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1. OBIIME CBEJAEHMUSA

VYuebnas qucuuiuimHa «OpraHudecKasi XUMHUS» U3y4aeTcsi BO BTOPOM U TPEThEM CeMecTpax.
Kypcosas pabota/KypcoBoii mpoeKkT —He MpeycMOTpeH

1.1. ®opma npoMeKXyTOYHOU ATTECTALUH:

BTOPOU CEMECTp - DK3aMEH
TPETUI ceMECTpP - SK3aMEH

1.2. Mecto yuebHoil nucuuiuiniel B cTpyktype OITOIT

VYyeOnass npucuurimHa «OpraHvueckas XHUMHs» OTHOCHTCS K 0O0s3aTeNbHON YacTH
nporpamm

OcHOBOM 11  OCBOGHHS JUCUUIUIMHBI  SABISAIOTCA  pe3yjibTaTbl  OOy4eHHUS  TIO
mpeaAMCCTBYIOIUM JTUCHHAIIIINHAM.

— Heopranuueckas xumus

PesynpraThl 00y4eHus o y4eOHOW AUCHUIUIMHE, UCTIOIB3YIOTCS TIPU U3YYCHUHU CIEAYIOIINX
JHCIUITIINH ¥ TPOXOKACHHSI TPAKTHK:

- OCHOBBI OMOOPTraHUYECKON XUMUHU

- X¥MHS ¥ TEXHOJIOTHUS TTIOJTMMEPHBIX BOJIOKOH

- XUMUS U TEXHOJIOTHSI MTOJIMMEPHBIX KOMITO3UIIMOHHBIX MaTepHaioB U HAHOKOMITO3UTOB

- Xumus 1 Hpu3nKa BHICOKOMOJICKYIISIPHBIX COSTNHEHNH

PesynpraTthl ocBOeHMsI yuyeOHOW MUCHUIUIMHBI B JAlbHEHIIEM OYyIyT MCHOJIb30BaHBI IpU
HPOXOXICHUN IPOWU3BOJCTBEHHOW NPAKTHKH W BBIIOJIHEHHH BBITYCKHOW KBaIM(DHUKAIIMOHHOM
paboThI.

2. OEJIM U IIVNIAHUPYEMBIE PE3YJIbTATBI OBYYEHHUA 11O
JAUCHUITVIMHE

Henstmu u3yyeHus: AUCUUIUIMHBL «OpraHuyecKkas XUMHsD SIBIISIOTCS:

— QopmupoBaHUE CHUCTEMHBIX 3HAHHMNA O KJIAcCU(UKAIMK M HOMEHKJIATYPE OPTraHUYEeCKUX
COCIIMHECHU;

— ¢opmupoBaHne (PpyHIAMEHTAIBHBIX 3HAaHUH O CTPOCHUH, CIOCO0AX IMOJIy4YEHUs,
bu3NYECKUX U XUMHUYECKHX CBOMCTBaX OCHOBHBIX KJIACCOB OPraHMUYECKUX COCIUHEHHIA;

— (QopmHupoBaHUE CHCTEMHBIX 3HAHUM O B3aMMHBIX MPEBPANICHHUSIX KIACCOB OPTaHUYECKUX
COEIMHECHUH;

— QopmupoBanue (QyHIAMEHTAIbHBIX 3HAHUI O B3aUMOCBSI3U MEXKIy CTPOCHHEM U
CBOWMCTBAMH OPTraHUYECKUX COCTUHECHUM;

— QopmupoBaHue YMEHUS TMPUMEHSATh 3HAHUS PEAKIIMOHHOW CIMOCOOHOCTH OPraHWYEeCKUX
COCIMHEHUN JUIs BBIOOpAa ONTHUMANBHBIX ITyTeH CHHTE3a HaumOoJliee BaXXHBIX U  CIIOXKHBIX
OPraHUYEeCKUX COCTUHECHUH;

— QopmupoBaHue 3HAHWI OCHOBHBIX MEXAaHHM3MOB DEAKIMl OpraHUYeCKHX COCIUHCHHIA,
TEOPETUUECKHX OCHOB CTPOEHUS M PEaKIMOHHON CIIOCOOHOCTH OPraHUYEeCKUX COECTMHEHUM;

— npuoOpeTeHrne HaBBIKOB BBIICICHUS U OYUCTKU OPTaHUYECKUX COSAMHEHUN, ONIPEICIICHUS
OCHOBHBIX KOHCTAQHT OpPraHUYECKUX COCAUHEHUM, TPOBEJICHUS KAueCTBEHHOTO aHallu3a
OPraHNYEeCKUX COCTUHEHUHN

— mpuoOpeTeHne HaBBIKOB 0e30MacHOi pabOThl ¢ XMMUYECKOH MOCYI0W M OpraHMYeCKUMHU
BEIIECTBAMH, TEXHUKOW MPOBEICHUS IKCIIEPUMEHTA B IA0OPATOPHH OPraHUYECKOTO CUHTE3a;

— (QopmHupoBaHHE HABBIKOB HAyYHO-TEOPETHYECKOTO0 TOJAXO0Ja K PpEHICHHIO 3ajad
Mpo)eCCHOHAIBHONW HAIPABIEHHOCTH M TPAKTHYECKOTO WX KCIOJb30BaHUS B JalbHEHIICH
npodecCHOHATLHOM IS TEIILHOCTH;



— ¢QopmupoBanue y OOydYaIOIMIUXCS KOMIIETCHIIMH, YCTAaHOBIEHHBIX OOpa30BaTEILHOM
nporpammoii B cootBercTBUH ¢ ®I'OC BO 1o gaHHON JUCHUIUIMHE;

Pesynprarom o0yueHUs 1O y4yeOHOW AMCIMIUIMHE SIBJISETCS OBJIAJICHUE OOYJYArOIIMMHUCS
3HAHUSMH, YMEHHSIMH, HAaBHIKAMH M OIBITOM JESTEIHHOCTH, XapaKTCPU3YIOIUMH IPOIECC
dbopMUPOBaHUS KOMIIETEHIIUMI M OOECIIEUYUBAIONIUMHU JIOCTI)KCHUE TUIAHHPYEMBIX PE3YIIbTaTOB
OCBOCHHS Y4EOHOU TUCIIUITIIHHEI.

2.1. @®opmupyeMble KOMIICTCHIIMH, WHIUKATOPHI JIOCTHIXKEHUS KOMIICTESHIINH,

COOTHECEHHBIE C IIAHUPYCMBIMHU pPC3yJibTaTaMU O6Y‘I€HI/IH 110 AVICLIUIIIINHE.

Kox 1 HamMeHOBaHHE

Koa n HaumeHoBaHue
HHAUKATOpPA

IInanupyemble pe3yJIbTaThl 00y4eHHUsI 110

KOMIIETeHIIMH JUCHMILINHE

JOCTHKEHHs1 KOMIIeTeHIUH
OIIK-1. Croco6en | UJ-OIIK-1.2  IIpumeHenwue
U3y4yarh, aHAJIM3UPOBATh, | TEPMUHOJIOTHA O CTPOCHHUHU
UCIIOJIb30BaTh HEOpPraHMYECKUX ul IpHMERseT (yHIaMeHTATbHbIC u
MEXaHH3Mbl XHMUYECKHX | OPraHMMECKUX ~BEWECTB M | oo syapns o HOMCHEIATYDE
peaKiuii, MPOUCXOJIAIINX | TPUPOJIE XUMUUIECKHX CBA3EH P —— e — -y
B TEXHOJIOTHYECKUX I/II[-UOHK-I 3 CpaBHeHue CMOCOGAX  TONydeHHs,  GUIMUCCKHX W
fiporieccax M | CBOMCIB  PasHBIX  KIACCOB | yy1\iyyecknx CBOMCTBAX OCHOBHBIX KIIACCOB
OKpY’KaroIeM MHpE, | XUMHUUYECKUX SMEMEHTOB, | (s i UECKHX COSTHHEHHA;
OCHOBBIBASICh Ha 3HAHUSX | HEOPTAaHUYECKHIX u

O CTPOCHUH BCHICCTBA,

OPraHnYCCKUX BCHICCTB

— T'paMOTHO NPUMEHACT CUCTCMHBIC 3HAHUSA
o B3aMMHBIX IIPEBpALICHUAX KJ1IaCCOB

apupoae xumudeckon | UJ1-OITK-1.4 HUccnenosanue o
PHPOAL N A A OpPTaHUYECKUX COCTUHCHUH;
CBSI3U u CBOICTBax | cocrasa, CTPYKTYPBI i
. — TPaMOTHO IPUMEHSIET CUCTEMHBIC 3HAHUS
Ppa3IUYHBIX KJIaCCOB | CBOMCTB HEOPTAaHHYCCKUX W

XAMUYECKHAX DIJIEMEHTOB,
COC/IMHEHMH, BEILECTB H

OpPraHnvYCCKUux
MCTOJaMHU KOJUYCCTBCHHOI'O

BCIISCTB,

O B3aUMOCBSI3U  MEXIy CTPOCHHUEM U
CBOMCTBAaMU OPTraHUYECKUX COCJUHEHU;

— HCIIOJIb3YET 3HAHUA PCaKIUOHHOM
MaTepHaIoB ¥ KQ4YECTBEHHOI O aHaIN3a CHOCOBHOCTH. ODIAMIE U
I HOCTHU OPraHUYECKUX WHEHUN IS
NA-OIIK-2.1 Ilpumenenue p o A
BEIOOpa  ONTHUMAIBHBIX  IyTed  CHHTE3a
TEOPETUICCKUX OCHOB
HauOoJIee BXXKHBIX U CIIOKHBIX OPraHUMYECKUX
MaTeMaTUYECKHX, o
COEINHEHMIT;
(GMBUYECKUX W XUMHYICCKUX
— JIEMOHCTpHpPYET 3HaHHE OCHOBHBIX
METOJIOB ISl peIICHUS .
MEXaHU3MOB €aKIMi OpraHUYEeCKUX
nmpoecCHOHAIBHBIX 3a7ad B . peakt P
COCJIMHEHUIA, TEOPETUIECKHX OCHOB CTPOCHHUS
obxacTu XUMHAYEKUX -
OIIK-2. CrnocobeH o U PEaKIUOHHOW CHOCOOHOCTH OpPraHUYECKUX
CII0JIL30BaTh TOXTIooriu COCTMHEHUN
" .
MaTeMaTU4CCKUE MJI-OTIK-2.4 BriGop ,
- MOHCTPHUPYET HABBIKU BBIAEIEHUAS U
FT— ’(1)1/13I/IKO OINTUMAJIbHBIX METOIOB ACMOHCTPHPYE AcTe N
- YUCTKHA raHUYECKUX VHEHUN
XI/IMI/I‘IGCKI/Ie, WCCIIENOBaHusT B  o0JlacTu oHne op e COCAMHE >
o Il HUSA HOBHBIX KOHCTaHT
XI/IMI/I‘IeCKI/Ie’ METOABI IS XUMMHACCKHX — TCXHOMIOTHH, S o 7 -
TaHUYECKUX WHEHUHN [IPOBEICHUS
S sanau COCTaBJICHHUE Tiana | OPTaHMMCC COCANHCHHM, posene
o Ka4yeCTBEHHOT aHaJIn3a raHHYECKUX
E o eCCHOHATEHOM HCCIIC/IOBAHIH ¢ o ’ P =
115 TCHLHOCTH HCII0JIL30BaHUEM COCAHUHCHHHM, 6 .
BBIGPAHHOTO METOMA —6 JIEMOHCTPHPYET HaBI:IKI/I 6301'151CHOI/I
WJI-OTIK-2.5 Ananns | PAOOTEL ¢ XHMHYECKOH  MOCYIOM 1:1
OPTraHMYECKUMH  BEIIeCTBAMH,  TEXHHUKOU

(hHM3UKO-XUMHUYIECKHAX
CBOMCTBAa HEOPTaHUYCCKUX U
OpPTaHMYECKHX BEHIECTB C
WCTIOJIb30BaHUEM Pa3IMIHBIX
METO/JTbI aHAJTH3a

OpOBCACHUSA OSKCIICPUMCHTA B J'Ia60paTOpI/II/I
OpraHn4CCKOro CUHTE3a,




3.

CTPYKTYPA U COJIEP)KAHUE YYEBHOM JUCHUILINHBI

O6m1ast Tpy10EMKOCTh Y4€OHOM TUCIUTUIMHEI IO y4eOHOMY TUIaHY COCTABJISET:

10 OYHOM opMe 00yUeHUS —

10

3.€.

360

qac.

3.1.

CrpykTypa y4eOHON AUCITUTUIMHEI 1711 00YYarOIIUXCS TI0 BHIAM 3aHITHHA

CTpyKTYypa M 00beM TUCHUTILIHHBI

KonTakTHas aynuropHas padora,

CamocrosiTe1bHasi padora
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3.2. Crpykrypa yueOHON JUCIUTIINHBI I 00yUYaroIIUXCs MO pa3jiesiaM U TeMaM JTUCIUIUIHBI:
IInannpyemsie Buabl yue6Hol padoThI
(KOHTPOJIMPYEMBI KonTakTHas pabora
€) pe3yJbTaThl = Bunel u ¢gopMbI KOHTPOTBHBIX
OCBOEHHMSI: ° ° = & £ MepoNnpHsATHIi, 00ecrieYnBaLIHe M0
= 2 -
KOA(BI) HaumeHoBaHMe pa3iesioB, TeM; o 2 o 2 . = N 5 COBOKYIHOCTH TeKYIIHii KOHTPOJIb
(popmupyemoii(bix (opma(bl) MPOMEKYTOUHOM aTTECTAIUH g g g &g g g = s yCIIeBaeMOCTH;
. - - 5
) KoMmneTeHMu (i) = 2 = = 5 2 § e S (hopMBI MPOMEKYTOYHOT0 KOHTPOJIS
U HHIAHKATOPOB = % = s 5 % © § 5 ycrneBaeMoCTH
JMOCTHIKEHHUST g l% = R l% = s 'S
KOMIIeTeH it = 2 s A = © =
Bmopoui_cemecmp
Pazgen |. OcHOBBI CcTpOeHHMSI M PEaKIUOHHOW CHMOCOOHOCTH 10 8 14 22
OpPraHU4eCKUX COeNHEeHUH
Tema 1.1 Xwumuyeckue CBSI3M W B3aUMHOE BIIMSHHE aTOMOB B 4
OpPraHMYeCKUX COeIMHEHUSIX
Tema 1.2 KucnotHele ¥ OCHOBHBIC CBOICTBA OPraHMYCCKHUX 2
COEIUHEHUIT
Tema 1.3 Knaccudukanus opraHHYeCKUX peareHTOB U PEaKIHii 2
®opMBbI TekyIero KOHTpOJIst no paszaeny |
Tema 1.4 Kriaccudpukaums ¥ HOMEHKJIATypa  OpPraHHMYECKHX
OIIK-1 . 2 1. Duckyccust
COEIUHEHUIT
NJ-OIIK-1.2 2 npuButyanbHas CaMOCTOSTEJIbHAS
Jlaboparoprast pabora Ne 1.1 TexHuka 0€30MacHOCTH M OCHOBHBIE
NA-OIIK-1.3 . 2 2 (momamnsst) pabora no teme «Teopernueckue
TpaBmIa paboThl B XUMHUYECKOH JTAO0OpaTOPUH N
NA-OI0K-1.4 MIPECTaBICHUS B OPTaHUYECKON XHUMUI
JlabopaTtoprass pabora Ne 1.2 OumcTKka HEHW3BECTHOTO TBEPIOTO N
OIIK-2 6 2 3. IluceMeHHBIM OT4ET ¢ pe3ylbTaTaMu
OpPTraHUYECKOro COEANHEHUSI METOIOM IEPEKPHCTAIUIN3AINN
na-oOIK-2.1 a6 5 N 13 0 9KCIIEPUMEHTa W OTBETAMH HA KOHTPOJIBHBIC
abopatopHas pabora Ne 1. YICTKA HEW3BECTHOTO >KHUAKOTO
NJ-OIK-2.4 parop p A 6 2 BOTIPOCHI
WJI-OTK-2.5 OpPTraHUYECKOr0 COSIUHEHHSI METOJIOM TIEPETOHKH
' IIpaktudeckoe 3amste Ne 1.1 XuMHUYECKHE CBS3M W B3aWMHOE 2 4
BJIMSIHHE aTOMOB B OPTaHWYECKUX COCIMHEHHAX
IIpaktuaeckoe 3aHatue Ne 1.2 KucioTHble W OCHOBHBIE CBOWCTBA 2 4
OPraHMYECKUX COCTMHEHNUN
IIpaktuaeckoe 3amatne Ne 1.3 Kiaccupukamms opraHUYECKHX 2 4
pearcHTOB M peakui
IMpaktnyeckoe 3anstie Ne 1.4 Kilaccudukaumuss M HOMEHKIATypa 2 4
OpraHMYeCcKuX COeTMHEHUN
OIIK-1 Paznea |l. YraeBomopoasl 26 10 40 23 ®opmMeI Tekyniero KOHTpoJIst 1o paszaedry Il:
HA-OI0K-1.2 Tema 2.1 Ankanbl 4 1. Juckyccust
NA-OTIK-1.3 Tema 2.2 Ankensl 6 2. KonrponbHast pabora 1o teme: «AJKaHbl U




