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PaGouass nporpamma  y4eOHOM  AMCHUMIUIMHBI  SIBASIETCS  4acTbiO  OCHOBHOM
lipodeccHonanbHoil  00pa3oBaTenbHON  MpOrpaMMbl sl [MOJrOTOBKH — OakalaBpoB IO
ranpasienuto noarotoBkn 04.03.01 Xumusa u npodumo Meanuunckas v hapmaneBTHHEeCKas
NHMES OUHOM (popMbl 00yUeHHUS.

Pabouas nporpammva yueOHOH MHCUUIITHHBI pazpadoTtana B coorBeTcTBHE ¢ PI'OC BO —
OakanaBpuar 1o HanpaBieHuto 1oaroToBku 04.03.01 Xwumwuda, yTBEpKIECHHBIM NPHKA30M
Mununcrtepersa ofpasoBanust u Haykd Poccuiickoit @enepanuu ot 17 nross 2017 1. Ne 671 (c
H3MEHCHUSIMU U 0MOMHeHUsIMHE ), [TpodeccnoHalbHBIM CTaHAAPTOM. YTBEpu# IeHHbIM I1pHKa3som
MunncrepeTBa Tpyja u counanbHo# 3aumThl Poccuiickoidt @enepaunn «OO0 yTBEpKIEHUH
npodeccuonaypioro crangapray ot 18 oxradps 2013 r. Ne 5441 (¢ W3MEHEHHAMH |
JonoiHennsmMi), HpodeccnonanbHpIM cTaHIAPTOM, YTBepKAeHHBIM [Ipnkazom MuHuCTepcTBa
Tpy/a U counatbHoi 3amuThl Pocentickofi @enepannn «O0 yTBEpKICHHH MTPOECCHOHANBHOIO
cranaaprta» ot 22 vag 2017 r. Ne 4318 u IlpodeccuoHanbHbIM CTaHIAPTOM, YTBEPHKIECHHBIM
Ipukazom MuHKHCTEpCeTBA Tpyaa W COHMANBbHON 3ammuThl Poccuiickoit ®eepauun «O6
VTBEPIKICHIH TpoeccHoHanbHOro cTagaapTa» ot 22 mas 2017 r. No 432h.

COCTABUTEJD:
nouent kadenpel xumuu 1 ounoxumun ®I'BOY BO «JII'TIY ». kanaunat pusmko-

MaTeMaTHUYeCKUX HayK. THXHH Anekcanap AJeKcaHapoBHY.

Virepk/aeHa Ha 3ace1aHiuy kadeapbl XUMUK 1 OHOXUMHH

IpoTokon o1 « 2» od 2026 r.Ne &5
3apeayionini kadgeapoit XuMUM 1 OUOXUMUN e . Jsyuenko
2

\

(),‘1,06]')6118. Ha 3acClaHuu yqe6Ho—MeT0)1quc1<oﬁ KOMHCCHH I/IHCTHTyTa €CTECTBCHHBIX HAYK

Iporokon ot « OH » 02 2026 r. Ne ¥
Ipeacenarens yaeOHO-MeTOHUECKON KOMHCCHU
FhieTnTyra ecTeCTBEHHBIX HAYK % C.H. Hecropenko

COI'JIACOBAHO:
Jlupextop lenapramenTta oOpa3oBaHusl ~ B.B. CaBenkos




CTpyKTypa U cofep:KaHue TUCUUILIMHBI

1. lesu u 3axa4u JUCHHUILUIMHBI, €€ MeCTO B y4eOHOM mpouecce
Henpto n3ydeHuss TucHUIUIMHBI «CTpOEHUE MOJIEKYJ U OCHOBBI KBAaHTOBOM
XUMUW» SBJSIETCA W3y4YEHHUE OCHOBHBIX TEOPHM M TPEACTaBICHUM O CTPOSHUU
MOJIEKYJ ¥ BEIIECTBA, OCHOBHBIX KBAaHTOBO-XMMHUYECKUX TIOAXOJaX €ro
HCCJICJOBAHHS.
3agaun:
® pPacCMOTPETh OCHOBHBIE HAYYHBIE TEOPUU OMUCHIBAIOIINE CTPOCHUE MOJIEKYI U
BCIIIECTBA;
® paccMOTpPeTh TEOPETHYECKHE OCHOBBI W OOIIWE MPHUHIUIBI CIIOCOOOB U
METOJI0B U3YUYEHHUsI CTPOCHHUS BEIIECTBA;
® Hay4YuTh CTYJICHTOB OCHOBAaM KBAaHTOBOW MEXaHUKU B TMPWIOKEHUU K
pEUIEHNIO XUMUYECKHX 3a/1aY;
e (00yuyeHHE TMPAKTHUYECKOMY HCIOIb30BAHUI0 TEOPETUYECKUX W PACUETHBIX
METOJ0B KBAHTOBOU XHMHMHU.

2. MecTto nucuuiuiaibl B cTpykrype OOIL

VYuyeOHas puciuruinHa CTpoeHHME BEIIeCTBa OTHOCHUTCA K Oyoky 1
Jucuunnuael, O0s13aTeNnbHAs YacTh.

