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Paboyas mporpamma cocraBneHa B COOTBETCTBHH ¢ DenepambHBIMH  TOCYAAPCTBEHHBIMH
TPeOOBAHUAMH K CTPYKTYpPE MPOrPaMM I10TOTOBKH Hay4HBIX U Hay9IHO-IIETarOrHYeCKUX KaJpoB B
acIHpPaHType (aIBIOHKTYpPE), YCIOBHAM HX pealH3alliy, CpOKaM OCBOCHHS STHX MNpPOrpamMM C
YUETOM pasiyHEIX GopM 06ydeHHs, 00pa30BaTEIBHBIX TEXHOIOTHI W 0COBEHHOCTEH OT/IebHbIX
KaTeropuil aclMpaHToB (aJBIOHKTOB), YTBEPXIEHHBIMH IIpHKa3om Muno6puayku Poccuu or
20.10.2021 Ne 951 u IlonoskeHueM o MOArOTOBKE HAyYHBIX W Hay4HO-IIE1arOTUYECKUX KaapoB B
aclUpanType (aABIOHKTYpE), yTBepxkaeHHbIM [locTanosnenuem IIpasutenscra PO or 30.11.2021
Ne 2122.

PaBouas nmporpamMma cocraBnena LRy 0. Lyecobpetr D.C.
[

PABOYAS TTPOTPAMMA PACCMOTPEHA U OJIOBPEHA na 3acemanun YueHOro
cosera MpUX CO PAH (TIpotokon Ne £ ot « 4/ » ){Qjet%t?./f 2022 1.)




1. Henu v 3a1a4u yuyeOHOH TUCIHIIMHBI

Heap wn3ydenus guctumuinHel «®Duszmdeckas Xumus». npuodbpereHue (GpyHIaMEeHTaTbHBIX
3HAHUH W TNPAaKTHYECKHMX HAaBBIKOB, HEOOXOAMMBIX Ui HPOPEecCHOHATBPHOW  HAy4HO-
HCCJIEIOBATEIbCKOM, NHHOBAIIMOHHON M 00pa30BaTelbHON IEATEIBHOCTH B 00JaCTH (PU3NUECKOU
xuMud; (opMuUpoBaHHE 0000IIAIONIEH TeopeTHYecKor 0a3bl A M3ydeHHs (DyHIaMEHTaIbHbBIX
OCHOB (DM3MUYECKOI XMMUU U BO3MOKHOCTHU UX UCIIOJIb30BAHUSA HA MPAKTHKE.

3amaun:

- (hopmupoBanue y o0yyaromuxcsi COBPEMEHHBIX MPEACTaBIeHU 0 (pu3nueckol XuMuu, ee
POJIU ¥ 3HAUMMOCTH B COTIOCTABJICHHUH C APYTUMU XUMUUYECKUMU HAyKaMU;

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

- OCBOGHHE METOAOB IUIAHUPOBAHMUA OKCIEpUMEHTa 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

Hucnuniuaa «Pu3nyeckas XUMHUS» SBISIETCS YacThIO 00pa30BaTENLHOIO KOMIIOHEHTA
(ITompazmen 2.1.2.1. pazmena 2.1.2. «AucuumiuHbl M0 BBIOOPY») MPOTPaMMBI aCIIUPAHTYPHI IO
Hay4HOH crieranbHoCTH 1.4.8. XuMHus 21eMEHTOOPraHMYECKUX COCAMHEHUH.

VY4eOHast UCIUTUIMHA peali3yeTcsi Ha IEPBOM M BTOPOM TOAY OOyUYCHHS.

3HaHUs, yMEHHs M HaBBIKM, NPUOOpPETEHHbIE acCMMpaHTaMU IO pe3yiabTaTaM H3y4eHHUs
y4eOHON auciuIuMHbl «Du3ndyecKkas XUMHUs», HCIONB3YIOTCS WMHU JUIA COAaud KaHIHIATCKOTO
9K3aMeHa U MPU HANMCaHUM JUCCEPTALIMOHHON pabOThl HA COMCKAHHE YYEHOH CTEeNeHU KaHauaaTa

HayK.
3. TpeGoBaHusi K pe3yJbTaTaM OCBOCHHUS TUCHUILINHBI

[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-XUMUUYECKHUX
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 HCCIECNOBAHMS CTPYKTYPhl 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 ISl HM3yYeHUS (HU3UKO-XUMHUYCCKHIX
MIPOLIECCOB.

4. CTpyKTypa M coaep:kaHue Y4eOHOH IMCUMILINHBI
OO1ast TPYA0EMKOCTh JUCIUIUIMHBI COCTABIIACT 6 3a4eTHBIX eaunuil (216 dacos).
CTpyKTypa AUCHUNIMHBI

Ta6muma 4.1. Ctpyktypa y4eOHOM TUCHUTLTAHBI

Ne | HaumenoBaHue O06bem yuebHOM paboThl, U ®dopma
JVICIIATUTHHEI KOHTPOJIS
Bcero Bcero N3 aynuTopHbIX CP
aynutop. | Jlek | Jla6 | Il | KCP
1| usmieckas 216 90 45 | - | 45| 18 | 108 | Dxsamen
XUMHUS

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

OO0mue mNpuUHOUNBI KBAHTOBO-MEXAHMYECKOTO  OMHCAHMUS  MOJIEKYJSPHBIX  CHUCTEM.
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 cpenneit sHepruu. CekysspHblE ypaBHEHHS.
Bapuanuonnas teopema. Pacuer monexyibl Bogopoaa metogom MO JIKAO.

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

OcHoBHbIE TPUOIMKEHUS TIPU pacyeTe OpraHu4YecKuX MoJiekyn MerogoMm MOX.

Pacuer Monekyn stuieHa, OyranumeHa 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
pacrnpeziesieHus JIEKTPOHHOHN TIOTHOCTH. JIoKkann3oBaHHbIE MOJIEKYSPHbIE 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. Bumbr amcopbmmu. CTpyKTypa TOBEPXHOCTM W TOPHUCTOCTH
agcopbOenTa. Jlokanu3zoBaHHas W JAEJIOKaJIM30BaHHAs ajncopOuus. M30TepMbl MOHOMOJIEKYIISIPHOM
COpOIMM MpPH HU3KUX M BBICOKMX KOHIIEHTpalusx copOtuBa. YpaBHeHue ['enpu u Jlenrmropa.
OmnpeneneHue TMOCTOSHHBIX B JTUX YypaBHEHMAX. JIMHaMUYeCKHi XapakTep aicopOIHOHHOTO
paBHOBECHS.

AncopOuust U3 pacTBOPOB.

VpaBuenne bpynayspa — Dmera — Temnepa (BOT) mist monuMoseKyssipHOW aacopOInu.
Omnpeznenenue MmIoLa Iy MOBEPXHOCTU afcopOeHTa. TepMoanHaMuKa MOTUMOJIEKYIIPHON copOIun
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HAa OCHOBE CTaTHCTUYECKON TepMmoauHamMuku. OrmnpeneneHUE YHUCIa CIIOEB IMOIUMOJIEKYISIPHON
copOmm.

AncopOumst Ha MOPUCTHIX copOeHTax. Teopusi oobemMHoro 3anosHeHuss Mukpornop (TO3M).
Onpenenenne pasmepoB mop. M3oTepMbl copOIuM Ha TMOPUCTBIX COpOCHTaxX. YpaBHEHHE
Hy6ununa-PanymkeBud. OrmpeneneHre IOCTOSHHBIX 3Toro ypaBHeHHs. OlEHKa CTENeHH
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 aKTHUBHUPOBAaHHBIX Yrisix. OOmIas XapaKTepUCTHKA YIJIEPOJHBIX 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 copOLuMM AJist pa3/ieieHusl 1 KOHIICHTPUPOBAHUS B TEXHOJIIOTUYECKHAX CXEMax
MPOLIECCOB.

Pa3znea 3. Teopusi pacTBOpoB

[TapnuanbHble MOJIApDHBIC BEIUYUHBI. MeTonbl ompeneneHus MNapLUUaIbHBIX MOJIPHBIX
BEIMYUH TepMOIMHAMMYECKME THUIBI pPACTBOPOB. DyHKIMSA CMEWIEHUs M HICAIbHBIX H
HEeHJleaJIbHBIX pacTBOpoB. IIpenenbHO pa3z0aBiieHHBbIE PAcTBOPBI, aTEepPMAJbHbIE U PEryJsipHbIC
pacTBOpbl, X cBoicTBa. Pacuer (yHKIMI CMEIICHUS MO Pa3IMYHBIM MOJIENSIM: MOJEIh apHOTO
B3aMMOJCHCTBHS, MOJEIb «OKPY)KEHHOTO aToOMa», KBaHTOBO-XUMHUYeckne Monenu. CBs3b
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 pacTBOpaMHW M C XUMHYCCKUMH COCIAWHCHUAMMU. OIICHKa
¢$az0BOro cocrtaBa HAHOCTPYKTYPHUPOBAHHBIX OMHAPHBIX CIJIABOB MO JTAHHBIM 3JIEKTPOXHUMHUECKOTO
aHaJM3a.

Pa3nen 5. Kuneruka XuMH4eCKHUX peaKkuu

OcHOBHOI nocTynaT XMMHUYeckol kKuHeTuku. @opmanbHas kuHeTHka. CriocoObl onpeaeaeHus
CKOPOCTH peakluud MeToJ oM (opmanbHON KuHeTHKU. Kunermueckue kpuble. Kunernueckue
ypaBHeHHA. KOHCTaHTa CKOPOCTH U NMOPAIOK peakyy. Peakiny nepeMeHHOro nopsjakxa.

Kuneruka nud@y3noHHO-KOHTPOIUPYEMBIX XUMUUYECKUX peakiuil. 3akoHsl Puka. Pemenue
TUGPY3MOHHBIX 3a/ad MeTogamMHu (GopMajbHOM KHHETHKM M MeronoM Jlammacca. CkopocTh u
CTaJIuU ANEKTPOAHOrO mporecca. YpapHenue Jlesuua. [longpuzanus snexkrponos. [onsporpadus.
Tok oOMeHa U mepeHanpsKeHne. 3aBUCUMOCTb CKOPOCTH CTaJlMHU paspsiia OT CTPOSHUS JBOWHOTO
cinosi. YpaBHEHUs AJis MpeenbHOro Aud G y3noHHbIN TOKA B BOJIBTAMIIEPOMETPHH.

Kunetnka HeoOpaTUMBIX 3JEKTPOIHBIX IPOLECCOB. ['eTeporeHHass KOHCTAHTa CKOPOCTH.
BnusiHue paznuyHbIX (PAKTOPOB HAa TOK M IMOTEHIHMAT HEOOPAaTHMOTO 3JEKTPOJHOrO IMpoliecca.
Kpurepun 0OpaTUMOCTH  3JNEKTPOJHOrO mpolecca. VIcronb30BaHHE — ANEKTPOXHUMHUYECKHX
IIPOLIECCOB B TEXHOJIOTUH U aHAJIM3E.

