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PaGouas  nporpavva  VueOHON  JMCHMIIMHBL  SABISCTCS  HACTbiO  OCHOBHOM
npodeccHONaTLHON  00pa30BATEIbHON  MPOrpaMMbl U1 MOATOTOBKH  OaKaIaBpoB MO
nanpasieniio noarotoskd 04.03.01 Xumus u npoduno Memunnekas U papmareBTHYecKan
XHMHS 04HOH GOPMbI OOV HCHHS.

Padouas nporpavya yueGHoil IMCIHILIHHbBL pa3padoTana B cooTBeTcTBHH ¢ PI'OC BO -
Gakaiaspuar no HanpasieHuio noarotoskn 04.03.01 Xumus. YTBEpKIACHHBIM TPHKA30M
\Munncrepersa oopasosanns H Hayvkn Poccniickoii ®eepaunn ot 17 uroast 2017 r. Ne 671 (c
HIMEHCHHAMH H 10noiHeHHsMH ). [Ipodeccnonaibibiyv cTanaaprom. yTeepKIeHHbIM [IpHkazom
Munmcrepersa Tpya1a HocounaitbHoil 3ammtel Poceniickoii ®enepaunn «O6  yTBepKIeHHH
npodeccHonabHoro craniapta» or 18 oxradps 2013 r. Ne 544 (¢ M3MCHEHHSAMH H
AonozaneHnsmu). Hpodecenonaabupbiv cranaaprom, yreepiieHubiM [pikazom Muuncrepersa
TpYaa u conHanbhoii 3ammThl Poceniickoii deeparnn «O0 yTBepiaIeHHH MPO(ecCHOHATLHOTO
cranapra» ot 22 mas 2017 r. Ne 431u u IlpodeccnonanbHbIM CTAH1aPTOM. YTBEPKICHHBIM
[Ipukazom MunucrepeTBa TpyJaa M colmaibHoil 3ammthl  Poccuiickoii ®ejiepannn  «O06
VTBEPAICHHH nipodeccHonaibioro cranjaapra» ot 22 mas 2017 r. No 432n.

COCTABHTEJIb:
joneHT Kageapol Xumun H onoxnmun GI'OY BO JITTIY ». kananaar pusmko-
MareMaTHuecKuX Havk. THXHit Aliekcanp AleKcaH 1poBHY.

Vr1Bepskiena Ha 3ace1annn Kadeapbl XUHMHH 0 OHOXHMHH
[IpoTokon o1 « 72 » _ve‘u‘é'a/_fd 2045 . Ne £ P — \(k
3aeyionnii kadeapoit XumMun 1 OHOXHMHH : “3 \ B.JL. Jlsuenko

O100peHa Ha 3ace1aHnn V4eOHO-MeToIMueckoi KoMueeHn MHCTHTYTa ecTecTBeHHBIX HAVK
[Tpotokon ot « 73 » ewbafr 20Z5 r. Ne_6
[Ipescenarenb yueOHO-METOIMUECKOH KOMHCCHH ey
Mucrnryra ectecTBEHHBIX HAVK Cf-f{i_z’f “/L ~ C.H. Hecropenko

COT'JIACOBAHO:
Jlupektop Jlenapramenta oOpa3oBaHms

//' B.B. Capenkon



CTpykTypa U coaep:KaHue TUCHHUIINHBI

1. Hean u 3a1a4u TUCUMILUIUHBI, €€ MECTO B Y4eOHOM mpoiecce
[enbto n3ydeHus: TUCHUIUIMHBI «CTpOeHUE MOJIEKYJI U OCHOBBI KBAaHTOBOM
XUMUW» SIBJISICTCS M3YYEHUE OCHOBHBIX TEOPUM M TPEACTaBICHHUN O CTPOCHUU
MOJEKYJ U BEIIeCTBA, OCHOBHBIX KBAaHTOBO-XMMHUYECKUX TOAXOJAX €ro
UCCIICIOBAHMUS.
3agayu:
® PaccMOTPETh OCHOBHBIE HAYYHbIE TEOPUHU OMUCHIBAIOLINE CTPOCHUE MOJIEKY U
BEIIECTBA;
® pPAcCMOTpPETh TEOPETUYECKHE OCHOBBI M OOIIME TMPUHIUIBI CIOCOOOB U
METOJIOB U3YUCHHUS CTPOCHHUS BEILIECTBA,;
® HAayyuTh CTYJICHTOB OCHOBAaM KBAHTOBOM MEXaHUKHA B TMPUIIOKEHUH K
PELIECHUIO0 XUMUYECKHX 3a/1a4Y;
e 00yyeHHE MPAKTUYECKOMY HCIIOJIb30BAHUIO TEOPETUUYECKUX U PACUYETHBIX
METOJ0B KBAHTOBOM XUMHUHU.

2. MecTo nucuuiuinabl B ctpykrype OOIL.

VYyebnas gucuumuimHa CTpoeHue BellecTBa OTHOCHTCS K OJoky 1
Jucuunanael, O0s3aTeabHas 9acTh.

