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1 Hesn v 3a1auM U3y4YeHUs JUCUMILIHHBI (MOXYJISA)

1.1 llean ocBOEHUNA TUCHUILIHHDI

Kypc «CynpamonexkynspHas XUMHs» 3HAKOMUT C OCHOBAMHU CYIPAMOJIEKYJIIPHOM XUMUH,
crocobaMu  CBSI3BIBAHUST MOJIGKYJI M HOHOB B CYIPAaMOJICKYJSIpHBIE  aHCamMOIH,
CaMOCOOHpAIOIIUMCSI M CaMOOPTaHHM3YIOIUMHUCA XHMHUUYECKHMMH CHCTEMaMHU. 3HAYMTEIIbHOE
BHUMaHUE VJENSETCS TaKUM BaXKHBIM 00JacTsM, KakK CYNpaMoOJEKyJspHas OHOXUMHUS U
CynpaMoJIeKyIsApHbINA cuHTe3. [IporpaMmMma npenonaracT CaMOCTOSTEIbHOE U3YUYCHHUE OTAETbHBIX
TEeM, aHAJIU3 HAYYHOU IUTEpaTyphl. BeImonHeHHe 1a00paTOpHOTO MPAKTHKyMa OO0ECreurBaeT
Jydiee YCBOCHHE M 3aKpeIyICHUE U3y4aeMoro MaTepuara.

1.2 3agaun AMCHUIIIMHEI

3amaun  gucuuiUiMHbl  «CyrnpamMolieKyJiipHas  XUMHUS»  COCTOST B OCBOCHHUH
po)eCCHOHAIIBHBIX 3HAHWHN U TOJYYEHUH MPOPECCUOHATBHBIX YMEHUW M HAaBBIKOB B 00JACTH
XUMHUHU CYITPAMOJIEKYJISIPHBIX U CAMOOPTaHU3YIOIUXCSI CUCTEM.

1.3 MecTo Aucuunjanubl (MOAyJisl) B CTPYKType 00pa3oBaTe/ibHOI NPOrpaMMbl

Jucuumnuna «CynpaMoneKkyisipHas XUMHUsS» OTHOCUTCS K 00si3aTenbHON yacTu bioka 1
"Mucuurmnuael (Moxynu)" y4eOHOro IUIaHa U SBJISETCA O0s3aTeNbHOW JAMCHUIUIMHOW. B
COOTBETCTBUU C pabouyuM yueOHBIM IUTAHOM JUCIHIUIMHA u3ydaercs Ha 4 Kkypce. Bun
MIPOMEKYTOUYHON aTTECTAIlMU: SK3aMEH.

Nzyyennto muctumiuubel  «CynpamMoneKyispHas XUMHS» MOPEIIIECTBYET HW3Y4YCHHE
nucuurinH «Heopranumdeckas xumus», «Opranudeckas XumMus» u «Dusndeckas XuMus.

1.4 Ilepevyenb MIaHMPYyeMbIX Pe3yJIbTATOB O0OY4YeHHUS] MO JUCHUILIMHE (MOAYJI0),
COOTHECEHHBIX C INIAHNPYEeMbIMH Pe3yJIbTATAMH OCBOCHHA 00pPa30BaTeJbHOM IPOrPaMMBbl

W3yuyenne naHHOM y4yeOHOM AMCUMIUIMHBI HAampaBlieHO Ha (OpMHpPOBaHHUE Y
00yJaroUMXCsl CIECTYIONMX KOMITETECHIIUN

KOI[ 1 HAUMECHOBAHUE NHAMUKATOPaA Pe3yHbTaTI>I o6yquI/1;1 MO0 AUCIHUIIIINHC
JOCTHKCHUSA KOMIICTCHIIMHU

OIIK-1. CiocobeH aHamM3UpOBaTh M HHTEPIPETHPOBATH PE3YJIBTATHl XUMUYECKUX 3KCIIEPUMEHTOB, HAOIIOCHUH
1 U3MEPEHUH
HOIIK-1.1. Cucrematu3upyer W aHaJU3UpYET | 3HAET OCHOBHBIE KJIACCHl U CBOMCTBA CyNpPaMONEKYJSPHBIX

pe3ynpTaThl  XMUMHUYECKHX 9KCIEPUMEHTOB, | CHCTEM

HAOJIIOJIEHUH, W3MEPEHMH, a TakkKe Pe3ylbTaThl | yMEeT IMPOBOAUTH aHAIN3 PE3yIbTATOB IKCIIEPUMEHTAIBHBIX

pacueToB CBOWCTB BEIIECTB M MaTEPHUANIOB paboTr 1O CHHTE3y M  HCCIEIOBAaHMSIM  CBOWCTB
CYIIPaMOJIEKYJISIPHBIX CHCTEM

NOIIK-1.2. IIpennaraer MHTEPIPETAalUIO | BIaJeeT HaBBIKAMU HCIONb30BaHUS 0a30BBIX MpPaBHI U

pe3yIbTaTOB COOCTBEHHBIX D3KCIIEPUMEHTOB M | 3aKOHOB XUMHU Ui 0OBSICHEHUS CBOICTB

pacyeTHO-TEOPETHYECKUX pabor C | CympaMoOJIeKyJSIPHBIX CHCTEM

UCIIOJIb30BaHHEM TEOPETUIECKUX OCHOB

TPAIMIIMOHHBIX U HOBBIX Pa3IeTI0OB XMMUHU
NOIIK-1.3. ®opmynupyer 3aKII0YeHUs ¥ BBIBOABI | yMeeT  (OpPMYyIHpPOBaTb  BBIBOJABI 110  pe3yjbTaTam
0 pe3yJbTaTaM aHaJlu3a JIMTEPaTyPHbIX AaHHBIX, | SKCIIEPUMEHTAIbHBIX pabOT 10 CHHTE3y M HCCIEJIOBAHHSIM
COOCTBEHHBIX 3KCHEPUMEHTAIBHBIX M PacdeTHO- | CBOMCTB CYNPaMOJICKYJIIPHBIX CHCTEM

TEOPETHYECKUX pabor XUMUYECKON
HaNpaBJICHHOCTU

OIIK-2. CrocoGeH TpOBOIUTH C COONIOJCHMEM HOPM TEXHHKHM O€30IIaCHOCTH XHMHYECKHH 3KCIIEPUMEHT,
BKITIOYAst CHHTE3, aHAJIN3, N3YYE€HUE CTPYKTYPhI M CBOMCTB BEIIECTB M MAaTEPHAJIOB, HCCIIEJOBAHUE MPOIIECCOB C UX

y4acTHEM
HOIIK-2.1. Paboraer c XUMHUYECKHMHU | YMEET OCYUIECTBISATh CHUHTE3, OYHUCTKY U BbIJEJICHUE
BEIIECTBAMH C COOJIIOACHWEM HOPM TEXHHUKH | CYyNPaMOJIEKYJISIPDHBIX  COEIWHEHHH ¢  COOJIOAEHUEM
6e3omacHOCTH CTaHIAPTHBIX HOPM TEXHUKH OE30MacCHOCTH B JIAOOPAaTOPHH
OpPTraHMYECKOTo CHHTE3a

HOIIK-2.2. CuHaTe3npyeT BeliecTBa 1 MaTepHaibl | 3HAeT OCHOBHBIE IIPUHLIMIIBL IIOCTPOEHHUS
pa3HON IPUPOABI C UCIOIB30BAHHEM MMEIOIINXCA | CYIPaMOJICKYyIApHBIX aHcaMOned W OCOOCHHOCTH HX
METOJHUK MIPAKTUYECKOTO HUCIOIb30BAHUS




KO)_I 1 HAUMCHOBAHUEC UHAUKATOPA
JOCTUKCHUS KOMIICTCHIIMN

P€3yJ'IBTaTI)I 06yquI/m 10 JTUCLHHUITITIMHE

yMeeT  IUIAaHHpOBaTh M OCYIIECTBIIITH
CYIIPaMOJICKYIISIPHBIX COSTUHCHHUN

CHHTEC3BI

BJIag€eT TPAaAWOUOHHBIMH W COBPEMEHHBIMHU METOAaMHU
OpPraHnv4CcCKOIro 1 HCOPraHM4CeCKOro CMHTE3a

HOIIK-2.3. IIpoBoauT cTaHgapTHBIE OMNEpaLUU
JUTSL OTIpeIeTICHHs] XUMUYECKOTO COCTaBa BEILIECTB
Y MaTepUaJIoB HA X OCHOBE

BJIaICET HaBbIKaMH OIIPCACIICHHUA XUMHUYECKOro COCTaBa U
CTPOCHUS CYIIPAMOJICKYJIAPHBIX CUCTEM

HOIIK-2.4. Uccnemyer cBOICTBa BEIIECTB U
MaTepHaJoB C HCIOJIb30BAHUEM COBPEMEHHOTO
HAYYHOTO 000PYIOBaHHS

BJaJ€eT HABBIKAMH HCCIEIOBAHHS CYIPaMOJIEKYIISIPHBIX
CHCTEM C KCIOJb30BAHUEM COBPEMEHHOIO HAYYHOTO
00opyIoBaHUsS

PeByHBTaTH 06yquI/151 0 AUCHUIUIMHE OJOCTUTAKOTCA B pPaMKaxX OCYLICCTBIICHHA BCCX
BUI0B KOHTAKTHOM M CAaMOCTOSATEIbHON pa6OTBI 06yqa}omﬂxc>1 B COOTBETCTBUH C YTBCPKIACHHBIM

y4€OHBIM IJIAHOM.

I/IH,Z[I/IKaTOpr JOCTHIKCHUA

KOMIIETEHIINH

cuMTaloTCd CHOPMHUPOBAHHBIMU  TIPH

JOCTHIKCHUHU COOTBCTCTBYIOIIHMX UM PE3YJIbTATOB 06yqu1/151.

