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Pabouas nporpamma cocrtaBieHa B COOTBETCTBUH ¢ DenepanbHBIMH  TOCYIAPCTBEHHBIMU
TpeOOBAHUSMHU K CTPYKTYpE HPOTPaMM HOATOTOBKH HAYYHBIX H HayYHO-TIEIarOTHYECKUX KaIpoB B
acnupanType (aABIOHKTYPE), YCIOBHAM MX PeallU3allii, CPOKAM OCBOCHHS 3THX IPOTPaMM € YYETOM
PasIMuHBIX (HOPM 00yUeHHS, 0OPA30BATENBHBIX TEXHONOTHIl H 0COGEHHOCTEH OTAEIBHBIX KaTeropui
aCIHPAHTOB (AbIOHKTOB), YTBEPKICHHBIME IIpHKasom Muno6prayku Poccuu ot 20.10.2021 Ne 951
u [lonokeHWeM 0 NOArOTOBKE HAyYHBIX ¥ HAYYHO-IIEJATOTHYECKHX KaJIpOB B aCIHpaHType
(arBrOHKTYpE), yTBEPKAeHHBIM [locTaHoBIeHHEM [IpaBurenscrsa PO ot 30.11.2021 Ne 2122.
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PABOYAS TTPOI'PAMMA PACCMOTPEHA U OJIOBPEHA na 3aceqannu Y4eHOro cosera
VpUX CO PAH (ITpotokon Ne &~ ot «29 » iteoirp 2025 r.)




1. Henu u 3a1a4u y4eOHOMH TUCHHUILIMHBI

Heas u3yueHuss AMCUUIUIMHBL «OCHOBBI CTEPEOXUMHM»: IMpHOOpeTeHne (yHIAaMEeHTaIbHBIX
3HAHUH B OOJIACTH CTEPEOXMMHHM OPTraHMYECKUX COCAWHEHWH W TPOCTPAHCTBEHHOTO CTPOCHUS
OpPTaHUYECKUX MOJIEKYJ M MPAKTHUYECKUX HABBIKOB, HEOOXOAMMBIX Ui MPO(pECCHOHATFHONW HAYyYHO-
UCCIIeIOBAaTEIbCKOM, MHHOBAIIMOHHOW M 0Opa3oBaTENbHOM JAEATEIBHOCTH B O0JACTH NPUMEHEHHUS
CTEPEOXHMUU U B CMEKHBIX 00JIaCTAX HAYKH.

3agaumu.

- YCBOGHUE TEOPETUYECKUX IPEJICTABICHUI O NPOCTPAHCTBEHHOM CTPOCHHMH OPTraHWYECKUX
MOJIEKYJI;

- yCTAHOBJICHHE B3aMMOCBS3M MEXIy MPOCTPAHCTBEHHBIM CTPOCHHEM MOJEKYl1 M HUX
PEaKIMOHHON CTIIOCOOHOCTHIO, (PU3NYECKMMHU CBOWCTBAMH U OMOJIOTUYECKOI aKTUBHOCTHIO;

- OCBOCHHUE METO/IOB ITPOBE/ICHHS CTEPEOCEIEKTUBHBIX PEAKIIHH.

2. MecTo IMCUMILIMHBI B CTPYKTYPe NPOrpaMMbl aCHHPAHTYPbI

JucuumuimHa «OCHOBBI CTEPEOXMMMU» SIBJSETCS YacTbl0 00pa30BaTEIbHOIO KOMIIOHEHTA
(ITompazmen 2.1.3.2. (D) pazgena 2.1.3. (P) «PakynpTaTUBB) MPOrpaMM acCIUPAHTYPHI IO HAYYHBIM
CIELUATBHOCTSM:

- 1.4.3. Opranuueckasi Xumus;

- 1.4.4. ®uszndeckas XUMM,

- 1.4.7. BbICOKOMOEKYJISIpPHbIE COEMHEHMUS],;

- 1.4.8. XuMus 3J1eMEHTOOPraHMYECKUX COCTMHEHUH.

VYyeOHast AMCUUILIMHA peain3yeTcs (110 KeJaHUIO aCIIMPAaHTOB) HA BTOPOM Iojly 00yUYEeHHUS.

3HaHUs, YMEHUS U HaBBIKU, IPHOOPETEHHBIE acIUpaHTaMH 10 pe3ysbTaTaM M3y4eHUs y4eOHOH
JUCHUILIMHBL «OCHOBBI CTEPEOXUMUMY, UCIONb3YIOTCS UMU IS CAayd KaHAMJIATCKOTO 3K3aMeHa U
IIPU HalMCAaHUM JUCCEPTALMOHHON pabOThl HA COMCKaHKUE YUEHOH CTeNeHN KaHAuaTa HayK.

3. TpeGoBanus K pe3yJbTaTaM 0CBOCHHMS AUCHHMIIJIHHBI

ITo oxoHYaHMM U3yUYEHHS JUCLUIUIMHBI aCTIUPAHThI JOJDKHBI OYIyT:
3name:

® OCHOBHBIE U YIUIyOJIEHHBIE TIOJIOKEHUS CTEPEOXUMHUH (XMpaIbHOCTh, KOH(pUrypanus u
KOHpoOpMalus), CTEPEOXUMHUYECKYI0  HOMEHKJIATypy,  HOMEHKIATypy  KOH(QOpPMEpOB,
JMacTepeOMEPOB U SHAHTHOMEPOB;

® METObl OJyUYEHHUsI CTEPEOM30MEPOB U ONPEJIETICHUE UX TPOCTPAHCTBEHHON KOHPUTYPALINH;

® CTEPEOXMMHIO aJKaHOB, LMKJIOAJIKAaHOB, COEIMHEHUN C KPaTHBIMU YIJIEPOA-yTIEPOAHBIMU
CBA3SIMHM, CTEPEOXUMMHIO COEAMHEHMH a30Ta, Qocdopa, ceppl, CTEPEOXUMHUIO MPOTEKAHUS
peakiuii pajuKaIbHOI0, HyKJI€O(MMIBHOTO U 31EKTPO(UIBHOIO 3aMEIIEHHs] Y HACHIIIEHHOTO U
HEHACBILIEHHOI'0 aToMa YIJIepoJa, Peakiuil MOHO- M OUMOJIEKYJSIPHOTO 3IMMHHHUPOBAHUS U
IIPUCOEAVHEHHUS 110 CBA3AM YTJIEPOA-YTIEPOA U YIIEPOA-TETEPOATOM;

® O0COOEHHOCTH MPOCTPAHCTBEHHOI'O CTPOEHUSI OPraHMUYECKUX COEAMHEHUH pa3lUYHbIX KJIAcCOB B
3aBHUCHUMOCTH OT CHNEUU(UYHOCTH HX DIIEKTPOHHOTO CTPOEHHUS W MPHUPOJBI 3aMECTUTENEH,
BXOJSLIINX B UX COCTAB,;

® BIIMSHUE CTPOCHUS Ha PEAKIIMOHHYIO CIOCOOHOCTh OPraHMYECKUX COEAMHEHU;

e (PU3MKO-XMMHUYECKHE METOABI HCCIEIOBAHUS CTPOCHUS ONTHYECKH AKTHUBHBIX BEIIECTB MU
CTEPEOU30MEPOB;

® TEPMUHOJIOTHIO UM MpaBUila MOCTPOEHUS XMMHUYECKUX HA3BAHUN OpPraHMYECKHX COEIMHEHHUH IO
Homenkiarype lUPAC;

® COBPEMEHHYIO NEpHOJUYECKYIO JHTeparypy (KypHaubl) M 3JIEKTpOHHBbIE 0a3bl JaHHBIX B
00JIaCTH OPraHUYECKOM CTEPEOXUMHUH U METOJIbI TOMCKA JIUTEPATYPHBIX JAHHBIX 110 CBOHCTBAM
U TIOJTyYEHUIO ONITUYECKU aKTUBHBIX BEIIECTB;



® pOJIb U MECTO OPraHMYECKOW CTEPEOXUMMHU B cucTeMe (PyHIaMEHTAIbHBIX XMMUYECKUX HAyK U
IIPOU3BOJICTBE COBPEMEHHON MHHOBALIMOHHOU ITPOLYKIIVH.
Ymemos:

e BbIOMpaTb METOAbI M pPEAreHThl I OCYLIECTBICHUS HAINPABIEHHBIX CTEPEOXUMUYECKUX
IIpEBpAICHUH;

® TPOBOAMTH PA3JIEIICHUE CMECEH CTEPEOM30MEPOB M MACHTHU(PHKAIMIO UX COCTaBa U CTPOCHUS C
MOMOILBIO XMMUYECKUX U (PU3UKO-XUMHUUECKUX METO0B aHAIN3a,;

® I[IPE/CTaBJIATh H30MEPbl C IOMOLIbI0 NPOCKUMOHHBIX (opmyn Heiomena u @uiepa,
MOJIb30BAThCS AITUMHU (POPMYJIaMH, OIPEACTATh KOHPUTYPALIUI0 ACHMMETPHYECKOTO LIEHTPA;

® COCTaBIATH (OPMYJIBI 110 HA3BAHUIO OPTraHUYECKHX COCTUHEHMH M COCTABISATH HA3BaHUS I10
dhopmynam;

® OCYILECTBJIATh IIOUCK METONOB IIOJIyYE€HUS U CBOMCTB ONTHYECKM AKTUBHBIX COCIMHEHUH C
UCIOJIb30BAHUEM COBPEMEHHBIX 0a3 JaHHBIX U MIOMCKOBBIX CHCTEM.
Hmembs onvim:

® [JIAHUPOBAHUS U MPOBEACHUS YKCIIEPUMEHTOB B 00J1aCTH OPraHMYECKON CTEPEOXUMUH,

® BBIJICICHUS B WMHJIUBUIYaJbHOM BUJAE HHAWBUIYAIBbHBIX CTEPEOHU30MEPOB (JIMACTEPEOMEPOB,
SHAHTUOMEPOB) M MJEHTU(UKALUU MX CTPOEHUS C HUCIOJIb30BAaHMEM XMMUYECKUX M (PU3UKO-
XUMHUYECKHUX METOJIOB;

® HaIlMCAaHWs HAYYHBIX OTYETOB U CTATEH.

