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b1.0.01 Uctopus (ucropust Poccuu, Bceob1as ucropus)

JucuuiuinHa o6s3aTenbHas A1 U3yYeHHUs.

Cemectp 1, sK3aMeH.

SI3BIK peanuzaiuu — pyCCKUi.

OO01mmast Tpy10eMKOCTh TUCIUIUTHHBI COCTaBsieT 3 3.¢., 108 yacoB, U3 KOTOPHIX:

— nnexiun: 20 4.;

— CeMUHapCKue 3ausaTust: 14 u.

TemaTu4yeckuii niian:

Tema 1. Hayka uctopusi: Hay4HO€ IO3HAHUE MPOLLIOTO.

IIpenmer uctopuu. 3amadyud MCTOPUYECKOM Haykd. HayuHple NpUHLMIBI M3y4eHUS
npouuioro. Konuenuum uctopuueckoro pa3BuTs. MeTo 1bl HAy4HOTO MIO3HAHHUS.

Tema 2. Vicropuueckue (pakThl 1 HICTOPUUECKHUE UCTOUHUKH.

[lonsatue wucropmueckoro Qaxra. Krnaccupukanus  ¢akroB. Knaccudpukanus
UCTOPUYECKMX HCTOYHUKOB. [IpoGnemMa MOIJIMHHOCTM H JOCTOBEPHOCTH HCTOPHUYECKUX
MCTOYHUKOB.

Tema 3. Ilepuoau3zanuu BceoOeil ucropuu u ucropuu Poccun.

[lonatne mnepuogm3zanmu. Bunael nepuoamsanuii B pa3iWyHBIX  KOHLEIIUAX
ucropuueckoro pasputud. llepmonmsanmsa  ucropum Poccum. Kparkas xapakrepucTtuka
OCHOBHBIX IEPUOJIOB B HCTOPUU YEIOBEYECTBA.

Tema 4. BzaumoieiicTBUE IUBUIU3ALUA B UICTOPUYECKOM MPOIECCE.

VYcnoBUsA CTAaHOBJIEHUS POCCUMCKOM LMBWIM3ALMM: MEXIy 3amaaoM U BocTokowm.
HpeBusis Pycp, 3aman, 3onoras Oppa: xapaktep otHoweHud. CraHoBienue Pycckoro
(MOCKOBCKOTr0) IIEHTPAIM30BAaHHOTO TOCYIapCTBA.

Tema 5. EBponerickuii npopsiB B HoBoe Bpewmsi.

Benukue reorpaduueckne OTKPBITHUS M MX HCTOpHYECKOe 3HadyeHue. Pedopmarnus u
koHTppedopMmarus B EBpone. CraHoBIIeHHE HAaIMOHANBHBIX rocyaapcTs. IlepBbie Oypikya3Hble
pesomonnn. Moaepuausanus Poccun B snoxy Ilerpa Benukoro.

Tema 6. [IpomblinieHHBIN IEpeBOpoT B EBpore.

[IpombinieHHBI nepeBOpOoT B EBpone M €ro 3KOHOMHYECKHE, IOJIUTHYECKHE U
couuanbHele nociueAcTBus. Benukue (OypxkyasHsie) pedopmbl B Poccun Bo BTOpoil mojoBHHE
XIX B.

Tema 7. Poccust u Mup Ha pyoesxe XIX-XX B.: HakaHyHE BEJTUKUX MOTPSCECHUH.

Oco0eHHOCTH COLMATbHO-9KOHOMMYECKOTO M MOJIUTUYECKOT0 pa3BUTHs Mupa U Poccun
Ha pyOexe BekoB. IlepBas poccuiickas Oyp)Kya3HO-IEMOKpAaTHUeCKass  PEBOJIOLMSL.
[Monmutnueckue naptun B Poccun. 3apoxaeHue napiiaMeHTapusma.

Tema 8. IlepBas mupoBas BoitHa 1914-1918 rr. Benukas pycckas pesomonus 1917 r.

[IpuunHbl, XapakTep 1 0COOEHHOCTH MUPOBOH BOiHBI. DeBpaiibekas peBostonus 1917 r.
U KpyuieHus MoHapxuu. Oktsa0pbekas peBontonus 1917 r. u ycranosnenue CoBeTCKOl BiIacTu.
Hauano coBetrckoro nepuona B uctopuu Poccuu. I'paxknanckas BoifHa B cTpaHe.

Tema 9. CCCP B nepuon hopcupOBaHHOTO CTPOUTENHCTBA collnanu3Ma. Bropas mupoBas
BoMHa 1939-1945 rr.

HoBas oskonommueckass mnonutuka. OOpazoBanne CCCP. Coumanucruueckas
uHayctpuanu3anus. KomexkThBu3anus — CenbCKOro  xossicrea. IlonmuTHueckuit  pexum.
MaccoBble nonuTHueckue penpeccud. I[lpuumnel Bropoli MupoBoi BOMHBL. Benmkas
OrteuecTBeHHas BoiiHa 1941-1945 rr. Vctounuku u 1iena [1ooensl.

Tema 10. Mup u Poccust Bo BTopoii nosnosune XX - Hauasie XXI B.

OcHOBHbIE TEHACHIIMM MHPOBOTO pPAa3BUTHUS BO BTOpOM MonoBUHE XX CTOJETHS.
«Xonognas BoiHa». «Ilepectpoiikay B CCCP 1985-1991 rr. u pacnag Coserckoro Corosa.
CranoBnenue coBpeMenHoil Poccuiickoit denepanuu. Mup u Poccus B Hauane XXI B.

b1.0.02 O6mas 1 Heopranu4yeckas XuMms

JucrtunnuHa oOs3aTenbHas 111 U3yUCHUS.



Cemectp 1, sx3amMeH.

SI3BIK peanuzaiuu — pyCCKUi.

OO01mmas Tpy10eMKOCTh TUCHUIUIHHBI COCTaBIsAeT 3 3.€., 108 JacoB, U3 KOTOPHIX:

— JIexuu: 28 4.;

— CEMUHAPCKUE 3aHATUs: 6 U.

— maboparopHbie padoThl: 30 4.

B TOM YHMCJIE IpaKTU4eckas noaroroska: 30 u.

TemaTnuyeckuii niax:

Tema 1. Xumusn — pazoen ecmecmeo3nanun. Ocnoénbvle NOHAMUA U 3AKOHbL XUMUU.

[IpenMer u 3amaun XUMHH, €€ CBsI3b ¢ Ouojorueil. OCHOBBI aTOMHO-MOJIEKYJISIPHOTO
yueHusi. PopMbl CylIECTBOBAaHUS MaTepuu. ATOM, MOJIEKyla, XUMUYECKUH 31eMeHT. [Ipocroe u
CJIOKHOE BellecTBO. Moab — Mepa KojuyecTBa BemlecTBa. CTEXMOMETPUYECKHE 3aKOHHBI,
yclIoBUS UX IpuMeHeHUs. [oHsITHE SKBUBaJIEHTa B XUMUU. 3aKOH 3KBHUBAJICHTOB.

Tema 2. Cmpoenue amoma. Ilepuoduueckuii 3aKon, nepuoouyeckas cucmema
anemenmos /I.U. Menoeneesa.

Pa3BuTHe mpencraBieHuil 0 CIIOXKHOW CTpyKType atoma. Moxenu atoma Pesepdopna,
bopa. OcHOBBI KBaHTOBO-MEXaHHYECKOW MOJENU CTpoeHus aroMa. KBaHTOBBIM XapakTep
SHEPreTUYECKUX M3MEHEHHMI »JIIeKTpoHa B artome. KopiyckynasipHO-BOJIHOBas MpUpoAa
ANEKTpOHA. YpaBHeHue J¢ bpoiinsa. BeposTHOCTHBIN XapakTep MOJI0KEHUS JIEKTPOHA B aTOME.
[Mpunuun HeompeneneHHoctu [eiizenOepra. Ilonartue BonHOBON (yHKIMU. YpaBHEHUE
[penunrepa. DIJEKTPOHHOE CTpOE€HHE aroma Boaopoja. Ilonstue atoMHON opOuTaNu.
XapakTepucTUKa COCTOSIHHSI JJIGKTPOHA B aTOM€ HAa0OpOM KBAaHTOBBIX uucen. [IpuHIUMIBI
IIOCTPOEHHUS DJIEKTPOHHBIX O0O0JIOUEK MHOTOAJIEKTPOHHBIX aTOMOB. [IpuHIMI HauMeHbIIen
sHepruu. [Ipuniun [Haynu. Ipasuino XyHuaa.

DHepreTuyeckass JauarpaMma ypOBHEH, IOJypOBHEH, AaTOMHBIX oOpOuTaneii B
MHOT'0JIEKTpOHHBIX aroMax. [lepuoanyeckuii 3akon .M. Menneneea. Ctpykrypa u dopma
nepuoaArYecKoi cucteMbl. CBS3b JIEKTPOHHOI'O CTPOEHUS aTOMa AJIEMEHTA C €0 MOJI0KEHUEM B
nepuone, rpymnmne, moarpymme, cemencrse. [leproaM4YHOCTE B M3MEHEHUH CBOWCTB aTOMOB
AJIEMEHTOB (paJuycoB aTOMOB M HOHOB, HSHEPrUU HOHM3AIMH, CPOJACTBA K JJIEKTPOHY),
XUMUYECKUX CBOWCTB TMPOCTBIX U CJOXKHBIX BEIIECTB KaK pe3yibTaT MNEPHOJUYHOCTH
AJIEKTPOHHBIX CTPYKTYpP aTOMOB.

Tema 3. Xumuueckan ceaso.

Mopenbs BO3HUKHOBEHHUS U MPUPOJIa XUMUYECKON CBSI3U. XapaKTEPUCTUKH XMMHUYECKON
CBSI3U: SHEPIus, JUIMHA, BAJCHTHBIE YIJIbl, KPATHOCTH, MOJISIPHOCTh. T€0pUH KOBAaJIEHTHOMN CBA3U:
MeTon BaieHTHbIX cBsizell (MBC) u meron monekynspHbix opOutanedn (MMO). VYcnoBus
o0pa3oBaHUsl KOB&IEHTHOH cBs3u. CBOHCTBa KOBaJeHTHOH cBsizu. COBpeMEHHOE MOHSATHE
BAJICHTHOCTH. KOBaJEHTHOCTh, KOOPAMHALIMOHHOE 4YHUCIO, CTENEHb OKHUCIEHHS AaTOMOB B
coeuHeHUsX. ['mOpuan3anuss aToMHBIX oOpOWUTajel W  MPOCTPAHCTBEHHOE CTPOCHHE
ra3oo0pa3Hblx MojeKkyd. CBs3bIBalONINE, HECBS3BIBAIOIINE, PA3PBIXJIAIONIE OpOUTANIH.
[IpuHIUIIBI TOCTPOECHUS SHEPTETUUECKUX JIMarpaMM JIByXaTOMHBIX TOMO- U T'€T€POHYKIIEAPHBIX
MOJIEKYJI, 00pazoBaHHBIX nemMeHTamu | u II mepuonoB nepuoandeckoi cucremsl. loHHAs CBSI3b,
cBOIcTBa MOHHOH cBs3U. [lomsipusanus (MOJISIpU3yEMOCTD, MOJIAPU3YIOLIEE NEHCTBHUE) MOHOB.
BimsHue nonsipusanuu Ha cBoiicTBa BemiecTBa. CBOWCTBA COCIMHEHUN C MPEUMYIIECTBEHHO
VMOHHBIM THUIIOM CBsI3H. MeTamnueckas cBa3b. BoopoaHas cBA3b.

Tema 4. Komnnekchule (KoopounayuonHnle) cCOeOUHEHUAA.

OCHOBHBIE TIOHSATUS XUMHUHM KOMIUIEKCHBIX COEIMHEHHUI: KOMILJIEKCOOOpa30BaTelb,
JUTaHJbl, KOOPAMHAIIMOHHOE YHCJIO, BHEUIHSAS W BHYTPEHHAS cQepbl KOMIUIEKCHOTO
coeauHeHusi. HomeHknarypa, Kiaccel, HM30Mepusi KOMIUIEKCHBIX coequHeHuil. OObsicHeHue
XUMHUYECKON CBSI3M B KOMIUIEKCHBIX COCTMHEHHSIX C MTO3UIIMA MeTo/a BalleHTHBIX cBs3eit (MBC).
ONEeMEHTBl TEOPUM KpUCTAUIMYECKOro mnois. Jlucconuanuss KOMILIEKCHBIX COEOMHEHHH.
KoncTanTa ycToH4MBOCTH KOMIUIEKCHOTO HOHA. PoJib KOMIUIEKCO0Opa30BaHus B OMOJIOTHUECKUX
IpolLeccax.



Tema 5. Yuenue o xumuueckom npoyecce. Inemenmut Xumuueckoi mepmoOuHaAMuKu.

OcHoBHble ToHATUS. CHCTeMbl (M30JMPOBAHHBIC, 3aKPBIThIE, OTKPBIThIC). BHYTpeHHss
sHeprus. Oynkuuu cocrosinus. IlepBblil 3akoH TepmoauHamuku. [loHATHE PHTANBIUU. 3aKOH
['ecca. DHTanpnus oOpa3oBaHUs BEIIECTBA, XUMUYECKOW pEAKIMU. DHTPOINHUS KaK JIBHXKYIIUN
(dakTop XxumMuueckol peakuuu. OHeprus ['mb0Oca kak KpUTepudl BO3MOXKHOCTH XHMHUYECKOU
peakiuu. [IpuMEHUMOCTh 3aKOHOB TEPMOJAMHAMUKH K JKUBBIM cHucTeMaM. OOpaTtumble U
HeoOpaTHMbIe XUMUYECKHE peakluu. TepMoauHaMuueckoe paBHoBecue. Koncranta paBHOBeCUs
XHMUYECKOW PEaKIuu, CBs3b C dHepruedl ['mbb6ca. 3akoH neicTByrommx Macc. CmemieHue
xuMuueckoro pasHosecus. [Ipunnun Jle-Illarense.

Onemenmor  xumuueckou Kunemuxu. CKOPOCTh XHUMHUYECKOM pEaKIMH, METOAbI €€
u3mepenus. Kunernueckoe ypaBHenue. [1opsaok U MOJNEKYJISIPHOCTh PEaKIMH. DJIeMEHTapHbIE
XUMUYecKkue peakiuu. ClokHble peakUuH. ODHEpPrus AakTUBALMH. 3aBHCUMOCTb CKOPOCTH
peakuuu ot Temueparypsl. Katamms.

Tema 6. Pacmeoput, céolicmea pacmeopos.

Knaccudukanus pactBopoB. [TorsiTre 0 Gpa3oBbIX paBHOBECHUSIX U

nuarpammax coctosiuus. @a3oBas quarpamma coctosinus Bojbl. IlpaBuno a3 ['mb6ca.
[Tonsitue 00 wupeanbHOM pactBope. CBOICTBAa pa30aBICHHBIX PACTBOPOB HEIIEKTPOJUTOB.
3akonbl Paynsa. Kpuockonus u s0ymuockonusi. Ocmoc. OcMOTHYECKOE JaBJICHHE PACTBOPOB.
3akon Bant-I'odpda.Ocmoc B mpupoge. OcoOeHHOCTH OCMOca JKMBOW KIETKH. PacTBOpbI
9MeKTponuToB. OTKIOHEHHE PACTBOPOB SJEKTPOIUTOB OT 3akoHOB Payns u Bant-T'odda.
[Torsitme wm30TOHWYECKOro Kod(pduiueHTa. Teopus dIIEKTPOIUTUYICCKONW JTHUCCOIMAIINH.
[IpeacraBinenre O MeXaHU3ME SJIEKTPOJIMTHYECKOM nucconuanuu. CTeneHb AMCCOLMALMM.
CwiibHble U cnabbie 3JeKTPoUThL. [IpuMeHenne 3aKoHa ACMCTBYIONIMX MacC K PaBHOBECHSIM B
pactBopax 3ekTponuToB. KoHcTanTa aucconuanuu cnadboro anekTponura. Kaxyiascs creneHpb
JUCCOLIMAITIYU CHIIBHOTO 3JIeKTpouTa. [ToHsiTHE 00 aKTUBHOCTH U KOO (HUIIMEHTAX aKTHBHOCTH.

HonHble paBHOBECHs B paCTBOPAX 3JIEKTPOIUTOB. PaBHOBecue nucconumanuu Boasl. Mon
ruapokconus. MonHoe mnpousBeneHne BoAbl. Bomopoansiii mokaszatens (pH) pacTBopos.
KucnotHocts u menoyHocts mnous, pH xkuakocredd opranusma. [mapomus comneit. Ponb
MPOIIECCOB THJIPOJIM3a B >KMBOM OpraHu3Mme. PaBHOBecHe MajopacTBOPUMBIN AIEKTPOJIUT —
HaChIlIeHHbIA pacTBOp. I[IpomsBeneHue pacTBOpUMOCTH. OKHCIUTEIBbHO-BOCCTAHOBUTEIbHBIC
MPOLECCHl B pacTBOpax. BakHelne OKUCIUTENN W BOCCTAHOBUTENU. MOHHO-MOJIEKYJISIPHBIE
YpaBHEHUS  OKUCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  PEaKIIMil. [lonate  cTaHgapTHOrO
ANEKTPOJHOIO NOTeHHMana. Psn  HanpspkeHuit  MetaimwioB.  HampasineHne  npoTekaHust
OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEaKLUUid. DJEKTPOJIM3 B PacTBOpax U paciuiaBax. Poib
OKHCITUTEIHbHO-BOCCTAHOBUTEIILHBIX MPOIIECCOB B KUBBIX CHCTEMaX.

Tema 7. Pacnpocmpanennocms xumuueckux snemenmaos. Booopoo. Inemenmuor VII A
zpynnul (2a102eHbl).

Bonopon. Crpoenne aroma. Ilonmoxxkenne B mepuoguyeckoi cucreme. Haxoxaenue B
NPUPOJIE, METOJbI TIONYyYCHHs, NPHUMEHEHHE MOJEKYISIPHOTO BOJIOPOJA, €ro CBOMCTBA.
Bonopoanbie coequHeHrs METAIIIIOB M HEMETAILIOB.

OO6mrast XxapakTEepPUCTHKA TajJOoreHOB (CTPOCHHE aTOMOB, UX pa3Mephbl, HOHH3AIMOHHBIC
MOTEHIMANbI, CPOJICTBO K 3JEKTPOHY, CTENEHU OKHUCIeHHs ). HaxoxaeHue raloreHoB B pupoie,
CrocoObl  TIOJIYYeHHUS] CBOOOJHBIX TaJlOTEHOB, OKHCIHUTEIbHBIE CBOWCTBA, TPUMEHECHHE.
3aKOHOMEPHOCTU B M3MEHEHHM CBOMCTB T'aJIOT€HOBOJOPOIOB U TaJIOT€HOBOJOPOAHBIX KHCIOT.
["anorenuan! MetamioB. Kucnopoansle coennHenus raioreHoB. OKCOKUCIOTHI XJI0pa: CTPOEHUE
QHUOHOB. XapakTep UW3MEHEHUsI KHUCJIOTHBIX M  OKHUCJIHUTEIbHBIX CBONCTB B psay
KHCIIOPOJICOIEPKALIUX KUCIIOT Xyiopa. [IpuMeHenre coequHeHni rajioreHoB.

Tema 8. Xumus snemenmoe VIA u VA epynn (kucnopoo, cepa, azom, ¢pocghop).

OOmiasi xapakTepucTuka syeMeHTOB VIA rpynmbl XalbKOreHOB (CTPOEHHE aTOMOB,
MOJIEKYJI, AJUTOTPOIHUS MPOCTHIX BEUIECTB).

Kucnopon, ero nonyuenue u npumenenne. O30H, €ro nojiyueHue, poiib B mpupojae. Boaa,
CTPOEHHE MOJIEKYJIbI U BEUIECTBA. AHOMAIbHBIE CBOMCTBA BOJIBI.



[lepokcua Bogopoaa: CTpOEHUE aHUOHA, KUCTOTHBIE, OKUCIUTEIbHO-BOCCTAHOBUTEIIbHbBIE
CBOICTBa, MOJIy4YeHUE, IPUMEHEHUE.

Cepa. Haxoxpaenue B mpupojie, IMOJIy4yeHUE, MPUMEHEHHE. OKOJIOTHMYecKas H
Ouosnoruueckass poiib cepbl. Bogopomueie coenuHeHusi cepbl. CepoBOJOpPOA: CTpPOEHHUE
MOJICKYJIBI, TOJY4YeHHe, NpuUMeHeHue,cBoiictBa. CepoBomoponaHas kuciorta. CynbQuabl u
MOJTHCYITb(UTBI.

OOmiast xapakTepUCTUKAa THIIMYECKHX OJJIEMEHTOB VA rpynmnbl (CTpOGHHE aTOMOB,
MOJIEKYJI, aJUIOTPONUS MPOCTHIX BemlecTB). Haxoxaenue B mpupoje, noiayueHnue. buoreHHocTh
azota u (hocdopa, 3KoIOoruIecKas poib.

Bonopoanwsie coenunenuss aszora. Crpoenue Monekyn. [lomydyenue, CBOMCTBa,
npuMmenenne. [mapokcun u conmm ammoHus. Kucnopomnele coemuHeHusi azota u (ocdopa.
Okcupl a30Ta: CTPOSHUE MOJIEKYJI, CBOMCTBA. DKoyoruueckas poib okcuaos azora (II) u (IV).
A3OTHas ¥ a30TUCTAst KUCIOTHI, UX COJIH. A30THBIC YOOPCHHSL.

Oxkcokucnotel  dochopa (pochopuoBarucras, (ocdopucras, dochopnas): crpoeHme
AHUOHOB, KUCJIOTHBIC U OKUCIIUTEIIHbHO-BOCCTAHOBUTENIbHBIE CBOMCTBA. [IpuMenenune dhocdopHoi
kucnotel U (Qocdaros. Ilomudocdarel. ATO. CpaBHuTENbHAss XapaKTepHUCTHKA a30Ta U
docdopa.

Tema 9. Inemenmut IVA u I11A zpynn (yenepoo, kpemnuii, 60p).

OO6mrast XapaKTEpPUCTHKA TUITMYECKUX 3JIEMEHTOB - YIJIepo/ia, KpeMHUs U 0opa (cTpoeHue
aTOMOB, TMOJIOKEHHE B Nepuoanyeckoil cucteme). CTpoeHHE MOJEKYN TMPOCTHIX BEIIECTB.
Haxoxxnenune B mpupojie, MoJydeHHEe U MPUMEHEHHUE yriepoja u KpemHus. buonoruyeckas u
9KOJIOTHYECKas POJIb YIriiepoa.

Oxcupapl yraepoga. CTpoeHUE MOJIEKYJl, CBOMCTBA, MOJIyYeHUE, IPUMEHEHHUE. YTOJIbHas
KHCIIOTa U €€ cOoJIU. PoIlb yriieKucioro raza B OMOXUMHUYECKUX MPOIIeccax.

Tema 10. Cpasnumenvnasa xapakmepucmuka Ss- U p-memannoe (uieaounsvle,
wie104H03eMeNbHble MEMAbl, ATIOMUHUTL, 01060, CBUHEY).

3aKOHOMEPHOCTH B HW3MEHEHUHU OJJICKTPOHHBIX KOH(HUTypaluii, BEIHMYUH PaAJUYCOB,
SHEPrUi HOHU3ALMM AaTOMOB WICIOYHBIX U IIEJTOYHO3EMENbHBIX MeTamioB. CocTosiHue
BAJICHTHBIX JJIGKTPOHOB y aTOMOB AJIIOMUHHMS, OJIOBA, CBHHIIA, MPOSBISIEMbIE MUMH CTEIEHU
okucneHus. [lonyuyeHue mMIeNOYHBIX, HIETOYHO3EMEIbHBIX METAIOB, AJIIOMUHUS U OJIOBA, MX
CBOMCTBA U NMIpUMEHEHUE. broreHHas poJib Kajlvs U HaTpusl, Kadbllisg U MarHusl.

Tema 11. Cpasnumenwvnan xapakmepucmuxa d-nemenmog.

CormocTaBieHue JIEKTPOHHBIX KOHPUTYpAILil, BETUYUH PAANYCOB, SHEPTHIl MOHU3AIINH,
XapaKTEepPHBIX CTENEHEH OKUCIIEHUS aTOMOB 3JIEMEHTOB MOATPYMIbI Meau U 1uHKa. [lomyuenue
METAJJIOB, MX CBOMCTBAa W NpHUMEHEHHE. buoreHHas ponb Menu. TOKCHMYHOCTH COEIMHEHUI
prytu. ConocraBieHnue CBOMCTB OKCHJIOB, THAPOKCHIOB JIIEMEHTOB MOArPYIIbI LIMHKA.

CormocTaBieHue JIEKTPOHHBIX KOHPUTYpAIUi, BEIMYUH PAINyCOB, SHEPTUIl HOHU3AIINH,
CTENEeHEel OKMCIIEHHUsSI aTOMOB 3JIEMEHTOB MOATPYMI BaHaJIWs, XpOMa, MapraHlla U CceMeicTBa
xene3a. [lomydeHue u cpaBHEHHE CBOMCTB MPOCTHIX BEIIECTB, MX MPUMEHEHHE. buoreHHas poib
JKere3a U Maprasiia.

3aKOHOMEPHOCTH M3MEHEHHs OCHOBHBIX M BOCCTAHOBHTEIBHBIX CBOWCTB B psixy: V2% —
Cr?* — Mn?* — Fe** — Co?* — Ni®" conu JIBYXBAJICHTHBIX 3JIEMEHTOB

b1.0.03 Hu3mme pacrenus

JucuumnnuHa o0s3aTenbHast sl U3y4eHUsI.
Cemectp 1, 5x3ameH.
SI3BIK peanuzanuu — pyCcCKuu.
OO6m1ast TpyI0€MKOCTh TUCIUIUIMHBI COCTABIISIET 4 3. €., 144 4acoB, U3 KOTOPHIX:
— nexiuu: 30 4.;
— mabopaTtopHbIe 3aHATHA: 34 4.
B TOM YHCJIC TPAKTHYECKast MOATOTOBKA: 34 4.
TeMaTHyeCcKMH MJIAH:



Tema 1. Cucrema opraHM4ecKOro MUpa U MOJIOKEHUE B HEW HU3IINX PACTCHUM.

MecTo HM3MIMX PAacTeHUH B CHCTEME OPraHM4ecKoro mMupa. Tumbl MOPQOIOTHYECKOU
muddepeHManuy  TaJuioMa  Bojopocieil. PasmHoxenwe Bomopocieil. OCHOBHBIE —THIIBI
JKU3HEHHOTO IUKJIA BOAOPOCiIeH. DKOoJOrmueckue rpymnmnsl Bojaopociei. [nobanbHas poib
BOJIOPOCJIEN B IPUPOJIE.

Tema 2. I{uaneun

Oobmas xapakrepuctuka Lluaneir. OcoOeHHOCTH CTpOoeHHS W (PYHKIMOHHUPOBAHUS
dorocunTeTHUeCcKOTO anmnapata CuHe3eneHbix Bogopocieil. Cucremaruka otaena Cyanophyta.

Crioco6bl pa3sMHOXKEHHSI CUHE3€eJIeHbIX Bogopociel. Ponb [{uaneit B nmpupone. 3naueHue
CuHe3eneHbIX BOJOPOCIIEN B XO3SIIICTBEHHOM 1E€ITEIbHOCTH YEJIOBEKaA.

Tema 3. KpacHblie Bogopociu.

Teopus cumoOuoreneza. Ilpusnaku sHmocumOmo3a. Otmen Rhodophyta: obmas
xapakrepuctuka. CnocoObl oOpazoBanust kapmocnop y KpacHbsix Bomopocneil. Kpachbie
BOJIOPOCIIH: CUCTEMaTHKa, MPeJCTaBUTENH. VIconbp30BaHUE KPACHBIX BOJAOPOCIICH YEIIOBEKOM.

Tewma 4. 3enensie BOJOPOCIH.

O6mas xapakrepuctuka otaena Chlorophyta. XKusunennsiit iukia Chlamidomonas.

Kuznennsrii ki Ulothrix. CoBpemenHast cucrema 3eieHbIXx Bogopocieid. Ilomoraen
Chlorophytina: mopsaku, npencraButenu Kusnennsiii 1ukia Ulva. Tlomotnen Charophytina:
cucTeMaTHKa, o0I1as XapakTepucTuka kiaccoB. JKu3nenusiid ki Chara.

Tema 5. OxpoduToBBIE BOAOPOCIH.

Otnen Ochrophyta: ocoberrocTH cTpoeHus. JKuzHeHHsbIi 1uki Melosira.

XapakTepucTuka Kiacca 3onoTtucteie Bojopociu. Kiacc J[MatomMoBbie BOIOpPOCIHU:
OCOOEHHOCTH CTpoeHMs, cucreMatuka. OOmas xapakrtepuctuka kiacca JKenrozeneHble
BOJIOPOCIIH.

Kwuznennsnii ukn Laminaria. Kimace Bypbie Bogopocin: 0COOCHHOCTH CTPOSHHS, POJIb B
OpUPOJZie U XO3SMCTBEHHOW JeATesNbHOCTH uenoBeka. OCHOBHBIE MOpPSIKM Kiacca bypbie
BOJIOPOCIIH: 0COOEHHOCTH, ipeacTaBuTenu. JKusHeHusiit ki Fucus.

Tema 6. OBrnenosslie. Kpunrodursl. I'antodutel. JJuHOGUTEL

Obmass  xapaktepuctuka otaena Euglenophyta. Kpunrtodurossie Bomopociu:
ocobeHHOCTH cTpoeHus. KpunroguroBbsle BOJOPOCIH: NPEACTABUTENH, POJb B MPUPOJE H
XO03UCTBEHHOM JIeATeTbHOCTH YenoBeka. OO0mias xapakrepucTtrka ['antopuToBsIX BOAOPOCIIEH.

lanToduTel: mpeacTaBUTENH, pPOJIb B NPUPOAE M XO3AHUCTBEHHOM JEATEIILHOCTH
yenoBeka. Otnen JluHOMUTOBBIE BOJOPOCTU: OCOOCHHOCTH CTPOCHHUsS, CHCTEMaTHKa,
MPEICTAaBUTEIH.

Tema 7. OoMuULETHI.

Otnen Oomycota: obmas xapakTepucTtuka, cuctema. JKusHeHHbl nukin Phytophthora
infestans.

Tewma 8. CniuzeBUKH.

[Tonoxxenne CnM3eBUKOB B CUCTEME OpraHUYecKoro Mupa. OCoOOEHHOCTH UX CTPOEHUS U
KU3HEHHOTO IMKIA. Tunbsl cnopoHomeHnid Cin3eBUKOB. MeXaHU3MBl JUIsL PacHpOCTPaHEHUS
cnop. JKusnennsiit ki Plasmodiophora brassicae.

Tema 9. Husmme rpulbl: XUTpUIUEBBIE, 3UTOMULIETHI

OcobGennoctu crpoenus npenacrasuteneit Chytridiomycota. XKuznennsiit nukn Olpidium
brassicae. Otaen Zygomycota: o01as XapakTepuCcTUKa, PEICTaBUTEIH, POJIb B IPUPO/IE.

’Kuznennslit mukin Mucor.

Tema 10. Cymuatsie TprOBbI.

O6mras xapakTepucTrka oTaena Ascomycota. Cuctema cymMYaTbix TpUOOB: MOJOTACIHI,
KJaccel, npeacraButeneil. OCOOEHHOCTH CTPOEHHS, POJb B TNPUPOAE M XO3SHCTBEHHOMH
nesiTebHOCTH yenoBeka TadpuromuieroB n CaxapoMHIIeTOB. THIIBI M CTPOCHUE TUTOIOBBIX TEI
OyackomuiietoB. Kiacc Euromycetes: mpenctaBuTed, 0COOEHHOCTH CTPOSHHS, POJIb B TIPUPOIE
W Ku3HM yenoBeka. Cucrema kimacca Sordariomycetes. [IpeacraBuTenn 1 uX SKOJIOTHSA.



Kuznennsrit mukn Claviceps purpurea. Knacc Pezizomycetes: ocoOeHHOCTH CTpOeHUS,
MPEJICTABUTENN, POJb B XO3SHCTBEHHOW [EATENBHOCTH uenoBeka. OOmas XapakTepHCTHKa
MYYHHCTOPOCSHBIX TprOoB. [IpeacraBuTenu u 0COOEHHOCTH CTPOCHUS JIOKYJIOACKOMUIIETOB.

OOmiasi xapakTepucTHKa HCKYCCTBEHHOro otiena Deuteromycota: mpeaMeT HaydHBIX
JVICKYCCHH, MPEICTaBUTENH. TUINBl KOHUIUAIBHBIX CIOPOHOLICHUH M MopQoreHe3a KOHUIHNA
HECOBEPIICHHBIX IPUOOB.

Tema 11. ba3unuanbneie TprOBbI.

Opodronus TpuooB. Otaen Basidiomycota: o0mas XapakTeprCTHKa, CUCTEMA.

OcoOeHHOCTH CTpOCHHMS ¥ JKOJOrMs npezicraButeneit kimacca Urediniomycetes.
JKu3HeHHBI 1K JUMHEHHOW pokaBumHbl mmeHuIpl. Kmace Ustilaginomycetes:  oOrmmas
XapakTepucTHka, npeacraButeny. XKusnennsid nuka Tilletia caries. )Kusnennsiii nukn Ustilago
tritici. OOmras xapakTepucTHKa M cucTteMa kiacca Basidiomycetes. THIIBI TIJIOJOBBIX TeJ
roMo0a3uanaIbHbIX TpuboB. AduuiopopouHsie 0a3UIUOMUIIETHI: MPEIACTABUTEIH, MOPSAKH,
9KOJIOTHS. ArapUKOUHbIE Oa3UAMOMUIIETHI: OCOOCHHOCTH CTPOCHHUS, CUCTEMA, TIPEICTABUTEIH.

Tewma 12. JIumaiHuku

[IpoucxoxaeHne, KOMIIOHEHTBI U SKOJIOTHS JUIIAHHUKOB. JIumaitHuku: Mopdoaorus u
aHATOMHUYECKOE cTpoeHue. PasMHOKeHUe TuIaitHuKoB. CHUCTeMaTHKa JUIIAiHUKOB.

b1.0.04 UHocTpaHHBI 13bIK

Juctunnuna oOs3aTebHas I U3yUCHUS.

Cemectpsr 1, 2, 3, 3aueT, cemecTp 4, SK3aMEH.

SI3BIK peanuzanuu — pyCCKui.

OO61as TpyA0eMKOCTh IUCHUIUIHHBI cocTaBisieT 9 3.e., 324 4acoB, U3 KOTOPbIX:

— npakTHueckue 3ausaTus: 136 u.

TemaTnueckuii nan:

1 cemecmp

Tema 1. CamompeseHrtanus (Moil mocyr, xo00M, yBII€YEHHs, MOS CEMbs, CEMEHHbIe
TpaauLUU, MOH pOAHOHN ropon). BBonHO-KOppekTUpYIOUIMI rpaMMaTudeckuil Kypc (QyHKUIUU
rnarosnioB be, do, have; mopsaok ciIOB B NPOCTOM YTBEPAUTEIBHOM HPEAJIOKEHUM, THIIBI
MpeIOKEHUH, MECTOMMEHHS, OCHOBHBIE TIPENIJIOTH, CTPYKTYpa there + be)

Tema 2. HoBblil )KU3HEHHBIN CTaTyC — CTYJ€HUECTBO (COLMaIbHbBIE CBA3M, 00pa3 JKU3HHU,
Ipy3bsi, TOMCK — ropoj; cTyieHToB). CucTeMa BPEMEH aHTJIMUCKOTO SI3bIKa B JIEUCTBUTEIHHOM
3aJI0Te.

Tema 3. Briciiee oOpasoBanue B coBpemeHHOM wmupe (TI'Y, coBpemeHHbIE
oOpa3oBaTeNbHbIE TPEH Ibl, HEMPEPHIBHOE 00YUeHNE, U3yUYeHHEe HHOCTPAHHOTO si3bIka). Cucrema
BPEMEH aHIIMMCKOTO S3bIKa B IEUCTBUTEIBLHOM 3aJI0T€.

2 cemecmp

Tema 1. Hayka wu Ttexnonorun/LludpoBas tpancpopmanus oobmectBa/iHTEpHET
(commanbHble ceTH, IUGpoOBas KylIbTypa, pOJIb TEXHOJIOTUA B COBPEMEHHOH IKU3HH,
nH(pOpPMAIMOHHBIN clien, IudpoBas 3aBUCUMOCTh, WH(MOpMaImoHHas Harpyska). dpazobie
IJ1aroJbl.

Tema 2. IlyremectBus. [louemy nroau mo0AT myTeniecTBoBath. Buael Tpancnopra. Bam
yAauHbIA OMBIT MyTEIEeCTBUSA. TpPyAHOCTH, C KOTOPBIMHU JIIOJIM CTaJIKHUBAIOTCS BO BpeMs
nyTenecTBusl. MecTo Wi CTpaHa, KOTOPYIO Bbl Obl XOTENM MOCETUTh B TEPBYIO OYEPE[b.
CriocoObl  OpraHu3alMM MyTEMIeCTBUH Ul  CTyIeHTOB. OKo-TypusM. Cucrema BpeMeH
AHTJIMHCKOTO S3bIKa B CTPAJaTeIbHOM 3aJI0Te.

Tema 3. YuacTue B HaydyHBIX MEPONPUATHAX (TT0J1a4a 3assBKM HA HAYYHOE MEPOMPHUSITHE,
OpI'BOIPOCHI, JeNoBas IMepenucka, akaJeMHUYeCKHil CTUIb MHUChbMa, O(QOpPMIIEHHE TE3HCOB).
MopanbHbI€ TJ1aroyibl ¥ UX SKBUBAJICHTHI.

3 cemecmp



Tema 1. CoBpemeHHast Hay4Has I€ATENbHOCTh U HAyYHOE MO3HaHUE (MECTO M3y4aeMOM
HAyKH B CHUCTEME HAay4YyHOro 3HAHHS, HAaY4YHbIH METOJl, OCHOBHBIE IOJOXKEHUS, O0a30BbIE
NPUHIUIGI, TepMuHOorHs). CTpagaTenbHbli 3a0r (Bce BpeMeHHbIE (POPMBI)

Tema 2. Most Oyaymiasi cCelualbHOCTh (CIEeUUaTbHOCTh — OHOJIOT, HCTOPUSI OUOJIOTHH,
OCHOBHBIC TMOJIOKEHHs, 0a30BbIE MPHHLUIBI, TepMuHOJOrHs. Jlabopatopus, maboparopHoe
o0opynoBaHue, TEeXHHKa O€30MacHOCTH). YCIOBHbIE TMPEUIOKEHHs, COclaraTelbHOe
HaKJIOHEHUE.

Tema 3. XapakTepucTHKa )KUBBIX opraHu3MoB. KieTka — 6a3oBas eMHHIIA )KU3HU. THUIIBI
kietok. Crpykrypa kietkd. Oprademnsl KIeTKM ©W uX ¢GyHKOuH. OJIHOKIETOYHBIE U
MHOTOKJIETOUYHbIE OpraHu3Mbl. Bupycsl vs 6aktepun. [Ipsmas u kocBeHHas peyb.

4 cemecmp

Tema 1. Mup wmuxpoopranusmMoB. PazHooOpa3ue MUKPOOPraHM3MOB M UX THIIBI.
[Tpokapuotel. MeTabonuueckoe pazHOOOpasre MUKPOOPraHuzMoB. DoToTpodbl. ABTOTPOdHL.
Henuunsie hopmel riaarona — MHQUHUTUB U UHOUHUTHUBHBIE KOHCTPYKIUU.

Tema 2. Bompochl 3K0JIOTHH W OKpYyKawoIie cpeapl. OCHOBHBIE TEPMUHBI U TOHSTHS.
Pa3Butre u Mecto Hayku 00 OKpysKarolei cpesie B CucTeMe OMOIOrHYeCKUX HayK. DKOCHCTEMbI
u O6uopaszHooOpasue. OCHOBHbIE 3KOJOTMYECKUE MPOOJIEMbl COBPEMEHHOCTU. YTPO3bl U IYTH
pemieHus. Bunbl ;KMBOTHBIX UM PacTeHUN Ha IpaHd BbIMUpaHusa. Henmuunbele ¢opMmbl riaroyia —
TepYHIUN U TepYHIUAIbHBIE KOHCTPYKIIUH.

Tema 3. IlpoexkTHass neATenbHOCTh (MOAOOP M AHAIM3 AHIJIOSA3BIYHBIX HCTOUYHUKOB,
(bopMyIMpOBaHUE TEMBI, LIENH, 33]a4, CTPYKTYpUpOBaHUE U opopmiieHrEe HH(pOpMaLuH, 3aluTa
MpoeKTa Ha cTyAeHueckol koHpepeHuuu). Hemmunelie ¢opmbl rmarona — mpudactue I, I
IPUYACTHBIE KOHCTPYKIUH.

Bb1.0.05 MaremaTuka

Juctunnuza oOs3aTebHas I U3yUEHUS.

Cewmecrtp 1, 3auer, ceMecTp 2, 3K3aMEH.

SI3BIK peanuzauu — pyCCKUi.

OO61as TpyA0eMKOCTh AUCHHUIIINHBI COCTaBiseT S 3.¢., 180 yacoB, U3 KOTOPHIX:

— jnexuuu: 48 u.;

— MpaKTUYECKUe 3aHATUA: 52 U.

TemaTruueckui nJian:

1. DneMeHTHI IMHEHHOH anredpsl. OnpenenuTeny.

2. Meton Kpamepa u ['aycca penienust TMHEHHBIX CUCTEM.

3. DnemMeHTHhI BEKTOPHOI anreOpbl. BeKTophl 1 IEHCTBUS C BEKTOpaMH.

4. CxansipHoe, BEKTOPHOE, CMEILIaHHOE [TPOU3BEAECHNE BEKTOPOB.

5. DneMeHThl aHAIMTUYECKOW TeOMETPUM Ha TIJIOCKOCTU M B MPOCTPAHCTBE. Y PaBHEHMS
MPSAMOM Ha TJIOCKOCTH U B MPOCTPAHCTBE.

6. KpuBsie BTOporo nopsiika. Y paBHeHHUsI MJIOCKOCTH.

7. BBenmenme B MaremaTuyeckud aHanu3. lIpenen 4MCIOBOM MOCIENOBATEIBHOCTH.
[Tpenen pyHKIMU OHOI TEpeMEHHOH.

8. CpaBHeHHE OECKOHEYHO MaJIBIX, OECKOHEYHO OOJIBIINX BETMYHH.

9. JuddepentmupoBanue Pynkuuii omgHOW  mepemeHHoW. [IpousBomHBIE U
b depeHIHanbl epBoro Mopsika.

10. IIpouzBoansie, nuddepeHIanbl BHICIIMX TOPSIKOB.

11. UccnenoBanue GyHKIIUMA ¢ TTOMOIIBIO TPOU3BOIHBIX.

12. Tloctpoenue rpapukoB pyHKIUH.

13 ®yHKIMU MHOTHX MepeMeHHBIX. [Ipemen, yacTHble TPOU3BOIHBIC W JU(hepeHIHAT
MEPBOrO U BTOPOTO MOPSAKA ISl PYHKIIMH MHOTUX TIEPEMEHHBIX.

14. HaxoxmeHue HauOOJIBIIETO W HAMMEHBIIETO 3HAYCHUS (YHKIUHA B 3aJaHHOU
obnactu. KacarenbpHas MI0CKOCTh, HOPMAIb K MTOBEPXHOCTH.



15. UnTerpupoBanue QyHKIMA OTHOW mepeMeHHOW. HeompeneneHHbli, onpeneneHHbIN
UHTETpall.

16. IlpunosxeHus:: TUIOIMIA b TUIOCKON (QUTYPHI, JUTHHA YT KPHUBOU.

17. O6Bem Ten BpalieHus, TJI0aIb TOBEPXHOCTEH TN BpallleHHUS.

18. IlpuoxxeHus orpeaesieHHOro HHTerpaia Uit puryp, 3aJaHHBIX B OJISIPHON CUCTEME
KOOpJMHAT U apaMeTPUUECKOM BHJIE.

19. InddepennmansHoe ypaBHeHHE. 3aJa4u €CTECTBO3HAHUS, IpUBOsIHe K JIY.

20. O6bIkHOBeHHBIE JIY mepBOro nopsaka.

21. O6bikHOBeHHBIC Y BBICHIMX TOPSIKOB.

22. Panpl. YucnoBol psaa u ero cymma. @yHKIIMOHAIBHBIE PSIbI.

23. NnrerpupoBanue u quddepeHippoanne paaos. Psaa Teiinopa.

24. IlpuMeHeHHE PSAJOB K HWHTETPUPOBAHUIO (PYHKIIMH M K HAXOXKICHHUIO PEIICHHUI
Qg depeHIraIbHbIX ypaBHEHUH.

B51.0.06 30010rust 6€Cro3BOHOYHBIX

Juctunnuna oOs3aTebHas 111 U3yUCHUS.

Cemectp 1, 3aueTc OIEHKOH, CEMECTp 2, IK3aMEH.

S3BIK peanu3anuy — pyCCKUi.

OO61ast TpyA0€MKOCTh AUCHHUIUINHBI COCTABISIET 7 3.€., 252 4acoB, U3 KOTOPbIX:

— nexnmd: 60 u.;

— CEMHMHAPCKUeE 3aHATUSA: 6 4.

— rabopaTtopHbie paboThl: 70 u.

B TOM YHCJIe TpaKTHUecKas nmoaroroska: 70 u.

TemaTruueckui nJian:

Tema 1. Kpatkas uctopust popmupoBanus 300i0run. [lonoxenue napcrsa )KMBOTHBIX B
MUPE KUBOTO.

Tema 2. IlonoxeHHe OJHOKIETOYHBIX KHBOTHBIX B 00IIel cucrteme >kuBoro. Huszmme
IIPOCTEUIINE.

Tewma 3. Bricime npocreiiime Takcona Metakaryota o01mre mpUHIIUITBI X CTPOCHHUS.

Tema 4. AME€GooOpaznbie mpocreimue Heterolobosa u ux cy6takconsl Schizopyrenidea.

Tema 5. MHoroo6pasue TakcoHa Chromista. 3Hauenne Prymnesiomonada B skojoruu
OKEaHOB.

Tema 6. MnuorooOpa3ue xusHeHHbIX ¢opMm Alveolata. Ctpoenue Dinoflagellata,
Apicomplexa.

Tema 7. OpfHOKIETOUHBIE C HEOMPENEIEHHBIM  CHUCTEMATHYECKUM TOJOKCHHEM.
AMéEOouHBIE TeTEpoTPOPBI TakcOHa Amoebozoa.

Tewma 8. MHorokneTouHsie xkuBoTHBIE (Metazoa). OOmue yepThl MHOTOKJIETOUHBIX.

Tema 9. JKusHeHHble (OpMBI JKUBOTHBIX: CBOOOJHOXXMBYIIME (OJUHOYHBIE,
KOJIOHUANbHBIE), cuMOnoTHdeckue ((popmbl cumoOno3a).

Tema 10. ITytu hopmupoBanusi MHOrooOpasus:

Tema 11. Tun IInacrunuatsie (Placozoa). OOGpa3 Ku3HHU, CTPOCHHME, COCTaB KIETOK.
Pasmuoxxenne. Tum ['yOku (Spongia).

Tema 12. Tun Kumeunononoctasie (Coelenterata) — Ctpekaromiue (Cnidaria).

Tewma 13. Tun I'pe6reBuku (Ctenophora).

Tema 14. Tun ITnockue uepsu (Plathelminthes). O6uue yepThl opranu3amnuu.

Tewma 15. O6pa3 xu3HU 1 OpraHU3aIKs CBOOOTHOKHUBYIIUX U MAPa3UTHICCKUX HEMATO/I.

Tema 16. Tun Konospartku (Rotatoria) — o0CHOBHBIE UepThl OpraHU3aINH, 00pa3 KU3HU.

Tema 17. Tun I'onooxo6otusie (Cephalorhyncha). Knacc Ipuanynuaer (Priapulida) u
kJacc Bojocatuku (Nematomorpha)

Tewma 18. Tun Ckpebnu (Acanthocephala).

Tema 19.Tun Hemeprtunsl (Nemertini). O0pa3 »KU3HH U OCHOBHBIC YEPThI OpraHU3AIUH.

Tewma 20. Tun Konbuateie uepBu (Annelida)..



Tema 20. Tun Unenucronorue (Arthropoda). Kimaccer Tumna: PakooOpasusie (Crustacea,
noarun Branchiata — >xaOpoxpimammue); MuoroHoxxku, Hacekombie (Myriapoda, Insecta,
noatun Tracheata — Ttpaxeiinwie); Tpunobuter, (Trilobita, moarum Trilobitomorpha —
TpuioouTooOpasHeie); MeuexBocThl, IlaykooOpasnbie, (Xiphosura, Arachnida, mnoxarum
Chelicerata — xenunepoBbie).

Tewma 21.Tun Mommocku (Mollusca). Kiaccrr Tuna.

Tema 22. Tun Onuxodopsr (Onychophora). OCHOBHBIE YePTHI THIIA, COYSTAIOIINE YEPTHI
CXOJICTBA MEXIY YEPBSIMH U YWICHUCTOHOTUMH. DHIIOTEHETHYECKOE MOJIOKEHHE OHIXO0]OD.

Tema 23. Tun Urnokoxwue (Echinodermata).

Tewma 24. IIpoGnemsl mpoucxoxaeHus (puaoreHnn) 6ecro3BOHOYHBIX.

Tema 25. Kpartkue cBeaenust 00 opranusanuu Echiurida, Brachiopoda, Chaetognata,
Pogonophora, Hemichordata.

Tema 26. Teopuu TPOUCXOKACHUS OJHOKICTOYHBIX W MHOTOKJIETOYHBIX IKHUBOTHBIX.
dunoreHeTHYECKUE CBSI3U.

B1.0.07 I'eosnorus

JucuunnuHa o0s3aTenbHast sl U3y4eHUsI.

Cemectp 1, 5K3aMeH.

SI3bIK peanu3anuu — pyCCKU.

OO01mmas TpyI0eMKOCTh JUCIUTUIMHBI COCTABIISIET 2 3.€., 72 9acOoB, U3 KOTOPBIX:

— gexuuu: 18 u.;

— CEMUHAPCKUE 3aHATUs: 4 4.

TemaTnueckuii nan:

Tema 1. Brenenue.

Omnpenenenue coiepkaHus reoJIOTUU KaK CII0KHOTO KOMIUIEKCa B3aMMOCBSI3aHHBIX HayK.
OcHOBHOH OOBEKT M METOJbI TI'€OJOTMYECKMX HccieqoBaHUi. CBs3b TEOJIOTMH C JIPYTrUMH
HayKaMu. OTanbl Pa3BUTHUS TI'eOJOTMUYECKHX 3HaHui. 3emus U kocMoc. Kocmoronumueckue
TUIIOTE3bI.

Tema 2. 'eoquHaMudeckre Iporecchl U Ux penbedoodpasyromas pob.

OO0muit 0030p TeoAMHAMUYECKUX IMPOIECCOB: T'€OJOTMYECKHE MPOLECChl BHYTPEHHEH
TUHAMUKW (PHIOTEHHBIE) W BHEIIHEH AMHAMUKH (dK30TeHHbIe). [IpuHIMI akTyanu3ma u
CPAaBHUTEIbHO-UCTOPUYECKUIT METOJ|, MX 3HAuU€HHE B H3YYCHUHM TE0JIOTMYECKOTO pPa3BUTHUS
3eMHOM Kopbl. Penbed 3eMHON MOBEPXHOCTH KaK PE3yNbTaT B3aUMOJCHCTBHS SK30T€HHBIA U
9H/IOT€HHBIX MTPOLIECCOB.

Tema 3. DHIOTEHHBIE TPOLIECCHI.

HcTounuku sHeprum 3K30reHHBIX mporeccoB. CkopocTs mposiBiaeHus. CelicMuyeckue
apneHus. KonebarenbHble ABMKEHHMS 3€MHOM KOpbl M HX penbedoobpasyroliee 3HauCHHE.
D¢ dy3uBHBIN U UHTPY3UBHBIN MarMaTu3M. MetaMoppu3M u PakTOphl €r0 BBI3BIBAOIINE.

Tema 4. DK30reHHBIE POLECCHI.

HcTtounnku sHEprun 3K30reHHbIX mpoieccoB. CkopocTh mposiBiaeHus. [Ipumepsl.

Tema 5. BeiBeTpuBanue.

CymHocTh U TUNbL. PU3NYECKOE U XUMUYECKOE BbIBETpHBaHHE. Poib opraHuueckoro
MHUpa B MPOIEcCax BBIBETPUBAHUS U MOYBOOOpa3oBaHus. [IpoayKThl BHIBETpUBAHHS. DIIOBUIA.
Kops! BeiBeTpuBanus. [louBoobpazoBanue.

Tema 6. ['eonoruueckast 1eATENbHOCTD BETPA.

DonoBeiil  penbed. PazpymmrensHas pabora BeTpa (nedmsuus, koppasus). Tumbl
NYCTHIHB: Ae(IAIMOHHBIE U aKKyMYJSTHBHbIE. [lociaencTBusl 20710BOM AEATENBHOCTH U MEPHI
00pbOBI C HUMU

Tema 7. I'eonornueckas 1€4T€IbHOCTD NOBEPXHOCTHBIX TEKYYUX BOJL.

[TmockocTHOM CMBIB M paboTa BpPEeMEHHBIX BOJOTOKOB. JlemtoBuii. OOpa3oBanue u
pasBuTHE oBparoB. KoHychl BeIHOCA M MpOMIOBHH. 'eonmornueckas nesTenbHOCTh pek (oOrime
CBEJICHUS, TUIIBI PO3UH). 3HAYCHUE SPO3UOHHBIX TpoiieccoB B (popmupoBanuu penbeda. basuc



spo3un. [IpomonbHbIl M TonepeyHbl Mpoguiab peku. AJUTIOBHHA (pyCIOBOHM, MONMEHHBIH,
cTapeuHblit). Pednble nonunbl (oviMa u teppackl). JlenbThl, 3acTyapuu, JuManbl. L{UKIbI apo3uu.
Ilenemnnen.

Tema 8. I'paBUTaLIMOHHBIC SIBJICHUS.

OmnonsHeBble mpouecchl Ha ckiioHax. KosumoBwii (00Baiyibl, ochinu). I'paBUTAIIMOHHO-
aKBaJIbHBIEC SIBICHUSA (OMOJ3HU). AKBaJbHO-IPAaBUTALMOHHbIC SIBICHUS (OIMOJI3HEBBIE MOTOKH,
OIUIBIBUHBI,  ceiu). ['paBUTAllMOHHO-CyOakBalbHbIE  SBICHUS. Mepbpl  3allUThl  OT
pa3pyLIUTENbHON e TEIbHOCTH IPABUTALIMOHHBIX ITPOLIECCOB.

Tema 9. ['eonoruveckas 1eATeIHLHOCTH 03€p U OOJOT.

[Ipoucxoxaenre M TUMBl O3€pHBIX BHaauH. O3epHbIE OTIOKEHHS (TEppPUTECHHBIE,
XEMOTeHHbIE M OpraHoreHHsle). bonora (BHYTpMKOHTHMHEHTAJIbHBIE U IIPUMOPCKUE, HU3UHHbBIC
NepexoIHbIe U BepxoBbie). OOpa3oBanue Topda u yrieu.

B51.0.08 JIaTuHCKHil A3BIK

JucuuruinHa o6si3aTenbHas A U3yYeHHUs.

Cewmectp 1, 3ayer.

S3BIK peanu3anuy — pyCCKHM.

OO01mmas TpyI0eMKOCTh JUCIUTUIMHBI COCTABIISIET 2 3.€., 72 9acOB, U3 KOTOPBIX:

— nexumu: 10 u.;

— ceMuHapcKue 3aHsaTus: 14 .

TemaTn4yeckui niian:

Tema 1. Benenue. OcHOBHbBIE ATanbl pa3BUTHS JATUHCKOTO si3bIka. IIpoucxoxnenue u
OCHOBHBIE JTallbl pa3BUTHA JATHUHCKOrO s3blka. Kilaccmueckas, IMOCTKIacCHYECKas U MO3IHSIA
nateiHb. JIaTMHCKHIA S3BIK B CpelHUE Beka W B 3moxy Bospoxaenus. Chepsl cOBpeMEHHOTO
WCII0JIb30BaHUs JJATUHCKOT'O S3bIKA.

Tewma 2. Jlatunckuit andasur. [Iponsnomenue 6yks u OykBocouetanuil. Knaccuueckuii u
COBpeMeHHbIM  naTuHckui  andasut. IlpousHomenue OykB  JaTHHCKOro  andaBuTA.
[Tpousnomenue audToHroB, aurpadoB, HeIEIMMbIX OykBocoueTaHuil. TpaHciauTepanus Ha
JATUHCKUH SI3bIK (DaMIIIMI M TOTIOHUMOB, 3aIIMChIBAEMBIX KUPUITHYECKUM IIPUPTOM.

Tema 3. Cnoropaszen 1 NOCTaHOBKa y/AapeHUs B JaTUHCKUX ciioBax. [loHsTHE O M0aTOTE
M KpaTkocTH ciora. Cioropaszein B JIATUHCKUX cioBax. [IpaBuiia KpaTKOCTH M TOJITOTHI CJIOTa B
JaTUHCKUX ciioBax. [IpaBuiia moCTaHOBKM yAapeHUs B JATHHCKUX cioBax. Jloarue m kpartkue
cyhdukcsl.

Tema 4. OcHOBBl TpaMMaTHUKHU JAaTHUHCKOrO s3bIka. OCHOBHBIE pa3iuuMsl MeEXIy
QHWINTUYECKUMU M CHHTETHYECKMMM  s3bIKaMHM. ['pamMmaTHYecKue IpPU3HAKH HUMEHU
CYILIECTBUTENILHOTO B JJATUHCKOM s3bIKe. [ paMMaTHUecKye Mpu3HaKu UIMEHU MPHIIaraTeIbHOro B
JATUHCKOM S3bIK€. THUIBI CKJIOHEHUS JATMHCKUX CYIIECTBUTEIBHBIX WU IPUIIAraTelIbHBIX.
Cremnenu cpaBHEHHS JaTUHCKHUX IpuiiaraTeqbHbIX. OCOOEHHOCTH HCIIONb30BaHMS TJIAarojioB B
COBpeMEHHOM JaTbiHU. City)keOHbIe YacTH PEeUM B JTATUHCKOM SI3bIKE.

Tema 5. Vctokm u aTambl pa3BUTHS OHOJOTHYECKOW JaThlHU [loNMMHOMUHANIBHEIE,
OMHOMHMHAJbHbIE M YHHHOMHHAJIbHBIE Ha3BaHUS TaKCOHOB. OCHOBHBIE U JIOTOJHUTEIbHBIE
TaKCOHOMMYECKHE KaTEerOpUH, IPUHATHIE B COBPEMEHHOM CHCTEMAaTHKEe PACTeHUH U )KUBOTHBIX.
Posib Guonornueckoit HOMEHKIATYPbl B TAKCOHOMHUYECKUX UCCIIE0BAHUSIX.

Tema 6. CnoBooOpazoBaHue OMOJOTHYECKUX JATUHCKUX TEPMUHOB U HAYYHBIX Ha3BaHUUN
TakcoHOB. CnoBocinoxxenune u ad¢pukcanus. OCHOBHBIE NPUCTABKH, HCIHOJIb3yEeMble MpU
o0pa3oBaHMM JIATUHCKUX TEPMMHOB M Ha3BaHUM TakcoHOB. OcCHOBHBIE Cy((UKCHI,
UCTIOJIb3yeMble MPU 00pa30BaHUU JTATUHCKUX TEPMHUHOB M Ha3BaHUI TaKCOHOB.

Tema 7. IlpoucxoxaeHHWE W CMBICIOBOE 3HAYEHWE JIATUHCKUX HAa3BaHUUA TAaKCOHOB.
Paznnune TepMUHOB «TaKCOH» M «TaKCOHOMHYECKas KaTeropus». HoMeHkiaTypa TakCOHOB B
COOTBETCTBUM ¢ HUX paHrom. Kareropum BHUAOBBIX DJIHTETOB B Ha3BaHUAX BHUMOB.
[IponcxoxaeHne JIaTUHCKUX Ha3BaHUM TakcoHOB. MH(opmaruBHble M UHIU(D(DEpPEHTHBIC
Ha3BaHHUS.



Tema 8. I'pammaTnueckue NpHU3HAKM JIATUHCKUX HA3BaHUU TaKCOHOB. BuyoBele u
BHYTPUBHJIOBbIC Ha3BaHUs TAaKCOHOB. ['paMMaTHYecKWid pPOJ PONOBBIX HA3BaHUN TAKCOHOB.
OcoOeHHOCTH JIAaTUHCKUX HAa3BaHMW poOAOB M mojapas3aeneHuil pona. Ha3BaHus cemelicTB B
00TaHMYECKON M 300JI0TMUEcCKOM HOMeHknarype. OcoOEHHOCTH HOMEHKJIATyphl TAKCOHOB B
paHre BBIIIE CEMENUCTBA.

b1.0.09 UndopmaTtuka

JucuuruinHa o0si3aTenbHas A1 H3yYeHHUS.

Cemectp 1, 3auer.

S3BIK peanu3anum — pyCCKUi.

OO1w1ast TpPyA0EMKOCTh AUCLHUILIMHBI COCTABIISAET 2 3.€., /2 4acoB, U3 KOTOPBIX:

— JIEKIIUH: & 4.;

— MpaKkTU4YecKue 3aHatus: 44 4.

TemaTnuyeckuil nyian:

Tema 1. Ilpuknannas umHpopmartuka. MecTo AMCUUIUIMHBI CpPeld KOMIBIOTEPHBIX U
npuKIaaHbIX HayK. MHpopmaTuka u 6uonorus. CopepikaHue MOHATHS «MH()OPMATHKA» U MECTO
uHPOPMATUKU cpelu Apyrux Hayk. MHdopmaTHka kak cynepHayka. MHpopMaTuka Kak MOJHBIN
Ha0Op KOMIIBIOTEpHBIX HayK. MH(}opmaTnka kak Hayka 00 HMH()OPMAIMOHHBIX TEXHOJOTHSIX.
Pone wmHpopmatmzanum B pa3Butuu oOmectBa. YUTto Takoe mpouecc HH(pOpMaTH3aLMU
obmectBa. Madopmarnka u kubepHeruka. [lonstue o teopun cucreM. [lonarue anropurma u
ero KIw4eBas poiib IpuU 00pabOTKe JaHHBIX ueloBeKOM. Poiab uHbopMmMaTuku B
YHHUBEPCUTETCKOM 00pa3oBaHWU, H TMOHATHE mpoduis crneuuanucta. WHpopmartuka u
npobnemHble Haykd. JlanHble u uHpopmauus. WHpopmanmonusiii kpusuc. UHpopmaTtuka u
OMoNIOTHS: TEOpPETHYECKHE M  TPAKTHYECKHE aclekTel. buomHdopmaTthka, OHWOHHKA.
buonornueckue wmeronpl B HHPOpPMATUKE: HEUPOHHBIE CETH, TE€HETUYECKHE aJTOPUTMBI.
UckycctBenHblit uHTEWIEKT. Mcropus pa3paboOTKH, KpPU3UC U MEPCIEKTHBBI pa3pabOTKH.
Hcropus nnpopmaTuku. Belnarommecss cOBETCKME M POCCUHCKHE Y4E€HBIE U Pa3pabOTUUKH.
CoBpemenHoe cocrosiHue otpaciau B Poccun. KOpuandeckue acnekTsl npu padoTe ¢ JaHHBIMU.
3amuTa U HapylIeHue aBTOPCKUX npas. KubepnpecTynmHOCTb.

Tema 2. Teoperuyeckue OCHOBBI U YCTpoilcTBO coBpemeHHOW OBM. [lonsTus
MaTteMaTHueckoi Joruku. Pasmeiras (fuzzy) noruka. /[BondHas u mecTHagaTepHUyuHasi CUCTEMbI
CUMCIICHUS, UX OCOOCHHOCTM M TIpUMEHeHue B uHPopMaTuke. EauHHIBI H3MepeHuUs
uHpopmanuu. J[BOMYHbIE U AECATHYHBIE NMPUCTABKU, UX NMPUMEHEHHe. DHeprus MH(OpMAaIUH.
Hecummerpruunocts nH(popManroHHoro B3aumojeiictsus. Ilepenaua mHpopmanuu, cKOpocTb,
KogupoBanue. lMcropuss BeumcIMTENBHBIX ycTpoiictB M OBM. Mammuna TeropuHra kax
MpocTeiiiiee BBIYUCIUTENbHOE YyCTpoiicTBO. OnmHokpuctambHble OBM, mnepcoHanbHble U
cynepkomnbioTepsl. Mukpornponeccop (CPU) u ero ocHoBHbIe XapakTepucTuku. CpaBHEHHE
apxutekTypbl Gon Helimana u rapBapackoit apxutekTypsl. Cucrembl komann RISC u CISC.
TakroBas wacrota. Kpom-mamsate. OpHO- M MHOTOsAEpHbIE THpoueccopsl. PaspsaHocTh
nporeccopoB: 8, 32, 64 6ut. Moayns FPU (maremarmueckuii comporeccop). Diomncel U ux
OpUMEHEHHE ISl OLIGHKM BO3MOXHOCTEH Kommbiorepa. OmepatuBHas mnamsath (RAM).
PasnoBugHocTn coBpemenHoir RAM. TakroBas yactota. Cucrema xoppekiuu ommbok (ECC).
Marepunckas nnata. Cucremsl BIOS u UEFI. Dneprone3asucumas namars CMOS. CeBepHblit
Y I0)KHBIA MOCTBI. XapaKTepUCTHKH U HazHaYeHHe OCHOBHBIX paznémos: PCI, PCI-E, AGP, USB
1.0 — 3.0, COM, LPT, MIDI. Uctrounnk nutanus [1K. OcHOBHbIE HANPSIKEHUS WU MOIIHOCTb
6sioxa nutanus. Haznauenue pazsémoB. Untepdeiic ACPIL. Texnonorus Plug’n’Play. Tpouunsie
OBM, ucropus ux co3gaHus U NepcrneKTUBbl. KBaHTOBBIE KOMIIBIOTEPHI.

Tema 3. @aiinossie cuctembl. @opmaThl ¢aitnoB. OnepanuonHble cuctemsl [loHsTHE
daitna u dQaiinoBoit cucrembl. CoBpeMeHHble (halIOBBIE CHUCTEMBI, UX OCOOEHHOCTH U
npumeHenue. PasHoBumHoctu daiinos. IlceBmodaiiner u ycrpoiictBa. CBolicTBa W aTpuOyTHI
¢aiina. ITonarue o mpaBax noctyna K ¢ainy u ux peanuzanusi B pasHbix @C. Crtpykrypa
pa3sMeTKH >KECTKOro aucka. Paznensl, kKiacTepsl, CeKTOpsl, 0s10Ku. I'1aBHas 3arpy3o4Has 3aluch



(MBR). Tunsr ¢aitnoBeix cucreM. MonTtupoBanue. JKypHanupoBaHue. YJaleHue U
BoccTaHoBjIeHHUE (paityioB. TekcToBwie (aiibl. [ToHsTHE M cBOMCTBAa (hOPMATHPOBAHHOTO TEKCTA.
Bépctka. Texnonoruu xpanenusi popmarupoBannoro tekcra RTF, PDF, DjVu, TeX, XML,
HTML. Ilpoune dopmater daitioB: CSV, ucnomHsemble ¢aiiabl 1 OUOIMOTEKH, CHCTEMHBIC
¢aitner. CemelicTBO omnepannoHHbIX cucteM Microsoft Windows u ucTopust uX pa3BHUTHSL.
®aiinosbie cucteMbl FAT32 u NTFS. Onepaunonnas cucrema UNIX u cranpapt POSIX.
CewmetlicTBO omeparmoHHbIX cucteM Linux. OcHoBHBIC oTBeTBIeHU. DaitnoBas cucrema Ext3.
OcHoBHBIE KOHCOJBHBIE KoMaHabl u mpuioxeHus. OC Android. IlpuHIMIUANBHBIE OTIWYUS
cemerictB OC Windows u Linux ©u mnpakTuyeckue acmekThl HMX MpuMeHeHus. J[lpyrue
onepanronnbie cuctemsl: FreeBSD, MacOS (OS X), NeXT.

Tema 4. Cerp HUurtepner. MWcropus co3nanus Murtepnera. Jpyrue cetu. PaszBurue
cereBbix TexHonoruii B CCCP u Poccum.I'mobanmbnas crpykrypa HMHTepHeTa. OCHOBHBIC
OpraHu3alliy, peryiupylomme ero (yHKIMOHMPOBaHWE W pa3BuTHe. VIHTEepHET Kak
uepapxuueckas crpykrypa. llousitue Bceemupnoit mnaytuast (WWW). T'uneprekct u
runepccbliki. Monens OSI. YpoBHH Mojenu U COOTBETCTBYIOIIME WM EAMHMIBI IEpenadu
JAHHBIX, YCTPOUCTBA, MPOTOKOJIBI. Y CTPOHCTBO U OCOOEHHOCTH HMCMOJIB30BaHUS MPOBOJIHBIX U
OecrpoBOHBIX CHOCOO0B MoAKIIOUeHUs K VHTepHeTy: KOoakCHallbHbIM KaOenb, BUTas Mmapa,
panuokanai. [Iporokonsr Ethernet, WiFi, WiMax, Bluetooth. Anpecanus B Unrtepuere. Ctek
TCP/IP. CpaBaenne TCP u UDP. CpaBuenue [Pv4 u [Pv6. [TopTsl, cokeTsl. /Inamna3ons! aapecoB
IPv4. 3apesepsupoBanubsie 1moptel TCP u UDP. Ilonstue u cmnocoObl MapuIipyTH3alLUU.
Mapuipytuzanysa Ha ri00anbHOM U JIOKaJbHOM YpoBHsAX. CeTH U IMOJACETH, JIOKAIbHBIE CETH.
[lonsiTua xocra, nuroza. MapumpyTu3zaropsl ¥ KOMMyTaTopbl. Macka MOJACETH B NPOTOKOJIE
IPv4. Tpancnauusa cereBbix aapecoB (NAT). MAC-ampec u ero HazHaueHue. CnyxObl u
npotokonel cetu Mutepuer: DHCP, QoS, NTP. Ilonstue, Haznauenne u crtpykrypa URL.
[Tporoxonbel npuknagHoro ypoBHs. llonartue nomena, nomeHHON 30HbI. CHHTaKCHC 3allUCH
JnoMeHHoro uMeHu. OOmMe, HalMOHAIbHBIE, 3ape3epBUPOBaHHBIC JOMEHbl. Kupmmueckue
JIOMEHBI U JOMEHHbIE 30HbI. Punycode kak cpeacTBO NpeacTaBIeHUs] HAlMOHATBHBIX JOMEHHbIX
uMéEH. Cuctema DNS, e€ cTpykTypa, Ha3HaYeHHE M MPUHLUIBI paboThl. bpay3ep kak ocHOBHas
nporpamma st pabotel ¢ MuTepHeroMm. CpaBHeHHe pa3HbIX Opay3epoB. OCHOBHI sI3bIKa
pasmerkn BeO-ctpanuny HTML, s3bika ctuneir CSS. Bpaysepubie TexHomoruum — JavaScript,
Cookie, Flash. Cospemennsie ceteBbie TexHOIOTHU: proxy, VPN, p2p, TOR, I12P. Be3onacHocTb
B cetu MHTepHeT. ®ummHr, cHUGGUHT, yI3BUMOCTH Opay3epa, craM. 3aliuTa aBTOPCKUX MpaB B
cetu MHTepHeT. CBOOOIHBIE, OTKPBITHIE, YCIOBHO-OECIIIaTHBIE, IIJIATHBIE PECYPCHI.

Pazpnen 2. IlpencraBnenue u aHanu3 JaHHBIX HA KOMITBIOTEPE

Tema 1. KoMIbproTEpHOE NMpEACTaBICHUE JAHHBIX PA3IMYHBIX TUIOB. llenouncieHHbie
JMaHHbIe: OaiT, croBo. XpaHeHHWe uucen co 3HakoM. JlomomHurtenpHBIM KkoA. Yucnma ¢
¢ukcupoBaHHON 3ansTod. Yucia ¢ miaBarouieil 3amsaTod M UX MPEACTaBICHHE B IMaMATH.
Pa3smernienne nannbix B namstu. [lopsaku mpanusix Little-endian u Big-endian. Mapkep BOM.
[OtpuxkoaupoBanue. CoBpeMeHHbIE THUIBI OJHO- M JIBYXMEpHBIX IITpuXkojaoB. llonsatue
cuMBoNa, andaBuTa, TpaMMAaTUKH. THUIBI CHUMBOJOB B HWHPOPMAaTHKE W WX Ha3HAYCHHE.
[IpoucxoxaeHnne M HazHAu€HHE YOpaBisomuX cumBosioB. I[lceBporpaduxa. Haznauenwue,
0COOEHHOCTH yYNOTpeOJeHUsI U CIOocOObl BBOJAA PAa3IMYHBIX CUMBOJNOB. Tumorpaduka, eé
UCTOPUS, OCHOBHBIE TEPMHUHBI U MOHATHS. KoMmmbioTepHble HIpU(THI, BEKTOPHBIE U PACTPOBBIE.
[Tonsitue kogupoBku. ASCII u apyrue onHoOaiTHBIE KOAMPOBKH. CTPYyKTypa, IpUMEHEHHE U
ocooerroctu Unicode. UTF-8, UTF-16. [Ipyrue cmocoObl KOTUPOBAaHUS TEKCTOBBIX JIAHHBIX.
Omnepanuu co crtpokamu. DyHkuM mnono0us cTpok. Perymspueie BblpakeHus. CrocoObl
npencraieHus aaT. [Ipo0iaemMbl KOMIBIOTEPHOTO IPEICTaBICHUS 1aT.

Tema 2. O6paboTka 1 BEPCTKA TEKCTOBBIX JaHHBIX. CTaHAApPTHI OQOpMIIEHUS YIEOHBIX U
Hay4YHBIX JOKYMEHTOB OCHOBBI pPa0OTBHI C TEKCTOBBIM peaakTopoM. (OCHOBHBIE CHOCOOBI
dbopmatupoBanuss U BEPCTKH TeKcTa. [apHUTypa, pasmep, HadyepTaHWe, BapuaHT Mpudra.
Pa3meTka: BbIpaBHHMBaHHME a03aia, OTCTYN IEPBOH CTPOKHU, MEKCTPOUYHBIA M MEKaO3allHBIN
uHTepBanbl. [losunmu w 3anmonHutenu TaOymsauuu. OpueHTanmus crpaHuibl. KoToHKH.



BuyrpurekcroBbie ccbulku M cHOCKM. [loms crpanun. Hymepaumsa crpanun. KoaoHTUTYIIBI
Tabmuupl: pa3mepsl sSUeeK, 3allOJIHUTENb TPaHMIl, HAlpaBieHHE U BbIpaBHUBAHHE TEKCTa B
3arojoBkax u sueiikax. OObenuHeHwe W pa3dueHue svyeek. CHOUCKM HYMEpPOBaHHBIE U
MapKUpOBaHHbIE. YPOBHU OJJIEMEHTOB cmHcka. Pabota ¢ u300pakeHUSIMH B TEKCTOBOM
penakrope. CriocoObl BCTaBKM M300pakKeHUI U pa3MEIIeHUs] UX OTHOCHUTEIIBHO TeKCTa. BeTaBka
HAAMKUCEeH W APYrux rpaguueckux oOBEKTOB (paMKH, JIMHUU U T.I.). BcTaBka XMMHUYeCKuX U
maremaTrueckux (¢opmyn. [IpoaBunyreie npuémsl paboTsl ¢ TeKkcToM. Ilonck U 3aMeHa TeKcTa.
Crwim nokyMeHta. @opMaTUpOBaHUE C UCIOJIB30BAHUEM IOJICTAHOBOYHBIX 3HAKOB. Co3laHue
aBromaruyeckoro ornamieHus. Cucrema kommbtorepHoil BEpcTkn TeX / LaTeX. Cunrakcuc
Aa3plka  pazMeTkdu. DOyHKIMM M HUX OCHOBHbIe Kareropuu. ['pynnupoBka. Bépcrka
MaTeMaTHYECKUX U XUMU4ecKux Gopmyi. pobu. Marpuisl. Cucremsl ypaBHeHHN. TpeboBaHus
nerictByromux ['OCToB mo oopmiieHHI0 Hay9HBIX U Y4eOHBIX padoT. OdpopmieHue yaeOHbIX 1
HAy4YHBIX JOKYMEHTOB B cooTBeTcTBHH ¢ [ OCTamu. Odopmienne tTutynbHOro aucra. Crmcok
JUTEepaTypbl U BHYTPUTEKCTOBBIE CCHUTKM Ha Hero. OdopmieHne MOAPUCYHOUHBIX MOIIUCEH U
3arojoBKoB Tabiui. Tunmudnbie omuoOKH pu Habope TOKyMEHTA.

Tema 3. DnexTpoHHBbIE TaOMUIBI U UX NpUMEHeHHE B Ouonoruu. OCHOBBI padOTHI C
AIIEKTPOHHBIMU TabmumaMu. OCHOBHBIE CHIOCOOBI (hOpMATHPOBAHUS SUEEK: CBOWCTBa HIpUQTa,
BbIpaBHUBAaHHE M OOBEAMHEHHE sSU€eK, IpaHUllbl W 3aiuBKa. CChUIKAMU MEXAY s4YeiKaMu.
OObruHBIE ¥ (UKCHPOBAHHBIC CCHUIKM Ha SYCHKH W JHMANa3oHbl.  DJIEMEHTapHbIC
MaTeMaruueckue GopmMyibl U PYHKIUU: CyMMa, pa3HOCTb, IPOU3BEICHUE, MOACUET KOIHMUECTBA
yricen u 3HaueHni. Paboune obnactu u ux 3akperuienue. JuarpamMmel. ['mcrorpammsel: 0ObIuHas,
C HAKOILJICHUEM, HOPMUPOBaHHAs, TpEXMepHas, nuHeyaTas. ['paduk: oObIYHBIN, C MapKepaMHU.
KpyroBbie u KoJblLIEBblE TUCTOIpaMMBbl. TouedHasi, My3bIpbKOBas, JIEIECTKOBAs T'MCTOTPaAMMBbI.
Juarpamma ¢ 00IacTMH M TOBEPXHOCTh. DJIEMEHTBHI AUAarpaMMbl U HX (OpMaTHPOBAHHE.
OcHOBBI 00paOOTKH CTAaTUCTHYECKUX NaHHBIX. COPTUPOBKA M (QuiIbTpamus JaHHBIX. [louck u
3aMeHa JaHHbIX. [louck u ycrpanenue omuoOok. Apudmerndyeckue oneparopsl. KoHkaTeHarus.
VYcnosuble pyHKUIMU. OYHKIUU CCBUIKH, TOUCKA M MOJCTAHOBKU JIaHHBIX, MPOBEPKHU OIIHOOK.
Beinenenue 3HaueHus roja, Mecsua, IHsA, JAeKaJbl HaOmOAeHusa U3 aatbl. Pabota ¢ Gonbmmmu
MaccuBaMu JaHHBIX. [lofcTaHOBKa MaHHBIX. DJIEMEHTapHbIE CTaTUCTHYECKHE KOA((UIINEHTHI.
Coanble Tabmuupl. OrmnpenesneHue CpeAHero, MUHUMAJIbHOIO, MaKCHUMAaJbHOIO 3HAYCHMS.
CBoansle rpapuku. CkpbiTue U ortoOpakeHue 3HaueHud noneu. [lons ¢guubrpos. OOmMe u
npomexxyrounsle utoru. TpeOoBanus aedctByromux 'OCToB mo opopmieHHIO HayyHBIX U
yueOHBIX paboT. O603HAUEHNE ETUHUIL] U3MEPEHHUS B 3ar0JIOBKax TaOJIHII.

Tema 4. Pensionnblie 6a3bl JaHHBIX U A3bIK 3anpocoB SQL. Ilonstus 6a3 nanusix (bJ1)
u cucreM ympasiaeHus Oazamu mganHbix (CYBJ). Kmaccudpukammss B/ mo paznuuHbiM
KpuTepusaM.  Mojenn — JaHHBIX:  MEpapXHUUyecKas,  pEeALUOHHAs,  JTOKYMEHTAIbHO-
opueHTHUpoBaHHass U JAp. CeKUUMOHMpPOBaHHE, THUPAXKUPOBAHUE, peIUIMKauus. TpaH3aKkuuu,
KypHaIMpOBaHHE. XPpaHWJMILA JaHHBIX, JKcIepTHble cucTeMbl. S3pik IIposor. basel u
XpaHWIMILA JaHHBIX B OHOJIOTHMH, SKOJOTMM W mMo4yBoBeneHuU. HeoOxommMocTh Hamuuus
HaBBIKOB paboThl ¢ b/l B mpakTuke cnenuamicta. Bo3MOXXHOCTH U MEPCTIEKTUBBI HCTIOJIb30BAHUS
b/l B yueOHOW M HayyHOM mpakTHKE. YCTPOMCTBO M OCOOEHHOCTH pensuuoHHBIX b/l
TepMHHOJIOTHS: OTHOLIEHHUS, MOJS,KOPTEXH, UMEHA, JOMEHbI. Tunuzanus naHHbIX. OCHOBHBIE
TUIIBI JAHHBIX MOJeH U ux npumeHeHue. [loHsATHEe HOpMaTU3aluu JaHHBIX, HOPMaJIbHbIE (POPMBI.
Tuns! otHowmeHui. Kitoun. [loHsaTHe M Ha3HaueHue MHAEKCUPOBaHUA. IIpuMepsl pensiMOHHBIX
CVYB/. Ilonstue si3bika 3ampocoB K 0a3e maHHBIX. S3bIK 3ampocoB SQL m ero HazHaueHUe.
JocTtouncTBa u HepocTaTtku s3bika. Mubekumn SQL. O6muit cuHTakcuc si3pika. OOparieHue K
tabnuuaMm u nonsM. KiroueBble ciioBa. YcinoBus. MaTtemaTHuecKHe U JIOTUYECKUE ONepaTOphl.
3ampocsl Ha BBIOOPKY JaHHbIX. Tumnbl oobeaunenuit JOIN B 3anpocax. Berancnenus B 3anpocax.
3anpocsl ¢ rpynnupoBKoi naHHbIX. [Ipen- u nocrycnoBus. CTaTuCTUYECKUE U UHBIE (QYHKIIMH.
[TepexpécTHbie 3ampochl. 3apoCchl HA MOIU(UKAIMIO TaHHBIX: CO3/IaHUE, N3MEHEHHE, YAAJICHHE.
KimoueBoe crmoBo TOP. O6neamnenue tuna UNION. [logunHEHHBIE 3ampochkl. 3ampockl Ha
mMoudukanuio ctpyktyp bJ1. 3anpockl Ha yripaBieHue MpaBaMu J0CTyNA K TaHHBIM.



Paznen 3. KommbioTepHas rpaduka: co3laHue, XpaHeHHe U 00paboTka M300paKeHUH ¢
nomoiso O9BM

Tema 1. Kommnbrorepnas rpaduka. PacTpoBbie 1 BEKTOpHBIE pEIaKTOPBI M paboTa ¢ HUMHU.
Komupoanue mndpopmamuu o nsere. Moxenu RGB, CMYK, HSV, YUV.Ilonstue pactpa,
NUKCeNa, BOKcena, Tekcena. I'myOomna usera. [loHsTHe pasperieHuss B pacTpoBoil rpaduke.
JlocTonHCcTBa M HepocTaTku pacTpoBoi rpaduku. OcHoBHbIe GopMmathl daitnoB: BMP, GIF,
PNG, JPG, TIFF, RAW. Cxarue pactpoBoii rpaduxu.llpuHuunbel paboTel pacTpPOBBIX
rpaduyueckux yCTpOHCTB: CKaHep, MOHUTOP, IIM(poBoil ¢poTtoannapar. Meranukcenu. CylHOCTb
BeKkTOpHOU Trpaduku. I'padmyeckne nmpumutuBbl U ux cBoiictBa. Kpusie besbe m NURBS.
JlocronHcTBa M HENOCTaTKHM BeKTOpHOM rpaduku. Pacnpocrpanénnsie Gopmartel ¢aiinos
BekTopHOU Tpaduku: CDR, SVG. CpaBHeHHEe BEKTOPHOIH U pacTpoBOii rpadMKu U 00JacTH MX
npuMmeHeHusa. CoBpeMEHHbIE MPHIOKEHUS M1 pabdoThl € JBYX- U TPEXMEpPHOH rpadukoii.
Pacno3naBanue Ttekcra, oOpa3oB. OCHOBHBIE HMHCTPYMEHTHI pacTpoBOM rpaduku: MOBOPOT,
yCTpaHEHHE TNEPCIEeKTUBHBIX HCKaKEHUHM, oOpe3ka, I[BETOBas M TOHAJbHAs KOPPEKIIHS,
yCTpaHEHHE JUINHHUX JAeTaneil. MackupoBanue. BceraBka Haanuced. MMImopt u 3KCHopT
pacTpoBbIX u300paxkeHuil. OCHOBHBIE HHCTPYMEHTBHI BEKTOpHOW rpaduxu. ['paduueckue
OPUMMUTUBBI, PENAKTOp Y3J0B. M3MeHeHue CBOMCTB 3aJuBKM U 00Boaku. ['pynnuposka,
KOMUPOBAaHMWE M KJIOHHUPOBaHHE OOBEKTOB. MacuiTabupoBaHue, MOBOPOT M BbIpAaBHHUBAaHUE
00bexToB. Mcronb3oBanue cinoé.lcnonp30BaHne HaNpaBiIsSOUMX W NpuBsa3ok. Pabora ¢
rpagueHTamMu. BceTaBka TekcTa: 3aBEPCThIBAaHHE TEKCTOBOTO OJOKa B OOBEKT, pa3MelleHue
TEKCTa 10 KOHTOPY. MCrob30BaHNECOEAMHUTENBHBIX JIMHUM U 3aJaHUE UX CBOMCTB.

Tema 2. MynbTumMmenuiinbie npezeHtauuu. CTpyKTypa Mpe3eHTaluu: TUTYJIbHBIA Claif,
OTJIaBJICHUE, pa3felibl, GUHANBHBIN chaiia. Crnaldael W UX MakeThl. BcTaBka m300paskeHUH,
cnuckoB, Tabnun. CrocoOwsl (popmartupoBaHuss U BEPCTKU TeKcTa. AHHMANMs OOBEKTOB U
nepexooB Mexay cnaigamu. Ctwim u Tembl. OCOOCHHOCTH CO3JaHUsl TMPE3CHTAIMH IS
WITIOCTPAIMM YCTHOTO JIOKJIaja: JJAKOHWUYHOCTh, YIOOCTBO UYTEHMs TEKCTa, YA0OCTBO UTCHMS
M300paKeHH, BBICOKOKOHTPACTHOE M Hepaszapaxaromee odopmiieHne. TUNUYHBIE OIIMOKH.
Oco0eHHOCTH Mpe3eHTalMK [T YTeHUs ¢ SKpaHa. IHTepakTuBHOE ornaBieHue. CCbUIKH MEXIY
claiiJaMu, KHOTIKM HaBUTalluH, TUIIEPCCHUIKH.

b1.0.10 Beeaenne B cienquajibHOCTh

JucuuniuuHa o0s3aTenbHast sl U3y4eHUsI.

Cewmecrtp 1, 3auer.

S3BIK peanu3anuy — pyCCKUi.

OO1w1ast TPyA0EMKOCTh AUCHUILIMHBI COCTABISET 2 3.€., /2 yaca, U3 KOTOPHIX:

— nmexrmd: 20 u.;

— ceMUHapcKue 3aHaTus: 12 4.

TemaTnueckuii niax:

Tema 1. buonornueckuit uHCTUTYT. MicTOpUS pa3BUTHS OMOJIOTHYECKUX UCCIIEIOBAaHUN B
TI'Y. Qupekuus, kadeapbl HHCTUTYTA, KaK CTYJICHT «BbIOHpaeT» Kadenpy.

Tema 2. Yuebnslit npouecc B TI'Y. I'paduk ydeGHOTrO mporecca: pacnucaHue 3aHsITHH,
HK3aMEHAllMOHHAsl CecCHsi, JIETHsS IMpakTUKa. YUeOHbIN IJIaH: TA€ MOCMOTPETh, CTPYKTypa
y4eOHOTro IJIaHa, 3a4eTHbIE €IMHUIBI TPYJOEMKOCTH, BBITYCKHas KBaJu(UKAI[MOHHas paboTa
KaK UTOT 00y4deHus. Y4eOHbIH mporiecc: BUABI 3aHATHH, Moodle — BupTyanpHas obOydaromias
cpena.

Tema 3. Opranuszanust BpeMeHu. DPPEKTUBHOCTH U MPOTYKTUBHOCTD. [IpokpacTuHanus.
OmnpeneneHue M CTpyKTypa TaliM-MeHemkMeHTa. CrocoObl moctaHoBKH 1eneld. CrocoObl
pacnpeneneHus 3a4a4d o NpuopuTeTy. OTCIeKMBaHNE BIIOJTHEHUS LEH.

Tema 4. HayuHo-uccnenoBarenbckas paboTa cTyaeHToB. UYTo Takoe Hay4HO-
uccienoBarenbckas pabora. Oranel HWUP. Hayuselli pykoBoauTenb: OCOOCHHOCTH, THIIBI,
¢ynkuuu. IlnanupoBanue HUP. ®dopmer mpoBeaenus uccienoBanuil. CTpykTypa Hay4HOM
paboTel. 3anuTa HayuyHOU padoTel. ['panTel. Kondepenun.



Tema 5. Kadenpa 30010ruu mo3BOHOYHBIX M dKoJoruu. VMcropusi kadeapbl, OCHOBHbIE
Hay4yHbIC HampaBieHus uccienoBanui. IIpenomaBaTenbckuid coctaB. OpraHuzaius Hay4YHOU
paboThI CTYJICHTOB B paMKaX HalpaBJICHUH HCCIIeJOBaHUH Kadeaphl.

Tema 6. Kadenpa 30omorun 6ecrio3BoHoUHbIX. McTopus kadeapbl, OCHOBHbIE Hay4HbIE
HanpasiieHus: uccienoBanuil. IlpenopaBarensckuil coctaB. OpraHuzanus HaydHOH paOOThI
CTYJEHTOB B paMKax HalpaBJIeHUI UCCIIeI0OBaHUI Kadeapsl.

Tema 7. Kadenpa uxtuonmormm u ruzapodbuonoruu. Hcrtopust kadeapsl, OCHOBHBIC
Hay4yHbI€ HampaBieHus ucciaenoBanuil. IIpenomaBaTenbckuii coctaB. Opranuzamus Hay4YHOU
paboThI CTYJICHTOB B paMKaX HalpaBJICHU HCCIEIOBaHUHN Kadeaphl.

Tema 8. Kadenpa OGoranuxu. Mcrtopus kadenpbl, OCHOBHbIE HAy4yHbIE HalpaBICHUS
uccnenoBanuid. IIpemonaBatensckuii coctaB. OpraHuzanysi Hay4HOW pabOTBl CTYACHTOB B
paMKax HalpaBJICHUI UCCIIeJOBaHUM Ka(eaphl.

Tema 9. Kadenpa ¢uznonorun yenoBeka W KUBOTHBIX. McTopust kadenpbl, OCHOBHBIE
Hay4dHblE€ HampaBlieHus uccienoBanuil. IIpenonaBarenbckuil coctaB. OpraHuzanus Hay4dHOU
paboTHI CTYIEHTOB B paMKax HalpaBJICHUN MCCIeT0BaHUN Kadeaphl.

Tema 10. Kadeapa ¢uszmomornn pacTeHHil, OMOTEXHOJIOTHU MU OMOMH(POPMATHUKH.
Hctopust xadenpbl, OCHOBHBIC HAydHBIC HaIpaBJICHUs HccienoBaHuii. [IpenomaBaTenbekuit
coctaB. OpraHuszanus Hay4HON pabOTHl CTYJEHTOB B paMKaxX HamNpaBlIeHUN HCCIeIOBaHUN
Kadeapsl.

Tema 11. Kadenpa renetuku u kiaetroyHoi Oumonoruu. Vctopusi kadenpsl, OCHOBHbBIE
HayyHble HarpaBiieHUsl uccienoBaHuid. [IpemonaBaTtenbckuil coctaB. OpraHuzanys Hay4HOUR
paboThI CTYJIEHTOB B paMKax HalpaBJICHU UCCIEeIOBaHUMN Kadeapsl.

Tewma 12. Hayuynas 6ubnuoteka B cucteme kiaccuueckoro yauusepcurera. Caiitr Hb TI'Y.
Uctopust cozmanusi u coBpemenHoe cocrossune Hb TI'Y. Opranumzamus u xpaHenue (oHaa.
Opranuzanys oOCIyKUBAaHUSA: YCIYT'H, YUTAJIbHbBIE 3ajIbl OTKPHITOTO JOCTyHa U aOOHEMEHTBHI.
[TpaBa n ob6s3anHOCTH uuTarenel. [IpaBuna nonp3oBanus 6ubanorexoi. Caiit Hb HU TI'Y -
KaKk MH(OpMAaIMOHHO-TIONCKOBasi cucrteMa. Kapra caiiTa, HaBUTal[MOHHbIE WHCTPYMEHTHI,
KaTaJIOTH, 3JIEKTPOHHBIE CUCTEMbI MOMCKA, 3JEKTPOHHAs OuOIMoTeka, 0a3bl JaHHBIX BEIYIIUX
MH(OPMALIMOHHBIX ILIEHTPOB JOCTYnHBIX ¢ Web-caiita Hayunoii OuOanoreku. OcCHOBHbIE
HPUHIUIBI U CIOCOOBI HHPOPMALIMOHHOTO MTOKMCKA.

Tema 13. Karanoru Hayunoit 6ubnuorexkn HU TI'Y: anexkTpoHHBIN KaTaqor U UMUK -
katasior. Ponp kartasoroB B mnepenade uHpopmamuu o ¢donne Oubmuoreku. I[IpuHIUIBI
OpraHM3alK AIEKTPOHHOIO Karajora. Tumbl, BUJbl, BApUaHThl MMOMCKa MHOpMaIMK. 3ampoc,
OpOHMpOBaHUE, MPOJUICHUE JTUTEPATyphl. ANTOPUTM MoMcka nHGopmaruu no Mmuk-karanory
Odopmrnenune 3akaza Ha guteparypy u3 Otmena ocHoBHOro ¢onaa. [IpuumHB BpeMEHHBIX
OTKa30B.

Tema 14. mumx-kaTanor. DJIeKTpOHHbIE OMOIMOTEYHbIE CUCTEMBL. AJITOPUTM IOUCKA
uHpOpMalHU 10 TeMe yueOHO-Hccne0BaTeNnbekoil paboTel. [lonck, oT6op 1 yuer nHpopmanuu
0 Hay4yHOMU JuTeparype B pedepaTUBHBIX KypHaAIax, JOKAIbHBIX M yIAJICHHBIX 0a3ax JaHHBIX U
MOUCKOBBIX MalnHax. VIcroib30BaHHE 3JEKTPOHHBIX PECYpPCOB, AJIEKTPOHHBIX OHUOJIMOTEK,
AIIEKTPOHHBIX OMOIMOTEYHBIX CHCTEM, JIEKTPOHHBIX KaTajoroB, MOMCKOBBIX MAalIUH U JPYTUX
oTpacieBbix pecypcoB MHTepHeT, focTynHbIX ¢ Web-caiita Hayunoit OubnmnoTexu.

Tema 15. Cranmaptel u mpaBuia ohopMIIeHHS Y4eOHO-MCCIEIOBATEIBCKOW PadOTHI.
Odopmnenne pesynpTaToB uccienoBanus Ha ocHoe J[II CMK HU TI'Y 05.10.06.2010
[Iporecc NOAroTOBKH, pa3pabOTKH, HaMCaHUS U 0()OPMIIEHUS BBITYCKHBIX KBATH(PUKAITMOHHBIX
pabot (BKP). Tomck, 2010. I'ocynapctBennsie crannaptel (I'OCT) no 6ubnuorpaduyeckomy
OMMCAHUIO HAYYHBIX JIOKYMEHTOB U AJIEKTPOHHBIX pecypcoB. OOmue TpeGoBaHUS M MpaBuiia
coctaBieHusi. CxeMbl, BHIbl W MpuUMepbl Oubnuorpaduueckoro onucanus. OdopmieHue
OuOmmorpa@uIeckux  CCBUIOK H  CIHCKOB  HMCIHOJIb30BAaHHOW  JIUTEpPATyphl  COTJIACHO
rocynapctBeHHbIM ctanaapram: 'OCT P 7. 05 — 2008, 'OCT 7.1 — 2003, T'OCT 7.82 - 2001.

Tema 16. O6cyxaenne uroroBoro scce. Kparkas pedunexcus «llouemy ciioHO BHIOpAThH
TPAaeKTOPUIO OOYUECHHUS U CIeI0BaTh €ii?»



b1.0.11 ®u3nyeckas KyJ1bTypa U CHOPT

JucuunnuHa o0s3aTenbHast sl U3y4eHUsI.

Cewmectp 1, 3ayer.

SI3BIK peanuzaiuu — pyCCKUi.

OO01mmas Tpy10eMKOCTh JUCIUTUINHBI COCTABISIET 2 3.€., 72 9aca, U3 KOTOPBIX:

— nexumu: 10 u.;

— npakTrueckue 3ausarus: 20 u.

TemaTnuyeckuii niax:

TeMbl JIEKHIMOHHOT0 MaTepHaJia

Tema 1. ®usnueckas KyJbTypa B OOIMIEKYJIbTYPHOH M MPOdeCCHOHATBHOM MOATOTOBKE
CTYJCHTOB.

duznyeckas KylbTypa M CHOPT KakK COLHUANbHBIN ()EHOMEH COBPEMEHHOro OOIIecTBa.
CpenctBa ¢usmueckoid KynbTypbl. OCHOBHBIE COCTaBJSIOIIME (U3UYECKON  KYIBTYpHI
Conmanbubie  (QyHKUMK (u3ndeckoil KynbTypbl. DopmMupoBaHue (QHUIUYECKOW KYIbTYPHI
augHocTH. DusnMueckas KyabTypa B CTPYKType MpodecCHOHAIBLHOTO  00pa3oBaHUS.
OpranuzalioHHO — TMPaBOBBIE OCHOBBI (DU3MYECKOW KYyJIbTYphl M CIOpPTa CTYACHUECKOMH
MoJonexu Poccun.

Tema 2. CounanabHO-O0MOIOTHYECKHE OCHOBBI (PU3UYECKOUN KYIbTYPHI.

BoznelictBue couuanbHO-IKOJIOTMYECKUX, MPUPOAHO-KIMMATUYECKUX (PAKTOpOB H
OBITOBBIX YCJIOBMI KU3HU Ha (DU3MUECKOE PA3BUTHE U JKU3HEIEATEILHOCTD YeiaoBeka. Opranusm
yelloBeKa Kak  eIuHas  caMopa3BHUBaroulascs  Ouosormyeckas cuctema. AHaTomo-
MOp(}OIOrHYecKoe CTpPOCHHE M  OCHOBHBIE (U3MONIOTHUYECKHME (YHKIMU  OpraHu3Ma,
o0OecrieuMBaroIIMe JBUTATEIbHYIO aKTUBHOCTh. (Du3nueckoe pa3BUTHE 4eloBeKka. Poib
OTJICIbHBIX CHUCTEM OpraHu3Ma B oOecrneueHUH (U3HUECKOro pa3BUTUSA, (PYHKIIMOHAIBHBIX U
JIBUTaTEJIbHBIX BO3MOXXHOCTEH opraHusma dejoBeka. JlBurarenbHasi akTUBHOCTb U €€ BIIUSHUE
Ha YCTOMYMBOCTb, M aJaNTallMOHHbIE BO3MOXHOCTH YEJIOBEKA K YMCTBEHHBIM U (PU3MUECKUM
Harpy3kaM IpU pazIUYHbIX BO3JCHCTBUSX BHEMHEW cpeibl. CTENEeHb W YCIOBUS BIMSHHS
HACJIeICTBEHHOCTH Ha (PM3NYECKOE Pa3BUTHE U HA )KU3HEEATEIbHOCTh YelIOBEKa.

Tema 3. [lenarornueckre OCHOBBI (PU3NYECKOTO BOCITUTAHUSI.

OOyuenue B mporecce (pU3MUECKOr0 BOCHUTAHUS O0ECHeYUBAEeT OJHY U3 €ro CTOPOH -
¢uznueckoe o0pa3oBaHUE, COJIEPKAHUEM KOTOPOTO SIBJISETCS CUCTEMHOE OCBOEHHUE YEIOBEKOM
paLMOHATIBHBIX CIIOCOOOB YIPABICHUS CBOMMH IBMKEHUSAMH, NMPHOOpeTeHHe HEOOXOAMMOTo B
KU3HN (OHJA JABUTaTENIbHBIX YMEHHUM, HABBIKOB, 3HaHUI. OCHOBHbBIE NPHUHLMUIIBI METOJUKU
o0y4yeHHMsT U BOCIUTaHMs (MeToAuYeckHe MpUHLUIBI). OCHOBHBIE CIEU(PHUECKUE CpEICTBa
¢u3nyecKoro BOCHHUTAHHUA - (U3NYECKUE YIPAKHEHHUS, BCIOMOraTelbHbIE CpeAcTBa -
03/I0POBUTEIbHBIE CWJIBI TNPHUPOJBI U TrUrueHudyeckue Qakropel. OOmienegarornyeckue
(mpuMmeHsieMble BO BCeX cllydasx OOydeHHUs W BOCHUTaHMS) U crienupuyeckue (XapakTepHbIe
TONBKO Ui (DU3UYECKOrO BOCHUTaHMA) MeTojbl. OCHOBBI OOy4YeHHsS JBHXKEHUSAM H
ONTUMAIBHOTO Pa3BUTHS (PU3MUECKUX KauyecTB (CHIIBI, OBICTPOTHI, BHIHOCIUBOCTH, THOKOCTH,
JIOBKOCTH).

Tema 4. Tlcuxodu3nonoruyeckue OCHOBBI YYEOHOTO TpyJda M HMHTEIUICKTYaIbHOU
nesrenbHOCTH. CpencTBa pru3nyeckoi KyabTyphbl B peryJIMpoBaHUN pabOTOCTIOCOOHOCTH.

Obmas ncuxou3nonoruyeckas XapakTepUCTHKa HWHTEJUIEKTYaJIbHOM JAESITEeIbHOCTH U
yuyeObHOoro Tpyna cryaeHra. OOmme 3aKOHOMEPHOCTH M JWHAMHKa paboToCnocoOHOCTH
CTYJEHTOB B yueOHOM rojay U OCHOBHBIE (haKTOpbI e¢ ompezensomue. [Ipuznaku u kpurepuu
HEPBHO-?MOLMOHAJIBHOTO u NCUXO0(PU3NYECKOTO YTOMJIEHHS. PerynupoBanue
paboTOCTIOCOOHOCTH, MPOPUIAKTUKN YTOMJICHHUSI CTYJIEHTOB B OTJIEIbHBIE MEPUOLI YI€OHOTO
roga. OnTuMuzanus CONPsDKEHHOW JI@ATENBHOCTH CTYAGHTOB B yueOe M CIIOPTUBHOM
COBEpIIEHCTBOBAHUU.

Tema 5. KOHTpOJIb U CAMOKOHTPOJIb HA 3aHATUAX (PU3MUECKON KyIbTYPOH U CIOPTOM.

Bunel AuarHOCTUKM TpH  PETYISPHBIX 3aHATUAX (PUINYECKUMH YIPAXKHEHUSIMH U
coptoM. BpaueOHblil U megarorudeckuii KOHTposiab. CaMOKOHTPOJIb, €r0 OCHOBHBIE METOJIHI,



nokaszatenu. JIHEBHUK CaMOKOHTpoJid. Mcronb3oBaHHE OTACNIBHBIX METOJOB KOHTPOJS MpHU
PEryJApHBIX 3aHATUAX (U3UYECKUMHU YINPAXKHEHUSIMH U criopToM. Koppekuusi conepkanus u
METOJMKHU 3aHATUN IO pe3yJbTaTaM I0Ka3aTeaeil KOHTPOJIS.

TeMbl NpaKTHYECKUX 3aHATHI

Tema 6. Meronuku 3(pPEKTUBHBIX M IKOHOMHYHBIX CIOCOOOB OBJIAJICHUS KHU3HEHHO
BA)KHBIMU YMEHUSIMU U HaBbIKaAMH.

[lonstuss "nBuratenbHbIM HaBbIK", "nBUratensHoe ymenue". OOydeHwe B IMpolecce
¢bu3nyecKoro BOCIMTaHUS 00ECleYMBaeT OJHY M3 €ro CTOpOH - (¢u3ndyeckoe oOpazoBaHuE,
COJICpKAHUEM KOTOPOTO SIBJISIETCS CHCTEMHOE OCBOCHHUE YENIOBEKOM PAIMOHAJBHBIX CIOCOOOB
yIOpaBiICHUS CBOMMHM JIBIDKEHUSIMH, TMPUOOpETeHHEe HeoOXOoJMMOro B KH3HU (oHIa
JBUTATEIFHBIX YMCHHH, HABBIKOB W CBSI3aHHBIX C HHUMH 3HaHUW. Otambl OOydeHUs
JIBUraTeIbHOMY JAeiCcTBUI0. COBEPIICHCTBOBAHUE ABUTATEIIbHBIX IEUCTBUM.

Tema 7. Meronuku CcaMOOLEHKH pPAaOOTOCIIOCOOHOCTH, YCTAJOCTH, YTOMJICHHS U
MPUMEHEHUS CPeCTB (PU3NUECKOI KyIbTYpHhI U UX HAMPABICHHON KOPPEKIIUU.

Omnpenenenne mnousTUi "paboTocnocoOHOCT", "yromiuenme", "ycramocts". Ilpsmebie
KOCBEHHBIE TMOKa3zarenu padorocrnocoOHocTH. CyObeKTHBHbIE U OOBEKTHUBHBIE NPU3HAKU
yTomsieHUsl. MeToAbl OIEHKH pabOTOCIMOCOOHOCTH YENOBEKa C YYETOM €ro CyObEeKTHBHOTO U
(GYHKIIMOHAJIBHOTO COCTOSIHMM, MTpPSIMBIX W KOCBEHHBIX IOKa3aTenei paboTOCHOCOOHOCTH.
PexoMeHaum no npuMeHEHUI0 CpeICTB (PU3NMUECKOM KYJIbTYpHhI ISl HAPABICHHON KOPPEKLIUU
paboTOCIOCOOHOCTH, YCTATOCTH, YTOMIICHHUS.

Tema 8. MeTo 1l CAMOKOHTPOJISI COCTOSTHUS 3/I0POBbs U (PU3NIECKOTO PA3BUTHSI.

[TonsTust 310pOBBS, (UBUYECKOTO PA3BUTHSA. AHTPONOMETPUUECKHE H3MEpPEHUS:
HOHSTHSI, BUJBI, TOKa3aTelu. MeToabl aHTPOIIOMETPUYECKUX CTaHAApTOB. MeToJ HHIEKCOB.
MeTo/1p1 OIIeHKH (PU3NYECKOTO PA3BUTHUA.

Tema 9. MeToibl CAMOKOHTPOJISI PYHKIIMOHAIBHOI'O COCTOSIHUSI OPraHUu3Ma.

O6mee mpencraBineHre o GyHKIIMOHATBHOM COCTOSIHMM OpTaHW3Ma. MeToauKa OIeHKH
(YHKIIMOHAJIBHOTO COCTOSIHUSI CEP/IE€YHO-COCYAMCTONM CHCTEMBI C MOMOIIBI0 (YHKIIMOHATIBHBIX
po6. MeTronrka orieHKH (GyHKIIMOHATHHOTO COCTOSHUS AbIXaTeIbHOW CUCTEMBI.

Tema 10. MeTo/1bI OLIEHKH U KOPPEKITUU OCAHKHU U TEIOCIOKEHUS.

[TonsTre 00 ocanke, BUABI OcaHOK. OmpeseneHne NMPaBUIBLHOCTH OCaHKU. OCHOBHBIC
MPUYHHBI HapylieHuss ocaHkd. OCHOBHBIE TpaBWJia COXpPAHEHUsS W HCIPABICHUS J€PEKTOB
ocaHkd. MeToauka KOppeKIHMH OCaHKU. KOMIIeKchl yHpaKHEHHWM JJii MCHPABICHUS] OCAHKHU.
MeTtonka KOPPEKIUH TEIOCIOKEHHUS.

Tema 11. Mertoabl peryiupoBaHUsl MCUXOAIMOIMOHAIBHOIO COCTOSIHUSI Ha 3aHATHSAX
GU3NYECKUMHU  yIIpaXHEHUAMH W croproMm. OOmiee mnpeacTaBieHUe O CaMOPETYISIUU
MICUXO3MOLUOHAIBHOTO  COCTOSIHUA. [Iprembl  perynsiiuu  5MOLUMOHANBHBIX  COCTOSHUU.
[IpennamepenHass 3aaep)kKka TPOSIBJICHUS WM HW3MEHEHHS BBIPA3UTEIBHBIX JBUIKEHUH.
CrnenuanbHble JBUTaTEIbHbIE YIIpaxkHeHUsl. MHauBKu1yanu3upoBaHHas pa3MuHka. CrieniiajibHble
BUJBl Maccaxka M camomaccaxa. JlpixarenbHble ymnpaxHeHHs. llpuembl, ocHOBaHHBIE Ha
peryisiuy SMOIMI Yepe3 BO3JCHCTBUE HAa pa3IMYHbIE aHAIM3ATOPbl. AYTOT€HHAsl TPEHUPOBKA.
Perynupyroniee Mmy3bikaiibHOE BO3aecTBUE. [IcuxoMmepleunas TpeHupoBka. PekoMenaanuu no
MCIIOJIb30BAHUIO MPOCTEHIIINX METOJAOB CAaMOPETYJISALINH.

Tema 12. Meroanka TpOBEACHUS Yy4eOHO-TPEHUPOBOUYHOTO 3aHATHA. CTpyKTypa
ypouHbIX popm 3ausaTuil. [logroroBuTenpHas 4acTh y4eOHO-TPEHUPOBOYHOTO 3aHATUs. O0Imas u
cnenuanbHas pasMuHka. OCHOBHas 4acTh y4€OHO-TPEHHUPOBOUHOTO 3aHATHA. 3aKIIOYUTEIbHAs
4acTh y4eOHO-TPEHUPOBOYHOTO 3aHATUA. [lnaH-koHCTIeKT. [IHEBHUK TpEeHUPOBOK. Jlo3upoBaHue
¢buznueckoil Harpy3ku. Dusmdeckue mokazaTennd Harpy3ku. PU3HOIOTHYECKHE IapamMeTphl
Harpy3KHu.

Tema 13. Meroauka HWHAMBUIYAJIBHOIO TMOAXOJAa W MPUMEHEHHS CPEACTB A
HATPABIEHHOTO Pa3BUTHUS OTCIHHBIX (PU3NICCKUX KAUECTB.

OcHoBHBIE (uU3MUECKHE KadyecTBa — CHJIa, OBICTpPOTa, THOKOCTh, BBIHOCIHBOCT,
KOOPJMHAIIMOHHBIE CIIOCOOHOCTH. MeToanKa pa3BUTHUSL CUJIbl. MeToIMKa pa3BUTHS OBICTPOTHI.



Metoauka pa3BUTHS TUOKOCTH. MeTOOMKA pPa3BUTUS BBIHOCIMBOCTH. MeETOOMKA pPa3BUTHS
JIOBKOCTH.

Tema 14. MeTtoauka COCTaBIEHUS WHAMBHIYAJIbHBIX HpOrpaMM  (U3HUECKOTO
CaMOBOCIIMTAaHUA M 3aHATHM O3JOPOBUTEIBHOM, PEKPEALMOHHOM W BOCCTAHOBHUTEJIBHOU
HaIPABJIEHHOCTH.

[Tonstue "dusnueckoe camoBocnuTanue". OCHOBHBIE ATambl Iporecca (U3HUIECKOTo
CaMOBOCITUTaHUS. MeToJMKa OIEHKH YpPOBHS (U3MUYECKOW IMOATOTOBIECHHOCTH. MeToamka
COCTaBJICHUS] WHJIMBHUYyaJllbHBIX TPEHHPOBOUHBIX MpOrpaMM. PexpeannoHHas HanpaBIEHHOCTh
UCIIONIb30BAaHUsSL CPEACTB  (PU3MYECKOW KYJIbTYyphl. BOCCTaHOBUTENIbHAS HANPABICHHOCTH
UCIIOJIb30BaHUs CPEICTB GUBUUECKOM KYIbTYpPHI.

Tema 15. Meroauka cocTaBiaeHMsT M IPOBEACHUS CAMOCTOATEIBHBIX 3aHATUMN
bu3NYECKUMU YIPAXKHEHUAMU TMTUEHUYECKON WIIM TPEHUPOBOYHON HAIIPABIEHHOCTH.

[lenb, HaMpaBICHHOCTh U (HOPMBI CAMOCTOSITENILHBIX 3aHITHIA. MeEToJIuKa MPOBEICHUS
MOPOCTEHIINX CaMOCTOSITENbHBIX 3aHATUNA (PU3NYECKUMHU  YIPAKHEHUSIMH THUTHEHUYECKON
HANpaBJIEHHOCTU. MeToanuka TMpPOBEICHUS CaMOCTOSITEIbHBIX 3aHSATUH  TPEHUPOBOYHOM
HAIpPaBIEHHOCTU. X0/1b0a, 03JOPOBUTENBHBIN OET, 3aHATHUS JTBIKHBIM CIIOPTOM, TJIaBaHUE.

b1.0.12 Anatomusi 1 MOp(}oJ10rus BHICIIUX pacTeHHit

JucuuiuinHa o6si3aTenbHas A1 U3yYeHHUs.

CemecTtp 2, 5K3aMeH.

S3BIK peanu3anuy — pyCCKHM.

OO6m1ast Tpy10€MKOCTh AUCIHUILUIMHBI COCTABISIET 4 3.€., 144 yaca, U3 KOTOPBIX:

— JIeKuu: 28 4.;

— CEMUHAPCKUE 3aHATHUs: 6 4.

— maboparopHsbie padoThl: 30 u.

B TOM YHCIIE IpakTH4eckas noaroroska: 30 d.

TemaTn4yeckuil njian:

Tema 1. Beegenue B cTpykTypHYyr0 60TaHUKy. OCHOBHBIC OTJIMYHUS U MECTO PACTEHUU B
cucTeMe opraHuyeckoro mupa. Pactenus B OGuocdepe u xu3HM dyeraoBeka. OCHOBHbBIE pa3elbl U
HOHSTHS CTPYKTYPHON OOTaHUKHU.

Tema 2. PactutenbHas kieTka M TKaHM pacTeHuMid. KileTouHoe cTpoeHue pacTeHMH.
Omnpenenenue u KIacCU(PUKAIUU paCTUTENIbHBIX TKaHEH.

Tema 3. CtpoeHue KOpHsS pacTeHuid. AHaTOMHYecKoe CTpoeHHe KOpHs. Mopdomorus
kopHs. KopHu 1 kopHeBble crucTeMbl. MeTaMmop(do3bl KOpHS.

Tema 4. Ctpoenue mobero pacteHuii. OOmme cBegenus o moberax. [lepBuynoe u
BTOpUYHOE cTpoeHue crebmst. CremnspHas Teopusi. AHATOMUYECKOE CTPOEHHE JIMCTA.
Mopdonorus aucteeB. Metamopdo3bl moOeros.

Tema 5. Pa3MmHOXeHHE BBICIIMX pacTeHMH. becrnosoe H 1OJIOBOE pPa3sMHOXKEHHE.
BereratuBHOe pa3smHOkeHue. Pa3mMHOXeHME CIOpOBBIX BbICIIMX pacTeHuid. CemeHHoe
pa3MHOXKE€HHE BbICHIMX pacTeHHil. CTpoeHne M NPOUCXOXKJIECHHE ceMs3adaTka. PazMHOkeHue
rOJIOCEMEHHBIX pacTeHui. [ eHepaTuBHbIe Opranbl. IKOMOPQOIOTHSL.

Tema 6. PazMHO)KeHHE MOKPHITOCEMEHHBIX pacTeHuil. Mopdosorus 1uBerka, GopMyibl U
auarpamMmbl 1IBETKOB. CTpOEHME M IPOMCXOKIEHUE THIYMHOK M IIECTUKOB. THUIBI 3aBs3H.
JBoiiHoe ormogoTBopeHue. OnbuieHue UBETKOB. AnoMUKCUC. Tunbl couetuid. [Ipocxoxaenne
I[BETKOB.

Tema 7. Ctpoenue mino1oB u ceMsiH. Knaccudukanus mionos. PacnpocTpanenue mioios.
Crpoenue cemsH. Tunsl cemsiH. [Ipopacranue cemsH.

Tema 8. OHTOreHe3 (MHAUBUAYAIbHOE pa3BUTUE) pacTeHUI. OTHONETHUKH, BYJIETHUKH,
MHOT'OJIETHUKHA. MOHOKapIuKH, MOJUKApNUKUA. BospacTHeie nepuoasl pacteHuil. Ce30HHbIE
W3MEHEHUSI PACTCHHI.

Tema 9. Pactenus B okpysxatouieii cpene. Knumatuueckue, sgaguueckiue 1 OMOTHIECKUE
¢axTopsl. Knaccudukanus pacTeHuil Mo OTHOIIEHHUIO K CBETY, BIAXHOCTH MOYBBL. PacteHus u



IUIOIOPOAME TOYBBL [IprcnocoOiieHHe pacTeHWid K 3aCOJICHHOCTH II0YB, IECYAHOMY H
KamMeHHcToMy cyoctpaty. XKusHennsie hopmel pactennii. Kitaccuukanyst )ku3HeHHBIX (HOPM 110
K. Paynkuepy u N.I'. CepeOpsikoBy.

B1.0.13 ITouBoBenenmne

JucuuruinHa o0si3aTenbHast A1 H3yYeHHUS.

Cemectp 2, 5K3aMeH.

S3BIK peanu3anuy — pyCCKUi.

OO6mmast TpyI0€MKOCTh TUCIMIUIMHBI COCTABIISIET 3 3.€., 108 4acoB, U3 KOTOPBIX:

— JIekiuu: 24 4.;

— CEMHMHAPCKHUE 3aHATHSA: 6 4.

— abopaTopHbie paboThHI: 28 u.

B TOM YHCJIE€ IPAKTUYECKas NOArOTOBKa: 28 u.

TemaTnuyeckuil nyian:

Tema 1. Beenenue, nens u 3amaun nousoseneHus. [lonsatue o nouse

Omnpenenenue MnoyBbl, JAaHHOE pa3HbIMU yueHbIMH. [louBoBeneHue kak Hayka. Mecto u
POJIb NIOYBHI B IpUpoAe. MeCTO U poJib B )KU3HU U IEATENBHOCTH YelaoBeka. [louBa — ocHOBHOE
CPEJICTBO CEIbCKOXO3SIMCTBEHHOTO MpOU3BOACTBa. [louBa Kak O4YeHb CIIOKHAsg CUCTEMa, Kak
3epKaJI0 M AJIEMEHT JlaHAmadTa, Kak KOMIIOHEHT Ouocdepbl. MeTonbl, HCIOJIb3yeMble B
nouBoBeZieHUH. CBsI3b MOYBOBEJIEHUS C APYrUMHU HayKaMu. OCHOBHBIE HalpaBJIEHUS U pa3ieibl
nouBoBeficHUs. Mcropuss mnouBOBeIEHMs, pOJIb PYCCKHX YUYEHBIX M Ipexzae Bcero B.B.
JlokyyaeBa B pa3BUTHHM COBPEMEHHOT'O [IOYBOBEICHUS.

Tewma 2. ®a30Bblii COCTaB U CBOMCTBA I1OYB

@a30BbIN COCTAB IIOYBbI

Mopdonorust mnous. Mopdonoruueckoe crpoeHue MouB. [louBeHHBIH NPOGUIIb.
['enernyeckue ropu30HTH MOYB. Tumbl CTpoeHMsI MOYBEHHOro mnpodwmis. Okpacka IOYB.
Crpyktypa nous. [InotHocTh 1 mopo3HocTs Mo4YB. HOBOOOpa3oBaHUs B MOUBaX.

I'panynomerpuueckuili cocrtaB MmoyB. 3HAUCHHE TPaHYJIOMETPHUUYECKOTO COCTaBa IIOYB.
Knaccugukarus rpany1oMeTpUYECKHX 3JIEMEHTOB MTOYB.

Munepanorudeckuii coctaB noys. [lepBuyHble U BTOPUYHbIE MHUHEpAJIbl B MOYBaX, MX
CBOICTBA U 3HAYCHHUE.

Xumuyeckuil cocraB mouyB. DOpMUpOBAHHE XHWMHUYECKOro cocraBa Mo4B. CBs3b
XMMHUYECKOTI'O COCTaBa MOYB ¢ OCOOCHHOCTSIMU Mo4YBOOOpa3oBanusi. CopeprkaHue U COeTMHEHMS
B [TOYBAX KPEMHUS, ATFOMUHUSA, Keje3a, Kaausi, HaTpusl, a3ota, hocdopa u zp.

Oprannyeckoe BemecTBo MouBbl. Crnenuduueckue U Hecrnenupuueckue OpraHuyecKue
BenlecTBa nouB. [louBeHHBINH Tymyc. PasnoxeHue pacTUTENbHBIX OCTAaTKOB: MUHEpATU3aLus,
rymudukanus. BiusHue ycnoBuil mouBooOpa3oBaHUs Ha XapakTep U CKOPOCTb I'yMHU(UKAIUH.
['eorpaduyeckre 3akKOHOMEPHOCTH TyMycooOpa3oBaHus. ['pynmoBod u (GpakIMOHHBINH COCTaB
rymyca. CBONMCTBAa I'yMyCOBBIX KHCJIOT. OpraHHO-MHUHEPAJIbHBIE COEIMHEHNS B MTOYBAX. 3aNachl
rymyca B mouBax. [IpeBpaiieHue a3oTcoiepalllix OpPraHUYECKUX BEIIeCTB B IOYBAX:
HUTPUPUKALMS, aMMOHU(DUKALHS, ICHUTPUDUKAIUS.

Boma u mousenHbIil pactBop. Mcrounukm Boabl B mouBax. Kareropum u cBolcTBa
MIOYBEHHON BOJBlL. JlOCTYIHOCTH IOYBEHHOM BOJbBI pacTeHUsAM. [[BHXeHHE BOJbBI B IIOUBE.
Bnaxsnocts mouB u e¢ Buapl. CocTaB mo4YBeHHOro pacTtBopa. KoHIeHTpalus MOYBEHHOTO
pacTBOpa U OCMOTHYECKOE JaBJICHHE. DKOJOTMYECKOE 3HAUEHUE IOYBEHHON BOJBI U IOYBEHHOTO
pactBopa. TUIbl BOAHOTO PEeKUMA.

ITouBennsbIil Bo3ayx. Colep:kaHue BO3QyXa B IIOYBAX U €ro cocraB. Bo3ayxoeMKocTh U
BO3/IyXOIPOHUIIAEMOCTh. 3HAaY€HHE MOYBEHHOTO BO3ayxa. ['a3000MeH MOYBBI ¢ aTMocdepoi,
«JIbIXaHUE» MTOYBBHI.

[lornoturenbHas COCOOHOCTH MOYB. BHBI MOIIOTUTENBHON COCOOHOCTH MOYB U MX
npupona. IlouBeHHblE KOIOWIBI, HMX TPOUCXOXKICHHE, COCTaB W cBoHcTBa. OOMeHHOE



TOTIIOIEHHE KATHOHOB. EMKOCTh nmoronienus. HachlmeHHOCTh M0YB ocHOBaHUsAME. OOMEHHOE
HOIJIOIEHNE aHUOHOB. DKOJIOTMYECKOEe 3HAU€HHE MOIIOTUTENbHOM CIIOCOOHOCTH IOYB.

KucnotHOCTh M mIENOYHOCTh MOYB. KHCIOTHOCTH TIOYB, €¢ MpPUPOJa W OCOOCHHOCTH.
AKTUBHas U NOTeHUHMaNbHas (0OMeHHas, THIPOJIUTHYECKasl) KUCIOTHOCTh nouB. lllexoynocts
[O0YB. DKOJIOTMYECKOE 3HAYEHHE PEAKIIMM IIOYBbI M METO/Ibl €€ PETYJIUPOBAHUS: U3BECTKOBAHUE,
TUIICOBaHUE TI0YB.

OKHCINTENBHO-BOCCTAHOBUTEIbHBIE ~ IPOLECCHl B IOYBaXx. OxucnuTenbHo-
BOCCTAHOBUTEJIbHBIA MOTEHIMAN Mo4B, ero cBsa3p ¢ pH. PerymupoBanue oxuciuTenbHo-
BOCCTAaHOBUTEJIbHBIX IIPOLIECCOB B MIOYBAX.

TemnoBele cBoiicTBa oYB. Poub Teruia B MOYBE U €ro UCTOYHUKH. TeIuIonoraoTUTeabHast
CHOCOOHOCTH, TEIUNIOEMKOCTh U TETIONPOBOAHOCTh. TerioBoii 6anaHc MmoyB.

dusnko-MexaHnueckue cBoicTBa 1ouB. (CHKMMaeMOCTb, CBSI3HOCTb, TBEPIOCTh H
IUTACTUYHOCTh, BSI3KOCTh, JHUNKOCTh. HaOyxanme wu ycagka. PerymmpoBanue Qusmxo-
MEXaHUYECKUX CBOMCTB MOYB.

[Inopoponue mnouB. IloHaTrne nouBeHHOro miuoxopoaus. Kareropuum MOYBEHHOIO
IUI0/10po/insl (€CTECTBEHHOE, HCKYCCTBEHHOE, MOTEHIMaIbHOE, 3()P()EKTUBHOE, OTHOCUTENIBHOE,
SKOHOMHUYECKOE). DAKTOPBI, IUMUTHPYIOLIME TOYBEHHOE IJI0JJOPOJINE, UX PETYIUPOBAHUE.

Tema 3. BriBeTpuBaHue 1 MouBo0Opa3oBaHUE

@®akTopbl MOYBOOOPA30BAHMS U TPUPOIHAS 30HATBHOCTH 1MouB. Yuenue B.B.Jlokydaea
0 (akropax HO4YBOOOpa30BaHUS, €ro JalbHEHIlee pa3BUTHE B TpyJaX €ro IHocjeloBaTeleH.
Knumat kax ¢axtop nousooOpazoBaHusi. TUbl KIMMAaTOB HA IulaHeTe. OpraHu3Mbl Kak (pakTop
oYyBOOOpa3oBaHUsA, HX posib B oOpa3oBaHuu MouyB. Posib MOYBOOOpPA3yIOMIMX MOPOAB
¢dopmupoBanuu mous. [louBooOpa3oBaHue Ha IJIOTHBIX, PBIXJIBIX Topoaax. Penped kak pakrop
oyBooOpa3oBaHus. Posb IpyHTOBBIX BOJ| B MOYBOOOpa3oBaHUU. JleATENbHOCTh YEIOBEKa Kak
dakTop TOYBOOOpa3oBaHUS.  30HATBHOCTH  (AKTOPOB  MOUBOOOpa3zoBanmsa.  [loHsTue
TOPU30HTAJIBHON 30HAJIBHOCTH U BEPTUKAIBHOM MOSICHOCTH MOYB.

Ponp OGuonornueckoro KpyroBopora BEIIECTB B MouBooOpa3zoBaHuu. IloHdarue o manom
OMOJIOTHYECKOM KpPYroBOPOTE BeELIeCTB. bBHOJOrMuYeckuil KpyroBOopoT B pas3HbIX THMAX
HKOCHCTEM: XBOWHBIA JieC, IIMPOKOJUCTBEHHBIH JI€C, JIyroBas CTE€lb, IYCThIHHAs CTEIlb,
KYJIBTYpHOE TOJIE.

Ponp reonormueckoro kpyroBopora BemiecTB. [loHATHE O OONBIIOM T'e0JIOrHYECKOM
KpPYroBOpOT€ BEIECTB. BbiBeTpuBaHMe MOpoA W MHHEpaioB. CTaJuiiHOCTh BBIBETPHBAHMUS.
@opMHpOBaHUE KOpPHI BBIBETPUBAHUA. | €OXMMHYECKHE PSAbBl MHUTPAUUd  XUMHYECKHX
3JIEMEHTOB. PoJIb reosIornyeckoro KpyroBopoTa BeIecTB B Ipolieccax MoYBOOOpa30BaHMUS.

[TouBooOpa3zoBarenpHbIi Tporecc. OOmas cxema MOYBOOOPA30BATEIHLHOTO MpoOIlEcca.
BeiBeTprBanue u nousooOpazoBanue. BepTukanabHas U TOpU30HTaIbHAS MUTPALMS BEIIECTB IpU
nouBooOpazoBanuu. dopMupoBaHre MOYBEHHOTO MPOPWIS U €ro I'eHETHYECKHX TOPHU30HTOB.
[TonsiTHE O THUIIAX TOYBOOOPA30BAHUSI.

Tewma 4. [Ipuntumne! KIaccuUKAIUU U CUCTEMATHKH 1MOYB. OCHOBHBIC THITHI TTOYB

[Mpunnunsl  cuctematuku 1nouB. Ilonatme o cucremaruke mous. Cucrema
TAaKCOHOMHYECKUX €IUHMIL. THWM, TOATHI, pPOJ, BHI, TOABHI, PA3HOBUIHOCTH, pPa3ps.
JlnarHocTryecKue Mpu3HaKH MOYB.

Cnabopa3BuThle MajJOMOIIHbIE MOYBHL. [IposiBIeHHnEe EpPBUYHOrO MOYBOOOPA30BaHUS Ha
36MHOM TMOBEPXHOCTH. POJIb MHUKpPOOPraHM3MOB M HH3IIUX PACTEHUH B MOYBOOOPA30OBAHUM.
OcoOeHHocTH  TOYBOOOpa30BaHMsI Ha  Pa3IMYHBIX  [OYBOOOPA3ylOIIMX MOpoOJax, HX
HIPOAYKTUBHOCTh U 0COOCHHOCTH MCIOIb30BAHUS.

HepHoBbie mouBbl. [IposiBneHune pepHOBOro mporecca B TouBax. JlepHoBo-jecHoe
noyBooOpa3oBaHue. /lepHOBbIE MOUBBI HA MIIOTHBIX M PHIXJIBIX MTOPOJIAX.

I'unpomopdusie mouBbl. ['mapomopdHoe mnouBooOpazoBanue. OOmMe cBoWcTBa
rUIpOMOpHBIX TOYB. ['pyHTOBOE, MOBEPXHOCTHOE M BHYTPUIIOYBEHHOE NEpeyBIaKHEHHE.
Orneenue noys.



AnmoBuanbable  TIOYBBL. OCOOCHHOCTH TIOWMEHHOTO TIOYBOOOpa3oBaHMs. THIBI H
NOATUIBl AJUTIOBHAIBHBIX II0YB, WX pacCHpOCTPAaHEHHE, JUATHOCTHKA, TE€HE3UC, CBOWCTBA,
O0COOEHHOCTH CEJIbCKOXO03SIICTBEHHOT'O UCIIOIb30BaHUS.

JlyroBbie ouBbl. OCOOEHHOCTH JI€PHOBOIO MOYBOOOPA30BaHUS B YCIOBHSIX IPYHTOBOIO
yBIaXHEHUs1. PacnpocTpaHeHue JIyroBbIX II0YB, WX JIMATHOCTHKA, TEHE3UC, CBOWCTBA,
0COOEHHOCTH MCIOIb30BaHMUS.

Bonotueie mouBwl. [lpoucxoxaeHue OONOT M WX THUIBL. BepxoBble, NEPEXOJHBIC,
HU3UHHBIE Oosiota. TopdoobOpazoBanue U TOp(OHAKOIUIEHHE B Pa3HBIX THIIAX OOJIOT,
O0COOCHHOCTH MUHEPATBLHOTO MUTAHUS, OMOJIOTUIECKOT0 KPYTOBOPOTa BEIIECTB, FT€OXUMUYICCKUE
0CcO0O0eHHOCTH 00J10T. TUIBI ¥ TOATUIIBI OOJIOTHBIX MOYB, UX PACHPOCTPAHEHHUE U UCIIOJIb30BAHUE.

Kpuorennsie mouBbl. OCOOCHHOCTH MOYBOOOpPA30BaHUS B YCIOBUSX MHOTOJICTHEH W
JUTUTETILHONW MEP3JI0ThL. DKOJIOTHYECKHE OCOOCHHOCTH KPUOTEHHBIX MOYB.

ApKTHYECKHE TIOYBBI, UX PACIPOCTPAHCHHE, CHUCTEMATHKA, OCOOCHHOCTH TEHE3HCa,
CBOMCTBA.

TyHapoBBIC TIIEEBEBIC ITOYB, UX PACIPOCTPAHEHUE, CUCTEMATHKA, OCOOCHHOCTH TeHE3HCAa,
CBOMCTBA, UCIIOJIB30BAHUE U OXPaHa.

Mep3noTHO-Ta&)KHBIE TIOYBBI, WX PACIPOCTPAHCHHE, CHUCTEMAaTHKA, OCOOCHHOCTH
reHe3HCa, CBOMCTBA, UCIIOIb30BAHUE.

Kucnple cuammmtHble TOYBBL. ONMIOBHAIBHBIA MPOLIECC HA CHALUIATHOM KOpe
BBIBETPUBAHUS B XOJOJHBIX U YMEPEHHBIX TYMUAHBIX o0nacTax. Juddepenunanus mouBeHHOTO
npodus.

[Tom3onucTeie mOYBBI (MOA30JIBI), WX PACHPOCTPAHEHHE, CHUCTEMAaTHKa, CBOWCTBA,
UCIIOJIb30BaHUE MOYB.

Bypole necHbie mouBsl (0ypo3eMbl), UX paclpOCTpaHEHHUE, CUCTEMATHKa, OCOOEHHOCTH
reHe3uca, CBOMCTBA, UCIIOJIb30BaHUE.

Cepble necHbIe TMOYBBI, MX PACHpPOCTPAHEHHUE, CHUCTEMAaTHKa, OCOOCHHOCTH TEHE3HcCa,
CBOMCTBA, HCIIOJIb30BaHUE.

HelitpanbHble CMEKTUT-CHATNIUTHBIE U30T'YMYCHBIE TIOYBBI

UepHO3EMBI. Pacnpocrpanenue, CHUCTEMATHKa, JINarHOCTHKA, CBOIICTBA,
MPOBUHIIMATBHBIE OCOOCHHOCTH, TPOUCXOKICHUE YEPHO3EMOB.

KamrranoBsie mouBsl. PacnipocTpanenue, cucteMaTuka, TMarHoCTHKa, TEHE3HC, CBOWMCTBA,
0COOCHHOCTH MCTIOJIb30BaAHMUS.

3aconeHHble TIOYBbI M cojonau. IIpoucxoxnaeHue cosieli B MmoyBax. 3acojIEHUE IOYB:
€CTECTBEHHOE, BTOPUYHOE, UPPUTAITMOHHOE. | €OXMMUYECKHUE TUTIBI COJIEHAKOILJICHHUS B IOYBAX.

ConoHuaku, 3acOJICHHBbIE TIOYBBI, HX pacmpocTpaHeHWe. THUIBI COJOHYAKOB, UX
pacmpocTpaHeHHe, TEeHEe3UC, [TUArHOCTHKA, CBOWCTBA, OCOOEHHOCTH MEIHOpalud |
MCIIOJIb30BaHUS.

ConoHIbl, WX pacnpoCTpaHEHUE, CUCTEMATUKA, JIMAarHOCTHKA, T€HE3MC, CBOWCTBA,
MEJHOpAalNsl, UCIIOJb30BaHUE.

Comonu. T'ene3uc conozgei, crpoeHue mpopuis, CBOWCTBA, Kiaccupukanus,
CENBbCKOXO035MCTBEHHOE UCITOJIB30BAHUE COJIOACH.

Tema 5. depcuannuTHble U peppauTUTHBIE TOYBBI

depcuanIuTHBIC TOYBBI:

KopuuneBble 1OuYBBI, UX pACIPOCTPAHEHHE, CHCTEMAaTHKa, JUArHOCTHKA, TE€HE3UC,
CBOICTBA, HCIIOJIb30BaHUE.

KpacHo-Oypsie caBaHHBIE TMOYBBI, WX PACHPOCTPAHEHHE, CHUCTEMAaTHKa, JUArHOCTHKA,
TeHe3HUC, CBOMCTBA, UCIIOIb30BaHHE.

KenTo3eéMbl, UX pacHpoCTpaHEHHE, CUCTEMATHKa, JMArHOCTHKA, TE€HE3HC, CBOICTBA,
HCIIOJIb30BaHUE.

deppauIUTHBIE ITOYBBI:

KpacHo3zeémbl, UX pacnpocTpaHeHUe, CUCTeMaThKa, NUArHOCTHKA, T€HE3HC, CBOMCTBA,
UCII0JIb30BaHUE.



OeppauTable HeAu(GEPEHIIMPOBAHHBIE TIOYBBI, UX PACIpPOCTPAHEHUE, CHCTEMATHKA,
JIMarHOCTHKA, T€HE3UC, CBOMCTBA, UCIOJIb30BaHUE.

Oeppamutable (UG (HEpeHIMPOBAHHBIE IMOYBBI, WX PACIPOCTPAHCHHE, CHUCTEMATHKA,
JIMarHOCTHKA, TEHE3UC, CBOICTBA, UCII0JIb30BaHUE.

KaonuuuroBble 1TOUYBBI, UX pacHpoOCTpaHEHUE, CUCTEMAaTHKa, JAUArHOCTHUKa, T'€HE3UC,
CBOMCTBA, UCITOJIb30BaHUE.

Tema 6. ['opHBIE TOUBBI

OO6mue oco0eHHOCTH TMOYBOOOpa30BaHMA Ha TOPHBIX CKIOHaX. BeprukanbHas
30HAJIBHOCTH B TOpax. OCOOCHHOCTH CTPOCHWSI, COCTaBa U CBOWCTB rOPHBIX MOYB. OcoOEHHOCTH
MCII0JIb30BaHUsI TOPHBIX ITOYB.

Tema 7. ITo4BBI TEPPUTOPHI C U3OBITOYHBIM YBJIAXXHEHUEM M HEIOCTATKOM BIIaTU

[ToBepXHOCTHO-TIEPEYBIAKHCHHBIE TOYBBI. 3acToitHoe u MOJTy3aCTOMHOE
nepeyBiakHeHue mnouB. [loBepxHocTHO-rieeBble MOuYBHL. llceBporieeBbie MOYBHL. JlyroBbie
Moa0€El.

bosioTHbIe MOUBBI. BOAHBIN, BO3AYIIHBINA, OKUCIUTEIbHO-BOCCTAHOBUTEIBbHBIN, TEMIOBOMN
peXkuM OOJOT pa3HBIX TUMOB. 3abonaumBanue. Vcmonb3oBaHue M Menauopanus OOJOTHBIX U
3a00JI0YEHHBIX [TOYB.

[TonOypsel, UX pacrnpocTpaHeHHE, CHCTEMaTHKa, OCOOEHHOCTH TEHEe3HCa, JAUAarHOCTHKA,
CBOMCTBA, HCIIOJIb30BaHUEC.

BonotHo-momzonucteie mouBbl. KX pacmpocTpaHeHue, CHCTeMaTuKa, OCOOCHHOCTH
reHe3nca, TMarHoCTUKa, CBOMCTBA, UCIIOJIb30BaHUE.

JIyroBo-uepHO3E€MHBIE U YEPHO3EMOBHUAHBIE TIOUBBI, X PACIPOCTPAHEHUE, CUCTEMATHKA,
JIMAarHOCTHKA, TEHE3UC, CBOMCTBA, 0COOCHHOCTH UCIIOJIb30BAHMUS.

CononueBateie 1o4Bbl. [IpoucxoxzaeHue menoyHocTd B nouyBax. Coma B MOYBax.
CornoH1EeBaThI€ MOYBHI.

Takeipel. WX pacmpocTpaHeHue, CUCTEMaTHKa, JUArHOCTUKA, TEHE3UC, CBOWCTBA,
MEJTUOpaInsl, UCTIOJIb30BaHHE.

Cepo-KOpHUUYHEBBIE TIOUBBI, UX PAaCHpPOCTPAHEHUE, CUCTEMATHKA, JUArHOCTHUKA, T€HE3MHC,
CBOMCTBA, 0COOEHHOCTHU MCIOJIb30BAHUSI.

Cepo-Oypble TyCTHIHHBIE TOYBBI, WX PACHPOCTpaHEHHUE, CHUCTEMaTHKa, JUAarHOCTUKA,
TE€HE3HC, CBOWCTBA, OCOOCHHOCTHU HCIIOIH30BaAHUS.

[lycTpiHHBIE TPUMHUTHUBHBIE TIOYBBI W IYCTBIHHBIE KOpPBI, HX paclpoCTpaHEHUE,
CHUCTEeMaTHKa, JUarHoCTHKa, TeHEe3UC, CBOMCTBA, UCTIOJIb30BaHKe. THUIIbI MyCThiHb. COBpEMEHHOE
OITYCTBIHMBAHHUE: €r0 MpeaynpexIeHne U 00pb0a ¢ HUM.

Tewma 8. [loliMeHHBIE TTOYBHI.

Oco0enHocTH TOYBOOOPA30BaHMS B MOMMEHHBIX MouBax. CBOMCTBA MOMMEHHBIX TTOYB U
ux Kkiaccugukanus. OcoOeHHOCTH UCIOJB30BaHUS TOMMEHHBIX TIOYB.

Tema 9. Oxpana mouB. BnusHue aHTpomoreHHOro (akTopa Ha COXpaHEHHE TOYB U
AKOJIOTHYECKUE MPOOJIEMBI B TTIOUBOBEICHUH.

OOme TOHATHS, COCTOSIHHE BOMpPOCca M TMPOOIEMBI COXpPAaHEHUS U YIYUIICHUS
OKPYKaIOIIEeH Cpelbl. DKOJIOTHYecKue mpobiemMbl B mouBoBeaeHuu. COop, obOpaboTka u
CUCTEeMAaTH3aIHs TOYBEHHBIX 00pa3lloB U aHAM3 Pe3yIbTAaTOB TA0OPATOPHBIX HCCIEIOBAHUM.

b1.0. 14 CoBpemenHble HH(pOPMAIHOHHBbIE TEXHOJIOTUH

JucuumnnuHa o0s3aTenbHast sl U3y4eHUsI.
CemecTp 2, 3aver.
SI3BIK peanuzanuu — pyCcCKuu.
OO0mmas TpyI0eMKOCTh TUCIUTUTHHBI COCTABIISET 2 3.€., 72 9acOoB, U3 KOTOPBIX:
— JIEKIuH: 28 4.;
— CEMHHapCKHe 3aHsaTus: 6 4.
— nmabopatopusie padoTsl: 30 4.
B TOM YHCJIE TTpakTHueckas noaroroska: 30 4.



TemaTnuyeckuii njian:

Tema 1. KongupoBanue u cxatue ayauo-, BUJ€0- U rpaQuuecKux JaHHBIX

Amnanoro-iuppoBoe u  nudpo-aHaimoroBoe mpeoOpasoBanus. KBaHTOBaHWE W
muckperusanus. Teopema KorenpHukoBa. VIMIynbCHO-KOZOBas U IPYrHMe€ BHIBI MOAYJISLIMH.
HckaxeHuss curHanma U MeTonasl O0oprObl ¢ HuMH. [lepemexenue. Hcropus U yCTpOHCTBO
3BYKOBOI'O KOMITAKT-IUCKA KaK HOCUTENS HUPOBBIX JaHHbIX. Popmatsl (ailyioB Ui XpaHEHUs
aylMojaHHbIX M uxX cpaBHeHue. IIporokonm wm ycrpoiictBa MIDI. Ilonstue xoxmeka u
MenuakoHTelHepa. CxkaThe MJaHHBIX 0e3 MOoTepp M €ro MaTeMaTHdeckoe OOOCHOBaHME.
[IpakTHyeckue alropuTMbl CKaTHS JAHHBIX 0Oe3 moTeph: ycnoBue Pano, kox Xaddmana,
KOJIMpOBaHUE JUIMH cepuid, ainroputm LZW. Cxatue naHHbIX ¢ notepsiMu. JluckpeTHoe
npeoOpazoBanne dypbe M €ro NpuMEHEHWE Uil aHajlu3a M CXKaTUsl aHAJIOTOBBIX JIaHHBIX.
Anroputm MP3 u npunnunel ero pabotel. butpeit. IlpenuktuBHOEe c)xatue. Cxatue
U300paKEeHU M €ro METOABI: CHUKEHHE TIIyOWHBI IBETHOCTH, METOJ TJaBHBIX KOMIIOHEHT,
dpakTanbHOE cxKaTHe, BelBIeT-npeoOpazoBanue. Anroput™ cxkatus JPEG. Ilpuniuner paboTsl
TeneBuJeHns " KoaupoBaHus BuaeocurHama. Popmar YUV. [Ilonsatue pasBEpPTKH.
Jeuntepneiicunar. KomneHncanus ABMKEHUS U IPYTUE METOABI CKaTUS BUJEOJaHHBIX.

Tema 2. Kpunrorpadus, 3ammra uHbOpMAIMM W HMX MNPAKTUYECKOE NPUMEHEHHUE
[Tonsatus mmdpa u koaupoBanus. Mcropuueckue mudpsl: NOACTaHOBKH, IepecTaHOBKH. B3iom
npocteix mudpos. 3akon Lunda, nonstue nHGOPMAITMOHHON SHTPOIUU U UX MPUMEHEHHUE TIPU
KpunroaHaiause. TepMHHBI, TOHATHA U MNpoOJEeMBbl COBPEMEHHOH Kpunrorpapuu Hu
kpuntoaHanusza. Ilonstus wuneHtudukanuy, ayreHTUPUKAUMUM U aBTopu3auuu. IlloHsTue
X3LIMPOBAHUSA, MAaTEMaTUYECKHE OCHOBBI U 0COOEHHOCTH X3I-(yHKUUNA. KOHTposibHBIE CYyMMBI
U JIpyrue ajaropuTMbl X3IupoBaHus. HazHaueHne n npakTUuecKoe NMPUMEHEHHE X3IIUPOBAHUS.
[Tonsatue HesznambiBaemoro mudpa. udp BepHama u ero mnpakTHueckue peaau3alMH.
[ToHsiTHE KPUNITOCTOMKOCTH U OLIEHKA Pa3IM4YHbIX KpunrocucreM. CHMMeETpUUHOE U (POBAHHUE.
bnounsie u notounsie mpudTel. McToprueckue u coBpeMeHHble anroput™Msel. [Ipotokon Juddu
— Xemnmana. AccuMMeTpuuHOE MU(GPOBAaHUE, €r0 Ha3HAYCHHUE, TPEUMYIIECTBA U HEAOCTATKH.
Anroput™mbl mUGPOBaHUS C OTKPBITBIM KiIto4oM. KpumnroaHamus M €ro OCHOBHBIE METO/IBI.
['eHeTnyeckuil Ko Kak NpUMEp NPUMEHEHHs KpunToaHaiusa B Ouosnoruu. Ilpaktuueckoe
npuMeHeHue Kpunrorpadpuu. 3amurta wuHpopmauuu B ceth HWHTepHer. IIpoTokoiisl
mmdpoBanHol mnepemaun  ganHbix: HTTPS, SSH, VPN. JlykoBuunas u uecHouHas
mapuipytuzaius. Cetu TOR u I2P, u ux yrposa juist 6e30macHOCTH. DIIEKTpOHHBIE IIUPPOBBIE
HNOJANMUCH U UX NpuMeHeHue. KpunrtoBamioTel (Ha mpumepe cuctembl Bitcoin), mpaBoBble U
HKOHOMHMUECKHUE acHeKThl MX (pyHKIHOHUpoBaHus. CreraHorpadus. HezakoHHOe ncnosabp3oBaHne
MPOAYKIMH, 3aIUIIEHHON aBTOPCKUMU TPaBaAMHU.

Paznen 2. 'eonHpopMaliioHHbIE CHCTEMBI

[lonstue o reoundopmannoHHbIXx cucreMax. O630p Bo3moxkHocte ['MC. OcHoBHBIE
tepmuHbl U noHsATHS [UC. Yposuu T'UC. Ilpenmernsie obnactu ['MC. Ilpumenenne I'MC B
obiTy. Ilpumenenne I'MC B Ouonoruu u skonoruu. Ilpumenenne I'MC B mouBoBeneHuu.
ITpumeper  ucnonwp3oBanuss [I'MC: cozmaHue  kapThl  3aTOINIEHWHM,  MOJEIMPOBAaHUE
pacnpocTpaHeHHs BUAOB, KapThl pacripocTpaHeHus noxapoB. ®opma 3eminn u e€ npuOIMKEeHUS:
sunconti, reoua. Cucremsl koopauHar. I'eorpapuueckas CK. Jlatym. ITnockas CK. [lonsrue
npoekuuu. THIBl HMCKaXEHUHM MpH NPOEHUPOBAHUU. THIBI TNPOEKUHN: PaBHOYIOJIBHBIE,
paBHOBENUKHE (PABHOIUIOLIAJHBIE), PABHOIIPOMEKYTOUHBIE, IPOU3BOJIbHBIE. BUIbI MpoeKunii:
HWIMHJpUYECKas, TMCEeBIOUMIMHAPUYEcKas, KOHMYECKas, a3uMyTallbHas, crepeorpaduyeckas.
[Ipoekuuu I'aycca — Kprorepa m UTM, ux cpaBHenue. KunomerpoBas cerka. Hcropus
TUCTAHIIMOHHOTO  30HAWpOBaHWS  3emiu. Alpodorochémka. CrHyTHHUKOBass  ChEMKA.
Xapakrepuctuku J[33: 1o TUIy 30HAMPOBAHUS, IO IUPHUHE, MO paspemeHnto. KocMocHUMKN:
NOKPBITHE, MPOCTPAHCTBEHHOE  pa3pelleHHe, BPEMEHHOE pa3pelieHHe, CHeKTpalbHOE
paspemienne. CriekTpajibHble KaHajdbl M OOJACTH WX NpUMEHEeHHs. YpoBHU oOpabotku [133.
Optotpanchopmarnusa. demmdposka J133. Uuaaexkc NDVI u ero nmpumenenwue. [lemmudpoBka
NOYB: OTOOpaK€HHE XapaKTEPUCTUK IIOYBBI, TUNA TOYBBI, 3PO3HMH, BIAKHOCTH, MPAKTUKU



00paboTku mouBbl. CIyTHUKOBas HaBUTalMs U NMPUHUUIBI €€ paboTbl. CHCTeMbl HaBUTALUU
GPS u I'JIOHACC, ux oco6enHocTi. OOBEKTHI M CIIOCOOBI XpaHeHUs U onrcanus nanubix ['UC.
PactpoBbie 00BEKTHI: TpU, pacTp. BekTopHble 00BEKTHI: TOUKA, NOIMINHUSA, TOIUroH. [IpaBuna
tonosioru. O0bEMHBIE 00beKThI. TIN. CuMBOJIBI M oanucu. PopMatsl GaitioB sl XpaHEHUS
U mepenadn reogaHbiX. [Iporpammuoe obecneuenue ans pabotel ¢ ['MC. Kommiekcer ESRI
ArcGIS, GRASS, QGIS, Maplnfo Professional u cpaBHeHrne ux Bo3MoxkHOCTeH. [Ipunoxenue
MaxEnt. Anmaparasie TpeOoBanus 1is npaktudeckoit padotsl ¢ I'C. UcToYHMKY T€01aHHBIX.
Konneknun cnyrHukoBbiX cHUMKOB Landsat, Aster, MODIS. HaGopsl BEKTOpPHBIX JaHHBIX
VMap wu OpenStreetMap. Tematuueckue bJl: WorldClim, SRTM, GBIF. Egunsrii
roCyJapCTBEHHBIN peecTp NOUBEHHBIX pecypcoB Poccun.

