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PaGouass mporpamma cocraBieHa B COOTBETCTBUH ¢ DenepalbHEIMUA  TOCYAAPCTBEHHBIMH
TPEOOBAHUAMM K CTPYKTYpE IIPOrPaMM IIOATOTOBKH HAYYHBIX U HAYYHO-IIEJArOTHUECKHUX KAIpPOB B
aclMpanType (aJbIOHKTYpPE), YCIOBHSM HX pealH3alliH, CPOKaM OCBOEHHS JTHX IIpOrpamMM ¢
YUETOM pasTuIHbBIX GopM 0GyueHHsl, 0Gpa3OBATENBHBIX TEXHOIOTHI U 0COGEHHOCTEH OTACIbHBIX
KaTeropuil acIUpaHTOB (aIBIOHKTOB), yTBEP)KACHHBIMH [Tpukasom MmunOGpHayku Poccum ot
20.10.2021 Ne 951 u ITonoxeHHeM O MOATOTOBKE HAYYHBIX W Hay9YHO-IICIarOrHYECKUX KaJIpoB B

acTMpaHType (aIBIOHKTYpE), YTBEPKIACHHEIM [10CTaHOBICHHEM ITpasutenscrea PO or 30.11.2021
Ne 2122,

Pa6ouas nporpamma cocrasnena [:fﬂf/ﬁ",,z..&-'f%m:}f . /)
: e
PABOYAS TTPOTPAMMA PACCMOTPEHA U OJIOBPEHA Ha 3acemanuu YdeHoro
cosera MpMX CO PAH (ITporokon Ne £ 0T « 09» wiwrry 2025 r.)



1. Henu v 3a1a4u yuyeOHOH TUCIHIIMHBI

Heap wn3ydenus guctumuinHel «®Duszmdeckas Xumus». npuodbpereHue (GpyHIaMEeHTaTbHBIX
3HAHUH W TNPAaKTHYECKHMX HAaBBIKOB, HEOOXOAMMBIX Ui MPO(ECcCCHOHATbHOW  HAay4HO-
HCCJIEIOBATEIbCKOM, NHHOBAIIMOHHON M 00pa30BaTelbHON IEATEIBHOCTH B 00JaCTH (PU3NUECKOU
xuMud; (opMuUpoBaHHE 0000IIAIONIEH TeopeTHYecKor 0a3bl A M3ydeHHs (DyHIaMEHTaIbHbBIX
OCHOB (DPM3MUYECKON XMMHUU U BO3MOKHOCTH UX HUCIIOJIb30BAHUS HA IIPAKTHKE.

3apaum:

- (hopmupoBanue y o0ydaromuxcsi COBPEMEHHBIX MPEACTaBIeHU 0 (pu3nueckol XuMuu, ee
POJIU ¥ 3HAUMMOCTH B COTIOCTABJICHHUH C APYTUMU XUMUUYECKUMU HAyKaMU;

- OCBOGHHE HAaBBIKOB TEOPETHUECKOTO aHAM3a PEe3yJbTaTOB  JKCIEPHUMEHTAIbHBIX
UCCJIEIOBAHUM 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 HCIIOJIb30BaTh B pPabdOTe MpOTpaMMHO-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

Jucturuimia «®u3uveckas XUMHUS» SBISICTCS 4YacThio 00Pa30BaTEILHOTO KOMIIOHEHTA
(ITompazmen 2.1.2.1. pazmena 2.1.2. «AucuumiuHbl M0 BBIOOPY») MPOTPaMMBI aCIIUPAHTYPHI IO
HayyHOU crieruanbHOCTH 1.4.3. OpraHnuyeckas XUMHUs.

Y4eOHast JUCIHUILTAHA PEATH3yeTCsl Ha IIEPBOM U BTOPOM TOAY OOYUCHHUSI.

3HaHMS, YMEHUS U HaBBIKH, MPUOOpPETEHHBIE ACHMUPAHTAMU IO pe3ydbTaTaM M3yYeHUS
yueOHOW JUCIUTUINHB «DHU3udeckas XUMHS», HCIONB3YIOTCS WMH IS CIa9l KaHIUAATCKOTO
9K3aMeHa M NP HAMUCAHWH JUCCEPTAIIMOHHON pabOThl Ha COMCKAaHWE YUCHOW CTENeHU KaHaAuaaTa

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. Opranmamm TEKYLIECro KOHTPOJIA A l'lpOMC)KyTO‘lHOifI aTrTeCTalumn
10 UTOraM 0OCBOCHUA y‘l@ﬁHOﬁ AUCHUIIJIMHBI

Texyumuii KOHTPOJIb MO AUCUUIUINHE «DU3HYECKasT XUMHUS» OCYIIECTBISECTCS B CIEAYIOIIUX
dbopMmax: cobecenoBaHue MO KOHTPOIBHBIM BOIIPOCAM U PEIICHHE 3a/1a4.

ColecenoBaHue — CpEICTBO KOHTPOJIS, OpPraHu30BaHHOE B (opme cobecenoBaHusi IO
TEMaTUKE U3y4aeMOW TUCIUIUIMHBI, PACCYUTAHHOE Ha BBISICHEHUE 00beMa 3HaHUN 00ydarolerocs
M0 BCEM H3Y4YEHHBIM pasjeiaM, TeMaMm; CBOOOJHOTO WCIIOJB30BAHUS TEPMHUHOJIOTUH IS
apryMEHTHPOBAHHOTO BBIPAKEHUSI COOCTBEHHOM TTO3UIINH.

CobecenoBaHrie TO KOHTPOJIBHBIM BOINPOCaM M THCHMEHHBIM OTBETaM Ha BOIPOCHI
OIICHUBAETCA B COOTBETCTBUHU CO CIIEAYIONIMMU KPUTEPHUSIMHU: apryMEHTUPOBAHHOCTH TO3UIINH,
HIMPOTA UCIIOJIB3YEMBIX TEOPETUUECKUX 3HAHUH.

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

Kpurepuu onieHuBanus:

«OT1nnuHo» - COCTaBNE€H MPAaBWIbHBIA aNrOPUTM  pEIIeHUs 3aJadd, B JIOTHYECKOM
paccyXJIeHuH, B BEIOOpE POpMYIT U pelIeHUH HET OMMOOK, MOJIYIeH BEPHBINA OTBET, 33a/1aya pelieHa
parroHaIbHBIM CIIOCOOOM.

«Xopomo» - CocTaBieH MNPAaBWIbHBIA  QJITOPUTM  PEIICHHS 3aJadyd, B JIOTHYECKOM
pacCcyX/I€HUU U PEUICHHHM HET CYHIECTBEHHBIX OIMIMOOK; MPaBHJIbHO CIIENaH BBIOOp (popmyn s
pellleHus; ecTh OOBSICHEHWE pEIICHUs, HO 3a/Jada pelieHa HepalMOHATBHBIM CIIOCOOOM WIIU
JIOTIYIIIEHO He 0oJiee IBYX HECYIIECTBEHHBIX OIINOOK, OJIy4eH BEPHBIN OTBET.




«Y IOBJIETBOPUTEIHLHOY - 3a/laHNE TOHSATO MPAaBUIBHO, B JIOTUYECKOM PpACCYKICHHH HET
CYIIIECTBEHHBIX OIMMOOK, HO JOMYIIEHBI CYIIECTBEHHBIC OIMMOKKM B BbIOOpe (opmyn wim B
MAaTCMAaTUUYCCKUX PACUCTax; 3aaa4a pClicHa HC IMOJIHOCThIO UJIN B OGIJ_IGM BHUAC.

«HeynoBneTBopuTeNnbHO» - 3a/1aua pellieHa HeMPaBUIbHO. 3a/1aya HE pellieHa.

IIpoMexkyTouHasi aTTecTanMs 1O JUCHUIUIMHE «DHU3MUECKas XUMHS» TPOBOJAUTCS Ha
BTOpPOM TroJy oOyueHuss B (popme 3K3aMeHa, MPEeAyCMaTPUBAIOIIETO OTBETHl HAa KOHTPOJIbHBIE
BOTIPOCHI.

DK3aMeH — CpEeICTBO, IMO3BOJSIONIEE MOJIYYUTh SKCHEPTHYIO OLICHKY 3HAHHWM, YMEHUl U
HAaBBIKOB, IMOJIYYCHHBIX IO UTOIaM HM3YUCHUSA AUCLUILIMHBI «Duznueckas XHUMHUA», ITO3BOJIAIOIIUX
aCIUpPaHTy aHAIU3UPOBAThH Pa3IMyHbIe (DAKTHI U SABJICHUS B CBOEH MpodeccrnoHalbHOI 001acTu.

PesynmpraTel  cmauMm  9K3aMEHAa  OLIGHUBAIOTCS ~ KaK  «OTJIUYHO»,  «XOPOLIO»,
«YHAOBJICTBOPUTCIIBHOY», KHCYAOBJICTBOPHUTCILHO.

Kputepuu onieHHBaHUS OTBETA aCIIUPAHTA!

