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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 u 3a1a4n y4eOHOH TUCHHUIIIMHBI

Heab u3yyeHHs AUCHUIUTUHBI «DHU3MUECKass XUMUA». NMpHOOpeTeHne (yHIaMeHTaIbHBIX
3HaHUH W TPAKTUYCCKHX HABBIKOB, HEOOXOIMMBIX JUIi NPOPECCHOHATBHONH  HAay4HO-
UCCIIEIOBATEIbCKOW, MHHOBALIMOHHON M 00pa30BaTEeNIbHON JEATEIBHOCTH B 00NAacTH (PU3HUECKON
XUMUHU; (GOpMHUpOBaHUE O0OOIIAIONIEH TEeopeTHUeCcKorW 0a3bl I M3ydeHHUs (PyHIaMEHTAJIbHBIX
OCHOB (PM3MUECKON XMMHUHU M BOZMOKHOCTH MX UCIIOJIB30BaHMS HA IMPAKTHKE.

3agaum.

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

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

- OCBOGHHE METOJOB IUIAHUPOBAHHUS OKCIEpUMEHTa M  00pabOTKM  COOCTBEHHBIX
HCCIICIOBAHUIA;

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

- o0yueHHe YMCHHMIO HKCIIOJIb30BaTh B pPabOTe MpOrpaMMHO-alapaTHbIE CpPEACTBa IS
U3y4eHUs (PU3UKO-XUMHUYECKUX MTPOIECCOB,;

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

2. MecTo AMCHUILINHBI B CTPYKTYPe NPOrpaMMbl aCIMPAHTYPhI

Huctnummna «®Pusndyeckas XUMUS» SBISETCS YacThIO 00pa30BaTENLHOTO KOMITOHEHTA
(ITogpaznmen 2.1.2.1. pazmena 2.1.2. «lucuumiauHel 0 BBIOOpPY») MPOTpaMMbI aCIUPAHTYPHI IO
Hay4yHOU crienuanbHOCTH 1.4.7. BICOKOMOJIEKYIIPHBIE COETUHEHUS.

YueOHasi AUCHMILTUHA pealn3yeTcs Ha BTOPOM rogay oOydenwus, B 3-4 cemecTpax, B o0beme
6 3.e.

3HaHMS, YMEHUS M HaBBIKH, MPUOOpPETEHHBIE AaCMUPAHTAMU IO pe3ylbTaTaM H3yYeHUs
yueOHON auciuIumHbl «Du3ndeckass XUMHUsD», HCIONB3YIOTCS HMHU JUIA COAYd KaHIUIATCKOTO
9K3aMeHa M MPH HAMUCAHUH JUCCEPTAIIMOHHON paboThl HA COMCKAHHME YUYEHOU CTENeHH KaHIuaaTa
HayK.

3. Tpe6oBaHusi K pe3yJbTaTaM OCBOEHUS TUCHUTLINHBI

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

® COBpEMEHHBIC JOCTUKEHHS HAYKU U TIEPEJOBbIE TEXHOJIOTUU B 007acT (PU3HUECKON XUMUU;

® COBpEMEHHBIE  METOJbl  HCCIEJOBAHMS, HUCIOJb3yeMble TpU  (HPU3HKO-XUMHUYECKHX
HCCIICIOBAHUSAX;

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

e BaXHEWIIIHE METOAEI KBAHTOBOW XUMHH

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

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

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

® AHAJIM3MPOBATH B3aUMOCBSI3b MEXK/y COCTABOM, CTPOEHHEM U CBOMCTBAMH COCIMHEHU, B TOM
YKCIie, HAHOCTPYKTYPHUPOBAHHBIX MAaTEPHAJIOB;

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



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

® [JIJAHUPOBAHUS MPOLIECCOB PEIICHHS 3a7a4 (PU3HUYESCKOU XUMUU;

® AHAJIM3MPOBAaTh BO3MOXKHOCTH CO3JaHHMS HOBBIX TEXHOJIOTHMH Ha 0a3e MPOBEACHHBIX
HUCCIeN0BaHNH,

e paboThl C MPOTpaMMHO-ANMNAPATHBIMH CPEACTBAMH JUIsI HM3y4YeHUS (U3HKO-XUMHYECKHUX
MIPOIIECCOB.

4, CTpyKTYypa U cojep:KaHue Y4eOHOH THCIMILINHbI
OO1ast TpPyA0E€MKOCTh AUCIUILUIMHBI COCTABISET 6 3a4eTHBIX equHHMII (216 yacos).
CTpyKTypa TUCHUNIHMHBI

Tabnuna 4.1. CtpykTypa y4eOHOM TUCIUTUIINHBI

Ne | HaumenoBanue O0beM yueOHoM paboThl, U ®opma
MUCLUIITUHEI Bcero Bcero N3 ayamTopHbIX KCP CP KOHTPOJIA
aynutopH. | Jlek | Jlab I1
1| Pusweckas 216 90 45 | - | 45 | 18 | 108 | Dksamen
XAMUS

Conep:kanue QU CHUANIAHbBI
Conep:kanue pa3ieoB U TeM TUCHHUILIHHBI
Pa3zgea 1. Ctpoenue BemecTBa

OO0mue mNpuUHIUIOBI KBAaHTOBO-MEXAHWYECKOTO  OMHMCAHMUS ~ MOJIEKYJSPHBIX  CHCTEM.
CranuonapHoe ypaBHenue IlIpéaunrepa amns cBoO01HONM MOsEeKyIbl. MeTo/bl pellieHus] ypaBHEHUs
[penunrepa. Anuabatudeckoe npudnmxeHue. BeiOop BONMHOBON (QyHKIMHM MOJEKYJbl. MeTobl
MO JIKAO u BC. Ilpunuun Ilaymu. Teopema o cpeaneir sHepruu. CekyJsspHbIE ypaBHEHHS.
Bapuanmonnas teopema. Pacuer monekyibsl Bogopoaa metogom MO JIKAO.

[Tpubnmxenus Xiokkens. PacnpeaeneHue 31€KTPOHOB MO MOJIEKYJISIPHBIM YPOBHSIM.

OcHoBHbIE TPUOIMKEHUS TIPU pacyeTe OpraHudecKux Mosiekya merogoM MOX.

Pacuer Monexkyn stuieHa, OytanumeHa u Oenzona merogoM MOX. OmnucaHue cBOMCTB
MOJIEKYJI U PEaKIIMOHHOH CIIOCOOHOCTH IO AaHHBIM pacdera. MHIEeKChl peaKInOHHONW ClIOCOOHOCTH.

WuTepnpeTranns CTpOSHHS MOJIEKYJ Ha OCHOBE OpPOUTAIBHBIX MOJeNell M HccleloBaHMs
pacnpeneneHus MEeKTPOHHON IIO0THOCTHU. JIoKann30BaHHbIE MOJIEKYJISIPHBIE OpOUTAIIH.

[IpencraBneHuss o 3apszax Ha aToMax B MOJEKyJle M mopsakax cssazed. Koppemsnuu
JIECKPUIITOPOB AJIEKTPOHHOI'O CTPOEHUS U CBOMCTB MOJIEKYI.

Paspnen 2. TepmoaMHaMUKa M KMHETHKA MIPOLECCOB COPOLMHU

Ancopbent, ancopbar. Buabsl ancop6uumn. CTpyKTypa IOBEpXHOCTH U TOPHUCTOCTh
agcopbOenTa. Jlokanu3zoBaHHas W JAEJIOKaJIM30BaHHAs ajacopOuus. M30TepMbl MOHOMOJIEKYIISIPHOM
cOpOIMM MpPU HU3KUX M BBICOKMX KOHIIEHTpalusx copOtuBa. YpaBHeHue ['enpu u Jlenrmropa.
OmnpezneneHue MOCTOSHHBIX B 3THUX YypaBHEHHsX. [IMHaMu4eckuil XapakTep aJcopOIMOHHOTO
paBHOBECHS.

AncopOuust U3 pacTBOPOB.

VpaBuenne bpynayspa — DOwmera — Temnepa (BOT) mist momuMonexkysipHONH ancopOIuu.
Omnpezaenenue Mo Iu MOBEPXHOCTU ajcopOeHTa. TepMoarHaMUKa MOTUMOJIEKYIISIPHOW cOpOIMU




Ha OCHOBE CTaTUCTUYECKOW TepMoaMHaMUKHU. OmpeleseHue 4Yucia CIOEB IMOJIUMOJIEKYISPHOM
copOnuu.

Ancop6iust Ha mopucThix copOeHTax. Teopusi o6bemHoro 3anosnHenuss Mmukpornop (TO3M).
Onpenenenne pasMepoB mop. M3oTepMbl copOIMM Ha TOPUCTHIX COpOEHTax. YpaBHCHHE
Hybununa-PagymikeBuu. OmnpeneneHue MOCTOSHHBIX ATOro ypaBHeHHs. OIleHKa CTENeHH
3aroJHEHUS T10P.

Kuneruka cop6uum. CkopocTh ajncopOuuu u aecopdbuuu B mojenu JIsurmiopa. CKopocTh
MHOTOLICHTPOBOM ajcopOnuu. YpaBHeHue PoruHCKoOro-3enpaoBuya. YpaBHEHUS I CKOPOCTH
azcop6iuu u aecopomuu banxema—bapra, KBana.

CopOuust Ha aKTUBUPOBAHHBIX YIIsAX. OOmIas XapakTepUCTHKA YTIEPOJHBIX COPOEHTOB.
MexaHu3M COpPOIIMM MOJIEKYJI W HMOHOB 3JEKTPOJUTOB. CopOmms OpraHMYEeCKHX BEIISCTB Ha
AKTUBHPOBAHHBIX YTIISX.

3aBUCHUMOCTH aJCcOpOITMU OT TeMIIEpaTypbl. MeTO bl pacueTa SHEPTUH aKTUBALMH aJCOPOIHT
U JIeCOpOIuu.

Hcnonb3oBanue copOIuu s pa3eieHus] U KOHIIEHTPUPOBAHUS B TEXHOJIOTMYECKUX CXeMaxX
MIPOLIECCOB.

Pa3nen 3. Teopus pacTBopoB

[TapunanbHple MOJSPHBIE BENMYMHBL. MeETOnABI ONpeAeNeHus] NapLUUaIbHBIX MOJIIPHBIX
BeIMYMH TepMoIMHAMHMYECKHE TUIBl pacTBOpoB. DYHKIMA CMEIIEHUs JUIsl HJealbHBIX U
HEHJICTbHBIX pacTBOpoB. [IpenenbHO pa30aBiieHHBIE PACTBOPHI, aTEPMANBHBIE U PEryJSApHBIC
pacTBOpHl, UX cBoWcTBa. PacueT QyHKIMH CMEIIEHUS MO pa3iIMyHBIM MOJENSAM: MOJAEIb IapHOTO
B3aUMOJICHCTBUS, MOJEIb «OKPYKEHHOI'O aTroMay, KBAHTOBO-XUMHYeckue Monenu. CBs3b
TEepPMOJIMHAMHUYECKUX (DYHKIUNA C paBHOBECHBIM IOTEHIIMAJIOM OMHAPHOTO CIUIABA.

Pa3znen 4. ®a3zoBbie paBHOBECUS

[TonsaTuss kommoHeHTa, (aza, creneHb cBoOoabl. IlpaBuno a3 I'm60ca. IlpaBuna
KypnakoBa. Metozap! onmcanus (a3oBbIXx auarpamMm. DazoBbple AHarpaMMbl JBYXKOMIIOHEHTHBIC
cmeceil. JluarpaMmbl C TBEpAbIMH pacTBOPaMU M C XMMHUYECKMMHU coenuHeHusMU. OleHka
($a30BOrO COCTaBa HAHOCTPYKTYPUPOBAHHBIX OMHAPHBIX CIUIABOB I10 TaHHBIM JIEKTPOXUMHUYECKOTO
aHanu3a.

