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1. AHHOTAIUA

K pado4eil nporpaMmme AU CHUNINHBI
b1.B.10 Oprannyeckasi XuMust

Tpynoemkocts 5 3.e.

1.1. Ilesib 0CBOEHMS U KPAaTKOE COAEPKAHME AU CHHUILTHHbI
I{enb ocBOEHUSA: BIaJICHNE OCHOBAMHU OPraHMYECKOW XMMHUHU Ha COBPEMEHHOM YPOBHE Pa3BUTHS
HayKH, SKCIEPUMEHTaIbHONU TEXHUKH U JOCTUKEHHUH MPOMBIIIIEHHOTO POU3BOACTBA; (hOPMUPOBAHUS
3HaHUI ¥ yMEHHMI B 00J1aCTH OPraHNYeCKON XUMHUH KakK (yHJaMEHTAIbHOM HayKH B CHCTEME XUMHKO-
TEXHOJIOTHYECKOr0 00pa3oBaHusl.
Kpatkoe copepxaHue TUCHUIUINHBL: Te€OpeTH4ecKue OCHOBBI OpraHMYecKOi XumMuu. OCHOBHBIE

KJ1aCChI

OpraHN4YeCKHUX

COEeIUHEHUN.

Tanmores- wu

KHCJIOPOJICOIEPIKAIINe

Cepoconepxaiiie cCoeTMHeHUs. A30TCOIepPIKaAIINE COCTMHEHHUS.

COEIUHEHMUS.

1.2. Ilepevyenb MJIAHMPYEMBbIX Pe3yJIbTATOB 00yYeHHS MO0 TUCHHUIINHE, COOTHECEHHBIX C
IUIAHMPYEeMbIMH Pe3yJIbTATAMH 0CBOEHHUSI 00pa30BaTeJbHOMH MPOrpaMMbl

COBpPEMEHHOMU
METOI0JIOT U
MPOCKTHUPOBAHUS,
pPacCUUTHIBATH
MIPOU3BOIUTEILHOCTh
U OTIPECIIATh
napameTpsbl
o0opymoBaHUs
000TaTHTENBHBIX
(habpuk,
(dopmHpOBaTH
reHepaJIbHBIN JIaH U
KOMIIOHOBOYHBIC
peIIeHUs
000raTUTEIBHBIX

(habpuk

nckonaeMmsix (ITK-
4.5)

COCOUHCHMI;, CBOHCTBA WU
METO/IbI TIOTYYECHHUSI OCHOBHBIX
KJIACCOB OpPTaHUYECKHUX
COEJIMHEHUI;

yMemb. WCIOJB30BAaThH 0a3y
TEOPETHUYCCKUX 3HAHWUU IS
peIIeHUS MIPAKTHYCCKIX
3a7a4, aHajau3a U 00OOIIEeHHs
IKCIIEPUMEHTAIILHBIX JaHHBIX;

BBINOJIHATE OCHOBHBIC
XUMHYECKHE  Olepalud B
obmactu CHHTE3a
OpPraHMYECKHX  BELIECTB U
MaTepUaJoB, MPOBOUTH
HCCIICAOBAHUS  XMMUYECKHX
00BEKTOB, SIBIICHUH u
MPOIIECCOB;

enaoemsn.
IKCIIEPUMEHTALHBIMU

METOJIaMU CUHTE3a U
BBIICJICHUS BEIIECTB,
ompeneneHus GU3UKo-
XUMHUUYECKUX CBOMCTB U
YCTaHOBJICHUS CTPYKTYPBI
OpPraHMYeCKUX COCMHEHUN

HaumenoBanue IInanupyemsie Muaukaropsl [Inanupyemslie pe3yabTaThl OreHOYHBIE
KaTeropuu (TPYTIITBI) pe3yIbTaThI JTOCTIDKEHUS 00ydeHws 10 JUCIUTUINHE cpencTBa
KOMITETEHIUI OCBOCHUS KOMITIETEHIUI
MpoTrpaMMsI (KO U
coJiepKaHue
KOMITETEHITHH )
IIpodeccuonansupie | [IK-4: Criocoden Crocobex 3HamMb:  TEOPUH  CTPOCHUsA | JlaboparopHas
KOMICTCHI[HH pa3pabaTbIBaTh U UCIIOIB30BaTh OpPraHUYECKUX COCTUHCHUH, | pabora,
pearTn30BBIBATh ¢usnko- o0pa3oBaHUs XMUMHUYECKOH | pabodas
MPOCKTHI XUMHUYCCKHNA CBS3M W B3aUMHOT'O BIIMSHUS | TETPalb,
MIPOU3BOJICTBA IIPH MTOTEHITNAT TIPU aTOMOB B MOJICKYJIC; THITBI | KOHTPOJbHAS
nepepabdoTke MIPOEKTUPOBAHUN XUMHYECKIX  peakiwii, wux | pabora, Tecr,
MHHEPAIEHOTO U TEXHOJIOTUHI MEXaHU3MBI, OCHOBBI | DK3aMEHALINOH
TEXHOTEHHOTO CHIpbsi | oOorameHus KaTanmsa; KiacCH(UKAIUo ¥ | HbIe OMIIETHI
Ha OCHOBE MTOJIE3HBIX HOMEHKJIATYPY OPTaHUYECKHUX




1.3. MecTO TUCUHMIIIMHBI B CTPYKTYpeE 00

DA30BATEJIbHOM NPOrpaMMbl

HNuanexc | HanmmeHoBaHue Cemectp WNHnekchl 1 HAMMEHOBAaHUS YYCOHBIX TUCIIUIUINH
JUACLUIUTUHBI W3y4YCHUS (Mojyeit), mpakTUK
Ha KOTOPbIE ONUpaeTcs JUTsL KOTOPBIX COJIepKaHue
coZEepKaHuEe JaHHOU JTAaHHOW THCUUILIIMHBI
JUCHUTIIMHBI (MOyJis) | (MOAYJIS) BBICTYIIAET OMOPOM
b1.B.10 | Oprannueckas |4 b1.0.16 Xumus b1.B.01 Pearents! u pusuko-
XUMUA b1.0.24 T'eonorus XUMHYECKHUE MPOIIECCHI

b1.B.04 ®noranuoHHbIe
MPOIIeCChl 00OTAIICHHS
MOJIC3HBIX MCKOITAEMBIX
b2.B.01(IT), B2.B.02(IT)
[IpounsBoacTBEHHO-
TEXHOJOTUYECKUE MPAKTUKHU
b2.B.04(Ilp)
[IpousBoacTBeHHAs
MpeIUIIIOMHAsT TPOEKTHO-
TEXHOJIOTHYECKasl MPAKTHKA

1.4. SI3bIk npenogaBaHus: PyCCKUU.




2. O0beM AUCHMILIMHBI B 3249€THBIX eIMHUIAX C YKA3aHHEeM KOJIHYeCTBAa aKaJleMHYeCKHX YacoB,
BbI/ICJICHHBIX HA KOHTAKTHYI0 pa0doTy 00y4aroLmuXxcs ¢ npemnoaasareseM (Mo BUIaM y4eOHbIX
3aHATHH) U HA CAMOCTOSAITEJIbHYIO PAa00Ty 00yYAKOIIHMXCS

Beimmncka u3 yuedHoro muiana: s rpynnst C-I'I(OIIN)-25

Kop v Ha3BaH#e TUCIUILIMHBI 10 Y4eOHOMY TUIaHY b1.B.10 Opranuueckasi Xumust

Kypc n3ydenus 2

CemecTp(bl) U3y4YEHHUS 4

dopma MPOMEKYTOYHOU aTTecTalluu OKk3ameH

Konmponvnas paboma, ceMecTp BBITIOJTHEHUS 4

Tpynoemkocts (B 3ET) 53ET

Tpynoemkoctsb (B yacax) (cymma ctpok Nel,2,3), B T.4.: 180

Nel.  KouraktHass  paGora  oOyuawmmxes ¢ | OObem ayuTOpHOR Bru.c

npenoaasareneM (KP), B yacax: paboThl, IIPUMEHEHNUEM

B Hacax JOT unu 20, B
yacax

O6beM pabotsl (B yacax) (1.1.+1.2.+1.3.): 54 -
1.1. 3aHsATHS IEKIMOHHOTO TUIA (JIEKLIHUH) 17 -
1.2. 3aHATHS CEMMHAPCKOTO THIA, BCETO, B T.4.: 34 -