- JI1 OLCHKHM «OTJIIMYHO)»:. HAJIHUYHC I‘JIy60KI/IX U HCYCPIBIBAOIINX 3HaHUH B OGLCMG
pPOrpaMMBbl Kypca, NMpaBUJIbHBIC U YBEPEHHBIE EHCTBUS MO MPUMEHEHUIO TEOPETUUYECKUX 3HAHUI
AJId pCIICHUA MMPAKTUYCCKUX 3a4a4, I'paMOTHOC U JIOTUYCCKU CTpOI\/JIHOG H3JI0KCHUC MaTCpuajia Impu
OTBETE, 3HaHUE JOMOIHUTEIBHO PEKOMEHIOBAHHOM TUTEPATYPHI,

- U4 OLOCHKH «XOpOoLIOo»: HAaJIM4YUC TBCPAbLIX W OOCTATOYHO ITOJHBIX 3HAHUH IIporpaMmaI
Kypca, He3HAYUTENIbHbBIE OIIMOKHU MPU OCBEIIEHUU 3a/IaHHBIX BOIIPOCOB, MPAaBUIbHBIEC IEHCTBUS 110
MNPUMCHCHUIO TCOPETUUYCCKUX 3HAHUH A1 peICHUA IIPAKTUYCCKHUX 3a/Jad, YCTKOC HU3JIOKCHHC
MaTepuana;

- JUISL OLEHKU «YAOBIIETBOPUTEIbHOY»: HATUYME TBEPHAbIX 3HAHWUN MPOWUJEHHOIO MaTepuaa,
HU3JI0KEHUE OTBCTOB C 0HII/I6KaMI/I, YBEPCHHO HCIIPABIIACMBIMHA ITOCJIC OOIMMOJIHUTCIIBHBIX BOIIPOCOB,
HEOOXOUMOCTh HABOJSIIMX BOMPOCOB, MPABHIbHBIE EHCTBUS MO MPUMEHEHHIO TEOPETHUYECKUX
3HAHUH AJid pCIICHUS ITPAKTUYCCKUX 3a1a4,

- JUISL OLICHKU «HEYAOBIETBOPUTEIBHOY»: HAIUYUE IPYyObIX OMIMOOK B OTBETE, HEMTOHHMMAHHE
CYIIHOCTH HW3J1araéMoro BONpPOCa, HEYMEHHE NMPUMEHATh 3HAHWSA Ha MPAKTHKE, HEYBEPEHHOCTh U
HETOYHOCTb OTBETOB Ha JIOTMOJHUTENIbHBIE M HABOISALINE BOIIPOCHI.

JlucuunimHa cuYMTaeTcsi OCBOEHHOM, eciau OOydarouIuiicss MOJy4YWsl OLEHKY «OTJIUYHOY,
«XOPOLIO», «yI0BIETBOPUTEIHLHOY.

OHCHO‘IHLIG CcpeacTBa 1Jsl NPOBEACHUN TEKYIIET0 KOHTPOJIsA

I[Ipumepbl KOHTPOJILHBIX BONIPOCOB /JIsl POBeE/ieHUs codece10BaHUA

OO6mme mpuHIKITBI 00pa30BAHMS XUMHYECKUX CBSI3EH.

OcHOBHbIE PUOIMHKEHUS NP PEILICHHH KBAHTOBO-XUMHUYECKUX 3a]1a4

MeTtop1 BEIOOpa BOJTHOBOM (YHKIIMH MOJIEKYJIbI

Metonel pemienus ypasaenus LlIpenunrepa

OcHoBHbIE NPUOIMKEHUS MPU pacyeTe MosieKya MeTogoM MO-Xtokkens.

DNEMEHTBI CUMMETPUU MOJIEKYJI

Pacuer moniekyn oprannueckux BemectB merogom MOX.

Uro Takoe 7 - 3JMEKTPOHHAs IUIOTHOCTh Ha aToMax, WHJEKC CBOOOJHON BaJ€HTHOCTH,

MOPAJIOK CBSI3U MEXly aTOMaMu?

9. MoskeT 1 OBITH TIOPSIIOK CBSI3U MEXKTy aTOMaMH JIPOOHOHN BETUINHON?

10. Cdopmynupyiite OCHOBHBIE MOIOXKEHUS Teopuu JIPHrMIOpA.

11.Kakoif un30TEpMON OMNUCHIBAETCA MHOTOLIEHTPOBasl aJcopOLMsi Ha OJHOPOJIHBIX
MTOBEPXHOCTSAX?

12. Kak npoBepHTh COOTBETCTBHE OTBITHBIX JAHHBIX TAaHHON H30TEpME COpOIIm?

13. Pacckaxure, Kak MOXHO OINpPEAEIUTh IMOBEPXHOCTh TBEPIABIX TEI HA OCHOBAHHH
afcopOIMoHHBIX AaHHBIX (MeTox JIaurmiopa, BOT, ['apkunca u lOpa).

14. Kaxkue CymecTByIOT 0COOEHHOCTH aAcopOIIUY BEIIECTB B MUKpoTopax?

15. Kak mpoBomuTcs OmpeAesieHHe pa3MepoB TMOp MO0 ypaBHeHHio. JlyOmHuHa —

PangymkeBuu?
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16. Pacckaxute, Kakuhe CYIIECTBYIOT OCOOCHHOCTH  HM3YYCHHS  KHHETUKH  IPH
MHOTOLIEHTPOBOM copOIn?

17. ChopmynupyiiTe KUHETHUECKHI 3akOoH baHxema.

18. Pacckaxure, Kakue ObIBAI0 TEPMOJIUHAMUYECKHIE THITH PACTBOPOB.

19. DwHTanpnus U SHTPONHUS CMEIICHUS Ha OCHOBE MO/IEIH MapHOTO B3aUMO/IEHCTBUSI.

20. DHTANBNHS U YHTPOIMHSI CMEIICHHSI HA OCHOBE MOJIEIH OKPY>KEHHOTO aTromMa

21. DHTanbnus U SHTPOMHUS CMEUICHHs], pACCUUTAHHAS M0 KBAHTOBO-XUMUYECKUM MOJIEIISIM.

22. TloctynaTsl, MO3BOJSIONIME OMKCHIBATH (ha30BbIe PAaBHOBECHUS C MOMOIIbIO (Da30BBIX
Jarpamm.

23. PaccMoTpHTe HECKOJIBKO MPUMEPOB (ha30BbIX JUarpamMm ¢ TBEPABIMHU PaCTBOPaAMHU.

24. Kak cBs3ana osHeprus [ub0ca ¢ pPAaBHOBECHBIM IOTEHIIMAIIOM OKHCIUTEIBHO-
BOCCTaHOBUTEIBHON CUCTEMBI?

25. Kakume mapameTpsl KHHETHYECKOTO TPOIECCa OIMUCHIBAIOTCS METOJAOM (OpMaIbHOM
KUHETUKN?

26. Kunernueckue mapameTpsl 11 Hy3HOHHO-KOHTPOIHPYEMBIX XUMHUYECKUX PEAKIIUH.

27. Kak M0oxHO paccuntath kodddunuent nuddy3un nona B pacrsope?

28. T'mppogmHaMUYecKue KPUTEPUU OOPATUMOCTH JIEKTPOIHBIX MPOIECCOB.

29. T'omoreHHsle Katanu3aTopsl. [IpuBenuTe npuMepsl.

30. depMeHTATHBHBIN KaTalIN3 U €r0 OCOOCHHOCTH.

31. IlpuBenuTte mpUMEPHI U3BECTHHIX KATATUTHUYECKUX MPOIIECCOB.

Tembl pemieHus 3a1a4

1. KBantoBo-xuMudeckuii pacuer Mojaekya merogqoM MO Xrokkens.

2. Onpenenenne moBepxHocTu copoenrta metogom BOT.

3. Copbuus Ha nmopuctbix copOeHTax. OnpeneneHue NOCTOSIHHBIX B ypaBHeHUM JlyOuHHMHA-
PagymikeBuu.

4. PacueTsl MO OIIEHKE cocTaBa (pa3 HAHOCTPYKTYPHBIX 3JIEKTPOJIUTUYECKHX OCAIKOB II0
OTIBITHBIM JTAHHBIM.

5. 3akoHb! AU Py3nonHoM kuHeTHKH. PacueT koadpumenton 1udy3un HOHOB.

6. Kunetnka HEOOpaTHMBIX AJIEKTPOAHBIX MPOILECCOB. PacueT KHHETHYECKUX MapaMeTpPOB.

le/IMepLI 3a1a4 Jist CaMOCTOATEC/ILHOI'O PEHICHUA

1) Meronom Xrokkens (MOX) waiitu sueprun MO, xo3dduimentsr pasioxenus MO 1o
6a3ucHbIM AO, MOJHYIO SHEPrUt0 MoJeKybl CoHa.

2) Metonom MOX HaiiTH opOuTanmbHbIe 3HEpruu, KodhuimeHts paznoxenus MO 1o
6asucHpiM AO u nonHyioo sHepruto (1) ammnbHoro pagukana CHp-CH-CHj, (2) amnuneHOrO
katroHa u (3) amumeHoro anuoHa. (Ilpunste h=0, k=1).

3) Metonom MOX paccuurath opOuTanbHBIE 3apsiabl aToMoB u mopsaku C-C ceszeld B
ATWIIBHOM pajuKalie, KaTuOHe M aHuoHe. J[Ji paauKkalia paccuuTaTh CIMHOBBIE IMJIOTHOCTH Ha
aToMax yriepoja.

4) Metonom MOX Haiitn sHeprun MO, koddduimentsr pasioxenus MO, sHepruio
MOJIEKYJIbl, OpOUTAIIbHBIE 3aps/Ibl aTOMOB U MOPSIKK CBsizel B Mosiekyne popmanbaeruaa CH,=0.

5) Metonom MOX wHaiitn sHeprun MO, koadduimentsl pasiokenus MO, sHeEpruio
MOJIEKYJIbl, OpOUTAIbHBIE 3apsAbl aTOMOB U MOPSAAKHU CBsi3ed B Moiekyie xjopBuHuiaa CH;=CH-
Cl.

6) Meronom MOX wHaiitn sHeprun MO, kodddummentsl paznoxenus MO, sHepruio
MOJIEKYJbI, OpOUTallbHbIE 3apsAAbl aToMOB W mMOpsAku cBsizell B Mosekynax CHy=C=0 wu
CHZZC:NH.

