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1 Hesn v 3a1auM U3y4YeHUs JUCUMILIHHBI (MOXYJISA)

1.1 llean ocBOEHUS TUCHUILIHHDI

Kypc «CynpamonexynsipHas XuMHs» 3HAKOMUT C OCHOBAMHU CYIIPAMOJIEKYIIPHON XUMUH,
crocobaMu  CBSI3BIBAHUST MOJIGKYJI ¥ HOHOB B CYIPAaMOJICKYJSIpHBIE  aHCamOIH,
CaMOCOOHpAIOIIUMCS M CaMOOPTaHHM3YIOITUMHUCA XHMHUUYECKHMMH CHCTEMaMH. 3HAYHUTEIIbHOE
BHUMAaHUE VYJAEISCTCS TaKUM BaXKHBIM O0JAacTsIM, Kak CYIPaMOJICKyJspHas OHOXUMHUS U
CyNpaMoJIeKyJSIpHBIN cuHTe3. [Iporpamma npemnonaracT CaMOCTOSTEIIbHOE U3yUEHUE OTACIbHBIX
TEeM, aHAJIU3 HAYYHOW JUTEpaTyphl. BeimonHeHne 1a00paTOpHOTO MPAKTHKyMa OOECTeunBaeT
JydIiee YCBOCHHE U 3aKpEIICHUE N3y9aeMOro MaTepuara.

1.2 3agaun AMCHUIIIMHEI

3amaun  gucuuiiuHbl  «CympamolieKysisipHas —~ XUMHUSD»  COCTOST B OCBOCHHH
po)eCCHOHANIBHBIX 3HAHWH U TOJYYCHUU MPOPECCHOHAIBHBIX YMEHUN U HABBIKOB B 00JIACTH
XUMHUHU CYMPAMOJIEKYJISIPHBIX M CAMOOPTaHU3YIOIINXCSI CUCTEM.

1.3 MecTo AucuunjinHbl (MOAyJis) B CTPYKTYpe 00pa3oBaTe/ibHOM NPOrpaMMbl

Jucuumnuna «CynpaMoieKyaspHas XUMHUS» OTHOCUTCS K o0si3aTenbHON yacTu bioka 1
"NMucuuniauael (Moxynu)" y4eOHOro IUIaHa U SBISETCA O0s3aTeNbHOW JAMCHUIUIMHOW. B
COOTBETCTBUU C pabouyuM y4yeOHBIM IUTAHOM JUCIHIUIMHA u3ydaercs Ha 4 kypce. Bun
MIPOMEKYTOUHOM aTTECTAIlMU: IK3aMEH.

N3yuenuto gucuuninunel «CynpamosieKyiasipHas XHMHS» MPEALIECTBYET H3YYeHHUE
nucuurinH «Heopranudeckas xumus», «Opranudeckas XuMus» U «Ou3ndeckas XuMus.

1.4 Ilepedyenb MIaHMPYyeMbIX Pe3yJbTATOB O0y4YeHHUS] MO JUCHUILIMHE (MOAYJI0),
COOTHECEHHBIX C IVIAHUPYEeMbIMH pe3yJbTaTaMi 0CBOECHHS 00pa30BaTe/IbHOI IPOrpaMMBbl

W3yuenne paHHOM y4yeOHOW AMCUMIUIMHBI HANpaBlIeHO Ha (OPMHUPOBAHUE Y
00YyJaroUUXCsl CIETYIONUX KOMIIETEHITN

KO}I 1 HAUMECHOBAHUE NHAMUKATOPaA Pe3y.]'[bTaTI)I o6yquI/m 10 JTUCLMITJIMHEC
JOCTHKCHUSA KOMIICTCHIIMHU

OIIK-1. CiocobeH aHamM3MpOBaTh U MHTEPIPETHPOBATH PE3YJIBTATHl XUMUYECKUX SKCIICPUMEHTOB, HAaOIIOJeHNI
1 U3MEPEHUH
HOIIK-1.1. Cucrematu3upyer W aHaJU3UPYET | 3HAET OCHOBHBIE KJIACCHI U CBOMCTBA CyNpPaMOJIEKYJSPHBIX

pe3ynbTaThl XUMHUYECKUX 9KCIIEPUMEHTOB, | CHUCTEM

HaOMIOZICHUH, M3MEpEeHUH, a TakKe pe3yNbTaTbl | yMEeT MPOBOAUTH AHAIM3 PE3YJILTATOB IKCIIEPUMEHTAIBHBIX

pacyeToB CBOMCTB BEIIECTB U MATEPHATIOB paboT 1O CHHTE3y H  HCCIEJOBaHUSM  CBOWCTB
CYMPaMOJIEKYJSIPHBIX CUCTEM

HOIIK-1.2. [Ipennaraer WMHTEPIPETAINIO | BIaJIeeT HABBIKAMHU WCIOJIb30BaHUSI 0a30BBIX MPaBWI H

pe3yNbTaTOB COOCTBEHHBIX DJKCIIEPUMEHTOB H | 3aKOHOB XUMUH TUTST 00BsICHEHUS CBOWCTB

PacYeTHO-TEOPETHIECKIX pabot C | CympamMoOJIeKyJSIPHBIX CUCTEM

HCTIOIb30BaHUEM TEOPETUIECKUX OCHOB

TPAIMIMOHHBIX U HOBBIX Pa3iesoB XMMUHU
NOIIK-1.3. ®opmynupyer 3aKII0YeHUs ¥ BBIBOABI | yMeeT  (OpPMYyIMpPOBaTh  BBIBOJABI 110  pe3yjbTaTaM
10 pe3yJibTaTaM aHaJn3a JIMTePaTypHBIX AaHHBIX, | SKCIIEPUMEHTAIbHBIX pabOT 10 CHHTE3y M HCCIIEOBAHHSIM
COOCTBEHHBIX 3KCIEPUMEHTAJBHBIX M PacyeTHO- | CBOWCTB CYNpPaMOJICKYJSIPHBIX CHCTEM

TEOPETHYECKHUX pabor XUMHYECKOH
HalpaBJIeHHOCTH

OIIK-2. CnocoGeH TpOBOIUTH C COOJMIOJEHMEM HOPM TEXHHKH O€30ITaCHOCTH XHMHYECKHH SKCIIEPUMEHT,
BKITIOYast CHHTE3, aHAJIN3, N3Y4YE€HHE CTPYKTYPhI M CBOMCTB BEIIECTB M MAaTEPHAJIOB, HCCIIEIOBAaHIE IPOIIECCOB C UX
y4acTueM

NOIIK-2.1. PaGoraer c XUMHUYECKUMH | YMEET OCYLIECTBISATh CHUHTE3, OYMCTKY U BbIICICHUE

BEIIECTBAMH C COOJIIOACHWEM HOPM TEXHHKH | CYyNPAMOJIEKYJISAPHBIX  COCNWHEHHH ¢  COOJIOAEHUEM

0€30MMacHOCTH CTaHIAPTHBIX HOPM TEXHUKH OE30IaCHOCTH B J1Ta0OPATOpHH
OpPTraHMYECKOTO CHHTE3a

HOIIK-2.2. CuHTe3upyeT BellecTBa U MaTepraibl | 3HAeT OCHOBHBIE TTPUHIIHATIBI MTOCTPOCHHUS

Pa3HO# MPUPOJIBEI C UCTIONB30BAHUEM UMEIOIINXCSA | CYIIPAMOJIEKYISAPHBIX aHcaMOleii W O0COOCHHOCTH WX

METOJIUK MIPAaKTHYECKOT'0 UCIIOIb30BAHMS




KO)_I 1 HAUMCHOBAHUEC UHAUKATOPA
JOCTUKCHUS KOMIICTCHIIMN

Pe3yJ'ILTaTI)I OGy‘lGHI/IH 110 JTUCHUIIJIMHEC

yMeeT  IUIaHHPOBaThb W OCYIIECTBIIATH
CYIIPaMOJICKYJISIPHBIX COSTUHCHHUN

CHHTEC3BI

BIIag€eT TPAaAWUOUOHHBIMH W COBPEMEHHBIMHU METOAaMHU
OPraHnvdCcCKOro 1 HCOPraHM4CeCKOro CMHTE3a

HOIIK-2.3. IlpoBoauT cTaHAapTHHIE OIepanuu
JUISL OTIpeNieIeHUs] XMMUYECKOTO COCTaBa BEIECTB
U MaTE€pUAIOB Ha UX OCHOBE

BJIaICET HaBbIKaMH OIPCACICHHUA XUMHUYECKOro COCTaBa U
CTPOCHUS CYIIPAMOJICKYJIAPHBIX CUCTEM

HOIIK-2.4. HUccnenyeT cBOWCTBa BEIIECTB U
MaTepHaJioB C MCIOJIb30BAHUEM COBPEMEHHOIO
HAYYHOTO 000PYIOBaHHS

BJaJ€eT HABBIKAMH HCCJIEIOBAHHS CYIPaMOJIEKYSIPHBIX
CHCTEM C KCIOJb30BAHUEM COBPEMEHHOIO HAYYHOTO
o0opyI0BaHUs

PCBYHBTaTH 06yqu1/151 0 AUCHUIUIMHE OJOCTUTAKOTCA B pPaMKax OCYIICCTBIICHUA BCCX
BHUI0B KOHTAKTHOM M CAaMOCTOATECIbHOM pa6OTI>I o6yqaloumxc;1 B COOTBCTCTBUH C YTBCPKACHHBIM

y4€OHBIM IJIaHOM.

I/IH,Z[I/IKaTOpr JOCTHIKCHUA

KOMIIETEHIINH

cuMTaloTCd CHOPMHUPOBAHHBIMU  TIPH

AOCTHIKCHUHU COOTBCTCTBYIOIIUX WM PE3YJILTATOB 06y‘~I€HI/I$I.

2. CTpyKTYypa U coepKaHue TUCHUILTHHBI

2.1 PacnpenesieHue TPYA0EMKOCTH JUCHUILJIMHBI 10 BUIAM padoT

OOmmiast TpyA0EMKOCTh JUCIMIUIMHBI cOCTaBisieT 4 3aueTHbIX eauHuibl (144 gaca), ux
acmpe/esieHre 0 BUiaM paboT MPeICTaBICHO B TabIuIe

Buner pador Bcero dopma oOydeHus
4acoB OuHast
7
ceMecTp
(gachr)
KonTakTHas padoTa, B TOM 4HcJIe:
AyauTopHbIe 3aHATHS (BCEro): 70.3 70.3
3aHSITHS JEKIIMOHHOTO THUIA 34 34
sabopaTOpHbIE 3aHATHUS 34 34
IPAKTUYCCKUC 3aHATUL - -
CEeMHHAPCKHE 3aHSTHSI - -
HNHasi KoHTaKTHAas padora:
KonTpons camoctosrenpaor pabotsl (KCP) 2 2
[Mpomexyrounas arrecrauus (MKP) 0.3 0.3
CamocrosiTesibHAasi padoTa, B TOM YHCJIe: 38 38
OdopmiteHre 1ab0paTopHBIX padoT 24 24
CaMocTosATebHOE U3YUYCHNE TEOPETHUECKOTO MaTepralia 10 10
TToAroToOBKa K TEKYLIEMY KOHTPOIIIO 4 4
KonTpoas:
IMoAroToBKa K 9K3aMeHy 35.7 35.7
Oo6masn yac. 144 144
TPYAOEMKOCTh B TOM 4YNCJIe KOHTAKTHasi padora 70.3 70.3
3a4. el 4 4

2.2 Copepxanue TUCUMIIIIMHBI

Pacnpenenenue Bu10B ydeOHON pabOThI M MX TPYJOEMKOCTHU IO pa3JieaM JAUCIUIITHHBL.
Pa3zzesbl (TeMbl) TUCIUTUIMHBI, H3ydaeMbie B 7 cemectpe (ouHast popma o0ydeHus)