KuHeTnka KaTalUTUYECKMX IPOLECCOB. ['OMOreHHBIM M TeTEepOreHHbIN Karanu3. PemieHue
KMHETUYECKUX 3a/lad KaTalMTUYEeCKUX mpoueccoB. Ponb copOuuu B TeTEpOreHHOM KaTalluze.
Bri6op m ocHOBHBIE CBOICTBa Karanu3aropoB. MoaudHuIMpOBaHUE KaTaau3aTOpoB. TexHOJIOorus
IIPUTOTOBJICHUS KaTaJIN3aTOPOB U MCCIEA0BaHNE UX CBOMCTB. CENEeKTUBHOCTD KaTalu3aTopa.

OCHOBHBIE TPOMBIIIICHHbIE KaTalUTU4YecKue nporecchl. Ponb nuddy3mu B KUHETHKE
reTepOTreHHBIX peakiuii. KnHeTHKa reTeporeHHbIX KaTaTuTUYECKUX peakiuid. Pa3auyHbie peKuMbl



NPOTEKAHUS peaKiuil (KMHETHYeCKas M BHEIIHSS KUHETHYecKas OO0JIaCTH, OOJaCTH BHEITHEH |
BHyTpeHHel nuddy3un).
Peakiuu B pacTBOpax, BIMSHUE PACTBOPUTEIS M 3apsija pearupyronux yacTuil. KietouHsrii
ad ekt u compBaranysi. DepMEHTATUBHBIN KaTallU3.

Pa3znennl TMCHUMIIJIMHBI M BUABI 3aHATHMI

Tabnuma 4.2. Pa3aenbl AMCHUIUIMHBI U BUJIBI 3aHATHI C YKa3aHUEM TPYIO0EMKOCTH

HaumenoBanue
pa3ziesioB U TEM

Buner yue6HOI paboThl U TPYIOEMKOCTbD,

q

Bcero

Jlek

JIab

IT

CP

KCP

Dopmbl
TEKYIEro
KOHTPOJIS

yCIIEBAEMOCTHU

Pasznea 1. Ctpoenue BemecTBa

1

KBaHTOBO-XMMUYECKUI pacyeT
MOJIEKYJI

8

2

OreHka peakImoOHHOM
CIIOCOOHOCTH MOJICKYIT

8

2

3

OreHka TepMOAMHAMUYECKUX
MapaMeTPOB XMMHUYCCKUX PEaKIUi

11

2

CobecenoBanue
Pemenue 3amau

Pa3znea 2. TepmoguHaMHUKAa U KHHETHKA MPOLECCOB COPOIMH

4

YpaBHEHHsI MOHOMOJIEKYJIIPHON
aacopOouu

13

3

VYpasuenue bpynayspa — Omera —
Tennepa (b3T) nns
MOJTMMOJIEKYIISIPHOHN aicoponuu.
Onpeaenenue miomaau
MTOBEPXHOCTHU aIcOpPOEHTA.

13

CopO111s Ha MOPHUCTHIX COPOEHTAX.

13

Kuneruka copbuun. YpaBHeHue
Porunckoro-3enpaoBuya.
YpaBHeHUs 111 CKOPOCTH
azncopbumu u necopbuuu banxema—
bapra, KBana.

17

CoOecenoBanue
Pemenue 3amau

Pa3nen 3. Teopusi pactBopoB

HapIII/IaJ'II)HBIG MOJIBHBIC BEJIIMYUHEI.
Mertopl onpeeneHus
mapuruaJIbHBIX MOJIAPHBIX BECJIWMYNH
TepMoMHAMUYECKUE THITBI
pPacTBOpoOB

14

q)}/HKI_II/ISI CMCIICHUSA 1A
PA3JIMIHBIX TUIIOB PACTBOPOB

14

10

YpaBHEHUSI, ONMCHIBAOIIINE
TepMOAMHAMHYECKUE (YHKITUU
CMEIIeHHUsI KOMIIOHEHTOB B paMKax
Pa3IMYHBIX MOJIETIEH

17

CoOecenoBanue
Pemenue 3amau

Pasnen 4. ®a3oBble paBHOBECHS

11

da3oBble qUarpaMMbl OMHAPHBIX
CHCTEM.

13

12

Orenka ¢a3oBoro cocrana
HAaHOCTPYKTYPUPOBAHHBIX
OMHAPHBIX CIUIABOB

15

Co0OecenoBanue
Pemrenue 3agau




Paznea 5. Kuneruka XuMu4ecKux peakuuii

dopMaibHas K Ka
13 pMajIbHAs KHHETHE 9 5 ) 5 5 i
XUMHAYECKHX PEaKIHi
Kunernka 310
14 HeTHKa U PY3HOHHBIX 9 5 i 5 5 i
MIPOIECCOB
Kunernka HeobpaTum
15 PaTHMBbIX o | 2 | - | 2] 5 | -
AJIEKTPOHBIX MPOIIECCOB
Kpurepuu obparumoctu Cobecenopanne
16 | P 9 2 - 2 5 - | Pemenue 3agau
AJIEKTPOIHBIX MPOIIECCOB
Kunernka kaTanuTuyecKux
17 | mpoueccoB. depMeHTATUBHBII 9 2 - 2 5 -
KaTajms.
OcHoBHbIE
18 HOBHBIC TTPOMBIIIIICHHBIE 15 5 ) 5 5 5
KaTINTUYECKUE TPOLIECCHI
Bcero yacoB: 216 45 - 45 | 108 18

Paboueit nporpamMmoii aucuuIuinHel «Pu3ndeckas XUMHUsD IPElyCMOTPEHA CaMOCTOsTeNbHas
pabora oOyuaromerocsi B o0beme 108 u. CamocrosTenbHas paboTa MPOBOAUTCS C IEINBIO
yrIyOleHusT 3HaHUM [0  JUCLUIUIMHE U HOJKpeIuisieTcs  y4yeOHO-METOAMYECKUM U
MHPOPMALMOHHBIM O00ECTIeYeHHEM, BKIIOYAIONIMM Yy4eOHUKH, Y4eOHO-METOAMYECKHE IOCOOHS,
KOHCIIEKTBI JIEKIM, ydeOHOe U HayuyHOe IpOorpaMMHoe o0ecrieueHue, pecypcsl MIHTepHeT.

[lepeveHb peKOMEHTyeMbIX BHIOB CAMOCTOSITEIILHON pabOTHI:

- peryjsipHas npopaboTKa MpPOMIEHHOro Ha JIEKUMAX Y4eOHOro MaTepualia IO paszzeiam
Kypca,

- O3HAKOMJICHHE C JIMTEPaTypoll B 3JIEKTPOHHO-OMOIMOTEUYHBIX CHCTEMaX, BKJIOYas
nyOJIMKalMy M3 HAYYHBIX JKYpHAJIOB, IUTUPYeMbIX B 0a3ax Scopus, Web of Science, Chemical
Abstracts, PUHII;

- IOCEILIEHUE OTPACIEBBIX BHICTABOK, CEMUHAPOB, KOHPEPEHLIUN PAa3INYHOIO YPOBHS;

- yuactue B cemuHapax HMpHUX CO PAH no temartnke Kypca, Hay4YHO-METOIWYECKUX
CeMMHapax J1labopaTopHii, MOCEeIIeHUE 3allUT JUccepTaluii Ha COUCKAHHE Y4YEHOW CTeleHH
KaHJIuAaTa u JOKTOpa HayK;

- IOATOTOBKA K cJladye dK3aMeHa I10 Kypcy.

5. OpraHu3anms TeKylero KOHTPOJIsi U MPOMeKYTOYHOH aTTecTAlHH
110 UTOraM OCBOEHMS Y4eOHOH A1 CUMIIMHbI

Texyumuii KOHTPOJIb MO AUCHUIUINHE «DU3NUECKas] XUMHUS» OCYIIECTBISETCS B CIEAYIOIIUX
dbopMmax: cobecenoBaHue MO KOHTPOIBHBIM BOIIPOCAM U PEIICHHE 3a/1a4.

ColecenoBanue — CpEICTBO KOHTPOJIS, OpPraHW30BaHHOE B (opme cobecemoBaHusi TIO
TEMaTUKE U3y4aeMOW TUCIUIUIMHBI, PACCYUTAHHOE Ha BBIICHEHUE 00beMa 3HaHUN 00ydarolerocs
M0 BCEM U3YYCHHBIM pa3feliaM, TeMaM; CBOOOJHOTO WCIONb30BAHUS TEPMUHOJOTUU IS
apryMEHTHPOBAHHOTO BBIPAKEHUSI COOCTBEHHOM MO3UIINH.

CobecenoBaHrie TO KOHTPOJIBHBIM BOINPOCaM M TMHCBMEHHBIM OTBETaM Ha BOIPOCHI
OIICHUBAETCS B COOTBETCTBUHU CO CIIEAYIONIMMU KPUTEPHUSIMHU: apryMEHTUPOBAHHOCTH TO3UIINH,
HIMPOTA UCTIOJIB3YEMbIX TEOPETUUECKUX 3HAHUH.

Pemenue 3a1a4 — cpeACTBO KOHTPOJIS, MTO3BOJISIONIEE MOTYYUTh BBISIBUTh YMEHUE MPUMEHSITh
MOJIy4YeHHbIEC 3HAHUSI HA IPAKTHUKE.

Kpurepuu onieHuBanus:

«O1nnuHo» - COCTaB/€H MPAaBWIbHBIA aNrOPUTM  pEIIeHUs 3a/Jayd, B JIOTHYECKOM
paccyXJIeHuH, B BEIOOpE POpMYIT U pelIeHUH HET OMMOOK, MOJIYIeH BEPHBIA OTBET, 33/1aya pelieHa
paImoHaIBHBIM CIIOCOOOM.

«Xopomo» - CocTaBieH MNPAaBWIbHBIA  QJITOPUTM  PEIICHHS 3aJadyd, B JIOTHYECKOM
pacCcyk/I€HUU U PEUICHHH HET CYHIECTBEHHBIX OIMIMOOK; MPaBHJIBHO CIIENaH BBIOOp (popmyrn s




peLICHUs]; €CTh OOBSICHEHHE pEIleHHs, HO 3a/Jadya pellieHa HEpalMOHAJIbHBIM CIIOCOOOM WIH
JIOMYLIEHO He 0oJiee ABYX HECYIIECTBEHHBIX OIIMOOK, MOIY4€H BEPHBIN OTBET.

((yI[OBJIeTBOpI/ITeJIBHO» - 3aIIaHI/I€ MOHATO IMPaBUIIBHO, B JIOTUYCCKOM PACCYXJACHUU HCT
CYLIECTBEHHBIX OHIMOOK, HO JOMYIIEHbl CYIIECTBEHHblE OIIMOKKM B BbIOOpEe (opMyn miu B
MaTeMaTU4eCKUX pacueTax; 3ajaya pelieHa He MOJHOCThIO WIN B OOIIEM BHJIE.

«HeynosnerBopurenbHO» - 3aa4a pellieHa HEpaBUIbHO. 3a/1a4a He pellieHa.

IIpomexyTouHasi arrecTamusi 10 AucuUUIUIMHE «®Pu3nueckas XHUMHUS» POBOAUTCS Ha
BTOPOM rojy oOydeHus B (opMe 3K3aMeHa, MpelyCMaTPUBAIOLIEr0 OTBEThl HAa KOHTPOJIbHBIE
BOIIPOCBI.

