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Pabouas mporpamma cocTaBieHa B COOTBETCTBHH C @enepadbHBIMH TOCYAaPCTBEHHBIMH
TPEOOBAHUSAMHU K CTPYKTYpPE IPOrPaMM HOATOTOBKH Hay4HBIX U Hay9IHO-NIEarorH4eCKUX KaJpoB B
aCIMpaHType (aAbIOHKTYPE), YCIOBHSM HX pCaTH3aIHH, CpOKaM OCBOCHHs ITHX IpOrpamMM ¢
Y9CTOM pasnu4HEIX (Gopm 00yueHus, 00pa30BaTebLHBIX TEXHOIOTHH H 0COOEHHOCTEH OTACTBHBIX
KaTeropui aClupaHToB (aJBIOHKTOB), YTBEPIKCHHBEIMH Ilpukazom MunoOprayku Poccum ot
20.10.2021 Ne 951 u TlonoxeHHeM O MOArOTOBKE HAay4HBIX W HAYYHO-IIEJIarOTHYECKUX KalpOB B

acrupanType (aXbIOHKTYpe), yrBepkaeHHbM [loctanosnenuem [Ipasutensetsa PO ot 30.11.2021
Ne 2122.

Pabouast mporpamma coctaBnena g . 4., sou [:'/z/&w/mzr 28
[ [

PABOYAS TIPOTPAMMA PACCMOTPEHA U OJIOBPEHA ma 3acenanun VYeHOro
cosera MpHUX CO PAH (Ilpotokon No.Z  oT «£2 » gredpors 2022 T.)




1. Henu v 3a1a4u yuyeOHOH TUCIHIIMHBI

Heap wn3ydenus guctumuinHel «®Duszmdeckas Xumus». npuodbpereHue (GpyHIaMEeHTaTbHBIX
3HAHUH H TNPAaKTHMYECKHMX HAaBBIKOB, HEOOXOAMMBIX Ui NpOPEecCHOHATBHONH  HAaydHO-
HCCJIEIOBATENIHCKOM, HMHHOBAIIMOHHON M 00pa30BaTeIbHON AEATEIBHOCTH B 00JacTH (PU3NUYECKOU
xuMud; (opMuUpoBaHHE 0000IIAIONIEH TeopeTHYecKor 0a3bl A M3ydeHHs (DyHIaMEHTaIbHbBIX
OCHOB (DM3MUYECKOI XMMUU U BO3MOKHOCTHU UX UCIIOJIb30BAHUSA HA MPAKTHKE.

3apaum:

- (hopmupoBanue y o0ydaromUXcsi COBPEMEHHBIX MpEACTaBICHUN 0 (pU3MUeCKOl XUMUH, ee
POJIU ¥ 3HAUMMOCTH B COTIOCTABJICHHUH C APYTUMU XUMUUYECKUMU HAyKaMU;

- OCBOGHHE HAaBBIKOB TEOPETHUECKOTO aHAM3a PEe3yJbTaTOB  JKCIEPHUMEHTAIbHBIX
UCCJIETOBAHUM B 00J1aCTH (PU3NYECKON XUMUM;

- OCBOGHHE METOAOB IUIAHUPOBAHHMS OKCHEpUMEHTa M 00pabOTKM  COOCTBEHHBIX
HCCIICIOBAHUIM;

- 00Oy4eHHEe YMCHHIO CHCTEMATH3UPOBaTh M  0000IIaTh pe3ylnbTaThl COOCTBEHHBIX
WCCJIEIOBAHHM B COMOCTABJICHUH C U3BECTHBIMH JIUTEPATyPHBIMU JaHHBIMU;

- o0yueHHe YMEHHIO HCIIOJb30BaTh B pPabOTe MNpOTpaMMHO-allapaTHBIE CpPeACTBa IS
U3Yy4eHUs (PU3NKO-XUMUYECKHUX MPOIECCOB;

- oOyueHre yMEHHIO O(OPMISATH PpE3yJIbTaThl COOCTBEHHBIX HCCIEAOBAaHUI B BHIEC
nyOIMKanuil, OTYETOB, TOKIAI0B.

2. MecTo IMCUMILIMHBI B CTPYKTYPe NPOrpaMMbl aCHHPAHTYPbI

Juctumuinna «®u3uveckas XUMHUS» SBISICTCS 4YacThio 00pa3oBaTEILHOTO KOMITOHCHTA
(ITogpaznen 2.1.1.3. paznena 2.1.1. «O0sa3aTenpHble JUCHUIUIMHBD) IPOrpaMMbl aCIIUPAHTYpPHI 110
Hay4yHOU crieruanbHOCTH 1.4.4. Odusnueckas XUMHUSL.

Y4eOHast JUCIHUIUINHA PEATH3yeTCsl Ha IIEPBOM B BTOPOM TOy OOyUCHUSI.

3HaHMS, YMEHUS WU HaBBIKH, MPHOOPETEHHBbIC aclUpaHTaMH IO pe3ylbTaTaM H3y4YeHUS
yueOHOU JUCIUIUINHB «Du3udeckas XUMHS», HCIONB3YIOTCS WMH IS CIa9l KaHIUAATCKOTO
9K3aMeHa M NP HAMUCAHWH JUCCEPTAIIMOHHON pabOThl Ha COMCKAaHWE YUCHOW CTENeHU KaHaAuaaTa

HayK.
3. Tpe6oBaHusi K pe3yJbTaTaM OCBOCHHS THCIHUTITHHBI

[To okoHYaHUM U3yUYEHUS TUCIUTIIUHBI ACTIUPAHTHI JIOJDKHBI Oy TIyT:
3namp:

® COBpPEMEHHBIE IOCTHKEHUS HAYKU U TIEPEI0BbIE TEXHOJIOTUH B 001aCTH (PU3NUECKON XUMUH;

® COBpPEMEHHBIE METOJABl  HCCIEIOBAaHUS, HCIOJIb3yeMble TIpU  (PU3UKO-XUMUUYECKUX
HCCIIEN0BAHUIX;

® TEOPETUUYECKHE MPEICTABICHHUS] XHMHUH, B TOM YHUCJIE O CTPOSHUU U MEXaHU3MOB XUMUYECKHUX
peaKkImii;

e BaKHEHIINE METOABI KBAHTOBOM XUMHUU

e (yHIaMEHTAJIbHBIE OCHOBBI M METOJABl JM3aiiHA W CHHTE3a XUMHUYECKHX COCIUHEHHH U
MaTepuasoB, B TOM YHCIIE U C 3apaHee 3aJaHHBIMU CBOMCTBAMH;

® METOABl HCCIICNOBAHMS CTPYKTYpPhl M (PYHKIIMOHAIHHO BaXKHBIX CBOWCTB XHUMHYECKHUX
COETUHEHUN.
Ymemes:

® OIICHWBATH MEPCIEKTUBHBIC HATIPABJICHUS Pa3BUTHSA (PU3NUECKON XUMHH C Y4€TOM MHPOBOTO
OIIBITA;

® aHAJTU3HMPOBATH B3aUMOCBA3b MEXIY COCTABOM, CTPOEHUEM U CBOMCTBAMH COEIUHEHUI, B TOM
YHUCJIe, HAHOCTPYKTYPUPOBAHHBIX MAaTEPHAJIOB;

® TPUMEHATH COBPEMEHHBIE METONbI U CPEJICTBA HUCCIEAOBAHUS JUISI PEIICHUS KOHKPETHBIX
3aa4 PU3NIeCcKOl XHUMHH;



® IIPOTHO3MPOBATH W WCIOJb30BaTh PEAKIMOHHYIO CIOCOOHOCTh XWMHUYECKHUX BEIIECTB B
Pa3IMYHBIX arperaTHBIX COCTOSIHUSAX M SKCTPEMAIbHBIX YCIOBUSX.
Hmems onvim:

® [JIJAHUPOBAHUS MPOLIECCOB PEIICHMS 3a7a4 (U3HIESCKON XUMUU;

® aHAJM3HMPOBAaTh BO3MOXKHOCTH CO3JaHHMS HOBBIX TEXHOJIOTHMH Ha 0a3e MPOBEIACHHBIX
HUCCIENOBaHUN,

e paboTHl C MPOTPaMMHO-ANMNAPATHBIMH CPEACTBAMH IS HM3yYeHUS (HU3UKO-XUMHUICCKHIX
MIPOLIECCOB.

4. CTpyKTypa M coaep:kaHue Y4eOHOH IMCUMILINHBI
OO0mias TpyA0€MKOCTh JUCIHUIUIMHBI COCTABIISIET 9 3aueTHbIX enuuull (324 vaca).
CTpyKTypa AUCHUNIMHBI

Ta6muma 4.1. Ctpyktypa y4eOHOM TUCHUTLTAHBI

Ne | HaumenoBaHue O0bemM yaeOHoM padoThI, U ®dopma
JVICIIATUTHHEI KOHTPOJIS
Bcero Bcero N3 aynuTopHbIX CP
aynutop. | Jlek | Jla6 | Il | KCP
1| usmieckas 324 144 63 | - |81 | 18 | 162 | Dxsamen
XUMHUS

Coaep:xaHue TMCHUILIUHBI
Copaeprxanue pa3jeioB M TeM THCHUIINHBI
Pasnen 1. CTtpoenue BemecTBa

OO0muye mNpUHIUIOBI KBAaHTOBO-MEXAHMYECKOTO  OMHCAHMSI  MOJIEKYJSIPHBIX — CHCTEM.
CranuonapHoe ypaBHenue IlIpéaunrepa amns cBoO0IHONM MOsEKybl. MeTo/bl pellieHUs] ypaBHEHUs
[penunrepa. Annabdatudeckoe npudnmxeHue. BeiOop BoHOBOM (QyHKIMM MoOseKyinbl. MeToasl
MO JIKAO u BC. Ilpunuun ITaymu. Teopema o cpennel sHepruu. CekyJsipHbIE ypaBHEHUS.
Bapuanuonnas teopema. Pacuet monekyibl Bogopoaa metogom MO JIKAO.

[Tpubnmxenuns Xiokkens. PacnpeaeneHue 31€KTPOHOB MO MOJIEKY ISIPHBIM YPOBHSIM.

OcHoBHbIE TPUOIMKEHUS TIPU pacyeTe OpraHu4YecKuX MoJiekyn MerogoMm MOX.

Pacuer Monekyn sTuieHa, OyragueHa u Oenzona merogomM MOX. OmnucaHue cBOMCTB
MOJIEKYJI U PEaKIIMOHHOH CIIOCOOHOCTH IO AaHHBIM pacdera. MHIEeKChl peaKInOHHONW ClIOCOOHOCTH.

WuTepnperanys CTPOSHHS MOJIEKYJ Ha OCHOBE OpPOUTAIBHBIX MOJeNeil M HcciaeloBaHus
pacrpeziesieHus AIEeKTPOHHOHN TIOTHOCTH. JIoKann30BaHHbIE MOJIEKYISIPHbIE OPOUTAIIH.

[IpencraBneHuss o 3apsjax Ha aToMax B MOJEKyle M mopsakax cssazed. Koppemsuuun
JECKPUIITOPOB AJIEKTPOHHOI'O CTPOEHUS U CBOWCTB MOJIEKYIL.

Pa3zpnen 2. TepMoagMHAMHUKA M KMHETHKA IIPOLECCOB COPOLIUM

AncopOent, aacopbar. Bunmbr anmcopOumm. CTpykTypa TOBEPXHOCTH U TMOPHUCTOCTH
agcopbOenTa. Jlokanu3zoBaHHas W JAEJIOKaJIM30BaHHAs ajncopOuus. M30TepMbl MOHOMOJIEKYIISIPHOM
COpOIMM MpPH HU3KUX M BBICOKMX KOHIIEHTpalusx copOtuBa. YpaBHeHue ['enpu u Jlenrmropa.
OmnpezneneHue TMOCTOSHHBIX B JTUX YypaBHEHMAX. JIMHaMUYecKUH XapakTep aJcopOIMOHHOTO
paBHOBECHS.

AncopOuust U3 pacTBOPOB.

VpaBuenne bpynayspa — Dmera — Temnepa (BOT) mist monuMoseKyssipHOW aacopOInu.
Omnpeznenenue MmIoLa Iy MOBEPXHOCTU afcopOeHTa. TepMoanHaMuKa MOTUMOJIEKYIIPHON copOIun
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Ha OCHOBE CTaTHCTUYECKON TepMmoauHamuku. OmnpeneneHUEe YHUCla CIIOEB TMOIUMOJIEKYISIPHOU
copOmm.

