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Pabo4asn nporpamma coctaBfiieHa Ha ocHoBe ®I'OC BO n yyebHoro nnaHa MITY no HanpaBneHMIO
noAroToBku (cneumnanbHocTn) 04.03.01 Xumunsa

CocTaBuTesnib pabouyer nporpamMMmsi:

OOLEHT, gou., KaHa. 6uon. Hayk MoanncaHo npocton 30 YymayeHko KOpuinn AnekceeBuyd
15.09.2025
([OJHKHOCTb, y4eHoe 3BaHue, CTerneHb) (NOANNCH) (®.1.0.)

Pabouan nporpaMma yTBep>XAeHa Ha 3acenaHum Kadenpbi:
XUMUU N PU3NKO-XUMNYECKUX METOA0B UCC/Ief0BaHNA

(Ha3BaHuMe Kadenpsl)

3asefyownin Kagenpon:

15.09.2025 MoanucaHo npocton 3l [MonoBa AHrennHa AnekceeBHa
15.09.2025
(mo4annce) (®.1.0.)
CornacoBaHo:

PykosoauTtens OMOT
3aBenyloWmni BbiMycKatoLwen

Katenpon
Mo HamnpaB/eHUIO NOATOTOBKN
(cneumanbHoOCTK)
15.09.2025 MoanucaHo npocton 3l [MonoBa AHrenvHa AnekceeBHa
15.09.2025
(moannce) (®.1.0.)
CornacoBaHo:
HB MI'TY
(Ha3BaHWe noapa3fesieHns)
15.09.2025 MoanncaHo npocTton 30 N. 5. bepbepbsaH
15.09.2025
(noannce) (®.11.0.)
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1. Llenm n 3apaum yuyebHom aucumniamibl (Moayns)

Llenb ocBoeHus y4ebHoM ANCUUMANHBI «XUMUS MPUPOAHbBIX COEANHEHUN» COCTOUT B OBJIafeHUN
3HAHUSMU 1 YMEHUSIMU BbINOJIHATbL PACH€Tbl MapaMeTPOB PU3NKO-XUMUYECKUX MPOLLECCOB Mpu
PacCMOTPEHUN UX PU3NKO-XUMUYECKON CYLLLHOCTU U MEXaHM3MOB B3aUMOOeNCTBUS BELLECTB,
NPOUCXOASLLNX B OpraHn3Me YesloBeKa Ha KJIETOYHOM U MOJIEKYISIPHOM YPOBHSX, @ TakXxe npu
B3aMMOAENCTBMN XXNBOW CUCTEMbI C OKPY>KatoLLelh cpeson.

3/52



2. MecTto pucumnauHbl (Moaynsa) B cTpyktype Ol no HanpaBsieHuUio
noaAroToBkKM (cneuuasbHOCTHU)

OucunnnmHa «XnuMmna NnpupoaHbIX CoegUHEHUN» BXOOUT B nepeyeHb ANCUUNINH obsi3aTenbHON
yacTtun OMOI. Mpwn oby4yeHNn Ha o4HOM hopMe obyYeHNa oCcBamBaeTCA Ha 4 Kypce B 8 ceMecTpe, Ha
04YHO-33a04HOM - Ha 5 Kypce B 9 cemecTpe.
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3. NepeyeHb NIaHUPYEMbDIX pe3ysbTaTOB 00y4YeHusa No aucuuniamHe
(MOAynNi0), COOTHECEHHbIX C MNJIAHUPYEMbIMU pe3yJsibTaTaMU OCBOEHUA

obpasoBaTesibHOW NPOrpaMmMmbl.

Mpouecc n3y4yeHnsa gNCLUUMINHBI HanpaBiieH Ha opMUpOoOBaHue cnenyowen(nx) komnetTeHunn(in):

OnkK-2.1 PaboTaeT c xummnyecknmmn BelecTsamu ¢ cobnrogeHnem
HOPM TEXHUKKN 6e30MacHOCTn

OnK-2.2 [MpoBOAUT CMHTE3 BELLECTB 1 MaTepuanoB pa3HoOW Npupoabl
C UCMOJIb30BaHNEM NMELWNXCSH METOANK

OlnkK-2.3 MpoBOAUT CTaHAaApPTHbLIE onepauun gna onpeneneHns
XUMNYECKOoro 1 ha3oBoro cocTtaBa BeLWecTB U MaTepunasios
Ha UX OCHOBEe

OlnK-2.4 MpoBoAUT nccnenoBaHMs CBONCTB BELLECTB 1 MaTepurasoB C

1CM0JIb30BaHNEM CEPUIAHOIO Hay4YHOro o6opyoBaHMA
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4. Obbem gucuunnuHel (Moayna) n Buabl yauedbHon padorbl. Obian
TPYAOEMKOCTb AUCLUNJINHDI

06bem ancumnavHbl 1 BUObl yiebHom paboThl Mo o4HOW opMe oby4eHus.

Ddopmbl Buabl 3aHATUMA UToro 3.e.
KOHTponsa ( 4yacos
KOJIN4ecCTB
o)
3a Jlek J1a6 cPn CP
Kypc 4 [Cem. 8 1 26 39 0.25 42.75 108 3

O6beM AnCUMNAVHBI 1 BUAbl y4ebHol paboTbl MO 04HO-3a04HON hopMe 0byveHUs.

DopMbl Buabl 3aHATUMN UToro 3.e.
KoHTpons ( Yyacos
KOJIN4ecTB
o)
3a Jlek J1a6 cpPn CP
Kypc 5 [Cem. 9 1 24 24 0.25 59.75 108 3
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5. CTpyKTypa 1 copep>xaHue y4eOHOM U BOoCNUTaTe/IbHOW AeATeJIbLHOCTU NpPU peasiu3auum AUCUUNJINHLI

5.1. CTpyKTypa OAUCUUNANHBI A8 0O4HON hopMbl 0ByYeHUs.

CemMm Paspen pucumniavHbl Hepen Bupabl yuebHoOM paboThl, BKJlOYaA caMoOCToATesIbHYI0 paboTy u dopMbl TeKyLLero/npome
A ceme TPyAoeMKOCTb (B 4acax) )XYTOYHOM KOHTpPONA
cTpa JNlek Jla6 npe cPn KPAT |KoHTpoO CcP C3 ycrneBaeMoCTH TeKyLlero
nb (no Hepenam cemecTpa),
NPOMEe>XyTO4HOMN
aTTectauum (no
ceMecTpam)
1 2 3 4 5 6 7 8 9 10 11 12
8 3HaYeHVe XUMUN MPUPOAHBLIX COeANHEHUI B 1 1 4 Nekuuns-becena
npoeccroHasbHOM AesATeNbHOCTH.
8 Tema 1. Knaccngpukaumsa n HoMeHknaTypa 1 1 2 4 Bnvy-onpoc, 3awmTta
OpraHMYeCcKnx coeanHeHnn nabopaTopHoi paboThl
8 Tema 2. Teopua CTPOEHUS OpraHNYecKux 2-3 4 4 4 Bnwnu-onpoc,
coegnHeHun A.M. byTneposa TecTnposaHue, 3alinTa
nabopaTopHoi paboThl
8 Tema 3. U30Mepusa opraHnyeckmnx coegnHeHnn 4 2 2 4 Bnwvu-onpoc,
TecTupoBaHue, 3alnTa
nabopaTopHoi paboThl
8 Tema 4. B3aMHoe BNAHNE aTOMOB: NMPUYMHBbI 5 2 3 4 Bnwvu-onpoc,
BO3HMKHOBEHWSA, BUAbI U CNOCObbI ero nepenayn B TecTupoBaHue, 3alnTa
MOJ1IEKYJIaX OPraHN4eCKNX COeANHEHUA. nabopaTtopHon paboTbl
8 Tema 5. KUC/IOTHOCTb 1 OCHOBHOCTb OpraHnyeckux 6 2 4 4 Bnvu-onpoc,
coefnHEeHNN TecTupoBaHue, 3alnTa
nabopaTopHoi paboThl
8 Tema 6. buonormn4yeckn Ba>kKHble a3oTcoaep kaimne 7 2 4 4 Bnvu-onpoc,
reTepounkbl TecTupoBaHue, 3alnTa
nabopaTtopHoi paboThl
8 Tema 7. Yrnesogbl. 8-9 3 4 4 Bnwvu-onpoc,
TecTupoBaHue, 3alnTa
nabopaTtopHoi paboThl
8 Tema 8. AMUHOKNCNOTbI 1 B6enkn 10 3 4 2 Bnvu-onpoc,
TecTupoBaHue, 3alnTa
nabopaTtopHoi paboThl
8 Tema 9. CnoxHble 6enkun 11-12 2 4 3 Bnwnu-onpoc,
TecTupoBaHue, 3alnTa
nabopaTtopHoi paboThl
8 Tema 10. HyknenHoBble KUCNOThI. 13 2 4 2 Bnwnu-onpoc,
TecTupoBaHue, 3alnTa
nabopaTtopHoi paboThl
8 Tema 11. Jlunungel 14 2 4 3,750 Bnwnu-onpoc,
TecTupoBaHue, 3alnTa
nabopaTtopHoi paboThl
0,25
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Cem Paspen oMcUMNINHDbI Hepen Bupbl yuebHou paboTbl, BKJIlOYaA CaMOCTOATEJIbHYIO paboTy u dopMbl TeKyLLero/npome
A ceme TPyAoeMKOCTb (B 4acax) XXYTOYHOW KOHTpONs

cTpa Jlek Nab6 ne cPn KPAT |[KoHTpoO (o] 4 C3 ycneBaeMoCTM TeKyLuero
nb (no Hepensam cemecTpa),

NPOMEe>XXyTO4HOW

aTTecTauum (no

ceMecTpam)
1 2 3 4 5 6 7 8 9 10 11 12
UTOro: 26 39 0.25 42.75

5.3.CTpyKTypa GUCUNNANHbI 479 04HO-3a04HON hopMbl 0By4HeHus.

Cem Paspen pucumnsivHbl Bupabl yuebHo paboThbl, BK/AIOYaA CaAaMOCTOATEsIbHYIO paboTy u
TPYyAOeMKOCTb (B 4acax)
Jlexk Jla6 ne cPn KPAT |[KoHTpoO cP C3
b
1 2 4 5 6 7 8 9 10 11
9 3HAYEeHVE XUMUN MPUPOLHbLIX COeAUHEHNI B MPODECCNOHANIbHON AEATENIbHOCTH. 1 4
9 Tema 1. Knaccngumkaums n HOMeHKIaTypa OpraHUYeCcKux CoeANHEHUI 1 2 6
9 Tema 2. Teopus CTPOEHUA OpraHnyeckmnx coegnHeHnn A.M. bytnepoBa 4 4 6
9 Tema 3. I3oMepus opraHUYeCcKmnX COegNHEHN 2 2 6
9 Tema 4. BsauMHoe BAnsIHME aTOMOB: MPUYNHbI BO3HUKHOBEHUS, BUAbLI N CNocobbl ero nepepayv B 2 2 6
MOJIEKYJIaX OPraHNYecKnx CoeANHEHUN.
9 Tema 5. KUC/IOTHOCTb M OCHOBHOCTb OPraHUYeCKUX COeaNHEHUN 2 2 4
9 Tema 6. buosorn4yeckn Ba>kHble a30TCOAEPKALLUNE FreTepOLMKIIbI 2 2 4
9 Tema 7. Yrnesogbl. 2 2 4
9 TeMa 8. AMUHOKNCIOTbI U 6eNkin 2 2 4
9 Tema 9. CnoxHble 6enku 2 2 4
9 Tema 10. HyKNenHOBbIE KUCOThI. 2 2 4
9 Tema 11. JlInunnpsbl 2 2 0,25 7,75
UTOro: 24 24 0.25 59.75
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5.4. Copep>XaHue pa3gesnioB AUCLUNUHbI (MOoayna) «XMMUA NPUPOAHbIX COeAUHEHUN», oOpa3oBaTesZibHble TeXHOJNIOTUU

JIEKLIMOHHBIN KypC

HOMeHKNaTypa
OpraHNYyecKnx coeanHeHun

CO€ONHEHWI N OCHOBBI
6roxnmMmn Kak BeTBb
XUMUK, n3yyaroLasn
CTPOEHMNE N MEXaHN3M
OYHKLMOHMPOBAHUSA
6ronormyeckn BaxKHbIx
MOJIEKYJT C MO3UNLNNA
OpraHNyecKom XuMMnn.
MpegmeT, 3apa4m n
MeToabl brioopraHn4yeckon

OMnK-2.4;

NCTOPUIO Pa3BUTUS
broxnmmn; CTpoeHue n
XUMUYEeCcKne CBONCTBA
OCHOBHbIX KJ1laCcCOB
bnonornyeckn BaxKHbIx
6nonornyeckn akTUBHbIX
coeaVHEHN; PU3nNKo-
XUMNYECKNE OCHOBBI
MOBEPXHOCTHbIX SIBJIEHUN U
(haKTopbl, BAUSAOLLNE Ha

CemMm HaumeHoBaHue TeMbl TpynoeMkocTb (4achl) Copep>xaHue dopmMUupyeMble Pe3ynbTaTbl OCBOEHMUSA OG6pasoBaTesibHble
AUCLUNJINHDI [0]::]e) 390 0390 KOMNeTeHuuu (3HaTb, YMeTb, BJlafeThb) TEeXHONI0rMu
1 2 3 4 5 6 7 8 9
8,9 3HavyeHne XxMMmnmn 1 CeefieHunst 0 MonekynsapHbix | OMK-2.1; OMNK-2.2; OMNK-2.4; | 3HaTb: OCHOBHbIE NoHATUA |, Jlekunsa-becena

NPUPOAHbLIX COEANHEHWUI B MeXaHu3Max BbINoAHAT He | OMNK-2.3; M MeToAbl aHann3a,

npodceccnoHanbHom TOJIbKO MHPOPMATUBHY!IO, cucrteMaTmlaumm m

neaATeNnbHOCTU. HO U MOTUBALMOHHYIO POJib, 0606LLeHVS HayLLHOWN
MOCKOJIbKY NOAYEPKMBAIOT nHpopMaumm YMeTb:
3Ha4YeHue buoxmmmnm gns MPUMEHSATb Hay4Hble
bynyLen TepMUHbI, POPMYINPOBaTh
npogeccnoHanbHom Lesin Hay4Horo
nesTenbHocTU. MNo3HaHue nccnenoBaHums,
obmeHa BewecTB 1 aHanM3npoBaTb 1
onpegeneHne nyTemn o606bLaTh Hay4YHyto
ynpaBJIeHNs 3TUMIN nHpopMaumio BnageTs:
rnpoueccamMu; OOCTUXKEHNE KynbTypon MbiluneHus,
MoOSIHOrO NOHMMAHMNSA Ha MaTeMaTU4YeCKMMN
MOJIEKYJIIPHOM YPOBHE MeTohaMu aHanumsa,
MPUPOAbLI BCEX XMMUNYECKNX cucTeMaTmlaumun m
NMpoLeccoB, CBA3aHHbIX C 0606LeHNS AaHHbIX,
KN3HEe#EeATeNIbHOCTbIO HaBblKaMun hopMMPOBaHUNS
KJI€TOK; BbIACHEHNE uenen, 3agay n nomcka
BOMPOCa O NMPOUNCXOXOEHUN nyTen nx OOCTMKEHUSA
XUn3HN. OCHOBHOE
Ha3Ha4vyeHune 6moxmmumn
CBOAUTCH K TOMY, 4TOObI
peLlaTb Ha MOJIEKYISIPHOM
YPOBHE 3aa4u
(yHOaMeHTasNbHblE,
obwebrnonornyeckue,
BKJIl04as npobnemy
3aBUCUMOCTU YesloBEKA OT
3KOCUCTEMDI.

8,9 Tema 1. Knaccnpukaums n 1 XnMUs NpUpoaHbIX OMNK-2.1; OMNK-2.2; OMNK-2.3; | 3HaTb: npeaMeT un 3aga4yu u |, Cnang-nekumns
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Cem HauMmeHoOBaHue TeMbl TpyaoeMKocTb (4achbl) Copep>xaHue dopmMupyeMblie Pe3ynbTaTbl OCBOEHMUA OOpa3oBaTesibHble
AUCLUNJINHDI [o]:]e) 390 0390 KOMMNeTeHuuu (3HaTb, yMeTb, BJlafgeTh) TE@XHOJIOrMu
1 2 3 4 5 6 7 8 9
XMnu. MpUymnHbI cB0H6OAHYIO MOBEPXHOCTHYO
COOTBETCTBUSA 3Heprui; OCHOBHbIE
brnoopraHnyeckunx 3aKOHbl U3UKN,

coeanHeHun obecrnevyeHmnio
bronornyecknx PyHKUMNA.
OpraHuyeckas xmMus -
(yHOamMeHTasbHasi OCHOBa
6roopraHN4YecKom XMMnn.
XUMUA NpUpoaHbIX
COEOVNHEHNI N OCHOBBI
broxumMmn - pyHaaMeHT
bronormnyeckon xmmmn.
O6LWHOCTb 1 pa3nnyua
npeaMeToB OpPraHNYeCcKomn,
6rnoopraHnyeckom n
6ronornyeckon XumMmmn.
3HavyeHue
6roopraHn4yeckomn xmMMmum B
CUCTEME MeaMNLIMHCKOro
obpasoBaHusa. Bknag
0TeYeCTBEHHOW LWKObI
YYEeHbIX B pa3BuTue
6roopraHN4YecKom XmMMnn.
Knaccungukaumsa n
KnaccugunKaumoHHbIe
NMpU3HaKM OpraHn4ecKmnx
COefHEHUIN: CTPOEeHne
yrnepoaHoro ckeneta u
npvpoaa MyHKLNOHaNbHOWN
rpynnbl. PyHKLNOHabHbIE
rpynmnbl, opraHn4yeckune
paaukanbl. Buonornyecku
Ba>XHble KNacchbl

opraHun4yeckumx CoeNHEHWNN:

CNMPThI, (hEeHObI, TUOJIbI,
3¢pupbl, CynbduUabl,
anbAernabl, KETOHbI,
KapboHOBbIE KUCOTbI 1 NX
Npon3BOAHbIE,
CYyNbPOKUCNOTHI.
fomonormnyeckne pagsl.
FeHeTn4yeckas CBA3b
KJ1aCCOB Kak OCHOBa
XUMUYECKON 3BOIOLNN.
Buabl HOMEHKNaTypbl:
TpUBUANbHas 1
MeXXAyHapoaHas
(cnctemaTunyeckas)

usnveckne aBneHns n
3aKOHOMEpPHOCTU. YMeTb:
KnaccuguumposaTb
XUMUYECKne coeiuHeHuns,
OCHOBbIBAsICb Ha UX
CTPYKTYPHbIX hopMynax;
MPOrHo3MpoBaTb
pe3synbTaThl PU3NKo-
XMMUNYECKMX NPOoLIeCCOoB,
NMpPoTEKaLWMX B XKMBbIX
cucTeMax, onupaschb Ha
TeopeTunyeckmne
MOJIOXKEHUS; NOJSIb30BaTbCSA
HomeHknaTypown IUPAC gns
COCTaBJIeHWUI Ha3BaHWN No
opMysiaM TUMMUYHbIX
npeacrtaBsmTenen
6rnonorn4yeckn BaXKHbIx
BellecTs. BnapneTsb:
HaBblKaMu
camocToAaTeNbHON paboThbl €
broxmummyeckom
nTepaTypown, BeCTU NOUCK
Heobxoanmonm
nHhopMaLmmn, npespaLLlaTb
npo4YnTaHHOE B CPEACTBO
ON5 pelueHunsn
buoxmmmyecknx 3ana
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Cem

HanMeHoBaHue TeMbl
OUCLUNJINHBI

TpyaoeMKocTb (4achbl)

o®0

390

03®0

Copnep>xaHue

dopmMupyeMblie
KOMMeTeHUuuu

Pe3synbTaTbl OCBOEHUA
(3HaTb, yMeTb, BJlafgeTh)

OOpa3oBaTesibHble
TEeXHOJIOTUMU

2

3

4

5

6

7

8

9

HomeHknaTypa NIOMAK.
Pa3HoBupHoOCTU
MeXXAYHapoaHOM
HOMEHKNaTypbl -
3aMecTuTeNbHaa n pagnka
JNIbHO-(PYHKLMOHaNbHasa 11
HOMEHKNATypbl. 3Ha4YeHne
3HaHWS HOMEHKNaTypbl
OpraHMYecKnx coefuHeHun
nns spaya. OCHOBHble
a/IrOPUTMBbI
cnmcTeMaTmyeckom
HOMEHKNATYpbl. DN1EMEHTbI
CTPYKTYpbI:
pofoHavanbHaa CTPYKTypa,
(DYHKLMOHanbHasa rpynna,
3amecTuTenu (pagukanel,
He rnaBHble
(YHKLMOHaIbHbIE Fpynnbl,
ranoretHsl). CTapwnHCTBO
MYHKLMOHaIbHbIX rpynmn,
NX OKOHYaHNA B KayecTee
NPUCTaBKN UIN FNaBHON
PyHKUUN. Pn3nko-
XMMUYeckKmne MmeToabl
BblAENEeHNsA 1
nccnenoBaHms
OpraHMYecKnx coeuHeHnn,
nMerLme 3HadyeHne ans
6roMeaNLIMHCKOro
aHanmn3a: aKCcTpakuus,
XpomaTorpadgus,
noNsipumMeTpus,
WH(ppakpacHasa n
ynbTpadurnosneTosas
CNeKTpocKonus,
MacccnekTpoMeTpus

8,9

Tema 2. Teopusa CTpoeHUA
opraHMYecKnx coefuHeHnn
A.M. bByTnepoBa

4

Teopus cTpoeHus
opraHMYecKnx coefuHeHnn
A.M. byTneposa. OCHOBHble
nonoxeHunsa. CTpykTypHble
dopMysibl. XapakTep aToma
yrnepoza no rosIoxKeHUto B
uenwu. NMpocTpaHCTBEHHble
npencTaBieHns B
OpraHNyecKom XuMMnm.
TeTpasgpuyeckas moaenb
aToMa yrnepogja.