OK3aMEH — CpEJACTBO, IO3BOJIAIOLIEE IMOJYYUTh SKCIEPTHYIO OLEHKY 3HAHUH, YMEHMH WU
HAaBBIKOB, IMOJIYYCHHBIX IO UTOT'aM M3YUCHUSA AUCLHUILIMHBI «Duznyeckas XHUMHUA», ITO3BOJIAIOIIUX
aCIMpPaHTy aHAIM3UPOBATH PA3IMUHbIC (PAKTHI U SBICHHUS B CBOCH IMPOQEeCCHOHATIBLHON 00IaCTH.

PesynpTaThl  clauM  9K3aMeHa  OLEHHMBAIOTCA  KAaK  «OTIMYHO»,  «XOpOILOY,
«YHOOBJICTBOPUTCIIBHOY», KHCYAOBJICTBOPHUTCILHO.

Kpurepuu onieHuBaHMs OTBETA aclIUPAHTA!

- JI1 OLHCHKH «OTJIIMYHO)»:. HAJINYHC FJIy6OKI/IX U HCYCPIIBIBAIOIINX 3HaHUI B 00BEMeE
IporpaMMbl Kypca, NpaBUIbHbIE U YBEpEHHbIE JIEHCTBHS IO IPUMEHEHHUIO TEOPETUYECKUX 3HAHUHI
JUISL pELIEHUS] TPAKTUYECKUX 3a]1a4, TPAMOTHOE U JIOTUYECKU CTPOMHOE M3JI0KEHUE MaTepuasia npu
OTBETE, 3HAHUE JIONOJIHUTEILHO PEKOMEHI0BAaHHOM JIUTEPATYpPHI;

- JId OOCHKH «XOpOoMIOo»: HAaJIM4YUC TBCPAbLIX W OOCTATOYHO ITOJHBIX 3HAHUH IIporpaMmaI
Kypca, He3HAYUTEIbHbIC OLIMOKM MPH OCBEIIEHUHN 33JaHHBIX BOIPOCOB, MPaBUIIbHBIE JEHCTBUS 110
IPUMEHEHHUIO TEOPeTHUYECKUX 3HAHMN JUId peIleHUs NPAaKTUYEeCKUX 3a7ay, YETKOEe H3JI0KEHUE
Marepuaa;

- U OLIEHKU «YyJIOBJIETBOPUTEIBHO»: HAIWYHE TBEPJbIX 3HAHUN NMPOWJEHHOr0 MaTepuaia,
HU3JI0KEHUE OTBCTOB C 0HII/I6KaMI/I, YBEPCHHO HCIIPABIIACMBIMHA ITOCJIC TOIMMOJIHUTCIIBHBIX BOIIPOCOB,
HE00XO0/IMMOCTh HaBOJSAIIUX BOIPOCOB, NMPaBWIbHbIE ACUCTBUS MO HNPUMEHEHHUIO TEOPETUYECKUX
3HAHUMN AJid pCIICHUS MTPAKTUYCCKUX 3a1a4;

- U1l OLICHKH «HEYJIOBJIETBOPHUTEIbHOY: HAJIMUUE IPyOBbIX OMIMOOK B OTBETE, HETIOHHMMAaHUE
CYILIHOCTH HM3JIaraéMoro BOIIPOCa, HEYMEHHE MPUMEHTh 3HAHHUS HAa IMPAKTHKE, HEYBEPEHHOCTb U
HETOYHOCTh OTBETOB HA JIONIOJHUTEIBHBIE U HABOASAIIME BOIIPOCHI.

JlucuuminHa cuYMTaeTcsi OCBOEHHOM, eciau OOydarouIuiicsi MOJy4YWsl OLEHKY «OTJIUYHOY,
«XOpOILO0Y», «YAOBIETBOPUTEIBHOY.

OueHoyHble cpeacTBA /1JIs1 MPOBeIeHUs TEKYIEro KOHTPOJIsI
IIpuMepbl KOHTPOJIBHBIX BONPOCOB /ISl IPOBeAeHNs cO0ece10BAHUSA

OO61re npUHLIKITBI 00pa30BaHUsl XUMUYECKUX CBSI3EH.

OcHOBHBIE IPUOTMKEHUS TPU PEIIEHUH KBAHTOBO-XMMUYECKHX 3a/1a4

MeTto/ 161 BEIOOpA BOTHOBOM (YHKIIMH MOJIEKYJIbI

Mertonel pemienus ypasaenus lllpennnrepa

OcHoBHbIE TPUOIMIKEHUS TIPU pacueTe MosieKys MeToqoM MO-X1okkens.

DNEMEHTBI CUMMETPUH MOJIEKYJT

Pacder mosiekyn oprannyeckux Bemiects metogoMm MOX.

Yto Takoe 77 - AJIEKTPOHHAS IMJIOTHOCTh HAa aTOMax, MHAEKC CBOOOTHOM BaJIEHTHOCTH, MOPSII0K

CBSI3U MEXIy aromamu?

9. Moxert 11 ObITh MOPSIOK CBSI3U MEXKAY aTOMaMHU APOOHON BEINUMHOMN?

10. CdopmynupyiiTe OCHOBHBIC TIOJIOKEHUS Teopun JIPHTMIOpa.

11. Kakoil wu30TepMOil oOmHCHIBaeTCS MHOTOLEHTPOBas  aAcOpOIMs Ha  OJHOPOJHBIX
MTOBEPXHOCTAX ?

12. Kak npoBepuTh COOTBETCTBHE OIBITHBIX JIaHHBIX JAHHOM H30TepMe copOormu?

13. PacckaxkuTe, Kak MOXHO ONPEAEIUTh IOBEPXHOCTb TBEPABIX TEJI HAa OCHOBAaHUM
aZIcopOIMOHHBIX AaHHBIX (MeTo JIaurmiopa, BOT, ["apkunca u IOpa).

14. Kakwue cyniecTByroT 0COOCHHOCTH a/ICOPOLIMHU BEILIECTB B MUKPOITOpax?

NGk~ WNE



15. Kak mpoBoautcs onpeneneHne pa3MepoB Mop 1o ypaBHeHuo. J[yonHuna — PagymkeBud?

16. Pacckaxwure, Kakue CyIIECTBYIOT OCOOCHHOCTH M3y4YEHUs KMHETHKH IPH MHOTOLIEHTPOBOU
coporun?

17. Chopmynupyiite KHHETUYECKHU 3aKOH boaHxema.

18. Pacckaxkute, kKakue ObIBal0 TEPMOJUHAMHYECKHUE TUIIBI PACTBOPOB.

19. DHTanenus U SHTPOIUS CMEIICHUS HA OCHOBE MOJIEJH MTAPHOTO B3aMMOICHCTBUSI.

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

21. DHTAJNBIUS M SHTPOIUS CMEUICHNUS, PACCUUTAHHAS 10 KBAHTOBO-XUMHYECKUM MOJICIISIM.

22. TloctynaTsl, MO3BOJISIONIME ONUCHIBATH (Da3oBbIe paBHOBECHS C TMOMOIIBIO (Ha30BbIX
Jarpamm.

23. PaccMoTpuTe HECKOJIBKO MPUMEPOB (Ha30BBIX TUArpaMM C TBEPABIMU PACTBOPAMH.

24, Kak cBszana oHeprusa [ub0ca ¢ paBHOBECHBIM IOTEHIMAIOM  OKHCIUTEIbHO-
BOCCTAHOBUTEJILHON CUCTEMBI?

25. Kakue mnapaMeTpbl KHHETHYECKOIO IIPOLIECCa OIUCHIBAIOTCS METOJAOM (hopManbHOI
KHUHETUKU?

26. Kunetnueckue napameTpsl AUPHY3HOHHO-KOHTPOIUPYEMBIX XUMUUYECKUX PEaKIUH.

27. Kak MoxxHO paccuntath Ko3pdunueHt quddy3uu noHa B pacteope?

28. T'maponrHaMUYecKue KPUTEPUU 0OPAaTUMOCTH AJIEKTPOJHBIX MTPOLIECCOB.

29. T'omorenHble KaTtanu3aTopsl. [IpuBeanTe MpuMepHI.

30. depMeHTAaTUBHBIN KaTaau3 U €ro 0COOCHHOCTH.

31. [puBenute mpUMeEpHl H3BECTHBIX KATATUTHYECKHX IPOILIECCOB.

Tembl peienus 3a1a4

1. KBanTOBO-XMMHUECKUN pacueT MosieKysl MmeTogoM MO Xrokkens.

2. Onpenenenue noepxHocTu copobenra merogom bOT.

3. Copbuust Ha OPUCTBIX copOeHTax. OmnpeeeHne MOCTOSSHHBIX B ypaBHeHUU JyOwHWHA-
Panymkesunu.

4. PacyeTbl 1o OlLIEHKE cocTaBa (a3 HAHOCTPYKTYPHBIX 3JIEKTPOJIUTUYECKUX OCATKOB IO
OIBITHBIM JAHHBIM.

5. 3akonsbl nudPy3nonHON KMHETUKU. Pacuer koaddunmenToB nuddy3un HOHOB.

6. Kunetnka HeoOpaTHUMBIX 3JIEKTPOAHBIX MPOLECCOB. PacueT KUHETHYECKUX MTapaMeTpPOB.

IIpumepsl 32724 1JIs1 CAMOCTOATEILHOTO PELICHUS

1) Meromom Xrokkens (MOX) wmaiitu sueprun MO, xosdduimentsl pasioxenus MO 1o
6asucHbpIM AQO, TTOJIHYIO SHEPTHI0 MOJIEKYIbI CoHy.

2) Merogom MOX HaiiTi opOuTaibHBIC dHEPruu, Kod(duimeHTsl pasznoxenus MO 1o
O0asucaeiM AO w mosHyro 3Hepruio (1) ammmipHOro pammkaiia CH,-CH-CH,, (2) ammunbeHOTO
katuoHa u (3) ammunbHoro anuoHa. (IIpunsate h=0, k=1).

3) Meromom MOX paccuutath opOWTanbHbIE 3apsabl aromMoB U mopsaku C-C cBsseir B
AJUIMIIBHOM pajivKalle, KaTHOHE M aHMOHe. [ paaukana paccunmTaTh CIMHOBBIE IIOTHOCTH Ha
aToMax yriepoJa.

4) Metongom MOX wHaiitn sHeprun MO, koddduumentsl paznoxenus MO, sHepruro
MOJIEKYJIbI, OpOUTAITFHBIE 3apPSIbl aTOMOB U TIOPSIIKK CBsizel B Mosiekyne hopmanbaeruaa CH,=0.

5) Meronom MOX wHaiitn sHeprun MO, kodddummentsr paznoxenus MO, sHepruio
MOJIEKYJIbI, OPOUTAIEHBIC 3apsiibl aTOMOB U TOPSAKHU CBsi3ed B Moiekyine xiopBuamiaa CH;=CH-
Cl.

6) Meromom MOX wHaiitn sHeprun MO, koadduimentsr pazioxenus MO, sHeEpruio
MOJIEKYJIbl, OpOMTaNbHbIE 3apsAabl aTOMOB M MOpAAkd cBs3eil B Monekynax CHp,=C=0 wu
CH,=C=NH.

7) PaccumraiiTe ynenpHYI0 MOBEPXHOCTh aJCOpPOCHTa IO HM30TEpME aJaCcopOIMU a30Ta,
ucnonb3ys ypaBHeHue BOT. Ilnmomaap, 3aHMMaemas MOJIEKYJIOM a30Ta B IJIOTHOM MOHOCIIOE,
cocrasisier 16-107%0 m?



