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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 v 3a1a4u yuyeOHOH TUCHHIIIMHBI

Henap w3ydeHus aucUIUIMHBI «OCHOBBI CTEPECOXHMHUN»: MPHOOpETeHHE (PYHIaMEHTAIBHBIX
3HAHUW B OOJACTH CTEPEOXMMHH OPTaHWYECKUX COCAMHCHHNA W TPOCTPAHCTBEHHOTO CTPOCHUS
OpPraHMYECKUX MOJICKYJI M HMPAKTHYECKUX HABBIKOB, HEOOXOIMMBIX JIJIs MPO(ECCHOHATBHON Hay4IHO-
HCCIIeIOBATENILCKON, WHHOBAIIMOHHOW M O00Opa30BaTeNbHOW JAEATEIHLHOCTH B O0JIACTH MPUMEHECHUS
CTEPEOXHMMHUHU U B CMEIKHBIX 00J1aCTSIX HAYKH.

3agaum:

- YCBOCHHE TEOPETUYCCKUX MPEACTABICHUNH O MPOCTPAHCTBEHHOM CTPOCHHUU OPTaHHYCCKUX
MOJICKYIT,

- YCTAaHOBJICHUE B3aUMOCBSI3M MEXIY MPOCTPAHCTBEHHBIM CTPOCHHUEM MOJIEKYI H UX
PCaKIIMOHHON CIIOCOOHOCThIO, PU3NICCKUMHU CBOWCTBAMHU U OMOJIOTMYECKON aKTUBHOCTHIO;

- OCBOCHHE METOJIOB MPOBEACHHS CTEPEOCEICKTHBHBIX PEAKIIUN.

2. MecTO IUCUMIIMHBI B CTPYKTYpe MPOrpaMMbl aCIIHPAHTYPHI

JucuurummHa «OCHOBBI CTEPEOXMMHM» SBISIETCS YacThi0 00pa30BaTEIbHOrO KOMIIOHEHTA
(ITogpaznmen 2.1.3.2. (®) paznena 2.1.3. (D) «DakynbTaTUBbBI») MPOrPaMM aCHUPAHTYPHI IO HAYYHBIM
CTIEUATBHOCTSIM:

- 1.4.3. Opranuyeckasi Xumus;

- 1.4.4. ®usnyeckas XMMHUS;

- 1.4.7. BbICOKOMONEKYSIpHbIE COSANHECHHUS,

- 1.4.8. XuMus 251eMEHTOOPraHUYECKUX COEIMHEHUM.

VYyeOHast AUCUUILTUHA pean3yeTcs (110 )KeJaHUI0 aCIUPaHTOB) Ha BTOPOM oy O0ydeHUsI.

3HaHMsI, YMCHUS U HABBIKH, IPHOOPETEHHBIC aCIMPAHTAMH 10 pe3yJIbTaTaM M3ydeHUsl yI4eOHOH
TUCHUILTUHBL «OCHOBBI CTEPEOXUMHUIY, UCIONb3YIOTCS UMU JJIS CAaYd KaHAMJATCKOTO 3K3aMeHa U
MIPU HAITMCAaHUH TUCCEPTAMOHHON pabOThI HAa COMCKaHHWE YYCHOH CTENIeHN KaHIHuIaTa HayK.

3. Tpe6oBaHusi K pe3yJbTaTaM OCBOCHHUS TUCHUILINHBI

ITo oxkoHYaHMM M3YYEHHUS JUCIUILIMHBI ACHUPAHTHI TOJIKHBI OYIyT:
3namo:

® OCHOBHbIE U YINyOJEHHBbIE TIOJOKEHUS CTEPEOXUMHUM (XMPaIbHOCTh, KOH(Urypamus u
KoH(popMalus),  CTEPEOXMMHUYECKYI0  HOMEHKJIATypy,  HOMEHKJIAaTypy  KOH(OpMeEpOB,
IMacTEpEOMEPOB U YHAHTHOMEPOB;

® METO/bl IOJIYUYEHHUsI CTEPEOU30MEPOB U ONIPEJIEIICHUE UX TPOCTPAHCTBEHHON KOHPUTYpaluy;

® CTEPEOXHMMHIO aJKAaHOB, LMKJIOAJIKAaHOB, COEIMHEHUN C KpaTHBIMU YIJIEPOI-YIJIEPOAHBIMU
CBSI3IMH, CTEPEOXMMHUIO COEIMHEHMH a30Ta, Qocdopa, cepbl, CTEPEOXUMHIO NPOTEKAHUS
peakuuil paauKalbHOTO, HYKJI€O(QHIBHOTO U AJMEKTPOPUIBHOIO 3aMELIEHUS] Y HACHIIIEHHOTO U
HEHACBIIIEHHOT0 aToOMa YTJepojia, Peakuuid MOHO- U OMMOJIEKYJISPHOTO SIMMUHHUPOBAHUSA U
MIPUCOEANHEHHUSI 110 CBS3AM YIIIEPOA-YIIEPOa U YTIEPOA-TETepOaTOM;

® O0COOEHHOCTH MPOCTPAHCTBEHHOI'O CTPOEHUSI OPraHMUYECKUX COEAMHEHUH pa3MYHbIX KJIAcCOB B
3aBUCUMOCTH OT CHEUU(UYHOCTH HX DJICKTPOHHOTO CTPOEHHs M IPHUPOJBI 3aMeCTUTeNeH,
BXOJIAILIUX B UX COCTaB,;

® BIIMSHUE CTPOCHUS Ha PEAKI[MOHHYIO CIIOCOOHOCTh OPraHMYECKUX COEAMHEHUI;

¢ (PU3MKO-XMMUYECKHE METOABl HCCIEIOBAHUS CTPOCHUS ONTHYECKH AKTHUBHBIX BEIIECTB H
CTEPEOU30MEPOB;

® TEPMUHOJIOTHIO U MpaBUila MOCTPOEHUS XUMHUYECKUX HA3BAHUN OpPraHMYECKHX COEIWHEHUH IO
nomenknarype lUPAC;

® COBPEMEHHYIO TNEPHUOJUYECKYIO JHUTEparypy (KypHaJIbl) M SJIEKTPOHHBIE 0a3bl JAHHBIX B
00J1IaCTH OPraHUYECKON CTEPEOXMMHUH U METOJbI TOMCKA JIUTEPATYPHBIX AAHHBIX 110 CBOHCTBAM
U TIOJTyYEHUIO ONITUYECKU aKTUBHBIX BELIECTB;



® pOJIb U MECTO OPraHMYECKON CTEpEOXHWMHUHU B cUcTeMe (QyHIAaMEHTaIbHBIX XUMUYECKUX HAyK U
MPOU3BOJCTBE COBPEMEHHOW MHHOBAIMOHHOW MPOIYKIIHUH.
Ymemy:

e BHIOMpaTh METOJbI W PpEAreHThl JUIsi OCYIIECTBIICHUS HAMpPaBICHHBIX CTEPEOXMUMHUYCCKUX
MPEBPAILICHUH;

® TIPOBOJUTH pa3felieHue CMECEe CTePEOU30MEPOB M MICHTU(HUKAIUIO X COCTaBa U CTPOCHUS C
MTOMOIIBI0 XUMHYECKUX U (PH3UKO-XUMUIECKIX METOJIOB aHATN3a;

® IPEJCTABIATh M30MEPHl C IOMOIIBI0 MPOCKIUOHHBIX (opmyn Hpiomena u @uiiepa,
I0JIb30BAThCA ATUMH (POPMYJIaMH, OIPEENIATh KOHDUTYpaIII0 aCHMMETPUYECKOTO LIEHTPA;

® COCTaBJIATH (HOPMYNBI MO HA3BAHUIO OPTaHUYECKUX COCTUHEHUH W COCTABJISTH HA3BaHUS I10
dbopmynam;

® OCYILECTBJIATh MOUCK METOJOB IMOJIYyUYEHUS U CBOICTB ONTUYECKHM AKTUBHBIX COEIWHEHUH C
MCIOJIb30BAHUEM COBPEMEHHBIX 0a3 TaHHBIX U MTOMCKOBBIX CUCTEM.
Hmemob onvim:

® TUTAHUPOBAHHUS Y TIPOBEICHHSI SKCTICPUMEHTOB B 00JIACTH OPraHUYECKON CTEPEOXUMHUH;

® BBIJCJIICHUS] B WHIUBUIYAJIbHOM BHUJE WHIUBUAYAIBHBIX CTEPEOM30MEPOB (IMACTEPEOMEPOB,
SHAHTHOMEPOB) W UIACHTH(PHUKAIUN MX CTPOCHHUS C UCIOJIH30BAHWEM XHMHUYCCKUX U (U3HKO-
XUMHUYECKHUX METOJIOB;

® HaIKCAaHUS HAYYHBIX OTUYETOB U CTaTEH.

