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Pabo4asn nporpamma coctaBfiieHa Ha ocHoBe ®I'OC BO n yyebHoro nnaHa MITY no HanpaBneHMIO
noaroToBku (cneymanbHocTn) 31.05.01 JleyebHoe neno

CocTaBuTesnib pabouyer nporpamMMmsi:

MpenopnasaTeb, MoanncaHo npocton 30 TxanuwiokoBa PaTrMa AcCsIaHOBHA
30.04.2026
([OJHKHOCTb, y4eHoe 3BaHue, CTerneHb) (NOANNCH) (®.1.0.)

Pabouan nporpaMma yTBep>XAeHa Ha 3acenaHum Kadenpbi:

Me,EI,I/ILI,I/IHCKOI7I n q:)apMau,eBqueCKon XUMUnN
(Ha3BaHuMe Kadenpsl)

3asefyownin Kagenpon:

30.04.2026 MoanncaHo npocton 3 3undmkapos UdpaT HasmmosmY
30.04.2026
(mo4annce) (®.1.0.)
CornacoBaHo:

PykosoauTtens OMOT
3aBenyloWmni BbiMycKatoLwen

Katenpon
Mo HamnpaBJIEHWNIO NOAFOTOBKU
(cneunanbHOCTN)
04.05.2026 MoanucaHo npocton 3l JanwokoBa EneHa
04.05.2026 AnekcaHApoOBHa
(moannce) (®.1.0.)
CornacoBaHo:
HBE MI'TY
(Ha3BaHMe FIO[lpaB,IleJ'IeHI/Iﬂ)
04.05.2026 MoanncaHo npocTton 30 N. b. bepbepbsaH
04.05.2026

(noannce) (®.11.0.)

2/56



1. Llenm n 3apaum yuyebHom aucumniamibl (Moayns)

Lenb ocBoeHUs y4ebHOM ancumnamHbl «brnoopraHmyeckas XuMmmsa» COCTOUT B OBJIAAEHUM 3HAHNAMU
N YMEHMSMU BbIMOJIHATb PACYETbl MapaMeTPoB (PU3NKO-XMMUYECKUX NMPOLLECCOB NPU PacCMOTPEHUN
NX PU3NKO-XUMNYECKON CYLLLHOCTMN U MEXAHN3MOB B3aUMOAENCTBUSA BELLECTB, MPOUCXOAALLNX B
OpraHu3Me YesioBeKa Ha KJIeTOYHOM 1 MOJIEKYJISPHOM YPOBHSX, @ Tak)Xe Npu B3auMOLeNCTBUN
XXVBOW CUCTEMbI C OKpY>KaloLLen cpenon.

3apa4n QUCUUNINHBIL:

- (hopMMpOBaHME Yy CTYAEHTOB NPEACTaBJIEHUN O BaXKHENLLINX BUOXMMUNYECKUX NpoLIeccax u
Pa3/IMYHbIX BMAAX FrOMEoCcTasa B OpraHu3Me;

- U3y4yeHne CTyaeHTaMun CBOMCTB BELLECTB OpraHN4YecKom Npupoabl;
- (hopMMpOBaHME Yy CTYAEHTOB HAaBbIKOB U3YYEHUS HAYYHON XUMUYECKON NuTepaTypbl;
- (hopMMpOBaHME Yy CTYAEHTOB YMEHWUI )15 pelleHnst NpobaeMHbIX N CUTYaLWOHHbIX 3aJay;

- bopMUpoOBaHME Y CTYOEHTOB MPAKTUYECKUX YMEHWNIA MOCTAaHOBKN U BbIMOJIHEHNS
3KCnepuMeHTas bHON paboThl;

- 06yHeH|/|e CTyAeHTOB NMpuHUUnam opraHmnsaumm mn pa6OTbI B XMMNYECKON na6opaTopV|v|;
- bopMUpoBaHMEe y CTYAEHTOB HAaBbIKOB U3Yy4YeHUs Haquon NNTEpPaTypbl;

- (hOpMMpPOBaHME Yy CTYAEHTA HaBbIKOB 0DOLLIEHNS C KOJIIEKTUBOM.
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2. MecTto pucumnauHbl (Moaynsa) B cTpyktype Ol no HanpaBsieHuUio
noaAroToBkKM (cneuuasbHOCTHU)

OucumnnnHa «brnoopraHmnyeckas XMMnusa» BXOAUT B NepeyvyeHb AUCUNMNINH BapUaTUBHON YacTu
OlNOM. BmecTe ¢ buonormnen, Gnsnonormen, aHaToOMMEN, TMCTONIOrNen popMmmpyeT y oby4varoLmxcs
3HaHWA O CTPOEHUN N PYHKLUMOHUPOBaAHUKN 300POBOINO OpraHmnima.
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3. NepeyeHb NIaHUPYEMbDIX pe3ysbTaTOB 00y4YeHusa No aucuuniamHe

(MOAYyN0), COOTHECEHHbIX C NIAHUPYEMbIMU pe3ysibTaTaMU OCBOEHMA
obpasoBaTesibHOW NPOrpaMmMmbl.

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

YK-1.1 AHanusnpyeT 3agavy, Bblaensas ee 6a3osble cocTasasome,
OCYLLeCTBASeT AeKOMMNO3NLMIO 3a4a4n

YK-1.2 HaxoanT n KpUTNYeCckn aHannsnpyeTt nHpopmaLluio,
HeobxoaMMyI0 415 peLleHna NoCTaB/IEHHOW 3a4a4u

YK-1.3 PaccMmaTpuBaeT BO3MOXHbIE BapuaHThbl PeLLleHns 3aga4n,
OLleHVBas X JOCTOMHCTBA U HEAOCTaTKu
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4. Obbem gucuunnuHel (Moayna) n Buabl yauedbHon padorbl. Obian

TPYAOEMKOCTb AUCLUUNJINHLI

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

DOopMbl KOHTpONA Bupabl 3aHATUN UToro 3.e.
(konuyecTBo) YyacoB
9K KoHTp Jlexk Mp KPAT KonTpon CP
b
Kypc 1 [Cem. 2 1 1 16 32 0.35 26.65 33 108 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.

Cem Paspen oMcumMnianHbl Hepen Bupabl yuebHoOM paboThl, BKJlOYaA caMoOCToATesIbHYI0 paboTy u dDopMbl 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

2 Pasgen 1. OCHOBbI CTPOEHUSA U PeaKLMOHHOMN 1 1 2 3 Bavu-onpoc,
CNocobHOCTN opraHn4yecknx coeanHeHuin. BeegeHune TecTUpoBaHue, 3alunTa
B npeameT. Tema 1.1. Knaccudpukaumsa v npakTmnyeckom paboTbl
HOMEHKJ/1aTypa OpraHn-4eCKnx coeanHeHumn

2 Tema 1.2. Teopus CTpoOe-HUS OpraHMYecKmux coegu- 1 1 2 3 Bnwnu-onpoc,

HeHun A.M.byTneposa. Tema 1.3. i3omepus op- TecTupoBaHue, 3aliunTa
raHN4YeCKNX coeauHeHnn npakTU4eckon paboThbl

2 Tema 1.4. B3auMHOe BAM-AHUE aTOMOB: NMPUYMHBbI 2 1 4 3 Bnwvu-onpoc,
BO3HMKHOBEHWSA, BUAbI U CNOCObbI ero nepenayn B TecTupoBaHue, 3alnTa
MOJIeKyJlax OpraHn4yeckmnx coegnHeHnn. Tema 1.5. npakTU4eckon paboThbl
KNCNOTHOCTb M OCHOBHOCTbL OpPraHn4yeckux
COeINHEHUN.

2 Paspen 2. Kucnopogconepxawime kKnaccbl 3 P 4 3 Bavu-onpoc,
opraHuyeckunx sewlecTts. Tema 2.1. T'mapokcmco- TecTupoBaHue, 3alunTa
eanHeHuns. Tema 2.2. KapboHunabHble coeanHeHus. npakTmnyeckom paboTel

2 Pasnen 3. buononumepsbl N UX CTPYKTYPHbIE 3 1 2 3 Bavu-onpoc,
KOMMOHeHThl. Tema 3.1. bronormnyeckn BaxkHole TecTupoBaHue, 3alunTa
a30TcoAep Kalime reTepoumKkibl npakTmnyeckom paboTbl

2 Tema 3.2. Yrnesonbl. 4 2 4 3 Bnany-onpoc,

TecTupoBaHue, 3alunTa
npakTmnyeckom paboTel

2 Tema 3.3. AMMHOKUCNO-ThbI 1 6enkun 5 2 4 3 Bnany-onpoc,

TecTupoBaHue, 3alunTa
npakTmnyeckom paboTel

2 Tema 3.4. CnoxxHble 6enkun 5 1 2 3 Bnany-onpoc,

TecTupoBaHue, 3alunTa
npakTmnyeckom paboTel

2 Tema 3.5. Hyk/ienHoBble KNCNIOThI. 6 P 2 3 Bavu-onpoc,

TecTupoBaHue, 3alunTa
npakTmnyeckom paboTel

2 Tema 3.6. Jlunugbl 7 2 4 3 Bnany-onpoc,

TecTupoBaHue, 3alunTa
npakTmnyeckom paboTel

2 Tema 3.6. JInnugbl 3yveHne anHaMunku ruf- poamsa 8 1 2 3 MpakTnyeckas paboTa

TprnaunnaranuepmHoB noa nencTemem NnaHKpeaTun-

2N1eMeHTaMu HayQHOIZ
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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
aTTectauumu (no
ceMecTpam)
1 2 3 4 5 6 7 8 9 10 11 12
YecKom amnassbl paboThl
[TpoMeXxyTo4YHas aTTecTaums 9 0,35 26,65 3K3aMeH B YCTHOW hopMme
UTOro: 16 32 0.35 26.65 33
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5.4. Copep>xaHue pa3nenoB AUCUUNIIMHBI (Moayns) «BuoopraHuyeckas

JIEKLIMOHHBIN KypC

XuMmuma», OﬁpaSOBaTEIIbeIe TexHoJiorum

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
3 Paszpen 1. OCHOBBbI BuoopraHunyeckas xmmus YK-1.1; YK-1.2; YK-1.3; 3HaTb: 3HaTb: NpeaMeT n Cnanpg-nekums,

CTPOEHUNS N peaKLMOHHON
CrMocoBbHOCTY oOpraHNYecKmnx
coeagnHeHun. BeepeHune B
npeameT. Tema 1.1.
Knaccngpukaumvsa n
HOMEHKNaTypa opraHu-
YeCcKnx coefUHEeHUN

KakK BeTBb XMuu,
n3y4atoLias CTpoeHune un
MeXaHN3M
(OYHKLMOHMPOBAHUSA
61010rnYeckn BaKHbIX
MOJIEKYJT C MO3MLNIA
OpraHMyYecKom XuMnn.
MpepmeT, 3a4a4m n
meToabl brioopraHnyeckomn
XUMUK. NMPUYnHbI
COOTBETCTBUS
6roopraHnyeckunx
coefnHeHUn obecneyeHnto
6ronornyecknx MyHKUMNA.
OpraHunyeckas Xxmmms -
(yHOaMeHTaslbHasi OCHOBa
bnoopraHnyeckonm XmmMnu.
BnoopraHnyeckasa xmmus -
dyHOamMeHT bronormnyeckomn
XxuMmun. OBLLHOCTb 1
pas3nnynsa NnpeaMeToB
opraHmyeckonm,
bunoopraHnyeckonm u
6ronornyeckon Xummn.
3HavyeHue
6roopraHMYecKon XumMmmm B
cUCTeMe MeamnLUHCKOro
obpasoBaHusa. Bknag
0TEeYeCTBEHHOW LWKOJIbI
y4YeHbIX B pasBuTue
broopraHmn4eckom xmMnu.
Knaccngpukaumvsa n
KnaccnuKaunoHHble
NpU3HaKM OpraHn4ecKmnx
COelNHEHNN: CTPOeHne
yrnepoaHoro ckenerta u
npupoaa yHKLNOHaNbHOWN
rpynnbl. ®yHKLUNOHAbHbIE
rpynnbl, OpraHny4eckme
paaukanbl. Buonornyecku

3a4a4un 1 UCTOPUIO
pa3BuTUS Bruoxnmun;
CTPOEHME N XUMNYecKne
CBOMCTBA OCHOBHbIX
KnaccoB buonormnyeckmn
Ba>XHbIX Bronormyeckmn
AKTUBHbIX COeAVHEHUIA;
PU3NKO-XUMUYeckme
OCHOBbI MOBEPXHOCTHbIX
ABNEHNA 1 haKTopbl,
BAMsAlOLWME Ha cBOBOOHYIO
NMOBEPXHOCTHYO SHEPrUIO;
OCHOBHbI€ 3aKOHbl (OU3NKN,
pusnveckmne aBneHns n
3aKOHOMEpPHOCTU. YMeTb:
KnaccugpuumposaTb
XUMUYECKne coeiuHeHuns,
OCHOBbIBAsICb Ha UX
CTPYKTYPHbIX hopMynax;
MPOrHO3MpPoOBaTh
pesynbTaThl PU3NKO-
XMMUNYECKMX NPOoLLeCCOB,
NMpPoTEKaLWMX B XKMBbIX
cucTeMax, onmpasicb Ha
TeopeTunyeckmne
MOJIOXKEHUS; NOJSIb30BaTbCSA
HomeHknaTypown IUPAC gns
COCTaBJIeHWUI Ha3BaHWN No
opMysilaM TUMMNYHbIX
npeacrtasmTenen
6nonornyeckn BaXKHbIx
BelecTs. BnageTsb:
HaBblKaMu
camocToAaTeNbHON paboThbl €
broxmummyeckom
nTepaTypown, BeCTU NONCK
Heobxoanmonm
nHhopMaLmmn, npespaLLlaTb
npoYMTaHHoOe B CpeacTBoO
ON5 pelueHunsn
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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

Ba>KHble KJ1aCChbl
OpraHNYecKnUx CoeaNHEHUN:
CrnpTbl, PEHObI, TUOJIbI,
3¢pupsbl, cynbhuabl,
anbaernabl, KETOHBbI,
KapboHOBble KUCNOTbI 1 NX
MPOV3BOAHbIE,
CYJIbPOKMNCNOThI.
FoMonormnyeckune psagbl.
[eHeTn4yeckas cBSA3b
KJTaCCOB KaK OCHOBa
XMMNYECKO 3BOIOLIUN.
Buabl HOMeHKNaTypbl:
TpUBManbLHasa n
MeXxAyHapogHas
(cuctemaTnyeckas)
HoMeHkKnaTypa WIOMAK.
PasHoBMAHOCTMK
MeXXAyHaponaHoMn
HOMEHKaTyphbl -
3amMecTuTesibHaa 1 paguka
JNIbHO-(PYHKLMOHaNbHasa 11
HOMEHKNaTypbl. 3Ha4YeHne
3HaHUA HOMEeHKNaTypbl
OpraHNYecKnUx CoOeaNHEHUI
nnsa Bpadya. OCHOBHbIE
aNropuTMbI
cucTeMaTUYyeckom
HOMEHKNATYypPbl. DNIEMEHThI
CTPYKTYpbI:
poOoOHavYasibHasa CTPYKTYypa,
XapakTepucTmnieckas
yHKUMOHaNbHas rpynna,
3amecTuTenn (pagukansbi,
He rnaBHble
PYHKUMOHaNbHbIE rpynnbl,
ranoretHbl). CTapwnHCTBO
PYHKUMOHaNbHbIX Fpynmn,
MX OKOHYaHWSA B KayecTse
MPUCTaBKN NN T1aBHON
PyHKUUU. Pn3nko-
XUMUNYeckne MeToabl
BblAENEHUS N
nccnenoBaHms
OpraHMyYecKnx coeNHeHnn,
MMeloLne 3Ha4YeHne onsg
bromeanuUnHCKOro
aHasm3a: aKCTpakums,

bnoxmmmyecknx 3agayd

10/56




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

XpomaTorpadgus,
nonspumeTpus,
WH(ppakpacHasa n
ynbTpaguoneTosas
CMeKTpOoCKoNnus, Macc-
CreKTpoMeTpus.

Tema 1.2. Teopus cTpoe-
HWS OpraHMYecknx coean-
HeHun A.M.byTneposa.
Tema 1.3. N3omepusa op-
raHN4YeCKnx coeauHeHunn

Teopus cTpoeHuns
OpraHNYecKnUx CoeanHEHUI
A.M.byTnepoBa. OCHOBHble
nonoxxeHunsa. CTpykTypHble
dopmysibl. XapakTep aToma
yrnepoja no roJsIoxXeHuto B
uenw. i3omepunsa Kak
cneumngunyeckoe asneHue
OpraHMY4ecKon XuMmnu.
Buabl nsomepun.
[MpocTpaHCTBEHHbIE
npencTaBieHns B
OpraHNyecKom XuMMnm.
TeTpasgpuyeckas moaenb
aToMa yrnepogja.
Ba)kHenwme noHATUA
cTepeoxmummm -
KoHopMauus un
KoHUrypaums.
CTepeoxmmMumyeckme
dopmynbl. KoHdopmaumn
OTKPbITbIX Lienen.
BpawieHne Bokpyr
OANHapPHOM CBA3MN Kak
npM4ynMHa BO3HUKHOBEHUSA
pa3/IN4yHbIX KOHopMaLmi.
MpoeKunoHHbIe hopMy bl
HblomeHa.
[MpocTpaHCcTBEHHOE
cbnnxxeHne onpepeneHHbIX
Yy4aCTKOB Llenn Kak oHa 13
NPUYnH
npenMyLecTBeHHOro
obpa3oBaHMA NATU- ”
LeCTUYNEHHbIX LMKJIOB.
SHepreTun4yeckas
XapakKTepucTuka
KOHMOPMaLIMOHHbIX
COCTOSAIHWIA: 3aC/IOHEHHbIe,
3aTOPMOXKEHHbIE,
CKOLLEHHble KOHOopMaLun.
KoHopmauum (kpecno,

YK-1.2; YK-1.1; YK-1.3;

3HaTb: CTPOEHME U
XUMNYECKne CBONCTBA
OCHOBHbIX KJlaCcCOB
brnonormyeckn BaXKHbIX
6r1oNornyeckn akTUBHbLIX
coeanHEeHUN; YMeTb:
KnaccnguumnpoBaTb
XUMNYECKNE COeaNHEHNS,
OCHOBbIBAsCb Ha nX
CTPYKTYPHbIX hopMynax;
MPOrHo3mMpoBaThb
pe3ynbTaTbl PUIMKO-
XUMNYECKNX MPOLLECCOB,
MPOTEKAKLLUNX B XNBbIX
cucTeMax, onmpasicb Ha
TeopeTuyeckme
MOJIOXKEHUNS; MOJIb30BaTbCA
HoMeHknaTypon IUPAC ons
COCTaBJIEHUI Ha3BaHW No
GopMysiaM TUNMNYHbBIX
npepcTaBmTenen
brnonormyeckn BaXKHbIX
BelwecTs. BnageTsb:
HaBblKaMu
camocToAaTenbHOM paboTbl €
broxnmmyeckom
NNTepaTypomn, BeCTU NOUCK
Heobxoanmon nHhopmaun

, Cnanp-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
BaHHA) LUMKJINYECKUNX
coeanHeHun
(UMKNorekcaH).

AKcuranbHble 1
3KBaTOpMabHble CBA3N.
KoHdopmaumn n
peakuMoHHasa CnocobHOCTb
Mosiekys. PakTopsl,
BAUsIOWNE Ha
KOHOpMaLMIO MONeKy .
3Ha4vyeHue KoHhopMaLuunin
6ronormyeckn BaxKHbIx
MOJIEKY .

Tema 1.4. B3auMHoe
B/IUSIHME aTOMOB: NPUYUNHbI
BO3HUKHOBEHUS, BUAbl L
cnocobbl ero nepefayv B
MoOJ1eKyJslaX opraHu4yeckumnx
coeanHeHnn. Tema 1.5.
KNCNOTHOCTb 1 OCHOBHOCTb
OpraHMYyecKnx coeauHeHnn.

