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1. llesu u 3212494 AU CIUILIHHBI

YcBOEHUE CTYJIGHTOM TEOPETUUECKUX MPEJACTABICHUN O CTPOEHUH aTOMHO-MOJIEKYIISIPHBIX
CHUCTEM, MOJIEKYJISIPHBIX KPUCTAIIOB, KOHAECHCUPOBAHHOTO COCTOSHUS BEIIECTBA, BKIIIOYAs

YKUAJIKOCTHU Y TBEPJIBIC TEJIA, O MPOCTPAHCTBEHHBIX CBOMCTBAX CTPOCHUSI OPTaHUYECKHUX U
HEOpPraHU4YeCKUX coeAuHeHni. [IonckK B3auMOCBA3€H MPOCTPAHCTBEHHOIO CTPOCHUS C
PEaKIMOHHOMN CITIOCOOHOCTHIO U (PU3UKO-XUMHUYECKUMHU CBOMCTBAMU BEIIIECTBA, a TAKXKE UX

OMOJIOTMYECKON aKTUBHOCTBIO.

Kparkoe cogepkaHue TUCHMIIIMHBI

ATOMHO-MOJIEKYJIIPHBIE CUCTEMbI KaK 0000IIIEHHOE MOHSITHE 00BEKTOB, U3yUaeMbIX
COBPEMEHHBIMU XUMHUKaMU. OU3NYECKHUE METOIBI UCCIIENOBAHUM, MO3BOJISAIOIINAE U3yYaTh
CTPOEHHE aTOMHO-MOJICKYJISPHBIX CUCTEM. KOMIBIOTEPHBIN SKCEPUMEHT, KaK
00BEKTUBHAsI TUIIOTE3a O CTPOCHUHU. Mojiei aTOMOB, MOJIENIA MOJIEKYJI. Teopus
OTTAJIKUBAHUS AJIEKTPOHHBIX Map BAJIEHTHOM 0005104KH. OCOOEHHOCTH KOMITbIOTEPHOTO
MOJIEJIMPOBAHUS U30JIMPOBAHHBIX MOJIEKYJ M MOJIEKYJISIPHBIX KJIACTEPOB B 3a7a4ax OLICHKH
CWJIBI U 0COOEHHOCTEH HEKOBAJIEHTHBIX B3auMOACHCTBUI. OCOOEHHOCTH KOMITBIOTEPHOTO
MOZEIUPOBAHKS IIEPUOAUYECKUX CUCTEM B 33/1a4ax OMUCAHUSI HEKOBAJIECHTHBIX
B3aUMOJICIICTBUI B MOJIEKYJISIPHBIX KpUcTauiaXx. CBONCTBA 31EKTPOHHOM MJIOTHOCTH B
ONMCAHUU CBOMCTB XMMHUUYECKUX CBA3EH: MHICKCHI OPSIAKOB CBSI3EM, NHIEKChI

ACJIOKAJIN3alINH 3JICKTPOHOB.

2. Komnerenuun odyuyamwmerocsi, opmMupyembie B pe3yJibTaTe 0CBOCHUS

AUCHUIIJIMHbI

[TmaHupyemMble pe3ysIbTaThl OCBOCHUS
OII BO (xomniereHuun)

[Tnanupyemsble pe3yabTaThl
00y4eHUs 110 TUCHUTUTHHE

VYK-1 Crioco6eH ocy1ecTBIATh HOUCK,
KPUTHUYECKUI aHAJIU3 U CUHTE3 HHPOpMAIH,
MPUMEHATh CUCTEMHBIN MOAXO/ AJIS PEIICHUS

IIOCTABJICHHBIX 3a1a4

YMeeT: HUCIIOJIb30BaTh MCTO/JbI MOJ'ICKyanHOﬁ
MEXaHUKH U KBAHTOBOM XUMUU Ipu CUCTCMHOM
[MOAXO0A€ AJId PCIICHMS ITOCTABJICHHBIX 3a1a4

[TK-1 CnocobeH ucmnonb30BaTh PyHAaMEHTAIbHBIC
XUMUYECKHUE TIOHATHS M 3aKOHBI TIPH PEIICHUN
npodeCCHOHATBHBIX 3a]1a4

3HaeT: METO/IbI KOMIIBIOTEPHOTO MOACIUPOBAHUS
CTPYKTYpPbl aTOMHO-MOJIEKYJISIPHBIX CUCTEM, KaK
crioco0a penieHus 3a/1a4, XapaKTePHU3YIOIUX
CBOMCTBa MOJIEKYJI, KPUCTAJIOB, IOJTUMEPOB
'YMeeT: BBIOUpaTh ONTUMAIbHBIE METOIBI
KOMITBIOTEPHOTO MOJICIMPOBAHUS U PACUETHOTO
BOCCO3JIaHNS CBOMCTB XUMHUYECKNX COCANHCHMI
NmMeeT mpakTUUECKUI OMBIT: MOCTPOEHUS MOJIeeH
ATOMHO-MOJIEKYJISIPHBIX CHCTEM JUIsl TPOTHO30B
CBOMCTB XMMHYECKHUX COCIMHECHHUN HA OCHOBE
PIIEKTPOHHBIX XapaKTEPUCTUK, BEIYUCIISIEMbBIX
METOJIaMU MOJIEKYJISIPHOW MEXaHUKHU U KBAHTOBOU