4. CTpyKTYpAa M cojiep:KaHue y4eOHOH JUCHUIIMHBI
OO61as TpyA0€MKOCTh IUCHHUIUIHHBI COCTaBisAeT 3 3aueTHbIe enquHullsl (108 yaco).
CTpyKTypa AUCHUIIMHBI

Tabnuna 4.1. CtpykTypa yueOHOH TUCIUITITMHbI

Neo | HaumeHnoBanue O6beM yuebHOM paboThI, U ®opma
TV CIUATUTHHBI KOHTPOJIS
Bcero Bcero N3 aynuTopHbIX CP
ayauTopH. | Jlex | Jla6 | IT | KCP
1 | OcHOBBI CTEPEOXUMUH 108 27 18 - 9 - 81 3auer

Conep:xaHue TUCHUILTUHBI
Copep:xaHue pa3/ieJioB U TeM JUCHUTLIHHBI

Tema 1. OcHOBHBIE 10/107KEHHUS CTEPEOXUMMH.

Beenenne. Mecto crepeoxuMun B oprannueckoid xumuu. Mcropudeckuii 0030p. I[onspumerpus
u onrtuyeckoe BpamieHue. CTpyKTypa, OCHOBHbIE MOHSATHUS, H30MEphI, KOH(GUTYpalusi, KOH()OpMaLIs.
Omnpenenenue CTpyKTyphI.

Tema 2. Ctepeonsomepsbil.

[Ipupona crepeonsomepoB. DHaHTHOMEpPHI, Jlnacrepeomepbl. dusnyeckne M CIEKTPAIBHBIE
cBoiicTBa aumactepeoMepoB. Ilpupona pamemaroB. CBoiicTBa paremMatoB U 00pa3ylolMX HX
SHAHTHUOMEPHBIX KOMIOHEHTOB. OmpeneneHne 3HAaHTUOMEPHOTO U JUACTEPEOMEpPHOr0 COCTaBa.
Pasnenenune crepeonsomepoB. PaszneneHue >HAHTUOMEPOB NPHU KPUCTANIM3ALMU. XUMHUYECKOE
pasfesieHne SHAaHTHOMEPOB uepe3 JuacTepeoMephbl. DHAHTHOMEpHOE OOOTralleHHe U CTpaTerHs
PpacCIICIJICHUA. Kunernueckoe PaACIICIUICHUC. Hpoqne PAa3INIHBIC MCTOJbI Pa3ACIICHUA SHAHTUOMCPOB.
Panemusanust.



Tema 3. Kongurypanus.

AbGcomoTHas koHpurypamus u ee obo3HaueHus. OmnpeneneHue abCOMOTHONW KOH(MUTYpAIUH.
OtHocuTenbHas KoHGurypamus u oOo3HaueHHs. OmnpeneneHHEe OTHOCHTENBHON KOHQHUTypaunuu
HACBHIIIEHHBIX aTU(PATUIECKUX COCTUHEHHA.

Tema 4. 'eTepoTonHbIe 3aMeCTUTE]H U CTOPOHBI, IPOCTEPEOU3OMEPHS U TPOXHPAIBLHOCTb.

['oMOTONHBIE M TETEPOTONHBIC 3aMECTHTEIN K CTOPOHBI. [ eTepOTONMHOCTh W  SJACPHBIN
MarHUTHBIA pe30HaHC. ['eTepoTOmHBIE 3aMECTHTENM K CTOPOHBI B PEAKIHUAX, KaTaTU3UPYEMBIX
dhepMeHTaMHU.

Tema 5. CTepeoxummusi aJIKeHOB.

CrtpyKkTypa aqKkeHOB W MPUPOJA MKC- U TpaHc-uzomepuu. OnpeneneHne KoH(GUrypamnus muc- u
TpaHc-u30MepoB. B3aumonpeBpaleHus Huc- U TPAHC-U30MEPOB, MOJOKEHNUE PABHOBECHSI M METO/IbI
H30MEpU3aLIH.

Tema 6. Kondopmanumn anukjIan4ecKux MoJieKyJI.

Kondpopmanuuu HacbhllEHHBIX AaLMKIMYECKuX MoJieKkysl. KoH(opMmanuu HEeHaChIIEHHbIX
AIMKJINYECKUX coeanHeHni. Pu3nveckne u CreKTpaibHble cBoicTBa KoH(opMepoB. Kondopmarun u
peKalMoHHas CIOCOOHOCTb.

Tema 7. Kondurypauusi 1 KOHPOPpMALMA HUKINYECKUX MOJIEKY.I.

Crepeousomepuss M KOH(PUIYypallMOHHAas  HOMEHKJIATypa  LMKJIWYECKMX  COCIUHEHUH.
Omnpenenenre KOHGUTYpALIUU 3aMEIICHHBIX [UKIMYECKUX COCAMHEHUH. Y CTOMYUBOCTD UKITUIECKUX
MoJiekya. KoHdopManmoHHble acHeKThl XUMHMU TPEXWIEHHBIX, YETHIPEXUWICHHBIX, MSATUWICHHbIX,
LIECTUWICHHBIX COEAUMHEHMH M LUKJIOB O0iblIoro pasmepa. CTepeoxumusi KOHAECHCHPOBAHHBIX,
MOCTHUKOBBIX U KAPKACHBIX HUKIMYECKUX CHCTEM.

Tema 8. XupoonTunueckue cBOiCTBA.

OnTHueckasi akTUBHOCTh M aHM30TpomHas pedpakius. KpyroBoil TuxpousMm U aHU30TPOIHOE
noriomenue. IlpumMeHeHue nucnepcUH ONTUYECKOrO BpAllEHWS U KPYroBOIO  IUXPOU3MA.
[IpuMeHeHne ONTUYECKON aKTUBHOCTH.

Tema 9. XHpaJIbHOCTL MOJIEKYJI, HE UMEIOIIUX XHPAJIBbHBIX HCHTPOB.
AnneHsl. AJ'II(I/IJ'II/II[CHI_[I/IKJ'IOB.J'IKEIHLI. CHI/IpaHBI. BI/I(I)CHI/IJIBI " aTpononu3oMcpusl. MOJ'IeKYJ'ISIpHLIe

npornesiepsl. ['enunensl. MoieKyibl ¢ IiIaHapHON XUPaJIbHOCTBIO.

Tema 10. Crepeoxumus TeTpa’ipuyecKnX 3J1eMeHTOB.
Crepeoxumus coelMHEHNH a30Ta, kKpeMHUs, pocdopa u cepsl.

Pa3aessl iucUNJIMHBI 1 BHABI 3aHATHI

Tabnuia 4.2. Paznensl AUCHUTUTHHBI M BUBI 3aHSATHH ¢ YKa3aHUEM TPYA0EMKOCTH

Ne HaumenoBanue Bunsl yueOHoli paboThl 1 DOpMBI TEKYILETO
pa3zesioB U TeEM TPYAOEMKOCTb, U KOHTPOJIS
Bceero | Jlex | Jla6 | IT | CP | KCP yCHEBAEMOCTH

1 OcCHOBHBIE TIOJIOKEHUS 8 1 ) ) 7 i
CTEPEOXHUMHUHU.

2 Ctepeon3oMepsl. 10 2 - 1] 7 -

3 Kondwurypammws. 10 1 - 1| 8 - CobecenoBanue
I'eTepoTonHbie 3aMECTUTENN U

4 CTOPOHBI, POCTEPEON3OMEPHS U 11 2 - 1, 8 -
IIPOXUPATBHOCTb.




5 CtepeoXxuMus aJIKeHOB. 12 2 - 1| 9 -

6 Kondopmanuu anukiIngeckux 12 2 ) 11 9 i
MOJICKYIL.

7 Kondurypauus u kondpopmanus 11 2 ) 11 s i
[UKJINYECKUX MOJICKYJL. Cobecenoparie

8 XUpOoONTHUECKUE CBOICTBA. 11 2 - 1| 8 -

9 XUpaIbHOCTh MOJIEKYII, HE 12 5 ) 11 9 i
UMEIOIINX XHPAITBGHBIX IIEHTPOB.

10 Crepeoxumus TeTpad’IpuuecKux 1 2 ) 11 8 i
HIIEMEHTOB.

Bcero yacoB: 108 18 - 9] 81 -

Paboueii mporpamMmoii quctuiInHbl «OCHOBBI CTEPEOXUMHMY MPETyCMOTPEHAa CaMOCTOSITeIbHAS
pabora oOyuatomerocs B oobeme 81 u. CamocTosiTenbHass paboTa MPOBOAUTCS C LEJbI0 yriIyOaeHus
3HaHUH 1O JWCUUIUIMHE ¢ TOAKPEIUIsieTcss y4eOHO-METOAMYECKUM ¥ HH()OPMAIMOHHBIM
o0OecrieueHreM, BKJIIOYAIONIMM YY€OHUKH, Y4E€OHO-METOTUYECKHE IOCOOUs, KOHCIEKTHI JICKIIHA,
yueOHOe U HayYHOE NMPOrpaMMHOE odecriedeHne, pecypcbl MHTepHeT.

