PabGouas nporpamma qucuMiinHbl (MoayJsi) «CTpoeHue BelecTBa», BRJIYAI0IAs
OLCHOYHBbIC U METOANIECCKUEC MAaTECPHAJIbI

1. TpeGoBanus Kk pe3yjabTaTaMm 00y4YeHUsI M0 TUCHUILIMHE (MOIYJIIO)
1.1. Ilepeyenb koMmereHuMi, GopMHpyeMbIX JUCHUIVIMHOH (Moay/J1eM) B mpouecce
OCBOEHHS1 00Pa30BaTEJbHOM NPOrPaMMBbl

I'pynna komneTeHUMi Karteropusi komnereHumii Koapbl u conepkanne KoMneTeHIH
YHuBepcallbHbIE - -
OobmenpodeccrnoHaEHBIC - -
IIpodeccronanpHBIC - I[MIK-4. CmocoOeH  HCIONB30BATh
OCHOBHBIC 3aKOHbI
€CTECTBEHHOHAYUHBIX IUCIMIUIUH B
podeCCHOHATIBHON AeSITETPHOCTH

1.2. KomnereHUMH ¥ HWHAUKATOPbI MX [JAOCTH:KEHHMs, (POPMHUPYEMbIX JHCHMILIMHOM
(MojyJieM) B mpouecce 0CBOeHHUs1 00pa30BaTeIbHOI MPOrpaMMbl

Kon Kox
HHIUKATOpPA Conep:xaHue HHIUKATOPA KOMIICTCHIIHT
KOMIeTeHINH
KOMIeTeHInI
[1K-4 I1K-4.1 3HaeT OCHOBHBIE 3aKOHbBI €CTECTBEHHOHAYYHBIX JUCLUILUINH
I1K-4.2 Ymeer aHAIU3UPOBATh u HaXOAUTh OCHOBHBIE 3aKOHBI

€CTECTBEHHOHAYYHBIX TUCHHIUIMH, IIPUMEHSeMble B  KOHKPETHBIX
CUTYaIMsX B IPOo(hECCHOHATLHON IS TEIbHOCTH

I1IK-4.3 Brnameer HaBpIKaMu aHanM3a W OOBSICHCHHS KOHKPETHBIX CHTYyalldil B
MpopEeCCHOHANBHON IEATEIPHOCTH C TIO3HIUM OCHOBHBIX 3aKOHOB
€CTECTBEHHOHAYYHBIX AUCIUILINH

1.3. Pe3yabTarhl 00y4eHus 10 JMCHUILIHHE (MOIYJIIO0)
ey u3yuyeHus1 JUCHMILIMHBI (MOLYJIs1) — U3YyUEHHUE BOIIPOCOB TEOPUH XUMHMUYECKOW CBS3U U
3JIEKTPOHHOI'O CTPOEHUS MOJIEKYIL.
B pe3ynbrate n3ydeHus AUCHUILIMHBI (MOLYJIs) 00y4YarOUIMiCs JOIKEH
3HATh:

® OCHOBHBIE  COCTABJISIOIIME  MEXMOJICKYJIIDHBIX  B3aUMOJCHCTBUN,  CTPOCHHE
KOHJICHCUPOBAHHBIX (a3 (KUAKOCTEH, aMOP(HBIX BEIECTB, KPUCTAIUIOB U Me30(a3) U UX
ITOBEPXHOCTEH;

e MeETOoJl KOHCTaHT 3KpaHupoBaHus Creiirepa;
® CHMBOJIMKY @TOMHBIX TEPMOB;
® TeopeTudeckue oCHOBHI MeTos1a MO B BapuaHTe XIOKKEJs;
yMeThb:
® BBIYHCIATH DOHEPrUM OJEKTPOHOB B MHOTIO3JEKTPOHHBIX CHUCTEMax, IPOBOJIUTH
0003Ha4YE€HUS TEPMOB ATOMOB B OCHOBHOM COCTOSIHUHU IO UX JIEKTPOHHBIM (popMyJiam;
® TIPEACTaBIATH rpadUUeCKU NOJSIPHBIC JUArpPaMMbl BOJTHOBBIX (DYHKIINH;
® [IPOU3BOJUTH BBIYUCIICHUS MOPSAIKOB CBsA3EH, 3 (HEKTUBHBIX 3apsAI0B aTOMOB;
® UCINOJIBb30BaTh OCHOBHBIE MOHATHUS TEOPUU CUMMETPHUHM JJIsl HHTEPIPETALUU XUMUYECKON
CBSI3U B KOMIUJIEKCHBIX COEJJMHEHUSX;
BJIAJETh:
® UETKUM INPEJCTaBICHUEM O pe3ynbTarax peunieHus ypaBHeHus lllpenunrepa ns
Pa3IMYHBIX COCTOSIHUI 2JIEKTPOHA B OJJHOZJIEKTPOHHBIX CUCTEMAX.
2. O0beMm, CTPYKTYpA U COiePKAHME JUCUMIIUHBI (MOLYJIs1)
2.1. O0beM QM CHUILIHHBI (MOYJIs1)

Buowl yuebnoii pabomoi Dopmut 00yueHus
Ounaa
O01masi TPYI0€MKOCTD: 3aUCTHBIC CAMHUIIBI/9aChl 3/108
KonTakTHas padora: 80
3aHATHs JEKIIMOHHOTO TUMA 32
3aHsTHS CEMUHAPCKOTO TUTIA 32
KoncyabTranuu 16




2.2. TeMbl

HpOMe)Ky'TO‘-lHaﬂ aTTreCTanus

3a4€T

CamocrosiTesnnasi padora (CP) 28

(pa3mesbl) AUCUHMILIHHBI

(MoayJssi) ¢ YyKa3aHMeM OTBeJIE€HHOr0 Ha HHMX

KOJIN4eCcTBa 4acoB 1o (popmam o0pa3oBaTe1bHOM 1esITeIbHOCTH
Ounasn popma odyuenus

Ne
n/n

Buasbl yueGHoii padoTsl (B yacax)

KonrakTHas padora

HaunmeHnoBanue
(pa3nesioB)

TEM

3anarus
JIEKIMOHHOI'0 THIIA

3aHATHSA CEMHUHAPCKOr0 THIIA CP

JI

Teopus XUMHYECKOTO 10
crpoeHusi. KBaHTOBO-
MEXaHNIECKOe
OIMCaHue
BOJIOpOZIA
(OIHORIEKTPOHHBIX
MOHOB) u
MHOT'03JIEKTPOHHBIX
aTOMOB

aToMa

HNnbie 113 C JP Hnble
0 10 0 0 0 9

DNEeKTPOHHOE CTPOCHHE 10
aTOMOB u
Ilepuonnueckuii 3aKoH

Hcnons3oBanue MeToaa 12
MOJIEKYJISIPHBIX
opOuTaied u Teopuu
CUMMETPHUH TS
OINMHMCAaHUS XUMHUUYECKOM
CBSI3U. Crpoenue
KOH/ICHCHPOBAaHHBIX

tha3

Ilpumeuanus:
JI — nexuum, [13 — npakruueckue 3anstus, C — cemunapsl, JIP — na6opatopusie padorsl, CP — camocrositensHast

pabora.

2.3. Copepxkanue JMCHMILIMHBI (MOAYJIs1), CTPYKTYPHMPOBAHHOE IO TeMaM (pa3jejaM) M
BHJIaM padoT

Coaep:xaHue JIEKIIMOHHOT0 Kypca

Ne
n/n

HaumeHoBaHue Tem (pa3esioB)

Copep:xaHue JeKIMOHHOIO Kypca

1.

