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1. TlepeuyeHb MUIAHUPYEMBIX Pe3yJabTATOB 00y4eHHsI N0 JUCIUIIIHHE, COOTHECEHHBIX
CIJIAHUPYEMBIMH Pe3y/IbTaTaMH OCBOCHHS 00pa30BaTe/bHON NPOrpaMMbl

(c opuenmayueti Ha Kapmovl KOMNeMeHYUuti)

B pesynbrare ocBoeHUs1 00pa30BaTEIBHOM MPOTrPAMMBI 00 yUYAIOITHIICS TOJKEH OBJIA/IETh
CJIEYIOIIMMU Pe3yIbTaTaMu O0yUYEHHUS 110 TUCIUTUINHE!

Kareropus (rpyrmma) ®Popmupyemasn Konx u HaumeHoBaHue Pe3ynbrarhl 00yueHus 1o
KOMIeTeHImiA KomneTeHLus (c WHAUKATOpA JTOCTHKEHUS JTUCIUILTAHE
(mpu Hanmuuuu OITK) yKasaHuemM Koaa) KOMIIETEHLIUU
OobmenpodeccuoHanbHbIE OMMK-1 CnocobeH OIIK-1.1. 3HATh: TEOPETHUUCCKHE

HaBBbIKH

aHaNM3MpPOoBaTb U
NHTEePNPEeTMPOBaTb
pe3ynbTaThbl
XMMUYECKUX
3KCNEPUMEHTOB,
HabtoAeHUN U
n3MepeHum

CucrtemaTusupyer u
aHAJIN3HUPYET PE3yIbTAThI
XUMHUYECKHUX
9KCIIEPUMEHTOB,
HaAOII0ICHUH, U3MEPEHHIH,
a TaKKe pe3yabTaThl
pacyeToB CBOWCTB
BEIIECTB U MaTEPUAJIOB

OCHOBBI 0a30BBIX
XUMHAYECKHUX TUCIUIUTMH
YMeTh: pemaTth TUIIOBBIE

yueOHbIe 3a/1auu 110
OCHOBHBIM (06a30BBIM)
XUMHYECKUM
JTUCIUTUTHHAM
Bnaners: HaBblkamMu
paboThI ¢ y4eOHOM

JUTEepaTypou Mo
OCHOBHBIM XHMUYECKUM

JMCHUIUINHAM

OIIK-1.2. TIpennaraet
UHTEPIPETALIUIO
pe3yabTaToOB
COOCTBEHHBIX
9KCIIEPUMEHTOB H
pac4YeTHO-TEOPETHIECKHIX
paboT C UCIOJIL30BAHUEM
TEOPETUIECCKHX OCHOB
TPaJUIIMOHHBIX U HOBBIX
pa3aesioB XUMUHU

YMeTh: BBINOJIHATH
CTaHJapTHbIE ACHCTBUS
(xmaccudukanms
BEIIECTB, COCTABIICHHE
CXEM IIPOLIECCOB,
CHUCTeMAaTHU3aIHs JAaHHBIX
Y T.I.) C yUETOM
OCHOBHBIX MOHATHUH U
00X 3aKOHOMEPHOCTEH,
(hopMyIupyeMBbIX B
pamkax 0a30BBIX
XUMHYECKHUX TUCITUTUINH

OIIK-1.3. ®opmynupyet
3aKJIFOUYEHHUS ¥ BBIBOJIBI 110
pe3yapTaTam aHajan3a
JUTEPATYPHBIX TaHHBIX,
COOCTBEHHBIX
9KCIIEPUMEHTAIBHBIX U
Pac4YeTHO-TEOPETUICCKHUX
paboT XUMUYECKOU
HaIpaBIEHHOCTH

YMeTb: BBIIOJIHATH
CTaHJapTHbIE ACUCTBUS
(xmaccudukamnms
BEIIIECTB, COCTaBJICHUE
CXEM TIPOILIECCOB,
CUCTEMaTH3allus JaHHBIX
Y T.I.) C yUETOM
OCHOBHBIX TIOHITHH H
00MINX 3aKOHOMEPHOCTEH,
(hopMynHpyeMBbIX B
pamKax 0a30BBIX
XUMHUYCCKHUX JTUCIIMIUTHH

OMMK-2 CnocobeH
npoBoAUTb C

OIIK-2.1. PaGoraer ¢
XUMHYECKUMU
BEIIECTBAMH C

3HaTh: CTaHAApPTHBIC
METO/bI TTOJTYICHHSI,
UJCHTU(DUKAITIT |

! VxaswiBaercs Tonpko aua YK u OIK (npyu Hanw4aum).




cobntogeHnem Hopm
TEeXHUKM BesonacHocTH
XUMUYECKUNI
3KCMNEPUMEHT, BK/KOYas
CUHTE3, aHaNus,
M3y4YeHMe CTPYKTYpPbI U
CBOWCTB BELLECTB U
MaTepuanos,
nccnepoBaHue
NpoLEeccos C MX
yyactmem

coOJII0ICHHEM HOPM
TEXHUKHU 0€30MacCHOCTH

UCCIIEIOBaHHSI CBOMCTB
BEUIECTB U
MaTepUasoB,lIpaBuia
00paboTKu 1 0hOopMIICHHS
PE3yNbTaTOB PadOTHI,
HOopMEBI Th

OIIK-2.2. TIpoBoaut
CUHTE3 BEILECTB U
MAaTEPHUAIOB pa3HON
IIPUPOJIBI C
HCIOJIb30BaHUEM
HMCHOIINXCA METOJUK

3HaTh: CTaHAapTHBIE
METO/BI MOJTyYeHNS,
UACHTU(DUKAIINN U
WCCIIEIOBaHHS CBOWCTB
BEIIECTB U
MaTepHUaJIoB,IPaBUIa
00paboTKU 1 0POpMIICHUS
pe3ynpTaToB paboThI,
HopMbI Th
YMeTh: IpoBOIUTH
MPOCTbIE XUMUYECKUE
OTIBITHI IO MPEIaraeMbIM
METOAMKAM
Bnaners 6a30BbIMU
HaBBIKAMU IPOBEJICHHUS
XMUMUYECKOTO
9KCHEPUMEHTA U
odopmIIeHHs eTo
pe3ysIbTaToB

OIIK-2.3. TIpoBoaut
CTaHJIapTHBIC OTNIEPAIUN
JUTSL OTIPE/ICIICHUS
XUMHYECKOTO U (pa3oBOro
COCTaBa BEILIECTB U
MaTepHajoB Ha X OCHOBE

3HaTh: CTaHJapTHbIC
METO/IbI TOJTyIEHUS,
UIeHTUGHUKALUHT U
UCCIIEIOBAaHUS CBOMCTB
BEILIECTB U
MaTepHaJIOB,IPaBUIA
00paboTKu 1 0POpMIICHUS
pe3ynbTaToB paboTHI,
HopMbI Th
YMeTs: IpoBOIUTH
IPOCTBIE XUMUYECKHE
OIIBITHI TIO MpEJIaraeMbIM
METOIUKaM

OIIK-2.4. IIpoBoaut
HCCIIEIOBAHUS CBOVCTB
BEIIIECTB U MAaTEPHAJIOB C
HCTIOb30BaHUEM
CEpPHUITHOTO HAYYHOTO
o0opymoBaHUs

3HaTh: CTaHIAPTHBIC
METO/TBI TTOJTyYEHHUS,
UACHTU(DUKAIINN U
HCCJICIOBAHMS CBOMCTB

BEIIECTB U

MaTepHasoB,TpaBuiIa

00paboTKu 1 0hopMIIeHHS

pe3yJbTaTOB pabOTHI,

HOopMBI Th




2. MecTo gucumMnanHbl B CTPYKType o6pasosaTtenibHOU Nporpammbl

OncumnanHa «OpraHuYeckas XMuMma» OTHOCUTCA K 6a30BOM YacTu.
AncunnnamHa nsyyaerca Ha 2 Kypce B 4 cemecTpe n 3 Kypce 5 cemecTpe.

1. [ns ocBOEHMA ANCUMNANHBI HEOBXOAMMbI KOMNETEHL MK, CHGOPMUPOBAHHbIE B PaMKax U3yYeHUA
cneayowmx aucumMnavH: Mpm ocBoeHUN AaHHON ANCUMNNMHBI TPEOYIOTCA CaMble BbICOKME 3HaAHUA,
YMEHMA N HaBblKK, NPUOBpPeTEHHbIE B pe3ybTaTe OCBOEHMA BCEX NPEALECTBYOWNX AUCLMUMNH,
0COb6EeHHO TaKMX, Kak PpU3mMKa, BbiCLaa MaTeMaTuKa, 0bLan U HeopraHuyeckan xumma, MHGopPMaTUKa,
aHaNUTUYECKana XMMusa, punocodpunsa, MHOCTPaHHbIN A3bIK

2. CopepkaHue paboueit nporpammbl (06bem AUCLUNAKHDI, TUMbI U BUADI Y4e6HbIX 3aHATUI, yuebHO-
meToAaundecKoe obecneyeHne camocToAaTeIbHOM paboTbl 06yyatoLMnXCA)
CopeprkaHue pabouelt nporpammesl NpeacrasaeHo B MNpunoxeHnu Ne 1.



3. DoHJ O1LIEHOYHBIX CpEeaACTB MO AMCHHUIIJINHE

4.1. Hepeqeﬂb KOMIIeTEHIIHI C YKa3aHueEM 3TaloB ux Q)OPMHpOBaHI/Iﬂ B IIpouecce
OCBOCHUSHA 06pa30B3TeJ’[LHOﬁ nmporpamMmal. Onucanue nokasareJjei u KpUTepueB

OIlCHUBaHUA ROMHETEHHHﬁ Ha Ppa3’/IMYHBIX 3Tamnax ux (l)OpMHpOBaHI/Iﬂ, OIMHMCaHHuE IIKAaJI

OICHUBaAHUA

Kon u popmynupoBka KOMIETEHIINH

Kog n ¢dopmynunposka komneteHunMmMOMNK-1 CnocobeH aHanM3npoBaTb, MHTEPNPETUPOBATL N 0606 aTb

pe3ynbTaTbl 3KCNEPUMEHTA/bHbIX U PACYETHO-TEOPETUYECKMX PaboT XMMMYECKOIN HanpaBieHHOCTHU.

Kopg n HaumeHoBaHue

Pe3ynbTaTbl 06yueHUs no

Kputepumn oueHunsa

MHAMWKaATOpPa AOCTUKEHUA AucuunanHe
KomneTeHuuun
«He3auteHo»
OMK-1.1. Cuctematmsmpyet wu | 3HaTb: TeOpeTUYEeCKMEe OCHOBbI | 3aTpyaHAeTcA B onpeaeneHmnmn 6asoBbIix

aHanusumpyet pe3ynbTatbl | 63a30BbIX XMMUYECKUX ANCLUUMNINH NOHATUIN N GOPMYNNPOBKE OCHOBHbIX
XMMUYECKUX  3KCMEPUMEHTOB, 3aKOHOB XMMUU
HablOOEHUNA, U3MEPEHUM, a
TaKXe pe3ynbTaTbl pPacyeToB
CBOWCTB BELLECTB n
MaTepuanos YmeTb: pewaTb TUMNosble yyebHble | He ymeeT
334341 NO OCHOBHbIM (6a3oBbiMm)
XMMUYECKMM ANCLMMNMHAM
Bnagetb: HaBblkamu paboTbl ¢ | He Bnageet
y4ebHol ntepaTtypon no
OCHOBHbIM XMMUYECKMM
ANCUMNAMHaAM
OnNK-1.2. MNpepnaraet | YmeTb: BbINOAHATL CTaHAApTHble | He ymeeT
WHTepnpeTaumio  pe3ynbTaToB | AeUCTBUA (rknaccnomkayus
COBCTBEHHbIX 3KCNEPUMEHTOB U | BELLECTB, CoCTaB/ieHUne cxem
pacyeTHO-TEOPETMYECKMX PaboT | npoLeccos, cucTemaTtusauma
c NCNO/Ib30BaHNEM | AaHHbIX U T.M.) C YYETOM OCHOBHbIX
TEopeTUYECKUX OCHOB | NOHATUI 7 o6Lwmnx
TPAAVULMOHHDIX " HOBbIX | 3aKOHOMEPHOCTEN,
pa3fenos XMmum bopmynnpyembix B pamKax
6a30BbIX XMMNYECKUX ANCLUMANH
OnNK-1.3. dopmynupyet | YmeTb: BbINOAHATbL CTaHAapTHble | He ymeeT
3aKNOYEHMA M BbIBOAbI MO | AehCTBUA (knaccmnomKkayma
pesynbTatam aHanM3a | BeLLecTs, cocCTaBneHune cxem
NNTEepaTypHbIX [OaHHbIX, | Npoueccos, cucTemaTtusauma

cOBCTBEHHbIX

AaHHbIX U T.I'I.) C y4eTOM OCHOBHbIX




3KCMEePUMEHTaNbHbIX n
pacyeTHO-TEOPETUYECKUX paboT
XMMUYECKOWN HanpaBAEHHOCTU

NOHATUM 7 obuwmx
3aKOHOMepHoCTEN,
dopmynmpyemsbix B pamMmKax

63a30BbIX XMMUYECKUX ANCLUNANH

Koa n dopmynmnposka komneTeHUMMOMNK-2CnocobeH NpoBoaUTb XMMUUYECKUIA SKCNEPUMEHT C

CO6I'IIO,£I,€HM€M COBpeEMEHHOTO O60py,ﬂ,OBaHMﬂ, C06ﬂ|'0,£l,aﬂ HOPMbI TEXHUKHN b6esonacHoCTw.

Kopg un Pe3ynbTatbl Kputepun oLeHnBaHNA pe3yanbTaToB 0byveHns
HaMmeHoBaHUe obyuyeHusa no
MHAMKaTOpa aucumnnunHe
DOCTUKEHUA
KoMneTeHuuM «HesauTeHo» «3auyTeHo»
OMNK-2.1. PaboTaet | 3HaTb: CTaHAAPTHbIE 3aTpyaHAaeTca B MmeeT uYeTKoe, ULENOCTHOEe
C XMMUYECKMMU | MEeTOAbI NOyHEHUA, onpeaeneHnn 6a3osbix npeacrasneHue o
BeLecTsamm C | maeHTMdMKaLUN H MOHATUI U coaepKaHum OCHOBHbIX
cobnogeHnem nccnefoBaHuA dopmynmposke XMMUYECKMX KYpPCOB U 0OLLMX
HOpM TEXHWKM | CBOMCTB BELLECTB U OCHOBHbIX 3aKOHOB 3aKOHOMEPHOCTAX
6e3onacHocTU MaTepuanos,npasuaa | XMMmum XMUMUYECKUX npoLLeccos,
06paboTkn n N3y4yaemblx B pamkKax
odopmneHns OCHOBHbIX XMIMUYECKNX
pe3ynbTaTtoB paboThl, ONCUMNANH
HopMmbl Th
OnMK-2.2. 3HaTb: CTaHAAPTHblE He ymeet YMeeT nporHo3nposatb
MpoBOAUT CUHTE3 | MeTOoAbl NOAYyYeHUS, pe3ynbTaTbl HECNOXHbIX
BeLecTs n | naeHTMdMKaLUUmn n nocneaoBaTeNbHOCTEN
maTepuanos nccnefoBaHuA XMMUYECKUX PeaKLLUi C
pa3HoOW Npupoapbl C | CBOMCTB BELLECTB U y4yeTom obLwmx
NCNo/Ib30BaHMEM MmaTepunanos,npaBmaa 3aKOHOMepHOCTEMN
UMetoLLLmMxcA 06paboTKM U npoLeccoB, N3y4yaemblix B
MeTOAMK obopmneHuma pPaMKax OCHOBHbIX
pe3ynbTaTtoB paboThl, XUMUYECKUX SUCLMNINH
Hopmbl T
YMmeTb: NpoBOANTL He ymeet YMeeT BbINOMHATb

NpocCTbie Xumnyeckme
OonbITbl NO
npeagnaraemMmbim
MeTOANKaM

OEMOHCTPaTUBHbIE ONbITbl MO
XUMWUK; OQHO- U
ABYXCTaANMHbBIA CUHTE3 NO
npeaaaraemoi MetTogmKe c
BbIXOZ0M LIe/IEBOrO NPOJYKTa
COrNacHo 3aAB/IeHHOMY B
MeTOAMKe; NPOBOANTb
KOMMNIEKCHbIW aHaNm3 u




nccneaoBaHWe CBOMCTB
NONYYEHHbIX BELLECTB U
maTepuanos. YmeeTt
odopmnATb pe3ynbTaThl
3KCnepumeHTa B
COOTBETCTBMM C 3aAB/IEHHBIMMU
TpeboBaHMAMMU

BnageTb: 6a3oBbiMK
HaBblKamMmu
nposeaeHus
XMMUYECKOT0
3KCMnepumeHTa U
odopmneHus ero
pe3ynbTaToB