AncopOumst Ha MOPUCTHIX copOeHTax. Teopusi oobemMHoro 3anosHeHuss Mukpornop (TO3M).
Onpenenenne pasmepoB mop. M3oTepMbl copOIuM Ha TMOPUCTBIX COpOCHTaxX. YpaBHEHHE
Jy6ununa-Panymkesud. OmnpeneneHue MOCTOSHHBIX 3TOro ypaBHeHus. OIleHKa CTelneHu
3ar0JIHEHHS T10P.

Kuneruka copOuuu. Ckopocts ancopbuuu u necopb6buuu B Mozaenu JIsurmiopa. CKoOpocTb
MHOTOLEHTPOBOM aacopOiuu. YpaBHeHue PoruHckoro-3enpaoBuda. YpaBHEHHS A CKOPOCTH
azcop6muu u aecop6omuu banxema—bapra, KBana.

CopOuusa Ha aKTHUBHUPOBaHHBIX Yrisax. OOmias xapakTepUCTHUKa YIIIEPOIHBIX COPOEHTOB.
Mexanu3zM COpOIMH MOJIEKYJT M HMOHOB 3JIEKTpONUTOB. COpOIMs OpraHWYeCKHX BEIIECTB Ha
AKTUBUPOBAHHBIX YTJISX.

3aBUCUMOCTH a/IcOPOLIMU OT TeMIeparypbl. MeTObl pacueTa SHEPTUU aKTHBALUU aCOPOIMU
U JIeCopOIuu.

Hcnonp3oBanue copOuu Aiisi pa3AeieHus U KOHIICHTPUPOBAHUS B TEXHOJIOTHYECKUX CXEMaxX
MPOLIECCOB.

Pa3znea 3. Teopusi pacTBOpoB

[TapnuanbHble MOJIApDHBIC BEIUYUHBI. MeTonbl ompeneneHus MNapLUUaIbHBIX MOJIPHBIX
BEIWYUH TepMOIMHAMMYECKME TUIBI pPAcTBOPOB. DyHKIMSA CMENIEHUsA Ui HJICAIbHBIX H
HeHJleaJIbHBIX pacTBOpOB. IIpenenbHO pa3zbaBiieHHBIE PAcCTBOPHI, aTEpPMAlIbHbIE U PEryJspHbIE
pacTBOpbl, X cBoicTBa. Pacuer (yHKIMI CMEIICHUS MO Pa3IMYHBIM MOJIENSIM: MOJEIh apHOTO
B3aMMOJCHCTBUS, MOJEIb «OKPY)KEHHOTO aToMa», KBaHTOBO-XxuMudeckue wmonenu. CBssp
TEPMOJMHAMHYECKUX (QYHKIMI C paBHOBECHBIM IIOTEHIIMATIOM OMHAPHOTO CIUIaBa.

Pa3nea 4. ®a3oBbie paBHOBecHs

[Tonsitus kommoHeHTa, ¢aza, crteneHb cBoOonbl. [IpaBunmo Qa3 ['mb6ca. Ilpasmma
KypnakoBa. Mertonbl onucanusi (a3oBbix auarpamMm. PazoBble IuUarpaMMbl JABYXKOMIIOHEHTHBIE
cMecen. I[I/Ial"paMMBI C TBEpAbIMHU pacTBOpaMU MU C XUMHYCCKUMHU COCIAWHCHHAMMU. OIICHKa
¢$az0BOro cocrtaBa HAHOCTPYKTYPHUPOBAHHBIX OMHAPHBIX CIJIABOB MO JTAHHBIM 3JIEKTPOXHUMHUECKOTO
aHaJM3a.

Pa3nen 5. Kuneruka XuMH4eCKHUX peaKkuu

OcHOBHOI nocTyIaT XMMUYEeCcKON KuHeTuKkU. dopmManbHas kuHeTHka. CriocoObl onpeaeneHus
CKOPOCTH peakluud MeToJ oM (opmanbHON KuHeTHKU. Kunermueckue kpuble. Kunernueckue
ypaBHeHHA. KOHCTaHTa CKOPOCTH U NMOPAIOK peakyy. Peakiny nepeMeHHOro nopsjakxa.

Kuneruka nuddy3noHHO-KOHTPOIUPYEMBIX XUMHUECKUX peakiuil. 3axoHbl Puka. Pemenue
TUGPY3MOHHBIX 3a/ad MeTojaMHu (GOpMaabHONM KHHETHMKHM M MeroaoM Jlamutacca. CkopocTb U
CTaJIuU ANEKTPOAHOrO mporecca. YpapHenue Jlesuua. [longpuzanus snexkrponos. [onsporpadus.
Tok oOMeHa U mepeHanpsKeHne. 3aBUCUMOCTb CKOPOCTH CTaJlMU pa3psijia OT CTPOECHUS JBOWHOTO
ciosi. YpaBHEHUs AJis pesienbHOro Aud G y3noHHbBIN TOKA B BOJIBTAMIIEPOMETPHH.

Kunetnka HeoOpaTUMBIX 3JEKTPOIHBIX IPOLECCOB. ['eTeporeHHass KOHCTAHTa CKOPOCTH.
BnusiHue paznuyHbIX (PAKTOPOB HAa TOK M IMOTEHIHMAT HEOOPAaTHMOTO 3JEKTPOJHOrO IMpoliecca.
Kpurepun 0OpaTUMOCTH  3JNEKTPOJAHOrO mporecca. Fcrmonb3oBaHHE — ANEKTPOXHUMHUYECKHX
IIPOLIECCOB B TEXHOJIOTUH U aHAJIM3E.

KuHeTnka KaTalUTUYECKMX IPOLECCOB. ['OMOreHHBIM M TeTEepOreHHbIN Karanu3. PemieHue
KMHETUYECKUX 3a/lad KaTalMTUYEeCKUX mpoueccoB. Ponb copOuuu B TeTEpOreHHOM KaTallu3e.
Bri6op u ocHOBHBIE CBOICTBa Karanu3atopoB. MoauduipoBaHue KaTaau3aTopoB. TexHoJIorus
IIPUTOTOBJICHUS KaTaJIN3aTOPOB U MCCIEA0BaHNE UX CBOMCTB. CENEeKTUBHOCTD KaTalu3aTopa.

OCHOBHBIE TPOMBIIIICHHbIE KaTalUTU4YecKue nporecchl. Ponb nuddy3mu B KUHETHKE
reTepOTreHHBIX peakiuid. KHHeTHKa reTreporeHHbIX KaTATUTUUYECKUX peakuuil. PazauyHbie peskxumbl



NPOTEKAHUS peaKiuil (KMHETHYeCKas M BHEIIHSS KUHETHYecKas OO0JIaCTH, OOJaCTH BHEITHEH |
BHyTpeHHel nuddy3un).
Peakium B pacTBOpax, BIMSHUE PACTBOPUTEIS U 3apsaa Pearnpyromux yacTuil. KieTouHsri
ad ekt u conpBaranysi. DepMEHTATUBHBIN KaTaJN3.

Pa3znen 6. IToaroroBka k KaAaHAUIATCKOMY 3K3aMEHY

Conepxanmne pazzaena AudQepeHIMpPOoBaHO, TaK KaK BKJIIOYACT OTBETHI HA BOIPOCHI
aclMpPaHTOB 110 MpPOrpamMMe KaHAMJATCKOIO MMHHUMYMa, IPOpabOTKY U IOBTOPEHHE TEPMUHOB M
TeM 1o 3ampocy. Takke B coAep)KaHUE BKJIIOYEHA NPOpabOTKa TeopeTHdecKkoro Oasuca
HKCIEPUMEHTAIBHON pabOThl B paMKaX y3KO CIEIUATU3UPOBAHHBIX TEM TUCCEPTALMOHHBIX PabOT

aCIHUPAHTOB.
Pa3zgennl AMCHMIIIMHLI U BUABLI 3aHATHNA
Tabnuma 4.2. Paznensl AUCUUIUIMHBI M BUBI 3aHATHH ¢ yKa3aHUEM TPYI0EMKOCTH
Ne HaumenoBanue Buner yue6HOI paboThl U TPYIOEMKOCTbD, DopMbI
pa3zeNnoB U TeM q TEKYIETOo
Beero | Jlex | Jla6 | IT | CP | KCP KOHTPOJIA
yCIIEBAEMOCTHU
Pasznea 1. Ctpoenue BenecTBa
1 KBaHTOBO-XMMHUYECKHH pacyeT 8 5 ) 5 4 i
MOJICKYT
9 Or1eHka peakImoOHHOM 8 5 ) 5 4 | Cobecenoanue
CIOCOOHOCTH MOJIEKYJ Pemenue 3anau
3 OreHka TepMOJUHAMUYECKHUX § 11 5 ) 5 4 3
MapaMeTPOB XUMUYECKUX PEeaKInil
Pa3nes 2. TepMoanHAMHKA U KMHETHKA MPOLECCOB COPOLIUM
4 YpaBHEHHs MOHOMOJIEKYJIIPHOI 13 3 ) 3 v i
azcopoIuu
VYpasuenue bpynayspa — Omera —
Tennepa (b3T) nns
5 | HOTUMONIEKYIIIPHOU afCcOPOIIHH. 13 3 - 3 7 -
Onpexnenenue miomaau Cobeceonarnie
MTOBEPXHOCTHU a/1cOpPOEHTA.
Pemenue 3agau
6 | CopOuusi Ha HOPUCTBIX COPOEHTAX. 13 3 - 3 7 -
Kuneruka copbuun. YpaBHeHue
Porunckoro-3enbaoBuya.
7 | YpaBHEHHUs 7151 CKOPOCTH 17 3 - 3 7 4
ancopbunu u necopbuuu banxema—
bapra, KBana.
Pasnen 3. Teopusi pactBopoB
[MTaprimanbHbIE MOJTBHBIE BETHYNHBI.
MerToab! onpeeneHus
8 | mapuMaIbHBIX MOJSPHBIX BETHYNH 14 3 - 3 8 -
TepMonrHaMUYEeCKUE TUTTBI
acTBOpOB
gDyHKI_II:ISI CMEIIIeHUs IS Cobecenoparme
9 14 3 - 3 8 - Pemenue 3amau
pa3IMYHBIX TUIIOB PACTBOPOB
YpaBHEHHUs1, ONIUCHIBAIOLINE
10 | TePMOMHAMIIECKHE byHKIIN 17 3 ) 3 8 3

CMCUHICHHUA KOMIIOHCHTOB B paMKax
Pa3IMYHBIX MOJIETIEH




Pasznea 4. ®a3oBbie paBHOBeCHS

®da30Bble IUArpaMMbl OMHAPHBIX
11 Amarp p 13 3 - | 3| 7 -
CHCTEM.
CobecenoBanune
Onenka ¢a3oBoro cocrara
Pemenue 3agau
12 | HaHOCTPYKTYPHUPOBAHHBIX 15 3 - 3 7 2
OMHAPHBIX CIJIABOB
Pasznea S. Kuneruka XuMu4ecKuxX peakuuii
dopmanbHag KHHETUKA
13 p . 9 2 - | 2] 5 -
XUMHYCCKHUX PEAKIIHIA
Kuneruka mn 3UOHHBIX
14 nuddy: 9 2 - 2 5 -
ITPOIIECCOB
Kunernka HeoOpaTHMBIX
15 p 9 2 - | 2] 5 -
3JIEKTPOJIHBIX MTPOIECCOB
Kputepun oOpatumocTi Cobecenonanme
16 puTep 9 2 - 2 5 - Pemenne 3amau
AJICKTPOJIHBIX MTPOIECCOB
KuHeTrka KaTaIuTHYECKUX
17 | npoueccoB. depMeHTATUBHBII 9 2 - 2 ) -
KaTallns.
OCHOBHBIE IIPOMBIIIIICHHEIE
18 P 15 2 - | 2| 5 6
KaTaJTUTHYECKHUE ITPOIECChI
Paznen 6. [loaroToBKa K KAaHAHIATCKOMY IK3aMeHY
IToaroroBka K KaHAUIATCKOM
19 | o4 e y 108 | 18 | - | 36| 54 - | Cobecenopanue
IK3aMEHY
Bcero uacos: 324 63 - 81 | 162 18

Paboueit nporpamMmoii aucuuIuinHel «Pu3ndeckas XUMHUsD IPElyCMOTPEHA CaMOCTOsTeNbHas
pabora oOyuatomerocss B oobemMe 162 u. CamocrosiTenbHass paboTa NPOBOAUTCA C IIEJNIBIO
yrIyOneHuss 3HaHUM 1[0  JUCHUIUIMHE W MOJKperisieTcs  y4yeOHO-METOAMYECKUM U
MH(OPMALIMOHHBIM OOECIeYeHUEM, BKJIIOYAIOMIUM Y4Y€OHUKH, y4eOHO-METOIUYEeCKHe MocoOus,
KOHCIIEKTBI JIEKIMi, ydeOHOe 1 HayuyHOe IpOorpaMMHoOe o0ecrieueHue, pecypcsl MIHTepHeT.