[lepeueHs peKOMEHyeMbIX BUJIOB CAMOCTOATEIHHOU PabOTHI:

- peryisipHasi mpopaboTKa MPOUICHHOTO Ha JISKIUAX y4eOHOTo MaTepualia 1o pasJesiaMm Kypca;

- 03HaKOMJICHHE C JINTEPATYpOil B ANMEKTPOHHO-OMOIMOTEYHBIX CUCTEMAX, BKIItoUasi MyOIuKaluu
U3 HAYYHBIX )KYpHAJIOB, IUTUPYEMBIX B 6a3ax Scopus, Web of Science, Chemical Abstracts, PUHLI;

- TIOCEIIIEHNE OTPACIEBbIX BHICTABOK, CEMUHAPOB, KOH(MEPEHLIUN Pa3IMYHOTO YPOBHS;

- yuactue B cemunapax UpHX CO PAH no tematuke Kypca, Hay4HO-METOJUYECKHX CEMUHApax
nabopatopuii, MOCENIeHNE 3aIIUT AUCCEePTALN Ha COUCKAHUE YYEHOW CTEeTEeHU KaHAHUAaTa U JOKTopa
HayKx,

- MOATOTOBKA K cllaye 3aueTa 1o Kypcy.

5. OpraHu3anms TeKyumero KOHTPOJIsi U MPOMeKYTOYHOM aTTecTanuu
110 UTOTraM OCBOEHMS Y4eOHO 1M CUHIJIMHbI

Tekymuii KOHTPOJIb 1O TUCHUIUIUHE «OCHOBBI CTEPEOXUMHUU» OCYIIECTBISETCS B CIASAYIOMIMNX
dbopMax: cobeceroBaHEe MO KOHTPOJIBLHBIM BOIIPOCAM.

CobeceoBanue — CpeACTBO KOHTPOJISI, OPraHU30BaHHOE B (hopMe coOeceOBaHus TT0 TEMATHKE
M3y4aeMOl NUCUUIUIMHBI, PACCUMTaHHOE Ha BBIICHEHHE O00ObeMa 3HaHUN OOy4aromierocss mo BCeM
M3y4YEHHBIM paszjienam, TeMaM; CBOOOTHOTO UCTIOIb30BAHUS TEPMUHOJIOTHH ISl apTyMEHTHPOBAHHOTO
BBIPKEHUS COOCTBEHHON TTO3UIIHH.

CO6€CGHOBaHI/IC 110 KOHTpOJ'II)HI)IM BOHpOC&M 1 IIMCBMCHHBIM OTBE€TAM Ha BOHpOCI)I OILICHUBACTCA
B COOTBETCTBHHM CO CIEIYIOIIMMHU KPHUTEPUSIMHU: aApPTyYMEHTUPOBAHHOCTh TMO3UIMH, IIHPOTA
I/ICHOJ'II)SyeMI)IX TeOpeTI/I‘IeCKI/IX 3HaHI/II\/'I.

IIpomexyTouHas arrectamusi 1o aucuuiinHe «OCHOBBI CTEPEOXMMHM» TPOBOJUTCS Ha
BTOpPOM rojay oOy4deHus B (hopme 3aueTa, MpeyCMaTPUBAIOIIETO OTBETH HA KOHTPOJIBHBIE BOIPOCHI.

3aueT — cpeACTBO, MO3BOIISIONIEE MOMYYUTh IKCIEPTHYIO OLIEHKY 3HAHWW, YMEHHUN U HaBHIKOB,
HOJ'Iy’—IeHHI)IX 10 UTOram H3yqu1/1$1 JUCHUITIINHBI ((OCHOBBI CTepeOXI/IMI/II/I».

Kpurepun orieHHBaHHSI OTBETA aCIIUPAHTA:

- JUTSL OIIEHKH «3auTEHOY»: HAJIMYUE TBEPABIX U JOCTATOYHO TMOJIHBIX 3HAHUU MPOTrpamMMbl Kypca,
HC3HAYUTCIIBHBIC OHII/I6KI/I HpI/I OCBCLICHUN 3aJaHHBIX BOHpOCOB, HpaBI/IJ'H)HI)Ie }IeﬁCTBHH 10
MPUMEHEHHUIO TEOPETUYECKUX 3HAHWM I pEHIeHHs NPaKTHUYECKUX 3aJad, YeTKOe H3I0KEHUE
MarepHuana;

- JUIsl OLEHKU «HE 3a4TeHO»: HAIW4He TPyObIX OMMOOK B OTBETE, HEMIOHUMAHHUE CYIIHOCTH
n3jjaracMoro BOHpOCﬂ, HCYMGHI/IG HpI/IMeHSITI) 3HAHUS Ha HpaKTI/IKe, HeyBepeHHOCTI) U HECTOYHOCTH
OTBETOB HA AOIIOJIHHUTCIIBHBIC U HABOIAIIUC BOHpOCBI.

JIuCIUIIIMHA CYUTAETCSI OCBOSHHOM, €CIIM 00YYaIOMIUNACS TTOTYYHIT OIEHKY «3a4TEHO.
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OuneHovHbIEe cpeCTBA /15 NPOBeIeHNUs TEKYIero KOHTPOJIA
IIpumMepbl KOHTPOJIBLHBIX BONIPOCOB /1Jisl IPOBe/leHUs1 codece10BaHUSA

Hapucyiite npoexuronnyto popmyny duriepa me3o-2,3-n1udpomMOyTaHa.

Vxaxure koHpurypamuioo mo R,S-HomeHkiaTtype 000OMX XHUpPaJIbHBIX IIEHTPOB Me30-2,3-
nuopoMOyTaHa.

[TpuBenure npoexuuu Hetomena @1, @3, ¢5 me30-2,3-qubpomOyTaHa.

[IpuBenute npoekimonHyto Gpopmyny Pumiepa (R)-1-6pom-1-penunmponana.

MO3KHO 7K pacIIeNUTh Ha SHAHTUOMEPHI 6,6’ -TuOpomMandeHn-2,2’ - TMKapOOHOBYIO KUCIIOTY.
Hapucyiite npoekunonnyio Gpopmyny duiepa spurponeHrananona-2,3.

VYkaxute koHpurypauuo no R,S-HoMmeHkiaType 000MX XUpPaNbHBIX LEHTPOB COEIUHEHUS
APUTPOINCHTAHANONA-2,3.

[IpuBenute nmpoekiuu Hetomena @1, @3, @5 sputponenranauona-2,3.

[TpuBenure npoekroHHYI0 hopmyny Pumepa S-2-aMUHO-3-OKCHITPOTIAHOBOI KUCIIOTEHI.
MOo3KHO 11 pacuIenUTh HAa SHAHTUOMEDHI 2,2’ -nunoAandennn-4-kapOoHOBYIO KHCIIOTY.
Hapucyiite npoekunonnyo Gopmyrny Oumiepa tpeo-1,2-mudenmn-1-6pom-2-xmopaTana.
VYkaxute KoHpuUrypauuto mo R,S-HOMeHKknaType o000uMX XHUpalbHBIX IEHTPOB Tpeo-1,2-
nudeHnn-1-6poM-2-xyiopITana.

[IpuBenute nmpoekiuu Hetomena @1, @3, @5 tpeo-1,2-nudenmn-1-6pom-2-xopatana.
[TpuBenure npoekroHHyto Gpopmyiny Pumepa S-3-meTmimneHTena-1.

MO3KHO 71 pacIIenuTh Ha SHaHTHOMEPHI 1,3-mudennn-1,3-1u-B-nadTunamieH.

Hapucyiite npoexkunonnyo Gpopmyiny Oumiepa sputpo-3-aeitepodyranomna-2.

VYkaxute koHpurypamuioo mno R,S-HoMmeHkiaType 00OUMX XUPATbHBIX LIEHTPOB SPHUTPO-3-
neirepoOyTaHona-2.

[Tpuseaute npoekuuu Hetomena @1, @3, ¢5 sputpo-3-aeiitepodyranona-2.

[IpuBenute npoexuroHHyto hopmyny Oumepa R-penmn-n-xaoppenunkapouHoma.

VYkaxute, sABIAOTCA U 00e cTopoHbl ABoWHOW cBsa3m C=0 B coenunenusix CgHsCHO,
(CH3),CO roMOTOITHBIMH, SHAHTHOTOITHBIMH WJIA JHACTEPEOTOIMHBIMH.

Hapucyiite npoekunonnyto Gopmyny Puriepa Me30-2,3-1UMETHISHTAPHON KUCIIOTHI.

Vxaxure KoHpurypamuio 1o  R,S-HOmeHkmaTtype — o0oWMX  XHpalbHBIX ~ Me30-2,3-
JUMETHIISIHTAPHOU KHUCIIOTHI.

[TpuBenure npoexu Hetomena @1, ¢3, @5 Me30-2,3-TUMETUIISTHTAPHON KHCIIOTHI.

[TpuBenure npoekoHHYI0 hopmyny dumepa S-2-aMUHONIPOITMOHOBON KUCIIOTBHI.