He Bnageer

BnageeT HaBblkaMu CUHTE3a,
NaeHTUPMKaLMN U U3yYeHnn
CBOICTB BeLecTs U
MmaTepuranos, NPaBUIbHOIO
NPOTOKONMPOBaHMUSA ONbITOB

OnNK-2.3.
Mposoant
CTaHOApPTHbIE
onepaumu ans
onpeaeneHuns
XMMUYECKOTO n
$a3oBoro cocrasa
BeLecTs n

MaTepnanoB Ha WX

3HaTb: CTaHAApPTHblE
MeToAbl NOJIyYEHMS,
naeHTMdUKaLUmM 1
nccnenoBaHmnn
CBOWCTB BELWLECTB U
mMmaTepuanos,npasuna
06paboTkn n
odopmaeHus
pe3ynbTaToB paboThl,

3aTpyaHnaeTca B Bblbope
MeToAa NofyYeHus,
NaeHTUOMKauUn n
nccneaoBaHMA CBOMCTB
YKa3aHHOrO BeLLecTBa,
He 3HaeT TpeboBaHWU K
odpopmneHunto
pe3ynbTaTos
3KCNEPUMEHTA U HOPM

3HaeT cTaHAapTHble MeToapbl
nosyyeHusa, wnaeHTUdUKaumm
M UCCNefoBaHWA  CBOWCTB
Pa3NUYHbIX TPYNM BELecTB U
MaTepuanos; npasuna
TEXHUKM 6BesonacHocTn npw
paboTe C HWMK, OCHOBHbIE
TpeboBaHMA K odopmaeHuto

pe3y/bTaToB 3KCNepPUMEHTa

OoCcHoBe HopMmbl Th Tb
YMmeTb: NpoBogUTh He ymeet YMmeeT BbINOSHATb
NPOCTble XMMUYECKME OEeMOHCTPaTMBHbIE OMbITbl MO
onbITbl MO XUMWUN; OQHO- U
npeasiaraembim OBYXCTaANMHbIN CUHTE3 NO
MeTOAMKaM npeaaaraemoi MeTogmKe c
BbIXOA0M LLe/IEBOTO NPOAYKTa
COr/IaCHO 3aABJIEHHOMY B
MeToAMKe; NPOBOAMUTD
KOMMNIEKCHbIW aHanm3 u
nccneaoBaHUE CBOMCTB
NONYYEHHbIX BELLECTB U
maTtepuanos. Ymeet
odopmnATb pesyabTaThbl
3KCNepumeHTa B
COOTBETCTBMM C 3aABAIEHHbIMMU
TpeboBaHUAMU
OMNK-2.4. 3HaTb: CTaHAAPTHbIE 3aTpyaHAaeTcA B Bbibope | 3HAaeT CTaHAapTHble MeToAbl
MposoauT MeTOoAbl NONyYeHUs, meToa NoyvyeHus, nosy4yeHnsa, wnaeHTUPUKaumm
nccnefoBaHuA naeHTUdMKaLmm n naeHTUPUKaumm m M UCCNefOBaHUA  CBOMCTB

CBOWCTB BewecTts un

ncenenoBaHuAa

nccnenoBaHuA CBOWCTB

Pa3IMYHBbIX rpynn Bewects U

9




MaTepuanos C | CBOMCTB BeLLecTs U YKa3aHHOrO BeLLecTBa,

MCNONb30BaHUEM MaTepuanos,NpaBunaa | He 3HaeT TpeboBaHUI K

cepuitHoro 06paboTKn n odopmneHunto

Hay4YHOro odopmneHunn pe3ynbTaTos

obopynoBaHus pe3ynbTaToB paboThbl, | SKCNEPUMEHTA U HOPM
Hopmbl Th T6

MaTepunanos,;

TEXHUKN 6HesonacHoCTH npu

pabote C HumW,

TpeboBaHMA K OPOpPMIEHUIO
pe3y/NbTaToB 3KCNepPUMEHTa

npasuia

OCHOBHbIE

KpI/ITepI/ISIMI/I OLCHMBAaHUA SABJIAIOTCA 6aJIJIBI, KOTOPBIC BBICTABJIAIOTCA IMPCIIOAABATCIICM

3a BUJBI JIEATEILHOCTU (OLICHOYHBIE CPEJICTBA) IO HWTOraM H3y4eHHs MOayiei (pa3ienoB

JTUCLUIIIMHBI), TEPEYUCICHHBIX B PEUTHUHT-TUIAHE AWCIUIUIMHBL (015 3ayema. TEKYIIHHA

KOHTpPOJIb — MakcumyMm 50 06anios;

noouipuTenbHbie 0amibl — MakcumyMm 10).

[Ixasel OlleHUBaHUSA:

pPYOEXKHBI KOHTPOJIb

3auTeHo — oT 60 10 110 peldTHHroBBIX OayuToB (BKIItOYast 10 MOOMIPHUTETHHBIX OATUIOB),

He 3auTeHO0 — OT 0 10 59 peHTHHTOBBIX OAILIOB).

— Makcumym 50 Oaos,

Koa n dopmynmposka komneteHUMMONMK-1 CnocobeH aHanM3MpoBaTb, MHTEPNPETMPOBaTL M 0606LaTb

pe3ynbTaTbl 3KCNEPUMEHTA/bHBIX M PACYETHO-TEOPETUYECKMX PaboT XMMMYECKOI HanpaB/ieHHOCTHU.

Koa u HaumeHoBaHue

Pe3ynbTaTbl 06yueHus

Kputepuun oueHnsaHuA pesy

MHAMKATOPA no AucumMnaunHe
BOCTUKEHUA 2
KomneTeHuuun («HeyaosneTso 3 («YpoBneTBoOpUTENbHO») 4 (
pUTENBHOY)
OMNK-1.1. 3HaTb:  TeopeTumyeckue | 3aTpyaHAaetca B | UmeeT npeacraBneHne o NUmeeT np
Cucrtematusmpyet M | OCHOBbI 6a30BbIX | onpegeneHun COAEPKAHUM OTAENbHbIX copepxat
aHanusupyet XUMUYECKUX ANCUMNANH | 6A30BbIX XMMUYECKUX ANCUMMINH, y4YeOHbIX |
pe3yabTaTbl XMMUYECKMX NOHATUI U 3HaeT TEPMUHOJIOTUIO, 3HaeT Tep
9KCNEPUMEHTOB, $bopMyIMpPOBKE | OCHOBHbIE 3aKOHbI XUMWUKN, | OCHOBHbIE
HabnoaeHUN, OCHOBHbIX HO [,ONYCKaeT HeTOYHOCTH NOHMMAET
M3MEPEHUI, a TaKkKe 3aKOHOB XMMUK | B GOPMYNMPOBKaXx ob6Lwmx 3a
pes3ynbTaTbl  pacyeTos n3yyaemb
CBOWCTB  BeLECTB MU 6330BbIX )
maTepuanos aucumnny
YmeTb: pewatb Tunosble | He ymeet YmeeT pelwaTb TUMNOBble Ymeer pel
y4yebHble  3agaum  no 33434 13 6a30BbIX KYypcoB | KOMOBUHM|
OCHOBHbIM  (6a30BbIM) XMMUn 13 6a30BE
XUMUYECKMM
ANcuMnNAMHam
Bnapetsb: HaBblkamun | He Bnageet Bnapeet HaBblkamu Bnapeett
paboTbl C  y4yebHoOM BOCMpPOM3BEAEHUSA camocTos
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NMTepatypon no OCBOEHHOr0 y4yebHoro n3yyeHuA
OCHOBHbIM  XMMWYECKUM MmaTepmana No OCHOBHbIM pa3aenos
ANCUMNAMHAM XMMUYECKUM nnteparty|
AUCUMMIMHAM XMMMYECK
Aucumnny
obcyxaet
martepumar
OMNK-1.2. [lpeanaraet | YmeTb: BbINONHATL | He ymeeT YMmeeT uHTepnpetTupoBaTb | YmeeT coc
WHTepnpeTaumio CTaHA4apTHble  AencTBuA pe3yabTaTbl OTHOCUTENIbHO | NPOLLECCO
pesynbLTaTtoB (knaccnodukayms NPOCTbIX XMMUYECKUX MCcnosb3o
COBCTBEHHbIX BEL,ecTB, COCTaB/EHMUE NpoL,eccoB C OCHOBHbI>
9KCMEepMMEHTOB n | cxem npoL,eccos, ncnoab3oBaHMeEM 06LLMX avcumnny
pacyeTHo- cucTemaTtusauma AaHHbIX npeacTaBAeHU U OTAEe/NbHb
TEOpeTMyeckmMx pabotr c (M T.N.) Cc  yyeTom 3aKOHOMepHOCTEN, npu popw
NCNo/Ib30BaHMEM OCHOBHbIX MOHATUIA M M3yyaembix B paMKax YC/I0BUM
TEOPETUYECKMX  OCHOB | 06LWMX 6330BbIX XMMUYECKNX TaKUX NpC
TPAaAULMOHHbBIX U HOBbIX | 3aKOHOMEPHOCTEN, OUCUUNANH
pa3fenos XMmum bopmynnpyembix B
pamKax 6a308bIx
XUMUYECKUX ANCUMMINH
ONK-1.3. ®opmynupyet | YmeTb: BbINONHATL | He ymeeT YMmeeT uHTepnpetTupoBaTb | YmeeT coc
3aK/0YEHMA U BbIBOAbI | CTAaHOAPTHbIE  AeincTBuA pe3yabTaTbl OTHOCUTE/NIBHO | NMPOLLECCo
no pesynbratam | (Knaccudukauma NPOCTbIX XMMUYECKNX NCcnonb3o
aHanM3a NMTepaTypHbIX | BELLECTB, COCTaB/eHue NpoL,eccoB C OCHOBHbI>
OaHHbIX, COBCTBEHHbIX | cxem npoL,eccos, MCnoib30BaHNeM obLmx aucumnny
3KCMEPMMEHTANbHBIX U | CUCTEMATM3ALMA OAHHbIX npeacTasAeHUi n oTAeNbHb
pacyeTHo- M T.N) € y4eTom 3aKOHOMEPHOCTEN, npu popw
TeopeTuyecknx  paboT | OCHOBHbIX MNOHATUIA MU M3yyaemblx B paMKax YCNOBUI
XMMUYECKOM o6wmx 6330BbIX XMMNYECKUX TaKMX MpC
HaMNpPaBAEHHOCTHU 3aKOHOMepHoOCTEN, ANCLUNANH
bopmynnpyembix B
pamKax 6a308bIX
XUMUYECKUX SNCLMNINH

Kog 1 dopmynuposka komneTteHuMMOMNK-2CnocobeH NpoBOAUTb XMMUYECKUIA IKCMEPUMEHT C

CO6I'IIOLI,€HM€M coBpeMEHHOTIO OﬁOpy,ﬂ,OBaHMﬂ, CO6}'II'OAaFI HOPMbI TEXHUKU 6e3onacHOCTH.

Koa un
HaumeHoBa
Hue
UHAUKATOP
a
BOCTUNKEHU
a

Pe3ynbTaTtbl
obyuyeHusa no
AucumnavHe 2

KpuTepun oueHMBaHUA pe3ynbTaToB 0byyeHus

(«HeynoBnetsopwu
TeNbHO»)

3
(«YpnoBnetsoput
enbHOoY)

4

5 («OTAnuHOY)
(«Xopowwo»)
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KomneTeHL,

un
OnK-2.1. 3HaTb: 3aTpyaHAaeTca B UmeeTt UmeeTt UmeeT yeTkoe,
PaboTtaeTr ¢ | cTaHAapTHble | onpeaeneHum npeacrasieHne | NpeacTasBfeH | LesocTHoe
XMMMWYECKN | MeToAbl 6a30BbIX MOHATUIN | O coaepKaHuUK neo npeAcTaBAeHU
MU noay4yeHus, n opMynpoBKe | OTAENbHbIX cofepaHun | e o]
BewecTtsam | MaeHTMMKAL, | OCHOBHbIX XMMUYECKNX OCHOBHbIX cofepraHuu
n C|ummu 33aKOHOB XMMUMK ONCUMNAWH, y4ebHbIX OCHOBHbIX
cobntoaeHn | nccnepoBaHma 3HaeT KypcoB no XUMUYECKUX
eM  HOPM | CBOICTB TEPMUHONONNIO, | XMMWMK, 3HAET | KypCoB 7
TEXHUKM BELLECTB U OCHOBHble TEPMUHONOT | 0OLLMX
6e3onacHOC | maTepuranos,n 3aKOHbI XMUH, nio, 3aKOHOMEpPHOC
™ paBuna HO gonycKaeT OCHOBHble TAX
06paboTKM 1 HETOYHOCTM B 3aKOHbI U XMMUYECKUX
odopmneHus dbopmynMpoBKax | NOHMMAeET npoL,eccos,
pe3ynbTaToB CYLLHOCTb M3y4yaemblx B
paboTbl, obuwmx pamKax
HopMmbl Th 3aKOHOMEPH | OCHOBHbIX
ocTten, XUMUYECKUX
M3y4aeMbIX B | AUCLUMIMH
pamKax
6a30BbIx
XMMUYECKUX
ANCUNNANH
OlK-2.2. 3HaTb: He ymeet Ymeet Ymeet Ymeet
MposoguT CTaHAApPTHble WHTEPMNPETUPOB | COCTaBNATb nporHo3mposar
CUHTE3 MeToapbl aTb pe3y/abTaTbl | CXEMbl b pe3y/bTaTbl
BELLECTB W | NoNyyYeHus, OTHOCUTE/NIbHO NPOLECCOB C | HEC/IOMKHbIX
MaTepuano | uaeHTndukal, NpPOoCTbIX MCNONb30BaH | NocnefoBaTeslb
B  pasHoOM | umu XMMMUYECKNX Mem 3HaHWIM | HoCTeMn
npupoabl ¢ | nccnenoBaHmA NpPOLLEeccoB C OCHOBHbIX XUMUYECKUX
MCNONb30Ba | CBOMCTB MCMNO/Ib30BaHUE | XMMWUYECKUX | PeaKuui ¢
HMUEeM BELLECTB U M 06LmX ONCUMMNMH, | y4eTom obLmx
MMEIOLLUXC | MaTepwnanos,n npeacTaBAeHU | HO 3aKOHOMEpPHOC
A MeToguKk | pasuna " AonycKaeT Tel NPoLLeccos,
06paboTkn n 3aKOHOMEPHOCT | OTAEe/IbHble N3y4yaemblx B
odopmneHuma e, U3y4yaembix B | HETOYHOCTH pamkax
pe3ynbTaToB pamkax 6a3oBbIx | nNpwu OCHOBHbIX
paboThbl, XMMUYECKNX bGOpPMYNNPOB | XMMUYECKMX
Hopmbl T ANCUMNANH Ke yCnoBui ANCUUNANH

ocyuwecrtsneH
nA TaKnX
npoueccos
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YmeTb: He ymeet Ymeet Ymeet Ymeet
npPoOBOAUTb NpPoOBOANTb npoOBOANTb BbINOJIHATL
npocTble OfHO- U OAHO- U OEMOHCTPATUB
XMMUYECKNe OBYXCTaAUMHbIN | ABYXCTaAUMH | Hble ONbITbl NO
onbITbl NO CMHTE3 Mo bIi CUHTE3 NO | XMMWK; OAHO-
npegnaraemol npegnaraemon npegnaraem | u
M MEeToANKaM MeTogMKe C ol MeToauKe | ABYXCTaAWUMHbI
BbIXO40M C BbIXO40M M CUHTE3 no
LeneBoro LeneBoro npeaaaraemot
NPOAYKTa MeHee | NpoayKTa MeToaMKe C
50% ot 6onee 50% BbIXO40M
33AB/IEHHOTO B oT LeneBoro
MEeTO4MKe; 3asBNEHHOrO | NPOAYKTa
aHanu3 ; COrnacHo
Nosly4eHHOro naeHTMdUKa | 3asBAeHHOMY B
BeLecTBa Lmo n MeTOAMKe;
OL4HUM 13 nccnefoBaHN | NPOBOANTD
CTaHAAPTHbIX € CBOWCTB KOMMNEKCHbIN
MeTo08. MONYYEHHbIX | aHaNM3 U
JonycKkaeT BELLLECTB U nccnefoBaHue
oTAenbHble MaTepunanoB. | CBOMCTB
OLWNBKM Npu Ymeet NONYyYeHHbIX
odopmneHum opopmnATb BELLECTB U
NpPoTOKo/a pes3ynbTaThbl MaTepunanos.
3KCMepMmeHTa 3KCnepumeHT | Ymeer
ac opopmaATb
HebonblMM | pe3yabTaThbl
KO/INYECTBOM | 3KCNepMUMeHTa
3aMeyYaHui B COOTBETCTBUM
C
3asBNE€HHbIMMU
TpeboBaHUAMU
Bnapetsb: He Bnageet Bnageert Bnageet Bnapeet
6a3oBbiMU 6a3oBbiMMU HaBblKaMWU HaBblKaMMU
HaBblKaMM HaBblKamm CMHTE3a, CUHTE3a,
nposeneHuA CMHTE3a, naeHTMduKa | naeHtndurKaum
XMMUYECKOTO MAEHTUOMKAUUM | UMUK N N U3ydyeHua
3KCNepMmeHTa N U3yyeHusa N3yyeHun CBOICTB
n CBOWCTB CBOWCTB BELLLECTB U
odopmneHus HECNOXHbIX OTAENbHbIX MaTepunanos,
ero BELLecTB Knaccos npaBuAbHOrO
pes3ynbTaTos BEL,ecTs NPOTOKO/INPOB
(maTepuanos | aHus onbITOB
),
NpPaBMUAbHOIO
NPOTOKONP