ConpsixxeHue. ConpsixeHue
B OTKpPbITbIX Lensax (Mu-Mn).
KOHBIOrMpoBaHHbIE CBSA3N.
[OuneHoBble CTPYKTYpPbI B
61o0rnyeckn BaxKHbIX
coeagnHeHusx: 1,3-gneHsbl
(byTaguneH), nonuneHsl,
anb@a,beTa-
HeHacbILWEeHHbIe
kapboHWbHbIE
coeauHeHns,
kapbokcunbHasa rpynna.
Conps»KkeHune Kak hakTop
cTabunmsauunm cucTemsl.
DHeprus Conps»>keHus.
ConpsixeHue B apeHax (Mu-
Mwn) n B reTepoumnknax (p-
Mn). ApOMaTUYHOCTb.
KpuTtepun apoMaTUYHOCTHU.
ApOMaTUYHOCTb
6eH3ounaHbIX (6eH3on,
HadTannH, aHTpaueH,
(heHaHTpeH) n
reTepouUnNKINYEeCKnNX
(hypaH, TnodeH, nuppon,
UMnUAa3o, NMPUANH,
NMUPUMULNH, MYPUH)
coeanHeHun. LLnpokas
pacnpoCcTpaHeHHOCTb
COMPS»XXEHHbIX CTPYKTYpP B
6ro10rnyeckn BaxKHbIX
Monekyax (MopduH, rem n
ap.). Nonspusaums ceasen
W 3JIEKTPOHHbIE 3PP EKTHI
(MHAYKTUBHbBIN 1

YK-1.3; YK-1.1; YK-1.2;

3HaTb: U3nNKo-
XMMUNYECKYI0 CYLLIHOCTb
MpoLLeccoB, NPONCXOAALLNX
B XKVMBOM OpraHu3Me Ha
MOJIEKYJISIPHOM,
K/1I€TOYHOM, TKaHEBOM U
OpraHHOM YpOBHSAX; YMeTb:
noJsib30BaTbCA
HoMeHknaTypon IUPAC ans
COCTaBJ/IEHUSA Ha3BaHUM MO
opMysiaM TUMMNYHbIX
npeacTaBuTenen
6ronornyeckn BaxKHbIx
BellecTB; BnageTb:
HaBblkaMy MCNoJsib30BaHUA
MOJSIy4YEHHbIX 3HaHUI B
npouecce nsyyeHus
ONCUMNANHBI B By ayuwien
BpayebHOM npaKkTuke.

, Cnanpg-nekuus
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ME30MepHbIN) KakK NpuynHa
HepaBHOMEPHOro
pacnpegeneHuns

3/IEKTPOHHOM MJIOTHOCTU B
MoseKysne. 3aMecTuTenu -
3/1IeKTPOHO4OHOPLI N
3/1eKTPOHOAKLENTOPbI.
BakHenwmne 3amectntenm
N NX 3NEeKTPOHHbIE
3(peKTbl. INEeKTPOHHbIE
3hheKTbl 3amecTuTenen n
peakuMoHHas CnocobHOCTb
Monekyn. Mpasuno
opueHTauun B 6e€H30/1bHOM
Kosnbue, 3aMecTtutenu [ n i
pona. KUCNOTHOCTb U
OCHOBHOCTb HENTpPabHbIX
MOJ1IEKYJT OpraHn4yecKunx
COeaNHEeHnN C
Bogopoacoaepxalmmm
PYHKLNOHANbHbIMW
rpynnamum (aMmHbl, CANPThI,
TNOJIbl, PEHOJIbI,
KapboHOBble KUCOThI).
KncnoTbl n 0CHOBaHUSA No
BpeHcTeny-Jloypu n
Nbtoncy. Conpsi>KeHHble
rnapbl KUCJIOT U OCHOBAHWNA.
KNCNOTHOCTb 1
CcTabunbHOCTb aHNOHa.
KonnyecTBeHHas oueHKa
KUCJIOTHOCTN
OpraHMyYecKnx coeuHeHnn
no senn4nHam Ka n pKa.
KWUCNOTHOCTb pa3inyHbIX
KJ1aCCOB OpraHn4yeckunx
coegnHeHun. aKkTopbl,
onpegenswowme
KUCNOTHOCTb OpraHnyeckunx
CoeaNHEeHnI:
3/IEKTPOOTPMLATENBHOCTb
aToma HemeTanna (C-H, N-
H, n O-H Knucnothl);
nonspmn3yemMocTb aToMa
HeMeTanna (cnmpTbl n
TWNOJIbI, TUOJIOBLIE AA4bI);
npupoaa pagukana
(cnupTbl, heHoNbI,
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KapboHOBbIE KUC/OThI).
OCHOBHOCTb OpraHn4ecKmnx
COeOMNHEHWN. N-OCHOBaHMSA
(reTepouuknsl) n Mu-
OCHOBaHUS (aflKeHbI,
asIkaguneHbl, apeHbl).
daKTopbl, onpeaenswoume
OCHOBHOCTb OpraHn4ecKkmnx
coeaunHeHun:
3/IeKTPOOTPULLATENBHOCTb
retepoatoma (O- n N-
OCHOBaHUSA);
rnonsapmn3yeMocTb aToMa
HemeTanna (O- u S-
OCHOBaHMS); Npupoaa
pagvkana (anudaTrnyeckme
1N apoMaTU4YeCKNe aMuHbI).
3HaYeHne KUCNOTHO-
OCHOBHbIX CBOWCTB
HenTpasibHbIX
OpraHMyecKnX MoneKyn
ONS X peakLMOHHOMN
cnocobHoCTN n
6uonornyeckom
aKTUBHOCTW. BogoponHas
CBSA3b Kak creundguyeckoe
NnposiBNeHne KUCI0THO-
OCHOBHbIX cBONCTB. Obwme
3aKOHOMEpPHOCTH
peakUMoHHOM cnocobHoCcTn
OpraHNYecKnx coeanHeHnn
KaK XMMnYeckasi OCHOBa Ux
6unonormnyeckoro
YHKLMOHMPOBAHUS.
Knaccndgmkaumsa peakuymin
OpraHMyYecKnx coeuHeHnn
rno pesynbTaTy -
3ameLleHne,
npucoennHeHve,
3/MMUHNPOBAHME,
neperpynnmupoBKa, OKUCINT
€/1bHO-BOCCTAHOBUTEJIbHbIE
M N0 MEeXaHn3My -
paAnKasbHble, NOHHbIE
(anekTpodhunbHbIE,
HyKneodubHble). Tunbl
pa3pbiBa KOBaJIEHTHON
CBSI31 B OpPraHn4yeckunx
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COeVNHEHUNSX 1
obpasytowmecs npm 3Tom
YacTULbl: TOMOJINTUYECKINIA
pa3pbiB (cBO6OAHLIE
pagukanbl) n
reTeponMTUYeCKNn paspbiB
(KapboKaTUOHbI 1
KapboaHMOHbI).
DNeKTPOHHOEe 1
NPOCTPaHCTBEHHOE
CTPOEHME 3TUX HacTuL, U
aKkTopbl,
obycnosnuBatowme nx
OTHOCUTEJIbHYIO
YCTOMYMNBOCTb.
FroMonnTMYEeCKue peakumnm
paAvKanbHOIro 3aMeLLeHns
y ankaHos ¢ y4actuem C-H
cBssen
sp3-rnbpnansoBaHHOro
aToMa yrnepoga. Peakuumn
cBobogHoOpaanKanabHOro
OKUCJIEHNSA B XXNBOW
KneTke. AKTUBHbIE
(pagvkanbHble) opMbl
Kucaopoga.
AHTNOKCUOAHTDI.
Bronornyeckoe 3HavyeHue.
Peakuun anekTpodunibHOro
npucoennHeHus (Ae):
reTeponmTuyeckmne
peakuuu ¢ y4actuem [un-
cBs3N. MexaHU3M peakumin
rajoreHnpoBaHns 1
rmapataumm aTueHa.
KNCNOoTHbIN KaTanus.
BnnsiHne cTaTuyecknx n
ONHaMUYeCKNX PakTopoB
Ha pPernoceneKTMBHOCTb
peakuun. OcobeHHOCTHN
peakuum npnucoeanHeHns
BOAOPOACOAEPKALLNX
BeLwecTB K Mn-ceasun y
HECMMMETPUYHbIX aJIKEHOB.
Mpasnno MapKoBHUKOBA.
OcobeHHOCTHN
3J1eKTPOPUIILHOIrO
npucoeanHeHns K
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COMPSA>XEHHbIM CUCTEMAM.
Peakuun anekTpodunibHOro
3aMeLlleHuns (Se):
reTeponmTmnyeckmne
peakumun C yd4actmem
apoMaTN4eCKOW CUCTEMBI.
MexaHn3m peakummn
3J1eKTPOPUIILHOIO
3aMeLlleHns B apeHax.
Cnrma-KoMnneKkcsol.
Peakuun ankmnnpoBaHus,
aumnmMpoBaHums,
HUTPOBaHWS,
CynbPNpoBaHuA,
rasioreHMpoBaHNs apeHos.
MpaBwuno opneHTaunmun.
3amectutenu I-ro n ll-ro
pona. OcobeHHOCTH
peakunn 3neKTpouabHOro
3amMelleHns B
reTepounknax.
OpueHTupyoLiee BAnsHne
reTepoatomoB. Peakuun
HYKJ1eo(punibHOro
3ameuleHuns (Sn) y
sp3-rnbpnansoBaHHOro
aToMa yriepoga:
reTeponmTmnyeckmne
peakuuun, 06ycnoBsieHHbIE
nonsipnsaunen curma-ceasmn
yrnepoa-retepoaTtom
(ranoreHonponsBoaHbIE,
CnupThl). BnnsaHne
3/IEKTPOHHbIX U
NMPOCTPaHCTBEHHbIX
(aKTOpPOB Ha peaKkLUNOHHYI0
CrMocobHOCTb COeaMHEHUN B
peakumax HyKneoubHOro
3amelleHuns. Peakuuns
rmaponnsa
ranoreHonpou3BOAHbIX.
Peakuun anknnnposaHus
cnupToB, (heHOI0B, TUOJIOB,
CyNbpnaos, aMmMuaka n
aMUHOB. PoJib KUC/IOTHOIO
KaTanumsa B
HYKN1eoPUJIbHOM
3ameLleHnmn
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rMAPOKCUJIBHOW FPynMbl.
[Ne3amMmnHupoBaHune
CoefIHEHUI C NepPBUYHON
aMWHOrpynnomn.

Buonorunveckas posib
peakunin ankKnampoBaHus.
Peakuun anMmMmnHmnpoBaHus
(BerngporanoreHmpoBaHue
, ferngpatauus).
MoBbilweHHasa CH-
KUCJIOTHOCTb Kak MpuynHa
peakunin SAMMUHNPOBAHNS,
COMPOBOXXAAOLLMX
HyKNieodusibHoe
3aMelleHmne y
sp3-rnbpnan3nNpoBaHHOro
aToMma yrnepopa. Peakuun
HYK1€0(NNbHOro
npucoeanHeHus (An):
reteponmTnyeckmne
peakuuun c y4actmem nu-
CBSA3M Yr1epoa-KUCnopos
(anbOernabl, KETOHbI).
Knaccbl KapboHMbHbIX
COeaNHEHMI.
Mpepctasutenu.
MNonyyeHne anboernaos,
KeTOHOB, KapbOHOBbLIX
kucnot. CTpoeHune n
peakuMoHHas CnocobHOCTb
KapboHMABbHOM Fpynnbl.
BnnsHne s3neKTPOHHbIX U
NMPOCTPaHCTBEHHbIX
akTopoB. MexaHn3m
peakunn An: posb
NPOTOHNPOBAHMNSA B
MOBLILLUEHUN PeaKLIMOHHOWN
cnocobHocTn kapboHuna.
Bronornyeckn BakHole
peakuun anbaernaos u
KETOHOB - FrMapupoBaHue,
OKUncneHune-
BOCCTaHOBJIEHNE
anbaernnos (peakuuns
OUCMyTaumn), oKUcieHme
anbpernpos, obpasoBaHme
UNAHIMOPUHOB,
rmapaTtaumns, obpasoBaHune
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nonyaueTtanen, NMMHOB.
Peakuuun anbfosnbHOro
NPUCOANHEHNS.
Buonorunyeckas
3Ha4YMMOCTb. Peakunm
HYKJ1eo(pnibHOro
3aMelleHmns y
Sp2-rmbpnan3npoBaHHOro
aToMa yrnaepona
(kapboHOBbIE KUCNOTbI N UX
PYHKLUNOHaIbHbIE
npon3BoAHble). MexaHu3M
peakunn HyKn1eomuabHoro
3ameuleHuns (Sn) y
Sp2-rnbpnansnpoBaHHOro
aToMa yrnepogna. Peakuun
aunINpoBaHMnS -
obpa3oBaHWe aHrMapnaos,
CNIOXKHbIX 3¢pNPOB,
CJTIOXKHbIX TMO3(PUNPOB,
aMnaoB- N 0bpaTHbIE M
peakunn rmaponmsa.
Buonorunveckas posib
peakunin aunanpoBaHmns.
KuncnoTHble cBONCTBa
kapboHOoBbIX KMcnoT no O-H
rpynne. Peakuun
OKUNCNIEHNA 1
BOCCTaHOBJIEHNSA
OpraHMyYecKmnx coeanHeHnn.
OkucnnTenbHo-
BOCCTaAHOBMUTEJIbHbIE
peakunun, 3NeKTPOHHbIN
MexaHun3Mm. CTeneHn
OKWC/IeHNSA aTOMOB
yrnepona B opraHn4yeckmnx
coefnHeHnax. OkncneHne
NepBMYHOr0, BTOPUYHOIO U
TPeTU4YHOro aToMoB
yrnepona. OKncnaemocTb
pa3/INYyHbIX KNaccoB
OpraHMYyecKnx coeNHeHnn.
MyTn yTunmnsaumm
Kncaopoaa B KJ1eTKe.
JHepreTunyeckoe
okuncneHune. OKcmpasHole
peakuuun. OKkucneHve
OpraHn4YecKux BeLlecTB -
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OCHOBHOW UCTOYHUK
3Heprun oNis XxeMoTpodoB.
[MnacTnyeckoe oKNCNeHMe.
OKcureHasHble peakuuun.
BoccTaHoBnieHne
OpraHMYeCcKnX CoeANHEHWNNA.
Paszpnen 2. MmopokcucoeguHeHUs. YK-1.1; YK-1.2; YK-1.3; 3HaTb: QPU3NKo- , Cnanp-nekuus
Kucnopoacopepxawme CnunpTbl N PeHoNbI. XUMNYECKYIO CYLLIHOCTb

KJlacCbl OpPraHnYecKmx
BewlecTs. Tema 2.1.
Mopokcnco-egMHeHMS.
Tema 2.2. KapboHunbHble
CcoeanHeHMs.

KapboHunnbHble
coeavHeHns. Anbaernasl n
KeTOHbl . KapboKCusnbHble
coeanHeHns. KapboHoBsble
KUCNOTHI.
TMAOPOKCUKNCNOTHI.
KeTOHOKNCNOTHI.

nNpoL.eccoB, MPONCXOAALLNX
B )XMBOM OpraHu3sMe Ha
MOJIEKYJIAPHOM,
KJIeTOYHOM, TKaHEBOM "
OpraHHOM YpPOBHSAX; YMeTb:
nosb30BaTbCs
HoMeHknaTypon IUPAC ons
COCTaB/IeEHNA Ha3BaHWUA Mo
hopMysiaM TUMUNYHBIX
npeacTasutenen
610510rNYeckn Ba>kKHbIX
BellecTs; Bnagetsb:
HaBblkamMun NCMNob30BaHNSA
MOJNYYEHHbIX 3HAHWI B
npowecce nsy4eHus
oucumMnanHel B byayuien
Bpa4yebHON NpakTukKe

Pasnen 3. buononmmepsl n
X CTPYKTYpPHblE
KOMMOHEHTLI. Tema 3.1.
Bbrnonormyeckn Ba>kHole
asoTcofepxxalime
reTepounKbl

KoHdurypaums.
OnpepeneHue.
SHaHTnoMepus n
nuactepeomepus Kak
pa3oBuUAHOCTYU
KOHUrypaLunoHHON
nsomepumn. XmpasibHOCTb
MOJIEKYJT OpraHnY4eCcKnx
COeNHEHNN KaK NpuynHa
ONTU4YeCKOWN n3omepun.
CTepeounsomepusi MoneKyn
C OAHMM LLEHTPOM
XMpPanbHOCTKN
(3aHaHTHOMepus).
OnTnyeckas akTUBHOCTb.
nuuepnHoBbLIN anbaerng
KakK KOH(pMrypaunoHHbIN
cTaHgapT. MNpoeKUnoHHbIe
dopmysibl duiepa. D n L-
Cuctema
CTEPEOXUMUNYECKON
HOMEHKNaTYypbl.
Mpeactasnenuns o R,S-

YK-1.2; YK-1.1; YK-1.3;

3HaTb: U3nNKo-
XMMUNYECKYI0 CYLLIHOCTb
MpoLLeccoB, NPONCXOAALLNX
B )KVMBOM OpraHu3Me Ha
MOJIEKYJISIPHOM,
K/1Ie€TOYHOM, TKaHEBOM U
OpraHHOM YpOBHSAX; YMeTb:
noJsib30BaTbCA
HoMeHknaTypon IUPAC ans
COCTaBJ/IEHUSA Ha3BaHUM MO
opMysiaM TUMMNYHbIX
npeacTtaBuTenen
6ronornyeckn BaxKHbIx
BellecTB; BnageTb:
HaBblkamMy MCNosib30BaHUA
MOJIy4YeHHbIX 3HaHUN B
npouecce nsyyeHus
ONCUMNANHBI B By ayuien
BpayebHOM npakTuke.

, Cnanpg-nekuus

19/56




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
HOMeHKaType.

CTepeounsomepus MONeKyn
c ABymMsA n 6onee ueHTpamu
XUPanbHOCTU:
3HaHTMOMepUs n
huactepeomepus.
CTepeounsomepus B pagy
CoelNHEeHNN C ABONHOMN
cBasbto (Mu-
nonactepeomepus). Lnc- n
TpaHC-n3oMepsbl.
CTepeounsomepus n
brnonornyeckas akTMBHOCTb
OpraHNyYecKux CoeaNHEHUN.
Knaccundgukaums
reTepounkIoB.
MATnYNeHHble unKIbl C
OOHUM reTopoaToMOM.
Muppon, dypaH, TMOdEH.
TeTpanupposibHblie
coeauHeHuns (nopduH,
MopgUPUHBI, FeM -
buonormnyeckas poJsib.
WNHpon n ero nponssofHble
- TpunTOohaH, TPMNTaMUH,
CEepPOTOHMH.
5-HUTPONPON3BOAHbIE
bypaHa - pypaunniuH,
PypasosIMaoH Kak
bakTepmunaHble
npenapaTbl.
TeTparugpoTnodeH Kak
KOMTMOHEeHT BUTaMmmHa H -
6rnoTnHa. NMATNYNEeHHbIe
LMKAbI C ABYMSA
reTopoatomamu. MNupason,
UMMAason, TUason.
[Mpon3BoaHble NMMUpasona -
TMMCTUANH U TUCTaMUH.
[Mpon3BoaHble
5-okcunupasona Kak
»XKapornoHmxatoLme n
aHaJreTn4yeckue cpencTaa
(@QHTUNNPWH, aMNAONUPKH,
aHanbruH, 6yTaanoH).
[Mpon3BoaHble Tnasona -
BUTaMuH B1 n
Hopcyibaszon.
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TrnasonnpunH Kak
KOMMOHEHT aHTUONOTNKOB
rpynnbl NeHNLUIIMHa.
LLlecTn4YneHHble LUKAbI C
OHMM reTepoaToMOM.
MpNANH, XNHONNH,
WN30XMHONVH, aKpUOWH.
[Mpon3BoaHble NMpUANHA -
HWKOTMHOBAs KNCJIOTa 1 ee
amunp (0OCHOBa CTpoOeHuns
HAL(®)+, yyacTne B
brnonormnyeckom
OKUCNIEHUWN), AINNNPUANH
KakK OCHOBa CTPOEHUSs
aHajlbreTuka npomMepnona,
N30HUKOTUHOBAS KUC/0Ta n
NpoTNBOTY6EpKYyIe3Hble
npenapaTbl Tyba3ng n
pTMBa3na, NMPUOOKCanb
(BuTamuH B6).
Mpon3BogHble XMHOJINHA -
aNKanoung XMUHWH,
6akTepnumgHble
npenapaTbl 3HTEpPOCeNTOoN
n 5-HOK. Aapo
N30XMHOJIMHA KakK OCHOBa
asikanongoB onus -
CMa3MoNnUTUKOB
(nanaesepuH) n
aHaNreTnkos (MOpurH).
Mpon3BoaHble akpuanHa -
nesvHpuunpyowme
cpenctsa. LLlecTnyneHHsle
UMKNbI C OBYMSI
reTopoaToMamu.
MupumMnanH n ero
NMpPon3BOAHbIE - ypaLu,
TUMWH, UATO3UH Kak
KOMMOHEHTHBbI
HYK/JI€MHOBbIX KUCNOT.
Mpon3sBoaHble NMPUMUANHA
- leKapCTBEHHblE
npenapaTbl: opoTaT Kanus,
MeTunTruoypauun,
6apbuTtypaThl. YyacTume
nMpUMNANHa B

obpasoBaHun BUTaMuHa B1.

buunknmnyeckue
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(KOHAEHCUpPOBaAHHbIE)
retepouukbl. NypuH n ero
NpPoOn3BOAHbIE - AAEHWH 1
r'YaHWH KaK KOMMOHEHTHI
HYKJIEMIHOBbIX KUCJIOT.
OKcmMnponsBogHble NypuHa
- TUMOKCAHTWUH, KCaHTUH,
MO4YeBas KMcaoTa.
Bruonorunyeckas ponb.
OnpepeneHve n
Knaccngukauus
BUTaMUHOB. icTopuns
OTKpPbITUA N N3YYEHNS
BUTaMNHOB. Posb
BUTaMMHOB B
KN3HEe[EeATesIbHOCTN.
MoTpebHOCTb B BUTAaMUHAX
N 003bl BUTAaMUHOB.
AnvMeHTapHble 1
BTOPUYHbIE aBUTAaMUNHO3bI U
r’MNOBUTAMUHO3bI.
FMnepBNTaMNHO3LI.
OTnenbHble
npepcTaBuTenn
>KNPOPACTBOPUMBIX N
BOLOPACTBOPUMbIX
BUTAMUHOB - XMMN4ecKas
npupoaa, CyTo4yHas
noTpebHOCTb, NPOSABIEHNS
aBUTAMMHO30B,
KohepMeHTHas 1 nuHble
pOJiN B OpraHu3me.
AHTUBUTAMUHLI. MeToabl
npeaynpexaeHums
BUTAMUHHON
HeOoCTaTOYHOCTH,
rnpenapaTbl BUTAMUHOB,
BUTAaMUHU3ALNA MULLEBBLIX
NpoayKTOB. ANKasniongbl.
OnpepeneHve.
PacnpocTpaHeHue B
npupoae. Xmummnyeckas
npupoda un
Knaccnukaumns.
Ankanounpgbl -
JNleKapCTBEHHble
rnpenapaTbl: NPON3BOAHbIE
nupuavHa, nunepuanHa n
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NUPPONNANHA - HUKOTWH,
KOKaWH 1 aTpomnuH,
NPOn3BOAHbIE KCAHTUHA -
KohenH, TeobpoMUH n
TeoUIH, NPON3BOAHbIE
WHA0Na - pe3eprnuH,
CTPUXHWH, MUNOKaPNuH,
NPOn3BOAHbIE XMHOJIMHA -
XVHWH, U30XMHONINHA -
MOPUH N MNanaBepuH.
AHTNONOTUKN.
OnpepeneHue.
PacnpocTpaHeHue B
npupoge. XumMmmn4eckas
npvpopaa. NeHnunNInHLI -
Nnpon3BOAHbIE
NeHNUNIIaHOBOW KUCOTHI,
uedanocnpoviHbl -
Nnpon3BOAHbIE
uedanocnopaHoBon
KNUCNOThI, TETPALUNKINHBI -
Npon3BoAHble HaTaLeHa,
CTPeNTOMULVHBI -
aMUNOrJINKO3NAbl.
NonycnHTeTn4yeckme
AHTUONOTUKN.