Vkaxure, SBISAIOTCA JU  00€ CTOpoHBI JBOMHOW cBsisu C=0 B  COEIWHEHHUSX
CH3COCH(CH3)C;Hs, CH3COCH,CH2COCH3 roMOTONMHBIMH, JHAHTHOTONMHBIMH  HJIU
JTNacTePEOTONHBIMHU.

Hapucyiite npoekunonnyio Gopmyny duiepa 2,3-nuxnop-1,4-6yranauona (tpeo-gopma).
Vkaxute koHpurypauuto no R,S-HoMeHknaType oboux XupaiabHbIX IleHTpoB Puiepa 2,3-
muxiop-1,4-6yrannuona (Tpeo-hopma).

[IpuBenure mnpoexknuu Hpitomena o1, ¢3, @5 @Pumepa 2,3-puxinop-1,4-Oyranauona (Tpeo-
dopma).

[TpuBenute npoekroHHyI0 Gpopmyrny Dumepa R-2-0kcHTPOTHOHOBOI KHCIOTHI.

Ykaxute, SBISIOTCA U 00€ CTOpOHBI ABOWHON cBs3u C=C B ManenHoBOH U (ymapoBoit
KHCJIOTE TOMOTOITHBIMH, YSHAHTHOTOITHBIMH WJIH JUACTEPEOTOITHBIMH.

[MpuenuTe npoekunu Hetomena @1, @3, ¢5 mis uzo0yrunopomuna (CHz),CHCH,Br.
Hanummre npoekunonHyto Gopmyny S-ponaHAueHIUKapOOHOBONW KUCIIOTHI.

O0603HaUbTe MPOXUPATBHOCTH CTOPOH KPAaTHOM CBSI3U B MOJIEKYJIE 2-METHUIIIIMKIOT€KCaHOHA.
[TpuBenure npoexu Hetomena @1, ¢3, @5 ms me3o-1,2-nuxinop-1,2-mudennnitana.

Kakue Buab! ©130MepUN BO3MOXKHBI [T OyTaHTPUEHIMKAPOOHOBOM KUCIIOTHI.

O603HaubTe MPOXHPATLHOCTH CTOPOH KpaTHOM CBA3M B  MOJIeKyle OeH3allbJerusa,
METHIIITUIIKETOHA.
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Vkaxure xkoHpurypamuto no R,S-HomeHKIaType 000MX XHpadbHBIX IIEHTPOB OCH3aIbICTHa,
METHITUIIKETOHA.

[TpuBenute mpoekiuu Heromena @1, @3, @5 6eH3anbaeruaa, METHIITUIKETOHA.

CKOIBKO CTEpEOn30MEpPOB BO3ZMOXKHO AJist |-OpoM-2-xitopuukiionponana?

Kakoii snanTHOMEp 00pa3yercs Mpu B3aUMOJACHCTBUM OEH3aJIbJIErH/Ia C IIMaHOBOJAOPOIOM C Si-
CTOPOHBI?

[IpuBenute mpoekiuu Hetomena @1, @3, @5 mis Oyranona-2.

Kakoit sHanTHOMEp 0O0pa3zyercs NpH BOCCTAHOBICHHHM YKCYCHOTO allbJIETHAA C I'e€-CTOPOHBI
dhepmentom NADH (dbepmeHT neiiteprpoBan).

Hapucyiite npoekunonnyto hopmyiny duriepa Tpeo-3-GpeHuIneHTaHI1uo0a-2.

Vxkaxure KoHpuUrypauuo 10 R,S-HOMeHkiaType 000MX XHpalbHBIX IIEHTPOB Tpeo-3-
(dheHuImeHTanmoNa-2.

[Tpusenure npoexyu Hetomena @1, ¢3, @5 tpeo-3-pennnnentanuomna-2.

N3obpasure  Hambonee  cTaObwibHyr0  KoH(opmamuio  o00MX  HM30MEPHBIX 1,4-
T30 POIIIIIUKIOT€KCAHOB.

PaccmoTtpuTe cTepeoxumMuio mpoayKTa MpUCOSAMHEHUS BOAbI K CTUPOITY ¢ Re-CTOpoHBI.
Hapucyiite mnpoeknmonnyo dopmyny Oumepa mns  3(S)-OpombOyranona-2(S). Ckoybko
CTEpEOH30MEPOB UMEET ITO COCTUHEHUE?

[TpuBenure mnpoekimu HploMeHa Ui pa3IUYHBIX  CKOIICHHBIX KoH(MopMmarwmii  3(S)-
opomOyTaHona-2(S). O603HaYbTE UX [0 CTEPEOXUMUIECKOM KOH(DOPMAIIMOHHONH HOMEHKIIAType.
Kakue crepeoXxuMHUyYecKMe OTHOIICHWS BO3HUKHYT MEXIYy NPOAYKTaMH 3TepUPUKAINN
TIIMLEPUHA YKCYCHON KHCIOTOM MO pa3HbIM T'MIPOKCUMETHIIBHBIM rpymnam?

CKOJIBKO CTEpeOn30MEPOB BO3MOKHO IS

a) 3,4-TMMEeTUIIITMKIIONIEHTAaHOHA,

0) 3-MeTHIIIHMKIIONICHTAaHOHA?

O6pazoBanue Kakux IPOAYKTOB MOKHO 0KHMJIaTh IIPU PEAKIMHU TeTPaAIlMaHATUIICHA C:

a) nuc-S-TpaHc-rekcaTueHom-2,4,

0) nuc-S-rekcagueHoM-2,4;

B) 3-METHJIEHLIUKIIOT€KCEHOM?

B peakiuu 1uKIIONEeHTaAMeHA ¢ MAJIEMHOBOM U (hyMapoBOM KUCIOTaMH 00pa3zyeTcsl HECKOIbKO
crepeon3oMepoB. OMHIINTE CTEPEOXUMHUYECKHIE PE3YIIbTAThl KAXKI0W PeaKIIny.

MO3KHO 11 BBIIETUTh CTEPEOU30MEPHI CIEAYIOIUX COSAMHEHU:

a) 1,4-TUXIOPIUKIIOTEKCaH;

0) XJIOPLMKIIOTeKCaH (C 9KBAaTOPUAIBHBIM M aKCHATBHBIM XJIOPOM).

TpaHc-xkopruyHast KuCIIOTa TpU B3auMOJAEWCTBUU C OyraaueHom-1,3 mo peaxkuuu [lunbca-
Anpaepa obpasyeT paleMUYecKyro cMech. UTO MONMyYUTCs U3 IIUC-KOPUYHOM KHCIOTHI B TEX JKe
YCIIOBUSX?

OObscHUTE, TOYEMy NpH TNHPOJIM3E alerara TpaHC-2-hEeHWIIUKIOTeKCaHoma obpasyercs,
TJIaBHBIM 00pa3oM, |-(heHWIIUKIOreKCeH U YKCYCHAasi KUCIIOTa, a IPH MUPOJIA3E UC-U30Mepa, B
OCHOBHOM, 3-(DeHMIIIIUKIIOTEKCEH U YKCYCHasi KUCIIOTA.

[lpuBenuTe CHHTE3 IHMC-TMKJIOTEKCAH-TUKApOOHOBOW KHCIIOTHI, HCXONs W3 OyTraaueHa u
MaJ€MHOBOTO AaHTUApHUIA. TOYHO ONUIIUTE CIHEAYIOUIUE XapPaKTEPUCTHKH TOTYYSCHHOTO
COCIMHEHUS:

a) MPOCTPAHCTBEHHYIO KOH(UTYPAIIHIO;

0) ONTUYECKYIO U30MEPUIO.

Muc- u tpanc-1-xmop-2,3-auMeTHineHTeHbl-2 00pabdaTeiBaloT 50%-M BOJHBIM PAacTBOPOM
arierona. OOpa3yercss cMeCh CTEpEOM30MEpPOB, COOTBETCTBYIOUIMX [BYM CIUPTaM Pa3IAIHON
cTpykTyphl. [Ipu o6pabotke sToit cMecu Br, B CCly momyumnu 1Ba pa3iUyHBIX MPOAYKTA,
KaxIbli B (hopme 4-x n3omepoB. PaccMoTpuTe CTEPEOXUMUIO ITUX H30MEPOB.

Kakoii sHanTHOMEp 00pa3yercss MpPU BOCCTAHOBIEHUH YKCYCHOTO aibJeruja C re-CTOPOHBI
dbepmentom NADH (dbepmeHT aeiiteprpoBan).

PaccmoTtpuTe cTepeoxuMudecKuil pe3yabTaT peakiuu 1-TpeTOyTUI-IIUKIOreKceHa-1 ¢ XJIopoM B
pactBope CCly.
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. B UK-criekTpe ATUIBHMHUIKETOHA UMEIOTCA moJiockl nornomenuss C=0 npu 1687 u 1708 em™,

YTo MOKHO CKa3aTh O CTEPEOXHUMHUHU 3TOTO COCTUHECHUS?

CpaBHurte YCTONYUBOCTD I (14%{011170'¢ COCIMHEHUI: 1uc- " TpaHC-2-TpeT-
OYTHIIIIMKIIOT €KCaHOJIOB.