- 1abopaTopHbIC PAOOTHI 34 -

1.3. KCP (KOHTpOIIb CaMOCTOSATEIbHOUW pPabOTHI, 3 -
KOHCYJIbTAITUH)

Ne2. CamocrosiTesqbHass padora odyyarommuxcsa (CPC) 99

(B yacax)

Ne3. KosmuyecTtBOo 4acoB Ha 3K3aMeH (IIpU HaIUYUU 27

HK3aMeHa B YUeOHOM IJIaHe)




3. Coaep:kanue TUCHHUIIMHBI, CTPYKTYPHPOBAHHOE 110 TeMaM € YKa3aHHEM OTBEeIeHHOT0 HA HUX
KOJIMYeCTBA aKAJeMUYeCKUX YACOB M BUI0B Y4eOHbIX 3aHATHI

3.1. PacnipenesieHue 4acoB Mo pasjejiaM U BUAAM Y4eOHbIX 3aHATHI

Pasgen Bcero KoHTakTHas paboTa, B 9acax Yacer CPC
4acoB
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Opraanyeckast XUMHS Kak Hayka (Tema 1) 153 1 4 3 4 (JIP)
4 (CT)
VYTIeBoJ0poibl psifa MeTaHa (MpeaeTbHbIe 2 - 2 - 2 (JIP)
yIIIeBOOPOibL, napaduHbl) (Tema 2) 4 (CT)
Yri1eBogopoibl psifia STUIICHA U alleTUIIEHA 2 - 2 - 2 (JIP)
(HempeeNbHbIC YIIICBOIOPO/IbI, 0JeduHbI) (TeMa 3) 4 (CT)
ApomaTHyeckue yrieBoaopo sl (apeHsl) (Tema 4) 2 - 2 - 2 (JIP)
4 (CT)
Cruptel. [IpocTsie a¢ups! (Tema 5) 2 - 4 - 4 (JIP)
4 (CT)
Anpaerusl 1 KETOHHI (TeMa 6) 2 - 2 - 2 (JIP)
4 (CT)
KapOoHoBEIE KUCTIOTHI M MX NMPOU3BOAHbIE. CIIOXKHBIC 2 - 4 - 4 (JIP)
3¢upsl (Tema 7) 4 (CT)
A3zoTcozepkallue u cepocoepkalire NIpou3BoHbIE 2 - 2 - 2 (JIP)
YTIIEBOJOPOJIOB (TeMa &) 4 (CT)
Opranuyeckue BemiecTsa B npupose. [lone3nsie 2 - 10 - 10 (JIP)
HCKOIIaeMbIC OPTAaHMUYECKOTO IPOUCXOKISHUS (TeMa 9) 4 (CT)
TecTupoBanue - - 2 - 4 (IIT)
KoHTponpHas pabora - - - - 27 (K, CT)
Bcero gacoB 3a 4 cemecTp 153 17 - 34 - 3 99

[Ipumeuanne: JIP — coctaBieHne 0TYETOB 110 Jab0opaTopHEIM 3aHATHAM, [T — moAroTOBKA K TecTHpoBaHuo, K — Hanmcanme
KOHTpoNbHOH paboTsl, CT — caMOoCTOATENFHOE H3YUCHHE TEM.

3.2. Copepxanue TeM NPOrpaMMbl JUCHHUILIHHBI
Tema 1. Opzanuueckas Xumus KaxK HayKa

IIpenmer opranndeckoi xumun. Teopust xumuueckoro ctpoenust A.M. bytneposa. M3omepus.
Knaccudukanusa n Homenkiatypa. OCOOEHHOCTH XUMUYECKUX PEaKIUil OPraHNnYeCKUX COeTMHEHUH.
Tema 2. Yzneeo00poowvt pada memana (npeoevHole y21e6000poosl, napaghunst)

YraeBogoponbl psana MeraHa. Llukioankansl. ['aJoreHNnpous3BOAHBIE alKaHOB. M3omepus.
Homenknarypa. CrniocoObl nonydenusi. dusnyeckue CBOMCTBa. XapakTepHble peakuuu. OCHOBHBIE
npencrasutenu. [Ipumenenne.

Tema 3. Yzneeo00poowvt pada smuniena u ayemusiena (nenpeoenbvHule y21e6000pooul, onedunl)

VYrneBonopoas! psaa sTuieHa (onaeduHsl). YTIeBOIOPOAbI psjia aleTuieHa. ['oMmoaoruueckue
pSABl YTIAEBOJIOPOAOB C KpaTHbIMH CBsi3siMH. M3omepusi. Homenkiatypa. CrnocoObl MOTy4YeHUS.
duznyeckue cBoicTBa. XapakrepHble peakiuu. OcHOBHBIE IpeacTaBuTenu. [Ipumenenue.



Tema 4. Apomamuueckue y2neeo00poouvt (apenvt)

YrneBomoposs! psaaa 6enszona. M3omepus. Homenknarypa. Crioco6s! nomydenus. Ouznueckue
cBoiicTBa. XapakTepHble peakinu. OCHOBHBIE NpeACcTaBUTENN. [I[pumeHeHue.
Tema 5. Cnupmout. IIpocmuie 3¢hupot

OnHoaroMHble W MHOroaToMHele crnuptThbl. [Ipocteie 3¢dupsl. M3zomepus. Homenknarypa.
CrnocoObl mosyuenusi. dusznueckue cBoiicTBa. XapakTepHble peakuuu. OCHOBHBIE IMPEICTaBUTENH.
IIpumeHnenue.
Tema 6. Anvoezuodvl u Kemonwsl

N3omepus. Homenknatypa. CrnocoObsl momyuyenus. Pusnueckue cBoiicTBa. XapakTepHbIE
peakuuu. OcHOBHbIE npeAcTaBuTenu. [Ipumenenue.
Tema 7. Kapoonoewie kucinomul u ux npouzeoouvie. Cnosncrvle 3¢pupoi

W3omepus. Homenknarypa. CnocoObl monydenus.. Pusznyeckue CBOMCTBA. XapaKTepHbIE
peakunu. OcHOBHbIE npeAcTaBuTeny. [Ipumenenue.
Tema 8. A3omcoodepircaugue u cepocooeprcaniue npou3eooHbsle y21€6000pP0008

AMUHBI M HUTpocoenWHEHHs. THONbI, THOA(UPHI, OpPraHUYECKHE CYIb(POINPONU3BOIHBIE.
Mzomepus. Homenkiatypa. CriocoOsr mosrydeHusi. dusndeckue CBONCTBA. XapaKTEpPHBIE PEAKIIUH.
OcHoBHble npeacTaButenu. Ilpumenenue.
Tema 9. Opzanuueckue eeuwecmea 6 npupode. Ilonesnvie uckonaemvle o0peaHUYECKO20
nPOUCX0IHCOCHUA

HaxoxneHne opraHnyeckux coeIMHEHMH B mnpupone. YrieBonbl. Kupbl. benku. I'oproume
noje3Hsle uckonaemble. Yriau. HedTs u ee nepepadotka. Ilpupoansiii ras.