Teopuss XUMHYECKOTO CTPOCHHS.
KBaHTOBO-MeXaHUYIECKOE OITUCAHKE
aToMa BOJIOpOZIa
(OIHODNIEKTPOHHBIX ~ HWOHOB) |
MHOTOAJICKTPOHHBIX aTOMOB

1. OmHOPNMEeKTpOHHBIE BOJNHOBBIE (YHKIHMH aToMa BOJIOpOJA.

KBaHTOBBIE = COCTOSHHS  QJIEKTpOHa. PemieHne  ypaBHEHHA
Hlpenuarepa 1uist OJHOICKTPOHHOTO aTOMA.
Copmepxanmie TOHATHH "cTpoeHHe BemecTBa' U CTPYKTypa

BemiecTBa". Pa3nuyHble acmeKTsl TepMUHA 'CTPOEHHE MOJEKYI':

TONOJIOTHYECKUH,  TCOMETPUYCCKHI, DICKTPOHHBIA M Jp.
YnopsinoueHHbIe 5 HEYIOPAN0YCHHBIE CTPYKTYPBbL
KOHJICHCUPOBAaHHBIX ¢as. OO0mmi 0030p METOJIOB

SKCHEPUMEHTAIBHOTO W TEOPETHYECKOTO W3YYEHHUS CTPOCHHSA
MOJIEKYJI K CTPOEHUS BEIIECTB.

OCHOBBHI KJIACCHYECKON TEOPUH XUMHUUECKOTO CTpoeHUs. OCHOBHEIE
TOJIOKECHASA KITACCHYECKOW TEOPUH XUMHYECKOTO CTPOCHHS.
MounekymasipHble MOJAENW Pa3MYHOIO YPOBHS B COBPEMEHHOMH
TEOPUH XUMHYECKOTo cTpoeHus. CTpykTypHas ¢dopmyrna u Tpad
MOJIGKYJIbl.  BenuuuHbl,  Ompenessioniye  reoMeTPUUYECKYIO
KOH(UTYPAIHIO MOJICKYJIBI: MEKBAACPHBIC PACCTOSHHUS, BAJICHTHBIC
YIJIBI, IBYTpaHHBIE W TOPCHOHHBIC YIJIBL. BHyTpeHHee BpamieHue.
Kondopmarun Mosexy.
BomHoBoe ypaBHEHHE
KBAaHTOBOM  MEXaHHUKH.
KBaHTOBOW XMMUHU.
Pesynbprarel pemenuss ypaBHenuss Ilpenunrepa st
Bojopona.  IlpeoOpa3oBaHue  KOOpPAMHAT W

IIpeaunrepa — OCHOBHOW HOCTYJaT
OCHOBHBIE TOHATHA ¥  TPHHIUIIEI

aToma
pasjeneHue

2



nepeMeHHbIX. AHamuz @©-, O- W paananbHOTO ypaBHEHHIL.
KBaHTOBBIE COCTOSHHUS 3JIEKTpOHAa B arome Bojopoaa. CrouH
anekTpoHa. DkcnepuMment Lltepra u I'epraxa.

BomHoBhIe (yHKIMHM 5SJEKTpOHA B aTOME BOAOpoOAa. AHAIN3
panuaIbHOW W YITIOBOM COCTABISIONIMX COOCTBEHHBIX (DYHKLMIHA
JJIEKTPOHOB B aTOME BOJOpOJAa A pa3NU4YHbIX 3HAUYECHUH n.
OYHKIUN pajdalbHOTO U YIIOBOTO PaclpeesieHUs] BEPOATHOCTH
NIEKTPOHOB JUIS Pa3iMYHBIX COCTOSTHUNA. KOHTypHBIE U MOSpHBIE
JUarpaMMBbl 3JIEKTPOHHBIX TMJIOTHOCTEH Ui BOAOPOJONOAOOHBIX
opburaneif. CHMMeTpHs aTOMHBIX opOuTaeit.

MexaHudeckass MOAENb  MOJIeKynbl. IloTeHIManmbl — mapHBIX
B3aUMOJEHCTBUI. MeTon MONEKYJIsIpHOM MEXaHWKH MIpU aHaIHU3e
CTPOEHHUS MOJIEKYI.

2. Merox Xaptpu-Poka. BomHossle ¢ynkunum mo Xaptpu-Doxy.
[MpubmmxenHslit Meron pemenus ypasHenust lllpenunrepa wu
TOYHOCTH  JTOr0  NpUOMMKEeHUs. PaccMoTpeHme — ABHMKEHUS
3JIEKTPOHA B OIIPEAEIEHHOM MOJEIBHOM IOTEHIIHAJIE.

3. MHOF03HGKTpOHHBIe aTOMbBl M TMIEPUOANYCCKAA CHUCTEMa
XMUMHYECKHX 3JIeMEeHTOB. [IoHATHE 0 METOJE CaMOCOTIIACOBAHHOTO
monsi. BomroBeIe QynKInn Crneitrepa. [IpaBuna Creiitepa. Pacuer
9HEPIUU 3JIEKTPOHOB M HHEPTUU MOHMU3ALUU aTOMOB C MOMOILBIO
METOJA KOHCTAHT YKPAHUPOBAHMUSI.

DJIEKTPOHHOE CTPOCHHE aTOMOB H
[Tepuoanueckuii 3aKoH

1. Ipunnun ITaynu xak ¢yHIaMEHTaNbHBIA MPUHIKI KBaHTOBOM
MexaHuku. CrneactBus u3 npuniuna [laymm.

2. IlpaBuna Xynpa. Ilopsnok 3amonmHeHus opOutaneir. IlonsTue
MYJIbTUILIETHOCTH. [IOHATHE BBIPOKAEHHOTO COCTOSIHUSI.

3. CuMBONMKa TEPMOB aTOMOB. ATOMHBIE CHEKTPHl U CHMBOJBI
TepMOB. PaspenieHHble sHepreTndeckue cocTosiHus 1o Paccemy-
Caynpuepcy (I-s-«cBs3b»). Ilonsitne o j-j-«cBsizu». BexropHas
MOJETb aroMa. OJEKTPOHHbIE KOH(QUTypaluud aTroMOB U
0003HaYCHHS UX TEPMOB B OCHOBHOM COCTOSIHHH.

DJeKTpUYecKue M MarHuTHbIE CBOMCTBA. IlocTOSHHBIE BHEUIHHE
NIEKTPUUECKOE W MAarHUTHOE II0isl. JIWIOJBHBIHK MOMEHT |
MOJTSAPU3YEMOCTh MOJIEKYJ, MAarHUTHBIH MOMEHT W MarHWTHas
BOCIIPUUMYHMBOCTE MoJekysl. O¢¢exrtsr Illrapka u 3eemana.
MarnutHo-pe3onancueie (OIIP u SIMP) metompl ucciemoBaHUS
cTpoeHust Moiekyn. OnTudyeckue CeKTpsl MoneKyl. BepostHocTu
NIepexo/I0B U IpaBHiIa 0TOOpa MpHU Mepexoaax MEXIy pa3IndHbIMU
KBAHTOBBIMH COCTOSIHUSIMH MOJIEKYJ. CBsI3b CHEKTPOB MOJIEKYI C
ux crpoeHueM. OrmpeneieHHe CTPYKTYPHBIX —XapaKTepUCTHK
MOJIEKYJI U3 CHEKTPOCKONMYECKUX JaHHbIX.

