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

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

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



1. Henu u 3a1a4n y4eOHOH TUCHHUIIIMHBI

Heab u3yyeHHs AUCHUIUTUHBI «DHU3MUECKass XUMUA». NMpHOOpeTeHne (yHIaMeHTaIbHBIX
3HaHUH W TPAKTUYECKHX HABBIKOB, HEOOXOAMMBIX Ui NPOPECCHOHATIBHONH  HAy4HO-
UCCIIEIOBATEIbCKOW, MHHOBALIMOHHON M 00pa30BaTEeNIbHON JEATEIBHOCTH B 00NAacTH (PU3HUECKON
XUMUHU; (GOpMHUpOBaHUE O0OOIIAIONIEH TEeopeTHUeCcKorW 0a3bl I M3ydeHHUs (PyHIaMEHTAJIbHBIX
OCHOB (PM3MUECKON XMMHUHU M BOZMOKHOCTH MX UCIIOJIB30BaHUS Ha MPAKTHKE.

3agaum.

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

- OCBOGHHE HAaBBIKOB TEOPETHYECKOTO aHAJM3a  PEe3yJbTaTOB  AKCIEPUMEHTAIBHBIX
UCCIICIOBaHM 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;

- o0yueHHEe YMCHHIO HKCIIOJIb30BaTh B Pa0OTE MpPOTrpaMMHO-allapaTHbIE CpPEACTBa IS
U3y4eHUs (PU3UKO-XUMHUYECKUX MTPOIECCOB,;

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

2. MecTo IMCHHUILINHBI B CTPYKTYPe NPOrpaMMbl aCIMPAHTYPbI

Hucnumumna «®Pusndeckas XUMUS» SBISETCS YacThIO 00pa30BaTENLHOTO KOMITOHEHTA
(ITogpaznmen 2.1.2.1. pazmena 2.1.2. «lucuumiauHel 0 BBIOOpPY») MPOTpaMMbI aCIUPAHTYPHI IO
Hay4yHOH crieranbHocTH 1.4.3. Opranndeckas XUMUsL.

YueOHast AUCHUILIMHA pealu3yeTcs Ha IEPBOM U BTOPOM oy 00yudeHusl.

3HaHUs, YMEHHS W HaBBIKM, NMPHUOOPETEHHBIC ACIHpPAHTAMHU [0 pe3yJbTaTaM H3y4YeHHS
y4eOHOM AUCHUIUINHBL «DHu3ndeckas XUMHS), HCIONB3YIOTCS UMH JUIA Cladd KaHIUAATCKOTO
9K3aMeHa M MPH HAIMCaHUH JUCCEPTAIIMOHHON pabOThl HA COMCKAHHME YUCHOH CTETIeH! KaHIuaaTa
HayK.

3. TpeboBanus K pe3yJbTaTaM 0CBOCHMS AUCHHMIIJIHHBI

[To oxkOHYaHUU U3YYEHUS JUCIHUILTAHBI ACTUPAHTHI TOIKHBI OYTyT:
3namep:

® COBpPEMEHHBIC JOCTHKCHHS HAYKH U TIEPEIOBBIC TEXHOJIOTUU B 001acTH (PU3MIECKON XUMUU;

® COBPEMEHHBIC  METOJBI  WCCIICJIOBAHMS, HCIOJB3yeMble TpU  (PU3HKO-XUMUICCKIX
HCCIIEIOBAHUSAX

® TCOPETHUYCCKHE MPEICTABICHUS XHMHH, B TOM YHUCIIC O CTPOCHHH M MEXaHU3MOB XUMHUYECKHIX
peaxLuii;

e BaKHEHINE METOABI KBAHTOBOH XUMUU

e (yHIaMEHTAIbHBIE OCHOBHI M METOJABl JM3aiiHA W CHHTE3a XUMHYECKHX COCIUHEHHH U
MaTepHajoB, B TOM YHCIIC U C 3apaHee 3aJaHHBIMU CBOMCTBAMH;

® METOJBI WCCICAOBAHHS CTPYKTYpbl M (YHKIIMOHATHHO BAXKHBIX CBONCTB XUMHYECKHX
COCIUHECHMI.
Ymemes:

® OIICHWBATH NEPCIICKTUBHBIC HANIPABIICHUS Pa3BUTHS (PU3UICCKON XUMHUHU C YIETOM MHUPOBOTO
OIIBITA;

® AHAIM3HPOBATH B3aUMOCBSI3b MEXKIY COCTAaBOM, CTPOCHHUEM U CBOMCTBAMHU COEIMHEHUH, B TOM
qrclie, HAHOCTPYKTYpPHUPOBAHHBIX MaTepUasOB;

® TPUMEHATH COBPEMEHHBIE METOJIbI U CPEJICTBA HUCCIEIOBAHUS ISl PEIICHUS KOHKPETHBIX
3ama4y GU3UIECKON XUMHUH,



® 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 MPOTPaAaMMHO-ANMNAPATHBIMH CPEACTBAMU JUIsI HM3y4YeHUsS (DU3HKO-XUMHYECKHUX
MIPOIIECCOB.

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

Tabnuua 4.1. CtpykTypa y4eOHOI TUCIUTITMHBI

Ne | HaumenoBaHue O06bem yuebHoM paboThl, 4 ®dopma
JUCUHUTIIIUHBI Bcero Bcero W3 ayuTopHBIX KCP | CP KOHTPOJIA
aynutopH. | Jlexk | Jlab I1
1| usmieckas 216 90 45 | - | a5 | 18 | 18] samen
XUMHUS

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

OO0mue mNpuUHOUOB KBAHTOBO-MEXAHWYECKOTO  OMHCAHMSL  MOJIEKYJSPHBIX  CHCTEM.
CranuonapHoe ypaBHenue IlIpéaunrepa amns cBoO01HONM MOsEeKyIbl. MeTo/bl pellieHus] ypaBHEHUs
[penunrepa. Annabatuueckoe npudnmxeHue. BeiOop BOHOBOM (QyHKIMM MOJIEKYJbl. MeTomabl
MO JIKAO u BC. Ilpunuun Ilaymu. Teopema o cpeaneit sHepruu. CekyisipHblE YpaBHEHHS.
Bapuanmonnas teopema. Pacuer monekyibsl Bogopoaa metogom MO JIKAO.

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

OcHoBHbIE TPUOIMIKEHUS TIPU pacyeTe OpraHu4YecKuX MoJiekyn MmerogoM MOX.

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

WuTepnperanys CTPOSHHsS MOJIEKYJ Ha OCHOBE OpPOUTANBHBIX MoJeNell M Hcciel0BaHus
pacnpeneneHus MEeKTPOHHON IOTHOCTHU. JIoKaan30BaHHbIE MOJIEKYJISIPHBIE OpOUTAIIH.

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

Pa3pnen 2. TepmoaMHaMUKa M KMHETHKA IIPOLECCOB COPOLIUM

Ancopbent, ancopbar. Buasl ancop6uuu. CTpyKkTypa MOBEpXHOCTH M TOPHUCTOCTh
agcopbOenTa. Jlokanu3zoBaHHas W JAEJIOKaJIM30BaHHAs ajacopOuus. M30TepMbl MOHOMOJIEKYIISIPHOM
cOpOIMM MpPU HU3KUX M BBICOKMX KOHIIEHTpalusx copOtuBa. YpaBHeHue ['enpu u Jlenrmropa.
OmnpeneneHue MOCTOSHHBIX B 3THUX ypaBHEHMsAX. JIMHaMUYeCKMi XapakTep aJcopOIMOHHOTO
paBHOBECHS.

AncopOuust U3 pacTBOPOB.

VpaBuenne bpynayspa — DOwmera — Temnepa (BOT) mist momuMonexkysipHONH ancopOIuu.
Omnpezaenenue MmioLia M MOBEPXHOCTU ajcopOeHTa. TepMoarHaMUKa MOTUMOJIEKYIISIPHONH cOpOIMn




Ha OCHOBE CTaTUCTUYECKOW TepMOoAuHAMHUKU. OmpelreseHue 4Yucia CIOEB IMOJIUMOJIEKYISPHOM
copOnuu.

Ancop6iust Ha mopucThix copOeHTax. Teopusi o6bemHoro 3anosnHenuss Mmukpornop (TO3M).
Onpenenenne pasmepoB 1mop. HM3orepmbl copOuuuM Ha MOPHUCTBIX copOeHTax. YpaBHEHUE
Hybununa-PagymikeBuu. OmnpeneneHue MOCTOSHHBIX ATOro ypaBHeHHs. OleHKa CTeNeHU
3aI0JIHEHHUS T10P.

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

CopOmust Ha aKTUBUPOBAHHBIX YIIsAX. OOmias xapakTepUCTHKA YTIEPOJHBIX COPOEHTOB.
Mexanu3m copOUMU MOJIEKYJT U HOHOB 3JEKTpPOiUTOB. CopOuusi OpraHMYEcKUX BEIIEeCTB Ha
AKTUBUPOBAHHBIX YTJISX.

3aBUCUMOCTH aIcOpPOLIMU OT TeMIiepatypbl. MeTo/ bl pacuera SHEpriuy aKTUBALIUHU a1COPOLIUU
U JIeCOpOIuu.

Hcnonp3oBanue copOIuu Ui pa3/ieleHs] 1 KOHIICHTPUPOBAHUS B TEXHOJIOTMUECKUX CXEMax
MIPOLIECCOB.

Pa3nen 3. Teopus pacTBopoB

[TapunanbHple MOJSPHBIE BENMYMHBL. MeETOnABI ONpeAeNeHus] NapLUUaIbHBIX MOJIIPHBIX
BeIMYMH TepMoJMHAMHMYECKHE THUIbl pPacTBOpoB. DYHKIMS CMEIIEHUs JUIsl HJeallbHBIX U
HEHJICTbHBIX pacTBOpoB. [IpenenbHO pa30aBiieHHBIE PACTBOPHI, aTEPMANBHBIE U PEryJSApHBIC
pacTBOpHl, UX cBoWcTBa. PacueT QyHKIMH CMEIIEHUS MO pa3iIMyHBIM MOJENSAM: MOJAEIb IapHOTO
B3aMMOJICHCTBUS, MOJEIb «OKPYKEHHOIO aroMa», KBAaHTOBO-XUMHUYEcKHe Monaenu. Cs3b
TEepPMOJIMHAMHUYECKUX (DYHKIUNA C paBHOBECHBIM IOTEHIIMAJIOM OMHAPHOTO CIUIABA.

Pa3znen 4. ®a3zoBbie paBHOBECUS

[TonsaTuss kommoHeHTa, (aza, creneHb cBoOoabl. IlpaBuno a3 I'm60ca. IlpaBuna
KypnakoBa. Metozap! ommcanus (a3oBbix auarpamm. DazoBble AHarpaMMbl JIBYXKOMIIOHEHTHBIC
cmeceil. JluarpaMmbl C TBEpAbIMH pacTBOPaMU M C XMMHUYECKMMHU coenuHeHusMU. OleHka
($a30BOrO COCTaBa HAHOCTPYKTYPUPOBAHHBIX OMHAPHBIX CIUIABOB I10 TaHHBIM JIEKTPOXUMHUYECKOTO
aHanu3a.