3.3. ®opMbI 1 MeTObI NPOBE/ICHNUS 3aAHATHIL, IPUMeHsieMble YU4eOHbIe TeXHOJIOTHU

B mporiecce npenogaBaHus AUCIUTUTAHBI UCTIONB3YIOTCS TPAAUIIMOHHBIC TEXHOJIOTUU HAPSAY C
AKTHBHBIMU M UHTEPAKTUBHBIMU/CKBO3HBIMU TEXHOJIOTHSIMU.

Jlexyus-eusyanusayus criocoOCTByeT mpeoOpa30BaHUIO YCTHOH M MMCHMEHHON MHPOPMALUHU B
BU3yallbHYI0O (OpPMY IpH MCIOJIB30BAaHUM CXEM, PUCYHKOB, dYepTekel u T.m. Takasg nexuus
CIIOCOOCTBYET YCIIEITHOMY PEIICHHIO IIPOOIEMHOM CUTYaIlNH, T.K. aKTUBHO BKJITFOYASTCSI MBICIIUTEIIbHAS
NeSITeIbHOCTh O0YYaroIuXcs MPU HIMPOKOM HCHOJIb30BAHWU HATJSAHOCTH M T.J. AKTyanu3auus
paboueii mporpaMMBbl TPEATIOIaraeT BHEAPEHUE B JIGKIIMOHHBIA KypC MHTEPAKTUBHBIX MPHUIOKCHUN H
caiitoB Acetyl.ru, Ptable.com, Avogadro, Jmol u T.11.

Paboma 6 manvix epynnax na 1a60pamopHuixX 3aHamusx MO3BOJISIET Pa3BUTh yMEHUE paboTaTh B
KOMaH/Ie, MJIaHUPOBATh U JIeaTh BBIBOBI HA OCHOBAaHUM NMPOU3BE/ICHHBIX ICHCTBUH, T.€. 3aKJa/(bIBAET
OCHOBBI Hay4YHO-HCCIIEJIOBATEIbCKON paboThl B AajbHEHIIEeH npodeccuoHalbHON AesTenbHocTU. Bee
nabopaTopHble pabOThl IO JaHHOM JUCHUIUIMHE TPEACTaBIAIOT COOOH 3KCIEepHUMEHTAJIbHBIE
MICCIIEJOBAHMS.

Ilpakmuueckas noodzomoseka BKIIOUAaeT B ceOs BBIIOJIHEHUE CIEIYIOUIMX BHUJOB pabdoT,
CBSI3aHHBIX C Oyaymied TpoQecCHOHaTbHON esTeIbHOCThIO: TMOCTAHOBKA JKCIIEPUMEHTAIBHBIX
7a00paTOPHBIX MCCIIEAOBAHUM, IENbI0 KOTOPBIX SIBISETCS HM3YYE€HHE CBOMCTB TOPIOYHX IOJE3HBIX
HCKOIIaeMBIX, a TAK)KE OIpeIesIeHIE TPUPOIBI (pacTiO3HABaHKE) OPTaHUYECKUX BEIIECTB.

[TpakTudeckasi MOArOTOBKa OyneT MpOXOAUTh Ha Oa3e yueOHO# naGopatopuu xumuu TU ()
CBOY.

Yuebnwvie mexrnoJjocuu, UCnob3yembsle 8 06pa30€am€ﬂbHOM npoyecce

Paznen Cemectp Hcnone3yemble akTHBHbBIE/HHTEPAKTHBHBIC KomuuectBo uacos
00pazoBaTesbHbIE TEXHOJIOTHH
Tewms! 1-9 4 Pabota B ManbIx rpynmnax Ha J1a00paTOpHBIX 8
3aHATUSX
Bcero: 8




4. Ilepevyenb yueOHO-MeTOANYECKOT0 00ecnevYeHHs 1JIs CAMOCTOSTEIbHOM padoThI
00y4aromMXcH Mo JUCUMUILIIHHE

Conepxanune CPC
Ne HaumenoBanue pazaena Bun CPC Tpyno- DOpMBI U METOJIbL
(TEeMbI) AUCIMIUINHBI €MKOCTb (B KOHTPOJIS
yacax)
1. Opranudeckas XUMUs Kak CocraBneHue 0T4ETOB MO 4 (JIP) IIpoBepka 0TUETOB 1O
Hayka (Tema 1) naboparopHbeM 3aHaTHsIM (ayn. CPC) 4 (CT) 71a00paTOPHBIM 3aHIATHAIM
2. YrneBogopos! paaga 2 (JIP) (pabouas TeTpanp)
MeTaHa (TpeIenbHbIe CaMOCTOSITENBHOE U3yYEHUE TEM 4 (CT) TectupoBanue,
YTIIEBOOPOIHI, (Breayxn. CPC) 9K3aMEHAI[HOHHBIC
mapaduHsl) (Tema 2) BOIIPOCHI
3. YraeBonopoms! psaa 2 (JIP)
STUJICHA U alleTUIeHa 4 (CT)
(HempenenbHbIe
YTIIEBOJOPOIBI, OJIC(HHBI)
(Tema 3)
4. ApomaTuyeckue 2 (JIP)
YIJIEBOAOPOIBI (ApEHBI) 4 (CT)
(Tema 4)
5. Cnuptsl. IIpocTbie adupbl 4 (JIP)
(Tema 5) 4 (CT)
6. Anpaerugsl 1 KETOHBI 2 (JIP)
(Tema 6) 4 (CT)
7. Kap6oHOBbIE KHUCIIOTHI U 4 (JIP)
UX IPOU3BOJHBIC. 4 (CT)
CnoxHbie d¢upsl (Tema 7)
8. A3oTcoaepkamue u 2 (JIP)
cepocoieprKarire 4 (CT)
TIPOU3BOIHBIE
YTIIEBOIOPOOB (Tema §)
9. OpraHudecKkue BEIIecTBa B 10 (JIP)
npupoze. [Toneznsie 4 (CT)
HCKOIIaeMbIe
OpPraHU4ecKoro
MIPOHUCXOXKAEHHS (TeMa 9)
10. | TecrupoBanue IToaroroBka k TECTUPOBAHUIO (BHEAY. 4 (ITT) TecrupoBanue
CPC)
11. | KonrponbHas pabora Hanucanue KoHTpoapHON 27 (K, CT) IIpoBepka KOHTPOIBHOMN
paboThI/cCaMOCTOSATENILHOE U3yUECHHUE paboThI / TECTUpOBaHUE,
teM (BHeayd. CPC) 9K3aMEHaIIOHHbIE
BOIIPOCHI
Bcero yacos 3a 4 cemecTp 99
JlaGopaTopHble padoThl
Ne HaumenoBanue pasnena Jlaboparopnas pabora nin Tpyno- DopMBbI U METOJIbI
(TeMbI) AUCIUTUINHBI Ta00PaTOPHBIN MPAKTUKYM €MKOCTb (B KOHTPOJIS
gacax)
1 Opraanyeckast XUMAS Kak | DIEMEHTHBIN aHAIH3 OPTaHIIECKIX 4 [IpoBepka 0T4ETOB 1O
Hayka (Tema 1) COETMHEHUI. 1a00paTOPHBIM 3aHATHSIM,
PacniosHaBaHNE OpraHNYECKUX TECTUPOBAHHE,
COCMHEeHUH 9K3aMEHaIIMOHHbIE
2 Yriesonoposl psaa W3yueHue cBONCTB pslia aJIKAHOB U UX 2 BOIIPOCHI
MeTaHa (TpeiesibHbIe raJoreHIPOU3BOTHBIX
YIIIEBOJJOPO/IBL,
napaguHsl) (Tema 2)
3 YraeBonopoas! psaa W3yueHune CBONCTB psia ajJKEeHOB U 2

STUJICHA U alleTUIeHa
(HenpenenbHbIE

AaJIKWHOB




YIIIEBOJOPOIBI, OJIC(HHBI)

(Tema 3)

ApomaTuueckue W3ydeHue CBOMCTB psAja apeHOB M UX 2
YTIIEBOJOPO/IBI (ApEHBI) Ipou3BO/IHBIX (OeH30I1a 1 (eHona)

