denepanbHOE TOCYIaPCTBEHHOE OOIKETHOE 00pa30BaTeIbHOE YUPEKACHUE BBICIIIETO 00pa30BaHUS
«Cankr-IlerepOyprckuii TocynapCTBEHHBIM XUMUKO-(apMaIleBTUICCKUN YHUBEPCUTETY

MunuctepcTsa 3apaBooxpanenust Poccuiickoit denepanyun
@aKynbTeT NPOMBIIIJIEHHON TEXHOJIOTUH JIEKAPCTB

Kadenpa opranndeckoit xumun

MoanucaHo yuposoit noanucbio: ®r6OY BO CNXOY
MWH3APABA POCCUN

DN: 1.2.643.100.4=120A37383133303435383735,
email=yulia.ilynova@pharminnotech.com,
1.2.643.3.131.1.1=120C323334373034313835353638,
1.2.643.100.3=120B3131373433353935393730,
1.2.643.100.1=120D31303337383238303239303037,
title=MpopekTop no yue6Hoit pabote, o=Or6OY BO
CMX®Y MUH3APABA POCCUW, street=YJ1 IPO®ECCOPA
MOMOBA, IOM 14, JINT A, I=CaHkT-MNeTepbypr, st=78 r.
CaHkT-Tetepbypr, c=RU, givenName=tOnusa
leHHagbeBHa, sn=MnbuHoBa, cn=Pr60Y BO CNXDY
MWH3PABA POCCUN

[ata: 2023.07.24 15:56:19 +03'00"

PABOYAS ITPOT'PAMMA JTVCHUTIIMHBI (MO YJIA)

b1.0.16 OPTAHUYECKASA XUMUSA

Hamnpasnenue noarorosku: 18.03.01 Xumuyeckast TEXHOJIOTHS
[Mpoduns moaroroBku: XuMU4eCcKasi TEXHOJIOTHUS JICKAPCTBEHHBIX CPEICTB
®opMmbl 00yUYeHHS: OYHAS

KBanuduxanuus (creneHsp) BelTyckHUKa: bakanasp

I'on HaGopa: 2023
Cpoxk nosy4eHus: 00pa3oBaHMs: 4 roga
O0BeM: B 3aUeTHBIX enuHuIax: 11 3.e.

B aKaJIeMHYECKUX Jacax: 396 ak.4.
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Pa3padoruukmu:

Crapmii npenojasareib Kadeapbl OpraHuueCcKol XUMUHU
Comnosa M. B.

PaGouas mporpamma IUCIUIUTHHEI (MOMYJsSl) COCTaBlIeHa B cOOTBeTCTBHH ¢ TpeboBaHusMU OI'OC
BO no nampasnenuto noaroroBku 18.03.01 Xumudeckass TEXHOJIOTHSI, YTBEPKIACHHOTO MPUKA30M
Muno6pnayku Poccuun ot 07.08.2020 Ne 922, ¢ ydyeroM TpyaoBBIX (YHKIUH NpodecCHOHATBHBIX
CTaHJapTOB: "Crnenuanuct 1O TNPOMBINUICHHOH ¢dapManmuu B 00JacTH  UCCIICAOBaHHUN
JIEKapCTBEHHBIX CpeAcTB", yTBepkIeH npukazoM Muntpyna Poccun ot 22.05.2017 Ne 432m;
"CrienuanucT 1O MPOMBIIUICHHON ¢apMaluu B OOJACTH KOHTPOJS KayecTBa JIEKAPCTBEHHBIX
cpencTB”, yTBepxkIeH npukazoM Muntpyna Poccun or 22.05.2017 Ne 431n; "Cnenmanucr no
NPOMBIIIJICHHON (apManuu B 00JacTH MPOU3BOACTBA JICKAPCTBEHHBIX CPEICTB", YTBEPXKICH
npukazoM Muntpyna Poccum ot 22.05.2017 Ne 430m; "CroenyaiucT 0O BaaWugaldu
(xBasnpukanuu) GpapmMaeBTHIECKOro MPOU3BOACTBA", yTBEpXkIeH npukazoM Muntpyaa Poccun ot
22.05.2017 Ne 434n; "CpoenmamucT HO NPOMBINUICHHOW (apManuu B 00MacTu oOecredeHus
KauecTBa JIEKAPCTBEHHBIX CPEACTB", yTBEpXkAEH mIpukazoM MuHtpyna Poccunm ot 22.05.2017 Ne
429n.

CornacoBanue U yTBepkKaACHHUE

[Tonpaznenenue
No W § OTBETCTBEHHOE OUO Busa JlaTa, mpoTOKOJI
KOJIJIETHAJIbHBIN JIUTI0 (Tipu HANTMYUN)
opras
1 Kadenpa 3aBeyIOIHi Sxosnes U. I1. Paccmotpeno |26.04.2023, Ne 9
OpraHUYeCKOU kadenpoii,
XUMHH PYKOBOAUTEIH
Moapa3ieseHus,
peanu3yomero
OIl
2 | Meroguueckas | Ilpencenarens bacesuu A. B. CornacoBaHo 03.05.2023
KOMUCCHS METOANYECKON
YI'CH 18.00.00 | komuccuun/coBer
a
3 Kadenpa OTBeTCTBEHHBIN Hynapes B. I. CornacoBaHo 03.05.2023
XUMHYECKON 3a
TEXHOJIOTUH | 00pa3oBaTelbHy
JIEKapCTBEHHBIX | IO MpOrpammy
BELIECTB
CornacoBaHue M YTBEpXKIACHUE 00pa30BaTEIIbHON MTPOTPaMMBbI
[Tonpaznenenue
No W § OTBETCTBEHHOE OUO Busa JlaTa, mpoTOKOJI
KOJIJIETHAJIbHBIN JIUTI0 (TIpu HATTMYWUN)
opras
1 (bakynpTeT Jekan, KygBaesa E. B. CormacoBaHo 03.05.2023
MIPOMBIIIIEHHOHN | PYKOBOJIUTEIb
TEXHOJIOTHH MOJpa3IeIeHUS
JIEKapCTB
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1. [lmanupyemble pe3yabTaThbl 00y4eHHUS M0 JUCHHUILUIUHE (MOAYJII0), COOTHECEHHbIE ¢
IUVIAHMPYEeMBbIMHU pPe3y/1bTaTaMU 0CBOeHHs 00pa30BaTe/IbHON NPOrpaMMblI

Komnemenyuu, unouxamopul u pe3ynomamul 00y4eHus

YK-8 CnocobeH co3maBaTh W TOJAEPKUBATh B TOBCEAHEBHON >XM3HW U B MPO(HECCHOHAIBHOU
NESATETLHOCTH O€30TacHbIC YCIIOBUS JKU3HENCITCIIBHOCTH [IJIi COXpPAHEHHUs TMPUPOTHON CPEIbl,
obOecrieueHrss yCTOWYMBOTO PAa3BUTHUSI OOIIECTBA, B TOM YHCJIE NMPH Yrpo3e ¥ BO3HUKHOBCHUH
Ype3BBIYAHBIX CUTYaIMi ¥ BOCHHBIX KOH(PIUKTOB

VK-8.2 Wnentupunupyer omacHele W BpeaHble (AKTOPsl B paMKax OCYIIECTBISIEMOI
NESTENIBHOCTH

3nams:

VK-8.2/302 3Hatp oOopymnoBaHME€ U TEXHUKY Oe3omacHocTH B Jaboparopuu
OpPraHUYeCKOro CHHTE3a

Ymemo:

VK-8.2/YM6 YMeTh nmpuMeHATh Oe30TacHbIe MPUEMBI TIpH paboTe ¢ 000pyIOBaHUEM U
XUMHYECKUMH BEIIECTBAMU B J1a00paTOPUU OPraHHYECKOTO CHHTE3a

OIIK-1 CnocobeH wu3ydarh, aHAJIU3UPOBATh, HCIIONH30BATh MEXAHW3Mbl XUMHUYECKHX PEaKIIHH,
MIPOUCXOJAIINX B TEXHOJIOTMUECKUX MPOIECCaX U OKPYKAIOLIEM MUPE, OCHOBBIBASACH HAa 3HAHMSIX O
CTPOEHUH BEIIECTBA, MPUPOJIE XUMUUYECKON CBSI3U U CBOWMCTBAX PA3IMUYHBIX KJIACCOB XUMHUYECKHUX
AIIEMEHTOB, COEIMHEHUH, BEILIECTB U MaTepHaliOB

OIIK-1.1 Hcnonw3yeT 3HaHUS O CTPOCHUU BEUIECTBA, MPUPOJEC XUMHUYECKOW CBS3M IJIsSt
XapaKTEePUCTUKH PA3IMYHBIX KJIACCOB XUMUYECKUX COECAMHEHUN U UX CBOMCTB
3namu:
OIIK-1.1/382 3HaTh OCHOBBI KJIaCCH(UKAIIMH, HOMEHKIIATYPhl, H30MEPUN OPTaHUYECKUX
COCIMHEHHUI;  CTPOGHHE  OCHOBHBIX  KJIACCOB  OPraHMYECKUX  COEIUHEHHII,
KJIaCCU(UKAIIUIO OPTaHUYECKUX PEaKIUil U peareHTOB
OIIK-1.1/383 3HaTh XWMHYECKHE CBOWCTBA M METOIbl HICHTU(GUKAIMU OCHOBHBIX
KJIACCOB OPTraHUYECKUX COCAMHEHUMN
Ymemns:
OIIK-1.1/YM6 YMeTh COCTaBIATh U H300paxkaTh CTPYKTYpPHBIE (POPMYIIBI OpraHUYEeCKUX
COeIMHEHMH, K1accu(UIMPOBATh U HA3bIBaTh U3YYCHHBIE BEIIECTBA COIIACHO IIPaBUIaM
HOMEHKJIATYPbl; OTIPEAETISATh TUIIBI PEaKIUi U PearcHTOB
OIIK-1.1/¥YM7 YMeTh ompenensiTh CBOHCTBa OpPraHMYECKUX COEAMHEHHH Ui BhIOOpa

METOJIOB CHHTE3a ¥ HUACHTU(PUKAIMHU HMX C IOMOIIbI0O KAaueCTBEHHBIX pEeakiuuil u
($U3NUECKIX METO/I0B

OIIK-1.2 IlpennaraeT WHTEPHPETALMIO  PA3JIUYHBIX  TEXHOJOTMYECKHX  IPOIECCOB,
OCHOBBIBASICh HA 3HAHUU PA3JIMYHBIX KJIACCOB XMMUYECKUX IEMEHTOB, COEAIMHEHHH, BEIIECTB
U MaTepuasoB
3namo:
OIIK-1.2/313 3HaTb OCHOBHBIE CHOCOOBI TOJMYYEHHS M XUMHUYECKHUE CBOICTBa
Pa3IUYHBIX KJIACCOB OPraHUYECKUX COEOUHEHMM, XMMHUYECKHE NPEBpAIlEHUsS MEXIy
HUMH
Ymemu:
OIIK-1.2/¥YM4 YMmeTh NpOrHO3UPOBATh BO3MOXKHBIE pallMOHAIBHBIC IMYTH IOJYyYEHUS
OpraHMYECKHX COEAMHEHUH M pellaTb CUHTETUYECKHE 3aJa4M 10 T€HETHYECKOH CBS3U
MEXy pa3IMnYHbIMU KJacCaMH OPraHUYECKUX COEIUHEHUN
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OIIK-1.3 Ananmu3upyeT M HCIOIb3yeT MEXaHH3Mbl XMMUYECKHX PEaKIHMH UIs OOBsSCHEHUS
TEXHOJIOTMUYECKHUX IPOLECCOB U MTPOLIECCOB, MPOUCXOASIINX B OKPYXKAIOIIEM MUPE
3namo:
OIIK-1.3/312 3Hare cTpoeHHE, PEaKIIMOHHYIO CIIOCOOHOCTh U MEXaHU3Mbl XUMHUECKUX
peaKuil OCHOBHBIX KJIACCOB OPraHUYECKUX COCAUHEHUN
Ymemo:
OIIK-1.3/YM7 YMeTh POTHO3UPOBATH CBOMCTBA OPraHUYECKUX COCIMHEHU HA OCHOBE
aHalu3a MX CTPOEHUs, PEaKUUOHHOW CIIOCOOHOCTM M MEXaHU3MOB XMMUYECKHX
peaxkumit

OIIK-5 CnocobeH OCymIeCTBIATh YKCIEPUMEHTATbHBIC MCCICIOBAaHUS W HUCIIBITAHUS IO 3aJaHHON
METOJIMKE, MPOBOAUTh HAOMIONEHUS U M3MEPEHHUS C Yy4eTOM TpeOOBaHMI TEXHUKH O€30MacHOCTH,
00pabaThIBaTh M HHTEPIPETUPOBATH IKCIIEPUMEHTAIILHBIC TAHHBIC

OIIK-5.2 ITpoBoauT HAOIIOAECHUS U U3MEPEHUS C yUETOM TpeOOBaHUN TEXHUKH O€3011aCHOCTH,
B TOM YHCJIe PH paboTe ¢ 000pyI0BaHINEM U XUMHUUYECKUMU BEILIECTBAMH

3name:

OIIK-5.2/317 3Hath ¢u3uueckue W XUMHUYECKHE CBOMCTBa XUMHUECKUX MAT€pPHaJIOB U
npaBuiIa 6€30MacHOr0 0OpaIeHus! ¢ HUMH

OIIK-5.2/3u8 3HaTh OCHOBHBIE METOABLI U METOAMKH CHHTE3a, BBIACICHHS, OUMCTKH U
aHaM3a OPraHMYECKUX COCOUHEHHWH C YYeTOM NPaBWJI TEXHUKH O€30MacHOCTH B
XHUMHUYECKOH 1abopatopun

OIIK-5.2/319 3HaTh METOIbI pETUCTPAIIH, CITOCOOBI 00PAOOTKH U OIEHKH PE3yIbTaTOB
XUMHYECKOTO IKCTIEPUMEHTA

Ymems:

OIIK-5.2/¥M11 VYmeth paboraTh ¢ COONIOAEHHEM MpaBHI OE30MACHOTO OOpaIIeHUs: ¢
XUMHUYECKUMH MaTepHUaiaMu B XUMUYECKOU JTab0opaTopuu

OIIK-5.2/¥YM12 YMeTh OCyIIECTBIATh CUHTES, BBIICICHHE U OUUCTKY OCHOBHBIX KJIACCOB
OpPraHUYECKHX COCTUHEHUH I10 ATaraM ¢ y4eToM TpeOOBaHUN TeXHUKU O€301MacHOCTHU B
XHUMHUYECKOH Tabopatopun

OIIK-5.2/¥Ym13 VYMmerp mpoBOAWTH OOpaOOTKYy W TPEICTABICHHUE MOJYYCHHBIX
PE3YNIBTaTOB XUMHUYECKOTO SKCIIEPUMEHTA

2. Mecro aucuuminHbl B cTpykrype OII

Hucuummaa (Momynb) b1.0.16 «Opranuueckas XUMHS» OTHOCHUTCS K OOs3aTelIbHON YacTH
00pa3oBareIbHOM MporpaMMbl M U3ydaeTcs B cemecTpe(ax): 4, 5.

[IpenimecTBytoUe TUCIUTUTHHBI (IPAKTUKU) TIO CBSA3SIM KOMITETCHIIUH:
b1.0.11 Ananutnyeckas XMMHSI,
b1.0.07 be3onacHOCTh XKH3HEACATCIHLHOCTH;
b1.0.13 MarepuanoBeneHue;
b51.0.06 O0uiast 1 HeOpraHUYECKasi XUMHS;
b2.0.01(Y) yueOHas mpakTuka (TeXHOJOTHYECKas! (MPOEKTHO-TEXHOJIOTMYECKasT) TPAKTUKA);
b1.0.05 ®usuxka;
b1.0.14 ®usnyeckas XUMHS,
b1.0.12 DnekrporexHuKa U MPOMBILUIEHHAS MIEKTPOHUKA,
[Tocnenyromue AMCUUIIINHBI (PAKTUKH) TIO CBA3SIM KOMIIETEHIIMMN:
b1.0.17 Konnougnass XuMus;
b1.0.23 MaccooOMeHHBIE TPOIIECCHI U alapaThl XUMUYECKON TEXHOJIOTHH;
b1.0.28 MonenupoBanre XUMHUKO-TEXHOJIOTHYECKUX MTPOLIECCOB;
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B1.0.21 O0mas xuMudeckast TEXHOJIOT U,
b1.B.09 OcHOBBI MUKPOOHOJIOTHH;
b1.B.14 OcHOBBI IPOMBILIUIEHHOH aCENTUKY;

b1.0.30 OcHOBBI TPOMBIIINICHHON 0€30MaCHOCTH Ha (hapMarieBTUIECKUX TPOU3BOJICTBAX;

b1.B.16 Oxpana tpyna;

Bb3.01(/1) IToaroroBka K 3amuTe 1 3amIydTa BHITYCKHON KBATH(PUKAIIMOHHON pabOTHI;

b1.0.18 Ilpoueccs! u anmnaparbl XUMUYECKONH TEXHOJIOTUH;
b1.0.25 TexHOm0THS TOTOBBIX JIEKAPCTBEHHBIX CPEICTB;
b1.0.22 ®u3uko-XxUMHAYECKHUE METOIBI aHAIN34;

b1.0.14 ®usnyeckas XUMHS,

b1.0.27 Xumuyeckasi TEXHOJIOTHS JIESKApPCTBEHHBIX CyOCTaHIIMI U BUTAMUHOB;

Bb1.0.24 Xumus OMOJIOTHYECKH aKTHBHBIX BEIICCTB;
b1.0.26 Dxonorus;

B npouecce u3yueHus: AMCUUIIIMHBI CTYIEHT TOTOBUTCS K BUAaM MPodeccHoHaIbHON NesTeIbHOCTH
U pemieHUI0 mnpodeccHoHaNbHBIX 3amad, npeaycMoTpeHHbix PI'OC BO u obpa3oBarenbHOU

MPOTPaMMOii.
3. O0beM TUCHUILUIMHBI U BUIbI Y4eOHOH padoThI
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4. Conepxxanue TMCUUNIMHBI
4.1. Pa3nenbl, TeMbl JUCHUILIMHBI H BUAbI 3aHATHIA
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Bcero

Koncynsr

C

Koncynpy
TEOPeTU!(

Ha aTTeCT

Jlexuun

CamocTos

c

[Inanupye

oOyJeHus
pe3yibTaT

Pasnen 1. Texuuka
0e30MacHOCTH U MeTObI padoThI
B J1a00paTOPUH OPraHUYECKOIr0
CHHTe3a

[

1

— | JJaGopato

N

Tema 1.1. Texauka 6€30MacHOCTH
1 000pyIOBaHUE XUMUYIECKON
naboparopuu. MeTtoasl paboThHI B
XMUMHYECKO 1aboparopuu

10

Tema 1.2. OuncTka OpraHu4ecKux
BEIIECTB

11

b | mporpamm

OIIK-
VK-8.2

W

Pa3nes 2. OcHOBBI CTPOCHHUS U
PeaKkuMOHHOH CIOCOOHOCTH
OpPraHuYecKHUX COeAUHEHUM

105

12

24

63

Tema 2.1. Teopusi cTpoeHus
OPraHNYECKUX COCTUHCHUH.
Krnaccudukanus XumMuyeckux
PEaKIH U peareHToB

10

Tema 2.2. I'eHeTnueckast cBsI3b
MEXy pa3InYHBIMH KJacCaMu
OPraHNYeCKUX COCTUHCHUHN

95

12

20

61

OIIK-1.1
OIIK-1.2
OIIK-1.3

Pazgen 3. Aimparndeckne
OpraHn4yecKue COeANHEeHUs!

93

36

26

29

Tema 3.1. Anudaruueckue
YTIIEBOIOPO/IbI (aTKaHBI, AJIKSHBI 1
aJIKaINCHBI, AJIKUHBI )

19

Tema 3.2. ['aioreHONPOU3BOIHBIE
YIJIEBOJIOPOIOB

Tema 3.3. Anudarnyeckue
THIPOKCHIICOACPIKAIIIIE
coequnaeHus. [Ipocteie a3pupst u
OpraHUYeCKHe OKHCH

10

Tema 3.4. Anudarnyueckue
KapOOHUJIbHBIE COCTMHCHHSI.
Anudarnyeckre KapOOHOBBIC
KHCJIOTHI

22

10

Tema 3.5. Anudarnyueckue
a30TcoJepKaIIUe COCTUHCHHUS

Tema 3.6. ['MAPOKCUKUCIIOTHI.
Onrtuyueckast ”3oMepus.

10

Tema 3.7. YreBoasl

12

Tema 3.8. «Cunres
1-6pommponiana»

OIIK-1.1
OIIK-1.2
OIIK-1.3
OIIK-5.2
VK-8.2

Pa3nen 4. Apomaruyeckue
OpraHn4yecKue COeANHEeHUs!

98

36

20

42

Tema 4.1. ApomaTnueckue
yIIIEBOAOPOABL. beH301 u ero
romoJjoru. Peakiun
ANEKTPOPUILHOTO 3aMEIICHUSI.
IIpaBuna opueHTaLUHU.

14

TTonrorosneno B cucteme 1C:Yuusepcurer (000001133)

OIIK-1.1
OIIK-1.2
OIIK-1.3
OIIK-5.2
VK-8.2

Crpanutia 6 u3 40



Tema 4.2. I'anoreno- u 14 4 4 6
HUTPO-TIPOU3BOAHBIE APEHOB.
Apomatnueckue cyab()OKUCIOTHI

Tema 4.3. @eHoubl 1 11 4 2 5
apoMaTu4ecKue CIHUPTHI.

Tema 4.4. Apomatuyeckue aMuHsbl. | 14 4 4 6
ApomaTuyeckue a1uas3o- u

a30COETMHEHUSI.

Tema 4.5. ApomaTnueckue 16 4 6 6

KapOOHUJIbHBIE COCTMHEHHUS.
Apomaruueckre KapOOHOBBIE

KHUCJIOTBI
Tema 4.6. «Cunres 8 4 4
Cynb(haHUIOBON KUCIOTHDY

Tema 4.7. «Cunres 3THI0OEH30aTa» 7 4 3
Tema 4.8. «CunTe3 7 4 3
N-denmmmponanamua

Tema 4.9. «CunTte3 7 4 3

N,N-AuMeTUII-1I-HUTPO30AHUITNHA
»

Pasznea S. I'erepounkianyeckue 54 20| 12| 22| OIIK-1.1
OpraHuyvecKue coeMHeHH s OIIK-1.2
Tema 5.1. IIsaTrusieHHbIE 11 4 2 5| OIIK-1.3
reTePOLUKINYECKUE COCTUHEHUS OIIK-5.2
C OZIHUM I'€TEPOATOMOM YK-8.2
Tema 5.2. [llecTuusieHHbIE 13 4 4 5

TeTePOLUKIINICCKHAC COCTUHCHUS
C OJIHMM T'€TePOATOMOM.
Tema 5.3. IlssTu- ¥ mecTu4iaeHuble | 16 4 6 6
TeTePOLUKINICCKIE COCTUHEHUS
C IByMsl T€TepOaTOMaMHu

Tema 5.4. «CunTe3 7 4 3
2-METWIOEH3UMUIA301a)

Tema 5.5. «CunTe3 7 4 3
OCH30TpUA30J1a

Hroro 371 2 12 2 130 62| 163

4.2. Conep:kaHnue pa3aejioB, TeM JUCHHUILUIAH U (DOPMBI TEKYIIEr0 KOHTPOJIS

Pa3zoen 1. Texnuka de3onacnocmu u Memoovt padomaul 6 1a00pamopuu 0p2aHU4ecko20 CUuHme3a

Tema 1.1. Texnuxa bezonacnocmu u 0bopyoosanue xumuueckou nabopamopuu. Memoowvl pabomol 6
Xumuueckot 1abopamopuu

CTyneHT paccMaTpuBaeT Marepuaibl O IOCyAe M MPUOOpax, MPUMEHSIEMBIX MTPH MPOBEICHUN padoT,
BKJTIOYAET U3yYCHHE BOIIPOCOB TEXHUKHU OE30MACHOCTH MPH MPOBEICHUN padOT M OKa3aHHUU TEPBOU
TTOMOIIIH.