XUMHHN

3. Mecro aucuuninHbl B crpykrype OII BO

[Iepeuensb npenmecTBYOMUX JUCUUAILINH,
BUJIOB PabOT yueOHOro iaHa

[Iepeuenp nocnenyOMMUX TUCIUIUINH,
BHJIOB paboT

1.0.18 ®usnueckas XuUMUS,
1.0.17 Opranuyeckasi XuMus

[Ipon3BonCTBEHHAS IPAKTUKA, HAYYHO-

nccienoBarenbckas pabora (8 cemectp),




HpOI/ISBOIICTBeHHa}I MMpaKTHUKa, MPCAAUTTIIIOMHAA
nmpakTuka (8 cemectp)

TpeboBaHMs K «BXOIHBIM» 3HAHUSIM, YMEHUSIM, HABbIKAM CTYIE€HTA, HEOOXOIUMbIM
IPY OCBOCHHUH JJAHHOM NMCLMIUIMHBI U IPUOOPETEHHBIM B PE3YJIbTATE OCBOCHUS
NPEALIECTBYOIUX JUCHUTIINH:

Juciuninnza TpebGoBanus

3HAeT: OCHOBHbBIE TEPMOJUHAMUYECKHUE U
TEPMOXUMUYECKHUE XapaKTEPUCTUKH BEILIECTB,
napaMeTpbl XUMUYECKOT0 U (ha30BOr0 paBHOBECHS,
KMHETUYECKUE TapaMeTphbl XMMUUYECKHUX PeaKuil 1
3aKOHOMEPHOCTH MX U3MEHEHUs B (DU3HKO-
XUMHUYECKHUX MTPOLECCaX, OCHOBHBIE 3aKOHBI
0a30BbIX pa3aesioB (PU3HMUECKONH XUMUH,
TEOPETUUECKNUE OCHOBBI XUMUYECKON
TEPMOJMHAMUKH U KUHETUKH, TOMOT€HHOTO U
reTEPOreHHOrO KaTalin3a, JEKTPOXUMUN YMEET:
OCYIIECTBIIATh HKCIIEPUMEHTHI B 00JIACTH

1.0.18 ®uznyeckas XUMus ¢buznyeckoil XMMHUH, HA OCHOBE
DKCIIEPUMEHTAJIBHBIX JIAHHBIX ONPEAEIATh
TEPMOJMHAMUYECKHUE U KHHETUUECKUE
XapaKTePUCTUKH (PU3UKO-XUMUYECKHUX MPOLIECCOB,
MCII0JIb30BaTh OCHOBHbIE 3aKOHBI (PU3NYECKON
XUMHHU [Tl aHAJIM3a U UHTEPIPETaLuu pPe3yJIbTaToB
SKCIIEPUMEHTOB XUMUYECKOW HAIPaBJIE€HHOCTH,
NPUMEHITh OCHOBHBIE 3aKOHBI (PU3NYECKON XUMHUU
JUISI PEIICHUS] TEOPETUUECKUX U MPAKTHYECKUX
3a/1a4 XMMHUYECKOM HaIIpaBIIEHHOCTH U aHAJIM3a
MOJIYYEHHBIX Pe3yJIbTaToB MIMeeT nmpakTuiecKkui
OIIBIT:

3HaeT: KJIacCU(PUKALUIO OPTraHNYECKUX COCAMHEHUI
110 KJIACCy OIACHOCTH, TEXHUKY O€30I1aCHOCTHU IPH
paboTe C HUMU U YCIIOBUS UX XpaHEHUs,
TEOPETUYCCKUE OCHOBBI OPTaHUMYECKON XUMHUH,
du3nUecKre U XUMHUYECKHUEe CBOMCTBA Pa3InYHbIX
KJIACCOB OPTaHMYECKUX COCTUHEHUH, TUTIBI
XUMHUYECKUX PEAKIIMNA B OPraHMUeCKOH XUMUH,
TpeOOBaHUS K CTPYKTYpe U 0()OPMIIEHHUIO OTYETA 110
Hay4HO-UCCIIEI0BaTEIbCKON paboTe, 0COOEHHOCTH
CTHJISI HAYYHO-TEXHUYECKOTO TEKCTa YMEET:
POBOANUTH CUHTE3 OPraHUYECKHX COEAMHEHHH ¢
MCTIOJIb30BaHHEM UMEIOIIIUXCS] METOIHK,
UCII0JIb30BaTh (DyHIaMEHTAIbHbIC 3HAHUS
OpPTraHUYECKOM XMMHUHU B 00JaCTH CMEXKHBIX
TTMCLIUIUIMH NP peIIeHUH MPOo(deCcCUOHATBHBIX
3a]1a4, CII0Ib30BaTh 3HAHUS O CBOMCTBAX
OpPraHUYECKHUX COEAMHEHHUH U UX peaKLIMOHHON
CIOCOOHOCTH ISl HHTEPIIPETALUU
SKCIIEpUMEHTAJIbHBIX JaHHBIX MIMeeT npakTuyecKkuit
OTIBIT: YCTAHOBJICHHSI CTPOCHHS OPTraHUYECKUX
COEJMHEHUI ¢ UCTIOJIb30BaHUEM (PU3NUECKHUX
METOJIOB HCCIIEA0BAHUS, PACIIN(POBKH PE3YIBTATOB
CHEKTPaIbHBIX METOJIOB UCCIICAOBAHMS
OpPraHUYECKHX COSJIMHEHHI, HAMMCAHMS OTYETA 10