2. CTpyKTYypa U colepKaHue TUCHUILINHBI

2.1 PacnipeaesieHue TPy10éMKOCTH JMCHUILUIMHBI 110 BUAAM padoT

OOmmiasi TpyA0EMKOCTh JUCIMIUIMHBI COCTaBisieT 4 3aueTHbIX eauHuibl (144 gaca), ux
acrpe/ieieHue 10 BUiaM paboT MpesIcTaBIeHo B Ta0iuLe

Bunsr pador Bcero dopma oOydeHus
4acoB OuHast
7
ceMecTp
(gachl)
KonTakTHas padoTa, B TOM 4HcJIe:
AyauTopHble 3aHATHS (BCET0): 70.3 70.3
3aHSITHS JEKIIMOHHOTO THUIA 34 34
sabopaTOpHbIE 3aHATHUS 34 34
IPAKTUYCCKUC 3aHATUL - -
CEeMHHAPCKHE 3aHSTHSI - -
HNHasi KOHTaKTHas padoTa:
KonTpons camoctosaTenpHor pabotsl (KCP) 2 2
[MpomexyTounas arrecraims (MKP) 0.3 0.3
CamocTosiTesibHAsi padoTa, B TOM YHCJIE: 38 38
OdopmiteHre 1ab0paTopHBIX paboT 24 24
CaMocTosATeNbHOE N3yUYEeHNE TEOPETHUECKOTO MaTepraia 10 10
IToxroToBka K TEKyIIEMy KOHTPOIIO 4 4
Kontpous:
[MoaroroBka K 9K3aMeHy 35.7 35.7
Oobmas yac. 144 144
TPYA0EMKOCTH B TOM YKCJIe KOHTAKTHasi padora 70.3 70.3
3a4. el 4 4

2.2 Copep:xanne TUCUMUIIJIMHBI

Pacnpenenenue Bu10B ydeOHON pabOTHI M UX TPYJOEMKOCTHU O pa3JieaM JAUCHUITUHBIL.
Pa3zzenbl (TeMbl) TUCHUTUIMHBI, 3ydaeMbie B 7 cemectpe (ouHast popma oOyueHus)




KonngectBo yacos
A Bueayaut
No HammeHnoBanme paznenos (Tem) yauITopHas opHas
Bcero pabota
pabora
JI 113 JIP CPC
1. Beenenune 8 4 - - 4
2. KartuonHsle perienTopsl 40 8 - 18 14
3. AHUOHHBIE PEleNTOPHI 8 4 - - 4
4. PerienTopbl HEHTPAIBEHBIX MOJIEKYJI 24 8 - 8 8
5. CamocOopKa CyIpaMosIeKyISIpHbIX CHCTEM 26 10 - 8 8
HUTOI'O no pasdenam oucyuniurvl 34 34 38
Konrpoiss camocrositensHoi padbotsl (KCP) 2 - - - -
IIpomexyTounas arrecranus (MKP) 0.3 - - - -
[ToaroToBka K TEKyIeMy KOHTPOIIIO - - - - -
OO01ast TPYA0EMKOCTb MO TUCIUTUINHE 144 - - - -

[Tpumeuanue: JI — nekmuu, [13 — npaktudeckue 3ansaTus / cemuHapsl, JIP — maGoparopHbie
sansitusi, CPC — camocrosiTenbHas paboTa CTyIeHTa

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

HanmenoBanue paznena dopma Tekymero

Coneprxanue pasnena (TeMbI)

(Temsr) KOHTPOJIA
1. |Bsenenue [IpenmMeTr ¥ OCHOBHBIE MOHATHUS CYNPaMOIEKYJISPHOW XUMMH. |yCTHBIH ONPOC
CBsi3b  MOJIEKYJSIPHOM M CyNpaMOJIEKYJSIPHOH  XHMHHU.
OCHOBHBIE OTambl pPa3BUTUS CYNPaMOIEKYISIPHOH XUMHU.
Benymme pmocTikeHuss B 00JAaCTH  CyNPaMOJIEKYJSIPHON
XUMUH, oTMeueHHble HoGeneBckumu npemusivmu B 1987 1 2016
T.
2. |BBenenwue OcCHOBHBIC THIIBI B3aUMOJCHCTBUII B CyNpaMONEKyJIIpHOH |yCTHBIN OIpoc

XUMHHU: BOJOPOJHBIE CBS3HM, MOH-UOHHBIE M HOH-THUIIOJIBHBIC
B3anmoeicTBusa. Cunbl Ban-nep-Baanbsca (opueHTannoHHbIE,
UHIYKIIMOHHBIE W JWUCHEPCHOHHBIE  B3aMMOJACHCTBHUS).
MexmonekynspHoe orTankuBanue. Ilorennuan JlenHapa-
JIkoHCA. T-KOMIUIEKCHBIE M T—T-CTAKUHT B3aMMOJACHCTBHS.
T'uapodoOHBIE CHITEL.

3. |Karnonnsie penentopsl |HoMeHKIaTypa W OCHOBHBIE METOABI CHHTE3a KpayH-3()MpOB.|yCTHBIH OIpoc,
Temrutataelit 3¢ ¢exr. Crocobbl cuHTE3a a3a-KpayH-3(HpOB.|pelIeHue 3a1ad,
Metox  BBIcOKOTO  paszbaBieHus. OOmme  npurHnuns | JIP1, JIP2, JIP3
CEJIEKTUBHOCTH KaTHOHHOTO KOMIUICKCOOOpa3oBaHUs ISt
KpayH-3(UPOB M POJICTBEHHBIX coenuHeHui. IlpuMeneHue
KpayH-3QUpOB B KauecTBe MeX(a3HbIX KaTaU3aTOpOB B
OpraHuueckux peakuusax. Iloganasl ¥ TPUIIOJAHABL.

4. |Karnonnsle perentopsl (CTpoeHMEe M cHOcoOBl CHHTE3a KPUIITAHJOB. BiMsHME|yCTHBIN ompoc,
CTPOGHHUS peleNnTopa Ha YCTOHYMBOCTH €ro KOMIIJIEKCOB.|pelIeHHe 3a/1a4,
Crpoenne u cnocoObl cuHTe3a napuaT-3¢upos. CesseBanue|JIP1, JIP2, JIP3
KaTHOHOB  aMMOHHUS  JlapHaT-3¢upamMu. bubpaxunaibHble
J1apuaT-3¢uphI.

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

6. |Karuonusle perientopsl  |MaKpOIUKIHYCCKHE OCHOBaHUS Iudda.|ycTHbiii onpoc,
TepMmonuHamMpudyeckuif  TeMIIATHBIA  3(G¢EeKT B CHHTE3€|pelIeHue 3aad,
Makpormkimnaecknx ocHoBauud Iludda. Cunepodopsr u ux|JIP1, JIP2, JIP3
CHHTeTHUYeCcKHe aHasoru. Crieneanibl Kak mpuMep AU(UIBHBIX
penenTopoB. YTIJIEBOJOPOIHBIE KATHOHHBIC PEIeNTOpPHl Ha




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

AHHOHHBIE PEeleNTOPHI

KaTtanuHanabl 1 IPOTOHUPOBAHHBIE KPUIITAHIBI KaK IPUMEPEI
AQHMOHHBIX penentopoB. Bmusiane pH cpenpl Ha cBs3bIBaHKE
pasnuuHBIX CcyOcTpaToB KpunTaHaamu.  OTIHMYUTENbHBIC
O0COOCHHOCTH aHHOHOB, BIIMSIONIME Ha UX CEJICKTHBHOE
CBsI3bIBaHME penentopamu. OOLIME NPUHIMIBI HOCTPOCHHUS
AQHHOHHBIX PELENTOPOB. PerenTopsl Ha OCHOBE MaKpOLUKIOB
KpHNTaHJHOTO THIA. CeIeKTUBHOCTh OXHO3APSAAHBIX AaHUOHOB
K TomoOHBIM perenitopaM. PacmmpeHHBIe TOPQHUPHHOBHIC
MaKpOLHKJIBL

pelieHue 3aaad,
YCTHBIH OIIPOC

AHUOHHBIE pELENTOPHI

AHUOHHBIE peuenTopsl Ha OCHOBE COEIMHEHUI
LUKJIO()AHOBOTO THIIA C TPOTOHUPOBAHHBIMH AMUHOTPYIITAMH.
PerenTopel Ha OCHOBE T'yaHWAWHHSA, OOIIAsi CXeMa CHHTE3a
TyaHHJIUHHEBBIX X035€B. AHTUKpayHbl. CTpOeHHE KOMILTIEKCOB
AQHTUKPAyHOB C pPa3lUYHbIMM aHMOHAMHU. MeTallIOIeHOBbIE
pelenTopsl KU JpyrHe XO03d€Ba Ha OCHOBE KOMIIJIEKCOB
MeTaJyIoB. JIMTONMHBIM peuentop Ha OCHOBE YypaHWIa.
AHHMOHHBIE PELENTOPHI THIA «THAPUAHAS TyOKa» U KATHOHHBIE
pelenTopsl THHA «IIPOTOHHAs T'yOka». BiumsHue cTpoeHus
MOJIEKYJIBI PEIeNTOpa Ha pa3Mep CBA3BIBAEMOTO cyOcTpaTa.

pelIeHne 3a1ad,
YCTHBIHN OIIpOC

PeuenTopsr
HEHTpaIBHBIX MOJICKY T

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

YCTHBIH OIpoc,
pemenue 3anad,
JIP4, JIPS

10.

Penentopsl
HEUTPAIILHBIX MOJIEKYJI

KanukcapeHsl 1 pe30oplHapeHbl, UX CTPOSHHUE U IPUMEHEHHE
B Ka4€CTBEC pCUCHTOPOB  JIA HeﬁTpaJ'IbeIX MOJICKYJI.
IMonyyenue PE30PLUHAPEHOB. XuMHYeCKH
MoIU(UIMPOBaHHBIE KalMKCapeHbl. KaBuUTaHAbI Ha OCHOBE
KaimkcapeHoB. OOmasi cxemMa OOMEHHBIX IPOIIECCOB B
KaBUTaTax. PelenTopsl Ha OCHOBE MIMKOJYPHIIA, TONyYCHHE
KyKypOutypuia. PenenTopsl ¢ KECTKOH MOJEKYISAPHOR
CTPYKTYpPOil Ha OCHOBE KOHKHHOB. «MOJIEKYJIApHBIC ITHHLETHD)
KaKk pelenTopsl  HeHWTpanbHBIX  MoONeKyn. IlomydeHue
LUKIO()AHOBBIX PELENITOPOB.

YCTHBIH OIIpOC,
pelieHue 3azad,
JIP4, JIP5

11.

PeuenTopsl
HEHTPaIEHBIX MOJICKY T

CrpoeHHEe W OCHOBHBIE METOJbl CHHTE3a KapLEpaHIOB.
[Ipumepsr PEaKIMOHHOCTIOCOOHBIX HUHTEPMEIUATOB,
UHKAIICYJINPYEMBIX B Kapuepanjax. Tumnsl kiaTparos. I'a3oBsie
rujpatel (rHApaT MeTaHa: CTpOeHHe, CBOiicTBa, (a3oBas
quarpamma). Tumsl mosiocTelf B KJIATPaTHBIX THApaTax.
KnaTtpaTel THAPOXMHOHA: CTpPOCHHME, BIHSHHE pa3Mepa
MOJIEKYJIBI TOCTS Ha CTETIeHb 3aloIHeHIs oocTed. KimaTpaTs!
MOYEBHHBI U THOMOYEBHHBI KaK MPUMEPHI TYOYJIaTOKJIATPATOB.

YCTHBIH OIpoc,
pemeHue 3aad,
JIP4, JIPS

12.

Peuenrtopsl
HEUTPAIBHBIX MOJIEKYJI

LleomnThl: XUMUYECKUH cocTaB, KiIacCU(UKaAMs, IPUMEHEHUE
B NIPOMBIIUIEHHOCTH. [TpUpoaHbIe U CUHTETUYECKHE LIEOTUTEL.
CTpyKTypbl HEOJUTHBIX siyeek. CHHTE3 LEOJMTOB: oOIIas
CXeMa, YCJIOBUS CHHTE3a, BJIMSHHE Pa3INYHbIX (AKTOPOB Ha
COCTaB M CTPYKTypy oOpasylomuxcsi mpoxykroB. lLleomur
ZSM-5, ero crpoeHMe W TpUMEHeHHE. VIHTEepKalsAThI.
[Tpumeps! x03s1eB crroncToro crpoeHns. OCHOBHBIE TapaMeTPHI
HHTEPKAIATOB. Kackanst CTPYKTYD HHTEPKAJIATOB.
Knaccuueckass wmoxmens u  monens  Jlaymaca-I'eponpa.
WuTepkanatel  TpaduTa:  CTpOEHHE, TPHMEPHl  TOCTei,
0cobeHHOCTH 00pa30BaHMSL.

