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CnMcok JOKyMEHTOB U MaTepHAJIOB

1. IlepeyeHbp IUTAHUPYEMBIX pE3YJIbTaTOB OOY4YEHHUS IO JIUCHUIUIMHE, COOTHECEHHBIX

CIUTAHUPYEMBIMH Pe3yJIbTaTaMH OCBOCHHSI 00pa30BaTeIbHON MTPOrPaMMBI

2. MecTo IUCUUILIMHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

3. Conepxanue pabodeil mporpamMmbl (00BEM NUCHUIUIMHBI, THIBI W BHABI Y4eOHBIX

3aHATHH, Y4eOHO-METOAMYECKOE 00CCIIEYCHHE CAaMOCTOATEILHON Pab0OThI 00YUYaAIOIINXCS)

4. ®oHJ OIICHOYHBIX CPEACTB MO JUCIUTIIINHE

4.1. TlepeueHb KOMIETCHIIMH C yKa3aHHWEM OTamoB UX (opMUpOBaHUS B MpoIecce
OCBOGHHUsI 00pa3zoBarenbHOW mporpamMmbl. OmnucaHWe TOKa3aTelied U KPUTEPUEB
OIICHUBAHMS KOMIIETCHIIM Ha Pa3IMYHBIX 3Tanax HUX(OPMUPOBAHUS, OMMCAHUE IITKAJ

OLICHHUBAaHUA

4.2. TunoBble KOHTPOJIBHBIC 33JlaHUSI WIM WHBIE MaTepUasbl, HEOOXOUMBIC I OILCHKU
3HaHUW, YMEHHI, HaBBIKOB U OIBITa JEATEIbHOCTH, XapaKTEPU3YIOIIUX ATallbl
dbopMHUpOBaHMS KOMIIETCHIIMMA B TPOIECCE OCBOCHUS 00pa30BaTEIBHOW MPOrPAMMBI.
Mertoanueckue mMaTepuaibl, ONpPEIeSIoNne ITPOLEIypbl OlEHUBAHUS 3HAHUN, YMEHUMH,
HAaBBIKOB M  OMNbITa JIEATENBHOCTH, XapaKTepU3YIOUIMX dTanbl  (GopMHUpOBaHUSL

KOMIIETEHIINI

4.3. Petimune-nian OUCyuniunvl (npu Heooxooumocmu)

5. Y‘-Ie6HO'MCTO,I[I/ILICCKOe u I/IHCI)OpMaI_II/IOHHOG obecrneucHue JAHUCIHUITIIMHBI

5.1. IlepeueHb OCHOBHOI M JOMOJHUTENBHOM y4eOHOW JTUTEepaTypbl, HEOOXOIUMOMN IS

OCBOCHUA NUCITUITINHBI

5.2. Ilepeuenb pecypcoB MHPOPMALMOHHO-TEIEKOMMYHHUKAIIMOHHON ceTH «MHTepHeT» U

MMporpaMMHOTO O6€CH€‘~I€HI/I$I, HCO6XOI[I/IMI)IX JJIA OCBOCHUS JUCHUITIINHBI

6. MarepuanbHO-TeXHUYEeCKas 0a3a, HeoOXoauMas JUIsl OCYIIECTBIICHUSI 00pa30BaTEIIBLHOTO

nmpounecca o JUCHUIIINHE




1. TlepeuyeHb MUIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHsI N0 JUCIUIIIHHE, COOTHECEHHBIX
CIJIAHUPYEMBIMH Pe3y/IbTaTaMH OCBOCHHS 00pa30BaTe/bHON NPOrpaMMbl

(c opuenmayueti Ha Kapmovl KOMNeMeHYUuti)

B pesynbrare ocBoeHUs1 00pa30BaTeIbHOM MPOrPaMMBbI 00 YUYAIOIIHIICS TOJKEH OBJIAIETh
CJIEYIOIIMMU Pe3yIbTaTaMu O0yUYEHHUS 110 TUCIUTUINHE!

Kareropus (rpyrmma) ®Popmupyemasn Konx u HaumeHoBaHue Pe3ynbrarhl 00yueHus 1o
KOMIETSHLIUH KomneTeHLus (c WHAUKATOpA TOCTHKEHUS JTUCIUILTAHE
(mpu Hanmuuu OITK) yKa3aH1em koaa) KOMIIETEHLINU
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 ¢ y4eOHO

JUTEepaTypou Mo
OCHOBHBIM XHMUYECKUM

JMCHUIUINHAM

OIIK-1.2. TIpennaraer
UHTEPIPETALIUIO
pe3yabTaToOB
COOCTBEHHBIX
9KCIIEPUMEHTOB H
pac4YeTHO-TEOPETHIECKHIX
paboT C UCIOJIL30BAHUEM
TEOPETUYECCKHX 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 ACHCTBUS
(xmaccudukamnms
BEIIIECTB, COCTaBJICHUE
CXEM TIPOIIECCOB,
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 TIOJTyYCHHUS,
UJCHTU(DUKAITIT |

! VkassiBaercst Tonsko uist VK 1 OIIK (pn HaTTMYWUH).




cobntogeHnem Hopm
TEXHUKM Be3onacHocTH
XUMUYECKUNI
3KCMNEPUMEHT, BK/KOYas
CUHTE3, aHaNus,
M3y4YeHMe CTPYKTYpPbI U
CBOWCTB BELLECTB U
MaTepunanos,
nccnepoBaHue
NpoLEeccos C MX
yyactmem

coOJII0ICHHEM HOPM
TEXHUKHU 0€30MacCHOCTH

UCCIIEIOBaHHSI CBOMCTB
BEUIECTB U
MaTepUasoB,lIpaBuia
00paboTKu 1 0hopMIICHHS
PE3yNbTaTOB PabOTHI,
HOopMEBI Th

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

3HaTh: CTaHAapTHBIE
METOBI MOJTyYSHHUS,
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 TPOBEJICHHUS
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 0QOpMIICHUS
pe3ynbTaToB paboTHI,
HopMbI Th
YMeTs: IpoBOIUTH
IPOCThIC XUMUYECKHE
OIIBITHI TIO MPE/IaraéMbIM
METOIUKaM

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

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

BEIIECTB U

MaTepHasoB,TpaBuiIa

00paboTKu 1 0opMIIeHHS

pe3yJIbTaTOB PpabOTHI,

HOopMBI Th




2. MecTo gucumMnanHbl B CTPYKType o6pasosaTtenibHOU Nporpammbl

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

1. [ns ocBOEHMA ANCUMNANHBI HEOBX0AMMbI KOMNETEHLU MU, CPOPMUPOBAHHbIE B PaMKax U3y4yeHuA
cneayowmx aucumMnavH: Mpm ocBoeHUN AaHHON ANCUMNNMHBI TPEOYIOTCA CaMble BbICOKME 3HaAHUA,
YMEHMA N HaBblKK, NPUOBpPETEHHbIE B pe3ynbTaTe OCBOEHMA BCEX NPeALecTBYOWMX AUCLUNANH,
0COb6EeHHO TaKMX, Kak pU3MKa, BbicLaa MaTeMaTuKa, 0bLan U HeopraHnyeckaa xumusa, MHGopMaTUKa,
aHaNUTUYECKana XMMusa, punocodpunsa, MHOCTPaHHbIN A3bIK

2. CopepkaHue paboueit nporpammbl (06bem AUCLUNAKHDI, TUMbI U BUAbI Y4e6HbIX 3aHATUN, yuebHO-
meToAaundecKoe obecneyeHne camocToAaTeIbHOM paboTbl 06yyatoLMnXCA)
CopeprkaHue pabouelt nporpammsl NpeacrasneHo B MNpunoxeHnu Ne 1.



3. DoHJ O1LIEHOYHBIX CpEeaACTB MO AMCHHUIIJINHE

4.1. IlepeyeHp KOMIIETEHU M ¢ yKa3aHHeM 3TanoB UX (GOpMHPOBaHHs B polecce

OCBOCHUSHA 06pa30BaTeJ’[bH0ﬁ nmporpamMmmal. Onucanue noxkasareJjei u KpUTepueB

OIlCHUBaHUA ROMHETEHHHﬁ Ha Ppa3s/IMYHBIX 3Tanax ux (l)OpMHpOBaHI/IH, OIMMCaHHuE IIKAaJ

OICHUBaAHUA

Kon u popmynupoBka KOMIETEHIINH

Kog n dopmynuposka komneteHunMmOMNK-1 CnocobeH aHanM3npoBaTb, MHTEPNPEeTUPOoBaTb N 0606LWaTb

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 GOPMYMPOBKE OCHOBHbIX
XMMUYECKUX  3KCMEPUMEHTOB, 3aKOHOB XMMUU
HablOOEHUNA, U3MEPEHUM, a
TaKXKe pe3ynbTaTbl pPacyeToB
CBOWCTB BELLECTB n
MaTepuanos YmeTb: pewaTb TUMNosble yyebHble | He ymeeT
334a4M NO OCHOBHbIM (6a30BbiMm)
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

CcOBCTBEHHbIX

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, co6m0,u,aﬂ HOPMbI TEXHUKU 6e30nacHoOCTU.

Kopg un Pe3ynbTatbl Kputepnn oLeHnBaHNA pe3yanbTaToB 0byveHus
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 TEXHWKMU | CBOMCTB BELLECTB U OCHOBHbIX 3aKOHOB 3aKOHOMEPHOCTAX
6e3onacHocTU MaTepuanos,npasuaa | XMMmum XMUMUYECKUX npoLLeccos,
06paboTkn n N3y4yaemblx B pamkKax
odopmneHns OCHOBHbIX XMMUYECKNX
pe3ynbTaTtoB paboTsl, 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
UMetoLLLMxXcA 06paboTKM U npoLeccoB, N3y4yaemblix B
MeTOAMK obopmneHuma pPaMKax OCHOBHbIX
pe3ynbTaTtoB paboThl, XUMUYECKUX SUCLMNINH
HopMmbl Th
YMmeTb: NpoBOANTL He ymeet YMeeT BbINOMHATb

NpocCTbie Xumnyeckme
OonbITbl NO
npeagnaraemMmbim
MeToOANKam

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




nccneaoBaHWe CBOMCTB
NONYYEHHbIX BELLECTB U
maTepuanos. Ymeer
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 BeLecTB 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 NoyYyeHus,
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
HopMmbl Th T6

MaTepunanos,;

TEXHUKN 6HesonacHoCTH npu

pabote C HumW,

TpeboBaHMA K OPOpPMIEHUIO
pe3y/NbTaToB 3KCNepPUMEHTa

npasuia

OCHOBHbIE

KpHTepHHMI/I OLICHUBAHUA SABJIAIOTCS 621.]1.]1131, KOTOPBIC BBICTABJIAIOTCA IMPCIOAaBaTCICM

3a BUJBI JIEATEILHOCTU (OLICHOYHBIE CPEJICTBA) IO HTOTaM HM3YYEeHHs MOAayneil (pa3ienoB

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

KOHTpPOJIb — MakcumyMm 50 0anios;

noouipuTenbHbie 0amibl — MakcumyMm 10).

