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Pabouas mporpamma cocraBnena B cooTBeTCTBHH ¢ DenepanbHBIMU  TOCYIAPCTBEHHBIMH
TPeOOBAHMSAMY K CTPYKType MPOrpamMM MOATOTOBKH HAyYHBIX 1 HaY4YHO-TIE/IarOTHHYECKUX KaZpoB B
aCIUPaHType (aZBIOHKTYPE), YCIOBHSAM HX DEAM3alMH, CPOKAM OCBOGHHS STHX IporpamMm ¢
YHCTOM PasIHIHEIX GOopM 00ydeHHs, 0Gpa30BATENBHBIX TEXHONOTHI U 0COBEHHOCTEH OTAEIbHBIX
KaTeropuil aciUpaHTOB (a/{bIOHKTOB), YTBEP)KICHHBIMH IIpHKa3om Muno6paayku Poccuu ot
20.10.2021 No 951 u IlonoxeHHEM O MOATOTOBKE Hay4YHbIX M Hay4HO-TIEJArOrM9ecKuX KaJpoB B

aCIUpaHType (aABIOHKTYpPE), YTBEPKIACHHBIM [10CTaHOB ICHIEM [IpaButenscrea P® ot 30.11.2021
Ne 2122,

PaGouas nporpamma coctasnena  (r/cectic 9. // E

PABOYAST TTPOTPAMMA PACCMOTPEHA M OJIOBPEHA ma 3acemannd YueHOro
cosera MpHMX CO PAH (ITporoxon Ne 8™ ot «29 » wepnp 2025T1.)




1. Henu v 3a1a4u yuyeOHOH TUCIHIIMHBI

Heap wn3ydenus guctumuinHel «®Duszmdeckas Xumus». npuodbpereHue (GpyHIaMEeHTaTbHBIX
3HAHUH W TNPAaKTHYECKHMX HAaBBIKOB, HEOOXOMUMBIX JUIi NPO(pECCHOHATBHONW  HAay4HO-
HCCJIEIOBATEIbCKOM, NHHOBAIIMOHHON M 00pa30BaTelbHON IEATEIBHOCTH B 00JaCTH (PU3NUECKOU
xuMud; (opMuUpoBaHHE 0000IIAIONIEH TeopeTHYecKor 0a3bl A M3ydeHHs (DyHIaMEHTaIbHbBIX
OCHOB (DPM3MUYECKON XUMHUU U BO3MOKHOCTH UX HUCIIOJIb30BAHMSI HAa TPAKTHKE.

3amaun:

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

- OCBOGHHE HAaBBIKOB TEOPETHUECKOTO aHAM3a PEe3yJbTaTOB  JKCIEPHUMEHTAIbHBIX
UCCIJIETOBAHUM B 00JIaCTH (PU3NYECKON XUMUM;

- OCBOGHHE METOAOB IUIAHUPOBAHMUA OKCIEpUMEHTa M  00pabOTKM  COOCTBEHHBIX
HCCIICIOBAHUIM;

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

- o0yueHre YMEHHIO HCIIOJIb30BaTh B pPadOTe 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 AaCHUPAHTYPbI

Hucnuniuaa «Pu3nyeckas XUMHUS» SBISIETCS YacThIO 00pa30BaTENLHOIO KOMIIOHEHTA
(ITompazmen 2.1.2.1. pazmena 2.1.2. «AucuumiuHbl M0 BBIOOPY») MPOTPaMMBI aCIIUPAHTYPHI IO
Hay4HOH crieranbHoCTH 1.4.7. BEICOKOMOJIEKYISpHBIE COSANHEHNS.

VY4eOHast JUCIUTUIMHA peali3yeTcsi Ha IEPBOM M BTOPOM IOy O0yUYCHHSI.

3HaHUs, yMEHHs M HaBBIKM, NPUOOpPETEHHbIE acCMMpaHTaMU IO pe3yiabTaTaM H3y4eHHUs
y4eOHON auciuIuMHbl «Du3ndyecKkas XUMHUs», HCIONB3YIOTCS WMHU JUIA COAaud KaHIHIATCKOTO
9K3aMeHa U MPU HANMCaHUM JUCCEPTALIMOHHOM pabOThl HA COMCKaHHE YUEHOU CTENeHM 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, HCIOJb3yeMble TpU  (PU3UKO-XUMUUYECKUX
HCCIIEN0BAHUIX;

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

e BaKHEHIINE METOABI KBAHTOBOM XUMHUU

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

® METOABl 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 XWMHUYECKHX 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-ANMNAPATHBIMU CPEACTBAMH IS 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 O0bemM yaeOHoM padoThI, 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

OO0muye mNpUHOUIOBI KBAaHTOBO-MEXAHMYECKOTO  OMHMCAHMUS ~ 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 Ilaynu. Teopema o cpenneir sHepruu. CekylssspHbIE ypaBHEHUS.
Bapuanuonnas teopema. Pacuer monexyibl Bogopoaa metogom MO JIKAO.

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

OcHoBHbIE TPUOIMIKEHUS TIPU pacyeTe OpraHu4YecKuX MoJieKyn MerogoM MOX.

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

WuTepnperanys CTPOSHHS MOJIEKYJ Ha OCHOBE OpPOUTAIBHBIX MOJeNeil M HcciaeloBaHus
pacrnpeziesieHus AJIEKTPOHHON TUIOTHOCTH. JIokann30BaHHbBIE MOJIEKYISIPHbIE OPOUTAIIH.

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

Pa3zpnen 2. TepMoagMHAMHUKA M KMHETHKA IIPOLECCOB COPOLIUM

Ancopbent, aacopbar. Bumbr ancopbumm. CTpyKTypa TMOBEPXHOCTH U TIOPHUCTOCTH
agcopbOenTa. Jlokanu3zoBaHHas W JAEJIOKaJIM30BaHHAs ajncopOuus. M30TepMbl MOHOMOJIEKYIISIPHOM
COpOIMM MpPH HU3KUX M BBICOKMX KOHIIEHTpalusx copOtuBa. YpaBHeHue ['enpu u Jlenrmropa.
OmnpeneneHue TMOCTOSHHBIX B JTUX YypaBHEHHsX. JIMHaMu4eckuii XapakTep aicopOIHMOHHOTO
paBHOBECHS.

AncopOuust U3 pacTBOPOB.

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

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

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

CopOuusa Ha aKTHUBUPOBAaHHBIX Yrisix. OOmIas XapaKTepUCTHKA YIJIEPOJHBIX COPOEHTOB.
Mexanu3zM COpOIMH MOJIEKYJT M HMOHOB 3JIEKTpONUTOB. COpOIMs OpraHWYeCKHX BEIIECTB Ha
AKTUBUPOBAHHBIX YTJISX.

3aBUCUMOCTH aJIcCOPOLIMU OT TemrepaTrypbl. MeTOAbI pacueTa SHEpPTruu aKTHBALUU a1COPOIIUU
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. DyHKIMS CMENIEHUs Ui HJICAIbHBIX H
HEeHJleaJIbHBIX pacTBOpoB. IIpenenbHO pa3z0aBiieHHBbIE PAcTBOPBI, aTEepPMAJbHbIE U PEryJsipHbIC
pacTBOpbl, X cBoicTBa. Pacuer (yHKIMI CMEIICHUS MO Pa3IMYHBIM MOJIENSIM: MOJEIh apHOTO
B3aMMOJCHCTBUS, MOJEIb «OKPY)KEHHOTO aToMa», KBAaHTOBO-XxuMudeckue wmonenu. CBssp
TEPMOJMHAMHYECKUX (QYHKIMI C paBHOBECHBIM IIOTEHIIMATIOM OMHAPHOTO CIUIaBa.

Pa3nea 4. ®a3oBbie paBHOBecHs

[Tonsitus kommoHeHTa, ¢aza, crteneHb cBoOonbl. [IpaBunmo Qa3 ['mb6ca. Ilpasmma
KypnakoBa. Mertonbl onucanusi (a3oBbix auarpamMm. PazoBble AuUarpaMMbl 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 XMMU4Yeckoi KuHeTuku. @opmanbHas KuHeTrka. CriocoObl onpeeaeHus
CKOPOCTH peakluud MeToJ oM (opmanbHON KuHeTHKU. Kunermueckue kpuble. Kunernueckue
ypaBHeHHA. KOHCTaHTa CKOPOCTH U NMOPAIOK peakyy. Peakiny nepeMeHHOro nopsjakxa.