CTyneHT paccMaTpuBaeT MaTepuaitbl 00 OCHOBHBIX METOIaxX paboThl B 1a00paTOpUH OPraHUIECKOTO
CHHTE3a, MaTrepHhajiaX, METOlaX OYHMCTKH W DPa3/elCHUs] BEHICCTB 10 arperaTHOMy COCTOSIHHIO,
(DUBUKO-XUMUYECKIUM 0COOEHHOCTSIM

Texymui KOHTPOJIb
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Bun (hopma) KOHTpOIIS, OLIEHOUHBIE MaTEPUAIIbI

KomnokBuym

Tema 1.2. Ouucmka opeanuuecKux eewyecms

Jlabopartopuast paboter NeNe 1, 2, 3 | 4 1o OYMCTKE TBEPABIX M KUIKUX OPTraHUYECKUX BEIICCTB
METOAaMH: TMEePEeKPUCTAITN3ALNN, TPOCTON MEeperoHky, (PaKkIMOHHON MEPETOHKH, MEPErOHKU C
BOJISIHBIM ITapOM.

Texymui KOHTPOJIb

Bun (bopma) KoHTpOIISI, OIIECHOYHBIE MaTEPHAITBI

3amuTa oT4éTa 1Mo 1adoparopHoil pabote

Pazoen 2. Ocnoevl cmpoenusn u peaKyuoHHOU CHOCOOHOCMU OPZAHUYECKUX COCOUHEHUT

Tema 2.1. Teopus cmpoenusi opeanudeckux coeounenuti. Knaccuguxayus xumuueckux peakyuii u
peazenmos

Teopus cTpoeHHsI OpraHuYecKux coequHeHui: Turmbl xumMuyeckux cBszeid. [lonsTrue rudpunuzanuu
U TpUpoJa YIIEPOIA-YIIEPOAHBIX CBA3EH. OIEKTPOOTPULIATENBHOCTh AaTOMOB. OJEKTPOHHBIE
3 eKTHl B OpraHMyecKux coequHeHusX. CTabuansanus OpraHn4eckiuX HOHOB U PaHKaJOB.
Knaccudukamus xumudeckux peakuuii u peareHToB: Peakiu A, S, E. Ilonstue o Hykineodunax,
anekTpopmiax U panukanax. OKUCINTENbHO-BOCCTAHOBHUTENbHbBIE peakuuu. KHCcI0THO-OCHOBHOE
B3aumozelicTeue. OpraHuyeckue KUcioThl U ocHoBaHMs bpencrena m Jlpronca. CompspkeHHBIE
KHUCJIOTBI U OCHOBaHUsA. DPaKTOPBHI, ONPEACIIAIONINE KUCIOTHOCTh U OCHOBHOCTb.

Texymui KOHTPOJIb

Bun (bopma) KoHTpOIIS, OIIECHOYHBIC MaTEPHAITBI

Tect

KonTpoas camocTosTenbHON paboThI

pabouas TeTpaab

Tema 2.2. I'enemuueckas 6536 MeAHCOY PAZTUYHLIMU KIACCAMU OP2AHUYECKUX COeOUHeHUl

CBs3b MEXIy CTPOCHHEM M PEAaKUMOHHOM CHOCOOHOCTBIO NPEACTABUTENICH pa3HBIX KIACCOB
OpPraHMYECKHUX COEOUHEHHMH. B3auMHble peBpalieHUs] MEXAY PA3IMUHBIMU KJIACCaMHU COEIUHEHUN
(omHoro kmacca coeguHeHUM B japyrue). CpaBHHUTENbHbIE XapaKTEPUCTUKU U O0OOCHOBAaHUE
PEaKIMOHHOW CIOCOOHOCTH Ppa3HBIX KJIACCOB COCAMHEHHWN. 3aBHCHUMOCTh  PEaKIIMOHHOM
CrocoOHOCTH U OMONOTMYECKOW aKTUBHOCTH OT HW30MEPHOTO CTPOCHHUS OPraHUYeCcKOro
coequHeHus. CnocoObl  pas3fenieHus CMecel  OpraHMuYecKMx  BemecTB. MaeHTuduxanus
(YHKUIMOHATBHBIX TPYII OPraHMYECKUX COCTUHECHUH.

Texymuii KOHTPOJIb

Bun (hopma) KoHTpOIIS, OIIECHOYHBIE MaTEPHAITBI

Konnoksuym
Tecr

Pa3zoen 3. Anugpamuueckue opzanuyeckue coeOuHeHus

Tema 3.1. Anuchamuueckue y2ne8000poosbl (AnKaubl, AiKeHbl U AIKAOUEHbl, ATKUHDL)
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Anxanbl. Ompenenenue, usomepusi (CTpyKTypHas, KoHpopmauuonHas). IIpoekuun Heiomena.
Crioco0Obl MONy4eHUs! aJIkaHOB: M3 NMPHUPOJHBIX WCTOYHUKOB, THIPUPOBAHHE AJKEHOB M AIKWHOB,
BOCCTAHOBJICHHE TaJIOTCHOAJIKAHOB, THAPOIN3 peakTHBOB [puHbspa, peakuuu Bropra, Komnb0e,
neKapOOKCHIIMpOBaHHUE colieii KapOOHOBBIX KUCIOT. Du3nyeckue cBoicTBa. XMMHUYECKHE CBONCTBA:
o0111asi XapaKTepUCTHKA PEAKIIMOHHONW CIIOCOOHOCTH alKaHOB: romonutuaeckuid pacmag C-H u C-C
CBsA3EH. Peakuumu papuxanpHOro 3amemeHus SR, MexaHu3M, HamnpaBiIeHHE pEaKLUu:
(ranoreHUpOBaHKE, HUTPOBAHUE, CYNIb()OXIOPUPOBAHHE, CYTb(POOKUCICHHE), OKUCICHHE, KPEKUHT.
Wnentudukanus ankaHoB. bruonornueckas akTHBHOCTh aJIkaHOB(Ba3eJIHMH, MapapuH, 030KEPHUT).
Anxensl.Onpenenenne, Homenknarypa (MIOITAK, paunonanbHas, TpuBHaibHas), H30MEpHUS
(ctpykrypHas, reomerpudeckas). CrocoObl MONy4YeHUs aJKEHOB: M3 MPUPOAHOTO CHIPhS (HEPTH),
JNETUPUPOBAHUE AJKAaHOB, THIPUPOBAaHUE AJKEHOB M AJKHWHOB, JErMAPOrajloreHUpPOBAHUE
TaJIOTEHOAJIKAHOB W JIeTHJApaTalys CIUPTOB 10 MpaBWIy 3ailleBa, JerajJoreéHUpOBaHUE
JUTaJIOTeHOMPOU3BOAHBIX. Du3nueckne CBONCTBA. XUMHUYECKHUE CBOIMCTBA: 00Ias XapaKTepUCTUKA
PEaKIMOHHONW  CIIOCOOHOCTM  alNKeHOB.  Peakumu  3JeKTpPOPHUIBHOTO  NMPHCOSAWHEHHS:
rajJloTeHUpPOBaHNe (XJIOpPUpPOBaHHME U OpOMHUPOBaHHWE), THAPOraJOTeHUPOBAHUE, TUApaTaLus,
MPUCOETUHEHNE CEPHON KUCIIOTHI, THIIOTAJIOI€HUPOBAHNE, pEaKUs ¢ AUOOpaHOM, MOTUMEPHU3ALIHS
aJIKeHOB. MexXaHu3M peakuuu 3JieKTpoduiabHOro mnpucoenuHeHus. llpaBuno MapKOBHHKOBA.
Peakiun paaukanbHOTO MPUCOEAMHEHUs (TajJOreHupoBaHME, THAPOOPOMUPOBAHHE B NMPHUCYTCTBUU
nepekucelt (nepexucHslit 3 dexr Kapama), mexanusm peakiuu. Peakunuu oKUCIEHHS: KUCIOPOAOM
BO3/lyXa M Ha cepeOpsHOM Karaimu3arope, Haakucioramu (peakuus llpunexaena), pa3daBiIeHHBIM
pactBopoM KMnO4 (peakuuss Barnepa), mnepeKkuchbi0O BOJOpPO/A, OKHUCIECHHUE CHJIbHBIMU
OKHCIIMTEISIMHA, O30HUpOBaHME. VeHTH(]UKalusA: KauyeCTBEHHbIE PEAaKIMU Ha JBOMHYIO CBS3b,
YCTaHOBJIEHHE CTPYKTYphI aJIKEHOB. bronornueckasi akTHBHOCTb.

Ankanuensl: J[MEHOBbIE YIIIEBOIOPOABI C KyMYIMPOBAHHBIMU, CONPSKEHHBIMU U U30JIMPOBaHHBIMU
KpPaTHBIMU CBSI3IMH: H30MEpHs, HOMEHKJIATypa, CIOCOOBI MOJy4eHHUs, (pu3nuecKkue CBOMCTBA.
OCOOEHHOCTH HIEKTPOHHOTO CTPOCHHSI COTPSHKEHHBIX TUECHOB.

ATKVHBI. Onpenenenne,  HomeHknarypa  (MIOITAK,  panuonanpHas,  TpuUBHabHAas),
n3oMepus.CriocoObl  MOJNyYeHUs] U3 NPUPOJHOTO  CHIpbS U CHUHTETHYECKHE  METOJBI:
JETUPOTraIOTEeHUPOBAHUE TEMUHAIBHBIX U BUIMHAJIBHBIX JUTaJOT€HOAIKAHOB, aJIKUIMPOBAHUE 110
®aBopckomy. DPU3NUECKUE CBOWCTBA. OJIEKTPOHHAs CTPYKTypa TPOMHON CBSI3U. XUMHUYECKHE
CBOWCTBA: pEaKIHUH SIIEKTPOPMIBHOTO NPUCOCIMHEHUS M UX MEXaHU3MBI: TaJOreHUPOBAaHMUE,
THIpOTaJOreHUpOBaHue, ruapotanus 1o KydepoBy; cpaBHEHHE pEaKIMOHHOW CIIOCOOHOCTH
AJIKUHOB M aJIKCHOB. Peakuum HyKJI€O(QMIBHOTO TPUCOCTUHEHUS U UX MEXAHU3MBI:
npucoenuHenne HCN, ciupToB, opraHudeckux KUCIoT. Peakiuu, 00ycIoBICHHbBIE KUCIOTHOCTBIO
C-H npu Ttpoiinoil cBs3u: peakuuu dasopckoro, Penmne n ap. Peakunn mzomepusanmuu. Metonbt
UACHTU(UKAIIMKA aJKWHOB. buonorndeckas akTHBHOCTh. nonuMepuzauuu. CH-KUCIOTHOCTD
ankuHoB.IloHsiTMe O Teopun pe3oHaHca. Peakuuu  37eKTpOPUIBHOTO  MPUCOCTUHEHUS:
raJIOTEHUPOBAaHUE, THIPOraJIOTeHUPOBaHUE, TUrnoragoreHuposanue. llonumepazanus 1,3-aueHOB.
CunTeTHYecKre KaydyKd: OyTaJMeHOBBIC, XJIOPONPEHOBbIE W Jp. MeTonsl HAEHTH(HUKALNY.
CrpoeHune HaTypajJbHOTO KaydykKa.

Texyuuii KOHTPOJIb

Bun (hopma) KOHTpOIIS, OLIEHOUHBIE MaTepUaTbI

KonTpoas camocTosTenbHON paboThI

pabouas TeTpaab

Tema 3.2. I'anoeenonpoussooHvie yeneeo0opooos
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Omnpenenenne,  Homenkkiarypa  (MIOITAK,  paaukanbHO-QyHKIMOHANbHAs),  H30MEpHs.
Knaccugukarus: ranoreHoyrieBonopoasl co cBsa3bio Csp3. DnekrponHoe ctpoenue cpsizu C-Hal.
Metonst  monydeHus. Duznueckue UM XUMUYECKHe'  CBOMCTBA. MexaHU3MBI  peakiuit
HykieopunbHoro 3amemienuss Peakumm osnumuaupoBanuss El u E2, uX MeXaHU3MBL
l'anoreHoankaHpl Kak aJKWIMPYIOIIUE peareHThl. BoccTaHOBIEHHE TIallOre€HOYINIEBOIOPOIOB.
[Tony4yenue MeTaIOpraHUYEeCKUX COCAUHEHUN U UX POJIb B CUHTETUYECKON OPraHUYECKOW XVMUHU.
WnenTudukanys raroreHoyIieBo10pooB.

I'anoreHoankaHpl, MOHO- ¥ MOJUTAJIOreHONPOon3BoAHbIe. Onpenenenue, HomeHkiarypa (UIOITAK,
panukanbHO-QyHKIMOHANBHAsS), Hu3oMepus. CrnocoObl TONMYyYEHHUS: TaJOreHUPOBAHUE AJKAHOB,
TaJIOTEHUPOBAHUE M THAPOrajOreHUpPOBAHME AJKEHOB M QJKHHOB, 3aMEHa TUIPOKCHWIBHOM H
KapOOHMJIBHOM TIpymNIbl TajJloreHaMy, OOMEHHBbIE peakuuu rajoreHoB. dusnyeckue CBOMCTBA.
XuMHUYECKHe CBOMCTBa: OOIIast XapaKTEPUCTHKA PEAKUMOHHOW CIIOCOOHOCTH (BIUSHHE NPHPOIBI
rajJloreHa U yDIEPOAHOIO pajMKajla, PAcTBOPUTENS HAa IOJSPHOCTb CBA3M YIIEPOA — TaJIOTEH).
Mexanu3mbl peakiuu HykieoduiapHoro 3amemienuss SN1 u SN2. Peakmum SN: oGpaszoBanue
cnupToB  (peakmus ruaponusa), d3QupoB (peakuus BunbsMmcona), amuHOB (peakius [odmana),
CIIOKHBIX 3(UPOB, THOCHUPTOB, HUTPUIOB U M3OHUTPUIIOB, HUTPOATKAHOB U I(PUPOB a30TUCTOM
KHUCJIOTBL. ['MApONIN3 [U- U TPUTAIOT€HOIPOU3BOAHBIX B ILEJIOYHONU Kuciaou cpene. [lomarue o
peakuuu ajJKWIMpoBaHMs. Peakiuu >IMMUHUPOBaHUS — PEaKLUUU CO CIUPTOBBIMH pacTBOpaMU
miesiouel, aleTWICHUJAAMHU HaTpusl, alkuiaMmeraiamMu. Mexanusmel peakunid E1 u E2.
Boccranosnenue ranoreHoankanoB. O0pazoBaHNe METAJUIOPTaHUYECKUX COCAMHEHUI.
I"anoreHonpou3BoAHbIE HENMpPENENbHBIX YyIeBoaopoaoB. Onpenenenue, HoMeHkiaarypa (MIOITAK,
panukanbHO-QyHKIMOHANBHAs), u3oMepusa. CnocoObl  MONydeHHs:  BBICOKOTEMIIEpaTypHOE
TraJIOTEHUPOBAHUE  AJIKEHOB, TUAPOTAJOT€HUPOBAaHUE  AJIKHUHOB,  JIETMPOraJOreHUpPOBAHUE
TEMUHAJBHBIX TaJOr€HOAJKAHOB, 3aME€Ha THMIPOKCUIBHOW TpyNIbl TajJOreHOM. XHMUYECKHE
CBOMCTBA TaJIOTEHOAJIKEHOB. XapaKTepUCTUKA PEaKIMOHHOW CIOCOOHOCTH TajOreHOaJKaHOB THIIA
AJUTHIITAJIOTEHU/IOB M BUHWITAJIOTEHUIOB. Peakiiuy ajuiniraJoreH|I0B: peakiiui HyKJIeo(puIbHoro
3amemienuss SN1. AjumnpHas neperpynnupoBka. Peakiyus BUHWITAJIOI€HHUJOB: IMPUCOEIUHEHHE
AMEKTPOPMIBHBIX PEAareHTOB, B3aMMOJEHCTBME C MarHueM, amMHIoM HaTpus. WaenTuduxanus
rajJloTeHOAJIKAaHOB: 00pa3oBaHME XJIOPUIOB cepedpa, MO peakuusM Ha JBOWHYIO CBA3b.
Bbuonornueckast akTHBHOCTh (3THIIXJIOPHI, XJI0pOhOpM, HPEOHBI).

Texymui KOHTPOJIb

Bun (bopma) KoHTpOIIS, OIIECHOYHBIC MaTEPHAITBI
KoHTposb camocTosiTebHON paboThI

paboyast TeTpaab

Tema 3.3. Anughamuueckue cuopoxcuncooeparcawjue coeounenus. Ilpocmule 3¢pupvl u opeanuueckue
oKucu
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Anudarnueckue THIPOKCHIICOAEPKAIINE COSAMHEHUS:

Onno- u MHoroaroMHele cnupTel. Ompenenenue, kinaccudukanus, Homenkiarypa (MIOITAK,
panMoHanbpHasl, paguKalbHO-(QYHKUMOHATIbHASA, TpUBHANbHAsI), u3omepus. CrocoObl MOMyYeHHS:
TUIPOJIN3 MOHO- U BHMIMHAJIBHBIX IOJUIAJIOT€HONPOU3BOAHBIX, THAPATALMSA U OKUCIUTEIBHOE
THIPAaTUPOBAHUE AJKEHOB, TMIPOJIU3 M BOCCTAHOBJICHHE CIOXKHBIX 3(UPOB, THMIPOKCHIUPOBAHUE
aJKEHOB, MarHuoprannueckuii cuure3. Cunrte3 muuepuHa. Gusnyeckue cpoiictBa. Bogoponnas
CBS13b. XMMHUUYECKHE CBOMCTBA OJJHO- U MHOTOATOMHBIX cNIUPTOB. CTPOEHHUE TMAPOKCHIIBHOM TPYIIIIBI
U o0mas XapakTepUCTHKAa €€ PEeaKIHOHHOM CHOCOOHOCTH: KHCIIOTHO-OCHOBHBIE CBOMCTBA,
HYKJICOQUIBHOCTh CIIMPTOB, PEAKIUH HYKJICO(PHIBHOTO 3aMEIIEHHUs] THUAPOKCHUIBHOM TpYIIIbI.
Mexanusm peakuuit SN1, SN2. Peakiiuu ciupToB: CO IIEIOYHBIMU METANIAMH M UX TUAPOKCUIAMU,
METAJUIOPraHMYECKUMHU COCIMHEHUSIMH, aMHUIOM HaTpHs, C CEepHOM KUCIOTOH (oOpa3zoBaHue
3pHUpOB, BHYTPU- U MEXKMOJIEKYsIpHas JAETHApaTanysi), a30THOH, TraJoreHOBOIOPOIHBIMH
KHUCJIOTaMH (HAXOJIOAy W MpPU HarpeBaHHM), KapOOHOBBIMU KHCJIOTaMH, rajoreHunamu ¢ocdopa u
TUOHWIXJIOPUJIOM, OKHCIIEHUE U BOCCTAHOBJIEHUE CITUPTOB, IPUCOETUHEHHE K AJIKMHAM.
Henpenensubie ciuptel. Homenkmnarypa, uzomepus. OOmiast XxapakTepuCTHKa CIIOCOO0B MOIy4EHUS
U XUMHUYECKUX CBOMCTB. MneHTudukamus cnupToB: peakius LlepesutnnoBa-Uyraesa, oOpazoBaHue
IJIMKOJIATOB M IVIMLIEPAaTOB MeAU. bruonornyeckas akTUBHOCTb: METAHOJI, 3TAHOJI, CUBYLIHbIE MacJa,
LIETUJIOBBIN CIIUPT.

[Tpocteie >¢upel. Knaccuduxanus, u3oMepus, HOMEHKIATypa, CIIOCOOBI MOTy4YeHHUs, (PU3nIecKue
CBOHCTBa. XMMHUYECKHE CBOWCTBAa: 0Opa30BaHHE OKCOHMEBBIX COCIMHEHMMH, alUA0JIM3 MPOCTOM
sadupHoit cBsa3u mpu momombio HI, mpaBuno Ileizens, peakuuun ¢ H2SO4, MerammmmdecKkum
HarpueM.OOKHCIICHHe, TOHATHE 00 OpraHMYecKWX THUIAPONEPOKCHUIAX U MEePOKCHAAX.
Wnentudukanus >pupoB U UX 3Ha YeHHUE KaK OMOIOTHYECKHU aKTUBHBIX COCTUHEHUH.
Opranudeckue OKHUCH. Knaccudukarnus, HOMEHKIATypa, HW30MEpHUs, METOAbl TOJyYeHUs,
XMMHYECKHE CBOMCTBA 0-OKHCEH, peakluu C HYKJICO(DUIbHBIMHA peareHTaM1 B KHCIBIX M IIEIOYHBIX
cpenax, npasuio Kpacyckoro.

Texyuuii KOHTPOJIb

Bun (hopma) KOHTpOIIS, OLIEHOUHBIE MaTepUaIbI
KonTpoas camocTosTenbHON paboThI

pabouas TeTpaab

Tema 3.4. Anughamuueckue kapoonunvHvle coeounerus. Anugamuneckue kKapOOHOBblE KUCIONMbL
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Anudarnueckue KapOOHWIBHBIE coenuHeHus. OOHO- W MOJMKApOOHWIBHBIE HACHIIICHHBIC
coequHeHus (ampaeruabl U KeToHsl). Onpenenenue, HoMmeHkuarypa (MIOITAK, panuonanbpHas,
TpuBHaibHast), u3oMepuss. CrnocoObl TONYyYEHHUS: OKUCIEHHE W JIETHIPUPOBAHHE CIHPTOB,
rujparanys ajiKuHOB, O30HOJIU3 AJKEHOB, BOCCTAHOBJIEHHE XJIOPAHTMAPUAOB KHUCJIOT, MHUPOJIU3
KapOOHOBBIX KHCJIOT M HX KaJbLMEBHIX (OapHeBBIX) coyiel, MarHMHOpPraHMYeCKUd CHUHTE3 C
MPOU3BOJHBIMU KapOOHOBBIX KHUCIIOT, KaJMUHOPTaHUYECKUH CHHTE3, OKCOCHHTEe3. duznueckue
cBolicTBa XuMHYecKue cBoicTBa. CTpoeHHe KapOOHMIBHOW IpyMNIlbl M O0INas XapaKTepUCTHKA ee
PEaKIMOHHON CIOCOOHOCTH: peaklUuu HykieopuiabHOro npucoequHeHuss AN, poib KUCIOTHOTO H
OCHOBHOT'O KaTanu3a. MexaHU3Mbl peaklUuil ¢ CHHUIBHON KHCIOTOH, C TUAPOCYAL(GUTOM HATpHs,
aMMHMAaKOM W aMHHOCOJCpXKALUIMMHM  HyKieopuaamMu  (THIPOKCHIAMHHOM,  THAPA3UHOM,
beHunTUaPaZUHOM, CceMuKapOaszuaoMm, THoceMmukapOaszugom).Peakuuun co crnupramu  (npu
KHMCIIOTHOM M OCHOBHOM KaTraju3e), TMApaTaluu, ¢ peakTuBaMu [puHBspa, ¢ MATUXJIOPUCTHIM
bochopom, BOCCTAHOBJICHHS (Bomoponom aTOMapHBIM u MOJICKYJISIPHBIM,
JUTUHATIOMUHUNTUIPUIOM),  NOJMMEpU3aluu. Peakuuum  ynIeBOIOPONHOIO  pagukala M
KETO-€HOJIbHAsl TayTOMEpPHUs. AJbI0JIbHAA U KPOTOHOBAas KOHJEHCALUs, TaJOTCHUPOBAaHUE, PEaKLUs
Kannunnuapo, crnoxHOdpHUpHas KoHAEHcalMs THINEHKO, OKucieHue (peakTuBoM ToJuieHca,
(eMHTOBOH JKUAKOCTHIO, KUCIOPOIOM BO3/1yXa, paswiio [Tomnosa).

Henpenensuble anpnernapl u ketoHel. Homenknmatypa  (MIOITAK, TpuBmManbHas), u3oMepus
(ctpykTypHas, reomerpuueckas). CnocoObl mnomydeHus. Pusnueckue CBOWCTBA. XHMUYECKHUE
CBOWCTBa: 00IIasi XapaKTEPUCTUKA, OCOOCHHOCTH PEAKIIMOHHOW CITOCOOHOCTH 0-,B-HEHACHIIIEHHBIX
anpAeTuoB W KeroHoB B peakuusx AE u AN (B3aumoneicTBUE€ € CHUHMIBHOM KHCIIOTOM,
THIPOCYIb(OUTOM HATpHUsl, aMMHUAKOM U TaJlOTEHOBOJAOPOHBIMU KHCIOTamM). MpenTuduxanus
IbJETUAOB W KETOHOB:  OOpa3oBaHME  T'HIPOCYITb(PUTHBIX  MPOU3BOAHBIX,  OKCHMOB,
(beHunTuapazoHoB, cemHuKapOa3oHOB, peakius Tomnenca u ¢ DeNIUHTOBOM  KHMIKOCTHIO,
ramoopMHasl peakiys, OKHCICHHE KETOHOB. bBHOJOrMYecKasaKkTMBHOCTB: XJIOPAJIbIUApPaT,
raJIOT€HOKETOHBI.