[Ixasel OlleHUBaHUSA:

pYOEXKHBI KOHTPOJIb

3aureHo — oT 60 g0 110 peitTuHroBHIX 0a/LIOB (BKIHOYas 10 mMOOMIPUTENBHBIX OAIITIOB),

He 3auTeHOo — 0T 0 10 59 peHTHHTOBBIX OAJLIOB).

— Makcumym 50 Oaos,

Koa n dopmynmnposka komneteHUMNMONMK-1 CnocobeH aHanM3MpoBaTb, MHTEPNPETMPOBATL M 0606LWaTb

pe3ynbTaTbl 3KCNEPUMEHTA/bHBIX U PACYETHO-TEOPETUYECKMX PaboT XMMMYECKOIN HanpaB/eHHOCTH.

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 W | OCHOBbI 6a30BbIX | onpegeneHnn 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 XMMUU | B GOPMYANPOBKAX 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) XMMUH 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/EeHUE NpoL,eccoB C OCHOBHbI>
9KCMEepMMEHTOB n | cxem npoL,eccos, ncnosb3oBaHMeM 0BLMX 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 uHTepnpetupoBaTb | YmeeT coc
3aK/0YEHMA U BbIBOAbI | CTAaHOAPTHbIE  AeincTBuA pe3yabTaTbl OTHOCUTE/NIBHO | NMPOLLECCo
no pesynbratam | (Knaccudukauma NPOCTbIX XMMUYECKNX NCcnonb3o
aHanM3a NUTepaTypHbIX | BELEeCTB, COCTaBleHUe NpoL,eccoB C OCHOBHbI>
OaHHbIX, COBCTBEHHbIX | cxem npoL,eccos, MCNoNb30BaHUeM 0bLwmx 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 SKCMEPUMEHT 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 | 3KCNepUMeHTa
3aMeyYaHui B COOTBETCTBUM
C
3asBNE€HHbIMMU
TpeboBaHUAMU
Bnapetsb: He Bnageet Bnageert Bnageet Bnapeet
6a3oBbiMU 6a3oBbiMMU HaBblKaMWU HaBblKaMMU
HaBblKaMM HaBblKamm CUHTE3a, 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 | CTAaHOAPTHbIE
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
METOINKE; 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 nosay4yeHus, 0 MeToZax meTozbl MeToAbl
HUA nosay4yeHus, naeHTMOMKaLMmM 1 | nonyyeHus, nosy4yeHus, noay4yeHus,
CBOMCTB naeHTMPuUKal | nccnegoBaHusA MAEHTUPUKAUUM | naeHTUPUKa | naeHtTnduKaum
BELLEeCTB 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 pes3ynbTaToB 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 | 3KCNEepUMEHTa
3KCNepUMeHT
a, HO
Jonyckaet
OTAe/IbHble
HEeTOYHOCTHU

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

3HaHI/ll7], yMeHHﬁ, HABBIKOB M OIIBITA JCATC/IbHOCTH, XaPAKTEPU3YIOIIUX ITAIIbI

(opmupoBaHuMs KOMIIETEHINH B IpoLiecce 0CBOeHHs 00pa30BaTeIbLHOM NPOrPaMMBbl.
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MeToanueckne MaTepuaJibl, ONpeaesionme nNpoueaypbl OeHUBAHUS 3HAHUI, YMEHM,

HABBIKOB M ONBITA 1eATEIbHOCTH, XapaAKTePH3YIOUIUX 3TaNbl GOPMUPOBAHUSA

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) XUMUYECKHUM
JUCHHIITHHAM
Baaners: HaBbIKAMHU PadOTHI ¢ yUeOHOI
JINTEPaTyPoii M0 OCHOBHBIM XUMHUYECKHUM
JHCHHUIITHHAM

YMeTh: peliaTh TUIIOBBIE Y4eOHbIe 3a1a4H

NHamBmnayanbHbIN,
rpynnosoi onpoc
KONIOKBUYM, TecT

OIIK-1.2. ITpensiaraetr HHTePHPETALUIO
Pe3yJIbTATOB COOCTBEHHBIX
JKCIePHUMEHTOB U PacueTHO-
TeopeTH4ecKUX padoT ¢ HCIOJIb30BAHHEM
TeopeTHYeCKHX OCHOB TPAAUIHOHHBIX U
HOBBIX pa3/1eJ10B XUMHH

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

NHauBuAayanbHbINA,
rpynnoBon onpoc
KONINOKBUYM, TECT

OIIK-1.3. ®opmyaupyeT 3aKJII0YEHUS U
BBIBO/IbI 110 Pe3y.IbTaTaM aHAJIU3a
JIMTePATYPHBIX JAHHBIX, COOCTBEHHBIX
JKCHEePHMEHTAJIbHBIX H PACYeTHO-
TeopeTU4YeCKUX padoT XMMHYECKOi
HANPaBJIeHHOCTH

YMeTh: BBINOJHATH CTAHAAPTHBIE
aeiicTBus (kiaaccudukanus BellecTs,
cocTaBJeHHE 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
TeXHHUKH 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
MaTepuajIoB Pa3Hoil IPUPOALI C
HCMOJIb30BAHHEM HMEIOIIHXCS METOTUK

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

NHamsmnayanbHbIN,
rpynnosoi onpoc
KONIOKBUYM, TecT

OIIK-2.3. IIpoBOAMT CTaHIAPTHBIE
onepanuu s onpeaesieHusi XHMUYECKOro
U $a30BOro cOCTaBa BeLIECTB H
MaTepUaJIOB HA X OCHOBe

3HaTh: CTAaHaPTHBIE METOABI MOJTyYeH NI,
HAEHTH(UKALNY U MCCJIeI0BAaHUS CBOHCTB
BellleCTB M MATEPUAJIOB,IPABUJIA
00pa6oTKu U opopMIIeHHS Pe3YIbTATOB
pa6orsl, HopMbl Th
YMeTh: IPOBOANTH MPOCTHIE XUMUYECKHE
ONBITHI N0 NMPEIJIATAeMbIM METOTHKAM

NHANBUAYaANbHbIN,
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 JUCHMIUIMHEI IPEICTABIIEH B IPUIIOKEHUSIX 2,3.

3auer sgBiseTCA OLCHOYHBIM CPEACTBOM I BCEX 3TAIlOB OCBOCHUA KOMHCTGHHHﬁ.

ITepeBon onenku u3 100-0ayibHON B cHCTEMY 3adyeT/HE3adeT MPOM3BOIUTCS CIIECIYIOUTUM
obOpazoM:

- 3auTeHo— oT 59 1o 110 GamnoB (Bkirovas 10 mooupuTeIbHBIX OAJIIOB);

- "He 3auteHo— ot 0 10 59 GayuIoB.

I/IHIII/IBI/II[yaJIbHBIﬁ OonpocC IMpPOBOAUTCA IIOCIIE U3YUCHUA HOBOM TEMBI C OCJIBIO
BBISICHCHUS HanOOJIee CIOKHBIX BOITPOCOB, CTCIICHU YCBOCHHA I/IH(bOpMaIII/II/I.

I'pynnoBoii ompoc mpoBOAUTCS MOCIE W3YYEHHUS HOBOM TEMBI C IIENIbIO BBICHEHUS
Haubosee CIOXKHBIX BOMPOCOB, CTENEHH YCBOCHHS HH(OpPMAIMH, MOAACP>KAHUS BHUMAHUS
CIYLIAKOLIEH ayTUTOPUH.

Kputepumn ouenku (B 6a;11aX)MHAUBUAYAJIBHOI0 U TPYIIIOBOI0 ONPOca:

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

- 1 Gayut BBICTABISETCS CTYACHTY, €CITU CTYJIEHT UMEET (pparMeHTapHbIE MPEICTaBICHUS 00
00CyX1aeMOM BOITPOCE;

- 2 Oasuia BBICTABIISIETCS CTYACHTY, €CITU CTYJCHT UMEET HEMOIHbIC TPEICTABICHUS 00
00CyX1aeMOM BOIIPOCE;

- 3 GaJu1a BBICTABIISIETCS CTYIEHTY, €CIIH CTYJEHT UMeeT C(hOPMHUPOBAHHBIE, HO COJAECpPKAIIIE
CyIIEeCTBEHHBbIE MPOOEIBI MPeCTaBIeHHs 00 00CYk/1aeMOM BOIIPOCE;

- 4 GaJ1a BBICTABJISIETCS CTY/IEHTY, €CIIM CTYJICHT UMeeT c(hOPMHUPOBAHHBIE, HO COJepKAIIIIe
OTJIeIbHBIE IIPOOEIBI MIPEeICTaBICHHS 00 00CYkK/1aeMOM BOIIPOCE;

- 5 6aJJTOB BBICTABIISIETCS CTYIEHTY, €CIIHM CTYJCHT UMeeT COPMHUPOBAHHBIE CUCTEMATHUECKUE
npezcTaBieHus 00 00CyK1aeMOM BOIIPOCeE.

Bonpocs! 111 MHANBHAYAJBHOIO  TPYNIIOBOI0 ONIPOCa
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[Ipenmer opraHuyeckoil XMMHUU M OCHOBHBIE 3Tambl ee pa3BuTHs. CrocoObl M300paskeHUs] MOJIEKYII
OPTaHWYECKUX COCAUHEHUH, CTPYKTYpHBIE U 3eKTpoHHbIe hopmynsl (I'.JIstouc). Tumsl yriiepomaHoro
CKEJIETa, ALUKINYECKHE, LHUKINYECKUE U TE€TEPOLUKINYECKHE cOoeAUHEHMs. V3oMepus M €€ BUIBIL.
['omonorus. OcHoBHbIE GYHKIIMOHATBHBIC TPpyMIbl. Kiaccudukaiys opraHnuecKux COeTMHEHHH.

1. OcHOBBI HOMEHKJIATYPbI OPraHUYECKUX COeANHEHUI

3aMecTUTENbHAs HOMEHKJIaTypa, HIOITAK. [TousiTus pOAOHAYAIBHOM CTPYKTYPBI,
XapakTepucTHUecKux rpynn. Ha3Banus HeQyHKIIMOHAIBHBIX 3aMecTUTENEH, (PYHKIIMOHAIBHBIX TPYIIL,
IpellebHbIX, HEMPEeAeTbHBIX, apOMaTHUECKUX paaukaioB. CTapmIMHCTBO (PYHKUIHMOHAIBHBIX TPYII.
OcHOBHBIE TIpaBHJa COCTABJICHUS 3aMECTHTEIbHBIX HA3BaHWH OPraHUYECKUX COEAMHEHHH, BBHIOOp U
HyMepalus TJIaBHOW LeNM, MpPaBWIO HAaWMEHbIINX JOKaHTOB. Ha3BaHMs OCHOBHBIX KJIaCCOB
OpPraHUYECKUX COCTMHEHUN, CIIOKHBIX MOJU- U TeTePOPYHKIIMOHATBHBIX COSAMHEHUM.