Paznen 5. Kunetuka XuMHYeCKHX peaKkIuu

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

Kunetuka nndy3noHHO-KOHTPOIUPYEMbIX XUMUYECKHX peakuuid. 3akoHbl Puka. Pemenue
b dy3noHHBIX 3a7a4 MeToAaMM (GopManbHOM KHHETHMKHM U MeTojnoM Jlammacca. CkopocTh U
CTaJIuM 3JEKTPOJHOro nporecca. YpasHenue Jlesuua. Ilonspuzanus snexkrpoaos. [Tonsporpadus.
Tok oOMeHa U nepeHanpsKeHue. 3aBUCUMOCTh CKOPOCTH CTaJlMU pas3psiia OT CTPOCHUS IBOHHOTO
ciosi. YpaBHEHUS JUIs IPpeaebHOro AU QY3MOHHBIN TOKa B BOJIbTaMIIEPOMETPUH.

Kunernka HeoOpaTHUMBIX SJEKTPOJHBIX MpoleccoB. ['ereporeHHass KOHCTaHTa CKOPOCTH.
BnusHue pa3nuuHbIX (aKTOPOB Ha TOK M MOTEHIMAT HEOOPAaTUMOIO 3JIEKTPOAHOTO Ipolecca.
Kputepun o0OpaTUMOCTH 3JEKTpOJHOro mpolecca. Vcrmonb3oBaHHEe — 3IEKTPOXUMHUYECKHX
IIPOLIECCOB B TEXHOJIOTUU U aHAJIU3E.

KuHeTnka KaTaauTU4YeCKHX MPOLECCOB. ['OMOreHHBIM M reTeporeHHbId KaTanu3. Pemenue
KUHETMYECKUX 3a7lay KaTaJIUTUYECKUX IpoleccoB. Poib copOuumm B reTeporeHHOM KaTallu3e.
Boei6op 1 ocHOBHBIE CBOIiCTBa KaTaiu3atopoB. MonuduuupoBaHue karaan3aTopoB. TexHosorus
IIPUTOTOBJIEHUS KaTaJIN3aTOPOB U MCCIEN0BaHNE UX CBOMCTB. CEeEKTUBHOCTh KaTaJIn3aTopa.

OcHOBHbIE TPOMBINUIEHHbIE KaTaluTUyeckue mpouecchl. Ponb nuddy3un B KUHETHKE
reTeporeHHbIX peakuuil. KuHeTHKa reTeporeHHbIX KaTaIuTHYECKUX peakuuil. PasinuHble pexumbl



MPOTEKAHUs peaKnuii (KUHETHYeCKas W BHEIIHssA KWHETHUYecKas 0o0nacT, o0JacTh BHEIIHEW U
BHyTpeHHEHN nuddy3un).
Peakmuu B pacTBOpax, BIHMSHHE PAaCTBOPUTEIS U 3apsijia pearupyronmx dactuil. KneTouHslii
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 TPYIOEMKOCTbD,

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 PEaKIi

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/ICOPOITHIH.
Ornpenenenue miomau
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 pactTBopoB

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

14

OyHKIMSA CMEIICHUS IS
pa3JIMYHBIX TUIIOB PACTBOPOB

14

10

YpaBHEHHUs], ONIUCHIBAIOLINE
TepMOJUHaAMHUYecKne (PyHKINUN
CMENIEHUs1 KOMIIOHEHTOB B PaMKax
Pa3JIMYHBIX MOJCIIECH

17

CobecenoBanne
Pemenue 3agau

Pa3ne 4. @a3oBbie paBHOBeCHS

11

da30Bble AMArpaMMbl OMHAPHBIX
CHCTEM.

13

12

Onenka ¢a3oBoro cocrana
HAaHOCTPYKTYPHUPOBAHHBIX
OWHAPHBIX CIIABOB

15

CobecenoBanne
Pemenue 3agau




Pa3nen 5. Kunernka XuMH4eCKHUX peakiuii

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 qucuIuinHbl « PU3ndecKkas XUMHUsS» IpeyCMOTPEHA CaMOCTOSITeNIbHAs
pabora oOyuatomerocss B oObeme 108 u. CamocrositenbHas paboTa MNPOBOJUTCS C LEIBIO
yrayONieHWsl  3HaHUM MO  JUCHUIUIMHE W MOJKpeIUisieTcs  y4eOHO-METOAMYECKUM U
MH(POPMALIMOHHBIM 00€CIeYeHHEM, BKIIOYAIONIMM Y4YeOHUKH, Y4eOHO-METOAMYECKHE IO0COOUs,
KOHCIIEKTHI JICKIIHiA, yueOHOE U HaydHOE pOoTrpaMMHOe o0ecrieueHne, pecypcsl MIHTepHeT.

[TepedyeHb peKOMEHIyeMbIX BUI0B CAMOCTOSITEIbHON pabOThI:

- peryisipHas mpopaboTKa MpPOMAEHHOTO Ha JIGKHMAX Y4eOHOro MaTepualia Mo paszieiam
Kypca;

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

- IOCEIIEHUE OTPACIIEBbIX BBICTABOK, CEMHUHAPOB, KOH(EPEHLIUH pa3IMyHOrO YPOBHS;

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

- TOJITOTOBKA K Cadye dK3aMeHa 110 Kypcy.

5. OpraHu3anms TeKylero KOHTPOJIsi U MPOMeKYTOYHOH aTTecTaluH
110 UTOTraM OCBOEHMS Y4eOHOH M CUMIJIMHbI

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

CobecenroBaHle — CpPEICTBO KOHTPOIs, OpraHM3oBaHHOE B ¢dopMe cobOeceqoBaHUS 0
TEMaTHKE U3y4aeMOM TUCIUIUIMHBI, pACCUUTAHHOE Ha BBIICHEHHE 00beMa 3HaHMH oOydarolerocs
mo BCEM M3YUCHHBIM pasgciaM, TEMaM, CBO60}IHOFO HCIIOJIb30BAHHUA TCPMHUHOJIOIMA  JJIA
apryMEHTUPOBAHHOTO BBIPAXKEHHSI COOCTBEHHOMN TO3UIIHH.

CO6€C€I[OBaHI/Ie II0 KOHTPOJIBHBIM BOIpOCaM MW TIHCBMCHHBIM OTBETaM Ha BOIIPOCHI
OIICHUBAETCS B COOTBETCTBHH CO CICAYIOIIMMU KPUTEPHUSIMHU: apTryMEHTHPOBAHHOCTH MO3HIINH,
LIMPOTA UCIIOJIB3YEMBIX TEOPETUYECKUX 3HAHMI.

Pemienue 3aga4 — CpeICTBO KOHTPOJISA, TO3BOJISIONIEE MOYYUTh BBISIBUTh YMEHUE IPUMEHSTh
MOJIYUYCHHBIC 3HAHUSA HA ITPAKTHUKE.

Kputepuu onieHuBanus:

«OtmuaaO» - COCTaBJIGH TPAaBWIBHBIA — aTOPUTM  pEIICHHWS 3aJa4d, B JIOTHYECKOM
paccyXJIeHuu, B BbIOOpe GopMyT B pelIeHnH HeT OITNOO0K, TTOyueH BEpPHBIN OTBET, 33aJja4a pelieHa
palroHaIbHBIM CIIOCOOOM.

«Xopormo» - CoCTaBIeH TPABWIBHBIM ~QJITOPUTM  PEIICHUs 3a7add, B JIOTHYECKOM
paccyXJI€HUU W PEUICHHH HET CYIIECTBEHHBIX OIIMOOK; MPaBWJILHO CIIETaH BBIOOP Gopmyn amis
peIIeHUs; ecTh OOBSICHEHWE pEIIeHUs, HO 3ajJada pelicHa HEepPaIMOHATBHBIM CIIOCOOOM WA
JOTIYIIIEHO He 0oJiee IBYX HECYIIECTBEHHBIX OIIMOOK, MOJIYyYEeH BEPHBINA OTBET.




«Y IOBIICTBOPUTENHHO - 3aJJaHNE TIOHATO TPABHIBHO, B JIOTHYECKOM pAaCCyKACHUH HET
CYUIECTBEHHBIX OIIMOOK, HO JOMYLICHbI CYIIECTBEHHbIE OMIMOKM B BBIOOpEe (opmyn wim B
MaTeMaTHYeCKUX pacueTax; 3ajada penieHa He IMOJHOCTHIO W B OOIIEM BHJIE.

«HeynosnerBoputensHO» - 3a1a4a penieHa HenpaBUiIbHO. 3a/1a4a HE peleHa.

IIpomexxyTounass arrecranusi mo pucuuiuinHe «®dusndeckas XUMUS» TPOBOAUTCS Ha
BTOpOM rojy oOydeHus B (opMme IK3aMeHa, MperyCMaTPUBAIOLIETO OTBEThl HAa KOHTPOJIbHBIC
BOIIPOCHI.

OK3aMeH — CpEJICTBO, IO3BOJISIONIEE MOJIYYUTh SKCHEPTHYIO OLIEHKY 3HAHWM, yMEHUN U
HABBIKOB, MOJYYEHHBIX MO UTOraM M3y4YEeHUS AUCHUIUIMHBI «DU3nuecKas XUMHUSD», TO3BOJISIOMINX
aCIMpPaHTy aHAIM3UPOBATH PA3IMUHBIC (PAKTHI U SIBICHHS B CBOCH PO ECCHOHATBHON 00JIACTH.

PesymbraThl  cmauMm  9K3aMEHa  OLIGHUBAIOTCS  KaK  «OTJIMYHO»,  «XOPOILIO»,
«yJIOBJICTBOPUTEIIHHOY, «HEYIOBICTBOPUTEIHHOY.

Kpurepun onieHuBaHMs OTBETA acIIMPaHTA!

- ISl OLIEHKH «OTJIMYHO»: HAJIMYME TIyOOKMX M HWCUCPIBIBAIOIIMX 3HAHUH B oObeMe
IpOTpaMMBbl Kypca, MpaBUWIIbHBIE U YBEPEHHBIC EHCTBHS MO MPUMEHEHHIO TEOPETUUYECKUX 3HAHUH
JUISL PELICHUs] IPAKTUYECKUX 3a]a4, TPaMOTHOE ¥ JIOTHYECKH CTPOIHOE M3JI0KEHUE MaTepHraia IpH
OTBETE, 3HAHUE JIOTIOJIHUTEIILHO PEKOMEHI0BAaHHOM JIUTEPATyPHI;

- ISl OIIGHKU «XOPOIIO»: HaJM4Yhe TBEPABIX M JOCTATOYHO MOJHBIX 3HAHHH HPOTPaMMEI
Kypca, He3HAYUTEIbHbIE OIIMOKH NP OCBEIICHUH 3aJaHHBIX BOIPOCOB, MPABUIIbHBIC JEHCTBUS T10
NPUMEHEHHIO TEOPETUYECKMX 3HAHWU IS PEIICHHsS IMPAaKTUYECKUX 3a7ady, YETKOEe H3IJI0KCHUE
Marepuana;

- UL OLIEHKU «Y/IOBJIETBOPUTEIHHO»: HAJIWYHE TBEPIBIX 3HAHWN MPOWICHHOTO MaTepuaa,
U3JI0KEHHE OTBETOB C OMIMOKAMH, YBEPEHHO MCIPABISIEMBIMH I1OCJE AOTIOIHUTEIBHBIX BOIPOCOB,
HEOOXOIMMOCTh HABOJSIINX BOIPOCOB, MPABWIBHBIC ACWCTBUS O NPUMEHEHUIO TEOPETUYECKHUX
3HAHMHU JUTA PELICHUs MPAKTHYECKHUX 3a/1ay;

- JUISL OLICHKH «HEYJIOBJICTBOPUTEIBHO»: HAJIMUUE TPyOBIX OMMOOK B OTBETE, HETIOHMMAHUE
CYIIHOCTH HM3J1araéMOro BOIpOCa, HEyMEHHE NPUMEHSITh 3HAHWS Ha NPAKTUKE, HEYBEPEHHOCTh U
HETOYHOCTH OTBETOB Ha JIOTIOJTHUTENILHBIC M HABOJSAIINE BOTIPOCHI.