YCTHBIH OIpoc,
pelieHue 3ajad,
JIP4, JIPS

13.

Camocbopxka
CYNIPaMOJIEKYIAPHBIX
cucTeM

KaTeHaHI)I nu pOTaKcaHH — MOJ'IeKyJ'H)I C MCXaHUYCCKHUM THUIIOM
cBs3pIBaHus. OOIIas cxeMa CHHTE3a KATEHAHOB U POTAKCaHOB.
CraTucTUuecKuil MoAXo B CHHTE3€ KATEHAHOB U POTAKCAHOB.
NmmoOunu3anusi Ha TOBEPXHOCTH CMOIIBL «3aKpeIUICHUE)
MaKpOLMKJIOB IIPH [IOMOIH 7,7 ~-CTOKUHI-B3aUMOJICHCTBUH.

YCTHBIH OIIpOC,
peleHue 3a1ad,
JIP6, JIP7




14. |Camocbopxka OcCHOBHBIE IPUHLUIHAIBHBIE TOJXO0ABI B CHHTE3€ POTAKCaHOB. |yCTHBIN OIpocC,
CyNpaMOJIEKyJIIPHBIX Monexyna oauMnuaaaHa. «3aKpeIuieHHe» MaKpOLUKIOB MpH|pelleHue 3aady,
CHCTEM oMo runpodoOHbIX  BlaumopedcTBuid.  [Ipuauun|JIP6, JIP7

BCIIOMOTATEIbHON KOBAJIECHTHOM CBSI3U B CUHTE3€¢ KaTCHAHOB.
IIpuHIMO KOOpAMHAIMM C HOHOM MeTaula. XHMHUYECKUe
peaxIuy, MO3BOJIAIONINE 3aMbIKaTh MAaKPOUUKIbL. [ enmukaHab
n renukatel. Kimaccupukanns u BO3MOXKHBIE KOH(QHUTYpPALHH
reaukaToB. MOHO- 1 OusiiepHBIE TeNKATHI.

15. |Camocbopka CuHTE3 NIMHUHHBIX TelMnKaHAoB. Mcrmons30BaHre BOJOPOIHBIX |yCTHBIN OMPOC,
CyNpaMOJIEKyJIIPHBIX cBs3ed  mmst  (DOPMHPOBAHMSA  CIUPAIBHBIX  CTPYKTYD.|pELICHHE 3a/ad,
CUCTEM Monexymnspusie y3usl. CHHTE3 MOJEKYIApHBIX y3noB c|JIP6, JIP7

HCIONB30BAaHUEM  NPUHIMIA  BCIIOMOTATENIbHOW  CBA3H.
Monexymnspusle komblia boppoMeo — crpoeHme u oOmwHi
IpuUHIUN cuHTe3a. OCHOBHBIE TUIBI MOJIEKYJISIPHBIX Y37I0B.

16. |Camocbopka MornekyisipHble ycTpoiicTBa U acceMOuepbl. MoeKyIapHbIe|yCTHBII ompoc,
CyNpaMONEeKyJIPHBIX YeTHOKU. MoJeKynspHble MepeKnoyaTeIn U MOJEKYJISIpHbIe|pelleHue 3a1ay,
CHCTEM «mpTeY. MonekyspHble mapHupbl.  Aymoctepuueckue |JIP6, JIP7

nepekiatovaresnd. MOoJeKyasapHbele JBUTATEIM Ha OCHOBE
XUMHUUYECKUX Peakuuil. MoNeKyJsIpHbIC ABUTaTEIN HA OCHOBE
(OTOXMMUUECKH aKTUBHUPYEMBIX JIBOMHBIX CBS3CEH.
HanoasToMo0mIH.

17. |Camocbopxka MornekyisipHblE TIpOBOJA: CTpOeHHE W (QYHKIMH. Bumasl|ycTHBII ompoc,
CyNpaMOJIEKyJIIPHBIX MOJIEKYJISIPHBIX IIPOBOJIOB. Jenapumepsr: o01mas |pemenne 3aad,
CUCTEM XapaKTepuUCTHKa, 0Oa3oBas TepMuHONOTHs, cTpoeHne u|JIP6, JIP7

OCHOBHBIC CBOMCTBA. HpI/IMCHeHI/Ie ACHAPUMCPOB B HAYKE H
TCXHUKCE. 0611[35[ CXEMa CHMHTE3a JCHAPHUMCEPOB.

JabopaTropHbie padoThl)

2.3.2 3aHATHSA CEMUHAPCKOr0 TUNA (IPAKTHYECKHEe / CEeMUHAPCKHE 3aHATHSA/

No HanmenoBanue paznena TematuKa sanaTHI/paboT ®dopma Tekymero
(Temsr) KOHTPOJIA
1. |Katuonnsle perienitopsl  |OKUCIICHIE OPTaHMYECKIX COSIMHEHUH IepManranaToM kamus [JIP1
B IPUCYTCTBHH AHOCH30-18-kpayH-6
2. |Karnonnsre penenropsl  |CuaTe3 N,N'-Buc(Cannnniuaes)-opTo- JIP2
dhenmnenmuamuaa. Yactsp 1.
3. |Karuonnsre penenrropel  |CuaTe3 N,N'-Buc(Cannnnmuaes)-opTo- JIP2
dbennnennuamuna. Yacts 2.
4. |Karunonnsie penentopsl |Cunre3 O,0-1u(2-HUTPO(HEHOKCH)-3THIICHT KOS JIP3
5. |Peuentopst CuHTe3 QTajJouaHnHOB JIP4
HEUTPaIbHBIX MOJIEKYJI
6. |Peuenropsl Peakiun  o0pa3oBaHHs KOMIUIEKCOB  «TOCTBh-XO3siMH»  c|JIPS
HEWTPAJIbHBIX MOJIEKYJ  |y4acTHeM KpaxMalia M IIMKIOJACKCTPUHA
7. |CamocOopka TeMIulaTHBIN CUHTE3 KOMIUIEKCOB IIEPEXOAHBIX METAJIIOB JIP6
CYIPaMOJIEKYJISIPHBIX
CHCTEM
8. |Camocbopka TeMruiaTHbIN cHHTE3 OMC(alleTHUIIAIeTOHATA) HUKEJIS JIP7
CYIPaMOJIEKYJISIPHBIX
CHCTEM
9. |- Perenue 3aa4 1o CynpamMojIeKyIIpHONR XUMUH pelieHue 3a1au

3amura taboparopHoii padotsr (JIP), kontposbhas padora (KP).

2.3.3 IlpuMepHasi TeMaTMKa KypcOBBIX padoT
KypcoBas paboTa He nmperycMOTpeHa y4eOHbIM IIJIaHOM.

2.4 TlepeyeHb y4eOHO-METOAUYECKOT0 o0ecreyeHusi AJIsl CaMOCTOSITeIbHON padoThI
00y4YaOIIHUXCS 10 TUCHHILINHE

Ne

Bug CPC

[TepedeHsb yueOHO-METOIUIECKOTO 00ECTICUSHHST TUCITUTUIMHBI 10
BBITIOJTHEHUIO CAMOCTOSTEIEHOW PabOThI




1 | Odopmienue naboparopHbeix |MeToauyeckne peKOMEHIAIMK K OPraHn3aluy ay JUTOPHOH U BHEAY AUTOPHOU
pabot (camocTOsTENBHOI) PabOTHI CTYIEHTOB: MeToaYeckue ykazanus / coct. T.I1.
Cropoxenko, T.b. Ilounmnok, A.B. becmano, H.B. Jlo3a. — KpacHonmap:
Ky6anckwuii roc. yH-T, 2018. - 89 c.

2 | CamocrosrensHoe nzydenue |[lopososa, C. E. BBenenue B CynpaMosIeKyISIpHYI0 XUMHIO: YaeOHOe mocoone
teopetndeckoro marepuana |/ C. E. ITopozoBa. — Ilepms: [THUITY, 2012. — 124 ¢. — ISBN 978-5-398-

00753-4. — Texct: 37eKTpoHHBI // JlaHB: BIEKTPOHHO-OHOIMOTEYHAS

cucrema. — URL.: https://e.lanbook.com/book/160950
4 IloaroTtoBka k Tekymemy |Metoauueckne peKOMEHAAUMH K OPraHU3aluy ay JUTOPHON U BHEAY IUTOPHOU
KOHTPOJIIO (camMocTOsTENpHOM) PaOOTHI CTYIEHTOB: MeToandeckue yka3anus / coct. T.IT.

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

Y4eOHO-METOIUYECKUE MaTepuasbl JUIsl CaMOCTOSITENIbHOM pPadOThl 00yYaroIUXCs U3
YHCiIa MHBAIKU/IOB U JIUI C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMHU 3/10poBbsi (OB3) npenocrapistoTcs
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYCHUSM UX 37J0POBbS U BOCHPUATHS HH()OPMAITIH:

JUst I ¢ HapyIIEHUSIMU 3pEHMSL:

— B I1€4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA,

— B popMe ayauodaiina,

— B IIeyaTHOM opMe Ha s3bIke bpaiins.

JUist i1 ¢ HapyIIEHUSIMH CITyXa:

— B IIeYaTHOM opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JUist 11 ¢ HapyIIEHUSIMU OTIOPHO-/IBUTATEIBHOTO arapaTra:

— B mieyaTHoOU hopme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA,

— B ¢popMme ayauodaiina.

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

3. Oo0pa3oBaTe/ibHbIEe TEXHOJIOTMH, NPUMeHsieMble NMPH OCBOCHUM JUCIHUNIHHBI
(Mmoay.ns)

B xoxe wu3ydeHMs [OHCUMIUIMHBI MPEIYyCMOTPEHO HCHOJIB30BAHUE  CIIECIYIOIINX
00pa30oBaTeNbHBIX TEXHOJOTHH: JIeKIMH, Ja00paTOpHBIE 3aHATH, CaMOCTOSITENbHas paboTa
CTYJEHTOB.

KoMneTeHTHOCTHBIN MOAXOA B paMKax MpEenojaBaHUsl IUCUUILIMHBI peaqu3yercs B
UCIIOJIb30BaHU Y HHTEPAKTHBHBIX TEXHOJIOTHI U aKTUBHBIX MeTO10B (Ipo0ieMHast jiekius, padbota
B MaJIbIX IPyIIax) B COYETAHUH C BHEAYIUTOPHON pabOTOH.

Nudopmaninonnble  TEXHOJOTHH, NPUMEHSEMbIE TNPU U3YUYEHUU JTUCHUTLIIUHBIL:
HCITOIb30BaHNE UH(GOPMAITMOHHBIX pecypcos, JOCTYIIHBIX B uH(GOPMaIMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTh HTepHeT.