OMNK-2.1; OMK-2.2; OMNK-2.3;
OMnK-2.4;

3HaTb: CTPOEHME U
XUMUNYECKNe CBONCTBa
OCHOBHbIX KJ1acCoB
6ronornyeckn BaxKHbIx
6nonorn4yeckn akTUBHbIX
coeanHeHun; YMeTb:
KnaccnguumnposaTb
XUMNYECKNE COeaNHEHNS,
OCHOBbIBAsACb Ha nX
CTPYKTYPHbIX hopmMynax;
NMPOrHO3MpoBaThb

, Cnanpg-nekuus
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Cem HauMmeHoBaHue TeMbl TpyaoeMKocTb (4achbl) Copep>xaHue dopmMupyeMblie Pe3ynbTaTbl OCBOEHMUA OOpa3oBaTesibHble
AUCLUNJINHDI [o]:]e) 390 0390 KOMMNeTeHuuu (3HaTb, yMeTb, BJlafgeTh) TE@XHOJIOrMu
1 2 3 4 5 6 7 8 9
Ba)kHenwwmne noHaTms pe3ynbTaTbl pU3nKo-
cTepeoxmMmm - XUMUNYECKNX MPOLLECCOB,
KoHopMaums un MPoTeKalLWnX B XNBbIX
KOH(Urypaums. cucTeMax, onupaschb Ha
CTepeoxmMuyeckme TeopeTuyeckme
dopmynbl. KoHdopmaumn MOJIOXKEHWNS; NOJIb30BaTbCA
OTKPbITbIX Lienen. HoMeHknaTypon IUPAC ans
BpalueHune Bokpyr COCTaBJIEHM Ha3BaHUM Mo
OOMHapPHON CBA3M Kak GopmMysiaM TUMUYHbBIX
NMPUYnHa BO3SHNKHOBEHMSA npeacTtaBuTenen
pasnYHbIX KOHOPMaLMiA. 6ronornyeckn BaxKHbIx
MpoeKLunoHHbIe hopMy bl BewecTs. BnageTb:
HblomeHa. HaBblKaMu
[MpocTpaHCcTBEHHOE camocToAaTeNbHOW paboThbl C
cbnmxeHne onpeneneHHbIx brnoxmmmyeckom
YYaCTKOB Liernun Kak ofHa n3 nnTepaTypour, BECTU MOUCK
MPUYMH HeobxoAnMonm nHpopMaLumn
npeuMyLLecTBeHHOro
obpa3oBaHMA NATU- ”
LWEeCTUYIIEHHbIX LUKJIOB.
SHepreTunyeckas
XapaKTepucTumka
KOHMOPMaLIMOHHbIX
COCTOSIHMIA: 3aC/IOHEHHbIE,
3aTOPMOXKEHHbIE,
CKOLLEHHble KOHOopMaLun.
KoHopmauum (kpecno,
BaHHAa) LMKINYECKUX
coeanHeHun
(uMKnorekcaH).
AKCnanbHble N
3KBaTOpMasibHbIEe CBA3N.
KoHopmaumn n
peakuMoHHas CrocobHOCTb
Mosiekys. PakTopsl,
BAMSAOLLME Ha
KOH(OpMaLMo MOJIeKy .
3Ha4vyeHue KoHhopMaLuunin
6nonornyeckn BaXKHbIx
MOJIEKY T
8,9 Tema 3. U3omepus 2 2 N3omepus Kak OMNK-2.1; OMK-2.3; OlNK-2.4; | 3HaTb: CTpoeHne un , Cnanpg-nekuus

opraHn4eckux coefNHEeHNN

creungunyeckoe aBneHue
OpraHNyecKom XuMMnm.
Buabl nsomepun.
MpocTpaHCTBEHHbIE
npeacTaBsieHNs B
OpraHNyYecKom XuMnm.
TeTpasgpuyeckas Mmoaenb

XUMUNYECKNe CBONCTBa
OCHOBHbIX KJ1acCoOB
6ronornyeckn BaXKHbIxX
6nonorn4eckn akTUBHbIX
coeiHeHNNn; YMeTb:
KnaccnguumnposaTb
XUMNYECKNE CoOeaNHEHNS,
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CemMm HauMmeHoBaHue TeMbl TpyaoeMKocTb (4achbl) Copnep>xaHue dopmMupyeMblie Pe3ynbTaTbl OCBOEHMUA Ob6pasoBaTesibHble
AUCLUNJINHDI [o]:]e) 390 0390 KOMMNeTeHuuu (3HaTb, yMeTb, BJlafgeTh) TE@XHOJIOrMu
1 2 3 4 5 6 7 8 9
aToMa yrnepogaa. OCHOBbIBaAChb Ha UX
Ba)kHenwwme noHATUA CTPYKTYPHbIX (hbopMyiax;
cTepeoxnumumm - NPOrHo3npoBaTh
KOHhopmMaumsa un pe3ynbTaTbl PUIMKO-
KOHUrypaums. XMMUYECKMX NpoLLeccos,
CTepeoxumMmnyeckme NPoTEKaLWMX B XKNBbIX
dopmysbl. KoHdopmaumm cucTemMax, onmpasch Ha
OTKPbITbIX Lienen. TeopeTuyeckme
BpalueHune Bokpyr MOJIOXKEHUS; MOJIb30BaTbCA
OOMHApPHON CBA3M Kak HoMeHknaTypon IUPAC ans
MPUYMHa BO3SHNKHOBEHMA COCTaBJIEHM Ha3BaHUN Mo
Pa3/INYHbIX KOHOpMaLNiA. dopMysiaM TUNUYHBIX
MpoeKunoHHbIe hopMy bl npepcrasmTenen
HbloMeHa. 6ro10rnyeckn BaxKHbIX
MpocTpaHcTBEHHOE BellecTB. Bnagetsb:
cbnmxeHne onpeneneHHbIxX HaBblKaMWu
Yy4aCTKOB Llenn Kak oHa 13 caMoCcToATesIbHON paboThl C
NPUYNH brnoxnmmyeckon
npenMyL,ecTBEHHOro NnTepaTypown, BeCTU NONCK
obpa3zoBaHusA NATK- U Heobxoanmon nHhopMauum
LIeCTUYNEHHbIX LUKJIOB.
JHepreTuyeckas
XapakKTepucTunka
KOH(OPMaLMOHHbIX
COCTOSIHWI: 3aCJ/IOHEHHbIE,
3aTOPMOXKEHHbIE,
CKOLLEHHble KOH(opMaLuK.
KoHdopmauum (kpecno,
BaHHA) LMKINYECKUX
coeanHeHun
(umMkKnorekcaH).
AKcCunanbHblE N
3KBaTOpUaibHble CBA3N.
KoHdopmaumn n
peakunoHHas crnocobHoCTb
MoJieky 1. PaKTopsl,
BAnAOLLNE Ha
KOHMOPMaLM0 MOJIEKYJ.
3Ha4vyeHne KoHhopMaL i
bronormnyeckn BaxKHbIX
MOJIEKY I
8,9 Tema 4. BzanMHoe BAnsaHue 2 ConpskeHue. ConpsaxxeHue | OMNK-2.1; OMNK-2.3; 3HaTb: PU3UKO- , Cnang-nekuuns

aTOMOB: NPUYUHBI
BO3HUKHOBEHUS, BUObl L
cnocobbl ero nepenayn B
MOJIEKYJIaX OpPraHnYecKunx
CoeVIHeHNN.

B OTKPbITbIX Lensax (Mulun).
KOHBIOrMpoBaHHbIE CBA3N.
[lneHoBble CTPYKTYpbI B
61ONOrNYeCKN BaXKHbIX
coeanHeHusax: 1,3-gneHsbl
(byTanuneH), nonneHsl,

MKYB-1.1; MKYB-1.2;
MNKYB-1.4;

XUMUYECKYIO CYLLIHOCTb
NpOLLeCCoB, NPOUCXOAALLNX
B XKVMBOM OpraHm3me Ha
MOJIEKYIAPHOM,
KJIETOYHOM, TKaHEBOM W
OpraHHOM YpPOBHSAX; YMeTb:
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Cem

HanMeHoBaHue TeMbl
OUCLUNJINHBI

TpyaoeMKocTb (4achbl)

o®0

390

03®0

Copep>xaHue

dopmMupyeMblie
KOMMeTeHUuuu

Pe3synbTaTbl OCBOEHUA
(3HaTb, yMeTb, BJlafgeTh)

OOpa3oBaTesibHble
TEeXHOJIOTUMU

2

3

4

5

6

7

8

9

anba, beta-
HeHacCbIlWeHHble
KapboHWNbHbIE
coefnHeHUs,
kapbokcunibHasa rpynna.
ConpshkeHue Kak hakTop
cTabunmsaumm CNCTemsl.
SHeprusa Conps>KeHus.
ConpsxxeHne B apeHax
(MuMn) n B reTepounknax
(p-Mwn). ApOMaTUYHOCTb.
Kputepun apoMaTnyHOCTH.
ApOMaTNYHOCTb
6eH30omaHbIX (beH30,
HadTaNnH, aHTpaLeH,
(heHaHTpeH) n
reTepounKINYecKmnx
(tbypaH, TnodeH, nmuppon,
UMMAa3on, NUPUANH,
MAPUMNANH, MYPUH)
coeauHeHunn. Lnpokas
pacnpoCcTpaHEHHOCTb
COMPSXXeHHbIX CTPYKTYpP B
61o0rnyeckn BaxKHbIX
Mosekynax (MopduH, rem n
op.). MNonspusauymnsa ceasen
N 3JIEKTPOHHbIE 3P heKTbI
(MHOYKTUBHbLIN 1
ME30MEepPHbIN) KaK NpuynHa
HepaBHOMeEPHOro
pacnpegeneHns
3/1€KTPOHHOW MJIOTHOCTN B
MosieKkysie. 3aMecTuTenu -
3N1EeKTPOHOAOHOPLI U
3/1eKTPOHOAKLLEeNTOop:I.
Ba)kHenwwune 3amectnTenum
N X dNEKTPOHHbIE
3(pPeKTbl. DNEKTPOHHbIE
3phekTbl 3aMecTUTENEN 1
peakuMoHHasa CnocobHOCTb
MonekyJ. MNpasuso
opueHTauunn B 6eH30/1bHOM
Kosbue, 3aMectutenu [ nll
poAa.

Mosb30BaTbCA
HomeHknaTypown IUPAC gns
COCTaBJ/IEHNS Ha3BaHW Mo
GopMysiaM TUMMNYHbIX
npeacrtasmTenen
6ronormnyeckn BaxKHbix
BellecTs; BnageTsb:
HaBblkamMu MCNosib30BaHUA
MoJIy4eHHbIX 3HaHWA B
rnpowecce n3yvyeHums
ONCUMNANHBI B Byayulein
Bpa4ebHON NpakTnke

8,9

Tema 5. KNCNOTHOCTb 1
OCHOBHOCTb OpraHn4eckmnx
coeiHEeHNN

KNCNOTHOCTb U OCHOBHOCTb
HeNTpaJibHbIX MOJIEKY
OpraHNYeCcKnUx CoeaNHEHUI
C BOgoOpoacoaepxammm

OMNK-2.1; OrK-2.2; OMNK-2.4;

3HaTb: PU3UKO-
XVMUNYECKYI0 CYLLIHOCTb
npoLeccoB, NPONCXOAALLNX
B )XMBOM OpraHusme Ha

, Cnanpg-nekuuns
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Cem HauMmeHoOBaHue TeMbl TpyaoeMKocTb (4achbl) Copep>xaHue dopmMupyeMblie Pe3ynbTaTbl OCBOEHMUA OOpa3oBaTesibHble
AUCLUNJINHDI [o]:]e) 390 0390 KOMMNeTeHuuu (3HaTb, yMeTb, BJlafgeTh) TE@XHOJIOrMu
1 2 3 4 5 6 7 8 9
GOYHKLUMNOHANbHLIMKN MOJIEKYJIAPHOM,

rpynnamu (aMmuHbl, CANPTHI,
TNOJbl, PEHOJIbI,
KapbOHOBLIE KMCNOTHI).
KncnoTel 1 OCHOBaHUA Mo
bpeHcTeny-Jloypu n
Nbtoncy. ConpsiKeHHble
rmapbl KUCJIOT 1 OCHOBaHWNA.
KNCNOTHOCTb 1
CTabnnbHOCTbL aHUOHa.
Konun4yectBeHHas oLeHKa
KWUCJIOTHOCTN
OpraHNYecKnUx COeaNHEHUI
rno senn4vnHam Ka n pKa.
KNCNOTHOCTb pa3sinyHbIX
KJ1aCCOB OpraHn4yecKunx
coeanHeHun. aKkTopsbl,
onpegensiouime
KUCJTIOTHOCTb OpraHnyeckmnx
CoeaVNHEeHnN:
3N1EeKTPOOTPULLATENbHOCTb
aToMa HemeTasua (C-H, NH,
n O-H knucnoThl);
nonsipn3yemMocTb aToMa
HemeTanna (CNMpTbl U
TNOJIbl, TUOJIOBLIE AA4bI);
npuvpoaa pagukana
(cnnpTbl, heHoNbI,
KapboHOBbIE KUCOThI).
OCHOBHOCTb OpraHn4yeckunx
COeONHEHWN. N-0CHOBaHNA
(reTepouuknsl) n Mu-
OCHOBaHUS (aNlKeHbl,
aJlIkalneHbl, apeHbl).
®dakTOopbl, onpenenswLmne
OCHOBHOCTb OpraHnyeckmnx
CoeaNHEeHnI:
3/IEKTPOOTPMLATENBHOCTb
retepoatoma (O- n N-
OCHOBaHUSA);
nonspmn3yemMocTb aToMa
HemeTanna (0O- u S-
OCHOBaHMA); Npupoaa
pagvkana (anudatmyeckmne
N apoMaTU4eCKne aMuHbl).
3Ha4YeHne KUCNOTHO-
OCHOBHbIX CBONCTB
HenTpasbHbIX

K/I€TOYHOM, TKAHEBOM U
OpraHHOM YpPOBHAX; YMeTb:
Mosb30BaTbCA
HomeHknaTypown IUPAC gns
COCTaBJ/IeHNS Ha3BaHW Mo
GopMysiaM TUMMNYHbIX
npeacrtasmTenen
6ronormnyeckn BaxKHbix
BellecTs; BnageTsb:
HaBblkamMu MCNoJsib30BaHMA
MoJIy4eHHbIX 3HaHWIA B
rnpouecce n3yvyeHus
ONCUMNANHBI B Byayuiein
Bpa4ebHON NpakTuke
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Cem HauMmeHoOBaHue TeMbl TpyaoeMKocTb (4achbl) Copep>xaHue dopmMupyeMblie Pe3ynbTaTbl OCBOEHMUA OOpa3oBaTesibHble
AUCLUNJINHDI [o]:]e) 390 0390 KOMMNeTeHuuu (3HaTb, yMeTb, BJlafgeTh) TE@XHOJIOrMu
1 2 3 4 5 6 7 8 9

OpraHNyYecKux MoJsiekyn
018 X peaKLMOHHOM
CNocobHoCTN n
buonornyeckon
aKTUBHOCTU. BopoponHas
CBSI3b Kak cneungunyeckoe
MpPosiBNIEHNE KNCNOTHO-
OCHOBHbIX CBOMCTB. ObLMe
3aKOHOMEepPHOCTU
peakKUMOHHOM CNocobHOCTH
OpraHNYecKnUx CoeanHEHUI
KaK XMMMUYeckKasi OCHOBa UX
6unonormnyeckoro
PYHKLNOHUPOBAHUS.
Knaccudgpumkaums peakumi
OpraHNYecKnUx COeaNHEHUI
rno pesynbTaTy -
3aMelleHmne,
npucoeavHeHune,
3/IMMNHNPOBaHMeE,
neperpynnmpoBKa, OKNCINT
€/1bHO-BOCCTAHOBUTESIbHbIE
M N0 MEXaHU3My -
paAuKasbHble, NOHHbIE
(aneKkTpogunbHbIE,
HyKneoduabHbIe). Tunbl
pa3pbiBa KOBaJIEHTHOMN
CBSA3M B OpPraHn4yeckunx
COEOVNHEHUSAX 1
obpasytowmecs npm 3Tom
YaCTULbI: FEMOINTUYECKNNA
pa3pbiB (CBOOOAHbIE
paauKasnbl) n
reTeposIMTUYECKNIA pa3pbIB
(kapboKaTnOHbI 1
KapboaHMOHbI).
DNeKTPOHHOE 1N
MPOCTPaHCTBEHHOE
CTPOEHME 3TUX YacTUL un
daKTopbl,
obycnosnuneatoLme nx
OTHOCUTENbHYIO
YyCTONYMBOCTb.
FoMonmnTnyeckne peakuumn
paAnKasbHOro 3amMeLleHns
y aslkaHoB ¢ y4acTtmem C-H
cBsA3en sp3-
rmbpunan3oBaHHOro aToma
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Cem HauMmeHoOBaHue TeMbl TpyaoeMKocTb (4achbl) Copep>xaHue dopmMupyeMblie Pe3ynbTaTbl OCBOEHMUA OOpa3oBaTesibHble
AUCLUNJINHDI [o]:]e) 390 0390 KOMMNeTeHuuu (3HaTb, yMeTb, BJlafgeTh) TE@XHOJIOrMu
1 2 3 4 5 6 7 8 9

yrnepoga. Peakuum
cBobogHopaanKanbHOro
OKUNCJIEHUNSA B XKNBOWA
KneTke. AKTUBHbIE
(pagvkanbHble) opMbl
Kucnopoga.
AHTUMOKCMAAHTDI.
Buonorunyeckoe 3Ha4yeHune.
Peakuun snekTpodunibHOro
npucoeanHeHuns (Ae):
reteponmTmnyeckmne
peakuuu c yyactuem [lun-
cBA3N. MexaHn3m peakuun
rasloreHNpoBaHnNs 1
rmapatauum sTuaeHa.
KWUCNoTHbIN KaTanus.
BnnsHne cTaTnyecknx un
ONHaMMYecKnx hakTopos
Ha PernoceneKkTUBHOCTb
peakuunin. OcobeHHOCTHN
peakunin NnpucoegnHeHns
BOAOPOACOAEPKALLNX
BellecTs K Nn-cesasmn y
HEeCMMMeTPUYHbIX aJIKEHOB.
Mpasnno MapKoBHMKOBA.
OcobeHHOCTH
3/1eKTPOPUILHOro
npucoeanHeHns K
COMPS>XEHHbIM CUCTEMAaM.
Peakuun snekTpodunibHOro
3amelleHuns (Se):
reteponmTmnyeckmne
peakuuu c y4yactmem
apoMaTM4YeCcKOM CUCTEMBbI.
MexaHn3m peakumin
3/1eKTPOPUILHOro
3aMeLLeHns B apeHax.
CurmakoMmniekcol. Peakuun
aNKUANpPOBaHNUSA,
aunnMpoBaHus,
HUTPOBaHUS,
CynbUpoBaHuns,
raJloreHNpoBaHNS apeHOB.
[MpaBnno opueHTaunnn.
3amectutenu I-ro n ll-ro
pona. OcobeHHOCTM
peakunn 31eKTpoduabHOro
3ameLleHns B
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Cem HauMmeHoOBaHue TeMbl TpyaoeMKocTb (4achbl) Copep>xaHue dopmMupyeMblie Pe3ynbTaTbl OCBOEHMUA OOpa3oBaTesibHble
AUCLUNJINHDI [o]:]e) 390 0390 KOMMNeTeHuuu (3HaTb, yMeTb, BJlafgeTh) TE@XHOJIOrMu
1 2 3 4 5 6 7 8 9
reTepoumnknax.