[lepeueHpb peKOMEHIYyEeMbIX BUJIOB CAMOCTOSATEIbHON PadOTHI:

- peryssipHasl mpopaboTKa MpPOIIEHHOro Ha JIEKIMAX Y4eOHOro MaTepualia Mo paszzeiam
Kypca,

- O3HAKOMJICHHE C JIMTepaTypoll B DIEKTPOHHO-OMOIMOTEYHBIX CHCTEMaX, BKJIIOYas
nyOJIMKalMy M3 HAay4HBIX JKYpHAJIOB, IUTUPYyeMbIX B Oa3ax Scopus, Web of Science, Chemical
Abstracts, PUHII;

- IOCEIIEHUE OTPACIIEBbIX BEICTABOK, CEMHUHAPOB, KOH(PEPEHINN pa3IMUYHOrO YPOBHS;

- yuactue B cemmuHapax HMpUX CO PAH no Temaruke Kypca, Hay4YHO-METOJAMYECKHUX
CeMMHapax J1abopaTopHil, MOCEIIeHNEe 3allUT JUCCepPTalMii Ha COHWCKAHUE YUYEHOW CTENeHU
KaHJIuAaTa u JOKTOpa HayK;

- IOATOTOBKA K cJladye dK3aMeHa I10 Kypcy.

5. Opranusanus TeKylmero KOHTPOJI M MPOMEKYTOYHOH aTTecTAllUH
10 UTOraM OCBOCHUS Y4eOHOM IMCIUTIIUHbI

Texkyumii KOHTPOJIb 0 qUcHUIUIMHE «DU3ndeckast XUMHUS OCYIIECTBISIETCS B CIEAYIOIINX
dopmax: codeceoBaHUE M0 KOHTPOJILHBIM BOIIPOCAM H PEIICHHE 3ajad.

CobecenroBaHre — CpPEICTBO KOHTPOIs, OpraHU30BaHHOE B ¢dopMe cobeceqoBaHUs IO
TEMaTHKE U3y4aeMOU TUCIUIUIMHBI, pACCYUTAHHOE Ha BBIICHEHHE 00beMa 3HaHUN 00ydaromierocs
M0 BCEM U3YYCHHBIM pa3feliaM, TeMaM; CBOOOJHOTO WCIONb30BAHUS TEPMUHOJOTUU IS
apryMEHTHPOBAHHOTO BBIPAKEHUSI COOCTBEHHOW TIO3HIINH.

COGGCQI{OB&HHG MO0 KOHTPOJIbHBIM BOIpPOCaM W THCbMCHHBIM OTBCTAM Ha BOIIPOCHI
OILICHUBACTCS B COOTBETCTBUU CO CIICAYIOINIMMHU KPUTEPHSIMH: apryMEHTUPOBAHHOCTH ITO3UIIHH,
LIMPOTa UCIIOJIB3YEMBIX TEOPETUYECKUX 3HAHUM.




Pemienue 3a1a4 — cpeICTBO KOHTPOJIS, TO3BOJIAIOLIEE MTOJYYUTh BBISBUTH YMEHUE IIPUMEHSTh
IIOJIy4EHHbIE 3HaHUS HA IPAKTUKE.

Kpurepun oneHnBanus:

«OtnuyHo» - CocTaBlleH NPaBWIbHBIM ~ QIrOPUTM  pPELICHUs 3ajjauyd, B  JIOTMYECKOM
paccyXIeHuH, B BBIOOpe (OpMyI M pelIeHHH HET OMIMOOK, MOTy4YeH BEPHBIN OTBET, 33a]a4a perieHa
paLMOHATIBHBIM CIIOCOOOM.

«Xopomo» - CocTaBieH TNpaBWIbHBIA  aJIrOPUTM  pEHICHUS 3aJadd, B  JOTMYECKOM
pacCyKIEHUU M PEIEHUHM HET CYLIECTBEHHBIX OIIMOOK; MPAaBUIBHO CAETIaH BbIOOp Gopmyn s
peLICHHs; €CTh OOBSICHEHHE pEIIeHHs, HO 3ajJaya pelieHa HEPalMOHAJIbHBIM CIIOCOOOM WIIH
JIOIYLIIEHO He 0oJiee ABYX HECYIIECTBEHHBIX OIIMOOK, MOIy4€H BEpHBIN OTBET.

«Y 10BJIETBOPUTEIBHOY - 3a/laHNE TIOHATO IPAaBUJIBHO, B JIOTUYECKOM pACCYKICHUM HET
CYIIECTBEHHBIX OHIMOOK, HO JOMYIICHHI CYIIECTBEHHbIE OMMOKKA B BBIOOpEe (opmyn wim B
MaTeMaTHYeCKUX pacyeTax; 3a/laya pelieHa He MOJHOCThIO U B OOLLEM BUE.

«HeynoBneTBopuTenbHO» - 3aj1aua pellieHa HENPAaBUIIbHO. 3a/1aya HE pPelleHa.

IIpomesxxkyTouHasi aTTecTanMs O JucHUIUIMHE «DU3MuUecKas XUMHS» MPOBOJUTCA Ha
BTOPOM rony oOydeHus B (opMmMe dIK3aMeHa M Ha YEeTBEPTOM Toay B (opMe KaHIHIATCKOTO
JK3aMeHa.

Ok3aMeH (KaHAMJATCKUNW HK3aMEH) — CpEACTBO, IO3BOJIAIOIIEE IOJYUYUTh HKCHEPTHYIO
OLIEHKY 3HaHUH, yMEHUH M HABBIKOB, IOJYYEHHBIX [0 MTOraM W3YYEHHUS TUCLUIUIMHBI
«Duzndeckas XUMHUs», TTO3BOJISIOMNX aCIUPAHTY aHATM3UPOBATH PA3UYHbIC (DAKTHI U SIBICHUS B
cBoel mpodeccuoHaIbHON 00J1aCTH.

KanaunaTckuii 5K3aMeH MpOBOAUTCS B IPUCYTCTBUHM HE MEHEE 2 4WIEHOB 3K3aMEHAI[MOHHOMN
KOMHUCCHH U3 COCTaBa, yTBepxkaeHHoro npukazom no MpNX CO PAH, B ycTHOM MM NMCbMEHHOM
BUJIC C MOCJIEAYIOUIMM YCTHBIM COOECEeIOBaHHEM IO BOIIPOCAM, YKAa3aHHBIM B 3K3aMEHALlMOHHOM
Ounere. Ha moaroToBKy OTBETOB B IUCBMEHHOM BHUJI€ OTBOAMTCS | aKajeMUYecKUi Jac.

PesynpTaThl  clauM  9K3aMeHa ~ OLEHHMBAIOTCA  KAaK  «OTIMYHO»,  «XOpOILOY,
«YZOBIIETBOPUTEIBHOY, «HEYAOBIECTBOPUTEIHHO.

Kpurepuu onieHuBaHMs OTBETA aclIUPAHTA!

- JUI1 OLIEHKH «OTJIMYHO»: HaJIW4Yhe TIIyOOKMX M WCYEPNBIBAIOIINX 3HAHUH B 00BeMe
IporpaMMbl KaHAWJATCKOTO HK3aMe€Ha, NMpaBHJIbHbIE W YBEPEHHbIE JAEHCTBHUS MO MPUMEHEHHIO
TEOPETUYECKUX 3HAHUHM JJIS PEIICHHs MPAaKTHYECKHX 3ajad, TPaMOTHOE W JIOTMYECKH CTPOWHOE
U3JI0KEeHNEe MaTepuaia Ipyu OTBETE, 3HAHUE JIOTIOJIHUTENIFHO PEKOMEHI0BAaHHOM JIMTEPATypHI;

- U1l OLIEHKU «XOPOILIO»: Halu4Khe TBEPAbIX M JOCTaTOYHO MOJHBIX 3HAHUM MPOrpamMmbl
KaHIUAATCKOTO0 5K3aME€Ha, HE3HAYMTEJIbHblEe OMIMOKM NpU OCBEHIEHUM  3aJaHHBIX BOIPOCOB,
NpaBUIbHBIE JEUCTBUS MO MPUMEHEHHIO TEOPETUYECKUX 3HAHMU JUIs pEIIeHUs] NMPaKTUYEeCKHUX
3a/1a4, YeTKOE U3JI0’KEHNE MaTepuaa;

- Ul OLIEHKU «YyJIOBJIETBOPUTEIBHO»: HAJIW4YHE TBEPJbIX 3HAHUN NMPOWUJEHHOT0 MaTepuaa,
U3JI0’)KEHUE OTBETOB C OMIMOKaMM, YBEPEHHO HCIIPABIISIEMbIMU MOCJE JOTOIHUTEIBHBIX BOIPOCOB,
HE00XO0/IMMOCTh HaBOJSIIUX BONPOCOB, NMPaBWIbHBIE ACUCTBUS MO NPUMEHEHHUIO TEOPETUYECKUX
3HAHWH IS PeIICHUS TPAaKTUIECKHUX 3a/1a4;

- Ul OLICHKH «HEYJOBJIETBOPUTEIBHO»: HAJMUUE IPyOBIX OMMOOK B OTBETE, HEIOHUMAaHHE
CYILIHOCTH HU3JIaraéMoro BOIIpOca, HEYMEHHE MPUMEHSITh 3HaHHS Ha MPAaKTUKE, HEYBEPEHHOCTb U
HETOYHOCTH OTBETOB Ha JIOTIOTHUTENILHBIC ¥ HABOJISIINE BOTIPOCHI.

JlMcuuIuiiHa CUMTAeTCsl OCBOCHHOM, eciii OOy4aroIMMCs MOMYYMJI OLEHKY «OTIMYHOY,
«XOpOLIO», «yI0BIETBOPUTEIILHOY.

OueHovHbIe CpeaCcTBA /1JIs1 MPOBeAeHHUs TEKYIEro KOHTPOJIsI
IIpuMepbl KOHTPOJABbHBIX BONPOCOB /ISl IPOBeAeHHs cO0ece]0BAHUSA

1. O6mwme npuHIHITBI 00pa30BaAHKS XUMHUYECKUX CBSI3CH.

2. OcHOBHBIE PUOTIKEHUS TIPU PEIICHUN KBAHTOBO-XMMHYECKHX 3a7a4
3. Metozsl BIOOpa BOTHOBOM (PYHKITUH MOJICKYJIBI

4. Metonapl pemienus ypasaenus lllpennnrepa



OcHOBHBIE TPUOJMIKEHUS TIPU pacueTe MoJIeKysl MeTogoM MO-XroKkes.

DJIEMEHTBI CHMMETPUHU MOJIEKYJT

Pacder mosiekyn oprannyeckux Bemiects metogoMm MOX.

UYto Takoe 77 - AJIEKTPOHHAS IJIOTHOCTh HAa aTOMaxX, MHAECKC CBOOOIHOM BaJIeHTHOCTH, OPSIOK

CBSI3M MEXIYy aToMaMu?

9. MoKeT 51 OBITh MOPSIOK CBSA3H MEXKY aTOMaMH IPOOHON BETUUMHON?

10. CdopmynupyiiTe OCHOBHBIE TOJ0KEHUS Teopun JIsHTMIOpa.

11. Kakoif wu30TepMOil OINUCHIBAETCS MHOTOLIGHTPOBas  aIcopOIUsi Ha  OJHOPOIHBIX
MOBEPXHOCTSAX?

12. Kak npoBepHUTbh COOTBETCTBUE OIBITHBIX TAHHBIX IaHHOW H30TEepMe copOIuun?

13. PacckaxkuTe, Kak MOXKHO ONPEACTUTh MOBEPXHOCTh TBEPABIX TEJI HAa OCHOBAaHUH
aZIcopOIMOHHBIX JaHHBIX (MeTo JIaurMiopa, BOT, ["apkunca u IOpa).