IInannpyemsie Buabl yue6Hol padoThI
(KOHTPOJIMPYEMBI KonTakTHas pabora
€) pe3yJbTaThl = Bunel u ¢gopMbI KOHTPOTBHBIX
OCBOEHMSI: ° ° = & % MepoNnpHsATHIi, 00ecrieYnBaLIHe M0
KOA(BI) HaumeHoBaHMe pa3iesioB, TeM; o 2 o E o = N 5 COBOKYIHOCTH TeKYIIHii KOHTPOJIb
(popmupyemoii(bix (opma(bl) MPOMEKYTOUHOM aTTECTAIUH g g g &g g g = s yCIIeBaeMOCTH;
) KoMmneTeHuMH (i) = i) = 2 g e z (opMBI IPOMEKYTOYHOI0 KOHTPOJIA
U HHIAHKATOPOB = g E s g g E 3 g ycrneBaeMoCTH
JAOCTHIKEHHSI & 2 = g g 2= z =
KOMIIeTeHIIi = =S s A = = © =
NJ-OIIK-1.4 Tema 2.3 AnkagreHsl 4 AJIKEHBI»
OIIK-2 Tema 2.4 Ankunsl 4 3. KonTposbHast paboTa 10 TemMe: «AJKHHBI U
NA-OIIK-2.1 Tema 2.5 ApoMarryecKkue yrieBoaopo/Ibl 8 QIIKAIUCHBI»
NA-OIK-2.4 Jlaboparopnas padora Ne 2.1 Cunre3 (yHKIIMOHAIBHBIX TPOU3BOAHBIX 12 5 4.  KoutponpHas  pabora 1O  TeMe:
WA-OI1K-2.5 YIJIEBOJOPOJIOB «ApomaThuecKkue yrieBoJI0pOab»
Jlaboparopnas padora Ne 2.2 Cunre3 (yHKIIHOHAIBHBIX TPOU3BOIAHBIX 14 5 5. TluceMeHHBIH OTYET C  pe3ynbTaTaMH
YI7IEBOIOPO/IOB 9KCIIEPUMEHTa W OTBETAMH HA KOHTPOJIBHBIC
Jlaboparopras padora Ne 2.3 Cunre3 (yHKIHMOHAIBHBIX TPOU3BOAHBIX 14 2 BOIIPOCHI
YTJIEBOJIOPOJIOB
ITpaktuyeckoe 3anarue Ne 2.1 AnkaHsl 2 2
[TpakTuyeckoe 3ansitue Ne 2.2 AsikeHbl 2 4
[Ipaktuueckoe 3anarue Ne 2.3 AnkaaneHbl 2 3
ITpaxktuueckoe 3anarue Ne 2.4 AnkuHbI 2 3
ITpaxktuyeckoe 3ansTue Ne 2.5 ApomaTtudeckue yrieBoJopoasl 2 5
OIIK-1
NA-OIK-1.2
nJ-0IIK-1.3
gﬁi?_lz_ﬂ(_“l DK3aMeH 27 Ox3aMeH 1o Guaeram
na-OI1K-2.1
na-OIK-2.4
NA-OIIK-2.5
HUTOI'O 3a gmopoii cemecTp 36 18 54 72
Tpemuit cemecmp
OIIK-1 Paznen |1l. F'omodyHKuMOHAIbHBIE COETMHEHHS 34 18 48 44 ®DOopMBI TEKYILEr0 KOHTPOJIs 110 pasaeiy I
NI-OI1K-1.2 Tema 3.1 Onrryeckas H30MEpHUs 2 1. Iuckyccus
nJ-OIIK-1.3 Tema 3.2 T'aloreHOyIrIIEBOA0POIBI 2 2. WnnuBuyansHas CaMOCTOSATEIbHAS




IInannpyemsie Buabl yue6Hol padoThI
(KOHTPOJIMPYEMBI KonTakTHas pabora
€) pe3yJbTaThl = Bunel u ¢gopMbI KOHTPOTBHBIX
OCBOEHMSI: ° @ = & = MepoNnpHsATHIi, 00ecrieYnBaLIHe M0
KOA(BI) HaumeHoBaHMe pa3iesioB, TeM; o 2 o I = N 5 COBOKYIHOCTH TeKYIIHii KOHTPOJIb
(popmupyemoii(bix (opma(bl) MPOMEKYTOUHOM aTTECTAIUH g g g &g g g = s yCIIeBaeMOCTH;
) KomneTeHuu (i) = 2 ;“ = 3 2 § 2 i; (hopMBI IPOMEKYTOYHOr0 KOHTPOJISI
U HHIAHKATOPOB = g = s 5 g © 3 5 ycrneBaeMoCTH
JAOCTHIKEHHSI & 2 = g g 2= z =
KOMIIeTeH il = =S s A = = © =
NA-0OI0K-1.4 Tema 3.3 CnupTsl 2 (momamusis) pabora mo Teme «OnTHYECKas
OIIK-2 Tema 3.4 deHoutbl 2 HU30MEpHs. lanorenonpousBogHbIe
NJ-OIIK-2.1 Tema 3.5 Anbaeruasl U KETOHBI 2 anupaTHISCKUX it apOMaTUYECKUX
W-OIIK-2.4 Tema 3.6 KapO0oHOBEIC KUCIOTHI M UX (DYHKIIMOHAJIHHBIC TPOU3BOIHBIC 2 YIJIEBOJIOPOAOB»
NJ-OIIK-2.5 Tema 3.7 HUTpo- 1 aMHHOCOETMHEHHS 2 3. Konrponbnas pabora no teme: «CoupTel U
Tema 3.8 JInazo- 1 a30coeMHEHUS 2 erombr»
JlaGoparopras padota Ne 3.1 Cunre3 QpyHKIHOHAIBHBIX TPOU3BOIHBIX 10 5 4. KonurponpHas — pabota  mo  Teme:
YIIEBOLOPO/IOB «KapOoHUIbHBIE COETUHEHUSDY
Jla6oparopHnas pabora Ne 3.2 CuHTe3 (yHKIHOHAILHBIX TIPOU3BO/IHBIX 12 ) ikapé?{‘:;i?;“{aﬂ anﬁ(?:;a H(I’/I Tel‘;e);
YTJIEBOJIOPOJIOB
Jlaboparopnas padora Ne 3.3 Cunre3 (yHKIHMOHAIBHBIX TPOU3BOAHBIX 12 ’ g’yHI?HHOHaHBHHe MTPOU3BOIHBIC) .
yTIIEBOIOPOIOB . Kontposnpnas pabora mo teme: «Hwurpo,
Jlaboparopnas padora Ne 3.4 Cunre3 (yHKIIMOHAIBHBIX MPOU3BOAHBIX 14 2 gMmi'(l)l:l’cislii(;b?ﬁ%O::finﬂiﬂmg;ynwaTaMn
TJICBOJOPOJOB )
%paKTqupcme 3ansaTue Ne 3.1 Onrudeckas usomepus 2 2 OKCIICPHMCHTA H OTBCTAMH Ha KOHTPOJLHAIC
ITpaxtuyeckoe 3anstue Ne 3.2 'agoreHoyriaeBog0pos 4 10 BOTPOCh!
ITpaxktuueckoe 3anarue Ne 3.3 Cnuptsl 2 4
ITpaxtuueckoe 3anarue Ne 3.4 deHobl 2 2
[Ipaktuueckoe 3anarue Ne 3.5 AnbIeruibl 1 KETOHBI 2 4
IMpaktnyeckoe 3amsatue Ne 3.6 KapOoHOBbIE KHCIOTBI W HX 2 6
(YHKIMOHAIBHBIC TPOM3BOAHBIC
ITpaktuaeckoe 3ansarue Ne 3.7 HuTpo- 1 aMUHOCOE TMHEHUS 2 4
ITpaktuaeckoe 3ansatue Ne 3.8 Jlnazo- u a30COeAMHCHUS 2 4
OIIK-1
nJ-0IIK-1.2
MNI-OIIK-1.3 Dk3ameH 36 DK3aMeH 110 OureTam
Na-OIIK-1.4
OIIK-2




IInannpyemsie Buabl yue6Hol padoThI
(KOHTPOJIMPYEMBI KonTakTHas pabora
€) pe3yJbTaThl = Bunel u ¢gopMbI KOHTPOTBHBIX
OCBOEHMSI: ° @ = & % MepoNnpHsATHIi, 00ecrieYnBaLIHe M0
KOA(BI) HaumeHoBaHMe pa3iesioB, TeM; o 2 o I = N 5 COBOKYIHOCTH TeKYIIHii KOHTPOJIb
(popmupyemoii(bix (opma(bl) MPOMEKYTOUHOM aTTECTAIUH g g g &g g g = s yCIIeBaeMOCTH;
) KomneTeHuu (i) = 2 ;“ = 3 2 § 2 i; (hopMBI IPOMEKYTOYHOr0 KOHTPOJISI
U HHIAHKATOPOB = % = s 5 % © 3 5 ycrneBaeMoCTH
JAOCTHIKEHHSI & 2 £ g g = A z =
KOMIIeTeH il = =S s A = = © =
NA-0OIIK-2.1
NA-OIIK-2.4
NA-OIIK-2.5
HUTOI'O 3a mpemuii cemectp 34 18 48 80
HUTOT'O 3a Bech nepuon 70 36 102 152




3.3.

Kpatkoe conepsxanue yaeOHOUM TUCITUTUTIHHBI

Ne mnn

HaumenoBaHue pazaeiia u
TEeMBI JUCIHUILIHHBI

Conep:xanue pasaesia (TeMbl)

Paznen |

Pazgen |. OcHoBBI CTpOCHUSA U peammomloﬁ CIIOCOOHOCTH OpraHm4eCKux coeMHEHMI

Tema 1.1

XYUMHUYECKUE CBSI3M U B3aUMHOC
BJIMAHHUEC aTOMOB B OPraHUYCCKUX
COCOUHCHUAX

OnpezneneHue OpraHuvyecKkor xumuu. Teopus CTpoeHUs
A.M. bytnepoBa. Opranudeckas XuMHS Kak Oa3oBas
JTUCIIUTITNHA B cuCTEMe (hapmaneBTHYECKOTO
oOpa3oBanus. THUITEI XUMHYECKUX CBSI3CH B OPraHHMUYECKUX
COEJIMHECHUSIX. XapaKTepUCTUKAa KOBAJIEHTHOM  CBSI3U
(mHa, 2HEPTHUS W IOJSIPHOCTS). Jlokanm3oBaHHas
XUMHYECKas cBsi3b. KoBalleHTHBIE G- U M-cBsi3u. CTpoeHue
nBoiiHbIX (C=C, C=0, C=N) u Tpoitapix (C=C u C=N)
cBs3ed. B3auMHoOe BiIMsSHHE AaTOMOB B  MOJEKYJIax
OpPTaHMYECKUX COCIUHEHUA W CIOCOOBI €ro Tepemay.
Jlenokanu3oBaHHas XUMHYECKas CBs3b. W,M- U P,7A-
comnpspkerne. ComnpspKEeHHBIE CHCTEMBI C OTKPBITOM H
3aMKHYTOM IIETIbI0. ODHEPTrHus CONpsDKeHHSI. BzamMuoe
BIIMSIHHE aTOMOB B MOJICKYJIaX OPraHHMYECKUX COCIUHEHUMA
U crnocoObl ero mnepenaud. HWHIYKTUBHBIA SPQEKT.
MeszomepHbIit 3 dexr. DIIEKTPOHOIOHOPHBIC u
ANEKTPOHOAKIIENITOPHBIE 3aMEeCTHUTEIH.
IIpocrpancTBenHbie 23Q ekt KoHnenus Mme3oMepun.

Tema 1.2

KucnorHsie n OCHOBHBIE
CBOMCTBA OpraHUYeCKUX
COeTUHEHUH

Kucnotsele # OCHOBHBIE CBOMCTBA OPraHMYECKHX
coeauHenuil; Teopun bpéucrena-JIloypu u Jlbtouca. Tumbl
opraamyeckux kuciot (OH-, SH-, NH- u CH-kucnotsr) u
OCHOBaHWH (p-OCHOBaHHMs, T-OCHOBaHHs). DaKTOpPHI,
OTIpeIeIISIONTIE KHCJIOTHOCTD u OCHOBHOCTB:!
3NEKTPOOTPHUIIATEIIEHOCTE ¥ TOJSAPU3YEMOCTh  aToMa
KHCIIOTHOTO ¥ OCHOBHOT'O IIEHTPOB, JICIOKaIH3aIHs
3apsiia 1Mo CHUCTEME COTPSIKEHHBIX CBS3CH, JIEKTPOHHBIC
addexTr 3amectureneil. OmeHKa CTENEHW WOHW3AINU
Ba)KHEHIITNX COETUHEHHIA.

Tema 1.3

Knaccugpukanus opraHuuecKux
pEareHToB U peaxkiuii

Knaccudukaruss opraHMYeCKUX PEaAKIMA 10 XapakTepy
W3MEHEHHUs] CBA3€H B pearupymoIux BeIIecTBax, IO
HANpaBIEHUIO, MO0 YWUCIYy MOJEKYJ, TPHHUMAIOIINX
y4acTHEe B CTaVH, ONPEICISIONICH CKOPOCTh pPEakIvu.
Peaknmonnsnidi  meHtp, cyOctpar, peareHT. Twmbl
peareHToB. Peakimu  NpUCOEAMHEHHSA, 3aMEIIEHUS,
OTIICIUICHUS; TEePErpyNnnupoBku. llepunukinueckue u
OKHUCJIUTEBHO-BOCCTAHOBUTEIILHEIC peaKIum.
[pencrasienue 0 MEXaHHU3ME peakiui
(TepMOIMHAMHUYECKUA W KUHETHYECKUH  aCIeKThI
peaknun). CTpoeHHE MPOMEKYTOYHBIX aKTHBHBIX YaCTHI]
(xapOOKaTHOHOB, KapOAHMOHOB, CBOOOIHBIX PATUKAJIOB).

Tema 1.4

Knaccudukamnms 1 HOMeHKIaTypa
OpraHUYECKUX COCAUHEHUI

Knaccudukarms OpraHUYeCKHUX COEMHEHUN.
OyHKIMOHANBHASL TPyNIa M CTPOCHHE YTIAEPOTHOTO
cKenera KaK KJIACCU(UKAIIIOHHBIC MIPU3HAKU
OPTaHWYECKUX  COEJAMHEHHI. OCHOBHBIE  KJIACCHI
OPraHU4eCcCKHUX COEJIMHEHU. Howmenxknatypa
opraHuyeckux coeauHeHud. (OCHOBHBIE  MPUHLHUIIBI
HOMEHKJIATYPBI HIOITAK. 3amecTuTebHAS u

panuKanbHO-YHKIIMOHAIbHAS HOMEHKIaTypa. [TpuHImITbL
MTOCTPOEHUS CHCTEMaTHUECKNX HAa3BaHUH.

Paszgen |1

Yri1eBo10poabI




Tema 2.1

AJKaHBI

Homenknarypa. @usmyeckue cBoiictBa.  CrocoObl
TIONTyYEHUs] W TIPUPOJIHBIE MCTOYHHUKHU alIKaHOB. Peakmmm
paAuKaIbHOTO 3aMeIleHHS: rajJoreHIpoBaHue,
HUTPOBaHME, CYJIb(QOXIOPUPOBAHHUE, CYIb(OOKUCICHHE.
CnocoOpl  00pazoBaHmsi CBOOOJHBIX  pPagUKaIOB |
(haKkTOpBI, ONPEACIAIONINE UX YCTOHYUBOCTh. IloHATHE O
LEMHBIX Ipoleccax. PernoceneKTHBHOCT pajuKalIbHOTO
3amemnieHus. Katanntuaeckas momepusanus. OKucieHue
W JCTHAPUPOBAHWE alKaHOB. BaszenuH, Ba3eIMHOBOE
MacJio, napagus.

Tema 2.2

AJIKEeHBI

Homenxknarypa. duzndeckue CBOICTBA. -
Junactepeomepsl. E.Z-cucrema 0003HaUCHUS
KOHUTypaluu-n-nuacTepeomMepoB. CrocoObl MOIyUYCHHMS.
Peakuun 3NIEKTPOPHIBLHOTO NPUCOEANHEHHUS.

[IpucoeanHeHne TallOTEHOB, TUAPOTAIOTCHUPOBAHUE,
THIpaTals W pONIb KHCIOTHOTO KaTtanmu3a. [IpaBuiio
MapKOoBHHKOBa, €r0 COBPEMEHHAs WHTEpIpPETaIlvsl.
Peakmun PaavKaIEHOTO u HYKJICO(UITEHOTO
IMPUCOCANHCHHA B pAAY AJIKCHOB. PeaKHI/II/I paauKajJlbHOTO
amIbHOTO 3aMenieHus. OKHCIICHHE aJKeHOB - MSTKOE
(THOPOKCHMIMPOBAaHUE, JMOKCUANPOBAHUE) M IKECTKOE
(o30HEpOBanue). KaTanurnueckoe ruipupoBaHye.