Paznen 5. KuneTuka XuMHYeCKHX peaKIMU

OcHoBHOM nocTynat xumMuueckoil kunetTuku. ®opmanbHas kuHeTHKa. CriocoObl onpeaeneHus
CKOPOCTH peakIuu MeToJoM ¢opMainbHOW KuHeTHKH. Kunetnueckue kpuBble. Kunernueckue
ypaBHeHusA. KOHCTaHTa CKOPOCTH M NMOPSAOK peakuuu. Peaknyy nepeMeHHOro nopsaKa.

Kunetuka nuddy3noHHO-KOHTPOIUPYEMbIX XUMHUYECKHX peakiuid. 3axoHbl ®uka. Pemenue
b dy3noHHBIX 3a7a4 MeToAaMM (GopManbHOM KHHETHMKHM U MeTojnoM Jlammacca. CkopocTh U
CTaJIuM 3JEKTPOJHOro nporecca. YpasHenue Jlesuua. Ilonspuzanus snexkrpoaos. [Tonsporpadus.
Tok oOMeHa U nepeHanpsKeHue. 3aBUCUMOCTb CKOPOCTU CTaJMM pa3psia OT CTPOCHUS TBOMHOTO
ciosi. YpaBHEHUS JUIs IPpeaebHOro AU QY3MOHHBIN TOKa B BOJIbTaMIIEPOMETPUH.

Kunernka HeoOpaTHUMBIX SJEKTPOJHBIX MpoleccoB. ['ereporeHHass KOHCTaHTa CKOPOCTH.
BnusHue pa3nuuHbIX (aKTOPOB Ha TOK M MOTEHIMAI HEOOPaTHMOTrO 3JIEKTPOJHOIO IMpoliecca.
Kputepun o0paTUMOCTH 3J€KTpOJHOro mpolecca. Vcrmonb3oBaHHe — 3IEKTPOXUMHUYECKHX
IIPOLIECCOB B TEXHOJIOTUU U aHAJIU3E.

KuHeTnka KaTaauTU4YeCKHX MPOLECCOB. ['OMOreHHBIM M reTeporeHHbId KaTanu3. Pemenue
KUHETMYECKUX 3a7lay KaTaJIUTUYECKUX IpoleccoB. Poib copOuumm B TreTepOreHHOM KaTalu3e.
Boei6op 1 ocHOBHBIE CBOIiCTBa KaTaiu3atopoB. MonuduuupoBaHue karaan3aTopoB. TexHosorus
IIPUTOTOBJIEHUS KaTaJIN3aTOPOB U MCCIEN0BaHNE UX CBOMCTB. CEeEKTUBHOCTh KaTaJIn3aTopa.

OcHOBHbIE TPOMBIIUICHHbIE KaTaluTUyeckue mpouecchl. Ponb nuddy3un B KuHETHKE
reTeporeHHbIX peakuuil. KuHeTHKa reTeporeHHpIX KaTaJIuTUYEeCKUX peakuuil. PasinuHble pexxumbl



MPOTEKAHUs peaKnuii (KUHETHYeCKas W BHEIIHssA KWHETHUYecKas 0o0nacT, o0JacTh BHEIIHEW U
BHyTpeHHEHN nuddy3un).
Peakuu B pacTBOpax, BIMSHHE PACTBOPUTEINS U 3apsijia pearupyromux yactuil. KieTouHsii
addext u conpBaTanus. DepMeHTaTHBHBIN KaTaius.

Pa3znennl TUCHUIIMHBI 1 BUABI 3aHATHIA

Tabnuua 4.2. Pazensl AMCUUIUIMHBL M BUABI 3aHATHH C YKa3aHUEM TPYAOEMKOCTH

HaunmenoBanue
pa3zieyioB U TEM

Bunpl yueOHoi pabOThI U TPYIOEMKOCTb,

q

Bcero

JIex

JIa6

II

CP

KCP

Dopmsbl
TEKYLIETO
KOHTPOJIA

YCIEBAEMOCTHU

Pasnen 1. CtpoeHue BenecTBa

1

KBaHTOBO-XMMUYECKUI pacyeT
MOJICKYJI

8

2

OueHka peakmOHHON
CIIOCOOHOCTH MOJIEKYJI

8

2

3

Onenka TepMOAMHAMUYECKUX
[1apaMeTPOB XUMHUYECKUX PEaKIMi

11

2

CobecenoBanue
Pemenue 3agau

Paznen 2. TepmoguHaMuKa 1 KHHETHKA MPOLECCOB COPOMH

4

YpaBHEHHS] MOHOMOJIEKYISIPHON
azcopOoIuu

13

3

VYpaBuenue bpynayspa — Omera —
Temnepa (BOT) ans
MIOJIMMOJIEKYJISIPHOM a/ICOPOITIH.
Ornpenenenue miomaau
MIOBEPXHOCTHU aIcCOpPOEHTA.

13

Cop0111si Ha TOPUCTHIX COPOCHTAX.

13

Kunertuka copOrun. YpaBHeHHe
Porunckoro-3enpaoBuya.
YpaBHEeHHs [IJIs] CKOPOCTH
azcopO1uu u aecopoumu banxema—
bapra, KBana.

17

CobecenoBanue
Pemenue 3agau

Pasnen 3. Teopusi pacTBopoB

[TapunanbHbIE MOJIBHBIE BETUYUHBI.
Mertob1 onpeneseHust
MapUHAIBHBIX MOJISIPHBIX BEJIUYUH
TepMoagnHaMUYECKHE TUITBI
pacTBOpPOB

14

OyHKIMSA CMEIICHUS IS
pa3JIMYHBIX TUIIOB PACTBOPOB

14

10

YpaBHEHHUs], OITUCHIBAIOLINE
TepMOJuHaMUYecKne QyHKIUN
CMEUIEHUs1 KOMIIOHEHTOB B PaMKax
Pa3JIMYHBIX MOJCIIECH

17

CobecenoBanne
Pemenue 3agau

Pa3ne 4. @a3oBbie paBHOBeCHS

11

da30Bble AMArpaMMbl OMHAPHBIX
CHCTEM.

13

12

Onenka ¢a3oBoro cocrana
HAaHOCTPYKTYPHUPOBAHHBIX
OMHAPHBIX CIIABOB

15

CobecenoBanne
Pemenue 3agau




Pa3nen 5. Kunernka XuMH4eCKUX peakuuii

dopmanbHag KHHETUKA
13 p X 9 2 - | 2| 5 -
XMUMHUYECKHX PEaKITHii
Kuneruka oun 3UOHHBIX
14 nudpdy 9 2 - 2 5 -
IIPOIIECCOB
Kunernka HeoOpaTUMBIX
15 P 9 2 - | 2| 5 -
AJICKTPOIHBIX MIPOIIECCOB
Kputepun oOpatumocTi Cobecenoparme
16 P 9 2 - 2 5 - Pemenue 3amau
JICKTPOHBIX MIPOIIECCOB
Kunernka KatamuTHYeCKUX
17 | npoueccoB. depMEHTATUBHBII 9 2 - 2 S) -
KaTaiaus.
OCHOBHBIE ITPOMBIIIJICHHBIE
18 P 15 2 - |12 5 6
KaTaJIMTHYECKUE MPOLIECChI
Bcero uacos: 216 45 - 45 | 108 18

Paboueit nporpammoii quciuIuinHbl « PU3ndeckas XUMUsS» IPeyCMOTPEHA CaMOCTOSITeNIbHAs
pabora oOyuatomerocss B oObeme 108 u. CamocrositenbHas paboTa MNPOBOJUTCS C LEIBIO
yrayONieHWsl  3HaHUM MO  JUCHUIUIMHE W MOJKpeIUisieTcs  y4eOHO-METOAMYECKUM U
MH(POPMALIMOHHBIM 00eCIeYeHHEM, BKJIIOYAIOUIMM YYeOHUKH, Y4eOHO-METOAMYECKHE I[0COOUs,
KOHCIIEKTHI JICKIIHiA, yueOHOE U HaydHOE pOoTrpaMMHOe o0ecrieueHne, pecypcsl MIHTepHeT.

[TepedyeHb peKOMEHIyeMbIX BUI0B CAMOCTOSITEIbHON pabOThI:

- peryisipHasi mpopabOTKa MPOHAEHHOr0 Ha JIGKIHMAX y4eOHOro Marepuaia IO paszenaMm
Kypca;

- O3HAKOMJICHHE C JIUTEPAaTypod B DIJIEKTPOHHO-OMOIMOTEUYHBIX CHUCTEMaX, BKJIIOYas
nyOIMKaluy M3 HAay4HBIX >KypHAJOB, IUTUpyeMbIX B Oa3ax Scopus, Web of Science, Chemical
Abstracts, PUHII;

- IOCEIIEHUE OTPACIIEBbIX BBICTABOK, CEMHUHAPOB, KOH(PEPEHLINI pa3IMuYHOIO YPOBHS;

- yuactue B cemuHapax HMpHUX CO PAH no temaruke Kypca, Hay4YHO-METOIMYECKUX
CeMHHapax J1abopaTopHii, MOCEMIeHHE 3allUT TUCCePTAllMii Ha COWCKAaHWE YYEHOW CTEreHU
KaHAMJ1aTa U JIOKTOpa HayK;

- TOJITOTOBKA K Cadye dK3aMeHa 110 Kypcy.

5. Opranmamm TEKYIIECro KOHTPOJA U l'[pOMe)KyTO‘lHOﬁ arrecranmumn
0 UTOraM 0OCBOCHUA y‘-lCﬁHOfI AUCHHUIIJIMHBI

Texkymmii KOHTPOJIb O TUCHUIUINHE «DHU3NYecKast XUMUSD OCYIIECTBIISECTCS B CIEAYIOIMINUX
dopmax: cobecemoBaHe M0 KOHTPOJIBLHBIM BOIIPOCAM H PEIICHHE 3ajad.

CobecenioBaHrie — CpPEICTBO KOHTPOIS, OpraHu3oBaHHOE B ¢opMe cobOeceaoBaHUs IO
TEMaTHKe U3y4aeMOU TUCIUILIMHBI, PACCYUTAHHOE Ha BBISICHEHHE 00beMa 3HaHUN 00ydarolerocs
mo BCEM M3YUCHHBIM pasiciaM, TEMaM, CBO60}IHOFO HCIIOJIb30BAHHUA TCPMHUHOJIOIMA  JJIA
apryMEHTUPOBAHHOTO BBIPAXKEHHSI COOCTBEHHOMN TO3UIIHH.

CO6€C€I[OBaHI/Ie II0 KOHTPOJBHBIM BOIIpOCaM W IHWCBMCHHBIM OTBE€TaM Ha BOIIPOCHI
OIICHUBAETCS B COOTBETCTBHH CO CIEAYIOIIMMU KPUTEPHUSIMHU: apTyMEHTHPOBAHHOCTH MO3HIINH,
LIMPOTA UCIIOJIB3YEMBIX TEOPETUUECKUX 3HAHMI.

Pemienue 3aga4 — CpeCTBO KOHTPOJISA, TO3BOJISIONIEE MONYYUTh BBISIBUTH YMEHUE TPUMEHSTh
MOJIYUYCHHBIC 3HAHUS Ha ITPAKTUKE.

Kputepuu onieHuBanus:

«OtmuaaO» - COCTaBJIGH TPAaBWIBHBIA  aTOPUTM  pEIICHHS 3aJa4d, B JIOTHYECKOM
paccyXJIeHuH, B BEIOOpE POpMYIT M peIIeHUH HET OMMOO0K, MOyYeH BEPHBIA OTBET, 3a/1aua pelieHa
parroHaIbHBIM CIIOCOOOM.

«Xopomo» - COCTaBIeH TPABWIBHBIM ~ QJITOPUTM pEIICHHUS 3a7add, B JIOTHYECKOM
paccyXJI€HUU W PEUICHHH HET CYIIECTBEHHBIX OIMIMOOK; MPaBWJILHO CIIETaH BBIOOP Gopmyn amis




peLIeHHs]; €CTh OOBSICHEHHE pEeIIeHHUs, HO 3a/Jadya pellieHa HEpalMOHAJIbHBIM CIIOCOOOM WM
JIOIYIIIEHO He 0oJiee ABYX HECYIIECTBEHHBIX OIMOOK, MOTYYEeH BEPHBIH OTBET.