13




OBaHUA

onbITOB
OnK-2.3. 3HaTb: 3aTpyaHAaeTca B NmeeT 0bee 3Haet 3Haet
MNposoauT CTaHZapTHble | Bblbope meToda npeacTaBieHne | CTaHZAPTHble | CTAaHAAPTHbIE
CTaHZapTH | meToapl nony4yeHus, 0 MeToaax MeToAbl MeToAbl
ble noay4yeHus, naeHTMdMKaLmMm n | nonyyeHus, noay4yeHus, noayyeHus,
onepaymm naeHTMduKal | nccnegoBaHusA naeHTMdMKaunm | naeHtupuka | naeHtndukaum
ans Y CBOWCTB W UCCNef0oBaHNS | LUK U n 7
onpegeneH | uccnefoBaHWUA | yKasaHHOTO CBOWCTB nccnefoBaHN | UccnefoBaHUA
ua CBOWCTB BELLECTBA, He OTAENbHbIX A CBOMCTB CBOICTB
XMMMUYECKO | BELLECTB U 3HaeT TpeboBaHMI | Knaccos pasnYHbIX pasIMYHBbIX
ro W | maTepuanos,n | K opopmMaeHUto BELLLECTB, rpynn rpynn BeLLecTs
¢dasosoro pasuna pe3ynbTaTos npasunax BELLEeCTB U N MaTepuanos;
cocTaBa 06paboTkn n 3KCNepUMEHTa U 6esonacHoro maTepunanos; | npasuaa
Bewecrs U | opopmaeHus Hopm Tb obpaleHua ¢ npasuna Tb TEXHUKMU
MaTepuano | pesysbTaToB HUMU U npu pabote ¢ | 6esonacHocTn
B Ha uX | paboTsl, cnocobax HUMU, npu pabote c
ocHosBe Hopmbl Tb npeacraBaeHuA OCHOBHbI€e HUMMU,
pes3ynbTaTos TpeboBaHMA | OCHOBHbIE
3KCMepMmeHTa K TpeboBaHUA K
odpopmneHn | obopmaeHuto
to pes3ynbTaTos
pe3y/ibTaToB | 3KCNEePUMEHTA
3KCNepUMeHT
a, HO
OonycKaeT
oTaesbHble
HETOYHOCTU
YmeTb: He ymeet Ymeer Ymeet Ymeert
npoBoANTb npoBoAUTb NpoBOANTb BbINONHATb
npocTble OfHO- U OAHO- U OEMOHCTPaTUB
XMMUYECKUNE OBYXCTaAUMHbIN | ABYXCTaAWMH | Hble ONbITbl NO
onbITbl MO CUHTE3 No bl CUHTE3 NO | XMMWUK; OLHO-
npegnaraemol npegnaraemon npegnaraem | u
M MeToAuKaM MeToAMNKe C ol MeToAnKe | ABYXCTaAWMMHbI
BbIXOLOM C BbIXOZ4OM " cUHTE3 no
LeneBoro LeneBoro npeaaaraemot
NPoAyKTa MeHee | NPoAayKTa MeToAMUKe C
50% ot 6onee 50% BbIXOA0M
3asB/IEHHOIO B oT LeneBoro
METOIMNKE; 3aABJIEHHOrO | NPOAYKTa
aHanu3 ; cornacHo
Nnosly4eHHOro naeHTMdUKa | 3asBAEHHOMY B
BellecTsa Luio 1 MeTOAMNKE;
OLAHUM 13 nccnefoBaHN | NPOBOANUTL
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CTaHOAPTHbIX € CBOMCTB KOMMNEKCHbIN
MeTo0B. NMONYYEHHbIX | aHaNU3 U
JonycKkaet BELLEeCTB U nccnefoBaHue
OTAENbHble MaTepunanoB. | CBOMCTB
OLWNBKM Npu Ymeet NoNyYeHHbIX
odopmneHum odpopmnATb BELLECTB U
npoToKoNa pe3ynbTathbl MaTepunanos.
3KCNepMMeHTa 3KCNepumeHT | Ymeer
ac odpopmnATb
HeboNblWMM | pe3ynbTaThbl
KO/INYECTBOM | 3KCNEePUMEHTA
3ameyaHui B COOTBETCTBUM
C
3aABAIEHHbIMMU
TpeboBaHUAMU
OnNnK-2.4. 3HaThb: 3aTpy4HAeTca B NmeeT obuiee 3HaeTt 3HaeTt
Mposoant CTaHZapTHble | Bblibope meToaa npeacTaBieHMe | CTaHAaApPTHble | CTaHOAPTHble
nccnefoBa | metoabl noay4yeHus, 0 MeToZax meTozbl MeToAbl
HUA nosay4yeHus, naeHTMOMKaLMmM 1 | nonyyeHus, nosy4yeHus, noay4yeHus,
CBOMCTB naeHTMPuUKal | nccnegoBaHusA MAEHTUPUKAUUM | naeHTUPUKa | naeHtTMdUKaum
BELEeCTB U | N U CBOWCTB W UCCNefoBaHNA | LUK U " 7
MmaTepuano | uccnefoBaHUs | YKasaHHOTO CBOWCTB nccnefoBaHn | UccnenoBaHUA
B c | cBoicTB BELLECTBA, He OTAENbHbIX A CBOMCTB CBOICTB
NCNo/Ib30Ba | BELLECTB U 3HaeT TpeboBaHUI | Knaccos pas3nnYHbIX pPa3IMYHbIX
HMem MaTepuanos,n | K opopmneHuto BELLECTB, rpynn rpynn BELLECTB
CepumHoro | pasuna pes3ynbTaTtoB npasmaax BELLECTB U N MaTepuanos;
Hay4YHoro 06paboTkn n 3KCNepuMeHTa u 6e3sonacHoro MaTepunanos; | npasuaa
obopynosa | obopmeHUs Hopm Tb obpalieHun ¢ npasuna Tb TEXHUKN
HUA pe3ynbTaTos HUMU U npu paboTe ¢ | 6esonacHOCTH
paboTbl, cnocobax HUMMU, npu pabote ¢
HopMbl T NpeacTaB/NeHNA | OCHOBHble HUMMU,
pes3ynbTaToB TpeboBaHMA | OCHOBHblE
3KCNepMMeHTa K TpeboBaHUA K
opopmneHn | obopmaeHuto
to pe3ynbTaTos
pesynbTaToB | 3KCNEepPUMEHTa
3KCNepUMeHT
a, HO
Jonyckaet
OTAe/IbHble
HEeTOYHOCTHU

4.2. TunoBbie KOHTPOJIbHBIE 32IAHUS UM UHbIe MATEPUAJIbI, HEO0OX0AMMBbIE VISl OLIEHKH

3HaHI/ll7], yMeHHﬁ, HABBIKOB M OIIBITA ACATC/IBbHOCTHU, XaPAKTECPUIYIOIUX ITAIIbI

(opmupoBaHuMs KOMIIETEHINH B IpoLiecce 0CBOeHHs 00pa30BaTeIbLHOM NPOrPaMMBbl.
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MeToanuyeckne MaTepuaJibl, ONpeaessiiomme Npoueaypbl OeHUBaAHUS 3HAHUI, YMEHM,
HABBIKOB M ONBITA 1eATEJIbHOCTH, XapAKTEePHU3YIOIIUX ITanbl (()OPMUPOBAHUS

KOMIIeTeHI M

Koa n HanMeHOBaHHe HHAUKATOPA
JOCTHKEHHsI KOMIIETEeH U

Pe3yabTaTsl 00yyeHus 10 AMCHMILIMHE

OueHouHble cpeacTea

OIIK-1.1. CucremaTusupyer u
aHAJTU3MPYeT Pe3yJIbTaThl XHMHYECKHX
IKCIEPUMEHTOB, HA0II0/ICHMUIA,
HU3MepeHHIi, a TaKiKe pe3yJabTaThbl
pacyeToB CBOICTB BelleCTB M MaTepHaJIOB

3HaTh: TEOPETHIECKUE OCHOBbBI 0a30BBIX
XUMHYCCKUX TUCHHUILINH

10 OCHOBHBIM (0230BbIM) XMMHUYECKUM
JUCHHIITHHAM
Baaners: HaBbIKAMHU PadOTHI ¢ yUeOHOI
JINTEPaTyPoii M0 OCHOBHBIM XUMHUYECKHUM
JHCHHUIIIHHAM

YMeTh: peliaTh TUIIOBBIE Y4eOHbIe 3a1a4H

NHamBmnayanbHbIN,
rpynnosoi onpoc
KONIOKBUYM, TecT

OIIK-1.2. ITpensiaraetr HHTePHPETALUIO
Pe3yJIbTATOB COOCTBEHHBIX
JKCIePHUMEHTOB U PacueTHO-
TeopeTH4ecKUX padoT ¢ HCMOJIL30BAHNEM
TeopeTHYeCKHX OCHOB TPAAUIHOHHBIX U
HOBBIX pa3/1eJ10B XUMHH

YMeThb: BBINOJHATH CTAHAAPTHBIEC
AericTBHA (KiIaccupuKaUs BellecTB,
€OCTaBJIeHHE CXeM IPOIECCOB,
cucTeMaTH3alus JaHHBIX U T.I1.) ¢ y4eTOM
OCHOBHBIX MOHATHI H 00LIHX
3aKOHOMepHOCTelH, popMyupyeMbIX B
paMKax 0230BbIX XMMHYECKHX JHCIHILIUH

NHauBuAayanbHbINA,
rpynnoBon onpoc
KONINOKBUYM, TECT

OIIK-1.3. ®opmyaupyeT 3aKJII0YeHHs U
BBIBO/IbI 110 Pe3y.IbTaTaM aHAJIU3a
JIMTePATYPHBIX JAHHBIX, COOCTBEHHBIX
JKCHEePHMEHTAJIbHBIX H PACYeTHO-
TeopeTU4YeCKUX padoT XMMHYECKOi
HANpPaBJIeHHOCTH

YMeTh: BBINOJHATH CTAHAAPTHBIE
aeiicTBus (kiaaccudukanus BellecTs,
cocTaBJIeHHE CXeM MPOIECCOB,
cHCTeMATH3alus JaHHBIX U T.IL.) ¢ Y4€TOM
OCHOBHBIX IMMOHATHI M 001IMX
3aKOHOMepHOcTel, popmMyaupyeMbIX B
paMKax 0a30BbIX XMMHYeCKHUX JUCUMILIMH

NHanemayanbHbli,
rpynnosoi onpoc
KONNOKBUYM, TECT

OIIK-2.1. PadoTaeT ¢ XUMHYECKHMH
BEIIECTBAMH C COOTIOIEHNEM HOPM
TeXHUKH 0€30I1aCHOCTH

3HaTh: CTAaHIapPTHBIE METOABI MOJTyYeH NS,
HAEHTH(PUKALNY U MCCIeI0BAaHUS CBOHCTB
BellleCTB M MATEPUAJIOB,IPABUJIA
00padoTku U oopMIiIeHNUS Pe3yJbTATOB
padoTthl, HopMmbl TH

NHamsmnayanbHbIN,
rpynnoBon onpoc
KOJIIOKBUYM, TECT

OIIK-2.2. IIpoBOMT CHHTE3 BELIECTB U
MaTepuaJI0B Pa3Hoil IPUPOALI C
HCMOJIb30BAHHEM HMEIOIIHXCS METOTUK

3HaTh: CTAaHAAPTHBIE METObI NOJTy4YeHMs,
HAeHTU(UKALMHA U HCCIeJOBAHUS CBOICTB
BelllecTB H MATEPHAJIOB,IPABHJIA
00padoTKu M 0(popMIIEeHHS Pe3yIbTATOB
pa6orsl, HopMbl Th
YMeTh: NPOBOIUTH MPOCThIe XUMUYECKHe
ONBITHI MO NMpeIAraeMbIM MEeTOAUKAM
Baaners 6a30BbIMH HaBBIKAMH
NMpoBeJeHUs] XMMHUYeCKOI0 IKCIepHMEeHTa
" 0opMJIcHHS €ro pe3yJbTaToB

NHamsmnayanbHbIN,
rpynnosoi onpoc
KONIIOKBUYM, TecT

OIIK-2.3. IIpoBOAMT CTaHIAPTHBIE
onepanuu s onpeaesieHusi XHMUYECKOro
U (a30BOro cOCTaBa BeLleCTB U
MaTepUaJIOB HA X OCHOBe

3HaTh: CTAaHaPTHBIE METOABI MOJTyYeH NI,
HAEHTH(UKALNY U MCCJIeI0BAaHUS CBOHCTB
BellleCTB M MATEPUAJIOB,IPABUJIA
00pa6oTKu U 0(popMIIEeHHS Pe3yTbTATOB
pa6orsl, HopMbl Th
YMeTh: IPOBOANTH MPOCTHIE XUMUYECKHE
ONBITHI N0 NMPEIJIATAeMbIM METOTHKAM

NHANBUAYANbHbIN,
rpynnoBon onpoc
KOMINOKBUYM, TECT

OIIK-2.4. IIpoBoauT uccjeA0BAHUA
CBOICTB BellleCTB U MATEPHAJIOB €
HCNOJIb30BAHMEM CEPUITHOT0 HAYYHOT O
00opynoBaHus

3HaTh: cTAaHAAPTHBIE METOIbI MOJTyYeHHS],
MIeHTU(QUKAIUM U HCCIeI0BAHUS CBOICTB
BEIIECTB M MATEPHAJIOB,IPABHJIA
00padoTku U oopMIiIeHHUS Pe3yJIbTATOB
pa6otsl, HopMmbl TH

NHauBmnayanbHbIn,
rpynnosoi onpoc
KOJIIOKBUYM, TECT

16




3.3. Peiitmunz-nian OuCuuniunbl

PeliTuHr—11aH TMCHUIUIMHEI IPEACTABIIEH B IPUIOKEHUX 2,3.

3auer sgBiseTCA OLCHOYHBIM CPEACTBOM IJIsA BCEX 3TAIlOB OCBOCHUS KOMneTeHHHﬁ.

ITepeBon onenku u3 100-0ayibHON B cHCTEMY 3ayeT/He3adeT MPOM3BOIUTCS CICIYIOIIUM
obOpazoM:

- 3auTeHOo— 0T 59 1o 110 GamnoB (Bkirovas 10 moompuTeIbHBIX OAJIIIOB);

- "He 3auteHo— ot 0 10 59 GaynIoB.

I/IHIII/IBI/II[yaJIbHBIﬁ OIIPpOC TMPOBOJUTCA IIOCIC HU3YUCHUSA HOBOM TEMBI C OCIbIO
BBISICHCHUS HanOOJIee CIOKHBIX BOITPOCOB, CTCIICHU YCBOCHHA I/IH(i)OpMaIII/II/I.

I'pynnoBoii ompoc mpoBOAUTCS IOCIE W3YYEHHUS HOBOM TEMbI C IIENbIO BBIACHEHUS
Haubosee CIOKHBIX BOMPOCOB, CTEMEHH YCBOCHHMsI HMH(OpMAIMM, MOJIJCpKAHUS BHUMAHUS
CIYLIAKOLIEH ayJUTOPUH.

Kputepumn ouenku (B 6a1ax)MHAUBUAYAJILHOI0 U TPYIIIOBOI0 ONIPOca:

- 0 6assI0B BBICTABISICTCS CTYACHTY, €CIIU CTYACHT HE UMEET MpeACcTaBIeHUs 00 00Cy)aaeMOM
BOIIPOCE;

- 1 Gasut BBICTABISETCS CTYACHTY, €CITU CTYJIEHT UMEET (pparMeHTapHBIE MPEICTaBICHUS 00
00CyX1aeMOM BOITPOCE;

- 2 Oasuia BBICTABIISICTCS CTYJCHTY, €CIIU CTYJCHT UMEET HEMOIHbIC TPEICTAaBICHUS 00
00CyX1aeMOM BOIIPOCE;

- 3 GaJju1a BBICTABIISIETCS CTYAEHTY, €CIIM CTYJE€HT UMeeT C(POPMHUPOBAHHBIE, HO COJEPIKALIHIE
CyLIEeCTBEHHBbIE MPOOEIIBI MPeICTaBIeHHs 00 00Cyk/1aeMOM BOIIPOCE;

- 4 GaJ1a BBICTABJISIETCS CTY/ICHTY, €CIIM CTYJIEHT UMeeT c(hOPMHUPOBAHHBIE, HO COJepKAIIIe
OTJIeIbHBIE TIPOOEIBI MIPEeICTaBICHHS 00 00CYkK/1aeMOM BOIIPOCE;

- 5 6aJJTOB BBICTABIISIETCS CTYIEHTY, €CIIH CTYJCHT UMeeT CHOPMHUPOBAHHBIE CUCTEMAaTHUECKUE
npezcTaBieHus 00 00CykK1aeMOM BOITPOCE.

