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1. KoMnerenuyuu n HHAUKATOPbI HX JOCTHKCHHSI, INPOBEPHEMbIC NAHHbBIMU
OLCHOYHBIMHU MaTEepHaJIaMHU

Lenbto OCBOEHUS TUCIMIUIMHBI ABIISIETCS (POPMUPOBAHKE CIICAYIOMINX KOMIIETCHIIUMI:

[1K-1 Crioco6en mnanupoBath paboTy U BEIOUpPATh a/IeKBaTHBIE METO bl PEILICHHSI HAyYHO-
MCCIIEI0BATEIbCKUX U/ IIPOU3BOJICTBEHHBIX 33124 B BHIOPAHHOM 00JIACTH XUMHUH, XUMUYECKON
TEXHOJIOTUH WJIN CMEXHBIX C XUMUEH HayKax.

I1K-3 CriocobeH K perieHnto npodecCHOHaIbHBIX MPON3BOACTBEHHBIX 33/1a4.

Pesynbpraramu 0CBOEHUS AMCLUIUIMHBI SBISIOTCS CIEAYIOIIME WHIUKATOPBI JOCTHKECHUS
KOMIIETCHIIUM:

HUIIK 1.1 Pa3pabaTeiBaeT CTpaTerui0 HAyYHBIX UCCIIEAOBAHHMA, COCTABIISIET OOIIUH IJIaH U
JIETaJIbHBIE IJIaHbl OTJIEJIbHBIX CTAAUM

NIIK 1.2 BeiOupaer skcriepuMeHTaIbHbIE U PACY€THO-TEOPETUUYECKHE METO/Ibl PEIICHHUS
ITIOCTaBJIEHHOM 3a/1a4y, UCIOJIb3Ysl JOCTHKEHHsI COBPEMEHHON XMMUYECKON HAYKH, U UCXOS W3
MMEIOILIUXCSI, MaTEpUATIbHBIX, UH(POPMALIMOHHBIX U BPEMEHHBIX PECYPCOB

NIIK 1.3 Vcnons3yeT coBpeMeHHOE (PU3UKO-XUMHUYECKOEe 000pyI0BaHHUE /ISl Oy YEeHUS
U MHTEpIpPEeTaluu JOCTOBEPHBIX PE3YyJIbTATOB HCCIEN0BAaHUS B BbIOpaHHOW 00JIacCTH XHMUU,
XUMHUYECKON TEXHOJIOTMHM WM CMEXKHBIX C XMMHEHW HayKax, MPUMEHSs B3aUMOOIOJIHSAIONINE
MeToJibl HccienoBaHus. [IpoBOIUT MOUCK, aHATU3UPYET U 0000IIAeT pe3ysbTaThl MATEHTHOIO
MIOMCKA N0 TEMATUKE UCCIIeI0BATEIbCKON pabOThI

UIIK 3.1 AmnHanu3upyer HMEIOIIMECS HOPMATUBHBIE JOKYMEHTBI II0 CHCTEMam
CTaHJIapTHU3alMKM, pPa3pabOTKHM W TMPOM3BOACTBY XUMHUYECKOW NPOAYKLUHMHM M MpejaraeT
TEXHUYECKHE CPEACTBA JJI PELICHUS TOCTABIEHHBIX 3a/1a4

NIIK 3.2 Tlpou3BoauT OLEHKY MPUMEHUMOCTH CTAHIAPTHBIX W/WIHM MPEUIOKEHHBIX B
pesynbrare  HUP TexHonormueckux pemieHuid Ha NPUMEHHUMOCTh C YYE€TOM CHeuupuKu
U3Yy4aeMBbIX ITPOLIECCOB

2. OueHo4YHbIe MaTepUAJbl TeKYIEro KOHTPOJISl U KPUTEPUU OLleHNBAHUS

DneMeHTHI TeKYIEero KOHTPOJIS:

— YCTHBIN OIPOC;

— TECTUPOBAHME;

— OTYET M0 MPaKTUYECKOM paboTe;
— UHAUBUIyaJIbHOE 33/1aHUE.