7) Paccunraiite yAeIbHYIO IOBEPXHOCTh afCOpOCHTAa IO H30TEPME aJaCOPOIMU a30Ta,
ucnonbp3ys ypaBHeHue BOT. Ilmomans, 3aHMMaemas MOJIEKYJIOH a30Ta B IIJIOTHOM MOHOCIOE,
cocrapmser 16-107%0 m?



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

8) B Tabuuiie npuBeAeHbI JaHHBIC 110 aJCOPOLMK apOB BObI MAKPOITOPUCTHIM aICOPOEHTOM

IpY KOMHATOM TEMIIeparype.

aﬂ00p6HI/IOHHOFO MOHOCJIOA:

[Tonw3ysice ypaBHeHueM JIeHrMropa,

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

7,72 9,22

17,77 14,89

OIpeCaACIINTEC CMKOCTb

9) Ucnonb3yst ypaBuenue JyonHnHa-PanynikeBuda, paccuuTaiiTe 00beM MHUKPOIIOpP CaXH Ha

N 3
OCHOBE JIaHHBIX 00 ancopOumu napoB OeH3o0a (MOIbHBIA 00BeM OeH301a 88,8 cM™/MOIIb):

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

10) Paccuurtaiite Bpemsi TOJOBHHHOW KOAryJsIIMA ad’po30Jisi C JUCICPCHOCTHIO YaCTHIL
2,5-108 Mt wu KOHIIEHTpaluei 1,5-10'3 Kr/M3, €ClIi KOHCTaHTa OBICTPON  KOaryJssiuu
Cmonyxosckoro pasta 3-10™° m%/c. ITnoTHOCTS YacTHIN 23p03071st pEMHTE paBHOi 2200 Kr/m°,

11) Onpenenure quaMeTp Kamuusipa, eclid XJIopohopM MOAHSUIICS B HEM Ha BbIOCTY 12,3 oM.
6 =27 mJx/M%; Ap = 1490 kr/m®, © = 0 °C.

12) PactBopennoe B Boze IIAB ancopOupyercs Ha MOBEpXHOCTH pasjielia BOAA-PTYTh H
COOTBETCTBUM C ypaBHeHUeM Jlenrmiopa. [Ipu sTom, npu koHnentpanus [T1AB 0,2 monb/n, creneHb
3anojHeHus nosepxHocTu paBHa 0,5. Paccuumtaiite 3HaueHue Mex(a3HOro MOBEPXHOCTHOIO
HATsDKEHHsT Ha rpaHune pryte-pactBop npu 25°C u CIIAB = 0,1 momnw/m, yduThIBasi, 4To B
orcyrctBrue [IAB moBepxHocTHOE HaTspkeHue coctaBisieT 0,375 J[x/M2, a mimomasas, 3aHUMaeMast
monekynoi ITAB B Mmonocnoe pasaa 20+10-20 M.

13) Paccumnraiite Tommuuny aud¢ysnoit yactu ADC wactun ruaposzons Agl mpu 25 °C.
Hucnepcuonnas cpena 3o0ms (€ = 77) conepxut Ba(NO3)2 (M = 261) ¢ xonuenrtpamueit 50 r/m3.
Bo ckombko pa3 m3MeHuTcs TOMIIMHA JUdQy3HOM wacTh, ecnu KoHueHTpauuio Ba(NO3)2
MOBBICUTH B 4 paza?

14) PaccuuTaiiTe uncieHHyo0 KoHIeHTpauuio 305t Al,O3, eciii U3BECTHO, YTO €ro MaccoBast
koHueHTpauus paBHa 0,3 xr/m”. Koadduument nuddysun uvactui 2:10° Mz/CyTKI/I, IIJIOTHOCTh
Al,03 4 r/em®, BsiskocTh cpensl 10° a-c, temneparypa 25°C.

15) HaiinuTe BenmM4MHY 3JEKTPOKUHETHYECKOTO MOTEHIMANA ISl CYCIICH3MH KBaplia B BOJIE,
€ClIi IpHU MeKTpodopese YacTuIpl nepeMernarTces Kk aHoxy. Cmenienue rpanunsl 3a t = 30 Mun
coctaBuwio 5,0 cMm. HampspbkeHHOCTH anekTpuyeckoro moss H = 10-10° B/m. JuanexkTpudeckas
IIPOHULIAEMOCTB Cpeibl € = 81, BA3KOCTD Cpebl ) = 1:10° H-c/m?

OueHoYHBIE CPeICTBA A/ NPOBEICHUs POMEKYTOYHOM aTTecTalnu

3K3aMCHaHHOHHBIﬁ OMJIET COCTOMT U3 TPEX TCOPCTUUCCKHUX BOIIPOCOB, TCMATHKA KOTOPBIX
MMpeacCTaBJICHA B MpOrpaMME KaHIUJATCKOI'0 9K3aMCHaA.

OO0pa3ubl OnJ1eToB
DusnyecKass XumMus
buner 1
1. OcHOBHbIE TMOJIOKEHUSI KJIACCHUYECKOM TEOpUH XUMHUYEcKOro crpoeHus. CTpyKTypHas
dopmyna u rpad monekynbl. Uzomepus. Kondopmanuu mosnexyn. CBsi3b CTPOSHHUS M CBOWCTB
MOJIEKYJI.
2. OCHOBHBIE TOHATHUSA TEPMOIAMHAMUKU: H30JMPOBAHHBIE M  OTKPBITBIE CHCTEMBI,
PAaBHOBECHBIE U HEPABHOBECHBIE CHUCTEMBI, TEPMOJMHAMMYECKHE IIEPEMEHHBIE, TEMIIEpaTypa,
WHTCHCUBHBIE U SKCTECHCUBHBIE [IEPEMEHHBIE. Y PABHEHUS COCTOSTHUS.
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3. I[IpocThie U CIIOKHBIC PEAKIINH, MOJIEKYIISIPHOCTh M CKOPOCTh MPOCTON peakiuu. OCHOBHOM
HOCTyJaT XUMUYEeCKOH KuHeTHKH. CrocoObl ompeaereHuss CKOpPOCTH peakuuu. KuHernmueckue
kpuBble. Kunernueckue ypaBHeHus. KoHcTaHTa CKOpOCTM M TOPSAOK peakuuu. Peakuuu
MIEPEMEHHOTO TTOPSJIKa.

buner 2

1. O6mme TPUHIUIIEI KBAaHTOBO-MEXAHMYECKOTO OIHUCAHUS MOJIEKYISPHBIX  CHCTEM.
Cranmonaprnoe ypaBuenue Illpeamnrepa s CcBOOOJHOW  MOJIGKYNBI.  AnnabaTmueckoe
NpUOJIKEeHNE. DJIEKTPOHHOE BOJIHOBOE YPAaBHEHHE.

2. IlepBbIii 3aKOH TepMOAMHAMHUKH. TerioTa, paboTa, BHYTPEHHSS SHEPTHs, SHTAJBIINS,
TEIJIOEMKOCTh. 3akoH ['ecca. CraHaapTHbIE COCTOSIHUSI M CTaHIAPTHBIE TEIJIOTHl XUMHUYECKHX
peakiuii. 3aBUCUMOCTD TEIJIOBOTO 3¢ dekTa peakiuu ot Temieparypbl. Dopmyna Kupxroda.

3. [IpyHIMIT HE3aBUCHUMOCTH DJIEMEHTApHBIX cTaguii. KuHeTwueckue ypaBHEHUS JUIS
00paTUMBIX, IMApAUICIBbHBIX U IMOCICI0BATEIbHBIX PEAKIIHH.

buner 3

1. KoneGanust monexkyn. HopmanbHble KoneOaHUs, aMIUIMTYIAbl M YacTOTHI KOJICOaHWH,
4aCTOThl OCHOBHBIX KoJyiebaTesbHbIX nepexonoB. Konebanus ¢ G6onplioi ammiuTyaoi. Bpamenne
MoJieKyJl. Pa3nuyHble TUIBI MOJIEKYJIIPHBIX BOJYKOB. BpamarenbHble ypOBHU SHEPTHH.

2. BTOpoii 3aK0H TepMOAMHAMUKU. DHTPONHUS U €€ U3MEHEHUsI B 00paTUMBIX U HEOOPaTUMBIX
npoueccax. Teopema Kapno — Knaysuyca.

3. Llennble peakuuu. KuHeTnka Hepa3BeTBICHHBIX U PA3BETBICHHBIX LEMHBIX pPEeaKLUil.

buner 4

1. DnexkTpoHHOE CTpOEHUE aATOMOB U MOJIeKyJ1. OTHOAIEKTPOHHOE MPUOIKEHHE. ATOMHBIC U
MOJIEKYJISIpHbIE OpOuTaNu. DJEKTPOHHbIE KOHGUrypanuuu U TepMbl aToMoB. IlpaBuno Xynna.
DJeKTpOHHAs TUIOTHOCTh. Pacripenenenue 2I1eKTpOHHOM TUIOTHOCTH B IBYXaTOMHBIX MOJIEKYJIax.

2. dynnameHnTanbHble ypaBHeHUs [ u60ca. Xapakrepuctuueckue ¢pynkunu. IHeprus ['166ca,
sHepruss l'enpMmrosbuna.  YpaBHeHMss MakcBema.  YCIIOBHSL  PaBHOBECUST W KPUTEPHUH
CaMONPOM3BOJILHOTO MPOTEKaHUs MporeccoB. YpaBHeHue [ub6ca — Ienpmronbua. Paborta u
TETIOTa XUMUYECKOTO Mpoliecca. XUMUYECKHE MOTECHITHAITBL.