Bonpocs! 111 MHANBUAYAJBHOI0 U TPYNIIOBOIO ONIPOca
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[Ipenmer opraHuyeckoil XMMHU M OCHOBHBIE 3Tambl ee pa3BuTHs. CriocoObl M300paskeHUs] MOJIEKYII
OPTaHWYECKUX COCTUHEHUH, CTPYKTYpHBIE U 3JeKTpoHHBbIE hopmynsl (I'.JIstouc). Tumsl yriepomaHoro
CKEJIETa, AlUKINYECKUE, LMKINYECKUE U TEeTEPOLUKINYECKHE coequHeHus. M3omepus um ee BUIbL
['omonorus. OcHoBHbIE GYHKIIMOHATBHBIC TPpyMIbl. Kiaccudukaiys opraHnuecKux COeTMHEHHH.

1. OcHOBBI HOMEHKJIATYPbI OPraHUYECKUX COeANHEHUI

3aMecTUTeNbHas HOMEHKJIaTypa, HIOITAK. [TousTus pOAOHAYAIBHOM CTPYKTYPBI,
XapakTepucTHuecKux rpynn. HasBaHus HeQyHKIMOHANIBHBIX 3aMeCTUTENEH, (PYHKIIMOHAIBHBIX TPYIIIL,
IpellebHbIX, HEMPEeAETbHBIX, apOMaTHUeCKUX paaukaioB. CTapmIMHCTBO (PYHKUIHMOHAIBHBIX TPYII.
OcHOBHBIE TIpaBHJa COCTABJIICHUS 3aMECTUTEIbHBIX HA3BaHUI OPraHUYECKUX COEAMHEHHH, BBHIOOp U
HyMepalnus TJIaBHOW LeNM, MpPaBWIO HAUMEHBIIMX JIOKAaHTOB. Ha3BaHMsS OCHOBHBIX KJIACCOB
OpPraHUYECKUX COCTMHEHUN, CIIOKHBIX MOJU- U TeTePOPYHKIIMOHATBHBIX COSAMHEHU.

OCHOBHBIE TIOJIOKEHUSI TEOPUHM CTPOCHUSI OpraHndYecKux coeauHeHuil (A.M. ByTiepoB), 3aeKTpoOHHOM
TEOPUH, OCHOBHBIE NPUHUMUIIBI KBAaHTOBOW OpPraHMYEeCKOW XUMHUH. BalleHTHOCTH aToMOB. TuIbI
rudpuau3ay aToMa yriepoja B OPraHHYEeCKHUX COCAMHEHMSIX, TEOpUS B3aUMHOTO OTTAIKHUBAHUS
AIIEKTPOHHBIX opOuTaneil. o- M m-CBA3M aToOMOB yriepona, (U3NYECKHE XapaKTePHCTUKU CBS3CH:
JUIMHA, BAJICHTHBIE YIJIbl, YHEPrUs, MOJSPHOCTb, MOJSPU3YEMOCTb, JMUIOJIbHBII MOMEHT, MMOTEHLHAI
MOHU3aIMU. ['OMOIUTHYECKUI U TE€TEPOIUTUYECKUI PA3PBIB CBS3H.

Knaccudukanus peareHtoB u peakuuii. [IpomexyTouHble 4YacTHIBl (MHTEPMEIUATHI): paguKalbl,
KapOOKaTHOHBI, KapOaHUOHBI, KapOCHBI, HUTPEHBI, apUHBI U Jp. DJIEKTPOHHOE U TMPOCTPAHCTBEHHOE
CTpPOCHHE IPOMEXKYTOUHBIX YacTUI. OJeKTpoHHble 3(hdexTsl 3amectuteneil. WHAYKTUBHBIA U
Me30MEepHBII APPEKTH U crtocoObI n300pakeHust 3Tux 3pdexrtos. [Ipumeps! rpymm ¢ +I-, —I-, +M- u —
M->ddexramu. ekt runepkoHpIOranuu (CBEpXcomnpspKkeHus). BrnusHue smekTpoHHBIX 3((deKToB
3aMecTUTeNe Ha CTAa0WIBHOCTb M PEAKLUHMOHHYIO CIIOCOOHOCTh OPraHUYEeCKHX COEIMHEHUH U
MIPOMEKYTOUHBIX YaCTUL. Pe30HaHCHBIE CTPYKTYpBI, IPABUJIA UX IIOCTPOCHHUS.

Kucnotst u ocuoBauus (M. Bpencren, I'. JIptonc). ConpsiKeHHbIe KUCIOTHI H CONPSKEHHBIE OCHOBAHHSL.
KucnotHo-ocHOBHBIE paBHOBECHS Ha MPUMEPE CIUPTOB, MPOCTHIX APUPOB, KAPOOHOBBIX KHUCIOT,
KETOHOB U aMMHOB. KoHcTanTa kucioTHOCTH pKa, KOHCTaHTa 0OcCHOBHOCTH pKb. BiusHue 3amecturenen
B MOJIEKYJI€ Ha KHUCJIOTHOCTh U OCHOBHOCTb OPraHUYECKUX COeAUHEHUU. Teopust )KECTKUX U MATKUX
KucJIOT ¥ ocHoBanuit (JKMKO).

2. OCHOBBI CTEPEOXMMHUH

Crioco6sI M300pakeHus MPOCTPAHCTBEHHOTO CTPOSHHS MOIEKYI C SP THOPHIN30BAHHBIM YIJIEPOJIOM:
KIIMHOBH/IHBIE MPOEKIINH, "NeconuabHble Ko3Mbl", npoekin Hotomena. Kondopmarinu, konpopmepsl.
3acioHeHHas (cun-TIEpUIIAHAPHAS), 3aTOPMOXCHHas (awmu-TIepUILIaHApHAsl), CKOIICHHAs (2oui-)
KOH(popMaIuu.

AcuMMeTpUYeCKUi aToM yriepoja. XHpalbHOCTh, YCJIOBHSA, HEOOXOAMMBIE HJsi BO3HUKHOBEHHS
xupanbHocTu. KoHdurypauus, oriauume or KoH(opmaruu. OnTHueckas H30MepHs, ONTHYecKas
aKTUBHOCTb. OHaHTHOMephl. Pamemarbl. [lpunmun R,S-nHomenxnarypel. OmnpeneneHue mnopsaka
CTApIIMHCTBA 3aMecTUTeNel y XupainbHoro IeHtpa (mpasuio Kana - Huromena - Ilpenora).
AlcomoTHass W oTHOocuTenbHas KoHpurypauuu. [Ipoekiuonneie ¢opmynsl  (D.Qumep). Hx
[OCTPOCHME, MpaBWiia IOJIb30BaHUS HMMH (JUI COEJMHEHUH C OJHUM aCHMMETPUYECKHMM aTOMOM
yraepona). CmocoOsl pasneneHusi panemMaroB. CoequHEHHs C JIBYMS XHUPaJbHBIMH IICHTPAMH.
[Toctpoenne npoekuuit @umepa. Juactepeomepsl. Mezo-popmbl. Spumpo- U mpeo-HOMEHKIATYpA.
N306paxkeHne MoJIeKynbl JAHHOTO COEIUHEHHS! C IMOMOIIBI0 PA3JIMYHBIX MPOEKIHOHHBIX (HOPMYIL
[Tepexox oT o1HOW MPOEKIIMOHHON (OpPMYINBI MOJIeKYNbl K Apyroi. IlpeacraBienne o6 onmrTuyeckon
WU30MEpUHN COETMHEHMI, HE COAECPKANIUX ACUMMETPHUYECKOT0 aTOMa yIiiepo/a.

['eomeTpuyeckass U30MepuUsi COSAMHEHUN C JTBOWHOW cBs3bl0. [{uc-, mpanc-, Z-, E- u cumn-, anmu-
HOMEHKJIATypa.

3. AnkaHbl

['omonoruyecknii psa, M30MEpHs 1 HOMEHKIaTypa. [[pupoaHble HCTOUHMKY ankaHOB. MeToIbl CUHTE3a:
TUIPUPOBAHUE HENPEAEIbHBIX YIVIEBOAOPOJIOB, CHUHTE3 4Yepe3 JIMTUHIUAIKWIKYIPATBI, AJIEKTPOJIN3
cojieil KapOOHOBBIX KHCJIOT, BOCCTAHOBJICHHE KapOOHWIbHBIX COEIMHEHUH, W3 TaJOreHaIKaHOB
(peakuust Bropma, mpotonu3 peaktuBoB ['punbsapa). Ilpupoma C-C- u C-H-cBszeit B ankaHax.
Kondopmanuu »stana, npomana, OyraHa ¥ BBICHIMX aJKaHOB. OHepreTuyeckas Juarpamma
KOH(OPMALIMOHHOTO COCTOSIHUS MOJIEKYJIbI aJlKaHa.

XVMHYECKHE CBOMCTBA: pEaKlMU TaJlOreHUpOBaHUs (XJIOpUpoBaHUE, OPOMHUPOBAHHE, MOJIUPOBAHUE,
¢TopupoBaHue). OHepreTMKa LENHBIX CBOOOJHOPATUKAIBHBIX  PEAKUMHA  raJoreHUpOBaHMUS.
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OKHCJIEHHS CIIUPTOB XPOMOBBIM aHTUAPUIOM.
JIByxatoMHble cnupTbl. Metonbl cuHTe3a. CBOWCTBA: OKHCICHHE, alWJIUPOBAHUE, JETHUpaTallusl.
OxkucnurenbHoe pacuieruieHue 1,2nuonoB (MogHas KUCI0Ta, TeTpaanerat cBuHUA). [InHakonnHOBas
neperpynmnupoBKa.

®eHosibl. MeToAbl TOJMyYeHUs: IIEJIOYHOE IUIABJICHUE apeHCYNb(OHATOB, 3aMelIeHHE rajoreHa Ha
TUAPOKCHWII, THUIAPOJW3 cojied apeHnua3onus. KyMonbHBIM croco® moiydeHuss (eHona B
IPOMBIIIJIEHHOCTH.

CgoiictBa (enomoB. Denonbl kak OH-kucmoTel. CpaBHEHHE KHCIOTHOTO XapakTepa (QEHOJIOB H
CIHPTOB, BIIMSHUE 3aMECTHTENECH Ha KUCIOTHOCTH (eHoJoB. OOpa3oBaHME MPOCTBIX M CIOXHBIX
3¢upoB ¢eHonoB. Peaknuu 3MeKTPOPUIBHOTO 3aMEIICHHs B apoMaTHYeCKOM siape (EeHOJIOB:
raJJoreHUpPOBaHUE, CyNb(pUpOBaHUE, HUTPOBAHUE, HUTPO3UPOBAHUE, COUETAHHE C COJISIMHU HA30HUS,
ankwiupoBanue U anuwiupoBanue. lleperpynmupoBka @puca. KapOokcunupoBanue ¢eHOIATOB
menoyHbix MetawioB nmo Konsbe. ®DopmunupoBanue ¢eHonoB mno Peilimepy-Tumany, mexanusm
oOpa3oBaHusi  canuuuiaoBoro  anpaeruga. DopmwunupoBanue  ¢denonoB 1o  Bumbcmaiiepy.
[eperpynnupoBka ammuinoBeix 3¢upoB (enonor (JLKusitzen). Oxucinenue (eHONOB, B TOM YHCIE
MPOCTPAHCTBEHHO 3aTpyAHEHHBIX. [loHATHE 00 apOKCUIIBHBIX paUKaiax.

15. IIpocthie 3¢upsl

[Ipocteie 3¢dupbl. Metoabl monydeHus: peakuus BuiabsiMcoHa, aTKOKCHMEPKYpUPOBAaHUE AIKEHOB,
MEXMOJIEKYJIIpHast IerupaTalusi ClIupToB.

CpoiicTBa mpOCTBIX 3(PHUPOB: 00pa30BaHUE OKCOHUEBBIX COJIEH, pacUIelsIeHue KHUCIOTaMHu.
I'upponepoxcunel. [lomyuernne u cBoiicTBa o-ramoreHdhupoB. BuHuinoBsie 3¢upbl uxX moxydeHue (w3
aleTUJICHA U 0-TAJIOreHA(HUPOB)

Kpaynadupsl. [Tonyuenue u npuMeHeHNE B CHHTETUYECKON IIPAKTHKE.

Oxkcupanbl. CriocoObl omyyeHusi. PackpbiTHE OKCHPAHOBOTO IMKJIA MO/ ACHCTBHEM AIEKTPODUIbHBIX
U HYKJICO(QHIbHBIX areHTOB.

16. Anbaeruabl M KeTOHBI

N3omepus 1 HOMeHKIaTypa. MeToabl MOIy4YeHUs ajdbAETUAOB U KETOHOB M3 CIUPTOB, ITPOU3BOIHBIX
KapOOHOBBIX KUCJIOT, aIKEHOB (030HOJM3), aIKMHOB (THIpoOopupoBanue, ruaparanus no Kyuepony),
Ha OCHOBE METaJUNIOPTaHWYECKUX COCTUHEHUH. AIMIUpOBaHWE W (POPMUIMPOBAHUE APOMATHUYECKHX
coenuHeHuil. [IpombinuienHoe nonydyeHue popmanpaeruaa, aneraibaeruaa (Bakeprpoiiecc) 1 BeicIIuX
IbJETUAOB (TUAPO(HOPMUITUPOBAHUE).

CtpoeHue kapOOHUIIBHOM IPYMIIbI, €€ MOJISIPHOCTh U MOJISPU3YyeMOCTh. BIusHIE MPUPOIBI U CTPOCHUS
panukana Ha KapOOHWIBHYIO aKTUBHOCTb.

Xumuyeckue cBoiictBa. OOmIMe MpeicTaBlIeHUs O MEXaHU3Me HYKICO(HIBHOTO MPUCOSAMHEHUS I10
KapOOHWJIBHOW TPYyNIe albJACTUI0B M KETOHOB. KUCIOTHBIN M OCHOBHOHM Karanmu3. KucioTHOCTh u
OCHOBHOCTb KapOOHHMJIBHBIX COCTUHEHUH.

Kero-enonbHast tayromepus. EHonmzanus anbIeruioB U KETOHOB B PEAKIMSIX TalOT€HUPOBAHUSA,
U30TOMHOIO OOMEHa BOJOpOJa M paleMu3allii ONTHUYECKH AaKTUBHBIX KETOHOB. KHCIOTHBIM u
OCHOBHOM KaTaJIN3 ITUX PEaKLIUM.

Kero-eHonbHas Tayromepusi KETOHOB,l,3-aukeToHOB M 1,3-keTo3¢upoB. BiMsHue CTPYyKTYpHBIX
(GakTOpOB U MPHUPOJABI PACTBOPUTENS HA MOJIOKEHUE KETO-€HOJIBHOI'O PAaBHOBECHSI M 3aBUCHMOCTH €ro0
ot cootHomeHust CH n OH kucIOTHOCTH KeToHa U eHousa. J[BoiicTBeHHas! peakiMoOHHasi CIOCOOHOCTh
€HOJIAT-UOHOB. MIHTepnpeTanus AaHHbIX B pamkax npuHiuna XMKO.

ANKWINPOBAaHUE U allUJIMPOBAHNE €HAMUHOB.

ANb0IBHOKPOTOHOBAS! KOHJIEHCAIUS aJbJAETUAOB U KETOHOB B KHCIION U IIEIOYHOU Cpelie, MEXaHU3M
peakuuii. HampaBieHHass anpojibHas KOHJEHCALMs Pa3HOMMEHHBIX aJIbJIETMIOB C HCIOJIb30BAHUEM
JIUTUEBBIX, OOPHBIX EHOJSITOB U KPEMHUEBBIX 3(rpoB eHosoB. KoHaeHcanys aabAeruoB U KETOHOB C
MaJIOHOBBIM  3(QUpPOM W  JIPYTUMH  COEIUHEHUSMH C AKTUBHOW  METHJIEHOBOH  IpYIIOM.
AMHHOMETHJIMPOBAHUE AJIbJIETHI0B U KeTOHOB (MaHHuX). ben3onHoBas koHieHcalus.
BoccranoBienue anpAeruyioB U KETOHOB 10 CIUPTOB, PEAareHTbl BOCCTAaHOBJIEHHS; BOCCTAHOBIICHUE
C=O-rpynnet 10 CHz-rpynmer: peakunn Kmwxknepa-Bonsha u Kiemmencena. MoH-pamukanbpHas
JUMEpU3alysl albIeruioB U KeTOHOB. OKHCIEHHME albJEerHJ0B, PEarcHTbl OKUCIeHHA. OKHUcleHue
KETOHOB Nepkuciaoramu 1o banepy-Bwmurepy. /lucnponopunoHupoBaHWe — anpIerHIOB IO
Kannaunmapo (npsiMast ¥ mepekpecTHasi peaKilim)

o, B-HenpenenbHble anbaeruabl U KETOHbI. MeTO/IbI MOJIy4YeHHUs: KOH/IEHCAI[MH, OKUCIIEHUE aJTUIOBBIX
cnupToB. ComnpspkeHue KapOOHUIBHON TPYIIBI ¢ JBOWHON yIriIepoa-yriaepoaHoi cBs3bto. Peakimu 1,2
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Koa10kBUYyM NpoBOIUTCS TMOCHE M3Y4YEHHs] HOBOM TEMbl C IIEJIbI0 KOMIUJICKCHOM OIIEHKU
MOJIYYEHHBIX 3HAHUU 10 pa3aeny.