4. CTpyKTYypa M coep:KaHue Y4eOHOH TMCUMILINHBI
OO6m1ast TpyA0€MKOCTh JUCIHUIUIMHBI COCTABIISIET 3 3aueTHble euHUITBI (108 yacoB).
CTpyKTypa TUCHUNINHBI

Ta6muma 4.1. Ctpykrypa yueOHOU TUCIUTLTAHBI

Ne | HaumenoBanue O06bem yuebHo paboThI, 4 ®dopma
JUCLUATUTMHBI KOHTPOJIS
Bcero Bcero W3 ayuTopHbIX CP
aymutopH. | Jlex | Jla6 | II | KCP
1 | OcHOBBI CTEPEOXUMHUH 108 27 18 - 9 - 81 3auer

Conep:xanue IMCUMILIHHBI
Coaep:xanue pa3aesioB U TeM THCHUIIUHBI

Tema 1. OcHOBHBIC I0JI0KEHUS CTEPEOXMMMH.

Benenune. Mecto crepeoxumuu B opranndeckoit xumuu. Mcropuuecknii 0630p. [onspumerpus
U onTHueckoe BpamieHue. CTpyKTypa, OCHOBHBIE MOHATHS, U30MEPbI, KOH(UTypalus, KoHpopMaus.
Onpenenenue CTPyKTYpHI.

Tema 2. Ctepeousomepsbl.

[Ipupona crepeousomepoB. DHaHTHOMEpHI, Jlnacrtepeomepbl. duznueckre U CHEKTPAIbHbBIE
cBoiictBa amactepeomepoB. Ilpupoma pamematoB. CBoOWCTBa pameMaToB H OOpa3ymOIIMX WX
SHAHTUOMEPHBIX KOMMOHEHTOB. OrpeaelieHne IHAHTUOMEPHOIO U JIMACTEPEOMEPHOIO COCTaBa.
Paznenenne crepeomzomepoB. PaszneneHne SHAHTHOMEPOB TMPH KPHUCTALIM3AIMMH. XUMHUYECKOE
pasJesieHne SHAHTHOMEPOB uepe3 JIUacTepeoMephbl. DHAHTHOMEpHOE OOOTallleHHe U CTPaTer s
pacmieruiennsi. Kunernueckoe pacmierienue. [Ipoune pa3znudabie METOIBI pa3aeieHus] SJHAHTHOMEPOB.
Panemusanus.



Tema 3. Kondurypamnus.

AOcomoTHas kKoHGuUrypanus U ee oOo3HaueHus. OmpeneneHue aOCOTIOTHOW KOH(MUTYpAIIUHU.
OtHocutenbHass KoHurypamus u oOo3HaueHHs. OrmpeneneHue OTHOCUTEIBHOM KOH(MUTYpaLuu
HACBILIEHHBIX aNu(aTUIECKUX COSTUHEHUM.

Tema 4. I'eTepoTonHbIE 3aMeCTUTEIH U CTOPOHBI, IPOCTEPEOU30MEPHS M IPOXUPATbHOCTD.

I'oMOTONIHBIE M TIETEPOTOIHBIE 3aMECTUTENM U CTOPOHBL. ['€TepOTONHOCT M SAIACPHBIN
MarHuTHbI pe30HaHC. ['eTepoTOmHBIE 3aMECTUTENM M CTOPOHBI B PEAKUUAX, KaTaIU3UPyEMbIX
dhepMeHTaMHU.

Tema 5. CTepeoxuMusi aJIKEHOB.

CTpykTypa ajJKeHOB W IpUpPOAa LUC- U TpaHc-uzomepuu. OnpeneneHre KOHGUIypauuu Luc- U
TpaHC-U30MepoOB. B3auMonpespaleHus: Huc- U TPAHC-U30MEPOB, MOJOKEHUE PABHOBECUS U METObI
U30MEpU3aLUH.

Tema 6. KondopMmanum anukJIM4ecKUX MOJIEKYJI.

Kondopmanum HaCHIIIEHHBIX AaNUKIMYECKUX MoJleKysl. KoH(opMmanuu HEHACHIIEHHBIX
AIMKIMYECKUX coeMHeHui. Pu3nveckue U CreKTpaabHble cBolcTBa KoH(popmepos. Kondopmaruu u
pEeKaIMOHHAs CTIOCOOHOCTb.

Tema 7. Kongurypanusi 1 KOHpOpMALHUs HUKJINYECKHX MOJIEKY.JI.

CrepeonszomMeprsi ©  KOHQUTYpaliOHHAsT  HOMEHKIATypa I[HMKJIMYECKUX  COCIUHCHUHU.
Omnpenenenre KOHGUTYPALUU 3aMEIICHHBIX HUKINYECKUX COCTUHEHHI. YCTOWYMBOCTD IIUKINYECKUX
MOJICKYIJIL. KOH(l)OpMaHI/IOHHI)IC ACHCKTbl XMMHUH TPEXUICHHBIX, YCTBIPCXUICHHBIX, IMMATUYICHHBIX,
IIECTUWICHHBIX COCAMHEHWM M IUKIOB O0o0JbIIoro pasmepa. CTepeoxumusi KOHICHCUPOBAHHBIX,
MOCTHUKOBBIX U KapKACHBIX HUKINYCCKUX CUCTCM.

Tema 8. XupoonTuueckue cBOiCTBA.

OnTHyueckasi akTUBHOCTh M aHM30TpomHas pedpakius. KpyroBoil 1uxpousMm U aHU30TPOITHOE
IIOTJIOIIICHHC. HpI/IMeHeHI/IC AUCTICPCHUU  ONTUYCCKOrO BpallCHUA W KPYTOBOTO JUXPOH3MA.
[IpuMeHeHne ONTUYECKON aKTUBHOCTH.

Tema 9. XupaJbHOCTB MOJIEKYJ1, HE HMEIOIIHMX XHPAJIbHBIX LIEHTPOB.
Annensl. AnkununeHuukioankansl. Crivpansl. budenunsl u arpononsomepus. MosekyspHbie

nponesuiepsl. I'enunensl. MoiieKysisl ¢ IIIaHapHON XUPaJIbHOCTBIO.

Tema 10. Crepeoxumus TeTpadIpu4ecKuX 3JIeMEHTOB.
Crepeoxumus coeAMHEHNH a30Ta, KpeMHus, pocdopa u cepsbl.

Pa3znenbl TUCHUIVIMHBI 1 BUABI 3aHATHIA

Tabnua 4.2. Pazensl AUCHUIUIMHBI U BUJIBI 3aHATHH C YKa3aHUEM TPYAOEMKOCTH

Ne HanmeHnoBanue Bunpt yueOHoit paboThI 1 DOopMBI TEKYLIETO
pasziesnoB U TeM TPYA0EMKOCTb, 4 KOHTPOJIS
Beero | Jlex | Jlag | IT | CP | KCP yCIEeBaeMOCTH

1 OCHOBHBIE TTOJIOKECHUS 8 1 ) ) 7 i
CTEPEOXUMHUH.

2 Ctepeon3oMepBhl. 10 2 - 1] 7 -

3 Kondurypanws. 10 1 - 1| 8 - CobecenoBanre
I'eTepoTonHbie 3aMEeCTUTENN U

4 CTOPOHBI, IPOCTEPEOU3OMEPHS U 11 2 - 1| 8 -
POXUPATHHOCTD.




B Crepeoxumusi aJIKEHOB. 12 2 - 1] 9 -

6 KoHdopmanuu anukiIngecKux 12 2 i 11 9 i
MOJICKYJI.

7 Kondurypamus u konhopmarus 11 5 ) 1] 8 i
IUKIMYECKUX MOJIEKYI. Cobeceopanme

8 XHUPOONTHIECKUE CBOMCTBA. 11 2 - 1| 8 -

9 XHpanbHOCTh MOJIEKYJI, HE 12 2 _ 11 9 i
UMCIOIIUX XHPAIbHBIX IICHTPOB.

10 Crepeoxumus TeTpa’ipuuecKux 11 2 ) 11 8 i
JJIEMEHTOB.

Bcero yacoB: 108 18 - 9| 81 -

PaGoueit nporpammoii qucturuinabl « OCHOBBI CTEPEOXUMHUNY MPEyCMOTPEHA CaMOCTOsTeNIbHAS
pabota oOyuatomierocsi B oobeme 81 u. CamocrositenbHas paboTa IPOBOJUTCS C IENBIO YIITyOJIeHUS
3HAHUW 1O JUCHUIUIMHE W MOJKpeIuiieTcs y4eOHO-METOIUYECKUM U HMH(POPMAIMOHHBIM
obOecrieueHrEeM, BKIIOYAIONIMM YYCOHUKH, y4eOHO-METOTUYECKHE IOCOOUS, KOHCIICKTHI JICKIIHA,
yueOHOe U HaydyHOe IporpaMMHoe obecrieueHue, pecypcol HTepHeT.

