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Pabo4asn nporpamma coctaBfiieHa Ha ocHoBe ®I'OC BO n yyebHoro nnaHa MITY no HanpaBneHMIO
noaroToBkK (cneumnanbHocTu) 30.05.03 MegnumHckasa kKubepHeTnka

CocTaBuTesnib pabouyer nporpamMMmsi:

MpenopnasaTeb, MoanncaHo npocton 30 TxanuwiokoBa PaTrMa AcCsIaHOBHA
12.07.2024
([OJHKHOCTb, y4eHoe 3BaHue, CTerneHb) (NOANNCH) (®.1.0.)

Pabouan nporpaMma yTBep>XAeHa Ha 3acenaHum Kadenpbi:

Mopdosorum
(Ha3BaHuMe Kadenpsl)

3asefyownin Kagenpon:

18.07.2024 MoanncaHo npocton 3 CaBeHko Banepuin Ockaposu4
18.07.2024
(mo4annce) (®.1.0.)
CornacoBaHo:

PykosoauTtens OMOT
3aBenyloWmni BbiMycKatoLwen

Katenpon
Mo HamnpaB/eHUIO NOATOTOBKN
(cneunanbHOCTN)
22.07.2024 MoanncaHo npocton 3 JaniokoBa EneHa
22.07.2024 AnekcaHapoBHa
(moannce) (®.1.0.)
CornacoBsaHo:
HBE MI'TY
(Ha3BaHue rlonpa3,|1eneH|/m)
22.07.2024 MoanncaHo npocTton 30 N. b. bepbepbsaH
22.07.2024
(noannce) (®.11.0.)
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1. Llenm n 3apaum yuyebHom aucumniamibl (Moayns)

Llenb ocBoeHnsA y4yebHOM OMCUMNAMHbI «bnoopraHmn4yeckas XuMMmsa» COCTOUT B OBJlafEHUU
3HAHUAMU N YMEHUAMW BbIMNOJIHATL PaCYéTbl MapaMeTpPoB (PU3NKO-XMMUYECKMX MPOLLeCCOB MNpu
pPacCMOTPEHUN UX HU3NKO-XUMUYECKON CYLIHOCTU M MeXaHW3MOB B3auMOOENCTBUS BELLECTB,
MPONCXOASAWNX B OPraHM3Me 4YesioBeKa Ha KJIETOYHOM N MOJIEKYJIAPHOM YPOBHAX, a TakXXe mnpu
B3aMMOOENCTBUMN XXNBOW CUCTEMbI C OKPY>KatoLlen cpenon.

3a4a4m gUCUNMINHBIL:

- hopMUpoBaHNE y CTyAEeHTOB NPeACcTaBAEHU 0 BaXKHENLWNX BUOXMMUYECKUX NpoLeccax u
Pa3/INYHbIX BUAAX FOMEOCTa3a B OpraHn3Me;

- U3y4yeHune CTyaeHTaMu CBOMCTB BeLLLECTB OpraHNU4YeCcKoi Npupoabl;

- (hopMMpOBaHME Yy CTYAEHTOB HAaBbIKOB U3YYEHUS HAYYHOW XMMUYECKON NuTepaTypbl;

- (hopMMpOBaHME Yy CTYAEHTOB YMEHUI OJ15 pelleHns NpobiieMHbIX U CUTYaLUWOHHbIX 3a[ay;

- (¢dopMmpoBaHMe y CTYOEHTOB MPaKTUYECKUX YMEHWA MOCTAaHOBKW U BbINOJIHEHUS
3KCnepuMeHTanbHOW paboThl;

- o6yHeH|/|e CTYAEHTOB NMpuHUunam opraHmnsaumm mn pa60Tb| B XMMUNYECKON na6opaTop|/||/|;

- (hopMMpOBaHME Y CTYAEHTOB HAaBbIKOB U3YYEHUS HAYYHOW NUTepaTypbl;

- q)OpMI/IpOBaHI/Ie Yy CTyA€HTa HaBblKOB 0bLWeHNA C KONTEKTUBOM.
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2. MecTto pucumnauHbl (Moaynsa) B cTpyktype Ol no HanpaBsieHuUio
noaAroToBkKM (cneuuasbHOCTHU)

OucumnnmnHa «brnoopraHmnyeckas XuMna» BXOAUT B NepeyvyeHb ANCUNNANH 06A3aTeNlbHOM YacTu
OlNOM. BmecTe ¢ bruonormnen, Gn3nonormnen, aHaToMmMEN, T’MCToNOrnen popmmpyeT y oby4varoLmxcs
3HaHWUA O CTPOEHUN N PYHKLUUOHUPOBAHUKM 300POBOIO OpraHmnima.
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3. MNepeyeHb NaHUpPyeMbIX pe3ysibTaTOB 00y4YeHus No AuCUUNINHE
(MOAYyN0), COOTHECEHHbIX C NIAHUPYEMbIMU pe3ysibTaTaMU OCBOEHMA
obpasoBaTesibHOW NPOrpaMmMmbl.

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

OMnK-1.3 MpumeHsieT pyHAaMeHTaslbHble eCTeCTBEHHOHaYy4YHble
3HaHWSA 0015 pelleHns npodeccnoHabHbIX 3a4au

YK-1.1 AHanusnpyeT 3afavy, Bblaenss ee 6a3osble cocTaBasiowme,
OCYLLeCTBJIIET AEKOMMO3ULINIO 3a4a4u

YK-1.2 HaxoanT n KpUTNYeckn aHannsnpyeTt nHpopmaLuuio,
HeobXxoAUMYI0 A1 pEeLUeHNsA NOCTaBJIEHHOW 3a4a4u

YK-1.3 PaccmaTpuBaeT BO3MOXHbIE BapUaHTbl peLleHns 3agayn,
OLleHVBas X OOCTOMHCTBA U HEAOCTaTKK
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4. Obbem gucuunnuHel (Moayna) n Buabl yauedbHon padorbl. Obian
TPYAOEMKOCTb AUCLUNJINHDI