Ucnonp3oBanue METOoIa
MOJICKYJISIPHBIX ~ opOWTaNell U
TEOPUH CHMMETPHUH ISl OMUCAHUS
XUMuueckod  cBs3u.  CTpoeHue
KOHJICHCHPOBaHHBIX (a3

1. Tomstne O NPHONMKEHHBIX CIOCO0AaX pEUICHHS ypaBHEHHS
peanHrepa — MeTone BO3MYILICHHH M BapHAILMOHHOM METOJIE.
BekoBble  ypaBHeHus. Teopusi MOJNEKYJSpHBIX — OpOWTaei.
CumMeTpusl, iepeKpbiBaHie OpOuTaiell 1 KOHTYypHBIE JHarpaMMBbl
9JIEKTPOHHOM TUIOTHOCTH JUIS JIByX- U MHOTO aTOMHBIX MOJIEKYIL
Teopema Bupuana. CpaBaenue metogoB MO u BC.

Meton MO B BapuanTe XIOKKeNd. TOMOJOTHYECKHE MAaTPHIIbI
XIOKKeNs BEKOBOTO omnpenenurens. Pacder s pekTHBHBIX 3apsaio0B,
MOPSIAKOB CBSI3eM M MHIEKCa CBOOOIHOI BAJEHTHOCTH aTOMOB C
JITIOKATN30BaHHON T-CBsI3bI0. [IOpSIIOK CBSI3M M ME@XaTOMHOE
paccTosiHue.

COOTHOIIIEHNE MEXTy MJIEKTPOHHOH TIOTHOCTBIO, TIOPSAKOM CBS3H
n ee oHepruu. [loHATHE O pacCIIUpEHHOM MeToje XIOKKEIs.
Hcnonp3oBanne MeToa XIOKKeEI B CUCTEMAX C T€TEPOATOMAMH.
[MoTeHuMa bHbIE TOBEPXHOCTU 3JIEKTPOHHBIX COCTOSHUN MOJIEKYIL.
Nx ob6mas cTpykTypa W pa3iIndHble THIBL. PaBHOBECHBIE
KoHpuryparmu Mojiekyid. CTpykrypHas wuzomepus. OnTHdecKue
n3omMepsl. Konebannst mosekyn. CpeaHekBaipaTHUHbIE CMEIICHHS
aToMOB (aMIUUTYIBl KoieOaHuil). HopmambHble KoNeOaHUS,
YacTOTBl HOPMAaJBHBIX KOJNEOAaHWH M  YacTOTHI  OCHOBHBIX
KoJsie0aTenbHbIX nepexonoB. Kosebanus ¢ 00JbLION aMILIUTYHOM.




Bparienne MoneKyn Kak 1e70ro. Pa3nudHbie THITBI MOJIEKYIISIPHBIX
BOJTYKOB. OJEKTPOHHOE CTPOCHHE MOJIEKYJ. MoJeKyIspHbIe
opbutamn. MHTepmperamust CTPOCHHS MOJIEKYJI Ha OCHOBE
OpOHTANBHBIX MOZETICH.

2. OcCHOBHBIE D3JEMEHTHl M OIepaluy CHMMETpUH. [ pymiisl
cuMmMerpur. Kitaccngukamust MOJIEKY IO TOYEYHBIM TpyIIIaM
CUMMETPHH.

OOmue  cBoiicTBA  CUMMETPHUM  BOJHOBBIX  (YHKIMH H
MOTCHIMATBHBIX ~ TOBEpXHOCTeH  Monekysn.  Knaccudukarms
KBaHTOBBIX COCTOSIHHI MOJIEKYJd 1O cumMmeTpun. Cummerpus
ATOMHBIX U MOJICKYJIIPHBIX OpOHTAICH.

BiusHue cuMMeTpuM paBHOBECHOM KOH(UTypanuu saep Ha
CBOHCTBa MOJIEKYJ M MX JWHAMHYECKOE IOBEJCHUE (IUITOIbHBINA
MOMEHT W MOMEHTHI MHEpUHUH, (GopMa HOPMAJIBHBIX KOJICOaHWH,
BBIPOXKJICHUE COCTOSIHUM, COXpaHEHHE OpPOUTAIBHOW CHUMMETPHU
NpM  XUMHUYECKHX  peakuusx W T.ai).  OpOutanbHble
KOPPEIALHOHHbIE IUarpaMMbl.

3. TlpuBoaumble ¥ HENPUBOAUMBIC TPEACTABICHHUS TOYCYHBIX
rpynn cumMMmeTpun.Matpumpl npeoOpa3oBaHus M INPEICTABICHHE
TpyNnbsl  CUMMETpHH. HenmpuBOaMMBIE TPENCTaBICHAS W UX
o0o3HaueHust no Mannukeny. OCHOBHBIE CBOMCTBa HETIPHBOIAUMBIX
npeacTaBiaeHui. TabauIbl XapakTepoB TPYIL.

4. OnucaHre XMMHUYECKON CBSI3U B KOMIUIEKCHBIX COCAMHEHUSX C
UCTIONB30BaHUEM TEOPUH KPUCTAJUIMYECKOTO HOJSI M TEOPUH OIS
JIUTaHMOB.

Teopuss  KpUCTANIMYECKOTO  TONS.  3aBUCHUMOCTh  JHEPTUU
paciieruieHnst turaigamu  d-opOuTanel KOMILIEKcooOpa3oBaTes
oT Pa3THIHBIX (hakTOpOB. DHeprus cTabmm3anuu
KPHUCTAJUTMYECKUM I10JIEM JIMTAHJOB B MOJAX Pa3sHOHW CHMMETPHH.
KoBanenTHele cBs3m B KoMIuiekcax. Hedemokcernuecknii psin
nurannoB. O¢oexr SHa-Tennepa u ero BiMsSHHE Ha CBOWCTBA
KOMIUIEKCHBIX COCTMHEHHH.

[TpumeHeHne TEOpHM CHMMETPHUU Al OOBSICHEHUS XUMUYECKON
CBSI3U B KOMIUICKCHBIX COCJMHEHUSX. Teopusi IIOJsi JIMTaHJIOB.
MormnekymsipHble OpONTaIM B KOMIUICKCHBIX HOHaX. OOpa3zoBaHue T-
CBSI3U B KOMIUIEKCHBIX HOHAX.

Mornekynsl  MPOCTBIX W KOOPAWHALMOHHBIX HEOPraHW4eCKUX
coennHenuil. [lonusiaepHple KOMIUICKCHBIE COSAMHEHUS. XemaThl.
Crpoenue OPraHUYECKUX COEIMHEHU. [Tonmaapansl.
DneMeHToOpraHn4eckue coequHeHus. Metamnonensl. CoeiMHEHNS
BKIIOueHUs (kmarpatsl). Porakcanel M KaTeHaHbl. DyiIepeHsI.
[Monumeps! 1 GHOTIOTUMEPEI.