Yerubiit onpoc (MIIK 1.1, UTIK 1.2)
[Tpumepbl BOITPOCOB ISt yCTHOTO OTIPOCa:

1. Kakue meroas! Beigencuus JJHK Bri 3HaeTe?

2. Kakue xputepun onenku kauecrsa JJIHK BbI 3Haete?

3. KonnuecTBeHHBIN 1 KaueCTBEHHBIN aHaau3 BeiaeaeHHon JJHK.

4. Martepuan ans BbaeneHusi, ocobennoctu BwiaeneHus JIHK w3 paznuynbix
00BEKTOB.

5. Ounctka JIHK.

6. CrnektpodoTomMeTpruieckoe u3MepeHNe KOHIIEHTPAlluU HYKJICHHOBBIX KUCTIOT.

7. Jaiite onpenenenue Ae30KCUPUOOHYKICHHOBON KUCIOTHI.

8. OCHOBHBIE IPUHIMITBI THOPUIN3ALNH HYKJIEHHOBBIX KUCIOT in situ.

9. JIHK-ipoOb1  (XpOMOCOMHBIE ~HYMepaTOpbl) Ui  BBISBICHHUS YHCICHHBIX
XPOMOCOMHBIX aHOMaJIHil.

10.  Yro cnemyeT mpoBeCTH MPH HEOOXOAMMOCTH ONpeeTIeHUs] HYKJIEHHOBON KHCIIOTHI,

JUIL KOTOPOM YCTaHOBJIEHO MPEAEIbHO JonycTuMoe coaepxanue JJHK?

Kpurepuu onieHuBaHUS:



«OTJIMYHO» BBICTABIISICTCSI MAruCTPaHTy, €CIIM IOKa3aHbl BCECTOPOHHUE U TIIyOOKHe
3HaHUA IPOrPaMMHOI0 MaTepHaa;

«XOPOILLIOY BBICTABJISICTCS MATUCTPAHTY IIPU OTBETE HA ITOCTABJICHHBIE BOIIPOCHI U 3aJaHu,
B CJIy4ae ecii ObLIM JOIMYIIEHBI eIMHIYHBIC CYIIIECTBEHHbIE HETOYHOCTH;

«YIOBJIETBOPUTEIIHO» BBICTABJIACTCS MArUCTPaHTy, IOIYCTUBIIEMY IIOTPEIIHOCTU B
OTBETE, HO 00JIaa0IEMy HEOOXOIUMBIMM 3HAHUSIMU JUISI UX YCTPaHEHMsI O]l PyKOBOJCTBOM
IIPENOAABaTEeIs;

«HEYAOBJIETBOPUTEIBHO» BbICTABIIIETCS MATUCTPAHTY, MOKa3aBUIEMY NPoOeibl B 3HAHUU
OCHOBHOT'O Y4eOHO-TIPOTpaMMHOTO MaTepHualia, JIOMyCTUBLIEMY NMPUHINIHAIBHBIC OIMIHMOKU TpU
OTBETE Ha BOIPOC.

Tectuposanue (UIIK 1.1, UTIK 1.2, UTIK 1.3)
[IpuMeps! TECTOBBIX 3aaHHIA:
1. HHTepkanmupyronuil  KpacHUTenb, HCHONb3YEMBIM I JETEKUHH MPOLYKTOB
aMIUTU(UKAITIN B PEKUME PEATbHOTO BPEMEHH - ATO:
Br16epuTe 0H WIJIM HECKOJIBKO OTBETOB:
SYBR Green |
OpOMUCTBIN ATUAMI
KCUJICHITMAHOJ
METHJIEHOBBINA CUHUI
. Jenarypanust G€IKOB 3TO:
Br16epute 01H OTBET:
M3MEHEHHUe 3apsia Oenka
paspylieHue BcexX CTPYKTyp
pa3pylIeHUE YETBEPTUUHOM, TPETUYHON U YACTUYHO BTOPUYHOM CTPYKTYPbI
pacmaj 6enka Ha MeTTHIbI
YMEHBILIEHHE PACTBOPUMOCTHU
Jlnst Bu3yanuzanuu aByxienodeunbix Mosekyn JJHK metomom anekrpodopesa B
KaueCTBE MHTEPKAIUPYIOLIEr0o KPACUTENS Yallle BCEr0 UCIONIb3YIOT:
BriGepute omuH OTBET:

NDe o o o

.()O. e o o o

o OpOMUCTBIN ATHIUM
. OpoMdEeHOTOBBIN CUHUI
o KCUJICHIIMAHOJ

Kpurepuu onenuBanus:

TecTsl 17151 TEKYIIEro KOHTPOJIS BBITIOJIHSIIOTCS B TMCbMEHHOM BHUJIE C OTPaHUYEHUEM
BPEMCHH.