Tema 2.3

AJKaaueHsl

Knaccudukarus.  ComnpspkeHHble  aueHbl.  CriocoObl
NOJy4eHUs. Peakinuu sIeKTpoQiIbHOTO TPUCOSTHHEHHUS
(TugporanoreHNpPOBaHUE, MPHUCOSAVMHECHUE TaJOTCHOB).
OcCo0CHHOCTH TIPUCOCIWHEHUS B PIAY CONMPSDKCHHBIX
JINCHOB. Peakiun CBOOOTHOPAIUKATIBHOTO
NPUCOCIMHEHHUS. Peaknun LUKIIOTIPUCOSAMHCHUS
(IMEHOBBIN CHHTE3).

Tema 2.4

AJKUHBI

Homenkmatrypa.  ®wusmueckue  cBoiictBa.  CrocoObl
nmoytydeHusl. Peakium 31eKTpoIIBHOTO TPHUCOCIMHEHIS
(TugporanoreHUpPOBaHUE, MPHUCOSAVMHECHUE TaJOTCHOB).
Peakiyu Hyki1€0(MIBHOTO PUCOSTUHEHYSI (THAPATALINS).
BununupoBanue. AlleTUICHUBI.

Tema 2.5

ApoMaTHdecKue yrieBOA0POIbI

ApomaTtndeckue CBOiCTBa. Peaknmm 31eKTpoIIEHOTO
3aMEIICHUS (rajoreHupoBaHUE, HUTPOBAHHUE,
cyns(UpOBaHUE, ATKWIMPOBAHUE, AIMINPOBAHUE APCHOB).
BrusiHue 3MeKTpOHOAOHOPHBIX U 3JEKTPOHOAKIIETITOPHBIX
3aMECTUTENIE Ha HAampaBlI€HUE M CKOPOCTh pPEaKluu
anekTpopuibHOr0  3amenieHus.  CoriacoBaHHas U
HECOTJIaCOBaHHAs OpueHTanus. Peakmum, mpoTekaromue ¢
MOTEPEN apOMaTUYHOCTHU: TUAPUPOBAHUE, IPUCOEANHEHHE
XJIOpa, OKHCIeHHe. Peaknum OOKOBBIX 1ered B
ANKWIOEH30J1aX - paIMKAIbHOE 3aMEIeHHEe, OKIICIICHHE.

Pazgen 111

FOMO(l)yHKlII/IOHaJ'IbeIe COCIMHCHUA

Tema 3.1

OnTuueckas HU30MCpUiL

[IpoctpancTBeHHOE CTpPOCHHUE OpPTaHUYECKUX
coenuHeHIH. CrIocOOBI H300paKeHHS TTPOCTPAHCTBEHHOTO
CTPOCHUSI MOJIEKYJI, MOJICKYJIIPHBIE MOJETH U (HOPMYIIBIL.
Kongurypanuonnele crepeon3oMepbl. XHpaIbHBIE U
axupajibHble  MOJEKYJbl. ACHUMMETPHUYECKHH  aToM
yriaepoia KakK [EeHTP XHPaJTbHOCTH. OHAHTHOMEPHS.
OnTtuyeckas akTUBHOCTh SHaHTHOMepoB. Panematsl. D,L-
n R,S-cucreMbl cTepeoXMMHUYECKOW HOMEHKIATYpHl. G-
Hunactepeomepus. CBsi3b IPOCTPAHCTBEHHOT'O CTPOCHHS C
OMOJIOTHUECKOM AKTUBHOCTBIO. IIpencraBnenus
cTepeocrnenuUIHOCTH JIeUCTBUA JIEKAPCTBEHHBIX
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BCIICCTB.

Tema 3.2

lanorenoyriaeBogopoabI

Knaccugpukanus. Homenknarypa. ®usndeckue cBoicTBa.
Crioco0s1 TTOJTYICHHS. T"anorenoankanbl u
rajJoreHOIMKIIOATKaHBbI. XapakTeprucThKa CBsI3ei
yIIepoA-TajJoreH  (IIMHAa,  DHEPrusi,  MOJSPHOCTD,
HOJISIPU3YEMOCTB ). Peakuun HYKJICO()UITBHOTO
3amemnieHns. MoHO- U OWMOINIEKYNSApHBIE PEaKIuu, WX
CTEpPEOXMMHUYECKAass  HalpaBleHHOCTb.  [IpeBpameHue
TaJIOT€HONPOU3BOJIHBIX  YIVIEBOAOPOJAOB B  CIHPTHI,
NpOCThie W CIOXKHBIE 3(GUPBI, THOJBI, CYJIb(UIBL,
CyJb(OHHEBbIC cony, aMUHBI, HUTPWIHI,
HUTPOIPOU3BOIHBIE. Peakuun OTILETUICHUS
(PMIMMHUHUPOBAHUSA): JIETUIPOTATIOT€HUPOBAHUE,
neranorearpoBanue. [Ipapuno 3aiinieBa. KoHKypeHTHOCTH
peakuui HYKJICO(HIBHOTO 3aMEIIEHHS u
SIUMUHUPOBAHHUS. Xiopodopwm, Homodopm,
TETPaxJIOPOMETaH, STHIXIOPU, BHHUIXIOPH, PTOPOTaH.
Anman- W OeH3WITANOTeHUIBI. [IpHYUHBI MOBBIIICHHOM
PEaKIMOHHON CIOCOOHOCTH B PEaKIUAX HYKICO(PUIEHOTO
3amemieHus. Bunwi- u  apuwiranorenuasl.  IIpuuuna
HU3KOH MOJIBKHOCTH  TajoreHa. OcoOenHocTH
peakiuoHHoi crocoOHocTH. OCOOCHHOCTH TONTyYeHUsT U
XHUMHAYECKHX CBOWCTB (PTOPOYTIEBOAOPOIOB.

Tema 3.3

CrpTs

Knaccudukarus. Homenknatypa. ®dusnueckrue CBONCTRA.
Crnoco6s! mosrydenwnsi. Kucinotusie cBoWcTBa; 00pa3oBaHme
ankoroyisiToB.  OCHOBHBIE ~ CBOiicTBa;  0oOpasoBaHHE
OKCOHHMEBBIX coJiel. MeKMOJEeKyIIpHble BOJOPOAHBIC
cBsi3u. HykineohuinbHble CBOMCTBA: MONyYEHUE MPOCTHIX
3QUpPOB U CIOXHBIX 3PUPOB C HEOPraHUYECKUMH H
KapOOHOBBIMU  KHCJOTaMH. Peakium ¢ ydacTHeM
3MEKTPOPHUILHOTO IeHTpa (oOpazoBanue
ranoreHonpon3BoaHslx) W CH-kucmotHOro  meHtpa
(merugpatauusi). Muoroatomusle cnupTbl. OcoOeHHOCTH
X XHUMHYCECKOI'O IIOBCICHHS. OTtHoleHne NEPBUYHBIX,
BTOPHUYHBIX MW TPETUYHBLIX CIHUPTOB K OKHUCJICHUIO.
Oxwucnenue BUII-IHOJIOB. Mertanon, 3TaHO,
ATUJICHTJIUKOIIb, TIUICPHUH.

Tema 3.4

deHonsl

Homenkmatrypa.  ®wusmueckue  cBoiictBa.  CrocoObI
nmonydeHus.  KWCIoTHBIE — CBOMCTBA;  oOpa3oBaHHE
¢denonstoB. HykneounbHble CBOWCTBa: MONyYCHHE
OPOCTHIX M CIOXKHBIX 3QHUpoB (eHoNoB. 3ameleHue
(eHompHOTO THApOKCHWIA. Peakium 35eKTpodUIBHOTO
3aMelICHUs B apOMaTHYECKOM siipe (peHoI0B U HATOMOB:
raJoreHUpoOBaHUe, CylIb(puUpoBaHUE, HUTpoBaHue, C-
aJTKAITUPOBaHUE, C-anunupoBaHue,
TUAPOKCUMETHIIMPOBAHUC, HUTPO3UPOBAHUEC,
kapOokcuiupoBanue, (opmunupoBanue. OKHUCICHHE U
BOCCTaHOBJIEHUE (eHoNIoB U HadTosoB. DeHon, HadTONEI,
NUPOKATEXHH, PE30PIHH, THAPOXUHOH.

Tema 3.5

ANBIeruasl 1 KETOHBI

Homenkmatypa.  ®wusmueckue  cBoiictBa.  CrocoObl
nonmydeHus. Peaknuu — anbaerMIOB W KETOHOB €
HYKJICOQWIBHBIMU pEarcHTaMy; BIUSHHE CTPOCHHS Ha

PEaKIMOHHYTO CITOCOOHOCTb. CrepeoXUMHIECKHMA
pe3yNbTaT TPUCOCIUHEHHS K aibJerugaM M KETOHAM
HYKJICO(UITBHBIX peareHToB. Peakuun c

KHCIIOPOCOepKamUMA  Hykiieobuinamu. O0pa3oBaHue
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moJTyaneraield M arneTaneid, poib KHCIOTHOTO KaTaiu3a.
AneranpHas 3amuTa KapOOHWIBHOMN TPYIIIIHI.
OO0pa3zoBaHue  TUAPATHBIX hopm. Peakmmu ¢
cepacoaepxkanmu  Hykineodwiamu.  llpucoenuneHue
ruapocynbdura HaTpus. Peaknun ¢ tHonmamu. Peakim c
a30TCOICPKAIITIME HYKJIeO(pHIaMu. OO6pazoBanue
uMuHOB (ocHoBanuii Illugda), okcuMoB, THAPA30OHOB,
ceMUKap0a30HOB; UCIOL30BAHUE UX JIJIS HIACHTH(QUKAIIMH
aJBACTUIOB U KETOHOB. B3ammoeiicTBrue dopManbaeruaa
¢ ammmakoM (TeKcaMeTHIIEHTeTpamMuH). Peakmum ¢
yraepojacoaepxxamumu  Hykineodunamu. [Ipucoeannenue
MarHMAOPraHMYECKUX COCIWHEHMH W IHAHOBOAOPOZA.
Peaknmu ¢ ygactuem CH-kxucinotHoro imenrtpa (o-atoma
yriaepoia  anpleruoB W KeToHoB). KowumeHcarms
aJIbJIOJILHOTO M KPOTOHOBOTO THUIMA. Peakiuu ayibJeruioB
u KeroHOB ¢ cuibHbIME CH-kucnmoramu (peakuus
Kuépenarens). lamodopmuoe pacieruieHue;
nomodpopmuast mpoba. OKHUCIIEHHE U BOCCTAHOBJICHHE
anpICTHIOB U  KeTOHOB. OKHCJICHHE  aJIbJICTUIOB
KOMIUIEKCHBIMH ~ coeinHeHusiMH  cepedpa u  menu(1l).
BoccranoBnenne — ruppupaMu 0 M KOMIDIEKCHBIMHU
TUAPUAaMUA MeTauioB. KaTalluTHYecKoe THUIAPUPOBAHUE.
Boccranosnenne mo KiemMeHceHy Kak CIOCOOBI yIaneHHst
OKCOTPYTIIIBIL. Peaxrust JUCTIPOTIOPIIMOHHPOBAHUS
anpaeruoB. @opmanpaerus (GopManuH), aleTalbACTH I,
XJOpaib (XJOpaNbrUapar), akKpoJICHH, OeH3aIbICTH]I,
aleToH, [UKJIOTeKCAaHOH. XWHOHBL.  BEH30XWHOHBI.
Hadroxunonsl, BUTaMUH K. AHTpaxuHOH.
OKucCIANTETbHBIE CBOWCTBA XHHOHOB. Y OMXWHOHEI.

Tema 3.6

KapboHoBble KHCIOTBI U WX
(hyHKITMOHAIBHEIC TPOU3BOHBIC

Knaccudukarus. Homenknatypa. ®dusnueckue CBONCTRA.
Croco0wr momyueHus. CTpoeHHe KapOOKCUIBHON TPYITITBI
KaK p,m-COMpsDKEHHOW cucteMbl. KucimoTHble CBOICTBa,
obpazoBanme coyeid. Jlemokanm3anus 3apsaa B aHHMOHAX
KapOOHOBBIX KUCIOT. [1OBBINIICHHAST KHCIOTHOCTh MEPBBIX
TOMOJIOTOB TUKAPOOHOBBIX KUCIOT. Peakninm kapOOHOBBIX
KHCIIOT C HYyKJICOOWIHLHBIMH pEarcHTamu;, o0pa3oBaHHE
CIIOXHBIX 3()UPOB, AHTMIPUIOB, TAJIOTCHAHTMIPHUIOB H
amMugoB. Peakmum ¢ ydactueMm  yrieBOJOPOJHOTO
pagukana KapOOHOBBIX KHCJIOT. | amoreHWpoBaHHE II0
T'enmro-®onbrapay-3enuHcKoOMy. JlekapOoKcummpoBaHue.
OYHKIHOHALHBIE TPOU3BOJHBIE KapOOHOBBIX KHCIIOT.
CpaBHUTENbHAS aKTUBHOCTh B PEAKIHUIX HYKICO(PIIEHOTO
3aMmenieHus  (amuiupoBaHus). Poilb  KHUCIOTHOTO U
OCHOBHOI'O KaTallh3a. AHTUAPUIBl U TalOre€HaHTUIPUJIBL.
Homenxknarypa. CriocoObl  TOMy4YEHHS. Peakunn
arpuipoBanus. HykneodunbHbli katanu3. CMeIIaHHbIC
AHTUJIPUIBL. CrnoxxHbIe 3(uUpBL. Homenxknatypa.
dusnueckne cBouctBa. KHCIOTHBIM HW  LIETOYHOU
TUAPOSU3  CIOXKHBIX  3dupoB. Ilepesrepudukarius.
AMMOHOIH3. Amuibr KapOOHOBBIX KHUCJIOT.
Homenkmarypa.  Cmocobbl  monydenus.  CrpoeHue
aMugHOM  rpymmbl.  KHCIOTHO-OCHOBHBIE — CBOICTBa
aMUJIOB. Kucnorusriii u IIEJIOYHOM TUIPOJIN3.
Pacuieniienne aMui0B TaJIOr€HAMH B LIEJIOYHOW Cpele U
a3oTucTo  Kucinoto. Jleruaparauusi B HUTPUIIBL
Hutpunel, ruaponns, BoCCTaHOBIICHHUE.
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Tema 3.7 Hutpo- n amunocoennHeHNs Hutpocoenunenus. Knaccudukamus. Homenkmnarypa.
CrocoObl  TTOTyYCHUS. CtpoeHre  HUTPOTPYIIIHL.
Boccranosnenue HUTPOCOEANHEHUH. Kucnotnsie

CBOWCTBa anu(paTUYecKuX HHUTPOCOCANHEHUNH. AMMHBL
Knaccudukarus. Homenknatypa. ®dusnueckue CBONCTRA.
CrocoObl  monydeHusi. KHCIOTHO-OCHOBHBIE CBOMCTBA,
oOpazoBanmue  coneil.  HykneounbHpie — CBOWCTBA.
AHKHHHpOBaHI/Ie AMHUHOB. quBepTI/IT-IHBIe AMMOHHEBBIC
conmu. Peaknnyn aMHHOB ¢ alMIMPYIOIMIMMU peareHTamH,
3alUTa aMUHOTPYIIBL. PackpeITHE 3MOKCHIHOIO IUKIA
aMMHamMH, o0pa3oBaHHE  aMUHOCHHMPTOB.  Peakuun
IEPBUYHBIX, BTOPUYHBIX U TPETUYHBIX aJII/Iq)aTI/I‘IeCKI/IX u
apoMaTHYECKUX aMHUHOB C  a30THCTOH  KHCIIOTOM.
KapOunamunHnas peakius. BrnusHue aMuHOTpynmsl Ha
PEaKIMOHHYI0 CIIOCOOHOCTh apOMaTHYECKOTO KOJIbIA:
raJIOreHUPOBaHue, Cyab(UPOBaHNE, HUTPOBAHHE.

Tema 3.8 Juazo- 1 a30coeAMHEHUS Howmenxknarypa. Peakmus JTNa30THUPOBAHUSI.
AnudaTtryeckue Aua3o- W a30COSAMHCHUs. Peakiuu
coyieii AWa3oHUS C BblAerIeHHeM a3oTa. CHHTEeTHYecKue
BO3MOXXHOCTH  pEakUWH: 3aMeHa [Ha30oTPYINel  Ha
THUAPOKCUTPYIIITY, aTKOKCUTPYIITY, BOAOPOJ, TaJOrCHEI,
nua”orpymmy. Peakuuu coseit auma3onHus 0e3 BbIIEICHHS
azota. A30coYeTaHHWE Kak peakiusi 3IeKTPO(UIBHOTO
3amenieHus. Juaszo- u azococrasistoniue. Mcnonas3oBanue
peakuuii a3ocoveTaHus IS HACHTUPUKAUN (EHOIOB U
apOMaTHYECKUX aMHUHOB.