Heo0xoauMpIM1 yCIIOBUSIMU /1J11 OCBOEHUS AUCLMITINHBI SBIISIOTCS:

- 3HAHWS ATOMHO-MOJIEKYJIIPHOW TE€OpuH; OOILIEH U OPraHUYECKON XHMMUU;
KBAaHTOBOM (PM3UKHW; DIEKTPOJMHAMUKH; MEXAHHMKH; BBICHIE MaTeMaTHKU;
g epeHInanbHbIX YpaBHEHU; TeOprH (QYHKIUN KOMIUIEKCHBIX IEPEMEHHBIX;

- YMeHHMsl TOJb30BaTbCsl Y4YEOHOW, HAy4yHOH, Hay4YHO-IOMYJISIPHOM
auTepaTypoi, cetbio MHuTepHeT s mpodecCHOHANbHON AESITeNbHOCTH; BECTH
IIOMCK, IPEBpAIaTh IIPOYUTAHHOE B CPEICTBO JUIsl PELICHMs THIIOBBIX 3a]ad4;
COCTaBJICHUS U pelieHus quddepeHInanbHbIX YpaBHEHU;

- HaBbIKH paboThl C ©0a30BbIMH TEXHOJOTHSIMU MpeoOpa3oBaHUsA
UH(pOpMaIMK, TEKCTOBBIMHU, TAOJIMUYHBIMU PEAAKTOPAMU, IIOUCK B CETU MHTEPHET;
CaMOCTOSATENIbHOW PabOThl ¢ y4eOHOM, HaydyHOW W CIPABOYHOM JIUTEpaTypOH;
BECTU MOUCK M JieJaThb 0000ILarolue BBIBOABL, MPUKIATHOTO HCIOJIB30BAHUS
MaTEeMaTUYeCKOro arnrapara.

CopnepxaHne  OUCLUIIIMHBL  SIBISIETCS  JIOTMYECKUM  NPOJIOJKEHHEM
COJIep)KaHUsl JUCLUUIUIMH HEOpraHW4yeckas M OpraHu4YecKas Xumus, (¢u3uka,
MaTeMaTHKa, MHPOPMAIIMOHHBIE TEXHOJOTUU M CIIy>)KUT OCHOBOW ISl OCBOCHUS
JUCIUIUIMH CTPOEHHUE BEIIECTBA, KOJUIOMAHAS XUMUS, KPUCTAIUIOXUMHUS, (PU3UKO-
XUMHYECKHE METOJIbI HCCJEIOBAaHUS BEIIECTBA, (U3NYECKAs XUMHSA, XUMHS
BBICOKOMOJIEKYJISIPHBIX ~ COEIMHEHUH, XWUMHUYECKHE OCHOBBI OHOJOTHYECKUX
IPOILECCOB, (hapMalleBTHUECKast XUMUSI.



3. Ilepeyenn MIaHNpPyeMbIX Pe3yJIbTATOB 00y4eHHS MO JUCHUILIUHE
(M0OyJ/110), COOTHECEHHBIX C HHAUKATOPAMH JOCTHKEHHUSI KOMIIETEeHIIH I

Koa no Nupukarop Pe3yabTarhl 00yyeHus M0 IUCHUILIIAHE
PdPIrocC JMOCTHKEeHUS
BO
| ‘ YHuBeEpcaabHbIE
Ob6menpodeccnoHaTbHBIC
OIIK-3 | OIIK-3.1 3HaeT: MPUHIUIIBI 00pa30BaHUS MOJICKYIISPHBIX
OIIK-4 OIIK-3.2 CHUCTEM; POJIb MPEJICTABICHUI O CTPOCHUHU BELIECTBA
KaK TEOPETUYEeCKOTo (hyHAaMEHTa COBPEMEHHOU
mEL
OIK-4.3 Ymeer: Ilpennoxkutrb crnocoObl W MPUHLMUITHAIIBHBIE

CTPOCHHUSI.

CXEMBI TOJYYEHHUs] BEIIECTBA C 3apaHEE 3aJaHHBIMU
CBOMCTBAMU; TMPEICKA3bIBATh CBOMCTBA BEIIECTBA
HCXOJd W3 €ro XUMHYECKOTO U CTPYKTYPHOTO

BJIaI[eeT HaBBbIKaMH: KBAHTOBO-XHUMHWYCCKOI'O
OIMMCAHUS CBOMCTB BEIICCTBA, UCIIOJIb30BaHUA
TCOPCTUICCKUX U PACUCTHBIX MCTOI0B KBaHTOBOM
XUMUMN U1 PCIICHUA MPAKTUYCCKUX 3ada4.

[IpodeccuonanbHbie

4. CTpyKTypa U coepkaHue Y4eOHO! TUCHUILTHHbBI

4.1. O0beM y4eOHOM IMCUMILIMHBI M BUABI Y4e0H0il padoThI

Bun yueOHoii padoThbl

O0bem yacoB (3a4. ef1.)