Heo0xoaumMbIMK yCIOBUSMU J11 OCBOEHUS AUCIUIUIMHBI SBIISIOTCS:

- 3HAHUSI ATOMHO-MOJIEKYJIIPHOU T€OpHH; OOILIEH U OpraHUuYECKOH XUMUMU;
KBAHTOBOM (PU3MKHU; SJIEKTPOJMHAMUKH, MEXAHUKHU; BBICIICH MaTEMaTHUKH;
mudepeHnanbHbIX YpaBHEHUH; TeOpUU (PYHKIIMN KOMIUIEKCHBIX TEPEMEHHBIX;

- yYMeHHUsl TI0Jb30BaThbCs y4eOHOH, HAy4YHOU, HAyYHO-TIOMYJISIPHOM
JUTEpaTypoid, cetbto MHTepHeT mia mpodeccHoHaIbHOM JesATEeIbHOCTH, BECTU
MOUCK, MpEBpaIllaTh MPOYUTAHHOE B CPEJACTBO JISI PEUICHUS THUIIOBBIX 33]a4;
COCTaBJICHMSI U perieHus AuddepeHIuaibHbIX YPaBHEHHM;

- HaBbIKM paboThl ¢ 0a30BBIMH TEXHOJOTHSMHU TIpeoOpa3zoBaHUs
uH(pOpMaIH, TEKCTOBBIMH, TAOJUYHBIMUA PEJAKTOPAMH, TIOUCK B CETH WHTEPHET;
CaMOCTOATENbHON paboThl C Y4yeOHOW, HAy4YHOHM M CHPABOYHOM JUTEPaTypoOii;
BECTU TMOMCK W JeslaTh 0000IIaronIfe BBIBOJbI; MPUKIAJIHOIO HCIOJIb30BAHUS
MaTEeMaTUYECKOro arrapara.

ConepxaHue  JUCUUIUIMHBL ~ SBJISIETCS  JIOTMYECKUM  IPOJOJKEHUEM
COJlep KaHUsl JIMCUMIUIMH HEOpraHudeckass M OpraHuyeckas Xumus, (u3uka,
MaTeMaTrka, WH(HOPMAIIMOHHbIE TEXHOJIOTMM W CIY>KUT OCHOBOM JIJIi OCBOEHUS
JTUCITUTIIMH CTPOSHUE BEIIEeCTBA, KOJJIOWIHAS XUMHUSI, KPUCTALIOXUMHUS, (PU3HUKO-
XUMUYECKAE METO/Ibl HCCJICNOBAHUS BEIIECTBA, (U3MUYECKAsT XUMHS, XUMUSA
BBICOKOMOJIEKYJISIPHBIX ~ COEIMHEHUH, XUMHUYECKHE OCHOBBI OHOJOTHYECKHX
IIPOIIECCOB, (hapMalleBTUYSCKAs XUMHUSI.



3. [lepeyeHb MUIAHUPYEMBIX Pe3yJbTATOB 00y4eHHS MO JTUCHMUILINHE
(MOy/110), COOTHECEHHBIX C MHAMKATOPAMM JOCTHKEHUS KOMIIETeH N

Koa no Nupukarop Pe3yabTarhl 00yueHHS MO AUCHUILINHE
®IroC | pocruxeHus
BO
‘ ‘ YHUBEpCcaJIbHbIC
Ob6menpodeccruoHanbHbIC
OIIK-3 | OIIK-3.1 3HaeT: MPUHIIKITBI 00Pa30BaHUsT MOJIEKYJISIPHBIX
OIIK-4 OIIK-3.2 CHUCTEM; POJIb MPEJICTABICHUN O CTPOCHUHU BELIECTBA
OLK-AL KaK TeOpeTUYECKOro GyHaaMeHTa COBPEMEHHOM
OITK-4.2 A
OIIK-4.3 Ywmeet: Tlpennoxkuts crnocoObl W MPUHLIMIHATBHBIC

CTPOCHHS.

CXCMBbI IIOJIYUCHHA BCHICCTBA C 3apPaHCC 3aJaHHBIMH
CBOﬁCTBaMH; IMpCaACKa3bIBATh CBOMCTBA BCIICCTBA
HCXOOA K3 C€ro0 XHMHYCCKOIO H CTPYKTYPHOI'O

BﬂaneeT HaBBIKaMH: KBAHTOBO-XHUMHWYCCKOI'O
OIMCAHUSI CBOMCTB BCIIIECTBA, UCIIOJIb30BaHUS
TCOPCTUUCCKHUX U PACUYCTHBIX MCTOJ0B KBaHTOBOM
XUMUM 1 PCHICHHA IMMPAKTUYCCKUX 3aJ1a4.

[TpodeccuonasibHbIe

4. CTpyKTypa U cojiep:KaHue Y4eOHOH TUCIMILTHHbI

4.1. O0beM yueOHO# JUCHMILIMHBI U BHAbl Y4e0HOI padoThl

Bup yueOHoit padoThl

O0beM yacoB (3a4. en1.)