Kakasg u3 crepeon3oMepHbIX (GOpM (Tpeo- WIM 3PUTPO-) MPENNOUYTHTENBHO OOpasyercs Hpu
MPUCOETUHEHNN OpoMa K TpaHC-3-METHIITICHTEHY-2.

O603HaubTe KOH(pUrypanuro audbpomuaa nmo R,S-HomeHkarype.

Hanumwre CTPYKTYpHBIE (bopmyIbI TpaHc-3-XJIOPIHKIOTeKCaHOIa u uc-4-
XJIOPLUKIJIOT€KCAHOJIa, & TAKKE UX SHAHTHOMEPOB, €CJIM OHU BO3MOXKHBI.

Omnpenenure KOHGOpPMALKIO U30IPEHA, €clau B ero Y ®-criekTpe UMeeTcs 1oJioca MOTJIoIeHus
ipu 220 um (£=24000).

Bbruuciute onTHYEcKyr0 4YHMCTOTY M cooTHomeHue D- m L- um3omepoB o-(peHmiIdTHMIaMUHA,
umeromiero [a]D20 +180, ecnu onTudecku yucToe BemecTBo umeet [a]D20 +40,70.

Hanummre cTpykTyphl BCEX BO3MOXKHBIX 3aTOPMOKEHHbBIX KOH(opMaiuii (+)-BUHHONW KUCIIOTHI.
VAeHTUYHBI M OHM CBOUM 3€PKaJbHBIM OTpakeHUsM? CKOJIBKO ONTUYECKH aKTUBHBIX (hopMm
BUHHOW KHUCJIOTBI MOIJIO OBl CYIECTBOBAaTh B TOM Cllydyae, €CIIM BpalleHHUEe BOKPYT 2,3-CBA3U
ObUTO OBI HEBO3MOXKHO M CYIIECTBOBAJIM TOJIBKO OJTHH 3aTOPMOXKEHHbIE KOH(popMaun?
OOBsicHUTE Kak MOYKHO YCTaHOBUTb, IO KakOMy IYTH — IUC- MJIM TpPaHC- MPOUCXOJUT
MIPUCOEANHEHNE IEPEKUCH BOJOPO/Ia B MyPaBbUHOM KUCIIOTE K LIMKJIONEHTEHY?

[Ipemioxxute cxemy npespatieHus: R-sHaHTHOMEpa o-7ieiTepo3TaHoa B S-9HAaHTHOMED.
Hanumuire npoeknuonHyio ¢opmyny @Pumepa mis sputpo-1,2-nudenmn-nponanona-1 u
0003HaubTe KOH(PUTYypaLHIO XUPATbHBIX LIEHTPOB JAHHOTO COEMHEHUs 10 R, S-HOMeHKIaType.
Kakoii sHanTHOMEp 00pa3yercst mpyu B3auMOJEHCTBUN OEH3abeTuaa ¢ IUAaHOBOAOPOIOM C Si-
CTOPOHBI?

CKOJIbKO IPOCTPAHCTBEHHBIX M30MEPOB U CKOJBKO KOH(pOpMalui BO3MOXKHO JUIsl TENTaleHa-
2,47

Kaxkue tumnbl HanpspkeHW HAOTI01at0TCST B MOJIEKYITY UKJIONIpornaHa?

KakoB  crepeoxumuueckuid  pesyaptar  B3aumogeiictBus  (3S)-dpenmnOyraHona ¢
ATUIMArHUHOpOMUI0M?

OneHovHble cpeacrea AJisi MIpOBECACHUSA l'lpOMe)KyTO‘-IHOi/i aTrreCcralumn
KOHTpOJIbHI)Ie BOIIPOCHI K 3a49€TYy

HcTopuyeckue npeAnocbIkKA CTEPEOXUMUN KaK HAYKH.

OCHOBHBIE CTEPEOXMMHYECKHE MOHSATHUS: H30MEPHl M CTEPEOM30OMEpBI, CTATUCTHYECKas H
JUHAMHUYECKas CTEPEOXUMHUs, KOHPUTypanus, KoH(popMalus, SHAHTUOMEDHI, AUACTEPEOMEDPHI,
paremar.

[IposiBneHne CTEPEOXUMHUYECKUX OCOOEHHOCTEH MOJIeKyl B 3aBHCHUMOCTH OT CTENEHU
TUOpUIU3AIHH.

CrepeoxuMu4ecKre MOIEIH.

OcobeHHocTH MOCTpOoeHuUs Mpoekuit durepa.

OcHoBHbIE MOHATHSA KOH(GOPMAIIMOHHOTIO aHAJINM3a, HOMEHKJIaTypa KOH(OPMEPOB.

OcHoBHbIE KOH(POPMAITUH ALUKIMYECKUX COCTUHEHUH.

OcoOeHHocT KOH(GOPMAIMOHHOTO CTPOEHHUSI TpeX-, YeThIpeX-, MNATH- U HIECTUWICHHBIX
LIUKINYECKUX COETUHEHUM.

CumMMeTpHsi MOJIEKYJI, CBSI3b CHMMETPUHU C ONITUYECKOM aKTUBHOCTBIO.

Tunsl 21eMEHTOB XUPATBLHOCTH.

PaniemaTtsl, sHaHTHOMEDEI, TUACTEpeOMepbl, Me30(hOpMbI — Ha U30PAHHBIX MTPUMEpax.
Howmenknarypa Kana-Unronsna-IIpenora, mpaBuia onpeaeneHus CTapIIMHCTBA, R-, S-u3omepsl.
Omnpenenenne KOHPUTYpAIUU B TIPOEKIUIx Durrepa.

AOCOMI0THAs M OTHOCUTENbHAS KOHPUTypalys OKCUKUCIOT ¥ aMUHOKHCIIOT.
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OHAHTHOTONUS W JIMACTEPEOTONHs, AUACTEPEOTOINHBbIE 3aMECTUTEINM W HUX IPOSBICHUE B
cnekrpax SIMP, s5HaHTHOTOIIHBIE CTOPOHBI.

Mertoasl paciienyieHus paueMaToB, paleMHU3alus.

ACHUMMETPUYECKUN CUHTE3 U ACUMMETPUYECKUN KaTaIu3 — OCHOBHBIE MIOHSATHUA.
AcHuMMeTpHUYECKOe THAPUPOBAHUE ATKEHOB.

AcUMMeTpHUYecKoe MPHCOSNNHEHHE K aJlKeHaM — THUAPOKCHIMPOBAHME, THIPOOOpHUPOBAHUE,
raJIOr€HUPOBAHUE, TUAPOrAIIOr€HUPOBAHKE.

PernocenekTHBHOCTH 31€KTPO(UIBHOTO MPUCOEANHEHHS K ankeHaM. [IpaBuiio MapKOBHUKOBA.
CrepeoxumMuueckue OCOOCHHOCTH HYKJICO(UIBHOTO W 3JIEKTPO(PHUILHOTO MPUCOCTUHEHHS K
aleTUIICHaM.

AcCUMMETpHUYECKHE PEaKIMi ¢ ydacThueM KapOoHwmIbHOH Tpymmbl. [IpaBmio Kpama, mpasuiio
[Ipenora.

MexaHu3Mbl peakiMi SITMMUHUPOBaHUs. Teopus IEpEMEHHOT0 IEPEXOJHOIO COCTOSHHUS.
[IpaBumno 3aiineBa, npaBmio I'ohmMana B peakIusax STMMUHAPOBAHUS.

Crepeoxumusi STMMUHUPOBaHUS 110 MexaHu3my E2.

Oco0eHHOCTH AIIMMUHUPOBAHUSA B IUKINYeckuX coenunenusix. [Ipasuno (3anper) bpenra.
CrepeoxuMHIecKre 0COOCHHOCTH HYKICO(DHILHOTO 3amenieHus mo mexanuzmy SN1.
Crepeoxummuueckre 0COOCHHOCTH HYKJICO(DUILHOTO 3aMelIeHus Mo Mexanuzmy SN2.
CTepeoXuMHYECKHE OCOOCHHOCTH HYKICO(DUIBHOTO 3aMEeIICHUs 110 MeXaHu3My Sni, Sy’
Brnusinue coceqHUX TPyl HAa CTEPEOXHUMHUIO HYKIEO(UILHOTO 3aMEICHUSI.

OnexTpoduiabHOE 3aMellleHue B anu(paTUuecKoOM psily, CTPOCHHE KapOaHHMOHOB U CBSI3aHHBIE C
3TUM CTEPEOXUMHUYECKHE OCOOCHHOCTH.

CrepeoxuMuUecKrue 0COOCHHOCTH AIEKTPOPMILHOTO 3aMEIICHUs 10 MexaHu3mMy SE2.

CrpoeHue u CTepeoXruMUs paIuKaIbHbIX YACTHII.

PanukansHOE apoMarMueckoe 3aMelleHHE. BrusHue 3aMecTUTeNell Ha HalpaBlCHUE
3aMeIleHHUS.