Ounas gopma

3aounas opma

Oo0mas yueOHasi Harpy3Ka (Bcero) 144 -
(4 3a4. en)

Oo0si3aTesqbHasi  ayAUTOPHAsi y4yeOHasi HArpys3ka 96 -
(Bcero)

B TOM 4HcJIe:

Jlekuun 40 -
CeMUHapCKUE 3aHATHS - -
[IpakTiueckue 3aHATHS (B TOM YUCJIE HHTEPAKTHB) 56 -
JlaGopaTopHbie pabOTHI - -
KoHTposbHbIEe paboThl (MOTYIN) - -
KCP 36 -
KypcoBas pabota (KypcoBO# ITPOEKT) - -
Hpyrue (hopMbI u METO/TBI OpTraHu3aIuN - -

00pa3oBaTeNbHOrO TIporecca (epynnosvle OUCKYCCUU,
ponesvie uzpvl, MpeHuHe, KOMHbIOMepHble CUMYIAYUL,
UHMEPAKMUBHbIE JeKYUU, CeMUHAPbl, AHATU3 OeNl08bIX
cumyayui u m.n.)




CamocTosiTesibHasi padoTa cTyjaeHTa (Bcero) 12 -

HNroroBag arrecranus DK3aMeH -

4.2. Conep:kanue pa3iesioB JUCHUILINHBI

Tema 1. Beenenue. Joka3aTenbCTBO CIOKHOTO CTPOCHHS aTOMa.

[loHaTHs BeEWIECTBO, MaTEpus, aTOM, XUMHUYECKHUWA DJIEMEHT, MOJIEKYJIA.
AtomHble cnekTpel. Buabsl cnektpoB. DakThl, MNOATBEPKIAIOIMINE HATUYHUE
JUCKPETHBIX YPOBHEN dHEPIruu EeKTpoHOB. KBanTOBas monens aroma H. bopa.

Tema 2. BorHOBBIE CBOMCTBA 3JIEKTPOHA.

JIBolicTBEHHAass MOpHUpPOJA CBETa. 3aKOH B3aMMOCBSA3M MACChl M JHEPTHH.
Bounsl ne bpoinsa. KopnyckysipHO-BOJIHOBBIE CBOMCTBA MUKpodacTull. [yanusm
anekTpoHa. [lpuamun Heompenenennoctu [eizenOepra. Pacder MuHMMAaNbHOU
sHepruu sekTpoHa. CpaBHenue ¢ teopueit H. bopa. YpaBuenue Ilpenunrepa.
dusznyeckuii CMBICT BOJHOBOM (yHKIUMU. TpeOoBaHUS, MPEIBABISIEMbIE K
BOJIHOBOU (DYHKIIMH.

Tema 3. UactHbie cityuau pemienus ypasHenus Llpeaunrepa.

Pewienne ypaBHenust Ilpenunrepa aisi OJZHOMEPHOTO MNOTEHUMAIBHOIO
AIIUKA. Pacuer BEpOSTHOCTU HAXOXKICHMS YAaCTHUIIbl U €€ DHEPTUH. TpEeXMEpHBI
NOTEHUUAJIbHBIA AIKUK. KBaHTOBbIE uucna. BbIpOXKIEHHBIE YPOBHU JHEPTHUH.
Bpamarenbabiii MOMEHT uMityibca. OTHOMEpPHBINA pOTaTOpP.

Tema 4. Ilepuonnueckuii 3axkoH u Ilepuoanueckass cucTemMa 3JIEMEHTOB
J.1. Menneneena.

OCHOBHbBIE XapAKTEPUCTUKU XMMHYECKOW CBSI3U: JIJIMHA, HANPABIECHHOCTb,
IIPOYHOCTh. BaneHtHble yriel. Pacuer cpenHei sHepruum cBsi3u. Pusznueckue
METOJIbI ONIPEAECIEHUS CTPYKTYPBI MOJIEKYJI: aeKTpoHOTpadwms,
PEHTTEHOCTPYKTYPHBIN aHanus, PaaOCIIEKTPOCKOHUSL. CoBpemeHHas
dbopMyIMpoBKa MEpUOAMYECKOro 3akoHa. lleproguyeckue H3MEHEHUs paaunyca
aToMa, dHEPruyd MOHU3ALMHU, CPOACTBA K BJIEKTPOHY, 3JEKTPOOTPULATEIBLHOCTH.
OOBbsiCHEHUE TTEPUOAMYECKOT0 3aKOHA C TOUKHU 3PEHUsS] CTPOEHUS aToMma. S, p, d, f-
aneMeHThl. HaydHoe 3HaueHHEe NepuoANMYECKOro 3akoHa. OTKpBITHS HOBBIX
DJIEMEHTOB. Y CTOWYMBOCTb JJEMEHTOB. McTopus pa3BuUTHsA MPEACTABICHUH O
XUMHAYECKON CBA3M W BAJIEHTHOCTH: TPABUTALMOHHAS, DSJIEKTPOXUMHUYECKAs,
AIEKTPOBAJICHTHAS, KOBAJICHTHAS.

Tema 5. OCHOBHBIE THUITBI XUMUYECKOU CBS3H.

DHeprus MOHHOW CBSI3U, SHEPIUs KpUCTAIIIMYeCKOi pewetku. [lonspuzanns
U TOJISIPU3YEeMOCTh HOHOB. KBaHTOBO-XMMHYECKOE OOBSCHEHHE KOBAJICHTHOU
cBs3u. Merton BaneHTHbIX cBsized. Pemenne ypaBHenus Ilpenunrepa c
WCITOJIb30BaHUEM MTPUOIKEHHBIX (PyHKIMI. IOHHAsI 1 KOBaJICHTHASI CBSI3b.