[lepeueHb peKOMEHyEMbIX BUJIOB CAMOCTOATEIbHONW PabOThI:

- perysipHasi mpopadoTKa MPOMIEHHOTO Ha JIEKIUAX y4eOHOro MaTeprasa o paszeiaM Kypea;

- O3HAKOMJICHHUE C JTUTEPATYPOM B FIEKTPOHHO-OMOIMOTEYHBIX CUCTEMAX, BKIIIOYAs MyOJIUKAIIUU
U3 Hay4HBIX KYpHAJIOB, HUTUPYEMBIX B 0a3ax Scopus, Web of Science, Chemical Abstracts, PUHLI;

- MIOCEIIEHNE OTPACIIEBBIX BEICTABOK, CEMUHAPOB, KOH(EPCHIIUN Pa3IMYHOTO YPOBHS;

- yuactue B cemuHapax UpUX CO PAH no tematuke Kypca, Hay4HO-METOJIUYECKUX CEMHHAapax
nabopaTopuid, MOCENICHNE 3aIIUT AUCCEPTAIN Ha COMCKAHNE YUCHOH CTETeHU KaHIuaaTa U JOKTopa
HaykK;

- IOATOTOBKA K cJla4ye 3aueTa 1o Kypcy.

5. Oprannsaunﬂ TEKYIIEro KOHTPOJISA 1 l'lpOMC)KyTO'lHOﬁ aTrecranmuun
0 UTOraM OCBOCHUA y‘-lCﬁHOfI AUCHHUIIJIMHBI

Texymuii KOHTPOJIb MO0 AUcHUIUIHHE «OCHOBBI CTEPEOXUMHUU» OCYILECTBIISETCS B CIEIYIOLINX
(dopMmax: cobeceroBaHHNE 110 KOHTPOJIbHBIM BOIIPOCAM.

CobecentoBaHuEe — CpEACTBO KOHTPOJIS, OPraHM30BaHHOE B (popMe coOeceIoBaHUs MO TEMaTHKe
M3y4aeMOW JUCIUIUIMHBI, PACCUYMTAaHHOE Ha BBUICHEHHWE O0beMa 3HAHWH O00yYaromerocs Mo BCEM
M3YyYEHHBIM pa3jienaM, TeMaM; CBOOOJHOIO UCIOIb30BAHUS TEPMUHOIOTHHU JUIsl apIyMEHTHPOBAHHOTO
BBIPAXEHUSI COOCTBEHHON MO3UIIUH.

CobecennoBaHue M0 KOHTPOJIBHBIM BOIPOCAM U MUCHbMEHHBIM OTBETaM Ha BOIPOCHI OLEHUBAETCS
B COOTBETCTBUMU CO CICAYIOIIHMMU KPUTCPUAMU: APryMCHTHPOBAHHOCTL IIO3WIUH, [MHUPOTA
HCIOJIb3YEMBIX TEOPETHUECKUX 3HAHUI.

IIpome:xkyTouHasi arrecranus 1o AuCHUIUINHE «OCHOBBI CTEPEOXMMHN» MPOBOIUTCS Ha
BTOpPOM Tojly 00y4eHus B popMe 3auera, MpeyCcMaTpUBAIOILEro OTBETH Ha KOHTPOJIbHBIE BOIIPOCHI.

3a4er — CpPeACTBO, MO3BOJIIIONIEE MOJIYUUTh HKCIIEPTHYIO OLEHKY 3HaHWM, YMEHHI U HaBBIKOB,
IMMOJIYUYCHHBIX ITO UTOraM U3YyUYCHHUA AUCIHUIIIINHBI «OCHOBEI CTCPCOXUMHUN.

Kputepun orieHnBaHUs OTBETa acUpaHTa:

- JUTS OLIEHKU «3a4T€HOY»: HAJIMYME TBEPJABIX M JOCTATOYHO IMOJHBIX 3HAHUI MPOrpaMMBbI Kypca,
HE3HAUUTENIbHbIE OIIMOKM TP OCBEUICHWU 3aJaHHBIX BOIPOCOB, MpPaBWIbHbIE JEHCTBHUS I10
MPUMEHCHUIO TCOPECTUUCCKUX 3HAaHUH IJid pEHICHUS TIPAKTUYCCKHUX 3adad, YCETKOC M3JI0KCHUC
MarepHaa,

- JUI OLIEHKH «HE 3aUTeHO»: HAIW4He TPyOBIX OIMMOOK B OTBETE, HEMOHMMAHUE CYIIHOCTH
U3JIaraeMoro BONPOCa, HEYMEHUE MPUMEHSTh 3HaHMS Ha IPaKTHKE, HEYBEPEHHOCTb M HETOYHOCTh
OTBCTOB Ha JOIMOJIHUTCIIBHBIC U HABOJIAIINWEC BOITPOCHI.

JIMCLUIUIMHA CYMTAETCSI OCBOEHHOM, €CIM 00YYaIOIIMICs TOTYYHII OL[EHKY «3aUTeHO».




no

NoOokw

10.
11.
12.

13.
14.
15.
16.
17.

18.
19.
20.

21.
22.

23.
24,
25.

26.
217.

28.

29.
30.

31.
32.
33.
34.
35.
36.

OneHoYHbIE CPeACTBA IS MPOBEIEHNs TEKYIIero KOHTPOJIS
IIpuMepbl KOHTPOJILHBIX BOMPOCOB /IJIs MPOBEIEHNUsI COOeceT0BAHUS

Hapucyiite npoekunonnyo Gopmyiny @urmiepa me30-2,3-1ubpomMOyTaHa.

Vkaxutre koHpurypanuo mo R,S-HomeHKkiIaType 000MX XHpaJbHBIX IIEHTPOB Me30-2,3-
nubpomOyTaHa.

[IpuBenute nmpoekiuu Heromena @1, @3, @5 me30-2,3-nubpomoOyTaHa.

[IpuBenute npoekimonHyo dhopmyny dumepa (R)-1-6pom-1-penunmponana.

MO3HO 1 paclIeNUTh Ha YHAHTHOMEPEHI 6,6’ -aubpoMandeHnn-2,2’ - TuKkapOOHOBYIO KHUCIIOTY.
Hapucyiite npoexuonnyto ¢popmynny duiepa spurporneHtTannona-2,3.

Vxaxure KoHpurypamuoo mo R,S-HOMeHkmatype 00OMX XHUpaIbHBIX HEHTPOB COCIUHEHHS
PUTPOIIEHTaH I 0Ia-2,3.

[TpuBenure npoekun Hetomena @1, 93, @5 spurponenranaunona-2,3.

[IpuBeaute nmpoekunoHHyto Gopmyrny Puiiepa S-2-aMHUHO-3-OKCUIIPONIAHOBON KHCIOTHI.
MOHO I pacUIenUTh Ha YHAHTHOMEDPHI 2,2’ - nuroaaudeHnn-4-kapooHOBYIO KUCIIOTY.
Hapucyiite npoekimonnyto ¢popmyny Oumepa tpeo-1,2-nudennn-1-6pom-2-xaoparana.
Vxaxure koH(purypamuio 1o R,S-HoMeHKIaType 00OMX XHpalbHBIX IIEHTPOB Tpeo-1,2-
mudenmn-1-6pom-2-xopaITaHa.

[TpuBenure npoeku Hetomena @1, 93, @5 tpeo-1,2-nudenmn-1-6pom-2-xaopatana.
[IpuBeaute mpoekuroHHyto hopmyrny Oumiepa S-3-metunneHTeHa-1.

MO3KHO I paclIenTh Ha YHAHTHOMEDHI 1,3-mudennn-1,3-1u-p-madrunamieH.

Hapucyiite npoekuonnyto ¢popmyiny duiiepa sputpo-3-neitepodyranona-2.

Vxaxure KoHpurypamuio 1o R,S-HOMeHKmaTtype 00OMX XHpaJbHBIX LEHTPOB JPUTPO-3-
neiirepoOyTanona-2.

[TpuBenure npoeknuu Hetomena @1, @3, ¢5 aputpo-3-aeiirepoOyTanona-2.

[TpuBeaute mpoekuroHHyto Gopmyrny Oumepa R-penmn-n-xaopdenunkapOuHoma.

Vkaxure, sgBIAOTCA Ju 00€ croponbl nBoWHON cBsizu C=0 B coemunenusix CeHsCHO,
(CH3)2CO roMOTONHBIMH, YSHAHTHOTOITHBIMHU WJIH UACTEPEOTOMHBIMHU.