Tema 3.2. Yrnesogsbl.

MNepeBapuBaHne
yrnesonos. BcacbiBaHue
yrne-sofoB. TpaHcnopT
roKo3bl. HapylweHus nepe-
BapuBaHWA 1 TpaHCNopTa.
AKTNBHbIE (DOPMBbI
r/IIOKO3bl.
dochopunmposaHmne n
pedochopuan-posaHne
roKo3bl. FnnkoreHes
(CMHTE3 rnMKo-rexHa).
nnkoreHonns (pacnag
rnavkoreHa). HapyweHums
obmeHa rankoreHa.
OCHOBHbIe NyTH
kaTabonmsma rnoKosbl.
A3p0O6HbIN FANKONS.
BanaHc AT®. AHaspobHbIN
rankonuni. banaHc ATO.
Perynaumsa rnmkonmsa un
r/IIOKOHeoreHesa.
Perynaunsa conep>xaHus

YK-1.3; YK-1.1; YK-1.2;

3HaTb: PU3UKO-
XVMUNYECKYI0 CYLLIHOCTb
npoLeccoB, NPOUCXOAALLNX
B XKMBOM OpraHu3sMe Ha
MOJIEKYJIAPHOM,
KNeTO4YHOM, TKaHEBOM
OpraHHOM YpPOBHAX; YMeTb:
nosb30BaTbCA
HomeHknaTypown IUPAC gns
COCTaBJ/IEHNS Ha3BaHW Mo
hopMysiaM TUNMMUYHbIX
npeacrtasmTenen
6ronormnyeckn BaxKHbix
BewecTs; BnapgeTs:
HaBblkamMun NCMosib30BaHUA
MoJIy4eHHbIX 3HaHWIA B
npouecce nsyyeHus
ONCUUNANHBI B Byayuien
Bpa4ebHON NpakTnke

, 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
rJIIOKO3bl B KPOBW.
OkncnnTenbHoe
nekapbokcunmpoBaHue

MNBK. Unkn Kpebca.
SHepreTnyeckuin speexT.
MeH-To3HOo-hocthaTHbIN
nyTb NpeBpaLLeHNs
rnoko3sbl. MeTabonnsm
reKkcos.

Tema 3.3. AMUHOKUCO-ThI N
6enkn

MpenctaBneHne o benkax,
ponb 6enKoB B Opra-Hu3me.
DU3NKO-XMmM4eckmne
cBoKcTBa 6enkos:
MOJIeKYIsipHas Macca,
N3031eKTpuyeckas To4ka,
PacTBOPMMOCTb U
ocaxaaemocTb 6enkoB.
Fmapo-nn3 Kak MeTop,
n3yyeHns cocTaBa 6enkos.
Co-BpeMEHHbIe
npencTaBneHUs o
CTpYKType 6enko-son
MOJIEKYJIbl, METObI
N3yYeHUs CTPYKTYpbI
6enka. Bnonornyeckas
poJsib OTAENbHbIX NpeacTa-
BUTENEeNn NpocTbIX U
CNOXHbIX 6enkoB. MnKo3un-
NnpoBaHHble 6enkn,
rIMKO3UIMPOBAHHbIN remMo-
rnobuH, onarHocTmyeckoe
3HavyeHue ero onpepne-
neHuns. deTanbHbIN
remorsiobuH.

YK-1.1; YK-1.2; YK-1.3;

3HaTb: ocobeHHOCTH
KNCNOTHOOCHOBHbIX
CBONCTB @MUHOKUC/IOT 1
6e5KoB; KOINYeCcTBEHHOE
onpegneneHne benka.
MocTpoeHune
KanMBpPOBOYHbIX KPUBBIX.
Ounanun3 6enkoB. BymaxkHas
XpomaTorpadus
aMUHOKMNCAOT. YMeTb:
NpPOrHoO3MpoBaTb
HanpaB/ieHue n pesyabTaT
HU3NKO-XUMUNYECKNX
NMPOLLECCOB U XUMUYECKUNX
npespaLleHni
610510rNYeckn Ba>kKHbIX
BelwecTs. BnageTsb:
XMMUNYECKON n
bnoxmmmyeckom
TepMuHosornen;

, Cnanp-nekuus

Tema 3.4. CnoxxHble 6enku

KoHbloOrnpoBsaHHble
(cnoxxHble) 6enkn: Hykneo-
NPOTEWNHbI,
XPOMOMPOTENHBI,
dochonpoTenHsbl,
rIMKOMNPOTENHBI,
NpPOTEOrIKaHbI,
JINNONPOTEN-HbI,
MeTaJIoNPOTENHDI,
CNOXHble 6enku-
epMeHTblI.
HykneonpoTenHbl: posb B
ABNIEHNAX
HacneacTBeHHOCTK; obwas

YK-1.2; YK-1.1; YK-1.3;

3HaTb: NPOCTbIE U C/IOXKHbIE
6enkn, HyKNenHoBble
KUCNOTbI, (hepMEHTHI
YMeTb: N0N1b30BaThbCS
PU3NYECKUM, XUMUYECKNM
1 BMONOrNYeCcKNM
obopynoBaHneMm; BnaneTb:
noHsTMeM 06 opraHusme
KakK equHOM L|esioM;
HaBblKaMu
camocToAaTeNbHON paboThbl €
broxmummyeckom
nTepaTypown, BeCTU NOUCK
Heobxoanmonm

, 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

XapakTepucTuka 6en-KoBbix
N MOJIMHYKNEOTUAHbIX
KOMMOHEeHTOoB. HapyLueHune
obMeHa NypuHOBbIX
HyKneoTuaoBs (noparpa,
cuHgpom Jlewa-HanaHa).

MHGOopMaLun, npespallaTb
npo4YnTaHHOE B CpeacTBo
Ana peweHna
bnoxmmmyecknx 3agayd

Tema 3.5. HyknenHoBble
KUCOTHI.

LleHTpanbHasa gorma
6vonorun. Tunebl
MaTPUYHbIX CUHTE30B.
Obuwasn cTpyKTypHas
OopraHu3aums HyK1eoTUAOB.
MypuHOBbIE OCHOBaHWA,
BX0AALLME B COCTaB
HykneoTunaos. CTpoeHue
AT®. HomeHknaTypa
HyKneoTnaos. NepsnyHas
cTpykTypa OHK. BTopniHas
cTpykTypa OHK. Mpasuno
Yapradda. TpeTnyHas
cTpyKkTypa AHK
(cynepcnnpanunsaums OHK).
Benkun, cesA3biBaoLmnecs ¢
OHK. N'eHeTn4yeckasa
cnMcTemMa MUTOXOHAPUNA.
MNepBnYyHas, BTOpUYHas,
TpeTnyHasa cTpykTypa PHK.
Twunbl PHK. CTpykTypa
TpaHCnopTHbIX PHK.
MaTpuyHble PHK.
Pn6ocomanbHble PHK.

YK-1.3; YK-1.1; YK-1.2;

3HaTb: CYLLHOCTb
MpoLLeccoB, NPONCXOAALLNX
B XKMBOM OpraHu3Me Ha
MOJIEKYJISIPHOM,
KNEeTOYHOM, TKAaHEBOM U
OpraHHOM YPOBHSAX; YMETb
MoJsib30BaTbCsA PU3NYECKUM,
XUMUYECKUM 1
brnonormnyecknm
obopynoBaHueM; BnafeTb
OCHOBHbIMU MeNKO-
brnonormnyecknmm
MOHATUSAMU, TEPMUHAMU N
3aKOHaMu, HaBblkaMu
NpPakTUYeCKoro
ncnosib3oBaHus Nprnbopos.

, Cnanp-nekuus

Tema 3.6. Jlunuasl

Nvnnpbl: KNnaccnpukaums,
buonormnyeckas poJsib.
Ba)kHenwmne nunnabl
TKaHeln 4yesioBeka.
Tpuauunnravueponsi,
CTpoeHue,
pacnpocTpaHeHue.
Fnmkonunngebl,
dochonunuibl,
chuHronMnnabl, cTeponabl,
CTPOEHWe, IoKannsauns.
XKVpHble KUCNOThI.
CTpoeHune, yHKLUN.
Pe3epBHble nununasbl n
amnnabl MembpaH.
Bo3pacTHble ocobeHHOCTH
NMNUAHOro cocTaBa KPOBMU.

YK-1.1; YK-1.2; YK-1.3;

3HaTb: PM3UKO-
XVMUNYECKYI0 CYLLIHOCTb
npoL.eccoB, MPOMCXOAALLNX
B )KMBOM OpraHu3sMe Ha
MOJIEKYJISAPHOM,
KJIeTOYHOM, TKaHEBOM "
OpraHHOM YPOBHAX; YMeTb:
NnoJib30BaTbCA
HoMeHknaTypon IUPAC ons
COCTaBJ/IEHNS Ha3BaHW Mo
hopMysiaM TUNMNYHbBIX
npeacTasutenen
bronormnyeckn BaxKHbIX
BellecTs; Bnagetsb:
HaBblkamMun NCMob30BaHNSA
NOJly4eHHbIX 3HaHW B
npouecce nsyyeHus
OucuMnanHbl B byayuien

, Cnanp-nekuus
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CemMm HauMmeHoBaHue TeMbl TpyAsoeMKocTb (4achl) 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
Bpa4yebHOM NpaKTukKe.
NTOIO: 16
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5.5. MpakTuyeckue 3aHATUA, UX HAMUMEHOBaHUe, coaep>XaHue n o6bLeM B Hacax

Cem Ne paspena oMCUUNINHDI HauMmeHoOBaHMe NpakKTUYeCKUX 3aHATUMA 06bem B yacax
[o1:]e) 390 0390
1 2 3 4 5 6
2 Pazpen 1. OCHOBbI CTPOEHUS U PEaKLMOHHOMN MpaBuna paboTbl B nabopaTopun n obpawieHns ¢ npubopamMmmn, XMMNUYECKMMIN peakTBaMun 2
CNOCOBHOCTN OpraHNYecknx coeguHEHNN. PeweHune 3agay no TeMe «Knaccugumkaums n HOMeHKIaTypa opraHnYeckux CoeguHeHnn»
BeepeHue B npeameT. Tema 1.1.
Knaccndpukaumsa v HoMeHkaTypa opraHu-
YEeCKNX coeanHEeHnNn
2 Tema 1.2. Teopus CTpOe-HUS OpPraHNYeCcKmX PelleHne npakTnyecknx 3agad Ha Temy «l3omepuns opraHN4eCKnux coegnHeHnmn» 2
coeagn-HeHun A.M.bytneposa. Tema 1.3.
N3omepuns op-raHN4YeCcKUx coe guHEeHnn
2 Tema 1.4. B3anMmHoe BAN-AHNE aTOMOB: MexaHn3Mbl peakL i OpraHnYeckux coegmHeHuin. OKUCIEHNE U BOCCTaHOBJIEHNE 4
MPUYNHbI BO3HUKHOBEHUS, BUAbLI 1 CNOCObObl ero | opraHnyYecknx Co-e ANHEHWA.
nepefayv B MoJieKysiax opraHu4yeckumx
coegnHeHnn. Tema 1.5. KUCNOTHOCTb 1
OCHOBHOCTb OPraHNYeCKUX COeANHEHUN.
2 Pazpgen 2. Kucnopoacogep>kalime Kaaccol MrmppokcncoeanHeHus. CnnpTol N heHonbl KapboHWbHbIe coeanHeHus. Anbaernabl n 4
opraHmyeckmx sewecTB. Tema 2.1. TMAPOKCUNCO-| KETOHbI
efnHeHuns. Tema 2.2. KapboHunbHble
CcoeNHEHMS.
2 Paspen 3. bnonoaummepsl N NX CTPYKTYPHbIE Bbuonormnyeckn Ba)KHble azoTcoaep Kallme reTepoumnkibl 2
KOMMOHEeHTbI. TeMa 3.1. buonorn4yeckn Ba>kHole
asoTcogepxkawme reTepoumnKkibl
2 Tema 3.2. YrneBoabl. OnpepeneHne akTUBHOCTU CyKUMHaTAernaporeHassl B Mblluax. KosnyecTtseHHoe 4
onpegeneHue nmpyesa-Ta B moye. OnpeneneHne KOHUEHTPaL MK IFI0KO3bl B KPOBU
(hepMeHTaTUBHbLIM METOAOM (C MOMOLLbI0 MPpUbopa KOHTPOIS YPOBHS F10KO3bl B KpoBu ONE
TOUCH BASIC PLUS)
2 Tema 3.3. AMUHOKNCNO-TbI N 6enkun LiBeTHble peakunm Ha aMUHOKUCAOThI 1 6enkun. OcakaeHne 6enka opraHU4YecKMMun 4
PacTBOPUTENSAMU U CONAMU TSHKENBIX MeTansoB PasaeneHne 6e1K0B CbIBOPOTKN KPOBU
MeTOoA0M 31eKTpodhopesa Ha NJIeHKax N3 aueTaTa Lessios03bl
2 Tema 3.4. Cno)xHble 6enkun BbigeneHve n aHaams XMMnU4eCckoro coctaBadocornpoTenHoB 1 rNIMKONPOTENHOB 2
2 Tema 3.5. HyKN1enHoBble KUCAOThI. AHaIN3 XMMNYECKOro CoOCTaBa HYKJIeoNnpoTennos 2
2 Tema 3.6. Jlunuasl Ba)kHenwwne nunnabl TKAHEN YenoBeKa. 4
2 Tema 3.6. Jlunugbl Ni3y4eHne guHaMuKn rnga- N3y4yeHne aMHaMuUKM rngposmsa TpUuauuaranLepmHoB Nog 4ENCTBMEM NaHKpeaTNYeCcKom 2
posn3a TpUauuarinLepuHoB Nog AencTenemM nunasbl. OnNpegeneHne cogepxaHnsa CyMMapHbIX IMANUOO0B B CbIBOPOTKE KPOBU MO peakuun ¢
rnaHKpeaTu- YeCKown nmnasbi cynbdodocthoBaHNINHOBLIM PEAKTUBOM
UTOrro: 32

CHMyﬂHLI,VIOHHbIe 3aHATUA, UX HaUMeHOBaHue, coaep>XaHue m ob6beM B yacax

Y4ebHbIM MJIaHOM He MpenycMOTPeHO
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5.6. JJabopaTopHblie 3aHATUA, UX HAUMeHOBaHue U ob6beM B Hacax

Y4eOHbIM MIaHOM He NpeaycMOTPEHO

5.7. MpuMepHasa TeMaTUKa KypPCOBbIX NPOEeKTOB (paboT)

Y4eO6HbIM MJIaHOM He NpeaycMOTPEHO
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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

2 Pa3zpen 1. OCHOBbI CTPOEHUS N peaKLMOHHOWN BHeayauTopHasa paboTa: nogrotoska K nabopaTopHoOMy 3aHATUIO; paboTa C 1 3
CNOCOBHOCTUN OpraHNnyYeckmnx coegnuHEeHNN. NTepaTypon N NHTEepHeT-pecypcaMun; N3y4yeHne MaTepunasna no NeKunsam; peleHmne | Hepens
BeepneHue B npeamet. Tema 1.1. 3a4au;

Knaccugukaums n HoMeHKNaTypa
OpraHnyecknx coeanHeHnn

2 Tema 1.2. Teopuns CTpOE-HUSA OPraHNYeCcKmX BHeayauTopHas paboTa: nogrotoBka K nabopaTopHOMy 3aHATUIO; paboTa C 2 3
coegn-HeHun A.M.byTtnepoBa. Tema 1.3. NNTepaTypon N NHTEPHET-pecypcaMn; N3y4yeHne MaTepuasa no NeKUnsM; peleHmne | Hepens
N3omepuns op-raHN4eCKUx coegnHeHnn 3ajav;

2 Tema 1.4. B3auMHOe BAU-SHUE aTOMOB: BHeayauTopHasa paboTa: nogrotoeka K nabopaTopHOMy 3aHATUIO; paboTa C 3 3
MPUYNHbI BO3HUKHOBEHMWS, BUAI U CrOCObbI €ro | NMTepaTyponl n UHTEPHeT-pecypcamMm; n3yyeHne matepurana no IeKunaM; pelleHne | Hegens
rnepenayun B MoaeKylax opraHn4eckmnx 3ajav;
coeauHeHun. Tema 1.5. KncnotHoCcTb 1
OCHOBHOCTb OpPraHn4yecknx CoeguHeHNN.

2 Pa3zpen 2. Kncnopopcogepxalime Knaccol BHeayanTopHasa paboTa: noarotoska Kk nabopaTopHOMy 3aHATUIO; paboTa C 3 3
OpraHnyeckmx sewecTs. Tema 2.1. TMAPOKCUCO-| INTEpaTypon N MHTEPHET-pecypcaMun; nsyveHne matepmana no Jekumsam; peleHne |Hepens
eaunHeHuns. Tema 2.2. KapboHunbHble 3apavy;
coeHeHns.