Tema 6. MeTon MOJIEKYJIIPHBIX OpOUTaJIEH.

Meton JMHEIHOM KOMOMHAIIMM AaTOMHBIX opOuTaneil. BelpaxeHue s
BOJIHOBBIX (DYHKIMA MNpPOCTEHIIMX MOJEKyd. YciioBus komOuHupoBanus AQO ¢
oOpaszoBannem MO. Cas3biBarolue, HecBsi3bIBatouIMe U paspeixisiomue MO.
Oueprust MO. Tlopsinok pacnionoxenuss MO 1o sHepruu. DNeKTpOHHBIE (POPMYIIbI
U DHEPreTHYECKUE AUArpaMMbl TOMOHYKJIEAPHBIX U T€TEPOHYKIIEAPHBIX MOJIEKYII




AJIEMEHTOB TMEPBOTO U BTOPOTrO TMEpUOAOB. JlMamarHeTusMm, MapamMarHeTU3M,
nopsiIoK cBsi3u. CpaBHEHHE METOJI0OB BaJIEHTHBIX cBsizel 1 MO.

Tema 7. CTpoeHue BeleCTBa B KOHJICHCUPOBAHHOM COCTOSIHUHU.

OCO0OEHHOCTH KPUCTALTMYECKOTO COCTOSIHUSA. THIBI  KPUCTATMYECKUX
pEILIETOK: aTOMHBIC, MOJIEKYJSPHbIC, WOHHBIC, METaJIMueckue. MeTtaibl u
noaynpoBogHuku. CoOCTBeHHass M TNPUMECHas MPOBOJUMOCTb. PacTBophI
AJIEKTPOJIUTOB: coJIbBaTaIysl, rUJpaTanms, TEIUIOTa rujpaTaiuu,
Kpuctayioruapatsl. OcoOEHHOCTHM HAaHOCOCTOSHUSI — BellecTBa. ArperaTtHoe
cOoCTOsIHME. MEXMONEKYJISIPHBIE B3aUMOJICVCTBUS: BOJAOPOAHAs CBSI3b, CUIIbI Ban-
nep-Baanbca.

4.3. Jlekuum
Ne i/ Ha3Banue TeMbI Oo0beM yacoB
Ounas 3aounasn
dopma dopma
[ToHsTHA BELIECTBO, MATEPUS, ATOM, 4
XUMHUYECKUN 3JIEMEHT, MOJIEKYJia. ATOMHBIE
1 creKTpsl. Buasl criekTpoB. PakTsl,

MOATBEPKAAIONINE HATUYNUE TUCKPETHBIX
YPOBHEM SHEPIHH SJIEKTPOHOB.

KBanToBast mozaens aroma H. bopa. 4
JIBOMCTBEHHAsI MPUPOIA CBETA. 3aKOH
B3aMMOCBSI3H MaccChl ¥ 3HEprun. BoyHbl ne
2 bpoitis. KoprycKkynsipHO-BOJTHOBBIE
CBOMCTBA MUKpoUdacTull. yanusm
anekTpoHa. [ IpuHuun HeonpeneneHHoCTH

['eitzenOepra.

VYpasuenue lllpenunrepa. Guznueckwuii 4
3 cMBbICI BoJHOBOU (yHKIMU. TpeboBanus,

npeabsBIsieMble K BOJIHOBON (PYHKIINU.

Pemenue ypaBuenus Llpennnrepa mis 4

OJIHOMEPHOTO NOTEHIUAIBHOTO SIIIUKA.
PacueT MUHMMAaIIBHOW 3HEPTUN 3JIEKTPOHA.
KBaHTOBBIE unca. BEIpoKI€HHBIE YPOBHU
SHEpruu. BpamareabHblii MOMEHT
VIMITYJIbCA.

OCHOBHBIE XapaKTEPUCTUKHA XUMUYECKON 4
5 CBSI3U: JUIMHA, HAIPABJIEHHOCTD, IPOYHOCTb.
BanenTHble yribl.

Pacuer cpenneit sHepruu CBs3u. DHEPrus 4
6 MOHHOM CBSI3U, SHEPTIUSl KPUCTAILINYECKOM
pELIETKH.

[Tonsipuzanus 1 NOJIPU3YEMOCTh HOHOB. 4
KBaHTOBO-XxMMHYecKkoe 00bsICHEHNE




KOBAJICHTHOM CBSI3U.

MeTton BaleHTHBIX CBsI3el. Pelienue
ypaBHeHus LlpeauHrepa ¢ uCnosib30BaHUEM
npuOIKkeHHbIX QpyHKumi. MloHHas u
KOBQJICHTHAs CBS3b.

Merona muHEHHON KOMOWHAIIUY aTOMHBIX
opOuTtaneil. BeipaxkeHue a1 BOTHOBBIX
(GYHKIMI MPOCTEUIINX MOJIEKYIL.