OCHOBHBIE TIOJIOKEHUSI TEOPUU CTPOCHUSI OpraHudyeckux coeauHeHuil (A.M. ByTinepoB), 31eKTpoOHHOM
TEOPUH, OCHOBHBIC NPUHLHUIIBI KBAaHTOBOW OPraHMYECKOM XUMHH. BalleHTHOCTH aTOMOB. Tubl
rudpuau3ay aToMa yriepoja B OPraHMYEeCKHUX COCAMHEHMSIX, TEOpPHUS B3aUMHOIO OTTAJIKHUBAHUS
AIIEKTPOHHBIX opOuTaneil. o- M m-CBA3M aToMOB yriepona, (U3NYECKHe XapaKTEPHCTUKU CBS3CH:
JUIMHA, BAJIEHTHBIE YIJIbl, YHEPrUs, MOJIAPHOCTb, MOJIAPU3YEMOCTh, TUIIOJbHBIA MOMEHT, NOTEHIMAI
MOHU3aIMU. ['OMOIUTHYECKUI U TE€TEPOIMTUYECKUI PAa3PbIB CBS3H.

Knaccudukanus peareHtoB u peakuuid. [IpomexyTodyHble 4acTUIBl (MHTEPMEAUATHI): paTuKaibl,
KapOOKaTHOHBI, KapOaHUOHBI, KapOCHBI, HUTPEHBI, aPUHBI U Jp. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpPOEHHE IMPOMEXKYTOUHBIX YacTUI. OJeKTpoHHble 3(hdexTsl 3amectuteneii. WHAYKTUBHBIA U
Me30MEepHBII APPEKTH U crtocoObI n300pakeHust 3Tux 3pdexrtos. [Ipumepsr rpynn ¢ +I-, —I-, +M- u —
M-3ddexramu. Dddekr runepkoHbIOranuu (CBEpXCONpsHKEHUs ). BausHue 31eKTpOHHBIX 3P QeKTOB
3aMecTUTeNed Ha CTaOWIBHOCTb M PEAKLUHUOHHYIO CIIOCOOHOCTh OPraHUYECKHX COEIMHEHUH U
IIPOMEKYTOUHBIX YaCTULl. Pe30HAHCHBIE CTPYKTYpHI, IPABUIIA UX IOCTPOECHUSI.

Kucnotst u ocuoBanus (M. Bpencren, I'. JIptonc). ConpsiKeHHbIE KUCIOTHI H CONPSKEHHBIE OCHOBAHHS.
KucnotHo-ocHOBHBIE paBHOBECHS Ha MPUMEPE CIUPTOB, MPOCTHIX A(PUPOB, KApOOHOBBIX KHUCIOT,
KETOHOB U aMMHOB. KoHcTanTa kucimotHocTH pK,, KOHCTaHTa 0OcHOBHOCTH pKp. BiusHue 3amecturenei
B MOJIEKYJIE Ha KUCJIOTHOCTh U OCHOBHOCTb OPTraHUYECKUX COE€OMHEHUU. Teopust )KECTKUX M MSITKHX
KucIIOT ¥ ocHoBanuit (QKMKO).

2. OCHOBBI CTEPEOXMMHUH

Crioco0bl n300pakeHUs TPOCTPAHCTBEHHOTO CTPOCHHSI MOJIEKYII C Sp3FI/I6pI/II[PI30BaHHBIM YIIEPOJIOM:
KJIMHOBH/IHBIE MPOEKINH, "NeconuibHble Ko31bl", mpoekiuun Hetomena. Kondopmanuu, koHpopmepsl.
3acioHeHHas (cun-TIEpUIIAHAPHAS), 3aTOPMOXEHHas (awmu-TIepUILIaHApHAs), CKOIICHHAs (2oui-)
KOH(popMaIuu.

AcuMMeTpUYeCKUi aToM yriepojia. XHpalbHOCTh, YCJIOBHSA, HEOOXOAMMBIE [Jsi BO3HUKHOBEHHS
xupanbHocTd. KoHdurypauus, oriauume ot koH(opmaruu. OnTuueckas H30MepHs, ONTHYEeCKas
aKTUBHOCTb. OHaHTHOMephl. Pamemarbl. [Ipunuun R,S-nHomenknarypel. OmnpeneneHue mnopsaka
CTApIIMHCTBA 3aMecTUTeNel y XwupainpHoro IeHtpa (mpaBuio Kana - Huromena - Ilpenora).
AOcomoTHass W OTHOcuTenbHas KoHpurypanuu. IIpoekiuonnsie @opmynsl  (O.Qumep). Hx
IOCTPOCHME, TpaBWJIa TOJIb30BAaHUS HMMH (U1 COEAMHEHUH € OJHMM acHUMMETPUYECKHM aTOMOM
yraepona). CmocoOsl pasneneHusi panemMaroB. CoequHeHHs C JIBYMS XHUPaJbHBIMH IIEHTPaMH.
[Toctpoenne npoekuuit @umepa. Juacrepeomepsl. Mezo-popmbl. Spumpo- U mpeo-HOMEHKIATYpA.
N300paxkenne MoJsieKynbl JAHHOTO COEJUHEHHSI C IMOMOUIBIO0 PA3IUYHbIX MPOEKIUOHHBIX (OpMYII.
[Tepexon oT o1HOW MPOEKIIMOHHON (OpPMYINbI MOJIeKYNbl K Apyroif. IlpeacraBienne o6 onrTuyeckon
WU30MEpUHN COETMHEHM, HE COAECPKALIUX ACUMMETPUYECKOT0 aTOMa YIJIEpOa.

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

3. AnkaHbl

['omonoruyecknii psa, ©30MeEpHs 1 HOMEHKIaTypa. [[pupoaHble HCTOYHHMKY ankaHOB. MeTo1bl CUHTE3a:
TUIPUPOBAHUE HENPEAEIbHBIX YIVIEBOAOPOJOB, CHUHTE3 4Yepe3 JUTHWIUAIKWIKYIPAThI, SJIEKTPOIN3
cojieil KapOOHOBBIX KHCJIOT, BOCCTAHOBJIEHHWE KapOOHWIBHBIX COEIUWHEHHWM, W3 TajloreHaJKaHOB
(peakuust Bropma, mpotonu3 peaktuBoB ['punbspa). Ilpupoma C-C- u C-H-cBszeit B ankaHax.
Kondopmanuu »stana, mnpomanHa, OyTraHa U BBICIIMX aJKaHOB. OHepreTHuYeckas Jguarpamma
KOH(OPMALIMOHHOTO COCTOSIHUS MOJICKYJIbI aJIKaHa.

XVMHYECKHE CBOWCTBA: pEaKlUMU TaJOTeHUpPOBaHUsS (XJIOpUpOBaHUE, OPOMUPOBAHHE, HMOIUPOBAHUE,
¢TopupoBaHue). OHepreTMka LENHBIX CBOOOJHOPAJUKAIBHBIX  PEAKUUH  raJOoreHUpOBAaHMS.
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OKHCJIEHHS CIIUPTOB XPOMOBBIM aHTUIPUIOM.
JIByxatoMHble cnupTbl. Metonbl cuHTe3a. CBOWCTBA: OKHCICHHE, alWJIUPOBAHUE, JETHUIpaTallusl.
OxkucnurenpbHoe pacuieruieHue 1,2nuonoB (MogHas KUCI0Ta, TeTpaanerat cBUHIA). [InHakonMHOBas
neperpynmnupoBKa.

@®eHosbl. MeToAbl MOMyYEHHUS: IIEIOYHOE IUIAaBJICHUE apeHCY/Ib(OHATOB, 3aMEIleHHE rajoreHa Ha
TUAPOKCHII, THUIPOJIU3 cojied apeHmuazonus. KyMombHBIM croco0 monydeHus (eHona B
IPOMBIIIIIEHHOCTH.

CgoiictBa (enosoB. Denonbl kak OH-kucmoTel. CpaBHEHHE KHCIOTHOTO XapakTepa (EHOJIOB H
CIHPTOB, BIIMSHUE 3aMECTHTENEH Ha KUCIOTHOCTH (eHonoB. OOpa3oBaHHE MPOCTBHIX U CIOXKHBIX
a¢upoB ¢eHonoB. Peakiuu 3neKTPOPHUIBHOTO 3aMEIIeHHsT B apoOMaTHYEeCKOM sAlpe (PEeHOJIOB:
raJloreHUpPOBaHUE, CyNb(pHUpPOBaHUE, HUTPOBAHUE, HUTPO3UPOBAHHE, COUETAHHE C COJISIMHU IHA30HUS,
ankuwiupoBanue U auwinupoBanue. IleperpynnupoBka @Dpuca. KapOokcunupoBanue (HeHOIATOB
menoyHbix MetawioB no Konsbe. ®DopmunupoBanue ¢eHonoB mno Peilimepy-Tumany, mexanusm
oOpa3oBaHusi  canuuuiaoBoro  anpaeruga. DopmwunupoBanue  ¢denonoB 1o  Bumbcmaiiepy.
[eperpynnupoBka amnuinoBbix 3¢upoB (enonos (JI.Kusiizen). Oxucienue (GeHONOB, B TOM 4YHCIE
IIPOCTPAHCTBEHHO 3aTpyAHEHHBIX. [loHATHE 00 apOKCUIIBHBIX paUKaiax.

15. IIpocthie 3¢upsl

[Ipocteie 3¢upsl. MeToabl mMmonydeHus: peakuuss BuiabsiMcoHa, aTKOKCHMEPKYpUPOBAaHUE AJKEHOB,
MEXMOJIEKYJIIpHast IerupaTalusi CliupToB.

CpoiicTBa mpOCTBIX 3(PUPOB: 00pa30BaHUE OKCOHMEBBIX COJICH, pacIIEIUICHHE KHCIOTaMHU.
I'unponepoxcunel. [lomyuenne u cBoicTBa o-ramoreH3pupoB. Bunnioseie 3¢upsl ux moxydeHue (w3
aleTUJICHA U 0-TaJIOreHA(UPOB)

Kpaynadupsl. [Tonyuenue u npuMeHeHNE B CHHTETUUYECKON IIPAKTHKE.

Oxkcupanbl. CriocoObl omy4yeHus. PackpbiTHe OKCHUPAHOBOTO IUKJIA MO JEHCTBHEM 3JIEKTPODUIBHBIX
U HYKJICO(QHIbHBIX areHTOB.

16. Anbaeruabl M KeTOHBI

N3omepust 1 HOMeHKIaTypa. MeToabl MOIy4YeHUs albJAETUA0B U KETOHOB M3 CHUPTOB, IIPOU3BOIHBIX
KapOOHOBBIX KUCJIOT, QIKEHOB (030HOJM3), aIKMHOB (TUIpoOOpupoBaHue, ruaparanus mo Kydepony),
Ha OCHOBE METANIOPTaHWYECKUX COCTUHECHUH. AIMIMpOBaHWE W (POPMUIMPOBAHUE aPOMATHUYECKHX
coenuneHuil. [IpombinuienHoe nonydyeHue Gpopmanpaeruaa, aneraibaeruaa (Bakeprpoliiecc) 1 BpICIINX
IbJETUAOB (TUAPO(HOPMUITUPOBAHUE).

