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1. AHHOTALIMS

K pado4eil mporpaMmme I CIUAIINHbBI
b1.B.10 Oprannyeckasi XuMus

Tpymoemkocts 5 3.e.

1.1. Ilesab ocBOeHMS U KPATKOE CO/iePKaHue THCHUTITHHbI
Ilenb ocBOEHUS: BlIaZIcHME OCHOBAMHU OPraHMYECKONH XMMHUHU HAa COBPEMEHHOM YPOBHE Pa3BUTHS
HAayKH, SKCIIEPUMEHTAIbHON TEXHUKH U TOCTHKEHUN TPOMBIIIIIEHHOTO IPOU3BOJICTBA; (POPMHUPOBAHUS
3HaHUHU ¥ YMEHMI B 00J1aCTH OPraHNYEeCKON XUMUH KaK (yHJaMEHTAIbHON HayKH B CHCTEME XUMHUKO-
TEXHOJIOTUYECKOr0 00pa3oBaHusl.
Kpatkoe copepxanue TUCHUILUIMHBL: TeopeTndeckue OCHOBBI OpraHMuecKoil XuMuu. OCHOBHBIE

KJIaCChI

OpTaHUYCCKUX

COCTUHEHUN.

T'ajoren- wu

KHCJIOPOJICOIepKAIITIe

Cepoconepxaline coequHeHus. A30TCOAEPKALTUE COCTUHEHHUS.

COEIUHEHMUS.

1.2. IlepeyeHb NJIAHNPYEMBIX Pe3yJbTATOB 00y4eHUsI 0 JUCHMIJIHHE, COOTHECEHHBIX €
IIAHUPYEMBIMH pe3y/JIbTaTAMHU OCBOCHHS 00pa30BaTe/IbHON NPOrpaMMbl

COBPEMEHHOMI
METOJI0JIOTUU
NPOEKTUPOBAHHUS,
paccuuTHIBATH
IIPOU3BOIUTEILHOCTD
U OTIpeNIeIIsATh
apamMeTpsl
obopynoBaHUs
000raTUTENBHBIX
(habpuk,
(dbopmupoBath
reHepalibHbIN IJIaH U
KOMITOHOBOYHBIE
pereHus
000TaTHTEIBHBIX

(habpux

uckonaembix (ITK-
4.5)

COCAUMHECHUI; CBOHCTBA H
METOAbI HOﬂy‘{eHI/Iﬂ OCHOBHBIX
KJIacCOB OpraHUYeCcKHuX
COEJIMHEHMH,

yMemb: WCIONB30BaTh 0a3y
TEOPETUYECKUX 3HAHUM IS
pereHus MPaKTHYECKUX
3a7a4, aHajau3a U 00OOIIEHMS
SKCTIIEPUMEHTAIBHBIX JTaHHBIX;

BBIIOJIHATE OCHOBHbIE
XMMHUYCCKHE  ONepalu B
obOactu CHHTE3a
OpraHMYeCKHX BEUICCTB U
MaTepHaJoB, MIPOBOTUTH
HCCIIEAOBAHUS  XMMUYECKUX
00OBEKTOB, SABIEHUI u
MPOLIECCOB;

enadems.
9KCIEPUMEHTAIbHBIMA

METOJaMH CHHTE3a U
BBIJICJICHHS BEILECTB,
ornpeneneHust GU3nNKo-
XUMHYECKHX CBOWCTB U
YCTaHOBJICHUS CTPYKTYPBI
OpraHMYeCcKUX COeTMHEHUN

HaunmenoBanue IInanupyemsbie MuaukaTopsl [Inanupyemsbie pe3yabTaThbl OrneHoYHbIE
KaTeropuu (TPyIIIibI) Pe3yIbTATHI JTIOCTH)KCHUS 00y4eHus 10 AUCIUTUINHE cpezacTBa
KOMITETEHINH OCBOCHUS KOMITETEHIMH
IporpaMMeI (KO U
coJiep)kaHne
KOMIICTCHITUH)
[podeccronansusie | I1K-4: Criocoben Cnocoben 3Hamb.  TEOPHUHM  CTPOEHHs | JlaboparopHas
KOMIETEHITIH pa3pabaTbeIBaTh 1 HCTIONB30BaTh OpraHMYeCKHX COCTUHEHHUH, | pabora,
peaNn30BBIBAThH (uzuxo- o0OpazoBaHus XUMHUYECKoOl | pabodas
TIPOEKTHI XAMHA9IECKUN CBS3M W B3aUMHOTO BIIUSHUS | TETPajb,
MIPOU3BOJICTBA MIPH MTOTEHITHAJ IPH aTOMOB B MOJIEKYJIe; THITBI | KOHTPOJbHAS
nepepaboTke MIPOEKTHPOBAHNHT XAMHUYECKUX  peaknuid, wux | pabora, TecT,
MHHEPAIEHOTO U TEXHOJIOTUHI MEXaHU3MBI, OCHOBBI | 3K3aMEHAIINOH
TEXHOT€HHOTO ChIpbs | oOOrarieHus KaTajiu3a; KIacCU()MKAIMIO W | Hble OMIIETHI
Ha OCHOBE TIOJIE3HBIX HOMEHKJIATYpPY OpPraHUYECKHX




1.3. MecTo AMCUUIIMHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

WNuanexkc | HamMmenoBanue Cemectp WNHnekchl 1 HANMEHOBAHMS YI€OHBIX AUCIIUILIINH
JUCITATITUHBI W3y4YeHUS (MoJyIeit), MpakTHK
Ha KOTOPbIE OITUPAETCS ISl KOTOPBIX COAepKaHue
co/Iep)KaHue JaHHOU NAHHOW JUCIUILINHEI
JTUCITUIUIAHBI (MOJyJist) | (MOMyJIsl) BRICTYIIAET OMOPOM
b1.B.10 | Oprannueckas |4 b1.0.16 Xumus b1.B.01 Pearents! u ¢pusuko-
XAMHUS b1.0.24 T'eonorus XUMHYECKHUE MPOLIECCHI

b1.B.04 ®noranyoHHbie
MPOIIECCHI 00OTAICHUS
b2.B.01(IT), 62.B.02(IT)
IIpounsBoacTBEHHO-
TEXHOJIOTHYECKUE TTPAKTUKH
b2.B.04(I1p)
[IpousBoacTBEHHAS
MpEeAJAUIIOMHAsT TTPOEKTHO-
TEXHOJIOTHYECKasl MPAKTUKA

1.4. SI3bIk npenoxaBaHus: PYCCKUM.



2. O0beM TUCHMIJIMHBI B 324€THBIX eIUHULIAX ¢ YKA3aHHEM KOJIHYeCTBa aKaIeMUYeCKUX YacoB,
BbI/I€JIEHHBIX HA KOHTAKTHYIO Pa00oTy 00y4aronmuxcs ¢ npenogaanaresieM (10 BUAaM Y4eOHbIX
3aHATHH) U HA CAMOCTOSATEJIbHYI0 Pa00Ty 00yYar0IIUXCS

Boinncka u3 yueonoro miaana: ais rpynnsi C-I'I(OITH)-23

Kon 1 Ha3BaHue AUCIUIUIMHBI IO Y4COHOMY TIUIaHY

b1.B.10 Oprannyeckas XuMus

9K3aMeHa B YYeOHOM TIJIaHE)

