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1. leab ¥ nIaHUPYeMble Pe3yJIbTAThl 0CBOCHHUS THCHMIIJIMHBI

[lenpt0 OCBOEHUS TUCITUTIIIUHBI SIBISETCS (DOPMHUPOBAHKE CIEAYIOIINX KOMITCTCHITH:

—OIIK-1 — CnocobeH aHanmu3upoBaTh 3afadd MPO(EecCHOHAIBHON ACSITENLHOCTH Ha
OCHOBE II0JIOJKCHHI, 3aKOHOB U METOJIOB B 00JIACTH MaTeMaTUKH, €CTECTBEHHBIX U TCXHUYCCKHUX
HayK.

Pe3ynbraramMu OCBOCHUS AMCITUIUIMHBI SBIISIOTCS CIEAYIOIINE WHIUKATOPBI JOCTHKCHHS
KOMIICTCHITH:

HOIIK-1.1 3HaeT OCHOBHBIE ITOJIOXKEHHSA, 3aKOHBI U METOABI B 00JIACTH €CTECTBEHHBIX,
TEXHUYECKUX HAYK U MAaTEMaTUKH.

HOIIK-1.2 Crnocoben BrIOMpaTh HEOOXOIUMBIE METOIbI MaTEMAaTHKH, €CTECTBEHHBIX U
TEXHUYECKUX HAYK IS aHaIu3a MpodeCCHOHATBHBIX 3a/1a4.

2. 33}13‘[“ OCBOCHHUA TUCHHUIIIMHBI

— IOJIY4YUTh Oa30BbI€ 3HAHMS 110 BXKHEHIIUM pa3jieiaM XUMHU: IEPUOAUYECKUN 3aKOH U
cucreMa JI.MI. MenneneeBa; TEOpuHM CTPOCHMsS AaroMa, TEOPUM XHUMHUYECKOW CBSI3U U
BAJICHTHOCTH; OCHOBHBIE 3aKOHBI TEPMOJMHAMUKUA U KUHETHKH; TEOPUU U 3aKOHBI PacTBOPOB;
3aKOHOMCPHOCTH HGpHOILH‘-IGCKOfI CHUCTEMBI B XUMHUU 3JICMCHTOB,

— IpuoOpECTH HAaBBIKU PabOThl ¢ XMMMUYECKHMMHM BELIECTBAMU C COOJIIOJICHUEM TEXHUKU
BBINTOJIHEHUS TAa0OPAaTOPHBIX PadOT M HOPM TEXHUKH XMMHUYECKOW O€30IacHOCTH.

— TMPOBOAMTH XHMHYECKHE SKCIEPUMEHThl IO MpeUlaraéMblM METOAMKaM U
HHTEPIPETUPOBATH ITOIYYEHHBIE PE3YIbTATEI.

- OcBouTh KiaccU(UKALUIO, CTPYKTYpbl, HM30MEPUI0 U HOMEHKJIATYpY, KJaccChl
OpraHMYECKUX BEIIECTB, UX CBOMCTBA U PEAKLIMOHHYIO CLIOCOOHOCTD.

3. MecTo AucUMILINHBI B CTPYKTYpe 00pa30BaTe/ibHOIi POrpaMMbl

JlMcuuIuIMHa OTHOCUTCS K 0053aTEIIbHOM YacTH 00pa30BaTeIbHOM MPOrPaMMBbI.

4. Cemectp(bl) ocBOeHHS U (hopMa(bl) MPOMEKYTOUHOM aTTECTAIMH 10 TUCUUIJIMHE

Tpernii Kypc, 3UMHSIS CECCUS DK3aMEH.

5. Bxoanble TpeGoBaHus 1)1 OCBOEHUSI TN CHUIIIMHBI

Jns u3ydeHus TMCUUIUIMHBI HEOOXO0AUMbI KOMIIETEHIIUU, CPOPMHUPOBAHHBIE Y YUAILUXCS B
pe3yibTare 00y4yeHus B cpeiHelt 001eo0pa3oBaTebHON MIKOJIE.

6. SI3bIK peau3anun

Pyccknii

7. O0beM TNCUHUIIIHHBI

OO01as TpyA0eMKOCTh TUCIUIUTMHBI COCTaBIIsIET 6 3.€., 216 yacoB, U3 KOTOPBIX:
-nekuuu: 4 u.

-nabopatopusle: 12 4.

-IpaKTU4ecKue: 4 4.

O0beM caMOCTOSATENbHOM pabOThI CTYIEHTA OIpeIeTieH YIeOHBIM IJIaHOM.

8. Coep:xkaHue TMCHUILIMHBI, CTPYKTYPUPOBAHHOE MO TeMaM

Pa3nesa O0masi m Heopranmyeckasi XMMHA

Tema 1. Beeoenue

Mecto xuMuu B psiny pyHnaMmeHTanbHbIX Hayk. [Ipeamer u 3amaum xumuu. OCHOBHBIE
ATarbl pa3BUTHS XUMUHU.



Tema 2. OcnoeHnble 3aKOHbL U NOHAMUA XUMUU

®opMBbI CYIIECTBOBAaHUS MaTepuu. ATOM, MOJIEKYyJla, XUMUYECKUI 31eMeHT. [Ipocroe u
CIIOXKHOE BellecTBO. Monb — Mepa KosMuecTBa BellecTBa. CTEXMOMETPUYECKUE 3aKOHBI,
yCJI0BHS X IpuMeHeHusl. [loHsATHE SKBUBAJIEHTa B XUMUU. 3aKOH 3KBUBAJICHTOB.