(rema 4)

Cnuptsl. [Ipoctsie a3¢upsl | CBoiicTBa CHMPTOB U IPOCTHIX 3(HUPOB 4
(Tema 5)

Anperuasl 1 KETOHBI CBoiicTBa aJIbAECTHIOB H KETOHOB 2
(Tema 6)

KapOoHOBBIE KUCIOTHI U CpoiicTBa KapOOHOBBEIX KHCIIOT H 4
UX IPOU3BOJHBIC. CIIOKHBIX 3()MPOB YKCYCHOH KHCIOTHI

CrnoxHbie 3¢upsl (Tema 7)

A3oTcozepkamye u CsoiicTBa a30TcoIepIKaIInX 2
cepocoieprKale OpPraHUYECKNX COEAWHEHUH (aMHHOB U
NIPOU3BOJIHBIE aMHJIOB)

YIIIeBOA0POOB (Tema §)

Opranudeckue Bemectsa B | YriueBoabl. JKupel. benku. [Tomumepsr. 10
npupoze. Ilonesnsle CgoiicTBa yris u psna
HCKOIIaeMbIe HEQTENpOIYKTOB

OpPraHUYECKOTo

MIPOHUCXOXKAeHHS (TeMa 9)

Bcero gacos 3a 4 cemectp 32%*

*2 yaca u3 BBIACJIICHHBIX Ha J'Ia60paTOpHLI€ pa60TLI 34y OTBOAUTCA IMOJ TECTUPOBAHUC

5. MeToauyeckue yKazaHus 1Jis 00y4alOUIUXCS 10 OCBOEHUIO JUCIHUNIMHBI
PaGora Ha 1a00paTOPHBIX 3AHATHSAX

B nepron 0cBOeHHS JUCHUIUIMHBI CTYJICHTHI TOCEUIAI0T Ja00opaTOpHbIE 3aHATHS, 1€ PadOTaIOT
B MalbIX TIpynmax, CamMOCTOSTENbHO H3Y4alOoT JOMOJHUTENbHBIM TEOpeTHUYecKHil Marepual K
7a00paTOpHBIM 3aHATHUAM. TeopeTudeckas 4yacTb pabOTHI BKIIOYAET KOHCIIEKTUPOBAHHUE MPOBEIACHUS
OTIBITOB BO BpeMsl TaOOPATOPHOTO 3aHATHSA C 00s3aTeIbHBIM MTPUBEICHUEM 00BSICHEHHH Ha0II01aeMbIX
SIBIICHH, BBIBOIOB, (POPMYJI peakiunii.

Kputepusmu orieHku paboThl Ha Ta00PATOPHBIX 3aHATHUSX SBJISETCS: BIaIeHUE TEOPETHUECKUMHU
IOJIO)KEHUSIMU TI0 TEME, BBINIOJIHEHUE NPAKTUYECKUX 3a/JaHui, 3HAHUE TEPMHUHOJIOTUH, HaJIudue
ypaBHEHUH peaKIuii OMBITOB.

MaxkcumanbHbIH 6aJu1, KOTOPBIN CTYACHT MOKET HaOpaTh Ha 1a00paTOPHOM 3aHATHH, — 2 GaJla.

KontpoabHas padora BimovaeT 14 3aganuil U3 Caeayronmx TeM:
Ankansl (2 3agaHus).

AnkeHbl. ATKUHBI. AJNKagueHsbl (2 3a1aHus).

ApomMaTtnyecKkue yrieBoJoposl (2 3a1aHus).

Criuptel 1 GeHons! (2 3a1aHus).

Anbaeruipl ¥ KeTOHBI (2 3aaHus).

KapOoHoBbIe KHCTOTHI (2 3a0aHMS).

Cnoxunsie 3¢upsi (1 3amanue).

A3oTconeprkaliie opranuueckue coeauHenus (1 3aganue).

e A s

Kpurepun onieHKr KOHTPOIBHOM paboThI:
- IPaBWJIBHOCTD BBIIIOJIHEHUS PACUETHOIO 3a/1aHHUS;
- HaJIMYHMe CChIJIOK Ha 3aKOHBI U ()OPMYJIBI;
- IOJIHOTA U Ka4eCTBO OTBETA HA BOIIPOCHI TEOPETUYECKOIO XapaKTepa.
1 mpaBUIIBHO pellIeHHas 3aj7ada olleHuBaercs B 1 0aJwr.
TecTupoBaHUe SBISETCS MPOMEKYTOYHON MPOBEPOYHOM pabOTOM MO Kypcy, mpoBoauTcs 1 pa3 B
ceMecTp.

Temamuueckasa cmpykmypa bT3
1. OGmue nousTHsA. XUMUs yrieBoaopoaos (40 3agaHmuii)
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2. CoenuHenus ¢ GyHKIIMOHAIBHBIMY TPYIIITUPOBKAMH (CIIUPTHI, albACTUIbI, KAPOOHOBBIE KUCIOTHI,
a30T- U cepocoJiepsKallre MPoU3BOIHbIE, OpraHMUECKHE BELIeCTBa KaK MoJie3HbIe ucKonaeMbie) (50
3a/1aHHi )

Buaber TecTOBBIX 3a1aHUI:

Bun 3ananus Konnuectso T3 KosnuecTBo npeamnoiaraeMbix OTBETOB
3agaHus 3aKpbITON CTPYKTYPBI 50 1,2
3agaHusi OTKPBITON CTPYKTYPHI 40 1,2

OO6pa3siibl TECTOBBIX 3aJaHUM:
1. 3axanue 3aKpbITOr0 THIIA
Uto n3yuaet opraHudyeckast XuMusi?
1. CBolicTBa OPraHMYECKHUX PJIEMEHTOB
2. CBoiicTBa yriIeBOJOPOJOB M X MTPOU3BOIHBIX
3. Peakuuu B ®UBBIX OpraHU3Max
4. CpoiicTBa HEPTETIPOIYKTOB
Otser: 2
2. 3agaHue OTKPBHITOIO THIIA
3aKOHUYHUTE PEaKIIUIO:
CH3NH2 + 02 — ...t
OTtBeT: 2CH3NH2 + 9/502 — 2C02 + Nz + 5H20

Kputepuu oreHKH TecTa
1 nmpaBuIbHBIN U NTOJIHBIN 0TBET = 1 0as. IIpu yciaoBuM nNoauBapuaTUBHOCTH OTBETA OLIEHUBAETCS Kak
YKCIIO MPABUIIbHBIX OTBETOB, TaK M HAJMYHUE JIMIIHUX WA HEMPABUIBHBIX (B 3TOM CiIyYae OT OICHKH
OTHHMAETCS 9acTh OaJiya)

MeTOI[I/I‘IeCKI/Ie YKazaHud 411 TOMOIIA O6y‘-IaIOH_[I/IMCSI B yCIICIHOM OCBOCHHWM AWCHUILINHBI B
COOTBETCTBUH C 3aIVTAHUPOBAHHBIMU BHIAMH y4eOHOH M CaMOCTOSITEIBbHOW PabOThl OOyYarOIIUXCS
pasmeniensl B C/IO Moodle (1. 5.1): http://moodle.nfygu.ru/course/view.php?id=15823

PelTHHIOBBIH perjiaMeHT 1o JUCHMUILIIIMHE:

No Bun BeinosiHsemMoii yueOHO# padoThI KomnuuecTBo KomuuectBo
(KOHTPOJHPYIOIINE MATEPHATBI) 6aytoB (min) | 6aymToB (Max)
HUcnvimanus / @opmor CPC
1 | PabGoTta Ha 1a0OpaTOPHBIX 3aHATHSIIX 17 26
2 | IlpomMexyTO4YHOE TECTUPOBAHHE M0 pa3fiesiaM JAUCIUILINHBI 19 30
3 | KoHTponbHas pabora 9 14
Hroro 3a 4 cemectp: 45 70

