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1. lesap ¥ ni1aHUpPyeMble Pe3yJbTAThl 0CBOCHHS IMCIHIJIHHBI

[lenpro OCBOEHUS TUCIUTUINHBI SBISETCS (POPMUPOBAHUE CISAYIOMINX KOMITCTSHITUH:

OIIK 1 — CmocobeH uCIoib30BaTh B MPOQPECCHOHAIBHONW IEATEIBHOCTH OCHOBHBIC
3aKOHBl €CTCCTBCHHOHAYYHBIX M  OONICMH)KCHEPHBIX JTUCIUIUIMH, TMPUMEHSATH METObI
MaTeMaTHYECKOT0 MOJICITUPOBAHUS, TEOPETUUECKUX U IKCIIEPUMEHTAIbHBIX UCCIIeI0BAaHUI

Pesynbraramu 0CBOEHUSI AUCIUIUIMHBI SBIISIOTCS CIAEAYIOIINE UHIUKATOPBI JOCTHKEHUS
KOMIIETECHIINH:

POOIIK 1.1 3naer ¢QyHgamMeHTanbHBIE  3aKOHBI ~ €CTECTBCHHOHAYUYHBIX  H
OOLIEMHKEHEPHBIX TUCIUIUIMH U MAaTEeMaTUYECKUE 3aKOHBI

2. 33}13‘[“ OCBOCHHA TUCHUIIIMHBI

— IOJY4YHUTh 0a30BbIC 3HAHMS 110 BAXKHEHIIINM pa3jiesaM XUMHUU: IEPUOAUYECKHM 3aKOH U
cucreMa JI.1I. MenneneeBa, TeOpuHM CTPOCHHsSI AaTOMa, TEOPUM XUMHUYECKOW CBSI3U U
BAJICHTHOCTH; OCHOBHBIE 3aKOHBI TEPMOJMHAMUKNA M KUHETHKH; TEOPUU U 3aKOHBI PacTBOPOB;
3aKOHOMCPHOCTH HepI/IOI[I/I‘{eCKOﬁ CHUCTEMBI B XUMHU 3JICMCHTOB,

— IpuoOpecTH HaBBIKU PabOThl ¢ XMMMUYECKUMH BELECTBAMU C COOJIIOJICHUEM TE€XHUKU
BBINTOJIHEHHS TA0OPAaTOPHBIX Pa0OT M HOPM TEXHHKH XUMHUYECKOW OE30MacHOCTH.

— TMPOBOAMTH XHMMHYECKHE SKCIEPUMEHThl IO MpeUlaraéMblM METOAMKaM U
HHTEPIPETUPOBATH IIOIy4YEHHBIE PE3YIbTATEI.

- OcBouTh KiaccU(UKALMIO, CTPYKTYpbl, H30MEPHIO M HOMEHKJIATypy, KJacChl
OpPraHWYECKUX BEIIECTB, MX CBOWCTBA M PEAKIIMOHHYIO CIIOCOOHOCTD.

3. MecTo AMCHMILIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM IPOrpaMMbl
Jucuuninuza otHocutes K bioky 1 «/lucuuruinael (Mogynn)».
JlMcuuIuIMHA OTHOCUTCA K 0053aTelIbHOM 4acTH 00pa30BaTelbHOM POrpaMMBl.
4. Cemectp(bl) ocBOeHMS U (popMa(bl) MPOMEKYTOYHOM aTTECTALMH 110 AUCHHUIINHE
IIepBbIil cemecTp, 3a4eT
Bropoii cemectp, sx3ameH
5. Bxoanble Tpe0oBaHUs 1Jisl OCBOCHHS THCIUTIIMHBI
Jlis u3yyeHus: IMCUUIUIMHBI HE0OX0AUMBbI KOMIIETEHIIUN, COPMUPOBAHHBIE Y YUalllUXCS B
pe3yibTare 00y4deHus B cpeiHel 001eo0pa3oBaTeIbHON IIKOIIE.
6. SI3bIK peaau3anuu

Pycckuii

7. O0beM INCUMILIHHBI

OOw1ast TPyA0EMKOCTh AUCIHUITUHBI COCTABISAET 7 3.€., 252 4acoB, U3 KOTOPHIX:
-jekiuu: 38 4.

-nmabopatopHsle: 52 U.

O6beM caMOoCTOATENIbHOM pabOoThI CTYI€HTA ONpeieNieH YUEOHbBIM IJIaHOM.

8. Conep:xkaHue IMCHUILNIMHBI, CTPYKTYPHPOBAHHOE 110 TeMaM

Pa3znen O0mas u Heopranuveckasi XuMHUs

Tema 1. Beeoenue

Mecto XxuMuH B psiny QyHAaMEHTATbHBIX HayK. [Ipeamer m 3amaum xumun. OCHOBHBIC
9TaIlbl Pa3BUTHSI XUMHUU.

Tema 2. OcnogHble 3aKOHbL U NOHAMUA XUMUU



@®opMBbl CYIIECTBOBaHUSA MaTepuu. ATOM, MOJIEKYyJIa, XUMUYECKUi 35ieMeHT. [Ipocroe u
CIIOXKHOE€ BellecTBO. Monb — Mepa KosnMyecTBa BellecTBa. CTEXMOMETPUYECKUE 3aKOHBI,
yCIOBHS X IpuMeHeHus. [loHATHe SKBUBANIEHTa B XUMUU. 3aKOH 3KBUBAJICHTOB.