Hapucyiite npoekunonnyto Gpopmyiry dumniepa Me30-2,3-TUMETHITHTAPHON KHACIOTHI.

Vkaxure  KoHpurypamuro 1o  R,S-HomeHkiaType — o0oMX  XHMpalbHBIX ~ Me30-2,3-
JTMETHISTHTAPHOW KHCIIOTHI.

[TpuBeaute mpoekuuu Hetomena @1, @3, ¢5 Me30-2,3-AMMETUIITHTAPHON KUCIOTHI.

[TpuBenute nmpoekroHHYI0 hopmyny Puimepa S-2-aMUHOTIPOITMOHOBON KUCIIOTEHI.

Vkaxure, ABIAOTCI Ju 00e cTopoHbl fABoHHOW cBs3u C=0 B  CcOeAMHEHUsX
CH3COCH(CH3)C2Hs, CH3COCH2CH2COCH3 roMOTONHBIMU, SHAHTHOTONMHBIMU  WJIU
JMACTEPEOTOMHBIMH.

Hapucyiite npoekuunonnyto Gopmyiny ®uriepa 2,3-nuxnop-1,4-0yranaunona (tpeo-gpopma).
VYxkaxute koHpurypamuo no R,S-HoMeHknaType oOoux XupaibHbIX IIeHTpoB Pwumiepa 2,3-
nuxiop-1,4-6yranauona (Tpeo-popma).

ITpuBenure mpoekuun Heiomena o¢l, ¢3, ¢5 dumepa 2,3-auxnop-1,4-6yrannuona (Tpeo-
¢dopma).

[TpuBenure npoekroHHyI0 popmyiny Pumepa R-2-0kcunponroHOBOI KHCIOTHI.

VYkaxwurte, ABIAIOTCS U 00e CcTOpoHBI NBOWHON cBsizm C=C B MajenmHOBOW W (ymapoBOi
KHCIIOT€ TOMOTOITHBIMH, YSHAHTHOTOITHBIMU WM JUACTEPEOTOIMHBIMHU.

[TpuBeaure npoekiu Hetomena @1, ¢3, @5 ms uzobytunopomuaa (CH3).CHCH2Br.
Hanummre npoekiuonHyto ¢GopmMyiy S-ponaHAueHAMKapOOHOBON KHCIOTHI.

O003HaYbTE MPOXUPATEHOCTH CTOPOH KPAaTHOM CBSI3U B MOJIEKYJIE 2-METHIIIIHKIOT€KCaHOHA.
[Tpuenute mpoekuuu Hetomena @1, @3, 5 ans me3o0-1,2-quxinop-1,2-mudennnitana.

Kakwue Buap1 130MeprUr BO3MOXKHBI [T Oy TAHTPHUEHIMKAPOOHOBON KUCIIOTHI.

OO6o3HaubTe NPOXUPATHHOCTH CTOPOH KpaTHOM CBS3M B  MOJIEKyle OeH3albleruaa,
METHIIDTHIIKETOHA.
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VYxaxure KoH(purypanuio no R,S-HOMeHKIaType 00OMX XHMpaIbHBIX LEHTPOB OEH3ajbleruja,
METHIIITUIIKETOHA.

[Tpusenure npoexu Hetomena @1, ¢3, @5 GeH3anpaeruia, METHIITHIKETOHA.

CKOJIBKO CTEpEOn30MEPOB BOZMOXKHO is 1-OpoM-2-xsiopuukionponata?

Kakoit sHanTHOMEp 00pa3yeTcs Mpu B3aUMOCHCTBUN OCH3aNIBACTHIA C IIMAaHOBOAOPOAOM C Si-
CTOPOHBI?

[Tpusenure npoekuu Hetomena ¢1, 93, @5 s 6yranona-2.

Kakoii snantHomep oOpa3yercsi Mpu BOCCTAHOBJIEHUU YKCYCHOIO allbJieTHJa C re-CTOPOHBI
dhepmentom NADH (dhepmeHT neiiteprpoBan).

Hapucyiite npoekunonnyto ¢popmyrny @umiepa Tpeo-3-GpeHuImnenTasanona-2.

VYkaxute KoHpurypauuio 1o R,S-HoMeHkmaType o00OMX XUpPaJbHBIX IEHTPOB Tpeo-3-
(dbeHunmenTanmomna-2.

[TpuBenure mpoekiuu Hetomena @1, @3, @5 Tpeo-3-dheHunmnenTannona-2.

N3o00pa3ute  Hambonee  cTabwibHyr0  KOHpopMmaunuioo  o0oux  u30MepHbIX  1,4-
JTUU30MPONIIIUKIOTEKCAaHOB.

PaccMmoTpuTe cTEpeOXUMHIO MMPOIYKTa IPUCOSIMHEHHUS BOJBI K CTUPOIY ¢ Re-CTOPOHBI.
Hapucyiite mnpoekuuonnyto dopmyny OPumepa ana  3(S)-OpombOyranona-2(S). Ckoibko
CTEPEOM30MEPOB UMEET ITO COSANHEHUE?

[MpuBenute mnpoekiuu HproMeHa I Pa3IUYHBIX CKOLICHHBIX KoH(popmarmii  3(S)-
opomOyTaHoia-2(S). O603HaYbTE UX MO CTEPEOXUMHUUYCCKON KOH(DOPMAITMOHHOW HOMEHKIIATYypE.
Kakue crepeoxuMuyeckue OTHOUICHHS BO3ZHUKHYT MEXIy HNPOAYKTaMH d3TepuUUKaLUN
TJIMIEpUHA YKCYCHOM KUCIOTON O Pa3HBIM THIPOKCUMETHUIIBLHBIM IpyTaM?

CKOJIBKO CTEPEOU30MEPOB BO3ZMOKHO JIJIA:

a) 3,4-TMMEeTUIIMKIIONIEHTAaHOHA,

0) 3-MEeTHIIMKIIONICHTaHOHA?

O06pa3oBaHne KaKuX MPOJAYKTOB MOKHO OKUAATH MPU PEaKIUH TEeTPAlHaHITHIICHA C:

a) MUC-S-TpaHc-TeKcaaueHom-2,4,

0) ruc-S-rekcagueHom-2,4,

B) 3-METHIJICHIIMKIOTEKCEHOM?

B peaknuu mUKIONIEHTaIeHA ¢ MAIIEMHOBOHM M ()yMapoBO#l KHCIOTaMH 00pa3yeTcsi HECKOJIBKO
crepeon3oMepoB. OMUIINTE CTEPEOXMMUYECKHE PE3YIbTaThl KaX /10 peakimu.

MOHO JI BBIJIEIIUTH CTEPEOU30MEPHI CIETYIONNX COSTMHEHUH:

a) 1,4-IMXJIOPIMKIOTEKCaH;

0) XJIOPLUKIIOTE€KCAaH (C 3KBaTOPUAIbHBIM M aKCHAJIBHBIM XJIOPOM).

TpaHc-xkopyuyHas KHCIIOTa TpU B3auMOJAEWCTBUU ¢ OyTaaueHoMm-1,3 mo peakmuu [unbca-
Anbriepa oOpa3yer pareMu4ecKylo cMech. UTO MONIYYHTCS U3 IHUC-KOPUIHON KHUCIOTHI B TEX XKe
yCIOBUSIX?

OOspsicHUTE, TIOYEMY TIpH THPOJIHM3E amerara TpaHc-2-()EeHWIUKIOreKcaHola o0pasyeTcs,
TJIaBHBIM 00pa3oM, 1-(heHUIIHUKIOTeKCeH U YKCYCHAsi KUCIIOTa, a MPU MUPOJIN3e [UC-U30Mepa, B
OCHOBHOM, 3-()e€HUIIIUKIOTEKCEH U YKCYCHAs KUCIIOTA.

[IpuBenutre CUHTE3 MHC-IUKIOTEKCAH-IUKAPOOHOBOM KHUCIOTHI, HCXOAS W3 OyTagueHa u
MQJIEMHOBOTO aHTHIpHIA. TOYHO OIUIIATE CJCAYIOIINE XapaKTePUCTUKUA TOJIYYSHHOTO
COEIMHEHUS:

a) IPOCTPAHCTBEHHYIO KOH(PUTYPAITHIO;

0) ONTHUYECKYIO H30MEPHIO.

[Muc- m Ttpanc-1-xmop-2,3-1uMeTHINIEHTeHBI-2  00pabaThiBaloT 50%-M BOJHBIM PAacTBOPOM
arieroHa. O0pasyercss cMech CTEpEOH30MEpPOB, COOTBETCTBYIOUIUX JBYM CIHUPTaM pa3iIUyHON
ctpyktyphel. [Ipu obpabotke »Toit cmecu Brz B CCls monydymnm nBa pa3iuyHBIX MPOIYKTA,
Kax/1bli B hopme 4-X n30MepoB. PaccMOTpHUTE CTEPEOXMMHUIO ITUX H30MEPOB.

Kakoit sHanTHOMEp 00pa3yeTcs TMpU BOCCTAHOBICHHH YKCYCHOTO ANbJETHAA C TI'e-CTOPOHBI
¢depmentom NADH (dpepment aelitepupoBan).