YpoBeHb BBIMOJIHEHUS TEKYIIUX TECTOBBIX 3aJaHUN OIEHUBAETCs B Oaliax, KOTOpbIE
3aTeM MEePeBOJISATCS B OLICHKY. basibl BHICTABISIFOTCS CIAEAYIONINM 00pa3oM:

- MPaBWJIHHOE BHITIOJIHCHHE 3aJaHMS, TJIe HAJ0 BRIOpATh BEpHBIN OTBET — 1 GaJw.

OrneHKa COOTBETCTBYET CIEIYIOIIEH IIKaJe:

OTmetka Koun-Bo 6amnos ITporieHT BepHBIX
OTBETOB

OTiIM4HO 14-15 100 %

Xopouo 13 85 %

Y 1OBIETBOPUTEIHHO 10 66 %

Heynosnersopurensn | menee 10 MmeHee 60 %

0

Ortuet o npaktuueckoii padore (MIMK-1.1, UTTK-1.2, UTIK-1.3, UTIK-3.1, UTIK-3.2)



Conep>XUT MPOTOKOJI MPOBEACHUS SKCIIEPUMEHTA, PacyeThl,

paborte.

Temaruka npakTuueckux pador:
Brinenenue u ounctka JIHK

ITocTaHOBKA MOIMMEpPA3HOM LEMHOM peakuu
NMmmyHOOKpammBaHue

Metoauueckue peKOMEH 1alliu [0 BBIITOJIHEHUIO:
[ocne 3aBepiIeHUst MPAKTHYECKOW PabOTHI CTYJCHT J0JIKEH OOPMHUTH OTYET, B KOTOPOM
KpPaTKO OIMCBIBAET BHIIIOJHEHHbIE IEHCTBUS, IPUBOAUT MOJIyYEHHBIE PE3YJIbTAThl U AHATIU3UPYET
uX (CONOCTaBis€T C JIMTEPATyPHBIMH JaHHBIMM, JEJIA€T BBIBOJ, IPOBOAUT CTATUCTUUYECKYIO

00paboTKYy).

Kpurepun onenuBanus:
«OTJIMYHO» — CTYZEHT B X0/ IPAKTHUECKOI pabOThI BHIIIOJIHSAET ONBITHI C COOMI0AEHUEM
BceX TpeOOBaHMM, OTUET MpPENCTaBIEH AaKKypaTHO CO BCEMM 3alMCsIMH XojAa paboThl,
MIpe/ICTaBJIeHbl IEPBUYHBIE JTAaHHBIE U X0/ UX 00paOOTKH.
«XOpOHIO» — CTYJEHT B XOJ€ pabOThl JOIYyCKAeT HE3HAUYUTEIbHbIE OUIMOKU; B OTYETE
JIOMYIII€Hbl HE3HAUYUTEIbHbIE OLINOKH.
«yZIOBJIETBOPUTEIILHO» — CTYJEHT B XOJI€¢ IPAKTUYECKON pPabOThl IOMyCKAaeT OHY-/BE
rpyOble OMMOKY; B OTUETE MPEICTaBICHbl HE BCE IaHHBIE O MPOBEACHUU OIBITA WM JOIMYIIEHbI

OLIMOKYU TpU pacuéTax.

BBIBOJIBI O MPOAECIAHHON

«HEYJIOBJIETBOPUTEIBHO» — CTYAEHT BBIIOJHWI HE BCE MPEACTABICHHBIE OMNBITHI, OTYET
HE CTPYKTYpPHUPOBAH U HEJIOTUYEH.

WNupuBuayansroe 3amanue (MITK-1.1, UTIK-1.2, UTTK-1.3, UT1K-3.1, UTIK-3.2)

[IpuMepsl TeMBbl HHIUBU Ty TBHBIX 33JJaHUH (TTOJITOTOBUTH MPE3CHTAIINIO U JOKJIAN):
1. Metoas! neHTU(PUKAIINYA TEHETHYECKUX MapKEPOB JIJIsl PaHHEH TUarHOCTUKU pakKa

Moa3ra.