Kuneruka nud@y3noHHO-KOHTPOIUPYEMBIX XUMHUYECKUX peakiuil. 3akoHbl Ouka. Pemenue
TUGPY3MOHHBIX 3a/ad MeTogamMHu (GopMajbHOM KHHETHKM M MeronoM Jlammacca. CkopocTh u
CTaJIuU ANEKTPOAHOrO mporecca. YpapHenue Jlesuua. [longpuzanus snexkrponos. [onsporpadus.
Tok oOMeHa U mepeHanpsKeHne. 3aBUCUMOCTh CKOPOCTH CTaIMU pa3psaa OT CTPOCHHS JBOWHOTO
cinosi. YpaBHEHUs AJis MpeenbHOro Aud G y3noHHbIN TOKA B BOJIBTAMIIEPOMETPHH.

Kunetnka HeoOpaTUMBIX 3JEKTPOIHBIX IPOLECCOB. ['eTeporeHHass KOHCTAHTa CKOPOCTH.
BnusiHue paznuyHblX (PakTOpOB HA TOK M TMOTEHIMAT HEOOPAaTHUMOIO 3JIEKTPOJIHOTO Ipolecca.
Kpurepun 0OpaTUMOCTH  3JNEKTPOJAHOrO mpolecca. VIcrmonb30BaHHE — ANEKTPOXMMHUYECKHX
IIPOLIECCOB B TEXHOJIOTUH U aHAJIM3E.

KuHeTnka KaTalUTUYECKMX IPOLECCOB. ['OMOreHHBIM M TeTEepOreHHbIN Karanu3. PemieHue
KMHETUYECKUX 3a/lad KaTalMTUYEeCKUX mpoueccoB. Ponb copOuuum B TeTEpOreHHOM KaTallu3e.
Bri6op m ocHOBHBIE CBOICTBa Karanu3aropoB. MoaudHuIMpOBaHUE KaTaau3aTOpoB. TexHOJIOorus
IIPUTOTOBJICHUS KaTaJIN3aTOPOB U MCCIEA0BaHNE UX CBOMCTB. CENEeKTUBHOCTD KaTalu3aTopa.

OCHOBHBIE TPOMBIIIJICHHbIE KaTaIUTUYEeCKHE Tpouecchl. Ponb nudp¢y3nn B KUHETHKE
reTepOTreHHBIX peakiuii. KnHeTnKa reTreporeHHbIX KaTaTuTUYECKUX peakuuid. Pa3auyHbie pexumbl



NPOTEKAHUS peaKiuil (KMHETHYeCKas M BHEIIHSS KUHETHYecKas OO0JIaCTH, OOJaCTH BHEITHEH |
BHyTpeHHel nuddy3un).
Peakiuu B pacTBOpax, BIMSHUE PACTBOPUTEIS M 3apsijia pearupyromux yactuil. KiaetodHsii
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
TEKYILEro
KOHTPOJIS

yCIIEBAEMOCTHU

Pasznea 1. Ctpoenue BemecTBa

1

KBaHTOBO-XMMUYECKUI pacyeT
MOJIEKYJI

8

2

OreHka peakImoOHHOM
CIIOCOOHOCTH MOJICKYIT

8

2

3

OreHka TepMOAMHAMUYECKUX
MapaMeTPOB XMMHUYECKUX 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.
Onpexaenenue miomau
MTOBEPXHOCTHU a/1cCOpOEHTA.

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 pactTBopoB

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

14

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

14

10

YpaBHEHUSI, ONMCHIBAOIIINE
TepMOAMHAMHYECKUE (QYHKITUU
CMEINIeHHUsI 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




Pasznea 5. Kuneruka xXuMu4ecKux peaxkuuii

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 nporpaMmoii aucuuIuinHbl «Pu3ndeckas XUMHUsD) IPElyCMOTPEHA CaMOCTOsTeNbHas
pabora oOyuaromerocsi B o0beme 108 u. CamocrosTenbHas paboTa MPOBOAUTCS C IEINBIO
yrIyOleHusT 3HaHUM [0  JUCLUIUIMHE U HOJKpeIuisieTcs  y4yeOHO-METOAMYECKUM U
MH(OPMALIMOHHBIM O00ECIIE€UYEHUEM, BKJIIOYAIOIIUM YYEOHUKH, y4eOHO-METOIUYECKHE M0co0us,
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 JIMTEPaTypol B 3JIEKTPOHHO-OMOIMOTEYHBIX CHCTEMaX, BKJIIOYas
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 temaruke Kypca, Hay4YHO-METOIUYECKUX
CeMMHapax J1labopaTopHii, MOCEeIIeHUE 3allUT JUccepTaluii Ha COUCKAHHE Y4YEHOW CTeleHH
KaHJIuAaTa u JOKTOpa HayK;

- IOATOTOBKA K cJladye dK3aMeHa I10 Kypcy.

5. OpraHu3anms TeKylero KOHTPOJIsi U MPOMeKYTOYHOM aTTecTanuu
110 UTOraM OCBOEHMS Y4eOHOH 1M CUHIIMHBI

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

ColecenoBaHue — CpEICTBO KOHTPOJIS, OpPraHW30BaHHOE B (opme cobecemoBaHus 10
TEMaTUKE U3y4aeMOW MUCITUILIMHBI, PACCYUTAHHOE HA BBISICHEHHE 00beMa 3HaHUN 00ydaromierocs
M0 BCEM U3YYCHHBIM pa3feliaM, TeMaM; CBOOOJHOTO WCIONb30BAHUS TEPMUHOJOTUU IS
apryMEHTHPOBAHHOTO BBIPAKEHUSI COOCTBEHHOM MO3UIINH.

CobecenoBaHrie TO KOHTPOJIBHBIM BOINPOCaM M TMHCHbMEHHBIM 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 IPAKTHKE.

Kpurepuu onieHnBaHus:

«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.

«Xopomio» - CocTaBjieH TMPaBUIbHBIA  QJTOPUTM  PEIICHHS 3a7adyd, B JOTHYECKOM
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 pelieHa HepaBUIbHO. 3a/1a4a HEe pellieHa.

IIpomexyTouHasi arrecTamusi 10 AucuUUIUIMHE «®Pu3nueckas XHUMHUS» POBOAUTCS Ha
BTOPOM rojy oOydeHus B (opMe 3K3aMeHa, MpelyCMaTpUBAIOLIEr0 OTBEThl HAa KOHTPOJIbHBIE
BOIIPOCBI.

OK3aMEH — CpE/CTBO, IO3BOJIAIOLIEE IMOJYYUTh SKCIEPTHYIO OLEHKY 3HAHWUH, YMEHHH U
HAaBBIKOB, IMOJIYYCHHBIX IMO UTOTaM M3YUCHUSA AUCLHUILIMHBI «Duznueckas XHUMHUA», ITO3BOJIAIOIIUX
aclMpaHTy aHAIM3UPOBATh PA3IMUHbIE (AKThI U SBJICHUS B CBOECH IPOPEeCcCHOHATIBHON 00J1aCTH.

Pesynaprarel  cmaum  3K3aMeHa  OLCHMBAIOTCA ~ KaK  «OTIMYHO»,  «XOpOILIOY,
«YHAOBJICTBOPUTCIIBHOY», KHCYAOBJICTBOPHUTCIBHO.

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 pELICHUS] TPAKTUUECKUX 3aJ1a4, TPaMOTHOE U JIOTMUECKU CTPOMHOE U3JI0KEHUE MaTepuaia npu
OTBETE, 3HAHUE JIONOJIHUTEILHO PEKOMEHI0BAaHHOM JIUTEPATYpPHI;

- JId OOCHKH «XOpOoMIOo»: HAaJIM4YUC TBCPAbLIX W OOCTATOYHO ITOJHBIX 3HAHUH IIporpaMmaI
Kypca, He3HAYUTEIbHbIC OLIMOKH MPH OCBEIIEHUHU 3aJJaHHBIX BOIPOCOB, IIPABUJIbHbBIE ACHCTBUS IO
MNPUMCHCHUIO TCOPETUUYCCKUX 3HAHUH A1 peIICHUA IIPAKTUYCCKHUX 3aJad, YCTKOC H3JIOKCHHC
Mmarepuaa;

- U OLIEHKU «YyJIOBJIETBOPUTEIBHO»: HAIWYHE TBEPJbIX 3HAHUN NMPOWJEHHOr0 MaTepuaia,
HU3JI0KEHUE OTBCTOB C 0HII/I6KaMI/I, YBEPCHHO HCIIPABIIACMBIMU I1OCJIC TOIIOJHUTCIBHBIX 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, HEYMEHHUE NMPUMEHSITh 3HaHMS Ha MPAKTUKE, HEYBEPEHHOCTb U
HETOYHOCTh OTBETOB HA JIONIOJHUTEIBHBIE U HABOASAIIME BOIIPOCHI.