3. 3aBUCUMOCTh CKOPOCTH pPEAaKLIHMU OT TEeMIEepaTypbl. YpaBHeHHUE AppeHuyca. DHeprus
AKTUBAIMH U CTIOCOOBI €€ OTIpeIeICHUsI.

burer 5

1. MaTepriperanusi cTpOoeHUsS MOJIEKYJI Ha OCHOBE OpOMTANbHBIX MOJENeN M HCCIIEIOBaHUS
pacnpeneneHus  ANEeKTPOHHOW  IUIOTHOCTU. JIOKanuM3oBaHHBIE  MOJIEKYJSIpHbIE  OpOWTaNH.
['ubpuau3anms.

2. XMMHAYeCKOe paBHOBECHE. 3aKOH JEHCTBYIONIMX MacC. Pa3nuyHple BUABI KOHCTAHT
paBHOBeCHsI U CBsA3b Mexay HuMu. M3orepma Bant-T'odda. YpaBHenus nzobapsl U M30XOpHI
xumuueckor peaknuu. [lpuBenennas sueprus [n0Oca M ee wucmonb30BaHME ISl PacdyeTOB
XUMHYECKHX PABHOBECHH.

3. DneMeHTapHBIE aKThl XMMHUYECKUX PEaKIi W (QU3NIECKHNA CMBICT SHEPTUN aKTHBAIIHU.
Tepmuueckuii 1 HeTEpMUYECKHUE MYTH aKTHBALMU MosieKyl. OOMeH »Heprueil (mocrynaTenbHOMH,
BpalllaTelbHOM U KojeOaTelbHON) TMpU CTOJKHOBEHUSX MOJeKyld. Bpems penakcanuu B
MOJIEKYJISIPHBIX CUCTEMAX.

buner 6

1. IlpencraBnenus o 3apsaax Ha aToOMax U MOpsIKax cBsi3eil. Pa3nuuHble METObI BbIACTIEHUS
aTOMOB B MoJieKynax. MHIeKChl peaklInOHHOW criocOOHOCTH. Teopus rpaHuYHBIX OpOUTATIEH.

2. [IpubmmkeHne <OKeCTKHM pPOTaTop — TapMOHWYECKHUHA ocuuuisaTop». CocTaBmistomme
BHYTPCHHEH SHEPruM, TEIUIOEMKOCTH W S3HTPONHH, OOYCIOBJICHHBIE MOCTYNATEIbHBIM,
BpalllaTeIbHBIM U KOJIeOATeIbHBIM JBUKECHUEM.
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3. Teopust TepexoqHOTO COCTOSIHUSI  (AaKTHBHPOBAaHHOTO Komiuiekca). [loBepxHOCTh
noteHuuanbHoi s3Hepruu. Iyt m koopamHata peakuuu. CTaTUCTUYECKMHM pacdeT KOHCTAHTBI
CKOPOCTH. DHEPIHs W DHTPOIUSA aKTHBaluM. VCIoap30BaHME MOJEKYISPHBIX MOCTOSHHBIX IIPH
pacueTe KOHCTaHTbI CKOPOCTH.

buner 7

1. Toueunsle rpynmnsl cuMMmeTpuu Mojekyid. OOmmue CcBOHCTBA CHUMMETPUM BOJIHOBBIX
(GyHKIMH W TOTEHIMANbHBIX MOBEpXHOCTeH Mosekynl. Knaccudukanus KBaHTOBBIX COCTOSHUIM
aTOMOB U MOJIEKYN 10 cuMMeTpuH. CUMMETpHsl aTOMHBIX M MOJIEKYJISIPHBIX OpOUTallel, G - U T -
opOuTa . T -DJIEKTPOHHOE TPUOIIMIKEHHE.

2. Pacyer KOHCTaHT pPAaBHOBECHS XUMHUYECKHMX pPEAKIUH B HUACAIBHBIX TIa3ax METOJ0M
CTaTUCTUYECKOM TepMOAMHAaMUKH. (CTaTHCTHYeCKas TEpPMOAMHAMMKA DPEANBHBIX  CHCTEM.
[ToreHnManbl MEXMOJIEKYJIIPHOTO B3aUMOJEHCTBHS M KOH(MUTYPAallMOHHBIM HWHTErpan s
peanbHOro rasa.

3. MoHOMoOIIEeKyIsIpHbIE peakuuu B rasax, cxema Jlunpemana — XpuctuanceHa. Teopus
PPKM. bumonekynspHble U TPUMOJIEKYJISIPHBIE PEAaKIUH, 3aBUCUMOCTb IIPEIIKCIOHEHIIUAIBHOTO
MHOJKUTEINSI OT TEMIIEPATYPBI.

buner 8

1. JIunosibHBII MOMEHT M HOJSPU3YEMOCTb MOJEKYJI. MarHuTHbII MOMEHT M MarHuTHas
BoCIpUUMYHNBOCTE. DpdexTrl LllTapka un 3eemana. MarHUTHO-PE30HAHCHBIE METO/IbI UCCIIEIOBAHUS
CTPOEHUS MOJIEKYJI. XMMUYECKUI CIBHT.

2. Pacnpenenenus bosze — Diinmreiina u ®epmu — J{upaka. BeipoxkaeHHbIN HaeaabHbIN Tas3.
DNEKTPOHBI B MeTaliax. Y poBeHb Depmu.

3. Peakun B pacTBOpax, BIMSHHE pPACTBOPUTENS U 3apsija pearupyroliuxX YacTHIl.
Krnerounsrii a3¢(ekt u compBaTarus.

buner 9

1. OnTtuueckue CHOEKTpbl MOJEKYNI. BeposTHOCTH TepexoJoB U MpaBujia oTOOpa mpu
nepexoiax MEXy pa3InuyHbIMU KBAHTOBBIMU COCTOSIHUSIMUA MOJIEKYJ. CBSI3b CIIEKTPOB MOJIEKYJ C
ux crpoeHueM. OmnpeneneHue CTPYKTYPHBIX XAPAKTEPUCTUK MOJEKYN M3 CIIEKTPOCKOIMMYECKHX
JTAHHBIX.

2. OCHOBHBIE TIOJIOKEHUS TEPMOIMHAMUKH HEPABHOBECHBIX MPOIIECCOB.

3. doToxuMHUYECKHE u paauaIiOHHO-XUMHUYECKHE peakIuu. DnemMeHTapHbIe
boToXMMHUECKHE TPOIECChl. DKCUMEPHI U SKCHUIUIEKCH. V3MeHeHne (U3NYecKuX M XUMHYECKUX
CBOMCTB MOJIEKYJ TPH JJIEKTPOHHOM BO30YykneHHH. KBaHTOBBIM BBIXOJ. 3aKOH ODWHINTEHHaA —
IIrapka.

buner 10

1. OcHOBHbBIE  COCTaBJSIONIME MEXKMOJIEKYSIPHBIX — B3auMojeHcTBUH. MonekynspHbie
KOMIUIEKCBI. BaH-z1ep-BaanbcoBbl MoneKyibl. Kiactepsl atomMmoB M Mosekyda. BomoponHasi cBs3b.
CynepMoJIEKyJIbl ¥ CYIIPaMOJIEKYJISIPHAS XUMUSL.

2. Paznuunble THIBI pacTBOpoB. CrocoObl BBIpaXEHHs COCTaBa pacTBOpoB. MieanbHble
pacTBOpbl. JlaBieHWE HACBIIIEHHOIO Iapa >XUAKHUX pAacTBOpPOB, 3akoH Paynsa. HewnpeanbHble
pacTBOpHI U UX cBoicTBa. MeToa aktuBHOCTEeH. KoapuimeHTs akTHBHOCTH U UX OIpEJIeNICHHE.

3. XuMHUYECKHEe UCTOYHUKH TOKA, UX BHJBL. DIEKTPOXHUMHUYECKast KOPPO3usl. MeTOIbI 3aIUThI
OT KOPPO3HUHU.

buner 11

1. CtpoeHune OCHOBHBIX THIIOB OPTAHHMYECKUX U AJIEMEHTOOPTAHHMYECKUX COSTMHEHUH.

2. KonnmuratuBHbBIE CBOICTBA pacTBOPOB. M3MEHEeHHE TemrepaTyphl 3aMep3aHusi pacTBOPOB,
Kpuockomnus. 30HHas 1miaBka. OcMmoTuueckue sBiaeHUs. [lapumanbHple MOJIbHBIE BEIMYHMHBI, MX
orpeseNieHue st OMHAPHBIX CHCTEM.
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3. Knmaccudukamus KaTaTuTHYECKUX PEaKIMil W KaTan3aTopoB. Teopusi MpOMEKYTOUHBIX
COGI[I/IHGHI/Iﬁ B KaTAJIM3C, MPUHIHUII SHCPICTHICCKOI'0 COOTBCTCTBUA.

buner 12

1. Uneanpuble kpuctaiuibl. Kpucrtamuimdeckas pemerka M KpUCTaIMYecKass CTPYKTypa.
Peanbubie kpuctamnel. Tumbel aedekToB B peanbHBIX KpHcTaiax. KpucTamuibl ¢ HEmoJHOU
YIOPSAOYEHHOCTBIO. JJOMEHHBIE CTPYKTYpbl. ATOMHBIE, HOHHBIE, MOJIEKYJISIDHBIE U JPYIHE THIIbI
Kpuctauios. Llenoyeunsle, KapKacHbIE U CIIOUCTHIE CTPYKTYPBI.

2. I'eteporennble cuctemsl. [IoHATHA KOMIIOHEHTa, (a3bl, creneHd cBobozbl. IIpaBuno ¢as
I'n66ca.

3. Kucnotno-ocHoBHO# karanu3. KuHeTnka # MexXaHW3M peakuuid crernuduyeckoro
KUCJIOTHOrO Katanusza. OyHkiuu kucinoTHocTu I'ammera. Kunetnka u MexaHu3M peakuuil o01ero
KHCJIOTHOTO KaTanu3a. Y paBuenue bpencrena. HykneouabHbIi 1 31eKTpODUIIbHBINA KaTalIn3.

buier 13

1. CtpoeHue TBEpABIX pacCTBOPOB. YIOPSJIOYCHHBICE TBEPABIE pPacTBOpPHL. AMOpQHBIC
BerecTBa. OCOOCHHOCTH CTPOSHUS TOJMMEPHBIX (ha3.