AnanTuBHBIE 00pa30BaTENbHBIE TEXHOIOTUH, IPUMEHSIEMbIE IPU U3YYCHUN TUCITUTLTAHBI
— Uil JIAIl C OTPAaHWYECHHBIMU BO3MOKHOCTSIMU 3I0POBbSI TMPEIYCMOTPEHA OpPraHU3aALMS
KOHCYJIbTallMli C UCIIOJIb30BAHUEM DJIEKTPOHHOM IOYTHI.

4. OueHoYHBIe CpeACTBA UIA TEKYIIero KOHTPOJSI  YCNeBAeMOCTH H
NMPOMEKYTOYHOM aTTecTaluu

OneHouyHbIE CpeACTBa MpeIHa3HAYeHbl AJs KOHTPOJS M OLEHKH 0Opa3oBaTeIbHBIX
JOCTHKEHUI 00y4JaronXcsi, OCBOMBIINX MPOrpaMMy yueOHOM JUCUUIUIUHBI «Hanoxumusy.




OueHoYHBIE CPEACTBA BKIIOYAET KOHTPOJIBHBIE MATEpUAIbl ISl MPOBEACHUS TEKYyLIero
KOHTPOJIs B (popMe 33134 JUIs PELICHUs B ayAUTOPHH, KOHTPOJIBHBIX BOIIPOCOB K J1a00PaTOPHBIM
paboTam, ¥ MPOMEKYTOUHOI aTTecTauuu B (popmMe BOIIPOCOB K 3a4eTy.

CTpyKTYypa OLIEHOYHBIX CPEACTB JJIsl TeKYLIeil U MPOMeKYTOYHOM aTTeCTaluu

Kon u HanmeHoBaHue HammeHoBaHME OIIEHOYHOTO CPENICTBA
Ne PesynbraTel 00yueHus
HHAWKaTOpa . [IpomexxyTounas
/11 (B cooTBeTcTBUH C 1I. 1.4) Texymmii KOHTPOJIb
(B cootBeTcTBHH C 1I. 1.4) aTTecTalus
HOIIK-1.1. 3HAeT OCHOBHBIC KJIACCHL U | YCTHBIHA OIIPOC Bonpoc Ha
Cucrematusupyer U | CBOWCTBa JK3aMeHe
AHATM3UPYET PE3YNbTATHl | CYNpPaMOIEKYIIAPHBIX
XUMHYECKUX CHCTEM
SKCIIEPUMEHTOB, yMmeer mpoBoauTh aHanu3 | JlabopatopHas paboTa -
1 | naGmroneHuil, u3MepeHUH, | pe3ysbTaToB
a TaKKe  Ppe3yIbTaThl | HKCIEPUMEHTATBHBIX
pacueroB CBOWCTB | pa0OT MO CHHTE3y W
BEILIECTB ¥ MaTepualioB HCCJIEIOBAaHHUSM  CBOWCTB
CYIpaMOJIEKyJISIPHBIX
CHCTEM
HOIIK-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 U | CYIpaMOJICKYIISIPHBIX
PacueTHO-TEOPETHICCKUX | CHCTEM
paboT ¢ UCTIOIB30BaHIEM
TEOPETHYECKUX OCHOB
TpaAUIIMOHHBIX W HOBBIX
pa3iesoB XUMUU
NOIIK-1.3. yMeeT dbopmynuposath | JlabopatopHas pabora -
DopMmynupyer BBIBOJBI IO pe3yJIbTaTaM
3aKJIIFOYCHHUA U BBIBOABI I10 OKCIICPUMEHTAJIbHBIX
pe3yJnbTartam aHaju3a | paboT 1O  CHUHTE3y H
3 | MTEPATYPHBIX  JAHHBIX, | HCCIE/OBAHHMAM CBOWCTB
COOCTBEHHBIX CYIIPaMOJICKYJIIPHBIX
SKCIICPUMEHTANBHEIX W | CHCTEM
pacueTHO- TEOPETHIECKUX
pabot XUMHYIECKOH
HaIPaBJICHHOCTH
NOIIK-2.1. PaGotaer c | ymeer ocymecTBiisATh | JlJaboparopnas pabota -
XUMHNYECCKUMHU CHUHTC3, OYHNCTKY n
BCIIECCTBAMU C BBIJICJICHUC
cobutoIeHreM HOPM | CYIpaMOJIEKYJISIPHBIX
4 | TEXHHKH 0e30macHOCTH COeAMHEHU I c
coOuoIeHIEM
CTaHIAPTHBIX HOPM
TEXHUKH O€30MacHOCTH B
naboparopun
OpPraHW4ecKOro CHHTE3a
HOIIK-2.2. Cunresupyer | 3HaeT OCHOBHBIE | YCTHBIN OIPOC, PELICHUE Bonpoc Ha
BEIIECTBA W MaTepHaibl | IPUHIMIBI  [OCTPOCHUS | 3a/1a4 B ayJUTOPUU 9K3aMeHe
pasHOM  MPHPOABI  C | CyNPaMOJIEKYJSIPHBIX
HCIIOJIB30BaHHEM aHcaMOiieit 1 0COOEHHOCTH
UMECHOINUXCA METOAUK Hnux IMPaKTU4YECKOT 0
HCIIOJIb30BAHHS
5 yMeeT IutaHupoBath U | JlabopaTtopHas pabora, -
OCYILIECTBIISITH ~ CHHTE3bl | PELICHHE 33124 B &y JUTOPHH
CYIPaMOJIEKYISPHBIX
COCJIMHEHUIT
BIaZiceT TpaauimoHHbIMU | JlabopaTopHas paborta, -
u COBPEMCHHBIMHU | PELICHHUE 3a/1a4 B Ay TUTOPUU




METOAaMH OPraHUYCCKOTOo

u HEOPraHUYECKOTo
CHHTE3a

HOIIK-2.3. IIpoBogut | Bnageer HaBbikamu | JIaboparopnas pabora

CTaH/apTHHIC OIEpaluH | ONpeAeIeHHs

ULt OIpeZieNICHUs] | XMMUYECKOTO CcocTaBa |

XHUMHYECKOTO COCTaBa | CTPOCHUS

BEILECTB ¥ MATEPHAIOB Ha | CYMPaMOJIEKYJISIPHBIX

UX OCHOBE CHCTEM

NOIIK-2.4. Hccnenmyer | Bianeer HaBeIkamu | JlaboparopHas pabota

CBOMCTBAa  BEUIECTB W | HCCICIOBAHUS

MaTepuaaoB C | CympaMoOJeKyJIIPHBIX

HCIIONIb30BaHUEM CHCTEM C HMCIOJB30BAHUEM

COBPEMEHHOI'0 HAyYHOTO | COBPEMEHHOTO HAy4JHOTO

o0opyoBaHust 00opyioBaHus

TunoBbie KOHTPOJIbHBbIE 32JaHUSI MM HHbIE MaTepPUAJIbl, HeO0X0IMMBbIe /ISl OLIEHKH
3HAHWH, YMeHHIi, HABLIKOB H (MJIH) ONBITA JeSITeIbHOCTH, XapPaKTePU3YyIOIIHNX 3TANbI
¢dopMupoBaHusi KOMIIeTEeHIIMA B MIpollecce 0CBOEHHUsI 00Pa30BaTeIbLHONH MPOrPaMMBbl

3aoanusn 013 KONNEKMUBHO20 PeUuleHUs 8 ayOumopuu

1) [TpuBenute crioco6(bl) MOMyUYEHUSI JAHHOTO MaKPOILUKJIIA!
L, D
0O o
L/
2) HazoBuTe qaHHBIE MAKPOITUKIIBI:

(90
[O o] C\Iﬁl o/j

O o ?\/O\)O
Lo o0

3) HapucyiiTe MakpoLuKi, KOTOPbI MOXET OBITh IMOJIyuyeH IO peakuuu YTH U3

CJIEIYIOINUX KOMITIOHEHTOB:

CN o
NH,
o) OH
H,C” " CH [
7 CH, O OH
CHO

CN (6]

4) [IpenyioxxuTe METOJ TMOTYyYEHUS XUPATBHOTO MakKpoIWKia 4 1Mo peaknuu YTH,

HUCXOAd U3 CIICAYIOIUX pCarcHTOB. Hanuimmnre Mmexanu3m pCaKkmuu.



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
( yl cystine) o o Z o
\ > N N
.
cloc” "N” >cocl 0 o
NH HN
MeOOC—&/S_S\/—COOMe
4
5) [lpennoxxkuTe METON TONYYCHUS XHUPAIBHOTO MAakKpoUMKIa 5, wucxoas wu3
CIICTYIOIINX PearcHToB 6-8:
PhCH,O OCH,Ph
HO._ _.COOEt (”‘OH & 5/\0"g 2
j/ o PhCH,Br — =~ j/
Ho” "“COOEt \ $ 2 o
6 gH PhCH,0 O~ OCH,Ph
5
6) [Ipennoxure cxeMy (BKJIIOYas MEXaHM3M) T[OJIYYEHHMsS MAKpOLUKIAa U3
NPe/II0KEHHBIX NCXOAHBIX PEareHTOB:
H H

N \[(])/ HO\H/\O/\H/OH
X O

Ns -
°C -NH,
H,C
7) [Ipennoxure cxemMy (BKJIIOYas MeEXaHM3M) TMIOJIYYEHHMsS] MaKpOIMKIa U3

MPEAJIOKCHHBIX UCXOAHBIX PCArCHTOB!

ol COOH

N
@ H3C\H/CH3 H3C\C|I‘|:,NH2
B O] HOOC CH

8) Ipemnoxute cxemy (BKIIOYAas MEXaHU3M) MMOJyUEHHS CICIYIOIIEr0 MaKpOIHKIa (I10
peakuu YTH, BKIIOYas CTa U0 BOCCTAHOBJICHHS):

N
(N
e
b)N\J

9) Hpe,Z[J'IO)KI/ITC CXCMY (BKJ’IIO‘la}I MCX&HI/ISM) MOJIYYCHHU A MAaKPOLIUKIIA U3 NPCIIIOKCHHBIX
HCXOAHBIX PECArcHTOB:



HO
3
~_NC
CN/A\V/N\/,\ (CH,0), CH,NH, 3L\/N OH
NC

10) TIpemnoxure cxemy (BKJIIOYas MEXaHW3M) IMOJYYEHHUS CIIEAYIOIIET0 MaKpOIHKIIA
(ucxomss W3 TPEIIOKEHHBIX HMCXOJIHBIX pPEarecHTOB, W JPYTHX HEOOXOMMMbIX- Ha Bare
YCMOTpPEHHE).

(o

o T o O
-
o o OMe HO OMe OH
K/O\)

11) Ipemnoxkute cxemy (BKIIOYas MEXaHH3M) IMOJYUYCHHs CIICAYIOMIETO MaKPOIUKJIa
(ucxonst M3 TPENTIOKEHHBIX HCXOMHBIX PEAareHTOB, W JPYTHX HEOoOXOIUMbIX — Ha Barie

YCMOTpPEHHUE):
("o
H,C nH o HN
: i :: O
H.C o)
’ K/ O\)
Konmponsnwvie éonpocwi k nabopamopnuvim pabomam (npumepbot)

1) Ob6bsacHute posnb KpayH-3¢upa B ONHMCBIBaeMbIX mponeccax. [loyemy KoHCTaHTa
00pa3oBaHMsi KOMIUIEKCA HAMHOTO OOJbIlle €IUHMIBI, XOoTsA JuuHbl cBsseir O..K™ B
aKBaKOMILJIEKCaX U B JAHHOM CITy4ae COIMOCTaBUMBI?