Ouynas ¢popma

3aounas ¢popma

Oo0mas yueOHast Harpy3ka (Bcero) 144 -
(4 3au. ex)

O0si3aTesibHAsi  ayIuTOpHasi y4yeOHAas  Harpyska 96 -
(Bcero)

B TOM 4HcCJIe:

Jlexuun 40 -
CeMUHapCKUe 3aHATHS - -
[TpakTudeckue 3aHsATHs (B TOM YHCIIE HHTEPAKTHB) 56 -
JlaGopaTopHbie pabOThI - -
KonTponbHble paboThl (MO1yIJIN) - -
KCP 36 -
Kypcogas pabota (KypcoBO MTPOEKT) - -
Hpyrue dopmbI " METO/IbI OpraHu3aIiu - -

00pasoBaTenbHOr0 TIporecca (epynnosvie OucKyccuu,
ponesvie uzpvl, MpeHuHe, KOMNbIOMeEpHble CUMYAAYUU,
UHMEPAKMUBHblEe JNeKYUU, CEeMUHAPbl, AHATU3 OeN08bIX
cumyayuu u m.n.)




CamocrtosiTenbHast padoTa cTyAeHTa (Bcero) 12 -

HUroroBas arrecranus DK3aMeH -

4.2. Conep:xaHue pa3aesioB TUCIUNINHBI

Tema 1. Beenenue. JlokazaTenbCTBO CI0KHOTO CTPOCHHS aToMa.

[TonsTis BemiecTBO, MaTepus, aTOM, XWMHUYECKHUU JJIEMEHT, MOJIEKYJa.
AToMHBIE CHEKTpel. Buael cnexktpoB. PakThl, MNOATBEPKIAIOMINE HAIUYNE
JUCKPETHBIX YPOBHEN SHEPTIUM AeKTpoHOB. KBanTOBas monenb aroma H. bopa.

Tema 2. BorHOBBIE CBOMCTBA JIEKTPOHA.

JIBOMICTBEHHAss MNpHUpPOJA CBETA. 3aKOH B3aMMOCBSI3M MAacChl U JHEPTUU.
Bousnsl e bpoitns. KopyckyasipHO-BOJHOBBIE CBOMCTBA MUKpOYaCTHIL. Jlyann3m
anekTpoHa. Ilpunnun HeomnpenenenHocty I'eitzenOepra. Pacder mMuHUMAaNbHOU
sHeprum anekTpoHa. CpaBHeHue ¢ teopuer H. bopa. Ypasuenue lllpenunrepa.
®u3nyeckuii CMbICT BOJHOBOM (yHKIMU. TpeboBaHMs, NpeAbsIBISEMbIE K
BOJIHOBOU (DYHKITHH.

Tema 3. YactHble cinydan pemrenus ypasHenus lpeaunrepa.

Pemenne ypaBuenus I[lpenunrepa s OJHOMEPHOrO MOTEHIMAIBHOTO
AIKAKA. Pacyer BEpOSTHOCTM HAXOXKICHHS YAaCTHULBI U €€ dHEPruu. TpexXMepHbIN
MOTCHIMANIbHBIN SIIMK. KBaHTOBbIE umucia. BBIpOXKIEHHBIE yPOBHU SHEPTHM.
Bpamarenbablii MOMEHT UMITyJIbca. OTHOMEPHBII pOTATOP.

Tema 4. Ilepuoanueckuii 3akoH u Ilepuognueckass cucTeMa 3JIEMEHTOB
JI.1. Menneneena.

OCHOBHbBIE XapAKTEPUCTUKU XMMHYECKOW CBSI3U: JJIMHA, HANPABIECHHOCTb,
MpOYHOCTh. BanentHble yribel. Pacuer cpegnen sHeprum cBszu. Dusnueckue
METO/IbI ONIPEAECIICHUS CTPYKTYPBbI MOJIEKYJI: AJeKTpOHOTpadus,
PEHTT€HOCTPYKTYPHBIN aHaJIN3, PaIUOCHEKTPOCKOIIHS. CoBpeMeHHas
dbopMyIMpOBKa MEPUOIUUECKOTO 3akoHa. llepuopmyeckne W3MEHEHHs pajauyca
aTOMa, SHEPTrUM HMOHMU3AIMHU, CPOACTBA K JJIEKTPOHY, AJIEKTPOOTPULIATEIBLHOCTH.
OOBsICHEHHE MMEPUOIUICCKOrO 3aKOHA ¢ TOYKH 3PSHHUS CTpOeHus atoma. S, p, d, f-
aneMeHThl. HaydHoe 3HaueHue mnepuoguyeckoro 3akoHa. OTKpPBITHS HOBBIX
AJIEMEHTOB. Y CTOWYMBOCTh 3JEMEHTOB. M CTOpHs pa3BUTHS TNPEACTABICHUN O
XAMHWYECKOM CBSI3M W BAJIEHTHOCTH: TPaBUTALIMOHHASA, SJICKTPOXUMHUUYECKAS,
AJIEKTPOBAJICHTHAS, KOBAJICHTHASI.

Tema 5. OCHOBHBIE TUIIBI XUMUYECKOU CBSI3H.

DHeprusi MIOHHOW CBSA3M, SHEPTHS KpUCTATMYECKOU pemieTku. [Tonsipuzanms
U TIOJISIPU3YEMOCTh HOHOB. KBaHTOBO-XMMHYECKOE OOBSCHEHHWE KOBAJICHTHOU
cBsi3u. Meron BaneHTHbIX cBsized. Pemenune ypaBHenus Illpenunrepa c
WCITOJIb30BAaHUEM TTPUOIMKEHHBIX (PyHKIMI. lOHHAs 1 KOBaJICHTHASI CBSI3b.