Paznen 3. OcuoBel Web-pa3paboTku

A3pik pazmerku BeOcTpanuly HTML. [Tonarue Tara u atpudyra; ux 3HadeHus. EquHuib
u3mepenuss B HTML u CSS. Crpykrypa nokymenta HTML. IlpaBuiia BIOXEHHOCTH TArOB U
TunuyHble omuOKu. Bamunanus nokymentoB. Ocobennoctu Bepcun HTML 5.0. [Tpunoxxenus
Uit penaktupoBaHus JokyMeHToB HTML. Tumbsl T3roB. BO3MOXHOCTH H  CIOCOOBI
dopmatupoBanus Tekcta. biaoku u maparpadsl. Ccbuiku. SIkops. BcTaBka u BhIpaBHUBaHUE
nzo0paxkenmit. Crmcku. Tabmumpl. @Ppeitmbl. OCOOSHHOCTH COBPEMEHHOTO BeOm3aiiHa.
bnounas Bépctka. Mogens DOM. [lonsitue kackaaubix Tabmun cruneit CSS. IIpeumyinectsa
ctiwieid. CriocoObl fo0aBieHMs] CTWiIed Ha crpaHully. ba3oBelii cuHtakcuc CSS. 3HaueHus
CTHJIEBBIX CBOMCTB. CesekTopsl TeroB u atpudyToB. Knaccsl. Unentudukaropsl. KonTekcTHbIE,
COCEHHUE, JIOYEPHUE  CEJNEKTOpbl.  YHHBEpcalnbHbld  cenekTop.  llceBmokiaccel
nceBodnieMenTsl. ['pynnupoBanue. Hacnenosanue. Kackaguposanue. Banmupanua CSS. Tumnst
HOCHUTEJIEH.

Paznen 4. 3D-monenupoBanue u CAIIP

Tema 1. 3D-monenupoBaHue

OcHoBHble TOHATUS TpéxMmepHOW rpaduku. Ilonstue mema. Touku, péOpa, rpaHwy,
MOJIMTOHBI, TIOBepXHOCTH. CrnocoObl 3amanust cdepbl. 3agaHue TIAJKUX TOBEPXHOCTEH.
IToBepxnocts besbe. IloBepxHoctn mnoxapasnaencHuss. T-crutaiid. IloHdatne peHnuepuHra.
TexcrypupoBanue. UV npeoOpa3zoBanue u KapThl TEKCTYp. PenbedHoe TekcTypupoBanue (bump
mapping). Hopmanu u kaptsl Hopmaieil. 3anekanue (baking). Beicoko- 1 HU3KONOJIUTOHATIbHbIE
Mozaenu. Moaenu ocBemienus: miockas, ['ypo, @onra. CoctaB Mojaenu ocBemieHust mo OoHry:
(oHOBas U paccesiHHAasi COCTABIISAIOIINE U IUIsHIEBbIe OnMkH. TpaccupoBka iydei (ray tracing).
TpaccupoBka myteit (path tracing). CommnupoBanue. [lpaktudeckue moHaTtust u metonsl 3D
moaenupoBanus. Mcrounuku ocsemenus. Kamepa. ['pynnupoBka. Moaudukartopsl. Bynesb
onepanuu. CuctemMsbl YacTHIl M X B3auMojieiicTBUe. CBsa3bIBaHNE 00BEKTOB. Apmarypa. Pusnka
0o0bekToB. IloHATHE O mIeiepax M WX TUIBL BEPIIMHHBIE, T€OMETPUYECKHE, MUKCEIbHBIE.
Unbiased rendering. BrruucnurenbHas ClOXKHOCTh peHaepuHra. Pennep-gepma. Ipunoxenus
uis paboTel ¢ TpéxmepHoil rpadukoit: Autodesk 3ds Max, Maya, Bryce, Blender, Google
SketchUp u cpaBHenue ux Bo3moxHocTed. 3D anumanusg. CriocoObl TOCTPOEHUsT TPEXMEPHBIX
Mojenell peanbHbIX 00BEKTOB. 3D-ckanepbl. 3D-medaTth ©  mOpuUHOMIBL €€  pabOTHI.
IlepcnexTuBHBIE HanpaBieHus 3D-neyaTu.

Tewma 2. TpéxmepHoe monenupoBanue B CAIIP

[Tonsitue o CAIIP u obnacTh ux npuMeHeHus. [punoxeHus 11t co3ganus TPEXMEPHBIX
moneneit u ueprexeil: Autodesk AutoCAD um ASCON KOMIIAC wu cpaBHeHHE HX
Bo3MOXKkHOCTeH. OcoOeHHocTH co3manusi TpéxmepHbix Mozeneir B CAIIP. OcHoBHble U
JIOTIOJTHUTEIIBHBIE TUIOCKOCTH. ODCKu3bl. Tumbl nunHuil. ['eomerpuyeckue oOBEKTHI. IIpuBs3KH.
[Tapamerpu3anuss U OrpaHUYMTENW. 3ajnaHue pasMmepoB. Mcmosnb3oBanue  Gopmyil.
I'eomeTpuueckue omnepanuu M IOCTPOEHUS: BBIIABIMBAHME, BBIPE3aHHUE, CO3[JaHUE CTEHOK.
Cozmanne Qacok u ckpyriieHuil. JluHelHble, KOHIICHTPUYECKHE M 3€pKAJbHBIC MACCHUBBHI.
[Toctpoenne no cnupanu. bubianorexn onepauunii. bubnuorekn marepuanon. Pacuérsl mMaccsl,
neHtpa macc geranu. I[loctpoenue deprexxka mo TpéxmepHor wmoxaenu. Co3maHue BHUIOB.
Co3nanue cedeHuil u paspe3oB. [locTpoeHne OCEBBIX W BCIOMOTATENBHBIX JUHUH. CrocoObI



YKa3aHUs JUHEMHBIX, pajdajbHbIX M JUAMETPAIbHBIX Pa3MEpOB. YKa3aHHE TEXHOJOTMYECKHX
3HAaKOB M mnojnuced. bubinmorekn TEXHUUECKUX CHMBOJIOB M 00o03HaueHMi. JloOaBieHue
HaJIIUCEN.

Paznen 5. Ilpaktudeckoe pMMeHEHHE COBPEMEHHBIX MH(POPMALIMOHHBIX TEXHOJIOTUI

Tema 1. KoMmnbloTepHas maTremMatuka

[lonsatne kommbrOTEpHOM MaremaTHMKU. CUCTEMa KOMIIBIOTEPHOW MAaTE€MAaTHKH Sage.
[TpucBauBanue, cpaBHeHue u apudmerrka. OOBIKHOBEHHBIE M JeCATUYHbIE ApoOu. DyHKIUU.
Tunuunsie ommOku. ba3zoas anrebpa. YmpoiieHue BbIpakeHHd. Pemenune anredpanveckux u
TPUTOHOMETPUUYECKUX ypaBHeHUH. Cucrembl ypaBHeHuil. [loctpoenue rpadukoB (GyHKIHIA.
[Toctpoenue rpadmKoOB KpUBBIX B THOJSIPHBIX KoopauHarax. JluddepeHuupoBanue u
uHTEerpupoBanue. Pemenue quddepeHmanbHbpX ypaBHeHHA. MaTeMaTndeckue MOJIeIu.

Tema 2. BuzyanbHoe MOJIETUPOBAHUE

[TonATHE BU3yaTbHOTO MOACTUPOBAHUS (PU3HMUECKHUX, DIEKTPUIESCKUX U MATEMATHIECKUX
nporeccoB. PaboTa ¢ cuctemoil MoznenupoBanus Xcos B npuioxenun Scilab. [Tanutpa u Tunst
6sokoB. Coenunenue 6510koB. [Tapamerpsr 010K0B. 3amyck U ocTaHOBKa Mojenu. [loctpoenue
Mojenell (U3NYECKUX IPOLIECCOB: «TrapMOHMUYECKUE KOJEOaHUs», «CJIO0XKEHHE KOoJeOaHuiy,
«aMIuTyaHas Moaymsuus». IloctpoeHune mopenell 3ieKTpoLeneil: «M3MepuTeNbHas LEnby,
«TpaHchopMalysl MEPEMEHHOT0 TOKa», «OJHOIOJIYNEPUOIHBIH BBIIPIMUTENb MEPEMEHHOIO
ToKay. [locTpoeHne MaTeMaTHUECKUX MOJENEH: «MOJENIb XUITHUK — KEPTBA», «MOJENb CIIPOC —
HPEIOKEHUEY.

Tewma 3. [IponBuHyTBIE TPUEMBI paOOTHI C OPUCHBIMU ITAKETAMU

[lonatne GyHKIMM B HPUIOKEHUAX OHIIEKTPOHHBIX TaOmuu. Ilpuémel paboTsl €O
CIpaBOYHON cucteMoi. DyHKIMHU: MaTeMaThuyeckue, oOpabOTKU TekcTa, padoThl C JaTaMu.
Ccpuikn Ha siueiiku. Maremartuyeckue BbIYMCICHMS M cpaBHeHHs. [11a0noHBI TOKyMEHTOB.
Cnusinue u crnucku paccbulku. [lonst cnusHus. YcnoBHble 3HAUEHUs MU cOUsHUU. CriocoObl
MO3ULMOHUPOBAHMS TEKCTA Ha JIUCTE.

Tema 4. O6paboTka 1 peJakTUPOBAHUE ayIUO- U BUIE0(aNIoB

OOmme cBeneHus o gopmarax ayauo- ¥ BuaeogaitnoB. Kojgekn n mMenuakoHTEHHEPHI.
OcHoBBl paboThl ¢ KOHCONBbHBIM mNpuioxeHuem ffmpeg. CsoiicTBa Buaeodaiina, ayauo- u
Bueonotokn. OOpe3ka BHIEOpPOJIMKA MO BpeMeHU. V3BrnedyeHue 3BYKOBOH JOPOXKKH U3
Buneodaiina. Breipesanue omHoro kampa. IIpeoOGpa3oBanue BHAEOpOJMKAa B HaO0Op KaapoB.
Co3nanue Buzaeo u3 Habopa wuzoOpaxeHuil. KonBepTupoBaHue Buaeodaiima B Qopmar
anumupoBanHoro u3oOpaxenus GIF. KonseptupoBanue aynnodaiinos. 3axBaT BUIEONOTOKA C
JKpaHa. BpameHue u oTpakeHHE BHUAEOPOJIMKA. VI3MEHEHHME CKOPOCTH BHUIECOPOJIHKA.
Bripesanue NpsIMOYTOJIbHUKA U3 BUJICOPOJTUKA. Ucnons3oBanue reHepaToOpOB
Buaeon3o0paxeHus. IlporpaMMHO creHepupoBaHHOE BUJIEO.

B51.0.15 Be3onacHOCTD KN3HeIeATEeILHOCTH

JucuumnnuHa o0s3aTenbHast sl U3y4eHUsI.

CemecTp 2, 3aver.

SI3BIK peanuzanuu — pyCCKuu.

OO0mmas TpyI0eMKOCTh TUCIUTUTHHBI COCTABISIET 2 3.€., 72 9acOB, U3 KOTOPBIX:

— nexnmd: 20 u.;

— CEMUHApCKue 3aHATus: 16 4.

TemaTn4yecKui IUIAH:

Tema 1. BBenenue B npeAMET JUCHUIUIMHBI: UICTOPHS, ONPEICIICHHE, 11€]1b, 3a/1a4H,

Tema 2. Teoperuueckue OCHOBBI oOecriedeHus: 0e30MacHOCTU: OEe30MaCHOCTh, CHCTEMBI
0€30I1aCHOCTH, OCHOBHBIE  aKCHOMBI  JMCIMILIUHEI, OITACHOCTH (xkmaccudukarms,
KBaHTHU(PUKAIMSA, HISHTUDUKALKA), TMPUHIUNB, METOAl M  CpPeACTBa  OOecreYeHUs
0€30I1aCHOCTH.

Tema 3. Menuko-Ouonornueckue OCHOBBI OOecreueHus: OE30MacCHOCTH: 3/0pOBbE U
KPUTEPUU €ro OIEHKH, PEaTUBHOCTh OpraHu3Ma, HEpBHas CHCTEMa M €€ 3HaYCHHE B



oOecrieyeHUH B3aWMOJICHCTBHS YEJIOBEKA M OKpY’KAloIIeH Cpeibl, aHAIM3aTOphl, aJanTalusd,
CTpecc, 3alUTHO-IIPUCIIOCOOUTENbHBIE CUCTEMBbl OPraHU3Ma YelloBeKa.

Tema 4. Knaccuduxanus ocHOBHBIX ()OpM JESTETHLHOCTH YeNIOBEKa W YCIOBUH Tpyaa:
BUAbl U (GOpMBI TpyJa COBPEMEHHOI'O INPOU3BOACTBA, YCIOBMS Tpyla MX KIacCU(pHUKALMSI U
XapaKTepUCTHKA, pabOTOCIOCOOHOCT W YTOMIICHHE, CIOCOOBI OIEHKH TSKECTH U
HaNpsHKEHHOCTHU TPYJa, IyTH MOBbILEHUs 3()(HEKTUBHOCTH TPYAOBOH JESTEIbHOCTH.

Tema 5. 3ammra OT €CTECTBEHHBIX OMACHOCTEH oOecriedeHneM KOM(OPTHBIX YCIOBHM
KHU3HEIEATEIbHOCTH: apaMeTpbl MUKPOKIMMaTa (onpeaeaeHue, HOpMUPOBAHUE U BIMSHUE Ha
TEIJIOBOE CAMOUYYBCTBHE 4YEJIOBEKAa), XOJOJOBbIE M TEIJIOBbIE TPABMBI M CIOCOOBI OKa3aHHS
IEpBOIl MOMOIIM, OCBEIIEHHE (XapaKTEepPUCTUKH, BHUbl, HOPDMUPOBAHUE U TPEOOBaHUS) U €ro
BIMSIHAE Ha Pa0OTOCIIOCOOHOCTh M 3/I0pPOBbE UEIOBEKA, BEHTWISIIMA (BUIABI U OCHOBHBIC
JIOCTOMHCTBA U HEIOCTATKN).

Tema 6. Dusnyeckwe OMACHOCTH U CIIOCOOBI 3aIUTHI: MEXAHUYECKHE OIAaCHOCTH,
3JIEKTPOTOK, CTaThyeckoe siekTpudyectBo, OMU wu nons, UM, akyctuueckue KoneGaHUs
(BuOpamus, myM, yInbTpa3ByK, HHPPa3BYK).

Tema 7. Xumuueckue OmnacHOCTH: KIacCU(UKALMs, MMyTH MOCTYIJIEHHUS U BHIBEICHUS,
BUJIBI OTPABICHHS U CIIOCOOBI OKa3aHUs TIEPBOI MMOMOIIH, HOPMHPOBAHUE BPEIHBIX XUMHUYECKUX
BEIIIECTB.

Tema 8. buonmornueckue omacHocTH: Kiaccudukanus, 3a0oneBaHus, HHOEKINOHHBIA H
SMUIEMHUOIOTMYECKHH MTPOLECChl, MEPONPUATHS 110 60pbOe ¢ NH(EKIMOHHBIMU 3a00JIEBAaHUSIMH.

Tema 9. CounanbHbIe OTACHOCTH: ONpeeNieHHE, KIacCu(QUKAIUI U XapaKTePUCTUKH.

Tema 10. BozneiicTBue HeraTuBHBIX (PaKTOPOB Ha 3/70pPOBbE YEJIOBEKA M MPUPOAHYIO
cpemy: oTXonbl (Kiaccu(pUKaIys, 3Tanbl oOpalmeHus ), 3arps3Henne armochepsl, THApochepsl,
auTocdepsl, CocoObl 3alUThI, MOCIEACTBUS 3arpsA3HEHUsT OKPYKaIOLIeH cpellbl U BIMSHUE Ha
3710pPOBbE JIFOJICH.

Tema 11. YC MupHOrO M BOEHHOIO BpPEMEHM: KJacCHU(UKalUs, XapaKTePHUCTUKHU,
CpescTBa KOJUIEKTUBHOM M MHIUBUAYAIbHOM 3aIUTHI.

Tema 12. IlpaBoBble U OpraHU3alMOHHBIE OCHOBBI O€30MACHOCTH XH3HEJIEATEIbHOCTH:
Oxpana Tpyna. Oxpana okpyxarorieit cpensl. [IpaBoBas ocHoBa 3amuthl B YC. OOs3aHHOCTH U
OTBETCTBEHHOCTb TEXHUYECKUX PAOOTHUKOB 110 COOIIOACHNUIO 3aKoHOoAaTenbeTBa o b/

B1.0.16 AHaauTnyeckas XuMus

JucuunnuHa o0s3aTenbHast sl U3y4eHUsI.

CemecTp 2, 3a4er.

SI3BIK peanuzanuu — pycCKuu.

OO0mmas TpyI0eMKOCTh JUCIUTUINHBI COCTABIISIET 2 3.€., 72 9acOoB, U3 KOTOPBIX:

— aexmuu: 18 u.;

— JrabopaTtopHbIe paboTh: 20 .

B TOM YHCIIe TIpaKTHYecKas moaroroska: 20 u.

TemaTuueckui nJian:

Tema 1. Benenue

[Ipenmer aHAIMTUYECKOW XWMHH, €€ CTPYKTYpa, LEIU U 3a7ayu. Posib aHamuTHUYEeCKOU
XUMHUH B Pa3BUTHH XUMHUYECKUX, OMOIIOTMYECKUX U JPYTUX €CTECTBEHHBIX HayK. OCHOBHBIE
HMCTOPUYECKHE OTalbl Pa3BUTHUA AHATUTHYCCKONM XUMHH. MeETOAbl aHATUTHYECKOW XWUMUHU.
OcHOBHBIE  dTambl  XUMHYECKOro  aHanm3a. [Ipo6ooTbop u  mpoOOMOArOTOBKA.
[IpencraButenbHOCTHh MPOOHI, cocod ee ordbopa. OT6Op MPOO TOMOTEHHOTO W TETEPOTEHHOTO
cocraBa. CriocoObl MOMYYeHHs] CPEAHEN MPOOBI TBEPABIX, KUIKUX U Ta3000pa3HBIX BEIIECTB.
Meton kBaproBanus. [loaroroBka nmpoOs! k aHanu3zy. OCHOBHBIE CIIOCOOBI IEpeBoa MpoObI B
dbopMy, HEOOXOMUMYIO [UIsl JAHHOTO BHJA AaHAlUu3a: PACTBOPEHHE B PA3IUYHBIX CpEAax;
CIIeKaHue, crjiaBieHue. MizMepeHne aHaIuTHUECKOTO CUTHaa.

Tema 2. XuMnuueckoe paBHOBECHE B TOMOT'€HHOM CUCTEME



3akoH geiictBuss Macc. OCHOBHBIE TOJOXKEHHS TEOPUU  DIIEKTPOIUTHUECKOM
muccounanuu. CunbHble U cialOble 3eKTpoiuThl. KoHCTaHTa ¥ cTeneHb AUCCOLMALUU
AJIEKTpOJIUTA. AKTUBHOCTh. MOHHAsi cmiia pacTBopa. Teopusi CHIBHBIX AJIeKTpoiuToB [lebas-
Xrokkens. TepmonuHamMuyeckass 1 KOHUEHTPALMOHHAsT KOHCTaHTBI paBHOBecUs. PaBHOBecue B
pacTBopax ci1albIX AIEKTPOIUTOB. 3aK0H pazbaBienust OcTBaIba.

Tema 3. Tunbl XUMHUYECKUX peaKLMil

PaBHoBecusi B pacTBOpax KHUCIOT U OCHOBaHUM (TOMOT€HHOE paBHOBecue). Teopuu
KHCJIIOT W oOcHoBaHui (Appenuyca, bpencrena-Jloypu). MonHOe mnpousBeneHHe BOIbI U
BOJIOPOJHBINA MOKa3areiab. PacueT KOHILIEHTpallud BOJIOPOJHBIX MOHOB B PAcTBOpax KHUCIOT U
OCHOBaHUM pa3znuuHoi cuibl. ['maponu3. Pacuer koHcTaHThl rugponusa, pH u crenenu
runponusa h. Bydepusie pactBopel. Cymuocts Oydepnoro neiicrsus. Pacuer pH B Oydepnbix
pactBopax. bydepnas emkocts, ee pacuet. [Ipurorosnenue 6yhepHbIX pacTBOPOB.

PaBHoBecuss B cHCTEMax: «OCaJOK - HACHIIIEHHBIA pacTBOp» (reTepOreHHbIE
paBHOBecust). [IpousBeneHre pacTBOPUMOCTH. Y CIOBUS PaCTBOPEHHUS U 00pa30BaHUS OCAIKOB.
PactBOprMOCTH MaiOpacTBOPUMBIX COCIMHEHMN. BiusiHMEe HAa paCTBOPUMOCTH OCaIKa CHUIIBbHBIX
anexkTponutoB. ComneBoit a3gdext. BiusHue Ha pacTBOPUMOCTh MaIOPACTBOPUMOTO COEIMHEHUS
MPUPOJBI PACTBOPHUTEIIS, TEMIIEpaTypbl U KHUCIOTHOCTH cpenbl. Pacuer pH Hawanma u koHua
OCaKIeHHs TUAPOKCUIOB. J[poOHOE ocaxkieHue.

PaBHOBecust mporieccoB KomruiekcooOpasoBanms. Kiaccupukanus U cxema CTPOSHUs
KOMILIEKCHBIX coequHeHu. PaBHOBecus B pacTBOpax KOMIUIEKCHBIX coeanHeHu. KoHcTaHThI
paBHOBECHsI KOMILIEKCOOOpa3oBaHusi. PacueT paBHOBECHBIX KOHIICHTPALMKA YaCTHUIl B PACTBOPE
KOMIUIEKCHOTO coeiMHeHus. Vcronb30BaHne KOMITJIEKCOOOPa30BaHUs B aHAIUTUYECKON XUMUU:
Uit OOHapyKEeHHs, pa3lelieHus, MaCKUpPOBaHUsA, pACTBOPEHHUS ocaakoB. OpraHuyeckue
peareHThbl B aHaJu3e: IUMETHITIMOKCUM, alIU3apHuH, aIFOMUHOH, TUTU30H. MX ncnons3oBanue.

PaBHOBecusi B OKHCIMTEIIBHO-BOCCTAHOBUTEIBHBIX cHCTeMaX. Pemokc-mapel, pemokc-
nepexo]] ¥ KOHCTaHTa ero paBHoBecus. Pegokc-notennuan. Ypasuenue Hepucra. Bousinue pH
pacTBopa Ha peaoKc-ToTeHIan. BiusiHue Ha peloKC-TIOTEeHIIMAal KOHIIEHTPAIIMH KOMIIOHEHTOB
peaoKc-apsbl. Peanbublit (popmanbHbIit) pPEAOKC-TIOTEHIINAL. OKHUCIHUTENBHO-
BOCCTAaHOBUTEJbHBIE peakiuu. KoHcTaHTa paBHOBECHs PEIOKC-PEAKIIMU U €€ CBS3b C PEIIOKC-
noTeHuanoM. Hampasnenue penokc-peakimiil.

Tema 4. Metonbl 00HapyXeHUs U UACHTU(DUKAINY (KaYeCTBEHHbIN aHAU3)

Ananutuueckue peakuuu. WX XapakTepUCTHKHU: CHenu(UIHOCTh, HU30MPaTeThbHOCTD,
YyBCTBUTEIBHOCTh.  MeTobl  OOHapy>KeHHMs] HOHOB: XUMHYECKHH, MHUPOXUMHUUYECKHUI
(okpammMBaHHWe TIJIaMEHH, BO3TOHKA, OOpa30BaHHE TMEPJIOB), MHKPOKPUCTAIIOCKOIUYECKUH.
Mertoasl aHanmu3a: XUMHUYECKHE, (PU3UKO-XUMHUUYECKHe, (u3nueckne. XUMHYECKUH MaKpo-,
MONYMHUKPO- U MHKpoaHanu3. MeToasl paszeieHuss W KoHLeHTpupoBaHus. Knaccudukarus
KaTHOHOB (KHCIIOTHO-OCHOBHAsI) U aHUOHOB. [[pOOHBIN M CHCTEMAaTHYECKUUA METOAbl aHaJIu3a.
[Tpumepsl MPaKTUYECKOTO MPUMEHEHHSI METO/I0B OOHAPYKECHHSL.

Tema 5. KonmnuecTBEHHBIN aHAIN3. 3a1a4d KOJIMYECTBEHHOI0 aHaIn3a.

I'paBumerpuueckuii  meron aHanuza. CylmHOCTh T'PAaBUMETPUUYECKOTO  aHAIM3a,
npeuMyiecTBa W HemoctaTku Mertona. Ocaxkmaemas W rpaBUMETpUYecKas (OPMBL.
['paBumerpuueckuii Qaktop. BaxHeillne HeOpraHWYECKHEe M OPTaHUYECKUE OCaTUTEIH.
VYcnoBusi MOMydeHUsT YHCTBHIX OCAJKOB M TpaBuMeTpuueckux ¢opm. [IpoMbiBaHue ocaakos,
mpeBpalieHne B TpaBUMETpUYecKyr0  Gopmy.  AHanuUTHYeCKHE  BEeChl. | eXHHKa
TPaBUMETPUYECKOTO aHaiu3a. lIpuMepbl MPakTHYEeCKOro MPUMEHEHUS TPaBUMETPUUIECKOTO
MeTOJIa aHanu3a. PacueTsl B rpaBUMETpUU (HABECKH JIJIS aHANIM3a, 00BEM OCaJUTENS U JIp.)

Tutrpumerpuueckue meroasl ananuza. Knaccudukanus. TpeboBanus, npeabsaBisieMble K
peakiusM B TUTpUMETpHUecKoM aHanuze. CrocoObl BBIpaKEHUH KOHIICHTpAIUil pacTBOPOB B
TATPUMETPUYECKOM MeTone. IlepBuuHble cTaHAapThl, TpeOoBaHWUsS K HUM. BTopudHbIe
crangaptel. OmnpeneneHnue TOYKM SKBUBAJIGHTHOCTH, HWHIUKATOpBL. Pacder pe3ylnbTaTtoB
TUTPOBAHUS.



Kucnorno-ocHoBHoe tutpoBanue. [Ipunuun mMeroma. AJKaauMETpUss U alUIUMETPHS.
WNHaukaTopel KUCIOTHO-OCHOBHOTO TUTpoBaHus. [lokazarens nHaukatopa. Kpusble KuciaoTHo-
OCHOBHOTO THTPOBAHMsI U BEIOOP MHIUKATOpa. [I[pruMepsl MpakKTHYECKOro MPUMEHEHUS.

Auumanmerpus. Onpesenenue kapOoHAT - HOHOB B PacTBOPE.

OKHCIUTENEHO-BOCCTAHOBHTEIbHOE THTpOBaHKe. CyIIHOCTh U KiIacCU(UKAIHSI METOIOB
penokc-TuTpoBaHusi. O030p OCHOBHBIX METOJIOB: IEPMAaHraHATOMETPUs, OUXpPOMATOMETpHS,
nogomerpusa. Metoibl onpeesieHus KOHEYHOW TOYKU TUTPOBaHUs. IHIUKATOPBI.

[Tepmanranatometpusi. Onpenenenue xenesa (1) B pactope.

Kommnekcomerpuueckoe tutpoBanue. Komruiekcomerpus. Kommexkconsl. Metamn -
MHIUKATOpBL. [IpuMeHeHrne KOMILUIEKCOMETPUH ISl ONIPEAEIICHHUS] HOHOB KECTKOCTU BOJBL.

Tema 6. dusnueckue u GU3NKO-XUMHUECKUE METO/IbI aHATTN3A

OOmiass XapakTepuCTHKa METOJOB aHaiu3a (ONTHYECKHE, DIEKTPOXUMHYECKHE,
xpomatorpaduueckue). JJocTONHCTBA ¥ HEJJOCTATKU MO0 CPABHEHHUIO C XUMHUYECKHUMH METOJIaMHU
aHanuza. O01acTu NPaKTHYECKOTO IPUMEHEHUSI.

B51.0.17 300J0rust M03BOHOYHBIX

JucuunnuHa o0s3aTenbHast s U3y4eHusl.

Cemectp 3, oK3aMeH.

SI3bIK peanu3anuu — pyCCKU.

OO01mmas TpyI0eMKOCTh JUCIUIUINHBI cocTaBisieT 5 3.e., 180 gacoB, U3 KOTOPHIX:

— gexuuu: 42 u.;

— CEMHHAPCKHUE 3aHATHSA: 8 4.

— mabopatopHbie paboThl: 54 4.

TemaTruueckui nJian:

Tema 1. BBemenue B Kypc «300JI0THsSI TO3BOHOYHBIX». 300JIOTHS TO3BOHOYHBIX —
300510TUs XOpAoBbIX. OOmIast XxapakTepucTuka Tuna XopJaoBble. MecTo XOpIOBBIX B IIapCTBE
Metazoa, cucrema 1 pasHOOOpa3ue THUIA.

Tema 2. [logtun becuepennbie. Uctopust oTkpbiTHsi. MecTo rpynmnsl B TUIIE XOPOBbIE.
Cucrema u paszHooOpasue rpynnsl. Pacnpoctpanenue. OCOOEHHOCTH OpraHU3allMM: BHELIHUMN
BUJ U 00pa3 JKU3HM, IJIaH CTPOEHUS, TOKPOBBI, MUILEBAPUTEIIbHAS, AbIXaTeIbHas!, KPOBEHOCHA,
BBIJICJIUTENIbHASL, OINOPHO-IBUTATENIbHAs, HEpPBHAs, CEHCOPHAas U II0JIOBasl CHCTEMBI.
Oco6eHHOCTH Pa3MHOXKEHUSI U PAa3BUTHUS. 3HAUCHUE B MPUPOJIC U JUISI UETIOBEKA.

Tema 3. Ilogtunm OOomounuku. Mecrto rTpynnsl B THrme Xopaosble. OOmias
xapaktepucTtuka noarumna. Cucrema u paznooOpasue rpynnsl. Pactipoctpanenne. OcobeHHOCTH
OpraHu3ai OOOJIOYHMKOB Ha MPHUMEpE aCIUAWN: BHEIIHUN BUM, MJAH CTPOCHHS, TTOKPOBBI,
NUIIeBapUTENbHAsI, JIbIXaTeNlbHAs, KPOBEHOCHAs, BBIJACINUTENbHAS,, OIOPHO-ABUTaTEIbHAs,
HEpBHAsi, CEHCOpHas M TMoioBas cucTeMbl. OCOOEHHOCTH pPa3sMHOXKEHUS U Pa3BUTHUA.
XapakTepucTuka OTpsAI0B Ki1acca ACIUANH.

Knace Tanmaneun: obmias xapakTepuUCTHKa Kiacca, XapakTepucTuka otpsuoB. Kiace
ANneHauKyaspun: o01as XxapakTepucTiKa, CTPOEHUE U 00pa3 KU3HU.

Bo3MokHBIE TYTH 3BONIONMM  KU3HEHHBIX IMKJIOB  OOOJOYHHMKOB. 3HAdyeHUE
000JIOYHUKOB B MPUPOJIE U 1JIs YeJIOBEKA.

Tema 3. IlpoucxokIeHuWE W paHHASA DSBONIONMS XOpAOBBbIX. [IpmuMHBI MHTEpeca K
BONPOCY, TMOAXOABl K aHalIM3y NPOUCXOXKAECHUS M OBOJIOUMHM >KUBOTHBIX. [HmoOTE3bI
MIPOUCXOXKACHUS XOPIOBBIX U3 WieHHCThIX KUBOTHBIX (XK. Cent-Unep, A. Jlopn). O6mue u
oTnuuuTeNnbHble uepThl Mexay tunamu Chordata u Annelida. CBs3u XOpAOBBIX M APYTUX
BTOpUUHOpOTHIX: Bkiang K. I'pobOeHa, coBpeMeHHBbIE TMPEJICTABICHUS O MOJOXKEHUU
Deuterostomia cpenu apyrux Bilateria. CoBpemeHHbIE JaHHBIE O (UIIOTEHETUYECKHX CBS3SX B
rpynne Deuterostomia. OTiIMYUs XOPAOBBIX OT APYTUX BTOPUYHOPOTHIX TO IUIAHY CTPOSHUS U
0COOEHHOCTSIM  pa3BuTus. [umoresa MamaxoBa. CoBpeMEHHBIC TPEJACTABICHUS O
(MIOreHeTUYEeCKNX CBA3SIX MEXKIy IMOATUIIAMH XOPJOBbIX. [lareoHTONOrHMUECKHE AaHHBIE O
MIPOUCXOKJACHUN XOPIOBBIX.



Tema 4. Iloarun Ilo3BoHouHBIE. OTAMUUTENBHBIE OCOOEHHOCTH BBICIIMX XOPIOBBIX —
MO3BOHOYHBIX — B CpaBHEHHMM C HusmuMu. OOmas XapaKTepucTHUKa MPOTPECCUBHOU
OpraHu3alii CHCTEM II03BOHOYHBIX B CpPAaBHEHMHM C JAPYIMMH XOPAOBBIMHU: (opma Tena u
OCOOCHHOCTH JIOKOMOLIMU, TMOKPOBBI W HMX IPOU3BOJHBIC, YHUKAIBHBIE CKEJCTHBIC TKAHU
MO3BOHOYHBIX, UX Pa3HOOOpa3ue, 0OCOOEHHOCTU CTPOCHUS M pa3BUTHs, PopMHpOBaHUE Yeperna
MO3BOHOYHBIX U €r0 OCHOBHBIE XapaKTEPUCTUKU, YHUKAIbHOCTh CTPOCHUS U PA3BUTHS HEPBHOMN
CUCTEMBI IIO3BOHOYHBIX, IIJIJaH CTPOECHHUS I'OJIOBHOI'O M CIMHHOI'O MO3Ta I103BOHOYHBIX, OPIaHOB
YyBCTB, [PUHIUIBl  OpPraHU3alUd  MHUIIEBAPUTENbHOM,  JbIXaTeNIbHOM, KPOBEHOCHOM,
BBIIETIUTENIHONM M PENpPOIYyKTUBHOM CHCTEM I03BOHOUHBIX. IIpomcxoxaeHne M03BOHOYHBIX:
bunoreHeTUYECKUE CBSA3H OECUETIOCTHBIX, YETOCTHOPOTHIX MO3BOHOYHBIX M HU3IIMX XOPJIOBBIX,
runoreza OHo—XoJaHAa, BO3MOXHBIE IIYTH IPOUCXOXKIECHHS UM paHHEW 3BOJIOLUU
MO3BOHOYHBIX.

Tema 5. Paszmen becuemtocteie. OOmas xapakrepuctuka paszzaena. Kmacc Mwunoru:
CUCTEeMAaTUYECKOE TMOJIOKEHHE KJlacca, €ro CHUCTeMa, BHJIOBOE OOraTCTBO U OCOOCHHOCTH
pacnpocTpaHeHusi, OCOOEHHOCTH OpraHW3allMud MMHOI: BHEIIHUN BUJ, IOKPOBBI, OINOPHO-
JIBUTATENbHAS CHUCTEMa, MHUIIEBApUTETIbHAs, JbIXaTellbHAs, KPOBEHOCHAs, BbIACIUTEIbHAS
CUCTEMbI, HEpBHas CHUCTEMa M OpraHbl YYBCTB, PENPOAYKTHBHAs CHUCTEMA; OCOOEHHOCTHU
pPa3MHOXKEHUS, Pa3BUTHUS, KU3HEHHBIN UK. Kiacc MUKCHHBI: CHCTEeMaTH4YeCKOe IMOJIOKEHHE
KJjlacca, €ro CUcTeMa, BHAOBOE OOraTcTBO M OCOOCHHOCTH pPACIpPOCTPAHEHHS, OCOOCHHOCTH
OpraHu3aliil MUKCHH B CPAaBHEHUU C MUHOTaMHU. 3Hau€HUE OECUETIOCTHBIX B MPHUPOAE U JUISL
YyeJloBeKa.

Tema 6. Pasgen UYemoctHopotblie. Hankimace PwiObl. OOmias xapakTepUCTHKA
YeMOCTHOPOTHIX. O01mas xapakrepucTika Hajakinacca Peiobl. Cpena oOuTaHus, pa3Mepsl,

dbopma Tenma W xapakTep JIOKOMOIMK pPbIO. JKu3HeHHbie (GopMbl pbiO. Poib peiO B
IPUPOJIE U 3HAUCHUE JJIs YETIOBEKA.

Tema 7. Knacc XpsmeBble pbiObl. CHCTeMaTHYeCKOE IOJIOKEHUE Kilacca, BUIOBOE
6orarctBo. OCOOEHHOCTH OpraHU3allMK XPSILIEBbIX pbIO: BHEUIHUI BUJ, MOKPOBBI, OMOPHO-
JIBUTATEeNbHAS CHUCTEMa, MHUINEBApUTENbHAs, JbIXaTelbHAsA, KPOBEHOCHAs, BbIIACIUTENbHAsS
CUCTEMBbI, HEpBHasg CHCTEMa M OpraHbl YYBCTB, PENPOAYKTHBHAs CHCTEMA; OCOOEHHOCTHU
pasMHOXKEHHsT W pa3BUTHA. OCOOEHHOCTH MOBeJEHHs, o0pa3a XM3HM U pPaclpOCTpaHEHHS
rpynnsl. CucreMa Kiacca, KpaTKas XapaKTepUCTHKAa OCHOBHBIX CHCTEMAaTHYECKUX TpYIII
XPSIILIEBBIX PHIO.

Tema 8. Kmacc Jlyuenepsie pwiObl. CucTeMaThyeckoe IOJIOKEHUE Kiacca, BHIOBOE
6orarctBo. OCOOEHHOCTH OpraHM3alUy JIy4enepblX pblO: BHEHIHUN BHJI, MOKPOBBI, OMNOPHO-
JBUTAaTENbHAs CHUCTEMa, MHIIEBAapUTEIbHAs, JbIXaTelibHas, KPOBEHOCHAs, BbIACIUTEIbHAS
CHUCTEMBbI, HEpPBHAsi CHCTEMa U OpraHbl YyBCTB, PENPOJAYKTHUBHAs cucteMa. PasMHOkeHue u
paszButue. OcoOEHHOCTH MOBEIEHMs, 00pa3a >KM3HM M paclpocTpaHeHus rpynmnsl. Cucrema
KJlacca, KpaTKasl XapaKTepUCTHKA OCHOBHBIX CHCTEMAaTHYECKUX TPYIII Ty4enephIX PhIO.

Tema 9. Knacc Jlonacrenepsie ppiobl. CucTeMaTHyecKoe MOJIOKEHUE U cUCcTeMa Kiacca,
BHJI0BOE 60rarcTBo, pacnpocTpaHEHueE. ITonxinaccel LlenoxanToMOpdbI u
JunHorerpanogoMopdbl: 0cOOEHHOCTH OpraHU3aIMK U 00pa3a *KU3HU B CPAaBHEHUU C APYTUMU
rpymnmamMu psio.

Tema 10. DBomrorust pel0 W MPOUCXOXKICHUE HA3EMHBIX IO3BOHOYHBIX. OCHOBHBIE
3BEHbs HBOJIOIMU PbIO00OPA3HBIX MMO3BOHOUHBIX: HIMTKOBBIE M OECUIMTKOBBIE OECUETIOCTHBIE,
IUTAKOJIEPMBI, XPSIILIEBbIE PHIOBI, aKaHTO/IbI, JIONACTENEphie U Jyuenepbie poiObl. Barmsaasr A. H.
CesepuoBa u J. CTEHIIIE Ha 3BOIIOLHIO PHIO.

Bo3moxHBIE MPUYMHBI BbIXOAA MO3BOHOYHBIX Ha cymly. YUepThl OpraHu3aluy MEpBbIX
Ha3e€MHBIX  II03BOHOYHBIX:  «UYETBEPOHOTHE  pBIOBI», TMEpBbIe 3eMHOBOAHbIE.  OOmas
XapaKTepUCTHKa Ha/ikiacca UeTBepoHorHe.

Tema 11. Kmacc 3emuoBomuble. CucTeMaTHYECKOE IIOJIOKCHHME M CHCTEMa Kiacca,
BUJI0BOE OOTaTcTBO, paclpocTpaHeHHe, XapaKTepucTuka oTpsaoB. OCOOEHHOCTH OpraHu3aluu
3€MHOBO/IHBIX: BHEUIHUN BHUJ, MOKPOBBI, OMOPHO-IBUTrATEIbHAs CUCTEMA, MUIIEBAPUTEIbHAS,



JbIXaTeNbHasi, KPOBEHOCHAs, BBIACITUTEIbHAsT CHUCTEMBbl, HEPBHAs CHCTEMa U OpraHbl YyBCTB,
penpoaykTuBHas cuctema. PazmHoxkeHue M pasButHe. OcoOEHHOCTH IOBeneHUs U oOpasa
KU3HH 36MHOBOJHBIX. POJIb 3¢ MHOBOTHBIX B IPUPOE U 3HAUYEHUE IS YETIOBEKA.

Tema 12. Knacc IIpecmbikaromuecsa. CucreMaTnueckoe MOJ0KEHUE U CUCTEMa Kiacca,
BUJIOBOE OOTaTCTBO, PAcIpOCTPaHEHHE, XapaKTEPUCTHKA OTPsAA0B. OCOOEHHOCTH OpTraHU3alNH
IPECMBIKAIOLIUXCA: BHEIIHUM  BUJA,  TOKPOBBI,  OINOPHO-JBUraTelIbHasi  CUCTEMA,
NUIIEBAPUTENIbHAS, JIbIXaTelbHAasl, KPOBEHOCHAs!, BBIICIIUTENIbHAS CHCTEMbI, HEPBHAsI CUCTEMAa U
OpraHbl YyBCTB, pEIPOJYyKTHBHAs cucteMa. PasmHoxxeHue u pazsutre. OCOOEHHOCTH MOBEICHMS
U o0pa3a >KM3HU MPECMBIKAIOUMXCA. PoNb NMpecMBIKAIOUIMXCS B MPHPOJE M 3HAUYCHHUE IS
YeJioBeKa.

Tema 13. Kiacc Iltunel. ['oMOMOTEPMHOCTH Cpeau IO3BOHOYHBIX: OCHOBHbBIE
0COOEHHOCTH TOMOHOTEPMHBIX MO3BOHOYHBIX. CHCTEMAaTHUECKOE MOJIOKEHUE U CUCTEMA Kilacca,
BUZOBOE OOraTrCcTBO, pacHpOCTpaHEHHUE, XapakTepuctuka otrpsuoB Struthioniformes —
Crpaycoobpasznbie, Galliformes — KypooGpasusie, Anseriformes — ['yceoOpasusie,
Sphenisciformes — IlunrsuHooOpasubie, Falconiformes — Cokonoo0Opasubie, Gruiformes —
XKypasneoOpaszusie, Columbiformes — I'omybeobpasnsie, Psittaciformes — [lomyraeoOpasHsle,
Apodiformes — Crpmwkeobpasubsie, Cuculiformes — KykymkooOpa3usie, Strigiformes —
CoBooOpazusie, Piciformes — [IsaTnooOpasubie, Passeriformes — BopoObuHooOpa3Hbie.
OCOOCHHOCTH OpraHW3alMy TNTUI[. BHENIHWN BHJ, MOKPOBBI, OIMOPHO-IBUTATENbHAs CHUCTEMA,
NUILEBAapUTEIIbHAS, JIbIXaTelbHas, KPOBEHOCHAs!, BbIIEIUTENIbHAs CUCTEMbl, HEPBHAsI CUCTEMA U
OpraHbl YyBCTB, PENPOIyKTHBHASA cucTeMa. PasmHoxxeHnue u pa3sutue. OCOOEHHOCTH MOBEICHUS
U 00pa3a >)KM3HU NTUL. Poib NTHII B IpUpOE U 3HAUEHHE IS YETOBEKA.

Tema 14. Kmacc Miuekonurarmomue. CucTeMaTHUECKOE MOI0KEHUE M CHCTEMA Kiacca,
BUJOBOE OOraTrcTBO, paclpoCTpaHEHHe, XapakTepucTuka oTpanoB HacekomosgHble —
Eulipotyphla, Pykokpsuibie — Chiroptera, [Ipumarer — Primates, Hemonno3yosie — Edentata,
3aiinieobpasnble — Lagomorpha, I'pei3ynsl — Rodentia, Kuroo6pasusie — Cetacea, Jlactonorue —
Pinnipedia, Xo6otusie — Proboscidea, Xwumaeie — Carnivora, CupenoBeie — Sirenia,
HenapHokonsiTHele — Perissodactyla, IlapHokonbiTHBle — Artiodactyla. OcobGenHoctu
OpraHu3aliil MJICKONHUTAIOUINX: BHEUIHWHA BUJ, IOKPOBBL, ONOPHO-JBHTATEIbHAS CHCTEMA,
NUILEBapUTENIbHAS, JIbIXaTelbHas, KPOBEHOCHAs!, BbIIEIUTENIbHAs CHCTEMbl, HEPBHAsI CUCTEMa U
OpraHbl YyBCTB, PENPOIyKTHBHASA cucTeMa. PasmHoxeHue u pazsutne. OCOOEHHOCTH MTOBEICHUS
U oOpa3a >KM3HM MJIEKONUTAIOMMX. PoOJb MIIEKONUTAIOMUX B MPUPOAE M 3HAUYEHUE s
yenoBeka. CHcTeMaTH4ecKoe MoJIo’KeHHe YeloBeka pasyMmHoro, Homo sapiens.

Tema 15. IIpoucxoxaeHue u 3BOdIOIMS aMHUOT. OT NEPBbIX HA3€MHBIX TO3BOHOUHBIX 10
aMHHOT,  (WJIOTEHETHYECKHE  CBS3M  TPYII:  WUXTUOCTETH, TEMHOCHOHIWIbHBIE U
JIETIOCTIOH/IUJIbHBIE  36éMHOBOJIHBIE, JpeBHUE penTwinoMopdsl. CocTaB BeTBH aMHHOT.
CuHancHuIbI ¥ IPOUCXOXKICHHE MIIEKOTTMTAIONHNX. PenTiimitHast BETBh aMHHOT: TTPOUCXOKICHUE
MPECMBIKAIOLIUXCS U ITUL]. XPOHOJIOTHsI COOBITUH B 9BOJIFOLIMOHHON UCTOPUU XOPIOBBIX.

Tema 16. HUctopust 3o0osoruu. llepBble cBeneHUS O JKUBOTHBIX — HAaCKaJIbHBIE
JIOUCTOPUUYECKUE PUCYHKH. 300JIOTUYECKHE TPEJCTABICHHUS B aHTHYHOE BpeMs: ApPHUCTOTEINb,
[Tnunauit Crapmmii, ['anen. CranoBnenue 3oomorun B HoBoe Bpems: 00oOiieHue 3HaHHUI O
#uBOTHBIX — Konpan I'ecHep, HM3MeHeHHe mpeACcTaBIeHUH OO0 aHATOMUM U (U3UOJIOTHH
#UBOTHBIX — IIbep benon, Yunwsam I'apBeir, AnTonu Ban JleBeHryk, Mapuemto Manenurn,
CTaHOBJIEHHE cucTemMarnuecko 3oonoruum — Jlxkon Peit, Kapn Jlunne#t, sBonrouMOHHAs
3oonorusg — Kan barucr Jlamapk, XKopx KrioBbe, XKopdpya Cenr-Unep, Yapns3 [apBuH,
ABOJIOIMOHHAsE 3MOpuonorus — Anekcanap OnydpueBuu Kosaneckuit n Wb Wnbuu
MeunnkoB. PazBuTue 30070ruM B HOBEMIIIEE BpEMS.

Huxonait ®eodanoBuu KameHko — ocHOBaTeiab TOMCKOW 300JI0THYECKOM HaydyHOU
mKoyibpl. COBpeMEHHBbIE HANpaBICHUS HAYYHBIX  HCCIECAOBAaHWN  KadeApsl  300JI0THH
IIO3BOHOYHBIX U 3Kosioruu TT'Y.



b1.0.18 CucremaTnka BbICIIMX PACTEeHUH

JucuunnuHa o0s3aTenbHast sl U3y4eHUsI.

Cemectp 3, oK3ameH.

SI3BIK peanuzaiuu — pyCCKUi.

OO01mmas TpyI0eMKOCTh JUCIUTUINHBI COCTaBiseT 4 3.¢., 144 qacoB, U3 KOTOPHIX:

— JIexuu: 28 4.;

— 1abopaTopHbIe PadOTHI: 54 .

TemaTnuyeckuii niax:

Tema 1. Benenue. Ilpenmer u 3amauM CUCTEMAaTHKM BbICHIMX pacTeHuil. McTopus
CUCTeMAaTUKH pacTeHuil. borannueckas HayuHas mkoia Tomckoro ynuepcutera. Metogonorus
M METOJbI MCCIEJOBAaHUW B CHCTEMATHKE pacTeHui. [IpakTthueckoe 3HaUeHUE CHCTEMATHKU
pacteHuii (coxpaneHue 6MOpa3HOOOpas3Us U PALMOHAIBHOE MPUPOOIIOIB30BAHUE).

Tema 2. O0mas XxapakTepUCTHKA BBICIINX CIOPOBBIX pacTeHuil.Otaen MoxooOpa3Hble
(Bryophyta). Otnen Punmodursr (Rhyniophyta). Tenomnas teopust Llummepmana. OcHOBHBIE
HANpaBJICHUS  OBOJIIOIMM  TEpBEHIEB  cyxomyTHOW  ¢uopel. Otmen  [lmayHoBHIHBIE
(Lycopodiophyta).  Otmen  IlcunotoBumnbie  (Psilotophyta). Otmen  XBomieBuiHbIE
(Equisetophyta). Otnen [TanoporaukooOpasusie (Polypodiophyta).

Tema 4. Cemennsbie pactenus. OOmias xapakTepucTtuka, cucrematika. Otaen CocHOBbIE
(T'omocemennbie) — Pinophyta (Gimnospermae). Otnen Ilokpeitocemennble wim [[BeTkoBBIE
pacrenus (Magnoliophyta). IlpoucxoxaeHue MOKPHITOCEMEHHBIX pacTeHuil. Cucremsl
1BeTKOBBIX pacteHuid (P. Berrmreiin, A. Durnep, I'. INammp, A.A. I'poccreiim, I'. Cte60uHC).
O6mas xapakrepuctuka cucteMbl A.Jl. TaxTamxsaHa.

Tema 5. Xapaxtepuctuka IBeTKOBBIX pacteHmid. [lomkmacc Magnoliidae. Iloakimacc
Ranunculidae. Ilomknmacc Caryophyllidae. CewmeiictBo I'Bozauunbie (Caryophyllaceae).
[Mogxmacc Hammamelididae. ITomknace Dilleniidae.llonknacc Rosidae. Iomkmace Lamiidae.
IMonxnacc Asteridae. ITonkmacce Alismatidae. [Togknacc Liliidae. I[Togkiace Arecidae.

Tema 6. OrieHKa COBPEMEHHOTO COCTOSIHUS (PUTOPa3HOOOpa3Hsl B Pa3IMUHBIX PETUOHAX U
OCHOBHBIE HAIIPaBJICHUS €T0 COXPAHEHHUS.

b1.0.19 Oprannueckasi Xumus

JucuunnuHa o0s3aTeNnbHas Ui U3y4eHHsl.

CemecTp 3, 3auer.

SI3BIK peanu3anuy — pyCcCKUi.

O6m1ast Tpy10€MKOCTh NUCIHUIUIMHBI COCTABIISIET 3 3.€., 108 yacoB, U3 KOTOPHIX:

— aexuuu: 24 u.;

— CEMUHAPCKUE 3aHATHUS: 6 .

— nabopaTopHble paboThl: 24 u.

B TOM YHCJIe TTPAKTHYECKast MOATOTOBKA: 24 4.

TemaTruueckui nmJjian:

Tema 1. Bsenmenme. Ilpeamer opranumueckoir xumuu. E¢ cB3p ¢ Ouonorueit u
MeauurHoiH. OCHOBHBIE TIOJIOKEHUS TEOpUM XHUMHuecKoro crpoeHuss A.M. byrtneposa.
I'omonorus. 3omepus u ee BUIBI.

CrocoObl  MOCTpOEHWS  HA3BaHWW  OpraHUYeCKHX  coenuHeHuid. TpuBHambHAS
HOMEHKJIaTypa, 3aMmecTuTesibHass HoMmeHkiarypa, HIOITAK. Tunbl XxuMuueckodl CBSI3M B
opraHuueckux coenuHeHusX. CrnocoObl M300paKEHUS MOJEKYJT OpPraHMYeCKHX COEIMHEHUH,
CTpyKTypHBIe U 3nekTpoHHble (opmynbl (I'. Jlerouc). IlpencraBieHne O MOJEKYISPHBIX
op6uTtansax. Tunel rubpuaN3aIliiy aTOMa yriaepoja B OpraHuueCcKuX COeqUHeHMsIX. [1- u [J-cBsi3u
aTOMOB yTJIepojaa, (DU3WYECKUE XapAKTEPUCTHUKU CBSA3€H: JUIMHA, BAJICHTHBIE YTJIBI, DHEPTHS.
["'OMOMUTHYECKUI U TEeTEPOTUTHUUECKUN pa3pbiB cBs3u. CBOOOJHBIE paJUKallbl U MX O0COObBIE
cBoiicTBa. DnekTpoduiibHble M HyKieoduiapHble peareHThl. Kiaccudukanus opraHmdeckux
peaKuui.



WHAyKTUBHBIA U Me30MepHBIH 3(P(GEKThl U CrOCOObl M300pakeHHs] 3TUX IPQPEKTOB.
Pe3onaHCHBIE CTPYKTYpBI, MpaBWiia HMX TIOCTpOeHHUsS. BrusHue 3yeKTpoHHBIX 3(PGHEKTOB
3aMEeCTHTENel Ha CTa0MJIBHOCTh M PEAKIMOHHYIO CIIOCOOHOCTh OPraHWYECKHUX COCIMHEHUH H
MIPOMEKYTOUHBIX YaCTHII.

Tema 2. YraeBomopojbl. Ankanbl. ['oMoloruueckuil psiji, ©U3oMepusi 1 HOMEHKJIATypa.
[IpuponHble HMCTOYHMKHM alKaHOB. MeToAbl CHHTE3a: THUJPUPOBAHUE HENPEAETbHBIX
YIJIEBOJOPOAOB, IIEJIOYHOE IUIABJICHUE COJIEH KAapOOHOBBIX KHUCJIOT, M3 TaJOreHaJIKaHOB
(peakmust Bropma). Ilpupoga C-C u C-H cBszelt B anikaHaX. XMMHYECKHE CBOWMCTBA: PEaKIUU
raJlOTeHUPOBaHUsA. MeXaHU3M LEMHBIX CBOOOTHOPAIUKAIBHBIX PEaKIUi TIaJoreHUpPOBAHUS.
HutpoBanue (M.U. KonoBanoB), cynbbupoBanue, cyiabGOXIOPUPOBAHUE U OKHUCICHHUE.
CeneKTUBHOCTb paAMKAIbHBIX peakiuil. TepMUUecKUil U KaTaIUTUYECKUN KPEKUHT .

Anxensl. ['omonoruueckuii psa, uzomepus, HoMeHKIatypa. ['eomerpuueckas uzomepus
(umc-, TpaHc- u Z-, E- Homenknarypa). Ilpupona nBoiiHON cBsizu. MeToapl cuHTE3a: U3
TaJIOTEHIIPOU3BOJIHBIX, M3 CHUPTOB, KPEKMHIOM aJIKaHOB. XHMMHYECKHE CBOICTBA AalKEHOB:
THJIPUPOBAHUE, TAJIOTEHHPOBAHNE, THAPOTAIOTEHHUPOBAHUE, THApAaTalus. OIEKTPOPUIbHOE
npucoeaunenue (AdE). O6mee npeacraBieHne 0 MEXaHU3Me PEaKIIHH.

[IpaBuno MapKoBHMKOBa M €ro cOBpeMeHHas TpakToBka. IIpucoenmnenne HBr mo
Xapamy (mexanusMm). Oxucienue 1o Barnepy M wucyeprbIBaioliee OKHCIECHUE AJIKEHOB C
nomoitbio KMnO4. KauectBeHHOE 00Hapyx)eHue ABOiHOM cBsizu. [lonmumepusanus.

Anxunbl. ['omonoruueckuil psifi, HOMEHKIaTypa, uzomepus. [Ipupona TpoWHOH CBs3H.
XUMHYECKUE CBOMCTBA AJIKUHOB. Peakuuu NpUCOEAMHEHHS 110 TPOMHOM CBSI3U: THAPUPOBAHUE,
ruapataiuss  (M.I.  KyuepoB), mnpucoenuHeHue rajloreHoB, rajgoreHoBojgoponoB. CH-
KHUCJIOTHOCTh alleTWJIeHa. Peaknuu 3amelleHus aneTHJIEHOBOrO aToMa BOAOPOJA HAa MeETalll.
Maruuiiopranndeckue npousBognsle ankuHoB (OK.M. HMouwuy), ©uX HCIONB30BAaHUE B
opraHuyeckoM cuHTe3e. [lumepuzanus (BUHWIALICTWICH) W IUKIOTpuMepu3amus (OeH301)
anertwieHa. OKUCIIEHNE aIKUHOB.

Anxaauensl. Tunsl 1ueHoB. M301upoBaHHbIe, KyMYJIHPOBaHHbBIE U CONPSIKEHHBIE IUEHBI.
ConpsikeHHbIe JBOWHBIE CBSI3U M UX 0COObIE cBOiicTBa. MosekynsipHble opOuTanu 1,3-

nueHoB. IlpencraButenu nueHos: OyragueH-1,3 (quBuHWI), u3onpeH. lloaumepusanus
nueHoB. [loHsaTHE 0 CTpOEHNH IPUPOIHOTO KayuyKa. BynkaHn3anus kaydyka.

Anmunuknuueckue coequHeHus. LlukioankaHsl M MX KUCJIOPOJHBIE IPOU3BOJHBIE:
IIUKJIOr€KCaHo, IuKiIorekcaHoH. Kondopmaruu muxiiorekcana (CTpyKTypbl THIIA «Kpecao» U
«BaHHA»). ApoMaTu3alys MPOU3BOIHBIX IIUKIOreKCaHa.

Tema 3. Apenbl. Ctpoenue Oenzona. dopmyna Kekyne. MonekynspHble OpOUTAIH
oenzona. Konmenmusi apomaruunoctu. [lpaBmiio Xrokkens. HeOGeHzoumHbie apomMaTHYeCcKue
cucTeMbl. ApoMaTHYecKHe KaTHOHbI M aHHOHBL. (CBolicTBa apeHoB. Karanutuueckoe
THAPUPOBaHUE apeHoB. ['amoreHupoBaHue, HUTPOBaHUE, CYIb(UPOBAHHE, AIKWINPOBAHUE,
aruIMpoBaHue OeH3osa. DIeKTpoGUIbHBI xapakTep 3THX mporeccoB. [Ipencrasnenne o [J- u
[J- xommiekcax. OJIEKTPOHOJOHOPHbIE U  3JEKTPOHOAKUENTOpHble 3amecTuTenu. UWx
HampaBigollee BIMSHUE. XJIOPUPOBAaHME TONyoja B sApo M OOKOByIO wemnb. Peakuuu
INPUCOEANHEHNUS K OCEH30JIbHOMY KOJbIly: TUIApUpOBaHME, ranoreHupoanue. OKHUCIIeHUE
QIKUIOEH30JI0B 710 KapOOHOBBIX KHCIOT. M3omepus nusamerieHHbIX OeH30i10B. I[lonatue o
MOJIMIUKINYECKUX apOMaTHYECKUX COEJAMHEHHUSAX C M30JIMPOBAHHBIMU U KOHJAECHCHPOBAHHBIMHU
kosblamu. Kanneporenusie cBoiictBa. IlpupoaHble coequHEHHsS Ha OCHOBE (PeHaHTpeHa:
AJIKaJIIOUIbl, CTEPOU/IbI, BUTAMUHBI, TOPMOHBI.

Tema 4. T"anoreHnpoun3BogHbIE YTIIIEBOA0PO10B. CIIOCOOBI MOTYUYEHUs: raIOTeHUPOBAHUE
VIJI€BOJOPOAOB, 3aMEIIeHHE TUAPOKCHIa Ha TalloTeH, MPUCOECIUHEHHE TajJoreHOB U
raJloTeHBOJIOPOIOB MO KpaTHBIM CBs3siM. CBOICTBA: peakluu HYKICO(PWIBHOTO 3aMEIICHUs Y
HACBIIICHHOT'O aToMa yTiiepoja B aJKWITaJoreHuaax kak meroa cozmanus csizu C—C, C—N, C—
O, C-S, C-P (nmonmyyeHue anKWITAJIOTEHUIOB, CIHPTOB, THOJIOB, NPOCTBIX 3(PUPOB,
HUTPOCOEIUHEHUM, aMUHOB, HUTPUJIOB, CIOXKHBIX 3(QUpoB U Ap.). Peakuuu 3nMMMUHUPOBAHUA.
ITpaBuiio 3aiineBa. KauecTBeHHbIE peakLUU.



Tema 5. Couptet u  ¢eHonsl. OpHOaToOMHBIE CHUPTHL. [ OMOIOTMYECKUi  psij,
KJaccuukanus, 13oMepus, HOMEHKIaTypa. BiusHue accouuanuy Ha ux (pu3n4Yeckue CBOMCTBa.
[Tomyuenue: ruapaTanys ajlKEHOB, TUIPOJIM3 TaJOT€HIPOU3BOJHBIX, BOCCTAHOBJIEHUE
KapOOHUJIbHBIX COCMHEHHM, CHHTE3 C IOMOIIbI0 MarHuiopraHnueckux coenuHenuii. CpoiicTaa
cnuptoB. CriupThl Kak cinadsie OH-kucnoTel. Peakuuu: oOpa3oBaHue alKoroJsTOB, 3aMELICHHUE
TUAPOKCWJIA Ha TaJOreH, aMUHOIPYIIy, BHYTPUMOJEKYJIDHAsE W  MEXMOJIEKYJApHas
neruapatanus, srepudukanus (MoxydeHue CIOXKHBIX 3(UpOB), okucienue. JudTninoBslii 3¢up
Kak IpeJICcTaBUTENb NMPOCThIX 3¢(upoB. Beicmme cnuptel B npupope. Ilonsatue o crpoeHun
BOCKOB.

[Tonnaromubie ciupThl. DTUIEHIMKOIL. [lonydenue, cBoiicTBa. ['nmunepus. [lonydenue,
cBOiicTBa W mpuMeHeHune. Kcuimut, copOUT, MaHHHT, WX CBS3b C caxapamu. MeTombl
UAECHTU(PUKALMY CIUPTOB (TOJIydeHue nponu3BoAHbIX, MK-criekTpsr).

®enoibl. MeTobl MOMyYeHHS: 3aMEIEHHE TaJIoreHa Ha TUAPOKCHII, KYMOJIBHBIH CII0CO0
nojay4deHus ¢eHona B npomblinuieHHOcTH. CoiictBa (eHonoB. denonbl kak OH-KUCIOTHI.
B3anMHoOe BiMsHHE THUApPOKCHIA W OCH30JBHOTO KOJbLa B Moisiekyne ¢enona. CpaBHeHHE
KHCJIOTHOTO XapakTepa (peHOJIOB U CIIUPTOB, BIMSHUE 3aMECTUTEICH Ha KUCIOTHOCTh (DEHOJIOB.
OO6pa3oBanue (HEHONATOB, NPOCTBIX H CIOXKHBIX d¢GupoB. Peakimm 31eKTpOoPHUIBLHOTO
3aMeIleHUs] B apOMaTHYECKOM KOJjblle (PEHOJIOB: rajJoreHupoBaHue, HUTpoBaHue. [IukpuHoBas
kucinota. Oxucnenue (QeHomoB. XWHOWIHAS CTPYKTypa Kak XpomodopHas rpymma.
KauectBenHoe onpenenenue Gpenonon (moiaydyenue npousBoausix, UK).

Tema 6. Anbaerunanl u keTonsl. 3omepust 1 HoMeHkiaTypa. OOpa3zoBaHUE aJIbJETUIOB U
KETOHOB IIPY OKMCJIEHUM CIIMPTOB, NPU TUAPOJIN3E TUTAIOT€HIPOU3BOIHBIX, U3 KUCIOT M HUX
pou3BoHbIX. CTpoeHue KapOOHMIBHOM IPYIIIbI, €€ NOJISIPHOCTh U MOJIsIpu3yeMocTh. CBOMCTBA
u peakuuu. OOIME NpeACTaBIEHUS O MEXaHU3ME HYKICO(UIBHOIO NPUCOCAMHEHUS IO
KapOOHMIILHOH TPyIIE albACTHI0B U KeTOHOB. [IprcoennHenne K OKCOCOeIMHEHHUSIM BOJIOPO/Ia,
BOJIbl, CHHUJIBHOM KHMCIOTHI, OUCYNb(UTa HaTpUs, MArHUHOPraHWYecKUX coeluHeHui. Peakuun
C TUAPOKCUIIAMHHOM, THAPA3MHOM M ero npousBoAHbiMu. [lomyaneranu, aueranu. Peakuun c
y4acTHeM BOJOPOJHOro atroma. ['ajouanpoBanue, TpUraloreHu /bl, ragoopMHas peakims.

AnbI0NIbHAST ¥ KPOTOHOBAsI KOHJIEHcalusl (MpeacTaBieHue o mexanusme). ObpazoBaHue
TpUMEpPOB M mojaumepoB (mapadopm, napanpiaerua). OKHCICHHE albJETHA0B M KETOHOB.
Peaknus «cepeOpsiHOro 3epkajna» Kak KaueCTBEHHas peakuus Ha anpAeruibl. neHtudukanus
okcocoenunennii no MK-crnekrpam, AMP-cniektpam.

Tema 7. KapOoHOBbIE KHCIOTHI M UX Hpou3BoAHble. Kiaccudukaius, HOMEHKIATYpa,
uzomepus. OOpa3zoBaHME KHUCIOT IPH OKHUCIEHHM YIJIEBOAOPOJIOB, CIUPTOB, ajbJIErHJIOB,
KETOHOB, IIPU THJIPOJN3e. (PYHKIMOHAIBHBIX IPOU3BOAHBIX. CTpoeHrEe KapOOKCUIBHON IPYIMIIbI
U KapOokcmiar-uoHa. PU3MKO-XMMHUYECKHE CBOMCTBA KHCIOT: acCOLMAIMs, JAUCCOLMAIIMSL.
Kucnornocts, €€ 3aBUCUMOCTH OT OJIEKTPOHHBIX 3ddekToB 3amectureneid. Comu,
TaJIOTeHAHTUIPUJIBL, AHTHJIPHUJIBI, aMHIbl, HUTPWIBI, CIOXHbIE »¢upsel. X B3auUMHbIE
npeBpatieHus. DTepuduKanys 1 OMbUICHUE CIOXHBIX 3(pHUpoB. ['anoreHnpoBaHue KUCIOT MO
YIJIEBOAOPOAHOMY paaukainy. Meronbl WIAeHTU(UKAUUU KHCIOT. IIpon3BoaHbIE yroabHOU
KHUCIIOTHI: ()OCTEH, MOYEBHHA.

JIByXOCHOBHBIE KHUCJIOTHI. OOIMe MeTOAbl MX CHHTe3a. XapaKTepHble pPeaKluu
JTUKapOOHOBBIX KUCIIOT. AJTUITMHOBAS KMCIIOTa KaK MOJYMPOIYKT MPOU3BOICTBA HEHIIOHA.

Apomartnueckue KHcIOThL. [lodydyeHume MX OKucIeHHEM OOKOBBIX ILiemei B
ankunoen3onax. bensoiHas kucmorta. dTaneBas Kuciora (ModydeHHWE W3 HapTaIMHA) U €¢
anruapua. TepedraneBas kuciaora (MOJydyeHHE U3 TKCHIIONA) U CUHTETHUECKOE BOJIOKHO Ha €¢
ocHOBe (11aBcaH). CanuuuiaoBas KUCJIOTa U €€ MPOU3BOIHbIE (caoi, acnupuH). Jumerundranar
Y MAMITUITOIYaMUJ KaK HHCEKTOPEEIIEHTHI.

Henpenensusle kucnaotsl. Ilonmumepsl Ha OCHOBE MNPOM3BOJHBIX AKPUIIOBOM M
METaKpUJIOBOM KUCIOT (IJIEKCUIIac, HUTpoH). dymapoBas U MajeuMHOBasl KUCIOTHI. Pazmuune
(GU3NYEeCKUX M XUMHUYECKHUX CBOMCTB reoMeTpudeckux u3oMepoB. lloHsTHe o cTpoeHun
12000201 (0):



Iunpokcu- u kerokuciaoTel. OOpazoBaHUE THAPOKCUKUCIOT MPU OKUCICHUH TIUKOJICH,
IpU  BOCCTAHOBJIICHMM  KETOKHUCIOT, IpU THAPOJIN3E  TaJIOr€H3aMELIEHHbIX  KHUCJOT,
HUAHTUAPUHOBBIM METO0M, TIpu okuciaeHuu CH - cBsizu KapOOHOBBIX KHUCIIOT, TP THApPATALIUN
HenpeenbHbIX KapOoHOBBIX KucioT. Jleruapararus [1-, [1-, [J- THAPOKCUKHUCIOT. JIaKTUIBI.
JIakTOHBI.

['nukoneBasi, MOJOYHasA, JMMOHHAs, BUHHBIE KHCIIOTBI: HAXOXJIECHHE B MPUPOJE U
cBoiicTtBa. CTepeon3oMepusi MOJIOYHOM W BHUHHBIX KHUCJIOT. XHPaJbHBI aTOM yriepoja.
OnTuyecky akTHBHBIE BelleCTBAa. AHTHIOJbI (3HAHTHOMEPHI), pPalleMaThl, JHACTEPEOU30MEPHI.
Hcnonb30BaHue MIMLEPUHOBOTO albAETHAA JJISl YCTAHOBIIEHUS! OTHOCUTEIHHON KOH(MUTYpaluu
ONTUYECKU aKTUBHBIX BemecTB. Ompenenenue abcomoTHON KoHurypauuu. [IpoekunoHHbie
dopmynel. Paznenenue panemaros. [TupoBuHOTpa HAS KUCIIOTA, €€ CTPOCHUE, CBOMCTBA.

Tema 8. VYraeBompl (caxapa). MoHocaxapuibl, OJHMIOCaXapubl, IOJIHUCAXAPUIBL.
Knaccudukanus MoHOcaxapuaoB. AIbI03bI (AIBIONEHTO3BI, AJBJOTEKCO3bI) M  KETO3BI.
AnpnoneHTo3sl (pubo3a, apabuHO3a, KCUJI03a) U allbJ0TeKCOo3bI (TII0K03a, MAHHO3a, TaJIaKTo3a),
UX CTPOCHUE U HaxoxaeHue B npupoze. @pykrosa kak npumep kero3sl. E€ ctpoeHue, cBONCTBa,
HaxOXKJIEHUE B MPUPOJE, TI'C€HETHUYECKas CBiI3b C IJIIOK030M. D- u L-psaasl caxapoB, HX
CTEPEOXUMUYECKOE OTHOIIEHHE K D-riunepuHoBoMy anbaeruay. CTepeoXxumus ajib/103 U KET03
B mnpoekuusx Pumepa. [uxnanmdeckue mnodyaneraaud aapJOreKCo3 - TJIIOKONMHUPAHO3bl U
rimokodypano3bl. [ MKo3uHbIH rHaApoKciL. [1- u [J- anoMepsl. Konpuaro-menHas TayroMepust
u wmytaporauus. Dopmynsl  Xeyopca. Koudopmanuu mmpanHo3Horo mwukia. Peaxiuu
MOHOCAXapuJ0B: OKUCIEHHUE, BOCCTAHOBJIEHUE, allJINPOBaHUeE, ¢ ruapokcuiaMuaom, HCN.

[TonsTre o rmuko3uAax u armukoHax. Caxaposa, MaJbTO3a U 1EeJI00M03a KaK MpUMepbl
nucaxapuioB (6uo3). [lonrcaxapu bl — 1ENUI0103a, KpaxMail, UHYJINH, TJIIMKOTEH.

Tema 9. Awmwunbl. Knaccudukanus, wuzomepus, HOMeHKIaTypa. OOpazoBaHue u3
aMHHOKHUCIOT. Tlonydyenune: ankuianpoBaHue aMMUaKa U aMHHOB 110 ['odmaHy, BoccTaHOBIEHHE
A30TUCTBIX COEIUHEHUMN.

Ctpoenue aMMHOB. AMUHBI Kak OCHOBaHHsI. CpaBHEHHUE OCHOBHBIX CBOWCTB MEPBUYHBIX,
BTOPUYHBIX M TPETUYHBIX aTM()PaTHIECKUX U apOMATHUECKUX aMHHOB. BiMsiHUE Ha OCHOBHOCTD

aMHHOB 3aMECTHUTENIell B apoMaTH4ecKoM sijipe. Peakiuu aMUHOB: alKWIMPOBAaHUE,
alMJIUPOBaHUE, B3aUMOJCHCTBUE C A30THUCTOM KHUCJIOTOW, YETBEPTHUYHBIE aMMOHUEBbBIE
OCHOBaHUS W HUX conu. [amoreHupoBaHue, HUTPOBaHUE, CYJIb(QUPOBAHUE aAPOMATHUECKHUX
aMuHOB, 3ammTa amuHorpynnbl. CynbhaHuIOBas KHUCIOTa, MOHATHE O CyIb()aMUIHBIX
npenaparax. KauecTBeHHOE olpeieieHre a30Ta U aMUHOTPYIIIIBI.

Tema 10. IIpupoaHbie U CHHTETUYECKHUE TOJTUMEPBI.

AmuHoxkucnotsl. benku. Ctpoenue, nzomepusi, aMpoTepHOCT MOHO aMHUHOKapOOHOBBIX
kucioT. [Tpuponueie amMmuHOKUCHOTHL. X cTepeoxuMus M XUMHYECKue cBoMcTBAa. CpaBHEHUE
cBoiicTB [1-, [1-, [J-amuHOkuciHOT. OOpa3oBanue nentuaoB. [IpencraBurenu [J-aMHUHOKHUCIIOT:
[NIMLWH, aJaHuH, (eHWNIanaHuH, BanuH, JeWnuH. JIMKapOOHOBBIE aMHHOKHCIOTHI:
acraparuHoBasi, TIIyTAaMHUHOBAsI KUCIOTHI. AMUHOKHUCIIOTHI C IOTTOJTHUTEIbHON (DYHKITMOHAIBHON
CPYIION: CEpUH, TPEOHUH, TUPO3UH, JHU3UH, OPHUTHH, METHOHHWH, I[UCTEUH, aclaparvH.
AMHWHOKHUCIIOTBI T€TEPOIUKINYECKOTO Ppsijia: TMPOJMH, TUCTUIWH, TpunTodaH. KauecTBeHHBIC
peakl aMUHOKHUCIIOT.

benku. OOmme mpeACTaBICHUS O COCTaBe, CTPOCHUHU, (PU3NYECKUX M XUMHYECKUX
cBoiictBax. CuHTe3 O€JIKOB, MpPAaKTUYECKOe, TeopeTuueckoe, Quiaocopckoe 3HAYCHHE.
KauecTBeHHble peakiiy OEIKOB.

CuHTeTHYECKHUE TOJIMaMHU/Ibl: HEHJIOH, KallpoH.

Tema 11. Terepormkimueckue coeauHeHus. Kimaccudukamuss reTepoONUKIOB,
HOMEHKJIaTypa. [IsaTuuneHHple apoMaTuuecKue reTepoLMKIIbl ¢ OJJHUM rerepoaToMoM. DypaH,
THOQEeH, NHUppod. ApomaTuyHOCTh. Peakuuu >37eKTpOUIBLHOTO 3aMEIIeHHs: HHUTpPOBaHHE,
cyns(hUpoBaHKe, TAIOTEHUPOBAHUE, AlIMIUPOBaHUE, ankuaupoBanue. OpueHtanus npu SE.



AtunopobHocts. Tuoden u ero romomoru B mpupone. Dypan u Pyppypon kak
IPOAYKTHI IIpeBpalieHust yrieBoaoB. [lonsarue o crpoeHnu xnopoduiuia u remoriaoouna. Munon
KaK CTPYKTYpHOE SJIp0 TpUNTO(paHa, CEpOTOHHUHA.

HlecTnuneHHble apoMaTHYECKUE TETEpOLMKIBl € OJHUM rerepoaToMoM. Ilupuaus.
Paznuuue cBOMCTB MUPPOIBLHOTO M MUPUIMHOBOIO aTOMOB a30Ta. [laccMBHOCTH mupuauHA B
peakuuax SE mpu BCTyIUIEHHMHM 3aMecTHTENsl B MUpHAMHOBOE Kousblo. Opuentauus. [lupuaun
Kak ocHoBanue. OOpazoBanue comneil. N-amkuiaupoBanue. HukoTMHOBas KuciaoTa U
HuKoTuHaMu (ButamuH PP) kak ¢parmMeHT kosH3MMa A.

[ukiael ¢ HeCcKONbKUMHU rerepoaroMaMu. [loHSTHE O CTPOEHMM NUPUMHIMHA U €r0
IPOU3BOJHBIX (IIUTO3MH, THAMHH, Ypallli) U IIyPUHOBBIX OCHOBAaHUM (aleHUH, I'yaHUH).

Tema 12. HykienHOBbIE KUCIIOTHI.

[Tousitue o crpoenun JJHK u PHK. I'maponu3 HykiaeMHOBBIX KUCIOT. HykiaeoTumbl.
Hyxneo3nunpsl. BropuuHas cTpyKTypa HyKJIE€MHOBBIX KMCIIOT — IBOWHAs CIIMPAJIb.

B1.0.20 IIcuxosorus

JucuunnuHa oOs3aTeNnbHast 1151 U3yUYEHUS.

Cemectp 3, 3a4eT.

SI3BIK peanuzanuu — pyCCKui.

OO61as TpyA0€MKOCTh IUCHUIUIHHBI COCTaBIseT 3 3.€., 108 yacoB, U3 KOTOPHIX:

— JIexkuuu: 24 4.;

— CeMHUHAapCKue 3aHsATus: 16 u.

TemaTruueckui nmJian:

Tema 1. OGriee npencTaBiIeHUE O IICUXOJIOTUN KaK HayKe

1.1 Pa3BuTHE NICUXOJIOTHH: TOIKCIIEPUMEHTAIbHAS ICUXOJIOTHSI.

1.2 OcHoBHBIE HampaBieHUs Mcuxonorud XX Beka (OCHOBOMOJOKHUKHM HAaIpaBIICHUM,
METO/Ibl UCCIIEIOBAHMS, OCHOBHBIE TIOJIOKEHUS, JOCTUKEHHUS U BKJIAJl B HAYKY, KPUTHKA).

Tewma 2. [lo3HaBaTenbHBIE MPOIECCHI

2.1 Tlo3HaBaTeabHBIE MPOIECCHI JIMYHOCTH (OIIYIICHUS, BOCIPUSITHE, BHUMAHHE, TAMSTh,
MBIIUIEHHE, PeYb, BOOOpaXKEHHE).

2.2 DMouMoHaIBEHO-BOJIEBas cdepa.

Tewma 3. [Icuxonorust TMYHOCTH

3.1 Tunosoruyeckue CBOWCTBA JUYHOCTH (TEMIEPAMEHT, XapaKTep, AaKIEHTyalus
XapakTepa).

3.2 JIN4HOCTH B JIEATETLHOCTH U B OOIIEHUH.

3.3 JIuyHOCTHBIE OCOOEHHOCTH WHBAIHJOB U JIUIl C OTPAHUYEHHBIMU BO3MOXKHOCTSIMU
3n0poBbs (OB3).

Tema 4. MeXIMYHOCTHBIE OTHOLIEHUS

4.1 IlonsTHe «mMayon rpymnm»: Kaaccudukaius, QyHKIHH, CTPYKTYypa.

4.2 Tlponeccol GOpMUPOBAHUS MAJIBIX TPYII U TPYINTIOBOTO (DYHKIIMOHUPOBAHUSI.

4.3 OcoOeHHOCTH B3aMMOCUCTBHS (KaK B JIMYHOH, Tak U B MpodeccrHoHabHON cdepax)
C TUIaMH 0c000i COIMaTbHOM TPYIIIHI.

51.0.21 ®u3uka

JucuumnnuHa o0s3aTenbHast sl U3y4eHUs.

Cemectp 3, 3a4er.

SI3BIK peanuzanuu — pyCcCKuu.

OO6m1ast Tpy1I0€MKOCTh TUCIUIUIMHBI COCTABIISIET 3 3.€., 108 4acoB, U3 KOTOPBIX
— JIeKuu: 36 4.;

— maboparopHsie padoTsl: 30 u.;

— CEMMHApCKUeE 3aHATUs: 6 u.;

TemaTnuyeckuii niax:



Tema 1. Kunemaruka: Beenenue. I'paHuiibl IpUMEHUMOCTH KJIACCUYECKOW MEXAHUKU.
BekTopHbIii crmoco® omucaHus JBIKCHUS MaTepHallbHOW Touyku. KoopawHaTHBIN croco0
OTIMCAHUS JBUKCHHSI MaTepHabHOUW TOUkH. EcTecTBeHHBIN cioco0. J[BrkeHHE TI0 OKPYKHOCTH.

Tema 2. lunamuka: 3akonsl HptoToHa. Macca u umiynbC. 3aKOH U3MEHEHUS UMITYJIbCA.
3aKOH COXpaHEHHs MMIIyJlIbca B M30JUMpOBaHHON cucreme. Cuibl. VHepuuanbHble U
HeUHeplLraibHble CUCTEMBI oTcueTa. Bec Ten. YckopeHnue cBOOOIHOTO MaieHusl.

Tema 3. PaGora u sHeprus. BpamarenbHoe IBIKEHUE TBEpAOro Tena. J[BmkeHUE
xuakoctu: Pabora W MOMIHOCTh. DHEprus: KUHETUYECKas HSHEprusi Tena, MOTEHIMalIbHas
SHEPTus ynpyroae(opMHUPOBAHHOTO TeJNa, MOTEHIUAbHAS SHEPrus Teja B TPABUTAIIOHHOM
noJie. 3aKOH COXpPaHEHUs U IIPEBPAILCHUS SHEPTUU.

MoMeHT cuiibl 1 MOMEHT UMIyibca. OCHOBHOW 3aKOH JUHAMMKHU BpaleHus. MOMEHTBI
WHEPUUU HEKOTOPBIX TeJl. 3aKOH COXPAaHEHHMsT MOMEHTa HuMIlyJibca. KuHeTnueckass s>Heprus
Bpallarouerocs Tena.

OcHOBHBIE ompeneneHus. YpaBHEHHE HEpPa3pbIBHOCTU. YpaBHeHHE bepHyim.
Hexkotopsie npunoxenus ypasHeHus bepHyuia.

Tema 4. Konebanuss u BonHBL: ['apMoHHMYecKHe KojeOaHUS M €ro XapaKTePUCTHKHU.
CrnoxxeHue OJMHAKOBO HAIIPaBJICHHBIX TrapMOHUYECKUX KosiebaHuil. CloxeHHe B3aUMHO
NEPIEeHIUKYIAPHBIX TapMOHUYECKHX Konebanuil. JluHammka KonebaTeabHOro JABMXKEHUS.
MasiTHuK. 3aTyxaroliue U BbIHY)KJIEHHbIE KojebaHus. BomHoBol npoiecc. YpaBHEHHUE BOJIHBI.
HNutencuBHocTh BodHBL. WHTepdepeniuss BoiaH. Ctosuue BonHbL. DpoHT BoyHBL [IpuHiun
['toiirenca- ®penens.

Tema 5. O6mue cBeneHus o ctpoeHuM BemiecTBa. Cratuctudeckuii Metos: OCHOBHBIE
MIOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKOM Teopuu. Hekoropble sBiIeHUs, MOATBEPXKAAIOIINE
ocHoBHble mnonoxkeHuss MKT. Temnora u temneparypa. IlpenMer m MeTroabsl MOJEKYISIpPHOM
buzuku.

OKCllepUMEHTANIBHBIE T'a30BbIE 3aKOHBI. TepmonmHamuueckas Temmneparypa. OCHOBHOE
ypaBHeHHE KuHeTH4Yeckoil Teopun razoB (Kmaysmyca). Pacnpenenenme Makcpena.
Pacnpenenenue bonprmana.

Tema 6. IlepBoe Hauamo TepMOAMHAMUKH. BTopoe Hauano tepmoauHamuku: Yucio
cTerneHeil cBo0opl. BHyTpeHHss sHeprus. TemnoemkocTy ra3oB. @u3nueckuil CMbICT MOJISPHON
ra3oBoil mnocrossHHOM. Pacnpenenenue sHepruum mno creneHsM cBobOoxasl. IlepBoe Hauano
TepMoaMHaMHMKH. PaboTta, coBepiiaemasi cUCTEMOH MpH U3MEHEHHH oObema. AnmabaTtudeckue
IIPOLIECCHI.

[ukn Kapro. Bropoe Hauano TepMOAMHAMHUKHN. DHTPONHS. DHTPOIUS UACATBHOIO Ia3a.
CTaTucTU4ECKU CMBICI SHTPOIHH.

Tema 7. SBnenuss nepenoca: CpeaHsisi AJuHa CBOOOJHOrO mpoOera. YpaBHEHHE
nepenoca. lud¢ysus. TennonpoBoaHocts. BHyTpeHHee TpeHue.

Tema 8. XKunkoctu u TBepasie Tena: OCOOEHHOCTH CTPOCHUS KHUJIKOCTEH U TBEPABIX TeEll.
Hedopmanus tBepaoro tena. TemnoBoe pacmMpeHUE TBEPABIX U JKUIKUX Tel. TermnoeMKocTb
TBEPJBIX M KUAKHUX Tel. uddy3us B )KUAKUX U TBEPAbIX Tenax. TenaonpoBoIHOCTh TBEPAbIX U
KUJIKUX Tel. Bs3kocTh XuakocTu. BHyTpeHHee naBieHue B KUAKOCTU. [loBepXxHOCTHOE
HaTsDKEHHE. J[ONOJHUTENbHOE [JaBICHHME 10 MCKPHUBJICHHON ITOBEPXHOCTBIO JKUIKOCTH.
Kanunnspusie ssBneHus.

Tema 9. V3MmeHeHue arperatHoro cocTosHus BemecTBa: [loHsTHe O (a30BBIX
MPEBPAICHUAX W JuarpaMMe COCTOSHMM BemlecTBa. PeanbHblii ra3. YpaBHeHue Ban-nep-
Baanbca. OmbiT Duaproca. Kputuueckas temmeparypa. Cxarue razoB. Oddexr Jxoyms-
Tomcona. Ucnapenue u konaencauus. Kunenue. [InaBnenne n kpuctamin3anus.

Tema 10. DnexTpocTtatuka: DaeKTpHU3aLMs TNl DIEKTPUUECKUN 3apsia. Bzaumoneincreue
AIIEKTPUYECKUX 3apsA0B B BaKkyyMe. DJEKTPUUECKOE TOJ€ M €ro HalpsHKeHHOCTh. Jlumoiib.
Teopema Octporpaackoro-I'aycca. Pabota npu nepeMerieHuu 3apsijia B 3JEKTPUUIECKOM IOJIe.
[Torenman. ITpoBOAHUKH B AJEKTPUUECKOM IOJIE. DIEKTPOEMKOCTb. JHEPrusl 3apsiKEHHOIO
npoBoAHMKa. [JludnmekTpukn B asekTpudeckoM  nose.  Ilonspusanus  IMANIEKTPUKOB.



OnekTpuueckoe TojJe B AMIJIEKTpUKe. JludnmekTpuueckas —IMPOHMLIAEMOCTb.  BekTop
3JEKTpUYeCKOr MHAYKIMU. KonaeHcaTop. DHeprust 3JeKTpUYECKOro Mmoisl.

Tema 11. IlocrossHHBIH OyeKTpuyecKudl TOK: OnekTpuueckuil Tok. Cuila Toka.
OnekTpoaBwKymas cuia. Hampsbkenwe. TOk B MeTa/UIMUECKUX MPOBOAHMKAaX. 3akoH Owma.
Pabora wm wmomHOCT, TOKa. PasBerBieHHass snekTpuueckas wemnb. [IpaBmma Kupxroda.
KoHTakTHas pa3HOCTh MOTEHUMATIOB. TepMO3JIeKTpUYECKHe ABJICHHS. TOK B MOJYIPOBOJHUKAX.
CoOcTBeHHAas U IPUMECHAs! IPOBOJUMOCTH MOTYIIPOBOJAHUKOB. TOK B JKHUAKOCTSIX. DIEKTPOIIH3.

Tema 12. Dnektpomarnetusm: [[0CTOAHHBIN MarHuT U KpyroBoil TOK. MarHUTHBIE MOJIS
MarHuTOB ¥ TOKOB. MarHutHoe B3auMOJCHCTBHE TOKOB B BakyyMme. HamnpskeHHOCTB
MarautHoro mnoja. @Popmyna Awmmnepa. 3akoH buo-Capapa-Jlamaca. MarnutHoe 1ose
cojeHonna u topouna. Jlua-, mapa- u (eppoMarHUTHBIC BelIeCTBA. MarHuTHAs WHIYKIIHSL.
[ToTOK MarHUTHOM MHIAYKUMHU. JelicTBE MarHUTHOr'O IOJIsI HAa MPOBOAHMK ¢ TOKOM. HekoTopeie
npuOOpbl U YCTAHOBKHM, OCHOBAHHBIE HA JBUKCHHUM 3apsyKEHHBIX YaCTHUL[ B JIEKTPUUYECKOM U
MarHuTHOM TIOJIE.

Tema 13. DnekTpoMarHuTHasi HHIYKIHS U IEPEMEHHBIN TOK. DIEKTPUICCKHIE KOJICOaHHs
Y 3JIEKTPOMAarHUTHBIE BOJIHBI: DJeKTpoMaruuTHas uHAykus. 3akon @apanes. [Ipasuiio Jlenna.
Toxku ®yko. BzaumHas MHAYKIMS U CAMOMHIYKIUSA. DHeprus marHutHoro nois. Ilonarue o6
3JIEKTPOMAarHUTHOM Teopun MakcBemna. EMKOCTHOE M MHAYKTHMBHOE CONPOTHBIICHHUS.
O06006mennsbIi 3aKoH OMma.

DNeKTPOMarHuTHHIE BOJHBL. 3aKpBITHIN KolebaTenbHBIH KOHTYp. Bubpatop ['epua.
ABTOKOJI€0ATENIbHBII KOHTYP.

Tema 14. O6mue cBeaeHus o mpupojie u cBoricTBax ceera: [Ipupona cera. OTpaxenue u
npenomiieHue cBera. llomHoe orpaxkenue. Jucnepcust cBeta. CnexTpbl. TOHKHE JIMH3BL
Muxkpockomn. OcHoBHbIE (QoTomMeTpuueckue xapaktepucTuku. llornomenue ceta. Pusnko-
XUMHYECKOe U (PU3HOIIOTHIECKOe ICHCTBHE CBETA.

Tema 15. BonnoBsle cBoiicTBa cBera: MHTtepdepenuus cera. nTepdepomerp. OmnbiT
Maiikenscona. CriennanbHasi TEOpHUsl OTHOCUTEIbHOCTU. MHTEepdepeHys cBera OTpa)XEHHOTO
OT Tpo3payHbIX IuleHOK. Jludpakius cBera. Paspemaromas crnocoOHOCTh ONTHYECKHX
npubopoB. Hudpaxkuus ot menei. udpaxuuonnsie cnekTpbl. JudpakunoHHas pemierka.
Paccesnue cera B mMyTHOW cpene. [ludpakuus peHTreHoBckux inydei. @opmyna Bynbda-
bparros. Audpakius mukpodactuil. Bonnsl e bpoiins.

Tema 16. Ilonspuzauus cBera. KBaHTOBBIE cBOiMcTBa cBeTa: EcTecTBEHHBIM U
MOJISIpPU30BaHHBIN cBeT. 3akoH Maimoca. J[BoitHoe mydernpenomiieHue. BparieHue miockoctu
KoJIeOaHUH TOJSpU30BaHHOTO cBera. [lomApuzanms mpu  JBOMHOM  JIy4erpeloMIICHHH.
[Tonsipu3anOHHbBIE YCTPOMCTBA.

TennoBoe n3nyuenue. A6conoTHO yepHoe Teno. 3akoH Kupxroda. 3akoH u3inydeHHs
abconoTHO yepHoro tena. KBanToBbii XapakTep nznyudenus. @opmysa [lnanka.

Tema 17. DnemeHTbl aTOMHON (QU3UKU: DneMeHThl aTOMHON ¢u3uku: CTpoeHue aTtoma.
JluckpeTHOCTh sHepreTuyeckux coctogHui artoma. lloctymarel bopa. Crpoenne aroma
BOJIOpOJIa U OOBSICHEHHWE €ro crekTpoB. KBaHTOBas Teopusi CTPOEHUS MHOTOXJIEKTPOHHBIX
atomoB. Jlromunecuennusi. KBantoBsie renepatopbl. @otorddext. Macca u ummnyasc GoToHa.
CgeroBoe naBienue. D dext Komnrona.

Tewma 18. Dnements! sinepHoi pusuku: OOmMe cBeAeHUsT 00 aTOMHBIX siapax. M30Torbl.
EcrecTBeHHas paanoakTUBHOCTh. Anb(a-, 6eTa- 1 raMMa-u3aydeHus. 3aKOHbI PaIuOAKTHBHOTO
pacnana. Meronpl HaOMIOAEHUS U PErHCTpPAllMM MUKpPOYACTUL. SnepHble peakuuu. DHeprus
cBs3u. JledexT macc atomHoro sinpa. Peakius nenenus. Lennas peakuus. SnepHslit peakTop.

b1.0.22 OcHOBBI NAPA3UTOJIOTHHU

JucuumnnuHa o0s3aTenbHast sl U3y4eHUsI.

Cemectp 3, 3auyer.

S3BIK peanu3anuy — pyCcCKHUi.

OO6mast TpyI0€MKOCTh TUCIUIUIMHBI COCTABIISIET 3 3.€., 108 4acoB, U3 KOTOPBIX



— nexiuu: 10 4.;

— CEMHHApPCKHeE 3aHaTus: 16 4.;

TemaTruueckui nJian:

Tema 1. OcHOBHBIE MTaPa3UTOIOTUUECKHIE MTOHATUS U TEPMUHBI.

Wcropus pa3zsutusa napazurosnoruu B Poccun. OCHOBHbIE TUIIBI CHMOMOTHYECKUX CBSI3EH
JKUBBIX OpraHu3MoB. BO3HUKHOBEHHWE U MpPOUCXOXAeHHE Mapa3utusMa. Kiaccubukanus
[apa3suToOB U UX X035€B. IIyTM NpOHMKHOBEHUS MApa3UTOB B OpPraHM3M XO03sAMHA. AnanTanuu
napasuToB K UX o0pa3y >ku3HU. [lapa3suTo-Xo3siMHHBIE B3aUMOOTHOIIEHUA. TpaHCMUCCUBHBIE U
NPUPOIHOOYArOBbIE OOJIE3HU

Tewma 2. [IpoTHcThI — apa3uThl YenoBeka (BO30yAUTENH, pacIpocTpaHeHue, Moppoorus
¥ J)KU3HEHHBIN UK, KIIMHUKA U TATOT€He3, IMarHOCTUKA, TPO(PUIIAKTHKA).

[IpoTtucTel — mapa3uThl >KEIYAOYHO-KHMILIEYHOIO TpakTa (Au3eHTepuiiHas ameba,
AAMOIMM, CapKOLUMUCTHI, KPHUITOCIOpUANH, OamaHTuauyMm). llpoTtucTsl — BO3OyauTENH
TPAaHCMHMCCHUBHBIX 3a0o0NieBaHUM (JeHIIMaHUU, TPUIIAHOCOMBI). [IpOTHCTHI-KpOBEMapa3nuThI
(ManspuiHbIM Ma3Moaui, nuporuiasmel). [IpoTucTel, obuTaronue B TKaHAX U HEpearolecs
HETPaHCMHUCCUBHO (HaWTIIepHH, apxeaMeObl, TOKCOIUIa3Ma, MUKPOCTIOPUIUN, TPUXOMOHA/IBI).

Tema 3. T'enbMHHTBI — Tapa3uThl YellOBeKa (BO3OyIMTENH, paclpoCTpaHEHHE,
Mopdonorusi YW SKU3HEHHBIM LMKJI, KIMHMKA W TATOreHe3, JUarHOCTHKa, MpOo(UIaKTHKA).
Tpematopbl.

Tpematonpl, obuTaOIIKME B KETyJOYHO-KUIIEYHOM TpakTe (OMHCTOPXHUC, (aciuoia),
TPEMAaTo/ibl KPOBEHOCHOU CUCTEMBI — IIUCTOCOMBI, JIETOYHBIE TPEMATO/IbI — NAPALIEHOTOHUMBI.

Tema 4. IlecToabl ¥ LIECTOMO3HI.

Lecroapl, obuTaromue B KHUIICUHUKE (IIUPOKHUM JIEHTEN, ObUMA M CBUHOW IICTICHB,
KapJIMKOBBIN IeNeHb). L[ecToapl, MPOMEKYTOUHBIM XO3IUHOM JJISi KOTOPBIX CIY>KUT YENIOBEK U
BbI3bIBa€MbI€ UMH 3a00s1€BaHMs (LIUCTULEPKO3, TMMEHOJIENN 103, 3XUHOKOKKO3, aJIbBEOKOKKO3).

Tema 5. OcHOBHBIE HEMaroa03bl 4YeloBeKa (BO30YAMTENM, pPACIHpPOCTPaHEHHE,
MOp(}OJIOTHs U KUZHEHHBIN LIUKJI, KJIMHUKA U IATOT€HEe3, IMarHOCTUKA, TPO(pUIaKTHKA).

Hemaronpl — reore’abMHUHTHI YeloBeKa (ackapuja, OCTPUIA, BIACOIJIaB, aHKUIOCTOMA).
Hecneunduunsie Hematonsl (yrpuiia KUIIEUHas, TOKCOkapa). Hemaroapl — OMOTeIbMUHTHI
YyenoBeKa (TPUXHUHEIUIa, PUILTa, aHU3aKiH ). OUIIPHATO3HI.

Tema 6. UneHHCcTOHOTHE — SKTONAPa3UTHl 4eloBeKa (BO3OYIUTENH, paclpOCTpaHEHUE,
MOP(HOIOTHS U KUZHEHHBIN ITUKJI, KIIMHUKA U TATOTeHEe3, TMarHOCTHKA, MPOPUIAKTHKA).

[TapasuTnueckue Kiemu (YEeCOTOUHBIN KIEI, KEJEe3HHIa yrpeBas), Mapa3uTHYecKue
HACEKOMBbIE (BIIH, OJIOXU, OBOJIbI), IEHTACOMBI (TIATHYCTKH).

B51.0.23 AHaToMud 4ej10BeKa

JucuunnuHa o0s3aTenbHast sl U3y4eHUsI.

CemecTp 3, 3auer.

SI3BIK peanuzanuu — pyCcCKuu.

OOm1ast TpPyI0EMKOCTh IUCIUILTHHBI cOCTaBisieT 3 3.¢., 108 yacoB, M3 KOTOpPhIX

— JIEKIHH: 22 4.;

— CEMHHAPCKUE 3aHATHS: 12 U,

— nabopaTtopHble paboThl: 36 u.

TemaTruueckui nJian:

Tema 1. BBenenue B mpeaMeT TUCUUIUIMHBI UCTOPHS. OCHOBHBIE TEPMHUHBI, OCH Teja
YeJI0BEKa, YPOBHU OpraHU3alMy OPraHU3Ma YEJIOBEKa.

Tema 2. HepBHas cucrema :00mM{ IJIaH CTPOEHUS, COMHHOM MO3TI, TOJOBHOM MO3T,
COMAaTUYECKHI 1 BET€TaTUBHBIN OT/IEIIBI.

Tema 3. OnopHo-1BUTaTENbHAS CUCTEMA: OCEBOM CKEJeT, J0OABOYHBIM CKEJEeT, MBIIIIIBI
TOJIOBBI U IIE€H, MBIIIILIBI TYJTOBUIIA, MBIl KOHEYHOCTEH.

Tema 4. CepaeuHo-cocyaucTasi CUCTEMA: COCYJIbl, CTPOEHHUE CTEHOK apTepUil M BEH, UX
knaccuukanus. [IpuHnumnel kKpoBocHaOkeHus opraHoB. Cepaime: CTpoeHUE TpeAcepauid u



JKEIYZ0YKOB, CTPOECHHME CTEHKU Cepjua, MpoBojsduias cucreMa cepaua. HHepBauusa u
KpoBocHaOxeHue cepaua. Cocyabl Malnoro kpyra KpoBooopaieHus. Aprepuu O00JIbLIOro Kpyra
KPOBOOOPAIIICHHUS: A0PTa, BETBH JIyTH a0PThI, TPyIHAS YaCTh a0pThI, OPIOIIHAS YacTh A0PTHI U €€
BeTBU. BeHbl OosbLIOro Kpyra KpoBOOOpallleHHs: cHcTeMa BEpXHEW IOJIOW BEHBI, CHUCTEMa
HWKHEH ool BeHsl. KpoBocHabOxkeHue mioa.

Tema 5. JlpIxaTenbHas cucTeMa: CTPOEHUE JbIXaTelIbHOW cucTeMbl. [Ipoucxoxaenue u
SMOpPHOHATILHOE Pa3BUTHE JbIXaTeIbHOM cucTeMbl. DyHKIMM AbIXaTelbHOW cucteMbl. Hoc u
HOCOBasI 110JIOCTh. | 'OpTaHb: CTpOeHHUE U (PYHKLUU, XPSALIM U MBILIIBI TOPTaHHU, KPOBOCHAOXKEHUE
U uHHepBauus. Tpaxes: CTpoeHHE TpaxeHw, CTPOCHHWE CTEHKU Tpaxeu, KPOBOCHAOKEHHE U
UHHepBalus. bpoHxu: crpoeHue, KpoBOCHaOKeHHe U MHHepBalus. JIerkue: MakpoCKOIMMYECKOe
CTPOEHHE JIETKMX, MHMKPOCKOIMYECKOE CTPOCHUE JIETKUX — allMHYC, WHHEpBAalUs JIETKUX,
KPOBOCHA0)KEHUE JIETKUX.

Tema 6. IlumeBaputenbHas cucrema: CTpoeHHME NUIIEBAPUTEIBHON CUCTEMBI.
[TpoucxoxxaeHne u SMOPUOHAIBHOE PAa3BUTHE IMUIIEBAPUTENBHON cUcTeMbl. POTOBast MOIOCTb.
[Tumeson. JKenynok: (yHKIMHM KemylKa, MaKpOCKOIMYECKOE CTPOEHUE KeIlylKa, CTPOEHHUE
CTEHKM J>KellyJlKka, MHHEpBallUsg U KPOBOCHAOXKEHHUE jKelyaka. TOHKMH KHUIIEUHHK: (YHKLIUU
TOHKOTO KHIIEYHHMKA, JBEHAALATUIIEPCTHAs] KHILIKA, TOLIAs KHIIKA, IOJB3AOLIHAS KHILKA,
UHHEpBaIMsl TOHKOIO KHIIEYHUKA. TOJCTBIM KHMIIEYHHUK: oOIllee CcTpoeHue M (QyHKIMH,
000/T0uHasl KHIIKa, TpsMas KHIIKA, WHHEPBAIMA TOJICTOTO KWIICYHHWKA. [ledeHb: (GyHKIUU
IICYECHHU, MAKPOCKOIIMYECKOE CTPOCHHE II€YEHH, MMKPOCKOIMYECKOE CTPOCHHUE IICUEHH,
KPOBOCHAO)KEHHE  TI€YEHW, WHHEpBalus  nedeHW. JKemuHbld  My3bIph:  (DYHKIHH,
MaKpOCKOIIMYECKOE M  MHMKPOCKOIIMYECKOE  CTPOEHHE, TPOTOKH JKEIYHOIO  Iy3bIps,
KpoBOCHaO)keHME W  wuHHepBauus. [lomkenmymodnas —kene3a: CTpOCHHE W (QYHKIUH
HOJDKETYA0YHOM Kelle3bl, KpOBOCHA0XEHNEe M HHHEpBaLHsl.

Tema 7. BeiienurenbHas cucTeMa: CTPOCHUE BBIICIUTEIBHON cucTeMBL. [IponcxoxaeHue
U SMOPHOHAIBHOE PA3BUTHE BBIIEIUTENBHOW cUCTeMbl. DYHKIUU BbIICIUTEIBHON CHCTEMBI.
[Toukn: MaKpOCKOIMYECKOE CTPOCHHE TIO0YEeK, MHKPOCKOIIMYECKOE CTPOEHHE TOYeK,
KpPOBOCHA0)KEHUE IOuYeK, MHHepBanus nouek. HedppoH — cTpykTypHas M (yHKUMOHAIbHas
€MHMIIA TIOYEK: CTPOEHUE HePpOHa, MOYEYHbIE Telblla, MOYEUHBbIH (PUIBTP, AUCTAIBHBIA U
NPOKCUMAJIbHBIA OTIeNbl KaHanblla HeppoHa, kiaccudukauus HeppoHOB. MOYETOUHHK.
MoueBoil my3bIpb: MaKpOCKOIIMYECKOE W MHUKPOCKOIMYECKOE CTPOECHHME, KPOBOCHAOXKEHHE U
MHHepBanus. MouencnycKkaTeabHbI KaHall.

Tema 8. DHHOKpUHHAs cucTema: KiacCHU(pHUKalus SHIOKPUHHBIX jkene3. LleHTpanbHas
perysnus GyHKUMN SHAOKPUHHBIX kene3. ['mnodus: agenorunopus, 3agusas gons runodusa,
POMEXYTOUHas 101l runodusa, KpoBocHadkeHue runodpusa. ' unopus — 3aBUcCHMbIE Kele3bl:
IIUTOBHJIHAS JKeJle3a — OCOOCHHOCTH CTPOeHMS U (DYHKIMM, HAAMOYEYHUKH — CTPOCHHE MU
(GYHKIIMM KOPKOBOTO BEIIECTBA, SHJOKPUHHAS YacTh MOJIOBBIX kene3. ['unopus — HezaBucuMbIe
JKEJIe3bl: MapalluTOBUHAS JKeJe3a, YHAOKPUHHAS 4acTb IOJKEIYAOYHOW >KeNe3bl, MO3TOBOE
BEIIECTBO HAAMOYEUHUKOB, AMUPU3, TUMYC.

Tema 9. ITonoBas cucrema: cTpoeHue, GyHKIUH, KPOBOCHAOKEHNE, UHHEPBALIUSI.

TemalO. Opransl uyBCTB: cTpoeHHE, Tororpadusi, PyHKIIHH.

b1.0.24 buoreorpagus

JuctunnuHa oOs3aTenbHas I U3yUCHUS.

Cemectp 4, 5K3aMeH.

S3BIK peanu3anum — pyCCKUi.

OO61mast Tpy10€MKOCTh TUCHHUIUIHHBI COCTaBisIeT 5 3.€., 180 uacoB, U3 KOTOPHIX
— JIexuu: 24 4.;

— CEMUHAPCKUeE 3aHATus: 24 u.

— maboparopHbie padoThl: 20 4.

TemaTn4yecKHui IJIAH:



Tema 1. buoreorpadus kax Hayka. Hcropusi Ouoreorpadgum buoreorpadpus kax
MEXIUCUMIUIMHApHAs obnacth 3HaHui. llpeamer, 3amaum u Meroabl Ouoreorpauueckux
uccnenoBanuii. CBs3u Ouoreorpadguu ¢ OMOJOTHUECKUMH W TeorpapuyecKMMH HayKaMu.
OcHoBHBIE TIOHATUS OWoreorpaduu: apeai, ¢ayHa, ¢aopa, OMOTa, paCTUTEIBHOCTD, JKUBOTHOE
HaceneHue, onom. OCHOBHEIE pa3zensl Onoreorpadun: yaeHue oo apeanax (XOpoyIorHs), yueHue
o Omore, yuyeHue o OuoMax, peruoHajgbHas Ouoreorpadus, HCTOpUYecKas Ouoreorpadmusi.
Bosnuknosenue Ouoreorpaduu. [IpenmecTByroniie HaydHble 3HaHuSA 1 uaen. A. I'ymMOoapaT —
OCHOBOIIOJIOKHUK Ouoreorpaduu. @opMupoBaHUE 3BOJIIOLIMOHHBIX MOJIX0A0B B OHoreorpaduu
(Y. dapsuH, A. Yomiec). DKOIOrH4ecKue acmeKkTsl ouoreorpaduu. Yuenue o 6uochepe B.U.
Bepnanckoro. CoBpeMeHHBIN YpOBEHb pa3BUTHS Onoreorpaduu. Bkiaa pocCHCKUX U TOMCKHX
yueHbIX B paszButue oOuoreorpaduu. duddepenumanus Ouoreorpaduu mo oObEKTaM, cpeaam
oburtanus. [IpakTuyeckoe 3HaueHue ororeorpaduu.

Tema 2. Yuenue o0 apeamax. [lomstme apeama. MeToabl KapTUPOBaHUS apeaioB.
['panuiubl  apeanoB: KIMMaTUYeCKHUe, oporpaduueckue, saaduyeckue, OUOLECHOTHYECKHE.
Benuuuna apeana. @opmMbl ¥ TUNbl apeanoB. CIUIOLIHBIE U MPEPHIBUCTBIE (AU3BIOHKTUBHBIC)
apeasnbl. Apeanbl 3BPUTONHBIX M CTEHOTONHBIX BUAOB. KOCMONOIMTBI U 3HIEMHUKH.
Llupkymnonsipable, UPKyMOOpeasbHbIe, ITAHTPOIHMYECKUE, APKTOAIBIIMHCKUE  apealbl.
Ilenoapean u roynoapeai.

Tema 3. Apean kak wucropudeckoe siBieHue. DakTopbl (OPMUPOBAHHS apeaa.
MoHOTONHOE U MOJUTONHOE MPOUCXOXKIeHHe BUI0B. OOpa3oBaHUe NEPBUYHOTO apeana BHUJA.
['eorpaduueckas muddepenimanus (Bukapusm). Bukapupyromme Buisl. Paccenenue Buaa.
CpenctBa, xapakTep M CKOpOCTb pacceleHusi BUAOB. llperpaabl pacceneHHi0 BHJIOB.
ConpspkeHHOE pacceneHre BUAOB. MOOWIBHOCTH apeanoB. PerpeccuBHoe pa3BUTHE apealios.
Pazmepbsl apeasioB M BO3pacT BHMJIOB. Apeajl TaKCOHOB pPAHIOM BbIIIE BHJA. XapakTep
pacopenenenus BUJIOB BHYTpU apeasia poga. LIeHTpbl NpOMCXOXKIEHUS U LIEHTPhl BUJIOBOTO
MHOrooOpasus. LIeHTpbl IpOMCX0XKIEHUS KYIbTYPHBIX PaCTeHUH.

Tema 4. Yuenune o 6uore (dyope u dayne). Onpenenenne 6uoThl, Gaopbl U (hayHbI.
CooTHoleHne NOHATHH (opa, pacTUTENBHOCTh, PACTUTENBHBIH TOKpoB. COOTHOIIEHHE
noHsATUH (ayHa © IKMBOTHOE HaceleHWe, OmoTa W OMOM. OTambl HU3Y4YEHUS OHOTHI
(MHBEHTapu3alys, aHaIu3, PEKOHCTPYKUHMsS TeHe3uca ¢uiopsl, ¢ayHbl, OHOTH). MeToabl
MHBeHTapu3aluu Quopbl U (payHsl. MeTos cpaBHUTENBHOTO HccienoBaHUs (Guopbl U (ayHBI.
Kpurepun KOppEeKTHOCTH CpaBHUTEIbHO-(IOPUCTHUECKUX HccienoBaHuid. KoHKpeTHsbIe,
JIOKaJIbHbIE U MapluaibHble Quopbl. TakcoHoMHUecKUi aHanu3 Guiop U (ayH. DKoIOrHUECKU
aHaJu3, XOpoJIorndeckuii (reorpaduueckuii) ananus. Ananus o6orarctsa ¢uop u dayn. Metoast
KOJIMYECTBEHHOW OlLIEHKH cxoicTBa (yop u ¢ayH. CUMMeTpUUHbIE U HECUMMETPUYHBIE MEPbI
cxozactia. ['paduueckas uHTEpHpeTalys CX0ACTBa-pa3nuyus ¢aop u days.

Tema 5. DHAEMHU3M U PEIUKTOBBIC SIBJICHUS. PEKOHCTPYKIHS ucTOprH OMOTHL. [loHsTHE
SHJIEMHUKOB. YPOBEHb JHAeMHU3Ma ¢uopbl U ¢ayHbl. DaKTOpbl, ONpeAessIIoIne YPOBEHb
sHAEeMU3Ma. BU0BOM, pOIOBON U CEMEMCTBEHHBIN YHAEMU3M. PerpeccuBHbIN U MPOTPECCUBHBIN
DHJIEMH3M, MAaJCOPHJIEMHUKH M HeodHAeMuku. I[lonstue penukrta. Kpurepuu pemukToBoro
xapaktepa BuAoB. CucremaTnueckue U reorpaduyeckue penuktsl. [lapiuanbHbie U TOTaabHbIE
reorpaguueckue penukThl. Kiaccudukanus reorpaduueckux penukToB. HemopanbHble H
[IILIMATIbHBIE PETUKTHI BO ¢uiope U payHe Cubupu. I'enesuc ¢iop u dayH. ABTOXTOHHBIE U
QIJIOXTOHHBIE TEHACHIIUN B OMOTOTEHE3e.

Tema 6. Mcropuueckoe pas3BuTHE NpUPOAHON cpenbl. IlanmeoHTonoruss — Hayka o0
UCTOPUU CTAHOBJIGHUS M Pa3BUTUS OPraHMYECKOTO MHpa MPOILIBIX T'EOJOTMYECKUX JIOX.
JluHamuKa COOTHOLIEHUs CYIIM U MOpS B pa3Hble TeosIornyeckue 3Moxu. ['unoresa gukcusma.
Teopust MocToB cym. IIpennocbuiku mosiBIeHUs Tunore3 MoounusMa. A. Berenep u teopust
npeiida kontTuHEeHTOB. [IpencraBnenue o packone [lanren u Beigenenne ['onBansl u JlaBpazum.
CoBpeMeHHbIE TPEACTaBICHUS O HOBOMITIO0ANBFHON TEKTOHUKE. Teopus TUTOCHEPHBIX IUIUT U
MeXaHu3M (OPMHUPOBaHMA KOHTHHEHTOB M OKeaHOB. (OCHOBHBIE JTamlbl TINTOOAIBHBIX
TEKTOHMYECKUX U3MEHEHUMN.



Tema 7. I'eoxpoHosiornueckass UCTOpHUsS pa3BUTHS OHMOTHI. Pa3neneHue reomornyeckoi
UCTOpPUHU 3eMJIMd Ha 3pbl, SMOXU M NEepuojbl. 3apoxkieHue >ku3Hu Ha 3emuie. [lepBrie 3Tarbl
IBOJIIOLIMM JKUBBIX OPraHu3MOB. BO3HMKHOBEHHE MHOIOKJIETOUHBIX OPraHM3MOB. OBOJIOLUS
0eCIO3BOHOYHBIX W BOJOpOCied B HUXKHEM Imajneo3oe. [losBieHue Ha3eMHBIX pacTeHHUIl B
cunype. PasButue ¢uopsl u ¢ayHsl B BepXHEM Majneo3oe U Me3o030e. [losBieHne 1BETKOBBIX
pacTeHuil B MEJIOBOM IepHOJIe. DBOJIOLUS PACTUTEIHHOIO MOKPOBA M KUBOTHOI'O HACEJICHUS B
najeoreHe M HeoreHe. YerBeptuuHas uctopus O6uoTel Cubupu. Jlanmmadrtel U KUBOTHOE
HacelleHue TuielicTonena. JlunaMuka JganamadToB U KIMMaTta B TOJIOLEHE.

Tema 8. buoreorpadpuueckoe paiionupoBanue cymu. OCHOBHBIE IPHHLUIIBI
pailoHHpOBaHMS, XOPUOHBI  (€AMHMILIBI  pailoHuUpoBaHus). Kpurepum ¥  IPUHLUIBI
dopucTHYeCcKOTo, (PayHUCTUIECKOro, Onoreorpaduueckoro (OMOTHYECKOTr0) paliOHUPOBAHUS.
®nopuctuyeckoe paronupoBanve cymu 1o A.Jl. TaxtamksHy. XapakTepucTuKa LapCTB
(lomapktuueckoe, Ilameorponuueckoe, Heorponuueckoe, Kanckoe, ABcTpanuiickoe,
['onanrapktuyeckoe). DayHuctudyeckoe mnonpazaenenue cymu 1o H.H.  [poznosy.
XapakTepucTuka OCHOBHBIX wHapctB u obnacredl. ILlapctBo Horores (ABcrpanuiickas,
Anrtapkruueckas obnactu). IlapcrBo Heores (Heorponumueckas o6macts). lapcTBo Ilaneores
(Oduonckas obnacte, Muno-Manaiickas o6xacts). LlapctBo Apkrores (I'omapkruueckas
obnactp). buotudeckue napcrea no BropoBy u Jlpo3noBy: AHTapkTuueckoe, ABCTpaiHiickoe,
OpuenransHoe (Bocrounoe), Manarackapckoe, Karmckoe, Ddwuorickoe, Heorpommdeckoe,
Heapkruueckoe, [laneapktuueckoe.

Tema 9. OcHoBHble THIBI O0MOMOB. KnumaTtuueckas oOyCIOBIEHHOCTh paclpeaeieHus
OMOMOB. 3aKOHOMEPHOCTU pacIpeaeneHuss cooOuiecTB. 30HalbHbIE, HHTPA30HAIBHBIE U
IKCTpa3OHaJbHBIE cooOmecTBa. Cxema wuIeasbHOrO KOHTHHEHTa. (000meHHas cxema
30HAIBHOCTH PACTUTEIBHOCTH I MATEPUKOB BOCTOYHOTO MONyapus. BiakHeie Tponuueckue
neca. OOnacTH paclpoOCTPAHEHMs] BIAKHBIX TPOMHMYECKUX JiecOoB. BepTukanpHas u
TOpU30HTaNIbHAs CTPYKTypa. JKuzHeHHble (opMbl pacTeHH. MaHrpoBble, 10Ke3eNEHbIE Jieca.
I'emurunen. TukoBbie u canoBble Jyieca HOro-Bocrounoit Asum. Kaatmnra — ce30HHBIE
Tponnyeckue yneca IOxxHoi Amepuxu. CaBanHbl. PacnpocTpaHeHune caBaHH, OCHOBHBIE THIIBI
caBaHH. CyOTponHruecKre Cyxue jieca U KyCTapHUKOBBIE cooliecTBa (MakBuc). JleTHe3enéHonie
Jeca yMEpEeHHOM 30HBI ceBepHOro mnomymapus. lllupoxonucrBeHHble neca EBpomnbl.
MenkonuctBennbie jieca Cubupu. bopeanbHbie xBolHBIE Jieca. OCHOBHBIE JIECOOOpa3yIOIINE
opoJbl TaeKHBIX JecoB EBpasuu. Ctennble 6nomsl EBpasuu. Jlecocrenu, HacTosIKeE, JTyTOBbIE
u onycteiHeHHble crenu. [Ipepun CeepHoit Amepuku. Ilamma HOxnoit Amepuxu. Tyccoku
Hogoit 3enanguu. Tponuueckue M cyOTponnyeckue MmycThlHU. IIyCTBIHM yMepeHHOro mosca.
['eorpaduyeckoe pacnpocTpaHeHHUE MyCTbIHb. Tumbl mycThiHb. IIpobimema OGoOprOBI €
ONyCTbIHMBaHUEM. ApkTuyeckas TyHApa. IlupotHas u  goarotHas auddepeHuuanus
€Bpa3suaTCKuX TYHJp. THUIBl apKTUYECKUX TYHIpP. AHTPOIOTE€HHBbIE HapYyIIEHUS TYHIPOBBIX
O6uomMoB. bHOMBI TOpHBIX TeppUTOpUi. BBICOTHas MOSCHOCTH B pPACHpPENEICHUN KHUBBIX
opranu3MoB. Tunbl noscHoctd. OnpeneneHre 00JacTé BbICOKOTOpHil. THUIBI BBICOKOTOPHBIX
JaHamagdToB, UX reorpagpuueckoe pacupocTpaHeHue.

Tema 10. buoreorpadus KOHTHMHEHTalIbHBIX BOJOEMOB U MHUpPOBOro OKeaHa.
OCOOeHHOCTH MPECHOBOAHOM cpenbl 0OWTaHHMsS. DKOCHUCTEMBbI IPOTOYHBIX BOA U 03€p.
Dxoyioruueckue o0JacTu okeaHa. buoreorpaduieckoe paioHHpOBaHUE OKEaHa.

Tema 11. buoreorpaduyeckue acnekTsl cOXpaHEeHUs OHOpa3HOOOpa3us. YPOBHU U
reorpadus OumopazHooOpa3usa. buopasznoobpasue Poccun. buoreorpaduyeckne TPUHITUTIBI
co3nanus oco6o oxpansiembix Teppuropuit (OOIT). Tunsr OOIL.

Bb1.0.25 IluTo10rUs M TUCTOJIOTUSA

JucuumnnuHa o0s3aTenbHast sl U3y4eHUsI.

Cemectp 4, 5K3aMeH.

S3BIK peanu3anuy — pyCcCKHUi.

OO6m1ast TpyI0€MKOCTh TUCIUIUIMHBI COCTABIISIET 4 3.€., 144 qacoB, U3 KOTOPBIX



— JIeKnuy: 28 u.;

— CEMUHApCKUe 3aHATus: 8 4.

— nabopatopHsbie padoTsl: 30 u.

TemaTu4yeckuii niian:

Tembl 1eKYUOHHBIX 3AHAMULL

1. ITutonorusa kak Hayka. OOBEKT, pa3zienbl, CBSI3b C IPYTMMHU HayKaMH, IPaKTHYECKOE
IIPUMEHEHUE.

2. Xumuyeckuil coctaB KieTok. CTpoeHue n (QpyHKUIUM OEKOB, HYKJIECHMHOBBIX KHCIOT,
JUIHU/IOB.

3. Knerounsie MmemOpaHBbI.

XUMHUYECKUH COCTaB MeMOpaH: JUIHJBL, MeMOpaHHble Oenku; (QYHKIMH MeMOpaHHBIX
0enKoB; MeMOpaHHBbIE YIVIEBOJbI, TJIMKOKAIMKC. [lOJBMXKHOCTH MOJIEKY]l B MeMOpaHe.
AcuMMeTpHs KJIETOYHBIX MeMOpaH. YBenuueHue ruiomaan memOpan. OyHkuun OnomeMOpaH.
Tpancnopt uepe3 MmeMOpany.

4. Kirerounoe sipo. Ctpoenue, pyHKINM.

V3meHeHus konmyecTBa sjep B Kierke. I'mbenb snpa. SnepHas o6onouka; saepHbIN
HOPOBBI  KoMIUIeKC. Ponb simepHOil 0005I0YKM B SIEPHO-IIUTOIUIA3MATHIECKOM OOMEHE.
XpomaTuH UHTep(a3HbIX KIETOK. OJyxpoMmaruH. I'erepoxpoMaTuH (KOHCTUTYTHBHBIM,
¢dakynbratuBHbIN). CTpYKTYpHbIE TUIIBI sA€p. SApbIKo. SnepHblil OenKOBBINH MaTpPUKC.

5. ¥Yposnu ynakosku JJHK. Xpomocomsl.

VYporuu ynakoku JIHK B coctaBe mHTepdasHoro xpomatuaa. Xpomonema. XpoMaTHia.
O6mas Mmopgosoruss meradaszHelx xpomocoM. lLlentpomepa. Kuneroxop. Tenomepsl.
Knaccupukamuss ~ mMutoTMueckux  xpomocoM  Haammua.  Kapuworun.  Mamorpamma.
JuddepenunanbHoe OKpalMBaHue XpoMOCcoM. A- 1 B- XxpoMocoMmsl.

6. Anmapar ['onbmxu.

Crpoenue Al. IlomsapHocTh nukTHOCOMBI. IM3MeHenne AT B KJIETOYHOM LIMKIIE.
Oyukuun Al'. Mexanusm Tpancnopra BemecTB yepe3 Al benku, ydacTBytoliye B TpaHCIOpPTE
BeniecTB uepe3 Al'. A" — HCTOYHUK KJIETOYHBIX JIM30COM.

7. DHJI0MIa3MATUYECKUIN PETUKYITYM.

I'panynspnsiii OIIP. @ynkuun rpOIIP. IN'magkuit OIIP. @ynknuu radIIP. U3menenus
OIIP npu marosmoruu KIETKU. BHYyTpuKiIeTOUHBIE CTPYKTypbl, oOpa3oBaHHbie OIIP
(apracromiazma, Tenbla Hucens, capkoriasMaTH4ecKuil peTHKYIyM).

8. LluTockerner.

AxTuHOBbIE (unaMeHThl (OenKOBBIM cocTaB; (opMUpOBaHME AaKTHHOBBIX (HUOPMILT;
OenkM, CBS3bIBAIOIIMECS C AKTMHOM M HMX POJb B 00pa30BaHUU AKTUHOBOTO IIMTOCKEJIETA).
JluHaMuKa akTHHOBOT'O KOpTEeKca (JaMeuIMIoIuH, (GUI0noJuH, HHBAIO0MOAN). MUKPOTPYOOUKH.
Crtpoenue u odpazoBanue MUKpoTpyoOouek. [lonsipHocTs MuUKpoTpyOOUek. LleHTpsl opranu3anuu
MUKpoTpyOouek. Ctpoenue ueHTpHoied. CTPyKTypbl, B COCTaB KOTOPBIX  BXOJAT
MUKpPOTPYOOUKH (PECHHUYKM U KIyTHMKH). @DyHKIMM MHKpoTpyOouek. [Ipomexxyrounbie
¢mnamentsl. benkoBelii coctaB. dopMupoBaHHE NPOMEKYTOUYHBIX (HIAMEHTOB. DYHKIUU
POMEXKYTOUHBIN punamenToB. Ob1IKe cBolicTBa (hUIaMEHTOB IUTOCKeneTa. MoTtopHble OelnKu
U IIUTOCKEJIET.

9. MUTOXOHIpHUH.

Metoapl n3ydeHus MUTOXOHApU. KonnuecTBo MUTOXOHAPUN B KieTkax. JIokanuzanus
MUTOXOHJpUHM B KieTkax. CtpoeHne MuToxoHApuil. CuHTe3 AT® B MUTOXOHAPUAX KIETKH.
VYBenuueHne 4uciaa MHUTOXOHIAPHHA. ABTOPENpPOAYKIMS MHUTOXOHAPUN (MHTOXOHIpPHUAIbHBIE
JHK, PHK, pu6ocomsr). ['mmore3a 0 SHIOCUMOMOTHYECKOM TMPOMCXOKICHHN MUTOXOHIPHI.
XoHapuoM. MeXMUTOXOHAPUATIbHBIE KOHTAKTHI.

10. OugouunTo3. JIuzocomsl. Ayrodarusi.

@arouuTo3 u nuHOUMTO3. Hecmeunpuyeckuid wu  cneurUYECKUd  IHAOLMTO3.
MexaHu3Mbl U3MEHEHHs IUIa3MaJeMMBbl INPU SHAOLMTO3€. OHAOLMTO3 C YyYacTHEM OElKOB
OKaliMiIeHHs (KJIaTpuHa M KaBeonuHa). IlepeHoc nmurannoB mo sHpocoMaM. Tumsl JIM30COM:



MEPBUYHBIC JTU30COMBI; BTOPUYHBIC JIM30COMBI, OCTATOYHBIE TENbla; ayTo(harocoMBbL.
JIuzocomHbIE MATONIOTUN.

11. Tpancuuros, sx301uTo3. O0Imas cxema BaKyOJIIPHON CUCTEMbI KIETKH. MeXaHU3Mbl
TpaHcUMTO3a. MeXaHU3Mbl JK301UTO3a. JTambl 3K301uTo3a. O0001IEeHNe HHPOpPMAIMH O
BAKYOJISIPHOM CUCTEME KJIETKH.

12. KimeTouyHsiil IMKiI. MuTo3.

OOmiast xapakTepuCTHKa CTaJWi KJIETOYHOTO IMKJIA. KOHTPOJIbHBIE TOYKH KIETOYHOTO
LUKJIA. DHJIOTE€HHBIE PETYISATOPbI KJIETOUYHOIO UKIIA.

Wurepdaza. G1 ¢aza. GO daza. S-daza. G2-haza. Muto3. da3sl mutTo3za (mpodasa,
Mmeradaza, anadaza A, anadaza B, tenodaza). Bepereno nenenus. [lutokunes. LleHTrpocomMHbIi
UK.

13. 'amerorenes. Meiios.

Cragun rameroreHesa (CTaaus pa3sMHOXKEHHS, CTaJus pPOCTa, CTaAMs CO3PEBAHMUS).
Meiios. I nenenue meiiosa. [Ipodasa I nenenus merosa (JientoTeHa, 3UTOTEHA, CHHAIITOHEMHBIN
KOMIUIEKC, TIaXUTeHa, KPOCCHHIOBEp, AWIUIOTEHA, XHMa3Mbl, AuakuHe3). Meradasza, anadasa,
tenodaza [ nmenmenus weiioza. Il nmemenme wmeiio3a. ['enHermdeckue dddexTl Merosa.
buonornueckuit cmpicn  meitoza. Craauss  QopmupoBaHusi (CHEpMHOreHE3), CTPOEHUE
crnepmatozonaa. Omiogorsopenue. OTIMUKS raMeT OT JIPYTUX KIIETOK.

14. I'uctonorus Kak HayKa.

3anaun rucronoruu. Omnpenenenve TkaHu. Pa3aensl ructosorunv. MakpoCKONUYECKUMA
MEepPUOJ PA3BUTHS THUCTOJOTUH. MUKPOCKOMMYECKUN TEPHOJI pa3BUTHsS THCTOJOruMu. Pa3Butue
TKaHe B OHTOrEHe3e: JTambl OpTOTONUYecKod nuddepeHIUpoBKH, OIACTOMEPHOU
QG epeHIMPOBKY, 3a4aTKOBOW auddepeHnnpoBkr, Tuctorenes. Kiaccupukanus TkaHei.
OO0mue nPUHLHUIBI CTPYKTYPHOW oOpraHu3anuu TkaHei. Perenepanus Tkaneid. Dopwmbl
pereHepanuu. YpoBHH pereHepaunu. CrocoObl pereHepanuu. DakToOpbl, pPEryIHPYIOLIHE
pereHepanmo

15. DnurenuanbHas TKaHb.

I'ucrorenes (SMUTENUM SHTOAEPMAIBHOIO, 3K30EPMAIBHOIO U  MeE30/1epPMaJIbHOIO
npoucxoxaenus). Mopdodyukuronansaas kinaccuduranus dnutenreB. [lOKpoBHBIN U
KeneaucToll snuTeauu. OHOCIOMHBIN OTHOPSIHBIA SnuTenuil (MIOCKUH, KyOWYecKHid,
HWIMHIpUYecKuit). OHOCIOMHBIA MHOTOPSIHBIA MepLaTeNnbHbIA 3MUTENN. MHOrocIoMHbIN
AMUTENUH  (MHOTOCIOMHBIM  TUIOCKMA  HEOpOTOBEBAIOLINM, MHOTOCIOWHBIA  MIOCKUH
oporopeBatomuii). Ilepexomnpiii snurenuid. JKene3ucTeld HANUTENHH (THUIBI  CEKPEIUH,
MOp(}OIOrHYeCcKHe BUIBI MHOTOKJIETOYHBIX JKENe3).

16. HepBHas TkaHb.

l'ucrorenes (mpou3BOHBIE HEPBHOM TPYOKH, HEPBHOTO TPEOHS U HEHPATBHBIX TUIAKO).
Heiiporene3s y B3pocibix opranu3MoB. Murpamus HelpoOiactoB. OOmas Mopdomorus
HeliponoB.  lluromoruyeckass  xapaktepuctuka Hedpona. Kmaccudukanum  HeHpoHOB
(Mmopdonorudeckas, ¢pyHKIMOHATBHASA, Onoxumudeckas). Pereneparus HeiiponoB. Heitpormms:
knaccupukanus u - QyHKIHOHaIbHas Mopdomorus. AcTpornusi. DNeHIUMHAs — TIIHA.
Omnuroaenapornuda. Mukporius. be3aMuenmHOBbIE 1 MUETMHOBBIE HEPBHBIE BOJIOKHA. HepBHbBIE
okoH4YaHusl. CTpoeHHME XMMHUYECKOTO CHHAarca. MexXxaHu3M IMepedauyd HEPBHOTO HMMITYJIbca B
xuMudeckoM cuHance. Kmaccudukamus pernentopoB. PernentopHblid MOTEHIMAN, TOTECHIIHAI
MOKOS ¥ IOTEHIINAJI JIEHCTBHUA.

17. MplimeyHasi TKaHb.

l'ucrorene3 (MpOW3BOAHBIE MHOTOMOB, MHUOSIUKAPAMANBHBIX IUTACTUHOK, TIAKast
MBIIIIEYHAsT TKaHb ME3CHXUMHOTO, OJIUJEPMAIBHOTO W HEUPATHLHOTO TPOUCXOXKICHUS).
OcHoBHBIE  MOP(OJIIOTUYECKHME TPU3HAKK  DJIEMEHTOB  MBIIMIEYHBIX  TKaHei. OoOmas
XapaKTepUCTHUKa U KiIaccU(UKalus MblleyHblXx TKaHei. [lomepeuHomonocaTast ckeneTHas
MBIIIIEYHAS TKaHb (CTPOCHHUE MBIIIIBI, TUCTOTEHE3, 00pa3oBaHUE M CTPOCHHE MHOCUMILIACTA,
KJIETOYHBIE OPraHOMJbl MHUOCHMILIACTA, CTPOEHHE MUO(PHUOPUILI, MEXaHU3M PaclpOCTPaHEHUS
BO30YXKICHHMSI B MBIIIEYHOM BOJIOKHE, MHOCATEIUIMTOLUTHI). PereHepamus CKeneTHOU



MbimeyHol TkaHu. CepaeyHas MeblieyHass TKaHb. KietouHsni coctaB. OObeauHEHUE
KapJMOMHUOIIMTOB, BCTABOYHBIE IUIACTUHKHU. | TaaKkue MbllieyHble TKaHU. [ ucrorenes. CtpoeHue
muonuTa. OCOOEHHOCTH CTPOEHUS COKPATUTENILHOTO anmapara. Pereneparusi.

18. Txanu BHyTpeHHEH cpebl. OOmue cBoiicTBa U GyHKIMH. Me3eHxuma.

CoOCTBEHHO COEAMHUTENbHBIE TKAaHU. BOJIOKHHUCTBIE COCAMHUTENbHBIE TKAHU: pPbIXJIas
COCMHUTENIbHAA TKaHb (KJIETOYHBIA cocTaB, (DyHKUMH); IUIOTHAas COEAMHUTEIbHAs TKaHb
(neodopmnennas, odpopmienHas). CoeJUHUTENbHbIE TKAaHU CO CIIEHUAIBHBIMUA CBOMCTBAMHU:
PETUKYIISIpHAS; )kKupoBas (Oemnast, Oypasi); MUTMEHTHAsI; CIIM3UCTASI.

CkeneTHbIC TKaHU: XpsIEBas TKaHb: 00pa3oBaHUE, CTPOCHHE, QYHKINHU, KIACCH(PUKAIIHS
(TMANMHOBBIM XS, dJACTHUYECKUNA XPSII, BOJOKHUCTBINA XpAIl); KOCTHAs TKaHb: KJIETOUYHBIN
COCTaB; MEXKKJIETOYHOE BEUIECTBO; KiaccuuKaus (peTukynopuOpo3Has; IUIaCTHHYATAS;
neHTuH). CTpoeHue 1 pocT TpyOuaToil KOCTH, HAIKOCTHUIIA. PereHeparius KOCTHON TKaHH.

Tkanu cucreMbl kpoBH. ['emornon3. CoBpeMeHHas KOHLEMLUsS KpoBeTBOpeHusi. OpraHbl
KpoBeTBopeHUs. KpoBeTBopHble TKaHu (Muenouanas, aumdbounaHas). KpoBb: 3pUTPOIUTHI
(ctpoeHue, GyHKIMH, CTapeHUe); TpoMOOIUTHI (0Opa3oBaHWe, akKTUBaIUsA, (YHKIUHN);
JCUKOIUTHI (TPaHYJIOIUTHI, arpaHyjoOLHUTHI); IJ1a3Ma KpoBH, coctaB. Jlumda (oOpa3oBaHue
muMdsb1, coctaB IUMQBL, QYHKIUN JIAMPATHUECKON CUCTEMBI).

Tembl cemunapckux 3auamuil:

Cemunap Ne 1. [{lutonornyeckne OCHOBBI HACIEICTBEHHOCTH.

Obmas mopdomnoruss meradasupix xpomocoM. Llentpomepa. Kuneroxop. Temnomepsr.
Kapuorun. Meronel wuccienoBanuss kapuortuna. ['eHomHble Mytanuu. [lomumnonaus.
ABTONONUIUIONAMS. AJUIONONUIUIONANS. AHEYIUTONIUs (HY/UIMCOMHUS, MOHOCOMUS, TPUCOMHS).
XpOMOCOMHBIE TEPECTPONKHU (Zenenus, TyIUIMKaus, THBEepCHsi, TpaHciokamus). [lonureHHbie
XPOMOCOMBI. XpOMOCOMBI THIIA «JIaMITOBBIX 1IETOK». [IpaBuiia xpomMocom.

Cemunap Ne 2. MexXKJIETOYHBIE B3aUMOJICUCTBUS U B3aMMOJICCTBUSL KIETOK B TKaHSX.
MeXKIeTOUHblE KOHTAKThl: TMPOCTBIE MEKKJIETOYHbIE COEAUHEHUs, IIJIOTHbIE KOHTAKTHI,
aJIr€3MOHHBIC KOHTAKTHI MEX]Y KJIETKaMH, IECMOCOMBI, HEKCYChl. B3aumMoecTBHuE KIETOK C
BHEKJIETOYHBIM MaTpPUKCOM ((OKaNbHBIE KOHTAKTHI, MOIyAecMOcOoMbl). OOIIe MNPUHITUITBI
MEXKJIETOUHON CUTHAJIM3AINN ).

Cemunap Ne 3. OcoOeHHOCTH CTpOEHHs U OMOJIOTUU PACTUTENBHOM KIETKH.

CrpoeHune KIeTOYHOU CTEHKHU Yy KJIETOK pacTeHuil. Opranuzanus u pabota po3eTOYHOIO
TEPMHHAILHOTO KOMILJIEKCa (1IeJUTF0JI03CUHTA3bI). [{uTOoCKeneT B pacCTUTENBbHOM KIIETKeE.

Anmapatr [onmbXXau B pacTUTENbHBIX KieTKax. llmactunppl: crpoeHne W (DYHKIIHH.
Jlenenune pacTUTENbHBIX KIETOK.

Cemunap Ne 4. MeTozbl u3ydeHus KJIETOK U TKaHEH.

Meroasl HcclieqOBaHUA XMMHYECKOM OpraHM3alMu KIETOK. MeTolbl HuCcCIeI0BaHMs
CTPYKTYPHOM oOpraHu3anuu KieTok. Kpacurtenw, HCHIONIb3yeMble B IUTOJOTHYECKUX U
TUCTOJIOTMYECKUX  HccienoBaHusXx. (CBeroBas  MuUKpockonusi.  OKpallluBaHHE  KIIETOK
(GIayopecleHTHBIMH  KpacuTelnsMu.  MMMmyHOrmcToxmMuueckoe  okpammBanue.  FISH.
@dnyopeciieHTHass MUKPOCKOIIHS. DNEKTPOHHAsI MUKPOCKOMHs. BuTanbHOe HaOII0IeHNE KIETOK.
CoBpeMeHHbBIE METO/Ibl BU3yaJTU3aIMH KJIETOK U BHYTPUKIETOYHBIX CTPYKTYP.

Temvl 1a60paAmMoOpHbIX 3AHAMUL

1. CtpoeHne COBpeMEHHOIO MUKPOCKOMA, 1 METOAbl MUKPOCKOIIMPOBAHUS.

2. Kapuotur, CTpoeHHE XpPOMOCOM.

3. Muros.

4. Meiios.

5. Myranuu.

6. [Taronorust MuTO3a U MeKo3a.

7. Opranoujpl.

8. DnurenuanbHas TKaHb.

9. CoequuuTenbHasI TKaHb.

10. KocTHas u XpsieBast TKaHU.



11. Cnenmanu3upoBaHHbIE TKAHU: MBILLIECYHAS U HEPBHASL.

B1.0..26 Buoxumus

JucuuruinHa o0si3aTenbHast A1 H3yYeHHUS.

Cemectp 4, 5K3aMeH.

S3BIK peanuzanuu — pyCCKuu.

OO0w1ast TpPyA0EMKOCTh AUCLUILIMHBI COCTABISAET 5 3.€., 180 uacos, U3 KOTOPBIX

— nexnud: 32 4.;

— ceMUHapcKue 3aHiaTus: 14 4.

— nabopaTopHbie paboThI: 48 u.

TemaTu4yeckuii nian:

Tema 1. BBenenue B Onoxumuro. JKuBble CUCTEMBI, YPOBHU UX OpraHuzanuu. buoxumus
Kak Hayka. Kparkas uctopust pazButusi 6umoxumuu. JKuBble CHCTEMbl. YPOBHU CTPYKTYpPHOH
opraHusanuu kuBoro. Kierka kak caMOBOCIHPOM3BOJALIMICA XUMHUYECKUN peaktop. [loToxum
BEIIECTBA, SHEPrMM M HH(OpManuu B KiIeTke. EAMHCTBO XMMHYECKOrO COCTaBa W THIIOB
IIPEBpAIEHUH BELIECTB B )KUBBIX chcTeMax. bruoxumuueckas 3BOJIOLHUS.

XUMUYECKUH ~ €OCTaB  KIIETOK. OO6umii  mmaH  cTpoeHUsT  OMOMOJIEKYIL.
HuskomonekynspHble COEIUHEHMs, BXOJALIME B COCTaB OMOMOJIEKYJI-TloJuMmepoB. Bona -
YHUBEpcabHas cpea JUlsl XUMUYECKUX ITPEBPALLCHUI B JKUBBIX CUCTEMAX.

Tema 2. Ilpuponnsie amuHOKUCHOTHL. llentumHas cBs3b. [lenTuasl u Oenku. YpoBHU
CTpYKTypHOM  opranuzanuu  OenkoB. Ilpupogusie amuuokuciorsl (AK).  Cnoco6bl
knaccudukanuu AK. Monmszanust AK. Baxxneiimue u Hezamenumbie AK. [lepBudnas cTpykTypa
HENTUOB U OENKOB.

[Ipupona nentuaHOW  cBA3uM. HomeHknatypa NenTuaoB W IOJIMIEITHJIOB.
"KoHcepBaTuBHBIE" ¥ TOMOJIOIHUYHBIE MIOCJIE0BATEIIbHOCTH AMUHOKHUCIIOT B O€Kax.

YPOBHU CTPYKTYpHOM oOpraHu3ainuu OenkoB (IepBUYHAs, BTOpUYHAs, TPETHYHAs,
YeTBEPTUYHAS M HAJAMOJIEKYJISIPDHBIE CTPYKTYpBI). YINOpsaouYeHHas (o-COHupasb, B-ciou) U
HEYIOpsAJI0UeHHbIE CTPYKTYpbl. KoHdopmarmoHHas cTaOMIBHOCTh W TOJBHUXKHOCTH OelKa.
CaepTbiBaHMEe U cOOpKa OENKOB.

Oynkuuu U Ouosormyeckass poib  OenkoB.  BsaumopeiictBue — GenkoB U
HU3KOMOJIEKYIISIPHBIX JTUraHa0B. CliokHble 6eaKu. MeToAb! BBIACICHHUS U OYMCTKU OEITKOB.

Tema 3. benku — Ononoruueckue karaau3atopbl. OCHOBBI (PEPMEHTATHBHOTO KaTalln3a.
OO6ume npezacraBieHuss o Karanuze. OU3NYECKHI CMBICT KOHCTAHThI CKOPOCTH XMMHUYECKOH
peakuuu (PHepreTUyecKas auarpamma peakiiu, MepexoqHOe COCTOSHUE, YJHEPIHsl aKTUBAIUN).
Knaccugukaius karanuTHYeCKUX MEXaHU3MOB (00U U crierupuuecKuii KHCIOTHO-OCHOBHOM
KaTajiu3, KOBAJEHTHBIM KaTalu3, MPOMEXYTOUHblE coenuHeHus). benku - Ouonoruueckue
Katann3aropsl. CTalMoOHapHOE MPHUOIIKEHUE MPU PACCMOTPEHUH (EPMEHTATUBHBIX PEAKIIHH.
VYpasaenne Muxasnuca-bpurrca-Xonneiina. ['padpuueckue Meronpl aHanusza (pepMEHTATHBHBIX
peakuuii. @Pu3nuyeckuii CMBICI  KOHCTaHTBl Mwuxasmuca. MakcuManbHblE  CKOPOCTH
(bepMEeHTAaTUBHBIX peakiui. AKTUBHOCTb M uuciaa 000poToB (epmeHTOB. CHerupUUHOCTD
¢depmenTaTuBHOrO KaTtanmuza. MHrubutopel U  aktuBaTopbl (epmenToB. OOpaTUMOCTh
depmenTaTuBHOrO Karanusza. Kodakropsl. PerynupyemocTts (pepmeHTaTHBHOTO Karanuza. M3o-
U aJUIOCTEPUUYECKOE  CBS3bIBAHWE  JIMTAHJOB-PETYISATOPOB  C  OEIKOM-(EepMEHTOM.
KoonepaTtusHusie 3¢ (eKThl B pepMEHTATUBHOM KaTallu3e.

W3odpepmentsl.  MexayHaponnas — kinaccudukanus — ¢epmentoB.  Karanuz u
MIPOHUIIAEMOCTh MeMOpaH. XUMUYECKHEe MEXaHU3Mbl ()EPMEHTATUBHOTO KaTajiu3a (CepHHOBbBIE
poTeasbl, MUPHUIOKCATIEBBIH KaTanu3, KapOoaHruapasza u Ap.). Crnenuduueckas JTOoKalIu3alus
(hepMEHTOB B KIIETKE.

Tewma 4. [TpuponHbie yrieBoasl U UX MPOU3BOIHBIE. MOHO-, OJIUTO- U MOJIMCaXapUabl, UX
CTpOEHHE U OHMOJOrM4Yeckoe 3HadyeHue, HOMEHKIarypa. IlpupoaHble yriaeBoasl M HX
Ipou3BOJAHBIE. MoOHOCaxapuabl, HX XUMHUYECKHE cBOMCTBA. CTepeoXMMus U H30Mepus
yrineBoaoB. Omurocaxapuibl, OHOJOTMUYECKOE U MPAKTUYECKOE 3HA4YEHUE JUCaXapHJIoB.



[Tonmucaxapuasl. XHMMHUYECKOE CTPOEHME M YpPOBHM  OpraHM3alMd  IOJMCaXapuaoB,
[JIMKONIPOTEMHOB,  cynbdononucaxapuaoB. HMx  Ouonornueckue  gynkuuu.l'omo- u
rereponoiarcaxapuibl. XUMHUYECKOE CTPOCHME KpaxMmalla, IJIMKOI€Ha, LEJUII0JI03bl, XUTHHA,
NENTUIOTIMKAaHA. [ IMKO3aMHHOIIMKaHbl.  ['mamypoHoBass  KMCIOTa. [ JIMKOKOHBIOTaThI.
[Ipoteornukansl. ['nukomunuael. IlepBuunasi, BTOpHuYHas U Ooyiee BBICOKHE YPOBHU
OpraHHU3aIiy MOJIMCAXapUI0B, INIUKOIIPOTEUHOB, CYNb(ononrucaxapuiaos.

Tema 5. Ctpoenne u (yHKIMU HYKJIEMHOBBIX KHCIOT. [IypHHOBBIE M THUPUMHINHOBEIC
ocHoBanus. Hyxkineozuapl W HykJIeoTuabl. AT® u I'TD kak sHEpreTMUecKue MOJIEKYJIbI.
[uknnueckne HyKiaeoTHabl. CUrHaibHas (QYHKIHUS IMUKINYECKUX HYKICO3HIMOHO(OC(HATOB.
Hyxnennossie kucinotel. KommiemenTapusie napsl HykiaeoTuaoB. [Ipasuna Yapradda. B-

crpykrypa JIHK (znBoiiHas cnupans Yorcona-Kpuka). Cynepcnupanuzanus JHK.
I'ucTonsl u crpoenue xpomatuHa. Jlenarypauus u penarypauus JJHK. Metoasl ycraHoBieHus
NEPBUYHBIX I10CJIEIOBATEIbHOCTEN HYKJIEOTH/IOB B HYKJIEHMHOBBIX KHCIIOTaX: CEKBEHUPOBAaHUE
no Conrepy, Makcamy-I'unbepry, nupocekBeHupoBanue. lcnoab30BaHHE HYKICOTUIHBIX
NOCJIE0BATENbHOCTEN /1711 U3yYEHUS IBOJIIOLIUN OPIaHU3MOB.

Paznuunsie tTunel PHK. Karanutuueckas ¢ynkuus PHK. PuGosumbl. I'nnotesa PHK-
Mupa.

Tema 6. LlenTpanbHas 1orMa MoseKyasipHoi Ouonoruu. [Iporeccsl MATpUYHOTO CUHTE3a
JKUBBIX OPraHU3MOB: peIUIMKalMs, TPAHCKPUILMS, TpPaHCISIUMS. YHUBEpcalbHblE U
CHelHallbHbIe yTH Mepeaayu reHeTuueckoil napopmaruu. LlenTpanbHas JorMa MOJIEKYISPHOM
Ouonoruu.

Pennmukanus JTHK: 6uonoruueckoe 3HaueHue, stamnsl, (GepMEHTHI.

Tpanckpunuus. I'eHeTHYECKHI KOJX — OTKPBITHE, CBOMCTBA, BBIPOXKIAEHHOCTb. 1e€0opHs
omepoHa. JTambl TpaHcKpumuuu, ¢pepmeHTsl u Oenkobble ¢akropbl. JIHK-3aBucumbie PHK-
nonuMmepassl. [locrrpanckpunimonnsie uamenenuss PHK, crinakicusr.

Tpancnsanus. Oco6eHHOCTH TPAHCISILMN Y IPOKAPUOT U SYKapHOT. MeXaHU3MBbl, CTa UM
cuHTe3a Oemnka, pakTopbl TpaHcaAuuu. [locTTpaHcasIMOHHbIE TpeBpallieHus OeJIKOB.

Tema 7. MetaGonu3zM. OcHOBBI OmosHepreTuku kieTku. KataGomusm u aHaOOIU3M.
Knaccudukanust TunoB meradonusma. Llentpansubie mytn oOMena. KitoueBbie MeTaOOIUTHI —
nupysar,  auetun-KoA. — MeraGonuueckass — clenuaiu3anyst  OTAENbHBIX ~ OPraHoB.
KomnapTMmeHTaus HEKOTOPBIX OCHOBHBIX OMoXUMHYeckux myreil. O0uue nmytu katabonusma u
OMOJIOTNYECKOE OKUCIICHHE.

N3menenne cBOOOAHON PHEPrMM M paBHOBECHE OOpaTHUMbIX peakuuid. ComnpsKeHHbIE
peakuuu. @DepMEeHTHI-TUra3bl B KadyeCTBE YCTPOMCTB, O0O0ECHEUMBAIOUIMX COIpPSDKEHUE.
CoenvHeHHs C BBICOKMM MOTEHIManoM mnepeHoca rpymnin. Konuenuus ¢ochopuiabHOro
noreHiuana. AT® - yHuBepcaabHBIF UCTOUHUK SHEPrHMU B OMOJIOTHMUYECKUX cuctemax. [Ipyrue
"Oorarble sHeprueill" coeauHeHust (mupodocdar, kpeatuHdpocdar, dochoeHoATHPYBAT,
aIMITHOAPUPHI, armigocdaTsl). PerynupoBanue ¢bochopunbHOTO MOTEHLIMANA.
Kpeatunkuna3zHass W ajeHWIaTKWHa3Has peakuud. Hykieosun MoHo-, nu- u Tpudocdar
KWHA3HBIe peakuuu. OHepreTuuyeckas 3()(EeKTHBHOCTh COMNpPsDKEHHBIX peakuuid. TeruioBble
3¢ ¢dekThl OMOXUMUYECKUX TMPEBPALEHUN U TEPMOPEryisiuus. AKTUBHBIN TPaHCHOPT BEILLIECTB
yepe3 Ounonornueckue memopansl. TpancrnoptHeie AT®a3bl.