PaccmoTpuTe cTepeoxuMuUuecKuil pe3ysIbTaT peakiuu 1-TpeTOyTHI-IIMKIOreKCceHa-1 ¢ XJI0pom B
pactBope CCla.
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. B MK-crekTpe 3TUIBHHUIKETOHA MMEIOTCS Tonockl nornomenus C=0 mpu 1687 u 1708 cmL,
YTO MOXKHO CKa3aTh O CTEPEOXUMHUU TOIO COCTUHCHMUS?

CpaBHMTE  YCTOHYMBOCTb CJIEYIOLINX COCMHEHUI: 1uc- U TpaHc-2-Tper-
Oy THIILIMKJIOT€KCAHOJIOB.

Kakas u3 crepeon3oMepHbIX (GOpM (Tpeo- WIM IPUTPO-) MPENNOYTHTEIBHO 00pa3yercs IMpH
MIPUCOCTMHEHUH OpoMa K TpaHC-3-METHUIITNICHTEHY-2.

O603HaubTe KOH(pUTYpanuio aubpomua no R,S-nomenknarype.

Hanummure CTPYKTypHBIE (hopMyJIbI TpaHc-3-XJIOPLUUKIOreKcaHoa u uc-4-
XJIOPLUKIIOTEKCAHOIA, a TAK)KE UX SHAHTUOMEPOB, €CIIH OHU BO3MOKHBI.

Omnpenenute KOHGOPMALKIO U30IPEHA, €cI B ero Y D-CcrieKTpe MMeeTCs 1MoJIoca MOTIIONICHHUs
ipu 220 am (£=24000).

Bbruncnute ONTHYECKYIO YHCTOTY M COOTHoumieHue D- m L- u3omepoB o-(peHMIdITHIaMUHA,
umetoiero [a]D20 +180, ecinu onTuyecku yrcToe BeniecTBo umeet [a]D20 +40,70.

HanummTe cTpyKTypbl BCEeX BO3MOXKHBIX 3aTOPMOKEHHBIX KOH(popMaIuii (+)-BUHHONW KUCIOTHI.
W neHTHYHbl M OHU CBOUM 3€pKajbHBIM OTpa)keHUsiM? CKOJIBKO ONTHYECKH AKTHUBHBIX (opM
BUHHOW KHCIJIOTBI MOTJIO OBl CYIIECTBOBAaTH B TOM Cllydyae, €CIIM BpalleHHUE BOKPYT 2,3-CBS3H
ObLIO OBl HEBO3MOKHO U CYIIECTBOBAIU TOJIBKO OJTHU 3aTOPMOKEHHBIE KOH(popMaru?
OOBsicHUTE Kak MOXKHO YCTaHOBUTH, IO KAaKOMy NYTH — IHUC- HJIH TPaHC- TPOHCXOIHT
MIPUCOSANHEHNE IEPEKUCH BOJOPO/Ia B MypPaBbUHOM KUCIIOTE K IIUKJIONIEHTEHY ?

[Ipennoxute cxemy npespaileHus: R-sHaHTHOMEpA O-IEHTEPOITAHONA B S-3HAHTHOMED.
Hanummre npoekunonnywo ¢opmyny Oumepa npns sputpo-1,2-nudenun-npomnanona-1 u
0003HaYbTEe KOHPUTYPAIHIO XUPATBHBIX IIEHTPOB JAHHOTO COeAMHEHUS 10 R, S-HOMeHknarType.
Kakoii sHanTHOMEp 00pa3yercs mpu B3aUMOJICHCTBUM O€H3albAerH1a C IMaHOBOIOPOAOM C Si-
CTOPOHBI?

CKOJBbKO MPOCTPAHCTBEHHBIX M30MEPOB U CKOJIBKO KOH(GOpMAalUii BO3ZMOXKHO ISl TENTaleHa-
2,47

Kakue tumbl HanpsixkeHuid HaOII01al0TCs B MOJIEKYITY IIUKJIONporaHa’?

KakoB  crepeoxumuueckwii  pesynbrar — B3ammoxeictBus  (3S)-permnOyraHona ¢
TUIMarHuiiopomuom?

OuneHo4HbIe CpeacTBa AJs MPOBEJICHUS NPOMEKYTOYHOH ATTeCTAIUMHN
KoHTpoJsbHbBIE BONIPOCHI K 3a4eTy

HcTopudeckue NpeAnocbIKA CTEPEOXUMHUH KaK HAYKH.

OCHOBHbBIE CTEPEOXMMUYECKHE MOHSTHUS: H30MEpPbl M CTEPEOM30MEpHl, CTATUCTHUECKas H
JMHAMUYECKas CTePeOXUMHMs, KOHUrypalus, KoHpopMalus, SHAHTUOMEPBI, TUACTEPEOMEpHI,
paremar.

[IposiBieHnEe CTEPEOXMMUYECKHX OCOOEHHOCTEH MOJIEKyJl B 3aBUCHUMOCTH OT CTEIEeHHU
rUOpUAN3AIIIH.

CrepeoxuMuuecKre MOIEIH.

Ocobennoctu noctpoenus npoekiuii Guiepa.

OcHOBHbBIE MOHATHS KOH(OPMAIIMOHHOTO aHaJIN3a, HOMEHKJIAaTypa KOH()OopMepoB.

OcHoBHbIE KOH(POPMAIUH ALUKINYECKUX COETUHEHUH.

OcobeHHOCTH KOH(OPMAIIMOHHOTO CTPOEHUS TpeX-, YeThIpeX-, MATH- U I[IECTUWICHHBIX
LHUKINYECKUX COCTUHEHHH.

CuMMeTpHst MOJIEKYJI, CBSI3b CHMMETPUH C ONITUYECKONW AaKTUBHOCTBIO.

Tumnsl 31eMEHTOB XUPATHLHOCTH.

Paniematsl, sJHaHTHOMEPBI, TMACTEPEOMEPHI, ME30(hOPMBI — Ha U30PAHHBIX TPUMEPAX.
Howmenknarypa Kana-Unronsna-IIpenora, mpaBuia onpeaeneHus CTapIIMHCTBA, R-, S-n3omepsr.
Onpenenenue KoHpUrypanuu B npoekuusx dumiepa.

AGCOII0THAs ¥ OTHOCHUTENNbHASI KOH(DUTYpalusi OKCUKUCIOT U aMUHOKHUCIIOT.
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DHaHTUOTONHUS ¥ JUACTEPEOTOINHS, TUACTEPEOTONHBIC 3aMECTUTENN W WX MPOSBICHUE B
criektpax SIMP, 3HaHTHOTONHBIE CTOPOHBI.

MeTo/bI paciierieHusl palieMaToB, paleMU3aIusl.

AcUMMETpUYECKUN CUHTE3 U aCUMMETPUUYECKUN KaTalu3 — OCHOBHbIE MOHSATHSI.
AcCUMMETPUYECKOE THAPUPOBAHNUE ATKEHOB.

AcuMMeTpUYeCKOe MPHUCOSANMHEHHE K allkeHaM — THJIPOKCHIIMPOBAaHME, TUAPOOOpHpOBaHHE,
raJIoreHUPOBAHUE, TUAPOrAIIOreHUPOBAHKE.

PernocenexkTHBHOCTD 31eKTPOGUIBHOIO IPUCOEAUHEHNUS K ainkeHaM. [IpaBuio MapkoBHHKOBa.
CrepeoxuMHuueckue OCOOCHHOCTH HYKJICO(PUIBHOTO U 3JIEKTPOPHUILHOTO MPUCOCTUHEHHS K
aleTuICHaM.

AcuMMeTpUYeCKHEe peakluu ¢ ydactueMm kKapOoHwibHOH rpynmbsl. [IpaBuno Kpama, mpasuiio
IIpenora.

MexaHu3Mbl peakiuil STMMUHUPOBaHUS. Teopus NEpeMEHHOT0 MePEeX0qHOr0 COCTOSHUSI.
[Tpaswio aiiieBa, mpaBuiio ['opmana B peakusax JMMMHUHAPOBAHHMS.

Crepeoxumusi STMMUHUPOBAHUS 0 MeXaHu3my E2.

OcobeHHOCTH >TUMHUHAPOBAHMS B IMKIMUECKUX coeauHenusix. [Ipasuno (3amper) bpexra.
Crepeoxumuyueckre 0COOCHHOCTH HYKJICO(PMILHOTO 3aMelieHus mo mexanuzmy SN1.
CrepeoXxuMHIecKHe 0COOCHHOCTH HYKIJICO(PMILHOTO 3aMeIIeHUs 110 MexaHu3My SN2.
CrepeoxumMmuueckre 0COOCHHOCTH HYKICO(DUILHOTO 3aMEIEeHHs TI0 MEXaHu3My Sni, SN’.
BrusiHue coceHUX TPYIIT HA CTEPEOXUMUIO HYKJICO(UITHHOTO 3aMEIICHHUS.

DnexTpoduabHOE 3aMelleHre B anu(aTuyecKoM psly, CTpOeHHe KapOaHMOHOB M CBSI3aHHBIE C
3TUM CTEPEOXUMHUYECKHE OCOOCHHOCTH.