JlMcuuIuiiHa CUMTAaeTcss OCBOGHHOM, ecnu oOyyaromuics HOJIY4YHII OLEHKY «OTIMYHOY,
«XOPOILOY», «yIOBIECTBOPUTEIHHON.

OneHouHble cpeacrea AJid NPOoBEACHHUS TEKYHIEIr0 KOHTPOJIA

IIpuMepsI KOHTPOJIBLHBIX BONMPOCOB /15 MPOBEIEHNs co0eceT0BaAHUS

OO01re NpUHIUIBE 00pa30BaHUS XUMUYECKUX CBSI3EH.

OcHoBHBIE TPUOTUKEHUS TTPU PEIICHUN KBAHTOBO-XUMUUYECKHX 3a/1a4

MeTto/b1 BEIOOpa BOJTHOBOW (DYHKITUU MOJIEKYJIbI

Meroas! pemienns ypasaenus Ipenunrepa

OcHoBHbIE TPUOIMIKEHUS TPU pacueTe MOIeKya MeTogoM MO-XtoKkens.

DNeMEeHTh CAMMETPHUHU MOJIEKYJT

Pacuer monekyn oprannyeckux Beuiects Merogom MOX.

Uto Takoe 7 - DJIEKTpOHHAs IUIOTHOCTh Ha aTOMaxX, WHIEKC CBOOOJHOM BAJICHTHOCTH,

MOPSAZIOK CBSI3U MEXK]Ty aTOMaMHU?

9. MoxeT 1 OBITh MOPSIIOK CBSA3H MEXKIY aTOMaMU APOOHOMN BEIUUUHON?

10. CdopmynupyiiTe OCHOBHBIE ITOJIOKEHUS TeOpuH JIPHTrMIOpa.

11.Kakoif W30TEpMON OMUCHIBACTCA MHOTOIICHTPOBAs aacopOIusl Ha OJHOPOJHBIX
MTOBEPXHOCTAX?

12. Kak mpoBepUTh COOTBETCTBHE OMBITHBIX JAHHBIX JAHHOU H30TepMe copOrum?

13. Pacckaxkute, KaK MOXKHO OIPEACITUTh IOBEPXHOCTh TBEPABIX Tel HAa OCHOBAHUU
ascopOIMOHHBIX NaHHBIX (MeTon JIaurmiopa, BOT, Napkunca u FOpa).

14. Kakwue cymecTBYIOT OCOOCHHOCTH a/ICOPOIIMU BEIIECTB B MUKPOTIOpaXx?

15. Kak mpoBoauTcs oOmpeneleHne pa3MepoB Top 1o ypaBHeHHI0. JlyOmHuHa —

PanymkeBuu?
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16. PacckaxurTe, Kakue CYIIECTBYIOT  OCOOCHHOCTH  HW3YyYEHHUS  KHHETUKH  IIpH
MHOTOIIEHTPOBOM COpOITHu?

17. CdopmynupyiiTe KUHETHUECKUI 3aK0oH baHxema.

18. Pacckaxure, kakue ObIBat0 TEPMOJIMHAMUYECKUE TUIIBI PACTBOPOB.

19. DHranbmnus ¥ SHTPONHUS CMEUICHHUS HAa OCHOBE MOEIH IMapHOT0 B3aUMO/ICHCTBUSI.

20. DHTanbmus U SHTPOMHS CMEUICHHS HA OCHOBE MOJIETIN OKPY>KEHHOTO aToMa

21. DHTanbmus ¥ SHTPOMHS CMEIICHHS, PACCUUTAHHAS [0 KBAHTOBO-XHUMUYECKUM MOJICIISIM.

22. TloctynaTel, MO3BOJSIOLINE OMHUCHIBATH (ha30Bble PABHOBECUS C TOMOIIbIO (Pa3oBBIX
arpamm.

23. PaccmoTpuTe HECKOIBKO MPUMEPOB (Pa30BbIX AUArpaMM C TBEPABIMH PACTBOPAMHU.

24. Kakx cBszana oHepruss [uO6ca ¢ paBHOBECHBIM TOTCHIIMAIOM OKHUCIUTEIBHO-
BOCCTAaHOBUTEJIbHON CUCTEMBI?

25. Kakue mnapaMeTpbl KHHETHYECKOTO IIpOIlecCa OMUCHIBAIOTCS METOJIOM (hopmanbHOM
KUHETUKU?

26. Kunernueckue napamerpsl 1uhHy3n0HHO-KOHTPOIUPYEMBIX XUMHUUECKUX PEeaKIIHA.

27. Kak M0oxHO paccuntath kodpdunment nuddys3nu nona B pactope?

28. T'mapoauHaMHUuYecKue KpUTepUn 00paTUMOCTH SJEKTPOIHBIX MPOILIECCOB.

29. T'omorennsle katanu3atopsl. [IpuBeauTe npumMepsl.

30. depMeHTAaTUBHBIN KaTaJIU3 U €T0 OCOOCHHOCTH.

31. TlpuBenuTe MpuUMepsl U3BECTHBIX KaTATUTHUYECKUX MPOIECCOB.

Tembl pemienus 3a1a4

1. KBaHTOBO-XMMHUYECKUN pacueT MojeKys MmetogqoM MO Xrokkes.

2. Onpenenenue noepxHocTH copoenra meronom bOT.

3. Copbums Ha mopucThIX copOeHTax. OmnpeneneHne MOCTOSIHHBIX B ypaBHeHUH JlyOuHuHa-
Panymkesny.

4. PacueTpl 1O OIEHKE cocTaBa (a3 HAHOCTPYKTYPHBIX OSJICKTPOIUTHYECKHX OCAIKOB IIO
OIBITHBIM JAHHBIM.

5. 3akonsbl nudPy3nonHON kMHETUKU. Pacuer koadpunmenTos nudpdy3nn HOHOB.

6. Kunetnka HeoOpaTHUMBIX 3JIEKTPOAHBIX MpoLeccoB. PacueT KNHETHYECKUX MapaMeTpoB.

IIpumepsl 32724 1JIs1 CAMOCTOATEIBHOTO PeLICHUS

1) Meronom Xrokkens (MOX) wmaiitu sueprun MO, xosddummentsr pasioxenus MO 1o
6asucHeiM AO, NOJIHYIO SHEPrUi0 MoJieKyIbl C2Ha.

2) Merogom MOX HaiiTi opOuTanbHbIC dHEPruu, Kod(duimeHTsl pasznoxenus MO 1o
O0asucaeiM AO w mosHyro dHepruto (1) ammnpHOro pammkania CHp-CH-CH», (2) ammuneaOTO
katuoHa u (3) anmunbHoro anuoHa. ([Ipunsats h=0, k=1).

3) Meromom MOX paccuutarh opOWTanbHbIE 3apsabl aromMoB U mopsaku C-C cBsseir B
QJUIMIIBHOM paJiMKalle, KaTHOHE M aHWoHe. J[J pajuKalla pacCUMTaTh CIIMHOBBIE IJIOTHOCTH HA
aToOMax yrjiepoja.

4) Metronom MOX wHaiitn sHeprun MO, koddduumentsl paznoxenuss MO, sHepruio
MOJIEKYJIbI, OpOUTAITEHBIE 3apSIbl aTOMOB U TIOPSIIKK CBsizel B Mosiekyse hopmanbaeruaa CH2=0.

5) Meronom MOX wHaiitn sHeprun MO, koaddummentsr paznoxenus MO, sHepruio
MOJIEKYJIbI, OPOUTANBHBIC 3apsiibl aTOMOB U MOPSAKHU CBsi3el B Moiekyie xiopsuamiaa CH,=CH-
Cl.

6) Meronom MOX wHaiitn sHeprun MO, koadduimentsr pasiokenus MO, sHepruio
MOJIEKYJIbl, OpOMTaJbHbIE 3apsabl aTOMOB M MOpAIKH cBs3el B Monekynax CH=C=0 wu
CH2=C=NH.

7) PaccumraiiTe ynenpHYIH0 IOBEPXHOCTh aJCOpPOCHTa MO HW30TEpMe aJICcoOpOIMH a3o0Ta,
ucnoneiysi ypaBHenue BOT. Ilnomans, 3aHuMaemass MOJIEKYJOH a30Ta B IJIOTHOM MOHOCIOE,
coctaBnset 16-107%0 v?



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

8) B Tabnuiie mpuBeICHBI JaHHBIC TI0 aICOPOIMH APOB BOJIBI MAKPOIIOPUCTHIM aJCOPOCHTOM

Ipu KOMHATOW TemIieparype.

a7copOLIMOHHOTO MOHOCTIOS:

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

7,72 9,22

17,77 14,89

[Tonb3ysachk ypaBHeHueM JleHrMiopa, OmNpenenuTe eMKOCTb

9) Ucnonk3ys ypaBuenue JyonnuHa-PanyiikeBuda, paccuutaiiTe 00beM MHKPOIIOpP CaXH Ha

OCHOBE JIaHHbIX 00 ajcopbumu napos 6eH3osa (MoabHbIA 00beM OeH3oa 88,8 CMS/MOJ'IB)Z

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

10) Paccuuraiite Bpemsi MOJOBHHHOW KOATyJSIMHA a’po30Jis C JAUCIEPCHOCTHIO YaCTHIL
25108 Mt wu KOHIIeHTpauuen 1,5 10° /M3, ecim KkoHcTaHTa OBICTPOH  KOAryJIsuu
CmoimyxoBckoro pasHa 3-1072° m¥/c. TTnoTHOCTS yacTHI a3po3071s IpuMHUTE paBHOi 2200 kr/m°,

11) Onpenenure AUaMeTp Kanwuisipa, eClid XJI0popopM MOTHSIICS B HEM Ha BBIOCTY 12,3 oM.
o =27 MIx/M?; Ap = 1490 xr/m®, ® = 0 °C.