Anudarnueckne KapOOHOBBIE KUCIIOTHI U MX MPOou3BoAHbIe. OIHO- U IBYXOCHOBHBIE anudaTrieckue
KapOOHOBBIE KHUCIOTHL.OmnpeneneHue, knaccudukanus, Homenknarypa (MIOITAK, panmonansHas,
TpuBHaNbHast), u3oMepHs. CrocoObl TOMYYEHHUS: OKHCIIEHHE aJIKaHOB, AaJIKeHOB, IEPBHUYHBIX
CIMPTOB M TJIMKOJEH, albIeTH/0B, OKCOCHHTE3, KapOOKCHIMPOBAHHWE METaNIOPTaHUYEeCKHX
COCAMHEHUH, THUIPOIU3 TPOU3BOAHBIX KApOOHOBBIX KHUCIOT (CIOXKHBIX 3(PHUPOB, HUTPUIIOB),
THJIPOJIN3 TPUTAJIOT€HONIPOU3BOAHBIX. DU3NUEeCKUe CBOWCTBA. XMMHUECKHE CBOMCTBA. DJIEKTPOHHOE
CTpOCHHE KapOOKCWJIBHOM Tpymnmbl M oOmias XapaKTepUCTHKAa €€ PEaKUMOHHOW CHOCOOHOCTH:
KHCJIOTHBIE CBOWCTBA, PEAaKUUH HYKICO(PUIHLHOIO NPUCOCTUHEHUSA-OTILEIUICHUSI U UX MEXaHM3M,
pOJIb KHCIOTHOTO Karanu3a. KucioTHble CBOWCTBa, CTpOeHHE KapOOKCHIIaT-aHHOHA, (PAaKTOpHI,
BIIMSAIONIME HA KUCIIOTHBIE CBOWCTBA KAPOOHOBBIX KUCIIOT, COJIe00pa30oBaHue.

MasonoBeii  3¢up. CH-KHUCIOTHOCTb, HATPUMMATIOHOBBI 3(pUp M CHHTE3 Ha €ro OCHOBE.
Wnentudukanus kapOOHOBBIX KHCIOT. bronornyeckast akTHBHOCTb.

Henpenensubie kapOonoBble kucinotel.Homenkmarypa (MIOITAK, tpuBuanpHas), wuzomepus.
Crnioco0Obl oTy4eHus: BBEACHNE KapOOHMWIBHOM TPyIIBI M METObI 00pa30BaHUs ABOHHON CBS3U U3
rajloreHo-, aMHHO- U TUAPOKCUKAPOOHOBBIX KUCIIOT. DU3nuecKkue CBOMCTBa. XMMHUYECKUE CBOMCTRA!
CBOWCTBA KapOOKCHJIBHOW Tpynmsl M JBOWHOM cBsi3u. Mexanusmbl AEuAN(peaknuu ¢
raJIoreHOBOAOPOAAMH, aMMMAKOM, CIHPTaMM TNpU  KHUCIOTHOM  KaTrajlu3e M  KaTaluse
AJIKOTOJISIT-HOHOM ).

I'anorenokap6onoBeie kuciotsl.Homenknarypa (MIOITAK, tpuBumanshas). M3zomepus. CrocoOb
IIOJlyuYEHUs:  TaJOTEHUPOBAaHME Ha CBETYy M IpPU  KUCIOTHOM  Karajluse, Ppeaxius
I'ena-®onbrapna-3eIMHCKOrO,  T'MIPOTaJIOTEHHPOBAHHWE  HENPENEIbHBIX  KUCJIOT,  3aMEHa
THJPOKCHIILHON TPYIIBI FAJIOTEHOM, OOMEH TaJIOT€HOB, U3 raMMa-1akTOHOB. du3nyeckue CBOKCTBA.
XUMHUYECKHE CBOMCTBA: CBOMCTBA, OOYCIIOBICHHBIC HAIMYMEM TaJloreHa U KapOOKCHIIBHOW TPYTIIIbI,
cren(pUIecKue CBOWCTBA: OTHOIIIEHUE K HATPEBAHUIO C BOJOM.

ITpou3BoaHBIE KAPOOHOBBIX KUCIIOT.

Xnopaurunpuasl. Homenknarypa, cnoco6st nonyuenus (peakuuu ¢ PCIS u SOCI2), xumuueckue
CBOMCTBa (peaKkUUM ¢ BOIOM, CIUPTAMU U AJIKOTOJIATAMHU, AMMHAKOM, IEPBUYHBIMU M BTOPUYHBIMU
aMHHaMH, THIPAa3HHOM, C CEepeOpSHBIMH COJISIMH KapOOHOBBIX KHCIIOT, MEPEKUCHIO HATPHs).
MexanusMm Acl u Ac2.

Anrugpuasl  kKapOOHOBBIX KucioT.HoMeHKknarypa, cmocoObl MOMydeHUs (MEXMOJEKYIsIpHas |

BHO};TBEI/IMOJIGK JigpHas ~ acruaparaids, XJIOpaHTHuApUAOB € COJISIMU Kap6OHOBBIX KHUCJIOT).
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Texymuii KOHTPOJIb

Bun (hopma) KoHTpOIISI, OIIECHOYHBIC MaTEPHAITBI

KoHTposb camocTosTebHON paboThI
paboyast TeTpaab

Tema 3.5. Anugpamuueckue azomcooepaicawjue coeOuHeHus

Anudarndeckne amuHbl. OnipeiesieHue, KJaccuukanus, HOMEHKJIaTypa (UIOTTAK,
paaukanbHO-QyHKIHOHANbHAsA), u3oMepua. CrnocoObl TOMy4YEHHS: aJKUIMpOBAaHHE aMMHUaKa
cnupramMu W rajoreHoankaHamu (peaknuu lodmana), BOCCTaHOBIEHHE a30TCOIEPIKAIIMX
COCMMHECHWM  (HUTPOAJIKAaHOB, HHUTPHWIOB, OKCHUMOB, aMHJOB  KapOOHOBBIX  KHCJIOT),
BOCCTAHOBHUTEJIbHOE  aMUHUpPOBaHUE,  pacileruieHnue amuaoB 1o  lodmany,  cunTte3
["aGpudnsa. duzndeckne CBONCTBA. DIEKTPOHHOE CTPOCHHE aMHHOTPYIIIBI. XHUMHUYECKUE CBOMCTBA.
Kucnoraeie cBoiCTBa, peakiuu ¢ METAJUIOPTAHHYECKUMU COoeTUHEHUsIMU. OCHOBHBIE CBOMCTBA (B
ra3oBoil ¢aze W BOAHBIX pacTBOpax), oOpa3oBaHHUE COJICH, AJTKUIUPOBAHHE (TajoreHOATKAHAMH,
IUAJIKWICYTb(paToM, IUa30METaHOM), alWIMpPOBaHHE (AHTHIPHAAMHU, TalOT€HOAHTUAPUIAMH,
CIIOKHBIMH 3(upamu), 00pa3oBaHUE a30METUHOB, PEAKLIUs C a30TUCTON KHUCIOTOW, N3OHUTPHUIIbHAS
peakuus, okucieHue. HMnentudukanus amuHOB. buonornueckass aKTHUBHOCTh: MYyTPECLHH,
KaJaBepHH, TeKCAMETUJICHIUAaMUH, KOJIAMHH, XOJIUH, alleTUIXOJIHH.

Hutpocoenunenusa. Onpeznenenue, HOMEHKIIATypa, U30Mepus, Kilaccu(pukaius: HUTPOCOSAUHEHUS
co cBmpi0 Csp3 — NO2 um CSp2 — NO2. CnocoObl monydeHHs. ODJEKTPOHHOE CTPOEHHUE
HuTporpynnbl. duznueckue W XUMUYECKHME  CcBoiicTBa. HwuTporpymma Kak  CHJIbHBIN
aneKkTpoHoakuenTop. OcoOEHHOCTH XUMHUYECKOro MoBeAeHus anudarnyeckux. Mnentudukanus
HUTPOCOCTUHEHUM.

Texymui KOHTPOJIb

Bun (bopma) KoHTpOIIS, OIIECHOYHBIC MaTEPHAITBI

KoHTposb camocTosTebHON paboThI
paboyast TeTpaab

Tema 3.6. I'uopoxcukucnomel. Onmuueckas u30Mepusi.

I'unpoxcukucnorel. Omnpenenenue, kmaccudukanus, HomeHkiarypa (MIOITAK, tpuBuanbHas),
n3oMepus (CTpyKTypHasi, KoHpopMannoHHas, ontudeckas). CrocoObl MOaydeHHs: OOIIHe METOIbI
BBEJICHUS TUJIPOKCUIBHOW W KapOOKCHMIBHOW TpyMIl, CleHuaibHble METOAbl (M3 KapOOHMIbHBIX
COCIMHCHHWN C CHHWJIBHOW KHCJIOTOM, MO peakuuu Pedopmarckoro, ruaparanus HEMPEASTbHBIX
KHCJIOT, U3 aMUHOKHCIOT). Pu3ndeckne cBoicTBAa. XUMHUECKHE cBoMcTBa. O0IIast XapaKTeprucTuKa
PEaKUMOHHONW CHMOCOOHOCTH COEAMHEHUH CO CMEIIaHHBIMH (PYHKUUSMU: KHCIOTHO-OCHOBHBIE
CBOMCTBA, HYKJICODUIBHOCTh THUIPOKCHIBHOW Tpynmbl M KapOOKCHJIAT-aHWOHA, pEeaKIHUU
HYKJ1€0(UILHOTO MPUCOEANHEHUSA-OTIIEIUIEHUSI IO KapOOoKcuiIbHOU rpymnme. OOpa3oBaHue conei u
AJIKOTOJISITOB, AJIKWIMPOBAaHUE (IUANTKUICYIh(hATOM, IUA30METAHOM), ATepUUKANKs, OKHUCICHHE,
BOCCTAHOBJIEHUE, OTHOIICHHUE O-, -, Y- THIPOKCUKHCIOT K HarpeBaHUIO: 0Opa3oBaHME JAKTHJIOB,
JIAKTOHOB M HeNpeAeNbHbIX KUCIOT. MaenTuduxanus ruApoKCUKUCIOT. buonornueckas akTHBHOCTb
TUIPOKCUKUCIIOT. OTAeNbHbIE IPEICTAaBUTEIN: MOJIOUHAs, I0JI0YHAas], BAHHAS KHCIIOTHI U UX COJIU
Crepeonsomepusi. [loHsiTue 00 ONTHYECKON AKTMBHOCTH OPTaHMYECKUX coeauHeHuH. PaboTs
Bant-Todda, Jle bens. YnensHoe Bpamenue. AcCHMMeTpUUYecKuii atoM yrepoaa. OTHOCUTEIbHAS U
abcomotHas kKoHpurypamuu (D- u L-crepuueckue psawl, R-, S-kondurypanus).CoenuHeHus ¢
HECKOJIbKUMHU XUPAJIbHBIMU LIeHTpamu. [loHsATHEe 00 SHAHTHOMEpax, THacTEPeou30Mepax, palemare,
Me3ohopme, ux (pU3NYECKHe U XUMUYECKHE CBOMCTBA. MeTo/bl MOMyUYeHUs] ONTUYECKH aKTUBHBIX
COCIMHECHMI: pa3ieneHue paremaroB (MmexaHnuueckuii— paboter Jl.Ilactepa, Ouomoruveckuii u
XUMUYECKHIN). AcUMMeTpUYeCKUI CUHTE3 (OTHOCHTETHHBIN u aOCOJTIOTHBIN),
crepeocnenududeckuii cuare3 (peakmuu mo SN1, SN2, SNi mexanu3mam, IBOHHOE OOpaIIeHUE).
Oo6pamenne Banpaena. Crepeomszomepus a3zoT-, cepa- u (pochopcomaepKanmx OpraHuICeCKUX
COETUHEHUN.
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Texymuii KOHTPOJIb

Bun (hopma) KoHTpOIISI, OIIECHOYHBIC MaTEPHAITBI

Tect
KonTpoas camocTosTenbHON paboThI

pabouas TeTpaab

Tema 3.7. Yanesoowi

Momnocaxapunsl. Homenknarypa, crepeonsomepusi, ¢opmyasl Komnmu-Tomenca u  Xeyopca.
[{uK10-0KCO TayTOMEpHs, SABJICHUE MyTapoTaluu YrieBonoB. CriocoObl MOMyYeHUs U XUMHUUECKHE
cBoiicTBa Peakimuu mo kapOOHWJIBHOHM TpyIIe, IMONyaleTalbHOMY M THAPOKCHIBHBIM TpyIIaMm,
OKHCJICHHS, BOCCTAaHOBICHUA. Dnumepu3zanus. Unentupukanus yrieBogos, CuHTe3 GpeHunno3a3oHa
D-rtoko3s!.

Omuro- w nonucaxapunapl. HomeHnknarypa, cTepeou3oMepHsi, BOCCTAHABIMBAIOUIME U
HEBOCCTaHaBIuBalomue caxapa. CriocoObl NOTy4YEeHUS M XUMUUYECKUE CBOIcTBa. MIHBepcHs caxapos.
Kpaxman u nemnronos3a: XMMHYECKHE CBOICTBA: allMJIMPOBAaHUE, YACTUUHBIM U NIOJHBINA THIPOIIU3.

Texymui KOHTPOJIb

Bun (hopma) KoHTpOIISI, OIIECHOYHBIE MaTEPHATBI

KoHTposb camocTosiTebHON paboThI

paboyast TeTpaab

Tema 3.8. «Cunmes 1-dOpomnponanay

Jlaboparopnas pabora Ne 5 «Cunte3 1-OpoMmponanay
Texymuii KOHTPOJIb

Bun (hopma) KoHTpOIISI, OLIECHOYHBIC MaTEPHAITBI

3amuTa oT4éTa 1Mo 1adoparopHoil padote

Pazoen 4. Apomamuueckue opzanuueckue coeOuHeHus

Tema 4.1. Apomamuueckue yeneeo0opoovl. benson u eco comonocu. Peaxyuu s1ekmpo@uibHoco
s3amewenus. Ilpasuna opuenmayuu.
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benson, ucropust ero oTKpheITHs U ycTaHoBiIeHUs crpoeHus. @opmyna Kekyne. Teopus pezonanca.
OpOuranbHOe MpencTaBleHHE CTPYKTyphl OeH307a. ApOMaTHYHOCTH (ONpeneieHue, MpPaBUIIO
Xrokkens). Apomarnueckue coenuHeHus (OEH30MIHbIE 1 HEOCH30UTHBIE).

benzon u ero romonoru. Homenknarypa, u3omepusi, CiocoObl MONydeHus (M3 HeapoMaTHYEeCKUX
COCIMHEHMI: aJIKaHOB, AllCTWJIEHA, LMKJIOAJIKaHOB, alleTOHA; U3 apOMATUYECKUX COEAVHEHHUH —
peakuu Bropra-®urtura, Bropua-I punbspa, ankuinuposanue no dpunento-Kpadrey-I'ycrascony,
armupoBanue o Opunento-Kpadrey, nexapookcunupoBanue KapOOHOBBIX KUCIOT). Duznueckue
CBOHCTBA. XMMHUYECKHE CBOWCTBa OeH307a. MexXxaHu3M peakiuH 3JIeKTPO(PUIBLHOrO 3aMeIleHUs
(SE). m- u o- KOMIUIEKCHL. DHepreThyeckas IuarpaMma peakiuud. HeoOxomumocTs KaTanusa.
Peakiun  »nekTpodMIBHOTO  3aMelleHHus (TaJoreHUpOBaHUE, CYIb(UpOBaHHE, HUTPOBAHHE,
ANKWINPOBAHUE, allJIMPOBaHuE U Ap.). Peakuuu npucoequHenus (rupupoBaHUe, IPUCOCANHEHNE
raJloTeHOB) M OKUCJIECHUS OCH30JIa W €ro MpPOM3BOAHBIX (O30HMpPOBAaHUE, OKUCIEHHUE). Peakunu
panuKaIbHOTO 3aMeIIeHUs! B OOKOBYIO IIeTIh TOMOJIOTOB OeH301a.

[IpaBuia opueHTAlMU B apOMaTUYECKOM KoJjblie. DIIeKTpoHHbIE 3((eKTrl 3amecTuTesnei. Biausuue
AJIEKTPOHOOHOPHBIX M AJIEKTPOHOAKLENTOPHBIX 3aMECTUTEIEN Ha HAlpaBIEHUE U CKOPOCTh
peakiuii  3MeKTpo(UIbHOTO 3aMelnieHus.3aMecTuTen | - poma - O- H  M-OPUEHTAHTHI
(axTHBHpylomME U Ae3akTuBupyromme) u Il pona - M-opueHTaHTHl . BiusHue 3amectuteneil Ha
pacmpenesieHue  JIEKTPOHHOM  IUIOTHOCTM B apOMarMYecKOM KOJIbLIE M YCTOMYMBOCTh
curMa-komiuiekca B peakuusax SEapom.. CornacoBaHHas M HECOIVIaCOBaHHAs OpHUEHTALMSL.
WNnentudukarms 6eHzona.

Texyuuii KOHTPOJIb

Bun (hopma) KOHTpOIIS, OLIEHOUHBIE MaTepUaIbI

KonTpoas camocTosTenbHON paboThI

pabouas TeTpaab

Tema 4.2. I'anoeeno- u HUMPO-NPOU3B00HbBLE APEHO8. ApomamuyecKkue CynbHOKUCTIOMbL
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['anoreHoNnpon3BOIHBIE  apOMAaTHYECKHX  yIIeBogopomoB.  OmpeneneHue,  Kiaccudukanus,
HOMEHKJIATypa, H30MEpHUs, CIOCOOBbl MOMydeHHus ( TaJOreHMPOBaHHE B apOMATHYECKOE KOJBIO
SEapom., 3aMeHa Tua3orpyIisl, rajloreHupoBanrue B 00koByro 11enb (SR)) Ponb kucnor JIstonca kak
Katanu3aTopoB. Dusnyeckue CcBOcTBa. XHWMHUYECKHE CBOWMCTBA: 00mIas XapaKTEepPUCTHKA
PEaKIMOHHON CIOCOOHOCTH TajloTeHa B apOMaTHYE€CKOM KOJIbIIe U B OOKOBOI 1emu. DIEeKTPOHHbBIE
3 QeKT TaJoreHa B apoMaTHYeckoM sape. Jle3akTHUBHpyIOIlee U OPUEHTUPYIOIIEE BIUSHHE
rasjoreHa ¥ peakuuu SE B sape. Peakuum SEapom. B ranoreHoapuiax (TrajoreHHUpOBaHHE,
HUTpPOBaHUE, cynbpupoBanue).HykneopumipHoe 3amenieHne rajioreHa B siape. MexaHu3M peaxiuu
SNAr. BnusiHue 3amecTuTenell Ha MOABHKHOCThH TajioreHa B apomarudeckoM siape. Peakuum SN
rasjoreHa B OokoBoi mermu. Crabunm3amusi kapOkatmoHa B SN 1 peaknusx. Peaknuun
UACHTU(DUKAIIIH.

Apomarudeckre HHUTpornpousBonHble. Ompenenenue, KiaccuuKaius, HOMEHKIATypa, U30MEpHs,
crocoObl MoNyyeHHs (HUTPOBaHUE B apoOMaTH4YecKoe Koiblo SEapoMm., OKHCIIEHHE aMUHOTPYIIIBL,
HUTpPOBaHUE B OOKOBYIO 1enb — peakuusi Konoanosa (SR). 3amena ranoreHa B OOKOBOW IIeTn).
dusuveckue CBOCTBa. XMMUYECKHUE CBOMCTBA: BoccraHoBieHue — peakius 3uHHHA (0COOCHHOCTH
BOCCTAHOBJIEHUSI B KHUCJIOM, HEWTpaJIbHOM M WIeNOYHOW cpene). OpHeHTHpyIolllee BIHUSIHUE
HUTPOTPYHIIBI TIPH AEKTPoPMIbHOM U HyKiIeopuiasHoM 3ameniennd (SE u SN) B apomarudeckom
anpe. BiusgHue HUTpOrpynmsl Ha NOABMXKHOCTD JPYIMX TIpynn (rajloreHa, HUTPOTPYIIIBI).
Peakiimonnast cnocoOHOCTh HUTPOTpYIbI B O0KkoBo# nenu: C-H-kucnoTHoCTh (00pazoBaHue comeit
ardopmel). Binsinue HUTpOMETUIIBHOM Tpymiel Ha peakiun SEapom.. Peakiuu uaenTudukanmu.
Apomarudeckne cyinbPokucioTsl. Onpenenenne, HOMEHKIATypa, U30MEpHUs, CIOCOObI MOIy4eHUs
(cynb(hupoBaHUE CEPHOM KUCIOTON, TPHOKCHUIOM CEPBI, XJIOPCYIb(HOHOBON KHCIOTOW). Duznyeckue
CBOMCTBa. XHMMHYECKHE CBOMCTBA: 0OLIas XapakTepUCTHKAa PEAKUMOHHOW CHOcoOHOCTH
Cynb(GOrpynmbl U apoMaTHYECKOro Koibla. KHCIOTHBIE CBOICTBa, BIUSHHE 3aMECTUTENCH B
apOMaTHYECKOM Kojblle Ha KHcIoTHOCTh. ConeoOpa3oBaHue, 00pa3zoBaHuE CYIb()OXIOPUIOB.
Peakiun 3amenienus cynbdorpynmnsl Ha AnekTpoduin  (aecyiab(pHUpoBaHUE), Ha HYKICO(PHI
(oOpazoBanue (HEHONIOB, HUTPUIIOB, AaMHHOB, THO(EHOIOB), BOCCTAaHOBICHHE. BrusHue
cynedorpynmnsl Ha peakuun SE B apoMarnuyeckoe Kojibllo (TrajoreHupoBanue, Mpentuduxanms
Cynb(OKHUCIOT ¥ UX MPOU3BOAHBIX. bronornyeckast akTHBHOCTb apOMAaTHUECKUX CYIb(POKUCIOT U ee
MIPOU3BOJHBIX. HUTPOBAHNUE, CYIb(PHPOBAHUE.

Apomarnueckue cynsoxnopuasl. Homenknarypa, n3oMepus, CHOCOOBI MOJTy4EHUs
(cynb(oXIOpHpOBaHUE APOMATHYECKUX COEAMHEHHH, U3 CyIb(OKUCIOT), XUMUYECKHE CBOICTBa
(ob6pazoBanue Y3PUPOB ¥ AMHJIOB CYIb(HOKUCIOT).

D¢upsl apomarnueckux cynbhokucinor. Homenknarypa, nzomepus. Ilonydyenue n3 apoMaTuyecKkux
CyNnb(hOXJIOPUA0B. XUMHUECKUE CBOMCTBA: THIPOJIN3 B KUCJION U LIETOYHON Cpese, aJKUINpPOBaHHUE
CIIMPTOB U AMUHOB.

Apomaruueckne cynbpamunel. HomeHknarypa, H30MepHs, MOIy4Y€HHE U3 CYIb(OXJIOPUIOB.
Xumnueckue cBoiictBa (NH-KHCIOTHOCTB, peakiuu co IIeJIoYaMH, C XJIOPHOBATUCTOM KHUCIIOTOM).
I'uaponus B kucioi cpene. Xnopuposanue cyiabpamuao. Xnopamut b u xmopamun T.