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

8) B Tabiuiie mpuBeICHBI JaHHBIC TI0 aICOPOIMH APOB BOIbI MAKPOIIOPUCTHIM aJCOPOCHTOM

Opu KOMHATOHW TeMIieparype.

a7copOLIMOHHOTO MOHOCIIOS:

[Tonp3ysice ypaBHenueM JleHrmiopa,

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

1,72 9,22

17,77 14,89

OIpeaAcINTEC EMKOCTb

9) Ucnonw3yst ypaBuenue JlyOununa-PagyiikeBuua, paccuuraiiTe 00beM MHKPOIIOP CaXH Ha
OCHOBE JIaHHBIX 00 azcopOIMu napoB OeH3oJ1a (MOJIbHBINH 00beM OeH30:1a 88,8 CMg/MOJ'IB)Z

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

10) PaccumnTaiiTe Bpemsi MOJOBHHHOW KOAryJsiUH a’po30Jsl C JUCICPCHOCTHIO YACTHIL
2,5:10° m' wu KOHUeHTpauuen 1,5 10° xr/m®, ecnm  komcramTa OBICTpONl  KoOarynasiuuu
CMomyX0BCKOro paBHa 3- 10" M%/c. InoTHOCTS YacTHLL a’po30s1s mpuMuTe papHoit 2200 Kr/n®.

11) Onpeaenure AuaMeTp Kanmwuisipa, eClid XJI0popopM MOTHSIICS B HEM Ha BBIOCTY 12,3 cM.
c=27 MI[)K/MZ; Ap =1490 KF/M3, ®=0°C.

12) PactBopennoe B Bojae ITAB amcopOupyercss Ha MOBEPXHOCTH pasjeia BOAa-pTYTh U
COOTBETCTBUM C ypaBHeHUeM Jlenrmiopa. [Ipu stom, npu konuentpauus [T1AB 0,2 monb/n, creneHb
3armoyHeHust moBepxHocTu paBHa 0,5. Paccuwmraiite 3HaueHme Mex(a3zHOrO TOBEPXHOCTHOTO
HaTsDKEHMsT Ha rpaHune pryte-pactBop npu 25°C u CIIAB = 0,1 Momnb/m, yuuTbIBas, 4To B
orcyrctBrue [IAB moBepxHocTHOE HaTskeHHe coctaBisier 0,375 [x/M2, a miomans, 3aHUMaeMast
moiekynon ITAB B Mmonocnoe pasaa 2010-20 M2

13) Paccuuraiite TommuHy muddysnon wactu JDC wuactui rumposons Agl mpu 25 °C.
Hucnepcuonnas cpena 3ois (¢ = 77) cogepxut Ba(NO3)2 (M = 261) ¢ xonuentparueit 50 r/m3.
Bo ckonbko pa3 uaMenutcs TonmmHa AudQy3HONH dYacTH, eciu KoHmeHTpauuro Ba(NO3)2
MIOBBICUTH B 4 pasza?

14) PaccuutaiiTe ynciieHHY0 KoHIeHTpanuio 305 Al,O3, eciu U3BeCTHO, YTO €ro MaccoBast
KoHIeHTpauus paBHa 0,3 xr/m”. Koadounuent nuddysun yactui 2:10° MZ/CyTKI/I, IIJIOTHOCTD
Al,O3 4 r/em®, Bsiskocts cpenpt 107 Tla-c, Temmeparypa 25°C.

15) HaiiauTe BenMUYMHY 3JICKTPOKHHETHYECKOTO MOTEHIMANA ISl CYCIIeH3UH KBaplia B BOJE,
€CJIM TIpHU AEeKTpodopese YacTUllbl NepeMenatoTess K anoqy. Cmenienue rpanunsl 3a t = 30 Mun
cocrtaBuio 5,0 cM. HampsokeHHOCTB 3ieKTpuyeckoro mnossa H = 10-10° B/m. Jusnexrpudeckas
IIPOHMIIAEMOCTH cpefbl € = 81, BA3KOCTb Cpeasl 7] = 1-10° H-c/m?.

OueHovHbIe CpeACcTBA AJIsl IPOBEACHHUS NPOMEKYTOUYHOM aTTeCTALIUH

OK3aMEHAIlMOHHBIN OUJIET COCTOMT M3 TPEX TEOPETHUYECKUX BOIMPOCOB, TEMAaTHKa KOTOPBIX
IIPEICTABIIEHA B IPOIPaMMe KaHAUAATCKOTO YK3aMEHa.

Oo0pa3ubl Oms1eTOB
DusuyecKass XumMms
buner 1
1. OcHOBHbIE TOJIOKEHUSI KJIACCHUYECKOM TEOpUH XUMHUYECKOro crpoeHus. CTpyKTypHas
dbopmyna u rpad monekynbl. M3zomepus. Kondopmaruu mosekyn. CBs3b CTPOEHHUS U CBOWMCTB
MOJIEKY.
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2. OCHOBHBIE TMOHATHUA TEPMOAMHAMUKU: M30JIMPOBAHHBIE M  OTKPBITBIE CHCTEMBI,
PAaBHOBECHBIE U HEPABHOBECHBIC CHUCTEMBI, TEPMOJMHAMMYECKHE IIEPEMEHHBIE, TEMIIEPATypa,
WHTCHCUBHBIE U DKCTCHCHUBHBIC IEPEMECHHBIE. Y PABHEHUS COCTOSIHUSL.

3. IlpocThie U CIOKHBIE PEaKIMH, MOJIEKYISIPHOCTh U CKOPOCTh MPOCTOM peakiuu. OCHOBHON
HoCTyJaT XUMUYecKol KuHeTHKH. CrocoObl ompesneneHus CKOpocTH peakuuu. KuHermueckue
kpuBble. Kunermyeckne ypaBHeHHs. KOHCTaHTa CKOpPOCTM M MOpSAAOK peakuuu. Peakuuu
IIEPEMEHHOT0 MOPsAKa.

buner 2

1. O6mue nNpuUHIMIBI KBAaHTOBO-MEXAHWYECKOI'O OINUCAHMUA MOJIEKYJSPHBIX  CHCTEM.
Crammonapunoe ypaBHenue Illpeaunrepa s cBOOOJHOW — MOJIEKyNbl. AanabaTtndeckoe
npubimkenne. DJIeKTPOHHOE BOJIHOBOE ypaBHEHHUE.

2. IlepBbIii 3aKOH TepMOIMHAMHKH. Terora, paboTa, BHYTPEHHSSI SHEpIUs, SHTAJIbIINS,
TEIUIOEMKOCTb. 3akoH ['ecca. CTaHmapTHbIE COCTOSHHSA M CTAHJAPTHBHIE TEIUIOTHI XUMHUYECKHX
peakxiuii. 3aBUCUMOCTH TEIUIOBOTO 3 deKTa peakun ot Temreparypsl. @opmyna Kupxroda.

3. IlpuHIMI HE3aBUCUMOCTH 3JI€MEHTapHbIX cTaauid. KuHernueckue ypaBHeHHS s
00paTUMBbIX, TapaJUIEIbHBIX U OCIEI0BATENbHBIX PEAKIIHI.

buner 3

1. Konebanuss monexkyn. Hopmanehbie KoneOaHUs, aMIUIMTYAbl W 4YacTOTHl KOJIeOaHUIA,
YaCTOThl OCHOBHBIX KoJyieOaTenbHBIX mepexoioB. Konebanus ¢ 6ombinoit amrmmrynoi. Bpamenne
MoJleKyIl. Pa3nuynbie THIIBI MOJIEKYJIIPHBIX BOTYKOB. BpamatensHbie ypOBHU YHEPTHH.

2. Bropoii 3aKk0OH TepMOAMHAMHUKU. JHTPOIHUS U €€ U3MEHEHHUS B 00PAaTUMBIX U HEOOpaTHMBIX
npoueccax. Teopema Kapno — Knaysuyca.

3. Lenubie peakuu. KuHeTnka Hepa3BETBICHHBIX U Pa3BETBICHHBIX ICTTHBIX PEAKITUH.

buner 4

1. DnexTpoHHOE CTpOEHUE ATOMOB U MOJIeKy . OJJHOAIEKTPOHHOE NPUOIKEeHNE. ATOMHBIE U
MOJIEKYJISIpHBIE OpOWTAN. DIEKTPOHHBIE KOHUTypamuu W TepMbl aToMoB. llpaBmino Xynna.
DJeKTpOHHAas IIOTHOCTh. Pacnpenenenue 31eKTPOHHOM IUIOTHOCTH B IBYXaTOMHBIX MOJIEKYJIax.

2. dyrnameHTanbHble ypaBHeHUs [ nO0ca. Xapakrepuctuueckue ¢pynkuuu. DHeprus [ m6oca,
sHeprus [lenbmronbua. YpaBHeHuss MakcBemsna. YCIOBHSL  PaBHOBECHS UM KpUTEpUU
CaMOTIPOU3BOJILHOTO TPOTEKAaHHsS TpolieccoB. YpaBHeHue [nb6ca — [empmrosbia. PaGora u
TEIIOTa XMMUYECKOTO Mpolecca. XMMUYECKHE MOTEHIUABI.

3. 3aBUCUMOCTh CKOPOCTH pPEaKIHU OT TEeMIIEpaTypbl. YpaBHEHHE AppeHuyca. DHEprus
aKTUBAIMU U CTIOCOOBI €€ OTpeIeeHusl.

buer 5

1. UaTepnperanusi CTPOEHUS MOJIEKYJI Ha OCHOBE OpOUTAIBHBIX MOJEICH M HCCIICIOBAHUS
pacripesie/ieHUs]  3JEKTPOHHOM  IUIOTHOCTHU. JIoKamu3oBaHHbIE  MOJIEKYJSIpHBIE  OpOWTAINH.
['uOpuauzanms.

2. XMMHUYeCcKoe paBHOBECHE. 3aKOH JEHCTBYIOUIMX Macc. Pa3nuyHble BUABI KOHCTAHT
paBHOBecHsl M CBsi3b MexAy Humu. M3orepma Baut-I'odda. YpaBHeHuss m300apel U H30XOpHI
xuMuyeckoi peakuuu. [lpuBenennas sHeprus ['nbGbca M ee HUCHONB30BaHUE JUISI PacyETOB
XUMUYECKUX PAaBHOBECHUH.

3. DreMeHTapHbIe aKThl XMMUYECKUX peakiuil U (U3NYECKHi CMBICT SHEPrMM aKTHUBAIUH.
TepMuyeckuit 1 HETEpMUYECKUE MYTH aKTUBALMUU MoJjeKyl. OOMeH sHepruei (IMocTynareiabHOH,
BpalaTeIbHOH M KojebaTelabHOM) TMpH CTOJKHOBEHUSAX MoOJIeKyld. Bpems pemakcanuu B
MOJIEKYJISIPHBIX CUCTEMAX.

buier 6

1. [Ipencrapienus o 3apsaax Ha aToMax M MOpsiiKax cBsA3ei. Pasnuunbie METOAbI BbIICICHUS
aTOMOB B MoJIeKyJiaX. IHIEKCH peaKIIMOHHON CITOCOOHOCTH. Teopus rpaHUYHBIX OpOHUTAIICH.
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2. [IpubmmkeHne <OKeCTKHM POTaTop — TapMOHWYECKUH ocuuuisaTop». CocTaBisiomue
BHYTPCHHEH SHEPruM, TEIUIOEMKOCTH W 3HTPONHH, OOYCIOBJICHHBIE MOCTYNATEIbHBIM,
BpalllaTeIbHBIM U KOJIeOATeIbHBIM JBUKECHUEM.