3.4.  Opranuszaius caMOCTOSITEILHOU pabOThl 00yUYarOIINXCS

CamocrosarenbHas paboTa CTyJeHTa — o0s3aTeNbHas 4acTh OOpa3oBaTeIbHOIO Mpoliecca,
HampaBJIeHHAsT HAa  Pa3BUTHE TOTOBHOCTH K  TNPOPECCHOHATBHOMY U JIMYHOCTHOMY
caMo00pa30BaHUIO, Ha MPOEKTUPOBAHHE JalbHEHIIEero oO0pa30BaTeNbHOrO Mapuipyra u
po)eCCHOHATBHON Kapbephl.

CaMocTosiTenbHast paboTa 00yJaronuxcs Mo TUCITUIUIMHE OpraHN30BaHa KaKk COBOKYITHOCTh
AyJUTOPHBIX W BHEAYIUTOPHBIX 3aHATHH M paboT, 0O0ECIEYMBAIONINX YCIICIIHOE OCBOCHHE
JUCITUTUIAHBI.

AynmuTopHasi camocTosiTeNbHas paboTa 00yJaroIuXcs MO JMCIUIUIMHE BBITOJHSACTCS Ha
yu4eOHBIX 3aHATUSAX IO PYKOBOACTBOM TIpEMoOAaBaTeNlss M MO €ro 3aJaHuio. AyAUTOpHAS
caMOoCTOsTeNIbHas paboTa 00yJaromuXcs BXOAUT B 0O 00beM BPEMEHH, OTBEJICHHOTO y4eOHBIM
TUTAHOM Ha ayJAUTOPHYIO PaboTy, M pEerIaMeHTUPYETCS pAaCIIMCAHHEM YIeOHBIX 3aHSTHH.

BreaynuropHas camoctosTenbHas paboTa 00yJarmuxcs — IlaHupyemMas ydeOHasi, HayqHo-
UCCIIEIOBATENbCKAsA, MpaKTUYecKas padoTa oOydyaroluXcs, BBITIONHSAEMAass BO BHEAYJUTOPHOE
BpeMsi 10 33aJaHWI0 ¥ TIPU METOJMYECKOM pYKOBOJCTBE TperojaaBaTelnisi, HO 0e3 ero
HEMOCPEJICTBEHHOTO yYaCTHs, pACIICAHHEM YUEeOHBIX 3aHSATUH HE PErIaMeHTHPYETCH.

BreaynuropHas camocTosTenbHas padoTa 00y4Jaromuxcsi BKIFOYaeT B ceOsl:

— MOATOTOBKY K JICKITUSAM, MPAKTUYECKUM U TAOOPATOPHBIM 3aHSATHUSIM, IK3aMEHaM;

— M3YYCHHE YUCOHBIX MOCOOUIA;

- W3YyYEHHE TEOPETHUYECKOTO W TPAKTUYECKOTO MaTepuayia Mo PEKOMEHJIOBAaHHBIM
UCTOYHUKAM;

- MOATOTOBKA K BBITTOJIHEHUIO 1a00paTOPHBIX PadOT U OTYETOB 10 HHUM;

— BBHITIOJTHEHUE WHIUBUYaTIbHBIX JTOMAIIHUX 33 aHHUIA;

- MOJITOTOBKA K MIPOMEKYTOUHOM aTTeCTal[H B TEUEHHE CEMECTPa;
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CamocrosarenbHass paboTra OOydyalOmIMXCsl C Y4YacTHEM TMpernojaBarens B (GopMme HHOM
KOHTAKTHOM pabOTHl MpeaycMaTpuBaeT TPYINOBY0 W (WJIM) WHIUBUIyAIbHYIO paboTy C
00y4JaromMUCs ¥ BKITIOYAET B ceOsl:

- MPOBEJICHUE WHIMBHUIYaJIbHBIX W TPYIIOBBIX KOHCYJIbTAMH TIO OTACIHHBIM
TeMam/pa3zieniaM TUCIHILIHHB;

- MIPOBE/ICHUE KOHCYIBTALUH TEepel IK3aMEHOM;

- KOHCYJIbTAIlMK [0 OpPraHM3aldd  CaMOCTOSITEIBHOTO W3YYEHHs]  OTIENBHBIX
pazzmenoB/TeM,  0a30BbIX  TMOHATHUH  YYEOHBIX  JUCHHMIUIMH  MPOQUIBHOTO/POJCTBEHHOTO
OakanaBpuata, kotopsie (opmupoBanmu OIIK u IIK, B memsx obecredeHuss MpeeMCTBEHHOCTH
o0OpazoBaHwUsI.

3.5. TlpuMeHeHue SIEKTPOHHOTO OOYUYEHUS, TUCTAHIIMOHHBIX O00pa30BaTEIHHBIX
TEXHOJIOTUN

[Tpu peanu3zanmy nporpaMMbl y4eOHOM TUCIUIIIMHBI BO3MOYKHO TPUMEHEHHE dJIEKTPOHHOTO
00ydYeHUs U AUCTAHIMOHHBIX 00Pa30BATEIBHBIX TEXHOIOTHA.

Peanmzanus nporpaMMbl yaeOHOH AUCITUTUIMHBI C IPUMEHEHUEM JICKTPOHHOTO O0YYCHUS U
JTUCTAHIIMOHHBIX 00Pa30BATEIbHBIX TEXHOJIOTHHA PETIAMEHTUPYETCS JEHCTBYIOMIMMU JTOKATEHBIMU
aKTaMH YHUBEPCHTETA.

[TpuMeHSFOTCS CIeAYIONUe PAa3HOBUIAHOCTH pEATHU3ANHA MPOrPaMMBI C HCIIOIH30BAaHUEM
20 u J0T.

B snexTpoHHYI0 00pa3oBaTeiIbHYI0 Cpeay, M0 HEOOXOIUMOCTH, MOTYT OBITH MEPEHECEHBI
OTJICNIbHBIC BUJIBI YUCOHOH IS TEILHOCTH:

HCII0JIb30BaHNe BKJIIOYEHHE B YUeOHBbIH
ucnoab3oBanue 30 u 10T 00beM, uac y
90 u 10T npouecc
CMEIIaHHOE JEKIUU 70 B COOTBETCTBHH C PACIIUCAHUEM

o0yJeHme Y4IeOHBIX 3aHATHI
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4. PE3YJIbTATBI OBYUYEHMS IO JHCHHIUVIHHE/MO/Y/IIO, KPUTEPUA OLEHKH YPOBHA
COPOPMUPOBAHHOCTHU KOMIIETEHIIUU, CUCTEMA U IIKAJIA OHEHUBAHUA

4.1. CooTHeceHHe IUIAaHUPYEMbIX PE3YyIbTATOB O0YUYEHHSI C YPOBHIMH C(HOPMUPOBAHHOCTH KOMIETEHIUHU(i).

Yposuu Hrorosoe Ouenxa B IokasaTe/in ypoBHsi cOPMHPOBAHHOCTH
c¢()OpMHPOBAHHOCTH | KOJHYECTBO 0AJLI0B | NATUOAIILHOM
KOMIIeTeHIuHu(-i) B 100-6a1abHOI cucreme I;I;z(ll,’:li)cifll?
1o crereme 1o pe3y.111>TvaTaM yHHBepcam’HOH(-flx) o0menpodeccnoHAIbLHOM(-bIX) KOMIIETEHIUI bIX)
pesyJjbTaTam TEeKyleu u KOMﬂeTeHHl/ll/l(-l/l)
TeKymiei u NPOMEKYTOUHOM KOMHETEHIY
NPOMEKYTOUHOM aTTecTaluu uu(-if)
aTTecTaluu IgngO_l:I:IK 1
WJI-OMK-1.3
NJI-OI1K-1.4
OIIK-2
WJI-OTIK-2.1
WJI-OTIK-2.4
WJI-OTIK-2.5
BBICOKHI OTJINYHO OO0yuarouiuiics:

— JlaeT pa3BEpHYThIE, IOJHBIE U BEPHBIE OTBETHl Ha BOIIPOCHI, B TOM
quciie, JOMOJIHUTENbHbBIE O HOMEHKJIATYpEe OPraHuYeCKUX COETUHEHHUI,
CTPOCHHWH, CIoco0ax MONydeHHs, (U3NIECKHX W XHMHUYECKHX CBOMCTBaxX
OCHOBHBIX KJIACCOB OPTaHHUYECKUX COEIMHECHU;

— HCYEPNBIBAIONIE M JIOTMUECKH IIPUMEHAET CHCTEMHBIE 3HAaHHUS O
B3alMHBIX [IPEBPALLEHUAX KJIACCOB OPIraHUYECKUX COETUHEHUH;

— HCUEPIBIBAIOIIE U JIOTMYECKU IPUMEHSET CHUCTEMHBIE 3HAHHUA O
B3aUMOCBSA3U MEXIy CTPOCHHUEM U CBOMCTBAMM OPraHUYECKUX COEIMHEHMU;

— JIEMOHCTPUPYET CHCTEMHBIC W COBPEMEHHBIC MOJIXOJAbI K BBIOOPY
ONTUMAIIFHBIX MyTEeH CHHTE3a HanOOJIee BaXKHBIX M CJIOXKHBIX OPTaHUYCCKHUX
COCIUHCHUM;

— TIOKa3bIBACT YCTKHUC CUCTCMHBIC 3HAHUS U Hpe,HCTaBJ'IeHI/ISI 06 OCHOBHBIX
MEXaHM3Max peaklMil OpPraHuyYecKUX COEIWHEHHUM, TEOPETUYECKHX OCHOB
CTPOCHUS U PEaKIIMOHHONW CIIOCOOHOCTH OPTaHUYECKUX COeTNHECHUH;

— CHoCOOCH MPOBECTH OYHMCTKY OPTAaHWYECKUX COCIUHEHUH, OTpeseieHrue
OCHOBHBIX KOHCTaHT OPTaHUYECKUX COEUHEHUHN, MPOBEJEHNE KaUeCTBEHHOTO
aHaJM3a OPraHNYECKUX COCTMHEHU;
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— JIEMOHCTPHUPYET HaBBIKH 0€301acCHOM pabOThl ¢ XUMHUYECKOH MOCYIOH 1
OpPraHMYECKHMH BEIIECTBAMH, TEXHUKOW TIPOBEINCHHUS OHKCICPUMEHTa B
nabopaTopun OPraHMYECKOTO CHHTE3a;

— HCYEPHBIBAIONIC W JIOTHUECKH CTPOWHO H3JaraeT y4eOHBIN Marepuad,
yYMEEeT CBS3BIBATH TEOPHIO C MPAKTUKOH, CHPABIIETCS C peIIeHHeM 3ajgad
npo¢eCCUOHANTBHOM HAIIPABICHHOCTH BRICOKOTO YPOBHS CIOXKHOCTH

MOBBIIIIEHHBIA

XOpOLIIO

OO0yuarouiuiics:

— JlaeT pa3BepHYTHIE, MOJIHBIE U YaCTUYHO BEpHBIE OTBETHI Ha BOIIPOCHI, B TOM
Yucie, JIONOJHUTENIbHbIE O HOMEHKIIAType OpPraHHYeCKHX COCIMHEHHH,
CTPOEHMH, CHOCO0aX MONydYeHHs, (PU3NYECKUX M XHMHUYECKHX CBOHCTBaX
OCHOBHBIX KJIACCOB OPI'aHUYECKHX COEIMHEHNH;

— MCYEPIIBIBAIOIIE M JIOTUYECKH NMPHUMEHSET CUCTEMHbIE 3HAHHS O B3aUMHBIX
MPEeBpAIIEHISIX KJIACCOB OPTaHWYECKUX COCIHMHEHUH, IOIyCKaeT eIUHIYHBIC
HerpyOBIe OIHOKH;

— WCYCPUBIBAIONIE M JIOTHYECKH TMPHMEHSIET CHCTEMHBIE 3HAHHUA O
B3aMMOCBSI3M MEKIY CTPOCHHEM M CBOHCTBAMH OPTaHUYECKHAX COSIUHEHHH, C
HE3HAYHTEIFHBIMU TIPOOeTaMy, JOMyCKaeT eIMHIIHbIC HerpyOble OIIHOKH;

— JIEMOHCTPHUPYET CHUCTEMHBIE TOAXOIBl K BHIOOPY ONTHMANBHBIX ITyTEH
CHHTE3a HanOoJIee BaXKHBIX U CJIOXKHBIX OPraHMYECKUX COEINHEHUIA;

— IIOKa3bIBa€T CUCTEMHBLIC 3HaHUA W TMPCACTABJICHUA 06 OCHOBHBIX
MeXaHM3MaX peaKlUid OPraHWYeCKUX COCTUHEHHH, TEOPETHYECKHX OCHOB
CTPOEHMSI M PEAKUMOHHOH CHOCOOHOCTH OpPraHMYEeCKHX COEAMHEHHH,
JIONYCKAeT eJMHUYHbIC HErpyOble OMINOKH;

— CIocoOeH MPOBECTH OYMCTKY OPTaHUYECKUX COCAMHEHUMH, ONpeelicHIe
OCHOBHBIX KOHCTAHT OPTaHHYCCKUX COCIMHEHUH, IPOBEACHNE KaUeCTBCHHOTO
aHal3a OPraHMICCKIX COSTNHCHH;

— JIEMOHCTPHUPYET HaBBIKH 0O€301acCHOM paboOThl ¢ XMMHUYECKOH MOCYIOH 1
OpPraHMYECKHMH BEIIECTBAMH, TEXHUKOW TIPOBENCHHUS OKCIEPUMEHTa B
71a00paTOpPUN OPraHMYECKOr0 CHHTE3a

0a30BbII

YAOBJICTBOPUTCIIb
HO

— JIEMOHCTpUpYeT  (parMEeHTapHbIC  3HAHMA O  HOMCHKIATYpE
OpPraHUYECKUX COCIMHCHUH, CTPOCHUH, CIOCO0aX MOMYYCHUs, (PU3HUCCKUX U
XUMHUYECKUX CBOMCTBaX OCHOBHBIX KJIACCOB OPraHUYECKHX COEIMHEHUI;

— C HETOYHOCTSIMM H3JIaraeT 3HAHHUA W MPEACTABJICHUS O B3aUMHBIX
MPEBPALLEHUSIX KJIACCOB OPTaHUYECKUX COETMHEHU;

— C HETOYHOCTSIMM H3JIaraeT OTBETHI Ha BOIPOCHI O B3aUMOCBSI3H MEXIY
CTPOCHHEM M CBOMCTBAMH OPTaHMYECKUX COCTUHEHU;

— WCIBITBIBAET CEPhE3HBIC 3aTPYNHEHHUS K BHIOOPY ONMTHMANBHBIX ITyTeH
CHHTE3a Han0oJiee BaXXHBIX U CJIOXKHBIX OPTaHUYECKHUX COCIMHEHUI;
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— HCTBITHIBAET CEPhE3HbIC 3aTPyAHECHHS MPH OTBETaX HA BOIPOCHI O
MeXaHH3MaX peaKkliHUid OPraHuYeCKHX COCJUHEHHH, TEOPETHYECKHX OCHOB
CTPOEHHMS M PEAKI[HOHHOW CITOCOOHOCTH OPraHUYECKHX COCMHEHNU;

— C TPYJIOM JIEMOHCTPUPYET HABBIKU BBIIEJICHNUS U OYHCTKH OPraHHMYeCKUX
COC/IMHEHUH, ONpe/ieNeH ss OCHOBHBIX KOHCTAHT OPraHUYeCKHX COCIHHEHHH,
MPOBE/ICHUS KAYECTBEHHOTO aHAIN3a OPTaHHMYCCKUX COCIMHCHHUIA;

— C TPYIIOM NIEMOHCTPUPYET HABBIKM O€30MacHOW pabOThl C XUMHUYECKOM
MOCYyO ¥ OpPraHWYECKHMMH  BCIICCTBAMH, TEXHUKOM  MpPOBEACHUS
IKCIICPUMCHTA B JTAOOPATOPHH OPTaHUYECKOTO CHHTE3a;

— OTBET OTpakaeT 3HAHHWA Ha 0a30BOM YpPOBHE TCOPETUYECKOTO H
MPaKTUYECKOTO Marepuaia B 00beMe, HeoOXO0UMOM JUTs TalbHEHINEeH yueOb
Y TIPEJCTOSAIIEH paboThI 1O MPODUITIO 00yUEHUS.