Kypc n3yuenus 2
Cemectp(bl) U3ydeHUs 4
dopMa NPOMEKYTOUHON aTTECTALUU DK3aMeH
Konmponvras paboma, ceMecTp BBHITTOJTHEHUS 4
Tpynoemkocts (B 3ET) 5 3ET
Tpynoemkocth (B yacax) (cymma ctpok Nel,2,3), B T.4.: 180
Nel.  KouraktHas  paGora  obOy4darommxces ¢ | O0beM ayauTopHOM Bru.c
npenoaasaresiem (KP), B yacax: paboTHl, MPUMEHEHUEM
B Hacax JOT unmu 20, B
qacax
O6beM padotsl (B yacax) (1.1.+1.2.+1.3.): o4 -
1.1. 3aHSTHS JEKITMOHHOTO THTIA (JICKIIUH ) 17 -
1.2. 3aHATHS CEMUHAPCKOTO THIIA, BCETO, B T.4.: 34 -
- 1a00paTopHbIe PabOTHI 34 -
B T.4. B )OpM€ MPAKTHYECKOM IMOATOTOBKH 10 -
1.3. KCP (KOHTpOJIb CaMOCTOSITENBHOW PabOTHI, 3 -
KOHCYJIBTAIIHH )
Ne2. CamocrosiTeqbHas padora odyyaromuxcsa (CPC) 99
(B yacax)
Ne3. KoauuyecTBO 4acoB Ha 3K3aMeH (MpU HaTU4UU 27




3. Coep:xaHue TMCUUILUINHBI, CTPYKTYPHPOBAHHOE 110 TeMaM C YKa3aHHeM OTBeJeHHOr0 Ha HUX

KOJINYECTBA AKAACMHUYICCKUX YaC0B U BUJ10B y‘leﬁHbIX 3aHATHIl

3.1. PacnipenesieHne 4acoB Mo pa3jiesiaM U BHAAM Y4eOHbIX 3aHATH

Paznen Bcero KonraktHas paboTa, B gacax | Yace CPC |
4acoB
= = | =
o gl | ©
= LIRS =
| ©
= 7 = =
o) = e,
o &5 |6
= 3 F =
Q B = Q ~
= o © = =
= © z = E
) S O Q =
= a9 = <
g o & | £ | 3
o E
2| Eg |E |2
= o' o = =
= o S =) o g
= | 5| g8 |E | T
5 = g 8 = Q
= | B B g | =
Opranuueckas XuMHs Kak Hayka (tema 1) 153 1 - 4(2) 3 4 (JIP)
4 (CT)
VYrneBoaopoasl psaa MeTana (peebHbIe 2 - 2(1) - 2 (JIP)
yTJIEBOJIOPOIbI, napaguHsbl) (Tema 2) 4 (CT)
YrneBogopoms! psaa dTUICHA U aleTUIICHA 2 - 2 - 2 (JIP)
(HenpeesIbHbIC YTIICBOAOPOIB, osieuHbl) (TeMa 3) 4 (CT)
Apomaruyeckne yrieBonopoas! (apeHst) (tema 4) 2 - 2 - 2 (JIP)
4 (CT)
Cruptsl. [Tpoctsie a3¢upsl (Tema 5) 2 - 4 - 4 (JIP)
4 (CT)
AJBICTHIBI ¥ KETOHBI (TeMa 6) 2 - 2 - 2 (JIP)
4 (CT)
Kap6oHOBBIE KHCIOTHI 1 UX TPOon3BOAHBIE. CI0XKHBIE 2 - 4 - 4 (JIP)
3¢ups! (Tema 7) 4 (CT)
A30TcoaepIKaIIne ¥ CEPOCOACPIKAIINE TPOU3BOIHBIC 2 - 2 - 2 (JIP)
YTIIEBOAOPOJIOB (TeMa 8) 4 (CT)
OpraHdyecKkue BelecTa B pupoje. IlonesHbie 2 - 10 (7) - 10 (JIP)
HCKOTIaeMbI€ OPTAaHMYECKOTO TPOUCXOXKIEHUS (TeMa 9) 4 (CT)
TectupoBaHue - - 2 - 4 (TIT)
KonrpoinsHas padora - - - - 27 (K, CT)
Bcero gacos 3a 4 cemectp 153 17 - 34 (10) - 3 99

ITpumedanne: JIP — cocTaBieHre OTIETOB 10 JJaOopaTOpHBIM 3aHATHAM, [IT — moaroToBka k TectupoBanmto, K — Hanmucanme
KOHTPOJIBbHOH padoThl, CT — caMOCTOATETbHOE H3YUCHUE TEM.

3.2. Copepxanue TeM NPOrpaMMbl THCHHUIINHBI

Tema 1. Opzanuueckasn xumusa KaxK HaAyKa

IIpenmer opranndeckoi xumun. Teopust xumuueckoro ctpoenust A.M. byrneposa. 3omepust.
Knaccudukanms 1 Homenknarypa. OCOOEHHOCTH XMMHYECKUX PEaKIil OPraHNYEeCKUX COSTUHEHU.
Tema 2. Yzneeo000poowt pada memana (npeoenvHble y21e6000poovl, napaghunvy)

VYraeBogopoasl psana Mmerana. Llukimoankansl. ['asioreHnpou3BoAHbIE ankaHOB. 3omepus.
Homenknarypa. CrnocoObl monyuenusi. dusndeckue CBONCTBa. XapakTepHble peakuuu. OCHOBHBIC

npencrasutenu. [Ipumenenue.

Tema 3. Yeneeo000poowvt pada ymunena u auemuiena (HenpeoenbHule y21e6000poovl, onedunbl)
YraeBogopos! psiga dTuieHa (oyieuHbI). YTIEBOIOPOIBI psijia aneTwieHa. [ oMomoruniyeckne
pSAABl YITIEBOJOPOJOB C KpaTHBIMH CBs3sMHU. M3omepus. Homenkmarypa. CrocoObl MOTydeHHS.

®dusznyeckue CBOMCTBA. XapakTepHble peakinu. OCHOBHBIE npeacTaButend. [[pumenenue.



Tema 4. Apomamuueckue y2nes000poouvt (apenvt)

YrneBomoposasl psaaa 6enzona. M3omepus. Homenknarypa. Crioco6s! nomyuenus. Guzndeckue
cBoiicTBa. XapakTepHble peakinu. OCHOBHbIE IpeAcTaBUTENN. [I[puMeneHue.
Tema 5. Cnupmut. IIpocmuie 3¢hupot

OnHoaromMHble M MHOTroaToMHbIe cnupThl. [Ipocteie 3¢dupsl. M3omepus. Homenkmarypa.
Cnoco6nl mosrydenusi. dusnyeckue cBoOWCTBA. XapakTepHble peakinuu. OCHOBHBIE MPEICTABUTEIH.
IIpumeHnenue.
Tema 6. Anvoecuowvt u Kkemomnbwl

N3omepus. Homenknarypa. CrnocoOwl momydenus. Pusuueckue cpoiicTBa. XapaKTepHbIE
peakuun. OCHOBHBIE NpencTaBuTenu. [I[pumenenue.
Tema 7. Kapoonoevie kucinomul u ux npouseoousie. Cnosncrule 3¢pupoi

N3omepus. Homenkmarypa. CrocoObl mosydeHus. Dusnyueckue CBONCTBA. XapaKTEepHBIE
peakuuu. OcHOBHBIE npeAcTaBuTeNN. [Ipumenenue.
Tema 8. A3omcooepscauiue u cepocooepricaniue nPoU3800HbvIE y271€6000P0008

AMUHBI W HHTPOCOSAMHEHUS. THONBI, THOA(UPBI, OpraHWYECKHUE CyIb(HONPOU3BOIHBIC.
N3omepusa. Homenknatypa. CrocoObl mosydenusi. OuU3HUYECKHe CBOMCTBA. XapaKTEPHBIC PEAKIUU.
OcHoBHble nipeacTaBuTenu. Ilpumenenue.
Tema 9. Opzanuueckue eeuwyecmeéa 6 npupode. Ilonesnvie uckonaemvie O0peAHUYECKO20
nPOUCX0IHCOeHUA

Haxoxnenue opraHnyeckux coeauHeHU B mpupoje. YrieBoasl. Kupsl. benku. ['oproume
noJie3Hble uckonaemble. Yriau. HegTs u ee nepepabortka. Ilpupoansiii ras.