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

DopMmbl Buabl 3aHATUM WToro 3.e.
KOHTpoONA YyacoB
(konunuec
TBO)
3K Jlek Mp KPAT KoHTponb CP
Kypc 2 [Cem. 3 1 17 34 0.35 26.65 30 108 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 aucuunamHbl

Hepen
A ceMe
cTpa

Bupbl yuebHou paboThbl, BKJIlOYaA CaMOCTOATEJIbHYIO paboTy m
noeMKocTb (B yacax)

Tpy

JNlek

Jla6

ne

cPn

KPAT

KoHTpo
nb

CP

C3

dopMbl TeKyLlero/npome
XXYTOYHOW KOHTpoONsA
ycneBaeMoCTH TeKyLLero
(no HepensamMm cemecTpa),
NPOMEe>XyTO4HOMN
aTTectauum (no
ceMecTpam)

2

11

12

Pasgen 1. OCHOBbI CTPOEHUSA U PeaKLMOHHOMN
CNOCOBHOCTN OpraHMyYecknx coeanHeHun. Beepenne
B npeaMeT. Tema 1.1. Knaccngpukaumsa un
HOMEHKJ1IaTypa OpraHn4ecKnx CoOeguHEHNN

1-2

N[O

Tema 1.2. Teopus CTpOEHUS OpraHNYeCcKnx
coeanHeHun A.M. bytnepoBa. Tema 1.3. i3omepuns
OpPraHNYeCcKnUX COeANHEHUN

34

Tema 1.4. B3auMHoOe BAMSIHME aTOMOB: MPUYNHbI
BO3HMKHOBEHWSA, BUAbI U CNOCObbI ero nepenayn B
MOJIEKYJIaX OpPraHnYecKkux coeguHeHuin. Tema 1.5.
KNCNOTHOCTb M OCHOBHOCTbL OpPraHn4yeckux
COeINHEHUN.

Paspen 2. Kucnopogconepxawime kKnaccbl
opraHuyeckux sewecTs. Tema 2.1.
FmppokcncoenunHeHuns. Tema 2.2. KapboHubHbIE
coefinHeHus.

6-7

Paspen 3. buononnmepsl 1 NX CTPYKTYpPHbIE
KOMMOHEHTLI. Tema 3.1. buonorn4yeckun Ba>kHbole
asoTcoepixalume reTepoumnKIibl

Tema 3.2. YrneBogsl.

Tema 3.3 AMUHOKNCNOThI U 6enku.

10-11

Tema 3.4. CnoxxHble 6enku.

12-13

Tema 3.5. HyK/1ienHoBble KUCNOThI.

Tema 3.6. JlInnuabl.

15

Tema 3.6. JInnugbl 3yveHne anHaMnku rmuaponnsa
TpUaunArANLLEPNHOB NoA AeNCTBMEM
naHKpeaTN4eCKon innasbl.

16

NN INININ

BIAININ(A(D

NWiFRlwlwlw

MpomMeXXyToyHas aTTecTauus

17

0.35

26.65

UTOro:

17

34

0.35

26.65

30

7/51




5.4. Copep>XaHue pa3agesnoB gucuMnauHbl (Moayna) «<buoopraHmyeckas xuMua», oobpasoBartesibHble TEXHOJIOTUMU

JIEKLIMOHHBIN KypC

CTPOEHUNS N peaKLMOHHON
CrMocoBbHOCTY oOpraHNYecKmnx
coeagnHeHun. BeepeHune B
npeameT. Tema
1.1.Knaccucdumkauma n
HOMeEHKaTypa
OpraHMyYyecKnx coeauHeHnn

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
6ronormyecknx yHKUNN
.OpraHunyeckas xmmms
-pyHOaMeHTaIbHaa OCHOBa
bnoopraHnyeckonm XmmMnu.
BunoopraHnyeckasa xmmms
-pyHOaMeHT
6ronornyeckon xmMmunm.
O6LWHOCTb 1 pasnnyns
npegMeToB OpraHNUYyeckon,
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

NCTOPUIO Pa3BUTUSA
broxnummn; CTpoeHue n
XUMUYeCcKne CBOMCTBA
OCHOBHbIX KJlacCOB
61ONOrNYeCcKN BaXKHbIX
6r1oNornyeckn akTUBHbLIX
coefHEeHUN; PU3NKO-
XUMUYECKNE OCHOBbI
MOBEPXHOCTHbIX SIBJIEHUN U
haKTopbl, BAMSAOLWME Ha
cB0H6OAHYIO MOBEPXHOCTHYIO
3HEPrui; OCHOBHbIE
3aKOHbl U3UKN,
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
npo4YnTaHHOE B CPEACTBO
ON5 pelueHunsn

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; 3HaTb: NpegMeT 1 3agayn u | Cnang-nekums
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Cem

HanMeHoBaHue TeMbl
OUCLUNJINHBI

TpyaoeMKocTb (4achbl)

(o] o)

390

03®0

Copep>xaHue

dopmMupyeMblie
KOMMeTeHUuuu

Pe3synbTaTbl OCBOEHUA
(3HaTb, yMeTb, BJlafgeTh)

OOpa3oBaTesibHble
TEeXHOJIOTUMU

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.
Pa3HoBuaHoOCTU
MeXXAyHaponaHoMn
HOMEHKaTyphbl -
3amMecTuTesibHaa 1 paguka
NbHO-(PYHKLIMOHaIbHas
HOMEHKNaTypbl. 3Ha4YeHne
3HaHUA HOMEeHKNaTypbl
OpraHNYecKnUx CoOeaNHEHUI
nnsa Bpadya. OCHOBHbIE
aNropuTMbI
cucTeMaTUYyeckom
HOMeHKNaTypbl. PN3NKoO-
XUMNYeckne MeToabl
BblAENEHUS N
nccnenoBaHms
OpraHMyYecKnx coeNHeHnn,
MMeloLLne 3Ha4YeHne onsg
bromeanuUnHCKOro
aHasm3a: aKCTpakums
XpomaTorpadgus,
nonspumeTpus,
WH(ppakpacHasa n
yfnbTpadurnoneTosas
CMeKTpoCKonus,
MaccCcrnekTpoMeTpus.