Tema 3. Cmpoenue amoma

Pa3Butue mpencraBieHUl O CIOKHOW CTPYKType atoma. Mojaenu atoma Pesepdopna,
bopa. KopryckyJiipHO — BOJIHOBBIE CBOMCTBa MHUKPOYACTHUL. YPAaBHEHHE BOJIHBI A€ bpoiins.
OCHOBBI KBAaHTOBO — MEXAaHHWYECKOM TEOpUU CTPOEHHs aroma. [IpuHIMN HeonpeaereHHOCTH
[eiizenbepra. Ilonsitue BomHOBOW  ¢GyHKIMH. BomHoBoe ypaBHenue Illpemmnrepa.
XapakTepucTUKa COCTOSIHUSI DJIEKTPOHA B aTOME HaOOpOM KBAaHTOBBIX yHcen. [lonsTue aromHon
opbuTanu. 3anojJHEeHUE aTOMHBIX opOuTanei anekrpoHamu. Ilpunnun [laynu, npasuno XyHaa.
DHepreruyeckas AuarpaMma ypoBHEMH, MOAYpPOBHEN, aTOMHBIX OpOUTaseil B MHOTO3JIEKTPOHHBIX
aToMax. EMKOCTB 3JIEKTPOHHBIX 000JI04€K aTOMOB.

Tema 4. Ilepuoouueckuit 3axkon u nepuoouueckasa cucmema 3Inemenmos JI.H.
Menoeneesa

[Tepnonnueckuit 3akon J[.M. MenneneeBa. CtpykTypa W ¢dopma NEPUOTUICCKOMN
cuctembl. CBsI3b AJIEKTPOHHOI'O CTPOEHHUS aTOMa 3JIEMEHTa C €ro IOJIOKEHUEM B IEPHUOJIE,
rpymnmne, MNOArpynIe, CeMeNWcTBe. OJNEKTPOHHBbIE AaHAJIOrM 3JeMEeHTOB. llepuoguyHocTh B
W3MEHEHUU CBOMICTB aTOMOB 3JIEMEHTOB (paguyChl aTOMOB M HMOHOB, JHEPrys HOHU3AIINH,
CPOACTBO K 3JIEKTPOHY), XMMHUYECKUX CBOWCTB MPOCTBIX M CIIOKHBIX BEIIECTB KaK PE3yJIbTaT
MEPUOIUYHOCTH JICKTPOHHBIX CTPYKTYP aTOMOB.

Tema 5. Xumuueckasn ceaso

Mopenb BO3HUKHOBEHHUS U NPUPOJIA XUMUYECKON CBS3U. XapaKTEPUCTUKU XMMHUYECKON
CBSI3U: DHEPrus, JUIMHA, BAJICHTHBIE YIJIbl, KPATHOCTh, MOJISPHOCTh. T€OpHN KOBAJIEGHTHOMN CBSI3U.
Meton BaleHTHbIX cXxeM. MeToJq MOJeKyJIsapHbIX opoOurtaneil. VYciaoBus o00pazoBaHus
KOBAJICHTHOM CBsi3u. CBOMCTBA KOBaJEHTHOHN CBA3U. MOHHas CBsA3b, CBOMCTBA MOHHOM CBS3U.
OOpa3oBaHrne HMOHHOM KPHUCTAJUIMYECKOM peIIeTKH KakK pe3yJbTaT HEHAIPAaBIEHHOCTH U
HEHACHIIIAEMOCTH UOHHOM CBA3U. CBOMCTBA COCIMHEHUN C MPEUMYLIECTBEHHO MOHHBIM TUIIOM
CBSI3U.

Meramnuueckass cBsa3b. lloHsTHE O 30HHOM Teopuu TBEpAOro Tena. MeTamsl,
MOJIYTIPOBOTHUKH, TUDJIEKTPUKH.

Bonmoponnass cBs3b. BHyTpu- u  MexXMoOJEKylspHas BOJOPOJHAas CBs3b. BuusHue
BOJIOPOJIHOM CBSI3U Ha CBOMCTBA BellecTB. BomopoHas cBsi3b B OeKax.

Tema 6. Hauana xumuueckoii mepmoounamuku

BHyTpeHHsAss sHeprus W SHTaIbNMA BemecTBa. [lepBbI 3aKOH TEPMOJMHAMHUKMU.
TemnoBeie A (PEeKTs XUMHUECKHX peakiuil. DK30- U JHIOTEPMUYECKHE PEaKIIUU.
TepMmoxumuueckue ypaBHeHUs. 3akoH l'ecca M ciencTtBus W3 Hero. J[BHXKyIInMe CHIIBI
xumMudeckoro nmpouecca. I[lonstue 00 oSHTpommu. HampaBieHue caMOMpPOU3BOIHHOTO
IPOTEKaHHUs XUMHUYECKUX peakuuil. Brtopoit 3akoH TepMoauHaMuku. OHeprus ['ubbca
0o0pa3oBaHUs BEIIECTB.

Tema 7. Ocnoevt xumuueckoii Kunemuxu. Kamanus

Knaccudukanus peakuuid B XuMuyeckol kuHeTuke. [loHsATHE CcpeaHeil W WMCTUHHOU
CKOPOCTH XUMHYECKON peakiuu. OCHOBHOW 3aKOH XHWMHYECKOM KHHETUKH - 3aKOH
JedcTByromux Macc. [loHsATHE KOHCTaHTBI CKOPOCTM XUMHuUecKol peakuuu. Ilonsarue
AJIEMEHTApPHOMN CTaJUU CIOKHOM peakiuu. [IoHsTHE 0 TEOpUH AKTUBUPOBAHHOTO KOMILIEKCA.

Karanu3. BrnusHue karamu3zatopa Ha CKOpPOCTh XUMUYecKoM peakuuu. Karanus
TOMOT'€HHBIH, reTeporeHHbli, (hepMeHTaTuBHbIN. Hrnbuposanue.