TepmunanbHoe oxucinenune. KodpepMeHTbl — YYaCTHUKH OKHUCIIUTEIbHBIX peakuui
(NAD+/NADH; NADP+/NADPH; yOouxuHOH/yOUXHUHOI). DIEKTPOH-TpaHC(HEpa3Hble pPeaKkluu
U TOHSATHE O JbIXaTeNbHBIX HemsX. CTpyKTypa MHUTOXOHIPUN M JIOKalu3alus KOMIIOHEHTOB
JBIXaTEJIbHOM LleNM MIIEKONUTarommXx. llepeHoc BOCCTAaHOBUTEIBHBIX OSKBHUBAJIEHTOB YEpE3
MeMOpaHy MutoxoHapuil. TpancruaporenasHas peakuus./[pixaTenpHas 1ensb - npeoOpa3zoBaTelb
sHeprum (Teopus snekTpoxumudeckoro compsikerus [1. Mutuena). O6patumas H+-AT®a3a -
TJIaBHOE YCTPOMCTBO st cuHTe3a AT® B a9poOHBIX KIETKaX.

Tema 8. Merabonusm caxapoB. Cxema TOJIHOTO OKHCICHHS TIIOKO3bl. [ NMKOIM3 —
HEHTpaJbHBIH MyTh KaTaOoin3Mma IiI0Ko3bl. J[Be craauu rmkonus3a. llocienoBaTenbHOCTD
peakuuid TrJIuKoJih3a. BkiIrouyeHuWe TeKco3 W MEHTO3 B TIJIIMKOJHUTHYECKHM  pacmai.



MO0YHOKHCIIOE U CIUPTOBOE OpoXkeHHe. XapaKTepUCTUKA OTACIbHBIX (PePMEHTOB IIIMKOJIM3A.
PerynupoBanue riavkosnusa. DHEpreTH4eckoe 3HaueHUe aHa’pOOHOTo U a’3pOOHOI0 INIMKOJIN3A.
®ochoponn3z  rmmkorena. [wapomus  kpaxmana. [ TUKonHTHYECKass — OKCHAOPEHYKITUS.
Perynaropasie mexanu3mbl ¢dochoponausza riaukoreHa U (pochodpykTokrMHA3HON peaKIuH.
O6parumocTsb riaukonu3a u riokoHeorenes. Hukn Kopu.

I'mokoHeorene3. CuHre3 riukoreHa (riaMkoreHes). CTEXHMOMETPUYECKHE YPABHEHUS
CHUHTE3a TJIIOKO3bl U TJIMKOI€Ha W3 MOJIOYHOM KucaoThl. CoJep’kaHuE TJIIOKO3bl, JIaKTaTa U
nupyBaTa B KPOBU KakK (PU3MOJIOTUYECKUI 0KA3aTelb.

Tema 9. Pacnaxg nu-, TpukapOOHOBBIX KHCIOT. OKHUCIUTENBHOE JeKapOOKCHIMPOBAHUE
nupysara. Auetuin-CoA - yHUBepCalbHbIM UHTEPMEIUAT pacnaia KUpOB, YIJIEBOJOB U OEJIKOB.
[Tyt oOpazoBaHMs IIABEIEBO-YKCYCHOW KHUCIOTHI. LMK 1H-, TPUKapOOHOBBIX KUCIIOT (UK
Kpeb6ca). Crexmomerpuueckoe ypaBHeHHE pacnaga mnupyBara no CO2. DHepreTudeckas u
rutactTruueckas pyHkuuu nukia Kpeocea.

Tema 10. OOMeH aMHHOKHCIOT M JPYTUX a30TUCTBIX COeIUHEHUH. BHeKIeTO4HBbIH
(nuieBapuTenbHblii) npoteonuns. IlepeamunupoBanue. JlekapOOKCHIIMPOBAHUE AMHHOKHUCIOT.
OxucauTeNnbHOE 1€3aMUHMPOBAaHUE AMMHOKHUCIOT. 0-KeTOKMCIOTBI - MpONYyKTHl pacmazna
aMUHOKHUCJIOT. JleTokcukanust aMMuaka. AMMOHHMOTENHsSI, ypeoTenuss u ypuxorenuss. CUHTE3
MOYEBMHBI B  KauecTBE KOHEYHOTO TMpOJYyKTa OOMEHa  a30THCTBIX  COEIMHEHHH.
CrexuomMeTpuieckue ypaBHEeHUsI 00pa30BaHMS MOYEBUHBI.

Tema 11. JIunugsl. CTpoeHHe U HOMEHKJIATYpa JMIUIOB, X OHOJIOTHYEeCKHe (QYHKLUH.
CpoiictBa aunuaoB. OCHOBHBIE MPEICTABICHHUS O CTPOCHUU OMIIOTMUECKHX MEMOpaH U HUX
(GYHKUUAX, POJIU AJIS )KU3HEACATEIbHOCTU KIETKH.

Tema 12. BuraMuHBI 1 BUTAMUHOIMOAO0HBIC BemecTBa. Kiaccudukanus, HOMEHKIATYpa,
CTPYKTYypa, CBOMCTBA, pacnpocTpaHEHUE B npupoje. buonmorndyeckas ponb. BuraMuHbBI TpymnIib
A. Butamunsl rpynnst JI. Butramunsl rpynnel E. Butamunst rpynnst K. Butamun F. Buramun
B1. Butamun B2. Butamun B3 (mantorenoBas kucinota). Buramun B5 (HUKOTHHOBas KHCIIOTA).
Butamun B6. Butamun B12. ®onueBas kucnora. Butamun C. [lapaamuHoOeH30HasT KUCIOTA.
Burtamun PP. buotus.

Temvl u kpamxoe cooepiicanie CeMUHAPCKUX 3AHAMUU OUCYUNTTUHDL

Tema 1. Cemunap «®ynkiuu 6enkoB. CrnoxxHble 6eaku» (2 4).

Bonpocer s o6cyxxnenus: @yHkuuu U Ouosiorndeckast posib 0enkoB. I o0ynspHbIe U
¢ubOpmIsipHble  O€NKU: CBSI3b  CTPYKTYphl ¢ (GyHKUMsAMH. B3aumopeilictBue OelkoB U
HU3KOMOJIEKYJISIpHBIX ~ JuranfoB. Cnoxsble Oenku (QpochonpoTenapl, HYKIEONPOTEUIDI,
XPOMOIPOTEUIbI, METAIIONPOTEN IbI, TIIMKOIPOTENIbI, TPOTEOTIMKaHbI). MeTO/1bl BBIZCTCHUS U
OUHMCTKHU CIOXHBIX OEIKOB.

Tema 2. LlenTpanbHast JorMa MoJieKyJIsipHO# 6uosoruu. Ilponeccsl MaTpUYHOTO CHHTE3A:
peruukarus JJHK, Tpanckpunuus, Tpancusiuus (4 u).

Bomnpocs! 1 o0cyxaenus: LienTpanbHas 1orma MOJIEKyIsipHOI OMOOTHH.

Permukanus JIHK: 6uonornueckoe 3HaueHue, 3tamnsl, (GepMEHTHI.

Tpanckpunuus. I'eHeTHYECKHI KOX — OTKPBITHE, CBOMCTBA, BBIPOXKICHHOCTb. Teopus
ornepoHa. JTamnbl TpaHCKpunuuu, ¢pepMmeHTsl u OenkoBble ¢akTopsl. JIHK-3aBucumsie PHK-
nosuMmepassl. [locrrpanckpununonnsie uamMenenus PHK, crunaiicunr.

Tpancnsus. OcoOeHHOCTH TPAHCISIIUY Y IPOKAPHOT U DYKapHOoT. MexaHU3Mbl, CTaIuu
cuHTe3a Oenka, pakTopsl TpaHcsuuu. [locTTpaHCIsIIMOHHbIE TPEeBpAIEHHs OSJIKOB.

Tema 3. Cemunap «®ochoponus riukorena. ['maponus kpaxmana. OOpaTUMOCTh
rMKonu3a u riarokoHeoreHes. Lukn Kopuy (2 ).

Bompocer  ans obcyxnenus:  ®ocdoponus ramkoreHa. [maponus  kpaxmadna.
['mukonuTHyeckas OKCUAOPEAyKUus. PerynsTopHble MexaHu3Mbl (ochopoin3a TIMKOIeHa U
dbochodpykToknHazHOU peakiuu. OOpaTUMOCTh TIWKOIU3a U TrokoHeorenes. [lukn Kopu.

I'mokoneorene3. Cunrte3 riukoreHa (riaukoreHes). CTEXHMOMETPUYECKHE YPAaBHEHUS
CHUHTE3a TJIIOKO3bl M TJIMKOI€HAa W3 MOJIOYHOM KHCIOThl. ColepskaHue TIIIOKO3bI, JIAKTaTa U
nupyBarTa B KPOBU KakK (PU3MOJIOTHUECKUI TOKa3aTeNb.



Tema 4. Cemunap «Pacnmax gau-, TpUKapOOHOBBIX KHUCIOT. OKHCIUTENBHOE
JnekapOoKcuaupoBanue nupysara. [{uki qu-, TpukapOoHOBBIX KHCIOT (MK Kpebdea)» (2 u).

Bompocsr anst o6cyxkaeausi: OKUCIUTENBHOE IEKapOOKCUINPOBAHUE MUPYyBaTa. AIETHII-
CoA - yHuBepcaJabHBI HHTEPMEANUAT paciaia KUpoB, YriieBoAoB U OenkoB. [lytu oOpa3zoBaHus
[IaBEJIEBO-YKCYCHOM  KHCIOTBL. [lukn 1mu-, TpukapOoHOBBIX KucioT (mukin Kpebca).
CrexuomMerpuueckoe ypaBHeHHE pacnaaa nupysara 1o CO2. DHeprerudeckas M IJIacTHUECKast
¢ynkuum nukia Kpebea.

Tema 5. Cemunap «OOMEH aMHHOKHCIOT M JPYrdX a30TUCTBIX COCJAMHCHHH.
[TepeamunupoBanue. JlekapOoKkcHIUpPOBaHNE aMUHOKUCIOT. OKHCIUTENIBHOE Ae3aMUHUPOBAHUE
aMUHOKHCIIOT. OpHUTHHOBBIN UKD (2 ).

Bonmpocet  gnst oOcyxnaenusi:  BHekneTouHslid  (IHMIIEBAapUTENBHBIA)  HPOTEOJIHU3.
[TepeamunupoBanue. [lexkapbokcunupoBanue aMUHOKUCIOT. OKUCITUTENBHOE Je3aMUHUPOBAHUE
AMUHOKUCIIOT. 0-KeToKHCIO0Thl - MpOAYKTHI pacriaja aMUHOKHUCIOT. JleTokcukanus aMMHuaka.
AMMOHMOTENNS, ypeoTenus U ypukotenusi. CHHTE3 MOYEBHHBI B KAUeCTBE KOHEYHOTO MPOAYKTa
o0MeHa a30TUCThIX coenHeHU. CTEXHMOMETPUUECKIE YPaBHEHUsI 00pa30BaHUSI MOUYEBUHBI.

Tema 6. Cemunap «JIunuael. OOMeH JunuIoB. OKUCITUTEIIBHBINA pacnaj )KUPHBIX KHUCIOT
(B-oxuciienue») (2 ).

Bonpocer mas o6cyxaenus: CTpoeHHe M HOMEHKIIATypa JIMMUIOB, UX OHUOJIOrHMYecKue
¢ynkuuu. CpoiicTBa munuaoB. OCHOBHBIE MPEACTABICHUS O CTPOCHUH OMIOIMYECKHX MEeMOpaH
U UX QYHKIUAX, POIU TS )KU3HEACATEIbHOCTH KIIETKHU.

Tembl u Kpamkoe codepircanue 1a00PAMOPHLIX 3aAHAMUU OUCYUNTIUHB]

JlaGopaTopHas pabora 1 (4 yaca). «BBogHoe 3ansTue». [IpaBuna Oe3omacHOCTH TIpHU
pabore B Omoxmummueckoir maboparopuu. OOOpyZOBaHWE W TOCyda Ui OMOXMMHYECKUX
uccinenoBanuii. KoHeHTpanun pactBopoMm (MoJsipHasi, HOpMalibHas, MpOIeHTHas). Pemienue
CUTYallMOHHBIX 3a/1a4 Ha IPUTOTOBJIEHUE PACTBOPOB BEILECTB C 33JJaHHON KOHIEHTpalUeH.

JIaGoparopHas pabota 2 (4 yaca). «Ilonydyenue pactBopoB Oenka. L[BeTHbIe peakiuu Ha
AMUHOKHCIJIOTHI U Oenku». B Xone BBOAHON yacTH 00CYXXJAIOTCS CTPOCHHME M KIacCH(pUKaLUs
aMHHOKHUCIIOT, NpUpoJa MEenTHIHOW CBs3u. Pabora BKJIIOYAeT NPHUTOTOBIEHHUE PAcTBOPOB
PACTUTENBLHOTO U KUBOTHOTO Oeinka. [locTaHOBKY IIBETHBIX peakiuii: OMypeToBON peakuuu AJis
OlpesieIeHus] TEeNTUIHBIX CBs3ed, KCAaHTONPOTEMHOBOM peakiuu Ha O€JKu, Ccojaeplkaline
apoMaTHYECKHE aMUHOKHUCIIOTBI, peakuuu AJaMKeBU4Ya Ha TpunTtodaH, peakuus Ha
cepycoepIKaliie aMUHOKNCIIOTHI.

JlabopaTtopHas pabota 3 (4 yaca). «XpomMarorpauaeckoe onpeaeieHne aMUHOKUCIOTY.

B xone BBOJHON yacTu 00CYX/alOTCSl CTPOCHUE M KiIacCU(UKALUS aMUHOKHUCIIOT, CYTh
XpoMaTorpauueckux MeETOJ0OB U MpUMEHEHHe Xpomarorpaduu [uid HAECHTU(DUKALUU
AMUHOKHCIIOT.

[IpakTnueckass yactb 3aHATHS BKIoyaeT (1) mpuroroBneHue XpomarorpapuuecKkont
Kamepbl, (2) HaHeceHHMEe Ha XpoMaTorpaduueckyro Oymary HCCIeAyeMBbIX pacTBOPOB
AMUHOKHUCJIIOT ¥ MapKepHbIX  (M3BECTHBIX)  aMHHOKHCIOT, (3)  pasneneHue B
xpomarorpaduyeckoif kamepe C HCHOJb30BaHHMEM pacTBoputens, (4) ompenenenue Rf s
KaKI0M aMHUHOKHCIIOTEI.

B pesynprare paboThl JOMKHBI OBITH WACHTHU(PHUIMPOBAHBI AMHUHOKUCIOTHI B
HCCIIETYEMOM CMECH.

Jlaboparopnass pabora 4 (4 wuaca). IlpakTuuyeckoe 3aHATHE NPOBOJIUTCS B BHJE
nabopaTopHoit paboThl «KonnuecTBEeHHOE oOmpeaelieHne cojepkaHusi Oenka 1Mo OWypeToBOM
peaKIm.

B xozxe BBomHOI "yacTu 0OCyXkaaercss MpUpoAa MENTUIHOW CBSI3U, CTPOECHUE MENTHIOB,
CYTh KaUeCTBEHHBIX M KOJIMYECTBEHHBIX PEaKIMi Ha pa3iW4Hble COCTUHEHUS M OCOOCHHOCTH
OMypeTOBOI peaKIuu I ONpeIesieHNs OEIKOB 1 TENTHIOB.

[TpakTudeckast 4acTh 3aHATUS BKIOYaeT (1) mpuUroToBiieHne KaIMOPOBOYHBIX PaCTBOPOB
Oenka (OBIYBETO CHIBOPOTOYHOTO ATbOYMHHA) C M3BECTHOM KOHIIEHTpAIUCH W HMCCIEeIYyeMBbIX
pactBopoM Oenka KypuHOro sima, (2) mTOCTaHOBKY OuyperoBoi  peakuuu, (3)



(OTORIEKTPOKOIOpUMETPHIO, (4) TOCTpOeHHE KaTuOPOBOYHOW KpUBOH, (5) ompenencHue
coJiepkaHus Oellka B HCCIEelyeMbIX PACTBOPOB C IMTOMOIIBIO0 KaTMOPOBOUHOM KPUBOM.

B pe3ynbrare 3aHATHS 10JIKHO OBITH OIIPENEIEHO KOIMUECTBEHHOE COIEPKAHUE YUCTOIO
Oenka 1 mMi1 6esika KypHHOTO sTiIIa.

JlaboparopHast pabora 5 (4 wuaca). [IpakTudeckoe 3aHATHE TPOBOJIUTCS B BHIE
nabopaTopHoii paboThl «CBoiicTBa OenkoB. Peaknmm ocaxkaenus OenkoB». B xoxe BBOmHOU
9acTU OOCYKIAOTCS YPOBHU CTPYKTYPHOU OpPTaHU3AIMH OCIKOB, CIOKHBIC OCITKH, (PU3NIECKUE
CBOIiCTBa OEJIKOB.

[IpakTuueckass 4yacTh 3aHATHS BKIIOYaeT, BO-MEpBbIX: (1) ocaxkaeHue OEIKOB MO
JeICTBHEM TeMIlepaTyphl NPU pa3HbIX 3HadeHHsX pH u B mpuCyTCTBUM cojieil, (2) ocaxaeHue
OETIKOB COJISIMHU TSDKEINIBIX METAJIJIOB; KOHIIEHTPUPOBAHHBIMH MUHEPAIBHBIMUA M OPTraHUYECKUMU
KHCJIOTaMH, OPTaHWYECKUMHU pacTBOpUTEIsIMH, (3) BbIcanMBaHHE OCJIKOB JUIs pa3felieHus
6enkoBbIX (ppakimii. [IpakTHdeckas 4acTh 3aHATHS BKIIOYAET, BO-BTOPBIX: KUCIOTHBIA THIPOIIN3
CIIOXKHBIX OENKOB-HYKJIEOIPOTEUHOB, TOCTAHOBKY KAYECTBEHHBIX pEaKlIMi Ha OTKPBITHE
COCTaBHBIX 4YacTed HYKJICONPOTEHHOB (OMypeTOoBas peaklMs Ha IOJMIIENTU/bI, cepeOpsHas
npoba Ha MypHUHOBBIE OCHOBAHUsI, MOJINO1eHOBas Mpoba Ha POCHOPHYIO KUCIIOTY).

JlaboparopHast pabora 6 (4 gaca). «OnpeneneHue M30JIESKTPUICCKON TOUKU OCIKa» H
«Ormnpenenenue akTUBHOCTHU Kartaja3sl o baxy u Onapuny».

B xoze BBoHOM yacTH 00CYKIAl0TCsl CBOMCTBa O€IKOB, OeskoBasi mpupoaa PEepMEHTOB
Y OCHOBBI (DEpMEHTATUBHBIX PEAKIIUi B KIIETKE.

[IpakTuueckast yacTh 3aHSATHS BKJIIOYAET, BO-IIEPBBIX: OINPEAEICHUE HU303JIEKTPUUYECKOM
TOYKH U PacTBOpa >KeJIaTHHA U, BO-BTOPBIX, OMpE/e/IeHNEe KaTalla3HONH aKTUBHOCTHU B JIHCTHSIX
PAcTEeHMI 110 KOJIMYECTBY PA3JI0KEHHOM MEPEKUCH BOJOPO/A.

JlaboparopHas pabota 7 (4 uaca). «KauecTBeHHBIC peakIK Ha caxapa». B xone BBogHOMI
gacTu 00CYX/IaeTcsl MPUPOAa MOHO- M OJIMTOCAXapHIOB, X KiIacCH(UKAIUsI U HOMEHKIATYypa.
[TpakTideckass 4acTh 3aHSATUS BKJIIOYAET IMOCTAHOBKY cleAyroummx peakmnwit: (1) peaxiuu
BOCCTAHOBJIEHHMSI METHJICHOBOM CHHU peAylUpyIOLIUMHU caxapaMu, (2) peakuuu Momuma Ha
caxapa, (3) peakiuu QemIMHra Ha BOCCTaHABIMBAIOIIUE caxapa ¢ MOHO- U Aucaxapuiamiu, (4)
KaueCTBEHHON PEaKIM1 Ha aCKOPOMHOBYIO KHCIIOTY.

JlaboparopHass pabora 8 (4 wyaca). «KomuuecTBeHHOE OIpeneneHHe acKOpOMHOBOU
KHUCIIOTBI».

B xoze BBOAHOI uyacTu 0OCYX/alOTCsl MPOU3BOJHBIE CaxapoB, aCKOPOMHOBAs KHCIOTa
KaK MpPOM3BOJAHAsI reKco3 U e€ XMMHYeckue cBoicTBa. KpoMe TOro, cTyAeHTbl 3HAKOMSTCS C
TUTPUMETPUUECKUM METOJIOM JUIsl KOJIMYECTBEHHOI'O ONPEIeNICHHs] pa3IMYHbIX BEIIECTB.

[IpakTnueckast yacThb 3aHATHS BKJIO4YaeT: (1) MOATOTOBKY pacTUTENBHOIO Marepuaia K
aHanmu3y, (2) tuTpoBaHue 2,6-guxiopdenonuHnodperonom, (3) pacuer KoIMYeCTBa
aCKOpOMHOBOW KHMCIIOTHI B pa3HbIX BUJAX PACTUTEIbLHOrO MaTepuana (B Mrbo).

JlaboparopHasi pabora 9 (4 yaca). «KayecTBeHHBIE peakllUd Ha BUTaAaMHUHBI». B xome
BBOJIHOM 4YacTH OOCYXHArOTCs KiacCHUUKAIUs, HOMEHKIATypa HW XHMHYECKas MpHUpojaa
BUTAaMUHOB, X OHojorudeckue GpyHkuuu B kietke. [IpakTudeckas 4acTh BKIIOYAET TOCTAHOBKY
crenyromux peakuil: (1) kauecTBeHHbIE peakMi Ha BUTAMHUH A; (2) KauecTBEHHbIE PEaKIUU
Ha BuTamuH D; (3) KauecTBeHHbIe peakiuu Ha BUTAaMUH E C a30THOW KHCIOTON M XJIOPHBIM
xene3oMm; (4) KauectBennas peakius Ha Butamuabl B2, BS, B6.

Jlaboparopnast pabora 10 (4 waca). «DPU3NKO-XUMHUECKHE CBOWCTBA >KHUPOB.
Owmbuienue». JlabopaTopHoe 3aHATHE NpeaNojiaraeT BBIMOJIHEHHE cienylmux padot: (1)
[Tomryuenue >xunkoro Moina; (2) BeicanuBanue Mblia, TOTy4eHHE HEPACTBOPUMBIX MbLT Ca u Pb;
(3) BeicanuBanue Mbuia; (4) PaznoskeHne Mpljia MUHEPATbHBIMUA KUCIIOTAMHU.

JlaboparopHast paborta 11 (4 gaca). «®U3NKO-XUMUYECKUE CBOMCTBA KUPOB. KOHCTAHTHI
JUISL XapaKTepUCTHKU KadecTBa KHUPOB». BBogHAs 4YacTh BKIIOYAeT OOCYXKIEHHWE KOHCTaHT
KHUPOB: KHCOTHOTO YHCIIA, YHCIA OMBUICHHS, d3(UPHOTO YMCIIA, HOAHOTO YHCIa, TEPEKUCHOTO
yucia. B Xoae mpakTUyeckoil 4acTH BBIMOJHSAIOTCS J1TaOOpaTopHbIe pabOThI MO OMPEIENICHUIO



WOMHOTO 4YHUClIa, YHUCIIa OMBUIECHUS , KHUCIOTHOTO M TMEPEKUCHOrO YHCeNl IS Pa3IuyHbIX
pacTUTEIbHBIX Maced.

JlaboparopHast pabota 12. (4 gyaca) «DnekTpodope3 HyKICHHOBBIX KHUCIOT B arapo3HOM
reney.

B xone BBOOHOM 4acTu OOCYX AArOTCSl CTPOEHUE M YPOBHHM CTPYKTYPHOM OpraHu3aluu
HYKJIGMHOBBIX KHCJIOT, UX (GYHKIMH B KieTke. Takke paccMaTpuBarOTCS OOIIME MPUHIIMIIBI
ANIEKTPOPOPETUIECKOTO pa3felieHuss Moyiekyn. [lpakthueckass 4acth 3aHsATUs BKitodaeT: (1)
npurotosieHue 1% araposnoro reis, (2) Hanecenue oopasnos [1LP-pparmentoB JJHK xuBbix
opranu3MoB (OakTepuii, apxeid, rpu6oB), (3) pa3aeneHue GpparMeHTOB B JICKTPUUECKOM IOJIE,
(4) BU3yanuzaluio U onpezesieHue pazmMepa GparMeHTOB C UCIOJIB30BaHUEM CTaHIAPTOB JAJIMHBI.

b1.0.27 ®uznyeckasa M KOJJIOMIHASA XUMUSA

JucuunnuHa o0s3aTenbHast sl U3y4eHUsl.

Cewmectp 4, 3a4erT.

S3bIK peanu3alnum — pyCcCKHUil.

OO01mmas TpyI0eMKOCTh TUCIUTUIHHBI COCTABISICT 2 3.€., /2 9acoB, U3 KOTOPBIX

— nexumu: 20 u.;

— mabopaTtopHbie paboTsl: 20 u.

B TOM YHCJIe TpaKTHUecKas nmoaroroska: 20 u.

TemaTruueckui nJian:

Tema 1. Xumuueckas TepMoAMHaMUKa U paBHOBecHe. [Ipeamer u meroan! (pu3nuecKoit
xumud. TepMonuHamuyeckue 3akoHbI. Terutora, paboTa, SHEprus, (YHKIHS COCTOSHHUS,
cucTteMa U BHeUHss cpena. IlepBhlil 3aK0OH TEpMOJMHAMUKH, €r0 MpUMEHeHHe. 3akoH ['ecca u
cieAacTBus w3 Hero. TermmoéMkocTh. 3akoH Kupxroga. BTopoil 3akoH TepMOIUHAMUKH.
DHTpomUs, pacueT U3MEHEHHUs SHTPOIMUU Ui pa3HbIX mpoieccoB. JHeprus ['mb0ca u »Heprus
I'efimronpua. Kputepun HampaBieHHOCTH Ipolecca. TpeTuil 3aKkoH TepMOJAMHaMUKH. Pacuér
abCoOMIOTHOTO 3HavyeHus HSHTponuu. [loHsATHE O XUMHYECKOM THOTeHHHane. XHMHYECKOoe
paBHoBecue: 3JIM. Pacuér xumuyeckux paBHOBecuil. M30TepmMa XUMHYECKON pPEaKIUH.
VYpaBHeHUs M300apbl U U30XOpbl XUMHUYECKON peakuuu. KoHcTaHTa paBHOBECHs reTepOreHHON
peakuum.

Tema 2. da3oBoe paBHOBecHe. OITHOKOMIIOHEHTHBIE CHUCTEMBL. Da30Bble NMEPEXOJbI
nepBoro poja. Ypasaenue Knaneipona—Kmaysuyca. [1pasuio ¢a3 ['m60ca u ero 3HaueHue.

Tema 3. Teopust pactBopoB. OO1miast XxapakTepucTuka pacTBopoB. CriocoObl BbIpaKEHUS
coctaBa pactBopoB. 3akoH Payms. Kpuockonus. D0ymnunockonusi. Ocmoc. 3akonsl KoHoBasiosa.
[leperonka u pextudukanus. B3aumHo HepacTBopumble xuakoctd. Koadpoumnumenrt
pacipeneeHns U SKCTPaKIUsI.

Tema 4. Onekrpoxumusa. Teopus >IEKTPOIUTHYECKON JUCCOLMAUU AppeHuyca.
OcCHOBHBIE TIOJIOKEHHUSI COBPEMEHHOM TEOpUHU IJIEKTPOJUTOB. YJelbHas M HSKBUBAJICHTHAs
anektpudeckue mpoBoaumoctu. JC. Buasl neneit. {uddy3noHHbIi TOTEHITHAL.

Tema 5. Kunernka n karanu3. CKOpocTh XUMHUYECKOW peakiuu. OCHOBHOW IMOCTYJaT
XUMHUYECKONH KHHETUKU. IlopsAnok ¥ MONEKyIsIpHOCTh XMMHUYECKOW peakuumu. Metozasl
onpezeneHus nopsjaka peakuuu. Kuneruka snemeHTtapHbix peakuuid. [Ipasuno Bant—Toddoda .
OHeprusa aktuBauuu. YpaBHeHHe AppeHuyca. ClokHble peakuuu. MeToJ cTaluuoHapHBIX
KOHIIeHTpanuid. O0mpe mpuHIHIb Katanu3a. O MexaHu3Me KaTaTuTHISCKUX PEeaKIni.

Tema 6. OCHOBHBIE MOHATUS KOJUIOMIHOM XuMmuu. CBOMCTBA IHUCIEPCHBIX CHUCTEM.
OcoOenHocTH KoJuTOMAHOTO cocTtosinud. Knaccudukanuusa nucnepcHbIX cucteM. MoJeKyaspHO-
KMHETUYECKHE CBOMCTBA KOJUIOMJIHBIX cHUcTEM. MeToapl MOdydyeHUs] KOJUIOMAHBIX CHCTEM.
OnrThueckre CBOWCTBA KOJIOMAHBIX cucTeM. Oddext Tungans. VYpaBHenue Pomes.
Hedenomerpust.

Tema 7. CtpoeHue MHULICIUIBI. YCTOMYMBOCTh, Koaryssinus 3oJieid. [loBepXHOCTHBIE
senerus. Copouus. ITAB. Ctpoenne 19C. Ypasuenue ['n66ca. Ypasuenue Jlenrmropa.



DnexTpuuecKrue CBOMCTBA KOUIOMAHBIX cucteM. [lopor koarynsanuu. ITpasuio [ynbue—
IMapau. B3aumuas koaryssiius.

Tema 8. I'pybomucrniepcubie cuctembl. Cycrnensuu. ['eneoOpasoBanme. TukcoTpomus.
OMylibCUH, IeHbl. A3po30u. [lopoiiku.

Bb1.0.28 MaremaTnueckue MeToaAbl B OMOJIOT UM

JucuuiuinHa o6si3aTesnbHas A1 U3yUeHHUs.

Cewmecrtp 4, 3a4er.

SI3BIK peanuzaiuu — pyCCKUi.

OO01mmas Tpy10eMKOCTh TUCHUIUIHHBI COCTaBisieT 3 3.¢., 108 yacoB, U3 KOTOPHIX

— JeKumu: 28 u.;

— CEMHHAPCKUE 3aHATUS: 6 4.

— mabopatopHbie paboThl: 54 4.

TemaTnuyeckuil nyian:

Tema 1. IlepBuunas o0paboTKa JaHHBIX U 3JeMEHTapHble craTUcTUKU. [Ipenmer u
OCHOBHBIC MOHATHUSI OMOMETpUH. Pa3BuTHEe MareMaTHYecKHMX METOJOB B OMOJIOTHH; MX POJb U
MecTo B Ouosorndyeckux uccienopanusix. Ilonstue o mpusnake. [IpusHaku M uX cBoiicTBa.
[TonsiTue o coBokynHOCTH, ['eHepanbHas W BBIOOpPOYHAs COBOKYHMHOCTb. DoOpMbl yueTa
pe3yibTatoB HaOmofeHuil. KauecTBeHHass M KOJUYECTBEHHas HW3MEHUUBOCTh IPU3HAKOB.
Knaccudpukamuss mnpusznakoB. CnocoObl TpyNIHPOBKH TEPBUYHBIX JAaHHBIX. TeXHUKa
HOCTPOCHMS BapUALMOHHBIX psAA0B. ['paduyeckue BeIpaskeHMsl CrpyNIIUPOBAHHBIX JTAHHBIX.

Tema 2. OcHOBHbBIE XapaKTEPUCTUKU BBIOOPOUHBIX COBOKYHMHOCTENH.OOIHE BOMPOCHI
aHaJIM3a MOJIEBbIX U HKCIEPUMEHTAIBHBIX AaHHBIX. OnucareiabHble CTATUCTUKU: KJIacCU(UKaIUL
U BbImosiHsAeMble (QyHKIUUA. CTPYKTypHBIE CpeAHHE — MeauaHa, Moaa U apyrue. CTerneHHbIe
CpelHMEe — CPEIHss TapMOHUYECKas, CPEeIHss KBaJpaTHUeCcKasi, CpeAHss KyOuueckas, cpeaHss
reoMeTpuueckas, CpeaHsisi B3BEIIEHHas, cpenHsas apudmerndeckas. CpolicTBa cpenHen
apupmeTrnueckoid. [IpsiMble U HempsiMble CIIOCOOBI HAXOXIEHUS CTPYKTYPHBIX M CTEMEHHBIX
cpennux. IlokazaTenn M3MEHYMBOCTM BAapUAIMOHHOTO psAa. JIMMUTBI M pa3max BapuallUu.
Hucnepcust u ee cBoiictBa. CpenHee kBajapaTtudeckoe oTkioHeHHe. Koaddunment Bapuanum,
chepsl U ocoOeHHOCTH ero mnpuMeHeHus. IlpsimMble U HempsiMble CIOCOOBI HaXO0XKJEHUS
MOKa3aTeled W3MEHYMBOCTH BapHAIlMOHHOTO psina. HaxokaeHue OCHOBHBIX CTaTUCTHK
criomornbto TTIIT.

Tema 3. OcHOBBI TEOpHUM BEPOSTHOCTH M MaTeMaTH4yecKas CTaTHCTHKA. 3aKOHBI
pacnpenenenrs B BApHalMOHHOM psiiy. OCHOBHBIE MTOHSATHS TEOPUU BEPOSITHOCTH. ATIPUOPHBIE,
anoCTEpUOpPHBIE M CTaTHUCTUYECKUE BEPOSTHOCTH. TeEOpemMbl CIIOKEHHST U YMHOMKEHUS
BEPOATHOCTEH. 3aKOH OOJBIIMX 4YMced. XapaKTEpHbIE YepThl U OCOOEHHOCTH BapbUpPOBaHUS
OMOJNIOTHYECKUX NPU3HAKOB. bBHHOMHAlIbHOE, THIEPreoMeTpUYeckoe U  IyaCCOHOBCKOE
pacnpenenenusi. Ilapamerpsl nuckpeTHBIX pacrpeneneHuil. IloHatue o HopManbHOM
pacripeneneHur. Mepsl (hopMbI — MOKa3aTeIN aCCUMETPUM U 3Kcuecca. CrocoObl HaX0XKJICHHS.
[Tpumenenus K03pGUIMEHTOB aCCUMETPHUH U 3KCIlecca sl MPOBEPKH HAa COOTBETCTBHUE 3aKOHY
HOpMaJIbHOTO pactipeienienus. TpaHcrpeccus MPU3HAKOB: €€ OMOJIOTHYECKUN CMBICI M CIIOCOObI
HaXO0X/ICHUS.

Tema 4. Cratuctuyeckoe oreHHBaHUE.BbHIOOPOUHBI METON M OLIEHKAa TeHEepalbHBIX
napamerpoB. [loHsiTHE O BBHIOOPOUHOM M TeHepalbHOM COBOKYMHOCTSAX. Teopernueckue
pacnpeeneHus, HUCIoJIb3yeMble B CTaTUCTHYECKUX BbIBOJaX. HopmHupoBaHHOE OTKIOHEHHE.
[TpaBmiio 3-x curM. Cratuctuueckas omuOka. TouedyHble OLIGHKHM M TOKa3aTeld TOYHOCTH.
Onpenenenre HEOOX0AUMOro 00beMa BBIOOPOK Ul PEIpe3eHTaTUBHBIX CyxaeHul. [lonsrue o
JIOBEPUTENIbHBIX BEPOSITHOCTSX U YPOBHSIX 3HaUYMMOCTH. [IOHSATHE O JOBEPUTEILHOM MHTEpBAJIE
TEHEPAIbHOIO ITapaMeTpa.

Tema 5. CtaTucTHYECKHE TUTIOTE3BI U UX MpoBepka. HeoOX0uMOCTH OIIEHKH Pa3HOCTH
MEXIy BbIOOPOYHBIMU COBOKYMHOCTAMHU. lloHsiTHe O HyneBoi rumortese. Ilapamerpuueckue
KPUTEPUH CPAaBHEHMs, OCHOBHBIE YCIOBHUS U cepbl npuMeHeHus. t - kpurepuil CTbloJIeHTa



(pazmuunble Mmoaupukanun), F - kputepuit Gumnepa u apyrue. Hemapamerpuueckue Kputepuu
cpaBHeHusa. X - kputepuid Ban-nep-Bapnena. Kputepuit Cumxena-Treroku. Kpurepuit
VYunkokcona. d - xpurepuii Kommoroposa-CmupnoBa. Kpurepuii 3HakoB. ['paduueckue
CIocoObI BBIPAXKEHUSI OLIEHKU Pa3HOCTU BHIOOPOUHBIX COBOKYITHOCTEH.

Tema 6. Kputepuii xu - kBaapart (2).Mcnons3oBanue KpuTepus COrJIacusi MpHU aHAIIU3e
SKCIIEPUMEHTANBHBIX AaHHBIX. Chepbl npuMeHeHus: Kpurepus — y 2. Vcnonb3oBaHue KpuTepus
JUISL OLIEHKHU JIOCTOBEPHOCTHU PAa3HOCTH BHIOOPOYHBIX COBOKYITHOCTEH.

Tema 7. Koppensunonnsiii ananus. [loHarne o QpyHKIIMOHATBHOM M KOPPEIAIUOHHOMN
cBsi3u npusHakoB. Koaddumment koppensuun u ero mHTepnperanus. CriocoObl HaXOXKIESHUS
KOPPEJSIIMOHHOM 3aBucuMOCTU. [Ipsimble U HempsiMble COCOObI HaxoxaAeHUs Koddduimenrta
KOppesiuK, B TOM YHCIe B Malbix BbIOOpkax. Koppemsuumonnas pemierka. JloBepHUTeIbHbIHN
MHTEpBall W OIleHKa KodpduiumeHTta koppensuuu. HemapameTrpuueckue MOKazaTelau CBS3U.
Koadduuument xoppemsimuu Crimpmena. KoppensiuonHast 3aBUCIMOCTb MEX1y KadeCTBEHHBIMHU
npu3Hakamu. TeTpaxopuyeckuil M MOJUXOPUYECKHUN MOKa3aTeld CBA3U. MHOXKECTBEHHas U
yactHas koppemsinusa. Haxoxaenne kospdunmenta koppemnsiuuu B T

Tema 8. Perpeccuonnsiii ananu3. [lonsatue o perpeccuu. OmnpeneneHue napameTpoB
npsiMoJMHeHON perpeccuun. IloctpoeHne U cnocoObl BhIpaBHUBAHUS SMIUPUYECKON JIMHUU
perpeccun. Koadduument perpeccun. YpaBHeHHE M TeopeTHYECKas JIMHUSA PErpeccHH Mpu
NPSMOJIMHEMHON  3aBUCHMOCTH. BuIbl JIMHEHHBIX CBA3€H W YPABHEHHS PETPECCHM.
JloBepuTenbHblli MHTEpBaJ ypaBHEHUs perpeccu. OIlLIEHKa JOCTOBEPHOCTH Pa3HOCTH MpHU
CpPaBHEHMM YpaBHEHMM perpeccun (ypaBHEHHUs MpSMOJIMHEHHOM 3aBucumoctu). Mertog
HaMMEHBIIIUX KBaJpaTOB. MHOKECTBEHHAs JIMHEIHAs perpeccusl.

Tema 9. [ucnepcuonssiii aHanu3. OCHOBHbIE TIOHSTHS W CHUMBOJIBL. AHaIu3
0/1HO(aKTOPHBIX KOMIUIEKCOB. OIieHKa CUIIBI BIUSHUS (PAaKTOPOB.

Tema 10. Hcnonb3oBanue IIOBM B mnpakTtuke OWOJIOTMYECKUX HCCIEAOBAHUM.
[TporpaMMHBIii U TAKETHBIH MOIXObI K 00pabOTKE KaUeCTBEHHBIX U KOJTUYECTBEHHBIX JAHHBIX —
JIOCTOMHCTBA M HENOCTAaTKW. lcmonb30BaHME NPOrpaMMHUPYEMBIX KalbKylsaTopoB u IBM
coBMecTMbIX [I9BM nans perieHust CTaTUCTUUECKUX 3a]ad B OMOJIOTMYECKUX MCCIIEJOBAHUSX.
[IpenBapuTenbHOE 3HAKOMCTBO € HamOoJjee MOMyJSpHBIMU MaKeTaMU MPUKIAJHBIX IpOrpamm
(ruma: Excel, Statistica, R). Cratuctuueckue Bozmoxknoctu [T Excel.

b1.0.29 Mukpo0mnosorusi 1 BUpYcoJIOTHSA

JucuunnuHa o0s3aTenbHast IS U3y4eHusl.

Cemectp 5, 9K3aMeH.

SI3BIK peanuzanuu — pycCKuu.

OO6m1ast TpyI0€MKOCTh TUCIUIUIMHBI COCTABIISIET 4 3.€., 144 yacoB, U3 KOTOPBIX

— JeKnuu: 28 u.;

— CeMHHApCKue 3aHATus: 18 u.

— nabopaTtopHble paboThl: 32 u.

B TOM YHCJIe TTpaKTHIecKas moaroroska: 10 4.

TemaTruueckui nJian:

BBoanas nekmus

Hemn u 3amaum kypca. Mctopus pa3Butusi mukpooOuonorur. OCHOBHBIE TEpUOIBI B
Mukpoouosioruu. CTpyKTypa U HalpaBJIeHUs] COBPEMEHHON MUKPOOHOJIOTHH.

Tema 1. Mopdosnorus u cTpykTypa KJIeTOK OakTepuit

Knerka xak crpykrypHas enuHuia. CoBpeMEHHas KJIETOYHAs TEOPHUS: MPOKAPHUOTHI,
aykapuoThl. Mopdonoruueckue Tumsl 6aktepuit (hopma, pazmepsl). CTpykTypa OakTepHalbHON
KJIETKH (KarcCymbl, JKTYTHKHA, (GUMOpPHM W T, KJIETOYHAs CTEHKA, MUTOIIa3MaTHYecKas
MeMOpaHa, IUTOIIa3Ma, BKIIOUEHUS, HYKIeoua W IiazMuabl). Coopel U copooOpa3oBaHue:
Ipolecc cnopoodpazoBanus (CTaAuM), CBOMCTBA CIIOp, MpopacTaHue crnop. Jpyrue nokosuuecs
(dbopMBI TIPOKAPHUOT.

Tema 2. CucrteMatrka npoKapuoT



OOme cBeleHUs O cHUCTEMAaTHKe MUKpoopraHuzMoB. [loHsTue BHMIa, KJIOHA, ITaMMa,
n3onAata. CrocoObl cuUCTeMaTHKU MNpokapuoT. KpaTkas XxapakTepuCTHKa OCHOBHBIX TIpYII
MHUKPOOPTIaHU3MOB, COIJIACHO ormpenenutento Oakrepuit bepmxu. CoBpeMeHHbIE IapcTBa
HaJIapcTa mpokapuoT. OTIUYus apxei OT 2yOaKTepui.

Tema 3. Bupycsl 1 OCHOBBI BUPYCOJIOTHH

Mopdonorust BuproHoB. CBoiicTBa BHPHUOHOB. DOpPMBI CYIIECTBOBAHUS BUPYCOB:
BUPHUOH, BETETaTUBHBIA BHpYC, npoBupyc. Cucremaruka BUpycoB. Kparkue cBeneHus o0
JKCIIPECCUM TEHOB Y BUPYCOB. B3anMonelicTBre BUpyca ¢ KIETKON-XO35IMHOM. XapaKTepUCTUKA
OTJENBHBIX TPYII OAKTEPHIA.

Tema 4. ['eHeTHKa MUKPOOPraHU3MOB

HacnencrBennsie (hakTopsl MUKpOOpraHu3MoB. [oHATHE MOTMHYKICOTH 1A, HYKICOTH I,
OaKTepHaIbHOM XPOMOCOMBI, CTPYKTYPHBIM T'€H, peryiasTOpHbI IreH, IIa3Muaa, JOKYC.
Tpancno3onsl. MexaHU3MBbI, BBI3BIBAIOIINE M3MEHEHUE T'€HeTHUYecKoi uHpopMauu. Myrtanuu
(reHHbIe, XPOMOCOMHBIE, JWUCCOLMAIMs, CIOHTaHHbIC). PexoMOMHALMU: PELUIHNEHT, JIOHOD,
napacekcyanbHbli  mpomecc. Tpancopmanus. Kowbwroramms. TpaHcaykuus — OakTepuid.
[TpakTHYecKkoe NCIOIB30BaHNE JOCTHKECHUM T€HETUKU MUKPOOPIraHU3MOB U T€HHON MH)XKEHEPUU
B MUKpPOOHOJIOTHH.

Tema 5. DK0I0rUsl MUKPOOPTaHU3MOB

BnaxHocTe cpenbl: TMIIOTOHMYECKHE, THMIIEPTOHHYECKHE pacTBOpbl. [lnazmonus,
wiazmMonTus. OcMOTHYECKOe [JaBlIeHHE: OCMO(UIIbHBIC, TaJo(UIbHbIE MHKPOOPTaHU3MBI.
AxtuBHOCTH BOAbL. Jlmopwmmmszanus. TemmepaTypHblil pexum: Mcuxpoduis, Me30(uIIIb,
tepMouiibl. KucinoTtHocTs cpeabl: ankanuuibl, HeHTpoduisl, anuaoduisl. OTHOLIEHHE K
MOJICKYJISIPHOMY KHUCIIOPOAY B Cpele: a’dpoObl, aHa’dpoObl, MHKpoa’podmuisl. OTHOIICHHE
MHUKpPOOPTraHU3MOB K [JaBJICHHMIO, XMMHMUYECKHM BEILECTBAM, HOHAM TSDKEIBIX METaJUIOB,
aHTHOMOTHKAM, M3ITydeHuto. B3anumoneiictBue (akropoB BHemHel cpeapl. B3anMooTHOMIEHHS
MUKPOOPTraHU3MOB: HEUTpanusm, KOHKYPEHLIUsl,  KOMMEHCAJIN3M, acCOLIMaTUBHBIE,
MYTYJIUCTUYECKUE, XUIIIHUYECTBO, AaHTAarOHU3M.

Tema 6. [Intanne Mmukpoopranu3MoB. THIIbI TUTaHUS.

CriocoObl mMTaHHWA M TOCTYIJICHHS B KIETKY pa3jMYHbIX BelIeCTB. TpaHcropT
NUTATENbHBIX BEIECTB: AKTUBHBIM, maccuBHBIA. IluimieBble MOTPEOHOCTH MUKPOOPTaHU3MOB:
Makpo- ¥ MHKPOIEMEHThl. Tumbel nuTaHus: QOTOTPOPBL, XEMOTPOdBl, aBTOTPOPHI,
reTepoTpodbl, OPraHoTPOQHbI, TUTOTPOQHI.

Tema 7. Meraboan3M MUKPOOPTraHU3MOB

Karabomusm u  anaGonmusMm. Ilomydenue  sHepruu.  bposkeHuwe:  rimkonus,
neHTo3odocdaTHeli MyTh, NyTh OHTHepa-/ynopoBa. [lpixanue: aspoOnoe, nukia Kpebca.
OxucnurensHoe QocpopunupoBanue. dortocunres. buocuHTes BemecTB MUKPOOHOH KIIETKH.
Perynsuus merabonusma.

Tema 8. PocT 1 pazMHOXKEHHE MUKPOOPTaHU3MOB

Knerounsie kel 6akrepuii. Bpems renepainuu. Y nenbHas CKOPOCTh pOCTa U TMEPUO]]
ynBoeHus. CriocoObl U BUJIbI KYyJIbTUBHPOBAHUS MUKPOOPTaHU3MOB. PEXXHUMBI KyJIbTUBHPOBAHUS
U ux Xxapaktepuctuka. Da3pl 1HUKIa pa3BUTUS KYJAbTYyphl OakTepuil B MEPUOAMYECKOM
rJTyOMHHOM KYJIbTUBHPOBAHUU.

Tema 9. Yyacte MUKpOOPTaHHU3MOB B OMOJIOTHYECKUX KPYTOBOPOTaxX BEILIECTB

ITponeccrl ¢ukcaruu azota. A3oTdukcanus cBOOOAHOXUBYIIUMH MUKPOOPTaHU3MaMHU
(Clostridium, Azotobacter, Azomonas). AccomuatuBHas a3zotrdukcamus. CumMOMOTHUECKAs
a3oT(uKcanusi: XapaKTepUCTUKa KIYyOCHbKOBBIX OakTepuil. BujoBas cneumpuvHocTh
KIyOeHbKOBBIX OakTepuil. BsaumopeiictBue OakTepuii ¢ pacTeHHEM-XO3SUHOM. Y CIIOBUS
dopmupoBaHus azoTdukcupyromen acconuanuu. baktepun-cuMOHOHTHI HEOOOOBBIX PACTEHHI.
buoxumus azordukcanuu. bHoONTOrHYecKnid MUK COCTWHEHUM CEepPhl: OKUCIEHHE COCTUHCHUM
CEpbl, BOCCTAaHOBJICHUE HEOPraHMYECKUX COEIMHEHUI cephl. lIpeBpaiieHne opraHMYEcCKHUX
coenuHeHUH docdopa. [IpeBpanienne HeopraHmaeckux coeaquuenuii pocdopa.

Tewma 10. DBomIOLMS MUKPOOPTAHHU3MOB



[Tonstue o ¢unorenese. [lokazarenpcTBa 3BONIONUH. OCHOBHBIC MOJIOKECHHS TEOPHH
BO3HUKHOBEHHE HACJICJICTBCHHBIX BapHAHTOB. JIBMOKYIME CHIIBI JBOJIONMH. ODBOJIOIUSA Ha
HAJBHUJIOBBIX YPOBHSIX. BOZHUKHOBEHUE XU3HU (OHOTEHE3).

b1.0.30 ®u3uoJiorus pacTreHui

JucuuruinHa o0si3aTenbHast A1 H3yYeHHUS.

Cemectp 5, 5K3aMeH.

S3BIK peanuzanuu — pyCCKuu.

OO61as TpyA0eMKOCTh IUCHHUIUIMHBI COCTaBiseT S 3.¢€., 180 uacoB, U3 KOTOPBIX

— nexnud: 32 4.;

— CEMHMHApPCKHE 3aHsATus: 12 4.

— abopaTopHbIe PabOTHI: 56 .

TemaTnuyeckuii nian:

Tema 1. Benenue. ®u3noorus pacTUTEIbHON KIETKU.

1.1 IIpeamer. OcHOBHBIE 3Tamnbl pa3BuTHs Pusuonoruu pacrenuit B Poccun u Tomckom
yHuBepcurete. Posb hu3nonoruu pacTeHuil B pa3BUTUN OMOTEXHOJIOTHU U MECTO (PU3HOJIOTHHU B
CMEXHBIX TUCHUIUIMHAX. Ponb pu3noI0orun pacTeHuil B qabHENUIIEM Pa3BUTHH OMOIOTHUECKOM
HAayKM M TOJbEME IPOJYKTUBHOCTU CEJIbCKOTO Xo3siicTBa. HepemieHHble npobOiaembl u
MEPCIEeKTUBBI JaIbHEHIIETO pa3BUTUS (PU3HUOTIOTUN PACTEHHIA.

1.2 Crtpykrypa W (QYHKIMM OPTraHOUIOB KIJIETKH, IIUTOIUIa3Mbl W OMOJOTMYECKHX
MeMOpaH. Pazpa)xuMocTh, 3aCTHUHOCTb, BSI3KOCTh M JBUKCHHS IIUTOIUIa3Mbl U 3HAUYEHUE UX
SBJICHUH B )KM3HU KJIETKU. BHYTpUKIIETOUHBIE CUCTEMBI PEryIsauun. TOTUIOTEHTHOCTD

pactutenbHOM KieTku. Perenepauust menoro pacrenusi. I[lonstue o OuosHepreTuke
kieTku. [IpoHnIiaeMocTh NMpoTOIIIa3Mbl, IPUPOJa MPOHULIAEMOCTH Yepe3 MeMOpaHbl. 3HaUCHHE
B TPAHCIIOPTE MOHOB 3JIEKTPOXMMHUYECKOTO MOTeHInaaa MmeMOpaH. MloHHbIE HAcOChl, KaHAbl U
TpaHcnoprepel. OcoOGeHHOocTH  AeWcTBUS  (PEpMEHTOB B KUBOM  KIIETKE  pacTEHUS.
KomnapT™menTanus u ee posib B OMOXHUMHUYECKUX PEAKIMIX B KIETKE.

Tema 2. Bonoo6men pacteHuil.

2.1 IlornouieHne BOJBI paCTUTENBHOM KieTKoHM. OcMOcC, BOJHBIN MOTEHIMaNa KIETKH,
TYpropHO€ U OCMOTHYECKOe AaBiieHHe. KonuuecTBO M COCTOSIHME BOJbI B TKAHSX PAacCTEHUU.
®usznonornueckas posb Boabl. KopHeBoe masieHue. ['yrranus u «uiau» pacteHuil. BiousHue
BHEIIHUX YCJIOBHM Ha BcachlBaHME BOAblI pacTeHHeM. COCTOSIHUS BOJbI B IOYBE. 3HAYCHHE
MOYBEHHOM CTPYKTYpPHI AJIs1 BOJOCHAOKEHHSI pacTeHUH.

2.2 TpaHcnupanus 1 ee pU3n0JIOTHYecKoe 3HaueHne. MeTo 1l U3y4eHHUs! TPAHCIIUPalUH.
KonuuecTBeHHBIE TOKA3aTENN, XapaKTEPHU3YIOIUE IPOLECC TPAHCIUPALMHU: WHTEHCUBHOCTD,
OPOAYKTUBHOCTh TPAaHCHUPALMKW U TPAHCHUPAUMOHHBIM KOIPPUIMEHT. YCThUYHAA U
KYTHKYJISpHas TpaHCIUpanus. Y CThUIA. YCThUYHAS PETYIMPOBKA TpaHcIupanuu. BnusHue Ha
TPaHCTIMPALMIO U €€ MPOJYKTUBHOCTh BHEUIHUX YCIOBUN. MeXaHu3M mepeaBUKeHUs BOJIbI 1O
pactennto. Tok Boasl o cocynaM. BepxHuii ¥ HMKHUI JBUraTesd BOAHOro Toka. HarspkeHue
BOJIBI B COCY/ax, 3HAYEHUE MEXKMOJIEKYJISIPHOTO CIEIJIEHUS U TPaJMeHTa MOTEeHIIMajla BOJAbI B
KJIETKaX U TKaHAX B TPAHCIIOPTE BOJBI.

Tema 3. @oTOCHHTE3 pACTEHMIA.

3.1 Ucropus otkpeiTusi porocuHTe3a. OCOOEHHOCTH CTPOCHHUS JIMCTA U UX 3HAUCHHE JUIS
npoueccoB POTOCHHTE3a. XIIOPOIIIACThL, X cTpoeHue. Kinaccudukanus TUrMeHTOB B PaCTEHHUU.
[TurMeHTHl XJIOPOMJIACTOB: XJIOPOQWILIBI, KAPOTHHOUABI, (HUKOOWIITUHBI. OCOOEHHOCTH HX
cTtpoeHusi. DuzNyecKkue CBOWCTBA MHITMEHTOB: PAacTBOPUMOCTb, CIIEKTPHI IOTJIOIIEHUS,
¢danyopecuennms. CTpyKTypHblE U XHMHYECKHE CBOMCTBAa XJIOpPOQWUIOB. 3HAauyeHUE s
(dboTocuHTE3a Pa3IMYHBIX YYaCTKOB COJTHEYHOT'O CIIEKTpA.

3.2 DddexkTuBHOCTE HCIONB30BaHUS cBeTa B (oTocuHTe3e. KBaHTOBBIA BBIXOJ
dotocunTe3a (padotel BapOypra u ap.). CoBpeMEeHHBIC TPEICTABICHUS 0 XUMHUYECKOW TTPUPOIE
nporeccoB (orocunresa. [lepBuunbie peakiuu (GOTOCUHTE3a. AKTUBAIMS XJIOPO(UIIA CBETOM.
OOpatuMble  OKHCIIUTEIbHO-BOCCTAHOBUTENIbHBIE  MpeBpauieHus  xjuopodusuia.  [[Be



(oToXuMHUECKHE TUTMEHTHBIE CUCTeMBI. LIMKIIn4yeckoe, HEMUKIMYECKOE U MCEBAOIMKINYECKOEe
dorodochopunupoBanre. DOTOCHHTE3 KaK COUETAHHWE CBETOBBIX W TEMHOBBIX XHMHUYECKHUX
peakiuii. [Iporcxoxaenue kuciopoaa GporocuHresa.

3.3 Accummisinua yriepoga no tuny C3, C4 u CAM y pasubix pactenuid. [Ipupona
NEPBUYHBIX TPOIYKTOB (QoTocuHTe3a. lcmonb30BaHMEe pPaguOaKTUBHBIX H30TONOB B
uccienoBanusx no gporocunresy. @oToapIXaHUE, pEAKLUH, IPOTEKAIOIINE B IEPOKCHCOMAX.

3.4 KonuuecTBeHHbIE IOKa3zaTenu Imporecca (OTOCHHTE3a: HWHTEHCHUBHOCTh H
MPOAYKTUBHOCTh (OTOCHHTE3a. MeTonbl UX oOompefeseHus. 3aBUCUMOCTb (DOTOCHHTE3a OT
BHEIIHUX YCJIOBUI, a Takke OT BHYTPEHHHX OCOOCHHOCTEH W COCTOSHUS PAaCTEHH.
Komnencanyonnass Touka npu (OTOCHHTE3€ M €€ 3aBUCUMOCTb OT OMOJIOTMYECKUX CBOMCTB
opranuzMa. ACCUMIIALMOHHOE YHCIO KaK XapaKTepUCTHKa ydacTusi xjopoduwina B
dorocuntese. Ilyru moBbllIeHHs W TPOAYKTUBHOCTH QorocuHTe3a. KynbTypa pactenuii B
YCIOBUSIX MCKYCCTBEHHOI'O OCBELIEHMS (CBETOKYJIbTYpa). IIpombllsIEeHHOE pPacTeHHEBOJCTBO.
[lepeaBuxeHue acCCUMHIIATOB B PACTEHUU. ATTpParupyrouiue 30Hbl U LIEHTPbI, UX U3MEHEHHUE B
OHTOI'€HE3€ PACTECHUM.

Tema 4. JIpixanue pacTeHUM.

4.1 Jlpixanue Kaxk BEAYUIMH OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIM MPOLIECC, €r0 POJib B
TKaHSAX 3€JE€HOro pacreHus. Pa3zButue mnpeicraBieHHME O XUMHUYECKOM CYIIHOCTH IPOLIECCOB
IbpIxaHus 1 OposkeHus. CBsi3b MEXAY AbIXxaHueM U OpoxenueM. [ mukomms, ki Kpebca.

depMeHTaTUBHBIE CUCTEMbI JbIXaHUS. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIN MMOTEHLMAT
pa3IMYHBIX TEPEHOCUYMKOB BOAOPOJA U IJEKTpoHA. TepMuHaimbHBIE OKCHIa3bl. OcOOEHHOCTH
MEHTO3HOIO IMKJIA JbIXaHWsA. DHepretuka Ibixanus. OxuciaurensHoe ¢ochopuinpoBaHue.
3HaueHUEe B JKU3HU PACTCHHUI pazIuYHbIX IyTed okuciaeHus cyocrtpata. KoiauuecTBeHHbIE
MOKa3aTelnu JAbIXaTeIbHOrO0 Ta3000MeHa. Meroabl u3y4deHHsl JbixaHus. JlpIXxaTeabHbIN
K03 unreHT. 3aBUCUMOCTh JBIXaHUS OT OWOJIOTMYECKUX CBOWMCTB OpraHM3Ma W YCIOBUH
pa3BUTHS.

Tema 5. MuHepanbHOE NUTAaHUE PACTCHUM.

5.1 TeopeTnueckoe U NPAKTUYECKOE 3HAUEHUE U3YUEHHsI KOPHEBOTO ITUTAHMS PACTEHUH.
OcHOBHBIE 3TaNbl pa3BUTUS YUEHHUS] O KOpHEBOM nuTaHuu. [lojeBsie U 1abopaTOpHbIE METO/IbI
W3YYEHHs BOIIPOCOB NMHTAHUS pacTeHuH. Makpo- U MukposnemeHTsl. dusnonorudeckas poib
MUHEPAJIBHBIX 3JIEMEHTOB B PACTEHUHU U HapyILIEHUs, BO3SHUKAIOLIUE MPU OTCYTCTBUU OT/IEIbHBIX
MUHEPAIBHBIX 3JeMEHTOB. llornomenne pacTeHHeM 3JIEMEHTOB MUHEPAIBHOTO IHTaHUS.
YcBoeHrE W MCTOYHUKM a30Ta Ui MUATAHUS BBICIIMX pacTeHUud. DOpMbl COCAMHEHHI a30Ta B
NoYyBe W WX MpeBpaieHus. Hurparsl, aMmMuadHble COJIM U OCOOCHHOCTH MX HCIOJIb30BAaHUS
pa3IUYHBIMU pacTeHMsIMU 1o paboTtam IIpsHumHMKOBa. A30THOE NHMTAaHHWE pACTEHUI B
3aBHCUMOCTH OT XapakTepa nouBbl. IIpeBpaieHust a3ora mpu CUHTE3€ OCJIKOBBIX BEIIECTB B
pactenuu. llepeamunupoBanue u ero posb. IloTpebneHne MuHEpalbHBIX BEIIECTB Pa3HBIMU
BHUJaMH PAaCTEHUI B pa3JIMYHbIE IEPUOJIbI )KU3HH.

5.2 buoreoxumuueckne MNpOBUHIMHA. DU3HOIOTHYECKOE OOOCHOBAHWE OCHOBHBIX U
JIOTIOJTHUTEIBHBIX yA00peHuil (moakopmok). HekopHeBoe MuHEpanbHOE MUTaHUE PACTEHHM, ero
TEOPETUYECKOE M MPAKTUYECKOEe 3HAUY€HHWE NPU HHTEHCHUBHOW TEXHOJOTMHM BbIpAIIUBAHUS
pacTeHUN.

Tema 6. @uU3HOI0THS Pa3BUTHUSA U POCTA PACTEHU.

6.1 IlonsTHEe 00 MHIMBUAYATLHOM pa3BUTHH pacTeHUN. B3anMoCBs3b pa3BUTHA U pocTa.
Xapakrepuctuka pocta pactenuii. KpuBas pocra. IlokaszaTenu, XapakTepusyrlolMe poCT, U
MeToAb! uX omnpenenenus. aspl pocra KiIeToK. OUTOrOPMOHBI 1 UHTHOUTOPHI U UX XUMUYECKHE
aHaJIOTU. AYKCHHBI, THOOepe/sIMHbl M LUTOKMHUHBI, HMX pOJIb B POCTOBBIX IIpoOleccax.
WNHruburopsl — abcM3oBasi KUCIIOTA, 3TUIIEH, ()EHOJIBI U AP. COSTUHEHHUS.

6.2 BiusHue (akTopoB BHEIIHEW Cpelbl HA POCT U pa3BUTHE pacTeHUl. BnusHue cBera
Ha pocT pacteHui. Dtuonsanusa. Poronepuoauszm. OUTOXPOM, KPUITOXPOM U (HOTOTPOIHUH, UX
ydgactue B (U3MOJIOTHYECKUX Tporeccax. Paborer M. YaiimaxsHa o (U3HOIOTHUECKHUX
0COOEHHOCTSIX pacTeHHi pas3HbIX (oTonepuonuueckux rpymm. Juddepenuumanus mona y



pactenuii. «®Du3nonornyeckue dYacb» — (OMOPUTMBI) — IUPKAJAUAHHBIE PUTMBI PACTCHUI.
Teopust nserenuss ABCDE. Crapenue u nepuoj MOKOs pacTeHH. DTambl NMepuojia MoKos, UX
¢du3nonoruueckas Xxapakrepuctuka. Mcmonb30Banue peryasTopoB pocTa B CEILCKOM XO03sIHCTBE,
CTUMYJISIIUST M TOPMOXKEHHE pOCTa, TepOMIMAHOE JeWCTBUE, J03apUBaHUE IUIOJOB,
UCTIOJIb30BaHUE PETapIaHTOB. JIBM)KeHHUs pacTeHUi, MX XapaKTepUCTUKAa M OHOJIOTHYECcKOoe
3HAYCHHE.

Tema 7. ®U3M0I0THSL YCTOMYUBOCTH PACTEHUM.

7.1 Bumei u  (QOopMBI  YCTOMYMBOCTH  pacTeHUU. 3aCyXOYCTOMYHMBOCTh M
KApOYCTOHYMBOCTb. YCTOMYMBOCTh K 3aTOIUICHUIO. DU3MO0I0ro-0MOXMMHUYECKas MpUpoa
XOJIONOCTOMKOCTH W MOPO30CTOMKOCTM  pAacCTeHHMH. 3akaJuMBaHWE pACTEHUW U €ro
dusnonornueckas npuponaa. das3pl 3akanMBaHus. 3UMOCTOWKOCTh PACTEHUN M €€ BIUSHUE HA
YCIIOBUSL CYIIECTBOBAaHUS PACTEHHUIl (COCTOSIHME IIOYBBI, arpOTEXHUKA, YCJIOBUSA MHUTAHMUS).
Brusinue Ha pacTeHusl M30bITKA COJNEH (COJNICYCTOWYMBOCTE). MeToabl OOpHOBI C 3aCONCHHUEM.
lanodutel. IlyTu mOBBINIEHUS CONEYCTOMYMBOCTH pacTeHuWd. BrnusHue Ha pacreHus
3arpsiI3HEHUM BO3yXa. Y CTOWYMBOCTh PACTEHUM K 3arpsi3HEHUIO BO3AYXa.

7.2 ®Ou3nonoro-OMOXMMUYECKHE OCHOBBI YCTOWYMBOCTU BBICHIMX pPAaCTEHUH K
MaTOr€HHBIM  MHMKpPOOpPraHU3MaM. NMmyHHTET  pacTeHHM. KoHcturynuonnele  u
WHIYLMPOBAHHBIE MEXaHU3Mbl 3alluThl pacTteHud. Teopum BasunoBa, ®nopa u mp.
duroanekcuHbl, PUTOAHTUCUITUHBL, GUTOHIMBL. [IyTH MOBBIIEHUS YCTOHYMBOCTH PACTCHHUN K
MH(MEKIMOHHBIM U HEMH(EKIIMOHHBIM 3200JIC€BaHUIM.

Temvl u Kpamkoe coodepocanue 1aOOPAMOPHLIX 3AHAMUN OUCYUNIUHBL « Du3uoso2Us
pacmeHuiy.

Tema 1. ®usnonorust paCTUTEILHON KIETKHA, OCMOTUYECKHE CBOMCTBA KIETKU

3ansatue 1. Ou3noa0rus pacTUTENbHON KIETKU

OmnpeneneHue CKOPOCTU JIBMKEHHUS LMTOIUIa3Mbl. OKpallMBaHUE XHUBBIX U MEPTBBIX
KJIETOK HEUTpalbHBIM KpacHbIM. l3ydyeHHe BS3KOCTH LMTOIUIa3Mbl PAaCTUTEIBHOW KIIETKH B
3aBUCHUMOCTH OT (PU3HOJIOTMUYECKOTO COCTOSIHUS KJIETOK U IMPUCYTCTBUY MOHOB KaJIUsl U KaJbILIMSL.

3ansTue 2. OCMOTHYECKHE CBOMCTBA PACTUTEIBHON KIIETKH

SABnenue ocmoca. Typrop pacTuTenbHON KIETKHU. SIBJIIEHHE TUIa3MOJIA3a U JEIUIa3MOIH3a.
[TpoHunaemocTs KMBOW W MepTBOM nUTOIUIa3Mbl. OmpeneneHUue BOJHOIO IMOTEHIMAIA
PACTUTENBHBIX TKaHEH MIa3MOIUTUYECKUM METOJJOM U METOJIOM Y PILIIPYHTa.

KonTtponbHas padora: «OcMOTHYECKHE CBOMCTBA KIETKU PACTUTEIBHOMN KIETKI.

Tema 2. Boausiit oomeH. Tpancnupanus pacTeHuit

3ansitue 3.

OmnpeneneHre HMHTEHCUBHOCTH TpPaHCIUpAalMM BecOoBbIM MeronoM. Iloxcuer uwmcna
ycrbull. HaOmromenue 3a JBukeHueM ycThull. bapeepHas poib KyTtukynsel. OmnpeneneHue
BOJIOYIEP>KUBAIOIIEH CTOCOOHOCTH PACTCHUIA.

KonrtponbHas padora: «Tpancnuparusi».

Tewma 3. @oTocHHTE3 pacTECHUI

3anstue 4. [IurmenTsl 11cTa, UX CBOMCTBA

[TurmenThl (oTOCWHTE3a W HMX CBOWCTBA. Xpomarorpaduueckoe pas3aelieHHe CMeCH
(GOTOCHHTETUYECKMX  NUTMEHTOB.  DU3MKO-XMMHYECKHE  CBOWCTBA  XJOPOQWIIOB U
KapOTUHOUIOB.

3ansartue 5. CBeroBas ctaaus (OTOCHHTE3a

Obnapy>xeHue nporeccoB pOToOCHHTE3a. 3aBUCUMOCTh UHTEHCUBHOCTH (DOTOCHHTE3a OT
OCBEILIEHHOCTH JIMCTHEB U TEMIIEPATYPHI OKPYKAIOLIEH CPEIBI.

KonTponbnas pabora: «Ilurments! porocunTesa. CBeToBast cTafusi POTOCHHTE3AN.

3anstue 6.

Boigenenue akTuBHBIX XJoporiacToB. KonuuecTBeHHOE oOIpeaeneHue CcoJep:KaHus
(OTOCHHTETHYECKHX  NUIMEHTOB WM  OmlpefelieHrue  (HOTOXMMHUYECKOM  aKTUBHOCTH
XJIOpOILIaCTOB.

Konrponsnas pabdora: «TemHoBas craaus GOTOCHHTE3a. DKOJIOTUS (POTOCHHTE3AY.



Tema 4. [Ipixanue pacteHUi

3anstue 7. U3yuenue pepMEHTHBIX CUCTEM JIBIXaHUSI.

Omnpenenenue apIxarenbHOro kodgddunuenta. OmpeneneHne aKTUBHOCTH KaTaja3bl B
CEMEHax U JIMCThAX anoaeu. KonnuecTBeHHOE onpe/iesieHne akTUBHOCTH MOTU(PEHOIOKCHIa3bl U
nepokcuaszbl. OOHapyKeHUE IETHIPa3 Y IPOXIKEH.

Kontposbnas pabdota: «/[pixanue pacTeHU».

Tema 5. IIpeBpanieHue opraHu4eCKux BELIECTB B PACTCHUHU

3anHsTue 8.

OOpa3oBanue caxapa B JIMCThSIX pacTeHUs npu (otocuHteze. OTKpHITHE Kpaxmajia H
OenkoB, oOpazyromuxcs npu gorocunrese. OOHapyKeHHUE BTOPUYHBIX BELIECTB Y JPEBECHBIX
pacrenuii. OOHapykeHHe amMuiia3bl B MpOpacTalommx ceMeHax. IlpeBpaieHue BemecTs npu
MIPOPACTaHUU CEMSH.

Konrponsnast pabota: «IIpeBpaiieHre opraHMueCKUX BEUIECTB B pacTeHUH, TpaHcmopT
ACCUMUJIISATOBY.

Tema 6. PocT u pazButue pacteHuit

3anstue 9. Poct pacrenumii. [liannpoBaHre U OCTAHOBKA HKCIIEPUMEHTOB

[InanupoBaHue M NOCTAHOBKA 3KCHEPUMEHTOB. OIpenereHre 30Hbl pOcTa KOpPHSA U
ctebns. Habmonenue 3a reoTponuveckiuMu u3rnbamu kopHeil. Hactudeckue u3ru0bl 4epemikon
JUCThEB TIOJ JICMCTBUEM reTepoaykcuHa. JledcTBUE pa3HbIX KOHUEHTpauuid pacTBOpa
reTepoaykCHHa Ha pocT KOpHeW. BiusHue aspanuu Ha pocT pacTeHUil. 3aBUCUMOCTh pa3MEpPOB
pacTeHMsI OT KOJIMYECTBA 3allaCHBIX BELIECTB B CEMEHAX.

3anstue 10. Poct pacrenumit. M3mepeHue mokaszaTeneil W aHaliu3 pe3yJbTaTOB
HKCIIEPUMEHTOB.

N3mepenne nokaszaTteneil U aHaIU3 pe3yJbTaTOB 3KCIEPUMEHTOB IO ONPEIEICHUIO 30HbI
pocta KOpHs, CTEOJIs; TEOTPONMMYECKOro U3ruda KOpHEW; JCHCTBHIO TeTepoayKCHHA Ha
IIpOpacTaHue CEMSH M POCT IPOPOCTKOB; BIMSHMS adpallMM Ha POCT PAaCTEHMI; 3aBUCHUMOCTH
BEJIMYMHBI PACTEHUH OT KOJMYECTBA 3al1aCHBIX BEIIECTB.

KonTponbHas pabota: «PocT u pa3BuTre pacTeHUI».

Tema 7. MuHepanbHOE IUTAHUE PACTEHUN

3anstue 11. BnusgHue MUHEpanbHOTO MUTAHUS HA POCT PACTEHUN

BnusiHue o0ecrneueHHOCTH MakpoO’JIEeMEHTaMH Ha POCT M Pa3BUTUE PACTEHMH.
Omnpenenenne o0beMa KOPHEBOM CHCTeMbl. AjcopOHMpyromas JIeATelbHOCTh  KOpPHEH.
AHTaroHu3M HOHOB.

3ansTue 12. XuMHUYECKUI COCTaB paCTCHUM

MukpoxuMUYecKuid aHaiu3 3076l pacteHuil. Ompenenenue casura pH pactBopa B
pe3ysbTaTe MOIIOIIEHUS pa3HbIX MOHOB U3 MUTATEIBHOIrO pacTBopa. OOHapyKeHHe HUTPATOB B
pacTeHHUSIX.

KonTponbHas pabota: «MuHepaabHOE MUTAHUE PACTCHHI.

Tema 8. YcTOMUMBOCT paCTEHHUH K SKCTPEMAIBHBIM BO3/1EUCTBUSM

3anstue 13. BnusHue teMnepaTypbl Ha paCT€HUE U MEXAHU3MbI 3aIIUThI

Bnusinue TemnepaTypsl U peakluu Cpelibl Ha aKTUBHOCTh caxapasbl. 3alllUTHOE JIeHCTBHE
caxapa Ha LUTOIUIa3My MpU 3aMopaxkuBaHuu. OmnpeneneHue 3KapoCTOMKOCTH pPacTEHHUH.
@UTOHIIMAHAS AKTUBHOCTh PACTEHUM.

Tema 9. IHcTpyMeHTaIbHBIE METO/IbI B (PU3UOJIOTHU PACTCHUN

3anarue 14. Meron I111P.

Merton ITLIP. CymHocts MeToaa. Dtamnbl npoBeaeHus peakunu. O0nacTi NpruMeHEHUs.

KonTponbnas padora: «Pu3nonoruueckue OCHOBbI YCTOWYMBOCTH PAaCTEHUI».

Temvl cemunapckux 3auamuti Oucyuniunvl « PUuzuonro2us pacmenuiiy

Tema 1. ®oTtocunTe3 pactenuii: CBeToBas U TEMHOBAas CTaAUM (POTOCHHTE3a. DKOJIOTHUS
dborocuHTE3A.

Tema 2. JIpixaHue pacTeHU. DKOJIOTHS JbIXAHHUS.



Tema 3. MunepanbHoe mnuTaHue pacteHuil. Poiap B ¢opmupoBanum rabutyca u
YCTOMYUBOCTH PACTCHUM.

Tema 4. ®u3non0rus pa3BUTHS U POCTA PACTEHUI. DKOJIOTUs Pa3BUTHUS PaCTEHUI.

Tema 5. ®u3nosorus yCToHuyuBOCTH pacteHui. Mcrnonb30BaHue B IPAKTUKE.

B51.0.31 BuosTuka

JucuuiuinHa o6si3aTesnbHas A1 U3yUeHHUs.

Cewmectp 5, 3ayer.

SI3BIK peanuzaiuu — pyCCKUi.

OO01mmas TpyI0eMKOCTh TUCIUTUIHHBI COCTABISIET 2 3.€., /2 9acoB, U3 KOTOPBIX

— gekuuu: 12 u.;

— CEMHHAPCKUE 3aHATUS: 24 U.

TemaTu4yeckuii nian:

Tema 1. BBenenue. buosTmka kak caMOCTOSITENbHAs MEXKAUCIUIUIMHAPHAS 00JIaCTh
3HAHUU.

Onpenenenue noHsATuss «buo3THKay, COBPEMEHHOE cOCTOsSHME B Mupe u B Poccum.
AKTyanbHOCTh OMO3THYECKUX 3HAHMH, MpoOsaeMbl, LeiH, 3a1adn. HanpaBnenus uccienoBaHui
(MeauuMHa, OMOJIOTHSL, YKOJIOTHSI, FOPUCIIPYACHIUS U 1Ip.). Y POBHH OMOITHKH.

Tema 2. Mcropuueckue 1 Gpuaocopcko-MeTo10I0TrHIeCKUE OCHOBBI OMO3THKY.

OTuKa Kak ucropuyeckas u guiocodcekas Hayka. DyHTaMEHTATbHBIC TOHATHS: «ITUKAY,
«MOpaJIb», KHPaBCTBEHHOCTb.

Uctopus stuku. OCHOBHBIC MOIXOIBI MPHU HM3YYCHUH HCTOPUU STHUKU (OOBEKTHBHAsS
UCTOpUS JTHUKM; CYOBEKTHBHAs MCTOpUS O3TUKU - TEOPETHKO-JIOTMYECKUH U SMIHPHUKO-
MCTOPUYECKUM MMOAXO0/1bl; TECKPUITUBHBINA, IPOOIEMHBINA U JIp.). DTUYECKUE cucTeMBbl. I'enesuc
u opopmiieHre (UI0CO(PCKO-3TUIECKOr0 MUPOBO33peHus. PazButue MopaibHON pedrekcuu B
aHTH4HON Quiocodpun (coductbl, COKpaT M €ro IIKOJIbl — KUpPEHCKas, KuHu4eckas; [lmaToH,
Apucrorens). ITudeckue Bo33peHus B anoxy CpenHeBekoBbs (A. bnaxennsiii, @. AKBUHCKHH,
I1. AGensp). Oruueckas peduexkcus Hosoro Bpemenu (M. Montens, CnmunHosa, ['onbbax,
lenpBenuii, Kant, I'erenp). DOTudeckne uUCKaHuUAg pycckoil  Quuocodpun  (pycckue
peBomoninonHbie Aemokpatel — B.I'. Bbemunckumii, A.M. Tepuien, H.A. HoGpomo6os, H.T.
YepusbleBckuit). OCHOBOMONIOXKEHUS MAPKCUCTCKOM 3TUKU.

Hcrtopuueckoe pa3Butue HpaBcTBEHHOCTH. [IpomcxokneHue mopanu (Ouosiornyeckue
IPEIIIOCBUIKM HPAaBCTBEHHOCTH; OTHOILEHUS JIIOAEH IpU pOJOBOM CTpOE€; Mepexon K
HPABCTBEHHOM peryisiuu. Vcropus HpaBCTBEHHBIX OTHOIIEHHWH (TMpOCTEHIINE HOPMBI
HPaBCTBEHHOCTH; HPABCTBEHHAs peryiauus »snoxu (Qeonanusma; Oypkya3Has MOpab).
HpasctBennsle xomnm3uun XX Beka (MONbITKA CO3JaHMsI HOBOW MOpaJId; MUPOBbIE TEHAECHLUU
pa3sBUTHsSL HPABOB, O HPABCTBEHHOM mporpecce). OCHOBHblE NPOOJEMbl TEOPUU MOPAIU
(cBoiicTBa MOpaaM, NPOTHUBOPEUMs] B HCTOJIKOBAHWU MOPATIH, CTPYKTypa MOpaiH, (QYHKIHH
Mopanu). Beicmme HpaBcTBeHHBbIe IeHHOCTH (Cwmbicnm  xu3Hu, CBoOonma, Cuactee).
HpaBcTBeHHBIE TUIIBI TUYHOCTH.

Tema 3. OCHOBHBIE MUPOBBIE PETUTUN U TPOOIIEMBI ATUKH.

OcHoBHble MHpOBBIE penuruu. Mynausm, ucinaMm, XpucTHaHCTBO. BocTouHble penuruu:
UHAYU3M, OyAu3M, JokaitHu3M. [IpuHIUI aXuMCHI.

Tema 4. CoBpeMeHHBIE TPOOIIEMBI OMOITUKH.

bruostnka M MemuIMHA; SKOJIOTMYECKas STUKA; OMOITHKA OTHOLICHUH 4YelloBeKa |
’KUBOTHBIX; MpaBWJIa M MEXAYHapOAHbIE HOPMBbI OMOATHKM B IMPOBEIECHUU OHOJIOTHMYECKHUX
HKCIIEPUMEHTOB; TPABOBBIE AaCMEKTbl OMOITHUKM M 3AIIUTHl KUBOW MPUPOJBI; BOCIHUTAHHE,
o0Opa3zoBaHue U MPOOIEMbI OMOITHUKH.

Tema 5. [IpoGnemMsl 3BTaHa3uM (KpUTEPUU CMEPTH, aOOPT, TPAHCIUIAHTAIIMS OPTAHOB).

Tema 6. IIpoGiieMsl, CBSI3aHHBIE C OTHOLICHUEM K HEU3JICUUMBIM OOJIbHBIM, MHBAJIUAM,
nedeKTUBHBIM HOBOpOxkIeHHBIM. [IpoOnemsr Bakuunaiuu, CITH/la.



Tema 7. IIpoGiieMsl, CBsI3aHHBIE ¢ BOCIPOMU3BOJCTBOM KHM3HH (MCKYCCTBEHHOE 3ayartue,
CypporaTHO€ MAaTEpUHCTBO, KIOHMPOBAaHUE), a TaKKe MpoOJeMbl T€HETUKM U TE€HHOMH
WHKXEHEPUU.

Tewma 8. Dxosoruveckue mpoOIeMBI.

Tema 9. IIpobnmembl B 001aCTH HCKYCCTBEHHOT'O HMHTEIIEKTA, KOMITBIOTEPHBIX
TEXHOJIOTUI U POOOTOTEXHUKH.

B51.0.32 DBosronus 4yejioBeKa

JucuunnuHa o0s3aTenbHast sl U3y4eHUsl.

Cewmectp 5, 3a4er.

SI3BIK peanuzaiuu — pyCCKUi.

OO01mmas TpyI0eMKOCTh TUCIUTUIHHBI COCTABISIET 2 3.€., /2 9acoB, U3 KOTOPBIX

— gekuuu: 16 u.;

— ceMUuHapcKue 3aHsaTus: 14 .

TemaTnueckuii nian:

Tema 1. BBegenue B 3BOTIOLNUOHHYIO OHOJIOTHUIO

Onpenenenue npouecca 3BOJOLUU. Pa3BuTHe OpraHnyeckoro Mupa 3eMiid. DBOJIOLHS
JKU3HU. BOmpochl MMBEPreHIMM W KOHBEPIEHIIMU IMPOIECCa IBOIONUUA. AHTHAIBOJIIOIMOHHBIC
B3TJISABI (KpealnoHU3M, TeJIe0Iorus, TpaHchopMusM u jap.). MHoroobpasue u kiaccuduxaius
ABOJIIOIMOHHBIX Teopuid. Mctopus sBomonmonHoro ydeHus. [lpencraBieHus 00 3BONIONUN
Benukux MbiciuTenen (emokpur, Apucrorens, [[x.Pait, broddon, Jlamapk, Krosbe, JInnueii).
OBommononHas Teopust Yapnb3a JlapBuna. 3nauenue padot Y. [lapBuHa B M3y4eHUH SBOIOIUN
yesoBeka. Mctopus pa3BUTHS 3BOJIOIMOHHBIX Teopuid. PaboTel Menaens, Beiicmana, ne ®@pu3a,
Xonpeitna, Paiita, ®umepa. ['naBHbie HampaBieHus 3BOMIONUU. OCHOBHBIC TOJIOKEHUS U
KPUTHKA CUHTETUYECKON TEOPUU 3BOJIIOLUH.

Tema 2. OcHOBHBIE HallpaBJIEHUs aHTPONOTreHe3a. DBOJIIOLMS YeIoBeKa B Oy 1yIieM

Abmuorene3, rumoreza Mupa PHK. Baxnbie 5Tambl 2BONMIONMK JKU3HM Ha 3eMmiie.
KemOpuiickuil B3pbIB, BBIXOJ Ha CYIly, MOSIBICHHE HA3€MHBIX PACTEHUH, NEpBbIE PENTUIINH,
nepBble cuHancuabl. [losBneHne NTUL, MIEKONUTAIOIIMX, NEPBBIX LBETKOBBIX PAaCTEHUN,
nepBbIX mpuMaToB. YTo Takoe anTpororeHes. Mcropus Bonmpoca o0 antponorenese. Hayunsie
IIKOJIbI, OOBSICHSIIOIINE BIDKYIIUE CUIIBI SBOMIOIMH. OCHOBHBIE HANpPaBIEHUS aHTPOIMOTeHe3a.
Pannsist sBotONIMsS romuHu, yBenuuenue Mmo3ra. Homo habilis, Homo georgicus, Homo erectus.
AOGeBUIIbCKasl KyNbTypa, KIEKTOHCKas KyJabTypa, KIEKTOHCKAas KyJIbTypa, MYyCTbepcKas
KyJbTypa, CaHroMcKasi KynbTypa. CEeKBEHUPOBAHNE MUTOXOHJIPHUAIBHOTO U SIJIEPHOTO T€HOMOB
BbIMepIIX ToMuHu. ['eorpaduueckas kapTa MyTeil MepeMelleHusi 4eI0oBeuecTBa MO MUDY,
COCTaBJICHHAs 1O JAHHBIM T€HETUYECKOTO aHajau3a. Bo3MO)KHBIE TyTH SBOJIOLHMH YEIOBEKa B
Oynyiem.

Tewma 3. Mopdomornueckue CBUIETENHCTBA YEITOBEUECKOM IBOMIOIMU. [laneoreneTnka

[ToHSATHS MAICOHTONIOTHS M TMajeoaHTpornonorus. Kputuka 3HAMEHUTOTO M300pasKeHUs
uaymmx roMmuHug Pynonbda 3omunmxepa k kHure Kmapka Xaysnna "Pannuit uenoek'.
['eoxpoHonormyeckass  Ta0nuia  TMEPUOJOB  Pa3BUTUSA W DBOJIONMU  YelOBEKa.
[TaneoanTponosornueckue J0Ka3aTeabCTBA IBOJIONHH YyenoBeka. [Ipumarel. PanHrue roMuHUIBL.
[losiBnenue aBcTpasionuTekoB. ['panuibHble aBcTpasonuTeku. OT aBCTPATIONUTEKOB K PaHHUM
Homo. [Tutexantponsl. Cpennuit naneonut. [lozagane Homo. Homo sapiens u HeanaepTaibIibl.
JlenncoBckuii yenoBek. [ maBHbIe (PaKTOPBI, MOBIHSBIINE HA YBOIIOIUIO YEIOBEKA, U3MEHEHUE
kimumatra U ¢ayasl. [Ipsmoxoxaenue. V3MeHeHHE CTPOCHHS Tella W TOBEICHHS YEIOBEKa,
CBSI3aHHOE C MOSIBIICHUEM TPYI0BOM JesATeNbHOCTH. Bbixoa u3 Adpuku, pacceneHue mno miaHeTe.

Tema 4. ['eHeTHUECKUE UCCIIETIOBAHUS KaK OCHOBA MHTErPalliy HAYK O KU3HU U YETIOBEKE

Kpatko o crpoeHun u (GyHKIIMOHUPOBAHHH YeJOBeYeCKOro reHoma. «CTpaHHOCTH B
TEHOME» JIETKO OOBSICHSIOTCS, €CIH MPeAnooXuTh 3Boonuio. [lapamoxke C. Kak reHsr
“IenaroT 4enoBeKa’ B MHAMBHMYaJIbHOM pa3BUTHUHU. | 'eHeTHUeCKast U3MEHYUBOCTD.



I'eHeTyeckue [OKa3aTenbCTBAa DBOJMIOLMM  4eloBeKa. [lonmysssliMOHHO-TE€HETUYECKUe
WCCJIEIOBAHMS 3BOJIIOIIUM 4YeJI0OBEKAa. MOJEKYJIAPHO-TEHETUYECKUE METOJbI, MCIOJb3yeMbIE B
M3YYEHUHU 3BOJIOLUH yenoBeka. CpaBHUTENbHBIN aHAJIN3 HYKJICOTHUAHBIX IIOCIEA0BAaTENbHOCTEN
B PEKOHCTPYKLHH 3TAlOB YEJIOBEYECKOM SBOJIOLMM M B M3YYEHHHM HCTOPUU YEJIOBEYECTBA U
DBOJIIOLIMM  KYJBTYpbl. ['€Heamoruss 4eyloBeka 10 JAaHHBIM  HU3Y4EHMS  ayTOCOMHBIX
nosmmopdu3moB, Y-xpomocomsl 1 MTAIHK. Teopust appuxanckoiit EBbl. [lepBuunas 3Bosronus
u skcnancus uHui MTIHK. BrIcTpo 1 MeITIEHHO 3BOIIOLMOHU3UPYIOLIUE JTOKYCHI.

[TonpoOHasi ucTOpus HCCIEAOBAHUA XalAenbOEprcKOro 4YesloBeKa, HeaHAepTaliblia,
KPOMaHBbOHIIA M JICHUCOBCKOTO 4eJOBeKa: reorpadus, MaJCOHTOJOTHs, reHeTuka. [louemy
BBIMEPJIM HEAHIePTaIbLbI?

Tema 5. OTHOreHOMUKa

[Ipeamer, 3agaun, THCTPYMEHTBI STHOT€HOMUKH Ha T€HOMHOM YpPOBHE. |'eHeTnueckue
paccTossHUsL M reHetudeckue nepeBbs. McecnepoBanue numuuii MTAHK u  Y-Xxpomocowmsl,
CTPYKTYpbl ayTOCOMHBIX T'alUIOTUIIOB M HEpaBHOBecHs M0 cuemieHuto no SNP, renernueckoi
BapuaOEIbHOCTH TEHOB, HMMEIOUIMX OTHOIIEHHEe K Oone3nsM. [locTpoeHne TreHeTHYecKux
paccTOsSHUM U PEKOHCTPYKIIHS (DUIOTEHETHUECKUX JepeBbeB. MeTo/1bl, OCHOBAaHHBIC HA aHATIU3E
reHeTHuYecKux auctaHuui. Teopunm wmuTOXoHApuanbHOW EBBI M Y-XpomocomHOro Anama.
[TommynsiroHHbIe UccneaoBanus B Mupe u B Poccun. ['enetnueckuii nanamadt v reHeTudeckas
ucropust EBponeiickoil yactu Poccun n crpan EBponel. baza manssix 1mo Y-xpomocome. basel
nannbix o MTJAHK u ayrocomubiM mapkepaMm. Tpu ypoBHS B3aMMOOTHOILUEHUS MOMYJISLINI
(pernoHaNbHBIN, STHUYECKHHA, CYOITHUIECKUH).

Tema 6. JIMHrBUCTHYECKHE JOKA3ATEIbCTBA 3BOJIOLIMH YEJIOBEKA

I'enodhonn wu seiku. Haydnoe s3biko3Hanue. [loaxombl K W3YYCHHUIO SI3BIKOB
(reHealloTuYeCcKui, apeanbHbId U TUIIOJIOTMUYECKU). DBOMIOLUS A3BIKOB. MeXaHU3M 3BONIOIHUH
A3BIKOB — JMBEPreHUMUsI — paclaj OJHOIO fA3bIKa- IPEJKAa HAa HECKOJBKO S3BIKOB-TIOTOMKOB.
JleneHne S3bIKOB Ha TPYNIBl M CEMBU IO TE€HEAJIOTMYECKOMY MpUHIMIY. PexkoHCTpykuus
JPEBHUX SI3IKOB C TIOMOIIbIO CPABHUTEIBbHO-UCTOPUYECKOTO S3bIKO3HAHUS (MCTOPUYECKOU
KOMITAPaTUBUCTUKHU).  SI3bIKOBasi ~ KapTa  COBPEMEHHOIO  MHpa  Kak  CIIEACTBUE
MHOTOTBICSYENIETHETO Pa3BUTHUS KYJIbTYpPbl, KOHTAaKTOB SI3bIKOB W HapojaoB. [IpuMeHeHuHe K
aHaM3y HHJOEBPOIEHCKUX S3BIKOB METOAMKH, pa3paboTaHHOW OHONOraMu i H3Yy4eHUs
ABOJIIOLIMU BUAOB. [TIOTTOXpOHOJIOTUS. AHAIOTHSI MEX]Y JIMHIBUCTUYECKOW M OHOJIOrHYecKOn
HBOJIFOLUEN.

Tema 7. DBomroLNs YeIOBEYECKUX COOOIIECTB

KynbTyponorudeckue Joka3aTenbCTBa dBOIIOLUH YEI0BEKA. DBOJIOLNS KYIbTYPbI IIOCIIE
NOSIBJICHUS OPYAMM, OTHA, XWINIIA M Pa3HOOOPa3HBIX PUTYaJIOB. OBOJIIOIMS YEJIOBEUECKUX
coobmiectB. I'mnore3a adpuKaHCKOTO MPOUCXOXKIACHUS COBPEMEHHOTO YeJIOBEKa. DBOJIIOLUSA
KyJIbTYpHBIX cooOmiectB. [laneonernyeckas KynbTypa B 3BOJIOLMOHHOM acnekrte. KymbTypa
JPEBHUX MHKOB, CPEJHEBEKOBAasi €BpOIIEHCKas KyJbTypa, KyiapTypa CeBepHOro BO3POXKIEHUS,
KynbTypa Pumckoil mmnepun u [peBHen ['penun, KynbTypa IpeBHHX HUBHMIM3anuii Bocroka,
CJIaBSIHCKAs KyJIbTYpa ¥ UX CBS3b C COBPEMEHHBIMU KYJIbTYPHBIMH TPAJAULIUSMH.

Tema 8. Martepuanbl o apxeojoruu U 3THorpadguu B My3eHoM cobpanuu Tomckoro
YHHMBEpPCUTETA

OtHorpaduveckne Koyutekiuu Myszest apxeonmorun u 3THOrpaduu TI'Y. Kommekum
HaponoB Cubupu, Monromuu, Kutas, SAnonun, Kopeu, CeBepHONl AMEpHKH, OTAETHHBIX
HapoJIOB €BPOIECcKoi yacTu Poccum m pycckoro crapoxkmibueckoro HaceneHus Cubupwu, ¢
HKCIOHATAMU COMOTCKON (TYBMHCKOW) KOJIEKIIMM M YHMKAJIbHOW KOJUIEKIMEeH, coOOpaHHOW Yy
unaeines Cesepuoid Amepuku B 1860—1870 roast N.I1. Ky3nenoBeimM-KpacHosipckum, a Takxke ¢
coOpaHueM TMpeIMETOB OYIJIMCTCKOTO M JIAaMaMCTCKOTO KyJabTOB M3 Mouronuu, Bypstun u
TyBBI.

Kpanuonornyeckas komiekiusi kabunera antpomosnorun TI'Y —  Gorareiiiee
VHHUKaJIbHOE COOpaHHME TMaJeOaHTPOIOJIOTUYECKUX MAaTepHalioB IO HACEeNEeHUI0 3amagHon
Cubupu ¢ qpeBHEHIINX BpeMEH 10 COBPEMEHHOCTH.



B51.0.33 ®u3znojoruga 4eJoBeKa U ;KUBOTHBIX

JucuunnuHa o0s3aTenbHast sl U3y4eHUsI.

Cewmectp 5, 3auer, cemecTp 6, IK3aMEH.

SI3BIK peanuzaiuu — pyCCKUi.

OO01mas Tpy10€MKOCTh TUCHUTUIHHBI COCTABISET 7 3.€., 252 4acoB, U3 KOTOPBIX

— gexuuu: 60 u.;

— CeMHHApCKUe 3aHsATus: 46 u.

— maboparopHbie pabotsl: 60 .

TemaTruueckui nJian:

Tewma 1. Beenenue B huzunosnoruio.

Ucropus nayku. [Ipenmer u MeTop! (PU3HOTOTHUECKOTO UCCIICOBAHUS

Tewma 2. ®usnonorust BO30yIUMBIX TKaHEH.

PaznpaxkxumocTs, Bo30ynuMocTh. buonoreniuansl. @usnonorusi cuHancoB. OU3nNO0IOTUs
MbILIL. PU3UOJIOTHS HEPBHOM TKaHMU.

Tema 3. Perynsmust pu3nonorndeckux GyHKIUH.

Hepsnas perymsanus. Peduekcol. HepBHBIE LIEHTPBHI.

Tema 4. ABTOHOMHasI (BereTaTUBHasi) HEpBHAs CUCTEMA.

CrpykTypHbIE 0COOEHHOCTH. CumnaTuyeckui, napacuMIaTUYECKUN u
MeracuMmIatudeckuit oraensl. Meauatopst AHC.

Tema 5. @u3MOIOTUA SHAOKPUHHON CHCTEMBI.

[lpuHuunel ropmoHaiabHOM perynsauuu. Krnaccupukauus ©  MexaHU3MBbl JIEHCTBUS
ropmMoHoB. [‘unoranamo-runodusapHas cucrema. Perynsius ypoBHS TJIIOKO3bI B KPOBH.
Perynsuus munepanbHOro ooMeHa. Perynsauust ypoBHS KaJablusi B KPOBH.

Tema 6. ®u3M0IOTHS KPOBH.

CocraB, cBoHCTBAa W (YHKIHH KpPOBU. OPUTPOIUTHL, TEeMOTIOOWH. JICHKOIUTHI,
3anuTHBIe QyHKIMU KpoBU. IMMyHuTeT. ['pynmel kpoBu. TpomGouuTsl, remoctas. ['emonoss.

Tema 7. @U3HOIOTHS CEPACTHO-COCYIUCTON CUCTEMBI.

CrpoeHne M CBOWMCTBA CEpAEYHOM MBIIIBL. ['€eHepanus NOTEHLUANIOB B KIETKax
neficMeKepoB U pabouero Muokapa. Perynsuus cepieyHol 1eITeIbHOCTH.

Tema 8. CucteMHBIH U NTErOYHBIA KPYTH KPOBOOOPALIEHHUS.

Tunel cocyaoB, OCOOEHHOCTH UX CTpoeHUs W (GYHKIUH. ApTepuaibHOE aBJICHHE.
Perymnsamnus cocynucroro Tonyca.

Tema 9. ®usnonorus IbIXaHUS.

buomexanuka ApIXaTeNnbHBIX IBWKEHUNA. MexaHu3M BJoXa U BbIIOXA. [[pIxarenbHble
o0bvembl. Tpancnopt ra3os. Perymnsius apIxanus.

Tema 10. ITumeBapenue.

CymHocts numieBapenus. [lumeBapurenvHbie ¢epmenThl. IluiieBapeHus B poTOBOM
nosioctu. [TumeBapenue B sxenyake. IlumeBapenue B TOHKON Kulke. BcackiBaHne NUTATENBHBIX
BeniectB. Motopnast pynkuust XKKT. Perymsmus cexpeunu u moropuku KKT.

Tema 11. OOMeH BEIIECTB ¥ TEPMOPETYIISIIHSL.

[Inactuyeckuit u dsHepreTudeckuii oOmeH. OOMeH O€NIKOB, JXHPOB W YIJIEBOJOB.
[Turanue. IToTpeGHOCTH B MUTATEIBHBIX BELIECTBAX U BUTAMMHAX. Perymsmus oOMeHa BelecTs.
Tepmoperynsanus. [TodkumoTepMsl 1 roMOMOTEPMBL. MexaHU3MBbl NOAJIEP)KAHUS TEMIIEPATYPBI
Tena.

Tema 12. Brinenenue.

Crpoenne u ¢ynkuuu mnouek. CrpoeHue HeppoHa. MexaHH3M MoueoOpa3oBaHUS.
Perymauus nuype3a. PeHHH-aHTMOTEH3MH-aIbJOCTEPOHOBAs CUCTEMA.

Tewma 13. O0muit aganTaiiOHHBIA CUHAPOM (PEaKIIHs CTPECC).

®a3bl 1 0COOEHHOCTH CTPECC-PEaKLUU.

Tema 14. ®u3nosoryus HEHTPAIBLHON HEPBHOU CUCTEMBI.

CrnunaHOM MO3T, cTpoeHne W ¢yHKuuu. CTBOJ MO3ra: MPOJOJTOBATBIA MO3T, MOCT,
CpeOHMIA MO3r — OCOOEHHOCTH CTpOeHHs U (QyHKIUH. Mo3zxeuok. IIpomMexyTouHBIH MO3T.



Perukynsapuas ¢opmanus. Ilepennuii Mo3r. ApXUTEKTOHMKA KOpPbI OOJIBIIMX MOIYIIAPHIA.
Oynkiuu. 90T

Tema 15. ®u3nosnorus CEHCOPHOU CUCTEMBI.

Penentopsr: knaccudukamnuu, ctpoeHue, cBocTBa. KokHBINM aHamu3atop. 3pUTenbHas,
CIIyXOBast, 00OHATENIbHAs, BKyCOBasi CEHCOPHBIE CUCTEMBI. bosieBasi 4yBCTBUTEIBLHOCTD.

Tema 16. ®uznosiorus BoICIICH HEPBHOM JAEATEIBHOCTH.

YcinoBHbIE pediekchl: MeXaHU3M 00pa3oBaHMA M TOPMOXeHHA. [laMATe. DMormw.
OcoOennoctu BH/I uenoBeka: MexImonymiapHasi acCHMMETPHS, BTOpasi CUTHAJIbHAsL CUCTEMA.

B51.0.34 O01as 3xoJ0rus

JucuuniuHa o0s3aTenbHast sl U3y4eHUsl.

Cemectp 6, 5x3ameH.

SI3BIK peanuzaiuu — pyCCKUi.

OO6m1ast TpyA0€MKOCTh JUCIUIUIMHBI COCTABIISIET 4 3.€., 144 yacoB, U3 KOTOPBIX

— JeKumu: 28 u.;

— cemuHapckue 3ausaTus: 20 u.

TemaTnueckuii nian:

Tema 1. Ilpenmer, uenu u 3aaaun 3K0JIOrUU. Metoasl ncciaeaoBanuii. OCHOBHBIC ATAIIbI
pa3BUTHS SKOJIOTHUHU.

OnpeneneHre W OpeaIMET SKOJIOTMH. AHTPONOLEHTPUYECKUH U OMOLEHTPUUYECKUI
noaxoasl. DyHAAMEHTaIbHBIE M NPUKIAAHbIE 3aJaud 3Kojoruu. llonmpazneneHuss 3KOJIOTUU.
Meroasl wuccienoBanuii B dKosoruu. OrmnpeneneHre CUCTeMbl M OCHOBHBIE CBOMCTBA
OMOJIOTUYECKUX CHUCTeM (CTPYKTYpHO — (YHKIMOHANbHAS OpraHu3alus, LeJI0CTHOCTb,
UEPAPXUUYHOCTb, IMEP/HKEHTHOCTh, ONTUMAJIbHOCTB ).

Tema 2. Opranuszm.

OpranusM Kak AMCKPETHAash CaMOBOCIPOM3BOASIIASACA OTKpBITas cucrema. VcTouHMKu
sHepruu. ABTOTpodbI (HOTO - M XEMOCHUHTETHKH), reTepoTpodsl (putodaru, MIOTOSAHBIE,
canpodaru). JlosaepHble U sAepHbIE OpraHU3Mbl. TUIBI MUTAaHUS OPraHU3MOB. YHHUTapHbIE U
MOJIYJIIpHBIE OPTaHU3MBbL. THUIBI PACTHUTENBHBIX OpPraHu3MOB. JKU3HEHHBIE (OPMBI )KHUBOTHBIX.
JKu3HeHHbIN UK opraiu3Ma. [I[puHIMI COOTBETCTBUSL OPraHU3Ma U CPEbL.

Tema 3. Dxonorndeckue pakropsl. OOIIME 3aKOHOMEPHOCTH.

@daxTopel Ccpelpl, UX KilacCUPUKAus IO TMOPSAKY BO3HUKHOBEHHS U XapakTepy
Bo3zaelcTBUA. KonuuecTBeHHBbIE BbIpaKeHHsI (PAKTOPOB, OCHOBHBIE 3aKOHOMEPHOCTH MX
neictBus. Dkonornyeckas kpuBasi. CTEHOOMOHTHBIE U 3BpUOMOHTHBIE BU/Ibl. 3aKOH MUHUMYMa
1O. JInbuxa, 3aKOH JTUMUTUPYIOUUX (PAKTOPOB, 3aKOH TOJEPAHTHOCTU; IMPABWJIO ONTHUMYyMa
(komdopTa), PKOJIOTHYECKass BAJICHTHOCTb, COBOKYITHOE JeWCTBHE (PAaKTOPOB, HE3aMEHUMBIC
dakropbl. [IpUHIUIBI 3KOMOTHYECKOW Kiaccu(UKAIMK OpPraHU3MOB. AHA0MO3 W YaCTHYHOE
yrHEeTeHue MeTaboau3Ma.

Tema 4. Temnepatypa.

3HaueHue TemnepaTypsl s opranu3mos. [Ipasuno Bant-I'odda u ero npumenumocts k
OMOXMMHUYECKUM pEeaKUUsM. OKOJOrMYeCKHe TpYIIbl IO OTHOIIEHHIO K TeMIeparype.
AnanTtanuy OpraHM3MOB K HHU3KMM U BBICOKMM TeMmIeparypaM. TemmepaTypHbId OanaHc
OpPraHu3MOB M CIOCOOBI ero BoccTaHoBjeHUs. Knaccupukanus opraHu3MoB MO OCOOCHHOCTSM
TEIUIONPOAYKIMH. TemnepaTypHble aJanTalluyi MOMKUIOTEPMHBIX OPraHU3MOB: CIEMATU3aLUs
U TOJICPAHTHOCTh. TemmepaTypHbIil MOpor pa3BUTUS U d(G(HEKTUBHBIE TEMIEPATYPhl Pa3BUTHS.
B03MOXHOCTH TEpMOPETYIISIIUN Y PACTEHUN M MOMKHUIOTEPMHBIX XUBOTHBIX. TemreparypHble
aJanTaldd TOMOMOTEPMHBIX OpPraHM3MOB (XMUMHUYECKass M (u3UYecKas TEepMOPETYISLN).
I'eTrepoTepMHOCTB.

Tema 5. Caer.

3HaueHHe cBeTa Il pacTeHUd W SKUBOTHbIX. (CoCTaB COJIHEUHOW paauanuu y
MOBEPXHOCTU 3€MJIM. 3HAUEHUE PA3HBIX YYaCTKOB COJIHEYHOI'O CIIEKTpa JJii OPraHU3MOB.
DKOJIOTMYECKUE TPYNIbl PACTEHHI MO OTHOUIEHUIO K cBeTy. CBETOBBIE ajanTalMM pPa3HBIX



DKOJIOTMUECKUX TIpynn pacTteHuidl. CBET Kak YCIOBHE OPHEHTALMM JKUBOTHBIX. OBOJIOLUS
3penusi. OCOOEHHOCTH BOCIIPHUSATHS CBETA Y PA3HBIX SKOJIOTMUYECKUX TPYIIT )KUBOTHBIX.

Tema 6. BiaxxHoCTb.

Ponb Bogwl ansa opranuzma. OcoOEHHOCTH MOJAEPKaHUs BOJHOTO OallaHca y HUBIIUX U
BBICHIMX Ha3eMHbIX pacteHuil. Cocymas cuna kopHs. Knaccuukanusi KOpHEBBIX CHCTEM II0
tuny BerBieHus. [lolikunmoruapuyeckue u roMoioruapuyeckue pacteHus. [urpodursr,
Me30(uTHI U KcepoduThl. ICTOUYHUKH BOABI 1711 )KUBOTHBIX. [loBeneHueckue, Mmopdosornyeckue
U GU3HONIOrHYECKHEe CIIOCOOBI PEryJssuy BOIHOTO OanaHca.

Tema 7. Bognas cpena oOuTanmsl.

DKOJIOTHYECKHE TPYIMIbl THAPOOHOHTOB, UX MPUCIOCOONICHUS K OOMTAaHUIO B Pa3HbBIX
30HaX OKeaHa. XapaKTEpUCTUKH BOJHOM cpedbl: IIJIOTHOCTb, BBITAIKUBAIOLIAs CHIIA,
TeMIEPaTypHbId PEKUM. XapaKTEPUCTUKU BOJHOW CpENbl: KUCIOPOJHBIA PEXKUM, COJEBOM
pPEKHUM, KOHLEHTpalus BOAOPOJHBIX HMOHOB, CBETOBOM pexuM. CrnocoObl oOpueHTauuu
JKUBOTHBIX B BOJIHOM Cpele: OpHUEHTAalMs Ha 3BYK, OXOJOKalus, 3JIEKTPOJOKalus,
MEXaHOPELENLUs, BOCIPUATUE XUMU3Ma cpesibl. PuibTpalus KaK TUIl TUTaHUSL.

Tema 8. HazemHo-Bo3ay1IHas cpefa oOUTaHus.

XapakTepUCTUKU HA3€MHO-BO3JYIIHOM cpenbl (IUIOTHOCTh, TEMIIEPATYPHBIH PpEXUM,
KHUCIIOPOJIHBIM PEXKUM, BIAXKHOCTb, BETpPOBOil pexkuMm). Ponp kuciopoga B 0o0pazoBaHuU
030HOBOTI'O CJI0S. AJaNTallUy >KUBOTHBIX K BBICOTHOM I'MIIOKCHUHU. 3HAYEHHUE YIJIEKHCIOrO Ta3 U
azota. AHeModunus. AHemoxopus. CHEXHBINA TOKPOB, KaK IKOJIOTHYECKUN (HaKkTop.

Tema 9. [louBa kak cpena oOuTaHUs.

OcoGennoctu noussl. [TouBa kak 6MokocHoe Teno. Biara B mouBe v MOYBEHHBINA BO3IYX.
TemneparypHblii pexuM. BepTukanbHas HEOJHOPOJHOCTh MOYBEHHBIX YCIOBHH. [louBeHHBbIE
TOPU30HTBL. DJKOJIOTMYECKHE TpyNmbl oOurtaTeneld moYBBL: MHKpodayHa, Mme3odayHa,
MakpodayHna, meradayHa mouBbl. [IpucriocoOsieHUsT KHBOTHBIX K POIOIIEMY 00pazy KHU3HHU.
OburaTtenu HOp. DKOJIOTHYECKHE TPYMIbI PACTEHUI MO OTHOIIEHUIO K Pa3HBIM CBOWCTBAM MOYB
(KUCTIOTHOCTD, JOCTYIHBIN a30T, KaJIbIH, 3aCOJIEHHOCTH ).

Tema 10. XKuBble opraHu3Msbl Kak cpea 0OUTaHUsL.

Omnpenenenve napasutusma. [IpemmyinecTBa mapazutu3ma. YOPOIIEHHE CTPOCHHS Y
napa3utoB. IlpucnocoOneHuss K mnapasuTH3My (BBICOKas IUIOJIOBUTOCTb, aHA’3pPOOHBIN THI
oOMeHa y 3HJIONapa3uTOB, Pa3BUTHE OPraHOB MPHUKPEIJICHUS, CMEHA XO035€B). DKTONApa3uThl,
sHAoONAapasuThl. JKW3HEHHBIM LUK Mapa3uTOB. 3alqUTa OT IMapasuTU3Ma Yy pacTeHUM u
KUBOTHBIX. CBEpXMHapa3uTh3M.

Tema 11. Yuenue o nonysium.

Onpenenenre Momyisiquu U ee kputepuu. [IpocTpaHCTBEHHAsl CTPYKTypa MOMYJSALHUU.
Tumnsl pacnpeneneHust ocodeil B mpocTpaHcTBe. 'oMOTHIIMYECKHE peaku: TpyNnoBoit a¢dexr,
MaccoBbIil 3(dekT, BHyTpUBHUAOBaS KOHKypeHIHUs. Ocemiiblii U KOYeBOM 00pa3 >KU3HU Y
KUBOTHBIX. Bo3pacTHas u mosoBas CTpykTypa nonyisiuud. CucreMbl OpayHbIX OTHOIIECHUH Y
KUBOTHBIX. UHCIEHHOCTh MU IUIOTHOCTh MOMYJSIHMH, POXKAAEMOCTb U CMEPTHOCTb, KpPUBbBIE
BBDKMBAEMOCTH, THUIIOTE€3a LMKJIWYECKOTO IiepeHaceneHus. PakTopbl, HE 3aBUCAIIME U
3aBHCSIIME OT IUIOTHOCTHU Nomnynauuu. K- u r-ctparernu pa3MHOXKEHUS.

Tema 12. Ompenenenue 6MOIEHO3a U crieNU(pUKA CUCTEM HAJOPTaHU3MEHHOT'O YPOBHS
OpraHH3aIiHy.

Bunosas crpyktypa Oumouenosa. IlpaBuna VYomneca. Heiitpanusm, ameHcanusm,
KOHKYpEHLUS U ee (hOpMbI, 3aKOH KOHKYPEHTHOT'0 UCKIItoueHusl. @OopMbl XUITHUYECTBA, 3alllUTa
ot xumHuka. [Tapasutuzm. Kommencanusm u myryanusm. [lonstue o koncopuuu. dopuyeckue
u (abOpuueckue cBsizu B OuoneHose. Ilonsarue o6 skonoruueckoit Huime. KoHkypeHLUs u
9KOJIOTHUECKasl HUuIIA. [TpMHINIT KOHKYPEHTHOTO UCKIIFOUEHUSI.

Tema 13. ITonsiTue 006 sKoCUCTEME.

OyHKIIMOHANBHBIA CcOCTaB W Tpoduyeckas CTPYKTypa sKocucTembl. IlacTOumiHbie H
netputHbie Tpoduueckue nenu. [lpasuno 10% (Jlunnemana). buonoruueckas mpoJyKTUBHOCTh
u Ounomacca. [lepBuyHasi MpOJYyKUHMs, YUCTAsl MEPBUYHAS NMPOAYKLHS, BTOPHUYHAS MPOTYKIIHS.



OKOJIOTUYEeCKHE MUPAMUABI: THPAMHUIbl YUCIEHHOCTH, Ouomacchl, sHepruu. CyTouHas,
CE30HHAsl U MHOTOJIETHSASI JUHAMUKA SKOCUCTEM. DKOJIOTUYECKHUE CYKIIECCUU: MPUYUHBI, BUJIbI U
001111e 3aKOHOMEPHOCTH.

Tema 14. buocdepa.

I'panuner u BemecTBa Ouocdepsl. McTouHMKM SHEpruM ais cooOmectB. DyHKIHH
JKMBOI'O  BEILECTBA:  JHEpreTudeckas, ra3oBas, KoOHUEHTpalMOHHAs, OKHUCIUTEIbHO-
BOCCTaHOBHUTEIIbHAS, TPAHCIIOPTHAA. KpyroBOpOT BEIecTB, OMOre0XUMHUYECKUE IIUKIIBI, POJIb B

HUX XUBBIX opraHnuzMoB. Kpyrosopot yriaepoaa u azora. Kpyrosopot docdopa u cepsl.
KpyroBopor BOAbI ¥ KUCIOPOA.

Tema 15. Dxonmornueckas 6€30NMaCHOCTh M OXPaHa MPUPOIBI.

DKOJIOTUYECKHE TPHHLIMIB B Pa3IMYHBIX cdepax MPaKTHUECKOW JeATETbHOCTH
yeloBeKa. 3arpsi3HeHue Ouochepbl MW €ro IKOJIOTMYECKOEe 3HAueHHe, BO3JCHCTBHE Ha
OMOreOXMMHUYECKHE IUKIBL. YpOaHuzamus u e€ BiHMsHHE Ha Ouocdepy. ATPOCHUCTEMEI.
[TpuHIMIIBI OMOMOTUYECKOW OLIEHKH COCTOSIHHSI MPHUPOAHON cpenbl. Metojonorusi pucka B
OLICHKE COCTOSIHMSI Cpefibl. DKOJIOTMUYECKU MOHUTOPUHT. KpuTepuun olieHKHU Aerpajaluu Cpe/bl.
DKOJI0THS U 340POBbE YEJIOBEKA. DKOJIOTMYECKUI KOHTPOJIb U IKCIIEPTHU3A.

Tema 16. 'moOanbHbIE 3KOJIOTHYECKUE TPOOIEMBI

I'moGanpHBIe  JKONOTHMYECKHE  MPOOJIEMbI  COBPEMEHHOCTH:  JeMorpaduueckue,
DHEPreTUYECKHe, M3MEHEHHE KIIMMAara, O30HOBBIM JKpaH, OMOJIOTMYECKOEe pazHoOoOpaszue u
npoOJIeMbl €ro COXpaHEeHHs, CBEJCHHE TPOMUYECKUX JIECOB, OMYCTHIHMBAHHE, MPOOIEMbI
NUTHEBOM BOJBI, 3arpsA3HEHHUE CpEIbl, yTUIM3auus OTX0J0B U Ap. CTpareruu BbDKUBAHUS
yenoBeuecTBa. Ilpemenst pocta. [okmanelt Pumckomy kiny0Oy. IloBectka nHa XXI1 Bek.
Oxpyxkaromas cpena u ycronunBoe paszpurue yenoBedectBa (Kondepennus OOH B Puo-ge-
Kamneiipo, 1992r.). Dxonoruvyeckre TEXHOJIOTHH B UCTIOIb30BAHUU 3€MEIlb, BOJI, aTMOC(EPHOTO
BO3/IyXa.

Tema 17. OCHOBBI PKOJIOTHYECKOTO NPaBa U MEKIYHAPOJHOE COTPYIHUYECTBO.

[TonsiTe, oOBEKTHI, CHCTEMa M METOJbl SKOJIOIMYECKOro mpaBa. KOHCTUTYIIHOHHBIE
OCHOBBI 3KOJIOTMUYECKOTr0 IpaBa. MICTOUYHUKH 3KOJIOTHYecKoro npasa. [IpaBo coOcTBEHHOCTH Ha
npupoanbie  pecypebl. IlpaBo mnpupononosnb3zoBanuss B P®. DOkojormueckas JOKTpUHA
Poccuiickoit  ®enepaunn. OCHOBHBIE 3aKOHOAATEIBHBIE AKTHI JKOJIOIMYECKOrO IpaBa.
Jlexnapanust Puo-ne-YKaneiipo 1o okpyxkaromieil cpeae M pasBUTHIO. MoxaHHecOyprekas
JeKIapanus M0 yCTOMYMBOMY Pa3BUTHIO. DKOJIOTO-IIPABOBOM ONBIT Pa3BUTBIX cTpaH. POpMEI 1
METO/Ibl BO3/IEHCTBUS OOIIECTBEHHBIX OpraHU3allil Ha TOCYJapCTBEHHbIE OpPTraHbl YIIPAaBJICHUS B
o0macti  oxpaHbl  OKpyxkawomeil  cpenpl. OCHOBHBIE  NPUHLMIBI  MEXJIYHAPOIHOTO
COTPYJIHUYECTBA.

b1.0.35 I'eneruka

JuctunnuHa oOs3aTenbHAs I U3yUEHUS.

CemecTtp 6, oK3aMeH.

SI3BIK peanuzaiuu — pyCCKUi.

OO61mast Tpy10€MKOCTh TUCHHUTUTHHBI COCTaBseT 4 3.¢., 144 4acoB, U3 KOTOPBIX

— nexrmn: 30 u.;

— ceMHHapcKue 3aHsaTus: 18 4.

— JlabopaTopHbIe PabOTHI: 28 u.

TeMaTH4YecKHH NJIaH:

Tema 1. BBenenue B kypc «l'eHeTHKa»

[Ipusnaku cnoxHbie U npoctbie. DeHoTun. 3agaTKu NPU3HAKOB (T€Hbl) U TEHOTHUI KaK
BapUaAHT peain3alliy MPOTrpamMMbl pa3BUTHA. POk cpenbl B peanu3anuu MporpaMMbl pa3BUTHS.
Hacnenyemble u HeHacneayeMble mpu3Haku. ['eHeTHKa Kak HaykKa, €€ MpeAMET U 00BEKT; MECTO
cpenu IpyruxX MUCHIUIUIAH. |'eHeTHuuecKuil aHanu3 U THOpUI0IornIecKkuii Mmeton. CUMBOJIMKA B
TCHETHUKE.

Tema 2. JIHK u rensr



PasBuTtne mnpencraBieHuid o TreHe Kak WHGOPMAIMOHHOM, TaK M B MaTepUaIbHOM
cMbIciie. «JlomeHaeneBckue» MpeACTaBICHUs O HacleqoBaHUM Npu3HakoB. KopryckynspHas u
XPOMOCOMHAsI TEOPHH HACJIEICTBEHHOCTH B oOmieM Bujue. IlpencraBienus o nenuMocTu reHa,
crynenuarbii - ayuieniomoppusm A, C. CepebpoBckoro. OOmme MNPUHIMIB XUMHYECKOU
OpraHu3alliil  HYKJIEMHOBBIX KHUCIOT. LleHTpanmpHas JgormMa MOJEKYJISPHOM  OHOJIOTHH.
I'enetnueckuii koa. CoOBpeMEHHBIE MPEACTABICHUS O CTPYKTYpPE I€Ha 3YKapHUOT U MPOKApHOT.
Bbenok-komgupyromme u PHK-konupytomue rensl. OOmue NPUHIMITBI PEryJSLUN SKCIPECCHH
TEHOB Y 9YKapHOT U NpOKapHoT. [ eHoMHbIe Opay3ephl.

Tema 3. I'eHOMBI

JIuneliHOE pacnoioKeHue reHoB B XpomocoMax. HepaBHOMepHOE paclipesielieHHe TeHOB
B XpOMOCOMax, KJIacTephbl I'€HOB, I'€HHbIE NIyCTHIHU. [ 'eHOM. SInepHblil reHoM U uncio Bunkiepa.
Pa3mep renoma. Hucao reHoB B TEHOME U CBSI3b UKCIIA TEHOB € pa3MepoM reHoma. C-napajokxc.

«Hexonupytomas» 4acTb T€HOMa: TaHIEMHBIC MOBTOPHI M MOOWJIbHBIE T'€HETHUYECKHUE
snemeHTsl. [IceBnorensl. ['eHOMHBIE TPOEKTHI U 3pa FTEHOMUKH.

Tema 4. MyTanmoHHasi U3SMEHUUBOCTD

Buner uzmenumBoctu: Mopdo3bl, TepaTbl, MOAU(PUKALIUU U MyTaluu. MyTaluoHHAas
teopusi Kopxkunckoro-ne @puza, ee OCHOBHble mOJ0KeHUs. CIOHTaHHbIE MYTallUU:
xapaktepuctuku, npuuunbl. Cucremsl J|HK-penapanuu (moctpernivkaTUBHAs, SKCIIU3UOHHAS,
dotopeaktuBanusa, COC-penapauus). MuayuupoBanHblii MyTtareHe3. [IpuHnun mnonagaHus.
['enernyeckue 3¢ ekt 3aBUCUMOCTh 103a-3¢dekT. Xumuueckuid Mmytarene3. Meroasl yuera
MyTaluui y 1po30(uibl ¥ MUKpOOpraHu3MoB. DIyKTyallMOHHBIN TecT. 3aKOH FOMOJIOTMYECKUX
pAnoB HaciencrBeHHOW wu3MeHunBoctd H.M. BasuimoBa. ToukoBble MyTamuu U UX
knaccupukanus, 3HaueHne. COBpEeMEHHBIE TpeacTaBieHUs 00 amienu3sMe. MHOXeCTBEHHBIN
atenusM. [amotunsl. XpOMOCOMHBIE U T€HOMHBIE MyTallid, ME€XaHU3Mbl BOZHMKHOBEHUS U
3Ha4YCHHUE.

Tema 5. Peanusauus reHermueckoil mHpopmanmu: oT reHa K mnpusHaky [Iporpamma
pa3BUTHUsS opraHu3Ma u oOHTOreHe3. [eHHble cetn. CTpyKTypHble M (DYHKUIHMOHAJIbHBIE
KOMIIOHEHTHI M (DYHKIIMOHATbHBIE MOJIYJIM T€HHBIX ceTeld. ba3oBble MPUHIMIBI OpraHU3AIUU
reHHbIX ceTeil. MonekymnspHas 6topokpaTus. [lnelioTponysi FeHOB U MPOAYKTOB UX IKCIPECCUU.
IleHETpaHTHOCTP M DKCIPECCUBHOCTb TI'€HOB. MeKauleIbHOE B3aMMOJEHUCTBUE TI'€HOB U
HACJICIOBAHUE MPHU3HAKOB NPU MEXKAUICIBHOM B3aMMOJACHCTBHHU. B3anMoaeicTBHE T€HOB B
oOpITax Y. batcona, [lx. bunna u 3. Taryma. Dnucras, cynpeccus, KOMIIJIEMEHT, MOAU(UKALUSA
HEKyMYJSITUBHAs W KyMYJSTUBHAas IOJMMEPUM B CBETE COBPEMEHHBIX IpEACTaBlIE€HUN 00
OpraHu3alMy B3aUMOJCHUCTBUSA MEXAy reHaMu. HacinenoBaHue INpu B3aWMOJECUCTBUM MEXIY
reHamu. ['enssiii Oananc. ['eHOTHMI Kak cHCTeMa B3aUMOJEHCTBYIOIIMX TeHOB. CucTeMHas
Ouosorus, ee 3aa4i U NepCHeKTUBHI.

Tewma 6. O0m1as pekOMOMHAIUS U MEHJIEIEBCKOE HACIIEI0BAHHE

I'eneTnueckuil aHanmu3, €ro cojepkaHue W YacTHble MeToJbl. OCOOEHHOCTH MeTola
TUOPHUIONOTHYECKOTO aHanu3a. Yucteie muann. MoHnoruOpuaHoe ckpentuBanue. JJomymenus I
Mennens i 00bsICHEHUS pe3yIbTaTOB €ro OIBITOB. AHaNIMU3MUpyollee ckperuBanue. [lepBoiit
U BTOpOoM 3akoHBI MeHnens. HacrnemoBanue mpu IUTHOPUIHOM CKpEUIMBAHUM. TpPETHIl 3aKOH
Mennens. LluTonoruyeckue OCHOBBI paclIEIUIEHHMH NP MOHOTHOPUIHOM U JAUTHOPHIHOM
cKkpenuBaHusIX. PekoMmOnHanumsi, yactora pexomouHarmu (rf). MenaeneBckoe HacleoBaHUE B
o0I11eM BHJE: YHUCIO KJIACCOB raMeT Y MOJIMT€TEPO3UTOT, UX MPOMOPIHMH, YKCIa U MPONOPIHUU
FeHOTUIIMYECKUX U (PEHOTUIMYECKHUX KJlaccoB cpeau nmotomkoB F2. Kputepun MenzaeneBckoro
HacsenoBanusl. [IpaBuio uncTorsl ramer. TeTpaaHblii aHanu3. 3aKOHOMEPHOCTH MEHJIETIEBCKOTO
HaCJIEJOBaHMsI, OHOJOTMYECKHE MEXaHU3Mbl, YCIOBUS M CTAaTUCTUYECKMM XapakTep HX
peanu3auuu. [IpuyuHBl U TpUMEpPHl OTKJIOHEHUH OT O0XXKHMJaeMbIX paciieryieHuid. OCHOBHbIE
MTOJIOKEHUSI KOPIYCKYJIIPHON TEOPHUH HACIEACTBEHHOCTH.

Tema 7. CrieriieHHOE Hacae10BaHUE U KPOCCUHIOBED

[lonHoe W HemonHOE CcUEIJIEHWE TeHOB. ['pynmbl cremieHus. 3akoH Moprasa.
Kpoccunrosep. Llutonornueckoe 10ka3aTeabCcTBO KpOCCUHIoBepa. LluTonornyecknii MexaHusm



KpOCCUHIOBepa. MUTOTHYECKHUI KPOCCUHIOBEP. XUa3Mbl U KPOCCUHIOBEp. TeTpaiaHblii aHAIU3
IpU  KPOCCHHTOBEpPE. 3aKOH aJIUTUBHOCTH. MHoecTBeHHBIM o00MeH. Dopmyna Tpoy.
Wutepdepennus u e¢ namepenue. Jlokanuzamus reHa. ['eHeTnueckrue U UTOIOTUYECKHE KapTHI.
Kaprupyromue ¢pynkunn. OCHOBHbIE M10JIOKEHUS XPOMOCOMHOM TEOPHH HACIEICTBEHHOCTH.

Tema 8. Onpenenenue nonia, CUEIUIEHHOE € [10JIOM HACJIE0BaHUE, TEHETHKA T10J1a

ITon. PaznensHOmonocts u repmadpoautusM. PacuienieHne no Hoiay B MOMYJSILMAX
pa3aenbHONONBIX oprann3MoB. I'unotesa I'. Menaens. Drosophila- u Abraxas-tumn

reHeTruyeckoro ompenenenus nona. I[lpupona dakropa, onpenenstomero noia. I'omo- u
rereporaMeTHeii  mos. Lygaeus- u  Protenor-tum XpOMOCOMHOIO ONpENEeNeHus I10Jja.
CueruieHHOE ¢ 110JIOM HAcJe0BaHUE, €r0 KPUTEpUU. THUIIBI CHEIIEHUS C TI0JIOM U OCOOEHHOCTH
HacienoBaHus. HacnemoBaHue Ipy HEPAacXOXAEHUU IOJIOBBIX XpomocoM. OcobGeHHocTH U
9BOJIIOLMS TOHOCOM. XpoMocoMHass uHBepcusi nosa. bamancoBas (K. bpumxec) u
¢usuonoruueckas (P. Tompammuar) Tteopuwm ompeaeneHus noda. [ uHaHAPOMOPGOU3M.
Huddepenumanus u nepeonpenesneHre Iojia B OHTOreHese. TecTec-IeTepMUHHUPYIOLIHMA
¢akrop. SRY mnexonuraromux. IlepBuunas OHceKCyaabHOCTh Pa3/i€IbHOIONBIX OPraHU3MOB.
Coortnomenue nonoB (CII) u ero perysisuus B IpakKTUYECKUX LETX.

Tema 9. [{uTormasMaTudecKoe HacaeJOBaHHUE

Crnenuduka MUTOIUIA3MATHUECKOW U SAEPHOM HACIIEACTBEHHOCTH. METO/bl BBISBICHUS
[IUTOIJIA3MAaTHIECKOT0 HaclieAoBaHus. MarepuHckuit dddekr (Marpoxnumaus). BHesmepHas
HACJIEICTBEHHOCTb. IlmacTuabl W MUTOXOHAPHM, Napa3uTsl M CcUMOMOHTHI. [lnasmuiHOE
HacjenoBaHue. B3aumMonencTBHE SANEpHBIX W BHESJNEPHBIX TIeHOB. lluTommmazmarudeckas
MY’KCKasi CTEPUIIBHOCTb.

Tema 10. I'eHbl B IpUPOIHBIX MOMYIALUAX

Bun wn nomymsauusa. I'enetndeckas cTpykTypa nomnyissuuid. OIpeneneHue 4acToT
TEeHOTHIIOB M TeHOB. 3akoH Xapau-BaiinOepra. Orpanndyenne NaHMUKCUW (MHOPWAMHT,
accOpTaTHUBHOE CKpELIMBaHHE) U e¢ IeHeTHdeckue cieacTBus. [lomynsainnoHHO-TeHEeTUYECKHUM
romMeoctas. MUKpO3BOIIOLMOHHbIE (QakTopbl. MyTupoBaHHE — TEPBUYHBIM HCTOYHUK
U3MEHYMBOCTU U (akTop MHUKpO3dBotonuu. Murpanus. [peiid renos. IIpucnocobieHHOCTs U
ecTecTBeHHbIH 0TOOp. KonmmuecTBeHHas oleHKa 3QQPeKTUBHOCTH (aKTOPOB MUKPOIBOJIOLUHY,
CXOJACTBO U OTJIMYHE pe3yJabTaTOB HX JeHCTBHs. DOpMBI €CTECTBEHHOro oTOOpa:
CTaOUITM3UPYIOLUI, HANpaBJICHHBIM, AU3PYNTUBHBIN, NECTAOMIU3UPYIOIIUN, 3aBUCSIIUNA OT
IUIOTHOCTU. | €TeporeHHOCTh, NOIUMMOP(HU3M U TeHETUYECKUN Tpy3 monyisanuil. MosiexymnspHo-
FeHETUYECKHNE OCHOBBI 3BOJIOLUU. 3a/ladyll T€HOCUCTEMATUKH. ['€HO(QOH/IbI, aKTyaJbHOCTbh HMX

OXpaHBbI.
Tewma 11. I'eHbl B pa3BuUTHM OpraHu3Ma
OnTOreHes - TmpoLecC peaJn3aly  HACJIEICTBEHHOW  IPOrpaMMbl  pa3BUTH.

TorunoreHnTHOCTh KIIETOK. [uddepennmanbHas akTUBHOCTh T€HOB B TEUEHHME OHTOTCHE3a.
[lepBuunas auddepeHnrupoBKa NHUTOIUIA3MbI, JEHCTBHE TE€HOB B pPaHHEM »MOpHOTEHE3e.
Tpancrutanranus  siaep.  SlnepHO-IIMTOIIA3MaTUYECKHEe  OTHOIICHHs. TkaHecnenuduaHas
AKTUBHOCTh TE€HOB. Mopdo-(hyHKIIMOHANBEHEIE U3MEHEHHsT XxpoMocoM (myddunr, "mammoBbie
nietkn"). BrnusHue ropMoHOB M 3MOpHOHANBHBIX HHAYKTOpOB. CTaHOBIEHHE MPHU3HAKOB B
OHTOT€HE3E, IUIEUOTPONHS, B3aUMOICVICTBUE I'€HOB U KJIETOK, AeTEpMUHALMA. TpaHCILUIaHTalM st
KJIETOK. I'eTepokaproHsl. Merton COMaTHUYECKON rUOpUAN3aIIH. XuMepHl.
I'mcronecoBMecTUMOCTD. [ 'eHETHKA UMMYyHUTETA.

Tema 12. I'enHast UHKEHEPUSL.

['opu3oHTaNbHBIA TEHETUYECKUN MNEPEHOC. BblneneHne W CUHTE3 TIeHOB. BekTopsl
npokapuot: TiazMuel, daroas JJHK. PexomOounantaeie [IHK. KnonupoBanue rerHos. banku
reHoB. [IpoGiema skcrpeccun reTepoIOTHYECKUX TEHOB.

Bekroper sykapuor. Jlpoxokn Kak OOBEKT TeHeTHYeCcKoW uHKeHepuu. (OCHOBBI
TeHETHUYECKON WHXEHEpUU PACTEHUH U JKUBOTHBIX: TpaHcPoOpMaIusl KIETOK BBICIIHX
OpraHU3MOB, BBEJCHUE I'€HOB B 3apOJBIILIEBBIE 1 COMAaTUYECKHUE KIIETKU KMBOTHBIX. KiieTouHas
umkeHepus. [uOpumombl. ['eHeTnyeckas uWHXeHepus U (yHIAMEHTaIbHbIE MPOOIEMBI



OHMOJIOTHH, €€ 3HAYMMOCTh JIJIsl TIPAKTUKU U CONMAIbHbIC acleKThl. CHHTETHYECKast OMONIOTHS U
€€ MEePCIEKTUBBI.

Tema 13. MeauiuHCKas TCHETUKA U OHKOISHETHKA

YenoBek Kak OOBEKT T'C€HETHUYCCKHMX HCCIIeIOBaHUN. ['e€HeaaormuyecKuii METOJ, JTallbl,
pemaemble 3anaud. llutorenermueckuii meron. Kapmotun uenoBeka. [luddepennmanbHas
oKkpacka xpomocoM. CHHAPOMBI XPOMOCOMHOW 3THOJOTMU. MeTton rulOpuan3anuu
coMaTu4eckux KieTok. [Ipoune meronbl (OIM3HENOBBIM, OMOXMMHUYECKUN, OHTOTCHETHUCCKUN,
MONYJSAMOHHBIN). 3amaun W MpoOJeMbl  MEAWIIMHCKOW TeHETHUKU. BpoxkaeHHbIE U
HacJIeICTBEHHBIC Oosie3Hu. HacencTBeHHas MpeIpacioIoKeHHOCTh K 3a0oneBanusiM. Menuko-
TEHETHUYECKOE KOHCYIbTHpOBaHUEe. OXpaHa 310pOBbsSl U HACJIEACTBEHHOCTH Y€JI0OBEKa. 3HAUYCHHUE
OXPaHbI OKPYKAIOIIEH CPEABL.

Tema 14. OCHOBEI ceJIEKIINU

IIpenmer u 3amaun cenexuuu. CBs3b CENEKUMU ¢ FeHETUKOW. VICXOaHbIN MaTepuan s
cenekiuu. LIeHTpbl MPOMCXO0XKACHUS U TEHETUYECKOT0 Pa3Ho00pasus KyJIbTYPHBIX PACTEHUH IO
H.A. BaBunosny. [lopona, copt, mramm.

Hcnonb3oBaHrne MHAYIUPOBAHHBIX MYTAllUi, peKOMOMHALWU, MOIUILIONIUU. CUCTEMBI
CKpEIIMBAaHMUS B CEJIEKIMM DPACTCHHH M >KUBOTHBIX. JIMHeWHas (aHaIMTHYECKas) CEJICKIIHSI.
Nubpuaunr. Kosdhdunuent nunbpununra. Cunrernyeckas ceiekius. Ayropuaunr. OTaaneHHas
rubpuam3anusa. MexXBHUIOBasT U MEXpoJoBas rudpuausanus. OepTUabHOCT, W PACHICIUICHUE
noToMcTBa THOpuA0B. [IpeogoneHne HeCKpeMBaeMOCTH.

I'ereposuc, ero nmpupoxa. [IpocTeie 1 ABOMHBIE MEKITUHEHHBIC THOPHUIEL. Vconbp30BaHme
[UTOIJIA3MAaTHYECKON MY>KCKOH CTEpUIIBHOCTH MPU TPOU3BOJCTBE THOPUTHBIX CEMSIH.

Paznmume WCKyCCTBEHHOTO M €CTeCTBEHHOTO otOopa. HacmemyemocTh, ko3ddummeHt
HacnenyemocT. Kpurepuu orbopa: heHoTHIl, pogocioBHasi, Ka4eCTBO MOTOMCTBA. MaccoBbIil
WHIUBUIYAIbHBIA  0TOOp. D¢ dexkTuBHOCTE 0TOOpa ™ yciuoBHA cpedpl. lcnoibp3oBaHHe
JOCTMKEHUN TEHETUYECKOM M KJIETOYHOW HWHXKEHEPUHM B CENEeKUMU. [armoHThl. Ycmnexu u
MEPCIIEKTHUBBI CEJIEKIIUH.

b1.0.36 PannnonanbHoe NpUPOAONOJIB30BAHME M OXPAHA NPHPOABI

JuctunnuHa oOs3aTebHAas I U3yUEHUS.

Cemectp 6, 3auer.

SI3BIK peanuzanuu — pyCCKUi.

OO61as TpyA0eMKOCTh IUCHUIUTHHBI COCTABIISIET 2 3.€., 72 4acoB, U3 KOTOPBIX

— nexuuu: 18 4.;

— cemuHapckue 3ansatus: 20 u.

Temaruueckui nmJian:

Tewma 1. [Ipupoaomnonb3oBaHre B CUCTEME B3aUMOJICHCTBUS OOIIECTBA U IPUPOIBI.

DIMOXU Pa3BUTHS MPOU3BOIUTEIBHBIX CHJI: OT MEPBOOBITHON J0O MOCTHHIYCTPUATILHOM.
DKONOTUYECKHE KPU3HUCHI B pa3HbIE SMOXU Pa3BUTHs deloBedeckoro obmiectBa. OCOOEHHOCTH
WHIYCTPUAJIBHON M TOCTHHAYCTPHAIBHOM 5noX. Buasl mpupononons3oBanus. PecypcHoe,
OTpacieBO€ W TEPPUTOPUATIBHOE MPUPOJONOIB30BaHUE. DKCTEHCMBHOE U HWHTEHCUBHOE
npupoaonois3oBanie. (OCHOBHBIE 3aKOHBI W TMPUHIHUIBI  MPUPOJIONOIB30BAHUS:  3aKOH
OTPAaHMYEHHOCTH (MCUYEPIAEMOCTH) TPUPOTHBIX PECYpCOB, 3aKOH TMAACHHUS MPUPOHO-
PECYPCHOTO TOTEHIIMAJIa, TPABWJIO HHTETPATHHOTO PECypca, MPUHIIUIT CUCTEMHOCTH, TPUHITUTI
KOMILJIEKCHOTO MCIOJIb30BaHUSI MPUPOIAHBIX PECYpPCOB, MPUHIIMI OPTraHU3ALMH MaJIOOTXOJIHOTO
MPOM3BOJICTBA, MPHUHIMI AJANTAINH TPUPOJOIOIH30BaHUS K MECTHBIM YCIOBHUSM, MPUHIUI
MpenynpexaeHus yuiepoa, MPUHIUI ONTHUMM3AIMKA TPUPOJONONb30BaHus U Ap. [IposBreHue
JMUAJIEKTUYECKNX 3aKOHOB B TPHUPOJOINONB30BAHUU: 3aKk0H «EIWHCTBA W B3aWMOCBSI3H
NPUPOIHON cpenbl», 3akoH «O0s3aTenbHOr0 Tepexoja KOJIMYEeCTBEHHBIX W3MEHEHHH B
KOpPEHHbIE KaueCTBEHHbIE M3MEHEHHs», 3aKOoH «EauHCTBa M GOpHOBI MPOTHUBOIOJIOKHOCTEM,
3akoH «Otpunanue orpuiaHus». COLHONPUPOIHbIE 3aKOHBI B MPUPOJONOIb30BAaHUU: 3aKOH
«Pa3BUTHS TPUPOJHON CHUCTEMBI 3a CYET OKpYyXarole cpeapl», 3akoH «HemnoaHoTsl



uHpopmanum», 3akoH «OOMaHuMBOro Onaromonyudusi», 3akoHbl b. Kommonepa. Dxosoro-
SKOHOMMYECKHE OCHOBBI IPUPOOIONIB30BaHNs. ONTUMHU3aLUA IPUPOLONIOIb30BaHUS.

Tewma 2. [Ipupoansie pecypchl U UX UCIOIb30BaHUE.

Knaccuukanus mnpUpoAHBIX pecypcoB. 3amachl, paclpoCTpaHEHHE, COCTOSIHHUE,
UCTIOJIb30BaHUE BOJHBIX, MUHEPAILHO-CHIPHEBHIX, 36MENIbHBIX, OMOJIOTMYECKUX, SJHEPTETHUECKUX
U IPYTUX pecypcoB. MUHEpaJIbHBIE PECYpPChl M UX UCIOJIb30BaHue. [lone3Hple nekonaeMele U UX
pacnpoctpaHeHue. MuHepaiabHO-ChIpbeBblE  pecypchl  Poccun.  3emenbHblE  peCypChl.
3emiIeBIaicHAE M 3€MIENob30BaHue. PekynbpruBanus mous. 3eMenbHbIE pecypcsl Poccum.
CocrosiHre W wucHoib30BaHUE 3eMenbHOro ¢onmga Tomckoil obnactu. Boanble pecypcel u
BOJIOIIOJIb30BaHKE. JIecHbIE pecypchl M JIECOIOJB30BaHUE. BHOJIOTMYECKUE peCcypChl CYILH.
Buonornueckue pecypcsl ruapochepsl. Mapukynbrypa. [Ipobimembl  HCIONB30BaHUS U
BOCIIPOU3BOZICTBA pecypcoB (iopsl u ¢ayHel. buonormdeckue pecypcsl ToMckoil o6iacTu.
Cremuduka HCIONB30BAHUS HCUEPIIAEMBIX, HEHCUYEpIaeMbIX, BO30OHOBISEMBIX U HE
BO300HOBIISIEMBbIX pecypcoB. OCHOBBI OTPACIEBOT0 U TEPPUTOPUATBHOIO IPUPOIONOIb30BAHHUS.
Manoorxoanble U pecypcocOeperatone TexHojaoruu. Penuknunr. IlpuponHo-pecypcHbiii
HOTEHIMAJ TEPPUTOPUU U €ro HUCHojib3oBaHue. PecypcooOecneueHHOCTb CTpaH U PErHOHOB
mupa. PanuoHanbHOE  HCIIOJNIB30BAHME  PECYpCcOB B SHEpreTuke, JoObIBarolie U
oOpabarbIBarolllell NPOMBILIUIEHHOCTH, CTPOUTENIBCTBE, TPAHCIOPTE, arpolNpOMBIIUIEHHOM
KOMIUIEKCE, JIECHOM Xo3siiictBe u  T.4.. [lpupomononb3oBaHne B  TPaJULUOHHOW U
aIbTEPHATUBHOW  DHEPIETHUKE: O0COOEHHOCTH  TEMJIOIHEPreTUKU,  TUIAPOIHEPreTUKH,
reJIN03HEPI€TUKH, FEOTEPMATILHON U OMOIHEPTETUKHY.

Tema 3. YpasneHnne npupo10n0Ib30BaHUEM.

Crpykrypa ynpasiieHUs: IpUpoI0noiab30BaHieM B Poccun: gpenepanbHble, pernoHalbHbIE
U MECTHBIE OpraHbl  YIOpaBJI€HUS  IPHUPONOIOIb30BaHMEM. MeToapl  ynpaBlleHUs
IPUPOIONOIb30BAaHUEM: TIPABOBBIE, OPraHU3aALMOHHO-aMUHUCTPATUBHbIE, SKOHOMHYECKUE,
HOPMaTHUBHBIE. 3aKOHOJATEIbHbIE OCHOBBI yIIpaBJICHHUS IIPUPOIOINOIB30BAHUEM.
HcnonHuTenbHas BIAacTh M YIpaBJIEHHWE MPHUPOAONOIb30BaHHEM. OTpacieBble CIyXObl U
BEJOMCTBa B 00JlacTH Mpupojomnoias3oBanus. denepanbHas ciayx0a 3eMeNbHOrO KajacTpa.
@enepanbHbli TOPHBIA M NPOMBINUICHHBIM Han3op Poccun. @DyHKIMOHAIBHBIE OpraHbI
YIPaBIEHUS NPHUPONONOIb30BaHuA. JIMIIEH3UpOBaHWE IPUPOJOINONIB30BAHUA. MOHUTOPHUHT
OKpyXarollel cpeiapl M MPUPOAHBIX pecypcoB. l'ocynmapcTBeHHBIE KadacTpbl (pEEecTphl)
IIPUPOJHBIX PECYPCOB: BOAHBIN, JIECHOW, 3€MENBbHBIN U JIp.

Tema 4. MexayHapoJIHOE COTPYIHUYECTBO B 00JIACTU MPUPOIOIIOIH30BAHUS U OXPaHBI
OKPYXKAarOILEeH Cpebl.

MexyHapoiHbIE acHEeKThl MPUPOIONOIb30BaHUS U OXpaHbl MPHUPOoAbl. CTOKroJbMcKas
koH(pepenims OOH mo oxpyxatomiei cpeae (1972 r). Kondepenuns OOH mno oxpyxkaroreit
cpene u pazButuio B Puo-ne-XKaunetipo (1992 r). Ponp u 3Hauenne Kuotckoro mpoTtokoina st
mupoBoro coobmectBa U Poccun. Ilporpammer «YenoBek u Oumocepa», «UeraoBek ero u
OKpyXaromas cpefa». Pumckuii kinyd, «['puHOUC» U Jpyrue HENpaBUTEIbCTBEHHbIE
0O0IIeCTBEHHbIE OpraHu3anuu. MexayHapoJaHas mpaBoBas 0a3a IO HCIOJIB30BAaHHIO PECYPCOB
ApKTUKH, AHTapKTUKH, MUPOBOT0 OK€aHa, KOCMUYECKOT0 MPOCTPaHCTBA.

b1.0.37 buosaorus pa3surus

JuctunnuHa oOs3aTenbHas I U3yUCHUS.

Cewmectp 6, 3a4eT.

SI3BIK peanuzaiuu — pyCCKUi.

OO1m1ast TPyA0EMKOCTh AUCIUILTUHBI COCTABISET 2 3.€., /2 4acoB, U3 KOTOPBIX
— JIeKnnu: 26 u.;

— nabopaTtopHble paboThI: 28 4.

TemaTnuyeckuii niax:

Tema 1. Beenenue B kypc. [Ipeamer u uctopust SMOpHOTIOTHH.



[Ipenmer, 3amauu ¥ MeTO/bl OMOJOTHMHM PAa3MHOXKEHHUS U PAa3BUTHUA. DMOPHOJIOTHS Kak
HayKa U ee CBS3b C APYTUMU OMOJIOTHYECKUMHU HAYKaMHU.

Kparkuii 0030p wucropum smOpuonoruu. Bosspenuss ['unmokpara u ApucTtoTens.
Ombpuonoruss XVII-XVIII BB. Ilpedpopmucter u smnurenernku. Paborer K.®D. Bombda.
OMmbOpuonorust XIX B. Paborer K. bspa. CpaBHUTETBHO-3BOJIOIMOHHOE HANpaBICHUE B
sMmOpuosornn  (A.C. Kosaneckmii, J. I'ekkenb, WN.M. MedHukoB. DKcriepuMeHTaIbHAS
sambpuonorus (B. T'uc, B. Py, I'. Ipumr). Heonpedopmuctel u HeodnureHeTnku. CoBpeMeHHast
SMOpHUOIIOTHSI, €€ 3aJauyd, HAIpPaBIICHUS, CBS3b C LUTOJOTHEH, T€HETUKON M MOJEKYISpHON
ouonorueit. [Ipukiagnoe 3HaYeHUE IMOPHUOIIOTHH.

Tema 2. [IpenzapopIiieBoe pa3BUTHE: TAMETOTECHES.

dopMHUpoBaHUE TIEPBUYHBIX TOJOBBIX KJIETOK y PA3IUYHBIX T'PYMI >KUBOTHBIX (TyOKH,
KHILEYHOIOJIOCTHBIE, KPYTJIbIe YepPBH, PaKoOOpa3HbIe, MO3BOHOYHbIE). MUTpalis TOHOIUTOB B
ronany. 'onagorenes.

Crnepmarorenes: xapakTepHble 0cOOeHHOCTH, ¢a3bl. Criepmuorene3. TUIBI CEMEHHUKOB
y MO3BOHOYHBIX KUBOTHBIX.

OBorenes. OcHOBHbIE TEpUOABI OBOTEHE3a: Pa3MHOXKEHHE, POCT, CO3peBaHUE
ANUEKJIETOK. TUIbl MUTaHUS ANIEKIETOK. [IpeBuTeimiorene3 u BUTEILIOreHe3. XapakKTepUCTUKA
[IUTOJIOTUYECKMX U OMOXMMHUYECKUX MPOIECCOB, MPOTEKaIUX B oonuTe | mopsaka B npodase
Mero3a. OoriazMaTH4ecKas Cerperamusi B pa3HbIX TUNAX sSULekiIeTok. OCOOEHHOCTH JIeJIeHUM
CO3PEBAHMUS STMIICKICTKH.

Tema 3. OmnogoTBOpEHHE.