12) PactBopennoe B Bojae ITAB ancopOupyercs Ha MOBEPXHOCTH pasjeiia BOAa-pTYTh U
COOTBETCTBUU ¢ ypaBHeHueM Jlenrmiopa. [Ipu stom, npu konuentpanus [IAB 0,2 mons/n, crenens
3arnoyiHeHust moBepxHocTu paBHa 0,5. Paccumraiite 3HadeHne Mex(pa3zHOrO TOBEPXHOCTHOTO
HATSDKeHUsT Ha TpaHuie pryTh-pactBop mpu 25°C u CIIAB = 0,1 monw/a, yuuThiBas, 4yTo B
orcyrctBue [1AB moBepxHOCcTHOE HaTspkeHue cocrapisier 0,375 JIx/M2, a Tuiomaas, 3aHuMaeMast
monekyioit ITAB B MoHocnoe paBHa 2010-20 M2,

13) Paccuuraiite Tommuny auddysnoir yactu ADC wuactui ruaposons Agl mpu 25 °C.
Hucnepcuonnas cpena 3ois (¢ = 77) cogepxut Ba(NO3)2 (M = 261) ¢ xonuentparueit 50 r/m3.
Bo ckonbko pa3 umaMmenuTcs TonmmHa Aud@dy3HOM YacTH, eciu KoHmeHTpamuio Ba(NO3)2
MOBBICUTH B 4 pa3a?

14) PaccuutaiitTe unciieHHyt0 KoHueHTpanuio 305 Al2O3, eciu U3BECTHO, YTO €ro MaccoBast
koHIenTpanus pasHa 0,3 kr/m°. Koadpdurment muddysun gactun 2-10° m%/cyTku, mmotHocts
Al;03 4 r/em®, BszkocTs cpems 1072 TTa-c, Temmeparypa 25°C.

15) HaiiauTe BEenMMUYMHY 3JICKTPOKHHETHYECKOTO MOTEHIMANA IS CYCIICH3UH KBaplia B BOJE,
€CJIM TIpU ANEeKTpodopese YacTUllbl NepeMenatoTess Kk aHoqy. Cmenienue rpanunsl 3a t = 30 Mun
coctaBuno 5,0 cM. HampsbkeHHOCTH dnekTpuueckoro monms H = 10-10? B/m. JusnekTpuueckas
TIPOHHUIIAEMOCTH Cpefbl € = 81, Bs3kocTh cpennl 77 = 1-10° H-c/m2.

OneHouHble cpeacrea AJid MpoOBEACHU A l'[pOMC)KyTO‘lHOi;I aTrecraunumn

DK3aMEHAIlMOHHBII OWJIET COCTOUT U3 TPEX TEOPETHUECKUX BOMPOCOB, TEMATHKa KOTOPBIX
IpeJCTaBIeHa B IPOrpaMMe KaHANIATCKOTO SK3aMEeHa.

Oo0pa3ubl Ons1eTOB
DusuyecKass Xumms
buner 1
1. OCcHOBHBIE TOJIOKEHUS KJIACCHMUYECKON TEOpUU XUMHYECKOro crpoeHus. CTpyKTypHas
dbopmyna u rpad momekyasl. M3omepusa. Kondopmaruu monekyn. CBsi3b CTPOSHHS W CBOMCTB
MOJIEKY.
2. OCHOBHBIE IIOHSATUSA TEPMOANHAMHKHU HN30JIMPOBAHHBIC n OTKPEBITEIC CHUCTCMBI,
paBHOBECHBIE M HEPAaBHOBECHBIC CHUCTEMBI, TEPMOAMHAMHYECKHE IMEPEMEHHBIe, TeMIIeparypa,
HHTCHCHUBHBIC U DKCTCHCUBHBIC IICPCMCHHEIC. YPaBHeHI/IS{ COCTOAHUS.
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3. IIpocThie U CIOXKHBIE PeaKIMH, MOJIEKYIIPHOCTh U CKOPOCTh MPOCTOM peakiuu. OCHOBHON
HOCTYyJaT XUMUYeCKOH KHHeTHKH. CrocoObl ompesaeneHus CKOpocTH peakuuu. KuHernmueckue
kpuBble. Kunernueckue ypaBHeHusa. KoHcTaHTa CKOpOCTM M MOPSAOK peakuuu. Peakuuum
IIEPEMEHHOT0 MOPSAKa.

buier 2

1. O0mme nOpUHLMIBI KBAaHTOBO-MEXAHMYECKOI'O ONMCAHMSI MOJIEKYJISPHBIX  CHUCTEM.
CranuonapHoe ypaBHeHue Illpeaunrepa g cBOOOJHONM  MoOJEKynbl.  Aauabatuyeckoe
npubimkenne. DJIeKTPOHHOE BOJIHOBOE ypaBHEHHUE.

2. IlepBbIii 3aKOH TepMOIMHAMHKH. Tersora, paboTa, BHYTPEHHsISI SHEpPIus, SHTAJbIINA,
TEIUIOEMKOCTb. 3akoH ['ecca. CTaHmapTHbIE COCTOSHHSA M CTAHJAPTHBHIC TEIUIOTHI XUMHUYECKHX
peakuuii. 3aBUCUMOCTb TEIIOBOTO 3 dexTa peakuuu ot Temmeparypsl. Dopmyna Kupxroda.

3. IlpuHIMn HE3aBUCUMOCTH 3JI€MEHTapHbIX cTaaui. KuHerndeckue ypaBHeHHA Jis
00paTUMBbIX, TAPAJUIEIBHBIX U MOCIEI0BATENbHBIX PEAKIIUIL.

buner 3

1. Konebanuss monexkyn. HopmaneHble KkosneOaHuWs, aMIUIMTYAbl U YacTOTHl KoJieOaHUIA,
4aCTOThI OCHOBHBIX KOJIeOaTeNbHBIX mepexoaoB. Konebanus ¢ Gobmioi aMrmuTyqoi. Bpamienue
MoJieKy1. Pa3nuyHbie THIBI MOJIEKYJISIPHBIX BOTYKOB. BpaiaTenbHble ypOBHU YHEPTHH.

2. Bropoii 3aKOH TepMOJMHAMHUKU. JHTPOIHUS U €€ U3MECHEHHUS B 00PAaTUMBIX U HEOOpaTHMBIX
npoueccax. Teopema Kapno — Knaysuyca.

3. Lenubie peaknuu. KuHeTrka Hepa3BeTBICHHBIX M PA3BETBICHHBIX IICTTHBIX PEAKITUH.

buner 4

1. DnexTpoHHOE CTpOeHUE ATOMOB U MOJIeKYJl. OJJTHOAIEKTPOHHOE NPUOIKEHUE. ATOMHBIE U
MOJICKYJISIpHbIE OpOUTaNU. DIEKTPOHHBIE KOH(UTypamuu W TepMmbl atoMoB. [IpaBmno XyHna.
DJeKTpOHHas IIOTHOCTh. Pacnpenenene 31eKTPOHHOM IUIOTHOCTH B IBYXaTOMHBIX MOJIEKYJIax.

2. dynnamenTtanbHble ypaBHeHUs | nO0ca. Xapakrepuctuueckue ¢pyHkuuu. DHeprus [ mboca,
sHepruss [enbMmronbua. YpaBHeHuss MakcBemna. YCIOBHS — PaBHOBECHS UM KpUTEpUU
CaMONIPOU3BOJILHOTO TPOTEKAaHHsS TpolieccoB. YpaBHeHue [ub6ca — ['empmrosbia. PaGora u
TEIIOTa XMMUYECKOTO Mpoliecca. XMMUYECKHE MTOTEHIUAIBI.

3. 3aBUCUMOCTh CKOPOCTH DPEaKIHHA OT TEeMIIEpaTyphl. YpaBHEHHE AppeHuyca. DHEprus
aKTUBAIMU U CIIOCOOBI €€ OTpeIeNeHusl.

buer 5

1. UaTepnperanusi CTpOEHUs MOJIEKYJI Ha OCHOBE OpOMTAIBHBIX MOJEJCH M HCCIIEeTOBAHUS
pacripesieieHus]  3JEKTPOHHOM  IUIOTHOCTU.  JIoKamuM3oBaHHbIE  MOJIEKYJSIPHbIE — OpOMTAINH.
['uOpunuzanms.

2. XMMHUYeCcKoe paBHOBECHE. 3aKOH JEHCTBYIOUIMX Macc. Pa3nuyHble BUABI KOHCTAHT
paBHOBecHsl M CBsI3b MexAy HuMU. M3orepma Bant-T'odda. YpaBHeHus mzodapel U H30XOpHI
xuMmuyeckoi peakuuu. [lpuBeneHHas sHeprus ['nbG6ca M ee HUCHONb30BaHUE JUISI PacyeTOB
XUMUYECKUX PABHOBECUH.

3. DreMeHTapHbIe aKThl XMMUYECKUX peakiuil U (U3NYECKUH CMBICI SHEPIUU aKTHUBAIHU.
TepMuyeckuit 1 HETEpMUYECKHE MYyTH aKTUBALUU MojeKkysl. OOMeH sHepruel (MocTynareabHOMU,
BpalaTeIbHOH M KojebaTeabHOM) IpH CTOJKHOBEHUSAX MOJIEKYJ. Bpems penakcauuu B
MOJIEKYJISIPHBIX CUCTEMAX.

buner 6

1. IlpencraBneHus o 3apsAax Ha aTOMax M MOPsJIKax CBsi3eil. Pa3nuyHble MeTO/IbI BBIACTCHUS
aTOMOB B MoJieKynax. MHeKkchl peakinoHHON criocobHOocTH. Teopust rpaHUYHBIX OpOUTaIeH.

2. [lpubnmkeHue «KEeCTKUH pOTaTop — TapMOHMYECKHH ocruuiaTopy». CocTapisionuye
BHYTpEHHEH JHEpPruM, TEIUIOEMKOCTH M DJHTPONHUH, OOYCIIOBJIEHHbIE TMOCTYNATEIbHBIM,
BpallaTeIbHbIM U KOJIEOATEIbHBIM JIBH)KEHUEM.
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3. Teopusi TEpeXOTHOTO COCTOSIHHSI (aKTHBHUPOBAHHOTO Kowmiuiekca). [loBepXHOCTh
noTeHIHaNbHON 3Heprun. [lyTh M koopauHata peakiuu. CTaTUCTUYECKUH pacdyeT KOHCTaHThI
CKOpPOCTH. 9HepI‘I/I$I U SHTPOIIMA AaKTUBAIIHU. HUcnons3oBanue MOJICKYJIAPHBIX TMOCTOAHHBIX IIPpU
pacuere KOHCTaHTbl CKOPOCTH.

buiner 7

1. Toueuynsle TpyMIBI CHUMMETPUM MOJeKyd. OOIMe CBOWCTBA CHUMMETPUHM BOJHOBBIX
GyHKIMI M MOTEHIMATbHBIX IMOBepXHOCTEeH Mosekys. Kraccudukaius KBaHTOBBIX COCTOSHUI
aTOMOB U MOJIEKYJ] 10 cuMMeTpun. CUMMETpHsI aTOMHBIX M MOJIEKYJISIPHBIX OpOuTasel, G - U T -
opoUTAIU. T -DIEKTPOHHOE MPUOIINKEHHE.