Konngectso yacos
Breaynur
Ne HammenoBanwne paznenos (Tem) AymuTopHas OpHyaSI
Bcero pabota
paboTa
JI 113 JIP CPC
1. Benenue 8 4 - - 4
2. KartuonHsle perienTopsl 40 8 - 18 14
3. AHUOHHBIE PEleNTOPHI 8 4 - - 4
4. PenenTopbl HEHTPAIBEHBIX MOJIEKYJI 24 8 - 8 8
5. CamocOopKa cynpamMoNIeKy ISIpHBIX CHCTEM 26 10 - 8 8
HUTOI'O no pasdenam oucyuniurvl 34 34 38
Konrpois camocrositensHoi pabotsl (KCP) 2 - - - -
IIpomexyrounas arrectranus (MKP) 0.3 - - - -
[ToaroToBKa K TEKyIEMY KOHTPOJIIO - - - - -
OO61mas TpyJ0eMKOCTh MO JUCIUILTHHE 144 - - - -

[Tpumeuanue: JI — nexuuu, 113 — mpaktudeckue 3anatus / cemuHapsel, JIP — nabGopatopHbie
sansitusi, CPC — camoctosiTenbHas paboTa CTy/IeHTa

2.3 Conep:xanue pa3iesioB (TeM) THCIUNIHHBI
2.3.1 3aHsATHA JeKINOHHOI0 THIIA

HanmenoBanue paznena dopma TeKyIero

Coneprkanne pasnena (TeMbI)

(Temsr) KOHTPOJIA
1. |Bsenenue [IpenmMeTr ¥ OCHOBHBIE MOHATHUS CYNPaMOIEKYISPHOW XUMHH. |yCTHBIH ONPOC
CBsi3b  MOJIEKYJSIPHOM M CyNpaMOJIEKYJSIPHOH  XHMHHU.
OCHOBHBIE OTambl Pa3sBUTUS CYNPaMOJEKYISIPHOH XHMHH.
Benymme poctmxeHns B 00JacTH  CyHpaMOJICKYJISIPHOH
XUMHH, oTMedeHHbIe HobeneBckumu npemusmu B 1987 1 2016
T.
2. |BBenenwue OCHOBHBIE THITBI B3aWMOJCIHCTBUII B CyNpaMONEKYJISIpHOH [yCTHBIN OIpoC

XMMHHU: BOJOPOJHBIE CBS3HM, MOH-UOHHBIE M HOH-IHUIIOJIEHBIC
B3anmoeicTBusa. Cunbl Ban-nep-Baanbsca (opueHTallMOHHEIE,
UHIYKIIMOHHBIE W JWUCHEPCHOHHBIE  B3aMMOJACHCTBHUS).
MexMouleKyisipHoe  oTTasikuBanue. [lorennman Jlennapa-
JIKOHCA. T-KOMIUIEKCHBIE M T—T-CTOKHHI B3aUMOJEHCTBUSL.
T'uapodoOHBIE CHITEL.

3. |Karnonnsie penentopsl  |HoMeHKIaTypa W OCHOBHBIE METOABI CHHTE3a KpayH-3()MPOB.|yCTHBIH OIpoOC,
Temmnataenii 3Qdext. Crocodbl cHHTE3a a3za-KpayH-3(HUPOB.|peIIeHue 3a1ad,
Metox  BBIcOKOTO  paszbaBieHus. OOmme  npurnuns | JIP1, JIP2, JIP3
CEJIEKTUBHOCTH KaTHOHHOTO KOMIUICKCOOOpa3oBaHUs ISt
KpayH->(QHUpPOB W POACTBEHHBIX coeanHeHWH. [IpuMeHenme
KpayH-3(p)UpOB B KadecTBE Mex(a3HbIX KaTalu3aTOpOB B
OpraHuyecKux peakuusax. [loganasl M TPUITOJAH/bL.

4. |Karnonnsle perenitopsl  (CTpoeHHe H cHmocoOBl CHHTE3a KPWUIITAHIOB. BiHsHWE|yCTHBIN Ompoc,
CTPOCHHUS peleNnTopa Ha YCTOHYMBOCTH €ro KOMIIJICKCOB. pelIeHne 3a/1a4,
Crpoenne u cnocoObl cuHTe3a napuaT-3¢upos. CesseBanue|JIP1, JIP2, JIP3
KaTHOHOB aMMOHHUS  JapuaT-3gupamu. bubpaxunaibHble
J1apuaT-3¢uphl.

5. |Karnonnsie penenrtopsl |CtpoeHue u cuHTe3 cdepannoB. ['mOpuaHbIE pelenTOphl HA|yCTHBIH OIpocC,
ocHoBe cepannoB. CpaBHeHHE d(PEKTUBHOCTH CBS3BIBAHMS |pELICHHUE 33/1a4,
KaTHOHOB cdepaHaamMu u JIpyruMu peuenropamu. Crnoco6sr|JIP1, JIP2, JIP3
CHHTE3a W HOMEHKJIaTypa KajukcapeHoB. Kondopmarmn
KanukcapeHoB. OcOOCHHOCTH  CBSI3BIBAHMS  Pa3lIMUHBIX
KAaTHOHOB KaJIMKCApEHAMH.

6. |Karuounsle perientopsl  |MaKpOUMKIMYCCKHE OCHOBaHUSA [Mudda.|ycTHbIN ompoc,
TepMmoguHamMuueckuii  TeMIDIATHBIH d3(G(EeKT B  CHHTE3e|pelieHHe 3a1ad,
Makporkindeckux ocHoBanuid [Iudda. Cunepodopsr u ux|JIP1, JIP2, JIP3
CHHTeTHYeCKHe aHanory. Crienean bl Kak NpuMep AUGUIBHBIX
peLenTopoB. YTIeBOJOPOAHBIC KAaTHOHHBIC PELENTOPhl Ha




OCHOBE TIOJIMAJIKCHOB M LukiodaHoB. HomeHkiarypa wu
CIIOCOOBI CHHTE3a NPOCTEHIINX IIMKIO(PaHOB.

AHHOHHBIE PEeleNTOPHI

KaTtanuHanabl 1 IPOTOHUPOBAHHBIE KPUIITAHIBI KaK IPUMEPEI
AQHMOHHBIX penentopoB. Bmusiane pH cpenpl Ha cBs3bIBaHKE
pa3iuuHBIX CyOcTpaToB KpunTaHaamu.  OTIM4YHUTENILHBIE
O0COOCHHOCTH aHHOHOB, BIIMSIONIME Ha UX CEJICKTHBHOE
CBsI3bIBaHME penentopamu. OOLIME NPUHIMIBI HOCTPOCHHUS
AQHUOHHBIX PELIENTOPOB. PerenTopsl Ha OCHOBE MaKpOLUKIIOB
KpHNTaHJHOTO THIA. CeIeKTHBHOCTh OTHO3APSAAHBIX AaHUOHOB
K TomoOHBIM perenitopaM. PacmmpeHHBIE TOPQHUPHHOBHIC
MaKpOIHKJIBL

pelieHue 3aaad,
YCTHBIH OIIPOC

AHUOHHBIE pELENTOPHI

AHUOHHBIE peuenTopsl Ha OCHOBE COEIMHEHUI
LUKJIO()AHOBOTO THIIA C TPOTOHUPOBAHHBIMHI AMUHOTPYIITAMH.
PenenTopel Ha OCHOBE T'yaHWAWHHMSA, OOIIAsi CXeMa CHHTE3a
TyaHHJIUHUEBBIX X03s51€B. AHTUKpayHbl. CTpOeHHE KOMILIEKCOB
AHTUKPAYHOB C DPAa3JIMYHbIMH aHUOHAMU. MeTaIoOLEHOBbIE
pelenTopsl M Jpyrue Xo3seBa Ha OCHOBE KOMIIJIEKCOB
MeTaJyIoB. J[MTONMHBIM peuentop Ha OCHOBE YypaHUIIA.
AHHMOHHBIE PELENTOPHI THIIA «THAPUAHAS TyOKa» U KATHOHHBIE
peLenTopsl THHA «IIPOTOHHAs T'yOka». BiumsiHue cTpoeHus
MOJIEKYJIBI PEleNTOpa Ha pa3Mep CBA3BIBAEMOTO CcyOcTpaTa.

pelIeHne 3a1ad,
YCTHBIH OIIpOC

PeuenTopsl
HEHTpaIBHBIX MOJICKYT

HeliTpanpHbie penienTopbl Ha OCHOBE KaduKc[n|nuppooB. Psn
CEJIEKTUBHOCTH OJTHO3aPSAHBIX KaTHOHOB K
Kanukc[n]mupponam. KpunrtaHoHele CHCTEMBI Ha OCHOBE
Kanukc[n|nupponoB. HeWTpanbHble penenTopsl Ha OCHOBE
TpeHa 1 [IBUTTEP-NOHOB. bruonornieckue penenTopsl aHHOHOB.
Kap6okcunentuaaza A. KaButanael. CTpoeHue, MojydeHue 1
MIPUMEHEHHE ITUKIIOIEKCTPUHOB.

YCTHBIH OIpoC,
pemenue 3anad,
JIP4, JIPS

10.

PenenTopsl
HEUTPAIbHBIX MOJEKYJI

KanukcapeHsl 1 pe30pIlIMHApEeHbl, UX CTPOEHHE U IIPUMEHEHHE
B KayeCTBE pEHENTOpPOB s HEHTPaJbHBIX MOJIEKYII.
IMomyuenue PE30PIITHAPEHOB. XUMHYECKH
MOTUGHUIMPOBAaHHbIE KalMKcapeHbl. KaBUTaHIBI Ha OCHOBE
KaimkcapeHoB. OOmasi cxemMa OOMEHHBIX IPOIIECCOB B
KaBUTaTax. PenenTopsl Ha OCHOBE TJMKOJIypHIA, TOJydIEeHHUE
KyKypOutypuna. Pernentopsl ¢ JkECTKOM MOJEKYISIPHOH
CTPYKTYPOH Ha OCHOBE KOHKHHOB. «MOJICKYJISIpHbIE TMHIIETHD)
KaKk pelenTopbl HeHTpanbHBIX  Mojekys. [lomydeHue
IIMKJIO(AHOBBIX PELENTOPOB.

YCTHBIH OIIPOC,
peuieHue 3azad,
JIP4, JIPS

11.

PeuenTopsl
HEHTPaAIEHBIX MOJICKYJT

CrpoeHre W OCHOBHBIE METOJbl CHHTE3a KaplLepaHIOB.
[Ipumepsnt PEaKIIMOHHOCTIOCOOHBIX UHTEPMEIUATOB,
MHKAICYJMPYEeMbIX B Kapliepanaax. Tursl K1aTpatoB. ['a3oBbie
rujpatel (rHApaT MeTaHa: CTpOeHHe, CBOiicTBa, (a3oBas
quarpamma). Tumbsl TIOJMOCTEH B KJaTpaTHBIX TUApAaTax.
Knartpatel ruapoxXxuHOHa: CTpOEHHE, BIMSHUE pa3Mmepa
MOJIEKYJIBI TOCTA Ha CTENEeHb 3aI0JIHeHU nojocteil. KimarpaTsl
MOYCBUHBI 1 THOMOYEBUHBI KaK MMPUMEPHI TYOYIaTOKJIATPATOB.

YCTHBIH OIpoc,
pemeHue 3aad,
JIP4, JIPS

12.