JlucTaHTHbIE M KOHTaKTHbIE B3aUMOJEUCTBUSA TaMmeT. AKpPOCOMHAasi M KOPTHUKallbHas
peakuus, ux OuOXHMMHYECKHME MeXaHU3Mbl. lloBeneHue NpPOHYKIIEYCOB M LIEHTPHOJECH mpu
ormo0TBOpeHuu. Maspl 3peyocTu AULEKIETOK IPYU MPOHUKHOBEHUHU CIIEPMATO30UA0B Y Pa3HBIX
opranu3moB. Jlerepmunanus noja. HeperynasipHbie TUIIBI IOJIOBOIO Pa3MHOXKEHUSI Y )KUBOTHBIX:
NapTEHOTE€HE3, THHOTEHE3, aHAPOreHe3. JDKCTPAKOPIIOPAIBHOE OIUIOJOTBOPEHUE Y KUBOTHBIX U
YyeJloBeKa.

Tewma 4. [Ipo6nenue.

OO6mrast xapakTepucTuka mpolecca APOOJICHHS: OMOJOTUYECKH CMBICT, OCOOCHHOCTH
KJIETOYHOI0 IIMKJA, BKIIOYEHHE POJUTEIBCKUX TIeHOMOB.THMBI IpOoOJEHHS M UX CBS3b C
KOJIMYECTBOM M paclpeaeneHueM kentka B suuekierke. I[Ipasuna Caxca-I'epTBura.
[TpoctpancTBeHHast opranu3anus apoonenus. OorasmMaTudeckas cerperanus. PerynsiuoHHbe
CITOCOOHOCTH 0JIACTOMEPOB Y 3apOJBIIIEH PAa3TMYHBIX CUCTEMATHUYECKUX TPYI. THUIbI OJacTys
U UX OCOOCHHOCTH IPU PA3IMUHBIX TUIIAX APOOIIEHUS.

Tema 5. I'acTpynsanusi.

OO1m1ast xapakTepUCTHKa npoliecca racTpyasanuu. CriocoObl racTpyssLuu: JelaMUHALu,
MMMUTpanus, S0M00IMsI, UHBarMHAUSA U pa3iuyHble uX couyeTaHus. Tumbl ractpys. CrnocoObl
3aKJIQJIKM  ME30JIepMbl Y TME€PBUYHO- W BTOPUYHOPOTHIX JKUBOTHBIX. Juddepenunponka
me3zonepMmbl.  Llemom.  Mopdorenernueckue — IBWXKEHUS  Hpu  racTpymsiuuu.  KapTsl
IIPE3yMIITUBHBIX 3a4aTKoB. [IpoW3BOAHBIE TpeX 3apOABIIEBBIX JHUCTKOB (3KTO-, DHTO- U
ME30/IEPMBI).

Tewma 6. Helipynsuus y m03BOHOYHBIX.

XapakTepHble OCOOCHHOCTHM U pa3iuuMs HEUpyIsUud Yy XOPAOBBIX IKHBOTHBIX
(maHuerHuka, ampuOuMii, pbIO, NTHUI, MIEKOMUTAIOMUX): (OPMUPOBAHHE HEPBHOH TpPYOKH,
CerMeHTaIus Me30JiepMbl, AU depeHIInpOBKa OTAEIOB TOJIOBHOTO Mo3ra. MopdoreHeTnyeckre
JBUKEHUSI IPU HEUPYISALIUH.

Tema 7. OpraHoreses.

[Ipon3BosHBIE KTO-, ME30- U DHTOJEPMBI, UX OpraHo- U rucroreres. dopmupoBanHue
HEPBHOW CHCTEMBI, OT/IEJIOB TOJIOBHOIO MO3ra y MO3BOHOYHBIX. Pa3zButue rnaza. DnuaepMuc u
ero mnpousBonHbie. JluddepeHpoBka COMUTOB (MHOTEHE3, OCTEOTEHE3), MPOMEKYTOUHOMN
Me30/1epMbl 1 OOKOBBIX IJIACTHHOK. Pa3zBuTuHe cep/iiia 1 KpOBEHOCHBIX cocy10B. DopMupoBaHue
BHE3aPO/IBIIIEBEIX OPraHOB y IO3BOHOYHBIX: OOO0JIOUEK, JKEJITOYHOI'O MEIIKa, aJUIaHTOHCA.



dopMHUpOBaHUE NHILEBAPUTEIFHOW TPYOKHM M €€ TNPOU3BOAHBIX. Pa3BUTHE KOHEYHOCTEM.
Mopdorenernueckue B3aUMOJEHCTBUS MEXIY 4YacTsIMHM 3ayaTka I[pPU Pa3BUTUU OPraHoB.
JlerepMuHanus 1 peryyisums pu pa3BUTUHA OPraHoOB.

Tewma 8. CpaBHUTEIBHAS YMOPHUOJIOTHS TO3BOHOYHBIX.

Pa3Butue opraHu3mMoB ¢ T0JI00IaCTUIECKUM THIIOM JIPOOJICHHS: TAHIIETHUKA 1 aM(pUOUA.
3akoH 3apoablieBoro cxozcrsa K.bapa u ero copemennas rpaktoBka. OCOO€HHOCTH OHOIOTUN
pasBUTHS JIAHLIETHHKA KaK TNPUMHTUBHOM MOJIENN XOPJAOBBIX KHUBOTHBIX. OCOOEHHOCTH
pasBUTHsL U pa3sMHOXKEHUs amMpuOuil: oOIUIoAOTBOpeHHe, aApoOsieHue siina.  Kaprel
IPE3YMITHUBHBIX 3a4aTKOB OJIACTYJIBI XBOCTATHIX M 0€CXBOCTHIX aMpuOmii. Mopdorenernueckue
JBYDKEHUS NPH racTpy/siiMy U Helpynsauuu aMmpuouii. Opranorenes. Meramopdos.

Pa3zButue opraHm3MoB ¢ MEpOOJACTUYECKHM TUIIOM IPOOJCHUS: PBIO, PENTUIIMA, NTHII.
Mopdorenernueckue ABUKEHHS B paHHEM pa3BUTUU pbl0. POpMHUPOBAHUE KEATOYHOTO MEIIKA.
Oco0OeHHOCTH pa3MHOXKEHMSIT W PAHHETO pa3BUTHS PENTUIMM M NTUL: OIUIOAOTBOPEHUE,
npoOieHue silla, 3akiajgka 3apoAbIIIEBBIX JIMCTKOB, BHE3apoA. M 3apojbllleBas 3HTOAEpPMA,
NEpBUYHAS TTOJIOCKA U OOPO3JIKa, 3aKJIaJKa OCEBBIX OpraHoB. @OpMHUPOBaHUE BHE3APOIBIIIEBBIX
OpraHoOB, UX CTPOEHUE U (DYHKIMU: KEITOYHOI'O MEIIKa, AMHHOHA, CEPO3bl, AJUIAHTOUCA.

PazButne miekonurarommx u 4enoBeka. OCOOCHHOCTH OWOJIOTMM Pa3sMHOXKEHUS W
pasBUTHS IUIALIEHTAPHBIX MJICKONUTAIOMMX U uenoBeka. OIUIOA0TBOpPEHHE, JApoliieHHe,
(dopMupoBaHue 01aCTOLUCTHI, UMIUIAHTaLUsA. POPMUPOBAHUE BHE3APOJBIIIEBBIX OPraHOB, UX
CTPOEHHUE U POJIb B PA3BUTUH: 000JIOUEK, AJUIAHTOUCA, XKEATOYHOTo Memika. CBs3b 3apojibliia ¢
TenoM marepu. Tumbl mnaneHt. biusHensl. KpuTuueckue nepuoasl B pa3BUTHU YeENIOBEKA.
MexaHu3Mbl 3MOPUOHATIBHONM CMEPTHOCTH Ha Pa3HBIX 3Tanax pa3BUTUS. AHOMAIUU pPa3BUTHUS
yesoBeka. ['eHeTnueckue HapylIeHUs Kak MPUYMHBI NATOJIOTMMl y uyenoBeka. BiusHue
TEXHOTE€HHBIX (PAaKTOPOB OKpPY)KAIOLIeH Cpelbl Ha Pa3sMHOXKEHUE M DPAa3BUTUE JKUBOTHBIX U
yelloBeKa (MyTareHbl, TEpaTOreHbl, T'OHAJOTOKCHHBI, 3MOpPUOTOKCHUHBI). I[lpuHUMIBI U
NEePCHEKTUBBI SMOPHOIOTHYECKOTO MOHUTOPUHTA.

Tema 9. [TocTamMOpHOHaIBHOE Pa3BUTUE OPTaHU3MOB.

IIpsmoe u HenpsiMoe pa3BuTHE. Pa3BuTue ¢ MOJHBIM M HEMOJHBIM IPEBPAIICHUEM Y
HaceKkoMbIX. MeTtamopdo3 y amduoduii. Ilepuonnueckue GpopmoodpazoBaTebHbIE MPOLECCH Y
KUBOTHBIX (CMEHa IMOKpPOBOB, JHHbKa). ['omeocTa3. ['opMoHanmbHAs perynsuus y *XUBOTHBIX.
Pa3BuTHe BTOPHUYHBIX MOJOBBIX MPHU3HAKOB Y KUBOTHBIX. POCT: THUIIBI POCTOBBIX IMPOLIECCOB,
YPaBHEHHE CKOPOCTH pOCTa, TPaJAMEHThI pOCTA.

Tema 10. Mexanusmbl pa3BUTHS. DOMOpUOHATIBHAS MHAYKIUSA. MeXaHU3Mbl KJIETOYHOMN
T hepeHIMPOBKH.

OMOpHOHaNbHAsE MHAYKIMS M ee 3Tanbl B paHHeM paszButuu ampubuit (I'.1lneman).
IlepBuunas wuHaykuousa. CBoilcTBa NEPBUYHOIO oOpraHusaropa. MHayknus wme3onepmsl
(I.Hptoxona). TanrenumanbHass uHAYKUUA. KoMmmeTeHIMs U BTOpUYHBIE SMOpUOHANIbHBIE
WHAYKIIMH, UX MEXaHW3Mbl. KOHTaKTHBIE M JUCTAHTHBIE B3aUMOJICHCTBUS KJIETOK B PAa3BUTUU
opraHm3mMoB. MexaHu3mbl KieTo4HOM arperanuu. COBpEMEHHBbIE IPEACTABICHUS O
MOJIEKYJISIPHBIX MeEXaHU3MaX MHIYKIMOHHBIX mporeccoB. JluddepeHupoBka KIETOK Kak
CHUHTE3 crnenupuIecKux OETKOB M cOOpKa HAAMOJEKYISPHBIX CTPYKTYp. duddepermuponka
KJIETOUYHBIX MeMOpaH. MeXaHu3Mbl M YpPOBHHU PETYJSAILMM CHUHTE30B CHEUU(DUUECKUX OENKOB:
YPOBEHb COMAaTUYECKUX MyTarui, TPaHCKPHUITLMOHHBIM, TPAHCIISIIUOHHBIN,
HOCTTPAaHCIAUUMOHHBIA. OMNBITBI MO TepecajgkaM KJIeTouHblX saep. Juddepenuumanbhas
JKCIIpeccHss T€HOB (HACEKOMBbIE, IMO3BOHOYHBIE). XMMHUYECKHE M (PU3UUECKHE PEryIsTOpbl
KJIETOYHOM Tu(PepeHIIMPOBKH.

Tema 11. Perenepanusi.

Perenepanuun kak oOmeOuonorndeckoe siBaeHue. Perenepauuss W OHTOTEHE3.
Perenepanus ¢usnonornueckas u penapatuBHag. CrnocoObl pereHepanuu: >s0uMopdo3,
MopdalTakcuc, KOMIIGHCATOpHAas M pereHepanuonHas rumneprpopus. Comarndyeckuit
SMOpHOTreHes.

Tema 12. DMOpHOIOTHYECKHE MEXaHI3MBbI SBOJFOIIMOHHBIX U3MEHEHUH.



buorenernueckuii 3akoH U ero coBpeMmeHHas TpakTtoBka (JI.B. KpymumHckuit).
I'erepoxponuu (O. I'ekkenb, E. MeHepT), uX poyib B 3BOJIOIUHU. 'eTepoxpomMHas MeTaMepus
(ILII. VBaHOB) B MOHMMAaHUU MPOUCXOXKICHUS cerMeHTanuu. PummbpuoreHessr (A.H.
CeBeprioB). l'omeo3ucHble U TOMEOOOKC-COAEpIKAIlME€ TEHbl, UX OOLIHOCTH  JJs
9YKapUOTHUYECKUX KJIETOK U POJIb B OHTOI'€HE3aX.

b1.0.38 buopusuka

JucuuruinHa o0si3aTenbHas A1 H3yYeHHUS.

Cemectp 7, 5K3aMeEH.

S3BIK peanuzanuu — pyCCKuu.

OO6m1ast Tpy1I0€MKOCTh TUCIUIUIMHBI COCTABIISIET 4 3.€., 144 4acoB, U3 KOTOPBIX

— nexnud: 36 u.;

— mabopatopHbie paboThl: 32 4.

TemaTnuyeckuil nyian:

Tema 1. Brenenue B 6nodusuxy

Omnpenenenne Hayku, UcTopusi. OOBEKTHI, IPEAMET, METOJBI U YPOBHU OMO(PU3NIECKUX
HUCCIIENOBAHUMN.

Tema 2. Kuneruka # JguHaMUKa OHOJIOTMYECKHX mporeccoB. OmpeneneHue
CTAllMOHAPHOI'O COCTOSHUSA

dopManbHbBI anmapaT OMOKMHETHKH, MaTeMaTHYeKOe MOJECIMpOBaHHE B OHOQHU3UKE.
Mar. monenun ¢depMeHTaTUBHBIX peakuuid, monenu Manberyca, depxronbcra, Bonbreppa.
BnusiHue TemnepaTypsl Ha CKOPOCTb POTEKaHMSI IPOLIECCOB.

Tema 3. KauecTBEeHHBIN aHaIU3 JMHAMHUKN CUCTEM

@da30Bble IPOCTPAHCTBA, JIMHEAPU3ALUsl YpaBHEHUH IMHAMUKA B OECKOHEYHO MasbIX
npocTpaHcTBax. TuIbl 0coObIX TOYEK B (pa30BOM IPOCTPAHCTBE M JIMHAMMYECKHE CBOWMCTBA
cuctem. Ilpenenbuble nuknbl. PacnpenenéHHble cUCTEMbl, MOJIENb PacHpeeIEHHBIX CHUCTEM,
IIPUHIIMAIIBI CAMOOPTraHKu3alMy. PerymnspHas u XaoTu4eckasi JMHaAMHUKa.

Tema 4. TepmoauHamMuKa OMOJIOTMYECKUX MPOIIECCOB, OOIINE ONPEeNICHUs

1 u 2 3aKkoHBI pacyeTbl TepMOJMHAMHUYECKMX MoTeHIManoB. Iloctymnar, dopmyna u
teopema [lpurokuna. Cunbel U NMOTOKM B JMHEWHON TepMmoauHamuke OH3arepa, COINpsKEHHE
npoueccos. [IpuHIMN ToKanbHOro paBHOBECHs. [[MCCUIIaTHBHBIE CTPYKTYPBI U UX POJIb B JKUBOI
pUpoJIE.

Tema 5. DneMeHTbI MOJNEKYIApHONH OMOPU3UKU

BuyTtpuMonexynspHble B3auMOJIEHCTBUSL B OMOINONINMEpaX, poJib BHYTPUMOJIEKYJISIPHON
JUHAMUKA.  Meroapl  M3ydeHMs  JMHAMMKM ~ OWONOJMMEpPOB,  BpEMEHHas  IIKaia
BHYTPUMOJIEKYJISIPHOM JMHAMUKH. MexaHu3Mbl (PYHKIIMOHUPOBaHUS (DEPMEHTOB, KOHUEMIUS
«OeNIOK-MaITHAY.

Tema 6. OO1m1ast XapakTeprUCTUKAa OCHOBHBIX CTPYKTYPHBIX 3JIEMEHTOB MEMOpaH.

JIBoiiHOW »snekTpuyeckuid cioil. Tpancmopt uepe3 OuomemOpanbl. MojenbHbIe
MeMOpaHBbI JUIsl U3y4EHHs TPAaHCIOPTa, MOAU(PHUKATOPBI TPOBOAMMOCTH MOJIEJIBHBIX MEMOpaH.

Tema 7. DeKTPOXUMUYECKUM TOTEHIIAAT

BoiBon ypaBHenuss HepHcra 11si ompezeneHuss paBHOBECHOIO HMOHHOTO MOTEHLHUANA.
PaBHoBecue JlonHana. MoHHble TOTOKM uepe3 MeMOpaHy M HUX cooTHoumeHue. IIpuniun
HE3aBUCUMOCTH YccuHra. [loTeHnuan nmokoss U moTeHIuan AEHCTBUA, AKTHBHBIA TPaHCIOPT
MOHOB, MOHHbIE MEXaHU3MBbI, JeXalue B MX ocHoBe. OOmas CTpyKTypa HOHHBIX KaHAaJOB,
sHepreTuyeckre npoduian kaHanoB. OnucaHWe MOHHBIX TOKOB B MOJAENTH XOJKKHHA-XaKCIIH.
MexaHu3M pacnpoCTpaHeHUsT BO30YXKIEHHUS 1O MHEIMHOBBHIM M HEMHEIWHOBBIM HEPBHBIM
BOJIOKHAM.

Tema 8. DueprompeobOpasyromue MeMOpaHbl, TpaHchopMmalnMs HSHEPrud  Ha
O6uomemOpaHax

Crpykrypa u sHeprosanacatouue cBoiictBa AT®. OKUCIUTENIBHO-BOCCTAHOBUTEIbHBIE
noTeHMansl B Onocucremax. OxkucnurensHoeochopuanpoBaHme, JoKaaIu3auus U CTpyKTypa



Herne TpaHCIopTa AIEKTPOHOB. MeXaHU3M  OKHCIUTENBHOro  (GochopriinpoBaHus B
MHUTOXOH/IPHSIX C TOYKHU 3PEHUS] XeMHOCMOTHYECKOM Teopun. CTpoeHne U (yHKIIMU BEKTOPHOMH
H+-AT®a3p1. OCHOBHBIE CIEICTBUS XEMHUOCMOTHYECKOM TEOPUM U MX SKCIIEPUMEHTAJIbHAs
npoBepka. TepMmoreHHast QyHKIMS MUTOXOHAPHUNA. bakTeprnopooncut kak poTo3IeKTpUIEeCKUi
re"aepatop, GorohocHopmIHMPOBAHKE Y TAITOOAKTEPUIA.

Tema 9. CeHCOpHBIE CUCTEMBI, PEIEIITOPHI

ConpsxkeHue MEXly BHEILIHUM CTUMYJIOM U PELIENTOPHBIM OTeHLHA10M. COOTHOIIEHUS
MEXJy HHTEHCHUBHOCTBIO CTUMYyJa U 3PPEKTUBHOCTbIO €ro BochpuAtus. doropenenuus.
3puTenbHBIE THUTMEHTHI, (OTONMpeBpamieHust POJONCHHA, TeHepanus (OTOpenenTOPHBIX
NOTCHLIMAJIOB. MeXaHu3M YCWICHHsS CBETOBBIX CHUTHAJIOB. MexaHopeuenuus, THIIbI
MEXAHOPELENTOPOB  KOXM. TepMopeuenuus, TUIbl PELENTOPOB, HOHHBIM  MEXaHU3M
(GopMHpOBaHUS TEPMOPELENTOPHBIX IOTEHUHATOB. AKyCTHYECKas pelenuus, MeXaHU3M
(bopMHpOBaHUsT PELETITOPHOTO MOTEHIMANa, KOJAMPOBAaHHE 3BYKOBOM HMH(pOpManuu. BHemHss
xemopeuenius. Knaccupukanus 3anaxoB 1 MEXaHU3M MX BoCHpuATUs. Bocnpustiue BKYCOBBIX
KauyecTB, MOJIEKYJISIpHbIN MexaHu3M. KiileTounas penenius MojeKyJIspHbIX CUTHAJIOB.

Tema 10. CokpatuTesibHble CHCTEMBbI KaK 0J1Ha U3 (OpM OHOIOrHYECKOM MOABUKHOCTH

Mexanoxumuueckue mnpeoOpasoBarenu. MonekynspHas CTPYKTypa H  MEXaHU3M
HOJBM)KHOCTU OEJIKOBBIX KOMIIOHEHTOB COKPATHTEIBHOTO aniapara CKeJIeTHBIX MbIIIL. Pexumbl
COKpAILLEHUS] MBIIIL, CKOJb3AIasi MOJEIb COKpalleHus Xakciu. 3alyCK COKpalleHHUs U
npeoOpa3oBaHUsl SHEPrUM B CKEJIETHBIX MbIIIAX. MeXaHW4ecKHe XapaKTePUCTUKU MBIIIIL.
CraunonapHoe ypaBHeHHe Xwia. TepMOAMHAMUYECKHE M MOILHOCTHBIE XapaKTEPUCTUKU
MBI,

Tema 11. OcHoOBHBIE (HOTOOHOIIOTHYECKHE TIPOLIECCH M UX CTAAUU (POPMHUPOBAHUS

[lornomenue cBera pacTBOpaMH, OCHOBHBIE 3aKOHOMEPHOCTH IOrJIomeHus. KBaHToBbIN
MeXaHU3M (OTOBO3OYNKACHUS MOJEKYT W HMX JAe3akTuBanuu. DIyopecreHnus, OCHOBHBIC
XapakTepucTuky, 3akoHbl CTokca u BaBuioBa. HHTepkoMOMHAlIMOHHAs KOHBEpCUS B
($oTOBO30YXAEHHBIX MoJieKynax, (ocdopecueHus. bruoxeMuaoMuHeCeHIMs, TpUMeEphl €€
peanuzanuu. Murpanust sHepruu Bo30yxkJeHUs. POTOXMMHUYECKHE TPOLECChl U OCHOBHBIE
3aKOHOMEPHOCTH MX peanu3anuu. KomudyecTBeHHbIE OLIEHKN (POTOXMMHYECKUX MPOIIECCOB, TUITBI
doroxummuueckux mnpeBpameHnii B 6uocucremax. CrnekTpbl (OTOOHMOIOrMYECKOrO JeHCTBUS.
HetictBue Y®-cBeTa Ha HYKJIEHHOBBIE KHCIOTHI, (POTOpPEAKTUBAHUS W (POTO3AMIUTA KIETOK.
Bausiaue Y ®-o6yuenust Ha O€Ku, TUMUIbI 1 OHOMEMOpaHBbI.

Tema 12. OcHOBBI paguauoHHON ONOPU3NKH

OOmiast XxapakTepUCTHKA pa3IMYHBIX BHJOB HOHU3UpYIOIIEH paauanuu. ETuHMIE
HKCMO3UIIMOHHON M TMOIJIOMIEHHON 103. MeXaHu3Mbl MOTJIOLIEHUS] HEPTUH PEHTTEHOBCKOTO
U3JIIy4EHUs] U ramMma-u3jlydeHus. MeXxaHnu3M MOTIJIOLEHUS] SHEPTUN HEHUTPOHOB M 3apsKEHHBIX
yactull. OTHocuTeNnbHasE Ouonorudeckass 3()PEeKTUBHOCTh PA3NUYHBIX BHUIOB HOHU3MPYIOIIEH
panuanuu, 3KBUBaJIEHTHbIE N03bl. [IpuHIMN nonananus, KoHuenuusa mumieHeld. dopmanuzanus
OJIHOYJJApHOTO AecTBUs. 3aBUCUMOCTh OMOJOTHYecKoro 3(Qexra MOHU3MPYIOIIEeH paanaluu
OT BEJIUYMHBI IOIVIOIIEHHOW 103bl (OJHOYZApHOE M MHOroyaapHoe neiicrsue). llpsamoe wu
HEIpsMOE JIeUCTBUE MOHM3UPYIOLIEH paavanuu. Paanonus BoJbl M IUNUIAOB. PaaroTOKCHHBL.
PenponyktuBHast u wuHTepdazHas rubeNb KIETOK, MeXaHu3Mbl uX (opmupoBanus. Poib
MOIW(UIMPYIOIIUX  areHTOB B paJHallMOHHOM  MOpaxeHuH. PaguonporekTopsl U
panuoceHcuOmmm3aropel. CunepruzM. CpaBHUTENbHAS PaJUOYYBCTBUTEIBHOCTh OPIaHU3MOB.
[TopaxxaeMOCTh OpraHU3MOB B 3aBHCHUMOCTH OT J03bl 00myueHus. OcTpas jydeBas OOJE3Hb.
OtnaneHHble NOCIEACTBUS JIy4€BOTO TIOPAKEHHUS.

51.0.39 ®uaocodpus

JucuumnnuHa o0s3aTenbHast sl U3y4eHUsI.

Cemectp 7, 3a4eT.

S3BIK peanu3anuy — pyCcCKHUi.

OO6m1ast TpyI0€MKOCTh TUCIUIUIMHBI COCTABIISIET 2 3.€., /2 4aCOB, U3 KOTOPHIX



— JIeKuuu: 24 u.;

— CeMHUHAapCKue 3aHsATus: 16 u.

TemaTruueckui nJian:

Tewma 1. ®unocodusi, ee Ha3HAYCHUE U MECTO B CUCTEME TyXOBHOMN KYJIBTYPHI.

CymHocTh u crnemuduka ¢uiocodpckoro 3HaHUS W mo3HaHusA. Dwiocodus u
mupoBo3z3penue. [Ipupona u xapakrep ¢uiocodckoro MupoBo33peHus. Ero orauune oT MHBIX
TUIIOB  MHPOBO33PEHYECKOM OpHEeHTauu (MU(OIOTHYECKON, PpENUTHO3HOW, HAyYHOH).
Owminocodust u Hayka. Ounocodpus u penurus. dunocopuss U HpaBCTBEHHOCTh. Duiocodus
paccyxmaer. Ctpykrypa ¢unocopckoro 3HaHus. LleHTpanbHbie (UIOCOPCKHE TEMBI:
oHTOJIOTHsI, THOCceoJsorus. Punocodcekas pedaekcus. «Beunsle mpobiaemb» u duirocodckoe
BoMpoianue: GuiIocopusi Kak TEOPETUUECKOE MBILIUICHHE O NpeAeNbHBIX Bompocax. Mcropus
npeamera  ¢umirocopun.  HMcropudeckue  ¢dopmbl  PyHIAAMEHTAIBHOTO  (hHIIOCO(PCKOTO
BOIIPOIIAHUS.

Tema 2. Onronoruueckas npo6iemaruka B punocopuu.

dunocodckoe yaeHue o ObITHH ero (yHAAMEHTAIBHBIA cMbIcT. OHTOJNIOTHS W OHTHKA:
«MHP», «IEHCTBUTEIBHOCTHY, «PEAIbHOCTHY, OBITUE HAIMYHOE WM OIpeleleHHOe. PealbHOCTh
¢usnueckas u merapuszndeckas. Mertagusudeckoe MoHsATHE ObITHA. BpITHE MarepuanbHOE U
uaeanpHoe, 0O0bEeKTHUBHOE U cyObekTuBHOe. [IpupomgHoe u coumanbHoe ObiTue. IloHsATue
IPOCTPAHCTBEHHO-BPEMEHHOr0 KOHTHHyyMa. Bemb. boitne Bemieil. YenoBeueckoe ObITHE:
WHAMBHUAyallbHOE U oOmecTBeHHOe. britne co3Hanus. beitne nenHocreld. JlyxoBHOe ObITHE.
beitue bora u uenoeka. OcHOBHBIE Kareropuu (puimocopckoil OHTONOTHUU: OBITHE M HHUTO;
olmiee W €IMHUYHOE; €AMHOE U MHOTO0€; CYIUIHOCTh U CYIIECTBOBAaHUE; TPAHCIICHIECHTHOE U
MMMaHEHTHOE; TEJeCHOe U JOyXOBHOE; MarepuaibHoe—(popManbpHOe;, CyOCTaHIHaTbHOS—
aKLUJEHTAIbHOE,  MPUYMHA—CIEICTBUE;  BO3MOXKHOE—JCHCTBUTENBbHOE,  HEOOXOAUMOE—
Clly4aiiHO€; CXOJCTBO—pa3IMuue; CTPYKTYpa; UCTOPHUS; SK3UCTEHIIMS; CBO00/1a; TEKCTYaIbHOCTb;
npucyTcTBUe—oTcyTcTBUE. OHTONIOTHS U THOCeonorus. OHTosorus 1 antponoiorus. OHTonorus
u otuka. OuHtosmorus M ocretuka. OHTONOrMs M Jjoruka. OHTOJNOTMST W JIMHTBUCTHKA.
dyHaMeHTaIbHOE OHTOJorHYecKoe yoexaenne. OCHOBHOM BOIIPOC OHTOJIOTHH.

Tema 3. Dnwucremonornueckas npoOiematuka B ¢(uiocopun. Teopuss mozHaHUs U
dbunocodus HAyKd U HAYYHOTO 3HAHMUSL.

OcHoBHO# Borpoc rHoceosnorur. OcBoeHne Mupa npakTuieckoe u agyxoBHoe. [lozHanue
U JeiicTBUTENBbHOCTh. EAMHCTBO M MHOrooOpa3ue BUAOB 3HaHMS M MO3HAHUA. TeopeTndyeckoe
3HaHME U €T0 OTJIMYKE OT BEpPbI, epexuBaHusl, MHEHUS. CTaHOBJIEHNE THOCEOJIOTUYECKON TEMBbI
B 3aMa/IHON Tpaauiuu Mbiciu. GopMUpPOBaHHE HOPMATUBHON SMUCTEMOJOTHH. CKENTUIIU3M U
arHocTUIM3M. BceoOmime ycnoBus mno3HaHus. Ilonsarue cyObekta mno3HaHus. CyObekT
OMIOUPUYECKUN U TEOPETUUECKHM (TpaHCUeHIeHTanbHbI). UcTounnku no3Hanusa. CeHcyalnn3m
U pauroHann3M. UyBCTBEHHOE co3epliaHie U a0CTpaKTHOE MblllIeHHe. EAMHCTBO 4yBCTBEHHOTO
U panroHaIBHOTO. TpancuenaeHTanTu3M Kak dbyHIaMeHTanbHAS CTpaTerus
3anajgHoeBporneickoro ¢uiocodckoro u HaydHoro nosHanus. [Ipobnemaruka uctunbl. Barmsn
Ha UCTHHY B UCTOpUYECKON nepcnekTuse. McruHa, 3a0myxaenue, goxb. [Ipodiema kputepus
UCTUHHOCTU. ['HOceonormyeckass KOPpPECHMOHJEHTHAsh TEOPHUS HCTUHBI M MOJIOXKUTEIbHOE
peleHre BoIpoca 00 OTHOIIEHHMH 3HAaHUS W peaJbHOCTH. VICTMHA Kak JI0CTOBEPHOCTh
npencraBienus. MctuHa abcomtoTHas W oTHocuTenbHas. OObekTHBHas wHcTuHA. McTuHa
abcTpakTHass W KoHKpeTHas. Mcrtuna u mnoHumanue. PenstuBu3m B Bompoce 00 HCTHHE.
PerynsatuBHas W mparMatudeckas TpPAaKTOBKAa HWCTHHBI. PoJIb TPAaKTHKU W TPAarMaTHKH B
NOHUMaHUK HCTUHBL. Puiocopckuil aHanu3 Hayku. B3anMooTHomeHne Hayku U ¢uiocoduu.
®dunocopust kak cdepa MpeneabHbIX HHTEPIPETAliii UCTUH W OCHOBaHWN Hayku. [loHsThe
METO/I0JIOTUHU U €€ POJIb B Pa3BUTHH HAYYHOTo 3HaHMs. Puiocodus kak BceoO1asi METOI0I0THs
HAyYHOTO MMO3HAHUS.

Tema 4. ®unocodckue mnpoOiembl co3Hanus. [loHSATHE CO3HAaHHS B TEOJOTHUU U
ncuxonorun. Co3Hanue kak (utocodckas mpodiema u mpeaMeT (GritocodCcKoro Mmo3HaAHUS.
MupoBo33peHYecKe W METOOJOTHYECKOe 3HAYeHHE MpOoOJeMbl CO3HaHHUA B (QHIOCODHH.



MHoroMepHoCTh €ro ucroikoBanus. Puirocopckas Kilaccuka M CyOCTAaHIIMATU3M B TPaKTOBKE
co3HaHus. Co3HaHMe Kak cyOcTaHuus. MOHM3M UM Jyalnu3M B HCTOJIKOBAaHUHM CO3HAHUS.
HarypanusmM B DNOHMMaHHMM CO3HAaHMS M MPUHLIUI Kay3aJdbHOCTU. MarepualncTu4ecKoe
UCTOJIKOBAaHUE CO3HAHMA: IpoOjeMa CO3HaHUS B MapkcucTckoi ¢unocoduu. Co3HaHue Kak
CBOMCTBO-OTpakeHHE. «MarepuaibHoe» U «upaeanbHoe». Ilpeamer u o6pa3. Ilpobinema
IPOUCXOXAECHUA  co3HaHuA. Co3Hanme U ncuxuka. Co3HaHWE KaKk  AaKTUBHOCTh
BBICOKOOpPraHU30BaHHOW MarepuH. COLMOKYJIbTYPHBIM KOHTEKCT B IIPEICTaBICHHUM SI3bIKa U
MmplnuieHus. ConuanpHas INpUpoAa CO3HaHWs. EIWHCTBO sA3blka M co3HaHus. llonArme
oOmiecTBeHHOTO co3Hanust U ero (opm. IlpeBpamiennsie Gopmbl co3HaHus. Maeonorus kak
noxHoe co3HaHue. Co3HaHME M IpakTHuyecKass JesTeabHocTh. Co3HaHME OOLIECTBEHHOE U
UHAMBUAYyallbHOE. Mes MHTEHIMOHAJIbHCCTM W OUYEBHUJHOCTU  co3HaHus. [lonsaTue
npeaMetrHocT co3HaHus. «llepexxuBanne cmeicna». TemnopanbHOCTH co3HaHus. PyHKUUU
CO3HAHMS: CMBICIONOPOXKIAOLIAs, KYJbTYyp-TBOPUYECKas, 3BPUCTUYECKAs, IPOrHOCTHYECKAs,
LIEHHOCTHO-OPUEHTUPYIOIIAs, LIEJIEI0Iaratomas.

Tema 5. @unocodus comumanbHOCTH. JIMyHOCTH — OOIIECTBO — HcTopus. OOIecTBO U
npupona. Mcropuueckoe H3MEHEHHE OTHOILIEHUS MEKIY ECTECTBEHHOM M HCKYCCTBEHHOM
cpenoil oOutaHus dyenoBeka. lluBunmzanus Kak TUI M Mepa OOIIECTBEHHOTO MOPSAIKA.
OO61ecTBO B HUCTOPUYECKOM U3MEpPEHUH: TpaJIuLINOHHOE, WUHIYCTPHAJIBHOE,
MOCTUHYCTPUAJIbHOE OOLIECTBEHHOE YCTPOMCTBO Kak IJIaBHbIE LMBWIM3ALIMOHHBIE MOJEIH.
OOmast  XapakTepUCTHUKAa  COLMAIbHO-9KOHOMHUYECKOW  c¢epbl  OOLIECTBEHHOM  KU3HMU.
MarepuanbHOE NPOU3BOJCTBO: MOHITUE U OCHOBHBIE MOMEHTHI XO3SIIICTBEHHOMN JESTEIbHOCTH.
[TorpeGHOCT M MHTEpechl B CUCTEME MaTepHajJbHOro mnpous3BojcTBa. [loHsTHE TpynoBOM
aktuBHOcTH. OOmiecTBeHHOe pa3aeneHue Tpyaa. lIpobiema commoaHTpoIloreHe3a U
JESATEIIbHOCTHAsT ~ CYLIHOCTh  4YEJIOBEKAa. [EXHOJIOIMYECKHE OCHOBBI  ITPOU3BOJCTBEHHOMU
nesirenbHOCTH. CoOIManbHBIE OTHOUICHHWS W TOHATHE COIHanbHOW oOmHuoctu. CommanbHas
crpatudukanusg. CouuanpHoe npoTuBopeure. JnanekTuka couuansHol auddepeHumanyu u
uHterpaiuu. CouwmanbHass  oOmHocTh. ComuanbHblii  MHCTUTYT. OCHOBHBIE  (POpPMBI
0O0I1eCTBEHHOT' 0 MOBeIeHUsI U MOopainu. KOHKPETHO-UCTOPHUECKOE M COLMOJIOTHYECKOE MOHSATHE
JUYHOCTH. JImyHOCTP M coumanpHas poib. CoumanpHas rpynna. ColuaabHBIA HHTEpPEC.
JInuHOCTh Kak CyOBEKT OOIIECTBEHHBIX OTHOLICHWH. McTOpHuecKkue TUMBI B3aMMOOTHOILICHUN
augHocTH M obOmiectBa. (DeHOMEH couManbHOTO OTuYyXKJaeHusa. [IpoGnema commaibHON
KOMMYHHKAIIMM B COBpeMEeHHOM Mupe. OOIIecTBeHHBIH Nporpecc: KpUTepuu U rpaHuibl. Mnen
MCTOpU3MA U IBOIOIMOHU3MA. McTOpHs Kak IeHCTBUTEILHOCTh OOIIECTBEHHON KU3HH.

Tema 6. @unocopus KyabTypbl. OCHOBHBIE MPOOIEMbl U3Y4YEHHUS KYJIbTYpBI: T'€HE3MC,
MOp(hOJIOTHST U CTPYKTypHasi ONpeAENeHHOCTh, THUIIOJOTHS U BO3MOXKHOCTH B3aUMOJIEHCTBUS
pa3IMYHBIX KYIbTYpHBIX (opM. Pa3znuynble Bepcuu KyabTyporeHesa: JesiTeIbHOCTHAs, UTPOBasd,
CUMBOJINYECKAs] KOHIIETILUU TMPOUCXOXKIEHUS KyJabTypbl. LleHHOCTHas mnpupoja KyJabTYyphl.
[Tpobnema xynbTypHOH menoctHocTH. KynpTypa MmaTepuanbHass U ayxoBHas. CakpalibHOoe U
npodanHoe B KynbType. KynbTypa snurapHas u nemokparuueckas. KoHTp- u cyOKynbTypa.
DeHOMEH «MaccoBOW KynbTypbl». IloHATHE KynbTypHOU Tpanuuuu. KyiabTypHBIM KpU3HC U €r0
poJib B pa3BuTUU KyabTypbl. KynbrypHas pesomtonus. [loHsTre KynbTypHONH HOpMBL. Buael n
cdepbl KyIbTypHOH JEATENbHOCTH: TPYIOBas, IPOU3BOJICTBEHHAs, HayyHasl, Xy/l10)KECTBCHHAs,
noguTudeckas. J[MHaMUKa COLUMAIbHOTO M KYJIBTYPHOTO Pa3BUTHSA: HMPUHLHUI CHUHXPOHHOCTH.
[Tonstne «wneanbHOro Tuma» KynbTypel M. Bebepa. Uneu sBomonmonusma (I'. Crencep) u
«KYJIBTYPHOTO KOHcepBaTtu3may. KynpTypa u connanbHbli mporpecc. KynbTypa u HuBHIN3aIM:
cxoactBo u paznuune (P. Tennuc, O. nenrnep, I'. Mapkyse). Teopus JOKaJIbHBIX
nuBuin3anuil (A. ToitaOwu, I1. Copoxun). Ponb kyapTypsl B connanu3anuu auaHocT. KyiabTypa
¥ (OPMBI COLIMATIBHOTO OTUYXAeHU. [[oHATHE KYIbTYpHOTO CTHJIS.

Tema 7. Yenosek kak npeamet dpuocopun. Gunocodust o mpupojie yenoBeKa: JujieMMa
YHUBEPCAIBbHOCTH U YHUKAJIBHOCTH. YEIOBEK «BHYTPEHHUW» U «BHEWIHUN». Jlyanusm Aymu U
Tena. CyImHOCTh M CyllecTBOBaHUE. «TpaHCIEHIEHTANBbHOE» H «IIPAKTUYECKOE» B YCIIOBEKE.
«BceobmaocTb» yenoBeka. Kiaccuueckoe meradu3nueckoe NMPEACTaBICHUE O YEJIOBEYECKOM



CYIIHOCTH: aHTHYHBIE M cpenHeBeKoBble. Hekmaccuueckoe MeTau3MUecKoe IMOHUMaHHUE
yenoBeka: Meradusuka Boau W Biaactu (Hwuime), «Oomesnp k cmeptu» (C. Kupkerop),
TpaHCLCH/ICHTAIbHAs aHANUTHKa dYenoBeyeckoro Obitusa (M. Xaiigerrep). CMbICh KH3HH.
HcTOPUYHOCTD 4YE€IOBEYECKOro cyllecTBOBaHUs. YenoBedyeckas eMMHUYHOCTh. «CiaydailHOCTB
yenoBeka. MunuBuayansHocTh. (CBoOonma. OtBercTBeHHOCTh. Koneunocts. TenecHOCTS.
PanmonansHoe ¥ A MOLIMOHAIBHOE B UeoBeKe. YenoBeK «IIPaKTUYECKUI» U MUP IMOBCEAHEBHOTO.
«I» n «lpyroit». Kommynukauusa. Bnacts. Hacumme. «HoBeiii rymanusm». IIpoGiema
JUYHOCTHOM wunaeHTuukanuu. dunocodckas aHTPOMOJIOTUS B €€ CBSI3U C OHTOJOTHEH,
rHoceosiorueit, pumocodueld KyabTypbl M UCTOPUU: YEIIOBEK KaK CYOBEKT OBITUHCTBYIOIIWM,
MO3HAIOIINKN, JCHCTBYIONIUN, MCTOPUYECKUA U KyJabTypcozparomuii. dumocodus 006
AHTPOIOJIOTUYECKUX OCHOBaHUSX 4eJI0BEUYECKON KHU3HEJEATEIILHOCTH, o01eHus,
HPAaBCTBEHHOCTH, COI[UAIbHOCTH.

B51.0.40 OcHOBBI O0MOTEXHOJIOT UM

JucuunnuHa o0s3aTenbHast sl U3y4eHUsI.

Cemectp 7, 3a4eT.

SI3bIK peanu3anuu — pyCCKUM.

OO01mmas TpyI0eMKOCTh TUCIUTUTHHBI COCTABISIET 2 3.€., 72 9acOoB, U3 KOTOPBIX

— JeKumu: 24 u.;

— CEMHHAPCKUE 3aHATUs: 12 1.

TemaTn4yeckui niian:

Tema 1. BBenenue B OMOTEXHOJIOTHIO

buorexHonorus — MEeXIUCHUILUIMHAPHAA 00JIaCTh Hay4YHO — TEXHHUYECKOTO Mporpecca.
Hctopuss pa3Butuss OuOTexHONornyeckoil Hayku. CBsi3b  OHMOJOTMYECKMX HAyK C
OouorexHosorueil. Ponb reHHOW WHXKEHEpUU B BO3HUKHOBEHUU TOHATUS «OMOTEXHOJOTHS.
Otpacau OnotexHosoruu. O61aCTH MPUMEHEHHS TPOTYKTOB OMOTEXHOJIOTUH.

Cemunapckue 3ansatus: Otpaciau OuorexHonoruu. OOnacTé NpUMEHEHHs MPOIYKTOB
OMOTEXHOJIOTHH.

Tema 2-3. buoTexHOJIOTHYECKHME KOMIIaHUU. MOJIEKYJIIpHOE KIOHMPOBAaHHE — OCHOBA
TE€HETUYECKON MHKEHEPHUH

OCHOBHBIE KOMIIAHUM U  KJIACCU(HUKAIMS MPOU3BOAUMBIX OHMOTEXHOJIOTHYECKUX
npoAykToB. [lepcriekTuBHBIE HamnpaBiIeHUs OHOTEXHOJIOTMM B CHAa0XEHMM YEJIOBEYECTBA
IPO/IOBOJILCTBHEM. bHOXMMHMUYECKHE NPUHLIMIIBI pa3pabOTKM M MPUMEHEHHs MOJIEKYJISPHO-
Ouonormueckux MeronoB. Mcrtopuss pa3BUTHSL  METOJOB  MOJEKYJISIPHOM  OMOJIOTHH.
[TonunenTtuapl, O€NKM M HYKJIEWHOBBIE KHUCIOTHI Kak HMH(OPMAIMOHHBIE MOJEKYJIbl — HUX
ctpoeHne U (GyHKUIuU. ['oMoOrus mMocieqoBaTeNbHOCTEH W MOJEKYJsIpHas CHCTeMaTHKa.
Cemunapckue 3anstus: [lepcnextuBHble HarpaBieHust Onorexnonoruu. [lomunentuasl, 6enku u
HYKJIEMHOBBIE KMCIIOTHI KaKk HH()OPMAaIIMOHHBIE MOJIEKYJIbI

Tema 4. Ilonmumepasnas unenHas peakuus (IILP) Wcropus otkpeitua IIHP u
NPENNOChUIKU A1 €€ pa3BUTHSA B cOBpeMeHHOM Buje. CyTh peakuuu, MPUMEHEHHE B IIENIAX
KIIMHUYECKOW JUArHOCTHKH, B KPUMHUHAIMCTUKE, [UIsI CAHMTAPHO-3IUIEMHOJIOTHYECKOIO
KOHTPOJIS, B MOJIEKYJISIPHO-OMOJIOTHYECKUX UCCIIETOBaHMSIX, Ui KOHTPOJISI
OMOTEXHOJOTMYECKUX TMpoleccoB. DTamnbl peakuuu, komnoHeHTs! [1L[P-cmecu. Cemmunapckue
sanstus: [P, Oransl peakiuu, komnoHeHTsl [TIIP-cmecu.

Tema 5 — 6. [TonyyeHue 4yKepOAHBIX OEITKOB IyTEM MOJIEKYISPHOTO KIIOHUPOBAHUS.

DKCIPECCHS TYKEPOTHBIX OEITKOB B KJIIETKE-X035UHE

Bekropel Ha ocHoBe OakTepuodara M13. BpiOop KIE€TKH-XO35MHA JAJs1 KIOHHPOBAHUS
rereposiornyHoro Oenka. TpeOoBaHus K KIETKe-X035fMHY, HauOoliee pacupoCTpaHEHHBIE
MHUKpoopranusaMel. OtpunarenbhHeie  cBoiictBa E. coli ¢ TOYkM 3peHHs TOJIy4YeHUs
retepojornyHbix 0enkoB. Bacillus subtilis kak kieTka-xo3siH 17151 KIIOHUPOBAHMS. DKCIIPECCUS



TeTepOJIOTUYHBIX OenkoB B KineTke-xo3suHe. [Tomyuenne k/IHK ¢ komuu MPHK. Ipornece
NpaBUWIbHON TpaHciAuuu U TpaHckpuniuu. OOecrneyeHue MOCTTPAHCISLMOHHBIX H3MEHEHUH
Oenka.

Cemunapckue 3anstusa: IlomydeHune dyKepoAHBIX OEIKOB IIyTEM MOJIEKYJSIPHOTO
KJIOHMPOBaHMsI. DKCIPECCUS Uy )KEPOIHBIX OCJIKOB B KJIETKE-X035IMHE. BEKTOPBI.

Tema 7. [TonydyeHre TeHHO-MHKEHEPHOTO0 UHCYJIMHA

Wucynmun. OGecriedeHne MOCTTPAHCIALMOHHOTO U3MeHeHus Oenka. MHTepdepoHsI.
CrpoeHne reHHO-UHXXEeHepHOro nHcynuHa. CuHTe3 B B-KIIeTKax.

CemuHnapckue 3ansatus: MHcynuH.

Tema 8. 'eHHO — MHKEHEPHBIC BAKIIUHBI

[lonyyeHne  BakIMH  4Yepe3  KIOHMPOBAaHUE  OTIEIbHBIX  OEIKOB-aHTUIEHOB.
[TpeumyniecTBO peKOMOMHAHTHBIX BaKMH. OCHOBHbIE TUIIBI BUPYCHBIX YacTull. [lytu co3nanus
BaKIIVH.

[IpoTHBOBUpYCHBIE BaKIMHBI (MEXaHM3M JEUCTBUS M CTpaTerus co3panusi). JKuBble
BaKIIMHbI HA OCHOBE NHAKTUBUPOBAHHBIX BUPYCOB, HA OCHOBE BUPYCHBIX AHTUTEHOB.

Cemunapckue 3aHATUS: ['€eHHO — MHXXEHEpHbIE BaKUMHBL. [IpOTHBOBHpYCHBIE M KHUBBIE
BaKIIMHBI.

b1.0.41 IlpaBoBenenue

Juctunnuna oOs3aTebHas I U3yUCHUS.

Cemectp 7, 3a4eT.

S3BIK peanu3anuy — pyCCKUi.

OO61as TpyA0€MKOCTh IUCHUIUIHHBI COCTABISIET 2 3.€., /2 4acoB, U3 KOTOPBIX

— aexuuu: 24 u.;

— CeMHUHAapCKue 3aHsATus: 12 4.

TemaTruueckui nmJian:

Tema 1. OcHOBHBIE TIOJIOKEHUSI TEOPUH TTPABa

1. TlonsiTne u mpusHaku mpaBa. COOTHOIIEHHE MpaBa C MOPAIbIO, CIPABEIINBOCTHIO,
MTOJIUTUKOM, SKOHOMUKOU U PEJIUTUEN;

2. Teopuu NpoUCX0XKI€HUS NIPaBa;

3. [loHsATHE U IPU3HAKU COLMAIbHBIX HOPM. [ToHSTHE M BUBI IPABOBBIX HOPM.

4. VIcTouHuKH mpaBa.

5. [IpaBOOTHOIIIEHUS: TIOHATHE, CTPYKTYpA U KIacCU(PUKALIUA.

6. [IpaBoco3HaHue U MpaBoOBas KyJabTypa.

7. IlpaBoHapyiieHue: noHaTHe U BUabl. FOpuandeckas OTBETCTBEHHOCTb.

Tewma 2. OCHOBHBIE TIOJIOKEHUSI TEOPUU TOCYAAPCTBA

1. IlonaTHEe U IPU3HAKU TOCYAAPCTBA.

2. Teopun MPOUCXOKICHUS TOCYAAPCTBA.

3. Tunonorus rocyaapcTaa.

4. ®opma rocynapcrBa. ®opma mnpasieHns. Popma TrocyJapCTBEHHOIO YCTPOWCTBA.
[TonuTruecKui pexum.

5. Mexanu3m rocyaapcTaa.

6. [IpaBoBoe rocynapctBo. ConuansHoe rocyaapcTo. ['paxmaanckoe o0IecTBo.

b1.0.42 MoJueky.asipHas 0M0s10rust

JucuumnnuHa o0s3aTenbHast sl U3y4eHUsI.

CemecTp 8, 3auer.

SI3BIK peanuzanuu — pyCcCKuu.

OO0mmas TpyI0eMKOCTh TUCIUTUTHHBI COCTABIISIET 2 3.€., 72 9acoB, U3 KOTOPBIX
— nexnud: 20 u.;

— CEMUHAPCKUE 3aHATHUS: 4 d.

TemaTn4yecKHui IJIaH:



Tema 1 LienTpanpHas 1orMa MOJIEKYJISIpHOUM Ononoruu ['eHeTHueckuii Ko

[Ipeamer u OOBEKT MOJIEKYJISIPHOW OnoIoruu. MeToabsl MOJICKYJISIPHON OWOIOTHH.
Hctopus MonekynsipHoit Ouonoruu. lLleHTpanmpHas jgormMa MOJEKYJISPHOW — OMOJOTHH.
I'enetnueckuii xox. IlepBbie mpencraBiaeHus o reHeTHYeckoM kojae byOnosbiil kox I' ['amora
HenepekpbiBaeMOCTb, TPUIUIETHOCTh U KOMIIAKTHOCTh I€HETMUYECKOTO Koja. OJHO3HAYHOCTb,
BBIPOXKIEHHOCTb, CTapT M CTOI KOAOHBIL. [loMeXOoyCTOMYMBOCTP M YHUBEPCAIBHOCTH
FEHETUYECKOTO  KoJa  MaHuIyasiiuM C  TEHETHUYECKUM  KOJOM:  “‘ype3aHHbli® U
MOJIyCUHTETUYECKHI N'€HETUYECKHUE KOJIBI.

Tewma 2 Benku

Uctopusi otkpeiTus u uzydenus: OenkoB. [lepBuunas crpykrypa Oenka. Bropuunas
cTpykTypa OenkoB. Tpernunas crpyktypa Oenka. YerBepTuuHas cTpykTypa Oenka. DyHKuus
oenka. JIHK-cBsi3pIBaromue Oenku.

Tema 3 HykiienHOBBIE KUCIIOTBI

OTKpbITHE W HYKJIEHMHOBBIX KHUCIOT. llepBUYHAast CTpyKTypa HYKJIEHMHOBBIX KHCIIOT.
OU3UKO-XUMUYECKHE OCOOCHHOCTH pPUOO- M JI€30KCUPUOOHYKIECHHOBBIX KHCIOT. Bropnunas
ctpyktypa PHK. Tperuunas ctpykrypa PHK PasnoobOpazue PHK wu wux Qynkuun.
Hekomupyromue PHK sykapuor. Hekonupyromue PHK y npokapuor. ['unoresa “mupa PHK”.
[Tarp mokazarenbcTB MHGopMarmonHon poau JJHK. YeTbipe nmpeanochlikKku OTKPBITHS JBOWHON
crimpanu JIHK. [IpuHuunsl opranuzanuu nsornon cnupainu JHK no Yorcony-Kpuky. ®usnko-
xumuueckue cporictBa JIHK. ®opmer JIHK: A-, B-, Z-, H-, HJ-, G-, I-

Konbsuesas JJHK Lupkyinom CynepckpyurBaHue (YUCIO0 3alCTUICHUM, TBUCT U PAN3UHT,
TornonzoMepassl). HeoObruHbie CTpYyKTYpHI, KoTophie 00pasytoT JHK. Tpu ¢pynkumuu JJHK.

Tema 4 Tpauckpunuus [Iponeccunr PHK Perymsiius sxcnipeccuu reHoB

®epmentatuBHas akTuBHOCTH PHK-nmomumepas. Ilpunmuner tpanckpuniuu JIHK.
Crpykrypa PHK-nomumepassr npokapuor. Tpanckpunums JIHK npoxapuor u ee sTamsbl.
Wuuimanuss TPaHCKPUIIKUK Yy TpokapuoT. TepmuHanus TpaHckpurnuud Rho-3aBucumas
tepmuHanus HemrtatHoe mnpepbiBanue snoHranuu. lllecth ocobeHHOCTEM oOpraHuzanuu
tpanckpunuuu JIHK y sykapuor (mo cpaBHeHuio ¢ mpokapuoramu). Paznoo6paszue PHK-
nonuMmepas sykapuor. Crpykrypa PHK-nomumepas sykapuor. MHunmanus TpaHCKPUIIUH Y
sykapuot [Ipomorop y sykapuotr. DuxaHcepsl u caitnercepsl. [Iponeccunr PHK y sykapuor.
[Tpoueccunr MPHK. KosnupoBanue. Cruaiicunr. Penkue MexaHu3Mmbl — CIUIalicHHTra:
aBTOCIUTACHHT M (pepMEHTATUBHBIHN CIUTAHCUHT. AJTbTEpHATUBHBINA U TPaHC-CIUIAHCHHT.

Obpe3anne 3°-HTP u nonumanenunupoBanue. PenaxtupoBanue MPHK. Ilponeccunr
TPHK. [Iponeccunr pPHK. Perynsuus tpanckpunium y npokapuoT. TpunrogpaHOoBbIi ONEpoH -
pUMep HEraTUBHOM penpeccuu. ATTeHyalusl.

Tema 5 OOpaTHast TpaHCKPHUITIIUSL

ObpatHas Tpanckpunuus y BHUY-1. depment oOpaTHON TpaHCKpUNIUU. AKTHUBHOCTH
00paTHOW TPAaHCKPUIITA3BI.

Tema 6 Tpancnsauus

KoMmnoHeHTbl cucTeMbl TpaHCHALMM Y MpokapuoT. CTpykTypHble ocobeHHocTH TPHK
HeoOXoauMBbIe B Tporiecce TpaHcisanu. AmuHo-ammi-TPHK-cuaTeTassr (apca3sl wim Komasbl).
MonekynsipHasi CTPyKTypa puUOOCOM TMPOKAPHOT W IyKapHOT. LleHTpsl (yHKIIMOHANBHOM
aKTUBHOCTH prOocoM. DakTopbl TpaHCcAuuu. MHUIMAMS TpaHCISIUN y TpoKapruoT. OyHKIUU
MaJloil M OOJBIION CyObeTUHHII PUOOCOMBI B XOJ€ WHHUIMALMU TpaHCIAUuMu. Peakius
TPAHCHENTUAIMH B 3JIOHTALlMHA TPAHCIISAIUU. Peakius TpaHCIOKaluK B 3JIOHT AU TPAHCISALNAH.
Tepmunanus Tpancasuu. [Iporeccurr 6e1KoB.

Tema 7 Perumkanus JJHK

[lects npunnunos pemukanuu IHK. JIHK-3aBucumbie JJHK nmonumepassl npokapuot
Jlomenbl © ¢epMeHTaTMBHAs AaKTUBHOCTb. MHuUIMamms pemiukauud y TpOKapHoT.
PerunkaTtuBHBIE BUIKHM U TOTOJIOTHYECKast CIOKHOCTh peruMkanuu. Permkaza. CyObeauHULBI
u ux ¢yakuun. @Pparmentsl Okazaku Permukamms Ha “orcraromeit mnenw” JIHK Cewmsb
ocobennocreit perukammuu JJHK y sykapuot. [Ipobnema permmkanun JJHK Ha Temomepax y



sykapuoT Jlumut Xolpauka Tenomepnslii mnoBTOp. YmHeHue Tenomep. Tenomepasa.
Pemukanus u metuinposanue JJHK.

Tema 8 Penaparust 1 peKoMOUHAIUS

Tunsl penapanuu y npokapuoT Tunsl penapauuu y 3ykapuor DepMeHTH penapanuu
PexomOunamnus

B51.0.43 DBoronuoHHass 0M0JIOTUS

JucuuruinHa o0si3aTenbHas A1 H3yYeHHUS.

Cewmectp 8, 3auer.

S3BIK peanuzanuu — pyCCKuu.

OO61as TpyA0eMKOCTh IUCHUIUIHHBI COCTABIISIeT 2 3.€., /2 4acoB, U3 KOTOPBIX

— nexnmd: 20 u.;

— CeMHMHApCKUe 3aHATUA: 4 4.

TemaTruueckuii nmJian:

Tema 1. [Ipeamer: MeTO1010TUSL; UCTOPHS SBOJIIOLIMOHHBIX YUEHUH.

Tema 2. Mctopust 3BONTIOIIMOHHBIX YYEHUI.

Tema 3. OcHOBHBIE CBOICTBa, OpraHM3allys >KU3HEHHBIX (DOPM. MPOUCXOKACHHUE U
pa3BUTHE XKU3HU Ha 3EMIIE.

Tema 4. [IpoucxoxaeHre U NPOrpecCUBHAs IBOJIIOIUS TEHETUYECKUX CUCTEM.

Tema 5. MuxposBoronus. MyTanoHHBIH Tponecc. PekoMOuHamm, Murpanuu, apeid
TEHOB.

Tema 6. EcTecTBeHHBII 0TOOP; T€HETUYECKHIA TOTUMOP(H3M.

Tema 7. Bua u Bumoo6pazoBaHue.

Tema 8. MakposBorOIUs.

Tema 9. DBoIOIUS HKOJTOTUYECKUX CUCTEM.

Tema 10. ®usiorenes v OHTOT€HE3.

b1.0.44 UmmyHo10THS

JucuuniuuHa o0s3aTenbHast sl U3y4eHUsl.

Cemectp 8, 3auer.

S3BIK peanu3anum — pyCCKUi.

OO11ast TpPyA0EMKOCTh IUCIUILTUHBI COCTABIISET 2 3.€., 72 4acoB, U3 KOTOPBIX

— nexknuu: 20 4.;

— CEMMHAPCKUE 3aHATUSA: 8 4.

TemaTnuyeckuii niax:

Tema 1. Ilonste ummynuter. Kparkas uctopus mnpeiacraBieHUd 00 HMMYHHTETE.
ITonsiTe MMMyHUTET. [IpMHIIMIIBI TMMYHOJIOTMYECKOTO PACTIO3HABAHMUS.

Tema 2. Jlumdpounnas cucrema. CTpoeHune TUM(OUIHON CHCTEMBI: LEHTpPAIbHBIE U
nepudepudeckrie TMMEGOUTHBIC OPTaHBbI.

Tema 3. [IpoGnemsbl pacrio3HaBaHUs YY)KOT'O BO BPOXKJICHHOM MMMyHHTeTe. KiieTounble
MEXaHU3Mbl BPOKJIEHHOTO MMMYHHTETA. PelenTopsl BPOKAEHHOTO UMMYHHTETA. [ 'yMOpanbHbIe
(bakTOpBl BPOXKICHHOTO UIMMYHUTETA.

Tema 4. IlpuHIMOB pacnio3HaBaHMS YYyKOrO0 B aJalTUBHOM HMMyHHTETe. T- M B-
mumorutsl. [lepectpoiika T - u B- knetounsix perentopos. Juddepennuposka u cenekuus T-
u B- mumdornuro. Aututena. MHC [ u MHC I1.

Tema 5. Tpanccocynucras MUrpanus KI€TOK MMMYHHOU CUCTEMbI. Pa3BUTHE HIMMYHHOTO
OTBETA.

Tema 6. AyroTosepaHTHOCTb. VIMMYHOJIOTMYECKM IPUBUIETUPOBAHHBIE OpTraHbI.
AyTOMMMYHHBIE 3200JI€BaHUSI.

Tema 7. PakoBas mmmyHonorus. IlepBuunbie u BTOpu4Hble MMMYyHOAeduuuTe. BHUY.
['mnepuyBCTBUTENBHOCT. BakuuHanus.



B51.0.45.01 DxoHoMuKa

JucuuiuinHa o6s3aTesnbHas A1 U3yYeHHUs.

Cewmectp 5, 3auer.

SI3BIK peanuzaiuu — pyCCKUi.

OOm1ast TPyA0EMKOCTh AUCIUILTUHBI COCTABISET 2 3.€., 72 4acoB, U3 KOTOPBIX

— JIexuu: 28 4.;

— CEMUHApCKue 3ausaTust: 16 u.

TemaTu4yeckuii niau:

Tema 1. [Ipeamer s3xoHOMUKH

IIpenmer sxoHOMHMYECKOM Teopur. OCHOBHBIE JKOHOMMYECKHE 3aKOHbI. BaxHOCTb
U3y4eHUsI DKOHOMHUKH. MeToabpl SKOHOMHUYECKONW TeopuH. Pecypcsl M HMX OrpaHU4YEHHOCTb.
besrpannunble MOTpeOHOCTH. DKOHOMHYECKAs  JEATENbHOCTh  JIIOJAEH:  IPOU3BOJCTBO,
pacripenenenue, ooMeH, norpediaeHne. IkoHOMuKa U 3dpdexTuBHOCTE. CBOOOAHAS PHIHOYHAS
9KOHOMHKA: OCHOBHbIE 4epThbl. YacTHass COOCTBEHHOCTh: KaK OCHOBA PHIHOYHON SKOHOMMKH.
CBo0oJ1a npenpuHUMAaTENbCTBA U BbIOOpa. KoHKypeH1us, cucTeMa PbIHKOB U IIEH.

Tema 2. AnpTepHaTUBHAs CTOMMOCTB, KPUBasi IPOU3BOICTBEHHBIX BO3MOKHOCTEN

Boibop u 1nena BbeIOOpa. OxkoHomHuueckass Mojenb. KpuBas mNpou3BOACTBEHHBIX
BO3MO)KHOCTE. 3aKOH BO3pacTaHWs aJIbTEPHATUBHOW CTOMMOCTH. [IpoM3BOAMTENBHOCTH
¢dakropoB. DakTOpsl pOcTa MPOU3BOAUTEIBHOCTH Tpyaa. Crenuanusanus 1 pasJesieHue Tpya.

Tewma 3. 3akoH cnpoca

[Tonsitue cmpoca. Benuumna cnpoca. Kpuas cmpoca. 3akoH crpoca. DakTopsl,
BO3/JCHCTBYIOLIME HA CIIPOC. DIACTUYHOCTD CIPOCa.

Tema 4. 3akoH npeyioKeHus

Ilonsatue mnpemnoxenus. Kpusas mnpennokeHus. 3akoH npeuiokeHHs. DakTopsl,
BIMSIOUIME HA TPEAJIOKEHHUE B KPATKOCPOUYHOM M JOJITOCPOYHOM IMEpUojax. DINaCTUYHOCTh
IIPEJIOKEHUS.

Tema 5. PeiHOYHOE paBHOBECHE

IlonsiTiE O paBHOBECHOM KOJIMYECTBE TOBAapOB M PAaBHOBECHOW LieHE. MexaHusMm
(dbopMUpOBaHUS PHIHOYHOTO paBHOBecHs. PaBHOBecre B Mojenu '"crpoc — IMpeaokeHue'.
PaBHoBecue B Mozmenu ‘"cmpoc — mpemnoxkenue". IlociencTBus M3MEHEHHs — cIIpoca.
[TocneacTBust U3MEHEHMSI TPEATIOKEHUS

Tema 6. ®upma B 5KOHOMHUKE

OcHoBHble TOHATHS GupMbl. W3nepxku u npuObuib. IlocTosiHHBIE W TepeMEHHbIE
u3ziepkku. DPPexT Macimtada Mpou3BOICTBA.

Tewma 7. [loTpeburens B 5)KOHOMUKE

Teopuss morpeOutenbckoro moBeaeHus. J[Ba oOBsICHEHUs 3akoHa crpoca. [IpaBuio
MakcuMu3auuu nosiesHoctu. [IpenenpHas mone3HOCTs W KpuBas crnpoca. llorpeOurenbckuit
BBIOOp M OroKeTHOE caepxuBanue. Kpubie 6e3paznuuus. DKOHOMHYECKas IEHHOCTh BPEMEHH.

Tema 8. KonkypeHnus. Poiap KOHKypeHIIMN B pa3BUTHH S3KOHOMHKH

CoBepuieHHass KoHKypeHIMs. HecoBepumieHHas KoHKypeHuus. IlpusHaku pbIHKa
COBEpIICHHOW  KOHKypeHuuu. IIpuzHaku  peiHKka  MoHomonuu.  IIpusHakum  peiHKa
MOHOIIOJINCTUYECKON KOHKypeHUuu. [loHsaTne onurononuu.

Tema 9. PeiHOK TpyZa u Kanurana

OcobeHHOCTH pbIHKA TpyJa. PeIHKKM 3emian u kanurtana. [IpomeHT — Kak J10Xox Ha
peaNbHBIM KanuTal.

Tema 10. Jlenbru. 3akoH I€HEKHOTO OOpAIICHHUS.

JleHpru: ux npoucxoxaceHue U cymHocTb. OyHknuum nener. Tunel aeHer. [[eHexHbie
arperatbl. KonmuecTBo JeHer B oOOpalleHWU. YpaBHEHHE KOJMYECTBEHHON TEOpUHU JEHET.
bankoBckas cucrema.

Tema 11. Uadmsmms



[Monstne undnsuuu. [lokazarenu ypoBHs HHQIAIUA. BUAbl U TpUYUHBI WHQOISAIIH.
Undnsuus copoca u  uHpusauus wuzaepkek. llocnenctBus - U3AEpXKKU  HHQIIALUU.
WNudnaumonHas cnupans.

Tema 12. DKOHOMUYECKUH POCT U IKOHOMUUYECKUE LIUKITBI

Onpenenenue,  U3MEpEHUE,  3HAUEHUE  SKOHOMMYECKOro  pocra.  DakTopbl
3KOHOMHYECKOI0 pocTa. Moaenu 3KOHOMHYECKOro pocTa. 1'0Cy1apcTBO M SKOHOMUYECKUN POCT.
WNudpacTpykTypa ¥ SKOHOMHYECKHI POCT. DKOHOMHUYecKui nukia. Pas3pl mukia. [Tpuunna
SKOHOMHUYECKHUX HUKIIOB. [TpOIOIKUTENEHOCT SKOHOMUYECKUX LIMKIIOB.

Tema 13. Cucrema HalIMOHANIBHBIX CUYETOB

Onpenenenne BBII. Pacuer BBII mo poxomam, pacxojam H IO TPOU3BOJICTBY.
Homunanehsiil u peanphblii BBII. Cuctema HallnoHaIBHBIX CUETOB.

Tema 14. Posb rocynapctBa B 5KOHOMHUKE

I'ocynapcTBO M pblHOYHAS 3KOHOMUKA. 1'0Cy1apCTBEHHBIN OIOJKET U IOCYIapCTBEHHBIN
nouir. Hanorosas cuctema. I'ocy1apcTBEHHOE PEryIMpOBaHUE SKOHOMUKH.

b1.0.45.02 IIpennpuHIMAaTeIbCTBO

JucuuruinHa o6si3aTenbHas A1 U3yYeHHUs.

Cemectp 7, 5K3aMeH.

SI3BIK peanu3any — pycCKui.

OO6m1ast Tpy10€MKOCTh TUCIHUIUIMHBI COCTABIISIET 3 3.€., 108 yacoB, U3 KOTOPBIX

— Jnexnuu: 12 4.;

— IpaKkTUYeCKue 3aHATus: 32 4.

TemaTn4yeckui niian:

Tema 1. CymHocTb U cofepkaHue NpeIpUHUMATENbCKON e TEIbHOCTH

[IpennpuHuUMaTenbcTBO Kak BUJA  JESATEIbHOCTH. 3aKOHOJATENbCTBO Poccuiickoit
®enepaliii 0 NPEIIPUHUMATENBCKON AesTenbHOCTU. [IpennpuHUMaTensCcTBO Kak SIBICHUE U
npouecc. Dynkuumm npennpuHuMarenscTBa. lIpuHnMNBI npeanpuHuMmarenscTBa.  Cxema
npoluecca npeanpuHuMarenscTBa. CylmHOCTh MpeAnpuHUMaTenscTBa. [IpennpuHumarenbckas
cpena. Tema 2. CyOBeKTbI NpeANPUHUMATENBCKON AEATEIbHOCTH

NmymectBo ¢upmbl U 1paBo coOcTBeHHOCTH. OcoOEeHHOCTH MpaBa COOCTBEHHOCTHU
fopuaudeckux Jui. Crenuduueckue crnocoObl MPpUOOPETEeHHs U IpeKpaleHus: cOOCTBEHHOCTH,
IpUCYIIKE TOCYapCTBY U MYHULIUIIAJIbHOMY 00pa3zoBaHutio. [IpaBo cOOCTBEHHOCTH U €€ poJib B
peryaupoBaHUU OOpalIeHUs ¢ UMYyIIecTBOM. DOpMbI MpeANPUHUMATELCKON IesTeTbHOCTH.
®opmel npennpuHuMarenscTBa B Poccun. Ilpusnaku knaccudukanuy npeanpuHUMAaTeIbCKON
nesaTenbHOCTH.  Poccuiickoe — 3aKOHOAATeNbCTBO O  (opMax — IpeAnpUHUMATENBCKOM
nesTeNlbHOCTH.  OpraHu3alvoOHHO-TIPaBOBbIE  (OpPMBI  MpearnpuHUMarenscTBa.  [lopsaok
perucTpanMu npeAnpuHUMaTeneil 0e3 o00pa3oBaHMs IOPHJIMYECKOro Jula. Perucrpanms
IOPUAMYECKUX JIULL.

Tema 3. IlnaHupoBaHWe NpEANPUHUMATENBCKON JnesTeabHOCTH OCHOBBI Ou3HEC-
wianupoBanus. [lonstue OusHec-mana. Lenu u 3anaun OusHec-maHa. BHemHue 1 BHyTpeHHUE
(byHKIMM OM3HEC-TINIaHA U €T0 POJIb B OCYIIECTBICHUH MpeANpHHUMaTeNbCKoi naen. CTpyKTypa
OousHec-maHa. TpeGoBaHus Kk pa3paboTke OusHec-tutaHa. [lpumepHass cxema pa3paboTku
ousHec-tuiiaHa.  KpaTkoe conepxaHue pas3znenoB  OusHec-tuiaHa. (OCHOBHBIE — TOHSTHA
oromxeTupoBanusi. OCHOBHBIE BUJIBI KJIAaCCU(DHUKAIIUN OIOKETOB.

Tewma 4. Hanorosas cucrema PO

Oco0eHHOCTH ~ HAJOrooOJOKEHUs  MPEeNNPUHUMATEIbCKOM  NeATelnbHOCTH.  Poib
HAJIOTOOOJIOKEHUsI B TMpeANpUHUMATENbCTBE. [IpUHIUMIBI JIeHCTBUS HaJOTOBOM CHUCTEMBI.
CoBpemenHast HajoroBasi cucreMa Poccun. Ponb HamorooGnoxeHus: B pa3BUTHM PHIHOYHOMN
HKOHOMHKH U TpeAnpuHUMaTenbcTBa. Hanoroo6noxenue Gpusnyeckux u IOPUANYECKHUX JIUIL.

HanoroBsle  opranbl.  IlpaBa 1 00f3aHHOCTM  HAJIOTOBBIX  OpPraHOB U
HaJIOrOILIATEIbIIUKOB.

Tema 5. CoumansHoe cTpaxoBaHue B Poccun



OO0s13aTeNbHOE TIEHCUOHHOE CTPaxOBaHHE, 00SM3aTENIbHOE COIHMAILHOE CTPAaXOBaHUE IO
BPEMEHHON HETPYIOCIOCOOHOCTH W B CBSI3M C MAaTEPUHCTBOM, 00s3aTEIbHOE MEIUITUMHCKOE
CTpaxOBaHME, CTPAXOBAHKUE OT HECYACTHBIX CITy4acB HA MMPOU3BOJICTBE U Mpodh3adoIeBaHUI

Tema 6. JIukBuganusi opraHu3aluii

[Topsiok TUKBHUIAIIMHM aKIMOHEPHBIX 00mecTB. llopsnok nHMKBUAamuu OOIIECTBA C
OTPAaHWYEHHOW  OTBETCTBEHHOCTHIO. J[0OpoBONbHAsT W  NPUHYAMWTENIbHAs  JUKBUIAIUS
IOPUMYECKUX JIUI. BaHKPOTCTBO FOPUINICCKUX U (PU3HUECKUX JIUII.

9. Texyuiuit KOHTPOJIb MO AUCHUILIMHE

Texkymuii KOHTPOJb MO AUCIUIUIMHE MPOBOJUTCS IMYTEM KOHTPOJS IOCEHIaeMOCTH,
TECTOB I10 JICKIIMOHHOMY MaTepHally, BBHITIOJHEHUS WHAWBUAYATbHBIX 3aJaHUN W 3aJlaHUH T10
MPaKTUYECKUM 3aHSATHUSIM, MPOXOXKIEHUS HHTEPAKTUBHBIX JEKIHMA MO TEeMaM HU3Y4YCHHs, U
bukcupyercs B popmMe KOHTPOJIBbHON TOUYKH HE MEHEE OJTHOTO pa3a B CEMECTP.

b1.B.01 DiekTHBHbIE JUCHUILIHHBI 110 (PU3MYECKOl KYJIbTYpe U CIIOPTY

JucuuruinHa o6si3aTenbHas A U3yYeHHUs.

Cemectpsl 1-6, 3auer.

S3BIK peanu3anuy — pyCCKHM.

OO6m1ast TpyI0€MKOCTh TUCIHUIUIMHBI COCTABIISIET 328 4acoB, U3 KOTOPHIX

— MpaKTUYECKUE 3aHATUA: 328 4.

TemaTnuyeckuil nian:

B nauane yueGHOro roga oOydaromiuecss BbIOMPAIOT OJWMH W3 BapUaTUBHBIX MOAYJeEi
UCXOJSl W3 CBOMX HMHAMBHUIYaAJIbHBIX OCOOEHHOCTEW M MPEANOYTEHUH C YYETOM COCTOSIHHS
3I0pOBBSI.

Obwas ¢usuueckas noocomosxa (ODII)

Tema 1. Jlerkas aTnernka

1.1. ber Ha KOpOTKHe U CpeHUE TUCTaHIMH. Pa3BUTHE OBICTPOTHI, CKOPOCTHO-CUIOBBIX
Ka4yeCTB.

1.2. Kpocc (b6er mo mnepece4eHHON MECTHOCTH, OpPUEHTHPOBAaHHE HAa MECTHOCTH).
Pa3Butue 00111l BHIHOCINBOCTH.

1.3. TIpepKKE W TIPBDKKOBBIE YIMpaKHEHHSA. Pa3BUTHE CHIIBI, OBICTPOTHI, THOKOCTH,
CKOPOCTHO-CHJIOBBIX KaUECTB, CUJIOBOM BBIHOCJIIMBOCTH.

1.4. KoHTponpHOE TeCTUpOBAaHUE YPOBHS (PU3NUECKON MOATOTOBIEHHOCTH CTY/IEHTOB

Tema 2. JIbDKHAS TOATOTOBKA

2.1. OOy4yeHune TeXHUKE MONEPEMEHHBIX JIBDKHBIX X0/0B. PazButue OBICTPOTHI, CHIIBI,
BBIHOCIIUBOCTH, CKOPOCTHO-CHUJIOBBIX Ka4eCTB, KOOPAMHALMOHHBIX CIIOCOOHOCTEH.

2.2. OGyueHue TEXHHKE OJHOBPEMEHHBIX JIBDKHBIX XOJ0B. Pa3BuTHE OBICTPOTHI, CHUJIBI,
BBIHOCIIUBOCTH, CKOPOCTHO-CHUJIOBBIX KQ4€CTB, KOOPAMHALMOHHBIX CIIOCOOHOCTEH.

2.3. OOyueHHe TEXHHKE CIYCKOB W TOABEMOB. Pa3BUTHE JIOBKOCTH, CHIIBI, CKOPOCTHO-
CUJIOBBIX KauecCTB.

2.4. KOHTpOJIbHOE TECTUPOBAHME T10 JBIKHON MOJTOTOBKE.

Tema 3. OGmiast pusudeckasi MOArOTOBKA

3.1. O6mepa3BuBaronue ynpaxxkaenus. O01mepa3BUBaOIINE yIIpaXHEHUs 0€3 TPEIMETOB
u ¢ npeaMeramu. CTpoeBble YIIPa)KHEHUs, TIOBOPOTHI HA MECTE U B IBH)KEHUU, IEPECTPOEHUS Ha
MECTE U B JBMKEHHUH. Y IPAKHEHUS, HalIpaBJIeHHbIE Ha (JOPMUPOBAHKE MTPABUIBLHON OCAHKH.

3.2. Ilpuknaanele ynpakHeHHs. Xo1p0a, Oer, MPbDKKH; YINpPaKHEHHs B PaBHOBECHH;
NOJATATHUBAaHUE Ha TMEpeKaJuHe, crubaHue U pa3rudaHue pyK B YIOpe JIeKa; YHpaKHEHHs C
UCIIOJIb30BAaHUEM OTSTOLIECHHUH, IPIKKU B JUIMHY, IPBDKKU Yepe3 MpensTCTBUSA, YeTHOUYHBIH Oer.
[TonBU>KHBIE UTPHI U ACTAPETHI.

3.3. IlnaBanue. OOyueHre yMEHUIO Jep>KaTbcs Ha BOjE, NMpbDKKaM B Boxy. OOyueHue
KJIACCUYECKHUM CTUJISIM IUIaBaHUS.

3.4. Atiernyeckass TUMHACTHKA. YTIPaXHEHUS C OTATOLICHUSIMM M Ha TpeHakepax s
pa3BUTHUSA CUJIBI PYK, IUIEYEBOTO MOSICA, IIEH, TYJIOBHUILA U HOT.



3.5. Boneitbon. OOy4eHne cToKaMm W TEepeMENICHHsIM; X0/b0a, Oer, CKadyoK, MPBDKOK,
CTapThl, OCTAHOBKH, MOBOPOThl. OOyueHHE TEXHUKE I0Jay CBEpPXy M CHHU3Y, IpUeMa Msgya
CBEpXY M CHU3Y OBYMs pykamu. OCHOBBI TaKTUKU BoJieii0ona. Po3bIrphim Msua B TpU KacaHUs
yepes Urpoka 30HsI 3. IrpoBas mpaxkTHka.

3.6. backerOoin. TexHHKa UTPHI B 3alIUTE: 3alUTHAS CTOWKA, IEPEMEIIECHUS OOBIYHBIMH,
MPUCTABHBIMH IIaraMy B Pa3jIMYHbIX HANPaBICHUSX, IEpEeIBUKEHIE CIMHOMN Briepea. O0yueHue
TEXHMKE BJIaJICHUS MSUOM: JIOBJIS Msdya Ha MECTE U B ABM)KEHMH, BEJICHUE MsS4a IPABOil U JIEBOM
pYKOH B JBMKEHHH IIaroM U Oerom, OpockH Msiua B KOp3uHy, mrpadubie Opocku. Urposas
IIPAKTHKA.

3.7. KoHTpOJbHOE TECTHPOBAHUE YPOBHS CIOPTUBHO-TEXHUYECKON MOJITOTOBICHHOCTH.

Amnemuueckasn eumnacmuxa (pumuec u 600udOUIOUHS)

Tewma 1. Jlerkas aTneruka

1.1. ber Ha KOPOTKME U CpeAHUE NUCTaHLUHU. Pa3BuTue OBICTPOTHI, CKOPOCTHO-CHUIIOBBIX
Ka4yecCTB.

1.2. Kpocc (ber mo mnepeceuyeHHOH MECTHOCTH, OPHEHTHPOBAaHWE HA MECTHOCTH).
PaszBuTure 001IEel BEIHOCIUBOCTH.

1.3. TIppDKKM W TPBDKKOBBIC yIpakHeHHs. Pa3Butme cuibl, OBICTPOTHI, THOKOCTH,
CKOPOCTHO-CHJIOBBIX KaY€CTB, CUJIOBON BBHIHOCIMBOCTH.

1.4. KoHTpoJibHOE TECTUPOBAHKUE YPOBHS (PM3UUECKOM MOATOTOBIEHHOCTH CTYJIEHTOB

Tema 2. JIbpKHaA TIOATOTOBKA

2.1. OOy4yeHue TEXHUKE MONEPEMEHHBIX JIBDKHBIX XOJI0B. Pa3zButue OBICTPOTHI, CHJIBL,
BBIHOCJIMBOCTH, CKOPOCTHO-CHJIOBBIX Ka4€CTB, KOOPIUHAIIMOHHBIX CIOCOOHOCTEH.

2.2. OOyueHmne TeXHUKE OJHOBPEMEHHBIX JIBDKHBIX XOJ0B. PazButue OBICTPOTHI, CHIIBL,
BBIHOCJIMBOCTH, CKOPOCTHO-CHIIOBBIX Ka4eCTB, KOOPIUHAIIMOHHBIX CIOCOOHOCTEH.

2.3. OOyuyeHue TEXHHMKE CIYCKOB U MOABEMOB. Pa3BUTHE JIOBKOCTH, CHJIBI, CKOPOCTHO-
CUJIOBBIX KauecCTB.

2.4. KoHTpOJIbHOE TECTUPOBAHUE T10 JIBLDKHON MOJATOTOBKE.

Tema 3. ATneTuueckas rHMHacTHUKa

3.1. TexHUKa BBINOJIHEHUS YNPaKHEHUN AaTIETUYECKON TMMHACTUKH JUIS TPEHHUPOBKHU
OTJENIBHBIX MBIIIEUHBIX rpynn. OOyueHre oCHOBaM TEXHUKU ynpaxkHeHUH. JKuM mTanru iaexa
Ha TOPU30HTAJIBHOW CKaMbe, pa3BOJKa TaHTENIEH B CTOPOHBI JICKa, MMOJABEM IITAHTU Ha OULETC
CTOS, J)KUM JIea Y3KMM XBaTOM, (PaHIy3CKMH UM CTOs, UM IITaHTHM CTOsl C TpPYyIH,
IpHCEeJaHUe CO LITAHTOM Ha IJie4ax, CTAHOBas TAra, TAra MITAHTH B HAKJIOHE K MOfCY, LIpary,
Ipecc Ha HAKJIOHHOM CKaMbe, PecC Ha KOHCOJbHBIX OPYChsX.

3.2. Pa3BuTue OTAENbHBIX TPYNI MBIl Ha TpeHaxepax. Tsdra pykosTKH OJioka K
noa00PO/IKY CTOS, TAra PYKOSATKM OJIOKA 3a rOJOBY IIMPOKHUM XBAaTOM CHJS, TATAa PYKOSTKU
0JI0Ka K KUBOTY CHJISI, CTHOAHUE PYK CO IITAHTOM Ha ckaMbe CKOTTa, cru0aHue pyK Ha OJI0YHOM
YCTPOMCTBE, TPUIIETICOBBIN UM Ha OJIOKe CTOs, pa3rubaHue pyk Ha OJioke cuis, pasruOaHue
HOT Ha TpeHaXepe CHJii, CTh0aHNe HOT Ha TpPEHaXKepe CUs, )KUM HOraMH Ha TpeHa)Kkepe Chld,
CBEJICHME PYK IIEpEe]] TPYAbI0 Ha TPEHAXKEPE CHUJIA, TOJIEHb B TPEHAXEPE CUMSL, IPECC HA PUMCKOM
CTyJIe, TUIIEPIKCTEH3HsI, KPOCCOBEPHI, OTXKMMaHHE Ha OPYChsIX Ha OJIOYHOM YCTPOIHCTBE

3.3. YnpaxkHeHHs Ha yBeJTMUEHUE MBIIIEYHONH Macchl. [y MBIl pyk: crubaHue pyK co
HITAaHTOM ¢ «YUTUHTOM», TOATATUBAHHE OOPATHBIM XBaTOM C OTSTOLICHHEM Y I0sica, )KUM Jiexka
Y3KUM XBaTOM, (PaHIly3CKHH >KUM Y3KUM XBAaTOM Jieka. J[JIsi MBILII] CIIMHBL: CBEACHUE ILIeY
Ha3a/-BBEpX CO IITAHIOM B pyKax, TAra TaHTeled B HAKJIOHE IONEPEMEHHO, TAra CIUHOM CO
mrtaHroil. Iy MBI HOT: TpUCElaHUe CO INTAaHroW Ha miedyax (Tpyau), CTaHOBas TAra C
BBIIPAMIICHHBIMUA HOTaMH. JIJi A€TbTOBUAHBIX MBIIIIL: KUM IITAHTH, CTOS, IIHPOKUM XBaTOM C
TPy, TATA IITAaHTH K OJ00POAKY Y3KUM XBaTOM.

3.4. Koppekiusi oTIenpHBIX TPYNN M. burenc: crubanue pyk Ha ckambe CKOTTa,
crubaHue pyK C TaHTeNIsIMH, crHOaHue pyK co IITaHroil. Tpuuenc: (paHIly3cKUil >KUM CTOS,
Jexa oTo Ji0a, OTBEJICHHE PYKU C TaHTENbIO HazaJ B HakjoHE. [[Jis MBILII] CIIMHBI: BpalleHHE
IUIEYaMU C TAHTEJSIMH B PYKax, TAra Ha OJOKE K KUBOTY CHAA, THnepakcTeH3us. Ksaxpuuerc:



MOJIYIIPUCEIbl CO LITAHTOM, TMpHUCEeNaHHe cO INTAaHroM B pykax 3a crnuHOW. bunenc Oexpa:
MOJIOBUHYATOE crubanue Hor Ha Oioke. i JebTOBUAHBIX MBIIIIL: UM CHJIS IIMPOKUM XBaTOM
¢ Ipyau (u3-3a rojioBbl), )KMUM TaHTEJIEH CUMs, JIOKTU B CTOPOHBI. J{JI MBILII Ipyau: pa3BoAKa
raHTesnel Jiexa, *KUM IITAHTH JIeKa MO/l OTPUIATENIbHBIM YTJIOM.

3.5. VmopaxHeHHs Ha TpeHaKepax pa3W4YHbIX THIIOB. TAra pPyKOSTKH OJIoKa K
oI00POJIKY CTOS, TSra PYKOSATKH OJIOKA 3a FOJIOBY HIMPOKUM XBAaTOM CHJA, TSTa

PYKOSITKM OJOKa K KHBOTY CHJs, CrHOaHME pyK cO IITaHrod Ha ckambe CKOTTa,
crubaHue pyk Ha OJJOYHOM YCTPOWCTBE, TPUIEIICOBBIN JKUM Ha OJIOKE CTOs, pa3rubaHue pyK Ha
Onoke cuus, pasrubaHue HOT Ha TPEHaKepe CUJ, CTMOAHWE HOT Ha TPEHaXepe CHUIs, KUM
HOTaMHU Ha TpEHaxepe CHUls, CBEIEHUE PYK Ieped TpyIbl0 Ha TpEHaXepe CUJs, TOJICHb B
TpEHa)XKEepe CHUJi, IIPECC Ha PUMCKOM CTYJE, TMIEPIKCTEH3MsI, KPOCCOBEPHI, OT)KMMAaHHUE Ha
OpychsX Ha OJIOYHOM YCTPOMCTBE.

3.6. KoHTpOaIbHOE TECTUPOBAHUE YPOBHS CIOPTUBHO-TEXHUYECKON IIOITOTOBIEHHOCTH.

Aspobuxa

Tema 1. Jlerkas atnetuka

1.1. ber Ha KOPOTKHE U CpeAHHE TUCTaHIMU. Pa3BuTre OBICTPOTHI, CKOPOCTHO-CHIIOBBIX
Ka4yecCTB.

1.2. Kpocc (ber mo mepeceuyeHHOl MECTHOCTH, OPHUEHTHPOBAaHHE HAa MECTHOCTH).
PasButne o0meii BEIHOCIHBOCTH.

1.3. TIpeDKKH W TPBDKKOBBIE YHpakHeHUs. Pa3BuTHe cCuibl, OBICTPOTHI, T'MOKOCTH,
CKOPOCTHO-CUJIOBBIX KaY€CTB, CUJIOBOM BBIHOCJIIMBOCTH.

1.4. KoHTposbpHOE TECTUPOBAHKE YPOBHS (PU3HUECKON MOArOTOBIEHHOCTH CTYJICHTOB

Tema 2. JIpKHAs TOATOTOBKA

2.1. OOyyeHne TeXHUKE MOMEPEMEHHBIX JIBDKHBIX XO0J0B. PazButue OBICTPOTHI, CHIIBI,
BBIHOCJIMBOCTH, CKOPOCTHO-CHJIOBBIX Ka4€CTB, KOOPAUHAIIMOHHBIX CIOCOOHOCTEM.

2.2. OOyueHne TeXHUKE OJHOBPEMEHHBIX JIBDKHBIX X0/10B. PazBuTHe OBICTPOTHI, CHJIBI,
BBIHOCJIMBOCTH, CKOPOCTHO-CHJIOBBIX Ka4€CTB, KOOPAUHAIIMOHHBIX CIOCOOHOCTEM.

2.3. OOyueHne TeXHUKE CIyCKOB M MOJbEMOB. Pa3BHUTHE JIOBKOCTH, CUIIbI, CKOPOCTHO-
CUJIOBBIX KauecTB.

2.4. KoHTpOJIbHOE TECTUPOBAHUE T10 JIBDKHON MOATOTOBKE.

Tewma 3. AspoOuka

3.1. TexHuka BBIMIOJHEHUSI O0s3aTENBHBIX SJEMEHTOB (IaroB) a’poOuku. OOyueHue
TEXHUKE O00S3aTENbHBIX JJIEMEHTOB B CHUCTEME HOH-CTOI (NpU NPOBEAECHUU YIPaKHEHUMN
HOTOYHBIM MeTo/10M). OOyueHHe COrIacOBaHHbBIM JIBI)KEHUSIM PYK U HOT.

3.2. Komruiekcsl ymnpaXHEHMH a’poOMKH. OTambl COCTaBiIeHHS KoMOMHauui. Buioop
MY3bIKQIBHOTO colpoBokAeHus. [lonbop ympaxHeHuid. JlornyHble MEpexXonbl MEXIY
nBrxkeHusIMu. [lepemerniienus, cMeHa HalpaBJICHUS.

3.3. N3ydyeHue u COBEPIICHCTBOBAHUE TEXHUKHU yIMpakKHEHUH a’spobuku. Crucrema HOH-
cron. Meron kBaapara. [Iupamunansueiii Metos. O0ydeHne TEXHUKE COSTUHEHNUN yIpaKHEHUN
CO CMEHOM HOTHU B MIEPBOM YIIPAKHEHUH, B IIOCIICAHEM YIIPAKHEHHUH, B cepeIMHe KOMOMHAIUH.

3.4. Tlpuxnanapie BUABI a3poOWKH. A’pOOMKA CO CHapsiaMu: CTEeH-a’poOMKa, CIIaii-
a’pobuka, purdoi- a3poduKa, akBa- a3poOHKa.

3.5. Ilpuxmnagnele BuAbl a’poOuku. TaHleBanmpHas a’poOHKa: JaTMHOAMEPUKAHCKUE
TaHIIbI, [HKa3-adpoOuKa, (paHK-XHUIM-XOI, KIACCUYECKHI TaHell B a3poOHKe.

3.6. Mora B aspobuke. O6mas xapakTepuctrka u crenuduka. OCHOBHbIE MOHsTHS. Mora
Kak cuctemMa (pu3nyeckod, YMCTBEHHOH M JTyXOBHOH TpeHMpOBKH. OCHOBHBIE CTYIEHH HOTH.
ITocTpoenne ypoka. My3blKaJIbHOE CONPOBOXKACHUE 3aHATHI. OCBOEHHE OCHOBHBIX acaH: ropa,
JIepeBO, BBITSHYTHIM TPEYTrOJIbHUK, BOUH, TafgacaH. MeTo1Ka MOCTPOEHUS! KOMIUIEKCOB (PUTHEC -
rioru. OCBOCHHME TEXHUKH PEJIAKCALMU U MEUTALNU. J[pIXaHHE B CUCTEME HOTH.

3.7. BocTtouHble BUABI €IUHOOOPCTB M a’pobOuka. VcTropuyeckue acneKThl MOSBICHUS
IporpaMM a’poOMKH COEIMHEHHE C BOCTOUHBIMH BUAAMH €IUHOOOPCTB. OCHOBHBIE CTHIIU:
Kapare - a3poOuKa, alkua0, 1310~ A3I0Iy, BUHUYHb, KHKOOKCHUHT, TaeKBOHA0. Du3nonornyeckue



U OMOXMMHMYECKHE OCHOBBI IBIKEHHH. B3aMMOCBs3b NMPUHIMIIOB TOCTPOEHUS Xopeorpaduu
KJIACCMYECKOM a’poOMKH C DJIEMEHTAaMH BOCTOYHBIX BHUJOB enuHoO0OpcTB. OcobeHHocTH
CTPYKTYpBbI Ypoka. MeTouka cocTaBiaeHHs IPOTrpaMM.

OCHOBHBIE TOJIOKEHHSI U JBUKEHHUS: OCHOBHAsl CTOMKA, HEUTpalibHas CTOMKA, yJIaphbl
pykamH, yaapbl Horamu. IIpakTuueckoe BBINOIHEHUE PAa3IUYHbIX 11ar0B, COEIUHEHUN U MTapHOU
TPEHUPOBKHU.

3.8. BakperieHne TEXHUKH, COBEPIICHCTBOBAHUS PA3IMYHBIX KOMITO3UIIMM, JOCTUKEHHE
BBICOKOTO YpPOBHSI CIOPTUBHOM (OPMBI M  TCUXOJOTHYECKOW TOJATOTOBKH CTYICHTOB.
OcobeHHocT paboOTHl OMOPHO-ABHraTEIBHOIO ammapara, padora Mblmi. PaboTa ceHCOpHBIX
cucteM opranu3zMa. OCHOBHbIE 3aKOHOMEPHOCTH YIPaBJIECHUS JIBUTATEIbHBIMU JICHCTBUSIMU MPU
BBIMOJIHEHNH 0a30BBIX IIaroB, CKAYKOB, IOJCKOKOB, MPBDKKOB. OCOOEHHOCTH OMOPHI NpHU
BBINIOJIHEHUM paBHOBecul. [IpaBunbHas ocanka. PaBHoBecue tena. LleHTp Tsbxectu Tena, yroia
YCTOHYMBOCTH. TeXHHKA YIpPaXHCHWH, BBIMOTHICMBIX Ha MecTe. TeXHHKa OEeroBBIX
ynopaxkHeHuil. OBllaJleHHe METOJMKOM  ayTOTpEeHHMHra. MeToapl  COBEpPILIEHCTBOBAHUS
KOMMYHMKAI[MOHHBIX CIOCOOHOCTEH: HacTpolika Ha JbIXaHME W JABW)KEHHUS, HAcTpoika K
WHTOHAIMU, HACTPOMKA K BHYTPEHHUM pUTMaM

3.9. KoHTpOabHOE TECTUPOBAHUE YPOBHS CIOPTUBHO-TEXHUYECKON IIOJITOTOBIEHHOCTH.

Bonetibon

Tema 1. Jlerkas atnetuka

1.1. ber Ha KOPOTKHE U CpeAHHE TUCTaHIMU. Pa3BuTre OBICTPOTHI, CKOPOCTHO-CHIIOBBIX
Ka4yecCTB.

1.2. Kpocc (Oer mo mepeceueHHOW MECTHOCTH, OPHEHTUPOBAHHE Ha MECTHOCTH).
Pa3zBuTHE 0011I€H BEIHOCITHBOCTH.

1.3. TIpbDKKM W TPBDKKOBBIE yHpakHeHUs. Pa3BuTue cuiibl, OBICTPOTHI, T'MOKOCTH,
CKOPOCTHO-CUJIOBBIX KaY€CTB, CUJIOBOM BBIHOCJIIMBOCTH.

1.4. KoHTponbHOE TeCTUPOBaHKUE YPOBHS (PU3NUECKOI MTOATOTOBIEHHOCTH CTYJCHTOB

Tewma 2. JIbDKHAs MOATOTOBKA

2.1. O0OyuyeHHe TEXHHKE IONEPEMEHHBIX JIBDKHBIX XO0/10B. Pa3BuTHe OBICTPOTHI, CHIIBI,
BBIHOCJIMBOCTH, CKOPOCTHO-CHJIOBBIX Ka4€CTB, KOOPAUHAIIMOHHBIX CIOCOOHOCTEM.

2.2. OOyueHne TeXHUKE OJHOBPEMEHHBIX JIBDKHBIX XO/10B. PazBuTHe OBICTPOTHI, CHJIBI,
BBIHOCJIMBOCTH, CKOPOCTHO-CHJIOBBIX Ka4€CTB, KOOPAUHAIIMOHHBIX CIIOCOOHOCTEM.

2.3. OOyueHne TeXHUKE CIyCKOB M MOJbEMOB. Pa3BHUTHE JIOBKOCTH, CUJIbI, CKOPOCTHO-
CUJIOBBIX KauecTB.

2.4. KoHTpOJIbHOE TECTUPOBAHUE T10 JIBLDKHON MOATOTOBKE.

Tema 3. Boneitbon

3.1. CneuunanbHas (uznyeckas MOATOTOBKA. YTPaXHEHUS Uil pa3BUTUS (DU3MUYECKUX
KauyecTB, HEOOXOAUMBIX BOJIEHOONNCTY: CUIIbI, OBICTPOTHI M KOOPAMHALIUU JBUKEHHUH, THOKOCTH,
o011elt 1 CKOPOCTHOM BBIHOCIIMBOCTH, MPBITYYECTH.

3.2. CoBepleHCTBOBaHHE TEXHUKU Wrpbl B BoJeiibon. CTOWKM M mepeMenieHUs:
OCHOBHas CTOMKa, epeMelIeHns — X0/p0a, 0er, CKauoK, MPBIKOK.

3.3. Texnuka BnageHuss msuoM. [logaun: HUKHAS TpsAMas, HUKHSS OOKOBas, BEpXHSSA
npsimast. [logaun Ha TOYHOCTH B pa3IUYHbIE 30HBI TUIOIIAIKH.

3.4. Ilepenaun ms4a. [lepenaun ABymMs pyKaMu CBEPXY: B CTOMKE, B IBUKEHUU, HA MECTE
U TI0CJIe TIepeMELeHHUs, BIiepe, Hajl COO0M, Ha3a, JUIMHHBIE, CPeTHIE, KOPOTKHE Mepeayu.

3.5. Hamanaromme ynapel. Hanagatomue yaapsl: mpsiMoid, 6€3 mepeBojia, ¢ epeBoIoM, €
MOBOPOTOM TYJIOBHINA, 110 OJIOKY, B 00X0 O110Ka.

3.6. Ilpuem msua. Ilpuem ms4a: cBepXy ABYMsI pyKaMH, CHU3Y ABYMS PYKaMH, OJHOMN
PYKOM.

3.7. biokupoBanue. biokupoBanue: OAMHOYHOE, TPYNIIOBOE, HEMOABUKHOE, MOJIBHKHOE.

3.8. Takrtuka nHanaaenus. WHOuBHIyallbHbIE TaKTUYECKUE MACHCTBUS MAaCYIOIIETO,
HaIlaJarollero; rpynnoBble 1 KOMaHHbIE TAKTUYECKUE ACHCTBUSA C ACYIOLIUM B 30HE 3.



3.9. Taktuka 3amutel. VHOUBUAYyanbHblE, TPYNIOBBIE M KOMAHJHBIE TaKTUYECKUE
NeHcTBUSL TIPU CHUCTEME 3alluThl «yriioM Broepea». CrpaxoBka Hamagawomero. CTpaxoBka
OJIOKUPYIOLIUX.

3.10. KoHTponbHOE TECTHUPOBAaHUE YPOBHS CIIOPTUBHO-TEXHUYECKOU MMOATOTOBICHHOCTH.

Bacxkembon

Tewma 1. Jlerkas aTnernka

1.1. ber Ha KOPOTKME U CpeAHUE NUCTaHLUHU. Pa3BuTue OBICTPOTHI, CKOPOCTHO-CHUIIOBBIX
Ka4yecTB.

1.2. Kpocc (ber mo mnepeceyeHHOH MECTHOCTH, OPHEHTHPOBAHHWE HAa MECTHOCTH).
PasBurne 001meld BEIHOCIUBOCTH.

1.3. TIppDKKM W TPBDKKOBBIC yIpakHeHUs. Pa3Butwe cuibl, OBICTPOTHI, TMOKOCTH,
CKOPOCTHO-CHJIOBBIX KaueCTB, CUJIOBOM BBIHOCIMBOCTH.

1.4. KonTponbpHOE TeCTUpOBaHKE YPOBHS (PU3NUECKOI MTOATOTOBICHHOCTH CTYJCHTOB

Tema 2. JIbpKHAA TIOATOTOBKA

2.1. OOy4yeHue TEXHUKE MONEPEMEHHBIX JIBDKHBIX XOJI0B. Pa3zButue OBICTPOTHI, CHJIBL,
BBIHOCJIUBOCTH, CKOPOCTHO-CHUJIOBBIX Ka4€CTB, KOOPAMHALMOHHBIX CIIOCOOHOCTEH.

2.2. OOyueHne TEXHUKE OJHOBPEMEHHBIX JIBDKHBIX XO/J0B. PazBuTue OBICTPOTHI, CHIIBI,
BBIHOCJIUBOCTH, CKOPOCTHO-CHUJIOBBIX Ka4€CTB, KOOPAMHALMOHHBIX CIIOCOOHOCTEH.

2.3. OOyuyeHue TEXHHMKE CIIYCKOB U MOABEMOB. Pa3BUTHE JIOBKOCTH, CHJIBI, CKOPOCTHO-
CHJIOBBIX KayeCTB.

2.4. KoHTpOJIbHOE TECTUPOBAHUE I10 JILLDKHON MOJArOTOBKE.

Tewma 3. backet6on

3.1. CneunanpHas (pu3nyeckas MOATOTOBKA. YTPAXKHEHUS I Pa3BUTHS (PU3NIECKUX
Ka4yecTB, HEOOXOAMMBIX 0acKeTOOJIMCTY: CHIIbL, OBICTPOTHI W KOOPAMHALUHU JABMXKEHHH,
ruOKOCTH, OOIIEH 1 CKOPOCTHOM BEIHOCIMBOCTH, MIPBITYYECTH.

3.2. CoBepuleHCTBOBaHHE TEXHUKM HMIpbl B OackerOos. TexHuka nepemerieHuii: oer
OOBIYHBI M TPHUCTABHBIMHM IIaraMM C HW3MEHEHUEM CKOpPOCTH U HAIpaBJIEHMS, MPBIKKH,
OCTaHOBKH, TOBOPOTHI, PHIBKH.

3.3. TexHuka BiaaeHus msuoM. JIoBns M mepenadya Msida MpaBod M JEBOW pyKaMu, Ha
MecTe M B JBM)KEHUH IIaromM M Oerom; BeleHUE Msda MpaBOM M JIEBOM pyKOW Ha MecTe U B
JBUKEHHUH 11aroM M 0eroM; OpoCcKu Msi4a B KOp3UHY; TpadHbIe OPOCKHU.

3.4. TexHuka oBJIAZCHNS MSUYOM U IPOTUBOAEHCTBUSA. OBIIaIEHUE MSUOM MPU OTCKOKE OT
IIMTA UM OT KOP3UHBI; BEIPhIBAaHUE U BHIOMBAHME, IEPEXBATHI MsIUa; CIOCOOBI IPOTUBOICHCTBUS
OpockaM B KOp3HHY.

3.5. DneMeHThl TakTUKWA WIrpbl B HamazeHuu. VHOuBHIyanbHbIE JEHCTBUS UIPOKa C
MsS4OM M 0Oe3 MsAva, B3aUMOJEHMCTBUE JABYX M TpeX HUIPOKOB 0e3 —upoTuBHUKal U c
—IpPOTUBHUKOMI.

3.6. DneMEHTHl TAKTUKYU UIPHI B 3a1IUTe. [[efCTBUS 3allMTHUKA POTUB UTPOKA C MSIUYOM
u 0e3 Msya, B3aMMOJICICTBHE JBYX, TpeX U 0Ooyiee UTPOKOB B 3alIUTe, KOMaHAHbIE NEHCTBUS,
BapHaHThl TAKTUYECKUX CHCTEM B 3aLIUTE.

3.7. KoHTpOJIbHOE TECTUPOBAHUE YPOBHS CIIOPTUBHO-TEXHUYECKOU MOATOTOBIEHHOCTH.

Dymbon

Tewma 1. Jlerkas aTnernka

1.1. ber Ha KOpPOTKME U CpeAHME NUCTaHLUHU. Pa3BuTne OBICTPOTHI, CKOPOCTHO-CUIIOBBIX
Ka4yecTB.

1.2. Kpocc (6er mo mepece4eHHON MECTHOCTH, OpPHUEHTHPOBAaHHE HA MECTHOCTH).
Pa3Butne 00I111e#i BLIHOCIIMBOCTH.

1.3. TIppDKKM W TPBDKKOBBIE ylpakHeHHs. Pa3Butue cuibl, OBICTPOTHI, TMOKOCTH,
CKOPOCTHO-CHJIOBBIX KaY€CTB, CUJIOBON BBHIHOCIMBOCTH.

1.4. KonTponbpHOE TeCTUpOBaHKUE YPOBHS (PU3NUECKOI MTOATOTOBICHHOCTH CTYCHTOB

Tema 2. JIbpKHAA IOATOTOBKA



2.1. O0OyuyeHHe TEXHUKE IMOMEPEMEHHBIX JBDKHBIX XOA0B. Pa3BuTHe OBICTPOTHI, CHUIIBI,
BBIHOCJIUBOCTH, CKOPOCTHO-CHUJIOBBIX Ka4€CTB, KOOPAMHALMOHHBIX CIIOCOOHOCTEH.

2.2. OOyueHmne TEXHUKE OJHOBPEMEHHBIX JIBDKHBIX XOJ0B. PazBuTHe OBICTPOTHI, CHJIBI,
BBIHOCJIMBOCTH, CKOPOCTHO-CHUJIOBBIX Ka4€CTB, KOOPJMHALMOHHBIX CIIOCOOHOCTEH.

2.3. OOyuyeHue TEXHHMKE CIYCKOB U MOABEMOB. Pa3BUTHE JIOBKOCTH, CHJIBI, CKOPOCTHO-
CHJIOBBIX KaUeCTB.

2.4. KoHTpOJIbHOE TECTUPOBAHUE I10 JIBLDKHON MOJArOTOBKE.

Tewma 3. dyTd00

3.1. CneuunanbHas (puznyeckass MOATOTOBKA. YTPAXKHEHUS Ui Pa3BUTHS (PU3NUECKUX
Ka4yecTB HEOOXOIUMBIX (yTOOIMCTY: CHIIbI, OBICTPOTBI, KOOPIMHALMU JBUXKEHUH, TMOKOCTH,
o0u1eil U crenuanbHON BBIHOCIMBOCTH

3.2. Texnuka nonesoro urpoka. IlepenBuxenus: Oer, MPbLKKH, OCTAHOBKU, IOBOPOTBHI.
TexHuka y1apoB: HOrOM, TOJIOBOM.

3.3. Texuuka octaHOBOK Ms4a. TexHuKa BepeHus Ma4a. TexHuka GUHTOB. YIpaKHEHUS
10 00Y4YEHHIO TEXHUKU OCTAHOBKU Msda BHYTPEHHEW CTOPOHOM CTOIBI, IOJOIIBOM, CEPEANHON
noabeMa. YNPaKHEHUs YyIapoB IO MsA4y HOIOM pa3iMyHBIMU CHOCO0AMM M3 PAa3IUYHBIX
MI0JIO’KEHUH, B IBUJKEHUU.

3.4. Texnuka otOopa msaua. Branenne msuoMm. TexHuka BOpachlBaHMs MsA4a. TexHHKa
Bparaps. YIpaXHEHUs IO JIOBJE, OTOMBaHUIO, IEepeBojaM, OpockaM Msya. YIPaKHEHUS I10
TEeXHUKE BOpAChIBaHUS Ms4a. YIPaXXHEHUs Ha JIOBJIO Ms4a, JIETAIIEr0 Ha ypOBHE KOJIeH, Oenep,
nosica, rpyiu, KaTsAIerocs 1no 3emie.

3.5. Taktuka Hanagenus. VHAuBHIyanbHblE ACHCTBUS WUIPOKa C MA4OM MU 0Oe3 Msua,
B3aMMO/ICHCTBHE IBYX U TPEX UTPOKOB 0e3 —IpoTHBHUKAl U ¢ —IpOTHBHUKOMI.

3.6. TaxkTtuka 3ammuThl. JlelicTBUS 3alIMTHUKA NPOTUB MIPOKAa C MAYOM M 0e3 Mmsua,
B3aMMOJICHICTBHE JIBYX, TpeX M 0ojee MIpOKOB B 3alIUTE, KOMAHIHBIC JCHCTBUS, BAPHAHTHI
TAaKTUYECKUX CUCTEM B 3aIlIUTE.

3.7. KoHTpOJIbHOE TECTUPOBAHUE YPOBHS CIOPTUBHO-TEXHUYECKON MOJITOTOBIEHHOCTH.

Ilnasanue

Tema 1. Jlerkas atnernka

1.1. ber Ha KOpPOTKHE U CpeAHME NUCTaHLUHU. Pa3BuTHe OBICTPOTHI, CKOPOCTHO-CUIIOBBIX
Ka4yecTB.

1.2. Kpocc (Ger mo mnepece4eHHOW MECTHOCTH, OpPHUEHTUPOBAHHE HA MECTHOCTH).
Pa3BuTHe 00111€li BEBIHOCIMBOCTH.

1.3. TIppDKKM M TPBDKKOBBIE ylpakHeHHUs. Pa3Butue cuibl, OBICTPOTHI, TMOKOCTH,
CKOPOCTHO-CHJIOBBIX KaY€CTB, CUJIOBOM BBHIHOCJIMBOCTH.

1.4. KoHTponbHOE TeCTUpOBaHHE YPOBHS (PM3NYECKOM MOATOTOBIEHHOCTH CTYICHTOB

Tewma 2. JIpKHAs TOATOTOBKA

2.1. OOyyeHHe TEXHUKE IMONEPEMEHHBIX JIBDKHBIX XO0/0B. Pa3BuTHe OBICTPOTHI, CHJIBI,
BBIHOCJIMBOCTH, CKOPOCTHO-CHJIOBBIX Ka4eCTB, KOOPIAUHAIIMOHHBIX CIOCOOHOCTEM.

2.2. OOyueHne TeXHUKE OJHOBPEMEHHBIX JIBDKHBIX XOJ0B. Pa3BuTHE OBICTPOTHI, CHIIBL,
BBIHOCJIMBOCTH, CKOPOCTHO-CHJIOBBIX Ka4eCTB, KOOPIUHAIIMOHHBIX CIOCOOHOCTEM.

2.3. OOyueHmne TeXHUKE CIyCKOB M MOJBbEMOB. Pa3BUTHE JIOBKOCTH, CHIIbI, CKOPOCTHO-
CUJIOBBIX KauecTB.

2.4. KoHTpOJIbHOE TECTUPOBAHUE I10 JIBLDKHON MOATOTOBKE.

Tewma 3. [InaBanue

3.1. Pa3BuTue M COBEPIIEHCTBOBAHUE CEPACUYHO-COCYIUCTOM M JBIXATEIBHON CHCTEM
opraHusMa. YTpaXXHEHHs I pa3BUTHA M COBEPIICHCTBOBAHUE CEPJIEYHO-COCYAUCTON U
JIBIXaTeNbHOM CHUCTEM OpraHM3Ma, Pa3BUTUS (U3NYECKUX KAdyeCTB: BBIHOCIMBOCTH, TMOKOCTH,
KOOpJMHAIIMM M  CKOPOCTHO-CHJIOBOW  TOATOTOBKH. YTMpaXHEHHS Ha  KOOPAWHAIUIO,
MOJBMKHOCTb CYCTaBOB, UMHTALIMOHHBIE, IbIXaTEIbHBIC YIPAKHEHUS.



3.2. TloAroToBUTENbHBIE YHOPAXKHEHHUS JJIsI OCBOCHUS C BojAoW. CHernuanbHble WU
MMUTAIMOHHbIE YIPAKHEHUS Ha CyIle, y4eOHbIe IPBDKKU B BOAY, UTPBI U pa3BlIEUEHUS HA BOJE,
YIPaXHEHUS JIJIS U3yUEHUS] TEXHUKH CIIOPTUBHBIX CIIOCOOOB TUTABAHMS.

3.3. O0yueHue TeXHUKE IUIaBaHMsI KPOJIEM Ha TPYJIM U KPOJeM Ha CIIUHE.

3.4. OOyueHue ¥ COBEPIICHCTBOBAHNE TEXHUKH TUIABAHUS OPaccoM.

3.5. OO0yuyeHune u COBEPIICHCTBOBAaHUE TEXHUKH TUTABAHUS CITIOCOO0M OaTTepduIstii.

3.6. KoHTpOJbHOE TECTUPOBAHUE YPOBHSI CIIOPTUBHO-TEXHUYECKOM MOJTOTOBIECHHOCTH.

Jlvidicnvie 2onku

Tema 1. Jlerkas atnetuka

1.1. ber Ha KOpOTKHe U CpeqHUE TUCTAHIMH. Pa3BuTHE OBICTPOTHI, CKOPOCTHO-CUIOBBIX
KauecCTB.

1.2. Kpocc (bGer mo mnepecedyeHHOW MECTHOCTH, OPHUEHTHPOBAaHHME HA MECTHOCTH).
Pa3zBuTHE 00111€l BEIHOCITHBOCTH.

1.3. TIpbDKKM W TpPBDKKOBBIE yHpakHeHUs. Pa3BuTHe cuibl, OBICTPOTHI, T'HMOKOCTH,
CKOPOCTHO-CHUJIOBBIX KaU€CTB, CHJIOBOW BHIHOCIIMBOCTH.

1.4. KoHTposabpHOE TeCTUpOBaHKE YPOBHS (PM3MUECKOI MOArOTOBIEHHOCTH CTYIEHTOB

Tewma 2. JIbDKHBIE TOHKH

2.1. CpeumanpHass ¢usnyeckas noArotoBka. KoMriuiekcsl — oOmiepa3BUBAIONINX
YOPaKHEHHH, HAMpaBlICHHbIE HA Pa3BUTHE THOKOCTH, KOOPAMHAIIMOHHBIX CIOCOOHOCTEH,
CWJIOBOI BBIHOCIMBOCTU. CHOPTHBHBIE M TOJBUXKHBIE WIPHI, HAMpPaBICHHbIE Ha pPa3BUTHE
JIOBKOCTH, OBICTPOTHI, BBIHOCIUBOCTH. DcTadeThl U NMPBDKKOBBIC YIPAKHECHUS, HAIpaBICHHBIC
Ha pa3BUTHE CKOPOCTHO-CHJIOBBIX CIIOCOOHOCTEH M OBICTPOTHL. LluKinueckue yrpakHEHUs,
HalpaBJI€HHbIE HAa Pa3BUTHE BBIHOCIMBOCTH. VIMUTAIMOHHBIE VYIPAKHEHUS, KpPOCCOBas
MOJArOTOBKA, XO0Jb0a, TMPEMMYIIECTBEHHO HAamNpaBlIeHHbIE Ha YBEJIMYEHUE adpOOHOMU
MIPOU3BOIUTEIIEHOCTH OPTaHU3Ma M PAa3BUTHE BOJICBBIX KAYECTB, CIICIIM(PHUUSCKUX IS JIBDKHUKA-
roummka. KoMIiekcsl cnenuanbHbIX YIpaKHEHUH Ha JIbDKax W JIbDKepoJuiepax Ajisi pa3BUTHUS
CHJIOBOM BBIHOCIMBOCTH MBIIII] HOT U TIJICYEBOTO MOSCA.

2.2. O0y4yeHHne M COBEpIICHCTBOBAHME TEXHUKU IBDKHBIX X0A0B. CTymaromuii mar.
Cronp3smuit mar. O0ydeHue CTynawIleMy Mary U CKoJIbKeHUI0 Ha JibbkaxX. CToiKa JTbDKHUKA,
MOBOPOTHI, OTTAIKMBAHUE HOTaMH, pyKaMH TPU MEPEABIKEHUN MOTEPEMEHHBIM JIBYXIIaKHBIM
xonoM. [TocnenoBarenbHOCTh OOyUeHHMS, (Pa30BBIN COCTAB U CTPYKTYpa ABUKEHUHN TOTIEPEMEHHO
JBYXIIAKHOTO M OJHOBPEMEHHOTO JIbDKHBIX XOJ0B. M3ydeHHMe U COBEpIICHCTBOBAaHUE
AJIEMEHTOB KJIACCHYECKOTO Xoja (oOydeHHe MOJCeAaHHI0, OTTAJIKMBAHUIO, MaxaM pyKaMu U
HOTaMH, AaKTHUBHOM TIOCTAaHOBKE TAaloK) u (QopMHUpOBaHUE Ierecoo0pa3HOro puUTMa
JNBUTATEIBHBIX JIEUCTBUM TP TEPEABHKEHUU KIIacCUUECKHUMHU xoaamu. Kraccuduxarus
KOHBKOBBIX IJIBDKHBIX X0/0B. [locnenoBarensHOCTh 0OyueHUs, (a3oBBI COCTaB U CTPYKTypa
IBIKEeHUM. M3ydeHue © COBEPIICHCTBOBAHHWE JJIEMEHTOB KOHBKOBOTO Xoja (0OyueHue
MaxoBOMY BBIHOCY HOTM W TOCTAaHOBKHM €€ Ha OIOpY, MOJCEJaHHI0 Ha OINOpPHOM HOre u
OTTAJIKUBAHUIO OOKOBBIM CKOJIB3SIIIUM YIIOPOM, yJIapHOW IOCTAHOBKE MajOK M (PUHAIBHOMY
YCHIIMIO TIPU OTTAIKHUBAHUHU PyKaMu) B (HOPMUPOBAHUE 1IEIECO00Pa3HOTO PUTMA JIBUTATEIBHBIX
JEHCTBHUH MPHU TIEPEIBUKCHIH KOHBKOBBIMH X OJIaMH.

2.3. OOydeHHue W COBEPIICHCTBOBAHHWE TEXHUKHU MOJBEMOB M CITYCKOB: «EJIOYKOI»,
«TIOJTYeJI0YKOM», JIECEHKOM, CTyMarolMM MIaroM. TOPMOXEHHE «ILIYTOM» U «IIOJYILIyTOM.
Crneuuduynsie ABUTATENbHBIC NEHCTBUS TPU TPOXOKIACHUU TOIHEMOB JBDKHBIMU XOJaMHU.
JIBuKkeHMs, KOHTpOJIMpyeMble MpH OOy4YE€HUHU BBICOKOM, CpeqHell, HU3KOW CTOHKaM CITyCKOB.
CBOeBpeMEHHOE BBITIPSIMIIEHHUE TPACKTOPHH JBIKEHUS MPH OOyYEHUH TEXHUKE MPEOONICHUS
HEpPOBHOCTEH. XapaKTepHBIC IBUTATEIbHBIE JEHCTBUS TIPH KaXKOM BHJIE TOPMOKECHHUS JIBDKAMH.
OcoOenHocTH OOy4YeHHsI TOPMOXKEHHUS TMalKaMH U yhpaBisiemMbiM maneHueM. OOydeHue
MOBOPOTaM B JIBUIKEHUU:

MEPEeCTYMaHueM, «IUIYyTOM», VIIOPOM, Ha TapaUIeTbHBIX JBDKAaX. XapaKTepHbIC
JBUTATENbHBIC ICHCTBUS NP BHIMOJIHEHUN PA3IMYHBIX ITOBOPOTOB B IBUKEHUU U Ha MECTE.



2.4. TpenupoBka Ha JMCTAaHIMA C TPUMEHEHHEM H3YUEHHBIX JIBDKHBIX XOJOB.
[TpoxoxkaeHne NUCTAaHIMKM B PA3IMYHOM TEMII€ 110 PAaBHUHHOW WJIM MEPEeCeYeHHON MECTHOCTH.
CunoBast TpeHupoBKka B mnoabeM. KopoTkue yckopeHus Ha JAucTaHUuM. PaBHOMepHas,
WHTEpBaJibHAs, KOHTPOJIbHASA U KPYTOBasi TPEHUPOBKU Ha JibDKaX. rpbl U UTPOBBIE YIIpaKHEHUS
Ha JIbDKaX.

2.5. KoHTpOJIbHOE TeCTUPOBAHUE YPOBHS CIIOPTUBHO-TEXHUYECKOU MOATOTOBICHHOCTH.

Du3KyIbMYPHO-0300POBUMENIbHBIE  MEXHOA02UU (01 CMYOeHmo8  CheyuaibHOU
MeOUYUHCKOU epynnbl)

Tema 1. AktuBanus BecTuOynsipHOH (yHKIMOHANBHOW cucteMbl. OPY B xoan0e U Ha
MECTE€ C MOBOPOTAMHU W BpAIlICHUSMH TOJOBBI U TynoBuia. ber Bpamasice. OPY Ha y3koi u
OrpaHUYEHHON omopax. Xoapba, Oer, IPbDKKKA M0 TUMHACTHYECKON CKaMeWKe, 0 HU3KOMY U
BBICOKOMY TMMHACTHUYECKHX OpeBHaX, X0ap0a ¢ moBoporamu Ha 180 u 360 rpagycos.

Tewma 2. OOmiepa3BuBaroONIKe, IbIXaTEIBHBIC, PETAKCUPYIOIIUE YIIPaXKHEHHS, X0/1b0a, Oer
(B coueTaHuu xoJ1b0OBI ¢ Oerom), riaBaHue. Y MpakHEHUs HAa MECTe U B JIBIKEHUU (Xoab0a, Oer).
VYipakHeHus: Ha KOOPIWHALUIO U PaBHOBECHE.

Tema 3. Ynpaxknenus ¢ npeameramu ((GpuUTOOIbI, THMHACTUYECKHE MTAJIKW, MAJIbIE MSIUH).

Tema 4. YnpaxHeHus! Ha MecTe, Jie)Ka Ha KOBPUKE, B ABMKEHUHU (X0/1b0a). YIIpaKHEHUS
Ha KOOpDIMHAIIMIO U pPaBHOBECHE. YIPaKHEHUS CUAS M JieKa HAa KOBpPUKE, HA YKpEIJIeHHE
pPa3IUYHBIX  MBIIIEYHBIX TpYII, OOIIEepa3BUBAIOIIME YHOPAKHEHUS B COUYETAHUU C
JBIXaTENIbHBIMU. YTIPOKHEHUS HA TPEHAXKEPax IJs YKPEIUICHHUS JOKAIbHBIX MBIIICUHBIX TPYIIIL,
Pa3BUTHSI MBIILIEYHOT'O KOPCETA.

Tema 5. Kommekcel neueOHOM Ppr3ndeckoi KyIbTyphl 110 3a00JIeBaHUSM.

Tema 6. KoHTpoapHOE TECTHpOBAHUE.

Mooynv 015 0¢80002COEHHBIX OM NPAKMUYECKUX 3AHAMUL

OOyuatomnmecsi, 0CBOOOXKICHHBIE OT y4e€OHO-TPEHUPOBOYHBIX 3aHATHN MO (PU3NYECKOM
KyJIbType M CIHOPTY, B KaXJOM CEMECTpe 3allMIIaloT pedepaT Mo BHIOPAHHOH HUMHU TeMe,
CBSI3aHHOM C 0COOEHHOCTSIMH CBOETO 37J0POBbSI.

[TpumepHbie TeMbl pedepaTos:

1. ®uznyeckue ynpakHEeHUs IPU pa3IMyuHbIX 3a00J€BaHUSAX U BO3MOXHBIEC HATPYy3KU:

- MUOTINSI BBICOKOW CTETIEHH,

- MUOIIUS TPaBMaTUYeCKasl MOCIe0NepalioHHas U Jpyrue OTKIOHEHUS 3pEHMUs,

- YIpaKHEHUs [T IPEeayNPEKICHNs MUOIUH; JIETOUYHbIE 3a00JI€BaHuS;

- 3a00JI€BaHUsI CEP/IEUHO-COCYAUCTON CUCTEMBI;

- 3a00J1€BaHNs OTIOPHO-/IBUTATEJILHOTO anmnapaTa u Jp.

2. CocraBieHHE KOMIUIEKCOB YNPAaXHEHUH C y4EeTOM KOHKPETHOIO 3a00JeBaHUS s
3aHATUH J1eueOHOH PU3KYIBTYPOIA.

3. CemeitHoe pU3HUECKOE BOCITUTAHUE:

- (huznueckas KynbTypa 6epeMeHHO! )KEeHIIIMHBI,

- pu3rUecKoe BOCIIUTAHNE JETEH PAaHHETO BO3PacCTa;

- (huznueckoe BocnuTaHue aereit ot 1 1o 3 ner;

- CTaJIMI0OH B KBapTHUDE;

- IJIaBaTh paHbIIe, YeM XOJIUTh.

b1.B./IB.01.01 Ucropus ¢pusznonoruun

ONeKTUBHAS TUCLIHILINHA.

CemecTp 2, 3aver.

SI3BIK peanuzanuu — pyCcCKuu.

OO0mmas TpyI0eMKOCTh TUCIUTUTHHBI COCTABIISIET 2 3.€., 72 9acoB, U3 KOTOPBIX
— nexnmd: 20 u.;

— CEMHHApPCKHE 3aHATUA: § 4.

TemaTn4yecKHui IJIAH:

Tema 1 BBEJIEHUE



[Ipenmer ¢usmonoruu, 3anaud, CBA3b C JPYTUMH HayKaMHd. OMIIMPHYECKUH U
SKCHEPUMEHTAIbHBIN MTEPUOJIBI PA3BUTHUSA

MEJINLINHA U ®1U3NOJIOI' A B IPEBHUE BEKA

I'mnmoxkpar — oren menuuuubl. KiarBa ['unmokpara. buorpadus. 4 npuHIUna jJedeHus
00abHBIX. ['UNIIIOKpPAaTOB KOpITyC.

OpacuctpaT — OCHOBarelb Hay4YHoW Qusnonoruu. buorpadus. AHaromMudecKkue Hu
dusnonornueckre HabIoICHUS.

l'anen — ocHoBarenb AKCHepUMeHTaIbHOU (usnonoruu. buorpadus. Anaromuueckue u
(U3UOTIOTHYECKUE HCCIICAOBAHM: IMUIIEBAPEHUE, IBIXaHHE, KPOBEHOCHAs CHCTEMa, CIMHHOMN
MO3T, OpraHbl YyBCTB — CIIyX U 3pEHHUE.

ABHUIIEHHA — SHIMKIJIONETUCT, Bpay, ¢pusnonor. «Kanon BpaueOHON HAYyKW» - S-TOMHBIH
yueOHUK, U3/]aBaBIIMICS B TEUCHHUE 5 BEKOB.

Tema 2. MEJMIIMHA 1 ®U3NOJIOT WA B CPEJHUE BEKA

[Tapanensc — ocHOBaTeNb ATpOXUMUH, papmakonoruu. buorpadus. OCHOBHbBIE TPYIBI.

Besanuii — Benukuii anatoM. Tpakrat «O CTpOEHUU YEIOBEYECKOTO TEIay.

IapBeit YunbsaMm — ocHOBaTenb COBpeMeHHOU (u3nonoruu u amoOpuonoruu. buorpadus.
N3yuenne KpoBoOOpamieHus: — « AHATOMHYECKOE MCCIIEJOBAHUE O JBM)KEHUH CEp/Iia U KPOBH Yy
JKUBOTHBIX.

OMbpuonorus — «MccnenoBanus 0 poKIACHUH KUBOTHBIX).

Hexapt Pene — ¢panuysckuii ¢usuonor, marematuk, ¢unocod. «O dyenoBeke u
oOpa3zoBanuu 3aposiiiay. [lorsarue o pedexkce n mpuHIKI PeICKTOPHOM AEATEIHHOCTH.

Tema 3. MEJUIIMHA 1 ®U3NUOJIOT'UA B 18 — 19 BEKAX

lanpBanm Jlynmpku — OTKpBITHE OWOSJIEKTPHUUECKUX SBICHUH — <OKUBOTHOTO
anekTpuyecTBay. buorpadus. OCHOBHbIE HCCIEIOBAHUS U TPY/IBI.

Mromnep Morann — HeMenkuil (u3M0JI0r. DKCIIepUMEHTATbHBIE MCCISIOBAHUS XKelles,
KPOBH, CIIMHHOMO3TOBBIX KOPEIIKOB, YepenHbIX HepBOB. OCHOBATEb LIKOJIbI (PU3HOJIOTOB.

Hiobya-Peiimon Owmumib — ocHOBaTenb sJekTpodusnonoruu. Hemeuxuit ¢uznonor,
yueHHK Mrosutepa. buosnextpudeckue ucciae10BaHNs IPOBEIEHUS HEPBHOTO BO30YKICHHUS.

[lypkune S — uemckuit ¢usnonor. McenenoBanus (pu3nogoruu 3peHusi, OCHOBATEIb
duznonornueckoro uHctutyra B Ipare.

Onypanc Mapu Kau Ilbep — Ppanmysckuii ¢usuonor. M3yuenue aHaTOMUU U
(U3UOJIOT MM TOJOBHOTO U CIIMHHOTO MO3Ta.

bepuap Knon — Beimarommiicss ¢paHiry3ckuii pu3noior, OCHOBATEIb YHIOKPHUHOJIOTHH.
I'omeoctas. MccnenoBanus pU3HOIOTUN MUILEBAPEHHUSL.

I'enbmronsi ['epman — Hemenkuit ¢usuonor, Gusuk, aHaToMm, MateMaTuK. OUHOIOTHS
ciyxa u 3peHus. «Pusmosormyeckas oOnNTUKa». M3MmepeHune CKOPOCTH paclpOCTpaHEHUS
BO30YKIEHUS 110 HEpBaM. 3aKOH COXPaHEHUs SHEPTUH, TOHATHE «CBOOOAHON IHEPTUM.

Tema 4. MEJMIIMHA 1 ®U3NOJIOT' A B POCCHUU XIX — XX BEKOB

Ounomaputckuit  Anekceii  MaTBeeBUY  —  OCHOBOIIOJIO)KHMK  MOCKOBCKOM
¢usuonoruueckoi  mkoiabl. IlepBelid  yuyeOHMK 1O  (U3MOJOTMM, OCHOBAHHBIM  Ha
HKCIIEPUMEHTAJIbHBIX HcClenoBaHusIX. VccnenoBanus AbIXxaHMs, OMOAIEKTPUYECKUX SIBICHHIH,
NUILEBapeHusi, peIeKTOPHBIX peakiuii. M3ydeHne Mmexanu3ma HapKo3a, TpaHCc(y3uoIorusl.

CeuenoB lBan MuxaiioBuu — co37aTelh POCCHHCKON (DU3MOJOTUYECKON IIIKOJIBI.
OTkpeITHE SIBIE€HUS LEHTPAIbHOIO TOPMOXKEHHS, CyMMAallUM B HEpPBHOM CHCTEME U T.I.
«Peduiekchl TOJIOBHOTO MO3Tay.

Benenckuit Hukonait EBrenbeBuu — yueHuk M.M.CeueHOBa, OCHOBOIIOJIO)KHHUK YUYEHHUS
00 00IMX 3aKOHOMEPHOCTSIX pearupoBaHus BO30YINMBIX CUCTEM OpraHU3Ma.

[TaBnoB WBan IlerpoBuu — BhIgaromuiicss poccuiickuit gpusnonor, naypeat Hobenesckoit
npemun. MccrnenoBanust pU3noa0ruy NUILIEBAPEHUS] U HEPBHOW CUCTEMBI.

Tema 5. PU3NOJIOTUA B TOMCKE

Kynsa6xo Anekceit AnekcaHapoBUY — (PU3UOTOTHIECKUE HCCIICIOBAHUS BOCCTAHOBIICHUS
KU3HEHHBIX (PYHKLUH - 0)KUBJICHUE TOJIOBBI COOAKH, OKUBJICHUE CEpJIlia YEIIOBEKa.



[lerens Bnagumup AHTOHOBMY — OCHOBaTellb Kadeapsl (U3MOJIOTHHM YeJIOBEKAa U
KUBOTHBIX B TT'Y.

Mensenes Muxann AHapeeBHY — 3aBeAyIONMHA Kadeapoil HOPMaIbHON (H3MOIOTHU
CubI'MY.

Hccnenoanus, mpoBoauMbie Ha Kadeape (GU3HoI0ruu yenoBeka u KUBOTHEIX TI'Y.

b1.B./[B.01.01 IIpompbliiieHHAast OMOJIOTHSI M CAHMTAPHAsE MUKPOOMOJIOTHSI

ONeKTUBHAS TUCLIHILINHA.

Cemectp 2, 3a4eT.

S3BIK peanuzanuu — pyCCKuu.

OO6m1ast Tpy10eMKOCTh TUCIUIUIMHBI COCTABIISIET 2 3.€., /2 4acCOB, U3 KOTOPHIX

— nexnmd: 20 u.;

— CEMUHAPCKHUE 3aHATHUSA: 8§ 4.

TeMaTHYecKHH NJIaH:

Beenenue. IIpombinuieHHas Owuosorus. buonormdyeckne mnpousBojactBa. OCHOBBI
KYJIbTUBUPOBAHUS KJIETOK MHKpoOpranu3MoB. IloaroroBka mnpousBojcTBa. DepmeHTAIus.
[ToctepmeHTaIIOHHBIN STan mpou3BoaAcTBa. LleneBoit mpoayKT.

b1.B./IB.02.01 IIpombinuieHHAasi 0MOJIOTUS U CAHUTAPHASI MUKPOOUOJI0T U

OneKTUBHAs AUCLMILINHA.

Cemectp 3, 3auer.

S3BIK peanu3anuy — pyCCKHM.

OO01mas Tpy10eMKOCTh TUCIUTUIHHBI cocTaBisieT 3 3.e., 108 yacoB, U3 KOTOPBIX

— gexuuu: 20 u.;

— CeMHHAPCKUE 3aHsATus: 12 4.

TemaTn4yeckuii njian:

Tema 1. I'maponmornyeckwii IUKI, THAPOJIOTHS W THAPOXMMHS ITOBEPXHOCTHBIX H
MOJ3EMHBIX BOJAHBIX OOBEKTOB

Kpatkoe conmepxanune Ttembl: ['mapocdepa. Cucrema HpoIECCOB THUIPOIOTHYECKOIO
nuKiIa. BinsHue IUIOTMH M pe3epByapoB Ha TMAPOJOTMYECKUN LMKI. BOIHBIE SKOCHCTEMBI.
CtpykTypHble M (QYHKIHMOHAIbHbIE OCOOEHHOCTH BOAHBIX SKOCHUCTEM. THMBI 03ep IO
IOPOMCXOXKACHUIO U TepeMelMBaHuio. TemmeparypHas cTpaTU(UKALUS 03€p, MEPOMMKCHS.
Tunsl BETIaHAOB M UX 3HAYEHUE JIJIS 3alIMThI OT MaBOAKOB U JUIsl OUMCTKU BOJBI OT OMOTE€HHBIX
u30bITKa 37eMeHTOB.  [IOHATHS BOJIOHOCHOTO TOPH30HTAa, BOJOYIOpa, NEPKOJSILHUUA H
apTe3uaHcKoro dacceiHa.

Tema 2. Boguble pecypcsl, BogonoTpeOieHne u BojgooTBeaeHue. Kauectso Bo.

Kpatkoe conepxanue tembl: bananc BoaHbIX pecypcoB. [IpoOiema HexBaTKu MpecHOU
BOABI U NyTH €€ pemeHuss. OCHOBHBIE MOAXOMAbI K OYMCTKE MUTHEBON BOJABI OT HUTPATOB U
cynbhaToB. TeXHOJOTUU OYUCTKH BOJBI OT METAIOB. Bo/10omoAroToBKa NMUTHEBOM BOJIBI U CXEMa
OUHCTKHM CTOYHBIX BoA. KauecTBO muTheBOM BoOAbI: mokazaTenu. HopMupoBaHue KkauecTBa
MIATHEBOW BOJBI: CTAHAAPTHI PP 1 MeX1yHApOIHBIE CTAHIAPTHI.

Tema 3. 3arpsi3HeHUE MOBEPXHOCTHBIX BOJAOEMOB COEIMHEHUSIMU OMOTEHHBIX 3JIEMEHTOB
U 3BTpOdUKaLKs BOJOEMOB.

Kpatkoe conepsxanue temsl: llepBuuHas mpoOayKIMM BOJOEMOB M €€ JIMMUTHPOBAHUE
az3oToM U ¢ochopoM. Peakunnu Onoreoxumuyeckoro mukiaa azora u ¢ochopa. OcobeHHOCTH
JECTPYKLIMOHHBIX MPOLECCOB B 3BTpOo(ULMpPOBAaHHBIX BojgoeMax. OOpa3oBaHHE TOKCHHOB
BOJOPOCISIMM B 3BTPOGUIMPOBAHHBIX BOJOEMax. 3arpsi3HEHUE [OBEPXHOCTHBIX  BOJ
cyib(araMu, MCKYCCTBEHHBIE BeTJIaHABl. ECTeCTBEHHOE M aHTPONOreHHOE 3BTPO(GUpPOBAHHE.
[Tpenynpexaenue 3BTpoUKAIUUA U MEPHI BOCCTAHOBJIEHUIO 3BTPO(PHPOBAHHBIX BOJIOEMOB.

Tema 4. 3arpsi3HeHHE TOA3EMHBIX BOJ] COEAMHEHHUAMH a30Ta.

Kpatkoe conmepxanue Tembl: 3arpsi3HEHHWE MOA3EMHBIX BOJ HUTpaTaMu. BO3MOKHBIN
TOKCHYHBIN 3P PeKT HUTpaToB. [IpHUMHbI, HCTOUHUKHU NOMAAAHUS HUTPATOB B MOJI3€MHBIE BOJIBI.



HeratuBHble mocneAcTBUs Uisl 30pOBbsl HaceleHHs. MeToAbl OYHUCTKU BOJ OT COCIMHEHHM
azora.

Tema 5. Hedrsanoe 3arps3HeHHE BOIOEMOB.

Kpatkoe coneprkanue Tembl: 3arpsi3HeHHE BOAHBIX SKOCUCTEM YIJIEBOAOPOIAaMH HE(PTH.
[IpoGiiema He(DTSAHOTO 3arps3HEHHS BOJHO-OOJIOTHBIX YrOAWMH B MECTaX WHTECHCHUBHOU
HedTeno0bIuN U MyTH €€ peuieHus. buoTexHonoruu Ans JTUKBUAALUUU MOCIEICTBUN Pa3JIMBOB
HedTu. [IyTn nerpagamnuu yrieBoaopoaoB HeTH B BOAHBIX SKOCUCTEMAX.

Tema 6. 3arpsi3HeHuE BOJ KOHCEPBATUBHBIMU OPraHUYECKUMH 3arps3HUTEISIMU.

Kpatkoe conepxaHue TeMbl: 3arps3HEHUE XJOPUPOBAHHBIMHU YIJIEBOJOPOJAMU H
JPYrUMU NECTULUIAMU. 3arpsi3HEHHUE MOJUIUKINYECKUMHU apOMAaTHUYECKUMU YTJIE€BOJAOPOIaMHU
(ITAY). bens(a)nupen kak uHAUKaTOpHOE BemecTBo psiaa [TAY. 3arps3Henue yrieBogopoaaMu
He(dTU. 3arpsa3HeHHe XJIOPUPOBAHHBIMU YIJIEBOJIOPOAAMH U IPYTMMH CTOMKUMHU MECTUINIAMU.
Case-study: 3arpsi3HeHHE aKBATOPHUl NUOKCHHAMH BCJIEACTBHE MPUMEHEHHUS TECTHIMIOB BO
Bretname B 1950-1960-x rr.

Tewma 7. 3arpsi3sHeHUE BOAHBIX IKOCUCTEM METAJJIAMH.

Kpatkoe copepxanue Tembl. VMICTOUHMKHM METalNIOB B NHUTHEBOM BOJE. 3arpsi3HEHUE
QTIOMUHHMEM,  MBIIIBSIKOM, CBHUHIIOM, PTYThlO, KaJMHEM, MEAbI0:  TOKCHUKOJIOTHA,
roCy/IapCTBEHHbIE CTaHAApTHL. MeTamicoaepiKalue CTOKH JOOBIYU MOJIE3HBIX HCKOMAEMBbIX.
Pryrh, MBINIBbSIK, KaJMHUHA W CBUHENl Kak Haubojiee TokcuuHble MeTayuibl. Case-study:
3arpsi3HEHNE MBIIIBSIKOM MUTHhEeBOM BoibI B banrnazaem. Case-study: 3arps3HeHHEe MOPCKOI BObI
PTYTBIO M SniieMus B 3aiuBe Munamara (Snonus, 1950-1960-e rr).

Tewma 8. buonoruueckoe 3arpsi3HEHUE BOJHBIX 3KOCHCTEM.

Kpatkoe conepxanune tembl: [lpuumHbl 3a00jieBaHUl, IEpENAIOLIUXCS 4YEpe3 BOJY.
Wudekuronnsie 3a0051eBaHus, IepeaBaeMble Yepe3 MUTheBYIO BOy. Bo30OynuTenu, CHMITOMBI,
npoUIaKTUKA.

b1./1B.02.02 OcHoBBI M4€J10BOICTBA

ONeKTUBHAS TUCIHILINHA.

CemecTp 3, 3auer.

S3BIK peanu3anuu — pyCCKUi.

OO61as TpyA0eMKOCTh IUCHHUIUIHHBI cOCcTaBiseT 3 3.€., 108 uacoB, U3 KOTOPBIX

— exrmd: 20 u.;

— CeMHMHAapCKue 3aHsATus: 12 4.

TemaTu4yecKHui IJIaH:

Tema 1. buonornueckne u KyJIbTYpPHO-UCTOPUUECKHE ACHEKThl CTAHOBICHUS U
JATBHEHIIIETO Pa3BUTHUSI alTUJI0JIOTHU U alTUKYJIbTYPHI.

3agaud ¥ METOAMKAa M3y4yeHHUs Kypca. ANUIO0JIOTHS Kak HayKa O MEJOHOCHOMW Iuere.
[TuenoBOACTBO (amMUKYIbTYypa) Kak pas3zesl OMOTEXHOJOTHH, MCKYCCTBO YIIPaBJICHUS MUYeIaMu
JUISL TIONYYEHUsT MaKCUMaJbHOM OTJa4d C MHHUMaJIbHBIMM 3aTpaTaMd TpyJa U BpPEMEHH.
3HavyeHHWE IMYEJIOBOJICTBA B JKM3HU dYenoBeka. CBs3b MUETOBOJACTBA C APYTUMH OTPACISIMU
CEIbCKOXO3SMCTBEHHOIO  MPOM3BOJCTBA. KpaTrkue cCBeaeHUs 1O HUCTOPUU  Pa3BUTHS
MYENIOBOJACTBA W Hayku o muene. CocTossHue MYeNoBOJACTBA B Poccuum u 3a pyOekoMm.
DKonoruveckue mpoOIeMbl MUETOBOACTBA. 3a/1a4u U MEPCIEKTUBBI PA3BUTHS TYEITIOBOJICTBA.

Tema 2. CeMbs 1 )KUIUIIE METOHOCHOM ITUEIBI.

HekoTopsie BOmpockl cucTeMaTUKHU U BONIONUH muen. OOIecTBeHHbIN 00pa3 KU3HU B
HajcemeicTBe muenrnHbie. OOIIeCTBEHHBIN 00pa3 KU3HU MEAOHOCHOM muenbl. [TuennHas maTka,
ee (YHKIIMOHANIbHAS XapaKTepucTrka. Paboumne muensl, UX 3HaYCHHUE B )KM3HU MUYETUHON CEMBH.
TpyTHU U UX posb B ceMbe. bruonorndeckas u QyHKIIMOHAIBbHAS IEIOCTHOCTD IMUETUHON CEMbH.

[TuennHOE THE310 M PACIOJIOKEHHE B HEM KOPMOBBIX 3amacoB M pacmuiofa. BockoBwie
MOCTPOMKM M WX POJIb B BOCHPOW3BOACTBE IOJHOIEHHOTO, »XHU3HECITIOCOOHOTO TOTOMCTBA.
Slyeiika kak rneMeHTapHasi KOHCTPYKTUBHAsS €UHUIIA COTOB. JKU3Hb MUEIMHONW CEMbH B TEUCHUE
roja.



Tewma 3. BHeminee u BHyTpeHHEE CTPOCHUE METOHOCHOU MUEbl.

Crpoenue tena muen. OcoOEHHOCTH BO BHEIIHEM CTPOCHMM MAaTKH, TPYTHA M paboueit
nuenbl. PoToBoii ammapar u ero (GyHKIMH. YCHUKM W MX Ha3HaueHHe. Poib BOJIOCKOB Ha Telne
myenbl. CTpoeHre U GyHKIIMH OPraHOB MEPEABIKEHUS MTUSTUHBIX 0COOSH.

OOmeH BemecTB y muen. [IumieBapuTenbHbIi KaHal MYebl ¥ MPOLECCH, MPOTEKAIOIIHE B
ero otaenax. CtpoeHue u QyHKUIUHU CIIOHHBIX >kene3. CucreMa AbIXaHHUs U ra3000MeH y myed.
OCOOCHHOCTH M CTPOEHHE CHCTEMBI KpoBooOpamieHuss y muen. DPyHKuuu KpoBu. OpraHbl
BbIienieHus. JKeme3bl BHEITHEH ceKpelry U UX QyHKIUH.

HepgHas cucrema myen. Opransl 3peHus, OOOHSHUS, OCSI3aHUS U BKYCa.

Tema 4. Pa3MHOKE€HHE U pa3BUTHE MEIOHOCHOW IMUEIIbI

[TomoBast cucrema matku, padbodeil muensl U TpyTHS. PU3HOIOTHYECKHE OCOOESHHOCTU
CIIAapUBAaHUs MAaTOK C TPYTHSIMHU, nonuanapus. [lonoBoe n napTeHOreHeTHYeCKOe Pa3MHOKEHUE.
[Tuensi-TpyToBKH. Pa3zBuTHe muenuHbix ocobei. PakTopbl, OMpEeAesIore Pa3BUTHE MAaTOK U
pabouux myel.

EcTtecTBeHHOE pa3sMHOMXKEHUE MUETUHBIX cCeMel. 3HaueHue POeHUs Uil COXpaHEHUs BUA.
Cpoku 1 moAroToBka Kk poeHuo. CrnocoObl v PHUEMbl PETyIUPOBAHUS POSHUS CEME MYell.

Tema 5. [loBenenue MeqoHOCHOM muenbl. OpreHTAIUs B IPOCTPAHCTRE.

[ToBenenue matku U TpyTHs. [lommdaTuam pabounx muén. CtpoutenbHas ACSITENBHOCTD.
OcoOenHocTy 3peHus muen. be3yciioBHbIE M yCIOBHBIE PeQUIEKCHl MUENl M UX 3HAYEHHUE JUIS
MPaKTUYECKOro MmuenoBojicTBa. CurHanuszanusi B ceMbe muen. depoMoHHAs KOMMYHUKanus U
pasaenenne (GYHKIMHA BHYTPH CEMBH, B3aMMOCBS3b MEXAY OCOOSIMH ITYEIMHON CEMbH.
Curnanplble aBUkeHUs. DypakMpOBOYHOE MMOBEICHUE METOHOCHBIX TYEIL.

Tema 6. KopmoBast 6a3a m4enoBoicTBa.

3aBHCUMOCTH MPOU3BOACTBA MPOYKTOB MTYEIIOBOJICTBA OT KOPMOBOM 0a3bl.

Knaccudukanus pacreHnii KOpMOBO# 0a3bl MYETOBOACTBA IO BPEMEHH IIBETCHUS, MECTY
oOuTaHusi U Xapakrepy coOupaemoid mnponykuuu. KpaTkas xapaKTepuUCTHKa MBUIBIEHOCOB.
KpaTkass XapakTepuCTHKa OCHOBHBIX CEJIbCKOXO3SIICTBEHHBIX M JHUKOPACTYIIMX MEIOHOCOB.
OnpezneneHne MEIOHOCHBIX PECYPCOB MECTHOCTH M METOJMKA COCTAaBJIEHHUsI KOPMOBOIo OajaHca
MaceKH, X0341iCTBAa U MECTHOCTH.

Tunsr Megoc6opos. ITlogaepxkuBaromuii ¥ TiIaBHBIA MeNOCOOpBI, WX 3HAYCHHE IS
JKU3HEICSITEIIBHOCTH U TIPOIYKTUBHOCTHU IMUETUHON CeMbH. BiusiHue KIMMAaTUUECKUX, TTOTOTHBIX
YCIIOBHI M YPOBHSI arpOTEXHUKHU Ha BBIJCIICHUE HEKTapa PaCTEHUSIMU B PAa3HBIX 30HAX CTPAHBI.

MeTtob1 H3ydeHHst KOpMOBOW 0a3bl muesioBoAcTBa. Onpenenenne Me10Boi

IIPOJYKTUBHOCTU MECTHOCTH.

Tema 7. bone3Hu u BpeIuTeId MEIOHOCHOM MMUEITbI

Bnusnue OonesHelt mué€n Ha pa3BUTHE U MPOAYKTHUBHOCTh IMUENHUHBIX CEMEH.
[Tpodunaktuyeckue meponpusitus. Kinaccupukauus Oonezneil. Hesapasuble Oosie3HM MUEN.
bone3nun, BbI3BaHHbIE HENPABWIbHBIM IHUTAHUEM, TOKCHKO3bl. OTpaBieHus MU€N Mpu
NPUMEHEHUN XHUMHUYECKUX CpPEICTB OOpbObl € CETbCKOXO3SIICTBEHHBIMH BPEIUTENSIMH,
0oJe3HsIMU pPAacTEHUH U COpHSKaMU. bolle3HM, BBI3BAaHHBIC HETMPABUIBHBIM DPa3BEACHHEM U
coJiep)kaHueM MuenuHbIX ceMel. MHdexnuonnbie Oone3nn muén. Knunuueckas KkapTuHa, Mepbl
O60ppObl M mpenynpexacHus. HBasuonHble Oone3nu muén. buonorus BozOyauTeENei,
KJIMHUYECKasi KapTUHA, Mepbl 00pHOBI U MPEIYITPEKICHUSI.

XUIIHUKHU U TIapa3UThI IMUETL.