Tema 3. Cmpoenue amoma

PazButne mpencraBieHui O CIOKHOW CTpyKType aroma. Mopaenu atoma Pesepdopaa,
bopa. KoprnyckynsspHO — BOJIHOBBIE CBOMCTBA MHUKPOYACTHUL. YPAaBHEHHE BOJIHBI A€ bpoiins.
OCHOBBI KBAaHTOBO — MEXaHMYECKOW TEOPUM CTpPOEHMs aroMma. [IpuHIMN HeomnpenereHHOCTH
[eiizenOepra. Ilonstme BonHOBOW  QyHkimu. BomnoBoe ypaBHenme Ilpenunrepa.
XapakTepucTUKa COCTOSIHUS DJIEKTPOHA B aTOME HaOOPOM KBaHTOBBIX yucen. [loHaTue aromHoI
opbutanu. 3anoJHEHUE aTOMHBIX opOuTaneit anekrponamu. [Tpunnun [Maynu, npasuno XyHna.
DHepreruyeckas AuarpaMma ypoBHEH, MOAYpPOBHEN, aTOMHBIX OpOUTaieil B MHOTO3JIEKTPOHHBIX
aToMax. EMKOCTB 3JIEKTpPOHHBIX 000JI0YEK aTOMOB.

Tema 4. Ilepuoouueckuit 3axkon u nepuoouueckas cucmema 3Inemenmos JI.H.
Menoeneega

[Tepuonnueckuit 3akon J[.M. MengeneeBa. Ctpykrypa u ¢dopma NEpHOTUICCKOMN
cuctembl. CBsI3b AJIEKTPOHHOI'O CTPOEHHUS aTOMa 3JIEMEHTa C €ro IOJIOKEHWEM B IEPHUO/IE,
rpymme, MOArpyHIe, CEeMEWCTBE. OJIEKTPOHHBIE aHAJIOruM 3jeMeHTOB. llepuonuyHocTh B
U3MEHEHUU CBOWCTB aTOMOB 3JIEMEHTOB (paJuyChl aTOMOB M HOHOB, DHEpPrUsl HOHU3ALUHU,
CPOACTBO K 3JIEKTPOHY), XUMUYECKUX CBOWCTB MPOCTBHIX M CIOKHBIX BEHIECTB KaK pe3yJbTaT
IIEPUOIUYHOCTH JIEKTPOHHBIX CTPYKTYp aTOMOB.

Tema 5. Xumuueckan céa3o

Mopenb BO3HUKHOBEHHUS U NPUPOJIA XUMUYECKON CBS3U. XapaKTEPUCTUKU XMMHUYECKOMN
CBSI3U: BHEPIus, JUIMHA, BAJCHTHBIC YIJIbl, KPATHOCTD, MOJSIPHOCTh. T€OpHH KOBAJIEHTHOM CBSI3U.
MeTon BaJeHTHBIX CXeM. MeToq MOJICKYISApHBIX OpOHuTaneid. YciaoBus 00pa3oBaHHA
KOBAJICHTHOM CBsi3u. CBOMCTBAa KOBAJIEHTHON CBsA3U. MlOHHas CBsI3b, CBOMCTBA MOHHOM CBSI3U.
OOpa3zoBaHrne HMOHHON KpPHUCTAUNIMYECKOM pEIIETKM KaK pe3ylbTaT HEHANpPaBJIEHHOCTU U
HEHACBIIIAEMOCTH UOHHOM CBA3U. CBOWCTBA COEIMHEHUN C MPEUMYIIECTBEHHO MOHHBIM THUIIOM
CBSI3U.

Meramuueckas cBsa3b. lloHsTHE O 30HHOW TeopuM TBEpAOro Tena. MeTamisl,
IIOJIYIIPOBOJIHUKH, TUDJIEKTPUKH.

Bonoponnas cBsa3b. BHyTpu- M MeEXMOJNEKyJsipHas BOJOpPOAHAs CBsA3b. BiusHue
BOJIOPOJIHOM CBSI3U HA CBOMCTBA BelecTB. BomopoHas cBs3b B Oenkax.

Tema 6. Hauana xumuueckoii mepmoouHamuku

BHyTpeHHs11 9Heprus M DHTaIbNMA BemiecTBa. [IepBbI 3aKOH TEPMOJIMHAMUKMU.
TennoBble 3¢G¢exTl XMMHUYECKMX peakiuil. OK30- U OSHAOTEPMHUYECKUE  PpEeaKIUH.
TepMoxumuueckne ypaBHEHHUS. 3akoH lecca M ciencTBus U3 Hero. JIBWXKyliue CHIIBI
xuMuyeckoro mpormecca. [lonstue 00 »HTpornuu. HampasineHue caMONpPOU3BOIBHOTO
NPOTEKaHUs XUMHUYECKUX peakuuil. Bropoit 3akoH TepMoauHamuku. OHeprus ['ub0ca
00pa30BaHUs BEIECTB.