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

OueHovHbIe cpeaCcTBA /sl MPOBeIEHUs TEKYIero KOHTPOJIsI
IIpuMepbl KOHTPOJIBbHBIX BONPOCOB ISl IPOBeAeHHs cO0ece10BAHUSA

OO61re npUHLIKITBEI 00pa30BaHUsl XUMUYECKUX CBSI3EH.

OcHOBHBIE PUOIMKEHUS TIPU PEIIEHUH KBAHTOBO-XMMUYECKHX 3a/1a4

MeTo/ 161 BEIOOpA BOTHOBOM (DYHKIIMH MOJIEKYJIbI

Mertone! pemienus ypasaenus lllpennnrepa

OcHoBHbIE TPUOIMIKEHUS TPU pacyeTe MosieKya MeTogoM MO-Xrokkens.

DNEMEHTBI CUMMETPUHU MOJIEKYJT

Pacder mosekyn oprannyeckux Bemiects metogom MOX.

Uro Takoe & - 3JEKTpOHHAas IUIOTHOCTh Ha aromax, WHIEKC CBOOOJHOW BaJIEHTHOCTH,

MOPSAZIOK CBSI3U MEX/y aTOMaMu?

9. Moxer 11 ObITh MOPAIOK CBA3U MEXKY aTOMaMM APOOHON BETMUHHOMN?

10. ChopmynupyiiTe OCHOBHBIE TTOJIOKEHHS TeOprH JISHTMIOpa.

11.Kakoil u30TepMOH OMNKMCHIBA€TCS MHOTOLIGHTPOBAs aACOpOIMs Ha  OJHOPOJHBIX
MTOBEPXHOCTSAX ?

12. Kak npoBepuTh COOTBETCTBUE OMBITHBIX JAaHHBIX JaHHOU M30TepMe copouuun?

13. Pacckaxute, Kak MOXHO OIpEIEIUTh IIOBEPXHOCTh TBEPIABIX T HAa OCHOBAaHHUM
ancopOuroHHBIX naHHBIX (MeTox JIaurmiopa, BOT, INapkunca u FOpa).

14. Kakwue cymecTByrOT OCOOEHHOCTH aJICOPOIIMH BEIIECTB B MUKPOIIOpax?
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15. Kak npoBoauTcs onpeesieHne pa3MepoB Mop 1o ypaBHeHUI0. JlyounnHa — PagymkeBud?

16. Pacckaxure, Kakue  CYHIECTBYIOT  OCOOCHHOCTM  M3YYEHHUS  KHHETUKH  IIpH
MHOTOILIEHTPOBOU copOImu?

17. ChopmynupyiiTe KHHETHYECKUH 3aKOH banxema.

18. PacckaxuTe, kakue ObIBal0 TEPMOAMHAMUYECKUE TUIIHI PACTBOPOB.

19. DHTanRNM U SHTPONHS CMEIICHUS HA OCHOBE MOJIEIH MAPHOTO B3aMMO/ICHCTBHSL.

20. DHTanbIUS ¥ SHTPOIUS CMEIICHUSI HA OCHOBE MOJENIN OKPYKEHHOTI0 aToMa

21. DHTaANBNUS U SHTPOIHUS CMEIICHUS, PACCYMTAHHAS 110 KBAHTOBO-XUMHUYECKHUM MOJICIISIM.

22. Iloctynarbl, MO3BOJSIONIME OMUCHIBATH (Da30BbIE PABHOBECHS C IMOMOIIBIO (Da30BBIX
JUarpamm.

23. PaccMOTpuUTE HECKOIBKO MPUMEPOB (ha30BBIX TUArPAMM C TBEPABIMU PACTBOPAMH.

24. Kak cBsizana osHeprusi [ubO0ca ¢ paBHOBECHBIM IOTEHIMAJIOM OKHCIHUTEIbHO-
BOCCTAaHOBUTEJIbHON CUCTEMBI?

25. Kakue mnapaMeTpbl KHHETHMYECKOTO IMpOLecca OIMUCHIBAIOTCS METOAOM (hopManbHOM
KUHETUKU?

26. Kunernueckue napameTpbl AUPHY3HOHHO-KOHTPOIUPYEMBIX XUMUYECKUX PEAKITUH.

27. Kak MoxHO paccuutaTh K03 dunueHt quddy3un noHa B pactsope?

28. I'upponuHaMUYecKHe KPUTEPUH 0OPATUMOCTH 3JIEKTPOIHBIX MPOIIECCOB.

29. I'omorenHsIe KaTanu3aTopsl. [IpuBenuTe mpuMepsl.

30. depMeHTATHBHBIN KaTalu3 U €ro 0COOCHHOCTH.

31. IIpuBenuTe NpUMEpPbI U3BECTHBIX KATATUTUIECKUX MPOLIECCOB.

Tembl peienus 3a1a4

1. KBanTOBO-XMMHUECKUN pacueT MosieKysl MmeTogoM MO Xrokkens.

2. Onpenenenue noepxHocTu copobenra merogom bOT.

3. Copbuust Ha OPUCTHIX copOeHTax. OmnpeeeHne MOCTOSSHHBIX B ypaBHeHUH JlyOWHHMHA-
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 MPOLEecCOB. PacueT KMHETHYECKUX MapaMeTpoB.

IIpumepsl 32724 1JIs1 CAMOCTOATEIBHOIO 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
O0asucapiM AO w monHyo »Hepruro (1) ammmieHOoro pammkania CH,-CH-CH,, (2) ammaneHOTO
katuoHa u (3) ammunbHoro anuoHa. (IIpunsate h=0, k=1).

3) Meromom MOX paccuutath opOWTanbHbIE 3apsabl aromMoB U mopsaku C-C cBsseir B
QUIMJIBHOM pajMKalle, KaTHOHE M aHWoHe. [ pajukaia pacCuMTaTh CIIMHOBBIE IJIOTHOCTH 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 MOPSAKH CBsi3ell 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 aJCOpOCHTa IO H30TepME aJcopOLMu a3oTa,
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 MO aJICOPOIIUH MAPOB BOJIBI 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, paccuutaiiTe 00beM MHKPOTIOP CaKd 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 KOHLIeHTpauuen 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 moBepxHocTH paBHa 0,5. Paccumraiite 3HaueHme Mex(asHOrO MOBEPXHOCTHOTO
HaTsDKEHMsl Ha rpanunie pryth-pactBop npu 25°C u CIIAB = 0,1 Momnb/m, ydyuTbIBas, 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 JIDC uactuiy ruaposons 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 unciieHHY0 KoHIeHTpanuio 3051 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 BenmMUYMHY 3JICKTPOKMHETHYECKOTO MOTEHIMANA ISl CYCIIeH3UH KBapiia B BOJIE,
€CJIM TIpU AEKTpodopese YacTHUllbl 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 CpeACTBA AJIs1 IPOBEACHHS MPOMEKYTOYHOM aTTeCTALUH

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

Oo0pa3ubl Oms1eTOB
DusuyecKass XumMms
buner 1
1. OcHOBHBIE TOJIO)KEHUSI KJIACCHUYECKOM TEOpUU XUMHUYECKOro cTpoeHus. 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,
PaBHOBECHBIE U HEPABHOBECHBIE CHUCTEMBI, TEPMOJMHAMMYECKHE IIEPEMEHHBIE, TEMIeparypa,
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. Kunermyeckue ypaBHeHHs. KoHCTaHTa CKOpOCTM M IOPSAAOK peakuuu. Peakuun
IIEPEMEHHOT0 MOPsAKa.

buner 2

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

2. IlepBbIii 3aKOH TepMOIMHAMHKH. Terora, paboTa, BHYTPEHHSSI SHEpIUs, SHTAJIbIINS,
TEIUIOEMKOCTb. 3akoH ['ecca. CTaHmapTHbIE COCTOSHHSA M CTAHJAPTHBHIE TEIUIOTHI XUMHUYECKHX
peaxiuii. 3aBUCUMOCTH TEIUIOBOTO A 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 KoyieOaTenbHbIX nepexonoB. Konebanus ¢ 6onbinoi ammutyaoi. Bpamenue
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 M PA3BETBICHHBIX IICITHBIX PEAKITUH.

buner 4

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

2. dyrnameHTanbHble ypaBHeHUs [ nO0ca. Xapakrepuctuueckue ¢pynkuuu. DHeprus [ m6oca,
sHeprus [lenbmronbua. YpaBHeHuss MakcBemsna. YCIOBHSL  PaBHOBECHS UM KpUTEpUU
CaMOTIPOU3BOJILHOTO TPOTEKAaHHs TpolieccoB. YpaBHeHue [ub6ca — [empmrosbia. PaGora u
TEIIOTa XMMUYECKOTO Mpolecca. XMMUYECKHE MOTEHIUABI.