2. MeTopl moucKa MOJISKYJISIPHBIX MUIIICHEH 11 JIeUeHHs 001e3Hn AJblreimepa.

3. Metozp!l uccnenoBaHusi TEHETUYECKONW MPEAPACIION0KEHHOCTH K aTEPOCKIIEPO3Y.

4. Metoibl u1eHTU(GUKALNN CHIBOPOTOYHBIX MapKEPOB JIJIsl IUArHOCTUKU T30 PEHUN.

5. MeTroabl MOMCKAa HEMHBA3UBHBIX MapKEPOB ISl IMATHOCTUKH OITMCTOPX03a.

6. MeTo/1pl UACHTU(DUKAIIUY UPKYIUPYIOMIUX MAPKEPOB OLIEHKH PUCKA T€MAaTOT€HHOTO
METacTa3upOBAHUS paKa IIEHKN MATKH.

7. MeTo1pl UASHTU(DUKAIUN HEKOJUPYIOUIUX MOCIIEI0BATEILHOCTEH, BOBJICUEHHBIX B
pasBuTHe nH(papKTa MHOKapAa.

8. Metoas! uaentuduxanuu Hapymenuit metuinupoanus JJHK npu nuabere 2-ro tuma.

9. MeTtozpl MOMCKAa FEHETUYECKUX MEXaHU3MOB PE3UCTEHTHOCTU XPOHUYECKOTO
MHEJIOUAHOTO JIEUKO3a K TAPreTHOM TepAIHH.

10. MeTonbl reHeTHYECKOM HHKeHepuH B Tepanuu BUY-undekmun.

Kputepuu onenrBanusi:

HEYJIOBJIETBOPUTEIBHO | YIOBIETBOPUTEIHHO XOpOIIO OTJINYHO

Tema He packpbITa. Tema packpeita cnabo. | Tema B ocHOBHOM Tema packpsita
[IponemoHcTpHpOBaHO [IponemoHCTpUpPOBaHO | pPacKphITa. MOJTHOCTBIO.
HeynoBnerBopurenbHoe | yIOBIETBOPUTEIbHOE [IponemonctpupoBan | IIpomemoHCcTpHpOBaHO
BJIQJICHUE MaTEPUAIOM. | BIIaZieHUE MaTepHajoM. | O MPEBOCXOJHOE
Hcnonb3oBaHHbIE Hcnonb3oBaHHbIE XOpollee BiaJieHue BJIaJICHNE

HUCTOYHUKHU HMCTOYHUKU U CTPYKTypa | mMarepuaiom. MaTepUaJIOM.
HEJOCTaTOYHBI. paboThl YACTUYHO Hcnonb30BaHbl Hcnonbs3oBaHbl




CrpykTypa paboThl He COOTBETCTBYIOT HaJIeXaIme HajIexaIue

COOTBETCTBYET MOCTaBJICHHBIM MCTOYHUKH. WCTOYHUKHU B HY>KHOM

MOCTaBJICHHBIM 3aa4yaM. | 3agadam. CTeneHb Crtpykrypa KOJIMYECTBE.

PaboTa CaMOCTOSITENIEHOCTH paboThl B OCHOBHOM Ctpykrypa

HECaMOCTOATENbHA. paboThI HU3KASL. COOTBETCTBYET paboThI COOTBETCTBYET
MOCTaBJICHHBIM MOCTaBJICHHBIM
3agauam. CTeneHb 3agauam. CTerneHb
CaMOCTOSITETEHOCTH CaMOCTOSITETEHOCTH
paboThI CpeHsIs. paboThI BBICOKASI.

3. OneHo4Hble MaTepuajJbl HTOTOBOIo KOHTPOJIsA (HpOMe)l(yTO'lHOﬁ aTTeCTaIII/II/I) u
KPUTEPUH OLICHUBAHUA

3ader ¢ OIEHKON B TPEThEM CEMECTPE ITPOBOIUTCS B MUCbMEHHOU (popme 1o OuseTam.

buner cocrout u3 reopernueckoit yactu (Bompochkl Nel u Ne2) .

TeopeTtnueckas 4acTb COAEPKUT JBa Bompoca, nposepsomue WUIIK 1.1, UTIK 1.2, UTIK
1.3.

OTBeT Ha BoIpockl 1aétrcs B pa3BEpHyTOl (hopme. CoaeprkaHne BOIIPOCOB COOTBETCTBYET
COJIEP>KAHUIO JUCIHUIUINHBI.

[Ipumepsbl 3a4eTHBIX OHIIETOB:

1. JaiiTe onpenenenue npeaMera «MOJIeKyJisspHas Ouosorusi». [lepedncnure sTamb
Pa3BUTHUA U 10KA3aTCIIbCTBA TeHETHYECKOH POJIN HYKJICMHOBBIX KUCIIOT.
2. [Iepeuncinre coBpeMeHHbIE METO/IbI aHaIM3a TeHoMa. NGS ceKBEeHHpPOBaHHUE.