3. Teopusi TEpEeXOMHOTO COCTOSIHHSI  (AaKTHBHUPOBAHHOTO Kowmiuiekca). I[loBepXHOCTh
noteHuuanbHol sHepruu. [yt um koopaumHata peakuuu. CTaTUCTHYECKHM pacyeT KOHCTAHTBI
CKOpPOCTH. 9HepI‘I/I$I U SHTPOIIMA aKTUBAILHH. HUcnons3oBanue MOJICKYJIAPHBIX IMOCTOAHHBIX IIPU
pacueTe KOHCTaHTbl CKOPOCTH.

buner 7

1. Toyeunsle Tpynmbl cUMMETPUH MoJieKyn. OOmue CBOHCTBA CHMMETPHH BOJHOBBIX
(GyHKIMH W MOTEHIMANbHBIX MOBEpXHOCTeH Mousekynl. Kraccudukanus KBaHTOBBIX COCTOSHUIM
aTOMOB U MOJIEKYJ 10 cuMMeTpuu. CUMMETpHsI aTOMHBIX M MOJIEKYJISIPHBIX OpOuTaliel, G - U T -
opOUTAIU. T -DIEKTPOHHOE MPUOIINKEHHE.

2. Pacyer KOHCTaHT pPAaBHOBECHS XUMHMUYECKHX pPEAKIUH B HUACAITBHBIX TIa3ax METOJ0M
CTaTUCTUYECKOM TepMoAuMHaMuku. (Craructuyeckass TEpMOJAMHAMHUKA pPEATbHBIX  CHCTEM.
[ToreHnManbl MEXMOJIEKYISIPHOTO B3aUMOJCHCTBUS U KOH(PUIypalMOHHBIA HMHTErpal s
peanbHOro rasa.

3. MoOHOMOJIEKYIISIpDHBIE peakIuu B rasax, cxema Jlmamemana — XpuctuaHnceHa. Teopus
PPKM. bumonexkynspHble 1 TPUMOJIEKYJSPHBIE PEAKIIMH, 3aBUCUMOCTh MPEIIKCIOHEHIIMATIBHOTO
MHOXUTEJSI OT TEMIIEPATYPBI.

buner 8

1. JIunonbHBIE MOMEHT M MOJISIPU3YEMOCTh MOJEKYJd. MarHuTHbIE MOMEHT M MarHuTHas
BOCTIPHUMYHUBOCTE. DPdexTsl [lTapka n 3eemana. MarHUTHO-PE30HAHCHBIE METO/BI HCCIIEIOBAHUS
CTPOEHUS MOJIEKYJ. XUMUYECKUN CIABUT.

2. Pactipenenenust boze — DitHmreiina 1 @epmu — upaka. BeIposkIeHHBIN HIealbHBIN Tas3.
ONEKTPOHBI B MeTauiax. Y poBeHb Depmu.

3. Peakmum B pacTBOpax, BIUSHHE PpACTBOPHUTENS | 3apsja pPEarHpyroluxX YacTHII.
Knerounslii a3 dexT u conapBararus.

buner 9

1. OnTrueckne CHEKTPhl MOJIEKYJ. BeposTHOCTH TepexoJl0B W TpaBuia oTOopa mpu
nepexo/iax MeXAy Pa3InYyHbIMU KBAHTOBBIMH COCTOSIHUSMHU MOJIEKyN. CBS3b CIEKTPOB MOJEKYI C
ux crpoeHueM. OTmpeneicHre CTPYKTYPHBIX XapaKTEPUCTUK MOJEKYJI W3 CIIEKTPOCKOITHYECKUX
JTAHHBIX.

2. OCHOBHBIE TIOJIOKEHUS TEPMOIMHAMUKH HEPABHOBECHBIX MTPOIIECCOB.

3. doroxumMmuvecKue u paanalioOHHO-XUMHYECKHE peaxIuu. DneMeHTapHbIe
(hOTOXMMHYECKHE TPOIECCHl. DKCHUMEPhl U dKCHIUIEKCHI. M3MeHeHne (GpU3UYecKuX M XUMHUYECKUX
CBOMCTB MOJIEKYN TpPH 3JIEKTPOHHOM B030YXIeHuWU. KBaHTOBBIM BBIXOJ. 3aKOH DWHINTEHHA —
[IITapxa.

burner 10

1. OcHOBHBIE  COCTaBISIOIIME MEXKMOJEKYJISIPHBIX  B3auMOJEHCTBHHA. MoneKylspHbIe
KOMIUIEKCBI. BaH-nep-BaanbscoBbel MOJeKynbl. Kitactepel atToMoB M Mosekyn. BomoponaHas cBs3b.
CynepMosneKyisl U CylpaMoJIeKyJIsspHast XUMUS.

2. Paznmuunpie THIBI pacTBOpoB. CHocoOBI BBIpaXKEHHs COCTaBa pacTBOpOB. MieanbHbie
pacTBOpbl. JlaBieHME HACBIIIEHHOIO Iapa XUIAKUX pPacTBOpPOB, 3akoH Payma. HeuneanbHbie
pacTBOpHI U UX cBoiicTBa. Meron aktuBHOCTeH. KoadduiimeHTsl akTHBHOCTH U UX OIPEJIEICHHUE.

3. XuMHUYEeCKHe UCTOYHUKH TOKA, UX BUJIBL. DJIEKTPOXUMUYECKas KOppo3us. MeToabl 3aIuThI
OT KOPPO3HH.

buier 11
1. CtpoeHue OCHOBHBIX THUIIOB OPraHUYECKUX U SJIEMEHTOOPTAaHUYECKUX COSTUHEHUN.
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2. KonnuratuBHbie CBOMCTBA pacTBOpOB. M3MeHeHHe TeMmepaTypbl 3aMep3aHusl PacTBOPOB,
Kpuockonus. 3oHHas miaBka. OcMmorudeckue siBieHus. [lapruanbHble MOJIBHBIE BEIUYMHBI, UX
orpezeneHue s OMHAPHBIX CHCTEM.

3. Knaccugukanus KaTaluTHYeCKUX PEAKIUHA M KaTaau3aTopoB. Teopusi MpOMEKYTOUHBIX
COEIMHEHUH B KaTajau3e, IPUHIUI SHEPreTUYECKOIO0 COOTBETCTBUSL.

buner 12

1. Uneanbubie kpuctaiibl. Kpucrtaimumyeckas pemieTka M KpUCTAIMYECKash CTPYKTypa.
Peanbubie kpuctamibl. Tumbl neeKTOB B pealIbHBIX KpUCTaiax. KpUCTaluibl ¢ HEMOJHOM
YHOOPSJ0YEHHOCTHIO0. [JOMEHHBIE CTPYKTYphl. ATOMHBIC, HOHHbIC, MOJICKYJISIDHBIE U JPYTU€ THUIIbI
KpucTauioB. Llenoueunbie, KApKaCHBIE U CIIOUCTHIE CTPYKTYPBI.

2. I'ereporennsie cuctembl. [loHsATHS KOMIOHEHTa, (a3bl, cTernenn cBoOonbl. [IpaBuio ¢as
I'n66ca.

3. Kucnorno-ocHoBHoi karanu3. KuHeTMKa W MEXaHM3M peakluid crenuduueckoro
KHCJIOTHOTO KaTanu3a. OyHkiuu kuciaotHocTu ['aMmmera. KuneTnka m MeXaHu3M peakiuii 00Iiero
KHCIIOTHOTO KaTanu3a. YpaBHenue bpencrena. HykieobunbHbli U 97eKTPOGUIBHBINA KaTalu3.

buner 13

1. Ctpoenne TBepABIX pPACTBOPOB. YMOPSAOYEHHBIE TBEpAbIE pacTBOPBHL. AMopdHbIe
BeecTBa. OCOOEHHOCTH CTPOECHHUS OJIMMEPHBIX (as3.

2. JIByXKOMIIOHEHTHBIE CHCTEMBbl. Pa3ln4Hble AMarpaMMbl COCTOSHUS JBYXKOMIIOHEHTHBIX
cucreM. PaBHOBecue JXKHMIKOCTh — Hap B JBYXKOMIIOHEHTHBIX cHUcTeMax. 3akoHbl ['mb6ca —
KonoBanoBa. A3€0TpOIHbIE CMECH.

3. Katanu3 MeTauloKOMITJIEKCHBIMH COEIMHEHUSAMHU. ['OMOreHHble peakluu TUAPUPOBaHUS,
UX KUHETHKA U MEXaHU3MBI.

buner 14

1. Metanibl ¥ NOTYIPOBOIHUKU. 30HHAS CTPYKTYpa SHEPreTUYECKOro CIeKTpa KPUCTAJIIOB.
[ToBepxHocTh @epmu. Paznuunblie Tumel npoBogumoctu. Konebanus B kpucramiax. DOHOHBI.

2. Ancopbuus. M3orepmbl M u300apsl  ancopOuuu. YpaBHenue I'enpu. Koncranra
a7icopOLMOHHOTO paBHOBecHs. Y paBHeHUE JI3HrMIOpa. AicopOuus U3 pacTBOpoB. Xpomarorpadus,
pa3IMYHbIE €€ TUIIBL.

3. AcopOIIMOHHBIE M KaTaJUTHYECKHE IIEHTPHI (epMEHTOB. AKTHBHOCTh M CyOCTpaTHas
CeNeKTUBHOCTh (pepMeHTOB. KodepmenTsl. MexaHn3Mbl pepMEHTATUBHOTO KaTajau3a.

buner 15

1. Kunkoctu. MrHoBeHHast U KoJieOaTEIbHO-YCPEAHEHHAS CTPYKTYpa KUIKOCTH. ACCOIMATHI
U KJIacTepbl B KHUAKOCTAX. CTpyKTypa MpOCTBIX KHAKOCTEH. PacTBOpBI HEIIEKTPOIMTOB.
CtpyKTypa BOJbI U BOJHBIX pacTBOPOB. CTPYKTYpa KUAKUX JIEKTPOIUTOB.

2. PacTBOpbl 37eKTpOaUTOB. MOH-TUMONBHOE B3aMMOJEHCTBHE KaK OCHOBHOW Mpoliecc,
OTIPENIETISIOMNNA  YCTOMYHUBOCTh PACTBOPOB  AJEKTposMTOB. Kod(duimeHTsl akTUBHOCTH B
pacTBopax eKTPoIUTOB. OCHOBHBIE MOJOXKEeHUs Teopun Jlebast — XroKKeJs.

3. I'ereporennsrii kaTanu3. OnpenereHne CKOPOCTH TeTEPOTeHHON KaTATMTHYECKOW PEaKITHH.
VenpHas 1 aTOMHasi aKTUBHOCTb. DHEPTUsl aKTUBALMU T€TEPOre€HHBIX KATATUTUYECKUX PEAKIUH.

