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Paboyasi mporpamma cocTaBiieHa B COOTBETCTBHH ¢ DefiepalbHBIMUA  FOCYAAPCTBEHHBIMH
TPeOOBAHUAME K CTPYKTYpPE MPOrPaMM [1OTOTOBKH HAyYHBIX U Hay4YHO-TIEarOTHYECKUX KaJpOB B
acMpaHType (aIBIOHKTYpe), YCIOBHAM HX PEAlH3al|H, CPOKAM OCBOCHHS STHX IIporpaMm ¢
YUETOM PasTHIHbIX popM 06ydeHHs, 06pasOBATENBHBIX TEXHONOTHA U 0COGEHHOCTEH OT/Ie/IbHBIX
KaTeropuH AaclMpaHToB (aIbIOHKTOB), yTBEPXKIEHHBIMH IIpHKa3om Muno6praykun Poccuu ot
20.10.2021 Ne 951 u IlonoxeHneM 0 MOATOTOBKE HAYYHBIX HayYHO-TICJarOTHIECKUX KaJpoB B

acIUpaHType (aIBIOHKTYpeE), yTBepxkaeHHbIM [loctanosaennem [Ipasutensetsa PO ot 30.11.2021
Ne 2122.

Pabouast mporpamma cocrasnena (.o tu 9.0 .
[

PABOYAST TIPOTPAMMA PACCMOTPEHA U OJIOBPEHA mHa 3acejlaHul YYEeHOro
cosera UpIX CO PAH (TIpotokon Ne A" 0T « 04 » sesosep- 2026 T.)




1. Henu u 3a1a4n y4eOHOH TUCHHUIIIMHBI

Heab wu3ydeHUs TUCHUIUIMHBI «Du3ndeckas XUMHs». MpHoOpeTeHue (QyHIaMEHTATBHBIX
3HaHUH W TPAKTUYCCKHX HABBIKOB, HEOOXOAMMBIX Ui NPOPECCHOHATBHON  HAy4HO-
UCCIIEI0OBATEIbCKOW, NHHOBALIMOHHON M 00pa30BaTENIbHON JAEATEIBHOCTH B 00IacTH (PU3HUECKON
XUMUHU; (GOpMHUpOBaHUE O0OOIIAIONIEH TEeopeTHUeCcKorW 0a3bl I M3ydeHHUs (PyHIaMEHTAJIbHBIX
OCHOB (PM3MUECKON XMMHUHU M BOZMOKHOCTH MX UCIIOJIB30BAaHMS HA IMPAKTHKE.

3agaum.

- (hopmupoBaHKe y 0OyYaIOUIMXCSI COBPEMEHHBIX MPEICTABICHUH O (U3MUECKOW XUMHH, €€
POJIM ¥ 3HAYUMOCTH B COTIOCTABIICHUH C IPYTUMH XUMUYECKUMHU HayKaMHu;

- OCBOGHHE HAaBBIKOB TEOPETHYECKOTO aHAJM3a  PEe3yJbTaTOB  AKCIEPUMEHTAIBHBIX
UCCIIEIOBaHM B 00J1aCTH (PU3HUECKON XUMUH;

- OCBOGHHE METOJOB IUIAHUPOBAHHS  OKCIEpUMEHTa UM 00pabOTKM  COOCTBEHHBIX
HCCIICIOBAHUIA;

- o0yueHHe YMEHHIO CHCTEMaTH3UpoBaTh M 0000IIaTh pe3ylabTaThl COOCTBEHHBIX
UCCIICIOBAaHMI B COMTOCTABJICHUH C U3BECTHBIMH JIUTEPATYPHBIMU JaHHBIMU;

- o0yueHHe YMCHHMIO HKCIIOJIb30BaTh B Pa0OTe MpPOTrpaMMHO-allapaTHbIE CpEACTBa IS
U3y4eHUs (PU3UKO-XUMHUYECKUX MTPOIECCOB,;

- oOyueHre yMeHHIO O(OPMIISTh pE3yJIbTaThl COOCTBCHHBIX HCCIICJIOBaHUN B BHJIE
myOauKanuii, OTYETOB, 10KJIa/10B.

2. MecTo AMCUUILINHBI B CTPYKTYPe NPOrpaMMbl aCIIHPAHTYPhI

Hucturnnuna «®Puzndeckas XUMHS» SBISETCS YacThi0 00pa30BaTEIbHOTO KOMIIOHEHTA
(ITogpaznmen 2.1.1.3. paznena 2.1.1. «O6s3aTenbHble TUCIHUIUIMHBD) IPOTPaMMbl aCITUPAHTYPHI 110
Hay4YHOU crienuanbHOCTH 1.4.4. Ousndeckas XuMusl.

VueOHasi IUCIUILIMHA peanu3yeTcs Ha nepBoM (2 cemectp, 00beM 3 3.€.) ¥ BTOPOM Oy
o0yuenwust (3-4 cemecTpbl, 00beme 6 3.¢.).

3HaHMS, YMEHUS M HaBBIKH, MPUOOpPETEHHBbIC AacCMUpaHTaMU IO pe3yibTaTaM H3yUYEHUS
y4eOHOM NUCIMIUIMHBI «DU3NYecKass XUMHs», HCTOJIB3YIOTCS MMM JUIsl CAa4d KaHIUJIaTCKOTO
9K3aMeHa M MPH HAMMCAaHUM JUCCEPTAIMOHHON pabOThl HA COUCKAHHME YUYEHOW CTeNeHH KaHIuaaTa
HayK.

3. Tpe6oBaHusi K pe3yJbTaTaM OCBOEHUS TUCHUTITHHBI

[To okoHYaHUM U3yUEHUS TUCHIUTITMHBI ACTIUPAHTHI JOJHKHBI Oy IyT:
3namp:

® COBpPEMEHHBIC JOCTHKEHHS HAYKH U TIEPEJOBbIE TEXHOJIOTUU B 00JaCTH (PU3UIECKON XHUMHUH,

® COBpEMEHHBIE METOJbl  HCCIEIAOBAHUSA, HUCIONb3yeMble TpU  (HU3HKO-XUMHYECKHX
HCCIICIOBAHUSAX;

® TEOPETUUYECKHUE MPEACTABICHUS] XUMUH, B TOM YHCIIE O CTPOCHUU U MEXAHU3MOB XUMUYECKUX
peaKkmnii;

e BaXHEWIIIHE METOAEI KBAHTOBOW XUMHH

e (yHmaMeHTaTbHBIE OCHOBBI M METOJbI JM3aiiHA W CHHTE3a XHUMHYECKUX COCTUHEHUU |
MaTepUalioB, B TOM YKCJIE U C 3apaHee 3aJaHHBIMU CBOMCTBaMU;

® METOJbl HCCIEAOBAHUS CTPYKTYpbl U (YHKIIMOHATHHO BAXKHBIX CBOMCTB XHUMHYECKHX
COCTUHEHUN.
Ymemes:

® OIICHUBATh MEPCIIEKTUBHBIC HAMIPABICHUS Pa3BUTHs (PU3UUECKON XUMHUU C YUETOM MHUPOBOTO
OMBITA;

® AHAJIU3HMPOBATH B3aUMOCBSI3b MEXK/y COCTABOM, CTPOEHHEM U CBOMCTBAMH COCIMHEHUI, B TOM
YKCIIe, HAHOCTPYKTYPUPOBAHHBIX MAaTEPHAJIOB;

® [PUMEHATH COBPEMEHHBIE METOJABI U CPEICTBA HCCICIOBAHMUS Uil PELIEHUS KOHKPETHBIX
3a/1a4 PU3NIECKON XUMHH;



® IIPOTHO3MPOBATh W WCIOJB30BaTh PEAKIMOHHYIO CIOCOOHOCTh XUMHUYECKHUX BEIIECTB B
Pa3IMYHBIX arperaTHBIX COCTOSIHUSAX M SKCTPEMAJIbHBIX YCIOBUSX.
Hmems onvim:

® [JIJAHUPOBAHUS MPOLIECCOB PEIICHHS 3a7a4 (PU3HUYESCKOU XUMUU;

® aHAJM3MPOBAaTh BO3MOXKHOCTH CO3/JIaHHMS HOBBIX TEXHOJOTMH Ha 0a3e MPOBEACHHBIX
HUCCIeI0BaHNN,

e paboThl C MPOTPaAaMMHO-ANMIAPATHBIMH CPEACTBAMH JUIsI HM3y4YeHUS (U3UKO-XUMHYECKHX
MIPOIIECCOB.

4, CTpyKTYypa U cojep:KaHue Y4eOHOH THCIMILINHbI
OO0mmas TpyJ0€MKOCTh JUCIUIUIMHBI COCTABISIET 9 3aueTHBIX enunuil (324 vaca).
CTpyKTypa TUCHUNIHMHBI

Tabnuna 4.1. CtpykTypa y4eOHOM TUCIUTUINHBI

Ne HaumenoBanune O0bem ydeOHoM paboThI, U ®opma
AUCHHUIUINHBI Bceero Bceero N3 aymuTopHBIX KCP | CP KOHTPOJIA
ayqutopH. | Jlek | Jla6 | II
1 | ®usnyeckas 324 144 63 ) 81 18 162 3auer /
XUMUASA DK3aMeH

Conep:xanue QIMCUMILTHHBI
Copep:xaHue pa3/ieJioB M TeM JUCHUTLIMHBI
Pa3pnen 1. Ctpoenue BenecTBa

OO0mue mNpuUHIUIBI KBAaHTOBO-MEXAHWYECKOTO  OMHCAHMSI  MOJIEKYJSIPHBIX — CHCTEM.
CranuonapHoe ypaBHenue lIpéaunrepa s cBoO01HONM MOsEKyIbl. MeTO/bl pellieH!s] ypaBHEHUs
[penunrepa. Annabatudeckoe npudnmxeHrne. BeiOop BONMHOBON (QYHKIMHM MOJEKYJbl. MeTosl
MO JIKAO u BC. Ilpunuun Ilaymu. Teopema o cpeaneir sHepruu. CekyJsspHbIE ypaBHEHUS.
Bapuanuonnas teopema. Pacuer monexyibl Bogopoaa metogom MO JIKAO.

[Tpubnmxenns Xiokkens. PacnpeneneHue 31€KTPOHOB MO MOJIEKYJISIPHBIM YPOBHSIM.

OcHoBHbIE TPUOIMIKEHUS TIPU pacueTe OpraHndeckux Mosiekya merogoM MOX.

Pacuer Monexkyn stuieHa, OytanumeHa u Oenzona merogoM MOX. OmnucaHue CBOMCTB
MOJIEKYJI U PEaKIIMOHHOH CIIOCOOHOCTHU IO AaHHBIM pacdera. IHIEeKChl peaKInOHHONW ClIOCOOHOCTH.

WuTepnperanns CTPOCHHS MOJIEKYJ Ha OCHOBE OpPOUTANBHBIX MOJENed M HccielOBaHus
pacnpenenenus EeKTPOHHON IO0THOCTHU. JIoKann30BaHHbIE MOJIEKYJISIPHBIE OpOUTAIIH.

[IpencraBneHuss o 3apszax Ha aToMax B MOJEKyJle M mopsakax csszed. Koppemsnuun
JECKPUIITOPOB AJIEKTPOHHOI'O CTPOEHUS U CBOMCTB MOJIEKYI.

Paspnen 2. TepmoaMHaMHUKa M1 KMHETHKA MPOLECCOB COPOLMHU

Ancopbent, ancopbar. Buabsl ancop6uumn. CTpyKTypa MOBEpXHOCTH U TOPHUCTOCTh
agcopbOenTa. Jlokanu3zoBaHHas W JAEJIOKaJIM30BaHHAs ajncopOuus. M30TepMbl MOHOMOJIEKYIISIPHOM
COpOIMM MpPH HU3BKUX M BBICOKMX KOHIIEHTpalusx copOTuBa. YpaBHeHue ['enpu u JleHrmiopa.
OmnpezneneHue MOCTOSHHBIX B JTUX ypaBHEHHsX. [IMHaMu4eckuil XapakTep aJcopOIMOHHOTO
paBHOBECHS.

AncopOuust U3 pacTBOPOB.

VpaBuenne bpynayspa — DOwmera — Temnepa (BOT) mist momuMonexkysipHONH ancopOIuu.
Omnpezaenenue oM MOBEPXHOCTH aacopOeHTa. TepMoarHaMuKa MOTUMOJIEKYIISIPHONH coOpOIMn
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Ha OCHOBE CTaTUCTUYECKOW TepMOoJMHAMUKU. OmpenesneHue 4Yuciia CJIOEB IMOJIUMOJIEKYJISIPHOM
copOnuu.

Ancop6iust Ha mopucThix copOeHTax. Teopusi o6bemHoro 3anosnHenuss Mmukpornop (TO3M).
Onpenenenne pasMepoB mop. M3oTepMmbl copOIMM Ha TOPHCTBHIX COpOEHTax. YpaBHEHHE
Hdybununa-Pagymkesuu. OmnpeneneHue MOCTOSHHBIX ATOro ypaBHeHHs. OIleHKa CTENeHH
3aroJHEHUS T10P.