Tewma 8. [Toposs! (MOABUIBI) METOHOCHOMW TTUYEITHI

Ilonatue o mopome B muenoBojacTBe. [loponel muén, MopdodyHKIMOHATbHAS
XapaKTepUCTHKA OCHOBHBIX MOPO/I U MOPOAHBIX TUIIOB MUEN. DKCTEphepHas OILIEHKa OPOIHOCTH
muén. Mopdomerpuueckuii MeTon. ['eHeTHUeckwe MeTONbl OIEHKH TMOPOJHOCTH MYEIL.
YucronopoiHOe pa3BeieHUE, CKpelBaHue U rudpuanszanus muén. VckyccTBeHHOE OCeMEHEHNE
MYEJIMHBIX MATOK.

Tema 9. Opranuzanus MporU3BOJCTBA B TYETOBOJICTBE



VYcnoBusi, omnpeAensioniMe  ClelHald3alyio B IYEJIOBOACTBE. 3OHAIbHAs U
BHYTPUXO3SIIICTBEHHasl crienuanu3anus. Pa3mepsl muenoBoguecKuX X03sicTB, (epM U macek.

[Taceunble moCTpoiKH. THMBI 3UMOBHHUKOB M TpeOOBaHWSA, NPEABSABISEMbIE K HHM.
Kommuiekc oGopynoBaHus, MpeJHA3HAYEHHOTO /Jis KOYEBKM W MABUJIBOHHOTO COJECpKaHUS
ITYETIMHBIX CEMEH.

[TyenoBonHBIM HHBEHTaph g pabOThl € MYETUHBIMH CEMbSIMH, HWHBEHTapb H
o0opynoBaHuE sl TONYyYEHHs] W MepepabOTKH MPOAYKTOB MUenoBOACTBA. CHUCTEMBI YIIbEB.
BepTukanbHble M TOPU30HTAIbHBIE THUIIBI yiIbeB. KOHCTPYKTHBHBIE OCOOCHHOCTH COBPEMEHHBIX
TUIIOB YJIbEB, MX PACIPOCTPAHCHHE W XapaKTepUCTUKU. KOHTpONBHBIA yine U y4€T ero
MOKa3aHUuM

OTtOop M oOTKauka Meaa. YUeT KOJMYECTBA MeAa B CEMbSIX M HX MeJoBasd
NPOAYKTUBHOCTh. BanoBoii u ToBapHbIii Men. BockoBasi HpoOIyKTMBHOCTH Mmuesl. MeToasl
YBEIIMYEHUS! MPOU3BOJACTBA BOCKAa B MUYEIHMHBIX CEMbsiX. BpIOpakoBka M mepepadoTKa COTOB.
Hcnonb3oBanue CTpoUTENbHOW paMku. M3roroBneHue BouiuHbl. [IpoM3BOACTBO NbUIBLBI U
nepru. KoHcTpyKTHBHBIE 0COOEHHOCTH TbUIbLIEYJIOBUTENENH. COOp M KOHCEPBALUS bLIbIIBL.

TexHonornueckue 0COOEHHOCTH MPOU3BOJCTBA MATOYHOI'O MOJIOYKA, MPOTIOIUCA U s/1a,
UX KOHCEpBalusi U XpaHeHue. TeXHOJIOrHYecKue pEerjiaMeHThl MPOU3BOACTBA MPOAYKLUHU
MTYEJI0BOJICTBA.

b1./1B.02.03 CyneoHasi JHTOMOJIOTHSI

DneKTUBHAs JUCUUILIMHA.

Cemectp 3, 3auer.

SI3bIK peanu3anuu — pyCCKUM.

OO01mmas Tpy10eMKOCTh TUCIUTUIHHBI cocTaBiseT 3 3.e., 108 yacoB, U3 KOTOPBIX

— gexuuu: 20 u.;

— CeMHHAPCKUE 3aHATUS: 12 4.

TemaTuueckui nJian:

Tema 1. Bepenue. CyneOHO-dHTOMOJIOTHYECKAST SKCIEPTHU3A: 1IETH, 3a/a4d, OOBEKTHI
uccienoBanus. Tema 2. ['pynnbl HACEKOMBIX, MPEICTABISAIOMINX KPUMUHAIMCTUYECKUM HHTEpEC.

Tewma 3. MeTtoapl cyneOHON IHTOMOJIOTHH.

Tewma 4. Dtanbl U XapaKTEPUCTHKA Pa3I0KEHUS Tpyla HACEKOMBIMH.

Tema 5. Mopdonmornueckue npu3Haki HACEKOMBIX, UCTIOJIb3yeMbIe ISl UICHTU(DUKAIIUH.

Tema 6. HacekoMble HEKpOOHOHTHI U MEPTBOEbI, OCHOBHBIE TIPEICTABUTEIH.

Tema 7. OcoGeHHOCTH OCMOTpa TpyMa MpU THUIOCTHOM €0 Pa3IOKeHHUH.

Tema 8. Metoasl cOopa HAcCEKOMBIX C TPyIMa W HUX KOHCEpBALMS JJS MOCIEAYIOLIETO
YCTaHOBJIEHHS] TAKCOHOMHUYECKHUX XapaKTEPUCTUK U XMMHUYECKOTO aHaIn3a.

Tewma 9. Onpenenenue Bo3pacta JUYMHOK U CPOKOB Pa3BUTHUSI HEKPOOMOHTOB.

Tema 10. Omnpenenenue cpoka, MOPOLIEAIIET0O CO BPEMEHH CMEPTH YEIOBEKA WIIH
JKUBOTHOT'O, B TPYII€ KOTOPOTO HAMIEHBI 00BEKTH SHTOMOJIOTUYECKON TTPUPO/IBI.

Tema 11. AHanu3 MOJyYEHHBIX SHTOMOJIOTMUYECKUX JaHHBIX, (POPMYJIHPOBKA BOIIPOCOB
DKCIEPTY.

Tema 12. Craten YK PO u uHble periiaMeHTHpPYOIIME HOPMATHBHO MTPABOBBIE AKTHI.

Tema 13. PeTpocnieKTUBHBIIN aHAIU3.

Tema 14. AnroputM © TpaBWiIa 3allOJHEHUS AaKTOB, MOJMUCOK M HKCHEPTHBIX
3aKJIFOYEHUN.

b1./1B.03.01 MeToabl MoJIeKY/JISIPHOH OMOXUMUM

OneKTUBHAA TUCHHIUINHA.

Cemectp 5, 3auer.

S3BIK peanuzanuu — pyCCKuu.

OO6m1ast TpyI0€MKOCTh TUCIUIUIMHBI COCTABIISIET 2 3.€., /2 4acOB, U3 KOTOPHIX
— nexiuu: 10 4.;



— ceMUHapcKue 3aHsaTus: 16 4.

TemaTnuyeckuii niax:

Tema 1. ba3oBble OCHOBBI JKCIEpUMEHTaNbHON Omoxumuu. Pacuer pH cpensl.
[TpurotoBnenue OypepHbIX pacTBOPOB.

Tema 2. BBenenue B METOIbI CIIEKTPOCKOIHH.

Tema 3. dusnyeckne OCHOBBI METOJOB CIHEKTPOCKONHUH. CIIEKTPOCKONHS B BUAUMOM U
YO obnacru.

Tema 5. Mertoapl ctiektpodayopumerpun. OiyopectientHas mukpockonus. GFP.

Tema 6. BBenenue B paguon3oTONHbIN aHaIn3. PU3NUECKUE OCHOBBI PaJMOU30TOIHOTO
aHann3a. CHUHTWUIAIUOHHBINA cueTyuk. DOY.

Tema 7. PanunonsoronHelii aHamu3 B Onoxumun. I¢P(HEeKTUBHOCTh CUeTa.

Tema 8. Paguounsoronsl B OMOIIOTUYECKUX HCCleA0BaHUAX. M3yuenne mMeTabonnueckux
nyTteil. MeToa paguon30TonHOro pa30aBieHusI.

Tema 9. Brenenune B xpomatorpaduueckue metosl. JkciepumeHT M.C. LBera.

Tema 10. Kononuatast u ToHkocnoiHast xpomartorpagus. BOXX.

Tema 11. Metozs! onpeaenenust 6e1koBOro cocrana. [IpoTeoMHbIif aHanus.

Tema 12. Texunka 6€30MacCHOCTH B OMOXUMHUYECKOM J1ab0paTopuu.

b1.11B.03.02 JlecHasi JHTOMOJIOTHsI

DneKTUBHAS TUCIUTLIINHA.

Cemectp 5, 3auer.

SI3BIK peanuzanuu — pyCCKui.

OO61as TpyA0€MKOCTh IUCHUIUIHHBI COCTABISIET 2 3.€., /2 4acoB, U3 KOTOPBIX

— nexknuu: 10 4.;

— CeMHUHAapCKue 3aHsATus: 16 4.

TemaTruueckui nmJian:

Tema 1. [Ipeamer u 3agaun JIeCHON Y3HTOMOJIOTUU. MIcTOpHS TE€CHOI YHTOMOJIOTHH.

[IpenmMer u npobiemMbl JECHOW HSHTOMOJIOTMU. Pa3BUTHE JECHONH HHTOMOJIOTHUH 32
pyoexxom u B Poccum. Bkmag H.A. Xomonkosckoro u W.S. IlleBipeBa B cTaHOBIEHHE
OTEUYECTBEHHOM JIeCHOU dHTOMOJIOTHH. COBPEMEHHOE COCTOSTHUE M OpPTaHM3aIUsl JIECO3AIIUTHI B
Poccun. Jlecnast suTomonorust B Tomcke. OOmIie cBeIeHNs 0 BPeAUTENSIX JPEBECHBIX PACTCHHUI,
HAaHOCUMBIX UMH MOBPEXKICHUIX M UX MOCIEICTBUAX. PO HACEKOMBIX B CYKIIECCHSX JIECHBIX
OMOIIEHO30B.

Tema 2. Komrmuiekc BpeauTeneil BCXOJOB W KyJIbTyp TmiepBoro roja. Komrekc
BpPEIAUTENEH CTBOJIMKOB MOJIOJIBIX JIEPEBHEB.

CucremaTHyeckoe M SKOJIOTHYECKOe pa3zHOOOpas3ue TpyYIIbl BpeIuTeNed pacTeHHil B
MUTOMHUKAX W MoJoAHskax. [loyBooOHTaroImue HaceKOMBbIC, WMEIOIIUE JIECOXO3SIIICTBEHHOE
3HauYeHHE (MalCKUe XPYIIH, NIOHBCKUMA XPYIIL, METKYHbI, YePHOTEIKH, MEIBEIKH ).

Tewma 3. Kommnekc Bpenuteseit mo6eroB, TUCTHEB U XBOM MOJIOTHSKOB.

BpenuTtenun mouek, TUCTHEB U XBOU, TOOETOB M CTBOJIMKOB MOJIOJIBIX PACTEHUN (COCYIITHE,
TpHI3yIlNE HAceKOoMble; TayuiooOpa3oBarenu). Ce30HHAas CMEHa KOPMOBBIX pacTeHHH U
TEeTEPOrOHMS Y TIEM.

Tema 4. Kommneke HacekoMbIX-Quiriodaros.

buonornueckre 0COOEHHOCTH MAaCCOBBIX XBO€- M JIMCTOTPBI3YIIUX HACEKOMBIX
(pumnodaro, wmm gedonmaropoB). Bemblku MaccoBoro pasmMHoOkeHUs. [lepBuUdYHBIE,
BTOPUYHBIE M MUTPAIMOHHBIE OYard HACEKOMBIX-(prmtodaroB. XapakTepUCTHKA OTIEIBHBIX
TpyOn XBO€- M JIMCTOTPBI3YIIMX HACEKOMBIX. BpemuTenun XBOWHBIX MOPOJ: CUOMPCKHIA
KOKOHOIIPSIZl, COCHOBBI KOKOHOMPSI, MOHAIIEHKa, COCHOBasi COBKA, COCHOBAs IISA/ICHUIIA,
MUXTOBas TSJCHUIA, OOBIKHOBEHHBIM COCHOBBIN MIIWIBIINK, PHDKUI COCHOBBIA MUIHIIBIINK,
NUWIMIBIINKU-TKAaYd. BpeauTenu TMCTBEHHBIX MOPOA: 1yOoBas 3eJeHasi JIMCTOBEPTKA, HeTTapHbIN
HISJIKOTPSIZl, KOJIbYAThI KOKOHOIPSJ, 3JIaTOTy3Ka, HBOBAas BOJHSHKA, 3UMHSS IISJICHULA,
IS ICHUIa-00 1M paio, TOPHOCTAEBbIE MOJIH.



Tema 5. OOutarenu ayba v APEBECUHBI.

OO6mass xapaktepuctuka Tpynmbl. Oyard CTBOJOBBIX BpeauTeseil. XapaKTepucThkKa
TJIABHEHIINX CEMEWCTB M BHIOB. JKECTKOKpBUIbIE — BpEOUTENH Jy0a M JpeBecHHbI (ycauw,
37IaTKH, KOPOEbl, JOITOHOCUKU-CMOJIEBKH). [lepernoHuaTokpbuibie (pOroXBoCThl M KCUDUIPHH).
Yenryekpbuible (IpeBOTOULBI U CTEKJISHHULBI). TeXHUUECKHE BPEAUTENN IPEBECUHBI.

Tema 6.Bpenutenu mio10B U CEMSIH JPEBECHBIX PACTECHUI.

OOmasi XapakTepuUCTUKa TPYIIBI BpeAWTENeH IUI0J0B W ceMsH (kaprmogaros).
X034iCTBEHHO 3HAYMMbIE BUJbI KaprnodaroB (IIMIIKOBas OTHEBKA, IIHUIIKOBas CMOJEBKa,
€J10Bas IIMILKOBAas JTUCTOBEPTKA, IMCTBEHHUYHAS MyXa.

Tema 7. HacekoMble-sHTOMO(MArn — XMITHUKN U Mapa3UTOU/IbI.

OOnuratHple ¥ (aKyJIbTaTUBHBIE XHUIIHUKH JIECHBIX  HAaCEKOMBIX-(huTodaros.
buonoruueckoe paznooOpa3ue HaCEKOMBIX-I1apa3uTOUIOB.

Tema 8. Borpochl peryisiiuu YucI€HHOCTH JIECHBIX HACEKOMBIX.

[uknuueckue mpouecchl B JIECHBIX 3KocucTeMax. OCHOBHBIE MOJOKEHHUSI CAUHTETUYECKOM
TEOpUHU JMHAMUKH YHUCIIEHHOCTH MOMYJSLMA U MX Pa3BUTUE B paMKax JIECHOW IHTOMOJIOTHHU.
WNuepunonHbie 1 O€3MHEPIIMOHHBIE MEXAaHU3MBbI PETYJISIUN YHCIEHHOCTU JIECHBIX HACEKOMBIX.
Ponp sHTOMO(AroB B AWMHAMHKE YHCICHHOCTH JICCHBIX BpeawTencii. Ponb Bo3OymuTenei
3a0o0NieBaHU B JMHAMHKE YHCICHHOCTH JIECHBIX BpeauTeneil. TUIbl TUHAMUKUA YUCIEHHOCTU
JecHbIX (uTodaroB: cTaOWIBHBIN, MPOAPOMATBHBIN, SPYNTHBHBIN.. DKOJOTHUECKHH OOJIMK
TpYNIbL, BaXHEHINE npeacTaButenu. [I[puHiune noctpoenus (pa3oBbix MopTpeToB Ghutodaros.

Tema 9. O030p OCHOBHBIX METO/I0B 3aILUTHI JIECA.

Jlecomarosjoruyeckue OOCIEIOBAaHUSA U JieconaToyioruyeckuii MoHuTopuHr (JIIIM).
OneHka COCTOSIHMSI Haca)kJIEHUH IpHU JIECONATOJOTMYECKUX OOCIEe0BAaHUSAX U MOHUTOPHUHIE.
Hamzop 3a mosiBIeHHWEM M pacHpoCTpaHEHUEM BpeauTeNeld U COCcTOsHuEM JecoB. OOmuit
JIECONAaTOIOTHYECKUI HaJ130p. CrenuanbHbIi JI€COMAaTOIOTHYECKUIA HAaJ130p
(pEKOTHOCIIUPOBOYHBIN W jAeTanbHbIA). [lporHo3 B neco3ammre. Jlecoxo3siiCTBEHHBIE,
OHOJOrNYecKre U XMMUUYECKHE METO/Ibl 3alllUThI Jeca. JIECHON KapaHTHH.

b1./1B.04.01 MudopmannoHHbIe TEXHOJIOTHH B 0HOJIOTHH

DneKTUBHas AUCLHUILINHA.

CemecTp 5, 3auer.

SI3BIK peanuzanuu — pyCCKUi.

OOw1ast TpyA0€MKOCTh AUCLUIIUHBI COCTABISET 2 3.€., /2 4acOB, U3 KOTOPBIX

— Jreknuu: 6 4.;

— MpaKTHYECKUe 3aHATus: 28 4.

TemaTnuyeckuii niax:

Paznen 1. Beenenue B nnpopmannonnyto o6uonoruto. Madopmarus n napopmaioHHbIe
npouecchl. MTHbopMaimoHHble TEXHOIOTHH.

Tema 1. IIpenmer, 3a1aun U UCTOPUS Pa3BUTUS WHPOPMALMOHHON Ononoruu. Pa3nmenst
nH(popMalMoOHHON OHosoruu. B3anMonelicTBre co CMEXHBIMU pa3JellaMy HayKU U TEXHOJIOTUH.
Wudopmanus u  uHpopMauuoHHble mpouecchl. Teopuss uHpopmauuu. EnuHCTBO
MH(OPMALIMOHHBIX TPOIIECCOB B TMpupoie, odmecTBe U TexHHKe. OCHOBHBIE CBOMCTBA
uHpopmanuu. Cemuotuka, cemantuka. MHpopmaTuka, KOMIObIOTEpHbIE HAayKH, KOMITBIOTHHT.
KubepHeTrka, MHTEIUIEKTYalbHbIE CHUCTEMBI, SKCIEPTHBIE CHCTEMBI, «U3BJICUEHHUE ITaHHBIX).
WNudopmaninoHHbIe TEXHOJIOTHH, allllapaTHbIE U POTrPaMMHBIE CPEACTBAa HHPOPMATU3AIUH.

Tema 2. HayuHo-unpopManmoHHas qesiTeIbHOCTh B OMOJIOTUN U SKOJIOTHH.

JIOKyMEHTBl Kak MaTepHalibHble HOCHUTENIM Hay4yHOH uHopmauuu. Teopus HaydHOMH
uHpopManuu, e€ mnpeaMmeTHas oOnacTh (MHGOpPMALMOHHAS AESITENBbHOCTh; JTOKYMEHTBI Kak
MaTepHajbHble HOCHTEIM Hay4dHOH HMH(OpMaiuu; cpeicTBa obecredeHus HWHGPOPMAlMOHHBIX
MPOIIECCOB), 3a/1aun (M3ydeHue (Hay4dHO-) WH()OPMAIMOHHBIX MPOIIECCOB; pa3paboTKa METO/IOB
aHalM3a CeMaHTHYECKOW MH(OpMaLuy; pa3paboTKa METOI0B (PUKCAUU HAy4YHOU MH(POpPMALUU
B JIOKYMEHTAJILHOM BHUE; Pa3pab0oTKa MH(OPMAIMOHHO-IIOUCKOBBIX CHUCTEM, HCIIOJIb30BaHHE



AJIEKTPOHHO-BBIYMCIUTEIBHBIX MAIIMH JUIsI oOecredeHus: WH(OPMAIMOHHBIX IPOLECCOB) U
TEXHOJIOTUYECKUe 3TaIbl (cOop nHpOpMaLUY, aHATTUTUKO-CUHTETHYEeCKast 00paboTKa, XpaHEeHue,
UH(POPMALIMOHHBIA TIOUCK, PaclpoCTpaHEHHE Hay4YHO-TeXHHYecKoi uHpopmarmu). Tumnonorus
Hay4YHO-TeXxHHUYecKkoi nHpopmaruu. HbopMalMoHHas CTPYKTypa HAyYHOI'O IOKyMEHTa: HOBbIE
3HaHUS, PEIeBaHTHAs M HepelieBaHTHAsI HH(OpMAIIH, TOMEXH (MCKaXeHHUS ), HHPOPMAIIMOHHBIN
mymM. IlepBuuHas HayyHO-TeXHHMUYECKas HWHQpOpMauus: MyONMKalKMW, OTYETHblE U Jpyrue
JOKYMEHTBI, HE UMEIOIIHE cTaryca myonukanuid. [leppoanueckue, mpogoinKaroIuecs U pa3oBbie
W3JIaHUs, MX perucrpaunus. MeXIyHapoIHble CHCTEMBl PETUCTPALMM H3JAHUNA W Hay4YHBIX
crareii. OOMEH me4YaTHBIMH pPabOTaMH MEXAY CIEHUATUCTaAMH, HOPMAaTHBHO-TIPABOBBIC
OTrpaHWYeHUs, dTHKa oOMeHa. BTopuyHas HaydHO-TeXHWUYEeCKas wHopManusa: Oubnumorpadus
nepBoil U BTOpo# creneHu. KaTtamorm u ux pa3sHOBUAHOCTU (aj(aBUTHBIC, CUCTEMATUYECKHE,
npeaMeTHele u ap.). Tekymas u peructpanuonHas 6udauorpadus. MHGopmaoHHble N3JaHUS:
CUTHaJIbHasi nHpopManus, pedepaTuBHbIC KypHAIIBI M MX aHAJIOTU HA AJIEKTPOHHBIX HOCUTEISX.
PedepatuBuble u ananutuueckue o030pbl. Koaundukanus HaydHelX nyOaukanuil 1o
TEMaTUYECKON HAIPaBICHHOCTH: CUCTEMa YHUBEpCaIbHOM necsituaHoi kogudukammu (Y 1K).

Tema 3. MudopmanuoHHble MOAXOJbl K aHAIN3Y OMOJIOTMYECKUX U SKOJIOTHYECKHUX
IIPOLIECCOB U CUCTEM.

HNudopManmonHbie Moaxoasl (CEeMaHTHYCCKUN, OMOKMOCPHETUYECKHUI, CEMUOTHYCCKHU)
K aHaiau3y OHOJIOTMYECKUMX M 3KOJOTMYECKMX HpoueccoB U cucreM. CHUCTEMHBIH MNOJIXO[,
PENyKIIMOHM3M M XOJIU3M. buojorumueckue cucremsl, MX 0COOEHHOCTH. buonornyeckas
uH(popMalus; HacleCTBEHHas: HH(OpMalusl, ee 3aluTa 1 BocctaHoBieHue. Heliponoruueckas
uHpopManus, OMOJOTHYECKUEe CUCTEMbI YIpaBJIeHUs, roMeocTas. buonHnpopmaruka, reHOMUKa,
UX TpeaMeT W MEepCHeKTHBa pa3BUTUS. buoumHpoOpManuoHHble cuctembl, on-line
uHpopMaLMOHHbIe 0a3bl JaHHbIX. VHGOpMalMOHHBIE AacleKTbl W3Y4EHHUS CTPYKTYpbl U
JUHAMUKHA ~ OMOJIOTMYECKOro  pa3HooOpas3us.  BblumciuTenbHass — 9KOJIOTHS, OCHOBHbBIE
HalpaBJIeHUs] HCCIENOBaHUM B ATOM 00JaCTH. DKOJIOTMYECKOe MOENMpPOBAaHHE, BapHUaHTHI
MojIeJiel SKOJIOTUYECKHX TporieccoB u cucteM. [Ipodeccuu Oymymiero.

Paznen 2. TexHONOrUM JOKYMEHTAIbHOTO O(DOPMIICHHUS PEe3yabTaTOB OMOJIOTHYECKUX U
HKOJIOTMUYECKUX HCCIIE0BAaHUN.

Tema 1. KoMiibtoTepHbIe TEXHOJIOTUH pabOThI ¢ TEKCTOBOM MH(pOpMaLnei.

Hcnonb30BaHWe  MEpPCOHAIBHOIO  KOMIIbIOTEpA B HAy4HO-MCCIEA0BATEIbCKOM
NEeSITeAbHOCTH AN opopmiieHMsT y4eOHOW M HAaydyHOM JOKYMEHTAllMHM, OTYETHBIX
MaTepraioB.OCcoOOEHHOCTH TEKCTOBOIO O(OPMIIEHMS OTIENIbHBIX BHJIOB HAyYHBIX padoT, B TOM
quciae KBATM(HUKAIIMOHHBIX. TEKCTOBBIE pelaKTOpPbl, OCHOBHBIE (POpMaThl TEKCTOBBIX (ailyos,
uX ocoOeHHOocTH U mnpuMeHeHue. TpaHcnuTepauus Tekcrta. CHHTaAKCUYECKHIl KOHTPOIb,
IpoBepKa TIpaMMaTUKM U opdorpaduu, pegakTHpoBaHue U pereHsuposanue. CpeacTsa
aBTONOMCKA M aBTO3aMEHbl. BHenpeHue NOMOIHUTENbHBIX OO0BEKTOB OhopMiIeHHs (TaOIHIIb,
rpaduueckue H300paxkeHus u 1mp.). PegaktupoBanue OoibIIuX AOKyMEeHTOB. KoHBepramms
TEeKCTOBBIX (haiinoB u3 ¢opmarta B popmar. CozaHue TMIEPTEKCTOBBIX JOKyMEHTOB. Pabora ¢
daitnamu  popmata PDF, coszmanme 3ameTok W KOMMeHTapueB. VHTeluleKTyajbHBbIE
MH(OPMALIMOHHBIE TEXHOJOTMH. TeXHONOrnu pacrno3HaBaHUS 00pazoB: MpOrpaMMHbIE
IOPOAYKTHI, MCIONb3yeMble JUIl PACMO3HABAHUS TEKCTa M OCOOCHHOCTH HX MPAaKTUYECKOTIO
ucnosb30BaHusA. CHCTEMBI 3JEKTPOHHOTO NepeBoJa TEKCTOBOW HH(pOpPMAIMM U OCHOBHbBIE
BO3MOXKHOCTH UX UCIOJIB30BAHUS B IPO(PECCHOHANBHOMN NesITeIbHOCTH OMOJIOrOB U 9KOJIOTOB.

Tewma 2. LlutupoBaHue HayYHBIX MyOIHUKAIIHIA.

MenemkMeHT uuTHpoBaHus. [IpaBuna odopmiieHHs CHOUCKOB HH(POPMAIMOHHBIX
HMCTOYHHUKOB, TPEOOBAaHMs CTAaHAAPTOB M MeToauuecknx ykazanuii BAK, mpaBuma mms aBTopoB
KYpPHAJIbHBIX HAY4HbIX MyOnuKanuil. MeHemkepbl Oubmuorpauyeckux JaHHBIX M CHUCTEMBI
yrnpasiaeHus Oubnnorpadguueckoil HHPOpMalMe, HX BO3MOXHOCTHM U IPaKTUYECKOE
UCTIOJIb30BaHUE: MTOMCK HCTOYHUKOB, COCTABICHUE «KAPTOTEKW», IIUTUPOBAHKE, (POPMHUPOBAHUE
OouOmMorpaguIecKux CIUCKOB.

Tema 3. Cnenuanu3upoBaHHbIE TPOTPaMMBI s paboThl ¢ Oubnuorpaduei.



bubmuorpaduueckne wmenemxkepsl. Reference Management Software: OecrutatHbie
(manpumep, Zotero, Mendeley, Qiqqa u ap.) u nponpuerapubie (Hanpumep, EndNote, RefWorks
U JIp.), IporpaMMbl B OHJNaiH-cepBuckl (Hanpumep, EndNote Web, Citeulike). CpaBauTenbHbIe
npeumyniecTBa U HeaocTatku. [Ipodiaema BeiGOpa.

Paznen 3. MadopManmoHHbIe TEXHOJIOTHH aHATN3a TaHHBIX.

Tema 1. CtaTucTHYECKUE TaHHBIE.

JleckpunTuBHble H rpaduyeckue MeETOAbl aHanmuM3a JaHHbIX. CTaTHCTHYEeCcKOoe
oueHuBanue. Craructuueckas mpoBepka rumore3. MccinemoBanue 3aBucuMocTeil. MeTojbl
MHOTOMEPHOTO CTaTHCTUYECKOro aHanm3a. IlporpamMHoe oOecrieueHHe aHain3a JAHHBIX Ha
HEepCOHANbHBIX KoMIbloTepax. CozgaHue U pa3paboTKa JIEKTPOHHOMN TaOJINIIbI.

Tema 2. Ha3naueHue »31ekTpoHHBIX TaOmul. OCHOBHbIE MNPUHLMUIBI PadOTHI C
anexkTpoHHoi Tadnuieit MS Excel. DddextuBnas padora ¢ hopmynamMu U GyHKIHAMHU.

MaremaTtrnueckue, cratuctuyeckue. TekcroBble ¢yHkumu. Jlormueckue (yHKIHU.
OyHK1MYU 1aThl U BpeMeHU. OCHOBBI pabOThI C MAKETOM aHAJIN3a «AHAJIN3 JaHHBIX».

Tema 3. JleckpuntuBHbIC U rpad)iIecKre METOIbI aHAIN3a JAHHBIX.

IIpumeHeHue s3plka OPOrPaMMHUPOBAHUS Ui CTaTUCTUYECKOro aHammza R.
Craructuueckoe  oneHuBanue. Craructuueckas mpoBepka rumnore3.  MccimemoBanue
3aBUCUMOCTEH. MeTo/1bl MHOTOMEPHOTO CTATUCTUYECKOTO aHAJIN3A.

Paznmen 4. R - s3Ik mporpaMMHUPOBAHUS JIJISl CTATHCTUYCCKOM 00paObOTKH JAHHBIX U

paboThI ¢ rpaduKoi

Tema 1. OcHoBbl pa®oThl. ba3oBelil cHHTaKCHC.

3agem wucnonb3oBaTh R? Ilomyuenme u ycranoBka R. PabGora B R. PaGouee
npoctpancTBo. [lakeTsl. YcraHOBKa, 3arpyska, noixydeHue mHpopmamum o makere. IlakerHas
oOpabotka. Pabora ¢ OomplmMu MaccMBamMu JaHHBIX. Bektopa, MaccuBbl, Matpunpl, Jlara
(bpeiimbl, TAOIUIIBL.

Tema 2. @yHKIMOHA AJI pacyeTa CTaTUCTHK.

OyHKIMH, U1 pacueTa ONUCATENIbHbIX CTAaTHCTUK JUISl HE CIPYNIHPOBAHHBIX JAaHHBIX.
@yHKIMH, U1 pacuyeTa ONUCATENbHBIX CTATUCTHK AJI CIPYNIIMPOBAHHBIX JaHHbIX. Hanucanue
coOCTBEHHBIX (PyHKUMN. DPYHKIMM MPOBEPKH CTATUCTUYECKUX rumnore3. OmHOBBIOOPOUHbIE
TUIOTE3bl,  JBYXBBIOOPOYHBIE  THMIOTE3bl.  ['MMOTE3bI  MHOMKECTBEHHOTO  CPaBHEHHUS.
Jucnepcuonnslii aHanu3. JInHeHas perpeccust U Koppensauus. MHOXKECTBEHHas: perpeccus u
koppemsinus. Henuneitnas perpeccun. Jlorucrtuueckass perpeccus. Hemapamerpuueckas
CTaTHCTHKA.

Tema 3. Busyanmuszauus JaHHBIX B HayyHBIX MCCJIEIOBAHUAX M 00pa3oBaHuUU,
KOMIIBIOTEPHBIE TPE3EHTALIUN.

Busyanuzanusi AaHHBIX B HAayYHBIX HCCIEIOBaHHUSAX M OOPa30BaHHM, KOMIBIOTEPHBIE
npeseHTauuu. [IporpaMMHbIE CpeCcTBa CO3AaHUS UarpaMM U rpaduKoB, BCTPOCHHbIE (QYHKIIUU
CO3/1aHus TpaQUKOB M JUArpaMM CTaHJAPTHBIX MPOTPAMMHBIX MaKeTOB, HaydHas rpapuka u
crutaiinbl. [IpaBuna opopmiienus rpaduKoB U Iuarpamm, WUTIOCTPUPYIOIIUX HAayyHbIe PaOOTHI.
[Taketsl Tpaduueckoro mnpexacraBieHuss uHPopmanuu (ggplot2, lattice). Coznanue u
JEMOHCTpalMsl KOMIIBIOTEPHBIX Tpe3eHTauui. PenakTopbl KOMIBIOTEPHBIX Mpe3eHTAlHH,
OPUHIUIBI M TEXHOJOTWs  co3AaHus  mpe3eHTauud. OcCOOEHHOCTH — NpEe3eHTAlMid,
COTPOBOKAAIOIINX HAYUHBIE JOKIIAAbl M OTPAXKAIOLINX MaTepUasbl KBAIU(DUKAIIMOHHBIX paldoT.

Tema 4. Co3nanue oTUETOB.

R Markdown mokymenTsl. Mcnonb3oBaHue NpoayKTHBHBIH notebook interface, 4toObI
CIUIECTH TEKCT U KOJ MOBECTBOBAHUS JJISl OJTYUYEHHUS JIETaHTHOTO (POPMATHPOBAHHOTO BBIBOJA.
Hcnonp3oBaHne HECKONBKHUX s3bIKOB, BKiodas R, Python u SQL. Co3nanue MHTEpaKTUBHBIX
BEO-TIPUIIOKEHUH IS BU3YyaInU3alnu JaHHbIX ¢ Shiny.

b1./1B.04.02 MaremaTu4eckoe Mo/ieJIMPOBAHUE B OMOJIOTHH

3JIGKTI/IBH3_$I JOUCLUIIIINHA.
Cemectp 5, 3auder.



SI3BIK peanuzanuu — pyCCKuu.

OO0wiast TpPyA0EMKOCTh AUCLUILIMHBI COCTABISET 2 3.€., /2 4acOB, U3 KOTOPBIX

— JIeKnmu: 6 4.;

— MpaKTHYECKHUe 3aHsTusA: 28 u.

TemaTnyeckuii njan:

Tema 1. Benenne. Maremaruueckue MoIeIU B OMOJIOTHH.

[Tonsatue moxmenu. OOBEKTHI, LETM W METOIbI MOJENIHUPOBaHUSA. Moenu B pa3HBIX
Haykax. KoMmmploTepHble 1 MaTemMaTtudeckue Monenu. Mctopust nepBbIx Mojeneld B OMOJIOTHH.
CoBpeMeHHass KiacCHpHUKAIMA MoOAeTe OMOJOTHYECKHMX TIpoLeccoB. PerpeccuonHsle,
MMUTALMOHHBIC, KAaueCTBEHHbIE MoAenu. lIpMHIUIBI MMHMTAMOHHOIO MOJEIMPOBAHUSA U
npuMepsl Mozeneld. Cnenuduka MOICIUPOBAHUS KUBBIX CUCTEM

Tema 2. Moaenu OMOJOrMYECKUX CUCTEM, OINUCHIBAEMble OAHMM AH(PepeHInanbHbIM
YPaBHEHUEM IIEPBOTO NOPsIIKA.

Mogenu, npuBosiue K ofHoMy AuddepeHnraibHoMy ypaBHeHuto. [lonstue pemenus
OJIHOTO aBTOHOMHOTO jJuddepeHnanbHoro ypaBaeHus. CTaioHapHOE COCTOSIHUE (COCTOSHUE
paBHOBeCHs). Y CTOIMUMBOCTh COCTOSIHUS paBHOBECHs. MeTO/Ibl OLIEHKH ycTOMuMBOCTH. Pemenue
aMHEeHHOro  audQepeHnnaIbHOro  ypaBHeHUs  llpumepsl:  9KCIIOHEHIMAIBHBIA  POCT,
JIOTUCTUYECKHUH POCT.

Tema 3. Mopenu, onuceiBaeMbie crucTeMol A epeHInanbHbIX YpaBHEHUH.

OcHoBHble nOHATUS. Da3zoBass IIIOCKOCTb M (Pa3oBbIl mopTper. MeTon H30KIMH.
Y CTONYMBOCTh CTALIMOHAPHOTO COCTOsIHUA. VccnenoBanue cucreM ABYX JIMHEWHBIX YPaBHEHUM.
XapakTepucTuueckoe ypaBHeHHe. budypkaunonnas auarpamma. CUCTeMBl ABYX HEJIMHEHHBIX
middepeHnanbHbpIX ypaBHeHUd. Metop JlsmyHoBa JIMHEapu3ali CUCTEMBI B OKPECTHOCTH
CranuonapHoro coctosnusi. Kunernueckue ypaBuenus Jlotku. Monens BoabsTeppa. IIpoGiema
OBICTPBIX W MEJUIEHHBIX TIepeMeHHbIX. Mepapxus BpemeH. Meron KBa3MCTallMOHAPHBIX
koHueHTpauuil. Teopema TuxonoBa. depmeHT-cyOcTpaTHas peakius Muxasnuca-MeHTeH.
MynbTucTanmoHapHocTb.  Pa3oBbIE  MOPTPET  MYJIBTUCTAIMOHAPDHOM  CUCTEMBI.  THIBI
nepexiaroueHust tpurrepa. OtGop omHOro u3 paBHONpaBHBIX BUAOB. Konebanus B
OMOJOrMYECKUX cUCTeMax. ABTOKOJIE0aHUS U Mpe/eibHbIE IIUKIbL. Y CTOMUYNBOCTD NMPEAEIbHBIX
ukioB. bproccenarop. Konebanus B raukonuze. [unamuyeckuii xaoc. Cucrema Jlopenua.
JerepMuHUpOBaHHBIM Xaoc. JIMHEWHBIM aHANIW3 YCTOMYMBOCTH TPacKTOpui. /[uccurnarnBHbIE
cucTeMbl. JlnuHaMHuyecKuil Xaoc B COOOIIECTBE U3 TPEX BUJIOB.

b1./1B.05.01 Paauoskosiorus

DneKTUBHAs JUCLUILINHA.

Cewmectp 6, 3a4eT.

SI3BIK peanuzanuu — pyCcCKuu.

OOm1ast TPyI0EMKOCTh IUCIUTUTAHBI COCTABIISIET 2 3.€., 72 4acoB, U3 KOTOPBIX

— nexnmd: 20 u.;

— CEMHHAPCKHE 3aHATUA: & 4.

TemaTnyeckuil njan:

Tema 1. BBEJJEHUE

[Ipeamer, 3amaun, UICTOPUS Pa3BUTHUS, FTANbl U MEPUObl CTAHOBIICHUS PaTUOIKOIOTHH.
CBs3p C ApyrMMH HayKaMH M COBPEMEHHbIE MpoOsieMbl paaunoskosoruu. Mcmonb3oBaHue
ATOMHOM 3HEPTUU U PaJUOAKTUBHBIX U30TOIOB B HAYKE U MPOU3BOJICTBE.

Tema 2. DUSNYECKUE OCHOBBI PAZITMO2KOJIOTI' MU

OcHoBHbBIE CBelcHMsSI O cTpoeHuMu BemiectBa. CTpoeHue atoMoB. MaccoBoe uucio,
aTOMHBIM HOMEp. SIBIIeHNE N30TONNN.

EcrecTBeHHass U MCKYCCTBEHHasi paJiOAaKTUBHOCTb. OCHOBHBIE BUJbl MOHU3ZHPYIOLIUX
manyaennii (M), wmx cBolictBa. PaamoakTuBHBIN pacmaa siaep, BHIBI pacmana. 3aKkoH
PaAMOAKTUBHOIO  pacnafa. EIMHUIBI  aKTUBHOCTH  paguOHYKJIHWIOB. Mcnonb3oBaHue
PaAMOAKTUBHBIX H30TOIOB B HAYKE, MEIULIMHE U TPOU3BOJICTBE.



Ocnogsl nozumerpun M. Tonsitue o nose. Eqununel uamepenus no3el. [lornomennas u
SKBHUBAJIEHTHAs 103bl. MeTobl go3umerpun MN: nonuszanuronHas kamepa, CHMHTUIUISIIMOHHBIN
METOJl, XUMHUYECKHE METOAbl NO3UMETpUH. J[MCKpPETHBIA XapakTep noriouieHus sHepruu M.
Bzaumopeiicteue MM ¢ BemectBom. Bo30OykiaeHne W HOHM3AIMs aTOMOB W MOJICKYIL.
OOpa3oBanue nap uoHOB. JIunelHas miotHocTh MoHM3auuu (JIIIM) m nunelinas nepenaua
sueprun  (JIIID). OcobGennoctu moriomenust 3Heprud MM  OHMONOTHYECKHM BEIIECTBOM.
OtHocurenpHast Owonorudeckas dddexkruBHocts (OBD) WU. CBsi3b OTHOCHUTENHHOU
ouosornueckoil A(P(HEKTUBHOCTH € JIMHEWHOW Tmepenaveil sHepruu. 3aBucumoctb OBD ot
YCIIOBHI U 00bEKTa 00TyueHHS.

Tema 3. PAIAMALMOHHAA LUTOJIOIUA. PAAMOYYBCTBUTEJIBHOCTD
BUOCUCTEM U BOCCTAHOBJIEHUE OT JIYUEBOI'O ITOBPEXJIEHU A

Peaknus xnetok Ha oOmydenue. JleiictBue MM Ha MakpOMOJEKYJIBI M KJIETOUYHBIE
OpraHesulbl. 3aJepkKKa AeJIEHUS KIETOK.

[ToBpexxnenne u penapanuss JJHK B oOmydennoil kierke. PaamouyBCcTBUTEIHHOCTH
OMOMOJIeKyT: OeNKH, HYKJIEUHOBBIE KHCIOTHI, (pocomumuasl. PagmodyBCTBUTETBHOCTD KIIETOK,
TKaHeW U opraHoB. ['pynmbl KpuTUyecKux opranoB. CamooOHOBIsAOMUECs cucteMbl. [loHsTHE O
JIJ150/30. BupoBasi paamouyBCTBUTENBHOCTh. llpomecchl BOCCTaHOBIGHUS B OOJyYEHHBIX
KJIETKaX. 3aBHCHUMOCTh BOCCTAHOBJICHHSI OT BPEMEHHM M Xapakrepa OOIydeHHs, KOJIMYecTBa
MOTJIOUIEHHON 3HEPTUU M CKOPOCTH €€ HAKOIUIEHUS. 3aBUCUMOCTb TEMIIOB BOCCTAHOBJICHUS B
pa3IMYHBIX CHUCTEMax OpraHu3Ma OT MPHUCYIIEH UM CKOpPOCTU (DM3MOIOTMYECKUX IMPOILIECCOB
perexHepanuu.

Tema 4. ECTECTBEHHBII PAJIMAIIVIOHHBINA ®OH 3EMJIN.

W3nyuaTenn ecTeCTBEHHOTO IPOUCXOXKACHMS: 3€MHble W KocMmuueckue. OOsydeHue
YeloBeKa OT €CTECTBEHHBIX MCTOYHMKOB MOHHU3UpYIOLIEro usnydeHus. [Ipobrema 3amurthel OT
U3ITy4EHUs pajioHa.

Tema 5. TEXHOT'EHHBIN (MICKYCCTBEHHBIN) PAJUALIMOHHBIN ®OH.

HcTouHuky pannoakTUBHOTO 3arpsi3HEHUs BHEIIHEW cpenbl. ['oOanbHbIE BbINAIEHUS
PaAMOAKTUBHBIX OCAJKOB IOCIE PAJUALMOHHBIX aBapyUil M HUCHBITAHUM SAEPHOTO OPYXKUS.
Murpanus painoHykiIuaoB B Ouocdepe. IlepeHoc paaroakTUBHOIO 3arpsi3HEHUS O MUIIEBBIM
LEMM.

Tema 6. BIIMAHUE AJJEPHO-TOINUIMBHOI'O HUKJIA HA SKOCHUCTEMBI.

SAnepHO-TOIUIMBHBIA IIMKJ KaK MCTOYHUK PAJMOAKTHUBHOTO 3arps3HEHUs] OKpYyKaroulei
cpelpl. OKOJOrMYeckue mpodseMbl aTOMHOM  sHepreTuku. [IpoGnema  3axopoHeHus
PaAMOAKTUBHBIX OTXOJIOB.

Tema 7. OCHOBBI PAJIUALIMOHHOM BE3OITACHOCTH.

HopmupoBanue conepkaHusi paAMOHYKIMIOB BO BHewmHedl cpene. Ilonsarue
npuemiiemoro pucka. [Ipasuna pabotsl ¢ ucrounukamu NH.

b1./1B.05.02 M30pannbie pa3aennbl GU3HOIOTHH

DneKTUBHas AUCHUILINHA.

Cewmectp 6, 3a4eT.

S3BIK peanu3anum — pyCCKUi.

OOw1ast TPyA0EMKOCTh AUCIUILTUHBI COCTABISET 2 3.€., /2 4acOB, U3 KOTOPBIX

— exrmn: 20 u.;

— CEMHMHAPCKHUE 3aHATHSA: § 4.

TemaTuueckui nJian:

Tema 1. Crpoenne u ¢yHkuuum memOpaH. Dusnueckue IMpolecchl B MeMOpaHax.
Crtpoenue u monenu meMmOpaH. Hekortopele (u3nyeckue cBoiicTBa M mMapaMeTpbl MeMOpaH.
TpaHcIIOpT BHYTPH KJIETKH, U3 KIETKM U MEXIy KIETKaMHU. BHYTPUKIETOUHBIH TPaHCIOPT.
TpaHcnopT MeXay COCEIHUMHU KJIeTKamMu. TpaHCHOpT yepe3 KIeTo4yHble ciaou. [laccuBHBIA U
AKTUBHBIM TPAHCIIOPT.



Tema 2. T'opmoHasbHAs (QYHKIUS HEIHJAOKPUHHBIX OPraHOB. DHIOKpUHHAS (DYHKIHS
cepaua.

CemeiicTBO HaTpuilypeTHyeckux mentuaoB. Penentopsl atpuonentuaa. DPQeKTsl.
AJMIIOLNTHI U aJUIIOKUHBL. MeXxaHU3Mbl BIUSHUSA aIUIIOHEKTUHA HA NHCYJINHOPE3UCTEHTHOCTD.

Tema 3. Meauarops! 1 ropmonsl B XKKT.

OOue Bompocs! (PU3HOJIIOTUU SHJIOKPUHHOM cucTeMbl. CTpYKTYypHO-()YHKIIMOHAIbHAS
opranmsamus  perymaropuslx  cuctem  JKKT. OHTepanpHasi  HEpPBHAs  CHUCTEMA.
I"actposnTeponankpearnueckas sHAoKpuHHAsA cuctema. ['en FTO kak reHernueckwii axTop
PHUCK Pa3BUTHUS OKUPEHUS.

Tema 4. Teopus (yHKIMOHAIBHBIX cUCTeM. CBOWCTBa ()YHKIIMOHAIBHBIX CHCTEM.
Cucremorenes.

V310Bble MeXaHU3Mbl TEOpUM (YHKIMOHAIBHBIX cucteM. OCHOBHBIE CBOWCTBA
dbyHKIMOHANBHBIX cucteM. Camoopranmsanus. Camoperymsius. CucreMooOpa3yroimas poJib
pesyiabrara. zomoppusm QpyHKIMOHANBHBIX cucTeM. ['onorpaduyeckuii NpUHIMUI TOCTPOCHUS
GyHKIMOHANBHBIX ~ cUcTeM. MHpopManmmoHHble CBOWCTBAa  (YHKUIMOHAIBHBIX  CHCTEM.
KoHcepBatu3M ¥ IUIaCTUYHOCTh (YHKUHMOHAIBHBIX cHucTeM. CHCTEeMHOE KBaHTOBaHME
KU3HENeATeNIbHOCTH. CHUCTeMOreHe3: IpeHaTalbHbIM, NOCTHAaTalNbHbIA. «CHCTEMOKBAHTHI»
CHUCTEMOI'€HE3a.

Tema 5. Con kak cucteMHbId mporecc. buonorundeckoe 3naueHue cHa. OOBEKTUBHBIC
npu3Haku OnektposHuedanorpapuueckue rmnokaszatenu cHa. Pa3pl CHa M ICUXWYECKas
NesTeNIbHOCTh. Teopuu cHa. KOpKoBO-1T0IKOPKOBBIE MEXAaHU3MBI CHA.

Tema 6. Con u Bucuepanbubsie cuctembl. Con u cocrosiHue KKT. Con u pabora
CEpJICYHO-COCYIUCTOM U JpIXaTesbHOM cucTeM. COH U MUMMYHHAs U YHIOKPUHHAsI CUCTEMBI.

Tema 7. HMMMyHHas cuctemMa — COBPEMEHHbBIE IIPEACTaBICHUS. AYTOUMMYHHbIE
3a00JIeBaHUA: PUCKHU, IPUUUHBI. AyTH3M. | HTHEeHHUYEecKas TUI0Te3a.

Tema 8. CoBpeMeHHbIe TpobIeMBbl Helipodusnonoruu. Jlumbuyeckas cucrema. IMOLUU.
®obuun. Anaromus panoctu. Teopun Kapna Jlanre, 3urmynnga ®peiina, Yunesama Jlxeiimca,
Yontep Kennon. Tema 9. JKuzup 06e3 nsHeprum: mud wunm peanbHocTh. JKu3Hp mpu
MUHUMAaJbHBIX pacxojax 3Hepruu. JKu3Hb — 3TO HENPEPHIBHBIM MPOLECC pa3pyLICHUs XKUBBIX
CTPYKTYP U HETIPEpPhIBHOE BOCCTAHOBJIEHHE UX COCTaBa U (hOPMBI.

Tema 10. ['unotepMusi: MeXaHU3MBbI TPEOOICHHUSI.

Peakuum opranusma Ha HM3MEHEHHE Temneparypbl. PakTOpbl, BIMSAIOIIME HA IMOTEPIO
teruia. TepaneBrudeckas runotepMus. [Ipu3Haku 1 CHUMIITOMBI TUIIOTEPMUMU.

Tema 11. MckyccTBeHHass KpoBb. 3aueM 3To BooOuie HyxkHO? KpoBezameHurtenu, ux
AJIEMEHTHl M HEeAOCTaTKU. YTO yJnanoch CErojHs HCCIeAO0BaTEIsIM JOOUTHCSA? DBOIOLUS U
¢uznonorus KpoBH. MalloM3BECTHbIE WJIM HEM3BECTHbIE OCOOEHHOCTH (PU3UOJOTMU KPOBH.
["ony6ast KpoBb.

b1.B./1B.06.01 ®u3uoJiorust Boicuieil HEPBHOMH JesITeIbHOCTH

DneKTUBHas AUCHUILINHA.

CemecTp 7, 3auer.

S3BIK peanu3anum — pyCCKUi.

OO01m1ast TpPyA0EMKOCTh AUCIUIIUHBI COCTABISET 2 3.€., /2 4acOB, U3 KOTOPBIX

— exnmu: 16 u.;

— ceMuHapckue 3aHsaTus: 16 4.

TemaTnueckuii niax:

Tema 1. BBenenue B pU3HOIOTHIO BHICIIEH HEPBHOM EATETBHOCTH.

[Ipenmer u meroast ¢uznonorun BHJI. Kpatkuii ucropuueckuit ouepk (u3HOIOTHH
BH/I.

Tewma 2. [loBenenue. BpoxxneHnble U TpruoOpeTeHHBIC (DOPMBI IOBEICHUS.

Bpoxnennsie (GopMbl TOBEICHUS: HHCTUHKTHI, OE3YyCIOBHBIC PEQIIEKCHI, KOMIUIEKCHI
dbukcupoBaHHBIX AecTBUi. O0ydeHue. OCHOBHBIE KaTETOpHHU M (GOPMBI 0OyUCHHSI.



Tema 3. YcnoBHO-pediekTopHast e TeNbHOCTb.

Buner ycnoBHbIX pediexcoB. OCHOBHBbIE MPU3HAKH YCIOBHBIX pediekcoB. [Ipasuiia
oOpa3oBaHus yCIOBHEIX peduiekcoB. COBpeMEHHBIC TIPEICTABICHUS O MEXaHU3Me 00pa3oBaHUs
BpeMeHHOH cBs3u. JlomuHaHTa W yciaoBHBIM peduiekc. [lonstue npaiiBa m npaiBpedIeKcChl.
CrpykTypa KoHuentyaisHoi pedaexropaoit nyru no E.H. Cokoinosy.

Tewma 4. TopMmokeHHE YCIOBHBIX pe]IIeKCOB.

Buemnee u BHyTpeHHee TopMokeHuEe. COBpPEMEHHBIE IPEACTABICHUS O MEXaHM3Max
BHEILIHETO U BHYTPEHHETO TOPMOKEHHUS.

Tema 5. @akTOpbl OpraHU3aALMU TOBEICHHUS.

Ponbp HacnenctBeHHbIX ¢akTopoB B (dopmupoBaHuu moBeaeHus. IlorpebHocTH u
MOTHBALIUH.

Tema 6. OMonuH.

Bunel amonuii. @yHkiuu smonuil. Mo3rooe odecrnieueHue 3MOLUi.

Tema 7. ITamsTe.

@®opmbl OMoJOrHYEcKOi mamsaTH. MeToabl M3ydeHus: mamsaTtu. Mo3roBoe obecreueHue
MHecTHUeckux mpoueccoB. Cnydan QeHoOMeHanbHOW maMaTd. Hapymenus maMsru.
CoBpeMeHHbIE MPECTABICHUS 0 MEXaHU3MaX KPAaTKOBPEMEHHOMN U I0JITOBPEMEHHOM MaMATH.

Tema 8. @yHKIMOHAJIBHBIE COCTOSIHUS OpraHu3Ma.

Con u 6oapctBoBanue. Bunbl cHa, ctaguu cHa, Teopun cHa. Crpecc. Bunbr crpecca,
CTaJuu CTpecca, MexaHu3Mbl ctpecca. [loBpexaaroiiee neicTeue crpecca.

Tema 9. Paccynounas nesarenbHOCTh KUBOTHBIX U ocooeHHocTH BH/I uenoseka.

JloBepOanbHOE MBIIIICHUE Y KUBOTHBIX. KpuTepuu u mpu3HAKy HAIMYUS PACCYI0OYHON
JEeSATENIbHOCTH Yy JKMBOTHBIX. [lepBas M BTOpas CUTHaJbHbIE CUCTEMBl Yy 4YeJIOBEKa.
OyHKIHUOHATIbHAS MEXKIOJYyIIapHas aCUMMETpPUsi U peyb. MBIIUIEHUE U BUJbl MBIIUICHUS Y
yesioBeka. CoBpeMEHHbIE KOHIETIIIUY CO3HAHUSL.

Tema 10. CpolicTBa HEpBHOM cucTeMsbl, TUlbl BH/[ 1 TemnepamenT.

NunuBuayanbHOCTh M KOHcTUTyuusa. CBolicTBa HepBHOM cucreMbl u Tunbl BHJIL
CnenunanbHo uenoBeueckue Tunbl BHJI. TemnepameHT, BHABI TeMIepaMeHTa W CBOMCTBa
TemnepaMmeHnTa. HacnencTtBeHHas  0OYCIOBJIEHHOCTh  CBOMCTB ~ HEPBHOM  CHCTEMBI U
TEMIIEpaMEHTA.

b1./1B.06.02 OcHOBBI reHOMUKH

DOneKTUBHAs AUCLUUILINHA.

Cemectp 7, 3a4eT.

SI3BIK peanuzanuu — pycCKuu.

OO01mmas TpyI0eMKOCTh TUCIUTUTHHBI COCTABIISIET 2 3.€., 72 9acoB, U3 KOTOPBIX

— gexnuu: 16 u.;

— CeMHHAPCKHUeE 3aHATHS: 16 u.

TemaTnyeckuii njan:

Tewma 1. Mctopus pa3sBUTHS TEHOMHBIX HCCIEA0OBaHUM.

I'enomuas pesomonus 1990-x. Bkiag K. Benrepa B pa3BuTHE TeHOMHBIX UCCIIEJOBaHUM.
OcCHOBHBIE IPUHIUIIBI TeHOMUKH. ba3oBble pa3ienbl reHoMUKH KoHIa 20 Beka 1 Hadasa 21 Beka:
CTPYKTYPHBIH, CpaBHUTENbHBIA M (DyHKIMOHATBHBIA. OCHOBHBIE 33J]aul «QHATOMHUM» T€HOMA.
JlocTynmHOCTh 1Sl MCCleIoBaHUM BCEX M€HOB KaK MEPBOE JOCTHKEHHE CTPYKTYPHOU T€HOMUKH.
«['eHomMM3aMs» >KU3HU YenoBeKka. [IpUHLIMOBI M MEPCHEKTUBBI Pa3BUTUS CPAaBHUTEIHHOMN
reHOMHKH. [IprarHbl GOpMUPOBaHUS HOBBIX HAINPaBICHUN TE€HOMUKH.

Tema 2. ['eHOMBI IPOKAPHOT.

['opr30HTAaNBHBI TMEPEHOC TEHOB U IDIACTUYHOCTH TPOKAPUOTHYECKAX T'€HOMOB.
CpaBHeHHMe opraHW3anuu reHOMoB 3HTepoOaktepuii (Escherichia coli, Salmonella enterica,
Yersinia pestis). DBottolns BEHICOKOBHPYJICHTHBIX IIITAMMOB ITaTOT¢HOB. PazHooOpasue reHoMoB
OPOKapHuoT. XapakTepHble OCOOCHHOCTH TE€HOMOB, OOECIEUMBAIOLIME aJaNnTaluio K
cnenuUyecKkMM SKOJIOTHYeCKMM Hummam (Ha mnpumepe Deinococcus, Neisseria, Aquifex,



Thermotoga). PenyktuBHas »Bomtonmst TeHOMOB maroreHoB (Mycobacterium, Rickettsia,
Mycoplasma). OcoOeHHOCTH TEHOMOB OOJIMTaTHBIX TAapa3suTOB W  SHJOCHMOHMOHTOB.
Opranu3zanys reHoOMOB apXei.

Tema 3. ['eHOMBI 0€CITIO3BOHOYHBIX KUBOTHBIX.

Opranmszanust reromoB Caenorhabditis elegans, Drosophila melanogaster, Anopheles
gambiae u Ciona intestinalis, 0COOEHHOCTH TEHOMOB MHOTOKJICTOYHBIX OPTraHU3MOB.

Tewma 4. ['eHOMBI TO3BOHOYHBIX KUBOTHBIX.

CpaBHeHHE OpraHM3alnyd TeHOMOB 1M03BOHOYHBIX (Fugu rubripes, Mus musculus, Homo
sapiens u Pan troglodites).

Tema 5. 'eHOMBI pacTeHUN.

Opranmszanuss reHoma pacrenuit (Arabidopsis thaliana, Oryza sativa, Populus
trichocarpa). Ilpuunnbl HauboJee CYIIECTBEHHBIX OTIIMYHMN TCHOMOB PAaCTCHHUH OT I'€HOMOB
KUBOTHBIX (KOMITAKTHOCTU T€HOB U X OOJIBIIOTO YHCIIA).

b1./1B.06.03 U30pannble ri1aBbl 0U0(PU3NKH

DneKTUBHAS TUCIUTLIINHA.

Cemectp 7, 3a4eT.

SI3BIK peanuzanuu — pyCCKui.

OO6mas TpyA0€MKOCTh IUCHUIUIHHBI COCTABISIET 2 3.€., /2 4acoB, U3 KOTOPBIX

— nexuud: 16 u.;

— CeMHUHAapCKue 3aHsATus: 16 4.

TemaTruueckui nmJian:

Tema 1. Cneuuduka 6modusndeckoro noaxoaa B GU3NKO-XUMHUYECKOM HCCIEAOBAHUN
KJIETOYHBIX TIPOLIECCOB

HecBoauMOCTh KJI€TOYHBIX MPOLIECCOB K MPOCTON OMOXUMHUU.

Tewma 2. PerynspHas u xaoTudeckasi JTuHaMuKa (GyHKIIMOHUPOBAHUS KUBBIX CHCTEM

Kunernueckas Mmofienb pacipocTpaHeHUs] HHPEKINH.

Tewma 3. Poib BojibI B QYHKITMOHHUPOBAHUM JKUBBIX CUCTEM. MOJIEIH CTPYKTYPHI BOJBI

Boja kak nonsipHbIi pacTBOpUTENH B KUBBIX CUCTEMaxX. BogopoiHbIe CBSI3U U UX POJIb B
CTPYKTYPUPOBAHUU BOJbI. MUKpPOTETEPOreHHOCTh CTPYKTYPHI BOABI U BOJHBIX pacTBOpoB. Tpu
THUIIA BOJbI, OPTO- U IIapa-BOJA.

Tema 4. AxTuBHBIE (POPMBI KUCIIOPOAA U UX (QYHKIIMOHAIBHOE 3HAUEHHUE. 3aIIUTa KIETOK
ot ADK

Ienepanmst axkTuBHBIX (OpM KHUCIOpoJAa B BoJAe (U3MYECKUMHU U XUMHUYECKHUMHU
¢daktopamu. OcHoBHble TuUNbl A®K >xuBbIX cucteM. Mexanusmel redepanuun ADK wu3
cBoboaHoro kucinoponaa. Merabonnueckue uctouHuku AOK. ADK, renepupyemble BHEIIHUMU
dakropamu. JlBoiicTBeHHas (yHKIMOHaNbHAsS poiab ADK. OxucnutenvHas Moauduxaius
ouonomumepoB (IIOJI u okucnenne OenkoB). AHTHOKCHAAHTHBIE CHUCTEMBI OPraHU3MOB.
CrocoObl  3aIUTBHl MUTOXOHAPUN TpPU ABIXaTeIbHOM TOPMOXKEHHH (HEOMUYHOCTh YTE€UKU
poTOHOB, osiBJieHne MPTP-tiop, 3amyck amonrtosa).

Tema 5. Ilepuonuueckre W aBTOBOJHOBBIE MPOLECCHI B aKTUBHBIX Cpelax, HUX
MaTeMaTU4eCKoe MOJICIIUPOBAHNE

N3mepenne npoBOJMMOCTH MOHHBIX KAHAJIOB, OCHOBHBIE THUIBI U UX XAPAKTEPUCTUKHU.
®dusnonoruyeckas poiab B HOPME M TPU MATOJIOTHYECKUX Tporieccax. MonHas acummerpus
Ki1eTok — Monens TBepaucnosa.

Tema 6. DYHKIMOHAJIBHOE BOCCTAHOBIICHHE MOBPEKIAEHHBIX TKAHEH C TOMOILIBIO
CTBOJIOBBIX KJIeTOK. MPT-Bu3yanuzanus

Cnoco6s1 meuenust 1yt MPT-Busyanuzanuu 3amemiennsi. Hanogactuiisr — 3¢ ekTUBHBIE
METKHU BU3YaJIU3aIMH, CIIOCOOBI UX TOCTABKHU B KJIETKH.

b1./1B.06.04 becnio3BOHO4YHbIE B ATPOIKOCHCTEMAX

OneKTHUBHAsI JUCHUILINHA.



Cemectp 7, 3a4eT.

SI3BIK peanuzaiuu — pyCCKUi.

OO01mmas TpyI0eMKOCTh TUCIUTUIHHBI COCTABISIET 2 3.€., /2 9acoB, U3 KOTOPBIX

— gekuuu: 16 u.;

— CeMHHApCKUe 3aHsATUs: 16 d.

TemaTnueckuii niax:

Tema 1. Brenenne. 3amuTa ypoxasi: IpoILIoe, HACTOAIIEE U Oy Tyiee.

Tema 2. ArponeHo3, arposkocutrcreMa u arposianamadr. Mecto 0ecrio3BOHOYHBIX B
arpo’KOCUCTEMax.

Tema 3. CBs3u 6ecrio3BOHOYHBIX € 1MOYBOM. COCTaB MOYBEHHBIX OECIIO3BOHOYHBIX M €T0
M3MEHEHUE IIPHU BOBJICUCHUHU 3EMEIIb B CEJIbCKOXO3SIICTBEHHOE MPOU3BOJICTBO.

Tema 4. becio3zBoHOUHBIE-PUTO(ArN KAaK KOMIOHEHTHI arPOIKOCHCTEM.

Tema 5. becrio3BoHOYHBIE-300(park Kak KOMIIOHEHTBI arPOIKOCHCTEM.

Tema 6. ®uTocaHuTapHasi ONTUMHU3AIUS arPOIKOCUCTEM.

b1./1B.07.02 buonndgopmaTnka 1 KOMINbIOTepHasi 0M0I0TUs

DneKTUBHAs JUCUUILIMHA.

Cemectp 8, 3auer.

S3bIK peanu3alnum — pyCcCKHuil.

OO01mmas TpyI0eMKOCTh TUCIUTUTHHBI COCTABISIET 2 3.€., /2 9acoB, U3 KOTOPBIX

— gexuuu: 12 u.;

— CEMUHApCKue 3aHsATus: 18 .

TemaTnueckuii nan:

Tema 1. AHann3 r€HOMHBIX JaHHBIX

Kpartkoe conep:xanue teMbl. ['eHOMHast HaBUranus y NpokKapuoT U 3ykapuoT. CtpaTeruun
u pabouue MpPOIECChl, MCIOIb3YEeMbIE JJIsi aHHOTHPOBAHMS TOCIEIOBATEIHLHOCTEM TE€HOMA.
[Ipunoxenus. OrpaHu4eHus.

Tewma 2. BeruucnutenbHas ¥ CUCTEMHast OMOJIOTHS

Kpatkoe copepxanue tembl. [IpeacTtaBieHre MHOTOMEPHBIX NAaHHBIX C HpPUMEPaMH.
Knaccudukanust moneneit. baiiecoBckast onTuMu3anusi.

Tewma 3. [IporpammupoBanue s OUOIOTOB

Kpatkoe conepxkanne tembl. OCHOBHBIE AJIEMEHTHI sI3bIKa U CTPYKTYypbl R. MeTombl
MoOJIeMpoBaHUsl U BbIOOpka BaxHocTH (MoHTte-Kapno, OyTcTpammuHr, mepekpecTHas
MPOBEpPKa). AJTaITUBHBIEC K TAaHHBIM METO/bI BEIBOZA. METOIbl MHOTOMEPHOTO aHAJTN3A.

Tema 4. Datamining u BigData.

Kpatkoe comepkanue TeMbl. DTa TeMma JaeTcsd IOHUMaHHWE TOTO0, Kak W KOorjaa
UCIONIb30BaTh datamining B MCCIIEOBAHUSX.

Tewma 5. Brenenue B pensiuoHHbIe Oa3bl TaHHBIX

Kparkoe copepxanue Tembl. [lpeacTtaBieHrMe MHOTOMEPHBIX AAaHHBIX C MpPUMEPaMH.
MmuoromMepHbie ciaydaiiHble BenuuuHbl. Kiaccudukamms mopeneir. CMemaHHbIE MOJCTH U
KJIaCTEepU3ALIMSL.

Tema 6. HNudpacTpykTypa C OTKPBHITBIM HCXOJHBIM KOJIOM I MOJCIUPOBAHUS M
OOJBIINX TAHHBIX

Kpatkoe comepkanme Tembl. TemMa OXBaThIBA€T BOIMPOCHI MCIIOJIB30BAHMS MPOTPAMM C
MCXOJIHBIM KOJIOM, UX IIPUJIOKEHUS B UCCIEAOBAHUSX, IPEUMYILIECTBA U OTPAHUYCHHUSL.

Tewma 7. lunamuueckoe MallIMHHOE 00y4YeHHUE C MPHIIOKEHUSIMHU

Kpartkoe conepxkanue TeMbl. OnucaTenbHasi CTAaTUCTUKA U OLIEHKA IUIOTHOCTH. BBenenue
B CTaTUCTUYECKOE MAIIMHHOE OO0y4YeHHE, MOBTOPHYIO BBIOOPKY, MEPEKPECTHYIO MPOBEPKY M
HAYanpHYIO 3arpy3ky. Beibop wmonenu. IlpuioxeHus, HCHOIB3YIONIME MPOTPAMMHOE
obecrnieuenue R.



b1./1B.07.03 I'eHeTHKA YesiOBeKa

DneKTUBHAs JUCLUILINHA.

Cemectp 7, 3a4eT.

SI3BIK peanuzaiuu — pyCCKUi.

OO01mmas TpyI0eMKOCTh TUCIUTUIHHBI COCTABISIET 2 3.€., /2 9acoB, U3 KOTOPBIX

— gekumu: 12 u.;

— CeMUHapCKue 3ausaTust: 18 u.

TemaTnuyeckuii niax:

Tema 1. ['eneTuka yenoBeka Kak HayKa.

OCHOBHBIE BEXU pPa3BUTHUS F€HETUKH YEJIOBEKA: OT JPEBHHUX BO33PEHUN O T€HOMHOW U
MOCTT€HOMHOM 3pbl. 3HAYEHUE MCCIICIOBAHUNA MO T€HETUKE YelOBeKa IS JIPYruX paslielioB
HayKH. 3HaU€HUE HAyYHBIX pa0dOT MO FeHETUKE YeIOBEKa IS MEUIHBI.

Tema 2. TlonynsnuoHHas reHETHKA 4elloBeka. Jlemorpaduueckast renetuka. I'eHOpOHT
MOMYJISIIHMA, TeHETUYECKOE pa3Hoo0pasue.

@akTopbl  MOMYJSAMUOHHOW JAWHAMHUKA  (Apeii) TeHOB, MUTpAIMH, MYTalluH,
€CTECTBEHHBIH 0TOOP) M UX POJb B ((OPMUPOBAHUU F€HETHUECKOTO Pa3HOOOpa3us B MOMYISAILIUAX
yenoBeka. WHopMaTuBHOCTH JemMorpaduyueckux IMOKaszareiaed i OICHKH 3HAYUMOCTH
(bakTOpoB MOMYNSAIMOHHOW JWHAMUKUA (YUCICHHOCTh HACENIEHHUs, IOJOBO3PACTHOW COCTaB
HaceJeHUs, POXKIAeMOCTb M CMEpPTHOCTh, MHIPAIlMU, ACCOPTATUBHOCTh OpakoB). Biusaue
€CTEeCTBEHHOTO0  OTOOpa HAa  TEHETHYECKOro  pasHooOpa3ue  MOMyNAlUid  YelloBeKa.
CootHocuTeNnbHAsE poiib  neMorpaduueckux (HaKTOPOB B OMPEACIICHUH TI'C€HETHYECKOTO
pa3HooOpa3us ypOaHM3UPOBAHHBIX W M30JUPOBAHHBIX MOMyNANMid. ['eHeTHueckue MapKepsl,
WCIIOJIB3YEMbI€ JUISl OINMCAHMS TOMYJSIIUOHHOW CTPYKTYphl (KJIACCHUYECKHE, MOJIEKYJSPHO-
TeHEeTUYECKHE MapKepbl). DBOIIOIMOHHO-TEHETUYECKHIE UCCIIeI0OBAHUSI.

Tewma 3. [lutorenerrka yenoBeka.

Hcropust pa3BuTusi LUTOTEHETUKH Kak HayKu. MeroAbl TOJy4eHHs] MpenapaToB
XpoMOCOM. THIBI OKpallMBaHHS XPOMOCOM. MeTOoapl MOJEKYJISIPHOW IIUTOTCHETUKH.
MexayHaponHas cuUcTeMa ITUTOTCHETHMYECKOM HOMEHKIATyphl XpomocoM. Krnaccudukarus
XPOMOCOMHBIX HapymieHuil. TUIbl XPOMOCOMHBIX TIEPECTPOEK (UUCIIOBBIC, CTPYKTYpPHBIE
HapylleHUs KapuoTUia; Mo3auiusM). DakTopel puUCKa BO3HUKHOBEHHUS XPOMOCOMHBIX
HapymieHud. D(PEeKTbl XPOMOCOMHBIX aHOMAJIWW B OHTOreHeze. YacTtora XPOMOCOMHBIX
MEepPeCTpOeK Yy CIOHTaHHBIX abOpTYycOB, Cpeau MepTBOPOXKIEHHBIX, aereid c BIIP,
HOBOPOXJCHHBIX, HACIEACTBEHHON marojoruu. CBA3b KaPUOTUIIMYECKUX W3MEHEHHH C
(EeHOTUITNYECKUMU TPOSBICHUSIMH ITPU3HAKOB.

Tema 4. MenunnHcKasi U KITMHUYECKast T€HETHKA.

Henu u 3agaun MEAUIIMHCKONW M KIMHUYECKOM T€HETHMKHU. METobl, HUCIONb3yEMBIE B
MEIUIIMHCKOM  TeHETHKE  (KIMHUKO-TCHEAIOTHYECKUN, OHOXUMHUYECKHUE, MOJICKYJISIPHO-
T€HETUYECKUE, IUTOTCHETUUECKHE).

Tema 5. Bone3nu uyenoBeka: MOHOTEHHBIE, XPOMOCOMHBIE, MHOTO()aKTOPHBIE; POJIb
TEHETUUYECKUX U CPEIOBBIX (haKTOPOB.

Bpoxnennsie u HacnencTBeHHBbIC 3a0oiyieBanms. Kiaccudukanus HaCIEICTBEHHBIX
Oone3neil. XpoMocoMHBIE 00JI€3HU, MOHOTEHHBIE OOJIE3HHU, OJMTOTEHHBIE U MHOTO(aKTOpHBIC
Oose3Hn. XpOMOCOMHBIE O00yie3HU: MHUKPOIMTOTCHETHYECKHE CHHIPOMBI. [ €HeTHYeCKui
MMIIPUHTHUHT. MoHoreHnHble 3a00JIeBaHuUS, MPOSIBISIOLIUECS LUTOT€HETHYECKOU
HECTAOMIBPHOCTHIO. bOJIE3HN DKCITAaHCHM YHWCia TPUHYKICOTHIHBIX MOBTOPOB. Kiaccudukarus
TeHHBIX OO0JIe3He B 3aBHUCHMOCTH OT THINA HacleAoBaHusA. boje3Hu ¢ HacleICTBEHHOU
MPeIpacloiokKeHHOCThI0. Mojienu, Jexame B OCHOBE H3YyUeHHUsI TeHETUKH OoJie3Hel ¢
HACJICICTBEHHOW TMPENPACIONOKEHHOCTRI0 (IIUTUBHAS MOJIeNb, MOAENs C dddexTamu
rmaBHoro  reHa). Knwmawdeckuid  moaumMopdu3M M TEHETHYeCKass  TeTepOTeHHOCTH
HACJICJICTBEHHBIX OOJIC3HEH.

Tema 6. DxoreHeruka. @apMaKoreHeTHKa.



OcHoBHbIE ¢asbl JNETOKCUKALIUU KCEHOOMOTHKOB. OcHoBHbIE 3a/1a4u
(bapMaKOreHETUUECKUX HCCIEeNOBaHU. MOHOTEHHBI U MOJIMIEeHHBIA KOHTPOJb MeTabonu3ma
JIeKapCTBEHHBIX IpenapaToB. 3HaueHUe (papMaKOreHEeTHIECKUX UCCIICAOBAHUH Il MEIULIUHBI.

Tema 7. MenMKO-TeHETUYECKOE KOHCYJIbTUPOBAHHUE.

Henu m 3amauum MeIUKO-TEHETHMUYECKOIO KOHCYJIbTUpoBaHMs. Ilokazanus Ui Mequko-
TEeHeTUYECKOTo KoHcynbTupoBanus. [Ipodunaktuka HacneacTBeHHbIX Oose3nel. [Ipenaranphas
JuarHoctuka. IlpeuMiiaHTanMoOHHAs JUArHocTHKa. [IpUHLMIIBI J€UYeHUs HacIeICTBEHHBIX
3aboneBanuid. ['eHHas Tepanus.

Tema 8. bruostuueckue BOIpoCkl FTEHETUKYU YEI0BEKa.

buosTtnueckue BONMpOCH MPU MPOBEACHUM MEIUKO-OMONOTMUYECKUX HCCIEAOBaHUN B
00JacTl F€HETUKHU U IPUMEHEHUHN PE3YIbTAaTOB UCCIIEIOBAHUS HA IIPAKTUKE.

Tema 9. IlpuopuTeTHble HaNpaBiICHUsI UCCIEIOBAHUM B O0JIACTM T€HETHKH YEJIOBEKA.
OcCHOBHBIC HANpPABJICHUS WCCICAOBAHUA B OOJIACTH T€HETUKM YelIOBeKa B HACTOSIEE BPEMS.
[TpakTHyeckass 3HAYUMOCTh HCCIEAOBAHUNA B OOJACTH TEHETUKH YelOBeKa U MEIULIMHCKON
TCHETHUKHU.

b1./1B.08.01.01 PaguosjiekTpoHUKA

DneKTUBHAs TUCIUTIIINHA.

Cewmectp 5, 3auer.

S3BIK peanu3anum — pyCCKUi.

OO61as TpyA0eMKOCTh IUCHUIUIHHBI COCTABISIET 2 3.€., /2 4acoB, U3 KOTOPBIX

— nexuud: 16 u.;

— CeMHHapcKue 3aHsaTus: 16 u.

TemaTruueckui nJian:

Tema 1. Beeneunue.

PanuosnexTpoHHbie MpUOOPHI, MPUMEHSIEMbIE B METUKO-OUOIOTHYECKUX HCCIICTOBAHUIX
U B MEAUIMHCKOW TMpakThuke. MEeXIUCUUIUIMHAPHBIE HCccleqoBaHus B ToMmckoM
rocy/1apCTBEHHOM yHHBepcutere. Paanodusuka U paguosnekTpoHuka. Paanodusnueckue
METO/Ibl UCCIIE0BAHUS

Tewma 2. TepMUHBI ¥ IOHATHSI, UCTIOTB3YEMBIE TIPU ONMUCAHUU IJICKTPUIECKUX SIBJICHUMH.

buotoku, 6uonorennmansl. OCHOBHBIE 3aKOHBI M MPaBHIIA YIEKTPOTEXHUKU DJIEMEHTHI
AIIEKTPOHHBIX IPUOOPOB.

Tema 3. TepMUHBI U NOHATHS, UCIIOJIb3yEMbIE NPU OMKUCAHUU 3JIEMEHTOB 3JIEKTPUUECKUX
CXEM.

[TaccuBHBIE SIEMEHTHI SJEKTpUUECKUX cxeM. KomnebarenabHBI KOHTYp — JJIEMEHT
AIIEKTPUYECKON CXEMbl U MOJIENb /ISl MATEMAaTUYECKOTO OMHCAHUS OMOJIOTUYECKUX CTPYKTYp U
nporeccoB. DUIbTpbl. ODKBUBAICHTHBIE DJJIEKTPOHHBIE CXEMbl OHMOJOTHYECKUX CTPYKTYP.
Hctounnku nuTaHus.

Tema 4. Dnekrpodu3ndeckue cBOWCTBA OMOIOTMYECKUX TKAHEH.

DnekTpuueckue cBorcTBa Ouonornyeckux TkaHeil. Juddy3nonnsie norennuansl. Poiap
BOJBI B 00pa30BaHUU dJICKTPO(DU3HUECKUX CBOWCTB. JludnekTpuueckas MPOHUIIAEMOCTh U
yAelIbHasE TPOBOIUMOCTh. DU3HUecKue MEeXaHU3MbI Mosspu3anui. CIeKTphl AUIISKTPUIECKON
MIPOHUIIAEMOCTH.

Tema 5. DnekTpoHHAs U CTPYKTYpHAsi CXEMbl MEAMIIMHCKUX TPUOOPOB

UeThIpeXnOoMIOCHUKN U JIBYXIOJMIOCHUKU. THUIOBast CTPYKTYpHAsl CXeMa U3MEPUTEIbHOTO
npubopa. DIEKTpOHHAsI CXeMa OJIHOKAaHAIBbHOTO 3JeKTpokapauorpada. OCHOBHbBIE 3J€MEHTHI
AIIEKTPOHHON CXEMBI JIeKTpoKapanorpada.

Tema 6. AKTUBHBIE 3JIEMEHTHI JJIEKTPOHHBIX CXEM MEIUIIMHCKUX MPUOOPOB.

[TonynpoBOHUKOBBIE MaTepuaia ¥ MOJYNPOBOJHUKOBBIE  TpuOOpel.  {uonbI.
Tpanzucrtopsl. ¥Ycuurenb. OnepalmOHHbIA YCUIUTEND. [ €eHepaTopsl.

Tewma 7. [IpeoOpa3oBaHrie HEANEKTPUIECKUX BETUUHH B AJICKTPUUECKUE.



CBs3b OMOJIOTMYECKOM CEHCOPHOM CHCTEMBI C€ HW3MEPHUTEIBbHON TEXHHYECKOM.
Knaccugukanus npeobpazopareneil. MeTtoasl npeoOpa3zoBaHUs HEINEKTPHUUECKUX BEJIWYMH B
JIeKTpudeckue. JlaTuuKu I U3MEpPEeHUs CWIIbl, IIEPEMEIICHMS, BPAIlaTeIbHOIO MOMEHTA,
JIaBJICHMUSL.

Tema 8. Jlatuuku I8 KOHTPOJS COCTOSIHUS OKpY)KaloLled cpeabl U MEAUKO-
OHOJOrN4YeCcKUX 00BEKTOB

JlaTuuku 108 W3MEpPEHMsl TEMIEpaTyphl, apTEpUAIbHOIO JABJICHUS, BIIAXKHOCTH,
3IEKTPOIPOBOAUMOCTH. VICII0/Ib30BaHNE aKyCTUYECKUX CUTHAIOB U MarHUTHBIX MaTEpUAJIOB

Tema 9. JlaTuMku U 3I€KTPOAbl Ul INPUMEHEHHMsS B JIMArHOCTUYECKOHM U
TEpareBTUYECKOH anmaparype.

DHepreTudeckue M OHOYMpaBIsieMble NAaTYUKU. IDNeKTpoasl. OOmme TpeboBaHUS K
YCTPOMCTBAM CheEMa.

Tema 10. MeaunmHckast 3JIEKTPOHUKA.

DNEeKTpOMarHUTHbIE XapaKTEPUCTUKU OMOIOTHYECKUX TKaHel. DnekTposHiedanorpadus.
OnexTpookynorpadus. ['aapBaHU3anMs U JEKAPCTBEHHBIN 2JEKTPOPOpe3. AMIUIHITYIbETSPAITHSL.
OnexTpomuorpadus,

Tema 11 Tomorpaduueckue METOIbI

SAnepHblii MarHUTHBIN pe3oHanc. [Ipubopst MPT.

Tema 12. CoBpeMeHHas TepaneBTHUECKas anmnaparypa.

Knaccudpukanus. l'anbBaHuzanuss U 3iekTpodope3. DIEKTPOCOH. MHUOCTUMYISLHUS.
Kapmuoctumymsiius u - nepuOpuisiiust.  Marautorepanus.  YBU-tepamusi.  CBY-tepanmst.
Nunykrorepmus.

Tema 13. [lepenaua nadopmaun Ha pacCTOSHUE.

ITonatue curnana. Buasl curnanos. IIpoBoaHas u OecnipoBofHas cBs3b. Moayisuus u
nemonyisnus. [lomexu npu npreMe CUTHajIoOB.

Tema 14. 3axmouenne. Kpatkuii 0630p M3/10)K€HHOTO MaTepHasa.

b1./1B.08.01.02 Paguoouosiorus

DneKTUBHAs JUCLUILINHA.

Cemectp 5, 3ayer.

SI3BIK peanuzanuu — pyCcCKuu.

OO01mmas Tpy10eMKOCTh TUCIUTUIHHBI cocTaBiseT 3 3.e., 108 yacoB, U3 KOTOPHIX

— gexnuu: 16 u.;

— CEMHHAPCKUE 3aHATHS: 26 .

TemaTuueckui nJian:

Tema 1. BBEJJEHUE

[Ipenmer, 3agauun, UCTOPHS PA3BUTHUS, TAMbl U MEPUOJIbI CTAHOBICHUS PAIUOOHOIOTHH.
CBs13b C IpyrUMU HayKaMH ¥ COBPEMEHHBIE TTPOOIEMBI PaHOOHNOIOTHH.

Tema 2. DUSNYECKHME OCHOBBI PAZIMOBUOJIOT' M

OcHoBHBIE cBeleHHA O cTpoeHun BemectBa. CtpoeHue aTtomMoB. MaccoBoe umcio,
aTOMHBIM HoMep. SIBieHue u3oTronuu. EcTecTBeHHass M UCKYCCTBEHHAs pPaJUOAKTUBHOCTb.
OcHoBHble Bubl HOHM3UpYtomuX uznydenuit (MN), ux cpoiicrBa. PagunoakTuBHbIN pacnaj saep,
BUJIBI pacraja. 3aKkOoH paJuOaKTUBHOTO pacrnajga. EJWHMIBI aKTUBHOCTH PaJUOHYKIHIOB.
Hcnonp30BaHne pagioaKTUBHBIX HM30TONOB B HAayKe, MEIUIMHE W MPOu3BoJcTBE. OCHOBBHI
no3zumerpun UU. Tlonsarue o no3e. Eqununel uamepenus no3sl. [lornomennas u sKkBUBajIeHTHas
no3bl. Metonsl no3umerpun HWMMUW: woHM3anMOHHAs Kamepa, CIHUHTWIUISIHUOHHBIA METO/I,
XUMUYECKHE METOJIbI I03UMETPHUH.

Tema 3. TIIOIJIOLIEHUE DSHEPTUU MOHUBHPYIOUUX M3JIYUEHUA
BEHIECTBOM

O6mmit mpunnmn ['porrryca. JIMCKpeTHBIM Xapaktep morjomenus sHeprun WM.
Bzaumoneiicteue MU ¢ BemectBoM. Bo30OyxkaeHune W HOHU3ALMS aTOMOB U MOJEKYIL
OO6pa3oBanue map WoHOB. JIuHeWHas tioTHOCTh, woHm3aruu (JIIIM) w nuHeliHas mepemaya



sueprun (JIIID). BsaumoneiicTBue 3apsHKeHHBIX YacTull ¢ BemecTBoM. OcobeHHoCTH
B3aUMOJICHCTBUS (DOTOHHOTO W3JIydeHHUss ¢ BemecTBoM: (orodddekt, 3dpdexkr KommroHa,
00pa3oBaHUE IEKTPOH-TIO3UTPOHHBIX map. [loriomenne HERTPOHHOrO M3IYyYEHHs: KOCBEHHAs
MOHM3AIMsI, HaBeJeHHas paJAuoakTUBHOCTh. OcobeHHocTu morjomeHus osueprun WU
OouonornyeckuM BemiecTBoM. OTHOcHTEnbHass Ouonormueckas s3¢dexkruBnocts (OBD) MN.
CBs3b  OTHOCHTENIBHOW Ouojornueckor 3((GEKTUBHOCTH C JIMHEHHOW TIepenadeli dHEpruw.
3aBucumocth OBD 0T ycioBuii U 00bEKTa OOIYUCHUS.

Tema 4. TIPSIMOE JIEMCTBUE NU

Murpauuss sHepruu u 3apsaga. Kpusble "moza-adpdexr". [lpuHumnsl monagaHus u
muiieHd. KonndecTBeHHbIe  3akoHOMepHOcTH  aeiictBuss MU,  [elictBue peako u
IUIOTHOMOHU3UPYIOIUX U3iIydeHUH. HakTuBupyromas Jo03a, OAHO- M MHOIOyJAapHbIE
npoueccel. [Ipsmoe  nmeiictrBue WM Ha  depMeHTBI M HYKJICHMHOBBIC  KHCJOTHI.
[TocnenoBarenbHOCTh craguii mpsmoro aevictBusi WU. IlepBuunble (uznyeckue MNpOLECCHI.
®uznko-xumuueckas craaust neucteusa MU. Xumuueckas cramgus neictBus M. Murpamus
DHEPTUU H3IYyYCHHUS B OHMOJIOTHYECKHX CTPYKTypax. Moaudukamus mpsSMOro IMOBPEKICHUS
MaKpPOMOJIEKYJ: KHUCIOPOIHBIH 3((eKT, BIUSIHUE TEMIIEPATYPhl, POJIb MOJIEKYJI-IPUMECEH.

Tema 5. KOCBEHHOE JIEUCTBUE U

PannannoHHO-XMMHYECKME TPEBpAllleHUs MOJIEKYJd BOAbl. BiusHHe nOpoayKTOB
paavoin3a BOJbl Ha MHAKTUBALMIO MOJIEKYJ B pacTBopax. KoimyecTBeHHbIE XapaKTEpUCTUKU
kocBeHHoro gneictBus WU. Dddexkr [eitna (pasbaBnenusi). PannodyBCTBUTENBHOCTh
ouomakpomosiekyld. Moaudukanus paauonusza MakpoMosiekyn.  CB0OOOTHOpaIUKaIbHBIC
npoueccsl B O6uocyOctparax. llemHble cBOOOMHOpaAMKaNIbHBIE peakiuu npu aericteun UU.
OOpa3oBaHue NEpPEKUCEed W APYrux MPOAYKTOB OKHUCICHHS B OO0JIydaeMbIX Junuaax. Poib
CBOOOJHBIX PAAMKAIIOB JIMITUIOB B HETIPSAMOM d((PeKkTe MHAKTUBAILIMH OMOMAaKPOMOJIEKYIL.

Tema 6. JEMCTBUE U1 HA KJIETKY

Peaknust xietok Ha oOnydeHue. [lepBuuHbBle (QHU3UKO-XMMHYECKHE MPOLECCHl B
obmyuennou kietke. [Ipsimoe u Henpsmoe neiictBue MM Ha knetku. CBOOOIHBIE pajUKaibl B
o0nMyyeHHOW KIeTKe M MeToabl ux ompeaeneHus. [eiicteue MM Ha MakpoMoONeKymnbl U
KJIETOYHBIE OpraHeylyibl. 3aJep)kKKa JeleHHs] KIETOK. PaauoyyBCTBUTENBHOCTh Ha pa3HBIX
CTaJUsAX KJIETOYHOro ukia. KolnyecTBeHHbIE XapaKTePUCTUKU KIETOYHON THOemny.

3aBUCUMOCTh PAaJUOUYYBCTBUTEIBHOCTH KJIETOK OT MOIIHOCTH M (PPaKIMOHUPOBAHUS
J103bl, JNUHEHHON mnepenaun dHepruu MU, uyucina u pasmepoB xpomocoM. IloBpexnenue u
penapauus JJHK B o6nydyennoit kierke. @opmbl kiietouHoi rubenu. Kpurepuu rudenu KiIeTok.
PenponyktuBHas rubens. [loBpexneHne YHUKaIbHBIX CTPYKTYp - crenuduka aevcrsus M.
I'enernyeckoe neiictsue MU: rennpie MmyTanuu, XpoOMOCOMHBIE adeppallu; UX KOJINYECTBEHHbIE
3aKOHOMEPHOCTH, CBSI3b C pPENpOAyKTHBHOM rubenbvio. MHTepdasznas rubenb o00IyueHHBIX
kieTok. Kpurepun untepdasnoii rudenu; BpeMeHHbIE U JO30BbI€ XapaKTePUCTUKU. MeXaHn3Mbl
anonto3a. urepdasHas ruGenb Kak BapHaHT aronTosa.

Tema 7. PAIUOYYBCTBUTEJIBHOCTb BUOCUCTEM

PaanouyBCTBUTENBHOCTh OMOMOJIEKYT: OCNKH, HYKICHHOBBIE KHCIOTHI, (OCHOTUIHIBL.
PannouyBCTBUTENBPHOCTh KJIETOK, TKAaHEW U OpraHoB. ['pynmbl KpPUTHYECKHX OPraHOB.
CamoobHoBIsAONIIMECS cUCTEMBl. KOCTHO-MO3TroBOW CHHAPOM, kenynodHo-Kumednbiii u [ITHC-
CHHIApPOM - Kak (QyHkmus 1go3el  oOmydenus. [lomstme o  JIJI50/30. Bumomas
paZO4yBCTBUTENBHOCTb. 3aBUCUMOCTb PaJMOYyBCTBUTEIBHOCTH OT II0Ja, BO3pacta u
cocTosiHUS opranu3ma. UnauBuayanbHas paino4yBCTBUTEIbHOCTD.

Tema 8. BOCCTAHOBIJIEHUME OT JIVUHEBOTI'O ITOBPEXIEHWA

[Ipouieccel BOCCTaHOBIEHUS B OOJYYEHHBIX KIJETKax. TeMHOBas penapauust Hu
¢doropeakTHBanug. 3aBHCHMOCTh BOCCTAHOBJIEHHMS OT BPEMEHHM WU XapakTepa OOIydeHus,
KOJIMYECTBA TMOTJIOIEHHOM HHEPruM W CKOPOCTH €€ HaKOIUIeHHs. 3aBHUCHMOCTh TEMIIOB
BOCCTAHOBJIEHMsSI B Da3JIMUHBIX CUCTEMaxX OpraHU3Ma OT TPUCYIIEd UM CKOPOCTH
(bU3HONIOrMYECKUX MPOIIECCOB PEreHEPaLIUU.

Tema 9. MOJIUOUKALIVA TEUCTBUS UN



[Mpunuun peiicTBust paauonporekTopoB. [loHsTHe O QakTOope H3MEHEHHs 03Bl
OCHOBHBIE KJ1aCChI PaguoONPOTEKTOPOB: CepocoieprKaIlne H MIPOU3BOJIHBIC
VHJIOJUIAIKWIAMUHOB. BO3MOXHBIE MEXaHU3MBbI JEUCTBUS PAJUOIIPOTEKTOPOB: MOJIEKYJISPHBIN,
KJICTOYHBIA U OpTaHU3MEHHBIN ypoBHH. OCOOCHHOCTH 3aIIUTHI OT HEUTPOHHOTO W BHYTPEHHETO
00JTydeHus.

Tema 10. IVUHEBAS BOJIE3Hb UEJIOBEKA 1 ) KUBOTHBIX

Ocrtpast myueBast 601€3Hb. 3aBUCUMOCTh KIMHUYECKON (hOPMBI OCTPOH JTy4eBoii 6oJe3HH,
CTEMEHU TSHKECTH M MPOTHO3a TEUCHUS OT MOTJIONIEHHOW A03bl. [lepuoausanus ocTpoid 1y4eBoi
0OJIe3HU: TEPHOJI TMEPBUYHBIX pEaKLUi, JATEHTHBIM TEpUOJ, IMEPUOJA pasrapa M NEPHOJ
BoCCTaHOBJICHUS. DOpMBI  OCTpOM  JyuyeBOW OOJE3HM: KOCTHO-MO3rOBas, KHIICYHAs,
TOKCEMHUYEcKasi, IepeOpanbHas. MecCTHbIe ¥ KOMOMHHUPOBAHHBIC JIyYEBBIE MOBPEIKICHHS.
XpoHuveckass JiydeBas OOJI€3Hb, BbI3bIBa€Mas BHEIIHUM U BHYTPEHHUM OOJyYEHHEM.
Kymynsiius  103el.  BeI3mopoBieHHE OT JIy4eBOW OOJIE3HM W OT/AAJCHHBIC IOCIEIACTBHUS
o0nyuyenusi. CoMmaTudyeckue, KaHIIePOT€HHbIE U TeHETUYECKUE MOCIEICTBUS.

Tema 11. BUOJIOTUYECKUE DODPEKTHI MAJIBIX 103 1

Kputepuu onpenenenus manbix 103 o0aydenus. buonorunueckue 3pextsr o0mydeHus B
MallbIX no03ax. PaamanuoHHblid ropMesuc. PaauanmoHHO-UHAYIUPOBAHHBIN aJallTUBHBIA OTBET.
O6mas Heceuuduueckas peakiuss OpPraHu3MOB Ha OOJydyeHHME B MalbIX J03ax.
KonmuectBenHas onenka ouosornueckoro aercrsua M B maneix mo3ax. MexaHU3MBblL TEHCTBUS
NU B ManbIx 103ax Ha KIETKU. Ponk OnoMeMOpaH B MexaHU3Me JIedcTBHS MabiX 103 V.

b1./1B.08.01.03 OcHOBBI MeKKJIETOUYHON CHTHAJIM3AIUU

OneKTUBHAsA AUCLUIUINHA.

Cemectp 6, ox3ameH.

SI3BIK peanu3anu — pycCKui.

OO01mmas Tpy10eMKOCTh TUCIUTUTHHBI cocTaBiseT 3 3.e., 108 yacoB, U3 KOTOPBIX

— aexnuu: 18 u.;

— cemuHapckue 3asaTus: 20 u.

TemaTnyeckuii njian:

Tema 1. O61mue npencTaBaeHUs] O CUTHAIBHBIX MOJIEKYJIaX U UX (PYHKLIUAX, MEXaHU3MAX
B3aMMOJEHCTBUS € KJIETKaMH. TeOopuM KIETOYHBIX PELENTOPOB. MexaHU3MBbl CONpPSIKEHUS U
CUCTEMa BTOPUYHBIX TOCPETHUKOB.

OOcyxnaroTcs  BONPOCHI MEXaHU3MOB JTUCTAaHTHOIO M KOHTAKTHOTO CHOCOOOB
CUTHAJIM3allMU B )KMBBIX CHCTEMAX, POJIM OOpaTHOW CBS3U BO B3aUMOJIEHCTBUH KJIETOK, OPTaHOB

u ¢usnonornyeckux cucreM. PaccmarpuBaercss oOmmas CTPYKTypa MOJEKYISPHBIX
peLenTopoB, UX KiIacCU(pUKALUs B 3aBUCUMOCTH OT MEXAHU3MOB COMNPSKEHUS, KilacCu(UKalus
CUTHAJIBHBIX MOJIEKYJ B 3aBUCUMOCTH OT XapakTepa B3aMMOJCHCTBHS C MOJIEKYJISIPHBIMU
pelenTopaMy U WX KU3HEHHBIM UK WK 1enoyka. Pojab cucTeMbl BTOPUYHBIX MOCPETHUKOB U
IIPOTEMHKNHA3HBI3HBIX PEaKLUil B KJIETOYHOM OTBETE U BO B3aUMOJECHCTBUU PA3IMUHBIX CUCTEM
COTIPSKEHUS] MEKTY COOOi.

Tema 2. HeiljporpancMuTTeppl U OCOOEGHHOCTH  CHHANTUYECKOM — Mepenadyu
MH(OPMaLIMOHHOTO CUTHAJA.

PaccmarpuBaroTcss BHIBI MEXKKJIETOYHBIX KOHTAKTOB, OCOOEHHOCTH CHHANTHYECKOU
nepegaud MHGOPMALMOHHOTO CHrHaia, Mopdoyiorus M (QYHKIMM XMMHUYECKOTO CHUHAlca U
MEXaHU3Mbl aMIUTM(UKAIUU UHPOPMALMOHHOTO CUTHAjla B CHHAICe, MOP(OIOTHs U (YHKIUU
IIpecHHaIca, KBAaHTOBas TEOPHsI OCBOOOXKIEHUSI MeAHAaTOpoB, npuHImn [leitna, Mopdororus u
¢yHKIMU TocTCUHAaInca, npuHIunbl Kennana. AKueHTupyeTcst BHUMaHue Ha (yHKIIMOHATBHON U
CTPYKTYpPHOM JTaOUJIBHOCTH CHHAIICOB, up- 1 down-peryssiun. PaccMarpuBaroTcsi KpuTepuu Aiis
0TOOpa BEIIECTB C MEIUATOPHBIM THIIOM JEHCTBUS U MOAYJISTOPHBIM THIIOM JEHCTBHUSA, a TAaKXKe
9BOJIIOLUS] CHHAIICOB U MEIMATOPHBIX CUCTEM.

Tema 3. AueTuiaxonMH U XOJIMHEpPrUUYecKas rnepeaada. X oJuHOPELENTOPbl U MEXAHU3MBbI
conpspkeHus. Tornorpadus XoIMHOPELENTOPOB B OPraHU3Me MIIEKOUTAIOMINUX U UX (DYHKIIHS.



OOcyxpmaercss  CTpOGHHWE  BETreTaTHUBHOM  HEPBHOW  CHCTEMbI, IPOUCXOXKICHHE
aUEeTWIXOJIUHA, €ro CHUHTE3, JCINOHMPOBAaHUE, CEKpeluss M MHAKTHBALMs B CHHAIICE.
PaccmarpuBaroTcss MEeTObI MIACHTH(PHUKAINN XOJMHEPTUYECKUX HEHPOHOB, OHTO- U (PHIIOTEHE3
XOJIMHEPIrUYECKUX IPOLIECCOB, pacnpocTpaHeHue AX B OpraHM3Me€ MICKONHTAIOLIUX.
AKIIEHTHPYETCSl BHUMaHHE Ha MEXaHU3ME JICHCTBHS alleTHIIXOJIMHA Ha KIIETKY, KJIaCCH(pHUKAINN
XOJMHOPELENTOPOB M MeXaHM3Max conpsbkeHus. OOcykaaeTcss 3HA4eHUE XOJIMHEPrHYecKUX
IIPOLIECCOB B HOPME M MAaTOJOTHMH, A TAaKK€ DOHJIOTCHHAas W DOK30TCHHAs peryisinus
XOJIMHEPTUYECKHUX ITPOLIECCOB.

Tema 4. KatexosnaMuHbl U afpeHepruyeckas nepegada. AapeHopeenTopbl U MEXaHU3MbI
comnpspkeHus. Tonorpagus agpeHOpeLenTopoB B OPraHU3Me MIICKONUTAIOMIUX U UX (YHKILHS.
3HaueHUE aJPEHEPIUUECKUX CUCTEM B HOPME U MAaTOJIOTUH.

OOcyxnaroTcs BONPOCHl IPOMCXOXAEHUS KAaTE€XOJIAMUHOB, OCOOEHHOCTH CTpPOEHHUs
aJpCHEPrU4ecKOro  CHHAlca, CUHTE3, JCIOHUPOBAaHME, CEKpelus W  MHAKTUBALUA
KaTeX0JIJAMUHOB B CHHAIICe, METO/bl MJICHTU()UKALUU aJpEeHEepPruuecKux HEHpOHOB, OHTO- U
(uiioreHe3 aapeHEpPruuecKux IPOLECCOB, PACHPOCTPAHEHUE KATEXOJAMUHOB B OpraHU3Me
MJIEKOIIUTAOMMX. MexaHu3M JeHCTBHsI HOpajJpeHaluHa M aJpeHalliHa Ha KIeTKy. Aunbda-
aZipeHopelenTopsl U anb(a-aJpeHOpeakTUBHbIE MeXaHU3Mbl. bera-anpeHopenenTtopsl u Oera-
aJIpEHOPEaKTUBHBIE MEXAHU3MBI. 3HAUEHUE aIPEHEPTrUUECKHUX ITPOLIECCOB B HOPME U ITaTOJIOTHH.
OHJI0reHHas ¥ 3K30T€HHAas PeryJssaus aJpeHepruueckux IpoIeCcCOB.

Tema 5. CepoToHMH M OCOOCHHOCTH  CEpPOTOHMHEPIHYECKON  mepeaayu
MH(OPMaLIMOHHOI'O CUTHAJIA.

PaccmarpuBaroTcss  BOIPOCHl  MPOUCXOXKJEHHMS CEpOTOHMHA M HMJIEHTU(UKALUU
CEPOTOHMHEPIMYECKUX HEMPOHOB, JTOKAIM3ALUs IIPOLIECCOB CUHTE3A, ICTIOHUPOBAHUS, CEKPELIUU
U MHAKTUBAIMM CEPOTOHHMHA B CHHAIICE, OHTO- U (PUIOr€HEe3 CEPOTOHUHEPIrHUECKUX IPOLIECCOB.
Kpome TOro, obcyxiaaercs pacnpoCTpaHEHHE CEPOTOHMHA B OpraHM3Me MIEKONUTAIOIIUX,
MEXaHU3M JEUCTBUS CEPOTOHHMHA HA KIETKY, KIacCU(HUKAIUS CEPOTOHHHOBBIX PELENTOPOB U
MEXaHU3MBbI UX CONPSIKEHUS], 3HAYCHUE CEPOTOHUHEPTUYECKHUX ITPOLIECCOB B HOPME U ITATOJIOTUU
Y DHIOTEHHAs U DK30T€HHAs PEryysalus CEpOTOHUHEPIUYECKUX IIPOLIECCOB.

Tema 6. 'ncTaMuH 1 0COOEHHOCTH TMCTAMUHEPIHUECKON MEKKIETOUYHOM CUTHAIM3ALINH.

Kak m B mpenplaymux TeMax CHadajla pacCMaTpUBAIOTCS BOIIPOCHI IPOUCXOKACHHUS
TUCTaMHMHA U UACHTU(UKAIIMY TUICTAMUHEPTUYECKUX HEUPOHOB, CUHTE3, IETIOHUPOBAHUE,

CeKpelus W WHaKkTHBanMsg rucramMuHa. OHTO- M (UIOreHe3 TI'MCTaMHHEPTUYECKUX
IIPOLIECCOB, PACIPOCTPAHEHHE THCTAMHHA B OPraHW3ME MIIEKOIHUTAIOIINX, MEXAHNU3M JEHCTBUSA
TrUCTaMHHAa Ha KJIETKY M KJIacCU(HKAIMs TMCTAMHUHOBBIX DPELENTOpPOB. XapaKTepUCTHKA U
OCOOEHHOCTH THCTAaMUHOBBIX PELENTOPbl MEPBOrO, BTOPOrO, TPETHETO U YETBEPTOTO THIIOB.
3HaueHUE TMCTaAMUHEPTUYECKUX MPOLECCOB B HOPME M MATOJOTMU. DHJOTE€HHAs U 3K30T€HHas
peryJsiius TMCTaMUHEPTUHYECKUX MPOLECCOB.

Tema 7. MeauaropHble aMHHOKUCIOTBI W OCOOEHHOCTH aMMHAIUAEPTUUYECKOM
CUTHAJIM3ALUN.

OOcyxaeHne TeMbl HAuMHAETCd C BONPOCOB TPOMCXOXKJIEHUS TOPMO3HBIX U
BO30YXKIAIOMMX aMUHOKUCIOT. TopMmo3Hbie Menuatopwl: cuHTe3 ['AMK B cunamnce u ee
nenonupoBanue. Cekpenus u nHaktuBauus ['TAMK B cunamnce. Pacnpoctpanenne 'AMK B
opranusme miuekonutaromux. Mexanusm neiictuss 'AMK nHa knerky. Knaccupukauus TAMK
PELIENTOPOB U MEXAHU3MBI UX compsbkeHud. 3HaueHue ['AMK-eprudyeckux mporeccoB B HOpMe
U narosiorud. Bo3Oyxnaronye MeauaTtophl: CHHTE3 IiIyTamara M acrnaprara B CHHAICe M MX
JETIOHUPOBAHMUE, CEKpelUs W UWHAKTUBalus IJyraMara W aclaprara B CHHAICE,
pacnpocTpaHeHHe BO30YXAAIOIIUX aMHUHOKHCIOT B OpPraHU3ME MIIEKOMHUTAIOUINX, MEXaHH3M
necTBUs  BO3OYXKAAIOIIMX  aMMHOKMCIOT Ha  KieTky. Kiaccupukanus  pernentopos
BO30YXKIAIOMIMX aMUHOKHUCIOT M MEXaHHW3Mbl HUX CONpPSDKEHUS. 3HaueHue TiyTramar- u
acrapTaTepru4ecKux IpoLeccoB B HOPME U IMaTOJIOTUU.

Tema 8. B3anMOOTHOIIEHHS MEXKIYy MEIMATOPHBIMM CHUCTEMAaMH, MX MOJIEKYJISIPHBIMHU
penenTopaMyu U MEXaHU3MaMU COMPSIKCHMUS.



[Ipenmonaraercs 00CyXaAeHHE TPOOIEM MHOXECTBEHHOCTH MEIUATOPHBIX CHCTEM,
MOJICKYJISIPHBIX PELENTOPOB U MX B3aUMOACHCTBUI MEXIy c000il B BHIE KOH(PEPEHIUHU IO
CaMOCTOSITENILHON paboTe CTyAeHTOB. Bompockl Ui paccMOTpeHUss Ha KOH(EPEHIUH
(camocrositenpHass pabotra cryaeHToB): TOLL-mogoOHble penenTtopsl, NO-penentopsi,
JIENITUHOBBIE ~ PELENTOPbI,  aJCHO3WHOBBIE  PELENTOpPbl, MEJIATOHUHOBBIE  PEIEHTOPHI,
POJIOTICUHOBBIE  PELENTOPbl, IYPUHOBBIE PEUENTOPhl, AaJUIOHEKTUHBI, KaHHAOHMHOUIHBIC
pEeLenTOpPbl, OMMOUIHBIE PELETOPHI.

b1./1B.08.01.04 DHxoKkpuHOI0OTHSA

DOneKTUBHas AUCLUILINHA.

Cemectp 7, 3a4eT.

S3BIK peanuzanuu — pyCCKuu.

OO0wiast TpPyA0EMKOCTh IUCLUILIMHBI COCTABISET 2 3.€., /2 4acOB, U3 KOTOPBIX

— nexnud: 16 u.;

— CeMUHapcKue 3aHsaTus: 18 u.

TemaTnuyeckuil nian:

Tema 1. BBEAEHUE

[Ipenmer, 3agaun, ucropus pa3BUTHs IHAOKpUHOIOruM. IloHaTne "BHyTpeHHss cpena'.
CBs13b HEpBHOM M SHAOKPUHHOM cucteM. IloHsATHE 0 rOpMOHAX M MX HOCPETHUKAX. DBOJIOLUSL
OSHAOKPUHHBIX  cucteM. Kiaccudukanuss TOPMOHOB:  XMMMUEcKas,  OHOJIOrHYecKas,
(GyHKUMOHAIbHASA. | OpMOHAIBHBIE CUCTEMBI.

Tema 2. DU3HUOJIOI MYECKA S OPT AHU3ALIS DHIOKPUHHOM ®YHKIUN

Cekpenuss M JKCKpeLHUss TOPMOHOB: CKOpPOCTb, pEryJslus, Merabonnyeckas
MHaKTUBaLus. TpaHCIOPT FOPMOHOB U B3aUMOJIEHCTBHE ¢ TKAHAMU-MULICHSIMH.

OHAOKPUHHAs PEryJsiiMg Ha pPa3HbIX YPOBHAX OpraHU3alMM >KUBOTO: LEJIOCTHBIN
OpraHHu3M, CHCTEMbl OpraHOB, OpraH, KJIETKa, KJIETOYHbIE OpPIraHesUIbl, (pepMEHTHBIE CHUCTEMBI,
OTJeNbHbIE (PEPMEHTHI, MOJIEKYJIbl, aTOMBI M HOHBI, CBOOOIHBIE PAIUKAJIBI U DJIEKTPOHBHI.

Tema 3. METOZIbI U3YUEHUMA U OITPEJJEJIEHNA TOPMOHOB

buonormueckuit ~ meron,  xpomartorpadusi,  snekTpodopes,  paauoaBTorpadus,
PalIMOUMMYHOJIOTUYECKUI aHAJIN3.

Tema 4. AHATOMO-®U3HOJIOI MYECKUIT OB30P SHJOKPUHHBIX XKEJIE3

AHnaTomusi, MOPQOJIOTHUs, CEKPETUPYEMbIE TOPMOHBI: THIIOTalaMycC, TUIOQuU3, 3nudus,
NapalUTOBUIHBIE JKEJE3bl, LIMTOBHUIHAS >KEJE€3a, IOJDKEIyJ0YHas JKeJe3a, HaIllOUYECYHHKH,
SUYHUKH, CEMEHHUKH.

Tema 5. BUOCHUHTE3, KATABOJIN3M N OKCKPELIMA 'TOPMOHOB

[Ipon3BoiHbIE aMUHOKHUCIIOT: KaTEXOJIAMHUHBI, TUPOKCUH, TPUHOATUPOHUH, MEJIATOHUH.
[lenTuaHble U O€NKOBbIE TOPMOHBI: OKCUTOLIMH, Ba30NPECCHUH, MEIAHOLUUTCTUMYIUPYIOIUI
TOPMOH, THPEOTPONHUH, TOHAJOTPONHHBI, COMATOTPOIMH, KOPTUKOTPOIUH, MapaTrOPMOH,
KAJIbLUTOHMUH,  IJIIOKaroH, MWHCyiauH. CrepoumaHble  TOPMOHBI:  TIIFOKOKOPTHUKOHUBI,
MUHEPATIOKOPTUKOHIBI, TOJIOBbIE TOPMOHBI.

Tema 6. MEXAHW3MbI JIENCTBUS TOPMOHOB

N3meHeHrne koMmapTMEHTAIN3AlUN BEIIECTB B KJIETKE: TPAHCMEMOpPaHHBIM TpaHCIIOPT,
POJIb MUKPOTPYOOUEK U MUKPO(DHIAMEHTOB.

Xumunyeckass MoupuKaius OeIKOB: KOBAJEHTHOE MPUCOEANHEHNE XUMHUECKUX TPYIIIL,
peakuuu pochopunrpoBanus 1 1epochopuIrpOBaHUSL.

W3meHeHne »SKCOpeccud TEeHOB: HWHAYKIMS U penpeccusi, KOHCTUTYTUBHbBIE U
UHAYIIUOETbHBIE OSNKH.

Tema 7. PEHEIILINA TOPMOHOB

Tunel nuropenenuuu. PU3NKO-XUMHUYECKUE XapPAKTEPUCTUKU PELENTOPHBIX OENKOB.
CpoiicTBa penentopoB. MexaHU3Mbl peLENIUU: OeNKOBO-TNIENTUAHBIX, CTEPOUAHBIX H
TUPEOUHBIX TOPMOHOB.



Tema 8. TOPMOHAJIBHAS PETYJISILUA TTPOLHECCOB POCTA, PA3BUTHUA U
JNODEPEHIIMPOBKMN.

JlelicTBE COMATOTPOIIMHA M COMAaTOMEAMHOB. BiusHHE anbaoCTEpOHA, THPEOUIHBIX,
HOJIOBBIX TOPMOHOB, TJIFOKOKOPTHKOHMIOB M MHCYJIMHA Ha POCT M OOIIee pa3BUTHE OpraHu3Ma.
[TaTonorus mporeccoB pocTa: HAHU3M, AKPOMET TS, TUTAHTH3M.

Tema 9. TOPMOHAJIBHAS PEI'YJIILWA VYIJIEBOJHOI'O U XHUPOBOI'O
OBMEHA.

JleficTBue WHCynMHA W TiIOKaroHa. llarojorus yriaeBOZHOTO M JKHPOBOTO OOMEHa:
caxapHbIi T1a0eT U OKUPEHHE.

Tema 10. TOPMOHAJIBHAS PEI'YJIALNA AJAIITALIUN.

[lonatue o cTpecce, OOUMIA aganTallMOHHBIA CHHIAPOM. AJANTHBHBIE TOPMOHBI.
'mnoranamo-runodusapHasi peryiasuus JCWCTBHA aJaNTHBHBIX TrOpMOHOB. [laromorus
TOPMOHAJILHOW PETYISLNN alalTalliu: TUIIO- U TUIIEPKOPTUIIM3M.

Tema 11. T'OPMOHAJIbBHAS PETYJISILIUA ITPOLUECCOB IIMIIEBAPEHNMA.
["OpMOHBI JKeITyT0YHO-KHUIIIEYHOTO TPAKTa: TaCTPUH, OOMOE3MH, Ba30aKTHBHBIN WHTECTUHAIBHBIN
HOJIMIENTHI, HEHPOTEH3UH, CEPOTOHUH.

Tema 12. TOPMOHAJIBHAS PET'YJIALMA PASMHOXEHUMA.

Myxckoit opraHu3M: (YHKIUM CEMEHHUKOB B pa3IM4YHbIE IIE€PHOJIBI OHTOTCHE3A.
Cnepmarorenes. AHIPOTEHBI U 110JI0BOE IoBeAeHue. [1aTonorus cekpennu aHApOreHoB.

XeHnckuii opraHu3M: JAeHCTBHE ACTPOT€HOB M IPOreCTHMHOB HAa TKAHU OpraHH3MA.
['opMOHANBHBIN KOHTPOJIb OBYJISIIMM, OCPEMEHHOCTH W JIAKTAllMH. DCTPOT€HBI M IOJIOBOE
HIOBE/ICHUE.

b1./1B.08.01.05 CpaBuuTesbHasi puznosiorus

DneKTUBHAs JUCUUILIMHA.

Cemectp 7, 3a4eT.

SI3BIK peanuzanuu — pyCcCKuu.

OO01mmas TpyI0eMKOCTh TUCIUTUTHHBI COCTABISIET 2 3.€., 72 9acoB, U3 KOTOPBIX

— gexnuu: 16 u.;

— CeMUHapcKue 3aHsaTus: 18 u.

TemaTuueckui nJan:

Tema 1. Beenenue.

[IpenMer, MeToabl M 3agaud CpaBHUTENbHOW (u3uonorun. Punorenus. Konmenuus
BHJIA.

Tewma 2. OBoonNs HEPBHOU CUCTEMBI.

HepBHas cucrema Oecno3BoHOYHBIX. HepBHas cucremMa MO3BOHOYHBIX >KHBOTHBIX.
Teopus kputnueckux nepuoaos A. U. Kapamsna.

Tema 3. JIBuxeHue.

Bunel nBwxkenuit. JIBrxkeHue W MbIIbl. MBIIEYHOE COKpallleHUE. bbicTphie U
MEJUICHHBIC MBIl MTO3BOHOYHBIX. MBIIIIEI pakooOpa3HbIX. JleTaTenbHas MycKyJaTypa
HaceKoMbIX. CkeneTHble  CTPYKTYpbl. Pa3BUTHE  CKEJNETHOW  MYCKylaTrypsl H €€
aHTUTpaBUTAIMOHHAS (yHKIMS. bBuoMexaHnka JIOKOMOITHH.

Tema 4. Cucremsl mupkyssinuu. KpoBooOpatenue.

Hupkymnsmus y 6ecrio3BoHOYHBIX. KpoBooOpatieHrne y mo3BOHOYHBIX )KHBOTHBIX. Cep/aie
u ero pabora. KpoBb. JlpixaTenpbHble NMUTMEHTHI M MEPEHOC KHUCIOpoJa KpoBbl. KpuBbie
aucconuanuu. KieTouHbIi COCTaB KPOBH.

Tema 5. OOMeH BOJIBI.

CpoiictBa Boapl. OcMmoTtuueckuii Oamanc. OcmokoH(opmepbl. BogHble MO3BOHOYHBIE.
Boanbiii 6anaHc Ha3eMHBIX OPTaHU3MOB. Bhienenue.

Tema 6. JIpIxaTeIbHBIC CHCTEMBL.

Kucnopon. I'a3el B Boznyxe u Bojae. Opransl abixanus. BogHoe apixanue. J[pixanue B
BO3JlyX€E.



Tewma 7. Iluranue.

Tuner nurtanusa. CnocoObl W OCOOGHHOCTM  INUTaHMUA  MEJIKMMU  YacTHLIAMHU.
Owiptpytomuii  cnoco0. Iluranue nerpurom. Ilutanme wMuexonurawmomux. Perynsanus
norpebnenus numy. [loTpeOHOCTh B mUTaTeNnbHBIX BemecTBaX. OcoOOEHHOCTH INEpeBapUBaHUS
0€JIKOB, )KMPOB U YIJIE€BOA0B. SIJOBUTHIE BEIIECTBA U XUMUYECKAs 3alIUTA.

Tewma 8. DHepreTuyeckuii 0OMeH.

KoHnenrpanuss KUCIopoJa W HMHTEHCHBHOCTH MeTabonm3ma. AHa’poOHBIH OOMEH.
HHTEeHCMBHOCTS META00/IM3Ma U pa3Mephl Tena. DHepreTudeckas [eHa JOKOMOLUH.

Tema 9. Tepmoperynsus.

Bnusaue u3MeHeHuit Temmeparypsl Ha (usnonorndyeckue nporneccel. IlpenenbHble
temneparypbl. [lpuumHBl THOETM TPH TNEpPEerpeBaHUM M  OXJIAXKACHUH. YCTOHYMBOCTD K
NEPEOXJIAXKIACHNUIO U 3aMOPAKUBAHUIO. TepMoperynsauus y NTUL M MICKONUTAIOIINX. 3UMHSA
CIISTYKA U OLICTICHEHHUE.

Tema 10. Opransl 4yBCTB.

Wudopmanus u opransl ayBcTB. CBeT u 3penue. MHppakpacHoe 3peHue, 3XO0JoKamus,
anektpopeueniys. Kunecre3ust y 6ecrio3BOHOUYHBIX M ITO3BOHOYHBIX JKUBOTHBIX. XHMHYECKas
YYBCTBUTEIbHOCTb.

Tema 11. DBosro1MA SHIOKPUHHON CUCTEMBI.

Perymsauuss  usmonornyecknx QyHkuuii. IlpuHmmmer  perymsiuuu.  ['opmoHanbHas
peryJssius y Mo3BOHOYHBIX U 0€CII03BOHOYHBIX KUBOTHBIX.

b1./1B.08.01.06 Heiipodusnonorus

DneKTUBHAs JUCUUILIMHA.

Cemectp 8, sk3ameH.

S3bIK peanu3alnum — pyCcCKHUil.

OO01mmas Tpy10eMKOCTh TUCIUTUTHHBI cocTaBiseT 3 3.e., 108 yacoB, U3 KOTOPBIX

— nexmuu: 20 u.;

— ceMUHapcKue 3aHsaTus: 14 4.

TemaTnyeckuii njian:

Tema 1. Beenenue B Helpo(hU3HOIOTHIO.

Tema 2. CTpyKTypHO-(QYHKIMOHATIbHAS OpraHU3aIUs MO3Ta.

Tema 3. [IpoucxoxaeHne n QyHKIIMOHATbHAS 3HAYMMOCTD JJIEKTPHUUECKOM aKTUBHOCTU
MO3ra.

Tema 4. MexaHu3Mbl BHYTPUMO3TOBOW HHTETPALUH.

Tema 5. MexaHu3Mbl TIeHEpallMM PUTMUYECKOM AKTUBHOCTH MoO3ra. JlpIXaTelbHbIH
pUTMOTEHE3.

Tema 6. Helipodu3zuonornueckue MexaHU3Mbl CHa, MaMATH, MOTUBaLMU. CHHAIITHYECKast
MJIACTUYHOCTb.

Tema 7. IIpuHIMIIBI OpraHU3aLMU IBUTATEIbHBIX (PYHKIUH.

Tema 8. OcobeHHOCTH cTpoeHHS W (QYHKIUM BETreTaTUBHOW HEPBHOW CHUCTEMBI.
Knerounbsle MeXaHU3MBI TOBEJCHUS Y OECTIO3BOHOYHBIX.

Tema 9. Tpoduueckas ¢yHKIMS HepBHOW cucTeMbl. ['eMaTosHuedamnueckuii 6apwep.
BoccranoBnenue u KoMreHcanys HapyleHHbIX (YHKIUNA HEPBHOW CUCTEMBI.

Tema 10. DnemeHTsl GopMaNbHBIX HEHPOHHBIX CETEH.

b1./1B.08.01.07 bnosnepreruka

DJNeKTHBHAS AUCIUTUINHA.

Cemectp 8, 3auer.

SI3BIK peanuzaium — pyCCKUi.

OO01mmas TpyA0eMKOCTh TUCHIUTIINHBI COCTABISET 2 3.€., /2 9acoB, U3 KOTOPBIX
— gexuuu: 20 u.;

— CeMHMHapcKue 3aHsATus: 14 u.



TemaTnuyeckuii njian:

TEMA 1. Uepapxust OuosHepreTHdecKkux ImpoieccoB. Bumel sneprun. Tpodudeckas
CTpYKTypa 3kocuctemsl. [lepemenienue BeniecTBa 1o NUIIEBbIM LensaM. [lepemenienue saneprun
no nuuieBbiM uensaM. llenu BelegaHus u  gerpuTHele  Henu. Ilupamuasl sHeprum B
JKOJIOTMYECKUX cucTeMax. [IoHaTre BaJIOBOM M 4YMCTON NIEPBUYHON POAYKTUBHOCTH.

TEMA 2 Dmnepreruka 1enoro opranusma OOmme 4epThl W pa3HHUIlA aHa0oJM3Ma H
katabosnm3ma. [oHATHS aCCUMMWIALINY U AUCCUMIIISIIH. MeXaHU3MBbI PETYISIIH METa00In3Ma.
YpoBHU B3aMMOCBSI3U MEXIy KaTaboinu3zMoMm H aHabonu3mMoM. OCHOBHBIE ATambl pachaja
YIJI€BOJI0B, OEIKOB U KUPOB.

TEMA 3. OcHOBbl TEpPMOJMHAMHUKH  HEpaBHOBECHbIX TmporeccoB  [lonsaTusa
TEPMOJUHAMHYECKONH CHUCTEMBI, TEPMOJAMHAMUYECKOTO paBHOBecUs. BHyTpeHHss sHeprus
cuctembl. @OpMBI Mepeiadll SHEPTUH B KUBbIX cucTeMax. CBOOOAHASI SHEPT U KUBBIX CUCTEM U
e¢ cBOoMcCTBa. THUIBI XMMUYECKON CBS3M. DHEPrusl aKTHUBAIlMKM 0Opa30BaHUS U pa3pbiBa cIaObIX
XUMHUYECKHX cBsizeil. OTKyna 6epeTcst cBoOOIHAs YHEPrUsi B OMOJIOTMYECKUX CHUCTEMaX U Kak ¢
ee mnomoIbio coBepmiaetcsi pabdora? ComnpspKeHHbIE MPOLECCHl. Y CIOBHUSL  COMPSKEHUS
XUMUYECKHX PEaKLIUM.

TEMA 4. 3akonbl OnosHepretuku PaznooOpasue nyreil npeBpalieHuss SHEPruu B AKUBBIX
KJIeTKax.3akoHbl OMOdHEepreTHKU. OTINYUS SHEPTeTHUKU PACTUTENBHON KIETKH OT SHEPreTUKU
JKUBOTHOM KJIETKHU.

TEMA 5. llentpanbHasi pojib aJICHUJIOBOM CUCTEMBI B dHEpreTuke kieTok. Poas AT® B
kietouyHoi 3Hepreruke. Ctpoenue Mosekyinbl AT®. OcHoBHble «cTaThu pacxonoB» AT® B
kiieTke. Makpospruueckue coeauHeHus. CTpykTypa u npencraBurenu. Huzkosnepretuueckue
doctar-oprannyeckre coeauHeHus. lIpuHIMI 00mET0 MPOMENKYTOYHOTO TpoayKTa. JlBa
BaXXHBIX crocoba cuHTe3a AT®, KoTopble peanusyroTcs Mo Bcex kierkax. Knaccuduxarms
(bepMEeHTOB.

TEMA 6. DHeprernueckuii MeTaOOIU3M KUBOTHOW KIJIETKH. DTambl SHEPreTUYECKOro
obmeHa. AnpoOHBIE U aHa’poOHBIE TyTH ToJdydeHus HHepruu. [lociaenoBaTenbHOCTh
HNOJKJIIOYEHUS] MEXaHU3MOB aHa’pOOHOr0 M a’pOOHOTr0 HSHEProoOpa3oBaHMs y >KUBOTHBIX.
Macmra6el paboThl 2JIEKTPOHTpaHCIOPTHON e U AT®-cuHTa3bl MUTOXOHIPUIA

TEMA 7. I'mukomu3. Cragum riukonusa. JIMMUTHpyMOIIME TIMKOJIHW3 YCIIOBUS.
[TocnenoBarenbHOCTh yyacTusi (PEPMEHTOB B PEAKIUAX TIUKOIM3a. OCOOCHHOCTH TPOTEKAHUS
[JIMKOJIN3a B KJIETKaX B NMPUCYTCTBUU KHUCIOPOJA U B €r0 OTCYTCTBHE. DHEPreTUYECKUI BBIXO.
TJIMKOJIA3a

TEMA 8. Huxn TPUKapOOHOBBIX KHUCJIOT, [JIMOKCUJIATHBIN LHKII,
rexcozomMoHoocdarubiii myHT. [{ukn TpukapOOHOBBIX KuciaoT. Ero ¢yHkuuu B KieTkax.
I'muokcunarueiii  mukn.  Otamums ot HTK. Ero ¢yskumm B kierkax. DyHKIuu
rekco30MoH0(G0CchaTHOTO IIYHTA B KJIETKaX.

TEMA 9. JlpixaTenbHasi 1lellb MUTOXOHJIPUH, TEOPUSI XEMHUOCMOTHYECKOTO COMPSIKEHMUS.
OO1iee MOHATHE O CTPOEHUMU M (YHKIMOHUPOBAHMU JbIXATE€IbHOW IeNH. XapaKTepUCTHKA
KOMIIOHEHTOB JbIXaTeabHOU Ienu: komiuieke | u xommiekc 1, kommiekc 1l u xommiekc 1V,
youxuHoH u muroxpoMm C. Cxema MocCieqoBaTEeNbHBIX OKHCINUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuil Ipy MEepEeHOCe NIEKTPOHOB U NMPOTOHOB C YYaCTHEM NPOMEKYTOUYHBIX MEPEHOCUUKOB.
OcoOeHHOCTH  CTpOEHHSI  3JEKTPOHTPAHCHMOPTHBIX  memneid  Oakrtepuil.  ComnpsiKeHHbIE
OKHCJIUTEIbHO-BOCCTaHOBUTENBHbIE mapsl B OTLl.  OxucnureabHO-BOCCTAHOBUTEIbHBIN
MOTEHITMA KOMIIOHEHTOB JIbIXaTeNIbHOU 1enu. MI3MeHeHne cTaHaapTHONH CBOOOTHOM PHEPTrUU B
peakiuu, CBSI3aHHOM C TIIEPEHOCOM JJEKTpoHOB. HampaBieHue IOTOKAa JJIEKTPOHOB U
HHEpPreTHUECKre COOTHOILIEHUS B AbIXaTeNbHOM Lienu. BemecTBa, Moiapisonue OKUCIUTEIbHOE
dochopunupoBanue. Crenuduueckue HHTHOUTOPHI, OJIOKUPYIOIIUM ONpPEIeNCHHbIE 3STallbl
IpIXaTeslibHOM  1enu. Benuuuubl, Xxapakrepusywomue 3(QQEeKTUBHOCTb OKHUCIUTEIHHOTO
dbocdopmupoBanus. AKIENTOPHBI KOHTponb abixanusa. Crpoenue komriuiekca FOF1 wm
obpazoBanne AT®. OCHOBHBIE TIOJIOKEHUS XEMHUOCMOTHYECKON TEOPUU COIPSIKEHUSI.
OKCHEpUMEHTAJIbHBIE I0KA3aTEIbCTBA XEMUOCMOTHYECKON TEOPUH CONPSKEHUSI.



Cunternyeckue MOHBL. OCOOEHHOCTH MpoOLEcca OKHUCIUTEIHHOTO (GochopHInpoBaHUs
CBUJICTENLCTBYIOIINE B [10JIb3y XEMHOCMOTHYECKOM TUIIOTE3bl. AJTbTEpHATUBHOE UCIIOJIB30BaHUE
SHEPrUM MPOTOHHOTO rpagueHTa. MUTOXOHIPUH U CTApEHHUE OpraHU3Ma.

TEMA 10. buoxemmmomunectenuus. I[lonstue OuomomuHecteHus. I[Iporeccsr,
Jexalye B OCHOBe OuonoMuHcrieHnud. Jlrommdepunsl u monudepassl pa3HbIX OPraHU3MOB.
benox GFP, ero ocobeHHocTH (DYHKIITMOHMPOBAHMSI M IEPCIEKTHBBI HCIOJIb30BaHMS. Poib
OMOXEMUITIOMUHECIICHIIUH B PeaTH3allii OMOIOTUIECKUX (PYHKITUI.

TEMA 11. Crpykrypa Boabl B Ouosiorudeckux cuctemax, Comutonsl. KoyekTuBHBIC
nporeccel. ConmutoH. [loTpebnenne m mpeoOpa3oBaHHE SHEPIHHM MOCPEICTBOM COJMTOHA.
[TousiTne MosiekyJsipHON sueiku. OTInYus KMBOM M HEXKMBON MOJIEKYJISIpHBIX sueek. Dpakrar.
[TpuHIMN enuMHCTBAa LENOro Mmpu cBoOoie uacteil. KoHmenmuus MOJIEKyIsSpHON SUYEHKH Kak
OCHOBHOM €TMHUIIBI KHUBOTO.

TEMA 12. JIucKyCcCHOHHBIE BOIIPOCHI COBPEMEHHON OMOIHEPTETUKHU

b1./1B.08.01.08 Bosibmoii npakTukyM ((pU3H0JIOTHS YeJI0BEKA U KUBOTHBIX)

DneKTUBHas AUCLUILINHA.

Cemectp 7, 3a4€T C OIIEHKOM, ceMecTp 8, IK3aMeH.

SI3BIK peanuzanuu — pyCCKui.

OO61as TpyA0eMKOCTh IUCHUIUTHHBI cocTaBisieT 11 3.e., 396 yacoB, U3 KOTOPBIX

— J1abopaTopHbIe paboThl: 324 4.

TemaTn4yeckui niian:

Yactp 1. @uznonorus

TEMA 1. Bognoe. Texnuka 0€30macHOCTH IIpH paboOTe B IKCICPUMEHTAILHOMN
nabopaTopuu.

Pacuer 103 (apmakonoruyeckux mpenapaToB, HUCHOIb3YEMBIX B (DHU3MOIOTHYECKUX
sKcriepuMenTax. [Ipurorosnenue pabouux pactBopoB. [locTpoeHne kanuOpPOBOYHBIX rpapUKOB
U onpesienieHre KaauOpoBOYHBIX KO HUIIMEHTOB.

TEMA 2. ®usuonorus nuuieBapeHus. M3yueHne xenya04yHol CeKpeluu y KpbIC B OTBET
Ha CTUMYJIALMIO KapOaxoinHOM (HepBHas (aza) U rucTaMuHOM (kenynouHas (asa). M3yueHnue
BIUSHUS HEKOTOpPbIX OMOJOTMYECKM AaKTUBHBIX BEIIECTB Ha JKEIYAOYHYIO CEKpEIUIo.
Omnpenenenne NpOTEOIUTUYECKON aKTUBHOCTH KEITyIOYHOTO COKa, KOHIEHTpauuu noHos H+ u
KOHIEHTPALUU TITUKOIPOTEUHOB B XKEyI0YHOHN CIIU3H.

TEMA 3. M3y4yeHue MOTOpHOH (YHKUIMH TOHKOM KMIIKU. Perucrparust cokparieHHit
M30JIMPOBAHHOTO OTpe3Ka TOHKOM KHIIKM KpbICHL. BiusHMEe Ha MOTOPHYIO aKTHBHOCTh
TeMIIepaTyphbl, aApeHATNHA, AlleTUIXOJIUHA, XJIOPUCTOro Oapusl.

TEMA 4. ®usuonorus CcepIeyHO-COCYAUCTOW  cuctembl. Mopdomoruueckas
XapakTepucThka cepauna. OCHOBHbIE CBOWCTBAa ceplaeyHOM MbImIbl. IIpoBoxsmas cucrema.
HonHble MeXaHHW3Mbl T€He3a MOTEHIHUANIOB KapAHMOMHUOIMTOB. Perymnsuus cepaeyHon
JesTeNbHOCTH. Pemenue 3anay.

TEMA 5. 3anuck U aHanu3 KapAHOTpaMMBbl cepilla KpbIChl. ['yMopaibHasi peryssius
NeSITeIbHOCTH Cepllla y TEIUIOKPOBHBIX >KMBOTHBIX. M3ydyeHue BIMAHUS Ha paboTy cepala
KPBICHI paCTBOPOB a/Ip€HANIMHA, alleTUIIXO0INHA, KOEeruHa U XJIOPUCTOTO KaJbIHsl.

TEMA 6. Mopdonoruueckoe wuccieqoBaHue (OPMEHHBIX 3JIEMEHTOB KpPOBH C
ornpezeneHueM jeikorpamMmbsl. OcBoeHHE TEXHUKH MPUTOTOBJICHUS Ma3Ka KPOBH, €ro (UKCalluu
U okpamuBanus. CpaBHEHHUE JIHKOrpaMM YenoBeKa 1 J1ab0paTOPHBIX KUBOTHBIX.

TEMA 7. Omnpenenenne o0mero o0ObeMa H>pUTPOIUTOB (remarokputa). llonsTHe
remMatokputa. Bo3pactHsie 1 monoBsle 0cOOeHHOCTH. BiusiHue GyHKIIMOHAIBLHOIO COCTOSHUS Ha
BEJIMUYMHY TremMaTokpuTa. Meronabl ompeneneHus. OmnpenerneHre IeMaToKpuTa € MOMOUIbIO
mukpoueHtpupyru  kmspa. OnpeneneHne  CKOPOCTH  OCENaHUs  DPUTPOLUTOB.
®U3MONIOTHYECKOe U KIMHHYEeCKoe 3HaueHue omnpeaeneHus COD. DakTophl, BIMSIONIME HA
BEJIMYMHY CKOPOCTH OCENaHus 3pUTpouuToB. Mertoasl omnpernencHus. bydepHsie cBoiicTBa
KpoBU. CIEKTpaJIbHBIN aHATN3 COSAMHEHU TeMOTJIO0NHA.



TEMA 8. Bnusiaue crtpecca Ha (PyHKIMOHAJIbHOE COCTOSHHE oOpraHusma. M3ydenue
BIIMSTHUS UMMOOMIIM3alIMOHHOTO CTpecca Ha JICMKOLUTAPHYIO (POPMYIy, COCTOSIHHE CIU3UCTON
000JIOUKH KENIy/lKa, BeCOBbIe KOIDPUIMEHTH HAAMOYCUYHUKOB, THUMYyCa | CEIIC3CHKH,
KJIETOYHOCTh KOCTHOI'O MO3ra y KpbIC.

TEMA 9. ®wusuonorust apixanus. CTpoeHne M (YHKIHMU JbIXaTEIbHOH CHCTEMBI.
Mexanusm Bioxa u Bbiioxa. Perynsuus neixanus. [Ipaktudeckas pabora. M3ydyenue Mmexanusma
JIETOYHOTO JIbIXaHUs [TI03BOHOYHBIX Ha Mozenu Jlonaepca.

TEMA 10. OmnpeneneHue pe3epBHBIX BO3MOXKHOCTEH  CEPACUYHO-COCYJIUCTOM U
JIbIXaTEIbHON CUCTEM y YEJIOBEKA.

TEMA 11. ®usnonorus moYek MW IHAOKPUHHOW cucTeMbl. lIpakTudeckas paborta ¢
UCTIOJIB30BaHUEM TMTporpamMmbl «BuptyansHas ¢usnonorus». Pemenue 3amay.

TEMA 12.®usnosnorus BBICIICH HEpBHOW aesTeabHOCTH. OOpa3oBaHHE YCIOBHOTO
pedrekca 3pauka Ha 3BOHOK M Ha CIOBO «3BOHOK». OmperencHHe BPEeMEHHU >JIEMEHTapHOM
JBHATATEILHOUN

peakuuu Ha yClOoBHbIE pa3apaxutenu. OnpeaeneHue o00beMa KpaTKOBpEMEHHON MaMsITH
y uenoBeka. M3ydyeHue posim CIOBECHBIX pa3Apa)KUTElIel B CO3aHUU HSMOIMOHAIBLHOIO
COCTOSIHUSI uejoBeka. l3yueHue BIMSHUSA LEIM Ha pe3yiabTaT JesiTeJbHOCTH. BiusHue
oOcraHoBouyHOU addepeHTanMu Ha pe3ynbTar AesTenbHocTH OlpeneneHre YCTOWYHMBOCTH U
nepexyioyaeMoctd BHUMaHMs. OlleHKa paboTOCIOCOOHOCTH YE€JIOBEKa IPU  BBIIOJIHEHUU
KOPPEKTYpPHOI1 MPOOBI.

TEMA 13. HccnegoBanue 0OCOOCHHOCTEW MPOLIECCOB BOCHPHSATHS MPOCTPAHCTBA M
BpEMEHHU Y uyenoBeka. J[J1si KOMIIJIEKCHOIO MCCIIEIOBAaHUS MPOLECCOB BOCIPUATHUS BPEMEHU U
IIPOCTPAHCTBA Yy 4YEJIIOBEKAa UCIOJIB3YEeTCsl KOMIbIOTEpHas nporpamma ‘“Vccnenosarens
BPEMEHHBIX M TPOCTPAHCTBEHHbIX CcBOMCTB uenoBeka” (FO.B. Kopsaruna, 2001-2003; C.B.
Homun, 1O.B. Kopsaruna, 2003). C nomompio TectoB «OmpenesieHne BPEMEHU MPOCTOU
CEHCOMOTOPHOM peakiumn», «OmnpeaesieHue BpPEeMEHU peaklMM Ha ABWXKYLIMHCS 00BEeKT» U
JIPYTUX CTYIEHTHI IPOBOJAAT OLIEHKY BPEMEHHBIX U NMPOCTPAHCTBEHHBIX CBOMCTB APYT Yy Apyra u
COCTaBIISIIOT PE3IOME.

TEMA 14. DnextposHuedanorpadpuyeckuil aHanu3 MEKTPUYECKON aKTUBHOCTH MO3Ta Yy
4eJI0BEKA.

Cratuctuyeckuii aHanu3 B GU3HOJIOTUU

TEMA 15-16. Cratuctuueckuil aHanu3 B ¢usuonorun. OOmme cBeaeHUS O
cTaTMCTUYeCKOM  HaOmogeHuu.  MccienoBaHue — 3aBUCMMOCTE B CpaBHEHHE  C
HKCIEPUMEHTAJIbHBIMU UCCIIEAOBAHUAMH. METObI ONMCATEIBbHON CTATUCTUKH.

TEMA 17-18. Kpurepuili 3naunmoctu. O0beMbl BBIOOPKHM U TMPOOJIEMBI H3MEPEHUS.
[TapameTpuyeckuie 1 HemapaMeTPUUECKUE METOBI.

TEMA 19-20. Koppensuuonnsiii ananu3. PerpeccuBHblii ananu3. [lucniepcuoHHBIN
aHaJIN3.

Yacts 2. buodusuka

TEMA 1. IlpaBuna TeXHUKH O€30MACHOCTH IpPH BBIIOJIHEHUH JIAOOPATOPHBIX paboT
Oonpmioro mpakTukyma. Pemienume 3amau no  OModU3MKE MOBBIILIEHHOW  CIOKHOCTH.
OmnpeneneHne TeMNEPATYPHBIX XapaKTEPUCTUK M BEJIMYUHBI KaKYILEHCS YHEPIUU aKTUBALMU B
mpolneccax MEeKTPUYECKON aKTUBHOCTH TEPMOUYYBCTBUTENBHBIX KJIETOK

TEMA 2. U3ydyeHue 51E€KTPONPOBOAHOCTH KPOBHM M KIETOK nedeHu. OmnpeneneHue
JUCIIEPCUN COTIPOTUBIICHUS U KOA(PUIMEHTA TMOJIIPU3ALMN B HOPME U TOCJE MOBPEXKICHUS.
[Toctpoenne nmnenancueix quarpamm Koyn-Koyir.

TEMA 3. AHanu3 JaHHBIX 10 3JIEKTPONPOBOJHOCTH KPOBH M KIETOK IE€YEHHU.
Omnpenenenue TUCIEPCUU CONPOTUBICHUS U KOA(PQHUIMEHTa MOISIPU3ALMM B HOPME U IOCIe
noBpexaeHus. [loctpoenne nmneaancHeix auarpamm Koymn-Koyot.

TEMA 4. Beiparormuecst onodgusuku XX Beka. JloKIaapl 0 MePCOHATHSIM.

TEMA 5. ITonsporpadust. OnpeneneHrne CKOPOCTH IBIXaHUS MUTOXOHIPUMN.

TEMA 6. Ananu3 ckopocTd 0OMeHa KUCIOPOAA MPU AbIXaHUH MUTOXOHAPHI.



TEMA 7. MopenupoBaHue TMpoleccoB Bo30yxkaeHus. Anamuz mapamerpoB III1 wu
renepauuu I1/1.

TEMA 8. [lony4eHue CrieKTpOB MOTJIONIEHUST MAaKPOMOJIEKYJI OMOTIOTUMEPOB B PACTBOPE.
Pacuer »ddexktuBHOW Asi1  TOTJIOUICHHUS IUIOMIAAM IONEPEYHOTO0 CEYEHHsS] MOJIEKYII.
['umoxpomHbIi AP eKT.

TEMA 9. Hcnonp30oBaHWe MNOTEHIMAA- U HOHYYBCTBUTEJIBHBIX 30HIOB MJI OLEHKU
(YHKIMOHATIBHOTO COCTOSTHHSI KJICTOK.

TEMA 10. [Tonyuenue u ¢pusnonorudeckuii anamusz BAX mist onieHKH ()yHKITMOHATBHBIX
XapaKTEpUCTUK MOHHBIX KaHAJIOB.

Yacts 3. buoxumus

Tema 1. BBomnoe 3ansTne. TexHuka Oe30macHOCTH Hpu paboTe B OMOXMMHYECKOM
naboparopuu. PacueTsl KOHIEHTpanuii, MPUTOTOBIEHHWE W THUTPOBAHHE PACTBOPOB.
CrnexrpanbHble METO/1bI HCCIIEI0BAaHUs B OMOXUMUWY; crekTpodoTomMeTpus,
(OTORIEKTPOKOIOPUMETPHUSI; ITOCTPOSHHE KAITNOPOBOUYHOI KPUBOH.

Tema 2. Onpenenenue Oenka OMypeToBbIM METOJOM. Teopernyeckas 4acTb - MPUHIIMII
MEeTOJla U Ha3HAUYCHHE OoIpeaeNeHus Oenka OuypeToBbIM MeToaoM. [IpakTuyeckas yacTh -
NPUTOTOBJICHHE pPACTBOPOB, IPOBEJACHHWE aHamW3a. BpIOOp HE0O0XO0AMMOro CBETOQMIBTPA,
MOCTPOCHHUE KaTUOPOBOYHOM KpHUBOM M OIpeneieHHe [0 HeW KOHILEHTpauuu Oelka B
HEU3BECTHBIX Mpolax.

Tema 3. Onpenenenue 6enka metogom Jloypu. TeopeTnueckas 4yacTh - IPUHLIUI METO/1a
U Ha3HaueHue ompeneneHus Oenka meronoMm Jloypu. IlpakTuueckas yacTh - NPUTOTOBIIEHHE
pacTBOpOB, TPOBEACHHE aHanu3a. BpiOOp HEOOXOAMMOro CBETOGUIBTPA, MOCTPOCHUE
KaJTMOPOBOYHOW KPUBOKM M ONPEJICIICHHE 10 HEel KOHIIEHTpAIlMu Oellka B HEU3BECTHBIX MPOOax.
CpaBHeHue OuypeToBoro Merosa u Metoza Jloypu u, ux 10CTOMHCTBA U HEAOCTATKHU.

Tema 4. Omnpenenenue Heopranudeckoro ¢ochopa wmeromqom Ducke-Cydappoy.
Teopernueckass 4acTb - NPUHUUI METOJA W HA3HAUYEHUE OIPENEICHHUS HEOPraHMYECKOIo
dochopa meronqom dDucke u CybOappoy. I[lpakTuueckas 4acTb - NMPUTOTOBIEHHUE PACTBOPOB,
npoBesieHue aHanu3a. Bpibop HEoOXoauMoro cBeTopUIIbTpa, MOCTPOCHHE KaIUOPOBOYHOM
KpHUBOI1 U ompeJiesieHne Mo Hell KOHIIeHTpaluu (ocdopa B HEM3BECTHBIX MPOOaX.

Tema 5. Onpenenenue rIOKO3bl B KPOBU IIFOKO300KCHIa3HBIM MeTo1oM. TeopeTndeckas
4yacTh - MPUHLUI METO/1a U Ha3HAUYEHUE ONPEENICHUS TTIF0KO3bI TTIFOKO300KCUa3HBIM METOOM.
[IpakTuyeckas yacTb - NPUTOTOBJIEHHE DPACTBOPOB M3 HAOOpa pEaKTUBOB, B3ATHE KPOBH,
MIPOBEJICHUE aHATIN3A.

Tema 6. OmnpeneneHue cojepkaHHs TeMOINIOOMHA B KPOBU YHU(UIIUPOBAHHBIM
FeMUTI00MHIIMAaHUIHBIM MeTo0M. TeopeTnyeckas 4acTb - HNPUHIMI METOJla U Ha3HAueHUE
OTpeieNIeHUs] TeMOTJIO0MHA B KPOBU T'€MOIIOOMHIIMAaHUIHBIM MeTooM. [IpakTuyeckast yactp -
IIPUTOTOBJICHHE PACTBOPOB U3 HA0Opa PEaKTUBOB, B3SITHE KPOBH, IPOBE/ICHNE aHAIIN3A.

Tema 7. OmnpeneneHue KpeaTMHMHAa B CBIBOPOTKE KpoBH. Teopernueckas 4acTh -
NPUHILIMII METO/Ia U Ha3HAu€HHUE OINpeesieHUs KpeaTUHUHA B CHIBOPOTKE KPOBH C IOMOIIBIO
Habopa peaktuBoB Creat 100 (Pliva-Lachema) mnu KPEATHUHUWH-HOBO (Bektop-BECT).
[IpakTHueckas 4acTh - NHPUTOTOBJIEHHE PACTBOPOB M3 HaboOpa pPEaKTHUBOB, B3SITHE KPOBH,
MIOJIyYE€HHUE CHIBOPOTKH, IIPOBEJACHHE aHAIN3A.

Tema 8. Ompenenenne OunupyOMHa B CBIBOPOTKE KpoBH.TeopeTuueckas YacTh -
OPUHIUI METOJa U Ha3HaueHHUe ompeieseHus OMIupyOrnHa B CHIBOPOTKE KPOBH C IMOMOIIBIO
Habopa peaktuBoB BIL 100 S (Pliva-Lachema). Ilpaktuueckas 4acTh - NPHUTOTOBICHUE
pacTBOPOB U3 HAOOPA PEAKTHUBOB, B3SITHE KPOBHU, MOIyYEHUE CHIBOPOTKH, TPOBEJCHNE aHAIH3a.

Tema 9. Metoabl HeHTpUPYTHUpPOBAHUS; BbIJCICHNE QpaKIMi sSAep U MUTOXOHIPUNA W3
MEYEHH KUBOTHBIX METOJIOM au(pdepeHInanbHoro HeHTpudyrupoanus. TeopeTuyueckast yacTb
— OCHOBBI JubdepeHIHaTbHOr0 LeHTpudyrupoBanus. llpakTuueckas 4acTb — MIpOBEICHHE
pacueToB U NPUTOTOBJIEHHUE PACTBOPOB IS BbIAENIEHUS MHUTOXOHApuil. HapkoTusmpoBanue
KpBICHI, Tepdy3usi eueHu, NoJdydeHre roMorenara, Gpakiiuii siiep ¥ MUTOXOHIPHIA.



Tema 10. OmnpeneneHue aKTUBHOCTH CYKLUUHATAETHAPOTr€Ha3bl B MHUTOXOHIPHSIX.
Teopernueckass 4acTb — OLIEHKA YMCTOTBI BBIAEICHMS KJIETOYHBIX OpPraHeiul N0 aKTMBHOCTHU
MapKepHbIX (epMmeHTOB. [IpakTHueckass 4acTh — INPOBEACHHE pACYETOB W MPUTOTOBICHHE
pacTBOPOB JUIsl ONPENEICHUS aKTUBHOCTH CyKUMHATAEruaporeHassl. OnpenencHue akTUBHOCTU
CYKIMHATAETHIPOT€HAa3bl B TOMOTEHATE U BO (DPAKIMSX AP M MUTOXOHIpUNA. OIIeHKa YUCTOTHI
BBIJICTICHYUS] MUTOXOHIPUH.

Yactp 4. DxcniepuMeHTalbHAsL XUPYPrust

Tema 1. BBogHOe. 3HAKOMCTBO C OINEPALIMOHHOM, MTpaBUJIa XUPYPTUUECKOM aCETUKUA U
AQHTHUCENTUKH, IOATOTOBKA ONEPALIMOHHOTO 10JIs. XUPYypruueckuil uHCTpymeHTapuil. OCHOBHOM
Ha0Op MHCTPYMEHTOB U IIPUEMBI paOOThI C HUMH.