3.3. ®opMbI 1 MeTObI MPOBEICHNS 3aAHITHI, MPUMeHsieMble YueOHbIe TEXHOJIOTHH

B mporiecce nmpenogaBaHus AUCIUTLTAHBI UCTIONIB3YIOTCS TPAJAUIIMOHHBIC TEXHOJIOTUU HAPSAY C
AKTUBHBIMU M WHTCPAKTUBHBIMHI/CKBO3HBIMHU TEXHOJIOTHUSIMH.

Jlexyus-eusyanusayus criocoOCTBYeT peoOpa30BaHUIO YCTHOH M MUChMEHHON WH(pOpMAaIUU B
BU3YaIbHYI0O (OpPMY TIPH HCIIOJIIb30BAHUM CXEM, PHUCYHKOB, uepTe:ked u T.m. Takas nexuus
CIOCOOCTBYET yCIEIIHOMY PEIICHHIO IPOOJIEMHOM CUTYalluH, T.K. aKTHBHO BKITIOYACTCS MBICITUTEIbHAS
NESATENIbHOCTh OOYYAIOIIUXCS MPU HIMPOKOM HCHOJIB30BAHWM HATJSIIHOCTH W T.J. AKTyalu3amus
paboueii mporpaMMbl MPEAIoiaraeT BHEAPEHNE B JICKIMOHHBIH KypC WHTEPAKTUBHBIX MPHIOKCHUN H
caiiroB Acetyl.ru, Ptable.com, Avogadro, Jmol u T.1.

Paboma 6 manvix epynnax na 1a00pamopusix 3aHAMUsAX TIO3BOJISIET Pa3BUTh YMEHHE pa0dOTaTh B
KOMaH e, MJIaHNUPOBATh U JIeTIaTh BBIBOJBI HA OCHOBAHHUH MPOU3BEACHHBIX JICHCTBUH, T.€. 3aKJIaIbIBACT
OCHOBBI HaYYHO-HCCIIEOBATEIHCKON paboThl B HanbHEHIIEH podeccHoHanbHON aesTebHOCTH. Bee
naboparopHble pabOThl 1O JAHHOM JUCHUIUIMHE TMPEACTABISIOT CO00M JKCIepUMEHTAIILHBIC
UCCIICIOBaHHSI.

Ilpakmuueckasa nodzomoseka BKIIOYACT B ceOs BBINOJIHEHUE CIEAYIOUIMX BHIOB paboT,
CBSI3aHHBIX C Oynymieid TpoQecCHOHATbHON IesITeIBbHOCThIO: IMOCTAHOBKA JKCIIEPUMEHTAIBHBIX
7a00paTOPHBIX HCCIEIOBAaHUN, IIENbI0 KOTOPBIX SBISAETCS HM3y4YCHHE CBOWCTB TOPIOYMX MOJIE3HBIX
HCKOITaeMbIX, a TAK)KE ONpeesICHIE TPUPOIBI (pacIio3HABAHKE) OPTaHMYECKUX BEIIECTB.

[IpakTuyeckast moAroToBKa OyJaeT MpoXoAuTh Ha Oa3e yueOHO# naboparopuun xumuu TU ()
CBOY.

Yuebdnwvie mexHoocuu, UCnojb3yembsle 6 06pa306am€ﬂbHOM npoyecce

Paznen Cemectp Hcnonb3yeMble aKTUBHBIC/ HHTEPAKTUBHBIC KonuuecTBo wacos
00pa3oBaTebHBIE TEXHOJIOTHI
Temsr 1-9 4 Pabora B MajbIxX IpyIax Ha 1a00paTOPHBIX 8
3aHATHUAX
Bcero: 8




4. Ilepevyenb y4eOHO-MeTOAUYECKOT0 O0ecniedeHHs 1JIsl CAMOCTOSTEILHOI padoThI
o0yyarommxcs 0 JMCHHUIJIMHE

Conep:xanue CPC
Ne HaumenoBanue pazaena Bun CPC Tpyno- DopMBI U METOABI
(TeMbl) TUCITUTUTHHBI e€MKOCTh (B KOHTPOJISI
gacax)
1. Opranndeckast XUMHUS KaK CocraBieHHE OTYETOB 10 4 (JIP) [IpoBepka 0T4ETOB 1O
Hayka (Tema 1) nabopatopHbIM 3aHATHsIM (ayn. CPC) 4 (CT) 1a00PATOPHBIM 3aHATHAM
2. YriaeBoaopoas! psaa 2 (JIP) (pabouas TeTpasn)
MeTaHa (TpeaenbHbIe CaMocCTOSTeNbHOE N3YUYeHNE TEM 4 (CT) TectupoBaHnue,
YTIEBOIOPOIFHI, (Bueayn. CPC) SK3aMEHAINOHHEIE
napadunsl) (Tema 2) BOIPOCHI
3. YraeBoaopoas! psiaa 2 (JIP)
JTUJIEHA U aLlETUIIEHA 4 (CT)
(HenpenesbHbIC
YTJIEBOJOPO/IBI, OJIE(HHBI)
(tema 3)
4. ApomaTtuueckue 2 (JIP)
yTJIEBOJOPO/IBI (apEHBI) 4 (CT)
(Tema 4)
5. CrupTsr. [TpocTeie a¢hups 4 (JIP)
(Tema 5) 4 (CT)
6. ANbIeruasl U KETOHBI 2 (JIP)
(Tema 6) 4 (CT)
7. KapOoHOBBIE KHCITOTHI 4 (JIP)
WX TMPOU3BOJIHEIE. 4 (CT)
Crnosxuble 3¢upn (Tema 7)
8. AsoTcozepiKaIne u 2 (JIP)
cepocoepKanme 4 (CT)
NIPOM3BOJIHBIE
yTIeBOI0poAOB (Tema §)
9. Opranuyeckue BeIIeCTBa B 10 (JIP)
npupoze. Ilonesnsie 4 (CT)
HCKOIIaeMble
OpraHU4YecKoro
IPOUCXO0XAeHU (Tema 9)
10. | TectupoBanue IToaroToBka K TECTUPOBAHUIO (BHEAY. 4 (I1T) TectupoBanue
CPC)
11. | KontposbHas paboTa Hammucanue KOHTPOIBHOM 27 (K, CT) IIpoBepka KOHTPOIHHOM
paboThI/caMOCTOATENHHOE U3YICHNE paboTHI / TECTUPOBAHHME,
teM (BHeayn. CPC) dK3aMEHAIIMOHHBIC
BOTIPOCEI
Bcero gacos 3a 4 cemectp 99
JlaboparopHblie padoThI
No HaumenoBanue pasnena JlaGoparopnas paboTa win Tpyno- DopMBI U METOBI
(TeMbl) TUCITUTUTHHBI ab0paTOPHBIN MPAKTHKYM e€MKOCTh (B KOHTPOJISI
gacax)
1 Opranndeckas XUMHS Kak | DJIEMEHTHBIH aHaIH3 OPTaHIIECKUX 4 [IpoBepka 0T4ETOB 1O
Hayka (TeMma 1) COEIUHEHUM. Ja00PaTOPHBIM 3aHATHSM,
PacriozHaBaHue OpraHNYECcKUX TECTUPOBAHUE,
COCAMHEHUI 9K3aMEHAIIMOHHbIE
2 VYrieBonopoas! psjaa W3y4yeHne CBONCTB psiaa ajlkaHOB U MX 2 BOIIPOCHI
MeTaHa (TpeebHbIe raJoreHIIPOU3BOIHBIX
YTJIEBOJOPOJIBI,
napadunsl) (Tema 2)
3 VYrieBonopoas! psijaa W3y4yeHne CBOMCTB psiga ajKeHOB U 2