Kuneruka cop6uum. CkopocTh ajncopOuuu u aecopdbuuu B mojenu JIsurmiopa. CKopocTh
MHOTOLICHTPOBOM ajcopOnuu. YpaBHeHUuE POrMHCKOTO-3enbaoBHYa. YPaBHEHUS IS CKOPOCTH
azcop6iuu u aecopomuu banxema—bapra, KBana.

CopOriiss Ha aKTHBUPOBAHHBIX yrisax. OOmIas XapaKTepUCTHKA YTIIEPOJIHBIX COPOCHTOB.
MexaHu3M COpPOIIMM MOJIEKYJI W HMOHOB 3JEKTPOJUTOB. CopOmms OpraHMYEeCKHX BEIISCTB Ha
AKTUBUPOBAHHBIX YTJISX.

3aBUCHMOCTH aJCOPOIIMU OT TeMITepaTypbl. MEeTO bl pacueTa SHEPTUH aKTUBAIMH aJICOPOITUU
U JIeCOpOIuu.

Hcnonb3oBanue copOIUu s pa3iejeHUusT U KOHIIEHTPUPOBAHKS B TEXHOJIOTHYECKUX CXEMaX
MIPOLIECCOB.

Pa3nen 3. Teopus pacTBopoB

[TapuuanbHble MOJSPHBIE BEIMYMHBL. MeETOABI ONpeAeseHUsl NaplUalbHbIX MOJISIPHBIX
BeIMYMH TepMoIMHAMHMUYECKHE TUIBl pPAacTBOpoB. (DYHKIMA CMEIIEHUs JUIsl HJealbHBIX U
HeuJeaIbHbIX pacTBOpoB. IlpenenbHO pa30aBiieHHBIE PacTBOPBI, aTepMajlbHbIE U PETrYJISPHbIE
pacTBOpHl, UX cBoWcTBa. Pacuer QyHKUMH CMEIIEHUS MO pa3jIMYHBIM MOJEISIM: MOJEIb HMapHOro
B3aUMOJICHCTBUS, MOJEIb «OKPYKEHHOIO aroMa», KBAaHTOBO-XUMHUeckue Monenu. CBs3b
TEepPMOJIMHAMHUYECKUX (DYHKIUNA C paBHOBECHBIM IOTEHIIMAJIOM OMHAPHOTO CIUIABA.

Pa3znen 4. ®a3zoBbie paBHOBECUS

[TonsaTuss kommoHeHTa, (aza, creneHb cBoOoabl. IlpaBuno a3 I'mb6ca. IlpaBuna
KypnakoBa. Metozapl onmcanust (a3oBbix auarpamm. DazoBbple AMarpaMMbl JBYXKOMIIOHEHTHBIC
cmeceil. [luarpaMmbl C TBEpAbIMH pacTBOPaMHU M C XHUMHUYECKMMHU coeinHeHusMH. OleHka
($a30BOrO COCTaBa HAHOCTPYKTYPUPOBAHHBIX OMHAPHBIX CIUIABOB I10 TaHHBIM JIEKTPOXUMHUYECKOTO
aHanu3a.

Paznen 5. KuneTuka XuMH4YeCKHX peakiMu

OcHoBHOM nocTynat xXumMuueckoil kuHeTuku. @opmanbHas kuHeTHka. CriocoObl onpeaeneHus
CKOPOCTH peakIuu MeToJoM ¢opMainbHOW KuHeTHKH. Kunetnueckue kpuBble. Kunernueckue
ypaBHeHUsA. KOHCTaHTa CKOPOCTH M MOPSAAOK peakuuu. Peakium nepeMeHHoro nopsiaka.

Kunetuka nndy3noHHO-KOHTPOIUPYEMBIX XUMUUYECKHX peakiuid. 3axoHbl @uka. Pemenue
b dy3noHHBIX 3a7ad MeToAaMHu (GopManbHONW KUHETHMKHM W MeronoM Jlammacca. CkopocTh U
CTaJuM 3JEKTPOJHOrO mpouecca. YpasHenue Jlesuua. Ilonspuszamnus snekrponos. Iomsiporpadus.
Tok oOMeHa U nepeHanpsKeHue. 3aBUCUMOCTh CKOPOCTH CTaJMM pa3psia OT CTPOCHUS TBOMHOTO
ciosl. YpaBHEHUS JUIs IPpeaesIbHOro AU PY3MOHHBIN TOKa B BOJIbTaMIIEPOMETPUH.

Kunernka HeoOpaTHUMBIX SJEKTPOJHBIX MpoleccoB. ['ereporeHHass KOHCTaHTa CKOPOCTH.
BnusHue pa3nuuHbIX (aKTOPOB Ha TOK M MOTEHIMAT HEOOpPaTHMOTro 3JIEKTPOIAHOIO Ipoliecca.
Kputepun o0paTUMOCTH 3JEKTPOJHOro mpolecca. Vcmonb3oBaHUE — 3IIEKTPOXUMHUYECKHX
IIPOLIECCOB B TEXHOJIOTUU U aHAJIU3E.

KuHeTnka KaTaauTU4YeCKHX MPOLECCOB. ['OMOreHHBIM M reTeporeHHbId KaTanu3. Pemenue
KUHETHMYECKUX 3a7lay KaTaJIUTUYECKUX TMpolueccoB. Poib copOuum B reTepOreHHOM KaTalu3e.
Bbe16op 1 ocHOBHBIE CBOICTBa KaTaiu3aTopoB. MoauduuupoBaHue KaTaau3aTopoB. TexHosorus
IIPUTOTOBJIEHUS KaTaJIN3aTOPOB U MCCIIEN0BaHNE UX CBOMCTB. CEeEKTUBHOCTh KaTaJIn3aTopa.

OcHOBHbIE TPOMBINUIEHHbIE KaTaluTUYecKue mpouecchl. Ponb nuddy3un B KUHETHKE
reTeporeHHbIX peakunidi. KuHeTHKa reTeporeHHbIX KaTaTuTHYECKUX peakIMi. Pa3znuuHble pesKuMBI



MPOTEKAHUs peaKnuii (KUHETHYeCKas W BHEIIHssA KWHETHUYecKas 0o0nacT, o0JacTh BHEIIHEW U
BHyTpeHHEH nuddy3un).
Peaknuu B pacTBOpax, BIMSHHE PACTBOPUTEINS U 3apsijia pearupyromux yactuil. KieTouHsii
a¢dext u conpBatanus. DepMeHTATHBHBIN KaTajus3.

Pasjen 6. [ToaroroBka Kk KaHAUAATCKOMY IK3aMeHY

Copnepxanne pasgena auddepeHIMpoBaHO, TaK KaK BKJIOYAeT OTBETHl Ha BOIPOCHI
aCIHUPAHTOB MO MporpaMMme KaHAMJATCKOTO MMHHMMYMa, NMPOpabOTKy M MOBTOPEHHUE TEPMUHOB U
TeM 1O 3ampocy. Takke B coAep)KaHHE BKJIIOYEHAa NPOpabOTKa TEOpeTHUYecKoro Oasmca
9KCIIEPUMEHTANILHOM paboThl B paMKax Y3KO CIELHaTIN3UPOBAHHBIX TEM JHUCCEPTALUOHHBIX padoT

aCIHUPaHTOB.
Pa3gennbl AMCUMIIMHBI M BU/IbI 3aHATHI
Tabnuua 4.2. Pazensl AUCHUIIIIMHBL U BUABI 3aHATUH C YKa3aHUEM TPYJO0EMKOCTU
Ne HanmenoBanue Bunpr yueOHoi pabOTHI U TPYIOEMKOCTb, Dopmsbl
paszesoB U TeM q TEKYILEero
Beero | Jlek | JIao | IT | CP | KCP KOHTPOJIS
yCIIEBAEMOCTH
Pasnen 1. CTpoeHue BenecTBa
1 KBaHTOBO-XMMUYECKUI pacueT 8 5 ) 5 4 i
MOJIEKYJ
5 OneHka peakiiMOHHOM 8 5 ) 5 4 _ | Cobecenosanue
CIIOCOOHOCTH MOJICKYJI Pemenue 3anau
3 O1eHKa TepMOIMHAMUYECKHX § 11 5 ) 5 4 3
IapaMeTPOB XUMUYECKUX PEAKIUI
Pa3nea 2. TepMoanHAMHKA M KMHETHKA NMPOLECCOB COPOLIUM
4 YpaBHEHHsI MOHOMOJIEKYJIIPHOMN 13 3 ) 3 7 i
aacopOIuu
VYpasaenue bpynayspa — Omera —
Temnnepa (BOT) ans
5 | MONIUMOJIEKYJIIPHOI afcopOIun. 13 3 - 3 7 -
Ornpenenenue miomau
CobecenoBanue
MIOBEPXHOCTHU a/ICOPOEHTA.
Pemenne 3anau
6 | CopOrust Ha MOPHUCTHIX COPOCHTAX. 13 3 - 3 7 -
Kunetuka copbumu. YpaBHeHue
Porunckoro-3enpaoBuya.
7 | YpaBHEHUS U151 CKOPOCTH 17 3 - 3 7 4
azcopO1uu u aecopoumu banxema—
bapra, KBana.
Paznen 3. Teopusi pacTBopoB
[TapumanbHble MOJIBHBIE BETUUNHBI.
Meroas! onpeieneHus
8 | mapuManbHBIX MOJSIPHBIX BEJTHUYUH 14 3 - 3 8 -
TepMonrHaMuyeckue TUIIBI
acTBOPOB
I&)yHKHII?ISI CMEIlIeHUs JJIs Cobecenoparme
9 14 3 - 3 8 - Pemrenne 3amau
pa3NUYHBIX THUIIOB PACTBOPOB
YpaBHEHUSI, ONMCHIBAIOIINE
10 | TePMOAMHAMHYECKTE GbyHKIMK 17 3 i 3 3 3

CMCUHICHUA KOMIIOHCHTOB B paMKax
PA3JIMIHBIX MOI[CJ'ICI‘/JI




Pa3nea 4. @a3oBbie paBHOBeCHS

®da3oBBIe TMAarpaMMBbl OMHAPHBIX
11 Amarp P 13 3 -1 3] 7 -
CHCTEM.
Co0OecenoBanue
Onenka (a3oBoro cocrana
Pemenue 3amau
12 | HaHOCTPYKTYPHUPOBAHHBIX 15 3 - 3 7 2
OMHAPHBIX CILIABOB
Pazgea S. Kuneruka XuMH4eCKUX peakuui
dopMalibHas KUHETHKA
13 p : 9 2 - | 2] 5 -
XUMHYECKHUX PEaKIIHi
Kunertuxka nn 3HOHHBIX
14 nuddy 9 2 - 2 5 -
MIPOIIECCOB
Kunetnka HeoOpaTUMBIX
15 p 9 2 - | 2] 5 -
AJIEKTPOIHBIX MPOIIECCOB
Kpurepuu obparumoctu Cobecenoanmue
16 P 9 2 - 2 5 - Pemenue 3amau
AJIEKTPOJIHBIX MTPOIECCOB
Knnernka karaauTHyeCKuX
17 | mpoueccoB. depMeHTaTUBHBII 9 2 - 2 5 -
Karajaus.
OCHOBHBIE IPOMBIIIIEHHBIE
18 P 15 2 - | 2| 5 6
KaTaJTUTHYCCKHUE TTPOIECCHI
Pasnen 6. [ToaroroBka K KaHJAWAATCKOMY IK3aMeHY
IToaroroBka Kk KaHIUIATCKOM
19 ; i y 108 18 - 36 54 - CobecenoBanne
9K3aMEHY
Bcero 4acos: 324 63 - 81 | 162 18

Paboueit nporpammoii qucuIuIMHbl « PU3ndecKkas XUMHUsS» IPeyCMOTPEHA CaMOCTOSITeNbHAs
pabota oOyuyaromerocss B obbeme 162 u. CamocTosTesnbHas paboTa IMPOBOAUTCS C LEIBIO
yrayOlieHus 3HaHUM MO0  JUCHUIUIMHE W MOJKpeIUisieTcs  y4eOHO-METOAMYECKUM U
UHPOPMALIMOHHBIM 00€CrieueHHEM, BKJIIOYAIOUIMM YYEOHUKH, Y4eOHO-METOAMUYECKHE IO0CoOUs,
KOHCIEKTHI JIEKIIUH, ydeOHOe U HayuyHOe NTPOorpaMMHOe obecrieueHue, pecypcesl HTepHeT.