6. YueOHO-MeTOAMYECKOE U HH(POPMALIMOHHOE 00ecnedeHue JUCIUIIMHBI
OcHoBHasi JInTepaTypa
1. Adanacees, b. H. ®usnueckas xumus / b. H. Adanacees, 0. I1. Akynosa. — M.: Jlans, 2012.
—464 c.

2. bepmerr, JIx. Xumuueckas cBs3b: nep. ¢ anria. / Jx. bepmert. — M.: Mup; bunowm.
JlaGopatopus 3Hanuii, 2015. — 245 c.
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10.

11.

12.

['opmikos, B. M. OcHoBwl ¢usmnueckoit xumuu / B. W. T'opmikos, 1. A. Ky3nemnos. — M.:
bunowm. JlabopaTopus 3Hanui, 2014, — 407 c.

PomanoBckuii, b. B. OcHoBbl karanusa: yuyeOHoe mocobue / b. B. PomanoBckuii. — M.:
bunowm. JlabopaTopus 3Hanui, 2015. — 172 c.

CunbBepcreiin, P. Cnekrpomerpuueckas HICHTH(QHKALUS OPraHMYECKUX COCHUHEHUH /
P. CunbBepcreiin, ®@. Beocrep, [. Kumit. — M.: bunowm. JIaGoparopus 3nanuii, 2014. — 557 c.

JonosHUTeILHAS JIUTEpPATypa

I'oncansec, K. Hanoctpykryper B Omomemunmuae / K. TI'oncansec, K. XampOepmranr,
K. Jlopencun, JI. Haup — M.: bunowm. Jlabopatopus 3nanuii, 2013. — 520 c.

XKayen, XK. buomeramnooprannueckas xumusa / XK. XKayen. - M.: bunom. JlabopaTopus
3Hanuii, 2015. — 496 c.

KoBanenko, JI. B. buoxumuueckue OCHOBBI XHMHHU OHOJIOTHYECKH AaKTHBHBIX BEILECTB:
yuebHoe nocobue / JI. B. KoBanenko. - M.: bunom. JIaGopaTtopus 3nanuii, 2014 — 229 c.
Kysnuenos, H. T. OcaoBbl HanotexHosoruu: yaeonuk / H. T. Ky3unenos, B. M. HoBotopries,
B. A. Xab6pes, B. 1. Mapronus. — M.: bunowm. JIaboparopus 3nanmii, 2014. — 397 c.

Jlay, A. K. Hano- u 6uoxkomnosutsl / A. K. Jlay, ®. Xyceiin, X. Jlapau. — M.: bunom.
JlabGopartopus 3nanuii, 2015. — 392 c.

Peytos, O. A. Oprannueckas xumusi: B 4-x 1. T. 1 / O. A. Peyros, A. JI. Kypu, K. I1. Bytun —
M.: bunowm. Jlabopatopus 3Hanui, 2014. — 567 c.

Peyros, O. A. Oprannyeckas xumusi: B 4-x 1. T. 2/ O. A. Peyros, A. JI. Kypu, K. I1. bBytun —
M.: bunowm. JlaGoparopus 3Hanwmii, 2014. — 623 c.

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

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

Peokonkos, JI. 1. Hanomatepuansl: yuebnoe nocodue / JI. Y. Peokonkos, B. B. JIéBuna,
3. JI. I3um3urypu. - M.: bunowm. Jlaboparopust 3Hanwmii, 2014. — 365 c.

CrapoctuH, B. B. Marepuansl u MeTOJbl HAaHOTEXHOJIOTMH: YydyeOHoe mocobue /
B. B. Crapoctun. — M.: bunowm. Jlaboparopus 3nanuii, 2014. — 431 c.

HMumkun, I'. T. HanosnekTpoHuka. DeMeHThI, TpUOOPHI, yCTpoiicTBa: yueOHOe mocodue /
I'. I'. IlInmkun, U. M. Arees. — M.: bunowm. JlabopaTtopust 3Hanuii, 2011. —408 c.

DJICKTPOHHBIE PECYPChI

BacwibnioBa, M.B. Opranndeckas u ¢uU3KoIOUAHAs XUMHUS [DIEKTPOHHBIA pecypc]:
yuebHoe nocobue / U.B. Bacunsiosa, T.W. bokosa, I'.Il. FOcynoBa. — DnekTpoH. gaH. —
Hoocubupck: HI'AY, 2013. — 155 c. — Pexxum JIOCTyTIA:
https://e.lanbook.com/book/44513. — 3aru. ¢ skpaHa.

['onuapenko, E.E. AncopOuust opraHMyeckux KUCIOT: MeToJ. yKazaHUs K J1abopaTOpHBIM
pabotam no kypcy «®Pusnueckas W KOJJIOUTHAS XUMUS» [DIEKTPOHHBIA pecypc]: yueGHo-
meTtoaudeckoe nmocobue / E.E. I'onyapenko, H.M. Enuceesa ; mox pen. A.M. I'ony6eBa. —
OnekTpoH. gaH. — MockBa: MI'TY um. H.D. baymana, 2007. — 23 c. — Pexum moctyna:
https://e.lanbook.com/book/58563. — 3aru. ¢ skpaHa.

Axynosa, FO.I1. ®usuueckas xumus. Teopust u 3amaun [DJIEKTPOHHBIA pecypc]: yueOHOe
nocobue / FO.I1. Axynosa, C.I'. 3otoBa, O.B. Ilpockypuna, U.A. UepenkoBa. — DIIEKTPOH.
nan. —  Cankrt-IletepOypr: Jlawp, 2018. — 228 c¢. — Pexum pgocryna:
https://e.lanbook.com/book/110903. — 3aru. ¢ skpaHa.

AdanaceeB, Bb.H. ®usuueckas xumusi [DIEKTpOHHBIA pecypc]: ydeObHOoe mocobue /
b.H. Adanacwes, H0.I1. AxynoBa. — Onekrpon. nan. — Cankr-IlerepOypr: Jlanp, 2012. —
416 c. — Pexum nocryna: https://e.lanbook.com/book/4312. — 3arm. ¢ skpana.

bokmrelin, b.C. ®u3znyeckass XuMusi: TEPMOJMHAMUKA U KMUHETHKA [ DJIEKTPOHHBIA pecypc:
yuebHoe nocodue / b.C. bokmreitn, M.1. Menzenes, F0.B. [ToxBucHeB. — DIEKTpOH. JaH.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

— MockBa: MUCHUC, 2012. — 258 C. — Pexum JlocTyna:
https://e.lanbook.com/book/47443. — 3ar. ¢ skpaHa.

Bynanos, B.B. KitoueBbie Bompockl Kypca (U3WYECKOH XUMHHU [DJIEKTPOHHBIH pecypc] :
yaeOHoe nocobue / B.B. bygano. — Dnekrpon. gan. — Meanoso: UT'XTY, 2007. — 48 c.
— Pexxum moctyna: https://e.lanbook.com/book/4493. — 3aru1. ¢ skpana.

bymunopora, I'.B. ®usmyeckas xumus [DJIEKTPOHHBIH pecypc|: ydeOHoe mocooue /
[".B. Bymunopoga, F0.I'. I'ansamernunos, X.M. fpomesckas, B.I1. bapabanoB. — DnekTpoH.
nman. —  Kazanms: KHUTY, 2012. — 396 ¢ — Pexum  pocrymna:
https://e.lanbook.com/book/73471. — 3aru. ¢ skpaHa.

Hepsoun, B.A. ®usndeckas XUMHs TUCIIEPCHBIX CUCTEM [DJIEKTPOHHBIN pecypc]: yueOHoe
nocobue / B.A. lleps6un, E.Il. ®apadonroBa. — DnekrpoH. nan. — ExarepunOypr: Ypd@V,
2015. — 88 ¢. — Pexxnm mocrtymna: https://e.lanbook.com/book/98417. — 3aru. ¢ skpaHa.
Epemun, B.B. OcHoBbl dpuszndeckoit xumuu. Teopus. B 2 1 [DaexTpoHHBIN pecypc]: yueOHOe
nocobue / B.B. Epemun, C.1. Kapros, N.A. Ycnenckas, H.E. Ky3pmenko. — DnekTpoH. 1aH.
— Mocksa: UznatensctBo "Jlaboparopus 3nanmit", 2015. — 589 c¢. — Pexum pocryma:
https://e.lanbook.com/book/84118. — 3aru. ¢ skpaHa.

Jlepenosa, O.B. OcHOBHBIE MOHATHS M ONpEIEICHHsS TUCHUILUIMH «Duznueckas XUMHSI» U
«Komnoungnas xumus» [DIEKTpOHHBI pecypc]: ydeOHoe mocodme / O.B. Jledemnona,
M.II. Hemuesa, A.C. Bamypun. — Dnektpos. naH. — MBanoso: UI'XTY, 2017. — 109 ¢. —
Pexxum moctyna: https://e.lanbook.com/book/107402. — 3ari. ¢ skpaHa.

MaxkcumoB, A.M1. BBenenue B HeMUHEHHYIO (PU3NYECKYI0O XUMUIO [DIEKTPOHHBINA pecypc]:
yuebHoe nocobue / A.M. MakcumoB. — DnektpoH. nan. — WBanoso: UT'XTY, 2010. — 174
c. — Pexxum pocryma: https://e.lanbook.com/book/4513. — 3aru. ¢ 3kpaHa.

Mapunkuna, ['.A. ®usnyeckas W KOJJIOWIHAs XUMHUS [DIEKTPOHHBIN pecypc]: ydeOHOe
nocobue / I'.A. Mapunkuna, H.II. Ilomsxosa, FO.U. KoBamb. — DnekTpoH. nmaH. —
HoBocubupck: HI'AY, 2009. — 151 c. — Pexxum noctyna: https://e.lanbook.com/book/4568.
— 3aru. ¢ sKpaHa.

Mopauesckuii, A.I'. @usndeckas xumus. [ eTeporeHHble cucTeMBbl [DNEKTPOHHBIN pecypc]:
yuebHoe mocobue / A.I'. Mopauesckuii, E.I'. ®@upcoBa. — OnextpoH. aaH. — CaHKT-
[TerepOypr: Jlanb, 2015. — 192 c. — Pexum nocryna: https://e.lanbook.com/book/60048. —
3ari. ¢ ’KpaHa.

Mopauesckuii, A.I'. ®uzndeckas xumus. [loBepXHOCTHBIE SIBIEHUS U AUCIIEPCHBIE CHCTEMBI
[DnexTpoHHBIH pecypc]: yuebHoe mocobue / A.I'. MopadeBckuil. — ONEKTpOH. JaH. —
Cankr-IlerepOypr: Jlanb, 2015. — 160 c. — Pexum JocTyna:

https://e.lanbook.com/book/64335. — 3aru. ¢ skpaHa.
MopaueBckuii, A.I'. ®usnueckas xumus. TepMOAMHAMHKA XUMHYECKUX peakUui
[OnexTpoHHBI pecypc]: yueOHoe mocobue / A.I'. Mopauesckuii, E.I'. ®upcoa. —
OnektpoH. gaH. — Cankt-IletepOypr: Jlaws, 2015. — 112 c¢. — Pexum npocryma:
https://e.lanbook.com/book/64336. — 3aru. ¢ sxpaHa.