Tema 1.2. Teopus cTpoeHus
OpraHNYecKnUx CoeanHEHUN
A.M. byTnepoBa. Tema 1.3.
N30mepua opraHnyeckmnx
coefinHeHNNn

Teopus cTpoeHuns

OpraHNYecKnUx CoeanHEHUN
A.M.byTnepoBa. OCHOBHble
nonoxxeHusa. CTpykTypHble
dopmysibl. XapaKkTep aToma
yrnepoga no roJsIoxXeHuto B

YK-1.2;

3HaTb: CTPOEHME U
XUMUYeCcKne CBONCTBA
OCHOBHbIX KJ1laCcCOB
bnonornyeckn BaxKHbIxX
61oNornyeckn akTUBHbIX
coegNHEHUN; YMeTb:
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Cem HauMmeHoBaHue TeMbl TpyaoeMKocTb (4achbl) Copep>xaHue dopmMupyeMblie Pe3ynbTaTbl OCBOEHMUA OOpa3oBaTesibHble
AUCLUNJINHDI [o]:]e) 390 0390 KOMMNeTeHuuu (3HaTb, yMeTb, BJlafgeTh) TE@XHOJIOrMu
1 2 3 4 5 6 7 8 9

uenun. i3omepuns Kak KnaccngpunumnpoBaTb
creundgunyeckoe aBneHue XUMNYECKNE COeaNHEHMNS,
OpraHMyecKom XuMmnu. OCHOBbIBAsAICb Ha UX
Buabl nsomepun. CTPYKTYPHbIX hopmMynax;
MpocTpaHCTBEHHbIE MPOrHo3MpoBaThb
npeacTaBfieHNs B pe3ynbTaThl
OpraHNyecKom XuMMnm. PU3NKOXUMNYECKNX
TeTpasapuyeckas Mmoaesb npoLeccoB, NpoTeKamLWmx
aToMa yrnaepoga. B XKMBbIX cUCTeMax,
Ba)kHenwwmne noHaTms onupasch Ha
cTepeoxmMmm - TeopeTuyeckme
KoHopMauus un MOJNIOXKEHUS; NOJIb30BaTbCA
KoHUrypaums. HoMeHknaTypon IUPAC ans
CTepeoxmMuyeckme COCTaBJIEHNN Ha3BaHW No
dopmynbl. KoHdopmaumn GopmMysiaM TUMUYHbBIX
OTKpPbITbIX Lenen. npeacTaBuTenen
BpalieHune Bokpyr 6ronornyeckn BaxKHbIx
OOMHapPHON CBA3M Kak BewecTs. BnageTb:
NMPUYnHa BO3SHNKHOBEHMSA HaBblKaMu
pasnnYHbIX KOHOPMaLMiA. camocToAaTeNbHOW paboTbl C
MpoeKunoHHbIe hopMy bl brnoxnmmyeckon
HblomeHa. nnTepaTypour, BECTU MOUCK
[MpocTpaHCcTBEHHOE HeobxoAnMom nHhopMaLumn
cbnmxeHne onpeneneHHbIx
Y4YaCTKOB LIlernun Kak ofHa n3
MPUYMH
npeuMyLLecTBeHHOro
obpa3oBaHMA NATU- ”
LWECTUYIIEHHbIX LUKJIOB.
SHepreTunyeckas
XapaKTepucTmka
KOHMOPMaLIMOHHbIX
COCTOSIHWI: 3aCJ/IOHEHHbIE,
3aTOPMOXKEHHbIE,
CKOLLEHHble KOHOpMaLN.

Tema 1.4. B3aumHoe ConpsixkeHue. Conps»xeHue |YK-1.3; 3HaTb: PU3UKOXUMUNYECKYIO

B/IMSAHNE aTOMOB: NPUYUHbI
BO3HUKHOBEHUS, BUAbl L
cnocobbl ero nepenayn B
MOJIEKYJIaX OpPraHnYecKunx
coeanHeHnn. Tema
1.5.KMCcnoTHOCTb 1
OCHOBHOCTb OpraHn4eckmnx
CoeVIHeHNN.

B OTKPbITbIX Lensax (Mu-Mn).
KOHBIOrMpoBaHHbIE CBA3U.
[lneHoBble CTPYKTYpbI B
61ONOrNYeCKN BaXKHbIX
coeanHeHusax: 1,3-gneHsbl
(byTanuneH), nonneHsl,
anbta,beTaHeHacCkbILEHHbIE
kapboHWbHbIE
coefNHeHUs,
kapbokcunbHas rpynna.
ConpsixkeHue Kak hakTop
cTabunmsaumm cNCcTemsbl.

CYWHOCTb NPOLLECCOoB,
MPOUCXOASALMNX B XXVUBOM
opraHmsme Ha
MOJIEKYJISIPHOM,
K/I€TOYHOM, TKAHEBOM U
OpraHHOM YpPOBHAX; YMeTb:
Mosb30BaTbCA
HomeHknaTypown IUPAC gns
COCTaBJ/IEHUSA Ha3BaHWUI Mo
GopMysiaM TUMUYHbIX
npeacrtaBsmTenen
6nonornyeckn BaXKHbIx
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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