Texyuuii KOHTPOJIb

Bun (hopma) KOHTpOIIS, OLIEHOUHBIE MaTepUaIbI

KonTpoas camocTosTenbHON paboThI

pabouas TeTpaab

Tema 4.3. @enonvl u apomamuyeckue Cnupmel.
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Omnpenenenue, HOMEHKJIATypa, wu3oMepua. CrnocoObl MOMY4YEHHS OIHOATOMHBIX  (DEHOJIOB
(crmaBneHue Cynb(OHATOB, W3 TallOTEHOAPWIOB, COJICH JMAa30HUS, pPEAaKTUBOB [ puHBsApa,
KapOOHOBBIX ~KHCJIOT, KyMOJa), JBYXarOMHBIX (DEHONOB (M3 CAJIMIWIOBOIO  albJEeTUAA,
o-xJopdeHona, GEH30XUHOHOB, AUCYIb(OHATOB), TPEXAaTOMHBIX (EHONOB W3 TAJUIOBOM KHCIOTHI,
CrOCcOOBI TMOMYYEHHUS CHUPTOB (TUAPOIU3 ApPOMAaTHUYECKUX TaJIOTEHOAIKAHOB, BOCCTaHOBJICHUE
CIIOKHBIX 3(UpPOB, KapOOHWIBHBIX COEIWHEHMH, peakuuedl KaHHMIIIApo, W3 OKUCH STHIICHA).
dusnyeckue CBOMCTBA. XUMHUYECKUE CBOMCTBA. CpaBHUTENbHAs XapaKTEPUCTUKA PEaKIMOHHOU
CIOCOOHOCTH CIUPTOBOTO MU (PEHONBHOTO THUAPOKCHIOB. KHCIOTHBIE CBOWCTBA, aJKMIMPOBAHUE
(ramoreHoaJKaHaMH, JTUHAIKWICYIb(GATOM, alKWICyab(paroM, ITUA30METaHOM), AalUIMPOBAHUE
(aHruapuUIaMM U raJOreHOAHTMAPUIAMHU KHUCIOT), neperpynnupoBka @puca, peakuuu SE apom.B
apoOMaTHYeCKoe KOJbLO (TaJlOTeHUpPOBaHHE, CyIb(UpOBaHHE, HHUTPOBAHUE, HUTPO3UPOBAHUE,
a30coueTaHWe, OKCUMETHJIMPOBAHHWE, C  apOMAaTHYECKMMHU  albJEeTUlaMu),  OKHUCIICHHE,
BOCCTaHOBNIeHHE. Peakiuu  (ropomnionnHa: KETO-€HOJbHAs  TayTOMEpHs, aJKHIMPOBaHHE
IMa30METaHOM M TaJOreHOalKaHaMM, oOpa3oBaHuWE OKCMMOB. WMpaenTuduxanus QeHoOIoB.
Bronornueckast akTHBHOCTB OTAEIBHBIX MPEACTBABUTENECH: (DeHALIETHH, aJpEeHAINH, HOPAJpPEHAINH,
3BI'€HOJI, U303BI€HOJI, aIpEHAJINH, PE30PLIUH.
Texymuii KOHTPOJIb

Bun (bopma) KoHTpOIISI, OIIECHOYHBIC MaTEPHAITBI

KoHTposb camocTosiTebHON paboThI

paboyast TeTpaab

Tema 4.4. Apomamuueckue amunvl. Apomamuyeckue ouazo- u a30C0eOUHeHUs.
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Apomarnueckne  amuHbl.  Ompenenenue,  kinaccudukanusi, Homenkmarypa  (MIOITAK,
panukanbHO-(QyHKIIMOHAIbHAS, TpUBHANbHAs), u3oMepusi. CrocoObl MOTyYEeHHUs: BOCCTAaHOBJICHUE
HUTPOCOEINHEHNN, HUTPUIOB, OKCHUMOB, aMHUJOB, aMUHOJM3 TaJIOT€HOAPUJIOB, AJKUIMPOBaHUE
aMUHOB TaJIOTEHOAJIKAHAMHU M CIMPTaMH, BOCCTAHOBHUTEJIBHOE AaMHUHHUPOBAHUE, PpACLICIIEHUE
aMu0B KucinoT mo lodmany. Dusnyeckue cBoiicTBa. XHUMHUYECKHE CBOMcTBa:  00mIas
XapaKTEPUCTUKA CBOWCTB aMMHOIPYIIBI M apOMaTHYECKOro KOJbLIa M MX B3aUMHOE BIMSHHME Ha
PEaKIMOHHYI0 CIOCOOHOCTh ApYr Apyra. KHcIOTHO-OCHOBHBIE CBOMCTBA aMUHOTpymNIbl. BiausHue
3aMECTUTEIEN B apOMaTHYECKOM KOJbLE M B aMUHOTPYIIIE HA OCHOBHOCTb aMHMHOB. Peakiuu c
MarHMHOPraHUYeCKUMHU COCTUHEHHSIME, KHCIOTaMH — OOpa3oBaHuE coneil. Peakuun aMHUHOB Kak
HYKJICO(DUIIOB: CO CIIUPTaMU, TaJOreHOATKaHAMHU, THAIKUIICYIb(aToM, aJKUIOeH30ICyIb(pOHATaMU.
AlmMpoBaHHEe aMHHOB KakK CIOCO0 3aIlWThl aMMHOTPYHIbI, oOpa3oBanue ocHoBanuil lluddda,
obOpazoBanue cynbhamunoB (cuHre3 crpenronuna). Oxucinenne amuHOB. Peaknmum SE B
apoOMaTHYECKOe KOJBIO (raJloreHUpOBaHUE, HUTPOBAHHE, CYIb(HPOBAHUE), PEAKLUs KOHJICHCALUU
TPETUYHBIX AMMHOB C aJbJETUAAMH, HHUTPO3UPOBAHUE, COYETAHHE C COJIIMU JIMA30HUS.
Wnentudpukanys apoMaTuyecKMX aMHHOB: pEaKkIHs C a30THCTOW KHCIOTOH, H3OHUTpPUIbHAS
peakuus, pas[elieHue IEpPBUYHBIX, BTOPUYHBIX U TPETHUYHBIX AMHMHOB C apOMaTU4YECKUMU
cyneoxnopunamu. buonornueckas aktuBHOCTh. Crpenrouns. OOmias xapakTepUCTHKAa CTPOCHUS
Cynb(haHUIAMHUIHBIX —TpEnapaToB kak antumerabonmuroB IIABK. mn-AmunodeHon wu ero
NIPOU3BOJHbIE: (PeHalEeTUH, PeHEeTHANH. ApOMaTHYECKUE aMHHbBI C aMHUHOTPYIION B OOKOBOH IETH:
HOMEHKJIATypa, CIIOCOOBI MOTYyYSHHU U XUMHUUECKHUE CBOHCTBA.

ApoMaTHuecKHue 11a30- U a30COETNHEHUS.

Apomatnueckue auazocoeaunnenus.Onpeneneane, HomeHknarypa (MIOITAK). CrocoOs! momy4eHus
— peakuMs [Ma30THPOBAHMsI IEPBUYHBIX aMHUHOB. MeXaHHW3M peakUuu JAUa30TUPOBaHUS,
auazoTupyrouue peareHTsl. usndeckue cBoiicrsa. CTpoeHHE coiiel JUa30HUS, UX YCTOMUMBOCTD U
anekTpoguIbHOCTE. [IpeBpanienue coneil Aua3oHus B qUa30TaThl. XUMHUYECKHE CBOMCTBA: PEeaKIHH
C BBIJIEJICHHEM a30Ta (3aMelLEeHUE TMAPOKCUTPYIIIION, BOIOPOIOM, peakius 3aHameriepa). Peakiumn
coiel nua3zoHus Oe3 BBIACJICHUS a30Ta: a3ocoueTaHwe Kak peakius SE apom, BoccTaHOBIEHHE U
OKHUCJICHUE COJIEH AUA30HUS.

Apomaruueckue aszocoenauHenus. Kmaccudukanums, Homenknarypa (MIOITAK, paunonanbHas).
CriocoObI TOyUYeHUs: peakius a30codeTaHus (a30- U AUAa30COCTABISIONUE, (AKTOPHI, BIUSIOIINE
Ha CKOpPOCTb PEaKIMM a30COYETAHHSA), BOCCTAHOBIEHUE HUTPOCOEIMHEHUI B LIEJIOYHON cpene.
®du3nueckue CBoMcTBa. XHMHUUYECKHE CBOMCTBA: BOCCTAHOBJICHHE, KHCJIOTHO-OCHOBHBIE CBOMCTRA.
JlelicTBUE CHIIBHBIX M CIAObIX BOCCTAHOBUTENICH Ha a30CcoeqUHEHHUs. A3okpacutenu. OCHOBHBIC
MOJIOKEHUST DJICKTPOHHOM Teopuu 1BeTHOCTH. IloHATHE O XpoModopax U ayKCoXpomax.
A3okpacutenu (METUIIOBBIA opaHkeBblid, KOHro kpacHbli 1 1p.). IHANKATOPBHI.

Texymui KOHTPOJIb

Bun (hopma) KoHTpOIISI, OIIECHOYHBIC MaTEPHAITBI
KoHTposb camocTosiTebHON paboThI

paboyast TeTpaab

Tema 4.5. Apomamuueckue kapboHUIbHYBIE COEOUHEHUA. ApomamuuecKue KapOOHOBble KUCTIOMbI
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Apomaruueckne KapOOHMIBbHBIE coeauHeHus. OmpeneneHue, Kiaccu(uUKays, HOMEHKJIATypa
(MIOIIAK, panmonanbHas, TpuBuaigbHas). CrocoObl MOMyUYEHUS: OKHCICHHE TOIYyOoJa, THAPOIU3
XJIopUCcTOro OeH3mIuaeHa, peakuuu ¢opmunupoBanus (I'arrepmana-Koxa, Bunbcmeliepa-Xaaka,
Tumana-Peiimepa), okuciienue u AerUApHUPOBaHUE CIUPTOB, arpiupoBanue no @puaento-Kpagrey,
neperpynnupoBka @puca, koneHcanus Kinsitzena, 13 mpou3BoAHBIX KapOOHOBBIX KUCIIOT (peaKius
Po3enmyna, marnuiioprannyeckuid cuHre3). ®dusnueckue cBoicTBa. XMMHUECKHE CBOWCTBA!
XapaKTepUCTUKA CBOMCTB KapOOHMILHOW TPYIIIBI (aJIbAETHIAa M KETOHA) U apOMAaTHYECKOTO KOJIbIla U
UX B3aMMHOE BIHUSHHE HA PEAKLHMOHHYIO CIIOCOOHOCTh ApYr Jpyra. Peakiuu HyKI€o(pHIBHOTO
NPUCOCTUHEHUSI MO0 KapOOHWIBHOW rpymme: o0pa3oBaHHE NHMAHTUIPUHOB, THAPOCYIb(MUTHBIX
NPOM3BOJHBIX, OKCHUMOB M IeperpynnupoBka bekmana, THUIpa3oHOB, (EHHITHIPA3UHOB,
CeMHKapOa30HOB, a30METHHOB, aMapHHa, NOJdyalerajied M aneranel, AUraJoreHONPOU3BOTHBIX;
peakuus Kanuummapo, peakuuu koHaeHcanuu: Tumenko, Kisiizena, [lepkuna, OeH30MHOBas
xonaencanus (H.H.3ununa), ¢ eHonaMu u TpeT.aMuHaAMH, PEAKIIMKA BOCCTAHOBICHHUS U OKHCIICHUS,
peakuun ¢ rajgoreHamu. Peakumn SE apomM.B apoMaTHYecKoe€ KOJIBLIO: TajlOr€HUpPOBAHUE,
cynb(pupoBaHUe, HUTpPOBaHUE, auuIMpoBaHue. VeHTH(UKAIMs apoMaTHYeCKUX albJeTU0B MU
KETOHOB: 00pa30BaHHE TBEPAbIX KPUCTAJUIMYECKUX MPOU3BOIHBIX, Mpoda TomieHca, rasodopmHast
peakiysi, peakuuss ¢ amuaoM Harpus. OTaenbHbIe NMPENCTAaBUTENIN: OCH3aIbAETH/, aleTO(EeHOH,
rajoreHoanero(eHoHsl, 6eH30(eHOH.

Apomarudeckne KapOoHOBBIe KUCIOTHL. Omnpenenenue, kiaccupukanus, Homenkiaarypa (MIOITAK,
TpuBHaJbHAsH), n3oMepusi. CriocoObl MOMYyYEHUsS: OKUCICHUE TOMOJIOTOB OeH30/1a M aneToeHoHa,
METaJUIOPraHMYECKU CHHTE3, THAPOJIN3 HUTPUIIOB U OEH30TPUXJIOPH/IA, AlMIMPOBaHUE OEH301a 10
@punento-Kpadprcy, cunres (o-, m- U M-) 3aMELICHHbIX OCH30HHBIX KHCHOT. Ilomydenue
¢denonokucnor (cunte3 Kompbe, CHMHTE3 TayuIOBOW KHCIOTHI), aMHHOKHUCIIOT (IIE€perpyniupoBKa
lTopmana ¢Pranumuga, BOCCTAHOBICHHWE HHUTPOOCH30WHBIX KHUCIOT, W3 O-HUTPOTOIYOJ]A),
JIBYXOCHOBHBIX KHCIOT (M3oMepu3auusi (ranara Kanus, KapOOKCHIMpOBaHHE OeH3oara Kajusd,
OKHuclieHWe HadTanuHa).KOpUYHOW KHUCIOTHl (koHmeHcanus KisiizeHa, peakmun I[lepkuna).
dusnueckue CBOMCTBA. XMUMHYECKUE CBOMCTBA: OOIIas XapaKTePHCTUKA CBOWCTB KapOOKCHIIbHON
TPYIIIBI ¥ ApOMATUYECKOTO KOJIbIIA M B3aUMHOE BIIMSHUE HA PEAKLMOHHYIO CIIOCOOHOCTH JIPYT ApyTa.
KucnorHeie cBOICTBa, BIUSHUE 3aMECTHTENIEH Ha KHCIOTHOCTh, OOpa3zoBaHHWe coneil. Peaknuun
HYKJICO(UIBHOTO NPUCOECTUHEHUA-OTILEIUICHUsI 0 KapOokcmibHOW rpynme. Peakuuu SE apom.B
apoMaTHyeckoe Kojbllo. CHHTE3 MPOU3BOAHBIX (3(PHUPOB, raJOreHOAHTUIPUIOB, AMHUIOB, UIMU/IOB).
CBoiicTBa NpOW3BOAHBIX, IMeEpekucu OeH3omia, JAeKkapOoKcuiaupoBaHue. UWneHTuuUKaIms
KapOOHOBBIX KHUCIIOT: O00pa3oBaHHME CIIOXKHBIX 3(UPOB, M30HUTPUIIbHAS pPEaKLUUs M C A30TUCTOMN
KHCJIOTON Ha aMUHOKHUCIIOTHI. bruonorunueckas aktuBHOCTh. OTAEIbHBIC MPEACTaBUTENN: OCH30MHAS
KHUCJIOTa, MUMETWI(Tanar, CajJulWiIoBas KUCIOTa M €€ MpOu3BOAHBIC (coyn, 3(upHI, canon),
M-aMUHOOCH30MHAs KUCJIO0Ta, TajIOBas M AUTaJJIOBasi KMUCIOTHI (IIMKO3U/IbI, TAHWHBI), MUHIAIbHAS
KHCIIOTa, M-aMUHOOCH30MHas KucioTa (BUTamMuH «H») U ee mpon3BonHbIe (aHECTE3WH, HOBOKAWH),
cynb(h0oOeH30HBIE KUCIIOTHI (CaXapHuH, KPUCTAIIIO034).

Texymui KOHTPOJIb

Bun (bopma) KoHTpOIIS, OIIECHOYHBIC MaTEPHAITBI
KoHTposb camocTosiTebHON paboThI
paboyast TeTpaab

Tema 4.6. « Cunmes cynoghanuio8oul KUCI10mol»

Jlabopatopnas pabota Ne 6 «Cunre3 CynbhaHUIOBOU KHUCIOTHD)
Texymui KOHTPOJIb

Bun (bopma) KoHTpOIISI, OIIECHOYHBIE MaTEPHAITBI
3amuTa oT4éTa 1o 1adoparopHoil padote

Tema 4.7. « Cunmes smunbenzoamay

Jlaboparopnas padora Ne 7 «CunHTe3 3TUIOCH30aTa)»
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Texymuii KOHTPOJIb

Bun (hopma) KoHTpOIISI, OIIECHOYHBIC MaTEPHAITBI

3amuTa oT4éTa 1o 1adoparopHoil padore

Tema 4.8. «Cunmes N-gpenunnponanamuoay

Jlaboparopnas padora Ne 8 «Cunre3 N-peHmmponaHaMuaar»
Texyuuii KOHTPOJIb

Bun (hopma) KOHTpOIIS, OLIEHOUHBIE MaTepUaTbI

3ammTa oT4éTa 10 JA0OpaTOPHOU paboTe

Tema 4.9. «Cunmes N, N-Oumemui-n-numpo30aHUIUHA»

Jlabopatopnas pabora Ne 9 «Cunre3 N,N-TUMeTHII-TI-HUTPO30AHUINHAY»
Texymuii KOHTPOJIb

Bun (bopma) KoHTpOIISI, OIIECHOYHBIC MaTEPHAITBI

3amuTa oT4éTa 1Mo 1adoparopHoil padote

Pa3zoen 5. I'emepoyuknuueckue opzanuueckue coeOUHeHus

Tema 5.1. Ilamuunennvie cemepoyuKkiudecKue COCOUHEHUSL ¢ OOHUM cemepoanomom

Knaccudukanus u HOMEHKJIaTypa (TpuBHMaNBHAS, ["anua-Bunmana) COCTMHCHUI
reTepOLUKINYECKOrO psija, OMOJIOrMUYeCcKH aKTUBHBIE MPEICTaBUTENIN JAHHOTO psijaa. lIsTuuneHHbie
reTepOLUKINYECKUE COEOUHEHUS] C OIHUM TerepoatromoM: @DypaH, nuppon, THOPEeH U uX
npousBoaHbie..Onpenenenue, knaccuduxarus, HomeHkinarypa (MIOITAK, tpusuansaas). CriocoOb
nosrydeHus:: u3 1,4-1ukapOOHUIBHBIX CcoenuHeHHH, ki FOpbeBa, W3 aJKaHOB, AaJIKaJWCHOB,
aJIKMHOB, M3 CaxapoB U HX MPOU3BOAHBIX (IEHTO3, CIM3EBOM KHUCIOTHI, CYKIIMHMMMJA) CHHTE3
lNanua, Knoppa. ®@usnueckue CBOMCTBA. DJIEKTPOHHOE CTPOCHUE M aPOMATHUYHOCTH MATUYIICHHBIX
TeTePOIMKIOB C 1 rerepoaroMoM. XWUMHYECKHE CBOWCTBA: OOIas XapaKTEPUCTHUKA, COUYCTAHHE
CBOMCTB apOMaTHYECKMX CHUCTEM M JIMEHOBBIX CTPYKTYyp. KHCIOTHO-OCHOBHBIE CBOMCTBa
reTeporukioB (moHarue o0 amuaodoOHOCTH, oOpa3oBaHue coiedl mnuppona). Peakium
ANEKTPOPHUIBHOTO 3aMEUICHHs: MEXaHU3M, JIOHOpPHBbIE CBOWCTBAa TeTepoaroMa, HaIpaBlieHUE U
ckopoctb SEapoM. (cynabpupoBaHue, HUTPOBaHHE, TaJIOTEHUPOBAHUE, AlIMJIMPOBAHUE, PEaKIUs C
XJIODHOM pTYyThbIO, a30COYETAHME, AJKWIMPOBAHHE MHUPPOIHIOB). Peakius pacmupeHus IHKIa
(Tumana-Peiimepa).

KonnencupoBaHHble MATUWICHHBIE TETEPOIMKIMUYECKHE COCAMHEHHUS C OJHHUM Te€TepOATOMOM.
Wunon u ero mpousBoanble. Homenkinarypa. CrnocoObl MONy4eHHS: W3 MPUPOAHOTO CHIPbS,
CUHTETHYECKHE METOABI (M3 aHWINHA — peakuus Ynunbaduna, mo dumiepy). Ousndeckue CBOWCTBA.
DJIEKTPOHHOE CTPOEHUE M apOMATUYHOCTh. XUMHUYECKHUE CBOMCTBA: KMCIOTHO-OCHOBHBIE CBOWMCTBA
(armmmooOHOCTE, 0Opa3oBanue coneil). Peaknum SEapom.: MexaHW3M U HalpaBJicHHUE
(rajoreHHpoBaHHe, HUTPOBAHUE, CYIb(QUPOBAHUE, ALIMIUPOBAHUE, a30COUYETAHUE, AJKUIHPOBAHHE
conedt mHAOMA). Peakumu ruapupoBanus. bera-okcunHmon. CrocoObl MOMyYeHHS: U3 PUPOTHOTO
CBIPBSl, CUHTETUYECKHE METONbl (M3 aHWIMHA — MeTon [eiimMaHa, U3 aHTPAaHWUIOBOM KHCIIOTHI, U3
aHWIMHA W OKHUCH dTWieHa). Muauro Oenbiii u cuHuid. CriocoObl MONy4YeHHs: U3 OeTa-uHIOKCHIIa
okucienueM. Crpoenne uHauro. OxuciaeHue HMHIUTO. buonornueckas akTMBHOCTb. OTAenbHbIE
npeacraButend: GQypamwinH, nopbupuH (XJIOpOoHII, TEMOITIOOWH), JKEIYHBIE IMUTMEHTHI
(bunmupyOuH), KoppuHOBOE siapo (BuTamuH B12), mponwH, TpunrtodaH, TpUNTAMUH, CEPOTOHHH,
reTepoayKCHH.

Texyuuii KOHTPOJIb

Bun (hopma) KOHTpOIIS, OLIEHOUHBIE MaTepUaIbI

KonTpoas camocTosTenbHON paboThI

TTonrorosneno B cucteme 1C:Yuusepcurer (000001133) Crpanutia 20 u3 40



pabouas TeTpaab

Tema 5.2. lllecmuunenuvie cemepoyuxiuyeckue cOeOUHeHUs ¢ 0OHUM 2emepoanmomoM.

[lecTHuneHHbIe TETEPOLMKINYECKHE COCAMHEHUS ¢ OAHMM TrerepoaromMoM. [lupumuH. CriocoObl
MIOJlyYEHUs: M3 MPHUPOJHOIO ChIPbSl, CHUHTETHUYECKHE METOAbl (M3 alleTWICHa, KaJlaBepuHa,
aKpojeuHa, aueranpieruna). dusnueckue CBoOHCTBAa. OIJEKTPOHHOE CTPOCHHE MNHMPUAMHA U
apOMaTHMYHOCTh. XHWMHYECKHE CBONCTBA: OOIIasg XapaKTEpPUCTHUKA paclpeleieHUus] 3JIEeKTPOHHOU
IUIOTHOCTH B MOJIEKYJIE U PEAKIIMOHHON CIIOCOOHOCTH (OCHOBHOCTH, PEAKIMH NIEKTPO(UIBHOTO U
HykJeouiabHOro 3amenieHus). OCHOBHbIE CBOWCTBA. Peakuuu nmupuauHa Kak TPETUYHOTO aMUHA!
oOpa3oBaHHe cOJEd C MHHEPAIbHBIMU M OPTraHMYECKMMHU KHUCIOTAMH, aJKHITaJOTeHUIaMH,
alMITaJOreHUAaMH, CYIb(POTPUOKCHIIOM, oOpazoBanue N-okuceil. Peakuuu s31ekTpoduiabHOro
3aMEIICHUs: MEXaHW3M U HampaBieHue (raJloreHUpOBaHUE, Cylb(UpoBaHHE, HHUTPOBAHUE,
OpoMHpOBaHHE B YKCYCHOW KHCJIOTE€), aKICNTOPHBIM XapakTep aromMa as3ora. Peakmumn
HYKJICO(UIBHOTO 3aMELICHUs: MEXaHU3M U HampaBieHue (TMIPOKCHIMPOBAHUE U aMUHUPOBAHUE —
peakiuu  YnunbabuHa, aJKUIMPOBAHUE ap.). BoccranoBnenue. XumHuueckue CBOMCTBa
NPOM3BOJHBIX NHpUaAnHA.Kucmopoaconepkamue reTepoukibl: aabpa- ¥ raMMa-nupad, anbga- u
raMMa-TMpoH, XpOMaH, XpOMOH, KyMapuH, (¢aBoH, ¢uaBaH. ramma-IIupon. Crnocob noiydeHus u3
raMMa-TUpHI0H-2,6-TUKapOOHOBOM KUCIIOTHI. DJIEKTPOHHOE CTPOECHUE MOJIEKYJIbl TaMMa-IMpOHa U
apOMaTHMYHOCTh. XMMUYECKHE CBOMCTBA: raJlOreHUPOBaHNE, 00pa30BaHNE MUPHIUEBBIX COJEH.
KonieHcupoBaHHbIE IECTUYIIEHHBIE TETEPOLUKINUYECKUE COCAUHEHNS C OJHUM Ie€TEPOaTOMOM.
XuHoiauH.CriocoObl MOMy4eHUs: U3 MPUPOJHOTO Chipbs U cuHTe3 Ckpayna. duznyeckue CBOMCTBA.
DNEKTPOHHOE CTPOEHUE XMHOJIMHA U apOMaTHYHOCTh. XMMHUYECKUE CBOWCTBA: OCHOBHBIE CBOMCTBA
(peakiuu Kak TpeTHYHOTO amMuHa), peakiuu SE apom.uSN., 6pomupoBaHrue B TUPUAUHOBOE KOJIBLIO.
BoccraHoBiieHHE U OKUCIEHUE XUHOIMHA.