Kpurepum ouenku (B 0a/171aX)K0JIJIOKBUYMOB
- 0 6ayIIOB BBICTABIIAETCS CTYIEHTY, €CIIH CTYJCHT HE UMEET MpeICTaBlIeHUs 00 00Cy)KaaeMom
paszelie AUCUUILIUHBI;

- 5 0aJUTOB BBICTABIISIETCS CTYJICHTY, €CJIH CTYJICHT UMeeT (hparMeHTapHbIC MPEICTaBICHHS 00
00CcyXk1aeMOM pazjielie JUCIUIUINHBL,

- 10 GaIoB BHICTABIISETCS CTYACHTY, CCJIM CTYACHT UMCCT HCIIOJIHBIC ITPCACTABIICHUSA 00
O6CY)KI[3€MOM pasaciic AMCHUILINHBIL,

- 15 GayIoBBBICTABISAETCS CTYACHTY, €CIIH CTYICHT UMEET CPOPMUPOBAHHBIE, HO COIEPIKALIUE
CYIIECTBEHHBIE MPOOEIIBI MPEICTaBICHHS 00 00CYXK/1aeMOM pasjiene AUCHUIUINHBL,

- 20 6aTTOBBBICTABIISICTCS CTYCHTY, €CJIA CTYACHT UMEET COPMHUPOBAHHBIC, HO COZIEPIKAIIINe
OTJeNIbHbIE IIPOOEIbI Mpe/ICTaBIeHHs 00 00CyXK/1aeMOM pasjiene AUCHUIUINHBL

- 25 GayIOB BBICTABJIACTCS CTYICHTY, €CIIH CTYACHT UMeeT CPOPMUPOBAHHBIC CHCTEMATHICCKUE
MpeICTaBICHUS 00 00CYKI1aeMOM pa3fieNe JUCITUTUINHEI.

IIepeyeHp IPUMEPHBIX BOIPOCOB KOJUIOKBUYMOB I10 JUCLUIIIIMHE
«OPTAHUYECKAS XUMUA»

KonnokBuym Ne2

HYKJIEO®MJIBHOE 3AMEIIEHUE B AJIMGATUYECKOM PAY

I. Bsenenue. Tunsl peakunii. CriocoObl 00pa3oBaHUs U pa3pbiBa CBs3€il B OpraHUYecKOi
Mouiekyiie. [TonsiTue cBOOOIHOTO pajrKaia U KapOOHHEBOTO MOHA.
Omnpenenenue peakuy HykiaeopuibHoro 3amenienus. HykieopunbHble 4acTUIBI U CyOCTpaT.

Mexanusmbl Sn1 u Sn2. CrepeoxuMust peakiuii 3aMerieHus.

@akTOpHl, BIUSIOLIUE Ha X0 HYKJI€O(PHIBHOTO 3aMEIIEHUs: CTPYKTYpa U OCHOBHOCTb
HYKJIEOUIIBHOTO peareHTa, €ro KOHLEHTPAaLUsl, JHEPTUsl CBSI3U YXOAIIEH rpyIIbl B
pearupymolueil Mojiekylie, CTpO€HHE U pa3Mep paJuKaioB B cyOcTpare, BeIHUMHA
MIOJIOXKUTENBHOTO 3apsja Ha aTaKyeMOM aToMe yriepoja, IpUupoaa paCTBOPUTEIS.
[TeperpynnupoBKH, COMPOBOXKIAIOIINE PEAKLINU HYKIeo(pHIbHOr0 3aMenieHns. KonkypeHus
peakuyii 3aMELICHUS U OTILEIIIICHUS.

Il. Hcnons3oBaHue peaKL[Hf/'I HYKJ'ICO(bI/IJ'IBHOFO 3aMCIHICHUSA B CUHTEC3aX PA3JIMIHBIX
OpTaHHUYCCKUX COCIUHEHUH.

1. 3amemieHue rajouja B aNKUITAJOTEHUAAX C LIEJIbI0 CHHTE3a YIJIEBOAOPOJOB, CIIUPTOB,
npocThiX 3(upoB Mo BuibsiMcoHy, CIOXHBIX 3(UPOB, THOI(DUPOB, MEPKANTAHOB,
HUTPUJIOB, POJAHMUIOB, HUTPOCOEIUHEHHH, aMiUHOB 1o ["'opmany, ["abpuaimto, Jlenenuny.
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CuHTE3BI C MAJTOHOBBIM 3(hUPOM.

2. 3amernieHHe THAPOKCHIBHON Tpynmbl B CHOUPTAaX C LEJIbI0 CHHTE3a TaJIOMAAIKUIIOB,
aMHHOB, THOJIOB, CJIOKHBIX 3()POB MUHEPAIbHBIX 1 KAPOOHOBBIX KUCIIOT.

3. 3amelneHre aJKOKCHIBHOW TPYIIBI B MPOCTHIX 3upax (pacuierieHue MpoCcThiX 3(QUPOB).
B3aumoneiicTBre OKMCel alIKeHOB C HYKJICO(QHIbHBIMUA PeareHTaMH.

4. 3amMenieHWe  TUAPOKCHWIBHOM  Tpymnmbl B KapOOHOBBIX  Kucinotax.  CuHtes
TaJIOUJAHTUAPUIOB, aMHUJIOB M CIOXHBIX 3(upoB. CpaBHUTENbHAs XapaKTEPUCTHKA
AIIMPYIONIUX CBOWCTB MPOU3BOJHBIX KAPOOHOBBIX KHCIIOT.

5. 3amemieHue alKOKCWIBHOM Tpynmsl B 3¢dupax KapOOHOBBIX KHCIOT. ['mapomnus,
aMMOHOJIN3 U Nepe3TepuuKaLus CI0KHBIX 3(QUPOB.

KonnokBuym Ne3

KOHJIEHCALIMS U TAYTOMEPH S KAPBOHMJIBHBIX COEJIMHEHUI

DNEeKTPOHHOE CTPOEHUE KapOOHWILHOM TPYMIbl. XUMHYECKUE CBOMCTBA albJACTUIOB U
KETOHOB. AJIbJI0JIbHO-KPOTOHOBAsI KOHACHCAIIHS: METHJICHOBBIE U KapOOHWIIbHBIE KOMIIOHEHTHI,
KHUCJIOTHBIN U OCHOBHBIH KaTanu3. CBs3b MEXy CTPYKTYPOH KapOOHMIIBHBIX COEAMHEHUN U UX
PEeaKUMOHHON CIOCOOHOCTBIO B PEAKIIMSX allb/I0JIbHO-KPOTOHOBOM KoHieHcanu. KonaeHcanus
QJIBJIETUIOB U KETOHOB MEXY COOOH, C alleTOYKCYCHBIM 3(hUPOM, C HUITPOCOCTUHEHUSMHU.
Peakunuu Kuésenarens u Ilepkuna.

CrnoxuoaupHas konaeHcanus (peakuus Kisiizena). BHyrpumonexysipHas KOHAEHCALNS
mm3dupos (peakius Jukmana). Konaencanust cinoxsbix 3gpupoB ¢ keToHaMu. OOLIHOCTb
MeXaHU3Ma IEPEYUCIICHHBIX PEAKLUN.

ben3zonHoBas KOHAECHCALUS, €€ MEXaHWU3M. ALIMJIIONHOBAsI KOHICHCAIUA.
Peaxiius Mannnxa (aMUHOMETHIIMPOBAHHUE).

Kero-enonbHas Tayromepusi. EHonmm3amms KapOOHUIIBHBIX COEAMHEHUHN 10T JIEHCTBUEM
KHCJIOTHBIX U OCHOBHBIX areéHTOB. Y CTOMYMBOCTH €HOJIBHBIX (hOPM.

JIBoMiCTBEHHAsl peaKLIMOHHAs CIIOCOOHOCTh Ha IpUMepe aleToyKCycHoro a¢upa. [IpuunHs
JIBOMCTBEHHON peaKIIMOHHOW CITIOCOOHOCTH.

CuHTe3bl IPU TOMOIIIH alleTOYKCYCHOTO d(upa.
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Konnoksuym Ne4

OKUCJIMTEJIBHO-BOCCTAHOBUTEJIbHBIE PEAKIINHN

Okucinenue
Omnpenenenne U OOIIHIE MTOJOKCHHSL.

ATEeHTBI OKUCJIEHUSL.

[lepmanranat kanus (OKHCIIEHUE B HEUTPAIbHOH, IEIOYHON U KUCIIOHN cpeiax), XpOMOBBIi
aHTUIpHUJI, OUXPOMAThI HATPUS U KaJusl, a30THAsI KUCJIOTa, 030H, IEPEKUCh BOAOPO/a, IBYOKUCH
CBUHIIA, OKHCH cepeldpa, IBYOKHCH CEJIeHa, NOJIHAsl KUCII0Ta, TETPAALeTaT CBUHLA, HAJIKUCIIOTHI.
Pacuér HE0OX0IMMOT0 KOJTMYECTBA OKUCIUTEIIS AJIsi OKHCIICHUS JAHHOTO KOJIMYECTBA
OpPraHUYECKOI0 COETUHEHMUS.

OxucieHne OpEACIBbHBIX YITICBOJAOPOJOB.

[IpencraBnenus o nenHoM Mexanusme okucienus ainkaHoB.(H.H.Ceménosn).

OxuclieHHe KpaTHBIX CBSI3CH

a) okucienue ¢ coxpanenrem C-C cBszu. Dnokcuanposanne (peakuus [Ipunexaena).
I'mapoxcunupoBanue (peakuus E.E.Baruepa).

0) okucnenue ¢ pacuerienueM C=C cBszu. O30H0aU3. OKUCICHUE C TOMOIIBIO TIEpMaHTaHaTa
KaJusl WM OMXpoMara Kajus B KUCIIOHN cpejie.

OKHcClIeHHE CITUPTOB

OxucneHne nepBUYHbIX, BTOPUYHBIX U TPETUUHBIX cUpToB. Peakuus Onnenayapa.

Pacmiennenve noiHOM KMCIOTOM M TETPAAIIETATOM CBUHIA O-TJIMKOJICH.

OxucieHne KaD6OHI/IJ'II>HI>IX COGI[I/IHGHI/Iﬁ

OkwucieHne anbIerua0B. ATEHTHI OKUCIICHHS allbIeTHA0B. Peakius cepeOpsiHOro 3epKara.
OKuCIeHNEe MOJEKYISPHBIM KUCIOPOIOM.

OKHCICHUE KETOHOB. Pacmiennenue YIIJIEPOAHOI'O CKEJICTA IIPHU OKUCIICHUN KECTOHOB 110 IIPpAaBUITY
A.H.Ilonosa. Cunare3 O(,B-,Z[I/IKap6OHI/IJ'IBHBIX COE€IUHEHHH C IMPUMCHCHUECM JIBYOKHNCHU CCIICHA
(OKI/ICJ'ICHI/IC O-MCTHUJICHOBOI'O 3BCHa).

OKHCICHHE apOMATHUYCCKUX COCIMHECHHII
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a) OKHCIICHHE apOMaTHIeCKOro siipa. OKUCIIEHUE TBYXaTOMHBIX (DEHOJIOB B XHHOHBI.
Karanutnueckoe OKHCIeHUE KUCIOPOAOM BO3Iyxa OeH301a 10 MaJeHHOBOTO aHTUIPH/IA,
HadTanmHa 10 (raneBoro aHruaApuaa. O30HUPOBAHUE APOMATUUYECKOTO SIIpa.

0) okucienue O0KOBBIX 1enel. [lomydenne apomaTHuecKuX KapOOHOBBIX KHCIIOT, ajlbJACTHIOB U

KETOHOB U3 alKuiI0eH3070B. CHHTE3 peHONa U alleTOHA aBTOKATATUTHYECKUM OKHCICHUEM
KyMoJIa.

ApOMaTI/I?;aI_[I/ISI Hapa(l)I/IHOB 1 NUKJIOI'CKCAHOB KATAJIMTUYCCKUM ACTUAPUPOBAHUCM.

MeTop! 3a1uThl QYHKIIMOHATBHBIX TPYIII (THAPOKCUILHON, KapOOHWIBHON U aMUHHOM) B
peaKusX OKUCICHHUS.

BoccTanosienue

OrnpezenieHne u 00IIHE MOT0KEHHUS.

AreHTBl BOCCTAHOBJICHHUS.

Harpuii Mmerannnyeckuii B aOCOIIOTHOM CIMPTE, HATPUM B )KUIKOM aMMHUAKe, amajibrama
HaTpUs, UUHKOBAS MbLIb B ILEIOYHON CPEe, ATFOMOTUIPUL JIUTHS, OOPTUIPU] HATPUS,
AJIKOTOJIATHI AIFOMUHUSA, HOIUCTOBOAOPOIHAS KUCIIOTA, TUAPA3ZUHTHIPAT.

KaTaJII/I3aTODI)I TUAPUPOBAHUSA MOJICKYJIAPHBIM BOJOPOJOM.

[InaTuHOBas YepHb, IJIATUHA WM NAJJIAAUI HA HOCUTENISX, IUVIATUHA Ha yrie, NaJllaJueBbli
KatanuzaTop Ha cyiabdare Oapusi, HUKeIb PeHes, HUKeIb Ha OKUCH aJIFOMUHUSI.

BoccTaHOBJIEHHE KPaTHBIX VIJIEPOA-YIIESPOIHBIX CBSI3CH.

BoccranoBnenue AJIKCHOB, aJIKaAUCHOB C COHpH)KeHHOﬁ CHCTEMOM ABOMHBIX CBHSCﬁ, AJIKUHOB
METaJlJIaMHU B ’)KUJIKOM aMMUHAKE UJIN CIIMPTE.

Karanutuueckunit THAPOTrCHOJIN3 HACBINICHHBIX [TUKIIOB. Boccranosnenue CIIUPTOB U (1)CHOJ'IOB
A0 COOTBCTCTBYHOIIUX YI'JICBOAOPOIOB.

Boccranosnenne AIBACTUAOB U KETOHOB /10 CIIUPTOB.

[Tomy4yenue yrieBoopo10B U3 alibIeTua0B 1 keToHOB o Kmkuaepy u Knemenceny. Cunres
MMHAKOHOB U3 KeTOHOB. [ IMHakonnmHoOBas neperpynnupoBka. Peakuus Kanaunuapo,
B.E.Tumenko, Meepgeiina-Ilongopda.

BoccranoBneHne KUCIOT U MX IIPOU3BOAHBIX.

BoccranoBnenue kuciotT 10 keToHoB (peakuus [Tupua).
BoccTraHoBieHue XI0paHTuIpHUI0B KUCIIOT 10 alIbAETUI0B (peakuus PozeHmyHa).

BoccTraHoBieHue KUCIOT U UX MPOU3BOAHBIX 0 criupToB (peakuus byBo-bnana),
MCII0JIb30BaHUE AJIFOMOTHIPUAA JTUTHSL.

CHUHTE3 aMHHOB.
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BoccranoBneHue a30TconepKalux coeMHEHUI (HUTPUIOB, aMUHOB, OKCIMOB).
BoccranoButenpsHOE aMUHUPOBAHKUE KETOHOB (peakius JlelikapTa).

KomnoxBuym Nel

PEAKIIMU 3BAMEHIEHUA B APOMATUYECKOM PAAY

PEAKIIMHN SJIEKTPOPUJIbHOI'O 3SAMEIIEHUA

YcnoBust apomaTHaHOCTH (TIpaBUiIo Xtokkens ). [Ipumepsr HeOeH30MIHBIX apOMATHUECKUX
COEIMHEHUI.

OO01mme mpeacTaBIeHUs O MEXaHU3ME AIEKTPODMIBHOTO 3aMEIICHUSI B ApOMaTHUECKUX
COEIMHEHUSX, KCIIEPUMEHTAIIbHOE JJ0Ka3aTeIbCTBO MHOTOCTAIMHHOTO TPOTEKAHUS PEaKLIUH, TT-
U G- KOMIUIEKCBI.