PernonarpaBieHHOCTb U PETUOCENEKTUBHOCTD PAANKAIBHOIO IPUCOETUHEHNUS.

Beironnsie 1 HeBbIrogHbIe LUKIM3auuu. [IpaBuna bonnyuna.

6. YueOHO-MeTOqMYecKOe M HHGOPManMOHHOEe o0ecreyeHne JUCHUIIIHHBI
OcHoBHasi iMTEpaTypa

Wnuen, 3. OcHOBBI opranundeckoil crepeoxumun / O. Wnuen. — M.: bunom. JlabopaTtopus
3HaHui, 2014, — 703 c.

Maiictpenko, B. H. DHantuocenexrusnsie cencopsl / B. H. Maiictpenko, I'. A. EBTiorun. — M.:
JlabopaTopus 3Hanui, 2023. — 259 c.

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

JlonoJIHUTeIbHAS JIMTepaTypa

Anekcees, P. C. Peakuun Hyk/1€o(pUIbHOTO 3aMEICHUs U STUMUHAPOBaHU: YueOHoe mocodue
s cryneHtoB  Belcmiedl mkonel /  P.C. AnekceeB, C.C.Kapnos, B.W. Tepenun,
JI. W. JluBanuoBa, M. B. JIuanuos. — M.: JIabopatopus 3nanuii, 2024. — 284 c.

bepaert, Jlxx. Xumudeckast cBsi3b: nep. ¢ auri. / Jx. bepaerr. — M.: Mup; bunom. JlaGoparopus
3HaHui, 2015. — 245 c.

l'omo6okoBa, T. B. HekonaeHcupoBaHHBIE BHUIIMHAIBHBIE TPHA30JBI: CIpaB.ocodue /
T. B. 'ono6okosa, JI. M. Bepemtarun, P. I'. )Kurtos, B. H. Kuxnses; ots. pea. A. 1. CMupHOB. —
Wpkyrck: UI'Y, 2012. - 133 c.

I'punByxn, H. Xumus snementos: B 2-x 1. T. 1 / H. I'punByx, A. Opumo. — M.: JlaGopaTtopus
3HaHui, 2023. — 607 c.
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I'punByn, H. Xumus snementoB: B 2-x 1. T. 2 / H. I'punaByxn, A. Dpumo. — M.: JlabopaTopust
3nanuii, 2023. — 670 c.

I'ycapora, H. K. Xumusa anerunena: Hosele rnmaBer / H. K. I'ycapoBa, A. U. Muxainesa,
E. 1O. llImunar, A. I'. Manskuna. — HoBocubupck: Hayxka, 2013. — 368 c.

Kayen, XK. buomerannoopranndeckas xumus / XK. XKayen. - M.: bunom. Jlabopatopus 3HaHHi,
2015. — 496 c.

KoBanienko, JI. B. buoxummuueckue oCHOBbI XMMHUU OMOJIOIMYECKH aKTUBHBIX BELIECTB: yueOHOE
noco6wue / JI. B. KoBanenko. - M.: bunom. Jlabopatopus 3nanuii, 2014 — 229 c.

Peyrog, O. A. Oprannyeckas xumusi: B 4-x . T. 2/ O. A. Peyros, A. JI. Kypn, K. I1. bBytun —
M.: bunowm. JlabopaTopus 3HaHui, 2014, — 623 c.

Peyros, O. A. Oprannyeckast xumusi: B 4-x 1. T. 3 / O. A. Peyros, A. JI. Kypu, K. I1. Bytun —
M.: bunowm. JlaGopaTopus 3HaHu#, 2014. — 544 c.

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

Pomanogckwuii, b. B. OcHoBBI Katanu3a: yuyeOHoe nocobue / b. B. Pomanosckuii. — M.: bunom.
JlabGopaTopus 3Hanu#, 2015. — 172 c.

CemenoB, A. A. buonormueckass akKTHBHOCTb HpUPOAHBIX coeamHeHuit / A. A. CemeHOB,
B.T. Kapues. — M.: MB®HII, 2012. — 520 c.

CunbBepcreiiH, P. Cnextpomerpuueckass HWICHTU(UKALMSA OPraHUYECKUX COEAMHEHUH /
P. CumbBepcreiin, ®. Bebcrep, 1. Kumi. — M.: bunom. JIabopaTtopus 3nanuii, 2023. — 557 c.
Cwmur, B. A. OCHOBBI COBPEMEHHOT0 OpPraHU4eCKOro cuHTe3a. YueOHoe mocooue / B. A. Cmur,
A. JI. Iuneman. — M.: burowm. Jlabopatopus 3uanwmii, 2014. — 750 c.

Cwmut, M. Opranunueckast xumus Mapua. Peakunu, MexaHU3Mbl, CTpOEHUE: YTIyOIeHHBIH KypC
JUISL YHUBEPCHUTETOB M XUMHUYECKUX BY30B: B 4-x 1. T. 1 / M. Cmut. — M.: Jlaboparopus 3HaHHIA,
2020. — 458 c.

Cwmurt, M. Opranuueckas xumusi Mapua. Peakuiuy, MexaHu3mbl, cTpoeHue: YTiIyOJIeHHbIN Kypc
JUIsl YHUBEPCUTETOB U XUMUYeCKUX By30B: B 4-x 1. T. 2 / M. Cmurt. — M.: JIaGoparopus 3HaHU,
2020. - 539 c.

Cwmut, M. Oprannueckast xumusg Mapua. Peakunu, MexaHu3Mbl, CTpoeHue: Y r1yOJIeHHbIH Kypc
JUTSl yHUBEPCUTETOB M XUMHYeCKuX By30B: B 4-x 1. T. 3 / M. Cmurt. — M.: JlabopaTopusi 3HaHUH,
2020. - 550 c.

Cwmurt, M. Opranuueckas xumusi Mapua. Peakuiuy, MexaHu3mbl, CTpoeHue: YTiIyOJIeHHbIN Kypc
JUIs. YHUBEPCUTETOB U XUMUYeCKUX By30B: B 4-x 1. T. 4 / M. Cmurt. — M.: JIaGoparopus 3HaHU,
2020. - 511 c.

Turue, JI. lomuno-peakuuu B oprannueckom cuntese / JI. Tutue, I'. bpame, K. T'epuke; mep. ¢
auri. — M.: bunom. Jlaboparopus 3uanuii, 2010. — 671 c.

Tpasens, B. ®. Opranuueckas xumus: yuyeOHoe mocobue ang By3os: B 3-ex 1. T. 1 /
B. @. TpaBens. — M.: bunom. JlabopaTtopus 3nanuii, 2014. — 368 c.

TpaBenb, B. ®. Opranuueckas xumus: yuyeOHoe mocobue ans By3oB: B 3-ex 1. T. 2 /
B. ®. TpaBens. — M.: bunom. JlabopaTtopus 3nanmii, 2014. — 517 c.

TpaBenn, B. ®. Opranuueckas xumus: ydyeOHoe mocobue g By3oB: B 3-ex 1. T. 3 /
B. ®. TpaBens. — M.: bunom. JIabopaTtopus 3nanmii, 2014. — 388 c.

Tpodpumon, b. A. Xumusa nuppona. Hossle crpanuusl / b. A. Tpopumos, A. M. Muxanesa,
E 1O. lImuar, JI. H. Cobennna. — HoBocubupck: Hayka, 2012. — 383 c.

XenbBuHkenb, JI. Cucremaruueckas HOMEHKJIATypa OpraHMYECKUX  COEAMHEHHH /
. XensBuHKenb. — M.: buroM. JlabopaTtopus 3uanwuii, 2014. — 232 c.

YepnoBa, C. B. ®dapmaneBtuueckas xumusi: ydeOHUK s By3oB / C. B. UepHoBa; mop pen.
I'. B. Pamenckoii. — M.: bunom. JITabopaTtopus 3nanuii, 2015. — 472 c.

OnbmenOpoiix, K. Meramnooprannueckas xumus / K. Onpmenbpoitx. — M.: bunom.
JlabopaTopus 3Hanui, 2014. — 750 c.

Oposckas, M. A. Xumusi apoMaTH4eCcKUX TeTePOIMKINYecKuX coeaunenuit / M. A. FOpoBckast.
— M.: bunowm. JIabopatopus 3nanwmii, 2015. — 208 c.
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JIeKTPOHHbBIE PecypChl

3bpikoBa, M.B. Opranndeckast xumusi. [IpocTpaHCTBEHHOE CTPOEHNE OPraHUYECKUX COEAUHEHHMN
[DnexkTpoHHEI pecypc]: yaedHOe mocobre / M.B. 3bikoBa, I'.A. XKono6osa, O.®. IIpumenona.
— Dmnekrpon. paH. — Tomck: CubI'MY, 2016. — 86 c. — Pexum pocryma:
https://e.lanbook.com/book/105887. — 3aru. ¢ skpaHa.