14. Kakwue cymecTByIOT 0COOCHHOCTH aJcOpOIMU BEUIECTB B MUKPOTIOpax?

15. Kak npoBoauTcs onpeeneHue pa3MepoB nop no ypaBHenuto. Jlyoununa — PagymikeBuy?

16. Pacckaxwure, Kakue CyIIECTBYIOT OCOOCHHOCTH M3y4YECHUsI KMHETHKH TPH MHOTOIICHTPOBOU
copOrun?

17. Chopmynupyiite KUHETHUECKU 3aKOH banxema.

18. Pacckaxkute, kakue ObIBalO0 TEPMOJMHAMHUECKHUE TUITBI PACTBOPOB.

19. DHTampnus U SHTPONUS CMEIICHUS HA OCHOBE MOJIEJIH MAPHOTO B3aMMO/ICHCTBHS.

20. DHTaNbIUs U SHTPOIUS CMEIICHUS HA OCHOBE MOJIENIU OKPYKEHHOT'O aTOMa

21. DHTANBIUS M SHTPOIUS CMEUICHHUsI, PACCUUTAHHAS 10 KBAHTOBO-XUMHUYECKUM MOJICIISIM.

22. TloctynaTsl, MO3BOJSIONINE OMMCHIBATH (Pa3oBble pPaBHOBECUS C TOMOIIbIO (PA30BBIX
Jyarpamm.

23. PaccMoTpuTe HECKOJIBKO MPUMEPOB (PA30BBIX AUATPAMM C TBEPJbIMU PACTBOPAMH.

24. Kak cBs3ana oHeprusi [ub0ca ¢ paBHOBECHBIM MOTEHIMAJIOM  OKHCIUTEIHHO-
BOCCTAHOBUTEIbHON CUCTEMBI?

25. Kakne mapameTrpsl KHHETHYECKOTO TIPOIIECCa OINMCHIBAIOTCS METOAOM  (OpPMaIbHOM
KUHETUKU?

26. Kunermueckue napaMeTpbl 1udGy3HOHHO-KOHTPOIUPYEMBIX XUMHUECKUX PEAKIINH.

27. Kak MoHO paccuutaTh ko3¢ puruent nuddysun nona B pactsope?

28. I'maponrHaMHUYECKUE KPUTEPUH 0OPATHMOCTH DIIEKTPOIHBIX MPOIIECCOB.

29. T'omorenHble KaTanu3atopsl. [IpuBeauTe npumMepsl.

30. ®depMeHTATUBHBIN KaTaJlU3 U €r0 0COOEHHOCTH.

31. IlpuBenuTe mpuMepbl U3BECTHBIX KATATUTUYECKUX MPOIIECCOB.

N O

Tembl pemienus 3aga4

1. KBanToBo-xuMu4eckuii pacuer Mojaekya MmerogoM MO Xrokkerns.

2. Onpenenenne MoBepxHOCTH copOeHTa metogoM BOT.

3. Copbuus Ha mopucTsix copOeHTax. OnpeseneHne MOCTOSIHHBIX B ypaBHeHuH JlyOuHMHA-
Panymkesny.

4. PacueTbl MO OIIEHKE cocTaBa (a3 HAHOCTPYKTYPHBIX 3JIEKTPOJIUTUYECKHX OCAIKOB II0
OTIBITHBIM JTAHHBIM.

5. 3akonsl 1u¢py3noHHON KHHETUKH. PacueT koadduimentoB qudQy3un HOHOB.

6. KuneTnka HEOOpaTHUMBIX AJIEKTPOIHBIX MPOIIECcCOB. PacueT KHHETHYECKHUX IMapaMeTpoB.

IIpumepsl 32124 AJ1s1 CAMOCTOATEILHOIO PeLICHUS

1) Metogom Xrokkens (MOX) naiitu sneprun MO, koadduimentsl pasioxenus MO 1o
6a3ucHpiM AO, NOJIHYIO SHEPTUI0 MoJieKynbl CoHy.

2) Metonom MOX HaiiTn opOuTanbHble SHepruu, Kodddummentsr pasznoxenus MO 1o
6azucapiM AO u mosHyro sHepruto (1) ammumpHoro paawkaina CH,-CH-CHj, (2) ammmibHOTO
katuoHa u (3) amuibHoro anuoHa. (IIpuasate h=0, k=1).



3) Meromom MOX paccuutarh opOWTanbHbIE 3apsabl aromMoB U mopsaku C-C cBsseir B
AUVIMJIBHOM pajiuKale, KaTHOHE W aHuoHe. [y pajgukana paccuuTaTh CIIMHOBBIE IUIOTHOCTH HA
aToMax yriepoja.

4) Metonom MOX Haiitn sHeprun MO, koddduumentsl pazioxenus MO, sHepruro
MOJIEKYJIbI, OpOUTATbHBIE 3apsi/Ibl aTOMOB U MOPSIIKK CBsi3elt B MoJiekyie hopmanpaeruga CHy=0.

5) Meronom MOX Haiitn sHeprun MO, koddduimmentsr paznokenus MO, sHepruio
MOJIEKYJIbI, OpOUTATIbHBIC 3apsAIbl ATOMOB M MOPSAAKU CBsA3eil B Monekyse ximopBunuiaa CHy=CH-
Cl.

6) Metomom MOX Haiitu sHeprun MO, kodpdunuentsl pasznoxkerus MO, >HEPruio
MOJIEKYJIbI, OpOWUTAJbHBIE 3apsabl aTOMOB W TOpsaku cBszedl B Mosekynax CHo=C=0 wu
CH2=C=NH.

7) Paccumraiite ynmenbHYI0 IMOBEPXHOCTh aJICOpOCHTA IO HM30TEpME aaCcopOIMU a30Ta,
ucnonbp3yss ypaBHeHue BOT. Ilmomans, 3aHuMaemas MOJIEKYJIOH a30Ta B IIJIOTHOM MOHOCIOE,
cocraBisier 16-10%° m

P/Ps A, MOJIB/KT
0,0286 2,16
0,136 3,02
0,200 3,33

8) B Tabmnuie npuBeicHbI JaHHbBIC [0 aICOPOLUH MAPOB BOJBI MAKPOIIOPHUCTHIM aICOPOCHTOM
Ipu KomHaTol Temmeparype. llomb3ysace ypaBHeHHeMm JleHrmiopa, OIpeneNuTe €MKOCTb
a/1cOpPOLIMOHHOI0 MOHOCJIOS:

P-10-3,Ila A, MOJIB/KT
4,68 6,28

7,72 9,22

17,77 14,89

9) Ucnonb3yst ypaBHenue JyounnHa-PamymikeBuya, paccuuTaiiTe 00beM MHUKPOIIOp Cakd Ha

OCHOBE JIaHHBIX 00 azicopOIMu MapoB OeH3oJ1a (MOJIbHBIN 00BeM OeH301a 88,8 CM3/MOJ'II))I

P/Ps A, MOJIB/KT
0,3 1,10
0,4 1,38
0,5 1,60

10) Paccuuraiite Bpems MOJOBHHHOW KOATYJISIIIMM ad3pO30JIsl C JUCIEPCHOCTHIO YaCTHIL
2,5-108 Mt m KOHILIEHTpaLHen 1,5-10'3 KF/M3, €CIIM KOHCTaHTa OBICTPON  KOAaryssIuu
Cmonyxosckoro pasta 3-10™° m%/c. ITnoTHOCTS YacTHIr 23p0301st TpHEMATE paBHOi 2200 Kr/m°,

11) Onpenenure quaMeTp Kamuusipa, Ciid XJI0pohopM MOAHSIICS B HEM Ha BbIocTy 12,3 cM.
6 =27 mJx/M%; Ap = 1490 kr/m3, © = 0 °C.

12) PactBopennoe B Bozae IIAB ancopOupyercs Ha MOBEpXHOCTH pasjielia BOAA-PTYTh H
COOTBETCTBUU ¢ ypaBHeHueM Jlenrmiopa. [lpu stom, npu konuentpanus [1AB 0,2 mons/n, crenens
3arnoyiHeHust moBepxHocTu paBHa 0,5. Paccuuraiite 3HayeHne Mex(pazHOTO MOBEPXHOCTHOTO
HaTsDKeHUsT Ha TpaHuine pryTbh-pactBop mpu 25°C u CIIAB = 0,1 moinb/n, y4yuThiBas, 4To B
orcyrctBue [IAB moBepxHocTHOE HaTspkeHue coctaBisieT 0,375 J[x/M2, a miomass, 3aHUMaeMast
monekyoii ITAB B MoHoci0e paBHa 20+10-20 M.

13) Paccuuraiite TommmnHy muddysHor yactu JDC wactun runposons Agl mpu 25 °C.
Hucnepcuonnas cpena 3o0ms (€ = 77) conepxut Ba(NO3)2 (M = 261) ¢ xonuentparueit 50 r/m3.
Bo ckonpko pa3 u3MmeHuTcs TommuHa Juddy3HOM yacTth, eciau KoHueHTpauuio Ba(NO3)2
MOBBICUTH B 4 pa3za?

14) Paccuuraiite uncieHHyr0 KoHueHTpanuio 301 Al,O3, eciu U3BECTHO, YTO €ro MaccoBast
koHueHTpauus paBHa 0,3 xr/m”. Koadduument muddysun uvactui 2:10° MZ/CyTKI/I, IIJIOTHOCTh
Al,03 4 t/cM®, BsskoCTB Cpelibl 10° Ia-c, temriepatypa 25°C.

15) HaiiguTe BemMUYMHY 3JIEKTPOKHHETHYECKOTO MOTECHIMANA Ul CYCIICH3UH KBaplia B BOJE,
€CJIM TP AEKTpodopese YacTHIIbl MepeMenatoTess Kk anoay. Cmemnrenue rpanuisl 3a t = 30 MuH
coctaBmwio 5,0 cM. HampspkeHHOCTh 3iekTpuueckoro mons H = 10-10° B/m. JwusnekTpudeckas
IIPOHUIIAEMOCTB Cpeibl € = 81, BA3KOCTh CPEbl ) = 1-10° H-c/m°.
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OueHoYHBIE cpeICTBA A5 NPOBeIeHUs] MPOMEKYTOUHOM aTTecTaluu

DK3aMEHAIIMOHHBIN OWJIET COCTOMT M3 TPEX TEOPETHUYECKHUX BOIMPOCOB, TEMAaTHKa KOTOPBIX
IpeJICTaBIeHa B IPOrpaMMe KaHIUAATCKOrO HK3aMeHa.

Oo0pa3ubl OKm1eTOB
dusnyeckas XUMHUSA

buner 1

1. OcHOBHBIE TIOJOKEHUS KIJIACCUYECKOW TEOPUU XHUMHYECKOro crpoeHus. CTpyKTypHas
dopmyna u rpad monekynbl. Mzomepus. Kondopmanuu mosnekyn. CBsi3b CTPOSHUS M CBOWCTB
MOJIEKYIIL.

2. OCHOBHBIE TIOHATHS TEPMOJAMHAMHUKHU: W30JUPOBAHHBIE U  OTKPBHITHIE CHCTEMBI,
PaBHOBECHBIE W HEPAaBHOBECHBIC CHUCTEMBI, TEPMOJMHAMHYECKHE IIEPEMEHHBIC, TEMIIepaTypa,
WHTEHCHUBHBIC U YKCTCHCUBHBIC IIEPEMEHHBIC. Y PaBHEHUSI COCTOSIHHUSL.

3. [IpocThie U CIOXKHBIE PEaKIIUU, MOJIEKYISIPHOCTh U CKOPOCTh MPOCTOM peakiuu. OCHOBHOI
MOCTYyJaT XUMHYECKOW KuHeTHKH. CrocoObl OmpenesieHus CKOpOCTH peakiuu. Kunernueckue
kpuBble. Kunernueckue ypaBHeHusa. KoHcTaHTa CKOpOCTM M TOPSIOK peakuuu. Peakuuu
MEPEMEHHOTO TIOPSJIKA.

buner 2

1. O6mue nNpUHIMNBI KBAaHTOBO-MEXAHWYECKOI'O OINUCAHMUS MOJIEKYJSPHBIX  CHCTEM.
CranmonapHoe ypaBuenue Illpeamnrepa it  CcBOOOTHOW  MOJIEKYJbL.  AnmabaTudeckoe
npubimxenue. DIeKTPOHHOE BOJIHOBOE YpaBHEHUE.

2. IlepBBIli 3aKOH TepMOIWHAMHKH. Tersora, paboTa, BHYTPEHHSSI SHEPIHs, SHTAJBIIHS,
TEIUIOEMKOCTb. 3akoH ['ecca. CTaHmapTHBIE COCTOSHHSA M CTAHJAPTHBHIE TEIUIOTHI XUMHYECKHX
peakuuii. 3aBUCHUMOCTb TEIII0BOTO 3¢ dekTa peakiuu oT remrneparypsl. Dopmyna Kupxroda.

3. IlpuHIMN HE3aBUCHUMOCTH 3J€MEHTapHbIX cTaauid. KuHerndeckue ypaBHeHHS s
00paTUMBbIX, apaJUIEIbHBIX U MOCIEI0BATENbHBIX PEAKIIHI.

buner 3

1. KoneGanust monexkyn. HopmanpHble kojeOaHUs, aMIUIMTYABI M 4YacTOThl KOJeOaHMH,
YaCTOTHl OCHOBHBIX KoyieOaTeabHBIX mepexonoB. Komebanus ¢ 6omipiioi amrmummtynoi. Bpamenne
MoJIeKyJl. Pa3nuynble TUIBI MOJIEKYJIIPHBIX BOJYKOB. BpamnjatenbHble ypOBHU DHEPIHH.