CtpoeHue kapOOHHIILHOM TPYMIIbI, €€ MOJISIPHOCTh U MOJISPU3yeMOCTh. BiusHIE MPUPOBI U CTPOCHUS
paaukana Ha KapOOHWIBHYIO aKTUBHOCTb.

Xumuyeckue cBoiictBa. OOmIMe MpeicTaBlIeHUs O MEXaHHU3ME HYKICO(PHIBHOTO MPUCOSAMHEHUS IO
KapOOHWJIBHOW TPyNIe albJAECTUI0B M KETOHOB. KUCIOTHBIH M OCHOBHOM Karanu3. KucioTHocTh u
OCHOBHOCTb KapOOHHMJIBHBIX COCTUHEHUH.

Kero-enonbHast tayromepus. EHonmumzanus anbIeruioB ¥ KETOHOB B PEaKLMAX TajJOreHUpOBaHUS,
U30TOMHOIO OOMEHa BOJOpOJa M paleMU3allii ONTHUYECKH AaKTHUBHBIX KETOHOB. KHCIOTHBIM u
OCHOBHOM KaTaJIM3 dTUX PEaKIIUM.

Kero-eHonbHAs TayromMepusi KETOHOB,l,3-aukeToHOB M 1,3-keTo3dupoB. BrausHue CcTpyKTypHBIX
(GakTOpOB U MPHUPOJABI PACTBOPUTENS HA IOJIOKEHUE KETO-€HOJIHHOI'O PAaBHOBECHSI M 3aBUCHMOCTH €r0
ot cootHomeHust CH n OH kucIoTHOCTH KeTOHa U eHona. J|BoiicTBeHHas: peaklMOHHAsl CIIOCOOHOCTb
€HOJIAT-UOHOB. MIHTepnpeTanus AaHHbIX B pamkax npuHiuna XMKO.

ATNKNIMPOBAaHUE U allWIIMPOBAHUE EHAMUHOB.

AJBI0IBHOKPOTOHOBAST KOHJIEHCAIIMS ajbJAETHUA0B U KETOHOB B KMCJIOW U LIEIOYHON Cpefie, MEXaHU3M
peakuuii. HampaBieHHass anpojibHAs KOHJEHCALMsl Pa3HOMMEHHBIX ajbJETHAOB C HCIOJIB30BAHUEM
JUTHEBBIX, OOPHBIX EHOJISATOB M KPEMHHUEBBIX 3(UpoB eHooB. KoHaeHcanus anbaernioB U KETOHOB C
MaJIOHOBBIM  3(QUpPOM W  JIPYTUMH  COEIUHEHUSMH C AKTUBHOW  METHJIEHOBOH  IpYIIOW.
AMHHOMETHIIMPOBAHKE AlIbJIETUI0B U KeTOHOB (MaHHuX). beH30nHOBast KOHIeH caIusl.
BoccraHoBienue anpAeruyioB U KETOHOB JI0 CIUPTOB, PEAareHTbl BOCCTAHOBJIEHMS; BOCCTAaHOBJIEHUE
C=O-rpynnet 10 CHjy-rpynmer: peakunn Kmwxknepa-Bonsha u Kiemmencena. MoH-pamukanbpHas
JUMEpU3alysl albJeruIoB U KeTOHOB. OKHCIIEHHME albIeTU0B, peareHTbl OKuciaeHus. OKucieHue
KETOHOB mepkuciaoramu 1o banepy-Bwmurepy. /lucnponopunoHupoBaHWe — anpIerHIOB IO
Kannunnapo (npsimas u nepekpecTHasi peakliin)

o, B-HenpenenbHble anbaeruabl U KETOHbI. MeTO/bI MOJIy4eHUs: KOHIEHCAI[MH, OKUCIIEHUE aJNTUIOBBIX
cnupToB. ComnpspkeHue KapOOHWIBHOW TPYIIIBI C JBOWHOM yriiepoA-yriaepoaHoi cBs3bto. Peakimu 1,2
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Koa10kBUYM NpoOBOIUTCS MOCHE M3Y4YEHHs] HOBOM TEMbl C IIEJbI0O KOMIUIEKCHOM OIICHKU
MOJIYYEHHBIX 3HAHUU 10 pa3aeny.

Kpurepum ouenku (B 0a/1/1aX)KOJIJIOKBUYMOB
- 0 6ayIIOB BBICTABIIAETCS CTYIEHTY, €CIH CTYJCHT HE UMEET MpeICTaBIeHHUs 00 00Ccy)aaeMoM
paszelie AUCUUILIUHBI;

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

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

- 15 GayIoBBBICTABISAETCS CTYACHTY, €CIH CTYICHT UMEET CPOPMUPOBAHHBIE, HO COIEPKALIUE
CYIIECTBEHHBIE MPOOEITBI MPEICTaBICHHU 00 00CYXK1aeMOM pasJiene JUCHUIUINHBL

- 20 6aTTOBBBICTABIISICTCS CTYJCHTY, €CJIA CTYACHT UMEET COPMHUPOBAHHBIC, HO COEPIKAIIINe
OTJeNIbHbIE POOeIbI MPeCTaBIeHHUs 00 00CYkK1aeMOM pazjielie IUCIUIINHBL;

- 25 6aIOB BBICTABIISIETCS CTYICHTY, €CJIU CTYJIEHT UMeeT c(hOpMHUPOBAHHBIE CUCTEMATUYECKUE
npeCcTaBiIeHUs 00 00CYKIaeMOM pa3/iesie TUCIUILTHHEL.

IIepeyeHp IPUMEPHBIX BOIPOCOB KOJUIOKBUYMOB I10 JUCLUIIIIMHE
«OPTAHUYECKAS XUMUA»

KonnokBuym Ne2

HYKJIEO®UJIBHOE 3AMEIIEHNE B AJIMOATHUYECKOM PALY

I. Bsenenue. Tunsl peakunii. CriocoObl 00pa3oBaHUs U pa3pbiBa CBs3€il B OpraHUYecKOi
Mouiekyie. [Tonsitue cBOOOIHOTO pajnKaia U KapOOHWEBOTO HOHA.
Omnpenenenue peakuy HykiaeopuibHoro 3amenienus. HykieopunbHble 4acTUII U CyOCTpaT.

Mexanusmsl Syl u Sy2. CrepeoxuMust peakiuii 3aMerieHusl.

@akTOphbI, BIUSIOLUIUE HA X0 HYKJICO(PHIBHOTO 3aMEIICHUs: CTPYKTYpa U OCHOBHOCTb
HYKJIEOUIHHOTO peareHTa, €ro KOHIEHTPALUs, JHEPT Ul CBSI3U YXOSAIIEeH rpybl B
pearupymoueil Mojiekylie, CTpO€HHE U pa3Mep paJuKaioB B cyOcTpare, BeIHUUHA
MIOJIOXKUTENBHOTO 3apsija Ha aTaKyeMOM aToMe yriepoJa, IpUpoaa paCTBOPUTEIS.
[TeperpynmnupoBKH, CONPOBOXKIAIOIINE PEAKIIUU HYKIeo(UIbHOTO 3amenieHns. KoHkypeHus
peakuyii 3aMEeLICHUS U OTLLIEIIICHUS.

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

1. 3amemieHue rajoujia B aNKUITAJOTEHUAAX C LIEJIbI0 CHHTE3a YIJIEBOAOPOJOB, CIIHUPTOB,
npocThiX 3(uUpoB 1Mo BuibsAMCOHy, CHOXKHBIX 3(UPOB, THOIPHUPOB, MEPKANTAHOB,
HUTPUJIOB, POJAHMUJIOB, HUTPOCOEIUHEHHH, aMiUHOB 10 ["'opmany, ["abpusimo, Jlenenuny.
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CuHTE3BI C MAJTOHOBBIM 3(hHUPOM.

2. 3amernieHHe THAPOKCHIBHON Tpynmbl B CHOUPTAaX C LEJIbI0 CHHTE3a TaJIONAAIKUIIOB,
aMHHOB, THOJIOB, CJIO’KHBIX 3()UPOB MUHEPAILHBIX U KAPOOHOBBIX KUCIIOT.

3. 3amelneHre aJKOKCHIBHOW TPYIIBI B MPOCTHIX 3Pupax (pacuierieHue mpocThiX 3QUPOB).
B3aumoneiicTBre OKHcel allKeHOB € HYKJICO(UIbHBIMHA PeareHTaMH.

4. 3amMenieHWe  TUAPOKCWIBHOM  Tpymnmbl B KapOOHOBBIX  Kucinotax.  CuHtes
raJIONJAHTHAPUIIOB, aMHUJIOB M CIOXKHBIX 3¢upoB. CpaBHUTEIbHAs XapaKTEPUCTHKA
AIIMPYIONIUX CBOWCTB MPOU3BOIHBIX KAPOOHOBBIX KHCIIOT.

5. 3amemieHue aJIKOKCWIBHOM Tpynmsl B 3dupax KapOOHOBBIX KHCIOT. [ 'mapomnus,
aMMOHOJIN3 U Nepe3TepuuKalus CI0KHBIX 3(QUPOB.

KonnokBuym Ne3

KOHJIEHCALIMS U TAYTOMEPH S KAPBOHUJIBHBIX COEVUHEHUI

DNEeKTPOHHOE CTPOCHUE KapOOHWILHOM TPYMIbl. XUMHUECKUE CBOMCTBA aJIbJACTUIOB U
KETOHOB. AJIb/10IbHO-KPOTOHOBAsI KOHIEHCALIMS: METUJIEHOBBIE U KApOOHUJIbHBIE KOMIIOHEHTHI,
KHUCJIOTHBIM U OCHOBHBINM KaTanu3. CBsI3b MEX]y CTPYKTYPOH KapOOHMIIBHBIX COEIMHEHUN U UX
PEeaKUMOHHON CLIOCOOHOCTBIO B PEAKIIMSIX allbJI0JIbBHO-KPOTOHOBOM KoHIeHcanu. KonaeHcanus
JIBJIETUIOB U KETOHOB MEXKIY COOOH, € alleTOYKCYCHBIM 3(hUPOM, C HUITPOCOETUHEHUSIMHU.
Peakunuu Kuésenarens u Ilepkuna.

CrnoxuoaupHas koHaeHcanus (peakuus Kisiizena). BuyrpumonexkynspHas KOHAEHCAUs
m3dupos (peakius Jukmana). Konaencanus cinoxsbix 3gpupoB ¢ keToHaMu. OOLIHOCTb
MeXaHU3Ma IEPEYUCIICHHBIX PEAKLUN.