2 Pazpen 3. buononnmepsl 1 X CTPYKTYpPHbIE BHeayauTopHasa paboTa: nogrotoBka K nabopaTopHoOMy 3aHATUIO; paboTa C 4 3
KOMMOHEHTbI. TeMa 3.1. BUonorn4yeckn BaxkHble | NMTEPaTYPON N UHTEPHET-pecypcamMm; nlyyeHne matepurana no JeKUnaM; pelleHne | Hegens
asoTcogepKalime reTepounkibl 3ajav;

2 Tema 3.2. Yrnesogbl. BHeayauTopHasa paboTa: nogrotoBka K nabopaTopHOMy 3aHATUIO; paboTa C 5 3
NNTepaTypon N NHTEPHET-pecypcaMn; N3y4yeHne MaTepuasa no NeKUnsM; peleHmne | Hepens
3ajav;

2 Tema 3.3. AMUHOKNCNO-TbI N 6enkun BHeayauTopHasa paboTa: nogrotoeka K nabopaTopHOMy 3aHATUIO; paboTa C 6 3
NNTepaTypon N NHTEPHET-pecypCcaMn; N3y4yeHne MaTepuasna no NeKUnsM; peleHmne | Hepens
3ajav;

2 Tema 3.4. CnoxxHble 6enkun BHeayauTopHasa paboTa: nogrotoBka K nabopaTopHoOMy 3aHATUIO; paboTa C 6 3
NNTepaTypon N NHTEPHET-pecypCcaMn; N3y4yeHne MaTepuasna no NeKUnsM; peleHmne | Hepens
3ajav;

2 Tema 3.5. HyknenHoBbIie KUCNOThI. BHeayauTopHasa paboTa: nogrotoBka K nabopaTopHoMy 3aHATUIO; paboTa C 7 3
NNTepaTypon N NHTEPHET-pecypcaMn; N3y4yeHne MaTepuasna no NeKUnsM; peleHmne | Hepens
3ajav;

2 Tema 3.6. Jlunugbl BHeayaunTopHasa paboTa: nogrotoBka K nabopaTopHOMy 3aHATUIO; paboTa C 8 3
NNTepaTypon N NHTEPHET-pecypcaMun; N3y4yeHne MaTepuasna no NeKUnsM; peleHmne | Hepens
3ajav;

2 Tema 3.7. lunugsbl BHeayauTopHasa paboTa: nogrotoBka K nabopaTopHOMy 3aHATUIO; paboTa C 9 3
NNTepaTypon N NHTEePHET-pecypcaMn; N3y4yeHne MaTepuasna no NeKUnsM; pelleHne | Hepens
3ajav;

NTOro: 33
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Cem Paspensi u TeMbl paboyent nporpaMMbl MepeuyeHb gOMaLUHUX 3afaHUM U APYrMX BOMPOCOB AJIA CaMOCToATeNbHOro | Cpoku O6beM B Yacax
CaMOCTOATEJIbHOIO U3yUYeHus u3yyeHus BbINOJ (e 1> T0) 390 03®0
HeHus
1 2 3 4 5 6 7
5.9. KaneHpapHbin rpacduK BocnuTaTesibHOW paboTbl N0 AUCUMNIUHE
Moaynb HaTta, MecTo nposeaeHus Ha3sBaHue MmeponpusaTus dopmMa nposeneHus OTBeTCTBEHHbIN HLocTuXXeHus
MeponpuaATUs obyualowuxcsa

Monaynb 3 YyebHo-
nccnenoBaTenbCckas u
Hay4Ho-UccnefoBaTeNbCKas
NeATenbHOCTb

mapT, 2027 r., ®rb60OY BO
«MI'TY»

MpakTnyeckas paboTa ¢
3/1eMeHTaMun Hay4Houn
paboTbl «/3y4eHune
AUHaMVKN TMApoan3sa
TPUaLMArINLLEPNHOB No4
nencremem
naHKpeaTUYeCKOn mMnasbl»

MpakTnyeckas paboTa
3/1eMeHTaMun Hay4Hou
paboTbl FpynnoBas

Txanwokosa ®.A.

YK-1.1; YK-1.2; YK-1.3;
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6. NepeyeHb yyebHO-MeTOAUUYECKOro obecneyeHus ANA CAaMOCTOATEJIbHOM
paboTbl oOyyaloWwmMxca no aucuunivHe (Mmoaynio).

6.1. MeToaMyeckue ykazaHua (cobcTBeHHble pa3paboTku)

HasBaHue

CcblIKa

577.1(07) M 54 MeToanyeckmne ykasaHusa oas nogroToBKU K
NPakTUY4ECKMUM 3aHATUAM MO AUCLUNINHE
«brnoopraHnyeckas xmumns» : ona CTy4eHTOB
cneunanbHocTen 31.05.02 NMegnaTpus, 31.05.01 JleyebHoe
neno / M-so obpasoBaHus n Hayku P®, ®rE0Y BO Mankon.
roc. TexHon. yH-T, Kad. Mmopdonorum ; coctasutenu:
Haxy»xesa 3.P., HepoBHbix J1.I., Tionbnaposa ®.K.,
Txanwokosa ®.A. - Mankon : b.u., 2023. - 60 c. - TekcT :
3NIEKTPOHHbLIN. - Pe)XuM focTtyna: cBoboaHbIN. - Bubnwnorp.: c.
60 (3 Ha3B.)

http://lib.mkgtu.ru:8002/utils/libdata.php?id=2100059007

6.2. JiuTtepaTtypa ona caMmocTosTesibHOM paboT

HasBaHue

CcblniKa

TiokaBkuHa, H. A. BuoopraHudeckasa xumMuns : y4ebHumk / H.
A. TiokaBkuHa, 0. U. baykos, C. 3. 3ypabsH. - Mocksa :
S0TAP-Meana, 2024. - 416 c. - ISBN 978-5-9704-8434-0. -
TeKCT : 9NeKTPOHHbIN // BC "KoHCyNbTaHT CTyAeHTa" :
[canT]. - URL :
https://www.studentlibrary.ru/book/ISBN9785970484340.html

https://www.studentlibrary.ru/book/ISBN9785970484340.html

Mouvynbckasn, H. H. BuoopraHnyeckas xmMusa : y4ebHunk ans
By30B / H. H. Mo4ynbckas, H. E. MakcnmoBa, B. B. EMenbsaHOB
; NoA, Hay4yHon pepakuuen B. H. YapywwnHa. — 2-e nu3g.,
ncnp. n gon. — Mocksa : Uspgatenbctso OpanT, 2025. — 108
c. — URL: https://urait.ru/bcode/562929

https://urait.ru/bcode/562929

BacunbeBa, C. B. BuoopraHuyeckasa xumus : yyebHoe
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Y4yebHO-MeTOANYECKNE MaTEpPUabl 418 CaMOCTOATENbHOM paboThl 06yYatlowmxcs n3 Yyncna
WHBaNA0B N NNL, C OFpaHUYEHHBLIMM BO3MOXKHOCTAMU 340poBbAa (OB3) npepocTtaBnsatoTcsa B popmax,
afanTMPOBaHHbIX K OrpaHNYeHNAM NX 340PO0BbA U BOCMPUATUS MHpOpMaLmn:

ONs VL C HapyLWeHWAMUN 3peHuns:

B popMe 3/1IeKTPOHHOr0 JOKYMEHTa,
B hopme ayanochanna,
B NevyaTHoM hopmMe Ha A3blke bpanns.

Ona nuy c HapyLWeHMsSMN cnyxa:

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

B MeYaTHOWN hopMe yBeMYEHHbIM PN TOM,

ONs VL C HapyLWeHMAMM ONMOPHO-ABMIraTeIbHOIro annapaTa:

e B revyaTHOW chopme,
e B ()OpMe INEKTPOHHOIr0 LOKYMEHTA,
e B (hopmMe 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 GOPMUPOBAHUA KOMNETEHL UM HaumeHoBaHue y4yebHbIx
(HoMep ceMecTp CorsacHoro y4ebHomy nsaaHy) OUCLUUNJINH,
(e L:>To) 390 03%0 cdopmMupyoue
KOMMeTeHLUUM B npouecce
OCBOEHMSA
obpasoBaTesibHOM
nporpamMmmel
YK-1.1 AHanu3npyeT 3agady, Bblaenss ee 6a3oBble COCTaBAAOLWME, OCYLLECTBASET AEKOMMNO3ULMIO 3a4a4um
34 dunococus
1 XnmMng
12 Buosiorus
12 MoaroToBKa K cAaye u cpava
rocyaapCTBEHHOI0 3K3aMeHa
4 OcHoBbl 3g0poBoro obpasa
MU3HN
1 dDusmKa, MaTemMaTuKa
3 bnosTtuka
2 buoopraHunyeckasa xmmus
YK-1.2 HaxoguT n KpUTUYHECKN aHaM3npyeT nHpopMaumo, HeobxoAuMyo A5 pelleHns NoCTaBJeHHON 3a4a4um
1 XumMng
12 buonorus
12 MoaroToBKa K cAaye u cpava
rocyaapCTBEHHOI0 3K3aMeHa
4 OcHoBbl 3g0poBoro obpasa
KN3HU
1 dunsnka, MaTemMaTuka
3 bnosTtunka
2 BbuoopraHun4yeckas xmmus
YK-1.3 PaccmaTpmuBaeT BO3MOXXHblE€ BapMaHThbl peLleHUs 3a4a4du, oLeHnBas nx AOCTOMHCTBA U HEAOCTaTKu
1 Xnmuns
12 buonorusa
12 lMoaroToBKa K coaye v coava
rocyfapCTBEHHOIro 3K3aMeHa
4 OcHoBbl 3g0poBOro obpasa
MKU3HU
1 dunsnka, MaTemMaTuKa
3 brnosTunka
2 bunoopraHnyeckasa xmmus

7.2. OnucaHue nokKasartesnen u KputepueB oueHUuBaHuA KOMMNEeTeHLU MM Ha Pa3JINYHbIX
3Tanax ux (bOpMMpOBaHMﬂ, onucaHuve WKaJsibl oOueHUuBaHusA

MnaHupyembie KpuTepum oueHUBaHUA pe3ysbTaToB OOyuyeHus HauMmeHoBaHue
pe3synbTaTthl HeyAOoBJIETBOPUT | yaoBneTBOpuTen XOpoLuo OTJ/INYHO OLEeHO4YHOro
0CBOEHMSA esibHO bHO cpeacTBa

KOMMETEHLUHU
1 2 3 4 5 6

YK-1: CnocobeH ocyLecTBAATb KPUTUHECKUIA aHaNM3 NpobieMHbIX CUTYyauUnin Ha OCHOBE CUCTEMHOIO0 MoAxoAa,
BblpabaTbiBaTb CTpaTErnio 4ENCTBUN

YK-1.1 AHanm3npyeT 3afady, Bblaenss ee 6a30Bble COCTaBASIOWME, OCYLLECTBASET AEKOMMNO3ULMIO 3a4a4m

3HaThb: - ®parmMmeHTapHble HenonHble 3HaHUs | CchopMupoBaHHble, | ChopMmMpoBaHHbIE CUTYaUWOHHbIE
nornyeckune 3HaHWA HO copepxxalune cucTemMaTumyeckme | 3ajaudn, TecTbl
dopMbl 1 oTAesbHble 3HaHWA
npouenypsl, npobenbl 3HaHUA
cnocobcTeytowme
pediekcun no
nosoay

cobcTBEHHOW 1”
MbIC/INTE/IbHON

neAaTesIbHOCTI.

YmMeTh: - YacTu4Hble yMeHUsA | HenosHble yMeHUs | YMeHUs nosHble, CchopMupoBaHHbIe
apryMmeHTMpoBaHH JonyckawTcs yMeHus

o0 hopMmpoBaTb HebonbLne

cobcTBEHHOE ownbKmn

cy>XxaeHue n

OLEHKY

VHdopMaLunu.

Bnapetn: - YacTu4yHoe HecuctemaTtunyecko | B YcnewHoe n
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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
HaBblKaMu BlafleHne e npuMeHeHune CUCTEMATUYECKOM |CUCTEMaTUYeckoe
COMocTaB/IeHNS HaBbIKaMu HaBbIKOB npuMeHeHnn npumMeHeHue
pasHbIX HaBbIKOB HaBbIKOB
WCTOYHUNKOB fonyckatTcs
NHdopMaLnn C npo6enbl

LLesIbio BbiABIEHUS
NX NPOTUBOPEYUNIA
1 rnovcka
[OCTOBEPHbIX
CY)KOEHUN.

YK-1: CnocobeH ocyLLecTBASATb KPUTUYHECKMIA aHaM3 NPobaeMHbIX CUTYaL WA Ha OCHOBE CUCTEMHOIO nogxona
BblpabaTbiBaTb CTpaTErnto 4eNCTBUN

YK-1.2 HaxoOuT 1 KpUTUHECKM aHaInU3unp

eT nHopmauuio, HeOﬁXO,D,I/IMyIO Ona peweHuna MOCTaBJIEHHOWN 3a4a4u

3HaTb: -
ocobeHHOCTU
CUCTEMHOro n
KpPUTUYECKOro
MbILLIIEHUS 1
O0EMOHCTPUPOBaTh
rOTOBHOCTb K
HeMy;- flornyeckme
hopMbl 1
npouenypsl,
O0EMOHCTPUPOBaThL
CrnocobHoCTb K
pediekcun no
rnosoay
cobcTBEHHOW 1
MbICIUTENIbHON

dparmMeHTapHble
3HaHUA

HenosiHble 3HaHuA

CcdopMupoBaHHsble,
HO cofepxaluune
oTAesIbHble
npobensbl 3HaHUA

ChopmMupoBaHHble
cncTemaTmyeckume
3HaHuA

heaTeNbHOCTH.
YmMeTs: - YacTun4yHble ymeHus | HenonHole yMeHUs | YMeHUs noJiHble, CchopmMupoBaHHbIe
aHann3nposaTb hornyckatTcs yMeHus
NCTOYHUKN HebonbLIne

nHdopMaLum ¢ ownbkmn

TOYKWN 3pEHMns

BPEMEHHbIX "

NPOCTPAHCTBEHHb

X YCNIOBUW NX

BO3HVWKHOBEHUSA

Bnapetsb: - YacTuyHoe HecuctemaTtunyecko | B YcnewHoe n
HaBblkamMu BNajeHune e NpuMeHeHne cMcTeMaTUyeCckoM | cucTemMaTuyeckoe
onpepeneHns HaBblkamMu HaBbIKOB NnpUMeHeHnn npuMeHeHune
NPaKTUY4eCKMX HaBblKOB HaBblKOB
nocnencTsui jonyckatTcs

N3J10)KEHHOI 0 npobensi

peweHna 3aga4un.

CNTYaUMNOHHbIE
3a4ayun, TecCThbl

YK-1: CnocobeH ocyLLecTBASTb KPUTUHECKMIA aHaM3 NPobaeMHbIX CUTYaL WA Ha OCHOBE CMUCTEMHOIO noaxona
BblpabaTbiBaTb CTPaTErnto 4eNCTBUN

YK-1.3 PaccmaTpmBaeT BO3MOXXHble BapMaHTbl pelleHns 3a4ayu, oueHnBas nx 4OCTOMHCTBA U HeJOCTaTKu

3HaTb: -
nlornyeckmne
hopMbl 1
npouenypsl,
cnocobcTByOWME
pedekcun no
rnoesoay
cobCTBEHHOM 1
MbICINTENbHON

®dparmMeHTapHble
3HaHUA

HenosiHble 3HaHuA

CcopMupoBaHHsble,
HO copepxaluune
oTAesIbHble
npobensbl 3HaHUA

ChopmMupoBaHHble
cncTemaTmyeckume
3HaHuA

0EeATENbHOCTW.
YmMeTh: - YacTu4Hble yMeHUs | HenosHble yMeHus | YMeHnsa noJsiHble, CcopMupoBaHHbIE
apryMeHTuUpoBaHH jonyckatTcs yMeHus

0 hopMmpoBaTb HebonbLne

cobcTBEHHOE owmnbKkmn

CyXAeHune un

OLEHKY

VHdopMaunu.

Bnapersb: - YacTu4Hoe HecuctemaTtunyecko | B YcnewHoe n
HaBblKaMu B/lafeHmne e NMpuMeHeHne cucTemMaTUyYeCcKoOM | cucTemaTuyeckoe
onpepeneHns HaBblKaMu HaBbIKOB npUMeHeHnn npuMeHeHne
npakTU4ecKux HaBbIKOB HaBbIKOB

CNTYaUNOHHbIE
3a4ayun, TecCThbl
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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
nocnencTesun fonyckatTcs
N310>KEHHOro npo6enbl
peLleHust 3ajayu.

7.3. Tunosble KOHTPOJibHbIE 3aAadHUA U UHbIEe MaTepuansbl, HeobXxoauMble 017 OUEHKHU
3HaHUM, yMe|-|m7|, HaBbIKOB U (MN1M) onNbiTa AEATEeNIbHOCTHU, XapakKTepu3ylouwux 3Tanbl
cbopmupoaal-ma KOMMNEeTeHLUUNn B npouecce ocsoeHusn oGpasoBaTeanoﬁ nporpamMmmbl

7.3. TunoBble KOHTPOJIbHbIE 3a4aHUSA U UHble MaTepuasnbl, HeoOXoanUMbIe O OLLEeHKHN

3HAHUW, YMEHUH, HABbIKOB U (MIM) ONbiTa OEeATEJIbHOCTU, XapaKTepU3yloLwwmx 3Tansbl

c¢hopMMpoOBaHMA KOMMETEeHLU ! B Npoulecce 0oCBoeHus obpasoBaTesibHOM NPOrpPaMMbl
KOHTPOJIbHbIE BOMPOCKI U 3a4aHnsa O/ NPOBeAeHNs TEKYLIEro KOHTPoas

TekyLWuii KOHTPOJIb TEOPETUYECKUX 3HAHUI, MPAKTUYECKUX YMEHUI N HABbIKOB OCYLLLECTBAAIOTCS
npu 3awmTe nabopaTopHbIX paboT 1 caavye Moaynen No OKOHYAHUN N3YHYEHUNS KaXKOOW TEMBI.
Chada Kaxxgoro Moaysi npenycMaTpuUBaeT YCTHLINM OTBET U TeCTUPOBaAHME, YTO MO3BOJISET AaTb
MOJIHYO OLIEHKY 3HAHWI CTYAEHTOB.

Tema: CTpoeHue u PyHKUUU Genkos

1. XuMunyeckas CTpyKTypa Kakoi NpoTenHOreHHON aMMHOKUCIOThI NpuseaeHa?

a) beHunnanaHuk;

b) rmuctnoun;

C) aprHuH;

d) Tupo3uH;

€) NponuH.

2. Xnmmyeckas CTpyKTypa Kakon NpOTENHONEHHON aMUHOKUCNOTbI NpuBeaeHa?

a) NN3UH;

b) ructnouvn;

C) TpunTodaH;
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d) METNOHUH;

e) nlonenumnH

3. XuMmnyeckasa CTpPyKTypa Kako NPOTENHOreHHOM aMUHOKUCIOThI NpuBeaeHa?

a) NN31H;

b) rmuctnonn;

C) NPOJIVH

d) METUOHUH;

e) nsonenuyunH

4. Xummnyeckasa CTpyKTypa Kakon NPOTEMHOr€HHOW aMUHOKMNCIOTbI NpuBegeHa?

a) NN3nH;

b) ructnounn;

C) apryuHuH

d) METNOHUH;

e) nlonenumnH

5. BbibepnTe roMOLUKINYECKYO (apoOMaTUYECKY0) aMUHOKUCIOTY

a) BaJINH;

b) MmeTnoHuH;

C) NPOJIVIH;

d) TpunTodhaH;

e) dheHnnanaHuH
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6. Kakas N3 aMMHOKUCNOT COAEPXUT reTepoumnkn?

a) TUPO3VH;

b) apruHuh;

C) NPOJIVH

d) rnnumny;

e) TpunTodaH.

7. Kakas n3 aMUHOKNCIOT COLEPXKUT FeTepOLI,I/IKJ'I?

a) TNCTUANH;

b) rnnunH;

C) rmyTaMmnMHoBasa KNCNOTa,

d) rnytamuH;

€) TUPO3UH.

8. BuibepnTe MMUHOKNCNOTY, BXOAALLYIO B COCTaB 6benkos

a) aprHuviH;

b) cepuH;

C) heHnnanaHuH;

d) nponun;

e) rnyTaMmMHoBasa KNC/OTa.

9. Bb|6ep|/|Te apoMaTn4HeCKyto aMUHOKNCIIOTY, BXOAALYO B COCTaB benkos

a) acnaparut;
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b) ructnonn;

C) METUOHWH;

d) TpunTodhaH;

€) NposnH.

10. Kakoe coefiMHeHNe COLEepPXUT reTepoumnkn?

a) apruHuvH;

b) deHnnanaHmH;

C) TPEOHUH;

d) nponuH;

€) TUPO3uH.

11. BbibepuTe roMmoumKINYecKyto (apoMaTUYECKYO) aMUHOKUCIIOTY

a) TUPO3UH;

b) TpunTodaH;

C) TPEOHWUH;

d) acnaparuH;

€) apruHuH.

12. MNMpwn HenTpasbHbIX 3Ha4YeHNAX pH Bce KUCNoTHble (crnocobHble oToaBaTb H+) 1N BCe OCHOBHbIE
((cmocobHble NnpncoegnHATb H+) hyHKLMOHaIbHbIE FPYMMbl HAXOAATCA B AUCCOLUNPOBAaHHOM
COCTOAHUN. NO3TOMY B HENTPaIbLHOM Ccpefe riyTaMUHOBasa KUC0Ta uMeeT CyMMapHbIA 3apag,
PaBHbIA KaKOMY 3Ha4YeHUnI0?
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13. B cunbHO WesI04HOM cpee acnaparMHoBas KNC0Ta MMeeT CyMMapHbIW 3apsad, paBHbIN KaKoMy
3Ha4YeHut?