Kpurepun onenuBanus:

OneHka «yIOBJIETBOPUTEIBHO» - IPAaBUJIbHbIE M KOHKpPETHbIE, 0e3 TpyObIX OHIMOOK
OTBETBHl Ha OCHOBHBIE BONpPOCH. Hanuume OTHENBHBIX HETOYHOCTEW B OTBeTax. B 1mernom
IIPABUIIbHBIE OTBETHI ¢ HEOOJIBIIMMHU HETOYHOCTSIMU Ha JONOJHUTEIbHbBIE Bonpockl. HekoTopoe
HCIIOJIb30BAHNE B OTBETAX HA BOIIPOCHI MAaTEPUAIIOB PEKOMEHA0BAHHOM JINTEPATYPHI.

Onenka «xopouio» - TBEpPAbIE U JOCTATOYHO IOJIHBIE 3HAHUS IPOrPaMMHOIO MaTepuaa,
IIOHMMAaHWE CYIIHOCTH pPacCMaTpPUBAEMBIX IIpoLeccOB M sBiIcHUM. llocienoBaTenbHbIE H
IIPaBWJIBHBIE, HO HENOCTATOYHO DPAa3BEPHYTBHIE OTBETHI HAa OCHOBHBIE BOIpPOCHL. [IpaBuibHbIE
OTBETHI HA IONIOJHUTEIbHBIE BOIPOCHI. CCBIIKM B OTBETAX Ha BOIIPOCHI HA OTAEIbHBIE MaTEPUAJIbI
PEKOMEHIOBAHHOM JINTEPATYPBI.

OneHka «OTIAMYHO» - TJIyOOKHME HCUEpPIIbIBAIOIIME 3HAHUS BCEro IPOrpaMMHOIO
MaTrepuaga, IOHUMaHUE CYIHOCTH M B3aUMOCBSI3U PAacCMaTPUBACMbIX INPOLIECCOB U SIBICHUU.
Jlorudecku nocienoBaTeIbHbIe, IOJIHBIE, IPABUIIBHBIE U KOHKPETHBIE OTBETHI HA BCE OCHOBHBIE
Bonpockl. [IpaBuiIbHBIE M1 KOHKPETHBIE OTBETHI HA JOIOJHUTEIbHBIE BOIIPOCHL. Vcnonb30Banne B
HE00X0IMMOH Mepe B OTBETAaX Ha BOIPOCHI MaTepUalIOB BCE PEKOMEHIOBAHHOM JIUTEPATYPBI.

OneHka «HEYIOBJIETBOPUTEIBHO» BBICTABISAETCS B  ClIydae, KOIJa KOJUYECTBO
HEIPABWIBHBIX OTBETOB IIPEBBINIACT KOJIUYECTBO JOIYCTUMBIX AJIS IOJIOKUTEIBHON OLICHKH.

4. OueHoYHble MATEPHUAJIBI 1JI5l IPOBEPKHU OCTATOYHBIX 3HAHUI (cOPMUPOBAHHOCTH
KOMIIEeTeHIIH i)

Temsl 111 yCTHOTO ompoca:

1. Yro cnmemyeT MCIONB30BaTh s KOJMYECTBEHHOI'O ONpEAETeHUs ClenupruecKon
HYKJIEMHOBOM KUCJIOTBI?

2. Kakue merons! Beigenenus JJHK Brer 3nHaeTe?

3. Kakue kpurepunu ouenku kadectBa JJHK BbI 3HaeTe?

4. Yo yamie BCEro MCHOJB3YIOT AJI BU3yalu3aluu AByXuLenoudedHblx moiekyn JHK
METOIOM 3JIeKTpodope3a B KauecTBe HHTEPKAIUPYIOIIETo KpacuTens?

5.0numuTe MeTo | JeTEKIUU IPOTyKTOB aMILTU(UKAIUN?



6. Uto cnemyeT MpoBEeCTH MPH HEOOXOJMMOCTH OTIPEICICHHS HYKJICHHOBON KUCIIOTBI, JJIs
KOTOpPOM YCTaHOBJICHO MpeAeNbHO AonycTumMoe coaepskanue JJHK?

Nudopmanus o paspadorunkax

I'epBac [lonmna AnaronbeBHa, KaHI. OMON. Hayk, Kadenpa MPUPOAHBIX COEIMHEHMH,
dapmarneBTrueckoit u MeauuHCKoM xumun, XO TT'Y, noneHr.