Tema 6. MeToa MOJIEKYJIIPHBIX OpOUTaJIEH.

Meton nuUHEHON KOMOMHAIIMM ATOMHBIX opOuTaneil. Bwipaxenue s
BOJIHOBBIX (DYHKIMHA MPOCTEHIIMX MOJEKyd. YcnoBusi komOuHupoBanusi AO c
oOpa3zoBanuem MO. Cas3bIBaloNIMe, HECBs3bIBaOIMEe W pazpbixistonme MO.
Oueprust MO. Tlopsinok pacnionoxeruss MO 110 sHepruu. DNeKTpOHHBIE (POPMYIIbI
U DHEPreTHYECKUE AUArpaMMbl TOMOHYKJIEAPHBIX U T€TEPOHYKIICAPHBIX MOJIEKYJI




3JIEMEHTOB IMEPBOTO M BTOPOrO MEpUOJOB. JlMaMarHeTwsMm, NapaMarHeTU3M,
nopsok cBsi3u. CpaBHEHHE METOJOB BaJIEHTHBIX CBsi3eil 1 MO.

Tema /. CtpoeHue BemiecTBa B KOHAEHCUPOBAHHOM COCTOSIHHH.

OCOOEHHOCTH KPUCTAUIMYECKOTO COCTOSIHUA. THUIBI  KPUCTAIMYECKHX
pEIIETOK: aTOMHBIE, MOJIEKYJSIpHbIE, WOHHBIC, METAJUIMYECKUE. MeTaiel U
noynpoBogHUKH. COOCTBEHHass M MpPUMECHas MPOBOJUMOCTb. PacTBOpbI
IIEKTPOJINTOB: coJIbBaTaIus, rUApaTanus, TEIJI0Ta TUApaTalni,
Kpuctajuioruapatsl. OcCoOEHHOCTH HAHOCOCTOSIHMSI — BEIIECTBAa. ArperaTHoe
cocTostHie. MexXMOJIeKyJIIpHble B3aUMOACUCTBHS: BOJOPOIHAS CBSA3b, CUIIbI BaH-
nep-Baanbca.

4.3. Jleknuu
Ne ni/m Ha3Banue Tembl O0beM yacoB
Ounas 3aounas
dopma dopma
[ToHsATHSA BEIIECTBO, MATEPUS, ATOM, 4
XUMHYECKHUH JIEMEHT, MOJIEKYJIa. ATOMHBIC
1 CrieKTpbl. Buabl ciekTpoB. PaKThl,

MOJITBEPIKIAOIIME HATUUNUE JUCKPETHBIX
YPOBHEW YHEPTUH DJIEKTPOHOB.

KBanroBast Mmoness aroma H. Bopa. 4
JIBolicTBEHHas pupoaa CBeTa. 3aKOH
B3aMMOCBSI3M MaccChl U SHEpruu. BoiaHsl ne
2 bpounsa. KopmyckysspHO-BOJTHOBBIE
CBOMCTBA MUKpoUacTull. [yanusm
anekTpoHa. [ TpuHIMn HeonpeaeneHHoCcTr

I'eiizenbepra.

VYpasuenue lllpenunrepa. Gusnueckuii 4
3 CMBICII BOTHOBOM (hyHKIMH. TpeboBanus,

PEABSBISIEMbIC K BOJTHOBOUM (DYHKITHH.

Pemenue ypasuenus Llpeaunrepa nos 4

OJJTHOMEPHOI'0 MOTEHLMAIBHOIO SLIMKA.
Pacyer MUHUMAJIBHON DHEPIUHU DIIEKTPOHA.
KBaHTOBBIE Uncna. BBIpOK/I€HHBIE YPOBHU
sHepruu. BpararenbHbiii MOMEHT
VMMIIYJIbCA.

OCHOBHBIE XapaKTEPUCTUKA XUMHUUECKOMN 4
5 CBSI3M: JUIMHA, HAPABJIECHHOCTh, TPOYHOCTD.
BaneHTHbI€ yIibl.

Pacuet cpenHeit aHEepruu CBsI3U. DHEPTUS 4
6 MOHHOM CBSI3U, SHEPTUS KPUCTAILNINYECKOU
pELIETKH.

[Tonsipuzanus 1 NOJASAPU3yEMOCTH HOHOB. 4
KBaHTOBO-XxUMHYECKOE 00BSICHEHUE




KOBAJICHTHOM CBS3HU.

MeTto1 BaJICHTHBIX CBA3ell. Pemienue
ypaBHeHus lllpenuHrepa ¢ uConb30BaHUEM
npuOmkeHHbIX GyHKIui. MoHHas u
KOBAQJICHTHAS CBSI3b.

MeTo TUHEWNHOI KOMOWHAIINU aTOMHBIX
opOuTanei. BeipakeHue 111 BOJTHOBBIX
(GYHKITUH TPOCTEHIITUX MOJICKYJI.