14. B cunbHO KNCNON cpefe rnyTaMMHOBas KNCN0Ta MMEET CyMMapHbIA 3apsg, paBHbIN KaKoMy
3Ha4YeHuto?
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e) -2.

16. Kakasa amnHokucaoTa byaet nMeTb NOIOXKMTENbHbIA 3apag npu pH=7

a) aflaHWuH;

b) MeTnoHWUH;

c) rmyTaMmnMHOBasa KNCNOTa,

d) nn3uH;

e) LNCTeunH;

17. Kakaa aMuUHOKKCAO0Ta ByaeT nMeTb MONOXKUTENbHbIN 3apag npu pH=7

a) acnapTar,;

b) TpunTodaHn;

C) TMICTUOWNH;

d) rnytamart;

e) n3onenumnH;

18. Kakasa amnHokucioTa byaet nMeTb NOIOXKUTENbHbIA 3apan npu pH=7

a) cepuH;

b) aprnHunH;3

C) rANUKnH;

d) METUNOHWUH;

e) rnyTaMmMHoBasd KNC/0Ta,

19. Kakas aMNHOKUKCI0Ta HeceT oTpuuaTesbHbI 3apaa npyu pH=7
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a) acnaparmHoBasi KNCNOTa;

b) anaHuH;

C) rnyTaMuH;

d) ructnouH;

€) acnaparuH;

20. Kakas 3 npuBeneHHbIXx gopmyn rnyTamaTta byageTt npeobnagateb npu pH=10

21. KakoBbl BCe aMWHOKNCOTbI B COCTaBe BeNKoB YesloBEKA KpoMe ravumHa?

a) NpaBoBpallatoLne;

b) nmetoT D-KoOHDUrypauuto;

C) ONTUYECKN HEAKTUBHBI;

d) nmetoT L-koHurypauuio;

e) nmetoT nmbo L-, nnbo D-KoHpurypauuio;

22. OnNTnYyeckasa akTUBHOCTb - CMOCOOHOCTb BpalaTb MJOCKOCTb MOJSPU30BAHHOIO CBeTa. Y
NnpMBeLEHHON aMUHOKUCIOTEI ONTUYECKas akTUBHOCTb 3aBUCUT OT HaJlMyuna yriepoaHoro atoma,
o603HavYeHHOro Kakom ungpon?

a) 1; NH2
b) 2; 5 4 3 2 1
)3 HOOC-CH2-CH2-C-COOH
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23. Mo KakoMy MNpU3HaKy pa3indyaloT CTepeon3omMepbl?

a) NPOCTPaHCTBEHHAs KOHUrypauuns;

b) pauvoHansHas dopmyna;

C) arperaTHoe COCTOSIHUE;

d) 3amewatowme rpynnol;

e) cTabnnbHOCTD.

24. Kaknm cBoncTBoM obnagaeT coegnHeHne, nMetllee aCUMMETPUYECKUIA aToM yrnepoaa?

a) Kpecsio-no0404Has nomepus;

b) unc-TpaHc-nsomepus;

C) CTepeousoMepus;

d) anb;

e)a, b, c.

25. YTO MOXXKHO MCMOJIb30BaTh AJ1S KAYeCTBEHHOro obHapy>XeHns TpuntTogaHa?

a) KCaHTOMpPOTeENHOBaAA peakuns,

b) peakuns ®ons;

C) HUHIMOPUHOBAA peaKLns;

d) buypeTtoBas peakuuns;

e) peakuusa AgaMmkeBuya.
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KOHTpOJibHbIEe BONPOCHI U 3aAaHNA A1 NPOBefeHUA NPOMEXXYTOYHOU aTTecTauum

Bonpochbl K 3k3aMeHy A NpoBeaeHUs NPOMe)XXYyTO4YHOWU aTTecTauum

1. SHepreTuKa: hopMbl paboThbl, IHEpPreTUKa BUOXUMMYECKMX NPOLLECCOB.

2. PaBHoBecue. Peakuun nepeHocCa rpynnm. OKNCANUTENIbHO-BOCCTAHOBUTESIbHbIE peakunn.

3. DHTaNbNUA N 3HTpPONUA. TensaoTa peakunn n KanopnmeTpus.

4. KaTtanns. OCHOBbI KaTam3a BnoxmmMmyeckmnx rnpoLeccos.

5. Boga Kak pacTtBopuTesnb. Boga n meTaH. CTpykTypa BoAbl U Nbaa. Fnapataums.

6. FTmppocobHble B3auMmoaencTemnsa. PaCTBOPMMOCTb B BOAE XXUPHbLIX KUCNOT. PAaCTBOPMMOCTb B BOAE
MeTaHa. dPPeKT «MacNAaHbIX Kanesb».

7. OKNCINTENbHO-BOCCTAHOBUTESIbHbIE peakunn. bnonorn4yeckne OKNCANTENbHO-
BOCCTaHOBUTEJIbHbIE Mapbl.

8. buoMonekybl. Ba)xHenwmne Knaccbl COegnHEHNN.

9. Obuiasn XapaKTepnUCTkKa yrnesonoB n nx bnomegnuUMHCKOE 3HaYeHme. DOYHKLUNN YyrNeBonoB.
Knaccngpumkaymsa: MOHO-, AU- U Nonmncaxapuibl.

10. MoHocaxapuabl. BaxxHenwmne npeacraButenm n nx cBoncTea. HacneacreeHHble HapyLeHNs
obMeHa ranakTo3bl N PPYKTO3bl. [NIOKO3a Kak BakHenwun metabonnt yrnesogHoro obmeHa.

11. Mpon3BoAHbIE MOHOCAXapPUAOB: MHOr0OaTOMHbIE CIIMPThI, aMUHOCAaXapa, CMaJioBble KNCIO0ThI,
rANKO3MAbl, Ae30KCcMcaxapa, ypoHOBblE KUC/OThI.

12. Ba)xHelLwme npeacTaBuTenn ancaxapnaos. CTpoeHue, CBOMCTBa U Buosormyeckas posb.
fmaoponns. HacnencTBeHHble HapyLlleHns obMeHa Ancaxapuaos.

13. Monncaxapubl. XMMN4Yeckoe CTpoeHUe, CBONCTBA, brnonornyeckas ponb. Knaccudmkauyms.
Fomononuncaxapupbl. Kpaxman, rianMkoreH.

14. T AMKO3aMMNHOI TMKaHbl (Mykononmncaxapuabl). NMpegcrasmutenn. NpoTeorinKaHbl
(mykonpoTeunabl). Cnanosble KUcaoTbl. CTpoeHne, CBOMCTBA U pOJib B OpraHun3Me.

15. ObLias XxapaKTepmucTuKa IMNUAOB U X BrioMeanUNHCKOE 3HaYeHne, PyHKLUKN, Knaccudurkaums.

16.

o

MblJ1ieMblie N HeOMblIseMble Nnuabl. OCHOBHbIE npeactaBuUTeNnn Tpnauarnanmueponos,
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rAMKONUNUAOB, rnvuepodochonnnnuaos, COUHIOANNNA0B N CTEPONLOB.

17. CtpoeHue nunupoB. XUPHbIE KUCIOTbI, X CTpoeHne. OCobeHHOCTN CTPOEHUS XKUPHbIX KUCOT
JMNMAoB Yenoeeka. HacblWeHHble, MOHO- U MOJIMHEHACHILLEHHbIE XXUPHbIE KUCO0TbI.

18. Tpuaunnrnmuepobl. PyHKUMN, CTPoeHne. NepekncHoe oKNCIeHne TMnmMaos.

19. ®ochonmnunabl. CTpoeHne OCHOBHbLIX NpeAcTaBuTenen - pochaTngHas KUCIoTa,
ochaTnanncepuH, pochaTnanasnTaHonaMmuH, pochaTULNIXONNH.

20. BaxkHenwwuve npeactasuTenn rnmkonunmnaos. CtpoeHne n dyHkUMn uepebpo3naos,
raHrAMo3maoB N CysnboNMnnaos.

21. BaxxHenwne npeactasutenu ramuepodochonunupos. CTpoeHune, cBorMcTea 1 buonormnyeckas
posib pochaTnananHo3InToNa, M30odpochonnnnaos.

22. CchmHronunumnabl. XnmMmmyeckoe CTpoeHne, CBONCTBa, bBuonormnyeckas posb. Knaccugpukaums.

23. Ctepougbl. XXen4dHble KUCNOTbI (MepBUYHbIE U BTOPUYHBbIE). CTpoeHne n QyHKUNUnN. XonecTepuH.
CTtepoungHble ropMoHbl. CTepongHble BUTaMuHbl. CepaeyHble FInKo3ngsbl.

24. AueTtunn - KoA Kak npejluecTBeHHUK NNNnuaos.

25. AMVMHOKKCNOTLI: 06Lme cBefeHuns, buonorndyeckme QyHKUMN.

26. Knaccudumnkauma aMMHOKUCNOT. OnTuyeckne ceonctea. CTpyKTypa 1 PU3NKO-XUMNYECKne
CBOMCTBa aMUHOKNCNOT. buonorn4yeckn akTUBHbIE NeNTUAbI.

27. LiBeTHble peakuun Ha 6enKn 1 aMUHOKNCNOTHI.

28. AMVHOKUNCNOTHBbIA aHanun3. loHoobMeHHasa xpoMaTorpagus cBO60AHbIX aMUHOKUCNIOT.

29. XapakTepuncTrka 6e/IKOoBbIX BELLECTB. DNeMeHTapHbIN cocTaB benka. 3HayeHne 6enkos A
opraHmsma: 6enku - hepMeHTbl, 6enKn - FOPMOHbI, CTPYKTYpPHble 6enkn 6enkun - peLenTopsl,
TpaHCNopTHble 6eskK, aHTuTena.

30. PU3nNKo-XxMMmnyeckme CBONCTBa 6eNKOB: PacTBOPMMOCTb N coAep kaHne BenkoB B pacTBOpax.
OeHaTypaumnsa 6enkos. icnosb3oBaHMe npouecca AeHaTypaunn B MeauumHe,

31. Tunbl cBA3en B Mosniekyne benka.

32. Pa3mepsbl n hopMa 6enkoBbix Monekyn. FnobynsapHele n pnbpunnapHeie 6enkn. Pasnnyna nx Bo
BTOPUYHON U TPETUYHOW CTPYKTYpe 1 No CBONCTBaM.
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33. NepBuUYHasa cTpyKkTypa benka. MeToabl onpenesneHns aMMHOKUCIIOTHOINo cocTaBa benka.
3aBNCMMOCTb BMONOrnyecknx CBONCTB 6esika OT UX NEPBUYHON CTPYKTYPbI.

34. BTtopun4dHasa cTpykTypa 6enka. KoHdurypaumsa nentngHom uenun. 3Ha4eHne Bo4OPOAHbIX CBA3EN
B CTabunmsaumm BTOPUYHON CTPYKTYPHbI.

35. TpeTuyHaa 1 YeTBepTMUYHasA CTPYKTypa 6enka. Tunbl CBSA3eli: 3aBUCUMOCTb BMONorn4yeckom
AaKTUBHOCTY HeNKoB 4YeTBEPTUYHON CTPYKTYPbI: KOONEpPaTUBHbIE N3MEHEHUS KOHopMaLun
npoToMepoB (Ha NpuMepe remoraobuHa B CpaBHEHUN C MUOTIOONHOM). KOHUrypaumna 6en1KoBbixX
MOJIEKY .

36. Knaccudpumkaums 6enkoB. Ba)xHenlwne npeactaBuTenn NpoTEMHOB U NPOTENOB.
Buonornyeckne yHkumm 6enkos. UameHeHne 6e1KOBOro cocTaBa Npu oOHToreHese 1 bonesHsax

37. HykneonpoTenabl. Ponb Muiiepa B U3y4YeHUN HYKIeonpoTenaoB. XMMU4ecknin coctaB 6enkoBon
N npocTeTu4eckom rpynnbl. CTpoeHne xpomMocoM. Camocbopka Hyk/ieonpoTenaHbIX YacTuL,.

38. XpomonpoTenasl, remornobuH, mmornobuH, Kkatanasa, LUMTOXPOMOKCHAa3a, UMTOXPOMbI. X
XnMmmn4yeckasa npmpoga n 3Ha4yeHme ona opraHmM3ma.

39. l'emornobuH. CtpoeHue n ceoncTBa. OKcn-, kapbokcu-,kapb- meTremornobumH. Bapnaunn
NepBMYHON CTPYKTYPbI U CBONCTBa remornoburHa. FemornobuHonaTum.

40. AHOMasbHbIe dopmbl remornobuHa. NremornobuHonatmu, cepnoBngHOKNETO4YHada aHeEMUA.

41. FnnkonpoTenabl. CTpoeHne N pyHKLUNN YyrneBoAHOW YacTu MMKONPOTENAOB.
[ IMKO3aMUHOI INKaHbl U NpoTeorinkaHbl. CasioBble KUCIOThI, FeNapuH, rmajypoHoBas KUCNoTa,
XOHIAPOUTUHCEPHAsH KUC/0TA: CTPOEHME, pacnpocTpaHeHne n pyHKUumn. MpuMeHeHUs B MegnumHe.

42. dochonpoTenabl. Cnocob CBSA3M NPOCTETUYECKONW rpynmnbl C 6eN1KOBbIM KOMMOHEHTOM. 3HaYeHMe
B obmeHe BewecTB. MeTannonpotenabl n nx Guonornyeckas pojb B TKAHEBOM ObIXaHUMN.

43. lunonpoTenabl. XMMnU4yeckoe CTpoeHue, NpeacTaBmuTenu, pojib B obMmeHe BewecTs. CocTaB u
CTpOEHMEe TPAHCMOPTHbLIX INMONPOTENLOB KPOBU. MnepannmaemMmn.

44, MeTofbl BblAENEHUA 1 aHaNn3a 6eNKoB: BbiCaJMBaHNe, ANanns, renb-punbTpaums,
anekTpodopes B NOSIMAKPUIAMULHOM resie B NPUCYyTCTBMN AoAeunncynbdaTa HaTpus.

45, CTpyKTypa 1 PU3NKO-XUMNYECKNE CBONCTBA MYPUHOBbLIX N MNPUMNONHOBbLIX OCHOBaHWIA.
BnomegnumnHckoe 3HavyeHue.

46. CTpyKTypa HYK/Ie03UL0B U HYKeoTUAoB. HoMeHkNaTypa.

47. lNpon3BoaHble afeHO31Ha, N'yaHO3MHa, T’MMNOKCaHTUHa, ypauuna u 4nTo3nHa.
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48. CTPYKTYpPHbIe KOMMNOHEHTbI HYKJIEMHOBbLIX KNCNOT. NIX XnMmnyeckoe CTpoeHume.

49. CoBpeMeHHble npeacTaB/eHns o xuMmmu4eckom ctpoeHun OHK (YoTcoH, Kpuk).
KoMnanmMmeHTapHOCTb ocHoBaHWUN. MNpaBuna Yapradpda. Bugosas cneumnpmnyiHocTb, KOIhpuumeHT
cneundgunyHocTn OHK. OeHaTypauma n peHatuBauna AHK. T'mbpugnsauna OHK - AHK, OHK - PHK.
buonornyeckasa posb AHK.

50. Xumnyeckoe ctpoeHne PHK. OcobeHHocTu cTpoeHusa u-PHK, T-PHK 1 nx ponb B opraHmnsme.

51. CTpoeHune xpoMmaTuHa.

MeToauuyeckue MaTepuasbl, onpegensiowme npoueanypbl oLeHUMBaHUA 3HAHUWA, YMEHUA U
HaBbIKOB, U OMNbITa OEATESIbHOCTU, XapaKTepusylLwux 3Tanbl (GOpMUpPOBaAHUSA
KOMMNEeTeHLUun

KpuTepumn oueHKMU 3HaHUW CTyAeHTa Ha dK3aMeHe

OueHKa «OTJIMYHO» - BLICTAaBNAETCH CTYAEHTY, NOKa3aBLIEMY BCECTOPOHHME,
CNCTEMaTM3NpPOBaHHbIE, FNyBoKMe 3HaHUS y4ebHOoM nporpamMmmbl ANCUUMANHBLI U YMEHNE YBEPEHHO
NMPUMEHSTb NX Ha NMPaKTUKE NPU pelleHNn KOHKPEeTHbIX 3aAa4, cBo6oAHOe 1 NpaBubHOE
obocHOBaHME NPUHSATBIX PELUEHNN.

OueHka «KXOPOLWO» - BbICTaB/NIAE€TCA CTYAEHTY, €CJZin OH TBEPAO 3HAEeT MaTepunasl, roaMoTHO 1 Mo
cywiecTBY Mn3JslaraetT ero, ymeeT NpnMeHATb rnojslyd4eHHble 3HaHUA Ha NPpakKTUKe, HO AO0MNYyCKaeT B
OoTBeTE UIN B pelleHnn 3aga4 HEKOTOPbIE HETOYHOCTU, KOTOpPbIE MOXKET YCTPaHNTb C MOMOLLbIO
OOMOJIHNTENIbHbIX BOMPOCOB npenoaaBaTesid.

OuEeHKa «y[A0BJIETBOPUTEJIbHO» - BbICTABNSETCA CTYAEHTY, Noka3aBLUeMy (pparMeHTapHbIN,
pa3pO3HEHHbI XapaKTep 3HAHW, HEAOCTAaTOYHO NpaBUJIbHble HOPMYINPOBKUN BA30BbIX MOHATUN,
HapPYLLUEHUS TOrMYECKON NMociefoBaTE/IbHOCTU B U3JIOXKEHMW NPOrpaMMHOro MaTepuana, Ho npu
3TOM OH BJlafieeT OCHOBHbIMU pa3aenamMun y4ebHom nporpaMmbl, HEOOXOANUMBIMU AN AaSibHENLLIEro
0by4yeHNss 1 MOXKET NPUMEHSTb NOoJTyYeHHble 3HaHUA Mo 06pa3lly B CTaHAAPTHON CUTyauUun.

OueHKa «HeyA0BJIeTBOPUTEJIbHO>» - BbICTAB/IAETCA CTYAEHTY, KOTOPbIA He 3HaeT 6onbLUen YacTu
OCHOBHOI0O coepXaHunsa y4ebHoM NporpaMmbl ANCLMMNHBI, foNycKaeT rpybbie owmnbkmy B
hOpPMYyINPOBKAX OCHOBHbIX MOHATUA AUCLUMNIIVHBI U HE YMEEeT UCMO0JIb30BaTb MOJyYeHHble 3HAHWS
Nnpu peLeHnn TUNOBbIX MPaKTUYEeCKNX 3a4au.

KpuTepum oueHKHU 3HAaHUHW CTY4EeHTOB NpU NpoBeeHUn TeCTUPOBaHUA

OueHKa «OT/JIM4HO» BbICTaBASAETCA MPU yCJIOBUX NPaBUJILHOMO OTBETa CTYAEHTa HE MeHee YeM
85% TecToBbIX 3afaHNIA;

OueHKa «XOpoLUOo» BbICTABJISETCS NMpU YCJ0BUW NMPaBUIbHOIO OTBETa CTyAeHTa He MeHee 4eM
70% TecToBbIX 3a4aHUN;
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OueHKa «yAO0BJIeTBOPUTENbHO>» BbICTAB/ISETCA NPW YCJI0BUM MPaBUJIbHOrO OTBETa CTyAEHTa He
MeHee 51% TecToBbIX 3a4aHUN;

OueHKa «HeyaoBJIeTBOPUTEJNIbHO» BbICTaB/ISIETCS MPW YyCJIOBUM NPaBUJILHONO OTBETa CTyAeHTa
He MmeHee yeM 50% TecToBbIX 3a4aHUN.

7.4. MeToaunyeckue MaTepuasnbl, onpeaensiowme npouenypbl oueHUMBaHUA 3HaAHUM,
YMEHMM M HaBbIKOB, U ONbiTa AEeATEJIbHOCTU, XapaKTepu3ylowux 3Tanbl (popMupoBaHua
KOMNeTeHUunn

KpuTepumn oueHKHU 3HaHUW CTyAeHTa Ha d3K3aMeHe

OueHKa «OTJIMYHO» - BbICTaB/IAeTCSA CTYAEHTY, NOKa3aBLUEMY BCECTOPOHHME,
CUCTEMaTU3UpPOBaHHbIe, rnybokne 3HaHua y4ebHo nporpamMmMbl AUCUUMINHBI U YMEHNE YBEPEHHO
NPUMEHATb UX Ha MPaKTMKe Npu peLleHNn KOHKPeTHbIX 3aA4a4, cBoboHOe 1 MpaBuJibHOE
o6oCHOBaHME NMPUHATBLIX peLUeHUn.