Tema 7. Ocnoevt xumuueckoii Kunemuxu. Kamanus

Knaccudukanusa peakuuii B Xxumuyeckol kuHetuke. [loHsTHE cpeaHeil W MCTUHHON
CKOPOCTH XMMH4YECKOW peakiuu. OCHOBHOW 3aKOH XHUMHYECKOW KHHETUKH - 3aKOH
neictByromux Macc. IloHATHE KOHCTaHTBI CKOpPOCTM XUMHUYecKoM peakuuu. Ilonarue
AJIEMEHTApHOMN CTaJUU CIIOKHOM peakiuu. [IoHsTHE 0 TEOpUH AKTUBUPOBAHHOTO KOMILIEKCA.

Karanu3. BnusHue karaauzaTopa Ha CKOPOCTh XHMMHUYecKoW peakuuu. Katanns
TOMOT'€HHBIH, reTeporeHHbli, (hepmeHTaTuBHbIN. NHrnbuposanue.

Tema 8. Xumuueckoe pagnogecue

HeoOpatumble u oOpaTtumble mpouecchl. [loHATHE KOHCTaHTHI pPABHOBECHUS, 3aKOH
JEHCTBYIOIMX MacC M €ro NPHUMEHEHHE K TOMOIE€HHBIM M TE€TEPOTr€HHBIM CHCTEMaM.
HampaBnenue cMelieHHs: XMMHUYECKOIO PAaBHOBECHUS IPU HM3MEHEHHH NapaMeTPOB CHCTEMBI.
[Tpuniun Jle-Ilarense.



Tema 9. OkucnumenvHo-60CCMAHOGUMENbHBIE NPOUECCHL

OKHCANTENbHO-BOCCTAHOBUTEIbHBIE MPOLIECCHl B pacTBOpax. BaxkHeline OKUCIUTENN U
BOCCTAaHOBUTENU. VIOHHO-MOJIEKYJSIpHBIE ~ YPaBHEHMSI  OKHCIIUTEIbHO-BOCCTAHOBHUTEIBHBIX
peakuuid. CTaHgapTHBIE 2JIEKTPOAHBIE MOTeHIMAbl. P Hanpsbkenuil metamwioB. Hanpasnenue
IIPOTEKAaHUsl OKUCIMTEIbHO-BOCCTAHOBUTENbHBIX peakuuid. IloHsATHE O ranbBaHMYECKOM
3JIeMEHTe. DJIEeKTPOJIU3 B paCTBOPAX U paciljiaBax.

Tema 10. Pacmeopul

Knaccudukanuus pactBopoB. PactBopenune kak Qpuamko-xumuueckuil mpouecc. Teopuu
pacTtBOpoB. PacTBOpHMMOCTH BemiecTB M (PaKTOpbI, BAMSIOMIME HAa Hee (MPUpOAa M arperatHoe
COCTOSTHHE BEILECTB, TEeMIIepaTypa, JaBJICHHWE, MPUCYTCTBUE ApPYrux BemecTB). [lonstue o
($a30BBIX paBHOBECHSX W JHarpamMmax cocrostHusa. as3oBas JuarpamMma COCTOSHUSL BOJIBI.
[TpaBumno ¢a3 ['mdOca.

[TonsiTne 00  wmmeampbHOM  pactBope. CBoiicTBa  pa30aBIEHHBIX  PacTBOPOB
HEINEKTPOJUTOB. 3akoHbl Paynsa. Kpumockommst m 30ymuockormsi. Ocmoc. OcMoTHYecKOe
naBieHue pacTBopoB. 3akoH Bant-I'odda. Ocmoc B mpupoze.

Teopust  snexTponuruyeckol  auccouuanuu.  I[lpencraBieHne o0 MexaHU3MeE
AJIEKTpoJIUTHYECKON Tuccounanuu. Crenens aucconuanu. CuiibHbIE U C1a0ble 3JIEKTPOIUTHI.
[TpuMmeHeHne 3aKOHa ACHCTBYIONIMX MAcC K paBHOBECHUSIM B PACTBOPAX IIIEKTPOIUTOB.

HoHHbIE paBHOBECHsI B PacTBOpax 3JIEKTponuToB. KuCiIOTH, OocHOBaHUs, ampoTepHbIE
aMeKTponuThl. PaBHOBecue aucconuanuu Boabl. Mo rumapokconusi. MoHHoe mpousBeneHue
Boabl. Bomoponuwiii mokasarens (pH) pactBopoB. Kucnornocts u mienoyHocts mous, pH
KUAKOCTeH opraHu3Mma. ['mapomnus coseil. PaBHOBecwe TpyTHOPACTBOPUMBIN SIEKTPOIUT -
HaCBIIICHHBINA pacTBOp. [Ipon3BeneHne pacTBOPUMOCTH.

2 cemectp Oprannyeckass XuMust

Tema 1. BBemenmne. CriocoObl HM300pakeHUS MOJEKYJ]T OPraHHYECKUX COCTUHEHUH,
MOJICKYJISIpHBIE, CTPYKTYpPHBbIE W JJEKTpOHHBbIE (opmynbl. THOBI YIIIEpOJHOTO CKeENeTa,
AlUKIMYECKHe, LUKIMYECKHE W TeTepoLuKIndeckue coenuHenus. M3omepus. OcHOBHbIE
(byHKIIMOHAIBHBIE TPYIIIBI M KJIACChI OPraHUYEeCKUX COeTMHEHUI.