6. ®OoH/ OLICHOYHBIX CPEACTB AJIsl IPOBEACHUs IPOMEKYTOYHOM aTTecTaly 00y4al0IMXCcs 10
AUCHUILINHE

6.1. ITokazare/iu, KpUTEPUH M IIKAJIA OLlEHUBAHUSA

IToxa3aTens OlleHUBaHUS [TkaJs! OlieHUBaHUS YPOBHS CHOPMUPOBAHHOCTH
Konpr HNuaukaTopsl . o
(mo m. 1.2. PITT) KOMITETEHITH/3]IEMEHTOB KOMITETEHITUI
OLICHUBAEMBIX | IOCTHKEHHUS
N . YpoBHHI Kputepuu onenuBanus Onenka
KOMIETEHIMH | KOMIETeHLUI
OCBOEHHS (teckpunTOpsl)
IK-4 IK-4.5 3Hamb: TEOPUU CTPOCHUS Bericokuit OO6mas cymma OanioB OTIIUYHO
OpPTaHUYECKHAX 3a pabOTHI B CEMECTpPE H
COEIMHEHUH, 9K3aMEH COCTaBIsET 85
oOpa3oBaHus u Oosee



http://moodle.nfygu.ru/course/view.php?id=15823

XUMHYECKOH CBS3U U bazoBsiit Obmas cymma 0ayioB XOPOIIIO

B3aMHOT'O BITASHUS 3a pabOTHI B CEMECTPE U

aTOMOB B  MOJICKYJIC; 9K3aMeH  COCTaBJIsIET

THIIBI XHUMUYECKUX Ooitee 65, HO MeHee 85

peaKnuil, X MEXaHU3MBbl, | MunumMansHbii | OOmmias cymma OaJuioB |  YAOBIETBO-
OCHOBBI KaTallnza; 3a pabOTHI B CEMECTPE H PUTEIBHO
KIaccupukanuio u 9K3aME€H  COCTaBJIsET
HOMEHKJIATYpy Oonee 55, HO MeHee 65

OpPTraHUYeCKUX He ocBoenpr | OOmast cymma 0a/uioB | HEYAOBIETBO-
COCIMHEHUM; CBOMCTBA U 3a paboTHI B CEMECTpPE U pHUTENBHO
MCTO/bI IOJTy4CHUS 9K3aMEH COCTaBJISIET

OCHOBHBIX KJIaCCOB MeHee 55

OpPTaHUYECKUX

COCIMHCHUI;

yMemb:  WCIIONB30BATh

6azy TEOPETHUECKUX

3HAHUU IS pEIICHHS
MIPaKTHIECKUX 3a1a4,
aHaim3a W 0000IeHus
SKCIIEPUMEHTATBHBIX
JTaHHBIX; BBINOJIHATE
OCHOBHBIC XUMHUYCCKUC
omepanud B 00iacTu
CHUHTE3a OPraHUYECKHX
BEIIIECTB M MaTCpPHAJIOB,
MPOBOTUTH
HCCIIEIOBAHUS
XAMHYECKHX OOBEKTOB,
SIBIICHUI U TIPOIIECCOB;
enaoems.
SKCIICPUMEHTATHHBIMA
METOJaMU CHHTE3a |
BBIJICJICHUS BEIIIECTB,
ompeneneHuss  (HU3UKO-
XUMHUUYECKUX CBOHCTB H
YCTaHOBJIICHHUS
CTPYKTYPBI
OpPTaHUYECKUX
COCTMHCHUN

6.2. TunoBblie KOHTPOJIbHBIE 3a1aHUA (BOl'[pOCI)I) AJIsA l'[pOMC)KyTO'lHOifI aTrreCcralum

DK3aMeH 10 OpFaHquCKOﬁ XUMHUHU IIPOBOIUTCS B (I)opMe CO6€CCI[OBaHI/I5I I10 3K3aMCHAIIlMOHHBIM

OwieraM. DK3aMEHAIIMOHHBIN OUJIET BKIIIOUAET JIBA TEOPETUUECKUX BOIPOCA U MPAKTHUECKOE 3aaHUE.

Bomnpocsl Kk 3k3amMeny:

l.
2.

=0 XN kW

Opranunueckue BemectBa. Teopusa crpoenust A.M. bytieposa.

[TonsTHe 00 W30Mepax W BAJICHTHOCTH B OPTaHMUYECKUX BEIIECTBAX. Peakiiuu, XapakTepHBIC IS
OpPraHMYECKUX BEILECTB.

AJKaHbBI, UX CTPOCHHUE, CBOMCTBA, XapaKTEpPHbIE PEAKI[UU, OCHOBHBIE TIPEICTABUTEIIN.

AJIKEHBI, UX CTPOEHHUE, CBOWCTBA, XapaKTEPHbBIE PEAKIIUH, OCHOBHBIE MTPEICTABUTEIIH.

AJKUHBI, UX CTPOCHHUE, CBOMCTBA, XapaKTEPHBIE PEAKIIMU, OCHOBHBIC MTPEJICTABUTEIH.

ApeHbl, HX CTpOEHHE, CBOICTBA, XapaKTepHbIE PEaKI[Ui, OCHOBHbIE MPECTABUTEIH.

CnupThl, X CTPOCHHE, CBOMCTBA, XapaKTEPHbIE PEAKIIMH, OCHOBHBIE MPEICTABUTEIH.

AJbAETUAbl U KETOHBI, UX CTPOCHHE, CBOMCTBA, XapaKTEPHbIE peaKlii, OCHOBHbBIE MPEACTABUTEIH.
KapOoHOBBIE KUCITOTBI, X CTPOCHUE, CBOMCTBA, XapaKTEPHBIE PEAKIIH, OCHOBHBIC MPEACTABUTEIH.
[Ipocteie u cnokHble 3(GUPBl, MX CTPOCHHE, CBOWCTBA, XapaKTEpHbIC PEaKIUU, OCHOBHBIE
MpeACTaBUTEH.

A3oTconepikalie MPOU3BOJIHBIE YTIEBOJOPOAOB: HUTPOCOCIWHEHHS, aMUHBI, UX CTPOEHHE,
CBOMCTBA, XapaKTEPHbIEC PEaKIIMH1, OCHOBHBIC MPEICTABUTEIH.
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12. Cepoconepkaiiye HpOU3BOJIHBIC YTIIIEBOAOPOAOB: THOJIbBI, THO3(DUPHI, CyIb(POCOCTUHEHUS, HX
CTpOEHHE, CBOMCTBA, XapaKTepHbIE PEaKlui, OCHOBHbBIE TIPEICTABUTEIH.

13. buorenHsle BeniecTBa. YTII€BOABI.

14. buorennsie BemecTsa. JKupsbl.

15. buorennsle BemecTBa. AMUHOKUCIOTHI M OCIKH.

16. T'oproune nosiesHslie nckonaemsie. Topd u yriu.

17. T'oproune nosesnsie uckornaemsle. Hed1o. [Ipupoanslii ras.

Tunosoe npakTu4eckoe 3ajaHue
1. Hanmcare cTpyKTypHYIO (POpPMYIly OPraHMYECKOTO BEIIECTBA U ONPEAEIUTh €0 KJIacc.
2. Hanucarp Ha3BaHUS BCEX BO3MOXHBIX M30MEPOB AJIS IIPEJICTABICHHOIO BELIECTBA C IPUBEICHUEM

CTPYKTYPHBIX (OPMYIL.