BriusiHue 31eKTpOHHBIX U cTepudeckux 3(h(eKToB 3amecTuTeNeil B Ape Ha peakLIMOHHYIO
CIIOCOOHOCTH U OpHeHTaII0. OCOOEHHOCTH OPHEHTHUPYIOIIETO JEHCTBHS I'aJIONI0B.
CornacoBaHHas ¥ HECOIIACOBAHHAS OPHEHTALIMSL.

PEAKIINHN C OBPA3OBAHUEM CBA3U C-X

HurpoBanue 6eH301a, ankmii0eH3010B, HaQTaIMHA, aHTpalieHa U ¢peHanTpeHa. Hurpyromue
areHThl, poJib HUTPOHUI-KaTHOHA. OCOOEHHOCTH HUTPOBAHUA (DEHOJIOB U apOMaTHUYECKUX
amMHHOB. [T000YHBIE TPOAYKTHI, CBSI3aHHbBIE C OKMCIUTEIbHBIM JICHCTBHEM a30THOW KUCIIOTHI.

CynbshupoBanue 6eH301a, aTKHUIOEH30J10B, HadTAIMHA, aHTpalleHa, aHTPaXMHOHA, (DeHAHTPEHa,
denona, HadronoB u anunuHa. Cynspupyromue areHTel. OcO0EHHOCTH PeaKkIuu
Cynb(UPOBAHUSI-00PATUMOCTh, U30TOMHBIN ) (dekT. Boinenenue u naeHTuduUKams
Cynb(OKUCIOT. DNEKTPOoPUIbHOE U HYKICO(PHUIbHOE 3aMellieHUe CYIb(OTPYIIIHI.

["anouaupoBanue OeH305a, ANKUIOEH30J10B, HadTaJlnHA, aHTpalleHa, (eHaHTpeHa, peHoa u
aHuIuHA. ["anouaupyromnye areHTsl. Y CI0BUs BBEACHUS TaIOK1a B apOMaTHUECKOe PO U B
00KOBYIO 11enb. Paznuune B MexaHn3Max 00enx peakluid 1 B CBOMCTBAX MOTYyYEHHBIX
raJIOUIIPOU3BOIHBIX.

PEAKIINHN C OBPAZOBAHUEM CBA3U C-C
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Peakmus @punens-Kpadrca. Ankummpyroniie areHTsl (TaJouIHbIC aTKWJIBI, aJTKeHbBI, OKHICH
QJIIKEHOB,CITUPTHI). ALUIUPYIOIINE areHThl (TAIOUIAaHTUPUIBI U AHTUIPUJIBI KICIIOT).
Karanuzarops! 1 MexaHu3M ux aeiictBusi. [Io000uHbIe peakiuy NpHu aJKWINPOBAHIH:
M30MEpU3aLMs, TONHATKUINPOBAHUE, 1€3aIKUINPOBAHHE.

Anmnuposnue o @puaento-Kpadrey, kak MEeToJ| CHHTE3a KETOHOB, KUCIIOT U UX IPOU3BOIHBIX.
Peaknust apoMaTH4eCKUX yIiIeBOAOPOAOB C SHTAPHBIM U (TaleBbIM aHruaApuAaMu. CHHTE3bI
Xeyopca. [leperpynmuposka ®@puca. Peakuuu ['atrepmana, ['yoena, Bunbcmeiiepa, Konb6e,
Peiimepa-Tumana.

PeaKI_[I/ISI XJIOP- U THAPOKCUMCTUIIMPOBAHUSA.

PEAKIIMHN HYKJIEODPUJIBHOI'O 3AMEIIEHW A

HyxiieodunpHoe 3ameleHre rajoreHa B apOMaTH4eckoM sipe.

3ameHa cynb(hOrpynbsl Ha THIPOKCHII U iraHorpymy. HykieoduinsHoe 3amenienne Bo1opoa
apoOMaTHYECKOTro siapa. MeXaHu3M peakuu HyKJICOPIBHOTO 3aMenieHus Sn2 Ar.

BnusiHue 3meKTpOHOaKIENTOPHBIX TPYIII HA CKOPOCTh PEAKIIUU HYKICOPHUIBHOTO 3aMEIICHHUS.
Komnnexkcsl Maitzenreiimepa.

Peakuuu HYKJ'IGO(I)I/IJ'IBHOFO 3aMCIICHUA, ITPOXOAAINEC YCPEC3 CTAANTIO 06p330BaHI/I$I
z[erI/Iz[po6eH3ona. 9KCHCpI/IM€HTaJIBHOC IIOATBCPIKACHUC ITOH CTaauu.

KomnokBuym Ne5

BOCCTAHOBJIEHUE HUTPOTI'PVIIIIBI.

APOMATHUYECKHUE AMUHBI U JIUA3OCOEAMHEHMA

OO61as cxema BOCCTAaHOBJIEHUS! apOMaTUYECKUX HUTPOCOEAMHEHUN B KUCIION, HEUTpanbHOI
U TIeJI0YHON cpezie. BoccTaHoBiieHre HUTPOOEH30I1a B KUCIION Cpejie: HUTPO300eH301, [3-
benmnruapokcuIaMyuH U anuiuH. [leperpynnuposka B-heHuaruapokcuiaMutaa B I-
aMuHO(EHO B KUCIIOH cpene. BoccTranoBneHne HUTpoOEH30I1a B IIETIOYHOM cpejie:
a30KkcuOeH3011, a300eH30:1, Thapazoden3on. IleperpynnupoBka a3okcnbeHsona B -
okcuazobenson (Bamnax) npu neiictBun kucnot. IperpynnupoBka rupazodeH3oia B KUCIOH
cpene ( OeH3uaUHOBAS).

ApoMaTHieCcKHne aMUHBL.
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Mertonbl cuHTE3a: BOCCTAHOBIIEHHE HUTPOCOEANHEHN, aMUHUPOBAHUE apUJITaIOr€HUIOB,
BexmaHoOBcKas meperpynmnupoBka okCuMoB, ['opMaHOBCKOE paciierieHue aMH10B.
[leperpynnupoka Kypimyca. Oxucienue amuHoB. B3anmoielicTBre apoMaTHYECKUX aMUHOB C
A30THUCTON KHUCIIOTOM.

BnustHre npupobl ¥ MOJOKEHHUST 3aMECTUTEINEH B siipe Ha OCHOBHOCTh apOMAaTHYECKUX
aMHHOB. AJIKWJIMPOBaHUe, aluiupoBanre. CHHTE3 U CBOWCTBA M30HUTPUIIOB U OCHOBaHUN
Iudda (a30MeTUHBI).

Hutpo3upoBaHue MOHOATKUIAHWIMHOB. BlMsiHIEe aMUHOTPYIITIBI HA CBOMCTBA O€H30JIBHOTO
sapa. Peakuuu 31eKTpopUIBHOTO 3aMEIICHHUS: TATTOUANPOBAHUE, HUTPOBAHUE, CYIb(UPOBAHUE.
3amura aMmuHOrpyMIbl. HUTpo3upoBaHue MUaakuiIaHUIMHOB U CHHTE3 BTOPUYHBIX KUPHBIX
amuHOB. CpaBHEHHE XUMUYECKUX CBOMCTB aMHUHOB U HUTPOCOEIMHEHHM aTu(paTHUECKpro u
apoOMaTHYECKOTO PsI/IOB.

[wnazocoenunenus. Jlna3oTupoBaHKe IEPBUYHBIX APOMATHYECKUX AMUHOB a30TUCTOW KUCIIOTOM.
MexaHu3M peakiy, yCIOBUS peakui B 3aBUCUMOCTH OT cTpoeHHs amuHa. Criocod
JIMa30TUPOBAHUS IIPSIMON» U «OOPATHBINY», KUCIOTHOCTh CPEJIbl IPU AMA30TUPOBAHUY.
Brausinue n30bITKa a30TUCTOM KMCIOTHI.

Onpez[eneHI/Ie KOHIAa JUa30TUPOBAHUA. IToGounbIE IMpouCCChI IIpU AUA30TUPOBAHNU.

CTpoeHHe U YCTOWYUBOCTD TNA30COCTUHEHUI: COJIA JTUA30HHMSI, THIPOIICPEKUCH THA30HUS,
JMA30TUIPATHI H TUA30TaThl. [ €TepOTUTHIECKII U TOMOJIMTHICCKUI pacta JUa30COCTUNHEHIM.
Peakuuu nua3zocoeAMHEHUH ¢ BBIJEICHUEM a30Ta. 3aMEeHa JUa30TPYIIIbI Ha BOAOPO/T
(oOpa3oBaHuE apeHOB), TUAPOKCHII, ATKOKCHUII, apUIIbHBIC PaJIUKaibl, HOII,0pOM, XJI0p,
UAHOTPYIIy, HUTpOrpymity, (peakius 3anameiiepa). [Ipucoeannenre 1ua3zocoeIMHEHHA K
ankeHam (Meiiepseiin). [lonyuenue apundropunos (peakuus [lumana).

Peakiun nuasocoenuHeHunit 0e3 BblieneHus a3ota. BoccraHoBieHue 1a30CcoeJUHEHNH 10
apwiryapa3uHoB. [lonydyeHne aMuHOa30cO0eMHEHUH (TprUa3eHsbl), UX TaAyTOMEpHS U
IpeBpalleHue B COIM Jua30Hus. Peakuus azocoueTanns, Kak peakius 3J1eKTpo(UIbHOTO
3aMelleHus B apoMaTuueckoM siipe. CoBpeMeHHbIe MPEICTaBICHUS O MEXaHU3ME peakluu
azocoueTaHusl. BnusiHue cpepl Ha peakiMio a30coueTaHus. Y CJIOBUS COYETaHUS C aMUHAMU U
¢denonamu. /lnazo- u a30coCTaBIAIONINE, UX PEAKIIMOHHAS CIIOCOOHOCTH B 3aBUCUMOCTH OT
IPUPOJIBI 3aAMECTUTENIEH B apOMaTUYECKOM sipe. A30KpacuTenu, HOMeHKIaTypa. CBs3b MeX1y
OKPACKOW U CTPOCHHUEM.

Konnoksuym Neb

KAPBOLIMKJIbI
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[NoyueHne MpON3BOIHBIX IIUKJIONPOIAHA B3aNMOICHCTBHEM 0JIe(h)UHOB C KapOCHAMH.
Ob6pa3zoBanue kapoeHoB. [lonyuenue 3aMenIEHHBIX UKJIO0YTaHOB MTPH TEPMUYECKOM UITH
(doToXuMHUECKON AUMepH3anuu alkeHoB. CHHTE3 [UKIIONPOIIAHOB U IIUKJIO0YTaHOB U3
JUTAJION1aTKAHOB.

Juenoseiit cunares (Jlebenes, unbc-Anbaep). YcnoBus peakiuu. KoMIIOHEHTH! JMEHOBOTO
cuHTe3a (aueHsl ¥ queHodmis). O0mmue 3aKOHOMEPHOCTH IMEHOBOTO CHHTE3a: KOH(UTyparus
JMEHOB, CTPYKTYPHAs HAIPABICHHOCTD, «IIUC-TIPUHLIUI, SHA0-3K30-OprueHTausl. MexaHusm
pEaKIHH.

[TosryueHue MUKIOOKTaTETpacHa U3 aleTuiaeHa. Tpumepusanus Oyraauena. CUHTE3 IATU- U
HIECTUWICHHBIX KapOOLMKIIOB BHYTPUMOJICKYJIAPHON KOHJICHCALMEH CI0KHBIX A(PHPOB
TuKapOOHOBBIX KUCIOT ([{ukman) u u3 coneit (ITupua). [IpocTpancTBeHHOE CTpOCHHUE
KapOOIMKIIOB. XUMHUECKUE CBOMCTBA MAJIBIX M CPEIHHUX IIHKIIOB.

I'ETEPOLIUKIJIbI

Knaccudukanms rerepornmkios:
a) IO YUCILY 3BEHBEB B LIUKIIE;
0) 1o rerepoaToMaM M UX YHUCIY.

IIaTn- 1 mecTU4IeHHbBIC reTCPOLUKIIBI ApOMATHYCCKOT'O XapaKTepa U Mpupoaa ux
APpOMATHUYHOCTHU. O6IIII/IC MCTOJbI CUHTE3a IIATUYWICHHBIX I'CTCPOIHKIIOB.

@ypan. [Ipupoanbie uCTOUHUKH QypaHOBBIX coenuHeHuil. [lonyuenue ¢pypana
nexkapOoHmwpoBanueM Gpypdypora u 1ekapOOKCHIMPOBAHUEM MUPOCIU3EBON KUCIOTHI.

CgoiicTBa (hypaHa Kak HempeaenpHol cucteMsl. Katanutuueckoe rufjpupoBaHue (GpypaHOBOTo
a1apa. JIMeHOBBIN CHHTE3 ¢ MAJIEGMHOBBIM aHTHJIPUIOM U alleTUJIEHIMKApOOHOBOW KUCIOTOM.

Apomarudeckue cBoiicTBa (ypana. CynsdupoBaHue, HUTpOBaHUE, TAJIOUTUPOBAHUE,
aruupoanue o Opuaento-Kpadrey. Crenudpudeckue yciaoBus MPOBEISHUS PEaKIIHiA
ANEKTPOPHIHHOTO 3aMEIICHUSI.

Tuoden. [Momyuenne u3 1,4-11uKapOOHOBBIX COETMHEHUH, yrieBoa0poa0B (Ununbadbun).
Apomarnyeckue cBoiicTBa THO(GEeHA. Peakiinm HUTpOBaHuUs, CyIb()UPOBAHUS, TATIONINPOBAHMS,
MEpPKYpUPOBaHUS, allIINPOBAHS, (HOPMIIIMPOBAHMS, HETPEICIBHBIN XapakTep THO(GEHA.
BoccraHoBneHre HaTpHeM B aMMHAaKe, KaTATUTHYECKOe BoccTaHOBIeHHe. OTHOIIIEHHE K
nueHodumam.

[Muppoa. [Tomyaenue ero u3 1,4-1uKapOOHMIBHBIX COSAMHEHUN, KOHEHCAIIMEH aMHUHOKETOHOB
¢ 1,3-nukapbonunbHbIMU coeuHeHus MU (KHOpp), U3 XJIOPKETOHOB, alleTOYKCYCHOTO 3dupa u
ammuaka (I'axu).
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[Tuppo:n kak HenmpeaenpHas CUCTEMA, peaKLUK IPHCOEINHEHHSI BOJOPO/1a, OTHOLIEHUE TUppoJIa
K AueHo(uIaM (peaklus ¢ MaJeUHOBBIM aHTHIPHIIOM).

CaoiicTBa rerepoaroma, KUCIOTHBIN Xapakrep NH-rpymmsl, MeTaJiIMuecKue Nponu3BOAHbIE
IIAPPOJIA U UX CBOMCTBA.

CpaBHEHHE CBOMCTB IUPpOIIa CO CBOMCTBaMHU (peHoIIa.

[Tuppoun kak apomatuyeckas cucrema. Peakiinu 31eKTpoQprIbHOTO 3aMEIICHUs: HUTPOBAHUE,
cynb(hupoBaHue, TaJTOUIMPOBaHNE, HOPMUITHUPOBAHUE.

HNunoin.(6enzonuppon). CuHTE3 HHI0JIOB 110 OuIepy-IUKIN3alus apuiaruapa3oHoB. Peakium
3JEKTPOPUIBLHOTO 3aMelieHus B uHaone. OKCH- B OKCONPOU3BOIHBIC HH 101, IHIOKCHIL.

Huauro.

[MupuauH. MeToabl CUHTE3a MPOU3BOIHBIX TUPUINHA U3 allbJeru 0B U ammuaka (Ynunbabun),
u3 aneroykcycnoro a¢upa (I'any, Kuésenarens), u3 1,3-auenoB u HutpuioB. CBoiCTBa
NUPHUIMHA KAaK OCHOBaHUSI.

Peakuuu MMPpUCOCAMHCHUA IN'AJIONAHBIX aJIKHMJIOB. Comnn MMUPUAUHHAA. N-okuch IMUPpHUAXHA,
IMMOJIYYCHHUEC U cBoOMcTBa. Y CTOMYMBOCTD IMUPpHUANHA K OKHCIICHHUIO. Peakunu SHGKTpO(bI/IHBHOFO
3aMCIICHUS B pAAY IIUPUANHA: HATPOBAHUC, TAJIOUIUPOBAHUC, Cy.]lb(i)I/IpOBaHI/Ie. AHanorus
IMUpUANHA C HI/ITp06CH3OJ'IOM.

Peakuuu HykieoduiabHOTO 3aMelIeHus: peakius ¢ amuaoM Hatpus (YnunbabuH), €KUM Kaiu
(rugpokcunrpoBanue). ["amouANMMPHUIUHEI, TIOJIBHYKHOCTD TAJIONa B TAIOMITUPHINHAX.
3amMeleHue rajioua Ha OKCU- U aMUHOTPYIITIBI, OKCU- U aMUHOTIUPUANHBI, UX TAYTOMEPHSI.