CrepeoxuMHuuecKre 0COOEHHOCTH 3NEKTPO(GUILHOTO 3aMelieHus o MexaHu3my SE2.

CTtpoeHure U CTepEOXUMUS PATUKATHHBIX YACTHII.

PanukanbHOoe apomaruueckoe 3aMenieHue. BinusHue 3amecTuTeneili Ha  HampaBlieHUE
3aMEIICHHUS.

PernonarpaBieHHOCTh U PETUOCENEKTUBHOCTh PAIUKATBHOTO MPUCOSAUHEHHUS.

Brirogneie u HeBbIrogHble HuKIn3anuu. [Ipasuna bonayuna.

6. YuedoHo-MeToAMYeCcKOEe U HH(POPMALIMOHHOE 00ecneyeHue JUCIUIIMHBI
OcHoBHasi iMTepaTypa

WNnuen, 3. OcHoBbl opranudeckoit crepeoxumuu / . Wmmen. — M.: bunom. JlabopaTopus
3HaHui, 2014. — 703 c.

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

PeytoB, O. A. Oprannueckas xumusi: B 4-x 1. T. 1 / O. A. Peytos, A. JI. Kypu, K. I1. Bytun —
M.: bunom. JIaGoparopus 3HaHwmii, 2014. — 567 c.

Jlono/THUTeIbHAS JIUTepaTypa

Anexcees, P. C. Peakiiuu HykJ€oQUIBHOTO 3aMEIEHUS U SIMMUHUPOBaHUs: YueOHoe nocodue
s  cryaeHtoB  Beicmiedt mkonel /  P. C. AnekceeB, C.C.Kapnos, B.U. Tepenus,
JI. W. JluannioBa, M. B. JluBanmos. — M.: JIaGoparopust 3nanuii, 2024. — 284 c.

bepnert, Jlx. Xumudeckas cBsi3b: nep. ¢ anriL. / Jhk. bepaert. — M.: Mup; bunowm. JlaGopatopus
3HaHui, 2015. — 245 c.

l'onobokoBa, T. B. HekonaeHcupoBaHHbIE BHIMHAJIBHBIE TPHUA30JbI: CIpaB.mocodue /
T. B. 'onoGoxosga, JI. M. Bepemarusn, P. I'. )Kuros, B. H. Kuxuses; ots. pea. A. 1. CMupHOB. —
Wpxyrek: UT'Y, 2012. - 133 c.

I'punaByn, H. Xumus snementoB: B 2-x 1. T. 1 / H. I'puaByxa, A. Opumo. — M.: JlabopaTopust
3Hanui, 2023. — 607 c.
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I'punByn, H. Xumus snemenrtos: B 2-x 1. T. 2 / H. I'punByn, A. Dpumo. — M.: JlaGopaTtopus
3HaHui, 2023. — 670 c.

I'ycapoBa, H. K. Xumus anerunena: Hoswie rmasel / H. K. I'ycapoBa, A. U. Muxanesa,
E. 1O. llImuar, A. I'. Manskuna. — HoBocubupck: Hayka, 2013. — 368 c.

XKayen, XK. buomeramnoopranndeckas xumus / XK. XKayen. - M.: bunom. Jlabopatopus 3Hanuii,
2015. -496 c.

Koganenko, JI. B. buoxumuueckre 0CHOBbI XUMHH OMOJIOTMUECKH aKTHUBHBIX BEIIECTB: Y4eOHOE
nocobue / JI. B. KoBanenko. - M.: bunom. JIaboparopwus 3nanuii, 2014 — 229 c.

Peytog, O. A. Oprannyeckas xumusi: B 4-x 1. T. 2/ O. A. Peyros, A. JI. Kypn, K. I1. Bytun —
M.: bunowm. JIaGoparopus 3Hanuii, 2014. — 623 c.

Peytog, O. A. Oprannyeckas xumusi: B 4-x 1. T. 3/ O. A. Peyros, A. JI. Kypu, K. II. bytun —
M.: bunowm. JIaGoparopus 3Hanui, 2014. — 544 c.

Peytog, O. A. Oprannyeckas xumusi: B 4-x 1. T. 4 / O. A. Peyros, A. JI. Kypu, K. II. bBytun —
M.: bunowm. Jlaboparopus 3Hanui, 2014. — 726 c.

PomanoBckuii, b. B. OcHoBbI kaTanm3a: ydeOHoe mocooue / b. B. PomanoBckuii. — M.: bunom.
Jlaboparopus 3uanuid, 2015. — 172 c.

CemenoB, A. A. buojornueckas akTUBHOCTb NPUPOJHBIX coeauHeHud / A. A. CeMeHOB,
B.T'. Kapues. — M.: MB®HII, 2012. — 520 c.

CunbBepcreiin, P. Cnextpomerpuueckas WIACHTU(UKALNWSA OPraHMYECKUX COCAMHEHUH /
P. Cunbepcreiin, @. Bebcerep, /1. Kumit. — M.: bunowm. JIaGoparopus 3nanmii, 2023. — 557 c.
Cwmur, B. A. OCHOBBI COBPEMEHHOTO OpPraHUYeCKOro CHHTe3a. Y4yeOHoe mocoome / B. A. Cmur,
A. 1. Iuneman. — M.: bunom. Jlaboparopus 3uanuii, 2014, — 750 c.

Cwmut, M. Oprannueckas xumusi Mapua. Peakuinu, MexaHu3Mbl, CTpOeHUE: Y TIIyOJICHHBIN KypC
JUISL YHUBEPCUTETOB U XUMHUUYECKUX By30B: B 4-x T. T. 1 / M. Cmut. — M.: Jlaboparopus 3HaHHIA,
2020. — 458 c.

Cwmur, M. Opranudeckas xumusi Mapua. Peakuiuu, MexaHus3Mbl, CTpoeHue: YTIyOJIeHHbIH Kypc
JUISL YHUBEPCUTETOB U XUMHUYECKUX BY30B: B 4-x T. T. 2 / M. Cmut. — M.: Jlaboparopus 3HaHHIA,
2020. - 539 c.

Cwmut, M. Oprannueckas xumusi Mapua. Peakiiun, MexaHu3Mbl, CTpoeHue: Y ri1yOJIeHHBIN Kype
JUIs. yHUBEPCUTETOB U XMMUYecKUX By30B: B 4-x T. T. 3 / M. Cmur. — M.: JIaGoparopus 3HaHUii,
2020. - 550 c.

Cwmut, M. Oprannueckast xumus Mapua. Peakunuu, MeXaHu3Mbl, CTpoeHue: YTIyOlIeHHbIH Kypc
JUTSl yHUBEPCUTETOB M XUMHYeCcKuX By30B: B 4-x 1. T. 4 / M. Cmurt. — M.: JlabopaTopusi 3HaHUH,
2020. - 511 c.

Tutne, JI. JJomuHo-peakuuu B opranndeckom cunrese / JI. Tutne, I'. bpame, K. I'epuke; nep. ¢
aHri1. — M.: bunom. JlaGoparopus 3nanwmii, 2010. — 671 c.

Tpasenn, B. @. Opranmueckass xumus: ydeOHOe mocobme mins By3oB: B 3-ex 1. T. 1 /
B. ®. TpaBens. — M.: bunom. JlabopaTtopus 3nanuii, 2014. — 368 c.

TpaBenb, B. @®. Opranuueckas xumus: ydeOHoe mnocobue i By3oB: B 3-ex 1. T. 2 /
B. ®. TpaBens. — M.: bunowm. JlabopaTtopus 3nanuii, 2014. — 517 c.

TpaBenb, B. @®. Opranuueckas xumus: ydeOHOoe mnocobue st By3oB: B 3-ex 1. T. 3 /
B. ®@. TpaBens. — M.: bunowm. JlabopaTtopus 3nanuii, 2014. — 388 c.

Tpodumos, b. A. Xumus nupposna. Hoseie crpanunst / b. A. Tpobumon, A. . Muxanesa,
E 1O. HImuar, JI. H. Cobennna. — HoBocubupck: Hayka, 2012. — 383 c.

XensBuHKENh, J[. CucTemarnueckas HOMEHKJIATypa OpPraHWYECKMX  COCIUHEHHH  /
J1. XenbBuHKenb. — M.: bunom. Jlaboparopus 3nanmii, 2014. — 232 c.

Uepnosa, C. B. ®apmaneBtrueckass xumus: yueOHuk ms By3oB / C. B. UepHoBa; mop pen.
I'. B. Pamenckoii. — M.: bunom. JlaGoparopus 3Hanuii, 2015. — 472 c.

OnpmenOpoix, K. Meramnoopranndyeckas xumuss / K. DOnpmen6poiix. — M.: burom.
JIaGoparopus 3Hanui, 2014. — 750 c.

IOpoBckas, M. A. Xumusi apoMaTHYECKUX TETEPOIUKINYECKUX coenuuennii / M. A. FOpoBckas.
— M.: bunowm. Jlabopatopust 3uanuii, 2015. — 208 c.
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DJIEKTPOHHBIE PecypChl

3bikoBa, M.B. Opranunueckast xumus. IIpocTpaHcTBEHHOE CTPOEHUE OPraHUYECKUX COSAMHEHUN
[DnexTponHbIi pecypc]: yuebnoe nmocodue / M.B. 3pikoBa, I'.A. Xomnobora, O.®D. ITpumenona.
— OmnektpoH. pgaH. — Tomck: CubI'MVY, 2016. — 86 c¢. — Pexum pocryna:
https://e.lanbook.com/book/105887. — 3ari1. ¢ skpaHa.