Kpurepum oneHku:

N KoanuectBo
XapakTepuCcTHKA 0TBETA HA TEOPeTHYECKUIT BOPOC / BBINOJTHECHHUSA
Komnerennuu HAOpaHHBIX
NMPAKTHYECKOIr0 3a/1aHHA
0aJL10B

Jlan TmoNHBIN, pa3BepHYTHIH OTBET Ha IIOCTABJICHHBIM BONPOC, IIOKa3aHa
COBOKYITHOCTh OCO3HAHHBIX 3HAHUH MO AMCIMIUIMHE, JOKA3aTeJbHO PACKPHITHI
OCHOBHBIE TTOJIOXKEHUSI BOIIPOCOB; B OTBETE IPOCIIEKMBAETCS YETKasi CTPYKTypa,
JIOTHYECKasi TII0CIEN0BAaTEIbHOCTb, OTPAXKAIOUIAs CYIIHOCTh PacKPBIBAEMBIX
MMOHATHH, TEOpHi, SBICHUH. 3HAHHE MO MpPEAMETy NEeMOHCTpPHpyeTcs Ha (oHE
ITOHMMAHHS er0 B CHCTEME JaHHOM HayKH M MEXIHUCIUILIMHAPHBIX cBs3ei. OTBeT 24-30 6.
U3JI0KEH  JIUTEPAaTYypPHBIM  SI3bIKOM  C  HCIIOJIb30BAHHEM  COBPEMEHHOMN
JIMHTBUCTUYECKOU TEPMUHOJIOTUH. MOFyT OBITH JONMYyHICHBI HEAOYETHI B
OIpEJIeTICHNH TOHATHH, MCIPaBICHHbIE CTYJICHTOM CaMOCTOSTENBHO B MpoIecce
OTBeTA.

B npakTryeckoM 3a1aHuK MOKET OBITh jonynieHa 1 gakruueckas onmoka.

JlaH TOJHBINA, pa3BEepHYTHIH OTBET Ha IOCTABJICHHBIH BOIPOC, NOKA3aHO yMEHHE
BBIJICITUTH CYIIECTBEHHBIE U HECYIIICCTBEHHBIC IIPHU3HAKH, IPHYMHHO-CJICICTBEHHBIE
cBs13u. OTBET YETKO CTPYKTYPUPOBAH, JOTUYEH, U3JI0KEH JINTEPATYPHBIM S3BIKOM C
HCTIOJh30BAHUEM COBPEMEHHOW THCTOJOTHYECKOW TEPMHHONOTHH. MoOryT OBITH 16-23 6.
JOMyIIeHb! 2-3 HETOYHOCTH WJIM HE3HAYWTENbHbIE OIIMOKM, WCIpaBJICHHBIC
CTYAEHTOM C ITOMOIIBIO MTPENOAaBaTE.

[K-4.5 B mpakTrdeckoM 3alaHUH MOTYT OBITh JOMYIICHBI 2-3 (paKTHYeCKHe OMIHOKH.

JlaH HenocTaTOYHO IOJIHBI M HENOCTaTOYHO pa3BEpHYTHIH OTBeT. Jlormka u
MIOCJIEA0BATEIHOCTh M3JI0KEHUS HMEIOT HapymieHus. JlomymieHsl OmHOKH B
pPacKpbITHM TOHATHH, ynoTpeOneHun TepMuHOB. CTylneHT He CcrocobOeH
CaMOCTOATEIIbHO BBIACIUTE CYHICCTBCHHBIE W HECYHICCTBCHHBLIC IIPU3HAKU U

IIPUYHMHHO-CICACTBEHHBIE CBSI3U. B OTBETE OTCYTCTBYIOT BBIBOIBL. YMEHHUE 6-156.
pacKpbITh 3HaYeHUE OOOONIEHHBIX 3HAHMH He TOKa3zaHo. PedyeBoe odopmieHue
TpeOyeT HOoNpaBoOK, KOPPEKLIUH.
B npakTudyeckoM 3alaHiK MOTYT OBITh JoNyHIeHb! 3 PaKTHUECKHX OIIMOOK.
OtBer peaAcTaBJIgCT coboit PA3pPO3HCHHBIC 3HAHUS C CYHIECCTBECHHBIMU omoKamMu
mo Bompocy. IIpuCyTCTBYIOT (hparMeHTapHOCTb, HEJIOTMYHOCTh H3JIOKCHHUSL.
CTymeHT He OCO3HaeT CBA3b OOCYXKIAaeMOro BOIpoca MO OWJIeTy C APYTHMHU
00BEKTAMH JAUCHUITIIINHBI. OTCyTCTBy}OT BBIBOJIBI, KOHKpETU3alU u
JOKa3aTCIbHOCTH H3JI0KCHUA. Peun HETpaMOTHas, TEPMHUHOJIOTHU HC 0-56
HCIOJIb3YyeTCs. JIOMONIHNUTENbHBIE U YTOUHSIOLIME BOIPOCHI IPENOAABATENsl HE ’
MPUBOJAT K KOPPEKIIUU OTBETA CTYAEHTA.
HpaKTI/I‘ICCKOC 3aJaHuC HC BBIIIOJIHCHO.
unu OTBET Ha BOIPOC MOJHOCTBIO OTCYTCTBYCT
unu OTKa3 OT OTBETa
6.3. MeToanueckne MaTepuaJibl, olpeaessiionue nNnpoueaypbl OeHuBaHMUS

XapakTepUCTHKH MPOIeYPhI

Bun nponenypsr 9K3aMeH

Lens poreAypsI BBISIBUTH CTeNeHb chopmupoBanHOCTH KomneTeHnwu [1K-4 (ITK-4.5)
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JloxanbHble aKTBI By3a, | [lonoxkeHne O mNpoOBENEHUH TEKYIIEro KOHTPOJIS YCIEBAaEMOCTH U
perilaMeHTUPYIOIIHE NPOMEXYTOYHOH arTectaumu oOywatommmxcst CB®Y, Bepcus 3.0,
MIPOBEICHUE TTPOIICTYPhI yTBepkaeHo pekropom CBDY 19.02.2019 r.
[Tonoxxenue o GambHO-peiiTHHIOBOM cucteme B CBDY, Bepcus 4.0,
yTBepkaeHo 21.02.2018 r.
CyOBeKTsl, Ha KOTOPBIX | CTYIEHTHI 2 Kypca Cle[IHaIuTeTa

HampaBJeHa Mpoleaypa

Ilepuoa npoBeeHUs NPOUETYPbI

JleTHss OK3aMCHaIlMOHHAas CCCCHU

TpeboBanus K TOMEIIECHUSIM U
MaTepHaIbHO-TEXHUUECKHM
Cpe/icTBaM

TpeboBanus kK 6aHKY OLIEHOYHBIX

CpEICTB

Onucanue npoBeleHHs | DK3aMeH NPUHUMAETCsl B yCTHOM dopMe 1o OuneraM. DK3aMeHALMOHHBIN

MPOLEAYPBI OWjeT Mo MAWCUMIUIMHE BKIIOYAeT [[Ba TEOPETHYECKHMX BOIpOca H
MpaKTHUYecKoe 3aaanue. Bpems Ha moAroToBky — 1 acTpoHOMHUYECKHH yac.