N3oxuHomnH.CriocoObl MOMy4YeHus: U3 MPUPOIHOTO CHIPbs U cuHTe3 1o bunuiepy-Hanmupansckomy.
@dusnyeckue CBOICTBA. OIIEKTPOHHOE CTPOCHHE MOJIEKYJIbl H30XMHOJIMHA M apOMaTUYHOCTD.
XVWMHUYECKHE CBOMCTBA: OCHOBHBIE CBOWCTBA (pEakLMM Kak TPETHUYHOIO amuHa), peakuuu SE
apoM.uSN, 6poMHupOBaHHE B YKCYCHOH KucnoTe. OKUCICHNE U BOCCTAHOBIICHHE.

AxpuauH. CrocoObl TONyYeHUs: W3 TPUPOTHOTO CHIPhS M CHHTE3 M3 O0-aHWIMHOOCH30WHOU
KHCIOThl.  Du3nueckue  CBOWCTBA.  OJJEKTPOHHOE  CTPOCHHME  MOJIEKYJIbl  aKpUIUHA U
apOMaTUYHOCTh. XMMUYECKHE CBOWCTBA: OCHOBHBIE CBOMCTBA (pEaKIMM KaK TPETUYHOTO aMHUHA),
peakuuu SE apom.u SN, okucieHue, BocCTaHOBIEHHE. bronornueckas akTUBHOCTh M IIPOU3BO/IHBIE:
ButaMuH PP, Burammsbsl rpynnel B (HUKOTHHOBass KuUCIIOTa, HUPHUAOKCAlb, INHUPHUIOKCHUH,
MUPHUIOKCAMUH), KOpIWAaMUH, W30HWA3uM, GrTuBasun, mnpomenon, okcuH, 5-HOK, puBanomn,
JTMKYMapoH, JIyT€OHHH, KBEPLETHH, BUTaMHUHbI E (ToKO(epoi), KaTeXHHbI, aHTOLHAH.

Texymui KOHTPOJIb

Bun (hopma) KoHTpOIISI, OIIECHOYHBIC MaTEPHAITBI

KoHTposb camocTosiTebHON paboThI

paboyast TeTpaab

Tema 5.3. Ilamu- u wecmuunennvle cemepoyuxkiudecKue COCOUHEHUSL C ()6)/]1/1}1 cemepoamomamu
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[IaTn4IeHHBIE TETEPOLMKINYECKUE COEIMHEHUs ¢ AByMms rerepoaromamu. (1,2- u 1,3-a30mbl).
Homenknarypa u wm3omepust 1,2- wu 1,3-a3omoB. CmocoObl momydeHus 1,2-a30/moB:  u3
1,3-1uKapOOHMIBHBIX COCIMHEHUH C THUIPOKCHIAMHHOM, THUAPA3UHOM M €ro NpPOH3BOIAHBIMH;
n3ainbda,0eTa-HeHACHIICHHBIX KapOOHWIBHBIX COEANHEHHUH ¢ THAPOKCUIAMUHOM U THIIPA3HHOM, U3
MPOM3BOAHBIX  aleTwieHa ¢  jamazometaHoM. CmocoObl  momydenus — 1,3-a3omoB: w3
anb(a-aeTHIIaMUHOKETOHOB, U3 alb(]a-raJoreHOKeTOHOB ¢ aMUAMHAMHU U THOAMHUIWHAMH (METOJ
langa), w3 1,2-AMaMHHOB C KHUCIOTaMu (ambACTUAAMH, CHHpPTaMHu), U3 1,2-TUKapOOHHMILHBIX
coeMHeHUH ¢ (popmanbaernaoM u aMMuakoM. OuU3HUECKUe CBOMCTBA. DIEKTPOHHOE CTPOCHHE M
apomarnyHocTh 1,2- u 1,3-a3o050B. IIMpponbHBIA M NUPUAMHOBBINA aTOMBI a30Ta. XHUMHUYECKHE
cBoiicTBa. KHCIIOTHOCTh U OCHOBHOCTB. AM(OTEpHOCTh UMHJA30J1a, MHpa3zoia U OeH3UMHUIa301a.
Peaxiuu ¢ 3neKTpopUIEHBIMU U HYKJICOPHIbHBIMU peareHTamMu. OTaeNbHbIe IPeACTaBUTENH.
KoHzieHCupOBaHHBIE MATHUYICHHBIE TETEPOLMKINYECKUE COEOUHEHHUS C JBYMS TI€TEpOaToOMOM.
Homenknarypa, wusomepus. CrnocoObl momydeHuss OeH3uMuAazona (U3 o-GEHWICHIUAMIHA).
DNEeKTpOHHOE CTpOeHHE.XHMMHUUYECKHE CBOMCTBA: KHCIOTHO-OCHOBHBIE CBOICTBA, pEaKIUU
AIKUJIMPOBAHUS, AIMJIUPOBAHUSA, PEAKIMU C HYKICOPHIAaMH M DICKTPOPHUIAMH, OKHUCICHHE.
Jnba3on W ero peakiuoHHas CHocoOHOCTh. buonormdeckas axkTUBHOCTH. Ilpou3BOAHBIE:
AQHTUNIUPUH, AMHJONUPHUH, THCTUAMH, THCTAaMHUH, Iu0a30yl, HOpCynb(ha3oi, aHAIbIMH, THAMUH
(ButamuH B1), neHULIUIUTHHBL.

[llecTrusneHHbIE TE€TEPOLUKINYECKNE COEAUHEHNS C IBYMs rerepoaTtomMamu. J(ua3uHsl. (MMpHUIA3HH,
OUpUMUANH, TupasuH). Howmenkmarypa, wuzomepusi. CrnocoObl MONyYeHHs MUPUMHUAMHA.
dusnyeckue CBOUCTBA. JNEKTPOHHOE CTPOEHUE MOJIEKYIIbI IMa3MHOB, apOMAaTUYHOCTh. XUMUYECKUE
cBoictBa. OcHOBHbIE cBoiicTBa (OOpazoBanue comneil), peakuuun SE  apoM.npou3BOJHBIX
NUpUMHUIMHA (TaJlOTeHUPOBAaHUE, HUTPOBAHUE, CylTb(pUpOBaHUE, HUTPO3UPOBAHUE, A30COUYCTAHUE),
peakuuSN (aMMHUpPOBaHHE THUPUMHUINHA U €T0 TaJIOTeHONPOU3BOAHBIX, PEAKLIUHU C AJKOTOISATaAMU
u 11p.). ['uapoxkcunpon3BoHble MTUPUMHINHA: ypall, 0apOuTypoBast kuciaoTa. JlakTuM-akramHast
U KETO-€HOJIbHAsl TayToMepusi.buonornyeckas akTUBHOCTb IPOU3BOJHBIX MMPUMMIMHA U NTHPA3UHA!
Oapoutyparsl (6apoutan, henodbapoburan, MenuHaN), ypalui, TAMUAH, [IUTO3WH, OPOTOBAsI KUCIIOTA,
cynbhaanasut, cyabpanupasut, TuamuH (Butamut B1). Tuaszun. 1,4-Tuasun u ¢penruazun. Criocod
noiaydeHus: ¢eHTtuazuHa w3 JgudeHntamMuHa. AMuHa3suH. CHHTE3 M CTPOCHHE METHUIIEHOBOTO
cuHero.buonornyeckast akTHBHOCTb IPOM3BOAHBIX (DEHTHA3HHA.

KonnencupoBaHHbie HIECTUYJICHHbIE reTepOLUKINYECKHE COEIMHEHUS c JBYMS
rerepoaromamu.Ilypus, nrepunun, amnokcasud. Homenkiarypa.

Ilypun. CuHTE3 M3 MOUYEBOH KHCJIOTBHL. OJEKTPOHHOE CTPOEHUE IIypMHA W apOMaTUYHOCTD.
XuUMHUUYECKHEe CBOMCTBA: 00IIasi XapaKTepUCTUKA PEaKIIMOHHON CIOCOOHOCTH, KUCIOTHO-OCHOBHBIE
CBOICTBa, 00pa30BaHME COJNEH C CUIBLHBIMH KHUCJIOTaMH M OCHOBHBIMHU peareHTamu. Peakiuu SE:
ANIKWINPOBAHUE,  ALUIUpPOBaHUE, TrajoreHupoBaHue. Peakumn SN nypuHa U ero
TaJIOTEHITPOM3BOAHBIX: HYKJICODUIHHOE 3aMEIleHne B MICNOYHOW W KUCIOW cpene. [wiapokcu- u
aMUHOIIPOU3BOJHBIE ITypHUHA: TUIIOKCAHTUH, KCAHTHUH, MOYEBas KHUCIIOTAa, aJE€HUH, TI'yaHUH, HX
XMMHUYECKHE CBOMCTBA M TayToMepHs. buonormueckass akTUBHOCTB: COJIM MOYEBOM KHCIIOTHI
(ypartsl), TeopuiuinH, TeOOpOMUH, KOGEUH, aJIeHIH, TYyaHUH, THTTOKCAHTHH, KCAHTHH.

Texyuuii KOHTPOJIb

Bun (hopma) KOHTpOIIS, OLIEHOUHBIE MaTepUaTbI

KonTpoas camocTosTenbHON paboThI

pabouas TeTpaab

Tema 5.4. «Cunmes 2-memunibeH3umuoasona

Jlaboparopnas padora Ne 10 «CunTe3 2-MeTHUIOCH3UMIIa301a)»
Texyuuii KOHTPOJIb

Bun (hopma) KOHTpOIIS, OLIEHOUHBIE MaTepUaIbI
3ammTa oT4éTa 1o Ja00paTOPHOU paboTe

Tema 5.5. «Cunmes 6enzompua3zonay
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Jlaboparopnas padora Ne 11 «CunTe3 6eH30TpHa30Ia»
Texyuuii KOHTPOJIb

Bun (hopma) KOHTpOIIS, OLIEHOUHBIE MaTepUaIbI

3ammTa oT4éTa 1o JAa0OpaTOPHOU paboTe

4.3. Conep:xanue 3aHATHI CEMHHAPCKOIO THIIA.

Ounas ¢popma o0yuennsi. Koncyabranum B nepuon ceccuu (2 4.)

Paznen 1. Texnuka Oe3omacHOCTH M MeTOAbI PadoThbl B J1a0OPATOPHUH OPraHHYECKOro
CHHTe3a

Tema 1.1. Texnuka 0e30MacHOCTH U OOOPYIOBaHUE XUMHUYECKOM Jlabopatopuu. MeTonsl
paboThl B XMMHUYECKOH Taboparopuu

Tema 1.2. OuncTKa OpraHMYECKUX BEUIECTB

Pa3znes 2. OCHOBBI CTPOCHUSI U PEAKIUOHHOM CIOCOOHOCTH OPraHM4YeCKUX COeIMHEHM
2u4.)

Tema 2.1. Teopuss cTtpoeHus opraHmueckux coeauHeHui. Kimaccudukamms XUMHUYECKHX
PEaKIH U peareHToB

Tema 2.2. I'eneTnueckast CBSI3b MEXAY PA3IMYHBIMU KJIACCAMU OPIaHUYECKHUX COETUHEHUM (2

q.)

Koncynbranus no nopsiaky npoxoxaeHus U MOATOTOBKE K TPOMEXYTOUHOU aTTeCTalUN
Paznen 3. Aundarnyeckue opraHuyecke coeIuHeHust
Tema 3.1. Anudarnueckue yriieBoI0pOIbl (aTKaHbI, aJTKSHBI U alTKaUCHBI, AJIKIHBI)

Tema 3.2. ['aioreHONpOU3BOIHBIE YTIIEBOAOPOI0OB

Tema 3.3. Anudarnueckue ruapokcuiconepxkamue coeguHenus. IIpocteie 3¢upbl u
OpraHMYECKHE OKUCU

Tema 3.4. Amudarnueckue KapOOHWIIbHBIE COCIMHECHHS. Aymdarndeckue KapOOHOBBIC
KHCJIOTHI

Tewma 3.5. Anudarudeckue a30TcoaepKaliiue CoeTuHEHUs
Tema 3.6. I'mapokcukuciaotel. OnTudeckas H30Mepusl.
Tema 3.7. YrneBozsl

Tema 3.8. «Cunte3 1-6pomnponana

Pa3nes 4. ApomaTuyeckHne OpraHu4ecKue coeJHHeHHs

Tema 4.1. Apomarumueckue ymieBomoponabl. beHzon wu  ero romonoru. Peakuuu
ANeKTpoPHIIbHOTO 3amelieHus. [IpaBuna oprueHTanuu.

Tema 4.2. T'anoreHo- 1 HUTPO-MPOU3BOAHBIE APEHOB. APOMAaTHUECKHE CYIIb(OKUCIOTHI
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Tema 4.3. ®eHoBI U APOMATUYECKNE CIHUPTHI.
Tema 4.4. ApoMaTnueckre aMUHbI. ApOMaTHUECKHUE TUA30- U A30COEIUHEHUSI.

Tema 4.5. Apomarnueckue KapOOHWJIbHBIE COENMHEHHMA. ApomaTHueckue KapOOHOBBIE
KHCIIOTBI

Tema 4.6. «Cunre3 cynbhaHUIOBOM KUCITOTHI

Tema 4.7. «Cunte3 >THIIOEH30aTa

Tema 4.8. «Cunre3 N-heHunmpornanaMmuaay

Tema 4.9. «Cunte3 N,N-AUMETUI-IT-HUTPO30AHUITMHA»

Pazjea 5. I'erepounkiinyeckue opraHnveckue coeJMHeHUs
Tema 5.1. [IaTHuIIeHHBIE TETEPOLMKINYECKUE COEIUHEHUS C OTHUM I'€T€pOaTOMOM

Tema 5.2. lllecTuuneHHbIE TETEPOLUKINYECKUE COEAUHEHNS C OJHUM Ie€TEPOaTOMOM.

Tema 5.3. Ilatm- MW 1IECTUWIEHHBIE TE€TEPOLUKINYECKUE COEIUHEHUS C JBYMs
rerepoaroMaMu

Tema 5.4. «Cunres 2-MeTHIOCH3UMHUIA30/1a))

Tema 5.5. «CunTte3 6eH30TpHUA3051a»

4.4. Conep:xaHue 3aHATHII CEMMHAPCKOI0 THIIA.

Ounas ¢popma o0yuenusi. Koncyjabrauuu B nepuox reopernyeckoro ooydenus (12 u.)

Paznea 1. Texuuka 0e30mMacHOCTH W MeTOAbI PadoThl B JIA0OPATOPHH OPraHUYECKOro
CHHTe3a

Tema 1.1. Texnuka 6e30mMacHOCTH W OOOpPYJOBaHHUE XMMHYECKOW jabopaTopuu. MeTombl
paboTHI B XUMHUYECKOM JTabopaTopuu

Tema 1.2. OuncTka OpraHN4YECKUX BEIIECTB

Pa3znen 2. OcHOBBI CTPOEHHMS M PEAKIMOHHOH CNMOCOOHOCTH OPraHMYeCKHUX COeINHEeHMH
(12 4.)

Tema 2.1. Teopus cTpoeHHUs OpraHM4ecKux coequHeHui. Kiaccupukanms XuMHUUECKHX
peaKkui U peareHToB

Tema 2.2. I'eneTnueckast CBA3b MEXKIY Pa3TUIHBIMH KJIaCCaMU OPTaHUYECKUX COeAMHEHUH (2
q.)
Koncynpranus no temam:
1. xomnokBuyma Nel: Anumdarudeckue yrIeBOAOPOIbI (alKaHBI, AJIKEHBI, AJTKaJAWUCHBI, AJKUHBI),
raJIoreHCoJiep>Kallie IMPOU3BOJAHBIE aTU(PATUYECKUX YIVIEBOJOPOJOB (raJOreHONpPOU3BOIHBIE),
KHCIIOJIEpKaIlle MPOU3BOAHBIE alu(aTHUYEeCKUX YIIEBOIOPOIOB (CHUPTHI, MPOCThIE 3(UPHL,
OpTraHUYECKHUE OKHCH).
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2. xomrokBuyma Ne 2: KwuclIomepXallue MPOU3BOIHBIE alu(ATHUYECKUX  YIIIEBOIOPOIOB
(kapOOHUIIBLHBIE COCAUHEHUS). KapOOHOBBIE KHCJIOTHI (MOHO- M JUKApOOHOBBIC KHUCIOTHI M HX
MIPOU3BOAHBIE), a30TcoziepKaIue MIPOU3BOAHBIE anuQaTuyecKux YIJIEBOIOPO/IOB
(HUTPOCOCTUHEHNSI, AaMUHBI).

Tema 2.2. I'eHeTHYecKasi CBA3b MEXK/Y PAa3IUYHBIMU KJlacCaMU OPTraHMYECKUX COCTUHEHUH
(10 1)

Koncynpranms no temam:

1. kommokBuyma Ne3: Apomarnyeckue  YIJIEBOJOPOAbI, TaJOr€H- HWHHUTPOIPOU3BOIHbBIC
apoOMaTUYeCKUX YIIEBOIOPOJIOB, apoMaTUdecKue Cyab(OKUCIOTH, (EHOIbl M apoMaThuyecKue
CIHPTHIL.

2. xommokBuymMa Ne 4: apoMaTHyecKHWe: aMHUHBI, JHa30- M a30COCIWHEHHUS, KapOOHWIIbHBIC
COEIMHEHMS, KApOOHOBBIE KHCIIOTHI.

2. koyutokBruyMa Ne 5: reTepOlUKINYeCKUe COSAMHEHUS: TISATU- U MIECTUYJICHHBIE TETEPOLIMKIIBI C 1
reTepoaToMOM, MATU- U HIECTUUJICHHBIE TeTEPOLUKIIBI C 2 TETepOaTOMaMHU.

Pazgen 3. Anudarnyeckue opranndeckue coeJuHEeHUst
Tema 3.1. Anudarnueckue yriieBoI0pOIbI (aJTKaHbI, aJTKSHBI U alTKaUCHBI, AIKIHBI)

Tema 3.2. ['aioreHONpOU3BOIHBIE YTIIEBOAOPOI0B

Tema 3.3. Anudarnueckue ruapokcuiconepxkamue coeguHenus. IIpocteie 3¢upbl u
OpraHUYECKHE OKUCU

Tema 3.4. Anudarnueckue KapOOHWIIBbHBIE COCIMHEHHS. Aymdarndeckue KapOOHOBBIC
KHCJIOTHI

Tema 3.5. Anudarudeckue a30TcoaepKaliiue CoeTuHEHUs
Tema 3.6. I'mapokcukuciaotel. OnTudeckas H30Mepusl.
Tema 3.7. YrneBozs!

Tema 3.8. «Cunte3 1-6pomnponana

Pa3nes 4. ApomaTuyeckHne OpraHu4ecKue coeJHHeHHs

Tema 4.1. Apomarumueckue ymieBomoponabl. beHzon wu  ero romonoru. Peakuuu
ANeKTpOoPHIIbHOTO 3aMeleHus. [IpaBuna oprueHTanuu.

Tema 4.2. T'anoreHo- 1 HUTPO-MPOU3BOAHBIE APEHOB. APOMAaTHUECKHE CYITb(OKUCIOTHI
Tema 4.3. ®eHoBI U APOMATUYECKUE CIHUPTHI.
Tema 4.4. ApoMaTrueckre aMUHbI. ApOMaTHUECKUE TMA30- U A30COEIUHEHUSI.

Tema 4.5. Apomarnueckue KapOOHWJIBHBIE COENMHEHHMA. ApomaTrHueckue KapOOHOBBIE
KHCIIOTBI

Tema 4.6. «Cunre3 cynbhaHUIOBOU KUCITOTHI)

Tema 4.7. «Cunres >3TmiiOeH30aTaY
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Tema 4.8. «Cunte3 N-enmimponanamMmuaar»
Tema 4.9. «Cunre3 N,N-1uMeTun-n-HUTpo30aHUINHAY)

Paspnen S. I'erepouukianyeckue opraHn4ecKue CoeIMHeHus
Tema 5.1. [IaTHUIEHHBIE TETEPOUUKINYECKUE COCTUHEHUS C OTHUM T€TEPOATOMOM

Tema 5.2. lllecTuuneHHble FeTEPOIUKIMYECKUE COEAMHEHUS C OJJHUM I€TePOaTOMOM.

Tema 5.3. IlaTM- W WECTUWICHHBIE TETEPOLMKINYECKAE COCAMHEHUS C JByMSA
rerepoaroMaMu

Tema 5.4. «Cunres 2-MeTWIOSH3UMUIA30J1a)

Tema 5.5. «Cunte3 OeH30TpHa30Ia»

4.5. Conep:xaHue 3aHATHI CEMHHAPCKOIO THIIA.
Ounas ¢popma o0yuennsi. KoHTakTHBIE Yachl HA aTTeCTALMIO B epuoA o0ydyeHnus (2 4.)
Pasznen 1. Texnuka Oe3omacHOCTH M MeTOAbI PadoThbl B J1a0OPATOPHUH OPraHUYeCKOro
CHHTe3a

Tema 1.1. Texnuka 0e30MacCHOCTH U OOOPYIOBaHME XUMHUYECKOM Jabopatopuu. MeTonsl
paboThl B XMMUYECKOH T1aboparopuu

Tema 1.2. OuncTKa OpraHMYECKUX BEUIECTB

Pasznesn 2. OCHOBBI CTPOEHHS U PEAKIIMOHHO CIIOCOOHOCTH OPraHUYeCKUX COeIMHEHM i

Tema 2.1. Teopuss cTpoeHUs OpraHM4ecKHx coequHeHui. Kiaccupukanus XuMHUUECKHX
peaKkui U peareHToB

Tewma 2.2. ['eHeTnueckas CBA3b MEXKy Pa3IMYHBIMU KJIaCCaMH OPraHUYECKUX COECTMHEHUH

Paznen 3. Aundarnyeckue oprannyeckue coefuHeHud (2 4.)
Tema 3.1. Anudarnueckue yriieBoI0pOabl (aTKaHbI, aJTKSHBI U alTKaUCHBI, AIKIHBI)

Tema 3.2. ['aioreHONpOU3BOIHBIE YTIIEBOAOPOI0OB

Tema 3.3. Anudarnueckue Truapokcuiconepxkamue coeguHenus. IIpocteie 3¢upbl u
OpraHUYECKHE OKUCU

Tema 3.4. Amudarnueckue KapOOHWIIbHBIE COCIMHEHHS. Aymdarndeckue KapOOHOBBIC
KHCJIOTHI

Tema 3.5. Anudarudeckue a30TcoaepKaliiue CoeTuHEHUs
Tema 3.6. I'mapokcukuciaorel. OnTudeckas H30Mepusl.

Tema 3.7. YrnieBoasl
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Tema 3.8. «Cunte3 1-6pomnponanay (2 4.)

Pasnes 4. ApomaTuyeckHne OpraHu4ecKue coeJHHeHHs

Tema 4.1. Apomarumueckue ymieBomoponabl. beHzon wu  ero romonoru. Peakuuun
anexTpodmibHOrO 3amernenus. [Ipasuna opuenranuu.

Tema 4.2. T'anoreHo- 1 HUTPO-MPOU3BOAHBIE APEHOB. APOMATHUECKHE CYITb()OKUCIOTHI

Tema 4.3. ®eHoBI U APOMATUYECKUE CIHUPTHI.

Tema 4.4. ApoMaTnueckre aMUHbI. ApOMaTHYECKUE TMA30- U A30COEIUHEHUS.