2. JIByXKOMIIOHEHTHBIE CUCTeMbI. Pa3nuuHble AuarpaMMbl COCTOSIHHSI JBYXKOMITOHEHTHBIX
cucteM. PaBHOBecWe JXHIKOCTh — Tap B JBYXKOMIIOHCHTHBIX CHCTeMaX. 3akoHbl [ubbca —
KonoBanoBa. A3e0TpOIHbIE CMECH.

3. Karann3 MeTajsIoOKOMITTIEKCHBIMH COSJMHCHUSMU. [ OMOTEHHBIC PEaKIuu THIPHPOBAHWS,
HUX KMHETHUKA U MEXaHU3MBI.

buner 14

1. Metasibl ¥ NONYNPOBOJAHUKH. 30HHASL CTPYKTYpa HEPI€TUUYECKOTO CIIEKTpa KPUCTAILIOB.
[ToBepxHocTh @epmu. Pazinuunsie Tumnsl npooaumocTy. Konebanus B kpucraniaax. @OHOHBI.

2. Ancopbumsi. M3orepmel W u300apsl  ancopOumu. YpaBHenue ['enpu. Koncranra
a/1cOpOLIMOHHOTO paBHOBecHUs. YpaBHeHue JIaHrmiopa. AncopOuus u3 pactBopoB. XpomaTorpagus,
pa3IUYHbIE €€ TUIIBL.

3. A1copOLIMOHHBIE M KaTaJUTHYECKHE LEHTPbl (epMEHTOB. AKTHUBHOCTb M CyOCTpaTHas
cesIeKTUBHOCTh (pepMeHTOB. KopepmeHnTsl. MexaHnu3msbl (hepMEHTATHBHOTO KaTajln3a.

buer 15

1. XKunkoctu. MruoBeHHas ¥ KoJie0aTeNnbHO-YCpEeIHEHHAS! CTPYKTYpa KUAKOCTH. ACCOLIUATHI
U KIacTepbl B KHUAKOCTAX. CTpyKTypa TPOCTBIX KHUAKOCTEH. PacTBOPBI HEIIEKTPOJIHMTOB.
CtpykTypa BOJBI U BOJHBIX PacTBOPOB. CTPYKTYpa KUAKUX IJIEKTPOITUTOB.

2. PacTBOpBI 37eKTpONHUTOB. MOH-TUNIONBHOE B3aMMOJICHCTBUE KaK OCHOBHOW TIpoIlecc,
OTIPECNSAIONMNA  YCTOMUYMBOCTh PACTBOPOB  AJEKTPOIUTOB. KodPPUIMEHTH aKTUBHOCTH B
pacTBopax MeKTpouToB. OCHOBHBIC MTOJIOKECHHS Teopuu Jlebas — XroKKeds.

3. 'ereporennsiii karanu3. OnpeneneHne CKOPOCTH TETEPOreHHON KaTATUTUIECKON PEaKInu.
VYenbHas 1 aTOMHAs aKTUBHOCTh. DHEPTHsI aKTHBAIIMH T€TEPOTSHHBIX KaTATUTHICCKUX PEAKITUH.

6. YueOHO-MeTOAMYeCKOEe M MH(OPMAIIMOHHOE 0O0ecriedyeHHue U CIUTITHHbI
OcHoBHas1 JiuTEpaTypa

1. Adanacees, b. H. ®usnueckas xumus / b. H. Adanacees, 0. I1. Axkynosa. — M.: Jlans, 2012.
—464 c.

2. bepaerr, JIx. Xumudeckas cBs3b: mep. ¢ aHrin. / JIx. bepmert. — M.: Mup; bunom.
JlabGopatopus 3nanui, 2015. — 245 c.

3. T'opukos, B. U. OcuoBwl ¢usnueckoir xumuu / B. U. T'opmkos, U. A. Ky3nenos. — M.:
bunowm. JlabopaTopus 3Hanui, 2014. — 407 c.

4. PomanoBckuii, b. B. OcHoBbl katammza: ydeOHoe mocobue / b. B. PomanoBckmii. — M.:
bunowm. JlabopaTopus 3Hanui, 2015. — 172 c.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

CunbBepcreiin, P. CrnektpoMerpuueckas HACHTU(GHUKAIUS OPraHUYECKUX COCTUHEHUH /[
P. CunbBepcreiin, @. Beocrep, [. Kumi. — M.: bunowm. JlaGoparopwus 3nanuii, 2023. — 557 c.

JonosHUTe/ILHAS JIUTEpPATypa

AnekceeB, P.C. Peakumm HyKJI€opMIBHOTO 3aMEIICHUS W DJIMMHUHHPOBAHUSA: YueOHOE
nocobue s cryaeHToB Beicmied mkoinel / P. C. Anekcees, C. C. Kapnos, B. U. Tepenun,
JI. U. JIuBannoBa, M. B. JluBanmos. — M.: JIaGoparopus 3uanuii, 2024. — 284 c.

[amOypr, 1O.[]. Teopuss u mpakThka OdJeKTpoocaxacHus wmetauioB / [I. 3anrapw,
10. 1. 'amOypr M.: JTabopatopus 3nanuii, 2019. — 441 c.

loncaneec, K. Hanoctpykryper B Ouomemunuue / K. ToncamBec, K. XampOepriranr,
K. Jlopencun, JI. Haup — M.: bunowm. Jlabopatopus 3uanuii, 2013. — 520 c.

I'punByn, H. Xumus snementoB: B 2-x 1. T. 1 / H. I'punaByn, A. Dpumo. — M.: JlabopaTopus
3uanmii, 2023. — 607 c.

I'punByn, H. Xumus snementos: B 2-x 1. T. 2 / H. I'punByn, A. OpHiuo. — M.: JlaGopaTopus
3nanmii, 2023. — 670 c.

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

KoBanenko, JI. B. buoxuMmuueckne OCHOBBI XMMHMU OHOJIOTUMECKM AKTHUBHBIX BEIIECTB!
yuebHoe ocooue / JI. B. KoBanenko. - M.: bunom. JIabopaTtopus 3nanuii, 2014 — 229 c.
Kysnenos, H. T. OcHoBbl HanoTexHosoruu: yuyeOnuk / H. T. Ky3nenos, B. M. HoBortopues,
B. A. Xab6pes, B. 1. Mapronus. — M.: bunowm. JIaboparopus 3nanmii, 2023. — 397 c.

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

Maiictpenko, B. H. Dnantnocenextusasie cencopsl / B. H. Maiictpenko, I'. A. EBTiorus. —
M.: JIabopatopus 3Hanuii, 2023. — 259 c.

Pamenckas, I'.B. ®apmauneBruueckas xumus: ydeOHuk / I'. B. Pamenckas. — M.:
JlaGopatopus 3Hanmii, 2021. — 640 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. I1. bytun —
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. Oprannueckas xumusi: B 4-x 1. T. 4/ O. A. Peyros, A. JI. Kypu, K. I1. Bytun —
M.: bunowm. JlaGoparopus 3Hanuit, 2014. — 726 c.

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

Cmut, M. Opranuyeckass xumusi Mapua. Peakiuu, MeXxaHu3Msbl, CTpOeHHE: YTIyOJICHHBII
Kypc JUIsl YHUBEPCUTETOB U XuMu4eckux By30B: B 4-x 1. T. 1 / M. Cmur. — M.: JIaboparopust
3HaHui, 2020. — 458 c.

Cmut, M. Opranudeckas xumus Mapua. Peakiuu, MexaHusmbl, cTpoeHUe: YTIyOrIeHHbII
KypC ISl YHUBEPCUTETOB U XUMHYECKHX BY30B: B 4-x 1. T. 2 / M. Cmurt. — M.: JIaGoparopus
3nanmi, 2020. — 539 c.

Cmur, M. Opranuueckas xumusi Mapua. Peakium, MexaHu3Mbl, CTpO€HHE: YTIIyOJIEHHBIH
KypC JJIsl YHUBEPCUTETOB U XMMHUYECKHX By30B: B 4-x 1. T. 3/ M. Cmur. — M.: JIaboparopus
snanui, 2020. — 550 c.

Cmut, M. Opranuyeckass xumusi Mapua. Peakiuu, MeXaHu3Mbl, CTpOeHHE: YTIyOJIeHHBII
Kypc JUIsl YHUBEPCUTETOB U XUMU4eckux By30B: B 4-x 1. T. 4 / M. Cmur. — M.: JIaboparopust
3nanmi, 2020. — 511 c.

Crapoctun, B. B. Marepuansi W MeETOAbl HAHOTEXHOJOTHHU: Yy4deOHOe mocobue /
B. B. Crapoctun. — M.: bunowm. Jlabopatopust 3nanuii, 2014. — 431 c.

[Mumkun, I'. I'. HanosnekTpoHuka. DNeMEHTHI, MPUOOPHI, YCTPOHCTBA: yueOHOEe Tocodue /
I'. I'. umxkun, U. M. Arees. — M.: bunowm. JIabopatopus 3Hanuii, 2011. — 408 c.
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10.

11.

12.

13.

14.

DJIeKTPOHHBIE PecypChl

BacwibnioBa, W.B. Opranwveckas u ¢u3KowiongHas XUMHS [DJIEKTPOHHBIN pecypc]:
yaeOHoe nocodbue / U.B. Bacunbiora, T.W. bokosa, I'.Il. FOcymnoBa. — DnekTpoH. naH. —
Hoocubupck: HI'AY, 2013. — 155 c. — Pexxum JI0CTyMa:
https://e.lanbook.com/book/44513. — 3ar1. ¢ skpaHa.