XUHOJAMH. MeTo/ibl CHHTE3a: U3 apOMaTUYEeCKUX aMUHOB U riunepuna (Ckpaym), u3
apoOMaTUYECKUX aMUHOB U au(paTHuecKux anpaerunoB ([eOnep-Muiep). OCHOBHBIE CBOHCTBA
aToMma a30Ta B AJpe XUHOIUHA. Peakiuu HykJ1eo(pUIbHOrO 3aMelleHHs: aMUHUPOBAHHUE,
TUIPOKCUIIMUPOBAHHUE.

KOHTPOJIbHBIE pa0OTHhI, pelIeHue 3a1a4

Ipumepwt 3a0au

1. Ilonyyume 3-oxcubymanogyto KUCIOMYy U3 NpOnUiIeHd.
2. U3 ayemona nonyuume 4-memuni-2-neHmaHoH.

3. IIpuseoume npumep nepexpecmmuoii peaxyuu Kannuyyapo.

[Tpu popmMHUpoBaHUN TOMALTHUX 33/1aHUI, KOHTPOJIBHBIX PadOT, BOIIPOCOB KOJJIOKBUYMOB
HCIIOJIb3YETCS] pEKOMEHI0BaHHAas JIUTEpaTypa U yueOHO-METOINYECKUN KOMILIEKC Kadeaphl.

Ipumepovr mem npakmuyeckux pabom:
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Memoovl ouucmku opeanuieckux coeoOuHeHul.
Cunmes 2anoudankaHos.

Konoencayus kapbonunvhvix coeouneHuil.
Cunme3 cnodcHuIX 2¢pupos.

Cunmes cynvgpokuciom.

Cunmes HUMpoOcoeOuHeHull.

Peaxyuu coneti ouazonus.

YVVVVVVY

[Tpumepst odopmiteHHs 1a00PaTOPHBIX PadOT PACCMOTPEHBI B METOAMYECKUX YKAa3aHUAX
«OuucTKa OPraHMyYECcKUX COEANHEHMI», «Peakiys 3aMelleHus] B apOMaTUYECKOM PALY»,
«CuHTe3 U CBOMCTBA KapOOHMIBHBIX COeTUHEHUIY, «KOoHneHcanus U TayToMepust
KapOOHMJIbHBIX COEMHEHUI», «ApOMAaTHYECKHE aMUHbI U JMAa30COeTUHEHUN», «OKUCIeHne U
BOCCTaHOBJIEHHE OPTaHUYECKUX COETUHEHUI», «KapOOHOBbIE KUCIOTHI».

Y4uebHo-MeTOoAMYeCKOEe H HH(POPMALIMOHHOE 00ecTedeHne JUCITHITIMHBI

5.1. IlepeyeHb OCHOBHOM M IONOJHUTEIbHON Y4eOHOM JIUTepPaTypbl, HEOOX0AMMOM 11
OCBOCHHUS JUCHHUILIHHDI

OcHoBHasi iMTEepaTypa:

1. P.®.Tamunos CoBpeMeHHas opranndeckas xumus.- Y da: M3a-so baml'y, 2017. -325
C.

JdomosiHuTeIbHAS JIUTEpATypa:
W.Brown et al. Organic Chemistry, 6" ed, 2012 (3;exTporHBIi pecypc).

2. V.b. Umames. — 3aiauu ¥ yrnpakxHeHHs 10 opranudeckoil xumuu. — Ya: M3n-so YIHTY,
2003. - 144 c.

3. AJL Kypn u ap. — 3ajauu 1mo OpraHM4eckoil XUMHMM C pelleHHsMH. — 3-€ M34. - M.:
BMHOM. Jla6opatopus 3nanui, 2011. — 350 c.

4. AJL Kypu m np. — 3agaud 1Mo opraHuuecko Xxumuu c pemeHussmu. - M.: BMHOM.
Jlabopatopust 3nanuit, 2004. — 264 c.

5. M.A. IOposckas, A.B. Kypkun OcHoBBl opranudeckoil xumuu. - M3a.-M.: BMHOM.
Jlabopatopust 3nanuit, 2010. — 236 c.

6. M.I'. CadapoB u np. OCHOBBI OPTaHUYECKON XMMHHU (DIEKTPOHHBIA pecypc). M.: Xumus,
2012.

7. AM. Kum Opranunueckas xumus. — HW3n.3. — HoBocubupck: Cubupckoe
YHHMBEPCUTETCKOE U31aTeibCcTBO, 2002 — 972 c.
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5.2. [lepeuens pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKANIMOHHOM ceTH « UHTepHET» U
NMPOrPaMMHOI0 o0ecriedeHnsl, He0OXOAUMBIX /1JIs1 OCBOCHHS IM CHUIITHHBI

1. Dnekrponnas oubauoreunas cucrema «Ob bamlVy - https://elib.bashedu.ru/

2. DnekTpoHHas OuOMMOTEYHAas CHCTeMa «YHHBEPCUTETCKas OWOIMOTEeKa OHJIAWH» -
https://biblioclub.ru/

3. DnekTpoHHas OMOIMOTEUHAs CUCTeMa u3aaTebcTBa «Jlanby - https://e.lanbook.com/

4. DnexTpoHHbIi Katanor bubnuoreku baml'y - http://www.bashlib.ru/catalogi/

5. VuuBepcanbHas ba3pl mannbpix EastView (mocTynm K 2JIGKTpPOHHBIM HAyYHBIM JKypHajlam) -
https://dlib.eastview.com/browse

6. Hayunas snextponHas Oubnmoreka - elibrary.ru  (mocTym K 3JIEKTPOHHBIM HAyYHBIM
KypHajam) - https://elibrary.ru/projects/subscription/rus_titles open.asp

7. Windows 8 Russian. Windows Professional 8 Russian Upgrade./lorosop Ne 104 or
17.06.2013 r. Jlutien3uu 6eccpoyHbie

8. MicrosoftOfficeStandard 2013 Russian. [orosop Ne 114 ot 12.11.2014 r. Jluuensuu
OeccpouHbie

9. KasperskyEndpointSecurity ans Ousneca - Cranmaptabii. Jloroop Ne31806820398 ot
17.09.2018 r. Cpok aelictBus autien3uu 10 25.09.2019

10. LinuxOpenSUSE 12.3 (x84 _64) GNUGeneralPublicLicense

11. Cucrema uentpanu3zoBanHoro tectupoBanus baml'V (Moodle). VYHuBepcambHas
oOmectBenHas aunensnst GNU
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6.MaTepI/IaJILHO-TeXHH‘leCKaﬂ 6333, H606XOZ[I/IMaﬂ AJISL OCYIIECTBJICHUA oﬁpasonaTeﬂbnoro nmpouecca nmo IMCIUuIlJINHE

Ne HaunmenoBanmue HaumeHOBaHME CIENHATBHBIX OcHaIEeHHOCTD CNeUAILHBIX MOMeIeHnit IlepevyeHs TNIEH3MOHHOTO POTPAMMHOTO
m\n JMCUMILTAHBI noMeuleHnii U moMeneHuii 1JIs U NOMeELIeHHI 15l CAMOCTOSITeJIbHOI padoThl ol0ecneyeHusl.
(MonyJist), NPaKTHK CaMOCTOSATENBHOIT padoThI PeKBU3HTHI MOATBEPIKIAIONIET0 JOKYMEHTA
B COOTBETCTBHH C
Y4eOHBIM NJIAHOM
10. 1. VYueénas ayauropus s Aynuropusi Ne 405 1. Windows 8 Russian. Windows Professional 8
NpoBeIeHust 3aHsaTHi | YueOHas wmeOens, y4deOHO-HATSIIHBIE IOCOOus, Russian Upgrade. J[loroeop Ne 104 or
JIEKIIHOHHOTO THIIA: JIOCKa,HOYTOYK,MyJIbTHMeAna-1IpoekTop  Mitsubishi 17.06.2013 r. JIunieH3un 6eccpodHbIe
aymutopuss  Ne 405  (xumdak | XD3200U, skpan c¢ snektporpuBogom 300*¥400cm | 2. Microsoft Office Standard 2013 Russian.

Koprryc), aynutopus Ne 311 (xumdax
Koprryc), aynutopus Ne 310(xumdax
KOpITyC), ayTUTOpUS Ne 305
(xumcax xopryc).

2. YyeOHasgs ayauTopuMs JUIA
TIpOBe/IeHHUsI 3aHSTHI
CeMHHAPCKOro THMNa: Jladboparopus

Spectra Classic.
AynutopusaNe 311
VYuebnas MeOenb, ya4eOHO-HATIISIIHBIC TTOCOOHS, JOCKa,
HOYTOYK,mpoekTop Mitsubishi XD 600U, skpan c
anekTponpuBoaoM Projecta 183*240cm Matte white.
Aynuropus Ne 310
Yuebnas mebelb, yueOHO-HArJSTHbIE TOCOOUS, T0CKa,

Horosop Ne 114 or 12.11.2014 r. Jlunensuu
OeccpovHbIe

3. Kaspersky Endpoint Security mis Ousneca -
Cranpaptaeiif. JloroBop Ne31806820398 or
17.09.2018 r. Cpok AeWcTBHUS JMUEH3UU [0
25.09.2019

4. Cucrema IEHTPAIU30BAHHOIO TECTUPOBAHUS

Ne 213 (xumdak  KOpIyc), | HOYTOYK,MYJIbTUMEIUA-TIPOCKTOP Mitsubishi baml'y (Moodle). YuuBepcaibHast
nmabopatopuss  Ne 215 (xumdax |EW230ST, »skpan wHacremnbpnii Classic Norma obmecrBeHHas uneH3uss GNU
Opramuucckas KOpIIYC). 244*183. 5. LinuxOpen_SU_SE 12.3 (x84_64)
N 3.Yueonasn ayaIuTopus st Aynutopusi Ne 305 GNUGeneralPublicLicense
NMpoBeIeHus! TPyNIOBBIX u | YueOHast meOenb, yueOHO-HATIISIHBIE TOCOOMS, I0CKa,
HHAUBHUIYAJIBHBIX KOHCYJbTAIMI | HOYTOYK,MYJIbTHMEANa-IIPOEKTOP Mitsubishi
aymuropuss  Ne 405  (xumdax | EW230ST, osxpan HacteHHblii Classic Norma
KopITyC), ayIuTopHUs Ne 311 | 244*183.
(xumpax  KoOpmyc),  ayAUTOPHA JlaGopaTopus Ne 213
Ne 310 (xumpax Koprmyc), | YueOHas mebens, yaeOHO-HATIISIIHbBIE TOCO0uS,
ayIuTOpHs Ne 305 (xumpak | mocka.Habop XUMHUECKOH mocyabl, Becbl Ohaus SPU-
KOpITyC). 402 sneKTpoHHBIE, MEIIaJKa BepXHenpuBogHast RW
4.YueOHas ayIuTopus st | 11basic 0-2000 06, nepeMemmBaromiee yCTPOHCTBO
NpoBeJeHUst TPyNIOBBIX u | [13-6500, mxad nadoparopusrii CI1T-200,
HHAMBUIYAJIBHBIX KOHCYIbTanmii, | peppakromerp, Hacoc BakyyMHbIii KNF,
ydeOHast ayIuTOpHs s | KojOoHarpeBareb, HACOC BaKyyMHBIH MeMOpaHHbIH
TEKYLIEro KOHTPOJIsA u | HBM-12, mxad cymmnbsHsiii KC-65, MmaranTHas
TPOMEKYTOYHOMH arrecranmuu: | Memanka [13-6110, moutka OKA-4 sanexktpudeckas.
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aymutopuss  Ne 405  (xumdaxk
kopmyc), aymuropust Ne311 (xumdak
kopmyc), ayautopus Ne 310
(xumpax kopmyc), aymuropus Ne
305 (xumax Kopmyc),

aymuropuss  Ne 004  (xumdak
Koprryc), aymutopuss  Ne 005
(xumdax Kopmyc).

5. ITomemenus IS
CaMOCTOATEIbHOM padoThI:
yuTadbHBIM 3am Ne 1 (riaBHBIIT
Kopryc),

YUTAJIBHBIN 3a1 Ne 5
(TymMaHUTapHBII KOPITYC),
guTadbHEI 3a1 Ne 6 (kopmyc
WHCTHUTYTA 1IpaBa),

YUTaJIbHBINA 3a1 Ne 7
(TymMaHUTapHEIH KOPITYC),
mabopatopuss  Ne 217  (xumdax
KOpITyC).

6.Ilomemienne s XpaHeHUs W

NpopUIAKTHYECKOI0
00cTyKUBAHUS y4eOHOro
o0opynoBaHus: nmabopaTtopusaNe

217 (xumdak KoOpIyc).

JlaGopaTopus Ne 215
VYuebHas MeOenb, yaeOHO-HATIISITHBIC TTOCOOUS,
JIocKa.Habop XMMHUUEeCcKo# mocy s, Becsl Ohaus SPU-
402 sneKTpOHHBIE, MEMIaKa BepxHenpuBogHas RW
11basic 0-2000 06, mepeMenInBaroIIee yCTPOHCTBO
I13-6500, mxad madoparopusrii CITT-200,
pedpakrometp, Hacoc BakyyMHbIi KNF,
KOJIOOHArpeBaTeb, HACOC BaKyYyMHBIH MEeMOpaHHBIIH
HBM-12, mkad cymmnsaeiii KC-65, marautHas
memmanka [13-6110, mautka OKA-4 snekTpudeckast.

Aynutopus Ne 004

YuebHass MeOenb, yueOHO-HATIAIHBIC TOCOOHs, A0CKa,
kommytatop  HP  VI1410-24G,  mnepcoHaibHBIN
komnbioTep Lenovo ThinkCentre A70z Intel Pentium E
5800, 320 Gb, 19" - 15 wrT, mkad nacrenustiit TLK6U.

Aynutopus Ne 005
YueOHas Mebenb, yueOHO-HATIIIHBIE TIOCOOMS, JOCKa,
KOMIIBIOTEP DEPONeos 470

MDi5_3450/4GDDR/T500 G/DVD+R wu moHuTOp
ViewSonic 21.5 - 13 mwr, mkap TLK TWP-065442-G-
GY, mkxap wmontaxuelidi NT PRACTIC 2MP47-
610B/SSt450/ SKS1/S8St750,59560, 00 T.316-14,
mka¢ Hacrenusiit TLKOU.
YuraabHsbli 321 Nel
Hayunsiit u yuebHbIi GoHI, HaydHas nepuoauka, [1K
(MOHOOMOK) - 3 1T, HeorpaHU4deHHBIH gocTyn Kk ObC
n b/I; konnuecTBoO mocasoYHbIX MecT — 76.
YuranbHbli 3271 NeS
Hayunbrit n yueOHBIH GoHI, HaydHas mepuonuka, [IK
(MOHOOIIOK) - 3 mIT, HeorpaHWYCHHBIH AocTyn K ObC
n B/I; konnuecTBO mocasoYHbIX MecT — 27,
YurtanbHblii 3271 Ne6
Hayunsrit n yuebHbIi GoHI, HaydHas nepuoanka, [1K
(MOHOOIIOK) - 6 1T, HeorpaHWYeHHBIH gocTyn K ObC
u BJI; konmuecTBO mocamounsix mect — 30.
YuraabHbli 3271 Ne7
Hayunsrit u yuebHbIi GoHz, HaydHas nepuonuka, [1K
(MOHOOJI0K) - 5 1T, HEorpaHuMYeHHBIH nocTyn kK OBC
n BJI; konnuecTBo nmocanoyHbIX MecT — 18.
Aynuropus Ne 217
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VYuebHas MeOenb, TeHEpaTOp BOJOPOJA, HAcoC
BaKyyMHBIH, Bechl J1abopatopusie ONAUSPA-214 C,
aHanoro-1udpoBoit npeoOpa3oBarelib AlIII-2,
HMOHM3ATOP BOJIBI JAB-10UV, KOMILIEKC
xpomarorpadpuaecknii TazoBeii  «Kpucramm-5000»,
KOMITIPECCOp, MarHUTHAasl MeIIalka 3-X CEeKIMOHHAas C
mogorpesom ULABUS-3110, marHuTHas MeImanka
MS-H280-Pro, ABTOMATHYECKHHA TOJISIPUMETP
AtagoAP-300, Hoytoyx ASUSkonmaecTBo
mocago4HbIx Mect — 10
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[Tpunoxenue Ne 1

OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJ’KETHOE OBPA30BATEJIBHOE
YUYPEX/IEHME BbICIIEI'O OBPASOBAHUA
«BAIIKMPCKUU I'OCYAAPCTBEHHbBIM YHUBEPCUTET»

COJIEP)KAHUE PABOYEHN ITPOT'PAMMBI

TUCHUIUIMHBI OpraHuyecKkas XUMHUS
Ha 4,5 cemecTp
OYHas

dhopma oOydeHust

Pabouyto nporpammy oCyIecTBIISIOT:

Jlexkmum: 1.X.H., npod. Tamumos P.O.