10

VYcnosust komOunupoBanusi AO ¢
obpazoBannem MO. CBs3bIBaromIue,
HEeCBsI3bIBaIoNKe U pazpoixistomue MO.
Oneprusa MO. Iopsanok pacnionoxenuss MO
10 PHEPTUU. DIEKTPOHHBIE (HOPMYJIBI U
HSHEPreTUYECKUE TUarpaMMbl
TOMOHYKJICAPHBIX U F€TEPOHYKIICAPHBIX
MOJIEKYJI SJIEMEHTOB IIEPBOTO U BTOPOIO
IIEPUOJIOB.

Hroro:

40

4.4. IlpakTH4yeckue (CeMUHAPCKHE) 3aAHATHUS

Ne i/

Ha3Banune TeMbl

O0BbeM yacoB

Ounas
¢popma

3aouHan
¢popma

ATtomHBIE crieKTpbl. KBaHTOBast MOAENb
aroma H. bopa.

4

JIBolicTBEHHas puUpoaa CBeTa. 3aKOH
B3aMMOCBSI3H MaccChl ¥ 3Heprun. BoyHbl e
bpoiutsa. KopryckynsipHO-BOJHOBBIE
CBOMCTBA MUKpoUacTull. [lyanusm
anekTpoHa. [ IpuHiun HeonpeneneHHocTH
I'eiizenbepra.

Pacyer MUHUMAJIBHOM SHEPTUHU JICKTPOHA.
Ypasuaenue llpenunrepa.

PacyeT BepOATHOCTH HaXOXKIAECHUS YACTULIBI
U ee dHepruu. Pacuer BeposaTHOCTH
HaXO0XXJICHUS YAaCTULIBI U €€ DHEPTUH.
TpexMepHbIil NOTEHIMAIBHBIN SIIIUK.

KBanToBBIE unciia. BepokIeHHbIE YPOBHU
sHeprud. BpamarenbHblii MOMEHT
VMMITYJIbCA.

Pacuer cpennei sHEprum XuMHIECKON
CBSI3H.

DHeprusi MOHHOM CBSI3U, DHEPTUs
KpUcTayuIMueckoi pemietku. [lonspuzanus
U TOJIAPU3YEMOCTh HOHOB.




8 MeToz BaJEHTHBIX CBS3EH. 8

MeToa TMHEHHON KOMOWHAIIMU aTOMHBIX 8
opOuTaJeH.

JlnamarueTusm, mapaMarHeTU3M, MOpPsAI0K 4
CBS3U.

10

HUroro: 56

4.5. JJabopaTopHble padoThI HE IPEAYCMOTPEHBI YUEOHBIM TUIAHOM.

4.6. CamocTosiTeibHasi pad0Ta CTYI€HTOB

Ne Ha3sBanue rembl Bun CPC O0BbeM yacoB

n/n Ounas 3aouHan
¢opma ¢dopma

ATOMHBIE CIIEKTPBL. Busl
criekTpoB. DaxTsl,
NOATBEPKAAIOIINE HATNYUE
TUCKPETHBIX YPOBHEHN
SHEPIUU AJIEKTPOHOB.
KBanrtoBast Mogens atoma
H. bopa. /IBolicTBeHHast
IpUpoJia CBETA. 3aKOH
B3aMMOCBSI3H MacChl U
sHeprun. BonHe! ge
bpoitns. KopryckynsipHo-
BOJIHOBBIE CBOMCTBA
MHKpouacTull. Jlyamuzm
anekTpoHa. [ IpuHunn
HEOTPEICTICHHOCTH
I"elizenbepra.

MOJITOTOBKA K
MPAKTUYECKUM 2
3aHSATHSIM

Pacuer MunuManbHOM
SHEPTUHU JIEKTPOHA.
CpaBHeHue ¢ Teopuei
H. bopa. YpaBuenue MOJITOTOBKA K
2 | llIpenunarepa. ®PU3NYECKUN | TPAKTUIECKUM 2
CMBICJT BOJTHOBOW (DYHKIIUH. | 3aHATHUSIM
TpebGoBanus,
MPEIbABISIEMBIE K
BOJIHOBOW (DYHKIIMH.

Pacuer cpenueit snepruu
cBs3u. Pusnyeckue
METO/bI ONIPEIEIICHUS IIOATOTOBKA K
3 | CTPYKTYpBI MOJIEKYIIL: IIPAKTUYECKUM 2
aNeKTpoHorpadus, 3aHATUSAM
PEHTTEHOCTPYKTYPHBIN
aHauus,




PaMOCTIEKTPOCKOTIHS.
CoBpemeHHas
dopmynupoBKa
MIEPUOINIECKOTO 3aKOHA.

Hayunoe 3nauenue
MEPUOIUYECKOT0 3aKOHA.
OTKpBITUS HOBBIX
3JIEMEHTOB. Y CTOMUYMBOCTh
aneMeHToB. McTopus
Pa3BUTHS NPEICTABICHUN O
XUMHYECKOM CBSI3H U
BaJICHTHOCTH:
rpaBUTALMOHHAS,
BJIEKTPOXUMHUYECKAS,
3JIEKTPOBAJICHTHAS,
KOBaJICHTHas.

MOJITOTOBKA K
MPAKTUYECKUM 2
3aHATHAM

MeTo BaJICHTHBIX CBSI3CH.
Pemrenue ypaBHeHust
[Ipenunrepa ¢ MOATOTOBKA K
5 | CIIOJIL30BAHUEM MPAKTUYECKUM 2
NpUOTMKEHHBIX QYHKIMHA. | 3aHATUSIM
HMoHHas u KoBaJICHTHAs
CBSI3b.