[xaner oneHuBanus | lllkana oreHMBaHuA pe3yabTaToOB NpuBeaeHa B 11.6.2. PIT/I.

pe3yabpTaToB

PesynbraTel nponenypsl

B pesynprare cmaum Bcex 3amanmit s CPC crymeHTy HE0O0X0IMMo
HaOpaTh 45 0aJIOB, YTOOBI OBITH JOMYIIEHHBIM K 9K3aMEHY.
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http://nti.s-vfu.ru/downloads/doc/pol_BRS_04.pdf
http://nti.s-vfu.ru/downloads/doc/pol_BRS_04.pdf

7. IlepedyeHb 3JIeKTPOHHBIX M MEYATHBIX Y4eOHBIX M3JaHUH

ABTOp, Ha3BaHUE, MECTO M3/IaHUs, U3ATEIHCTBO, TOJ U3TaHHU yUeOHOM
JIUTEPATYPhL, BUJ] U XapaKTEePUCTHKA UHBIX HH(POPMAIIMOHHBIX PECYPCOB

Ileuatnbie
HA3JaHHS:
Hannune B Hb
TU (d)
CBQY,
kadeapanbHas
OoubauoTeKa u
KOJI-BO
9K3EMILISIPOB

ONeKTpOHHBIE
W3JAaHUS: TOYKA
JIOCTyTa K
pecypey
(HauMeHOBaHHe

SBC, Db CBOY)

OcHOBHas IUTEpaTypa

I'muaka H.JL. O6miast xumus. — M.: UaTterpan-Ilpecc, Kaopyc, 2009 (u
Oonee mo3mHUE U3MaHMsA). 752 C.
Honymeno MBuCCO CCCP

25

I'muaka H.JI. Obmiast xumust / mox pen. B.A. Tlonkosa, A.B. badkosa. — M.,
2010. 886 c.
Jonymerno MBuCCO CCCP

20

Kitoe, M. B. Opraanueckast XuMus : yaeOHOE TocoOme s BY30B /

M. B. Kimoes, M. I'. A6nymraeB. — Mocksa : M3gatensctBo HOpaiir,

2025. — 202 ¢. — (Bwicmee oopazoBanue). — ISBN 978-5-534-21079-8. —
Tekct : anmexTpoHHbIH / OOpa3oBarenbHas miatdopma FOpait [caiit]. —
URL.: https://urait.ru/bcode/559302

I'pudp YMO BO

OIT IOPAUT

Tynukun, E. U. Opranudeckasi XuMus : y4eOHHK 17151 By30B /

E. U. Tynukun. — 2-e u3a., ucmp. u gon. — Mocksa : 3gatenscTBo
IOpaiiTt, 2025. — 203 c¢. — (Bricmiee obpazoBanne). — ISBN 978-5-534-
17913-2. — Texkcer : anexTpoHHbIH // OOpa3oBatenbHas miatdopma Opaiit
[caiiT]. — URL: https://urait.ru/bcode/533955

I'pudp YMO BO

OIT IOPAUT

JlomoTHUTEIbHAS INTEpaTypa

Axumos JL.U., [TaBnoB AWM. Xumus: yaebHoe mocodue. — CI16: CaHkT-
ITerepOyprckuit rocynapCcTBEHHBIN apXUTEKTYPHO-CTPOUTENBHBINA
yausepcureT, DbC ACB, 2011 [DnexkTpoHHOE H31aHME]. —
http://www.iprbookshop.ru/19054.html

PexomennoBano Penakimonno-m3garensckum cosetom CITOIACY

OBC IPR SMART

Aptemenko A.W. Opraanyeckast xumus. — M.: Beicm. mxosa, 2000.
PexomennoBano MO PO

23

brannoB A.H. Xumust. Opranudeckast Xxumusi: yueoHoe nocooue / A. H.
bnannos. — Cankr-IletepOypr: Poccuiickuii rocy1apCTBCHHBIIM
THPOMETEOPOSIOTHIECKUi yHUBepcUTeT, 2005. — 76 ¢. [DnekTpoHHOE
W31aHue].

http://www.iprbookshop.ru/12537.html

9BC IPR SMART

Hpo3nos, A. A. Opranudeckast XuMus : yaeOHoe mocodue / A. A. [Ipo3ios,
M. B. ipo3noBa. — 2-e n3a. — Caparos : Hayunas kuura, 2019. — 159 c.
— ISBN 978-5-9758-1810-2. — Texkcr : anexTponHsIi // LudpoBoit
obpazoBatensHbIi pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/81036.html

OBC IPR SMART

3axaposa O.M., IlectoBa .M. Oprannueckas xumusi. OCHOBHI Kypca. —

Hwxuuit Hosropoa: Huxkeropoackuii rocy1apcTBEHHbIN apXUTEKTYPHO-
ctpoutenbhblil yausepcuret, 96C ACB, 2014 [DnexTpoHHOE H3naHue].
http://www.iprbookshop.ru/30816.html

OBC IPR SMART

Kiromkuna }0.®. Oprannueckas xumusi: npaktukym / 10. @. Kitomkuna,
A. B. Cepos. — Crapomnosnb: CeBepo-KaBkasckuii GenepaabHbIH
yHuBepcuret, 2016. — 187 c¢. [DnekrponHoe u3ganue].
http://www.iprbookshop.ru/62856.html

9BC IPR SMART

Kosanbuykosa O.B., Eroposa O.A. Xumusi. Koncnekr nekuuii. Y4yeOHoe
nocobue. — M.: Poccuiickuii yHuBepcuret apyx0sl Haponos, 2011
[Onekrponnoe u3ganue]. http://www.iprbookshop.ru/11429.html

9BC IPR SMART
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https://urait.ru/bcode/559302
https://urait.ru/bcode/533955
http://www.iprbookshop.ru/19054.html
http://www.iprbookshop.ru/12537.html
https://www.iprbookshop.ru/81036.html
http://www.iprbookshop.ru/30816.html
http://www.iprbookshop.ru/62856.html
http://www.iprbookshop.ru/11429.html

KyxaeBa, A. A. Opranuueckas xumus : yueOHoe nocodue / A. A. Kyxaesa,
U. B. bepmunckuii, H. B. JIxepara. — CapatoBs : By3oBckoe oOpa3oBanue,
2018. — 152 ¢c. — ISBN 978-5-4487-0310-2. — TekcT : 31eKTPOHHBIH //
Hudposoii oopazosatensublil pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/77218.html

9BC IPR SMART

OpinoBa, A. M. Opraundeckas xumus : yaeoHoe rnocodue / A. M. OpioBa.
— Mocksa : MUCU-MI'CY, Aii [1Iu Ap Meaua, 9bC ACB, 2024. — 230 c.
— ISBN 978-5-7264-3441-4. — Texkcr : anexTponHsIi // LudpoBoit
obpazoBatensHBIi pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/140494.html

OBC IPR SMART

10

Iorynsera N.A. KoHTpoIbHO-I3MEepUTEIBHBIE MaTEPHAIIBI TIO JUCIUTUINHE
«Xumus». Paznensl «O0mast XUMUsD, « XUMUS dJIEMEHTOBY, « OCHOBBI
opranudeckoil xumuny. — Hepronrpy, 2015, 2021.

48

11

ITorynsesa U.A. Kypc nexuuii-npesenraruii « OCHOBBI OpraHHYECKON
xumMum» [OnekTpoHHsId pecype]. — URL:
http://moodle.nfygu.ru/course/view.php?id=15823

CJ1O Moodle

12

PabunoBuu B.A., XaBun 3.51. Kparkuii xummuecknii cripaBoyHuk. — J1.:
Xumus, 1991.

13

Tsepnoxiiedos B.I1. Oprannueckas xumust: yueonuk / B. I1. TBepaoxie6os.
— Kpacnosipck: Cubupckuii penepanbHblid yHHBEpeuTeT, 2018. — 492 c.
[OnexTponHsIii pecypc].

http://www.iprbookshop.ru/84272.html

OBC IPR SMART

DJeKTPOHHBIC PECYPCHI

Xwumus. [Monroroska k EI'J: mpakT. mocobue mo BEITOTHEHUIO TECTOBBIX
3amaHui. [ DIeKTpOHHbBIE TEKCTOBEIEe AaHHBIE]. — M.: HoBas mkoma, 2009.
Wzrorosurenn: OO0 «Ypanbckuit 371eKTpOHHBIN 3aBo1y. JInt. MIITP PO
cepust BAD Ne 77-15 ot 21.09.2007, OO0 «Cenenay. Jlunensus BAD Ne
77-246 ot 21.07.2006, OO0 «PemumuMacTtep». Jluniensuss BA® Ne 77-41 ot
15.10.2007, OO0 «Huck Ilpo Ilmocy. Jlutienzus BAD Ne 77-292 ot
12.02.2008, OO0 «PenTtallpomy. JIunensust BA® Ne 77-242 ot 31.03.2006.