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

buer 5

1. MaTepnperanusi CTpOEHUS MOJICKYJI Ha OCHOBE OpOMTAIBHBIX MOJEJIEH M HMCCIEIOBaHUS
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. YpaBHeHus mzod6apel U H30XO0pHI
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 aKTUBAMU MoJeKyn. OOMeH sHeprueil (mocrymnareiabHOMH,
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 crTocoOHOCTH. Teopust rpaHUYHBIX OpOUTasIeH.
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2. [IpubmmkeHne <OKeCTKHM POTaTop — TapMOHWYECKUH ocuuuisaTop». CocTaBisiomue
BHYTPCHHEH SHEPruM, TEIUIOEMKOCTH W 3HTPONHH, OOYCIOBJICHHBIE MOCTYNATEIbHBIM,
BpalllaTeIbHBIM U KOJIeOATeIbHBIM JBUKECHUEM.

3. Teopusi TEpPEeXOMHOTO COCTOSIHMS  (AaKTHBHUPOBAHHOTO Kowmiuiekca). [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.

buiner 7

1. Toyeunsie rTpynmbl cuMMeTpuu MoJiekyn. OOmme CBOHCTBA CHMMETPUHM BOJIHOBBIX
(GyHKIMH W MOTEHIMANbHBIX MOBEpXHOCTeH Mousekynl. Kraccudukanus KBaHTOBBIX COCTOSHUIM
aTOMOB U MOJIEKYJ 10 cuMMeTpuu. CUMMETpHsI aTOMHBIX M MOJIEKYJISIPHBIX OpOuTaliel, G - U T -
opOUTAIU. T -DIEKTPOHHOE MPUOIINKECHHE.

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. MoHOMOJIGKYIISIpHBIC pEakIuu B ra3ax, cxema JlmHmemana — XpuctuanceHa. Teopus
PPKM. bumonexkynspHble 1 TPUMOJIEKYJSPHBIE PEAKIIMH, 3aBUCUMOCTh MPEIIKCIOHEHIIMATIBHOTO
MHOXUTEJSI OT TEMIIEPATYPBI.

buner 8

1. /IunonbHBI MOMEHT U MOJSIPU3YEMOCTh MOJIEKYJ. MarHuTHbIH MOMEHT M MarHUTHas
BOCTIPHUMYHUBOCTE. DPdexTsl [lTapka n 3eemana. MarHUTHO-PE30HAHCHBIE METO/BI HCCIIEIOBAHUS
CTPOEHUS MOJIEKYJ. XUMUYECKUN CIABUT.

2. Pactipenenenust boze — Ditnmreiina 1 @epmu — upaka. BeIposkIeHHBIN HaeambHBIN 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 pa3lTuYHbIMU KBAHTOBBIMU COCTOSHUSIMU MOJEKYN. CBs3b CIIEKTPOB MOJIEKYI C
ux crpoeHueM. OTmpeneicHre CTPYKTYPHBIX XapaKTEPUCTUK MOJEKYJI W3 CIIEKTPOCKOITHYECKUX
JTAHHBIX.

2. OCHOBHBIE TIOJIOKEHUS TEPMOIMHAMUKH HEPABHOBECHBIX MTPOIIECCOB.

3. doroxumMmuvecKue u paanalioOHHO-XUMHUYECKHE peaxIuu. DnemMeHTapHbIe
(hOTOXMMHYECKHE TPOIECCHl. DKCUMEPHI U IKCHIUIEKCH. V3MeHeHne (PU3NYeCKUX M XUMHYCCKHUX
CBOMCTB MOJIEKYN TpPH 3JIEKTPOHHOM B030YXIeHuWU. KBaHTOBBIM BBIXOJ. 3aKOH DWHINTEHHA —
[IITapxa.

burner 10

1. OcHOBHbBIE  COCTaBJAIOIIME MEXKMOJEKYISPHBIX  B3auMoJeHcTBUH. MoinekynspHble
KOMIUIEKCBI. BaH-nep-BaanbscoBbel MOJeKynbl. Kiractepel atToMOB M Mosekyn. BomoponaHas cBs3b.
CynepMosneKyisl U CylpaMoJIeKyJIsspHast XUMUS.

2. Paznmuunpie THIBI pacTBOpoB. CHocoOBI BBIpaXKEHHs COCTaBa pacTBOpOB. MieanbHbie
pacTBOpbL. JlaBleHME HACBIIIEHHOIO Iapa >XUAKUX pacTBOpoB, 3akoH Paynsa. HewuneanbHbie
pacTBOpHI U UX cBoiicTBa. Merton aktuBHOCTeH. KoadduiimeHTsl akTHBHOCTH U UX ONPEJIEICHHUE.

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

buier 11
1. CtpoeHue OCHOBHBIX THIIOB OPIraHUYECKUX U 3JIEMEHTOOPTAHUYECKUX COSTUHEHUM.
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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 PEAKUUHd M KaTaau3aTopoB. Teopus MpoMEXYyTOUHBIX
COEIMHEHUH B KaTajau3e, IPUHIUI SHEPreTUYECKOIO0 COOTBETCTBUSL.

buner 12

1. Uneanbubie kpuctaiibl. Kpucrtaimumyeckas pemieTka M KpUCTAIMYECKash CTPYKTypa.
Peanbubie kpuctamibl. Tumbl neeKTOB B peabHBIX KpHUCTaIaX. KpHCTalel ¢ HEMOJIHOU
YHOOPSAJ0YEHHOCTHI0. [JOMEHHBIE CTPYKTYphl. ATOMHBIC, HOHHbIC, MOJICKYJISIDHBIE U JPYTUE€ THUIIbI
KpucTauioB. Llenoueunbie, KApKaCHBIE U CIIOUCTHIE CTPYKTYPBI.

2. 'ereporennsie cuctembl. [loHATHS KOMIOHEHTa, ¢a3bl, cTeneHu cBoOoabl. [IpaBmwio ¢as
I'n66ca.

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

buner 13

1. CtpoeHne TBepABIX pPAcTBOPOB. YMOPSAOYECHHBIE TBEPABIE PACTBOPHL. AMOpQHBIE
BeecTBa. OCOOEHHOCTH CTPOECHHUS OJIMMEPHBIX (as3.

2. JIByXKOMIIOHEHTHBIE CHCTEMBbl. Pa3ln4Hble AMarpaMMbl COCTOSHUS JBYXKOMIIOHEHTHBIX
cucreM. PaBHOBecue JKHMIKOCTh — Hap B JBYXKOMIIOHEHTHBIX cHcTeMaX. 3akoHbl ['nb6ca —
KonoBanoBa. A3e0TpOIHbIE 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 Tumbl npoBogumoctu. Konebanus B kpucramiax. @OHOHBI.

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 W CyOCTpaTHas
CeNeKTUBHOCTh (pepMeHTOB. KodepmenTsl. MexaHn3Mbl pepMEHTATUBHOTO KaTajau3a.

buner 15

1. Kunkoctu. MrHoBeHHast U KoJieOaTEIbHO-YCPEAHEHHAS CTPYKTYpa KUIKOCTH. ACCOIMATHI
W Kiactepbl B JKHIAKOCTAX. CTpyKTypa NpPOCTBIX KHAKOCTEH. PacTBOpbI HE3IEKTPOIUTOB.
CtpyKTypa BOJbI U BOJHBIX pacTBOPOB. CTPYKTYpa KUAKUX JIEKTPOIUTOB.