MeTtoa TMHEUHOM
KOMOMHAIIMK aTOMHBIX
opOuTaneil. Beipaxenue
TSl BOJTHOBBIX (DYHKIIMIMA
MIPOCTENIINX MOJIEKYJL.
VYcaoBusi KOMOMHUPOBAHUS | OATOTOBKA K
6 | AO c oOpazoBanrem MO. | MpaKTHYECKUM 2
CBs3bIBaIOIINE, 3aHSATHIM
HECBSI3bIBAIOIIINE U
paspoixsisitomne MO.
Oneprus MO. Iopsimok
pacnonoxenust MO o
SHEPIUH.

Hroro: 12

4.7. KypcoBble padoThl HE TPEAYCMOTPEHBI YU€OHBIM TLIAHOM.

5. MeToan4eckoe odecrieyenne, 00pazoBare/ibHble TEXHOJIOTHH
[IpenonaBanre JUCHUIUIMHBL BEAETCS C MPUMEHEHHEM CIEIYIOIUX BUIOB
00pa3oBaTeNbHBIX TEXHOJIOTUH:




HH(j)OpMal/;uOHHble mexnojiocuu. HUCII0Jb30BAHNC J3JICKTPOHHBIX y‘-Ie6HI/IKOB,
MCTOIUYCCKHNX peKOMeH,ZIaHI/Iﬁ IIpu IIOAT'OTOBKC K JICKOHUAM MW IIPAKTHYCCKHM
3aHATUAM.

6. @opMBbI KOHTPOJISI 0CBOEHHS THUCIUILTUHBI.

Texymas aTrrectanus CTyJEHTOB MPOU3BOAUTCS B TUCKPETHBHIC BPEMECHHBIC
WHTEPBAJIBI JICKTOPOM B CICAYIOMUX HopMax:

o MMCHMEHHBIE KOHTPOJBHBIE PAOOTHI;

 OTBETHI HA TIPAKTHYECKUX (CEMUHAPCKUX ) 3aHATHUSX.

WTOTOBBIN KOHTPOJIb MO pE3yIbTaTaM OCBOCHHS IUCIUIUIMHBI MPOXOIUT B
dbopme mmcbMeHHOTo dk3aMmeHa (1 cemectp) (BKIO4aeT B cebs OTBETHI Ha
TEOPETUYECKHUE BOIPOCHI).

Cucrema HakorieHUus 0ajuioB MO BUAaM pabOT oTpaxkaeTcs B TabuIe:

CucremMa oueHMBAHUA Y4eOHBIX JOCTH/KEHUH CTYICHTOB
04YHOM (hopMBbI 00YUEHUS

Bun tekymieii yaeOHOH paboThI KonnuecTtBo 6anos
2 ceMecTp
OTBeTHI HAa NPAKTHYSCKHUX 3aHATHSIX 50
KCP 10
DK3amMeH 40
Hroro 3a cemectp: 100

HaxonureanHasa cucreMa oneHuBanud nmo 100-6aipH0d mkaJie

Yeroipexoai- 100- BykBenHas mikasa, COOTBeTCTBYOLIAs Cucrema
JIbHasl cUCTeMa |Da/uIbHasA 100-6an1bHO¥ mIKaJIe OlIeHH-
OLICHUBAHUS IKaJjia BaHMUs
IK3aMeHa 3ayera
OTimyHO 90-100 | A — OTJIMYHO — TEOPETUIECKOE COJIEPIKAHHE Kypca

0OCBOEHO IMOJIHOCTBIO, 6€3 MPoOesoB; He00X0AUMBbIE
MPaKTUYECKHE HaBBIKA PAOOTHI C OCBOCHHBIM
MaTepuaioM chopMUPOBaAHBI; BCE IPETYCMOTPECHHBIC
MporpaMMoii 00yueHus ydeOHbIe 3a/1aHus BHITIOTHEHBI,
Ka4eCTBO WX BBITIOJHEHHUS OIEHEHO YHUCIIOM 0aJljioB,
0JIM3KUM K MAaKCUMaJIbHOMY

Xoporo 83-89  |B — 04eHb XOPOILIO — TEOPETHUECKOE COJePKAHNE
Kypca OCBOCHO TTOJIHOCTBIO, 0€3 poOeIioB;
HE00X0IMMBbIE IPAKTUYECKHE HABBIKU PaOOTHI C
OCBOEHHBIM MaTE€pHaJIOM B OCHOBHOM C(OPMHUPOBAHBI;
BCE MPETyCMOTPEHHBIE TPOTrpaMMOi 00yUeHHS
yqe6HLIe 3aJaHus BBIIIOJIHCHBI, KAYC€CTBO BBIITOJTHCHHA
0OJIBIITMHCTBA U3 HUX OLIEHEHO YHCIIOM 0aJlIoB,
OJIN3KAM K MaKCUMaJIbHOMY

Xoporio 75-82 C — Xopo11o — TeopeTuIecKoe Co/iepkaHne Kypea
OCBOCHO TIOJTHOCTBIO; HEKOTOPBIE MTPAKTHYECKHE 3auTeHo
HaBBIKU PabOTHI C OCBOCHHBIM MaTEpHaIOM
c(hOpMHPOBAHbBI HEOCTATOYHO; BCE
IPEIYCMOTPEHHBIE TPOTPaMMOi 00ydeHus yueOHbIe