Tema 8. Xumuueckoe pagnogecue

HeoOpatumble u oOpaTumble mpouecchl. [loHATHE KOHCTaHTBI pPABHOBECHS, 3aKOH
JEHUCTBYIOIIUX MacC M €ro MNPUMEHEHHWE K TOMOTE€HHBIM M TE€TePOr€HHBbIM CHCTEMaM.
Hanpasnenue cMmemieHuss XMMHUYECKOTO DPAaBHOBECHS NPU W3MEHEHHWHU MapaMeTpOB CHCTEMBI.
[Tpunuun Jle-Ilarenbe.

Tema 9. Okucnumenvno-60ccmanosumeIbHvle RPOUECCbl



OKuCINTENBHO-BOCCTAHOBUTEINIBHBIE NTPOLIECCH] B pacTBOpax. BakHeilue okuCIuTenu u
BOCCTAaHOBUTENHU. VIOHHO-MOJIEKYJISIPHBIE ~ YpaBHEHHMS]  OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX
peakuuid. CTaHgapTHBIE JIEKTPOJHBIE MOTEHUMANBL. Psaa Hanpsbkenuit meramos. Hanpasienue
IIPOTEKAaHUsl OKUCIMTEIbHO-BOCCTAHOBUTENbHBIX peakuuid. IloHsTHE 0 ranbBaHUYECKOM
3JIeMeHTe. DJIEeKTPOJIN3 B paCTBOPAxX U PacIUIaBax.

Tema 10. Pacmeopul

Knaccudukanus pactBopo. PacTBopeHue kak (pu3nko-xuMuyeckuil npouecc. Teopun
pacTtBOpoB. PacTBOpHMMOCTH BemiecTB M (PaKTOpbI, BAMSIOMME HAa Hee (MPUpOAa M arperatHoe
COCTOSIHUE BELIEeCTB, TEeMIlepaTypa, AaBJICHHE, NPHUCYTCTBHE Apyrux BeuiectB). [lonarue o
($a30BBIX paBHOBECHSIX W AMarpammax coctosHus. Das3oBas AuarpamMma COCTOSHHS BOIBI.
[TpaBumno ¢a3 ['md6ca.

[MonsitTne 00  wmmeampHOM  pactBope. CBolicTBa  pa30aBlIEHHBIX  PacTBOPOB
HEINEKTPOJUTOB. 3akoHbl Paynsa. Kpumockomumss m 30ymmockomms. Ocmoc. OcMOTHYECKOE
naBieHue pacTBopoB. 3akoH Bant-I'odda. Ocmoc B mpupoze.

Teopuss  snexkrponuTuueckoi — aucconuauuu. IlpeacraBieHne o0 MexaHuU3Me
AJIEKTpoJIUTUYECKON Tuccounanuu. Crenens auccouuanuu. CuiibHbIE U C1a0ble 3JIEKTPOIUTHI.
[TprMeHeHue 3aKk0Ha JEMCTBYIOIMX MAacC K PABHOBECHSIM B PACTBOpaX 3JIEKTPOJIMUTOB.

HoHHbIe paBHOBECHsI B PacTBOPAx 3JIEKTPOJNTOB. KHCIOTHI, OCHOBaHUS, aM(OTEpHBIE
3MeKTpoauThl. PaBHOBecue nuccoumanmu Boibl. MoH runpokconus. VloHHOe mnpousBeneHHe
Boabl. Bomoponusiii mokasarens (pH) pactBopoB. Kuciornocts u mienoyHocts mous, pH
KHUJIKOCTeH opranusma. ['maponus coneld. PaBHOBecue TpyJHOPACTBOPUMBIN 3IIEKTPOJIUT -
HaCBIIICHHBIN pacTBOp. [IponsBeneHne pacTBOPUMOCTH.

2 cemectp Oprannyeckasi XuMusi

Tema 1. BBemenmne. CriocoObl HM300pakeHUS MOJEKYJ OPraHHYECKUX COCTUHEHHUH,
MOJIEKYJISIpHbIE, CTPYKTYpPHblE M 3JEKTpOHHBIE (OpMyJbl. THIBI YITIEPOJHOIO CKeleTa,
AlUKIMYECKHe, LUKIMYECKHEe W TeTepoLuKIndeckue coenuHeHus. M3omepus. OcHOBHbIE
(GYHKLIHOHAJIBHBIE TPYIIBI M KJIACChl OPraHUYECKUX COSAMHEHUH.

Tema 2. HomeHkiaaTrypa opraHnyeckux coeauHeHuil. OCHOBbI HOMEHKJIATYpBI
OpPraHMYECKUX COEIMHEHUH. 3aMmecTuTenbHas HoMeHkiatypa, FOITAK. OcHoBHbIE NpUHIUIIBI
NOCTPOCHHS  Ha3BaHMM  OpPraHMYECKUX  COCJIMHEHUH,  pOJOHAyYalbHas  CTPYKTYpa,
XapakTepucTuueckue rpynmsl. Ha3Banus He(yHKIMOHAIBHBIX 3aMECTUTENEH, (YHKIIMOHATIBHBIX
Ipynn, MpeneibHbIX W HENpeneabHbIX paaukanoB. CTapmIMHCTBO (PYHKIMOHAIBHBIX TPYIIIL
OcHOBHBIE TIpaBHJIa COCTABJICHHUS 3aMECTUTENIBHBIX HA3BAHUW OPraHMYECKUX COEIMHEHUH,
BbIOOp 1 HyMepalus TJIaBHOM LIeTu.

Tema 3. Tunbl cBsi3ell, NPOMEKYTOYHbIC YAaCTHIbI B OPraHMYECKHX pPeaKIHAX.
DJIeKTpOHHbIE 3P PeKThI.