5. CrpoeHne  KOHACHCHUPOBAHHBIX  (pas. CrtpykTypHast
KiaccuduKkanys KOHASHCUPOBaHHBIX (a3. VxeanpHble KPUCTAILIBL.
Kpucrannel ¢  HemomHONM — ymopsgO4YeHHOCTBIO.  JloMEHHBIE
CcTpyKTyphl. JXKuakue kpuctauisl U npyrue Me3ogassl. AMopdHbIe
BerectBa. JKuakoctr. OCOOCHHOCTH CTPOCHHS MOJUMEPHBIX (has3.
CrpoeHue JXKUAKOCTEH M aMOp(HBIX BeleCcTB. MrHOBeHHas W
KONeOaTeNbHO-YCPEAHEHHAs! CTPYKTYpa KHUIKOCTH. AcCOLHUAThl U
Kjaactepbl B KHAKOCTSX. COBpEeMEHHbIE METOJbl OIHCAHUS
CTPYKTYpBl  XuAKOcTeH. DIayKTyaum W  KOpPPEISILHOHHBIC
¢yskunn.  Cnenmdumka amopduOoro cocrostHus.  CTpyKTypa
NPOCTBIX JKUAKOCTeW. PacTBopbl HeanekTponuToB. CTpyKTypa
BOJIBI M BOJHBIX pacTBOpoB. CTPyKTypa >KHAKHX JIICKTPOJIHTOB.
Murenoo6pa3oBaHye U CTPOSHUE MULIEILI.

Crpoenue mezodas. Onpenenenne Me3odhas. MeTobl H3yueHus: ux
cTpykTypbl. llmactmueckue Kpucramel. JKuakue KpHCTalIbl

(HeMaTHKH, CMEKTHKH, XOJIECTEPUKU u Ip.).
KukokprCcTaIIN4ecKoe COCTOSHIE B OMOIOTHUECKUX CHCTEMAX.
Crpoenne  kpucrayuioB.  Kpucrammmueckas — pemeTka H

KpHCTaJUIMUeCcKass CTPYKTypa. PeanpHbple KpucTamibl. TwuIisl
JnedeKkToB B pealbHBIX KpucTauiax. CHMMETpHs KpHCTaJUIOB.




Kpucramnorpagpudeckne TO4YeUHBIE TPYNIIBI CHMMETPUH, THIIBI
pEIIeTOK, TOHATHE O MPOCTPAHCTBEHHBIX TPYMIAX CHMMETPUHU
KPHUCTaUIOB. ATOMHBIC, MOHHBIC, MOJICKYIISIPHBIC W IPYTHUE THITBI
KpuctawioB. llemouednsie, CIOMCTBIE W KapKaCHBIE CTPYKTYPBHI.
Junamuka kpuctauindeckol pemeTkd. OOHOHHBIM  CHEKTP.
CrpoeHne TBepIbIX pPacCTBOPOB. YIOPSIOUEHHBIE TBEPABIE
pPacTBOPEI.
[ToBepxHOCTh KOHJEHCHUPOBAaHHBIX (Da3. OCOOEHHOCTH CTPOCHHMS
MMOBEPXHOCTH KPHUCTAIUIOB M JKUAKOCTeH. CTpPyKTypa TpaHHIBI
paszzena KOHIeHCHUpOBaHHBIX (a3. Monekynbl M KiacTepsl Ha
noBepxHOCTH. CTpyKTypa afcopOIIMOHHBIX CIOCB.
Conep:kaHue 3aHSITHII CEMHUHAPCKOTO0 TUIIA
I'D‘(; HaumeHoBaHue TeM (pa3aesoB) Tun Coaep:xanue 3aHATHII CEMHHAPCKOT0 THIIA
1. Teopuss XUMHYECKOTO CTPOEHUS. 113 | Pemenue ypaBuenme Llpemmarepa mis aToMa BOJAOPOAA.
KBaHnTOBO-MEXaHHUECKOE OMMCAHHE KBaHTOBBIE COCTOSIHUSA ANIEKTPOHA B aTOME BOAOPOAA.
aToMa BOJI0po/ia (OJHORJIEKTPOHHBIX BomnoBeie  ¢ynkumm  Creiitepa.  Pacuér  sHeprum
HOHOB) H  MHOTOAJIEKTPOHHBIX JIEKTPOHOB c MOMOIIBIO MeToa KOHCTaHT
aTOMOB 9KPaHUPOBAHMUS.
[TpubnmxEnnbie METOIbI peleHus YpaBHEHUS
[Ipenunrepa.
2. OnexrtpoHHoe cTpoeHune aromoB u | II3 | Ilpunanun IMaynu. IIpaBuno XyHaa. ATOMHBIE CHOEKTPBI U
[epronnueckuii 3aKoH CHMBOJIBI TEPMOB.
Pacu€r s¢QexkTuBHBIX 3apsaoB, MOPSIKOB CBSI3CH H
MHJICKCA CBOOOIHOHM BaJEHTHOCTH aTOMOB B MOJIEKYJIaX.
3. Hcnons3oBanue meroma | I3 | Knaccudukanuss MoOJEeKyn 1O TOYEYHBIM IpyIIaM
MOJIEKYJISIPHBIX opburaneit U CUMMETpPHHU.
TEOPHH CHMMETPUH JJIS ONHCAHHSA [Mpumenerne merona MO s MHOTOATOMHBIX MOJIEKYIL.
xuMudeckoit  cBs3u.  CtpoeHme Teopus mons JwmrangoB. MoONEKyISIpHBIE OpOHTAIH B
KOHJICHCUPOBaHHBIX (a3 KOMIUIEKCHBIX HOHAX.
Conep:kaHue caMOCTOSITEJILHOIH PadoThI
Ne .
/i HaumeHnoBaHue Tem (pa3esioB) Coaep:kanue caMOCTOSATEIbHOI PadoThI
l. Teopuss XUMHYECKOTO CTpOocHHA. | 3ydeHHWe IEKIMOHHOTO MaTepuaia, ITOATOTOBKA K 3aHITHAM
KBaHTOBO-MeXaHNYECKOE OMUCAHUE | CEMUHApPCKOTO THUIIA, 03HAKOMJICHUE u npopaboTka
aToMa BOJIOPO/Ia | PEKOMEHJIOBaHHOW  JIMTeparypbl, paboTta C  3JIEKTPOHHO-
(OTHOANIEKTPOHHBIX ~ MOHOB) W | OMOJIMOTEUHBIMH CHUCTEMaMHU
MHOTOIEKTPOHHBIX aTOMOB
2. DNEKTPOHHOE CTPOCHHE aTOMOB W | M3ydeHWe IEKIIMOHHOTO MaTepuaia, IOATOTOBKA K 3aHITHAM
[Neprnonndecknii 3aK0H CEMHHAPCKOT0 THUTIA, 03HAKOMJICHHE u mpopadoTKa
PEKOMEHIOBaHHOW  JUTEparypbl, paboTa C  3JIEKTPOHHO-
OMOTHOTCYHBIMY CUCTEMaMU
3. Hcnonp3oBanue MeTona | M3ydeHue JEKIMOHHOTO MaTepHuaiga, MOATOTOBKA K 3aHATHAM
MOJICKYJISIDHBIX ~ OpOWTaiedl ¥ | CEeMHUHApCKOTO THUIIA, 03HAKOMJICHHE u npopaboTka
TEOPUH CHMMETPHUH ISl ONMUCAHWS | PEKOMEHIOBAHHOW  JUTEpaTrypel, pabora C  3IEKTPOHHO-
xUMudeckor  cBsa3n.  CTpoeHme | OMOIMOTEYHBIMH CHCTEMaMU
KOHJICHCHPOBAaHHBIX (a3

3. OueHo4yHble MaTepuajbl 1Jisl MPOBeJeHUs TeKYIIero KOHTPOJIsI ycrneBaeMoOCTH (B TOM
yHuciae PpyO0ekHOro) M TNPOMEKYTOYHOH aTTecTAalMU O0Y4YAIIUXCA MO0 JMCHUIIHHE

(Moay.110)