3aJJaHMs BHITIOJIHEHBI, KAUECTBO BBHITOJTHEHUS
HU OJIHOTO U3 HUX HE OLIEHEHO MUHUMAJIbHBIM
YHCIIOM 0aioB, HEKOTOPHIE BUIBI 331aHUI
BBINOJIHEHBI C OIINOKaMU

Y noBneTBo- 63-74 D — yI0BIeTBOPUTENHHO — TEOPETUIECKOE
PHUTEIBHO COJIepKaHUE TUCIUTUINHBI OCBOCHO YaCTHUYHO, HO
npo0esbl He HOCAT CYIIECTBEHHOTO XapaKTepa;
HEOOXOIMMBIC TIPAKTUYECKUE HABBIKU PaOOTHI
C OCBOEHHBIM MaTEPHUaJIOM B OCHOBHOM
c(hOopMHPOBaHBI; OOJIBIIMHCTBO MPEAYCMOTPEHHBIX
nporpamMmoii o0ydeHust yueOHbIX 3aJIaHUi
BBINOJIHEHO, HEKOTOPBIC M3 BBHIIOJHEHHBIX 33/1aHUH,
COJIEpXkKaT OLUOKH

VY noBnerso- 50-62 E — mocpencTBeHHO — TEOPETUUYECKOE COIePIKAHNE

PHUTEIBHO Kypca OCBOCHO YaCTHYHO; HEKOTOPHIC IPAKTHUCCKUE
HaBBIKH pabOTHI HE C(HOPMHUPOBAHBI, MHOTHE
MIPEAYCMOTPEHHBIEC TPOTPaMMOI O0yUEeHHS yueOHBIC
3aJaHMs HE BBIIOJHEHBI JIH00 KaUeCTBO BEHIITOJHEHUS
HEKOTOPBIX M3 HUX OIICHEHO YMCIIOM 0aJlIOB,
OJIN3KUM K MUHUMAJILHOMY

Heynosnerso- 21-49 FX — Hey10BIETBOPUTEIIBHO — TEOPETUUECKOE
PUTEIBHO coJiep’KaHue Kypca OCBOGHO YaCTHYHO; He 3auteno
HE0OXO0JUMbIE PAKTUUECKHUE HABBIKU pabOThI
He c(hOPMHUPOBAHBI; OOJIBIIUHCTBO
MPElyCMOTPEHHBIX TPOTrPaMMOil 00yUueHUs! yu4eOHbIX
3aJJaHUI HE BBIMOJIHEHO JH00 KauyecTBO
X BBIIOJIHEHUS OLIEHEHO YHUCIIOM OaJIOB, OJIM3KUM
K MUHUMaJIbHOMY; TPU JOMOIHUTEIBHON
CaMOCTOSITENIbHOM paboTe Ha/l MaTepUaIoM Kypca
BO3MOYKHO TOBBIIIEHHE Ka4eCTBA BHITOJHEHUS
y4eOHBIX 3aJJaHuI

Heynosnerso- 0-20 F — HEyTOBIETBOPUTEIEHO — TEOPETHIECKOE
PHUTCIIEHO coJiepKaHue Kypca He OCBOCHO; HEOOXOJUMble
MIPAKTUYECKHE HAaBbIKU PabOTHI HE CPOPMUPOBAHBIL;
BCE BBINIOJHEHHBIE yUeOHBIE 3aaHUs COJepKaT
rpyObIe OITMOKHU, JOTIOTHUTEIHHAS CAMOCTOSTEIIbHAS
pa0oTa HaJl MaTepuajoM Kypca He IpUBEeT

K KaKkoMy-JIM00 3HAaUMMOMY MOBBIIIEHUIO KayecTBa
BBINOJIHEHUS YU€OHBIX 3aJJaHUN

7. YueOHO-MeTOaAuYeCKOe ]| NMPOrpaMMHO-UH(pOpPMaALIMOHHOE
o0ecrneyeHmne I CHUITHHBI

a) OCHOBHAas JiUTeparypa:

1. BypmuctpoBa, H. A. KBanToBas MexaHuka 1 KBaHTOBasi XUMHUSA : yuyeOHOE
nocobue Ui CTyJeHTOB, oOydaromuxcs 1o HampasieHuto noarotoku 04.03.01
«Xumus» / H. A. Bypmuctposa, M. B. Iloxapos, M. II. CmotpoB. — Capatos :
N3natensctBo CapatoBckoro ynuepcutera, 2020. — 68 ¢. — ISBN 978-5-292-
04637-0. — Texct : anextponHbit // Ludporoit oOpazopaTenpHbIl pecype IPR
SMART : [caiir]. — URL: https://www.iprbookshop.ru/106265.html (mara
obpamenus: 04.03.2025). — Pesxxum qocTymna: i aBTOpU3UP. MOJIb3oBaTeen