STUJICHA U alleTUIIeHa
(HempenenbHBIC

AJIKHHOB




YTJIEBOJOPO/IBI, OJIC(HHBI)
(Tema 3)

4 ApomaTtudeckue M3yueHne CBOMCTB psila apeHOB M MX 2
YTIIEBOAOPOIBI (APEHBI) MIPOU3BOIHBIX (OeH301a 1 heHoIa)
(Tema 4)
Cruptsl. [Tpocteie a¢upsr | CBOMCTBA CIUPTOB U MPOCTHIX dHHUPOB 4
(Tema 5)
AJNBIETHABI U KETOHBI CBoiicTBa aJIbJETHIOB I KETOHOB 2
(Tema 6)
KapOoHOBBIE KHCITOTHI CBoiicTBa KapOOHOBBIX KHCIIOT U 4
HX TIPOU3BOIHEIC. CJIO’KHBIX 3()MPOB YKCYCHOM KHCIIOTHI
Croxusle 3¢ups! (Tema 7)
A3zoTcoaepkamiye u CaoiicTBa a30TCOAEPIKAIINX 2
cepocoJiepKaliue OpraHMYeCcKUX COEANHEHUH (aMHHOB U
IIPOM3BO/IHBIE aMHUJIOB)
YTIeBOI0pOAOB (Tema §)
Opranuueckue Beniectsa B | YrueBoasl. JKupsl. benku. ITomumepst. 10
npupoze. Ilonesnsie CaoiicTBa yris u psana
HCKOIIaeMble He(TenpoyKTOB
OpraHUYECKOTO
IpoucxoxacHus (Tema 9)
Bcero gacos 3a 4 cemectp 32*

*2 yaca u3 BBIICJICHHBIX Ha JJAOOpaTOpHbIC paboThl 34 4 OTBOAMUTCS MO TECTUPOBAHME

5. Meroguyeckue ykazaHus AJis1 00y4arouXxcs M0 0CBOEHUIO M CIHUIIIUHbI
Pabora Ha 1a00paTOPHBIX 3aHATHAX

B nepuo ocBoeHUs AUCHUITIIMHBI CTYAEHTHI OCEUIA0T JIAOOpaTOpHbIE 3aHATHSA, T1Ie paboTaloT
B MAaJIbIX TpPYyNNaX, CaMOCTOSTENFHO W3y4YarOT JOMOJHUTEIBHBI TEOPEeTUYECKU Marepual K
71a00paTOPHBIM 3aHATUAM. TeopeThudeckast 4acThb paboOThl BKIIOYAET KOHCIIEKTHPOBAHHE MPOBEACHUS
OTIBITOB BO BpPeMsl TAOOPATOPHOTO 3aHITUS C 00s3aTeIbHBIM MTPUBEACHUEM O0BSICHEHUI HAOII01aeMbIX
SIBJICHHH, BBIBOJIOB, (DOPMYJI PEAKITUH.

Kputepusimu orieHkr paboThI Ha TAO0OPATOPHBIX 3aHATHUSX SBISETCS: BIaICHUE TEOPETUICCKIMHU
MOJIO)KEHUSMU MO TEME, BBIIIOJIHEHHWE NPAKTHUECKUX 3aJaHUN, 3HAHWE TEPMHUHOJIOTUH, HAUYHe
YPaBHEHUN PEaKLIUH OIIBITOB.

MakcumanbHBIN 01, KOTOPBIN CTYACHT MOKET HaOpaTh Ha TaAOOPATOPHOM 3aHATHH, — 2 DaJjJia.

KonTpoabsHas padora Bkitouaet 14 3a1anuii U3 CIeIyOMMUX TEM:
Ankansl (2 3agaHus).

AnkeHbl. ATKUHBL. ANKaaueHsl (2 3a1aHus).

Apomatuyeckue yrieBoaopoasl (2 3aiaHus).

Cruptel ¥ deHoubl (2 3a1anus).

AnbJeruapl 1 KeTOHBI (2 3a1aHus ).

KapOoHoBBIC KHCITOTHI (2 3a/1aHUs).

Crnoxuble 3¢ups! (1 3ananue).

A3zoTtcoaepikaiiue oprannyeckue coeauHenus (1 3aganue).

NGO~ WNE

Kpurtepuu ornieHKH KOHTPOJIbHON pabOTHI:

- MPABWJILHOCTD BBITIOJIHEHHS PACUETHOTO 33/IaHNs;
- HaJIM4Ke CChUIOK HA 3aKOHBI U POPMYJIBL;
- IIOJIHOTA U KaUYeCTBO OTBETA HA BOIIPOCHI TEOPETUUECKOTO XapaKTepa.
| mpaBUJIbHO pelIeHHAs 3a7a4a olleHuBaeTcs B 1 6aJ.
TecTupoBaHue SBISETCS MPOMEKYTOUHOM MPOBEPOYHOM PabOTON MO Kypcy, mpoBogutcs 1 pa3 B
ceMecTp.

[Tpu mOATOTOBKE K TECTUPOBAHHIO MCIIOIB3YIOTCA CIEAYIOUINE METOAMUECKUE pa3pabOTKU:
ITorynseBa M.A. KOHTpOJbHO-U3MEPUTENbHBIE MAaTEpUANIBl MO JIUCHMUIUIMHE «XuMus». Pazngen
«OcHOBBI opranndeckoi xumun». — Hepronrpu, 2015, 2021.
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Temamuueckasn cmpykmypa bT3

Oomrre moHaTHs. XuMust yrieBoaopoaos (40 3agammii)

2. CoenqunHenus ¢ (yHKITMOHATBLHBIMU TPYINITUPOBKAMU (CIIUPTHI, AlTbETU/IbI, KAPOOHOBBIE KUCITOTHI,
a30T- U cepocojep Kallire MPOU3BOJHbIEC, OPraHUYECKUE BEIIECTBA KakK MoJe3Hble ncKomaeMble) (50
3a/1aHUi)

Bunasl TecTOBBIX 3a0aHHUN:

Bun 3amanus Komuuectrso T3 KonnuecTBo npenmonaraeMbIx OTBETOB
3aaHus 3aKPBITON CTPYKTYPHI 1,2
3a/iaHusl OTKPBITON CTPYKTYpPBI 1,2

OO0pa3sIibl TECTOBBIX 3aJaHUM:

1. 3ananmne 3aKpBITOro THUIA
Uto u3y4yaeT opraHuvecKast XuMusi?

1. CpolicTBa OpraHU4eCKUX IEMEHTOB

2. CBoiicTBa yriaeBoA0POJI0B U UX TTPOU3BOIHBIX

3. Peakuuu B )UBBIX OpraHU3Max

4. CpoiicTBa He(PTETPOIYKTOB

Otser: 2
2. 3ajaHue OTKPBITOr0 THIIA
3aKOHYHTE PEAKITUIO:

CH3NH2 + 02 — ... + ...