HU3KAN HEYIOBJIETBOPUTE
JBHO

— WCHBITBIBACT CEpbE3HBIC 3aTPYAHCHUS TPH HM3JI0KCHUW 3HAHWM M TIPENICTaBICHUH O HOMEHKIIAType OpTraHWYECKHX
COCIMHEHUH, CTPOSHHUH, CTIOC00ax MOTydeHus, (U3NIECKUX U XUMUIECKUX CBOMCTBAaX OCHOBHBIX KJIACCOB OPTaHUYECKUX
COCIUHECHUIA;

— JeMOHCTpHpYeT (hparMeHTapHbIC 3HAHUS O B3aUMHBIX MPEBPAIICHUAX KJIIACCOB OPTAHUYECKUX COSTMHCHUN;

— JEMOHCTpHpPYeT (QparMeHTapHbIe 3HAHUS O B3aMMOCBS3M MEXIYy CTPOSHHEM U CBOHCTBAMH OPTaHWYECKHX
COEIMHCHUI;

— HE BJAJCeT COBPEMEHHBIMH IOJXOJaMHU K BBEIOOPY ONTUMAIIBHBIX MyTEH CHHTE3a HauOoJiee BaXKHBIX M CIIOKHBIX
OpPraHUYECKUX COCTUHCHUN;

— HCIBITHIBACT CEPHE3HBIC 3aTPYIHCHHS MPHU U3JI0KECHUU OTBETOB HA BONPOCHI 00 OCHOBHBIX MEXaHHM3MAaX PEaKIUi
OpPraHUYECKHUX COCTUHCHUMN, TCOPETHICCKUX OCHOB CTPOCHUS M PEAKIIMOHHOM CIIOCOOHOCTH OPTraHUYECKUX COCITUHCHUN;

— HE CHocOOCH MPOBECTH BBIACICHHE U OYHCTKY OPTaHUYCCKHX COCITUHCHUMN, OMPEICICHHE OCHOBHBIX KOHCTAHT
OpPTaHWYECKHUX COCTUHEHUH, MPOBEICHNE KAaUeCTBEHHOTO aHAIN3a OPTaHMYECKIX COSTHHEHHIA;

— C TPYIOM JAEMOHCTPHUPYET HaBBIKA O€30TMacHOW paboTHl ¢ XUMHUYECKOW MOCYJOH M OPTaHMYECKUMH BEIIECTBAMH,
TEXHUKOH MPOBEICHNUS SKCIIEPUMEHTA B JTAOOPATOPUH OPTraHWIECKOTO CHHTE3a,;

— OTBET OTPaKaeT OTCYTCTBHE 3HAHWKA HAa 0a30BOM YPOBHE TEOPETHYECKOTO M MPAKTUIECKOTO Marepualia B 00beMe,
HEO0OXOIMMOM ISl TajbHeHmen yueonl.

S. OILIEHOYHBIE CPEJCTBA JJIsI TEKYIIETO KOHTPO.JISI YCIEBAEMOCTH U MPOMEXYTOYHOM
ATTECTALIHNHU, BKJIIOYASA CAMOCTOSATEJIBHYIO PABOTY OBYYAIOIIIUXCA

[Ipu mpoBeneHUN KOHTPOJS CaMOCTOATENBbHON paboThl 00yYaromMXCsl, TEKYIIEro KOHTPOJIS W NMPOMEXKYTOUHOH aTTecTaluu Mo y4deOHOU
aucuuIuinHe «OpraHuyeckasl XMMUs» MPOBEPSIETCs YPOBEHb C(HOPMUPOBAHHOCTH Y O0yJaroIUXcs KOMIETEHUUH M 3alNIaHUPOBAHHBIX PE3YJIbTaTOB
o0y4eHHs 10 JUCHHUIUIMHE, YKa3aHHBIX B pa3jiese 2 HaCTOsAIIEeH IpOrpaMMBl.
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5.1.  ®opMbI TEKYLIET0 KOHTPOJIS YCIIEBAEMOCTH, IPUMEPHI TUIIOBBIX 3aJaHUMN!

Ne .

o DopMBbl TEKYIIEr0 KOHTPOJIA IIpuMepsl TUNOBBIX 3agaHMIt

1 NunuBugyanbHas CaMOCTOSITEIbHAS N3o6paszute Gopmyspl IpUBENEHHBIX HIDKE COSTMHEHUN B BUIE CTPYKTYp JIbiouca.
(nomarmsis) paGoTa 1o TeMe o
«Teoperndeckue OCHOBEI CH=—C—CHj, CH;—O—CH, CHS_g_oH

OpFaHH‘-IeCKOﬁ XUMHUN»

Omnpenenure ¢GopManbHble 3apsibl (ParMeHTOB MOJIEKYN (YEPTOYKM 0003HA4aloT OOOOIIECTBICHHYIO Mapy C
KaKuM-JI100 IpyruM aTOMOM).
S

Vkaxure 0611166 KOJIMYECTBO G- U T-CBs3CH JUIA KaXXJ10T0 COCOAUMHCHUS. OnpeaenI/ITe THII FI/I6pI/I,HI/ISaIII/II/I BCEX
9JICMCHTOB (KpOMe aTomMa Boz(opoz(a). HapncyﬁTe aTOMHO Op6I/ITaJ'ILHLIC MoA€Ir MMPUBCACHHBIX COCHHHCHHﬁ.
o

CH,=——C—=—CH, ST T

W306pasute pacnpeieieHde dJIEKTPOHHON IUIOTHOCTH B MOJIEKYJIAX CIEAYIOIUX coexuHeHui (+/-1 wmm +/-M).

IpuBeauTe HAGOP PE3OHAHCHBIX CTPYKTYP, OTPAKAIOMIMX JETOKANU3ALMIO SIEKTPOHHOM ITIOTHOCTH B MOJIEKYJIE
CH,—CH—CH—=CH—Br CH2:CH——CH:CH—C—H

6

3aBepmnTe CJICAYIOMINE KUCIIOTHO-OCHOBHLIC PABHOBCCHUS. VKaXuTe KUCIOThI U OCHOBAHHUS U COHpH)KéHHI)IG UM
OCHOBaHHs U KHCJIOTBI I10 BpéHCTeﬂy. Onpeaem/ITe, B KaKyIO CTOPOHY CMCILICHO paBHOBECHUC, aaﬁTe 00BSICHEHUS.
OH

H,0
©/ + CH;CO0 =—=

Jaiite ompeneneHue, 4yTO Takoe KUcIoTa M ocHoBaHue Jlptomca. Cpeau NpHUBENCHHBIX COEAMHEHUH YKaXKUTE
KHCJIOTBI U OCHOBaHHUs 1o JIproucy.
CH3NH2, FEBrs, COsZ', M92+, CGHG, N02+
3aBepIINTe ypaBHEHHE PEAKIIMIA:
H,C—O—CH; + BF; =
Jaiite onpeneneHne MoHATUAM: dnekTpodun n Hykiaeodpwi. Knaccuduuupyiite npuBeieHHbIE HIDKE pEarcHTHI
(anextpodui, HyKIneodwm)
CH3*, CH2=CH3» NH>0H, CO;, CH3COBr, CH30"
Jaiite onpeneneHue MOHATHUAM: KAaTHOH, AaHUOH, pajauKal. PacrmoinokuTe dacTHLbI MO BO3PACTaHUIO HUX
ycToiuuBocTH. JlaiiTe 00BACHEHUS.

) ) )
HyC—CH,—CH—NO,  H,C—CH,—CH,~NO, H3C—CH—CH,-NO,
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No .
S DopMBbI TEKYIIET0 KOHTPOJIS IIpumepsbl TUIIOBBIX 3aJaHHUI
9  VkaxuTe THI pa3pbiBa JUIsi 0003HAUYCHHBIX MAPOH AJICKTPOHOB CBSI3€H B MPUBEICHHBIX coeqHEHMAX. Hanumure n
Ha30BUTE 00pa3yloIuecs 4acTUIbI.
H : o
T Cl OH
C H_;—C‘ —CH; —— CHs—CH—CH:Cl s
CH; CH;
10 Ompemenure, K KakoMy THILy OTHOCATCS IpUBEICHHBIE HIDKE pEaKUUU (3aMELIeHHs, IPHCOSIUHEHHUS,
JIMMHUHUPOBAHMS). YKaKUTE cyOCTpaT, peareHT, CHMBOJI PEaKLIIH.
O2
HNO,
HyC-CH,-CH—CH;, — Hsc-CHz—J:—CHg + H0
CH, P CH,

2 WNupuBunyansHas camocrosaTtenbHas | 1. Cpeny NpUBENCHHBIX COCAMHEHWI BHIOEPUTE ONTHYECKH AKTHBHBIC. YKKUTE aCHMMETPUYECKHE aTOMBI YIiepoja.
(momanHsist) pabora 1o Teme | M300pa3ure SHAHTHOMEPHI C TIOMOILBIO NTpoeKkunii Puiiepa, ykaxxuTe auacrepeoMepsl 1 Me3oopMy (re OHa PUCYTCTBYET).
«Onrtuyeckas HA30MEPHS. {He—CHe i

HyC—CH—CH,0H H3C—(IZ—CH2—CH3 H3C—CH—(IJH—CH20H
l'anorenonpon3BoHbIe annpaTHIECKUX U ;
CH,OH CH,OH

APOMATUYCCKUX YIIJIEBOAOPOAOB»

2. Hammmute ypaBHEHHs 1 MeXaHU3MBI peakimii (Sn1, Sn2).
a) 2-uon-4-merunmnentad (NHs, JIM®A), 6) 2- nonnentan (NH3z, ciupt), B) 1- mognenran (NHsz, JIMDA)
3. Hanmmmmre mpoayKTHI CAETYIONINX peakinii 1 Ha30BHUTe UX 1m0 HoMeHkIarype NIOITAK.

CHs
. NaoH . B . HBr
1c H T.H> 5 CH3 CH™CH Cl —»
CoHs CHs
R, NaoH 6 Br H KNO,
2'CH; CH CH CH, CHy — acpup
&Ha ér C;HsOH CoHs
_ - Na CHj3
“CH, "CH CHB' — 3 . CaHsCl
3 CH; 2 T 7TH oNa ——
KCN CoHs

" CH3CH™CH CH,CI
4" CH5C CCZCTmpT>

4. PacrionoxuTe coeimHeHus (a-B) B TIOPSAKE yBEIMYEHUSI NX PEaKIIMOHHOHN criocoOHocTH B SN 1- peakunmsix. OObsicHuTE
NpUYUHbI HaOmojaeMolt 3akoHoMepHocTH. HanmmnTe ypaBHeHus peakunii. Kakas peakuust nporekaer ¢ oOpaiieHneM
KOoH(Urypanuun?
a) 2-xop0OyTaH, 0) 2-XJ10p-2-METHINPOINaH, B) 1-XJIOpIpoONaH.
5. Hanmmvre ypaBHeHUs! peakiyii HyKI1eo(QHIbHOTO 3aMelleHHs TaIOTeHAIKaHOB, B PE3YJIbTaTe KOTOPBIX MOJTY4EHBI

1) CH3CH,CH,;NO, 2 H;C—CH—C=CH

CJICAYIOINUE COCTUHCHMS. éHS

6. OObsICHHUTE PE3YJIBTAT CICAYIOIIEH PEaKIH.
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3::'; ®opMBI TEKYLIET0 KOHTPOJIS IIpumepsl THNOBLIX 3aJaHUI
NH,
B Nanw,
O\/ot:H3 TN ©00H3
7. I/ICHOJ'IL3y${ PE30HAHCHBIC CTPYKTYPHI, l'CIHOKa)KI/ITe, B KaKUX COCAMHCHUAX UIACT JICTYC pCaKIUA HyKJIeO(l)I/IJ'ILHOFO 3aMCIICHUA
cl CHa

(Sn) ¢ NaOH. o no, \CENOZ

5 KontponpHast pabora mo Teme: | |. HasoBute coeanHenms no HomeHknatype UIOMAK. [Ina coeamHeHns 2 HanuwnTe ABa CTPYKTYPHbIX M3oMepa U

«AJIKaHBI M aJIKCHBI»

HasoBuTe ux no HomeHknatype NKOMAK. CoeamHeHue 1 Ha3oBUTE MO paLMoHanNbLHOM HOMeHKNaType.

CHy CHs H,C—CHg
]
HyC— CH—CH, 2 HyC—C—CH——CH—CH,
| |
1 CH,—CH,—CHj, CH,—CH,—CH,4
II. Ans NnpuBeAEHHbIX COEAMHEHUI HAaNULLIKUTE (ECNN OHY cylwecTBYoT) E 1 Z nsomepsi.
H3C—CH—CH—CH—CHj,4 BN HZC—ClJ—C  CH,OH HsC——C—C——CH, OCH,4
- |
CH, Cl éHz CH, éH3 NO,
Ill. Hannwute mexaHnsm ang crnegylowmx peakuun.
Br HBr
1) CHz-CHy-CH-CHy-CHy — 24 2)  CHg-CH-CH=CH, ——
(l: hv | ROOR
Hs CHgj

IV. YcTraHoBuTe cTpoeHne coeauHeHnss CsHi2 MO ero cBOWCTBaM, Hanuwume ece ypasHeHUsl peakyuu, ecnv
N3BECTHO, YTO:

a) obecLBeunBaeT pactBop bHpoma; 6) obecuBeunBaeT peakTuB BarHepa; B) npu OKUCMNEHWM €ro XpPOMOBOW
CMecbio 06pasyoTca 2 CoeaNHEHUS, OOHO U N3 KOTOPbIX KETOH.

V. Onga coeguHeHnst 2-meTunbyTeH-2 HanuwmnTte 3 cnocoba nonyyYyeHus (M3 MoHO-, AUranoreHonpPon3BOL4HOIO,
cnupTa) 1 peakuum (ykasaTb YCIoBuUS):

e MonMmepusauus,

e HBr B npucyTCTBMN NEPEKUCHU

e OpomupoBaHue,

e xecTtkoe okucnenme KMnOg4
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l']:i ®opMBI TEKYIIEr0 KOHTPOJIS IIpumepnbl THNOBBIX 32 AHMHH
e  030HONW3
e CBOAON
e HanucaTtb cxemy ranoreHumpoBaHusa 6yteHa npu 400°C
VI. 3anonHnuTe cxemy npeBpaLleHni.
Cl, Na Cl, KOH KM
nO
HgC—CHz-CIZH—COONa—> A—>F ——>»B—> > 1 4 5
nnpT
CH3 nnaBn hv t hv cnnp H2804
VII. U3 nponaHa nonyyYnTb 2-MeTUnneHTaH ¢ NoMoLbio peakuumn Bropua-I pyHbspa B HECKOMbKO CTagun.
6 KonrponbHast pabora no teme: «Ankunsl | |. HasoBute coeamHeHusa no HomeHknatype WMIOMAK. [na kaxagoro coeanHeHus HanuwmTe OOUH CTPYKTYPHbIV

" aJIKaIUCHBI»

n3omep n Ha3oBuTe ero no HomeHknatype NKOMAK

CH3—CH,—CH,  cH, CH,—CH,
|
CH3—C=(I: (% HC=C—CH—CH—CH,
|
CH3 (I_‘,H3 (l:Hs

Il. Hannwm1te mexaHnsm peakumm anekTpodunbHoro npucoegmHeHmst HBr k
2-meTunneHTagmeny-1,3 no mecty 1,4. YKaxuTe yCTOMUMBOCTb 0DOpasyloLMXCS 4acTul UM NMPENMYLLECTBEHHOE
HanpaBneHue peakumu. HannwuTe pe3oHaHCHO-CTabunnManpoBaHHbIe CTPYKTYPbI.

lll. N3 6yTeHa-1 nonyunTe okTMH-3 (He ncnonb3oBaTh peakumio KpeKMHra)

IV. Ha 2,5-gumeTunrekcaH-2,5-anon noaencTByNTE OKCMAOM antoMUHUS NPU HarpeBaHuu.
[ns nony4eHHOro coeAnHEeHUsa HanuWnTe peakuun

1) ¢ HBr npu -80°C

2) nonMmepusaumu; 3aTeM COBMECTHOM NonumMepusauum ¢ nponeHom

3) 030HMpoBaHMe (MCnonb3oBaTh ZN Mbifib)

V. Anga 6ytagueHa-1,2 HanucaTtb peakumu: 1) ¢ xnopom, 2) aumepusauus

VI. Anga 3-meTundyTtunHa-1 HanMwnTe peakuumn
1) npucoeguHeHve 2 mone HBr

2) ncuyepnoiBatoLlee ruapnpoBaHue

3) B3aMMOAENCTBME C LIMaHUCTbIM BOAOPOAOM
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Ne N
i ®opMBI TEKYLIET0 KOHTPOJIS IIpumepsl THNOBLIX 3aJaHUI
Ons Bcex peakuun ykakute ycrnoBus
VII. YCTaHOBUTb CTPOEHME
Yrnesopopog CeHio He pearmpyeT ¢ ammuayHbiM pacTBOpoM okcuga cepebpa u meam (I), obecuBeunBaet
©pomHyto Bogy, pearmpyeTt ¢ BOOOW B MPUCYTCTBUM Ccynbdata pTyTn ¢ obpa3oBaHNeM ABYX CTPYKTYPHbIX N30MEpOB
CeH120, npu okucneHnn obpasyeT cMecb KapOOHOBbLIX KMCMOT, O4HA U3 KOTOPbIX 2-MeTUNNponaHoBas Kucnota.
YCTaHOBUTb CTPYKTYPY COEAMHEHMS, HanucaTb peakunm.
VIII. 3anonHuTe cxemy npeBpaLLeHni.
CH3
Cly KOH HBr HC==CNa _ CH;COOH
H3C— CH-—CHZ—CH3 — A—> b > B > [ >
hv  cnupr,t
7 Kontposnbrnas pabora mo Teme: | 1. HasoeuTe coenmHenuns. [ina coeauHeHna Ne1 HanmwnTe 2 CTpYKTYpHbIX U30Mepa 1 Ha3oBUTE UX.