2. PacTBOpbl 37eKTpOaUTOB. MOH-TUMONBHOE B3aMMOJEHCTBHE KaK OCHOBHOW Mpoliecc,
OTIPENIETISIOMNUNA  YCTOMYUBOCTh PACTBOPOB  AJEKTpoMTOB. Kod(pduiimeHTsl axkTUBHOCTH B
pacTBOpax eKTpoIuTOB. OCHOBHBIE MOJ0KeHHs Teopun JleGast — XroKKeJs.

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

6. YueOHO-MeTOAMUYECKOE M HH(POPMALIMOHHOE 00eceYyeHre T CHMILINHBI
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; bunom.
JlaGopatopus 3Hanuii, 2015. — 245 c.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

[I'opmikos, B. M. OcHoBel ¢usuueckoit xumuu / B. W. T'opmkos, 1. A. Ky3nernos. — 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. Cnexkrpomerpuueckas WACHTU(HUKAIMS OPraHUYECKUX COCAMHEHUH /
P. CunbBepcreiin, ®@. Beocrep, . Kumit. — M.: bunowm. JIaGoparopus 3nanuii, 2023. — 557 c.

JonosHUTeILHAS JIUTEpPATypa

AnekceeB, P.C. Peakumm HyKJI€OpMIBHOTO 3aMEIICHUS W DIMMHUHHPOBAHUSA: YueOHOE
nocobue s cryaeHToB Beicmied mkonel / P. C. Anekcees, C. C. Kapnos, B. U. Tepenum,
JI. N. JIuBarmosa, M. B. JIluBannos. — M.: Jlabopartopwus 3nanuii, 2024. — 284 c.

I'amoOypr, 10.]JI. Teopus u mnpakThKa »dJeKTpoocaxaeHuss wetawioB / 1. 3anrapw,
1O. 1. 'amOypr M.: JIaboparopus 3uanuii, 2019. — 441 c.

I'oncansec, K. Hanoctpykrypsl B Ouomenunuue / K. Toncansec, K. Xannbeprranr,
K. Jlopencun, JI. Haup — M.: bunowm. Jlabopatopus 3uanuii, 2013. — 520 c.

I'punByn, H. Xumus snementos: B 2-x 1. T. 1 / H. I'punByn, A. Opuiuo. — M.: JlabopaTopus
3nanmii, 2023. — 607 c.

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

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

KoBanenko, JI. B. buoxumuueckue OCHOBbI XMMHHM OHOJIOTMUECKHM AKTUBHBIX BELIECTB:
yuebHoe nocobue / JI. B. KoBanenko. - M.: bunom. JIaGopatopus 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, 2023. — 397 c.

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

Maiictpenko, B. H. Onantuocenexktusnsie cencopsl / B. H. Maiictpenko, I'. A. EBTiorun. —
M.: JIaGoparopus 3HaHmii, 2023. — 259 c.

Pamenckas, I'. B. ®apmaunetuueckas xumus: ydeOHuk / I'. B. Pamenckas. — M.:
JlaGopatopus 3Hanmii, 2021. — 640 c.

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

Peytos, O. A. Oprannyeckas xumusi: B 4-x 1. T. 2/ O. A. Peyros, A. JI. Kypu, K. I1. Bytun —
M.: bunowm. Jlaboparopus 3Hanuit, 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. Jlaboparopus 3Hanuit, 2014. — 544 c.

Peyrtos, O. A. Oprannueckas xumusi: B 4-x 1. T. 4/ O. A. Peyros, A. JI. Kypu, K. I1. Bytun —
M.: bunowm. JIaGopartopus 3Hanui, 2014. — 726 c.

Peokonkos, JI. M. Hanomatepuansl: yue6Hoe mocobue / JI. U. Peokonkos, B. B. JI€BuHa,
3. JI. I3um3urypu. - M.: bunowm. Jlaboparopwust 3Hanwmii, 2014. — 365 c.

Cmur, M. Opranuueckas xumusi Mapua. Peakium, MexaHuU3Mbl, CTpO€HHE: YTIIyOJIEHHBIN
KypC JJIsl YHUBEPCUTETOB U XMMHUYeCKHX By30B: B 4-x 1. T. 1 / M. Cmur. — M.: JIaboparopus
3Hanuni, 2020. — 458 c.

Cmut, M. Opranuueckass xumusi Mapua. Peakiuu, MexaHU3Mbl, CTpOeHHE: YTIIyOJIeHHBIN
KypC ISl YHUBEPCUTETOB U XUMHYECKHX BY30B: B 4-x 1. T. 2 / M. Cmurt. — M.: JIaboparopust
3nanmi, 2020. — 539 c.

Cmutr, M. Opranuueckas xumusi Mapya. Peakium, MexaHuU3Mbl, CTpO€HHE: YTITyOJIEHHBIH
KypC JJIsl yHUBEPCUTETOB U XMMHUYeCKHX By30B: B 4-x 1. T. 3/ M. Cmur. — M.: JIaboparopus
3nanwmii, 2020. — 550 c.

Cmut, M. Opranunyeckass xumusi Mapua. Peakiuu, MeXaHu3Mbl, CTpOCHHE: YTIyOJICHHBII
KypC JJIsl yHUBEPCUTETOB U XMMHUYECKHX By30B: B 4-x 1. T. 4 / M. Cmur. — M.: JIaboparopus
3nanwmii, 2020. — 511 c.
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21.

22.

10.

11.

12.

13.

Crapoctun, B. B. Marepuansi W MeTOAbl HAHOTEXHOJOTHHU: Yy4deOHOe mocobue /
B. B. Crapoctun. — M.: bunowm. JIaGoparopus 3nanmii, 2014. — 431 c.

[Mumkun, I'. T'. HanosnekTpoHuka. DIeMEHTHI, TPUOOPHI, YCTPOHCTBa: yueOHOE mocobue /
I'. I'. lumkun, U. M. Arees. — M.: bunowm. JIabopatopus 3Hanuit, 2011. — 408 c.

DJIeKTPOHHBIE PecypChl

BacwibnioBa, W.B. Opranwveckas u Gu3KOWIONAHAS XUMHS [DJIEKTPOHHBIN pecypc]:
yuebHnoe nocobue / M.B. BacwibioBa, T.M. bokoga, I'.Il. FOcynoBa. — DnekTpoH. gaH. —
HoBocubupck: HI'AY, 2013. — 155 C. — Pexum JIOCTyTA:
https://e.lanbook.com/book/44513. — 3aru. ¢ skpaHa.

I'onuapenko, E.E. AncopOumsi opraHU4ecKuX KHUCIOT: MeToa. yka3aHusi K J1abopaTopHBIM
pabotam mo kypcy «®Dusnueckas U KOJUIOMIHAS XUMHS» [DJIEKTPOHHBINA pecypc]: ydeOHO-
meroandeckoe nmocooue / E.E. 'onuapenko, H.M. Enuceesa ; mox pen. A.M. I'onybeBa. —
OnekTpoH. AaH. — MockBa: MI'TY um. H.O. baymana, 2007. — 23 c¢. — Pexum pocryna:
https://e.lanbook.com/book/58563. — 3aru. ¢ skpaHa.

Axynosa, FO.I1. ®usnueckas xumus. Teopus u 3amaun [DNEKTPOHHBINH pecypc]: yueOHOe
nocooue / FO.I1. Akynosa, C.I'. U3otoBa, O.B. IIpockypuna, M.A. UepenkoBa. — DIEKTPOH.
maH. —  Cankr-IlerepOypr: Jlawp, 2018. — 228 c¢. — Pexum pocryna:
https://e.lanbook.com/book/110903. — 3aru. ¢ 3kpaHa.