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

Kero-enonbHas Tayromepus. EHonmu3amms kapOOHUIBHBIX COSAMHEHUH TOJT ACHCTBUEM
KHCJIOTHBIX U OCHOBHBIX areéHTOB. Y CTOMYMBOCTH €HOJIBHBIX (HOPM.

JIBoliCTBEHHasl peaKLIMOHHAs CIIOCOOHOCTh Ha MpUMepe aleTOyKCycHoro a¢upa. [Ipuuuns
JIBOMCTBEHHOMN peaKIIMOHHOW CITIOCOOHOCTH.

CuHTe3bI IPU TOMOIIIH alETOYKCYCHOTO ddupa.
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Konnoksuym Ne4

OKUCJIMTEJIIBHO-BOCCTAHOBUTEJIbHBIE PEAKIINN

Okucinenue
Omnpenenenne U OOIIHIE MTOJOKCHHSL.

ATEeHTBI OKHUCJIEHUSL.

[lepmanranat kanus (OKHCIIEHHE B HEUTPAIbHOH, IEIOYHON M KUCIION cpeiax), XpOMOBBIi
aHTUJIPHUJI, OUXPOMAThI HATPUA U KaJus, a30THAs KUCIOTa, 030H, MEPEKUCh BOJAOPOA, TBYOKHCH
CBUHIIA, OKHCH cepeldpa, IBYOKHCH CEJIeHa, HOJIHAsl KUCII0Ta, TETPAaLleTaT CBUHLA, HAIKUCIIOTHI.
Pacuér He0OX0IMMOTO KOJIMYECTBA OKUCITUTES AJIsI OKUCIICHUS JAHHOTO KOJIMYECTBA
OpPraHUYECKOI0 COETUHEHMUS.

OxucieHne OpEACIbHBIX YITICBOJAOPOJ0B.

[IpencraBienus o nenHoM Mexanusme okucienus ainkaHoB.(H.H.Cemé&nosn).

OKHCIIEHHE KPATHBIX CBA3EH

a) okucienue ¢ coxpanenrem C-C cBs3u. Dnokcuauposanue (peakuus [Ipunexaena).
I'mapoxcunupoBanue (peakuus E.E.Baruepa).

0) okucnenue ¢ pacuerienneM C=C cBs3u. O30H0aU3. OKUCICHUE C TTOMOIIBIO TIEpMaHTaHaTa
KaJusl WM OMXpoMara Kajus B KUCIIOHN cpee.

OKHcClIeHHE CITUPTOB

OxucneHne nepBUYHbIX, BTOPUYHBIX U TPETUUHBIX ciupToB. Peakmus Onnenayapa.

Pacmiennenve noiHOM KMCIOTOM M TETPAALIETATOM CBHHIA O-TJIMKOJIEH.

OxucieHne KaD6OHI/IJ'H)HI)IX COGI[I/IHCHI/Iﬁ

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

OKHCICHUE KETOHOB. Pacmiennenue YIIJIEPOAHOI'O CKEJIETA IPHU OKUCIICHUN KECTOHOB 110 IIPpaBUITY
A.H.Ilonosa. Cunare3 O(,B-,Z[I/IKap6OHI/IJ'IBHBIX COEIUHEHHH C NPUMCHCHUCM NBYOKHCH CCJICHA
(OKI/ICJ'ICHI/IC O-MCTHJICHOBOI'O 3BCH8.).

OKHCICHHE apOMATHYCCKUX COCIMHECHHI
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a) OKHCIICHHE apOMaTHYeCKOro sipa. OKUCIIeHUE TBYXaTOMHBIX (DEHOJIOB B XHHOHBI.
Karanutrueckoe oKuCIeHUE KUCIOPOAOM BO3Iyxa O€H301a 10 MaJeMHOBOTO aHTUIPH/IA,
HadTanmHa 10 (raireBoro aHruapuaa. O30HUPOBAHUE APOMATUYECKOTO SIIpa.

0) okucienue 00KoBbIX Hene. [lonmydenne apomaTHuecKuX KapOOHOBBIX KUCIIOT, AJIbJCTHIOB U

KETOHOB U3 alKuiI0eH3010B. CuHTE3 peHONa U alleTOHA ABTOKATATUTHYECKUM OKHCICHUEM
KyMoJIa.

ApOMaTI/I?;aI_[I/I}I Hapa(i)I/IHOB 1 NUKJIOI'CKCAHOB KATAJIUTUYCCKUM ACTUAPUPOBAHUCM.

MeTtop1 3a1UThl QYHKIIMOHATBHBIX TPy (TUAPOKCUIILHOM, KApOOHUIBHON 1 aMUHHOMN) B
peaKusX OKUCICHHUS.

BoccTanosienue

OrnpezenieHne u 00IIHE MOT0KEHHUS.

AreHTsl BOCCTAHOBJICHHUS.

Harpuii Merannuyeckuii B a0COIIOTHOM CIUPTE, HATPUM B KUAKOM aMMHUAKe, amajibrama
HaTpUs, UUHKOBAS MbUIb B ILEIOYHON CPEE, ATFOMOTUIPUL JIUTHS, OOPTUAPU] HATPUS,
AJIKOTOJIATHI AIFOMUHUS, MOIUCTOBOAOPOIHAS KUCIIOTA, TUAPA3ZUHTHIPAT.

KaTaJII/I3aTODI)I TUAPUPOBAHUSA MOJICKYJIAPHBIM BOJOPOJOM.

[TnaTuHOBas YepHb, TUIATHHA WK NAJUTANA HA HOCUTEIISIX, JIATUHA HA yIIIe, TaJlIaIueBbIi
Karajau3aTop Ha cyibdare Oapus, HUKEIb PeHes, HUKEIh Ha OKUCH aJTFOMHHHUS.

BoccTaHOBJIEHHE KPaTHBIX VIJIEPOA-YIIESPOIHBIX CBSI3CH.

BoccranoBnenue AJIKCHOB, aJIKaAUCHOB C COHpH)KeHHOﬁ CHCTEMOM ABOMHBIX CBH3CI7I, AJIKWHOB
METaJlJIaMHU B JKUJIKOM aMMHUAKE UJIN CIIUPTE.

Karanntuueckuit THAPOrCHOJIN3 HACBINICHHBIX [TUKJIIOB. BoccranoBnenue CIIUPTOB U (I)eHOJ'IOB
A0 COOTBETCTBYIOIINUX YI'JICBOAOPOIOB.

Boccranosnenne AIBACTUAOB U KETOHOB 10 CIIUPTOB.

[Tomy4yenue yrieBo0po10B U3 alibieTHA0B 1 kKeToHOB 1o Kikuepy u Knemenceny. Cunres
NMMHAKOHOB M3 KETOHOB. [IMHakonnmHoOBas neperpynnupoBka. Peakuus Kanaunuapo,
B.E.Tumenko, Meepgeiina-Ilongopda.

BoccranoBneHne KUCIOT U MX IIPOU3BOAHBIX.

BoccranoBnenue KuciotT 10 keToHoB (peakuus [Tupua).
BoccranoBnenue XJI0paHTUAPUAOB KUCIIOT JI0 allbAEeTHA0B (peakuus PozeHmyHza).

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

CHUHTE3 aMHHOB.
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BoccranoBneHue a30TconepKalux coeTMHEHUI (HUTPUIOB, aMUHOB, OKCIMOB).
BoccranoButenpHOE aMUHUPOBAaHNE KETOHOB (peakius JlelikapTa).

KomnoxBuym Nel

PEAKIIMU 3BAMEHIEHUA B APOMATUYECKOM PAAY

PEAKIIMHN SJIEKTPOPUJIbHOI'O 3SAMEIIEHIA

YcnoBust apoMaTHaHOCTH (TTpaBUiI0 Xtokkens ). [lpumepbl HeOSH30MIHBIX apOMAaTHIECKUX
COEIMHEHUI.

OO01ure npeacTaBlIeHNUs 0 MEXaHU3ME AIEKTPOPUIBHOIO 3aMELICHHS B apOMAaTUYECKUX
COEJMHEHUSX, SKCIIEPUMEHTAIEHOE JOKA3aTeIbCTBO MHOTOCTaIMHHOTO NPOTEKAHUS PEAKLIUH, T~
U G- KOMIUIEKCBI.

BriusiHue 31eKTpOHHBIX U cTepudeckux 3(pQeKToB 3amecTuTeneil B Ape Ha peakIMOHHYIO
CIIOCOOHOCTH U OpHeHTaII0. OCOOEHHOCTH OPUEHTUPYIOLIETO ACHCTBUS TATIOH/IOB.
CornacoBaHHas ¥ HECOIIACOBAHHAS OPHEHTALIMSL.

PEAKIINHN C OBPA3OBAHUEM CBA3U C-X

HurtpoBanue 6eH301a, ankmiOeH3010B, HaQTaIMHA, aHTpalieHa U ¢peHanTpeHa. Hutpyromue
areHThl, POJib HUTPOHMI-KaTHOHA. OCOOEHHOCTH HUTPOBAHUS (DEHOJIOB M ApOMATUYECKUX
amMiHOB. [T000UHBIE TPOAYKTHI, CBSI3aHHbIE C OKMCIUTEIbHBIM JICHCTBHEM a30THOW KUCIIOTHI.

CynbshupoBanue 6eH305a, aNTKWIOEH30J10B, HadTaTNHA, aHTPAlleHa, aHTPAaXHUHOHA, (DEeHAHTpEeHa,
denona, Hadronos u anunuHa. Cynspupyromue areHTel. OcCO0EHHOCTH PeaKkIuu
Cynb(UPOBAHUSI-00PATUMOCTD, H30TOMHBIN G (dekT. Boinenenue u naeHTuduxanms
CyIb(HOKUCIOT. DNEKTPOPUIbHOE U HYKICO(DUITHEHOE 3aMEIlIEHUE CYIb(POTPYIIIIHI.

["anouaupoBanue OeH305a, ANKUIOEH30J10B, HadTaJlnHA, aHTpalleHa, (eHaHTpeHa, (peHoa u
aHunuHa. ["anouaupyromnye areHThl. Y CI0BUs BBEACHUS TaIOK1a B apOMaTHUECKOE AP0 U B
O0KOBYIO 11enb. Paznuune B MexaHn3Max 00enx peakluid 1 B CBOMCTBAX MOJYyYEHHBIX
raJIOUIPOU3BOIHBIX.

PEAKIIMHN C OBPA3OBAHUNEM CBA3U C-C
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Peaxmus @punens-Kpadrca. Ankummpyroniie areHTsl (TaJouIHbIC ATKWIIBI, aTKEHbBI, OKHCH
QJIIKEHOB,CITUPTHI). ALIUIUPYIOIINE areHThl (TAIOUIAHTUAPUIBI U aHTUIPUJIBI KHCIIOT).
KaranuzaTopsl 1 MexaHu3M ux aerctBusd. [1o0ouHbIe peakiiuy npy anKUIMpOBaAHUU:
M30MEpU3aLMs, TONHATKUINPOBAHUE, 1€3aIKUINPOBAHHE.