«Y IOBIETBOPUTEIBHO) - 3alaHAE TIOHATO IPAaBHIBHO, B JIOTUYECKOM pACCYKICHUM HET
CYUIECTBEHHBIX OMIMOOK, HO JOMYLICHbI CYIIECTBEHHbIE OMIMOKM B BBIOOpE (opmyn wim B
MaTeMaTHYECKUX pacyeTax; 3a/lauya pelieHa He MOJHOCThIO MM B O0LIEM BUE.

«HeynoBneTBopuTenbHO» - 3ajjaua pellieHa HENPAaBUIIbHO. 3a/1aya HE pelleHa.

IIpomexyTouynas arrecramusi 1o aucuuiviMHe «®Pusnueckas XHUMHA» IPOBOJUTCS Ha
BTOPOM rojy oOydyeHus B (opMme IK3aMeHa, MperyCMaTPUBAIOLIETO OTBEThl HAa KOHTPOJIbHBIC
BOIIPOCBL.

OK3aMEeH — CpEJICTBO, I03BOJISIONIEE MONYYUTh SKCHEPTHYIO OLIEHKY 3HAHWM, YMEHUH U
HABBIKOB, IIOJYYEHHBIX II0 UTOraM M3y4YeHUs TUCHUILUIMHBI «Dr3nueckas XUMUsS», MO3BOJSAIOIUX
aCIMpPaHTy aHAIM3UPOBATH PA3IUUHBIC (PAKTHI U SIBICHHS B CBOCH MPOPECCHOHATIBHON 00JIaCTH.

Pesynbrarel  cpauM  JK3aMEHa  OLICHMBAKOTCS  KaK  «OTJIMYHOY, «XOPOLIOY,
«YIOBJIETBOPUTEIBHO», «HEYJOBIETBOPUTEIBHO».

Kpurepuu onieHMBaHus OTBETa aClIMpaHTa:

- Ul OLEHKU «OTJIMYHO»: HaJMuue IIIyOOKUX M MCYEPHBIBAIOLIMX 3HAaHUH B oObeMe
ImporpamMmsl Kypca, InpaBHUJIbHLIC U YBCPCHHBIC [lef/'ICTBI/Iﬂ M0 NPUMCHCHHUIO TCOPECTUUCCKUX 3HaAHUH
JUISL PELICHHS TPAKTUYECKUX 3a]1a4, TPAaMOTHOE U JIOTHUECKH CTPOMHOE U3JI0KEHUE MaTepuania Inpu
OTBETE, 3HAHHUE JOIOJHUTEIBHO PEKOMEHI0BAHHOM JINTEPATYPBI;

- JUIsl OLEHKU «XOPOILO»: HaJU4YM€ TBEPAbIX U JOCTATOYHO IOJIHBIX 3HAHUN IPOrpPaMMBI
KypcCa, HE3HAYUTCIIbHBIC OIINOKHU IIpU OCBCUHICHUU 3aJaHHBIX BOIIPOCOB, IMPABUJIBHLIC [lef/iCTBI/I?I 110
IIPUMEHEHUIO TEOPETHUYECKUX 3HAHMW NI PEIICHUs NPAKTUYECKUX 3a7ad, YETKOE H3JI0KEHUE
MaTepuana;

- U1 OLICHKH «YJOBJIETBOPUTEIBHO»: HAIMYME TBEPABIX 3HAHUI NPOWMJEHHOTO Marepuala,
U3JI0KEHNE OTBETOB C OIIMOKAaMH, YBEPEHHO HCIIPABIIIEMBIMU 10CIIE IOIOIHUTENBHBIX BOIIPOCOB,
H€06XO[[I/IMOCTI) HaBOJAIIKUX BOIPOCOB, MPABUJIIBHBIC I[CﬁCTBPISI N0 MPUMCHCHUIO TCOPCTUUCCKHX
3HAaHUU JJI PELIEHUS NPAKTUYECKUX 3a/1ay;

- U4 OLCHKU «HCYAOBJICTBOPUTCIBHO»: HAJIUYNC pr6I>IX OIIINOOK B OTBETC, HCIIOHUMAaHUEC
CYIIIHOCTH HM3JIaraéMoro BOIPOCa, HEYMEHHUE NPUMEHATh 3HAHUA HA IPAKTUKE, HEYBEPECHHOCTb U
HETOYHOCTDb OTBCTOB HA JOIMOJHUTCIILHBIC 1 HABOAAIIUC BOIIPOCHI.

JlMcuuruiiHa CuUMTaeTcss OCBOCHHOM, ecnu oOyyaromuicss HOJIY4YHII OLEHKY «OTIMYHOY,
«XOpOILIO», «yAOBIETBOPUTEIBHO.

O1neHoYHBIE CPeACTBA sl MPOBEAEHUs TEKYIIEro KOHTPOJIS
IIpuMepbI KOHTPOJILHBIX BOMPOCOB /IJIsI MPOBEIEHHsI COOeceT0BAHUS

OO011re MpUHIUIBI 00pa30BaHMsI XMMUYECKHUX CBSI3€il.

OcHoBHbIE TPUOIMKEHUS TIPU PELLIEHUN KBAHTOBO-XMMHUYECKUX 3a7a4

Mertob! BbIOOpa BOJTHOBOM (PYHKIIUH MOJIEKYJIBI

Merons! pemenus ypasaenus lllpeaunrepa

OcHOBHBIE TPUOIMKEHUS TIPU pacueTe MoJieKysl MeTo1oM MO-XroKKers.

DNEeMEHTBl CUMMETPUHU MOJIEKYJI

Pacuer Monekyn oprannyeckux Bemects merogoM MOX.

UYro Takoe 7 - AJEKTpPOHHAs IUIOTHOCTh HAa aToMaX, WHJEKC CBOOOJHOW BaJIEHTHOCTH,

MOPSIZIOK CBSI3U MEXly aTOMaMu?

9. Moxer 1 OBITH TOPSZOK CBS3H MEXIY aTOMaMH JPOOHON BETHUYNHOMN?

10. Cdhopmynupyiite OCHOBHBIE MTOJIOKEHHSI TeopuH JISHrMIOpa.

11.Kakoif un30TEpMON OMNMUCHIBAETCA MHOTOIIEHTPOBasl aacopOLMsl Ha OJHOPOJHBIX
MOBEPXHOCTSAX?

12. Kax mpoBepuTh COOTBETCTBHE OIBITHBIX TaHHBIX JAHHOW H30TepMe copOrmu?

13. Pacckaxute, Kak MOXHO ONpEIECTUTh IOBEPXHOCTh TBEPIABIX Tl Ha OCHOBAaHUH
afcopOLUnOHHBIX NaHHBIX (MeTon JIaurmiopa, BOT, 'apkunca u FOpa).

14. Kakwue cymecTByIOT 0COOCHHOCTH aICOPOIIMH BEIIECTB B MHKPOIIOpax?
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15. Kak npoBoauTcs ornpeenieHue pa3MepoB 1mop no ypaBHeHuo. JlyonnnHa — PanymkeBua?

16. PacckaxuTe, Kakue CyHIECTBYIOT OCOOCHHOCTHM  HW3Y4YEHUS  KUHETHKH  TpHU
MHOTOLIEHTPOBOM copOrmu?

17. ChopmynupyiiTe KHHETHYECKUI 3aKOH banxema.

18. Pacckaxure, Kakue ObIBar0 TEPMOJAMHAMUYECKUE TUITBI PACTBOPOB.

19. DHranbnus ¥ SHTPONUS CMEIIEHUS HA OCHOBE MOJIEJIM APHOTO B3aUMOJCHCTBHUS.

20. DHTaTBIUS ¥ SHTPOIHUS CMEIICHUSI HA OCHOBE MOJICIIA OKPYKEHHOT'O aTOMa

21. DHTanpNUs ¥ SHTPOIUS CMEILIEHUS, PACCYUTAHHAS [0 KBAHTOBO-XUMHYECKUM MOJIETISIM.

22. Iloctynarbl, MO3BOJSIONIME OMUCHIBATH (Da30BbIE PABHOBECHS C IMOMOIIBIO (Pa30BBIX
JarpaMm.

23. PaccMoTpuTe HECKOJIBKO MPUMEPOB (Pa30BBIX TUAarpaMM C TBEPAbIMU PACTBOPAMH.

24. Kak cBs3ana osHeprus [ub0ca ¢ paBHOBECHBIM MMOTEHIHAJIOM OKHCIUTEIBHO-
BOCCTAHOBUTEIBHOMN CUCTEMBI?

25. Kakue mnapameTpbl KHHETHYECKOTO IpOILecca OMHCHIBAIOTCS METOAOM (OpMaIbHOM
KUHETUKU?

26. Kunernueckue napameTpsl JU(QPy3MOHHO-KOHTPOIUPYEMBIX XUMUYECKUX PEaKIUil.

27. Kak moxHO paccuntaTh K03 duiuent quddys3uu noHa B pactsope?

28. I'maponuHaMHYeCKHe KPUTEPUH 0OPATUMOCTH JIEKTPOIHBIX TPOIIECCOB.

29. I'omorenHsble katanuzaropsl. [IpuBeanTe MpuMepsI.

30. ®epMeHTATUBHBIN KaTalU3 U €r0 0COOEHHOCTH.

31. IIpuBeaute npuMepbl U3BECTHBIX KATATUTUYECKUX MPOIIECCOB.

Tembl pemieHus 3a1a4

1. KBanroBo-xuMuueckuii pacuer Mosiekyia MerogoM MO Xrokkers.

2. Onpenenenne moBepxHoctu copoenra metogom BIT.

3. Copbuus Ha nopuctbix copOeHTax. OnpeneneHue MOCTOSIHHBIX B ypaBHeHuu JlyOMHUHA-
PapgyuikeBuu.

4. PacueTsl MO OIIEHKE cocTaBa (a3 HAHOCTPYKTYPHBIX 3JIEKTPOJUTHYECKHX OCAJIKOB IO
OTIBITHBIM JTAHHBIM.

5. 3akoHb! AU Py3nonHON kKuHETHKH. PacueT koapdurmenToB 1uddy3un HOHOB.

6. KuneTnka HEOOpaTHMBIX DJIEKTPOIHBIX MPOLECCOB. PacueT KHHETHYECKUX ITapaMeTpoB.

le/IMepLI 3a1a4 i CaMOCTOATEC/IbHOT0 PEIICHUA

1) Meronom Xrokkens (MOX) waiitu sueprun MO, xo3dduimentsr pasioxenus MO 1o
6a3ucHbIM AO, MOJTHYI0 SHEPTrut0 MoJieKybl C2Ha.

2) Metonom MOX HaiiTH opOuTanbHbIC 3HEpruu, KodhuimeHts pasznoxenus MO 1o
6aszucapiM AO u monnyto sHepruto (1) ammunbHoro paamkana CHz-CH-CHz, (2) ammunbHOTO
katroHa u (3) amumeHoro anuoHa. (Ilpunste h=0, k=1).

3) Merogom MOX paccuntate opOuTanbHble 3apsiisl atoMoB u nopsaku C-C cBsseil B
ATWIIBHOM pajiuKalie, KaTuOHe M aHuoHe. Jlyig paaukana paccuuTaTh CIMHOBBIE MJIOTHOCTH Ha
aToMax yriepoja.

4) Metonom MOX Haiitu sHeprun MO, koddduimentsr pasnoxenus MO, sHepruio
MOJIEKYJIbl, OpOUTANIbHBIE 3apsA/Ibl aTOMOB U MOPSIIKK CBsizel B MoJsiekyie popmanbaeruaa CH2=0.

5) Meronom MOX Haiitn sHeprun MO, kodddunuentsr paznoxenuss MO, sHEpPruro
MOJIEKYJIbl, OpOUTANIbHBIE 3apsiibl aTOMOB U MOPSAKH CBsi3ell B Moiekyine xjopBuHuiaa CH=CH-
Cl.