SHeprua Conps>KeHus.
Conpsi>xeHune B apeHax
(Mwnlwn) n B reTepoumknax
(pMn). ApOMaTUYHOCTD.
KpuTepun apoMaTUYHOCTMU.
ApOMaTUYHOCTb
6eH3omaHbIX (6eH3on,
HaTa/NH, aHTpaLeH,
(heHaHTpeH) n
reTepounKINYecKmnx
(hypaH, TnodeH, nuppon,
UMnAa3o, NMPUANH,
NMUPUMULNH, MYPUH)
coeanHeHun. LLnpokas
pacnpoCcTpPaHeHHOCTb
COMPS»XXEHHbIX CTPYKTYpP B
6ro1I0rnyeckn BaxKHbIX
Monekyax (MopduH, rem n
ap.). Nonapusauns ceasen
W 3JIEKTPOHHbIE 3PP EKTHI
(MHAYKTUBHbBIN 1
ME30MepHbIN) Kak NpuynHa
HepaBHOMepHOro
pacnpegeneHus
3N1€KTPOHHOW MAOTHOCTN B
MoseKysne. 3aMecTuTenu -
3/1eKTPOHO40HOPbI 1
3N1eKTPOHOAKLLENTOPSI.
BaxHenwwune 3amecTutenum
N NX 3N1eKTPOHHbIE
IPPeKTbl. DNTEKTPOHHbIE
3hheKTbl 3amecTuTenen n
peakLNOoHHasa crnocobHOCTb
Monekyn. MNpasuno
opueHTauun B 6eH30/1bHOM
Kosnbue, 3aMecTtutenu I n ll
posa. KUCNOTHOCTb U
OCHOBHOCTb HENTpPabHbIX
MOIEeKYJ1 OPraHNYecKux
CoelHEHNN C
Bogopoacoaepxalmmm
YHKLNOHANbHbIMY
rpynnamu (amuHbl, CNnpThI,
TNOJIbl, PEHOJIbI,
KapboHOBble KUCOThI).
KuncnoTbl 1 0CHOBaHMA No
BpeHcTeny-Jloypu n
Nbtoncy. Conpsi>KeHHble

BewecTs; BnapgeTs:
HaBblkamMun NCNosb30BaHUSA
NOJNy4eHHbIX 3HAHWI B
npoLecce nly4yeHns
ONCUUNANHBI B Byayuien
Bpa4yebHOM NpaKTuke.
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Cem HauMmeHoOBaHue TeMbl TpyaoeMKocTb (4achbl) Copep>xaHue dopmMupyeMblie Pe3ynbTaTbl OCBOEHMUA OOpa3oBaTesibHble
AUCLUNJINHDI [o]:]e) 390 0390 KOMMNeTeHuuu (3HaTb, yMeTb, BJlafgeTh) TE@XHOJIOrMu
1 2 3 4 5 6 7 8 9

rnapbl KUCJIOT U OCHOBAHWNA.
KNCNOTHOCTb 1
CTabnnbHOCTb aHUOHa.
KonnyecTBeHHas oueHKa
KUCJIOTHOCTN
OpraHMyYecKnx coeuHeHnn
no senmn4ynHam Ka n pKa.
KWCNOTHOCTb pa3inyHbIX
KJ1laCCOB OpraHnYecKmnx
coegnHeHun. aKkTopbl,
onpegenswoume
KWUCNIOTHOCTb OpraHn4yeckmnx
COeaNHEeHNI:
3/IEKTPOOTPMLLATENBHOCTb
aToMa HemeTasua (C-H, NH,
n O-H knucnoThl);
nonspmn3yemMocTb aToMa
HeMeTanna (cnupTbl n
TNOJIbI, TUOJIOBLIE AA4bI);
npupoaa pagukana
(cnupTbl, heHoNbI,
OCHOBHOCTb OpraHn4eckmnx
COeANHEHMUN. N-OCHOBaHMA
(reTepoumnknbl) n
MnocHoBaHUA (aNKeHbl,
aJIkalNeHbl, apeHbl).
dakTopbl, onpepensoLme
OCHOBHOCTb OpraHn4eckunx
CoeaVNHEeHnN:
3NEeKTPOOTPULLATENBHOCTb
retepoatoma (O- n
NocHoBaHus);
nonsipnu3yemMocTb aToMa
HemeTanna (O- n
SocHoBaHusA); Nnpupoaa
pagukana (anndaTunyeckme
N apoMaTU4YeCKNE aMUHBbI).
3HavyeHue
KWCJTIOTHOOCHOBHbIX
CBOWCTB HENTpasbHbIX
OpraHNyYeCcKux MoJIeKyn
0N X peakLOHHOMN
crnocobHocTn 1
6rnonornyeckomn
aKTUBHOCTK. BogopoaHas
CBS3b Kak creundgunyeckoe
rnposiBNeHne
KWCJTOTHOOCHOBHbIX
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csouncTe. Obwne
3aKOHOMEpPHOCTH