OpueHTupytouwiee BansgHme
reTepoaToMoB. Peakuuu
HYKNeopnnbLHOro
3amMelleHuns (Sn) y sp3-
rmbpuan3oBaHHOro aTtoma
yrnepopa:
reTeponmTmnyeckmne
peakuunun, o6ycnoBsieHHble
nonspusaumnen curma-cBasmn
yrnepoa-retepoaTtom
(ranoreHonpon3BoAHble,
cnupThl). BanaHne
3N1€KTPOHHbIX U
NPOCTPaHCTBEHHbIX
(haKTOPOB Ha PeaKLNOHHYIO
CNocobHOCTb COeANHEHMI B
peakumnax HyKneouibHoOro
3amelleHuns. Peakuns
rmaposnansa
rajoreHonpon3BOAHbIX.
Peakunn anknnnpoBaHus
cnupToB, heHoJI0B, TUOJIOB,
CcyNbnaoB, aMMnaka n
aMUHOB. PONlb KNCNOTHOIO
KaTanums3a B
HYKJ1eoUIbHOM
3aMeLleHnn
rMAPOKCUNBLHOW FPYNMbl.
[e3aMnHmpoBaHue
COelNHEHNIN C NepPBUYHON
aMWHOIrpynnomn.
brnonoruyeckas posb
peakunn ankKnnmpoBaHus.
Peakuun 3nnMmMHMpoBaHus
(nerngporanoreHnposaHue
, ferngpatauus).
MNosblweHHaa CH-
KWCNOTHOCTb Kak Npu4nHa
peakunn 3SAMMUHNPOBAHNS,
COMpPOBOXXAALLMX
HyKJleouabHoe
3aMelleHne y sp3-
rmépunan3npoBaHHOro
aToMa yrnepopa. Peakuumn
HYKNeopnnbLHOro
npucoeauHeHuns (An):
reTeponmTuyeckne
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Cem HauMmeHoOBaHue TeMbl TpyaoeMKocTb (4achbl) Copep>xaHue dopmMupyeMblie Pe3ynbTaTbl OCBOEHMUA OOpa3oBaTesibHble
AUCLUNJINHDI [o]:]e) 390 0390 KOMMNeTeHuuu (3HaTb, yMeTb, BJlafgeTh) TE@XHOJIOrMu
1 2 3 4 5 6 7 8 9

peakuumn C y4yacTnem nu-
CBA3M YrNepoa-KNCI0POL,
(anbpoernibl, KETOHbI).
Knaccbl kapboHMAbHbIX
coeiNHEHNN.
MpeanctasuTtenu.
MonyyvyeHne anboernnos,
KeToHOB, KapbOHOBbLIX
kncnoT. CTpoeHune un
peakLnoHHasa cnocobHoOCTb
kapboHWAbHOW rpynmnbl.
BansiHne 3neKTPOHHbIX U
NPOCTPAHCTBEHHbIX
(akTOopoB. MexaHn3m
peakuun An: ponb
NPOTOHNPOBaHUS B
NOBbILLUEHUN PEaKLMOHHOWN
cnocobHocTn KapboHuna.
Bronornyeckun BakHble
peakuun anboernaos n
KeTOHOB - rmapupoBaHue,
oKucseHne-
BOCCTaHOBJ/IEHNE
anbaernaos (peakuma
ONCMyTaumm), OKUCIeHne
anbaernnos, obpasoBaHne
LMaHrMAPUHOB,
rnapaTtaumns, obpasoBaHune
rnonyaweTasen, MUMAUHOB.
Peakunn anbponbLHOro
NPUCOAVNHEHNS.
Buonornyeckas
3Ha4YUMOCTb. Peakumnm
HYKJ1e0(pNSIbHOr O
3aMeLleHmnsa y sp3-
rmépnan3npoBaHHOro
aToMa yrnepona
(kapboHOBbIE KUCNOTbI N UX
hyHKLMNOHaNbHblE
nponsBogHble). MexaHn3M
peakunn HyKn1eomuabHoro
3aMeLlleHuns (Sn) y
Sp2-rmbpnaAnN3MpoBaHHOIro
aToMma yrnepopa. Peakuun
aunInpoBaHns -
obpasoBaHue aHrMapuaos,
CJIOXKHbIX 3PMPOB,
CJIOXKHbIX TMO3NPOB,
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Cem

HanMeHoBaHue TeMbl
OUCLUNJINHBI

TpyaoeMKocTb (4achbl)

o®0

390

03®0

Copep>xaHue

dopmMupyeMblie
KOMMeTeHUuuu

Pe3synbTaTbl OCBOEHUA
(3HaTb, yMeTb, BJlafgeTh)

OOpa3oBaTesibHble
TEeXHOJIOTUMU

2

3

4

5

6

7

8

9

aMnaoB- n obpaTHbIe UM
peakunn rmaponmnsa.
Bruonoruyeckas pob
peakunn aunanpoBaHmns.
KunucnoTHble cBoncTBa
kapboHoBbIX kKncnoT no O-H
rpynne. Peakuun
OKUCNIeHNA n
BOCCTaHOBJIEHUA

opraHun4yeckmx CoeVNHEHWN.

OkucnnTenbHo-
BOCCTaHOBUTEJIbHbIE
peakunu, 371eKTPOHHbLIN
MexaHun3Mm. CteneHun
OKUCNEeHNs aTOMOB
yrnepoga B opraHn4yeckmnx
coeanHeHusax. OkucneHune
NepBUYHOr0, BTOPUYHOIO U
TPEeTUYHOro aTOMOB
yrnepoga. OKucnsemocTb
pa3/INYHbIX KJ1laccoB

opraHun4yeckumx CoeNHEHWN.

MyTn yTnnmnsaumm
Kucnopoga B KJieTke.
JHepreTuyeckoe
okucneHue. OkcmpasHble
peakunun. OkucneHue
OpraHnYecKnx BeLLecTB -
OCHOBHOW UCTOYHUK
3Heprun oas xeMoTpodoB..
MnacTnyeckoe okucieHmne.
OKcureHasHble peakumu.
BoccTaHoBneHne
OpraHMYecKnx coeauHeHun

8,9

Tema 6. bnonormnyeckmn
Ba)KHble a3oTcoaepxxalune
reTepounKbl

KoHdurypaums.
OnpepeneHue.
SHaHTnoMepus n
AunacTepeoMepuns Kak
pa3oBMOHOCTU
KOHUrypaumnoHHown
nsomepumn. XmpasibHOCTb
MOIEeKYJ1 OPraHNYecKux
COeNHEHNN KaK NpuynHa
ONTU4YeCKOWN n3omepun.
CTepeon3zoMepuns MOJIEKY
C OAHMM LLEHTPOM
XMpPanbHOCTKN
(3aHaHTHOMepus).

OMnK-2.1; OMNK-2.4; OMNK-2.2

3HaTb: U3nNKo-
XUMNYECKYI0 CYLLIHOCTb
npoLEeccoB, MPONCXOAALLNX
B XKVMBOM OpraHu3Me Ha
MOJIEKYJISIPHOM,
K/1Ie€TOYHOM, TKaHEBOM U
OpraHHOM YpOBHSAX; YMeTh:
rnosib30BaTbCA
HoMeHknaTypon IUPAC ans
COCTaBJ/IEHUSA Ha3BaHU MO
GopmMysiaM TUMUYHbBIX
npeacTaBuTenen
6ronornyeckn BaxKHbIx
BewlecTs; BnageTb:

, Cnanpg-nekuus
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Cem HauMmeHoOBaHue TeMbl TpyaoeMKocTb (4achbl) Copep>xaHue dopmMupyeMblie Pe3ynbTaTbl OCBOEHMUA OOpa3oBaTesibHble
AUCLUNJINHDI [o]:]e) 390 0390 KOMMNeTeHuuu (3HaTb, yMeTb, BJlafgeTh) TE@XHOJIOrMu
1 2 3 4 5 6 7 8 9

OnTnyeckas akTUBHOCTb.
nuuepnHoBbLIN anbaerng
KaK KOH(pUrypaunoHHbIN
cTaHgapT. NpoeKunoHHble
dopmysibl dPuiepa. D n L-
cuctema
CTEPEOXUMUNYECKON
HOMEHKNaTYypbl.
Mpeactasnenuns o R,S-
HOMeHKNaType.
CTepeounsomepus MONeKyn
Cc AByMs n bonee ueHTpamun
XUPanbHOCTU:
3HaHTMOMepUs n
nonactepeomMepus.
CTepeounsomepus B pagy
CoelNHEeHNN C ABONHOMN
cBasbto (Mu-
nonacTtepeomepus). Lnc- n
TpaHC-n30Mepsbl.
CTepeounsomepus n
brnonornyeckas akTMBHOCTb
OpraHNyYecKux CoeaNHEHUN.
Knaccundgukaums
reTepounkIoB.
MATnYNeHHble unKIbl C
OAHMM reTopoaToOMOM.
Muppon, bypaH, TnodeH.
TeTpanupposibHblie
coefunHeHns (NopcuH,
MnopUPUHBI, FreM -
buonormnyeckas poJsib.
NHOon n ero nponsBoaHbIe
- TpunTOohaH, TPMNTaMUH,
CEepPOTOHMH.
5-HuTponponssoaHble
bypaHa - pypaunniuH,
PypasosIMaoH Kak
6akTepnumpHble
npenapaTbl.
TeTparugpoTnodeH Kak
KOMMNOHEeHT BuTammnHa H -
6rnoTnHa. NMATNYNEeHHbIe
LMKAbI C ABYMSA
retopoatomMmamu. MNMupason,
UMMAa3on, TUa3on.
[Mpon3BoaHble NUMMUpasona -
FMCTUOUNH N TUCTaMUH.

HaBblkamMy MCNoJsib30BaHUA
MOJSIy4YeHHbIX 3HaHUN B
npouecce nsyyeHus
ONCUMNANHBI B By ayuwien
BpayebHON npakTnke
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Cem HauMmeHoOBaHue TeMbl TpyaoeMKocTb (4achbl) Copep>xaHue dopmMupyeMblie Pe3ynbTaTbl OCBOEHMUA OOpa3oBaTesibHble
AUCLUNJINHDI [o]:]e) 390 0390 KOMMNeTeHuuu (3HaTb, yMeTb, BJlafgeTh) TE@XHOJIOrMu
1 2 3 4 5 6 7 8 9

[Mpon3soaHble 5-
OKCMMMpa3soa Kak
»XKapomnoHmxKatowme n
aHasreTn4Yeckmne cpencTea
(@QHTUNUPWH, aMUAOMNUPUH,
aHanbruH, 6yTaaunoH).
[Mpon3BoaHble Tnasona -
BUTaMunH Bl n
Hopcyibdaszon.
Twa3onnanH Kak
KOMMOHEHT aHTUONOTNKOB
rpynnbl NeHNLUIIMHa.
LLlecTn4YneHHble UMKbI C
OOHMM reTepoaToMOM.
MpNANH, XNHONNH,
N30XMHONVH, aKpUOWH.
[Mpon3BoaHble NMpUAnHaA -
HUKOTWUHOBAsA KUC/IOTa U ee
amup (0OCHOBa CTpoOeHuns
HAL(®)+, yyacTne B
6unonormnyeckom
OKUCNIEHUWN), AINNNPUANH
KaK OCHOBa CTPOEHMA
aHajlbreTuka npomMepnona,
N30HUKOTUHOBASA KUC/0Ta n
NpoTNBOTY6EpKYyIe3Hble
npenapaTbl Tyba3ng n
pTMBa3na, NMPUOOKCanb
(BuTamuH B6).
Mpon3BogHble XNMHOJINHA -
aNKanoung XMUHWH,
6akTepnumgHble
npenapaTbl 3HTEpPOCeNTOoN
n 5-HOK. Aapo
M30XUHOJIMHA KaK OCHOBa
aJikasionaos onus -
CMa3MoNNTUKOB
(nanaesepuH) n
aHanreTnkos (MOpurH).
Mpon3BoaHble akpuanHa -
nesvHpuunpyowme
cpenctsa. LLlecTnyneHHsle
UMKNbI C OBYMSI
retopoaToMamum.
MupumMnanH n ero
MPON3BOJIHLIE - YpaL A,
TUMWH, UATO3UH Kak
KOMMOHEHTHbI
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Cem HauMmeHoOBaHue TeMbl TpyaoeMKocTb (4achbl) Copep>xaHue dopmMupyeMblie Pe3ynbTaTbl OCBOEHMUA OOpa3oBaTesibHble
AUCLUNJINHDI [o]:]e) 390 0390 KOMMNeTeHuuu (3HaTb, yMeTb, BJlafgeTh) TE@XHOJIOrMu
1 2 3 4 5 6 7 8 9

HYKJIEMHOBbIX KUC/OT.
Mpou3sBogHble NMPUMUANHA
- JleKapCTBEHHble
npenapaTbl: OpOTaT Kaaus,
MeTuATMoYypaLuun,
6apbuTtypaThl. YyacTume
NUPUMULNHA B

obpasoBaHun BUTaMuHa B1.

buunknmnyeckue
(KOHAEHCUpPOBaAHHbIE)
retepouukbl. NypuH n ero
NpPoOn3BOAHbIE - AAEHWH 1
r'YaHWH KaK KOMMOHEHTbI
HYKJIEMIHOBbIX KUCJIOT.
OKcmMnponssogHble NypuHa
- TUMOKCAHTWUH, KCaHTWH,
MO4YeBas KMCaoTa.
Bruonornyeckas ponb.
OnpepeneHve n
Knaccngukauus
BUTaMUHOB. icTopuns
OTKPbITUA N N3YYEeHNS
BUTaMNHOB. Posb
BMTAaMWHOB B
KN3HEe[EeATesIbHOCTN.
MoTpebHOCTb B BUTAaMUHAX
M 003bl BUTAMUHOB.
AnvMeHTapHble 1
BTOPUYHbIE aBUTAaMUNHO3bI U
rMNOBMTAMMHO3bI.
FMnepBnTaMmNHO3LI.
OTnenbHble
npepcTaBuTenn
>KNPOPACTBOPUMBIX N
BOLOPACTBOPUMbIX
BUTAaMWHOB - XMMMYecKas
npupoaa, CyTo4yHas
noTpebHOCTb, NPOSABIEHNS
aBUTaMMNHO30B,
KohepMeHTHas 1 nuHble
pOJiN B OpraHu3me.
AHTUBUTAMUHLI. MeToabl
npeaynpexaeHums
BUTAMUHHON
HeOoCTaToO4YHOCTH,
rnpenapaTbl BUTAMUHOB,
BUTAaMUHU3ALNA MULLEBBLIX
NpoayKTOB. ANKasiongbl.
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CemMm HauMmeHoBaHue TeMbl TpyaoeMKocTb (4achbl) Copnep>xaHue dopmMupyeMblie Pe3ynbTaTbl OCBOEHMUA Ob6pasoBaTesibHble
AUCLUNJINHDI [o]:]e) 390 0390 KOMMNeTeHuuu (3HaTb, yMeTb, BJlafgeTh) TE@XHOJIOrMu
1 2 3 4 5 6 7 8 9
OnpepeneHve.
PacnpocTtpaHeHue B
npupoge. Xmumm4yeckas
npupoaa n
Knaccnpukauuns.
Ankanongbl -
JNleKkapCTBEHHble
npenapaTbl. AHTUOMOTUKM
8,9 Tema 7. Yrnesogbl. 2 MNepeBapuBaHne OMNK-2.1; OMNK-2.3; OlNK-2.4; | 3HaTb: pn3unko- , Cnang-nekuuns
yrnesonos. BcacbiBaHue OlnK-2.2; XUMUYECKYIO CYLLIHOCTb
yrnesonos. TpaHcnopT npoLeccoB, NPONCXOAALLNX
roKo3bl. HapyLlieHus B XKMBOM OpraHu3sMe Ha
nepesapvBaHua 1 MOJIEKYJIAPHOM,
TpaHcnopTa. AKTUBHbIE KNeTO4YHOM, TKaHEBOM "
(OpPMbI IJIIOKO3bI. OpraHHOM YpPOBHSAX; YMeTb:
dochopmnanpoBaHmne n nosib30BaTbCA
nedocpopunnposaHue HomeHknaTypown IUPAC gns
rnoKo3bl. [NnkoreHes COCTaBJ/IeHNsa Ha3BaHWUN Mo
(CMHTE3 rankoreHa). hopMysiaM TUNMMUYHbIX
FnukoreHonms (pacnag npepcrasuTenen
ravnkoreHa). HapylieHus 6ronornyeckn BaxKHbIX
obmeHa rankoreHa. BellecTB; BnageTb:
OCHOBHbIe NyTH HaBblkamMun NCMosib30BaHUA
kaTabonn3ama raoKo3bl. NONYY4EeHHbIX 3HAHWI B
A3p0O6HbIN FANKONS. rnpoLiecce nsy4deHus
BanaHc AT®. AHa3pobHbI ONCUMNANHBI B Byayuiein
rankonuni. banaHc ATO. Bpa4ebHON NpakTnke
Perynaunsa rnmkonmsa un
r/IIOKOHeoreHesa.
Perynaunsa conep>xaHus
r/IIOKO3bl B KPOBMU.
OKkucanTenbHoe
nekapbokcmnnposaHue
MNBK. Unkn Kpebca.
JHepreTnyeckumn spgekT.
MeHTO3HO-hoCchaTHbIN NYTh
npeBpaLleHns raoKo3bl.
MeTab0/11M3M rekcos
8,9 Tema 8. AMUHOKNCAOTHI U 3 MpencTtaBneHne o 6enkax, |OMK-2.1; OMK-2.2; OMNK-2.4; | 3HaTb: 0cO6eHHOCTN , Cnang-nekuuns

6enkun

ponb 6enKoB B opraHmsme.
DU3NKO-XNMUNYECKUE
cBolicTBa 6enKoB:
MOJIEKYISIPHas Macca,
N303JIeKTpMYecKas To4Ka,
pacTBOPUMOCTb "
ocakaemMocTb 6esKoB.
Mmoponns kak meTton
n3yyeHns coctaBa 6enkos.