6) Meronom MOX wnaiitn sHeprun MO, koaddummentsr paznoxenus MO, sHepruio
MOJICKYJIBI, OpOWTAJBHBIC 3apsAasl aTOMOB W TOPSAKK cBszed B Mosiekyidax CH>=C=0 wu
CH2=C=NH.

7) Paccunraiite yaenpbHYIO IOBEPXHOCTh aJCOpOCHTA IO HM30TEPME aJACOpOIMH a30Ta,
ucnonep3ys ypasHeHue BOT. Ilmomans, 3aHMMaemas MOJIEKYJIOH a30Ta B IIJIOTHOM MOHOCIOE,
cocrapysieT 16-107% m?



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

8) B Tabnuiie npuBeAeHbI JaHHBIC 10 aJCOPOIMH [TAPOB BOIbI MAKPOIIOPUCTHIM aICOPOEHTOM

npu KoMmMHaTHOM temmneparype. Ilonwb3ysck ypaBHeHueM JleHrmropa, OIpenenuTe €MKOCTb
a/1cOpPOLIMOHHOI0 MOHOCJIOS:

P-10-3,Ila A, MOJIB/KT

4,68 6,28

7,72 9,22

17,77 14,89

9) Ucnonb3ys ypaBuenue Jlyonnuna-PamyiikeBuda, paccuuTaiiTe 00beM MHKPOIIOp CaKH Ha
OCHOBE JIAHHBIX 00 acOpOIIHN TapoB GeH30ma (MOIbHBIH 00beM Oen30ma 88,8 cM®/MOIB):

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

10) Paccumrtaiite Bpemsi IOJOBHHHOW KOAryJsIMH a’po30Jisi C JUCIEPCHOCTHIO YaCTHUIL
2,5-108 Mt u KOHIleHTpauuen 1,5 1078 KF/M3, €ClIM KOHCTaHTa OBICTPON KOaryJsiuu
CwmoiyxoBsckoro pasHa 3-1071° m¥/c. ITnotHOCTS yacTHI a3po3051s puMuTe paBHoit 2200 kr/m3,

11) Onpenenure quaMeTp Kamumusipa, eciid XJI0pohopM HOAHSIICS B HEM Ha BbIOCTY 12,3 cMm.
o =27 mJlx/M?; Ap = 1490 kr/m®, @ = 0 °C.

12) PactBopennoe B Boze IIAB ancopOupyercs Ha MOBEPXHOCTH pasjielia BOAA-PTYTh H
COOTBETCTBUM C ypaBHeHUeM Jlenrmiopa. [1pu sTom, npu koruenTpamuu I[1AB 0,2 mMoinb/m, cTeneHb
3anojHeHus nosepxHocTd paBHa 0,5. Paccuumtaiite 3HaueHne Mex¢pa3zHOro IHOBEPXHOCTHOTO
HATSDKCHHUST Ha TpaHuie pryTh-pactBop mpu 25°C m CIIAB = 0,1 monb/n, y4uThiBas, 4TO B
orcytctBue [IAB moBepxHocTHOE HaTskeHue coctapnsieT 0,375 JIx/M2, a miomaas, 3aHUMaeMast
monekyioit IIAB B Mmonocnoe pasaa 20°10-20 m2.

13) PaccumnTaiite Tommuny muddysnoit wactu JADC wactun rumposons Agl mpu 25 °C.
Hucnepcuonnas cpena 3oms (€ = 77) conepxut Ba(NO3)2 (M = 261) ¢ xonuentpamueit 50 r/m3.
Bo ckonbko pa3 m3MeHuTcs TodMHA Juddy3HOH uyacTd, ecau KoHueHTpauuio Ba(NO3)2
MOBBICUTH B 4 paza?

14) PaccuunTaiiTe uncieHHy0 KOHIeHTpanuio 301 Al2O3, eciii U3BECTHO, YTO €ro MaccoBast
koHneHTpamus pasHa 0,3 xr/m°. Kosddurment muddysun gactur 2-10° m%/cyTku, mmotHoCTs
Al;03 4 r/em®, Baskocts cpenst 107 IMa-c, Temmepatypa 25°C.

15) HaiinuTe BeNMMYMHY 3JIEKTPOKUHETHYECKOTO MOTSHIMANA ISl CYyCIICH3MH KBaplia B BOJIE,
€ClIi IpHU eKTpodopese YacTUIbl NepeMernarTces K aHoxy. CMenienue rpanunsl 3a t = 30 Mun
cocraBuno 5,0 cm. HampssxkeHHOCTh snekTpuueckoro mons H = 10-102 B/m. JIudnexktpudeckas
TIPOHMIIAEMOCTh Cpelibl & = 81, Bs3kocTh cpespl 77 = 1107 H-c/m2,

OneHoYHBIE CpeCTBA A/ POBEACHUS POMEKYTOUYHOM aTTeCTANMHI

3K3aMCHaHHOHHBIﬁ OMJIET COCTOMUT U3 TPEX TCOPCTUYCCKUX BOIIPOCOB, TCMATHUKA KOTOPBIX
MMpEeaACTaBJICHA B IPOTpaMME KaHAUJAATCKOI'O0 9K3aMCHaA.

OO0pa3ubl OmJ1eToB
duznyeckass XuMus
burner 1
1. OcHOBHbIE TOJIOKEHUS KJIACCHMYECKON TeOopuu XUMHYECKoro crpoeHus. CTpyKTypHas
dopmyna u rpad monekynsl. M3omepusa. Kondopmanuu monekyn. CBs3b CTpOEHUS U CBOMCTB
MOJIEKY!I.
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2. OCHOBHBIE TIOHATUS TEPMOJAWHAMHUKHU: W30JUPOBAHHBIE U  OTKPBHITHIE CHCTEMHI,
PAaBHOBECHBIE W HEPABHOBECHBIE CHUCTEMbI, TEPMOJMHAMMYECKUE II€PEMEHHBIE, TEMIEpaTypa,
WHTCHCUBHBIE U SKCTCHCHUBHBIE [IEPEMEHHBIE. Y PABHEHUS COCTOSIHUSL.

3. [IpocTeie U CcI0XKHBIE peaKuu, MOJEKYJISIPHOCTh U CKOPOCTh MPOCTOM peakiuu. OCHOBHOI
MOCTYJIaT XUMUYECKOH KHHETHKH. CrocoObl ompeneneHus CKOpOCTH peaknuu. KuHernyeckue
kpuBble. Kunermueckue ypaBHeHMs. KoOHCTaHTa CKOpPOCTM W MOPSAAOK peakuuu. Peakuun
NIEPEMEHHOT0 MOPSAKa.

buner 2

1. O6mue nTpUHIUIIBI KBAaHTOBO-MEXAHUYECKOTO OMHUCAHUS MOJEKYJSPHBIX CHCTEM.
Cranmonapnoe ypaBHenue Illpegunrepa st  CBOOOJHOM  MOJIGKYJBIL.  AjumabaTHYecKOe
npuOJIKEeHUEe. DIIEKTPOHHOE BOJIHOBOE YPAaBHEHHE.

2. IlepBbIii 3aKOH TepMOAMHAMHUKH. Teriora, padoTa, BHYTPEHHSS SHEPTHs, SHTAJbIINS,
TEIJI0eMKOCTh. 3akoH ['ecca. CraHAapTHBIE COCTOSIHUS M CTaHJAPTHBIE TEIUIOThl XUMHYECKUX
peakuuii. 3aBUCUMOCTD TEIJIOBOTO 3 eKTa peakiuu ot Temieparypbl. @opmynna Kupxroda.

3. [IpyHIMIT HE3aBUCHUMOCTH DJIEMEHTApHBIX cTanuii. KuHeTwdeckue ypaBHEHHS JUIS
00paTUMBIX, MMapaICIbHBIX U ITOCIIEI0BATEIbHbBIX PEAKIIHH.

buner 3

1. Konebanuss monekyn. HopmanbHbie KojeOaHWs, aMIUIMTYAbl M YacTOTHl KOJICOAHHA,
YacTOTHl OCHOBHBIX KoJiebaTenbHBIX mepexonoB. Konebanus ¢ 6omibiioi ammutyaoi. Bpamenue
MOJIEKYJI. Pa3nuuHbie TUITBI MOJIEKYJISIPHBIX BOJYKOB. BpalaTenbHbie ypPOBHH SHEPTUH.

2. Bropoii 3aKOH TepMOAMHAMHUKU. DHTPOMUS U €€ U3MEHEHHUS B 00pPaTUMBIX U HEOOPATHUMBIX
npoueccax. Teopema Kapno — Knaysuyca.

3. Lenusie peakiuu. KuHeTrnka Hepa3BeTBIEHHBIX M PA3BETBICHHBIX IEHBIX PEAKIUH.

buner 4

1. DnekTpoHHOE CTpOEHUE aTOMOB U MOJIEKYJ1. OTHOANEKTPOHHOE TPUOIMKEHNE. ATOMHBIC U
MOJIEKYJISIpHbIE OpOUTaIN. DJIEKTPOHHbIE KOHGHUrypaluu U TepMmbl aToMmoB. llpaBuno XyHza.
DJeKTpOHHAs TUIOTHOCTh. Pacripenenenue 2IeKTpOHHOM TUIOTHOCTH B IByXaTOMHBIX MOJICKYJIax.

2. dynnameHTanbHble ypaBHeHUs [ u60ca. Xapakrepuctuueckue ¢pyHkuuu. JHeprus ['166ca,
sHepruss l'enpMmrospuna.  YpaBHeHHMss MakcBemia.  YCIIOBHSL  PaBHOBECUST U KPUTEPHUH
CaMONPOM3BOJILHOTO MPOTEKaHUs MpoleccoB. YpaBHeHue ['m60ca — Ienbmrossua. Paborta u
TETUIOTa XUMUYECKOTO Mpoliecca. XUMUYECKHE MOTECHITHAITBL.

3. 3aBUCUMOCTh CKOPOCTH pPEaKIMU OT TEeMIlepaTyphl. YpaBHEHUE AppeHuyca. DHeprus
AKTUBAIMH U CIIOCOOBI €€ OTIpe/IeICHUsI.

burer 5

1. MnaTepriperanust cTpOCHUsT MOJIEKYJl Ha OCHOBE OpOMTAJIbHBIX MOJENEH M HCCIeT0BaHMS
pacnpeneneHns  ANEeKTPOHHOW  IUIOTHOCTU. JIOKanuM3oBaHHBIE  MOJIEKYJISIpHbIE  OpOMTaNH.
['ubpuau3anus.

2. XuMUYeCcKOe paBHOBECHE. 3aKOH JCHCTBYIONMX Macc. PasmudHble BHJBI KOHCTaHT
paBHOBeCHsI U CBsA3b Mexnay HUMHU. M3orepma Bant-T'odda. YpaBHeHus nzobapsl U M30XOpHI
xumuueckon peaknuu. [lpuBenennas sueprus [10Oca u ee wHcHoNb30BaHME [UIsI PacdyeToOB
XUMHUYECKHX PABHOBECHUH.

3. DneMeHTapHBIE aKThl XUMHUYECKUX PEaKIUi W (HU3NIECKHIA CMBICI YHEPTUH aKTHBAIIHU.
Tepmuueckuii 1 HeTepMUYECKHE IMyTH aKTUBAIMU Mosiekyd. OOMeH sHeprueil (IOCTyNaTelbHOM,
BpalllaTeIbHOM U KojeOaTeNbHON) TMpU CTOJKHOBEHHUSX MOJEKyJl. Bpems penakcanuu B
MOJIEKYJISIPHBIX CUCTEMAX.

buner 6

1. Ilpencrapienus o 3apsaax Ha aToMax M MOPSIKaX CBs3ei. Pa3nmnunbie MeTObI BBIICICHUS
aTOMOB B MoJieKyax. MIHIeKChl peakIIMOHHOW ClTOCOOHOCTH. Teopus rpaHUYHBIX OpOUTANICH.
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2. IlpubnmkeHue «KECTKUH pOTaTop — TapMOHMYECKHH ocruuiaropy». CocTapisionme
BHYTPEHHEH DHEPruM, TEIUIOEMKOCTHM W 3HTPONMM, OOYCIOBIEHHBIE MOCTYNATEJIbHBIM,
BpalaTeIbHBIM U KOJIEOATEIbHBIM JIBUKEHUEM.