OueHka «XOPOLWO>» - BbICTaB/IAeTCA CTYAEHTY, €CJZin OH TBepAo 3HaeT MmaTtepunasl, roaMoTHO 1 Mo
cywiecTBY M3slaraetT ero, ymeeT NpuMMeHATb nojslyd4eHHble 3HaHUA Ha NPpakKTUKe, HO AO0MNYyCKaeT B
oTBeTeE N B pelleHnn 3aga4 HEKOTOPbIE HETOYHOCTU, KOTOpPbIE MOXKET YCTPaHNTb C MOMOLLbIO
OOMOJIHNTENIbHbIX BOMPOCOB npenoaaBaTesid.

OueHKa «yAO0BJIeTBOPUTENbHO>» - BLICTAB/ISIETCSA CTYOEHTY, NOKa3aBLeMy hparMeHTapHbIN,
pa3pO3HEHHbIN XxapakTep 3HaHUNA, HEAOCTAaTOYHO NpPaBU/ibHbIE HOPMYNNPOBKK 6a30BbIX MOHATUIA,
HapyLleHNs NOrmM4yeckon NocnenoBaTENbHOCTU B U3JI0XKEHUN NPOrpaMMHOro MaTepuana, Ho npu
3TOM OH BJlaf€eT OCHOBHbLIMMK pa3aenamun y4ebHon nporpamMmmbl, HeobxognMbIMN ONa fasibHENWero
0by4eHns n MoXKEeT NPUMEHATb NOJTy4YeHHble 3HaHUA Mo obpasuy B CTaHAAPTHOM CUTyauun.

OueHKa «HeyA0BJIeTBOPUTEJIbHO>» - BbICTAB/IAETCS CTYAEHTY, KOTOPbIA He 3HaeT 6oMbLUeln YacTu
OCHOBHOI0 coAep)XaHunsa y4ebHoM NporpaMmbl ANCLMMNNHBI, AoNycKaeT rpybbie owmnbky B
hOpPMYyINPOBKAX OCHOBHbIX MOHATUA AUCLUUMNINHBI U HE YMEeT UCMO0JIb30BaTb MOJly4YeHHble 3HAHWUS
Nnpu peleHnn TUNOBbIX MPaKTUYECKUX 3a4au.

KpuTepum oueHKHU 3HAaHUH CTY4EeHTOB NpU NpoBeeHUN TeCTUPOBaHUSA

OueHKa «OTJIMYHO» BbICTaB/SETCH NPU YCJOBUM MPaBUILHOIO OTBETa CTyAEeHTa He MeHee 4YeM
85% TecToBbIX 3afaHWIA;

OueHKa «XOpOoLUOo» BbICTABJISETCS NMPU YCJIOBUW NMPaBU/IbHOIO OTBETa CTyAeHTa He MeHee 4eM
70% TecToBbIX 3a4aHUN;

OueHka «YyOO0BJIETBOPUTEJIbHO>» BbICTaBJIAETCA MNMpN yC10BUN NPaBUJIbHOIoO OTBETa CTYAEHTaA HE
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MeHee 51% TecTOoBbIX 3a4aHUN;

OueHKa «HeyA0BJIeTBOPUTEJIbHO>» BbICTaBAAETCA NP yCIOBUMN NPaBUIbHOMO OTBETa CTyAEeHTa
He MmeHee yeM 50% TecToBbIX 3a4aHUN.
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8. YyebHO-MeTOAM4YecKOe U UH(pOopPMaLUOHHOe obecneyeHue AUCLUMUNIIUHBI

(Mmonyns)

8.1. OcHOBHaa nuTtepaTtypa

HasBaHue

CcblIKa

TiokaBKkuHa, H. A. BnoopraHnyeckas xmmuns : y4yebHuk / H.
A. TiokaBkuHa, 0. U. baykos, C. 3. 3ypabsH. - Mocksa :
S0TAP-Megna, 2024. - 416 c. - ISBN 978-5-9704-8434-0. -
TeKCT : 9N1eKTPOHHbIN // BC "KoHCyNbTaHT CTyAeHTa" :
[canT]. - URL:
https://www.studentlibrary.ru/book/ISBN9785970484340.html

https://www.studentlibrary.ru/book/ISBN9785970484340.html

BrnoopraHunyeckas XuMnsa: pykoBoACTBO K MpakTU4eCKnM
3aHATMAM : y4yebHoe nocobue / noa pen. H.A. TIOKaBKUHOM. -
Mocksa : T90TAP-Megua, 2017. - 168 c. - 9bC KoHcynbTaHT
cTyneHTa. - URL:
https://www.studentlibrary.ru/book/ISBN9785970442098.html
. - Pexxum poctyna: no nognucke. - ISBN ISBN
978-5-9704-4209-8

https://www.studentlibrary.ru/book/ISBN9785970442098.htm
I

8.2. lononHuTesIbHaA nurepaTtypa

HasBaHue

CcblniKa

TiokaBkuHa, H. A. BuoopraHudeckasa xumMuns : y4ebHumk / H.
A. TiokaBkuHa, 0. U. baykos, C. 3. 3ypabsH. - Mocksa :
S0TAP-Megna, 2024. - 416 c. - ISBN 978-5-9704-8434-0. -
TeKCT : 3NeKTPOHHbIN // DBC "KoHCynbTaHT cTyaeHTa" :
[canT]. - URL :
https://www.studentlibrary.ru/book/ISBN9785970484340.html

https://www.studentlibrary.ru/book/ISBN9785970484340.html

Optok, B. I'. buonornyeckaa xumuns : y4ebHuk ons sy3os / B.
. Optok, C. U. Cknap, B. . Kapues. — 2-e n3a., nepepab. n
non. — MockBa : 3paTenscTBo KOpanT, 2025. — 292 c. —
URL.: https://urait.ru/bcode/564806

https://urait.ru/bcode/564806

Konocosa, T. 0. BuoopraHuyeckas xumus : y4ebHoe
nocobue / T. KO. Konocosa, U. A. CbiveB. — Pa3aHb : PAs3rMY,
2024. — 147 c. — URL: https://e.lanbook.com/book/484157

https://e.lanbook.com/book/484157

8.3. NHOpPMaLMOHHO-TEIEKOMMYHUKaLMOHHbIE pecypcbl ceTu «MIHTepHeT»

3BbC «KoHcynbTaHT cTyaeHTa». Konnekumn: MegmnumHa. 3gpaBooxpaHeHue (BMNO), FNOTAP-Meana.
MpeMnym KOMNEKT : CTyAeH4YecKas 3/1eKTpoHHasa bubnnoteka : canT / 000 «[Monntexpecypcs.
dNeKTpoHHasa bubanoTteka TexHn4eckoro Bysa. - Mocksa, 2012. - . - URL:
http://www.studentlibrary.ru/cgi-bin/mb4x - Pexxum pocTtyna: ana 3apeructpup. noab3oBatenen. -
TeKCT 3/IeKTPOHHbIN. ABnsAeTca anekTpoHHon bubnnotevHom cuctemon (36C), NnpepocTaBaatoLEen
0ocTyn Yyepes ceTb IHTEpHET K y4ebHon nntepaType U AOMNOJIHUTENbHLIM MaTepuasam,
npruobpeTeHHbIM Ha OCHOBAHUKW NMPAMbIX OFOBOPOB C NpaBoobnagaTensmu. MoNHOCTbIO
cooTBeTCTBYeT TpeboBaHMAM enepanbHbiX FOCYyAapCTBEHHbLIX 00pa3oBaTeibHbLIX CTaHAAPTOB
TpeTbero nokonennsa (ProcC BO 3+) kK KoMnaekToBaHUNIO 6MbINOTEK, B TOM 4YUCsie SNEKTPOHHbIX, B
4acTu hopMupoBaHMsa HOHAOB OCHOBHOM U AOMNOJIHUTENbHOW NnuTepaTypsbl, 4na CMo, BO n
acnupaHTypsbl. http://www.studentlibrary.ru/cgi-bin/mb4x Znanium.com. ba3oBas Konnekuuns :

3/1eKTPOHHO-6MbnoTevyHas cuctema : cant / 000

"Hay4Ho-n3gatenscknmm ueHTp NHdppa-M". -

MockBa, 2011 - - URL: http://znanium.com/catalog (naTa o6HoBNeHUA: 06.06.2019). - Pexxum
[OoCTyna: ANs 3aperucTpup. nosb3oBaTesien. - TEKCT: 31eKTPOHHbIN.PoHa IB6C opmupyeTcs C
y4eTOM BCeX U3MeHeHUn obpa3oBaTeibHbIX CTaHAAPTOB U BK/OYaeT y4ebHuKK, y4ebHblie nocobus,

YMK, MoHorpadumn, asTopedepaThl, guccepraumu,

SHUmMKnonegun, csoBapu n CnpaBoOYHUKN,

3aKOHO4aTesIbHO-HOPMaTUBHbIE AOKYMEHTHI, ClelnabHble Nepnogmvyeckme nsgaHnsa n usfaHus,
BblNyCKaeMble n3gaTenbcTBaMmu By30B. http://znanium.com/catalog/ IPRBooks. ba3oBas Konnekuuns :
9NEeKTPOHHO-6nbnnoTeyHasa cuctema : cant / O6LWECTBO C OrPaHNYEHHON OTBETCTBEHHOCTbLIO
KomnaHwunsa "An MNMu Ap Meguna". - CapaTtos, 2010 - . - URL: http://www.iprbookshop.ru/586.html -

48/56




Pexxum gocTyna: ons 3apernctpup. Nnosb3oBaTenen. - TeKCT 3/1eKTPOHHbIN. ABnaeTcs
pacnpoCcTpaHeHHbIM 06pa3oBaTEIbHbLIM 3JIEKTPOHHbLIM PECYPCOM OJ1 BbICLLUNX U CPeAHMNX
cneymanbHblX y4ebHbIX 3aBeeHNN, Hay4YHO-UCCIef0BaTENbCKNX MHCTUTYTOB, NMyBNYHbIX
bnbnnoTek, npuobpeTatolmx KOPNopaTUBHbLIA AOCTYMN ANs CBOUX 0byyYatoLWMXCcsl, npenogaBaTenen un
T.4. 9bC BKOYaeT y4ebHY0 1 Hay4HYo nMTepaTypy NoO HanpaB/eHNAM NOArOTOBKMW BbICLLUErO 1
cpenHero npogeccmoHanbHoro obpasosanuns. http://www.iprbookshop.ru/586.html HaunoHanbHas
aNeKTpoHHasa bubnmnoteka (HIB) : dhenepanbHas rocyfapcTBeHHas MHPOPMaALMOHHAA CUCTEMa :
CanT / MMHNUCTEepCTBO KyNbTypbl Poccuinckon ®egepaummn, Poccuinckasa rocygapcreeHHas
bunbnnoteka. - MockBa, 2004 - - URL: https://H36.pdh/. - Pexxum pgocTyna: gna saperncTpup.
nosib3oBaTesien. - TeKCT: 3N1eKTPOHHLIN. HIb - npoekT Poccuinckom rocyagapcreeHHon 6ubnanorekn.
Ha4unHas c 2004 r. MNpoekT HaunoHanbHasa anekTpoHHaa 6ubnmnorteka (HIB) pa3spabaThiBaeTcs
BeAYLMMN POCCUNCKUMKN BubanoTekamm npu nogaepxke MnHncTepcTea KynbTypbl Poccuinckonm
depnepaumnn. OcHoBHas Uenb HIb - obecneunTb cBOBGOAHLIA AOCTYMN rpa>kgaHaMm Poccuinckom
depepaumn KO BCEM U3AaHHBIM, N30aBaeMbIM U XPaHALWMMCS B POHAAX POCCUNCKUX Bubnnotek
N30aHMAM N Hay4YHbIM paboTaM, - OT KHMXKHbIX MaMSATHUKOB UCTOPUN U KYNbTYpPbl, 0O HOBEMLLINX
aBTOPCKUX NMpousBeneHunn. B HacToslwee Bpems npoekT HIb BkaoyaeT 6onee 1.660.000
3/1EKTPOHHbIX KHUT, 6onee 33.000.000 3anuncen kaTtanoros. https://H36.pd/ eLIBRARY.RU. : Hay4Has
3NeKTpoHHasa bubnunoTeka : canT. - MockBa, 2000. - . - URL: https://elibrary.ru/defaultx.asp. - Pexxum
JocTyna: ANna 3aperncTpup. nob3oBaTesien. - TeKCT: 3NeKTPOoHHbIN. MnaTdopma eLIBRARY.RU
6bina co3paHa B 1999 roay no nHuumaTtmee Poccnnckoro poHAa pyHAAMEHTalbHbIX UCCNeA0BaHNI
ans obecnevyeHns POCCMNCKUM Y4eHbIM 3JIEKTPOHHOIO A0CTYMNa K BeAYLUUM MHOCTPAHHbLIM Hay4HbIM
n3pgaHmam. C 2005 ropa eLIBRARY.RU Ha4vana paboTy € pycckoa3sbl4HbIMU MyOAMKaLnaMmn 1 HblHe
ABNSETCS BeAyLWEeN INEKTPOHHON BBANOTEKON HayHYHON MEPUOANKIM Ha PYCCKOM SA3bIKE B MUpE.
https://elibrary.ru/defaultx.asp CYBERLENINKA : Hay4YHas anekTpoHHas 6bubnnoTteka : canT. -
MockBa, 2014. - . - URL: https://cyberleninka.ru// - Pexxum pocTtyna: gnsa saperncTpup.
rnonb3oBaTenen. - TEeKCT: 3IeKTPOHHbIN. KnbepJleHMHKa - 3TO Hay4YHas 3/1eKTpoHHaa bubnnoTteka,
MOCTPOEHHas Ha NapaaurMe oTKpbITON Haykn (Open Science), 0OCHOBHbLIMUK 3ada4aMun KOTOPON
ABAISIETCS MONyNSpU3aUna HayKU N HayYHOW OeATEeNIbHOCTN, 06LWEeCTBEHHbBIA KOHTPOJIb KayecTBa
Hay4HbIX Ny6ankaunn, passntme MexxancumnninHapHbIX NCCaenoBaHNM, COBPEMEHHOI0 MHCTUTYTa
Hay4HOW peLeH3un, NoBbIlleHne LUTUPYEMOCTN POCCUACKON HayKN N MOCTPOEHUE UH(PaCTPYKTYypbl
3HaHuN. https://cyberleninka.ru/
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9. MeToaunyeckue yKasaHusa ana oby4yalowmxcsa No OCBOEHUIO AUCUMNAUHBI (Moayns)

Pa3zpen / Tema
C YKa@3aHnNeM OCHOBHbIX y4ebHbIX 3/1IeMEeHTOB

(AMOaKTUYECKNX e ANHULL)

MeToabl

obyyeHuns

Cnocobbl
(cbopmbl)
oby4yeHus

CpeacTtBa

obyyeHuns

dopmumpyemble

KoMneTeHunn

Paszpen 1.Ocuoab|c1?oeuua U peakuMOHHOM CMOCOBHOCTU OpraHu4Yeckux coemuHeHun. BeBepeHue B
npeamer. Tema 1.1.

XUMUS Kak BeTBb XWMWUM, M3y4valllas CTPOEHWE U MeXaHU3M (PYHKLMOHUPOBaAHUS OUNONOrMYECKN BaXKHbIX|
MOJIEKYJT C MO3MLUNIA OpraHMyYeckon xumuu. NpeameT, 3ajadn 1 METoAbl BMOOPraHMYeckon Xmmuun. MpUYnHL
COOTBETCTBMA BMOOPraHMYeckux coegmnHeHnn obecneyeHmnto bronornyeckmnx pyHkunin. OpraHnyeckas XuMms -
byHOaMeHTanbHasa ocHOBa BMoopraHMYeckon xumuun. broopraHumyeckas xMMns - pyHpaMmeHT 61Monormyeckomn
XUMUN. OOLLHOCTb M pasanyms npeaMeTOB OpraHnyeckon, OuoopraHuYecko W OMOSIOrMYEeCKON XUMUW.
BHayeHne BUOOPraHU4YecKoW XUMUKM B CUCTEME MeAVUMHCKOro obpasoBaHusA. Bknap oTe4YeCTBEHHOM LUKOJIb|
Y4eHbIX B pasBuTMe OMOOPraHMYeckon xuvMuun. Knaccudukaumsa u - KAacCMPUKaLMOHHbIE — MPU3HAKK
OpraHn4Yeckmnx COeAMHEHUN: CTPOEeHMe YrjepoAHOro ckKkeseta W npupoda (QyHKUMOHaNbLHOMW Fpynnbl.
DYHKUMOHa/IbHbIE  TFPYNMbl, OpPraHu4yeckune pagukanbl. buonornvyeckm BaXKHble KaCChbl OPraHUYecKunXx|
COeANHEHNI: CNUPTbI, EeHONbI, TUOMbI, 3PUpbl, CyNbdUAbl, anbaernibl, KETOHbl, KapOOHOBbIE KNCNOTbI U UX|
MPOn3BOAHbIE, CYyNb(OKNCAOTLI. [oMoNornyeckme psaabl. FeHeTn4yeckasa CBA3b KJAaCCOB Kak OCHOBA XMMMYECKON
BBOJIIOLUMN. Bkl HOMEHKNATYpPbl: TPUBMasbHaA U MexayHapoaHasa (cucrtemaTmyeckas) HomeHknatypa UIOMAK.
Pa3sHOBMAHOCTM MeXOYyHapOOHOW HOMEHKNaTypbl - 3aMecTUTeNbHas W pajuKkasibHO-PYHKLMOHaNbHasA
HOMEHKIAaTypbl. 3HaYeHue 3HaHWA HOMEHKNATYypbl OpraHMYeckux coegunHeHnn pAns Bpada. OCHOBHbIE
@NIrOPUTMbLI  CUCTEMATUYECKON  HOMEHKNATypbl. DsieMeHTbl  CTPYKTYypbl: poAoOHa4vasibHas  CTPyKTypa
XapakTepucTnyeckaa (QYyHKUMOHaNbHas rpyrna, 3amecTutenu (pafukasbl, He rfaBHble (OYHKLMOHasbHbIE
rpynnbl, rasoreHsbl). CTapWMHCTBO PYHKLUMOHANbHbLIX FPYMM, NX OKOHYaHWS B Ka4YeCTBe NPUCTaBKW UKW r1aBHOW
DyHKUMN. PUBNKO-XMMUYECKME MeTOAbl BblAeNeHNS U UCCef0BaHNA OpPraHUyYecknx COeOMHEeHUN, UMeloLLne
BHayeHMe ans 6MOMEeAULMHCKOrO aHasM3a: 3KCTpaKkuus, xpomaTtorpadus, nonapumeTpus, nMHdpakpacHas v
VbTpaduroneToBas COEKTPOCKOMNMA, MacC-CNEeKTPOMETPUA

naccudpuMKaums M HOMeHKJIaTypa OpraHU4YecKMX coemMuHeHMM. broopraHnyeckasichang-nekums,
06BbACHUTENBHO
NNOCTPATUBHbI

n3y4vyeHne
HOBOIro
ly4ebHoro
MaTepuana

lyCTHas
peyb

YK-1.1

YK-1.2

YK-1.3

Tema 1.2. Teopusa cTpoeHUsA opraHu4yeckux coeguHeHiun A.M.Bytneposa. Tema 1.3. U3omepus
OpraHu4ecKuMx coeauHeHun. Teopuns CTPOEHNS OpraHmyeckmnx coeanHeHnim A.M.bytnepoBa. OCHOBHble
nonoxeHnsa. CTpykTypHble (hopMyibl. XapakTep aToMa yraepoa rno nojoXKeHuo B Lenu. isomepus Kak
cneundryeckoe ABJIEHME OpPraHMY4eckon XuMnn. Buabsl nzomepun. NpocTpaHCTBEHHbIE NpeacTaBeHNs B
OpraHnyeckon xmmmn. TeTpasgpmyeckas MoLeslb aToMa yriepoga. BaxxHenwme NnoHATUA CTEPEOXMMUM -
KOH(bopMauna n KoHpUrypaums. CtepeoxmMmnyeckme opmysibl. KoHdopMaumm oTKPbITbIX Lenen. BpaweHne
BOKPYI OAMHAPHOWN CBA3MN KakK NPUYMHA BO3HUKHOBEHMWS Pa3NMyHbIX KOHMopMauui. NpoeKunoHHble hopMy bl
HbloMeHa. MpocTpaHCTBEHHOE CONMXKEHNE onpeaeneHHbIX y4acTKOB Lernu Kak ogHa U3 NpuduH
NpenMyLLecTBEHHOro 06pa3oBaHNs NATU- N LWECTUYNEHHbIX LMKI0B. JHEepreTuyeckas xapakTepuctmka
KOH(OPMaLIMOHHbBIX COCTOAHMI: 3aC/IOHEHHbIE, 3aTOPMOXKEHHbIE, CKOLUEeHHble KOHMopMauun. KoHhopMauumn
(Kpecno, BaHHA) LUNMKINYECKNX CoeANHEHUN (LMKIorekcaH). AKCralibHble U SKBaTOpUasibHble CBA3N
KoHopMaLumm n peakLMoHHas CrnoCobHOCTb Mosieky . @aKTopbl, BANSAKOLLNE Ha KOH(OPMaL MO MOJIEKY
BHa4yeHMe KOHMOoPMauMin BUONOrNYEeCcKN Ba)KHbIX MOJIEKYJI.