2) ITpu narpeBanun SalophH2 B metanone npu 50 °C ¢ aneraroM HUKEIS B MOJSPHOM
cootHomenun 1 : 1 oOpa3yercss KpacHO-KOpHUHEBBIH ocamok coctaBa C2oHi14N2O2Ni.
[TpennoxuTe CTpyKTYpy JAHHOTO MPOJYKTA.

3) Ilpeanonoxute, ¢ MOMOILIBIO KakKUX AajdbHeWmux mnpespauieHuit SalophHz moxHO
NPEBPATUTh B IUKINYECKUN CYyIPaMoOJIeKyIpHbIN aurana’?

4) Hapucyiite cTpyKTypHYIO popMyiy quruapara 6uc(2,4-neHTainoHaTo ) HUKEIs.

5) lIpu neruaparanuy aneTUIaleToHaTa HUKeNs (KUIsTYeHUe ¢ TOJIyoJIoM, Hacaika JnHa-
Crapka) oOpasyercsi O€3BOJHBIN alleTUIIALIETOHAT HUKENsS, KOTOPBIA CyIIecTByeT B Qopme
tpumepa Niz(acac)s (acac = aleTHIaneToH). HAPUCYHTE BO3MOXHYIO CTPYKTYPHYIO (GopmyIry
ATOr0 CyNpaMOJIEKYJISIPHOTO accolidara, eciii u3BecTHo, uto TpuMep HE mmeer nuknmdeckoro
CTPOEHHUS.

3ayeTHO-3K3aMeHANIMOHHbIE MAaTepHAJIbl I TNPOMEKYTOYHON  aTTecTaluu
(3x3ameH)

1. Cnucox éonpocoé 0na nod2omoexku K IK3ameny

1. IIpenMeTr 1 OCHOBHBIE MOHATHS CYNPAMOJIEKYJISIPHOM XUMHUHU. CBA3b MOJIEKYJISIPHOM U
CYNpaMOJIEKYJISIPHON XUMUH.

2. OcHOBHBIE 3Tambl Pa3BUTHUS CYNpPaMOJIEKYJISIpHON XuMuu. Bemymiue nocTuxeHHs B
001aCTH CynpaMoJIeKyIsIpHOM XUMHUH, oTMeueHHble HoOeneBckumu npemusimu B 1987 u 2016 .



3. OCHOBHBIE THUIIbI B3aUMOJECHCTBUN B CYNIPaAMOJIEKYJIAPHOU XUMHH: BOAOPOJIHBIE CBA3H,
MOH-MOHHBIC ¥ HOH-AMIIOIBbHBIE B3aUMOICHCTBUSI.

4. Cunel Ban-pep-Baanbca (opueHTalMOHHBIE, HHIYKIMOHHBIE M JUCIEPCHOHHbBIE
B3auMoeiicTBus ). MexmonekyinspHoe orrankuBanue. [lorennuan Jlennapa-/[xxoHca.

5. T-KOMILJIEKCHBIE U T—T-CT3KUHT B3auMojeicTBus. ['unpopoOHbIe CUIIBL.

6. HomeHknatypa 1 OCHOBHBIE METO/IbI CHHTE3a KpayH-2(pupoB. TeMrnatHeiid 23 QexT.

7. CmocoObl cuHTe3a a3za-KpayH-3gupoB. Merton Bbicokoro paszbaBienus. OOmue
OPUHIUNBL  CEJIEKTHUBHOCTH KAaTHOHHOTO KOMIUIEKCOOOpa3oBaHHs Uil  KpayH-3(QUpPOB H
POJCTBEHHBIX COEIUMHEHUH.

8. Ilpumenenune kpayH-3(pUpoB B KauecTBe MeX(a3HbIX KAaTaTU3aTOPOB B OPraHMYECKHX
peakuusx. [lonanabl ¥ TpUOIAH/BI.

9. CrpoeHue M CrmocoObl CHHTE3a KPUNTAHIOB. BinsHUEe CTpoeHHs pelentopa Ha
YCTOMUMBOCTB €r0 KOMIUIEKCOB.

10. Ctpoenue u cnocoObl cuHTe3a Japuar-3gupoB. CBs3bIBaHHE KATHOHOB aMMOHHMS
napuat-3pupamu. bubpaxuanpasie TapratT-3QuUpsI.

11. Crpoenne u cuHTe3 cdepaHnoB. ['MOpHUIHBIE pelenTOpsl Ha OCHOBE CHEPaHIIOB.
CpaBHeHue 3(p(peKTUBHOCTH CBSI3bIBAHUS KATHOHOB CepaHAaMu U JPYTUMH peLeNTOPaMH.

12. CrnocoObl cMHTE3a W HOMEHKJATypa KalukcapeHoB. KoHdopmaiuu kamukcapeHOB.
Oco0eHHOCTH CBSI3bIBAHUS PA3IUYHBIX KATHOHOB KAJIMKCAPEHAMHU.

13. Makponmkimueckue ocHoBanus [ludda. Tepmonunamudeckuii TeMriatHeiid 3¢ dexrt
B CHHTE3€ MakpoluKiIndeckux ocHoBanuil llugda.

14. Cunepodopsl U ux cuHTeTHYEeCKHe aHaord. CreneaHnpl Kak MpuMep AUQPHIBHBIX
peLenTopoB.

15. YrneBomopoaHbie KaTHOHHBIE PEHENTOPhl HA OCHOBE IMOJMAIKEHOB M LUKIO()AHOB.
Homenknarypa 1 criocoObl CHHTE3a MPOCTEUIINX [UKIO(PaHOB.

16. KaTannHaupl 1 IPOTOHUPOBAHHBIE KPUITAHBI KaK IIPUMEPBI aHHOHHBIX PELIENTOPOB.
Bnusiaue pH cpezbl Ha cBsA3bIBaHME PA3IUYHBIX CyOCTPATOB KPUIITAHIAMH.

17. OtnuunTenbHble OCOOEHHOCTH aHUOHOB, BIUSIOUINE HAa UX CEJIEKTUBHOE CBSI3bIBAHME
peuentopamu. OOIIME IPUHIHUITBI TOCTPOEHUS] AHUOHHBIX PELIENTOPOB.

18. PemenTopsl Ha OCHOBE MAaKpOIMKIOB KpUNTaHAHOTO TuHa. CeleKTUBHOCTh
0JTHO3apsAHBIX AHUOHOB K MOZI00HBIM perenTopaM. Pacimpennbie noppupruHOBbIE MAKPOLIUKIIBL.

19. AHUWOHHBIE peHenTopbl Ha OCHOBE COEIWHEHHWH IHMKIO(PAHOBOIO THUIA C
NPOTOHUPOBAHHBIMM aMUHOTpynmnaMu. Pernentopbl Ha OCHOBE T'yaHMJIUHHs, OOIIas cxema
CHHTE3a TYaHHIMHUEBBIX X035€B.

20. AnTHKpayHbl. CTpoeHHE KOMIUIEKCOB aHTUKPAyHOB C pa3IMYHBIMU AaHHOHAMHU.

21. MeTaoneHOBbIE PElEenTOpbl U IpyTHe X03s5€Ba Ha OCHOBE KOMIUIEKCOB METAJIJIOB.
JIUTOMHBIHM penenTop Ha OCHOBE ypaHUIIA.

22. AHWOHHBIC PELENTOpPhl THUNA «THAPUIHAS TyOKa» W KaTHOHHBIE PEIEeNTOpPHI THUIA
«TIPOTOHHAsi TyOKa». BnusHuEe CTpOeHUs MOJEKyNbl pelentopa Ha pa3Mep CBSA3bIBAEMOIO
cybcrpara.

23. HeiiTpasbHble peLenTopbl Ha OCHOBE KajUKc[n]mupposioB. Psan cenekTuBHOCTH
OJTHO3APSAHBIX KATHOHOB K Kanukc[n|mupponam. KpunrangHple CcHUCTEeMbI Ha OCHOBE
KaJIUKC[n |MUPpOJIOB.

24. HeliTpanpHbIE pEHENTOPHl Ha OCHOBE TPEHAa W IIBHTTEP-MOHOB. bHonormueckue
peuenTopsl aHnOHOB. KapOokcunentuasza A.

25. KaBuranapl. CTpoeHue, NOJTy9YeHNE W TPUMEHEHHE ITUKIIOICKCTPHHOB.

26. KanukcapeHsl 1 pe30opLuHApeHbl, UX CTPOCHUE U IPUMEHEHHE B KaYeCTBE PELIENTOPOB
JUTSL HEUTpalibHBIX MoJieKyl. [lomyuenue pe3opirHapeHoB.

27. XuMu4ecku MOAU(pUIMPOBaHHBIE KaJUKcapeHbl. KaBUTaH bl HA OCHOBE KaJTUKCAPEHOB.
O61mas cxema 0OMEHHBIX MTPOLIECCOB B KaBUTATaX.

28. Penenrtopsl Ha OCHOBE TIJIMKOJIypWia, IOJydeHHE KyKypOutypwia. PeuenTtopsl c
JKECTKOW MOJIEKYJISIPHOM CTPYKTYPOU Ha OCHOBE KOHKHHOB.



29. «MonexynspHble NMUHLETHD Kak pelenTopbl HEUTpanbHbIX MoJekyil. [lomydenue
UKII0()aHOBBIX PELETITOPOB.

30. CrpoeHne W  OCHOBHBIE  METOABl  CHHTE3a  KapuepanaoB. [Ipumepsr
PEaKIMOHHOCTIOCOOHBIX HHTEPMEINATOB, HHKAIICYTUPYEMbIX B KapLepaHax.

31. Tunsl knarpaToB. ['a30Bble TUIpaThl (TUIpPAT METaHA: CTPOCHHE, CBOWCTBA, (pa3oBas
quarpamma). TUIbI IOJIOCTEN B KIIATPAaTHBIX THJIpaTax.

32. Knarparbl THAPOXHUHOHA: CTPOCHHUE, BIMSIHHE pa3Mepa MOJEKYJbl TOCTS Ha CTEIEHb
3aroyiHeHus ojocTel. KiaTpaTsl MOYEBUHBI M THOMOYEBHHBI KaK IPUMEPHI TYOYIaTOKJIaTPATOB.

33. LleonuThl: XMMHYECKH COCTaB, KiaccuUKalys, TPUMEHEHHUE B MPOMBIIIJICHHOCTH.
[TpuponHble U cUHTETHYECKHE HEOTUThI. CTPYKTYpBI LIEOJIUTHBIX SUYEEK.