[lo nucuunnubHe (MOIYJIO) MPEXyCMOTPEHBI CIEAYIOIIKME BUIbl KOHTPOJISI KadyecTBa

OCBOCHHUA:

® TEKYLIUH KOHTPOJIb YCIIEBAEMOCTH (B TOM YHCIIE PYOEIKHBIN);
® [IPOMEXYTOYHAs aTTeCTalus 00YJaroIUXCs 0 AUCHUIUIUHE (MOIYJIIO).
3.1.1. OneHo4yHbIe MATEPHAJIBI A5 IPOBEICHUSI TEKYIIero KOHTPOJIS yCIIeBaeMOCTH (B TOM

yucjie py0eKHOro) no JMcuMIuIinHe (MoayJiro)

Ne | KonTposupyemblie TeMbl (pa3aeJibl) HanMeHoBaHMe OLIEHOYHOT'O CPe/ICTBA
n/n
1. Teopust xummyeckoro crpoenus. KsanrtoBo- | KontponsHas pabora

MeXaHHYeCKOe  OMHMCAaHWE aToMa  BOJOpoaa




(OTHORNIEKTPOHHBIX HOHOB) M MHOT'OAJIEKTPOHHBIX
aTOMOB

2. DIEKTPOHHOE CTpOCHHUE aTOMOB u | KonrponpHas paboTa
[Tepuoanueckuii 3aK0H

3. Hcnonp3oBanue MeTOo/Ia MoJieKyJsipHBIX | KoHTponkHas pabota
opOHTaNell ¥ TCOPHUH CHUMMETPUU JUIS OIUCAHHS
XUMHUYECKON CBSI3M. Ctpoenue
KOHJICHCHUPOBaHHBIX (a3

3.1.1. TunoBbie KOHTPOJIbHbIE 3aJaHUS

KounTtpossbHblii paboTa

Pazgen 1. KBaHTOBO-MeXaHHYeCKOe ONMCAHNE ATOMA BOAOPO/1a (0OAHOZJIEKTPOHHBIX HOHOB)
¥ MHOT'03JICKTPOHHBIX aTOMOB.

1. KpaTko mOsSICHUTB, YTO Ha3bIBACTCS MOJSPHONW AMAarpaMMoil BoJIHOBOH (yHKIwu. [TocTponTtsb
MOJISIPHYIO TUarpaMMy BOJIHOBON ()YHKLIHHU 2Py HA MJIOCKOCTH

-

) .
— - 8IN# - cos@

Ly

W, = R():

¥ U300pa3uTh MOJSPHYIO AUarpaMmy BoJHOBOH pyHKIMH 3dyy (6€3 mocTpoeHus).

2. Ucnonb3ys npaBuia Cinelrepa, BBIYUCIUTD Zypp U1 CIEIYIOUINX 3JIEKTPOHOB!

a) BJICHTHOT'O 3JIEKTPOHA aTOMa KaJIbLU;

0) 4s-2JIEKTpOHA aTOMa MapraHIia;

B) 3d-anekTpoHa aToMa Maprasiia,

I') BAJIGHTHOI'O 3JIEKTPOHA aTOMa XJIOpA.

3. DKCIepUMEHTAJIbHOE 3HAaUY€HUE MEPBOM 3HEPTUM MOHM3ALMM aTOMa Teius cocTaBiseT 24,6
5B. BeluMCaNTh KOHCTAHTY KpAaHUPOBAHUS AJIS DJIEKTPOHA 000J0UKH 1.

4. ITocTpouTh 3aBHCUMOCTh (DYHKIIUHU PaJUaIbHOTO PAacHpeaeICHUs BEPOSITHOCTU JIEKTPOHA OT
r Ui cocTosiHusA 2s. Vcnonb30BaTh 1aHHbIE!

(2d —r)-e T,

Paznen 2. DaekTpoHHoe cTpoeHue atoMoB U [lepuogudecknii 3aKoH

1. YKa3aTh 4KMCII0 MUKPOCOCTOSTHHM I 3JIEKTPOHHBIX KoH(urypauuii s* u d'. [IpuBectu TepMbl
3TUX COCTOSTHUM.

2. IIpuBectu TepMbl OCHOBHOTO COCTOSIHUS JUIsl aTOMOB (Ka)KJJOMY CTYJAEHTY JaeTcs 3aJaHue U3
BOCBMHU XUMHNYECCKUX BHCMGHTOB).

3. YkazaTb TepMbl OCHOBHOTO W BO30YXJICHHOTO COCTOSHHMM JJI JBYX OSKBHUBAJEHTHBHIX d-
3JIEKTPOHOB (N — OJIMHAKOBO).

Paznen 3. Ucnonb30BaHue MeTOa MOJIEKYJSIPHBIX OpPOUTAJIel U TEOPUU CUMMETPHUHU ISt
ONMUCAHUS XUMHYeCKOH cBsA3U. CTpOeHHe KOHIEeHCHPOBAHHBIX (ha3.

1. CocTaBUTH CUCTEMY BEKOBBIX YPAaBHEHUH ISl CICAYIOIIUX YACTHIL:

HC =CH HC = CH HC =CH

@/ B/ o/
CH CH CH

¥ BBIYKCIIMTH SHEPIUI0 COOTBETCTBYIOIIUX 7f -MOJIEKYJISIPHBIX OpOuTaseil. YKa3zarh, Kakas W3
YacTHI[ SABIISICTCS HanbOoJIee YCTONYHBOIA.

2. BbUKMCIUTE: a) MOPSIOK CBsA3eii; ©) SJIEKTPOHHYIO IUIOTHOCTH (77 -3IEKTPOHHBINA 3apsi)
Ka)X/IOTO aToMa YTJIEpO/a; B) MHICKCH CBOOOIHOI BaJICHTHOCTH aTOMOB YTJIEpPOJAa B MOJEKYJe
C6H6.

3. Beruucouts sueprum 7 -MO B Mmonekyne dopmanbaernaa. Mcmoms3oBath CleMyrOIHe
napamerpsi: %o = & +0.70 a=a+0.200 G, =115

4. Vcnonw3ys TabmuIbl XapakTepoB HEMPHUBOJUMBIX MPEACTAaBICHUN TOYEUHBIX TPy,




OCYIIECTBUTH MPUBEACHUE NPUBOIUMBIX NIpeacTaBieHuid Ts u To:

Cav E G 0. o, Csy E 2G; 30,
Ts 30 0 0 10 To 7 -2 1

5. IpexacraBuTh cxeMy pachpezeneHus djiektpoda Ha O -MO B OKTa’pUueCcKOM KOMILIEKCE
[Cr(CN)q]*.

[IpencraButh pacrmpeneseHne 3JIeKTPOHOB Ha d-OpOHTaIsIX KOMILIEKCOOOpa3oBarTeist B Cliabom

TeTpadapudeckoM noe juranaos 1 Ti** u Fe** u Bprancants DCKII (B exunumax Ar ).

3.1.2. MeToguveckne MaTepHasbl, ONpeAessilOIMe TPOoUeAYPbl OLEHHMBAHHUSA 3HAHHIA,
YyMeHHMiH, HaBBIKOB M (WJIHM) ONBbITA [esTeJIbHOCTH B Xo0Je TeKyllero KOHTPOJIA
ycrneBaeMoOCTH

KonTpoabnas padora

OneHuBaeTcsi HE TOJNBKO INIyOMHA 3HAHUIM MOCTaBJIEHHBIX BOIPOCOB, HO U YMEHHE
U3JI0)KUTh TUCHbMEHHO.