peakUMoHHOM cnocobHoCcTn
OpraHMYecKnx coeanHeHun
KaK XMMn4yeckasi OCHOBa Ux
6rnonormnyeckoro
OYHKLMOHMPOBAHUS.
Knaccndgumkaumsa peakuymin
OpraHMyYecKnx coeuHeHnn
no pesyfbTaTy -
3ameLleHne,
npucoennHeHve,
3/MMUHNPOBAHME,
neperpynnmupoBKa, OKUCINT
eJIbHO-BOCCTaHOBUTEJIbHbIE
M N0 MEeXaHu3My -
paAnKasbHble, NOHHbIE
(anekTpothunbHbIE,
HyKneodubHble). Tunbl
pa3pbiBa KOBaJIEHTHON
CBSI31 B OpPraHn4yeckunx
COeINHEHUNAX U
obpasytowmecs npm 3Tom
4acTULbl: TOMOJINTUYECKINIA
pa3pbiB (cBO6OAHLIE
pagukanbl) n
reTepoMTUYEeCKNn paspbiB
(kapboKaTUOHbI 1
KapboaHMOHbI).
DNeKTPOHHOEe 1
MPOCTPaHCTBEHHOEe
CTPOEHME 3TUX YacTUL U
aKkTopbl,
obycnosnuBatowme nx
OTHOCUTENbHYIO
YCTOMYMNBOCTb.
FoMoINTUYECKUNE peakLumn
paAnKasibHOro 3aMeLeHns
y ankaHos ¢ y4actuem C-H
cBAzen
sp3-rnbpnansoBaHHOro
aToMma yrnepoga. Peakuumn
cBobogHoOpaanKanabHOro
OKUCNIEHUS B XKNBOM
KneTke. AKTUBHbIE
(pagvkanbHble) opMbl
Kucnopoga.
AHTNOKCUOAHTDI.
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Bruonorunyeckoe 3HavyeHune.
Peakuun anekTpodunibHOro
npucoennHeHus (Ae):
reTeponmTmnyeckmne
peakumun C yd4actmem
Mnceasn. MexaHuUsm
peakunin rasoreHMpoBaHua
W rmgpaTtauum sTuneHa.
KncnoTHbIM KaTanms.
BanaHne ctatnyeckmx n
ONHaMUNYeCKX PakTopoB
Ha pernocesieKTUBHOCTb
peakuun. OcobeHHOCTHN
peakuum npnucoeanHeHns
BOAOpPOACOAEPKALLNX
BellecTB K lMNu-cBasn y
HECUMMETPUYHbIX aJIKeHOB.
Mpasnno MapKoBHMKOBA.
OcobeHHOCTHN
3J1eKTPOPUIILHOIO
npucoeanHeHns K
COMPS>XEHHbIM CUCTEMaM.
Peakuun anekTpodunibHOro
3aMeLlleHuns (Se):
reTeponmTmnyeckmne
peakuumun C yd4actmem
apoMaTN4eCKON CUCTEMBI.
MexaHn3m peakummn
3J1eKTPOPUIILHOIrO
3aMelleHns B apeHax.
CurmMma-KoMnJeKchl.
Peakuun ankmnnposaHus,
aunINpoBaHms,
HUTPOBaHWA,
CynbPnpoBaHunA,
rasoreHNpPoBaHNsA apeHos.
MpaBnao oprneHTaummu.
3amectutenu I-ro u ll-ro
poaa. OcobeHHoOCTH
peakunn 3neKTpouabHOro
3amMelleHns B
reTepounknax.
OpueHTupyoLiee BAnsHne
reTepoatomoB. Peakuun
HYK1eopunabLHOro
3ameuleHuns (Sn) y
sp3-rnbpnansoBaHHOro
aToMa yrnepoga:
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reTeponnTuyeckue

peakuuun, 06ycnoBsieHHbIE
nonspusaumen curMma-ceasm
yrnepoa-retepoaTtom
(ranoreHonponsBoaHbIE,
cnupThl). BansaHue
3NEKTPOHHbIX 1
NMPOCTPaHCTBEHHbIX
(haKTOpPOB Ha peaKkLuMOHHYI0
CNOCOBHOCTb COeAVNHEHNI B
peakumnax HyKneopuibHOro
3aMelleHmna. Peakuuns
rmaponnsa
ranoreHonpou3BOAHbIX.
Peakunn anknnnposaHus
cnupToB, (heHOs0B, TUOJIOB,
CyNbpnaos, aMmMuaka n
aMMHOB. PoJjlb KNC/IOTHOIO
KaTanumsa B
HYKN1eoPUJIbHOM
3amMelleHnmn
rMAPOKCUIBHOW Fpynmbl.
[Ne3amMmnHupoBaHune
CoefHEHUI C NepPBUYHON
aMWHOrpynnomn.
Buonorunveckas posib
peakuuin ankuampoBaHus.
Peakuun annMmnHMpoBaHus
(BerngporanoreHmpoBaHue
, ferngpatauus).
[MoBbILEeHHas
CHKNCNOTHOCTb Kak
npuynHa peakummn
3/IMMUHNPOBAHNS,
COMpPOBOXXAALLMX
HyKJleouabHoe
3aMelleHmne y
Sp3-rmbpnan3npoBaHHOro
aToMa yrnepopa. Peakuumn
HYKNeopnnbLHOro
npucoeauHeHuns (An):
reTeponmTuyeckne
peakuummn C ydactmem
NMUCBA3N Yr1epoa-KNCaopos,
(anboernibl, KETOHbI).
Knaccbl kapboHMAbHbIX
coeiNHEHNN.
MpeanctasuTtenu.
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NonyyeHne anboernaos,
KeToHOB, KapbOHOBbLIX
kncnot. CTpoeHune un
peakuMoHHasa CnocobHOCTb
kapboHWAbHOW rpynmnbl.
BansiHne 3neKTPOHHbIX U
NMPOCTPaHCTBEHHbIX
akTOopoB. MexaHn3m
peakuun An: posb
NPOTOHNPOBAHNSA B
MOBbILLIEHUN PeaKLMOHHON
cnocobHocTn KapboHuna.
Bronornyeckn BaxkHole
peakumn anbaernnos n
KeTOHOB - rmapupoBaHue,
OKNC/IEHNeBOCCTaHOBIEHNE
anbaernnos (peakuuns
ANCMyTaumnm), oKucneHme
anbaernnos, obpasoBaHne
LUMaHIMAPUHOB,
rmapataums, obpasoBaHue
nonyaueTtanen, NMMHOB.
Peakuuun anbfonbHOro
NPMCOAVNHEHNS.
Buonorunyeckas
3Ha4YMMOCTb. Peakumnn
HyKJleo(pnbHOro
3aMeLlleHmns y
Sp2-rmbpnan3npoBaHHOro
aToMa yrnepoaa
(kapboHOBbLIE KUCNOTbI N UX
PYHKLUMNOHaIbHbIE
npon3ssogHble). MexaHn3Mm
peakunn HyKn1eouabHoro
3ameuleHuns (Sn) y
Sp2-rmbpnan3npoBaHHOro
aToMa yrnepogna. Peakuun
aunINpoBaHMnS -
obpa3oBaHue aHrMAPUAOB,
CNIOXKHbIX 3¢hNpPOB,
CJIOXKHbIX TMO3(UNPOB,
amMnaoBs- n obpaTHble UM
peakunn rmaponmsa.
Buonorunveckas posib
peakunin aunanpoBaHnS.
KuncnoTHble cBONCTBa
kapboHOoBbIX KMcnoT no O-H
rpynne. Peakuun
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OKUCNEHUS N
BOCCTaHOBJIEHNSA
OpraHMyYecKnx coeANHeHnn.
OKNCANTENIbHOBOCCTAaHOBUT
eflbHble peakuumu,
3NEKTPOHHbIA MEXaHU3M.
CTeneHun oKncneHus
aTOMOB yrnepofja B
opraHnyeckux
coefnHeHnax. OkncneHne
MepBUYHOro, BTOPUYHOIO ”
TPeTU4YHOro aToMoB
yrnepona. OKncnaemocTb
pa3/INYyHbIX K1accoB
OpraHMyYecKnx coeANHeHnn.
MyTn yTunmnsaumm
Kncaopoaa B KJ1eTKe.
JHepreTunyeckoe
okuncneHune. OKcmpasHole
peakuuun. OKkucneHve
OpraHn4YecKux BeLecTB -
OCHOBHOW UCTOYHMK
3Heprun oNs XxeMoTpogdoB.
MnacTnyeckoe oKucCeHune.
OKcureHasHble peakumu.
BoccTtaHoBneHne
OpraHMYeCcKnX CoeANHEHWNA.
Pa3pen 2. FnppokcncoegnHeHns. YK-1.1; 3HaTb: PM3UKO-
Kucnopoacopepxawme CnunpTbl N PeHoNbI. XUMNYECKYIO CYLLIHOCTb
KJ1laCcCbl OPraHnYecKmx KapboHunnbHble rnpoLeccoB, NPOUCXoAALLNX
BellecTB. Tema 2.1. coefMHeHusa. Anbaernabl u B )KMBOM OpraHusme Ha
FmapokcncoeanHeHus. KeTOHbl . KapboKCusnbHble MOJIEKYJISIPHOM,
Tema 2.2. KapboHunbHble coefnHeHnsa. KapboHoBble KNeTOYHOM, TKaHeBOM U
coefnHeHUs. KUCNOTHI. OpraHHOM YPOBHSAX; YMeTb:
FMOPOKCNKNCNOTHI. NnoJib30BaTbCA
KeToHOKNCNOThI. HoMeHknaTypon IUPAC ons
COCTaBJ/IEHNS Ha3BaHW Mo
GopMysiaM TUMMNYHbBIX
npepcTaBmTenen
brnonormyeckn BaXKHbIX
BellecTs; Bnagetsb:
HaBblkaMu MCNOJIb30BaHNA
MOJIly4YeHHbIX 3HaHUI B
rpoLiecce nsy4deHus
oucumMnanHel B byayuien
Bpa4yebHON NpakTukKe
Pasnen 3. buononmmepsl n KoHdurypaums. YK-1.2; 3HaTb: PU3NKOXNMUNYECKYIO
X CTPYKTYpPHblE OnpepeneHue. CYLWHOCTb NpOLECccoB,
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KOMMOHEHTHLI. TeMa
3.1.Buonornyeckun Ba>kHble
asoTcoeprkalime
reTepounKbl