KampimoB, B.M. Ctpoenue BemecTBa [DNEKTpOHHBIM pecypc]: ydeOHOoe mocobue /
B.M. Kampimios, E.I'. Mupomaukosa, B.I1. TaraypoB. — Dnextpon. gan. — Cankr-IlerepOypr:
Jlanb, 2018. — 236 c¢. — Pexum mpocryma: https://e.lanbook.com/book/105983. — 3arn. ¢
JKpaHa.

PeyroB, O.A. Opranmyeckas xumusa. B 4 u. Y. 1 [DnextponHslii pecypc]: yueOHukK /
O.A. PeyroB, AJL. Kypu, K.II. byrun. — OnexktpoH. gaH. — MockBa: M3maTenbcTBO
"JIaboparopus 3uanuit", 2017. — 570 c¢. — Pexxum nocryma: https://e.lanbook.com/book/94167.
— 3arJ. ¢ ’KpaHa.

PeyroB, O.A. Opranmyeckas xumus. B 4 u. Y. 2 [DnextpoHHbIi pecypc]: ydeOHUK /
O.A. PeyroB, A.JL Kypu, K.II. Byrun. — OnekrpoH. gan. — MockBa: W3parenbcTBo
"JIaboparopus 3uanuit", 2017. — 626 c¢. — Pexxum nocryma: https://e.lanbook.com/book/94168.
— 3aru. ¢ 3KpaHa.

Munynsa, A.H. Kypc nekuuil mo opraHuuyeckoil XuMuu [DIIEKTpOHHBINM pecypc]: yueOHoe
nocobue / A.H. Hlunyns, FO.A. besruna, E.B. Bonocosa, E.B. IlamkoBa. — D1eKTpoH. AaH. —
Craspomonb: CTI'AY, 2014. — 116 c. — Pexxum nmocryna: https://e.lanbook.com/book/61142.
— 3ar. ¢ 3KpaHa.

Pexomenayemble HCTOYHNUKH HAYYHO-TeXHHYECKOH HH(popManuu
Hay4yHo-TexHnueckue s;kypHajbl n3 0udanoreunoro ponga UpUX CO PAH:

Bectauk Pocculickoii akaneMuu HayK.

Bricokomonekynspubie coequHenus. Cepust A: @u3uka noJuMepoB.
Bricokomonekynsapusle coequHenus. Cepus b: @usnka nonuMepos.
Jloknanbl akaJIeMAH HayK.

Kypnan obuieit Xumuu.

Kypnasr opraHn4ecKkoi XMMUH.

XKypHan npukiaaHoON XUMHUU.

KypHait cTpyKTypHOI XHUMHH.

N3Bectus Akanemnn Hayk. Cepus XUMUYECKas.

. Yenexu XuMHH (3JIEKTPOHHBIH JKypHa).

. XUMHKO-(hapMalieBTUYECKHH KypHa.

. XMMHsI B UHTEPECAX YCTOWYUBOIO Pa3BUTHS.
. X¥MHS TeTePOLMKINYECKUX COCIUHEHUN.

. DNEKTPOXUMHUS.

. Journal of Sulfur Chemistry.

. Mendeleev Communications.

JIEKTPOHHO-0UOJIMOTEYHbIE CHCTEMBI NIPO(ecCHOHAIbHBIE 0a3bI JAHHBIX,
HH(OPMALOHHBbIE CIIPABOYHbIC M TOMCKOBbIE CHCTEMBbI:

Xumuueckasi peepaTuBHas ciiy>k6a AmepukaHckoro xumuueckoro oobmectBa CAS SciFinder
https://sso.cas.org/

denepanbHbI HHCTUTYT IPOMBILIUICHHOH coOcTBeHHOCTH http://www1.fips.ru.

denepanbHas ciyk0a 1Mo HHTEIUIEKTyalbHOU coOcTBeHHOCTH http://www.rupto.ru.

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

12


https://sso.cas.org/
http://www1.fips.ru/
http://www.rupto.ru/
http://www.uspto.gov/

~No

10.
11.
12.
13.
14.

15.

Academic Reference — 06a3a JaHHBIX IOJHOTEKCTOBBIX AHIJIOA3BIYHBIX PECYPCOB IO BCEM
aKaJIeMUYEeCKUM JUCIIUILTNHAM, onyOirkoBaHHBIX B Kurtae https://ar.cnki.net.

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

ba3a qaHHBIX 3J€KTPOHHO-O0MOIMOTEUHOM cucTeMbl «Jlanb» https://e.lanbook.com/.

Pecypcel ynanennoro poctymna u 6a3sl nanHbix @I'BYH INocynapcTBeHHO# MyOaInyHON HaydHO-
texuuueckoit onodarorexku CO PAH http://www.spsl.nsc.ru/.

DnekTpoHHO-OnbroTeunas cuctema llenTpansHoit HayuHoi OuGnmoreku MHI[ CO PAH (na
6aze AUUBC «Mpoucy) http://csl.isc.irk.ru/.

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

Wiley: Komreknus sxypuanos Database Collection https://onlinelibrary.wiley.com/.
CnpaBouno-mipaBoBas cuctema "KoncynbrantlLitroc" https://consultant.ru/

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

DnexTpoHHas HHPOpMaAIMOHHO-00pa3oBarenbHas cpena UpX CO PAH
http://eios-irich.com.ru/moodle/.

[Topran 11t aciupaHTOB U cOUCKaTeNel yueHol crenenu: http://www.acnupantypa.pd/.

BecniatHble opunuanbHble OTKPbITHIE pecypebl UHTepHeT:

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

Pecypc o6benunsier 6onee 10000 HaydHBIX KYpHAIOB MO Pa3IWYHBIM OTPACISAM 3HAHUM (OKOJIO
2 MWUIMOHOB cTaTeit) u3134 cTpan mupa.

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

B 6a3e pazmenieno 6onee 3000 KHUT MO pa3IMYHBIM OTPAcisM 3HAHUH, MPEIOCTaBIECHHbBIX 122
Hay4YHBIMH U3/1aTeNIbCTBAMHU.

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

baza nannbix BkiatouaeT Oosiee 300 perieH3UpyeMbIX KypHAJIOB 0 OMOMETULIMHE, METULIMHE U
€CTECTBEHHBIM HaykaM. Bce cTatbu, pa3melieHHble B 0aze, HaXOAATCS B CBOOOTHOM JIOCTYIIE.
OnekTpoHHBIN pecypce arXiv https://arxiv.org/

Kpynuelimmm GecruiaTHbIM apXuB 3JEKTPOHHBIX HAayYHBIX MyOJIMKalMi 1o paszzaenam (U3MKH,
MaTeMaTHKH, HH()OpPMATHKH, MEXaHUKH, ACTPOHOMUU M Ouojoruu. lMmeercss moapoOHBI
TEMaTUYECKHM KaTajJor ¥ BO3MOYKHOCTb [TOMCKA CTaTel 110 MHOXKECTBY KPUTEPHEB.

Komnexkrmus sxxypaanos MDPI AG http://www.mdpi.com/

MHoOrouCIUITUHAPHBIA TG POBONM  HM3IATEIBCKUNA  pecype, SBIsIeTCsl TIaThopMon st
PEIeH3UPYEMBIX HayUHBIX JKYPHAIOB OTKpHITOro noctyma, u3garomuxcsi MDPI AG (bazens,
HIBetinapus). U3natenbectBo BhiyckaeT Oosiee 120 pa3zHOOOpa3HBIX 3JIEKTPOHHBIX KYPHAJIOB,
HaXOJAIIUXCS B OTKPBITOM JOCTYIIE.

W3narenscTBO ¢ OTKpBITBIM goctynom InTech http://www.intechopen.com/

IlepBoe u kpymHeiliee B MUPE M3AaTENbCTBO, MYOJUKYIOIIEE KHUIM B OTKPBITOM JIOCTYIIE,
okoso 2500 HayuyHbIX u3gaHuil. OCHOBHas TeMaTW4ecKas HANpaBIEHHOCTh - (pU3MYEecKHe U
TEXHUUYECKNE HAYKH, TEXHOJIOIMH, MEAUIIMHCKUE HAYKH, HAYKH O JKU3HHU.

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

ChemSpider — 3to GecrutatHas XuMudeckast 0a3a TaHHBIX, MPETOCTABIAIONIAs OBICTPBIN JOCTYIT
K Oonee yeM 28 MMJUIMOHAM CTPYKTYp, CBOMCTB M COOTBETCTBEHHOH uHpopmauuu. Pecypc
npuHaanexutr KoposneBckoMy xumuyeckomy oOmiectBy BemmkxoOpuranuu (Royal Society of
Chemistry).

Komnexuus sxxypranos PLOS ONE http://journals.plos.org/plosone/

PLOS ONE — xoieKIus )KypHaIoB, B KOTOPBIX MyOIMKYIOTCSI OTYETHI O HOBBIX HCCIIEIOBAHUSIX
B 00JIACTH €CTECTBEHHBIX HayK M MeIUIMHBI. Bce KypHaibl pa3MerieHbl B CBOOOIHOM JIOCTYIIE
(Open Access), Bce CTaThbU MPOXOJAST CTPOroe HayYHOE PELeH3UPOBaHUE.
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7. MaTepuajibHO-TEXHUYECKOE o0ecnevyeHre HAYYHO-HCCJIeI0BATEeILCKOM padoThl

B coorBercTBUM € y4eOHBIM IJIAHOM 3aHATHS MO JUCHMIUIMHE «OCHOBBI CTEPEOXHMUU
MPOBOJATCS B (POopMe JIEKIUH, MPAKTUYECKHUX 3aHATHIA U CaMOCTOATEIbHOM paboThl 00ydaroierocs.