10

Ycnosusa kom6unupoBanus AO ¢
obpazoBannem MO. Cesi3bIBaroIue,
HEeCBsI3bIBaroIKe U pazpbixisitonue MO.
Oueprus MO. Iopsanok pacnionoxxenus MO
110 DHEPIrUH. DNEKTPOHHbIE (HOPMYIIBI U
HYHEPreTUYECKUE TUarpaMmbl
TOMOHYKJICAPHBIX U IT€TEPOHYKIICaPHBIX
MOJIEKYJI 3JIEMEHTOB [IEPBOI'0 U BTOPOTO
MEepUOIOB.

Hroro:

40

4.4. IllpakTnyeckue (CeMUHAPCKNE) 3aAHATHS

Ne i/

Ha3Banne TeMbI

O0BbeM yacoB

Ounasn
¢popma

3aounas
¢popma

ATtomHBbIE crieKTpbl. KBaHTOBAsI MOAEb
aroma H. bopa.

4

JIBOMCTBEHHAsI IPUPOIA CBETA. 3AKOH
B3aMMOCBSI3M MacChl ¥ 3HEprun. BosHsl ne
bponsa. KopryckyisspHO-BOJITHOBBIE
CBOMCTBA MUKpoyacTull. [yannsm
aneKTpoHa. [ [puHInn HeonpeneIeHHOCTH
["eitzenOepra.

PacueT MUHMMAaIIBHOM DHEPTUH AJIEKTPOHA.
Ypasaenue [Ipenunrepa.

Pacuer BeposITHOCTH HAXOXKIEHUS YaCTHULIbI
U ee sHepruu. Pacyer BepoaTHOCTH
HaXOXJICHUSI YACTULIbI U €€ SHEPTUH.
TpexmepHbIN TOTECHIUATBHBIN SIIHK.

KBaHTOBBIE yncna. BEIPOKIEHHBIE YPDOBHU
SHEpruu. BpamareabHbli MOMEHT
MUMITYJIbCA.

Pacuet cpennei sHEprun XMMHUYECKON
CBSI3H.

DHeprusi MIOHHOU CBSI3U, DHEPTUs
KpucTajummueckon pemerku. [lonspuzanms
U TIOJIIPU3YEMOCTh HOHOB.




8 MeToa BalleHTHBIX CBSI3EN. 8

Metoa TMHENHONM KOMOWHAIIMN aTOMHBIX 8
opOuTaei.

I[I/IaMaFHCTI/I?)M, napamMarda€Tmus3m, mopsag0K 4
CBs3H.

10

Hroro: 56

4.5. JlabopaTopHble padoThI HE TPEAYCMOTPEHBI YUEOHBIM IJIAHOM.

4.6. CamocTosiTesibHasi padoTa CTYIeHTOB

Ne Ha3Banune TeMbI Buag CPC O0BbeM yacoB

n/n Ounasn 3aounas
¢popma ¢popma

ATOMHBIE CIIEKTPBI. Busl
criekTpoB. DaKTHI,
MOJATBEPKAAOIINE HATTMINE
JUCKPETHBIX YPOBHEN
SHEPTUH JIEKTPOHOB.
KBanToBas monens atoma
H. bopa. /IBolicTBeHHas
pupoia cBeTa. 3aKOH
B3aMMOCBSI3U MacChl U
sHepruu. BomHsl ne
bpoitns. KopriyckynsipHo-
BOJIHOBBIE CBOMCTBA
MUKpodacTull. Jlyanusm
anekTpoHa. [IpuHuun
HEONPEAEIECHHOCTH
I'eitzenOepra.

MOJITOTOBKA K
MPaAKTUYECKUM 2
3aHATUSAM

Pacuer MunumansHOM
DHEPI'UH JIEKTPOHA.
CpaBHeHHE ¢ TeopHe
H. bopa. YpaBnenue MOATOTOBKA K
2 | Ipenunrepa. @PU3NYECKUN | MPAKTUYECKUM 2
CMBICJI BOJTHOBOU (DYHKITMH. | 3aHSATHSIM
TpeboBanus,
NPEABABISIEMBIE K
BOJIHOBOW (DYHKIIMH.

Pacuer cpennent suepruun
cBs3u. Pusnyeckue
METO/bI OTIPEEIIECHUS IIOATOTOBKA K
3 | CTPYKTYPBI MOJIEKYJI: IIPAKTUYECKUM 2
aNeKTpoHOrpadus, 3aHATUAM
PEHTTEHOCTPYKTYPHBIN
aHaJms,




PaAMOCTIEKTPOCKOIIHS.
CoBpemMeHHas
dhopMyHpoBKa
NEPUOIUYECKOTO 3aKOHA.

Hayunoe 3HaueHue
IIEPUOJNYECKOrO 3aKOHA.
OTKpBITHS HOBBIX
AJIEMEHTOB. Y CTOWYHUBOCTh
anemeHToB. Mcropus
Pa3BUTHS IPEACTABICHUN O
XUMHYECKOU CBSA3U U
BaJICHTHOCTH:
IpaBUTAL[MOHHAS,
ANEKTPOXUMUYECKAs,
AJIEKTPOBAJICHTHAS,
KOBAJICHTHASI.

IIOAT'OTOBKA K
IMPAKTUYCCKHUM
3aHATHUAM

MeTtoa BalleHTHBIX CBSI3€EH.
Pemenune ypaBHeHns
[Ipeaunrepa c

5 | KICIOJIB30BAHUEM
npUOIMKEHHBIX (QYHKIUH.
HMoHHas u KoBaJIGHTHAs
CBSI3b.