['onuapenko, E.E. AncopOuust opraHMYecKux KUCIOT: MeTo. yKazaHUs K J1abopaTOpHBIM
pabotaMm 10 Kypcy «®Pusndeckas W KOJUIOMTHAS XUMHs» [DIEKTPOHHBIN pecypc]: ydeOHO-
metoaudeckoe nmocobue / E.E. I'onyapenko, H.M. Enuceea ; mon pen. A.M. I'onyGeBa. —
OnekTpoH. gaH. — MockBa: MI'TY um. H.D. baymana, 2007. — 23 c. — Pexum noctyna:
https://e.lanbook.com/book/58563. — 3aru. ¢ skpaHa.

Axynosa, I0.I1. ®usznveckas xumusa. Teopus W 3agaum [DIESKTPOHHBIA pecypc]: yueOHOe
nocoowue / FO.IT. Akynosa, C.I'. U3otoBa, O.B. IIpockypuna, M.A. UepenkoBa. — DIEKTPOH.
nan. —  Cankrt-IletepOypr: Jlamp, 2018. — 228 c¢. — Pexum jgocryma:
https://e.lanbook.com/book/110903. — 3aru. ¢ skpaHa.

AdanaceeB, Bb.H. ®wusmueckas xumusi [DIEKTpOHHBIA pecypc]: ydeOHOoe mocobue /
b.H. Adanacees, FO.I1. AkynoBa. — Dnektpon. gan. — Cankrt-IlerepOypr: Jlanb, 2012. —
416 c. — Pexum nocryna: https://e.lanbook.com/book/4312. — 3ari. ¢ skpana.

bokureiin, b.C. @u3nueckas xuMus: TepMOAUHAMUKA U KMHETHKA [DJIEKTPOHHBIA pecypc]:
yuebnoe nocodue / b.C. bokmreitn, M.11. Menzenes, 10.B. [loxBucHeB. — DIEKTpOH. JaH.
— MockBa: MUCHUC, 2012. — 258 C. — Pexum JIOCTYyIa:
https://e.lanbook.com/book/47443. — 3aru. ¢ skpaHa.

bynanos, B.B. KitoueBbie Bompocsl Kypca Qu3uyeckoil XUMUU [DIEKTPOHHBIN pecypc] :
yuebHoe nocobue / B.B. bynanoB. — Dnekrpon. gan. — MBanoso: UT'XTY, 2007. — 48 c.
— Pexxum pocryma: https://e.lanbook.com/book/4493. — 3ari1. ¢ skpaHa.

bynmunopoBa, I'.B. ®usuueckas xumus [DIeKTpoHHBIH pecypc]: ydeOHoe mocobue /
I'.B. Bynunopogsa, 10.I'. I'anamernunos, X.M. Spomesckas, B.Il. bapadbanoB. — DnexTpoH.
maH. —  Kazams: KHUTY, 2012. — 396 c¢. — Pexum pgocryna:
https://e.lanbook.com/book/73471. — 3arun. ¢ skpaHa.

Hepsbun, B.A. ®usnueckas XUMHs JUCIEPCHBIX CUCTEM [DIEKTPOHHBIM pecypc]: yueOHOe
nocobue / B.A. [lepsioun, E.I1. ®apadontoBa. — DnektpoH. naH. — ExarepunOypr: YpdV,
2015. — 88 c¢. — Pexum noctyna: https://e.lanbook.com/book/98417. — 3ari. ¢ skpaHa.
Epemun, B.B. OcHoBsl ¢pusndeckoit xumuu. Teopus. B 2 4 [DnexTpoHHBIM pecypc]: yueOHOE
noco6ue / B.B. Epemun, C.W. Kapros, U.A. Ycnenckas, H.E. Ky3pbMeHKk0. — DJeKTpOH. 1aH.
— Mocksa: M3parensctBo "Jlaboparopus 3nanmii", 2015. — 589 c¢. — Pexxum poctyna:
https://e.lanbook.com/book/84118. — 3aru. ¢ skpaHa.

Jlepenosa, O.B. OcHOBHbIE NMOHATUS U ONpeneNeHus AUCHUIUINH «Du3znyeckas XUMHUS» U
«Kommonanass xumus» [DNEeKTpOHHBIH pecypc]: yueOHoe mocobue / O.B. Jledenona,
M.II. Hemuesa, A.C. Bamrypun. — 3Onekrpon. gad. — MBanoso: UI'XTY, 2017. — 109 ¢. —
Pexxum moctyma: https://e.lanbook.com/book/107402. — 3ar. ¢ sxpana.

MaxkcumoB, A.Vl. Breaenne B HemuHEHHYI0 (PU3NYECKYI0 XUMUIO [DIEKTPOHHBIN pecypc]:
yaeOHnoe rmocodue / A.M. MakcumoB. — DnektpoH. aadH. — MBanoso: UT'XTY, 2010. — 174
c. — Pexxum poctyma: https://e.lanbook.com/book/4513. — 3aru. ¢ skpaHa.

MapunkuHa, [.A. ®dusnueckas W KOJUIOWJHAs XUMHUS [DIEKTPOHHBIN pecypc]: ydeOHOe
nocodue / I'.A. Mapunkuna, H.Il. Tlomskosa, FO.M. KoBamb. — DOnekTpoH. maH. —
Hosocubupck: H'AY, 2009. — 151 ¢. — Pexwum moctyna: https://e.lanbook.com/book/4568.
— 3arJ. ¢ ’KpaHa.

Mopauesckuii, A.I'. ®usnueckas XuMus. ['eTeporeHHble cUCTEMBI [DNEKTPOHHBINA pecypcl:
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'. ®usnueckas xumus. [IoBepXHOCTHBIE SIBIEHUS U AUCIIEPCHBIE CUCTEMBbI
[DnexkTpoHHbI pecypc]: yuebHoe mocobue / A.I'. MopadeBckuil. — DIEKTPOH. JaH. —
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16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

Canxr-IlerepOypr: Jlanp, 2015. — 160 C. — Pexum JlocTyna:
https://e.lanbook.com/book/64335. — 3ar1. ¢ skpaHa.
MopaueBckuii, A.I'. ®usnueckas XxuMua. TepMOAMHAMMKA XUMHUYECKHUX peaKUuil
[DnekTponHbIil pecypc]: ydueObnoe mocodbme / A.I'. MopaueBckuii, E.I'. ®dupcoBa. —
OnektpoH. paH. — Cankrt-IlerepOypr: Jlawp, 2015. — 112 c¢. — Pexum pocryna:
https://e.lanbook.com/book/64336. — 3ar1. ¢ skpaHa.

Hemunos, C.B. Ontudeckoe marepuaioBeaeHue: Ousndeckas XUMHs CTEKIA, Kype JIEKLUN
[DnexkTponHbIil pecypc]: yuebnoe mocooue / C.B. HemmnoB. — DnektpoH. man. — CaHKT-
[Terep6ypr: HHWY  HUTMO, 2009. — 113 ¢ — Pexum  jocryna:

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

Hurmarynmun, H.I'. ®@usnueckas u KOJUIOWTHAS XUMHS [DNEKTPOHHBINA pecypc]: yueOHoe
nocobue / H.I'. Hurmarymnmun. — Dnekrpon. nan. — Cankr-Ilerepoypr: Jlans, 2015. — 288
¢. — Pexum nocryna: https://e.lanbook.com/book/67473. — 3aru. ¢ skpana.

OCHOBBI XUMHUYECKON TEPMOJIMHAMUKY K Kypcy (pusndeckoid XuMuu [ DIeKTpoHHBIH pecypc]:
yuebHoe mocobue / coct. bymumoposa I'.B., lamsamerauno FO.I'., SpomeBckas X.M.,
bapa6anos B.Il.. — Onekrpon. man. — Kazans: KHUTY, 2011. — 218 ¢. — Pexum
noctyna: https://e.lanbook.com/book/73353. — 3aru. ¢ skpaHa.

[TomoBa, A.A. @usnueckas xumus [ DIeKTpOHHBIN pecypc]: yaeoHoe mocooue / A.A. Ilomosa,
T.b. [lonoBa. — Onektpon. aan. — Cankr-IlerepOypr: Jlanp, 2015. — 496 c. — Pexum
nocrymna: https://e.lanbook.com/book/63591. — 3aru. ¢ skpaHa.

Ponun, B.B. OcHoBBI (pr3mueckoi, KOJJIOUTHOW U OMOJOTUYECKOW XMUMHH : KypC JIEKIHH
[DnexTpoHHBIH pecypc]: yueObHoe nocodue / B.B. Ponun. — Dnekrpon. gan. — CTaBpOIIOJib:
Ctl'AY, 2012. — 124 c¢. — Pexum mocryma: https://e.lanbook.com/book/5763. — 3arm. ¢
JKpaHa.

Canewm, P.P. ®uznueckas xumus. TepMoanHaMuka [ DJIE€KTPOHHBIN pecypc]: yuedHoe mocodue
/ P.P. Canem. — DnekTpoH. gaH. — MockBa: ®usmariur, 2004. — 352 c¢. — Pexum
noctyma: https://e.lanbook.com/book/59271. — 3armn. ¢ skpana.

Cadonona, JI.II. dusnueckas XUMHS IUCIIEPCHBIX CUCTEM [DNEKTPOHHBIN pecypc]|: yueOHo-
meroanudeckoe nocooue / JI.IT. Cadonona, B.B. Kopones, B.I1. CaBenbeB. — DIEeKTpOH. J1aH.
— HUBanoBo: UI'XTY, 2007. — 40 c. — Pexum noctyna: https://e.lanbook.com/book/4465.
— 3aru. ¢ sKpaHa.