PeuenTtopsl
HEHTPaAILHBIX MOJICKYJT

[{eonuThl: XUMUYECKHUH cocTaB, KiIaccu(uKaiys, NpuMeHEHUE
B NIPOMBIIUIEHHOCTH. [TpUpoaHbIe U CUHTETUYECKHE LIEOTUTEL.
CTpyKTypbl HEOJUTHBIX sideek. CHHTE3 LEOJMTOB: o0OIIas
CXeMa, YCJIOBHS CHHTE3a, BJIMSHHE Pa3INYHbIX (AKTOPOB Ha
COCTaB M CTPYKTypy oOOpasyromuxcsi mpoxykroB. lLleomur
ZSM-5, ero crpoeHMe W TpUMEHEHHE. VIHTepKansThI.
[Tpumeps! x03s5€B croncToro crpoeHns. OCHOBHBIE TapaMeTPHI
HHTEPKAIATOB. Kackanst CTPYKTYD MHTEPKAJITOB.
Knaccuueckass wmoxmens u  monens  Jlaymaca-I'eponpa.
WuTepkanatel  TpaduTa:  CTpOEHHE, TPHMEPHl  TOCTei,
0COOCHHOCTH 00pa30BaHUsI.

YCTHBIH 0TIpOC,
pelieHue 3ajad,
JIP4, JIPS

13.

Camocbopxka
CyNpaMOJIEKY ISIPHBIX
cucTeM

KareHaHbI ¥ POTaKCAHBI — MOJICKYJIBI ¢ MEXaHHYECKUM THIIOM
cBs3pIBaHmsA. OOIIas cxeMa CHHTE3a KaTeHAHOB U POTAKCaHOB.
CraTHCTUYCCKUH TOAXO0]l B CHHTE3€¢ KATCHAHOB M POTAKCAHOB.
NmmoOunu3aiusi Ha TOBEPXHOCTH CMOJIBL «3aKpEIUICHUECY
MaKPOIUKJIOB NP MOMOIIIHX 7,7 -CTIKHHT-B3aHMOICHCTBHI.

YCTHBI O11poc,
pemeHne 3a1a4,
JIP6, JIP7




14. |Camocbopxka OcHOBHBIE IPUHLUIHATIBHBIE TOJX0AbI B CHHTE3€ POTAKCaHOB. |yCTHBIN OIpoc,
CyNIPaMOJIEKyIPHBIX Mornexyna onuMnuaaaHa. «3aKpeIuieHHe» MaKpOLUKIOB NpH|pelleH:e 3a1ay,
CHCTEM oMo ruapodoOHBIX  B3ammopedcrBuid.  Ilpunnun|JIP6, JIP7

BCIIOMOTATEIbHON KOBAJIECHTHOM CBSI3U B CUHTE3€¢ KaTCHAHOB.
IIpuHIMO KOOpAMHAIMM C HOHOM MeTaula. XHMHUYECKUe
peaxIy, MO3BOJIAONINE 3aMbIKaTh MAaKPOLUKIbL. [ enTuKaHab
n renukatel. Kimaccupukanus u BO3MOXKHBIE KOH(QHUTYPAIHH
reaukaToB. MOHO- 1 OusiiepHbIE TeMUKATHI.

15. |Camocbopka CuHTE3 NIMHUHHBIX TelnKaHAoB. Vcrmons30BaHre BOJOPOAHBIX |yCTHBIN OMPOC,
CYTIPaMOJIEKYIIIPHBIX cBs3ed  mmst  (DOPMHPOBAHMSA  CIUPAIBHBIX  CTPYKTYD.|pELICHHUE 3a/ad,
CUCTEM Monexynspusie y3usl. CHHTE3 MOJEKYISApHBIX y3i0B  c|JIP6, JIP7

HCIONB30BAaHUEM  NPUHIMIA  BCIIOMOTATENIbHOW  CBA3H.
Monexymnspusle Komblia boppoMeo — crpoeHme u oOmmi
npuHIUN cuHTe3a. OCHOBHBIC TUIIBI MOJIEKYJISIPHBIX Y3II0B.

16. |Camocbopka MornekyisipHble ycTpoiicTBa U acceMOnepbl. MoeKyssipHbIe|yCTHBII orpoc,
CyTIPaMOJIEKyIPHBIX YeTHOKU. MOJeKynspHbIe MepeKnoyaTeIn U MOJEKyJIIpHbIe|pelieHue 3a1ay,
CHUCTEM «mpTe». MonekyiaspHble wmapHupbl.  Asoctepuueckue|JIP6, JIP7

nepekntodaTeny. MoJeKylspHble IBUraTeld Ha OCHOBE
XUMHUUYECKUX Peakuuil. MoNeKyIsIpHbIE ABUTaTEIN HA OCHOBE
(oTOXMMHUYECKH AKTUBUPYEMBIX JIBOMHBIX CBA3€EH.
HanoasToMo0mIH.

17. |Camocbopxka MornekysipHble TIpOBOJA: CTpOoeHHE W (QYHKIMH. Bumsl|ycTHBII omnpoc,
CYTIPaMOJIEKYIIIPHBIX MOJIEKYJISIPHBIX IIPOBOJIOB. Jenapumepsr: o01mas |pemenne 3aad,
CUCTEM XapaKTepUCTHKa, 0Oa3oBasg TepMuHONOTHs, cTpoeHne u|JIP6, JIP7

OCHOBHBIC CBOMCTBA. HpI/IMeHCHI/Ie ACHAPHUMCPOB B HAYKE U
TCXHUKCE. 0611[35[ CXEMa CMHTE3a JCHAPHUMCPOB.

JabopaTropHbie padoThl)

2.3.2 3aHATHSA CEMHUHAPCKOr0 TUNA (IPAKTHYECKHe / CEeMMHAPCKHE 3aHATHSA/

No HanmenoBanue paznena TematuKa saHATHI/paboT dopma TekyIero
(Temsr) KOHTPOJIS
1. |Katuonnsle perienitopsl  |OKUCIICHIE OPTaHMYECKIX COSTMHECHUH iepManranaToM kamus [JIP1
B IPUCYTCTBHH AuOCeH30-18-kpayH-6
2. |Karnonnsre penenropsl  |CuaTe3 N,N'-Buc(Cannnuniuaes)-opto- JIP2
denmnenauamuaa. Yacts 1.
3. |Karuonnsre peneniropel  |CuaTe3 N,N'-Buc(Cannnniuaes)-opto- JIP2
dhenunennuamuna. Yactp 2.
4. |Karunonnsie penentopsl |Cunre3 O,0-1u(2-HUTPO(HEHOKCH)-3THIICHT KOS JIP3
5. |Pementopst CuHTe3 QTajJouaHnHOB JIP4
HEUTPaIbHBIX MOJIEKYJI
6. |Peuentopsl Peaximn  00pa3oBaHHS KOMIUIEKCOB  «TOCTb-X03iuMH»  c|JIP5
HEWTPAJIbHBIX MOJIEKYJI  |yYacTHeM KpaxMaJia M IIMKJIOJCKCTPUHA
7. |CamocOopka TeMIIaTHbIM CUHTE3 KOMIUIEKCOB IIEPEXOIHBIX METAIJIOB JIP6
CYIpaMOJIEKyJISIPHBIX
CHCTEM
8. |Camocbopka TemmaTHbIN CHHTE3 OHC(aeTHIIAIIeTOHATA) HUKEIS JIP7
CYIpaMOJIEKyJISIPHBIX
CHCTEM
9. |- Perrenue 3a1a4 1o CynpamMoJIeKyJIIpHON XUMUU pelieHue 3a1au

3amura taboparopHoii padotsr (JIP), kontposibHas padota (KP).

2.3.3 IlpuMepHasi TeMaTHKa KypCOBbIX padoT
KypcoBas paboTa He nmpeycMOTpeHa yueOHbIM IIIIaHOM.

2.4 IlepeyeHb yueOHO-METOAUYECKOT0 o0ecnevYeH sl AJIA CAMOCTOSATEILHOH padoThI
00y4YAIIHUXCS 10 TUCHHILINHE

Ne

Bug CPC

[Tepedensb yueOHO-METOIUIECKOTO 00ECTICUCHHS TUCITUTUIMHBI 110
BBITIOJTHCHUIO CAMOCTOSTEIEHOW PabOThI




1 | Odopmienue naboparopHbeix |MeTonuyeckne peKOMEHIAIMK K OPraHn3aluy ayJUTOPHOH U BHEAYAUTOPHON
pabor (camocToOsTENBHOI) PabOTHI CTYJEHTOB: MeToauyeckue ykazanus / coct. T.I1.
Cropoxenko, T.b. Iloumnok, A.B. Becmamos, H.B. Jlo3za. — KpacHomap:
Ky6anckuii roc. yH-T, 2018. - 89 c.

2 | CamocrosrensHoe nzydenue ([lopososa, C. E. BBegeHue B CynpaMoIeKyJISIpHYIO XUMHIO: yaeOHOe mocodne
teopetndeckoro marepuana |/ C. E. ITopozoBa. — Ilepms: [THUITY, 2012. — 124 c¢. — ISBN 978-5-398-

00753-4. — Texkct: 57eKTpoHHBI // JlaHB: BIEKTPOHHO-OHOIMOTEYHAS

cucrema. — URL.: https://e.lanbook.com/book/160950
4 IloaroroBka k Tekyuiemy |Meroaudeckue peKOMEHIALUN K OPraHU3aluu ayIUTOPHOM U BHEAYAUTOPHOM
KOHTPOJIIO (camMocTOsTENRHOM) PaOOTH CTYACHTOB: MeToaAn4eckue yka3anus / coct. T.IL.

Cropoxenko, T.b. Ilounnok, A.B. becmanos, H.B. Jlo3a. — KpacHonap:
Ky6anckuii roc. yH-T, 2018. - 89 c.

Y4eOHO-METOINYECKUE MaTepHalbl NIl CaMOCTOSITENIbHOM paboThl O0ydaromMxcs W3
YHCiIa MHBAIK/IOB U JIUI C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMHU 3710poBbsi (OB3) npenocraistores
B (hopMax, aJalTUPOBAHHBIX K OTPAHUYCHUSM UX 37J0POBbS U BOCHPUATHS HH()OPMAITIH:

JUst I ¢ HapyILIEHUSIMU 3pEHMSL:

— B I1€4aTHOW (hopMe YBEIUYCHHBIM HIPUPTOM,

— B (hopMe 3JIEKTPOHHOI 0 IOKYMEHTA,

— B opme ayamodaiina,

— B IIeyaTHOM opMe Ha s3bIke bpaiins.

JIist L ¢ HapyIIeHUsAMHU CIIyXa:

— B IIeYaTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JUnist a1 ¢ HapyIIEHUsIMHM OTIOPHO-/IBUTATEIBHOTO amnmapaTta:

— B TIe4aTHOM opme,

— B (popMe 2IIEKTPOHHOT O TIOKYMEHTA,

— B ¢popMme ayaunodaiina.

JlaHHBINA TepeyeHb MOXeET OBbIThb KOHKPETH3MPOBAH B 3aBUCHUMOCTH OT KOHTHHI€HTA
o0ydJaronuxcs.

3. OOpa3zoBaTesibHbIe TEXHOJIOTMH, NPUMeHsieMble NPH OCBOCHHMH JUCHUILIUHBI
(Mmoay.ns)

B Xxome wu3yyeHus JUCHMILNIMHBI IPELYCMOTPEHO HCIIOIB30BAHUE  CIIEIYIOIIUX
00pa30BaTeNbHBIX TEXHOJIOTUM: JIEKIMHU, J1TAOOpaTOpHBIE 3aHATHUSA, CaMOCTOsITeNIbHass paboTa
CTYIEHTOB.

KoMIeTeHTHOCTHBIM MOAXOJ B paMKax MpEnoJaBaHus IUCLMIUIMHBI pealn3yeTcs B
UCIIOJIb30BAHUH MHTEPAKTUBHBIX TEXHOJIOTHIA U aKTHBHBIX METOJI0B (ITpoOIeMHast JIeKIusi, paboTta
B MaJIbIX IPYINIAax) B COYETAHUU C BHEAYJUTOPHOM paboToil.

NudopmanonHble  TEXHOJIIOTUH, TMpPUMEHSEMble TpPU HU3YYEHUHU  JAUCLMILIUHBI:
UCTOJIb30BaHUE  HMH(MOPMAIMOHHBIX  PECypcoB,  JOCTYNMHBIX B HH(OPMAIMOHHO-
TEJIEKOMMYHUKAIIMOHHON ceTu MHTepHeT.