Kpumepuu oyenusanus: nocieaoBaTeIbHOCTh, TOJHOTA, IOTHYHOCTD M3JI0KEHUS, aHAIIN3
pa3IMYHBIX TOYEK 3PEHMs, CaMOCTOsATENbHOE 00001IeHne maTtepuana. M3noxeHue marepuana
0e3 (paKTUIEeCKNX OIIHNOOK.

OueHka «omauyHo» CTaBUTCS B Cllydae, KOrJa co0JIt0/IeHbl BCE KPUTEPUH.

OrneHka «xopouio» CTaBUTCS, €ClIM O0yYaroIuiicsl TBEpIO 3HAET MaTepua, TpaMOTHO U
[0 CYLIECTBY M3JIara€T €ro, 3HaeT MpPaKTHYecKylo 0a3y, HO JOMYCKaeT HECYIIECTBEHHbIE
MOTPELIHOCTH.

Onenka «ydoseiemeopumenbHo» CTaBUTCS, €CIIM OOYYAIOUIMICA OCBOHMJ  TOJBKO
OCHOBHOI MaTepual, HO He 3HAaeT OTACNbHBIX JieTajei, JOMyCKaeT HETOYHOCTH, HEJOCTaTOUYHO
IpaBWIbHbIE (OPMYJIUPOBKH, HApyIIAeT IOCIEA0BAaTEIbHOCT, B M3JIOKEHUHM Marepuaa,
3aTPYyAHSAETCS C OTBETaMH, IIOKa3blBa€T OTCYTCTBHE JOJDKHOM CBSA3M MEXIYy aHaIU30M,
apryMeHTaluei 1 BbIBOJaMH.

OneHka «HeyoognemeopumenbHoy CTaBUTCS, €ClIM OOydyalolMHCs HEe OTBEYaeT Ha
MIOCTaBJIEHHBIE BOIPOCHI.

3.2. OueHoYHbIe MaTEePHAJIBI JIs1 IPOBEACHHUS MPOMEKYTOUYHOM aTTeCTALNH
3.2.1. 3apanust W/ MHbIEe MATEePUAJIbI ISl IPOBEJeHUS TPOMEKYTOYHON aTTeCTalluu

1. OcHOBHBIE MOJIOKEHMSI KITACCUYECKON TEOPUH XUMHUECKOTO CTPOESHHUS.

2. CrpykrypHas ¢opmyna u rpad  Monekynasl. Bennuussl, omnpezaensronue
reOMETPUUECKYI0 KOH(MUTYPALUIO MOJEKYJbl: MEXBbAACPHbIE PACCTOSHUS, BAaJCHTHBIE
yIJIbl, JBYTpaHHbIE W TOPCHOHHBIC YIibl. BHyTpeHHee Bpamenue. Kondopmarmm
MOJIEKYJI.

3. PesynbraThl pemenus ypasHenus llpenunrepa ans atoma Bogopoja.

4. KBaHTOBBIE COCTOSIHUSA DJIEKTPOHA B aTOME BoAopoJa. CIMH 2JIEKTPOHa.

5. BonnoBsle pynknuu mo Xaptpu-Doky.

6. BonnoBble ¢ynkuuu Creiitepa. IlpaBuna Creiitepa. Pacuer sHepruu 31€KTPOHOB U
SHEPTUH HOHU3ALMHU AaTOMOB € ITOMOIIBIO METO/1a KOHCTAHT YKPAHUPOBAHUSI.

7. Ilpunnun [laynu v cneacTBus U3 HETO.

8. IlpaBunma Xynnma. Ilopsgokx 3amonmHeHus opoOutaneir. I[loHATHE MYJIBTUILIETHOCTH.
IToHsTHE BBIPOKIEHHOTO COCTOSIHUSL.

9. ATOMHBIE CHEKTPbl U CUMBOJIBI TEPMOB. Pa3pelieHHble SHEPreTHUEeCKUe COCTOSIHUS T10
Pacceny-Caynnepcy.

10. BexropHass mMojenb aToMa. DJIEKTPOHHbIE KOH(UIypaluud aToMOB M OOO3HAUEHUS HX
TEPMOB B OCHOBHOM COCTOSIHUH.

11. OnTueckue CHEeKTPhl MOJIEKYJ. BeposTHOCTH NepexoJ0oB W MpaBuia OTOOpa IpH
NIEPEX0/lax MEXAY pa3IUYHbIMH KBAaHTOBBIMH COCTOSHUSAMHU MOJEKYJ. CBS3b CIEKTPOB
MOJIEKYJI C UX CTPOCHUEM.

12. BexoBble ypaBHeHMs. Teopusi MONEKYISIpHBIX opOuTanei. CUMMeTpus, epeKpbIBaHUE
opOuTaieil M KOHTYpHBIE JWArpaMMBI DJIEKTPOHHOH IUIOTHOCTH MJIsl JBYX- M MHOTO
aTOMHBIX MoJIeKyJ1. Teopema Bupuana.



13.
14.
15.
16.
17.
18.

19.

20.
21.

22.

23.
24.

25.
26.
27.
28.

Meron MO B Bapuante Xiokkens. Tomonornyeckue Matpuilbl XIOKKENIsE BEKOBOTO
OTIPEICIIUTEIS.

Pacuer a¢dekTUBHBIX 3apsa0B, MOPSIKOB CBSI3eH M MHJIEKCa CBOOOJHON BaJIGHTHOCTU
aTOMOB C JICTTOKAJIN30BAaHHOU T-CBsA3b10. [IOpSAIOK CBSI3M U MEKAaTOMHOE PacCTOSIHUE.
Hcnonp3oBanne merona XrOKKEA B CUCTEMAX C TETEPOATOMAMHU.

[ToTreHIManbHBIE MOBEPXHOCTH AJEKTPOHHBIX COCTOSIHUKA MOJIEKyJd. PaBHOBeCHBIE
KoHuryparuu monekyl. CtpykrypHas uzomepus. Ontuyeckue uzomepbl. Konebanus
MOJIEKYJI.

['pynmel cummerpun. Kitaccudukamust MOJIEKYJ O TOYSHHBIM TPYIIaM CUMMETPHH.
HenmpuBogumbie mpeactaBieHuss W uUX 00o03HadeHWss 1o Mamnukeny. TaOmuipi
XapaKTEPOB TPYIIIL.

Teopust KpUCTAUIMYECKOTO TOJISI. 3aBUCUMOCTh SHEPTUU PACIICIUICHHUS OT Pa3IMYHbIX
¢daxTopos. DCKIInuranioB B nMoyisx pa3HoOd CUMMETpPHUH.

Oddekr Ana-Tennepa u ero BIUsIHUE HA CBOMCTBA KOMITJIEKCHBIX COCTUHEHUM.

Teopuss mons nuraaoB. MoNeKyIspHbIE OpOUTanX B KOMIUJICKCHBIX HOHaX.
OO6pa3oBaHue TT-CBSI3M B KOMIUIEKCHBIX HOHAX.

CrpykTypHast KiaccuUKaius KOHICHCHUPOBaHHBIX (ha3. ljmeanbHble KpPHUCTAIIBL.
Kpucramisl ¢ HemoJaHON yHOPSA0Y€HHOCTHIO.

Kunkue kpuctamisl u npyrue Mme3odaszsl. OCOOEHHOCTH CTPOSHHUS MOTUMEPHBIX (as3.
Crpoenue »xugkoctet u amop¢HbIX BemiecTB. MrHoBeHHass M KoJjebaTeabHO-
YCPEAHEHHAs CTPYKTYPA KUIKOCTH.