KWUCTOTHO-OCHOBHbIX
CBOMCTB @aMUHOKUCJIIOT ”
6enkoB; KoMyecTBeHHOEe
onpepeneHue benka.
[MocTpoeHune
KanmbpoBOYHbIX KPUBbIX.
Onanns 6enkoB. bymaxkHas
XpomaTorpaduns
AMUHOKUCIOT. YMeThb:

24/52




Cem HauMmeHoOBaHue TeMbl TpyaoeMKocTb (4achbl) Copep>xaHue dopmMupyeMblie Pe3ynbTaTbl OCBOEHMUA OOpa3oBaTesibHble
AUCLUNJINHDI [o]:]e) 390 0390 KOMMNeTeHuuu (3HaTb, yMeTb, BJlafgeTh) TE@XHOJIOrMu
1 2 3 4 5 6 7 8 9
CoBpeMeHHble MPOrHo3MpoBaTb
npeacTaBsieHnNs O HanpaB/ieHne N pesyabTaT
CTPYKTYype 6enkoBon PU3UNKO-XUMUYECKUX
MOJ1IEKY b, METOAbI MPOLLeCCOB U XUMUYECKUNX
N3y4eHUS CTPYKTYypbI rnpespaLleHnn
6enka. buonornyeckas 6nonormyeckn BaXKHbIx
poJib OTAENbHbIX BewecTs. BnapgeTb:
npeacTaBuTenemn NpocTbiX XUMNYECKON 1
M CNOXKHbIX 6enKoB. brnoxmmmyeckom
[ MMKo3nnnpoBaHHbIE TepMunHoornen
6enkn,
rIMKO3UIMPOBAHHbIN
remMorsiobuH,
OnarHocTn4yeckoe
3HavyeHue ero
onpepeneHus. ®etanbHbIN
reMorsiobuH.
8,9 Tema 9. CnoxHble 6enkun 2 KoHblornpoBsaHHble OlMK-2.1; OMNK-2.4; OMNK-2.2 |3HaTb: NpOCTble N CNOXHble |, Cnang-nekumns
(cnoxHele) benkn: 6enkn, HyKnenHosble
HYKJ1EOMPOTEMHBbI, KUCOThI, PEPMEHTHI
XPOMOMNPOTENHbI, YMeTb: N0Nb30BaThCA
docchonpoTenHsbl, PU3NYECKMM, XUMNYECKUM
rINKOMPOTEMHBI, n 6MoNornyecknm
MpoTeorinkKaHsbl, obopypnoBaHneMm; BnaneTb:
NINNOMPOTEMHBbI, rnoHaTuem o6 opraHnsme
MeTaJIoNpPOTENHBbI, KaK €QVHOM LiesioMm;
CNIOXKHble benku- HaBblKaMu
EePMEHTHI. caMocToaTesIbHOM paboThl C
HykneonpoTeuHbl: posib B broxnmmyeckom
SABNEHUAX NNTepaTypomn, BeCTU NOUCK
HacnencTBeHHOCTH; obuwas Heobxoanmon
XapakTepucTuka 6enkoBblx MHdopMaLumm, npespaLlaTb
N NOSIMHYKNEOTULHbIX npoYynTaHHOe B CPeAcTBO
KOMMNOHeHTOB. HapylieHne ONns peleHns
obMeHa NypurHOBbLIX broxmmMmnyeckmnx 3agad
HyKneoTuaos (nogarpa,
cuHapoM Jlewa-HanhaHa).
8,9 Tema 10. HyknenHoBbie 2 LleHTpanbHas norma OMNK-2.1; OMNK-2.2; OMNK-2.4 | 3HaTb: CYLLHOCTb , Cnanpg-nekuus

KNUCNOThI.

6vonorun. Tunel
MATPMYHbIX CUHTE30B.
Obuwas CTpyKTypHas
OpraHm3auns HyK1eoTUALoB.
MypuHOBbIE OCHOBaAHWSA,
BX0AsLlMe B COCTaB
HykneoTnnos. CTpoeHue
AT®. HomeHKNaTypa
Hyk/neoTuaos. MNepBuyHas
cTpykTypa OHK. BTopniHas

NpPOLLECCOB, MPOMNCXOAALLNX
B )KMBOM OpraHu3Me Ha
MOJIEKYJISIPHOM,
KNEeTOYHOM, TKAaHEBOM U
OpraHHOM YPOBHAX; YMeTb:
NMoJib30BaTbCs PU3NYECKUM,
XUMUYECKUM U
buonornyecknum
obopynoBaHneMm; BnaneTb:
OCHOBHbIMU MEVKO-
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CemMm HauMmeHoBaHue TeMbl TpyaoeMKocTb (4achbl) Copnep>xaHue dopmMupyeMblie Pe3ynbTaTbl OCBOEHMUA Ob6pasoBaTesibHble
AUCLUNJINHDI (o121 0] 390 0390 KOMMNeTeHuuu (3HaTb, yMeTb, BJlafgeTh) TE@XHOJIOrMu
1 2 3 4 5 6 7 8 9
cTpykTypa OHK. NMpasuno brnonornyecknmm
Yapradda. TpeTuiHas MOHATUAMUN, TEPMUHAMN N
CcTpyKkTypa OHK 3aKOHaMU, HaBblKaMu
(cynepcnnpanusauns OHK). NPakKTN4ecKoro
Benkun, cBasbiBaoLLnecs ¢ ncnosb3oBaHNsA NpubopoB..
OHK. N'eHeTnyeckas
CcUCcTEMa MUTOXOHAPUNA.
MepBnyHas, BTOpUYHaA,
TpeTuyHasa cTpykTypa PHK.
Twunbl PHK. CTpykTypa
TpaHCMopTHbIX PHK.
MaTpuyHble PHK.
PnbocomanbHble PHK
8,9 Tema 11. Jlunungesl 2 Nvnugbl: knaccngukaums, |OMK-2.1; OMNK-2.2; OMNK-2.4 | 3HaTb: unsmko- , Cnanpg-nekuus
bronormnyeckas posb. XVMWYECKYIO CYLLIHOCTb
BakHenwve nunmnabl rMpoLLeccoBs, NPOUCXoAALLNX
TKaHen 4yesioBeka. B )XMIBOM OpraHu3me Ha
Tpuaumarnmuepossl, MOJIEKYJISAPHOM,
CTpoeHwue, KNeTO4YHOM, TKaHEBOM "
pacnpocTpaHeHue. OpPraHHOM YPOBHSAX; YMETb:
Fnukonnnuael, noJib30BaTbCA
dochonunuisl, HoMeHknaTypon IUPAC ans
ChMHronunuabl, CTeponabl, COCTaBJIeHUS Ha3BaHW Mo
CTpOeHMe, SloKannsaums. dopMysiaM TUNUYHBIX
MUpHbIE KNCNOTHI. npepcrasmTenen
CTpoeHue, hyHKLMN. 6ro10rnyeckn BaxKHbIX
PesepBHble niMnuabl v BellecTs; BnageTb:
amnnabl MmembpaH. HaBblkamMun NCNonb30BaHUA
Bo3pacTHble ocobeHHOCTM NoJly4eHHbIX 3HaHW B
JMMNAHOIro CoCTaBa KPOBW. npouecce nsy4yeHus
ONCUMNANHBI B By ayuwien
npakTuke.
NTOrO: 26 24
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5.5. MpakTuyeckue 3aHATUA, UX HAMUMEHOBaHUe, coaep>XaHue n o6bLeM B Hacax

Y4eOHbIM MIaHOM He NpeaycMOTPEHO

CUMYNISILMOHHbBIE 3aHATUA, UX HAUMEHOBaHue, coaep>kaHue U o6beM B yacax

Y4eO6HbIM MJIaHOM He NpeaycMOTPEHO

5.6. JlabopaTopHbie 3aHATUA, UX HAUMEHOBaHMe U 06beM B Yacax

CemMm Ne pazpena pMCUUNIIUHDbI HaumeHoBaHue nabopaTopHbix paboTt O61beM B Hacax
o®0 3P0 0390
1 2 3 4 5 6
8,9 Tema 1. Knaccndpumkaumsa n HoMeHknaTypa MpaBuna paboTel B nabopaTtopun n obpaweHnsa ¢ npubopamMmun, XMMNYECKMMN peakTMBaMun 4 2
OpraHn4YeckKnx coeanHeHnn PewweHune 3agay no TemMe «Knaccngumkaums n HOMeHKIaTypa opraHnYecKux CoeguHeHnn»
8,9 Tema 3. I3o0Mepusa opraHnyecknx coeguHeHnn | PelleHne npakTnyeckux 3agad Ha Temy «/3omepuns opraHn4ecknx coeguHeHunmn» 4 4
8,9 Tema 4. BzanMHoe BAUAHME aTOMOB: MPUYUHbI | MexaHN3Mbl peakLnii oOpraHN4eCcknx coeanHeHnn. 4 2
BO3HMKHOBEHMS, BUAbI 1 CNOcobbl ero
rnepenayun B MojieKyslax opraHn4eckmnx
COeNHEHUN.
8,9 Tema 5. KUCNIOTHOCTb Y OCHOBHOCTb OKuncneHne n BOCCTaHOBJIEHNE OPraHNYeCKNX COeANHEHU. 4 2
OpPraHNYeCKux CoeanHEeHUN
8,9 Tema 6. Bronormnyeckn BakHole Bronoruyeckn BaxkHble a3oTcolepiKallune reTepoLunKIibl 4 3
asoTcogepKalime reTtepounkibl
8,9 Tema 7. Yrnesogbl. OnpeneneHne akTUBHOCTM CyKUMHAT AernaporeHassl B Mblluax. KonnyectseHHoe 4 2
onpegeneHve nupysaTa B Mode. OnpepesieHne KoOHUeHTpaLuumn rioKo3bl B KPOBU
(hepMeHTaTUBHbIM METOAO0M (C MOMOLLbI0 MpUbopa KOHTPONIS YPOBHS F10KO3bl B KpoBu ONE
TOUCH BASIC PLUS)
8,9 Tema 8. AMUHOKNCIOTbI U 6enkn LiBeTHble peakunm Ha aMUHOKUCNOTLI 1 6enkn. OcaxxaeHne 6enka opraHn4YecKMMun 4 3
PacTBOPUTENSMU U CONAMU TSHKENbIX METasJI0B.
8,9 Tema 9. CnoxHble 6enku BbloeneHne n aHanams3 XMMMYeCKoro coctaBa pochonpoTemHOB 1 rINKONPOTENHOB 4 2
8,9 Tema 10. HykN1eMHOBbIE KNC/10ThI. AHaIN3 XMMNYECKOro CoOCTaBa HYKJIeoNnpoTenaos 4 2
8,9 Tema 11. Jliununpgel N3yYeHne ANHaMNKN rmapoan3a TpuaunuaraimuepmHoB noa AencTBMeM NaHKkpeaTn4eckom 3 2
nunasbl OnpegenieHve cogep XaHna CyMMapHbIX JIMNMA0B B CbIBOPOTKE KPOBY MO peakuumn ¢
CynbdopochoBaHNINHOBLIM PEAKTUBOM
NTOro: 39 24

5.7. MpuMepHasa TeMaTUKa KypPCOBbIX NPOeKTOB (paboT)
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Y4ebHbIM MJIaHOM He NMpenycMOoTPeHO
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5.8. CamocToAaTenbHasa pabora ctyneHTOB

CopepxaHune n ob6beM camocToaTesibHON paboThbl CTYLEHTOB

CemMm Paspensbl  TeMbl paboyen nporpaMMmbl NepeuyeHb pOMaALLUHUX 3aAaHUNA U APYrUX BONPOCOB AJIA CAMOCTOATE/IbHOIO Cpoku O6bem B Hacax
CaMOCTOATEJIbHOIO U3y4eHus u3yvyeHus BbINOJ odO 30 030
HeHusA
1 2 3 4 5 6 7
8,9 Tema 1. Knaccndpumkaumsa n HoMeHknaTypa BHeayauTopHasa paboTa: nogrotoska K nabopaTopHoOMy 3aHATUIO; paboTa C 1 4 4
OpraHn4yecknx coeanHeHnn NTepaTypon N NHTEepHeT-pecypcaMun; N3y4yeHne MaTepunasna no NeKunsam; peleHmne | Hepens
3ajad
8,9 Tema 2. Teopusa CTpoOEHUA OpraHnyeckunx BHeayanTopHasa paboTa: nogrotoska K nabopaTopHoOMy 3aHATUIO; paboTa C 2 4 4
coeanHeHnn A.M. byTtnepoBa NTepaTypon N NHTEePHeT-pecypcaMn; N3y4yeHne MaTepunasna no NeKunsaMm; peleHmne | Hepens
3ajad
8,9 Tema 3. I3oMepusa opraHnyecknx coegnHeHnn | BHeayanTopHasa paboTa: noarotoBka kK nabopaTopHOMy 3aHATUIO; paboTa C 3 4 4
NTepaTypon N NHTEePHeT-pecypcaMn; N3y4yeHne MaTepunasna no NeKunsam; peleHmne | Hepens
3ajad
8,9 Tema 4. B3anMHoe BInAHME aTOMOB: NpU4nHbl | BHeayanTopHasa paboTa: noarotoska Kk nabopaTopHOMy 3aHATUIO; paboTa C 4 4 6
BO3HMKHOBEHMS, BUAbI 1 CNOcobbl ero NTepaTypon N NHTEePHeT-pecypcaMn; N3y4yeHne MaTepunasna no NeKunsam; peleHmne | Hepens
rnepegayun B MojieKyJslax opraHn4eckmnx 3ajad
COeNHEHUN.
8,9 Tema 5. KNCNOTHOCTb Y OCHOBHOCTb BHeayauTopHas paboTa: noarotoska K nabopaTtopHoMy 3aHATUIO; paboTa C 5 3 6
OpraHn4yecknx coeanHeHnn NTepaTypon U NHTEepHeT-pecypcaMn; ny4yeHme Matepunasa no NekKumnsm; pelweHme | Hepens
3ajad
8,9 Tema 6. buonorm4yeckn Ba>kHble BHeayauTopHas paboTa: noarotoeka Kk nabopaTtopHoMy 3aHATUIO; paboTa C 6-7 4 6
asoTcogepxxalme reTepoUnkibl NTepaTypon U NHTEepHeT-pecypcaMn; ny4yeHme Matepmnasa no NeKunsm; peleHmne |Hegenm
3ajad
8,9 Tema 7. Yrnesonsbl. BHeayaunTopHas paboTa: noarotoska K nabopaTtopHoMy 3aHATUIO; paboTa C 8-9 4 6
NNTepaTypon U NHTEepHeT-pecypcaMn; n3y4yeHne Matepmnasa no NeKunsm; peleHmne |Hegenm
3ajad
8,9 Tema 8. AMMHOKNCNOTHI U 6enkn BHeayauTopHas paboTa: noarotoeka K nabopaTtopHoMy 3aHATUIO; paboTa C 10-11 4 6
NTepaTypon U NHTEepHeT-pecypcaMn; ny4yeHne Matepunasa no NeKumnsm; peleHmne |Hegenm
3ajad
8,9 Tema 9. CnoxxHble 6enkun BHeayauTopHas paboTa: noarotoeka K nabopaTtopHoMy 3aHATUIO; paboTa C 12-13 4 6
NTepaTypon U NHTEepHeT-pecypcaMn; ny4yeHme Matepmnasa no NeKunsm; peleHmne |Hegenm
3ajad
8,9 Tema 10. HyknenHoBble KNCOThI. BHeayanTopHasa paboTa: noarotoska Kk nabopaTopHOMy 3aHATUIO; paboTa C 14-15 4 6
NNTepaTypon U NHTEepHeT-pecypcaMn; n3y4yeHne Matepunasna no NeKUumnsm; peleHmne |Hepenm
3ajad
8,9 Tema 11. Jliununpgel BHeayanTopHasa paboTa: noarotoska Kk nabopaTopHOMy 3aHATUIO; paboTa C 16-17 4 6
NNTepaTypon U NHTEepHeT-pecypcaMn; n3y4yeHne Matepunasna no NeKUumnsm; peleHmne |Hepenm
3ajad
NTOro: 43 60
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5.9. KaneHpapHbin rpacdukK BocnuTaTesibHOW paboTbl N0 AUCUMNJIMHE

nccnepoBaTesibCkaa n
Hay4YHO-UccnenoBaTesibCKas
neAaTesibHOCTb

«3HavYeHne XMMunm
MPUPOAHBLIX COEANHEHUN U
broxumun B
npogeccnoHa bHowm
nesaTenbHOCTU»

Moaynb HDaTta, MecTo npoBeaeHus HasBaHue meponpuaTus dopma npoBepeHusn OTBEeTCTBEHHbIX LocTuxeHus
MeponpuaTus obyualowmnxcsa
Moaynb 3 YyebHo- 04.2029 ®I'b0OY BO «MI'TY» | JleKunsa-gmucKyccms rpynnosas YymayeHko HO.A. OlMK-2.4; OMNK-2.3; ONK-2.1;

OmnK-2.2;
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6. NepeyeHb yyebHO-MeTOAUUYECKOro obecneyeHus ANA CAaMOCTOATEJIbHOM
paboTbl oOyyaloWwmMxca no aucuunivHe (Mmoaynio).

6.1. MeToaMyeckue ykazaHua (cobcTBeHHble pa3paboTku)

HasBaHue

CcblIKa

NabopaTopHbI NPaKTUKYM MO OPraHMYecKon Xummmn /
MunHobpHaykn P®, ®r60Y BO Maikon. roc. TEXHOJOr. YH-T,
dak. arpap. TexHonorun, Kad. xummn, hunsmkn n hunsmko-
XUM. MEeTOL0B nccnen. ; coctaButens KoHokosa b.A. -
Mankon : b/n, 2023. - 35 c. - Pe)xum focTtyna: cBO60AHbIN

http://lib.mkgtu.ru:8002/libdata.php?id=2100059204&DOK=0
C7004&BASE=000822

YyebHo-MeTOoAMYECKNEe peKOMeHAAaLNN MO BbIMNOJIHEHNIO
nabopaTopHbix paboT ans bakanaBpoB BCeX HarnpaBiaeHUn
04HOW N 3a04HON hopM 06yHeHUsA Mo AUCUUMIINHE

http://lib.mkgtu.ru:8002/libdata.php?id=2100047718&DOK=0
7BBE9&BASE=000822

6.2. JiuTepaTtypa ANA CaMOCTOATENIbHOW paboT

HasBaHue

CcbsIKa

®dpaHk, JI.A. BnoopraHnyeckas xumus : y4ebHoe nocobue /
J1.A. ®paHkK. - KpacHospck : Cubupckuin benepasnbHbii
yHuBepcuTeT, 2018. - 174 C. - TeKCT : 3N1eKTPOHHbIN. - 3BC
IPR Books. - URL: http://www.iprbookshop.ru/84320.html. -
Pe)xum pgocTtyna: no nognucke. - ISBN 978-5-7638-3875-6

http://www.iprbookshop.ru/84320.html

BuoopraHunyeckasa xumuns : y4ebHuk / N.B. PomaHoBCKNN,
B.B. bonTpometok, JI.I'. TmapaHoBuy [n gp.]. - MockBa :
NH®PA-M, 2015. - 504 c. - TEKCT : 3/1IeKTPOHHbIN. - 96C
3HaHuyM. - URL:
https://znanium.com/catalog/product/502950. - Pexxum
jocTtyna: no nognucke. - ISBN 978-5-16-010819-3. - ISBN
978-5-16-102815-5. - ISBN 978-985-475-744-5

http://znanium.com/catalog/document?id=22507

Mouyynbckas, H. H. BroopraHn4deckas xumMus : y4ebHuK ans
By30B / H. H. Movynbckas, H. E. MakcnmoBa, B. B. EMenbsiHOB
; oA Hay4Howm pepakumen B. H. YapywunHa. — 2-e n3g.,
ucnp. n gon. — Mocksa : UsgaTensctso OpanT, 2025. — 108
c. — (Bbiclee obpasoBaHue). — ISBN 978-5-534-08085-8. —
TeKCT : aNeKTPOHHbIN // Obpa3oBaTesnbHas NnaTdhopMa
HOpanT [canT]. — URL: https://urait.ru/bcode/562929

https://urait.ru/bcode/562929

TBeppoxnebos, B.M. OpraHnyeckas xmumus : y4ebHuk / B.1.
TBepnoxnebos.. - KpacHosApck : Cnbupcknn chepepanbHbiin
yHusepcuTeT, 2018. - 492 c. - TEeKCT : 3/1eKTPOHHbIN. - 3BC
IPR Books. - URL: http://www.iprbookshop.ru/84272.html. -
Pexxum goctyna: no nognucke. - ISBN 978-5-7638-3726-1

http://www.iprbookshop.ru/84272.html

CycnsiHok, . M. OcHoBbl 6roxmuMnn : y4ebHuk / .M.
CycnaHok. — 2-e u3g., ucnp. — Mocksa : UHO®PA-M, 2025. —
400 c. — (Bbicwee obpa3zoBaHme). — DOI 10.12737/1003787.
- ISBN 978-5-16-019160-7. - TeKCT : 371eKTPOHHbIN. - URL:
https://znanium.ru/catalog/product/2175126

https://znanium.ru/catalog/document?id=456030

Ky>xaeBa, A.A. OpraHn4yeckasa xumus : y4ebHoe nocobue /
A.A. Kyxaesa, U.B. bepnnHckuin, H.B. I>kesara. - CapaTos :
By3oBckoe obpa3zoBaHue, 2018. - 152 c. - TekcT :
3NeKTPOHHbIN. - 3BC IPR Books. - URL:
http://www.iprbookshop.ru/77218.html. - Pexxum pgocTtyna: no
noanuncke. - ISBN 978-5-4487-0310-2

http://www.iprbookshop.ru/77218.html

Kum, A.M. OpraHun4deckasa xumus : ydebHoe nocobue / A.M.
KumMm. - HoBocnbunpck : Cnbupckoe yHMBepcuTeTCcKoe
n3patenbcTBo, 2017. - 844 c. - TEKCT : 3/IeKTPOHHbINA. - 9B6C
IPR Books. - URL: http://www.iprbookshop.ru/65281.html. -
Pe)xum pocTtyna: no nognucke. - ISBN 978-5-379-02004-0

http://www.iprbookshop.ru/65281.html

BuoopraHuyeckasa xumMuns : Kypc nekumin / coctasutens E.B.
3axapoBa. - bnaroselueHck : [lanbHEBOCTOYHbIN
rocyfapCTBeHHbI arpapHbii yHuBepcuteT, 2015. - 150 c. -
TeKCT : 9N1eKTPOHHbIN. - 9BC IPR Books. - URL:
http://www.iprbookshop.ru/55901.html. - Pexxum pocTtyna: no
noanucke. - ISBN 2227-8397

http://www.iprbookshop.ru/55901.html
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Y4yebHO-MeTOANYECKNE MaTEpPUabl 418 CaMOCTOATENbHOM paboThl 06yYalowmxcs n3 Yyncna
WHBaNA0B N 1L, C OFpaHUYEHHBLIMM BO3MOXKHOCTAMU 340poBbs (OB3) npepocTaBnsatoTcsa B popmax,
afanTMPOBaHHbIX K OrPaHUYeHNAM NX 340PO0BbA U BOCMPUATUS MHOpMaLnn:

ONs L C HapyLWeHWAMUN 3peHuns:

B NeYaTHOM hopMe yBeSIMYEHHbIM LWWPUGTOM,
e B (OpMe INEKTPOHHOIr0 AOKYMEHTa,

e B (hopme ayaunocpanna,

B ne4vyaTHon hopMe Ha s3blke bpanns.