2. BTopoii 3aK0H TepMOAMHAMUKN. DHTPOIIUS U €€ U3MEHEHHUsI B 00PaTUMBIX 1 HEOOPATUMBIX
npoueccax. Teopema Kapno — Knay3uyca.

3. Llentubie peakunu. KinHeTnka Hepa3BETBICHHBIX U PA3BETBICHHBIX ICTTHBIX PEaKITU.

buner 4

1. DnexTpoHHOE CTpOEHHE ATOMOB U MOJIeKyJl. OJJHOAIEKTPOHHOE MPUOIKEeHHE. ATOMHBIE U
MOJIEKYJISIpHbIE OpOUTAIU. OJNEKTPOHHBbIE KOHGUTYypauud U TepMbl aTtomoB. llpaBuno XyHna.
DNeKTpOHHAas INIOTHOCTh. PacnpesienieHne 3JeKTPOHHOM INIOTHOCTH B IByXaTOMHBIX MOJIEKYJIaX.

2. dyrnameHTanbpHbIe ypaBHeHUs [ mO0ca. Xapakrepuctuieckue pyHkuuu. DHeprus [ m60ca,
sHepruss l'enpmrosbua.  YpaBHeHus MakcBemia.  YClIOBUS  paBHOBECHUS UM KpUTEpUHU
CaMOTIPOU3BOJIBHOTO TPOTEKAaHHsS TpolieccoB. YpaBHeHne [nbO6ca — ['empmrosbra. PaGora u
TEIUI0Ta XUMUYECKOTO Npolecca. XMMHUUECKUE TOTEHIIUATIBL.

3. 3aBHCUMOCTh CKOPOCTH pPEaKIHH OT TEeMIIEpaTyphl. YpaBHEHHE AppeHuyca. DHeprus
aKTUBAIMU U CTIOCOOBI €€ OTpeIeNIeHusl.

buner 5

1. MaTepnperanusi CTpOSHUST MOJICKYJI Ha OCHOBE OpPOMTAIBHBIX MOJENCH W HCCIICIOBAHUS
pacmpefieieHuss  DJIIEKTPOHHOW  TUIOTHOCTU.  JIOKanm3oBaHHBIE  MOJIEKYJSIpHBIE — OpOWTAIH.
['ubpuauzanms.
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2. XUMHYECKOE paBHOBECHE. 3aKOH JEHCTBYIOMIMX Macc. Pa3nuuHble BUABI KOHCTaHT
paBHOBeCHsI M CBA3b Mexay HuMHU. M3orepma Bant-T'odda. YpaBHeHuss nzobapel U HU30XOpHI
XUMUUYecKkon peaknuu. llpuBenenHas sHeprus ['ubGOca W ee HCMONB30BaHHWE IS PACUYCTOB
XUMUYECKUX PAaBHOBECHUH.

3. DneMeHTapHble aKThl XMMUYECKUX peakUuil U (U3NYECKUH CMBICI SHEPIUU aKTHUBALMU.
Tepmuueckuii 1 HETEPMUYECKHUE IYTH aKTHBaIMU MoyieKyll. OOMeH 3Heprueil (ImocTynaTeabHOH,
BpalaTeIbHOM M KojebaTelabHOM) IpU CTOJIKHOBEHUAX MoOJIeKyd. Bpems penakcauuu B
MOJIEKYJISIPHBIX CUCTEMAX.

buner 6

1. IlpencraBiienus o 3apsaax Ha aTomMax U MOpsiiKax cBsized. Pa3nuuHble METO/bI BBIIEICHUS
aTOMOB B MoJIeKyJaX. MIHIeKChl peakinOHHOM criocoOHOcTH. Teopus rpaHUYHBIX OpOuTaseil.

2. IlpubnmmkeHue <«OKeCTKUH pOTaTop — TapMOHHMYECKHH ocrmuiaropy». CocTaBisionme
BHYTPEHHEH OSHEpruM, TEIUIOEMKOCTM W 3HTPONMM, OOYCIOBJIEHHBIE MOCTYNATEIbHBIM,
BpalllaTeIbHbIM U KOJIEOATEIbHBIM JBUKEHUEM.

3. Teopuss 1mepexoAHOT0 COCTOSIHMS  (aKTUBMPOBAHHOrO  Komiuiekca). IloBepxHocTh
noteHuuanbHou sHepruu. [yt um koopamHata peakuuu. CTaTUCTUUECKMHM pacdeT KOHCTAHTBI
CKOPOCTH. DHEpIus W SHTPOIUS akTUBauuM. VCIoiap30BaHME MOJEKYJSPHBIX MOCTOSHHBIX IIpU
pacyeTe KOHCTAaHThl CKOPOCTH.

buier 7

1. Toyeunsle Tpynmel cUMMETpuH MoJekyn. OOime CBONCTBA CHMMETPHHM BOJIHOBBIX
GyHKIMH W MOTEHIMANBHBIX MOBEpXHOCTeH Mosekynl. Kiaccudukanms KBaHTOBBIX COCTOSHUIA
aTOMOB U MOJIEKYJ [0 cuMMeTpuH. CUMMETpHUsl aTOMHBIX M MOJIEKYJISIPHBIX OpOUTallel, G - U T -
opOuTaIu. T -DJIEKTPOHHOE TPUOIIMIKEHHE.

2. Pacyer KOHCTaHT pPAaBHOBECHS XUMHUYECKHMX pPEAKIUHA B WACAITBHBIX Ta3ax METOJ0M
CTaTUCTUYECKOM TepMOAMHAaMUKH. (CTaTHCTHYeCKas TEpPMOAMHAMMKA PEANBHBIX  CHCTEM.
[ToTeHnManbl MEXMOJIEKYJISIPHOTO B3aUMOJCHCTBUS U KOH(PUIypalMOHHBIA HWHTErpai s
peanbHOro rasa.

3. MoHOMOJIEKYJISIpHBIE pEakIuu B ra3ax, cxema JlmHmemana — XpuctuanceHa. Teopus
PPKM. bumonexkymnspHblE U TPUMOJIEKYJISIPHBIE PEAKIUH, 3aBUCUMOCTh NPEAIKCIIOHEHIIUAIBHOTO
MHOXHTEJSI OT TEMIIEPATYPHI.

buner 8

1. /IunonbHBIE MOMEHT M MOJSIPU3YEMOCTh MOJIEKYJd. MarHuTHbIH MOMEHT M MarHUTHas
BOCIIpUUMYMBOCTb. DpPexTr! LllTapka n 3eemana. MarHUTHO-PE30HAHCHBIE METO/IbI UCCIIEI0BAHUS
CTPOEHUS MOJIEKYJ. XUMHUYECKUN CIABUT.

2. Pactipenenenust boze — DitHmreiina 1 @epmu — upaka. BeIposkIeHHBIN HaeambHBIN Tas3.
ONEKTPOHBI B MeTajuiax. Y poBeHb depmu.

3. Peakmui B pacTBOpax, BIMSHHE pACTBOPHUTENS | 3apsjga pEearnpyrolmuX YacTHII.
Knerounslii 3¢ dexT u coapBatarus.

buner 9

1. OnTtuueckue CHeKTpbl MOJIEKYNI. BeposTHOCTH NepexoJoB W MpaBuia oTOOpa mnpu
NEPEX0/1ax MEXAY Pa3IMYHbIMU KBAHTOBBIMU COCTOSIHUSAMHU MOJEKYJ. CBsA3b CIIEKTPOB MOJIEKYJI C
ux crpoeHueM. OrpenereHne CTPYKTYPHBIX XapaKTEPUCTUK MOJIEKYN U3 CHEKTPOCKOMMYECKHUX
JAaHHBIX.

2. OCHOBHBIE TTOJIOKEHUS TEPMOJIMHAMHUKN HEPABHOBECHBIX MTPOIIECCOB.

3. ®oTOXMMHUYECKHE u pasiualMOHHO-XUMHUYECKNE peaxiuu. OnemMeHTapHbIe
dboToxuMHUECKHE MPOIeCChl. DKCUMEPhI U 3KCHUIUIEKCHl. V3MeHeHne QU3nYecKuX M XUMHYECKUX
CBOWCTB MOJIEKYJ INpPH 3JEKTPOHHOM BO30YyxaeHWU. KBaHTOBBIA BBIXOJ. 3aKkoH ODWHIITEHHA —
[ITapxka.
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buner 10

1. OcHOBHBIE  COCTaBJISIOLIME MEXKMOJIEKYJSIDHBIX — B3auMoJEHCTBUH. MonekynspHble
KOMIUIEKCBI. BaH-nep-BaanbcoBbl MoneKyibl. Kitactepsl atoMoB M MoseKyl. BomoponHasi cBs3b.
CynepMoseKybl U CylpaMoJIeKyJIsspHas XUMUS.

2. Paznuunble THUIBl pacTBOpoB. CrocoObl BhIpaXKEHUs cocTaBa pacTBOpoB. MieanbHble
pacTBOpbL. JlaBieHME HACBILIEHHOIO Iapa >XKUAKUX pacTBOpOB, 3akoH Paynsa. HewnpeanbHble
pacTBOpHI U UX cBoicTBa. Metoa aktuBHOCTeH. KoapuuneHTsl akTHBHOCTH U UX OIIPE/ENICHHE.

3. XuMHUYECKHE UCTOYHUKH TOKA, UX BHJBL. DJIEKTPOXUMUYECKast KOPPOo3usi. MeTOAbI 3aIUThI
OT KOPPO3HUH.

buner 11

1. CtpoeHue OCHOBHBIX TUIIOB OPIraHUYECKUX U AIEMEHTOOPTaHUYECKUX COeTUHEHUH.

2. KomnmuratuBHBIE CBOMCTBA pacTBOPOB. M3MEHEHHE TemrepaTyphl 3aMep3aHusi pacTBOPOB,
Kpuockonud. 30HHas miaaBka. Ocmoruueckue sBieHUs. [lapuuanbHble MOJIBHBIE BEIMYMHBI, MX
onpeeseHue Ak OMHAPHBIX CUCTEM.

3. Knaccudukanusa kaTaluTUYECKUX peakIuil U KaTanu3aTopoB. Teopus MpoMEKyTOUHBIX
COGI{I/IHGHI/Iﬁ B KaTaJIM3C, MPUHIHUIT SHCPICTHICCKOI'0 COOTBETCTBUA.

buner 12

1. UneanpHble KpucTauibl. Kpucraminueckas pemieTka W KpUCTAUIMYECKas CTPYKTYypa.
Peanbubie kpuctamiel. Tumbel aedekToB B peanbHBIX KpHcTawiax. KpuCTaulbl ¢ HEMOJIHOU
YHOPSAIOYEHHOCThIO. /JJoMEHHBbIE CTPYKTYpbl. ATOMHBIE, HOHHBIE, MOJIEKYJISIPHBIE U JIPYyTU€ THUIIbI
KpucTauioB. Llenodeunbie, KApKaCHBIE U CIIOUCTHIE CTPYKTYPHI.

2. I'ereporennsie cuctemMbl. [loHATHS KOMIOHEHTa, ¢a3bl, cTerneHu cBoOoabl. [IpaBmio ¢as
I'u606ca.

3. KucnorHo-ocHoBHol karanu3. KHHETHMKa W MEXaHM3M pEakuuid crenuduueckoro
KHCJIOTHOTO KaTanu3a. OyHKiuu KuciaoTHocTH ['aMmMera. KuHeTnka M MeXaHU3M peakIuil 00Iero
KHCIIOTHOTO KaTanu3a. YpaBHenue bpencrena. HykineobunbHbli 1 571eKTPOGUIBHBINA KaTalu3.

buner 13

1. Ctpoenue TBepIAbIX pacTBOPOB. YTOPSIOYEHHbIE TBEpPAblE pacTBOpbl. AMOp¢HBIE
BeriecTBa. OCOOEHHOCTH CTPOEHHUS OJIMMEPHBIX (as3.

2. JIByXKOMIIOHEHTHBIE CHCTEMBI. Pa3ln4HbIe AMarpaMMbl COCTOSHUS JBYXKOMITOHEHTHBIX
cucreM. PaBHOBecHe JXKHMIKOCTh — Hap B JBYXKOMIIOHEHTHBIX cHcTeMaX. 3akoHbl [nb6ca —
KonoBanoBa. A3€0TpOIHbIE CMECH.

3. Katanu3 MeTajuloKOMITJIEKCHBIMH COETMHEHUSAMHU. ['OMOreHHble peakiy THAPHUPOBaHUS,
UX KHHETHKA U MEXaHU3MBI.

buner 14

1. Metanibl ¥ OTYIPOBOJIHUKU. 30HHAS CTPYKTYpa SHEPreTUYECKOTo CIIEKTpa KPUCTAJIIOB.
[ToBepxHocTh @epmu. Paznuunblie Tumbl npoBogumoctu. Konebanus B kpucramuiax. @OHOHBI.