OtBer: 2CH3NH2 + 9/502 — 2CO2 + N2 + 5H20

Kpurepun onienku tecra

| mpaBubHBIN 1 TOIHBIN 0TBET = 1 0aJu1. [Ipu ycrioBuM noiMBapuaTUBHOCTH OTBETA OLIEHUBAETCS KaK
YUCJIO MpaBHUIIBHBIX OTBCTOB, TAK WU HAJIMYUC JIMITHUX WA HCIPABUJIbHBIX (B 9TOM CJIy4ac OT OLICHKU

OTHUMAETCS 4acTh Oasia)

Mertoanueckue yka3aHus sl HOMOIIM OOydYarolMMcs B YCIIETHOM OCBOEHUH JUCLUIUIMHBL B
COOTBETCTBUH C 3aIlJTAHUPOBAHHBIMU BUAAMHU y4eOHOW M CaMOCTOSATENBHOM pabOThI 00ydaromuXcs

pasmerensl B8 CJIO Moodle (1. 5.1): http://moodle.nfygu.ru/course/view.php?id=13693

PeliTHHTOBBIH perJaMeHT 1Mo JUCUHUIIJINHE:

No Bua BuinosHsieMmoii yueoHoii padoThbl KonuuecTso KonunuecTtBo
(KOHTPOJHPYIOLIHE MATEPHAJIBI) 6aioB (Min) | Gamwios (Max)
Ucnvimanus / @opmvr CPC
1 | Pabota Ha 1abOpaTOPHBIX 3aHITUSIX 17 26
2 | IlpomMexyTOYHOE TECTHPOBAHKE 110 pa3fenaM AUCIUIUIHHBI 19 30
3 | KonrpoasHas padoTa 9 14
HToro 3a 4 cemecTp: 45 70

6. @OH/1 O1LIeHOYHBIX CPEACTB /1JIsl IPOBeeHUSs IPOMEKYTOYHOM aTTecTAlUM 00YYaIOLIUXCS 110
AUCHMILINHE

6.1. Iloka3arejsn, KpUTEPUH U MIKAJIA OLEHUBAHUS

[Toxa3zaTens orleHUBaHUS [Tkaxsr orieHUBaHUS YPOBHS C(POPMHUPOBAHHOCTH
Konsr HNunukaTopsl N N
(o m. 1.2. PITJT) KOMITETEHITHI/2JIEMEHTOB KOMITETEHITHI
OIICHUBACMBIX | JOCTHKCHUS
N . YpoBHU Kpurepun onieHuBaHust Ornenka
KOMIETEHINA | KOMITeTCHIINI
OCBOCHUS (mecKpUTIITOPHI)
[K-4 I1K-4.5 3HAMb. TEOPUH CTPOCHUS Bricokuit O6mras cymma 0OaioB OTIIUIHO
OpPTraHUYECKUX 3a pabOTHI B CEMECTpE U



http://moodle.nfygu.ru/course/view.php?id=13693

COCIMHECHUH, JK3aMEH COCTaBJISIET 85

obpazoBaHus u 6onee

XUMUYECKOH CBSI3M | bazoBbrii O6mras cymma 0OaoB XOpOILIOo
B3aWMHOTO BITMSTHAS 3a pabOTHI B CEMECTpe

aTOMOB B MOJICKYIIE; 9K3aMEH  COCTaBJSeT

THIIBI XAMHUYECKUX Ooitee 65, Ho menee 85

peaKuui, uX MEXaHU3MBbl, | MunuManbHbiii | OOmas cymma GajuioB | yIOBJIETBO-
OCHOBBI KaTaJn3a; 3a pabOTHI B CEMECTPE U PHUTEITHHO
KiaccuuKaImo u 9K3aMEH  COCTaBJSeT
HOMEHKJIATypy 6ouee 55, HO MeHee 65

OpPraHn4eCcKux He ocBoennl Obmas cymma OayioB | HEYIOBJIECTBO-
COCIUHEHUM; CBONCTBA U 3a pabOTHI B CEMECTPE U pUTEIBHO
MCTO/IbI MOTy4CHHUS 9K3aMEH COCTaBJISICT

OCHOBHBIX KJIACCOB Menee 55

OpPTaHUYECKHX

COEIMHEHHUI;

yMemb:  WCIOIB30BATH

6a3y TEOPETUICCKUX

3HAHUW JUIsl  pelIeHus
MPaKTUIECKUX 3ajad4,
aHaim3a W 0000IeHus
IKCIICPUMCHTATBHBIX
JIAHHEIX; BBITIOJIHATE
OCHOBHBIE XUMHUYECKHE
omepandu B o0nacTu
CHHTE3a OpTraHMYECKHX
BEIIECTB M MAaTepPHaJIOB,
TIPOBOTUTH
HCCIIETIOBAHMS
XAMHUYECKUX OOBEKTOB,
SIBJICHUH ¥ TIPOLIECCOB;
e1a0emn:
IKCICPUMCHTATbHBIMU
METOJAMU CHHTE3a WU
BBIJICJICHUS BEILIECTB,
ompezeneHus  (U3MKO-
XHMHYECKAX CBOMCTB H
YCTaHOBJICHHS
CTPYKTYPHI
OpPTaHUYECKHX
COEIMHEHN

6.2. TunoBble KOHTPOJILHBIE 3a1aHUsI (BONIPOCHI) /IJIs IPOMEKYTOUYHOI aTTeCTANNH
DK3aMeH 10 OpraHMYecKol XUMHUH IPOBOIUTCA B (popme cobeceoBaHMsI [0 IK3aMEHAIIMOHHBIM
OusietaM. DK3aMEHALMOHHBINA OMIIET BKIIIOYAET IBA TEOPETUUYECKUX BOMPOCA U MPAKTHUUECKOE 3aJaHHUE.

Bomnpocsl k 3x3aMeny:

1. Oprannueckue Bemectsa. Teopus crpoenus A.M. Byrieposa.

2. Ilonarue 00 u30Mepax M BaJIEHTHOCTH B OpPraHMYECKHX BellecTBaX. Peakiuu, XxapakTepHble A

OpPraHMYECKUX BEILECTB.

AJKaHbl, UX CTPOCHHE, CBOMCTBA, XapaKTEPHbIE PEaKLIMU, OCHOBHBIE MPEACTAaBUTEIIH.

AJIKEHBI, UX CTPOEHUE, CBOWCTBA, XapaKTEPHbIE PEAKIIMH, OCHOBHBIE NTPEACTABUTEH.

AJNKWHBI, UX CTPOCHHE, CBOMCTBA, XapaKTEpHbIC PEaKLIM1, OCHOBHBIE IPEICTABUTEIH.

ApeHbl, UX CTPOEHHUE, CBOMCTBA, XapAKTEPHbIE PEaKILIMU, OCHOBHBIE IIPEICTABUTEIIN.

CrnupThl, UX CTPOECHHUE, CBOMCTBA, XapaKTEPHbBIE PEAKIIMH, OCHOBHBIE ITPEJICTABUTEIH.

Anbaeruapl U KETOHBL, UX CTPOEHHE, CBOMCTBA, XapaKTEPHbIE pEaKLIUN, OCHOBHBIE IPECTABUTEIH.

KapOoHOBBIE KHCIIOTBI, UX CTPOEHUE, CBOWCTBA, XapaKTEPHbIE PEAKLINU, OCHOBHBIE IIPEACTaBUTEIH.

0. Ilpoctbie M cilOXHBIE IPHUPHL, HX CTPOCHHE, CBOMCTBA, XapaKTEpHbIE pPEaKLUUH, OCHOBHBIE
IIPEICTaBUTEIH.

ROONo MW
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11. A3sorcoxepskaiue NPOU3BOAHBIE YIJIEBOJOPOAOB: HUTPOCOEIMHEHUS, AMUHBI, HUX CTPOCHUE,
CBOMWCTBA, XapaKTEpHbIE PEAKLIUU, OCHOBHBIE IIPEACTABUTEIH.

12. Cepoconepxaiye MPOU3BOIAHBIC YITIEBOJOPOIOB: THOJNBI, THOI(DUPHI, CYIb(HOCOSTUHEHHS, HUX
CTPOEHUE, CBOMCTBA, XapaKTEPHbIE PEAKIINH, OCHOBHBIE ITPEJCTABUTEIIN.

13. buoreHHsle BemiecTBa. YTJIEBO/IBI.

14. buorennsie BemecTBa. JKuphbl.

15. buorennsle BemecTBa. AMMHOKHUCIIOTHI U OCTIKH.