Tema 2. HomeHkiarypa opraHmyeckux coeAnHeHuii. OCHOBBI HOMEHKJIATYpPbl
OpraHMYECKUX COEAUHEHUU. 3amecturenbHas HoMmeHkinatypa, FOIIAK. OcHOBHbIE NPHUHIUIIBI
MOCTPOCHUS  Ha3BaHMM  OPraHMYECKHX  COEAMHEHMH,  poOJIOHaualbHas  CTPYKTYpa,
XapakTepucTuueckue rpynmnsl. HazBanus HeyHKINOHAIBHBIX 3aMeCTUTENEH, (YHKIIMOHAIBHBIX
Ipynn, OpelenbHBIX W HEMpeneiabHbIX paaukanoB. CTapmIMHCTBO (DYHKIMOHAJIBHBIX TPYIIIL.
OcHOBHBIE TIpaBHJIA COCTABJICHHS 3aMECTUTEIIBHBIX HA3BAHWH OPraHMYECKUX COEIMHEHUH,
BbIOOp 1 HyMepalus TJIaBHOM LIemu.

Tema 3. Tumnbl cBsi3ell, NPOMEKYTOYHbIC YACTHLIBI B OPraHMYeCKHX pPeaKIMAX.
DJIeKTpOHHbIE 3P PeKThI.

VYraepon, »NeKTpoHHas KOH(Urypauus; THOpHIM3aLUs yIiIepoAa B OpPraHMYECKHX
coeIuHEHUsAX. Tumbl XWMHUYECKHMX CBA3€M B OpPraHMYECKUX COEAMHEHHUAX (S,p-CBS3b).
@u3nyecKkue XapaKTepUCTHKU CBA3CH: DHEprus, [UIMHA, MOJIAPHOCTb, IOJISIPU3YEMOCTb.
I'oMonuTHYECKNH, reTepOLUKINYECKUI pa3pbIB CBsA3el. [IoHATHE O MPOMEXYTOYHBIX YaCTHLAX,
CTPOEHHE MPOMEKYTOUHBIX YacTHUl] (paauKajbl, KapOOKaTHOHBI, KapOaHHOHBI). DIEKTPOHHBIE
3¢ ekt 3amecTuTeneil (MHAYKTUBHBINA, ME30MEpHBIN), HUX BIUSHUE Ha YCTONYHMBOCTH
panuKanoB, KapOOKaTMOHOB M KapOaHHOHOB. CrnocoObl HM300pa)KeHUsT HHAYKTUBHOTO U
Me3omepHoro 3¢dexroB. Pesonancueie cTpykTypsl. llpumepst rpynn ¢ +I, -1, +M, -M
apdexTamu.

Tema 4. Kucaorsl um ocHoBanusi. Kucmorst m ocHoBanusi (bpencren, Jlprouc).
ConpskeHHBIE KUCIOTHI U OCHOBaHMs. KHMCIIOTHO-OCHOBHBIE paBHOBECHS (HA IPUMEPE CIIUPTOB,
aNbJIeTU/I0OB, KETOHOB, KuciaoT U amuHOB). Koncranta xucnotHoctu (pKa). Brnusaue
3aMECTUTENEN Ha KUCIOTHOCTh U OCHOBHOCTb OPraHUYECKHUX COEIUHEHUI.

Tema 5. Crepeoxumusi. CrnocoObl H300paK€HUS MNPOCTPAHCTBEHHOTO CTPOEHUS
MOJIEKYJ € Sp3-TMOPUAM30BAHHBIMU YIJIEPOJOM: KIMHOBUAHBIE MPOEKIUH, "JIECONHIbHBIE



ko3i1bl", mpoekuuun Heiomena. Kondopmarmum, xondopmepsl. Onrtudeckas u30Mepus,
ONTHYECKasT AaKTUBHOCTb. XHPAIbHOCTh, YCIOBHS, HEOOXOAUMBbIE [UIsi BO3HUKHOBEHUS
xupanbHoctu. Kondurypauus, oramume ot koHpopmauuu. IlpocTpaHcTBeHHas H30MepuUs
ankeHoB. [{uc-, Tpanc- u Z,E-HomMeHknaTypa.

Tema 6. YriaeBogopoabl. Ankanbl. [IpupoiHble HCTOUYHUKHN aJIKaHOB. METO/IbI CUHTE3A.
Xumuyeckue cBoicTBa. TepMUUECKUN U KaTaTUTUUECKUA KPEKHUHT.

Anxensl. Ilpupona nBoitHol cBsizu. ['eomerpuueckas uzomepus (uuc-, Tpane- u Z-, E-
HOMEHKJIaTypa). MeTo/ibl cuHTe3a. XUMUYECKHE CBONCTBRA.

Anxunsl. [Ipupona TpolHON CBsi3U. MeTOAbl CHHTE3a AlKMHOB. OJIEKTPOPHIBLHOE
npucoenHeHre K ajikuHaMm. CpaBHEHHE PEaKIIMOHHOM CIOCOOHOCTH aNKUHOB U aJKEHOB.

Ankaguensl. Tumbl 1OueHOB. AJUIEHBI, COINpPSDKEHHbIE JUEHBl. MeToabl CHHTE3a.
XHUMHYECKUE CBOMCTBA.