Ona nuy c HapyLWeHMsSMN cnyxa:

e B nevyaTHom opme,
e B (OPME SNEKTPOHHOIr0 OKYMEHTA.

Ons nuy C HapyLweHWSMU OMOPHO-ABUraTeNbHOro anmnapaTa:
e B re4vyaTHOW chopme,

e B ()OpME INEKTPOHHOIr0 LOKYMEHTA,
e B (popmMe ayaunocpanna.
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7. ®OHA OUEHOYHbIX CPenAcTB AJNA NPOBeAEeHUs NPOMEe>XyTOYHOM
aTTectauumm obyyalwmuxca no gucuunauHe (moaynio)

7.1. NepevyeHb KOMMNETEHLUUN C YyKa3aHMeM 3TanoB ux (popMMpoBaHUsA B NpoL,ecce 0CBOEHMUS
obpasoBaTesibHOW NPOrpaMMmbl

STanbl hOpMUPOBaAHUA KOMNETEHLUHN HaumeHoBaHue y4yebHbIx
(HoMep ceMecTp CorsacHoro y4ebHomy nsaaHy) OUCLUUNJINH,
(e L:>To) 390 03%0 cdopmMupyoue
KOMMNeTeHLMUM B npouecce
OCBOEHMUSA
obpaszoBaTenbHOM
nporpaMMbl
OMNK-2.1 PaboTaeT C XMMMYECKUMM BellecTBaMu ¢ cobiogeHneM HOpM TeXHUKK 6e30nacHoCTm
3 4 OcHoBbl 61oxnummm
8 8 XMUSA reTepoLnKoB v
OCHOBbI MOJIEKYIAPHOWN
6uonorum
34 34 AHannTn4yeckas XmMMms
34 34 OpraHuyeckas xuMus
56 56 Hay4Ho-nccneposaTtenbckas
paboTa
2 2 O3HakoMUTesIbHas NpakTuKa
8 9 MpeoannioMHas NpakTuka
8 9 MoaroToBKa K npouenype

3aWnThl 1 Npoueaypa
3alUUTbl BbIMYCKHOMN
KBaAnuKaunmoHHom paboTsl

56 56 dusmyeckas xmmms

4 5 dunsnyeckmne MeToabl
nccnenoBaHus B XMnm

8 9 XM NpupoaHbIX
CcoegNHEHWNI

OMNK-2.2 [poBOANT CUHTE3 BELWECTB U MAaTEPMAJIOB PA3HON NMPUPOLbLI C MCMOJIb30BAHNEM UMEKLLIMXCA METOANK

8 8 XUMUA reTepoLnKIoB 1
OCHOBbI MOJIEKYIAPHOW
6ronorun

34 34 AHanMTnyeckas Xxmmus

34 34 OpraHunyeckas xmmus

2 2 O3HakoMUTeJIbHas NpakTuKa

56 56 Hay4Ho-nccnepnosaTtenbckas
paboTa

8 9 MpeponnaomMHas rnpakTuka

8 9 MogroToBka K nNpoueaype

3aluUThl U NpoLesypa
3aLWMUTbI BbIMYCKHOM
KBaJIM(PUKALMOHHON paboThl

56 56 dursnyeckas xmmmsa

4 5 dusmnyeckmne metoabl
nccnenoBaHnsa B XMMnNn

8 9 XvMunsa npupoaHbIX
COeaNHEHUN

OMNK-2.3 MNpoBoanT CTaHAapTHbIe onepauun Anas onpeaeneHns XMMmnM4eckoro 1 pa3oBoro coctaBa BewecTB U MaTepunasios
Ha UX OCHOBe

3 4 OCHOBbI B1oXMKK

8 8 XUMUA reTepoLnKIoB 1
OCHOBbI MOJIEKYIAPHOW
6ronorun

34 34 AHanMTn4yeckas Xxmmus

34 34 OpraHunyeckas xmmus

2 2 O3HakoMUTeJIbHas NpakTuKa

56 56 Hay4Ho-nccneposaTtenbckas
paboTa

8 9 MpeponnaomMHas npakTuka

8 9 MogroToBka K Npoueanype
3aWmnThl 1 Npouenypa
3alLUMThl BbIMYCKHOM
KBanMuUKaLMoHHOM paboTbl

56 56 dursmnyeckas xmmms

4 5 dunsnyeckmne MeToabl
nccaenoBaHus B XuMmnm

8 9 XvMuns npupoaHbIX
CoeNHEHUN

OMNK-2.4 MNpoBoanT UccnefoBaHnsa CBONCTB BELLECTB N MaTepuranos C UCMOb30BaHNEM CEPUNHOINO HAay4YHOro
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3Tanbl GOPMUPOBAHUA KOMNETEHL U

HauMeHoBaHue y4ebOHbIx

(HoMep ceMecTp CorsacHoro y4ebHomy nsiaaHy) OUCUUNJINH,
(e L:>To) 390 0390 cdopmMupyloue
KOMNeTeHUUM B npouecce
OCBOEHMSA
obpa3zoBaTenbHOM
nporpaMMbl
obopynoBaHus
3 4 OcCHoBbI BroxnmMmmn
8 8 XMUSA reTepoLnKsos u
OCHOBbI MOJIEKYIAPHON
brnonornmn
34 34 AHannTn4yeckas XmMMms
34 34 OpraHuyeckas xuMus
2 2 O3HaKoMUTesIbHas NpakTuKa
56 56 Hay4Ho-uccnegosaTtenbcKas
paboTa
8 9 MpenanniaoMHas NnpakTuka
8 9 MoaroToBKa K npouenype
3aWnThl M Npoueaypa
3alUUTbl BbIMYCKHOMN
KBaANunKaLMoHHoM paboTbl
56 56 dusnyeckas Xmmms
4 5 dusnyeckme MeTob
nccnefoBaHUs B XMMum
8 9 XUMna npupoaHbIX

coenHEeHnI

7.2. OnucaHMe nokKasaTesiel U KpuTepueB OLeHUBAHUA KOMMNEeTeHUMA Ha pa3JInvyHbIX
3Tanax mx ¢oopMMpoOBaHMUsA, ONUCaHUE LUKaJibl OLeHUBAHUSA

Mnanupyemsbie KpuTepuu oueHUBaHUA pe3ynbTaToB obyyeHus HaumeHoBaHue
pesynbTaThbl HeyAoBJIETBOPUT | yaoBneTBopuUTen XopoLwo OTJINYHO OLLeHO4YHOro
OCBOEHMUA eJibHO bHO cpepncTsa

KOMMeTeHLUUun
1 2 3 4 5 6

OlMK-2: CnocobeH npoBoanTb C COBNOAEHNEM HOPM TEXHUKUN 6E30MaCcHOCTUN XMMUYECKUIA SKCMNEPUMEHT, BKJII0Yas CUHTE3,
aHa/N3, N3y4yeHne CTPYKTYpPbl U CBOMCTB BELWECTB U MaTEPMAJIOB, UCCIeA0BaHME NPOLECCOB C UX Y4acTUEM

OMNK-2.1 PaboTaeT C XMMNUYeCKMMN BelecTBamm C cobogeHneM HOPM TeXHUKK 6e30nacHoCTH

3HaTb: TEXHUKY
6e3onacHOCTU npu
paboTe B
XMMUYeCKon
nabopatopuu,
npasunia XxpaHeHNs
N yTnansaumm
peakTUBOB,
nepByto NOMOLLb
npu OoTpaBJIEHUSIX,
0XKorax

dparmMeHTapHble
3HaHUA

HenosiHble 3HaHuA

CcopMupoBaHHsble,
HO cofepxaluune
oTAesIbHble
npobenbl 3HaHWA

ChopmMupoBaHHble
cncTemaTmyeckume
3HaHuA

YMeTb: NpoBOANTbL
nabopaTtopHsble
nccnenoBaHms
XMMUYECKMX
nabopaTopHbIM
obopynoBaHuMemM,
CBOWCTB BELLECTB,
BbISBNSATH
3aKOHOMEpPHOCTU B
XpaHeHUs n
yTunansaumnm
BeLLecCTB,
MporHo3MpoBaTb
CBOWCTBa BeELECTB,
ncxops ms
CTPOEHUA

YacTun4yHble ymeHus

HenosnHble ymeHuns

YMeHuns nosHble,
JonyckatTcs
Hebonblne
owmnbKmn

CchopmMupoBaHHbIe
yMeHus

Bnapetn:
npuemamm
obpalleHuns ¢
nabopaTopHbIM
obopynoBaHuMemM,
peakTuBamu,
npubopamu;
MeTonamu
6e3onacHoro

YacTu4Hoe
BllafeHne
HaBblKaMu

HecunctemaTtunyecko
e npuMeHeHue
HaBbIKOB

B
cncTeMaTu4yeckom
npUMeHeHnn
HaBbIKOB
JonyckarTcs
npobensl

YcnewHoe un
cuctemMaTuyeckoe
npuMeHeHne
HaBbIKOB

TecT, pedepaT
3aveT
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MnaHupyeMblie KpuTepuu oueHUBaHUA pe3ynbTaToB oby4yeHus HauMmeHoBaHue
pe3ynbTaTbl Hey[oBJIEeTBOPUT | yaoBseTBOpUTEn XopoLio OTJINYHO OLL,eHO4YHOro
0CBOEHMS esibHO bHO cpeacTBa

KOMNeTeHuuu
1 2 3 4 5 6
obpalleHuns ¢
XUMUYECKUMU
MaTepuaaamu

OMNK-2: CnocobeH npoeoanTb C cobnopeHnem HOPM TEeXHUKN 6e30MacHOCTN XUMNYECKUN SKCNEpPUMEHT, BKl0OYaA CUHTES,
aHa/ln3, nsy4yeHume CTpykKTypbl N CBOWCTB BELLECTB U MaTepunanos, NccaegoBaHme nNpoUeccoB C X yH4aCTuem

OlNK-2.2 MpoBOANT CUHTE3 BELLEeCTB 1 MaTepuasioB Pa3HoM NpMpoAbl C MCNOJb30BAHNEM UMEIOLLNXCA MEeTOANK

3HaTb: MeTOAabl
rnony4vyeHus,
MHOEeHTndpuKaunmn
N nccnefoBaHms
CBONCTB
HeopraHn4ecknx n

®parMeHTapHble
3HaHWA

HenosHble 3HaHuSA

CchopMupoBaHHsble,
HO codepKaluune
oTAesbHble
npobenbl 3HaHUA

CchopmMupoBaHHbIe
cucTeMaTmyeckume
3HaHWA

opraHmyeckunx
BELLEeCTB;
MeTOAUNKN
XUMUYECKOoro
3KCNEepPMMEHTA
YMeThb: YacTu4Hble yMeHUs | HenosHble ymMeHus | YMeHnsa noJiHble, CchopMupoBaHHbIe
niaHnposaTb jonyckatTcs yMeHus
3KCNEePUMEHT HebonbLne
CNocobHOCTbIO owmnbKkmn
CaMOCTOATENbHO
Ha OCHOBE aHa/n3a
nuTepaTypHbIX
OaHHbIX C y4eToM
KJlacca onacHocTun
BELlEeCTB
Bnapertn: YacTu4Hoe HecuctemaTtunyecko | B YcnewHoe n
CMocobHOCTLIO B/lafeHmne e NMpuMeHeHne cucTemMaTU4YeCcKoOM | cucTeMaTuyeckoe
CaMoCToATEsIbHO HaBbIKaMu HaBbIKOB npUMeHeHnn npuMeHeHne
COCTaBNATb MJaH HaBbIKOB HaBbIKOB
nccnenoBaHus JonyckatTcs
npobensl

TecT, pedepaT
3a4eT

OMNK-2: CnocobeH npoeoanTb C cobnofeHnem HOPM TEeXHUKN 6e30MacHOCTUN XUMNYECKUN SKCNEepMMEHT, BKl0O4YaA CUHTES,
aHa/ln3, nsyvyeHume CTpykTypbl N CBOWCTB BELLECTB U MaTepunanos, nccaegoBaHme nNpoUeccoB C X yH4aCTuem

OlMK-2.3 NpoBoagnT CTaHAapTHbIE onepauun 45 onpeaeseHns XMMN4Yeckoro 1 ha3oBoro cocTaBa BellecTB 1 MaTepuasios

Ha UX OCHOBEe

3HaTb: HOpMbI Th
M npasuna
nposegeHns
6e3onacHoro
XMMUNYECKOro
3KCMepuMeHTa, a
TakKXe cepunHoe
Hay4Hoe
obopypnoBaHue n
npasuna ero

dparmMeHTapHble
3HaHUA

HenosiHble 3HaHuA

CcdopMupoBaHHsble,
HO cofepxaluune
oTAesIbHble
npobensbl 3HaHUA

ChopmMupoBaHHble
cncTemaTmyeckume
3HaHuA

MCNOJIb30BaHMSA

YMeTb: YacTun4yHble ymeHus | HenonHole yMeHUs | YMeHUs noJiHble, CchopmMupoBaHHbIe
npoun3BOANTb hornyckatTcs yMeHus
CTaHOapTHblE HebonbLLne

ornepaumn ownbkmn

onpepeneHns

XUMUNYECKOro n

dasoBoro coctasa

BeLLecTB, U

MaTepuasioB Ha UX

OCHOBe

Bnapetb: YacTun4yHoe HecuctemaTtunyecko | B YcnewHoe un
HaBblkamMu BlajeHmne e NpMMeHeHne cnMcTeMaTuUyeckoM | cMctemaTuyeckoe
rnposeneHns HaBblKamMu HaBbIKOB NMpUMEHeHUn npuMeHeHne
CTaHAapTHbIX HaBbIKOB HaBbIKOB
onepauun nonyckatTcs

onpepeneHns npobenbl

XMMNYECKOro un
(ha30BOro cocrasa
HeopraHn4yeckKmnx
BeLLEecTB, a Takxe
N3yYeHns nx
CBOWCTB

TecT, pedepaT
3aveT
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MnaHupyembie KpuTepum oueHUBaHUA pe3ynbTaToOB OOyuyeHus HaumeHoBaHue
pe3synbTaTthl HEeyAOBJIETBOPUT | yaoBneTBOpUTEn XopoLuo OTJ/INYHO OL,EeHOYHOro
0CBOEHMS esibHO bHO cpeacTBa

KOMMETEHL MU
1 2 3 4 5 6

OMNK-2: CnocobeH npoeoanTb C cobnopeHnem HOPM TEeXHUKN 6e30MacHOCTUN XUMNYECKUI KCNEePUMEHT, BKJIlO4YaAa CMHTE3,
aHa/ln3, nsy4yeHume CTpykKTypbl N CBOWCTB BELLECTB U MaTepunanos, nccaegoBaHme nNpoUeccoB C NX yH4aCTuem

OlK-2.4 MpoBoAWT UCCAef0BaHNA CBOMCTB BELLLECTB U MaTeprasioB C MCNOJb30BaHMEM CEPUNHOIO Hay4yHoro obopynoBaHus

3HaThb:
rnpuMeHeHne
OCHOBHbIX
MONOXKEHWUI
TEopUN PacTBOPOB
a30BbIX
paBHOBeECUN,
y4YeHus o
XUMUNYECKOM
paBHOBeECUH,
XUMUYECKON
KWHeTuKe,
KaTanuse,
apcopbunn

®parMeHTapHble
3HaHWA

HenosHble 3HaHuSA

CchopMupoBaHHsble,
HO codepxKaluune
oTAesbHble
npobenbl 3HaHUA

CchopmMupoBaHHbIe
cucTeMaTmyeckume
3HaHWA

YMmeTb:
caMoCToATesIbHO
paboTaTb C
XUMUMNYECKON
annapaTypon n
peakTueamu,
pewaTb
BO3HMKatoLWme
BOMPOCHI,
CBSI3aHHbIE KakK C
MoCTaHOBKOW
XUMUNYECKMX
3KCMEepUMEHTOB,
Tak u c
TeopeTnyecknmm
BOMNpoCcamu

YacTun4Hble ymeHuns

HenosnHble ymeHns

YMeHns nosHeole,
jonyckatTcs
Hebonblne
owmnbKmM

CdopmupoBaHHble
yMeHUs

Bnapertn:
HaBblKaMu
nposeneHus
CTaHAapTHbIX
onepaunn
onpepeneHns
XUMUYECKOro n
(ha30BOro cocTaBa
HeopraHn4eckmnx
BELLEeCTB, a Takxe
MN3y4eHuns nx
CBONCTB

YacTu4Hoe
BNafeHne
HaBblKaMu

HecuctemaTtnyecko
e npunMmeHeHmne
HaBblKOB

B
cncreMaTun4eckom
npnMMeHeHNNn
HaBbIKOB
aonyckarTcs
npobensi

YcnewHoe n
cucTemMaTumyeckoe
npuMeHeHne
HaBbIKOB

TecT, pedepar,
3a4eT

7.3. Tunosble KOHTPOJibHbIE 3aAadHUA U UHbIE MaTepuabl, HeobXxoauMbie 417 OUEHKHU
3HaHUN, ymel-mﬁ, HaBbIKOB U (MN1M) oNbITa AEATENIbHOCTHU, XapaKTepu3ylouwux 3Tanbl
cbopmupoaal-ma KOMMNEeTEeHLUUN B npouecce ocsoeHusn 06pa303aTean0|7| nporpamMmmbli

TeKyLNIA KOHTPO/Ib TEOPETUYECKMX 3HAHUN, NMPaKTUYECKNX YMEHMWI N HAaBbIKOB OCYLLLECTBSAIOTCA
npw 3awmTe nabopaTopHbiXx paboT n caayvye MoAyen N0 OKOHYaHUN N3yHeHNa Ka>kgonm Tembl. Caada
KaXk4oro Moaynsa npegycMaTpuBaeT YCTHbIA OTBET U TeCTUPOBaHME, YTO N03BOJISAET AaTb MOJIHYIO
OLEHKY 3HaHUN CTYAEHTOB.

Tema: CTpoeHune n pyHkunm 6enkoB

1. XuMunyeckasa CTpPYKTypa Kakon NpoTenHOreHHON aMUHOKUC0Thl NpuBeneHa?

a) hbeHnnanaHuH;

b) ructnonn;
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C) apryuHuH;

d) Tnpo3su;

€) NPOJINH.