Tema 4.5. Apomarnueckue KapOOHWJIBHBIE COENMHEHHMA. ApomaTHueckue KapOOHOBBIE
KHCIIOTBI

Tema 4.6. «Cunre3 cynbhaHUIOBOU KUCITOTHI)

Tema 4.7. «Cunre3 >THIIOEH30aTa

Tema 4.8. «Cunre3 N-heHunmpomnanaMmuaay

Tema 4.9. «Cunte3 N,N-AUMETUI-T-HUTPO30AHUITMHAY»

Pazjen 5. I'erepounkiinyeckue opraHnveckue coeJMHEHU s
Tema 5.1. [IaTH4IIeHHBIE TETEPOLMKINYECKUE COEIUHEHUS C OTHUM I'€T€pOaTOMOM

Tema 5.2. lllecTuuneHHbIE TETEPOLUKINYECKUE COEAUHEHNS C OJHUM Ie€TEPOaTOMOM.

Tema 5.3. Ilatm- MW [IECTUWIEHHBIE TE€TEPOLUKINYECKUE COECIUHEHUS C JBYMs
rerepoaroMaMu

Tema 5.4. «Cunres 2-MeTHIOCH3UMHUIA30/1a))

Tema 5.5. «CunTte3 6eH30TpHUA3051a

4.6. Conep:xaHue 3aHATHII CEMHMHAPCKOIO THIIA.

Ounas ¢popma o0yuenusi. Jlaboparopusie 3ansitus (130 4.)

Paznea 1. Texuuka 0e30mMacHOCTH W MeTOAbI PadoOThl B JIA0OPATOPHH OPraHUYECKOro
cunre3a (14 4.)

Tema 1.1. Texnuka 6e30mMacHOCTH W OOOpPYJOBaHHE XMMHYECKOW jabopaTopuu. MeTombl
paboThl B XUMHUYECKOU JabopaTopuu (6 49.)
1. BBozmHOE 3aHsTHE MO TEXHUKE 0€30MaCHOCTH M 00OPYAOBAHHUIO B XMMUYECKOM JTaOOpaTOpHH.
2. BBomHoe 3aHsATHE O METO/IaM PabOThl B XUMHYECKON JJabopaTopuu.
3. KommokBuyM 1o TexHHKE O€30MacHOCTH, OOOPYIOBAaHHMIO M MeTojaM pPabOThl B XMMHUYECKOH
JabopaTopumu.

Tema 1.2. OuncTka opraHUYeCcKUX BemecTB (8 4.)
1. Jlaboparopuass pabora Ne 1 «OuucTKa TBEpAOrO OPraHMYECKOTO BEIIECTBA METOJOM
MEePEKPHUCTATUTH3AIIID
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2. JlaboparopHas pabora Ne 2 «OumuCTKa >KHJIKOTO OPTaHMUYECKOTO BEIIECTBA METOAOM TMPOCTOM
MEPETOHKID

3. JlaboparopHasi padora Noe 3 «OuucTKa CMECH XHUIKUX OPraHUYECKUX BEIIECTB METOIIOM
(hpakIMOHHON TIEPETOHKM)

4. JlaboparopHast pabora Ne 4 «OuncTKa KUAKOTO OPraHUIECKOTO BEIIECTBA METOIOM IEPETOHKH C
BOJISIHBIM ITapOM»

Pa3znen 2. OcHOBBI CTPOEHHMS M PEAKIMOHHOH CMOCOOHOCTH OPraHMYeCKHUX COeINHEeHHH
(24 4.)

Tema 2.1. Teopuss cTpoeHUs OpraHM4ecKHx coequHeHui. Kiaccupukanus XuMHUUECKHX
peakuuii u peareHToB (4 4.)

1. Teopus cTpoeHUsI OPTaHUYECKUX COSAUHEHUN
2. Knaccugukanusi XMMHUYECKUX PEAKIMA U peareHToB

Tema 2.2. I'eneTnueckast CBsI3b MEXy Pa3IMYHBIMU KJIACCAMHU OPTaHUYECKUX COETUHEHUH (8

9.)
1. KommokBuym Nel mo Temam: Aumdaruyeckue yriueBOIOpOAbI (aJKaHbI, alKEHbI, alKaIHEHBI,
aJIKUHBI), raJloreHCcoeprKalye IIPOU3BOAHbIE anupaTuyecKux YIJIEBOOPO/IOB

(rasoreHONpON3BOHBIC), KUCIOAEPKAIIUE TPOU3BOJHBIE aTH(PaTHIECKUX YIIIEBOJOPOAOB (CIHUPTHI,
pocThIe 3(UPBI, OPraHUYECKUE OKUCH).
2. KomnokBuyM Ne2 mo TemaM: KHUCIOIEpKalllue MPOU3BOJIHBIE alM(paTUYECKUX YIICBOAOPOIOB
(kapOOHMIIBHBIE COCIUMHEHMS). KapOOHOBBIE KHCIOTHI (MOHO- M JMKApOOHOBBIE KHUCIOTHI M HUX
IIPOU3BOAHBIE), a30TcozepKalue IIPOU3BOAHBIE anupaTuyecKux YIJIEBOIOPO/IOB
(HUTPOCOEIUHEHM S, AMUHBI).

Tema 2.2. I'eHeTnueckas CBA3b MEXAY Pa3INYHBIMU KJIACCAMHU OPTaHUYECKUX COEIMHEHUN
(12 4.)
1. xomnokBuyma Ne3: Apomarmdeckue  yII€BOAOPOAbI, TajJoOreH- HWHUTPONPOU3BOJHBIE
apOMaTHYECKUX YIJIEBOJOPOAOB, apOMaTHUYECKUE CYIb(OKUCIOTH, (EHOJIBI M apOMaTHYECKUE
CIIUPTBHI.
2. xomnokBuyma Ne 4: apomMaTM4ecKHe: aMHHBI, JMa30- M a30COCAWHEHHs, KapOOHWIbHBIC
COEMHEHUSs], KApOOHOBBIE KUCIIOTHI.
2. xoutokBuyma Ne 5: reTeponUKINYECKUE COEIUHEHUS: TATH- U IECTUUIEHHBIE TeTEPOLUKIIBI C 1
reTepoaToOMOM, IATU- U HIECTUUIICHHBIE T€TEPOLUKIIBI C 2 TETEPOATOMAMHU.

Pasnen 3. Aumparndyeckne opranndeckue coenuHenus (36 4.)
Tema 3.1. Anudarnyeckue yriaeBoaopos! (aTKaHbl, AIKCHBI U aTKaUEHBI, aTKHHBI) (8 4.)

1. BBogHOE 3aHATHE IO HOMEHKJIATYPE W U30MEPUU ATTKAaHOB
2. AnkaHbl

3. AJIKeHBI U aJIKaJueHbI

4. ANKUHBI

Tema 3.2. 'anoreHONPOU3BOIHBIC YTIIEBOIOPOIOB (2 U.)
1. lasiorenonpon3BoaHbIC aTU(aTHIECKUX YIIIEBOJOPOIOB

Tema 3.3. Anudarnueckue ruapokcuiconepxkamue coeguHenus. IIpocteie 3¢upbl u
OpraHu4ecKHe OKUcH (4 4.)

1. CiupTsl.
2. IIpocTslie 3¢hupbl 1 OPraHUYECKUE OKUCH

Tema 3.4. Amudarnueckue KapOOHWIbHBIE COeAMHEHUs. Anudarnueckue KapOOHOBBIE
KUCIOTHI (6 4.)

1. KapOoHunbHbBIE COSTUHEHHUS
2. MoHOKapOOHOBBIE KUCIOTHI U UX MTPOU3BOIHBIC
3. JlukapOOHOBBIEC U HEMPEEIBbHBIE KUCIOTHI U MX TIPOU3BOIHBIC

Tema 3.5. Anudarnyeckue a30TcoaepKaime coeTuHeHus (2 9.)

1. Anudarnyeckue a30TcoaepKaire COeTUHEHMs (aMUHBI, HUTPOCOEMHEHNS )
Tema 3.6. ['mapoxcukucinorsl. OnTudeckast uzomepus. (4 4.)

1. T'uIpOKCUKUCTOTHI
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2. OnTuueckasi u3oMepus
Tema 3.7. YrmeBoss! (6 4.)

1. MoHocaxapuibl: HOMEHKJIATypa, U30MEPHS
2. MoHocaxapu/ibl: XUMUYE€CKHE CBOMCTBA
3. Onuro- v NoJrucaxapu/ibl.

Tema 3.8. «Cunte3 1-6pomnpomnanay (4 4.)
1. JTabopatopnas padota Ne 5 «Cunre3 1-6pomripomnanay
YacTs 1: cunTtes
YacTb 2: BEIIEJICHHE U OYHUCTKA
Pasnes 4. ApomaTtuyeckue opranudeckue coequHeHus (36 4.)

Tema 4.1. Apomarumueckue ymieBomoponabl. beHzon wu  ero romonoru. Peakuuun
anekTpodribHOTO 3amernienus. [IpaBuia opueHTauu. (4 4.)

1. Apomarnueckue yriieBoJopoabl. beH30i u ero romosory.
2. Peakuuu snexrpoduiibHOTO 3amenienus. [Ipapuia opueHTaINN.

Tema 4.2. 'aoreHo- 1 HUTPO-TIPOU3BOIHBIE APEHOB. APOMAaTUUYECKHUE CYIb(POKUCIOTHI (4 4.)

1. 'anoreHo- 1 HUTPO-IIPOU3BOAHBIE APEHOB
2. Apomarnueckue cyab(OKHCIOTH U UX IPOU3BOIHBIC

Tema 4.3. @eHobI U apOMaTHYECKUE CHUPTHL. (4 4.)
1. deHosbl 1 ApOMaTUYECKUE CIUPTHI
Tema 4.4. ApoMaTrueckie aMUHBI. ApOMaTHYECKHUE TUa30- U a30CoeNuHeHus. (4 4.)

1. Apomarnueckrie aMUHbI
2. ApoMarrueckue Aua3o- U a30COCANHEHUS.

Tema 4.5. Apomarnyeckue KapOOHHIIbHBIE COCAUHEHHUS. ApOMaTHUECKHE KapOOHOBBIC
KHUCJIOTHI (4 4.)

1. Apomarnueckue KapOOHWIIbHBIE COCTUHECHHS
2. Apomarnueckre KapOOHOBBIE KHCIOTHI

Tema 4.6. «Cunre3 cynbhaHUIOBOU KUCIOTHD (4 4.)

1. JTaboparopHas padota Ne 6 «CuHTe3 Cyab(haHUIOBON KUCIOTHD)
YacTs 1: cunres
YacTb 2: BBIJICIICHNE U OYHCTKA

Tema 4.7. «Cunre3 >TriioeH3zoatay (4 4.)

1. JTaboparopHas padota Ne 7 «Cunre3 3TunOeH30aTa»
YacTs 1: cunres
YacTh 2: BBIICIICHNE U OYHCTKA

Tema 4.8. «Cunre3 N-denunmpomnanamuaay (4 4.)

1. JlaboparopHas padota Ne 8 «Cunre3 N-eHunmponanamuia
YacTs 1: cunres
YacTb 2: BBICIICHNE U OYHCTKA

Tema 4.9. «Cunre3 N,N-IuMeTHII-TI-HUTPO30AHUIUHAY (4 4.)
1. JTaboparopnas padora Ne 9 «Cunre3 N,N-IUMETHI-TT-HUTPO30AHIINHA)
YacTs 1: cunres
YacTb 2: BBICIICHNE U OYHCTKA
Pazgea S. I'erepounkianyeckne opranudeckue coeqnuenns (20 4.)
Tema 5.1. [IaTruneHHbIe reTEPOLMKINYECKUE COSAMHEHUS C OJJHUM TeTepoaroMoM (4 4.)

1. IlaTuneHHEBIC FETCPOHUKINICCKHUEC COCTUHCHHUA C OJHUM I'€TCPOATOMOM
2. KOH,I[CHCI/IPOBaHHBIe IIATUYICHHBIC TCTCPOUUKITINICCKUE COCAMHCHUSA C OAHHUM I'€TE€POaTOMOM

Tema 5.2. lllecTuuiieHHBIE TETEPOIMKINICCKIE COSTUHEHUS C OTHUM TeTepoaToMoM. (4 d.)

1. lllecTuusieHHBIE TETEPOLMKINYECKUE COEIMHEHUS C OJHUM I'€TEpOaTOMOM
2. KoHzieHCcupOBaHHBIE HIECTUYIIEHHBIE TETEPOLMKINYECKUE COEAUHEHNS C OJJHUM Ie€TeEpOaToMOM

Tema 5.3. Ilatu- MW 1IECTUWIEHHBIE TE€TEPOLUKINYECKUE COECIUHEHUS C JBYMs
rerepoaTroMamu (4 4.)
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1. [IaTH4IIEHHBIE TETEPOLUKINYECKUE COETMHEHUS C IByMsI FeTepoaroMaMu
2. lllecTuusieHHBIE TETEPOLIMKINYECKAE COCTUHEHUS C IByMsI F€TepOaToOMaMu

Tema 5.4. «Cunre3 2-MeTHIOCH3UMI1a3071a» (4 1.)

1. JTaboparopnas padota Ne 10 «CunTe3 2-MeTHI0SH3UMUIA30]1a
YacTs 1: cunres
YacTb 2: BBIJICIICHNE U OYHCTKA

Tema 5.5. «Cunre3 6en3orpuasomnay (4 4.)

1. JTaboparopnas padora Ne 11 «Cunre3 6eH30TpHa30Ia»
YacTs 1: cunres
YacTb 2: BBICIICHNE U OYHCTKA

4.7. Conep:xaHue 3aHATHI JIEKIITMOHHOTO THIIA.

Ounas ¢popma o0yuenus. Jlekuuu (62 u.)

Paznea 1. Texuuka 0e30mMacHOCTH W MeTOAbI PadoThl B JIA0OPATOPHH OPraHUYECKOro
CHHTe3a

Tema 1.1. Texnuka 6e30mMacHOCTH W OOOpPYJOBaHHUE XMMHYECKOW jabopaTopuu. MeTombl
paboTHI B XUMHUYECKOM JTaO0opaTopuu

Tema 1.2. OuncTka OpraHN4YeCKUX BEILIECTB

Pa3znen 2. OcHOBBI CTPOEHHS M PEAKIMOHHOH CMOCOOHOCTH OPraHMYeCKHUX COeINHEeHHH
4 4.)

Tema 2.1. Teopuss cTpoeHUs OpraHM4ecKux coequHeHui. Kiaccupukanms XuMHUUECKHX
peakuuii u peareHToB (4 4.)

1. Teopus cTpoeHUsI OPTaHUYECKUX COSAUHEHUN
2. Knaccugukanusi XMMHUYECKUX PEAKIMNA U peareHToB

Tema 2.2. ['eHeTHUECKasl CBA3b MEXKY Pa3IMUHBIMH KJIACCAMU OPraHUYECKUX COETMHEHUI

Paznen 3. Anudarudyeckue oprannyeckKue coeiuHenus (26 4.)
Tema 3.1. Anudarnyeckue yriaeBoaopos! (aIKaHbl, AIKCHBI U aTKaIUeHBI, aTKHHBI) (6 4.)

1. AnxaHsbl
2. AJIKEHEI U alIKaJUEHBI
3. AJIKUHEI

Tema 3.2. 'amoreHONTPOU3BOIHBIE YTIIEBOAOPOIOB (2 4.)
Tema nexruu: "l"anoreHONpon3BoAHbICATN(ATHYECKUX YITIEBOAOPOIOB"

Tema 3.3. Ammdarudeckue THIPOKCUICOAEpKame coeauHeHus. [IpocTteie adupsl u
OpraHUYeCKHe OKUCH (2 4.)
Tema nexmuu: "OQHO- 1 MHOTOATOMHBIE CITUPTHI"

Tema 3.4. Amudarnueckue KapOOHWIbHBIE COeAMHEHUs. Anudarnueckue KapOOHOBBIE
kuciotel (10 49.)

1. KapOoHUITbHBIE COSIMHEHHUS: alTbICTHIBI

2. KapOoHUIbHBIE COCTUHEHUS: KETOHBI

3. MoHOKapOOHOBBIE KUCIIOTHI

4. TlpousBoaHble KapOOHOBBIX KHCIOT: COJH, XJIOPAHTHAPHUIBI, CIOXKHBIC Y(UPHI, AHTHUAPUIBI,
aMUJIbl, IMHJTbI, HUTPHIIBL.

5. JlukapOOHOBBIE U HETIPEIETbHbIE KUCIIOTHI

Tema 3.5. Anudarnyeckue a30TcoaepKaime coeTuHeHus (2 9.)

Tema nexnuun: "Anudarndeckue a30TcoaepKaiue COSIUHEHHs (AMUHBI, HUTPOCOEIUHEHUS )"
Tema 3.6. ['mapoxcukucinorsl. OnTudeckast uzomepus. (4 4.)

1. T'uIpOKCUKUCTOTHI
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2. OnTuueckasi u3oMepus
Tema 3.7. YrneBonbl

Tema 3.8. «Cunte3 1-6pomnponana

Pa3nen 4. Apomaruyeckne opranudeckue coeqnueHus (20 4.)
Tema 4.1. Apomarumueckue ymieBomoponabl. beHzon wu  ero romonoru. Peakuuu
anekTpodriibHOTO 3amernienus. [Ipapuia opueHTauu. (4 4.)

1. Apomarnueckue yriieBoJopoabl. beH30i 1 ero romMosory.
2. Peakuuu snexrpoduiibHOTO 3amenienus. [IpaBuia oprueHTaINN.
Tema 4.2. ['anoreHo- 1 HUTPO-TIPOU3BOIHBIE APEHOB. APOMAaTUUYECKHUE CYIb(POKUCIOTHI (4 4.)
1. l'asioreHo- U HUTPO-MIPOU3BOJIHBIE APEHOB
2. Apomarnueckue Cyab(OKHCIOTH U UX IPOU3BOIHBIC
Tema 4.3. ®eHoBI U ApOMATUYECKUE CIUPTHL. (2 4.)
Tewmbl nekuuii: "deHosbl 1 apOMaTHYECKUE CIUPTHI"
Tema 4.4. ApoMaTrueckie aMUHBI. ApOMaTHYECKHUE TUa30- U a30COoeNuHeHus. (4 4.)
1. Apomarnueckrie aMUHbI
2. ApoMmarrueckue Aua3o- U a30COEANHEHUS.
Tema 4.5. Apomaruyeckue KapOOHHIJIbHBIE COCAUHEHHUS. ApOMaTHUeCKHe KapOOHOBBIC
KHUCJIOTHI (6 4.)

1. Apomarnueckue KapOOHUIbHBIE COSTUHEHHUS: allbJIeT U/ IbI
2. Apomarnueckre KapOOHHIIbHBIE COCTMHECHHS: KETOHBI
3. Apomarnueckue KapOOHOBBIE KHCIOTHI

Tema 4.6. «CunTte3 cyab(paHUIOBON KHCIOTHD»

Tema 4.7. «Cunte3 3tunbOeH3oata»

Tema 4.8. «Cunte3 N-enmimponanamMuaar»

Tema 4.9. «Cunre3 N,N-1uMeTui-n-HUTpO30aHUINHAY)

Paznen 5. erepouukianyeckue oprannyeckue coeuHenns (12 4.)

Tema 5.1. [IaTruneHHbIe TETEPONMKINYESCKAE COSAMHEHHUS C OJJHUM TeTepoaroMoM (2 4.)
Tembl nexuuii: "[I9THUIEHHBIE TETEPOLMKINYECKHE COEAUHEHNS C OAHUM Fe€TEpOaToOMOM"

Tema 5.2. lllecTuusieHHBIE TETEPOIUKINYCCKIE COSTUHEHHUS C OTHUM TeTepoaToMoM. (4 4.)

1. [llecTuusieHHbIE TETEPOLMKINYECKHE COEIMHEHUS C OJHUM I'€TEpOaTOMOM

2. KoHzeHCcupOBaHHBIE HIECTUYIICHHBIE TETEPOLMKINYECKUE COEAUHEHNS C OJJHUM Ie€TEpPOaToMOM
Tema 5.3. Ilatu- W I1IECTUWIEHHBIE TE€TEPOLUKINYECKUE COECIUHEHUS C JBYMs

rerepoaTroMamu (6 4.)

1. IIaTN4IIEHHBIE TETEPOLUKINYECKUE COETUHEHUS C IByMsI FETEpOaTOMaMu

2. lllecTuuneHHbIE FETEPOLMKINUECKIE COEAUHEHNUS C AByMs T€TEPOaTOMaMHU

3. KoHieHCUpOBaHHbBIE IIECTUUICHHBIE TETEPOLUKINUECKUE COEANHEHNS C ABYMS T€TEPOATOMaMH.

Tema 5.4. «Cunres 2-MeTHIOCH3UMHUIA30/1a))
Tema 5.5. «CunTe3 6eH30TpHUA3051a»

4.8. Conep:kaHue caMOCTOAAITEJIbHOI PadOTHI 00yYAKOIIUXCS

Ounas ¢popma odyuenuns. CamocrosiTesibHast padora crygenra (163 4.)
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Pa3zgen 1. Texnuka 0e30macHOCTH M MeTOABI PadoThl B J1a00paTOPpUM OPraHUYECKOro
cuHTe3a (7 4u.)

Tema 1.1. Texnuka 0e30MacHOCTH U OOOPYIOBaHME XUMHUYECKOM Jabopatopuu. MeTonsl
paboThl B XUMHUYECKOU Taboparopuu (4 4.)
1. IloaroToBka K T€KyIleMy KOHTPOJIIO 3HAHUHI U IPOMEXYTOUYHOU aTTeCTalluK

Tema 1.2. OuncTtka opraHnYecKuX BemecTs (3 49.)
ITonroroBka K TeKyIeMy KOHTPOJIKO 3HAHUM U IPOMEKYTOYHOM arTecTaluu

Paznes 2. OCHOBBI CTPOEHHSI M PEAKIMOHHOM CIOCOOHOCTH OPraHM4YeCKUX COeXUHEeHU
(63 4.)

Tema 2.1. Teopuss cTpoeHHs opraHmueckux coeauHeHui. Kimaccudukamms XUMHUYECKHX
peakiuii 1 peareHToB (2 4.)
[ToaroroBka K TEKyIeMy KOHTPOJIIO 3HAHUW U MPOMEKYTOUYHOM aTTeCTalluN

Tema 2.2. I'eHeTnueckas CBA3b MEXAY Pa3INYHBIMU KJIACCAMHU OPTaHUYECKUX COEIMHEHUN
(10 4.)
ITonroroBka K TeKyIleMy KOHTPOJIKO 3HAHUM U IIPOMEKYTOYHOM arTecTaluu

Tema 2.2. I'eHeTHYecKasi CBA3b MEXKY Pa3IUYHBIMU KJlacCaMU OPTraHMYECKUX COCTUHEHUH
(51 4.)

Paznen 3. Auimdarudeckne opranndeckKue coernHeHus (29 4.)

Tema 3.1. Anudarnyeckue yriaeBoaopoas! (aJKaHbl, AIKCHBI U aTKaIUEHBI, aTKHHBI) (5 4.)
ITonroroBka K TeKyIeMy KOHTPOJIFO 3HAHUM U IPOMEKYTOYHOM arTecTaluu

Tema 3.2. ['amoreHONTPOU3BOIHBIE YTIIEBOAOPOIOB (2 4.)
ITonroroBka K TeKyIleMy KOHTPOJIFO 3HAHUM U IIPOMEKYTOYHOM arTecTaluu

Tema 3.3. Ammdarudeckue THIAPOKCUICOACpKale coeauHeHus. [IpocTteie adupsl u
OpraHUYEeCKHe OKUCH (4 4.)

[ToaroroBka K TEKyIeMy KOHTPOJIKO 3HAHUW U MPOMEKYTOUYHOM aTTeCTalluN
Tema 3.4. Amudarnueckne KapOOHWIbHBIE COCOUHEHHs. Amnudarndeckue KapOOHOBBIC

KUCIOTHI (6 4.)

ITonroroBka K TeKyIleMy KOHTPOJIKO 3HAHUM U IPOMEKYTOYHOM arTecTaluu
Tema 3.5. Anudarnyeckue a30TcoaepKaime coeTuHeHus (2 9.)

ITonroroBka K TeKyIeMy KOHTPOJIO 3HAHUM U IPOMEKYTOYHOM arTecTaluu
Tema 3.6. ['mapoxcukucinorsl. OnTudeckast u3omepus. (2 4.)

ITonroroBka K TeKyIleMy KOHTPOJIFO 3HAHUM U IPOMEKYTOYHOM arTecTaluu
Tema 3.7. YrneBons! (6 49.)

ITonroroBka K TeKyIeMy KOHTPOJIFO 3HAHUM U IPOMEKYTOYHOM arTecTaluu
Tema 3.8. «Cunre3 1-Opommponana (2 4.)