HyxneopunpHoe 3amemienue. Peaknnn HykIeoQHIBHOTO 3aMENICHHS y HACHIIICHHOTO
aToma yriaepoja B aJKWITaJOreHUuax, Kak METOJ CO3JaHusl CBSI3HM YIIIEPOA-YIJIEpOA, YIJIEpO-
a30T, YIIEPOA-KUCIOPOA, Yriepoja-cepa, yriaepona-pochop (monyueHHe alKHITraJoreHuI0B,
CIUPTOB, THOJIOB, IPOCTHIX FIPUPOB, HUITPOCOSAUHEHUN, aMUHOB, HUTPUJIOB, CJIOKHBIX Y3(PUPOB U
np.). Kiaccupukanms MexaHW3MOB peaknuid HyKIeoPmIbHOTO 3amemeHus. (OCHOBHBIC
xapaktepuctuku SN1, SN2 peakuwmii. Dueprerudeckuii npoduns peakuuid. Peakimn SN2-tuna.
Kunernka, cTepeoXumus, BaJIbJCHOBCKOE OOpaIeHue.

Tema 7. Couptbel u npocrtbie 3¢gupbl. OqHOATOMHBIE CIUPTH. METOAbl MOJy4YEHHUS.
CpoiictBa cnupTtoB. JIByxaToMHble coupTbl. Metoael cuHTe3a. CBoiictBa. IIpoctbie
3¢upsl. Metoas! nomyueHusi. CBoiCTBa MPOCTHIX A3(UPOB.

Peakuuu snumuHupoBanusi Peakumu a - w b -snummHmpoBanus. Kimaccuduxarms
MexaHu3MoB b -amumunupoBanus: El, E2 u Elcb. HampaBnenue snumuHupoBanus. [IpaBuia
3aiinieBa u ['opmana.

Meramiooprannyeckie COEIWHEHHs. MeTOoJbl CHHTE3a: B3aUMOJECHCTBHE MeTajlla C
AJIKWII- WIN apUITalOTeHUIaMH.

Tema 8. ApomaTudeckue CcoeJUHEHHs. ApPOMATUYHOCTh. ApOMaTHYECKHUE
yraeBonopoabl. Crtpoenue OeHzona.. Konuenuus apomaruyHoctu. [IpaBuino Xrokkens.
ApomaTuyeckue KaTHOHbI U aHUOHBL. KOHJIEHCHpPOBaHHbBIE apOMATHUYECKHUE YTIIEBOAOPOJBI:
HaTanuH, (pEeHaHTPEH, aHTpalleH, a3yJeH u Jp.. ['eTrepouuknnyeckrue naTu- U MEeCTUUIICHHbIE
apomMaTu4eckue coequHeHus ( muppoi, ¢pypaH, THO(DEH, UHAOMN, a30JIbl, TUPUIUH, XUHOJIUH).
AHTHAapOMaTUYHOCTh Ha NpUMeEpe UUKIOOyTaJaueHa, IUMKJIONPONEHUI-aHUOHA, KaTHOHA
LMKJIONEHTa U ECHUIIHSL.

Peakuuu snextpoduinbHOro 3amMenieHuss B apomartuyeckoMm psay. HykneodunsHoe
apoMaTHYECKOE 3aMELICHHE.

Anperuibl 1 K€TOHbl. MeToasl mosiydeHus B3amMojercTBue anblIeTu/I0B U KETOHOB.
KapOonoBsie kucnotsl. Metozs! cunTe3a CBoiicTBa.

Hurtpocoennnenns. Merozsl CUHTE3a Peaxnumn.
AmuHbl MeTonbl nony4yeHus: aMuHOB B3anmojeicTBre NEepBUYHBIX, BTOPUYHBIX U TPETHUUHBIX
anu@aTUyecKuX W apoOMaTUYeCKUX AaMHHOB C a30THCTOM KHCIOTOH. JlMa3ocoennHEeHus.
ApoMatndeckue Oua3oCOeqUHEHMs. Peakumm InMa3oTUpOBaHUS IEPBUYHBIX apOMAaTHYECKHX
aMUHOB. MexaHu3M, Ipupoja HUTpo3upymomero areHta. CTpoeHHe M YCTOWYUBOCTH COJIEH
JUA30HMSL.

®enonbl. Denonbl. Metoasr mosryderus. CroiicTBa: peHonsl kak OH-KUCTOTHI, BIHSTHUE
3aMecTHTeNel Ha KUCIOTHOCTh (peHoI10B. Peakiinu. XuHOHBI.

Tema 9. Aumuukinyeckue coeluHeHMs. [lukimoankaHbl W HMX [POU3BOJHBIE.
Knaccudpukanus anumuknoB. CTpoeHHe IUKIONPONAaHa, IMKJIOOyTaHa, IMKJIONEHTaHa,
nuKJiorekcana. Meroanl cuHTe3a OCOOEHHOCTH XUMUYECKUX CBOMCTB.