CBupunoB, B.B. ®usnueckas xumusa [DneKkTpoHHBI pecypc]: ydeOHoe mocobue /
B.B. CBupunos, A.B. CBupugos. — OnektpoH. aaH. — Cankr-IlerepOypr: Jlanp, 2016. —
600 c. — Pexxum noctyma: https://e.lanbook.com/book/87726. — 3ari. ¢ sxpana.

CemepukoB, 1.C. ®dusnueckass XMMHUsS CTPOUTENBHBIX MAaTEpUANOB [DIEKTPOHHBIN pecypc]:
yueObnoe mocobue / UN.C. Cemepuko, E.C. T'epacumoBa. — DJNEKTpOH. JaH. —
ExatepunOypr: YpdV, 2015. — 204 c. — Pexum JOCTYyIIA:
https://e.lanbook.com/book/98419. — 3aru. ¢ skpaHa.

Cumonos, B.H. PaBHoBecHast 1 HEpaBHOBECHAsI TEPMOJIMHAMUKA: METOINYECKUE YKA3aHUS K
BBITNIOJTHEHHIO JIA0OPAaTOPHBIX paldoT 1o Kypey «Pusznueckas XuMusy [ DIeKTPOHHBIN pecypc]:
metonudeckue ykazanus / B.H. Cumono, A.B. Bemnumanckuii, K.O. bazaneeBa. —
OnektpoH. gaH. — MockBa: MI'TY um. H.D. baymana, 2011. — 37 ¢. — Pexxum joctyna:
https://e.lanbook.com/book/62043. — 3aru. ¢ skpaHa.

Tep3usn, T.B. ®usndeckas 1 KOJUTOUIHAS XUMUS [ DNEKTPOHHBIN pecypc]: yueOHoe mocodue
/ T.B. Tep3usin. — DnekTpoH. naH. — ExarepunOypr: Yp®V, 2012. — 108 c. — Pexum
noctyna: https://e.lanbook.com/book/98442. — 3aru. ¢ skpaHa.

Ouznyeckas XuMus [DIeKTpOHHBINH pecypc]: yueOHoe nmocobue / H.M. CenuanoBa [u 1p.].
— OmnektpoH. npaH. — Kazawe: KHUTY, 2016. — 188 c. — Pexum pocryna:
https://e.lanbook.com/book/102111. — 3aru. ¢ 9kpaHa.

Lsipo, JI.B. ®usnueckas XUMus: XUMHUECKOE paBHOBECHE [ DIEKTPOHHBIN pecypc|: yueOHOo-
meroandeckoe nocodue / JI.B. Ipipo, C.5. AnexcannpoBa. — DIEKTpOH. JaH. — TOMCK:
TTY, 2012. — 117 c¢. — Pexwum poctymna: https://e.lanbook.com/book/44984. — 3armn. ¢
JKpaHa.
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PexomeHnayeMble HCTOYHMKH HAYYHO-TeXHUYECKOH MHpopManuu
HayuHo-TexHu4eckue ;kypHajbl n3 0ndauoreunoro ponga UpUX CO PAH:

BecrtHuk Poccuiickoii akageMuu HayK.

Bricokomonekynsipubie coequnenus. Cepust A: @uszuka noJMMepOB.
Bricokomonexynspusle coequaenus. Cepus b: @uznka nonumepos.
Joknaasl akazieMuH HayK.

Kypnan obmieit Xumuu.

’KypHan opraHM4ecKoi XUuMHH.

JKypHau npuKkIiIagHON XUMHUH.

JKypHan cTpyKTypHOH XMMHUH.

N3Bectus Akagemun HayK. Cepusi XUMHUUECKas.

. Ycnexu XumMun (3J€KTPOHHBIN KypHa).

. XuMUKO-(papMaleBTH4eCKuil ;KypHa.

. XMMHsI B MIHTEPECAaX YCTOMYUBOIO Pa3BUTHS.
. XMMHSI T€TEPOLIMKINYECKUX COSTUHEHUN.

. DIEKTPOXUMHUSL.

. Journal of Sulfur Chemistry.

. Mendeleev Communications.

DJIeKTPOHHO-0HOINOTEYHbIE CHCTEMBI TPO(deccuoHaIbHbIE 0a3bI JAHHBIX,
uHGpopMaNMOHHbIE CIIPABOYHBbIE H OUCKOBbIE CHCTEMBbI:

Xumnueckasi pedeparuBHas ciyxb6a AMepuKaHCKOro xummueckoro oomectBa CAS
SciFinder https://sso.cas.org/

denepanbHbBIN HHCTUTYT MPOMBIIILICHHON codocTBeHHOCTH http://www1.fips.ru.

denepanbHas Ciry:x0a 1Mo MHTEIUICKTYalIbHOW cOOCTBeHHOCTH http://www.rupto.ru.

The United States Patent and Trademark Office http://www.uspto.gov.

Academic Reference — 0a3a JaHHBIX MMOJHOTEKCTOBBIX AHTJIOSN3BIYHBIX PECYPCOB MO BCEM
aKaJeMUYeCKUM JHMCIUIUIMHAM, OImyOIrKoBaHHBIX B Kurtae https://ar.cnki.net.

basa ruruposanus PUHIT https://www.elibrary.ru/.

baza maHHBIX 37eKTPOHHO-O0MOIMOTEUHOM crucTeMbl «Jlanby» https://e.lanbook.com/.

Pecypcbl ynanennoro nocryna u 6a3pl naHHeix ®PI'BYH TocynapcrBenHoit myGnuuHOM
Hay4dHO-TexHn4eckoi oundmmorexn CO PAH http://www.spsl.nsc.ru/.
DnekTpoHHO-O0ubmoreunas cucrema Llenrpansroit Hayunoit 6ubmmorexku MHIL CO PAH (na
6aze AUBC «Mpoucy) http://csl.isc.irk.ru/.

Royal Society of Chemistry: 6a3za qanasix RSC DATABASE https://www.rsc.org/.

Wiley: Komexmust xypranos Database Collection https://onlinelibrary.wiley.com/.
CnpaBouno-npaBoBas cucrema "KoncynsrantlLimroc" https://consultant.ru/

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

DnekTponHas nHpopManmoHHo-o0pazoBarensHas cpena UpUX CO PAH
http://eios-irich.com.ru/moodle/.

[Topran nuist aciupaHTOB U cOMCKaTesel yueHoil crenenu: http://www.acnupanrypa.pd/.

becnuiatHble opuunanbHbBIE OTKPLITHIE pecypcesl MHTEpHET:

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

Pecypc ob6benunser 6onee 10000 HaydHBIX >KypHAJIOB MO Pa3jIMYHBIM OTpPACisM 3HAHUI
(oxono 2 MUUIMOHOB cTaTeil) n3l34 crpan Mupa.

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

B 0aze pasmemeno 6onee 3000 KHUT TO pa3iIMYHBIM OTPACSM 3HAHUH, MPEIOCTABICHHBIX
122 HayYHBIMU U3AATEIHCTBAMMU.
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3. BioMed Central https://www.biomedcentral.com/
baza mannbix Britoyaet Oosee 300 peLeH3upyeMbIX )KypHAIOB 110 OMOMEIUIIMHE, METUIIMHE
U €CTEeCTBEHHbIM HaykaMm. Bce craThu, pa3MelieHHble B 0a3e, HaxoAsTcs B CBOOOIHOM
JIOCTYIIE.

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

KpynHeiimmm GecriyiaTHbIN apXUB 3JEKTPOHHBIX HAYYHBIX ITyOJIHKAIMA 1O pa3ienaM GU3NKY,
MaTeMaTUKH, MHPOPMATHKU, MEXAaHUKH, aCTPOHOMHHM M Ouonoruu. Mmeercs moapoOHBIi
TEMaTHUYECKHUM KaTajJor ¥ BO3MOXKHOCTb ITOMCKA CTaTel 110 MHOXKECTBY KPUTEPHUEB.

5. Komneknus xxypaaao MDPI AG http://www.mdpi.com/

MHoTOUCIUTIIMHAPHBIA 1TH(PPOBON M3IATEIBCKUA pecype, SBIAETCS TuIaTGopMoit mis
PELEH3UPYEMBIX HAYUHBIX KYPHAJIOB OTKPHITOTO aoctyna, uzaawmmxcs MDPI AG (bazens,
[Beitnapus). M3naTenbcTBO BhiTyckaeT 6onee 120 pa3HOOOpa3HbIX 3JEKTPOHHBIX KYPHAJIOB,
HaXOJAIINUXCS B OTKPBITOM JIOCTYIIE.

6. HzmatenscTBO ¢ OTKpBITHIM qoctymoM InTech http://www.intechopen.com/

[lepBoe u KpymnHeiiliee B MUPE M3IATEIBCTBO, MyOJIMKYIOIIEe KHUTH B OTKPBITOM JIOCTYIIE,
okoino 2500 Hayunbix u3ganuidl. OCHOBHAS TeMaTHYeCKas HAMpPaBICHHOCTh - (PU3UYECKUE U
TEXHUUYECKHUE HAyKH, TEXHOJIOTHUH, MEIUIIMHCKUE HAYKU, HAYKH O JKU3HH.

7. bBa3za manHbIx xumuueckux coequHeHnit ChemSpider http://www.chemspider.com/
ChemSpider — sto OecriatHas xMMUYecKas 0a3a JaHHBIX, MPEIOCTABIISIONIAs OBICTPBIH
JIoCTyn K Oosee ueM 28 MUJUTMOHAM CTPYKTYp, CBOIMCTB M COOTBETCTBEHHOH WMH(pOpMAaIUU.
Pecypc npunaanexur KoponeBckomy xumuueckomy ooOumiectBy BennkoOpurtanuu (Royal
Society of Chemistry).