MOJIrOTOBKA K
MPAKTUYECKUM
3aHSATUSIM

Metoa nuHeHON
KOMOMHAIIMU aTOMHBIX
opOuTainei. BeipaxkeHue
JUTSI BOJTHOBBIX (DYHKITUH
IPOCTEUIIUX MOJIEKYI.
YcnoBus KOMOMHUPOBAHHUS
6 | AO c obpazoBanuem MO.
CBs3BIBaIOIINE,
HECBA3BIBAIOIINE U
paspeixistomue MO.
Oueprus MO. Ilopsinok
pacnonoxenust MO no
SHEPTUU.

MOJrOTOBKA K
MPAKTUYECKUM
3aHSATUSIM

Hroro:

12

4.7. KypcoBble padoThl HE ITPEyCMOTPEHBI YICOHBIM TLIIAHOM.

5. MeToan4eckoe odecnieyenne, 00pazoBareibHbIe TEXHOJIOTHH
HpenonaBaHHe JACHOUIUIMHBL BCACTCA € MPUMCHCHUCM CJIICAYIOIIUX BHIOB
00pa30BaTeNbHBIX TEXHOJIOTUM:



Hngpopmayuonnvie mexnonocuu. MCTHOIb30BAHUE AIIEKTPOHHBIX YUEOHUKOB,
METOIMYECKUX PEKOMEHJAlUi MpU MOATOTOBKE K JEKUUAM M TPAKTUYECKUM
3aHATHUSIM.

6. ®opMBbI KOHTPOJIAA OCBOCHHS TN CHUILIAHBI.

Tekymiast aTrectanus CTYJEHTOB MPOU3BOAUTCS B AUCKPETHBIE BPEMEHHBIE
MHTEPBAJIbI JEKTOPOM B CIEAYIOMHUX (hopmax:

¢ MICHMEHHBIE KOHTPOJIBHBIE PAOOTHI;

¢ OTBETHI HA MPAKTUUYECKUX (CEMUHAPCKUX) 3aHATHSIX.

WTOTOBBIN KOHTPOJH MO pe3yjbTaTaM OCBOEHUS JHUCIIUIUIMHBI MPOXOIUT B
dopme mmchbMeHHOTO 3k3ameHa (1 cemecTp) (BKIOUaeT B ceOs OTBETHI Ha
TEOPETHYECKHUE BOMPOCHI).

Cucrema HakoTUIeHHs 0aJUIOB MO BUJAM pabOT OTpakaeTcs B TabuIe:

CucreMa oueHUBAHNS Y4eOHBIX JOCTHKEHU CTY/IEeHTOB
04HO (hOpMBI 00yUeHUA

Bun texymeit yaeOHO# pabOThI KonunuecTtBo 6anoB
2 cemMecTp
OTBETHI HA TPAKTUYECKHUX 3aHATHUSIX 50
KCP 10
DK3aMeH 40
Nroro 3a cemectp: 100

HakxonureapHasa cucreMa onieHuBanud mo 100-0ayibHOM IKaJIe

Yerpipexodaii- 100- BykBeHHas 1IKaJIa, COOTBETCTBYIOIIAS Cucrema
JIbHas cucTeMa |0ajliIbHasA 100-0ansbHOM mIKaJTE OLICHH-
OLlCHUBAHUS HIKaJIa BaHUs
K3aMeHa 3auyera
OTan4HO 90-100 A — OTIIMYHO — TEOPETUYECKOE COJIEpKAHUE Kypca

0CBOEHO TOJIHOCTBIO, O6€3 MpoOeoB; HeOOXOIUMBIE
MPaKTHYECKHE HABBIKH PA0OTHI C OCBOCHHBIM
MaTepHaioM C(OPMHUPOBAHBI; BCE TIPEIYCMOTPECHHBIC
mporpaMMoii 00y4eHus: y4eOHbIC 3a1aHusI BBITOTHEHBI,
Ka4ecTBO MX BBITIOJHEHHUS OLIEHEHO YMCIIOM OaJljIoB,
OJIM3KUM K MAaKCUMAJIbHOMY

Xoporio 83-89 B — oueHb XOPOILIO — TEOPETUYECKOE COJIEPKAHUE
Kypca OCBOCHO IOJTHOCTHIO, 6€3 po0eoB;
HE00X0IMMBIE IPAKTUYECKUE HABBIKU PAOOTHI C
OCBOCHHBIM MaTepHAIOM B OCHOBHOM C()OPMHUPOBAHBI;
BCE TIPETyCMOTPEHHBIE MPOTPaMMON 00yIeHHUS
y4eOHBIC 3aJaHHS BBITIOJIHEHBI, KAYECTBO BBHITOJHEHHS
0OJIBIIMHCTBA U3 HUX OIICHEHO YHCIIOM 0aJlioB,
OITM3KUM K MaKCHMAaJIbHOMY

Xopouio 75-82 C — X0pol1110 — TEOPETUUYECKOE COJIepKAHUE Kypca
OCBOEHO TIOJTHOCTBIO; HEKOTOPBIE MMPAKTUYECKUE 3auTeHo
HaBBIKU PaOOTHI C OCBOCHHBIM MaTepHaIOM
c(OpMHUPOBAHBI HEIOCTATOYHO; BCE
peyCMOTPEHHBIE TPOTPaMMOI 00ydeHus yueOHbIe