AnantuBHble 00pa30BaTeNIbHBIE TEXHOIOTHH, TPUMEHSIEMbIE PH U3yYeHUN JUCHUIUINHBI
— I JIAI C OrPAHMYEHHBIMM BO3MOXHOCTSIMHM 3JI0POBbSI MPEIYCMOTPEHA OpraHU3aLNs
KOHCYJIBTALIMH C UCIOJIb30BAHUEM DJIEKTPOHHOM ITOYTHI.

4. OueHo4yHBIe CpeACTBA UIA TEKYyHIero KOHTPOJSI  YyCIeBAeMOCTH H
NMPOMEKYTOYHOM aTTecTalluu

OrneHouHBIE CpelCcTBA MNpPEJHA3HAYCHbl U1 KOHTPOJIE M OLEHKH O0Opa30BaTENbHBIX
JOCTH>KEHUH 00yUaloMXCsl, OCBOMBIINX MPOrpaMMy Y4eOHOU AUCHUTUIUHBL «HaHOXUMUS.




OneHouyHbIE CpeICTBA BKIIOYAET KOHTPOJIbHBIE MaTepuaibl Ui MPOBEACHUS TeKYyIIero
KOHTPOJIs B (popMe 3a/1a4 JUIs PELICHUs B ayIUTOPHH, KOHTPOJIBHBIX BOIIPOCOB K J1a00OPaTOPHBIM
paboTam, ¥ MPOMEKYTOYHOI aTTecTalnu B popmMe BOIIPOCOB K 3a4ETy.

CTpyKTYypa OLIEHOYHBIX CPEACTB /ISl TeKYLIeil U IPOMEKYTOYHOH aTTeCTAlluN

Kon u HaumeHOBaHME HammeHoBaHME OIIEHOYHOTO CPENICTBA
Ne PesynbraTel 00y4eHns
HMHIUKaTOpa . IIpomexxyTounast
/11 (B cooTBeTcTBUH C 1I. 1.4) Texymuii KOHTPOIJIb
(B cootBeTcTBHH C 1I. 1.4) aTTeCcTalus
HOIIK-1.1. 3HAeT OCHOBHBIC KJIACCHL U | YCTHBIHA OIIPOC Bompoc Ha
Cucrematusupyer W | CBOWCTBa JK3aMeHe
AHATTM3UPYET PE3YNbTATHl | CYHpPaMOJICKYIIAPHBIX
XUMHYECKUX CHCTEM
SKCIIEPUMEHTOB, yMmeeT mpoBoauTh aHanu3 | JlabopatopHas paboTa -
1 | naGmroneHuil, u3MepeHUH, | pe3ynbTaToB
a TaKKe  pe3yibTaThl | HKCIEPUMEHTAIBHBIX
pacderoB CBOWCTB | pa0OT MO CHHTE3y W
BEILECTB 1 MaTepUaJIOB HCCJIEIOBAaHHUSM  CBOWCTB
CYIpaMOJIEKYJISIPHBIX
CHCTEM
NOIIK-1.2. TIlpenmaraer | BiajeeT HaBbIKaMU | YCTHBIA OIIPOC, pelIeHUE Bomnpoc Ha
HHTEPIPETALNIO WCTIONB30BaHUs  0a30BBIX | 3a7ad B ayAUTOPHH JK3aMeHe
pe3yIbTaToOB MPaBUJI W 3aKOHOB XUMHH
COOCTBEHHBIX UL OOBSCHEHHSI CBOWCTB
o | OKCHEpHMEHTOB 7 | CYNpaMOJEKyISIPHBIX
PacUeTHO-TEOPETHIYECCKUX | CHCTEM
paboT ¢ UCTIOIB30BaHIEM
TEOPETHYECKUX OCHOB
TpaAUIIMOHHBIX W HOBBIX
pas3ziesoB XUMUU
NOIIK-1.3. yMeeT dbopmynupoBats | JlabopaTopHas paborta -
DopMynupyer BBIBOJBI II0 pPE3yabTaTam
3aKJIIFOYCHHUA U BBIBOABI I10 OKCIICPUMEHTAJIbHBIX
pe3ysbTaTtam aHaju3a | paboT 1O  CHUHTE3y H
3 | MTEPATYPHBIX  JAHHBIX, | HCCIE/OBAHHMAM CBOWCTB
COOCTBEHHBIX CYIIPaMOJICKYIISIPHBIX
SKCIICPUMEHTANBHEIX ~ H | CHCTEM
pacueTHO- TEOPETHIECKUX
pabot XAMA9IECKOM
HaIpaBJICHHOCTH
HNOIIK-2.1. PaGotaer c | ymeer ocymiectBisATh | JlJaboparopnas pabota -
XUMHUYECCKUMHU CHUHTC3, OYHNCTKY n
BCIIICCTBAMU C BBIICJICHUC
coOMoIeHIEM HOPM | CYNPaMOJIEKYJISPHBIX
4 | TexHHKH 0e30macHOCTH COeAMHEHU I C
coOmoIeHIEM
CTaHIAPTHBIX HOPM
TEXHUKH O€30MacHOCTH B
naboparopun
OpPraHW4ecKOro CHHTE3a
HOIIK-2.2. CunTe3upyeT | 3HaeT OCHOBHbIE | YCTHBIH OIPOC, pelIeHHne Bomnpoc Ha
BEIIECTBA W MaTepHaibl | IPUHIMIBI  I[OCTPOCHUS | 3a/1a4 B ayJUTOPUU JK3aMeHe
pasHOW  TPUPOABI € | CYNPaMOJICKYJISIPHBIX
HCIIOJIB30BaHHEM aHcaMOiieit 1 0COOEHHOCTH
UMCHOINUXCA METOAUK Hnux IMPaKTUYECKOT 0
HCIIOJIb30BAHHS
5 yMmeeT IutaHupoBath U | JlabopartopHas pabora, -
OCYIIECTBIISITh ~ CHHTE3BI | peIICHHUE 33a1a4 B ayAUTOPUH
CYIIPaMOJICKyJISIPHBIX
COCIMHEHUI
BIIAZiceT TpPaIuIMOHHEIMU | JIabopaTopHas pabora, -
u COBPEMCHHBIMHU | PELICHHUE 3a]1a4 B Ay TUTOPUU




METOAaMH OPraHUYCCKOTOo

u HEOPraHU4ECKOTo
CHHTE3a

HOIIK-2.3. IIpoBogut | Bnageer HaBbikamu | JIaboparopnas pabora

CTaH/apTHHIC OIEpaluH | ONpeAeIeHHs

ULt OIpeZieNICHUs] | XMMUUYECKOTO CcocTaBa |

XHMHUYECKOTO COCTaBa | CTPOCHUS

BEILECTB ¥ MATEPHAIOB Ha | CYNpPaMOJIEKYIISIPHBIX

MX OCHOBE CHCTEM

NOIIK-2.4. Hccnenyer | Bianeer HaBelkamu | JlaboparopHas pabota

CBOMCTBAa  BEUIECTB W | HCCICIOBAHUS

MaTepuaaoB C | CympaMoJeKyIsSpHBIX

HCIIONIb30BaHUEM CHCTEM C HMCIOJB30BAHUEM

COBPEMEHHOI'O HAy4YHOTO | COBPEMEHHOTO HAy4JHOTO

o0opytoBaHust 000py10BaHUs

TunoBbie KOHTPOJIbHbIE 32JaHUS] UM HHbIE MATePUAJIbI, HEO0X0AMMBIE /IJIl OLlEHKH
3HAHWH, YMeHHIi, HABLIKOB H (MJIH) ONBITA AeSATeIbHOCTH, XapPaAKTePU3YIOIINX 3TANbI
¢GopMupoBaHusi KOMIIeTEeHIMI B MIpollecce OCBOEHHUsI 00Pa30BATEJIbHON MPOrPaMMBbI

3aoanus 013 KONNEeKMUBHO20 PeUuleHUs 8 ayOumopuu

1) [TpuBenute crioco6(bl) MOMyYEHUSI JAHHOTO MaKPOLUKIIA!
L, .0
0O o
L/
2) HazoBuTe qaHHBIE MAKPOITUKIIBI:

(O
Eo o] Cﬂ O/j

0 O ?\/O\)O
&O\_/O\)

3) HapucyiiTe MakpouuKi, KOTOPBI MOKET OBITh MOJYyYEH IO peakiuu YTU H3

CICAYIOMUX KOMIIOHCHTOB!

CN o
NH,
/k O OH
H.C” \"CH [
7 CH, °? O oH
CHO
CN 0
4) [IpenyiokuTe METOJ TMOTYyYEHUS XUPATBHOTO MakpoIukia 4 1Mo peaknuu YTH,

HCXOJd U3 CIICAYIOIINUX PCarcHTOB. Hanumuire Mexanu3m pCaKkuu.



Boc-proline

i A
Boc-alanine O N7 0
MeOOC-C(NH,)-CH,-S-S-CH,-C(NH,)-COOMe Me —-NH HN.__Me
(dimethyl cystine) o < o

—_— = —
\\ N N
.
cloc” "N” >cocl o o
NH HN
MeOOC—&/S_S\/—COOMe
4
5) [lpennoxkure METON TONYYEHUS XHUPAIBHOTO MAaKpOUMKIa b5, wucxoas wu3
CIICTYIOIINX PearcHToB 6-8:
PhCH,O OCH,Ph
HO._ _COOEt (”‘OH 2 5/\0/\5 2
j/ o PhCH,Br — =~ j/
Ho” "“COOEt N $ 2 o
6 gH PhCH,0 O~ OCH,Ph
5
6) [Ipennoxute cxemy (BKJIIOYash MEXaHHW3M) IIOJYyYEHUS MaKpOLMKIA U3
NPe/ITI0KEHHBIX HCXOAHBIX PEareHTOB:
H._H

NC Tg/ HO\H/A\O/A\H/OH
X O G

N;C’ NH
H,C 2
7) [Ipennoxute cxemy (BKJIIOYass MEXaHHW3M) IMOJyYEHUS MaKpOLMKIAa U3

MPEAJIOKCHHBIX UCXOAHBIX PCArCHTOB!:

ol COOH

N
H,C CH, H3C\H,NH2
. ™y ¢
N (@] HOOC CH

3

8) Ilpennoxure cxeMmy (BKIIOYas MEXaHU3M) MOJYUEHHS CACIYIONMIEr0 MaKpoIuKia (1o
peakuu YTH, BKIIOYas CTa U0 BOCCTAHOBJICHHS):

9) IMpennoxkute cxemy (BKJIIOUYAss MEXaHH3M) MOJYUCHUS MAKPOIIUKIIA U3 TPEITIOKCHHBIX
HCXOJHBIX PEarcHTOB:



HO
3
~_NC
CN/\/N\/\ (CH,0), CH,NH, O] N OH

10) TIpemmoxure cxemy (BKJIIOYAas MEXaHHU3M) IMOJYYEHHs CIICAYIOIIET0 MaKpOIUKIA
(ucxomss W3 TPEUIOKEHHBIX HMCXOTHBIX pPEareHTOB, M JPYTHX HEOOXOIUMbIX- Ha Bare
YCMOTPCHHE).

("o

ot oL, oL O
-

0 O OMe HO OMe OH

k/o\)

11) Ipemnoxkute cxemy (BKIIOYas MEXaHWU3M) IMOJYUYCHHS CIIEAYIOMIETO MaKPOIUKJIa
(ucxoms M3 TPEATIOKEHHBIX HCXOMHBIX PEAareHTOB, M JPYTMX HEOOXOMUMBIX — Ha Bare
YCMOTpPEHHUE):

o’

H,C Q HN: C:CHS OZN: C:CHs
-

II o) CH HO CH

Konmponwsnwvie éonpocwt k n1adopamoprnvim padomam (npumepoi)

1) Ob6bsacHute posnb KpayH-3¢upa B ONHMCBHIBaeMbIX mpoleccax. Ilouemy KkoHCTaHTa
00pa3oBaHMsi KOMIUIEKCA HAMHOTO OOJbIlle €IUHMIbBI, XOTsA uuHbl cBsseir O..K™ B
aKBaKOMILJIEKCaX U B IAHHOM CITy4ae COTMOCTaBUMBI?