SHaHTNnoMepus n
nuactepeomepus Kak
pa3oBMOHOCTU
KOHUrypaLumnoHHON
nsomepuun. XmpasibHOCTb
MOJIEeKYJ1 OPraHNYecKux
COeINHEHNN KaK NpuynHa
ONTU4YeCKON n3omepun.
CTepeon3oMepuns MOJIEKY
C OAHMM LLEHTPOM
XVpPanbHOCTKN
(3aHaHTHoMepus).
OnTnyeckas akTUBHOCTb.
nuuepnHoBbLIM anbaerng
KakK KOH(pMrypaunoHHbIN
cTaHgapT. MNpoeKUnoHHbIe
dopmysibl duiiepa. D n
LCucrtema
CTEPEOXUMUNYECKON
HOMEHKNaTYypbl.
Mpenctasnenuns o R,S
Tepeon3omMepus MosIeKy C
nBymsa n 6onee ueHTpamu
XNpasibHOCTHN:
3HaHTMOMepUSs n
aunactepeomepus.
CTepeoun3omepus B pagy
CoelNHEeHNIN C ABONHON
CBS3blO
(Mnaonactepeomepus). Lnc-
N TpaHC-N30Mepbl.
CTepeounsomepus n
bronornyeckas akTUBHOCTb
OpraHMYecKnx coeanHeHnn.
Knaccnukauuns
reTepoumnKJIoB.
NATUYNeHHble LMKbI C
OOHUM reTopoaToMOM.
Muppon, dypaH, TUodeH.
TeTpanupponbHble
coeanHeHus (NopduH,
nopUPUHbI, FreM -
brnonornyeckas posb.
MHpon n ero nponsBoaHblie
- TpynTOaH, TPMNTaMUH,
CEePOTOHMH.
5-HuTponponssoaHble
dypaHa - pypaunaunH,