3aJJaHMS BBIIOJHEHBI, KAYE€CTBO BBINOJIHEHUS
HM OJIHOT'O M3 HHUX HE OLICHEHO MUHUMAaIbLHBIM
YUCJIOM 0aJIOB, HEKOTOPHIC BUJIBI 3aJaHUI
BBIIOJIHEHBI C OLIMOKAMU

VY noBnerso- 63-74 D — y10BIETBOPUTENBHO — TEOPETHUECKOE
pUTETBHO coJiepKaHue AUCIUIUIMHBI OCBOCHO YaCTUYHO, HO
po0OeIibl HE HOCST CYILIECTBEHHOTO XapaKkTepa;
HE00XO0IMMbIE MPAKTUYECKNE HABBIKU PaOOTHI
C OCBOCHHBIM MaTEpUajIOM B OCHOBHOM
c(opMHUPOBAHBI; OOJIBIINHCTBO MPEAYCMOTPEHHBIX
mporpamMmoit o0ydeHus y4eOHBIX 3alaHUI
BBINOJIHEHO, HEKOTOPBIE M3 BBHIIIOJHEHHBIX 331aHUH,
coJiepKaT OMTUOKH

Y nosinerBo- 50—-62 E — nocpeacTBEHHO — TEOPETUUECKOE COACPKAHUE

pUTENBHO Kypca OCBOCHO YaCTHYHO; HEKOTOPbIE IPAKTHUYECKHE
HaBBIKU PabOTHI HE CPOPMUPOBAHBI, MHOTHE
MIPEeTYCMOTPEHHBIEC TPOTPAMMOI 00y4eHHS yueOHBIC
3a/laHus HE BBIMOJHEHBI TUOO KaYECTBO BHITIOTHEHHS
HEKOTOPBIX M3 HUX OLIEHEHO YMCJIOM OaJlIoB,
OJIM3KUM K MUHUMAJIEHOMY

Heynosnerso- 21-49 FX — Hey0BIETBOPUTEIBEHO — TEOPETHUECKOE
PHUTENBHO coJiep’KaHue Kypca OCBOCHO YaCTHYHO; He 3aureno
HEO0OXOAMMBIC MPAKTHYECKUE HABBIKA PAaOOTHI
HEe COPMUPOBAHBI; OOJIBITHHCTBO
MIPETYCMOTPEHHBIX TPOTrPAMMON 00yUEHHUS YICOHBIX
3a/laHuil He BBITTOJIHEHO MO0 Ka4yecTBO
UX BBIMIOJIHEHUS OLIEHEHO YUCJIOM 0aJuIoB, OJU3KUM
K MUHUMAJIbHOMY; TP JOTOTHUTEIBHON
CaMOCTOSITeNIbHOM paboTe Ha/l MaTepUajoM Kypca
BO3MO>KHO TIOBBIIIICHHE KAYECTBA BBIMOJHCHUS
y4eOHBIX 3aJJaHui

Heynosnerso- 0-20 F — Hey1OBIIETBOPUTENBHO — TEOPETUUECKOE
PUTEIBHO coJiep’KaHue Kypca He OCBOEHO; HEOOX0IUMBbIE
MPaKTUYECKHE HABBIKK PaOOTHI HE CPOPMUPOBAHBI,
BCC€ BBITIOJIHCHHBIC y‘le6HBIe 3alaHus COACpIKaT
rpyOble OIMOKH, TOTIOTHUTEIbHAS CAMOCTOATEIbHAS
paboTa HaJ MaTepuaIoM Kypca He IPUBEIET

K KaKOMY-JIN0O 3HAUMMOMY MOBBIIICHUIO KayecTBa
BBITIOJTHEHUS YIEOHBIX 3aJaHUI

7. Y4eOHO-MeTOoAuYeCKOe U NPOrpaMMHO-UHH(pOPMALIMOHHOE
ol0ecrneyeHye TMCHUIIHHBI

a) OCHOBHAas JiUTeparypa:

1. bypmuctposa, H. A. KBaHToBasi MexaHuka U KBaHTOBasi XUMUS : yueOHOE
nocobue JUisi CTyJeHTOB, 0OydJaroImuxcs 1Mo HampaieHuio nmoarotoBku 04.03.01
«Xumusa» / H. A. Bypmuctposa, M. B. [loxapos, M. II. CmotpoB. — Capatos :
N3parensctBo CaparoBckoro yHuepcureta, 2020. — 68 ¢. — ISBN 978-5-292-
04637-0. — Texct : snexkrponnbidt // Ludposoit obpazoaTenbHbiil pecypc IPR
SMART : [caiit]. — URL: https://www.iprbookshop.ru/106265.html (nara
obpamenus: 04.03.2025). — PexuM goctyna: st aBTOPU3UP. TOJIb30BATENICH