PacTtBopsI HEastekTpoIMTOB. CTPYKTYpa BOJBI M BOJHBIX paCTBOPOB.

CTpyKTypa KUIKHUX JIEKTPOIUTOB.

Crpoenue me3odas. [lnactuueckne v )KUIKUE KPUCTAIIIBI.

Kpucrannnueckas pemierka 1 KpucTaJlinyeckas CTpykTypa. Peanbubie kpuctamibl. Tumbl
nepextoB. CUMMETpHUS KPUCTAILIIOB.

3.2.2. MeTtoanueckue MaTepHabl, OIpeAe/sOlNde MPoneIypbl OLECHHMBAHUS 3HAHWIA,
YMEHHUIi1, HABBIKOB B X0/1¢ IPOMEKYTOYHOM aTTecTALUH

IIpoueaypa ouneHnBaHus 3HAHUI (TeCT)

IIpennaraemoe KOJIMYECTBO 3aJaHUIT 20

IMocnenoBaTenbHOCTH BEIOOPKU Ornpenenena no pasnenam

Kpurepun oneHku - MPaBUJILHBINA OTBET Ha BOMPOC

«5» ecnn paBmIIbHO BBITOJIHEHO 90-100% TecTOBBIX 3a1aHU

«4y» eciu NpaBUWJIbHO BhINONHEHO 70-89% TecTOBBIX 3aaHuil

«3» eciu NpaBUWJIbHO BBINONHEHO 50-69% TecTOBbIX 3aJaHUil
IIpouenypa oneHuBaHusi 3HAHNH (YCTHBIN OTBET)

[Ipenen anuTenbHOCTH 10 MUHyT

IIpennaraemoe KOJIMYECTBO 3aJaHUIT 2

ITocnenoBarensHOCTH BEIOOPKHU BOIpocoB u3 | CiydvaiiHas
Ka)JIOr0 pas3zena

Kpurepuu onenku - TpeOyeMBIii 00bEM H CTPYKTYpa

- M3JI0KeHne MaTeprana 6e3 pakTHIeCKux ONmooK

- JIOTHKA U3JI0KEHHUS

- UCTIOJIb30BAHKE COOTBETCTBYIOILECH TEPMUHOIOTHUH

- CTWJIb PEYH U KYJbTYpPa peUH

- MOI00P MPUMEPOB MX HAYYHOW JINTEPATYPHI H MPAKTUKU

«5» ecan TpeOOBaHMUS K OTBETY BBHIIIOJHEHBI B ITOJTHOM 00beMe

«4» ecnu B IICJIOM BBIIIOJHEHBI TpPeOOBaHUS K OTBETY, OJHAKO €CTh

HeOOJIbIIINE HETOYHOCTH B U3JI0KEHHHI HCKOTOPBIX BOITPOCOB

«3» ecimm Tp€6OBaHI/I$I BBITIIOJTHCHBI YaCTUYHO — HC BBIACPIKAH O6’BeM, €CTh

(baKTI/I‘{eCKI/Ie OHII/I6KI/I, HapyuicHa JIOTHKa H3JI0KCHMU,
HEAOCTATOYHO MCHOJIB3YCTCS COOTBECTCTBYHOLIAA TCPMUHOJIOTUN

IIpouenypa oueHuBaHMs yYMeHHMil W HaBBIKOB (pelieHHe NMPOOJIEeMHO-aHAJIMTHYECKHX H
NPaKTHYEeCKUX Y4eOHO-NIpo(ecCHOHAIBHBIX 32124)

IIpennaraemoe KOJUYECTBO 3aJaHUN 1

ITocemoBaTenbHOCTD BEIOOPKH Crrydaiinas




Kpurepuu ouenku: - BBIJICJICHHE W IOHUMAaHKE TIPOOIIEMBI

- yMeHHe 060011aTh, COMOCTABIAT PAa3IHYHBIC TOUKH 3PCHUS

- IIOJIHOTA UCIOJIb30BAaHUS HCTOYHHKOB

- HAJIMYKE aBTOPCKOM MO3ULIMU

- COOTBETCTBHE OTBETA OCTABICHHOMY BOIIPOCY

- WCIONIb30BaHHE COIMATIBHOTO OIbITa, MarepuaioB CMU,
CTAaTUCTUYCCKUX OTAHHBIX

- TIOTUYHOCTD U3JI0KCHUS

- YMEHHE caenaTh KBanu(UIIMPOBaHHBIC BEIBOJBI U 0000IIEHNS C
TOUYKH 3pEHHUS PEIIeHUs NPodhecCHOHANBHBIX 3a1a4

- YMEHHUE MPUBECTHU IIPUMEP

- OTIOpa Ha TEOPETUIECKUE TIOTOKECHUS

- BIIQJICHUE COOTBETCTBYIOIICH TEPMUHOIOTHEN

«5» ecnu ’I‘p€6OBaHI/IH K OTBCTY BbLIIIOJIHCHBI B IIOJIHOM o0BeEME

«4» ecnu B IICJIOM BBIIIOJHEHBI TpeOOBaHUS K OTBETY, OJHAKO €CTh

HC6OJ'[I)HII/Ie HETOYHOCTH B H3JIOKECHHUU HEKOTOPLIX BOIIPOCOB.
3arpynoasercs B (QOpMYyTMpPOBAaHWM  KBaJH(HUIIMPOBAHHBIX
BBIBOJIOB 1 00001IEH It

«3» ecnu ’I‘p€6OBaHI/IH BBIIOJIHEHBI YACTHYHO — IBITAETCS 000CHOBATEL CBOIO

TOYKY 3pEHHUs, OJHAKo ciabo apryMEeHTHUPYeT HaydHbIE
MOJIOKEHHs, NPAKTHYECKH HE CIOCOOEH CaMOCTOSTENbHO
chopMyIHpOBaTh BHIBOJIBI M 000OIIEHMS, HE BHIUT CBS3b C
poheCCHOHATIFHOM eI TETPHOCTRIO

4. YuyeOHO-MeTOAUYECKOe W MAaTepHaJbHO-TEXHUYeCKoe olecnevyeHrne AUCHUIIMHBI

(Mmoxyis)
4.1. DneKTpoHHBbIE U (WJIH) NeYaTHbIE YUeOHbIe U3IaHUsA

1.

Epmakos, A. 1. KBaHroBas mMexaHuka u kBaHToBas xumus. B 2 4. Yacts 2. KBaHTOBas
XUMHUS : y4eOHUK U TpakTUKyM Juist By30B / A. 1. EpmakoB. — Mocksa : M3naTenbcTBo
HOpaiit, 2024. — 402 c. — (Boicmee obpazoBanue). — ISBN 978-5-534-00128-0. —

Texctr : snextponHsii // OOpazoBarenbHas miaatdopma IOpaiit [caitir]. — URL:
https://urait.ru/bcode/538518.
CrpoeHue BemecTBa W XHMHUYECKas CBSI3b : ydeOHoe mocobue (J1abopaTOpHBIN

npakTUKyMm) / aBT.-cocT. A. B. bnunoB, A. A. baunoBa, M. A. fchas [u np.]. -
CraBponosib : Uzn-so CK®Y, 2022. - 114 c. - Tekcr : anexkrpoHHbid. - URL:
https://znanium.ru/catalog/product/2133570. — Pexxum nocTyma: mo noAmnucke.
Hupenscon, B. I'. KBanToBas xumus. MosieKyJiibl, MOJIEKYJIIPHBIE CUCTEMBI U TBEPJIbIE
Tena : ydeOHoe mocobue mis By3oB / B. I'. Hupenbcon. - 5-e u3a. - Mocksa
JlabGoparopust 3nanuit, 2021. - 522 c. - (YueOHuk mis Beiciieil mkoibl). - ISBN 978-5-
93208-518-9. - Teker : AIIEKTPOHHBIN. - URL:
https://znanium.com/catalog/product/1984036. — Pexxum mocTyma: mo mojamnucke.