2. Ancopbuus. M3orepmbl U u300apsl  agcopOuumu. YpaBHenue I'enpu. Koncranra
a7icopOLMOHHOTO paBHOBecHs. Y paBHeHUE JI3HTrMIOpa. AicopOius U3 pacTBOpoB. Xpomarorpadus,
pa3JIMyYHbIE €€ TUIIBI.

3. AicopOIIMOHHBIE W KaTaJUTHYECKHE IEHTPHI ()epMEHTOB. AKTHBHOCTh M CyOCTpaTHas
CeNeKTUBHOCTH (epMeHTOB. KodepmenTsl. MexaHn3Mbl pepMEHTATUBHOTO KaTajau3a.

buner 15

1. XKunkoctu. MruoBeHHast ¥ Kojie0aTebHO-YCpEIHEHHAs! CTPYKTYpa KHUAKOCTU. ACCOLUATHI
U KJIacTepbl B KHUAKOCTAX. CTpyKTypa NpPOCTBIX KHUAKOCTEH. PacTBOpBI HEINEKTPOJIMTOB.
CrtpyKTypa BOAbI M BOIHBIX pacTBOPOB. CTPYKTypa KUAKUX IJICKTPOIHUTOB.

2. PacTBOpbI 37eKTpOIUTOB. MOH-TUMONBHOE B3aMMOJEHCTBHE KaK OCHOBHOW TMpoIiecc,
ONpENeNAIOMUI  yCTOMUMBOCT  PAacTBOPOB  3JEKTPOJIUTOB. Koa(ppHUUMEHTH aKTHBHOCTH B
pacTBopax eKTpoauToB. OCHOBHBIE MOJOKeHHsI TeopuH JleGast — XToKKeIsl.
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3. I'ereporennsiil karanus. OnpeneraeHne CKOPOCTH TETEPOTCHHON KaTAIUTUUECKONW PEeaKIThu.

Y;[eanaﬁ 1 aTOMHas aKTUBHOCTAD. 3Hepr1/151 AKTHUBALIUU T'CTCPOTCHHBIX KATAIIUTHYCCKUX peaxunﬁ.

10.

11.

12.

6. YueOHO-MeTOAMUYECKOE U HH(POPMALIMOHHOE 00eceYyeHUe TUCIMILTUHBI
OcHoBHas1 JiUuTEpaTypa

Adanacwes, b. H. ®usnueckas xumus / b. H. Adanacwes, 1O. I1. Akynosa. — M.: Jlans, 2012.
—464 c.

bepnerr, JIx. Xumuueckass cBsi3b: mep. ¢ anria. / Jx. bepaerr. — M.:. Mup; bunowm.
JlabopaTtopust 3nanuit, 2015. — 245 c.

I'opmikos, B. Y. OcHoBel ¢usuveckoit xumuu / B. W. T'opmikos, 1. A. Ky3nernos. — M.:
bunowm. Jlaboparopust 3nanuii, 2014. — 407 c.

PomanoBckuii, b. B. OcHoBbl kaTanm3a: yue6HOe mocobue / b. B. PomanoBckmii. — M.:
bunowm. JlabopaTopus 3Hanui, 2015. — 172 c.

CunbBepcreiin, P. Cnekrpomerpuueckas HICHTU(QHMKALUS OPraHMYSCKUX COeAMHCHU /
P. CunsBepcreiin, @. Be6ctep, . Kumin. — M.: bunowm. Jlabopatopus 3uanwuii, 2014. — 557 c.

JonosHuTEILHAS JJUTEPATypa

['oncanBec, K. Hanoctpykrypsr B Ouomenunune / K. T'oncansec, K. XanpOepuiranr,
K. Jlopencun, JI. Haup — M.: bunowm. Jlabopatopus 3uanuii, 2013. — 520 c.

Kayen, XK. buomeramnooprannueckas xumus / XK. XKayen. - M.: bunom. JlaGopatopus
3uanumii, 2015. — 496 c.

KoBanenko, JI. B. buoxumuyeckue OCHOBbI XHMHUHM OWOJIOTHYECKHM AKTHBHBIX BEIIECTB:
yuebHoe nocodue / JI. B. KoBanenko. - M.: bunom. JIaGopaTtopus 3nanuii, 2014 — 229 c.
Kyznenos, H. T. OcnoBbl HanotexHosoruu: yueonuk / H. T. Ky3nenos, B. M. HoBoTopries,
B. A. Xa0pes, B. 1. Mapronus. — M.: bunom. Jlaboparopus 3nanuii, 2014. — 397 c.

Jlay, A. K. Hano- u 6uoxommnosutel / A. K. Jlay, ®. Xyceitn, X. Jlapau. — M.: bunom.
JlaGopatopus 3Hanuii, 2015. — 392 c.

PeytoB, O. A. Oprannueckas xumusi: B 4-x 1. T. 1 / O. A. Peyros, A. JI. Kypu, K. I1. bytun —
M.: bunowm. JIaboparopus 3Hanuii, 2014. — 567 c.

PeytoB, O. A. Oprannueckas xumusi: B 4-x 1. T. 2/ O. A. Peyros, A. JI. Kypu, K. [1. bBytun —
M.: bunowm. JIaboparopus 3Hanuii, 2014. — 623 c.

Peytos, O. A. Oprannyeckas xumusi: B 4-x 1. T. 3/ O. A. Peyros, A. JI. Kypu, K. I1. Bytun —
M.: bunowm. JlaGoparopus 3Hanuit, 2014. — 544 c.

Peytos, O. A. Oprannyeckas xumusi: B 4-x 1. T. 4/ O. A. Peyros, A. JI. Kypu, K. I1. Bytun —
M.: bunowm. Jlaboparopus 3nanuit, 2014. — 726 c.

Peokonkos, /. Y. Hanomatepuansl: yuedHoe mocobue / JI. Y. Peokonkos, B. B. JIéBuna,
3. JI. I3um3urypu. - M.: bunowm. JlaGoparopust 3Hanwmii, 2014. — 365 c.

CrapoctuH, B. B. Marepuansl ¥ MeTOJIbl HaHOTEXHOJIOTMH: YydeOHoe mocodue /
B. B. Crapoctun. — M.: bunom. JIabopaTtopus 3nanuii, 2014. — 431 c.

[Mumkun, I'. T'. HanosnekTpoHuka. DNeMeHThI, MPUOOPHI, YCTPOHCTBA: yueOHOe Tocodue /
I'. I'. lumkun, U. M. Arees. — M.: bunom. JIabopatopus 3Hanuit, 2011. — 408 c.

JICKTPOHHBIE PeCypPChl

BacunbnoBa, M.B. Opranunyeckas u ¢uskomongHass XuMusi [DJIEKTPOHHBIA pecypcl:
yuebHoe nocobue / U.B. Bacunsiosa, T.W. bokosa, I'.Il. FOcynoBa. — DnexTpoH. gaH. —
Hoocubupck: HI'AY, 2013. — 155 c. — Pexxum JIOCTyTA:
https://e.lanbook.com/book/44513. — 3ar1. ¢ skpaHa.

['onuapenko, E.E. AncopOuust opraHMyeckux KUCIOT: MeTol. yKazaHUs K J1abopaTOpHBIM
pabotaMm 10 Kypcy «®Pusndeckas W KOJUIOMTHAS XHMHs» [DIEKTPOHHBIN pecypc]: ydeOHO-
metoaudeckoe nmocobue / E.E. 'onyapenko, H.M. Enuceesa ; mon pen. A.M. I'onyGeBa. —

14



10.

11.

12.

13.

14.

15.

16.

OnexkTpoH. gaH. — MockBa: MI'TY um. H.D. baymana, 2007. — 23 c. — Pexum noctyna:
https://e.lanbook.com/book/58563. — 3ar1. ¢ skpaHa.

Axynosa, FO.I1. ®usuueckas xumus. Teopust u 3amaun [DIEKTPOHHBINA pecypc]: ydeOHOe
nocobue / FO.I1. Axynosa, C.I'. 3otoBa, O.B. IIpockypuna, N.A. UepenkoBa. — DIJIEKTPOH.
nan. —  Cankrt-IletepOypr: Jlamp, 2018. — 228 c¢. — Pexum jgocryma:
https://e.lanbook.com/book/110903. — 3ari1. ¢ skpaHa.

AdanaceeB, Bb.H. ®usmueckas xumus [DIeKTpoHHBIH pecypc]: ydeOHoe mocobue /
b.H. Adanacees, H0.I1. AxynoBa. — Onekrpon. nan. — Cankrt-IlerepOypr: Jlanp, 2012. —
416 c. — Pexum nocryna: https://e.lanbook.com/book/4312. — 3arm. ¢ skpana.

bokmreiin, b.C. ®u3znyeckass XuMusi: TEPMOJMHAMMKA U KMHETUKA [DJIEKTPOHHBIN pecypc]:
yuebnoe nocodue / b.C. bokmreitn, M.11. Menzenes, H0.B. TloxBucHeB. — DIEKTPOH. JaH.
— Mockaa: MUCHUC, 2012. — 258 c. — Pexxum JIOCTYyTIA:
https://e.lanbook.com/book/47443. — 3ar. ¢ skpaHa.

bynanos, B.B. KiroueBbie Bompocsl Kypca (U3MYECKON XUMHUHM [DIEKTpOHHBIA pecypce] :
yuebHoe nocobue / B.B. bynanoB. — Dnekrpon. gan. — MBanoso: UT'XTY, 2007. — 48 c.
— Pexxum mocryma: https://e.lanbook.com/book/4493. — 3ari1. ¢ skpana.

bynmunopoBa, I['.B. ®usuueckas xumus [DIeKTpoHHBI pecypc]: ydeOHOoe mocobue /
I'.B. Bynunopogsa, 10.I". I'anamernunos, X.M. Spomesckas, B.I1. bapabanoB. — DnexTpoH.
maH. —  Kazane: KHUTY, 2012. — 396 c¢. — Pexum jgocryna:
https://e.lanbook.com/book/73471. — 3aru. ¢ skpaHa.

Hepsabun, B.A. ®usndeckass XUMHs JUCHEPCHBIX CUCTEM [DIEKTPOHHBIN pecypc]: yuyeOHoe
nocob6ue / B.A. [lepsoun, E.I1. ®apadontoBa. — DnextpoH. naH. — ExarepunOypr: YpdYV,
2015. — 88 ¢. — Pexxnm nmoctymna: https://e.lanbook.com/book/98417. — 3ari. ¢ skpaHa.
Epemun, B.B. OcHoBbl dpusnueckoit xumuu. Teopusi. B 2 u [DnexktpoHHbIit pecypc]: yueOHOe
nocobue / B.B. Epemun, C.1. Kapros, N.A. Ycnenckas, H.E. Ky3pMeHK0. — DIIeKTpoH. 1aH.
— Mocksa: UznatensctBo "Jlaboparopus 3nanmit", 2015. — 589 c¢. — Pexum pocryma:
https://e.lanbook.com/book/84118. — 3aru. ¢ skpaHa.

Jlepenosa, O.B. OcHOBHbIE MOHSATUS M OMpPENEICHUS TUCHUIUIMH «Duznueckas XUMHSI» U
«Komnmonnnast xumus» [DIEeKTpoHHBIN pecypc]: ydebHoe mocobue / O.B. Jledenona,
ML.II. Hemuena, A.C. Bamrypun. — DnektpoH. nadH. — MBanoso: UT'XTY, 2017. — 109 c. —
Pexxum noctyma: https://e.lanbook.com/book/107402. — 3aru. ¢ skpaHa.

MakcumoB, A.Wl. BeeneHue B HeMUHENHHYI0 (PU3MUECKYI0O XUMHIO [DIIEKTpOHHBIN pecypc]:
yuebHoe nocobue / A.M. MakcumoB. — DnexTpoH. qaH. — WBanoso: UI'XTYVY, 2010. — 174
¢. — Pexum nocryna: https://e.lanbook.com/book/4513. — 3arm. ¢ skpana.

Mapunkuna, [''A. ®Ousnyeckas U KOJJOUIHAS XUMHUS [DIEKTPOHHBIM pecypc]: yueOHOe
nocobue / I'.A. Mapunkuna, H.II. Ilonsxosa, FO.M. KoBanb. — DOnekTpoH. naH. —
Hosocubupck: HI'AY, 2009. — 151 c. — Pexum nocryna: https://e.lanbook.com/book/4568.
— 3aru. ¢ sKpaHa.

MopaueBckuid, A.I'. @uznueckas xumus. ['eTeporeHHble CUCTEMbI [DIEKTPOHHBIA pecypc]:
yuebHoe mocobue / A.I'. Mopauesckuii, E.I'. ®@upcoBa. — OnexktpoH. aaH. — CaHKT-
[TerepOypr: Jlanb, 2015. — 192 c. — Pexum nocryna: https://e.lanbook.com/book/60048. —
3ari. ¢ 3KkpaHa.