AdanaceeB, Bb.H. ®usmueckas xumusi [DIeKTpOHHBIA pecypc]: ydeOHoe mocobue /
b.H. Adanacwes, FO.I1. Axynosa. — Onexrpon. nan. — Cankrt-IlerepOypr: Jlans, 2012. —
416 c. — Pexum nocryna: https://e.lanbook.com/book/4312. — 3arm. ¢ skpana.

bokmreiin, b.C. ®u3ndeckas XuMus: TepMOJUHAMUKA M KMHETHKA [DIEKTPOHHBINA pecypc]:
yuebnoe nocodue / b.C. boxmreitn, M.11. Menzenes, 10.B. [loxBucHeB. — DIEKTpOH. JaH.
— MockBa: MUCHUC, 2012. — 258 C. — Pexum JIOCTYyIa:
https://e.lanbook.com/book/47443. — 3arun. ¢ skpaHa.

bynanos, B.B. KiroueBbie Bompocsl Kypca (U3MUEcKOM XMMuUHM [DIEeKTpOHHBIA pecypce] :
yuebHoe mocodue / B.B. bynanoB. — Dnextpon. nan. — MBanoso: UT'XTY, 2007. — 48 c.
— Pexxum noctyna: https://e.lanbook.com/book/4493. — 3ari. ¢ skpaHa.

bymunopoBa, I'.B. ®usmyeckas xumus [DIEKTpOHHBI pecypc|: ydeOHOe mocodue /
I'.B. Bymunoposa, F0.I'. I'anameraunos, X.M. Spomesckas, B.I1. bapabanoB. — DnekTpoH.
man. —  Kazams: KHUTY, 2012. — 396 c¢. — Pexum gocryna:
https://e.lanbook.com/book/73471. — 3ar. ¢ skpaHa.

Hepsbun, B.A. ®usndeckas XUMHs JUCIEPCHBIX CUCTEM [DIEKTPOHHBIM pecypc]: yueOHOe
nocobue / B.A. [lepsioun, E.I1. ®apadonToBa. — DnextpoH. naH. — ExarepunOypr: YpdV,
2015. — 88 c¢. — Pexum noctyna: https://e.lanbook.com/book/98417. — 3ari. ¢ skpaHa.
Epemun, B.B. OcHoBsl ¢puszndeckoit xumuu. Teopus. B 2 4 [DnexTpoHHBIM pecypc]: yueOHOE
nocobue / B.B. Epemun, C.1. Kapros, . A. Ycnenckas, H.E. Ky3pMeHK0. — DneKTpoH. J1aH.
— Mocksa: UznarensctBo "Jlaboparopus 3nanuit", 2015. — 589 c¢. — Pexum poctyma:
https://e.lanbook.com/book/84118. — 3aru. ¢ skpaHa.

Jledenora, O.B. OcHOBHBIE TIOHATHUS W OMPEIEICHUS AUCHUIUIHNH «Du3ndecKkass XUMUs» U
«Konnmougnast xumusi» [DnekTpoHHBI pecypc]: ydeOHoe mocobue / O.B. Jledenona,
M.II. Hemnesa, A.C. Bamrypun. — DnektpoH. nan. — WBanoso: UT'XTY, 2017. — 109 c. —
Pexxum moctyma: https://e.lanbook.com/book/107402. — 3ar. ¢ sxpana.

MaxkcumoB, A.M. BBefeHue B HeNuHEHHYIO (U3NYECKYI0 XUMHUIO [DIIEKTpOHHBIN pecypc]:
yaeOHnoe nmocodbue / A.M. MakcumoB. — DnektpoH. aadH. — MBanoso: UI'XTY, 2010. — 174
c. — Pexxum poctyma: https://e.lanbook.com/book/4513. — 3aru. ¢ 3kpaHa.

Mapunkuna, [.A. ®usnueckass U KOJUIOWTHAS XUMHs [DIEKTPOHHBIN pecypc]: ydeOHOe
nocooue / I'.A. Mapunkuna, H.I1. Ilomskosa, FO.M. KoBamb. — DnekTpoH. naH. —
Hosocubupck: HI'AY, 2009. — 151 ¢. — Pexxum pocryna: https://e.lanbook.com/book/4568.
— 3ar. ¢ sKpaHa.

MopaueBckuid, A.I'. @uszndeckass xumusa. ['eTeporeHHble CUCTEMBI [DIEKTPOHHBIN pecypc]:
yuebHoe mocobue / A.I'. Mopauesckuii, E.I'. ®@upcoBa. — DnektpoH. naH. — CaHKT-
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14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

[TerepOypr: Jlansb, 2015. — 192 ¢. — Pexum goctyna: https://e.lanbook.com/book/60048. —
3arii. ¢ ’KpaHa.

Mopauesckuii, A.I'. ®usznueckas xumus. [IoBepXHOCTHBIE SIBIEHUS U AUCIIEPCHBIE CUCTEMBI
[DnexkTpoHHbI pecypc]: yuebHoe mocobue / A.I'. MopadeBckuil. — DJIEKTPOH. JaH. —
Canxkr-IlerepOypr: Jlanb, 2015. — 160 c. — Pexum JocTyna:

https://e.lanbook.com/book/64335. — 3ar1. ¢ skpaHa.
Mopauesckuii, A.I'. ®usnueckas xumug. TepMOAMHAMHMKA XUMHUYECKHX peaKkUUl
[DnexkTponHbIil pecypc]: ydueObnoe mocoobme / 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 marepuanoBeacaue: Ousudeckas XUMHUS CTEKIa, Kype JEKIUN
[DnexTpoHHBI pecypc]: yuebHoe mocobue / C.B. HemunoB. — DnektpoH. gan. — CaHKT-
[Terepoypr: HWY  UTMO, 2009. — 113 ¢. —  Pexum  nocTymna:

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

Hurmarymnun, H.I'. ®usnueckas U KoJulougHas XUMHS [DJIEKTPOHHBIA pecypc]: yueOHoe
nocooue / H.I'. Hurmarymmua. — Dnekrpon. nan. — Cankr-Ilerepoypr: Jlans, 2015. — 288
c. — Pexxum poctyna: https://e.lanbook.com/book/67473. — 3ari. ¢ skpana.

OCHOBBI XUMHYECKOW TEPMOAMHAMUKH K KypCy (hU3MYecKOl XUMHUU [ DIEKTPOHHBIN pecypc]:
yuebHoe mocobue / coct. bymumoposa I'.B., lamsamerauno FO.I'., SpomeBckas X.M.,
bapabanoB B.Il.. — Onekrpon. man. — Kazans: KHUTY, 2011. — 218 ¢. — Pexum
noctymna: https://e.lanbook.com/book/73353. — 3aru. ¢ skpaHa.

[Tomoa, A.A. ®usnueckas xumus [DneKTpoHHBIN pecypce]: yuedHoe mocodue / A.A. Ilomnosa,
T.b. IlonmoBa. — DmnektpoH. nan. — Cankrt-IletrepOypr: Jlanb, 2015. — 496 c¢. — Pexum
noctymna: https://e.lanbook.com/book/63591. — 3aru. ¢ skpana.

Ponun, B.B. OcHOBBI (pU3UYECKOH, KOJJIOMAHON W OMONOTUYECKOH XUMHH : KypC JIEKIHi
[DnexTpoHHBIH pecypc]: yuebHoe nocodue / B.B. Ponun. — Dnekrpon. qan. — CTaBpOIIOJib:
CtT'AY, 2012. — 124 ¢. — Pexum noctyma: https://e.lanbook.com/book/5763. — 3armn. ¢

JKpaHa.
Canewm, P.P. ®uznueckas xumus. TepMmoanHaMuka [ DIE€KTPOHHBIN pecypc]: yuedHoe nocodue
/ P.P. CaneM. — OnexkTpoH. naH. — Mocksa: ®uszmatiut, 2004. — 352 c. — Pexum

noctyma: https://e.lanbook.com/book/59271. — 3armn. ¢ skpana.

Cagonona, JI.II. ®usnueckass XuMusi TUCIEPCHBIX CUCTEM [DIIEKTPOHHBII pecypc]: yueOHo-
metoanyeckoe nocodue / JLIT. Cadonosa, B.B. Kopones, B.W. CaBenbeB. — DneKTpoH. J1aH.
— Usanoso: UT'XTY, 2007. — 40 c. — Pexum poctyma: https://e.lanbook.com/book/4465.
— 3ar. ¢ sKpaHa.

CeupnnoB, B.B. ®usmueckas xumusi [DIEKTpOHHBIM pecypc|: ydeOHoe mocooue /
B.B. CBupunos, A.B. CBupugos. — OnextpoH. aaH. — Cankr-IlerepOypr: Jlanp, 2016. —
600 c. — Pexxum noctyma: https://e.lanbook.com/book/87726. — 3ari. ¢ sxpana.