OCHOBHbBIE XHUPYPTUYECKHE IPUEMBI: pa3beIUHEHHE TKAHEW, COECIUHEHHE TKAaHEH,
METO/bl OCTAaHOBKM KpOBOTE€YEHUH. Ykinagka OrokcoB. IIpumembl paboThl C KUBOTHBIMHU:
BHYTPUMBIILIEYHOE U BHYTPUBEHHOE BBEICHME IIPENApaTOB, METO/IbI IPUBSI3bIBAHUS KUBOTHOTO.
AHECTE31O0JIOTHS: 3HAKOMCTBO C OCHOBHBIMU IIpeNapaTaMu, UCIOJIb3YEMBIMH Ul HapKo3a, MX
NOKa3aHMs, MPOTUBOIOKA3aHMs, TTOOOYHBIE YPPEKTH U TO3UPOBKH, MPEMEIUKAIHSI, OCHOBHOM
HapKoO3, KOHTPOJIb 32 COCTOSIHUEM >KMBOTHOTO. [lociieonepainoHHbIN yX0/1 32 dKUBOTHBIMH, YXO
3a IIBOM, I[IPENOTBPALCHUE HArHOCHWsl TKaHEeH, cHsATHEe IBOB. ['eHepanbHas yOopka
OIEPAIMOHHOM.

Tema 2. «Onepanuu Ha nepudeprudeckoil HepBHOU cucteme». [loaroroBka Kk onepaunuu:
cTepwinzanus Oeibsi M HMHCTPYMEHTOB, IOJArOTOBKA >HBOTHBIX K OIEpaluu, 00CyXAeHue
onepaiuu. Omepanuss Ha KpOJMKE: BbIBEACHHUE ONYXKIAIOLIEro HEpBa IOJA KOXKY, JUIS
NOCIIEAYIOLIEH NTepEPE3KU.

Tema 3. «Omnepanuu Ha cocynax» IloaroroBka Kk omnepauuu: crepuian3anus Oenbs U
MHCTPYMEHTOB, MOATOTOBKA >KMBOTHBIX K oOIepalnuu, oOcyxieHue omnepanuu. Onepanus Ha
KpOJIMKE:— BBIBEICHUE COHHOM apTepuu B KOXKHBIM JIOCKYT, JUISl MU3MEPEHHUs apTepHaIbHOTO
JaBieHus 1o merony Koportkosa;

Tema 4. «Jlamaporomusi, onepanuyu Ha SHJIOKPUHHOM CHCTEME, PE3EKIUS U IKTOMHUS
MEJIKUX OpPraHOB, METOJbl TPAHCIUIAHTALIMM OPraHoOB M TKaHei». [loaroroBka k omnepaunusim:
cTepuimn3anusi Oeybss U MHCTPYMEHTOB, IOATOTOBKA >XMBOTHBIX K OIEpaluH, 0O0CYXJeHue
ornepaunii. Moryr OBITh BBIIOJHEHBI JIOOBIE W3 CIEAYIOLUIMX ONepauuii Ha KpOJIMKaX:—
aJpEHAIPKTOMUS, YAaleHus | HaAloYyeyHHKA, C IEJIbI0 CO3/JaHHS MOJENHU THNO(QYHKIUU
HAANOYEUYHUKOB; TPAaHCILIaHTALMsI HAAIIOYEYHUKA HA COCYIUCTOW HOXKKE B KOXHBIA KapMaH, C
LENbI0 CO3/IaHusl MOJIENH runep@yHKUMK HaAnodeyHUKoB. Omepanus Ha KpbicaX — CO3/IaHue
MoJienu napaduosa ¢ o0riel OpIOIIHO MOJIOCTBIO Y JBYX KpBIC.

Tema 5. «Jlanaporomusi, METOABI SKTOMHUH KPYITHBIX OPraHoBy». II0AroTOBKA K ONepanuu:
cTepwinzanus Oeiabsi M HMHCTPYMEHTOB, INOJArOTOBKA >HBOTHBIX K OIEpaluu, 00CyXAeHue
onepanuu. Bo3MoXkHBIE omnepanuu: yHaJeHUE CENe3eHKH — CIUICH3KTOMHS; BBbIBEICHUE
CeNIe3eHKU B KOXKHBIN KapMaH, ¢ TOCJIEYIONIeH BO3MOKHOCTBIO B3ATHS OMOIICHH.

Tema 6. «JlamapoTomusi, METOIBI racTEPO- U HHTEPOITIACTUKH, ONEPALIMHN HA JKEITYIKE U
KumieyHukey. [loAroroBka k onepanusM: cTepuian3alus Oelbs U MHCTPYMEHTOB, MOATOTOBKA
’KUBOTHBIX K ONEpaluu, o0CyxaeHue onepauuii. Bo3MokHble onepannu: HajloXKeHHe QUCTYIIbI
KumeyHuka 1o crnocody Tupu — Benma, Hanoxenue ¢uctynsl xenyaka mo bacosy,
anmeHIUKCIKTOMUS.

Tema 7. «Tpenanauus uepena». IloaroroBka Kk omepaunuu: CTepUIM3alMs Oenbs U
BO3MOXKHBIE ONEpaliy: BXKUBJIEHHE AJIEKTPOJIOB B TOJOBHOM MO3T; ylajeHHE 4acTH JIOOHBIX
JI0JIEN TOJIOBHOT'O MO3Ta.

b1./1B.08.02.01 Mukpockonuyeckass TeXHUKA

OneKTUBHAA TUCHHIUINHA.

Cemectp 5, 3auder.

S3BIK peanuzanuu — pyCCKuu.

OO6m1ast TpyI0€MKOCTh TUCIUIUIMHBI COCTABIISIET 2 3.€., /2 4aCOB, U3 KOTOPHIX



— aexuuu: 16 4.;

— CEMUHApCKUE 3aHATUs: 16 .
TemaTn4yecKuil IJIaH:

Tembl 1eKUUOHHBIX 3AHAMULL

03N LN kW~

. Ucropus Mukpockora.

. Teopus n3o00pakeHust 4epe3 MUKPOCKOII.

. MeTronsl CBETOBOM MUKPOCKOIIUU.

. DIIEKTPOHHAs1 MUKPOCKOIIHS.

. @uUKCcaTOpBl U METOJIBI (PUKCAITUH.

. MeToapl IPUroTOBIIEHHS IIPENApATOB.

. OCOOEHHOCTH PUTOTOBJIECHHUS TIOCTOSIHHBIX MPETIapaToB.
. Kpacurenu u MeToasl OKpackH.

Temuvl CEMUHAPCKUX 3AHAMULL:

O 00 1 AN DN K~ WK —

. TeopeTndeckne OCHOBBI MUKPOCKOITUH.

. Kimaccudukanus MeTo10B MEKPOCKOITHH.

. [Ipunnume! noxdopa pukcaTopos.

. MeTOoIbI M3rOTOBICHUSI MEKPOCKOITUYECKIX CPE30B.

. Meton J'II/IO(i)I/IJ'IBHOI‘/'I CYIIIKHU U 3aMCIICHHUA B 3aMOPOKCHHOM COCTOSHUH.

. 3aMOpaKMBAIOILUN MUKPOTOM.

. Knmaccudukanuum xpacureneil 1 TeOpuu KpameHusl.

. MGTOI[I)I BBIACIICHUS OEJIKOB U HYKJICMHOBBIX KUCJIOT.
. MeTozp! BbIIENIEHHS YTIIEBOOB U JIUITUIOB.

b1./1B.08.02.02 MeToabl HUTOJOTHYECKNX UCCAET0BAHNI

DneKTUBHAs AUCHUILTNHA.
Cemectp 5, 95K3aMeH.

SI3BIK peanuzanuu — pyCcCKuu.
OO01mmas Tpy10eMKOCTh TUCIUTUIHHBI cocTaBiseT 3 3.e., 108 yacoB, U3 KOTOPBIX
— gexnuu: 16 u.;

— CEMHHAPCKUE 3aHATHS: 26 .
TemaTuueckui nJan:

TeMbl JICKITMOHHBIX 3aHSATHM:

1
2
3
4
5
6
7
8

. llurocnekrpodoTomeTpus

. JItoMMHECIIECHTHAs! MUKPOCKOITHS.

. ABTOpaguorpadus.

. OcHOBBI MUKpOdOTOrpaduH.

.OCHOBBI METOJIOB KYJITYPbI KJIIETOK U TKAHEH.

. MeTopl nccie0BaHust XpOMOCOM.

. Meronbl comatuueckoil rudbpuIn3aum KIEeToK.

. IluToreHernyecknii MeTOJ B MOHUTOPHUHIE OKPYXArOUIEH Cpersl

pacTeHUN.
Templ ceMMHApCKUX 3aHATUI:

1
2
3
4
5
6.
7
8
9
1

. MeTos1 paboTHI C )KUBOM KIETKOM.

. MeTroas!l KyJabTypbl KJIETOK U TKaHEH.

. MeTosibl GMOTEXHOJIOTUH PaCTEHUI.

. CoBpeMeHHBbIE METO/IbI IUTOT€HETUYECKOT0 AaHAJIN3a YEJIOBEKa.
. Meroasl HaHECEHHsT XPOMOCOM Ha IPEIMETHBIE CTEKIIA.
CoBpeMeHHbIE METO/Ibl PAOOTHI C HYKJIEMHOBBIMU KHUCIOTaMHU.

. CoBpeMEHHBIN [IUTOIC€HETUYECKUI aHAIIU3.

. IuddepennnanbHas okpacka XpoMOCOM.

. OCOOEHHOCTH COBPEMEHHBIX METOJIOB JIIOMUHECHICHITHH.

C TOMOIIBIO

0. Ucmonp30BaHrEe MUKPOCKOTTMYECKHUX METOJIOB TIPH HATMCAaHUU KYpPCOBOW PabOTHI.



b1. /IB.08.02.03 YiabsTpacTpyKTYypa KJIeTKH

DneKTUBHAs AUCLHUILINHA.

Cemectp 6, 5K3aMEH.

SI3BIK peanuzaiuu — pyCCKUi.

OO01mas Tpy10eMKOCTh TUCHIUIUIHHBI cocTaBiseT 3 3.€., 108 uacoB, U3 KOTOPBIX

— gekuuu: 18 u.;

— cemuHapckue 3ansatus: 20 u.

TemaTnuyeckuii niax:

TeMbl TEKIIMOHHBIX 3aHATHUM:

Tema 1. OcHOBHBIE KJIETOUHBIE KOMIIOHEHTHI.

Tema 2. CTpykTypa U QYHKIUU SAEPHOIN 000I0UKH. SIepHBIN TOPOBBIA KOMILIEKC.

Tewma 3. Snpeimko. YasTpacTpykTypa v PyHKITUH.

Tema 4. CTpykTypa U GyHKIUN MaKpOMOJIEKYIAPHBIX KOMIUIEKCOB (PHOOCOMBI).

Tema 5. DHepreTuueckrue opraHoubl (MUTOXOHIPUN, KHHETOIIACT, THAPOTOHOCOMA).

Tema 6. H3ydeHuwe yibTPACTPYKTyphl KIETKH B KJIETOYHOM LHUKIE. Perynsuus
KJIETOYHOTO 1IUKJIA.

Tema 7. YapTpacTpyKTypa KJIETKH MPY MATOJOTHH.

Tema 8. ['mnoTre3sl NPOUCXOXKICHUS DYKAPUOTUYECKOMN KIIETKH.

Tema 9. DBomroLKs U IPOUCXOXKIEHUE MUTO3a U Meiio3a.

Tembl ceMUHAPCKUX 3aHATUH:

Tema 1. Snepusie xommonentsl (Cleavage body, PcG body, OPT domain, RNA
polymerase Il transcription factor, Peripheral nuclear lamina, Cajal body, PML body, Nuclear
speckles, SAM 68 nuclear body). 2 cemunapckux 3aHsATHS.

Tema 2. MexaHu3Mbl U pPeryisilius BHYTPUKJIETOYHOIO MEMOPAHHOTO TpaHCIOpTa B
sykapuotuueckon kierke D[P, Al').

Tema 3. JIM30COMBI, TEPOKCUCOMBI, C(EPOCOMBI, MYIbTUBE3UKYJISPHBIE TEINbIIa,
9H/I0COMBI.

Tema 4. He memOpaHHbIe OpraHOUABI KJIETKH (MHKPOTPYOOUKH, IIEHTpocoMa, (py3zoma,
KT'YTUKU, PECHUYKH, 0a3aJIbHOE TENbIIE).

Tema 5. Bueknerouynsle oOpa3oBaHus. B3aumonelcTBHE KIETOK B MHOTOKJIETOYHOM
OpraHus3Me.

Tema 6. ITmacTunsl.

Tema 7. AnionTo3, HEKPO3.

Tema 8. CumOHnOoTHYECKas TUTIOTE3a MPOUCXOKICHHS SYKAPHUOTUIECKON KIIETKH.

Tema 9. Kanneporenes. [IpoToOHKOT€HBI M CYIIPECCOPBI paka.

b1./1B.08.02.04 I'eneTuka nomyJissuuii

DJeKTUBHAS JUCIHILTNHA.

CemecTp 7, 3auer.

S3BIK peanu3anum — pyCCKUi.

OO61mast TpyA0eMKOCTh TUCIUTUTHHBI COCTABISIET 2 3.€., /2 4acoB, U3 KOTOPBIX

— exnmu: 16 u.;

— CeMUHapCcKue 3aHsaTus: 18 u.

TemaTruueckui nJian:

Tema 1. Benenue

[Mpenmer, ™MeToABI W 3a7aud TCHETUKH TOMYJISANUH, ©¢ CBA3M C JPYTUMHU
OMOJOTUYECKUMH  JUCHUIUIMHAMU. OBOJIONUS W DBOJIOIMOHHBIE TEOPUU. YPOBHU
OBOJIIOIIMOHHBIX  coObITHH.  KoHIenmum  BUAa:  TUNOJOTHYECKAas, HOMHHAIUCTCKAS,
Oouonoruveckas. KOHCTPpYKTHBHOCTh M  OTPaHUYEHHOCTh OHOJIOTHYECKOW  KOHIICTIIIHU.
buonornueckuii BUa Kak cUCTeMa IPyNIMUPOBOK KOHCTIEIMPUIHBIX 0cobeit. O00CO0IeHHOCTh U
VHUKQIBHOCTh BHUJA. XapaKTepUCTUKU BUJA: apeasl, JKOJIOTUYECKas HUIIA, TEeHO(DOHI.



[Tomynsiuust Kak d3J€MEHTapHas €IMHULA MUKPOIBOJIIOLMOHHOTO Ipolecca. I'eHeTndeckas u
JKOJIOTMYECKasl CTPYKTYpa MOMYJISIUKU. YacTOTBI TEHOB U T€HOTHUIIOB B IOIYJIALIMH.

Tema 2. HacnenoBanue B nomynsuuu

CrarucTuueckuil xapaktep HacieoBaHUs. MeHzeneBcKas MOMyisuus. 3aKoH Xapau-
BaifnOepra u mnpuHIMN CcTaOWIM3HUpYOMEro ckpemmBanus Xapau-Ilupcona. [lomymieHus
mojaenu. PaBHoBecHOe cocrosiHue. ['paduueckne WITIOCTpAlMi COOTHOLIEHUH 4acTOT F€HOB U
reHotunoB B nonyisuuu. CBolicTBa paBHOBECHbIX momnyisauuid. Hacnenosanue cepun
MHOKECTBEHHBIX ayeneld. TpuBnanpHOe HepaBHOBecue. HacnenmoBanume B momynsnuu Ipu
CLEIUIEHUU C TIOJOM: ONPENEIIEHHE YacTOT I€HOTHUIIOB U TE€HOB, PAaBHOBECHOE COCTOSIHUE,
npubimkeHne K paBHoBecuto. HacienoBanue asuienell pa3HbIX T'€HOB: ONPEAEICHUE YacTOT
TeHOTHIIOB, TaMET, PABHOBECHOE COCTOSIHUE TMOMYIISIIIMY U IPHOIMKEHUE K PABHOBECHIO.

Tema 3. CucTeMbl CKpEIIMBaHUS B MOMYJISIIIUIX

[Tanmukcus, *HOPUIUHT, accopTaTUBHOE cKkpemmurBanue. Koagunmrent nHOpuaunra, ero
onpeznenenue. IlomynsIMOHHO-TEHETUYECKHE CIEACTBUS OTCYTCTBUS NaHMHUKCUHM. CBs3b
MHOPUMHTA C HACTIEACTBEHHBIMU 3a00JI€BaHUSIMMU.

Tema 4. HacnencrBeHHas MN3MEHUMBOCTD MOMYJIALMHI, €€ HCTOYHUKU U METO/IbI OLIEHKH

Knaccuyeckas m OanmaHcoBasi TMIOTE3bl 00 YPOBHSX HACIEACTBEHHONW H3MEHUMBOCTH
nomyisinuii. Metop snextpodopesa 6enkoB u dpepmentoB. JJHK-rexnonorun u JTHK-mapkepsi.
[TonmHOreHOMHOE CEKBEHUpOBaHHE. Mepbl H3MEHUYMBOCTU: CpEAHSSI TIeTEepPO3UTOTHOCTb U
noauMmopdHocTs. Perymsiums ypoBHA M3MEeHUYMBOCTH. CBs3b MEXAY H3MEHUYMBOCTBIO U
CKOpOCThIO 3BoMoIMH. [Tomumopdu3m, MexaHn3MbI €ro mojaep kanus. Buapl monmuMopgusma:
OJTHOHYKJICOTU/IHBIE 3aMEHbI, BApHaOeIbHOCTh 110 KOPOTKUM TaHJIEMHBIM IOBTOpaM, BapHalluu
gucia konuit JJHK (CNV), uaBepcrnoHHbINA TOTUMOp(hU3M, BapuadbeIbHOCTD IJIOUTHOCTH.

Tema 5. JluHaMKKa Fr€HETUYECKON CTPYKTYPBI OMYJIALIUU

Mukpo3Boitonusi, €€ KpUTepuud U (aKTOpbI: JETEPMUHUCTHUECKHE (MYTHPOBAHME,
MUTpalys, eCTeCTBEHHbIH 0TOOp) U cToXacTHUecKuil (apeiid reHos).

Tema 5.1 MytupoBanue

CroHTaHHBIH M MHIYUUMPOBAHHBIA MyTalMOHHBIA mporecc. Tumbl myrtanmii. Cynpba
OTJIENbHOIO MyTaHTa B mnonyiasnuu. OneHka TeMIOB MYTUPOBaHMS. | €HbI-MyTaTOpBI.
MyTtabunbHOCTb. TemMn MyTHUpPOBaHUS B Pa3JIMYHbIX PETHOHAX reHoMa. MyTaluu B MOMYJISALUX,
cnenuguKa JOMUHAHTHBIX U pelIeCCUBHBIX MyTauuil. ['eHoreorpagus.

OpnHOHanpaBlIeHHOE MyTHpPOBaHHE. MyTallMOHHOE JAaBJIIEHUE U PABHOBECUE MPU MPSIMOM
1 00paTHOM MyTHpOBaHUU. D (HEKTUBHOCTH MYTUPOBAHUS KAK MUKPOIBOJIIOLIMOHHOTO (pakTOpa.

Tema 5.2 Murpauus

O6men renamu. Ilotok renoB. OctpoBHas Mmonens C. Paifra. DddexTuBHOCTH U
CJIEZICTBHE MUIPALlUH KaK (pakTopa MUKpPO3BOIIOLMHU. 3HAUUMOCTh MUTPAIIMU B (POPMHUPOBAHUU
BUJIOBOI0 KOHTHHYyMa. [lopa3ienneHHOCTh MONyJIsSIUU U €€ MEPBI.

Tewma 5.3 Jlpeiic reros

OOBEKTHUBHOCTh CTOXAaCTHUYECKHUX IMPOLECCOB B momynsauusx. Muaekc ¢pukcanuu amiens
(C. Paiit). D¢ dexTuBHAs YUCICHHOCTh MOMyIAUUU. D(pdEeKT ropiblmka OyTHUIKH U 3P et
ocHoBatelst. DPPEKTUBHOCTD Jipeiida B MOMyIsusix.

Tewma 5.4 EctecTBeHHBII 0TOOD

EctectBennblit U ucKyccTBeHHBIN 0TOOp. [IprcnocobieHHocTh (aganTUBHAS [IEHHOCTH).
KoMmoHeHThl NpUCTOCOOICHHOCTH: JKU3HECTIOCOOHOCTh, TUIOAOBUTOCTh U jap. Otbop -
muddepeHIMaTbHOE  BOCIPOU3BOJACTBO  Ipynn  oco0eil ¢ pa3HbIMM ~ T€HOTHUIIAMH,
pasnuyaomumucs Ha ypoBHe (enortuna. Kospoumuent orbopa. dyHnameHTandbHAs TEOpHS
ectecTBeHHOTO oTOopa P. dumepa. YacTHbie ciaydan, cOOTBETCTBYIomUE Moaenu P. dwumepa:
YAaCTUYHBIA M TOJHBIM 0TOOP B MOJIb3Y M MPOTHB JOMHUHAHTHOTO aJlIeNis, B IMOJIb3Y U MPOTHB
rerepo3uror u ap. CrneactBus gaeiictBus otdbopa. DddexTuBHOCTH 0TOOpa  Kak
MHUKpPO3BOJIOIMOHHOTO  (hakropa. Dopmbel oTOOpa: CcTAOMIM3HPYIOUIUI, HaNpaBICHHBIH,
JTU3PYNTUBHBIN, 9acTOTO-3aBHCUMBIN, NecTa0uau3upyronuid. OTOop B 3KCIEPUMEHTATBHBIX H
IPUPOIHBIX MOMYIISILUIX.



CpaBHUTENBHBIN aHATN3 JACUCTBHUS MUKPOAIBOIIONUOHHBIX (DakTOpoB. MUKPOIBOIIOIUS
KaK pe3ynbTaT B3auMOJEHUCTBUSA pa3HbIX (akTopoB. IlpuMepsl MHKPOIBOIIOIMOHHBIX
IIPOLIECCOB.

Tewma 6 ['eHodoHI TONMYIAMKM KaK CUCTEMA

[Muknudyeckue W3MEHEHHS  COCTaBa  NOMyNsnuid. Pa3HOHampaBiIeHHBIH  OTOOP.
[TonmynsiroHHO-reHeTHUecKuid romeoctas. [lepekpectHoe mosioBoe pasmHOxeHHe. D exTs
OJIHOHAmpaBlIeHHOro 0oTOOpa. COamaHCHPOBAHHOCTh M CHCTEMHOCTH (PEHOTHIA KaK OOBEKTa
oTOOpa. AanTUBHAS HOPMA U MEXAHU3MBI €€ 3aIIUThl: JOMUHUPOBAHUE, CBEPXIOMUHUPOBAHNE,
B3aUMO/ICCTBUE T€HOB. DBOJIOLMS JIOMUHAHTHOCTH. B3aMOCBS3b 371IEMEHTOB T€HETHUECKOU U
9KOJIOTHYECKON CTpyKTypbl momynsiuuid. K- u r-otOop. PerynstopHas ponb moBeaeHYECKHX
peakiuii. Dddext nmecrabunmusupyromero orbopa. [‘eHeTMyeckuidt rpy3  MOMYJISAIUAN
(MyTallMOHHBIM, cOalaHCUPOBAHHBIN, NEPEXOIHBIM) — IUIaTa 3a aJalTalui0 U SBOJIIOLHUIO.
[IpoucxoxaeHrue BUAOB C MO3ULIMI T€HETUKU TOMYJISALIN.

b1./1B.08.02.05 Teopusi myTarenesa

DneKTUBHas AUCLUILINHA.

Cemectp 7, 3a4eT.

SI3BIK peanuzanuu — pyCCKui.

OO0w1ast TpPyA0EMKOCTh AUCLUILIUHBI COCTABISET 2 3.€., /2 4acOB, U3 KOTOPBIX

— nexuud: 16 u.;

— CeMUHapCcKue 3aHsaTus: 18 u.

TemaTnuyeckuil nian:

Tema 1. BBenenue B Teoputo MyTareHesa.

W3MeHunBOCTh HaceICTBEHHAss M HeHacieAcTBeHHas. OCHOBHBbIE INOHATHSA: MyTalus,
MyTareHsl, MyTareses, (eHokonuu, Mopho3bl. McTopus u3yueHHs: MyTalMOHHOI'O Ipolecca.
[lepBble 3KCHIEpUMEHTAIbHBIE MCCIEAOBAHUS MYTAllMOHHOTO Ipolecca. MyTallMOHHas TEopus
KopxnHckoro — ne ®pusza u e¢ coBpeMeHHas oLeHKa. OTKpbITHE MYTareHHOrO JIEHCTBUS
MOHM3UPYIOLIEH paauanuu, yiabTpauoseTa, XUMHUYECKUX MYTareHoB. 3HadeHue pabor I
Menpnensa, T. Moprana, I'. Mémnepa, JIx. Craanepa, LII. AyspOax ans pa3BUTHS TeOpUU
mytauuid. Ponb oreuectBeHHbIx yueHbIXx (C. U. Kopxunckoro, H. WM. Basunosa, A. C.
Cepebposckoro, B. B. Caxaposa, . A. PanonopTa u Ap.) B pa3BUTUU y4YEHUs O MyTareHese.
CoBpemeHHbIN B3I HAa IpobiieMy myTtarenesa. CBoiicTBa MyTalMii: miIeHoTponHbIil 3P PexT,
NIEHETPAHTHOCTh, OKCIIPECCUBHOCTh, MHOYKECTBEHHBIM aJUIEJIU3M, YCIOBHOE IIPOSIBJICHHUE.
Knaccugukanus MyrareHoB.

Tema 2. Knaccudukanuu MmyTanuii.

Knaccudukanuss myranuii mo AeWCTBUI0O HAa OpPraHu3M (BHIUMbBIC, OMOXUMHUUYECKHE,
Hapyaromue *xu3Hecriocoonocts). Knaccudpukanus I'. Memnepa Ha ocHOBE (EHOTHUIUYECKHX
sp¢ekroB. Krnaccuduxamuss myranuii Ha XpPOMOCOMHOM YpOBHE. ['€HOMHBIE MyTaluu:
NOJIMIUIONANS, AHEYIUIOUIus. XPOMOCOMHBIE MYTAaLlMU: JAENELUM, AYIUIMKAIUW, WHBEPCUU,
Tpancnokanuu. Kiaccupukanys TreHHBIX MyTallMii Ha MOJIEKYJISIPHOM YpOBHE (TpaH3WIIMU,
TPAaHCBEPCUHU, MHCCEHC-MyTallil, HOHCEHC-MYTallud, CEMMCEHC-MyTallud, MYyTalud CABUIa
paMKd  CYMTHIBaHUs). MyTaluu  JOMUHAHTHBIE M PELIECCHUBHBIE,  sIEpHBIE U
LUTOIJIa3MAaTUYECKUE, CIIOHTAHHBIE M HWHAYLMPOBaHHBIC, T'€HEPATUBHBIE U COMATHUYECKUE,
npsiMble U peBepcuu. VcTuHHBIE peBepcun (0OpaTHbIE MyTalliu) U PEBEPCUU, CBS3aHHBIE C
cymnpeccueil. Tumbl cynpeccun: BHyTPULIMCTPOHHAS, BHELIUCTPOHHAS, PEHOTUITNYECKASI.

Tewma 3. CioHTaHHBIN (€CTECTBEHHBII) MyTareHes.

YacToThl CIIOHTAHHOTO MyTHPOBaHUs. BHeIIHNEe U BHYTpEeHHHE (PaKTOPHI €CTECTBEHHOTO
mytareHe3a. EctecTBeHHbIN paguanuoHHblil poH. Temneparypa. Bo3HukHOBeHUE MyTaluil npu
omMOKax pervIMKaluy, penapanuu W pexkoMOuMHanuu. VHcepruoHHBI MyTareHe3. Poib
MOOWJIBHBIX 3JIEMEHTOB B CIIOHTAaHHOM MytareHese. Posb ¢Qusnonorndyeckux (akropos B
IpoLEecce MyTareHe3a. AyrToMyTareHsl.

Tema 4. MeToapl U3y4eHHUsI MyTaIllMOHHOTO MpOolLecca.



OnpeneneHre  4acToT  CIHOHTAHHOIO M HMHAYLMPOBAHHOIO  MyTareHesa Yy
MHUKPOOPIaHU3MOB: METOJ| OTIEYaTKOB (PEIUIMK), METOA IPSIMOro pacceBa, TeCT DiMca U Jp.
VYuer myrtanuii y 1po30oQuiibl: BBISBICHHE CICIUICHHBIX ¢ HOJNOM Jietaned (metox Muller-5),
BUJAMMBIX MYTALUMH W KPYNHBIX Jenenuil (METOJ CLEIUIEHHBIX X-XpOMOCOM), JIETaJbHbBIX
MyTaluuid B ayrocoMax (MeToj cOallaHCUPOBaHHBIX JieTaynel). Meroasl ydera MyTanuil B
IIOJIOBBIX KJIETKAxX y Mbllel. [{luToreneTnueckne MeTobl BBIABICHUS MYTALMA: MUKPOSAIEPHBIN
TecT, aHa-tenodasHblii TecT, MeradasHbli aHanu3, auddepeHnnanbHOE OKpallWBaHUE,
bayopecuentHas tubOpuausamms in situ (FISH), cpaBHuTenbHass TeHOMHas THOpUIW3AIUS
(CGH), cnexTpocKOmMYecKUuil aHamu3 XpoMocoM. MOoJEeKyISIpHO-TEHETUYECKHE METO/IbI
BBIABJIICHUA MyTalui: cekBeHupoBanue, [I[P, pectpukuuoHHblii aHanu3. BeisBieHne
nospexaeHnii JJHK npu nomomm metonos menounon amonuu u JIHK-komer.

N3ydyeHne MyTalMOHHOIO Ipolecca Yy uenoBeKa. MyTalMOHHBIA aHalIW3 KAaK METO.
U3YUYEHHSI CTPYKTYPHI M (PYHKIIMH T€HOB, TEHOMA U PA3JIMYHBIX OMOIOTHYECKUX MTPOIECCOB.

Tewma 5. PaguanvoHHbIN MyTareHes.

HNonusupytomiee nznydenue, ero Bubl. OCOOEHHOCTH B3aUMOJICHCTBUSI HOHU3HPYIOLTUX
U3IydeHUN C BellecTBoM. Jlo3a u3nyueHuss M €€ H3MepeHue. buosornyeckoe IeHCTBUE
MOHM3UPYIOIINX U3Iy4eHUN. PainouyBCTBUTENIbHOCTh OPraHOUAOB KJIETKH, Pa3JINYHbIX TKaHEH,
OpraHoB, opraHusmoB. PaguonpoTrekTopsl U panuoceHcuOmnu3aropsl.  BoszneilictBue
PEHTIE€HOBCKHX JIydell Ha HACJIEICTBEHHBINA annapar KiIeTky. [Ipsamoe nelicTBre HOHU3UPYIOLIEH
panguanuy. 3aBUCUMOCTb 4acTOThl MyTallUd OT J03bl, MOIIHOCTH JO3bl, JINHEHHOW IJIOTHOCTU
U3Iy4yeHus, (PpakLMOHUPOBAHUS M3JIy4YEHHUS. 3aBUCHMOCTb THUIIA XPOMOCOMHBIX abeppauuil OT
¢da3pl  KiIeToyHoro JeneHus. Teopus MumeHH. MoJeKyaspHble MeXaHU3Mbl JelcTBUsA
MOHU3UPYIOMIET0 OOJy4YeHHsi Ha >KuMBble opraHm3mbl. Kucmopomusii s>¢dexr. KoceHnoe
JEHCTBUE MOHM3UPYIOLIETO WH3JydeHus. Manble 103bl MOHM3MPYIOILIEH pagualuu: IOHSTHE,
3P PEKTHI.

Tema 6. MyTareHHoe JieiicTBue yabTpapuoIeTOBOIO U3TYUEHUS.

Juanazons! yasTpaduoneroBoro (Y®) uznydeHuss U €ro MpoHUKAOIIas ClIOCOOHOCTh B
JKUBbIE OpraHu3Mbl. MonekyisapHble MeXxaHu3mbl aelctBud Y @P-usnydyenus Ha JIHK.
BoszneiictBue ynpTpaduonera Ha opraHu3M dyenoBeka. IIpuMeHeHne MyTareHHOro JeHCTBUS
Y ®-uznydyenus Ha npakTHKe. 3aliuTa OT HETaTUBHOTO AEHCTBHS yiIbTpaduoeTa.

Tema 7. XUMUYECKUI MyTareHes.

Knaccupukanuss Xumuueckux MyTareHoB. OCOOEHHOCTH XHMHMYECKOIO MyTareHesa.
MHuoroo0pa3ue JAeWCTBUS XUMHYECKMX MYTAareHoB (LIUTOTOKCHYECKUHM, ITUTOCTATHUYECKUH,
ctuMmynupytomuid  3pdexktsr u Ap.). CrneunpuyHoCcTh JEHCTBUS XMMHYECKHX MYTareHoB.
MounekynsipHble MEXaHU3Mbl JEHCTBUS XMMHYECKUX MYTar€HOB PA3JIMYHBIX KJIACCOB. AHAIOru
A30THCTBIX OCHOBAHMH. AJKWIMpyOIUe coequHeHus. OKHUCINTENH W BOCCTaHOBUTEIIN.
WNHTepkanupyromue coeauHenns. Ankanouasl. Heopranmueckue conu.

Tema 8. Pemapanus nospexnennii JITHK.

OObmass cxema pemapalMoHHbIX mporeccoB. Kiaccupukanus cucreM penapanuu.
®oropeaktuBanys. [IpsMas sH3MMaTHUECKas penapanus. DKCIU3MOHHAs penapauusi. Muc-mMdTa
penapanusi. [locTpennukatuBHas — (pekomMOMHanMOHHas)  pemapanus.  SOS-penapanms.
3aboseBaHus 4eJIOBEKa, CBI3aHHbIE ¢ HapymeHueM penapauuu JJHK.

Tema 9. [IpukinangHbie aCIEKThl TEOPUU MyTareHesa.

Vcnonb3oBaHne WHAYLHUPOBAHHBIX MYTalMii B 3KCIEPUMEHTAIbHOW OWONOTHH U
CEJIEKIIMM MUKpPOOpPraHu3MoB M pacteHuil. [IpoOiiema 3arpsizHEHHsS OKpy’Karolleld cpeabl
MyTareéHamMi. ATOMHAasl JHEPreTMKa W MyTareHe3. XHMHUYECKHME MYTareHbl B OKpY’Karollen
cpele: MeCTULUIbl, HUTPAThl, OTXOJbl MPOMBIIUIEHHOCTH U JAp. MyrtareHHsle (akTopbl
okpyxatomieid cpeabl B Tomckoil oGmactu. beiToBele MyTareHsl. buonormdeckue ¢axTopbl
MyTareHe3a (BHPYChl, TOKCUHbBI). MeTOJbl BBISBJICHHUS U TECTUPOBAHUS MYTareHOB (CKPUHHHT
myTtareHoB). [loHsTHEe O reHeTMuecKOM MOHMTOpUHIE. ONACHOCTh HAKOIUIEHUSI MYTareHOB IS
yestoBeka. Myrareses M KaHIIEpOTreHe3. AHTUMYTarcHe3 U aHTUMYTareHsbl.



b1./1B.08.02.06 DB0/II0O1IMOHHAS T€eHETHKA

DneKTUBHAs AUCLHUILINHA.

Cemectp 8, sk3ameH.

SI3BIK peanuzaiuu — pyCCKUi.

OO01mmas Tpy10eMKOCTh TUCHIUIUIHHBI cocTaBiseT 3 3.€., 108 yacoB, U3 KOTOPBIX

— gexuuu: 20 u.;

— ceMUHapcKue 3aHsaTus: 14 .

TemaTnuyeckuii niax:

Tema 1. ['eneTrKa 3BONIOLIMOHHOTO TIpoLIEcca

[IpoucxoxaeHre u TporpecCUBHas BOJIOLUS TeHETUYECKUX cucTeM. [IpokaproThl

DykapuoThl. MonekynsipHas SBOJIOLUMS. OJBOJIOUMOHHBIA CMBICT PEKOMOMHAIIUH.
MonekynsapHple U KJIETOYHbIE MEXaHHU3Mbl peKkomMOuHauuu. Pacmpenenenue calToB
pEKOMOMHAIIUY 10 TEHOMY

Tema 2. Opranuzaiusi TeHeTHYECKHX CUCTEM

[Tonatuss reHoma u reHodponga. I'erepoxpoMaTHH Kak (DEHOMEH 3YKapHOTHUYECKOTO
reHoMa. Pa3Mep reHoMa u CIOXKHOCTb OpraHu3MoB. Poib OymiauKalud T€HOB M T'€HOMOB B
sBosronuu. [IpoctpancTBenHas opranu3anus uHTepdha3sHoro sapa.

Tema 3. CoBpeMeHHasi TUIIOJIOTHS MyTaIuit

Tunsl myranuii. CucreMHble MyTallMi. APXUTEKTOHUKA XPOMOCOM I'€HEPATUBHOM TKaHM.
Opranuzanus uaTep(asHbIX sAep U OOTEHES.

Tewma 4. Peopranusaniys XxpoMoCcoM U BUI000pa30BaHuE

XpomocoMHoe BuooOpazoBanue. Mcropus Bonpoca. I'unoresa tpuansl (Wallace, 1953).
Cracunatpuueckoe BumooOpazoBanue (White, 1967). Llemnoe BumooOpazoBanue (Yaiir,1978).
Myranuonnoe BugoobpaszoBanue (Lewis, 1966). KBantoBoe BumoobpazoBanue (Grant, 1971).
[Tapanarpuueckoe BHI000pa3oBaHHe U MOZAETH BUA00Opa3oBaHus Ha 6asze 3pdexra ocHOBaTEINS
(Bush, 1975). Tloaunnouausi, mapTeHoreHe3 M TuUOpuaoOreHe3. XpOMOCOMHBIE HWHBEPCHH.
CooTHOIIEHHE HBOJIIOIMOHHBIX MOTEHUUH y MHBEPCHMOHHO MOHOMOP(HBIX M MOIUMOPQPHBIX
BUJOB. Apeansl U (QUIOreHe3 MaTSIPUWHBIX KOMAapoB. AJANTHBHBIA HHBEPCHOHHBIN
noauMopdu3M - MokaszaTelb SBOJIIOLMOHHOM HMHEpTHOCTH Buaa. CuctemHas peopraHu3anus
reHoMa IpH BUJ000pa30BaHUU.

Tema 5. CanpraninoHHO€ BUA000pa30BaHuE

[Tpobnema caiabTallMOHHOTO BUA000pazoBaHMsl. MexaHu3Mbl BH1000pa3oBaHus Ha 0Oaze
CHUCTEMHBIX MYyTallUi.

Tema 6. LluToreHeTn4eCKUE aCIEKTHI MAKPOIBOJIIOLINH

Cucrematnka U QuioreHus. XpoMOCOMHbIE U CHUCTEMHblE MyTalMHu. DHPEeKTUBHOCTD
KOMIIJIEKCHOT'O METOAMYECKOT0 TIOJIX0/I0B B CUCTEMATUKE U (PMJIOTEHUH Ha MPUMEpe IBYKPBUIBIX
HAaceKOMbIX. XPOMOCOMHBIE M OMOXMMHMYECKHE MpPHU3HAKW B CUCTEMAaTHKE M (UIOTCHUU.
TakcOHOMHUSI TOMOCEKBEHTHBIX BHJIOB U CHUCTeMHble MyTauuu. ['eH-hepMeHTHast cucTeMaTHKa.
KommuiekcHbIi MeTOJl PEeKOHCTPYKIHMH (uiorenesa. Makpo3BOJIIOLNHUOHHOE HpeoOpazoBaHue
TE€HOMOB. DBOJIIOLMOHHAS TeTepONnoTeHIUsl BUAOB. [loHATHE TaOMIBHOTO U KOHCEPBATUBHOTO
T€HOMOB. MaKpO3BOIIOLHNS Y TPOITUKH.

[Ipobnema  pa3pblBOB B MAJICOHTOJIOTMYECKOM  JIETOMMCH W CAIBTAI[MOHHOE
BHUJ1000pa30BaHKE

b1./1B.08.02.07 LluTorenernxka

DneKTUBHas AUCHUILINHA.

CemecTp 8, 3auer.

S3BIK peanu3anum — pyCCKUi.

OOw1ast TPyA0EMKOCTh AUCIUILTUHBI COCTABISET 2 3.€., /2 4acOB, U3 KOTOPBIX
— gexuuu: 20 u.;

— CeMHMHapcKue 3aHsATus: 14 u.

TemaTnuyeckuii niax:



Tema 1. [Ipeamer u UCTOPHUS IUTOI€HETUKH.

IIpenver u 3amauM OUTOreHETHKH. [IpennoOCBUIKM U1l YCTAaHOBJICHMSI CBA3U MEXKIY
XpOMOCOMaMH W HacJeICTBeHHbIMH ¢akTtopamu [. Menzgens. XpoMocOMHas Teopus
HACJICACTBEHHOCTHU. JTalbl Pa3BUTUS LIUTOICHETUKH.

Tema 2. CrpyKkTypHO-(QYHKIIMOHANbHAs OpraHU3alMs HACJEJACTBEHHOIO armapara
BHUPYCOB, IPOKapHOT, ME30KapHUOT.

PaznooOpasue reHomMoB BUpYycOB. OCOOEHHOCTH YHAKOBKHM M PEHNPOAYKIUH TE€HOMOB
BUpycoB. Opranu3anus U penpoaykuus BUpouaoB. CTpyKTypHO-(yHKIIMOHAJIbHASL OpraHu3alus
HyKJIeouaa mpokapuor. OpraHuzanus U 0COOCHHOCTH (DYHKIIMOHMPOBAHHS KOJBIIEBOTO U
JUHEHHOTO TeHeTnueckoro ammaparta Oaktepuit. JIHK-cBsi3piBaromme Oenku OakTepuid.
[Tnasmuapl  OakTepuii: OCOOCHHOCTH OpraHu3amud ©u  (DYHKIMOHHPOBAHUS, WX POJIb.
Opranuzanys 1 penpoyKUus HacJAeACTBEHHOIO anmnapara y Me30KapHoT.

Tewma 3. MeToabl ucciae0BaHUsI XPOMOCOM.

Knaccnyeckoe u  MonekymnspHoe — KapuoTHnupoBaHue. (OcoOE€HHOCTH — M3Y4eHUs
KapHOTHIIOB BHJIOB C XpOMOCOMaMH MaibiX pa3mepoB. JuddepenunansHoe oxpammBanue
XpOMOCOM: KjaccuUKalys, TPUHIUIbI, 00JacTu npuMeHeHus. ['mOpuauszanus HyKJIEMHOBBIX
KACIOT in situ. Mcropust 1 npuHmun merona. dmyopecuentnas rudpuauzanus in situ (FISH).
JHK-npoOsI: Bunbl, nerekmnus. MuorouetHas FISH. XpoMocOMHBINM MAIHHTUHT (WKHBOTIHCHY).
['enomHuas rubpuanzanus in situ. O0IaCTH TPUMEHEHHS METOIOB THOPHIN3AINH HYKICHHOBBIX
kucnot. [Tonumepasnas nenHast peakuus in situ — PRINS. MMmyHoOKpammBanue. DaeKTpOHHAs
U KOH(OKaIbHAs MHKPOCKONHUS B HCCIEAOBaHUAX XpoMocoM. IlpunHmunsl u obiactu
OpUMEHEHHUs MeTonoB. lluTroreHernueckue KapTbl MeTadasHbIX, IMOJUTEHHBIX XPOMOCOM,
XPOMOCOM THIIA «JIAMIIOBBIX IIETOKY).

Tema 4. XuMuueckne KOMIOHEHTBI XpPOMOCOM 3YKapHOT.

Crpykrypnas opranuzanus JJHK B cocraBe xpomocom. JlokazarenbcTBa YHUHEMHOU
opranuzaiuu xpomocoMm. benku xpomocoMm. I'MCTOHBI: (pakiMOHHBIH cocTaB, (HU3IUKO-
XUMHYECKHE CBOMCTBA, BTOPUYHASI M TPETHYHAs CTPYKTYypa, POJb B YHAKOBKE M PETYIALUU
aktuBHoctH JIHK. Kiaccudukanus HErMCTOHOBBIX OEIKOB XpOMOCOM, UX TI€TepOr€HHOCTb,
TKaHecneuu(pUIHOCTh, PyHKIMU. MUHOpPHBIE KOMIIOHEHTHI XpoMaTuHa (MoHbl MeTaioB, PHK),
UX POJIb B CTPYKTYPHO-(DYHKIIMOHAIBHOM OpraHu3aIllii XpOMOCOM.

Tema 5. CTpykTypHO-(pyHKIIMOHAIbHAS OpraHU3alusl XpOMAaTHHA YYKApHUOT.

Crpoenne HykieocoM. B3anmopeiictue mexay rucroHamu u ructonsl-J{HK B cocrase
HykieocoM. DasupoBanue HykieocoMm. OpraHuzanus HYKJIEOCOMHOM (uOpuiibl  1pu
perumkanMu M TpaHckpunuuu.  AT®-3aBucuMoOe  pEMOJENIMPOBAHUE  XPOMAaTHHA.
[TocTTpaHcasuroHHbIE MOIU(UKAIIMY THCTOHOB B COCTaBE HYKJIEOCOM.

HagnykineocoMHast opranusanus XpoMarnHa. Mojenn HenpepbelBHON U AMCKpeTHOM 30-
HM ¢ubpuuibl. Mertunupoanue JIHK. Tperuit ypoBens kommaktuzauuu JIHK (merneBas
ykiazaka). Ponbp HermcroHoBeix OenkoB B kommaktuzanuu JIHIT. OcobenHocTu opranuzaiuu
XpoMaTHHa MY)KCKUX IIOJIOBBIX KJIeTOK. OpraHuzauus XpomaThHa B HUHTepdasHOM spe.
XpomocoMHble Tepputopu. Beiciine yposau ynakosku JIHK. Xpomaruna.

Tewma 6. Cnennanu3npoBaHHbIE paHOHBI XPOMOCOM 3YKAPHOT.

entpomepa. @yHkuMM LEeHTpoMepbl. CTpyKTypHbIE TUIBI LieHTpoMmep. OpraHuzanus
TOYEUHBIX IIEHTpoMmep (Ha mpuMmepe apoxked Saccharomyces cerevisiae). Opranuszanus
PETHOHANBHBIX IIEHTPOMEp HHU3IIMX 3yKapuoT (Ha mpumepe apoxokeil Schizosaccharomyces
pombe). Cocra JIHK wnenTpomep BbICIIMX 3YKapuUOT (MIIEKONHUTAIOUINX, PACTEHUH).
LlenTpoMepHbIe O€IKH BbICIINX 3yKapuoT. OCOOEHHOCTH OpPTraHU3alMK LIEHTPOMEP IPO30(HIIBL.
[Tousitue o Heouenrpomepe. Ilapagokc nenrpomepuor JIHK. Kuneroxop: ynbTpacTpykTypa u
byHKINN.

Tenomeprpl. @DyHkuuu TtenoMep. MonekynsapHas OpraHu3alMs TEIOMeEp IPOXKIKEH,
MO3BOHOYHBIX, pacTeHuil. (OcoOeHHOCTH opraHu3amuu Tenomep aposzodunsl. [Ipobmema
koH1eBor Hepopemmmkanun JIHK. I'mmore3a o ponu konmneBou Hepopermmkamuu JIHK B



mpolecce CTapeHHus oOpraHu3Ma. leromepasa: CTpOeHue, (QYHKIUH, MEXaHHU3M JIeHCTBHUAL.
AJbTEepHaTUBHBIE MEXaHU3MBbI BOCCTaHOBIJIeHUS TeaomepHoi JIHK.

Tema 7. Cnenuanu3upoBaHHbIE XPOMOCOMBI.

[Tomutennsie xpomocoMmbl (I1X). Mcropust uzydenus [1X u ux oOmas xapakTepucTHKa.
Pacripoctpanenne [1X B mpupoxe, ux poib. Ocobennoctu perumkanuu JJHK u knerodnoro
IIMKJIa B TOJUTEHHBIX KieTkax. Mopdomnorus I1X. Tumbl nmomutenuun. Jucku I1X u omenHka
yucia reHoB. Ilypsr I1X. Xummusm nypunra. Mexnucku [1X. [lomuTeHHass xpomocoMa Kak
Mojienb uHTepGazHol. 3HaueHUE MOJUTEHHBIX XPOMOCOM B HCCIEJIOBAHUAX OpraHu3allud U
(YHKIMOHUPOBAHUS XPOMOCOM.

Xpomocombl Ttuma JamroBbix metok (JIII). Pacnpocrpanenune xpomocom Ttuma JIII.
Mertonsl nonyuenus: npenapatoB xpomocom tuna JIII. Crpykrypa JIII B oomutax amduoOuii.
Mopdomorust 60koBbIx neTenb. opmupoBanue xpomocoM tuma JIII, nx XumMudeckuid cocTas.
Crnenuduka ¢pyaxumonuposanus JII[. Xpomocomsl tuma JIL B cnepmaromnurax Drosophila, ux
CTpyKTypa u ¢yHKImoHupoanue. Xpomocombl Ttuma JIIII y apyrux opranu3zmoB. 3HaueHue
xpomocom tuna JIIII.

Tema 8. I3MeHUUBOCTH XPOMOCOMHOT'O HabOpa.

Jlo6aBounble, uiu B-xpomocombl. OTiinuusi 100aBOYHBIX XPOMOCOM OT XPOMOCOM
OCHOBHOTO Habopa. Yucno, popma u pazmepsl B-xpomocom. [ToBenenne B-xpomocom B Mutose
U Meio3e. MexaHu3Mbl 2JIMMHUHALIMM U aKKyMyJsiquu B-xpomocom. Bimsaue B-xpomocom Ha
pa3BuTHe opranusma. [IporcxoxaeHue u myTu 3Boyronuu B-xpomocom.

3anporpaMMHpOBaHHbIE IEPECTPONKHA XPOMOCOM B OHTOreHe3e. JJuMuHylus XxpoMaTuHa
B oHToreHeze Hemaroj (Parascaris univalens, Ascaris suum u ap.). JumMuHyIuss XxpoMaTuHa y
UKJI0NOB. Pa3BuTne MakpoHyKkieyca y OproXOpECHUYHBIX HH(Y30pHiA. DIUMHHALIUS XPOMOCOM
y JIBYKpPBUIBIX HAacCEKOMbIX. buosiornueckoe 3HaueHHE NUMHHYLHUHM XpOMAaTHMHA U 3JIMMHUHALMU
XpPOMOCOM.

Tema 9. [lutoreneTrika 1 OMOXUMHSI MeH03a.

Meiio3 u ero Ouonormueckoe 3HaueHue. Tumbl Meio3a. XapaKTepUCTHKAa OCHOBHBIX
CTaiui MeHo3a. YIbTpacTpyKTypa XpomMocoM B MeHo3e. COBpEMEHHBIE NPEICTABICHUSA O
KOHBIOTAlIUM XpoMocoM B Mmeio3e. CunantoHemanbHbIM KomIuieke (CK): ymbTpacTpykTypa,
¢bynkuuu, ¢opmupoBanue u ucuesHoBeHne. CK mnpu axmasmarmueckom Mmeitoze. CK-
KapUOTUIIHPOBAHHUE.

I'enetnueckass  pekomOuHamus  (kpoccuHroBep).  OCHOBHBIE — 3aKOHOMEPHOCTH
MEHOTUYECKOTr0 KpoccuHroBepa. (OCHOBHBIE THIOTE3bl O MEXaHHU3ME KPOCCHHIOBEpA.
PekoMmOuHanmonueie y3enkud. @DakToOpbl, BIUSIONIME HA KPOCCUHIOBEP: T€HETUYECKUE,
Oouonoruueckue, abuoruueckue. KpoccuHroBep B OTCYTCTBUM CHHANTOHEMHOI'O KOMILIEKCA.
WMHBepTHpOBaHHBIN ME03. ['eHeTHUYeCKas peryisanus Meiosa.

b1./1B.08.02.08 bobmoii NpakTUKyM (reHeTHKAa, KJETOYHASI M CHHTETHYeCKas
0moJ10rH)

DOneKTHBHAS TUCITUTIIINHA.

Cemectp 7, 3aueT ¢ OLIEHKOI, cemecTp 8, FIK3aMeH.

SI3BIK peanuzaium — pyCCKUi.

OO01mas Tpy10eMKOCTh TUCHUIUTHHEI cocTaBisieT 11 3.e., 396 yacoB, U3 KOTOPBIX
— JlabopaTopHbIe paboTHI: 324 4.

TemaTruueckui nJian:

Mopyns «lluTomoruueckuii pa3aen 60JbIIOTO TPAKTUKYMa

1. Meroasl pUroTOBIEHUSI MaTepraa Jiyisl UTOJIOTMYECKUX UCCIEOBAaHUM.

2. Metoibl pUKCAIIMH LIUTOJIOTUYECKUX MAaTEPHAIIOB.

3. MeToapl IPUTrOTOBIIEHHUS BPEMEHHBIX MIPernapaToB (XpoOMOCOM, MUTO3a, MeH03a).
4. Metoasl pyTuHHOU 1 qudPepeHIIMaTbEHON OKPACKH.

5. Meroabl KapUOTUITUPOBAHUSL.

6. MeTobl XMMHYECKOI0 MyTareHesa.



7. Metobl paboThI ¢ KyJIbTYpaMu KJIETOK M TKaHEH.

8. MeTonbl peructpauuu U JOKyMEHTHPOBAHHUS PE3YyIbTAaTOB IIUTOJOTMYECKOTO aHAJIN3A.

Monyinb «I'eneTrnueckuil paszaeinn 00IbIIOr0 IPAKTUKYMay

1. Cocras I1L[P-cmecH, CBOMCTBA KaXA0r0 KOMIIOHEHTAa CMECH U BIUSHUE COOTHOILIECHHS
9TUX KOMIIOHEHTOB Ha pe3ynbTat [ILP.

2. MonekymnsipHoe KiioHupoBaHue reHa. CuHe-0emnas CeneKIus.

3. Jlokanu3anus reHa MeTo oM (IIFOOPECLIEHTHOH in situ THOpUIN3AIUH.

4. CkpuHHUHT OMOJMOTEKU C TTIOMOIIBIO J0T-0JIOT THOPUIN3ALINH.

5. Ananu3s s3xcnpeccuu reHoB ¢ nomoieto [P B peanbHOM BpeMeHu.

6. Pazpabotka I11IP quarHoCTHKHM OJTHOHYKJICOTHUIHBIX 3aMeH MeTo oM KASP.

7. AHanu3 W3MEHYMBOCTH TPEXMEPHOW CTPYKTYphl OEJIKOB B 3aBUCHUMOCTH OT
M3MEHYMBOCTH HYKJICOTHIO0B KOJAUPYIOLIEH YaCTH I'€HOB.

8. BeipaBHuBanue nocnenosarenbHocteil JJHK ¢ nenbro noucka BapuanTos.

Monynb « MUKpOOHOIOTHYECKHM pa3/iesl O0IbIIOro MPaKTUKyMay

1. Meronel moceBa Ha TBEpAbIE DJIEKTUBHBIE CpElbl. YUYET YHCIEHHOCTU
MUKpoopranu3mMoB MeTo oM Koxa. Ctatuctuueckas o0paboTKa pe3yiabTaToB.

2. Merox mnpsMoro yuera UMCICHHOCTM MUKpPOOPIaHHM3MOB B Kamepe lopsesa.
Cratuctudeckast 00paboTKa pe3yabTaToB.

3. UccnenoBanue mopdonornu Oakrepuid Mpu MHUKPOCKONUpPOBaHMHU. [IpuroromieHue
MIPEnapaToB KMBBIX MUKPOOPIaHU3MOB ISl CBETOBOTO MUKPOCKONUPOBaHUsA. MeTobl OKpacKu
no ['pamy, okpacka KI'yTUKOB U T.JI.

4. UccnenoBanue MOpGOIOTUH MUKPOCKOITMYECKUX IPUOOB MPU MUKPOCKOITUPOBAHUHU.

5. HccnenoBanue MoOpGoTIOTHH MHUKPOCKOITHYECKUX BOZOpOCIIEN pu
MHUKPOCKOIIMPOBAHHUH.

6. IlpuroTtoBieHne nmuTaTeabHBIX cpel. Meronabl creprimsanuu. Pacuer morpedHoCTEl
MHUKPOOPIaHU3MOB B MUTATEIbHBIX CYOCTPATOB METOJOM MAaTeMaTHYECKOI'0 MOJICIUPOBAHUS C
HCIIOJIb30BaHUEM OMOMOJIS.

7. PocT MUKpOOpraHM3MOB Ha IUIOTHBIX NMUTATEIbHBIX cpenax. Onucanue MopgoIoruu
KOJIOHMH.

8. PocT MHKpOOpPraHm3MoOB Ha >KMJIKHMX IHTaTENIBHBIX cpepax. OnucaHue Xxapakrepa
pocTa. YaenbHas CKOpPOCTb pOCTa, Mepuoj yaBoeHus. HaxoxaeHue mapameTpoB riyOWHHOTO
KYJIbTUBUPOBAHUS 110 IKCIIEPUMEHTAIbHBIM IaHHBIM.

9. 3aBucCHMMOCTb YAENBHOM CKOPOCTH pOCTa OT KOHIEHTPALUH JIMMUTUPYIOLIETO
cyoctpara. DxoHOMHUYeckHi ko3¢ puiment. TpaTsl Ha nojaepkanue. HaxoxeHue mapameTrpon
3aBUCHUMOCTH CKOPOCTH pOCTa OT KOHLEHTPALUU JTUMUTHPYIOIIET0 cyOcTpaTa, SKOHOMHYECKOTO
K03 uLIMeHTa U TpaT Ha MOAJIEpPKaHUE Ha OCHOBE 3KCIIEPUMEHTAIBHBIX JaHHbIX.

10. OcHoBbI MOYBEHHOM MHKpoOHojoruu. OrmnpeneneHre akTyaJbHOH aKTUBHOCTHU
azoTtobakTepa 1o MeToay Bunorpazckoro.

11. OcHoBbl canuTapHOi MHKpoOuonoruu. CaHMTapHO-TIOKA3aTelbHas MHUKpodIiopa.
OmnpezneneHue KOJU-TUTPA U KOJIU-UHAEKCA TPEXITATHBIM OPOAUIBHBIM METOIOM.

b1./1B.08.03.01 AHaTOMHUA HACEKOMBIX

DNeKTUBHAs JUCHUILINHA.

Cemectp 5, 3ayer.

SI3BIK peanuzanuu — pyCcCKuu.

OO01mmas TpyI0eMKOCTh TUCIUTUIHHBI COCTABIISIET 2 3.€., 72 9acoB, U3 KOTOPBIX

— nexnud: 16 u.;

— CEMHHAPCKHUE 3aHATHS: 16 u.

TemaTuyecKui NJIaH:

Tema 1. BBenenne. Dnurtenuii 6ecrio3BOHOYHBIX. OTHOCTONHBIN MEpIIaTeIbHBINA AITUTE-
U, HU3MIUX OECIIO3BOHOYHBIX. JKTYTHKOBBIA U PECHUYHBIA SMUTEIMHA HU3IIUX MHOTOKJIETOY-
HbIX ¥ uyepBedl. OObIKHOBEHHBIN 3muTenuid. [lorpyXEHHBIN AMUTENNi, CHHIIMTUAIIBHBIN SIIHUTe-



U, KaKk IpuUMepbl MOIU(DUIIMPOBAHHOTO SMUTENUsS YepBeil. [IOKpOBBI IETOMHUYECKHUX >KUBOT-
HBIX: WICHUCTOHOTHX, MOJUTFOCKOB, UTJIOKOXKHUX.

Tema 2. Mbimeunsie cucteMbl. COKpaTUTEIbHBIE 3JIEMEHTHI MPOCTEUIIUX M HHU3LINX
MHOTOKJIETOYHBIX.  DNUTEIMAIbHO-MBIIIEYHBIE  CHUCTEMbl  KHUIIEYHOMOJOCTHBIX.  KOXHO-
MBIIIEYHBIE CHCTEMBI IIOCKUX, KPYIJIBIX U KOJbUATHIX YepBel. PacmpocTpanenue u ocoOeHHO-
CTH MYCKYJATyphl B JPYTUX THUIAX 0ecro3BOHOYHBIX. CBOeoOpa3ue JOKAIM30BAaHHOW MBIIICY-
HOM cUCTEeMbl WICHHCTOHOTHX. CMEIIaHHBIA THUII MYCKYJaTypbl Y MOJUTIOCKOB. Myckynarypa
UTJIOKOXKUX.

Tema 3. Onopubie oOpa3zoBanus u ckeneT. OCOOEHHOCTH CTPOCHUS CKENETOB MPOCTEM-
IIMX: CAPKOJOBBIX, KI'YTUKOHOCIIEB, PAIUOISIPUN U COJTHEYHUKOB. PacripocTpanenue opranuye-
CKHUX CKEJIETOB COCTOSIIIMX U3 XUTUHA, KIETYATKH, COCIMHUTEIbHOW TKAaHU CPEIN MHOTOKJIETOY -
HBIX 0€CIO3BOHOYHBIX. MUHEpaIbHbIe HEOPTAaHUYECKUE CKEJIEThl U3 KPEMHUS, U3 IIeJIECTHHA U
yIJIEKHCIOoro Kanblus. VX pacmpocTpaHeHHe cpeld BBICIINX Oecro3BOHOYHBIX. OCOOCHHOCTH
CTPOEHHUSI CKeJIeTa HU3UIMX MHOTOKJIETOYHBIX M JBYCIOWHBIX. CKeNeT 4epBeil: MIOCKUX, KPYyr-
JBIX U KOJbYaThiX. OMOPHBIC U 3alUTHBIC CKEJIETHI MIIIAHOK, IJIEYEHOTHUX, MOJUTFOCKOB, YJICHU-
CTOHOTMX W UTJIOKOXKHUX.

Tema 4. ITumeBaputenbHbie cucteMsl. [luieBapurensHas cucremMa ryooK U KUIIIEYHOIIO-
JIOCTHBIX. OBOJIOUMOHHBIE W3MEHEHHUS IMHUILEBAPUTEIBLHON CHCTEMBbl y KHUIICYHOIOJIOCTHBIX.
[TumeBapuTeabHbIE CUCTEMBI CBOOOAHOKUBYIIUX IIOCKUX Y€PBEH, IIECTOJI, TPEMATO, MOHOTe-
Heil. [losBrnenue nmomHoro kuiieuyHuka. Moaudukanus KUIIEYHUKA Y TMEPBUYHOMOIOCTHBIX U
BTOPUYHOIIOJIOCTHBIX 4YepBeil. [lnieBapuTenpHas cucreMa MOJUIKOCKOB, IUIEYEHOTUX, WUIJIOKO-
*kux. OCOOCHHOCTH MHUIIEBAPUTEILHON CUCTEMBI YJICHUCTOHOTHX.

Tema 5.JIpIxarenbHbIC CUCTEMBI. JIpIXaTeIbHBIE CUCTEMBI BOAHBIX OSCITO3BOHOYHBIX. 13-
MEHEHHUE JIbIXaHUS Y CYXONYTHBIX )KMBOTHBIX. JIEFOUHOE U TpaxelHOoe JbIXaHHeE.

Tema 6.KpoBenocHble cuctembl. KpoBeHOCHBIE cuCTEMBI 0€3 LIEHTPAIBLHOTO MYJIbCUPY-
foliero oprada. HezaMKHyTble M 3aMKHYTBIE KPOBEHOCHBIE CHUCTEMBI C IIEHTPAJIbHBIM IYJIbCH-
PYIOIIUM OPTaHOM.

Tema 7. BeinenurenbHbple CUCTEMBI. BbllienieHHe y NMPOCTEUIINX U HU3IMIUX MHOTOKJIE-
TouHbIX. [IpocTelinme BbIIETUTENbHBIE CUCTEMBI TNIOCKUX U KPYTJIBIX YepBeil. BrinenurenbHbie
CHUCTEMBI 1IEJIOMUYECKHUX KUBOTHBIX.

Tema 8. Tunbl HepBHOU cucTeMbl. HepBHBIE CETH KHIIEYHOIOIOCTHBIX. TEHACHIINH B
CTpOoeHUH U (PYHKIMOHUPOBAHUS HEpBHOU ceTu. HampaBneHue u3MeHEHH IEHTPalbHON HEpB-
HOM cHCTEMBI Y YepBel; OpTOroHalbHasi U OpIOIIHAasl HepBHas Lenouka. Monudukanus HepBHON
CHUCTEMBI B IIpe/ieNiax TUIA YIEHUCTOHOTUX. HepBHBIE cHUCTEMBI IETOMUYECKUX BTOPUUHOPOTHIX
0EeCrI03BOHOYHBIX.

Tewma 9.0pransl uyBcTB. OZHOKJIETOUHBIE OcA3aTeNbHbIE annapatel. X pacnonoxenue u
cTpoeHre. MHOTOKJIETOUHBIE OCS3aTENIbHBIE annapaThl, PACIOJIOKEHUE U CTPOCHUE Y BBICIIUX U
HU3IMUX 0ecro3BOHOUHBIX. OpraHbl OOOHSHHUS BOJHBIX U CYXOMYTHBIX Oecro3BoHOUYHBIX. Opra-
HBI 3PEHHSI B PA3IUYHBIX TPYIIAX >KHBOTHBIX BOJHBIX M CYXOIyTHBIX. OpraHbl paBHOBECHUS U
MeXaHOPEeLEeNIns OECITO3BOHOYHBIX.

b1./1B.08.03.02 O6mas 3nTOMOJI0TMSI

DneKTUBHAS AUCIUILTNHA.

Cemectp 5, oK3aMeH.

SI3BIK peanuzanuu — pyCcCKuu.

OO0mmas Tpy10eMKOCTh TUCIUTUTHHBI cocTaBiseT 3 3.¢., 108 yacoB, U3 KOTOPBIX

— nexnud: 16 u.;

— CEMHHAPCKHUE 3aHATHS: 26 .

TemaTruueckui nJian:

Tema 1. Beenenue

MecTo u pob SHTOMOJIOTHH B CHCTEME OMOJIOTUYECKUX AUCHUILIINH. cTopus pa3Butus
sHTOMoJIoruu (B mupe, B Poccuu, B TI'Y). DHTOMONOTHS KaK HayKa.



Tema 2. DBOIIOLIMOHHOE Pa3BUTHE HACEKOMBIX.

OcoGennoct  MOpPOPU3NOTOTUUECKONW  SBONIOIMM  HACEKOMbBIX. Tarmarusaius
HAaCEKOMBIX — CTAHOBJIEHHE TOJIOBHOTO, I'PYIHOIO, OpIOIIHOIO OTJEJIOB, CHELMaNu3alus Hu
nuddepeHnranus KOHEYHOCTEH.

Tewma 3. ['onoBa u ee npugaTKy.

CermMeHTapHBIi COCTaB TOJIOBBI HACEKOMBIX — oOmas cxemMa H OCOOEHHOCTHU
cermeHTauuu. IIpoucxoxaeHUEe TOJIOBHOM Kalcyibl. BHYTpeHHMI CKelneT TOJOBbl M €r0
3Ha4Y€HHUE. AHTEHHBI, PACWICHEHHOCTh, TUIIbl. CTpOEHUE POTOBOIO anmnapara, MPOUCXOKICHUE U
(GyHKIMOHATIBHBIE W3MEHEHHsI POTOBOTrO ammapara Mpd MHTAHUM PAa3JIMYHON MHIICH.
['unodapunkc U ero mpoucxoxaeHue. CrHelMaTu3UpPOBAHHBIE TUIBI POTOBBIX aNMapaToB —
COCYIIMH, KOJIOIIE-COCYILNM, IMKYIIUN, UX TPOUCXOKICHUE U IBOJIIOLIHS.

Tema 4. I'pyap 1 ee IpUIATKH.

CermeHTanysi TpPyJHOrO OTJENa M COWIEHEHME CETMEHTOB TIpPyAM B CBSI3U C
JIOKOMOTOpHOM (QyHKuMel rpyau. KoHeuHOCTH, CTpoeHHE, OCHOBHOH MEXaHU3M JABM)KCHUS,
cnenuanu3anuss ©  guddepeHnuanus KOHEYHOCTeH y  wieHucToHorux. Kpeuio, ero
npoucxoxjaenue, Mmopdoinorus, sBomonus. [Toner Hacekombix. Teopus MPOUCXOKICHHUS TOJIETA.
[IpuHIMI qunTepu3anum.

Tema 5. bpromHoit oTaen.

CermenTanus Opromika, Mophosiornueckue 0COOEHHOCTH CErMEHTOB, TPUAATKH OpPIOIIKA.
OcoOenHoctu cTpoeHus U Moaudukanus OpIOMIHBIX KOHEUHOCTeH. MyKCKHE M KEHCKHE
TE€HUTAJIbHBIE CTPYKTYPbI KAaK MEXaHU3M CUCTEMAaTHKU.

Tema 6. OcHOBBI KJIacCU(DUKAIIMA HACEKOMBIX.

O0630p pa3nuuHbIX cucTeM kinaccupuxanuu HacekoMbix (D. Bpayspa, A. I'anmiupiua,
A.B. MapteinoBa, b.b. Ponennopda, b.H. [lIBansuya, I'.f. beii-buenko). Ilomoxxenus kmacca B
cuctemMe Tuna UYNEHUCTOHOTHE, COBPEMEHHAs Kiaccu(uKaius HaceKoMbix. O030p OTpsIoB
Kjlacca HAaCeKOMbIX (CHCTEeMaTWKa, paclpocTpaHeHHe, OHMOoJIOTHYeCKHe OCOOEHHOCTH,
TEOPETUYECKOE U MPAKTUYECKOE 3HAUEHUE CUCTEMAaTUYECKUX TPYII U OT/AEIbHBIX BUIOB).

Tema 7. 3o010rndeckas HOMEHKJIATypa.

OCHOBHbBIE TIOJIOKEHUSI KOJEKCa 300JI0TUYECKOW HOMEHKJIATYypbl, HEOOXOAUMBIE IJIs
paboThI Ha MEPBBIX 3TANax U3y4eHUs HACEKOMBIX.

b1./1B.08.03.03 MeanuuHckas apaxHOIHTOMOJIOTHS

DneKTUBHAs AUCIUILTHHA.

Cemectp 6, 5K3aMeH.

SI3BIK peanuzanuu — pycCKuu.

OO01mmas Tpy10eMKOCTh TUCIUTUIHHBI cocTaBiseT 3 3.e., 108 yacoB, U3 KOTOPBIX

— aexmuu: 18 u.;

— cemuHapckue 3auaTus: 20 u.

TemaTruueckui nJian:

Tema 1. Beenenue

[Ipenmer, MeToabpl M 3aJaydl MEIUIIMHCKON apaxHOHTOMOJIOTMH. Bxmang pycckux
YUEHBIX B pa3BUTHE MEAWIUHCKOW »HTOMOJOrHH. COBpEMEHHOE pa3BUTHE MEIMIIMHCKOW
HHTOMOJIOTMH, OCHOBHBIE, TIPOOIEMBI.

Tema 2. OCHOBHBIE OHATHS M IPUHIUIIBI MEIUIIMHCKON YHTOMOJIOTHN. XapaKTepUCTUKA
CHoco0O0B Mapa3UTHPOBAHUS UYIEHHUCTOHOTMX Ha 4YeJOBEeKe M >KMBOTHBIX. CrocoObl mepeHoca
BO30ynuTeneil Oosie3Hel wieHMCTOHOrMMU. TpaHcdaszHas UM TpaHCOBapHalbHas Iepeaaya
BO30y/AMTENIEeH B MOMYJSAIUN WIEHUCTOHOTHX. TpaHcMHccUBHas nepefaya 6onesnu. [Ipupoanas
04aroBocTh Oosie3Hel. Posb sKkonornueckux pakTopoB B pacpoOCTpaHEHUU O0JIe3HEH.

Tema 3. KpoBococymue komapbl. OCOOCHHOCTH CTpPOCHHUS, PA3BUTHS, MUTAHUS U
pa3sMHOXKeHHsT KomapoB poaa Anopheles. ['eorpaduueckoe u nanamadTHOE pacpOCTPaHECHHE
OCHOBHBIX BHJIOB IIEPEHOCUMKOB Maisipuu B Poccun. OcoGeHHOCTH MOP(OJIOTUH M SKOJIOTHU He
MassipuitHeIx koMapoB poaoB Culex, Culiseta, Coquillettidia u TpuGsr Aedes,. OcHOBHBIC BHABI



HE MAaIAPUIHBIX KOMapoB IEPEHOCUYMKOB BO3OYIHUTENECH SMOHCKOTO OHHIEdaTuTa, KEITOH
IUXOpajaku, uxopanaku Jlenre u sHuedaroMuenuToB Jomaaen u T.1. X pacnpocrtpaHeHue Ha
tepputopun P® u conpeaenbHbIX cTpaH, JaHamadTHas TPHYPOUEHHOCTb.

Tema 4. Mockutbl. OCOOEHHOCTHM BHENIHETO CTPOCHHUS MOCKUTOB UX 3KOJOTHUS
reorpapuuecKkoe pacnpocTpaHeHre, MUTaHue U pasMHOKeHne. OCHOBHBIC BUBI, YUaCTBYIOIIHE
B repeHoce ymxopaaku [lanarauu, nerimmManno3oB. Pacnpoctpanenue 3tux 3adoneannii B CHI'
U METOJIbI OOPHOBI C MX MEPEHOCUNKAMU — MOCKUTAMH.

Tema 5. Momku. CuctemMaTrruka MOIIEK UX BUJIOBO€ MHOrooOpasue, CTpOeHHE, SKOJIOTHS,
pa3BUTHE U pacIpocTpaHeHue. MenuIMHCKOe U BeTepUHapHOE 3HaueHue moulek. OCHOBHbIE
BU/Ibl, YYACTBYIOIINE B PACIIPOCTPAHEHUH OOJIE3HEH.

Tema 6. Mokpensl. Mopdonorus, 0coOeHHOCTH OHOJOTHM U PAaCHpPOCTPaHEHUE
MOKpeLoB. X MeauIMHCKOe U BeTepUHAPHOE 3HAYCHHUE.

Tema 7. Hacrosimue Mmyxu. OCHOBHbIE BHJIbI CHHAaHTPOIIHBIX MYX, HUX CTpPOCHHE,
6uosorus u skosiorusi. Poiab Myx B pacrpocTpaHeHUH HH(pEKIMOHHBIX 3a0oneBanuil. OCHOBHbIE
00J1€3HH, B pacCIpOCTPAHEHUHU KOTOPBIX YYaCTBYIOT CUHAHTPONHbIE MyxH. bopsba ¢ Mmyxamu.

Tema 8. Mscuble u naganabHble MyXu. OCOOEHHOCTH UX Pa3sMHOXKEHUSA. Buabl MsACHBIX
MyX, BBI3BIBAIOIIMX MHa3bl YEJIOBEKA M KUBOTHBIX, YJaCTBYIOIME B MEPEHOCE BO30yAMTENEH
Oose3Hell W HHAONAPA3UTOB YEIOBEKAa M JKMBOTHBIX. BonbdaproBa Myxa M ee 3Hau€HUE Kak
HauboJsee ONacHOI0 BUJA U3 MSCHBIX MYyX.

Tema 9. OBonma. BaemHss Mopdoiorus, 0OCOOEHHOCTH OHOJIOTUM M TOBEIECHUS
MMaruHajgbHOW craauu. PasmHoxeHne oBogoB. OCOOEHHOCTH Pa3BUTHUS KENYIOUYHbIX, KOXKHBIX
U TIOJIOCTHBIX OBOJIOB. BpesioHOCHOE 3HaueHHe 0BOJIOB, HX PaclpocTpaHeHue U 60phda ¢ HUMH.

Tema 10. Crnenmau. OcoOeHHOCTH MOPGOJIOTHH W DKOJIOTHH ClemHeld. PasMHOXEeHHE U
pacnpoctpaHeHne. MeauIIMHCKOE 3HaYCHHE.

Tema 11. Myxu kpoBococku. OCOOEHHOCTH CTPOEHHUS, OHOJOTUH KPOBOCOCOK,
NapasUTHPYIOIIUX Ha JOMAIIHMX S>KMBOTHBIX M HANaJalONIMX Ha 4YeJoBeKa. MenuuumHcKoe
3Hau€HUE KPOBOCOCOK.

Tema 12. bioxu. OcoG€HHOCTH CTPOEHUH U 3KO0JIOorus 6710X. CriocoObl Mapa3uTHPOBAHUS
W3BECTHBIE cpenu 0710X. 3HaueHue OJ0X B AIMUAEMUOJIOTHU YyMbl, KPHICHHOTO CBIMTHOTO TH(A.
Meps! 60pb0BI ¢ 070XaMU ¥ IPUHLIKI MPOTUBOYYMHBIX MEPOTIPUATHN MPOBOAMMBIX B CTPaHE.

Tema 13. B, Ctpoenue u 6uosniorus Buieil. Poib Bieil B 3MHAEMHOIOTHN CHIITHOTO U
BO3BpaTHOro TH(]a, criocoObl nepesaun Bo30OyauTenei 3Tux 3a0oaeBaHuii OT BIIEH K YETIOBEKY.
BnusiHue Bieil Ha COCTOSIHME UeI0BeKa M )KMBOTHBIX B pE3yJIbTaTe UX Mapa3uTUPOBaHUsA. Mepbl
60pbOBI CO BIIAMU YETOBEKA M JOMAIIHUX KUBOTHBIX.

Tema 14. Knonsl. [locTenbHbIi Ki1on, ero OHOJOTUS U CTPOECHHE. 3HaUeHHE KJIONOB Kak
DKTONAPA3UTOB YEJIOBEKA M JOMAIHUX >KMBOTHBIX. MEIUIIMHCKOE U BETEPUHAPHOE 3HAUEHUE
KJ10moB. bopr0a ¢ kironamu.

Tema 15. Tapakansl. Ctpoenue, ocoOeHHOCTH Onosorur. OCHOBHbBIE BUJbI CHHAHTPOIIBL,
UX pacnpocTpaHeHue. MeauIHcKoe 3HauyeHne TapakaHoB. bopr0a ¢ TapakaHamu.

Tema 16. Axapudopmubie kienm. Mopdonoruueckue 0coOEHHOCTH akapu(OPMHBIX
Kiemieil. buomoruss m pacmnpocTpaHeHne akapu(POPMHBIX KICIIEeH, UMEIOMNUX MEIUITTHCKOE
3HayeHue. Kiemu yecoTouHsle, 3y/IHU, KOKeeabl. YTpullbl. 3a00eBaHUs BbI3bIBAEMbIE STUMHU
KiemamMu. Mepu npouIakTuKy U 60pr0a ¢ KIIeIaMH.

Tema 17. T'amazoBble kiemu. Mopdonorus U OHOOTHS Tama3oBbIX KIEHIeH, HX
AMUJEMHUOJIOTHYECKOE 3HAUCHHUE, U MEPBI OOPHOBI.

Tema 18. Apracosbsie kiemu. OcoGeHHOCTH CTpoeHusi u Ouonoruu. PacmpocTpaneHnue.
OcoOenHocTy napasuTHpoBaHus. MeauiuHckoe 3HaueHne. Mepbl 60pbObI ¢ KIIEHIaMH.

Tema 19. Hxcomosbie kiemu. CrpoeHue, OWONOTHS W pacrnpocTpaHeHHe. Buel
MKCOJIOBBIX KJIELIEH, Y4acTBYIOUIMX B pacHpOCTpaHEHHWH Haubosee OomacHbIX 3a0oJeBaHUM
4eJ0BEeKa W JOMAIIHUX JKUBOTHBIX. JlaHamadTHO-reorpaduyeckas MpuypoOYeHHOCTh KJICIIEH.
Oco0EHHOCTH AMUEMHUOJIOTHH 3a00JIEBaHMI TepeaBaeMbIX kiemamu. Opranu3aius 00pbObI ¢
MKCOJOBBIMU Kiemamu B Poccun.



Tema 20. OcHOBHBIE METOJIbI ONIPEEICHNS YUCIEHHOCTH MOMYJISIINI YJIEHUCTOHOTUX —
IEPEHOCUYMKOB 3a00JI€BaHUM, U 3KTONAPa3UTOB, CIIOCOOBI YIPABJICHUS YUCIEHHOCTBIO0. MeTo/ bl
ydeTa YHUCICHHOCTH KpPOBOCOCYLIMX JBYKPBUIBIX, CHHAHTPOIHBIX MyX M 3KTOIApa3HUTOB.
OCHOBHBIE IPUEMBI 3aIIUTHI YEJIOBEKA U AKUBOTHBIX OT YWIEHUCTOHOI'MX MEPEHOCUNKOB O0JIe3HEN
U DKTONApa3suTOB. XMMUYECKHE BELIECTBA OTIYTHBAIOLIETO ACUCTBUSA HKOJIOTMYECKHE METOMbI
3alIUThl OT KPOBOCOCYIIMX WIEHUCTOHOIMX. XMMUYECKHUE BELIECTBA UCTPEOIIAIONIEro 1eiCcTBUS,
npuMeHsieMble B 0OoppOe C WIEHMCTOHOTMMH. buonornyeckue MeToAbl CHUXKEHHS UX
YUCJIICHHOCTH.

b1./1B.08.03.04 OcHOBBI COLIMOOMOJIOTHH

DneKTUBHAs JUCLUUILINHA.

Cewmectp 7, 3a4eT.

SI3BIK peanuzaiuu — pyCCKUi.

OO01mmas TpyI0eMKOCTh TUCIUTUIHHBI COCTABISICT 2 3.€., 72 9acoB, U3 KOTOPBIX

— gexumu: 16 u.;

— CEMUHApCKue 3aHsATus: 18 .

TemaTnueckuii nian:

Tema 1. BBEJIEHUE. IIpeamer uccienoBanus B COLMOOMOIOTHH, TPUHITUIIBI U METOIBI
n3ydyeHus. CBsi3b C IPYrMMU HAay4YHBIMHM HanpaBiieHUsAMHU. KpaTkuil HCTOPUYECKUN SKCKYpC B
W3y4EHUE OTOJIOTHMH, COLMAIBHOrO 00pa3a JKMU3HU JKUBOTHBIX Ppa3HBIX TaKCOHOB.
OyHIaMEeHTabHOE U MIPHUKIIAIHOE 3HAUCHUE HCCIEA0BaHNs OMOCOIMATbHOCTY U TIOBEICHUSI.

Tema 2. OCHOBHBIE TIIPUHIOUIIBI ®OPMHUPOBAHUA COLMAJIBHBIX
CTPYKTYP B MUPE XUMBOTHBIX. PenpoaykTuBHblE OTHOIIEHUS 0co0eil kak (axTop
BHYTPHUBHUIOBOM MHTErpanuu. MHoroo0pasue penpoAyKTHBHBIX CTPATeTUN B KUBOTHOM MHpE:
NPOMUCKYUTETY,  TMOJUTHUHUSA,  HONUaHApHUs,  MoHoramusa.  [IpoGnembl  3BOIIOIUU
PEeTPOYKTUBHBIX CTPATETUM.

Tema 3. TeppuropuanpHoe TMOBeJeHHE B CcOoOOIIeCTBaX JKUBOTHBIX. Kareropuu
"tepputopus" u "yuactok obOurtanua". Cneunduunsle U HecneuupUUHbIE QYHKIUU
TeppuTOpUATbHOCTH. ['oMeocTaTnyeckue GyHKIIMH TEPPUTOPUATHHOCTH.

Tema 4. TlpuHuMO TOMUHUPOBAHUS — COMOJYMHEHUS, MX POJb B (HOPMUPOBAHUHU
colyma y OOIIECTBEHHBIX HACEKOMBIX: PaHTOBasi HepapXusl U €€ JIMHEHHOCTh Ha MPUMepe OC —
noyucT. PenpoayKTUBHBIN KOHTPOJIb Y OC, M4esl, MypaBbeB. OCOOEHHOCTH PENPOIYKTHBHOTO
KOHTpOJISI Y TepMUTOB. PamkupoBaHue ocoOeil B yCTOWYUBBIX Ipymmax. Poib HU3KO PaHTOBBIX
oco0ell B COXpaHEHUH CYOOPIMHAIIMN B COIMYME IMTO3BOHOYHBIX.

Tema 5. HM3MEHUMBOCTH MEX II€PCOHAIBHBIX B3aMMOOTHOLICHUN KakK ITOJABHKHBIN
KOMIIDOMHUCC SIBIEHUW KOHKYPEHIIMM U coapyxecTBa. KacTel W pasneneHue Tpyda B
coo0b1ecTBax HaceKoMbIX. KacToBslil tuMophr3M U MPUUHMHEI €T0 BO3SHUKHOBEHUS. Bo3pacTHas,
GyHKIMOHATbHAS ~ CHENUaIN3alusl IUIOJOBUTOM KacThl Yy TEPMHTOB, OC H IIMEJEH.
BuyrpukacroBoe  pazgenenue  Tpyaa.  CommaneHbid  momumopduszM.  [lommdTusm:
Mopdooruueckui, BO3pacTHOH, mnpeanoureHuid. DyHKIMOHANBHBIE TPYNNbBl U HepapXus
noBeneHyeckux mnonei. KIIJI B 1eATenbHOCTH (QYHKIMOHANBHBIX TPYMIN OOIIECTBEHHBIX
HAaCEKOMBIX. DPrOHOMHKA B COITMOOMOIOTUNA HACEKOMBIX.

Tema 6. [lerepmunanusa kact. MMaruHanbHas JeTepMUHALUS KAcT y MPUMUTHUBHBIX
9YCOIMATBHBIX HACEKOMBIX, JIMYMHOYHAS WM Tpodudeckas aerepmuHarms. CoruaabHas
pEryIALus MIOJOBUTOCTH Y IAPHIl — IAPCKOe YTHETeHHEe. DMOPHOHAIbHAS IETEPMUHAIINS KaCT.
I'enetndeckas aeTepMuHAIs kKact. Moaudukamnus pa3BUTHS KaCT Y TEPMHUTOB.

Tema 7. COHUAJIBHAA OPIAHU3ALINA OBHIECTBEHHBIX HACEKOMBIX.
@opMbl  COLMAIbHONW OpraHu3alliyd OOIIECTBEHHBIX MAayKOB M HaceKoMbIX, OcobGeHHOCTH
COIIMAIbHOM OpraHu3aluu OC — CTEHOTACTPUH U IYell — TaJMKTOB — HAaJU4Me B MX CeMencTBax
BCceX mepexoaHblx ¢GopM conuanbHOocTH. ColumanbHas OpraHu3alus SBOMIOIHOHHO Oolee
MPOJIBUHYTHIX MOJUCTUHOBBIX OC U OC TojiceMeiicTBa BeCHUHBI.



Tema 8. IllMenu u UX ypOBEHb COLIMAJIBHOW OpraHu3aluu. beskanble U METOHOCHBIE
myesibl KaKk OJHAa M3 BEpPUIMH 53BOJIIOIUM COLHUAIBHOIO MOBEACHUSA. OJYCOLUHMAIBHOCTh H
OTCYTCTBHE TEPEXOAHBIX (HOPM COLMAIBHOCTH y MypaBbeB. VX conuaibHOE MOBENEHHUE NpPHU
3aKjia/JKe THE3[a, €ro CTPOCHHMH, YXOJ€ 3a JKWIMILEM M pacIiylofioM, 3aroTOBKE KopMa.
[IpucniocoOneHns K KU3HU B COOOIIECTBE U BHEIIHUM YCIOBHSAM, MHPMEKOQUTHL
"YKuBotHoBOACTBO" M "PactenueBoacTBo". Bo3moxHbIe TyTH (HOPMHUPOBAHMS COIMAIBHOCTH B
orpsine TepmutoB. OCOOEHHOCTH NHILEBOTO, CTPOUTEIBHOTO M PENPOIYKTUBHOTO TOBEICHUS
TEPMUTOB.

Tema 9. JIBa myTu SBONIONUH OHOCONMATBHOCTH y HacekoMmblx mno E. Bumnbcony:
CeMelHbIN 1 napaconuraibHpiii. OT OMHOYHOTO 00pa3a KU3HU Yepe3 CyOCcoIaaIbHOCTh Pa3HON
CJIOKHOCTH K JYCOLMAJIBHOCTH U OT OAMHOYHOI'O CYLIECTBOBAHMS Y€pe3 KBAa3HUCOLMAIbHOCTD,
KOMMYHaJIbHYIO CTaJUI0, CEMHUCOLMAIBbHOCTh, K MCTUHOM coIUaNbHOCTU. [lyTM K MCTUHHOMN
COLMAIBHOCTH Y OOIIECTBEHHBIX HaceKoMbIX. Teopuu "JloGpoBoabHOTO 00bequHEHNA" 0CO0EH B
coobmectBo I'. Cnencepa. "YcnoxHenus poautenbekoro noseaenus" 3. Py6o u B.M. Bunepa.

Tema 10. TAKTUYECKHUE IIPUEMbBI PEAJIM3ALIMM COLUAJIBHOCTU VY
KNBOTHBIX. KommyHukanus. 3BykoBass KOMMyHHUKanus. TakTUiIbHas CBA3b IIPH Y3HABAHUU

npyr npyra. Ee pacnpocTpaHeHHOCTh B COLIMAIbHOM MOBEIEHUU KUBOTHBIX. DEpOMOHBI,
penusepbl. mpaiiMepbl. ATTpakTaHThl. KOMIUIEKCHOCTb CHUTHAJOB IPU KOMMYHUKAIUU
KUBOTHBIX.

Tema 11. Tpodomnakcuc u ero 3HaueHue B (POPMHUPOBAHUU COIMAIHLHOTO TOBEICHUS
0OLIECTBEHHBIX HAacEKOMbIX. OOMEH MUIIEeH JTMUYMHOK U B3pOCIBIX Y oC. OOMEH KUAKOW MUILEeH
MEXY B3pOCIBIMA HaceKOMbIMU. OOIIeCTBEHHBIH Kenynok. Ero crpoenne u GyHKIUU:
NUTaHue, nepenaya MHPOpPMAIMM U CHUYKEHUE arpecCUBHOCTH peuunueHTa. CTepeoTHUIHOCTh
MoBe/IeHUs pu TpodoItakcuce.

Tema 12. Amnorpymusr u ero conuanbHas (ynkuusa. [lapckas csuta. Ee pa3smepsl u
(GYHKLIMU B 3aBHCHMOCTH OT COLIMAJIbHOM OpraHM3alliid HACEKOMBIX. TEHIEHLUs B 3BOJIIOLUU
OOLIECTBEHHBIX HACEKOMBIX — POCT B3aMMO3aBUCUMOCTH 0CO0€ BHYTPH KOJIOHHH.

Tema 13. UHAVMBU] B COOBUIECTBE. Bpoxnennsie, 1 mpruoOpeTeHHbIe (OpMBI TT0-
BeJIeHUsI ocoOu B cooOuiecTBe. IMIPUHTUHT U €ro paclpoCTPaHEHHOCTh B Pa3HbIX CUCTEMAaTH-
YEeCKUX Tpylnmax *HMBOTHbIX. B3pocnenue. Ilpumepsl 00ydyeHuss U MHTEIEKTyalbHbIE BO3MOX-
HOCTH y MJICKOIIMTAIOIINX 1 OOIIECTBEHHBIX HaceKOMbIX. Mcrionp30Banue opyauil Tpya.

®enomeH koyutekTHBa. DddexT rpymmbl. Dddexkr Mmaccol. [IpyHIMD CTUTMIPruM B
3a00T€ O MOTOMCTBE, CTPOMUTEILCTBE THE3/la U JAPYroll BHYTPU THE3JIOBOU NEATEIBHOCTH Y
0O0I11eCTBEHHBIX HACEKOMBIX.

Mobwmmzaruss U opranuzanus QypaxupoBok. bmwxHss moOunmzanusa. Kunormcwuc.
Hanpuss moOunmzanmst. Hecnenumduueckas u crenuduueckas akTupauus. J(MCTaHIMOHHOE
noBeJieHue. BocbMepUYHBIN TaHel Imue.

Tema 14. TUIIbBI COLMUAJIBHBIX CTPYKTYP B MUPE XNBOTHBIX. OcHoBHBIE
MOHSTHS U TIPU3HAKH JIJIS1 TUIIOJIOTU3AIMK COIIMYMOB JKUBOTHBIX. CTpaTuduKanys, KOHTAKThl U
B3auMozeiicTBus. HoBas TUMOJIOrUs COLMANBHBIX CUCTEM JKMBOTHBIX. |-V THIIBI colMabHBIX
CUCTEM Y >KHBOTHBIX. DTaJIOHHbIE IPUMEPHI PA3TUYHBIX THIIOB.

Tema 15. OCHOBHBLIE IIYTM W TIIPUHIUIIBI S9BOJIIOLMOHHBIX
[IPEOBPA30OBAHUI BUOCOIUAJIBHOCTH. Konuermu "kourpysurmun" A.H. Cesepriesa,
"BunoBbIX amantanuu" K.M. 3aBaackoro. [ MmoTe3sl HHAWBUYaTbHOTO M POACTBEHHOTO OTOOpa
P. Anexkcannepa, sBomronMu aneTpynsma Y. [amMunbTOHA, penqumpoKHOro ameTpynsma P.
Tpasepca, 9BONIIOLIMOHHO cTabuIbHOM cTpareruu J[x. Maitnapaa Cmuta.

Tema 16. OBIUEBUOJIOTUYECKHUE 3AKOHOMEPHOCTU B CTPYKTYPHO-
®YHKIMOHAJIBHOM OPTAHU3ALIMN COLIMYMA. Koumenuus OpraHu3anuu OMOTHI Ha
3eMJie B BUJI€ OMOJIOTMYECKHUX CHCTEM Pa3HOT0 YPOBHS OpPraHU3alliy BJIOKEHHBIX JIPYT B JIpYTa,
B3aMIMOCBSI3aHHBIX U B3aUMO3aBUCUMBIX, IPU UHIUBHUIyaTbHBIX XapaKTEPUCTUKAX, (YHKITMOHH -
PYIOLIUX MO €IUHBIM OOIECUCTEMHBIM 3aKOHAM. DYCOIMalbHAsl CUCTEMa KaK CyNEepOpraHU3M.
Cxoncra n otnnuns. Konnenuusa B. Bunepa.



b1./1B.08.03.05 ®u3nosiorusi 6ecno3BOHOYHBIX

DneKTUBHAs JUCLUILINHA.

Cemectp 7, 5K3aMe€H.

SI3BIK peanuzaiuu — pyCCKUi.

OO01mmas TpyI0eMKOCTh TUCIUTUIHHBI COCTABISET 2 3.€., /2 9acoB, U3 KOTOPBIX

— gexuuu: 16 u.;

— CeMUHapCKue 3ausaTust: 18 u.

TemaTnuyeckuii niax:

Tema 1. BBEJIEHUE. ®usuonoruss O€CNO3BOHOYHBIX B CHUCTEME JUCIHUILIUH.
CoBpeMeHHbIN 3Tan pa3BUTHUS. AHATUTUKO-CUCTEMAaTUYECKUNA MOAXO0J K M3YUYEHHIO OpPraHH3Ma
Ha MOJIEKYJIIPHOM, KJIETOYHOM, CUCTEMHOM M OPTaHU3MEHHOM YPOBHSX.

Tema 2. OBLIAS ®M3UOJIOI' M [IOKPOBHOM TKAHMU. He muddepeHtnpoBaHHbie
MOKPOBHI HU3IIMX MHOTOKJIETOYHBIX. CBOeoOpa3ue MOKPOBHOW TKAHH Y KUIICUYHOMOJIOCTHBIX U
ee  (ynxkuuu. IlokpoBel OuIaTEepadbHBIX JKUBOTHBIX. (DHU3MOIOTHYECKHUE  CBOWCTBA
MEpIATEIbHBIX TOKPOBOB IUIOCKHUX YEpBEW, HEMEPTUH U HEKOTOPBIX KPYIJbIX YepBeH.
3aluTHRIC SIUTENMHM MAPA3UTUYECKUX TUIOCKUX, KPYTIBIX 4epBed u ckpeOHel. I[ToxpoBbI
BTOPUYHOIIOJIOCTHBIX KXUBOTHBIX. Du3nonoruyeckue CBOMCTBA (MPOHUIIAEMOCTH: MJIsi BOJBI,
ra3oB, OPraHUYECKUX U HEOPTaHWYECKUX BEIIECTB) MOKPOBOB KOJBYATHIX UEPBEH, UTITOKOKUX,
HaceKoMbIX. CTpoeHHMe, COCTaB M CBOHCTBA IIOKPOBOB HECYIIMX CKEJIETHYIO (DYHKIIHIO.
@opMHUpPOBAHUE KYTUKYJIbl Y HACEKOMBIX NpPU JUHbKE. MeXaHu3Mbl YIIPOYHEHUS KYTHUKYIbl Y
ywieHUCTOHOTUX. Okpacka TmOKpoBOB. (OOpa3oBaHWE TMUIMEHTOB U BUJBI MHUT'MEHTOB
BCTPEUAIOUINXCS y WICHHCTOHOTHX. V3MeHeHue OKpacku y Oecrno3BOHOYHBIX. MeXaHU3MbI
W3MEHEHUSI OKPACKU Y PA3JIMYHbBIX )KUBOTHBIX.

Tema 3. OU3NOJIOIUA TTNILIEBAPEHUS. CrpoeHue nuiieBapUTENIbHBIX CHCTEM
0eCcro3BOHOYHBIX. BHYTpHKIIETOUHOE MUIIIEBAPEHUE B PA3JIMUHBIX CUCTEMAaTUYECKUX TpyMnax u
ero ocoO0eHHOCTH. BHekneToyHoe muineBapeHue ero ocodeHHoctd U (popmbl. ObpazoBaHue
depmeHTOB y 0Oecro3BOHOUHBIX. (OcoOeHHOCTH BblAENEHUS (EPMEHTOB Y HACEKOMBIX.
®epmenTsl numieBapeHus. OCOOCHHOCTH TepeBapUBaHUS YIJIEBOJOB, OEIKOB M JKHUPOB.
BcaceiBanue mnpoaykTtoB nuiieBapeHus. Ponb cpenHel KWIIKU. 3HAYeHUE 3aJHEW KUIIKH Yy
0eCIO3BOHOYHBIX U HACEKOMBIX. POJIb CHMOMOTHYECKUX MHKPOOPTaHM3MOB M MPOCTEHIINX B
MUIIEBAPEHUN Y OECIO3BOHOYHBIX. Perymsiiusi NnesaTenbHOCTH THINEBAPUTETBHBIX JKelle3 U
TpakTa y 6€Cr03BOHOYHBIX.

Tema 4. DU3NOJIOI'UA ITMTAHUA BECIIO3BOHOUYHBIX. [Tumessie notpedHOCTH
Oecrno3BoHOUHBIX. (CBoeoOpa3ue TUTaHHS MApPa3UTHYECKUX Oecro3BOHOYHBIX. [luieBas
crienpanu3anus. [luieBble penesvieHThl W aTTpakTaHThl MX 3HadeHue. KauecTBo mumu u ee
MONHOIIEHHOCTh. K03 pUIMEeHThl  NUIIEBOrO  HWCIONB30BaHHUS WM YCBOCHHS  IHIIH.
Crneunduueckue noTpeOHOCTH OECIIO3BOHOUYHBIX B yIiieBoiax, Oenkax u xxupax. [lorpedbHocTu B
BUTAMHHaX, MUHEPAIbHBIX BELIECTBAX U UX POJIb B )KU3HU OPraHU3Ma.

Tema 5. ®U3UOJIOTUA OBMEHA BEIIECTB U SHEPTUW. Tuner obwmeHa.
Mertabonnueckue mytd. OCOOEHHOCTH TJIMKOJIM3a Y OECIIO3BOHOYHBIX. ADPOOHBIN YIIIeBOIHBIN
00MeH y OeCTri03BOHOYHBIX. JIMTIUTHBIN 1 O€TTKOBBIN OOMEHBI.

Tema 6. HUPKVYJINPYIOIIME XXMUJAKOCTHBIE CUCTEMbI BECIIO3BOHOYHbIX.
Tunsl UUpKyIUpYHOMUX cucTeM. DOYHKIUKA TOJOCTHOM M LEJIOMHUYECKON KHIKOCTEH.
Bo3HHKHOBEHHE KPOBEHOCHOM CUCTEMBI, €¢ MOpP(OIIOTHYECKHE U (DYHKIIMOHALHBIE U3MEHEHUS
y 0ecCrno3BOHOYHBIX. BHABI IEHTPATBHBIX MYJbCHPYIONIUX OPTraHOB KPOBEHOCHBIX CHCTEM.
Perynsiiust nesrenpHOCTH cepAmna y Oecrmo3BOHOYHBIX. DyHKIMU KpoBH. KieTouHslil cocTaB
HUPKYTUPYIOLIEH )KUIKOCTHON CUCTEMBI. 3aluTHas (YHKIUS KPOBEHOCHOU CUCTEMBI.

Tema 7. DUSNOJIOT A JbIXAHWS. Tunsl apxatedbHBIX CHCTEM H OCOOCHHOCTH UX
dbyakuuonupoBanus.  JlpixarenpHas — QyHKIus ~— KpoBH.  J[pIXaTenbHBIE ~ MUTMEHTHI
0ecrmo3BOHOYHBIX. HekoTophie (PM3H0IOTHYeCKHe CBOMCTBA MUTMEHTOB KPOBU OECTIO3BOHOYHBIX.
TpaxeiiHoe npIXaHUE YICHHUCTOHOTMX KaK OCOOBIM THI JbIXaTEeIbHON cHUCTEeMBI. Perysius



NOCTYIUIEHUSI KHUCJIOPOJAa U YAAJIEHUS YITIEKUCIIOIO ra3a y JKMBOTHBIX MMEIOIIMX TPaXxeHHYIO
CUCTEMY.

TEMA 8. BBIJIEJIMTEJIbHBIE CUCTEMBI. CpaBHuTENbHO-(U3HOIOTHUECKUNH 0030p
BBIJICJIUTENIBHBIX CHUCTEM O€CIIO3BOHOYHBIX. MeEXaHM3Mbl yJAJIEHUS KOHEUYHBIX IPOJYKTOB
00M€Ha y BOJAHBIX U CyXOIYTHBIX )KUBOTHBIX.

Tema9. OU3NOJIOIUS MBIIIEUYHBIX CHUCTEM. Mseiunsl 0ecrio3BOHOYHBIX.
['ucronornueckue  Tumbsl  Mpll.  CTPYKTypHblE — €IMHUIBI  MBIIIEYHOI'O  BOJIOKHA.
CokparutenbHble O€IKM M HEKOTOpble HMX CBoiWcTBa. Teopus cokpameHuss MUOPHOpHILI
0ecro3BOHOUHBIX. Ponbp KanbLMsg M JPYruX HEOPraHUMYECKUX HOHOB. HepBHBIN KOHTPOJIb
MBIILIEYHOIO COKpallleHus. HepBHO-MBILICUHBIE CHHAICBI M MEAHMATOPbl ATHX CHHAIICOB Y
0€CI03BOHOYHBIX. DHEPreTHUYeCKOe 00ECIIEUEHNE MBILLIEYHOTO COKPALLICHHUSI.

Tema 10. ®WU3MOJIOIMS HEPBHOUM CUCTEMBL Mopdo-dyHKuroHAIbHAS
OpraHmW3ays ICHTPATbHOW HEPBHOW CHUCTEMBI Yy O€CIIO3BOHOYHBIX. THUIBI HEHPOHOB
0ecrio3BOHOUHBIX. B3aummopeilicTBue HEHpPOHOB B HEPBHBIX LEHTpax. THIBI CHHAICOB.
Menuaropsl XMMHUYECKHX CHHAINCOB. POJIb LEHTpaJbHOM HEPBHOW CHUCTEMBI. BereraTuBHas
HEpBHAasl CUCTEMA U €€ POJIb.

Tema 11. ®U3NOJIOI'NA CEHCOPHBIX CHUCTEM. Knaccudukaius pernenTopos.
MexaHopeuenuus HU3MIMX M BbICHIMX Oecro3BOHOYHbIX. DyHKIMOHAIBHOE pazHOOOpasue
MexaHopenenTopoB. OO0mue CBONCTBA MEXaHOPEUEHTOPHBIX CTPYKTYPHBIX eauHul. CiayxX u
3ByKou3ityueHre. Opranbl BUOPOUYBCTBUTEIIBHOCTH OECIIO3BOHOYHBIX. 3pUTENbHAs PEeLEus U
pacrojIo)KEHUE OpPraHoOB 3pEHHsI Ha Tele Oecro3BOHOYHBIX. Pa3HooOpa3ue peuenTopoB CBETA.
Opranel 3penust. @acerounsle riaasa HacekoMbIX. [TurMeHTsI 1 ux cBoiictea. L{BeToBOCIpUsTHE.
Paspemaronias BO3MOKHOCTh OPTaHOB 3pEHUsT OECIIO3BOHOYHBIX. XeMmopenenius. CTpyKTypHbIe
€IMHULIBI XEMOpPEIETILMU U UX CBOMcTBa. Teopus BOCHpUATHS 3araxa y 6€Crio3BOHOYHBIX.

Tema 12. DHJAOKPUHHAS CUCTEMA. ®wusnonorunyeckue (yHKIUN SHIOKPHHHOM
cucteMbl  Oecro3BOHOUHBIX.  HelfporopmMonsl u  ux  oOpa3oBaHME U BbIJEJICHUE.
PU3HOIOrNYECKHE CBOMCTBA TOPMOHOB. Peryisnms nesTenbHOCTH HEHPOCEKPETOPHBIX OPTraHOB.
OHJOKpUHHAS CUCTEMa HaCEKOMBIX U PaKOOOPa3HBIX.

b1./1B.08.03.06 O6masi napa3uTosiorus

DneKTUBHAs JUCLUILINHA.

Cemectp 8, ok3ameH.

SI3BIK peanuzanuu — pycCKuu.

OO01mmas Tpy10eMKOCTh TUCIUTUTHHBI cocTaBiseT 3 3.¢., 108 yacoB, U3 KOTOPHIX

— nexknuu: 20 u.;

— CeMUHapCcKue 3aHsaTus: 14 .

TemaTuueckui nJan:

Tema 1. Beenenue. Llenu u 3a1aun mapa3uToIOruu.

CBsi3b Mapa3suTONOTUM C JPYrUMU Haykamu, VcTopus pa3BuTHS Napa3uTOIOTHH.
OcHoBHBIE HampaBjeHus mapasutoiorud B Poccun. Ponb pycckux ydeHBIX B pa3BUTHU
napazutonorun (H.A. Xononkosckwuii, B.A. Jlorens, E.1. Mapuunosckuii, E.H. [TaBnoBckuti,
K.H. Ckpsbun, A.Jl. MapkeBuu u gapyrue). Ilpobrmembl M COBpEeMEHHOE COCTOSHUE
Mapa3uToJIOrUH.

Tewma 2. [TapazutusMm, €ero pacupocTpaHEHUE U IPOUCXOXKICHNUE.

[Tonstre o mapazutusme u napasurax. @opmel cumbOuo3a. OmnpeneneHne mapasuTu3Ma.
Paznuunble (opmbl CBA3M mapa3uta W Xo3siMHA ((akyabTaTUBHBIN, JIOXKHBIA, BPEMEHHBIH,
CTallMOHAPHBIH, MTOCTOSIHHBIM Mapa3uTu3M). [M'unepnapazutusm. [Tapazutounsl.
[IpocTpaHCcTBEHHOE OTHOILEHHE MApa3sUTOB K Xo3sieBaM. PacmpocTpaHeHue napasuTu3ma B
JKUBOTHOM Mupe. [IpoucxoxaeHue mapasuTu3Ma (IKTOMapasuTH3Ma, DSHIOMAPAZUTHU3MA,
KpoBemapasutusma). JpeBHOCTh TMapasuTH3Ma M YCIOBUS €ro BO3HUKHOBeHHUA. Ilytu
MPOHUKHOBEHHUS Mapa3uTa B OPraHu3M XO35iMHA U MHUTpaluu Tejie Xo3siuHa. [IpoHukKHOBeHUE
mapasuTa B KJIETKYy X03siuHa. PacceneHue mapa3uToB M MOUCK xo3suHa. [lapazutnueckuii o6pa3



KU3HH Ha OIpeNeNeHHbIX (azax pa3BUTUS OpraHu3Ma (JMYMHOYHBIA M WMaruHaJlbHBIA
[apa3uTU3M), OMOIOTHYECKOe 3HAUCHHE.

Tewma 3. Mopdoduznonornveckue aganTauy Mapa3uToB.

dopma 1 pa3Mepsl Tela, OKpacKa, OpraHbl MPUKpEIUIeHUs U JBHXKeHHUA. OcoOEHHOCTH
CTPOCHHUsI MUILECBAPUTEIBHOM, HEPBHOM, IbIXAaTEIbHOM, IOJOBOM M IPYrUX CUCTEM OpPraHOB B
CBsI3U ¢ Mapa3uTu3MoM. IIpucnocobiienus napa3uToB Ha SMOPUOHAIBHOM U JIapBaJIbHON CTaJuu
pa3BuTUsA. MOJEKyIIpHO-TEHETUYECKUE alaliTAllUH K [apa3uTU3MY.

Tema 4. OcoOeHHOCTH pa3MHOKEHMSI U )KU3HEHHBIE LIUKJIbI TAPa3UTOB.

V3MeHeHne OCHOBHBIX JKM3HEHHBIX (YHKIMHA OpraHu3Ma B CBSI3U C Mapa3sUTUYECKUM
oOpa3oM xM3HMU. Pa3MHOKeHHMe mMapa3uToB: Oecnojoe, MOIMAIMOPUOHUS, TepMadpOIUTU3M,
pa3ieabHONOIOCTh, MAPTEHOTeHE3, HEOTeHHUS, KUBOpoXKAeHue. [IpucrnocobieHre napasuToB K
pacrpocTpaHeHUI0 BHJA. J[MUTeNbHOCTh OTHENBHBIX cTaauil pa3BuTus. IIpucnocobiaeHHOCTH
JKU3HEHHBIX LUKJIOB Napa3UTOB K XMU3HEHHBIM LIMKJIaM X035€B. CHHXPOHU3aLUs >KU3HEHHBIX
nukioB. IloBenenne M Murpanuu napasuToB B OpraHusMe xo3siuHa. CTpyKTypa »KU3HEHHOTO
mukna.  Knaccupukamuss  KM3HEHHBIX — IIMKJIOB  (TOMOKCEHHBIE M TePEPOKCEHHEBIE).
ITpoMexyTOUHBIE U PE3EPBYapHBIE X0351€Ba, UX POUCXOKICHUE.

Tewma 5. [Tapasurodayna u cpena.

3aBUCUMOCTh Napa3uTo(dayHbl OT BO3PACTa KUBOTHOI0-X03siMHA. Ce30HHbIE U3MEHEHUS
napasutodaynsl. CBsi3b nmapasutodayHsl ¢ nuield 1 00pa3oM Ku3HU xo3suHA. [lapasuTtodayHa
U MUTpaluy xo3siHa. [Tapa3uTsl Kak KOMIIOHEHTHI OHoLeH03a. 300reorpadus napasuros.

Tema 6. B3auMoOTHOILIEHUSI MEXy Tapa3UTOM U XO3STMHOM.

BoznelicTBue napazura Ha X031MHA: MEXAHUYECKOE, XMMUUECKOE U JIp. BinsHue xo341Ha
Ha napasurta. IMMyHuTeT npu napasutapHbix 3a001€BaHUSIX.

Tema 7. Ilapa3nTo-x03sMHHBIE B3aMMOOTHOILICHUS IIPU BHYTPUKJIETOYHOM M TKAHEBOM
napasuTH3Me.

Ilytu »BoMOLIMM OTHOLIEHMH XO3SMH-NMAapa3uT. MeXBUIOBbBIE M BHYTPUBHJOBBIC
B3aMMOOTHOUIIEHMSI [1apa3uTOB B OpraHU3ME XO03iWHA. BHYTpUBUIOBasT M MEXBUIOBas
KOHKypeHUus. [lapa3utoneHossl.

Tema 8. CieniupuUHOCTH MAPA3UTO-XO3IUHHBIX OTHOILIEHUH.

@akTopbl, 00YCIOBIUBAIONINE CHEIM(PUIHOCTD, TUIIBI CHEIU(PUIHOCTH. DKOTOrHYecKast
u ¢puinoreHernyeckas cnenupuunocts. Hapymenus cnenuduyHocTy.

Tema 9. Yuenue o mpupoJHOI 04aroBoCTH 00JI€3HEN YeI0BeKa U )KUBOTHBIX.

[TonsTue «mpupoaHslii oyar» 601e3HU. Pojab MEepeHOCUUKOB B pa3MYHbIX OMOLIEHO3aX
npu (GOPMHUPOBAHUU CHCTEMBI MAPa3UT-XO35IMH. YcoBUsA (OnojorMueckue U abMOTHYECKHE)
HEOoOXOauMBbIE Il LUPKYISIMUK  BO30yauTens. 300MpoQuuiiakTuka Maispud. [IpuyuHsl
BO3HUKHOBEHUS 31u300THH. [ToHsaTHe 0 300H03aXx. Tumnel oyaroB. O6GIUraTHO-TPAHCMHUCCHUBHBIE
U (aKyJIbTaTUBHO-TpPAaHCMHUCCHUBHBIE 00s1e3HU. [IpodunakTika npupoIHOOYaroBsIX 3a00a€BaHUI
(xJemieBoro sHIEeanuTa, TYIIPEMUH, YyMbI, TUXOPAAKH U Jp.)

Tema 10. DBomronMs Mapa3uToB.

IIporpecc u perpecc B SBOJIOLUUU IAapa3UTUYECKUMX OPraHU3MOB. J[peBHOCTH
MIPOUCXOXKICHUS Tapa3uTH3Ma.

b1./1B.08.03.07 Dxos10rusi 6€CnO3BOHOYHBIX

DneKTUBHas AUCHUILINHA.

CemecTp 8, 3auer.

S3BIK peanu3anum — pyCCKUi.

OO1m1ast TPyA0EMKOCTh AUCIUILTUHBI COCTABISET 2 3.€., /2 4acoB, U3 KOTOPBIX
— exrmn: 20 u.;

— ceMUHapcKue 3aHsaTus: 14 4.

TemaTu4yeckuii niian:

Tema 1. HanpaBiieHust 1 METOBI 3KOJIOTHH OECIIO3BOHOYHBIX



IIpenmer u 3amauM HSKOJMOTHHM OECrO3BOHOYHBIX. CBS3p C JPYrUMH HayKaMHd |
HanpaBJIeHUsAMHU 3K0JIOTuU. OCHOBHBIE aclEeKThl UCCIIEAOBAaHUM B cepe SKOIOTUU JKUBOTHBIX
(ananu3 BIUSHUA (PAaKTOPOB CPEbI, MOMYJISAIIMOHHAS YKOJIOTHUS, IEHOTUYECKUE CBSI3M).

HaGnronenue, skcliepuMeHT U MOAEIUPOBAHUE B KOJIOI'MU OECIIO3BOHOUYHBIX.

Tema 2.00630p OCHOBHBIX MOHATUN ¥ IPHHLUIIOB SKOJIOTUH OECTI03BOHOYHBIX.

Cpena xu3Hu U cpeabl oOuTaHusa. PakTopsl cpelpl U UX JUdQepeHnranis Ha OCHOBE
Pa3IMYHBIX KIACCU(PUKAIIMOHHBIX MOIX0A0B. DKOJOTHUECKUH crekTp ¢akTopa. Teopernueckoe
U [IPAKTUYECKOE 3HAYCHME MOHATHUS JIMMUTHUPYIOLIEro (akTopa B SKOJIOTHU OECrO3BOHOYHBIX.
[ToHsiTHE 3KOJOTMYECKOTO ONTUMYMA. DKOJIOTMUECKUN CTaHIApT U 3KOJIOTHYecKasi BaJIECHTHOCTh
0ecII03BOHOYHBIX KMBOTHBIX. KOHKpeTn3anus NOHATHH (yHIaMEHTaIbHOM M peaau30BaHHOU
HKOJIOTHYECKOM HUIIM Ha TpuMepe 0eCrio3BOHOUHBIX. YacTHBIE IKOJOTHUECKUE HULITH U POJIb UX
U3y4eHHs] B PEIICHUH MPUKIAAHBIX MNpolieM skonorud. JKuszHeHHas ¢opma. Paznuunsie
NOJXO/bI K KJIACCH(PHUKAIUU >KU3HEHHBIX (popm. YacTHble kiaccuukanuu >KU3HEHHBIX (opm
6ecrio3BOHOUHBIX. [loHATHE cTaluM W CBsI3aHHbIE ¢ HUM HPUHLMIBI (CTaLMAIbHOM BEPHOCTH,
30HAJILHOM CMEHBI CTAIIHi).

Tema 3. Dxonoruyeckoe 3Ha4eHUE OCHOBHBIX a0MOTHUYECKUX U OMOTHUYECKUX (DaKTOpPOB
CpeJibl B )KU3HEAESATEIILHOCTH 0€CII03BOHOYHBIX.

KauecTBEeHHOE M KOJIMYECTBEHHOE  BIMSHME  TEMIIEparypbl Ha  HA3€MHBIX
0ecro3BOHOYHBIX. BiusHMe Temmnepatypbl Ha pa3BUTHE OECHO3BOHOYHBIX Ha IpUMEpe
HACEKOMBIX (IOpOorH pa3BUTHs, 3(dekTrBHaAs TemnepaTypa, cymma 3(G(GEeKTUBHBIX TEMIIEparyp,
ckopocth pa3Butus). [lonsTue tepmuyeckoro npedepenayma. Axanranuu 0€CIO3BOHOYHBIX K
Temreparype cpeabl. BiusHue OTKIOHEHUH TemmepaTypbl OT ONTHMyMa Ha OECIO3BOHOYHBIX
JKUBOTHBIX Ha IIpUMEPE HACEKOMBIX. IIPOCIEKTMBHBII M KOH3EKYTHMBHBIM IIOKOM. BiusHue
BJIQKHOCTH U OCaJIKOB Ha 0ecrio3BOHOYHBIX. KoJMuecTBeHHbIE OKa3aTeIl BIaKHOCTH BO3IyXa
U MX UCIOJB30BAHUE B DKOJOTMUYECKUX HCClenoBaHMsIX. Kiaccupukanus opraHu3MoB ¢ TOYKH
3peHHs UX OTHOUIEHUH K BIAXKHOCTH cpeibl. MeXaHN3MBbl peryisiliud BOJAHOTO OOMEHa, MpsiMoe
U KOCBEHHOE BIIMSHHME HEONTHUMAIbHOM BJIAXKHOCTHM Ha HAa3eMHBIX OECIO3BOHOYHBIX.
CoBMecTHOE BIMSIHME TEMIEPATyphbl U BIAXHOCTH. MeTOIbl TEPMOTMIPOIpPaMM, KIMMOIpaMM,
OMOKJIMMOTpaMM B IIPUKJIATHON 3Kojioruu. ['uaporepmudeckuii Ko3pPUIMEHT U ero 3HaYeHue B
OPUKIAAHBIX HccaenoBaHuax. OcoOeHHocTH cBeToBoro ¢akropa. I[Ipsimoe W curHaibHOE
JefiCTBME CBeTa Ha MpPUMEpPEe HACEKOMBbIX. 3HAUY€HUE CHEKTPaJIbHOI'O COCTaBa CBeTa U
UHTEHCUBHOCTH oOcBelieHusl. CyTOYHbIE M CE30HHBIE 3KOJOIMYECKHE PHTMbI (Ha NpuMepe
HAceKOMbIX ). PoTonepruoanyecKkas peakiysi HaCEKOMBIX.

Bonnas cpena. CBoeoOpasue BoJbl Kak cpesibl 00uTaHusl 0ecrio3BOHOUHBIX. JKU3HEHHBIE
(GopMbI BOAHBIX OPraHM3MOB. BiMsiHMEe Ha BOJHBIX OECIIO3BOHOYHBIX TEMIIEPATypbl BOJIBI,
IIPO3pAaYHOCTH, XapaKTepa TEYEHUs, KOHLEHTPALMH KHUCIOpPOJa, YIVIEKHCIOrO  rasa,
MUHEPATBHBIX 1 OPraHUYECKUX BEIIECTB.

ITouBa kak cpema >Xu3HU. BnusHMe Ha OECIO3BOHOYHBIX OCHOBHBIX 3AaduyecKux
(bakTOpOB: MEXAHUYECKOTO COCTAaBa U CIIOKEHUS MOYBBI, THAPOTEPMHUUECKOIO PEeKHUMa, COCTaBa
IOYBEHHOTO  BO3JlyXa, KHCJIOTHOCTH, OpPraHMYeCKUX  BemectB. Mopdonoruyeckue,
¢buznonoruyeckue M OSTOJIOTUYECKUE aJanTallii >XUBOTHBIX K oOuTaHuio B mouse. Poib
0€eCII03BOHOYHBIX B IOYBOOOPA30BAHHH.

DKoJIoTHYeCcKoe 3HaueHne Onotudeckux (paxropos. [Iuima xak skojoruyeckuii GakTop.
DKOJIOrHYeCcKre OCHOBBI MMUIIEBON CIIEUANN3aUN 0ECTI03BOHOYHBIX.

Bnusinue antponmnueckux (pakTopoB Ha Oecrno3BoHOYHBIX. CBOeoOpasue arpoieHo30B 1
ypOaHNU3UpOBaHHBIX JaHadToB. BiausHue Ha O€CII03BOHOYHBIX KUBOTHBIX PACHAIIKH 3€Meb,

MeNIHOpaluM, BbIIaca CKOTA, CBEACHUA Jieca U OOJeceHHs, JAesTeNbHOCTH
IIPOMBIIUIEHHBIX TPEANPUATHI, TPAHCIIOPTHBIX CPEJCTB U TOPTrOBBIX CBS3EH.

Tema 4. OCHOBBI TOMYJISIIMOHHOMN KOJIOTHH O€CITIO3BOHOYHBIX.

KoHkpernzanuss  NOHATUS  «HOMYJSIIMS»)»  HAa  NPUMEpPE  OTACIBHBIX  TpYII
Oecrio3BOHOUHBIX. JKU3HEeHHas cucteMa nonyssiuuu. [lomynsaunuonnsle crpareruu. Cratudeckue



U JUHAMUYECKUE XapaKTepUCTUKH nonyisuuu. CTpykTypa nmomyisuuid (mojioBasi, BO3pacTHas,
MIPOCTPAHCTBEHHAS, 3TOJIOTHYECKas).

AHann3 OCHOBHBIX METOJIOB KOJIIMYECTBEHHOTO YydeTa Oecrmo3BOHOYHBIX. OCHOBHBIC
MIPUHITUITBEI MOJISTTUPOBAHHMSI TIOMYJSIITUOHHBIX TIPOIIECCOB HA IPUMEPE YWICHUCTOHOTHX.

Tema 5. broneHOTHYCCKHE CBA3U 0€CII03BOHOYHEIX.

buoneHoTndeckrue CBSI3M JKUBOTHBIX. THWIIBI MEXKBHIOBBIX oOTHomeHuii 1o B.H.
bexnemumeBy (tpoduyeckue, Tomuueckue, (opermueckue, (adpuueckue). Knaccuduranms
MEXBHUJIOBBIX cBsi3ei o Onymy-Kiapky, ee KOHKpeTH3amus Ha MpuMepe OECrI03BOHOYHBIX.

becrnio3BoHOUHBIE JKMBOTHBIE B IEMSAX U CETSAX MUTaHHUA, CYKIIECCHUSX OHOIICHO30B,
OMOTEOIECHOTHYECKHUX SIpycax U TOPU30HTAX.

Tema 6. Dxomorus OeCHO3BOHOYHBIX KaK TEOPETHUYECKAas OCHOBA MPHKIATHBIX
HaIpaBJIeHUN 300JI0THH.

Dkonorusi 6eCrO3BOHOYHBIX KaK OJIHA M3 TEOPETUYECKIX OCHOB TEXHHYECKON 300JI0THH,
JIECHOM SHTOMOJIOTHH, CeJIbCKOX O3 CTBEHHON SHTOMOJIOTHH, M€eIULMHCKOMN
apaxHosHTomosioruu. [IpoOremMbl oxpaHbl O€CIO3BOHOYHBIX KHUBOTHBIX. becrno3BoHOYHBIE B
KpacHbIX KHUTaX pa3Iu4YHOrO paHra.

b1./1B.08.03.08 BoJib110ii npakTUKYM (300J10rUs1 6€CII03BOHOYHBIX)

DneKTUBHAs AUCHUILTNHA.

CemecTp 7, 3a4eT C OLIEHKOH, ceMecTp 8§, 3K3aMeH.

SI3bIK peanu3anuu — pyCCKUM.

OO01mmas TpyI0eMKOCTh TUCHUIUTHHEI cocTaBisieT 11 3.e., 396 yacoB, U3 KOTOPBIX

— mabopatopHbie paboThl: 324 4.

B TOM YHCJIE€ IPAKTHUYECKas [TOAr0TOBKA 324 u.

TemaTnueckuii nan:

Tema 1. OcHOBBI OMOJIOTUYECKOTO PUCYHKA.

Pucosanue no pasmepHoii cetke. PaboTa ¢ pucoBanbHbIM anmnaparom. [lepecBeunBanue
pucynka. TymeBas rpaduka (mepo, nauHep). PUCyHOK MITPUXOBOM, KOHTYpPHBIH U ITyaHTEb.
OcHOBBI 00pabOTKH M300paKEHHsI € MOMOILIBIO MPOrpaMM PacTPOBOM M BEKTOPHOHM IpaduKH.
PucoBanbnpiii anmapar. OOpaboTka H300paKeHUS] B MPOTpaMMax pPacTpOBOM W BEKTOPHOM
rpaduxmu.

Tema 2. MukpoTexHuUKa.

Mukpockomn U BCIIOMOTaTeNbHbIe MPUOOPHL. ButanpHas mukpockonus. [IpmkusHeHHOE
okpamuBaHue. @a30BO-KOHTpACTHAas MMKPOCKONMsS. BpluncieHue 1LeHbl JelieHus Ipu
pa3INYHbIX 00BEKTHUBAX.

OO6mue npaBuna (QUKCAMM U OCHOBHbIE (DUKCATOPBI: (POPMAJNH, CIUPT U CIUPTOBBIE
CMEeCH, CMeCH MNHUKpPUHOBOM KuchnoThl, cMecu Kapnya u bBysna. OCHOBHbIE TNPUHIIMIIBI
U3TOTOBJICHHUS] BPEMEHHBIX U IOCTOSHHBIX NpenapaTtoB. OCHOBHbIE MPUHIUIBI U3TOTOBICHUS
BPEMEHHBIX U IIOCTOSIHHBIX IpenapaToB. IIpuUroroeneHue MNOCTOSHHOTO Ipenapara
XUTUHU3UPOBAHHOTO 00bekTa. [IpoMbIBKa, 00€3BOKMBaHHWE U MPOCBETJIEHHE OOBEKTa.
[TpuroroBnenue, okpacka u (uxkcupoBaHue ma3koB. OOImue MpaBuia BCKPHITHS HACEKOMBIX.
[IpenmapupoBanue NUIIEBAPUTEIbHBIX OpPraHOB, HEPBHOW CHUCTEMbI, TOJIOBOM CHCTEMBI
HAaCEKOMBIX M MPUTOTOBJIEHUE TOTAIBHBIX MPETApPaTOB.

3anuBKa, TPUTOTOBJIEHME M OKpacka cpe3oB. Mukporom. IlonroroBka mpenaparoB
NPOCTEUIINX JUIsl 3JEKTPOHHOM MUKpockonuu. @ukcarus. O6e3BoKMBaHKE, TIPOBOJIKA, 3AJIMBKA.
Pe3ka GmokoB. Oxpacka cpe3oB. YCTPOMCTBO 3JEKTPOHHOTO MUKpockomna. [IpuHiunel paboTs
Ha 3JIEKTPOHHOM MHKPOCKOIIE.

Tewma 3. CoBpeMeHHbIE METOBI HCCIIEIOBAHUS B OMoJIoTHH. [[UTOreHeTHIecKrne METOIbI.
3HAKOMCTBO C HEOOXOMUMBIMH MeToaukamu, ocobeHHocTsiMu Jnokyca COI-COIl mtIHK,
obopynoBaHreM (aMILTH(PUKATOPOM, CHCTEMOH Tellb-TOKYMEHTUPOBAHUS U reib-dopesa, [TLP-
OOKCOM, MHUIETKAMH), PACYET PEaKIIMOHHOW CMECH, NMPUTOTOBICHUE HEOOXOIUMBIX PAaCTBOPOB,
MOCY/bI AJIsl IPOBEACHHUSI SKCIIEPUMEHTA.



[IpenapupoBanrie HACEKOMOTO (JINYMHKH, UMAro) U BbIJICJICHUE BHYTPEHHUX OPTraHOB ISt
noJiyuyeHus: MeTa(a3zHbIX WIH MOJIUTEHHBIX XpoMocoM. Hanpumep, ceMEHHUKN WM SUYHUKHA JJ151
BBIJICJIEHUST MeTaa3HbIX XPOMOCOM y TapakaHa, CapaH4yOBBIX M Jp. WIN CIIOHHBIC KEJe3bl,
SUYHUK, MAaJbIIUTUEBbIE COCYIbl JJSl MOJIyYCHUS TMOJIUTEHHBIX XPOMOCOM Yy JIBYKPBUIBIX
(MHLIETOQWIOUAHBIX ~ KOMapoB). [ umoroHumdeckas o0paboOTKa, OKpallMBaHWE OpPraHOB
HAaCEeKOMOI'O0 WJIM Jpyrue TMpoLeayphl COMNIACHO METOAMKE, MPUTOTOBICHHUE JaBICHHBIX
npemnapaTtoB, (ororpadupoBanue u aHaiu3 pe3ynbraroB. Beimenenue JIHK w3 BHyTpeHHHX
OpraHoB IM4esibl (MBIIILBI, KHIIEYHHUK): TMpernapupoBaHHE HACEKOMOTO, JM3UC TKaHEeH C
UCIIOJIb30BAaHUEM T'yaHUJIUHHU3OTHOIMAHATa, (EHOI-XI0pOPOMHYIO OUYHUCTKA OT OCIKOB,
ocaxknenue u pactopenue JJHK B O6ydepe. Onpenenenne kauectsa Beienennon JJHK, a Taxke
kouneHTpanuu JIHK ¢ ucnonp3oBanueM MeTona renb-3JeKTpodope3a B arapo3HOM Trele.
buonoruueckue OOBEKTHI, HUCCIEAyeMble METOJAMU MHUKPOCKOMHH (TKAHEBBIH, KIETOYHBIM,
XPOMOCOMHBIM, MOJEKYJSApHbIA ypoBHHM). OOmas XapakTepuUCTUKA LHUTOTCHETHYECKUX U
MOJICKYJISIPHO-IIUTOTEHETUYECKMX METOJ0B uccienoBanus. Diayopofopsl U HX CBOKWCTBA,
cyliecTBeHHbIE 11l MUKpockonuu. CoOcTBeHHBIE KieTouHble (pimyopodopsl. dayopeciieHTHbIE
30HABl U MX NpUMEHEHHE B MHKpockonuu. diayopeclieHTHbIE METKU: BbIOOp; Ipoleaypa H
ocobeHHOCTH MeueHus; mnpuMmeneHue. @nyopecrentHas rubpummzamus in situ  (FISH),
cpaBHHuTenbHAs reHoMmHas rubpunmzanus (CGH). ckanupyromas 30HI0Basi MUKPOCKONHS U
OMOYMIIBL; CKAHUPYIOLAsl 30H10Basi MUKPOCKOIHS U HAHOTEXHOJIOTHH.

[utodoTokapThl KapuOTUIIOB HaceKOoMbIX. [lomuteHHble Xpomocombl. MHTepdazHas
LIUTOTEHETHKA HACEKOMBIX. BO3MOXKHOCTH M NEPCIEKTHUBBI UCIIOIb30BAHUS IUTOTEHETHUECKUX
MIPU3HAKOB B CHCTEMaTHUKE.

Tema 4. MouieKyasipHO-T€HETUUECKHE METO/IbI UCCIIE0BaHUS.

MeTtoasl BbieneHUs, (PaKIMOHUPOBAHUS, OUUCTKUA OENKOB M HYKIEHHOBBIX KHCIOT
(ueHTpU(yrUpOBaHUE, OCAXKACHUE, COJIEBOE (PAKIMOHHPOBAHHWE OETKOB M HYKICHHOBBIX
KHCIIOT, Tesb-3ieKkTpodope3). MeTtoasl paboThl ¢ HYKJIEHHOBBIMH KHCIOTaMH. (DepMeHTHI.
®epmentsl, pacuersomue JHK w  PHK  (3Hmo- wu  sk3oHykineasbl, pubo- u
NIe30KCUPUOOHYKII€a3bl; pecTpuKInOHHbIe sHA0HYK1eas3bl. JJHK- u PHK-nonumepassl. Onuro- u
NOJIMHYKJIEOTU/IHbIE  30HABl KAaK HHCTPYMEHT HCCIIEJJOBAHMSI HYKJIEMHOBBIX  KHUCJOT.
Avmmudukanus JHK in  vitro. [lpunmunsr nonumepasHoit nemHod peakiuu  (ITLIP).
XapakTepucTuka KOMIIOHEHTOB peakuuu (maTtpuua, mnpaiimepsl, JHK-3aBucumbie JIHK-
nonumepassl). Ilapamerper IILP. Bapuanter IILP: acummerpuyHas, HHBEPTHpPOBAHHAs, C
«ropssiunM craptom», OT-IILIP, [P in situ, TII{P B peanbHOM BpemMeHH (KOJIMYECTBEHHAas
[TLIP), ummyHO-ITLP.

Boigenenne JIHK w3 BHYTpeHHMX OpraHoB Mmyesibl  (MBIIIIBI, KHUIICYHUK):
IIPENapUpOBaHNE HACEKOMOIO, JIM3UC TKAaHEW € HMCIOJIb30BaHUEM TI'yaHHUJAMHHU30THOLIMAHATA,
denon-xaopohoMHYIO OuHMCTKa OT OenKkoB, ocaxiaeHue u pactBopenue JIHK B Oydepe.
Onpenenenne kauectBa BoiaeneHHod JIHK, a taxxe xonuentpamuu JIHK c ucnonb3oBanuem
MeToJ1a Teab-3JeKTpodopesa B arapo3HoM rene. [IpoBeaeHue monrMepasHoi LEMHON peakuuy,
refp-3JeKTpodope3a B arapo3HoM rejie ¥ JOKYMEHTUPOBAHHE PEe3yJIbTaTOB C HCIIOJIb30BaHHUEM
CUCTEMBI Tellb-JOKYMEHTHpOBaHMs. B pe3ynbTare paboThl CTYIEHT J[OJDKEH OMNpPEeNeIUTh
IIPOUCXOXKIECHUE MENOHOCHBIX IT4eJ, B3ATHIX M MCCIEAOBAHMSA, HAa OCHOBAaHMM aHaIM3a
nosmmopduszma okyca COI-COII mt/ITHK.

Tewma 5. IIpotucronorus

Tunel opraHn3anuu NpOTUCTOB. 3HAYEHHUE MPOCTENIINX. MECTO MPOCTEUIINX B CHCTEME
9yKapHoT. Mopdonoruyeckue M MOJEKYIIPHO-OMOJIOTHYECKHE TNMPHU3HAKH B CHUCTEMAaTUKE U
¢unorennn npotuctoB. KynbTuBrpoBaHUE NMPOCTEHIIHX.

Tema 6. AMeOOHTHBIE IPOTUCTHI.

Crtpoenue, ocobennoctu Mmopdonoruu (popma Tena, mpoToriazmMa, HaTudue U QyHKIIUHA
BaKyoOJIeH, XapakTep MUIIEBAPEHUS, SKCKPELUH, OCMOPETYIALNN, CTPOCHHE U (YHKUUHU sIpa,
TICEBIIONO/IMHM, PAKOBUHKH) CBOOOJHOKMBYIIMX aMeOOUIHBIX TPOTHCTOB (Amoeba proteus,
Diflugia periformes, Arcella vulgaris). OcobeHHOCTH pakoBuH (opaMuHUbeEp, ONMpeacIeHUe



dopamuHupep 1Mo pakoOBUHKaM, U3TOTOBJICHHE ITOCTOSIHHBIX MPENapaToB, H3yUYeHHE KU3HEHHOTO
nukina ¢opamuaudep. CTpoeHHE W KU3HCHHBIA IHMKJI AU3CHTCPUHHON ameObl. DuioreHus u
HBOJIIOIHS aMEOOUTHBIX MPOTUCTOB.

Tema 7. XXryTUKOHOCIIBI.

Crpoenue, ocobennoctu mopdosoruu (popma Tena, Hanuuue ¥ (PYHKIHUHA OpTaHesl,
XapakTep MHIIEBAPEHUS, JKCKPEIHH, OCMOPETYJSLUHU, CTpOoeHHEe U (YHKIUU IKIYTHKA,
KWHETOIUIACTa), XU3HEHHBIX LHUKJIOB CBOOOIHOKMBYIIUX >KTYTHKOHOCIIEB, IMapa3sHTUYECKUX
kuHeToractu (Trypanosoma, Leischmania), MmEoroxryrukoBsix (Lamblia intestinalis, Opalina
ranarum, Trichomonas vaginalis). ®uoreHus: 1 BOIOLKUS KI'YTUKOHOCLICB.

Tewma 8. CiopooOpa3zyromue MpOTHCTHI.

CrpoeHue CHOpO30OUTOB, TpErapuH, CTaJAUd Pa3BUTUS U CIOP MHUKPOCHOPUAMH,
MuKcocriopuauii. JKuzneHnnsle kel poaoB Eimeria, Sarcocystis, Toxoplasma, Stylocephalus.

OcobenHoct MOP(HOJIOTHH PA3NTUYHBIX CTAIUN KpoBenmapa3uToB. JKU3HECHHBIC ITHKIIBI
ponoB Plasmodium, Theileria, Babesia. O0001menHas cxema )KU3HEHHOTO ITUKJIa CITIOPOBUKOB.

[IpocTeie M cloXKHBIC KU3HEHHBIC MUKJIBI pooB Nosema, Hyalinocysta, Amblyospora,
MOJIOBOE U Oecronoe pazMHoKeHue. KU3HEeHHBIN IIUKI MUKCOCTIOpUIUil Ha npumepe Myxosoma
cerebralis. [lapa3uTo-xO3siMHHBIE B3aMMOOTHOUICHUS  CIIOPOOOPA3yIONMIMX IMPOTHUCTOB €
KUBOTHBIMHU-X035€BaMU. PactipocTpanenue pa3HbIX TPyl ciopooOpa3yronux IpOTUCTOB CPeIn
KUBOTHBIX. OUIIOTEHHS U SBOIOIHS CLIOPOOOPA3YIOIINX MPOCTEHIIINX.

Tema 9 .Mukpocnopuanm.

W3yuenmne ctpoeHus, 0cOOEHHOCTEH yIbTPATOHKOH Mopdosoruu cragwii pa3BUTHA U
crop MUKpocnopuauii. 3ydeHre npocThIX U CIOKHBIX JKU3HEHHBIX IIUKJIOB Ha IPUMEpE POJIOB
Nosema, Hyalinocysta, Amblyospora, mosoBoro u Oecrosoro pa3MHOXeHHs. I[lapaszurto-
XO3SMHHBbIE B3aMMOOTHOIICHHS MHKPOCIOPUINI C SKMBOTHBIMH-XO3sieBaMu. 3ydeHue
pactpocTpaHeHHs pa3HbIX TPYII MUKPOCTIOPUIUI Cpeay KUBOTHBIX. DUIIOTEHUS W ABOJIOIHSL.
[TaToreHHble BUBIL.

Tema 10 Uudy3opumn.

Ocob6enHoct MOp(HOJIOTHH M (PU3UOJIOTHU PA3TMYHBIX MH(Y30pHil U3 KHUBBIX KYIBTYp
(Hammume W QYHKOWKA BaKyoJied, XapakTep MHIIEBAPEHHS, JKCKPEIUH, OCMOPETYIIAINH,
CTpoeHHe M (YHKIMH MHKPO- W MaKpOHYyKiIeycoB). CTpoeHHE KOPTHUKAJIBHBIX CTPYKTYD,
[UIMATYPbl, TAJIOYKOBOTO  ammapara y pasHeix Tpynn  uHOy3opwid. IloBexenue
CBOOOTHOXKHUBYIIMX MH(Y30pHil, peakliiu Ha pa3IuyHble pa3pakxuTenu (Mo 0COOsIM U3 KHUBBIX
KynbTyp). Bungel skctpycoM. OOmas opraHusanus M [NPUKPENUTEIBHOTO — anmapara
napazutudeckux wuHoy3opuil poma Trichodina. JKu3HeHHBIE IMKIBI OCHOBHBIX TaKCOHOB.
®wiorenus # HBooOLMA  HMHPY30puil. Okonorus u npocredmue. CBOOOJHOKUBYILKE
OpocTelIne: MOpPCKHE, IMPECHOBOIHBIC, TMOYBEHHbIE, TOPSYHUX COJIOHOBATHIX OaccelHOB U
COJICHBIX 03€p.

Tema 11. IlapazuTuueckue mnpocTeilline: MOJIOCTHBIE, TKaHEBbIE, BHYTPHKIETOYHBIE
AKTOTAPA3ZUTHIECCKHE IPOTHUCTHI.

ITytu »Bomoruu mnpocreiimux. I[lomumepusanusts ¥ OJUrOMEpH3alMs B 3BOJIOLUU
npocreidmx. Mopdo-duzronornyeckre 3aKOHOMEPHOCTH JBOJIIOIHU: apoMopdo3bl, perpecc,
UAM0aIaNTalllH.

Tema 12. Tun [1nockue yepBu. Kitacc MoHoreneu.

MonoreHonso3bl. MopdodyHKIMOHATbHAS XapaKTepUCTUKA KJlacca, CUCTEMaTHKa
kinacca. OcOOEHHOCTH CTPOEHUSI, Pa3MHOKEHUS, Pa3BUTHsI W JKU3HEHHBIC IHKIIBI MOHOTEHEH!.
OcobenHoctu opranuzanuu Ha npumepe Polystoma inteqerrimum. OCOGEHHOCTH >KU3HEHHOTO
UKIa B CBS3M C OKU3HEHHBIM IIMKJIOM XO3sfWHA. OTHOJIOTHS, KIMHMKA W TIaTOTeHe3
MOHOT'€HOU1030B. Mepbl 00phObI M MPOGMIAKTUKA OCHOBHBIX MOHOTE€HOUI030B.

Tema 13. Knacc Acnimmoractpsr (Aspidogastrea).

Crpoenne, pa3BuTHEe U KU3HeHHbIM 1MkI AAspidogaster conchicolaspidogaster
conchicola, mapa3ura , mapa3uTa JABYCTBOPYATBHIX MOJUTIOCKOB M3 pPOJia JABYCTBOPYATHIX
MOJUTIOCKOB M3 poaa 0e33y0ok0e33y0ok  ((AnodontaAnodonta). Mopdo). Mopdo--



dyHkunoHanbHAs  (PYHKIMOHAIBHAS  XapaKTePUCTUKAa Klacca XapaKTepUCTHKa — Kiacca
Aspidogastrea. Cucremaruka kiacca Aspidogastrea.

Tema 14. Knacc Tpemaronst (Trematoda).

Cucremaruka KJacca, Mopdoopdo--pyHKIIOHATEHAS XapaKTePUCTHKA
KjIaccad yHKIIMOHANIbHAsT XapaKTepucTuka Kiacca. Tpemaronmo3sl. CrpoeHue, pa3BUTHE U
JKU3HCHHBIC IMKJIBI TpeJcTaBuTesiel kiacca. OmpeseneHne TUIMUYHBIX IPEICTaBUTENCH
tpemaToZ. OCOOEHHOCTH OpraHu3allMi B CBS3M C SHAONAPA3UTHU3MOM. JKU3HEHHBIN IHKII
Fasciola hepatica. JlmarHoctuka daciuone3a, ero mnpodunakTuka. KU3HEHHBIH ITUKI
Opisthorchis felineus — Bo30ymutenss nPUPOAHO-0YArOBOTO 3a0OJIEBAHHS —OIMUCTOPXO03a.
JlmarHocTrka U NMpOoQHIAKTHKA OMUCTOpx03a. OCHOBHBIE OYard OMUCTOPX03a HAa TEPPUTOPHU
Poccun. OcoOGeHHOCTH CTpOeHHUs AWl Tpemarond. JlMarHOCTHKa TPeMaTOJ030B IO SHIAM.
Knunuka, maTorenes TpemMaro/ 10308, Mepbl 00pb0bI U IpodmiIakTuku. CTpoeHHE U 0COOCHHOCTH
Mopdonorun Tpemaron peid: CTpoeHHe, OCOOCHHOCTH MOP(OIOTUH TpemaTo] ampuOUii.
KuzHeHHBIH UK U MOpP(OIOrHYecKre OCOOCHHOCTH CTPOCHHUsSI TpeMaToj mtull. Tema 15.
Knacc Ilecroast (Cestoda). Obmas xapakrepuctuka kiacca. [IpucrnocoOaeHus K TapasuTu3My.
Cucrematuka JEHTOYHBIX uepBeil. (OcoOeHHOCTH pa3BUTHUA LiecTol. Mopdomorunyeckue
0COOEHHOCTH CTPOEHHSI LIECTOA B CBS3HM C DHIONAPA3UTU3MOM. THIIBI CTPOCHHS JTHYUHOYHBIX
dopMm (bunH) necron. OmacHOCTh TEHHMUJO03a U LUCTHUIIEPKO3a AJs yenoBeka. Mopdomorus,
JIMAarHOCTUYECKUE TPU3HAKW, WHMKJIbI pa3BuTus 1ecron: Taenia solium, Taeniarhynchus
saginatus, Dipylidium caninum, DiphyllobothriumDiphyllobothrium latum. latum. XKu3snennsrit
ik 3xuHOKOoKKa (Echinococcus granulosus). JKusHeHHBI muKI anbBeokokka (Alveococcus
multilocularis). OcoOeHHOCTH CTPOCHHUS

noJioBo3penoi ¢popmbel u GuHHEL. [laToreHHoe neiicTBue, TMarHOCTUKA U MPOQPHIAKTHKA
nectono3oB yenoBeka. Llecroasl peid. JXusnennwiid mukia Ligula intestinalis. J{marHoctuka
nectoou10308 no sinam. Tema 16. Tun Kpyriasle uepBu. OOmias XxapakTepucTHKa TUIa
Nemathelminthes. Cucremaruka Kpyrieix uepBeil — mapa3uToB uenoBeka. Kmacc Hemaronsl
(Nematoda). Mopdonorus Ascaris lumbricoides, Enterobius vermicularis; Trichocephalus
trichiurus; Toxocara canis, Toxocara mistax. ITaroreHHoe nelCTBHE MEPEUUCICHHBIX HEMATO/,
JUArHOCTHKAa M MpOQUIAKTHUKAa HEMaroa030B. AHATOMO-MOP(OJIOTrHYEecKHe OCOOEHHOCTH
HEMAaToJl B CBSA3M C MapasuTU3MOM. JKU3HEHHBIM HMKI ackapuibl 4YeraoBedeckoi (Ascaris
lumbricoides). YKusnennsiii mukn Brnacornasa (Trichocephalus trichiurus). XKu3HeHHBIH 1THKIT
Tokcakapbl (Toxacara canis). JXu3zHeHHBIM 1K aHKUIOcTOMBI (Ancylostoma duodenale).
Kuznennsrii nukn Hekatopa (Necator americanus). JKW3HEHHBI LMKJI CTPOHTWJIOWJA WU
kuieyHoit yrpunsl (Strongyloides stercoralis). XKusnennsii mmkin tpuxusewisl (Trichinella
spiralis, Trichinella pseudospiralis, Trichinella nelsoni, Trichinella nativa). Tpuxunemne3 kak
IPUPOJHO-04aroBoe 3abosneBanue. TUIbl 04aroB TpuxuHeiesa. Juarnoctuka u npouiakTuka
TpuxuHemesa. XKuznennslid nuki putsl (Dracunulus medinensis). @unspuniossl.

Tema

Tema 1717. . Tun Ckpeonu ((AcanthocephalaAcanthocephala). ).

OOmast xapakTepucThka Tuna ckpeOHu. Cucremartuka THNa CKpeOHH. AHATOMO-
Mopdostornueckas 1 OMOJOTUYECKasi XapaKTepUCTHKa CKpeOHel. AkaHToredanessl.

[TapazuTel ppIO: NMUSABKHM, JIMYMHKH MOJIIIOCKOB, pakooOpasHble. KpaTkoe copepikanue
TeMbl. CHCTEeMaTHKa, CTPOCHHE, Pa3BUTHE W JKMU3HEHHBIC IMKIIBI Tapa3uToB, BO30yAHTENEH
CIEAYIOIMX 3a00JeBaHMN: MUCIMKOJE3, KpycTaleos3bl (prasuiés, JepHUuo3, aprynés)
napasuTUpYoIIKe rioxuann. HapyxHoe cTpoeHre BecloHOroro padka Lernaea — Bo30yauTens
MHBA3MOHHOTO 3a00JIeBaHUS IPECHOBOAHBIX PBIO (JIepHeo3). HapyxkHoe cTpoeHue xabpoHOroro
pauka Argulus foliaceus BO30yauTensT WHBA3MOHHOTO 3a00JIEBaHMS TIPECHOBOJIHBIX PBIO
(apryne3). Knunuka, maTtoreHes BBI3bIBAEMBIX 3a00sieBaHUIl, Mepbl OOpHOBI M MPO(MUIAKTUKH.
Cucrematnka Tapa3WTOB pPBIO — WHSIBOK, paKOOOpa3HBIX, IBYCTBOPYATHIX MOJUTIOCKOB
(rmoxuauit).

Tema 18. MeToabl Mapa3uTOIOTHUYECKUX UCCIETOBAHMIA.



Mertoabl cOopa, IPUTOTOBICHUS MPENapaToB U aHAIM3a MOHOTEHEH. MeToabl BCKpPHITHS
pbIO, cOopa M ¢ukcanuyu MnapasuToB. MeEToA MOJHOTO M HEMOJHOTO Napa3uTOJIOrMYECKOro
aHaJIM3a.

Tema 19. Beenenue B SHTOMOJIOTHIO.

MmuorooOpa3ue HaceKoMbIX. oOmeu3BecTHo. IIpaBuna mepBuuHOM  00pabOTKU
MaTepHuaia, HaKaJblBaHUS HACEKOMBIX, ATUKETUPOBAaHMS M M3TOTOBICHHMS TEMaTHYECKUX
KOJUICKLIUH.

Tewma 20. ITonkmacc I[eppuuno6eckpruibie HacekoMblie

PaznooOpaszue  ku3HEHHBIX  ¢opM  mepBuuHOOecKpbulbIX. Cperma  oOuTaHus,
6uonornyeckas posb B skocuctemax. @ayna Culupu.

Tewma 21. IMonknacc Kpeinareie Hacekomble. DdemMeponiHbie HACEKOMBIE

buonorus u npaktuueckoe 3HadeHue mnpenctasurenei orpspa Ilogenku. Cubupckue
BUBI TOACHOK. OCOOEHHOCTH X OMpeAeIeHUs U cOopa KOJJIEKIIMOHHOTO MaTepHara.

Tema 22. buonornueckoe pazHooOpa3ue 010HATOUIHBIX.

BunoBoe pasnooOpasme otpsiga Ctpekos3wl. buomorus crpekos. Mopdoiorudeckue
0COOEHHOCTH JINYMHOK PABHOKPBUIBIX M PAa3HOKPBUIBIX CTPEKO3. 3HAUEHUE JIMYUHOK CTPEKO3 B
6uorieHo3e BogoeMoB. OCOOCHHOCTH OIPENEICHUS] PABHOKPBUIBIX M PAa3HOKPBUIBIX CHOMPCKHUX
BUJIOB.

Tewma 23. buonoruyeckoe pazHooOpa3ue OpTONTEPOUTHBIX HACEKOMBIX.

Mopdo-6uonornueckne ocoOeHHOCTH OTpsioB TapakaHoBble, boromonossie, TepMuUTHl,
Becusanku, Ilanounuku, Yxoseptku. PaznooOpasue BuioB B Poccun u conpenenbHbIX cTpaHax
UX IpakTU4eckoe 3HadeHue. buosnornyeckoe pazHooOpasue B Poccuu orpsina Ilpsmokpeuibie.
Mopdonorugeckoe cTpoeHHE TpeIcTaBuTeNel monorpsaa Jmuaaoyceie. OTIUIATEILHBIC

4yepThl CTpoeHus mnpezcraButesnedl nogorpsna Koporkoycele. BugoBoe paznooOpasue
IPSIMOKPBUIBIX UX MIPAKTUYECKOE 3HAYECHHE.