2. Pacuer KOHCTaHT pPaBHOBECHS XHUMHUYECKHX pEaKUuid B HJCAIbHBIX Ta3ax METOJOM
CTATUCTUYECKOM  TepMoAuMHaMuKH. CrarhucTHuecKkass TEPMOJAMHAMHUKA PEAIbHBIX  CHCTEM.
[ToreHIMamBl MEKMOJIEKYJISIPHOTO B3aUMOJICHCTBUS U KOH(PHUTYpallMOHHBIA WHTETpAIT IS
peanbHOro rasa.

3. MoHOMOIIEKYJISIpHBIE peakiuu B rasax, cxema Jlmamemana — XpuctuanceHa. Teopus
PPKM. bumonexkynsipHble 1 TPUMOJIEKYJISIPHBIE PEAKLIMH, 3aBUCUMOCTh MPEIIKCIOHEHIIMAIBHOTO
MHOXHUTEJS OT TEMIIEPATYPHI.

buner 8

1. JIunonbHBIE MOMEHT M MOJSIPU3yEeMOCTb MOJIEKYJ. MarHuTHbIE MOMEHT M MarHuTHas
BOCTIPHUMYHUBOCTE. D dexTs! LlTapka n 3eemana. MarHUTHO-PE30HAHCHBIE METO/BI HCCIIEIOBAHUS
CTPOEHHS MOJEKYJ. XMMUYECKUN CIBUT.

2. Pactipenenenust boze — Ditnmreiitna 1 @epmu — upaka. BeIposkIeHHBIN HaeambHBIN Tas3.
DNEKTPOHBI B MeTajuiax. Y poBeHb depmu.

3. Peakmun B pacTBOpax, BIMSHHE PAacTBOPHUTEIS M 3apsijia pearupyroliuX YacTHIIL.
Kierounslii 3¢hpexT u conmpBaramms.

buner 9

1. OnTrueckue CHEKTpbl MOJEKyd. BeposTHOCTH mepexoloB W MpaBwia oTOOpa Mpu
nepexofax MeXJIy pa3IMYHbIMU KBAHTOBBIMU COCTOSIHUSIMU MOJIEKYJ. CBSI3b CIIEKTPOB MOJIEKYJ C
ux crpoeHueM. OmpeneneHrue CTPYKTYPHBIX XapaKTEPUCTUK MOJEKYJI M3 CIIEKTPOCKOIMMYECKHUX
JaHHBIX.

2. OCHOBHBIE TIOJIOKEHUS TEPMOIMHAMUKH HEPABHOBECHBIX MTPOIIECCOB.

3. doroxumMuUecKkue u paaualMOHHO-XUMUYECKHE peaKkiuu. DneMeHTapHbIe
(hOTOXMMHUUYECKHE MPOIECChl. IKCUMEPHI M IKCUIUICKCHI. M3MeHeHne (u3nuecKux U XUMHUYECKHX
CBOMCTB MOJIEKYNl TMpH 3JIEKTPOHHOM B030YyxkaeHWU. KBaHTOBBIM BBIXOJ. 3akoH DWHINTEHHA —
[IITapxka.

buner 10

1. OcHOBHBIE  COCTaBIAIOIIME MEXKMOJEKYJISPHBIX  B3auMoJeicTBUN. MouekyispHble
KOMIUIEKCBI. BaH-nep-BaanbscoBbel MOseKynbl. Kiracrepel atToMOB M Mojekysn. BopoponHas cBsi3b.
CynepMoneKyJibl U CynpaMoJIEKyJIIpHas XUMHUS.

2. Paznmuunple THIBI pacTBOpoB. CHocoOBI BBIpaXKEHHs COCTaBa pacTBOpOB. HWieanbHble
pacTBOpbL. JlaBleHME HACBIIIEHHOIO Iapa >XUAKUX pacTBOpoB, 3akoH Payma. HewnpeanbHbie
pacTBOpHI U UX cBoiicTBa. MeTton akTuBHOCTEH. KoadduiimeHThl akTUBHOCTH U UX OIPEEIICHHUE.

3. XuMHUYEeCKHe UCTOYHHUKH TOKA, UX BUJIBL. DJIEKTPOXUMUYECKas KOppo3us. MeToabl 3aIUThI
OT KOPPO3HH.

buner 11

1. CtpoeHue OCHOBHBIX TUIIOB OPTraHUYECKUX U AIIEMEHTOOPTaHUYECKUX COSTMHEHUH.

2. KoymuraTuBHBIE CBOMCTBA pacTBOPOB. M3MeHEHHE TeMIepaTyphl 3aMep3aHusi pacTBOPOB,
Kpuockonus. 30HHas miuaBka. Ocmoruueckue sBiaeHus. [lapuuanbHble MOJIbHBIE BEIMYMHBI, MX
ompeeseHue AJisk ONHAPHBIX CUCTEM.
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3. Knaccudukanus KaTaluTHYECKUX PEAKUUH M KaTaau3aTopoB. TeopHsl MPOMEXYTOUYHBIX
COCIMHEHUH B KaTaJIn3€, IPUHLIUI YHEPIrEeTHYECKOTO COOTBETCTBH.

buner 12

1. UneansHble Kpuctajuibl. Kpucramiuueckas pelieTka M KpPUCTAIIIMUECKas CTPYKTypa.
Peanbuble kpuctamuibl. Tumbl gedeKToB B pealbHBIX KpucTawiax. Kpucrtamisl ¢ HENonxHoR
YHOPSAA0OYEHHOCTBIO. JJOMEHHbIE CTPYKTYpbl. ATOMHbBIE, HOHHBIE, MOJIEKYJISIPHBIE U JIPYTHE THUIIbI
KpuctamuioB. Llenoyeunsle, KapKkacHbIE U CIIOUCTBIE CTPYKTYPBI.

2. 'ereporennbie cuctemsbl. [loHaTus kommnoneHTa, ¢asbl, creneHu cBoOosl. IlpaBuno ¢as
['n66ca.

3. Kucnorno-ocHoBHOM katanu3. KuHeTmka M MeXaHM3M peakuuid crenuduueckoro
KHACJIOTHOTO Katanuza. OyHkiun kucnotHoctu ['ammera. KuneTnka n MexaHu3M peakuuii oomiero
KHCJIOTHOTO Katanu3a. YpaBHenue bpencrena. HykneopunbHbIN U 371€KTPOPUITHHBINA KaTaIH3.

buner 13

1. Ctpoenne TBepABIX pPAcTBOPOB. YIOPSAOYEHHBIE TBEpPAbIE PACTBOPHL. AMOpQHBIE
BemecTBa. OCOOEHHOCTH CTPOECHHUS OJIMMEPHBIX (a3.

2. JIByXKOMIIOHEHTHbIE CHCTEMBI. Pa3in4Hble auarpaMMbl COCTOSIHUS JIBYXKOMIIOHEHTHBIX
cucreM. PaBHOBecHe JXHMIKOCTh — Hap B JBYXKOMIIOHEHTHBIX cHcTeMaX. 3akoHbl [1nbO0ca —
KonoBanoBa. A3€0TpOIHbIE CMECH.

3. Katanu3 MeTajuloKOMITJIEKCHBIMH COEIMHEHUSAMHU. ['OMOreHHble peakluu TUAPHUpPOBaHUS,
UX KUHETHKA U MEXaHU3MBI.

buner 14

1. Metasuibl ¥ NOJYNPOBOJHUKU. 30HHAS CTPYKTypa SHEPreTUYECKOIro CIIEKTpa KpUCTAUIOB.
[ToBepxHocTh @epMmu. Paznuunblie Tumel npoBogumoctu. Konedanus B kpucramiax. DOHOHBI.

2. Ancopbuus. HM3orepmbl M u300apsl  ancopOuuu. YpaBHenue I'enpu. Koncranra
a/IcOpOIIMOHHOTO paBHOBecHUs. Y paBHeHue JIarmMiopa. AncopOuus u3 pactBopoB. XpomaTtorpadus,
pa3IMYHbIE €€ TUIIBL.

3. AicopOIMOHHBIE W KaTaJUTHYECKHE IIEHTPHI (epMEHTOB. AKTHBHOCTh M CyOCTpaTHas
ceNeKTUBHOCTh epMeHTOB. KodepmenTsl. Mexann3Mbl pepMEHTATUBHOTO KaTaiu3a.

buner 15

1. XKunkoctu. MruoBeHHast ¥ KoJie0aTeIbHO-YCPEIHEHHAs! CTPYKTYpa KUAKOCTU. ACCOLIUATHI
U KJIacTepbl B XKHUAKOCTAX. CTpyKTypa MpOCTBIX KHUAKOCTEH. PacTBOpBI HEIIEKTPOIMTOB.
CtpyKkTypa BOJbl U BOAHBIX pacTBOPOB. CTPYKTypa KUIKUX JIEKTPOIUTOB.

2. PacTBOpbl 37eKTpOIUTOB. MOH-TUMONBHOE B3aMMOJEHCTBHE KaK OCHOBHOW mpoliecc,
OTIPENIECTISIOMIUM  YCTOMYUBOCTh PACTBOPOB  AJEKTPONUTOB. Kod3phUIIMEHTH aKTUBHOCTU B
pacTBopax 1eKTpoIuTOB. OCHOBHBIE MOJI0XKeHMsI TeopuH JleGas — XroKKers.

3. I'ereporennsrii kaTanu3. OnpeneneHne CKOPOCTH TeTEPOTeHHON KaTAIMTHYECKOW PEaKIIHH.
VY nenbHas u aTOMHasi aKTUBHOCTb. DHEPI'Usl aKTUBALIMM FE€TEPOT€HHBIX KaTAIUTUYECKUX PEAKLIUH.

6. YueOHO-MeTOAMYECKOE M HH(POPMALMOHHOE 0O0ecneyeHUe TUCIHILTUHBI
OcHoBHas1 JInTepaTypa

1. Adanacwes, b. H. ®usnueckas xumus / b. H. Adanacees, O. I1. AkynoBa. — M.: Jlans, 2012.
—464 c.

2. bepaerr, JIx. Xumudeckas cBs3b: mep. ¢ anri. / Jx. bepmert. — M.: Mup; bunom.
JlaGopatopus 3Hanuii, 2015. — 245 c.

3. Topmxos, B. U. OcuHoBwl ¢usmueckori xumuu / B. U. T'opmkos, U. A. Kysnenos. — M.:
bunowm. JIaboparopus 3nanumii, 2014. — 407 c.

4. PomanoBckuif, b. B. OcHoBbl karanuza: yueOHoe mnocobue / b. B. PomanoBckuii. — M.:
bunowm. JIaboparopus 3nanmid, 2015. — 172 c.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

CunbBepcreiin, P. ChnektpoMerpuueckass HACHTU(DHUKAIUS OPraHUYECKUX COCOUHEHUH /[
P. Cunbgepcreiin, ®@. Beoctep, [. Kumin. — M.: bunowm. Jlabopatopus 3nanuii, 2023. — 557 c.

JonosHuTEIbHAS JTUTEPATypa

AnekceeB, P.C. Peakuuu HyKI€O(QHIBHOTO 3aMEUICHHS M SIMMUHHPOBaHUSA: YdeOHOE
nocobue s ctyneHtoB Beiciied mkonbl / P. C. Anekcees, C. C. Kapnos, B. U. Tepenun,
JI. N. JIuBarmosa, M. B. JIuBannos. — M.: Jlabopartopus 3Hanuii, 2024. — 284 c.