Inekuuns-becena,
06BACHUTENBHO
NNOCTPATUBHbI

n3y4vyeHne
HOBOIro
ly4ebHoro
MaTepuana

lyCTHas
peyb

YK-1.1

YK-1.2

YK-1.3

Tema 1.4. BsauMHOe BJIMAHME aTOMOB: NMPUYUHBbI BOSHMKHOBEHMWSA, BUABLI M CNocoObl ero nepepayu
MoJieKyJlaX OpraHM4eckKux CcoemuHEeHUN.
coepuHeHMn. ConpsokeHne. ConpskeHne B OTKPbITbIX Lensax (Mu-MNu). KoHblormpoBaHHble CBA3W. OMeHOBbI

CTPYKTYpPbl B OMOJIOrMYECKM BaXKHbIX coeduHeHusax: 1,3-ameHbl  (byTagumeH), noaveHsbl, ajbda,beTa
HeHacblLeHHble KapboHWbHbIE coeanHeHns, KapbokcunbHas rﬁ)ynna. ConpsixeHune Kak takTop cTabunmsaumm
cucTeMbl. dHeprusa conpsxkeHns. ConpsxxeHne B apeHax (Mu-In) n B retepounknax (p-Mn). ApoMaTUYHOCTb,
KpuTepun apomMaTU4YHOCTU. ApoMaTUYHOCTL 6eH3omAaHbIX (6eH3on, HadTanuvH, aHTpaueH, (eHaHTpeH) WU
reTepounkanyeckmnx (dypaH, TuodeH, nuppos, UMWAA30sa, MUPUAUH, MNUPUMUANH, nypmw) COeNHEHNI,
LLInpokas pacrnpocTpaHeHHOCTb COMPSXKEHHbIX CTPYKTYP B BMOSI0rMYeCcKn BaXKHbIX MoJsieKynax (MopduH, rem v
up.f MonApmu3aums CBA3EN W 3/IEKTPOHHbIE 3PdeEKTbl (MHOYKTUBHBLIA W  ME30MEepPHbIN) Kak npuynHa

Tema 1.5.KUCJIOTHOCTB M OCHOBHOCTb OpraHM4YecKuxcnang-nekums

6bACHUTENIBHO
MNNOCTPATUBHBIN

n3yyeHune
HOBOIro
ly4ebHoro
MaTepuana

yCTHas
peyb

YK-1.1

YK-1.2

YK-1.3
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HepaBHOMepHOro pacnpegeneHns 3N1eKTPOHHON MAOTHOCTM B MoJlieKysie. 3aMeCTUTEeNN - 3J1eKTPOHOLOHOPLI Y
JIEKTPOHOAKLUEeNTopbl. BaXxHenwmne 3aMecTuTtenm N UX 3JIEKTPOHHble 3MMEKTbI. INEKTPOHHbIE S3MPMEKThHI
amecTuTenen W peakuMOHHas CnocobHOCTb Moneky. [lpaBuao opueHTauum B 6eH30/bHOM KoJbLE,
amectutenn | n Il poga. KNCAOTHOCTb U OCHOBHOCTb HeWTpasibHbIX MOJIEKYT OpraHU4YeCKUX CoeguHeHUNn G

BoJOpoACOfepKAWUMUN  (DYHKLMOHAJIbHBIMA  FpynnaMn  (aMWHbl, CNUPTLI, ~ TUOJbI, (eHONbl, KapOOHOBbIE|

KNCNOThI). KNcnoTel 1 ocHoBaHWsA no BpeHcTeny-Jloypn u Jibtoncy. ConpsixXeHHble napbl KUCAOT U OCHOBaHWIA,

KNCNOTHOCTL M CcTabuibHOCTb aHMOHa. KonnvyecTBeHHas OLeHKa KUCIOTHOCTU OpraHuYeckux CoefuHeHUn no|

BennynHam Ka n pKa. KNCNOTHOCTbL pasfiiHbIX KNaccoB OpraHuyeckmnx coegmnHeHmnin. PakTopbl, onpeaensiowmel

KWCIOTHOCTb OpraHWYeCKMX COeAWHEHWN: 3/1eKTpooTpuuaTesnbHOCTb aTtoma HemeTanna (C-H, N-H, n O-H

KNCNOTbI); MOAAPU3YEMOCTb aToOMa HeMeTas1a (CNUPThl U TUOJbl, TUOOBLIE AAbl); NPUPoda paaukana (CNUMPThI,
eHoJbl, KapboHoBble KNMCNOTbI). OCHOBHOCTbL OpPraHUYeCcKUX CoeauHEeHUn. n-oCHoBaHWsS (reTepouunkibl) u Mu-
CHOBaHMA (afIkeHbl, ankagueHbl, apeHbl). PakTopbl, onpefensioline 0OCHOBHOCTb OPraHNYeCcKnx coegumHeHUn
NeKTpooTpuuaTenbHocTb retepoatoma (O- n N-oCHOBaHMS); NonspuM3yeMocTb aToMa HemeTanna (O- n S
CHQBaHMﬂ%VHpMpOAa pagukana (anudaTnyeckne n apoMaTUHecKne amMuHbl). 3HaYeHne KUCI0THO-OCHOBHbIX
BOWCTB HEMEfaﬂbeM OpraHnYecknx Monekysa [N WX PeakuMOHHOM CcrnocobHoCTn un 61onornyeckon
KTUBHOCTW. BopopofdHas CBA3b KaK cneundunveckoe nposiBjeHne KUCAOTHO-OCHOBHLIX CBONCTB. O6uimne
aKOHOMEPHOCTU PeakLUOHHOW CroCOBHOCTU OpraHuU4yeckux COeAMHEHUN KaK XMUMUYEeCcKas OCHOBa WX
NONOrNYecKoro PyHKLUMOHNPOBaHUSA. Knaccmdnkaumna peakunini opraHnYeCcknx COeANHEHUN No pesynbTaTy -
amelleHne, npucoeguHeHue, 3MMUHMpoBaHue, neperpynnnupoBka, OKUCANTENbHO-BOCCTaHOBUTESNbHbLIE U IO

MexaHU3MY - paguKalibHble, NOHHbIE (31eKTPodUIbHbIE, HYKIeoMuabHbIe). TUMbl pa3pbiBa KOBaNeHTHOWN CBA3M B
praHvyeckmnx coeguHeHusx u_ obpasylowuecs npyv 3TOM HacTuubl: FOMOJIMTUYECKU pa3pbiB (cBoGOAHbIE

pafunKasnbl) U reTeponnuTUHecknii paspblB (KapboKaTMOHbI U KapboaHMOHbI). DNEeKTPOHHOE U NPOCTPAaHCTBEHHOE|

TPOeHWe 3TUX 4acTul, U akTopbl, 06yCcnoBAMBaAIOLINE UX OTHOCUTESIbHYIO YCTONYMBOCTb. [OMOIMTUYECKNE

peakunn paguKasbHOro 3aMelleHns y ajikaHoB ¢ ydacTuem C-H cBsA3en” sp3-rubpuamsoBaHHOro aToma
rnepopa. Peakumu cBO6GOAHOPAAMKANLHOMO OKUC/IEHUA B XKMBOM KJeTKe. AKTMBHble (paguKanbHble) popMbl

Kucnopoga. AHTUOKCMAaHThL. Buonorvyeckoe 3sHaveHue. Peakuum >31eKTPOPUALHOro npucoegnHeHns (Ae):

reTeposIMTUYECKNe peakunmn c éqaCTmeM Mun-cesa3n. MexaHW3M peakUU ranoreHMpoBaHWA W ruapaTaumu

TUNeHa. KUCNOTHLIN KaTanus. BansHne cTaTUYecknx 1 AMHaMUYECKMX (haKTOPOB Ha pPernoceseKTUBHOCTh

peakuunn. OcobeHHOCTM peakumn MNpucoegnHeHns BOAOPOACOAEpXKaAlLMX BewecTB K [n-cesA3n

HEeCMMMeTpPUYHbIX afikeHoB. [paBuno MapkoBHMKOBa. OCOOEHHOCTU 3JIeKTPOUABHOrO MpUCOefUHEHUSA K
OMNpPsKEHHbIM cucTeMaM, Peakuum 31eKTPoUNbLHOro 3amelleHuns (Se): reTeponuTUHeckue peakumm d
YacTVeM apoMaTUYeCKOW cucTeMbl. MexaHW3M peakuui 3/1eKTPodUIbHOro 3amelleHns B apeHax. Curma-

KOMMJIeKCbl. Peakuun ankuanposaHWs, auuanpoBaHWs, HUTPOBaHWUSA, CyJ/bMOUPOBAHWUSA, rajoreHnpoBaHuUs
peHoB. lpaBuno opueHTauumn. 3amectutenn |-ro u ll-ro poga. OcobeHHOCTV peakunin 31eKTPOPUILHOrO
amelleHunsa B retepounknax. OpueHTupylowee BaMsaHUE reTepoaToMoB. Peakunn HYKNeonbHOro 3aMeLleHns

(Sn) y sp3-rmbpnan3oBaHHOr0 aToMa yrjepoja: reTepoamTnyeckne peakumu, obycnossieHHble noaspusaumen
UrMa-cBsis3n  yrnepog-retepoaTtoM ~ (rajioreHornpousBofHbIE,  CAUPTLI). . BRMAHME  3NEKTPOHHLIX W©

MPOCTPAHCTBEHHbLIX (PAaKTOPOB Ha PEaKUMOHHYI CMOCOBHOCTb COEAMHEHWA B pPeakuMax HyKNeouabHOro
ameLlleHuns. Peakumnsa ruaposinsa rasioreHonpousBoaHbiX. Peakunn anknamposaHa cCnmpTos, (PEHo0B, TUOOB,
ynbpunaos, aMMMaka U aMUHOB. POsib KUC/IOTHOrO KaTaju3a B HYKJIeOo(MU/IbHOM 3aMeLlleHnn rmapoKCUIbLHON

rpynnel. [e3aMmHMpOBaHWE COeAWHEHWA C TMEepBUYHON aMWHOrpynnon. buonormnyeckas poab peakuumn
JNKUANPOBaHUSA. Peakuuu sAMMWHMPOBaHWA (OernaporanoreHnposaHue, gernppataums). MosbileHHas CH-

KWCIOTHOCTb KaK MpuUYMHa peakuuin 3AMMUHUPOBaAHWSA, COMPOBOXAAWLWNX HYKeodpubHOe 3aMellieHune
p3-rnbpnan3npoBaHHOro aToma yrnepoga. Peakuun HyKJieonabHOro npucoeanHeHns (An%

reTeposiMTUYeckne peakumy C ydYacTuem MKU-CBA3WM Yryepod-kucaopon (anbAernfbl, KeTOHbl). Knacchl

KapbOHMbHLIX coeduHeHnn. [MpépcTtasuTenn. [loaydYeHne anbiernios, KeTOHOB, KapbOHOBbLIX KUCNOT
TPOEeHWEe N peaKLMOHHas CNOCOOHOCTb KapboHWALHOW rpynnbl. BAnsaHUE 3N1eKTPOHHbLIX U MPOCTPaHCTBEHHbIX|
aKTopoB. MexaHu3M peakuumin An: posib MPOTOHUPOBAHWSA B MOBBLILEHUN PEAKLMOHHOW CnocobHOCTU

KapboHuna. BuonNornyeckn BaXKHble peakuuMy anbAermioB W KETOHOB - TWAPUPOBaHWE, OKUCIEHMNe-

BOCCTaHOBJIEHVE aNbAernaos (peakuus AUCMYyTauumn), OKUCNIeHue anbaernaos, obpasoBaHue LMaHIMOPUHOB,

rmapaTtauns, obpasoBaHme noJjyaueTanel, UMUHOB. Peakuun anbAoJIbHOrO NpPUCOAUHEeHUs. buonormnyeckas
HaHMMOCTb.PeaKuMMHyKﬂeO¢MﬂbHOFO3aMeumHMﬂM/Sp2¢M6pMﬂM3MpQBaHHOFOaTOMayrﬂepona(Kap6OHOBHe

KNCOTbl N X (PYHKLUMOHaNbHble Mpon3BOAHbIe). MexaHuW3M peakuun H%KﬂeO¢MﬂbHOFO 3ameweHuns (Sn) |
p2-rmbpnamn3MpoBaHHOro aTomMa yriepofa. Peakuuu auuampoBaHUsA - obpa3oBaHWe aHrMApUAOOB, CHOXKHbIX]
p1poB, CNOXKHBLIX TNO3(UPOB, aMUO0B- U o6gaTHue UM peakuuu rugponunsa. brnonornyeckas posib peakuunn
umnnmposaHusa. KKCNOTHble CBOMCTBA KapOOHOBbLIX KucnoT no O-H rpynne. Peakumnm OKucCIeHUs W«

BOCCTAHOB/IEHNA OpraHn4yeckux coeguHeHnn. OKNCANTESIbHO-BOCCTAHOBUTENbHbIE peakLun, 3/1eKTPOHHbIN

MexaHu3M. CTerneHn OKWC/IeHWs aTOMOB Yyriepoda B OpraHW4eckux coeguHeHuax. OKuC/ieHne nepBU4HOro,

BTOPVWYHOIrO N TPETUYHOro aTOMOB yrsiepofa. OKMCASEMOCTb Pa3/INYHbIX KJJACCOB OPraHUYeCcKUX COeANHEHWUN.

MyTn yTuansauum kKucnopoga B KneTke. DHepreTuyeckoe okucieHue. OKcupasHble peakuun. OKuceHue|
praHW4Yecknx BeLlecTB - OCHOBHOW WCTOYHWK 3Heprun A[ns xemoTpodos. [lnacTuyeckoe OKUC/IEeHMe.
KCMreHasHble peakLunmn. BoccTaHoBIeHWE OpraHUYeCcKMX CoeANHEH NI

Paspen 2. Kucnopopacopepixawime Kaaccbl opraHu4eckux Bewects. Tema 2.1.'mapokcucoeauHeHus.

ema 2.2. KapboHunbHble coeguHeHus. MnapokcmcoeanHeHns. CnupTbl n peHonbl. TeMa KapboHubHble
oeAnHeHna. Anbaernabl n KeToHbl . KapbokcnabHble coeanHeHmnsa. KapboHoBble KUCAOTbI. TMAPOKCMKNCAOTHI.

npobnemHas
nekumns,

06bACHUTENBHO

n3y4eHune
HOBOro
MaTepuana

yCTHas
peyb

YK-1.1

YK-1.2
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KeTOHOKNCNOThI.

MHHDCTpaTMBHHﬁ

YK-1.3

Paspen 3. BMOHOHMMepr N UX CTPYKTYPHbI€ KOMMOHEHTbI

Tema 3.1. Buosoruyecku Ba>xHbole asoTcoaepxaliue rerepouukinbl. KoHpurypaumsa. OnpegeneHuve.
PHaHTNnoOMepna N AnacTepeoMepmns Kak pasoBUAHOCTU KOHPOUTYPaLMOHHON N3oMepun. XmpaabHOCTb MOJIEKY I
OpraHn4Yeckmnx coenHEHNN Kak npuynHa onTuyeckonm ndomepumn. Ctepeomsomepums MosieKy s C O4HUM LLEeHTPOM
XNPanbHOCTN (3HaHTMOMepus). ONTUYeCKaa akTUBHOCTb. [MLEPUHOBBIN afibaerng Kak KoHPUrypaLUnoHHbIN
CTaHpapT. NpoekunoHHble hopMysbl Puwepa. D n L-Cuctema CTepeoxmMmn4eckon HOMeHKNaTypbl.
MpenctaBneHuns o R,S-HomeHknaType. CTepeon3omMepms MOJIeKY C ABYMSA 1 6osee LeHTpaMn XnpaabHOCTH
PHaHTMOMepus N gnactepeomepus. Ctepeonsomepus B pagy COeAUHEHUI C ABONHOMN cBA3bio (Mun-
innactepeomepus). Llmc- n TpaHc-nsomepsl. CTepeonsomMmepus n 6nonormyeckas akTMBHOCTb OPraHNYecKnx
coegnHeHNN. Knaccupukauna retepounkios. MaTnyneHHble LnKabl C 0AHUM retopoaTtomoM. MNuppon, dypaH
TuobeH. TeTpanupposibHble coeanHeHnsa (MopduH, NOpdUPUHLI, rem - buonormvyeckas posab. UHgon n ero
MPON3BOAHbIE - TPUNTOMAH, TPUNTAMWH, CEPOTOHUH. 5-HUTPONPON3BOAHbIE dypaHa - pypaunanH,
bypa3onmaoH kak bakTepuunaHblie npenapaTthl. TeTparnapoTnodeH Kak KOMMOHEHT BUTaMunHa H - 6uoTuHa
MAaTUYNEeHHbIE LKLl C ABYMSA reTopoaToMamu. Nupason, nMnaasosn, Tmason. [ponssoaHble uMnaasona -
rMCTUANH N TMCTaMuH. Npon3BoaHble 5-0KCMNMpPasoia Kak XaponoHvKatoLwme N aHanreTn4eckmne cpeacTaa
(QHTMNUPUH, aMNAOMUPWH, aHaNbrMH, 6yTaanoH). NMpon3BoaHbIe TMa3ona - BUTaMuH Bl n Hopcynbdason
TMa3oNMANH Kak KOMAOHEHT aHTMBMOTUKOB rpynnbl NeHMunIamMHa. LlecTuyneHHble LMKAbl C 0 AHUM
reTepoaToOMOM. MUPUANH, XUHONMH, N30XUHOJINH, aKpUANH. [pon3BoAHbIE MMPUANHA - HUKOTUHOBAsA KUC0Ta ”
ee ammnp (ocHoBa cTpoeHus HAL(®)+, yqacTve B 6M0I0rM4E€CKOM OKUCIEHNMN), MUINPUANH KaK OCHOBa CTPOEHMA
@HasbreTKa npoMenosa, M30HNKOTMHOBAasA KNCI0Ta U NPoTMBOTYbepKyne3Hble npenapaThbl Tyba3na v
bTmBasna, nupunaokcanbs (BUTamumH B6). NMponsBogHbie XMHONMHA - ankanona XuHuH, baktepmumgHole
npenapaTbl SHTepocenTon n 5-HOK. AApo n30XMHOIMHA KakK OCHOBA aJiIkaJlouAoB Onus - CNa3MoJINTUKOB
(NanaBepuH) n aHanreTMkos (MopduH). NponssogHble akpuamnHa - Ae3nHduumnpylowmne cpeacTsa.
LLlecTn4neHHble LMKAblI C ABYMS reTopoaTtoMaMu. MMpUMnAnH n ero Nnpon3BoaHbIe - ypauua, TUMUH, LUTO3MH
KaK KOMMOHEHTHbI HYKJIEMHOBbIX KNCOT. [pon3BoAHbIE NMMPUMUANHA - IeKAPCTBEHHbIE NpenapaThl: opoTaT
Kanuns, meTunTrnoypaumna, bapbutypatsl. Y4acTne nupmMnamnHa B obpasosaHun BuTammHa Bl. buumknnyeckme
(KOHOEHCMPOBaHHbIE) reTepouunKbl. [yprH 1 ero Npon3BoAHbIE - aAE€HUH U TYaHUH KakK KOMMOHEHTbI
HYK/TEMHOBbBIX KNCNOT. OKCUNPOU3BOAHbIE MYyPUHA - TUMOKCAHTUH, KCAHTKH, MoYeBas KncaoTa. buonornyeckas
posib. OnpepeneHue n Knaccnrkaums BUTaMnMHOB. ICTOPUA OTKPLITUS N U3yYeHNs BUTaMUHOB. Posb
BUTAaMUHOB B XXMN3HeAeATeNbHOCTU. MoTpebHOCTb B BUTaMUHaX N A03bl BATaAMUHOB. AIMMEeHTapHbIe n
BTOPUYHbIE aBUTaMUHO3bl N TMNOBUTaMUHO3bI. MnepBnTamMuHo3bl. OTAeNbHbIe NpeacTaBuTeNn
PKMPOPACTBOPMMbIX 1 BOAOPACTBOPUMBIX BUTAMUHOB - XMMMYeCKas Npupoaa, CyTo4Hasa noTpebHocTb,
NPOSiBIEHNA aBUTAaMWHO30B, KODEPMEHTHaA 1 UHbIE PO B OpraHn3Me. AHTUBUTaMUHbI. MeToabl
npeaynpexneHns BUTaMMHHON HeAOCTaTOYHOCTH, NpenapaTbl BATaAMUHOB, BUTaMUHM3aLNSA NULLLEBbIX
npoayKkToB. Ankanounasl. OnpegeneHve. PacnpocTpaHeHne B npupoae. XumMmmnyeckas npupoaa n Kknaccudukaums
AnKanonabl - NneKapCTBeHHbIe NpenapaTbl: MPOM3BOAHbIE MMPUANHA, MUNEPUANHA N NUPPOAMNAMNHA - HUKOTUH,
KOKaWH 1 aTPOMWH, NPON3BOAHbIE KCAHTUHA - KOenH, TeEOBPOMUH 1 TEOWINH, MPOMN3BOLAHbIE MHAO0NA -
pe3epnuH, CTPUXHWUH, NUJIOKapnuH, NPON3BOAHbIE XUHOJIMHA - XUHWUH, U30XUHOJIMHA - MOP(UH 1 NanaBepuH.
AHTMOMOTMKN. OnNpepeneHune. PacnpocTpaHeHne B Npupoae. XmMuyeckaa npupoaa. MeHnunnamHsbl -
MPON3BOAHbIE NEHULWNNIAHOBOW KMCAOThI, LileasioCnponHbI - NPOM3BOAHbIE LieasioCnopaHOBOM KNCOTHI,
TeTpaunKINHbI - MPON3BOAHbIE HadpTaLleHa, CTPENTOMULMHbI - aMUIOrINKO3uAbl. MNosycuHTeTn4Yeckme
@HTNONOTUKMN

cnana nekuws,

06bACHUTENBHO
MNNIOCTPATUBHbIN

n3yyveHume
HOBOIo
MaTepunana

lyCTHas
peyb

YK-1.1

YK-1.2

YK-1.3

Tema 3.2.Yrnesopabl lMepeBapuBaHue yrnesonos. BcacbiBaHWe yrneBonoB. TpaHCNOPT MOKO3bI.
HapyLlieHns nepeBapmBaHusa U TpaHCMopTa. AKTUBHbIE POPMbI MTHOKO3bl. PochopuainposaHme n
ineochopuivpoBaHne raoKosbl. [MKoreHes (CMHTe3 ramkoreHa). FIMkoreHonms (pacnag ramkoreHa).