34. CuHTe3 1Ie0JIUTOB: 00IIasi cXeMa, YCIOBUS CUHTE3a, BIUSHUE PA3INYHBIX (PaKTOPOB HA
COCTaB U CTPYKTYpy oOpasyromuxcst mpoayktoB. Lleonmut ZSM-5, ero crpoeHne u mpuMeHeHHeE.

35. Uurepkansarel. [Ipumepsl Xxo03seB ciouctoro crpoeHus. OCHOBHBIE MapaMeTphbl
uHTepKayAToB. Kackanpl cTpykTtyp uHTepkansaToB. Kiaccuueckas monenb U Mozenb Jlaymaca-
I'eponna.

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

Bonpocs o kypecy «CynpamonekyispHas xumus». YacTs 3.

37. KaTeHaHbl M POTaKCaHbl — MOJICKYJIbI C MEXaHHMYECKUM THIIOM CBs3bIBaHHs. OOras
CXeMa CHHTe3a KaTeHaHOB U POTAaKCAHOB.

38. Cratuctuyeckuii OJAXO B CHHTE3€ KaTeHAHOB M pPOTaKkcaHOB. MMMoOmnm3anus Ha
MOBEPXHOCTU  CMOJIBL.  «3aKperuieHHe» MAaKpOLMKIOB TMPH MOMOIIM T,T  -CTIKUHT-
B3aUMO/JICUCTBUL.

39. OcHOBHbIE TNPUHUIUNHUANBHBIE TOAXOABl B CHHTE3€ poOTakcaHoB. Mouekyia
OJIMMITUAJAHA. «3aKPEIUIEHNE)» MAaKPOIMKIIOB TP MOMOLIU THAPO(OOHBIX B3aUMOJACHCTBHIA.

40. IlpuHuun BCHOMOTaTeNbHOW KOBAJIEHTHOHM CBS3M B CHHTE3€ KareHaHOB. [IpuHImM
KOOpJMHALIMY C MOHOM MeTajula. XMMHUYECKHE PeaKliu, O3BOJISIOLINE 3aMbIKATh MAKPOIIUKIIBI.

41. l'enukannel U renukatel. Knaccudukaiys u Bo3aMOXHbBIE KOH(DUTYpaAIIUU TeTUKATOB.
MoHo- 1 OusiiepHbIe reJIUKaThI.

42. CuHTe3 UMHHHBIX TeluKaHAoB. lcnonb3oBaHWE BOAOPOAHBIX CBs3ed  JUId
(bopMHUPOBaHUS CIIUPATIBHBIX CTPYKTYP.

43. MonexymnsipHble y3iabl. CUHTE3 MOJEKYJSAPHBIX y3J0B C HCIOJb30BAHUEM IMPHUHLUIA
BCIIOMOTATEJIbHOM CBS3H.

44. MonexynspHble Konblia boppomeo — ctpoenue u o0l npuHIUI cuHTe3a. OCHOBHBIE
THUIIBI MOJIEKYJISIPHBIX Y3JIOB.

45. MonexysipHble yCTpOHCTBa U acceMOiepbl. MoKy i pHbIE YETHOKH.

46. MonexyJsipHbIe IEPEKITI0YaTEN U MOJICKYJISPHBIE «TA(THD».

47. MonexkynspHble MIApHUPBL. AJUIOCTEpUUYECKHE MepeKaodaresad. MoJeKyspHble
JIBUTATEIM HAa OCHOBE XMMHUYECKHUX PEAKIIHII.

48. MonekyispHble JBUTATEId Ha OCHOBE (POTOXMMHUYECKH aAKTHUBHPYEMBIX IBOWHBIX
cBs3eil. HanoaBromoOumu.

49. MonexysipHble TPOBOJIA: CTpOeHUE U GYHKIMHU. BUIbI MONIEKYISPHBIX POBOIOB.

50. Jenapumepbl: 00IIas XapaKTepUCTHKA, 0a30Bast TSPMUHOJIOTHS, CTPOCHHE U OCHOBHBIC
CBOMCTBA.

51. Ilpumenenue neHApUMEPOB B Hayke U TexHuke. OO0Iiast cxema CUHTe3a JeHAPUMEPOB.

2. Ilpumepor bunemos K IK3amemy

OI'bOY BO «KyOaHckuii rocy1apcTBEHHBIN YHUBEPCUTET
Hanpasnenue noaroroBku — 040301 Xumus
2022-2023 yu. ron
Hucuunnmna « CynpaMosieKysipHas XUMHS)



SK3AMEHAILIMOHHBIN BUJIET Nel.

1. TlpeaMer W OCHOBHBIE MOHATUSA CYIPAMOJIEKYJSpHONW XuMHUH. CBA3b MOJIEKYJISIPHOH U
CYNpaMOJIEKYJIIPHON XUMUHU.

2. Peuenropsl Ha OCHOBE MAKPOLMKIOB KPUNTAHAHOIO THUMA. CENEeKTUBHOCTb OJHO3apsAIHBIX
AQHMOHOB K MOJI0OOHBIM perentopaM. Pacimpennsie mophupuHOBbIE MAKPOLIUKIIBL.

3. KarcHannl u pOTaKkCaHbl — MOJICKYJIBI ¢ MCXAaHUYCCKUM THUIIOM CBA3bIBAHUA. O6H_I3.SI cxXema
CHHTE3a KATCHAHOB U pOTaKCaHOB.

3aBeayromuii kadenpoit
OPraHUYeCKOM XMMHH U TEXHOJIOTUI Houenko B.B.

OI'BOY BO «KybaHckuii rocyapcTBEHHBIH YHUBEPCUTET
Hanpasnenue noarorosku — 040301 Xumus
2022-2023 y4. ron
Hucnunnuna «CynpamoaekyasipHas XUMUS»

DK3AMEHAIIMOHHBIN BAJIET Ne2.

1. OcHOBHBIE dTanbl PA3BUTUS CYNPAMOJIEKYISIpHONH XUMHH. Beaymue noctukeHus B 00J1acTu
CyNpaMoJIEKyIIpHONM XuMUHU, oTMedeHHble HobeneBcknumu npemusmu B 1987 u 2016 r.

2. AHMOHHBIE PELENTOPHl Ha OCHOBE COSAMHEHUH MUKIO()AaHOBOTO TUMA C MPOTOHUPOBAHHBIMU
aMHHOTpyInamu. Penentopsl Ha OCHOBE IyaHUAMHUS, OOIIas cXeMa CHHTE3a I'yaHUJIMHUEBBIX
XO351€B.

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

3aBenyrouuii kadenpoit

OPraHUYeCKON XUMHH U TEXHOJIOTUI Houenko B.B.

Kpurtepun oneHuBaHus pe3yabTaTOB 00y4eHHUs!
Onenka Kpurepun onieHuBaHus 1o 3a4eTy

OILIEHKY «OTIIMYHOY» 3aCITy’KUBAET CTYJCHT, OCBOMBIINI 3HAHHUS,
YMEHHUS, KOMIIETEHIIMM U TEOpeTHYecKui marepuan 0e3
npo0eJIoB; BBIMOJHUBINMN BCe 3alaHUs, TPEAYCMOTPEHHBIC
y4eOHBIM TIJJAHOM Ha BBICOKOM KaueCTBEHHOM YPOBHE;
Bricokuii ypoBeHB «5» NPaKTUYECKHEe HAaBHIKKM TPO(ECCHOHANBHOTO TPUMEHEHUS
(oTHMuHO) OCBOCHHBIX 3HaHWHi cdopmupoBanbl. CTyaeHT CcBOOOTHO
BJIaJIc€T TEOPETHUECKUM MaTepuajoM (CucTeMa 3HAaHWHA O
CYIIPaMOJIEKYJIIPHBIX CHUCTEMAaX, OCOOEHHOCTSAX X CTPOCHHS U
IPUMEHEHUs TIOJHOCThIO C(OpPMHUPOBaHA), NpPU OTBETE Ha
HK3aMEHAIMOHHBIE BOMTPOCHI MPAKTUYECKU HE TOMYCKAET KaKuX-
1100 HETOYHOCTEHN MM OLIHOOK.
Cpennuii ypoBeHb «4» OIICHKY «XOpOIIO» 3acCiIyKHBAaeT CTYICHT, NpPaKTHUYECKU
(xopor10) MOJTHOCTHIO OCBOMBIIMKM 3HAHUS, YMEHHUS, KOMIICTCHIIMH W
TEOPETUYECKH MaTepuaj, B OCHOBHOM c(OpPMHPOBABLIHUI




IIpakTU4Yeckue  HaBblkM.  CTyJIEHT  XOpOIIO  BIAJEET
TEOPETUYECKUM  MaTepuajoM, HUMeeT c(HOpMUPOBAHHYIO
CUCTEMY 3HAHUI O CYIPAMOJIEKYJISIPHBIX CUCTEMAX, OAHAKO IIPU
OTBETE Ha BOMNPOCHI FK3aMEHATOpa JIONYCKaeT HE3HAYUTEIbHOE
YKCJI0 OMMOOK, HE HOCSIIMX NPUHIMINAIBHOTO XapaKTepa.
OLIEHKY  «YIOBJETBOPUTEIIHO»  3aCIyXHBAaeT  CTYJEHT,
YacTUYHO C TmpoOesaMu OCBOMBIIMK 3HAHUS, YMEHHS,
KOMIIETEHIIUM U TEOPETUYECKUH MaTepuay, MHOTHE y4eOHbIe
3ajaHusg MO0 HE BBINOJIHWI, JHOO OHHM OIICHEHBI YHCIOM
0a1oB OJIM3KMM K MMUHUMAJIbHOMY, HEKOTOpbIE MPAKTUUYECKUE
HaBBIKK He chopmupoBanbl. CTYACHT 3HAET OCHOBHBIE MTOHSTHUS
U IOJIOKEHUs CYNpPaMOJIKYJSIPHOM XHWMHUHM, OJHAKO IJIOXO
pa3bupaercs B IeTalsIX U3y4aeMoro marepuaia. B orBerax Ha
BOINPOCHI TMPHUCYTCTBYET 3HAYUTEIBHOE YUCIO OLIMOOK WU
HETOYHOCTEH.

OLIEHKY «HEYJOBJIECTBOPUTEIBHO» 3aCily’KUBAaeT CTYJIEHT, He
OCBOUBILUM 3HAHUS, YMEHUS, KOMIETEHIIMM U TEOPETUUECKUI
Mmarepuai, ydyeOHble 3aJaHHs HE BBIIOJHMI, NPAKTUYECKUE
HaBbIKM  He  copmupoBanel. CucTremMa  3HaHUH O
CYIIPaMOJIEKYJIIPHBIX CUCTEMax He COPMHUPOBaHa, OTBEYAs HA
BOIIPOCHI ’K3aMeHaTopa CTYJEHT JEMOHCTPUPYET
HOBEPXHOCTHBIE M OTPHIBOYHBIE 3HAHUS Kypca, TMO0 MOJIHOE UX
OTCYTCTBHE.

[ToporoBslii ypoBeHb «3»
(Y1OBJIETBOPUTEIIBLHO)

MuHUMaNIBHBIN YPOBEHb
«2»
(HEyAOBIETBOPUTEIIHHO)

OneHouHBIC CpencTBA Ui HMHBAJIMIOB W JIMIl C OTPAHUYCHHBIMH BO3MOKHOCTSIMHU
3JI0POBBSI BEIOUPAIOTCS C YUETOM WX MHIUBHYaTbHBIX CUXO()U3NIECKIX OCOOCHHOCTEH.