I'amoOypr, 1O.JI. Teopus u mnpakTHKa »dJeKTpoocaxiaeHuss wmetawioB / [I. 3anrapw,
1O. 1. 'amOypr M.: Jlaboparopus 3uanuii, 2019. — 441 c.

loncanBec, K. Hanoctpykrypsl B Ouomemnunmue / K. T'oncamBec, K. XampOepriranr,
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. Opumo. — M.: Jlaboparopus
3Hanuii, 2023. — 607 c.

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

XKayen, XK. buomeramnooprannveckas xumus / XK. XKayen. - M.: bunom. JlabopaTtopus
3Hanuii, 2015. — 496 c.

KoBanenxo, JI. B. buoxumuueckne OCHOBbI XMMHHM OHOJIOTMYECKH AKTUBHBIX BELIECTB:
yuebHoe nocobue / JI. B. KoBanenko. - M.: bunom. JIaGopaTtopus 3nanuii, 2014 — 229 c.
Kysznenos, H. T. OcHoBbl Hanotexnonoruu: yuebnuk / H. T. Ky3neuos, 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. DnantrnocenexktuBHbie ceHcopsl / B. H. Maiictpenko, I'. A. EBTiorus. —
M.: JlabopaTopust 3Hanuii, 2023. — 259 c.

Pamenckas, [I'.B. ®apmaneBtuueckas xumus: ydeOnuk / I'. B. Pamenckas. — M.:
Jlaboparopus 3uanwmii, 2021. — 640 c.

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

Peytos, O. A. Oprannyeckas xumusi: B 4-x 1. T. 2/ O. A. Peytos, A. JI. Kypu, K. I1. Bytun —
M.: bunowm. JIaboparopus 3HaHwmii, 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 3Hanuii, 2014. — 726 c.

Pooxonkos, JI. M. Hanomatepuansl: yue6Hoe nocobue / JI. U. Peoxonkos, B. B. JIésuna,
3. JI. I3un3urypu. - M.: bunom. JIaboparopus 3Hanuii, 2014. — 365 c.

Cwmur, M. Opranudeckas xumusi Mapua. Peakiuu, MexaHu3Mbl, CTpO€HHE: Y TITyOJIEHHBIN
KypcC Ul YHUBEPCUTETOB U XMMHUYeCKHX By30B: B 4-x 1. T. 1 / M. Cmur. — M.: JIaboparopus
3Hanui, 2020. — 458 c.

Cmut, M. Opranudeckas xumusi Mapua. Peakiuu, MexaHusMbl, cTpoeHUe: YTIyOJIeHHbIN
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: YTIyOJIeHHBIN
KypC Il yHUBEPCUTETOB W XUMHYECKHX By30B: B 4-x 1. T. 3/ M. Cmur. — M.: JIaboparopus
3nanmi, 2020. — 550 c.

Cmur, M. Opranudeckas xumusi Mapua. Peakium, MexaHuU3Mbl, CTpO€HHE: YTITyOJIC€HHBIH
KypC Ul yHUBEPCUTETOB U XMMHUYeCKHX By30B: B 4-x 1. T. 4 / M. Cmur. — M.: JIaboparopus
3nanwmii, 2020. — 511 c.

Crapoctun, B. B. Marepuansl u MeTOJIbl HAaHOTEXHOJIOTMH: YydyeOHoe mocobue /
B. B. Crapoctun. — M.: bunowm. Jlabopatopust 3nanuii, 2014. — 431 c.

[umkwun, I'. T'. Hanosnektponuka. DaeMeHThI, TPUOOPHI, YCTPOICTBaA: yueOHOe mocodue /
I. I'. llInmkun, U. M. Arees. — M.: bunowm. Jlabopatopust 3uanuit, 2011. —408 c.
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10.

11.

12.

13.

14.

JIEKTPOHHBIE PeCypPChl

BacwibnioBa, W.B. Opranwveckas u ¢u3KowtongHas XUMHS [DJIEKTPOHHBIN pecypc]:
yuebnoe nocobue / M.B. Bacunbuosa, T.M. bokoga, I'.Il. FOcynoBa. — DnekTpoH. gaH. —
HoBocubupck: HI'AY, 2013. — 155 C. — Pexum JIOCTyTa:
https://e.lanbook.com/book/44513. — 3aru. ¢ skpaHa.

I'onuapenko, E.E. AncopOumsi opraHU4ecKuX KHUCIOT: MeToa. yka3aHusi K J1abopaTopHBIM
pabotam 1o kypcy «Duzmdeckas U KOJUIOMTHAS XUMUsD» [DIEKTPOHHBIA pecypc]: yueOHO-
meroandeckoe nmocooue / E.E. 'onuapenko, H.M. Enuceesa ; mox pen. A.M. I'onmybeBa. —
OnekTpoH. AaH. — MockBa: MI'TY um. H.D. baymana, 2007. — 23 ¢. — Pexum pocryna:
https://e.lanbook.com/book/58563. — 3ar1. ¢ skpaHa.

Axynosa, IO.I1. ®usznueckas xumus. Teopust U 3amgaun [DJIEKTPOHHBIA pecypc]: yueOHoe
nocob6ue / FO.I1. Akynosa, C.I'. U3otoBa, O.B. Ilpockypuna, N.A. UepenkoBa. — DIEKTPOH.
nan. —  Canskr-IlerepOypr: Jlans, 2018. — 228 c¢. — Pexum pgocryna:
https://e.lanbook.com/book/110903. — 3aru. ¢ skpaHa.

AdanacreB, b.H. ®usmyeckas xumus [DIEKTpOHHBIH pecypc]: ydeOHOe mocobue /
b.H. Adanacwes, H0.I1. AxynoBa. — Dnektpos. nan. — Cankr-IlerepOypr: Jlans, 2012. —
416 c. — Pexum nocryna: https://e.lanbook.com/book/4312. — 3arm. ¢ skpana.

bokmreiin, b.C. ®usndeckas XumMus: TepMOAMHAMUKA U KMHETHKA [DJIEKTPOHHBIA pecypc]:
yuebHoe nocobue / b.C. bokmreitn, M.1A. 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 Bompochl Kypca Qu3myeckoil XUMUU [DIEKTpOHHBIN pecypc] :
yuebHoe nmocodue / B.B. bynanos. — Dnektpon. nan. — MBanoso: UT'XTY, 2007. — 48 c.
— Pexxum poctyna: https://e.lanbook.com/book/4493. — 3aru. ¢ skpana.

bymunoposa, I'.B. ®dwusudeckas xumus [DIeKTpoHHBIH pecypc]: ydeOHOe mocobue /
I".B. Bynunoposa, FO.I'. 'ansamernunos, X.M. fpomesckas, B.I1. bapabanoB. — DnekTpoH.
man. —  Kazans: KHUTY, 2012. — 396 c¢. — Pexum pgocryna:
https://e.lanbook.com/book/73471. — 3arn. ¢ sxpaHa.

Hepabun, B.A. dusnueckass XuMHsl JUCIEPCHBIX CUCTEM [DIEKTPOHHBIN pecypc]: yueOHoe
nocobue / B.A. llepsoun, E.I1. ®apadonroBa. — DnekrpoH. njaH. — EkarepunOypr: YpdV,
2015. — 88 ¢. — Pexxnm moctyma: https://e.lanbook.com/book/98417. — 3arit. ¢ skpaHa.
Epemun, B.B. OcHoBbl ¢puszndeckoit xumuu. Teopus. B 2 4 [DnexTpoHHbI pecypc]: yueOHOe
nocobue / B.B. Epemun, C.1. Kapros, U.A. Ycnenckas, H.E. Ky3pMeHko. — DnekTpoH. 1aH.
— Mocksa: UznarensctBo "Jlaboparopust 3Hanuit", 2015. — 589 c¢. — Pexwum pgocrtyna:
https://e.lanbook.com/book/84118. — 3aru. ¢ skpaHa.

Jlepenosa, O.B. OcHOBHbIE MOHATUS M ONpPEENCHUS TUCHUIUIMH «DPuznyeckas XUMUSD) U
«Konnmounnasts xumus» [DnekTpoHHBIH pecypc]: yueOHoe mocobue / O.B. Jledenona,
M.II. Hemuesa, A.C. Bamypun. — 3nektpon. nan. — MBanoso: UI'XTY, 2017. — 109 ¢. —
Pexum noctyna: https://e.lanbook.com/book/107402. — 3arun. ¢ skpaHa.

MakcumoB, A.Wl. BeeaeHnue B HeMMHEWHYIO (PU3NUECKYI0 XHUMUIO [DJIEKTpOHHBIN pecypc:
yuebHoe nocobue / A.M. MakcumoB. — DiexTpoH. naH. — WBanoso: UI'XTY, 2010. — 174
c. — Pexxum poctyna: https://e.lanbook.com/book/4513. — 3aru. ¢ skpaHa.

Mapunkuna, [.A. ®usnueckass W KOJUIOMTHAS XUMHs [DIEKTPOHHBIN pecypc|: ydueOHoe
nocooue / I'.A. Mapunkuna, H.I1. IlomskoBa, FO.M. KoBamb. — DnekTpoH. naH. —
Hosocubupck: HI'AY, 2009. — 151 ¢. — Pexxum poctyna: https://e.lanbook.com/book/4568.
— 3arz. ¢ sKpaHa.

MopaueBckuii, A.I'. ®usnyeckas xumusi. ['eTeporeHHble cUCTEMbl [DIEKTPOHHBIN pecypc]:
yuebHoe mocobue / A.I'. Mopauesckuii, E.I'. ®@upcoBa. — DnektpoH. naH. — CaHKT-
[TetepOypr: Jlanp, 2015. — 192 c¢. — Pexum gocryna: https://e.lanbook.com/book/60048. —
3ari. ¢ ’KpaHa.

MopaueBckuii, A.I'. ®usznueckas xumus. [I0BEpXHOCTHBIE SIBIEHUS U AUCIEPCHBIE CUCTEMBI
[OnexTpoHHBIH pecypc]: yueObHoe mocobue / A.I'. MopadeBckuil. — ONEKTpOH. JaH. —
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15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

Canxrt-IlerepOypr: Jlaup, 2015. — 160 C. — Pexum JloCTyTa:
https://e.lanbook.com/book/64335. — 3ar1. ¢ skpaHa.
MopaueBckuii, A.I'. ®Dusmdeckas xumusa. TepMoaMHAMHUKA XUMHUYECKHUX PEAKIIMI
[DnexTpoHHBIH pecypc]: ydeOHoe mocodue / A.I'. Mopaueckuii, E.I'. ®upcoBa. —
OnektpoH. gaH. — Cankr-IletepOypr: Jlawp, 2015. — 112 c¢. — Pexum npocryna:
https://e.lanbook.com/book/64336. — 3aru. ¢ skpaHa.