16. T'oproume nose3Hsie nckomnaemsle. Topd u yrim.

17. Toproune nmone3nsie uckonaemsie. Hedts. [Ipupoausiii ras.

TunoBoe NpakTu4yecKoe 3aJaHue
1. Hamucats cTpyKTypHYIO (OPMYITy OpraHU4YECKOTO BELIECTBA U ONPEIEIUTD €ro KIacc.
2. Hanwmcars Ha3BaHHs BCEX BO3MOXKHBIX M30MEPOB IS MPEACTABIEHHOTO BEIIECTBA C IPUBEICHUEM

CTPYKTYPHBIX (pOpMYIL.

Kpurepun ounenku:

. KoangecTtBo
XapakTepuCcTHKA 0TBETA HA TEOPeTUYECKHIl BONPOC / BLITOJIHEHHUSI
KoMnerenuuu HAOpaHHBIX
NPAKTHYECKOr0 3aaHUs
0aJI10B

Jlan TONHBIN, pa3BEepHYTHIH OTBET HA TIOCTABJICHHBIM BOMPOC, IIOKa3aHa
COBOKYITHOCTb OCO3HAHHBIX 3HAHWH MO AWCHUIUIMHE, JOKA3aTeIbHO PACKPHITHI
OCHOBHBIE TIOJIOKEHHSI BOIPOCOB; B OTBETE MPOCIESKHBACTCS YETKas CTPYKTYpa,
JIOTHYECKasi TOCIIeOBAaTEIFHOCTh, OTpaXKamomasi CYIIHOCTb PacKpbIBAEMBIX
MOHATHUM, TCOpHH, SIBICHHUI. 3HAHHE MO MPEAMETY IEMOHCTPUpyeTcss Ha (oHE
MOHMMAHHS €r0 B CUCTEME JIAaHHOW HAayKU U MEXAMCLMIUIMHAPHBIX CBsizei. OTBET 24-30 ©.
W3JIOKEH  JIMTEPAaTYpHBIM  SI3bIKOM  C  HCIIOJIb30BAHHUEM  COBPEMEHHOMU
JIMHTBUCTHYECKOH TEPMUHOJNOTMH. MoryT OBITH JIONYLIEHBl HEJOYETHl B
OIIpeJeTICHUH TOHSTH, MCIPaBICHHBIE CTYJCHTOM CaMOCTOSTENBHO B IpOIEcce
OTBeTA.

B mpaktudeckoM 3aiaHuu MOXKET OBITh MommyImieHa 1 gpakTudeckas ommoka.

JlaH moNHBINA, pa3BEpHYTHIM OTBET HAa TOCTABJICHHBIM BOIPOC, NMOKA3aHO YMEHHE
BBIJICJIUTH CYIIIECTBEHHBIC M HECYIIECTBEHHBIE IPU3HAKH, IPUIMHHO-CIICJICTBEHHBIC
cBs3u. OTBET YETKO CTPYKTYPUPOBAH, JJIOTHICH, H3JIOKEH JTUTEPATYPHBIM S3BIKOM C
HCTIOIB30BaHUEM COBPEMEHHOM THCTOJIOTHYECKOW TEPMHHOJIOTHH. MoryT OBITH 16-23 6.
JOMyIIeHb! 2-3 HETOYHOCTH WM HE3HAYMTEIbHbIC ONIMOKH, HCIpaBICHHBIC
CTYICHTOM C TIOMOIIBIO ITPETIOIaBaATENs.

IK-4.5 B npakTrueckoM 3a1aHuu MOTYT OBITh JONYIIEHH! 2-3 haKkTHYeCKHe OIHOKH.

JlaH HemoCTaToyHO MOJHBIH M HEJNOCTAaTOYHO pa3BepHYTHIH oTBeT. Jlormka u
MIOCJIE/IOBATENILHOCT U3JIOKEHHUST HMMEIOT HapymieHus. JlomymieHsl OmMOKH B
pPacKpbITHM TOHATHH, ynoTpeOneHun TepMuHOB. CTylneHT He crocoOeH
CaMOCTOSTENILHO BBIJICNIUTh CYIIECTBEHHbIE M HECYLIECTBEHHBbIE IPH3HAKU U
NIPUYMHHO-CJIC/ICTBEHHBIE CBsI3U. B OTBeTe OTCYTCTBYIOT BBIBOJBI. YMEHHE
PacKphITh 3HadeHWE OOOOIICHHBIX 3HAHWN HE IMoKa3aHo. PedeBoe odopmieHHe
TpeOyeT MONpaBOK, KOPPEKIIHH.

B mpakTH4ecKoM 3aJaHHuK MOTYT OBITh JOMYIICHBI 3 (PAKTHYCCKUX OMIMOOK.

OTBeT mpeacTaBisieT co00i pa3po3HEHHBIC 3HAHUS C CYIIECTBEHHBIMH OIIMOKAMHU
mo Bompocy. IlpucyrcTBytoT ¢parMeHTapHOCTb, HEJIOTHYHOCTh H3JIOKCHHUS.
CTynmeHT HE OCO3HAaeT CBSA3b O00CY)XIaeMoro BOMpoca M0 OWJIeTy ¢ IpYyrHMH
oOpekTaMn  AUCOMIUIMHBL.  OTCYTCTBYIOT — BBIBOABI,  KOHKpETH3alMsid U
JIOKa3aTeJIbHOCTh  M3JIOKEHWs. Pedp  HerpamMoTHas, TEPMHHOJOIMS  He
ucroinb3yeTcs. JlOmomHUTENbHbIE W YTOYHSIOIIME BONPOCHI IMpenojaBaTelsl He
MPUBOIST K KOPPEKIUHU OTBETA CTY/CHTA.

[TpakTHyeckoe 3agaHue He BHITIOJIHEHO.

unu OTBET Ha BOIIPOC MOJIHOCTBIO OTCYTCTBYET

uru OTKa3 OT OTBETa

6-15 ©.

0-5 6.

6.3. MeToaM4ecKkne MaTepHaJibl, ONpeae/soue NPoue ypbl OeHUBAHUS

XapakTepucTHKHU NPONEeAYPbI

Buy npouienypsl 9K3aMeH
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Hens npoueayps

BBISIBUTH CTeneHb chopmupoBanHocTy kommneTeHimu [1K-4 (I1K-4.5)

JlokanbHbIe aKTBI By3a, | [lomoxernne O TPOBEAEHHWH TEKYIIETO KOHTPOJS YCIEBAaeMOCTH U
perJaMeHTUPYIOIINE MPOMEXKYTOYHOU arTecTtanuu  oOyuaromuxcsi CB®Y, Bepcus 3.0,
MIPOBEJEHHE MTPOLEAYPHI yrBepkaeHo pekropom CBDY 19.02.2019 1.
[Tonoxenne o 6amTpHO-perdTHHTOBOK crucTeMe B CBDY, Bepcus 4.0,
yrBepkaeno 21.02.2018 .
CyOBbeKThI, Ha KOTOPBIX | CTYJEHTHI 2 Kypca Clie[HaIuTeTa

HalpasJieHa MpoLeaypa

[Tepron mpoBeIeHUS MIPOIIECTYPHI

JleTHsIs1 PK3aMEeHaIMOHHAS CeCCHs

TpeboBanus K IOMEIICHUSIM |
MaTepHUaTbHO-TEXHHUECKUM
CpeacTBaM

TpeboBanus k OaHKY OIIEHOTHBIX

CPEICTB

Onucanue MpoBeicHHs | DK3aMEH MPUHUMAETCS B YCTHOU (hopMe 1o OmieraM. JK3aMEHAIIMOHHBIN

MPOLIETyPhI OwieT 1O [AWCHUIUIMHE BKIIOYACT J[BA TEOPETHYECKUX BOIpOCa H
MpaKTHYECcKoe 3a/1anue. Bpems Ha moaroToBKy — 1 acTpOHOMHYECKHIA Jac.