VYraepon, »yeKTpoHHas KOH(Urypauus; TUOpUAW3aLuUs yriepoja B OpraHUYECKHX
CoeIUHEHUAX. THUMbBl XMMHUYECKHMX CBA3€H B OpPraHMYECKUX COEAMHEHUAX (S,p-CBA3b).
@u3nyecKkne XapaKTepUCTHKU CBA3CH: DHEprus, [UIMHA, MOJISIPHOCTb, IOJISIPU3YEMOCTb.
I'oMonuTHYECKNI, reTepOLUKINYECKUI pa3phIB CBsA3el. [IoHATHE O MPOMEXYTOYHBIX YaCTHLAX,
CTPOEHHE MPOMEKYTOUHBIX YacTHUI] (pajuKaibl, KapOOKAaTHOHBI, KapOAaHUOHBI). DJIEKTPOHHBIE
ekt 3amectuteneil (MHAYKTUBHBIA, ME30MEpHBIN), HX BIUSHUE Ha YCTOWYMBOCTH
panuKanoB, KapOOKaTMOHOB M KapOaHHOHOB. CrocoObl HM300pa)KeHUsT HHAYKTUBHOTO U
Me3omepHoro 3¢dexroB. Pesonancueie crpyktypsl. llpumepst rpynn ¢ +I, -1, +M, -M
apdexTamu.

Tema 4. Kucaorst m ocHoBanusi. Kucmorst m ocHoBanusi (bpencren, Jlprouc).
ConpskeHHbIE KUCIIOTHI U OCHOBaHMsI. KHMCIIOTHO-OCHOBHBIE paBHOBeCHUS (HA IPUMEPE CIIUPTOB,
aNbJIeTU/IOB, KETOHOB, KuciIoT u amuHOB). Koncranta xkucnotHoctu (pKa). Bnusinue
3aMECTUTENEN Ha KUCIOTHOCTh U OCHOBHOCTb OPraHUYECKUX COSIUHEHHM.

Tema 5. Crepeoxumusi. CrnocoObl H300pa)K€HUS MNPOCTPAHCTBEHHOTO CTPOEHUS
MOJIEKYJ € Sp3-TUOPUAM30BAHHBIMU YIJIEPOJOM: KIMHOBUIHBIE MPOEKIUH, "NECONMUIbHBIC
ko3nel", mpoekuun Heiomena. Kondopmanuu, xoHpopmepsl. Onruyeckas H30MepHs,



ONTHYECKas AaKTHUBHOCTb. XHPAIbHOCTh, YCJOBHS, HEOOXOAUMBIE [UIsi BO3HUKHOBEHUS
xupanbHocTH. KoHdurypauus, otaumume ot koHpopmauuu. IIpocTpaHcTBeHHas H3oMepUs
ankeHoB. [{uc-, Tpanc- u Z,E-nomeHknatypa.

Tema 6. YriaeBogopoabl. Ankanbl. [Ipupo/iHble UCTOYHUKHN aIKaHOB. METO/IbI CUHTE3A.
XuMuyeckue cBoMcTBa. TepMUUECKUN U KaTaTUTUYECKUIA KPEKUHT.

Anxensl. Ilpupona nBoitHol cBsizu. ['eomerpuueckas uzomepus (uuc-, Tpanc- u Z-, E-
HOMEHKJIaTypa). MeToibl CHHTEe3a. XUMHUUECKHE CBOMCTRA.

Anxunsl. [Ipupona TpolHON CBsi3u. MeTOAbl CHHTE3a AalKMHOB. OJIEKTPOPHIBLHOE
npucoeAHeHre K ankuHaMm. CpaBHEHHE PEaKIIMOHHOM CIIOCOOHOCTH aJIKUHOB M aJIKEHOB.

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

HyxneodunsHoe 3amemenue. Peakunn HykiI€o(QHUIBHOTO 3aMEIICHUS y HACBHIICHHOTO
aToma yriaepoja B aJKWITaJOreHuJax, Kak METOJ CO3JaHus CBSI3HM YIVIEPOA-YIJIEPOA, YIJIEpOa-
a30T, YIIIEPOA-KHUCIOPOA, YIIIepoA-cepa, yriaepona-pochop (monydeHue alKuIrajJoreHuI0B,
CIUPTOB, THOJIOB, IPOCTHIX YPUPOB, HUITPOCOECAUHEHUNH, aMUHOB, HUTPUJIOB, CJIOKHBIX d3PUPOB U
np.). Kiaccupukanms MexaHU3MOB peaknuid HYKICOPWIBHOTO 3amemeHus. (OCHOBHBIC
xapaktepuctuku SN1, SN2 peakuuii. Jueprerudeckuii npoduins peakuuid. Peakiun SN2-tuna.
Kuneruka, crepeoxumusi, BajibJIEHOBCKOE OOpalleHHeE.

Tema 7. Couptbl n npocrtbie 3¢upbl. OqHOATOMHBIE CHUPTHL. METOAbl MOJy4YEeHHUS.
CpoiictBa cnupToB. JIByxaTOoMHble cnuptbl. Metoasl cuHTe3a. CoiictBa. IIpocThie
3¢upsl. Metoas! nonyuenusi. CBoOCTBa MPOCTHIX A(UPOB.

Peakuuu snumuHupoBanusi Peakumu a - w b -smummHmpoBanus. Kimaccuduxarms
MexaHu3MoB b -anumunupoBanus: El, E2 u Elcb. HampaBnenue snmumuHupoBanus. [IpaBuia
3aiinieBa u ['opmana.

Meramioopranuyeckue COEIWHEHHs. MeToJbl CHUHTE3a: B3aUMOJCHCTBHE MeTallla C
AJIKWJI- WIA apUITaJIOT€HHUIaMH.