2) ITpu narpeBanuu SalophH2 B metanone npu 50 °C ¢ aneraroM HUKEIS B MOJSPHOM
cootHomrenu 1 : 1 oOpa3yercss KpacHO-KOpHUHEBBIH ocagok coctaBa C2oHi14aN2O2Ni.
[TpennoxuTe CTpyKTYpy JAHHOTO IPOAYKTA.

3) Ilpeanonoxute, ¢ MOMOILIBIO KaKUX JAajdbHeHmux mnpespauieHuit SalophHz moxHO
NPEBPATUTh B IUKINYECKUHN CyNpaMOJIeKyIsIpHbINA JTUraH 1 ?

4) Hapucyiite cTpykTypHYIO popmyny quruapara 6uc(2,4-neHTaainoHaTo))HUKEs.

5) Ilpu peruapaTanuu aneTHIaleToHaTa HUKeNs (KUIITYeHne ¢ TOIYoJIoM, Hacaaka JluHa-
Crapka) oOpasyercsi Oe3BOIHBIM alleTHUIIAllETOHAT HUKENsS, KOTOPBIA CyllecTBYeT B (opme
tpumepa Niz(acac)s (acac = aleTHIALETOH). HAPHCYHTE BO3MOXKHYIO CTPYKTYPHYIO (OpMyIry
ATOrO CYNpPaMOJIEKYJISIPHOTO accolidara, eciidi u3BecTHo, uto TpuMep HE mMmeer mukinmdeckoro
CTPOEHHUS.

3ayeTHO-3K3aMeHAIIMOHHbIE MAaTepHaJbl IS TNPOMEKYTOYHON  aTTecTaluu
(3x3ameH)

1. Cnucox éonpocoé 0na nod2omoexku K IK3ameny

1. [IpeameT U OCHOBHBIE TIOHATHUSI CYIPAMOJIEKYIAPHON XUMHUHU. CBS3b MOJIEKYISIPHOU U
CYNPaMOJIEKYJISIPHON XUMUMU.

2. OcHOBHBIE 3Tamnbl PAa3BUTHUSL CYNPaMOJIEKYJISIPHOW XUMHH. Benyiime DOCTHXKEHHS B
00J1aCTH CynpamMoIeKyJIsIpHO XuMuu, oTMedeHHble HoGeneBckumu npemusimu B 1987 u 2016 .



3. OCHOBHBIE THUIIbI B3aUMOJEHCTBUN B CYNIPaAMOJIEKYJIIPHOM XUMHH: BOJOPOJIHBIE CBA3H,
MOH-MOHHBIC ¥ HOH-AMIIOJIbHBIE B3aUMOICHCTBUSI.

4. Cunsl Ban-nep-Baansca (opueHTanMOHHBIC, WHAYKIIMOHHBIE U JIUCIEPCHOHHBIE
B3auMozeiicTBus ). MexmonekynspHoe orrankuBanue. [lorennuan Jlennapa-/[xoHca.

5. MT-KOMIUIEKCHBIE U T—T-CTIKUHT B3auMoieicTBuUs. [ 'uapodoOHbIe CHIIbL.

6. HomeHknaTypa v OCHOBHBIE METO/IbI CHHTE3a KpayH-3¢pupoB. TeMrutatHbii 2P QexT.

7. CmocoObl cuHTe3a a3za-KpayH-3gupoB. Meton Bbeicokoro pasbasienus. OOmue
NOPUHIUNBL  CEJIEKTHUBHOCTH KAaTHOHHOTO KOMIUIEKCOOOPa30BaHUS Uil KpayH-3QUPOB H
POJCTBEHHBIX COCAMHEHUN.

8. Ilpumenenune kpayH-3(pUpoB B KauecTBe MeX(a3HbIX KAaTaTU3aTOPOB B OPraHMYECKHX
peaxuusix. [loganael ¥ TpUIOAAHIBI.

9. CrpoeHue M CrmocoObl CHHTE3a KPUNTAHIOB. BimsHUE CTpoeHHs pelentopa Ha
YCTOHYHMBOCTB €r0 KOMILIEKCOB.

10. Ctpoenne u cnocoObl cuHTe3a Japuar-3gpupoB. CBs3bIBaHWE KATHOHOB aMMOHHS
napuat-3pupamu. bubpaxuanpHbie TapratT-3QUpsIL.

11. Crpoenne u cuHTe3 chepaHnoB. ['MOpHUIHBIC perenTOophl HA OCHOBE CHEPaAHIIOB.
CpaBHenue 3peKTUBHOCTU CBA3BIBAHUS KATUOHOB cpepaHAaMU U APYTUMHU PELIETITOPAMHU.

12. CnocoObl cHHTE3a W HOMEHKJIATypa KalukcapeHoB. KoHdopManuu KaJIuKCapeHOB.
Oco0eHHOCTH CBA3BIBAHUS PA3IMUYHBIX KATHOHOB KalTUKCAPEHAMH.

13. Makponmkimueckue ocHoBanus [ludda. Tepmonunamudeckuii TeMriatHeiid 3¢ dexrt
B CHHTE3¢ MaKpouukindeckux ocHoBanuit udda.

14. Cunepodopsl 1 ux cuHTeTHYecKHe aHaymord. CreneaH/pl Kak MpuUMep AU(PHUIBHBIX
PELenTOpPOB.

15. YrneBomopoaHbie KaTHOHHBIE PEHENTOPhl HA OCHOBE IMOJMAIKEHOB M LUKIO()AHOB.
Homenknatypa u criocoObl CHHTE3a MPOCTEUIINX [UKIOPAHOB.

16. KaTanmHaHbl ¥ TPOTOHUPOBAHHBIE KPUNTAHIBI KaK IIPUMEPhI aHHOHHBIX PEIENTOPOB.
Baustnue pH cpezbl Ha cBsA3bIBaHME PA3TUYHBIX CyOCTPAaTOB KpUNITAHIAMH.

17. OTnuuuTensHble 0COOCHHOCTH aHMOHOB, BIUSIONINE HA WX CEJICKTUBHOE CBA3BIBAHUE
peuentopamu. OOIIME TPUHIHIIBI TOCTPOSHUSI AHWOHHBIX PELENTOPOB.

18. PemenTopsl Ha OCHOBE MAaKpOIMKIOB KpUNTaHAHOTO TuHa. CeleKTUBHOCTh
0JIHO3apsAHBIX AaHWOHOB K MOJ00HBIM perenTopaM. Pacimpennbie mnoppupruHOBbIE MAKPOLIUKIIBL.

19. AHUWOHHBIE peHenTopbl Ha OCHOBE COEIWHEHHWH IHMKIO(PAHOBOIO THUIA C
NPOTOHUPOBAHHBIMM aMUHOTpyHmaMu. PenenTopsl Ha OCHOBE T'yaHMJIMHUS, OO0IIas cxema
CHHTE3a TYaHHIUHHEBBIX X035EB.

20. AnTHKpayHbl. CTpoeHHe KOMIUIEKCOB aHTUKPAYHOB C pa3IMYHBIMU aHHOHAMHU.

21. MeTaoneHOBbIe PElEenTOpbl U JPYrue X03si€Ba Ha OCHOBE KOMIUIEKCOB METAJIIOB.
JIUTOMHBIHM penenTop Ha OCHOBE ypaHHJIA.

22. AHWOHHBIC PEIENTOpPhl THUNA «THUAPUAHAS TYOKa» W KAaTHOHHBIC PEIENTOpHl THIIA
«IIPOTOHHAsi TyOKa». BiusHue CTpOEHUs MOJEKYNbl pelentopa Ha pa3Mep CBA3BIBAEMOIO
cybcrpara.

23. HeiiTpasibHble peLenTopbl Ha OCHOBE KaJUKC[n]mupposioB. Psn cenekTHBHOCTH
OJTHO3APSAHBIX KATHOHOB K Kanukc[n|muppomnam. KpunrangHple CHCTEeMbI Ha OCHOBE
KaJIUKC[n|TUPpOIOB.

24. HeliTpanpHbIE pEHENTOPHl Ha OCHOBE TPEHAa W IIBUTTEP-MOHOB. buonormueckue
peuenTopsl aHnOHOB. KapOokcunentuasza A.

25. KaBuranapl. CTpoeHue, MOTy4YeHUE U TPUMEHEHNE IIUKIIOIEKCTPHHOB.

26. KanukcapeHsl 1 pe30opLuHApeHbl, UX CTPOCHUE U IPUMEHEHHE B KaYeCTBE PELIENTOPOB
JUJIL HEUTpaJIbHBIX MOJIEKYJI. [lonydenune pe3opiuuHapeHoB.

27. XuMu4eckr MOAU(pUIMPOBAaHHBIE KaJTUKcapeHbl. KaBUTaH bl HA OCHOBE KAJTMKCAPEHOB.
OO6mras cxema 0OMEHHBIX MPOIIECCOB B KaBUTATaX.

28. Penenrtopsl Ha OCHOBE TJIMKOJIypWIIa, TOJIydeHHE KyKypoutypmia. Peuentopsl ¢
AKECTKON MOJIEKYJISIPHOM CTPYKTYPOM HA OCHOBE KOHKHHOB.



29. «MonexynsipHble NMUHLETH» KaK pelenTopbl HeUTpanbHbIX MoJekyn. [lomydyenue
UKII0()AHOBBIX PEIETITOPOB.

30. CtpoeHme u©  OCHOBHBIE  METOJbl  CHHTe3a  KapuepaHmoB. [Ipumepsl
PEAaKIIMOHHOCTIOCOOHBIX HHTEPMEINATOB, HHKAIICYIUPYEMbIX B KaplepaHaax.

31. Tunsl knarpaToB. ['a30Bble TUIpaThl (TUIpPAT METaHA: CTPOCHHE, CBOWCTBA, (pa3oBas
quarpamma). TUIbI IOJIOCTEN B KIIATPAaTHBIX T'HJIpaTax.

32. Knarparbl THAPOXHUHOHA: CTPOEHUE, BIUSHUE pa3Mepa MOJEKYJbI TOCTS Ha CTENEHb
3aroyiHeHust nojocTei. KiaTpaTsl MOYeBUHBI 1 THOMOYEBHHBI KaK IPUMEPHI TYOYIIaTOKIATPATOB.

33. LleonuThl: XUMUYECKH COCTaB, KiaccuUKalysl, TPUMEHEHHUE B MPOMBIIIJICHHOCTH.
[TpuponHble U cUHTETHYECKHE HEOTUThI. CTPYKTYpBI LIEOJIUTHBIX STUEEK.

34. CuHTe3 11e0JIUTOB: 00IIasi cCXeMa, YCIOBUS CUHTE3a, BIUSHUE PA3INYHBIX (aKTOPOB HA
COCTaB U CTPYKTYpY oOpasyromuxcst mpoykToB. Lleonmut ZSM-5, ero cTpoeHne U mpuMeHEHHE.

35. Uurepkansarel. [lpumepsl Xxo031eB cioucToro crpoeHus. OCHOBHBIE MapaMeTpbl
uHTepkayaToB. Kackanpl ctpykryp uHTepkansaToB. Kiaccuueckas monenbs U Mozenb laymaca-
I'eponna.

36. UnatepkansaTel rpaduTa: CTPOCHHE, IPUMEPHI TOCTEH, 0COOCHHOCTH 00pa30BaHUS.

Bonpocs o kypcy «CynpamonekyisipHas xumusi». Yacts 3.