2. Benep, M. B. CtpoeHne MOJEKYJI 1 OCHOBBI KBAHTOBOW XMMUU : YUYEOHOE

nocooue / M. B. Benep. — MockBa : MOCKOBCKUI TOpOJICKON IeIaroruuecKui
yauBepcuteT, 2010. — 90 c¢. — Tekcr : onektpoHHwii // Iudporoii
obpazoBarenbHbii  pecypc  IPR SMART : [caiiT]. —  URL:

https://www.iprbookshop.ru/26626.html (mata oOpamenus: 04.03.2025). —
PexxuM noctyna: Juist aBTOpU3HP. MOJIb30BaTENEH

3. CrpoeHue BeliecTBa. 3ajadu JJisl 3alUThl MOAYJS 1 MO Kypcy XUMHUM :
metoauueckue ykazanus / A. M. ['ony6es, A. JI. Cmupnos, 1. B. Tarpsauuna, B.
H. T'opsueBa. — MockBa : MOCKOBCKMI TOCYAapCTBEHHBI TEXHUYECKHUU
yHuBepcuteT umenu H.D. baymana, 2013. — 24 c. — ISBN 978-5-7038-3702-3.
— Texkcr : anexktponnslil // Hudposoii obpazoBarenbubiii pecypc IPR SMART :
[catit]. — URL: https://www.iprbookshop.ru/31567.html (mara oOpamenus:
04.03.2025). — Pexxum noctyna: 1uisi aBTOPU3HP. NOJIb30BaTENEH

0) 1OMOJIHUTEILHAS JIATEPAaTypa:

1. Kypc obmeii ¢pusuku. Ku.3 : Tepmogunamuka. Cratuctudeckas Qpusmka.
CrtpoeHnue BemiecTBa : yueb. mocodbue : B 3 kH. - M. : Beicur. mk., 2005. - 367c. -
ISBN 5-06-004606-2.

2. AcrapypoB B.U. Crpoenme BemectBa [Tekct] : kH. i yu-ca /
B.U. Actadypos. - 2-e uza., nepepad. - M. : Ilpocsenienue, 1983. - 160 c.

3. Crpoenue BemiectBa. CTpoeHHE KPHUCTAIUIOB : ydeOHOe mocoOue / mon
penakuueit K.H. MoxoBa. — Mocksa : MI'TY um. H.O. baymana, 2010. — 35 c.
— TekcT : 2MeKTpOHHBIN // DIeKTpOHHO-OnOIMoTeuHas cuctema «Jlanpy : [caT].
— URL: https://e.lanbook.com/book/52473

4. Muxaitienko, FO.A. CTpoeHrne M peakuuOHHas CIOCOOHOCTh BELIECTB :
yuebHoe nocooue / FO.A. Muxaiinenko, K.B. Mesenues. — Kemeposo : Ky3['TY
umenn T.®. T'opbauena, 2012. — 83 c¢. — ISBN 978-5-89070-849-6. — Tekcr :
AIIEKTPOHHBIN // DneKkTpoHHO-OnbMMoTeuHas cucrema «Jlanby» : [caiit]. — URL:
https://e.lanbook.com/book/6643

B) UHTEpHET-pecypcehI:

1. Iudposoii o6pazoBarenbhbiil pecypc «IPR SMART»
https://www.iprbookshop.ru/

2. DnexkTpoHHO-OMOIMoTeuHas cucrema Jlanp https://e.lanbook.com/

3. DnexkTpoHHO-O0MbOMMOoTEeuHas cuctemMa eLibrary

4. Xummnueckas uHpopMmanmonnas cetb, MI'Y um. M. B. JlomoHocoBa
[DNEeKTPOHHBIN pecypc] : COAEPKUT INEKTPOHHBIE BEPCUH KYpPHAJIOB, 3apyO0eKHbBIX
U OTEUECTBEHHBIX, M0 €CTECTBEHHBIM Haykam. — M., [1994-]. Pexxum nocrtyna:
http://www.chem.msu.ru/. — 3arn. ¢ sxpaHa.

5. Hayunas snextponnas 6ubnnoreka eLIBRARY.RU http://elibrary.ru/.

6. «DnextpoHHas Oubnuoreka oOpa3oBaTenbHbIX pecypcoB (DBOP)»
http://elib.oreluniver.ru/

8. MarepuajbHO-TEXHUYECKOE O0eceYeHue U CIUTIIHHbI
JIeKIIMOHHBIE 3aHATHSI: KOMIUIEKT 3JIEKTPOHHBIX MPE3eHTAlUN, ayquToOpHus,
OCHAIIEHHAs MPE3EeHTALUOHHON TEXHUKOU (MPOEKTOp, IKpaH, HOYTOYK).



[Ipouee: pabouee MecTO MpernoaaBaTeNsi, OCHAIIEHHOE KOMIIBIOTEPOM C
noctynom B HTepHeT.



9. JIucT 1OMOJITHEHUH U U3MEeHEeHUI

n/n

Jlara
BHECEHH S
H3MeHeHnd /
JIOTIOJTHEHU A

OcHoBaHue

Conepxanue n3meHenus /
JOTOJTHEHUS

JIdua, noaTBep:KIawIme
u3MeHeHue / 1oNnoJTHeHue

3aBenyromun
kadempoit
(Damunus,
UHUYUATDL,
noonucy)

Hupexrop /
JeKaH
(Damunus,
UHUYUATDL,
noonucy)