Jns peanuzanuu 0Opa3oBaTeNbHOrO Ipolecca B (opMe JEKIMH M NPaKTHUECKUX 3aHITUH
UCIOJIL3YIOTCSL CIIEAYIONINE TOMEIICHHS: Majblid JIEKIMOHHBIA 3an (OuOnmoTeka), OCHAIICHHBIN
KOMIIbIOTEpAaMH C JIOCTYIIOM K 0a3aM JaHHBIX M BbIXOAOM B MHTepHeT, yueOHOH MeOenplo U
JIEeMOHCTPAIMOHHBIM ~ 00OpYZOBaHUEM (KOMITBIOTED CO CpPEACTBAMHU  3BYKOBOCIIPOM3BEICHHS,
IIPOEKTOP, FKPaH).

Jns  ocBoeHUs mporpaMMbl OOy4YyeHMsT M Ul BBIIOJIHEHUS IPAKTHUYECKMX M Hay4dHO-
UCCIICIOBATENIbCKUX  PAadOT MO TEeMEe JUCCePTallMd  KaXJIOMY aCHUpPAHTy IPEIOCTABICHO
UHAMBUIyaJlbHOE  pabodyee  MecTo, OOOpYHOBaHHOE  IPUTOYHO-BBITSKHOM  BEHTHIIALMEH,
BOJIOTNIPOBOJIOM, BOJIOOTBEICHHEM, BO3JYXOBOJOM. ACIHUPAHTHI UMEIOT BO3MOXKHOCTb HCIOJIb30BATh
MaTepHabHO-TEXHUYECKUE CpeACTBa Ja0OpaTOpHil, B KOTOPBIX BBIIOJHAIOT JUCCEPTALMOHHBIE
paboThl (OprTeXHHUKA, PEaKTHBBI, PACXOJHbIE MaTepuaibl, JJabopaTopHas MOCyJa, M3MEPHUTEIHHOE
o0opynoBaHue).

[IporpammHoe obecnieueHme:

JIMLIeH3NOHHBIE TPOAYKTHI:

— Microsoft Office 2010 Russian Academic Open;

— Microsoft Office Professional 2010 Russian Academic Open;

— Sunexc Tenemoct — cuctemMa BUJCOKOH(PEPEHIICBA3U C BO3MOXKHOCTBIO OOMEHa COOOILEHUSIMH U
nepeaayeii KOHTEHTa B peXKUME PealbHOTO BPEMEHH.

CBobosHo pacnpoctpansiemoe [10: 6paysep SAumexc, Mozilia Firefox 60.02, Opera53; Pascal
ABC 3.3; cucrema TeKCTOBOH, rojocoBoil u BuaeocBs3u cBs3u Skype7.41.0.101; nporpamma s
CO3/1aHHUA AIEKTPOHHBIX Y4eOHbIX MpoaykToB Moodle 3.2.; mporpamMma A mpocMoTpa 3IEKTPOHHBIX
nokymenToB Foxit PDF Reader 9.1.0.5096; apxuartop 7zip 17.01 beta.

[Ipubopuas 6a3a:

OCHOBY  MaTepUaIbHO-TEXHWYECKOH 0a3bl MHCTUTYTa COCTaBISIIOT  J1Ba  IU(POBBIX
mynbTusAepHbIX  Dypbe-ciektpomerpa AMP (DPX 400 u AVANCE 400), peHTreHOBCKHit
midpakromerp  Bruker D8 ADVANCE, pentrenoBckuii mudpakromerp D2 PHASER,
uH(ppakpacubiii dDypbe-cnexktpomerp Vertex 70 ¢ Paman mnpucrtaBkoil, uH@pakpacHblii Dypbe-
ciektpomerp Excalibar HE 3100 Varian, mukpoananmuszatop Flash EA 1112 CHN-O/MAS 200,
mukpoananuzarop Termo Flash EA 2000 CHNS, DIIP-cnexkrpomerp ELEXSYS ES580, ycranoBka
HAHOCEKYHJIHOIO HMMITyJIbcHOro (oTonmsa, xpomatomacc-criektpomerp QP-5050A, xpomaTtomacc-
cuektpomerp Agilent 5975 ¢ xumunueckoil nonuzauuedt, TanaeMusli TOF/TOF wmacc-cnextpometp
Ultra Flex, snekrponnsiii Mukpockon TM 3000 Hitachi, cnekrpodayopumerp FLPS920 Edinburg
Instruments, Y ®/BU/I-cnektpomerp LAMBDA 35 u nusnbkomerp.

Jlns mpoBeJieHHs] KBAaHTOBO-XUMHYECKHUX PAacyeTOB MMEIOTCS KOMITBIOTEPHI B J1a0OpaTtopusix U
BBIYMCIUTENbHBIN KiacTep 391'/1121°6/14T6.

JIMIleH3MOHHOE TNporpaMMHOe o0ecneueHure, BCTPOEHHOE B COOTBETCTBYIOIIME MPUOOpHBIE
KOMIUIGKCBI, SIBJSIFOIIEECS €ro HEOTheMJIEMOM 4YacThlo, oOecredyuBarome (yHKIIMOHUPOBAHUE
npubOpOB:

— Gaussian 09, [TakeT KBaHTOBO-XMMHYECKUX IIPOrpamMM, AJisl pacueTa FreOMETPUU U SJIEKTPOHHBIX

XapaKTEPUCTHK MOJICKYIL.

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

MaKeT Mporpamm Juist paboThl ¢ 6a30i 1aHHBIX;

— TurboMol, ITakeT KBaHTOBO-XMMHUYECKHX MPOTPaMM, ISl pacdyeTa T€OMETPUHU U AJIEKTPOHHBIX

XapaKTEPUCTHK MOJICKYIT;

— XWinNMR, IIporpamma s 3anucu 1 00pabOTKU JaHHBIX criekTpomerpa AMP;
— TOPAS, EVA, IlporpamMmsl 1y1st 00pabOTKH TaHHBIX MOPOIIKOBOTO TU(PPAKTOMETPA;
— PDF-2, baza maHHBIX TOPOMIKOBBIX TU(PAKTOrPaM HEOPTAaHUUECKUX COSAMHEHU;
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ResolutionsPro Opus, [Taker nporpamm, miis 3anucu u o6padotku MK-crexTpos;

Lambda35, [Tporpamma st 3anucu 1 00paboTku Y O-CeKTpoB;

[Tporpamma Flexanalysis 3.3 mis 00paOOTKM MaccHBa JaHHBIX 0 OMOMOJMMEpaM, HEJIETY4YHX
OMOMaKpOMOJIEKYJI, OJTUrOMepaM, CHHTETUYECKUM TOJIUMEPaM, COJISIM U HEJIETYUHX BEIIECTB;
Xepr, XSophe, XeprView, [laket nporpamm juis 3anucu u o0padotku criekrpos DIIP.

C OTKpBITOMN JHILIEH3UEH:

Dalton2016, makeT KBaHTOBO-XMMHUYECKHUX MPOTPAMM, MCIIOJIB3YEMBIX JIJIs pacuera, W3y4deHUs
CBOMCTB BEILIECTB, MOJCIUPOBAHUS PEAKIUH;

DIRAC, mporpamMma Jyisi aTOMHBIX U MOJEKYJSPHBIX TMPSIMBIX UTEPATUBHBIX PEISTUBHCTCKHX
BBIUMCIICHUM Ha BCEX AJIEKTPOHAX, BBIYMCICHUI MOJIEKYJISIPHBIX CBOMCTB C HCIOJB30BaHUEM
PENATUBUCTCKUX KBAHTOBO-XUMHUYECKHX METO/IOB;

ORCA software, makeT KBaHTOBO-XMMHUYECKHUX IPOTpamMM, HCIOIB3YEMBIX [UJIsI pacuera,
W3YYEHHUS CBOMCTB BEIIECTB, MOJICITMPOBAHUS PEAKIIUM.
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Caenennst 00 yTBep:kIeHuH pado4eil nporpaMMsbl y4eOHOM THCIHIIIHHBI

HA OYepeqHO y4eOHbIi roJ U perucTpanus H3MeHeHHuil

Y4eOHbIi roj

Pemenne YueHnoro coseta
(Ve npomoxkona, dama
3acedanus)

IMoamnuce

OTBECTCTBCHHOI'O
(©.1.0., noonucw)

HOMep U3MCHCHMU A
(unu 6e3 uzmenenutr)

Coaep:xanue H3MEHEHHMH (6HOCUmMCA Om PYKU):
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