2. XuMmn4yeckas CTPyKTypa Kakon NpOTENHOreHHOM aMUHOKNCNOThLI NpuBeaeHa?
a) NM3uH;

b) ructnonn;

C) TpunTodaH;

d) METNOHUH;

e) N30/1enLIVH.

3. XuMmnyeckas CTPyKTypa Kakon NpOTENHOreHHONM aMUHOKNCNOThLI NpuBeaeHa?
a) NM3nH;

b) ructnonn;

C ) NPOSVH

d) METNOHUH;

e) N30J1enLIH.
4. XnMnyeckasa CTpyKTypa Kakor nMpoTENHOreHHON aMUHOKWUC/IOThI NpuBeaeHa?
a) NM3nH;

b) ructnonn;

C) apruHnH

d) METNOHUH;

e) N30J1eNLInH.

5. BbibepuTe roMmounKANYeCcKyto (apoMaTNYECKY0) aMUHOKNCIOTY

a) BaNvH;

b) MeTnoHunH;

C) NpoONUH;

d) TpunTodaH;

e) heHnnanaHuH.

6. Kakasa n3 aMMHOKNCNOT COOEPXXUT reTepoumnkn?

a) TUPO3WnH;

b) aprnHuH;
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C) NPOJIVH
d) rnnuunH;
e) TpunTodaH.
7. Kakasl 13 aMNHOKMCIOT COOEPXKUT reTepoumnkn?
a) TNCTUANH;
b) rnnynH;
C) rNyTaMuUHOBas KNCNOTa;
d) rnyTamMuH;
€ ) TUPO3UH.
8. BbibepnTe aMMHOKUCNOTY, BXOA4SALWYIO B cocTaB 6enkos
a) aprmHuvH;
b) cepun;
C) PEeHMNANAHNH;
d) nponun;
€) rnyTamMmHoBas KucsoTa.
9. BbibepnTe apoMaTMYECKYO aMUHOKNCIOTY, BXOOALLYIO B cOCTaB benkos
a) acnaparuh;
b) ructnonn;
C) METUOHUH;
d) TpunTodaH;
€) NPOJINH.
10. Kakoe coeiHEeHVE COOEePXKUT reTepounkn?
a) aprnHuH;
b) dbeHnnanaHuk;
C) TPEOHUH;
d ) NponuH;
€) TUPO3UH.
11. BbibepnTe roMOUNKANYECKYIO (apOMaTNYECKY) aMUHOKUCIIOTY
a) TUPO3UnH;

b) TpunTodhaH;
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C) TPEOHUH;

d) acnaparwvH;

€) apruHuH.

12. Mpwn HenTpanbHbIX 3Ha4YeHMAX pH BCe KNCNOTHbIe (CnocobHble 0TAaBaTb H+) 1 BCe OCHOBHbIE
((cnocobHble nprncoeanHATb H+) hyYHKLMOHaIbHbIE FPYMMNbl HAXOAATCA B AUCCOLUNPOBAaHHOM

COCTOAHUN. NO3TOMY B HENTPA/ILHOM Cpeae riyTaMMHOBAsa KUC0Ta UMeeT CyMMapHbI 3apag,
pPaBHbI KaKOMY 3Ha4Y€HUnI0?

13. B cunbHO Wesio4YHOM cpee acnaparmHoBas KNUC/0Ta UMEEeT CyMMapHbI 3apsa, paBHbI KaKoMy
3Ha4YeHut?

14. B cuNbHO KMUCNOW cpefe rnyTaMUHOBasA KNCI0Ta UMEEeT CyMMapHbI 3apsaf, PaBHbI KaKoMy
3Ha4YeHuto?

E:‘” -

!
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a) anaHuH;

b) MmeTnoHwuH;

C) rnyTaMMUHOBas KNCNO0Ta;

d) nn3nH;

€) unNCTeunH;

17. Kakaa aMuHoOKMCNoTa ByaeT uMeTb NONOXKUTENbHbLIN 3apad npu pH=7

a) acnapTarT;

b) TpunTodaH;

C) TMCTUONH;

d) rnyTamar;

€) N3051enumH;

18. Kakasa amnHokucnoTa byaet nMeTb NOJIOXKUTENbHLIN 3apsn npu pH=7 a) cepuH; b) apruHmH ;3
C) rnynH; d) METUOHWMH; e) ryTaMuUHOBas KNcoTa; 19. Kakasd aMMHOKNCIOTa HeceT
oTpuuaTenbHbIV 3apaa npu pH=7

a) acnaparuHoBasi KNC/OTa;

b) anaHuH;

C) rayTamuH;

d) rnctnounn;

€) acnaparuH;

20. KakoBbl BCE aMUHOKWNC/IOTbI B COCTaBe BenkoB YesloBEKa KpoMe ravumHa?
a) NpaBoBpallaloLmne;

b) nmetoT D-KoHUrypauuio;

C) ONTUYECKN HEAKTUBHDI,

d) nmeloT L-KoHurypaumio;

e) nmetoT nnbo L-, nnbo D-KoHpUrypauutio;

21. No KakoMy NMpu3HaKy pa3inyatT CTepeonsomepbl?

a) NpoCTpaHCTBEHHasa KOHpuUrypauums;

b) paunoHanbHasa gopmyna;

C) arperaTHoOe COCTOSIHUE;
d) 3ameLwatowme rpynnbl;

e) cTabunbHOCTb.
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22. Kaknm cBoncTtBoM obnagaeT coegnHeHne, MMetollee aCUMMETPUYECKUIA aToM yriepoaa?
a) Kpecso-i0404Has n3oMepus;

b) unc-TpaHc-nsomepus;

C) cTepeonsomepus;

d)awub;

e)a, b, c.

23. YTO MO>XHO NCNOIb30BaTb OJ18 Ka4eCTBEHHOro obHapy>xeHunsa TpuntodaHa?

a) KCaHTONpPOTENHOBAsA peakuus;

b) peakuns ®ons;

C) HUHITNAPWNHOBAsA peakUns;

d) buypeToBasa peakuus;

€) peakuunsa AgamMkKeBnya.

Bonpocskl K 3a4eTy ANA NpoBeneHUs NPOMEeXXYTO4YHOW aTTecTauum

1. DHepreTuka: dopMbl paboThbl, SHEPreTnKa BUOXUMMNYECKUX MPOLIECCOB.

2. PaBHoBecue. Peakuuu rnepeHoca rpynn. OKNCANTesIbHO-BOCCTAaHOBUTEJIbHbIE peakLnn.
3. DHTanbnMa n sHTponuma. TenaoTa peakumn u KaiopmmeTpus.

4. KaTtanuni. OCHOBbI KaTann3a buoxmmMmm4yeckmnx rnpoLLeccos.

5. Bofa Kak pacTBopuTesb. Boga n metaH. CTpyKTypa BoAbl 1 Nbaa. fngpaTtauyms.

6. 'mapocdobHble B3anmMoaencTemsA. PAaCTBOPMMOCTb B BOAE XKUPHbIX KUCOT. PAacCTBOPMMOCTL B BOAE
MeTaHa. 9(pPeKT «MaCNsaHbIX Kanesb».

7. OKNCNNTENbHO-BOCCTAHOBUTENbHbIE peakunn. bnonorn4yeckne oKNCANTENbHO-
BOCCTaHOBWTEJIbHbIE Mapbl.

8. Biomonekynbl. Ba)Henne Kaaccbl CoOegnHEHNN.

9. Obuas XapaKTePUCTUKa yrnesoanoBs n nx broMegNUNHCKOE 3HaYeHue. OYHKUNN YyrNeBono0B.
Knaccngpumnkaymsa: MOHO-, AU- U nonmncaxapuibl.

10. MoHocaxapupibl. BaxxHenwmne npeactaBuTenm U ux CBOMCTBa. HacneacTBeHHbIe HapyLUeHNs
obMeHa ranakTo3bl U PPYKTO3bl. [NI0OKO3a Kak BakHenwunn metabonnTt yrnesogHoro obmeHa.

11. NMpon3BOAHbLIE MOHOCAXAaPWUAOB: MHOrOaTOMHbIE CANPThI, aMUHOCAXapa, CMasIoBble KUC/OThI,
rNKO3Uabl, Ae30KCMcaxapa, YPOHOBbIE KUCOThI.

12. BaxxHelwmne npeacTaBuTenn ancaxapuaoB. CTpoeHue, CBOMCTBaA U Bruonornyeckas posb.
fmaoponns. HacnencTBeHHble HapyLleHUs obMeHa Ancaxapuaos.

13. Monncaxapupbl. XuMnu4yeckoe CTpoeHue, CBOWCTBa, bronormnyeckas ponb. Knaccndpukauums.
Fomononucaxapupbl. Kpaxman, rimkoreH.

14. I nMKo3aMUHOr IMKaHbl (MykKononncaxapuabl). NpencrtasuTtenn. NpoTeornmkaHsol
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(MykonpoTeungbl). Cnanosblie KucnoTbl. CTpoeHne, CBONCTBA 1 PoJib B OpraHusme.

15. Obuias xapakTepucTuka AMnuaoB 1 nx buoMmeanUMHCKoe 3HavYeHue, MyHKLUN,
Knaccngpunkaums.

16. OMblnseMble U HeoMblnisgeMble nnnabl. OCHOBHbIe npeactTaBuUTENN Tpnaunrainueposos,
rAMKONUNUAoB, rnvuepodochonunnuaos, CPOUHroNNNUL0B N CTEPONLOB.

17. CTpoeHne nunmnpos. XKMpPHbIE KUCNOTbI, UX CTpoeHne. OCO6eHHOCTU CTPOEHUS XXUPHbIX KUCNOT
NMNNAOB YenoBeka. HacblWeHHbIe, MOHO- 1 NMOJIMHEHACILLEHHbIE XXUPHbIE KUCOThI.

18. Tpuaunnrnnyeposbl. PyHKLUUN, CTpoeHUue. [NlepeKNcHoe oKncaeHne nmnuaos.

19. ®ochonunmabl. CTpoeHne oCHOBHLIX NMpeacTasuTenen - pochatmnaHas KNCNOTa,
dochaTuanncepuH, doedatTnagnndantaHonaMmuH. gochaTUanNIXoNNH.

20. BaxxHenwue npeacrasutTenn ramkonmnnaos. CtpoeHne n dyHKumn uepebpo3naos,
raHrAMo3naoB N CysibpONUMNNAO0B.

21. BaxkHenwme npeactasutenn ramuepodochonunuaos. CTpoeHue, CBOMCTBa 1 Bruonormnyeckas
poJsib pochaTnananHosnToNa, n3ododpochonnnnaos.

22. ChmHronunuabl. XnmMmmyeckoe CTpoeHne, CBOCTBa, bBruonormyeckas ponb. Knaccugpukaums.

23. Ctepoupgbl. XKen4dHble KUCNOTbI (MepBUYHbIE U BTOPUYHbIE). CTpoeHne n QpyHKUNN. XonecTepuH.
CTtepoungHble ropMoHbl. CTepongHble BUTaMuHbl. CepaeyHble rInKo3ngsbl.

24. AueTnn - KoA Kak npeawecTBeHHUK JNNnaos.
25. AMUHOKUNCNOThLI: obLme cBegeHuns, buonornyeckne yHKLUN.

26. Knaccudgumkaums aMmHoKUCNoT. OnTuyeckne cBoicTBa. CTPYKTypa U (PU3NKO-XUMUYECKne
CBOWCTBA aMWHOKUCNOT. Buonornyecky akTMBHbIE NENTUAbI.

27. LlBeTHble peakuunn Ha 6en1Ku 1 aMUHOKNCNOTHI.

28. AMNHOKUWCNIOTHbIN aHann3. MoHoobMeHHasa xpoMaTorpadus cBo6oaHbIX aMUHOKUCIIOT.

29. XapakTepucTtunka 6enkoBbIX BELLECTB. DieMeHTapHbI cocTaB benka. 3HavyeHne 6enkos Oas
opraHu3ma: 6eskun - pepMeHTbl, 6eNKK - FOPMOHbI, CTPYKTYpPHble Bbenkun 6enkn - peuenTopsl,

TpaHCMopTHble 6enku, aHTuTena.

30. ®n3MKO-Xummyeckme ceoncTea 6enkos: PacCcTBOPUMOCTb N Ccoaoep>XaHne 6enkos B pacTBOpax.
DeHaTypauus 6enkos. icnonb3oBaHme npouecca geHaTtypaumnn B meguunHe.

31. Tunbl cBA3en B Mmonekyne 6esnka.

32. Pa3mepbl n chopma 6enkoBbix Moneky. FnobynsapHele n pnbpmnnnapHeie 6enkn. Pasnnyna nx so
BTOPUYHOMN N TPETUYHOW CTPYKTYypE 1 N0 CBOMCTBAM.

33. NepBUYHasa CTpyKTypa benka. MeToabl onpeneneHnss aMMHOKUCIOTHOIO cocTaBa beska.
3aBNCUMOCTb BMONOrnYecknx CBONCTB Besika OT X NEPBUYHON CTPYKTYPBbI.

34. BTopu4Hasa cTpykTypa 6enka. KoHpurypauvsa nentTuaHon uenu. 3HavyeHne BOAOPOLAHbIX CBA3ENn
B CTabunmsaumm BTOPUYHON CTPYKTYPHbI.

35. TpeTu4Haa 1 YeTBepTUYHas CTPYKTypa 6enka. Tunbl CBA3En: 3aBUCUMOCTb BMONOrMyeckom
aKTUBHOCTY HeNKoB 4YeTBEPTUYHON CTPYKTYPbI: KOONEPaTUBHbIE M3MEHEHUS KOHopMaLn
npoToMepoB (Ha NpuMepe remoraobuHa B cpaBHEHUN C MUOTJIOONHOM). KOHpUrypaumna 6e1KoBbixX
MOJIEKY .
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36. Knaccndukaumns 6enkos. BaxHenwmne npeactaBuTen npoTenHoB 1 NpoTenaos.
Buonornyeckne yHkumm 6enkos. UameHeHne 6en1KoOBOro cocTaBa Npu OHToreHese n 6onesHax

37. HykneonpoTteuabl. Ponb Muiwiepa B n3y4eHun HykaeonpoTenaos. XMMNYECKN cocTaB 6esnikoBon
1 npocTteTudeckonm rpynmnbl. CTpoeHne xpoMmocoM. Camocbopka HyKIeonpoTENAHbIX YacTul,.

38. XpomornpoTenasl, remornobuH, mmornobuH, Kkatanasa, LMTOXPOMOKCMAa3a, LMTOXPOMbI. NxX
XnMMn4yeckKas npmpoga n sHa4eHme ona opraHm3ma.

39. F'emorno6bumH. CtpoeHune n ceonctea. OKcu-, kapbokcu-,kapb- meTremorsnobuH. Bapnauynm
MnepBNYHON CTPYKTYPbl U CBONCTBa remorsiobunHa. FlemornobuHonaTmu.

40. AHoManbHble opMbl remornobuHa. N'emornobuHonaTnm, CepnoBNAHOKIETOYHAA aHEMUS.
41. TnnkonpoTenabl. CTpoeHne n pyHKLNW Yr1eBOOHOW YaCTun MNKOMPOTEeNa0B.
MNKO3aMUHOMINKaHbl 1 NpoTeornmkaHbl. CnanoBble KUCI0TbI, FenapuH, rmaaypoHoBas KNCI0Ta,

XOHAPOUTUHCEPHAs KUC/I0Ta: CTPOEHME, pacnpocTpaHeHne N yHKUUN. NpuMeHeHns B MeauLnHe.

42. ®occhonpoTenabl. Cnocob CBA3N NPOCTETUYECKON rpyrmnbl C 6€/IKOBbIM KOMMOHEHTOM.
3HayvyeHve B 0bMeHe BellecTB. MeTannonporenabl U nx 61uonornyeckas posib B TKAHEBOM [bIXaHUMN.

43. JInnonpoTenabl. XnMmnyeckoe CTpoeHune, npencrasntenu, pojb B obmeHe BewecTB. CocTaB 1n
CTPOEHME TPAHCMNOPTHLIX IMNOMPOTENAOB KPOBU. MnepannngeMmumu.

44. MeTonabl BbloeneHna N aHanusa 6enkoB: BbiCanmBaHue, onanns, refb-puabTpauuns,
3nekTpodopes B NOIMAKPUIaMULHOM refie B NpucyTCTBUM goaeunsacynbdara HaTpums.

45, CTpyKTypa 1 PU3NKO-XUMNYECKNE CBONCTBA MYPUHOBbLIX N MUPUMNONHOBbLIX OCHOBaHUNA.
BbnomegnumnHckoe 3HavyeHue.

46. CTpyKTypa HYKNe03nL0B N HYKeoTnaoB. HomeHkaTypa.

47. Mpoun3BoaHbIE afeHO3UHa, N'YaHO3UHa, TMMOKCaHTUHA, ypauuia n LNTo3nHa.

48. CTPYKTYpPHbI€ KOMMOHEHTbI HYKJIEMHOBLIX KUCOT. NIX XMMNn4yeckoe CTpoeHue.

49, CoBpeMeHHble npeacTaBaeHnsa 0 xuMmmdeckom ctpoeHun OHK (YoTcoH, Kpuk).
KomMnanmMeHTapHOCTb OCHOBaHWi. MNMpaBuia Yapradda. Buagosasa cneynmnyHoCTb, KOIOPUUNEHT
cneundunydHocTn OHK. OeHaTypauuna n peHatuBauuns AHK. T'mbpuansaumns AHK - AHK, OHK - PHK.
Bbnonornyeckasa ponb OHK.

50. XuMmnyeckoe ctpoeHumne PHK. OcobeHHocTun cTpoeHus u-PHK, T-PHK n nx posab B opraHmnsme.

51. CTpoeHune xpoMaTumnHa

7.4. MeTopaMyeckme MmaTtepuansl, onpegensiouime npouenypbl OLeHUMBaHUA 3HAHUN,
YMEHMUHU U HaBbIKOB, U ONbiTa AEATEJIbLHOCTU, XapaKTepusylowux 3Tanbl (popMupoBaHusn
KOMMNEeTeHUUun

KpuTepum oueHKM 3HAaHUN CTyeHTa Ha 3a4yeTe

OueHKa «OTNIMYHO» - BbICTABAAETCA CTYAEHTY, MOKa3aBLUEMY BCECTOPOHHME,
CUCTEMATM3UPOBAHHbIE, rNybokMe 3HaHUA y4ebHOo NporpamMmMbl AUCUUMINHBI U YMEHNE YBEPEHHO
NPUMEHSTb UX Ha MPakKTMKe Npu peLleHNn KOHKPEeTHbIX 3aaay, ceobogHoe 1 npaBusibHOE
060CHOBaHME NPUHATBIX PELUEeHUN.

43/52



OueHKa «XOpOoLLO» - BbICTABNSETCA CTYAEHTY, eC/lM OH TBepPAO 3HaeT MaTepurasl, FPamMoTHO 1 Mo
CYLeCTBY M3naraeT ero, yMeeT NpMMeHsTb MoJlyYeHHble 3HaHWUS Ha NPaKTUKE, HO AOMYCKAEeT B

OTBETE UM B pPeLleHnn 3afa4 HEKOTOPbIE HETOYHOCTU, KOTOPbIE MOXKET YCTPAHWUTb C MOMOLLbIO

IOMOJIHUTE/IbHbLIX BOMPOCOB NpenofaBaTens.

OueHKa «y[0BIeTBOPUTESNIbHO» - BbICTAB/IAETCA CTYAEHTY, NOoKa3aBLUeMy parMeHTapHbI,
pa3pO3HEHHbI XapaKTep 3HAHW, HEAOCTAaTOYHO NpaBUJIbHble POPMYNNPOBKN BA30BbLIX MOHATUN,
HapyLLUEHUS NOrMYeCcKon NocrenoBaTe/IbHOCTU B U3JI0XKEHMW NPOrpaMMHOro MmaTepuana, Ho npu
3TOM OH BJlafieeT OCHOBHbIMU pa3aenamMmn y4ebHom nporpaMmbl, HEOOXOANUMBIMU ONA AafibHENLEero
oby4eHNss 1 MOXKET NPUMEHSTb NOoJlyYeHHble 3HaHUA No obpa3Ly B CTaHAAPTHON CMTyauuu.