[TepedyeHb peKOMEHIyeMbIX BUI0B CAMOCTOSITEILHON pabOTHI:

- peryjsipHas npopaboTKa MPONAEHHOIO Ha JIEKIMAX Y4YeOHOro marepuana IO pasjenaM
Kypca,

- O3HAKOMJICHHE C JIMTEepaTypoil B 3JIEKTPOHHO-OMOIMOTEYHBIX CHUCTEMaX, BKJIIOYas
nyOJaMKauy U3 Hay4yHBIX *KYpHAJIOB, IUTHpPyeMbIX B 0a3ax Scopus, Web of Science, Chemical
Abstracts, PUHII;

- [IOCEILIEHUE OTPACIEBbIX BHICTABOK, CEMUHAPOB, KOH(EPEHIIMH Pa3IMuHOr0 YPOBHS;

- yuactue B cemuHapax HMpHUX CO PAH no tematnke Kypca, Hay4YHO-METOIMYECKUX
CEeMHMHapax J1abopaTopHii, MOCEHIEHUE 3allUT IUCCEPTALUN HAa COUCKAHUE YYEHOW CTElEeHU
KaHJUJaTa U JOKTOPa HayK;

- IOATOTOBKA K ClIa4e JK3aMEHa 0 KypCy.

5. Opranusanus TeKyumero KOHTPOJIs ¥ NPOMeKYTOYHOH aTTecTalun
110 UTOraM OCBOCHMS y4eOHOM AN CHMIIIMHbBI

Texkymmii KOHTPOJIb 10 TUCHUILINHE «PHU3MUecKass XUMHUS OCYIIECTBIISIETCS B CIIETYOIINX
dopmax: cobeceoBaHUE 110 KOHTPOJIBHBIM BOIIPOCAM M PELICHHE 3ajay.

ColecenoBaHue — CpEICTBO KOHTPOJIS, OpPraHM30BaHHOE B (QopMe coOecenoBaHUs IO
TEMaTUKE U3y4aeMOM TUCIMILIMHBI, PACCUYMUTAHHOE Ha BBIACHEHHE 00beMa 3HaHHMH o0yuaromierocs
0 BCEM U3YYEHHBIM pa3fesiaM, TeMaM; CBOOOJHOTO WCIOJb30BaHUS TEPMUHOJIOTUU IS
apryMEHTHPOBAHHOTO BBIPAKEHUSI COOCTBEHHOM MO3ULINH.

CobecenoBaHre 1O KOHTPOJBHBIM BONPOCAM M TNHCbMEHHBIM OTBETaM Ha BOIPOCHI
OLIGHUBAETCS B COOTBETCTBUU CO CICAYIOUIMMU KPUTEPUSMHU: apryMEHTUPOBAHHOCTH IO3UIHH,
MIMPOTA MCIIOIB3YEMbIX TEOPETUICCKUX 3HAHUH.




Pemienue 3a1a4 — cpeICTBO KOHTPOJIS, TO3BOJIAIOLIEE MTOJyUUTh BBISBUTH YMEHUE IIPUMEHSTh
II0Jy4YEHHbIE 3HAHUS Ha IIPAKTHKE.

Kputepuu oriennBanus:

«OtnuyHOo» - CoCcTaBlIeH MpaBWIbHBI ~ QJIFOPUTM  PpELIEHMs] 33Jadd, B JIOTMYECKOM
paccy’KIeHHH, B BBIOOpe (hOpMyJ1 M pellieHUH HET OIIMOOK, ITOJyYeH BEPHBIN OTBET, 33/a4a pelieHa
parroHaIbHBIM CIIOCOOOM.

«Xopomo» - CocTaBiieH NPAaBUWIbHBIM ~ aNrOpUTM  pELIEHUs 3aJauyd, B  JIOTHYECKOM
pacCy>KICHUH M PEIICHHH HET CYIIECTBEHHBIX OIIMOOK; MPaBWIBHO CAeTaH BbIOOp GopMmyn s
pelIeHUs]; €CTh OOBSICHEHHE pEeIleHHUs, HO 3ajJaya pelleHa HEpalMOHAJIbHBIM CIIOCOOOM WU
JIOIYIIEHO He 0oJiee ABYX HECYIIECTBEHHBIX OIINOOK, IOJTYYEeH BEPHBIH OTBET.

«Y 10BIIETBOPUTEIBHOY - 3a/laHUE€ TIOHATO NPAaBUIBHO, B JIOTUYECKOM PpACCYKICHUM HET
CYLIECTBEHHBIX OIIMOOK, HO JONYLIEHbl CYIIECTBEHHbIE OHIMOKM B BbIOOpPE (opMyn miu B
MaTeMaTHYECKUX pacyeTax; 3a/laua perieHa He MOJHOCTHIO W B 00IIeM BHJIE.

«HeynosnerBoputenbHO» - 3aa4a pellieHa HENPaBUIbHO. 3a/1a4a He pellieHa.

IIpomexyTouynass arrecrtanmusi 1o aucuuIUiMHE «®Du3nueckas XUMHSD» I[POBOJIUTCS Ha
nepBoM rojJy oOyuyeHHs B (opMme 3ayera, NpelyCMaTPUBAIOLIET0 OTBETHI HA KOHTPOJIbHBIE
BOIIPOCBHI.

3ayer — CpEeACTBO, IO3BOJAIOIIEE IOJIYYUTh SKCIEPTHYIO OLIEHKY 3HAaHUM, yMEHUH H
HAaBBIKOB, ITOJIyYEHHBIX 110 UTOT'aM U3YUYEHUSI TUCLUIUIMHBI « DU3ndecKass XUMU».

Kpurepuu onieHuBaHUs OTBETA aclUpaHTa:

- JUIsl OLEHKU «3a4T€HO»: HaJU4ME€ TBEPAbIX U JOCTATOYHO IOJIHBIX 3HAHUN IMPOrpaMMBbI
Kypca, He3HauuTeJIbHbIe OIMOKU MPU OCBEIEHUH 33JJaHHBIX BOIIPOCOB, NPaBUJIbHBIE JIEHCTBUS MO
IPUMEHEHUIO TEOPETHUYECKUX 3HAHWM /I pelIeHUs NPaKTUYECKUX 3a]ad, YETKOe H3JI0KEHHE
MmarepHaa;

- JUISL OLICHKU «HE 3aYTEHO»: HAJW4Me TPyObIX OMMOOK B OTBETE, HEMOHUMAHUE CYIIHOCTH
U3J1araeMoro BOIIpOca, HEyMEHHUE NMPUMEHATh 3HaHMsI Ha MPAKTHUKE, HEYBEPEHHOCTh U HETOYHOCTb
OTBETOB Ha JIONOJHUTENIbHbIE U HABOSIME BOIIPOCHI.

IIpomeskyTouHasi aTrecTanMsa 1O AuUCHUIUIMHE «DHU3MUecKas XUMHsS» POBOJUTCS Ha
BTOpPOM rojy oOydeHus B (opme HK3aMEeHa M Ha 4YeTBEPTOM roay B (opme KaHIUAATCKOro
DK3aMEHa.

Ok3aMeH (KaHAMJATCKUKA HK3aMEH) — CpEeACTBO, MO3BOJIAIOIIEE MOJYUYUTh HKCHEPTHYIO
OLICHKY 3HAHWH, YMEHHH ¥ HAaBBIKOB, IIOJYYEHHBIX [0 HUTOraM M3Y4YEHUS JAUCLUILIMHBI
«Duznyeckass XUMHU», O3BOJSIONINX ACTUPAHTY aHAJTU3UPOBATh pa3iIU4HbIe (DAKTHI U SBJICHUS B
cBoel podecCHoHAIbHON 00J1aCTH.

Kanauaarckuil K3aMeH IPOBOAUTCS B MPUCYTCTBUU HE MEHEE 2 YJIEHOB dK3aMEHAIL[MOHHOU
KOMHUCCHH U3 COCTaBa, yTBepxkaeHHoro npukazom o MpNX CO PAH, B ycTHOM WM TUCbMEHHOM
BUJIE C MOCJIEAYIOUIMM YCTHBIM cOoOeceloBaHMEM I10 BOMPOCaM, yKa3aHHBIM B 9K3aMEHAI[MOHHOM
6uiere. Ha moAroTroBky OTBETOB B MUCHbMEHHOM BUJIE OTBOAUTCA | akajieMUdecKuil yac.

PesynapTarel  cpaum  9K3aMeHa  OLICHMBAKOTCS  KAaK  «OTIMYHO»,  «XOpOLIOY,
«YIOBJIETBOPUTEIBHO», «HEYOBJIETBOPUTEIHHOY.

Kpurepun onieHNBaHUS OTBETA acIIUpaHTA:

- JUIsl OLEHKU «OTJIIMYHO»: Haluuue TIyOOKMX M HCYEPHBIBAIOIIMX 3HAHUN B oObeMe
IpOrpaMMbl KaHIUAATCKOTO 3K3aME€Ha, NPAaBWJIbHbIE M YBEPEHHbIE ACUCTBUS MO NPUMEHEHUIO
TEOPETUYECKUX 3HAHWM JJI pElIeHUs NMPAKTUYECKUX 3a7ad, IPaMOTHOE U JIOTUYECKU CTPOMHOE
U3JI0’KEHUE MaTepuaia Ipyu OTBETe, 3HAaHUE JIOTIOJHUTEIBHO PEKOMEHIOBAaHHOM JINTEPATYPhI;

- JUISL OLEHKU «XOpOIIO»: HaJU4ME€ TBEPAbIX U JOCTATOYHO IOJIHBIX 3HAHUN IPOrPaMMBI
KaHIUAATCKOrO 5K3aMeHa, HEe3HAUMTeJIbHble OMIMOKM TpHU OCBEUICHHM 3aJaHHBIX BOMPOCOB,
IIPABWIbHBIE AEWCTBHUSI IO NPUMEHEHHUIO TEOPETUYECKUX 3HAHUN JUIS PELIEHUs NPaKTUYECKUX
3aJa4, YeTKOE U3JI0’KEHUE MaTepHraa;

- JUIsl OLIEHKU «YJOBJIETBOPUTENIBHO»: HAJIMYME TBEPAbIX 3HAHMWM MPOWJIEHHOIO MaTepuaia,
U3JI0’)KEHUE OTBETOB C OMIMOKaMM, YBEPEHHO HCIPABISIEMbIMU TOCTE JTOTIOJHUTENbHBIX BOIPOCOB,
HEOO0XOIMMOCTh HaBOJAIIMX BONPOCOB, MPAaBUIIbHBIE JEMCTBUS MO MPUMEHEHHIO TEOPETHYECKHX
3HaHMUM JUIs PEIIEHUs IPAKTUYECKUX 3a7ay;




- U OLICHKHU «HEYJIOBJIETBOPUTEIBHO»: HAM4ME I'pyObIX OIIMOOK B OTBETE, HEIIOHUMAaHHE
CYLIHOCTH H3JIaraéMoro BOIIPOCa, HEYMEHHUE NPUMEHATh 3HAHUS HA NPAKTHKE, HEYBEPEHHOCTb U
HETOYHOCTb OTBETOB Ha JIOTOJIHUTENIbHBIEC M HABOJSAIINE BOIIPOCHI.

JlMcuuIuiiHa CYMTAaeTCsi OCBOCHHOM, eciy OOydyaromMHCS TOJYYHI OLEHKY «OTIHMYHOY,
«XOpOUIO», «yAOBIETBOPUTEIHLHOY.

OueHouHBbIE cpeICTBA /sl IPOBe/IeHUs] TEKYIIero KOHTPOJIS
[Ipumepbl KOHTPOJILHBIX BONPOCOB /1JIs1 IPOBEAeHUs co0ece0BaAHUA

OO01e MpUHLIUIBI 00pa30BaHMsI XMMUYECKHX CBSI3€il.

OcHOBHBIE TIPUOTMKEHUS TIPU PEIICHUH KBAHTOBO-XUMUYECKHX 3a/1a4

Mertobl BbIOOpa BOJTHOBOM (DYHKIIMM MOJIEKYJIBI

Merons! pemenus ypasHenus llpeaunrepa

OcHOBHBIE TPUOJIMKEHUS TIPU pacueTe MoJieKys1 MeTogoM MO-Xrokkes.

DNEMEHTBI CUMMETPUU MOJIEKYJI

PacueT Mosiekyn opranndeckux Beuects MetogoM MOX.

Uro Takoe 7 - 3NEeKTpOHHAas INIOTHOCTh Ha aTOMax, MHIEKC CBOOOHOMN BaJIEHTHOCTH, ITOPSIOK

CBSI3M MEXIYy aToMaMu?

9. Moxert 511 ObITh NOPSAAOK CBSI3U MEXKIAY aToMaMU ApOOHON BEITMYMHON?

10. CdopmynupyiiTe OCHOBHBIC TIOJOKEHUS TeOpun JISHTMIOpAa.

11. Kakoil wu30TepMOil OmMCHIBA€TCS MHOIOLEHTPOBas  afcopOLUst Ha  OJHOPOJHBIX
MOBEPXHOCTSAX?

12. Kak npoBepuTh COOTBETCTBHE OIBITHBIX JaHHBIX JAHHOM n30TepMe copouun?

13. PacckaxkuTe, KaKk MOXXHO ONPEACITUTh IMOBEPXHOCTh TBEPIABIX TEJI HAa OCHOBAHUU
aacopOunoHHBIX naHHbIX (MeTon JIaurmiopa, BOT, Napkunca u FOpa).