1.0.17 Opranunueckast XuMust




MTPOCKT)

Hay4YHO-UCCIIEIOBATENIbCKON paboTe (KypcoBOit

4. O0bém 1 BUABI YUeOHOI PadOTHI

OO6mmas Tpya10eMKOCTh JUCIHUILUIMHBI cOCTaBsAeT 4 3.¢., 144 4., 90,5 4. KOHTaKTHOM

paboTHI
Pacrnipenenenue mo cemectpam
Bcero B yacax
Bun yueOHOM paboThI
4acoB Howmep cemectpa
7
OO61mas Tpyao€MKOCTh AUCIUTIITMHBI 144 144
AyoumopHhvie 3auamusi: 80 80
Jlexuuu (JI) 32 32
[IpakTrdeckue 3aHATHS, CEMUHAPHI U (W) IPYTHE BUIBI 0 0
ayauTopHbIX 3aHaTuil (I13)
Jlabopatopubie pabotsI (JIP) 48 48
Camocmosmenvras paboma (CPC) 53,5 53,5
C MPUMEHEHHEM JIMCTAaHIIMOHHBIX 00pa30BaTeIbHbIX 0
TEXHOJIOTHI
ITonroroBka K 3K3aMeHy 20 20
Hanucanue oT4eToB mo 1abopaTopHbIM paboTaMm. 33,5 33.5
KoHcynbTanuu u mpoMexxyTodHas aTTeCcTalus 10,5 10,5
Bux konTposs (3adet, qud.3avueT, IK3aMeH ) - JK3aMeH

5. ConeprkaHnue TUCHMIIIMHBI

OOBeM ayIUTOPHBIX 3aHITHIA TTO BHJIAM

pa;;i:na HaumeHnoBanue pa3ienoB IUCHUIUIMHBI B yacax
Bcero JI 113 JIP
1 O0630p Teopuii CTPOCHHMSI BEIICCTBA U 14 6 0 3
HKCIEPUMEHTAIbHBIX METOIOB.
) MeTozbl KOMIIBIOTEPHOTO MOJETIUPOBAHUS CTPOCHUS 2 10 0 12
BEIIECTBA
3 [YpoBeHb CTPOCHUS: IIEKTPOHHAS IJIOTHOCTh 20 8 0 12
4  |[lonxoxpl HA OCHOBE MOJIEKYJISIPHON AMHAMUKU 24 8 0 16
5.1. Jlekuun
Ne Ne Koz-
nexuuulpasena HaumeHoBaHue uiM KpaTKoe coiepKaHue JIEKIIMOHHOTO 3aHATHUS BO
4acoB
1 1 |ConeprkaHne NOHATUHN “CTPOEHUE BEIECTBA U “‘CTPYKTypa’ . 2
2 1  [Mcropuueckuii 0030p TEOPH CTPOCHHUS BEIIECTBA 4
3 2 |CrpykrypHas dhopmyia u rpad MOJIEKYIIbI. 2
4 2  |BHyTpeHHHE KOOPIWHATHI, FEOMETPHUS MOJIEKYI 2
5 2  |AgguTHUBHBIE CXEMBI 4
6 2  |OU3UKO-XUMHUYECKHUE METOIBI 2




Cy0OaTOMHBII ypOBEHB. DIIEKTPOHHAS IJIOTHOCTD.

ﬂe(l)opMaLII/IOHHa}I QJICKTPOHHAA INIOTHOCTD, JIaIlJITaCUaH SHCKTpOHHOﬁ IIJIOTHOCTH.

KBanToBas TCOPHUA aTOMOB B MOJICKYJIaX

7
8
9
9

O6H_[I/Ie IIPUHIUIIBI MOJ'IGKy.]'IHpHOﬁ MCXaHHUKHN U KBAHTOBOXHMMHNUYCCKOT'O OITMCaHHA
MOJICKYJISIPDHBIX CUCTCM.