[Ixanbr orneamBanus | lllkama oreHUBaHUS PE3yNbTATOB MpUBeAcHa B 11.6.2. PIT/I.

pe3yIbTaTOB

Pesynbratel npoueaypst

B pesynbrate cmaum Bcex 3amanuit mnst CPC crynaeHty HeoOXoanmo
Habpath 45 0aIoB, YTOOBI OBITH JOMYIICHHBIM K dK3aMCHY.
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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. IlepeyeHb OCHOBHOI M 1ONIOJHUTEJIbHON y4eOHOH JUTEPATYPbl, HEOOX0AMMON /151 OCBOCHHSA

AUCHHUITIMHBI

ABTOp, Ha3BaHHUC, MCCTO U3JaHUsA, U3JAaTCILCTBO, I'OJ U3JaHUA yqe6H0171
JIMTEPATYPhbI, BUJ U XaPAKTCPUCTUKA UHBIX I/IH(l)OpMaIII/IOHHI)IX pecypcoB

IleuaTHbie
H3IaHMS:
nannune B Hb
TH ()
CBDY,
KagenpanbHas
oubnIroTeKa 1
KOJI-BO
9K3EMILISIPOB

ONeKTpOHHBIE
W3JaHUS: TOYKA
JIOCTYyTa K
pecypey
(HauMeHOBaHHE
OBC, b CBDY)

OCHOBHas JINTEPATYpa

I'maka H.JL. O6mas xumus. — M.: MaTerpan-Ilpecc, Kaopyce, 2009 (1
Oonee mo3mHue U3AaHMs). 752 c.
Jonymerno MBuCCO CCCP

25

I'muaka H.JL. O6mas xumust / o pexa. B.A. Tlonkosa, A.B. ba6koBa. — M.,
2010. 886 c.
Jonymeno MBuCCO CCCP

20

PeyroB O.A. Opranudeckast xumusi. B 4 gactsax / O. A. Peyros, A. JI. Kypr,
K. I1. Bytun. — M.: Jlaboparopwus 3Hanuii, 2017. [DnekTpoHHSIH pecypc].
I'pudp MO

http://www.iprbookshop.ru/88900.html (4. 1)
http://www.iprbookshop.ru/88901.html (u. 2)
http://www.iprbookshop.ru/88902.html (4. 3)
http://www.iprbookshop.ru/88903.html (4. 4)

SBC IPRbooks

FOposckas, M. A. OcHOBBI OpraHHYECKON XUMHUU: yaeOHoe ocoore / M. A.

FOposckas, A. B. Kypkuna. — 4-e u3n. — Mocksa : JlabopaTopus 3HaHUH,
2020. — 238 ¢. — ISBN 978-5-00101-757-8. — TekcT : 31€KTPOHHBIH //
OnextpoHHo-6nbmMoreunas cucrema IPR BOOKS : [caiiT]. — URL:
http://www.iprbookshop.ru/4586.html

I'pudp YMO

OBC IPRbooks

JlomoHUTE IbHAS INTEpaTypa

Axunmos JI.W., ITaBnoB A.W. Xumus: yaebnoe nocodbue. — CI16: CaHKT-
[erepOyprekuii rocy1apCTBEHHBIH apXUTEKTYPHO-CTPOUTEIbHBIN
yuusepcuret, 96C ACB, 2011 [DnektponHoe u3nanue]. —
http://www.iprbookshop.ru/19054.html

PexomennioBano Penakunonno-uznarensckum cosetom CII6IACY

9BC IPRbooks

Aptemenko AWM. Opranudeckast xumus. — M.: Beicm. mxona, 2000.
Pexomennosano MO P®

23

Brnanmos A.H. Xumus. Oprannyeckast xumusi: yueOHoe ocodue / A. H.
bnanmos. — Cankr-IlerepOypr: Poccuiickuii rocynapcTBeHHBIH
ruapomMeTeoposornieckuii yausepcuret, 2005. — 76 ¢. [DmekTponHOE
u3aanue].

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

OBC IPRbooks

Boposnes, 1. B. Oprannyeckast XuMHus: TEPMUHBI U OCHOBHBIE peakiwn / U.
B. BopogiieB. — 4-¢ m3n. — Mocksa : Jlaboparopust 3Hanuii, 2020. — 360
¢c. — ISBN 978-5-00101-752-3. — TekcT : 37eKTPOHHBIH // DIIEKTPOHHO-
oubnmnoreunas cucrema IPR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/12248.html

I'pudp MO

OBC IPRbooks

3axaposa O.M., IlectoBa .M. Opranuueckas xumust. OCHOBHI Kypca. —

Huxnuit Hosropoa: Huxeropoackuii rocygapcTBeHHBIN apXUTEKTYPHO-
crpoutenbHblil yauBepcutet, 96C ACB, 2014 [DnexTpoHHOE H3aaHKe].
http://www.iprbookshop.ru/30816.html

SBC IPRbooks

Knromrkuna FO.®. Oprannueckas xumust: npaktukyM / F0. @. Kimomkuna,
A. B. Cepos. — CraBponons: CeBepo-KaBkazckuii GpenepalibHbII
yuauBepcuret, 2016. — 187 c. [DnekrponHoe n3nanwue].
http://www.iprbookshop.ru/62856.html

OBC IPRbooks

KoBanmsuykosa O.B., Eroposa O.A. Xumus. Korcnekr neknuii. YueOHOe
nocobue. — M.: Poccuiickuit yauBepcuret Apyx0bsl Hapo10B, 2011
[Dnexrponnoe uznanue]. http://www.iprbookshop.ru/11429.html

OBC IPRbooks
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http://www.iprbookshop.ru/88900.html
http://www.iprbookshop.ru/88901.html
http://www.iprbookshop.ru/88902.html
http://www.iprbookshop.ru/88903.html
http://www.iprbookshop.ru/4586.html
http://www.iprbookshop.ru/19054.html
http://www.iprbookshop.ru/12537.html
http://www.iprbookshop.ru/12248.html
http://www.iprbookshop.ru/30816.html
http://www.iprbookshop.ru/62856.html
http://www.iprbookshop.ru/11429.html

OpnoBa A.M. Opranunueckas xumus: yueoHoe nocooue / A. M. OpioBa. —
M.: MoCKOBCKM rocyJapCTBEHHBIN CTPOUTENBHBIN YHUBEpCUTET, Al [Tu
3p Memna, O9BC ACB, 2016. — 230 c¢. [Dnekrponusiii pecypc].
http://www.iprbookshop.ru/48034.html

OBC IPRbooks

Tlorynsesa U.A. KoHTpoOJIbHO-U3MEpPUTENBHBIE MAaTEPHAIBI 110 AUCIUTUIMHE
«Xumusny. Pazgenst «O06mas XuMuss», « XUMHUS 3J1IeMEHTOBY», « OCHOBBI
OpraHuveckoi xumun». — Heprourpu, 2015, 2021,

50

10

Iorynsera N.A. Kypc nekunii-npesenrtaruii «OCHOBBI OpraHHUECKOH
xumun» [dnexrponnsiii pecypce]. — URL:
http://moodle.nfygu.ru/course/view.php?id=13693

11

CJ10 Moodle

PabunoBuu B.A., Xasun 3.51. Kparkuii xumudecknii cipaBoyHuk. — J1.:
Xumus, 1991.

12

TsepnoxisieooB B.I1. Opranuyeckas xumusi: yaeonux / B. I1. TBepaoxieoos.