KampimioB, B.M. Ctpoenue BemecTBa [DIeKTpoHHBIH pecypc]: ydeOHoe mocobue /
B.M. Kampimios, E.I'. Mupomaukosa, B.I1. Taraypos. — Dnektpon. nan. — Cankt-IlerepOypr:
Jlanb, 2018. — 236 c¢. — Pexum mpocryma: https://e.lanbook.com/book/105983. — 3arn. ¢

JKpaHa.
PeyroB, O.A. Opranuueckas xumus. B 4 qu. Y. 1 [DnekTpoHHbIi pecypc]: y4eOHHK /
O.A. PeytoB, A.JL. Kypu, K.II. Bytun. — OnekrpoH. gan. — MockBa: W3parenbcTBo

"JIaboparopus 3uanuit", 2017. — 570 c. — Pexxum pocryma: https://e.lanbook.com/book/94167.
— 3ari. ¢ 3KpaHa.

PeyroB, O.A. Opranuueckas xumus. B 4 qu. Y. 2 [DnekTpoHHBIH pecypc]: y4eOHHMK /
O.A. PeytoB, A.JL. Kypu, K.II. Byrun. — OnektpoH. gan. — MockBa: W3parenbcTBo
"Jlabopatopus 3uanuii", 2017. — 626 c. — Pexxum mocryna: https://e.lanbook.com/book/94168.
— 3ari. ¢ ’3KpaHa.

Munyna, A.H. Kypc nekuuit mo opranuueckoil XumMuu [DIEKTpOHHBIN pecypc]|: yueOHoe
nocobue / A.H. Hlunyns, FO.A. besruna, E.B. Bonocosa, E.B. IlamkoBa. — D1eKTpoH. 1aH. —
Craspormonb: CTI'AY, 2014. — 116 ¢. — Pexum mocrtyma: https://e.lanbook.com/book/61142.
— 3ari. ¢ ’3KpaHa.

PexomenayeMble HCTOYHUKH HAYYHO-TEXHHYECKON UH(popManuu
HayuHo-TexHu4eckue s;kypHaJjibl n3 0udauoreynoro pounna UpUX CO PAH:

BectHuk Poccniickoi akageMun HayK.

Bricokomonekyisapusie coequHenns. Cepust A: @u3nka noJuMepos.
Bricokomonexynsipasie coequHenus. Cepus b: @uznka nonumepos.
Jloknaznbl akaleMUH HayK.

XKypnan obuieit Xumuu.

XypHan opraHn4eckoi XUMHH.

KypHais npukiIagHON XUMHUH.

XKypHan cTpyKTypHOU XMMHH.

N3Bectust Akagemun Hayk. Cepust XUMHYECKast.

. Ycnexu XMMUU (3JIEKTPOHHBIN JKypHA).

. XUMUKO-(papMalleBTUYECKUH KypHAJI.

. XuMus B UHTEpecax yCTOMYMBOIO Pa3BUTHSI.
. XUMUS TeTepOLUKINYECKUX COeTMHEHUH.

. DINEKTPOXUMHUSL.

. Journal of Sulfur Chemistry.

. Mendeleev Communications.

JIeKTPOHHO-0UOJINOTEYHbIE CUCTEMBbI MPO(deccuoHaIbHbIE 0a3bI JAHHBIX,
I/IH(l)OpMallHOHHble CIIpaBO‘lele MU NNOUCKOBbBIC€ CUCTEMbI .

Xumunyeckas pedepatuBHas ciayx06a Amepukanckoro xummudeckoro obmecrtBa CAS SciFinder
https://sso.cas.org/

denepanbHbI HHCTUTYT IPOMBIIIICHHOM codcTBeHHOCTH http://www1.fips.ru.

denepanbHas ciry:k0a 1Mo UHTEIUICKTyaJIbHOM coOcTBeHHOCTH http://www.rupto.ru.

The United States Patent and Trademark Office http://www.uspto.gov.
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~No

10.
11.
12.
13.
14.

15.

Academic Reference — 6a3a JaHHBIX TOJHOTEKCTOBBIX AHTJIOS3BIYHBIX PECYpPCOB IO BCEM
aKaJeMUYEeCKUM JHUCIUILUTHHAM, ormy0arMKoBaHHbIX B Kurae https://ar.cnki.net.

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

baza gaHHBIX 3JEKTPOHHO-OMOIHOTEUHOM cucTeMsl «Jlaub» https://e.lanbook.com/.

Pecypcel ynanennoro nocryna u 6assl qanasix @I'BYH TN'ocynapcTBenHo my0nnyHOM Hay4YHO-
texuuueckoi oudmoreku CO PAH http://www.spsl.nsc.ru/.

DnexTpoHHO-0nbMoTeuHas cucrema lleHTpanbHoil Hayunoit 6mbnuorekn MHI] CO PAH (na
6aze AUUBC «pbucy) http://csl.isc.irk.ru/.

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

Wiley: Komexmust xypaanos Database Collection https://onlinelibrary.wiley.com/.
CmpaBouno-npaBoBas cucrema "KoncynsrantlLroc" https://consultant.ru/

Caiit BAK Muno6pnayku PO https://vak.minobrnauki.gov.ru/.

DnektpoHHas nHpopmanmoHHo-o0pa3oBaTenbHas cpena UpX CO PAH
http://eios-irich.com.ru/moodle/.

[TopTasn 11t acIUpPaHTOB U COMCKATeNel yueHol cteneHu: http:// www.acnmpantypa.pd/.

becniiaTubie opuumnanbHbie OTKPbITHIE pecypebl MHTEpHeT:

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

Pecypc o6benunsier 6onee 10000 HaydHBIX )KYPHAIOB [0 PA3IUYHBIM OTPACISIM 3HAHUNA (OKOJIO
2 MUJUTMOHOB cTaTei) 3134 cTpan mupa.

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

B 6a3e pasmenieno 6omnee 3000 KHUT 1O pa3IMUHBIM OTPACIISIM 3HAHUN, TIPEIOCTaBICHHBIX 122
Hay4YHBIMH U3/1aT€IbCTBAMH.

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

baza nannbix BKiouaeT 6osee 300 pereH3UpPyEeMbIX KYpHAIOB 10 OMOMEIUIIMHE, MEIUIIUHE U
€CTeCTBEHHBIM HaykaM. Bce cTaTtbu, pa3MerieHHbie B 0aze, HaXOASATCsS B CBOOOTHOM JIOCTYIIE.
DJeKTPOHHBIN pecypc arXiv https://arxiv.org/

Kpynneiimuii OecriaTHbI apXyB AJIEKTPOHHBIX HAYYHBIX MyOJMKAIMA MO pazaenam (QU3uKH,
MaTeMaTUKH, WH(POPMATHKH, MEXaHUKH, acTpOHOMHHM u Ouosoruu. HMmeercss mnoapoOHbIH
TEeMaTUYEeCKHH KaTalor ¥ BO3MOXKHOCTb IIOUCKA CTATeH 110 MHOKECTBY KPUTEPHEB.

Komnexkrust sxypranos MDPI AG http://www.mdpi.com/

MHOroAMCUMIUIMHAPHBIA  TU(PPOBON M3AATENbCKUHA pecypc, sABIsSeTcd IIaTGopMoi  uis
peleH3UPYEMbIX HAyUYHBIX KYPHAJIOB OTKpHITOro jaocryna, mzmaromnmxcs MDPI AG (bazens,
HIseitiapust). M3narenscTBo BbimyckaeT 6osee 120 pa3sHOOOpa3HBIX JMEKTPOHHBIX KYPHAJIOB,
HaXOJSAIIUXCS B OTKPBITOM JOCTYTIE.

WznarenscTBO ¢ oTKpbITEIM qoctynom InTech http://www.intechopen.com/

[lepBoe u kpynHeilliee B MHUpEe M3AATEIbCTBO, MyOIMKYIOIIEe KHUTM B OTKPBITOM JIOCTYIIE,
okono 2500 HayuHbIX u3gaHuil. OCHOBHas TeMaTWdeckas HANpaBICHHOCTh - (pU3MUeckue u
TEXHUYECKHE HAyKH, TEXHOJIOTUH, METUIIUHCKIE HAYKH, HAYKHU O KHU3HU.

baza nannbix xumudeckux coequaennii ChemSpider http://www.chemspider.com/

ChemSpider — sto OecrutaTHast XuMUYeckast 0a3a JTaHHBIX, MPEIOCTABIISIONMIAs OBICTPBIA JOCTYIT
K Oosee ueM 28 MWIIMOHaM CTPYKTYp, CBOWCTB M COOTBETCTBEHHON MH(popmamuu. Pecypc
npuHauiexxut KoponeBckomy xummueckomy obmectBy BenukoOpurtanum (Royal Society of
Chemistry).