14. Kakwue cymecTByIOT OCOOCHHOCTH aJICOPOIMH BEIIECTB B MEKPOIIOpax?

15. Kak npoBoauTcs onpeaeneHre pa3smMepos 1op no ypaBHeHuto. Jlyoununa — PagymkeBua?

16. Pacckaxwure, Kakue CyIIECTBYIOT OCOOCHHOCTH M3yUeHHs] KHHETUKU TPU MHOTOIICHTPOBOM
copOruu?

17. ChopmynupyiiTe KuHEeTHUECKUN 3aK0oH banxema.

18. PacckaxkuTte, kakue ObIBalOT TEPMOAMHAMUYECKUE TUIIBI PACTBOPOB.

19. DHTamenus U SHTPOITUS CMEIICHUSI HA OCHOBE MOJIEIIH MTapPHOTO B3aMMOACHUCTBHS.

20. DHTaJNBIUS M SHTPOIUS CMEUICHUs] HA OCHOBE MOJIETIH OKPYKEHHOTO aToMa

21. DHTANBIUS ¥ SHTPOIIUS CMEIICHHUsI, PACCUUTAHHAS TI0 KBAHTOBO-XUMHYECKUM MOJICIISIM.

22. TloctynaTbl, TO3BOJISIOIIME ONUCHIBATH (Da30Bble pPAaBHOBECHS C TOMOIIbIO (Da30BBIX
Jyarpamm.

23. PaccMoTpuTe HECKOJIBKO MPUMEPOB (ha30BBIX TUarpaMM ¢ TBEPAbIMHU PACTBOPAMH.

24. Kak cBs3aHa oHeprusi [mb0ca ¢ paBHOBECHBIM MOTEHIIMAIOM  OKHCIUTEIHHO-
BOCCTAaHOBUTEJIBHON CUCTEMBI?

25. Kakne mapameTpsl KHHETHYECKOTO TIPOILIECCa OMHCHIBAIOTCS METOAOM  (OpMaIbHON
KUHETUKN?

26. Kunermueckue nmapaMeTpbl Tu(Py3HOHHO-KOHTPOIUPYEMBIX XUMHUECKUX PEaAKIINH.

27. Kak MoxxHO paccuntaTh Kodppuruent nuddysun nona B pactsope?

28. I'mopoprHaMHYECKUE KPUTEPUH OOPATHMOCTH DIIEKTPOIHBIX TPOIIECCOB.

29. T'omorenHble Katanu3aropsl. [IpuBeanTe mpuMepsl.

30. depMeHTATUBHBIN KaTaJlU3 U €T0 0COOCHHOCTH.

31. [IpuBenute mpuMepbl U3BECTHBIX KaTATUTHUECKUX MPOIIECCOB.

Nk wNE

Tembl pemienust 3aga4

1. KBaHTOBO-XMMHUYECKU pacueT MOJeKyl MeToqoM MO XIoKKesl.
2. Onpenenenne moBepxHOCTH copdenTa metogoM BOT.



3. Copbuus Ha mopucThix copOeHTax. OnpeneneHrue MOCTOSHHBIX B ypaBHeHUHW JlyOuHuHa-
PanymikeBuy.

4. PacueTbl 1O OIIEHKE cocTaBa (pa3 HAHOCTPYKTYPHBIX SJICKTPOJUTHUYECKUX OCATKOB IO
OIBITHBIM JAHHBIM.

5. 3akonsl nu¢py3uonHoN KuHETUKH. PacueT koadurmentoB qudQy3un HOHOB.

6. Kunetnka HeoOpaTHUMBIX 3JIEKTPOAHBIX IIpolieccoB. PacueT KHHETHYECKUX TapaMeTpoB.

IIpumepsbl 32124 1JIs1 CAMOCTOATEIBHOTO pPellleHU sl

1) Meronom Xrokkens (MOX) wnaiitu sneprun MO, xo3ddunmentsr pasinoxenus MO 1o
6asucHbpIM AQO, TTOJIHYIO SHEPTrHI0 MOJIeKYJIbl CoHa.

2) Metonom MOX HaiiTn opOuTanbHble 3Hepruu, KoddduimenTsr pasznoxenus MO 1o
6asucapiM AO u mosiHyto sHepruto (1) ammuiapHoro paawkaina CHx-CH-CHp, (2) ammmibHOTO
katuoHa u (3) ammibHoro anuoHa. ([Ipunsats h=0, k=1).

3) Meromom MOX paccuutarh opOWTanbHbIE 3apsaabl aromMoB U mopsaku C-C cBsseir B
AUIMIBHOM pajMKalle, KaTHOHE M aHWoHe. JlI1 paaMKana pacCuuTaTh CIIMHOBBIE IJIOTHOCTH Ha
aToMax yriiepoja.

4) Metonom MOX Haiitn sneprun MO, kodpduuuentsr pasznoxenuss MO, sHeEpruio
MOJIEKYJIbl, OpOUTATIBHBIC 3apsi/Ibl aTOMOB M MOPSIIKH CBsi3eit B Moiekye popmanpaeruga CH2=0.

5) Meronom MOX Haiitn sHeprun MO, kodpduuuentsl paznoxenuss MO, sHEpruro
MOJIEKYJIbl, OpOUTANILHBIEC 3apsibl aTOMOB U MOPSAIKU CBsi3el B Mosekyne ximopBuHuiaa CH>=CH-
Cl.

6) Meronom MOX wHaiitu sHeprun MO, kosdduimentsl pasiokenus MO, 3HeEpruio
MOJIEKYJIbI, OpOMTaJIbHBIE 3apsifibl aTOMOB W TOpsaku cBsizeil B Mosekyinax CHo=C=0 wu
CH2>=C=NH.

7) PaccumraiiTe ynaenbHYIHO IOBEPXHOCTh aJACOpPOCHTA IO HW30TEpMe aacopOIuH a3o0Ta,
ucnons3ysi ypaBHenue BOT. Ilmomans, 3aHuMaemas MOJIEKYJIOH a30Ta B IJIOTHOM MOHOCIOE,
cocrapysier 16-10%° m?

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

8) B Tabnuile mpuBeICHBI JaHHBIC TI0 aJICOPOIMH MAPOB BOJIBI MAKPOIIOPUCTHIM aJCOPOCHTOM
npu KoOMHaTHOW TemmepaType. [lonb3ysch ypaBHeHueM JleHrmiopa, oOmpeaenuTe eMKOCTh
a7ICOPOIIMOHHOTO MOHOCJIOS:

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

7,72 9,22

17,77 14,89

9) Ucnonw3ys ypaBuenue JlyounuHa-PagyiikeBuua, paccyutainTe 00beM MHKPOIIOP CakKH Ha

OCHOBE JIaHHBIX 00 a/1copOIMu NapoB GeH3oma (MONbHbIH 06beM GeH3ona 88,8 cM>/Moib):

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

10) Paccuuraiite Bpemsl TOJOBHHHOW KOAryJSIMH a’po30Js C JHCHEPCHOCTHIO YaCTHII

2,5-108 M! wu xommentpammeit 1,5-10° kr/mM°, ecnm KoHCTaHTa OBICTPOH KOATYIAIIHH
Cmomyxosckoro pasna 3-107° m¥/c. TInotHOCTS "acTuIr a3p0o30ms MpuMuTe paBHOit 2200 Kr/Me.

11) Omnpeaenure AUAMETp Kanmwuisipa, eCiii XJI0pohopM MOTHSIICS B HEM Ha BelocTy 12,3 cM.
o =27 mJlx/M?; Ap = 1490 kr/m®, ® = 0 °C.

12) PactBopennoe B Bojme I[TAB ancopOupyeTcs Ha MOBEPXHOCTH paslelia BOAA-PTYTh H
COOTBETCTBUM ¢ ypaBHeHUeM Jlenrmiopa. [1pu sToMm, npu konuentpamuu I1AB 0,2 monb/i, cTeneHs
3aroyiHeHus mnoBepxHocTu paBHa 0,5. Paccuuraiite 3HaueHHe MeX(Pa3HOTO MOBEPXHOCTHOIO
HATsDKEHHWsT Ha rpaHune pryTb-pactBop npu 25°C u CIIAB = 0,1 Monb/n, yduThiBas, 4Tro B
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orcytctBue [IAB moBepxHocTHOE HaTspkeHue coctapisieT 0,375 JIx/M2, a Tuiomans, 3aHuMaeMast
monekynoii ITAB B MoHOcHOe paBHa 20+10-20 M2,

13) Paccuuraiite Tommuny audpdysnoir yactu [ADC uactun ruaposons Agl mpu 25 °C.
Hucnepcuonnas cpena 3ois (€ = 77) comepxut Ba(NO3)2 (M = 261) ¢ konnenrpauueit 50 r/m3.
Bo ckonbpko pa3 u3menutcs TommuHa JudQy3HONH uactH, ecau KoHIeHTpauuio Ba(NO3)2
MOBBICUTH B 4 paza?

14) PaccuuraiiTe ynciieHHy0 KoHueHTpanuio 305 Al2O3, eciu U3BECTHO, YTO €ro MaccoBast
KoHIeHTparus paBHa 0,3 xr/m°. Kospduument nuddysun gactun 2-10° m?%/cyTkm, mioTHOCTh
Al;03 4 r/em®, BsizkocTs cpenb 107 Tla-c, Temneparypa 25°C.

15) HaiinuTe BelM4MHY 3JEKTPOKMHETUYECKOTO MOTCHIIMANA Ul CYCIICH3UH KBapla B BOJE,
ecJIi Tpu 3eKkTpodopese yacTHUIlbl nepemenarores k aHoay. Cmemienue rpanunsl 3a t = 30 Mun
cocraBuno 5,0 cm. HampsxeHHoCTh dnexTpuueckoro mons H = 10-102 B/m. JIuanexktpuueckas
TIPOHUIIAEMOCTh cpejibl € = 81, Bsa3kocTh cpenpl 7 = 1-107° H-c/m?.

OueHoYHBIE CpPeICTBA /1Js POBe/IeHUsI POMEKYTOUYHOI aTTecTAlNU

QKSaMGHaHI/IOHHHﬁ OHJIET COCTOHUT W3 TPEX TCOPCTUYCCKHUX BOIIPOCOB, TCMATHKAa KOTOPLIX
MMpeacTaBJiCHAa B IpOTrpaMME KaHAUJAATCKOI'0 9K3aMCHa.

OO0pa3ubl 6mJ1eTOB
Pdusnyeckas XuMusa

buner 1

1. OcHOBHBIE TMOJOXKEHUS KIIACCUUECKOW TEOpUHM XHMHYECKOro crtpoeHusi. CTpyKTypHas
dopmyna u rpad monekynsl. M3omepus. Kondopmanuu momnekyn. CBsi3b CTpOCHHS U CBOWCTB
MOJIEKY L.

2. OCHOBHbIE TOHATUSA TEPMOAMHAMUKHU: H3OJUPOBAHHBIE U  OTKPBITHIE CHCTEMBI,
PaBHOBECHBIE U HEPABHOBECHBIE CHUCTEMBbl, TEPMOJMHAMHUYECKHE IIEPEMEHHbIE, TEeMIlepaTypa,
VWHTCHCUBHBIE U SKCTCHCUBHBIE IIEPEMEHHBIE. Y PABHEHUS COCTOSTHUS.

3. IIpocThie U CIOKHBIE PEaKIH, MOJIEKYISIPHOCTh U CKOPOCTh MPOCTOH peakiuu. OCHOBHON
HOCTyJaT XUMUYecKoi KuHeTHKH. CrocoObl ompeaeneHHus CKOpocTH peakiuu. Kunerndeckue
kpuBble. Kunernueckue ypaBHeHus. KoHcTaHTa CKOpOCTM M TOPSAOK peakuuu. Peakuun
NIEPEMEHHOT0 MOPsAKa.

buner 2

1. O6mme TPUHIUIIEI KBAaHTOBO-MEXAHUYECKOTO OMHUCAHUS MOJEKYJSPHBIX CHCTEM.
Crauuonapunoe ypaBHenue Illpegunrepa mms cBOOOIHON  MONeKynbel. AnuabaTtuyeckoe
npuOJIKeHNe. DIEKTPOHHOE BOJIHOBOE YPaBHEHHE.

2. IlepBblit 3aKOH TepMOAMHAMUKH. TeruoTra, paboTa, BHYTPEHHSS SHEPTUs, SHTAJbIIHS,
TEIJIOEMKOCTh. 3akoH ['ecca. CTaHAapTHBIE COCTOSIHUS M CTaHIApTHBIE TEIJIOTHl XUMHUYECKHUX
peaxiuii. 3aBUCUMOCTb TEIIOBOTO 3¢ dekTa peakiuu oT Temnepatypsl. @opmyna Kupxroda.