Anmnuposaue o @pugento-Kpadrey, kak METo| CHHTE3a KETOHOB, KUCIIOT U MX IPOU3BOHBIX.
Peaknust apoMaTH4eCKUX YIII€BOAOPOAOB C SHTAPHBIM U (TaleBbIM aHTUApHAaMU. CHHTE3bI
Xeyopca. [leperpynmuposka ®@puca. Peakuuu ['atrepmana, ['yoena, Bunbcmeiiepa, Konboe,
Peiimepa-Tumana.

PeaKI_[I/ISI XJIOP- U THAPOKCUMCTUIIMPOBAHUS.

PEAKIIMHN HYKJIEODPUJIBHOT'O 3AMEIIEHW A

HyxiieodunpHoe 3amelieHre rajoreHa B apoOMaTH4eckoM siipe.

3amMeHa cynb(hOrpynmsl Ha THIPOKCHI U IiraHorpymny. HykineodgunsHoe 3aMenieHne Bogopoia
apoMaTHYECKOTro siapa. MeXaHnu3M peakiuu HyKJIeOPIBHOTO 3aMenieHus Sy2 Ar.

BnusiHue 31meKTpOHOaKIENTOPHBIX TPYII HA CKOPOCTh PEAKINN HYKICO(DUIFHOTO 3aMEIIEeHUS.
Komnnexkcsl Maitzenreiimepa.

Peakuuu HykiieouIbHOTO 3aMeIIeHHs, TPOXOIAIINE Yepe3 CTaau0 00pa3oBaHuUs
JIEruapoOeH301a. DKCIIEPUMEHTAIBLHOE MOITBEPKIACHUE 3TON CTaIHH.

KomnokBuym Ne5

BOCCTAHOBJIEHUE HUTPOI'PVIIIIBI.

APOMATHUYECKUE AMUHBI U JIUASOCOEAMHEHNA

OO61as cxemMa BOCCTaHOBJIEHUS] apOMaTUYECKUX HUTPOCOEANHEHUH B KUCIION, HEUTpanbHOI
U IeJI0YHON cpezie. BoccTaHoBiieHre HUTPOOESH30I1a B KUCIION Cpesie: HUTPO300eH307, 3-
benmnruapokcuIaMuH U auuiuH. [leperpynnuposka B-heHnarunapoxkcuiaMuta B I-
aMuHO(EHO B KUCIIOH cpene. BoccTranoBneHre HUTpoOEH30I1a B IIETIOUHOM cpejie:
a30KkcuOeH3011, a300eH30:1, Thapazoden3on. [leperpynnuposka azokcuOeH3o1a B M-
okcuazobenson (Bamnax) npu neiictBun kucnot. IperpynnupoBka rupazodeH3oiia B KUCIOH
cpene ( OeH3uaUHOBAS).

ApoMaTHYeCKNe aMUHBL.
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MeTtonbl cuHTE3a: BOCCTAHOBIIEHHE HUTPOCOECAMHEHN, aMUHUPOBAHUE apUJITaIOT€HUIOB,
BexmaHOBCKas nmeperpynmnupoBka OKCUMOB, ['oMaHOBCKOE paciieryieHue aMHI0B.
[leperpynnupoka Kypimyca. Oxuciaenue amuHoB. B3anmoielicTBre apoMaTHYECKUX aMUHOB C
A30THUCTOHN KHUCIIOTOM.

BnustHre npupopl ¥ MOJIOKEHHUST 3aMECTUTEINEH B siipe HA OCHOBHOCTh apOMAaTHYECKUX
aMHHOB. AJIKWJIMPOBaHUe, aluiupoBanre. CHHTE3 U CBOMCTBA H30HUTPUIIOB M OCHOBAHHMA
Iudda (a30MeTUHBI).

Hutpo3upoBaHne MOHOATKUIAHWIMHOB. BiMsiHIEe aMUHOTPYIITIBI HA CBOMCTBA OEH30JILHOTO
sapa. Peakuuu 31eKTpopMIBHOTO 3aMeICHHS: TATOUANPOBAHUE, HUTPOBAHUE, CYIb(UPOBAHUE.
3amura aMuHOrpynibl. HUTpo3upoBanue MuaaikuiaHUIMHOB U CHHTE3 BTOPUUHBIX KUPHBIX
amuHOB. CpaBHEHHE XUMUYECKUX CBOWCTB aMUHOB U HUTPOCOECTUHEHHH annaTHIeCcKpro u
apoOMaTHYECKOro PSIIOB.

[wnazocoenunenus. JlnazoTupoBaHKe IEPBUYHBIX APOMATUYECKUX AMUHOB a30TUCTOW KUCIIOTOM.
MexaHu3M peakiiy, yCIOBUS PEAKLUU B 3aBUCUMOCTH OT cTpoeHus aMmuHa. Crioco6
JIMa30TUPOBAHUS IIPSIMON» U «OOPATHBINY», KUCIOTHOCTb CPEJIbl IPU AMA30TUPOBAHUY.
Brausinue n30bITKa a30TUCTOM KUCIOTHI.

Onpez[eneHI/Ie KOHIAa JUa30TUPOBAHUA. IToGounbIE IMpOouCCChI IIpU AUA30TUPOBAHUU.

CtpoeHHe U YCTOWYUBOCTh TNA30COCTUHEHUI: COTH TUA30HMS, THAPOIICPEKUCH JUA30HUS,
JUA30TUIPATHI M TUA30TAThl. [ €TepOIMTHISCKII U TOMOJIMTUICCKUH pacnal qua30COSTNHCHHIM.
Peakuuu nua3zocoeAMHEHUH ¢ BBIJEICHUEM a30Ta. 3aMEeHa JUa30TPYIIIbI Ha BOAOPO/T
(oOpa3oBaHUE apeHOB), TUAPOKCHII, ATKOKCUII, apUIIbHBIC PaJIUKAJIbI, HOI,0pOM, XJIOD,
UAHOTPYIIy, HUTpOrpymiy, (peakius 3anameiiepa). [IpucoeanHenre 1ua3ocoeJMHEHHA K
ankeHam (Meiiepseiin). [lonyuenue apundropunos (peakuus [llumana).

Peakiun nuasocoenuHeHunit 0e3 BblieneHus a3ota. BoccraHoBieHe 1Ma30COeJMHEHUH 10
apuwiruapa3uHoB. [lodyyeHne aMrHOa30COeJMHEHUH (TpHUa3eHBbl), UX TaAyTOMEPHS U
IpeBpalleHe B COIM qua30Hus. Peakuns azocoueTanus, Kak peakius 3JIeKTPOPHILHOTO
3aMelleHus B apomaTuueckoM siipe. CoBpeMeHHbIe MPEICTaBICHHUS O MEXAaHU3ME peakluu
azocoueTaHusl. BnusiHue cpeqpl Ha peakifio a30CoUeTaHus. Y CIOBUS COYETAHUS C aMUHAMU U
¢denonamu. /lnazo- u a30cocTaBiIAIONINE, UX PEAKIIMOHHAs CTIOCOOHOCTH B 3aBUCUMOCTH OT
IPUPOJIBI 3aAMECTUTENIEH B apOMaTUUECKOM sijpe. A30KpacuTenu, HOMeHKIaTypa. CBs3b MeXIy
OKPACKOW U CTPOCHHEM.

Konnoksuym Ne6

KAPBOLIMKJIbI
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[NoyueHne MpON3BOIHBIX IIUKJIONPOIAHA B3aUMOICHCTBIEM 0JIe(h)UHOB C KapOCHAMH.
Ob6pa3zoBanue kapoeHoB. [lonyuenue 3aMeEHHBIX [UKJIO0YTaHOB MTPU TEPMUUECKOHN UITH
(oToXuMHUECKON AUMepH3annu alkeHoB. CHHTE3 UKIIONPOIIAHOB U IIUKJIO0YTAaHOB U3
JUTAION1aIKAHOB.

Juenoseiit cunares (Jlebenes, unbc-Anpaep). YcnoBus peakinu. KOMIOHEHTBI JUEHOBOTO
cuHTe3a (IueHsl ¥ queHo¢mibl). O0mye 3aKOHOMEPHOCTH TMEHOBOTO CHHTE3a: KOH(UTyparus
JIMEHOB, CTPYKTYPHAst HAIIPaBJICHHOCTD, «IIUC-TIPHHIIUI, SH0-39K30-OpUeHTaLUsA. MexaHn3m
pEaKIHH.

[TosryueHue MUKIOOKTaTETpacHa U3 aleTuiaeHa. Tpumepusanus OyraaueHa. CUHTE3 IATU- U
MIECTUWICHHBIX KapOOLMKIOB BHYTPUMOJIEKYIIIPHON KOHJICHCAIIUEH CI0KHBIX 3(hupoB
IuKapOOHOBBIX KUCIOT ([{ukman) u u3 coneit (ITupua). [IpocTpancTBeHHOE CTpOCHHE
KapOOIMKIIOB. XUMHUECKUE CBOMCTBA MAITBIX M CPETHUX ITHKIIOB.

I'ETEPOLIUKIJIbI

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

IIaTn- 1 mecTUdIeHHBIC reTCPOLUKIIbI ApOMATHYCCKOT'O XapaKTCpa U IMpUpoaa ux
APpOMATHUYHOCTHU. O6IIII/IC METOJbl CUHTE3a IIATUYWICHHBIX I'CTCPOLUKIIOB.

@ypas. [Ipupoanbie ucTOUHUKH QypaHOBBIX coenuHeHuil. [lonydyenue ¢pypana
nexkapOoHmwpoBanueM Gpypdypoa u 1ekapOOKCHINPOBAHUEM MTUPOCINU3EBOM KUCTOTHI.

CgoiicTBa (hypaHa Kak HempeaenpHol cucteMsbl. Katanuruueckoe ruapupoBaHue (GpypaHOBOTO
a1apa. JIMeHOBBIN CHHTE3 ¢ MAJIEMHOBBIM aHTHJIPUIOM U alleTUJIEHIMKApOOHOBOW KHCIIOTOM.

Apomarudeckue cBoiictBa ¢pypana. CynshupoBaHue, HUTPOBAHUE, TAIONIUPOBAHHE,
aruupoanue o Opuaento-Kpadrey. Crenudpudeckue ycioBus MPOBEISHUS PEAKIIHA
ANEKTPOPHIHHOTO 3aMEIICHUSI.

Tuoden. [Momyuenne u3 1,4-11uKapOOHOBBIX COEMHEHUH, yrieBoA0poa0B (Ununbadbun).
Apomarnyeckue cBoiicTBa THO(GeHa. Peakinn HUTpoBaHus, CyIb(HUPOBaHUS, TATIOUTUPOBAHHS,
MEpPKYpHUPOBaHUS, alMIINPOBaHs, (HOPMUIIMPOBAHUS, HEMPEACTHHBIN XapakTep THO(hEHa.
BoccraHoBneHre HaTpHeM B aMMHaKe, KaTATUTHYECKOE BoccTaHOBIeHHEe. OTHOIICHHE K
nueHodumam.