14



https://www.iprbookshop.ru/77218.html
https://www.iprbookshop.ru/140494.html
http://moodle.nfygu.ru/course/view.php?id=15823
http://www.iprbookshop.ru/84272.html

8. [lepeyenn pecypcoB HHGPOPMAIHOHHO-TEJIEKOMMYHUKAMOHHOI ceTn «UHTEepHeT» (1as1€e
ceTb-UHTEpHET), HEOOXOAMMBIX JISI OCBOEHHSI AUCUMUIJIMHBI
1. DnexkrponHas nH(OpMAIIMOHHO-00pazoBaTenbHast cpena «Moodley:
http://moodle.nfygu.ru/course/view.php?id=15823
. Auernn.py — https://acetyl.ru/
. MarepaktuBHas [lepnonnueckas tabnuia — https://ptable.com
. XuMuK.ru — https://xumuk.ru
. XuMu4eckue ypaBHeHHs OHIaiH — https://chemequations.com/ru
. BJ1 PubChem — https://pubchem.ncbi.nlm.nih.gov
. BJI ChemSpider — http://www.chemspider.com
. BJI ChEMBL — https://www.ebi.ac.uk/chembl
. BJI NIST Chemistry WebBook — https://webbook.nist.gov/chemistry
10. Avogadro — free cross-platform molecular editor — https://avogadro.cc/
11. TopHas sHUMKIONEAMS OHJIAWH — http://www.mining-enc.ru/
12. ba3a 3Hanuii 1y ropHsKoB — http://basemine.ru/04/gornaya-enciklopediya

O 00 1O\ DN K~ W

9. Onucanue MaTepHAJIbLHO-TEXHHYECKOH 0a3bl, HCOOXOAUMOI 1JIsl OCYIeCTBJICHHUS
o0pa3oBaTeIbHOIO MpoLecca 1o JMCUUIIINHE

Ne Buabl yueOHbIX HanmeHnoBanue ayautopuii,
. . Ilepeuens 00opynoBanus
n/n 3aHATHIT® Ka0uHeToB, 1a0opaTopuii U mp.
1. | JIekuuoHHBIE MynbTUMEINHHBIA KaOHHET HHTepakTuBHAsA N0CKA,
3aHATUA HOYTOYK, MyJIbTUMEUITHBIN
IPOEKTOP
2. | IIpakTuueckue VYyeOHas 1abopaTopusi XUMHH XuMuyeckast mocyaa u
3aHATHUS (xabunet Ne 108 VJIK) crierMagbHOoe 000py0BaHUE,
(;maGopatopHbIe HarpeBaTeJIbHbIC TPUOOPHI,
paboThI) XUMUYECKHE PEAKTHUBBI
3. | CPC Aynmuropuu aisa CPC (A511 YAK, | KomnbroTep ¢ BBIXO0M B
402 YJIK) WHTepuer

10. Hepeqeﬂb l/lH(l)OpMaIII/IOHHbIX TeXHOHOFHﬁ, HCIIOJBb3YEMBIX IIPHA OCYINECCTBJICHUH
06p330BaTeHLHOFO nmpouecca nmo TMCHMIVIMHE, BKJIIOYas MEPeICHb MPOrpaMMHOIo o0ecneyeHUus
Hu l/lH(l)OpMalll/IOHHI)IX CIIpaBOYHBIX CHCTEM

10.1. IlepeyeHb HH(OPMAIMOHHBIX TEXHOJIOTHIl, MCHOJb3yeMbIX TMPH OCYLIECTBJIEHUH
00pa3oBaTeIbHOIO NMpouecca no JMCHUIIHHE

IIpu ocymecTBieHMH 00pa30BaTEILHOrO MPOLECcCa M0 TUCLUIIIIMHE UCIIONB3YIOTCS CIIEIyIOIINe
UH(POPMALIMOHHBIE TEXHOJIOTHH:

o MCII0JIb30BAaHUE HA 3aHATUAX MIEKTPOHHBIX U3JaHUH (UTEHUE JIEKINI C UCTI0Ib30BAHUEM
ClalI-npe3eHTalui, 3JeKTPOHHOr0 y4eOHOro nmocoOusi, HTEPAKTUBHBIX MPUJIOKEHUN, MaTepuaioB
00pa3oBaTeNbHBIX U HUHPOPMALIMOHHBIX CAUTOB 10 XMMHH), BUJIEOMATEPHAIIOB;

. opraHm3aius B3auMojeicTBus ¢ obydarommumucsa nocpeactsom CJIO Moodle, B 1.u.
KOMITBIOTEPHOE TECTHPOBAHKC;
. OpraHu3aIys ayJAuTOPHOW (JIEKIIMOHHONW) W CaMOCTOSATEIbHONW paboThl CTYJIEHTOB

nocpeacTBoM BuaeokoHpepenicsszu (Aunaexc. Tenemoct, MTS Link), gatoB (rpymnmsr B VK).

10.2. [lepeyeHb NPOrPaMMHOI0 o0ecreYeHnst
MS PowerPoint, MS Word, oduchsie cepBuchl Yandex (IOKyMEHTHI, IPEe3EHTAIINHN, TAOJIUIIBI)
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http://moodle.nfygu.ru/course/view.php?id=15823
https://acetyl.ru/
https://ptable.com/
https://xumuk.ru/
https://chemequations.com/ru
https://pubchem.ncbi.nlm.nih.gov/
http://www.chemspider.com/
https://www.ebi.ac.uk/chembl
https://webbook.nist.gov/chemistry
https://avogadro.cc/
http://www.mining-enc.ru/
http://basemine.ru/04/gornaya-enciklopediya

10.3. Ilepeyenbs MHGOPMALHMOHHBIX CIPABOYHBIX CHCTEM

O 0 1IN DN K~ W —

. Auetni.py — https://acetyl.ru/

. MatepaxtusHas [lepuonnueckas tabauua — https://ptable.com

. XuMuK.ru — https://xumuk.ru

. BJ1 PubChem — https://pubchem.ncbi.nlm.nih.gov

. BJI ChemSpider — http://www.chemspider.com

. BJI ChEMBL - https://www.ebi.ac.uk/chembl

. BJI NIST Chemistry WebBook — https://webbook.nist.gov/chemistry

. l'opHas sHImKIONe 1M OHIAlH — http://www.mining-enc.ru/

. baza 3nanwmit nis ropHskoB — http://basemine.ru/04/gornaya-enciklopediya
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https://acetyl.ru/
https://ptable.com/
https://xumuk.ru/
https://pubchem.ncbi.nlm.nih.gov/
http://www.chemspider.com/
https://www.ebi.ac.uk/chembl
https://webbook.nist.gov/chemistry
http://www.mining-enc.ru/
http://basemine.ru/04/gornaya-enciklopediya

JIUCT AKTYAJIM3AIIMUA PABOYEN NPOT'PAMMBI JIJUCHUILJIAHBI

b1.B.10 Oprannyeckasi XuMust

Y4eOHsbIi BHeceHHbIe H3MEHEHUS IIpenonasarens IIpoTokon 3acenanus
rojn (®HO) BBINTyCKAOIIEH Kadeapsl

(mara, HOMED), DO
3aB.KaeIpol, MOAMKCH

B mabnuye yrxazvieaemcs monvko xapakmep usmenenull (Hanpumep, usmMenenue memol, CRUCKA UCIMOYHUKO8 NO meme Ul
memam, CpeodCcme NPOMeNCYMOUHO20 KOHMPOJIS) ¢ YKA3AHUEeM NYHKmMoe pabouetl npoecpammbl. Camo codepoicanue usmeHeHu
ohopmasiemcs RPUNOIHCEHUEM NO CKBO3HOU HYMepayuu.
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