Tema 8. ApomaTuyeckue COeJUHEHHSA. ApPOMATUYHOCTh. ApOMaTHYECKHE
yraeBonopoabl. Crtpoenune Oenzona.. Konuenuus apomarnyHoctd. [IpaBuno Xrokkens.
ApomaTuyeckue KaTHOHBI M aHUOHBL. KOHJEHCHUpOBAHHBIE APOMATHUYECKHE YIJIEBOJIOPOIBI:
HaTanuH, (PEeHaHTPEH, aHTpalleH, a3yJieH U Jp.. ['eTepoukinnyeckrue naTu- U MEeCTUYIICHHbIE
apoMaTHdeckue coeauHeHus ( muppos, GypaH, THOPEH, UHIOM, a30Jbl, MUPUAUH, XHUHOJHH).
AHTHAapOMaTUYHOCTh HA MpUMeEpe UUKIOOyTaJueHa, IUKIONPONEHUI-aHUOHA, KaTHOHA
LMKJIONEHTa U ECHUIIHSL.

Peakuuu snexktpoduiabHOro 3aMenieHuss B apomaruuyeckoMm psay. HyxneodunbHoe
apoMaTHYECKOE 3aMELICHHE.

Anberuibl 1 K€TOHbl. MeToasl mojiydeHusi B3auMoaercTBue anblIeTuIoB U KETOHOB.
KapOonoBsie kucnotsl. MeToss! cuHTe3a CBOICTBA.

Hurtpocoennuenus. Merozsl CUHTE3a Peaxnumn.
AmuHbl MeTonbl nonyyeHus: aMMHOB B3anMojeiicTBUe NEPBUYHBIX, BTOPUYHBIX U TPETUYHBIX
anu@aTUyecKux W apoOMaTUYECKUX AaMHHOB C a30THCTOM KHCIOTOM. JlMa3ocoeanHEHus.
ApomMarndeckue Iua3oCcOeqUHEHMs. Peaknnm IMa30TUPOBaHUS NEPBUYHBIX apOMaTHYECKUX
aMUHOB. MexaHn3M, IpUpoja HUTpo3upymomero areHra. CTpoeHHMe M yCTOMYHMBOCTH COJIEH
JUA30HMSL.

®enonbl. Denonbl. Metoasr mosrydeHusi. CroiictBa: peHonsl kak OH-KUCTOTHI, BIHSTHUE
3aMeCTHUTeNeN Ha KUCIOTHOCTh (peHoI0oB. Peakiinu. XuHOHBI.

Tema 9. Auunukinyeckue coeauMHeHusi. [[UKnoankaHel M KX IMPOU3BOJHBIE.
Knaccudpukanus amumukiaoB. CTpoeHHE IUKJIONPONaHa, IUKI00yTaHa, [HUKIONEHTAHA,
uKJiorekcana. Meroapl cuHte3a OCOOEHHOCTH XUMUYECKHX CBOMCTB.

I'etepormximyeckue coeauHenus. Kmaccudukanus rerepouukioB. llstuuienHsie
apoMaTHYeCKHE TeTEepPOLUKIbI ¢ OAHMM TrerepoaToMoM. dypan, THOdeH, muppon. CuHtes.
Wunon. CuHTe3 NpOM3BOJAHBIX MHIONA M3 (peHwiryapasuHa U ketoHoB (Pumep). Peakuuum
ANIEKTPOPUIBHOTO 3aMEIICHNs B TUPPOJILHOM KOJIbIE MHJI0JIa: HUTPOBaHUE, (POPMHUINPOBAHUE,



rasoreaupoBanue. lllecTndsneHHBIE apOMaTHYECKHUE TETEPOIMKIBI C OJHHM TI'eTePOATOMOM.
[Mupunua u xuHONMMH. CHHTE3 XMHOJIMHA U 3aMEIIEHHBIX XUHOJIWHOB U3 aHWIHHOB 10 Ckpaymy
u Jlebuepy-Mwuiepy.

9. Tekyuiuii KOHTPOJIb MO AUCHUIIUHE

Texkymmuii KOHTPOJb IO TUCHMIDIMHE MPOBOJUTCS IYTEM KOHTPOJSI IOCENIaeMOCTH,
BBINIOJIHEHHE JIAOOPATOPHBIX paboT U (ukcupyercs B GopMe KOHTPOJIBHOM TOUKH HE MEHee
OJTHOTO pa3a B cemecTp. BhINoIHEHUE J1a00PaTOPHBIX pabOT 005M3aTEBLHO YIS IOMyCKa K 3a4eTy
B [IEPBOM ceMecTpe. BrimonHenue u caayda 1abopaTopHbIX padoT BO BTOPOM CEMECTPE U 3a4eT B
MIEPBOM CEMeCTpe 00s13aTeIbHO JIJIs TOMYCKa K 9K3aMEHY.

OueHouHble MaTepuajbl TEKYIIEro KOHTPOJsA pa3melneHsl Ha caiite TI'Y B pazgene
«Mudopmarust 06 o6pazoBaTenbHOM Iporpammey - https://www.tsu.ru/sveden/education/eduop/.

10. HOpﬂ)IOK NMPOBECACHUSA U KPUTEPUHU OLICHUBAHUA l'lpOMe)KyTO‘lHOi/i aTTeCTallumn

3ayer B mepBOM ceMecTpe IMPOBOJIUTCS B MUChbMEHHOW ¢dopme mo Ouseram. buner
COAEPKUT TEOPETUUECKHI BOITPOC U ABE 3aaau. [IpomomkurensHocTh 3aueTa 1,5 yaca.
IIpuMepHBIi TTIepedueHb BOITPOCOB

bunem Nel
1. ArtomHO-MonekyisipHOe yueHue. OCHOBHbBIE MOHATHUS: aTOM, MOJIEKYJa, MOJIb, MOJIIpHAs
Macca, IpoCTOE BELECTBO, CJI0KHOE BELIECTBO, XMMHUYECKAasl PEAKLUS.
2. Tmaponus coneii. @aKTOPBI, BIUSIONINE HA THIPOIIHU3.
3. ¥V Kakoro M3 p-3JIEMEHTOB IATON TPYMIbl NEPUOIUYECKO cucTteMbl — (ocdopa win
CYpbMbl — CHJIbHEE BBIp@XEHbl HEMeTaJuIMueckue cBoicTBa? OTBET MOTUBUPYHTE
CTPOCHHMEM aTOMa 3TUX JJIEMEHTOB.