MPOUCXOAALMNX B XKVNBOM
opraHusMe Ha
MOJIEKYJISIPHOM,
K/Ie€TOYHOM, TKaHEBOM U
OpraHHOM YpOBHSAX; YMeTb:
noJsib30BaTbCA
HoMeHknaTypon IUPAC ans
COCTaBJ/IEHUSA Ha3BaHUM Mo
opMysiaM TUNMMNYHbIX
npeacTtaBuTenen
6ronornyeckn BaxKHbIx
BellecTB; BnageTb:
HaBblkaMy MCNoJsib30BaHUA
MOJIy4YeHHbIX 3HaHUN B
npouecce n3yyeHus
ONCUMNANHBI B By ayuwien
BpayebHOM npakTuke.
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dypasonnaoH Kak
6akTepnumgHbie
npenapaThbl.
TeTparngpoTnodeH Kak
KOMMOHEHT BUTaMuHa H -
6noTurHa. NAaTuYNeHHbIe
UWKIbI C BYMSA
retopoatomamu. lNMupason,
MMNAOA30/, TUa30.
Mpown3BogHbIE MMMAa30Na -
FMCTUOUNH N TUCTaMUH.
Mpon3BoaHbIE
5-okcunupasona Kak
>KaporoHmXawLme n
aHasreTnyeckune cpencTea
(QHTUNUPUH, aMNOOMUNPUH,
aHanbruH, 6yTaamnoH).
Mpowv3BoAHbIE TNa30Na -
BUTaMunH B1 n
Hopcybdazon.TnasonupnH
KaK KOMMOHEHT
aHTUBMOTUKOB Fpynmnbl
neHnymnanHa.
LLleCcTn4neHHble LNKbI C
OOHMM reTepoaToOMOM.
MupuaonH, XMHONUH,
W30XWUHOJINH, aKpUANH.
Mpown3BoaHbIE NUPUONHA -
HUKOTUHOBAas KNCOTa u ee
amng (0OCHOBa CTpoeHus
HAL(®D)+, yyacTne B
6ronormyeckom
OKNCIEHUWN), MUNNPULNH
KaK OCHOBa CTPOEHMSA
aHasibreTMKa NpomMenona,
M30HMKOTMHOBAS KMC/I0Ta U
NpoTUBOTYBEpPKYNE3HbIE
npenapaTbl Ty6a3na u
GTuBasnag, NMpuaoKcasab
(BuTaMuH B6).
[Mpon3BoaHbIE XNHOJINHA -
ankanong XMHWH,
bakTepnunaHble
rnpenapaTbl SHTEPOCENTON
n 5-HOK. Agpo
M30XUHOJIMHA KaK OCHOBa
aJIkasionaoB onus -
CMa3MONNTUKOB
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(nanaBepuH) n
aHaNreTnkos (MOpPUH).
Mpon3BoAHbIE akpuanHa -
ne3nHguumpyowme
cpencTBa. LLecTtnyneHHble
UWKSbl C BYMSA
reTtopoaToMamu.
MupuMnaviH n ero
MPOU3BOAHbLIE - Ypauu,
TUMWH, UNTO3UNH KakK
KOMMOHEHTHBbI
HYKJIEMHOBbIX KUCJOT.
Mpon3soaHbIe NMPUMUANHA
- leKapCTBEHHbIE
rnpenapaTbl: OpoTaT Kaaus,
MeTunTruoypauunn,
6apbuTtypaThl. YyacTume
nupuMmnanHa B

obpasoBaHun BuTammnHa B1.

buumnknmnyeckune
(KOHOEeHCUPOBaHHbIE)
reTepounkbl. NypuH n ero
MPOV3BOAHbLIE - ANEHVH 1
rYaHWH KaK KOMMOHEHTbI
HYKJIEMIHOBbIX KWUCJIOT.
OKCcunpon3BoaHble NMypuUHa
- TMMOKCAHTWUH, KCaHTWH,
MOYeBas KMcCaoTa.
Buonorunyeckas posb.
OnpepeneHune n
Knaccngukaums
BUTaMunHoB. NcTopus
OTKPbITUA U U3YYHEHUSA
BUTaMWHOB. Posb
BUTaMWHOB B
XKN3HeJeATesIbHOCTN.
MoTpebHOCTb B BUTaMUHAX
M 0,03bl BUTAMUHOB.
AnvMeHTapHble 1
BTOPUYHbIE @aBUTAaMUNHO3bI U
rMNOBMTAaMMHO3bI.
fMnepBnTaMmnHO3bI.
OTaenbHble
npeacTaBuTenn
XKNPOPACTBOPUMBIX U
BOLOPACTBOPUMbIX
BUTAaMUHOB - XMMUYecKas
npupoaa, CyTo4yHas
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Cem

HanMeHoBaHue TeMbl
OUCLUNJINHBI

TpyaoeMKocTb (4achbl)

(o] o)

390

03®0

Copep>xaHue

dopMupyeMblie
KOMNeTeHUuUun

Pe3synbTaTbl OCBOEHUA
(3HaTb, yMeTb, BJlafgeTh)

OOpa3oBaTesibHble
TEeXHOJIOTUMU

2

3

4

5

6

7

8

9

noTpebHOCTb, NposBAEHUSA
aBMTaMMHO30B,
KohepMeHTHasa u nHble
PO B OpraHusme.
AHTMBUTaMUHBbI. MeToAbI
npeaynpexaeHus
BUTaMUHHOWN
He[oCTaToO4YHOCTH,
rnpenapaTbl BUTAMUHOB,
BUTAaMUHN3ALNA NULLEBbLIX
MPOAYKTOB. AnKanounabl.
OnpepeneHue.
PacnpocTpaHeHue B
npupoge. XumMmmn4eckas
npupoga u
Knaccmgukaumns.
Ankanougsl -
JleKapCTBEHHble
rnpenapaTbl: NPON3BOAHbIE
nMpuanHa, NnunepnanHa n
MUPPONNANHA - HAKOTUH,
KOKaWH 1 aTPOMWH,
MPOV3BOAHbLIE KCAHTUHA -
KoeunH, TeobpoMuH 1
TeonnH, NPon3BoaHbIE
WHOOMA - pe3epnuH,
CTPUXHUH, NUIOKaPMWH,
MPOW3BOAHbIE XUHOJIMHA -
XWUHWH, N30XUHOJINHA -
MOpP(UH 1 NanaBepuH.
AHTNONOTUKN.
OnpepeneHwne.
PacnpocTpaHeHue B
npupoge. Xmmmn4yeckas
npupoga. NMNeHnunnanHbI -
MPoOu3BOAHbIE
MeHNLNINAHOBOWN KUCNOThI,
LeganocnponHsl -
MPoOu3BOAHbIE
uecanocnopaHoBom
KUCIOThI, TETPALUUKINHBI -
MPou3BOAHbIE HadpTaLeHa,
CTPENTOMULUHBI -

aMUSIOr INKO3NAbl.
MonycnHtTeTn4yeckne
AHTUBNOTUKN.

Tema 3.2. Yrnesoasbl.