— Kpacnosipck: Cubupckuii dpenepanbhslii yHuBepeutert, 2018. — 492 c.
[Onexrponnslit pecypc].
http://www.iprbookshop.ru/84272.html

SBC IPRbooks

13

Turapenko A.M. Opranudeckas xumusi: yueoHoe nocobue / A. Y.
Turapenko. — Caparos: Aii [Tu Op Menua, 2010. — 131 . [DnekTpoHHOE
u3aHue].

http://www.iprbookshop.ru/731.html

OBC IPRbooks

DNIEKTPOHHBIE PECYPCHI

Xumus. [Toxroroska k EI'D: mpakTt. mocoOwe 1Mo BHITOJTHEHUIO TECTOBBIX
3a/1aHui. [DIIeKTPOHHBIE TEKCTOBBIE naHHbie]. — M.: HoBas mikosa, 2009.
NzrotoBurenu: OO0 «YpanbCkuii 2JIEKTPOHHBIH 3aBoa». JInut. MITTP P®
cepust BAD® Ne 77-15 ot 21.09.2007, OO0 «Cenenay. Jlunensus BA® Ne
77-246 ot 21.07.2006, OO0 «PemmmMactepy. Jlunenzus BAD Ne 77-41 or
15.10.2007, OO0 «uck IIpo ILmrocy. Jlunensus BA® Ne 77-292 ot

12.02.2008, OO0 «Pentallpom». JIunensust BA® Ne 77-242 ot 31.03.2006.
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http://www.iprbookshop.ru/48034.html
http://moodle.nfygu.ru/course/view.php?id=13693
http://www.iprbookshop.ru/84272.html
http://www.iprbookshop.ru/731.html

8. Ilepeuenn pecypcoB HH(POPMAIIHOHHO-TEJIEKOMMYHHKAMOHHOI ceTH « AHTepHeT» (1asee
ceTb-VHTEpHET), HEOOXOAMMBIX [IJISI OCBOEHU S AU CUUIIMHBI
1. DnexTpoHHas HHPOPMAIIMOHHO-00pa3zoBarenbHas cpena «Moodlex:
http://moodle.nfygu.ru/course/view.php?id=13693
. Auerun.py — https://acetyl.ru/
. MutepaxtusHas [leproanueckas tabmuma — https://ptable.com
. XuMuK.ru — https://xumuk.ru
. XuMH4ecKre ypaBHCHHs OHJIaiH — https://chemequations.com/ru
. BJ1 PubChem - https://pubchem.ncbi.nlm.nih.gov
. BJ1 ChemSpider — http://www.chemspider.com
. BJ1 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. T'opHas sHIMKIONE AN OHIaiH — https://mining-enc.ru
12. ba3a 3HaHwmii 47151 ropHsKOB — http://basemine.ru/04/gornaya-enciklopediya

O© 00 NO O~ WK

9. Onucanue MaTepuaJbHO-TeXHHYECKOH 0a3bl, HEOOXOAUMON IS OCYLeCTBJICHUA
0o0pa3oBaTeIbHOI0 MpoLecca 1o JMCHUIINHE

Ne Buabl yueOHbIX HaunmeHnoBaHue ayaiuTopuii,
o o Ilepedyenn odopynoBanus
n/n 3aHATHIR* KaOMHeTOB, JJadopaTopuil u np.
1. | JlekunoHHBIE MynbTUMEeTHITHBIN KaOWUHET NHTepakTUBHAA 10CKa,
3aHATUA HOYTOYK, MyJIbTUMETUHHBII
IPOEKTOP
2. | [lpakTnueckue VYueOHast m1abopaTopust XUMUU XuMuyeckas nocyna u
3aHATHUS (xabuueT Ne 108 YJIK) crienMagbHOe 000pyAOBaHUE,
(;mabopaTopHble HarpeBaTelbHbIe TPUOOPHI,
paboThI) XUMHUYECKHE PEAKTHBBI
3. | CPC Ayautopuu juist CPC (A511 YAK, | KoMnbrorep ¢ BBIXO0M B
402 VJIK) Nurtepuer

10. llepeyenb HHGPOPMALHMOHHBIX TEXHOJIOT Wi, HCIOJIL3yeMbIX PH OCYIIECTBJICHUH
0o0pa3oBaTeILHOIO NMpoUecca Mo AUCHUILINHE, BKJIKYAS NepedyeHb NPOrpaMMHOro odecrnevdeHust
U HH(OPMAIHOHHBIX CIIPABOYHBIX CHCTEM

10.1. Ilepeyenb MHPOPMANMOHHBIX TEXHOJIOTHI, HCIIOJIb3YEMbIX NPH OCYIIECTBJIECHUH
00pa3oBaTeIbLHOIO MPoUecca MO0 JMCUUILTHHE

[Ipu ocyuiecTBiieHnH 00pPa30BaTENBLHOTO MPOIIEcca MO AUCIUILIUHE UCIIONIB3YIOTCS CIEYIOIINe
UH(POPMALIMOHHbIE TEXHOJIOTHH:

o MCIOJIb30BaHUE HA 3aHATUSAX ANEKTPOHHBIX U3JaHUH (UTeHUE JIEKUUH ¢ NCTI0Ib30BaHUEM
ClaliI-pe3eHTalni, JIEKTPOHHOTO Y4eOHOTo MocoOus, MHTEPAKTUBHBIX MPHIOKEHUH, MaTepuaioB
00pa3oBaTeNbHBIX U HHPOPMALIMOHHBIX CAUTOB 110 XUMHH), BUICOMAaTEPUAIIOB;

° OpraHu3aIs B3auMOIEHCTBUS ¢ oOydaronmmucs nocpeacteom CJIO Moodle, B 1.4.
KOMITBIOTEPHOE TECTUPOBAHUE;
o OpraHm3anus ayAuTOPHON (JIEKIIMOHHOW) W CaMOCTOATEIbHOW paboThl CTYJIEHTOB

nocpeacTBoM BuaeokoHpepenticsizu (Aumexc.Texemoct, Webinar), waros (rpymmsr B Telegram,
WhatsApp).

10.2. [lepeyeHb NPOrpaMMHOI0 odecredeHnst
MS PowerPoint, MS Word, oducusie cepsuce Google u Yandex (JoKkyMeHTbI, Ipe3eHTaIiK, TAOIHIIBI )
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http://moodle.nfygu.ru/course/view.php?id=13693
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/
https://mining-enc.ru/
http://basemine.ru/04/gornaya-enciklopediya

10.3. Ilepeyenb MHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM

OO0 NOOUI A~ WN K~

. Anerun.py — https://acetyl.ru/

. Uarepakrusnas [lepuonndeckas tadnuna — https://ptable.com

. XuMuK.ru — https://xumuk.ru

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

. BJ1 ChemSpider — http://www.chemspider.com

. BJ1 ChEMBL - https://www.ebi.ac.uk/chembl

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

. Topnas sHImkoneaus ontain — https://mining-enc.ru

. baza 3nanwmii 1 ropusikoB — 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
https://mining-enc.ru/
http://basemine.ru/04/gornaya-enciklopediya

JHUCT AKTYAJIU3AIIMA PABOYEN MPOTPAMMBI JJUCHHUILIAHBI

b1.B.10 Oprannyeckasi XuMus

YueOHsblit BueceHHbIe N3MEHEHUS [IpenonaBatens [Iporokon 3acenanus
roJ (®HO) BBIYCKaOIIEeH Kaheapsl

(mara, Homep), DO
3aB.kaeapoid, MOAMUCH

B mabnuye yxazvieaemcs monvko xapakmep usmeHenull (Hanpumep, usMeHeHue membvl, CRUCKA UCIOYHUKO8 NO meMe Ul
memam, CpeodCcma nPOMeNCYMOYHO20 KOHMPOJis) ¢ YKA3aHuem nyHkmos paboueti npocpammol. Camo codepoicaue usmeHeHui
oopmaAemcs NPUNONHCEHUEM NO CKBO3HOU HYyMepayuu.
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