37. KaTeHaHbl M POTaKCaHbl — MOJICKYJbI C MEXaHMYECKUM THIIOM CBs3bIBaHMs. OOrias
CXeMa CHHTe3a KaTeHaHOB U POTaKCAHOB.

38. Cratuctuyeckuii OJIXOA B CHHTE3€ KaTeHAHOB M pPOTaKkcaHOB. MMMoOmnm3anus Ha
MOBEPXHOCTU  CMOJIBL.  «3aKperieHue» MaKpPOLMKIOB TMPH IOMOIIM T,  -CTIKUHT-
B3aUMO/JICUCTBUL.

39. OcHOBHbIE TNPUHLHUIHUATBHBIE TOAXOABl B CHHTE3€¢ pOTakcaHoB. Mouekysa
OJIMMITUAJAHA. «3aKPEIICHNE» MAKPOLIMKIIOB TP MOMOLIY THAPO(OOHBIX B3aUMOJEHCTBHIA.

40. TlpuHUMO BCIIOMOraTeJIbHOM KOBAJIEHTHOH CBSA3M B CHHTE3€ KaTeHaHOB. [IpuHimmn
KOOpJMHAIIMY C HOHOM MeTajula. XUMUYECKHE Peakliii, MO3BOJISIONINE 3aMbIKaTh MAKPOLIUKJIBL.

41. I'enukanasl U renukathl. Knaccupukanus u Bo3MOXKHbIE KOH(GUTYypaly TeJIUKaTOB.
MoHo- 1 OusiiepHbIe reJIUKaThI.

42. CuHTe3 UMHHHBIX TeJuKaHAoB. lcnonb3oBaHWE BOAOPOAHBIX CBs3eH  JuId
(bopMHUPOBaHUS CIUPATBHBIX CTPYKTYP.

43. MonexymspHble y3iabl. CUHTE3 MOJEKYJISPHBIX Y3JI0B C HCIOJb30BAHUEM IMPHUHLUIA
BCIIOMOTATEJIbHOM CBS3H.

44. MonexynsipHble Kosiblla boppomeo — ctpoenue u o0l npuHIUI cuHTe3a. OCHOBHBIE
THUIIBI MOJIEKYJISIPHBIX Y3JIOB.

45. MonexkynsipHble yCTpOHCTBa U acceMOiiepbl. MoJIeKyIsIpHbIE YETHOKH.

46. MonexkymnsipHbIe IEPEKITI0YaTEH U MOJICKYIISIPHBIE «JTA(THI.

47. MonekyysipHble IIApHUPBL. AJUIOCTEpUYECKHE NepekiarodaTend. MoseKyssipHble
JIBUTATEN HAa OCHOBE XUMUYECKHUX PEAKIIHII.

48. MonekynspHble JBUTATEIM HAa OCHOBE (POTOXMMHYECKU aKTHBHUPYEMBIX JBONHBIX
cBs3eil. HanoasromoOumu.

49. MonexynsipHble IPOBOJIA: CTpOeHHE U GYHKIMHU. BHUIBI MOJIEKYISPHBIX MPOBOIOB.

50. denapumepbl: 00IIas XapaKTepUCTHKA, 0a30Bast TS PMUHOJIOTHSI, CTPOCHHE U OCHOBHBIC
CBOMCTBA.

51. Ilpumenenue neHApUMEPOB B Hayke U TexHUKe. OO0I1ast cxema CUHTe3a JeHAPUMEPOB.

2. Ilpumepor bunemos K IK3ameny

OI'bOY BO «KybaHckuii rocy1apCTBEHHBIN YHUBEPCUTET
Hanpasnenue noaroroBku — 040301 Xumus
2022-2023 y4. ron
Hucuunimmna «CynpaMoeKyIapHas XUMUS



SK3AMEHALIMOHHBIN BUJIET Nel.

1. TlpeamMer M OCHOBHBIE MOHATUS CYNPAMOJIEKYISpHOH XuUMHM. CBs3b MOJIEKYJISPHOH U
CYNPaMOJIEKYJIIPHOU XUMUH.

2. Peuenropsl Ha OCHOBE MAKPOLMKIOB KPUNTAHAHOrO THIA. CEIeKTUBHOCTH OJHO3APSIHBIX
AQHMOHOB K MOJI0OOHBIM perentopaM. Pacimpennsie mophupuHOBbIE MAKPOLIUKIIBL.

3. KarcHannl u pOTakCaHbl — MOJICKYJIBI C MCXAHUYCCKUM THUIIOM CBA3bIBAHUAA. 0611_[3,51 cxXema
CHHTE3a KATCHAHOB U pOTaKCaHOB.

3aBeayromuit kadeapoit
OPraHUYEeCKOM XMMHH U TEXHOJIOTUI Houenko B.B.

OI'bOY BO «KybaHckuii rocy1apcTBEHHbIH YHUBEPCUTET
Hanpasnenue noarorosku — 040301 Xumus
2022-2023 y4. ron
Hucnunnuna «CynpaMoaeKyIsipHast XUMUS»

DK3AMEHAIIMOHHBIN BAJIET Ne2.

1. OcHOBHBIE dTanbl PA3BUTUS CYNPAMOJICKYISIPHONH XUMHH. Benymue noctukeHus B 001acTu
CYNPaMOJIEKYJIIPHOW XUMUH, oTMedeHHbIe HoOeneBckumu npemusivu B 1987 u 2016 r.

2. AHUOHHBIE pelenTOPbl HA OCHOBE COEIMHEHUN IMKIO(AHOBOTO THIIA C IPOTOHUPOBAHHBIMU
amMMHOrpynnamu. PenenTopsl Ha OCHOBE I'yaHWAMHUS, OOIIas cXeMa CHHTe3a I'yaHUJMHUEBBIX
XO351€B.

3. Craructuueckuil TMOAXOJ B CHHTE3€ KaT€HAaHOB M poTakcaHoB. MmmoOwnuzamusi Ha
MOBEPXHOCTU CMOJIbI. «3aKPEIJIEHNE» MAKPOLMKIIOB IIPHU OMOILH 7T, T-CTIKUHT-B3aUMOI€HCTBUM.

3apenyrouuii kadenpoit

OPraHNYeCKON XUMHH U TEXHOJIOTUI Houenko B.B.

KpuTtepun oneHuBaHus pe3yibTaTOB 00y4eHHUsI
Onenka Kpurepun onieHuBaHus 1o 3avery

OLIEHKY «OTJIMYHO» 3aCIyKUBAET CTYJECHT, OCBOMBIINI 3HAHMUS,
YMEHUS, KOMIIETEHLIMM U TEOpeTHUeCKUui marepuan 0e3
po0esioB; BBINOJHMUBIIMN BCE 3a/laHus, NPEAYCMOTpPEHHbBIE
y4yeOHbIM IUITAHOM Ha BBICOKOM KAayeCTBEHHOM YPOBHE;
Bricoknii ypoBeHb «5» MPAKTUYECKHE HaBBIKM MPO(ECCHOHATBLHOTO PUMEHEHUs
(oTnHM4HO) OCBOCHHBIX 3HaHMH c@opmupoBanbl. CTyaeHT CBOOOJHO
BJIQJIEET TEOPETUYECKUM MaTepuajoM (cucreMa 3HaHWH O
CYIIPaMOJIEKYJIIPHBIX CUCTEMAaxX, 0COOEHHOCTSX UX CTPOCHUS U
IPUMEHEHUs TOJHOCTBIO CQOpPMHUPOBaHA), NpPU OTBETE Ha
HK3aMEHALIMOHHBIE BOIIPOCHI IPAKTUYECKHU HE JIOMYCKAET KaKUX-
1100 HETOYHOCTEW M1 OLIMOOK.
Cpennuii ypoBeHb «4» OLICHKY «XOpOILIO» 3acily’)KMBAaeT CTYHEHT, IPaKTHYECKU
(xopomo) IIOJIHOCTBIO OCBOMBIIMM 3HAHMS, YMEHHs, KOMIETCHLMH U
TEOPETUYECKHI MaTepuaj, B OCHOBHOM C(OpPMHPOBABIIHIA




[IpaKTH4YecKHue  HaBblkM.  CTyOeHT  XOpOLIO  BIAJEET
TEOPETUYECKMM  MaTepuaioM, HUMeeT c(HOpMUPOBAHHYIO
CUCTEMY 3HAHUH O CYIPaMOJIEKYJISIPHBIX CUCTEMAX, OJHAKO IIPU
OTBETE Ha BOMNPOCHI IK3aMEHATOpa JIONYyCKaeT HE3HAYUTEIbHOE
YKCJI0 OMMOOK, HE HOCSIIUX NPUHIMINAIBHOTO XapaKkTepa.
OLIEHKY  «YJOBJIETBOPUTEIILHO»  3aCIyXXKMBAae€T  CTYJEHT,
YacTUYHO C TmpoOesaMu OCBOMBIIMK  3HAHUS, YMEHHS,
KOMIIETEHIIUM U TEOPETHYECKHH Marepuan, MHOrue ydeOHble
3ajaHusg MO0 HE BBINOJIHWI, JHOO OHHM OIICHEHBI YHCIOM
0a1oB OJIM3KMM K MMUHUMAJIbHOMY, HEKOTOPBIE MPAKTUUYECKUE
HaBBIKU HE chopmupoBanbl. CTYAEHT 3HAET OCHOBHBIE ITOHSTHUS
U IOJIOKEHUs CYNPaMOJIEKYJISIPHOM XHUMHUHM, OJHAKO IJIOXO
pa3bupaercs B JeTalsIX U3ydaeMoro marepuaia. B orBerax Ha
BOINPOCHI TMPHUCYTCTBYET 3HAYUTEIBHOE YUCIO OLIMOOK WU
HETOYHOCTEH.

OLIEHKY «HEYJOBJIETBOPUTEIBHO» 3aCIIy’)KUBAaeT CTYJEHT, He
OCBOUBILUM 3HAHUS, YMEHUS, KOMIETEHIIMH U TEOPETUUECKUI
Mmarepuai, ydeOHble 3aJaHUs HE BBIIOJHHWI, NPAKTUUYECKUE
HaBBIKM  He  copmupoBanel. Cucrema  3HaHUH O
CYIIPaMOJIEKYJIIPHBIX CUCTEMax He C(pOPMHPOBAHA, OTBEYAs HA

[ToporoBslii ypoBeHb «3»
(YIOBIIETBOPUTEIHHO)

MuHMMaIIbHBIN YPOBEHb
W@»
(HEey/10BJIETBOPUTEIILHO)

BOIIPOCHI HK3aMEHaTopa CTYIEHT JEMOHCTPUPYET
MOBEPXHOCTHBIE U OTPHIBOYHBIE 3HAHUS Kypca, T100 MOTHOE UX
OTCYTCTBHE.

OneHoUHBIE CpencTBA Ui HMHBAJIHIOB W JIMIl C OTPAHUYEHHBIMH BO3MOKHOCTSIMHU
3/10pOBbsI BEIOUPAIOTCS C YUETOM MX WHAMBUIYAIbHBIX ICUXO()U3NYECKHX OCOOCHHOCTEH.