MopaueBckuii, A.I'. @uznueckas xumus. [I0BEpXHOCTHBIE SIBIEHUS U JAUCIEPCHBIE CUCTEMBI
[DnexTpoHHBI pecypc]: ydueOHoe mocobue / A.I. MopadeBckuil. — ODJNEKTpOH. JaH. —
Cankr-IlerepOypr: Jlans, 2015. — 160 c. — Pexnm JIOCTYyIIa:

https://e.lanbook.com/book/64335. — 3aru. ¢ skpaHa.
MopaueBckuii, A.I'. ®usndeckas xumusa. TepMOIAMHAMMKA XMMHYECKUX pEaKIHN
[OnexTpoHHBI pecypc]: ydeOHoe mocobue / A.I'. Mopauesckuii, E.I'. ®dupcoa. —
Onektpon. gadH. — Cankrt-lIletepOypr: Jlaws, 2015. — 112 c¢. — Pexum npocryma:
https://e.lanbook.com/book/64336. — 3aru. ¢ skpaHa.

Hemunos, C.B. Ontudeckoe matepuanoBeqenne: dusznueckas XuMusl CTeKia, Kypc JEKIUN
[DnexTpoHHBIN pecypc]: yuebHoe mocobue / C.B. HemunoB. — DnektpoH. gan. — CaHKT-
[Terep6ypr: HHWY  HUTMO, 2009. — 113 ¢. — Pexum  gocryna:

https://e.lanbook.com/book/43451. — 3aru1. ¢ skpaHa.
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17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

217.

28.

ok owdE

Hurmatymnun, H.I'. ®usnueckas u xoutouaHas XuMus [DIEKTPOHHBIA pecypc]: ydeOHoe
nocobue / H.I'. Hurmarymmma. — DOnextpoH. nan. — Cankr-IletepOypr: Jlanp, 2015. — 288
c. — Pexxum moctyna: https://e.lanbook.com/book/67473. — 3ar. ¢ skpana.

OCHOBBI XUMHUYECKON TEPMOJAMHAMUKH K Kypcy (PU3NUECKON XUMHH [ DJICKTPOHHBINA pecypc]:
yuebHOe mocobue / coct. bymumopoBa I'.B., TamsmeraumnoB FO.I'., SpomeBckas X.M.,
bapa6anoB B.Il.. — DOnekrpon. gan. — Kazans: KHUTY, 2011. — 218 ¢. — Pexum
nocryna: https://e.lanbook.com/book/73353. — 3aru. ¢ skpaHa.

[TonoBa, A.A. ®usnueckas xumusi [ DNEKTPOHHBIN pecypc]: yaedHoe mocodue / A.A. ITomnoga,
T.b. IlonoBa. — Dnekrpon. gan. — Cankr-IlerepOypr: Jlanp, 2015. — 496 c¢. — Pexum
noctyma: https://e.lanbook.com/book/63591. — 3aru. ¢ skpaHa.

Ponun, B.B. OcHOBBI (pu3NYECKOM, KOJUIOMIHON W OWMOIIOTMYECKOW XUMHUU : KypC JCKIUH
[DnexTpoHHBIH pecypc]: yuebHoe nocodue / B.B. Ponun. — Dnekrpon. qan. — CTaBpOIIOJib:
CtT'AY, 2012. — 124 ¢. — Pexum noctyma: https://e.lanbook.com/book/5763. — 3arun. ¢

JKpaHa.
Canewm, P.P. ®uznueckas xumus. TepMmoanHaMuka [ DIEKTPOHHBIHN pecypc]: yueOHoe mocobue
/ P.P. Canem. — DOnekrtpoH. maH. — Mocksa: ®umsmariur, 2004. — 352 ¢. — Pexum

noctyna: https://e.lanbook.com/book/59271. — 3aru. ¢ skpana.

Cagonona, JI.II. ®usnueckass XuMHUs TUCTIEPCHBIX CUCTEM [DIIEKTPOHHBIN pecypc]|: ydeOHO-
meroandeckoe nocooue / JI.IT. Cadonona, B.B. Kopones, B.I. CaBenbeB. — DNEKTPOH. J1aH.
— HUBanoBo: UT'XTY, 2007. — 40 c. — Pexum nmocryna: https://e.lanbook.com/book/4465.
— 3aru. ¢ sKpaHa.

Ceupunos, B.B. ®wusnueckas xumusi [DIEKTpOHHBIM pecypc]: ydyeOHoe mocobue /
B.B. CBupunos, A.B. CBupunoB. — DnektpoH. naH. — Cankr-IletepOypr: Jlanp, 2016. —
600 c. — Pexxum noctyma: https://e.lanbook.com/book/87726. — 3arn. ¢ skpaHa.

CemepuxoB, U.C. ®usndeckass XUMHUSI CTPOUTEIBHBIX MAaTepUaAIOB [DJIEKTPOHHBIN pecypc]:
yuebHoe mocobue / W.C. CemepuxoB, E.C. TI'epacumoBa. — DIeKTpoH. HaH. —
ExarepunOypr: YpdV, 2015. — 204 c. — Pexum JI0CTyTA:

https://e.lanbook.com/book/98419. — 3aru. ¢ skpaHa.

Cumonos, B.H. PaBHoBecHast 1 HepaBHOBECHasi TEPMOJIMHAMUKA: METOJINYECKUE YKa3aHUS K
BBINOJIHEHHIO JJAOOPATOPHBIX paboT 1o Kypcy «Puzndeckas XUMHUsD» [DIEKTPOHHBIHN pecypc]:
Meroanueckue ykazanusi / B.H. CumonoB, A.B. Bemumanckuii, K.O. bazaneeBa. —
OnexTpoH. AaH. — MockBa: MI'TY um. H.O. baymana, 2011. — 37 ¢. — Pexum nocryma:
https://e.lanbook.com/book/62043. — 3aru. ¢ skpaHa.

Tep3usn, T.B. @usznueckas U KOIJTOUIHAS XUMUS [ DIEKTPOHHBIN pecypc]|: yueOHoe mocooue
/ T.B. Tep3usn. — DnekTpoH. AaH. — ExatepunOypr: Yp®VY, 2012. — 108 c¢. — Pexum
noctyma: https://e.lanbook.com/book/98442. — 3armn. ¢ skpana.

dusnueckas XuMus [DNeKTpoHHBIN pecype]: yueOHoe mocodue / H.M. CenuBanoBa [u ap.].
— Omnektpon. gaH. — Kazans: KHUTY, 2016. — 188 c¢. — Pexum pocryna:
https://e.lanbook.com/book/102111. — 3ara. ¢ 9kpaHa.

pipo, JI.B. ®usndeckas XuMUs: XHMHYECKOE paBHOBECHE [DIEKTPOHHBIN pecypc]|: yueOHo-
metoaudeckoe mocooue / JI.B. Lpipo, C.5. AnekcannpoBa. — DIEKTpOH. naH. — TOMCK:
Try, 2012. — 117 ¢. — Pexum pocrtyna: https://e.lanbook.com/book/44984. — 3armn. c
JKpaHa.

PexoMenayeMble MCTOYHUKH HAYYHO-TEXHHMYECKON HH(poOpMannu
Hay4yHo-TexHnuyeckue s;kypHaabl u3 oudaunoreynoro ponna UpUX CO PAH:

BectHuk Poccuiickoi akageMun HayK.

BricokoMonekynsipubie coenunenus. Cepust A: @u3nka noJIuMepoB.
Bricokomonekynsipabie coequHenns. Cepust b: @uznka moammepos.
Jloxitapl akaeMun HayK.

Kypnain obmiet xuMumu.

’KypHan opraHM4ecKoi XUuMHH.
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10.
11.
12.
13.
14.
15.
16.

15.

16.

17.
18.
19.
20.
21.
22.

23.

’KypHan npukiagHoOl XUMUH.

JKypHan CTpyKTypHOI XUMUU.

N3Bectusa Akanemun Hayk. Cepus XMMHUYECKas.
Ycnexu XumMun (3JEKTPOHHBIN KypHAT).
XUMHUKO-(hapMaleBTHUECKUH KypHaJl.

XuMHUS B HHTEpEcax YCTOWYUBOTO Pa3BUTHS.
XUMHS TETEPOIUKINYECKUX COCTUHEHUM.
DIIEKTPOXUMHUS.

Journal of Sulfur Chemistry.

Mendeleev Communications.

DJIeKTPOHHO-0MOJIMOTEYHbIE CUCTEeMbI PodeccuoHaIbHbIE 0a3bI JAHHBIX,
HHGoOpMaNMOHHbIE CTIPABOYHBbIE H OUCKOBbIE CHCTEMBbI:

Xumnueckasi pedeparuBHas ciyx06a AMepHKaHCKOro xumuyeckoro obmectBa CAS
SciFinder https://sso.cas.org/

ba3za nannbix Elsevier: Reaxys+Reaxys Medicinal Collection
https://www.reaxys.com/.

The Cambridge Crystallographic Data Centre: 6a3a nanusix CSD-Enterprise
https://www.ccdc.cam.ac.uk/

baza maHHBIX MEIUIIMHCKHUX ¥ OMOJIOTHYECKUX Imyonukanuii PubMed
https://pubmed.ncbi.nim.nih.gov/.

basa nannsix Akamemus Google https://scholar.google.ru/.

denepanbHbI HHCTUTYT IPOMBIILICHHON coocTBeHHOCTH hitp://www1.fips.ru.
denepanbHas ciry:k0a 1o MHTEIUICKTYallbHOW cOOCTBeHHOCTH http://www.rupto.ru.
The United States Patent and Trademark Office http://www.uspto.gov.

The European Patent Office http://ep.espacenet.com.

. Academic Reference — 6a3a MaHHBIX MOJHOTEKCTOBBIX AHTJIOA3BIYHBIX PECYpPCOB IO BCEM

aKaJeMUYeCKUM JHMCIUILUINHAM, ommyOrKoBaHHbIX B Kurtae https://ar.cnki.net.

. baza nutuposanus Elsevier B.V.: Scopus https://www.scopus.com.

. baza mutuposanus PUHI] https://www.elibrary.ru/.

. baza manHBIX 2eKTpOHHO-OMOIMOTeUHOM cucTeMbl «Jlanby https://e.lanbook.com/.

. Pecypcel ynanennoro poctyna u 0a3sl gaHHbix PI'BYH TocynapctBeHHON myOGnmuuHOM

Hay4dHO-TexHn4eckoi onbmmorexkn CO PAH http://www.spsl.nsc.ru/.
DneKkTpoHHO-O0ubmoreunas cucrema Llenrpansroit Hayunoit 6ubnuotexku MHIL CO PAH (na
6aze AUBC «Mpoucy) http://csl.isc.irk.ru/.

Elsevier: Science Direct Complete Freedom Collection

https://www.elsevier.com/, http://www.sciencedirect.com.

George Thieme Verlag: komnekius sxypaaaoB Thieme mo xumun https://www.thieme.com/.
Royal Society of Chemistry: 6aza nanasix RSC DATABASE https://www.rsc.org/.

Wiley: Komutekiust sxypuanos Database Collection https://onlinelibrary.wiley.com/.
CnpaBouno-nipaBoBas cucrema "[’”APAHT" https://internet.garant.ru/ .

Caiit BAK Muno6pnayku P® https://vak.minobrnauki.gov.ru/.

OnexTpoHHas HH(popMamonHo-o0pa3oBatenpHas cpena UpUX CO PAH
http://eios-irich.com.ru/moodle/.

[TopTan 1711 acnMpaHTOB U coMcKaTesel yueHol crenenu: http:// www.acnupasnrypa.pd/.

becnuiatHble opuunaibHbIe OTKPLITHIE pecypcebl MHTEpHET:

Directory of Open Access Journals (DOAJ) http://doaj.org/

Pecypc o0benunsier 6onee 10000 HaydyHBIX JKypHAJIOB MO Pa3IMYHBIM OTPaCisIM 3HAHUU
(oxono 2 MUUIMOHOB cTaTeil) n3l34 crpan mupa.

Directory of Open Access Books (DOAB) https://www.doabooks.org/
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B 6a3ze pasmemeno 6onee 3000 KHUT MO pa3IWYHBIM OTPACTSAM 3HAHHM, TMPEIOCTABICHHBIX
122 Hay4yHBIMU U3/1aTEIHCTBAMH.

3. BioMed Central https://www.biomedcentral.com/
baza manubix Brirouaer 6osee 300 peneH3upyeMbIX KypHAIOB MO0 OMOMEIHUIINHE, METUITTHE
U €CTEeCTBEHHbIM HaykaMm. Bce craThu, pa3MmelieHHble B 0a3e, HaxoAiTrcs B CBOOOJHOM
JIOCTYIIE.