[Muppon. [Tomyaenue ero u3 1,4-1MKapOOHUILHBIX COSAMHEHUHN, KOHCHCAIIEH aMHUHOKETOHOB
¢ 1,3-nukapbonunbHbIMU coeauHeHus MU (KHOpP), U3 XJIOpKETOHOB, alleTOYKCYCHOTO 3dupa u
ammuaka (I'anu).
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[Tuppo:n kak HenmpeaenpHas CUCTEMA, PeaKLUU IPHCOEANHEHHSI BOAOPOa, OTHOLIEHUE MUPPpoJIa
K AueHo(uIaM (peaklus ¢ MaJeUHOBBIM aHTHIPHIOM).

CoiicTBa rerepoaroma, KUCIOTHBIN xapakrep NH-rpymmsl, MeTaJIMuecKue Nponu3BOAHbIE
IIAPPOJIA U UX CBOMCTBA.

CpaBHEHHE CBOMCTB IUPpOIIa CO CBOMCTBaMHU (peHoa.

[Tuppoun kak apomaTtuyeckas cucrema. Peakiinu 351eKTpoQpHIbHOTO 3aMEIIeHUs: HUTPOBAHUE,
cynb(hupoBaHue, TaJOUIMPOBaHNE, GOPMUTHPOBAHHE.

WNunoin.(6enzonuppon). CuHTE3 HHI0JIOB 110 OuIepy-IUKIN3alus apuiarnapa3oHoB. Peakium
3JEKTPOPUIBLHOTO 3aMeleHus B uHpone. OKCH- B OKCOMPOU3BOIHBIC HHI01a. IHIOKCHIL.

Huauro.

[MupuauH. MeToabl CHHTE3a MPOU3BOIHBIX TUPUINHA U3 allberu 0B U ammuaka (Ynunbabun),
u3 aneroykcycnoro a¢upa (I'any, Kuésenarens), u3 1,3-auenoB u HutpuioB. CBoiCTBa
NUPHUIMHA KAaK OCHOBaHUSI.

Peakuuu MMPUCOCAUHCHUA IM'AJIONIHBIX aJIKHJIOB. Comn IMUPHUANHHAA. N-okuch IMUPpHUAXHA,
IMMOJIYYCHHUEC U cBolcTBa. Y CTOMYMBOCTD IMUPpHUAVHA K OKHCJICHHUIO. Peakuuu BHGKTpO(I)I/IJ'IbHOFO
3aMCIICHUS B pAAY IIUPUANHA: HATPOBAHHUC, TAJIOUAUPOBAHUC, Cy.]lb(i)I/IpOBaHI/Ie. AmnHanorus
IMUpUANHA C HI/ITp066H3OJ'IOM.

Peakuuu HykieoduiIbHOTO 3aMeIeHus: peakius ¢ aMmuaoM HaTpus (UnunbabuH), eAKuM Kaiu
(rugpokcunrpoBaHue). I'amouaANMMpPUIMHEI, TTOJIBHYKHOCTD TAJIOUa B TAJIOMANUPUIAHAX.
3amMeleHue rajioua Ha OKCU- U aMUHOTPYIITIBI, OKCU- U aMUHOTIUPUANHBI, UX TAYTOMEPHSI.

XUHOJAMH. MeTo/ibl CHHTE3a: U3 apOMaTUYEeCKHX aMUHOB U riunepuna (Ckpaym), u3
apoOMaTUYEeCKUX aMUHOB U anuaTHuecKux anpaerunoB ([lednep-Muiep). OCHOBHBIE CBOHCTBA
aToMma a30Ta B AJpe XUHOIUHA. Peakiuu HykJ1eo(pUIbHOrO 3aMeleHHs: aMUHUPOBAHUE,
TUIPOKCUIIMUPOBAHHUE.

KOHTPOJIbHBIE pa0OTHhI, pelIeHue 3a1a4

Ipumepwt 3a0au

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

3. IIpuseoume npumep nepexpecmmuoii peakyuu Kannuyyapo.

[Tpu popmMHUpoBaHUHN TOMALTHUX 33/1aHUI, KOHTPOJIBHBIX PadOT, BOIIPOCOB KOJJIOKBUYMOB
HCIIOJIb3YETCS] pEKOMEHI0BaHHAs JIUTEpaTypa U yueOHO-METOINYECKUI 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 PAOOT PACCMOTPEHBI B METOANYECKHUX YKa3aHUSAX
«OuncTKa OPraHNyYECKUX COEAUHEHNI», «Peakiiys 3aMelleHus] B apOMaTHUECKOM PAy»,
«CuHTe3 U CBOMCTBA KapOOHMIBHBIX COeTUHEHUI, «KOoHIeHcanus u TayToMepust
KapOOHMJIbHBIX COEJMHEHUI», «ApOMAaTHYECKHE aMUHbI U JMAa30COeTUHEHUN», «OKUCIIEHUE U
BOCCTaHOBJICHHE OPTaHUYECKUX COeTUHEHNI», «KapOOHOBbIE KUCIOTHI».

Y4uebHo-MeTOoAMYeCKOEe H HH(POPMALIMOHHOE 00ecTedeHne JUCITHITIMHBI

5.1. IlepeyeHb OCHOBHOM M ONOJIHUTEJIbHON y4eOHOM JINTEepaTypbl, HEOOXOAUMOI 1151
OCBOCHHUS JUCHHUILIHHDI

OcHoBHasi iMTEepaTypa:

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

JdomosiHuTeIbHAS JIUTEpATYypa:
W.Brown et al. Organic Chemistry, 6" ed, 2012 (3mexkTpoHHBIH pecypc).

2. V.b. UmamesB. — 3aiauu ¥ yrnpaxHeHUs 10 oprannyeckoil xumuu. — Ya: M3a-so YIHTY,
2003. - 144 c.

3. AJL Kypn u ap. — 3ajauu 1mo OpraHM4eckoil XUMHMM C pelleHHsMH. — 3-€ M3a. - M.:
BMHOM. Jla6opatopus 31anuii, 2011. — 350 c.

4. AJL Kypu um np. — 3agaud 1Mo opraHuyeckod Xxumuu c pemeHussmu. - M.: BMHOM.
Jlabopatopust 3nanui, 2004. — 264 c.

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

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

7. AM. Kum Opranunueckas xummsa. — HW3n.3. — HoBocubupck: Cubupckoe
YHHMBEPCUTETCKOE U31aTenbeTBO, 2002 — 972 c.
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5.2. [lepeuens pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKANIMOHHOM ceTu «AHTEepHeT» U
NMPOrpPaMMHOI0 ol0ecrie4eHnsl, He0OXOAUMBIX /1JIs1 OCBOCHHS 1M CHUIITHHbBI

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

2. DnekTpoHHas OuOMMOTEYHass cCHCTeMa «YHHBEPCUTETCKash OMONMHOTEKa OHIANWH» -
https://biblioclub.ru/

3. DnekTpoHHas OMOIMOTEUHAs CUCTeMa u3aaTenbcTBa «Jlanby - https://e.lanbook.com/

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

5. VuuBepcanbHas bas3pl mannbpix EastView (mocTyn K 2JIGKTPOHHBIM HAYYHBIM JKypHAJIaMm) -
https://dlib.eastview.com/browse

6. Hayunas snextponHas OuOnmoreka - 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 aerictBus auten3uu 10 25.09.2019

10. LinuxOpenSUSE 12.3 (x84 _64) GNUGeneralPublicLicense

11. Cucrema uentpanu3zoBaHHoro tectupoBanus baml'yV (Moodle). VYHuBepcambHas
oOmectBenHas aunensnst GNU
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6.MaTepI/IaJILHO-TeXHH‘IeCKaﬂ 6333, H606XOL[I/IMaﬂ AJIA OCYIIECTBJICHU S 06p330BaTeJ’[LHOFO npouecca mo IMCUIJINHE

Ne HaunmenoBanmue HanMeHOBaHHE CIIEIHATLHBIX OcHaIEeHHOCTD CNeUAILHBIX MOMeIeHnit IlepevyeHs TNIEH3MOHHOTO POTPAMMHOTO
m\n JMCUMILTAHBI noMeuleHnii U moMeneHuii 1JIs U NOMeELIEeHHI /1S CaMOCTOSATeIbHOI padoThl ol0ecneyeHusl.
(MonyJist), NPaKTHK CaMOCTOSATENBHOIT padoThI PeKBU3HTHI MOATBEPIKIAIONIET0 JOKYMEHTA
B COOTBETCTBHH C
Y4eOHBIM IJIAHOM
10. 1. VYueénas ayauropus s Aynuropusi Ne 405 1. Windows 8 Russian. Windows Professional 8
NpoBeIeHust 3aHsaTHi | YueOHas wmeOens, y4deOHO-HATJSIIHBIE —ITOCOOWs, Russian Upgrade. J[loroeop Ne 104 or
JIEKIIHOHHOTO THIIA: JIOCKa,HOYTOYK,MyJIbTHMeAna-1IpoekTop  Mitsubishi 17.06.2013 r. JIunieH3un d6eccpodHbIe
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 TUma: Jadboparopus

Spectra Classic.
AyautopusaNe 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 anst 6usHeca -
Cranpaptaeiif. JloroBop Ne31806820398 or
17.09.2018 r. Cpok AeWcTBHUS JMUEH3UU [0
25.09.2019

4. Cucrema IEHTPAIM30BAaHHOTO TECTUPOBAHUA

Ne 213 (xumdak  KOpIyc), | HOYTOYK,MYJIbTUMEIUA-TIPOCKTOP Mitsubishi baml'y (Moodle). YuuBepcaibHast
mabopatopuss  Ne 215 (xumdax | EW230ST, »skpan wHacremnbni 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,
HHAMBUIYAJIBHBIX KOHCYJbTAIMI | HOYTOYK,MyJIbTUMEANA-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-HArJISITHBIE TTOCO0uSs,
ayIuTOpHs Ne 305 (xumpak | mocka.Habop XUMHUECKOH mocyabl, Becbl Ohaus SPU-
KOpITyC). 402 sneKTpoHHBIE, MEIIaJKa BepXHenpuBogHast RW
4.Yyeonasi ayIuTopus st | 11basic 0-2000 06, nepeMenmBaromiee yCTpoucTBO
NpoBeJeHUst TPyNIOBBIX u | [13-6500, mxad nadoparopusrii CI1T-200,
HHAMBUIYAJIBHBIX KOHCYIbTanmii, | peppakromerp, Hacoc BakyyMHbIii KNF,
ydeOHast ayIuTOpHs s | KojOoHarpeBareb, HACOC BaKyyMHBIH MeMOpaHHbIH
TEKYLIEro KOHTPOJIA u | HBM-12, mxad cymmnbsHeii 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 OIS
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 TIOCOOUS,
JIocKa.Habop XMMHUUEeCcKo# mocy s, Becsl Ohaus SPU-
402 sneKTpOHHBIE, MEMIaKa BepxHenpuBogHas RW
11basic 0-2000 06, mepeMemnmBaroIiee yCTpoicTBO
I13-6500, mxad madoparopusrii CITT-200,
pedpakrometp, Hacoc BakyyMHbIi KNF,
KOJIOOHArpeBaTeib, HACOC BaKyYyMHBI MEeMOpPaHHBIN
HBM-12, mkad cymmnsaeiii KC-65, marautHas
memmanka [13-6110, mautka OKA-4 snekTpudeckast.