3. Teopuss 1epexoAHOro COCTOSIHMSL — (aKTMBHMPOBAHHOrO  Komiuliekca). IloBepxHocTh
noteHuuanbHou s3Hepruu. IlyTh M koopamHata peakuuu. CTaTUCTUYECKMM pacyeT KOHCTaHTHI
CKOPOCTH. DHEPIHus W JHTPOIUS akTHBauuM. VMCnoiap30BaHME MOJEKYJSIPHBIX MOCTOSHHBIX IIPU
pacuere KOHCTaHTBI CKOPOCTH.

buiner 7

1. Toueunsie rTpynmbsl CUMMETpHUH MoOJeKyd. OOmme CBOICTBa CHUMMETPUH BOJIHOBBIX
(GYHKUMH W NOTEHLMAIbHBIX MOBEpXHOCTeW Mousiekys. Knaccudukanus KBaHTOBBIX COCTOSTHHUM
aTOMOB U MOJIEKYJ 10 cuMMeTpur. CHMMETpPHUSI aTOMHBIX M MOJIEKYJISIPHBIX opOUTanel, G - U T -
opoUTAIU. T -DIEKTPOHHOE MPUOIINKEHHE.

2. Pacuer KOHCTaHT pPAaBHOBECHsS XUMMUYECKMX pPEAaKUMH B HACAIbHBIX TIa3ax METOA0M
CTaTUCTUYECKOM TepMoaMHaMUKM. CTaTHCTHYECKass TEPMOJAMHAMMKA pPEAJbHBIX  CHUCTEM.
[ToreHnuanbl MEXMOJIEKYJISIPHOIO  B3aMMOJAEHCTBHS M KOH(UIYpaLMOHHBI MHTErpan yis
peanabHOro rasa.

3. MoHOMoOIIEeKyJIIpHbIE peakuuu B rasax, cxema Jlunpemana — Xpuctuancena. Teopus
PPKM. bumonekynspHble U TPUMOJEKYJISIPHBIE PEAaKLUH, 3aBUCUMOCTb IIPEAIKCIOHEHIIUAIBHOTO
MHOJKUTENS OT TEMIIEPATYPBHI.

buiner 8

1. JIunosibHBII MOMEHT U HOJISPU3YyEMOCTb MOJIEKYJd. MarHUTHBIH MOMEHT U MarHUTHAs
BoCIpUUMYHNBOCTE. DpdexTrl LllTapka u 3eemana. MarHUTHO-PE30HAHCHBIE METO/IbI UCCIIEIOBAHUS
CTPOEHUS MOJIEKYJI. XUMUYECKUHN CIBHT.

2. Pacnpenenenus bosze — Diinmreiina u ®epmu — J{upaka. BeipoxkaeHHbIN HaeaIbHbIN Tas3.
DNEeKTPOHBI B MeTasuiax. Y poBeHb Depmu.

3. Peakun B pacTBOpax, BIMSHHE pPACTBOPUTENS U 3apsija pearupyrouux YacTHIl.
Krnerounsiii 3 ekt u conpBaraims.

buner 9

1. OnTtuueckue CHOEKTpbl MOJEKYd. BeposTHOCTH TepexoJoB W mMpaBuia oTOOpa mpu
nepexojax MeXIy pa3IMYHbIMH KBAHTOBBIMU COCTOSIHUSIMUA MOJIEKYJ. CBSI3b CIIEKTPOB MOJIEKYJ C
ux crpoeHueM. OmnpeneneHue CTPYKTYPHBIX XAPAKTEPUCTUK MOJEKYJI M3 CIEKTPOCKOIMUYECKHX
JTAHHBIX.

2. OCHOBHBIE TIOJIOKEHUS TEPMOJIMHAMUKH HEPABHOBECHBIX MPOIECCOB.

3. doToxuMHUYECKHE u pagraIMOHHO-XUMUYECKHE peaKIuu. DnemMeHTapHbIe
dboToXuMHUECKHE MPOIECChl. DKCUMEPhl U SKCHUILIEKCHl. M3MeHeHne (QpU3n4eckux U XMMHUYECKUX
CBOMCTB MOJIEKYJ TPH JJIEKTPOHHOM BO30yxkaAeHHUU. KBaHTOBBIM BBIXOJA. 3aKOH OWHINTEHHA —
IIrapka.

buner 10

1. OcHOBHbBIE  COCTaBJISIONIME MEXKMOJIEKYJSIPHBIX  B3auMojeHcTBUN. MonekynspHbie
KOMIUIEKCBI. BaH-zaep-BaanbcoBbl MoseKysbl. Kiactepsl atomMoB M Mosekyisl. BopoponaHas cBsi3b.
CyrnepMoJIEKyJIbI ¥ CYTIPaMOJIEKYJIIpHAs XUMUS.

2. Paznuunble THIBI pacTBOpoB. CrocoObl BBIpaXKEHHS COCTaBa pacTBOpPoB. MieanmbHble
pacTBOpbl. JlaBieHME HACBIIIEHHOIO Iapa >XUAKHAX pAacTBOpPOB, 3akoH Paynsa. HewnpeanbHbie
pacTBOpHI U UX cBoicTBa. Metoa aktuBHOCTEH. KoapuimeHTs akTHBHOCTH U MX OIpe/IeNICHHE.

3. XuMHUYEeCKHEe UCTOYHUKH TOKA, UX BHIBL. DJIEKTPOXUMHUYECKast KOPPO3Hsl. METOIbI 3aIIUTHI
OT KOPPO3HUHU.

buner 11
1. CtpoeHue OCHOBHBIX THIIOB OPTAaHUYECKUX U DJIEMEHTOOPTAHUYECKUX COSTUHEHUM.
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2. KonnuratuBHBIE CBOICTBA pacTBOPOB. M3MeHEHHE TeMImepaTyphl 3aMep3aHusi pacTBOPOB,
Kpuockonus. 3oHHas miuaBka. OcMmorudeckue sBieHus. [lapuuanbHble MOJbHBIE BEIWYMHBI, MX
ompeseNnieHue st OMHAPHBIX CHCTEM.

3. Knaccudukanusa kataluTUYECKUX peakluil U KaTaiau3aTopoB. Teopusi MpOMEKYyTOYHBIX
COEIMHEHUH B KaTaJln3€, IPUHLIUII SHEPIETUUECKOT0 COOTBETCTBHUSI.

buner 12

1. Uneanpuble kpuctaiibl. Kpucrammmueckas pemerka M KpUCTaIMUECKash CTPYKTypa.
Peanbhble kpucraminsl. Tumsl nedekToB B peanbHbIX KpucTauiax. Kpucramiel ¢ HenojgHOH
YHOPSAA0OYEHHOCTBIO. JJOMEHHbBIE CTPYKTYpbl. ATOMHbBIE, HOHHBIE, MOJIEKYJISIPHbIE U JIPYTHE THUIIbI
KpucTtayos. llenouednsle, KapKacHbIE U CIIOUCTBIE CTPYKTYPBI.

2. I'ereporennblie cuctembl. [loHATHA KOMITOHEHTa, (a3bl, creneHn cBoOozbl. [IpaBuno ¢a3
I'n66ca.

3. Kucnotno-ocHoBHOM kartanu3. KuHeTMka W MeXaHU3M peaknuid CIernu(rIecKoro
KUCIOTHOrO Karanusza. OyHkiuu kucnotHoctu I'ammera. KuHeTnka n MexaHu3M peakuuil oouero
KHCJIOTHOTO KaTanu3a. Y paBHenue bpencrena. HykineopunbHbIH 1 351eKTpOGUIbHBINA KaTaln3.

buier 13

1. CtpoeHue TBEpABIX pacTBOPOB. YIOPSJIOYCHHBIE TBEpPAbIC pPacTBOpPbl. AMOpQHBIC
BemecTBa. OCOOEHHOCTH CTPOCHUS TTOJIMMEPHBIX (a3.

2. JIByXKOMIIOHEHTHBIE CUCTeMbI. Pa3nuuHble AuarpamMmbl COCTOSIHHS JIBYXKOMITOHEHTHBIX
cucteM. PaBHOBecWe JXHIKOCTh — Tap B JBYXKOMIIOHCHTHBIX CHCTEMaxX. 3akoHbI [ uObca —
KonoBanoBa. A3e0TpOIHbIE CMECH.

3. Karanu3 MeTaysioOKOMIIEKCHBIMH COSAMHCHUSMU. | OMOTEHHBIC PEaKIuu THIPUPOBAHWS,
UX KHHETHUKA U MEXaHU3MBI.

buner 14

1. Metasibl ¥ MONyIPOBOJAHUKH. 30HHASL CTPYKTYypa IHEPreTUUECKOT0 CIIEKTpa KPUCTAILIOB.
[ToBepxHocTe ®epmu. Paznuunsie Tumsl npoBoguMocTy. Konebanus B kpucraniax. GOHOHBI.

2. Ancopbumsi. M3orepmel W m300apsl  ancopOumu. YpaBHeHue ['enpu. Koncranra
a/1cOpOLIMOHHOTO paBHOBecHUs. YpaBHeHue JIaHrMIopa. Ayncopbuus u3 pactBopo. Xpomarorpadus,
pa3IUYHbIE €€ TUIIBL.

3. AcopOLIMOHHBIE M KaTaJUTUYECKHE LEHTPbl (epMEHTOB. AKTHBHOCTh U CyOCTpaTHas
cesIeKTUBHOCTH (hepMeHTOB. KopepmenTrl. Mexanns3mbl (hepMEHTaTUBHOTO KaTalln3a.

buer 15

1. XKunkoctu. MruoBeHHas U KoyiebaTebHO-YCpEeIHEHHAs! CTPYKTYpa KUAKOCTU. ACCOLIUATHI
U KIacTepbl B KHUAKOCTAX. CTpyKTypa MPOCTBIX KHUAKOCTEH. PacTBOpPBI HEIIEKTPOIUTOB.
CtpyKTypa BOJBI U BOAHBIX PacTBOPOB. CTPYKTYpa KUIAKUX ITIEKTPOITUTOB.

2. PacTBOpBI 37EKTPONUTOB. MOH-TUTIONBHOE B3aMMOJICHCTBHE KaK OCHOBHOW ITpOIlecC,
OTIPEACTSAIONIMNA  YCTOMUYMBOCTh PACTBOPOB  AJEKTPOIHUTOB. KodpPHUIMEHTH aKTHBHOCTH B
pacTBopax IeKTpoinTOB. OCHOBHBIC MOJIOXKEeHHS Teopun Jlebas — XroKKeds.

3. 'ereporennsiii karanu3. OnpeneneHne CKOPOCTH TETEPOTeHHON KaTATUTUIECKON PEaKIiu.
VYenbHas U aTOMHasl aKTUBHOCTh. DHEPIHsI aKTHBAIIMH TeTEPOTSHHBIX KATATUTHYCCKUX PEaKITUH.

6. YueOHO-MeTOAMYecKOe 1 MH(OPMAIITHOHHOE 0o0ecriedeHu e TUCIMIIUHbI
OcHoBHas1 JiuTEepaTypa
1. Adanacees, b. H. ®usnueckas xumus / b. H. Adanacees, 0. I1. Axymnosa. — M.: Jlans, 2012.
—464 c.

2. bepuerr, JIx. Xumuueckas cBs3b: nep. ¢ auri. / JIx. bepmerr. — M.: Mup; bunom.
JlaGopatopus 3nanui, 2015. — 245 c.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

I'opmikos, B. M. OcHoBel ¢dusnueckoit xumun / B. W. T'opmkor, 1. A. Ky3nernos. — M.:
Bunowm. JIaboparopus 3nanmii, 2014. — 407 c.
PomanoBckuii, b. B. OcHoBbl kaTanmm3a: ydueOHoe mocobue / b. B. PomanoBckmii. — M.:
bunowm. Jlaboparopust 3nanuii, 2015. — 172 c.
CwibBepcreiid, P. CnekTtpomerpuueckas HIACHTH(PUKAIMS OPraHMYECKUX COCAMHEHUN /
P. CunbBepcreiin, @. Beberep, . Kumi. — M.: bunom. Jlabopartopus 3nanuii, 2023. — 557 c.