10

Teopust pyHKIIMOHATIA TUIOTHOCTH

11

AR A | WW[W

HekoBalieHTHBIE B3aUMOACHCTBUS

N N |

5.2. llpakTHyecKue 3aHATHS, CEMHUHAPbI

He npenycmorpenst

5.3. JIaboparopHbie padoThI

Ne

3aHATUA | pa3[aciia

Ne .
HaumeHnoBaHue nin KpaTkoe cofepkaHue J1abopaTopHO paboThI

Koi-Bo
4acoB

1 [MonenupoBaHHe MOJIEKYJIIPHBIX CTPYKTYD

N

Tomomoruueckue JACCKPHUIITOPBI

BrITo/tHeHIEe KBAHTOBO-XUMHUYECKHX PacucTOB

dyukimoHansl B Meroae DFT

MoseKysipHbIE OpOUTATH

ATOMHBIEC Oa3HCHBIE HAOOPHI

PacnipeneneHue 3JeKTpOHHON INIOTHOCTH B MOJIEKYJIE

KBaHTOBO-TOMONIOIMUYECKUI aHAJIN3 AIEKTPOHHOM INIOTHOCTH

PacnpeneneHHe MOJICKYIISIPHOT'O SJICKTPOCTATUYCCKOTO ITOTCHIMAJIA

HexoBaneHTHEBIE B3aMOJCHCTBUS

KondopairioHHO MOIBUKHBIE MOJIEKYJIBI

E NN E N SN LUS J VST RUS I [ \S I I NS I \O 3

MornexynspHasi MEXaHUKa 1 MOJIEKYJISIpHas IUHAMUKA

N I SN I I SN I N I SN [ SN [ SN SN I S RN

5.4. CamocrosiTesqibHasi padoTa CTyIeHTa

Brimonmaenne CPC

Crnncok nureparypsl (¢ yKazaHUEM pa3JeioB, IJIaB,

Ionsux CPC CTpaHuI) / CChIIIKA HA PeCypc

Koi-

CemecTp| BO

q4aCOB

Iloaroroska K 3K3 aMCHY

beiinep, P. Atombl B Monekynax. Kanrosas teopus / P.
beiinep. — M.: Mup, 2001. —c. 10-100, 400-500.
[{upenscon, B.I. KBantoBas xumus. Monekyisl,
MOJIEKYJIIPHBIE CUCTEMBI U TBEPABIC Tea: yueOHOe nmocodue
i By3oB / B.I. Llupenscon. — M.: bunom, 2014. — Bce
pa3neisl.

20

Hanucanne oTyeToB 1o
m1abopaTOpHBIM paboTam.

Manyan komnbrotepHoil nporpammsl ChemCraft
http://www.chemcraftprog.com/description.html Ctpoenue
BEIIECTBA: JJAOOPATOPHBIN PakTUKyM / coctaBurenu E.B.
bapramesuu, C.O. Myxutaunosa. — YensiOMHCK:
Wznarensckmii nentp KOYpI'Y, 2017. — 33c. doptos, B. E.
Jlexinu 1o (pu3nKe 3KCTpeMasIbHBIX COCTOSHUHN BEIECTBA 7
Texct B. E. ®optos. - M.: U3narensckuit njom MOU, 2013. -
234 c. un., uB. ui. Tian Lu, Feiwu Chen, Multiwfn: A
multifunctional wavefunction analyzer, J. Comput. Chem.,
33, 580-592 (2012)
http://onlinelibrary.wiley.com/doi/10.1002/jcc.22885/abstract

33,5




Charge decomposition analysis (CDA)module: Meng Xiao,
Tian Lu, Generalized Charge Decomposition Analysis
(GCDA) Method, J. Adv. Phys. Chem., 4, 111-124 (2015)
http://dx.doi.org/10.12677/JAPC.2015.44013 (The
generalized CDA method implemented in Multiwfn is
introduced in this paper) A. Granovsky, Firefly, version
2013. http://classic.chem.msu.su/gran/firefly/index.html

6. Tekymuii KOHTPOJIb YCIIEBA€MOCTH, IPOMEKYTOUHAS aTTECTAIUA

KoHTponb kauecTBa 0CBOCHUS 00pa30BaTEILHOM MPOrpaMMbl OCYIIIECTBIISICTCS B
cootBeTcTBHH ¢ [TonokeHreM 0 OaJTbHO-PEUTHHTOBOW CHCTEME OIICHUBAHUS PE3YIbTaTOB
y4eOHOM JIeSITEIHHOCTH 00yYarOIIUXCSl.