3. [lpyHIMIT HE3aBUCUMOCTH JJIEMEHTApHBIX cTaguii. KuHeTwdeckwe ypaBHCHHS JUIS
00paTHMBIX, TAPAJUIENBHBIX U MOCTIEeI0BATEIbHBIX PEAKIIHil.

buner 3

1. Konebanust monexkyn. HopmanbHble KoneOaHUs, aMIUTUTYJbl W 4YacTOThl KoyieOaHUM,
Y4aCcTOThl OCHOBHBIX KoOJieOaTeNnbHbIX nepexonoB. Konebanus ¢ 6onpuioi amminTyoi. Bpamenue
MoJieKyJ1. Pa3nnyHble THIIBI MOJIEKYJISIPHBIX BOJTYKOB. BpaiaTenbHble YpOBHU SHEPTUH.

2. BTopoii 3aK0H TepMOJMHAMUKN. DHTPONHUS U €€ U3MEHEHHUsI B 00paTUMBIX 1 HEOOpaTHUMBIX
npoueccax. Teopema Kapno — Knaysuyca.

3. Llennble peakuuu. KnHeTnka Hepa3BeTBICHHBIX U Pa3BETBICHHBIX LEMHBIX PEAKLIUH.
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buner 4

1. DnekTpoHHOE CTPOEHUE aTOMOB U MOJIEKYI1. OTHOANIEKTPOHHOE TPUOIMKEHNE. ATOMHBIC U
MOJICKYJISIpHBIE OpOUTAIN. DIEKTPOHHbIE KOHGHUrypanuu ¥ TepMmbl atoMoB. IIpaBuno XyHza.
OJeKTpOHHAas IIOTHOCTh. PacmpenesieHue 31eKTPOHHOM IUIOTHOCTH B IBYXaTOMHBIX MOJIEKYJIax.

2. OynnameHnTanbHble ypaBHeHHs [ u60ca. Xapakrepuctuueckue ¢pyHkuuu. JHeprus [ u66ca,
sHeprusa ['enbmronbia.  YpaBHeHus MakcBemia.  YCIOBMSL  PaBHOBECHsT U KPUTEpHUHU
CaMONPOM3BOJILHOTO MPOTEKaHMs MpoleccoB. YpaBHeHue ['m60ca — Iembmronbia. Pabora u
TEIUIOTa XMMUYECKOT'0 Mpolecca. XMMUYECKHE TOTEHIUAIBL.

3. 3aBUCUMOCTh CKOPOCTH pPEAKLMU OT TEeMIIepaTypbl. YpaBHEHUE AppeHuyca. DHeprus
AKTUBAIIMU U CTIOCOOBI €€ OIpe/IeIeHusI.

buner 5

1. MaTepriperanust cTpOSHHUsI MOJIEKYJl Ha OCHOBE OpOMTAJIbHBIX MOJENIEH M HCCIIEIOBAaHUS
pacrpeneneHuss  JIEKTPOHHOM  IUIOTHOCTU. JIOKanu3oBaHHBIE  MOJIEKYJISIPHbIE — OpOMTANH.
['ubpuauzamms.

2. XMMHUYEeCKOe paBHOBECHE. 3aKOH JEHCTBYIOUIMX Macc. Pa3nuyHble BUABI KOHCTAHT
paBHOBeCHsI U CBA3b Mexay HUMU. M3orepma Bant-T'odda. YpaBHeHus uzobapsl U M30XOpHI
xumuueckoi peaxkuuu. IlpuBenennass sHeprus ['ub0ca u ee HCHONb30BaHUE MJISI PAcUETOB
XUMHYECKNX PABHOBECHUH.

3. DneMeHTapHbIE aKThl XMMHUYECKUX PEaKIUi U (U3NYECKUHA CMBICI SHEPTUU aKTHBAIIHU.
Tepmuueckuil 1 HeTepMUYECKHE IMyTH aKTUBALMU Mosiekysd. OOMeH sHeprueil (IOCTyNaTeNbHOM,
BpalllaTeIbHOM W  KOjeOaTesJbHOM) MpU CTOJKHOBEHUSAX MOJEKyJl. Bpems penakcauuu B
MOJIEKYJISIPHBIX CUCTEMAX.

buner 6

1. IlpencraBiienus o 3apsax Ha aToMax U MopsiiKax cBsi3eil. Pa3nuuHble METO/bI BBIIETICHUS
aTOMOB B MoJieKyJiaX. MIHJIeKChl peakinOHHOM criocoOHocTH. Teopust rpaHUYHbBIX OpOUTaIEH.

2. IlpubnmmkeHue <« KECTKUH pPOTaTop — TapMOHHMYECKHH ocrmuiaTopy». CocTaBisionme
BHYTPEHHEH DSHEPruM, TEIIOEMKOCTM W S3HTPONHMH, OOYCJIOBJIEHHbIE MOCTYNATEIbHBIM,
BpalllaTeIbHbIM U KOJIeOaTeIbHBIM JBUKECHUEM.

3. Teopuss mepexoAHOro COCTOSIHMA  (aKTMBMPOBAHHOTO KoMmIuliekca). IloBepxHOCTB
noteHuuanbHou sHepruu. IlyTh M koopaumHata peakuuu. CTaTUCTHYECKMM pacyeT KOHCTaHTHI
CKOPOCTH. DHEpPIHs W JHTPOIUSA akTUBauuH. VCnoiap30BaHUME MOJEKYJSPHBIX MOCTOSHHBIX IPU
pacyeTe KOHCTAaHThl CKOPOCTH.

buner 7

1. Toueunble rpynmbl CUMMETpUM MoJekyd. OOmiye CBONHCTBA CHUMMETPUH BOJHOBBIX
GYHKIMI M MOTEHUMAJIBHBIX IMOBEpXHOCTEeH Mosekys. Kraccugukaius KBaHTOBBIX COCTOSHUI
aTOMOB U MOJIEKYJ 10 cuMMeTpuH. CHMMETpHUSl aTOMHBIX M MOJIEKYJIIPHBIX OpOHTajiel, G - U T -
opoutanu. 1 -OJIeKTPOHHOE MPUOIINKEHHUE.

2. Pacyer KOHCTaHT pPAaBHOBECHSI XUMHUYECKHMX pPEAKIHi B HACATHHBIX Tra3aX METOJAOM
CTaTUCTUYECKOM TepMOoAMHAMUKH. (CTaTHCTHYECKass TEPMOAMHAMMKA PEAIbHBIX  CHUCTEM.
[ToreHnnanbl MEXMOJIEKYJISIPHOTO B3aUMOJICHCTBUS U KOH(PUIypallMOHHBIA HWHTETpasl s
peanbHOro rasa.

3. MoHOMOITEeKyIISIpHBIE peaknuyd B raszax, cxema JlmHmemana — XpuctuanceHa. Teopus
PPKM. bumonexyispHble U TPUMOJIEKYJISIPHBIE PEAKLIUH, 3aBUCUMOCTD NPEAIKCIIOHEHIIUAIBHOTO
MHOXHTEJSI OT TEMIIEPATYPHI.

burer 8

1. JIunonbHBIE MOMEHT M MOJSIPU3yeMOCTb MOJIEKYJ. MarHUTHbIE MOMEHT M MarHUTHas
BOCITpUUMYHUBOCTE. D PexTrl [lITapka n 3eemana. MarHUTHO-PE30HAHCHBIE METOTbI HCCIICTIOBAHUS
CTPOEHHS MOJIEKYJ. XUMUYECKUN CABUT.

2. Pactipenenenust boze — DitHmTeiitna 1 @epmu — upaka. BeIpokIeHHBIN HaeambHBIN Ta3.
ONEKTPOHBI B MeTajuiax. Y poBeHb depmu.
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3. Peakiun B pacTBOpax, BIUSHHE PAcCTBOPHUTEIS M 3apsija pearupyromux YacTHIIL.
Kinerounslii a3¢hexT u compBararmms.

buier 9

1. OnTrueckue CHEKTPhl MOJIEKYNI. BeposTHOCTH TepexoJoB W mpaBuia oTOopa mpu
nepexoiax MeXay Pa3InYHbIMU KBAHTOBBIMU COCTOSIHUSIMU MOJIEKYJ. CBsI3b CIIEKTPOB MOJIEKYI C
ux crpoenueM. OmnpeneneHue CTPYKTYPHBIX XapaKTEPUCTUK MOJEKYJI M3 CIEKTPOCKOIMMYECKHUX
JAHHBIX.

2. OCHOBHBbIE MOJIOKEHUS TEPMOIMHAMUKH HEPABHOBECHBIX MTPOLIECCOB.

3. DoToXuMHUYECKHE u paaralMOHHO-XUMUYECKHE peaKkiuu. DneMeHTapHbIe
dboToxuMHUECKHEe MPOIecChl. DKCUMEPhl U KCHUIUIEKCHl. M3MeHeHne QpU3n4ecKux U XUMHYECKHX
CBOMCTB MOJICKYJl MPH 3JIEKTPOHHOM B030yXkaeHUU. KBAaHTOBBIM BBIXOJ. 3aKOH ODWHINTEHHA —
[ITapxka.

buner 10

1. OcHOBHBIE  COCTaBJISIOUIME MEXMOJIEKYJSIPHBIX — B3auMojelcTBUN.  MonekynspHble
KOMIUIEKCBI. BaH-znep-BaanbcoBbl MoseKyJbl. Kitactepsl aToMoB U Mosekyn. BogoponHas cBs3b.
CynepMoeKyJibl U CynpaMoJIeKyJIIpHask XUMHUSL.

2. Paznuunble THUIBl pacTBOpoB. CrocoObl BhIpaXKEHUs cocTaBa pacTBOpoB. MieanbHble
pacTBOpBl. JlaBneHME HACBIMIEHHOIO Iapa XUIAKUX pacTBOpoB, 3akoH Payisa. HewneanbHble
pacTBOpHI U UX cBoiicTBa. Metoa akTuBHOCTEH. KO dUIMEHTHl aKTUBHOCTH U UX OIpEJIeJIEHUE.

3. XuMHUYECKHE UCTOYHUKH TOKA, UX BHJIBL. DJIEKTPOXUMUYECKAst KOPPO3Hsi. MEeTOAbI 3aIUThI
OT KOPPO3HUH.

buner 11

1. CtpoeHue OCHOBHBIX TUIIOB OPIraHUYECKUX U AIIEMEHTOOPTaHUYECKUX COEIMHEHUM.

2. KomuuratuBHble cBOICcTBa pacTBOpoB. M3MeHeHHe TeMIepaTypsl 3aMep3aHusl pacTBOPOB,
Kpuockonus. 3oHHas MmiuaBka. OcMmorudeckue siBieHus. [lapruanbHble MOJIBHBIE BEJIUYMHBI, UX
orpeeneHue JUisi ONHAPHBIX CUCTEM.

3. Knaccudpukanus KaTaluTHYECKUX PEAKIUHd M KaTalu3aTopoB. TeopHsl MPOMEXYTOUHBIX
COCIMHEHUH B KaTajau3e, MPUHIUI YHEPTETUYECKOIO0 COOTBETCTBUS.

buner 12

1. UneansHble kpuctayuibl. Kpucraminueckas pelieTka MW KpUCTAIMUECKas CTPYKTypa.
Peanbnple kpucTamiasl. Tumbl nedeKkToB B pealbHbIX KpucTauiax. Kpucramiel ¢ HemojgHOH
YHOPSAA0OYEHHOCTBIO. JJOMEHHBIE CTPYKTYpbl. ATOMHBIEC, HOHHBIEC, MOJIEKYJISIPHbIE U JAPYTUE THUIIBI
KpucTayios. Ilenoueunsle, KapKacHbBIE U CJIOUCTBIE CTPYKTYPBI.

2. 'ereporennble cucteMbl. [IoHATHS KOMITOHEHTa, (a3bl, creneHn cBoOozbl. [IpaBuio ¢a3
I'n66ca.

3. KucnotHo-ocHoBHOI Katanm3. KuHeTHka © MexXaHW3M peaknuid CrernuduyecKkoro
KHCJIOTHOrO Katanusza. OyHKIuu KucinoTHocT ['ammera. KuneTnka nu MexaHM3M peakuuil oo1ero
KHCJIOTHOTO KaTanu3a. Y paBHeHue bpencrena. HykieobunbHbli 1 37eKTpOUIBHBINA KaTalu3.

buner 13

1. CtpoeHnue TBEpIbIX pPACTBOPOB. YTOPSAOYCHHBIE TBEPAbIE pPacTBOPBL. AMopdHBIE
BemecTBa. OCOOEHHOCTH CTPOSHUS TTOJIMMEPHBIX (a3.

2. JIByXKOMIIOHEHTHBIE CUCTEMBbI. Pa3nuuHble AuarpamMMmbl COCTOSIHHS JIBYXKOMITOHEHTHBIX
cucteM. PaBHOBecue JXHUIKOCTh — MHap B JBYXKOMIIOHEHTHBIX cHcTeMaxX. 3akoHbl [ubbca —
KonoBanoBa. A3e0TpoIHbIE CMECH.