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

PLOS ONE - kommekuus >KypHaJIOB, B KOTOPBIX MYOJIMKYIOTCS OTYETHl O HOBBIX
UCCJIEIOBAaHMSIX B 00JIACTH €CTECTBEHHBIX HAayK M MEIMLUHBL. Bce )KypHanbl pa3zMelieHbl B
ceobogHoM goctyne (Open Access), Bce CTaTbd MPOXOIAT CTPOroe HAydyHOE
peLEeH3UPOBaHNUE.

1. MaTepI/laJIbHO-TeXHI/I‘IeCKOC o0ecneuyeHue Hay‘lHO-I/lCCJ'Ie)IOBaTeJILCKOﬁ paﬁoTLI

B coorBeTcTBUM C y‘-IC6HBIM IIJIAHOM 3aHATUA 110 AJUCHUIIJIMHE «Dusuyeckass XUMHUI»
POBOJATCS B (hopMe JIEKIUH, MPAKTUYECKUX 3aHATUN M CAMOCTOATENBbHOM paboThl 00yUaromerocs.

Hns peanuzarnuu o0pa3oBaTenbHOTO Tporecca B (GopMe JICKIUH U TMPAKTUYECKUX 3aHSITHI
UCTIOJIB3YIOTCS CIEYIOIME MOMEUICHNs: MaJblii JIGKIMOHHBIM 3a1 (6uOsnoTeKa), OCHAIEHHBIN
KOMIIBIOTEpAaMH C JIOCTYNIOM K 0a3aM JaHHBIX U BbIXOAOM B HMHTepHeT, y4eOHOIl meOenbio U
JIEMOHCTPAIlMOHHBIM  000py/I0OBaHMEM (KOMIBIOTEp CO CpEACTBAMH 3BYKOBOCIIPOU3BEICHHUS,
IPOEKTOP, IKPaH).

I[J'IS[ OCBOCHHUA TMPOrpaMMbI 06y‘-ICHI/I5[ U g BBIINOJIHCHHUSA TMPAKTUYCCKUX W HAYYHO-
UCCIIEIOBATEIbCKUX pPA0OT MO TeMe JAUCCepTAllMM KaXJAOMY AaclHUpaHTy MpeJoCTaBICHO
WHIWBUIyalbHOE pabodee MeCTO, OOOpYJOBAaHHOE TPHUTOYHO-BBITSDKHOM — BEHTHIISAITUCH,
BOJIOTIPOBOJIOM, ~ BOJIOOTBEICHHUEM,  BO3IYXOBOJOM. ACHHUpPAHTBHI  UMEIOT  BO3MOXKHOCTh
UCTIOIF30BaTh MaTePUAIbHO-TEXHUYECKHE CPENICTBA J1a0opaTopuii, B KOTOPHIX BBHITOIHSIOT
JUCCEPTAIMOHHBIE Pa0OThl (OPTTEXHUKA, PEAKTHBBI, PACXOJHBIE MaTepuaibl, JabopaTopHas
MoCy/1a, M3MEPUTEITHLHOE O00PYIOBAHHUE).

[IporpamMmMHoOe obecrieueHue:

JIntieH3MOHHBIE TPOTYKTHI:

— Microsoft Office 2010 Russian Academic Open;
— Microsoft Office Professional 2010 Russian Academic Open;
— Supgexc  TememocT —cucTeMa  BUACOKOH(EPEHIICBSA3M € BO3MOXKHOCTBIO  OOMeHa

COOOLICHUAMH U Nepeaueii KOHTEHTa B PeXKHME PEaTbHOTO BPEMEHH.

CBobomano pacmpocrpansemoe [10: 6paysep Sunekc, Mozilia Firefox 60.02, Opera53; Pascal
ABC 3.3; cucrema TeKCTOBOM, ro0coBoil u Buaeocsszu cBsizu Skype7.41.0.101; mporpamma ams
CO3JaHUsI DJIEKTPOHHBIX Y4YeOHBIX TpoaykToB Moodle 3.2.; mporpamma masi mpocMoTpa
anekTpoHHBIX ToKyMeHTOB Foxit PDF Reader 9.1.0.5096; apxuBatop 7zip 17.01 beta.
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ITpubopnas 6a3a:

OCHOBY MaTepUaJIbHO-TEXHUYECKOM ©0a3bl MHCTUTYTa COCTaBISIIOT JBa LHM(POBBIX
myapTusaepHbix ®Dypwe-cnektpomerpa JAMP (DPX 400 u AVANCE 400), peHTreHOBCKUI
mudpakromerp Bruker D8 ADVANCE, penrrenoBckuii nudpaktromerp D2 PHASER,
uHdpakpacubiii Dypse-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, DITP-cnekrpomerp ELEXSYS ES580, ycranoBka
HaHOCEKYHIHOTO HUMITYJILCHOTO (poTOaM3a, XpomaTomacc-criekrpomerp QP-5050A, xpomaromacc-
cnektpometp Agilent 5975 ¢ xumuueckoit nonuzanueii, ranaemusiii TOF/TOF macc-ciekrpomeTp
Ultra Flex, snextponnsiii mukpockon TM 3000 Hitachi, ciekrpodayopumerp FLPS920 Edinburg
Instruments, Y®/BU/I-ciekrpomerp LAMBDA 35 u qusaskoMertp.

Jiis mpoBeieHusl KBAaHTOBO-XUMHUYECKUX PACUETOB UMEIOTCSI KOMITBIOTEPHI B JIAOOPATOPHUSIX U
BBIYMCIIUTENbHBIN KiacTep 391'/1121'6/14T6.

JIMIIeH3MOHHOE MporpaMMHOe o0ecreyeHne, BCTPOCHHOE B COOTBETCTBYIONIME MPUOOpPHBIC
KOMILJICKCBI, SIBJIAIOLIEECS €ro HEOThEeMJIEMOW 4YacThlo, obecneunBarouield (yHKIMOHMPOBAHUE
npuOOpOB:

— Gaussian 09, IlakeT KBaHTOBO-XMMHYECKHMX IpOrpamm, Jjs pacyeTa TE€OMETpUH MU
JJIEKTPOHHBIX XapaKTEPUCTHK MOJIEKYIL.

— Apex 2, Apex 3,IIporpammsl [yt 00pabOTKH JaHHBIX MOHOKPUCTAIBHOTO TU(PPAKTOMETPA;

— CCDC (ConQuest, Mercury, DASH, Mogul, Hermes), Kpucramiorpadguueckast 6a3a naHHbIX
Y TIAKeT MPpOTrpaMM Jyisi padoThI ¢ 623011 TaHHBIX;

— TurboMol, ITakeT KBAHTOBO-XMMHUYECKUX MPOrpaMM, IJIsl pacyeTa FreOMETPUN U SJIEKTPOHHBIX
XapaKTEPUCTHK MOJIEKYII;

—  XWinNMR, IIporpamma juist 3anucu u 00pabOTKH JaHHBIX crieKTpomeTpa SIMP;

— TOPAS, EVA, I[IporpaMMmsI [ij1s1 00pabOTKH TaHHBIX TIOPOIIKOBOTO TU(DPAKTOMETPa;

— PDF-2, ba3za 1aHHBIX IOPOILIKOBBIX AUPPAKTOrpaM HEOPTaHUYECKUX COETUHEHUI;

— ResolutionsPro Opus, I1aket nporpamm, ajis 3anucu u oopadbotku MK-criekTpos;

— Lambda35, IIporpamma 1st 3anucu u 00pabotku Y d-cekTpos;

— IlIporpamma Flexanalysis 3.3 myis 00paboTku MaccuBa JaHHBIX 110 OMOMONIMMEpPaM, HEIETyuuX
O6MOMaKpOMOJIEKYJI, OTUTOMepaM, CUHTETHYECKUM TOJIMMEPaM, COJISIM U HEJIETY4HX BEIIECTB;

— Xepr, XSophe, XeprView, Ilaker nporpamm s 3anucu 1 06padbotku criektpos OI1P.

C OTKpBITOM JHUIIEH3UEH:

— Dalton2016, nakeT KBaHTOBO-XMMUYECKUX MPOTPAMM, UCHOIb3YEMBIX JJIS pacueTa, U3y4eHUs
CBOWCTB BEILIECTB, MOJICJIMPOBAHUS PEAKIIHIA;

— DIRAC, nporpaMma aJisi aTOMHBIX U MOJIEKYJISIPHBIX MPSIMBIX UTEPATHBHBIX PEISTHUBUCTCKUX
BBIYUCIICHUH Ha BCEX AJIEKTPOHAX, BBIYMCICHHIA MOJEKYJISIPHBIX CBOMCTB C MCIOJIB30BAaHHEM
PENATUBUCTCKUX KBAHTOBO-XMMUYECKUX METO/JIOB;

— ORCA software, maker KBaHTOBO-XMMHMYECKHUX IPOTpaMM, HCHOJB3YEMBIX HJIsl pacyera,
W3Yy4YEHUS CBOMCTB BEIIECTB, MOJECIMPOBAHUS PEAKIIUH.
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Caenennst 00 yrBepakaeHun padoyeil NporpaMMsbl y4eOHOM THCIUTIIHHBI

HA o4epeaHOH yueOHbIi roJ U perucTpanusi H3MeHeHHil

Y4eOHbIi roj Pemenne YueHnoro cosera ITonnuce Howmep n3menenus
(Ne npomoxona, oama OTBETCTBEHHOTO (unu 6e3 uzmenenutr)
sacedanus) (D.1U.0., noonucy)

Conep:xxanue u3MeHeHUil (6nocumcsa om pyku):
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