6.1. KonTpoabubie meponpusitusa (KM)

Ne | Ce-
KM|mectp

Bun
KOHTPOJISt

Ha3zsanue
KOHTPOJIBHOTO
MEPOTIPUSTHSI

Bec

Makc.
Oa

[Mopsimox HauwceHus: 6aIOB

Y-
THIBA-

eTCs B
[TA

Texymmii
KOHTPOJIb

Otuet no
nabopaTopHOI
pabote Nel

15

JlaGopatopnas pabora Nel. Coctout u3
HECKOJIBKHX 4-X 4aCOBBIX JJa00PATOPHBIX
3aHATUN B KOMIIBIOTEPHOM Kitacce. Beero 3a
OJIHY JIaOOPATOPHYIO PAOOTy MOXKHO
HaOpaTh 15 6amnoB. Kaxaplii ycnemHo
BBITIONTHEHHBIH dTan (A, B uimu C),
mTabopaTopHOM pabOTHI OLICHUBAETCS B 5
Oaysos. 1-2 6amna stana A uinu B
CHIDKAIOTCSI 32 HECBOCBPEMEHHOE
npuKperieHre (HaiioB pacueToB WIN
oTyeTa. 1 6am1 MoXKeT ObITh CHUYKEH 32
odopMIIeHHE OTYEeTa HE TI0 TPEOOBaHUIM K
BKP. OtcyTcTBHE 10KIa/1a IO TEME OTYETA,
T.¢. HeBbINOJTHeHHE dTana C, qomyckaer
MOJTY4YEeHUE HYJIEBBIX 0AJJIOB TOIBKO 32 3TOT
STarl, TIPU 3TOM OaJlTbI 32 BHITOITHEHHBIC
hrambl A u B coxpansitorcsi. OnHako He
BBITTOJIHEHHE PACYETOB B OJTHOU M3
nmabopaTopHBIX paboT (3Tana A) uiun
OTCYTCTBHE OT4eTa (3Tana B)
[PACIICHUBACTCS KAK HEBBIITOJIHEHUE
1abopaTopHO PadOTHI U TEKYIIIETO 3a/1aHuUs

Kypca.

OK3aMCH

Texyuit
KOHTPOJIb

Ortuer no
nabopaTropHOM
pabote No2

15

JlaboparopHast padora Ne2. CocTout u3
HECKOJIBKHX 4-X 4aCOBBIX JJa0OPATOPHBIX
3aHATUN B KOMIIBIOTEPHOM Kitacce. Beero 3a
OJTHY JIaOOPATOPHYIO PAOOTy MOXKHO
HaOpaTh 15 6amnoB. Kaxxaelii ycnenHo
BBITIONTHEHHBIN dTan (A, B unu C),
nmaboparopHOil pabOTHI OIICHUBAETCS B 5
OaioB. 1-2 6amna stana A uin B
CHIDKAIOTCSI 32 HECBOEBPEMEHHOE
NpUKperieHne (HaiioB pacueToB WK
otueTa. 1 6amT MokeT OBITh CHIDKEH 32
odopMIIeHHE OTYETa HE TT0 TPeOOBAHUSIM K

OK3aMCH|




BKP. OtcyTcTBHE 10KIa/1a IO TEME OTYETA,
T.€. HeBBINTOTHEeHKE dTana C, 1omycKaeT
MOJTy4YEeHUE HYJIEBBIX OaJJIOB TOIBKO 32 3TOT
STarl, TIPU 3TOM OaJlTbl 32 BHIIOTHEHHBIC
hransl A u B coxpanstorcs. OnHako He
BBITTOJTHEHHE PACYETOB B OJTHOU W3
nmabopaTropHBIX padoT (3Tana A) umm
OTCYTCTBHE oT4eTa (9Tana B)
paclieHUBAeTCs KaK HEBBIIIOJIHEHUE
mabopaTOpHOM pabOTHI M TEKYIIETO 3aJaHus

Kypca.

Texymuit
KOHTPOJIb

Otuer 1o
nabopaTropHOi
pabote Ne3

15

JlaboparopHas padora Ne3. Coctout u3
HECKOJIBKHX 4-X 4aCOBBIX JJa0OPaTOPHBIX
3aHATHI B KOMIIBIOTEpHOM Kitacce. Beero 3a
OJTHY JIaOOPATOPHYIO PAOOTy MOXKHO
HaOpath 15 GannoB. Kaxaelil ycnemHo
BBINOTHEHHBIH 3Tar (A, B umu C),
nmabopaTopHO pabOTHI OLIEHUBAETCA B 5
OaoB. 1-2 6amna stana A uimn B
CHIDKAIOTCSI 32 HECBOEBPEMEHHOE
NpUKperieHne (HhaiioB pacueToB WIN
oryera. 1 6ayu1 MOXKeT ObITh CHIKEH 3a
odopMIIeHrEe OTYeTa HE TT0 TPEOOBAHUSIM K
BKP. OtcyTcTBHE A0KTIa/1a IO TEME OTYETa,
T.€. HeBBIMTOTHeHHe dTana C, omycKaer
MOJTy4YEeHUE HYJIEBBIX OaJJIOB TOIBKO 3a 3TOT
STarl, TIPU 3TOM OaJUTbl 32 BHITIOTHEHHEIE
pranbl A u B coxpansitorcsa. OgHako He
BBITTOJTHEHHE PACYETOB B OTHOU W3
mabopaTtopHbIX pabot (3Tana A) uiu
oTCcyTCTBHUE OTueTa (3Tana B)
paclieHUBaeTCs KaK HEBBIIIOJIHEHNE
mabopaTopHOM pabOTHI M TEKYIIETO 3aJaHuUs

Kypca.