Aynutopus Ne 004

YuebHass MeOenb, yueOHO-HATIIAIHBIC TOCOOHS, A0CKa,
kommytatop  HP  VI1410-24G,  mnepcoHaibHBIN
komnbioTep Lenovo ThinkCentre A70z Intel Pentium E
5800, 320 Gb, 19" - 15 wrT, mkad nacreHustiit 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/SSt750,59560, 00 T.316-14,
mka¢ Hacrenusiit TLKOU.
YuraabHsbli 321 Nel
Hayunsiit u yuebHbIi GoHI, HaydHas nepuoauka, [1K
(MOHO0J10K) - 3 1T, HEorpaHH4YeHHbIH nocTyn k ObC
n b/I; konnuecTBoO mocasoYHbIX MecT — 76.
YuranbHbli 3271 NeS
Hayunerit n yueOHBIH (oHI, HaydHas mepuoanka, [1K
(MOHOOIIOK) - 3 mIT, HeorpaHWYCHHBIH AocTyn K ObC
n B/I; konnuecTBO mocasoYHbIX MecT — 27,
YurtanbHblii 3271 Ne6
Hayunsrit u yuebHbIi GoHI, HaydHas nepuonuka, [1K
(MOHOOIIOK) - 6 1T, HeorpaHWYeHHBIH gocTyn K ObC
u BJI; konmuecTBO mocamounsix mect — 30.
YuraabHblii 3271 No7
Hayunsrit u yuebHbIi GoHz, HaydHas nepuonuka, [1K
(MOHOOJI0K) - 5 1T, HEorpaHuMYeHHBIH nocTyn kK OBC
n B/I; konnuecTBo nmocanoyHbIX MecT — 18.
Aynuropus Ne 217
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VYuebHas MeOenb, TeHEpaTOp BOJOPOJA, HAcoC
BaKyyMHBIH, Bechl J1abopatopusie ONAUSPA-214 C,
aHanoro-1udpoBoit npeoOpa3oBarelb AlIII-2,
HMOHM3ATOP BOJIBI JAB-10UV, KOMILIEKC
xpomarorpadpuaecknii TazoBeii  «Kpucramm-5000»,
KOMITIPECCOp, MarHUTHAasl MeEIIaika 3-X CEKIMOHHAs 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 BIOJPKETHOE OBPA30BATEJIBHOE
YYPEX/IEHME BbICIIEI'O OBPASOBAHUA
«BAIIKUPCKUU I'OCYAAPCTBEHHbBI YHUBEPCUTET»

COJIEP)KAHUE PABOYEHN ITPOT'PAMMBI

TUCHUIUIMHBI OpraHuyecKkas XUMHUS
Ha 4,5 cemecTp

OuHasg

(hopma o0ydeHust

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 O.P.
K.x.1., gouent Tanumosa I'.P.
K.x.H., nonent TyxBarmuu B.C.
K.x.H., nonienT @arraxos A.X.
K.x.H., mouent Kanuypuna M.M.

K.6.1., nouent I'apadyraunos P.P.

YyebHbIX 4acoB Ha CaMOCTOATE/bHYI0 paboTy obydatowmxca (CP)
103.8
Bun padorsl O0BeM TUCHUIIIHHBI
O6mas tpynoemkocts aucuuruinabl (3ET / gacoB) 17/612
Y4eOHBIX YacOB Ha KOHTAKTHYIO paboTy ¢ MperoiaBaTesieM: 375.6
JIEKITUHA 102

34




MPAKTUYECKUX/ CEMUHAPCKUX

712a00paTOPHBIX 270
JIpyrux (CpymmoBas, WHIUBHIyaIbHAS KOHCYJIbTAIMS ¥ HHBIC BUJIBI
y4eOHOM NesATeNbHOCTH, TPEyCMAaTPUBAIONINE PA0OTY 00YJIAFOIIHUXCS C
npenoaasaresieM)(DKP) 3.6
YyebHbix 4acoB Ha MOArOTOBKY K 3K3ameHy/3auety/anddepeHumposaHHOMy
3avety (KoHTponb)
132.6

®opma(bl) KOHTPOJIS:

3ayer, 3k3aMeH 4,5 cemecTp
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®dopma (Konunuec | Mex | UHHOBa OcHoBHaa n 3apaHuano | KCP ®dopmMbl TEKYLL,ErO KOHTPOAIA
M3yuyeH 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 BOAAHbLIM Na-
POM,3KCTPaKLMA.
ApeHbl. CTpoeHue,HoMmeH- | 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 ranonaanKkaHos.
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 COEANHEHNN. Cam.pa
6
14. MHoroaToMHble cnupTol u | Jlek -1 -1 [1], 6,7] 1,6,7 MposepKa goMaluHeli paboTbl
¢deHonbl. Nab6op.
KoHaeHcauma 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
CTPOEeHUne,CBOICTBa. Nabop.
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CuHTe3s cynbdoKMCnoT.

Cam.pab

23. HuTtpocoeamHeHnA.CuH- JNek. -«- -«- 1,6,7 1,6,7 Konnokesmym
Te3,CTPOeHMe,CBOICTBA. Nabop.
CuHTe3 cynbdoKMCnoT. Cam.pab
24. AmuHbI.CUHTE3,CcTpoeHMEe, | Jlek. -«- -« 1,6,7 1,6,7 MpoBepKa fAomaLHel 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 anasonusa | CaM-pab
MeTopapl okMcneHma
30. MATMYNEeHHbIE Jek. -«- -«- 1,6,7 1,6,7 MpoBepKa AomallHen paboTbl
retepoumKkabl. CuHTE3,
CTPOEHune, CBOWMCTBA. Nabop.
MeTopapl okMcneHma Cam.pab
31. LLlectnyneHHble Jlek. -«- -«- 1,6,7 1,6,7 MpoBepKa AomalHen paboTbl
retepoumkbl. CuHTE3s,
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

Oprannueckas XUMHAL

MpnnokeHune Ne 2

HanpasneHune noarotosku (cneumanbHocTtb) 04.05.04 dyHaameHTaibHAA U NPUKAaAHAA XUMUS

KypcC

2

, cemectp

2019 rr.

KOJINYECTBO YacoB Mo y4ebHomy naaHy 324, B T.4. ayauTopHasa paboTa 162, camocTosTenbHasA paboTa 91,3.

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

pou. Tannnosa I'.P., g.x.H., npo¢. NwmypaTos I".10., K.X.H., gou,. TyxsaTwuH B.C., a4.x.H., npo¢. burnosa P.3.

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

Kadenpa:_ OpraHuyeckol 1 6MoopraHU4ecKon Xmummm

bann3a | Yucno
bannbi
. KOHKpe | 3apaHu
Buabl yuebHol .
THoe 3a
[EeATeNbHOCTU CTYAEHTOB MUHUMaN
3aAaHn | cemect - MaKCUMaNbHbIiA
e p bHbI
Moaynb 1
TeKyLwMii KOHTPONb
1. CemuHapckue 2 7 0 14
3aHATUA
2. JlabopatopHble 2 3 0 6
paboTbl
Py6eXHbli1 KOHTPONb
Konnoksmym 7 1 0 7
MucbMeHHas KOHTPOJIbHasA
8 1 0 8
paboTa
Moaynb 2
TeKyLWMit KOHTPONb
1. CemunHapckue 2 6 0 12
3aHATMA
2. labopatopHble 2 4 0 8
paboTbl
Py6e)KHblii KOHTPOIb
Konnoksmym 7 1 0 7
MncbmeHHana KOHTPObHAA 8 1 0 8




paboTa

MoouwputenbHble

6annbi

0

10

MocewaemocTb (6annbl BbIuUTAIOTCA U3 06LLEi CymMbl HA6paHHbIX 6ann0B)

1.MNoceweHne NeKLNOHHbIX 0 6
3aHATUN
2.MoceleHne 0 10
NlabopaToOpPHbIX 3aHATUI
UToroBbIii KOHTPONb
SK3ameH
0 30




MpunorkeHue 3

PEVTUHI -IIJIAH JUCHUITINHBI
Opraguyeckas XUMUsL
HanpasneHue noarotosku (cneumanbHocTb) 04.05.04 dyHaameHTanbHasA M NPUKAaAHAA XUMKS

Kypc 3 , cemectp 5 2019 rr.

KOJINYECTBO YacoB Mo y4ebHoMy naaHy 216, B T.4. ayauTopHas paboTa 164, camocTtosTenbHas paboTa 8,3.

Mpenogasartenu: A.x.H., npod. Tanmnos P.P., K.x.H. gou. PaTtraxos A.X., K.6.H. gou. NapadyranHos P.P.., K.X.H.,
pou. Tanunosa I'.P., g.x.H., npo¢. UwmypaTos I".10., K.X.H., oy, TyxsaTwwuH B.C., A.x.H., npo¢. burnosa P.3.

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

Kadeapa:__ OpraHuyeckolr 1 bnoopraHU4eckon xXmummm

Bbann 3a Yucno Bannbl
Buabl yue6HOI AeATeNbHOCTM CTYAEHTOB | KOHKpEeTHoe | 3ajaHwuii 3a
3afjaHue cemectp MMWHUMaNbHbLIN MaKCUMaNbHbIM
Moaynb 1
TeKyLWMit KOHTPO/b
3. CemuHapcKue 3aHATUA 2 6 0 12
4. TMpasuna paboTbl B 1abopatopumn 2 1 0 2
5. JlabopaTtopHble paboThbl 2 3 0 6
Py6e)KHblii KOHTPONb
1. TMncbmeHHan KOHTPOAbHas paboTa 5 1 0 5
2. Konnoksunym 5 2 0 10
Moaynb 2
TeKyLMit KOHTPO/b
3. CeMuHapcKue 3aHATUA 2 7 0 14
4. JNlabopaTopHble paboTbl 2 1 0 2
5. Jlutep.cnHTe3 4 1 0 4
Py6e)KHblii KOHTPONb
1. Konnoksuym 5 2 0 10
2. TcbMeHHas KOHTPOAbHasA paboTa 5 1 0 5
NoowputenbHblie 6annbl




0 10
Nocewaemoctb (6annbl BbluUTAIOTCA U3 06LLEN CyMMbl HA6paHHbIX 6a110B)
1.MoceweHne NeKLMOHHbIX 3aHATU 0 -6
2.MoceweHne nabopaToOpHbIX 3aHATUIM 0 -10
UToroBblit KOHTPONb
SK3ameH 0 30