3. Kartamm3 MeTaimiokoMIIeKCHBEIMHA COCOANHCHUAMMN. I'omorenHrIe pC€aknun TuaprupOBaHUA,
WX KHHETUKA U MEXaHU3MBI.
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buner 14

1. Metanibl ¥ NOIYNPOBOJHUKU. 30HHAS CTPYKTypa SHEPreTUYECKOIO CIEKTpa KPUCTAIUIOB.
[ToBepxHocTs ®epmu. Paznuunsie Tumsl npoBogumocTh. Konebanus B kpucraniax. DOHOHBI.

2. Ancopbuus. HM3orepmMbl u  m300apel  ancopOruu.  YpaBHenue ['enpu. Koncranta
a/IcCOpOIIMOHHOTO paBHOBecHUs. Y paBHeHue JIarmiopa. AncopOuus u3 pactBopoB. Xpomartorpadus,
pas3JInYHbIC €€ TUIIBIL.

3. A1copOLIMOHHBIE M KaTaJUTHUYECKHE LIEHTPbI (epMEHTOB. AKTHBHOCTh M CyOCTpaTHas
celleKTUBHOCTh (pepMeHTOB. KoepmenTsl. MexaHn3Mbl pepMEHTaTUBHOIO KaTaiusa.

buer 15

1. XKunkoctu. MruoBeHHas ¥ KoJiebaTelIbHO-YCPEIHEHHAs CTPYKTYPa KUAKOCTH. ACCOLUATHI
U KIacTepbl B KHUAKOCTAX. CTpyKTypa MPOCTBIX KHUAKOCTEH. PacTBOpPBI HEIICKTPOIHUTOB.
CTpyKTypa BOJbI U BOJHBIX PacTBOPOB. CTPYKTYpa KUIKUX JICKTPOIUTOB.

2. PacTBOpBI 37€KTpONUTOB. MOH-TUTIONBHOE B3aMMOJICHCTBUE KaK OCHOBHOW MpoIlecC,
ONPECISAIONNNA  YCTOMYUBOCTh PACTBOPOB  IJCKTPOIMTOB. KO3 PHUIMEHTHI aKTHBHOCTH B
pacTtBopax eKTposuToB. OCHOBHBIC MOJIOKeHHS Teopuu Jlebas — XroKKeds.

3. I'ereporennsiit karanus. OnpeneacHue CKOPOCTH TeTEPOTCHHON KaTAIMTHUECKOW peaKITuu.
VYenbHas ¥ aTOMHasi aKTUBHOCTh. DHEPIHsI AKTHBAIIMH F€TEPOTSHHBIX KATATUTUYCCKUX PEAKITUH.

6. YueOHO-MeTOoAMUYeCKOEe U HH(POPMALMOHHOE 00ecnieYyeHUe TUCIHILTUHBI
OcHoBHasi IMTEpaTypa

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

2. bepaerr, JIx. Xumudeckas cBsi3b: mep. ¢ anri. / JIx. bepmerr. — M.: Mup; bunom.
JlaGopaTtopus 3nanui, 2015. — 245 c.

3. T'opmxos, B. U. OcuoBwl ¢usmueckorr xumuu / B. U. T'opmkos, U. A. Kysneno. — M.:
bunowm. Jlaboparopust 3Hanuii, 2014. — 407 c.

4. PomanoBckuil, b. B. OcHoBbl katanuza: yyeOHoe mocobue / b. B. PomanoBckuii. — M.:
bunowm. Jlaboparopust 3Hanumit, 2015. — 172 c.

5. CunbBepcreiin, P. CnekrtpoMerpuyeckas HICHTH(UKAINS OPraHUYECKUX COCAMHECHUH /[
P. CumsBepcreiin, @. Bebdcrep, 1. Kumi. — M.: bunom. Jlabopartopus 3nanuii, 2023. — 557 c.

JlonoTHUTEIbHAS JINTEpPaTypa

1. Anexcees, P.C. Peakuuu HYKJI€OQUIBHOIO 3aMEIIEHHUs U SIMMHHHUpPOBaHUS: YuyeOHOe
nocobue s cryAaeHtoB Bbiciieil mkonsl / P. C. Anekcees, C. C. Kapnos, B. M. Tepenum,
JI. W1. JIuBanuoBa, M. B. JIusanuos. — M.: JIabopatopus 3Hanuii, 2024. — 284 c.

2. TambOypr, 1O.JI. Teopus W TpakTHKa DJJIEKTpoOCaXIeHUs MeTtayioB / JI. 3anHrapw,
10. JI. 'amOypr M.: JlaGopaTopust 3Hanuii, 2019. — 441 c.

3. Toncansec, K. Hanoctpyktyper B Omomemurmae / K. Toncamsec, K. XampOepmranr,
K. Jlopencun, JI. Haup — M.: bunowm. Jlabopatopus 3nanuii, 2013. — 520 c.

4. T'punByn, H. Xumus snemenrtoB: B 2-x 1. T. 1 / H. I'punByn, A. Opuio. — M.: Jlaboparopus
3nanui, 2023. — 607 c.

5. TI'punByn, H. Xumus snementoB: B 2-x 1. T. 2 / H. I'punaBya, A. Opamo. — M.: JlaGopaTtopus
3nanmi, 2023. — 670 c.

6. Xayen, XK. buomeramnoopranmdeckass xumusi / JK. XKayen. - M.: bunom. JlaGopatopus
snanui, 2015. — 496 c.

7. Koanenko, JI. B. buoxumuueckue OCHOBBI XMMHU OHOJIOTMUYECKH AKTHUBHBIX BEIIECTB!
yaeoHoe mocooue / JI. B. Kopanenko. - M.: bunom. JTabopaTtopus 3nanuii, 2014 — 229 c.

8. Kysnenos, H. T. OcHoBbl HanoTexHosoruu: yueOnuk / H. T. Ky3nenos, B. M. HoBoTopues,
B. A. XKa6pes, B. 1. Maproxun. — M.: burom. Jlaboparopust 3Hanmii, 2023. — 397 c.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Jlay, A. K. Hano- u 6uokommnosutsl / A. K. Jlay, ®. Xyceitn, X. Jlapau. — M.: bunowm.
JlaGopatopus 3nanuii, 2015. — 392 c.

Maiictpenko, B. H. DnantnocenektuBnbie cencopsl / B. H. Maiictpenxko, I'. A. EBTiorun. —
M.: JlabopaTopust 3nanuii, 2023. — 259 c.

Pamenckas, I'.B. ®apmaneBtuyeckas xumus: yueOnuk / I'. B. Pamenckas. — M.:
Jlaboparopus 3nanwmii, 2021. — 640 c.

Peytog, O. A. Opranndeckas xumus: B 4-x 1. T. 1/ O. A. Peyros, A. JI. Kypu, K. I1. Bytun —
M.: bunowm. JlaGoparopus 3nanwmii, 2014. — 567 c.

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

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

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

Peoxonkos, JI. Y. Hanomarepuansi: yuyeObnoe nmocodbue / /1. M. Pepkonkos, B. B. JIéBuna,
2. JI. JI3um3urypu. - M.: bunom. Jlaboparopus 3nanuii, 2014. — 365 c.

Cwmur, M. Opranuueckas xumusi Mapua. Peakiuu, MexaHu3Mbl, CTpOeHHE: Y TIyOJIEeHHBIN
KypcC JIJIs1 yHUBEPCUTETOB U XUMU4eckux By30B: B 4-x T. T. 1 / M. Cmur. — M.: JIaboparopus
3Hanui, 2020. — 458 c.

Cmut, M. Opranudeckas xumusi Mapua. Peakiuu, MexaHusmbl, CTpoeHUE: YTIyOIeHHBIN
Kypc JIJ1s1 yHUBEPCUTETOB U XUMUYeckuX By30B: B 4-x T. T. 2 / M. Cmur. — M.: Jlabopatopus
3nanmii, 2020. — 539 c.

Cmutr, M. Opranuueckas xumuss Mapua. Peakiuy, MexaHU3MbI, CTPOCHHE: YTITyOJICHHBIH
KypcC Ul yHUBEPCUTETOB U XUMHYEeCKHX By30B: B 4-x 1. T. 3/ M. Cmur. — M.: JIaGoparopus
3nanuii, 2020. — 550 c.

Cmut, M. Oprannyeckass xumusi Mapua. Peakiyu, MeXaHU3MBbI, CTpOCHHE: YTIyOJICHHBIN
Kypc JIJIs1 yHUBEPCUTETOB U XUMU4eckux By30B: B 4-x T. T. 4 / M. Cmur. — M.: Jlaboparopus
3Hanui, 2020. — 511 c.

CrapoctuH, B. B. Marepuansl ¥ MeToIbl HAaHOTEXHOJOIWHU: YyuyeOHoe mocobue /
B. B. Crapoctun. — M.: bunowm. Jlaboparopus 3nanuii, 2014. — 431 c.

HMumkun, I'. T. HanosnekTpoHuka. DieMeHThI, TPUOOPHI, yCTpoiicTBa: yueOHOoe mocodue /
I'. I'. IlInmkun, U. M. Arees. — M.: bunowm. Jlabopatopust 3Hanuit, 2011, — 408 c.

JIEKTPOHHBIE PECYPChI

BacunbiioBa, W.B. Opranuueckas u ¢QuskommougHas XuMus [DIEKTPOHHBIN pecypc]:
yuebHoe nocobue / U.B. Bacunwosa, T.U. bokosa, 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. AncopOuus opraHuueckux KuAciIoT: MeTol. yka3aHus K J1abOpaTOpHBIM
pabotam mo kypcy «@Puznueckas U KOJJIOMJIHASA XUMUs» [DIEKTPOHHBIA pecypc]: ydeOHo-
metoaudeckoe nmocobue / E.E. I'onyapenko, H.M. Enuceesa ; mon pen. A.M. I'onyGeBa. —
OnekTpoH. gaH. — MockBa: MI'TY um. H.D. baymana, 2007. — 23 c. — Pexum moctyna:
https://e.lanbook.com/book/58563. — 3aru. ¢ skpaHa.

Axynosa, FO.I1. ®usnueckas xumus. Teopust u 3amaun [DNEKTPOHHBINA pecypc]: yueOHOe
nocobue / FO.IT. Axynosa, C.I'. M3otoBa, O.B. IIpockypuna, N.A. UepenkoBa. — DIEKTPOH.
nan. —  Cankrt-IletepOypr: Jlamp, 2018. — 228 c¢. — Pexum pgocryna:
https://e.lanbook.com/book/110903. — 3aru. ¢ skpaHa.

AdanaceeB, Bb.H. ®usmuueckas xumus [DIeKTpoHHBIH pecypc]: yuebHoe mocobue /
b.H. Adanacwes, 10.I1. AxynoBa. — Dnektpos. nan. — Cankrt-IlerepOypr: Jlans, 2012. —
416 c. — Pexum nocryna: https://e.lanbook.com/book/4312. — 3arm. ¢ skpana.

bokmreitn, b.C. ®u3ndeckas XuMus: TepMOAMHAMUKA M KMHETHKA [DJIEKTPOHHBIA pecypc]:
yuebHoe nocodue / b.C. bokmreitn, M.11. Menzenes, }0.B. IloxBucHeB. — DIeKTpOH. JaH.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

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

bynanos, B.B. KmtoueBbie Bompochkl Kypca (pusnyeckord XUMHH [DIEKTPOHHBIM pecypc] :
yuebHoe nocodue / B.B. bynanos. — Dnektpon. nan. — MBanoso: UT'XTY, 2007. — 48 c.
— Pexxum pocrtyna: https://e.lanbook.com/book/4493. — 3armn. ¢ skpaHa.

bymunoposa, I'.B. ®dusudeckas xumus [DIeKTpoHHBIH pecypc]: yueObHOe mocobue /
I'.B. bymunoposa, 10.I'. I'anamernunos, X.M. Spomesckas, B.I1. bapabanoB. — DieKTpoH.
man. —  Kazans: KHUTY, 2012. — 396 c¢. — Pexum jgocryna:
https://e.lanbook.com/book/73471. — 3aru. ¢ skpaHa.

Hepsoun, B.A. ®usnveckas XUMHsI AUCIEPCHBIX CUCTEM [DIEKTPOHHBIA pecypc]: yueOHOe
nocobue / B.A. llepsioun, E.Il. ®apadonroBa. — Dnekrpon. nan. — ExarepunOypr: YpdV,
2015. — 88 ¢. — Pexxum nmoctyma: https://e.lanbook.com/book/98417. — 3armn. ¢ skpaHa.
Epemun, B.B. OcHoBbl dusnueckoit xumuu. Teopusi. B 2 9 [DnekrponHblii pecype]: yueOHOe
nocobue / B.B. Epemun, C.U. Kapros, U.A. Ycnenckas, H.E. Ky3pMeHKko0. — DneKTpoH. J1aH.
— Mocksa: M3parensctBo "Jlaboparopus 3nanmii”, 2015. — 589 c¢. — Pexxum goctyna:
https://e.lanbook.com/book/84118. — 3ar1. ¢ skpaHa.