ODK3aMCH

Texymmii
KOHTPOJIb

Ortuer no
nabopaTopHOI
pabote Ned

15

JlaGoparopHas pabota Ned4. Coctout u3
HECKOJIbKUX 4-X YaCOBBIX JJAOOPAaTOPHBIX
3aHATUI B KOMIIBIOTEpHOM Kitacce. Beero 3a
OJIHY JIa0OPATOPHYIO PAOOTy MOXKHO
HaOpath 15 Gannos. Kaxelil ycnemHo
BBITIONIHEHHBIN dTan (A, B unu C),
mabopaTopHO pabOTHI OLIEHUBAETCA B 5
OayutoB. 1-2 Oamia 3tana A wiu B
CHIDKAIOTCSI 32 HECBOEBPEMEHHOE
NpUKperieHne (HaiioB pacueToB WK
oryera. 1 6ayu1 MOXeT ObITh CHIKEH 3a
odopmieHne oTYeTa He IO TPeOOBAaHUIM K
BKP. OtcyTcTBHe 10KIa1a 110 TEME OTYeTa,
T.€. HeBbIMOMHEeHHe dTana C, omyckaer
MOJTy4YEeHUE HYJIEBBIX 0aJJIOB TOIBKO 3a 3TOT
ATaIl, IPU STOM OaJITBI 32 BHITTOJITHEHHbIE
pransl A u B coxpanstorcs. OnHako He
BBITTOJIHEHUE PACYETOB B OTHOU M3
mabopaTopHBIX paboT (3Tana A) umm
0oTCyTCTBHUE OTueTa (3Tana B)
paclieHUBaeTCs KaK HEBBIIIOJIHEHNE

1abopaTOpPHOI pabOTHI M TEKYIIETO 3aJaHus

OK3aMCH




Kypca.

arTeCTalnusa BOIIpOCaM.

TecT NpOBOAUTCS B 2IEKTPOHHOMN (hopMe 110
BapraHTaM. Bcero MmoxxHO HabpaTh
mMakcuMyMm 40 6amioB. MakcuMambHBIN
0auT 3a KKl OTBET (5) MPUCBAMBAETCS:
1) naH BepHBIii OTBET, 2) onpeaeIeHue
chopmynrpoBaHO TOYHO, 3) HAMMCAHBI
dbopmyisl, TaMm, 1€ 3TO TpeOyeTcs. bamnbl
CHIbKaroTCs 1) nmpu Hannyue omuOoK, Uin
ITpome- Tect o ecJI1 BEIOpaHbI HE BCE MTPABUIIbHBIC OTBETHI,
KyTouHasi |Teopetudeckum | 1 | 40 [2) eciit OTCYTCTBYIOT IPUMEPHI UITH
dopmynsl. Ecian Ha kakoii-mi0o Bompoc
OTBET OTCYTCTBYET, 3@ HETO IPUCBAUBAETCSA
0 6aynoB. B xaxxom Bompoce co
MHOKECTBEHHBIM BEIOOPOM HIIH
OTHECEHHEM
0ayIel cHbkaroTed Ha 50%, ecim nan
TOJIBKO OJIMH U3 2-X NPaBUJIbHBIX OTBETOB,
cHkaroTed 10 33%, ecnu gaHa ToibKo 1/3
MPaBUIbHBIX OTBETOB.

DK3aMCH

6.2. Ilpouenypa npoBeaeHusi, KpUTEPHUH OLEHMBAHUSA

IIPOMEKYTOYHOMN IIpouenypa nposeneHus
aTTeCTallun

Bun

Kpurepun
OLICHUBAHUs

TecT mpoBOAKUTCS B AJIEKTPOHHOM hopMe 10 BapraHTaM B

MTOJIOKUTEITLHOM OLI€CHKH KOJIHYCCTBO 0aJIoB.

KOMITBIOTEPHOM KJjiacce. BpeMs, oTBonnMoe Ha TecTupoBanue, 15|B coorBeTcTBUM C
AK3aMEH MUHYT. TecT He sBisieTcst 00s3aTeIbHOM POIeaypoH, eciu mo  |um. 2.5, 2.6
pe3ynbTaraM TEeKyIIero KOHTPoJs HabpaHo gocratouHoe ast  ([Tomoxenus