— IIpY HeOOXOAMMOCTH HHBAIH/IAM | JINIAM C OTPaHUYEHHBIMU BO3MOYKHOCTSIMH 370POBBS
IPEJOCTABIISAETCS JOMOJHUTENBFHOE BPEeMs /7S MOATOTOBKU OTBETA Ha 3K3aMEHE;

— TIPH TIPOBENICHUH TPOLIEAYPHI OIICHUBAHUS PE3yIbTATOB 00yUSHHsI MHBAIMIOB H JIUIL C
OTPaHUYEHHBIMU BO3MOXHOCTSIMH 3/10pOBBS IPEAYyCMAaTPUBAETCS UCIOIb30BAHNE TEXHHUUECKUX
CpeACTB, HEOOXOIMMBIX UM B CBSI3U C X WHAWBUIYAIBHBIMUA 0OCOOCHHOCTSIMH;

— IIpU HEOOXOAUMOCTH AJIs1 00yHarOIUXCs ¢ OTPAHUYEHHBIMU BO3MOKHOCTSIMH 3/I0POBbS
U WHBAIWAOB TIPOIEAypa OICHUBAHUS PE3YJIbTaTOB OOYUYEHHs 10 JHUCIUIUIMHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Tporienrypa orneHMBaHUsI pe3yIbTaTOB OOYYCHHS WHBAIUAOB M JIUI] C OTpaHUYECHHBIMHU
BO3MOXHOCTSIMM 3JI0POBbsSI 110 JUCHUIUIMHE (MOJIYJIO) MpeaycMaTpuBaeT Ipel0CTaBIeHUE
uHpopManuu B (opMax, aZaNTHPOBAHHBIX K OTPAHHUYCHHSIM WX 3J0POBBS U BOCIPHSITHS
uHpOpMaLUu:

J171st TUTT ¢ HApYIICHUSIMH 3PEHHS:

— B [1€4aTHOW (hopMe YBEIUYEHHBIM HIPUPTOM,

— B (hpopMe 2IEKTPOHHOTO IOKYMEHTA.

JUist a1 ¢ HapyIIEHUsIMU CITyXa!

— B TIe4aTHOU opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JIiist T ¢ HApyIIEHUSIMHA OTIOPHO-/IBUTATEIBHOTO amapara:

— B I1e4aTHoM (opme,

— B (hpopMe 2IEKTPOHHOTO IOKYMEHTA.

JlaHHBIN TIepeyeHb MOXET OBITh KOHKPETU3MPOBAaH B 3aBUCHUMOCTH OT KOHTHHIEHTA
oOydJaronuxcs.

5. IlepeyeHb y4eOHOM JJUTEPATYPbI, HH(POPMAIMOHHBIX PECYPCOB M TEXHOJIOTHI



5.1. YueOHasi aiuTeparypa

1. [Topo3zoga, C. E. Beenenue B cynpamMoneKyIsspHyIO XuMuio : yaeoHoe mocobue / C. E.
[TopozoBa. — Ilepmsp : TTHUITY, 2012. — 124 ¢. — ISBN 978-5-398-00753-4. — Tekcr :
eKTpoHHBIH  //  JlaHb : JNIEKTPOHHO-OMOMMOTEYHAasT ~ cuUcTeMa.  — URL:
https://e.lanbook.com/book/160950.

2. Kynaruna, E. M. buomomumepsl B CymnpamoJeKyISIpHBIX CHCTEMax : Y4eOHO-
meroanueckoe mocooue / E. M. Kynaruna, C. B. Illunosa. — Kazaus : KHUTY, 2020. — 84 c.
— ISBN 978-5-7882-2823-5. — Tekcr : anekrponHsiid // JlaHb : 3JIEKTPOHHO-OMOIMOTEYHAS
cucrema. — URL.: https://e.lanbook.com/book/196120.

3. Pymsannes, E. B. OcHOBBI KOOPIMHAITMOHHOH M CYNPaMOJICKYJISIPHON XHUMHH : yaeOHOe
nocobue / E. B. Pymsnuues, 10. C. Mapdun, O. C. Boasnosa. — HMsanoso : UT'XTY, 2020. —
100 c. — ISBN 978-5-9616-0554-9. — Tekct : anekTpoHHbIH // JlaHb @ BIEKTPOHHO-
oubnmmoreunas cucrema. — URL: https://e.lanbook.com/book/314036

5.2. llepuoanyeckasi JuTepaTypa

1. Ycenexu XUMUM - pOCCUACKUN HAYYHBIN )KYpHAJ, MyOJIMKYIOMNUNA 0030pHBIE CTaThH 110
aKTyaJbHbBIM IIPOOJIEMaM XUMHUU U CMEXHBIX HayK.

2. XKypnain oOmmield XUMUU — OAWH W3 KPYIMHEHIINX POCCHICKUX HAy4YHBIX JKYPHAJOB,
OTpaKalOIIMX OCHOBHBIE HAIIPABIICHUS Pa3BUTHUS XUMUU, IyOJIMKYIOIIUNA paOOThl, MOCBSIIEHHbIE
aKTyaJIbHBIM OOILIMM BOINpPOCAM XUMHM W NpoOjIeMaM, BO3HHUKAIOIIMM Ha CTHIKE Pa3JIMYHBIX
pa3zienoB XUMHUHM, a TAK)KE Ha IPaHUIAX XUMHU M CMEXHBIX C HEll HayK (METaJlJI00praHuyecKue
COCIMHEHMS, DJIEMEHTOOPraHUYECKasl XUMHS, OPraHUYeCKHe M HEOPraHMYECKUE KOMILIEKCHI,
MEXaHOXUMHMS, HAHOXUMHUS U T. [1.).

3. XKypHan CTpyKTYpHOH XUMHH — XypHaT (PU3UKO-XUMHUYECKOTO mpoduis. AapecoBaH
crneuuanucram, paloTarolMM B 00JAacTH KBAaHTOBOW XMMHUHM, (U3MYECKUX METOJOB
WCCIIEI0OBAHNS, KPUCTAIUIOXUMHH, CTPOCHUS KUAKOCTEHM, a TAKXKE IMHUPOKOMY KPYT'y XHMHKOB.
CBoeoOpasue >KypHajla 3aKJIO4aeTcss B TOM, YTO JJIs MCCIEIOBaHMS 3JIEKTPOHHOTO U
IIPOCTPAHCTBEHHOTO CTPOEHUSI XMMHMUYECKHUX COEIMHEHUI B MyOJUKyeMbIX paboTax IIUPOKO
OPUMEHSIOTCS  COBpEMEHHblE (pU3MYecKHe METOAbl, OpUTMHAJbHBIE TEOpPETUYECKHEe U
DKCIIEPUMEHTAIIBHBIE TIOJIXO/IBI.

5.3. UHTepHeT-pecypchbl, B TOM 4YHCJ€ COBPeMeHHbIe Mpo(ecCHOHATBHBIE 0a3bl
AAHHBIX U HHGOPMALMOHHBbIE CIIPABOYHbIE CHCTEMBI

DJ1eKTPOHHO-0UbM0TeuHbIe cucTeMbl (IBC):

1. 3BC «IOPAUT» https://urait.ru/

2. 9BC «YHUBEPCUTETCKA S BUBJIMOTEKA OHJIAMH» www.biblioclub.ru

3. OBC «BOOK.ru» https://www.book.ru

4. OBC «ZNANIUM.COM» www.znanium.com

5. OBC «JIAHb» https://e.lanbook.com

IIpodeccnonanbubie 6a3bl JAHHBIX:
Web of Science (WoS) http://webofscience.com/
Scopus http://www.scopus.com/
ScienceDirect www.sciencedirect.com
Kypnanst uznarenscrea Wiley https://onlinelibrary.wiley.com/
Hayunast snextponnas 6udiunoreka (HIB) hitp://www.elibrary.ru/
6. IlomHOTEKCTOBBIE apXMBBI BEAYIINX 3allaIHBIX HAYYHBIX JKypHAJIOB Ha Poccuiickoii
wiatdopme HayuHbIX xypHamoB HOMKOH http://archive.neicon.ru
7. HanumonanbHas »sneKkTpoHHass OMOIMOTEKa (JOCTYN K DJIEKTPOHHOM OHOIHOTEKe
nuccepraiuii Poccuiickoit rocynapcrsennoi oubmuorexu (PI'B) https://rusneb.ru/
8. Dnexrponnas koyweknus Okchopackoro Poccuiickoro @onma
https://ebookcentral.proquest.com/lib/kubanstate/home.action

agkrwbnE
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9. Springer Journals https://link.springer.com/

10. Nature Journals https://www.nature.com/siteindex/index.html

11. Springer Nature Protocols and Methods
https://experiments.springernature.com/sources/springer-protocols

12. Springer Materials http://materials.springer.com/

13. Springer eBooks: https://link.springer.com/

Pecypchl ¢cBOGOIHOTO T0CTYMIA:

1. AwmepukaHcKas maTeHTHas 0a3a JmaHHbIX hitp://www.uspto.gov/patft/

2. TlomnHble TEKCTHI KaHAICKUX auccepraiuit http://www.nlc-bnc.ca/thesescanada/

3. KubepJlenunka (http://cyberleninka.ru/);

4. UudopmanmonHas cucrema "EnuHoe OKHO 1ocTyna K 00pa3oBaTe/ibHbIM pecypcam’
http://window.edu.ru/;

5. Enwmnas koyuekuus nupoBbix 00pa3oBaTelibHbIX pecypcos http://school-
collection.edu.ru/ .

CoOcTBeHHBIC JIEKTPOHHBIC 00pa3oBaTe/ibHbIe M HH(POPMALMOHHBIE PeCypPChI

KyoI'Y:

1. Cpena moayiabpHOTO AuHamMuueckoro oOyuenwus http://moodle.kubsu.ru

2. baza yueOHBIX MJIaHOB, Y4€OHO-METOAMYECKUX KOMILIEKCOB, ITyOJIMKALUNA 1
koH(pepenmmii http://mschool.kubsu.ru/

3. bubamorexa nHHOPMAIIMOHHBIX pecypcoB Kadeapbl nHHOPMAITHOHHBIX
oOpa3oBaTelbHbIX TeXHONOrHi http://mschool.kubsu.ru;

4. DnexTpoHHbII apxuB qokymeHToB Kyol'Y _http://docspace.kubsu.ru/

6. MeToanyeckue yKkazaHus s 00y4alouXCs M0 0CBOEHUIO THCIMIIIMHBI (MOLYJIsl)

YcenenrHoe u3ydyenue TucMIInabl «CyrpaMoneKyIspHas XUMUsD) TpeOyeT OT CTyIeHTOB
PETYISIPHOTO TIOCEIIEHUs JIEKIUH, a TakKe aKTUBHOW pPa0OThI Ha MPAKTUYECKUX 3aHATHSIX,
BBITOJIHEHHUS] TECTOBBIX IPOBEPOUYHBIX PAa0OOT, BHIMOJIHEHHUS W 3alUTHl JAOOPAaTOPHBIX PadoT,
03HAaKOMJICHHSI C OCHOBHOM U JIONIOJIHUTEIILHON PEKOMEHAYEMOM JTUTEPATYPOM.

ITpy 1OArOTOBKE K JEKIIMOHHOMY 3aHATHIO CTYJIEHTaM PEKOMEH/1yeTCs:

1) mpocMOTpeTh 3amMcu TPEeAbIIYNIeH JEeKIUH W BOCCTAHOBUTH B TAMSITH paHee
U3y4YEHHBII MaTepua;

2) 0Gersyio MPOCMOTPETh MAaTEepHUaN MPEACTOSIICH JISKIHMH, C LENbI0 JIyYIIero YCBOCHUS
HOBOT'0 MaTepuana,

3) caMOCTOSTEIBHO MPOPadOTaTh OTIENbHBIE (PPArMEHTHI TEMbI MPOILION JICKIMHU, €CIN
3TO HEOOXOMMO.

[Tpu KOHCIIEKTHPOBAHNH JICKIIHOHHOTO MaTepralia CTYJCHTaM HY)KHO CTPEMHUTHCS KPaTKo,
CXEMaTHYHO, MOCJIEI0BATENIbHO M JIOTHYHO (PUKCHPOBATh OCHOBHBIE IIOJIOKEHUS, BBIBOJIBI,
0000mIeHnsT U (HOPMYITHPOBKH, HE MBITASICh 3aIMCATh BECh MPEIOaBaeMbIii MaTeprai cJIOBO B
CJIOBO.