«Apomatnieckue yrieBoJ0poIb»

B cl Br
1 2 © 3 4
cl COOH  HsC
H, OzH
th,

2. CchopmynupyiTe NpusHaku apoMaTU4HOCTU. YKaXXUTE apoMaTUYECKMe COeAMHEHUS N OOKaXMUTE.

A o @ QD

3. Hanuwurte mexaHu3am peakuuu nonyyvyeHus xnopbeHsona um3 GeHzona (obpasoBaHue T U O-KOMMMEKCOB).
MpuBeguTe cxeMmy obpasoBaHua atakyroLlen Yactuubl. K kakoMmy Trny OTHOCUTCS peakuuna?
4. YKaxuTe 3neKTpoHHble 3adhdekTbl NpuBeAeHHbIX 3aMmecTuTtenen. Bolgenute Te, kotopble nposasnsawT — n +M-
3 eKTbl U CTPENKaMM NOKaXXnTe HanpasneHne aheKkToB.
a)-NHCHs 6)—-COCHs B)—OCHs r1)-COOH g)-NO:2 e)-NH-COCHs

5. Hanuwwute CTpyKkTypHble hOpMYIbl, YKaXXWUTe 9SNeKTPOHHble 3ekTbl U npuBeautTe MNOpPsSAOK yBenuveHus
peakunoHHOM CMOCOBHOCTY CneaylLwmnx COeUHEHUIA B peakunn ankunmpoBaHus.

1'C4zH;COOH 2' CgHsOH 3 CgH5ClI 4'CgH5CH4 5'CgHg

6. Hanuwunte ocHOBHLIE NPOAYKTHI CrEAYHLWMX peakLni:
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Ne N
i ®opMBI TEKYLIET0 KOHTPOJIS IIpumepsl THNOBLIX 3aJaHUI
OCH,
CH3CH,B" Cl, Cly HN
1 ) ? 3 2200 4 % 2
AlBT, AlCl, H,SO,
NO, NHCOCH;,
7. OOBbsAACHUTE, UCNONb3ysl FPaHU4YHbIE (PE30HAHCHbIE) CTPYKTypbl, BnusHne NO2- rpynnbl Ha HanpaeneHue
peakumm aneKkTpoduIibHOro 3ameLleHus B 6eHaone. MNMpreBeguTe NpuMepbl peakuui
8. YKaxkuTe OCHOBHOW NPOAYKT B CneayoLen cxeme npeBpaLleHuni.
NO,
? H,SO CH3CH,CI KMNO
-2 @ _ HaSO. o CHCHCL g KMo, g
t AlCI, H,O
9. Monyunte coegnHeHune (Yepes Heckonbko ctagnn) n3 6eHsona
HOOCONOZ
8 | Konrponpuast pabora 1o Teme: | 1. HasoBute coeauHeHus. [ina coeguHeHuin Ne 1,3 Hanuwimte no oHOMY CTPYKTYPHOMY M30MEPY 1 HAa30BUTE UX.

«CrpThl 1 PEHOTBI»

CH, CH; OH OCHj
H3C— CH—CHy— CH—CH—CH, @—O—i/ N o
— H3C—CH2—O—C/<

1 2 3 Cl 4 CHg

2. Hannwwnte mexaHn3m peakumm HykneoubHOro 3ameLleHns s CnmpToB:
1) 2,3-aumeTnnbyTtaHon-1, 2) R-6ytaHon-2 ¢ HBr

3. Hanuwwute cneaywume peakunm:

o
z OH
L HCZy i socl CHs Cu
L (CH3)2CH-MEBr ———me 2. CHg - CH - CHy——— 3 3. CHB_CH_?H_CH_U_»B .
2
OH
OH OH OH OH _  OH
’ P — 2 CHyCHy CHyCHyOH 12508
4, — 5. W 3-CHo-CHy-ChHs 180°C
CH,OH

4. 3anonHuTe CrneayroLLyo cxemy npespaLleHui.
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Ne N
S ®opMBI TEKYLIET0 KOHTPOJIS IIpumepsl THNOBLIX 3aJaHUI
HBr Mg CHsCH=0  H,0  PC NaOH
CHg-CH,-CHp-CH,0H —» A—> B—— » C—>pD—% E——>
acp1p H C,HsOH
5. Hanuwute cxemy npeBpaLleHnini B HECKOSTbKO CTaaun:
NEeHTEH — NEeHTaHOM — MEHTUMOBLIN 3P NPONAHOBOW KNCIOTHI.
6. Hanuwwute cxeMy npeBpaLLeHnii B HECKONbKO CTaaui C Mcnonb3oBaHNeM peaktmsa [puHbspa:
3TaH — 2-meTunbyTtaHon-2
7. MonyunTb 4-HUTpodeHon, ncnonb3ysi 2 cnocoda BBeaeHnss OH-rpynnbl B 0€H305bHOE KOJbLO.
8. [Inga deHona HanMcaTb peakuumn a) MOHOXIIOpMpoBaHus, 6) nonyvyeHust npocToro acdmpa geHona (ykaxure
YCrOBUSA peakuun)
9. PacnonoxuTte cneayoLme coeanHeHns B psg No BO3PaCTaHMIO KUCMOTHbIX CBOMCTB. OBBbACHMTE, MCMONb3ysA
rPaHUYHbIE CTPYKTYPbI, BMUSHUE pa3fnnyHbIX 3aMeCcTUTENEN Ha KMCNOTHOCTb doeHorna.
OH OH OH
1 Hs€C—CH—OH CH3
Ha 2 8 4
CH
i N
9 | KonrposirHas pabora 1o Teme: | Bompoc 1. Hazosure mo nomenknarype UIOITAK npuBeeHHBIE COCTMHEHHS.
«KapOoHUIIbHBIE COCAMHEHUS ?Ha 0 OH
H3C—CH—CH2—CfH CHg - CH, - ICH - ﬁ - CH, - ICH - CH, CHs - CH, - EH-cN
1 ) CH, O CH, 3

Bompoc 2. Beibepute 6ojice peakIIMOHHOCIIOCOOHOE COCIMHCHHE, OOBSICHUTE CBOI BHIOOp:  OyTaHanmb ¥ mnpomnaHoH. J{is
9TOr0 COCJMHEHUS HAMIINTE MEXaHU3M B3aUMOJICHCTBHS C STAHOJIOM.

Bomnpoc 3. Hanmmure cxembl peakiyii moxydeHus 0yTaHoHa u3 OyTeHa IByMs crioco0aMu, yKa3aTh YCIOBHS.

He ucnonvzosamp peakyuio 0ecuopuposanus y2neeo0opooos.
Bompoc 4. Beibepute coeMHEHUE, KOTOPOE MOXKET BCTYIATh B PEAKIMIO ANbIOJBHON KOHJCHCALUHU, OOBSICHUTE MPUIHHY
BbIOOpA M HAMUILIUTE peakunio. byTaHanb WM n-XJ10pOeH3aIbAeT U

Bonpoc 5. Hanumure cienyromye peakiuuu.
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Ne .
un ®opMBI TEKYLIET0 KOHTPOJIS ITpuMepbI THIOBBIX 3aJaHHI
1. {nst 3-MeTrnOyTaHasl HAUCATh 2 peakiuu: 1) ¢ CHHUIBHOM KHUCIIOTOM; 2) ¢ THAPA3UHOM
2. HatmcaThb peakmuro okuciIeHus 4-MeTHIreKCaHoHa-3
3. Hamucats PCaKIuno B3aPIMOI[eI>iCTBPIH 6CH3aHLHCFI/IHa u ancTtaiapacruja B HIGHO‘IHOﬁ cpeae.
Bomnpoc 6. 3anonHute cxemy npespauienuii. HazoBure nogyueHHOe coelMHEHUE.
1. HC C"o
Mg BT Cu NH,OH
CH3CH,Cl ——» A . B »-C 2 5
acpup 2. H,0, H t
10 | KoutponbHass pabora mo Teme: | 1. HazoBute nmo Homenknarype MIOITAK npuBecHHBIC COSAMHEHUS
«KapOoHOBBIE =~ KHCIOTBI H  UX PAS _0
- — - - - ’d
(YHKIMOHABHBIE TIPOU3BOIHBIE CH3 CHzl C\O NH,* Cl-CH, CHZ_C\Br CH3-CH-CH,-COOH
2 |
3 CH,-CH,
2. Hamummre wmexaHu3M peakiuu dStepudukammu ans OyTaHOBOW KHCIOTHI W mpomaHona-2. CpaBHUTH
PCaKIMOHHYIO CIIOCOOHOCTh MPOIaHoia-2 U OyTraHosa-1 B peakiuu STeprupUKaLIUH
3. Pacmonoxute OH-KHCITOTBI B TOPSAKE BO3PACTaHHMS WX KHCIOTHBIX CBOWUCTB. OOBSICHHTE HAOIIOMaeMYIO
3aKOHOMEPHOCTB, YKaXXHTE dJICKTPOHHBIE 3G (GeKTh: a) OyTaHoBas KHCIOTa, 0) GeHoin, B) 2-OpoMIpomaHoBas, T)
2-XJI0p3TaHOBast
4. Vicionb3yst 2eKTpoHHbIE 3P GEKTH, HAITUIIUTE PsiJl PEAaKIIMOHHON CIIOCOOHOCTH COCTUHEHUH B PeaKIluu
aIMIIMPOBaHuUs B NOpsiike yMeHblIeHUs. O0bsiICHeHUs1 0093aTeJIbHbI!
1) CeHsCOCI 2) CH3CONH, 3) CH3COCI
5. 3amonHNTe CXeMy IpeBpalleHui, HA30BUTE MOTyYeHHOE COSIMHEHNE
keN . PO o NaoH  CHicocl  CrisCRaCHON
—_——  »p —
CH3CH,Cl Aok A—> B
6. [Tomyuntp 2-MeTHI0yTaHOBYIO KHCIOTY M3 OyTaHa
11 | KontponsHast pabota mo Teme: | |. HazoBure coenunenus. [ns coenuHenns 1 HanmumuTe ONWH CTPYKTYPHBIA H30MEpP U HA30BUTE
«Hurpo, aMUHO-, I1a3o- u K=N
A30COETUHECHUSD)

1 HyC—CH,-CH,-CH—NH, 2
Ha

H,C
Br cr Cl N(CHz),
3 4 N=N OH
O,N
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I

®opMBI TEKYLIET0 KOHTPOJIS

IIpumepbl THIIOBBIX 3aJaAHMI

Il. Hanmimure cnemyronye peakiivm:;

=0
=Nl |
NH; H,s0
1) 2. 2) 2770 3) CHyCH,-CHy ——» CH3-CH-NH-CH,
HsC H,0 CH,

I1l. HammummTe MeXaHU3M peaKIiy THa30THPOBAHUS TI-TOYHINHA.

IV Hanummre cxemy moydeHus M-OpoMQeHoa u3 06H301a ¢ UCHOIb306AHUEM OUA30COCOUHEH UL

V. HanumuTe peakiuu ¢ a30THCTOW KHCIIOTOM JUIS CIEIYIOINX COSMUHEHU: STHIIAMUH, O-METHUIAHUIIHH,
STUIITPOITUIIAMUH.

V. Hanmummwre peaknuio GeHWITHA30HUNA XJIOPHIa C TIPUBEICHHBIMU HIDKE COSAMHEHUSAMU (TaM, T/Ie OHa
BO3MOXHA).

CH,CH,

cl CHa
1) KI 2) KE 3) 4) HaCOOH 5) HSCONOZ

2.

VII. Y3 xakux a30- ¥ TMa30COCTABIISMIONINX CHHTE3UPOBAHEI IIPUBEICHHBIC HIDKE a30KPACUTEITH?
OH HsC CN

1.

1 ON N=N N(CH3)2 2 Hsco N=N
H3 Hs cl H-CHj
V|||. I[aﬁTe OMpeACICHNUEC: OCHOBHOCTb — 3TO Pacnonoxure CJICOAYIOIHUE COCAUHCHUSA B pA IO

BO3paCTaHUI0 OCHOBHBIX CBOMCTB. O6’BHCHI/ITC, HCIIOJIb3Yd OJJICKTPOHHBIC 3(1)(1)CKTBI, BJIUAHUC PA3JINYHBIX

3aMeCTHUTENEH Ha OCHOBHOCTh aMHHOB.
NH, NH-CH, NHCOCH,

NH,
S S ST
H3
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5.2. Kpurepuwu, mKaabl OLEHUBAHUS TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH:

HaumeHoBaHue
HIxanabi
OII€HOYHOTI'0
OlleHUBAHUA
cpencTBa
Kputepun onennBanus
(KOHTPOJILHO-
[aTudanasuas
OLICHOYHOI'0
CUCTEeMa
MepONnpUATHS)

Jlomamssist pabota Pa6ota BbInonHeHa nonHOCTHI0. HeT omuboK B JOrHYecKUX paccyXIeHUAX. Bo3MOXKHO Hamuuue OAHOM HEeTOYHOCTH 5
WIM OIUCKU, HE SIBISIONIMECS CIEACTBUEM HE3HAHWS WM HEMOHUMaHWs Yy4eOHOro Matepuana. OOydaroruiics
ITOKa3aJI ITOJTHBIH 00heM 3HAHWH, YMEHHA B OCBOCHHIH MPOMICHHBIX TEM U MTPUMEHEHHNE MX Ha MPAKTHKE.
PaboTa BeIMOTHEHA TIOJTHOCTHIO, HO OOOCHOBAHHH IIAr0B PEIICHMS HeaocTaTouHo. JJomymena onqHa ommoKa Wi JBa- 4
TPHU HEIOYECTA.
JlomymieHsl 0osee 0THOM OIMOKY WK OoJiee ABYX-TPEX HEJIOUETOB. 3
Pabora BeIMONTHEHA HE TOIHOCTEIO. J[OMyIIIeHBI TPYOBIe OINOKHY. 2
Pabora He BBITIOTHEHA.

KontpoubHas pabora | JlaH TOJIHBIA, pa3BepHYTHIH OTBET Ha IOCTABJICHHbIA BOHPOC (BoOTIpOCHI), TIOKa3aHa COBOKYITHOCTH OCO3HAHHBIX 5
3HaHUH 00 00BEKTe, MPOSBIIONIAICS B CBOOOTHOM ONEPUPOBAHNHN MOHATHUSAMH, YMEHUH BBIJIEIHUTH CYIIECTBEHHBIE U
HECYIIECTBeHHbIE €r0 MPHU3HAKH, MPUYUHHO-CIEACTBEHHBIE CBA3HW. OOydaromwiicsi AEeMOHCTPUPYET TIIyOOKHE W
MIPOYHbIC 3HAHUS MaTepuaia Mo 3aJaHHBIM BOMPOCaM, UCUEPIBIBAIONIEC U MOCIEAOBATEIbHO, TPAMOTHO U JIOTHYECKH
CTPOIHO €ro u3jaraer
JlaH TONHBIN, pa3BepHYTHIA OTBET Ha TOCTaBJICHHBIM BOIMPOC (BOIPOCHI), MOKa3aHa COBOKYITHOCTh OCO3HAHHBIX 4
3HaHUH 00 00BEKTEe, JOKa3aTeNbHO PACKPHITHI OCHOBHBIC TOJOXKEHHS JUCHUILUIMHBL, B OTBETE MPOCIICKHBACTCS
YeTKass CTPYKTYpa, JIOTMUECKasl IMOCIEI0BATEIbHOCTh, OTPAXKAIOLIAs CYLIIHOCTh PACKPHIBAEMBIX MOHITHH, TEOpuUH,
serieHuil. OOydJaromuiics TBepIO 3HAET MaTephal MO 3aJaHHBIM BOIMPOCaM, TPAMOTHO W MOCIEIOBATENHHO €ro
W3JIaraeT, HO IOMYCKaeT HeCYIIeCTBEHHbIE HETOYHOCTH B ONPEACICHHSIX.
Jlan ToNHBINA, HO HEAOCTAaTOYHO ITOCIICAOBATENBHEIN OTBET Ha MOCTaBJICHHEIN BOMPOC (BOMPOCKHI), HO IMPH 3TOM 3

MOKa3aHO YMEHHUE BBIICIIUTD CYIIECTBECHHBIC U HECYIIECTBEHHBIC TPU3HAKU U PUUMHHO-CIICICTBEHHBIC CBs3U. OTBET
JIOTUYEH U U3JI0KEH B TepMHUHAX Hayku. OOydaromuiics BiaieeT 3HaHUSIMH TOJIBKO TI0 OCHOBHOMY MaTepuaiy, HO He
3HAET OTHCIBHBIX JeTANeH U 0OCOOEHHOCTEH, TOMYyCKaeT HETOYHOCTH U UCIIBITHIBACT 3aTPyIHEHUS ¢ (DOPMYIUPOBKOM
ONPEJICICHUM.