— IpY He0OXOAMMOCTH MHBAIH/IAM H JIUIAM C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBbS
IPEJOCTABIISAETCS JOMOJHUTENFHOE BpeMs /7S MOATOTOBKU OTBETA Ha 3K3aMEHE;

— TIpH TIPOBENICHUH TPOLIEAYPHI OIICHUBAHUS PE3yJIbTaTOB 00yUEHHsS] MHBAINIOB H JIUIL C
OTPaHUYEHHBIMU BO3MOXHOCTSIMH 3/10pOBBS IPEAYCMATPUBAETCS UCIOIb30BAHUE TEXHUUYECKUX
CpeACTB, HEOOXOTUMBIX UM B CBSI3U C X WHAWBUIYAITBHBIMA OCOOCHHOCTSIMH;

— IpU HEOOXOAMMOCTH JJIs1 00YyHaroIUXCsl ¢ OTPAHUYEHHBIMUA BO3MOKHOCTSIMH 3710POBbS
U WHBAIWAOB TIPOIEAypa OIICHUBAHUS pE3YyJIbTaTOB OOYYEHHUS 10 JUCIUIUIMHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Iporienypa oneHMBaHUsI Pe3yJIbTATOB OOYYCHHS WHBAIUIOB M JIUI] C OTPaHUYCHHBIMHU
BO3MOXHOCTSIMM 3JI0POBbsSI 10 JUCHUIUIMHE (MOJYJIIO) TMpelycMaTpuBaeT IpeloCTaBIeHUe
uHpopManuu B (opMax, aJaNTHPOBAHHBIX K OTPAHHUYCHHSIM WX 3J0POBBS U BOCIPHSITHS
uHpOpMaLUu:

JUist T ¢ HApyIICHUSIMH 3PEHHS:

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

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

Jnist a1 ¢ HapyIIEHUsIMH CiTyXa:

— B TIe4aTHOU opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

J1i1st T ¢ HApyIIEHUSIMH OTIOPHO-JIBUTATEIBHOTO arapara:

— B I1e4aTHoM (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBINA TIepeyeHb MOXET OBITh KOHKPETH3MPOBAaH B 3aBUCHUMOCTH OT KOHTHHIEHTA
oOydJaronuxcs.

5. IlepeyeHb y4eOHOM JIUTEPATYPbl, HHGOPMALMOHHBIX PECYPCOB M TEXHOJIOT Uil



5.1. YueOHasi auTeparypa

1. [Mopo3zoga, C. E. Beenenue B cynpamMoneKyIspHy0 Xumuio : yuebnoe nocooue / C. E.
ITopozoBa. — Ilepmsp : ITHUITY, 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. buomomumepbl B CynpamMOJEKyJSIpHBIX CHCTEMax : Y4eOHO-
meroaunueckoe mocooue / E. M. Kynaruna, C. B. [llunosa. — Kazans : KHUTY, 2020. — 84 c.
— ISBN 978-5-7882-2823-5. — Tekcr : anekrponHsiid // JlaHb : 3JIEKTPOHHO-OMOIMOTEYHAS
cucrema. — URL.: https://e.lanbook.com/book/196120.

3. Pymsnnes, E. B. OcCHOBBI KOOPIMHAITMOHHON ¥ CYIIPAMOJICKYJISIPHON XUMHH | Y4eOHOE
nocobue / E. B. Pymsnaues, 10. C. Mapdun, O. C. Bogsnoa. — HBanoso : 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, MyOIUKYIOUIHA 0030pHBIE CTaThH 110
aKTyaJbHBIM NpOOJIEMaM XUMHH U CMEXHBIX HayK.

2. XypHnan oOuieil XUMUU — OAMH W3 KPYNMHEHIINX POCCHICKHUX HAy4YHBIX >KYPHAJOB,
OTpaKaIOIIUX OCHOBHBIE HAIIPABIICHUS Pa3BUTHUS XUMUH, IyOIUKYIOUIMHA pabOThl, MOCBSIIEHHbIE
aKTyaJIbHbIM OOIIKMM BONpOCAM XMMHMM W MpoOjeMaM, BO3HUKAIOIIMM Ha CTHIKE Pa3JIMYHBIX
pa3zenoB XUMHHM, a TAK)Ke Ha IPaHUIAX XUMHU M CMEXHBIX C HEl Hayk (MeTaJJIoOpraHn4ecKue
COCIMHEHMS, DIEMEHTOOPraHUYECKasl XMMHS, OPraHUYeCKHe M HEOPraHMYECKUE KOMILIEKCHI,
MEXaHOXUMHUS, HAHOXUMHUS U T. [1.).

3. XKypHan cTpyKTYpHOH XUMHH — XypHaT (PU3UKO-XUMHUYECKOTO Mpoduis. AapecoBaH
crneuuanucram, paboTaromMM B 00JacTM KBaHTOBOW XMMHH, (DU3MYECKHMX METO/I0B
WCCIIE0BAHNS, KPUCTAIUIOXUMHH, CTPOCHUS KUAKOCTEHM, a TAKXKE IHUPOKOMY KpPYry XMMHKOB.
CBoeobOpasue >KypHaja 3aKJIIOYaeTrcss B TOM, YTO JJI MCCIEIOBaHMs 3JIEKTPOHHOIO U
IPOCTPAHCTBEHHOTO CTPOEHUSI XMMHUYECKHUX COEIMHEHUIN B IMyOJUKyeMbIX paboTax MIMPOKO
OPUMEHSIOTCS  COBpEMEHHblE (PU3MYECKHe METOAbl, OpUTHHAJbHbIE TEOpPETHYECKHE U
DKCIIEPUMEHTAIIBHBIE TIOJIXO/IBI.

5.3. UHTepHeT-pecypchbl, B TOM 4YHCJI€e COBPeMeHHbIe Mpo(eccHOHATBHBIE 0a3bl
AAHHBIX U HHGOPMALMOHHBbIE CIIPABOYHbIE CHCTEMbI

DJ1eKTPOHHO-0ubM0TeuHbIe cucTeMbl (IBC):

1. 3BC «IOPAUT» https://urait.ru/

2. 9BC « YHUBEPCUTETCKA$I 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
Kypnansr uznarenscrea Wiley https://onlinelibrary.wiley.com/
Hayunast anextponnas 6udnunoreka (HIB) http://www.elibrary.ru/
6. IlonmHOTEKCTOBBIE apXMBHI BEIYIIMX 3aMa/IHbIX HAYYHBIX KypHaoB Ha Poccuiickoii
wiatdopme HayuHbIxX xxypHamoB HOMKOH http://archive.neicon.ru
7. HanumonanbHas »3neKTpoHHass OMOIMOTEKa (JOCTYN K DJIEKTPOHHOM OuOIMOoTeKe
nuccepranuii Poceuiickoit rocynapcrBenHoi ouodnunoreku (PI'B) https://rusneb.ru/
8. DunexktponHas kotekuus Oxcdopackoro Poccuiickoro ®onna
https://ebookcentral.proquest.com/lib/kubanstate/nome.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 ¢BOOOIHOTO T0CTYHA:

1. AwmepukaHcKas mateHTHas 0a3a maHHbIX hitp://www.uspto.gov/patft/

2. TlonHble TEKCTHI KaHAJICKUX auccepraiuit http://www.nlc-bnc.ca/thesescanada/

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

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

5. Enwmnas koiuekuus nnpoBbix 00pa3zoBaTelbHbIX pecypcos http://school-
collection.edu.ru/ .

CoOcTBeHHBIE 3JIeKTPOHHBbIC 00pa3oBaTe/ibHbIe U HH(POPMALMOHHBIE PeCypPChI

Ky6r'y:

1. Cpena moaynabHOTO AuHamuueckoro oOyuenwus http://moodle.kubsu.ru

2. baza y4eOHBIX IIaHOB, y4eOHO-METOJMYSCKUX KOMILICKCOB, ITyOJIMKAIMN 1
koH(pepenmmii http://mschool.kubsu.ru/

3. bubnmorexa nHHOPMAIIMOHHBIX pecypcoB Kadeapbl nHOOPMAITHOHHBIX
oOpa3oBaTelbHbIX TexHOMOrHi http://mschool.kubsu.ru;

4. DnexTpoHHBII apxuB qokymeHToB KyoI'Y _http://docspace.kubsu.ru/

6. MeToanyeckue yKazaHus JJs1 00y4al0IMXCs 10 0CBOEHUIO THCIMIITMHBI (MOLYJIs1)

YceneuHoe u3ydeHue AucuIInebl « CynpamoneKyssipHas XUMHsD TpeOyeT OT CTyIeHTOB
PETYIISIPHOTO TIOCEIIEHUs JIEKIWH, a TakKe aKTUBHOW pPa0OThI Ha MPAKTUYECKUX 3aHATHSIX,
BBITTOJIHEHHUS] TECTOBBIX IPOBEPOUYHBIX PA0OT, BBHIMOJHEHUS U 3alUThl JaOOpaTOpHBIX padoT,
03HAaKOMJICHHSI C OCHOBHOM U JIONIOJIHUTEIILHON PEKOMEHIYEMOM JTUTEPATYPOU.

ITpy NOArOTOBKE K JEKIIMOHHOMY 3aHSATHIO CTY/IEHTaM PEKOMEHAYeTCs:

1) mpocMOTpeTh 3amMcu TpeAbIIymedl JEKIUH W BOCCTAHOBUTH B TAMSITH paHee
U3y4YeHHBII MaTepua;

2) 0Oersyio MPOCMOTPETh MAaTEepHUaN MPEACTOSIICH JICKIMH, C LENbI0 JIyUYIIero yCBOCHUS
HOBOT'O MaTepuana,

3) caMOCTOSTEIBHO MPOPadOTaTh OTIENbHbIE (PPArMEHTHI TEMbI MPOILION JICKIMH, €CIN
3TO HEOOXOMMO.

[Tpu KOHCIIEKTHPOBAHNH JIEKIIHOHHOTO MaTepHalia CTYJIeHTaM HY>KHO CTPEMHUTHCS KPaTKo,
CXEMaTH4YHO, IOCJIEJOBATENIbHO M JIOTHYHO (DPUKCHPOBAaTh OCHOBHBIE TIIOJIOKEHUS, BBIBOJIBI,
0000mIeHust U (HOPMYIHPOBKH, HE MBITASCh 3aIHCATh BECh MPEINOJaBAEMbIii MaTepuai CJIOBO B
CJIOBO.