JlabopaTopHble 3aHATHUSA:
J.x.H., mpo¢. Bakynun 1.B.
J.x.H., npod. JlaTeimosa D.P.
K.x.H., nontedT Tanumnosa I".P.
K.x.1., nonent TyxBarmuu B.C.
K.x.H., nonient ®arraxos A.X.
K.x.H., mouent Kanuypuna M.M.

K.6.H., nouent I'apadyraunos P.P.

YyebHbIX 4acoB Ha CaMOCTOATE/bHYI0 paboTy obydatowmxca (CP)
105
Bun padorsl O0beM TUCUMTTHHBI
O6mas tpynoemkocts aucuuruinabl (3ET / gyacos) 17/612
Y4yeOHBIX YaCOB Ha KOHTAKTHYIO PabOTy ¢ MpenoaaBaTesieM: 374.4
JIEKITUH 102
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MPAKTUYECKUX/ CEMUHAPCKUX

712a00paTOPHBIX 270
JIpyrux (CpymmoBas, MHIUBHIyaIbHAS KOHCYJIbTAIMS ¥ HHBIC BUJIBI
yueOHOM NeATeIIbHOCTH, MTPEeIyCMAaTPUBAIOIIUE pa0OTy 00YJArOIIMXCS C
npenoaasaresieM)(DKP) 2,4
YyebHbIx 4acoB Ha MOArOTOBKY K 3K3ameHy/3auety/anddepeHumposaHHoOMy
3avety (KoHTponb)
132.6

®opma(bl) KOHTPOJIS:

3ayer, ’k3aMeH 4,5 cemecTp
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®dopma (Konunuec | Mex | UHHOBa OcHoBHaa n 3apaHuano | KCP ®dopmMbl TEKYLL,ErO KOHTPOAIA
M3yyeH TBO npes | UMOHH AONONHUTENbHAA camocroATenb ycneBaemocTu (no Hedeaam
Ne Tema u copepxahne usa yacoB | MeTH ble nuTepatypa, Hoii pabote cemecmpa)
n/n matepu | ayauTto ble meToA, pekomeHayemas CTYA,EHTOB €
anos pHble | cBA3M bl B cTyAeHTam yKasaHuem ®opma npomexyTo4HON
pa6oTbl obyueH NUTEpaTypbl, atTectaumy (no cemecmpam)
un HOMmepoB
3agay
2 3 4 6 7 8 9 10 11
BeeneHue. MNpegmet opra- | Jlek 2 ocHoB | Wcnonb3 1,6 1,5 MpoBepKa AomallHen paboTbl.
Hble | oBaHwue
HMUYECKOM XUMMK. Nab6op. 4 KypChI | MyAbTUM
MHcTpyKTax no Th. Cam.pa 6 HEOpT | €Ananpo
6 aHu4Ye | eKTopa
cKow, npwu
opraH | yteHuu
NYecK | NeKuun.
oM,
aHanm Paspato
Tyec | HBM
koir, |Matepua
dunsny N ana
eckoii | 13ydyeHu
XMMKU A
", NEKLMOH
cTepe Horo
oxum |MaTepua
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um na.
opraH
nueck
nx
coeam
HEHW
n.
AnkaHbl. HomeHknaTypa, Nek -1 -1 [1], [6,7] 1,6,7 MpoBepKa goMaluHeli paboTbl
CUHTE3,CBOICTBA. Nab6op.
MeTtoabl 04MCTKM opraHm- | Cam.pa
6
YECKMX COeAUHEHMNIA:KpUC-
Tannusauma.
LimknoankaHbl. CTpoeHue, | Jlek -1 -1 [1], [6,7] 1,6,7 MpoBepka gomalluHel paboTbl.
CMHTEe3,CBOIACTBA. Nabop.
Bo3sroHka, onpeaeneHune Cam.pa
6
TemnepaTypbl NNaBAeHUA.
AnkeHbl. CTpoeHue, Nek -1 -1 [1], [6, 7] 1,6,7 Mposepka gomaluHel paboTbl
HOMeHKAaTypa,CUHTEe3,CBO
Ve Nab6op.
TBa. Cam.pa
6

dpaKuMOHHan NeperoHkKa
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CMECHU }UAKOCTEN.

AnkuHbl. CTpoeHwue, Ho- Nek /- /- [1], 6,7] 1,6,7 MposepKa goMmaluHeli paboTbl
MEHKNaTypa,CuHTe3, Nabop.
CBOWCTBA. Cam.pa
6
®PpaKUMOHHAA NeperoHka
CMECU KNAKOCTEN.
ConpsaKeHHble ANeHbl. Nek -1 -1 [1], 6, 7] 1,6,7 MpoBepKa goMmaluHeli paboTbl
CTpoeHue,HOMeHKNaTypa, | J/labop.
CUHTEe3,CBOIACTBA. Cam.pa
6
MeperoHKka c BOAAHbIM Na-
POM,3KCTPaKLMA.
ApeHbl. CTpoeHue,HomeH- | Jlek -1 -1 [1], [6,7] 1,6,7 Konnokesunym
KnaTypa,cuHTes,csoicTea.. | Jlabop.
MeperoHka nog ymeHsb- Cam.pa
6
LEHHbIM AaBNEeHUEM.
dnekTpoduabHOe 3ame- Nek -1 -1 [1], [6,7] Mposepka gomaluHeli paboTbi
LweHne,MexaHn3m,opueH- Nab6op. 1,6,7
Tauma. Cam.pa
6
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CuHTE3 rafionaasikaHos.

9. MHoroagepHble Nek -//- -//- [1], [6,7] KoHTponbHas paborTa.
KOHAEHCH-
Nab6op.. 1,6,7
poBaHHble apeHbl.CTpoe-
Cam.pa
HMe,CUHTE3,CBOoNCTBa. 6.
CVHTe3 ranonaanKkaHoB.
10. FanoreHnpoussogHble yr- | Jlek -1 -1 [1], [6,7] Mposepka gomaluHeli paboTbi
nesogopogos.HomeHkna- | Jlabop. 1,6,7
Typa,CUHTE3,CBOMNCTBA. Cam.pa
6
CVHTe3 ranonaanKkaHos.
11. HykneodunbHoe 3amele- | Jlek -1 -1 [1], [6,7] MpoBepKa goMallLHel paboTbl.
Hue Nab6op. 1,6,7
ranoreHa.MexaHn3mbl.
Cam.pa
CWHTe3 ranonaanKkaHos. 6
12. CnupTbl,NpocTblie 3GuUpbI. Nek -1 -1 [1], [6,7] Konnoksuym.
CTpoeHue,CnHTEe3,CBOMNCT- Nab6op. 1,6,7
Ba. Cam.pa
6

KoHaeHcauma KapboHub-
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HbIX COeANHEHUN.

13. deHonbl. CuHTe3,cBOMCTBaA | Jlek. -1 -1 [1], [6,7] MposepKa goMmaluHeli paboTbl
KoHaeHcauma kapboHunb- | Jlabop. 1,6,7
HbIX COEANHEHUN. Cam.pa
6
14. MHoroaToMHble cnupTol u | Jlek -1 -1 [1], 6,7] 1,6,7 MposepKa goMaluHeli paboTbl
¢deHonbl. Nab6op.
KoHaeHcaums kapboHuab- | Cam.pa
6
HbIX COeANHEHUN.
15. Anbaernabl n KeTOHbI. Nek /- /- [1], 6,7] Konnoksuym.
CTpoeHue,HOMeHKNaTypa, | J/labop. 1,6,7
CUHTE3,CBOMCTBA. Cam.pa
6
KoHaeHcauma Kap6oHMb-
HbIX COEANHEHUIA.
16. AnbAernabl  KEeToHbI. /- /- [1], [6,7] KoHTponbHas paboTa
CsolicTBa. Nab6op. 1,6,7
Cam.pa
6
17. KapboHoBble KUCAOTbI. Jlek. -«- -«- 1,6,7 MpoBepKa AomallHen paboTbl
CrpoeHue,HomeHKNaTypa, | Jlabop.
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CUHTE3,CBOMNCTBA.

CUHTE3 CNOXKHBIX 3OMPOB.

Cam.pab

18. CnosHble apupbl,CUHTES, NekK. -«- -«- 1,6,7 1,6,7 MpoBepKa AomalHen paboTbl
CBOMCTBA. Nabop.
CuHTE3 CNoXKHbIX 3dMpoB. | Cam.pab

19. AHrMapuapl,ranongaHrua- | Jlek. -«- -«- 1,6,7 1,6,7 MpoBepKa AomalHen paboTbl
puabl,aMUabl, HUTPUALI. Nabop.
CuHTE3 CNoXKHbIX 3dupos. | Cam.pab

20. OunKapboHoBble KUCNOTbI. Nek. -« -« 1,6,7 1,6,7 MpoBepKa AomalHen paboTbl
CTpoeHue,CcnHTEe3,CBOMNCT- Nabop.
Ba. Cam.pab
CUHTE3 CNOXKHbIX 3OMPOB.

21. Ketokncnotbl.CuHTes, Jlek. -«- -«- 1,6,7 1,6,7 KoHTponbHas paboTa
CTpPOeHue,CBOKCTBa. Cam.pab

22. CynbdoKkuncnotbl.CuHTES, Nek -«- -«- 1,6,7 1,6,7 MpoBepKa AomallHen paboTbl
CTPOEeHue,CBOKCTBa. Nabop.
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CuHTe3s cynbdoKMCnoT.

Cam.pab

23. HutpocoeamHeHua.CuH- JNek. -«- -«- 1,6,7 1,6,7 Konnokesmym
Te3,CTPOeHMe,CBOICTBA. Nabop.
CuHTe3 cynbdoKMCnoT. Cam.pab
24. AmuHbI.CHTE3,cTpoeHMEe, | Jlek. -«- -« 1,6,7 1,6,7 MpoBepKa AoMaLIHeN paboTbl
CBOMCTBA. Nabop.
CuHTe3 HUTpocoegmHeHut | Cam.pab
n cynb$oKuMcnoT.
25. AMMWHOKMCNOTbI U NenTu- Jlek. -«- -«- 1,:6,7 1,6,7 MpoBepKa AomalHen paboTbl
Abl.CUHTE3,CTpOEHME, Nabop.
CBOWCTBa. Cam.pab
CuHTes
HUTPOCOEAMHEHUA.
26. [OnasocoeanHeHunA.CnHtes | Jlek. -«- -«- 1,6,7 1,6,7 Konnoksmym
CTPOEHMe, CBOMCTBA. Nabop.
CuHTe3 HUTpocoeauHeHut | Cam.pab
27. [nasocoegmHeHuUA. Jlek. -«- -«- 1,6,7 1,6,7 KoHTponbHas paboTa
CuHTE3, CTPOEHME,
CBOWCTBaA. Nabop.
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Peakuuu conei guasoHus.

Cam.pab

28. MoHocaxapuabl. CuHTes, Jlek. -«- -«- 1,6,7 1,6,7 MpoBepKa fomaluHeln paboTbl
CTPOEeHue, CBOWMCTBA.
Nabop.
Peakuuu conelt guasoHus
Cam.pab
29. [Own- v noancaxapugbl. JNek. -«- -«- 1,6,7 1,6,7 Konnokesnym
CuHTe3, CTpOoEeHMe,
cBoWiCTBa. Nabop.
Peakuum coneit auasonus | CaM-pab
MeTopapl okMcneHma
30. MATMYNEeHHbIE Jek. -«- -«- 1,6,7 1,6,7 MpoBepKa AomallHen paboTbl
retepoumKkabl. CuHTE3,
CTPOEHUne, CBOMCTBA. Nabop.
MeTopapl okMcneHma Cam.pab
31. LLlectnyneHHble Jlek. -«- -«- 1,6,7 1,6,7 MpoBepKa AomalHen paboTbl
retepoumknbl. CuHTE3,
CTPOEeHue, CBOWMCTBA. Nabop.
MeToAbl OKUCIEHUA Cam.pab
32. NntepaTypHbIl CUHTES Nabop. 1,6,7 1,6,7 Konnoksmym
Cam.pab
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PEVTUHT -ILIAH IUCIUATLINHBI

Oprannueckass XUMHUs

MpnnokeHune Ne 2

HanpasneHue noarotosku (cneumanbHocTtb) 04.05.01 dyHaameHTaNbHAA M NPUKAAAHAA XMMUA

KypcC

2

, cemectp

2021 rr.

KOJINYECTBO YacoB Mo y4ebHomy naaHy 324, B T.4. ayauTopHasa paboTa 192, camocTosTenbHasa paboTa 60.

Mpenogasartenu: A.x.H., npod. Taaunos P.P., K.x.H. gou. PaTtraxos A.X., K.6.H. gou,. NapadytanHos P.P.., K.X.H.,

pou. Tanunosa I'.P., K.X.H., gou,. TyxsatwuH B.C., K.X.H., gou,. Jlatbinosa 3.P, K.X.H., gou. Ucxakosa M.M., 4.X.H.,

npod. Bakyann U.B.

(d.1.0., yueHan cTeneHb, yueHoe 3BaHME)

Kadeapa:  OpraHnyeckon n BMoopraHMYecKon XMmMnu

bann3a | Yucno
Bannbi
. KOHKpe | 3aAaHu
Bupabi yuebHoii .
THoe 3a
[EeATeNbHOCTU CTYAEHTOB MUHUMaN
3apaHu | cemect . MaKCUMaNbHbIit
e p bHbIN
Moaynb 1
TeKyLwnii KOHTPONb
1. CemuHapckue 2 7 0 14
3aHATUA
2. JlabopaTtopHble 2 3 0 6
paboTbl
Py6e)KHblii KOHTPONIb
Konnoksmym 7 1 0 7
McbmeHHan KOHTPObHAA
8 1 0 8
paborta
Moaynb 2
TeKyLnii KOHTPONb
1. CemuHapckue 2 6 0 12
3aHATUA
2. labopatopHble 2 4 0 8
paboTbl
Py6erKHblii KOHTPONb
Konnoksmym 7 1 0 7




MncbmeHHaA KOHTPObHAA

paboTa

MoowpurenbHble

6annsbi

10

Nocewaemoctb (6annbl BbIuUTAIOTCA U3 06LLEN CyMMbl HA6paHHbIX 6a110B)

1.MoceuweHne NeEKUMOHHbIX 6
3aHATUN
2.MoceleHne

-10

nabopaTopHbIX 3aHATUI

MNTOroeblit KOHTPONb

JK3ameH

30




MpunokeHue 3

PEUTUHI -IIJIAH JUCIHUITIUHBI
Opranpyeckas XUMHUS
HanpasneHune noarotoBku (cneumanbHocTb) 04.05.01 PyHAaMEHTANbHAA U NPUKAAAHAA XMMUA

Kypc 3 , cemectp 5 2021 rr.

KOJIMYECTBO YacoB no yyebHomy nnaHy 288, B T.4. ayantopHas pabota 180, camocTtoaTenbHas paborta 45.

Mpenogasartenu: a.x.H., npod. Taamnos P.®., K.x.H. gou. Patraxos A.X., K.6.H. gou, NapadytanHos P.P.., K.X.H.,
pou,. Tanunosa I.P., K.X.H., gou,. TyxsatwwuH B.C., gou, JTatbinosa 3.P, K.X.H., gou, Micxakosa M.M., A.X.H.,
npod.Bakynmn N.B.

(P.1.0., yueHas cTeneHb, yueHoe 3BaHMe)

Kadenpa:_ OpraHuyeckolr 1 BMoopraHU4eckon Xmummm

Bbann 3a Yucno Bannbl
Buabl yue6HOI AeATeNbHOCTM CTYAEHTOB | KOHKpEeTHoe | 3ajaHwuii 3a
3afjaHue cemectp MMWHUMaNbHbLIN MaKCUMaNbHbIM
Moaynb 1
TeKyLWMil KOHTPO/b
3. CemuHapcKue 3aHATUA 2 6 0 12
4. TMpasuna paboTbl B 1abopatopum 2 1 0 2
5. JlabopaTtopHble paboThbl 2 3 0 6
Py6eXKHblii KOHTPONb
1. TMncbmeHHas KOHTpPObHas paboTa 5 1 0 5
2. Konnoksunym 5 2 0 10
Moaynb 2
TeKyLMit KOHTPO/b
3. CemMuHapcKue 3aHATUA 2 7 0 14
4. NabopaTopHble paboThbl 2 1 0 2
5. Jlutep.cnHTe3 4 1 0 4
Py6eXKHbli1 KOHTPONb
1. Konnoksuym 5 2 0 10




2. [ncbmeHHas KOHTpo/ibHasA paboTa

MoowputenbHble 6annbl

0

10

Nocewaemoctb (6annbl BblunTaloTCA

13 obuieit cymmbl HabpaHHbIX 6annos)

1.MoceuleHne NeKLMOHHbIX 3aHATUI 0 -6

2.MoceuieHne NabopaTopHbIX 3aHATUI 0 -10
UToroBsblii KOHTPOb

SK3ameH 0 30