CemepukoB, 1.C. ®dusnueckass XUMHUsS CTPOUTENBHBIX MAaTEpUaANoOB [DJIEKTPOHHBIN pecypc]:
yaeObnoe mocobue / WN.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. PaBHOBecHass u HEpaBHOBECHAs! TEPMOJUHAMUKA: METOJINYECKHAE YKA3aHUS K
BBITOJIHEHHIO JTAOOPATOPHBIX paboT 1o Kypcy «Puzndeckas XUMUs» [DIeKTpOHHBIN pecypc]:
meroanueckue ykazanuss / B.H. CumonoB, A.B. Bemumanckmii, K.O. bazaneeBa. —
OnexTpoH. AaH. — MockBa: MI'TY um. H.D. baymana, 2011. — 37 ¢. — Pexum nocryma:
https://e.lanbook.com/book/62043. — 3aru. ¢ skpaHa.

Tep3usn, T.B. ®usndeckas U KOIOUAHAS XUMUS [ DIEKTPOHHBIN pecypc]: yueOHOoe mocodue
/ T.B. Tepausin. — DnekTpoH. naH. — ExarepunOypr: Yp®V, 2012. — 108 c. — Pexum
noctyna: https://e.lanbook.com/book/98442. — 3aru. ¢ skpaHa.

®dusnyeckas XuMus [DneKTpoHHBIA pecypc]: yuebnoe mocodue / H.M. CenuBanosa [u ap.].
— OmnektpoH. npaH. — Kazanp: KHUTY, 2016. — 188 c. — Pexum pocryna:
https://e.lanbook.com/book/102111. — 3ara. ¢ 9kpaHa.
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28.

CoNoA~WNE
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~No

10.
11.
12.
13.
14.

15.

p1po, JI.B. ®usndeckas XuMHUs: XUMHYECKOE paBHOBECHE [DIEKTPOHHBIN pecypc]: yueOHo-
meroandeckoe nocodue / JI.B. Ipipo, C.5. AnexcannpoBa. — IJEKTpPOH. JaH. — TOMCK:
TTY, 2012. — 117 ¢. — Pexwum poctyna: https://e.lanbook.com/book/44984. — 3armn. ¢

JKpaHa.
PexoMeHayeMble HCTOYHUKH HAYYHO-TeXHMYECKOI HH(poOpMannu
Hay4Ho-TexHH4YecKue ;KypHaabl u3 oudanorednoro ponxa UpUX CO PAH:

BectHuk Poccniickoi akageMuu Hayk.

Bricokomonekynsipabie coequnenus. Cepust A: @u3zuka noJMMepPOB.
Bricokomonexynspusle coequHenus. Cepus b: @uznka nonumepos.
Jloxitapl akaieMuu HayK.

Kypnai obme XxuMumu.

JKypHaist opraHu4ecKkor XuMUHU.

Kypnai npukiiaqHoi XUMHUH.

JKypHait cTpyKTypHO! XMMUH.

N3Bectus Akagemun Hayk. Cepusi XUMUYECKas.

. Ycnexu Xxumun (3J€KTPOHHBIN KypHa).

. XuMUKO-(papMaleBTH4eCKuil ;KypHa.

. XMMHsI B MIHTEPECAaX YCTOMYUBOIO Pa3BUTHSL.
. XMIMHSI T€TEPOLIMKINYECKUX COCTUHEHUN.

. DIIEKTPOXUMHUSL.

. Journal of Sulfur Chemistry.

. Mendeleev Communications.

DJIEeKTPOHHO-0M0/1H0TEeYHbIe CUCTeMbI NpodeccoHaNbHbIe 0a3bl JAHHBIX,
HHPOPMALMOHHbIE CIIPABOYHbIE H NOMCKOBbIE CHCTEMBI:

Xumuueckass pedepatuBHas ciyxk0a AMepHKaHCKOro xumuueckoro obmectBa CAS
SciFinder https://sso.cas.org/

denepanbHbBI HHCTUTYT MPOMBIILICHHON coocTBeHHOCTH hitp://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 — 6a3a gaHHBIX MOJHOTEKCTOBBIX AHIJIOSN3BIYHBIX PECYPCOB MO BCEM
aKaJeMUYeCKUM JMCIUIUIMHAM, omyOrKoBaHHBIX B Kurtae https://ar.cnki.net.

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

baza maHHBIX 37eKTPOHHO-OMOIMOTEUHOM crcTeMbl «Jlanby» https://e.lanbook.com/.

Pecypcbl ynanennoro nocryna u 6a3pl nanHbix @I'BYH TocynapcrBennoil myGnuuHOM
Hay4dHO-TexHn4eckoi oudmmorexn CO PAH http://www.spsl.nsc.ru/.
DnekTpoHHO-O0ubmoreunas cucrema LlearpansHoit Hayunoit 6mommorexku MHIL CO PAH (na
6aze AUBC «Mpoucy) http://csl.isc.irk.ru/.

Royal Society of Chemistry: 6a3a qanasix RSC DATABASE https://www.rsc.org/.

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

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

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

[Mopras a7t aCIMPaHTOB U COMCKATENEH yIeHO! cTeneHu: http:/ www.acnupanTtypa.pd/.

BecnuiiaTHbie opuumnaabHbIe OTKPbITHIE pecypchbl UHTEpHeT:

Directory of Open Access Journals (DOAJ) http://doaj.org/
Pecypc o6wvenunsier 6onee 10000 HaydHBIX >KypHAJIOB IO PAa3lIMYHBIM OTpacisM 3HAHUN
(oxoJ0 2 MuTHOHOB cTatei) n3134 ctpan mupa.
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2. Directory of Open Access Books (DOAB) https://www.doabooks.org/

B 0aze pasmemeno 6onee 3000 KHUT 1O pa3iIMYHBIM OTPACsAM 3HAHUH, MPEIOCTABICHHBIX
122 HayYHBIMU U3AATEIBCTBAMMU.

3. BioMed Central https://www.biomedcentral.com/
baza nannsix Bimoudaer Oosiee 300 peLieH3UpyeMbIX KYpHAJIOB 110 OMOMEIUIIMHE, METUIITHE
U eCTECTBEHHBIM HaykaM. Bce craThm, pa3MerieHHble B 0a3e, HaXOAATCS B CBOOOJHOM
JOCTYTIE.

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

Kpymnuelnm OecruiaTHbIi apXuB 3JEKTPOHHBIX HAYYHBIX MyOJUKalUi 10 pa3zaenaM GU3HKH,
MaTeMaTUKH, MHPOPMATHKU, MEXAaHUKH, aCTPOHOMHHM M Ouonoruu. Mmeercs moapoOHBIi
TEMAaTUYECKHIA KaTaJIOT ¥ BO3MOKHOCTb TIOMCKA CTATEH 110 MHOKECTBY KPHUTEPHEB.

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

MHOTOMCIUIUIMHAPHBIA TU(GPOBONH HM3TATENBCKUN pecype, SBISETCS IMIATGOPMOM IS
PEIEH3UPYEMBIX HAyYHBIX KYPHAJIOB OTKPBITOTO aocTymna, n3aarmmuxcs MDPI AG (bazens,
HIseitnapus). M3narensctBo BeimyckaeT 6onee 120 pasHOOOpa3HBIX 3JIEKTPOHHBIX KYPHAJIOB,
HAXOJISIIUXCS B OTKPBITOM JIOCTYIIE.

6. UspmarenbcTBoO ¢ OTKpBITHIM goctynoM InTech http://www.intechopen.com/

[lepBoe u KpymHeiliee B MUPE M3ATENbCTBO, MyOIHUKYOIIee KHUTU B OTKPBITOM JIOCTYIIE,
okojo 2500 nayuyHbIx m3manuii. OCHOBHAs TeMaTHUYECKasl HANPaBJICHHOCTh - (PU3WYECKHE U
TEXHUUYECKUE HAYKH, TEXHOJIOTHH, MEIUIIMHCKUE HAYKH, HAYKH O JKU3HH.

7. baza gannbix xumudeckux coequHenuii ChemSpider http://www.chemspider.com/
ChemSpider — sTo GecmarHas XuMu4eckas 0a3a JaHHBIX, HPEJOCTABIAONIAS OBICTPBII
JOCTyN K Ooyiee ueM 28 MUJUTMOHAM CTPYKTYpP, CBOMCTB M COOTBETCTBEHHOUN WH(MOpMAIUH.
Pecypc mpunaanexutr KoponeBckomy xumuueckoMmy oOmiectBy BenukoOputanuu (Royal
Society of Chemistry).