ITonroroBka K TeKyIleMy KOHTPOJIFO 3HAHUM U IIPOMEKYTOYHOM arTecTaluu
Pa3znen 4. ApomaTnyeckne opranudeckue coeanHenus (42 4.)

Tema 4.1. Apomaruyeckue yrieBoaopoAbl. beH3on u ero romonoru. Peakuuun
anekTpodmibHoro 3amerenus. [Ipasuna opuentanuu. (6 4.)

Tema 4.2. 'aoreHo- 1 HUTPO-TIPOU3BOIHBIE APEHOB. APOMAaTUUYECKHUE CYIbPOKUCIOTHI (6 4.)
Tema 4.3. deHoBI M apOMaTHYECKUE CIUPTHL. (5 9.)
ITonroroBka K TeKyIleMy KOHTPOJIFO 3HAHUM U IPOMEKYTOYHOM arTecTaluu

Tema 4.4. Apomarnyeckue aMuHBI. ApOMaTUYECKUE AUAa30- U a30CoeTuHEHNs. (6 4.)

Tema 4.5. Apomarnyeckue KapOOHHIIbHBIC COCAUHEHHUS. ApOMaTHuecKue KapOOHOBBIC
KHUCJIOTHI (6 4.)
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Tema 4.6. «CunTte3 cyabpaHUIOBON KHCIOTHD (4 4.)
[ToaroroBka K TEKyIeMy KOHTPOJIIO 3HAHWW U MPOMEKYTOUYHOM aTTeCTalluN

Tema 4.7. «Cunres stmnoen3oaray (3 4.)
[ToaroroBka K TEKyIeMy KOHTPOJIIO 3HAHUW U MPOMEKYTOUYHOM aTTeCTalluN

Tema 4.8. «Cunte3 N-penmnmnponanamuaa» (3 4.)
[ToaroroBka K TEKyIeMy KOHTPOJIIO 3HAHUW U MPOMEKYTOUYHOM aTTeCTalluN

Tema 4.9. «Cunre3 N,N-auMeTHiI--HUTPO30aHWIUHAY (3 4.)
[ToaroroBka K TEKyIeMy KOHTPOJIIO 3HAHUW U MPOMEKYTOUYHOM aTTeCTalluN

Pasnen 5. lerepounkinyeckue opraHnyecKue coefnHenus (22 4.)

Tema 5.1. [IaTruneHHbIe TETEPONMKINYECKAE COSAMHEHUS C OJJHUM TeTepoaroMoM (5 4.)
ITonroroBka K TeKyIeMy KOHTPOJIO 3HAHUM U IPOMEKYTOYHOM arTecTalun

Tema 5.2. lllecTuuiieHHBIE TETEPOIMKINYCCKIE COSTUHEHUS C OTHUM TeTepoaToMoM. (5 d.)
ITonroroBka K TeKyIeMy KOHTPOJIFO 3HAHUM U IPOMEKYTOYHOM arTecTaluu

Tema 5.3. IlatTh- W WECTUWICHHBIE TETEPOLMKINYECKAE COEAUHEHUS C JByMS
rerepoatroMamu (6 4.)

Tema 5.4. «Cunres 2-meTundeH3umuazonay (3 4.)

[ToaroroBka K TEKyIeMy KOHTPOJIKO 3HAHUW U MPOMEKYTOUYHOM aTTeCTallUuN
Tema 5.5. «Cuntes 6enzorpuazona» (3 4.)

[ToaroroBka K TEKyIeMy KOHTPOJIIO 3HAHUW U MPOMEKYTOUYHON aTTeCTalluN

5. Ilopsaaok nmpoBeeHs MPOMEKYTOUYHOM aTTeCTAIUMN

IIpomesxcymounas ammecmayus: JJughghepenyuposannviii 3auem, Yemeepmuoiil cemecmp.
[TpomexxyTouHas arTecTaius MPOBOAUTCS B BUAE TudHepeHIIMUPOBAHHOTO 3adeTa. [IpomexxyTounHast
arTecTanus MPOBOAUTCSA B (hOpME OLICHKH MOPT(HOIMO W OTBETA CTYACHTA HA BOMPOCHI U 3a7a4u
ounera.

[Topsimok npoBeneHus UG GepeHIIMUPOBAHHOTO 3a4YeTa:

1. 3auet mpoBOAUTCS B MEPHOA TEOPETHUECKOTO 00yueHus. He mormyckaeTcs mpoBeaeHNe 3a4eTa Ha
MOCJIEAHUX AyIUTOPHBIX 3aHATUSIX.

2. TlpenogaBarens MPUHUMAET 3a4€T TOJBKO MPU HATUYMKU BEIOMOCTH W HAJJIeXKAIIUM 00pa3om
o OpMIIEHHO 3a4ETHON KHUKKH.

3. Pesynbrar 3auera oObsIBISICTCS CTYICHTY HEMTOCPEICTBEHHO TIOCIIE €0 CIauH, 3aT€M BBICTABISCTCS
B BEJIOMOCTb M 3aUE€THYIO KHUXKKY CTyzneHTa. [lonokuTenbHas OlIEHKa 3aHOCUTCS B BEAOMOCTb U
3a4ETHYI0 KHHMKKY, HEYIOBJIECTBOPUTEIbHAS OLIEHKA MPOCTABISETCS TOJBKO B BEIOMOCTH. B ciyuae
HESBKHU CTYACHTA JJIs CJJaud 3a4eTa B BEOMOCTH BMECTO OLEHKH JIETAETCs 3aMKUCh «HE SBUIICS.

K mnpomexxyTouHOU aTTecTanMud AOMYCKAETCs CTYACHT, BBIMOJHUBIIMM BCE MYHKTHI TEKYIIETO
KOHTPOJISI C OLIEHKOM «3aUTEHOY.

JuddepeHInMpOBaHHbIN 3a4eT MPOBOAWTCS B B MUCBMEHHOM BHJE MO Ownery 3adera. CTyaeHT
nueT ouneT B TedeHue 60 MuHyT. bruier coctout u3 4 kareropuii BONpOCOB MO MPOWICHHBIM B 4
CEMECTPE TEMaM:

1. TeopeTnueckuii Bonpoc.

2. CunreTnueckas 3ajava.

3. CxeMa HEeCKOIBbKUX MOCIIEI0BATEIbHBIX PEAKIIUN.

4. Cxema peakiiu AJisi OTHOTO U3 YIJIEBOOB.

busier 3auera cTyneHTa OLIEHUBAETCS C UCIOIB30BAHUEM IIKAJIbl OLEHOK «HEYAOBIETBOPUTEIHHOY,
«YIIOBJIETBOPUTEIBEHOY, «XOPOIIOY, KOTIIMYHO.

VYpoBeHb KauecTBa OTBETA CTYJEHTA Ha 3a4ETe ONPEACIISICTCS MO CASAYIOIMIUM KPUTCPUSIM:

1. OneHka «OTIUYHOY» BBICTABIISETCS CTYACHTY, €CIIU CTYAEHT JEMOHCTPHUPYET MOJHOE MOHUMAHUE
mpOOJIEMBI: CTYJCHT MPEACTABIII MOTHBIC U TOYHBIE OTBETHI Ha 4 BOmpoca Omiiera, mociiej0BaTeIbHO
U JIOTUYHO W3JIOKHI MaTepuan TUCIUIUIMHBL. Bce TpeOoBaHuWs, MpemabsBiseMble K 3aJaHHUIO IO
OCBOCHMIO 3HAHUI U YMEHUM, BBIIIOJIHEHBI:
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— 3HaHHEe MPUHIIUIIOB U 3aKOHOB, JISKAIINX B OCHOBE OPraHMYECKON XUMUMY;

— cBOOOZHOE BiIaJIeHuE TEOPETUUECKUM MaTeprajioM BCEro Kypca;

— CMOCOOHOCTh YCTAaHOBUTH CBSI3b MEX]Iy CTPOCHHEM U XMMHYECKUMH CBOMCTBAMH COEIMHEHUN;
— TOYHOCTH (POPMYIIMPOBOK OMpeeSICHUH, MPaBUI HOMEHKIATYPHI;

— TMpaBWIBHOCTh HAIMMCAHUS XUMHUYECKUX (OPMYS BEIIECTB M CXEM peakluid C MOMOUIbIO
KOHKPETHBIX IPUMEPOB;

— 3HaHHE MEXaHU3MOB U THUIOB XMMHUYECKUX PEaKIuii;

— BBIOOp PALIMOHAIBHOTO MYTH PELIECHUS] CUTYallHOHHOM 3a/1a4M (ONTUMAaJIbHOE KOJIMYECTBO CTAUI
CUHTE3a, MHUHHMAJIbHOE KOJIMYECTBO MOOOYHBIX MPOMYKTOB, OJHO3HAYHOCTH HANpaBICHUS
BBIOPAHHBIX PEAKIINN, YKA3aHUE 00s3aTEIBHBIX YCIIOBUM MPOTEKAHUS PEAKIIUA).

2. OleHKa «XOpOILO» BBICTABIAETCA CTYACHTY, €CJIH CTYAEHT JIEMOHCTPUPYET 3HAYUTEIbHOE
MOHMMAaHHUE MpOoOJIeMbl: CTYIEHT OTBETWJ Ha Ha 4 Bompoca Owujera, IOMYCTWI OLIMOKH B
MOCJIEJIOBATEIbHOCTH W JIOTMYHOCTH H3JIOKEHUS MaTepuana AUCHUIUIMHBL. Bcee TpeboBanus,
MpeIbsABIsieMble K 3aJaHUI0 IO OCBOCHHIO 3HAHUIN 1 YMEHH, BHITOTHEHBDI:

— 3HaHHEe NMPUHIIUIIOB U 3aKOHOB, JISKAIINX B OCHOBE OPraHNMYECKON XUMUMY;

—BIJIaJICHUE OCHOBHBIM TEOPETUYECKHM MAaTepHalioM BCEro Kypca C HE3HAaYUTEIbHBIMU
HETOYHOCTSIMU B OTBETAX;

— CMOCOOHOCTh YCTAaHOBUTH CBSI3b MEX]Iy CTPOCHHEM U XMMUYECKUMH CBOMCTBAMH COEIMHEHUN;
— HE3HAYUTeNIbHbIE HETOYHOCTU (POPMYIUPOBOK OINPENETICHHM, TPaBHUJI HOMEHKIIATYPbI;

— TMpaBWIbHOCTh HANHUCAHUS XUMHUYECKUX (OpPMyNT BEUIECTB M CXEM peakUuui, Ha3BaHUIl
COCIUHCHHI;

— 3HaHHE TOJHKO OCHOBHBIX MEXAaHU3MOB U TUIIOB XUMUYECKUX PEAKIIU;

— BbBIOOp pALMOHAILHOTO PEUICHHs] CUTYal[MOHHOM 3aJauyd C HEKOTOPHIMH HETOYHOCTSIMU B
YKa3aHUM YCIIOBUI peaKIuil.

3. OneHka «yJI0BJIETBOPUTEIHHO» BBHICTABIISIETCS CTYACHTY, €CIIU CTYACHT JEMOHCTPUPYET YACTUUHOE
MMOHMMAaHUE MPOOJIEMBI: CTYJEHT JIOMYCKaeT MOTPEeIIHOCTH, HETOYHOCTH U OIIMOKHM B OTBETax Ha 4
Bolpoca OwusieTa, HEMOCIENOBATEIbHO HW3JIOKWI  MaTepuand JUCHUIUIMHBL.  BonbIIMHCTBO
TpeOOoBaHUH, NPEABABISEMBIX K 3aJaHUI0 110 OCBOCHUIO 3HAHUM U YMEHUM, BBITIOJIHEHBI:

— 3HaHHE HEKOTOPBIX MPUHIIUIIOB ¥ 3aKOHOB OPTaHUYECKOW XHUMHH;

— YaCTUYHOE BIJIaJICHHE TEOPETUUECKUM MaTepHalioM Kypca;

— HECMOCOOHOCTh OOBSICHUTD CBSA3b MEKIY CTPOCHHUEM U XUMUYECKUMHU CBOMCTBAMHU COEIMHEHUII;
— HETOYHOCTb WUJIM IpyOble OIMOKH (GOPMYIHPOBOK OMpEesIeHUH, MPaBUi HOMEHKIATYPHI;

— HETOYHOCTh WJIH TIpyOble OMIMOKM B HAMHCAHHUSI XUMUYECKHUX (OpPMYNT BEIIECTB U CXEeMax
PEaKIIHNiA;

— HE3HaHHE MEXaHU3MOB U TUIIOB XUMHUYECKUX PEaKLUil;

— BBIOOp HEPALIMOHAILHOTO MTYyTH PEIICHUS CUTYAllMOHHOM 3a1a4H.

4. OueHKa «HEYIOBJIECTBOPUTEIHHO» BBICTABISCTCS CTYACHTY, €CJIH CTYIEHT JIEMOHCTPUPYET
HEMOHMMaHWE WIH HEOObIIOE MOHUMAaHKUE MPOOJIEMBI: CTY/IEHT HE OTBETUJI Ha HEKOTOPbIE BOIIPOCHI
Oounera; mpU OTBETEe: HMMEET CyIIEeCTBEHHble MpoOeiabl B 3HAHMM OCHOBHOTO MaTepuaja Io
porpaMMe TUCIUILIMHBL, JOMYCKAaeT CyIIeCTBEHHbIE OIIMOKU MPH U3JI0KEHUN MaTepuaa, KOTopble
HE MOXET UCHPaBUTh Jake TpU TIOMOINM TpernojaBaTenss. MHHHUMalbHBIE TpeOOBaHMUS,
MpeIbsABIsieMble K 3aJaHUIO TI0O OCBOCHHIO 3HAHUI U YMEHMIA, HE BBIITOJIHEHBI.

— TIOJIHOE OTCYTCTBHME OTBETA XOTsI Obl HAa OJUH M3 BOMPOCOB OWIiIeTa, B T.4. OTCYTCTBHE PEILICHUS
CUTYallMOHHOM 3aJ1a4u;

— HECOOTBETCTBUE OTBETA CHOPMYTUPOBAHHOMY B OUJIETE BOIIPOCY;

— HE3HaHHE OCHOBHBIX MPUHIUIIOB U 3aKOHOB OPraHUYECKON XUMUU;

— He3HaHHE OCHOBHBIX KJIACCOB OPraHMYECKUX COCTUHEHHUH U UX CBOMCTB;

— HECMOCOOHOCTh OOBSICHUTD CBSA3b MEKIY CTPOCHHUEM U XUMUYECKUMU CBOMCTBAMHU COEIMHEHUII;
— MHOT'OUYHUCJICHHbIE TPyOble OIMOKH (OPMYIUPOBOK OMpEesICHNH, PaBUI HOMEHKIATYPHI;

— MHOTOUYHUCJICHHbIE TpyOble OMMOKM B HalMCaHUS XUMHUYECKHUX (OpPMYN BELIECTB M CXeMax
pEaKLIHNiA;

— He3HaHHE OCHOBHBIX TUIIOB XMMHYECKHUX PEaKIIHii.

OneHka «yIOBIETBOPUTEIBHO», «XOPOILIO» WU «OTIUYHO» O3HAYaeT YCHEIIHOE MPOXOKIECHUE
MPOMEKYTOYHOHN aTTECTAIUU.

Ecau mo uroram npoBeAeHHOM MPOMEXKYTOUHOM aTTeCTAaIluH, PE3YyJIbTaThl 00yJaroerocs He
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COOTBETCTBYIOT KPHUTEPUIO CPOPMHUPOBAHHOCTU KOMIIETEHIIMH, OOYyYaroleMycsi BBICTaBIIAETCA
OLIEHKA «HE YOBJIETBOPUTEIHHOY.

Ilpomesxcymounas ammecmayus.: Ixzamen, [lamwiii cemecmp.

[IpomexyTouHast arrecrauus MPOBOAUTCA B BHAE Ok3ameHa. [IpoMexxyTouHass aTTecTanus
npoBonuTcs B ¢GopMe OIeHKH MOpTHOIMO M OTBETa CTYACHTA Ha BOMPOCHl U pEIHICHUs 3a7ad
HK3aMEHAllMOHHOTO OueTa.

[Topsnox mpoBeaeHNs SK3aMeHa:

1. Dk3aMeH MPOBOAUTCA B MEPHUOJ SK3AMEHALIMOHHOM CECCHUM, MPEAYCMOTPEHHOM KaJleHIapHBIM
yueOHbIM rpadukom. He gomyckaeTcs mpoBeeHne 3K3aMeHa Ha MOCIeITHUX ayIUTOPHBIX 3aHATHUSX.
2. DK3aMeH JOJKeH HauMHAThCs B yKa3aHHOE B PAacCIMCAaHUU BpeMsl U MPOBOJUTHCS B OTBEICHHOU
ig 3Toro aynutopuu. CaMOCTOATENbHBIN MEPEHOC SK3aMEHATOPOM BPEMEHU U MeCTa MPOBEECHUs
HK3aMEHa He JI0IyCKaeTCs.

3. [IpenoxaBarenb NPUHUMAET SK3aMEH TOJILKO MPU HAIWYUHM BEIOMOCTH M HajAJexamuM o0pa3oM
0(OPMIICHHOM 3a4€THON KHIKKH.

4. Kputepun OLIEHKM OTBETa CTyJIEHTa Ha 3K3aMeHe, a Takxke (popma ero MmpoBeICHHS TOBOASITCS
MIpEeroiaBaTesieM J10 CBEACHMSI CTYACHTOB /10 Hayalsla HK3aMeHa Ha 3K3aMEHAIIMOHHOW KOHCYJbTalUH.
5. Pesynbrar 5Kk3aMeHa OOBSBISETCS CTYACHTY HEMOCPEICTBEHHO IIOCJIE €ro claudd, 3aTeM
BBICTABIIIETCA B HK3aMEHALIMOHHYIO BEIOMOCTb M 3aU€THYIO KHIXKKY CTylaeHTa. [lomoxutenbHbie
OLIGHKH 3aHOCATCSA B 2K3aMEHAI[MOHHYIO BEIOMOCTb M 3aYETHYIO KHUXKKY, HEYIOBIIETBOPUTEIbHAS
OLIEHKA IMPOCTABISAETCA TOJBKO B SK3aMEHAIIMOHHOW BEJOMOCTH. B ciiydyae HesBKHM cTylaeHTa IS
Ca4M SK3aMeHa B BEJOMOCTH BMECTO OLICHKH JI€IAeTCs 3alUCh «HE SBHUIICS».

K npomexyTouHoll aTTecTaluu AOMYCKAeTCsl CTYIEHT, BBINOJHHUBIIMA BCE IMYyHKTHI TEKYLIETO
KOHTPOJISI C OLIEHKOU «3aUTEHO».

DK3aMeH MPOBOAUTCS B (OpME YCTHOTO OMpOca MO dK3aMEHAIIMOHHOMY OUJIETY, C MpeABAPUTEILHOMN
MOATOTOBKOM B TeueHne 40 MUHYT. DK3aMeHATOp BIIPaBe 3a/1aBaTh BOMPOCHI CTYJICHTY CBEpX OuieTa.
[Ipu mnpoBeneHMHM NPOMEXYTOYHOW aTTeCTalMM MO JUCHUIUIMHE MOXKHO HCHOJIb30BaTh
nepuoandeckyto cucremy .M. Menneneena.

DK3aMEHAIIMOHHBINA OMJIET COCTOUT U3 3 KaTeropuii BOITPOCOB:

1. TeopeTnueckuii Bonpoc no teme "ApoMaTuuecKre COeAMHEHUS "

2. Teopetnueckuii Bonpoc no teme "l eTepounKInyeckue coeuHeHus"

3. CugTreTnueckas 3ajaqa.

VYpoBeHb KauecTBa OTBETAa CTYJAEHTa Ha SK3aMEHAI[MOHHBIN OWUJIET OLEHUBAETCS C UCMOIb30BAHHEM
IIKaJIbl OLIEHOK «HEYIOBIETBOPUTEIBHOY, «YIOBIECTBOPUTEIILHOY, «XOPOLIOY», KOTIHUYHOY.

1. O1eHKa «OTIMYHOY» BBICTABISIETCS] CTYAEHTY, €CIIM CTYIACHT JIEMOHCTPUPYET MOJIHOE MOHUMAaHHe
poOJieMbl: CTyAEHT OTBETHJI Ha BCE 3 BONpOCa HK3aMEHALMOHHOTO OWjieTa, MOCe0BaTeIbHO U
JIOTUYHO M3JOKHWI Marepuan IJUCHUIUIMHBL. Bcee TpeOoBaHUs, NpeabsBiIseMble K 3aJaHUIO 10
OCBOECHUIO 3HAHUN U YMEHU, BBIIIOJTHEHBI:

— 3HaHMEe MPUHIIUIIOB U 3aKOHOB, JISKAIINX B OCHOBE OPraHMYECKON XUMUMY;

— cBOOOAHOE BiIaJIeHUE TEOPETUUECKUM MaTeprajoM BCEro Kypca;

— CMOCOOHOCTH UCUYEPIIBIBAIONIE OTBEUATh HA JOMOIHUTENbHBIE BOIPOCHI IK3aMEHATOPA;

— CMOCOOHOCTh YCTAaHOBUTH CBSI3b MEX]Ly CTPOCHHEM U XMMHYECKUMH CBOMCTBAMH COEIMHEHU;
— TOYHOCTH (POPMYIIMPOBOK OMpeesICHUH, MPaBUI HOMEHKIATYPHI;

— TMpaBWIBHOCTh HAIMMCAHUS XUMHUYECKUX (OPMYS BEIIECTB M CXEM peakluid C MOMOUIbIO
KOHKPETHBIX IPUMEPOB;

— 3HaHHE MEXaHU3MOB U THUIOB XMMHUYECKUX PEaKIuii;

— BBIOOp PALIMOHAIBHOTO MYTH PELICHUS] CUTYAIlHOHHOM 3a/1a4M (ONTUMAaJIbHOE KOJIIMYECTBO CTAUI
CHUHTE3a, MHHHMAJbHOE KOJIMYECTBO MOOOYHBIX MPOMYKTOB, OJHO3HAYHOCTH HANpaBICHUS
BBIOPAHHBIX PEAKIINN, YKAa3aHUE 00s3aTEIBHBIX YCIOBUM MPOTEKAHUS PEAKIIUA).

2. OneHka «XOpoIIoy» €clid CTyACHT IEMOHCTPUPYET 3HAYUTEIbHOE TOHUMaHue MPOOJIEMbl: CTYIEHT
OTBETWJ Ha Bce 3 BOMpPOCA SK3aMEHAIIMOHHOTO OMIIeTa, JOMYCTHII OIIMOKHU B MOCIEI0BATEIbHOCTH U
JIOTUYHOCTH M3JIOKEHHUSI MaTepuaia AUCUUIUIHHBL. Bee TpeboBaHus, MpenbsBiseMble K 3a/JaHUIO 110
OCBOECHUIO 3HAHUN U YMEHUH, BBIIOJTHEHBI:

— 3HaHHE OCHOBHBIX MPUHIIUIIOB U 3aKOHOB, JIEKALINX B OCHOBE OPraHUYECKON XUMUU;
—BJIaJIcHE OCHOBHBIM TEOPETUUYECKUM MaTepHaliOM BCETO Kypca ¢ He3HaYUTEIbHbIMU
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HETOYHOCTSIMU B OTBETAX HA JIOTIOJIHUTEIbHBIE BOTIPOCHI;

— CMOCOOHOCTh YCTAaHOBUTH CBSI3b MEX]y CTPOCHHEM U XMMUYECKUMH CBOMCTBAMH COEIMHEHU;
— HE3HAYUTEeNIbHbIE HETOYHOCTU (POPMYIUPOBOK OIPENETICHHM, MPaBUJI HOMEHKIIATYPbI;

— TMpaBWIbHOCTh HANHUCAHUS XUMHUYECKUX (OpPMYN BEUIECTB M CXEM peakUuid, Ha3BaHUIl
COCIUHCHHI,

— 3HaHHE TOJHKO OCHOBHBIX MEXaHU3MOB U TUIIOB XUMUYECKUX PEAKIIN;

— BbBIOOp pALMOHAILHOTO PEUICHHs] CUTYal[MOHHOM 3aJauyd C HEKOTOPHIMH HETOYHOCTSIMHU B
YKa3aHUM YCIIOBUI peaKIuil.