Hemunos, C.B. Ontudeckoe marepuanoBeeHne: @uzndueckass XuMus CTEKJIa, Kypc JEKIHH
[DnexTpoHHBIN pecypc]: yuebHoe mocodue / C.B. HemunoB. — DnekTpoH. gan. — CaHKT-
[lerep6ypr: HHUY  HUTMO, 2009. — 113 c¢. — Pexum  pocryna:

https://e.lanbook.com/book/43451. — 3ar1. ¢ skpaHa.

Hurmarynnuu, H.I'. ®usnueckas u xoiougHas XUMHS [DJIEKTPOHHBIA pecypc]: yueOHoe
nocooue / H.I'. Hurmarymmua. — Dnekrpod. nan. — Cankr-IlerepOypr: Jlans, 2015. — 288
c. — Pexxum moctyna: https://e.lanbook.com/book/67473. — 3arm. ¢ skpana.

OCHOBBI XUMUYECKOW TEPMOJIMHAMUKH K KypCy PpHU3nUecKod XUMUU [ DIEKTPOHHBINA pecypc]:
yuebHOe mocobue / coct. bymmmoposa I'.B., lamsmeraumno FO.I'., SpomeBckas X.M.,
bapa6anoB B.Il.. — Onekrpon. gan. — Kazans: KHUTY, 2011. — 218 ¢. — Pexum
noctyna: https://e.lanbook.com/book/73353. — 3aru. ¢ skpaHa.

[Tonora, A.A. ®usnueckas xumusi [ DNEKTPOHHBIN pecypc]: yueoHoe mocooue / A.A. Ilomnoga,
T.b. IlonoBa. — Dnekrpon. naH. — Cankr-IlerepOypr: Jlanp, 2015. — 496 c. — Pexum
nocryna: https://e.lanbook.com/book/63591. — 3aru. ¢ skpana.
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20.

21.

22.

23.

24.

25.

26.

27.

28.

©CoNoAEwWNE

Ponun, B.B. OcHOBBI (pr3nueckoi, KOUIOWIHON M OMOJOTUYECKOW XHUMHUHU : KypC JCKIIHHA
[DnexTpoHHbI pecypc]: yueoHoe mocobue / B.B. Pogun. — Dnexrpon. nan. — CTaBpomnosib:
Ctl'AY, 2012. — 124 c¢. — Pexum mocrtyma: https://e.lanbook.com/book/5763. — 3arm. ¢
JKpaHa.

Canewm, P.P. ®usnueckas xumus. TepMoanHamuka [ DJIEKTPOHHBIN pecypc]: yueOHoe mocodue
/ P.P. Canem. — DnektpoH. gaH. — MockBa: ®usmatiur, 2004. — 352 c¢. — Pexum
nocryna: https://e.lanbook.com/book/59271. — 3aru. ¢ skpaHa.

Cadonona, JL.II. ®duznueckass XUMHS JUCTIEPCHBIX CHUCTEM [DJIEKTPOHHBIN pecypc]: yueOHo-
metoaudeckoe mocodue / JL.II. Cadonosa, B.B. Kopones, B.1. CaBenbeB. — DIEKTpOH. JaH.
— HBanoso: UI'XTY, 2007. — 40 c. — Pexum poctyma: https://e.lanbook.com/book/4465.
— 3ar. ¢ sKpaHa.

Ceupuno, B.B. ®usmueckas xwumusi [DIEKTPOHHBIM pecypc]: ydeOHOoe mocobue /
B.B. Ceupunos, A.B. CBupunoB. — DnekrpoH. nan. — Cankrt-IlerepOypr: Jlans, 2016. —
600 c. — Pexxum nocryma: https://e.lanbook.com/book/87726. — 3ari. ¢ skpaHa.

CemepukoB, N.C. ®@usnueckass XUMHUSI CTPOUTENIBbHBIX MaTepuasoB [DJIEKTPOHHBIN pecypc]:
yuebHoe mocoome / WN.C. Cemepuxo, E.C. T'epacumoBa. — DIIEKTpOH. HaH. —
ExatepunOypr: YpdV, 2015. — 204 c. — Pexum JOCTYyIIA:
https://e.lanbook.com/book/98419. — 3aru. ¢ skpaHa.

Cumonos, B.H. PaBHoBecHast 1 HepaBHOBeCHasi TEPMOJIMHAMUKA: METOJINYECKUE YKa3aHUS K
BBITNIOJIHEHUIO JIA00paTOPHBIX padoT 1o Kypey «Pusnueckas XuMus» [ DIEKTPOHHBIN pecypc]:
metonuyeckue ykazanus / B.H. Cumono, A.B. Bemnumanckuii, K.O. bazaneeBa. —
OnektpoH. AaH. — MockBa: MI'TY um. H.3. baymana, 2011. — 37 ¢. — Pexum nocryna:
https://e.lanbook.com/book/62043. — 3aru. ¢ skpaHa.

Tep3usn, T.B. ®usndeckas 1 KowtonaHas XUuMus [ DJIEKTPOHHBINA pecypc]: yuebHoe mocobue
/ T.B. Tep3usan. — DnektpoH. naH. — ExarepunOypr: Yp®@VY, 2012. — 108 c¢. — Pexum
noctymna: https://e.lanbook.com/book/98442. — 3aru. ¢ skpaHa.

®uznyeckas XuMus [DIEKTPOHHBIN pecypc]: yueOHoe nocobue / H.M. CenuBanosa [u ap.].
— OnekTtpoH. jgaH. — Kazawe: KHUTY, 2016. — 188 c¢. — Pexum pocryna:
https://e.lanbook.com/book/102111. — 3aru. ¢ 9kpaHa.

Lpipo, JI.B. ®usnueckas XuMus: XUMHUECKOE paBHOBECHE [ DIEKTPOHHBINH pecypc|: yueOHo-
meroanudeckoe nocodue / JI.B. Ipipo, C.5. AnexcanapoBa. — IJEKTpPOH. JaH. — ToOMCK:
1TV, 2012. — 117 c. — Pexum npocryna: https://e.lanbook.com/book/44984. — 3arx. ¢
JKpaHa.

PexoMeHayeMble HCTOYHUKH HAYYHO-TEXHHYECKON HH(poOpMannu
HayuHo-Texnu4eckue s;kypHaJjbl u3 0udaunoreynoro ¢ponna UpUX CO PAH:

BecrtHuk Poccniickoii akageMun Hayk.

BeicokomonekyisapHblie coenrHenus. Cepust A: @u3nKa NOJIMMEpOB.
Bricokomonekynsapusle coequnHenus. Cepus b: @uznka nonumepos.
Jloknaasl akaieMuH HayK.

XKypnan obuieit Xumuu.

KypHan opraHndeckoil XMMHH.

KypHau npuki1agHoil XUMHH.

KypHan cTpyKTypHOI XMMHH.

N3Bectus Akanemun Hayk. Cepusi XUMUYECKas.

. Ycrexu XMMUU (3JIEKTPOHHBIN JKypHAI).

. XuMuKO-(papMaleBTH4eCKuil KypHal.

. XuMus B MHTEpecax yCTOMYMBOTO Pa3BUTHS.
. XMIMHSI T€TEPOLIMKINYECKUX COETUHEHUN.

. DINEKTPOXUMHSL.

. Journal of Sulfur Chemistry.

. Mendeleev Communications.
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15.

16.

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

23.

DIeKTPOHHO-0MOJIMOTEYHbIE CUCTeMbI MPodeccuoHaIbHbIE 0a3bI JAHHBIX,
uHGpoOpMallMOHHBbIE CTIPABOYHBbIE H OUCKOBbIE CHCTEMBbI:

Xumnueckasi pedeparuBHas ciyxb6a AMepHKaHCKOro xumuyeckoro oomectBa CAS
SciFinder https://sso.cas.org/

baza 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 MEIUITMHCKHUX W OMOJIOTHYECKUX Imyosmkauii PubMed
https://pubmed.ncbi.nlm.nih.gov/.

basa mannsix Akamemust Google https://scholar.google.ru/.

denepanbHbBI HHCTUTYT MIPOMBIILICHHON codocTBeHHOCTH hitp://www1.fips.ru.
DdenepanbHas ciry:k0a 1Mo 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 AaHHBIX MOJHOTCKCTOBBIX AHIJIOS3BIYHBIX PECYPCOB IO BCEM

aKaJeMUYeCKUM JAMCIUILUIMHAM, oimyOiukoBaHHBIX B Kurtae https://ar.cnki.net.

. baza nutuposanus Elsevier B.V.: Scopus https://www.scopus.com.
12.
13.
14.

basa iuruposanus PUHII https://www.elibrary.ru/.

baza njaHHBIX 3J1eKTPOHHO-0MOIMOTeUHOM cucTeMbl «JIanby https://e.lanbook.com/.

Pecypcel ymanennoro nocryna u 6a3sl maHHeix PI'BYH TocynmapcTBeHHOW MyOmMYHOM
Hay4dHO-TexHn4eckoi ondmmorexkn CO PAH http://www.spsl.nsc.ru/.
DneKTpoHHO-0MbmoTeyHas cucrema LlenTpansHoii Hayunou 6ubmmortexku MHI] CO PAH (Ha
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 sxypaaiaoB Thieme mo xumun https://www.thieme.com/.
Royal Society of Chemistry: 6asa nanusix RSC DATABASE https://www.rsc.org/.

Wiley: Komtekiust sxxypranos 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(opMalmoHHo-o0pa3oBatenbHas cpena MpX CO PAH
http://eios-irich.com.ru/moodle/.

[TopTan 11t acnMpaHTOB U coMcKaTesel yueHol crenenu: http:// www.acnupanrypa.pd/.

becnuiatHble opuunanbHBIE OTKPLITHIE pecypcebl MHTEpHET:

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

Pecypc ob6benunser 6onee 10000 HaydHBIX >KYpHAJIOB IO Pa3IMYHBIM OTpACisM 3HAHUUN
(oxoJ10 2 MUIITMOHOB cTaTeit) u3134 cTpan mupa.

Directory of Open Access Books (DOAB) https://www.doabooks.org/

B 0aze pasmemeno 6onee 3000 KHUT TO pa3iIMYHBIM OTpAcisM 3HAHUH, MPETOCTaBICHHBIX
122 Hay4yHBIMU U3/1aTE€IBCTBAMH.

BioMed Central https://www.biomedcentral.com/

baza mannbpix BrmouaeT 6osee 300 pereH3upyeMbIX KYPHAJIOB IO OMOMEHITMHE, METUIIUHE
U eCTECTBEHHBbIM HaykaM. Bce craThH, pa3MelieHHble B 0aze, HaXOAATCS B CBOOOJHOM
JIOCTYTIE.