Tema 24. buonornyeckoe pasHooOpa3ue reMUNITEPOUTHBIX.

buonoruss u xusHeHHble (QopMbl oTpsna PaBHokpbuible. [IpakTuueckoe 3Ha4YeHHE.
Muoroo6pa3ue otpsna Kinonsl. BonHo-obuTaromue n cyxonyTHbIE BHJIbI, U X MPAKTUYECKOE
3HaueHue. ['emunrepouHble CBS3aHHBIE MUIIEBBIMU LEMSAMU C >KMBOTHBIMM U PAaCTEHUSIM:
otpsanbl By, [Tyxoenst, Tpuncel, CeHoensbl.

Tewma 25. buonorudeckoe pazHooOpa3ue KOJENTEPOUTHBIX.

XKuznennoie Qopmber orpsaa XKyku. OcoOeHHOCTH BOJOOOUTAIOMIMX M CYXOHMYTHBIX
*KykoB. PactutenbHosgHbIC )KYKU. [110TOSITHBIE KYKH.

Tema 26. buonornuyeckoe pazHoodpasue HeHPONTEPOUIHBIX.

Cubupckas  ¢ayna mpexacraButeneir oTpsoB: Ceruarokpeuible, BepOmroakwu,
bonbmekpeuisie. [IpakTrueckoe 3HaueHuE.

Tema 27. buonoruueckoe pazHooOpa3ue MEKONTEPOUTHBIX.

OcobenHoctu pa3Butusi pydeiHukoB. PayHa pyueitHukoB CuOupu, NpaKkTHUYECKOe
3HaueHue. Otpsa CKOpHUOHOBbIE MyXH, 0coOeHHOcTH Ouonoruu. Otpsn UYemryekpbuible.
PasHooOpaszue >ku3HEeHHBIX (GopM HX poidb B QuroneHo3ax. BumgoBoe pasHooOpasue
[lepennoHYaTOKPBIIBIX U MX 3HAYEHHE /JIs ueloBeka. buonornueckue u Mopdosoruyeckue
ocobeHHOCTH OTpsiaa [IBykpelibie. BunoBoe pazHooOpasue u MpakTHYecKoe 3HaueHHe.

b1./1B.08.04.01 MeToabI 300,10TMYECKUX HCCIeI0BAHUI

ONeKTUBHAS TUCLIHILINHA.

Cemectp 5, 3auer.

SI3BIK peanuzanuu — pyCcCKuu.

OO0mmas TpyI0eMKOCTh TUCIUTUTHHBI COCTABIISIET 2 3.€., 72 9acoB, U3 KOTOPBIX
— nexnud: 16 u.;

— CEMUHApCKUe 3aHATUs: 16 .

TemaTn4yecKHui IJIAH:

Tema 1. Beenenue. Llenu u 3amaun Kypcea.



3HaueHue Kypca B IOATOTOBKE CIIELMAIMCTOB-300J10T0B. [IoHATHE O METOIE U METOMIUKE.
Hcropuueckass crpaBka O pPa3BUTHUM METOAMK 300JOTMYECKHUX HcchaenoBaHui. OCHOBHbIE
IPUHLMIIBI  MCCIEN0BAaTENbCKOM  paboThl.  XapaKTepUCTHKAa OOBEKTOB  300JO0TMYECKHX
UCCIIEIOBAaHUM ¥ OCOOEHHOCTM MX H3y4eHHUsS. THUIBl 300JO0THYECKHX HCCIEAOBAaHUM:
AKCIEAUIMOHHBIE, CTallMOHApHble, = KOMOWHUPOBAHHBIC; OKCIIEPUMEHTAJIbHBIE, WU
nabopaTopHble; BH3yaJlbHble W HHCTPYMEHTAJbHBbIC, TEOPETUYECKUE U  MPUKIATHBIC,
JaUTepaTypHble uccienoBanus. OUKCHpoOBaHUE 300J0THUECKUX HAOIIOIEHUI: TUIIB THEBHUKOB,
MOJIEBbIE KYpHAJIbI M KapTOYKH; KapTUPOBaHUE, 3apuUCOBKa, (ororpadupoBaHue, ayauo- u
BUJICOCHEMKA.

Tewma 2. [InanupoBaHue UCCIIEI0BATEIBLCKONW PaOOTHI.

[Tpunuune! muanupoBanus. [lnaH v nporpamma McciaenoBaHUM. DTalnbl UCCIEI0BAHUS:
MOJTOTOBUTEINbHBIN, cOOp Marepuasia B Iojie WM B jJaboparopuu, KamepanbHas oOpalOoTka,
aHaM3 W 0000IeHHe COOpaHHOTO Marepuania, ONMyOJMKOBaHHME pe3yiabTaToB. (CXeMbl
CTaHJAPTHBIX MPOrPAMM H3YUEHHUS IKOJIOTUU aM(pUOUiA, pEeNTHINNA, NTUIl U MICKOMUTAIOIINX;
porpaMma OMOreoeHOJOTHYECKUX UCCIIEIOBAHUM.

Tema 3. MeTonuku HaOMIOACHUS U ONIPEAETICHUS TO3BOHOYHBIX KUBOTHBIX B IIPUPOJIE

[IpsimMble HAONIOJCHUS HAJl JKUBOTHBIMA B €CTECTBEHHOH OOCTAaHOBKE M B YCJIOBHSX
SKCIIEPUMEHTA, HAOIIOCHHS Ha SKCKYpPCUSAX U IYTEM IMOJAKapayluBaHUs. JKCKYpCHH 0030pHbBIE
(oOmme) u Temarudeckue (IeeBbie). DKCIEPUMEHTHI B IPUpPOAC U TabopaTopuu. Habmonenue
’KUBOTHBIX I10 CJI€/IaM UX KU3HEIEATEIbHOCTH.

Omnpenenenre B IpUPOJI€ 36MHOBOAHBIX M IIPECMBIKAIOLIUXCS 10 KOMILJIEKCY MPU3HAKOB:
MOBE/ICHNE KUBOTHOI'O, €r0 pa3Mephl, OKpacka, (hopMa Teja U rojoBbl, MECTO M BpeMsl BCTPEUH,
OouoTor u ap.

Omnpenenenve B MpUPOAE NTULl MO MOPGHOIOTHYECKUM NpU3HAKaM (BHEIIHUN BUI U
pa3Mepbl NTHULBI, OKpacka OIEpeHHus), OCOOCHHOCTSIMU IOBeAeHMs (IE€HHE, pPa3HOro poja
MO3bIBbI, TUI T0JIETA, XapaKTeP JIBHKEHUS IO 3€MJIE U JEPEBbSIM, MaHepa CUJETh, 3aTaAUBAThCA U
JIp.), MECTO WJIA YCIIOBUSI OOUTAHUS.

OmnpeneneHve B NPUPOAE MIEKONUTAIOMIUX IO COBOKYMHOCTH MOP(OIOrHYECKHX,
HKOJIOTMYECKUX M OTOJOTMYECKMX IPHU3HAKOB (pa3Mepbl Tella M OKpacka, XapaKTepHbIE
HPUBBIUKU U CTIOCOO MEPEBIKEHUS, OMOTOI U KOHKPETHOE MECTO BCTPEUN ).

Tewma 4. [IpaBuiia Hay9HOTO KOJIJIEKTUPOBAHUS

3HaueHue KOJJIEKUUH A 300J0THYECKUX uccienoBaHuii. Opyaus U cmocoObl OTIOBa
HA3eMHBbIX [103BOHOYHBIX (am¢pubuii, penTwiuid, nTUL, MiIekonuTaonmx). IIpemaposka
KUBOTHBIX. [IpaBuna KOHCepBHpOBaHUS, MEPEBO3KU M XPAHEHHUS. DTHUKETUPOBaHUE. 3amucCh
JAHHBIX U MepBUYHAsI 00pabOoTKa cOOpaHHOI0 MaTepuasa.

Tema 5. BunoBoii cocTaB u CTpyKTypa HaceJIeHUs] HAa3€MHBIX II03BOHOYHBIX

3HaueHue W 3a7ayd  (AyHUCTUYECKUX MCCIEAOBAHUNA. XapaKTepUCTUKAa BHUJIOB I10
MPOUCXOKICHHUIO U PAaCIPOCTPAHEHUIO (TpaHCTAICAPKThI, 3alaJHble 1 BOCTOYHBIE MaJ€apKThl U
Ip.). DKoJoruyeckas XapakTepUCTHKa BUJOB (JIECHBIE, TaeXHbIE, JYyrOBO-CTEIHbIE, CTEIHBIE;
rUrpouibHBIe, TIOTYBOJHBIC, BOJHBIC; Ha3eMHBIC, JPEBECHBIC, MOTYIAPEBECHBIC, MOJ3EMHEBIE;
BO3JyIIHbIE). Buapl aoMuHupyromue, OOBIYHBIE, pPEOKHE — Yy4YyacTHe HMX B HACEJICHUU.
KonnuecTBeHHBIE METOIBI B (DAYHUCTHUECKUX UCCIEIOBAHUSX.

Tema 6. [IpuHIMIIBI ¥ METOABI KOJIMYECTBEHHOTO YU€Ta JKUBOTHBIX

MecTo KOJIMYECTBEHHOTO Y4eTa B 300JI0TMYECKUX MCCIEAOBAHMAX. YUET Ha MapUIpyTax
U npoOHbIX mromaakax. KoandectBenHslit yuer ampuOuil, penTuinii, NTUI 1 MIEKOMU TAIOIIUX.
['ocynapcTBeHHBIN y4eT U KaaacTp KUBOTHOTO MUpA.

Tewma 7. 3yueHne KOHTaKTOB M MOJBU>KHOCTH HA3€MHBIX TTO3BOHOYHBIX

Teopernueckoe M NPAKTUYECKOE 3HAYEHHE W3YUYEHUsI KOHTAKTOB M MOABUKHOCTU
HA3eMHBIX T[IO3BOHOYHBIX. M3yueHune TMOABIKHOCTH aMuOmii, 3Meil, smepull, dYepemnax.
OcHOBHBIE TIPUEMBI IOBTOPHOTO OTJIOBA U HAOTIOJCHMS 32 MEUECHBIMU KUBOTHBIMHU.

Meroapl u3ydeHuss murpanuii ntuil. KombleBanHne — ojaHa W3 HamOoJee MIHUPOKO
pacupoCTpaHEHHBIX METONUK H3y4deHus NTull. OCHOBHBIE CEpPUHU KOJIEl, MPUMEHSEMbIE s



KOJIbLIEBAHMs NTHUIl B Hamel ctpaHe. CpencTBa MacCOoBOTO OTJIOBA NTHIL: MAyTHHHBIE CETH,
Ay4kd U JAp. BusyanbHble HaOMIOAEHHUSA, MCIOIB30BAaHME PAZapoB, PaJUONEPEAATUMKOB,
IpeciIe/IOBaHUEe MUTPUPYIOIIMX TTUI Ha camojere. MeToapl HW3y4eHUs OpHEHTAllud |
HaBUTalMK NTHUL. 3aBO3bI ITHI] HA pa3HbIe PACCTOSHUS OT «IoMa»; MeToauka Kpamepa.

Meroasl wH3ydeHUs MNPOCTPAHCTBEHHOM CTPYKTYPbI IONYJIALUN MIIEKONUTAOIIUX.
WHauBUyalbHBIA Yy4acTOK, BEJIMYMHA CYTOYHBIX M MHUIPALMOHHBIX XOJIOB, COOTHOLIEHUE
OCEJIBIX W MUTPHPYIOIIUX JKUBOTHBIX B momyisiuud. OCHOBHBIE TpUEMBl H3YyYEHUS
HNOJBM)KHOCTH MIIEKONMTAIOUIMX: TPOIUIEHWE [0 cjelaM, OTJIOB KaHaBKaMu, M 00JOB
NOCTOSIHHBIX IJIOUIAJI0K, HAOJIOJEHUS 32 MEYEHHBIMH JKUBOTHBIMU. CIOCOOBI MEYEHHS.
O6paboTka mONydeHHBIX MAaHHBIX (PopMbl 3amucedt, kapTtorpagupoBaHHE IEepeMeEIICHUs
3BEphKOB, pacyeT JMHEHHBIX I[OKa3aTejle MOABM)KHOCTH M IUIONIAAW HWHIUBUAYAIbHBIX
Y4aCTKOB).

Tema 8. CriocoObI n3ydeHUs! pa3MHOKEHHS

Teopernueckoe W MNpPaKTUUECKOE 3HAYEHUWE M3YYECHUS Pa3MHOKEHHMS Ha3eMHbBIX
MO3BOHOYHBIX. METO/IbI U3yUeHHs PAa3MHOKEHUSI aM(DUOHIA ¥ PETITUIINIA: TI0JIeBbIe HAOIIOIeHUS
IO BBISICHEHHUIO CPOKOB PAa3MHOKEHMsI, MECT CIIapUBAaHUS U OTKJIAJKH AUL; OTJIOB KMBOTHBIX C
[ENBI0 M3YYCHHUS COCTOSHHS WX TEHEPAaTHUBHBIX OPraHOB, TEMIIOB pPAa3BUTHSI H POCTa;
NOTEHIMATIbHASL U pealIbHas MJI0JI0BUTOCTb.

Metoabl U3ydeHHsI pa3MHOKEHHUS NTHI. Permcrpanus CpOKOB Hadala M OKOHYAHUS
THE3/I0CTPOEHUSI U CPOKOB OTKJIaAKM sul. HaOnromeHus 3a mepuoloM HacHKUBAHUA SUII,
BBUTYTUICHUS ITEHIIOB, UX POCTOM M pa3BUTHEM. V3ydeHUs: COCTOSHUS TeHEPATUBHBIX OPTaHOB.

VHTEeHCUBHOCTh  Pa3MHOXKEHUS  MJIEKONMTAIOUIMX: 4YacTOoTa IUKJIOB  OBYJISLIHUH,
IPOIOJDKUTEIHPHOCTh OCPEMEHHOCTH, IUIOIOBHUTOCTh, BO3PACT HACTYIUICHHS IOJOBO3PETIOCTH.
CrpoeHue MoJIOBOM CHCTEMBI caMmLOB M caMoK. OrmpeneneHue ydacTusi CaMLiOB M CaMOK B
Pa3MHOXEHHUHU Ha MIPUMEPE MEIIKUX MJICKOTHTAIOIINX.

Tema 9. CriocoObl M3yueHUs MUTaAHUS

KavecTBeHHast ¥ KOJMYECTBEHHAs XapaKTEPUCTHKA MUTAHHUS HA3EMHBIX ITO3BOHOYHBIX.
OcCHOBHBIE IPUEMBI N3YUEHUS MUTAaHUS aM(DUOH U PENTIIINI: aHATIN3 COAEP)KUMOTO JKEITyIKOB,
OKCIIEPUMEHTHl B JlabopaTopuu W B Mpupoje. BecKpoBHbIE METOIBI W3YYEHUS IHTAHUS
0ecxBOCTBIX aM(puOuUi, 3MeH, SIIepHiI.

MeToapl n3ydeHus MUTaHUS TITUI: aHAINA3 COJEPKUMOTO KEITyTKOB U 3000B, MOTAJIOK U
HKCKPEMEHTOB, M3yYEHHME OCTaTKOB IHUIIM OKOJO THe3N. [IpMKu3HEeHHBIE METOJbl M3y4eHUs
MUTAHUS TTULL.

Metoabl u3ydeHMs THUTaHHUS MJIICKONUTAIOIIMX: AaHaJIM3 COAEPKUMOTO JKENy/KOB,
HKCKPEMEHTOB, Pa300p OCTATKOB MHINM M 3allacOB B KJIAIOBBIX, y4YEeT IOTPHI30B M TOEIEH,
HEMOCPEJCTBEHHbIE HaONIOJeHUsT B TpHUpoje, B Jabopartopun. OOpaboTka coOpaHHOTrO
Marepuaa.

Tema 10. Onpenenenrie Bo3pacta Ha3eMHBIX TO3BOHOYHBIX

Teopernyueckoe 1 MpakTHYECKOE 3HAUCHUE N3YUEHUS BO3PACTHON CTPYKTYPHI TOITYISIIHIA
Ha3eMHBIX T03BOHOYHBIX. Bo3pact Xponomormueckuil (aOCONIOTHBIA) W (PHU3HOIOTUYECKHUNA
(oTHOCUTENBbHBIN). OCHOBHBIE MTPUEMBI BBIJIEJIEHUS BO3PACTHBIX Ipynn y aM(puOuil U penTuiInii:
psLIBI pacTipeiesieHus 110 JIJIMHE U Becy Tela; Mo BeCy XpycTaluKa ria3a u ap.

OmnpeneneHre OTHOCHUTEIBHOTO BO3pacTa ITHI[ MO BeCy Tella, OKpacke OINepeHwus,
MOJIOCTH pTa U padyKUHBI I71a3a, 110 pa3Mepy KiItoBa, pabpHIMeBoil cyMKe U Jp.

Mertoab! onpeienieHns Bo3pacTa y MilekonuTaronmx. OCHOBHBIE BO3PACTHBIC KPUTEPHU:
BEC, pa3Mephl Tella U ueperna, u3MeHeHHe (OpMBbI U IPONOpLUi yepena, pa3BUTHE U CHAILIMBAHUE
3yOOB, pa3BHTHE U CHAIIMBAHHUE BOJIOCSHOTO MOKPOBA M €T0 OKpacKa, CTETICHb pa3BUTHS 300HON
KeJe3bl, COCTOSIHUE TeHePAaTUBHON CUCTEMBI.

Metoanka onpeneeHusl Bo3pacTa 1Mo CIOUCTBIM CTPYKTypaM 3yOOB M MEPHOCTAIHHOMN
30HBI KOCTH KaK NMPUMEP YHUBEPCATHLHONW METOIMKU OMpPEICNCHHsI XPOHOJIOTHYECKOTO BO3pacTa
Ha3€MHbIX I03BOHOYHBIX.



Tema 11. Mopdonornueckue u MopPopU3NOIOTHIECKUE HCCIEIOBAHUS HA3EMHBIX
MO3BOHOYHBIX

Poie MOpdoaornueckux uccae10BaHui B 300JI0TUH HA3eMHBIX TT03BOHOYHBIX. OCHOBHBIE
napaMmeTpbl, UCIOJIb3yeMble AJ11 MOP(OIOruuecKoi XxapakTepucTUuku aMpuOuii, penTuiuii, NTuIl
u wiekonuratoumx. llomoBas, Bo3pacTHas Ce30HHas W Treorpauueckas H3MEHUYUBOCTh
MOp(}OIOrHUecKUX IMoKa3zaTenei. 3HaueHHe OKpacKu Juisi MOP(OJIIOTHMYECKUX HCCIEAOBAHUM.
Metox Mop}odU3NOTOTHUECKUX HHIUKATOPOB B OKOJOTHMM HA3€MHBIX IO3BOHOYHBIX.
XapakTepucTuKa BaXHEUIINX HMHTEPhEPHBIX IMOKa3aTesel: MHAEKCHI MOYKH, Cepila, IMeueHH,
CeNIe3eHKH, HAJNOYEYHHKOB, 300HOW IKene3bl; JIMHA KUIIEYHHKA W €ro  OTJIEJNOB;
reMaToJIOrMuyeckKue TOKa3aTeNd: KOJWYECTBO JPUTPOLUTOB U TIeMOMVIOOMHA, KOJIUYECTBO
JCUKOILUTOB, JIEHKOIMTapHas (opMysa; coAep)KaHWE BHUTaMHHA A B IEYEHHU; KOJIUYECTBO
JKUPOBBIX PE3E€PBOB U HOJHOE YUCIIO HAPYKHOTO U BHYTpEHHeEro kupa. CTaTUCTUYECKHUM aHaTu3
coOpaHHOrO Marepuaa.

Tema 12. @enernueckre UCCIEIOBAHUS B SKOJIOTHH Ha3eMHbBIX TO3BOHOYHBIX

Poms  (enernuecknx wuccnenoBaHWi B HM3YYCHWW BHYTPHBHIOBOW HW3MEHYHMBOCTH.
Omnpenenenue noHsatus «pen» u «penodonn». McrnonpzoBanue B kauecTBe GpeHOB y aMpuOuit
HEMETPUYECKUX IPU3HAKOB: OKpAacKa, PUCYHOK M CTPYKTypa KOXKHOro IokpoBa. [IpuHumIbI
BbIIeTIeHHs (DEHOB 10 MIUTKOBaHMIO ((onnao3y) HOT y ntull. KaTtamor ¢peHOB MIIEeKONUTAOIIUX.
Crioco6s1 onmcanus pernoponaa. bykBeHHOE U 4MCI0BOE KOAMpoBaHue GeHO(POHIOB.

Temal3. COop u nepBuuHas 00pabOTKa Mapa3UTOIOIHUECKOT0 MaTepuana

[laToreHHoe M SNUAEMHOJIOTMYECKOE 3HAYEHHE 3KTO- U AHAomnapasuToB. [lapa3uTsl
MOCTOSIHHBIE U BpeMeHHble. Crenuduka MapazuTOIOTHYECKOr0 OOCIEIOBAHUS KOXU U ee
MPOU3BOHBIX (COOP AKTOMAPA3UTOB) y MPEIACTABUTEIICH PA3HBIX KIACCOB: aM(PUOUi, pEeNTHIINH,
nTHIl, MiIekonuTaronux. [lapasutonornyeckoe ucciaen0BaHUE BHYTPEHHUX OPTaHOB U MOJIOCTEMN
tena (cOop osHaomapa3uToB). OOpabOTKa TMOJYYEHHBIX JAHHBIX: HMHACKCH OOWIHMS U
BCTPEYaEMOCTH, ITOKA3aTeNU MPOKOPMIICHHS.

Tema 14. M3ydyeHune )XKMBOTHBIX C MCIIOJIb30BAaHUEM I'€HETUYECKUX MeTo/10B. HekoTopbie
METOABl  MOJIEKYJIIPHO-TEHETUYECKOTO aHanu3a. ITLIP, aHaIn3 HYKJICOTUAHBIX
nocienoBareabHocTeil. dunoreorpadus. ['eneTnueckoe paznoodpasue.

b1./1B.08.04.02 I'epnierostorus

DneKTUBHas AUCLHUILINHA.

CemecTtp 5, sK3aMeH.

S3BIK peanu3anuy — pyCCKUi.

OO0m1ast TpPyA0EMKOCTh IUCIUILIUHBI COCTaBIsAeT 3 3.€., 108 yacos, U3 KOTOpPBIX

— mexnmd: 16 u.;

— ceMUHapcKue 3aHATus: 26 4.

TemaTnueckuii niax:

Tema 1. Beenenue B kypce «I'epnieronorus». IlpakTuueckoe 3HaueHHE 3€MHOBOJHBIX U
MIPECMBIKAIOIIUXCSI.

I'epneronorus, ee 3agauu, NPUHLIMIIBI, METO/IbI M HAIIPABJICHUs UcciaeaoBaHui. [lenenne
Ha COOCTBEHHO TEpHETOJOrHI0 U OaTpaxosjoruio. B3aumocBsi3p ¢ JIpyruMu  y4eOHBIMHU
JUCLHMIUIMHAMH:  300JI0THEH TO3BOHOYHBIX, CPaBHHUTEIbHON aHaTOMHEW, 3MOpUONIOTHEN,
HKOJIOTHEN, OOJIBIINM 300JI0THYECKUM MPAKTUKYMOM U 300TOKCHHOJIOTHEN. 3HaueHne aMmpuouit

U PENTIINHN B XKHU3HM JIIOAeH. 3eMHOBOIHBIE M MPECMBIKAIOIINECS KaK 00bEKThl HAyUYHBIX
UCCIIeIOBaHUM. DKOHOMHYECKOe 3HaueHHe aM(puOuil 1 penTHIINH.

Tema 2. Kpatkuii ouepk HCTOPUH T€PIETOIOTHH.

WuTepec k aMmpuOUaIM U penTUIIUAM Y IO B TOMCTOPUUECKUN TeprUo1 U HAaKOIUIEHHE
CBEIEHUII O HHUX Ha MPOTSHKEHUH HMCTOPUYECKOro pa3BUTHS obmiectBa. IlepBeie Hay4yHbIE
CBEJICHUS O 3€MHOBOJHBIX U MPECMBIKAIOIUXCA B pabOTaX aHTUYHOIO BpeMEHU (ApUCTOTEINb,
[Tnunuit Crapmuit u np.). JaneHeimee pazsutue nzydenus ampuouit u pentwmii: K. I'ecHep
(XVIB.), Y. Anpnosanu (XII B.), JIx. Peit (XVI B.), K. JIuaneit (XVIII B.).



CraHOBIIEHHE TEPIIETOJIOTUN KaK CaMOCTOSITENIBHOrO paszzeina 3oosoruu B XVII — nepsoit
nosioBuHe XX BekoB. MccnenoBanus U. Jlaypentu, M. Mromnepa, T. I'ekciu, [x. Bynenmkepa,
K. 'opmana, b. ropurena, O. peiibepa, A. bpema, K. [lImuara, A. Ceba.

3HaueHUE PYCCKUX M COBETCKUX YYEHBIX B pa3BUTHM reprerosiorud. I[lepsbie
akagemuyeckne okcrneaumuu (I1.C.Ilammac, WM.M. Jlemexun u 1p.) ¢dayHUCTHUECKHE U
9KOJIOTUYECKHE HUcceoBaHus B o0acTu repnetosioru B XIX — Hadane XX BB.: paboTsl D.A.
Opepcmana, W.A. Kpunuukoro, A.A. Ilrtpayxa, A.M. Hukonsckoro, f.B. bepmsru, JLA.
Jlentua, A.A.bpaynepa.

Pazputue repmeromorum B CCCP u Poccum B XX-XXI| BB.: mnpeoOnaganue
(bayHUCTHYECKUX M SKOJIOTMYECKUX paboT Ha HavaiabHOM dTame. OCHOBHBIE HaIlpaBJICHUS
TepIeTOIOTUYSCKUX HccaenoBanuii: cuctemaruka, (aynuctuka (C.A.Uepnos, I'.®. Cyxos,
I1.B.Tepentren, U.C.[lapesckuii, H.H. [llep6ax), sxonorus (b.A. Kpacasues, 11.C. EmenbsHOB,
A.I'. bannuxoB, A.K. Pycramos, C.C. IllBapu), maneonromorus (JI.M. Xazauxuii, JI.U.
Tarapunos, JI.A. Hecos, B.M. Uxukpanze).

Tema 3 .CoBpeMeHHBbIE TPOOIIEMBI U HAIIPaBJICHUS B Pa3BUTUU I'€pPIETOJIOTHH.

OcHoBHbIE HaIpaBlICHUS COBpPEMEHHOM TepIeTOIOTUH. [lepcriekTuBBI
repreTooTHYecKuX ucciaeaoBaHnuil. HoBble HampaBiaeHHsT B H3YYEHHM 3E€MHOBOJHBIX U
MPECMBIKAIOIUXCS: aMPUOMKM U PENTHIMKM KaK OOBEKTHl HM3YyYEHHUS MHUKPOIBOIIOIMOHHOTO
nporiecca, Mopho-(hru3noNornIecKkre UCCIeT0OBaHMsI OPraHOB YyBCTB KaK OCHOBA JJISl CO3IaHUs
anmnaparoB ¥ MPUOOPOB B TEXHUKE; H3yuyeHUE aM(PUOUNHBIX U 3MEUHBIX S/I0B.

Tema 4. [IpoucxoxieHNe 36MHOBOJHBIX U (DHIIOTEHHSI OTICIBHBIX TPYIII

Mopdobuonoruueckas XxapakTepUCTHKa KJlacca, KaK TPYIIbI, OOUTAIOIIEH «Ha TPaHULIC
BoAbl M cymn». COOTHOLIEHHWE 3E€MHOBOJHBIX C pa3jiMYHbIMM TpyIIamMud pblO, HX
MIPOUCXOXKACHUE U HBONOLMS. MIXTHOCTETH U TepreporepneToH Kak MpOMEXKYTOUYHBIE TPYIIIbI
MEXy PbIOaMU M 36MHOBOTHBIMH.

Creronedansl. [lenenue Ha mnoakiaccel JIyromno3BOHKOBBIX M TOHKOIO3BOHKOBBIX.
Opomtonust B psaay JlabupuHonoHTOB. Bompoc o0 MpouCXOXAEHUHM XBOCTaThIX M OECXBOCTBIX
3eMHOBOJHBIX. KpuTnueckas ouenka teopun Jluccamduouii.

CoBpeMeHHbIE TpEACTaBlIEHUsT O TMpoOJeMe BbIXOJAa IMO3BOHOYHBIX Ha CYyIILy
(uccnenmoBanusi A.H. Cesepuena, II.M. IImanbraysena, A. Pomepa, . VYorcona, JLII.
TarapuHoBa).

@unoreHeTUYECKUE CBSI3U M TPOUCXOXKJEHHE OTPSIOB XBOCTATBHIX, OECXBOCTBIX U
6e3Horux amQpuouni.

Tema 5. CucremaTrka 1 reorpadguueckoe pacpoCcTpaHEeHHEe 3 MHOBOIHBIX

Cucrematnka ampuOMii, AeNeHHE Ha MOJKIJIACCHl. XapaKTEpUCTHKA COBPEMEHHBIX
OTPSAIOB.

Otpsan XBocratele. OOmias xXapakTepUCTHKA, JI€JIEHHE Ha IMOAOTPSJbI U CEMENCTBa.
buonoruyeckast xapakTepuCcTHKa IPEICTaBUTENIEN OTAENBHBIX OTPSAJ0B U CEMEICTB.

Otpsa besnorue. UepTsl CTpOEHUS, OTPAKAIOIINE NPUMUTHBHOCTh U CIELUAIH3ALUIO
rpynmsl. Pacnpoctpanenue 6e3HOTMX M KpPAaTKUI 04epK UX OMOJIOTHH.

Otpsg becxBocteie, wnu Ilpeiraromme. BumoBoe pa3HooOpa3sue U COBPEMEHHOE
pacripocTpaHeHue Ha 3emie. JleneHue Ha MOJOTPsAbl U ceMmeiicTBa. OOmas XapaKTepHCTUKa
MOJIOTPSAIOB U CEMENCTB, OMOJIOTHSI OTAETbHBIX MPEACTaBUTENEH.

barpaxoreorpaguueckas xapakTepucTuka uacteid cBeta. barpaxodayna Poccum, ee
COCTaB U pa3MellleHre 1o JaHaAmapTHeIM 30HaM. Penkue u ucuesaromme BUIbl.

Tema 6. Mopdoduznonornueckne OcCoOEHHOCTH 3€MHOBOJHBIX KaK TNPUMHTHUBHBIX
HA3€MHBIX TO3BOHOYHBIX.

VYcioBus CymecTBOBaHUS U OMOTONHMYECKHE TPEeOOBAaHUS 3€MHOBOJHBIX KakK TPYIIIH,
obuTaromieit «Ha rpaHuIle IByX cpen». MophoOnomornueckie afanTaiiy K )KU3HUA B Pa3IAYHBIX
YCIIOBUSIX CYIIECTBOBAHUS.

Tema 7. CyTOUYHBIN U CE30HHBIN IIUKJI 3€MHOBO/IHBIX.



Ce30HHass M CyTOuHas UUKIMYHOCTb. Murpanuu. TeppuropuanbHoe NOBENEHUE U
4YyBCTBO JoMa (XxoMuHTr). ['00BOM IIMKI 3€MHOBOAHBIX. Ponb abuoruyeckux (HakTopoB
(TeMmieparypa, BIaXKHOCTb, CBET U Jp.) B )KU3HU 36MHOBO/IHBIX.

Tewma 8. [lutanue. Bparu u napa3utbl. YpojacTa u 00JI€3HHU.

[TumeBbie OOBEKTHI M TPUCHOCOOJTCHUS K TOENAHUIO PA3IMYHBIX THUIOB JOOBIYM.
Bospacthnass ~ u3menuuBoctb B nuTaHud.  KannuOanmusm.  EcrecTBeHHBlE — Bparu.
JleMOHCTpallMOHHOE ~ TIOBEACHWE. 3aIlMTHBIE NPUCHOCOOJTCHUS, TNpeAyNpexaromas u
npucnocoOuTenbHas okpacka. [lumessie 1enu. Ponp B OHOLEHO3aX Kak KOHCYMEHTOB U
IPOAYLEHTOB. 3HAYCHHE U3ydeHHs mnurtaHus am¢puoOmii. Porms amdubuii B moanep:kaHuM
MPUPOIHOOYATOBBIX 3a00JICBaHUM.

Tema 9. PazmHoxeHNE 36MHOBOIHBIX.

PasmuoxkeHne u cmeHa cpeabl mpH pa3BuTHH. [lonoBoit auMopdu3M U ero HazHAUYEHUE
IpU criapuBaHUM. ['0J0COBBIE peaKlMU 3eMHOBOAHBIX. bpauHble CUTHANBI Kak OMOIOTHYECKUI
M30JMPOBaHHBIM MeXaHu3M. BHyTpeHHee n HapyKHOE OIIoA0TBOpeHue. Bo3pacT HacTymieHus
IOJIOBOM 3petocTu. fiina u nuuuHky. [LiogoButocts 3eMHOBOAHBIX. DOpMa, pasMepsl, OKpacKa
KJIQJIOK.

Tema 10. Pa3BuTne 3eMHOBOIHBIX.

Pa3ButHe M pocT XBOCTaThIX, OECXBOCTHIX M Oe3Horux amduobuii. BHemHue (axTopsl,
BJIMSIOIIME HAa SMOPUOHAIBHOE W JIMYMHOYHOE pazBuTue. Meramopo3 U ero OHOIOrnyeckoe
3HaueHue. HazemHoe pasBuTHe, silllexxuBopoxaeHue. 3abota o moTtoMmMcTBe. ['MHOTEHE3 U
HOJIMIUIOUUS Y 36MHOBO/IHBIX.

Tema 11. CtpykTypa nonyasuuu 36MHOBOJHBIX, YACIEHHOCTh U €€ IMHAMUKA.

[IpenenbHblil CpeaHUIA BO3PACT Pa3HBIX BUJIOB U. MOMYJISALUNN 36MHOBOJHBIX. I3MEeHEHUs
BO3PACTHOTO COCTaBa B MpeJeNax OJHOM MOMyIALUU. XapaKTep MPUCIIOCOOUTENBHOTO 3HAYCHUS
BO3pPAcTHOM CTPYKTYpbl nomyisiiuu. COOTHOIIEHUE I0JIOB B NOMYJSIIMU. Pa3zMepHo-1iosioBas
CTPYKTypa MONYJIALHUU. MI3MEHEHHE COOTHOIIEHUS MOJIOB BO BpeMs pa3MHOXeHHS. OCHOBHBIE
3aKOHOMEPHOCTH JUHAMHUKU YMCIEHHOCTH U OMoMacchl MOMYJSIUN 3€eMHOBOJIHBIX. OCHOBHBIE
MPUYMHBI KOJIeOaHUs YHUCIEHHOCTH.

Tewma 12. DBomonMOHHO-MOP(]OTOTHYECKHE 0COOCHHOCTH MPECMBIKAIOIIUXCSI.

VYcnoBus cylecTBOBaHUS, JaHAIIAPTHOE U OMOTONUYECKOE pacpeieeHue Pa3IndHbIX
rpynn npecMblkatromuxcs. MoppoOuosornyeckue ajanTaliy K )KU3HU B PA3IMUHBIX YCIOBHSIX
CYIIECTBOBaHMS (JpeBeCHbIE, BOJHBIC, OOJIOTHBIE, MYCThIHHBIE, TOPHBIE, POIOLIME M JIpyTrue
JKU3HEHHBIE (DOPMBI).

Tema 13. IIpoucxoxaeHne NPECMBIKAIOIUXCS U UX IBOTOLUS.

VYcnoBusa *u3HM Ha 3eMi€ B KOHIIE Iajneo0308 U MOp(O-3KOJOTUYECKHE MPEANOCHUTKH
OCBOEHMSI TeTpanmojamu cymud. KoTwiozaBpel W HMX  pOJACTBEHHBIE OTHOUIEHUS C
penTwioMopdHbIMH  cTerornedanaMu. AMQUOUNHbIE W PENTWIMHHBIE YEepThl B CTPOEHHUU
celiMypun Kak (GOpMbl, 3aHMMAIONIEH MPOMEKYTOUHOE IOJIOKEHHE MEXIy 3€MHOBOJIHBIMU U
MIPECMBIKAIOIIUMHUCS.

DBOJIIOLIMS  Yepena JAPEBHUX MPECMBIKAIOUIUXCS W JIEJIEHUE Ha TpYyNIbl aHarcum,
CHUHAINCHUJ, TUANCHU: APEBHEUINHNE MPEACTABUTEIN KaXIOW W3 ATUX TPYII. 3aBPONCUIHBIA U
TEparCUIHBIA TyTH pa3BUTUS. Teopuu, OOBICHSIONINE BEIMHUPAHUE TPEBHUX MPECMBIKAOIINXCS
B KOHIIE M€30304l.

IIpenxoBble GOpMBI M MyTH MPOUCXOKIeHUs yepenax. [IpenkoBeie (opMbl U TEOpHUH,
TPAKTYIOIIUE IPOUCXO0XKICHHUE 3MEN.

Tema 14. Cucremaruka u reorpapuaeckoe pacrpocTpaHeHHEe MTPECMBIKAIOIUXCS.

CucreMaTH4eCcKUil OYE€pPK COBPEMEHHBIX MpPEeCMbIKAaromuxcs. [leneHrne Ha MmoJaKiaccel U
OTpSABL.

Otpsan Yepenaxu. CpoeoOpa3zue HX OpraHM3alllM, COBPEMEHHOE paclpOCTpaHEHUE.
Jlenenue Ha cemeiicTBa, KpaTKasi UX XapaKTEPUCTHKA U OWOJIOTHS OTIENbHBIX MPEICTaBUTEICH.
XO035IICTBEHHOE 3HAYEHNE HEKOTOPBIX BUJIOB.



Otpsan KiroBorosoBele. Bpemsi BO3HMKHOBEHMsI OTpsila M PACIPOCTPAHEHHE €ro B
npoiioM. CoBpeMEHHBIN apeall KJIF0BOrojoBbIX. Ouepk OMOJIO0rUU IraTTepuH.

Otpsig Yemryituarteie. JleneHne ero Ha moJOTPSAbL: XaMeJICOHbI, AIIepUIlbl, aM(pHUCcOeHbI 1
3Men. OOmas XapakTepucTUKa MOAOTPANOB, JAeleHHe HuX Ha cemeilictBa. CoBpeMeHHOE
pacnpoCcTpaHEHUE OTIENIbHBIX TPYNI Ha 3emile M OMOJOrMs HEKOTOPBIX IPEICTaBUTEINIEH.
@uioreHeTHYECKUe CBI3U B oTpsiae UenryiyaTsix.

Otpsinm  Kpokommnbl. OcoOEHHOCTHM HMX OpraHM3allUH, 3BOJIOLHUS TPYIIBL, apea.
CoBpeMeHHbIE CEMENCTBA U 3HAYCHUE UX NI YEJIOBEKa.

I'epneromoruueckass xapakTepucTuka uacteid cBera. [epmerodayna Poccum wu
COIIPENENIbHBIX TEPPUTOPUI, €€ COCTaB, OTHOCUTEIbHOE OOraTCTBO U pa3MeEIlleHHE 110
nanamadTHEIM 30HaM. Penkue u ncuesaroniie BUIbL.

Tema 15. I'oq0BOM UK IPECMBIKAKOITUAXCS.

Ce30HHas ¥ CyTOYHAs! LUKIMYHOCTb. 3UMHSISL U JIETHSISI «CISTYKU», JIMHbKA, MUTPALIUU U
nepemeneHus. TeppuropuanbHOe MOBEAECHUE M YyBCTBO AoMa (XoMHUHT). HaBuramus Mopckux
yepenax M OpHUEHTAlMsl HAa3eMHbIX BUIOB. TemmepaTypHble ajanTald M HKOJIOTMYECcKas
TEPMOPETYJIALUA.

Tema 16. PazmMHOkeHME U pa3BUTHE NpecMblKatomuxcs. CTpyKTypa HOMYJISILUA.

JleMOHCTpallMOHHOEe U OpauHoe noBejeHHue. bpadnble TypHUpbl. MOHO- U mONIUramus.
CrpoeHue, KONMYECTBO W THUIBI SAUL. SNHIEKUBOPOXKICHHE U KUBOpOXKJIeHUE. I[IpuunHb
nepexoAa K >KMBOpOXkAeHUIo. [lapTeHoreHes M MONUIUIONAMS y HpecMbIKaromuxcsa. 3abora o
noromcTBe. [locTamMOproHaNIbHBIN POCT U MPOJOKUTEIBHOCTD KU3HU. Paccenenrne MonoaHsKa.
ITosoBo3pacTHass M MHPOCTPAHCTBEHHAs CTPyKTypa mnomyiasuui pentwindid. OmnpezneneHue
Bo3pacTa. YUCIEeHHOCTh U €€ KoeOaHusl.

Tema 17. Ilutanue. Bparu. Posib npecMbIKarommxcs B OMOIEHO3aX.

[TumeBbie OOBEKTHI W MNPUCHOCOOJCHUS K TOCNAHUIO PA3IUYHBIX THIIOB JOOBIYM
(amanTanuy K MOEJaHMIO MTUYBMX SUIl M 3arjaThbIBaHUIO KPYMHOH 100b1un). CrocoObl 0XOTHI.
Ce3oHHOCTh mUTaHUA. OTIOXKEHHE PE3EpPBHBIX MUTATENIbHBIX BELIECTB. POJb KUPOBBIX TEN B
OpraHM3Me penTWIni. AKTHBHAs U MACCUBHAs 3alIUTa. JNUJEMHOJIOTUS 3MEMHBIX YKYCOB U UX
npodminaktuka. Ilpenynpexnaatonas W 3amuTHas okpacka. Mwumukpus. CHocoOHOCTh K
U3MEHEeHMI0 OKpacku. EcTecTBeHHBIE Bparu mpecMmbikaroumxcs. Ponbp B OuoleHo3ax Kak
IPOJYLEHTOB U KOHCYMEHTOB.

Tema 18. Bompocbl OXpaHbl M PALMOHAIBHOTO HCIIOJIB30BAHMS 3EMHOBOJHBIX U
MPECMBIKAIOLIUXCSL.

ITpobnema oxpanbl am¢pubuil 1 pentunuil. M3MeHeHne ycIoBHH MX CYIIECTBOBAHUS B
pe3ynbTare X03sIMCTBEHHOM J1eATeNnbHOCTH YenoBeka. [IpsMoe nerpediaeHre KUBOTHBIX JIFObMU.

Bonpocel panMoHaNbHOM OpraHu3alMy IPOMBICIA OTACIBHBIX BHUIOB, Ppa3BElICHUE
JKUBOTHBIX B YCJIIOBUSAX MUTOMHUKOB U crieluaybHbIX hepMm. Co3gaHue 300KyIbTypbl aMPuoOuii u
pentuiauii. OXpaHa peIKMX M MCUYE3AIUX BUAOB. MexayHapoaHas AESITEIbHOCTb B JEIIE
oxpaHbl aM(pUOU U PETITUITHH.

b1./1B.08.04.03 Dxo/i0rust ’KUBOTHBIX

DJIeKTUBHAS TUCIUILINHA.

Cemectp 6, 5K3aMEH.

S3BIK peanu3anum — pyCCKUi.

OO61mas Tpy10€MKOCTh TUCHHUIUIHHBI cocTaBiseT 3 3.€., 108 uacoB, U3 KOTOPBIX

— exnmu: 18 u.;

— cemuHapckue 3ansatus: 20 u.

TeMaTHYeCKHH NJIaH:

Pasnen 1. BBEJJEHUE

Tema 1. BBenenue: skonorust kak Hayka. KpaTkuii odepk UCTOpuH 3KOJOTHH. (2 daca,
JICKIIMS)



DKoJoTusl KaK HayKa, W3ydalollas: a) B3aUMOJICHCTBHE OpraHu3Ma co cCpemoi, 0)
3aKOHOMEPHOCTH (POPMHUPOBAHUS U B3aUMOJCHCTBHS CO CpeAod MOMYJNALMA OTIEIbHBIX BHJIOB,
B) 3aKOHOMEPHOCTH (POPMUPOBAHUS U PA3BUTHUS COOOIIECTB KUBBIX OPTaHU3MOB (OMOIICHO30B).

OcHoBHble 3amaun 3kojoruu. Kpatkuit ouepk wucropum skojoruu. Ilytu pasButus
pycckoii skomorun (K.®@. Pynwse, H.A.CesepuoB, A.®. Munmnenmopd, A.H. Kamxapos,
C.C.lIBapu u ap.). OCHOBHBIC HANPABICHUS COBPEMEHHOMN YKOJIOTHH.

Paznen 2. OKOJIOI'MA OCOBU

Tema 2. OOmme 3aKOHOMEPHOCTH B3aMMOJICUCTBHS OPraHM3MOB M cpefbl. (2 daca,
JEKLUs)

Abuotnyeckue u Ouornueckue Qaxtopsl cpensl. IlyTu u cnocoObl WX BO3AEHCTBUS Ha
OpraHM3M; MPsIMOE U KOCBEHHOE BJIMSIHHUE, CHTHAJIIbHOE 3HaueHue. Tumbl aganranuil. Ananranus
[0 IPUHLHUITY TOJEPAHTHOCTU (YCTOWYMBOCTH); aJalTallMK MO TUIy roMeocta3a. CtaOuibHbIE
NpUCHOCOOICHUS K YCIOBUSAM Cpebl M JaOMIbHbBIE PETYISATOPHBIE PEAKIUU; B3aUMOCBS3b ITHX
aJIaNTUBHBIX MEXaHM3MOB W HMX oOIIee IKoyJornyeckoe 3HaueHue. KommdecTBeHHass CTOpOHA
BO3ACUCTBUS (DaKTOPOB CpeAbl; MPAaBHIO ONTHMyMa. DKOJIOTHYECKAash BAJCHTHOCTH, CTEHO- H
3BpuOHOHTHBIE (opMbl. B3ammoneiicTBue (GakTopoB cpeibl, MX KOMIUIEKCHOE BJIHMSHHE Ha
OpraHu3M, MPaBWIO MHHUMYMa. Jlumurupyromme (akTopbl, UX HKOJOTHYECKOE 3HAYCHHE B
npupoaHbIX Komruekcax. CyOcTpaT, ponb ero kak (oHa, 3HAYCHHE NSl TEPEABHKEHUA.
[TpucnocoOneHne >KUBOTHBIX K OOMTAHHIO B YCJIOBMSIX CHEXHOIO M JIEOBOTO IOKPOBOB.
JIBukeHue cpeibl (BeTep, TEUSHHUsI, BOJIHBI), TPUCIIOCOOICHUSI K BO3IEUCTBUIO STUX (DaKTOPOB.

Tema 3. TennooOMeH KUBOTHBIX U TEMIIEpATypa Cpebl. (4 daca, JIEKIIH)

BozneiicTBue Temmnepatypbl Ha OpraHU3M; BEpXHHUM U HIDKHUN TeMIlepaTypHbIE Mpeeibl
KU3HU U OTAEJBHBIX OMOJIOTMYECKUX IPOLIECCOB; BIMSHHME TEMIEpaTypbl Ha OOMEH BEILECTB,
pocT, pa3BUTHE, pa3MHOXKeHHEe. Tumbl oOOMeHa: NOWKHJIOTEPMHUS UM TOMOHOTEpMHS.
[TpucniocoOneHus K TEMIEPATYpHOMY pPEXHUMY U €ro KojieOaHUsIM Yy TOWKHIOTEPMHBIX
KUBOTHBIX. Du3MUecKkas M XUMHYECKass TEPMOPETYIALHUs; pOJib HPUCIOCOOUTENHEHOTO
noBeneHus. Pa3BuTue TepMOpErysiluu U €€ OCOOEHHOCTH y Pa3HbIX BUJOB M AKOJIOTMUECKHUX
TpyMIl.

Tewma 4. ['a3000MeH U IbIXaHHUE KUBOTHBIX. (4 yaca, JISKITUH)

I"a3000MeH BOAHBIX KUBOTHBIX. [IpHcriocobaeHns K ra30BOMY PeKUMY BOJIOEMOB U €r0
koneOaHusM. ['a3000MeH CyXOmyTHBIX KHMBOTHbIX. [IpucrocoOnmeHuss K U3MEHEHUsIM
NapUMaJIbHOrO JABJICHUS KHUCIOpoJa € BBICOTOM. CXOACTBO NPUHUMIHAIBHBIX MEXaHU3MOB
MPUCTIOCOOIEHUS K TUITOKCUU Y BOJHBIX U HAa3eMHBIX KUBOTHBIX. HbIpsromine XKUBOTHBIE U UX
cneunduyeckre afanTanuy K GyHKINOHAIBHON TUIIOKCHH.

Tema 5. BogHo-cosieBoit 0OMeH >KMBOTHBIX. (4 yaca, JIeKINHN)

BonHo-coneBoil 0OMeH BOJHBIX KUBOTHBIX. THIIBI BOJOEMOB C Pa3HBIM XMMHM3MOM U MX
HaceleHue. Peakuuu JKMBOTHBIX Ha KOJEOaHUS COJEHOCTH; MMOMKUIOOCMOTHYECKHE U
TOMOMOCMOTHYECKHE KHUBOTHBbIE. OCMOpPEryssiiMsi, €€ THUIIBI M CBs3aHHbIE ¢ HUMU Mop(o-
¢buznonorunueckue npucrnocodnenns. CTeHo- U HSBPUTaIMHHbIE BUIbI.

BonHblil 0OMEeH U MUHEpalbHOE NMUTAaHUE CYXOIYTHBIX JKUBOTHBIX U OOMUTATENEeH MOYBHI.
3aBUCHUMOCTh 3THX MPOLECCOB OT BHEMHUX YyciaoBuil. Mopdo-dusnonoruueckue u
MIOBEJICHYECKUE TPHUCIIOCOOJIEHUSI CYXONMYTHBIX JKMBOTHBIX K KOJEOaHUSIM 00ecre4eHHOCTH
OpraHu3Ma BOJIOM U MUHEpPaJIbHBIMU BELIECTBAMH.

Tema 6. [lutanue >kUBOTHBIX. (2 Yaca, CEMUHAP)

Ouznonornyeckue ©  MOpQOJOTHYECKHE aJanTaluM, CHelUaan3anus [HTaHus.
BospactHble, ce30HHBIE 0OCOOCHHOCTH MTUTAaHUs, reorpaduieckas U3MEHYNBOCTb.

Paznen 3. TIOITYJIALMN XKUBOTHBIX

Tema 7. IIpocTpaHCTBEHHO-ITOJIOTMYECKAs! CTPYKTypa momnyasiuuu. (2 gaca, nekuuu + 4
yaca, CeMUHap)

AJnanTuBHOE 3HAUEHHE 3TOU CTPYKTYphl. OCOOCHHOCTH MPOCTPAHCTBEHHON CTPYKTYPHI Y
BUJIOB, OTJIMYAIOIIMUXCS 00pa3oM >KWM3HHU (OJUHOYHO-CEMEHHBbIE, CTalHble, KOJOHHAJIbHBIE U
Jpyrue BUIBI; OCEAJIbIe M HOMAJHbIE (DOPMBI U JIp.). aJanTanus K NOJAEePKaHUI0 ONTHMAaIbHOM



MPOCTPAHCTBEHHOW  CTPYKTYpbl  NOMYJSLUMUA. DTOJOTHYECKas  CTPyKTypa (CTpyKTypa
B3aMMOOTHOIIeHMIT).  Pa3HokauecTBeHHOCT, ocoOeit B momynauusx. Hepapxus u
JOMUHHUpOBaHKE. B3aumooTHoIIeHHe ocobell B cTanax; JHIEpbl U BOXKaKU. buojormueckoe
3HAYEHHUE YIOPSIJIOYCHHOCTH B3aMMOOTHOLICHWH ocobeil B momynsuusax. CurHanuzauus u
oOI1IeHne B MOMYNSALUAX, UX (OPMBI, MEXaHU3MBI U JKOJOrMYeckoe 3HaueHue. Ponb BhICIIEH
HEPBHOM JIEATEIBHOCTH U CIOXHBIX (JOPM MOBEACHUS B MOAIEPKAHUU LEIOCTHON MOMYISAIUN U
€€ aJIaTUBHOIO OTBETA Ha BHEILIHUE BO3JACHCTBHUSL.

Tewma 8. [ImoTHOCTD HaceNneHUs U ee perysius. (4 yaca, ceMuHap)

Ilonsatne muotHOocTH HaceneHus. PakTOpel, ONPEACIAIONINE ONTHUMAIbHBIA YPOBEHb
IUIOTHOCTU HaceNeHHs >KUBOTHBIX. [Iporieccel mHGOpMauu Kak MEXaHU3M, JIEKAIIUA B OCHOBE
peryaupoBaHusl YPOBHS IUIOTHOCTH. [loHATHE «OMOJIOTHMYECKOTO» WM «CUTHAIBHOTO MOJIS.
Curnanpl, Hecymue HHQOPMAIMIO O TIUIOTHOCTH HaceleHUs B MONYJSAIUSAX HOMaIHBIX
KUBOTHBIX. VI3MEHEHHE POXKAAEMOCTH M CMEPTHOCTM KaK MEXAaHU3M DEryJslUU IUIOTHOCTU
HaceleHus. J(MHaMKMKa MUTPAallMOHHOM AKTUBHOCTM KaK MEXaHM3M pEeryjsillud IJIOTHOCTH
HaceneHus. Jlemorpadudeckas cTpykrypa momyisimuu. CKOpPOCTh poCTa W PenpoOayKTHBHBIN
NOTEeHUMAN NOMyJsiuuu. J(MHaAMMKa YUCIEHHOCTH, KOHLIENIMS JKU3HEHHBIX CTpPAaTErui.
OCHOBHBIE THUITOTE3bI, OOBSICHSIOINE THHAMHUKY YHCICHHOCTH.

Tema 9. Dxonoruyeckue MeXaHU3Mbl MOAJEPKAHUS U MPEoOpa3OBaHUs TEHETHUYECKOM
CTPYKTYpHbI onyJsui. (2 yaca, ceMuHap)

DOBOJNIOIMOHHAA M 9KOJOTMYECKas poJib TEeHETHYECKOro pa3HooOpa3usi ocobeil B
nonymsiuuy.  [lomynsiiMOHHBIE  MEXaHW3MBbl, ONpPEAESAIOME YPOBEHb I'€HETHUYECKOIO
pa3zHooOpasus. O0mMe NPUHIMIIBI MOMYISIHOHHOTO TOMEocTas3a

Paznen 4. OKOJIOI'MA COOBILECTB

Tema 10. buonieHo3sl. (6 4acoB, ceMHUHAp)

CoobOmiectBa BUAOB (OMOICHO3BI) Kak ()OPMbI OpraHHM3aIlMKM KHBOTO HACEICHUS
O6uocdepsl, yepe3 KOTOPYK OCYLIECTBISETCS OMOTeHHBbI KpYyroBOpOT BelIecTB. MeXBHIOBbIE
OTHOIIIEHUS KaK OCHOBa coobmiectB, ux cnenudpuka. [IpocTtpancTBenHas u Tpoduueckas
CTpYKTypa 6uonieHo3a. [ToHsATHE SKOTOrMUECKON HUILIY.

Tema 11. Ponp amubwmii, penTuinid, NTHI] 1 MJICKONUTAIONINX B Ha3€MHBIX U BOJIHBIX
sKocHcTeMax. (2 yaca, ceMUHap)

b1./1B.08.04.04 Opuurosnorus

ONeKTUBHAS OUCLIUIUINHA.

Cemectp 7, 3a4eT.

SI3BIK peanuzanuu — pycCKuu.

OO01mmas TpyI0eMKOCTh TUCIUTUTHHBI COCTABIISIET 2 3.€., 72 9acoB, U3 KOTOPBIX

— aexuu: 16 u.;

— CEMHHApPCKHE 3aHATus: 18 4.

TemaTn4yecKui IJIAH:

Tewma 1. Beenenue. IIpenmer opaurtonornn. Kparkuit ucropuuecknii ouepk. OCHOBHBIE

HaIpaBJIEHUsT OPHUTOJIOTMUECKUX HCCJIEIOBAHMM Ha COBPEMEHHOM »JTame, 3aJayu
opauutoiorun  OOmias  xapakTepucthka kimacca nrtuil. OCHOBHBIE — aHATOMHUYECKHE,
Mophonoruueckue, (HU3N0JIOrHIeckre 0COOEHHOCTH MTHII, CBSI3aHHBIE C OCBOCHUEM BO3IYIIHOM
Cpenbl.

Tema 2. Cucremaruka nrunl CucreMaTudeckue mpuszHaku. Mopdonoruueckue u
MoJIeKysipHO-TeHeTHYeckne noaxonpl. [lomkmaccesl.  Otpsimpl.  CemeiictBa.  OCHOBHBIE
MIPEACTABUTEIH.

Tema 3. IlpoucxoxaeHune u 3BoJionus kiacca ntuil. Cucrema kinacca. Yucno BUIOB,
pPOZIOB, CEMEICTB, OTpsiAOoB B Kiacce. [lpoucxoxaeHue W 3BOJIOLMS Kiacca NTHUI[ B CBETE
COBPEMEHHBIX MPEJICTABICHUN.

Tema 4. AnantuBHas panuanus B kiacce nTuil. OCHOBBI SKOJIOTHYECKON KiIaccuuKaum
NTUL]. DKOJOTMYECKHUE TPYMIIBI NTHUII, KpaTKasi UX XapaKTEPUCTUKA. SBIE€HUE KOHBEPIEeIUH.



Tema 5. I'eorpaduueckoe pacrmpocTpaHeHHE M YUCIEHHOCTH NTHUIl. [ eorpaduueckoe
pacnpocTpaHeHue 0 3eMHOMY Inapy. BeprukaibHOoe pacnpocTtpaHeHue, YHCIEHHOCTh U €e
nuHaMuka. DakTophl, ONPENCNSIONMEe U3MEHEHUE YHUCICHHOCTH. Perynsauus 4YucIeHHOCTH.
AHTpoImorennsie BozaeicTBust. OOmas YuciaeHHOCTh. Pesikie u ncuesaroniye BUIbL.

Tema 6. CrnocoObl mepeaBrkeHust ntuil. J[Bmwkenue mo cyme. [InaBanme. Heipsnue.
[Tonet, pusmyeckre U KOJOTUUECKHE €ro CTOPOHBL. THIBI MojeTa: napeHue, Mallyuuil moJer.
buonorudeckas kiaccuuKkamus TUIIOB MOJIETA.

Tema 7. Ilutanue n sHepreruka, buonorus nurtanus. ®Pusnonorus nutaHuss. OCHOBBI
sHepreTuku opranm3Mma. CrocoObl noObBaHus muny. Kimaccudukamusi NTHII IO XapakTepy
MATaHUA.

Tema 8. OcoOEHHOCTH BBIACTUTEIBHON CHUCTeMBbl NTUI. OOIIKE MPUHIMIIBEI CTPOSHUS H
GbyHKIIMM ToYeK. AJanTalnuyd BOJHO-coJieBOro oOMeHa y mruil. [IpucnocoOutenbHble (HOpMBI
MOBEJICHUSI.

Tema 9. Jlpixanue u razooomen. OO1Me NPUHIMUIBI CTPOCHUS U (DYHKIIUU TBIXaTEIbHON
cuctema nTUl. OCOOCHHOCTH IbIXaTCNbHON (GyHKIHMH KpoBH. DYHKIIMOHATbHAS THUIIOKCHS:
MPUCTIOCOOJICHUE K HBIPSHUIO U OOUTAaHUIO B BEICOKOTOPhE.

Tema  10.  Tepmoperynsuus.  Xumuueckas  TepMmoperyinsauusd.  Pusndeckas
TepMoperynsauua. TepMoperynsiuss B akTUBHOM monére. HepBHbI KOHTposb. OOmue
MIPUHIIMAITEI alanTaiuy TerioooMena. Oopartumast runorepmusi. OHTOTEHE3 TEPMOPETYIISAIINH.

Tema 11. Dxonoruyeckue acrekTsl noBeneHus. OCOOEHHOCTH KOHEYHOTO MO3Ta. 3a4aTKu
paccynouHOM ACSITENLHOCTH B MoBeAcHHe. O0y4aeMOCTh B IOBEICHUU. DKOJIOTHYECKUE (HOopMBI
MOBEJCHUs. YIpaBi€HUE MOBEACHHEM NTHUL. PenemieHTHbIE CpelcTBa. 3BYKOBAas MMHUTALUS.
OTnyruBaronye mpucroco0IeHusl. XUMUYCCKHE PETe/UICHThL. D(PPEKTUBHOCTD YIIPABIISIFOIINX
CpeacTB. DKoNornueckre 000CHOBaHUS BHIOOpA CPEACTB YIPABICHUS.

Tema 12. Curnammszamus u oOmeHue. OCOOCHHOCTH CHUTHaMHM3anuu. KOMITOHEHTHI
oOmeHnss W MeToAsl UuX u3ydeHusa. llomynanuoHHoe W OMOIIEHOTHYECKOe OOIlIeHue.
MapkrpoBOYHO-0TIO3HABATEIBHBIE U IUBEPTEHTHBIE (PYHKIIUN OOIIICHHUS.

Tema 13. AHanuzatopHble CHUCTEMBI M OpPHEHTAIUsl B MPOCTPAHCTBE. J[Be KOHLEMIIMU
opueHtani. KOMITIOHEHTH W JTambl OpPUEHTAlUU. AHAIU3ATOPHI W OpHEHTaIus. MeTombl
M3y4YeHUsl OpUEeHTAMH. [ MIIOTEe3bl OPUEHTALIMK U HAaBUTALIMU NITHULL.

Tema 14. Cyrounsle 1 ce30HHbIE pUTMbI. CyTOUHBIE PUTMbI (PU3HOIOTHUECKUX (HYHKIUN
u o0mieil akTuBHOCTH. OOIIME 3aKOHOMEPHOCTH MPOTEKAHMSI CE30HHBIX IMKJIOB. Perymsius
pa3mHoxeHus. DU3UOIIOTHS U PErysns TUHBKY.

Tema 15. PasmHoxeHue u pazButue. lleprnoanyHocTh pa3sMHOKEHHUS U ONIPEACIIAIONINe €€
¢dakropbl. B3aumooTtHomenuss mosnoB. IlonoBoit  gumopdusm. TokoBble —SBIEHUS U
dbopmupoBanue map. TepputopuanbHoe noBeaeHue. ['He3noBoit koHcepBaTu3M. ['HE3HA. Siina.
Pasmepsr knaaxu. HacmxuBanue. OMOpuoHanbHOEe pa3BuTHe. Bputyruienue. [lteHusl. OTambl
oHTOoreHe3a. ['He3noBoit napasutusm. [longoBas 3penocTb U NPOAOIHKUTEIBHOCTD AKU3HHU.

Tema 16. Jluapka y ntuil. OHTOTEHE3 OmMepeHus. DMOpUOHATBHBIN Hapsd. ['He370BoM
Hapsia. [locnerneznoBoii Hapsn. Ce3onnble nuHbKU. [lonHas romoBas nuHbka. [IpenOpaunas
JTMHbKA. ['OpMOHAIBHBIN KOHTPOJIb JIMHBKH.

Tema 17. Murpauuu nrtuu. Murpauuu 0TIl Kak aJanTUBHOE sBIeHUE. MeTobl
W3ydeHUsT MUTrparuii. XapakTepucTuka W oOmas kapTthuHa murparuil ntuil. Krnaccuduxarms
OTUI] TI0 XapakTepy mnpeOwsBanus. JlanpHue murpantel. Kouyromme. 3umyromiue. Ocemible.
N3MeHYMBOCTh MUTPAIIMOHHOTO CTaTycCA.

Tema 18. Ilpaktuyeckoe 3HaueHue nTull. OO0IIas XapaKTepUCTUKA 3HAYEHUS TMTHUIL TS
yejoseka. IItunel u apuanmd. IItunel 1 Mequimba. IITHIBI U ceNbCKOE XO03AMCTBO. IITHIBI U
OXOTHUYBE X035UCTBO. JlesTenbHOCTh YenoBeKka U oxpaHa nruil. OXpaHa peIKuX U MCYE3aI0IINX
BUJ0B. OxpaHa MecTooOUTaHUN. MeXIyHapoaHOE COTPYIHUYECTBO B 00IaCTH OXPaHbl NTHII.

b1./1B.08.04.05 Tepuoaorus

OneKTHUBHAS JUCLHUIIIINHA.



Cemectp 7, 3a4eT.

SI3BIK peanuzaiuu — pyCCKUi.

OO01mmas TpyI0eMKOCTh TUCIUTUIHHBI COCTABISIET 2 3.€., /2 9acoB, U3 KOTOPBIX

— gekuuu: 16 u.;

— ceMUHapcKue 3aHsaTus: 18 u.

TemaTnueckuii niax:

Tema 1. Benenue B kypc «Tepuonorusi». KpaTkuii UCTOpUUYECKUN OUYEPK pPa3BUTHS
TEPHUOJIOTUHI

Tepuosiorus kak Hayka, €€ ONPEIEIICHUE U IOJ0KEHHE CPEAN CMEXKHBIX JUCLUIUIMH.
TeopeTnueckoe M MNPAKTHYECKOE 3HAYCHHE MIICKOMUTAIOIIUX, UX POJIb B JKOCHCTEMAax.
Koopaunanus tepuosiornueckux uccienoBanuii B Poccun. CoBpeMeHHOE COCTOSIHME, OCHOBHBIE
HampaBlieHUsT W 3agaud Tepuojorud. OCHOBHBIE STambl B Pa3BUTUM TepHOJOrHH. PaboTsbl
Apucrotens, K. JIunnes, [1.C. ITannaca, 3.A.9BepcMaHHa KaKk OCHOBOIIOJIOKHUKOB TEPUOJIOTHH.
Bxian oredectBeHHbiX yueHbix B pasutue Tepuonoruu (C.M.Orues, b.C.Bunorpanos,
A.N.Apruponyno, U.M.I'pomos, A.H.®opmo3zos, I'.A.Hosuxos, H.Il.Haymos, B.I'.I'enthep,
b.A . Ky3nenos, W.N.bapabam-Huxkudopos, B.E.CokonoB u np.). PazButue Ttepuonoruun B
Cubupu.

Tema 2. XapakrepucTuka Kiacca MIEKOMUTAIOIIUX

OOmre 0cOOEHHOCTH OpraHM3alUU. AHATOMO-(DHU3HOIIOTUYECKOE CTPOCHHE: HAPYKHBIE
MOKPOBBI; CKEJIET; MyCKyJaTypa; HepBHAas CHUCTeMa U OpraHbl YyBCTB; OpraHbl MUIIEBapeHUS,
JbIXaHUS, BBIJCJIEHUS;, CEPAEUYHO-COCYIUCTAasi CHUCTEMA; IKeJie3bl BHYTPEHHEH CEeKpeluy;
penpoaykTuBHas cuctema. Okpacka, ee PU3n0IOrHYecKoe U OHOIOTrHYeCcKOe 3HAYCHHE.

Tema 3. AmanTUBHBIE THIIEI MIIEKOIIUTAOIIX

[IpucnocoOneHuss MJICKOMUTAIOIIUX K OOUTAHUIO B Pa3IMYHBIX >KU3HEHHBIX Cpelax.
Hazemubie (opMbl: MMPOKO pacmpocTpaHEHHBbIE BUABI W BUABI ONPEACICHHBIX JaHIIMIA()TOB
(TYHIpOBBIE, JIECHBIE, CTEINHbIe, MYCThIHHBIE, FOpHbIe). [Ipucnocobienus k ObicTpoMy Oery u
IOpbDKKaM. AJlanTaluy K NepeIBUKEHHUIO B TOpax U o riyookomy cHery. [loazemHsble, BOAHbIE,
JpeBECHbIE U JIeTaronne (Bo3AylHbIe) (GOPMBI.

Tema 4. Dxonornyeckne 0COOEHHOCTH MIIEKOITUTAIOIINX

CyTouyHasi aKTUBHOCTb M CE€30HHAs XU3HEACITEIBbHOCTb. BUABI THEBHBIE, HOYHBIE U
HelTpaabHble. 3UMHSS U JIETHSAS ClYKa. TUIBI 3MMHEN CIISIYKM B 3aBUCUMOCTH OT €€ INIyOUHBI.
[IpocTpaHcTBEHHAs! CTPYKTYypa U XapaKTep MCIOJb30BaHUSI TEPPUTOPUH. MUTrpalluu U KOYEBKH.
Voexuma muekonutaromux. Jluapka. [lutanue u sBieHus, CBsi3aHHbIE C HUM. Bo3pacrtHas,
Ce30HHas W reorpauueckas W3MEHUMBOCTb MHUTaHMs. 3amacaHue KopMma. Pa3mHOxeHue:
MOHOT'aMbl U TIOJIUTaMbl; CPOKH HACTYIJICHUS MOJIOBOM 3pENOCTH; JUIMTEIbHOCTh OEPEMEHHOCTH
U JIaKTalluu; IJI0JOBUTOCTh. PocT M pa3BuTHE MOJOAHsKA; 3a00Ta O moToMcTBe. JlMHaMuUKa
YHUCIIEHHOCTHU U (PaKTOPBI, €e onpeaenstonye. TUbsl TMHaMUKHA YUCIEHHOCTH.

Tewma 5. IIponcxoxaeHNE U IBOJIOLMS MIEKOIUTAIOIINX

Kpatkas xapakTepucTHKa OCHOBHBIX HANpaBiICHHH, MO0 KOTOPHIM IIJIO MPOTPECCHUBHOE
pasBuTHEe MIieKonuTaommx. OTKpeITHE 3BEpONOA0OHbIX penTuiauil (moakia. Theromorpha) —
HAYaJIo MaJeOHTOJIOTUYECKON 3pbl B M3YUYEHUU MPOUCXOXKACHUA Miekonutaomux. Cnenuduxa
npolecca «MaMMalIM3aluuy 3Bepo3yObIX penTuiuil - TepuogoHToB (monotp. Theriodontia).
Cxema ¢usoreHe3a MIEKOMUTAIOMIUX B CBETE COBPEMEHHBIX JaHHBIX. [[pUYMHBI JeNpecCuBHOTO
COCTOSIHUSI MJIEKONHUTAIONIMX Ha OoJibIIeld YacTH CcBOed reosoruueckoil ucropuu. Hauano
HKOJIOTMYECKON 3KCHAaHCHM MIIEKONMUTAloMMX B KaifHo3oe. KpaTkuii 0630p TepuodayHbl 1o
T€0JIOTUYECKUM JITOXAM.

Tema 6. Dxonoro-cucreMaTudeckuii 0030p OCHOBHBIX OTPSOB

[Monknaccer: sitnexknaaymme (Prototheria) u sxuBoponsmme (Theria) (unppakmaccs
cyMuaThle U IUIalleHTapHble). XapaKTepUCTHKa COBPEMEHHBIX OTPSIOB MIIEKONMUTAIOIIUX I10
€IMHOMY IUIaHy: oOIlas XapakTepUCTHKAa, 00pa3 >XU3HHU, PACIPOCTPAaHEHHE, CHCTEMAaTHKa
BHYTpH OTpsija.

Tema 7. CaHUTapHO-3IIUAEMHOIOTMYECKOE 3HAUEHUE MIIEKOITUTAIOIINX



MuiekonuTaone Kak TEepeHOCUYMKH HMH(EKIMOHHBIX 3a00JeBaHUIl dYeloBeKa U
KUBOTHBIX. YueHue akagemuka E.H.IlaBmoBckoro o mnpUpOJHO-0YAroBbIX HH(PEKIUAX.
BuonenoTnueckas xapakTepUCTHKA 30HAIBHBIX JIAHAIA(TOB M UX OIIEHKA KaK CPeIIbl

(GbyHKIMOHMpOBaHUS BO30yauTEned 300HO30B. Kiaccudukanus HTpUpOAHOOUYAroBbIX
3a0o0JeBaHNi U X JaHImadTHas TPUYPOYCHHOCTh. BUpyCHBIE 300HO3BI: KIICIIEBOW YHIIE(ATHT,
oMckasg remopparuueckas juxopaiaka (OI'JI), GemeHcTtBo. bakrepuanbHble 300HO3BL: 4yMma,
TylnspeMus, Opyienne3, cuOupckas s3Ba, IceBIOTyOepkyne3. [IpoTo3oiiHbie HWHQEKIUU:
JeUIIMAaHNO03bl, TOKCOIJIa3MO3.

Tema 8. UenoBek U MIIEKOIIUTAIOLINE

3HayeHHe MIIEKONMUTAOLIMX U1  JKM3HM 4YeJOBEKA: OXOTHUYbE-IIPOMBICIOBBIE,
CEJIbCKOXO3SMCTBEHHbIE  BUIBl  MJEKONUTaromMX.  JlOMecTHKanmuss  MIIEKOIUTAIOLIMX.
Mcnonb30BaHue MIEKONUTAIOIIUX B HAYYHBIX UCCIIEI0BaHUAX (Ja00OpaTOpHbIE BUIBI).

Tema 9. PaunonanbHOE UCTIONB30BAaHUE U OXPaHA MIIEKOMUTAIOIINX

Hctopus npoGnemsl. [IpuuuHBl COKpaIleHUs YHMCICHHOCTH M BBIMHPAHHUS BUJOB!
AHTPOIIOTEHHOE BO3JEUCTBUE, 3arpsi3HEHUE Cpebl, ypOaHU3alUsd U XO39HCTBEHHOE OCBOEHHUE
tepputopuil. KoMIuleKCHOCTP  MOAXOJAa K  PEIIEHHIO KOHKPETHBIX  3a/Jad  OXPAaHBI
miekonurTaomux. CBs3b OXpaHbl C BOINPOCAMU PALMOHAIBHOIO HCIOJIb30BAaHUS PECYPCOB.
['ocymapcTBeHHBIH y4eT M KaJacTp >KMBOTHOro Mupa. Paccenenue, peakkiaumaruzanus u
aKKJIMMaTU3alKs MIEKONUTAOMUX. Poslb 3al10BETHUKOB U 3aKa3HUKOB B UX OXPAHE.

b1./1B.08.04.06 3ooreorpadus

DneKTUBHAs AUCLUILINHA.

Cemectp 8, 5K3aMeH.

S3BIK peanu3anum — pyCCKUi.

OO61ast TpyA0€MKOCTh IUCHHUIUIHHBI cocTaBisieT 3 3.€., 108 uacoB, U3 KOTOPBIX

— exrmd: 20 u.;

— ceMUHapcKue 3aHiaTus: 14 4.

TemaTnuyeckuii niax:

Tema 1. BBEAEHUE (2 gaca, nexius)

[Ipeamer u 3amaun 30oreorpadun. OCHOBHBIE ATAMbI Pa3BUTHS 300Te0orpadu.

Tema 2. TEOOKOI'PA®US (2 gaca, nexiusi)

Okorpadust 3eMHOM MOBEPXHOCTH IO BIUSHUEM KOCMUYECKUX (DaKTOPOB (MHCOJSALUSA,
dopma NIaHeThl U IOJIOKEHHE €€ OTHOCHUTENIBHO COJIHLA, KOCMUYECKHE PUTMBI, JTyHHOE M
COJIHEYHOE MpPUTSIKEHUe). BnusiHue Ha skorpaduio HUPKyISUuu JUTochepsl, ruapochepsl u
aTMocdeps! (KIMMaTHYeCKre 00JIacTH, IUPOTHAs 30HAIBHOCTh M BHICOTHASI MTOSICHOCTB)

Tema 3. UCTOPUYECKHUE ®AKTOPbLI BUOJIOITMYECKOI'O PASHOOBPA3UA (2
qaca, JICKIIH)

DBOIONUS )KU3HHU Ha 3eMJIe B KPUIITO30€. DBOJIIOLUS KU3HU B haHEpO30€.

Tema 4. OKOJIOTUYHECKHUE OCHOBbBI 300T'EOI'PA®UNU (6 vaca, nexuun)

I'eorpadmueckue mpenensl Xu3HU Ha 3emse. Cpena W pacnpoCTpaHEHUE KMUBOTHBIX
OpPraHU3MOB. DKOJIOIMUYECKasl BAJIGHTHOCTh BU/Aa. bronornueckne TUIBI )KMBOTHBIX U CBSI3b UX C
nanamagpToMm. ONTUMYM U NECCUMYM, MPABUIO0 MUHUMYMA; YUCIEHHOCTh BUJa; IPABHIIO YHCIIa
BUZOB M uucina ocobeil. IlpaBuma reorpaguyeckoro wnzomopdusma. 3ooreorpaduueckas
XapaKTepUCTHKA DSKOJOTMYEeCKHX (opManuil TpeX OCHOBHBIX OHOIMKIOB  IUIAHETHI
Okonoruyeckre oO0JacTH MHPOBOTO OKeaHa W HMX (ayHa. OIkosormdyeckue ¢opmanuu
BHYTPUMATEPUKOBBIX  BOJAOEMOB U uX (ayHUCTHUecKHE 0COOEHHOCTH. (OCHOBHBIE
HKOJIOTHYECKUE (POpPMALIMU CYILIU U UX (ayHa.

Tema 5. PACCEJIEHUE XXUBOTHBIX (4 ugaca, nekuun)

Paccenenne XUBOTHBIX. ABTOXTOHBl W HMMHUIPAHTBL. [Ipennoceiiku W CTUMYJIBI
pacceneHusi. AKTUBHOE M TAcCUBHOE pacceneHue. [Iperpagsl M IpensTCTBUS PaCCEIICHUIO.
MeXBUIOBbIE OTHOILICHHS M BBITECHEHHE. Bukapuar m ero ¢opmbl. YenoBek M pacceneHHe
’KMBOTHBIX. I3MeHeHne nanamadToB u payHsl uenoBekoM. @ayHa KylIbTypHOTo JaHmadTa.



Tema 6. YYHEHUE Ob APEAIJIE (4 uaca, nekiun)

Apean kak OCHOBHOW (akTuueckuii matepuan 3ooreorpaduu. CTpykTypa apeana.
I'panunel apeana. J[uHamuka apeayna (yBEJIMYEHME, COKpAILEHUE, MEPEMEIIECHUE, U3MEHEHUE
dopmbl). Bennumna apeana ¥ HPHUUMHBI, ONpEAETSIONUME €€ (BarwibHOCTh, SKOJIOTHYECcKas
BaJICHTHOCTh, M3MEHYMBOCTb, BO3pAcCT BHUJA. PENUKTBI M TUIBI PEIUKTOB.). DKOJIOTUYECKUN
BO3pacT Ipymmbl U apeana (Teopusi Bwinuca). DHaemMu3M, HEO03HIIEMHU3M, MaCOIHIEMU3M.
Tunonorus apeanos (popma, pa3MEpHOCTh U LEJIOCTHOCTH apeana). PasopBaHHbIE apeayibl U UX
npoucxoxaeHue. TUmbl pa3opBaHHBIX apeasioB. KoMIuwieke «IeIHUKOBBIX Pa3pbIBOBY (TEOpHS
KOHTUHEHTAJIbHBIX COEIUHEHUH, Teopus Berenepa, Teopust orrecHenus). PazopBanHsie apeanbl
B MHpPOBOM oOKeaHe. Am@ubopeanbHble W OHONOJSPHBIE apeaiibl. AHTPONOKYJIbTYPHbIE
pasopBanHble apeanbl. OcrtpoBHas (ayHa. MaTepukoBble U OKEaHHYECKHE OCTpOBa,
0COOEHHOCTH UX (payHBHI.

Tema 7. 300'EOI'PAOUYECKOE I[NOAPA3AEJIEHUE MHUPOBOI'O OKEAHA (2
Jaca, CEMHHap)

Tema 8. 300I'EOI'PAOUYECKOE [NOAPA3AEJIEHUE CYUIN.
[TAJIEOTPOITMYECKOE LAPCTBO (4 yaca, ceMuHapsl)

Tema 9. HOTOT'EMICKOE LIAPCTBO (2 waca, cemuHap)

Tema 10. HEOT'EMCKOE ITAPCTBO (2 uaca, ceMuHap)

Tema 11. APKTOI'EMICKOE IJAPCTBO (4 uaca, ceMHHaphbI)

b1./1B.08.04.07 JTon0rus

DneKTUBHAs AUCLUILINHA.

Cewmectp 8, 3auer.

S3BIK peanu3anum — pyCCKUi.

OO61as TpyA0eMKOCTh IUCHUIUIHHBI COCTABISIET 2 3.€., /2 4acoB, U3 KOTOPBIX

— exrmd: 20 u.;

— CeMHMHAapCKue 3aHsATus: 14 4.

Temaruueckui nJian:

Tema 1. BBeaenue B Kypc «ITOJIOTHS»

OcHoBHbIE MOHATUS U TepMHUHBL. KpaTkuil UcTOpUYECKUN OYepK H3y4EHHS MOBEICHUS
*UBOTHBIX. Knmaccugukarus popm noseneHust ;uBoTHbIX 1o /1. JIprocOepu.

Tema 2. OcHOBHBIE HallpaBJIEHNs HAYKH O TIOBEIEHUHU )KMBOTHBIX

®wusuonorusa Beicuieid HepBHOU aesrenbHocTU (ML.II. IlaBnoB). 3oomncuxomnorus (K.®.
Pynse, B.A. Baruep, H.H. Jlagpiruna-Korc). CpaBHuUTEnbHass WIM SKCIIEpUMEHTAIbHAs
ncuxonorus (3. Topunaiik). buxesuopusm (k. Yorcon, b.®. Ckunnep) u HeoOuxeBuopusm (3.
Tonmen, V. Xanrep). Iemrransrncuxonorus (B. Kenep). [enernka nosenenus (A. Mepxe, MUII.
CanosaukoBa- Kombrosa, W.I1. [TaBnos, JI.B. Kpymmunckuit, K. Jluttn). Counobuonorus (3.
VYuncon). Oronorus (K. Jlopenn, O. Xeituport, Y. Kpaiir, H. Tunbepren u ap). Helipostonorus
(3. pon XombcT).

Tema 3. MeTo/ibl ¥ TOAXO/bI B U3yYEHUH MOBEJCHUS KUBOTHBIX

VYcnoBust mpoBeaeHUs HAOMIOJCHUN 3a IMOBeIEeHHUEeM >KUBOTHBIX. CrocoObl OmHMcaHus
noBeneHusa. Peructpamus storpamMm. YacTOTHBIM METOJl PETUCTPALUMU HHAMBHUIYaJIbHOTO
MOBEJICHUS M KOHTAKTOB OCOOEW B TIpymmax, METOJl KOPpENsLMOHHBIX Marpul. CpaBHEHHE
TOrpaMM, rpaduueckoe H3oOpakeHHe 53TorpamMM. THIBI KOMMYHUKAIlMM U METOJABI HX
u3yuyeHust. PU3noI0ruyeckre, OMOXUMHUIECKHE, UMMYHOJIOTHYECKHUE METO/IbI B 3TOJIOTHH.

Tema 4. Kimaccuueckas stosiorus B Tpynax K. JlopeHua v ero mkoss

Kparkass Ouorpapudeckas cnpaBka. OCHOBHBIE IOJIOKEHHUS KJIACCHUYECKOW STOJIOTHH.
CrpykTypa mnoBeneHdyeckoro akrta: I[lomckoBoe mnoBeaeHWe. 3aBeplIarOlUMi akT. 3HAYEHUE
NOHATHS O 3aBEpLIAIOIIEM aKTe I H3Y4YEHMs] DBOJIOLMU INOBeneHUsA. BpokneHHbIN
pa3pemaromuii MEXaHU3M U KJIIFOYEBBIE PA3APAKUTENN. 3alleyaTICHUE U KPUTUUECKHE NTEPUOJIbI
oHTOoreHesa. CrnoHtaHHocTh mnoBeacHMs. [unoreza K.JlopeHna o BHYTpPEHHHUX MEXaHU3Max
WHCTUHKTUBHBIX JIEHCTBUM U €€ HeHpou3noIorndeckas 0asa.



Tema 5. Knaccuueckas stonorust B pabotax H. TunGeprena u ero mKkobt

Kparkas 6uorpaduueckas cnpaBka. Mepapxuueckas Teopust HHCTUHKTA. KoH(uukTHOE
IIOBEJICHUE.

Tema 6. OO0LIECTBEHHOE [TIOBEAECHUE JKUBOTHBIX

OcHoBHBIE THIIBI coo0mmecTB. OMUHOYHBIN 00pa3 *KU3HHU. ATperanu Wik CKOIUICHUS.
AHoHuMHBIE cooOmectBa. MHnuBuayannsupoBanHsle cooOuiectBa. Ilpumepsl opraHuzanuu
COOOILIECTB y JKUBOTHBIX Pa3HbIX BUJOB (I'PbI3yHbI, XUIIHbIE MIIEKOIIUTAIOLINE, IPUMATBHI).

ITonsiTHE COMANBHOCTH B UCCIEAOBAHUAX MIICKONUTAOMMX. COLNaIbHOCTh B TEPMUHAX
IIPOCTPAHCTBEHHOI0 pacrnpeaeneHuss ocobdeil. ConualbHOCT B TEPMHMHAX pa3felieHus
pENpPOAYKTUBHBIX ycuiui. COLMaIbHOCTh Kak CTENEHb CHEHMAIU3alUuud K IUIOTHOCTHU
COLMAIIBHOW CpPEJIbI.

Arpeccus. Onpenenenue. Tunbl arpeccur. MexBHIOBas arpeccud (arpecCUBHOCTh
XUIIHUKA 110 OTHOLIEHUIO K YXEPTBE, KOHTPATAKH JKEPTBbI IPOTUB XUIIHHUKA, KPUTHUYECKas
peakuus). BuyTpuBuaoBas arpeccust (TeppUTOpUAlIbHAsI arpeccusi, KOHKypeHTHas arpeccus).
buosiornyeckuii CMbIC arpeCCUBHOTO NOBECHUS. Teopun arpeccum.

CrpykTypa cOOOIIECTB M MEXaHHM3Mbl ee MopajepxaHus. Vepapxus HOMHUHUPOBAHUS.
Ponb arpeccun B mojepaHuu CTpYKTypbl cooOuiecTBa. Putyansl u gemoncrpauuu. CiaoxHbie
cucTteMbl Hepapxuu. JIaOMIBHOCTh HEPApXUYECKOH CTPYKTYpbl B HHAMBHUIYaTU3HMPOBAHHBIX
cooOiecTBax. JlomMuHMpoBaHHE M PENpPOAYKTHBHBIA ycrnex. Mepapxust posel U «paszieicHue
TpyZJa» B COLHMAJIbHBIX TIPYNIHMPOBKAaX >KUBOTHBIX. Pa3BUTHE COLMAIbHOIO IIOBEICHHUS B
OHTOTEHE3E.

CounmanbpHoe TMOBeACHHE OECHNO3BOHOUHBIX. THIBI C€OOOLIECTB OECIO3BOHOYHBIX.
CpaBHUTENbHBIE HMCCIEAOBAHUS IMPOUCXOXKICHHUS 3ycoluanbHOCcTU. KpaTkas XxapakTepucTHka
COOOLIECTB 3yCOLMATIBHBIX HACEKOMBIX. Posib HHAMBHyyMa B (YHKIIMOHMPOBAHUHU COOOLIECTBA
9YCOLMAITBHBIX HACEKOMBIX: H30MOP(H3M CIOKHBIX (HOPM TTOBEIACHUS.

KomMmyHUKaus 1 36K KUBOTHBIX. Kak paboTaroT curHaibsl. SI3bIK )KMBOTHBIX U METO/bI
ero usydeHus. llombITkM mpsAMON pacHIMPpPOBKMU fA3bIKA KXUBOTHBIX. TaHubl muen. SA3bIx
BOCTOYHOA()PUKAHCKUX BepBETOK. EcTecTBEHHBIE SI3BIKM MIMMITIAH3€ U JeTb(UHOB.

Tewma 7. 'eHeTnka noseeHus

IIpenmer Hayku. 3amauum TEeHETUKH TMoBeAcHMs. [loHsATHME mNpuU3HAaKa B TIEHETHKE
nosenenus. Kparkas ucropus Bonpoca. [lneliorponus. M3MeHUNBOCTh IPU3HAKOB ITOBEACHUS.
Bei0op npusHakoB ais aHanuza. Mcrnonb3oBanue MHOpPEAHBIX JIMHUM B N€HETUKE IOBEICHUS.
N3MeHYnBOCTh (PUKCHUPOBAHHBIX KOMIUIEKCOB JAECWCTBUA M MHKPOIBOJIIOIIMOHHBIE MU3MEHEHUS
nosefeHusA. I3MEHYMBOCTb MOBEACHUS, CBA3aHHASA C PA3JIMYHOU DKCIPECCUBHOCTBIO IPU3HAKA.
IIpyu4uHBI U CIEICTBUS IIPU AHAIU3€ BIMSAHUS OTACIIBHBIX I'€HOB. BIusHHME BHENIHUX YCIOBUH
Ha U3MEHYHMBOCTH NpU3HaKa. MartepuHckuii 3G pexT.

KonnuecTBeHHble NpHU3HAKW B T€HETUKE MOBeAeHUsA. HekoTopeie oOuIue MonokKeHHs.
Metoa amIenbHOTO CKpelMBaHUs. MeToJl PEeKOMOMHAHTHBIX HWHOpenHBIX JuHUHA. Merton
KapTHUPOBAHUs JJOKYCOB KOJIMYECTBEHHBIX IPU3HAKOB.

Hekotopsle 3KCIEpUMEHTANIBHBIE CTPATETUH IMPU U3YYEHUM T'€HETHYECKOIO KOHTPOJISA
HOpMasbHOrO noBeaeHus. [Ipobiema «reHoTHIT — cpefay.

I'eneTHka noBeeHUs MPOCTHIX 00BEKTOB. KuieuHast nanoyka.

I'enerrka nmoBeeHMsI HEKOTOPBIX BUIOB HaCEKOMBIX. MenoHocHas nuena. [po3oduna.

Hapymenust pa3Butus Mo3ra mbiu. HeBposornueckne Myranuu. DKCIIPECCHS T€HOB B
Mo3re. ['eHeTHueckue HCCIeNOBaHUs IMOBEICHUS MIEKONUTAOMMX. VccinenoBaHus T€HETHKH
MOBEJCHUS COOaK.

Kpatkuii 0030p TreHEeTHYeCKUX HCCIEI0BaHUN MOBEAEHUS TpbI3YHOB. ['eHeTHueckuit
KOHTPOJIb  OPUEHTHUPOBOYHO-UCCIIEOBATEIBCKOTO IOBEACHUS TPBI3YHOB. ATPECCHUBHOCTb.
CnocoOHocTh k 00yuenuto. Jlunuu Tpaitona. ['eHeTHueckue uccieq0BaHNs YCIOBHOW peakuu
aKTUBHOTO n30eranus. VMcnoap30BaHKe TPAHCTEHHBIX MBIIIEH B HCCIEIOBAHUN POJIM T€HOTHIIA B
nporecce o0ydeHus. BnusHue oJMHOYHBIX TeHOB Ha moBeaeHue. ['eH anbOuHu3Ma. BiusHue
MEPECTPOEK KapUOTUNA Ha IIOBEACHUE MbIlie. BiusHue Ha NOBEIEHHE MYyTalHWil T'EHOB,



BBI3BIBAIOIINX HEBPOJIOTHYECKHE OTKIOHEHUs. TpaHcreHHble MblH. McciienoBanue noBeaeHUs
MBIIIEH — «HOKAyTOBY.

Crpoenue Mo3ra u JelcTBHE TeHOB. ['eHeTHueckass W3MEHUYMBOCTh MAcCChl MO3ra.
I'enetnueckas nameHUnBOCTH muromaau iipMF mons CA3 runmnokamiia. ['eHeTHYECKH KOHTPOJIb
pa3MepoB MO30JUCTOTO Tejia. |'eHeThyeckass M3MEHUYMBOCTh 4YHCIA HEPBHBIX JJIEMEHTOB H
MOBEJICHUE. DBOJIOIMOHHBIC MMPEe0Opa30oBaHuUs MO3Ta U TIOBEICHHUS.

b1./1B.08.04.08 Bo/ib110ii IpakTUKYM (300JI10TMSl IO3BOHOYHBIX)

OneKTUBHAsA AUCLUIUINHA.

CemecTp 7, 3a4eT C OLIEHKOH, ceMeCTp 8§, 3K3aMeH.

SI3BIK peanuzaiuu — pyCCKUi.

OO01mmas TpyI0eMKOCTh TUCHUIUTHHEI cocTaBisieT 11 3.e., 396 yacoB, U3 KOTOPBIX

— mabopatopHbie paboThl: 324 4.

TemaTnuyeckuil nyian:

AHATOMUNYECKAS YACTD

Pa3nen 1. «HacTHas aHaTOMUSL XOPAOBBIX (300TOMMUSI)»

Tema 1. Beenenue B pa3znen. O6mas xapaktepuctuka tTuna Xopaossle. [lonoxxenue tuna
B IjapcTBe MHOTOKIIETOYHBIX. CHCTeMa B pa3HOOOpas3re XOPA0BBIX.

Tema 2. AnatoMus OecuepenHblX. BHemiHee cTpoeHMe JIaHLIETHUKA, XapakTep
nepeaBrkeHuss U nutanus. [lokpossl. OnopHo-aBurarenpHas cuctema. Llemom, arpuanbHas
IOJIOCTh U BbIENMTENbHAS cucTeMa. [TuieBapurenbHas U pIxaTeabHas cucreMbl. KpoBeHOCHas
cucrema. HepBHast u cencopHast cuctemMsl. [lonoBas cucrema 1 0COOEHHOCTH pa3MHOKEHHSL.

Tema 3. Anaromus o6onouHukoB. Buemnee crpoenue acuuauu. ITokpossl. OnopHoO-
aBurarenpHas cucreMa. llemom, aTpuanbHas T1OJNOCTh M BBUIEIMTENbHAs CHCTEMA.
[TumeBapuTenbHas U JpIxaTenabHas cucreMbl. KpoBeHocHas cuctema. HepBHas u ceHcopHas
cuctemsl. [looBast cuctema 1 0COOEHHOCTH Pa3MHOKEHUS.

Tema 4. Anaromust OecyenmtOCTHbIX. BHelIHee cTpoeHHME MHHOT M MHKCHH, XapakTep
nepeaBrkeHuss U nutaHus. [lokpoBel. [leneHue ckeneta MO3BOHOYHBIX Ha OTAeNbl. OmopHO-
asurarenpHas cucreMa. llumesapurenbHas cuctema. [lpixaTtenbHas cuctema. KpoBeHocHas
cucrema. HepBHas cucrema u opransl uyBcTB. [losioBas cuctema 1 0COOEHHOCTH Pa3MHOKEHUS.
BrinenutensHas cuctema.

Tema 5. AnatoMus XpsiieBbIX pbl0. BHemiHee cTpoeHue akyn U CKaToB, €ro CBS3b C
o0pa3oM KHM3HM, XapakTepoMm MepenBmxkeHus MU nuTaHus. [lokpoBbl. ONoOpHO-ABHUraTeIbHAas
cucrema. [IumeBapurensHas cucrema. JlpixarenpHas cucrema. KposeHocHas cucrema. HepHast
cucTeMa M OpraHbl 4yBCTB. MouenojoBas CHUCTeMa UM OCOOEHHOCTH pa3MHOkeHHs. OOmue
yepThl HaJKkIacca PIObI B CTPOEHUH XPSIILIEBBIX PBIO.

Tema 6. Anatomus nydenepbix pbiO. BHemnee crpoenue. [IpuMuTHBHBIE 4epThl B
cTpoeHun ocerpoodpasHbiX. [lokpoBbl. OnopHo-aBurarenpHas cuctema. lluieBapurenbHas
cuctema. /[pixatenbHasd cucreMa. KpoBeHocHas cucrema. HepBHas cucreMa M OpraHbl 4yBCTB.
MouenosnoBas cucreMa U 0COOEHHOCTH Pa3MHOXKEHHUS.

Tema 7. AHaToMHs 3€MHOBOJHBIX. BHemHee cTpoeHHe O€3HOTHX, XBOCTaTBhIX U
0EeCXBOCTBIX 3€MHOBOJIHBIX, €r0 CBSI3b C 00pa3OM JKHU3HM U XapaKTepOM IepeaBHKEHUS.
IToxpoBbl. OmnopHo-aBurarensHas cucrema. llumeBaputenbHas cucreMa. JlpIxarenpHas
cucrema. KpoBenocnast cucrema. HepBHasi cucteMa u opransl 4yBCcTB. MouernosioBasi cuctemMa u
0COOEHHOCTH pa3MHOKEHHUs. OCHOBHBIE YEpThl B CTPOCHMHM 3€MHOBOJHBIX KaK IEpPBBIX
HA3eMHBIX TO3BOHOYHBIX.

Tema 8. AHaToMus mNpecMbIKarOIIMXCsA. BHEIIHEE CTpOEHHME uepenax, KPOKOIWIIOB,
ALIEPULL U 3MEH, ero cBsI3b ¢ 00pa3oM JKU3HM U XapaKkTepoM nepeasikenus. [lokpossl. OnopHo-
asurarenpHas cucrema. llumeBaputenbHas cuctema. [lpixatenbHas cuctema. KpoBeHocHas
cucrema. HepBHas cuctema M opraHbl 4yBCTB. MouemnosoBas CHUCTEMa U OCOOEHHOCTH
pa3MHOXX€HUSA. OTJIIMYUTENBHBIE YEPThl B CTPOCHUM IPECMBIKAIOIIMXCA B CPABHEHHHM C
3€MHOBO/IHBIMH.



Tema 9. Anaromusi nruil. BHemHee cTpoeHHE MTHII, €TO CBS3b C O00pa3OM JKU3HH U
xapaktepoMm nepeasukeHus. [lokpoBbl. OnopHo-nBurarenbHas cucrema. l[lumieBapurenbHas
cucreMa. [[pixarenpHas cuctema. KpoBeHocHas cucrema. HepBHas cucrema M OpraHsl 4yBCTB.
MouenosnoBas cuctemMa 1 0COOCHHOCTH pa3MHOXKEHHUA. YepThl MpUCHOCcOOIeHHS NITUI K TTOJIETY
BO BHEIIHEM U BHYTPEHHEM CTPOCHUHU.

Tema 10. Amnaromuss wmiekonuraronmx. OOmME dYEpThl BO BHEIIHEM CTPOCHHH
miekonuraromux. IlokpoBel. OnopHo-aBurarenbHas cuctema. llumieBaputenbHas cucTeMa.
HeixarenpHas cucrema. KpoBeHocHas cucrema. HepBHas cuctema W OpraHbl 4YyBCTB.
MouemnonoBasi cucteMa U OCOOCHHOCTH pasMHOXKeHHs. CrenudpuyuecKkue 4epThl B CTPOCHHU
MJIEKOTIUTAIOIINX, «aM(PUOUNHBIE» U «PENTUIIHITHBIC» 0COOEHHOCTH.

Pa3nen 2. «CpaBHUTENbHAS aHATOMUSI XOPJOBBIX»

Tema 11. BBenenue B cpaBHUTEIbHYIO aHATOMUIO. OCHOBHBIE MOHSTHS CPAaBHUTEIBHOM
aHaromu. OCHOBHBIE TNPUHLHUIBI (UIOreHeTHYecKoro ¢opmoodpazoBanus. COOTHOIICHHE
MEXJ1y OHTOTe€HEe30M U (puioreHe3oM. OUIoreHus: XOpI0BbIX.

Tema 12. IlokpoBsl n ux npousBomgHbie. CTpoeHHe, GYHKIMH M pa3BUTHE KOXU Y
XOpJoBbIX. HampaBneHusi 3BOJIOLMOHHBIX M3MEHEHHUHW B CTPOEHUU IOKPOBOB, IPOU3BOJHbBIE
AIUJEPMHUCA U IEPMBI B Pa3HBIX TPYIIIAX XOPIOBIX, UX CTPOEHUE U (YHKIIUH.

Tema 13. OnopHo-aBurarenbHas cucrtema. OcHOBHBIE TIpeoOpazoBaHusi GOPMBI TeNa U
XapakTepa MepeABIKCHHS Y XOPIOBBIX, BApUAIIUU (OPMBI TEJIA B OTEIBHBIX TPYIIIAX XOPIOBBIX.

CrtpoeHnue u pa3BUTHE XOPAbl HU3LIMX U BBICIIUX XOPAOBBIX. CKEJIET U CKEJIETHbIE TKAHU
— crenuduIecKkue OCOOCHHOCTH TO3BOHOYHBIX. MHKPOCKOIIMYECKOE CTPOCHHE M Pa3BUTHE
xpsima ¥ koctu. Kinaccuduxaius ckeneTHbIX 3JIEMEHTOB.

OcHoBHble NpeoOpa3oBaHUsl CKEJleTa IoJ0Bbl (HEHPOKpaHMYyMa M CIUIAaHXHOKPaHUYMa),
OCEBOT'0 CKelleTa, CKeJleTa HEMapHbIX IUIABHUKOB, MOSICOB TPYIHBIX U OPIONIHBIX IJIaBHUKOB,
CKeJIeTa TPYAHBIX U OPIOIIHBIX TUTABHUKOB B PSY OCCUCITIOCTHBIX H PBIO.

[IpeoOpa3oBaHus ckenera MO3BOHOUHBIX B CBSI3UW C BBIXOJOM Ha Cylly. AJanTanyd B
cKesieTe 0ECXBOCTBIX 3€MHOBOJHBIX K MpbDKKaM. OCHOBHBbIE NMpeoOpa3oBaHUs CKEJETa T'OJOBbI
(HelipokpaHUyMa H CIUITAHXHOKpAaHMYMa), OCEBOTO CKeJeTa, IMOSICOB MEepeAHMX U 3aTHUX
KOHEUYHOCTEH B Psily HA3€MHBIX TTO3BOHOYHBIX.

@yHkuuu Mbi. [TpuHIUIIBEI OpraHu3alud 1 OCHOBHBIE CBOMCTBA MOMEPEYHOIIOI0CATHIX
Mmbim. Pabora mplimeuyHoro BosnokHa. Kiaccugukanust MpII: coMmaTHueCKUe U BUCLEPATIbHBIE.
OceBas Mmyckynatypa. Myckynarypa TynoBuina u xBocra. OceBasi Myckysatypa OecuepenHbix,
aHaMHUM W aMHHUOT. ['TTa3HBIEe MBIIIIBI U TTOABA3BIYHAS MYCKyJaTypa. MycKynarypa IJIaBHUKOB
Y Ha3eMHBIX KOHEUYHOCTEH. Y CIIOKHEHUE CTpOoeHHs U AU depeHInanms.

Tema 14. IumeBaputenbHas cucteMa. THUIBI MUTAaHUS HU3IIWX M BBICIIUX XOPIOBBIX.
Pa3Butne mnumeBapurenbHOM cucTeMmbl. (CpaBHUTEIbHO-aHATOMHYECKAs XapaKTepUCTUKA
MUIIEBAPUTEILHON CUCTEMBI B PSAY XOPJOBbIX. UepThl cieNUAIA3alUA B OPraHr3alii OT/IEJIOB
MUIIEBAPUTEIHHON CUCTEMBI B PA3HBIX TPYIIAaX XOPIOBBIX.

Tema 15. KpoBenocHas cuctema. @yHKIIMN KPOBEHOCHOI CUCTEMBI U €€ SMOPHOHAIbHOE
pazButue. CTpoeHuEe CepACYHOW NOMEePEeYHONOJIOCaTOM W TJIaJAKON MBIIIEUHbIX TKaHEH.
Mukpockonuyeckast aHaTOMHUsI cepaa U cocyaoB. DOpMEHHBIE 3JIEMEHTHI KPOBU ITO3BOHOYHBIX.

KpoBeHocHas crcreMa OOONIOUHHMKOB Ha TMpHMEpPE aCHUINI: MarucTpaibHBIE COCYIBI,
NPUHIMIT  [UPKYJISAIMKA  KpoBH. KpoBeHocHass cucremMa JaHneTHHKA. CpaBHUTEILHO-
AHATOMUYECKasl XapaKTEPUCTHUKA KPOBEHOCHON CHCTEMbl MU OPraHOB KpPOBETBOPEHUS BOIHBIX
M03BOHOYHBIX. [IpeoOpazoBaHusi KpPOBEHOCHOM CHCTEMbI B CBA3M C BBIXOJOM ITO3BOHOYHBIX
JKUBOTHBIX Ha cymry. KpoBeHOCHast cucteMa 3eMHOBOAHBIX, IPUHIUIIBI Pa3/IeIeHUs] BEHO3HOM,
CMEIIIAHHOM M apTepHUAIbHON KPOBH B CEPJILIE 36MHOBOHBIX. DBOJIIOIMS KPOBEHOCHOM CUCTEMBI
Y OpPraHOB KPOBETBOPEHUS B PsIIy aMHUOT.

Tema 16. JIpixaTtenbHas cucrtema. JpIxaTenpHas cucTeMa HU3IIMX XOPAOBBIX: CTPOEHHUE,
npuHIUIE QyHKIHOHUpOBaHUs. [IpeoOpa3zoBaHUe BIXATEIBHONH CHCTEMbI y OECUENIOCTHBIX,
MEXaHMU3M JIBUXKEHUS BOJIbI MPHU JbIXaHUUW y MUHOT M MHKCHH. JKaOpbl — OCHOBHOI oOprax
JBIXaHUS PhIO: OCOOCHHOCTH CTPOCHUS KaOepHOTOo arnmapara ¥ MeXaHU3Mbl TOKAYMBAHUS BOIBI



yepe3 xkaOpbl B paszHbIX rpymmax pbi0. [lomomHUTENbHBIE OpraHbl JIbIXaHHs pbIO. OpraHsl
JObIXaHUSl  36MHOBOJHBIX, MEXaHM3M  BEHTWILILMM  JICTKUX. JlpIXarenbHas  cucTEMa
IPECMBIKAIOLIUXCS, NTUI W MIIEKONUTAIOLIUX: BO3IyXOHOCHBIE IyTH, CTPOEHHME JIETKHX,
MEXAHU3MBI UX BEHTUJIALUU.

Tema 17. MouenonoBasg cucreMa U OCOOCHHOCTH pPa3MHOKEHUS. BplnenurenbHas
cucTeMa HU3LIUX XOPIOBbIX: He(QPUIUH JaHLETHUKA U IOYKU HAKOIUIEHUS! 000J104HUKOB. [Touka
— CHEeNHMATU3UPOBAHHBIN OpraH BBIZACICHHS MTO3BOHOYHBIX: CTPOEHHE HE(PPOHA U €ro M3MEHEHHS
B XOJ/I€ 3BOJIIOLMHU, T'0JIO-, MPO-, OMUCTO- U MeTaHe(ppOC, MPOUCXOKICHUE MOYETOUYHHKOB B
pa3HbIX IPYIIax MO3BOHOYHBIX, JOMOJIHUTEIbHBIE OpraHbl BbIIEIUTEIBHON CUCTEMBI B Pa3HbIX
rpymnmnax no3BOHOYHbIX. OCHOBHBIE IPOAYKTBI @30TUCTOI0 OOMEHA B Pa3HBIX KJ1accaX XOPAOBbIX.

[TonoBas cucteMa 1 0COOEHHOCTH Pa3MHOKEHHS HU3IINX XOpA0oBbIX. [looBast cucrema u
O0COOEHHOCTH PAa3MHOXKEHHUSI OECUENIOCTHBIX: CTPOEHHE II0JOBOM CHCTEMBI, MOHO- H
NOJIMUUKINYHBIE BUJIbI, IPOXOJHbIE U HENpoxoaHble. CTPOEHHUE IOJIOBOM CHUCTEMBI B Pa3HBIX
KJjlaccax pblO, COCOOb! OIMJIOJOTBOPEHHs, repMapoIuTU3M, 0COOEHHOCTH Pa3MHOXKEHUS IpU
OTKJIQJIKE SIUI] U STHIEKUBOPOKIECHUH Y PBIO, POpMBI 3a00THI 0 moToMcTBe. CTpOCHHE TIOJIOBOM
CUCTeMBl U  MHOrooOpasue cTpaTermii pa3MHOXKEHUS Yy 3E€MHOBOAHBIX  (CIOCOOBI
OIIJIOJJOTBOPEHHUSI, TIOJIOBOW TUMOPGU3M, (hOpMBI 3a00THI O TOTOMCTBE, BAPHAHTHI PA3BUTHUS BHE
BosoeMa). OcoOEHHOCTH Pa3MHOMKEHHsI M pa3BUTHs aHaMHUM M aMHUOT. CTpoeHue MoJOBOH
CHCTEMBI TPECMBIKAIOIINUXCSI, OCOOCHHOCTH pa3MHOXKEHHs u pa3BuTusi. [IpeoOpasoBanue
II0JIOBOI CHCTEMBI NTHUIl B CPAaBHEHUU C MPECMBIKAIOIIMMUCS, creun(ruKka pa3MHOXKEHUS MTHUIL
(mostoBor 1uMOpGU3M, MOHO- W TonHUramus, GopMbl 3a00Tel 0 moromcTBe). [IpeoOpasoBanue
[IOJIOBOMl CHCTEMbl MJICKONHUTAIOIIMX B CPaBHEHHWH C IPECMBIKAIOIUMUCS, crenuduka
Pa3MHOXKEHHUS U Pa3BUTHUS MIIEKOITUTAIOLIHX.

Tema 18. HepBHas cuctema U OpraHbl 4yBCTB. Y HUKAJIBHOCTh OpraHU3allid U Pa3BUTHUS
HEpBHOW cHUCTEMBbl XOpAOBbIX. HepBHAs M ceHCOpHas CHUCTEMBbI JIAHLIETHUKA — MPUMUTHBHBIN
BapUaHT cpeau XopAoBbIX. (OCOOEHHOCTHM CTPOEHHMS W Pa3BUTUS HEPBHOW CHCTEMBI
0005104HUKOB. OCOOEHHOCTH HEPBHOW CHCTEMbI U OpPraHOB YYBCTB ITO3BOHOYHBIX: HEPBHBII
rpebens, mudpdepennuanus [[HC Ha crnuHHOW M TONOBHONM MO3r, OOMIMI TUTaH CTPOCHHS U
Pa3BUTHSI TOJIOBHOTO U CIIMHHOTO MO3T'a M03BOHOYHBIX, OCHOBHBIE OPTraHbl YyBCTB ITO3BOHOYHBIX
U TpUHIUIB UX paboTbl. OCOOEHHOCTH HEPBHOW CHCTEMBl M OPraHOB 4YyBCTB B psay
MO3BOHOYHBIX:  OecuepernHble,  pbIObl,  3€MHOBOJHBIE,  IPECMBIKAIOIIUECSH,  HTHIIB,
miekonuraromue. OCHOBHbIE TEHICHIMH 3BOJIOLUN HEPBHOW CHCTEMBI U OPraHOB YYBCTB Y
MO3BOHOYHBIX.

Pa3nen 3. «MeToapl aHATOMUUYECKUX MCCIEA0BAHNN

Tema 19. Maxkpockonuueckue MeToAbl. Meroa paccedeHus. MeTon HHBEKIUH.
AHaroMHuuecknue cpe3bl. BbIABIEHHE HEPBHBIX BOJOKOH CYIPaBUTAJIBHBIM OKPAIWBAHHUEM.
Huddepennmanbaas okpacka CKelieTa MO3BOHOUYHBIX. BCKphITHE M BhIpe3ka 00pa3lioB OPraHOB
JUISl TACTOJIOTUYECKOTO UCCIIEJOBaHUS.

Tema 20. Mukpockonudyeckne Metonsl. HM3roroeieHne wma3koB. 3rortosiieHue
THCTOJIOTUYECKUX CPe30B: (UKCAlMs, TUCTOJOrMYecKas IpOBOJKA, 3aJlMBKa B TMapaduH,
MUKpPOTOMUSI, OKpAIIMBaHKE, N3TOTOBJIEHHE ITOCTOSHHOTO Mpemnapara. MUKpOCKOmusl.

CUCTEMATHUYECKAA YACTb

Tema 21. Beenenue B cucTeMaTHKy [MO3BOHOYHBIX KMBOTHBIX. CHUCTeMaTHKa, €€ 1eld U
3agaun. TakcoHOMHs, HOMEHKJarypa U ¢uioreHetruka. OCHOBHbIE TAaKCOHOMUYECKHE
KaTeropuy, HCIOJIb3yeMble B  300JloTHYeckod  cuctematnke. (OCHOBHbIE  MPUHIUIIBI
300JIOTHYECKOM HOMEHKJIATypbl: MOHO-, OW- W TpPUHOMMHaJbHble Ha3BaHHUA. (OCHOBHBIE
KOHUENIMK BHAA B 300J0TMH: Mopdosornuyeckasi, OHONOrHYecKas, HBOJIIOIMOHHAS,
9KOJIOTHYECKas, (uioreHernueckas. [lOHATHS JMarHo3, MPOTOJIOT, CHUHOHMMHUKA, THUIIOBON
AK3EMILISP U TUIIOBAs TeppUTOpUsi. MOHO-, apa- U NOoNU(PUIETUYECKUE TPYIIIIHI.

TpaguiuoHHass ¥ MOJIEKYJSIpHAs CHCTEMAaTUKA: WU3MEHEHHUS B CHUCTEME JXKUBOTHBIX C
IPUMEHEHHEM HOBBIX METOJIOB. 300JIOTHUECKHE KOJUIEKLMM — MaTepuaiabHas Oas3a Juis
CUCTEMATUUYECKUX MCCIENOBAaHUA: IPaBWJIAa HAYYHOIO KOJUIEKTUPOBAHMSI I103BOHOYHBIX



KUBOTHBIX, OCHOBHBIC 300JIOTUYECKHE KOJUIEKIMH Poccuum u Mupa, THUIIOBBIE, BaydepHbIE U
CIIPaBOYHBIC KOJUICKIIHOHHBIE K3EMILISIPHI.

MecTo MO3BOHOYHBIX B CHCTEME >XKMBOTHOTO IapcTBa: mosiokeHue tuna Chordata B
cucreme Metazoa, cucrema Tuna Chordata 1 MecTo B Helf TO3BOHOYHBIX )KUBOTHBIX.

Tema 22. Cuctema kimacca Amphibia. Ilonoxenue kmacca B cucteme tuma Chordata.
[Mogxoasl kK KiaccupUKanuy 3eMHOBOJHBIX. CHCTEMa PELEHTHBIX 3€MHOBOJHBIX: MOJKJIACCHI
Lissamphibia u Lepospondyli. Cucrema otpsina Caudata: momorpsiasl Cryptobrachoidea,
Sirenoidea m Salamandroidea. Cucrema otpsima Anura: Archeobatracia, Mesobatrachia wu
Neobatrachia. CoBpeMeHHBIE CBOAKH U AJIEKTPOHHBIE 0a3bl 110 CUCTEMATHKE 3¢ MHOBOIHBIX.

OCHOBHBIE MAarHOCTUYECKHE TPU3HAKH M ONpENIeieHHe 3eMHOBOIHBIX. CXeMbl
CTaHJAPTHBIX TPOMEPOB XBOCTATHIX U OECXBOCTHIX 36MHOBOAHBIX. OCHOBHBIE TUATHOCTHYECKUE
NpU3HAKK B3pOCibIX (opM. OCHOBHBIE OUATHOCTUYECKUE TNPH3HAKA JIMYMHOK XBOCTATHIX H
0ECXBOCTBIX 3¢MHOBOJIHBIX. BHU10BbIE 0COOEHHOCTH MOP(OIOTUN KIaJ0K 36MHOBOTHBIX.

Tema 23. Cucrema kiacca Reptilia. Ilonoxxenue kiacca Reptilia B cucteme tuma
Chordata. Amamuaun u amanoTel. O0mas xapaktepuctuka ki Reptilia u cucrema. Ilogxonsr x
kinaccudukanuu npecMbikaronuxcs. Cucrema perieHTHeIX GopM: /K Anapsida, r/kn Diapsida,
n/kn Archosauria. Otpsimet Uepemaxu Testudines: momoTpsasl OECHIMTKOBBIE, MOpPCKHE,
MSTKOTENbIe, CKpHITOLICHHBIE M OokomeiiHble 4epenaxu. Cucrema HanoTpsina Yenryituarbie
Squamata: otpsaer Sauria u Serpentes. OOmias xapakTepuCTHKa OCHOBHBIX ceMeicTB. Cucrema
orpsiaa Kpokoamier Crocodilia. Cucrema otpsiga KimroBorososeie Rynchocepahlia.

OCHOBHBIE TMArHOCTUYECKHE TMPH3HAKK M OIpeleleHne MpecMbIKaomuxcs. Cxema
CTaHJapTHBIX IIPOMEPOB uepenax, SAimepul] 1 3meid. Ponnuao3 U ero 3HaueHHe B ONpPEACICHUH
H/0Tp. Squamata. OCHOBHBIE NMArHOCTUYECKHE NpPU3HAKU B3pocibix (opm. Ilomumopdusm
okpack. JIunpka. Ayroromus. OCOOEHHOCTH CTPOCHUS Yepera SI0OBUTHIX M HESJOBUTHIX 3MEH.
[TpodunakTrka 3MEMHBIX YKYCOB U repBas momoils. OcobeHHOCTH pacrpocTpaneHus Reptilia
pasHbIX cucTeMaTudeckux rpynn. CoBpeMeHHbIE CBOAKU M 3JEKTPOHHBIE 0a3bl JAHHBIX IO
cucreMartuke Reptilia.

Tema 24. Cuctema knacca Aves. Ilonoxenune kiacca Aves B cucreme tuna Chordata.
TpaguunonHas Mopgoornueckas cuictumaTaka A.Ystomopa. HoBble MOIX0/IbI K CHCTEMATHKE.
WNudpaknaccel npeBHeHeOHbIe Archeornithes, mapaneOnbie Paraneornithes 1 HOBoHeOHbIE MTHIIBI

Neornithes. Cucrema Y. Cubmu wu JI. Anksucra. JlaHHBIE TOJIHOT€HOMHOIO
cekBeHupoBaHusa. Otpsn  CrpaycooOpaszsbie  Struthioniformes, Otpsin TunamyoOpa3sHbie
Tinamiformes, Otpsin KypooOpazusie Galliformes, Otpsin ['yceobpasusie Anseriformes, Otpsin
TpyOkonocele Procellariiformes, Otpsan [lunrsunooGpasueie  Sphenisciformes, Otpsin
["arapooOpasubie  Gaviiformes, Ortpsg Ilorankoo6pasnsie  Podicipediformes, Otpsan
[Tenukanoobpasusle  Pelecaniformes, Ortpsin  Aucroo6pazusie  Ciconiformes, Otpsn
®namuaroodpasueie  Phoenicopteriformes, Otpsin CokonmooOpasubie Falconiformes, Otpsin
XKypasneoOpasusle  Gruiformes, Ortpsg  PxankooOpasuble  Charadriiformes, Otpsa
['ony6eobpazusie  Columbiformes, Otpsin Ilomyraeobpasusie  Psittaciformes, Otpsan
Kykymkoo6paszueile  Cuculiformes,  Otpsin CoBooOpasusle  Strigiformes,  Otpsin
Kozonoeobpazubsie Caprimulgiformes, Otpsa CtpuxeoOpasusie Apodiformes, Otpsia [ITuisi-
mbim  Coliiformes, Otpsin  Tporonoo6pasusie Trogoniformes, Otpsn PakieoOpasHsie
Coraciiformes, Otpsn stinoo6pasusie Piciformes, Otpsg BopoosunooOpasusie Passeriformes.
OcHOBHBIE IMAarHOCTUYECKHE MpU3HAKK oTpsAoB. PayHa ntun Poccun u Cubupwu.

Tema 25. Cucremaruka u ompesesneHue miekonutaronmx. OCHOBHbIE OCOOCHHOCTH
KJlacca MIIEKOMMTAIOLINE, BBICTYMAIONINE KaK CUCTEMAaTHUECKUE MPU3HAKHU: BOJIOCSHON MOKPOB,
dopma Tema W KOHEYHOCTEH, XapaKTepUCTHKH dYeperna M 3yOHOH cuctembl. CoBpeMeHHbBIE
npescTaBieHus 0 cucteme Miekonutammux. [1/kn Prototheria, otp. Monotremata, ni/kn Theria.
Cucrematnka, XapakTepUCTHKA W OIpEIeNICHHE TPEeACTaBUTENeH OTpsiia HACEKOMOSTHBIC
Eulipotyphla. CucremaTtuka, XapakTepuCTHKa U ONpEACICHHE MpEeACTaBUTENeH oTpsaa
3aifrieoOpa3nbie Lagomorpha. CuctemaTnka, XxapakTepucTHKa W ONpeaesieHue MpecTaBUTeNeH
orpsina rpei3yHbl Rodentia. Cucremaruka, XapakTepUCTHKA W OIpeIesieHHe MpelcTaBUTeNei



orpsga xumHble Carnivora. Cuctemaruka, XapaKTepUCTHKA W OMpPENEICHUE MpPeCTaBUTENeH
oTpsina HenmapHokombITHBIE Perissodactyla. CucremaTuka, XapaKTEepHCTHKAa M ONpeaeieHUE
npefcTaBuTeNeil oTpsina mapHokombITHRIE Artiodactyla. CucremaTHka, XapaKTepHCTHKA U
ompeneieHue TmpencraBuTeNiel kutooOpasHeie Cetacea. CucremMarhka, XapakTEpUCTHKA U
ompezeNieHue peCcTaBuTeNel oTpsiaa pykokpeuisie Chiroptera.

Tema 26. MonekyIapHO-TEHETUUYECKUE METO/bl B CUCTEMATHUKE MO3BOHOYHBIX. KpaTkoe
3HAKOMCTBO C BO3MOXHOCTSIMU TNPUMEHEHHS METOJOB MOJIEKYJIApHON reHeTuku. OnucaHue
OCHOBHBIX METOJIOB. 3HAKOMCTBO ¢ IIpubopHoi 6a3oi. Beinenenne JIHK u3 TkaHe# KUBOTHBIX.
[Tonmumepa3Has 1enmHas peakmus. INeKTPodope3-AeTeKIUs MPOAYKTOB aMILTU(UKAIINU.
Ounctka [IIP-iponykra. IlogroroBka K CEKBEHHUPOBAHHMIO. 3HAKOMCTBO ¢ 0a30i JaHHBIX
GenBank. PenaktupoBanue u BbIpaBHHBaHHME NOJYYeHHBIX mnocnenosarensHocreit JJHK.
[TocTpoenue (uitoreHeTHYECKUX JIepeBbeB ¢ momoinsio nporpaMmmbl MEGA. IlocTpoenue cetu
raioTUIOB C MOMOIbl0 TporpamMMbel Network. OreHka reHeTH4ecKoro paszHooOpasusi ¢
MOMOIIIBIO TIporpamMmbl Arlequin.

b1./1B.08.05.01 MeToabl ruapo0HOIOrMYeCKUX UCCIeI0BAHMIA

DneKTUBHAs AUCHUILTHHA.

Cemectp 5, 3a4er.

SI3bIK peanu3anuu — pyCCKUM.

OO01mmas TpyI0eMKOCTh TUCIUTUTHHBI COCTABISIET 2 3.€., /2 9acoB, U3 KOTOPBIX

— gexuuu: 16 u.;

— CeMHHApCKUe 3aHsATUs: 16 u.

TemaTnueckuii nan:

Tema 1. Metoasl coopa u 00paboTKu ruApoOHoIornYecKkoro Matepuaina. Opyaus coopa
rUAPOOHOIIOTMYECKOT0 MaTepuaia U CocoObl UX HMCIONb30BaHMS B Pa3HOOOPA3HBIX YCIOBHSIX.
Metoasl 06paboTKa THAPOOUOTOTUYECKOTO MaTepraia B MOJEBBIX YCIOBUSIX.

Tema 2. Metoasl cOopa THAPOOHMOIOTHYECKOTO MaTepualia B PEYHBIX BOJOEMaX.
®duznko-reorpaduveckas ¥ TUAPOIOTHUECKAS XapaKTEPUCTHKA YIaCcTKa HCCIIETYyEMOT0 BOJJOEMA.
Ornucanmne MOpQOIOTHUHU BOIOEMA U paclpeieNieHus BhICIIEH BOJAHOM pacTuTeNnbHOCTH. Pa3meTka
UCCIIEIyeMOTO y4JacTKa BOJZI0O€Ma B IENISAX OIpeesieHHs] HEOOXOIUMOro KOJMYEeCTBA CTaHIUH
oTOOpa TUaPOOHOIOTHYEeCKOro MaTepuaa ais HanboJiee MOJTHONW XapaKTePUCTUKH IKOCUCTEMBI
Bogoema. OTOOp mpoO Il TUAPOXUMHUYECKOTO aHanmu3a Bojoema. OTOOp KauyeCTBEHHBIX U
KOJIMUECTBEHHBIX MO0 MIAaHKTOHA U OEHTOCA.

Tema 3. Meroabl cbopa ruapoOMOIOrHUYECKOro MaTepuaia B NPUIATOYHBIX BOJIOEMAxX
pek. dusuko-reorpaduueckas U TUIAPOJOTHMUYECKas XapaKTEPUCTHKA YYacTKa HCCIEeTyeMOro
Bojoema. Onrcanre MOp(OJIOTHUHU BOJIOEMA M PACTIPE/ICIICHHS BBICIIICH BOJTHOW PACTHTEIHLHOCTH.
Pasmerka nccienyemMoro ydacTka BOJOEMa B ILIESX OMpENeNieHUs HEOOXOAMMOIO KOJIMYECTBa
CTaHIUA OTOOpa THUAPOOMOIIOTHYECKOTO MaTepHuayia Jjis HauOoyiee TOJHOW XapaKTePUCTUKU
IKOCHCTeMBI Bojoema. OTOop mpod Isi THAPOXMMHUYECKOro aHanm3a Bomoema. Ordop
KaueCTBCHHBIX M KOJMYECTBEHHBIX P00 IJIAHKTOHA U OCHTOCA.

Tema 4. Metoasl cOopa TUAPOOHONIOTHUECKOTO MaTepualia B MOWMEHHBIX BOJOEMaXx.
®dusnko-reorpaduveckas ¥ TUAPOIOTHYECKAS XapaKTePUCTHKA YIacTKa HCCIISyeMOro BooeMa.
Ornucanmne MOpQOIOTHU BOIOEMA U paclpeieNieHus BhICIIEH BOJIHOM pacTUTeNbHOCTH. Pa3meTka
HCCIIEIyeMOTO y4JacTKa BOJI0O€Ma B IENISAX OIpeesieHHs] HEOOXOIUMOro KOJMYEeCTBA CTAHIIUH
0oTOOpa TUAPOOHOIOTHYECKOT0 MaTepuaia JJis Haubosee MOTHON XapaKTePUCTUKU SKOCHUCTEMBI
BojoeMa. OTOop mpoO JUIsl THAPOXMMHYECKOTO aHaimm3a Bojgoema. OTOOp KadyeCTBEHHBIX W
KOJIMYECTBEHHBIX MPOO MIIAHKTOHA U OEHTOCA.

Tema 5. Metoasl cbopa THAPOOMOIOTHYECKOTO MaTepuaja B IUIAKOPHBIX BOJIOEMAax.
®duszuko-reorpadudeckas ¥ TUAPOIOTHUECKas XapaKTePUCTHKA yIacTKa HCCIEAYEMOT0 BOJOEMA.
Ornucanne MOp(hOIOTUU BOJAOEMA U pacipeiesIieHUs BBICIICH BOJTHOM pacTUTENLHOCTH. PasMeTka
HCCJIETyeMOT0 y4acTKa BOJIOEMa B IENSIX OMPEISICHUS HEOOXOAMMOTO KOJMYECTBA CTaHIUI
oTOOpa ruapPOOHOIOTHYECKOT0 MaTepraia Jijisi HanboJiee TOJTHON XapaKTePUCTUKH SKOCUCTEMBI



Bogoema. OTOop mpoO Isi THUAPOXMMHYECKOTO aHaimm3a Bomoema. OTOOp KaueCTBEHHBIX W
KOJIMYECTBEHHBIX MPOO TUIAHKTOHA U OEHTOCA.

Tema 6. Meronsl KaMmepadbHOH OOpabOTKHM THUAPOOMOIOTHYECKOTO0 MaTepHuaa.
[Tnankron. OOopymoBanue i O0OpabOTKM TUIAHKTOHHBIX mpoO. Meroasl pazbopa
Ka4eCTBEHHBIX U KOJMYECTBEHHBIX MPOO M IMOJCYeTa KOJIMYECTBEHHOTO PAa3BUTHS IUIAHKTOHA.
Onpeznenenue Tpymmn ¥ BUAOB GUTO- U 300MUIaHKTOHA. benToc. ObopynoBanue st 00pabOTKU
OeHTOCHBIX Mpo0. MeToasl pa3bopa KayeCTBEHHBIX M KOJMYECTBEHHBIX MPOO W TOjacYeTa
KOJIMYECTBEHHOTO pa3BuTHs OeHTOoCca. OmpeesieHue rpymil ¥ BUIoB puTo- u 3000eHTOCA.

b1./1B.08.05.02 O6umast ruapoomnosiorus

DneKTUBHAs AUCHUILINHA.

Cemectp 5, 5K3aMEH.

SI3BIK peanuzaiuu — pyCCKUi.

OO01mmas Tpy10eMKOCTh TUCIUTUTHHBI cocTaBiseT 3 3.e., 108 yacoB, U3 KOTOPBIX

— gexumu: 16 u.;

— CEMHHAPCKUE 3aHATHS: 26 .

TemaTnueckuii nian:

Temal. Beenenue. I'mapoOuosnorusi kak Hayka (OCHOBHBIE NPUHIUIBI U IOHSATHS).
Kpatkas uctopus pa3BuTHsi ruipoOUOIOTHH.

Tema 2. OcHoBHble (akTOpbl aOMOTUYECKOW CpeAbl BOJHOTO HACEJICHHS |
UXdKoJoruueckoe 3HaueHue. DU3MKO-XUMHUYECKHE CBOWCTBA BOAbL. DU3NKO-XUMHUYECKUE
cBoiicTBa TpyHTOB. [IpHcrocobnenus ruapoOMOHTOB K OOWTaHHIO B Boje M rpyHTE. CBeT,
TeMIepaTypa,MOHU3UPYIOLIasl pagualys, COJCHOCTh, TMIPOCTATHYECKOE AaBJIEHWE, aKTHUBHAs
peakmusi cpenpl Kak OCHOBHBIC (DaKTOPBI PACHpPOCTPAHEHUS M OMOJIOTMYECKOH OCOOECHHOCTH
OpPTaHU3MOB.

Tema 3. JKusnennsle Qopmbl HaceneHus: ruapocdepsl. [loHsTHE KUZHEHHOW (OPMBL.
Kuznenusle Gopmbl nenaruany (MIaHKTOH U HEeKTOH). JKu3HeHHble (opMbl OeHTanu (6eHTOC).
[TenaroGenToc. Heiicton. Ilnelicron. OcoOeHHOCTH yCcnoBuil uX cyuiecTtBoBanus. [lepuduTon.

Tema 4. Bomoembl M uX HaceneHue. MupoBoil okeaH: oOmIas XapaKTepUCTHKA U
HKOJIOTMYECKHE 30HBI (peibed 1HA, 30HBI OKeaHa B menaruanu u OeHtanu). OcoOeHHocTH
HaceJeHMs nenarvaiu u OeHTtanu. KoHTHMHEHTalbHBIE BOJOEMBI M MX HaceieHue. Peku, ux
MPUAATOYHBIE BOJIOEMBI, MoiMa. O3epa (o0mas XxapakTepuCTUKa U UX 30HBI). Tumosorus osep.
HckyccTBeHHBIE BOJOEMBbI (BOJOXpaHWJIMINA, Hpynbl, KaHanel). IIpya, Gomoto, kak craaus
yracaromiero osepa. HaceneHue mnemepHbIX M HMHTEPCTULIMAIBHBIX BOJA M YCIOBHUS HX
cyuiectBoBaHMs. HaceneHne MCTOUHUKOB (rOpsiune, XOJIO0HbIE).

Tema 5. Iluranue rUIPOOMOHTOB. ABTOTPO(HBIE UM TeTEPOTPOPHBIE OpPraHU3MBI.
[TpoaylieHThl, KOHCYMEHTBI M PEIYLEHTHI. DK30- U 3HJ0reHHoe nutanue. CrnocoOb! 100bIBaHUs
numy. CHekTpbl NUTaHWS M THILEBas d3JEKTUBHOCTb Y THAPOOMOHTOB. PanuoH nuraHus.
[ToHsITHE MUIIEBBIX IETIeH, CETe U TPOYUUECKUX YPOBHEH.

Tema 6. BogHo-coneBoil 0OMEH W JIbIXaHHE THUAPOOMOHTOB. 3alUTa THAPOOMOHTOB OT
oOchIxaHus. 3amUTa OT OCMOTHYECKOro o0e3BokuMBaHUs W 00BojHeHHs. CojeBoil OOMEH.
Anantanuu ruApOOMOHTOB K TePHUITUTY KHCIOPOIa.

Tema 7. Poct u pa3ButHe rujipo6uoHToB. DopMmbl pocTa. BiusHue pazanuHbix (pakTopoB
Ha POCT. DHEPreTHKa pocTa U pa3BUTHE THIPOOUOHTOB.

Tema 8. ITonymnsiuuu ruApoOMOHTOB, CAMOBOCIIPOU3BO/ICTBO U AMHAMHUKA YHCIEHHOCTH U
o6uomaccel  tumpoOuonToB. CTpykrypa mnonynsnui. @OyHKIMOHAIBHBIE  OCOOCHHOCTH
HOMYJISIHUI: POXKIaEMOCTh, CMEPTHOCTh M BBIKMBAEMOCTh. JIMHAMUKA YMCIEHHOCTH U OMOMAcChl
NOMYJSIIUK (CyTOYHas, Ce30HHas!, F0JI0Basi, HEIEPHUOIUYECKIE U3MEHEHHUS).

Tema 9. buonenossl rtuapochepsl. CTpykTypa TruApoOHOLIEHO30B (Tpoduueckas,
BHJIOBas, XOpoJioTuueckas, pazMmepHas). TpaHnchopmarius BEIIECTB M SHEPTHH B OHMOIIEHO3aX
runpocdepsl. Cykieccun OMOIEHO30B.



Tema 10. I'mpposkocucTEMBI U AKOJIOTMYECKUE OCHOBBI MX PAallMOHAIBHOIO OCBOCHHS.
bruonoruueckas NPOAYKTUBHOCTb BOAHBIX OSKOCUCTEM. (OCHOBHBIE TIOHATHSA, BOIPOCHI
TepMuHosioruu. IlepsuyHas npoaykuus, BTOpu4Has npoaykuus. [Ipoaykius pasnuuHbIX Fpymn
rerepoTpodoB. buosoruueckue pecypcbl BOAOEMOB, UX OCBOCHHE U BOCIIPOU3BOJICTBO.

b1./1B.08.05.03 O0mas uXTHOJIOT U

DneKTUBHAs JUCLUUILINHA.

Cemectp 6, 5K3aMEH.

SI3BIK peanuzaiuu — pyCCKUi.

OO01mmas Tpy10eMKOCTh TUCHIUIUIHHBI cocTaBiseT 3 3.€., 108 uacoB, U3 KOTOPBIX

— gekumu: 18 u.;

— cemuHapckue 3ansatus: 20 d.

TemaTnuyeckuii nian:

Tema 1. Ilpeamert u 3agaun «OO01mel uxtuonorun». KpaTkuil ouepk HCTOpUU MpEeaAMETa.
OcHoBHBIE HampaBieHHs B HU3y4eHHH pbIO. VXTHOJOrMS Kak Hayka, €€ OmIpeleleHHe U
MI0JIO’KEHUE CPEU CMEKHBIX JUCLMUILINH.

Tema 2. 3akoHOMEpPHOCTH pacmpeaeneHus pbld MO BogOoeMaM 3eMHOro IIapa.
[IpencraBienue 06 apeane. OCHOBHBIE THIIBI COBPEMEHHBIX (payH.

Tema 3. Mopdomnoruss u ¢usnonorus pei6. Crnernuduka cTpoeHHS pbl0 Kak BOJIHBIX
KUBOTHBIX. POpMa Tea U BETMYHHA PBIO.

Tema 4. Abuotnueckue u Ouornyeckue cBs3u poi0. [IpakTHueckoe 3HaYeHHE U3YyUCHUS
CBsi3ei ppI0. MEKBUIOBBIC M BHYTPUBHUIOBEIC CBSI3U

Tema 5. Bospact u poct pbi6. @akropsl, Biaustonpe Ha poct. Onpenenenue Bo3pacra
pHIO.

Tema 6. PazmHoxeHnue pwi0. PazHooOpasme mpucrnocoOieHud pold K Pa3sMHOKEHUIO.
DKOJIOTUYECKHE TPYIIIBI PBIO 10 MECTY OTIOKEHUS UKPBHI.

Tema 7. IMutanue pri6. PazHooOpasue nummu pei0. ['pymnmsl peid Mo XxapakTepy NUTAHUS.
[MumeBast KOHKYpEHIHS U 00eCTIeYeHHOCTh phIO nuiei. [Tumessie nemnmu.

Tema 8. Murpamuu pei6. Murpanun kak Ouonorumdeckoe sBineHue. Krmaccuduxarms
MUTpALUH.

Tema 9. CTpykTypa nomyssiilMM M 3aKOHOMEPHOCTH €€ HM3MEHEHHU. 3aKOHOMEPHOCTH
JUHAMHUKU YUCIEHHOCTU M OMoMacchl MOMYJISALUN pbIO.

b1./1B.08.05.04 UxTHonapa3suroaorus

ONeKTUBHAS TUCLIHIIINHA.

CemecTp 7, 3auer.

S3BIK peanu3anum — pyCCKUi.

OO61mas Tpy10eMKOCTh TUCHHUIUTHHBI COCTABISIET 2 3.€., /2 9acoB, U3 KOTOPBIX

— exnmu: 16 u.;

— CeMUHapcKue 3aHsaTus: 18 u.

TemaTHyecKHUi MJIaH:

Tema 1. BBegenue B kypc «Mxtuomapaszuronorus». I[lpeamer u 3amaun Hayku O
napasurtax u Oone3Hsx pei0. Mctopus passutus. UXTHONMapa3zuToONIOTMYECKUE HCCIICIOBAHUS B
Cubupu. 3a1a4u 1 COBPEMEHHBIE MPOOIEMbl UXTUOTIAPA3UTOIOTHH.

Tewma 2. [Tapazutusm ero npoucxoxaeHue U pacupocrpanenue. [lonsatre o mapasutuzme
u napasutax. DopMbl B3aMMOOTHOLIEHUN OPraHU3MOB: CHUHOMKHS, MNapaOWKHsl, SMHOUKHSI,
OSHTOWKHUSA, TMapacuMONO03, KOMMEHCAIHM3M, I[Iapa3uTH3M, XHUIIHHYEeCTBO. Kiaccudukarus
Mapa3suTOB MO MECTYy MX HAaXOXJICHHS Ha XO3IMHE U XapakTepy NUTaHusA. BO3HUKHOBEHHE
SBJIEHUS OSKTONApa3uTU3Ma, »JHAOMapazuTH3Ma M KpOBEMapa3uTh3Ma. [unepnapazuTusM.
TpancoBapuanbHbIi mapasuTus3M. IlapasuTbl NOCTOSHHBIE, BpPEMEHHBIC, MEPUOJUYECKUE.
CnemuduyHocTh Mapa3uToB. PacnpocTpaneHue napa3utu3ma B )KUBOTHOM MHPE.



Tema 3. Apantanmmu B CTPOCHMHM U JKM3HEHHBIX IMKJIaX TNapasuTtoB. Mopdo-
dbuznonornueckue agantanuyd napasuToB. dopma M pasMepsl Tela, OpraHbl MPHUKPEIUICHUs,
JBWDKCHUS, [IbIXaHUS; THIICBapUTENbHAs, HEpBHAs, BBIICIUTENbHAS, II0OJIOBasl CUCTEMBIL.
[TpucniocoOnenust 3MOpPHOHANBHBIX M JISIPBAIBHBIX CTaAuil mapa3uToB. KHU3HEHHbBIE ITUKIIBI
[apa3suToB, 4YepeJoBaHHE MOKOJIeHWH. [IpomexkyTouHble X035€Ba U TEOpUS MPOUCXOKICHUS
3TOTO SIBJICHUS.

Tema 4. [lapasurodayna u cpena. 3aBUCUMOCTb MapasuTo(dayHbl OT BO3pacTa XO3sMHA,
CE30HHBbIE M3MEHEeHMs mnapazutodayHsl pbiO. Bapumanuu napasurodayHbl ppld B pazIuyHbIC
ronel. Ilapasurodayna m mumma peid. [lapasurodayna m obOpa3 KM3HH PBIO. 3aBUCUMOCTH
napa3utodayHbl OT MUTPAIUi, YaCTOTHI BCTPEYAEMOCTH M OOIIECTBEHHOTO 0Opa3a pbi0o. OOMeH
napasutoayHaMu M CaMOOYHMIICHHWE OT Iapa3uTOB. 3aBHCHUMOCTh Mapa3suTodayHbl pbIO OT
reorpapuueckux ¢GakTopoB, 3HAUCHHUE JAHIMIAPTHO-KIUMATHUYECKUX 30H. 3aBUCUMOCTH
napasutoayHbl OT pPa3MepoB IUIOMIAAM PACHPOCTPAHEHUS PHIO M OT CTENeHH ee
M30JIMPOBAaHHOCTU. BiusHue Ha mapaszutodayHy OIM30CTH HAXOXKIEHUS XO3MMHA K TpaHULAM
CBOETO apeaina. BiusiHue perKTOBBIX YCIOBUH CYIIECTBOBAHUS X035MHA HA €ro napasutodayny
pbI0. 300oreorpaduueckoe palOHUPOBAHHUE 110 UXTUOMAPA3UTOIIOTUYECKUM JaHHBIM. BiusHue Ha
napazutodayHy akKIMMaTH3alUKd U HHTPOAYKIUH. JMHAMHUKA N3MEHEHUs Mapa3uTodayHbl peIO
B BOJIOXPaHMJIMIIAX.

Tema 5. Bo3sgelictBue mnapasuTa Ha XO3slMHA M peakUys XO03dMHA Ha Iapa3uTa.
Mexanunueckoe BozzaeiictBue. OTHSATHE y pbIO BelIeCTB, HEOOXOAMMBIX Ui UX HOPMAaIbHON
KU3HEJEATENIbHOCTH. TOKCHMYeCKoe BO3JeiicTBHE mapa3uta Ha pbl0. OTKpbITHE MyTeW 1S
MIPOHUKHOBEHUSI BHYTPh OpraHM3Ma XO03iMHA MaTOreHHBIX MHUKPOOOB W BUPYCOB. IMMyHUTET
pBIO IpU Napa3uTapHbIX 3a00aeBaHusAX. KileTouHble, TKaHEBbIE U TYMOpaIbHbIE PEAKIIHHU.

Tewma 6. bone3nb u GakTopsbl, CIOCOOCTBYIOIIUE €€ MOABIECHUIO. FICTOYHMKH, MEXaHU3MBbI
u (Qakropbl nepenaun Oosie3HU. Bo3HUMKHOBEHue, TeyeHHE W JAMHAMUKAa SIU300THU.
[TaTonornyeckue uameHenus poid. Hapyienne oOMeHa BemecTB U HEKpo3 TkaHel. Omyxonu y
pHIO.

Tema 7. OcHoBHble HH(pEKLIHMOHHBbIE 3a0oieBaHusi pbul0. BupycHele, OakTepuanbHble
3a00J1€BaHUs, MHKO3EI.

Tema 8. OcHoBHble WHBa3MOHHBIE 3aboneBaHust pbI0. IIpoTo30iiHBIE 3a00seBaHUS.
Mukcocniopuano3bl. 3aboneBaHusl pPbIO OT 3apa)K€HUs, KIYTUKOHOCLAMH, KOKIHUIAUSIMH,
MUKPOCHIOPUJIUSAMH,  UHPY30pUsAMH  (XHJIOJOHEMIEe3,  MXTHOQTHUPUO3,  TPUXOJUHO3BI,
anuo3omo3bl). Ilpusnaku 3a0osieBaHuid, Mepel OOpbObI M mNpoduiakTHKa. ['eIbMUHTO3HBIE
3a0oseBaHus ppl0. MOHOT€HOM103b!I (AAKTUIIOTUPO3, TUPOIAKTHIIE3, TETPAOHX03). TpemaTono3sl
(uepHuibHAsE OOJIE3HH TAPU3UTHYUECKAs KaTapakTa TJia3, TeTpakoTuie3 ©u ap.). LlecTomossr
(xaBuo3 kapuodwmmies, TpueHodopos, nurynes, mnporeoredanes u ap.).. HemaTomossl
(padumackapuio3, KaMaqIaHUA03, aHU3AKUI03 MOPCKHUX KOCTHUCTBIX PbIO). AKaHToIedane3bl.
Bbrennossl. Kpycraneoss! (sprasuies, JiepHeo3, apryie3) Bo3oyaurenu 3aboseBaHuil, NX HUKIIbI
pa3BUTHSA, MEPHI OOPHOBI U MpodUIaKTHKA [ eIbMUHTO3bI, MepeaaroIuecs OT pbl0 K YeIOBEKY.
Omnucropxo3 Judpmmnobotprossl. JKU3HEHHBIM LMK BO30yauTeNns, Mepbl OOpbOB U
npoduIaKkTUKA.

Tema 9. Hemapasurapusie 3a0oneBaHust pbl0. AnuMeHTapHble Oonie3nu. LleppouaHas
nereHepanusi nedeHu ¢openu. Hapymienne oOMeHna BemecTB y Oemoro amypa. ['emaroma
¢dopenu. bone3nu, BO3HUKAIOIIKE MPH YXYALICHUH YCIOBHI OKpyKaromien cpenbl. Achukcus.
["azomy3sippkoBasi 6osie3Hb. Heszapasubiii OpaHxuoHEKpo3. TOKCHKOJOTHUYECKHE 3a00JIeBaHUS
pb16. TpaBmbl pei0. DyHKIIMOHANBHBIE O0se3HU. benonsTHucTas 601€3Hb JIUYMHOK JIOCOCEBBIX.
Bopasnka »xenrouHoro Mmemnika. bonesHu, Bo3HHMKarolue B pe3yibTaTe YXYIIIEHUS YCIOBUN
BhIpaiuBanus. bonesnu peid ¢ HeonpenenenHo aTuonorueil. Caprinanckas 601€3Hb.

Tema 10. Ilpodmmaktuka u Tepamus Oosie3Hel prid. PriOOBOAHO-MeTMOpaTUBHBIE M
BeTepUHApHO-CAaHUTapHble Meponpuatus I[IpopuiakTuyeckue MEponpusTHs B €CTECTBEHHBIX
Bojoemax. [Ipodunaktuyeckue TepaneBTHUYECKHE MEPOIPHUATHS B PbIOOBOJHBIX XO3SICTBAX.
Hcnonb3oBanue 3HaHWH O mapasuTodayHe pbl0 B PEHICHHHM BOIPOCOB  MOBBIMICHUS



PBIOOTIPOTYKTUBHOCTH BOJOEMOB, JIOKAIBHOCTH TOMYISAIUNA PBIO U HEKOTOPBIX BOIMPOCOB
300reorpadumu.

Tema 11. CoBpeMeHHbBIE METO/IbI UXTHOIMAPA3UTOIOTUYECKUX HCCIeA0BaHu. MeTtoauka
MOJIHOTO ¥ HEMOJIHOTO IMapa3sHTOJOTUYECKOTO BCKpBHITHS pPbIO COOp ¢uKcamus M OKpacka
Mapa3uToOB PBIO, MPUTOTOBIICHUE TIOCTOSIHHBIX U BPEMEHHBIX IMPENapaToB.

b1./1B.08.05.05 [IpoayKTUBHOCTH BOAHBIX IKOCUCTEM

DneKTUBHAs AUCLUILINHA.

Cemectp 7, 3a4eT.

S3BIK peanuzanuu — pyCCKuu.

OO0w1ast TpPyA0EMKOCTh AUCLUILIMHBI COCTABISET 2 3.€., /2 4acOB, U3 KOTOPBIX

— nexnud: 16 u.;

— CEMHHapPCKHeE 3aHsTus: 18 4.

TemaTnuyeckuil nyian:

Tema 1. Baenenue. HMcropust ruapoOMOIIOTMYECKUX HCCIEAOBAHUM U H3Yy4eHUS
OMOJOTrMYEeCKOH MPOAYKTUBHOCTH  BOA0eMOB. (COBpPEMEHHOE COCTOSHUE  H3YYEHHOCTH
OMOJIOrNYEeCKON MPOAYKTUBHOCTH BOJOEMOB. Bkiaj oTedecTBEHHBIX M 3apyOeKHBIX YUEHBIX B
pazpaboTky Teopuu OwmonormueckoinpoxaykruBaoctu. [.I. Buubepr, B.C. UBneB —
OCHOBOITOJIO)KHUKM H3y4eHHUs] OOIIMX 3aKOHOMEPHOCTEH CTPYKTYpHO — (DYHKIMOHAJIBbHOM
OpraHM3aly BOJIHBIX 3KocucTeM. CoOBpEeMEHHbIE TIHIPOOMOIOTMYECKUE HCCIIEIOBAHUS
BOJIOEMOB.

Tema 2. MupoBoil OKeaH Kak e€auHas OKOJOTMYECKas W JUHAMUYECKas CHUCTEMA.
[TpoayKTUBHOCTh BOJHBIX 3KOCHUCTEM. DakTOpbl, BIMSIONIME Ha MPOJYKTHBHOCTb BOIHBIX
JKOCHCTeM (CBET, TemIeparypa, TedeHHs, TIiyOuHa, kuciopoxa, pH cpemsi, OuoreHHbIC
BemiecTBa). [Ipocteie Moaenu skocucteM. KommonenTs! skocucteMm. IIponeccel, mpoTekaromue B
skocucteMax. Tpoduueckrue ypoBHH. CTPpYKTypHBIE U (PYHKIIMOHAIbHBIE OCOOCHHOCTH BOJIHBIX
skocucteM. CTpykTypa OMOIIEHO30B. MeXBHJIOBbIE OTHOLIEHHS. DKOCHCTEMBbl Ha TpaHHLE
pasnena cyocTpaToB.

Tema 3. Xumus u xu3Hp okeaHa. OkeaH Kak OTKpbITas cucreMa. XemocraT. Cucrema
aBTomaruyeckoro perynuposanus pH. Xwumnueckas mnaboparopust okeaHa. KapOGonarnas
cucreMa. buoreHsl 1 3aKOHOMEPHOCTH MX paclpesielieHusi B okeaHe. KpyroBopoT OHMOreHHBIX
AJIEMEHTOB B OKE€aHe W UX Pojb B (POPMUPOBAHUU MPOTYKTUBHBIX 30H. VICTOUHUKH MOCTYIIICHUS
OMOreHoB, WX 3amackl W paclpeneleHue B okeaHe. Poib TeueHM B pacnpeneneHuu
MPOJAYKTUBHBIX 30H.

Tema 4. ConmHeuHast SHEprusi — OCHOBa HOBOOOPA30BaHUSI OPraHMYECKOrO BEIECTBA B
okeaHe. DUTOMIIAHKTOH Kak MepBUYHAs Npoaykuus. Ponb ¢gurornankToHa B (GopMHUpOBaHUU
30H TIOBBIUICHHOM TNPOAYKTMBHOCTH. 30OIUIAHKTOH Kak BTOpHYHas mpoaykuusa. Poib
300IJIaHKTOHA B MPOAYKTUBHOCTH BOJI0eMOB. Ce30HHbIE U3MEHEHUS MPOAYKTUBHOCTH (PUTO- U
300IUIaHKTOHA U BEPTUKaJIbHblE MUrpauuu. IIpoayKIMOHHO-IECTPYKLIMOHHBIE IIPOLIECCHI.
VYapTpamnaHkToH. BennurnHbl nepBUYHON U BTOPUYHOM POIYKIINH.

Tema 5. 3o0o6eHtoc u OuoreHHble BemecTBa. KoJaMuecTBEHHOE pa3BUTHE U
pacmpeneneHrue TOHHOUW ¢dayHbl MO THY MOPEH M OKeaHOB. 3000€HTOC TITyOOKOBOIHBIX YacTe
Mopeil 1 okeaHoB. Mcmonb3oBanue KopMoBoro OeHroca peibamu. DakTopsl, onpeAessionne
NPOAYKTUBHOCTh OeHToca. HekToH M oueHka ero oobema oOmeil maccel. Iyt u crnocoObt
OTpeieNIeHs TOTEeHIIUATbHBIX BO3MOXKHOCTEH OMOIOTHYECKOM MPOAYKTUBHOCTH OKEaHa.