2. Benep, M. B. Ctpoenre MOJIeKyJI M1 OCHOBBI KBAHTOBOW XMMHH : yueOHOE

noco6ue / M. B. Benep. — MockBa : MOCKOBCKUI TOPOACKON MEIarornuecKuii
yauBepcutet, 2010. — 90 c. — Tekcr : omekrtponusi // Iludposoi
obOpaszoBarenpHbii  pecypc IPR SMART :  [caiit] —  URL:

https://www.iprbookshop.ru/26626.html (mata oOpamenus: 04.03.2025). —
Pexum noctyna: ass aBTOpU3HP. MOJIb30BaTENei

3. Ctpoenue BemiecTBa. 3amauyu Ui 3alUThl MOIYJA | MO Kypcy XUMHH :
Meroanueckue ykazanus / A. M. T'ony6es, A. [I. Cmupnos, U. B. Tarbsauna, B.
H. TopsueBa. — MockBa : MOCKOBCKHMI T'OCYJapCTBEHHBIM TEXHUYECKUU
yHauBepcuteT umenu H.D. baymana, 2013. — 24 c. — ISBN 978-5-7038-3702-3.
— Texer : anexktponnsbiit // LHudposoit odbpazoBatenbubiii pecypc IPR SMART :
[caiiT]. — URL: https://www.iprbookshop.ru/31567.html (mata oOpareHus:
04.03.2025). — Pexxum goctyna: i aBTOPU3UP. TOJIb30BaTeIeH

0) 10MOJIHUTEILHAS JIUTEepaTypa:

1. Kypc obmeit ¢pusuku. Ku.3 : Tepmoaunamuka. Cratuctuueckas (pusuka.
Crpoenue BemiecTBa : yue0. mocodue : B 3 kH. - M. : Beicu. mik., 2005. - 367c. -
ISBN 5-06-004606-2.

2. AcrtadpypoB B.U. Crpoenme BemectBa [Tekcr] : kH. nmns yd-ca /
B.U. Actadypos. - 2-¢ u3z., nepepad. - M. : IIpocsemienne, 1983. - 160 c.

3. Ctpoenue BemiectBa. CTpOCHHE KPHUCTAUIOB : y4eOHOE TocoOue / moj
penakiuei K.H. MoxoBa. — Mocksa : MI'TY um. H.O. baymana, 2010. — 35 c.
— TekcT : 2aeKTpOoHHBIN // DNeKTpOHHO-OMOIMOoTeuHas cuctema «Jlaapy : [caiT].
— URL.: https://e.lanbook.com/book/52473

4. Muxaitnenko, FO.A. Ctpoenne u peakimoHHasi CIIOCOOHOCTh BEIIECTB :
yueOHnoe nocooue / FO.A. Muxainenko, K.B. MeszennieB. — Kemeposo : Ky3['TY
umenu T.®. T'opbauena, 2012. — 83 c. — ISBN 978-5-89070-849-6. — Tekcr :
AIIEKTPOHHBIN // DnekTpoHHO-OubMMoTeyHas cuctema «Jlanwy : [caiit]. — URL:
https://e.lanbook.com/book/6643

B) UHTEpHET-pecypcehI:

1. Hudposoit oopazoBarenbHbiid pecype «IPR SMART»
https://www.iprbookshop.ru/

2. DneKTpoHHO-OubnoreyHas cucreMa Jlans https://e.lanbook.com/

3. DNeKTpoHHO-0nbroTeyHas cuctema eLibrary

4, Xumnueckas wuHpopmarmonHas cerb, MI'Y um. M. B. JlomoHocoBa
[D1eKTpOHHBIN pecypc] : COMEPKUT IEKTPOHHBIE BEPCHH KYPHAIIOB, 3apyOeKHBIX
U OTEYECTBEHHBIX, MO €CTECTBEHHbIM Haykam. — M., [1994-]. Pexxum nocrymna:
http://www.chem.msu.ru/. — 3ari. ¢ sxpaHa.

5. Hayunas anextponnas 6ubnmuoreka eLIBRARY.RU http://elibrary.ru/.

6. «Dnexktponnas OubaMoTeKa o0OpaszoBaTeNbHBIX pecypcoB (DBOP)»
http://elib.oreluniver.ru/

8. MatepuajibHO-TEXHMYECKOE o0ecnevyeHue TUCIIUIIMHBI
JIeK1IMOHHBIE 3aHATUS: KOMIUIEKT 3JIEKTPOHHBIX MPE3CeHTALNH, ayIUTOPUs,
OCHallleHHAasl MPE3eHTAMOHHON TEXHUKOHN (IIPOEKTOP, IKPaH, HOYTOYK).



IIpouee: pabouee MecTO MNpenojaBaTelisi, OCHAIIEHHOE KOMIIBIOTEPOM C
nocTyInnoM B IHTEpHeET.



9. JIucT 1oNMoJITHEeHUH U U3MEeHEeHU

Ne
n/n

Jara
BHECEHHUA
H3MeHeHus /
JAOMOJTHEHHS

OcHoBanue

Conep:kanue usmMeHenms /
JOIOJTHEHU S

Jluna, noaTBep:Kkaawomue
H3MeHeHHe / 10MoJTHEHHe

3aBeyromui
kadeapou
(Qamunus,
UHUYUATDL,
noonucw)

HupexTop /
JeKaH
(Pamunus,
UHUYUATDL,
NnOONUCH)