I'eteponuknnyeckue coenuHenus. Knaccudukanuss rerepouukioB. IlsaTuunenHsie
apoMaTHYeCKHE TeTEepPOLHUKIbl ¢ OAHMM TrerepoaToMoM. dypan, THOdeH, muppon. CuHTes.
WNunon. CuHTe3 NpOM3BOAHBIX HMHAOMA M3 (QeHuaruapazuHa u ketoHoB (Pumep). Peakuun



ANIEKTPOPUILHOTO 3aMEIICHUS B TUPPOIILHOM KOJBbIE HHJI0JIA: HUTPOBaHUE, (DOpMHIITMPOBAHNE,
rajoreaupoBanue. lllecTnuseHHbIE apOMaTHYECKHUE TETEPOIMKIBI C OIHHM T'eTePOATOMOM.
[Mupunua u xuHONMMH. CHHTE3 XMHOJIMHA U 3aMEIIEHHBIX XUHOJIMHOB U3 aHWIHHOB 110 CKpaymy
u Jlebuepy-Muinepy.

9. Tekymumii KOHTPOJIb 1O AUCHUIJIMHE

Texkymuil KOHTPOJb IO AUCLUIUIMHE IPOBOJUTCS IIyTEM KOHTPOJSA IOCELIAEMOCTH,
BBINIOJIHEHUE J1Ta0OpaTOpHBIX paboT U (GHUKcHpyeTcs B (opMe KOHTPOJIbHOM TOYKH HE MEHEe
OJIHOTO pa3a B ceMecTp. BrimonHenne 1abopaTopHbIX paboT 00s3aTeNbHO IS AOMYCKA K 3a4eTy
B IICPBOM ceMecTpe. BrlmosiHeHne 1 cada 1abopaTopHbIX paboT BO BTOPOM CEMECTPE U 3a4eT B
TIEPBOM CEMeCTpe 00sI3aTeIBbHO IS IOMYCKa K K3aMEHY.

10. lopsiok NpoBeAeHUs] U KPUTEPUH OLIEHUBAHUS MIPOMEKYTOYHOM aTTecTaluu

JK3aMeH TPOBOJUTCA B MHCbMEHHOW (popme mo Owmieram. DK3aMeHAIMOHHBIN Oujer
COCTOMT U3 Tpex yacten. [IpoaomkuTenbHOCT SK3aMeHa 1,5 yaca.
Hanpumep buner 1

1. CocraButh ypaBHEHHS peakiyii, C IOMOLILI KOTOPBIX MOKHO OCYLIECTBUTh YKA3aHHBIE
MPEBPALLICHUS, ONPEACIUTh CTENEHU OKHCICHHUS, YyKa3aTh HAauMMEHOBaHUE KJjacca
coeunennii: Mg—MgSO,~Mg(OH),~MgO—-MgCl,

2. HenpenenbHble YTIIeBOAOPOLI pAa STHIEHA, 00mas GopMysIa cocTaBa, YIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE, SP2-THOPHAM3AIIHS SJIEKTPOHHBIX 00JIaKOB aToMa
yriepoja, 6 u P-cBs3u. M3oMepus nosioKeHus IBOMHOMN CBSI3U, XUMHYECKHUE CBOMCTBA
3TUJICHA.

3. Knaccuduxanus anunukinos. CTpoeHHe MUKIONPONaHa, IIMKI00yTaHa, IIMKIONEHTaHa,
uKIorekcana. Merozpl cuaTe3a OCOOCHHOCTH XUMHUYIECKUX CBOMCTB.

Pesynprarel  3K3amMeHa  ONpPENENSIOTCS  OLEHKAMH  «OTJIIMYHO»,  «XOpOIIO»,

«YJIOBJIETBOPUTEIBHO», «HEYIOBIECTBOPUTEIBLHO.

«OtnuyHo» OTBET MOJIHBIM U MPAaBWIbHBIA HA OCHOBAHUM WM3YUYEHHBIX Teopuil; Marepuan
W3JI0KEH B OMPEICTICHHOM JIOTUYECKON MOCIe10BaTeIbHOCTH; OTBET CaMOCTOSITEIIbHBIN.
«Xopomo» OTBET MOJHBIA U NPABWIBHBIM HAa CHOBAaHWM W3YYEHHBIX Teopui; Marepuan
M3JI0KEH B OMPEAEICHHON JJOTMYECKOM MOCIEI0BATEIbHOCTH, IPH ATOM JIOIYLIEHBI JBE-TPU
HECYIIECTBEHHBIE OLTUOKH, UCTIPABJICHHBIE 110 TPEOOBAHUIO SK3aMEHATOPA.
«Y noBneTBOpuTeNIbHO» OTBET TOJIHBINA, HO MPU ATOM JIONMYIIEHA CYIIECTBEHHAs OIIMOKa
WJIM OTBET HETIOJIHBIN, HECBA3HBIM.
«HeynosnerBopurensHo» I[lpu orBeTe 00HApYKEHO HEMOHUMAHWE YYAIIUMCS OCHOBHOTO
collepkaHusl y4eOHOTO MaTepuaja WIM JOMYIIEHBbl CYIIECTBEHHBIE OIIMOKH, KOTOpHIC
y4alIuiucs He MOKET UCITPABUTh ITPU HABOJIAIIMX BOMPOCAX YUHUTEINS], OTCYTCTBUE OTBETA.

11. YueOHO-MeTOOAMYECKOE O0ecIeueHne

a) DJNEKTPOHHBIA Y4YEOHBIH KypC MO JUCHMIUIMHE B JJICKTPOHHOM YHUBEPCUTETE
«Moodley - https://moodle.tsu.ru/course/view.php?id=19805

0) O1leHOYHBIC MaTepHalIbl TEKYIIET0 KOHTPOJISS M IPOMEKYTOYHOW ATTECTAIMH I10
JTUCITUTLINHE.