4. BplunCIUTH CTaHAAPTHOE U3MEHEHue HTanbnuu AH: peakuuu:
C(t) + HO(r) = CO(1) + H(r)

bunem Ne2
1. OcHOBHBIE CTEXMOMETPUYECKHE 3aKOHBI: 3aKOH COXPAHEHMsS MAacChl U PHEPIuH, 3aKOH
MIOCTOSTHCTBA COCTaBa, 3aKOH KpATHBIX OTHOILEHUM, 3aKOH 5SKBUBAJIEHTOB, 3aKOHBI
UJCAIBHBIX Ta30B.
2. HampaBneHusi cMemieHusi paBHOBECHUS TPU M3MEHEHUH TapaMeTpoB CUCTeMBL. [IpuHIum
Jle arense.
3. Jlus aroma Ge Hamucarh:
- DJEKTPOHHY!O (OpMyly B COOTBETCTBUM C TpeMs MpUHIMNAMH (TIPUHIMI
SHEpPreTUUeCcKOi BeIroJHOCTH, IpuHLuUn [laynu, npasuio XyHaa);
- TIOJTHYO JIEKTPOHHYIO (GOpMYITY;
- KpaTKy1o JIEKTPOHHYIO (popMyty;
- IOCTPOUTH SHEPIrETUUECKYIO JUarpammy;
- 3anMcath HabOp BceX KBAHTOBBIX uncen (n, I, m, s).
1. PaccraButh KO3(QUIMEHTH B OKHCIMTEIbHO-BOCCTAHOBUTEIBHOM pEAKIMH METOAO0M

MOHHO-3JIEKTPOHHOTO OajaHca
SO. + Br. + 2HO = 2HBr + HSO.

Pe3ynbTathl 3a4uera onpeenstoTcs OIEHKAMHU «3aUTEHOY, «HE 3a4TCHOY.
MakcumanbHbIM 0ast 3a 3a4eT — 60, KX IbIii BOMPOC OIleHUBaeTcs B 15 0amios.
15-13. Tlonublit 6e30mIMOOYHBIA OTBET C MPABUIBHBIM MPUMEHEHHEM TMOHATUH U
oTpesIeNIeHUH, ¢ TPAMOTHBIM HCIIOJIh30BaHUEM HEOOXOUMBIX TEPMHUHOB U MIOHSATHH.
12-10. TlpaBunbHBIA W JOCTATOYHO TOJHBINA, HE COJEPKAIIMA CYIIECTBEHHBIX OIINOOK
otBeT. O1ieHKa MOXET OBITh CHMIKEHA 32 OT/ACIIbHBIC HECYIIECTBEHHBIE OIITUOKH.



9-7. HenoctaTo4HO MOJHBIM O0BEM OTBETA, HAIMYHUE OMIMOOK M HEKOTOPHIX MPOOEIIOB B
3HAHUSX.

6-4. HenonubIii 00beM OTBETOB, HAIMYKE OMMUOOK M TPOOEITIOB B 3HAHUSX.

3-0. OTcyTcTBHE HEOOXOIUMBIX 3HAHUH, OTPHIBOYHBIN, TOBEPXHOCTHBIN OTBET.

HToroBas orieHKa OnpenesseTcs Kak CyMMHpOBaHue 0aiyioB 3a OTBETHI Ha 4 Bompoca. Jlis
NOJy4YeHHUs 3a4eTa Heooxoaumo Habpatek 6osee 30 Gayios.

JK3aMeH BO BTOPOM ceMecTpe IPOBOJUTCS B HUCbMEHHOW (opme mo Owmieram.
DK3aMeHaIMOHHBIN OMIeT cocTOUT U3 Tpex yacteil. [IpogomkurensHOCTh SK3aMeHa 1,5 vaca.
Hanpumep buner 1

. CocTaBUTh ypaBHEHHUs PEaKLMii, C IOMOLIbIO KOTOPBIX MOYKHO OCYLIECTBUTh YKa3aHHBIC
[IPEBpALCHUS, OIPENCIUTh CTEICHU OKHUCIICHHs, YyKa3aTb HAaMMEHOBAaHHE KJlacca
coenunenniti: Mg—MgSO.—Mg(OH).—»MgO—-MgC(Cl.

2. HenpeznenbHble yrieBOJOPOIBI Psisia 3TUIICHA, 001ast popMyiia cocTaBa, SJIEKTPOHHOE
IIPOCTPAHCTBEHHOE CTPOEHUE, SP,-THOpUAN3ALINS SJICKTPOHHBIX 00IaKOB aToMa
yriepoja, 6 u P-cBsi3u. M3oMepus nosioKeHus IBOMHOMN CBSI3U, XUMHYECKHUE CBOMCTBA
STHJICHA.

3. Kunaccudukanus ammmuknoB. CTpoeHue HUKIONPONana, IUKJI00yTaHa, IUKIONEHTaHa,
uKiorekcana. Merospl cuHTe3a OcCOOEHHOCTH XUMUUECKUX CBOMCTB.