OueHKa «Heyl0BNeTBOPUTENbHO» - BLICTABAAETCA CTYAEHTY, KOTOPbIA He 3HaeT bonbliel YacTu
OCHOBHOI 0 cofep>XaHuns y4ebHon nporpaMmbl ANCLMMAMHDI, 4ONYCKAET rpybble owmnbkn B
hopMyIMPoOBKaxX OCHOBHbIX MOHATUIA AUCUUMANHBI N HE YMEET NUCMO0Nb30BaTb NONYYEHHbIE 3HAHUS
npu peleHnn TUNOBbIX NPaKTUYeCKMX 3aaav.

KpuTepum oueHKHU 3HaHUW CTYAeHTOB Npu NPoBeAeHUun TeCTUPOBaAHUA

OueHKa «0T/INYHO» BbICTaBNSAETCS npm ycnoBmn npaBuJibHOro oTeeTa CTyaeHTa HE MeHee YeM 85%
TeCTOBbIX 3a4aHUN;

OueHKa «KXOpOoLWo» BbICTaBNAETCA Npn yCNOBUN MNMPaBMJIbHOIro oTBeTa CTyaAeHTa He MeHee 4eM 70%
TecToBbIX 3adaHun;

OueHKa «y0BJIETBOPUTENLHO» BbICTABAAETCA NPU YCIOBUWN NPaBUIbHONO OTBETA CTYAEHTa He
MeHee 51% TecTOoBbIX 3a4aHUN;

OueHkKa «Hey0B/IETBOPUTENIbHO» BbICTaBJIAETCSA MPW YCI0BUX NPaBWUJIbHONO OTBETa CTYAEHTa He
MeHee YyeM 50% TecTOoBbIX 3aJaHUN.
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8. YyebHO-MeTOAM4YecKOe U UH(pOopPMaLUOHHOe obecneyeHue AUCLUMUNIIUHBI

(Mmonyns)

8.1. OcHOBHaa nuTtepaTtypa

HasBaHue

CcblIKa

CycnsHok, . M. OcHoBbl 6roxmuMnn : y4ebHuk / .M.
CycnaHok. — 2-e u3g., ucnp. — Mocksa : UH®PA-M, 2025. —
400 c. — (Bbiclwuee obpasoBaHue). — DOI 10.12737/1003787.
- ISBN 978-5-16-019160-7. - TeKCT : 31eKTPOHHbIN. - URL:
https://znanium.ru/catalog/product/2175126

https://znanium.ru/catalog/document?id=456030

BrnoopraHnyeckasa xumms : y4ebHoe nocobue / J1.A. ®paHk. -

KpacHosipck : Cnbupckun hepepanbHblin yHMBepcuTeT, 2018.

-174 c. - 9bC IPR Books. - URL:
http://www.iprbookshop.ru/84320.html. - Pexxum pocTtyna: no
noanucke. - ISBN 978-5-7638-3875-6

http://www.iprbookshop.ru/84320.html

BuoopraHunyeckasa xumus : y4ebHuk / N.B. PomaHoBCkuii, B.B.

BonTtpometok, J1.I'. TmapaHoBuy [n ap.]. - Mocksa : UHOPA-M,
2015. - 504 c. - 9bC 3HaHuyM. - URL:
https://znanium.com/catalog/product/502950. - Pexxum
pocTyna: no nognucke. - ISBN 978-5-16-010819-3. - ISBN
978-5-16-102815-5. - ISBN 978-985-475-744-5

http://znanium.com/catalog/document?id=22507

8.2. lononHuTesIbHaA nurtepaTtypa

Ha3sBaHue

CcblniKa

NabopaTopHbIN NPaKTUKYM MO OpraHUYeckon XxuMmun /
MunHobpHaykn PO, ®r60Y BO Maikon. roc. TeXHOJOr. YH-T,
dak. arpap. TexHonorun, Kag. xummn, husmkn n husmko-
XUM. METOLO0B nccnen. ; coctasntesib KoHokosa b.A. -
Mankon : b/n, 2023. - 35 c. - Pe)xum gocTtyna: cBO60AHbIN

http://lib.mkgtu.ru:8002/libdata.php?id=2100059204&D0OK=0
C7004&BASE=000822

YyebHo-MeToaMYeCKMe peKoMeHAaALNN MO BbIMNOJIHEHWUIO
nabopaTopHbix paboT Ans 6akanaBpoB BCEX HaMpaB/eHUNA
04HOW N 3a04HON hopM 0OyHEeHUA MO ANCUUMIINHE

http://lib.mkgtu.ru:8002/libdata.php?id=2100047718&DOK=0
7B8E9&BASE=000822

dpaHkK, JI.A. BnoopraHnydeckas xmmms : y4ebHoe nocobue /
J1.A. ®paHk. - KpacHoapck : Cubupckuin hepepasnbHbin
yHusepcuTeT, 2018. - 174 c. - 9bC IPR Books. - URL:
http://www.iprbookshop.ru/84320.html. - Pexxum poctyna: no
noanucke. - ISBN 978-5-7638-3875-6

http://www.iprbookshop.ru/84320.html

TBepnoxnebos, B.M. OpraHuyeckas xumms : y4ebHumk / B.M.
TBeppoxnebos. - KpacHosipck : Cnbupcknin chepgepabHbliii
yHuBepcuTeT, 2018. - 492 c. - 3bC IPR Books. - URL:
http://www.iprbookshop.ru/84272.html. - Pexxum pgoctyna: no
noanuncke. - ISBN 978-5-7638-3726-1

http://www.iprbookshop.ru/84272.html

BuoopraHunyeckasa xumuns : y4ebHuk / N.B. PomaHoBCKNN,
B.B. bonTpometok, J1.I'. TmapaHoBuy [n gp.]. - Mocksa :
NHOPA-M, 2015. - 504 c. - 9bC 3HaHuym. - URL:
https://znanium.com/catalog/product/502950. - Pexxum
JocTtyna: no nognucke. - ISBN 978-5-16-010819-3. - ISBN
978-5-16-102815-5. - ISBN 978-985-475-744-5

http://znanium.com/catalog/document?id=22507

Ky>xaeBa, A.A. OpraHnyeckasa xumus : y4ebHoe nocobue /
A.A. Kyxaesa, U.B. bepnnHckuin, H.B. I>kesara. - CapaTos :
By3oBckoe obpa3oBaHume, 2018. - 152 c. - 9bC IPR Books. -
URL: http://www.iprbookshop.ru/77218.html. - Pexxum
focTtyna: no nognucke. - ISBN 978-5-4487-0310-2

http://www.iprbookshop.ru/77218.html

CycnsiHok, I'. M. OcHoBbl broxumun : y4ebHuk / .M.
CycnaHok. — 2-e n3pg., ucnp. — Mocksa : UH®PA-M, 2025. —
400 c. — (Bbicluee obpasoBaHue). — DOI 10.12737/1003787.
- ISBN 978-5-16-019160-7. - TEeKCT : 371€KTPOHHbINA. - URL:
https://znanium.ru/catalog/product/2175126

https://znanium.ru/catalog/document?id=456030

MuTsakunHa, 0. A. Buoxumus : yyebHoe nocobue / 1O. A.
MuTakuHa. — Mocksa : PUOP : UHOPA-M, 2025. — 112 c. -
ISBN 978-5-9557-0268-1. - TeKCT : 371eKTPOHHbIN. - URL:
https://znanium.ru/catalog/product/2205533

https://znanium.ru/catalog/document?id=463399

BuoopraHuyeckas xumMuns : Kypc nekumin / coctasutens E.B.
3axapoBa. - bnaroselueHck : [lanbHEBOCTOYHbIN
rocyfapCTBeHHbI arpapHbii yHuBepcuteT, 2015. - 150 c. -

3BC IPR Books. - URL: http://www.iprbookshop.ru/55901.html.

- Pexxum gocTtyna: no noanucke. - ISBN 2227-8397

http://www.iprbookshop.ru/55901.html
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HasBaHue CcblsIKa

8.3. NHcbopMaLMOHHO-TEJIEKOMMYHUKaLUOHHbIE pecypcbl ceTn «MIHTepHeT»

Znanium.com. ba3oBasa Konnekums : 31eKTPoHHO-bubnnoTeyHaa cuctema : cant / OO0 "Hay4Ho-
n3patenscknm ueHTp NMHdpa-M". - MockBa, 2011 - - URL: http://znanium.com/catalog (naTa
o6HoBneHMA: 06.06.2019). - Pexxum gocTyna: oas 3aperucTpmp. nosib3oBaTtesnen. - TeKcT:
9NEeKTPOHHbIN. PoHA DBC chopMmpyeTcsa ¢ y4eTOM BCeX uamMmeHeHn obpasoBaTesibHbIX CTAaHAAPTOB U
BKtOYaeT y4ebHuku, y4ebHbie nocobus, YMK, moHorpacumn, astopedepaTsl, Auccepraunm,
SHUMKNONEeANN, CNI0OBAaPU U CNPaABOYHUKMN, 3aKOHO4ATEIbHO-HOPMATUBHbIE AOKYMEHTHI,
cneuymanbHble Nepuogmnyeckmne n3gaHns n n3gaHus, BolNyCKaeMble n3gaTtesbCTBaMum By30B.
http://znanium.com/catalog/ HaunoHanbHas anekTpoHHaa 6ubnnoteka (HIB) : thepepanbHasg
rocygapcTBeHHas MHPOPMaLNOHHAsA cucTeMa : canT / MMHUCTepCTBO KynbTypbl Poccunckon
denepaumnn, Poccniickas rocynapcrteeHHas bubnnoTteka. - Mocksa, 2004 - - URL: https://H36.pd/. -
Pexxum gocTyna: ons 3aperncTpup. Nosb3oBaTenen. - TeKCT: 3/IeKTPOoHHbIN. HIb - npoekT
Poccuiickonm rocygapctBeHHon bubanotekun. HadmHasa ¢ 2004 r. MNMpoekT HaunoHanbHas
aNneKTpoHHasa bubnnoteka (HIB) paspabaTbiBaeTcs BeAyLLUMU POCCUACKUMU BnbnnoTekamum npu
nopnepxke MuHucTepcTBa KynbTypbl Poccunckon ®depepaunmn. OcHoBHasa uenb HIb - obecneyunTb
cBoboHbIN AOCTYN rpakxaaHaMm Poccunckon depepaunm Ko BCeM M3aHHbIM, N3aBAaEeMbIM U
XpaHAWmMMca B poHAaX POCCUNCKUX BNBANOTEK N3aHUSAM U Hay4YHbIM paboTaM, - OT KHUXHbIX
NaMATHUKOB UCTOPUUN N KyNbTypbl, 40 HOBENLLNX aBTOPCKUX Npomn3BeaeHUi. B HacTosLee BpeMs
npoekT HIb BktoyaeT 6onee 1.660.000 anekKTpoHHbIX KHUT, 6onee 33.000.000 3anucen
kKaTanoros.POCCUNCKAS HAUMNOHANIbHASA BUBJIMOTEKA (PHB) : cainT / Poccuintckast HaumoHanbHas
6ubnuoTteka. - Mocksa : PHB, 1998. - URL: http://nir.ru/. - Pexxum pocTtyna: ansa 3aperncrpup.
nonb3oBaTenien. - TeKCT: 3IeKTPOHHbLIN. "... 04HA N3 KPYNHENWMNX B MUpPE U BTOpas Nno BesndmHe
¢doHpoB B Poccunckon depgepaumm - CIYy>KNUT POCCUNCKON KyNbType U HayKe, XpaHuT
HaUWOHaNbHYI0 NaMATb, CNOCOBCTBYET NPOCBELLEHNIO Hacensowmx Poccmio HapogoB U
pacrnpocTpaHeHunto naen rymaHusma. ... B dongax bubnmotekn xpaHutca 6onee 38,6 MH 3K3.
npousBefeHnNn NevyaT N NHbIX NHPOPMALIMOHHbLIX PECYPCOB, B TOM YMUCSIE U Ha /IEKTPOHHbIX
HOCUTEeNAX, AOCTYMNHbIX LUNPOKOMY KPYry rnonb3oBatenen. ExxerogHo PHB nocewaeT okono 850 ThiC.
yuTaTesnien, KOTOpbIM BblAaeTca A0 5 MAH U3faHW, K ee 2NeKTPOHHbIM pecypcaM obpallatoTcs 3a
rof cebiwe 10 MAH yaaNieHHbIX Nonb3oBaTenen. ... CoOXpaHasa KyNbTYPHYIO 1 UCTOPUYECKYHO
NnpeeMCcTBEeHHOCTb, BEPHOCTb BMBANOTEYHBIM TPaauLMAM, 3aJ10)KEHHLIM elle B IMnepaTopCcKom
My6nnyHon 6mubnnoteke, PHb ceroaHa — coBpeMeHHoe NMHHOPMaLIMOHHOE yYpeXaeHue,
OCHalLleHHOe HoBENWMM 060pyA0OBaHNEM U CBOEBPEMEHHO OTBEYaloLLEEe Ha HaCyLHble BbI30BbI
BpeMeHn." (untaTa ¢ canTa PHB: http://nir.ru/nir_visit/RA1162/rnb-today ) https://H36.pd/ IPRBooks.
Ba3oBas Konnekuus : saneKTpPoHHOo-6ubnmnoteyHas cnctema : cant / O6LECTBO C OrpaHNYEeHHON
oTBeTCTBeHHOCTbIO KomnaHunsa "An MNMun Ap Meguna". - Capatos, 2010 - . - URL:
http://www.iprbookshop.ru/586.html - Pexxum goctyna: ons 3apernctpump. nosb3oBaTenen. - TekcTt
3/IEKTPOHHBbIN. ABNAETCA pacnpocTpaHeHHbIM obpa3oBaTesibHbIM 3/1I€KTPOHHbIM PeCcypcoM s
BbICLUMX U CpefHUX creunanbHbIX y4ebHbiX 3aBeieHU, Hay4YHO-uccneaoBaTeslbCKUX MHCTUTYTOB,
ny6anyHeix 6ubnuoTek, npruobpeTatownx KopnopaTUBHbLIN AOCTYN AJ18 CBOMX obyvatomxcs,
npenopasatenen u 1.4. 9bC BkAtoYaeT y4ebHYO U Hay4YHYIO nTepaTypy NO HanpaB/IEHUAM
NoAroTOBKN BbICLLEro N cpeaHero npodeccuoHanbHoro obpasosaHums.
http://www.iprbookshop.ru/586.html eLIBRARY.RU. : Hay4Hasa anekTpoHHasa bubnmnoTeka : canT. -
MockBa, 2000. - . - URL: https://elibrary.ru/defaultx.asp. - Pexxum gocTtyna: onsa sapeructpup.
nosib3oBaTesiei. - TEKCT: 3N1eKTPOHHLIN. MnaTdopma eLIBRARY.RU 6bina cozgaHa B 1999 rogy no
nHuumaTmee Poccnickoro oHaa hyHOaMeHTalIbHbIX NCCNenoBaHun ans obecnevyeHnss poCCUNCKNM
YY€HbIM 3/1IEKTPOHHOIr0 40CTYyNa K BeayLWmM MHOCTPaHHbIM Hay4YHbIM nsgaHuam. C 2005 roga
eLIBRARY.RU Ha4ana paboTy C pyccKos3bl4HbIMU NyBAMKALMSAMN N HblHE SBASETCS BeayLen
3/1eKTPOHHON 6BMBAMOTEKON Hay4YHOW NEPUOONKN Ha PYCCKOM A3blKe B MUPE.
https://elibrary.ru/defaultx.asp CYBERLENINKA : Hay4Hasa anekTpoHHas bubnnoTteka : canT. -
MockBa, 2014. - . - URL: https://cyberleninka.ru// - Pexxum pgocTyna: gnsa saperncTpup.
nofib3oBaTesie. - TeKCT: 3N1eKTPOHHbIN. KnbepJleHnHka - 3To Hay4YHas 31eKTpoHHas bubnunoTteka,
NOCTPOEHHAsA Ha NapaAurMe OTKpbITOM Hayku (Open Science), 0OCHOBHbLIMW 3af4a4aMu KOTOPOW
ABMASETCA MONYNApU3aLmna HayKnu U Hay4YHON AeaTeNbHOCTN, 06 EeCTBEHHbIN KOHTPOJIb KavyecTBa
Hay4HbIX NyBAMKaunn, pa3BuTne MEXANCLUUNINHAPHbLIX NCCef0BaHNN, COBPEMEHHOIO MHCTUTYTa
Hay4YHOWN peLeH3umn, NoBbILEHNE LUTUPYEMOCTN POCCUACKON HAayKN N MOCTPOEHME MHMPACTPYKTYpPbI
3HaHMN. https://cyberleninka.ru/ Neprnoanyvyeckne nsgaHnsa OOCTYMHblIE 0byYatoWMMCa 1
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coTpyaHnkam ®IrbOY BO MI'TY no noAnucke m Ha OCHOBaHUU KOHTPaKTOB U JIMLEH3NOHHbIX
cornaweHun. /index.php/resursy/37-periodicheskie-izdaniya XuMuK : cant o xumumn / XuMunK.py. -
MockBa, [2077?]. - . - URL: http://www.xumuk.ru/. TEeKCT: 371€KTPOHHbIN.Ha canTe pa3MeLleHsbl
y4ebHble MaTepuranbl N0 PasiNYHbIM pasfenaMm XuMun, NnpencraBieHa XMMmM4eckas sHUMKIoneans
(6bonee 5000 TepMMHOB, OXBaTbIBalOLWMX BCE pa3aesibl XMMUK, a TakXe NorpaHnYHbie obnactu),
CMNpaBoOYHUK MO XMMUYECKNM BellecTBaM, rnepuogmndeckasa cmctema sanemedTos [.U. MeHpeneeBa co
CCbIJIKO Ha KpaTKyto MHGopMaunto 06 anemMeHTax B XMMUYECKON SHUMKAOMNEANN, MaTepunansl,
MOCBSALLEHHbIE MOJIY4YEHUIO N CBOMCTBaM reTepPOLUUNKANYECKUX COeANHEHNN, SHUMKAONeaAns
JIeKapCTBEHHbIX NpenapaToB, PapMaLeBTUYECKUN N BUOXNMNYECKNI CNPaBOYHUKN, KaTasor
XUMUYECKNX KOMMNAHU 1 NPpeanpuaTuin u Apyrme Matepuansl, GYHKLMOHUPYET hOpyM MpoeKTa.
http://www.xumuk.ru/ ChemNet. Poccusa : 9nekTpoHHasa bubnnoteka y4ebHbix MaTepuranos no
XUMUN [ POCCUMNCKNIA POHA hyHOAMEHTalIbHbIX UCCNeA0BaHUN, XUMUYECKUn akynbTeT MIY. -
Mocksa, [19?7]. - . - URL: http://www.chem.msu.su/rus/elibrary/. - TekcT:
3NEKTPOHHbIN.DNEeKTPOHHasa bubnnoTeka y4ebHbix MaTepmnasnoB No XMMUK NpeacTasnaseT cobon
hoHa nybnnkaumin, NOAroTOBAEHHbIX AN NHPOPMaLMOHHOIro obecnedyeHns y4ebHbIX KypCoB Mo
XUMUN ONA CTYOEHTOB N aCrnUpPaHTOB XMMUYECKOro U paga apyrux dpakynetetos MIY, a Takxe
abNTYypUEHTOB 1 y4awmxca cpepgHen wkosbl. http://www.chem.msu.su/rus/elibrary/
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9. MeToaunyeckue yKasaHusa ana oby4yalowmxcsa No OCBOEHUIO AUCUMNAUHBI (Moayns)

PaboTa Ha nabopaTopHbIx paboTax npegnosiaraeT akTUBHOE y4YacTue B ANCKYyCcCUax. s NoAroToBKU K HUM PeKOMeHOyeTCs BblAensiTh B
MaTepuane npobseMHble BOMNPOChI, 3aTparMBaemMble NpenogaBaTesieM B JIEKLUNW, N FPYNNNPOBaTb MHHOOPMaLIMIO BOKPYTr HUX. XKenaTeNbHO BblOENATb
B MCMN0JIb3yeMON nTepaType NOCTaHOBKM BOMNPOCOB, Ha KOTOPbIe pa3HbiMW aBTOpaM MOryT ObiTb AaHbl pa3/inyHble 0TBETbl. Ha OCHOBaHMK
MOCTaHOBKW TaKMX BOMPOCOB cenyeT cobupaTb apryMeHTbl B NOJIb3y Pa3/INyHbIX BAPUaHTOB peLlleHns nocTaBaeHHbIX npobiem.