[Tpy TOATOTOBKE K 1a00PATOPHOMY 3aHITHIO PEKOMEHJIYETCSI:

1) BHMMaTEIbHO W3YYHTh MaTEpPHAN TPEICTOSIIEH pabOoThl M COCTaBHTH IUIaH e€e
BBITTOJTHEHYS,

2) yaenuTh MOBBIIICHHOE BHUMAHHE SKCIEPUMEHTAIBHBIM OCOOCHHOCTAM MPECTOsIIEH
paboThI (UCTOIB3YEMBIM PEAKTHBAM U 000PYAOBAHUIO, @ TAKKE TEXHUKE padOThl C HUMH);

BeimonuaTe nabopaTtopHylo paboTy HEOO0XOAMMO aKKypaTHO U IOCIElI0BaTeIbHO,
OTpa’kasi BCE €€ OCHOBHbBIE JTambl B JaOOpaTOpHOM »KypHane. [lng ychemHoil 3amuTsl
n1abopaTopHOi pabOThl HEOOXOIUMO TIIATENLHO U3YYUTh JIEKIIMOHHBIN U, €CITH 3TO He0OX0IMMO,
JIOTIOJIHUTEIIBHBIN TEOPETUYECKUN MaTepuall 1o TeMe paboThl, a TaKXkKe MPAaBUIIBHO 3aIllOJHUTH
7a00paTOPHBIA KypHal, ClelaB BCe HEOOXOAMMBIE pacdeThl U cHOPMYTUPOBAB BBHIBOJBI IO
MpoJieTITaHHOM padoTe.



https://link.springer.com/
https://www.nature.com/siteindex/index.html
https://experiments.springernature.com/sources/springer-protocols
http://materials.springer.com/
https://link.springer.com/
http://www.uspto.gov/patft/
http://www.nlc-bnc.ca/thesescanada/
http://cyberleninka.ru/
http://window.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://moodle.kubsu.ru/
http://mschool.kubsu.ru/
http://mschool.kubsu.ru/
http://docspace.kubsu.ru/

IIpy DOArOTOBKE K NPAKTUYECKOMY 3aHATHIO PEKOMEHIYETCS:

1) 03HAKOMUTBCS C TEMOH U TJIAHOM 3aHSTHSI, YTOOBI BBIICHUTD KPYT BOIIPOCOB, KOTOPHIE
OyIyT 00CYXKIIaThbCs HA 3aHATHU;

2) mopaboTaTh C KOHCHEKTOM JICKIIMM IO TEME€ 3aHATHUS, a TaKXKe O3HAKOMHTBHCS C
peKOMeHAyeMOl JuTepaTypoil W (mpu HEOoOXOAMMOCTH) JOINOJHHUTEIbHBIMH HCTOYHUKAMHU
uHpOpMAaLIMU B BHJIE TIEPHOAMYECKUX U3AaHuil 1 IHTepHEeT-pecypcoB.

IIpu BBINONIHEHUH NPAKTHUECKONW pabOoThI CTyIeHTaM He0OXOAUMO OTMEYaTh T€ BOIIPOCHI
U pa3felbl, KOTOPbIE BBI3BIBAIOT y HUX 3aTPYAHEHUS. C IENBI0 MOCIEAYIONeH KOHCYIbTAUN Y
npenojanarens. Kaxaplii CTYAEHT JODKEH CTPEMHUTbCS aKTUBHO paboOTaTh Ha MPAKTUYECKUX
3aHATHUSAX U YCIEIITHO BBIIOJHATH TECTOBBIE TPOBEPOUHBIC PAOOTHI.

CamocrodarenbHas paboTa Hapsay € ayIUTOPHOM IPEACTABISET OJHY W3 BaXKHEHUIIMX
dopMm yuebHOro mporecca. CaMocTosTenbHas paboTa — 3TO IUIaHUpyeMasi paboTa CTYACHTOB,
BBINOJIHSAEMAs [0 33JaHUI0 M IPU METOAMYECKOM PYKOBOJCTBE IpernojaBaTelnsi, HO 0e3 ero
HerocpeAcTBeHHoro ydactusi. CaMmocrosiTenbHas paboTa IpenHa3HaueHa HE TOJBKO JUIs
OBJIa/ICHUS NIPEACTABICHHON TUCIMITIIMHOM, HO U Ui (POPMUPOBAHMSI HABBIKOB pabO0ThI BOOOIIE,
B y4eOHOW, HaydyHOH, MPO(EeCCHOHAIBLHOW AEATEIIFHOCTH, CIMOCOOHOCTH NMPUHHMATh Ha ce0s
OTBETCTBEHHOCTb, CAMOCTOSITEJILHO PEIIaTh BO3HUKAIOIIUE MPOOJIEMBbl, HAXOAUTh NPAaBUIIbHbIC
pEIIeHus U T.JI.

B ocBoeHHMH TUCHMITIMHBI MHBIWAAMU M JIMIAMHM C OTPAHUYEHHBIMU BO3MO>KHOCTSMHU
3I0pOBBsI OOJBIIOE 3HAYEHHWE HMMEET WHAMBHIyalbHas y4deOHas paboTa (KOHCYJIbTAllMH) —
JIOTIOJIHUTEIBHOE pa3bsiCHEHUE Y4eOHOro MaTtepuara.

WupuBuayanbHble KOHCYJNBTAllMM IO TMPEIMETY SBISIOTCS BaXKHBIM  (PaKTOPOM,
CHOCOOCTBYIOUIMM MHIMBUAYAIN3AaLUU OOyUYEHHs U YCTAaHOBJIEHUIO BOCIIMTATEIbHOTO KOHTAKTa
MEXIy IMpernojaBaTesieM M OO0yJaomUMCS WHBAJIHIOM WM JIMIOM C OrpaHUYCHHBIMHU
BO3MOYKHOCTSIMH 3/10POBbSI.

7. MaTepua/JbHO-TeXHHYECKOe o0ecniedeHHe N0 JUCHHUILJINHE (MOY.T10)

HanMeHOBaHKE CIIENUATBHBIX OCHAIEHHOCTD CHEHAIbHBIX IMepeueHb JUIEH3UOHHOTO
TOMEIEHUN MOMEUIEHU I MPOrPaMMHOTO O00ecCTieueHust
VueGHbie aAyJUTOPUH st | Me6enb: yueGHast meGenb Microsoft Windows;
MPOBEJIEHUS 3aHATHI JIeKIMOHHOro | TexHuueckue cpencra oOyuenus: | Microsoft Office
THIIA 9KpaH, IPOEKTOP, KOMIBIOTED
VueGHbie aAyJUTOPUH st | Me6enb: yueGHast meGenb Microsoft Windows;
MPOBEICHHUS sausTuil | Texauueckue cpenctsa odyuenus: | Microsoft Office

CCMHHApPCKOro Tulla, rpylloBbIX W | 3KpaH, IPOCKTOP, KOMIIBIOTCP
WHAWBUAYAJIbHBIX KOHCYHLTaHHﬁ,

TEKYILEro KOHTPOJIS u
OPOMEKYTOYHOU aTTECTAlUH
Y4eOHbIe ayTUTOPHU it | MeOenb: yueOHast meOeIb Microsoft Windows;
npoBeneHust abopatopHbix pabot. | TexHuueckue cpencrsa ooyuenus: | Microsoft Office
JlaGopatopust opraHMuecKOi XUMHH | TIEPEHOCHOE MYJIbTUMEIUHHOE
(aym. 410C) 00opyI0BaHue (HOYTOYK,

MIPOEKTOP)

O6opynoBaHue:

CTIeIHAT3UPOBAHHAST

nabopatopHast MeOenb  (CTOJIBI,
CTyINbsI, WKapbl 11 PEaKTHBOB U
00opyoBaHus, BBITSKHBIC
mKkadbl), CpeACTBa  MOXKAPHOU
0€301acHOCTH M OKa3aHMs MEepBOH

MEIUIIUTHCKON MOMOIIIH,
XUMHYCCKast nocyna u
obopymoBaHue, BECHI

nabopaTopHble dJeKTpoHHBIe A&D
EK-410i, snextporumrku — 10 mT.,
CYWIWIBHBI  mKad,  MeIIaIKu




MEXaHW4YeCKHUe — 8 MIT., MELIAJIKH
maruutHeie IKA HS 7 — 8 mr,,
pOTalMOHHbBIE HCTIAPUTENN — 2 IIT.,
pebpakromerp UPD-454 B2M,
IpudOpHI JUIs oTpeieNeHus
temiieparypsl iassienus [1TIT — 8
IIT., XUMHYIECKUE PEAKTHBBI.

Kypcogast paboTta He mpeaycMOTpeHa YIeOHBIM ILIAHOM.

VYueOHbie ayJIUTOPHU JUIst
KypCOBOTO MPOCKTUPOBAHUSI
(BBITTOJTHEHHUST KYPCOBBIX paboT)

Jns  camMocTOsTeNbHOW — paboThl  OOydYarOUIMXCS  IPEAYCMOTPEHBl  IOMELIECHHMS,
YKOMIUIEKTOBAaHHBIE CHEIMATH3UPOBAHHON MeOebio, OCHAIIEHHBIE KOMIIBIOTEPHON TEXHUKOH €
BO3MOXKHOCTBIO MOJKIIOUEHUS K ceTu «/HTepHeT» M o0ecrneyeHueM J0CTyIa B 3JIEKTPOHHYIO

UH()OPMAIIMOHHO-00Pa30BATEIFHYIO CPEly YHUBCPCHUTETA.

HaunmeHoBaHue TOMEIIEHUN 19
CaMOCTOSTETFHON pabOTHI
00yJarIIUXCs

OcHaIlleHHOCTb MOMEIEHUN I
CaMOCTOSTENIEHON pabOTHI
00yJarOIHXCs

HepequL JIMIICH3UOHHOT O
IporpaMMHOTO obecreueHus

TTomemieHue a1t caMOCTOSATEIHLHOMN
paboThI 00yJaromuxcs (IUTaTbHBIN
3ax HayuHo# Oubnmorexu)

Meobenp: yuebnas mebenb
Kommnexkr cnenuann3upoBaHHON
MeOeJn: KOMITBIOTEPHBIE CTOJIBI
ObopynoBanue: KOMIIBIOTEPHAs
TEXHHKa C TOJAKIIOUCHHEM K
nHpopManOHHO-
KOMMYHUKallUOHHOI
«HTepHeT» HM OCTyIOM B
ANEKTPOHHYI0  MH()OPMAIMOHHO-
00pa3oBaTENHHYIO cpemy
0o0pa3oBaTeNbHONH  OpraHM3AINH,
BeO-KaMephl, KOMMYHHUKAIIIOHHOE
obopynoBaHue, 0OOECIICYHBAOIIEE
JOCTYII K  CeTH  WHTEpHET
(mpoBoxaHOE COEIIMHEHHE U
0ecrpoBOJTHOE  COEIUHEHUE  TI0
texuonorun Wi-Fi)

CCTHU

Microsoft Windows;
Microsoft Office

TloMmenienne mjIsi caMOCTOSTEILHOM
paboTs1 oOydatonuxcs (aya.
401C)

Meobemn: yuebHas mebenb
Kommnexkt  crnenmann3npoBaHHON
MeOelH: KOMITbIOTEPHBIE CTOJIbI
O6opynoBaHnue: KOMIIBIOTEPHAsI
TEXHUKa C MOAKIIOYCHHEM K
nH}opMannoHHoO-
KOMMYHHUKaIIMOHHOH
«/lHTEpHET» W JOCTYmOM B
VIEKTPOHHYI0  HH(OPMALMOHHO-
00pa3oBaTeNbHYIO cpeny
00pa3oBaTeNIPHON  OpTaHM3AINH,
BeO-KaMephl, KOMMYHHUKAI[HOHHOE
obopymoBaHue, oOecTeunBaroIee
J0CTyl K CEeTHU HHTCPHET
(mpoBoaHOE coeMHEeHne u
0ecrpoBOJTHOE  COEJUHEHHE 10
texnosorun Wi-Fi)

CCTHU

Microsoft Windows;
Microsoft Office