JlaH HETOCTATOYHO TIOJHBIA U HEJIOCTATOYHO Pa3BEePHYTHIH OTBET. JIOTHKA U MOCIIEIOBATENEHOCTD H3IIOKEHUS IMEIOT
HapymieHus. JlOmyImensl OmmMOKA B PAaCKPBHITHH TOHATHH, yIOTpeOieHn:n TepMUHOB. OOydarontuiics HE CIIOCOOCH
CaMOCTOSITETILHO BBIJICIIUTh CYIISCTBCHHBIE W HECYNIECTBCHHBIC MPH3HAKH W TMPUYUHHO-CICJCTBCHHBIC CBS3H.
OOyuaromuiics cnocoOeH KOHKPETH3MPOBAaTh OOOOINECHHBICE 3HAHWS TOJHKO C TIOMOINBI) TpEnojaBaTels.
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HaumeHoBaHue
OLICHOYHOI 0
cpeacTBa
(KOHTPOJILHO-
OLICHOYHOI 0
MepOonpHsATHS)

MIxanbl
OllCHUBAHUSA

Kpurepum onieHuBaHus
IIaruoanabpHan
cucremMa

O6yqa}0m1/1171051 06J'Ia}.'{aeT (bpaFMeHTapHLIMI/I S3HaHHUAMH TII0 TCMC KOJIJIOKBUYMaA, ci1abo BJIag€CT IMOHSITUMHBIM
armnapaTtoM, HapymacT 1moCJI€A0BaTCIIbHOCTh B U3JIOKCHUHN MaTCpuaa.

JlaH HETOJHBIA OTBET, MPEACTABIIAIONINN CO0O0M pa3po3HEHHBIC 3HAHHS II0 TEME BOIPOCAa C CYIIECTBEHHBIMHU 2
OoImuOKaMK B OIpeneneHusX. [IpucyTcTBYIOT (pparMeHTapHOCTh, HEJIOTUYHOCTHh U3ioxeHus. OOydarommuiicss He
OCO3HAET CBS3b JAHHOTO IOHSATHUS, TCOPUH, SBICHHUS C JPYTUMHU OOBEKTaMHU TUCIHILIHHBI. OTCYTCTBYIOT BBIBOJIBI,
KOHKpETH3alysl M J0Ka3aTeIbHOCTh M3JIOXKeHHs. Peur HerpamorHas. JlOMOMHUTENBHBIE W YTOYHSIOIINE BOIPOCHI
MperoAaBaressl He MPUBOIAT K KOPPEKIMH OTBETAa OOYYaIOmIerocsi He TOJBKO Ha IOCTAaBJIEHHBIA BOMPOC, HO M HA
JIPYTUE BOMPOCHI TEMBI.

5.3 IIpomexxyTouHasi aTTecTalus:

®opMa NPOMeKyTOYHOM
aTTecTaluu

Tumnosbie KOHTPOJBbHBIC 3a1aHUA U MHBIC MAaTCPHAJIbI
JAJISl IPOBEACHUSA HpOMe?KyTO'lHOﬁ aTTreCTanum:

DK3aMeH: B NHUCHBMEHHOM
(hopme o GuteTam

DK3aMeHaHOHHBIN OnyteT Ne 1

Bonpoc 1 (12 6anioB). M3o0pasute NATHL BO3MOXHBIX H30MEPOB AQJIKHHOB, OTPAXAIOIIME BCE BHJBI H30MEPHHU
XapakTepHBIE I aJIKUHOB UMeEIoIUX OpyTTo-hopmyny C7H120. HazoBuTe mosmyueHHbIE YIiIeBOIOPOIBI 10 PALMOHATIBHON
U CHUCTEeMaTH4YEeCKON HOMeHKIaTypaMm. OTMEThTE alKUHBI C TEPMUHAIBHOM TPOUHOMN CBA3BIO. [lomyunTte Tpems criocobamu
3-MeTunOyT-1-UH ¥ HANUIIKUTE JUI1 HETO YPAaBHEHUS PEAKIMN CO CIEAYIOIMMH PeareHTaMH: a) H2 (1 momns), (Pd,PbO); 6)

+ 2+
HBr (2 mosb); B) HZO, (H,Hg );r) CHaCOOH (H3POg4, 200°C); 1) CH3CH2MgBr.
Bonpoc 2 (10 6aas0B). [IpuBeaure MmexaHu3M peakiuu OpoMupoBaHus 2-metuirekc-2,4-nuena npu -80 C°. Pacronoxute

oOpasyronyecss Ha CKOPOCTHIMMUTUPYIOIIEN CTaJuM peakiuu KapOOKaTHOHBI B MOPSAIKE BO3PACTAHUSA UX CTAOMIIBHOCTH.
VYKaxuTe NpUYUHBI UX Pa3INYHON CTAOMIBHOCTH.
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Bonpoc 3 (13 6an10B). Hannmmre MexaHu3M peakiiuy alKUIMPOBaHUs HUTpoOeH30ia nponan-1-o1. Onummre crpoeHue
00pasyromuxcs Mpy aTtake dIeKTpodusa B 0-,M-,I- TIOJOKECHHUS G-KOMIIJIEKCHI METOJIOM pe30HaHca (HabOpOM pe30HaHCHBIX
CTPYKTYp). B kaxxgoM psany ykaxute Hamboyiee YCTOHYMBBIE CTPYKTYpPHl M cIeNaiiTe BbIBOJ 00 OpPHUEHTHUPYIOLIEM
XapakTepe 3amecTuTens. Pacnonoxure ciaenyrone COeqUHEHUs B OPSAIKE YBEIMUEHUS UX PEaKIMOHHON CIIOCOOHOCTH B
peakuusax Sg:

1. CeHs 2.CeHs0H 3. CeHsCH2CHs 4. CeHsCOOCH3 5. CgHsl

Bonpoc 4. IlpuBenute cxembl npeBpamiennii (10 6anson):

1 1,4-nubpomOyTan — OyT-2-eH 5 GaioB
2 benszon — 4-xyop-3-HUTPOOECH30HHAS KHCIIOTA 5 6amnos

Bomnpoc 5. YcranoBure crpoeHue coennnenus (2 6ana). Hanumure Bee ykazanHble peaknuu (3 6a/10B):

B2 C4H;NOBr,
ccl,
KMnO, Br,
CgH/NO, » C/HNO, — __— 5 ooun usomep
H,0, H,S0, t° Fe, t°
KMnO,
H,0, 0-20 °C

DK3aMeHalHOHHBIN OnyteT Ne 1

Bonpoc 1. Hanummre ypaBHeHHMs peakiuii, HA30BUTe MoJiyuyeHHbIe coennHenus (14 6amnos). Jasa peakuun 1 u 4
KAKUTE CTEPEOXUMHYECKHI pe3yabTar (2 6aia):

1 (S)-2-opomnenrtan + NaNO2 (IM®DA) — 7 oenzanpaerug + HCN (OH) —
2 3-0pom0OyT-1-e + NaOH (H20) — 8 Oyranans + KOH (t°) —

3 2-metuirnentananb + CHsMgBr — 9 M-nuHuTpoOeH30i + (NH4)2S —
4 (S)-nenran-2-o1 + HBr — 10 | smop-Oyrunautpar + NaOH —
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5 4-aurpoxaopbenson + NaOH (t°) — 11 | rugpocynbdar n-aurpodenmiauasonus + HoO (1°) —
6 4-autpodenon + CHsMgBr — 12 | A + B — 4-Opom-4'-ruapokcua3obeH3on
Co R-GyTan-2-
13,14 (CH3),CHMgBr 1) chl A PCl5 B yran-2-on c
2)

Bomnpoc 2. IIpuBeaure MexaHu3M ciaeaywmmx peakuui (12 6aasos):

1 | Byrun6pomun + metunamus (IMCO) — 5 OamioB
Pacrionoxxute TamoreHnpou3BOJHBIE B TIOPSAIAKE YBETUYCHUS WX PEaKIUOHHON
CIOCOOHOCTH B SN peakmusax: 2-xymopOyraH, 2-OpomOyraH, 2-uondyrtaH, 2- | 2 6amia
dbTopOyran. OOBSICHUTE MPUIUHBI HAOTIOAAEMON 3aKOHOMEPHOCTH.
2 | Ykcycupii anruapun + CHsNH, — 5 OayuIoB

Bomnpoc 3. IIpuBeaure cxembl npespamenuii (10 6aasos):

1 | [Iponan — aJJIMJIOBBIN CIUPT 5 6amoB
2 | AueroeHOH — aHWINH 5 OayuIoB

Bomnpoc 4. YcranoBure crpoenue coequnenus (2 6a/uia). Hanummure Bce ykazanHble peakuuu (5 0a/J10B):

H—%-—&IMNUC' {pacTBOpHETCH B BOJE)

%— HE pearnpyet

, 2

C7HgNO = ,C0)0 HNO,
7,804
N“_,...NOE —;—H‘PD"' AHMFO]

3HCIL 0-5°C ™ H,0, 25 °C

Bonpoc 5. CootrHecute GopMyJibl XUMUHYECKUX coequHeHHH ¢ AaHHbIMH PKa. OTBeT 00BSICHUTE, HCIOJb3YS
3J1eKTPOHHBIE 3P deKTHhI (5 0a/110B):

= 3JHH H30Mep

1 BOJA A 9,98
2 npoman-1-o1 b 16,5
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w

poraH-2-oJ1 B 16,0

4 denon r 15,9

5.4 Kpurtepuu, 1IKaJibl OLIEHUBAHMSI IPOMEKYTOUHOM aTTecTaluy yueOHOM TUCHUIUIMHBIL:

DopmMa IPOMeKYTOYHOM
aTTecTaluu

HanMmeHoBaHHE 01IEHOYHOT O
Cpeacrsa

Kpurepun oneHnBanust

IMIxansl oeHUBAHUSA

100-0aj1bHAs
cucreMa

IIsTnoanaLHasn
cucTreMa

OK3aMeH: B IHUChMEHHOW ¢opMme 10
omeram

OOy4JaroImuiicss NEMOHCTPUPYET 3HAHUS, OTJIMYAIOIIUECS TIYOMHOH W
COJIEPKATEeNIbHOCTBIO, JAaeT TIIOJIHBIM HWCYEPIBIBAIONINI OTBET, Kak Ha
OCHOBHBIE BOIIPOCHI OMIIeTa, TaK M Ha JOTIOJHUTEIHHBIE; CBOOOIHO BiIaAeeT
HAayYHBIMU TOHSATHUSAMH, JIOTHYHO M JI0Ka3aTeILHO PaCKphIBaeT MpoliIeMy,
npemioxkeHHyo B Ounere. OTBET He COAEPKHUT (DAKTUUYSCKUX OIIMOOK H
XapakTepu3yeTcss TIIyOMHOW, IIONTHOTOM, YBEPEHHOCTBIO CYXKICHUM,
WJUTIOCTPUPYETCS IPUMEPAMHU.

85%-100%

5

OOy4aroIuiics MOKa3bIBaeT JOCTATOYHOE 3HAHME YYEOHOr0 MaTtepHualia, HO
JIOMTYCKAaeT HECYNICCTBEHHbIC (DAKTUYECKUE OINMMOKH, KOTOpPhIe CHOCOOCH
WCIPAaBUTh CaMOCTOSITENFHO, OJarojapss HaBOISIIEMY BOIIPOCY; HO
HEJ0CTAaTOYHO pacKphITa mpobjiemMa 1O OJHOMY H3 BOIPOCOB OWIIeTa,
HEZOCTAaTOYHO JIOTUYHO TIOCTPOEHO U3JIOKEeHHe Bompoca. B orBere
PacKpeITO, B OCHOBHOM, COJEep)KaHWE OmieTa, MMEIOTCS HETOYHOCTH MpHU
OTBETE HA TOMOJHUTEIBHBIC BOMPOCHI.

65%-84%

OOy4aromuiicss TOKa3bIBaeT 3HAHMS (PPAarMEHTAPHOTO XapakTepa, KOTOphIC
OTJIMYAIOTCS MOBEPXHOCTHOCTHIO U MAJIOW COJIEPKATENBHOCTBIO, IOITyCKAeT
(haxkTdeckue rpyoOble OMMOKY; HE MOXXKET 000CHOBATh 3aKOHOMEPHOCTH U
MIPUHIIUIIBL, OOBSICHUTH (haKThl, HAPYIICHA JOTHKA U3JI0KCHHS, OTCYTCTBYET
OCMBICJIEHHOCTb ITPEJICTABIIEMOI0 MaTepraia.

Conepxkanne OwmiieTa packphITO €I1a00, UMEIOTCS HETOYHOCTH TPU OTBETE
Ha OCHOBHBIC W JIOTIOJIHUTENIEHBIC BOMPOCH Owiera. HeyBepeHHo, ¢
OOJBIIMMU  3aTPYAHCHUSMH pEIIACT MPAKTUYCCKUE 3alayd Wi He
CIIPABJISIETCS C HUIMHU CaMOCTOSITEIIHHO.

41%-64%

OOyuarouiicsi, OOHApPY)KUBAeT CYIIECTBEHHBbIC NPOOEIbl B 3HAHUAX
OCHOBHOTO Y4eOHOTO Marepuaia, JOMYCKaeT MPUHIUITHAILHBIC ONIMOKU B

40% u meHee
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®DopMa NIPOMeKYTOYHOM
arTecTauuu

HaumeHoBaHUeE OIIEHOYHOTO
cpencTBa

Kpurepun oueHuBaHus

IMIxaabl oleHUBAHUS

100-6aaabHas IIsTuéaILHAs
cucreMa cucreMa

BBITIOJTHEHUN TIPEyCMOTPEHHBIX MTPOTPaMMOi TPAKTHYECKUX 3aJaHHH.
Ha Gompiryro 4acTh JOMOTHUTEIHHBIX BOIIPOCOB 10 COJICPXKAHUIO 3K3aMeHa
3aTPYAHSICTCS 1aTh OTBET WK HE AA€T BEPHBIX OTBETOB.
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5.5. CucreMa OLEHUBAHMS PE3YJbTATOB TEKYIIEr0 KOHTPOJIS U NPOMEXYTOUHOMN
aTTECTalUU.

OreHka o JUCLHUIUIMHE BBICTABIISAETCS 00ydaroUIeMycsl ¢ y4ETOM pe3yJIbTaTOB TEKYLIeH U
IIPOMEKYTOUYHOHN aTTECTALUU.

®dopMa KOHTPOJIsI IsaTéanIbHAs cucTeMa

Texyuuii KOHTPOJb:

- KOHTpOJIbHAas paboTa 3a4TEHO/HE 3aYTEHO

- IOMaIHue padoThI 3a4TE€HO/HE 3a4TCHO

HToro 3a tMCHUIUINHY 3K3aMEH OTIINYHO
XOPOILLO
YZIOBJIETBOPUTEIILHO
HEYJIOBJIIETBOPUTEIILHO

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

Peanmmzanmss mporpaMmbl  IpeaycMaTpUBAaeT HCIOJNB30BaHME B TIpolecce OO0ydeHUs
CJICAYIOIINX 00pa30BaTEIbHBIX TEXHOIOTHIA:

- npoOeMHast JIEKIIHS;

- IPYIIOBBIEC U HHAUBHUIYaTIbHbBIE TUCKYCCHUH,

- IperoiaBaHle JUCIUIUITMHBI HA OCHOBE PE3YJIbTaTOB HAYYHBIX UCCIIETOBAHHM

- MOUCK U 00paboTKa HH(OPMAIMH ¢ UCTIONb30BaHNeM ceTH VIHTepHeT;

- IMCTaHIMOHHBIE 00pa30BaTEIbHbIC TEXHOJIOTHH;

- MCIOJIb30BAHNE HA JICKIIMOHHBIX 3aHATHIX BUICOMATEPUAIOB M HATJISAHBIX TOCOOU

7. ITPAKTHYECKASA ITIOAI'OTOBKA

[IpakTHyeckas MOArOTOBKA B paMKax y4eOHOH JUCHUIUIMHBI peaIn3yeTcs MPU MPOBEACHUU
MPaKTHYECKUX 3aHSATUU, MPAKTHKYMOB, JJA0OPATOPHBIX padoT, MPEAyCMAaTPHBAIOIINX YIaCTHE
00yJaromuxcsi B BBINOJHEHUHM OTIEIBHBIX JJIEMEHTOB paloOT, CBA3AHHBIX C Oynymieil
podeCCUOHATFHOMN A TeTbHOCTHIO.

HpOBOI[HTCH OTACJIBHBIC 3aHATHUA JICKOHMOHHOI'O THIIA, KOTOPBIC IIPCAYyCMATPUBAIOT
nepenavy y4eOHoO# MHGoOpManuu O0y4arolmuMcs, KOTopas HeoOXoauma ISl MOCIIEIYIOIIEeTO
BBITIOJTHEHU S TPAKTUYECKON PaOOTHI.