npobnemHas
nekuuns,

n3yyveHume
HOBOI o
MaTepunana

lyCTHas
peyb

YK-1.1
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HapyweHna obMmeHa rnmkoreHa. OCHOBHbIe NyTW KaTabosm3amMa raoKo3bl. A3pobHbI rnMkonns. banaHc ATO. 06BbACHUTENbHO YK-1.2
AHa3pO6HbIN rAnkonns. banaHc AT®. Perynsuua ramkonnsa u raloKoHeoreHesa. Perynauma cogepxaHms MNNIOCTPaTUBHbIN
r1IOKO3bl B KpoBU. OkncnmTensHoe aekapbokcunmposaHue MBK. Uukn Kpebca. dHepreTnyeckuin apgekT. YK-1.3
MNeHTOo3HO-(hoCcdaTHbIN NYyTb NpeBpaLleHnNs rnoKo3bl. MeTaboansm rekcos.
Tema 3.3. AMMHOKUCNOTbI U 6enkun. MpeactasneHne o 6enkax, posb 6e1KkoB B opraHnsMe. PU3nKo- chanp-nekums, n3yyeHune lyCTHas
XUMMYECKMEe CBONCTBa BEeNKOB: MOJIeKYNApHas Macca, N303JIeKTpUYecKas To4ka, paCTBOPUMOCTb 1 06BACHUTENBHO  [HOBOrO peyb YK-1.1
oca>kpaeMocTb 6enkoB. MMAPONM3 Kak MeTo usyvyeHns coctasa 6enkos. CoBpeMeHHble NpeacTaB/ieHns o MNNIOCTPaTUBHBIA [MaTepuana
CTPYKType 6enKoBON MOoneKyJbl, METOAbI N3yHeHUsa CTPYKTYpbl 6enka. brnonornyeckas ponb oTAes/bHbIX YK-1.2
npefncTaBUTesIe NPOCThIX U CJIOXKHbIX 6€N1KOB. [NMMKO3UMpoBaHHbIe 6eNKK, FNKO3UINPOBaHHLIA reMoriobuH,
AMarHoCTU4yeckKoe 3HayeHune ero onpegeneHns. deTanbHbli FeMOrJo6uH. YK-1.3
Tema 3.4. CnoxxHble 6enku. KoHblornpoBaHHble (CNoXHble) 6eNKK: HYK/IeoNpPOTEeNHbI, XPOMOMPOTENHbI,  [Claig-NeKkuns, n3yyeHne lyCTHas
hochonpoTenHbl, FrANKONPOTENHbI, MPOTEOr IMKaHbI, IMNONPOTENHbI, METANIONPOTENHBI, C/IOXKHbIE 6enkun- 06BbACHUTENBHO  [HOBOrO peyb YK-1.1
bepMeHTbl. HykieonpoTenHbl: posib B ABJIEHNAX HAaCeACTBEHHOCTY; obLLas xapakTepncTnka 6enkoBbIX n MNNIOCTPaTUBHBIA [MaTeprana
MONIMHYKNEOTUAHbIX KOMMOHEHTOB. HapyleHne obMeHa NypuHOBbLIX HyK/JeoTuaoB (nogarpa, CMHApoMm Jlewa- YK-1.2
HalaHa).

YK-1.3
Tema 3.5. HykneuHoBble KUCAOTbI. LleHTpanbHas gorma 6uonoruun. Tunbsl MaTPUYHbIX CUHTE30B. ObLwas chanp-nekums, n3yyeHne lyCTHas
CTPYKTYPHas opraHu3saumns HykKneoTuaos. [lypnHoBblie OCHOBaHWUA, BXOASLLME B COCTaB HyKeoTuaos. CTpoeHue HOBOIro peyb YK-1.3
AT®. HoMeHKNaTypa HykneoTuaos. MNMepBuyHasa cTpykTypa OHK. BTopuyHasa cTpykTypa OHK. Mpasuno 06bACHUTENBHO  |[MaTepuana
Yapradda. TpetuyHasa ctpyktypa OHK (cynepcnupanunsaumsa OHK). benku, ceaseiBatowmecs ¢ JHK. MNTIIOCTPaTUBHBIN
feHeTMYeCcKasi cucTeMa MUTOXOHAPWIA. MNepBrYHas, BTOpMUYHas, TpeTudHasa cTpykTypa PHK. Tunel PHK. YK-1.2
CTpykTypa TpaHcnopTHbix PHK. MaTpuyHble PHK. PnbocomanbHble PHK.

YK-1.1
Tema 3.6. Jinnuabl. Nnnnpgbl: knaccndurkaums, bronormyeckas posb. BaxxkHenwmne nunmnabl TKaHen npobnemHas n3y4dyeHune lyCTHasa
HenoseKa. TpyauuaraMueposibl, CTpoeHue, pacrnpocTpaHeHune. Mnmkonnnuabl, oconnnuabl, COUHroNMNnabl, [nekuus, HOBOIro peyb
CTepounabl, CTpOeHne, nokanansaums. XupHble KNCNOTbl. CTpoeHne, yHKLMN. Pe3epBHble nnnuasl U AMnuabl MaTepuana YK-1.1
MeMbpaH. Bo3pacTHble 0CO6EHHOCTU NMMNAHOIO COCTaBa KPOBW. 06BACHUTENBHO

MNNIOCTPaTUBHbIN YK-1.2
YK-1.3
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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

Adobe Reader DC CBobogHas nuueH3nsa

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

10.2. NepeyeHb He0OXO0ANMMbIX MH(POPMALIMOHHDbIX CMPABOYHbIX CUCTEM:

Kaxxablii obyvaloLniics B Te4eHne Bcero nepmoaa obyvyeHus obecneyeH NHAMBMAYAIbHbIM
HEOrpaHWYEHHbIM OOCTYMOM K 3JIEKTPOHHO-BUBNINOTEYHBIM CUCTEMAM:

Ha3BaHue

9BbC «KoHcynbTaHT cTyaeHTa». Konnekuun: MeguumHa. 3apaBooxpaHeHune (BMO), NI0OTAP-Meauna. NpemMmnym KOMMAEKT :
CTyAeHYyecKas 371eKTpoHHasa bubnunoTeka : cant / OO0 «Monntexpecypc». dNeKTPoHHasa bnbanoreka TeXHMYECKOro By3a. -
Mocksa, 2012. - . - URL: http://www.studentlibrary.ru/ Pexxum goctyna: ona 3aperncTpup. nonb3oBatenen. - TekcT
3/1IeKTPOHHbLIN. ABNSIETCS 3N1eKTPOHHON BubnnoTeyHom cnctemolnt (36C), npenocTaBnsaoLWEn 4OCTYN Yepe3 ceTb MHTEpHeT K
yy4ebHoM nuTepaType 1 AOMOJHUTE/bHBIM MaTepuraaaM, NpnobpeTeHHbIM Ha OCHOBaHUMN MPSMbIX AOrOBOPOB C
npasoobnagatenamu. NMonHOCTbIO cooTBETCTBYET TpeboBaHnAM hefepalibHbIX FOCYAapCTBEHHbIX 0bpa3oBaTeIbHbIX
CTaHAapToB TpeTbero nokoaeHus (ProcC BO 3+) kK KOMNIEKTOBaHUIO 6M6IMOTEK, B TOM HMC/1E INIEKTPOHHbBIX, B HacTn
hopmMmpoBaHNA pOHAO0B OCHOBHOM N AOMNOSHUTENbHON NnTepaTypbl, ons CMO, BO n acnupaHTypbl.
http://www.studentlibrary.ru/cgi-bin/mb4x

Znanium.com. ba3oBas KoneKUns : INeKTPOHHO-6ubanoTeyHasa cuctema : cant / OO0 'Hay4HO-M3OaTENbCKUN LLEHTP
NHdpa-M'. - MockBa, 2011 - - URL: http://znanium.com/catalog (naTta obHoBneHus: 06.06.2019). - Pexxum gocTyna: ons
3aperncTpup. nosab3oBaTesnen. - TeKCT: 31eKTPOHHbIN.®oHA DBC chopMmpyeTCs C y4eTOM BCEX U3MEHEHUN
obpasoBaTesibHbIX CTAaHOAAPTOB U BKJOYaET y4ebHuKK, yyebHble nocobus, YMK, MoHorpadun, aBTopedepaTsl,
anccepTaummn, sHUMKIONeMN, CI0Bapy N CNPaBOYHUKMW, 3aKOHOAATeIbHO-HOPMaTUBHbIE AOKYMEHThI, CleumnasbHble
nepuoanYyeckne N3fgaHus u N3faHuns, BbinyCKaeMble nsgatenbCcTBamMm By30B. http://znanium.com/catalog/

IPRBooks. Ba3oBasi KONnekums : 31eKTPOHHO-6nbnnoTeyHas cucrtema : cant / O6LwecTBO C orpaHNU4eHHOM
OTBETCTBEHHOCTbI0O KoMmnaHus 'An Mn Ap Megua'. - CapaTos, 2010 - . - URL: http://www.iprbookshop.ru/586.html - Pexxum
[OCTyna: Ansa 3aperncTpup. Nosb3oBaTese. - TEKCT INEeKTPOHHLIN. ABNSETCSA pacnpoCcTpaHeHHbIM 0bpa3oBaTesibHbIM
3JIEKTPOHHbIM PECYPCOM A5 BbICLLINX U CPEeAHUX CNeumnanbHbiX y4ebHbIX 3aBefeHN, Hay4YHO-Uccen0BaTebCKNX
WHCTUTYTOB, Ny6an4HbIX BubnnoTek, npuobpeTalowmx KOpnopaTMBHBIN AOCTYN A1 CBOMX 0byYaloLmxcs, npenogasaTtenen
1 T.4. OBC BKOYaEeT y4ebHY0 N Hay4YHYI0 NMTepaTypy Mo HanpaBJieHNSM NOAFOTOBKUN BbICLLEr0 U CPEAHEro
npogeccnoHasbHoro obpasoBanus. http://www.iprbookshop.ru/586.html

CYBERLENINKA : Hay4Has anekTpoHHas bubnmoteka : cant. - MockBa, 2014. - URL: https://cyberleninka.ru - Pexxum
[OoCTyna: Ansa 3aperncTpup. nosb3oBaTenien. - TEKCT: 3/1IeKTPOHHbINA. KnbepJleHnHKa - 3TO Hay4YHasa 3/1IeKTPOHHas
6rnbnnoTeka, MOCTPOEHHAs Ha NapaaurmMe oTKpbITOM Haykn (Open Science), OCHOBHbIMU 3aavYaMun KOTOPOW SIBNSIETCS
nonynspmsaums Haykm n Hay4Hom AeATesIbHOCTU, O6LLEeCTBEHHbIN KOHTPOJIb Ka4yecTBa Hay4dHbIX Nybankauumii, passmtue
MEeXANCUNMANHAPHbIX UCCNeL0BaHNIA, COBPEMEHHOIO MHCTUTYTa Hay4YHOW peLeH3unu, NoBbILLEHNE LUTUPYEMOCTH
POCCUNCKON HAayKK N MOCTPOEHNE NHPPACTPYKTYPbl 3HAHUN.

Mepropnyeckne n3gaHna JocTynHole obyyaowmmcs n cotpyaHmnkam ®re0Y BO MITY no noanncke U Ha 0CHOBaHUW
KOHTPAKTOB U JINLLEH3NOHHbIX cornawweHnn. URL: https://lib.mkgtu.ru/index.php/resursy/37-periodicheskie-izdaniya

Ons obyyatowmxca obecrneyeH AocTyn (yAaneHHbIn 00CTyN) K CAleayoLM COBPEMEHHbIM
npodgeccnoHanbHbIM 6a3aM AaHHbIX, UHPOPMALMOHHbBIM CMPABOYHbIM U MOMCKOBbLIM CUCTEMAM:

HasBaHue

9BbC «KoHCcynbTaHT cTyAeHTa». Konnekuun: MeauumnHa. 3apaBooxpaHeHune (BMO), NOTAP-Meauna. NpemMmnym KOMMNEKT :
CTyAeHYeckas 371eKTpoHHas 6ubnunoTteka : cant / OO0 «[Monutexpecypc». INeKTpoHHaa 6ubnnoTeka TeXHNYECKOro By3a. -
Mockga, 2012. - . - URL: http://www.studentlibrary.ru/cgi-bin/mb4x - Pexxum goctyna: oNns 3aperucTtpup. nonb3oBaTenen. -
TeKCT 3/IeKTPOHHbIN. ABNAETCA 31eKTPOHHON brnbnnotedyHom cuctemon (36C), NnpenocTasnsowen AoCTyn Yepes ceTb
NHTepHeT K y4ebHOI nnTepaType 1 AONONAHUTENbHBIM MaTepuanam, NpnobpeTeHHbIM Ha OCHOBAHUWN MPSAMbIX 4OrOBOPOB C
npasoobnagaTenamu. MoaHOCTbIO COOTBETCTBYET TpeboBaHNAM heaepasbHbIX roCyAapCTBEHHbIX 06pa3oBaTesbHbIX
CTaHpapToB TpeTbero nokoneHnsa (ProcC BO 3+) kK KoMnneKkToBaHUio 6nbanoTek, B TOM YUCSe I/IEKTPOHHbIX, B HaCTu
dhopmmpoBaHna PpoHAL0B OCHOBHOM N AOMNOSHUTENbHON nnTepaTypbl, 415 CMO, BO n acnupaHTypbl.
http://www.studentlibrary.ru/cgi-bin/mb4x

Znanium.com. ba3oBas Konnekuns : 3N1eKTPOHHO-bubnnoTevHas cuctema : cant / OO0 'Hay4Ho-n3paTenbCKUm LEeHTP
NHdpa-M'. - MockBa, 2011 - - URL: http://znanium.com/catalog (naTta obHoBneHus: 06.06.2019). - Pexxum pgocTyna: ans
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Ha3BaHue

3aperncTpup. nosib3oBaTtesien. - TeKCT: 371eKTPOHHbIN.®oHA DBC hopMumpyeTCs C y4eTOM BCEX U3MEHEHUN
obpasoBaTesibHbIX CTaHOAPTOB U BKAOYaET y4ebHukM, yyebHble nocobus, YMK, moHorpadun, aBTopedepaTsl,
anccepTaunu, sHUUKIoONeann, CJI0Bapu U CMpaBoOYHUKN, 3aKOHO4ATE/IbHO-HOPMaTUBHbIE AOKYMEHThI, CneLnasabHble
nepuoanyeckne n3gaHusa n n3pgaHus, BollMyckaemble n3gatenscreaMmm By30B. http://znanium.com/catalog/

IPRBooks. Ba3zoBasi Konnekuums : 31eKTPOHHO-6ubnnoTeyHas cuctema : canT / O6LLEeCTBO C OrpaHUYeHHOoN
OTBETCTBEHHOCTbI0O KoMmnaHusa 'An Mn Ap Megua'. - CapaTos, 2010 - . - URL: http://www.iprbookshop.ru/586.html - Pexxnm
[oCTyna: Ans 3aperncTpup. nosb3oBaTesneln. - TeKCT 3NEeKTPOHHbIN. ABNSETCA pacnpoCcTpaHeHHbIM obpa3oBaTesibHbIM
3JIEKTPOHHbIM PeCypCcoM A5 BbICLLUMX U CPefHUX CheumnanbHbiX y4ebHbIX 3aBefeHnn, Hay4yHo-nccaenoBaTelbCKnx
WHCTUTYTOB, Ny6nnYHbIX BubnnoTek, npuobpeTaomx KopnopaTUBHLIN LOCTYN AN8 CBOMX 0byYaloLmxcs, npenonaBaTenen
n T.4. 9BC BKJtOYaEeT y4ebHY0 N Hay4YHYI0 MTepaTypy Mo HanpaBJJIeHNSM NOATOTOBKU BbICLLEr0 U CPEHEro
npogeccnoHassHoro obpasosaHus. http://www.iprbookshop.ru/586.html

Mepuognyeckne n3pgaHus fOCTyrnHble obyyatowmmcsa n cotpygHukam OreQyY BO MITY no nognucke n Ha OCHOBaHUMK
KOHTPAKTOB U JINLLEH3NOHHbIX cornaweHnn. URL: https://lib.mkgtu.ru/index.php/resursy/37-periodicheskie-izdaniya
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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

YyebHas ayanTopusa AN npoBefeHns
3aHATUN NEeKUMOHHOro Tuna (3-5):
385000, Pecnybnnka Apgbires, r.
Marikon, yn. MywkuHa, gom Ne 177.

Y4yebHasa mebenb Ha 86 nMocanoyHbIX
MEeCT, UHTEepPaKTUBHasA O0CKa,
MynbTUMeOuiiHoe obopynoBaHue
(NpoeKkTop, 3KpaH).

Microsoft Office Word 2010
HomepnpoaykTa 14.0.6024.1000 SP1
MS002260-018-0000106-48095

YyebHasa ayanTopus ons NnpoBeneHus
3aHATUNA CEMMHAPCKOro Tuna:
NabopaTopusa opraHnyeckom xmmmn /
MpenapaTtopckas (1-324): 385000,
Pecnybnunka Apgbires, r. Mankon, yn.
MNepBoManckas, gom Ne 191

YyebHas ycTaHOBKa Mo sabopaTopHOMY
NPakTUKyMy Mo AUCUMNANHE
«OpraHnyeckas XxmMMms»

Microsoft Office Word 2010
HomepnpoaykTa 14.0.6024.1000 SP1
MS002260-018-0000106-48095

MNMomMeLleHNs 018 CaMOCTOATENIbHON
paboTbl: YNTanbHbIN 331 Hay4YHON
bnbnmnotekn ®rboy BO «MITY»:
kopnyc 1, 3 aTax, yn. lNepBomanckas
191.

Mebenb Ha 150 NnocafnoyHbIX MECT,
KOMMbIOTEPHOE OCHAaLLEHME C BbIXOAOM
B IHTepHeT Ha 30 nocafo4HbIX MecCT,
cneunannsnpoBaHHasa mebenb (CTynbS,
CTOJbI, WKadbl, WKadbl BbICTaBOYHbIE),
MynbTUMegnnHoe obopynoBaHue,
oprTexHuka (NpuHTepbl, CKaHepbl,
KCEepPOKC).

Microsoft Office Word 2010
HomepnpoaykTa 14.0.6024.1000 SP1
MS002260-018-0000106-48095

MomelleHVe AN XpaHeHns u
npognaakTU4Yeckoro obcnyxmBaHms
yyebHoro obopynoBaHus no agpecy:
385000, r. Marnkon, yn NepBomanckas,
191, yy. kopniyc 1, 3 aTax (1-318)
WNHpOopMaLMOHHO - TEXHUYECKUI OTAeN

TexHu4eckune cpencTBa obyyeHuns,
cy>Xaluume oNs npefocTaBieHns
yyebHol nHpopmaumnm 6onbLuoin
ayauTopuum.

Microsoft Office Word 2010
HomepnpoaykTa 14.0.6024.1000 SP1
MS002260-018-0000106-48095
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