JonosHUTEILHAS JTUTEPATypa

AnekceeB, P.C. Peakuuu HyKI€O(QHIBHOTO 3aMEUICHHS M SIMMUHHPOBaHUSA: YdeOHOE
nocobue s cryaeHtoB Beicmieidl mkoinel / P. C. Anekcees, C. C. Kapnos, B. W. Tepenus,
JI. U. JIuBannoBa, M. B. JluBanmos. — M.: JIaGoparopus 3nanuii, 2024. — 284 c.

[amOypr, 1O.J[. Teopuss u mnpakThka OdJeKTpoocaxacHus wmetauioB / [I. 3anrapw,
10. 1. 'amOypr M.: JIabopatopus 3Hanuii, 2019. — 441 c.

loncanBec, K. Hanoctpykrypel B Ouomemunuue / K. Toncansec, K. XamwpOeprranr,
K. Jlopencun, JI. Haup — M.: bunom. JIaboparopus 3nanmii, 2013. — 520 c.

I'punaByn, H. Xumus snementos: B 2-x 1. T. 1 / H. I'punBya, A. Dpumo. — M.: Jlaboparopus
3Hanuii, 2023. — 607 c.

I'punaByn, H. Xumus snementos: B 2-x 1. T. 2 / H. I'punBya, A. Dpummo. — M.: Jlaboparopust
3Hanuii, 2023. — 670 c.

Kayen, XK. buomeramnooprannueckas xumusi / XK. XKayen. - M.: bunom. JlaGoparopus
3uanuii, 2015. — 496 c.

KoBanenko, JI. B. buoxumuueckne OCHOBBI XMMHMU OHOJIOTMYECKM AKTHUBHBIX BEIIECTB!
yaeoHoe mocooue / JI. B. KoBanenko. - M.: bunom. JIabopaTtopus 3nanuii, 2014 — 229 c.
Kyznenos, H. T. OcHoBbl HanotexHonoruu: yuebnuk / H. T. Ky3nenos, B. M. HoBoTopiies,
B. A. XKabpes, B. 1. Mapronun. — M.: bunowm. Jlaboparopus 3nanmii, 2023. — 397 c.

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

Maiictpenko, B. H. DOnantuocenextuBnbsle cencopsl / B. H. Maiictpenko, I'. A. EBTiorun. —
M.: JIabopaTopus 3Hanuii, 2023. — 259 c.

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

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

Peytos, O. A. Oprannueckas xumusi: B 4-x 1. T. 2/ O. A. Peyros, A. JI. Kypn, K. I1. bytun —
M.: bunowm. JIaboparopus 3Hanumii, 2014. — 623 c.

PeytoB, O. A. Oprannueckas xumusi: B 4-x 1. T. 3/ O. A. Peyros, A. JI. Kypn, K. I1. bytun —
M.: bunowm. JIaboparopus 3Hanuii, 2014. — 544 c.

PeytoB, O. A. Oprannueckas xumusi: B 4-x 1. T. 4 / O. A. Peyros, A. JI. Kypn, K. I1. bytun —
M.: bunowm. JIaboparopus 3HaHwuii, 2014. — 726 c.

Pooxonkos, JI. M. Hanomatepuansi: yuebHoe nocobue / JI. U. Peokonkos, B. B. JIéBuHa,
3. JI. I3um3urypu. - M.: bunowm. Jlaboparopwust 3Hanwmii, 2014. — 365 c.

Cmut, M. Opranuueckass xumusi Mapua. Peakiuu, MeXxaHu3Mbl, CTpOeHHE: YTIyOJIeHHBIN
KypcC 111 yHUBEPCUTETOB U XUMU4eckux By30B: B 4-x T. T. 1 / M. Cmur. — M.: JIaboparopust
3Hanui, 2020. — 458 c.

Cmut, M. Opranudeckas xumusi Mapua. Peakiuu, MexaHusmbl, CTpoeHUe: YTIyOJIeHHbII
KypC Ul yHUBEPCUTETOB U XMMHUYECKHX By30B: B 4-x 1. T. 2 / M. Cmur. — M.: JIaboparopus
snanui, 2020. — 539 c.

Cmut, M. Opranuyeckass xumusi Mapua. Peakiuu, MeXaHu3Mbl, CTpOeHHE: YTIyOJIeHHBIH
KypC Il yHUBEPCUTETOB U XUMHYEeCKHX By30B: B 4-x 1. T. 3/ M. Cmur. — M.: JIaboparopus
3nanmi, 2020. — 550 c.

Cmut, M. Opranuueckass xumusi Mapua. Peakiuu, MexaHuU3Mbl, CTpoeHHE: YTIIyOJIeHHBIN
KypcC 111 yHUBEPCUTETOB U XUMU4eckux By30B: B 4-x T. T. 4 / M. Cmur. — M.: Jlaboparopust
3nanmi, 2020. — 511 c.
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21.

22.

10.

11.

12.

13.

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

[umkun, I'. T'. HanosnektpoHuka. DaeMEHTHI, TPUOOPHI, YCTPOMCTBA: yueOHOE mocodue /
I'. I'. lumkus, M. M. Arees. — M.: bunom. Jlaboparopus 3uanuii, 2011. — 408 c.

DJIEKTPOHHBbIE PeCypChl

. BacumenoBa, W.B. Opranudeckas ¥ ¢GU3KOUIOWAHAS XUMHS [DIEKTPOHHBIN pecypc]:

yueOHoe nocodbue / U.B. Bacunsiosa, T.W. bokosa, I'.Il. FOcymnoBa. — DnekTpoH. naH. —
Hoocubupck: HI'AY, 2013. — 155 c. — Pexxum JocTyna:
https://e.lanbook.com/book/44513. — 3ar1. ¢ skpaHa.

['onuapenko, E.E. AncopOuust opraHuyeckux KUCJIOT: MeToJ. ykazaHusi K J1abopaToOpHBIM
pabotam 10 Kypcy «Dusnyeckas U KOUIOMTHAS XUMUS» [DIEKTPOHHBIN pecypc]: ydeOHO-
meroandeckoe nmocooue / E.E. 'onuapenko, H.M. Enuceesa ; mox pen. A.M. I'onybeBa. —
OnekTpoH. AaH. — MockBa: MI'TY um. H.D. baymana, 2007. — 23 ¢. — Pexum gocryna:
https://e.lanbook.com/book/58563. — 3ar1. ¢ skpaHa.

Axynosa, IO.I1. ®usznveckas xumus. Teopus W 3amaun [DIEKTPOHHBIA pecypc]: yueOHoe
noco6ue / FO.I1. Akynosa, C.I'. U3otoBa, O.B. Ilpockypuna, N.A. UepenkoBa. — DIEKTPOH.
naH. —  Cankr-IlerepOypr:  Jlanb, 2018. — 228 c¢. — Pexum poctyna:
https://e.lanbook.com/book/110903. — 3aru. ¢ skpaHa.

AdanaceeB, Bb.H. ®wusuueckas xumus [DIEKTpOHHBIA pecypc]: ydeOHoe mocobue /
b.H. Adanacees, FO.I1. AkynoBa. — Dnektpon. gan. — Cankr-Ilerepoypr: Jlanp, 2012. —
416 c¢. — Pexxum noctyna: https://e.lanbook.com/book/4312. — 3ar. ¢ skpana.

bokmreiin, b.C. ®usndeckas XumMus: TepMOAMHAMUKA U KMHETHKA [DIEKTPOHHBIA pecypc]:
yuebHoe nocobue / b.C. bokmreitn, M.1. Menzenes, }0.B. [loxBucHeB. — DNEKTpOH. JaH.
— Mockaa: MUCHUC, 2012. — 258 c. — Pexum JIOCTYTIA:
https://e.lanbook.com/book/47443. — 3aru. ¢ skpaHa.

bynanos, B.B. KiroueBbie Bompocsl Kypca (U3UYECKON XMMHUHU [DIEKTpOHHBIA pecypc] :
yuebHoe nocodue / B.B. bynanoB. — Dnektpon. nan. — MBanoso: UT'XTY, 2007. — 48 c.
— Pexxum noctyna: https://e.lanbook.com/book/4493. — 3ari. ¢ sKpaHa.

bymunopoBa, I'.B. ®dusuueckas xumus [DneKTpoHHBI pecypc]: yueObHOoe mocobue /
I'.B. bymunoposa, 10.I'. 'anamernunos, X.M. Spomesckas, B.I1. bapabanoB. — DnexTpoH.
maH. —  Kazans: KHUTY, 2012. — 396 c¢. — Pexum pgocryna:
https://e.lanbook.com/book/73471. — 3ar. ¢ skpaHa.

Hepabun, B.A. dusnueckass XuMHsi JUCIEPCHBIX CUCTEM [DIEKTPOHHBIN pecypc]: yueOHoe
nocobue / B.A. llepsoun, E.I1. ®apadonroBa. — DnexrpoH. njaH. — EkarepunOypr: YpdV,
2015. — 88 ¢. — Pexxnm moctymna: https://e.lanbook.com/book/98417. — 3ari. ¢ skpaHa.
Epemun, B.B. OcnoBbl dpusnueckoit xumuu. Teopusi. B 2 4 [DnektponHslit pecypc]: yueOHOe
noco6ue / B.B. Epemun, C.W. Kapros, 1.A. Ycnenckas, H.E. Ky3pbMeHKO. — DJEKTpOH. 1aH.
— Mocksa: M3parensctBo "Jlaboparopus 3nanmii", 2015. — 589 c¢. — Pexum poctyna:
https://e.lanbook.com/book/84118. — 3aru. ¢ skpaHa.

Jlepenosa, O.B. OcHOBHBIE MOHSATUS M ONpPEIEICHUS TUCHUIUIMH «Duznueckas XUMHUSD» U
«Kommongnass xumus» [DIeKTpoHHBIH pecypc]: yueOHoe mocobue / O.B. Jledemnona,
M.II. Hemniesa, A.C. Bamrypun. — DnektpoH. nadH. — WBanoso: UT'XTY, 2017. — 109 c. —
Pexxum noctyna: https://e.lanbook.com/book/107402. — 3aru1. ¢ skpaHa.

MakcumoB, A.l. BBenenne B HeMWHEHHYI0 (PU3NUYECKYI0O XUMHIO [DIEKTPOHHBIM pecypc]:
yuebHoe nocobue / A.M. MakcumoB. — DiexTpoH. naH. — WBanoso: UT'XTY, 2010. — 174
¢. — Pexum nocryma: https://e.lanbook.com/book/4513. — 3arm. ¢ skpana.

MapunkuHa, [.A. ®usnueckas W KOJUIOWIHAs XUMHUS [DIEKTPOHHBIN pecypc]: yueOHoe
nocobue / I'.A. Mapunkuna, H.Il. Tlomskosa, FO.M. KoBamb. — DOnexTpoH. maH. —
HoBocubupck: H'AY, 2009. — 151 ¢. — Pexwum moctyna: https://e.lanbook.com/book/4568.
— 3aru. ¢ sKpaHa.

MopaueBckuid, A.I'. @uznueckas xumus. ['eTeporeHHble cucTeMbl [DNEKTPOHHBINA 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.

27.

[TerepOypr: Jlans, 2015. — 192 ¢. — Pexum gocryna: https://e.lanbook.com/book/60048. —
3ari. ¢ ’3KpaHa.

MopaueBckuii, A.I'. ®uzndeckas xumud. [[loBepXHOCTHBIE SIBIICHHUS U JUCIIEPCHBIE CUCTEMBI
[DnexTpoHHBI pecypc]: yueOHOe mocobue / A.I. MopadeBckuil. — DJNEKTpOH. JIaH. —
Canxrt-IlerepOypr: Jlaupb, 2015. — 160 C. — Pexum JIoCTyTa:

https://e.lanbook.com/book/64335. — 3aru. ¢ skpaHa.
MopaueBckuii, A.I'. ®Dusudeckas xumusa. TepMoaMHAMHKA XUMHYECKUX pPEaKIui
[DnexTpoHHBI pecypc]: ydeOHoe mocodme / A.I'. Mopauesckuii, E.I'. ®upcoa. —
OnektpoH. gaH. — Cankr-IletepOypr: Jlawp, 2015. — 112 c¢. — Pexum npocryna:
https://e.lanbook.com/book/64336. — 3aru. ¢ skpaHa.