4. DnexTpoHHBIH pecype arXiv https://arxiv.org/

KpynHeiimmim GecriiaTHbIN apXUB 3JEKTPOHHBIX HAYYHBIX ITyOJIHKAIMA 1O pa3ienaM GU3NKY,
MaTeMaTUKH, MHPOPMATHKU, MEXAaHUKH, aCTPOHOMHHM M Ouonoruu. Mmeercs moapoOHBIi
TEMaTHUYECKHI KaTajaor ¥ BO3MOXKHOCTb MTOMCKA CTaTel TI0 MHOKECTBY KPUTEPHUEB.

5. Komnexkmus xxypranos MDPI AG http://www.mdpi.com/

MHoTOIUCIUTIIMHAPHBIA 1TU(PPOBON M3IATEIBCKUA pecype, SBIAETCS TuIaTGopMoit mis
PELEH3UPYEMBIX HAYUHBIX KYPHAJIOB OTKPBITOTO jaocTtyna, uzaatommxcs MDPI AG (bazens,
[Beitnapus). M3naTenbcTBO BhiTyckaeT 6onee 120 pa3HOOOpa3HbIX 3JEKTPOHHBIX KYPHAJIOB,
HAXOJALINXCS B OTKPBITOM JIOCTYTIE.

6. WzmarenbcTBO ¢ OTKpBITBIM qoctynom InTech http://www.intechopen.com/

[lepBoe u KpymnHeiiliee B MUPE U3IATENBCTBO, MyOJIMKYIONIEe KHUTH B OTKPHITOM JIOCTYIIE,
okoino 2500 Hayunbix u3ganuil. OCHOBHAS TeMaTHYeCKas HAMpPaBICHHOCTh - (PU3NYECKUE U
TEXHUYECKHUE HAYKH, TEXHOJIOTUHU, MEAUIIMHCKNE HAYKH, HAYKH O KU3HH.

7. Ba3za manHbIx xumuueckux coequneHuii ChemSpider http://www.chemspider.com/
ChemSpider — sto OecriatHas xMMHYecKas 0a3a JaHHBIX, MPEIOCTABIISIONIAs OBICTPBIH
JIocTyn K Oosee ueM 28 MUJUIMOHAM CTPYKTYp, CBOIMCTB M COOTBETCTBEHHOH WMH(pOpMAaIUU.
Pecypc mpunamnexxutr KoponeBckomy xmmudeckomy obOmiectBy BenmmkoOpuranun (Royal
Society of Chemistry).

8. Komnekmust xypuanoB PLOS ONE http://journals.plos.org/plosone/

PLOS ONE - kommekuus >KypHaJIOB, B KOTOPBIX MYOJIMKYIOTCS OTYETHl O HOBBIX
HCCJIEIOBAaHMSIX B 00JIACTH €CTECTBEHHBIX HAayK M MEIMLUHBL. Bce KypHanbl pa3zMelieHbl B
cBobogHOM noctyne (Open Access), Bce CTaTbM MPOXOAAT CTPOroe Hay4dHOe
peLEeH3UpOBaHNUE.

1. MaTepI/laJIbHO-TeXHI/I‘IeCKOC o0ecneyeHue Hay‘lHO-I/lCCJ'Ie)IOBaTeJILCKOﬁ paﬁoTLI

B cooTBercTBUM ¢ y4YeOHBIM IUTAHOM 3aHATHS MO JUCHHUIUIMHE «DH3udeckas XUMUS)
MPOBOASATCS B popMe NEKIU, MPAaKTUYECKUX 3aHATHI U CAMOCTOSTENIbHOM paboThl 00y4arOIIerocs.

Hns peanuzarnuu oOpa3oBaTeabHOTO Tporecca B (GopMe JIEKIUH U TMPAKTUYECKUX 3aHSITHI
UCIIONB3YIOTCSl CIEAYIONIUE TMOMEIIEHUs: YHUBEpcalbHas ydeOHas ayauTopusi, o0opymoBaHHas
AJIIEKTPOHHBIMU CPEJICTBAMH JEMOHCTpAIUU (KOMIBIOTEP CO CPEACTBAMHU 3BYKOBOCIPOU3BEICHUS,
MPOEKTOp, PKpaH) M yueOHOW MeOenpo; Majblid JIGKIIMOHHBINA 3an (OMOIMoTeka), OCHAIICHHBIN
KOMIIBIOTEPAMH C JIOCTYIIOM K 0a3aM JaHHBIX U BbIXOAOM B WHTepHeT, y4eOHOU Mebenbio u
JIEMOHCTPAIIMOHHBIM 000PY/TOBAHUEM.

Jns ocBoeHHsI TporpamMMbl OOYYEeHHs] W JJs BBIMOJTHEHHS] MPAKTUYECKUX U HAYYHO-
HCCJIEIOBATENbCKUX PA0OT MO TeMe JUCCePTAIlMU KaKIOMY AaCHUpaHTy MPeJoCTaBICHO
WHAMBUAyallbHOE pabouee MecTo, OOOpYIOBAaHHOE MPUTOYHO-BBITSHKHOW  BEHTUIISIHEH,
BOJIOTIPOBOZIOM,  BOJIOOTBEACHUEM,  BO3JIYXOBOJOM. ACHUpPaHTBI  HMMEIOT  BO3MOXXHOCTH
UCIIONIb30BaTh MAaTEepPHAILHO-TEXHUYECKHE CPEJICTBA J1adopaTopHii, B KOTOPBIX BBITIOIHSIOT
JUCCEPTAIIMOHHBIE PabOTHl (OPITEXHHUKA, PEAKTUBBI, PACXOAHBIC MaTepuaibl, JabopaTopHas
MOCy/ia, U3MEPUTEIILHOE 000PYIOBAHHE).

[TporpaMMHoe obecrieyeHue:

JInneH3nOHHBIE MPOTYKTHI:

— Microsoft Office 2010 Russian Academic Open;

— Microsoft Office Professional 2010 Russian Academic Open;

— Zoom — cucteMa BHUACOKOH(EPEHIICBA3M C BO3MOXHOCTBIO OOMEHa COOOIIEHUSAMH U
nepegavyell KOHTEHTa B pEKUME pealbHOTO BPEMEHHU.
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CBobomno pacmpocrpansiemoe [10: 6payzep Google Chrome67, Mozilia Firefox 60.02,
Opera53; Pascal ABC 3.3; cuctema TeKCTOBOM, rOJIOCOBOM U BHICOCBs3H CBsi3u Skype7.41.0.101;
nporpaMMa sl CO3JaHHs 3JEKTPOHHBIX Y4eOHBIX mpoaykroB Moodle 3.2.; mporpamma ams
poCcMOTpa EeKTpoHHBIX TokyMeHTOB Foxit PDF Reader 9.1.0.5096; apxuBatop 7zip 17.01 beta.

ITpubopHas Gasza:

OcHOBY MaTepuaqbHO-TEXHHMYECKOM 0a3bl MHCTUTYTa COCTABISAIOT JiBa LU(PPOBBIX
mynbTusiiepHbix  Dypbe-cnekrpomerpa SAMP (DPX 400 u AVANCE 400), peHTreHOBCKHiA
muppaktromerp Bruker D8 ADVANCE, penrrenoBckuii nudpaktromerp D2 PHASER,
uHdpakpacubiii Dyppe-criektpomerp Vertex 70 ¢ Paman mpucraBkoi, mH]pakpacHsiii Dypbe-
cuekrpomerp Excalibar HE 3100 Varian, mukpoananusatop Flash EA 1112 CHN-O/MAS 200,
mukpoananuzarop Termo Flash EA 2000 CHNS, DI1P-cnekrpomerp ELEXSYS E580, ycranoBka
HAHOCEKYHIHOTO UMIYJIBCHOTO (oToNIN3a, XpomaTtomacc-criekrpomerp QP-5050A, xpomaTomacc-
crektpometp Agilent 5975 ¢ xumuueckoit nonusanueit, TanaeMusiii TOF/TOF macc-cnekrpomeTp
Ultra Flex, snekrponnsiii Mukpockon TM 3000 Hitachi, cnekrpoduryopumerp FLPS920 Edinburg
Instruments, Y ®/BUJI-cniektpomerp LAMBDA 35 u auanbekomerp.

Jiis mpoBeieHnsl KBAaHTOBO-XUMHUYECKUX PAaCUETOB UMEIOTCSI KOMITBIOTEPHI B JIAOOPATOPUSIX U
BBIYMCIIUTENbHBIN KiaacTep 391'/1121'6/14T6.

JIMIIeH3WOHHOE TporpaMMHOe o0ecreyeHrne, BCTPOCHHOE B COOTBETCTBYIONINE MPUOOPHBIC
KOMIUICKCBI, SIBJISIONIEECS €ro HeOTheMJIEMOM 4YacThlo, obecreuuBaronie (GyHKIHOHUPOBAHUE
puOOpOB:

— Gaussian 09, IlakeT KBaHTOBO-XMMHYECKHMX MpOTpammM, Ui pacueTra TeOMETpUU H
AIIEKTPOHHBIX XapaKTEPUCTUK MOJIEKYI.

— Apex 2, Apex 3,ITporpammsl 1yt 00pabOTKH JaHHBIX MOHOKPUCTAIBHOTO AU(PAKTOMETPA;

— CCDC (ConQuest, Mercury, DASH, Mogul, Hermes), Kpucramiorpadguueckast 6a3a naHHbIX
Y TIAKET MPOTrpaMM Jyisi padoThl ¢ 623011 TaHHBIX;

— TurboMol, [1akeT KBAHTOBO-XUMHUYECKUX MIPOTPAMM, JJISl pacyeTa FT€OMETPUH U SIEKTPOHHBIX
XapaKTEPUCTHK MOJIEKYIT;

— XWinNMR, IIporpamma asis 3anucu 1 00pabOTKH TaHHBIX ciekTpomeTpa AMP;

— TOPAS, EVA, Ilporpammsl 1151 00pabOTKH TaHHBIX TOPOIIKOBOTO AU(PPAKTOMETPA;

— PDF-2, ba3za naHHBIX TOPOLIKOBBIX AU(PPAKTOrpaM HEOPTAaHUYECKUX COETUHEHUN;

— ResolutionsPro Opus, [1aket nporpamm, ajis 3anucu u oo0padbotku MK-criekTpos;

— Lambda35, IIporpamma ass 3anucu 1 00padoTku Y @-CrieKTpoB;

— IIporpamma Flexanalysis 3.3 ayig 00pabOTKK MaccuBa JaHHBIX M0 OMOMOJIMMEpPaM, HEJIETYUNX
OMOMaKpOMOJIEKYII, OTUTOMEpPaM, CHHTETUYECKAM TIOJMMEPaM, COJISIM U HEJIETYYHX BEUIECTB;

— Xepr, XSophe, XeprView, [laker nporpamm juist 3anucu 1 00pabotku cnektpos DIIP.

C OTKpBITON TULIEH3HEH:

— Dalton2016, maker KBaHTOBO-XHUMHUYECKUX MPOTrPaMM, UCIOJIb3YEMBIX AJIS pacueTa, U3y4eHHs
CBOWCTB BEIECTB, MOJISIIMPOBAHUS PEAKITHIA,

— DIRAC, nporpaMma a1t aTOMHBIX ¥ MOJIEKYJISIPHBIX MPSIMBIX UTEPATUBHBIX PENITUBUCTCKUX
BBIYUCIICHUH Ha BCEX AJIEKTPOHAX, BBIYMCICHUH MOJEKYJISIPHBIX CBOMCTB C MCIOJIb30BaHHEM
PENSATUBUCTCKAX KBAHTOBO-XHUMHUYECKHX METOIOB;

— ORCA software, makeT KBaHTOBO-XMMHUYECKHUX MpPOTpaMM, HCIOIb3YEMbIX IJIsI pacyera,
U3y4EHHsI CBOICTB BEIIECTB, MO/ICMPOBAHUS PEAKLIUH.
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CBenenns 00 yrBepxkaeHun paGodeii nporpaMmel y4eGHOM AHCIHILTHHEI

HAa o4YepeaHOIl y4eOHbIiH roJ H perucTpauus H3MeHeHHii

VuebHsblit roax

Pemenne Yuenoro cosera
(Ne npomorona, dama
s3acedaniis)

IMTognuce
OTBETCTBEHHOI'O
(D.H.0., noonucs)

2

HOMep H3MEHEHHA
(unu Ges uzmenenuil)

AOLH - 2025 y2.1.

A2 5 pm pt.05 2024,

st reieteces 0.4/ /f//é’

Bey zz/¢mzzfﬂzzzf

Coaep:xanue H3MeHeHHIl (6HoCUmMCA 0m pyKu):
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