Pesynprarel  9K3aMEHa  ONPENENSAIOTCS  OLEHKAMM  «OTJIMYHO»,  «XOpPOLIOY,
«YIOBJIETBOPUTEIIBHO», «HEYOBIETBOPUTEIIBHO.
«Ot1auuHo» OTBET MONHBIN U MPABWIBHBIN Ha OCHOBaHUM WM3Y4YEHHBIX Teopuil; Matepuan
M3JIOKEH B ONPEAEICHHON JIOrMYECKOM I0CIEN0BaTEIbHOCTH; OTBET CAMOCTOSTEIIBHBIM.
«Xopouio» OTBET MOJHBIA U MPaBUIbHBIA HAa CHOBAaHMM M3y4YEHHBIX Teopuil; Marepuan
U3JI0KEH B ONPEJECIICHHON JIOTHYECKOU IOCIIE0BATEIBHOCTH, IIPU 3TOM JIOIYILIEHBI JBE-TPH
HECYIIECTBEHHBIE OINOKH, UCIIPABJICHHBIE MO0 TPEOOBAHUIO K3aMEHATOPA.
«YnosnersoputenbHo» OTBET MOJHBIM, HO IPU 3TOM JONYIIEHA CYIIECTBEHHasl OIIMOKa
WIIM OTBET HEITOJIHEIN, HSCBSI3HBIMN.
«HeynosnerBopurensHo» [Ipu oTBeTe 0OHAPYX EHO HEMOHUMAHHE Y4alllUMCS OCHOBHOTO
coJlepkaHusl y4eOHOro Marepuaiga WIM JOMYILIEHbl CYIIECTBEHHbIE OIIMOKH, KOTOpBIE
y4aluiics He MOXKET UCIIPABUTh ITPU HABOJAIIMX BOIPOCAX YUUTENS, OTCYTCTBHE OTBETA.
OneHouyHble MaTepUalibl ISl IPOBEAEHUS NMPOMEKYTOYHON aTTEeCTal[MM pa3MeEIleHbl Ha
caiire TI'Y B pasgmene «MHpopmauus 00  oOpa3oBarenbHOM — mporpamme» -
https://www.tsu.ru/sveden/education/eduop/.

11. YueOHO-MeTOOAUYECKOE O0ecIeueHne

a) DJIEKTPOHHBINA YUEOHBIN KypC MO TUCIUIUIMHE B SJIEKTPOHHOM 00pa3oBaTEILHOM cpefie
LMS «iDO» - https://Ims.tsu.ru/course/view.php?id=19805

0) OleHOYHBIE MaTepHalibl TEKYLIEro KOHTPOJISI M NPOMEXKYTOYHOW aTTeCTalluH 110
TUCITUTLINHE.

B) MeToanueckue ykazaHusl 10 TIPOBEACHUIO Ja00OpaTOPHBIX PadoT.

1) Metoanyeckue yka3zaHHs [0 OpraHU3alUU CaMOCTOSITEIbHON paboThI CTYIEHTOB.

12. Ilepeuyens y4ueOHOIi TuTEpaTyphl U pecypcoB ceTu UHTepHeT

a) OCHOBHas JTUTEpaTypa:

— AxmeroB H. C. O0mas u Heoprannueckast xumus. CI16: Jlans, 2014. 752 c.

— Mumennna JI.H., Cemonnna JI.A. Xumus: ydeOHO-MeTOUUeCKOe mocodue. ToMmcK.:
Uzn. Jom TT'Y, 2015, 47 c.

— Opranuueckas xumus [DneKTpoHHBIN pecypc]: kypc naekuuii / T.B. Crynko, I'.®.
3eitbept, O.B. CtyTtko; KpacHosp. roc. arpap. yH-T. — Kpacnosipck, 2019. — 237 c.


https://lms.tsu.ru/course/view.php?id=19805

— Opraanueckas xumus. Yacte 1: yuebroe mocodue / JI.B. Tumomenko, T.A. Capriuena;
ToMmckul TOMUTEXHUYECKUN YHHUBEpPCUTET. — Tomck: M3n-Bo TOMCKOro IOJIMTEXHUYECKOIO
yHuBepcutera, 2012. — 168 c.

0) IOTIOHUTENbHAS JINTEpaTypa:

— Heopraanueckas xumusi: B 3 1. / Ilom pen. 1O. . TperbsikoBa. T.l1. ®dwusuko-
XMMHUUYECKHE OCHOBBI Heopranmdecko xumuu. M.: M3natenbckuil neHTp «Akaaemus», 2004.
240 c.

— Cnuupia B. U., Mapteinenko JI. 1. Heopranuueckas xumus, Y.1,2. M.: MI'Y, 1991,
1994, 620 c, 624 c.

— CyBopoB A. B., Hukonbckuii A. b. O6mas xumus. CII6.: Xumust, 2007. 624 c.

— 3y6oBuu U. A. Heopranuueckas xumus. M.: Beiciras mkona, 1989. - 453 c.

— T'on6paiix 3. E., Macnos E. . CoopHuk 3anau u ynpaxnenuit no xumun. M.: OOO
«M3parensctBo ACT»: OO0 «M3marensctBo Actpenby, 2004. 383 c.

— Vraii J. A. O6mas xumust. M.: Beiciias mikoita, 2004. 528 c.

B) pecypchbl cetu HTEepHeT:

— OnexkTpoHHas ~ OubOnmoTreka  y4eOHbIX ~ MaTepuanoB 1o  xumuun  MI'Y:
http://www.chem.msu.su/rus/elibrary/welcome.html

— https://www.khanacademy.org/science/organic-chemistry - nexuuu mo opraHHYECKOM
XMMUM OHJIalH (aHri.) hitp://ido.tsu.ru/schools/chem/lib/chem/umk/org/index.php

- YMK «Opranunueckas XuMus» s KOsl «FOHBI XUMHUK» U CTYACHTOB XMMHYECKHUX
1 HexuMudeckux crienuansaocreit TT'Y http://www.chem.msu.ru/rus/teaching/org.html

- yueOHbIe MaTepualibl 1o opranndeckor xumun MI'Y http://orgchem.tsu.ru

— OHJIAHOBBIE YUeOHO-METOINYECKHE MaTepHaIbl IO Kypcy «OpraHudeckas XuMus» 1Jis

CTYACHTOB XUMHWYCCKUX u HEXUMHNUYCCKUX CHCHH&HBHOCTeﬁ TFY,
http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=4037

- [[Ta6apos 1O. C. Opranunueckas XUMHUS
http://sun.tsu.ru/limit/2016/000049461/000049461.djvu -  JlaGopartopubie = pabOTBHI B

opraHudeckom npaktukyme. Arponomon A. E., [lTa6apos 0. C.