Jlepenosa, O.B. OcHOBHbIE MOHATUS U ONpPEIENCHUS TUCHUIUIMH «DPuznueckas XUMUSD» U
«Komnougnas xumus» [DIeKTpoHHBIN pecype]: ydeOHoe mocodue / O.B. Jledenona,
M.II. Hemuesa, A.C. Bamypun. — Dnektpon. gan. — MBanoso: UI'XTY, 2017. — 109 ¢. —
Pexwum nocryna: https://e.lanbook.com/book/107402. — 3aru. ¢ skpaHa.

MaxkcumoB, A.l1. BBenenue B HenuHEHHYI0 (pU3NUECKYI0O XMMHUIO [DIEKTPOHHBIN pecypcl:
yaebHoe mocobue / A.M. MakcumoB. — DiektpoH. naH. — WBanoso: UT'XTY, 2010. — 174
c. — Pexxum poctyna: https://e.lanbook.com/book/4513. — 3aru. ¢ 3kpaHa.

Mapunkuna, ['A. ®usnueckas W KOJUIOUJHAA XUMHS [DJIEKTPOHHBINM pecypc]: ydeOHoe
nocoobue / I'.A. Mapunkuna, H.I1. Ilonsxosa, FO.M. KoBanp. — DnekTtpoH. naH. —
Hosocubupck: H'AY, 2009. — 151 ¢. — Pexwum moctyma: https://e.lanbook.com/book/4568.
— 3aru. ¢ sKpaHa.

MopaueBckuii, A.I'. @usnueckas xuMus. ['eTeporeHHble cucTeMbl [DNEKTPOHHBIA pecypcl]:
yuebHoe mocobue / A.. MopaueBckuii, E.I'. ®@upcoBa. — DnekTpoH. naH. — CaHKT-
[TetepOypr: Jlanp, 2015. — 192 c¢. — Pexum gocryna: https://e.lanbook.com/book/60048. —
3ari. ¢ ’KpaHa.

Mopauesckuii, A.I'. ®usndeckas xumus. [IoBepXHOCTHBIE SIBIEHUS U AUCHEPCHBIE CUCTEMbI
[DnexkTpoHHBIN pecypc]: yuebHoe mocobue / A.I'. MopadeBckuil. — DIEKTPOH. JaH. —
Cankr-IlerepOypr: Jlans, 2015. — 160 c. — Pexum JOCTYyIIa:

https://e.lanbook.com/book/64335. — 3ar1. ¢ skpaHa.
Mopauesckuii, A.I'. ®usnueckas xumusa. TepMOAMHAMHMKA XUMHYECKHX pEaKUU
[OnexkTpoHHBIN pecypc]: yduebnoe mocobme / A.I. Mopauesckuii, E.I'. ®upcoBa. —
OnexkTpoH. npaH. — Cankr-IlerepOypr: Jlanp, 2015. — 112 c. — Pexum nocryna:
https://e.lanbook.com/book/64336. — 3ar1. ¢ skpaHa.

Hemunos, C.B. Ontuueckoe marepuanoBefenue: dusndeckas XUMHs CTEKJIA, Kype JEKIMH
[DnexkTponHbI pecypc]: yuebHoe mocooue / C.B. HemunoB. — Dnektpon. man. — CaHKT-
[Tlerep6ypr: HHUY  HUTMO, 2009. — 113 c¢. — Pexum  gocryna:

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

Hurmatynnun, H.I'. ®usndeckas u xoutouaHas XuMus [DNEKTPOHHBIA pecypc]: ydeOHoe
nocobue / H.I'. Hurmatynnun. — DnektpoH. naH. — Cankr-IlerepOypr: Jlans, 2015. — 288
c. — Pexum nocryma: https://e.lanbook.com/book/67473. — 3arun. ¢ skpana.

OCHOBBI XUMHUYECKOIH TEPMOJANHAMUKY K Kypcy PpHU3MYecKoi XUMUU [ DIeKTPOHHBIH pecypc]:
yueOHoe mocobme / coct. bymmmopoa I'.B., TI'amsmermunoB FO.I'., Spomesckas X.M.,
bapa6anoB B.I1. — Dnektpon. nan. — Kazaus: KHUTYVY, 2011. — 218 c. — Pexxum nocryna:
https://e.lanbook.com/book/73353. — 3ar1. ¢ skpaHa.

[TorioBa, A.A. ®usndeckas xuMus [DIeKTpOHHBIN pecypc]: yuebHoe nocodbue / A.A. ITonona,
T.b. IlonoBa. — 3nextpoH. naH. — Cankr-IlerepOypr: Jlanp, 2015. — 496 c. — Pexum
noctyma: https://e.lanbook.com/book/63591. — 3armn. ¢ skpana.
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20. Ponun, B.B. OcHOBBI (hu3ndecKol, KOUIOUAHOW U OWOJOTHYECKON XMMHU : KypC JICKIIUH
[DnexTpoHHBIH pecypc]: yuebHoe nocobue / B.B. Poqun. — Dnekrpon. qan. — CTaBpOIIOJib:
CtT'AY, 2012. — 124 ¢. — Pexum noctymna: https://e.lanbook.com/book/5763. — 3armn. ¢

JKpaHa.
21. Canem, P.P. ®usnueckas xumus. TepMoauHaMuka [ DJIeKTpOHHBIN pecypc]: yueOHoe mocodue
| P.P. Canem. — DnektpoH. gaH. — Mocksa: ®usmamiut, 2004. — 352 c. — Pexum

noctyra: https://e.lanbook.com/book/59271. — 3armn. ¢ skpaHa.

22. Cadonosa, JLII. ®usuveckass XuMusi UCIEPCHBIX CHCTEM [DIEKTPOHHBIA pecypc]: ydaeOHo-
Meroandeckoe nocooue / JI.IT. Cadonona, B.B. Kopones, B.I. CaBenbeB. — DIEKTPOH. J1aH.
— HUBanoBo: UT'XTY, 2007. — 40 c. — Pexum nmocryna: https://e.lanbook.com/book/4465.
— 3ar. ¢ sKpaHa.

23. CpupunioB, B.B. ®usnueckas xumus [DNeKTpoHHBIA pecypc]: ydeOHOe Tmocobue /
B.B. Ceupunos, A.B. CBupunoB. — Dnektpos. nan. — Cankr-IlerepOypr: Jlanp, 2016. —
600 c. — Pexxum noctymna: https://e.lanbook.com/book/87726. — 3ari. ¢ s3xpana.

24. CemepukoB, 1.C. ®usndeckass XUMUsI CTPOUTEIBHBIX MaTEPHANIOB [DIEKTPOHHBIA pecypc]:
yueObnoe mocobue / WN.C. CemepukoB, E.C. I'epacumoBa. — DJIEKTpOH. JaH. —
ExarepunOypr: YpdV, 2015. — 204 c. — Pexum JoCTyma:
https://e.lanbook.com/book/98419. — 3aru. ¢ skpaHa.

25. CumonoB, B.H. PaBHOBecHass 1 HepaBHOBECHAsI TEPMOJMHAMUKA: METOINYECKHUE YKAa3aHUS K
BBITIOJTHEHHIO JIA0OPATOPHBIX PadoT 1o Kypey «Dusnueckas XuMus» [ DIEKTPpOHHBIN pecypce]:
metonuueckue ykazanus / B.H. Cumonos, A.B. Bemumanckuii, K.O. bazaneeBa. —
OnektpoH. gaH. — MockBa: MI'TY um. H.D. baymana, 2011. — 37 ¢c. — Pexxum nocrymna:
https://e.lanbook.com/book/62043. — 3aru. ¢ skpaHa.

26. Tep3usH, T.B. ®usndeckas U KOJUIOUIHAS XUMHS [ DIIEKTPOHHBIN pecypc]: yueOHoe mocodue
/ T.B. Tepausin. — DnektpoH. naH. — ExatepunOypr: Yp®V, 2012. — 108 c. — Pexum
nocrtyna: https://e.lanbook.com/book/98442. — 3ari. ¢ skpaHa.

27. dusnueckas xumus [DNeKTpoHHBIN pecypc]|: yuebHoe nocobue / H.M. CenuBanoBa [u Ap.].
— OmnekTtpon. gaH. — Kazans: KHUTY, 2016. — 188 c¢. — Pexum pocryna:
https://e.lanbook.com/book/102111. — 3aru. ¢ 3kpaHa.

28. Ilpipo, JI.B. ®duzndeckass XUMUS: XUMUYIECKOE paBHOBecHE [DIIEKTPOHHBIN pecypc]: ydaeOHo-

meroaunyeckoe nocobue / JI.B. Lpipo, C.5. AnekcanapoBa. — DJEeKTpOH. JaH. — TOMCK:
1TV, 2012. — 117 c. — Pexum npocryna: https://e.lanbook.com/book/44984. — 3arx. ¢
JKpaHa.

HOpMaTI/IBHI)Ie AOKYMCEHTDBI

1. ®enepanbHble rocy1apCcTBEHHbIE TPEOOBAHUS K CTPYKTYpE MPOrpaMM MOJATOTOBKU Hay4YHBIX U
Hay4YHO-TIEJarOTHYEeCKUX KaJpOB B aCHUPAHTYpe (AIBIOHKTYpPE), YCIOBUSAM MX peau3aluy,
CPOKaM OCBOEHHS 3TUX IPOrpaMM C Y4YeTOM pa3lnyHbIX (GopMm oOyudeHus, 00pa3oBaTEIbHbBIX
TEXHOJOTUH W  OCOOEHHOCTEH  OTHENbHBIX  KaTeropui  acnupaHTOB  (aJbIOHKTOB),
yTrBepxkaeHHble [Ipukazom Munoopuayku Poccun ot 20.10.2021 Ne 951 (nanee — OI'T);

2. IlonoxeHne O TOATOTOBKE HAYYHBIX M HAayYHO-TIEJArOrMYECKUX KaJpoB B AacIUpPaHTYpe
(amproHKTYpE), yTBep)KIeHHOe [TocTanoBnennem [IpaButensctBa PO ot 30.11.2021 Ne 2122;

3. IlonoxeHne O TPHUCYKICHUM YYEHBIX CTeneHel, yTBepxaeHHoe IlocTaHoBIeHUEM
[TpaButensctBa PO oT 24.09.2013 Ne 842;

4. TTactiopt Hay4HOI1 crieranbHOCTH 1.4.4. duznueckast XUMHUSL.

PexoMeHayeMble HCTOYHUKH HAYYHO-TEXHHYECKON HH(popManuu
HayuHo-TexHu4eckue ;kypHaJjbl n3 0ndauoreynoro ponnga HpUX CO PAH:
1. BectHuk Poccuiickoit akageMuu HayK.

2. Bricokomornekymsipublie coeaunenus. Cepust A: Ou3uka mojamMepos.
3. Bricokomonexymnspabie coequaenus. Cepust b: @uznka moammepos.
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~No

10.
11.
12.
13.
14.

15.

Jloxitagel akaeMuu HayK.

XKypnan ob1meit Xumuu.

’KypHan opraHn4ecKkoi XuMHH.

JKypHau npuki1agHoi XUMHUH.

JKypHai cTpyKTypHOH XUMHUH.

N3Bectusa Akanemuu Hayk. Cepust XUMHUYECKas.

. Ycnexu XuMmud (3JEKTPOHHBIN KypHAI).

. XUMHKO-(papMarieBTUIECKHA KypHaI.

. XUMHS B HHTCPCCAax YCTOP'I‘IHBOFO Pa3BUTHA.
. XMMHSI T€TEPOLIMKINYECKUX COCIUHEHUN.

. DIEKTPOXUMUSL.

. Journal of Sulfur Chemistry.

. Mendeleev Communications.

3JIeKTp0HHO-61/I6J'II/IOTe‘leIe CUCTECMbI npo«beccnonanbﬂme 0a3bl JaHHbIX,
I/IH(l)OpMaIII/IOHHbIe CIIPpaBOYHBIC U TIOUCKOBBIEC CUCTEMbI:

Xumuueckass pedeparuBHas ciyx06a AmepukaHCkoro xumuueckoro oomecrBa CAS
SciFinder https://sso.cas.org/

®denepanbHbBI HHCTHTYT MPOMBIILICHHON coocTBeHHOCTH http://www1.fips.ru.

DdenepanbHas ciryx0a 10 HHTSILICKTyalbHOM coOcTBeHHOCTH http://Www.rupto.ru.

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

Academic Reference — 0a3a maHHBIX MOJHOTEKCTOBBIX AHTJIOSN3BIYHBIX PECYPCOB MO BCEM
aKaJeMUYeCKUM JHMCIUIUIMHAM, OIyOirKoBaHHbIX B Kurtae https://ar.cnki.net.

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

baza njaHHBIX 3J1eKTPOHHO-0MOIMOTeUHOM cucteMbl «Jlanby» https://e.lanbook.com/.

Pecypcbr ynanmennoro mocryna u 6as3el manHbeix PIBYH TocynmapcrBenHON myOamuHOM
Hay4HO-TexHu4eckoi oudmmorexkn CO PAH http://www.spsl.nsc.ru/.
OneKTpoHHO-0MOaMoTeuHast cuctema LlentpansHoii HayuHol Oubauorexku MHI[ CO PAH (na
6aze AUBC «poucy) http://csl.isc.irk.ru/.