Hemunos, C.B. Ontudeckoe matepuanoBeqenue: dusznueckas XuMusl CTEKJa, Kypc JEKIUH
[DnexTpoHHBIN pecypc]: yaeOHoe mocobue / C.B. HemunoB. — DnektpoH. gan. — CaHKT-
[Terepoypr: HHWY  HUTMO, 2009. — 113 ¢ —  Pexum  jgocrymna:

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

Hurmarymmmn, H.I'. ®usnueckas u KOJUIOUTHAS XUMHES [DJNEKTPOHHBINA pecypc]|: yueOHoe
nocobue / H.I'. Hurmarymuma. — DnektpoH. nan. — Cankr-IletepOypr: Jlanp, 2015. — 288
c. — Pexxum mocryma: https://e.lanbook.com/book/67473. — 3ar. ¢ skpana.

OCHOBBI XUMHYECKOM TEPMOAMHAMUKHU K KypCy (pU3HUCCKON XUMHH [ DJIEKTPOHHBIH pecypc]:
yuebHOe mocobue / coct. bymumopoBa I'.B., TamsmeraumnoB FO.I'., SpomeBckas X.M.,
bapa6anoB B.Il.. — DOnekrpon. man. — Kazans: KHUTY, 2011. — 218 ¢. — Pexum
nocrtymna: https://e.lanbook.com/book/73353. — 3aru1. ¢ skpaHa.

[Tomoa, A.A. ®usnueckas xumus [DeKTpoHHBIN pecypc]: yuedHoe mocodue / A.A. [lomnosa,
T.b. IlonmoBa. — OmnektpoH. nan. — Cankrt-IletepOypr: Jlans, 2015. — 496 c¢. — Pexum
noctyna: https://e.lanbook.com/book/63591. — 3aru. ¢ skpana.

Ponun, B.B. OcHoBBI (pr3mueckoi, KOJJTOUTHOW U OMOJOTUYECKOW XMUMHH : KypC JIKIIHH
[DnexTpoHHEIH pecypc]: yauebHoe nocodue / B.B. Ponun. — DiektpoH. n1an. — CTaBpoOIIoJib:
Ctl'AY, 2012. — 124 c¢. — Pexum noctyna: https://e.lanbook.com/book/5763. — 3arm. ¢
JKpaHa.

Canewm, P.P. ®uznueckas xumus. TepMmoanHaMuka [ DIEKTPOHHBIN pecypc]: yueOHoe mocodue
/ P.P. Canem. — DOnektpoH. gaH. — Mocksa: ®umsmariur, 2004. — 352 ¢. — Pexum
noctyna: https://e.lanbook.com/book/59271. — 3aru. ¢ skpana.

Cagonona, JI.II. ®usnueckass XuMus TUCTIEPCHBIX CHCTEM |[DIEKTPOHHBIN pecypc]|: yueOHo-
metoanyeckoe nocodue / JLIT. Cadonona, B.B. Kopones, B.M. CaBenbeB. — DneKTpoH. J1aH.
— Usanoso: UT'XTY, 2007. — 40 c. — Pexum noctyna: https://e.lanbook.com/book/4465.
— 3ar. ¢ sKpaHa.

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

CemepuxoB, N.C. ®usndeckass XUMHUSI CTPOUTEIBHBIX MaTepUaoOB [DIEKTPOHHBIN pecypc]:
yuebHoe mocobue / M.C. CewmepukoB, E.C. I'epacumoBa. — DieKTpoH. JaH. —
ExarepunOypr: YpdV, 2015. — 204 c. — Pexum J0CTyma:
https://e.lanbook.com/book/98419. — 3aru. ¢ skpaHa.

Cumonos, B.H. PaBHoBecHast 1 HepaBHOBECHasi TEPMOJIMHAMUKA: METOJINYECKUE YKa3aHUs K
BBITIOJTHEHHIO JIA0OPATOPHBIX PadoT 1o Kypey «Dusnueckas XuMus» [ DIEKTPOHHBIN pecypce]:
Meroanueckue ykazanuss / B.H. Cumono, A.B. Bemumanckuii, K.O. bazaneeBa. —
OnektpoH. gaH. — MockBa: MI'TY um. H.D. baymana, 2011. — 37 ¢. — Pexwum nocryma:
https://e.lanbook.com/book/62043. — 3aru. ¢ sxpaHa.

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

dusnueckas XuMus [DIeKTpoHHbIH pecypc]: yuebHoe nocodue / H.M. CenuBanosa [u ap.].
— OmnektpoH. paH. — Kazane: KHUTY, 2016. — 188 c¢. — Pexum nocryna:
https://e.lanbook.com/book/102111. — 3ara. ¢ 9kpaHa.

pipo, JI.B. ®uszndeckas XuMusi: XHMHYECKOE paBHOBeCHE [DIEKTPOHHBIN pecypc]|: yueOHo-
metoaudeckoe mocooue / JI.B. Llpipo, C.5. AnekcanapoBa. — DIEKTpOH. naH. — TOMCK:
TTY, 2012. — 117 c¢. — Pexwum poctyma: https://e.lanbook.com/book/44984. — 3armn. ¢
JKpaHa.
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HOpMaTI/IBHLIe AOKYMEHTDBI

®denepalibHbIE TOCYAAPCTBEHHBIC TPEOOBAHMSI K CTPYKTYpE MPOTPaMM MOATOTOBKH HAYYHBIX H
HAYYHO-TIEJJarOTUYECKUX KaJIpOB B aclUpaHType (aIbIOHKTYpE), YCIOBUSAM HMX peaau3alii,
CpPOKaM OCBOCHHS 3THUX HPOTPaMM C YUYETOM PazIUYHBIX (HopM 0OydeHus, 00pa3oBaTEIbHBIX
TEXHOJOTMII W  OCOOCHHOCTEM  OTHENbHBIX  KAaTeropuil  aclupaHTOB  (aIbIOHKTOB),
yTBepkacHHbIE [Ipukazom Munobpuayku Poccuu ot 20.10.2021 Ne 951 (manee — OI'T);
[TonoxkeHne O MNOArOTOBKE HAYYHBIX M HAyYHO-NEAArOrMYECKUMX KaJpOB B ACIHPAHTYpPE
(amproHKTYpE), yTBep)KaeHHOE [TocTanoBnennem [IpaButenpctBa PO ot 30.11.2021 Ne 2122;
Ilonoxkxenue O TPUCYXKIACHUU YUYEHBIX CTENEHEH, YyTBepxkaeHHoe llocranoBieHHEeM
[IpaButensctBa PO 0T 24.09.2013 Ne 842;

[TacniopT Hay4HO# cnenpanbHoCcTH 1.4.3. Opranndeckas XuMUs.

PeKOMeHL[yeMLIe HCTOYHHUKH Hay‘lHO-TeXHI/I'leCKOﬁ I/IH(l)OpMaIII/IH

HayuHo-TexHu4eckue ;kypHaJjibl n3 0udauoreynoro ponga HpUX CO PAH:

1. Becrtnuk Poccuiickoit akajeMun HayK.

2. BricoxomonekynspHsie coenunenus. Cepust A: Ou3nka MoJIuMepoB.

3. Bricokomonexymnspusie coequaenus. Cepust b: @uznka noammepos.

4. Jlokianbl akaJieMUU HayK.

5. XKypnan obmeit Xumun.

6. JKypHanm opraHMYecKOil XUMUH.

7. KypHan npukiagHONH XUMHUU.

8. XypHain CTpyKTYpHOI XHUMHU.

9. WMsBectus Axagemun HayK. Cepusi XuMu4eckasl.

10. Ycnexu xumun (JIEKTPOHHBIN KypHAI).

11. XumMuko-hapmaleBTUUECKUN KypHAIL.

12. Xumus B MHTEpECcax yCTOHYNBOTO Pa3BUTHSL.

13. Xumus reTepouKINYecKUX COSINHEHHH.

14. DnexTpoxumus.

15. Journal of Sulfur Chemistry.

16. Mendeleev Communications.

JIEKTPOHHO-0MO0/THOTEeYHbIe CHCTEMBbI NPodeccHOHANbHbIE 0a3b] JAHHBIX,
nH(popMaNMOHHbIE CIPABOYHbIE H MIOUCKOBbIE CHCTEMBI:

1. Xumunueckas pedepartuBHas ciyx0a AMepuKaHCKoro xumudeckoro obmectBa CAS
SciFinder https://sso.cas.org/

2. depepaibHBI UHCTUTYT NPOMBIIUIEHHOW coOcTBeHHOCTH http://www1.fips.ru.

3. ®enepanbHast ciyxk0a M0 HHTEUIEKTYaIbHON coOcTBeHHOCTH hitp://www.rupto.ru.

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

5. Academic Reference — 06a3za maHHBIX MOJHOTEKCTOBBIX AHTJIOS3BIYHBIX PECYPCOB IO BCEM
aKaJeMUYeCKUM JHMCIUMIUIMHAM, OmyOaruKoBaHHbIX B Kutae https://ar.cnki.net.

6. basza nutuposanus PUHI] https://www.elibrary.ru/.

7. baza naHHBIX 3JEKTPOHHO-OMOIMOTEUHOM cucTeMbl «Jlanb» https://e.lanbook.com/.

8. Pecypcol ynanennoro moctyna u 0a3el gaHHbix ®PI'BYH TocymapctBeHHOW MyOIMUYHOM
Hay4HO-TexHn4eckoi oudmmorexn CO PAH http://www.spsl.nsc.ru/.

9. DnexTpoHHO-OMOMMOTEUHas cuctema LlenTpanbroit HayuHoi 6ubmmorekn MHI] CO PAH (na

6aze AUBC «pbwucy) http://csl.isc.irk.ru/.

10. Royal Society of Chemistry: 6a3a nanasix RSC DATABASE https://www.rsc.org/.
11. Wiley: Komnexuus sxypHasioB Database Collection https://onlinelibrary.wiley.com/.
12. CnpaBouno-npaBoBas cuctema "Koncynprantlnroc" https://consultant.ru/
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13. Caiitr BAK Muno6pnayku P® https://vak.minobrnauki.gov.ru/.

14. DnextponHas uHbopMaImoHHO-o0pa3oBaTenbHas cpena UpX CO PAH
http://eios-irich.com.ru/moodle/.

15. IMopran 1ys acmupaHTOB U COMCKaTeNel yueHou cTenenn: http://www.actupanTtypa.pd/.

becniaTHble O(l)l/IIIHa.]'ILHLIe OTKPLITBIE PECYPChI I/IHTepHeT:

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

Pecypc oO0benunsier 6onee 10000 HaydHBIX >KypHAJIOB IO Pa3IMYHBIM OTPACisIM 3HAHUM
(okoJo 2 MuuIMOHOB cTateit) n3134 ctpan mupa.

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

B 6aze pasmemeno 6onee 3000 KHUT 1O pa3iIMYHBIM OTPACISAM 3HAHUH, MPETOCTABICHHBIX
122 Hay4yHBIMU U37aTEIBCTBAMMU.

3. BioMed Central https://www.biomedcentral.com/
baza nannsix Brimoudaer Oosiee 300 peLieH3UpyeMbIX KYpPHAIOB MO0 OMOMEAUIINHE, METUIITHE
U €CTECTBEHHbIM HaykaMm. Bce craThu, pa3MelieHHble B 0a3e, HaxoAsTcss B CBOOOJHOM
JOCTYyTIE.