13. llepeyenb HHPOPMALMOHHBIX TEXHOJIOTHIA

a) JIMIIEH3MOHHOE U CBOOOIHO PACTIPOCTPAHIEMOE MPOrPAMMHOE 00ECTICUCHHE:

— Microsoft Office Standart 2013 Russian: maker mporpamm. Bxirodaer mpuioxeHus:
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);

— myOnuyHO ocTynHbIe o0nayHbie TexHosmorun (Google Docs, SIaaexc Auck u T.11.).

0) UH(POPMALIMOHHBIE CIIPABOYHBIE CUCTEMBI:

— DJNEKTPOHHBIN Karajor Hayynoii 6ubmoTexku Ty -
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DneKTpoHHas oubnmoreka (peno3uTopwuii) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlans — http://e.lanbook.com/
— OBC KoncynbsTant cryaenta — http://www.studentlibrary.ru/
— ObpasoBatenbHas mardopma KOpaiit — https://urait.ru/
— OBC ZNANIUM.com - https://znanium.com/
— OBC IPRbooks — http://www.iprbookshop.ru/

B) npoeccruoHanbHble 0a3bl JAHHBIX (NPU HATUYUL):
— Hayunas snextponHas 6ubauoreka eLIBRARY.RU (3apy0OexxkHble U OTEUeCTBEHHBIE
JKYpHAJIbI)



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/
http://www.elibrary.ru/

— PedeparuBHo-O6ubnuorpaduyeckue 0a3bl JTAaHHBIX BUHUTHU o
ecrecTBeHHbIM HaykaMm ("Xumus", "dusuka", "buonorus" u apyrue)

— UndopmanmonHo-nouckoBas cucreMa DenepalbHOr0 HMHCTUTYTA MPOMBIILICHHOM
coOcTBeHHOCTH [10JIHBIE TEKCTHI POCCUMCKUX NTATEHTOB U 3asBOK.

— Kpucramnorpadguveckue nanusie MuHepanoB (6a3a manasiM MINCRYST) MuacTHTYTA
AKcIepuMeHTaabHON MuHepanoruu PAH (anri)

— bank nannbix PAJIOH conepxut nHdoOpMaIuio mo pagdaioOHHbIM U SHEPTeTUYECKUM
napaMerpam JIByXaTOMHBIX MOJIEKYJI

— baza "TepMuyeckne KOHCTaHTBI BeNecTB"

14. MaTtepuajbHO-TeXHUYECKOe o0ecreyeHue

Aynuropuu AJig MPOBEICHUS 3aHATUH JIEKIIMOHHOTO TUTIA.

AynuTopuH JUIs TPOBEACHUS 3aHATHH CEMHHAPCKOTO THIA, HWHIUBUAYAIbHBIX U
TPYHIOBBIX KOHCYJIBTALUH, TEKYIIETO KOHTPOJIS U MPOMEKYTOYHON aTTeCTalllu.

[TomenieHust U1 CaMOCTOSITENTFHONW pabOTHI, OCHAIEHHBIE KOMIBIOTEPHONW TEXHHUKOH U
JIOCTynoM K ceTu MHTepHeT, B 3JIEKTPOHHYI0 HH(DOPMAIMOHHO-00pa30BaTENbHYIO CpElAy U K
WH(POPMALMOHHBIM CIIPABOYHBIM CHCTEMaM.

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

- naboparopHnas ayauropus (Ne 324, 6-ro yaedbnoro xkopnyca TI'Y)

- nmaboparopusi opranudeckoro cunresa (Ne 323, 6-ro yuebHoro kopmyca TIY) -
naboparopus TI'Y (Ne 307, 6-ro yueOHoro xopmyca TI'Y)

- nmabopatopusi Xumuueckoit Dxomoruu (Ne 306, 6-ro yueGHoro xopmyca TI'Y). Bcee
7a00paTOpUM OCHAIICHBI BHITSHKHBIMHU IIKa(aMmu, CTEKISHHOW u (aphopoBoii 1abopaTopHOM
MOCYZOH, U3MEpPUTENbHBIM  HUHCTPYMEHTOM  (Becbl, TepMmoMeTpbl, pH-merpe, VY@
cnektpooromerp U T.4.). Kpome TOoro, B mnaGopaTopusx HMEETCS HarpeBaTeiIbHOE
o0opynoBaHue (DIEKTPOIUIMTKH M TEpMOCTaTHpyromue MKadbl), oOopynoBaHue s 12
(GWIBTpauy MOJT BAKYYMOM U POTOPHBIC MCIIAPUTEINHN, BCTPSIXUBATEIH, MEIIAIKA C MAarHUTHBIM
HPUBOJIOM U APyroe o00pyJOBaHUE.

Aymutopun Ui TIPOBEICHUS 3aHATHHA JIGKIIMOHHOTO ¥ CEMHHApCKOTO  THIMA
WHAVBUAYAIbHBIX M TPYIMIOBBIX KOHCYNIbTAllMi, TEKYIIEro KOHTPOJS U MPOMEKYTOUHON
aTTECTAIlMU B cMelIeHHOM dopmarte («AKTpy»).

15. Undopmauus o paspadorunkax

BycoBuu Onbra BnagumupoBHa, KaH7. XUM. HayK Kadelpa ynpaBieHUs MHHOBAIMSIMHU,
JOLEHT


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