6.3. OueHo4yHbIe MAaTEPUAJIBI

Ne KM
KommeTeHIINMN Pesynbrarer 00ydeHus
1123415
VK-1 'YMeeT: UCO0JIb30BaTh METOIbI MOJIEKYISIPHOM MEXAHUKH U KBAHTOBOW XUMUU ITPU A
CHCTEMHOM TIOJIXOJIE ISl PEIICHUs MOCTAaBICHHbBIX 33/1a4
3HAET: METO/IbI KOMIIBIOTEPHOTO MOJETUPOBAHUS CTPYKTYPbl aTOMHO-
T1K-1 MOJIEKYJISIPHBIX CUCTEM, KaK CIIoco0a pelIeHus 3a/1ad, XapaKkTepU3yoInux +
CBOICTBA MOJIEKYJI, KPUCTAJIJIOB, TOJIMMEPOB
MK-1 'YMmeeT: BhIOUpaTh OHTI/IMaJ'IBH\I’)Ie METOAbI KOMITBIOTEPHOTO Mvoz[eJH/IpOBaHI/m u AEn
PaCYETHOIO BOCCO3aHUsl CBOMCTB XUMUYECKUX COCITUHEHNUN
HMeeT mpakTUUEeCKUI OMBIT: TOCTPOEHUS MOJIETIE aTOMHO-MOJICKYIISIPHBIX
MK-1 CHCTEM ISl IPOTHO30B CBOMCTB XUMUYECKUX COEAMHEHNUI HA OCHOBE } An
PIIEKTPOHHBIX XapaKTEPUCTUK, BEIYUCIISIEMBIX METOIAMHU MOJIEKYJISIPHOM MEXaHUKH
1 KBAHTOBOMW XWUMHHU

(DOHI[LI OOCHOYHBIX CPCACTB I10 KA)KIOMY KOHTPOJIBbHOMY MCPOIIPUATHIO
HaXOIATCA B IIPUIIOKCHHUAX.

7. YueOHO-MeTOoAMYEeCKOe 1 MH(OPMAILIMOHHOE O0ecredeHue TUCHUIIMHBI




ITeyaTHas ydyeOHO-MeTOMUYECKAS JOKYMEHTALMS
@) OCHOBHAsL IUMepamypa:

1. Kapanerpsui, M. X. CtpoeHue BeriecTBa Yue0. mocooue 1t XUM. U
XUM.-TeXHOJI. crell. By30B M. X. Kapanerssun, C. U. Jlpakun. - 3-e uzn., nepepad.
u go1. - M.: Beicmag mkona, 1978. - 304 c. .

0) OononHumenbHas Iumepamypa:

1. Hwupenscon, B. I. KBanToBas xumus. MoseKymbl, MOJIEKYJISIPHbBIE
cUCTeMbI U TBep/ble Tena [ Teker] yuel. mocobue Jyisi By30B M0 XMMUKO-TEXHOJI.
HanpaslieHUsM U crienranbHocTaM B. I Hupenscon. - M.: bunowm. JlaGopatopus
3Hanmii, 2010. - 495 c., [12] 1. uB. wi. ui., TaoI.

6) omedecneeHHble U 3apy6€9fCHbl€ IHCYPHAJIbL NO ducuunﬂuHe, umerouuecs 6 oubnuomexe:

1. Kypnan «13Bectus Akagemuu Hayk. Cepusi XUMHUECKas» MyOIUKyeT
paboThI (HE3aBUCUMO OT HAIIMOHAJIBLHOM M BEIOMCTBEHHOM MPUHAJIJIC)KHOCTH
aBTOPOB) 10 BCEM HaNpaBICHUSIM XUMUYECKON HayKH, B TOM YHUCIIE [0 00Iel U
HEOPTraHUYECKOM XUMUU, (PU3UIECKON XUMUHU, XUMHUUECKON (DU3UKE, OPraHNIEeCKOU
XUMHUH, METAJNIOOPTaHU-YE€CKOM U KOOPIUHAIMOHHON XUMUU, XUMUHU IPUPOJIHBIX
COEUHEHHM, OMOOPTraHUYECKON 1 OMOMONIEKYIIIPHONW XUMHH, XUMHH TTOJIUMEPOB,
CYNPaMOJIEKYJISIPHOM XUMHUH, HAHOXUMHUH, XUMHUH MaTEPUAIIOB, & TAKKE CTaTbU
MEXIMCIUIUIMHAPHOTO XapaKTepa.

2) MemoouuecKue yYKazaHus 0 Cmy0eHmos8 no 0C80EHUIO OUCYUNTUHDL.

1.  Xwumus : yueOnuk / A. A. I'ypos, @. 3. banaes, JI. I1. OBuapenko, B. H.
[[TanoBan. — 4-e, u3n. — Mocksa : MI'TY um. H.O. baymana, 2017. — 775 c. —
ISBN 978-5-7038-4728-2. — Tekct : aneKTpoHHbIH // JIaHb : 37€KTPOHHO-
oubmmoreuynas cucrema. — URL: https://e.lanbook.com/book/106617 (nara
obOpamenusi: 16.06.2021). — Pexxum noctyma: 1151 aBTOPU3. MOJIb30BaTENEH.