[Ipu MOArOTOBKE K JIaOOPATOPHOMY 3aHSATHIO PEKOMEHIYETCS:

1) BHHMaTENbHO HU3YYHTh MAaTEpPHAT TPEICTOSIIEH pPaOdOTBl M COCTaBHTH IUIAH e€e
BBITTOJTHEHYS,

2) yIenuTh MOBBIIICHHOE BHUMAHHE YKCIEPUMEHTAIBHBIM OCOOCHHOCTSM MpPECTOSIIEeH
paboThI (UCTOIB3yEMBIM PEAKTHBAM U 000PYIOBAHUIO, a TAKKE TEXHUKE PaOOTHI C HUMH);

Beimonuate naboparopHyto paboTy HEOO0XOAMMO aKKypaTHO U IOCIENI0BaTeIbHO,
OoTpakasi BCE €€ OCHOBHBbIE JTanbl B J1a0OpaTOpHOM >KypHaie. [lns ycnemHol 3amuThl
n1abopaTopHOil paboThl HEOOXOAUMO TIIATENBHO U3YYUTH JIEKLIMOHHBIN U, €CJIM 3TO HE00X0AUMO,
JIOTIOJTHUTEIFHBIN TEOPETUYECKUN MaTepual 1Mo TeMe pabOThl, a TaKXKe MPaBUIBHO 3aIllOJHHUTH
7a00paTOPHBIM KypHaj, ClelaB BCe HEOOXOAMMBbIE pacdyeThl U cHOPMYIUPOBAB BBIBOJBI IO
IpoJiesIaHHOM pabdoTe.



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/

[Ipy MOATrOTOBKE K MPAKTUYECKOMY 3aHATHIO PEKOMEH]TyeTCs:

1) 03HAKOMUTHCS ¢ TEMOH U TJIAHOM 3aHSATHS, YTOOBI BBIICHUTH KPYT BOIIPOCOB, KOTOPHIE
OyyT 00CY>X1aThbCs Ha 3aHATHU;

2) mopaboTaTh C KOHCHEKTOM JIEKIIMM IO TEME€ 3aHATHS, a TaKXKe O3HAKOMHTBHCS C
pEeKOMeHIyeMOl JuTepaTypoil U (MpuU HEOOXOAMMOCTH) JOMOJHUTENBbHBIMU HCTOYHUKAMU
uH(pOpMaIIMK B BUJC MEPHUOUICCKIX U3aHUi 1 IHTEpHET-pecypcoB.

[Ipu BBINONHEHUHU MTPAKTUYECKON pabOTHI CTyIEHTaM HEOOXOAMMO OTMEUaTh T€ BOIPOCHI
U pa3zieibl, KOTOPbIE BBI3BIBAIOT Y HUX 3aTPYAHEHHUS. C LIEJBIO MOCIEAYIOIEH KOHCYJIbTAllul Y
npenogaBarenss. Kakaplii CTyI€HT OJKEH CTPEMUTHCS aKTHUBHO paboTaTh Ha MPAKTHUYECKHUX
3aHATHUSAX U YCIEIIHO BBINOJIHATH TECTOBBIE TPOBEPOYHBIE PAOOTHI.

CamocrosiTenbHass paboTa Hapsy € ayAUTOPHOM MPEACTaBISET OAHY M3 BaKHEUIINX
dopMm ydebHOro mporecca. CamocTosTenbHas paboTa — 3TO IUIaHUpyeMasi paboTa CTYACHTOB,
BBITIOJIHSAEMAs 0 33/IaHUI0 U TPU METOAMYECKOM PYKOBOJCTBE IMpemnojiaBarelis, HO 0e3 ero
HernocpeacTBeHHoro yvactusi. CaMmocrosiTenbHass paboTa IpenHa3HaueHa HE TOJBKO JUis
OBJIAJICHUS TIPECTABICHHON AUCHUIIMHON, HO U /U1 (OPMHUPOBAHUS HABBIKOB pabOTHI BOOOIIIE,
B y4eOHOW, Hay4yHOU, MPO(EeCCHOHAIBHOW AEATEIIEHOCTH, CIIOCOOHOCTH NMPUHHMATh Ha ce0s
OTBETCTBEHHOCTb, CAMOCTOSITEJIbHO pellaTh BO3HUKAIOIIME MPOOIEMbI, HAXOIUTh MpPaBUIIbHBIC
pEIIeHus U T.JI.

B ocBoeHuU NUCHUIUIMHBI UHBATUAAMH U JUIAMH C OTPAaHUYCHHBIMU BO3MOXHOCTSMU
3I0pOBBsI OOJIBIIOE 3HAYEHHWE HMMEET WHAMBHIyaJdbHas ydeOHas paboTa (KOHCYJbTAIlMH) —
JOTIOTHUTEIIFHOE Pa3bsICHEHHE yueOHOro MaTepuarna.

WupuBuayanbHble KOHCYJNBTAIlMM IO TMPEIMETY SBISIOTCS BAXKHBIM  (PaKTOPOM,
CIOCOOCTBYIOIUM MHJIMBUIYaTU3allii O0yUeHHUS U YCTAaHOBJICHUIO BOCIIUTATEIbHOTO KOHTAKTa
MEXJy IpernojaBaTesieM W o00y4arollMMCs HHBAJIWJIOM WM JMIOM C OrPaHUYEHHBIMU
BO3MOXXHOCTSIMH 37I0POBBSI.

7. MaTepuajibHO-TeXHHYECKOe o0ecrieyeHne 1Mo JUCIUIIHHE (MOIY TI0)

HanMeHoBaHMeE CIIENUATbHBIX OCHAIEHHOCTD CHEHAIbHBIX IMepeueHb JIUIEH3UOHHOTO
NIOMEILECHUI HOMEILEHUI POrPaMMHOI0 00ecredeHus!
VueGHbie ayUTOPUH st | MeGenb: yueGHast meGenb Microsoft Windows;
MPOBEJICHUS 3aHATHIA JIeKIIMOHHOrO | TexHuueckue cpencrsa oOyuenus: | Microsoft Office
THIIA 9KpaH, IPOEKTOP, KOMIBIOTED
VueGHbie ayUTOPUH st | Me6enb: yueGHast meGenb Microsoft Windows;
MPOBEICHUSI sansTHii | Texunueckue cpenctsa ooyuenus: | Microsoft Office

CCMHHApPCKOro Tulla, rpyldloBbIX W | 3KpaH, IPOCKTOP, KOMIIBIOTCP
WHAWBUAYAJIBbHBIX KOHCYHLT&HHﬁ,

TEKYIIETO KOHTPOJIS u
MPOMEXYTOYHOM aTTECTAIUH
VueOHble ayJIUTOPHU Juist | Mebens: yueOHast Mebeb Microsoft Windows;
npoBeeHusl 1abopatopHbix paboT. | Texuuueckue cpencra odyuenus: | Microsoft Office
JlaGopatopust opraHMuecKOi XUMHUH | TIEPEHOCHOE MYJbTUMEIUNHOE
(aym. 410C) 000pyI0BaHUE (HOYTOYK,

MIPOEKTOP)

O6opynoBaHue:

CTIeIHAT3UPOBAHHAST

nabopatopHast MeOenb  (CTOJIBI,
CTyINbsI, WIKapbl IS PEaKTHBOB U
o0opyoBaHus, BBITSKHBIC
mKkadbl), CpeACTBa  MOXKAPHOU
0€301acHOCTH M OKa3aHMs MEepBOH

MEIUIIUTHCKON TOMOIIIH,
XUMHYECKast nocyna u
obopynoBanue, BECHI

nabopaTtopHble dJeKTpoHHbIe A&D
EK-410i, snextporumrtku — 10 mrT.,
CYIIWIBbHBIA  mikad,  MemajKu




MEXaHW4YeCKHUe — 8 IIT., MELIaJIKH
marautHbie IKA HS 7 — 8 mr.,
pOTalMOHHbBIE HCTIAPUTENN — 2 IIT.,
pebpakromerp UPD-454 B2M,
IpudOpHI ULt OIpeaesIeHUs
temrieparyps! riasnenus I1TIT — 8
IIT., XUMHIECKUE PEAKTHBBI.

Kypconas pabota He mpeaycMOTpeHa YIeOHBIM ILIAHOM.

VYueOHbie ayJIUTOPHU JUIst
KypCOBOTO MIPOCKTUPOBAHUSI
(BBITTOJTHEHHUST KYPCOBBIX paboT)

Jus  camocTosTeNnbHOW — paboThl  OOydYarOLIMXCSl  MPEAYCMOTPEHbl  MOMELICHU,
YKOMITJIEKTOBAaHHBIE CIICIMATM3UPOBAHHON MeOebi0, OCHAIIEHHBIE KOMIBIOTEPHON TEXHUKOH €
BO3MOXKHOCTBIO MOJKIIOUEHUs K cetu «lHTepHeT» M olOecrieueHHEeM J10CTyNa B JIEKTPOHHYIO

UH(POPMALMOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCUTETA.

HaunmeHoBaHue TOMEIIEHUN 19
CaMOCTOSTETFHON pabOTHI
00yJaroIINXCs

OcHaIlleHHOCTb MOMEIEHUN I
CaMOCTOSTENIEHON pabOTHI
00yJarommuxcs

HepequL JIMIOCH3MOHHOI'O
HpOFpaMhHﬂHT)O6eCHquHHﬂ

TTomemieHue a1t caMOCTOSATEIHLHOMN
paboTel o0y4aromuxcs (AUTAIBHBIN
3ax Hay4Ho# Oubnnorexu)

Meobenp: yuebHas mebenb
Kommnexr  cnenuann3upoBaHHOU
MeOeJn: KOMITBIOTEPHBIE CTOJIBI
ObopynoBanue: KOMITBIOTEPHAS
TEXHHKa C TOJAKIIOUCHHEM K
nHpopMaMOHHO-
KOMMYHUKAalUOHHOI
«/HTEpHET» M OCTYIIOM B
ANEKTPOHHYI0  MH()OPMAIMOHHO-
00pa3oBaTEIBHYIO cpemy
0o0pa3oBaTeNPHON  OpraHM3aINH,
BeO-KaMephl, KOMMYHHUKAIIHOHHOE
o0opymoBaHHe, OOCCIICYHBAOIIEE
JOCTYII K  CeTH  HHTEpHET
(mpoBoxaHOE COEIIMHEHHE U
0ecrpoBOJTHOE  COEIUHEHUE  TI0
texuosorun Wi-Fi)

CCTHU

Microsoft Windows;
Microsoft Office

Tlomenienne st caMOCTOSTEIBHOM
paboTs! 0Oydarontuxcs (ayx.
401C)

Meobemb: yuebHas mebenb
Kommnexkt  crnenmann3npoBaHHON
MeOelH: KOMITbIOTEPHBIE CTOJIbI
O6opynoBaHnwue: KOMIIBIOTEPHAsI
TEXHUKa C MOAKIIOYCHHEM K
HHPOPMALHOHHO-
KOMMYHHKAIIHOHHON
«VHTEpHeT» M OCTYyIOM B
9JIEKTPOHHYI  HMH(OpPMAIHOHHO-
00pa3oBaTeNbHY IO cpeny
00pa3oBaTeNIPHON  OpTaHM3AINH,
BeO-KaMephl, KOMMYHHUKAI[HOHHOE
obopynoBaHue, oOecTeuynBaronee
J0CTyl K CEeTHU HWHTCPHET
(mpoBoaHOE coeMHEeHne u
0ecrpoBOJTHOE  COEJUHEHHE 10
texnosorun Wi-Fi)

CETHU

Microsoft Windows;
Microsoft Office