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

Kpynueiimmit 6ecriiiaTHbIi apXUB 3JIEKTPOHHBIX HayYHBIX MyOIUKaLUK 10 pa3zenaM (QU3HKH,
MaTeMaTUKH, MHPOPMATHUKU, MEXAaHWKH, AaCTPOHOMHM U Ouoioruu. Mmeercs moapoOHBbIi
TEMaTHYECKHI KaTalor ¥ BO3MOXKHOCTb MTOMCKA CTaTel M0 MHOKECTBY KPUTEPHUEB.

5. Komnekmus xypranos MDPI AG http://www.mdpi.com/

MHoroaucuuIuIMHApHbIA  1TUGPOBON H3AATENBCKUN pecype, SBIsSeTcs MmiIaThopMoil iis
peleH3UPYEMbIX HayYHBIX JKYPHAJIOB OTKPBITOrO Aoctyna, uznaromuxcsi MDPI AG (bazens,
[Beiinapus). MU3narenbctBo BeimyckaeT 6onee 120 pazHO0Opa3HBIX 3JIEKTPOHHBIX KYPHAIIOB,
HaXOJSIIUXCS B OTKPBITOM JIOCTYIIE.

6. WzmarenbctBO ¢ OTKpBITEIM qoctyniom InTech http://www.intechopen.com/

[lepBoe u KpymHeiilee B MUpE M3IATENBCTBO, MyOIHMKYIONIee KHUTH B OTKPBITOM JOCTYIIE,
okoj0 2500 HayuyHbIX u3aaHuil. OCHOBHAs TeMaTHuYecKas HalpaBJIEHHOCTh - (U3NYECKHE U
TEXHUUYECKHUE HAyKH, TEXHOJIOTUH, METUIIUHCKUE HAYKH, HAYKH O )KU3HH.

7. baza nannbpix xumudeckux coequHennid ChemSpider http://www.chemspider.com/
ChemSpider — sto OecriaTtHas XUMUYecKas 0a3a IaHHBIX, MPEIOCTABIISIONIAs OBICTPHIH
JIOCTYI K Oosee yeM 28 MHIIMOHaM CTPYKTYp, CBOMCTB M COOTBETCTBEHHOM HH(OpMaIuH.
Pecypc mpunamiexur KoposieBckomy xumuueckoMy ooOmiectBy BemukoOpuranuu (Royal
Society of Chemistry).

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

PLOS ONE - xoslekuuss >KypHaloB, B KOTOPBIX IyOJHKYIOTCS OTYETbI O HOBBIX
UCCJIEIOBAaHMX B 00JIACTH €CTECTBEHHBIX HAayK M MEIULMHBI. Bce jKypHasibl pa3MelleHbl B
cBobogHOM joctyne (Open Access), Bce CTaTbl MPOXOAST CTPOro€ HayyHOE
peLEeH3UPOBaHNUE.

7. MaTepuaibHO-TEXHUYECKOE o0ecriedeHre HAYYHO-HCCIe0BATEIbCKOI padoThI

B COOTBCTCTBUHU C y‘—Ie6HBIM INIAHOM 3aHATUSA 110 OUCHUIIJIMHE <<(DI/ISI/I‘—ICCKa${ XUMUSA»
MPOBOASTCS B (popMe JEKIUi, MPAaKTUYECKUX 3aHITHIA U CAMOCTOSITENTLHON paboThl 00y4JaroIIerocs.

Hns peanuzarnuu oOpa3oBaTenbHOTO Tporecca B (GopMe JICKITUH U MPAKTUYECKUX 3aHATHI
WCIIONIB3YIOTCS CIAEAYIOIIHUE TOMEIICHUsS: Majblii JIEKIIMOHHBIN 3all (OMOIMOTEeKa), OCHAICHHBIN
KOMIIBIOTEPAMH C JIOCTYNOM K 0a3aM JaHHBIX U BbIXOAOM B WHTepHeT, yueOHOU Mebenbio u
JEMOHCTPAIIMOHHBIM 000pyZI0BaHHEM (KOMIIBIOTED CO CpEACTBAMHM 3BYKOBOCIIPOW3BEACHUS,
MIPOEKTOP, PKPaH).

21.]'[5[ OCBOCHUS HpOFpaMMI)I 06yquI/I${ U JI1 BBIIIOJIHCHUS HpaKTquCKHX nu Hay‘—IHO-
UCCIIEIOBATENILCKUX PA0OT MO TeMe JUCCePTAlUUd KaKIOMY AacCHHUpPaHTy MPEAOCTaBICHO
WHIUBHUIyalbHOE pabodee MecTo, OO0OpYyJAOBaHHOE TMPHUTOYHO-BHITSDKHOW — BEHTHIISIUEH,
BOJIOTIPOBOAOM,  BOJIOOTBEACHUEM,  BO3JIYXOBOJOM. ACHUpPaHTBl  HMMEIOT  BO3MOXXHOCTH
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https://vak.minobrnauki.gov.ru/
http://eios-irich.com.ru/moodle/
http://www.аспирантура.рф/
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https://www.doabooks.org/
https://www.biomedcentral.com/
https://arxiv.org/
http://www.mdpi.com/
http://www.intechopen.com/
http://www.chemspider.com/
http://journals.plos.org/plosone/

UCIOJIb30BaTh MaTEPUAIbHO-TEXHUYECKUE CpEJICTBA J1abopaTopuii, B KOTOPBIX BBIMOIHSIOT
JMCCEPTALMOHHBIE PAa0OThl (OPrTEXHUKA, PEAaKTHBBI, PAcXOJHBIC MaTepuaibl, JabopaTopHas
MoCyJ1a, U3BMEPUTEITHLHOE 000PYAOBaHHE).

ITporpaMMHoO€e 0becrieyeHHE:

JIM1eH3MOHHBIE TPOAYKTHI:

— Microsoft Office 2010 Russian Academic Open;

— Microsoft Office Professional 2010 Russian Academic Open;

— Supexc  TenmemocT —cucreMa  BUICOKOH(EPEHILCBSA3M € BO3MOXKHOCTBIO  OOMEHa
COOOLICHUSAMU U NIepeaueii KOHTEHTa B PEXKHME PEATbHOTO BPEMEHH.

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/IaHUsl DJIEKTPOHHBIX Yy4yeOHBIX mpoaykToB Moodle 3.2.; mporpamma s HIpocMoTpa
anekTpoHHBIX JokyMeHToB Foxit PDF Reader 9.1.0.5096; apxuBarop 7zip 17.01 beta.

[TpubopHas 6a3a:

OCHOBY MaTepUaIbHO-TEXHUYECKOH 0a3bl MHCTHTYTa COCTaBISIOT JBa LU(POBBIX
myneTusaepubix dypre-cnektpomerpa AMP (DPX 400 u AVANCE 400), peHTreHOBCKUI
mudpakromerp Bruker D8 ADVANCE, pentrenoBckmii gudpakromerp D2 PHASER,
uHdpakpacubiii Dypre-criektpomerp Vertex 70 ¢ Paman mpucraBkoid, mH(pakpacHblii Dypbe-
cuekrpomerp Excalibar HE 3100 Varian, mukpoananusatop Flash EA 1112 CHN-O/MAS 200,
mukpoanamuzarop Termo Flash EA 2000 CHNS, DITP-cniekrpomerp ELEXSYS ES80, ycranoBka
HaHOCEKYHJTHOI'0 MMIYJIbCHOTO (hoTosn3a, xpomaromacc-criekrpomerp QP-5050A, xpomaromacc-
cnektpometp Agilent 5975 ¢ xummnueckoii nonusanueid, ranaemusiii TOF/TOF macc-criekrpomeTp
Ultra Flex, snextponnsiii Mukpockon TM 3000 Hitachi, cnekrpodmyopumerp FLPS920 Edinburg
Instruments, Y®/BU/I-ciekrpomerp LAMBDA 35 u ausaskomMeTp.

Jlis mpoBeieHusl KBAaHTOBO-XUMHUECKUX PacuyeTOB UMEIOTCSI KOMITBIOTEPHI B JIAOOPATOPUSIX U
BBIUUCIUTENbHBIN KitacTep 391 11/11216/14T6.

JIM1eH3MOoHHOE NporpaMMHoe o0ecrneyeHue, BCTPOCHHOE B COOTBETCTBYIOLIME NMPUOOpPHBIE
KOMIIJICKCBI, SIBIISIONIEECS €r0 HEOThEMJIEMOW YacThlo, oOecreunBarome (yHKIMOHUPOBAHHE
puOOpOB:

— Gaussian 09, IlakeT KBaHTOBO-XMMHYECKHMX TNporpamm, [Uisl pacuera TeOMEeTpUu |
AJIEKTPOHHBIX XapaKTEPUCTUK MOJIEKYII.

— Apex 2, Apex 3,ITporpammsl [uig 00pabOTKH JaHHBIX MOHOKPUCTAJIBHOIO TU(PAKTOMETPA;

— CCDC (ConQuest, Mercury, DASH, Mogul, Hermes), Kpucramnorpaduueckas 6a3a JaHHBIX
U MaKeT IporpaMM AJist paboTsl ¢ 6a30i JaHHBIX;

— TurboMol, ITakeT KBAHTOBO-XHMHYECKUX MTPOrpaMM, IJIsl pacyeTa Fr€OMETPUHU U SIEKTPOHHBIX
XapaKTEPUCTHK MOJICKYJT;

— XWinNMR, IIporpamma ass 3anucu U 00paboTKH TaHHBIX criekTpoMeTpa AMP;

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

— PDF-2, ba3za naHHBIX TOPOIIKOBBIX AUPPAKTOrpaM HEOPTAaHUYECKUX COETMHEHU;

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

— Lambda35, IIporpamma ass 3anucu U 00paboTku Y @-CreKTpoB;

— IIporpamma Flexanalysis 3.3 ayis 06paboTku MaccuBa JaHHBIX IO OMOTIOJIUMEpaM, HEIETYUUX
OMOMaKpOMOJIEKYJ, OTUTOMEpaM, CHHTETUYECKUM TOJIMMEPaM, COJISIM U HEJIETyUHX BEIIECTB;

— Xepr, XSophe, XeprView, [laker nporpamm j1st 3anucu 1 06padotku crnektpos DI1P.

C OTKpBITON JTULEH3HEN:

— Dalton2016, maker KBaHTOBO-XHMHUYECKUX MPOTPaMM, UCIIOJIb3YEMBIX I pacuera, U3yueHus
CBOWCTB BEILIECTB, MOJICIIMPOBAHUS PEAKIIHIA;

— DIRAC, nporpaMma 11 aTOMHBIX U MOJIEKYJISIPHBIX MPSIMbIX UTEPATUBHBIX PEIATUBUCTCKUX
BBIYUCIICHUI Ha BCEX AJIEKTPOHAX, BBIYMCICHHI MOJEKYJSIPHBIX CBOMCTB C MCIIOJIB30BAaHHEM
PENATUBUCTCKUX KBAHTOBO-XUMHUYECKHUX METO/IOB;

— ORCA software, makeT KBaHTOBO-XMMHUYECKHUX MpPOTpaMM, HCIOIb3yEeMbIX IJIsI pacyera,
W3Y4YEHUS CBOWCTB BEIIECTB, MOJAEIMPOBAHUS PEAKIIUH.
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