Tema 6. I'myOokoBonHble OuOIEHO3bl. «UepHble KypWIBIIMKH» U HUX OOUTAaTelNu.
[Mponykiust OGaktepuit u TepModuiabHble OakTepuu. Tpoduueckue B3aMMOOTHOUICHUS B
TUAPOTEPMAIBHBIX JKOCHCTeMax. [HIpoTepMalibHble HCTOYHUKHM KaK 30HBI MOBBIIICHHON
IPOAYKTUBHOCTH INTyOOKOBOAHBIX KOCHUCTEM. I MapoTepMaIbHbIe HCTOYHUKHU KaK MOCTABIIUKU
OMOTeHHBIX BELIECTB B IOBEPXHOCTHBIE CIIOU MOPEN U OKEAHOB.

Tema 7. Pacnipenenenue Hanbosiee BEICOKOIPOIYKTUBHBIX 30H B MOPSAX U OKeaHax. Pojb
TEYEHUH M TeMIepaTypbl B PACHpPENENCHUHM BBICOKOINPOAYKTHBHBIX 30H. AmnBenuHr. OOmas



Macca M NPOAYKLHS HaceleHHss MHpOBOro okeaHa (IPOAYLEHTbI MU KOHCYMEHTHI DPa3HBIX
TpOoUYECKUX YPOBHEH, MX COOTHOIICHHE, Onomacca, nmpoaykius u P/B-koaddunmentsr). [Ipo-
MBICJIOBOE 3HAa4YCHHUE MIeNb(a, HEPUTHUECKUX PAOHOB, dnHNenaruany, oenranu. [lepcnexTiBsl
pa3BUTHSA MapUKYIbTYphL. [IpobiieMbl, cBSI3aHHBIE C 3aTPS3HEHUEM OKeaHa.

Tema 8. IlpoayktuBHOCTH, YepHoro, AzoBckoro u Kacnwmiickoro mopeit. ®DakTopsl,
BIUSIOUIME Ha MEpPBUYHYIO mnponaykuuio. [IpombicioBeie OoratcTBa. OCHOBHBIE 3aJauyM I10
U3YYEHHUI0O BOJHBIX 3kocucteM IOxubIx Mopei. IIpogykruBHocTe YepHOro Mops.
[IpoayktuBHOCTH A30BCKOTO MOps. [IpoaykTuBHOCTE Kacnuiickoro Mmops.

Tema 9. IlponykTuBHOCTH ceBepHOM rpymnnbl Mopeil. (bantuiickoe, bapenneso, benoe,
Kapckoe, mope JlanteBbix, Boctouno-Cubupckoe, Yykorckoe). OOmas XxapakTEepUCTHKA
HaceneHuss mopeil CesepHoro JlegoBuroro oxeana. [IponyktuBHOCTh bantuiickoro Mops.
[InaHKTOH, €ro MpOAYKTUBHOCTb M paclpeiesieHue Mo pailoHam. Ce30HHbIE H3MEHEHHs B
IUTAHKTOHHBIX COOOIIECTBaX. 3Hau€HHE 300IUIAHKTOHA B MUTAaHUU pbIO. JloHHBIE cOOOIIECTBa U
ux pasmemneHue. [IpoaykTuBHOCTH OEHTOCA U €ro HCIMONb30BaHHE. PHIOOMPOTYKTHBHOCTS.
3arpsizHeHue bantuku M ero mocieacTtBus. MeXIyHapOAHbBIE IMPOrpamMMbl IO H3YYEHHIO
npoayktuBHocTu bantuiickoro mops. Ilpogykrusaocts bapenneBa mops. buoreorpaduueckue
TPYNIUPOBKM HACEJIEHUsT M TIpaHulbl uX pacnpoctpaHeHud. Ponp Tompderpuma B
poayKTUBHOCTU bapeHiieBa Mopsi.

Tema 10. IIpoayktuBHOCTH JlanpbHEeBOCTOUHOM rpynmnbl Mopei (Snonckoe, Oxotckoe,
bepunroso). Ilpoucxoxnenue mopeil U ux cBs3b ¢ Tuxum okeaHoMm. COBpEeMEHHBIH OOIHK
OKpamHHBIX Mopel. CocTaB HaceJleHHs IO MNPOUCXOXKICHHI0. AMpubopearbHOe U
ampunanupuyeckoe pacrnpocTpaHeHHe oOpraHu3moB. KadecTBeHHass H  KOJIMYECTBEHHAs
XapaKTEpUCTHKA IJJAHKTOHA U €r0 BEPTUKAIbHOE U TOPU3OHTAILHOE paclipesiesieHue B OEHTaIH.
Pacnpenenenne OuoneHo3oB OeHToca. BbICOKONpOAyKTHBHBIE paiioHBL. [IpombicioBbie
OMOJOTrNYECKHEe IPYIIbl U UX MPOJYKTUBHOCTb.

Tema 11. IIpogyKTUBHOCTH peUHBIX 3KOcHUCTeM. MopdomeTpuueckas XapaKTEpUCTHKA
pek. IlonsiTue KOHTHMHyyMa. XapaKTepHCTHKa peyHOro HacejaeHus. BujgoBoe paszHooOpasue,
HKOJIOTUYECKUE TPYNIHUPOBKH. BiusHMe TeueHMs Ha pacrpejeseHHe IUIaHKTOHAa M OeHToca.
[11aHKTOH peK, MPOAYKTUBHOCTh U €€ CEe30HHbIe M3MeHeHus. duro- um 3000eHTOoC. CocTaB U
pactipenesnienue B pekax. JloHHele OuoneHossl. Ilepuduron. buoctok. Payna u ¢iopa
IPUIATOYHBIX cUCTeM peK. CTpyKTypa MOIMYJISIIHUM.

Tema 12. IIponyKTUBHOCTb O3€pHBIX 3KOocHcTeM. Tumbl M Kiaccudukanus o3ep U ux
npoucxoxaeHue. O0miast xapakTepucTika (Gaopbl U GayHbl 03€p pa3IUYHOrO TUMNA. buoneHo3b!
IUIaHKTOHa U OeHTOoca. KommuectBeHHOe pacnpeseneHue opraHu3MoB. Ce30HHBIE U3MEHEHHS.
Ponb nnankTona u 6eHroca B nutanuu pbio. [Ipoaykuust opranuzmos. IIpoaykTuBHOCTH 03€p.

Tema 13. [IpogykTuBHOCTE BogoXpaHuiauil. [IporcxoxaeHne BOLOXPaHWINIL U UX POJIb
B (opmupoBanun HaceneHus. CocTaB M NPOAYKTUBHOCTh IUIAHKTOHA B BOJOXPAHMIIUIIAX
Pa3IMYHBIX MO MPOUCXOXKICHHIO U (hopme. DopmupoBanue GUTOOEHTOCA, POJIb MAKPO(UTOB B
KHU3HU BojpoxpaHwiul. [IpoaykTuBHOCTH 3000eHTOCAa. KonnuecTBeHHbIE pa3inuns B pa3BUTUU
IUIAaHKTOHa M OEHTOca MO OMNpeNeNeHHBIM y4YacTKaM BOJOXpaHWIMLI. BrusHue konebanHus
YPOBHS BOJbI Ha pa3BUTHE OpraHu3MoB. Ce30HHbBIE CYKIIECCUM B HACEJICHWU IeJardaid U JHa
BO0€MOB. MeTo/1bl YBEIUYEHHUS TPOJYKTUBHOCTH BOIOXPAaHWIINLL.

Tema 14. buonornueckue pecypcbl MUpOBOro okeaHa M KOHTUHEHTAJIbHBIX BOJIOEMOB,
UX OCBOEHHE U BOCIPOM3BOJICTBO. DKOJIOTHYECKHE OCHOBBI OXpaHbl THAPOChEpHI.

b1.71B.08.05.06 YacTHasi uXTHOJIOTMsI

DNeKTUBHAS AUCIUILTHHA.

Cemectp 8, sk3ameH.

SI3BIK peanuzanuu — pyCcCKuu.

OO6m1ast TpyI0€MKOCTh TUCIUIUIMHBI COCTABISIET 3 3.€., 108 yacoB, U3 KOTOPBIX
— nexnud: 20 u.;

— CeMUHapCKue 3aHATus: 14 .



TemaTnueckui nJian:

Tema 1. Ilpeamer u 3anaun «HacTHOM UXTHOJIOTHUN.

Mecto ppi0000pa3HbIX U PbI0 B CHCTEME KHUBOTHOT'O MHpE.

Knaccudukanuu poi6. Bkiag oredecTBEHHBIX YUEHBIX B pa3BUTHE Kilaccupukauu

pB16000pa3HbIX U peid. CoBpeMeHHbIe npeacTaBieHus o Cucteme ppid00OpasHbIX U PHIO.

Tema 2. Pe16000pa3Hbie

Kitacc Mukcunsl.

Knacc Munoru. Anatomo-mMopdosoruueckie OCOOEHHOCTH, pacHpoOCTpaHEHUE H
Ouomorus.

Tewma 3. Kitacc XpsitieBbie poIObI.

AHaromMo-Mop(hoIorHuecKre 0COOCHHOCTH, PACIIPOCTPAHEHUE W OUOJIOTHSL.

Tewma 4. Kitace Jlydenepoie pbIObl.

OTpsizbr: MHOTOTIEpOOOpa3HbIEL, 0ceTpooOpasHebIe, MaHIIUPHAUKOOOPA3HEIE,
aMHeoOpa3HbIe,

apaBaHOOOpa3HbIe, yrpeoOpa3HbIE.

Tema 5. Knacc JIyuenepsie pbIObL.

OTpsnel: cenpaeoOpasHbie, KaprmooOpa3Hbie, XapalmHOOOpa3HEIC.

Tema 6. Kitacc Jlyuenepsie poIObL.

OTpsazel: cOMOOOpa3HbIE, APTEHTHHOOOPA3HBIE, KOPIOMIKOOOpa3HbIe, JT0COCEO0OpasHEIE,

IIyKOOOpa3HEIe.

Tema 7. Kimacc Jlyueniepsie poIObI.

OTtpsasl: croMmueodpasHbie, MUKTO(POOOpa3HEbIE,

TPECKOOOpa3HbIe, YAMIBITIKOOOpa3HbIe, KapImo3y0ooOpasHEIe.

Tewma 8. Knacc Jlyuenepsie pbIObI.

OTpsIbl: KOMIOMIKOOOpa3HbIe, CKOPIIEHOOOPa3HbIE, OKYHEOOpa3HBIC.

Tema 9. Knacc Jlyuenepsie pbIObI.

OTpsnpl: OKyHEOOpa3Hble, KaMOai000pa3Hble, UTTI00PIOX000pa3HEbIE.

Tema 10. Knacc MscucrononactHbie phIObI.

[TyTH BOTFOIIMH OTACTBHBIX TPYII PHIO.

b1. /IB.08.05.07 IIpecHoBogHAsA aKBaKyJbTypa

DNeKTHBHAS AUCUIUIUINHA.

CemecTp 8, 3auer.

SI3BIK peanuzanuu — pyCCKUi.

OOw1ast TPyA0EMKOCTh AUCIUIIUHBI COCTABISET 2 3.€., /2 4acOB, U3 KOTOPBIX

— exrmd: 20 u.;

— ceMUHapcKue 3aHiaTus: 14 4.

TemaTnueckuii niax:

Tema 1. AkBakynbpTypa Kak OTpaciib X03HCTBa

[TonATHE aKBaKymbTYpHl. 3HAUYE€HWE THUAPOOMOHTOB B INHTAaHUHM YEIOBEKa. B MHpE, B
Poccun u B Cubupu. TenaeHuuu pa3BuThs peiOoBoJcTBa B Mupe, B Poccun u B Cubupu. Tumnsl
PBHIOOBONIHBIX  XO3SHCTB. [IpaBOBbIE OCHOBBI PETYIUPOBAHHS JEATEIBHOCTH B 00JIACTH
AKBaKYJIbTYpBI.

Tema 2. Po10ObI Kak OOBEKT KyJIbTUBUPOBAHUS

dakrtopsbl, BAusOmEUE HAa 3()(YEKTUBHOCTD KYIbTUBHUPOBAHHUS PHIO — aOMOTHYECKHE WU
OonoTtnueckue. HopmaTwBBI mapaMeTpoB cpeabl TpU KyIbTHBHpPOBaHWM pbi0. OcobeHHOCTH
KyJIBTUBUPOBaHUS (OpENU, OCETPOBBIX, CUTOBBIX, Kapra, 6eoro ToiacTono0uKa, 6enoro amypa,
O0yddano, nryku, yrps, KaHaJIbHOIO COMa, THJIAIUU.

Tema 3. [TacTOMIIHAS aKBaKyIbTYpa

[TonsTre macTOMIIHON akBakyIbTyphl. [loHSTHE e€cTecCTBEHHOW PHIOOTPOAYKTHBHOCTH.
30HBI MacTOUIIHOTO pbIOOBOACTBA. [IpMHIIMIIBI OpraHKU3aluy NAacTOMIIHOTO prIOoBOACTBA, PBO,
OCHOBHBIC IIPOU3BOJACTBEHHBIE TPOLECCHl. TEXHONOTMU 3apbIOJIEHUs BOJOEMOB, pPacUEThl



IUIOTHOCTH TOCaAKH. MeTtoasl o00moBa. MeTonsl HMHTEHCHU(HKAIMKA TMPOU3BOJACTBA B
nacTOUIIHBIX PHIOOBOAHBIX XO03siicTBax. OCOOCHHOCTH BBIpAIIMBAHMS Pa3HBIX BUIOB PHIO B
YCIOBHAX MAacTOMIIHOTO X03siicTBa. [TacTOuniHoe pridoBoacTBO B 3anagHoit Cubupw.

Tema 4. [IpynoBasi akBaKyJIbTypa

[lonsiTue npyAaoBOM akBaKylbTypbl. 30HBI IpyaoBoro psldoBojacTBa. Ilpynosoe
peiOoBOACTBO B 3anagHoit Cubupu. Tumbl, cuctemMbl, GOpMBI U 0OOPOTHI MPYAOBBIX XO3SHUCTB.
Karteropuu u ycTpoiicTBO pHIOOBOAHBIX HPYIOB. [ MAPOTEXHUYECKUE COOPYKEHHS B MPYJOBOM
pbpIOOBOHOM X03siicTBe. OCHOBHBIE NMPOMU3BOJICTBEHHBIE MPOIECCHl B MPYAOBBIX XO3SHCTBaX.
Metoapl MHTEHCH(HKAIMKA  TPOM3BOJICTBA B  MPYIOBBIX  PHIOOBOJIHBIX  XO3SCTBaX.
[Tomukynerypa. Opranmszanus npyaoBoro xossiictsa: PBO, TpeGoBanus K IUIOMAIKE s
CTPOMTENBCTBA, PACUYET MOTPEOHOCTH B BOJE, MPOSKTUPOBAHHUE, CTPOUTENHCTBO. OCOOCHHOCTH
BBIpAIIMBAHUS Pa3HbIX BUJIOB PbIO B YCIOBUSX MPYI0BOTO XO35HCTBA.

Tema 5. UHnycTpuanpHas akBakyJabTypa

[lonsiTHe WHAYCTPUABHON aKBaKylbTYpbl. THIBI WHAYCTPUATBHBIX PHIOOBOIHBIX
x03s1iicTB. OCOOCHHOCTH BBIpaIMBaHus phIObI B cagkax. OCOOCHHOCTH BBIPALIMBAHUS PHIOBI B
Oacceiinax. Y3B wu mpunuun ero pabotel. OOopymoBanue s Y3B: OuodunsTpsl,
JEHUTPU(DUKATOPbI, OKCUT€HATOpbl, OacCEiHbI, BCIIOMOraTelbHOE O0OpYyIOBaHUE, KOHTPOJIb
KauecTBa cpeaibl. OCOOEHHOCTH BhIPAIIMBAHKS PA3HBIX BUJIOB KYJIbTUBUPYEMBIX PBIO B YCIOBUAX
MHAYCTPUAJIbHBIX PbIOOBOIHBIX XO3SICTB pa3HOIo THUIIA.

Tema 6. Kopma 1 TexHOIOTHU KOPMIIEHHS PHIO

[TonsTHE NUIIEBOM IIEHHOCTH KOPMOB. [loTpeOHOCTH PBIO B OenKax, KHpax, yriieBojax,
BUTAMUHAX M MHKpodsieMeHTaxX. Bumbl kopmoB st pbei0. EcTecTBeHHbIE M UCKYCCTBEHHBIE
kopma. CrapToBble, MPOAYKIHMOHHBIE W PENPOAYKIHMOHHbIE KOpMa. XapaKTepUCTUKH,
pelenTypsl M TEXHOJIOTMH MPOU3BOJCTBA HMCKYCCTBEHHBIX KOPMOB, KOMIIOHEHTHI MMl HX
IIPOU3BOJCTBA. bHOTEXHUKa pa3BelleHUsl KUBBIX KOpMOB. TpeOoBaHHS K KauyecTBY KOPMOB.
KopmoBoit koadduunent. OcoOEHHOCTH KOPMJICHHMS pa3HbIX BHUJOB KYJIbTUBHUPYEMBIX PBIO.
TenneHUnN HayYHBIX HCCIEI0BaHUMN B 001aCTH KOPMJIEHUS PbIO.

Tewma 7. Pa3Benenue poio

[TonsiTe pHIOOBOIHOTO TOCAJOYHOTO Marepuaia. 3aroToBKa AUKUX MPOU3BOJUTEIEH.
[ToHsATHE MIIEMEHHBIX MPOU3BOJUTENEH, OOHUTHPOBKA, HANpaBiIeHUs cenaekiuu polo. [lomyuenue
pHIOONOCaAOYHOrO0 MaTepHaja MyTeM EeCTECTBEHHOIOo HepecTa. TeXHOJIOTMH HCKYCCTBEHHOIO
pasBe/ieHus] PbIO: TOJIyueHHE TOJIOBBIX MPOJIYKTOB (OTOOpP M IMOATOTOBKA MPOM3BOJIUTENEH,
METO/Ibl CTUMYJIMPOBAHUS CO3PEBAHUS MOJIOBBIX MPOAYKTOB, OIJIOJOTBOPEHUS U OOECKICHBAHUS
UKpBI); HHKYOAIUS UKPHI (TEXHOJIOTHH MHKYOAIK, UHKYOAIIMOHHBIE alapaThl pa3HbIX THUIIOB,
rpaayco-1HHd, OCOOEHHOCTH WHKYOAallMM WKpbl pa3HbIX BUAOB DPbIO); MOJApAIIMBAHUE MOJIOIU
(9TamHOCTh Pa3BUTHUSL MOJIOJHU, YXOJ 3a MPEIMYNHKAMHU, TUYUNHKAMHU, MOJIOJIbIO Pa3HbIX BUIOB
pb10). CriocoObI yueTa UKpbl U MOJIOAH PBIO.

Tema 8. Pp160x03s1iicTBEHHAs] MEIHOPAIUS

[lonsitTue prIOOXO3AUCTBEHHOM MeNHOpalMi BOJAOEMOB. Buapl, Tumsl u  (Qopmbl
pBIOOX03AHCTBEHHON Menuoparuu. KopeHHas menuopanus: THAPOTEXHUYECKUE COOPYXKEHHUS,
IUTAaHUPOBKA JHA BojoeMa. Tekyluas Menuopauus: yaoOpeHue, aspauus, yAaJeHHE HIOBBIX
OTJIOXKEeHUH, Ooppba C 3apacTaeMOCTblO, pBIXJEHHE JHA. buooruueckas MeaHoOpaLus.
JleroBanue.

Tema 9. Akknumatu3amus peio

[TonsTHe akKIMMaTU3allKK, €€ LU U 33Ja4d. DTallbl aKKJIMMaTU3allMOHHOTO TpoIiecca,
MOHSITHUSI HHTPOIYKIIUHU M HaTypalu3alud. AKKIMMaTU3aIMOHHbBIe paboThl B Mupe, B Poccun u B
Cubupu. O0beKTHI akkIuMaTu3auu. [Ipodiema OMOIOTHYECKUX UHBA3HI.

Tewma 10. bone3nu prid

Nudexumnonnbie 607e3HU: BO3OYAUTENIN, CHMITTOMBI, METOIBI TPOPUIAKTAKHI U JICUCHHS.
WHBa3uoHHble 0O0JE€3HHU: BO3OYIUTENH, CHUMITOMBI, METOAbl NPOPUIAKTHKH U JICUCHHS.
AnuMmeHTapHbIe 3a00JI€BaHUs: IPUUNHBI, CHMITOMBI, METO/IbI MPO(PHUIAKTUKH U JICUCHUSI.



b1./1B.08.05.08 boJib110ii NPaKTHKYM (MXTHOJIOTHSI H THAPOOHOIOTHS)

DneKTUBHAs AUCLHUILINHA.

Cemectp 7, 3a4€T C OLIEHKOM, cEeMecTp 8, IK3aMEH.

SI3BIK peanuzanuu — pycCKuu.

OO01mmas TpyI0eMKOCTh TUCHUIUTHHEI cocTaBisieT 11 3.e., 396 yacoB, U3 KOTOPBIX

— mabopatopHbie paboThl: 324 4.

TemaTuueckui nmJian:

Pa3zoen uxmuonocuu

Tema 1. KauecTBeHHas M KOJIMYECTBEHHAs XapaKTEpUCTUKA YJIOBOB. buosornyeckuit
aHaju3 psIo.

Tewma 2. I[Tepuonst oorenesa. Ctaauu 3peI0CTH SUIHUKOB Y PBIO.

Tewma 3. Ilepuoasl ciepmaTorenesa. CTaauu 3penoCcTd CEMEHHUKOB PHIO.

Tema 4. [In010BUTOCTB PBIO (METOIMYECKUE TOAXOABI U OLIEHKA).

Tema 5. U3yuenue monoau psio.

Tema 6. U3yuenue Bo3pacrta psio.

Tema 7. Metoa MophodH3U0IOTHUESCKIX HHIUKATOPOB.

Tewma 8. [1utanue psiO.

Tema 9. Ocreonornueckuii U GeHETUUECKUN aHAIU3BI PHIO.

Tema 10. Mopdomnoruueckuii ananus psio.

Tema 11. I'ucronorus.

Tema 12. CraTtuctuueckast 00pabOTKa MOJIyYEHHBIX JaHHbIX.

Pazoen euopobuonozcuu

Tema 1. duTonnankToH, GUTOOEHTOC, BBICIINE BOJHBIC PACTCHHUS.

Tewma 2. 3oomnankroH. Knacc Konospatku.

Tema 3. 3oomnankToH. Kinacc PakooOpasnblie. BeTBrucTroychble pauku.

Tema 4. 3oomnankron. Kinacc Pakoobpa3nsie. Becnonorue pauku.

Tema 5. 3o06enToc. Kinacc ManomernnkoBbie uepBu. OJIUTOXETHI.

Tema 6. 3006entoc. Kimace [TusBku.

Tema 7. 3o06entoc. Kinacc Hacexomslie. Otpsin [lonenku.

Tewma 8. 3o006entoc. Kmacc Hacexombie. OTpsin BecHsiHku.

Tema 9. 3o06entoc. Kinacc Hacexombie. Otpsan JBykpbuibie (ceM. XUPOHOMU/IBI).

Tema 10. 3006enT0C. Kitacc Hacexombie. Otpsia Pyueitnuku.

Tema 11. Mommocku. Knace /IBycTBopuatbie MOJITIOCKH.

Tema 12. Mommrocku. Knace bproxoHorre MoJuttocKH.

Paszoen uxmuonapazumonozuu

Tema 1. MeToibl Mapa3uTOIOTHUECKUX UCCIIETOBAHUM.

Tewma 2. Mukpockonuueckasi TEXHUKA.

Tema 3. IIpoTUCTBI - MApa3UTHI PHIO.

Tema 4. MoHOreHer 1 MOHOT€HOUI03bI PbIO.

Tema 5. Tpemaroibl U TPEMaTOA03bI PHIO.

Tema 6. OnucTopxo3sl, Mepbl 00pbOBI U TPODPUTAKTUKH.

Tewma 7. LlecTonbl 1 11€CTOI03BI PBIO.

Tewma 8. Hemarosr u HemaTo10361, akaHTOIIEaTN B akaHTOIIe(aIe3bl.

Tema 9. ITusBku, pakooOpa3Hble, MOJTIOCKH — apa3uThl PhIO.

b1./1B.08.06.01 Dxos10rust pacreHni

DNeKTUBHAS AUCIUILTHHA.

Cemectp 5, oK3aMeH.

SI3BIK peanuzanuu — pyCcCKuu.

OO6m1ast TpyI0€MKOCTh TUCIUIUIMHBI COCTAaBISIET S 3.€., 180 yacoB, U3 KOTOPBIX
— JeKnuu: 32 4.;

— CEMUHAPCKUE 3aHATUs: 42 4.



TemaTnuyeckuii njian:

Tema 1. BBEJJEHME B DKOJIOT' IO PACTEHUN

[Tonsarue 06 skonoruu pacrenmii. Kparkas ucropust sxkonorun pacrenuid. Ilomoxenue
9KOJIOTMM PAaCTEHHM B CUCTEME COBPEMEHHBIX HayK. TeopeTHdeckoe M IMPAaKTHYECKOE 3HAYCHHE
JJAHHOM HayKH.

Tema 2. PACTUTEJIbHBIM OPTAHM3M U CPEJIA

Cpena u sxonmormueckue (akropsl. IIpsmMoe W KOCBeHHOE JeicTBHE (HAKTOPOB, HX
knaccupukanus. Cpepl )KU3HU, TOHATHS KOTOI U MecTooOuTaHre. OCOOEHHOCTH BO3IEHCTBUS
HKOJIOTHYECKUX (PAaKTOPOB HA PACTUTEIBHBIN OPTaHU3M U MOHATHE 00 HKOJOTHUECKUX PEKUMAX.
Tumsl 3K0I0ruYecKoi CBsI3U OpraHu3Ma co cpeioil oouranus (J1eTanbHbli, HH(POPMAIIMOHHBIH,
tpopuueckuit). IIpucnocoOuTenpHBIH  XapakTep  OSKOJOTMYecKMX  peaknuil.  Kpuas
YKU3HEJECATECIIBHOCTH, ITOHATHE O IUNIACTUYHOCTH PACTEHUH.

Tema 3. OCHOBHBIE OKOJIOITMYECKHUE EJJMHUIBI

Bun xak skonoruueckas Kateropusi. BHyTpuBHIOBbIE 5KOJIOTHYECKHE €AMHUIBI (0COOBb,
OMOTUI, ILICHONOMYJSLMS, OSKOTUI, »3Kajaa). HaaBuaoBble HSKOJIOIMUYECKHE — EAMHUIIBI
(sKosIorMYecKas rpyria, )Ku3HeHHas (hopMa, apXUTEKTypHasi MOJIENb).

Tema 4. YVBJIAXXHEHUE KAK 9KOJIOT MYECKHI1 ®AKTOP

3HaueHue BOAbl B KU3HM pacteHuil. IloHATHE O NOUKMIOTMAPUYECKUX U
TOMOMOTHAPUYECKUX PACTEHUAX. THUIBI MECTOOOMTAHUM MO XapakTepy YBIAKHEHUS.
OKOJIOrHYecKre TIpyIIbl pacTeHUH 1Mo  yBiIakHEHHI0. (OO030p HKOJOTMYECKUX TIpyII
(kcepouToB, Me30(UTOB U TUTPO(UTOB), a TAKXKE JKU3HEHHBIX (OPM CYXOIYTHBIX PACTCHUH.
I'mapodutsl ¥ UX nprUcHocoOIeHuss K 0COOEHHOCTSIM BOAHOM CpeJibl AKHU3HH.

Tema 5. TEMIIEPATYPA KAK SKOJIOTUYECKUII ®AKTOP

[IpsiMoe 1 KOCBEHHOE 3HaUYeHUE TeMnepaTypbl. Poib ce30HHBIX KoJeOaHUi TeMuepaTypbl
U JUTMHBl BET€TAllMOHHOIO NMepuoja. AJanTallMd PacTeHUN K AKCTPEMaJbHbIM TEMIIEpaTypaMm.
DKOJIOrH4YecKHe TPYIbl U KU3HEHHbIE (DOPMBI XOJIOOCTOMKUX, ME30TEPMHBIX U KapOCTOMKUX
pacTeHuM.

Tema 6. OCBEI[EHUE KAK SKOJIOTMYECKUM ®AKTOP

3HaueHue cBeTa B XKU3HU pacTeHuid. CocTaB M MHTEHCHBHOCTh CBETa B Pa3IMYHBIX
MECTOOOMTAaHUAX. DKOJIOTUYECKHE TPYIIbl PACTEHUH MO OTHOIIEHUIO K CBETY (IeTMO(UTHI,
yMOpo@UTHI, TEHEBBIHOCIINBbIE pacTeHus). [lprucrnocobienns pacTeHU K UCIIOJIb30BaHUIO CBETA
OpU €ro HEJAOCTaTKe U K 3allUTe OT Hero B YCIOBUAX M30BITOUHOTO OCBEUICHUS.
®oroneproan3mM. OCHOBHBIE HKOJIOTMUECKHE TPYNIIBI IO TUIIAM (OTONEPUOINYECKUX PEAKIUH.

Tema 7. BETEP KAK SKOJIOTUYECKU ®AKTOP

Mexanuueckoe BiIusHME BeTpa Ha pacteHus. @DnaroBele (OpPMBI  JEPEBHEB.
@OyHKIIMOHANbHAs CBSI3b BETpa C APYTUMH SKOJIOTHYECKUMHU (aKTOpaMU U €ro KOCBEHHAas poJlb.

Tema 8. [IOUBA KAK CPEJIA )KM3HU

XuMHUYeCKHe CBOMCTBA MOYB Kak MpsMojieiicTBytomue dakTopsl. Peakius pactrenuil Ha
HEJOCTaTOK; ONTHMAJbHOE COJAEpKAaHME M BPEIHbIM H30BITOK 3JIEMEHTOB MNUTAaHUS. THIbI
MECTOOOMTaHUH 10 IJIOJOPOJHIO ITOYB B COOTBETCTBUU CO IIKaJIOH OOraTcTBa M 3aCOJIEHHOCTH
Pamenckoro. Xapakrepuctuka 3BTpodoB, Me30TpodoB U oUroTpodoB. OTHOIIEHUE PAaCTECHUH K
OTJENBHBIM 3JIEMEHTaM: KaJblePUThl, KalblePoObl, HUTPOPHUTHI, TOKCOPHUTHI. IKOJIOTHUSA
pacTeHuil 3acojeHHbIX MectooOuTaHuil. Ilonartue o rnukodurax u raisodurax. Amanranus
rajouToB K IOBBIIIEHHOMY COJIEPYKaHHUIO JIETKOPAaCTBOPUMBIX cojieil. JKu3HeHHbIe (HOpMBI
rasio¢puToB. OTHOIIEHHE PACTEHHUH K peaklMU MOYBEHHOM cpelbl. AUUA0oPUTHI, 0a3UPUTHI U
amduronepantHele pactenus. Crneuuduka cpenpl OOUTaHMS HHU3MHHBIX, BEPXOBBIX U
MEePEXOHBIX TOP(PIHUKOB. DKOJOTHYECKHE OCOOEHHOCTH M >KH3HEHHBIE (OPMBI OOJOTHBIX
pacrenuil. Ilonstue o mncammodurax. Crneuncpuka cpenbl OOMTaHUS MOJBMIKHBIX IE€CKOB.
[TpucniocoOuTeNnbHBIE TPU3HAKU U JKU3HEHHBbIE (PopMbI IcaMMO(pUTOB. 3HaUE€HUE ICAMMO(UTOB
JUis1 GOpBOBI C MOABMKHOCTBIO IECKOB B IMyCThIHsX. [loHsATHE 0 meTpodurax. Crnenuduka cpeabt
obutanus nerpodurtos. [IpucnocoOuTebHBIC MPU3HAKU U KU3HEHHBIC (DOPMBI TIETPOPHUTOB.

Tema 9. [IPOBJIEMA ®UTOMHINKAILIMN



[Tonatne 0 (PUTOMHAMKALUU U €€ TEOPETUYECKUX OCHOBAX. MHIMKAIIMOHHBIE MPU3HAKU
OTIENIBHBIX PACTEHHH, PpACTUTEJIBHBIX COOOLIECTB M PACTUTENIBHOIO IOKpOBa. MeTossl
VH/IMKAIMOHHOW OOTaHMKM W HMX 3HAYEHHE Ui TE0JIOTO-TIOMCKOBBIX PAa0OT M IOYBEHHBIX
uccienoBaHuii. OCHOBHBIE HAIIPABICHUS U 3HAaU€HUE (PUTOMHIUKALIUH.

Tema 10. METO/IbI 9KOJIOI' M PACTEHUI

CranuwoHnapubeie MeTOJbl. JlabopaTOpHBI SKCIIEpUMEHT. MeToa JM3UMETpoB. MeTroa
reorpauecKux MOCEBOB U TOCAAO0K. MeTon (eHosoruueckux HaOmoAeHui. MapupyTHble
MeToAbpl. MeTon TIIa30MEpHBIX OJKOJOTMYECKMX pAnoB. I'pagveHtHbIi  aHanu3. Merton
CTaHJApTHBIX JKosormdeckux wkan JILI'. Pamenckoro. Ilpwioxenue merona craHIapTHBIX
9KOJIOTMYECKHX IIKAJI JJI PEIIEHUS Pa3HbIX SKOJIOIMYECKHX 3aad.

b1./1B.08.06.02 ®uToueHo10rus1

DneKTUBHAs AUCIUILTNHA.

Cemectp 6, 5K3aMeEH.

SI3bIK peanu3anuu — pyCCKUM.

OO01mmas Tpy10eMKOCTh TUCIUTUIHHBI cocTaBiseT 3 3.e., 108 yacoB, U3 KOTOPBIX

— gexuuu: 18 u.;

— cemuHapckue 3ansaTus: 20 u.

TemaTn4yeckui niian:

Tema 1. Benenue

Hayka duronenonorus, ee 3amaun W 3HaueHue. [loHsATHE OCHOBHOTO OOBEKTa
(UTOIEHOIOTHY - PACTUTEILHOTO COOOIIECTBA, MU (PUTOICHO3a, KaK 3JIEMEHTAPHOU CTPYKTYPHI
pactutenbHoro nokposa. dopMmupoBaHue (UTOLIEHO3a KaK HEMPEPHIBHBIM MPOIECC, YCIOBHO
pa3fensIommics Ha CTaguu, nepuoabl, Gassl. OCHOBHBIE CTaguu (GOPMHUPOBAHHS (PUTOICHO3A!
MOJATOTOBUTENbHAS, CTaIUs SKOTOIUYECKOT0 0TOOPA, CTaaus (GUTOIIEHOTHYECKOTO 0TOOpA.

Tewma 2. B3auMmooTHoI1I€HUS pacTeHUH B (PUTOIIEHO3aX

Knaccudukanus B3aumoBnusHuil pacreHuil B puronenoszax no B.H. CykaueBy (1954) u
I'I. Knapky (1957). Ilpsimble (KOHTaKTHbIE) B3aUMOBIHUSHUS: a) (u3MONOrHYeckue; 0)
MexaHudeckue. TpaHcaOMOTHYECKHE B3aMMOBIIMSHUS: a) BHYTPUBHIOBAas M MEXBHUAOBas
KOHKYpPEHLUS, MOHSITHE SKOJOTMYECKONM HUIIM y pacTeHui; 0) ajuienonarus; B) KOJOBbIE
B3auMoBnusHUA 110 10.B. Turosy (1975). TpaHncOnoTHUECKHE B3aUMOBIIHSHHUS.

Tewma 3. Opranuzanusi GUTOIIEHO30B

HIupokass TpakTOBKa MOHATHUSA «CTPYKTypa QurorneHosza» mno B.B. Masunry (1969).
[Tonsitne «opranmszanus ¢uronenoza» mno T.A. PaborHoBy (1985) u ee acmekTol: cocCTas,
IPOCTPAHCTBEHHAs! CTPYKTypa, (pyHKIMOHANbHAs OpraHu3anus (GUTOLeH030B. BuaoBoii coctas
¢uToneHo30B. LleHonomynsnus Kak OCHOBHOM KOMIIOHEHT BHMJIOBOTO COCTaBa (PUTOIIEHO3A U €€
napamMeTpsl — KOJHMYECTBEHHOE Yy4yacThe, BO3pPacTHOM cocTaB, (PEHOJIOTHYECKOE COCTOSHHE,
’KU3HEHHOE COCTOsIHUE (BUTANIUTET). PUTOLEHOTUITHBIN cocTaB (uTO1eH030B. [lonynsunonHbie
U BuzoBble uroneHorunsl. O630p cucreM ¢utoneHotunos [lomnasckoii-CykaueBa-CokooBa
u  Pamenckoro-I'paiima. DKojorMueckwii W  CHHY3HQJIbHBIA  COCTaB  (hUTOIEHO30B.
[IpocTpaHcTBeHHast CTPYKTypa, WIM CTpoeHue, QuroneHo3a. OCHOBHBIE 3JIEMEHTHI
BEPTUKAJIBHON CTPYKTYpbI PUTOLIEHO3a: SIPYC, MOJIOT (MOABAPYC), PUTOLEHOTUYECKUN TOPU3OHT.
Juddy3nas u Mo3auyHas TOPU3OHTANbHAS CTPYKTYpa U CBA3b MX C TUIIAMH paclpeieeHus
LEHOTOIMYJIS M. OcHOBHBIE 3JIEMEHTHI MO3anYyHOU CTPYKTYpPBI duToreHO3A:!
MHUKPOTPYIITUPOBKA, KOHIperanusi, MUKpoueHo3. I[loHsTHe (yHKIMOHAIBHON OpraHu3aluu
¢durtorneHo3a u ocHoBHbIe ee KommoHeHTH 1Mo B.C. UmaroBy u JI.A. Kupuxosoit (1999):
LIEHOSIYEHKA, KOHOM, LIEHOM.

Tewma 4. Biiustnue ¢puTOIICHO30B HA Cpey

[Tonatue ¢utocpenpl. 3aKOHOMEPHOCTH BIMSHUSA (UTOLIEHO30B HA CBETOBOW PEXKUM
9KOTOMNOB. J[MHaMHKa CBETOBOTO peXMMa B pa3HbIX TUNAX (pUToIeH030B. OCHOBHBIE MEXaHU3MBbI
(xaHanbl) BO3ACHCTBHS (DUTOIEHO3a HAa TerooOMeH skorona. dopmyna TerIoBOro OamaHca
pactutenbHOro coodmiectBa. Crnenuduka TEIIOBOTO peXKMMa BO3/IyXa U MOYB B (DUTOIEHO3aX



pasHoro tuma. BiusiHHe (UTOIEHO30B Ha BO3IYLIHBIH PEKUM SKOTOMOB — Ha JIBUXKECHHUE H
COCTaB BO3/lyXa. 3aKOHOMEPHOCTH JMHAMHKH COAEP)KaHUS KUCIOpOJa M YIJIEKUCIOro rasa B
¢utonenozax. Hakorienne n30bITKa KUCIOPO/Ja B HEKOTOPBIX 3KocHUcTeMax. Bomubiii Oamanc
9KoTona. BrusHue QUTOLEHO30B Ha NPUXOAHBIE CTaTbU BOJHOro OanaHca. BuusHue
(UTOIIEHO30B HA PACXOAHbIE CTAaThbU BOAHOTO OanaHca. CuMBOIBHOLUM(POBas MOJAETb BIUSHUS
(GUTOLICHO30B Ha YBJIAXHEHHOCTb MecrooOuTaHui. Ilonstue ¢urtoknumara. OCHOBHbIE
MEXaHU3MBbl (KaHajbl) BIUSHHUS (DUTOLEHO30B Ha 3MAaUYECKYI0 Cpely 3KOTOIA:MOTJIOIEHHE
MHUHEpAJIbHBIX BELIECTB M3 IM0YBbI, 0OpPAa30BaHUE PACTUTEIBHOI'O OIaJa, pa3joXkKeHHe omnaja.
KpyroBopor MuHEpaldbHBIX BELIECTB B OJKOCHUCTeME U (OPMHUPOBAHME IOYBBL. THIIBI
KpPYroBOpOTa MHHEPAJIbHBIX BELECTB U 00pa30BaHKE IIOYB B CTEIHBIX U TAEKHBIX IKOCUCTEMAX.

Tema 5. Knmaccudukanus GpuToneHo30B

Ilonatne u 3HaueHwe Kiaccupukauuu @GuUToneHo30B. COBPEMEHHOE COCTOSHUE
npobnembl  kinaccupukanuu  pacturenbHocTd.  Crenuduka ¢UTONEHO3a Kak — 00beKTa
kinaccupukanuy. KpuTepum U OCHOBHBIE HampaBieHUs Kiaccu(uKauuu (UTOLEHO30B:
JOMUHAHTHBIE  KiIaccu(ukanuu, JeTepMUHAHTHAS  (IIOPUCTHYECKAsT  KJIACCHU(HUKAIIHS,
JIOMUHAHTHO-JIETEPMUHAHTHBIE 3KOJIOr0-MOp(OJIOTHYeCKUe KiIaccupukanuu. J[oMHHAHTHO-
JNEeTePMUHAHTHAsT ~ DKOJOro-mopdonornyeckass KiacCU(UKAIUs  PACTUTEIBHOCTH  MOWMBI
Uprtsimra.

Tewma 6. [Ilunamuka (GUTOIICHO30B

OOpatumMble M HeoOpaTuMmble H3MEHEHUs (uToneHo30B. OOpaTuMble H3MEHEHUS
(Momu¢puKanuu) (GUTOICHO30B — CE30HHBIC, pasHOrOAWYHBbIC ((IIIOKTyaluu), U (HaKTOphl, HX
onpexaenstomue. Knaccuduxanus ¢mrokryaruit mo T.A. PabotHoBy (1983). HeoOGpartumbie
WU3MEHEHHS, WM CMEHbI, GUTOneHo30B. [lonsarue, ocobeHHOCTH W MpHYuHBl cMeH. OCHOBHBIC
oJaXo/bl K mpobneme kinaccudukanuu cMeH. O030p OCHOBHBIX KaTErOpHil CMEH MO CHUCTEMeE
Mupxkuna-Po3zenbepra (1978). OBomtonins GpuToneHO30B. ABTOT€HHBIE U aJUIOT€HHbBIE CYKIIECCUU
¢utoneno3oB. IlpuposHble M aHTPONOrEHHbIE KaTAKIU3Mbl (UTOLEHO30B. Y CTOMUYMBOCTH
¢urtoneno30B. Konnernmusa kimmakca I'. Kaynca u @ KnemenTtca, ee nanpHeliiee pa3BuTue.

Tema 7. BnusHue cpensl Ha pacmpeneneHue (UTOLIEHO30B B IPOCTPAHCTBE H
TEPPUTOPUATBHYIO CTPYKTYPY PaCTUTEIILHOTO TIOKPOBa

ITonatuss Teppuropuanbhblx eaunul pactutenbHoctd (TEP) pasHeix  ypoBHe#
pa3MepHOCTH  —  IUIAHETAapHOIO,  PETHOHAJIBHOTO,  TOMOJOTHYECKOTO. OcHoBHbIE
bakTopblhOpMUPOBAHUS TEPPUTOPUATBHON CTPYKTYphl PacTUTENLHOTO IOKpoBa. BiusHue
KJIUMaTa W TOpHOTO penbeda Ha oOocodnenue TEP mianerapHoil W pervoHanbHON
pa3sMepHOCTeH: Te000TaHHYeCKUX I0sACOB, OOjacTed, MMPOTHBIX 30H M TOA30H, BBICOTHBIX
MOSICOB U MOJATOSICOB, JOJITOTHBIX CEKTOPOB, MAaKpONPOBUHIIMHI, IPOBUHILINN, OKpYroB. BiausHue
MaKpo-, Me30-, MHKpopenbeda, TOpHBIX MOPOA, MOYB M JPYTHX MECTHBIX (DaKTOpoB Ha
pacrtipenenenue (QutoneHo3oB u Ha o06ocobrmenue TEP Tomomornyeckod pa3MepHOCTH:
reo00TaHMYECKMX  pallOHOB, Makpo-, Me30-, MHUKpoueHoXop. IIOoHATHS  30HAIBHBIX,
MHTPa30HAIbHBIX, SKCTPa30HAIBHBIX (UTOLIEH030B. Cxema cooTHomeHus: panros TEP 3emiu mo
B.b. Couage (1972).

Tema 8. HexoTtopeie MeTONBI TOJEBBIX HCCIECIOBAaHUA (PUTOIICHO30B M MpodiiemMa
penpe3eHTaTUBHOCTH TOJIEBBIX MAaTEPUAIOB

Tunsl moONEBBIX METOMOB U3y4YeHUsS (QuTOLEH030B. [loHATHS penpe3eHTaTUBHBIX
MHEpEeNpe3eHTATUBHBIX TOJIEBBIX MaTepuaioB. IIOHATHS NPOOHBIX IUIOIMIAJEH, YYETHBIX
IUIONIA/I0K, TOYEK Yy4yeTa, MOJENbHbIX pacTeHuil. [linomanouynbie MeToAbl MOJTydeHUs
pENpe3eHTaTUBHBIX MOJIEBBIX MAaTEPUAIOB MIPU HAA(PHUTOLIEHOTHUECKOM ((PUTOCTPOMATUIECKOM),
(GUTOLIEHOTHYECKOM U CyO(HUTOIEHOTUYECKOM YPOBHSX HCCIEIOBAaHUN, TO €CThb Ha YpPOBHE
paiioHa uccienoBaHMM, (uTOIEHO3a B IIEJIOM M Ha ypoBHE NpoOHOM muromaau. [lomyueHue
pPENpEe3eHTAaTUBHBIX TOJIEBBIX MATEpPHAJIOB IMPHU HCIOIb30BAaHUM OECIIONIAaOYHBIX METO/I0B.
Metoapl u3ydeHHs (OLIEHKM) OTAEIBHBIX MpHU3HAKOB (uToleH030B. I7MasomepHble u
UHCTPYMEHTAJIbHBIE METOJbl Yy4eTa UHCIEHHOCTH LeHomomyasiuuil. I'nmasoMmepHble u
MHCTPYMEHTAJIbHBIE METO/IbI OLIEHKH MPOEKTUBHOT'O MOKPBITUS U COMKHYTOCTH KpOH. OCHOBHBIE



MOKa3aTenn  MPOAYKTUBHOCTH  (UTOIEHO30B. [lnomamodynpie  METONBI  OmpeeiieHUs
OMOJOTUYEeCKONH MPOAYKTUBHOCTH LEHOMONYISIUN U (UTOLIEHO30B, a TAKXKE XO3SMCTBEHHOMN
YPOXKAaHHOCTH (UTOIICHO30B. METObI OLEHKM KauecTBAa KOpMa Ha MPHUPOJHBIX CEHOKOCAX H
nactoumax. Omnpenenenne OOHUTETa APEBECHBIX MopoA. MeToasl ompeaeneHus Bo3pacTa
pactenuil. Onpenenenre abCOIIOTHOIO BO3pacTa MOJEIbHBIX JAEPEBBEB M0 MOJUYHBIM KOJIbLIAM
U 110 TOJIUYHBIM IPUPOCTaM B BbICOTY. Pacder cpenHero Bo3pacra ApeBECHBIX LIEHOMOMYIISALUN.
MeToapl OLIEHKH OTHOCHUTEIIBHOTO BO3pacTa TPaB M KyCTapHHKOB.BIaHKM reo0oTaHMYecKHX
ONMCAHUMN — MOJIEBBIX OMMCAHUM (PUTOIIEHO30B, UX CO/AEPKAHUE U CTPYKTYpa.

b1./1B.08.06.03 ®utoxumusi

OneKTUBHAS AUCLUILINHA.

Cewmectp 7, 3a4eT.

SI3BIK peanuzaiuu — pyCCKUi.

OO01mmas TpyI0eMKOCTh TUCIUTUIHHBI COCTABISICT 2 3.€., 72 9acoB, U3 KOTOPBIX

— gexumu: 16 u.;

— CeMUHapCcKue 3aHsaTus: 18 u.

TemaTn4yeckui niian:

Tema 1. buonoruyecku akTUBHBIE BELIECTBA JIEKAPCTBEHHBIX PACTEHUM.

Knaccugukanus BemecTB pacTUTENBHOTO NMPOUCXOXKIEHHs. BerlecTBa mepBUYHOrO U
BTOPUYHOrOo MeTalboyin3Ma. BTopuunble MeTabonuThl M OCOOEHHOCTH HX OHOCHHTE3a.
@deHosbHBIE COeMHEHMs, Kiaccuukanus no rpynnaM. KpaTkas xapakTepucTHKa CTPYKTYD,
CBOMCTB OCHOBHBIX Ipynn mnoiudeHosnos. PacnpocrpaneHue nonu@eHonoB B PacTUTEIbHOM
mupe. Puznonornyeckas ponb. [IpukinanHoe 3HaueHNE B MEAULIMHE.

Tema 2. TeprieHoH 1B — BeLIECTBA BTOPHYHOTO META00IM3MA.

Knaccudukanus TEPIICHOUI0B (MOHOTEpPIICHOUBI, -, TPUTEPIIEHOUBL,
TETPATEPIIEHON b " MOJINTEPIICHOMIBI ). OcobenHoctu CTPYKTYp Ppa3InYHBIX
TPYNNTEPIEHOUIOB. PacnpocTpaHeHue TPUTEPIEHOUJOB - DKIUCTEPOUIOB BPACTUTEIBHOM
mupe. Pusnonornyeckas poib. Mcmonb3oBaHue CyOCTaHIIUMM, COAEPKAIIUX IKIUCTEPOUIIBI, B
MEANIIMHE.

Tema 3. Cepaeunble IIIMKO3UIbI ~-TPUTEPIICHOUIBI.

Cunte3 crepousioB B pacTeHUsiX. OCOOEHHOCTH CTPYKTYp CEpAEYHBIX TJIMKO3UIOB.
Knaccugpukanusa. Pacnpoctpanenune B MupoBod ¢uope. Ilpumepbl BHUIOB pacTeHuUM,
MCIIOJIb3YEMBIX B MEIMLIMHE. BKI1aJ TOMCKMX YYEHBIX B U3YYEHHUE CEPIECUYHBIX ITIMKO3HUI0B.

Tema 4. Ankanoussl.

XapakTepucTuka ocoOeHHOCTeH CTpyKTypbl. [Ipumeps! ankaizongoHocoB. PyHKIMU
aJIKaJIoUA0B B pacTeHHH. O3HaKOMIIEHHUE C OCOOEHHOCTSIMM XUMHUYECKHX CBOMICTB aJIKaJIOUJIOB,
00yCJIOBJIEHHBIX CTPYKTYpaMu OTAeNbHbBIX rpymn. Knaccudukanus ankanounnos. [Ipumenenue B
meaunuse. [TypuHoBbIe aKaonabl U IPUMEHEHHUE UX B MUILEBOI MPOMBIIIIEHHOCTH.

b1./1B.08.06.04 ®utoreorpadpus

DneKTUBHas AUCHUILINHA.

CemecTp 7, 3auer.

SI3BIK peanuzaium — pyCCKUi.

OO61mas Tpy10eMKOCTh TUCHHUIUTHHBI COCTABISIET 2 3.€., /2 9acoB, U3 KOTOPBIX

— exnmu: 16 u.;

— CeMUHapcKue 3aHsaTus: 18 u.

TemaTuueckui nJian:

Tewma 1. Brenenue B puroreorpaduro.

®duroreorpadus Kak KOMIUIEKCHAas M MorpaHuyHas Hayka. IIpenmer, oObekT u 3amauu
¢utoreorpaduu. Csizu ¢putoreorpaduu ¢ reorpa@uIeckuMy U ¢ OHOIOTUIECKUMHU HAYKaMH.

Pazgen 1. I'eorpadus pacrennii

Tema 2. OcHOBBI yueHus 00 apeayiax



Onpenenenne noHATHs “apean’”. Bemnumna apeana. KocMonoauTel M 3HIEMHUKH.
Bennuuna apeana BuIa W HagBUAOBBIX enuHul. Popma U ouepranus apeana. OCTpOBHbBIE
MeCTOHaxXOXJaeHus: (9KckiaBbl). CIUIOMIHBIE W TPEPHIBUCTHIE (IU3BIOHKTUBHBIC) apeabl.
Kputepuii n1u3bIOHKTUBHOCTH apeania. PacnipeneneHnue pacteHuid BHyTpu apeana. l{enoapearn.
IIpuemsbl KapTUPOBaHHUS apEasoB.

Tewma 2. Kiaccudukanus u ananms apeaaoB

CxoncTBO M pazauuMe apeajoB  pasHbIX BUAOB. CpaBHUTEIBHOE HM3y4EHHUE
apeanoB.Cxembl  kinaccudukanuu  apeanoB.  Merton — reorpaduyecKMX — AJIEMEHTOB
(meuepapxuueckaskiaccuduraims). Mepapxudeckue KiacCHPHUKAIUN apeaioB. THII, TOATUN U
rpynna apeana. Merop Ouoreorpaduuecknx koopauHat. Kinaccudukanus apeaiaoB 1Mo CTagusm
pa3BUTHSL.

Tema 3. Apean KaKk UCTOPUYECKOE SIBJICHUE

MOHOTONIHOE ¥ NOJUTOIHOE MPOUCXOXKJeHUEe BUAOB. [losnMTomHOE IpOUCXOXKAECHUE
KaKcrmocoO MPOUCXOKICHHUS AUIBIOHKTUBHBIX apeanoB. Bo3MO)KHbIE MOJETH MOJUTOIHOTO
IIPOUCXOXKICHNUS BHUJIOB: THOpUAM3aLUs, aBTOIOJMILIONIUS, BUJOOOpa30oBaHUE B ropax u Ap.
Pa3zmepsl  mepBuuyHOro - apeana. l'eorpaduueckas — auddepeHunanus — (BHKaApU3M).
AJulonaTpuyeckoe U CUMIATPUYECKOE BUI000pa30BaHUE.

Tewma 4. [IBe cTanuu pa3Butus apeana. Cragus OMOIOrHUECKOTo Iporpecca.

dopmupoBaHue nepBudHoro apeana. Paccenenue Buga. Cpeacrsa, XapakTep U CKOPOCTh
pacceneHus Bu0B. EcTecTBeHHBIE CIIOCOOBI paccereHHs] pacTeHUNH. DKOJIOTUYeCcKasi aMILTUTy/a
BUIOB U poiib  (AaKTOPOB, CHOCOOCTBYIOUIMX WJIM TNPENSATCTBYIOIIMX  PACCEICHHUIO.
[Iperpanel.ConpsizkeHHoe pacceneHue BuaoB. LleHoTnueckue Buabpl. Bpemss u  ycnoBus
pacceneHusi. XapakTep TpaHullbl apeasna (BO BpeMmeHH). MoOunpHOCTH apeana. Cranus
Ounosnoruueckoro perpecca apeana. CmerieHue NepBUYHOro apeana. OcTaTOYHBIE apeasbl.
3HavyeHne Maae000TaHUKH [T UCTOJIKOBAHUSI COBPEMEHHBIX JTU3BIOHKTHBHBIX apeaioB.

Pazpgen 2. ®nopa

Tema 5. OcHoBBI yueHus o Quiope. AHanu3 Qopbl

Onpenenenne  ¢aopsl. CooTHoOUIeHHE MOHATUH  “duiopa”,  “pacTUTENBHOCTH”,
“pacTuUTeNbHBIN MOKPOB”. DTaMnbl U3y4eHUs QIOpbl (MHBEHTApU3aLUs, aHAIN3, PEKOHCTPYKIIUS).
Mertonbl naBeHTapuzanuu ¢iaopsl. TakcoHoMuueckuit ananus ¢uiopsl. Tunogoruueckuil aHamms
(9KOJIOTHYECKHM,  KIMMATOJOTMYECKUi,  Ouomormyeckudt u  np.). ['eorpadpumueckuit
(xoponoruueckuit) ananu3 ¢uopbl. Mcropuueckuit aHanu3  (Giaopbl. ABTOXTOHHBIE U
alIOXTOHHbIE BUAbL. CTaauanbHbId (Bo3pacTHOM) aHanu3 ¢uiopbl. CpaBHUTENIBHBIA aHaIMU3
¢sop. BunmoBoe OorarcTBoO Kak OOBEKT CpPaBHUTENBHOM XapakTepuUcTUKH ¢uiop. Meton
KOHKpeTHbIX ¢uop A.W. TonmaueBa. KoHkpeTHas, JoKanbHasi M €CTECTBEHHas Quiopa.
KonnyecTBeHHblE MMOKa3aTeNud MPH CPABHUTEIBHOM H3ydyeHMM (IIop: BUAOBOE OOrarcTBo,
TaKCOHOMMYECKasi  CTPYKTypa, paHroBas  KOppensuus, TaKCOHOMHUYECKHE  HHAEKCHI
(cemeiicTBeHHO-BUAOBOM U J1p.). CTaTUCTHUECKUE METO/Ibl CPABHUTEIHHOTO U3yUeHHS (0.

Tema 6. DHIEMU3M U PENUKTOBBIE SIBJIEHUS B (biiopax. PEKOHCTpyKIMS UCTOPUH (IIOPHI.

OHaeMu3M. 3HaueHHE SHIEMUKOB JUI BOCCTAHOBJIEHUS HCTOpHM ¢uiopel. Kpurtepuun
SH/IEMUKOB. YPOBEHb SHIEMHM3Ma KakK IOKa3aTelb YPOBHS aBTOXTOHHOCTH (uiopbl. DakTopsl,
OTpeNeNgonue ypoBeHb dHAeMusMa. Jluddepennuansisle BHIbL. BuaoBoil u  pomoBoi
SHAEMU3M. PeNUKTOBBII M MPOrPEeCCUBHBIM SHIEMHU3M, MAaJCOSHIAEMHKH U HEOIHJEMHUKU.
Penuxtel. Kputepum penukrtoBocTH. CHcTemMaTHyeckMe U reorpauiyeckue  peuKThI.
[TapunanbHple U TOTallbHbIE reorpapuueckue peiaukThl. [lceBaopenuKkThl (AUIBIOHKIUS TOJ
BO3/ICUCTBHEM aHTPOMOTreHHBIX (akTopoB). Kiaccudukamus reorpaduiyeckux peiavkToB (10
CTEINEeHU KU3HCHHOCTHU, XapaKTepy yOexuIa, Bo3pacty u Aap.).

Tema 7. IIpoGnemMsl HIOpHUCTHYECKOTO pailOHUPOBAHUS CYLITH

OO6mme POOTIEMBI pariOHUPOBAHMS. Boranuko-reorpaduyaeckoe u
dnopuctuueckoepaiionpoBanue.  IlpuHnunel  palionupoBaHus.  ['paHUIBI  BBIIEIOB
paiionupoBanus. lLlemocTHOCTH  BBIIENOB  paiioHmpoBaHus. [Ipobrmema kimaccudukanmum
pacturenbHocTH.  CooTHomeHHe  OoTaHHWKO-reorpaduueckoro,  (GIOPUCTHYECKOTO U



reoboTaHnYecKoropaiioHupoBanus. Eauuunsl  paiioHupoBanus. COBpeMEHHBIE CHUCTEMBI
(I1opuUCTHUECKOrO PaiOHUPOBAHUS.

Paznen 3. PactutenbHOCTh 3€MHOTO 11apa

Tema 8. Teorpadmst Qutoneno3oB. DakToOpbl, ONPEACISIONIUE pacIpeacICHUE
¢utoreno30B. OCHOBHBIE 3aKOHOMEPHOCTH pactipenesieHus: purouneHo3oB. Cxema uaeaIbHOro
KOHTHHEHTA

Tema 9. BeunoseneHble TPONMYECKHE M AKBaTOpuUaibHble Jieca. OCHOBHBIE OO0JIACTH
pacnpoCTpaHEHHUs! JOKICBBIX TPOIIMYECKUX JecoB. ['mien, cenpBa, KyHIIIM. BeprukanbHas u
TOPU30HTANIbHAS CTPYKTYpa SKBATOPHUATBHBIX JiecOB. JKW3HEHHBIC (OPMBI PACTEHUUN THIICH.
Masrpsl.

Tema 10. JIucronagHeie Tponuyeckue Jieca U CaBaHHOBBIE penkoliechs. Jloxae3eneHbie
neca lOro-Bocrounoii Asum (THKOBbIE W casioBble). KaaTWHra — CE30HHBIC TPOIHMYECKHE
necalOxHolt AMepuku.

Tema 11. Adpukanckue caBaHHbl. KOMIIJIEKCHOCTh PacTUTENIBHOIO IMOKPOBA CaBaHH.
baobGaboBasi, akanmeBas u  manbMoBas  caBaHHBL.  CaBanHbl  OxHoil  Adpukw.
IOxHOamMepuKaHCKHME BapHaHThl CaBaHH (KaMIOC CEppafoc, KaMIOC JIMMIIOC, JbSHOC).
CaBaHHBIABCTpAIUY.

Tema 12. CyOrponuyeckue U YMEPEHHO TEIUIble JKECTKOJIMCTHBIE, XBOMHBIE,
JaBpONMCTHBIE  Jeca u  kycrapuuku  (CpemuzemHOMopckuid  ckpa0).  OOGnactu
COCPEIU3EMHOMOPCKUM  KIMMaToM. OcCOOEHHOCTH pacTeHH — 3aupUKaTOpoB CcKpada.
Dkonornyeckass KOHBepreHuus (Giaopsl ckpaba B pa3HbIX paiioHax. Makkus, MakBHUC, rapura,
ToMuUIsipel, (purana (CpeauszemHoMOpbe), uvanmapanb (CeBepHas Amepuka), MaTTOpalb,
scimHanb (Ymm), punbdom (FOxuas Adpuka), ckpa0 (ABcTpanus).

Tema 13. ITycteinu. Tpomuueckue u cyOTponuueckue NycTbiHU. JKH3HEHHBIE (POPMBI
NYCTBIHHBIX BHUJOB pacTeHnid. Caxapa — Benuuaiimmas mycTeiHs Mupa. HOxHoadpukanckue
nycteiHU. [lycteian CeBepHoit u IOxHoi Amepuku. Ilycteinn EBpasun. CeBepHble IyCTBIHU
A3un. ABCTpaJIMNCKNE MYCThIHMU.

Tema 14. TpaBsiHHCTBIE cooOmiecTBa (cTenu W Jjecocrenu). Hacrosiiue, JyroBble M
omycThlHeHHble  ctenu. [opHas  necocrenmb.  EBpa3uarckas — cremHas — 00JacTh.
Bocrounoesporneiickue, 3amagHocubupcko-Kazaxcranckue u lLleHTpanbHOA3MaTCKUE CTEIH.
[Tpepun CeBepHoii Amepuku. [Tamna (mamnacer) FOxuoi Amepuku. Tyccoku HoBoii 3enanauu.

Tema 15. YMmepeHHble TucTOnaaHble, CMEIIaHHbBIE U XBOMHBIE jeca. CX0ACTBO (JIOpHI B
TpPeX TJaBHBIX OOJIACTSAX PacHpOCTPAHEHHS LIMPOKOIMCTBEHHBIX JIECOB. 3amaJHOEBPOIEHCKHE,
LIEHTPaJIbHOEBPOIEHCKUE " BOCTOYHOEBPOIIEHCKHE aeca. BocTrounoa3unarckue
IIMPOKOJINCTBEHHBIE Jieca (OCTPOBHBIM M MaTepUKOBBIM cektop). Ilpuarnantuueckue
LIMPOKOJINCTBEHHBIE Jeca CeBepHON AMEpPUKH.

Tema 16. BopeanbHble xBoiiHble Jieca (Taiira). Taexnass 3oHa EBpasun. OcCHOBHbIE
snupuKaTopsl eBpazuaTckoi taiiru. Taiira CeBepHoil AMEpUKH.

Tema 17. Tynapel. Apktuyeckas TyHApa. ['opHble TyHApbl. OCOOEHHOCTH CHEXHOIO
nokpoBa TyHap. lllupoTtHast u nonrotHas auddepeHunanus eBpasuarckux TyHAp. TyHIpoBas
30Ha CeBepo-Bocrounoin Asuu. Tynapsl CeBepHO AMEpPUKHU.

Tema 18. PacTUTENIBHOCTh BBICOKOTOPHBIX PaiiOHOB

BricoTHoe pacnpenenenne 6MoMoB. BricoTHast mosicHOCTh. THUIIBI BBICOTHON MOSICHOCTH.
PacTuTenbHOCTh BHICOKOTOPHBIX pailOHOB YMEPEHHBIX, CYOTPONMUECKUX U TPOITUYECKUX IIHPOT.

b1./1B.08.06.05 boranu4yeckoe pecypcoBeaeHue

DNeKTUBHAS AUCIUILTHHA.

Cemectp 8, sk3ameH.

SI3BIK peanuzanuu — pyCcCKuu.

OO6m1ast TpyI0€MKOCTh TUCIUIUIMHBI COCTABISIET 3 3.€., 108 yacoB, U3 KOTOPBIX
— nexnud: 20 u.;

— CeMUHapCKue 3aHATus: 14 .



TemaTnuyeckuii njian:

Tema 1. Benenue. OcHOBHBIE 3aa4M Kypca. MIcTopus u3ydeHus Moje3HbIX pacTeHUI

Tema 2. MeToaMKH peCypCHBIX UCCIEA0OBaHUMN MOJIE3HBIX PACTEHUM

Tema 3. buosornueckue OCHOBBI PALMOHAIIBHOIO UCIIOJIB30BAHUS U OXPaHbI IPUPOIHBIX
pacTUTEIbHBIX PECYPCOB

Tema 4. Knaccudukanus mojae3HbIX pacTeHHi. LIEHTpBl MPOMCXOXKACHUS KYIbTYpPHBIX
pacTeHuit

Tema 5. IuieBsie pacTeHust

Tema 6. KopmoBble pacTeHus

Tema 7. JlekapcTBEHHbIEC PACTCHUS

Tema 8. BuTaMMHOHOCHBIE paCTEHUS

Tema 9. DpupHOMaCTUYHBIC pACTEHUS

Tema 10. BonokHuctele pacTeHus

Tema 11. ByMaxHO-11€JTI0JI03HBIE PACTEHUS

Tema 12. CMOJI0HOCHBIE pacTEHUS

Tewma 13. KayuyKOHOCHBIE U TYyTTall€pUE€HOCHBIE PACTEHUS

Tema 14. KameneHocHbIe U KII€HAaIOIINE PACTEHUS

Tema 15. KpacuiibHble pacTeHus

Tema 16. XKupomacinyHsle pacTeHus

b1./1B.08.06.06 PacturenbHocTth CuOupu

DneKTUBHAs AUCLUILINHA.

Cewmectp 8, 3auer.

S3BIK peanu3anum — pyCCKUi.

OO0w1ast TPyA0EMKOCTh AUCLUILIMHBI COCTABISET 2 3.€., /2 4acOB, U3 KOTOPBIX

— exrmd: 20 u.;

— ceMUHapcKue 3aHiaTus: 14 4.

TemaTnuyeckuii niax:

Bsenenue

Tema 1. Ucropus nccnenoBaHusi pacTUTENLHOTO okpoBa Cudbupu

Hctopus wuccnenoBaHust pacturenabHoro mnokpoa Cubupu. IlepBbie OoTaHndeckue
ceeneHus. Akagemuueckue skcnemuunu XVII-XIX BexkoB. Marepuansl I[lepecenendeckoro
ynpaBineHuss Hadana XX B. ILLH. KpbuioB — OCHOBOIOJOXHHK OOTaHUKO-reorpapuueckoit
mkosbl  ToMmckoro yHuBepcuTeTa. ['€o0OTaHMYECKHE HCCIIEOBaHUS TOMCKUX OOTaHUKOB,
yueHbIX AKaJeMHM HayK U JAPYrUX ydpexJIeHuil u opranuzanuii. [IpeemcTBeHHOCTH B paboTax
II.LH. KpsutoBa, B.B. Pesepmarro, JI.B. IlymunoBoii, npyrux aBTopoB. COBpPEMEHHUKH —
UCCIIeIoBaTeIN pacTUTENIbHOro mokpoBa Cubupu.

Tema 2. OcHOBHBIE 4YepThl pacTUTENbHOTO TMOKpoBa Cubupum U riaBHene
3aKOHOMEPHOCTH €ro reorpauyeckoro pacrpeieieHusl.

I'eonoruueckas ucropuss Cubupu. MarepukoBoe U TOPHOE YETBEPTUYHOE OJIEZICHEHHE B
Cubupu. Hcropus pacTUTEIBHOCTH KaK OTPaKCHHE TeoJIOTMUecKo wucrtopuu. Pasutne
pPacTUTENBHOCTH B rosioneHe. POpMHUPOBAHHE COBPEMEHHON 30HAJBHOCTH PACTUTEIBHOTO
nokpoBa. Penbed Cubupu, ero ocHoBHbIe uepThl. KpymHble oporpaduueckue moapasieneHus
Cubupu, ux xapakrepuctuka. Kinumar Cubupu. O6mine noHsATHS 0 CTPYKTYype KinMara 3eMiu U
OCHOBHBIE YEPTHhI, OMPEICISAIONINE €ro pernoHajJbHble 0COOEHHOCTH. OCHOBHBIE OCOOEHHOCTHU
knmumara Cubupu, TOKa3aTeNM €ro KOHTHHEHTAIbHOCTU. Tumbl kimmmata Cubupm, wux
XapakTepucTuKa. BedHas Mep3iiora, €€ paclpOCTpaHEHHUE U IIPOUCXOKACHUE. THUIIBI MEpP3JIOTHI,
uxreorpaguueckoe pacnpeneneHue. [IpuduHbl MOSBIEHUS M COXPAHEHHUS BEYHOM MEP3JIOTHI.
B3anMmHOe BiMsSHHE MEP3JI0THI M PACTUTENBHOIO IIOKpoBa. JlMHaAMMKa TEpMOKapcra u
Mep3JI0THOrO mmy4deHHus. COBpEeMEHHBIE TEHACHIIMN IWHAMUKHA BEYHOU MEP3J0THI, CBSI3aHHBIE C
KJIMMAaTHYeCKUMU W3MEHEHMAMH, uccienoBanus ydyeHelx TI'Y. IlouBennsiii mokpo Cubupw,
€ro peruoHaIbHbIE OCOOCHHOCTH, XapaKTEPUCTHKA MO KPYMHBIM OOTaHUKO-TeorpaduyecKuM



NOJpa3/IeIeHUsIM, TUIIaM OHOreoneHo30B. ['eorpadus pactutensHoro nokposa Cubupu. Odume
BONPOCHl KJIaCCU(UKALUKA PACTUTEIbHOCTH. MeraTunbel U TUIBI PACTUTENBHOCTU. THMBI U
kimaccel  QopmanmiipactutensHocTH.  lloHaTtne — mmakopa.  Tumbl  30HAIBHOCTH — TIO
MepUIMOHANBHBIM cekTopaM Cubupu. HezonanpHas pactutensHocTh. Pacunenenne Cubupu Ha
6oTtanuko-reorpaduyeckue odaacTu.

Tema 3. Xapaxrtepuctuka pactutenbHOocTH Cubupu mno OoTaHHKO-reorpauuecKum
00JacTsIM U 30HaM.

TynapoBo-apkTudeckass o0nacTb, reorpaduyeckas XapaKTepUCTHKA. DKOJIOTMYECKHE
0COOEHHOCTH pPAaCTUTENIFHOTO TIOKPOBA, JKM3HEHHBIE (DOPMBI M SKOJIOTUYECKHE aJalTaluu
TYHIIPOBBIX pacTeHud. CTpyKTypa apKTHYECKHMX M TYHIPOBBIX COOOLIECTB, MO3aHUYHOCTb U
KOMILUIEKCHOCTh. [louBbl. XapakTepHCTUKa pPAacTUTENBHBIX coolmecTB. bopeanbHO-ecHas
obnacte. I'eorpaduyeckoe mosokeHue. ['ocroacTBo XBOWHBIX JiecoB B CuOupu. 30HaIBHOE
yjieHeHne o0nacTu. Dau(UKaTOphl JIECHOW PACTUTENBHOCTH, HUX apeaibl U OHoiIoruyeckas
xapaktepuctuka. IlpoBuHIManbHOE WieHeHHWe oOnactu. TeMHOXBOIHBIE  (opmaruu,
xapaktepuctuka. CTpyKTypa, cOCTaB U (PUTOIEHOTHYECKOE pa3sHOOOpa3ue 3armaHO-CHOUPCKUX
TEMHOXBOWHBIX JiecoB (Taiiru). OxoTckas Taiira, ee cocTtaB. UepHeBble Jeca. Pemkonechbs.
CeemiioxBoiiHble (opMaru, xapaktepucThka. JlucTBenHnunele seca. CoOCHOBBIE Jieca.
Henmmakopusie mectooOutanusi obnactu. HeszonanbHas pactutenbHocTh. OOnacTb XBOWHO-
HIMPOKOJINCTBEHHBIX JIECOB, IOJIOXKEHHE, (IopucTuueckuili cocraB. CTpyKTypa JIECOB, HX
MOJIMJOMUHAHTHOCTD, sipycHOe cnoxkeHue. CtemHas ob6nacth. ['eorpaduueckoe moioxkeHue,
OCHOBHAsI XapaKTePUCTHKA. DAU(PHUKATOPBI CTEMHBIX COOOIIeCTB, X Mopdonorudeckas u
9KOJIOTHYECKas XapaKTepucTuKa. 3oHalbHOEe wieHeHue oOiactu. OctpoBHble ctenu Culupu.
OcTenHeHHble JIyra, JIYTOBbIE CTENH, HACTOSAIIME CTENH, OMYCThIHEHHBbIE cTenu. Jlecocrers.
BricokoropHasi pacTUTENbHOCTh. AJIBIHMICKAs M TOJBIOBAas PACTUTEIbHOCTh. AJIBIUNUCKHE U
cyOanpnuiickue ayra. ['obIIOBBIE M TOATOIBIIOBBIE PACTUTEIbHBIE cooOImecTBa. ['opHbIe OomoTa
Cubupu. boranuko-reorpaduueckoe paiionupoBanue Cubupu. IIpuHIMOBI ©W  METOABI
palioHupoBaHMs. XapaKTepUCTUKA OOTaHUKO-Teorpaduyeckux MakponpoBuHIuil Cubupmu.
Hepapxust TeppUTOpUATBHBIX €IUHUIL: pallOHbI, 00JIACTH, OKPYTH, 30HBI, IPOBUHIIUH.

b1./1B.08.06.07 BoJsbmioii npakTukyMm (0oTaHuka)

DneKTUBHAs AUCIUILTHHA.

Cemectp 7, 3a4€T C OIEHKOM, ceMecTp 8, IK3aMeH.

SI3BIK peanuzanuu — pycCKuu.

OO01mmas TpyI0eMKOCTh TUCIUTUTHHEI cocTaBisieT 11 3.e., 396 yacoB, U3 KOTOPBIX

— nabopaTtopHble paboThl: 324 .

Temaruueckui nmJian:

Tema 1. Beenenue. Llenu u 3agaum kypca. TpeGoBanust k pabore. O030p OCHOBHOI
dropucTHyecKoi uTepatypsl 1o CHOMPH U TPUIICIKAIIAM TSPPUTOPHSIM.

Tema 2. CemeiictBa Lycopodiaceae, Equisetaceae.

Tewma 3. CemeiictBo Polypodiaceae.

Tema 4. Cemeiicta Pinaceae, Cupressaceae, Typhaceae.

Tema 5. CemeiictBa Potamogetonaceae, Alismataceae, Butomaceae, Hidrocharitaceae,
Araceae, Lemnaceae.

Tema 6. CemeiictBo Cyperaceae.

Tema 7. CemetictBa Juncaceae, Liliaceae.

Tema 8. Cemelicta Iridaceae, Orchidaceae.

Tema 9. CemeiictBo Poaceae.

Tema 10. CemeiictBa Salicaceae, Betulaceae.

Tema 11. CemetictBa Cannabaceae. Urticaceae, Polygonaceae, Chenopodiaceae.

Tema 12. CemeiictBo Caryophyllaceae.

Tema 13. CemeiictBa Nymphaeaceae,Ceratophyllaceae, Paeoniaceae.

Tema 14. CemetictBo Ranunculaceae.



Tema 15. Cemeiicta Papaveraceae, Fumariaceae .

Tema 16. CemeiicTBo Brassicaceae.

Tema 17. CewmeciictBa Droseraceae, Crassuiaceae, Saxifragaceae, Parnassiaceae,
Grossulariaceae.

Tema 18. CemeiictBo Rosaceae.

Tema 19. CemeiictBo Fabaceae.

Tema 20. CemetictBa Geraniaceae, Oxalidaceae, Polygalaceae.

Tema 21. CemeiictBa Euphorbiaceae, Callitrichaceae, Empetraceae, Balsaminaceae,
Hypericaceae.

Tema 22. CemetictBa Violaceae., Thymelaeaceae, Lythraceae, Onagraceae, Trapaceae,
Haloragaceae, Hippuridaceae.

Tema 23. CemeiicTBo Apiaceae

Tema 24. Cemeiictea Cornaceae, Pyro.laceae, Ericaceae, Primulaceae, Gentianaceae,
Menyanthaceae, Convolvulaceae, Cuscutaceae, Polemoniaceae.

Tema 25. CemeticTBo Boraginaceae.

Tema 26. CemeiictBo Lamiaceae.

Tema 27. CewmeiictBa Solanaceae, Scrophulariaceae, Orobanchaceae, Lentibulariaceae,
Plantaginaceae.

Tema 28. CemetictBa Rubiaceae, Caprifoliaceae, Adoxaceae, Valerianaceae, Dipsacaceae,
Campanulaceae.

Tema 29. CemeiicTBo Asteraceae.

Tema 30. OcoOEHHOCTH MOXOBHIHBIX KaK BBICIIUX PACTCHHA.

Tewma 31. Ileuenounsie mxu (kaacc Marchantiopsida).

Tema 32. AHaroMo-mopdosornyeckne OCOOCHHOCTH JIMCTOCTEOENBbHBIX MXOB (Kiacc
Bryopsida), MeToanka ux onpeaeneHus.

Tema 33. Carnoseie Mxu (mogkiacc Sphagnidae).

Tewma 34. 3enennie mxu (oakiacc Bryidae).

b1./1B.08.07.01 KneTrounasi KWHeTHKA

DneKTUBHas AUCLHUILINHA.

CemecTp 5, 3auer.

S3BIK peanu3anuy — pyCCKUi.

OOw1ast TpyA0€MKOCTh AUCLUIIUHBI COCTABISET 2 3.€., /2 4acOB, U3 KOTOPBIX

— exnud: 16 u.;

— ceMuHapcKue 3aHsaTus: 16 4.

TemaTnuyeckuii niax:

Tema 1. Yro Takoe OumokuHeruka? DepMeHTaTUBHAs KHHETHKAa — OIpeAeJIeHHUE,
OCHOBHBI€ ITOHATHS, NUCTOPHSI pa3BUTHSA. 3a/1a4¥, KOTOPBIE PEIIAET XMMHUYECKask KUHETHKA.

Tema 2. depMeHTHI, UX 3HaU€HUE B OMOJ0ruU. benku — 6Monoruyeckre Kartajin3aTophl.

Tema 3. Kuneruka ¢pepmenTaTuBHbIX peakuuii. Kunernka Muxasnuca-MeHTOH.

Tema 4. Kunermueckue cxemMbl (PepMEHTATHBHBIX pEaKIMi W HUX MpeJCTaBlICHHE
rpadamu.

Tema 5. [TonsTHe 00 MHTUOMPOBAHUM (PEPMEHTATUBHBIX PEAKLIUH.

Tema 6. O030p ABYXCYOCTPaTHBIX-ABYXIPOAYKTHBIX MEXAHHU3MOB (EepMEHTATUBHBIX
peakuuii. MexaHu3M 3ameleHus pepmeHra.

Tema 7. Unterpanbuas ¢opma ypaBHeHus Muxasnmuca-MenToH. DakTopsl, BIUIOMINE
Ha (pepMEHTATUBHYIO aKTUBHOCTb.

Tema 8. Kunerrka feneHus KJIE€TOK U OCHOBHBIE TapaMeTPhl 3TOTO MPoIlecca.

Tema 9. Kuneruka c6anaHcupoBaHHOTO pocTa. YpaBHeHue MoHo.

Tema 10. HenpepplBHOE KyJbTUBUPOBAHME KJIETOK. XEMOCTaT, KaK CHCTEMa C
MIOCTOSIHHBIM IIPOTOKOM.



Tema 11. Cucrema ypaBHeHHH MoHO na1I8 XxemocraTa. AHalu3 CTallMOHAPHOIO
COCTOSIHUS.

Tema 12. CrexuoMeTpus KIETOYHOI'O POCTA.

Tema 13. Ilepuoasl MHAYKIIUA HA KHHETUYECKUX KPUBBIX POCTA.

Tema 14. OcTaHoBKa pocTa, anonTo3 U rudelb KIETOK.

b1./1B.08.07.02 MuHepajibHOe NIUTAHUE

DneKTUBHAs AUCLUILINHA.

Cemectp 5, o5K3aMeH.

S3BIK peanuzanuu — pyCCKuu.

OO61as TpyA0eMKOCTh IUCHHUIUIHHBI cocTaBiseT 3 3.€., 108 uacoB, U3 KOTOPBIX

— nexnud: 16 u.;

— CEMUHAPCKUE 3aHATHUS: 26 4.

TemaTruueckuii nmJian:

Tema 1. Brenenune. Knaccudukanus, coaep:kaHue 1 pacipe/iesieHue 3IeMEHTOB

MUHEPAJILHOTO MUTAHUS B PACTEHUU

MunepanbHOE MUTaHUE PACTEHUM — pa3ien PU3noaoruu pacteHuit. Mcropus pa3purtus

WCCIICIOBAaHNI MUHEPAIIbHOTO NMHUTaHUsl pacteHuil. [IpuBnedeHne OHONIOTHYECKUX HAyK
JUTSL

HCCIEAOBAHUS  MHUHEPAIBHOIO  INHUTAaHWS  pacTeHUM.  MeTonapl  MCCIIENOBAHMSA
MUHEpaIbHOTO

IIATAHUSI PACTEHUH.

Knaccudukanus 3neMeHTOB MUHEPaIbHOTO MUTAHUS: MAaKPO-, MUKPO- U

YIBTPAMHUKPO3JIeMEHThI. KoJIMueCcTBEHHOE ColepKaHUE DIEMEHTOB U PaCcIIpEeIeIICHUE 110

opraHaM pacTeHus. ba3unuTanbHOE M aKpOIETalbHOE PpACIpPEACIICHUE SJIEMEHTOB B
pacTeHuN.

W3meHeHue colepkaHMs OJEMEHTOB B OHTOreHese pacreHuil. KoadouimeHnTs
OMOJOTUYECKOr0  TMOIVIOIIEHUs  3JeMeHTOB. OTHOCUTENbHOE  COJEp’KaHUE  DJIEMEHTOB
MUHEPATBPHOTO THUTAHMS B Pa3HBIX BUAAX pacTeHH. AJCOpOIMOHHAs KpHBas MOTJOLIECHUSI
AJIEMEHTOB. B3anMoeiCcTBHE 2JIEMEHTOB MUHEPAIBHOTO TUTAHUS.

Tewma 2. KopeHnb — opras norJyomnieHus MUHEpalbHbIX BELIECTB

CTpykTypHO-QYHKIIMOHAJIbHBIE OCOOEHHOCTH KOpPHS M  TIOIJIOIIEHHWE  BEILECTB.
[ToctyruieHne MOHOB M3 Cpelbl B KIETKy M KOpeHb. llocTymieHue HMOHOB B aroruiact.
MexaHu3MBbl TPaHCIIOPTa HOHOB Yepe3 MeMOpaHy.

Tema 3. PaguanbHblil ¥ 1aIbHUM TPAHCIIOPT HOHOB 10 PACTEHUIO

Iyt pamgmanbHOrO Tpancnopra. [[BHXKylIMe CHIIbI paJuajIbHOTO TPAHCIOpPTAa MOHOB U
3arpy3ka KcuieMmsl. JlanbHU TpaHCHOpPT BOAbI M MOHOB. Hutm Bortuema. Teopus korezuu-
aare3uu W HarsbkeHus. Perynsuus TpaHcmopTa BOJBI UM PacTBOPEHHBIX BEIIECTB B IEJIOM
pacTeHHUHN.

Tema 4. Bxitouenne B 0OMeH BelecTB U (PYHKLHUU 3JIEMEHTOB MUHEPAIBHOTIO TUTAHUS

Ponp Makpo- ¥ MHUKpPO3JIEMEHTOB B KU3HEIEATEIBHOCTH pacTeHMid. «HenurarenbHbIE)
AIIEMEHTHI, UX HEraTHBHOE JIEHCTBUE B KOHKYPEHIIMM C MHUTATEIbHBIMU dJIEMEHTaMH (HaTpui,
AJTFOMHUHHH ).

Tema 5. [louBa kak cpena oOuTaHus pacteHuil. buoreoxumuyeckue MPOBUHIINU.

[lmopoponue  mouBbl. BoOnaHBIA,  TEIUIOBOW, MEXAHUYECKHMM  PEKUM  ITOYBBI.
[TornoturtenbHast CrnocoOHOCTh MOYB (MeXaHUYecKas, Quanyeckas, (Q(UINKO-XUMHUYECKas,
XUMHYecKasi, Ouonornueckas). Peakiusi MOYBEeHHOTO pacTBopa (MOTEHIMATIbHAS W aKTyallbHas
KHCJIOTHOCTH). bydepHass crmocoOHOCTh MOUBBI. brnoreoxumMudeckue MpOBUHIMH. 30HATBHBIE U
a30HAJIbHBIE OMOTCOXMMHYECKHE MMPOBUHIINH. 3HAYEHNUE PACTCHUN B IUPKYIISIIUN MUHEPATbHBIX
3JIEMEHTOB B Onocdepe u popMUpOBaHUU TTOUB.

Tema 6. ®U3HMONIOTrO-reHETUYECKUE OCHOBBI IPUMEHEHUS YA0OpEHHIA



Bunsl ynoOpenuit (HeopraHuuyeckue, oOpraHudeckue, OaxTtepuanbHbie). CrocoOb
HOJKOPMKHU (KOpHEBasi U BHEKOpHeBast). Pacuer 1036l BHOCUMOrO yJ00peHus (pelieHue 3a1a4).
PerynupoBanue KMCIOTHOCTH MOYB (M3BECTKOBAaHUE) (pellieHre 3a/1ay).

I'eHeTHKka MHHEpaJbHOIO IUTaHMUS pAcTeHUN — HayudHas Oa3a [Js HalpaBJIEHHOI'O
KOHCTPYUPOBAHHMS HOBBIX T€HETHUECKMX MNpPOTPaMM, JUIsI CO3/aHUS OCHOB OHMOJIOTHYECKOTO
3eMJIeJIeNIUsl U SHEPreTUUECKH PALlMOHATIBHBIX TEXHOJIOIUH. (PU3MO0JIOr0-reHeTHYECKHE TOAXO0 b
K TMO3HaHHIO H(PQeKTa B3aUMOJCHCTBUS cOpTa U YAOOPEHHUs, CO3JaHHE AarpoXUMHUYECKU
3¢ (}EeKTUBHBIX COPTOB pacTeHUIl. ACHEKThl CO3/IaHUS MOJEIEH COPTOB CENbCKOXO3AHCTBEHHbBIX
pacTeHuil.

Tema 7. CucTeMbl TPOMBIIICHHOTO BbIpalllMBaHUsI PACTCHUI

[TouBeHHoe u OecrouBEeHHOE BBIpAlIMBaHWE. MHUHEpaTbHBIE W CHHTETUYECKHE
cyocrparbl. ['mppononuka. KadecTtBo Boabl (00mIash KOHLIEHTpAlMsl PacTBOPUMBIX COJIEH,
COJIepKaHUE DIIEMEHTOB MAJIO YCBOSIEMBIX PAacTEHUEM, cojep)kaHhe OMKapOOHATOB, JKECTKOCTh
BO/1bl, II€JIOYHOCTb BOJIBI).

[IpurotoBnenue mnurtatenbHol cMecu. COOTHOIIEHHE 3JEMEHTOB MHHEPAIbHOIO
NUTAaHUSA. YPaBHOBEUIEHHOCTh pPAaCTBOpPOB. BpIOOp mnuTaTrenbHOM cMecH M 3aMeHa OJHHUX
KOMITIOHEHTOB Ha Jpyrue (perieHue 3aaaq).

dusnonornyecku Kucible U 1menounsle conu. Koppekuus pH ¢ yderom kapOOHAaTHBIX
MOHOB (pelIeHue 3a/1ay).

Tema 8. DOkonoruueckue acnekTbl XHMHU3ALMKA 3€MIIEACIUS U aHTPOIIOTEHHOE
BO3JICHCTBUE HA MUHEPAJIBHOE IUTAHUE PACTCHUM

ATtMmochepHoe U TOuYBEHHOE 3arpsizHeHue. IlepeHoc 1O MNUIIEBBIM LENsAM U
OnoakkyMynsiuus 3arpssHeHui. IlepeHoc TOKCHMUYECKHMX BELIECTB MUIPAHTaMHU. AKKYMYJISLIHS
TSDKEJIBIX METa/UIOB PACTEHUSIMU B TE€YEHHE CYTOK M BETETAllMOHHOIO IIEPUOAA U HU3MEHEHHE
MOTJIOUICHUS], TPAaHCIOPTAa U YCBOCHHE MHUHEPAIBHBIX 3JEMEHTOB. ODKOJIOTMYECKUE ACIIEKThI
XUMU3aLUHU 3€MIIEJIENNS], OCHOBBI OXPaHbl OKPYXKAIOLIEH Cpeabl.

Ponp MuHEpanbHOTrO NUTaHMs pacTEHUH B AalbHEHIIEM Pa3BUTUN OMOJOTHYECKON HAyKU
U MojabeMe MPOAYKTUBHOCTU CEIbCKOro Xo3sicTBa. HeperieHHble mpoOaeMbl U NEPCHEKTHUBBI
JAIbHEHIIETO PA3BUTHSI MUHEPAJIBbHOTO TMTAHUS PACTECHUM.

b1./1B.08.07.03 bnorexHo0orus pacreHui

DneKTUBHas AUCLHUILINHA.

Cemectp 6, 5K3aMEH.

S3BIK peanu3anuy — pyCCKUi.

OO0m1ast TpPyA0EMKOCTh IUCIUILIUHBI cOCTaBiseT 3 3.€., 108 yacos, U3 KOTOpPBIX

— mexnmd: 18 u.;

— cemuHapckue 3ansatus: 20 4.

TemaTnueckuii niax:

Tema 1. IlpenMer u 3amaum Kypca MO KJIETOYHOM KYyJbTYyp€ PACTUTEIBHON TKaHM.
TOTUIOTEHTHOCTh PACTUTEIBHON KIIETKH.

Conepxxanue Kypca, mpeaMmer u 3aaadyd. [loHsTHe OMOTEXHONOTHS, METOJ KYJIbTYpPbI
KJIETOK M TKaHell pacteHuil. OOnmactu mpuMeHeHuss meroga. TepMuHbl AudepeHIrpoBKa,
nenuddepeHnuanys, TOTUIOTEHTHOCTh M CIIOCOOBI €€ T0Ka3aTeIbCTBA.

Tema 2. Hcrtopusa mertona, ydeHble, NPUBHECIIME 3HAYMTENIBHBI BKJIAJ B DPA3BUTHE
OMOTEXHOJIOTHU pacTeHUH. [lepcrieKTUBEI pa3BUTHS METO/IA.

OcHOBHBbIE 3Tanbl CTAHOBJIEHUS OMOTEXHOJIOTUK pacTeHuil. Bkinaa B pazsutue merona I
I'aGepnanara, P. T'otpe, @ Vaiita, ®.K. Ckyra, K. Munnepa, T. Mypacure, ®. Crroapra, E.
Kokkunra, W. Takeb6e. OcHoOBaTenu pOCCHUICKON IMIKOJIbI OWOTEXHOJOTUHM PACTEHH.
CoBpeMeHHOE COCTOSIHUE U IOCTUKEHUS B 00J1aCTH OMOTEXHOJIOTUH U MEPCTIEKTUBBI MOTy4YeHUS
pa3IMYHBIX IPOAYKTOB HAa OCHOBE KYJIbTYP PACTUTENIBHBIX KJIIETOK M TKAHEH.

Tema 3. OCHOBBI TEXHUKH BBEJICHUS B KYJIbTYpY in Vitro.



[TpuHIMIBI 1 METOABI KyJIbTUBUPOBAHMS in Vitro KJIETOK M TKAaHEH BBICIIUX PACTCHHUN
Opranuzanus 6MOTEXHOJIOrMYecKol aboparopun. AcenTuueckue TeXHoiIoruu. KoMrnoHeHTHbIN
COCTaB NUTATENBHBIX Cpel U UX Tulbl. Puroropmonsl, npaswio Ckyra-Muiepa. YcioBus
KYJIbTUBUPOBAHHUS.

Tema 4. Tunbl KJIETOUHBIX KyJabTyp pacTeHuil. KamiycHble, CyclieH3HOHHBIE, KyJIbTypa
IPOTOILIACTOB.

[Tonarue xamtyca, (a3pl, KOTOpbIE HPOXOMUT KaUTyCHas KieTka. OCHOBHBIE THIIBI
KyJIbTYp PACTUTEIbHBIX KJIETOK UM TKaHEeH: KyJbTypbl KaJUIyCHBIX TKaHEH, KJIETOYHBIX
CyCIIEH3MM, mnpoToruiactoB. ['7yOMHHOE KyJIbTUBUpPOBaHHE KJIETOK pPACTEHUH B HKUIKON
nutartenbHol  cpeae.  KynbTuBHpoBaHME — OJMHOYHBIX — KJIEeTOK.  Mopdonoruyeckue,
(U3UOTOTHUECKUE U IUTOTCHETHUECKHE OCOOCHHOCTH KYJIbTHBHPYEMBIX KiIeTOK. PDa3bl pocTta
KJIETOYHBIX KYJIbTYP.

Tema 5. Comaruueckast TuOpuau3anus U TUIBL JU(PEPEeHIUPOBKH B KYJIBTYpE KIETOK

[lonaTtne comaTMueckol TIUOpUAM3ALNMU, 3TAlbl €€ OCYILECTBICHHs, IEepPCHEKTUBbI
npuMeHeHHs. TeXHUKH CIMSHUS MPOTOILIACTOB, MOJyYSHHE U CeleKIus ruOpuaoB. Bropuanas
muddeperpoBka U MopdoreHes B KynpType in vitro. Tumbl nuddepeHIHpOBKH KIETOK,
MeXaHU3Mbl Mop¢oreHesa B KyJIbType KIETOK pacTeHuid. DaxkTopbl, ONpeaessromune
Moporenes in vitro, poiib ((UTOrOPMOHOB B UHIYKIIUH MOP(OreHe3a.

Tema 6. KitoHasibHOE MUKPOpa3MHOKEHUE PAaCTEHUI U COMaKIOHaIbHAsi U3MEHUUBOCTD

Otanbl U METOJlbl KJIOHAJIBHOTO MHKPOPA3MHOXKEHMsI pacTeHUH. BinusHue pasindHbIX
dakTOpoB  (TeHETHYECKHX, (U3UOJOTHUECKUX, TOPMOHAIBHBIX W  (pU3MUYecKux) Ha
MHUKPOPa3MHOXKEHUE pacTeHuH. TeXHUKU 0310pOBJIEHHUS PAaCTUTENBHOrO MaTepuaia. SIBieHue
BuTpu(UKau. BO3MOXHOCTM M  TNPEUMYIIECTBa  KJIOHAJIBHOTO  MHUKPOPA3MHOKCHHS.
OnpezneneHre COMakIOHAIBHOM N3MEHYUBOCTH, IPUUMHBI €€ BOSHUKHOBEHHUS.

Tema 7. KynbTypa U307MpOBAHHBIX KJIETOK M TKaHEH B CEJIEKLMU PACTCHHU. AJIPOreHes3
Y THHOT'€HE3.

[lonatne otnaneHHoi THOpuAM3anuu. VICMOMB30BaHWE TAIUIOMIHBIX KYIBTYp JUIS
CO3JIaHUSI TOMO3UTOTHBIX TUIUIOMJOB. AHAPOTeHe3, METO/bl KYIbTYpPhl MbUIbLEI U MBIILHUKOB,
MPEUMYIIECTBAa U HETOCTATKH MeTo/1a. OCOOEHHOCTH MOITY4YEHHUs TallNIONIHbIX PACTEHUHN MMyTeM
TMHOTEHE3A.

Tema 8. I'ennast unxenepus pacrenuid. Kynbrypa 60poaaTsix KOpHEH.

OcHOBHbBIE TIPECTaBICHUs O T'€HHON MHXKeHepus pacteHuil. TpaHchopmanus pacTeHuit
nocpeactBoM Agrobacterium. KymnsTypa hairy root, crmoco0bl monyueHust, GEHOTHIT KYJIbTYPh
(cunapowm hairy root), mpeumyIiecTsa.

Tema 9. CiocoObI COXpaHEHHS PACTUTENBHBIX MOMYJIANHNN (KPHOCOXPAHEHHUE).

3amaud M 3HAUEHHE COXpPAHEHMs pacTUTENbHOro TeHodoHaa. JlenmoHUpoBaHME
KJIETOYHBIX KyJIbTYyp. KprocoxpaHeHue: TEXHOIOTHS 3aMOPaKUBAHHMSI, COXPAaHEHHSI, OTTAaUBaHHMS,
pEeaKTUBALINY.

b1./1B.08.07.04 ABTOTpPO(pHBIE NPOKAPHUOTHI

DneKTUBHAs JUCHUILINHA.

Cemectp 7, 3a4eT.

SI3BIK peanuzanuu — pyCcCKuu.

OO01mmas TpyI0eMKOCTh TUCIUTUIHHBI COCTABIISIET 2 3.€., 72 9acoB, U3 KOTOPBIX

— nexnud: 16 u.;

— CEMHHApPCKHe 3aHATus: 18 4.

TemaTruueckui nJian:

Tema 1. Tunbl nuTaHus KUBBIX OpraHU3MoB. Tumbl MeTaboJM3Ma MO OTHOLIECHUIO K
WUCTOYHUKAM DHEPrHH, JJIEKTPOHOB U yriepona. Marpuna JIsBoBa. Pa3znooOpasme TuIIOB
MeTabonr3ma cpenu nmpokapuot. cropus nzydenust aBTorpodun. ABTOTPO(HBIC TPOKAPHOTHI.

Tema 2. VYraepomuslii MeTaboiau3M Yy aBTOTPOGHBIX MNPOKApHOT. OcoOEHHOCTH
MeTrabonn3ma yriepoaa y aBToTpodHbIX mpokapuotT. [ukn KanpBuna-beHcona kak OCHOBHOM



nyTh (UKCAMM AMOKCHAA YTiepofa aBTOTPO(HBIMH MHUKPOOpPraHW3MaMH. AJIbTEpHATHBHBIC
nyTd (UKcauuu JIUMOKCHIAa yriiepoja y IPOKApHOT, UX OHOXMMHUYECKHE OCOOEHHOCTH U
pacnpocTpaHeHUe (PEIyKUMOHHBIM LMKJI JMMOHHOM KHCIOTHl (Uukil ApHoHa), 3 —
TUAPOKCUIIPONTMOHATHBIA MyTh, peIyKIMOHHBIN aneTuii-KoA nyts (myth Byna-JIpronrmana), 3°-
THJIPOKCUIIPOITMOHATHBIN/4’ -THAPOKCUOYTUPATHBIH LIUKJI, TMKapOOKCUIIaTHBIN/4 -
TUAPOKCUOYTUPATHBIA ITHKI).

Tema 3. OcHOBHBIE TPYMNIBI XEMOJUTOABTOTPO(MHBIX MPOKAPHOT, UX IHEPreTHUECKHI
00MEH, 3KOJIOTHUs U IIPAKTUYEeCKOoe IpuMeHeHne. Bogopoaookucistonye, kKapooKCua00aKTepuH,
Hutpupunupyronme (B tom uncie ANNAMOX), >kene300KHCISIONINE, CEePYOKHCISIONINe
IPOKapUOTHI. AJIbTEpPHATUBHbIE MCTOYHUKU 3JIEKTPOHOB U SHEPrUM AJIS JKU3HEAEATEIbHOCTU
XEMOJIUTOTPO(DHBIX MPOKAPHOT.

Tema 4, ®daKyJIbTaTUBHbBIC XEMOJIUTOABTOTPO(DBHI. MertaHoreHHbIE u
Cynb(arpeyupyoe MPOKapruOThl: OCOOCHHOCTH (U3MOJOTHH, SKOJOTHH U MPAKTUYECKOE
PUMEHEHHUE.

Tema 5. Dxocucrembl, ocHOBaHHBIE Ha xemocuHTe3e («dark energy ecosystemsy):
rI1yOMHHBIE MECTOOOUTAHMS CYLIH U OKE€aHa, TUIPOTEpPMalIbHbIE BEHTHI.

Tema 6. ®otomuroaBrorpodus. OKCUTCHHBIA M AHOKCUTEHHBIH  (OTOCHHTE3.
OBOJIIOLIMOHHBIE acneKThl. DOTOCMHTETHYECKHWE IUIMEHThl Mpokapuor. OpraHuzanus u
¢yHkunoHHpoBaHUE  (HOTOPEAKUMOHHBIX LEHTPOB y OKCHICHHBIX M  AHOKCHUTEHHBIX
(OTOCUHTETHKOB.

Tema 7. OcHoBHBIE TpymIbl (HOTONIUTOABTOTPOMHBIX MPOKAPHOT, WX DHEPTrEeTHUECKUN
0oOMEH, HKOJIOTUSl M IpakTHYeckoe npuMmeHeHue. [lypnypHble cepHble M HecepHble OaKTepHH,
3eJICHbIE CEepHbIE W HecepHble OakTepuu, IHaHoOakrepun. @DOTOCHHTE3 Ha OCHOBE
6akrepuopogoncuHa y apxei. IlpoctpaHcTBeHHOe pacnpeneneHue (HOTOCHHTE3UPYIOLINX
IIPOKAPUOT B BOJAHBIX SKOCUCTEMAX.

b1./1B.08.07.05 bnoxumusi BTOpMYHOro MeTad01M3Ma

DneKTUBHAs AUCLHUILINHA.

CemecTp 7, 3auer.

S3BIK peanu3anum — pyCCKUi.

OO0w1ast TpyA0€MKOCTh AUCLUIIUHBI COCTABISET 2 3.€., /2 4acoB, U3 KOTOPBIX

— mexnud: 16 u.;

— CeMHMHAapCKue 3aHATus: 18 4.

TemaTnuyeckuii niau:

Tema 1. BBenenue B ¢utoxumuto. [lepBuunblii BTOpUYHBIA MeTabonu3M. KupHble
KHUCIOThI. PacTuTenbHbIE aHTUOKCHIAHTHI.

Tema 2. YruneBoasl. I muko3nusl.

Tewma 3. Cepycoaepxarnine BTOpUIHbBIE METAOOTUTHI.

Tema 4. A3orcoaepxariue BTOpUIHbIE METaOOTUTHI.

Tema 5. @eHonbHbIE coequHeHHs. TeprneHonapl. MHWHOpPHBIE TPyNIBI BTOPUYHBIX
MeTa0OJIUTOB.

b1.11B.08.07.06 xonoruueckast 0MOXHMMMSI

DNeKTUBHAs JUCHUILINHA.

CemecTp 8, 3auer.

SI3BIK peanuzanuu — pyCcCKuu.

OO0mmas TpyI0eMKOCTh TUCIUTUIHHBI COCTABIISICT 2 3.€., 72 9acoB, U3 KOTOPBIX
— nexnmd: 20 u.;

— CeMUHapCKue 3aHsATus: 14 4.

TemaTuueckui nJian:

Tewma 1. UHpopManimoHHBIN MPOIECCHHT M CTPATETUH BEDKUBAHUS.



1. KoHneniust ctpecca: pacteHue u ero mectroooburanue. [lonarue ctumyna, curHaia u
cTpecca. buortnueckue u abuoruyeckue ctpeccopnl. [lepemaua curnama u ¢opmupoBaHue
¢dusnonoruueckoro orsera. [lepBruyHbIe 1 BTOPUYHBIE MECCEHKEPHI.

2. Tpancaykuus curHana u (GOpMHUpPOBAaHHE OTBETA Ha CTpecc. AKTHBAIUS BTOPHUYHBIX
MECCEH/I)KEPOB B CUTHAJILHOM KacKaje.

3. TpaHCcAyKIMsl CUTHAJIa 4epe3 JAEPEHpPECcCUI0 SKCIPECCUM I€HOB. benku penpeccopsl.
[Tocanka PHK-monumepasbl v TpaHCKPHUIIIHS reHa. Y ONKBUTHH-TTUTa3HbIH KOMILIEKC.

4. TpancmemOpaHHble M HE acCOLMHUPOBAHHBIE C MeMOpaHaMHU PELENTOPHI.
@UTOrOPMOHBI M UX PELENTOPBI: MEXaHU3M Iepeaun CUTHaja.

5. CucreMa BTOPUYHBIX M MEPBUYHBIX MECCEH/KEPOB. AKTHUBHbBIE (JOPMBI KUCIOPOJa U
okcun azora NO. Curnanbable MOseKyIbl nentuaoB. [lommamunsl. Cucrema GpochonHO3UTHIOB.
G-6enku. Monnsie kanansl. Kanpiuii. [Iporenn kuna3nas cucremMa. miRNA

Tema 2. buoxumust aDHOTHYECKOTO CTpecca

1. Kucnopoa. OxucnurtenbHbld cTpecc M akTUBHbIE (HOpMBI KHcioponaa. Peuentopsl
KHCJIOPO/1a M aKTUBALUSI BTOPUYHBIX MECCEH/IPKEPOB.

2. Cgert. CBeT Kak cTpeccop U Tpurrep. Penentopbsl 1 MEXaHU3M IIEpEAAUn CUTHAA.

3. Bona. Bognblii nedummt, ocMOHTEL. AanTamusi K BOJHOMY CTpecCy.

4. MunepanpHbpld Aepuuur. MexaHU3Mbl afanTallud K MHUHEPATbHOMY ACPUIUTY.
HacexomosiiHble pacTeHusl.

5. Tsoxenple Meramibl. Penokc-akTuBHbIE MeTaiibl. MeXaHU3Mbl AKKYMYJALUU U
JETOKCUKAIMH TSKEIBbIX METAJIOB.

6. KcenoOuotuku. Kiaccel KCEHOOMOTHKOB, OCHOBHBIE€ HCTOYHHMKH 3arpsi3HEHUSI.
buonerpanamus u 6notpancopmanus KCeHOOHOTHKOB. bruopemennarusi.

Tema 3. buoxumuueckre OCHOBbI MEXBHUIOBBIX B3aUMOIEUCTBUI

1. CoolOmiecTBa 1 OMOXUMHUYECKUE TPUHIHITBI (PYHKIIMOHUPOBAHUS IKOCUCTEM. ByKOBBIi
Jiec - MOJICJIbHBIM OOBEKT HKOJOTHUECKUX UccienoBaHuid. OO0Ias MUKOpHU3Has ceTb. buoxumus
CUMOMOTHYECKHUX B3aUMOJECHCTBUI B SKOCUCTEME.

2. buonnenku. bakrepuanbHble MaThl U (OPMUPOBAHME TEPBBIX IKOCUCTEM.
B3aumoneiicTBue BHyTpH OMOIUIEHKH. DMEpIKEHTHBIE CBOMcTBa OnormeHok. KBopym ceHcuHT.

3. BzaumopeiictBus B puzocdepe. bakrepuanbHoe coobiiecTBo B duiuiochepe H
pusocdepe. bakrepuanbHoe coobmiectBo B puszochepe: PGPR. MuaynupoBanHas cuctemHas
PE3UCTEHTHOCT.

4. buoxumus B3aUMOAEHCTBUIN: pacTeHHe — )KUBOTHOE. Kitacchl OMOXMMHUYECKUX areHTOB
Y4acTBYIOUIMX BO B3aUMOJICHCTBUU MEXKIY XMBOTHBIMH M PACTEHUAMU. MyTyalnusM MeExXIy
pacTeHUSIMH U >KUBOTHBIMU. OTbIIIEHHE PACTEHUH KUBOTHBIMU. ATTPaKTaHThl KAaK MUMHUYECKHE
depomonsl. TpoliHON MyTyanu3M: MypaBbU — pacTeHue — rpud

5. Annenonatust u apyrue (popMbl MEKBHUJIOBBIX B3aUMOJCUCTBUMN. AJIJIEIONATUYECKHE
areHThl. B3aumogeiictBus: rpud — 6akTepus.

b1./1B.08.07.07 BuotrexHoJjiorus

OneKTUBHAs AUCLUILINHA.

Cemectp 8, sk3ameH.

SI3BIK peanuzanuu — pyCcCKuu.

OO0mmas Tpy10eMKOCTh TUCIUTUTHHBI cocTaBiseT 3 3.¢., 108 yacoB, U3 KOTOPBIX

— nexnmd: 20 u.;

— CeMUHapCKue 3aHATus: 14 .

TemaTnyeckuil njan:

Tema 1. MonekynsipHas OMoyorus Kak OCHOBa OMOTEXHOJIOTUH

CoBpemeHHble TpeCTaBiIeHUs O OuorexHonoruu. IIporpammupyemsiii  Xapakrep
MIPU3HAKOB KUBBIX OPraHU3MOB. KauecTBEHHbIE U KOJMYECTBEHHbIE NPU3HAKU. MOHOTEHHBIE U
NOJIMTeHHbIE Tpu3Haku. ['eHernyeckue (axktopbl. DakTopsl BHEHIHEH cpenbl. MyrareHe3 u



HCKYCCTBEHHBIH OTOOp Kak ocHOBa OuoTexHosoruu. IlpeacraBieHne o TeHHOW WHXKEHEPUH U
CUHTETHYECKOI OMOJIOTHH.

Tema 2. Metoas! Boienenus JJHK

Uctounuku g Beigenenus JIHK. OcHoBuble mnipuHOMIBL. OCHOBHBIE METOBI
Boiienenuss JIHK, mx npeumymectBa u Hemoctarku. Otamnbl BblaeneHus JIHK. Tunosbie
Beienieanst JIHK. TpebGoBanus k ycnmoBusMm B Jjraboparopuu. HampaBieHus HCHOJIb30BaHUS
BbiieneHHon JJHK. Boinenenne mazmuanoin JTHK.

Tema 3. Metonr! Beinenenus PHK

Ucrounuku mis Beienenus PHK. Muoroo6pasue tumoB monekyn PHK B kietke.
OcHoBHble npuHIUIBL. OcHOBHBIE MeTOAbI BblaeneHuss PHK, ux npenmyinecrBa 1 HETOCTaTKH.
Oransl Beiienenusi PHK. Tunossie Beenenuss PHK. TpeboBanus k ycaoBusM B 1a00OpaTOpHH.
Hanpasnenus ucnosb3zoBanus BoiaeaeHnon PHK.

Tema 4. AHanM3 KONMYECTBA U KaU€CTBA HYKJIEMHOBBIX KHUCJIOT

I'enp-anmexTpodopes: arapo3Hblil, HOTUAKPUIAMUAHBINA, KanwUIsIpHbIi. [Ipenmyiectsa u
HEIOCTaTKW  pa3IMYHBIX  METOJMOB  renb-diekTpodope3a.  OueHuBaeMble  HapamMeTphl
HYKJIGMHOBBIX KHUCJIOT. TpeboBaHUs K KauecTBY HYKJIEHHOBBIX kucioT. AHanu3 JIHK. Ananus
PHK. Cnekrpodoromerpus. ®ayopomerpusi. TUIOBbIE NPOTOKOIbI aHaAIW3a KOJIUMYECTBA U
KaueCTBA HYKJIEMHOBBIX KUCHOT. [IpenmyIiiecTBa 1 HEIOCTATKU Pa3IMYHBIX METO/I0B.

Tewma 5. [lonumepasHas LenHas peakuus

TpynHocTu paboThl ¢ MalbIMH KOJIMYECTBAMH HYKJICHMHOBBIX KHUCJIOT B OMOJIOTHYECKHUX
00BEeKTaxX W HEOOXOAMMOCTh MX aMIuMpuKanuu. [IpuHIMI MonMMMepa3sHOW EemHON peakIuu
(ITIIP). OcuoBubie kommnonenTsl [11IP. Temnepatypusiii npoduis peakuuu. OO0pynoBaHuE IS
nposenenus [ILIP. TILIP ¢ ropsuum craprom. Pasznuussle tunel JAHK-nmonumepas. IIpuHnmn
JIETeKIMU 1o KoHeyHoW Touke. MynbrumekcHas [1LP. Bnoxxennas (ruesmomas) IILIP. TILIP
JUIMHHBIX ~ (pparmenToB. Asenb-cnenmduunas [1LP. IIlpumenenme [IL[P. IIpumeps
ncnons3oBanus [T1P.

Tema 6. [TogOop OMTOHYKIEOTUAHBIX PAMEPOB AJIs HOJUMEPA3ZHON HEMHON peaKIu

IleneBass aMrumMdukanus  y4acTKOB T€HOMAa Kak OCHOBa Uil  MOJy4EHUs
PEKOMOMHAHTHBIX OMOTEXHOJIOTMYECKUX MPOAYKTOB. Mcnons3oBanue 0a3 JaHHBIX U T€HOMHBIX
OpaysepoB. @opMmaT mpencraBieHust AaHHbx o nocienoBatenbHocTH JIHK (FASTA). Drtambt
nonbopa mnpaiimepoB. [lonydenne nocnenoBarenbHocTd JIHK koHKpeTHOro ywacrtka reHoma.
TpeboBanus K npaiiMepaM. AHaaM3 BO3MOXKHOCTH HeCTIEU(UUECKOTO CBSI3bIBaHUS MpaiiMepoB
¢ nomousto anroputmMa BLAST. TIpoBepka TepMoauHaMHUYECKHX CBOWCTB MpaiiMepos in silico.
[TpoBepka paborocrnocodbHocTu mpaiimepoB B peakiuu [TLIP.

Tema 7. Konu4ecTBEHHBIM aHalIM3 AKTUBHOCTU TI'€HOB C IOMOUIBIO KOJIMYECTBEHHOU
IOJIMMEPAa3HOM LEMHON PEaKun

[Ipunnun nerexnuu pesynsratoB I[P B peanbHOM Bpemenu. KnHeTHKa HAaKOIUICHMS
npoaykta B peakuuu ITHP. DddextuBHocts TILP. IToporossiit MeTon cpaBHeHHs IpaduKOB
nakorienus JIHK (Ct). dnyopecuennius u duyopodopsl. MHTEpKaTUpyomue Kpacutead u
cneunduynbie MeTonabl aeTekiuu. OcoOeHHOCTH TemmnepaTypHoro npoduis peakuuu I[P B
peanbHOM BpemeHH. [Ipumenenue konmaecteHHou [11[P. Onenka sxcnpeccuu reHoB. OOpaTHas
Tpanckpunuusi. OcodeHHoctu noadopa mnpaiMepos i [P B peanbHOM BpeMeHHU ISl OLIEHKU
skcnpeccuu reHoB. Omnpenenenue dddexkruBHocTr I[P mo mocnemoBaTeIsHBIM pa30aBICHUSIM
oOpasua. OTHOCUTENBHOE ONpEIeTIeHNEe YPOBHS MPEACTAaBICHHOCTH TPAHCKPUIITOB.

Tema 8. CexBennpoBanue JHK

AKTyanpHOCTH W TIpuMeHeHue  cekBeHupoBanus JIHK B OuorexHomoruw.
CexBenupoBanue no Conrepy (Meton oOpbiBa 1enu): npuHuun Merona. CeKBEeHHPOBAHUE IO
CoHrepy: KJIacCMUECKHI M COBPEMEHHBIN BapuaHThl. IIpoTokos cexBeHupoBanus 1no CaHrepy.
[IpenmyiiiecTBa 1 HETOCTATKN CEKBEHUPOBaHUs M0 ChHTEPY.

Tema 9. [IpumeHeHne CeKBEHUPOBAHUS JIJIs Lieiel OMOTEXHOIOTUU

[Ipumenenue cexkBeHupoBaHusi 1o CoHrepy: HACHTU(UKAIMS JUYHOCTH, AaHAIU3
MyTalui, uAeHTUPUKAIMS MUKpoopranu3mMoB 1o reny 16S pPHK. Oo6mee npencraBienue o



CEKBCHHUPOBAHHWH TIOJIHBIX TEHOMOB. [IprMEeHEHHE CEKBEHHUPOBAHUS Ui TCHOTUIUPOBAHUS
COpPTOB PAacTeHUW M TMOPOJ >KMBOTHBIX. AHAaJN3 N€HETHYECKOW BapualeIbHOCTH, JIEXKallell B
OCHOBE KOJIMYECTBEHHBIX MPU3HAKOB.

Tema 10. KauecTBeHHBIN U KOJIMYECTBEHHbIN aHATU3 OEJIKOB

Mmuoroo6pa3zue monekyn OenkoB B kieTke. OCHOBHBIE METOIBI pabOThI C OETKaMHu.
Metoasl BbiAeneHus: 0enkoB. MeTolbl aHalu3a KOHLEHTPALUU OENIKOB: CIEKTPOPOTOMETPHS,
dryopoMeTpusi, KOJOPUMETPUUECKUE METOABI. DIIEKTpodope3 OCTKOB B IMOIHAKPUIAMHIHOM
reiie B MPUCYTCTBUU gojaeruicyiabdara natpus (SDS-PAGE).

Tema 11. MMMyHOnOrMueckne MeTo bl aHainu3a O€IKoB

Nmmynonornueckue meroabl. MMmyHodepMeHTHBIM aHanu3. MMMyHOOKpalIlMBaHHE.
[TpoTtounas nurodyopumerpus. Becrepu-6m0t. UMMyHONIpenunuTamnus.

b1./1B.08.07.08 bosbmoii npakTukyMm (Gpu3noa0rusi pacTeHuil 1 0MOTEXHOJI0T U )

DneKTUBHas AUCLUILINHA.

Cemectp 5, 3auet, ceMecTp 6, SK3aMeH.

S3BIK peanu3anuy — pyCCKUi.

OO61as TpyA0eMKOCTh TUCHUIUTHHBI cocTaBisieT 11 3.e., 394 yacoB, U3 KOTOPBIX

— J1abopaTopHbIe padoThl: 324 4.

TemaTnueckuii nan:

Tema 1. MeTo/IpI KyJIbTUBUPOBAHKSI PACTEHUH in Vivo | in Vitro.

1.1. Bsexenuwe. VYcTpoiicTBO  OHMOTEXHOJOTHMYECKONW  JTabopatopuu, OCHOBHOE
o0opyznoBaHue M UHCTpyMEHTbl. COCTaB NUTATEJIbHBIX CPEl U OCHOBBI UX MPUTOTOBJICHHUS.
[TonroroBka moCyAbl, MaTepHalOB M HHCTPYMEHTOB K crepuwims3anuu. [IpaBuia pabGoTel B
JaMUHAPHOM OOKce.

1.2. MeToibl CTEpUIN3alMY PACTUTEIHLHOTO MaTepuana. TUTbI CTEPUIIN3YIOLINX areHTOB,
IPUTOTOBJICHUE CTEPUIIN3YIOIINX PACTBOPOB U MOJI00P YCIOBHA.

1.3 Nunyknus kamtycooOpazoBaHus. [log0op cTUMYNATOpOB poOCTa, NMPUTOTOBJIECHUE
nuTaTenbHbIX cpell. [locaaka cTepuIbHOrO pacTUTENBHOIO MaTepraia Ha MUTaTeNIbHbIE CPEJIbI.

1.4 KnonanesHOE€ MUKpPOpa3MHOXKEHUE pacTeHuil. [Ipurotosienue cpea, oTO0p U nocaaka
HKCILJIAHTOB.

1.5 Mopdodonoruueckass XapakTepUCTHUKA TIOJYYEHHBIX KYJIbTYp KIETOK U TKaHeH
pactenuii. Mopdosornyeckoe ONUCaHUE IMOJYYEHHBIX KyJabTyp in vitro. Onpenenenue
AKHU3HECTIOCOOHOCTH.

1.6 OOHnapyxeHne BUpycHOW wHHGeKnuu B pacteHusx meroiom I[P B peanbHOM
BpEMEHU

Tema 2. 3yuenue pyHKIIMOHAIBHOTO COCTOSIHUSL pPAaCTEHUH.

2.1 Meto/pb! ompe/iesieHus CoiepKaHus OeJIKOB

2.2 MeToapl onpeaeeHus COEePAKaHUS peIyIUPYIOIINX caxapoB

2.3 MeTo/b! ompeiesieHus coiepKaHus (POTOCHHTETUUECKUX MUTMEHTOB

2.4 MeToibl BBIJIETIEHUS XJIOPOIIACTOB

2.5 Metozs! ornpeiesieHus: POTOBOCCTAHOBUTEIBHON aKTUBHOCTH XJIOPOILIACTOB

2.6 Metoapl onpeeneHusi akTUBHOCTH (DepMEHTOB

Tema 3. M3yuenue 3Kkcpeccuu reHOB pacTEHUI.

3.1 Pabota B NSBI. Br16op 11€51€BbIX T€HOB.

3.2 Tlog6Gop mpaiimMepoB s IIEIeBOTO TeHa

3.3 Ontumusanus ycaoBuid nposenenus [P peakiun

3.4 Brinenenne JIHK pacrennit

3.5 Beinenenne PHK pacrenuii.

3.6 OueHKa ypoBHS 9KCIIPECCHH LieaeBbIX reHoB MeToaoM I[P B peanbHOM BpemeHun

Tewma 4. OnieHKa yCTOWYUBOCTH PACTCHHM K (haKTOpaM HEOJIaronpusiTHOM CPEJIbl.

4.1 IlnaHupoBaHue HKCIIEPUMEHTA



4.2 TlocTaHOBKa SKCIEPUMEHTA IO KYJbTUBUPOBAHHWIO PACTEHUN B ONTUMAJIBHBIX U
HEeOJIaroNnpusTHBIX YCIOBUSX (3acOlIeHue, 3acyXa 1 Jp.)

4.3 HabOumronenus 3a xo1oM 3kcnepumMenTa. Ilonnepxanue 3KCriepuMEHTaIbHBIX YCIIOBUI
KYJIbTUBUPOBAHUS PACTECHUM.

4.4 TIprwxu3HEHHOE CHATHE ITapaMeTPOB PaCTeHUN M (PUKCUPOBAHNE PACTCHUH.

4.5 AHanu3 poCTOBBIX TAPAMETPOB.

4.6 Onpenenenue coqepkanus (HOTOCHHTETHUSCKUX TTUTMEHTOB.

4.7 OueHka (pHU3MOIOTNYECKOTO COCTOSIHUA (POTOCHMHTETHUYECKOro amrmapara pacTeHUi
METOI0OM MEPEMEHHON (HITyOpEeCeHITNH.

4.8 Metoabt OIIPEJENICHUs]  AaKTUBHOCTHU AHTUOKCUJIAHTHBIX  (EpMEHTOB
(cymepokcuaaucmyTasa, Karajgasa, IepoKcuaasa).

4.9 MeToabl onpeiesieHUs CoAepKaHUsI MPOJIMHA

4.10 Metozbl onpeieneHUsl ”HTEHCUBHOCTH NIEPEKUCHOIO OKUCIIEHUS JIUIHJIOB.

Tema 5. Onpenenenue ypoBHsI BTOPUUHBIX METa0OJUTOB PACTCHUH.

5.1 Meroapb! ornpeseneHus CoAepKaHUsl aHTOLMAHOB

5.2 Metoabl onpeaeneHus coepxanus (HIaBOHOUOB

5.3 Meropb! orpesieaeHus CoAepKaHHsI CAllOHMHOB

5.4 Metopl onpeienieHus coepxKaHus GUTOIKIUCTEPOHIOB

Tema 6. MuxkpoOuosnoruyeckas Jjnaboparopus. IIpaBuna pabGoTsl B J1abopaTtopum.
Crepunusanus u 1e3uH(eKus.

Tema 7. MeToasl KyJIbTUBUPOBAaHUSI MUKPOOPTAaHU3MOB.

7.1. CocraBneHue cpei UIsl KyJIbTHUBUPOBaHUS MMKpoopranusmon. Kiaccudukanuu
MUTATENIbHBIX CPE.

7.2 IloceB MUKpO(hIOPHI BO3/lyXa, BO/bI, MOYBHL. [loayueHne HAKOMUTEIbHBIX KYJIBTYP.

7.3 Konn4ecTBeHHbIN Y4eT MUKPOOPraHU3MOB. BblfieneHue uncToixX KyJabTyp.

Tema 8. M3yuenne Mopdoaoruu u GU3n0I0rMH MUKPOOPTaHU3MOB

8.1 Mukpockonus. [Ipurorosnenue npenaparoB U OKpaiMBaHUE MUKPOOHBIX KJIETOK

8.2 Unentudukanuss MUKPOOPTaHU3MOB M3 HPUPOAHBIX COOOIIECTB Oe3 BbIAEICHUS B
YHUCTBIE KYJIbTYpPHI.

8.3 XpaHeHrEe MUKPOOPTaHU3MOB.

Tema 9. Vcnonb3oBaHWe KOMIBIOTEPHBIX HporpamMm s oOpaOOTKH MOJYyYEHHBIX
pE3yJIBTaTOB.

9.1 BHeceHnue naHHBIX M UX MepBUYHas 00paboTka B nporpamme Microsoft Excel.

9.2 Cratuctuyeckas 00paboTKa JaHHBIX.

9.3 Tloctpoenue rpadukoB B nporpammax Microsoft Excel, SigmaPlot.

®OTA.01 ’Ku3Hb B mouBe

dakynbTaTUBHAS TACIUTLIAHA.

Cemectp 1, 3auer.

SI3BIK peanuzaiuu — pyCCKUi.

OO61mas TpyA0eMKOCTh NUCHUIUTHHBI cocTaBisieT 1 3.e., 36 4acoB, U3 KOTOPBIX

— exnmu: 18 u.;

TemaTn4yecKui IUIAH:

Tema 1. OcoOeHHOCTH TTOYBBI KaK CPEbl OOMTAHUS JIJISl )KUBBIX OPTraHU3MOB. AN Talluy
0eCIO3BOHOYHBIX K JKM3HH B mouBe. MeToasl cOopa M XpaHEHUs MpeACTaBUTEICH Pa3IMuHBIX
IpyNN MOYBEHHOMU (hayHBI.

Tema 2. Dkonorudeckas KiacCu(pUKaIMs MOYBEHHBIX OpraHU3MOB. [ puObI, UX 3HaUCHUE
B JKM3HU TOYBHI. [loUBeHHBIEC KUBOTHBIE, MX pa3MepHbIe U Tpoduueckue rpymmbl. HanodayHa:
OCHOBHBIE TPEJCTABUTENN U UX POJb B MouBe. MuKpodayHa: OCHOBHBIC TPYIIBI U UX POJIb B
mouBe. Me3o- u MmakpodayHa; poJib KPYIMHBIX IMOYBEHHBIX JKMBOTHBIX B IIpoIleccax
OYBOOOpa30BaHUSI.



Tema 3. HTpOAyKIMS U aKKJIMMaTHU3aIMsl TOYBEHHBIX 0ECIO3BOHOYHBIX. OCOOCHHOCTH
MOYBEHHOM (hayHbI arporieHo30B. [louBeHHas ¢ayHa ypOaneHO30B M PaliOHOB MHTCHCHBHOTO
MPOMBIIUIEHHOTO OCBOCHUS.

Tema 4. Benenue KynabTyp MOYBEHHBIX OECIO3BOHOYHBIX. Mcmosib30BaHME MOYBEHHOM
dayHbI 1715 IepepabOTKU OPTaHUYECKUX OTXOI0B U BOCCTAHOBJICHUS TIJI0JIOPOIUS TIOYB.

®OT/.02 N30panHbIe IJIaBbl OMOXUMHHU

®dakynbTaTUBHAS TUCLHUILINHA.

Cewmectp 5, 3auer.

S3BIK peanuzanuu — pyCCKuu.

OO61as TpyA0eMKOCTh IUCHUIUIMHBI cocTaBisieT 1 3.e., 36 4acoB, U3 KOTOPBIX

— nexnuu: 10 4.;

— CEMHMHApPCKHE 3aHsATus: 12 4.

TemaTruueckuii nmJian:

Tema 1. Cunre3 nununoB. CTpoeHHEe U HOMEHKJIATypa JMIHIOB, UX OHUOIOTUYECKUE
¢byakuun. CroiicTBa munuaoB. [IyTu cuHTe3a TUMUIOB B KIIETKAX.

Tema 2. buonorunueckue memOpansl. CTpoeHHE OMIOrMYECKUX MEMOpaH U UX (PYHKIIHH,
PO IS KU3HEACATEIPHOCTH KJICTKU. Jlummmel MeMOpaH. Accumerpuss MmemOpaH. Kananbr,
MOPBI, IEPEHOCUYHUKH, PELENTOPBI U H30HpaTeIbHAs IPOHULIAEMOCTh OMOJIOTHYECKIX MEMOpaH.

Tpancnopt BemiecTB uepe3 MmemOpanbl. OcobeHHocTH QyHKIMoHUpoBanus Ca-ATPa3sbl.
Ocobennoctu ¢ynkunonupoBanusi Na,K-ATPa3el. Jlumocombl kKak MoOAeNnb OHOIOTHYECKHX
MeMOpaH.

Tema 3. OOMeH TypUHOBBIX M NUPUMHJIMHOBBIX  OCHOBaHW. ['maponus
MOJIMHYKJICOTHIOB. KaraGomu3M NypHHOBBIX HYKIEOTH0B. KaTabonwm3M NUPUMHINHOBBIX
HykKi1eoTH10B. CHHTE3 MypUHOBBIX W NUPUMUIUHOBBIX HYKJIeOoTUZ0B de novo. Perymsnus
CUHTE3a HYKJICOTHU]IOB. 3a00J1€BaHMsl, CBSI3aHHBIE C HAPYILLIEHHEM OOMeHa a30TUCThIX OCHOBaHUM.

Tema 4. ButaMuHbl 1 BUTAaMHHONIOIOOHBIE BemiecTBa. Knaccudukaiys, HOMEHKIATYpa,
CTPYKTypa, CBOWMCTBa, paclpocTpaHeHue B Tpupojae. buonormdeckas poib (BUTAaMHUHBI Kak
Ko(akTopbl KIt04YeBBbIX (hepMeHTOB). Butamunsl rpynnsl A, rpynnst [. rpynnsr E, rpynner K.
Buramun F. Butamunel rpynmnel B. ®onueBas kucnora. Buramun C. IlapaamunoOeH3oliHas
kucnotra. Buramun PP. buotun. 3a0oneBaHus, cBsi3aHHBIE C HEIOCTATKOM M HW30BITOYHBIM
coJiep’KaHuEM BUTAMHUHOB.

®T/.03 3ammTa 1eKOPaTHBHBIX pacTeHU i

®daxynpTaTUBHAS AUCLUUIUIMHA.

Cemectp 5, 3auer.

S3BIK peanu3anum — pyCCKUi.

OO1m1ast TpPyA0EMKOCTh AUCIUILTUHBI COCTABISAET 1 3.€., 36 4acoB, U3 KOTOPHIX

— nexnun: 10 49.;

— CEMUHApCKUE 3aHATUSA: 4 4.

TemaTuueckui nJian:

Tema 1: Benenue. KommuekcHas 3ammra pacteHuil. OOIIue MOHATHA, ONpeNeseHus,
TepMUHBbl. OCOOCHHOCTH 3alllUTHl PACTEHUW B JEKOPATHBHBIX HACAKICHUSX. DKOJOTHUECKUN
MOJXO0/: BIMsIHUE (PaKTOPOB OKpY’Karolien cpepl Ha 3((HEeKTUBHOCTH 3aIUTHl PACTCHUH.

Tema 2: O6mme cBenenus o Oone3Hsx pactenuii: [loHATHEe O OONE3HSX pacTEeHUU H
naTojorudeckoM  mporecce.  DakTopbl,  BBI3BIBAIOLIME  MATOJOTMYECKHIl  IpoLecc:
HKOJIOTMYECKHE, aOMOTHYECKHe (PKCTpeMallbHas TemIiepaTypa, CBOWCTBA IMOYBHI, 3arpsi3HEHUE
atMocdepsl, ap.), Ouornuyeckue (rpuObl, OaKTepHH, BUPYCHI, MHUKOIUIa3MbI, HACEKOMBIE,
pacTeHUs-TIapa3uThl, [p.), aHTpornoreHHsie. (OcoOEHHOCTH W3Y4YeHHs  (UTOMATOIOTUH
OPUMEHHUTENIbHO K JIaHAmAapTHOMY au3aiiHy. OCHOBHBIE TPYIIBl OOJE3HEH JeKOPaTHBHBIX
pacTeHuit

Tema 3: 'prOHbIC HHPEKINH PACTEHHIH.



I'pubHBIe wWH(]EKIMU JHCTHEB, IUIONOB, CEMsH, BCX0A0B. [pubHBIe wuHDEKIHNH,
BBI3BIBAIOIIME T'HWIb JAPEBECHHBI, KOPHEH AEpPEeBbEB. DKOJOTMUECKHE OCOOEHHOCTH OOphOBI C
IpUOHBIMH HHPEKIUAMH U TPAJAULUOHHBIE MEPHI 3aLUTHI.

Tema 4: OCHOBBI CEIBCKOXO03A1CTBEHHOU SHTOMOJIOTHH.

OcCHOBHbBIE TIpYNIbl HACEKOMBIX, INPUHOCSAIIMX Bpel JEKOPATUBHBIM pAaCTECHUSIM U
HaHOCHMbIE MMHU HOBpexJeHUA. JKU3HEHHbIE LUKJIbI HACEKOMBIX U CKpPbITas OMNACHOCTb.
Hacexomble BpenuTenu JIUCTbEB, IOOErOB, KOPHEW, CTBOJOB. YCTOWYMBOCTb PACTEHUH K
HOBPEXJCHUSAM HACEKOMBIMHU.

Tema 5: Cpencra 3a1UThl PACTEHU.

CoBpeMeHHbIE BO3MOYKHOCTH 3alllUThl PACTEHUM: arpOTEXHUYECKHE, XHMHUYECKHUE,
Ouonornyeckue, (Qusnyeckrue MeToabl OOpbOBI C OOJNE3HSAMH, BPEAUTEISIMH, COPHIKAMH.
[Tectunuapl, ux kiaccudukanus, OCOOCHHOCTH NPUMEHEHUs, 3((PEeKTUBHOCTh JIE€HCTBHUIL.
['ocynapcTBEHHBIN KaTaJOI MECTUIMI0B U arpOXMMHMKATOB, pa3pelIEHHbIX K INPUMEHEHUIO Ha
teppuropun Poccuiickoit denepaunn. TexHuka 0e30macHOCTH HpU paboTe € MECTUIMIAMM.
DKOJIOTMYECKHA TOJIX0/1 B UCIIOJIb30BaHUH PA3IMYHBIX MeTO10B 00phObI. Can 0e3 XuMuu.

DT/.06 Ilorpy:xeHune B YHUBEPCUTETCKYIO Cpeay

@daxynpTaTUBHAS AUCLUIUIMHA.

Cemectp 1, 3auer.

SI3BIK peanuzanuu — pyCCKui.

OO1w1ast TpPyA0EMKOCTh IUCLUILIMHBI COCTABISAET 1 3.€., 36 4acoB, U3 KOTOPBIX

— MpaKTHYecKue 3ausaTus: 18 4.

TemaTn4yeckui niian:

Tema 1. «Oco3nannoe oOpazoBaHue: ueMy yuuTbes B 21 Beke?”

bnok marepuanoB mo teme co3ziaH /uii (GOPMHPOBAHUS Yy CTYACHTOB IPEICTABICHUS O
NPUHILIMIIAX COBPEMEHHOIO0 00pa30BaHUs W BaXXHOCTU CYOBEKTHOM MO3MLMU B IpoLEecce
00y4YeHHsI B YHUBEPCUTETE.

Marepuainist:

- becena ¢ pexropom o mpuHIMNax odpazoBanus B TT'Y

- [IpakTuyeckoe 3aHATHE C THIOTOPCKOH ciy>k00i Ha TeMmy — 5 B yHUBepcurerel

Tema 2. Kapra o6pa3oBarenbHbIX pecypcoB TT'Y

Kommiekc BcTped M MaTepuasoB HallpaBleH Ha HHQOPMHUPOBAHUE CTYAECHTOB 00
oOpa3oBaTenbHbIX pecypcax TI'Y ¥ HaBUTHPOBAaHUH 10 HUM.

Meponpusitust 1 MaTepraibl B paMKaxX TEMBI:

— IlpakTnueckoe 3ansaTue «dem MHe nosie3Ha kaprta pecypcos TI'Y ?»;

— Ilpaktuueckoe 3anstue «OpraHuzanus Hay4YHO-HCCIIEIOBATENbCKON JESITEIbHOCTH B
TI'V»;

—  Ilpaktuueckoe  3amsitue  «Bo3moxknoctm  crymenta TI'Y B cdepe
IpEIIPUHUMATEIBCTBAY;

— IIpakTtraeckoe 3ansTue «CoruanbHO-00IIECTBEHHAS NeATeTbHOCTh B TI'Y Kak BayKHBIN
00pa30oBaTeNbHBIA PECYpPC»;

— Ilpaktrnueckoe 3aHsTHe —YTO nenath B yHHBEPCHUTETE A Oyaymied kapbepwil ot
LIEHTPa YHUBEPCAIBbHBIX KOMIIETEHIIHII;

— Bupeomatepuanst ot lLleHTpa coBMecTHBIX 00Opa3oBaTeNbHBIX IMPOTPaMM
«MexyHapoaHble 00pa3oBaTeIbHbIe BOZMOKHOCTH JUISI CTYJCHTOBY;

— JAnarnoctuka npogeccuOHaIbHBIX TUIIOB JINYHOCTH.

Tewma 3. PaGoTa B 21eKTpOHHOM cpenie

Kommiekc BecTpeu M MarepualioB, MO pe3yibTaTaM IMPOXOXKIEHUS KOTOPBIX CTYIIEHT
Hay4YMTCsl paboTaTh ¢ 3JIEKTPOHHBIMU pecypcamu TI'Y.

MeponpusTus 1 MaTepraibl B PAMKaxX TEMBI:

— Ilpaktuueckoe 3anstue «MHCTpyMEHTHI U mpaBmia 3()()EeKTUBHOTO JUCTAHIIMOHHOTO
00yJeHUsY;



— JIn4HbI KaOWHET CTYICHTA;

— Omnnaiin kypc «OcHoBbl padoTel B MOODLEY;

— Bugeomarepuanst Hb TI'Y  «B03MOXHOCTM  HCHOJIB30BAHUS  DJIEKTPOHHOM
OMOIMOTEYHON CUCTEMBIY.

Tema 4. Ucropus u xynerypa TT'Y

B pamkax n1aHHOM TeMbI CTYJIEHTBI 3HAKOMSITCS ¢ UCTOpHel U KyinbTypoid TT'Y.

Marepuainsl B paMKax TEMBI:

— BuneoMarepuaibl OT 3KCKYPCUOHHO-TIPOCBETUTENbCKOTO 1ieHTpa TI'Y;

— Buneomarepuansl «KyabTypa KOMMYHUKAIIUU B YHUBEPCUTETE.

®T/1.07 OcHOBBI BOEHHOI MOATOTOBKH

®dakynbTaTUBHASA TUCLHUILIMHA.

Cewmectp 5, 3auer.

SI3BIK peanuzanuu — pyCCKui.

OO61ast TpyA0€MKOCTh IUCHHUIUIHHBI cOcTaBiseT 3 3.€., 108 uacoB, U3 KOTOPBIX

— JieKkun: 26 4.

— MpaKTU4YecKue 3aHaTus: 46 d.

TemaTruueckui nJian:

Paznen 1. O6meBonnckue ycrassl Boopyxxennbsix Cun Poccuiickoii @eneparun

Tema 1. OOwmeBonHckue ycraBbl BoopyxkenHsix Cun Poccuiickoit ®eneparuu, Hux
OCHOBHbIE TpeOOBaHUS U COZEpKAHHE.

Tema 2. BHyTpeHHMI OPAIOK U CYTOUHBIN Haps .

Tema 3. OGmue nonoxeHust Y craBa rapHU30HHON U KapayJIbHOMN CITYKOBI.

Pazgen 2. CtpoeBast moaroroBka

Tema 4. CTpoeBbie IpHeMbl U IBHKEHUE 0€3 OpYKHUSL.

Pa3nen 3. OrueBas oAroTOBKAa U3 CTPEIKOBOIO OPYXKHS

Tema 5. OcHOBBI, TPHEMBI U TIPaBUJIA CTPENBOBI U3 CTPETKOBOTO OPYXKHUSI.

Tema 6. Ha3nauenue, OoeBble CBOIiCTBa, MarepHalbHas 4YacTb U NPUMEHEHUE
CTPEJIKOBOT'O OPY’KHUSI, PYUHBIX IPOTUBOTAHKOBBIX TPAHATOMETOB M PYYHBIX T'paHar.

Tewma 7. BoinosnHeHne yrpaXHEHUH y4eOHBIX CTPENIbO U3 CTPEIKOBOTO OPYXKHUSL.

Pa3znen 4. OCHOBBI TAKTHKHU OOIIEBONCKOBBIX MOIpa3AeieHui

Tema 8. Boopyxennbsie Cuibl Poccuiickoit @enepanuu X cocTaB U 3agadyu. TakTUKO-
TexHnueckue xapakrepuctuku (TTX) ocHOBHBIX 00pa3iioB BoopyxeHus u TexHuku BC PO.

Tema 9. OcHOBBI 00111€BOHCKOBOTO 00s1.

Tema 10. OCHOBBI HHXEHEPHOTO OOeCIIeYeHusl.

Tema 11. Opranuzanuss BOMHCKHX YacT€ W TMOJpa3eieHUil, BOOpPYKEeHHE, OoeBas
TEXHUKA BEPOSATHOIO MPOTUBHUKA.

Pasnen 5. PagnanuoHHas, XuMU4deckass ¥ OMOJOrnyecKas 3ammTa

Tema 12. SnepHoe, xuMu4eckoe, OMOIOTHUECKOE, 3AKUTATEIILHOE OPYKHE.

Tema 13. Pagnanuonnas, XumMu4ueckas U OMOJIOTMYECKast 3alllUTa.

Paznen 6. Boennas tronorpagus

Tema 14. MecTHOCTB Kak 3j1eMEHT 00eBoil 00cTaHOBKH. M3MepeHuss 1 OpUEHTHPOBAHHE
Ha MECTHOCTH 0€3 KapThl, ABM)KCHUE TI0 a3UMYyTaM.

Tema 15. Tonorpaduyeckue kapThl U UX YTEHHUE, MOArOTOBKA K pabote. OnpeneneHue
KOOpJMHAT 0OBEKTOB U IeNIeyKa3aHus 10 KapTe.

Pasnen 7. OCHOBBI MEAUIIMHCKOTO 00ECIIEUEHHU S

Tema 16. Meauuunckoe obecrieueHre BOMCK (Cui), epBasi MEIUIIMHCKAs TIOMOIIb MPH
paHeHMsIX, TPaBMax M OCOOBIX CIIydasix.

Pazgen 8. BoenHo-nonuTryeckast moAroTOBKa

Tema 17. Poccuss B coBpeMeHHOM wmupe. OCHOBHBIE HaIpPaBJICHUS COLUUAIBHO-
HKOHOMHUYECKOT0, TOJIUTUYECKOTO U BOEHHO-TEXHUUECKOTO PA3BUTHUS CTPAHBL.

Paznen 9. IlpaBoBas moaroToBka



Tema 18. Boennas noxrtpuna Poccuiickoit @enepannu. 3akoHoAaTenscTBO Poccuiickoin
denepauy 0 NPOXOKAECHUU BOCHHOM CITyXOBI.

b2.0.01.01.01(Y) IIpakTMka 10 T1O4YBOBeJeHHIO, OOTAaHHKe, 300JI0THH
0eCcrmo3BOHOYHBIX

Bun: yueOnas.

Tun: o3HakOMHTENbHAS PAKTHUKA.

[IpakTuka oOs3arenpHas A U3y4EHUs.

Cemectp 2, 3a4€T C OILIEHKOM.

[Ipaktuka mnpoBoautcs Ha 6aze TI'Y. CrocoObl TpoBEeACHHS: CTallMOHApHAsS WA
BbIe3/1HAs (MecTo npoBeaeHus — O310poBUTENBHO-YUeOHBIN HIeHTP TI'Y «"apMoHUS»).

dopma npoBeAeHMs: HENPEPHIBHO B COOTBETCTBUU C KaJEHJAPHBIM TpadukoM U
y4€OHBIM IIJIaHOM.

OO61as TpyA0€MKOCTh MPAKTUKHU COCTABIISIET 9 3a4€THBIX €AMHUIIBI, 324 4acoB.

[TpoaomKUTENBHOCTD MTPAKTUKHU COCTABIIECT O HECIb.

b2.0.01.01.02(Y) IIpakTHKa 110 300JI0T'MH O3BOHOYHBIX

Bun: yaeGnast.

Tun: o3HaKOMUTENbHAS TPAKTUKA.

[IpakTuka oOs3arenpHas A U3y4EHUSs.

Cemectp 4, 3ayer.

[IpaxTuka npoBoautrcs Ha 0aze TI'Y. CiocoObl npoBeieHus: CTallMOHAPHASL.

dopma TpoBeACHMs: HEMPEPHIBHO B COOTBETCTBUU C KaJlIGHIApHBIM TpadukoM U
y4€OHBIM IIJIaHOM.

OO61as TpyA0€MKOCTh MPAKTUKHU COCTaBIISIET 3 3a4€THBIX eAnHUIIBI, 108 yacos.

[IpoaomKUTENEHOCTD MPAKTUKN COCTABIISET 2 HEAETH.

52.0.01.01.03(Y) IIpakTnka no reo60TaHUKE

Bun: yuebnas.

Tun: o3HaKOMHUTENbHASI TPAKTUKA.

[IpaxTuka oOs3aTenpHas A U3y4EHUs.

Cemectp 4, 3auer.

[IpaxTuka npoBoautcs Ha 6aze TI'Y. CiocoObl mpoBeieHusI: CTallMOHAPHASL.

dopma NpOBEAEHUS: HENPEPHIBHO B COOTBETCTBUU C KaJlCHJAApPHBIM TIpaduKoM U
y4€OHBIM IJIAaHOM.

OOm1ast TPyA0€MKOCTh MPAKTUKU COCTABISAET 3 3au€THBIX eAuHUIBI, 108 yacos.

[IpoaomKUTENEHOCTD MPAKTUKU COCTABIISET 2 HEETH.

b2.0.01.01.04(Y) Cneunpakruka

Bun: yuebnas.

Tun: o3HaKOMHTENbHAS TPAKTHUKA.

[IpakTuka obOs3aTenbHas AJIT U3yUCHUS.

Cewmectp 4, 3auer.

[Tpaktuka nmpoBoautcs Ha 6a3e TI'Y. CriocoOwsl mpoBeICHHS: CTallMOHAPHAS, BBIC3THAS
(Pecmybnuka Xakacus, Pecriy6mimka TriBa).

dopMa mMpOBeNEHUS: HEMPEPHIBHO B COOTBETCTBUU C KaJCHAAPHBIM TpapuKOM |
y4eOHBIM TIJIAHOM.

OO6m1ast TpyI0EMKOCTh MPAKTUKH COCTABISIET 3 3a4ETHBIX eAMHUIIBI, 108 qacoB..

[Ipoa0mKUTENBHOCTD MTPAKTUKKU COCTABIISIET 2 HEACIIHU.



b2.0.02.01(H) Hayuno-ucciaenoBareiabckasi padora

Bun: npousBoacTBeHHasl.

Tumn: npakTuka o npouiIo NpoPecCnoHaNbHOMN NeTETbHOCTH.

[IpakTuka oOs3arenpHas A5 U3y4EHUs.

Cemectp 6, KypcoBasi paboTa, cemecTp 7, 3a4eT ¢ OLEHKOM.

[Ipaktuka npoBoautcs Ha 6aze TI'Y / ma 6Gasze mpodriibHON opranm3anuu (Tomckuit
HAIMOHAJILHBIA MCCIIEIOBATENILCKUIT  MEIMIMHCKUIT 1eHTp Poccuiickoil akagemMun Hayk).
CrniocoObI poBeieHus: CTalliOHapHasl.

dopMa npoBeAeHUs: MyTeM YepeoBaHus ¢ peanuzanueit nHbix kKomrnoneHToB OIIOII B
COOTBETCTBUU C KaJICHAAPHBIM Ipa@UKOM U y4eOHBIM IIAHOM.

OO01mast Tpy10eMKOCTh MPAKTUKK COCTABIISACT 8 3a4€THBIX eAMHHUIIBI, 288 "acos.

[IpoaomKUTENEHOCTD MIPAKTUKU COCTABISAET 32 HEJIEIH.

52.0.02.02(IT) ITIpakTuka no npo¢gua npodeccuoHAIbLHON AeATeTbHOCTH

Bun: mpousBoacTBeHHas!.

Tumn: npakTka o TpoQITIo NpPoPecCHOHATBHOMN NEATETLHOCTH.

[IpakTuka oOs3arenpHas s U3y4EHUS.

Cemectp 6, 3a4€T C OIICHKOM.

[Ipaktuka mpoBoautca Ha 6aze TI'Y / na 6a3e mpocdunbHON opranmuzanuu (MHCTUTYT
IBOJIONMOHHON (husnonoruu u 6moxumuu umenn M. M. CeuenoBa PAH, Kazaxckuii Hay4HO-
UCCJIEIOBATENIbCKUA ~ MHCTUTYT  JKMBOTHOBOJCTBA UM  KOPMOIIPOU3BOJCTBA, KazaHckuit
@enepanbHbll  YHUBEPCHUTET, baliKanbCKMil TOCYJapCTBEHHBIM  3aloBeIHUK, MHCTUTYT
CUCTEeMAaTUKH U OKOJOTUM KHUBOTHbIX lleHTpanpublii CuOupckuii OoTaHMYeCKUW cal,
Ky3bacckuii 6oranmdeckuit cam). CriocoObl TpoBeACHMS: CTanuoHapHas, Bble3qHas (CaHKT-
[TerepOypr, Peciyonuka Kasaxcran, Kasans, Upkyrck, HoBocubupck, Kemeposo).

@dopma NpoOBEACHMS: HENPEPHIBHO B COOTBETCTBUM C KaJCHJApHBIM TIpaduKoM U
y4€OHBIM IIIIAHOM.

OO01mmast TpyT0eMKOCTh MPAKTUKK COCTABIISACT 9 3a4ETHBIX eMHUIIBI, 324 4acoB.

ITpoomKUTENTLHOCT TPAKTUKK COCTABIISIET 6 HEAETb.

b2.0.02.03(I1x) lIpexaunjioMHas NpakTuKa

Bun: npousBoacTBeHHas.

Tun: npakTuka o npo@uiito npodeccuoHalbHOMN 1eATENbHOCTH.

[IpakTrka oOs3aTenbHast 11 U3Y4YEHUs.

Cemectp 8, 3auer.

IIpakTuka mpoBoautcs Ha Oaze TI'Y / Ha 6a3e mpodunbHO opranuzanuu (Tomckuit
HallMOHATBHBIA HMCCIIEIOBATEILCKUI MEIUIIMHCKUN 1eHTp Poccuiickoli akajgemMuu Hayk).
CriocoOb! MpoBeICHUS: CTallMOHApHAS.

dopma MPOBEJCHUS: IMYyTEM YepeIOBaHUs ¢ peann3anueil nHbiX komroneHtoB OITOIT B
COOTBETCTBUH C KaJCHJAPHBIM I'papUKOM U YI€OHBIM IJIAHOM.

OO0mmas TpyI0eMKOCTh MPAKTHKK COCTABIISACT 3 3a4€THBIX eauHUIb], 108 yacos.

[TpoomKUTENTLHOCTD IPAKTUKH cocTaBisteT 13 Henens.