8. OPI'AHU3ALIUA OBPA3ZOBATEJIBHOI'O TPOUECCA JJIs JIMIX C
OI'PAHUMYEHHBIMUA BO3MOKHOCTSAMMU 310POBbsA

[lpu o0OyuyeHHMH JHIl C OrPAHUYCHHBIMH BO3MOXKHOCTSIMU 3/I0POBbSi WM HMHBAIHIOB
UCIIONIB3YIOTCSl TIOJXOJIbI, CIIOCOOCTBYIOIIHME CO3MaHHI0 Oe30aphepHOil 00pa3oBaTENbHONU CpPEIIbI:
TEXHOJOTUU aupdepeHIranud 1 UHIUBHIYAIbHOTO O0yYEeHUs, MPUMEHEHHE COOTBETCTBYIOIINX
METOAUK II0 pa60Te C HUHBAJIMAAMH, HCIIOJB30BAHUC CPCACTB JUCTAHIIMOHHOI'O OGH.[CHI/IH,
NPOBEJICHUE JIOTOJHUTEIbHBIX HHAWBUAYAJIbHBIX KOHCYJIBTAIMH [0 M3y4aeMbIM TEOPETHUCCKHM
BOIIpOCaM U MPAKTHYCCKUM 3aHATHUAM, OKa3aHUC IMMOMOIINH IIPU MOATIOTOBKE K HpOMe)KyTO‘IHOfI
aTTeCTaIlHH.

[Tpu HEOOXOAMMOCTH paboyas mporpamMma JUCHUIIIMHBI MOXKET OBITh aJalTHPOBAHA IS
obecrieueHns: 00pa30BaTEIBHOTO MPOIIECCa JIUIaM C OFPAaHUYCHHBIMH BO3MOYKHOCTSIMHU 37I0POBbSI, B
TOM YHUCIIC OJI1 JTUCTAHIIMOHHOI'O 06yquI/151.

VueOHbIe W KOHTPOJBHO-MU3MEPUTEIIBHBIC MaTepHaibl MNPEACTABISAIOTCS B  (opmax,
AOCTYIHBIX JJISI U3YUYCHUA CTYICHTAMHU C OCO6BIMI/I O6paBOBaTe.HBHBIMI/I HOTpe6HOCT5IMI/I C YUYCTOM
HO30JIOTHYECKHUX TPYIT HHBAINIOB!
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Jlis TONTOTOBKM K OTBETY HA MPAKTUYECKOM 3aHSITHH, CTYACHTaM C OTPaHUYCHHBIMHU
BO3MOXXHOCTSIMH 3/IOPOBBSI CpE/IHEE BpPEMsl YBEIMYMBACTCS 110 CPAaBHEHHUIO CO CPEIHHM BPEMECHEM
MOJATOTOBKH OOBIYHOTO CTYICHTA.

JIisi CTyIEHTOB C WHBAJIHMIHOCTBIO WM C OTPaHUYCHHBIMH BO3MOXXHOCTSIMHU 3I0POBBS
dbopMa TpOBEJCHHS TEKYIIeH © MPOMEKYTOYHOW aTTECTAllMd YCTAaHABIUBAETCS C YYETOM
WHIUBUTYAIBHBIX TICUXO(PU3NUECKIX 0COOCHHOCTEH (YCTHO, MUCAMEHHO Ha Oymare, MMChbMEHHO Ha
KOMIIBIOTEpE, B (hOpME TECTUPOBAHUS U T.I1.).

[TpomesxyTodHasi aTTeCTalysl MO JUCIUIUIMHE MOXET MPOBOAMUTHCS B HECKOJBKO ITAIOB B
dbopMe pyOeKHOTO0 KOHTPOJSI MO 3aBEPUICHUIO HM3Y4YEHHS OTACITBHBIX TEeM JUCHUIUIMHBL [Ipu
HEOOXOMMOCTH CTYJCHTY MPEJOCTABISCTCS JOMOJHUTEIFHOE BpEMs Ul TOATOTOBKM OTBETa Ha
3aueTe WK IK3aMEHE.

JInist OCYIIECTBIICHUSI TPOIEIYp TEKYHIET0 KOHTPOJS YCIEBAEGMOCTH W IMPOMEKYTOYHOM
aTTecTallid OOYyYaloOUIMXCS CO3JAI0OTCS, MPH HEO0OXOIUMOCTH, (OHIBI OIICHOYHBIX CPENCTB,
a/IalITUPOBAHHBIC TSI JIUI] C OTPAaHUYECHHBIMU BO3MOKHOCTSIMU 3JI0POBBSI M TIO3BOJISIFOIIIUE OLEHUTh
JOCTIIKEHUE MMM 3allJIJAHUPOBAHHBIX B OCHOBHOH 00pa3oBaTeNbHON MporpamMme pe3yiabTaToB
Oo0y4YeHHsI ¥ YPOBCHb C(OPMHPOBAHHOCTH BCEX KOMIICTCHIIMH, 3asBJICHHBIX B 00pa30BaTEeIbHON
nmporpamme.

9. MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI

XapaKTepI/ICTI/IKa MaTCprUaJIbHO-TCXHUYCCKOT'O 06€CH€‘-I€HI/I}I JUCHUIIIIMHBI COCTAaBIIACTCA B
cootBeTcTBUU ¢ TpeboBanusmu OI'OC BO.

MarepuanbHO-TEXHUYECKOE 00€CTIeUeHHE NUCIUIUIMHBI MPH 00yYE€HUU C MCIOJb30BAaHUEM
TPAIUIIMOHHBIX TEXHOJIOTHI 00yUCHHSI.

19071, r. MockBa, Maublii Kany:kckuii nepeysiok, 1om 2, crpoenue 5, aya. 5206, 5204

Ne 1 HaMMeHOBaHMe Y4eOHBIX ayIMTOPHI, OcHaneHHOCTh Y4eOHBIX ayANTOPHIi,
JadopaTopuii, MAaCTEPCKUX, TOMeELeHH I JadopaTopuii, MAaCTEPCKUX, TOMeEIeHH i
npeHA3HAYEHHBIX U151 MPAKTHYECKOi npeHA3HAYEHHBIX U151 MPAKTHYEeCKOi
MOATOTOBKH MOJATOTOBKH

- yueOHast aynutopusiNe 5206 miis mpoBeAicHUST | KOMIUICKT yueOHOM Mebenu,

3aHSATUN CEMUHAPCKOTO TUIIA, TPYIIOBBIX U TEXHUYECKHE CpPEJCTBA OOydeHUs, CIyXKalue

MHIAUBUAYAJIbHBIX KOHCYJIbTAIlUH, TEKYIIETO JUIsL  TIpelicTaBieHus] ydeOHoW uHbopManuu

KOHTPOJIA U IPOMEXKYTOUHON aTTeCTallun OONBIIONW ayaUTOPUM:  HOYTOYK; IPOEKTOp,
JKpaH
Komnbiorep B KoOMILIEKTE C BBIXOJIOM B
Nutepner

- yuebHas aynutopust NeS204 - nmaGopatopust | XuMU4eckue nabopaTopuu Kageapsl

JUTSL TPOBEJICHUS 3aHITUN CEeMHHAPCKOTO TUIIA, | OPTaHUYECKOM XUMUH, 000pyIOBaHHBIE

TPYIIOBBIX u WHAVNBUAYAIBHBIX | BBITSOKHOW — BEHTWISAIUEH,  J1aOopaTOpHBIMU

KOHCYJIbTAIlMi,  TEKyLIEro KOHTPOJS U | CTOJIAaMU C TMOJABEAEHHBIM  BOJOMPOBOJIOM U

MPOMEKYTOUHOM aTTeCTalluu po3eTkaMu  dieKTponuTanus. JlabopaTopHbie
CTEHJbI, HAa0Op CTEKJISHHON JabopaTopHOI
nocynsl, HaOOp pEaKkTUBOB Ui MPOBEACHUS
SKCTIIEpUMEHTAIBHBIX  paboT. OOopynoBaHueE:
HarpeBarelbHble TpUOOPH! (KoIOOHArpeBaTeny,
JNEKTPOIUIUTKH),  MEXaHWYECKHMEe  MeIlajKH,
FOMOTEHE3aTOPhl,  HUCIAPUTENb POTAIMOHHBIN
HNP-12M, HCTIAPUTENb HBO, MEIITAJIKA
BEPXHENPUBOJIHBIC, TOMOTEHE3aTOpbl, MpHUOOp
pedpakromerp MP®, cnexkrpodoromerp Perkin
Elmer, cnekrpodoromerp Cnekopn M-40,
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cnekrpodoromerp CD-26, ycranoBka Y3V-025,
xpomarorpad «Xpom-5», xpomarorpad
«Kpucramnomokc-4000», KUJKOCTHON
xpomarorpad «Gilson» BBICOKOTO JaBJICHUS,
npubop Datacolor, mukpockon Muxkmen-100-1,
PMC pH-metpus, npubGop mis onpeacieHus
TEMIEPATyphl TIJIABICHHS, YIbTPO(UOICTOBAS
namna VL-6LC, crepunmzarop LICY, memanku
MarHUTHBIE C TOJJIOTPEBOM, KOJIOOHATPEBATEIH.

- IOMEIIEHUE JIUIsl CAMOCTOSITEIbHON paboThI KoMmnproTep B KOMIUIEKTE € BBIXOZOM B
HNurepHer

MarepuanbHO-TEXHUYECKOE oOOecredeHrue Y4eOHOW IUCHUIUIMHBI TPU  OOYYeHHH C
HCIIOJIb30BAHHUECM 3JICKTPOHHOT' O 06y‘-IeHI/I$I U JUCTAHIIMOHHBIX O6paBOBaT€.HBHBIX TEXHOJIOTHUH.

Heo0xogumoe o6opynoBanue IMapameTpsl TexHnuveckue TpedOBaAHUS
ITepconanbublii komisioTep/ | Beb-Opaysep Bepcus nporpaMMHOI0o 00eCIeueH s HE HIDKE:
HOYTOYK/TUTaHIIET, Chrome 72, Opera 59, Firefox 66, Edge 79,
Kamepa, Sunexc.bpayszep 19.3
MUKPOQOH, OmnepanyonHas cucteMa | Bepcust mporpaMMHOTo o0ecTiedeHus] He HIKE:
IUHAMUKH, Windows 7, macOS 10.12 «Sierra», Linux
J0CTYM B ceTh MHTEpHET Be6-kamepa 640x480, 15 kaapos/c

MukpodoH 10601

JlnaaMuku (KOJIOHKY WIIH | JIIOOBIE

HAyITHAKH )

Certb (MHTEpHET) IToctosiHHas ckopocTh He MeHee 192 kbut/c

TexHonornueckoe  OoOecleueHUEe  peanu3alliil  MPOTPaMMbl  OCYIIECTBISIETCS  C
UCIIOJIb30BAaHUEM  DJIEMEHTOB  3JIEKTPOHHOM  MHQOPMAIMOHHO-00pa30BaTENbHON  CPEIbI
YHUBEPCUTETA.
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10.  YYEBHO-METOJMYECKOE U HTH®OOPMAIIMOHHOE OBECINIEYEHUE YUYEFHOU JJUCIIUILINHBI

Anpec caiita 9bC KoanyecTBo
Bua m3nanns
Ne T'on HJIH JJIEKTPOHHOIO pecypca | IK3eMILIAPOB B
ABTOp(BI) HaumeHoBaHMe U3TaAHUSA (yueoHnuk, YII, N3nareabcTBO -
n/n MII 1 1p.) H3IaHus (Banonnsaemcs 015 u30anuil 6 oHOIMoTEKE
p- 971EKMPOHHOM 8Ule) YHuBepcurera
10.1 OcHoBHas UTEpaTypa, B TOM YHCIIC DICKTPOHHBIC H3TaHM
1 Tpasens B.®. Oprananyeckast XUMHs T. | YueOHHuK WKI] "AxagemMkaura" 2004 50
2 Tpasens B.®. Opraanyeckasi XUMHS T.2 YueOHHuK WKI] "AxagemMkaura" 2005 50
3 [lepOuna A.D., Oprannueckas xumus. OCHOBHOM | YueOHHK HUI] THOPA-M 2013 https://znanium.com/catalog/produc
Marycesuu JL.T'. Kypc /415732
10.2 JlononHuTeNnbHast IUTEPATypa, B TOM YUCIIE HIEKTPOHHBIE U3JaHUs
1 I1. Caiikc MexaHu3Mbl peakiuil B VuebHuk Xumus 2000 3
OpPraHUYeCKOM XUMHUU.
2 Kysneuos J.H., BBenenue B TeXHUKY VYuebHo- PUO PI'Y um. A.H. 2022 JlokanbHas ceTh YHUBEPCUTETA
Kapasaesa E.b. XUMHUUYECKOTO SKCIIEPUMEHTA. METOIUUECKOE Koceiruna
Koncnekr neknuit ocobue
3 Ky3neuos J.H., BBenenue B TeXHUKY VYuebHo- PUO PI'Y um. A.H. 2022 JlokanbHas ceTh YHUBEPCUTETA
Kapasaesa E.b. XUMHUYECKOTO 3KCIIEPUMEHTA. METOIUYECKOE Kocsiruna
JlaGopaTopHBIi TPaKTHKYM rocooue

10.3 Meroauyeckue Marepuasl (YKa3aHus, peKOMEHJALUU 110 OCBOCHHUIO JUCHUILTUHBI (Moayiisi) aBTopoB PI'Y um. A

. H. Kocpiruna)

2023

1 Kysnenos JI.H. Opranndeckas XUMUSL. PO PTY um. A.H. JlokasbHas C€Th YHUBEPCUTETA
MeTtoanueckue
Kapasaesa E.b. Meroaunueckue yKa3aHUs K Kocsiruna
. yKa3zaHUI
CaMOCTOSATENBHON paboTe
2 Kysnernos JI.H. Oprannyeckast XUMHS. | MeToaudeckue PHUO PTY um. A .H. 2023 JlokajpHast CETh YHUBEPCHUTETA
Kapasaesa E.b. JlaGopaTopHBIi TPaKTHKYM YKa3aHUs Kocsirnna
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11. NHOOPMAIIMOHHOE OBECIIEYEHHUE YYEBHOI'O TPOIECCA

11.1 Pecypcbl »IEKTpOHHOW OMONMMOTEKH, HWH(POPMAIIMOHHO-CIIPABOYHBIE CHUCTEMBI |

npodeccuoHaNbHbIe 0a3bl TaHHBIX:

Hupopmayus 06 ucnoavsyemuvix pecypcax cocmaeisemcs ¢ coomeemcemsuu ¢ Ilpunoocenuem 3 x

OII0II BO.
Ne | DnekTpoHHBIE yueOHBIC U3aHNUS, JICKTPOHHBIC 00pa30BaTEbHBIC PECYPCHI
1. OBbC «Jlanpy http://www.e.lanbook.com/
2. «Znanium.comy Hay4dHO-u3aaTeabcKoro rentpa «Mudpa-M» http://znanium.com/
3. Onexrponnsie m3nanus «PI'Y um. A.H. Koceirnna» Ha miardopme DbC «Znanium.com»
http://znanium.com/
[IpodeccrnonanpHbie 0a3bl JaHHBIX, HHOOPMAITMOHHBIC CIIPABOYHBIC CHCTEMBI
1. MexayHaponHas yHuBepcanbHas pedeparuBHas Oa3a manueix Web of  Science
http://webofknowledge.com/
2. MexnayHaponHas ~ yHUBepcaidbHas  pedepaTuBHas ~ 0aza  JaHHBIX Scopus
https://www.scopus.com
3. basa mannsix Organic Syntheses: http://www.orgsyn.org/
4, baza manaeix ChemSynthesis: http://www.chemsynthesis.com/
5. US Patent and Trademark Office (USPTO) http://patft.uspto.gov/

0oKyMeHmos cocmasasiemcst 8 coomsemcmauu ¢ Ilpunoocenuem Ne 2 k OIIOII BO.

Hepeqeﬂb UCNONb3YEMOCO0 NPOSPAMMHOSO obecneuenus ¢ pexksusumamu nodmeepofcdaiou;ux

Nenn | HammeHoBaHMe JINIIEH3NOHHOTO PexkBU3HTHI MOATBEPKIAIOIIETO
NMPOrPaMMHOI0 00ecnevYeHust JAOKYMEHTa
1. Windows 10 Pro, MS Office 2019 KoHTpakT No  18-DA-44-19 ot
20.05.2019
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JIUCT VYYETA OBHOBJIEHUM PABOYEUM TIIPOI'PAMMBI YUYEBHOM
JTUCHUILINHBI

B pabouyio mnporpamMmy y4eOHOW AMCHMIUIMHBI BHECEHBl H3MEHEHHUS/OOHOBICHHS U
yTBEpXK/IeHBI Ha 3aceaHnu Kadeapsl:

Ne mnn

O/
00OHOBJICHUSA
PIIJ

XapakTep W3MeHeHMi1/00HOBIeHHIT
¢ YKa3aHHMeM pa3jeJia

HOMep MPOTOKOJIA
U 1aTa 3aceJaHus
Kadeapbl
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