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

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

Caiit BAK Muno6pHayku P® https://vak.minobrnauki.gov.ru/.

OnexTpoHHas HH(opMalmoHHo-o0pa3oBatenbHas cpena UpX CO PAH
http://eios-irich.com.ru/moodle/.

[Topran nist aciupaHTOB U COMCKaTesel yueHol crenenu: http:/www.acnupantypa.pd/.

becniiaTublie opuuManbHbIe OTKPLITHIE pecypcbl MHTEpHeT:

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

Pecypc oO0benunser 6onee 10000 Hay4yHBIX >KypHAlOB IO Pa3IUYHBIM OTpACisM 3HAHUUN
(oxoJ10 2 MUIITMOHOB cTaTeit) u3134 cTpan mupa.

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

B 6aze pasmemeno 6onee 3000 KHUT TO pa3iMYHBIM OTpACisM 3HAHUH, NMPETOCTaBICHHBIX
122 Hay4HBIMU U3/1aTE€IBCTBAMH.

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

baza mannbpix Brmouaer 6osee 300 peneH3upyeMbIX KypHAIOB 1O OMOMEIUITMHE, MEIUIIMHE
U eCTECTBEHHBbIM HaykaM. Bce craThm, pa3MelrieHHble B 0a3e, HaXoAiATCs B CBOOOJHOM
JOCTYTIE.

OnekTpoHHbIA pecype arXiv https://arxiv.org/

Kpynueiimmii 6ecriiaTHbIi apXUB 3JIEKTPOHHBIX HAYUHBIX MMyOJUKaLUK 1O pa3aenaM (QU3HKHy,
MaTeMaTHKH, MH()OpPMATHKH, MEXaHWKH, aCTPOHOMHMM U Ouonoruu. Mmeercss moapoOHBIN
TEMaTUYECKHM KaTaJor ¥ BO3MOYKHOCTb [TOMCKA CTaTel M0 MHOKECTBY KPUTEPHUEB.
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5. Komnexkmus xxypranos MDPI AG http://www.mdpi.com/

MHoTOIUCIUTITMHAPHBIA TH(PPOBON M3MATEIBCKUM pecypc, SBISETCS TUIaTGopMoi aJis
pELEH3UPYEMBIX HAyUHBIX XYPHAJIOB OTKPBITOTO Aoctyna, uagatoumxcs MDPI AG (bazens,
[Beitnapus). M3naTenbcTBo BhimyckaeT 6osee 120 pa3sHOOOpa3HBIX 3JIEKTPOHHBIX KYPHAJIOB,
HAXOJIAIIMUXCS B OTKPHITOM JOCTYIIE.

6. HzmarenncTBO ¢ OTKpBITHIM goctyrom InTech http://www.intechopen.com/

[lepBoe u KpymHeiIIee B MUPE MU3JIATEIBCTBO, MyOIMKYIONIEe KHUTH B OTKPBITOM JIOCTYIIE,
okosio 2500 HayuyHbiX m3gaHuii. OCHOBHAs TeMaTH4YeCKas HAINPaBICHHOCTh - (PU3WUYECKHE U
TEXHUUYECKHUE HAYKH, TEXHOJIOTUH, METUIIUHCKNE HAYKH, HAYKH O )KU3HH.

7. baza nannbix xumudeckux coequHenuid ChemSpider http://www.chemspider.com/
ChemSpider — sTo OGecmarHas XuMHYecKas 0a3a JaHHBIX, [PEIOCTABIIAIONMIAS OBICTPHI
JoCTyn K Oosee yeM 28 MUJUTMOHAM CTPYKTYp, CBOMCTB M COOTBETCTBEHHON WH(OpMAIIUU.
Pecypc nmpunaanexutr KoponeBckoMmy xummuueckoMmy oOmiectBy BemukxoOputanuu (Royal
Society of Chemistry).

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

PLOS ONE - xosiekuusi >KypHalIOB, B KOTOPBIX IIyOJHKYIOTCS OTYETHI O HOBBIX
UCCJIEIOBAHMSIX B OOJIACTH €CTECTBEHHBIX HAyK W MEIULUHBL. Bce KypHanbl pa3MelieHbl B
ceobomHoM goctyme (Open Access), Bce CTaTbu MPOXOIAT CTPOroe HAy4dHOE
peleH3uPOBaHUE.

7. MaTepuajbHO-TeXHHYECKOe o0eclieyeHre HAYYHO-HCCIe/10BaTeIbCKOH padoThl

B coorBercTBMM ¢ yd4eOHBIM IUIAHOM 3aHATHS MO AucUUIUIMHE «Dusznyeckas XuUMUSI»
POBOJATCS B (hOpMe JISKIIUH, MTPAKTUYECKUX 3aHATHI U CaMOCTOATEIBHON paboThl 00y4aroIerocs.

Jis peanuszauuu o0pazoBaTeabHOIo mpouecca B (opMe JIeKUUMH M MPAKTUYECKUX 3aHATUH
UCTIONB3YIOTCSl CIIENYIOIIME MMOMEIICHHS: MAaJIblid JIGKIMOHHBIN 3an (OuOimoTeKa), OCHAICHHBINA
KOMIIbIOTEPAMU C JIOCTYNIOM K 0a3aM JaHHBIX M BbIX0JOM B VHTepHeT, yueOHOW Mebenbio U
JEMOHCTPAIIMOHHBIM  000py/IOBaHHEM (KOMIBIOTEp CO CPEACTBAMH 3BYKOBOCIIPOW3BEICHHS,
IPOEKTOP, IKPaH).

Jis ocBoeHMsI TMporpamMmbl OOY4YeHHs W JJs BBIOJHEHHS TPaKTHYECKUX U Hay4HO-
UCCIIEIOBATEIIbCKUX PadOT TO TeMe MAWCCEPTallMU KaKJIOMYy acHUpPaHTy NpPeAOoCTaBIECHO
UHIUBUyalbHOE paldouee MeCTO, OOOpYAOBAaHHOE IPUTOYHO-BBITSDKHOM — BEHTHIIALIUEH,
BOJIOTIPOBOZIOM, ~ BOJIOOTBEICHHWEM,  BO3IYXOBOJOM. ACHHPAaHTHI ~ UMEIOT  BO3MOXKHOCTh
UCIMOJIb30BaTh MaTepUAIbHO-TEXHUYECKHUE CpeJICTBA J1abopaTopuii, B KOTOPBIX BBIMOIHSIOT
JICCEPTAllMOHHBIE Ppa0OThl (OPITEXHUKA, PEAKTHBBL, PACXOJHBIE MaTepuaisl, JabopaTopHas
1ocy1a, U3MEpHUTEIbHOE 000PYA0BaHHE).

[IporpammMHoe obecrieueHme:

JIM1eH3MOHHbIE TPOAYKTHI:

— Microsoft Office 2010 Russian Academic Open;
— Microsoft Office Professional 2010 Russian Academic Open;
— Supgexc  TenmemocT —cucTeMa  BUIACOKOH(EPEHICBSI3M € BO3MOXKHOCTBIO — OOMEHa

COOOIICHUSIMH | TIepeaueii KOHTEHTA B PEXKHME PEaTbHOTO BPEMEHH.

CBoboaHo pacnpoctpansiemoe [10: 6paysep SAunnexc, Mozilia Firefox 60.02, Opera53; Pascal
ABC 3.3; cucrema TEKCTOBOM, ToJ0cOBOH 1 BHuIeocBs3u cBs3u Skype7.41.0.101; mporpamma mist
CO3/IaHUSl DJIEKTPOHHBIX Yy4yeOHBIX mpoaykToB Moodle 3.2.; mporpamma i HpocMoTpa
anekTpoHHBIX ToKyMeHTOB Foxit PDF Reader 9.1.0.5096; apxuBatop 7zip 17.01 beta.

ITpubopnas 6a3a:

OCHOBY MaTepUaIbHO-TEXHUYECKOM 0a3bl MHCTUTYTa COCTaBJSIIOT JBa IHM(POBBIX
MybTHSACpHBIX Dypre-cniektpomerpa SIMP (DPX 400 m AVANCE 400), peHTreHOBCKHA
mudppakromerp Bruker D8 ADVANCE, pentreHoBckuii gudpakromerp D2 PHASER,
uH(ppakpacHbiii Oypbe-criekrpomerp Vertex 70 ¢ Paman npucraBkoi, uH(pakpacHbii dypbe-
cnekrpomerp Excalibar HE 3100 Varian, mukpoanamusarop Flash EA 1112 CHN-O/MAS 200,
mukpoananuzarop Termo Flash EA 2000 CHNS, OITP-cnexkrpomerp ELEXSYS E580, ycranoBka
HaHOCEKYHJHOT'0 MMIYJIbCHOTO (hoTosn3a, xpomaromacc-criekrpomerp QP-5050A, xpomaTtomacc-
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criektpometp Agilent 5975 ¢ xumudeckoit nonuzanuent, TanaeMubii TOF/TOF macc-cniektpometp
Ultra Flex, sanextponusiii Mukpockon TM 3000 Hitachi, cnekrpodmyopumerp FLPS920 Edinburg
Instruments, Y®/BUI-cnektpomerp LAMBDA 35 u qusnbpkomeTp.

Jl1s npoBeieHNsT KBaHTOBO-XMMHUUYECKHUX PACYETOB UMEIOTCSI KOMIIBIOTEPHI B 1a0OPAaTOpUSIX U

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

JIMIIEH3MOHHOE TMPOTrPaMMHOE OGGCHG‘IGHHG, BCTPOCHHOC B COOTBETCTBYIOIMMC HDI/I6ODHBI€

KOMILJICKCBI, SIBJIAIOLIEECS €ro HEOThEeMJIEMOW 4YacThlo, obecnednBarouied (yHKIMOHHMPOBAHHE
puOOpOB:

Gaussian 09, Ilaker KBaHTOBO-XMMHMYECKHX TIpOTpaMM, Ui pacuyeTra TeOMEeTpUu U
AIEKTPOHHBIX XapPaKTEPUCTUK MOJIEKYI.

Apex 2, Apex 3,IIporpamMmmsbl 11t 00pabOTKH TAaHHBIX MOHOKPHUCTAIBLHOTO AU(GPAKTOMETPA;
CCDC (ConQuest, Mercury, DASH, Mogul, Hermes), Kpucrannorpaduueckast 6a3za JaHHBIX
U TIAKET MPOTpamMM IS paboThI ¢ 0a30i JaHHBIX;

TurboMol, [1akeT KBaHTOBO-XMMHUYECKHX MPOTPAMM, JUIS pacyeTa TeOMETPHH U SJIEKTPOHHBIX
XapaKTePUCTHK MOJIEKYJI;

XWinNMR, Iporpamma st 3anucu u 00paboTKU AaHHBIX criekTpomeTpa SIMP;

TOPAS, EVA, IIporpamMmsl 175t 00paOOTKHU JaHHBIX MOPOIIKOBOTO AUPPAKTOMETPA;

PDF-2, baza naHHbIX MOPOIIKOBBIX IU(paKTOrpaM HEOPraHUIECKUX COCTUHEHUI;
ResolutionsPro Opus, ITaker nmporpamm, aiis 3anucu 1 oo6padbotku MK-criekTpos;

Lambda35, [Iporpamma miis 3anucu u o0padboTku Y O-CrekTpos;

[Tporpamma Flexanalysis 3.3 myist 00paboTku MaccuBa JaHHBIX 110 OMOMOTUMEpPaM, HEJIETYUUX
OMOMaKpOMOJIEKYJI, OTUTOMEpPaM, CHHTETUYECKAM TTOJIMMEPaM, COJISIM U HEJIETYYHX BEIIECTB;
Xepr, XSophe, XeprView, Ilaket nporpamm 1yis 3amucu u 006padotku criekrpos JI1P.

C OTKpBITOM JIUIICH3UEH:

Dalton2016, makeT KBaHTOBO-XHUMHUYECKHX MPOrPaMM, HCIOIb3YEMbIX JIJIs pacdyera, U3ydeHUs
CBOWCTB BEIIECTB, MOJICIIMPOBAHUS PEAKITHIA;

DIRAC, nporpamma it aTOMHBIX U MOJICKYJISIPHBIX TIPSIMBIX UTEPATUBHBIX PEISITHBUCTCKUX
BBIUMCJICHUM Ha BCEX AJIEKTPOHAX, BBIYUCICHUN MOJEKYJISIPHBIX CBOMCTB C UCHOJIB30BaHUEM
PESITHBUCTCKIX KBAHTOBO-XUMHUYECKHX METOIOB;

ORCA software, maker KBaHTOBO-XMMHYECKHX IPOrpaMM, HCIONb3YyEMbIX [UIsl pacuera,
M3YYEHHS CBOMCTB BEIIECTB, MOJICTTUPOBAHUS PEAKIIHIA.
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