2.  bapramesuu, E. B. Crpoenue BemectBa [ TekcT] MeToA. yKazaHus K
na6. paboram no HanpasneHuto 04.03.01 "Xumus" E. B. bapramesuy, C. 3.
Myxutnunosa ; FOx.-Ypan. roc. yu-t, Kag. Teopert. u npuknan. xumus ; OYpI'Y. -
Yensounck: Uznarensckuii Lentp OYpI'Y, 2017. - 31, [2] c. ui. 3neKTpoH. Bepcus

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosamenbHol pabomsl CmyoeHma:

1. Xwumus : yueOnuk / A. A. I'ypos, @. 3. banaes, JI. I1. OBuapenko, B. H.
[[TanoBan. — 4-e, u3n. — Mocksa : MI'TY um. H.O. baymana, 2017. — 775 c. —
ISBN 978-5-7038-4728-2. — TeKcT : 27IeKTpOHHBIM // JIaHb : 2IEKTPOHHO-
oubnmuoreuynas cucrema. — URL: https://e.lanbook.com/book/106617 (nara
obOpamenusi: 16.06.2021). — Pexxum noctyma: 1151 aBTOPU3. MOJIb30BaTENIEH.

2. bapramesuy, E. B. Crpoenue BemectBa [ TeKCT| METO. yKa3aHUs K
na6. paboram no Hanpasnenuto 04.03.01 "Xumus" E. B. bapramesuy, C. 3.
MyxutauHosa ; FOx.-Ypan. roc. yu-T, Kad. Teopet. u npuknan. xumus ; FOYpI'Y. -
Yensounck: Uznarensckuit Lentp HOYpI'Y, 2017. - 31, [2] c. w1 31meKTpOH. BepcHs

:‘)JICKTPOHHaﬂ yqeﬁHO-MeTO)]I/I‘leCKaﬂ AOKYMECHTAIIUA

No

Bux HaumenoBanne
pecypca B bubnmorpaduyeckoe onrcanue
JUTEpaTyphbl .
AJIEKTPOHHOU




dbopme
Cemuukos, 0. JI. BBenenue B XMMHIO MOJIMMEPOB : yueOHOe
DNEeKTPOHHO- N
rmocoo6ue / 10. JI. Cemuukos, C. ®@. Xunsios, C. /]. 3aiies.
OoubamoTeyHas
1 JlononHUTENBHAA CHCTEMa — 2-e u3n., crep. — Cankrt-IlerepOypr : Jlans, 2021. — 224
muTeparypa c. — ISBN 978-5-8114-1325-6. — TekcT : 21€KTpOHHBIH //
M31aTeNbCTBA
T JlaHb : 2IeKTPOHHO-OMOIHOTEYHAs CHCTEMA.
https://e.lanbook.com/book/168437
DIEKTPOHHO- XYMUs TBEPJIOTO Tela U XMMHUYECKOE MaTepUaIOBEICHHUE :
OCHOBHAS OoubmmoTeyHast yaeOHO-MeToanueckoe nocodue / cocrasurenu B. B. Ko3uk
2 cucTema [v op.]. — Tomck : TT'Y, 2018. — 52 ¢. — Tekcr :
nMTeparypa o .
M3aTeNHCTBA DIIEKTPOHHBIH // JIaHb : 2eKTpOHHO-OMOIMOTEUHAs CUCTEMA.
Jlanb https://e.lanbook.com/book/112898
DNEeKTPOHHO- Urnaros, C. K. KBanroBast xumusi. XuMuyeckas CBs3b U
MeToauuecKkue .
ocOGHS TS OnbIMoTeyHas Teopus MoJieKyl : yaeOHoe nocodbue / C. K. rnaroB. —
3 . cucTtema Hwxuuii Hosropon : HHI'Y um. H. U. Jlo6auesckoro, 2016.
CaMOCTOSITEIIbHOM .
aGOTHI CTyZIeHTa W3/1aTeNIbCTBA — 136 c. — Texkcr : anekTpoHHbIH // JIaHb : 2IEKTPOHHO-
P Jlanb oubmmoteunas cucrema. https://e.lanbook.com/book/153007

HCpC‘IGHB HCIIOJIB3YCMOT'O IIPOIrpaMMHOIO oOecrIeUeHMS:

1. -Firefly(6eccpouno)
2. Avogadro Chemistry-Avogadro: Molecular Editor and Visualization(6eccpo4no)
3. BlueSnap-Chemcraft(6eccpouno)

[Tepeuyens ncnonab3yeMbIx NpodeccruoHanbHbIX 0a3 JaHHBIX U UH()OPMAIITMOHHBIX

CIIpaBOYHBIX CUCTCM:

1. -Thr Cambridge Cristallographic Data Centre(6eccpodHo)

8. MarepuajibHO-TeXHHYECKOE o0ecriedeHne I CIUTITUHBI

OCHOBHOCO60pyﬂOBaHHe,CTGHHH,M&KGTH,KOMHBKHEpHaHTCXHHK&

. Ne
Bun 3ansaTuit avl MPEAyCTaHOBJICHHOE MTPOTPAMMHOE 00ecIieueHIe, UCTIONB3yEeMOE IS
YA pa3IMYHBIX BUIOB 3aHATHH
Jlabopatopusie |707

3aHATUA

M

KoMnbroTepHBIN Ki1acce