8. Komneknus xypuanos PLOS ONE http://journals.plos.org/plosone/

PLOS ONE - kosreknusi >KypHaJOB, B KOTOPBIX IyOJIHMKYIOTCS OTYETHI O HOBBIX
UCCIIEIOBAaHUSX B OOJIACTH €CTECTBEHHBIX HAayK M MeAMUHMHBL. Bce jKypHallbl pa3MelieHbl B
ceoObomHoM goctyne (Open Access), Bce CTaTbu TMPOXOAAT CTPOroe HAy4dHOE
pelLieH3UpOBaHUeE.

7. MaTepua/JbHO-TeXHHYECKOe o0ecniedyeHHe HAYYHO-HCCIeJ0BATEbCKOI padoThl

B coorBercTBMM ¢ y4eOHBIM IUIAHOM 3aHATHS MO AUcHUIUIMHE «Dusnueckas XUMUA»
MPOBOASATCS B (pOopMe JIEKINN, MPAKTUYECKUX 3aHATHI U CaMOCTOSITENIbHOM paboThl 00y4aroIIerocs.

Jns peanuszanuu oOpazoBaTeabHOro mpouecca B (Gopme JIeKIUH M MPAaKTUYECKUX 3aHSATUH
WCIIOJIb3YIOTCSl CIEAYIOIIME TMOMENICHMs: Majblid JIEKIIMOHHBIN 3ai (OnbinoTeKa), OCHAIEHHBIN
KOMIIbIOTEpaMH C JIOCTYNIOM K 0a3aM JaHHBIX U BbIXoJoM B MHTepHeT, yueOHOI MeOenbio U
JEMOHCTPALIMOHHBIM  000pYyZOBaHHEM (KOMIBIOTEP CO CpEACTBAMH 3BYKOBOCIIPOW3BEACHUS,
MIPOEKTOP, IKPaH).

Jis ocBoeHMs MporpamMmbl OOY4YeHHsS W JJs BBIIOJHEHHS MPaKTHYECKUX W HaydHO-
UCCIIEIOBATENIbCKUX PAbOT 1O TeMe JUCCepPTalMU KaXKIOMY AaclHpaHTy MPeJIoCTaBICHO
UHIUBUYyallbHOE pabouee MeCTO, OOOpYJOBAaHHOE MPHUTOYHO-BBITSDKHOM — BEHTHIIALIUEH,
BOJIONIPOBOJIOM,  BOJIOOTBEJIEHHEM,  BO3JYXOBOJAOM.  ACHHpPaHTBl HMEIOT  BO3MOXXHOCTh
UCMOJIb30BaTh MaTepUAIbHO-TEXHUYECKHUE CpeJICTBa J1adopaTopui, B KOTOPBHIX BBIMOJHSIOT
JUCCEPTAIIMOHHBIE PabOTHl (OPITEXHHUKA, PEAKTUBBI, PACXOAHBIC MaTepuaibl, JabopaTopHas
1ocy/J1a, U3MEPUTEIbHOE 000PYIOBaHHE).

[TporpaMMHoe obecrieyeHue:

JIM1eH31OHHbIE TPOAYKTHI:

— Microsoft Office 2010 Russian Academic Open;
— Microsoft Office Professional 2010 Russian Academic Open;
— Supekc  TenemocT —cuctemMa  BHJICOKOH(EPEHICBA3M C  BO3MOXKHOCTBIO  OOMEHa

COOOILIEHUsIMHU U TIepefjaueii KOHTEHTa B PeKUME PeajbHOTO BPEMEHH.

18


https://www.doabooks.org/
https://www.biomedcentral.com/
https://arxiv.org/
http://www.mdpi.com/
http://www.intechopen.com/
http://www.chemspider.com/
http://journals.plos.org/plosone/

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
CO3/IaHUsl DJEKTPOHHBIX y4eOHBIX mpoaykToB Moodle 3.2.; mporpamma ansi mIpocMoTpa
anexkTpoHHBIX JokyMeHTOB Foxit PDF Reader 9.1.0.5096; apxuBarop 7zip 17.01 beta.

ITpubopHas Gasza:

OcHOBY MaTepuaqbHO-TEXHHMYECKOM 0a3bl MHCTUTYTa COCTABISAIOT JiBa LU(PPOBBIX
myapTusgepHbix ®Dypwe-cnektpomerpa JAMP (DPX 400 u AVANCE 400), peHTreHOBCKUI
muppaktromerp Bruker D8 ADVANCE, penrrenoBckuii nudpakromerp D2 PHASER,
uHdpakpacubiii Dyppe-criektpomerp Vertex 70 ¢ Paman mpucraBkoi, mH]pakpacHsiii Dypbe-
cuekrpomerp Excalibar HE 3100 Varian, mukpoananusatop Flash EA 1112 CHN-O/MAS 200,
mukpoananuzarop Termo Flash EA 2000 CHNS, DI1P-cnekrpomerp ELEXSYS E580, ycranoBka
HAaHOCEKYHIHOTO HMMITYJIBLCHOTO (oToau3a, XpomaroMmacc-criekrpomerp QP-5050A, xpomaromacc-
crektpometp Agilent 5975 ¢ xumuueckoit nonusanueit, TanaeMusiii TOF/TOF macc-cnekrpomeTp
Ultra Flex, snextponnsii Mukpockon TM 3000 Hitachi, cniekrpodayopumerp FLPS920 Edinburg
Instruments, Y ®/BUJI-cnektpomerp LAMBDA 35 u auanbekomerp.

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

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

— Gaussian 09, IlakeT KBaHTOBO-XMMHYECKHMX MpOTpammM, Ui pacueTra TeOMETpUU H
AIEKTPOHHBIX XapPaKTEPUCTUK MOJICKYII.

— Apex 2, Apex 3,IIporpammsl 1yt 00pabOTKH JaHHBIX MOHOKPUCTAIBHOTO U (DPAKTOMETPA;

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

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

— XWinNMR, IIporpamma asis 3anucu U 00pabOTKH TaHHBIX ciekTpomeTrpa AMP;

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

— PDF-2, ba3a naHHBIX TOPOLIKOBBIX AUPPAKTOrpaM HEOPTaHUYECKUX COCTUHEHUN;

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

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

— IIporpamma Flexanalysis 3.3 ayig 00pabOTKK MaccuBa JaHHBIX M0 OMOMOJIMMEpPaM, HEJIETYUNX
OMOMaKpOMOJIEKYJI, OJTUTOMEpPaM, CHUHTETUYECKUM TIOJTUMEPAM, COJISIM M HEJIETYUHX BELIECTB;

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

C OTKpBITON TULIEH3HEH:

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

— DIRAC, nporpaMma a1 aTOMHBIX U MOJIEKYJISIPHBIX MPSIMbIX UTEPATUBHBIX PEISTUBUCTCKUX
BBIYUCIICHUH Ha BCEX AJIEKTPOHAX, BBIYMCICHUH MOJEKYJISIPHBIX CBOMCTB C MCIOJIb30BaHHEM
PENSATUBUCTCKAX KBAHTOBO-XHUMHUYECKHX METOIOB;

— ORCA software, makeT KBaHTOBO-XMMHUYECKUX MPOTpaMM, HCIOIb3YEMbIX MJIsI pacyera,
U3y4EHHsI CBOICTB BEIIECTB, MOJICTIMPOBAHUS PEAKIIUH.
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Caenennst 00 yTBep:kaeHuH pado4eil mporpaMMsbl y4eOHOH THCHUTIINHBI

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):

20



	stamp:ФЕДЕРАЛЬНОЕ ГОСУДАРСТВЕННОЕ БЮДЖЕТНОЕ УЧРЕЖДЕНИЕ НАУКИ ФЕДЕРАЛЬНЫЙ ИССЛЕДОВАТЕЛЬСКИЙ ЦЕНТР "ИРКУТСКИЙ ИНСТИТУТ ХИМИИ ИМ. А.Е. ФАВОРСКОГО СИБИРСКОГО ОТДЕЛЕНИЯ РОССИЙСКОЙ АКАДЕМИИ НАУК"1: 