B) MeToanueckue yka3zaHusl 1O TPOBEICHHIO JTa00OPaTOPHBIX PadoT.

1) MeTtonudeckue yka3aHHs M0 OpraHU3aIlKA CaMOCTOSTEIbHON PabOTHI CTY/IEHTOB.

12. Mlepeuens y4ueOHOii TUTEpaTYphI U pecypcoB ceTu UHTEepHeT

a) OCHOBHas JIUTEpaTypa:
— AxmeroB H. C. O6mas u Heoprannueckas xumus. CI10: Jlans, 2014. 752 c.



— Mumenuna JI.H., Cemonnna JI.A. Xumus: yyeOHo-MeToauueckoe mocodue. Tomck.:
Wzn. Jom TI'Y, 2015, 47 c.

— Opranunueckass xumus [DnekrponHslid pecype]: xkypc aekumii / T.B. Crynko, I'.®.
3eitoept, O.B. Crytko; KpacHosip. roc. arpap. yH-T. — KpacHosipck, 2019. — 237 c.

— Opranunveckast xumus. Yacts 1: yaeOHnoe mocobue / JI.B. Tumomenko, T.A. Caperuesa;
ToMckuii TONMUTEXHUYECKUH YyHUBEpcUTET. — ToMmck: M3a-Bo TOMCKOTrO MOJIMTEXHUYECKOTO
yHuBepcuteta, 2012. — 168 c.

0) IOTIOJIHUTEIbHAS JTUTEPATYpA:

— Heoprannueckas xumusi: B 3 1. / Ilog pen. lO. . TperbsikoBa. T.l1. ®usuko-
XMMHYECKHE OCHOBBI HeOpraHudeckod xumuu. M.: M3narenbckuil neHTp «Axanemus», 2004.
240 c.

— Couupin B. W., Mapteinenko JI. 1. Heoprannueckas xumus, Y.1,2. M.: MI'Y, 1991,
1994, 620 c, 624 c.

— CyBopos A. B., Huxonbckuii A. b. O6mas xumus. CII16.: Xumust, 2007. 624 c.

— 3yboBud . A. Heoprannueckast xumus. M.: Beicias mkona, 1989. - 453 c.

— I'ons6paiix 3. E., Macnos E. . CoopHuk 3ama4 u ynpaknenuit mo xumuu. M.: OO0
«M3narensctBo ACT»: OO0 «M3narensctBo Actpenby, 2004. 383 c.

— Vraii 5. A. Obmas xumusa. M.: Beiciiag mkona, 2004. 528 c.

B) pecypchl cetu HTepHeT:

—OnekTtpoHHass ~ OuOimoreka  y4eOHBIX ~ MarepuaioB mo  xumuu  MIY:
http://www.chem.msu.su/rus/elibrary/welcome.html

— https://www.khanacademy.org/science/organic-chemistry - jgexiuu 1mo opraHHYECKOM
XUMHUH OHJIakH (aHri.) http://ido.tsu.ru/schools/chem/lib/chem/umk/org/index.php

- YMK «Opranudeckast Xumusi» st Kol «FOHBII XUMHUK» U CTYyIEHTOB XUMHYECKUX
U1 HexuMunueckux crenuansaocreit TT'Y http://www.chem.msu.ru/rus/teaching/org.html

- yuyeOHbIe MaTepHabl o oprannueckoil xumun MI'Y http://orgchem.tsu.ru

— OHJIAITHOBBIE Y4eOHO-METOANYECKHE MaTepuaibl o Kypcy «OpraHudeckast XUMUsD JUIs

CTYJICHTOB XUMHUYECKUX u HEXUMHUYECCKUX CIIeIIMaILHOCTEN TTY;
http://e.lanbook.com/books/element.php?pll cid=25&pll id=4037

— [ITabapos 1O. C. Opranuueckast XUMHUS
http://sun.tsu.ru/limit/2016/000049461/000049461.djvu -  JlabopaTtopHble  pabOTBI B

opranuueckoM npakrukyme. Arponomos A. E., [ITa6apos 0. C.

13. Ilepeyenb HHGOPMALMOHHBIX TEXHOJIOT U

a) JIMIIEH3MNOHHOE U CBOOOIHO PACTIPOCTPAHIEMOE MPOTPAaMMHOE 00ECTICUCHHE:

— Microsoft Office Standart 2013 Russian: maker mporpamm. Bkiouaer mpHIOKeHHUS:
MS Office Word, MS Office Excel, MS Office PowerPoint, MS Office On-eNote, MS Office
Publisher, MS Outlook, MS Office Web Apps (Word Excel MS PowerPoint Outlook);

— yOJIUYHO JoCTyIHbIe o0naynbie TexHosnoruu (Google Docs, SIlnaexc Auck u T.11.).