DnekTpoHHbI pecype arXiv https://arxiv.org/

Kpymnneimmm 6ecruiaTHbIN apXUB 3JIEKTPOHHBIX HAYYHBIX IMYOJIMKAIIAN TT0 pa3jaenaM (HU3uKH,
MaTeMaTHKH, MH()OpPMATHKH, MEXaHWKH, aCTPOHOMHUU U Ouosoruu. Mmeercs moapoOHBIN
TEMaTUYECKUM KaTaJor ¥ BO3MOXHOCTb ITOMCKA CTaTEN 10 MHOKECTBY KPUTEPHEB.
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https://www.doabooks.org/
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5. Komnekmus xxypaanos MDPI AG http://www.mdpi.com/

MHOTrOUCIUIUIMHAPHBIA IIU(PPOBON H3IATENBLCKUN pecype, sBiseTcs miaardopMoit s
PEIEH3UPYEMBIX HAYYHBIX JKYPHAJIOB OTKPBITOTO Aoctyna, m3gatonmxcs MDPI AG (bazens,
HIBeitnapus). M3narensctBo BeimyckaeT Oonee 120 pasHOOOpa3HBIX 3JIEKTPOHHBIX KYPHAJIOB,
HaXOJALIMXCS B OTKPBITOM JOCTYIIE.

6. UspmarenbctBo ¢ OTKpBITHIM goctynioM InTech http://www.intechopen.com/

[lepBoe u KpynHeiiliee B MUpe W3JATEIbCTBO, IIOJUKYIOIEE KHUTH B OTKPBITOM JIOCTYIIE,
okojo 2500 nayuyHeix u3nanuii. OCHOBHAs TeMaTHUYECKasl HANPaBJICHHOCTh - (U3NYECKHE U
TEXHUYECKHUE HAYKH, TEXHOJIOTUH, MEAULIMHCKUE HAyKH, HAYKH O XKHU3HHU.

7. baza gannbix xumudeckux coequHennii ChemSpider http://www.chemspider.com/
ChemSpider — sto OecriatHas xuUMUYeckas 0aza IaHHBIX, MPEIOCTABISIONIAs OBICTPBI
JOCTYIl K Oosiee yeM 28 MWIIMOHAM CTPYKTYp, CBOMCTB M COOTBETCTBEHHOH MH(pOpMaLUU.
Pecypc mpunamnexxutr KoponeBckomy xumuyeckomy obmectBy BemmkoOpuranuu (Royal
Society of Chemistry).

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

PLOS ONE - kommekuusi >KypHaJOB, B KOTOpPBIX MYOJUKYIOTCS OTYEThl O HOBBIX
UCCIICIOBAaHUSX B OOJIACTH €CTECTBEHHBIX HAayK W MEAMIMHBL Bce >KypHallbl pa3MeIIeHbl B
cBobogHOM joctyne (Open Access), Bce CTaTbl IPOXOAAT CTPOroe HayyHOe
pEleH3UpOBaHUE.

1. MaTepl/laJIbHO-TeXl{I/I'{eCKOC o0ecneyeHue Hay‘lHO-I/ICCHCHOBaTeHBCKOﬁ paGOTbI

B cootBercTBHM ¢ y4eOHBIM IIJJAHOM 3aHSATHS TO JUCHUIUIMHE «DHU3MUEcKas XUMHD»
MPOBOASATCS B popMe NEKIUN, MPAKTUYECKUX 3aHATHH U CAMOCTOSTENIbHOM paboThl 00y4arOIIerocs.

st peanmzanum 00pa3oBaTEILHOTO TIpolriecca B GopMe JISKIHKA W TMPAKTHYSCKUX 3aHATUI
UCIIONIB3YIOTCSl CIEAYIOLIUE IMOMEIIEHUs: YHUBEpcalbHasi yueOHas ayAauTopHs, oOOpyIOBaHHas
AIIEKTPOHHBIMHU CPEACTBAMHU JAEMOHCTpAaNUU (KOMITBIOTEP CO CPEACTBaMHU 3BYKOBOCIPOHU3BEICHUS,
MPOEKTOp, PKpaH) M yueOHOU MeOenbpo; Majblid JIGKIIMOHHBIA 3an (OMOIMoTeka), OCHAIICHHBIN
KOMIIBIOTEpaMHM C JIOCTYNIOM K 0a3aM JaHHBIX U BbIXOAOM B HWHTepHer, y4eOHOIl meOenbio U
JEMOHCTPAIIMOHHBIM 000PY/IOBAaHHEM.

Jis ocBoeHMsI TMporpamMmbl OOY4YeHHsS W S BBIIOJHEHMS MPAKTUYECKMX M HAay4dHO-
UCCIIEIOBATEIIbCKUX PAadOT TIO TeMe JAUCCepTAllM KaXJAOMY AaclHUpaHTy MPEIOCTaBICHO
UHIUBUYyallbHOE pabouyee MeCTO, OO0OpYJOBAaHHOE MPUTOYHO-BBITSDKHOM — BEHTHIIALIUEH,
BOJIOTIPOBOZIOM, ~ BOJIOOTBEICHHUEM,  BO3IYXOBOJOM. ACHHPAaHTHI ~ UMEIOT  BO3MOXKHOCTh
UCIMOJIb30BaTh MaTepUAIbHO-TEXHUYECKHUE CpeJICTBa J1abopaTopuii, B KOTOPBIX BBIMOIHSIOT
JIMICCEPTAIMOHHBIE PAa0OTHl (OPrTEXHUKA, PEAKTHBBI, PACXOJIHBIE MaTepuaibl, JabopaTopHas
1ocyJia, U3MEpUTEIbHOE 000PYI0BaHHE).

[IporpammMHoe obecrieueHme:

JIM1eH3MOHHbIE TPOAYKTHI:

— Microsoft Office 2010 Russian Academic Open;

— Microsoft Office Professional 2010 Russian Academic Open;

— Zoom - cuctemMa BHUACOKOH(EPEHIICBA3M C BO3MOXKHOCTHIO OOMEHa COOOIIEHUSIMH U
nepeaavyeil KOHTEHTa B PEXKUME pEaTbHOTO BPEMEHH.

CBoOonHo pacmpocrpansiemoe I10: Opaysep Google Chrome67, Mozilia Firefox 60.02,
Opera53; Pascal ABC 3.3; cuctema TEKCTOBOM, rOJIOCOBOM U BHIEOCBs3H CBsi3u Skype7.41.0.101;
nporpaMMa JJisi CO3JaHMsl 3JEKTPOHHBIX Y4eOHBIX MpoAaykToB Moodle 3.2.; mporpamma uis
IPOCMOTpa 3eKTPOoHHBIX JoKyMeHToB Foxit PDF Reader 9.1.0.5096; apxuBatop 7zip 17.01 beta.

[TpubopHas 6a3a:

OCHOBY MaTepUaIbHO-TEXHUYECKOH 0a3bl MHCTHUTYTa COCTAaBIAIOT JBa LH(PPOBBIX
myneTusaepHbix Dypwe-cnektpomerpa AMP (DPX 400 u AVANCE 400), peHTreHOBCKUi
mudpakromerp Bruker D8 ADVANCE, pentreHoBckuii gudpakromerp D2  PHASER,
nH(ppakpacueiii Dypbe-ciektpomerp Vertex 70 ¢ Paman npucraBkoi, mHppakpacHeiii Dypbe-
cnekrpomerp Excalibar HE 3100 Varian, mukpoananuszarop Flash EA 1112 CHN-O/MAS 200,
mukpoananuzarop Termo Flash EA 2000 CHNS, OITP-cnexkrpomerp ELEXSYS E580, yctanoBka
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HAaHOCEKYHIHOTO HMMITYJILCHOTO (oToam3a, Xxpomaromacc-criekrpomerp QP-5050A, xpomaromacc-
crektpometp Agilent 5975 ¢ xumudeckoit nonuzanuent, TanaemMubii TOF/TOF macc-cnekrpomeTp
Ultra Flex, snextponusii Mukpockon TM 3000 Hitachi, cnekrpodmyopumerp FLPS920 Edinburg
Instruments, Y ®/BUJI-cniektpomerp LAMBDA 35 u auanbekomerp.

Jiist mpoBeieHnsl KBAaHTOBO-XUMHUYECKUX PACUETOB UMEIOTCSI KOMITBIOTEPHI B J1a00PaTOpUsX U

BBIYMCIIUTENbHBIN KiacTep 391'/1121'6/14T6.

JIMIIEH3MOHHOE TMPOTrPaMMHOE OGGCHG‘IGHHG, BCTPOCHHOC B COOTBECTCTBYIOIMMUC HDI/IGODHHG

KOMILJIKCBI, SIBJIAIOLIEECS €ro HEOThEeMIIEMOW 4YacThlo, obOecneumBarouield (yHKIIMOHMPOBAHUE
puOOpOB:

Gaussian 09, Ilaker KBaHTOBO-XMMHMUYECKMX IHpOTrpaMM, Juld pacdyera TIeoMeTpuu U
JJIEKTPOHHBIX XapaKTEPUCTHK MOJIEKYIL.

Apex 2, Apex 3,IIporpaMmmsl a1t 00pabOTKU JaHHBIX MOHOKPHCTAIBHOTO TU(PPAKTOMETPA;
CCDC (ConQuest, Mercury, DASH, Mogul, Hermes), Kpucrannorpaduueckas 6a3za JaHHBIX
Y TIAKET MPOTrpaMM Jisi paboThl ¢ 6a3011 TaHHBIX;

TurboMol, [TakeT KBaHTOBO-XMMHMUYECKHX IPOTrPaMM, JUIs pacyeTa FeOMETPHH U 3JIEKTPOHHBIX
XapaKTEPUCTHK MOJIEKYII;

XWinNMR, Iporpamma mist 3anucu u 00pabOTKH TaHHBIX criekTpomerpa AMP;

TOPAS, EVA, IIporpamMmsl 17151 00paOOTKH JTaHHBIX MTOPOIIKOBOTO AU(PPAKTOMETPA;

PDF-2, baza njaHHbIX IOPOIIKOBBIX AU(paKTOrpaM HEOPraHUUYECKUX COEIMHEHU;
ResolutionsPro Opus, [Taker nporpamm, s 3anucu u 06padbotku UK-criekTpos;

Lambda35, [Tporpamma asist 3anucu U 00padboTku Y @-CrieKTpoB;

[Tporpamma Flexanalysis 3.3 mist 00pabOTKH MaccrBa JaHHBIX 110 OHOTIOJIMMEPAM, HEJIETYIUX
OMOMaKpOMOJIEKYJI, OJTUTOMEPaM, CHUHTETUYECKUM TIOJIUMEPAM, COJISIM M HEJIETYUHX BELIECTB;
Xepr, XSophe, XeprView, [laker nporpamm ass 3anucu U 06padotku criektpos DI1P.

C OTKpBITOM JIUIICH3UEH:

Dalton2016, maker KBaHTOBO-XUMHUYECKUX MPOTrpaMM, UCIIOJIb3YEMBIX JJIs pacueTra, U3y4eHHs
CBOICTB BEIIECTB, MOJCIUPOBAHMSI pEAKLIN;

DIRAC, nporpaMMa i1 aTOMHBIX U MOJIEKYJISIPHBIX MPSIMBIX UTEPATUBHBIX PEIATUBUCTCKUX
BBIYUCIICHUH Ha BCEX AJIEKTPOHAX, BBIYMCICHUH MOJEKYJISIPHBIX CBOMCTB C MCIOJIb30BaHHEM
PENATUBUCTCKUX KBAHTOBO-XMMHUYECKIX METO/IOB;

ORCA software, makeT KBaHTOBO-XMMHYECKUX HpPOTpaMM, HCIOJIb3YEMbIX MJIs pacyeTa,
U3y4EHHsI CBOICTB BEIIECTB, MO/ICTIMPOBAHNUS 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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