Komneknus sxxypuanos PLOS ONE http://journals.plos.org/plosone/

PLOS ONE — kosiex1iys )ypHajioB, B KOTOPBIX ITyOIMKYIOTCSI OTYETHI O HOBBIX MCCIIEIOBAHUAX
B 00J1aCTH €CTECTBEHHBIX HayK U MeAULMHBI. Bee jKypHasbl pa3MmelieHbl B CBOOOIHOM JI0CTYIIE
(Open Access), Bce CTaTbU MPOXOAST CTPOrO€ HAYYHOE PELIEH3UPOBAHUE.
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7. MaTepnaibHO-TeXHHYeCKOe o0ecreyeHne HAyYHO-HCCIe10BaTeIbCKOH padoThl

B coorBercTBMM C y4eOHBIM IJIAHOM 3aHATHS NO JUCHHUILIMHE «OCHOBBI CTEPEOXMMHUIN
IPOBOJATCS B (hopMe JIEKLUH, TPAKTUYECKUX 3aHATUH U caMOCTOATENbHOM paboThl 00y4aroLerocs.

Jnst peanuzanuu 00pa3oBaTeNbHOTO mporecca B (opMe JeKIHMA M MPAKTHUECKUX 3aHITUN
UCHOJb3YIOTCS CIENYIOIMEe MOMEUICHUs: Majbli JEKIUOHHbIH 3an (Oubimoreka), OCHAIEHHBIN
KOMIIBIOTEpAaMH C JIOCTYNOM K 0a3aM JaHHBIX M BBIXOJOM B MHTepHeT, y4eOHOH MeOenpio u
J€MOHCTPALlUOHHBIM ~ 00OpYZOBaHUEM (KOMIIBIOTEp €O CpPEACTBaMHU  3BYKOBOCIIPOM3BEICHHUS,
IIPOEKTOP, IKPaH).

Jnst ocBOeHWS MporpaMMmbl OOy4YeHHMsS M Ui BBIIOJHEHUS TMPAKTHYECKHMX M HAy4dHO-
UCCIIEIOBATEIbCKUX PA0OT MO TeMe JUCCePTallMM  KaXKJIOMY AaCHUPAHTY IMPEAOCTABICHO
UHAUBUAYyalbHOE  paboyee  MecTo, OOOpYyAOBaHHOE  IPUTOYHO-BBITSDKHOM — BEHTUIISLUEH,
BOJIONPOBOJIOM, BOJOOTBEJCHHEM, BO31yXOBOJOM. ACIHPAHTHI UMEIOT BO3MOXKHOCTh HCIIOJIb30BaTh
MaTepHabHO-TEXHUYECKUE CpPEeACTBa JaOOpaTOpHii, B KOTOPBIX BBIMOJHSAIOT JUCCEPTALMOHHBIC
paloThl (OprTeXHHMKA, PEaKTHBBI, PACXOAHbIE MaTepuaibl, JJabopaTopHas MOCyJda, U3MEpPHUTEIbHOE
o0opyioBaHue).

IIporpammHoe obecnieueHue:

JIM1IeH3UOHHBIE TPOTYKTHI:

— Microsoft Office 2010 Russian Academic Open;

— Microsoft Office Professional 2010 Russian Academic Open;

— Sunexc Tenemoct — cuctemMa BUJICOKOH(PEPEHIICBA3U C BO3MOXKHOCTBIO 0OMEHa COOOILEHUSIMH U
nepeiayeil KOHTEHTa B PEeXKUME PeaIbHOI0 BPEMEHH.

CBoboano pacmpocrpansiemoe I10: 6paysep Sumexc, Mozilla Firefox 60.02, Opera53; Pascal
ABC 3.3; cucrema TEKCTOBOM, rojocoBoi M BHAeOCBs3H cBsi3u Skype7.41.0.101; mporpamma s
CO3JIaHMsI AIEKTPOHHBIX yUeOHBIX MpoAaykToB Moodle 3.2.; nporpamma i IpOCMOTpa JIEKTPOHHBIX
nokymenToB Foxit PDF Reader 9.1.0.5096; apxuarop 7zip 17.01 beta.

ITpubopnas 6a3a:

OCHOBY  MaTepUaIbHO-TEXHWYECKOH 0a3bl HMHCTUTYTa COCTaBISIOT JBa  HU(PPOBBIX
myabTHsIepHbIX  Dypbe-cnektpomerpa SIMP (DPX 400 u AVANCE 400), peHTreHOBCKUI
muppaktomerp Bruker D8 ADVANCE, penrrenosckuii audpakromerp D2 PHASER,
uHopakpacHblii Dypbe-cnektpomerp Vertex 70 ¢ Paman mnpucraBkoi, uH(pakpacHblii Pypbe-
ciektpometp Excalibar HE 3100 Varian, mukpoananuzarop Flash EA 1112 CHN-O/MAS 200,
mukpoananuzatop Termo Flash EA 2000 CHNS, DIIP-cnextpomerp ELEXSYS ES580, ycranoBka
HAaHOCEKYHJTHOTO HUMITyJIbcHOTO (hoTonmmsa, xpomatomacc-criektpomerp QP-5050A, xpomaromacc-
cnektpomeTrp Agilent 5975 ¢ xumunyeckoit monuzamuen, tannemMusli TOF/TOF macc-criektpometp
Ultra Flex, snextponnsiii mukpockon TM 3000 Hitachi, cnekrpoduyopumerp FLPS920 Edinburg
Instruments, Y®/BU/I-cnekrpomerp LAMBDA 35 u ausaskomerp.

Jlia mpoBeieHUs! KBAHTOBO-XMMHUYECKHUX PAacyeTOB MMEIOTCS KOMIBIOTEPHI B JIAOOpaTOpHUSIX U
BBIUMCTUTENbHBIN KiacTep 391'/11216/14T6.

JIMIIeH3UOHHOE MpOorpaMMHOE 00OecnedyeHrne, BCTPOCHHOE B COOTBETCTBYIOIIME NPUOOPHbBIE
KOMIUJICKCBI, SIBJISIFOILIEECS] €r0 HEOTheMJIEMOM uacTbio, obOecneuuBaronield (yHKIMOHHUPOBaHHE
puOoOpoB:

— Gaussian 09, [TakeT KBaHTOBO-XUMHUYECKUX MPOrpamm, JJisi pacueTa FreOMETPUH U JIEKTPOHHBIX

XapaKTEPUCTHK MOJIEKYIL.

— Apex 2, Apex 3, IIporpammsl 111 00pabOTKH JaHHBIX MOHOKPUCTAIIBHOTO IU(PAKTOMETPA;
— CCDC (ConQuest, Mercury, DASH, Mogul, Hermes), Kpucrannorpadpuueckas 6a3a 1aHHBIX U

MaKeT MporpaMm Jijisi paboThI ¢ 0a301 JaHHBIX;

— TurboMol, IlakeT KBaHTOBO-XMMHUYECKUX IPOrpaMM, JUIsl pacyeTa T€OMETPUH U 3JIEKTPOHHBIX

XapaKTEPUCTHUK MOJIEKYJI;

— XWinNMR, IIporpamma s 3anucu 1 o00pabOTKU JaHHBIX criekTpomerpa IMP;
— TOPAS, EVA, Ilporpammsl 1y1st 00pabOTKH TaHHBIX MTOPOIIKOBOTO TU(PPAKTOMETPA;
— PDF-2, ba3za jaHHBIX MOPOIIKOBBIX AUPPAKTOrpaM HEOPTAaHUYECKUX COETMHEHU;
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ResolutionsPro Opus, [Taket nporpamm, ajis 3anucu u oo6padotku MK-crekTpos;

Lambda35, [Iporpamma st 3anucu 1 00paboTku Y O-CEKTPOB;

[Tporpamma Flexanalysis 3.3 mist 00pabOTKM MaccuBa JaHHBIX MO OMOTOJIUMEpaM, HEJIETydnux
OMOMaKpOMOJIEKYJI, OTUTOMEPaM, CHHTETUYECKUM TOJIMMEPaM, COJISIM U HEJICTY4HX BELIECTB;
Xepr, XSophe, XeprView, [laket nporpamm juis 3amnucu u o0padotku criekrpos DI1P.

C OTKpBITOM JIULICH3UEH:

Dalton2016, makeT KBaHTOBO-XMMHYECKHUX IPOTPAMM, HUCIIOIb3YEMbIX IS pacueTra, U3ydeHUs
CBOMCTB BEILECTB, MOJEINPOBAHUS PEAKLIUH;

DIRAC, mporpamMma Juisi aTOMHBIX M MOJEKYJSPHBIX MPSMBIX UTEPATUBHBIX PEISITUBUCTCKUX
BBIUMCIIEHUM Ha BCEX AJIEKTPOHAX, BBIYMCIECHUI MOJIEKYJSPHBIX CBOMCTB C HCIOJb30BaHUEM
PENATUBUCTCKUX KBAHTOBO-XUMHUYECKHX METO/IOB;

ORCA software, makeT KBaHTOBO-XMMHUYECKHUX IpPOTpaMM, HCIHOJIb3YEMBIX [UIsl pacuera,
M3Y4YEHUsl CBOWCTB BEILECTB, MOJACIMPOBAHUS PEAKLUH.
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