4.2. DieKTpOHHBIE 00pa3oBaTe/IbHbIE PeCypChl

1.

2.

DnextponHas o6uGmHoTeunas cuctema «IBC  IOPAMT» Biblio-onlineru (3BC
«IOpaiit») [DnexTponnslii pecypc]. — URL: https://urait.ru/.

OnekTpoHHO-O0ubnmoreyHass cucrema ZNANIUM [Onextponnsiii pecypc]. — URL:
https://znanium.com/.

OnekTpoHHass Oubinoreuynass cucrema «KoHCynbTaHT cTyAeHTa» [DNEeKTpOHHBIN
pecypc]. — URL: https://www.studentlibrary.ru/.

e-Library.ru: Hayunas »snextponHass OuOnmoreka [Dnexktponnbiii pecypc]. — URL:
http://elibrary.ru/.

Hayunas snextponnas oubnuotexa «KubepJlenunka» [Dnexkrponnsiii pecypc]. — URL:
http://cyberleninka.ru/.

Nudopmanmonnas cucrema «EnnHOe OKHO JocTyma K oOpa3oBaTelIbHBIM peECypcamy
[OnexTponnslii pecypc]. — URL: http://window.edu.ru/.

®denepanbHbIi LEHTP HMHPOPMAILMOHHO-00PA30BATENIbHBIX PECYPCOB [DIEKTPOHHBIH
pecypc]. — URL: http://fcior.edu.ru/.



http://fcior.edu.ru/
http://window.edu.ru/
http://cyberleninka.ru/
http://elibrary.ru/defaultx.asp
https://www.studentlibrary.ru/
https://znanium.com/
https://urait.ru/

4.3. CoBpeMeHHbIe Npo(eccHOHAIbHBIC 0a3bl JaHHBIX M MH(OPMAIMOHHBIE CIIPABOYHbIE
CHCTEMBI

OOyuaromuMes  obecriedyeH JA0CTyn (yAaJeHHBIM JOCTYN) K HHXKE CJEIyIOIUM
COBPEMEHHBIM Tpo(decCHOHANBHBIM 0a3aM JaHHBIX ¥ WH(QOPMAIMOHHBIM CIIPABOYHBIM
cHCTEMaM:

1. CnoBapu u »SHUMKIONEOUHM Ha Akagemuke [OnextpoHHbli pecypc]. — URL:
http://dic.academic.ru.

2. Cucrema uH(popmManmoHHO-TIpaBoBOro obecrieueHus «['apanT» [DneKTpoHHBIN pecypc].
— http://www.garant.ru/.

4.4. KoMmIeKT JIMIEH3MOHHOI0 M CBOOOJAHO PACHPOCTPAHAEMOIO IPOrpaMMHOIO
o0ecrnieyeHusl, B TOM YHCJIe 0T€4eCTBEHHOI 0 IPOM3BO/ACTBA
1. JluneHsuoHHoe mporpaMMHOe oOecliedeHHue: oOmepalnuoHHas cuctema Microsoft
Windows, naket opucHbIx npuioxenuit Microsoft Office.
2. CBobOomHO pacmpocTpaHseMOe TpOorpaMMHOE oOOecriedeHre: CBOOOIHBIC TAKETHI
oucuHbix npunoxennit Apache Open Office, LibreOffice.
3. IlporpammHoe oOecriedeHHE OTEUYECTBEHHOTO IMPOU3BOJACTBA: CIIPABOYHO-IPABOBAs
cucrema «l'apant» (OneKTpOHHBIM nepuoandeckui cnpaBoyHuK «Cucrema I'TAPAHT»),
obpasoBarenpHas miatgopma IOPAWT (DnextponHas 6ubamorednas cucrtema «OBC
IOPAWT» Biblio-online.ru (OBC «IOpaiit»)), >1EKTPOHHO-OUOIHOTEYHAs CHCTEMa
ZNANIUM, snextponnas 6ubnanoreunas cucremMa « KOHCYIbTaHT CTyIeHTaY.
4.5. O0opynoBaHHe U TeXHUYECKHE CPeICTBA 00yYeHH s

Jnsa peanuzanuy AMCUMIUIMHBL (MOZYJSI) HCIONIB3YIOTCA ydeOHbIE ayIuTOPUHU IS
NPOBE/ACHUS Y4YeOHBIX 3aHATUH, KOTOpPbHIE OCHAIIEHbI OOOPYAOBAaHHMEM U TEXHUUYECKUMHU
cpeacTBaMu OOy4YeHHs, U MOMEILEHHUs Uil CAMOCTOSTEIbHOW paboThl 00yUaronXcs, KOTOphIE
OCHAIIIEHbl KOMITBIOTEPHON TEXHHUKOH C BO3MOXHOCTBIO MOAKIIOYEHUS K ceTu «MHTepHeT» H
o0ecreueHbl JOCTYIIOM B JJIEKTPOHHYIO MH(POpMaIMOHHO-00pa3oBaTenbHyio cpeny PXTY um.
JI.U. MenneneeBa. Jlomyckaercsi 3aMeHa 000pY/I0BaHUS €r0 BUPTYaTbHBIMH aHATOTaMH.

HaumeHoBaHHe y4eOHBIX AyAUTOPH ISl OCHaLICHHOCTh Y4eOHBIX ay[AMTOPHI VISl IPOBEJeHUS
NpoBeJAeHUs YUeOHbIX 3aHATUHI 1 Y4eOHbIX 3aHSITUI M TOMEeLeHUH /15l CAMOCTOSITeIbHOM
MOMeELIeHMI /15l CAMOCTOSITeJIbHOM padoThI 000py10BaHHEM M TeXHMYECKHMMH CPeICTBAMM
padoThI* o0y4eHust
VY4yeOHblE  ayguTOpMM  JUIA  TPOBeACHHS | YueOHas ayIQWTOpHs YKOMIUIEKTOBAaHA CIEIUAIM3UPOBAaHHON
yuEOHBIX 3aHITHH MeOeNblo, OTBEYArOUIeH BCEM YCTAHOBJIECHHBIM HOpPMaM |

TpeOOBaHMAM, O0OPYIOBAaHHEM M TEXHWYECKUMH CPEICTBAMH
00y4eHus (MOOWIIBHOE MYJIBTUMEINIHHOE 000PYI0BaHHE).
[Tomemenne 11t caMOCTOSTENEHON paboThI ITomemieHne  OCHAIIEHO  KOMITBIOTEPHOM  TEXHUKOM ¢
BO3MOXKHOCTBIO ~MOAKMoueHus Kk cetu «UHTepHeT» U
obecrieueHHeM JIOCTyNa B 3JEKTPOHHYI0 HH(OPMAIOHHO-
obpaszoBatenpHyto cpeny PXTY um. J[.M. MenneneeBa u K
9bC.

* Homep KOHKpPETHOW ayAWTOPHHM YKa3aH B PACIMCAHWN YYEOHBIX 3aHATHH W paCIHCAHUH IIPOMEXYTOUHOM
aTTeCTallMU.
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