Hemunos, C.B. Ontudeckoe marepuaioBeaeHue: Ousndeckas XUMHUsS CTEKIa, Kype JEKIUN
[DnekTponHbIi pecypc]: yuebnoe mocooue / C.B. HemunoB. — OnektpoH. maH. — CaHKT-
[Terepoypr: HHWY  HUTMO, 2009. — 113 c¢. — Pexum  pocryna:

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

Hurmarymmmn, H.I'. ®usnueckas u KOJUIOUgHAS XUMUS [DJICKTPOHHBINA pecypc]: yueOHoe
nocobue / H.I'. Hurmarymma. — DnektpoH. nan. — Cankr-IletepOypr: Jlanp, 2015. — 288
c. — Pexxum mocryma: https://e.lanbook.com/book/67473. — 3ari. ¢ skpana.

OCHOBBI XUMHUECKOW TEPMOJAMHAMUKHU K KypCy (PU3MUecKOr XMMUU [ DIEKTPOHHBIN pecypc]:
yaeOHOe mocobue / coct. bymumopoBa I'.B., Tamsmermuno FO.I'., SpomreBckas X.M.,
bapabanoB B.Il.. — Onexrtpon. man. — Kazans: KHUTY, 2011. — 218 c. — Pexum
noctyna: https://e.lanbook.com/book/73353. — 3aru. ¢ skpaHa.

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

Ponun, B.B. OcHOBBI (pu3nueckoid, KOJUIOMIHOW U OMOJIOTUYECKON XUMHH : KypC JICKIIHA
[DnexTpoHHEIH pecypc]: yaebHoe nocodue / B.B. Ponun. — DinekrpoH. qan. — CTaBpoOIToJib:
Ctl'AY, 2012. — 124 c¢. — Pexum noctyna: https://e.lanbook.com/book/5763. — 3arm. ¢
JKpaHa.

Canewm, P.P. ®uznueckas xumus. TepMoanHaMuka [ DIEKTPOHHBIN pecypc]: yuedHoe mocodue
/ P.P. Canem. — DnexktpoH. gaH. — MockBa: ®uszmariur, 2004. — 352 c¢. — Pexum
nocryma: https://e.lanbook.com/book/59271. — 3ari. ¢ skpaHa.

Cadonona, JI.II. dusnueckas XUMHs IUCIIEPCHBIX CUCTEM [DIEKTPOHHBIN pecypc]|: yueOHo-
meroandeckoe nocooue / JI.IT. Cadonona, B.B. Kopones, B.. CaBenbeB. — DNeKTpOH. J1aH.
— HWBanoBo: UT'XTY, 2007. — 40 c¢. — Pexum pocrymna: https://e.lanbook.com/book/4465.
— 3aru. ¢ sKpaHa.

Ceupuno, B.B. ®wusuueckas xumus [DIEKTpOHHBIM pecypc]: ydebHoe mocobue /
B.B. CBupunos, A.B. CBupunoB. — DnektpoH. naH. — Cankr-IletepOypr: Jlanp, 2016. —
600 c. — Pexxum noctymna: https://e.lanbook.com/book/87726. — 3aru. ¢ skpaHa.

CemepuxoB, U.C. ®usndeckass XUMHSI CTPOUTEIBHBIX MaTepUaoB [DIEKTPOHHBIN pecypc]:
yuebHoe mocobue / M.C. CemepukoB, E.C. I'epacumoBa. — DieKTpoH. HaH. —
ExarepunOypr: YpdV, 2015. — 204 c. — Pexum J0CTyma:

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

Cumonos, B.H. PaBHOBeCHasi 1 HEpaBHOBECHAs! TEPMOJIMHAMUKA: METOJUYECKHE YKA3aHUS K
BBITNIOJHEHUIO JIA0OPAaTOPHBIX paboT 1o Kypey «Pusnueckas Xxumus» [DIeKTpoHHBIHN pecypc]:
metonudeckue ykazanus / B.H. CumonoB, A.B. Bemumanckuii, K.O. bazaneeBa. —
OnektpoH. AaH. — MockBa: MI'TY um. H.D. baymana, 2011. — 37 ¢. — Pexum nocryma:
https://e.lanbook.com/book/62043. — 3aru. ¢ skpaHa.

Tep3usn, T.B. ®usznueckas U KOJUTOUAHAS XUMUS [ DIEKTPOHHBIN pecypc]|: yueOHoe mocooue
/ T.B. Tep3usn. — DnekTpoH. naH. — ExatepunOypr: Yp®V, 2012. — 108 c¢. — Pexum
noctyta: https://e.lanbook.com/book/98442. — 3armn. ¢ skpaHa.

dusnueckas XuMus [DIeKTpoHHbIH pecypc]: yuebHoe nocodue / H.M. CenuBanoBa [u ap.].
— OmnektpoH. npaH. — Kazawe: KHUTY, 2016. — 188 c. — Pexum pgocryna:
https://e.lanbook.com/book/102111. — 3aru. ¢ 9kpaHa.

16



28. Lpipo, JI.B. ®usndeckas XUMHs: XUMHUYECKOE paBHOBECHE [DIEKTPOHHBIA pecypc]|: yueOHo-

©CoNoR~wWNE

meTtoaudeckoe nocooue / JI.B. Llpipo, C.5. AnekcanapoBa. — DIEKTpOH. naH. — TOMCK:
TIy, 2012. — 117 ¢. — Pexum pocrtyna: https://e.lanbook.com/book/44984. — 3armn. c
JKpaHa.

HopmaTuBHBIE JOKYMEHTBI

®DenepalibHbIe TOCYAAPCTBEHHBIE TPEOOBAHUS K CTPYKTYpe MPOrpaMM MOATOTOBKH HAYyYHBIX U
HAy4YHO-IIEJJarOTMYECKUX KaJIpOB B ACMUPAHType (aIBIOHKTYPE), YCIOBUAM HMX pealu3alui,
CpPOKaM OCBOEHHS TUX IPOrpaMM C YYETOM pasziuyHbIX (opM oOydeHusi, 00pa3oBaTEIbHbBIX
TEXHOJIOTMII W OCOOEHHOCTEM  OTHENbHBIX  KATErOpUd  aclUpaHTOB  (aIbIOHKTOB),
yTBepxkaeHHbIe [Ipukazom Munoopuayku Poccun ot 20.10.2021 Ne 951 (manee — ®I'T);
[Tosno>)keHHe O MOATOTOBKE HAY4YHBIX M HAy4HO-NEJArorMuyecKuX KaJpoB B aCIHUPaHTYpE
(amproHKTYpE), yTBep)KIeHHoe [TocTtanoBnennem [IpaButensctBa PO ot 30.11.2021 Ne 2122;
Ilonoxenue O NPUCYXKIACHUU YUYEHBIX CTENEHEH, YTBepxkaeHHoe llocraHoBieHHEM
[IpaButensctBa PO 0T 24.09.2013 Ne 842;

[TacniopT Hay4HOl cnenranbHOCTH 1.4.7. XuMUS BBICOKOMOJIEKYJISIPHBIX COEIUHEHUI.

Pexomenayemble HCTOYHHKHM HAYYHO-TeXHHYECKOH HH(pOpManuu
HayuHo-TexHu4eckue s;kypHajibl u3 0udauoreynoro ponna UpUX CO PAH:

BectHuk Poccuiickoii akageMuu HayK.

Bricokomonekymsapubie coequnenust. Cepust A: @usuka noammepos.
Bricoxomonexynsipasie coequHenus. Cepus b: ®dusnka noammepos.
Jloxiiagpl akageMuu HayK.

Kypnain o0meit Xumuu.

KypHan opraHndeckoi XMMHH.

JKypHau npuki1agHoi XUMHH.

KypHan cTpyKTypHOU XUMUH.

W3Bectus Akanemun Hayk. Cepust XUMHUECKas.

10. Ycnexu xumun (3IEKTPOHHBIN KypHAT).

11. Xumuko-papMarieBTHUECKHU KypHaIl.

12. Xumus B MHTEpECcax yCTOHYNBOTO Pa3BUTHSL.
13. Xumus reTepouKINIecKUX COSIUHEHHH.
14. DnexTpoxumus.

15. Journal of Sulfur Chemistry.

16. Mendeleev Communications.

agbRrw

~N o

JIEKTPOHHO-0N0/THOTEeYHbIe CHCTEMBI NPodeccHoOHaNbHbIE 0a3bI JAHHBIX,
MH(OPMALIMOHHBbIE CIIPABOYHbIE M IOMCKOBbIE CHCTEMbI:

Xumnueckass pedeparuBHas ciyx0a AmepukaHckoro xumuueckoro oomectBa CAS
SciFinder https://sso.cas.org/

denepanbHBI MHCTUTYT MPOMBINUIEHHOH coOcTBeHHOCTH http://www1.fips.ru.

denepanbHas ciyx0a 1Mo MHTEIUIEKTYaIbHON coOcTBEeHHOCTH http://www.rupto.ru.

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

Academic Reference — 0a3a JaHHBIX MOJHOTEKCTOBBIX AHIJIOSN3BIYHBIX PECYPCOB IO BCEM
aKaJeMUYeCKUM JAMCIUIUIHHAM, ommyoauKoBaHHbIX B Kurae https://ar.cnki.net.

baza mutuposanus PUHII https://www.elibrary.ru/.

basa maHHBIX 37eKTpOHHO-0MOIHOTEUHOM crucTeMbl «Jlarby https://e.lanbook.com/.

Pecypcol ynanennoro noctyma u 6a3el gaHHbix PI'BYH TocymapctBenHo#l myOnuyHOMN
Hay4YHO-TexHHueckon oubmmorekn CO PAH http://www.spsl.nsc.ru/.
OnekTpoHHO-01baoTeyHast cuctema LlentpansHoii HayuHoi oubauorexku MHI[ CO PAH (na
6aze AUBC «pbwucy) http://csl.isc.irk.ru/.
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https://sso.cas.org/
http://www1.fips.ru/
http://www.rupto.ru/
http://www.uspto.gov/
https://ar.cnki.net/
https://www.elibrary.ru/defaultx.asp
https://e.lanbook.com/
http://www.spsl.nsc.ru/
http://csl.isc.irk.ru/

10.
11.
12.
13.
14.

15.

Royal Society of Chemistry: 6a3a ganasix RSC DATABASE https://www.rsc.org/.
Wiley: Komreknus sxypuanos Database Collection https://onlinelibrary.wiley.com/.
CrpaBouHo-nipaBoBas cucrema "Koncynprantllntoc" https://consultant.ru/

Caiit BAK Muno6puayku P® https://vak.minobrnauki.gov.ru/.

OnexTpoHHas nHPopMarmonHo-o0pazoBarenpHas cpena MpX CO PAH
http://eios-irich.com.ru/moodle/.

[TopTan 1jst aCOMPAHTOB M COMCKATes el yueHOM creneHu: http:/ www.actniupantypa.pd/.

BbecruiaTHble opunuanbHbIE OTKPBITHIE pecypcbl UHTEepHeT:

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

Pecypc o6wvenunsier 6onee 10000 Hay4HBIX >KypHAJIOB IO Pa3jIMYHBIM OTPACIsAM 3HAHHUN
(oxoJ0 2 MuLTHOHOB cTaTei) n3134 ctpan mupa.

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

B 6a3ze pasmemieno 6osee 3000 KHUT MO pa3IMYHBIM OTPACISAM 3HAHHWH, MPEIOCTABICHHBIX
122 Hay4HBIMM U34ATEIBCTBAMM.