3. OneHka «yJ0BJIE€TBOPUTEIBHO» BBICTABIISIETCS CTYACHTY, €CIIU CTYACHT JEMOHCTPUPYET YACTUUHOE
MOHMMAaHHUE TMPOOJIEMBI: CTYIEHT OTBETWJ Ha TEOPETHYECKHE BOIMPOCHl YACTHYHO, JOMYCTHII
OLIMOKH, HEMOCJIEeI0BaTeIbHO H3JIOKWI MaTepHuan AUCUMUILIMHBI, HO MPH 3TOM CTYAEHT oOnanaer
HEOOXOUMBIMU 3HAHUSIMU JUIsl UX YCTPAHEHUS IOJ PyKOBOJICTBOM IperojaBaTelis. boabmmHCcTBO
TpeOOBaHUH, NPEABIBISEMBIX K 3aJaHUIO 110 OCBOCHUIO 3HAHUM U YMEHUM, BHITIOJIHEHBI:

— 3HaHME HE BCEX OCHOBHBIX MPUHIUIIOB U 3aKOHOB OPraHUYECKON XUMUU;

— YaCTUYHOE BJIaJICHHE TEOPETUYECKUM MaTepraioM Kypca TOJIbKO B Mpezenax Ouiera;

— CIOCOOHOCTHh OTBEYaTh JHUIIb HAa HE3HAYUTEIbHOE KOJUYECTBO JOIMOJHUTENBHBIX BOMPOCOB
TOJILKO IOJT PYKOBOJICTBOM IpENoaBaTers;

— CIOCOOHOCTh OOBSICHUTH CBSI3b MEXJy CTPOCHHEM M XUMHUYECKUMHU CBOMCTBAMHU COEIMHEHUI
TOJILKO TOJT PYKOBOJICTBOM IpENoaBaTess;

— HETOYHOCTb WUJIM IpyOble OUIMOKH (GOPMYIUPOBOK OMpEesIeHUH, MPaBUi HOMEHKIATYPHI;

— HETOYHOCTh WJIH TIpyOble OMIMOKM B HAMHCAHHUS XUMUYECKHUX (OpPMYN BEIIECTB U CXEMax
PEaKIIHNiA;

— HE3HaHHE MEXaHU3MOB U TUIIOB XUMHUYECKUX PEaKLUil;

— BBIOOp HEPALIMOHAILHOTO MTyTH PEIICHUS CUTYAllMOHHOM 3a1a4H.

4. OueHKa «HEYIOBJIETBOPUTEIHHO» BBICTABISCTCS CTYACHTY, €CJIH CTYIEHT JIEMOHCTPUPYET
HEMOHMMaHWE WIH HEOObIIOE MOHUMAaHKUE MPOOJIEMBI: CTY/IEHT HE OTBETUJI Ha HEKOTOPbIE BOIIPOCHI
Oounera; mpU OTBETE: HMMEET CYIIECTBEHHble MpoOeiabl B 3HAHMM OCHOBHOTO MaTepuajia Io
porpaMMe TUCIUILIMHBL, JOMYCKAaeT CyIIeCTBEHHbIE OIIMOKU MPH U3JI0KEHUU MaTepuaa, KOTOpble
HE MOXET MHCIpaBUTh [JaXe II0J PYKOBOACTBOM IpernoaaBareis. Muorue TpeOoBaHuS,
MpeIbsABIsieMble K 3aJaHUIO TI0O OCBOCHHIO 3HAHUI U YMEHMIA, HE BBIITOJIHEHBI.

— TIOJIHOE OTCYTCTBHME OTBETA XOTsI Obl HAa OJUH M3 BOMPOCOB OMIJIeTa, B T.4. OTCYTCTBHE PEILIECHUS
CUTYallMOHHOM 3aJ1a4u;

— HECOOTBETCTBUE OTBETA CHOPMYTUPOBAHHOMY B OUJIETE BOIIPOCY;

— HE3HaHHE OCHOBHBIX MPUHIIUIIOB U 3aKOHOB OPraHUYECKON XUMUU;

— HE3HaHHE OCHOBHBIX KJIACCOB OPraHMYECKUX COCTUHEHHUH U UX CBOMCTB;

— HECIOCOOHOCTh OTBEYATH HA JIOMOIHUTEIbHbIE HABOSIINE BOIIPOCHI;

— HECMOCOOHOCTh OOBSICHUTD CBSA3b MEKIY CTPOCHHUEM U XUMUYECKUMHU CBOMCTBAMHU COEIMHEHUII;
— MHOT'OUYHUCJICHHbIE TPyOble OIMOKH (OPMYIUPOBOK OMpEesICeHNH, PaBUI HOMEHKIATYPHI,

— MHOTOUYHUCJICHHbIE TpyOble OMMOKM B HalMCaHUS XUMHUYECKHUX (OpPMYN BELIECTB M CXeMax
PEaKIIHNiA;

— He3HaHHE OCHOBHBIX TUIIOB XMMHYECKHUX PEaKIIH.

OneHka «yIOBIETBOPUTENIBHO», «XOPOILIO» WU «OTIUYHO» O3HAYaeT YCIHEIIHOE MPOXOKICHUE
MPOMEXKYTOYHOM aTTECTAIUU.

Ecnu mo wtoram mnpoBeneHHONW NPOMEXYTOUHOM aTTecTalliH, pPe3yJbTaThl OOydarolierocs He
COOTBETCTBYIOT KPHUTEPUIO CPOPMHUPOBAHHOCTH KOMIIETEHIIMH, OOYyYaroleMycsi BBICTaBIISAETCA
OLIEHKA «HE YOBJIETBOPUTEIHHOY.

6. MaTtepuaJIbHO-TEXHHYECKOE H Y4eOHO-MeTOANMYeCKoe ofecrevyeHue TUCIHIINHBI
6.1. [lepeyeHb OCHOBHOI U JOMOJHUTEILHON Y4eOHOM JTUTEPATYPbI
OcHognas tumepamypa

1. TroxkaBkuna H.A. Oprannueckasi xumus [ DneKTpoHHbIN pecypc]: - Mocksa: [DOTAP-Menua,
2015. - 640 - Pexxum moctyma: https://www.studentlibrary.ru/book/ISBN9785970432921.html
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2. IOpoBckas M. A. XuMusg apoMaTHYECKUX TETEPOLUKIMYECKUX COCIUHEHUH [DIEKTPOHHBIN
pecypc]: - MockBa: JlaGoparopus 3Hauuii, 2020. - 210 - Pexum nocryna:
http://www.iprbookshop.ru/37112.html

3. Jlamaes b. 10., Kcenodonrona I'. B., Kyaesa E. B., 3aiinie B. B., Cemaxosa T. JI., SIkoBnes
N. I1. Yacte 1 [Dnexrponnsiit pecypc]: - Cankr-IletepOypr: U3n-Bo CITX®DA, 2012. - 256 c.

4. Kupmosa E. H., ®enoposa E. B., Jlanaes b. 1O., Kosemuna A. I'., Conoa M. B. Yacts II
[DnextrponnsIii pecypc]: - Cankr-IletepOypr: Uzn-Bo CITX®DA, 2016. - 124 c.

Jlononnumenvuas numepamypa

1. Ulerones A. E., KcenodonroBa I. B. VmeHHBbIE Ha3BaHHs OpPraHWYECKHX PEAKIUNA H
peareHToB [DnekTpoHHbIH pecypc]: - Cankr-IleTepOypr: Uzn-Bo CITX®DA, 2015. - 48 c.

2. SxosneB U. II., CemakoBa T. JI. Kypc oprannueckoil Xxumuu [DIEKTpOHHBIM pecypc]: -
Cankr-IletepOypr: Mup u Cembs, 2002. - 272 c.

3. SxosneB W. II., Kupumnosa E. H., ®emoposa E. B., Jlamaes b. 0., Cemakosa T. JI.,
Kcenodonrora I. B., KyBaera E. B. Opranndeckast XumMus : TUIIOBBIC 3aJ]]a4 : aJITOPUTM pelICHUIN
[DnexTponHbIl pecypc]: - MockBa: [DOTAP-Menua, 2018. - 640 c.

4. KyBaeBa E. B., ®enopoBa E. B. OCHOBHbIE TEpMUHBI U MOHATUS B OPraHUYECKUN XUMHH
[Onexrponnslii pecypce]: - Cankrt-IlerepOypr: Uza-so CITX®DA, 2014. - 96 c.

5. Sxoenes W. II., Kupmmnosa E. H., KputuenkoB A. C., Kcenodonrosa I. B. VYrieBoas
[Onexrponnslii pecypce]: - Cankr-IlerepOypr: Uza-so CITX®DA, 2017. - 56 c.

6.2. [IpodeccuonanbHblie 0a3bl JAHHBIX U pecypcbl «UHTEepHET», K KOTOPHIM 00ecneuynBaeTCs
AOCTYN 00YyYAKOIIMXCS

IIpogheccuonanvruvie 6azvi Oanuwix
He ucnonb3yrores.

Pecypcor « Unmeprnem»

1. http://www.studentlibrary.ru - 9bC «Koncynsrant crynenta» : / OOO «Ilomutexpecype». —
Mocxksa

2. http://www.iprbookshop.ru - 35C IPR BOOKS : snekrponnas 6ubnunoreunas cucrema / OO0
Komnanus «Aii [In Ap Meaua»., m.pen. E. A. borareipeBa. — [CapatoB]

3. https://www.organic-chemistry.org/. - Organic Chemistry Potral

6.3. IIporpamMHoe oGecnieyeHne U MH(POPMALIMOHHO-CIIPABOYHBIE CHCTEMbI, HCIIOJIb3yeMble
NPH OCYLIEeCTBJICHHH 00pPa30BaTeIbHOIO NMpoLecca Mo JUCHUIIINHE
Jnst obecrieueHust peaan3aluy JTUCIUIUTMHBI UCTIONB3YETCsl CTaHAAPTHBIA KOMILJIEKT IPOTrPaMMHOTO
obecrieuenuss (I10), Brmovaromuii peryasipHo OOHOBIsIEMOE CBOOOJHO pAacCHpOCTpaHsIeMOe U
munensuondoe 10, B T.u. MS Office.

[TporpammHoOe obecrieueHue Ui aJanTaludyd O0pa30OBaTENbHBIX PECYpPCOB IS OOydalolMXcS U3
YKCJIa JIUL C OTPAHUYEHHBIMU BO3MOXHOCTSAMH 3[JOPOBBSI:

ITporpamma sxpanHoro gocryna Nvda - mporpaMMa 3KpaHHOTO JOCTYIa K CUCTEMHBIM M O(HCHBIM
NPUIIOKEHUSM, BKITIouasi web-0pay3epsl, IOYTOBbIe KIHEHTHI, IHTepHET-MecCeHKEPhl U O(hUCHBIE
nakeTbl. BecTpoeHHas nmonepikka pedyeBoro BeiBoga Ha 6onee ueM 80 s3pikax. [lomaeprkka 60ib11oro
yrcaa OpaillIeBCKUX TUCIICEB, BKIIIOYAs BO3MOKHOCTb aBTOMAaTHUECKOTO OOHAPY)KEHUSI MHOTUX U3
HUX, a TaKKe MOoJIepKKa OpaieBCcKOro BBOAA JJIS JUCIIJIEEeB ¢ OpailieBckol kiaBuatypoil. Urenue
3JIEMEHTOB YIIPABJIEHUS U TEKCTA IIPU UCIIOJIb30BAaHUH JKECTOB CEHCOPHOI'O 3KpaHa.

Ilepeuens npoepammHozo obecneyeHus
(0bHOBNIeHUe NPOU3BOOUMCS NO Mepe NOABNIeHUs HOBbIX 8ePCULL NPOSPAMMbL)
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He ucnonb3zyercs.

Ilepeuensb uHpOpMAYUOHHO-CIPABOUHBIX CUCTEM
(0OHOBIEHUE BBINOIHAEMCA eAHCEHEOETbHO)

He ucnonb3zyercs.
6.4. CnnieniuajibHbIe IOMeLEHUS], J1IA00PATOPUHU U J1a0opaToOpHOe 000py10BaHUE

Jlns obecrieueHusl peanu3aluy TUCIMILITMHBI UCHOJb3YeTCsl 000pynoBaHHE OOIEro Ha3HaueHUs,
CICUATM3UPOBaHHOE 000PYIOBaHUE, 000PYyI0BaHKE, 00CCIICUMBAIOIICE A TAIMIO IEKTPOHHBIX U
NeyaTHbIX 00pa30BaTeIbHBIX PECYPCOB JUIs OOyYaIOMIMXCA M3 YHCIA JIUI C OrpaHUYCHHBIMHU
BO3MO)KHOCTSIMU  3/IOPOBbs, HAOOpPBI JIEMOHCTPALMOHHOTO OOOpYIOBAaHUS W Yy4eOHO-HAIIISTHBIX
MOCOOUH 1O CIHCKY.

O6opynoBanue 00IIETO HA3HAYCHHSI:

[Ipe3enranmonHoe 00opynoBaHUE (MYJIBTUMEIUA-TIPOEKTOP, FKPAH, KOMIIBIOTED IJIsl YIIPABICHUS) -
JUI IPOBEJEHUS JIEKIIMOHHBIX M CEMUHAPCKUX 3aHATHH.

KomnbroTepHslit kiacc (¢ BbixogoMm B Internet) - anms opraHu3aluy CaMOCTOSATENBHOW paboThI
o0yJarommxcs.

OO6opynoBanue, OOECIEUMBAIONICE ATANTAUI0 DJICKTPOHHBIX M TIEYaTHBIX O00pPa30BATEIBHBIX
pecypcoB Ui 00ydaromMXCs U3 YKCIA JIUI C OTPAHUYEHHBIMU BO3MOXXHOCTSIMH 3/10pOBBS (MECTO
pasMeleHus - yueOHO-METOANYECKHUI OT/IeIN, yCTaHABIMBACTCS 110 MECTY MPOBEACHUS 3aHATHH (Ipu
HEOOXOIMMOCTH)):

VYerpoiictBo mopraruBHoe nnsi yBenumueHuss DION OPTIC VISION - npeanazHadeHo ist
O0y4YaroIINXCs ¢ HApYIIEHHEM 3PEHHS C IIeNbI0 YBETHMUEHHs TeKCTa U MoJ00pa KOHTPACTHBIX CXEM
n300paKeHHUS;

DOneKTpOHHBIN py4YHOIl BuaeoyBennunutens Bigger D2.5-43 TV - npennasHaueHo A 00ydaromuxcs
C HapYILLIEHUEM 3PEHHUS [UIsl YBEIMUEHUS U UTEHUS IJIOCKOIIEYaTHOIO TEKCTA;

Pagnoknace (paanomukpodoHn) «Coner-PCM» PM-6-1 (3aymHblii MHAMKTOP) - MOPTAaTHBHASA
3BykoBasi FM-cucrema s oOyd4aromuxcsi C HapylIEHHEM CiIyXa, YAyd4llaromias BOCHpPUSATHE
rOJI0COBOM MH(pOPMALIUH.

Criennanu3upoBaHHOE 000PYIOBAHHE:

y4eOHBIC TTOMEIIICHHS
Bononarpesarens Gorenje OTG 50 SLSIMB - 1 mr.
Hozarop 1-kananeubiid 100-1000mkt - 1 mT.

y4eOHO-1a00paTOpHBIC TTOMEIICHHS
"[lIxad cyxoo3maymurHsiii maboparopuslit IIICBJI-80 ""Kacumos
Becwr nabopatopusie mopraruBHbie EJ-120 (120rx0,01r) - 1 mT.
Becwr mabopatopusie anexkrporasie CE623-C - 1 mT.
Bononarpesarenb MI0CKUH € AIEKTPOHHBIM auctieeM 50 i - 1 T
Kon6onarpesarens [13-4120M - 1 mr.
KoMIiekT MarHuTHOM MEIIaJIKK C AJEKTPOHHBIM KOHTPOJJIEPOM TeMIIepaTypsl U garunkoM MR -
1 .
Hacoc memOpannsiii Bakyymubiii ME 1. - 1 mT.
Cucremusiii 65ok “Hekc Ontuma” B cocTase: - 1 mT.
Cranuus BakyymHas xumuueckas PC 3001 VARIO - 1 mwt.
Touka gqoctyna TP-LINK WASOIND - 1 mr.
[xa¢ cymmnsnerit HICJIB-80 (00-000000000145) - 1 mT.
[lxad xomomunenbit Mediline LKPv 6522 co creknsiHHOM nBepuiei. - 1 mrT.
O6nyvarens Y®-kabuner 254/365 - 1 mt.
[TnuTa snekrpuueckas 1- konpopounas, 1000BT, MAXTRONIC - 1 mrT.

nmn

-1 mr
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Penupkynsarop 6akrepuniuaabiii AMRO-MED-2-30W - 1 mr.
7. Metoanuyeckue yKa3aHus 10 OCBOCHUIO JUCUMILIMHBI (MOLYJIs1)

B xome peanmuzammm y4yeOHOro mporecca IO JUCHUIUITMHE TPOBOIATCS YYEOHBIE 3aHATHS W
BBITIOJTHSIETCSI caMOCTOsITeNbHast pabota. [1o Bompocam, BO3HUKAIONIMM B TPOLECCE BBITOTHEHHUS
CaMOCTOSITEIIbHOW Pa0OTHI, IPOBOMSATCS KOHCYJIBTAIIUH.

Jlnst opraHu3alii U KOHTPOJS CaMOCTOSITEIFHOW pa0OThl OOYyYalOMIMXCS, a TaKKe MPOBEICHHS
KOHCYJIBTAI{ TIPUMEHSFOTCS HHPOPMAITMOHHO-KOMMYHHUKAITHOHHBIC TEXHOJIOTHH:
Nudopmuposanue: http://edu.spcpu.ru/course/view.php?id=1411

KoncynsrupoBanue: http://edu.spcpu.ru/course/view.php?id=1411

KonTpoms: http://edu.spcpu.ru/course/view.php?id=1411

Pazmemnenune yueOHbIx MaTepuanion: http://edu.spcpu.ru/course/view.php?id=1411

YyeOHO-MeTOqNUECKOE 00ECIICUECHHUE:

ComoBa M.B.  Opranuwveckas XuMHS : DJCKTPOHHBIM Y4eOHO-METOAMYECKUN KOMIUIEKC /
M.B.Conopa; ®I'bOY BO CIIX®Y MunznpaBa Poccun. — Cankrt-IlerepOypr, 2018. — Tekct
anekTpoHHbi // QUOC CIIXDY : [caiiT]. — URL: http://edu.spcpu.ru/course/view.php?id=1411. —
Pexxum goctyna: juisi aBTOpU30BaHHBIX MTOJI30BATEIICH.

Memoouueckue ykazanus no gpopmam padomot

Koncynomayuu 6 nepuoo meopemuuecko2o 00yuenus

KoHcynbranum B mepuoj] TEOPETUYECKOTO OOy4eHHUs IMpeaHa3Ha4deHbl I pa3bsICHEHUS MOpsIKa
BBITOJIHEHHSI CAMOCTOATEIBHOM pabOThl M OTBETA HA CIIOKHBIC BOIPOCHI B M3YYECHUU TUCIMILIHHBI.
3azad u 3aJaHUM PEnpOLyKTUBHOIO YPOBHS

Kparkass xapakTeprcTUKa OLIEHOYHOTO CpEICTBA: MpPEACTaBIseT co00i CpeacTBO, MO3BOJSIONICE
OLIEHUBATh W JUArHOCTUPOBATH 3HAHUE (PaKTHUECKOro Marepuaina (0a3oBble MOHSATHS, aJrOPUTMBI,
(bakThl) ¥ yMEHHE MPaBHJIBHO HCIOJIb30BaTh CIIELUAIbHBIE TEPMUHBI W TOHATHUS, Y3HaBaHUE
00BEKTOB M3yUEHHsI B paMKaxX ONPEAEICHHOTO pa3iena AUCUUIUINHBL.

IIpencraBieHne OLEHOYHOIO CPENCTBA B OLIEHOYHBIX MaTepuasax: KOMIUIEKT 3a/1a4 U 3alaHUU

3azad 1 3aJaHUI pEKOHCTPYKTUBHOI'O YPOBHSI

Kparkass xapakTeprcTUKa OLIEHOYHOTO CpEICTBA: MpPEACTaBIseT co00i CpeacTBO, MO3BOJSIONICE
OLIEHUBATh U TUArHOCTUPOBATh YMEHUS CUHTE3UPOBaTh, aHAIM3UPOBATh, 000011aTh (paKTUUECKUHA U
TEOpeTHYECKUl Marepuan ¢  (QOpMyIMpOBAaHHEM KOHKPETHBIX BBIBOJOB, YCTaHOBJIEHHUEM
IIPUYMHHO-CIICACTBEHHBIX CBA3EH.

IIpencraBieHne OLEHOYHOIO CPEACTBA B OLIEHOYHBIX MaTepuaax: KOMIUIEKT 3a1a4 U 3alaHUU

Jlexyuu

Jlexumu npeaHa3zHaueHsb! 11 COOOIIEHNs 00yUYaroIMMCs HEOOX0AUMOTO JIIsl U3YUYESHHUS! TUCIIUTUTUHBI
o0beMa TEOpEeTHUECKOro Marepuana. B paMkax Jekuui mperojaBaTesieM MOTYT peau30BbIBATHCS
CIIeyIOIle HHTEPaKTUBHBIE 00pa3oBaTelbHbIE TEXHOJOTHH: TUCKYCCHS, JIEKIHS C OLIMOKamH,
BHJICOKOH(EPECHITUS, BEOMHAD.

JlabopamopHnule 3anamus

Texymuii KOHTPOJIb 3HAHUI OCYIIECTBISETCS Ha JJAOOPATOPHBIX 3aHATHSIX M TPOBOJAUTCS B hopMe:
Pabouas terpaan

Kparkast xapakTepucTHKa OIEHOYHOTO CPEICTBA: MPEICTABISIET COO0H MUIaKTUICCKII KOMIUICKC,
NpeIHA3HAYCHHBIH JUISI CaMOCTOSATENBHOW Pa0OThI OOydYaromerocss W IO3BOJISIONINN OICHUBATH
YPOBEHb YCBOCHHS MM y4eOHOTO Marepuasa

[IpencrapieHne OLIEHOYHOTO CPECTBA B OIIEHOYHBIX MaTepuaiax: oopaser padboueii TeTpaau
3ammTa oT4eTa o JaboparopHoi padboTte

Kparkass xapakrtepucTHKa OIEHOYHOTO CpPEICTBA: NPEACTaBIsieT COOOW CpPEACTBO KOHTPOJIS,
OpPTraHU30BaHHOE KaK CIeIHaIbHas Oecena nmpermonaBaressi ¢ 00yJaronMcs Ha TEMBI, CBSI3aHHBIE C
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cofiepKaHMEeM OT4YeTa O BBIIOJHEHHOW JabopaTropHOil paboTe, MO3BOJSIONIEE YCTaHOBUTh
CaMOCTOSITEIBHOCTh ~ BBITIOJTHEHHUST  JTaOOpaTopHOW paboOThl, CHOPMUPOBAHHOCTH YMEHUH U
MPaBWJIBHOCTh MPUMEHEHUS TEOPETHUECKUX 3HaHUN B paMKaX TEMBI.

[IpencraBieHne OLIEHOYHOTO CPEACTBA B OL[EHOUYHBIX MaTepHaliax: BOIPOCHI IO TeMe J1abopaTOpHO
paboThI

Konnoksuyma

Kpartkas xapakTepucTHKa OLIEHOYHOTO CPECTBA: MPEACTABISAET COOO0M CPEeICTBO KOHTPOJIS YCBOCHUS
y4eOHOro Marepuaia TEeMbl, pa3iefia WIH pa3leioB IUCIUILUIMHBI, OPraHW30BaHHOE Kak ydeOHOe
3aHATHE B BUJE cOOeCeI0BaHMS MPENnogaBaressi ¢ 00y4aromuMHUCS.

[IpencraBieHue OLEHOYHOTO CPEACTBAa B OLIEHOYHBIX MaTepuajax: BOIPOCH MO Temam/pasienam

IUCIATLINHEL.
Tect
Kparkas XapaKTepUCTUKA OLIEHOYHOT'O cpelncTBa: MIPEICTABIISICT co0oi CHUCTEMY

CTaHJapTU3UPOBAHHBIX 33JaHUMN, MO3BOJISIIOIIYI0 aBTOMATU3UPOBATh MPOLEAYPY U3MEPEHUsT YPOBHS
3HAHUN ¥ YMEHUN 00yJaroIerocs.

[IpencraBieHne OIEHOYHOTO CPEACTBA B OILICHOYHBIX MaTepuaiax: coeruduKkanus 6aHKa TeCTOBBIX
3aJaHul
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