0) UH(POPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI:

— DJNEKTPOHHBIN Karajor Hay4noi 6ubnuorexku Ty -
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DneKTpoHHas oubnmoreka (peno3uTopHif) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlans — http://e.lanbook.com/
— OBC Koncynsrant cryaenra — http://www.studentlibrary.ru/
— ObpasoBatenbHas mardopma FOpaiit — https://urait.ru/
— OBC ZNANIUM.com - https://znanium.com/
— 9BC IPRbooks — http://www.iprbookshop.ru/



http://ido.tsu.ru/schools/chem/lib/chem/umk/org/index.php
http://www.chem.msu.ru/rus/teaching/org.html
http://orgchem.tsu.ru/
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=4037
http://sun.tsu.ru/limit/2016/000049461/000049461.djvu
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
http://vital.lib.tsu.ru/vital/access/manager/Index
http://e.lanbook.com/
http://www.studentlibrary.ru/
https://urait.ru/
https://znanium.com/
http://www.iprbookshop.ru/

B) npoeccruoHanbHble 0a3bl JAHHBIX (MPU HATUYUL):

— Hayunas snektponnas Oubnmorexka eLIBRARY.RU (3apyOexHble M OT€UECTBEHHBIC
YKypHAaJIbI)

— PedeparuBHo-6ubmorpaduieckue 6a3bl JTAHHBIX BUHUTU o
ectecTBeHHbIM HaykaM ("Xumuga", "®usuka", "buonorus" u npyrue)

— Nndopmanmonno-nouckoBasi cucremMa @DenepaqbHOr0 HMHCTUTYTA IMPOMBIIUICHHOM
coOcTBeHHOCTHU [10JIHBIE TEKCTHI POCCUIMCKUX ATEHTOB U 3a5BOK.

— Kpucramiorpadguueckue nanasie MuHepasaoB (6a3a manasiM MINCRYST) UuacTHTYTA
’KcIIepuMeHTaabHOU MuHepanoruu PAH (anri)

— bank mannbix PAJIDH conmepxut nHdopmaIuio no pagdaiioOHHbIM U SHEPTETUYECKUM
napaMerpam JByXaTOMHBIX MOJIEKYJ

— ba3za "TepMuueckrne KOHCTAHTHI BEIIECTB"

14. MaTtepua/jibHO-TEXHUYECKOe o0ecrieyeHue

Aynuropuu AJis IPOBEASHUS 3aHATHI JIEKIIMOHHOTO TUIIA.

Aymutopun Uil TPOBEACHUS 3aHATHH CEMHUHAPCKOTO THIA, WHAWUBUAYATBHBIX H
TPYNIOBBIX KOHCYIBTAIUH, TEKYIIIETO KOHTPOJISL U MPOMEKYTOYHON aTTECTALIUU.

[TomenieHust It CaMOCTOSITENTFHON pabOTHI, OCHAIIEHHBIE KOMIBIOTEPHON TEXHUKOH U
JIOCTYIIOM K ceTH VIHTepHET, B 3JIEKTPOHHYI0 HWH(OPMAIMOHHO-00pa30BaTENbHYIO Cpely U K
WH(POPMALMOHHBIM CIIPABOYHBIM CHCTEMaM.

— nabopatopusie ayautopuu (Ne 219, 6-ro yuedbHoro kopmyca TT'Y).

- naboparopuas ayauropus (Ne 324, 6-ro yuedHoro kopiryca TI'Y)

- naboparopust opranudeckoro cunresa (Ne 323, 6-ro yueOnoro kopmyca TIY)
naboparopus TT'Y (Ne 307, 6-ro yueGHoro KOoprryca TT'Y)

- nmabopatopusi Xumuueckoit Jxonoruu (Ne 306, 6-ro yue6HOoro xopmyca TI'Y). Bcee
7a0opaToOpUy OCHAIICHBI BHITSHKHBIMH IIKadaMmu, CTEKISIHHOW M (aphopoBoil abopaTopHOM
MOCYAOH, HW3MEpPUTENbHBIM  HHCTPYMEHTOM  (Becbl, TepMoMeTpbl, pH-metpe, VYO
cnekrpoporomerp U T.4.). Kpome Toro, B mabopaTopusix MMEETCS HarpeBaTelbHOE
o0opynoBaHue (SJCKTPOIUIMTKM M TepMOCTaTHpyoomue Ikadsl), obopymoBaHue s 12
(GUIBTpauK MOJT BAKYYyMOM W POTOPHBIC HCIIAPUTEINHN, BCTPSIXUBATEIH, MEIIAKA C MATHUTHBIM
IPUBOJIOM U ApYyroe 000pya0BaHHeE.

Aymatopun Ui TIPOBENEHUS 3aHATHHA JIGKIIMOHHOTO ¥ CEMHWHApCKOTO  THUIIA
WHAVBUAYAIbHBIX M TPYIIMOBBIX KOHCYIBTAIlMi, TEKYIIEr0 KOHTPOIS M MPOMEKYTOUYHOM
aTTeCTaIluu B CMeNIeHHOM dopmate («AKTPY»).

15. Uudopmanust 0 pazpadoTynukax

Bycosuu Onbra BrnagumupoBHa, KaHJ. XUM. HayK Kadeapa yrnpapieHUS WHHOBALUSIMU,
JIOLIEHT


http://www.elibrary.ru/
http://www.viniti.ru/products/viniti-database
http://www.viniti.ru/products/viniti-database
http://www.fips.ru/
http://www.fips.ru/
http://database.iem.ac.ru/mincryst/
http://www.chem.msu.su/rus/chinfo/raden/welcome.html
http://www.chem.msu.su/cgi-bin/tkv.pl?show=welcome.html