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

baza nannbpix Brurodaet 6osiee 300 pereH3upyeMbIX KYPHAIOB 0 OMOMEIHUIIMHE, MEIULINHE
U €CTEeCTBEHHBIM HaykaMm. Bce craThu, pa3MenieHHble B 0a3e, HaXoAsITcs B CBOOOJIHOM
JIOCTYTIE.

DnekTpoHHbIA pecype arXiv https://arxiv.org/

Kpymnueitmuii OecriaTHBIN apXyB AJIEKTPOHHBIX HAyYHBIX ITyOJIUKAIMHA 10 pa3jienaM (GU3HKH,
MaTeMaTuKd, MHPOPMATHKH, MEXaHUKH, aCTPOHOMHHM U Ouoioruu. Mmeercs moapoOHBIi
TEMaTUYECKHUM KaTaJor ¥ BO3MOYKHOCTb [TOMCKA CTaTEel 110 MHOKECTBY KPUTEPHUEB.
Koneknust xypranos MDPI AG http://www.mdpi.com/

MHOTOMCIUIUIMHAPHBIA TU(POBON M3TATCILCKHA pecypc, SBISETCS TUIATHOPMON st
PELeH3UPYEMBIX HAYYHBIX KYPHAJIOB OTKPHITOro noctyna, uzaawmuxcs MDPI AG (bazens,
[Beitnapus). M3natenscTBO BhimyckaeT 6osee 120 pa3sHOOOpa3HbIX 3JEKTPOHHBIX KYPHAJIOB,
HaXOZAIINUXCS B OTKPBITOM JIOCTYIIE.

N3narenscTBO ¢ OTKpBITHIM goctynom InTech http://www.intechopen.com/

[TepBoe u kpymHeiilee B MUpe U31ATENbCTBO, MyOIMKYIOIIEe KHUTH B OTKPBITOM JIOCTYIIE,
okoJio 2500 HayuHbIX u3gaHuid. OCHOBHAS TeMaTHYECKasl HApaBICHHOCTh - (PU3NYECKUE U
TEXHUYECKHUE HayKH, TEXHOJIOTUH, METULIUHCKUE HAYKHU, HAYKHU O KU3HHU.

basa nanneix xumuueckux coeaunenuit ChemSpider http://www.chemspider.com/
ChemSpider — sto OecratHass XUMHUYecKas 0a3a JaHHBIX, MPEIOCTABIISAIONIAS OBICTPBIN
JIOCTYH K Oosiee ueM 28 MWJIMOHAM CTPYKTYp, CBOMCTB M COOTBETCTBEHHOH HMH(OpMAalUU.
Pecypc nmpunamiexur KoponeBckoMy xumuueckomy oobumiectBy BemmkxoOpuranuu (Royal
Society of Chemistry).

Komnekuus xypranos PLOS ONE http://journals.plos.org/plosone/

PLOS ONE - xoreknusi >KypHaIOB, B KOTOPBIX ITyOJHKYIOTCS OTYETHI O HOBBIX
UCCIIEIOBAaHUSIX B O0JIACTH €CTECTBEHHBIX HAayK W MEIMLMHBL. Bce jKypHallbl pa3MelleHbl B
cBobomHoM goctyme (Open Access), BCe CTaTbu MPOXOIAT CTPOroe€ HAyIHOE
pELIEH3UPOBAHNUE.

7. MaTepuajibHO-TeXHHYeCKoOe o0ecniedeHHe HAYYHO-HCCIe10BATeIbCKOi padoThl

B cootBeTcTBUM C y‘-IC6HLIM IUIAHOM 3aHATHS II0 AUCHUIIIMHE «®Du3nueckas XHUMHSI»

POBOASATCS B (popMe JEeKUU, MPAaKTUYECKUX 3aHITHI U CaMOCTOSITENTbHOM paboThl 00y4daroIerocs.

Jns peanuszanuu o0pazoBaTeIbHOTO mpolecca B (opMe JIEKIUH M MPaKTUYECKUX 3aHATHH

UCTIOJB3YIOTCSl CIEIYIOIME MMOMELICHHs: MaJlblid JIGKIMOHHBIN 3a1 (6ubimoTeka), OCHAIEHHBIN
KOMIIBIOTEpaMH C JIOCTYNOM K 0a3aM JaHHBIX U BbIXOAOM B HMHTepHeT, yueOHOI MeOenbio U
JIEMOHCTPAIIMOHHBIM  000pyZ0BaHHEM (KOMITBIOTED CO CpEACTBaMHU 3BYKOBOCIIPOM3BEIEHMUS,
MIPOEKTOP, IKPaH).
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https://www.rsc.org/
https://onlinelibrary.wiley.com/
https://consultant.ru/
https://vak.minobrnauki.gov.ru/
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http://www.аспирантура.рф/
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https://arxiv.org/
http://www.mdpi.com/
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http://www.chemspider.com/
http://journals.plos.org/plosone/

JUis ocBOeHMsI IporpamMmbl OOY4YeHHMs W JJs BBIIOJHEHMS INPAKTUYECKUX U HAy4HO-
UCCIIEIOBATEIbCKUX PA0OT MO TeMe JAHUCCEpTAllMM KaXJAOMY AacClHUpaHTy IPelO0CTaBICHO
UHAUBUyalbHOE palbouee MeCTO, O0OpYJAOBAaHHOE IMPUTOYHO-BBITSDKHOM — BEHTHIIALIUEH,
BOJIOTIPOBOZIOM, ~ BOJIOOTBEACHHUEM,  BO3AYXOBOJOM. ACHHPAaHTBI ~ UMEIOT  BO3MOXKHOCTh
UCMOJIb30BaTh MaTEpUAIbHO-TEXHUYECKUE CpeJICTBA J1abOpaTopuii, B KOTOPBIX BBINOJIHAIOT
JMICCepPTALlMOHHBIE PAa0OTHl (OPrTeXHUKA, PEAKTHUBBI, PACXOIHBIC MaTepuaibl, JabopaTopHas
10Cy1a, U3MEPUTEIbHOE 000PYA0BaHHE).

ITporpaMMHoOe 0becrieyeHHe:

JIM1eH3MOHHBIE TPOAYKTHI:

— Microsoft Office 2010 Russian Academic Open;
— Microsoft Office Professional 2010 Russian Academic Open;
— Supexc  TenmemocT —cucTeMa  BUICOKOH(EPEHLCBSA3M € BO3MOXKHOCTBIO  OOMEHa

COOOLICHUSAMU U NIepeaueii KOHTEHTa B PEXKHME PEATbHOTO BPEMEHHU.

CBoboano pacmpocrpansiemoe I10: 6paysep Sunekc, Mozilla Firefox 60.02, Opera53; Pascal
ABC 3.3; cucrema TEKCTOBOM, roiocoBoil u Buaeocsszu cBsizu Skype7.41.0.101; nporpamma ams
CO3/1aHUsl DJIEKTPOHHBIX Yy4yeOHBIX mpoaykToB Moodle 3.2.; mporpamma s mIpocMoTpa
eKTpoHHBIX TOKyMeHTOB Foxit PDF Reader 9.1.0.5096; apxuBatop 7zip 17.01 beta.

ITpubopHas 6a3a:

OCHOBY MaTepUaIbHO-TEXHUYECKOH 0a3bl MHCTUTYTa COCTaBIISIIOT JBa LU(POBBIX
MynbTUsAEpHBIX Dyphe-cniektpomerpa SAMP (DPX 400 u AVANCE 400), peHTreHOBCKHiA
mudppaktomerp Bruker D8 ADVANCE, pentrenoBckuii nudpakromerp D2 PHASER,
uH(ppakpacublii dypse-criekrpomerp Vertex 70 ¢ Paman npucraBkoi, uH@paxkpacHbiii dypbe-
cnekrpomerp Excalibar HE 3100 Varian, mukpoananusatop Flash EA 1112 CHN-O/MAS 200,
mukpoanamuzarop Termo Flash EA 2000 CHNS, DITP-cniekrpomerp ELEXSYS ES80, ycranoBka
HaHOCEKYHJTHOI'O MMIYJIbCHOTO (oTosn3a, Xxpomaromacc-criekrpomerp QP-5050A, xpomaromacc-
cnektpometp Agilent 5975 ¢ xummnueckoii nonuszanueid, ranaemuslii TOF/TOF macc-criekrpomeTp
Ultra Flex, snextponnsiii Mukpockon TM 3000 Hitachi, cnekrpodayopumerp FLPS920 Edinburg
Instruments, Y ®/BUI-cniektpomerp LAMBDA 35 u qusinbkomeTp.

Jiist mpoBeieHnsT KBAaHTOBO-XUMHUECKUX PACUETOB UMEIOTCSI KOMITBIOTEPHI B JIAOOPATOPUSIX U
BbIUMCIUTENbHBIN KinacTep 391'1/1121°6/14T6.

JIMIIEH3WOHHOE TpOrpaMMHOe o0ecrieyeHrne, BCTPOCHHOE B COOTBETCTBYIONINE TPUOOPHBIC
KOMIIJICKCBI, SIBIIAIOLIEECS €ro HEeOThEeMJIEMOW 4YacThlo, obecneunBarouiel (yHKIMOHMPOBAHUE
puOOpOB:

— Gaussian 09, IlakeT KBaHTOBO-XMMHYECKHMX TNIporpammMm, [Uisl pacuera TIeOMEeTpuu U

AJIEKTPOHHBIX XapaKTEPUCTUK MOJIEKYII.

— Apex 2, Apex 3,IIporpammsl [uis 00pabOTKH JaHHBIX MOHOKPUCTAJIBHOIO U (paKTOMETpa;
— CCDC (ConQuest, Mercury, DASH, Mogul, Hermes), Kpucramiorpadguueckas 6a3a 1aHHbIX

Y TIaKeT MPOTpaMM JjIsl paboThI ¢ 6a301 TaHHBIX;

— TurboMol, ITakeT KBAHTOBO-XUMHYECKUX ITPOTPAMM, IJIsl pacdeTa T€OMETPHUHU U SIEKTPOHHBIX

XapaKTePUCTUK MOJIEKYJT;

— XWinNMR, IIporpamma juist 3anucu u o0paboTKH AaHHBIX criekTpomeTpa SIMP;

— TOPAS, EVA, IIporpammsl aj1s1 00pabOTKH TaHHBIX TOPOILIKOBOTO AU(paKTOMETpa;

— PDF-2, ba3za naHHbBIX TOPOIIKOBBIX AU(PAKTOrpaM HEOPTraHUYECKUX COeTMHEHU;

— ResolutionsPro Opus, ITaker mporpamm, juist 3anucu u o0padotku UK-ciekpos;

— Lambda35, Ilporpamma ass 3anucu 1 00paboTku Y @-CreKTpoB;

— IIporpamma Flexanalysis 3.3 ayis 06paboTku MaccuBa JaHHBIX TTO OMOMIOIMMEpPaM, HEJIETYUnX

OMOMaKpOMOJIEKYJI, OTUTOMEpaM, CHUHTETHYECKUM TOJIMMEPaM, COJISIM U HEJIETYUHX BEIIECTB;

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

C OTKpBITON JTULEH3HEN:

— Dalton2016, maker KBaHTOBO-XUMHUYECKUX MPOTPaMM, UCIIOJIb3YEMBIX ISl pacuera, U3y4eHus

CBOWCTB BEIECTB, MOJICIIMPOBAHUS PEaKIIHIA;
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— DIRAC, nporpamma i1 aTOMHBIX U MOJIEKYJISIPHBIX MPSIMBIX UTEPATUBHBIX PEISATUBUCTCKUX
BBIUMCJIEHUM Ha BCEX AJIEKTPOHAX, BBIYMCIECHUN MOJIEKYJISIPHBIX CBOMCTB C MCIOJIb30BAaHUEM
PENATUBUCTCKUX KBAHTOBO-XMMHUYECKHUX METOJIOB;

— ORCA software, makeT KBaHTOBO-XMMHUYECKHUX MPOTPaMM, HCIOIB3yeMbIX IJIsl pacyeTa,
M3YYEHUS CBOMCTB BEIIECTB, MOJICITUPOBAHUS PEAKIIUMA.
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