B TekcTax aBTOpoB, Takum o0bpasoM, crieayeT BblAeNsaTb Cenyoume KOMMOHEHThI:

- MOCTaHOBKa npobnembl;

- BApUaHTbI peLleHuns;

- apryMeHTbl B M0OJIb3Y TeX WU NHbIX BapUaHTOB peLleHus.

Ha ocHoBe BbiAeNeHns 3TUX 3JIEMEHTOB MNPOLLE COCTaBAATbL COOBCTBEHHYO apryMeHTMPOBaHHYO MO3ULIKMIO N0 pacCMaTpuUBaeMoMy BOMpocCy.

Mpwn paboTe ¢ TepMrUHamMm Heobxoanmo obpalaTbCqd K OCHOBHbIM U AOMOJIHUTE/IbHLIM UCTOYHMKAM NnTepaTypsbl, IHTepHeT-pecypcam.

Mpn HanncaHum pedepaToB B MaTepurase cnefyeT BblAEINTb 3anHTepecoBaBLWyto Bac npobnemy n crpynnupoBaTb MaTepuasa BOKPYr Hee.

Mpw NOAroToBKe K CEMMHapaM Bam MoxeT NnoHanobuTbCa MaTepuasn, U3ydaBLUNIACS Ha Kypcax 'OpraHnyeckas xumus', 'AHannTruyeckasa xmmms',
'Buoxnmung’, dunsmnyeckasa n koasongHas xumms', 'Obuwas n HeopraHmyeckas xmmms', dusmnveckme MeToabl NCCenoBaHna'., MO3TOMY CTOUT

obpallaTbCsA K COOTBETCTBYHOLWNM NCTOYHMKAM (y4ebHMKaM, MOHOrpadusmM, CTaTbaM).

Mpn NoAroToBkKe K 3a4éTy He0H6X0AMMO ONMPATLCS NPeXAe BCEro Ha JIEKLUMN, a TakKXXe Ha UCTOYHMKIK, KOTopble pa3bupanucek Ha NabopaTopHbIX
paboTax B Te4eHue cemecTpa. B kaxxgom buneTe Ha 3a4€Te COAEP>XXMTCS OJNUH BOMPOC.
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10. MNepeyeHb MHPOPMALUOHHbIX TEXHOJIOFMW, UCNOJIb3YyeMbIX NPU
oCyLLecTBJIeHMM obpa3oBaTesibHOIro npouecca no aucuunauHe (Mmoaynio),
BKJIlOYaA NepeyeHb NporpaMMHOro obecne4yeHusa n UHPOPMaALMOHHbIX
CNpaBO4YHbIX cucTeMm (Npu HeobxoaMMOCTH)

10.1. NepeyeHb HeOOX0AMMOro nporpaMMHoOro obecnevyeHus

Ha3BaHue

7-Zip CBob6oAHAA NLEH3USA

Adobe Reader DC CBoboaHas nmueH3uns

Microsoft .NET Framework 4.7 CBo6oaHasa nnueH3uns

Microsoft Office Word 2010 Homep npoaykTa 14.0.6024.1000 SP1 MSO 02260-018-0000106-48095

AHTMBMpYC kaspersky endpoint security JineH3noHHbIM gorosop ot 17.02.2021 Ne 203-20122401

10.2. NepeyeHb He0OXO0ANMMbIX MH(POPMALIMOHHDbIX CMPABOYHbIX CUCTEM:

Kaxxablii obyvatloLniics B Te4eHne Bcero nepmoaa obyyeHus obecneyeH NHAVMBMAYAIbHbIM
HEOrpaHWYEHHbIM OOCTYMOM K 3JIEKTPOHHO-BUBNINOTEYHBIM CUCTEMAM:

Ha3BaHue

Znanium.com. ba3oBas KonnekUns : INeKTPOHHO-6ubanoTeyHasa cuctema : cant / OO0 'Hay4HO-M3[aTENbCKUN LLEHTP
NHdpa-M'. - MockBa, 2011 - - URL: http://znanium.com/catalog (naTta obHoBneHus: 06.06.2019). - Pexxum gocTyna: ons
3aperncTpup. noab3oBaTenen. - TeKCT: 3N1eKTPOHHbIN. ®oHA SBC chopMumpyeTCs C y4eTOM BCEX U3MEHEHWIA
obpasoBaTesibHbIX CTAaHOAPTOB U BKJOYAET y4ebHUKM, yyebHble nocobus, YMK, MoHorpadun, aBTopedepaTsl,
anccepTauumn, sHUMKIONEAMN, C10BapyU 1 CNPaBOYHUKMW, 3aKOHOAATeIbHO-HOPMaTUBHbIE AOKYMEHThI, CleumnasbHble
nepuoanYyeckne N3fgaHus u N3faHuns, BbinyCKaeMble nsgatenbCcTBamMm By30B. http://znanium.com/catalog/

IPRBooks. Ba3oBasi KONnekums : 31eKTPOHHO-6nbnnoTeyHas cuctema : cant / O6LwecTBO C orpaHNUYeHHOM
OTBETCTBEHHOCTbI0O KoMmnaHus 'An Mn Ap Megua'. - CapaTos, 2010 - . - URL: http://www.iprbookshop.ru/586.html - Pexxum
[OCTyna: Ansa 3aperncTpup. Nosb3oBaTesel. - TEKCT INEeKTPOHHLIN. ABNSETCSA pacnpoCcTpaHeHHbIM 0bpa3oBaTesibHbIM
3JIEKTPOHHbIM PECYPCOM A5 BbICLLINX U CPEeAHUX CNeumnanbHbiX y4ebHbIX 3aBefeHN, Hay4YHO-UccnenoBaTebCKnx
WHCTUTYTOB, Ny6an4HbIX BubnnoTek, npuobpeTalowmx KOpnopaTMBHBIN AOCTYN AaA CBOMX 0byYaloLwmxcs, npenogasaTtenen
1 T.4. OBC BKOYaEeT y4ebHY0 N Hay4YHYI NMTepaTypy Mo HanpaBJieHNSM NOATOTOBKU BbICLLEr0 U CPEAHEro
npogeccnoHasbHoro obpasoBaHus. http://www.iprbookshop.ru/586.html

HauwvoHanbHasa anekTpoHHaa 6bubnnoteka (HIB) : henepanbHas rocygapcTBeHHas MHPOOPMaLMOHHAA cucTeMa : CanT /
MunHNCTEepCcTBO KyNbTypbl Poccninckon ®epepaunn, Poccunckasa rocyaapcTeeHHas bubnmoreka. - Mocksa, 2004 - - URL:
https://H36.pd/. - Pexxnm gocTyna: Ans 3aperucTpup. nojb3oBaTesnen. - TeKCT: 3NeKTPOHHbIN. HIB - npoekT Poccuiickom
rocynapcTBeHHon 6ubnunotekn. HaunHasa ¢ 2004 r. MNpoekT HaunoHanbHasa 31eKTpoHHasa bubnnoTteka (H3B)
pa3pabaTbiBaeTCA BeAYLMMN POCCUMACKMMUN BubnnoTekamm Npu noaaepxke MmHNCTepcTBa KyabTypbl Poccumnckom
dPepepaummn. OcHoBHas uenb HIB - obecneunTb cBOGOAHBIM [OCTYN rpakaaHaMm Poccuinckon depepaumm Ko BCEM
N34aHHbIM, U34aBaeMbIM N XpPaHALWMMCA B (DOHAAX POCCMIACKNX BMBANOTEK N34aHNAM N HayYHbIM paboTaM, - OT KHUXHbIX
MaMATHUKOB UCTOPUN 1N KYJIbTYpPbl, A0 HOBENLLNX aBTOPCKUX Npou3BeaeHunin. B HacToawee BpeMsa npoekT H3b BkaovaeT
6oee 1.660.000 31eKTPOHHbLIX KHUT, 6onee 33.000.000 3anucen kaTanoros.POCCUNCKASA HALIMOHANIbHASA BUBJINOTEKA
(PHB) : canT / Poccninckas HaumoHanbHas bubnnoTteka. - MockBa : PHB, 1998. - URL: http://nir.ru/. - Pexxum gocTtyna: ans
3aperncTpup. noab3oBaTenemn. - TeKCT: 3NIeKTPOHHbIN. '... 04Ha U3 KPyNHenLwmx B Mupe 1 BTopas no seanynHe oHA0B B
Poccuiickon ®enepaumm - CAy>XUT POCCUACKON KybType U HayKe, XpaHUT HaluMOHaIbHY10 MaMaTk, cnocobcTByeT
NpoCBeLLeHNI0 HacenaLWwmx Poccuio HapoaoB 1 pacnpocTpaHeHWo naen ryMmaHmsma. ... B doHgax bnbanorekn xpaHntcs
6onee 38,6 MAH 3K3. NpoM3BeAEHNN NEYaTN N NHbIX NHHOPMALMOHHbLIX PECYPCOB, B TOM YUC/E U Ha 3JIEKTPOHHbIX
HOCUTeNAX, AOCTYMNHbIX LUMPOKOMY Kpyry rnosib3oBaTenen. ExxerogHo PHB nocewaeT okoso 850 ThiC. YuTaTenem, KoTopbiM
BblAaeTca A0 5 MJIH U3JaHUN, K ee 3NeKTPOHHbIM pecypcaM obpallatoTcs 3a rof cebile 10 MAH yaaneHHbIX
rnonb3oBaTenen. ... CoxpaHasa KyabTYPHYI U UICTOPUYECKYIO MPeeMCTBEHHOCTb, BEPHOCTb BubanoTeyHbIM TpaanumamMm,
3aJ10)keHHbIM eLle B iMnepaTopckon MybnnyHon 6ubnmoteke, PHb cerogHs — coBpeMeHHoe MHdOopMaLoHHoe
yypexAeHue, ocHaleHHoe HoBenwnm obopyaoBaHMEM N CBOEBPEMEHHO OTBeYaloLLee Ha HacCyLHble BbI30Bbl BpEMEHN.'
(umTaTa ¢ canta PHB: http://nir.ru/nir visit/RA1162/rnb-today ) https://H36.pd/

eLIBRARY.RU. : Hay4Has anekTpoHHasa bubnunoreka : canT. - Mocksa, 2000. - . - URL: https://elibrary.ru/- Pexxum gocTyna:
ON5 3aperncTpup. nosb3oBaTenen. - TeKCT: 31eKTPOHHbIN. MnaTdopma eLIBRARY.RU 6bina cosgaHa B 1999 rogy no
MHMUMaTMBe Poccninckoro choHaa hyHAaMeHTasNbHbIX UCCNefoBaHUI Ana obecnevyeHnss POCCUNCKUM yYeHbIM 31€KTPOHHOI0O
[OCTyna K BeAyLINM MHOCTPaHHbIM Hay4HbIM n3gaHnsam. C 2005 rona eLIBRARY.RU Havana paboTy C pyCCKOSA3bIYHBIMMA
nyb6aMKaumMsMn 1 HblHE ABNAETCA BeAyLlen 31eKTPOHHON BnbNnMoTeKon Hay4yHOM NepUoanNKN Ha PyCCKOM SA3blke B MUpE.
https://elibrary.ru/defaultx.asp

CYBERLENINKA : Hay4Hasi anekTpoHHasa bubnunoTeka : canT. - Mocksa, 2014. - . - URL: https://cyberleninka.ru// - Pexxunm
0OCTyna: ANs 3aperncTpup. nosb3oBaTenienl. - TEKCT: 3N1eKTPOHHbIN. KnbepJleHnHKa - 3TO Hay4yHas 3/1eKTPOHHas
bnbnnoTeka, NOCTPOEHHAs Ha NapaAnrmMe oTKpbITOM Haykn (Open Science), 0OCHOBHbIMU 3ag4a4aMu KOTOPOW ABSieTCA
nonynspmusaums Haykm n Hay4Hon AeATeNIbHOCTU, 06LECTBEHHBIN KOHTPOJIb Ka4yecTBa Hay4HbIxX Nybnnkauunii, passmtue
MEXANCUMMIMHAPHBIX NCCIeA0BaHNA, COBPEMEHHOIO NHCTUTYTa Hay4YHON peLeH3un, NoBbILWEHNE LUTUPYEMOCTH
POCCUICKON HayKn 1 MOCTPOeHMe NHPaCTPYKTYpPbl 3HaHUN. https://cyberleninka.ru/

Meprognyeckne n3gaHns AocTynHole obyyarowmmcs n coTpyaHmukam ®re0Y BO MITY no noAnncke U Ha 0OCHOBaHUKU
KOHTPaKTOB U NIMLEH3NOHHbIX cornaweHnin. URL: https://lib.mkgtu.ru/index.php/resursy/37-periodicheskie-izdaniya

XuMuK : cant o xumnn / XuMuK.py. - MockBa, [20??]. - . - URL: http://www.xumuk.ru/. TeKcT: aneKTpoHHbIN.Ha canTe
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Ha3BaHue

pa3MeLleHbl y4ebHble MaTepraribl N0 pa3nyHbIM pa3fesiaMm XMMnuW, NpeacTaB/ieHa XMMuyeckas sHumkioneans (bonee
5000 TepMM1HOB, OXBaTbIBAIOLLUX BCE pa3fesibl XMMUMK, a TakXe NorpaHuyHble 061acTur), CnpaBoYHUK MO XMMUYECKNM
BeLlecTBaM, nNepuoamyeckas cuctema anemeHToB .M. MeHaeneeBa Co CCbIIKON Ha KpaTKyto MHGopMaLuio 06 3n1emMeHTax B
XUMUYECKOWN SHLMKIONEeAUN, MaTepualibl, MOCBSLLEHHbIE MOJTYYEHUIO U CBONCTBAM reTePOLIMKIINYECKUX COeANHEHNA,
3HUMKJIIONEAMs NeKapCTBEHHbIX NpenapaToB, (hapMaLeBTUYeCKUA 1 BMOXMMUYECKNIA CIPAaBOYHUKN, KaTanor XMMUYeCcKnX
KOMMaHWI 1 NpeanpuaTuii 1 apyrve maTepuabl, GYHKUMOHUPYET hopyM npoekTa. http://www.xumuk.ru/

ChemNet. Poccus : dnekTpoHHas 6ubnnoreka y4ebHbix MaTepuanoB No xmMun / PocCMincknin oHA yHAaMeHTaNbHbIX
nccnenoBaHun, Xummndeckunm akynetet MIY. - MockBa, [19?7]. - . - URL: http://www.chem.msu.su/ - TekcT:
3/1IeKTPOHHbIN.INEKTPOHHaa bubnnoTteka y4ebHbiXx MaTepmanos No xmMumn npeactasnseT cobon dpoHa nybnmkauunn,
NOArOTOBJIEHHbIX AN MHDOPMALMOHHOIO obecrneyeHmns y4ebHbIX KypcoB Mo XMMUN AN CTYLEHTOB Y acnMpaHToB
XMMUNYECKOro 1 paga aApyrux akynbtetoB MIY, a Takxe abUTypreHTOB 1 yHaLlUXCca cpefHen LWKObI.
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3aperncTpup. nosib3oBaTtenen. - TeKCT: 3N1eKTPOHHbIN. ®oHA SBC chopMmpyeTCs C y4eTOM BCEX U3MEHEHWUIA
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pa3mMeLlleHbl y4ebHble MaTepuasbl MO Pa3finyHbIM pa3fesiaMm XMMUK, NpeacTaBieHa XuMmmyeckas sHumknoneauns (bonee
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3HUMKIIONEAUs NEeKAPCTBEHHbIX NPenapaTos, PapMaueBTUYecKnin 1 BUOXUMUNYECKUIA CMPABOYHUKM, KaTaslor XMMUYEeCKnX
KOMMAHWN U NPeanpusTUil U Apyrue matepuasbl, PYHKLMOHMPYET PopyM npoekTa. http://www.xumuk.ru/

ChemNet. Poccusa : InekTpoHHasa bubnnorteka y4yebHbix MaTepranosB No xuMum / POCCMnCKnin poHA yHAaMeHTaNbHbIX
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11. OnucaHue MaTepuaJsibHO-TeXHM4Yeckon 6asbl Heobxoaumon ans
OoCyLLecTBJ/IeHMA OoOpa3oBaTeJIbHOro Npouecca No aucuuniuHe (Moaynio)

HanMeHoOBaHUsA cneumasnbHbIX
noMeLLeHU’ U NOMEeLLEeHUn ans
caMocCToATesIbHOW paboTbl

OCHaLLEeHHOCTb cneumnanbHbIX
noMeLLeHU’ U NoOMeLLeHn ans
caMocTosTesIbHOW paboTbl

MepeyeHb NULEH3UOHHOIO
nporpaMMHoro obecnevyeHus.
PekBu3uTbl NnoaTBEepXaaloLero
OOKYMEHTa

NabopaTopusa pusnyeckon un
KonnongHon xmmum (1-326) 385000,
Pecnybnunka Apgbires, r. Mankon, yn.
MNepBomanickas, nom Ne 191, 3paHune
yyebHoro kopnyca

YuyebHas ycTaHOBKa no fiabopaTopHOMy
MPaKTUKYMy M0 ANCLUMINHE
«@U3nYecKas n KOJNIOMAHAS XUMMNs»

1. OnepaumnoHHasa cuctema «Windows»,
norosop0376100002715000045-
0018439-01 o1 19.06.2015; cBob6OAHO
pacnpocTpaHaemoe (6ecnnaTHoe He
Tpebylollee NMLEH3NPOBaHMNS)
nporpammHoe obecneveHve:1.
Mporpamma ons BocrnpovsseeHns
ayavno n Bnaeo annos «VLC media
player»;2. Nporpamma ans
BOCMNPON3BEAEHMNSA ayano 1 BUAEeo
hannos «K-lite codec»;3. OpucHbIn
nakeT «WPS office»;4. NMporpamma ons
paboTbl C apxmBaMu «7zip»;5.
Mporpamma ansa paboTsl C
OokymeHTamu cpopmaTa .pdf «Adobe
reader»

Onsa camocToaTenbHom paboTel
obyyarowmxcs - YuTanbHbI 3an HB
Orboy BO "MI'TY": yn. NepBomalickas,
191, 3 saTax

YuTanbHbIn 320 nmeeT 150
rnocafo4HbIX MeCcT, KOMMbIOTEPHOE
OCHalleHue € BbIXOAOM B UHTepHeT Ha
30 mMocafoyHbIX MECT; OCHaLLEeH
cneunannsnpoBaHHon mebenbto
(cTonbl, CTyNbA, WKadbl, WKapbl
BbICTaBOYHbIE), CTaLMOHapHOEe
MyJSibTUMeguninHoe obopynoBaHune,
oprrTexHuka (NpuHTepbl, CKaHepsbl,
KCEPOKChI)

7-Zip CBobogHasa nuueHsunaMicrosoft
Office Word 2010 Homep npoaykTa
14.0.6024.1000 SP1 MSO
02260-018-0000106-48095AHTUBUPYC
kaspersky endpoint security
JlnueH3noHHbIM gorosop oT 17.02.2021
Ne 203-201224010nepaunoHHas
cuctema Windows [jorosop oT
26.05.2020 N. 32009117096 forosop
o1 17.01.2019 Ne 31908696765

JlabopaTopuns opraHM4eCcKoOn XuMmu;
MpenapaTopckas (1-324) 385000,
Pecnybnvnka Agbires, r. Mankon, yn.
Mepsomawnckas, aom Ne 191, 3naHue
y4yebHoro Kopnyca

YyebHas ycTaHoBKa no nabopaTopHOMY
NpakTUKyMy Mo ANCLUNINHE
«OpraHnyeckas XMMnsa»

1. OnepaumnoHHasa cuctema «Windows»,
[orosop0376100002715000045-
0018439-01 ot 19.06.2015; ceoboaHO
pacnpocTpaHsaemoe (6becnnaTHoe He
TpebyloLlee NMLEH3NPOBaHNSA)
rnporpammHoe obecnedveHue:1.
Mporpamma ons BocnpovsBeneHns
ayauno n Bnpeo annos «VLC media
player»;2. Mporpamma ans
BOCMNPOU3BEAEHNS ayamo 1 BUAEO
hannos «K-lite codec»;3. OducHbIn
nakeT «WPS office»;4. Nporpamma ans
paboTbl C apxmBaMu «7zip»;5.
Mporpamma ansa paboTsl C
DOKyMeHTamu chopmaTa .pdf «Adobe
reader»
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