[MepeBapuBaHune
yrnesonos. BcackiBaHue

YK-1.3;

3HaTb: QUINKOXUMUYECKYIO
CYLLHOCTb MpOLLeccos,
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yrne-sofoB. TpaHcnopT MPOUCXOAALMNX B XKVNBOM
roKo3bl. HapyweHus opraHusMe Ha
rnepesapmBaHuna n MOJIEKYJISIPHOM,
TpaHcnopTa. AKTUBHbIE K/Ie€TOYHOM, TKaHEBOM U
(OPMbI I1IOKO3blI. OpraHHOM YpOBHSAX; YMeTb:
docopunnposaHue n noJsib30BaTbCA
nedocohopunnposaHme HomeHknaTypown IUPAC gnsa
r/II0KO3bl B KPOBWU. COCTaBJ/IEHUSA Ha3BaHUM Mo
OkucnnTensHoe GopmMysiaM TUMUYHbBIX
nekapbokcunmpoBaHune npeacTtaBuTenen
MNBK. Linkn Kpebca. 6ronornyeckn BaXKHbIxX
SHepreTnyeckuii apgekT. BewlecTs; BnageTb:
MNeHTO3HOMOCHhATHBIN NYTb HaBblkaMu MCNoJsib30BaHUA
rnpeBpaLLeHnNs riaKo3bl. MOJIy4YeHHbIX 3HaHUN B
MeTabosn3m rekcos. rnpouecce nlydyeHus
rnoKo3bl. MnnkoreHes ONCUMNANHBI B By ayuwien
(CMHTE3 rNMKo-rexHa). BpavebHON NpakTuke
nukoreHonus (pacnap
rnamkoreHa). HapyweHuns
obMeHa rankoreHa.
OCHOBHbIe NyTH
KaTabonmnsma rnoKosbl.
A3pO6HbIN FNKONS.
BanaHc AT®. AHaspobHbIn
rnmkonuns. banaHc ATO.
Perynaumsa rnmkonusa u
rJloKoHeoreHesa.
Perynsaumnsa cogep>xaHus

Tema 3.3. AMUHOKUCIOThI 1 MpencTtaBneHune o 6enkax, |YK-1.1; YMeTb: NporHo3nposaThb

6enkn

posnb 6e51KoB B opraHu3sme.
DU3NKO-XUMUNYECKUNEe
cBoncTBa 6enkos:
MOJIeKy I ipHasa Macca,
N3031eKTpuyeckasn To4vka,
pPacTBOPMMOCTb U
ocakgaemocTb 6eskoB.
Mmapo-nus Kak MeTon
n3yyeHuns coctaBa 6enkos.
Co-BpeMeHHble
npencTaBseHUs o
CTPYKTYype 6enko-som
MOJIEKYJIbl, METO bl
N3yYeHUs CTPYKTYpbI
6enka. bnonormnyeckas
pOJib OTAENbHbIX
npencTaBuTenen NPocTbixX
N CNOXHbIX 6enKoB.
[MMKO3NNNPOBaHHbIEe

Hanpas/ieHne 1 pe3ynbTaT
PU3NKO-XUMUYECKNX
MpPOLEeCCOB N XUMUYECKNX
npespaLleHni
61ONOrNYeCKN BaXKHbIX
BelwecTs. BnageTsb:
XUMNYECKON 1
broxmummyeckom
TepMuHosornen;
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CemMm HauMmeHoBaHue TeMbl TpyaoeMKocTb (4achbl) Copnep>xaHue dopmMupyeMblie Pe3ynbTaTbl OCBOEHMUA Ob6pasoBaTesibHble
AUCLUNJINHDI (o121 0] 390 0390 KOMMNeTeHuuu (3HaTb, yMeTb, BJlafgeTh) TE@XHOJIOrMu
1 2 3 4 5 6 7 8 9
6enkn,
rIMKO3UIMPOBAHHbIN
remMornobuH,
OunarHocTnyeckoe
3Ha4vYeHue ero
onpegeneHunsn. PetanbHbIN
reMors06umH.
Tema 3.4. CnoxHble 6enku KoHblOrnpoBaHHble YK-1.2; 3HaTb: NPOCTbIE M C/IOXKHbIE
(cnoxxHele) benku: 6enkn, HyKNnenHoBble
HYKNEOMpOTENHbI, KUCNOThI, (hepMeHThI
XPOMOMNPOTEUHbI, YMeTb: N0JIb30BaTbCA
dochonpoTenHsbl, PU3NYECKUM, XUMNYECKUM
rIMKONPOTENHBI, n 6nonornyecknm
NpPOTEOorINKaHsbl, obopynoBaHuem; Bnagetb:
JINMONPOTENHHBI, noHaTnem ob opraHnsme
MEeTanonpoTenHbI, Kak e4VHOM LenoMm;
XapakTepucTuka 6enkoBbIx HaBblKaMu
N NOJSINHYKJIEOTUAHbIX camocToAaTesIbHON paboTkl C
KOMMOHeHTOB. HapyLueHne brnoxnmmyeckon
obMeHa NypurHOBbLIX nTepaTypown, BeCTU NOUCK
HyKneoTuaos (nogarpa, Heobxoanmom
cuHppoMm Jlewa-HanaHa). WHdopMaLmun, npespaLlaTb
npoYMTaHHoOe B CPpeacTBO
OS5 peLeHuns
broxnmMmyeckmnx 3agau.
Tema 3.5. HyknenHosble LleHTpanbHasa gorma YK-1.3; 3HaTb: CYLWHOCTb

KNUCNOThI.

6uonorun. Tunel
MaTPMUYHbIX CUHTE30B.
Obuwas CTpyKTypHas
opraHu3aums HyK1eoTUA0B.
MypuHOBbIE OCHOBaAHWSA,
BX0AsLlMe B COCTaB
HyKkneoTnaos. CTpoeHue
AT®. HomeHKNaTypa
HyKneoTuaos. MNepsnyHas
cTpykTypa OHK. BTopniHas
cTpykTypa OHK. Mpasuno
Yapradda. TpeTnyHas
CcTpyKkTypa OHK
(cynepcnupanusauuns OHK).
Benkun, ceBasbiBaoLLnecs ¢
OHK. l'eHeTnyeckas
CUCTEMa MUTOXOHAPUNA.
MepBnyHas, BTOpUYHas,
TpeTuyHasa cTpykTypa PHK.
Twunbl PHK. CTpykTypa
TpaHCMopTHbIX PHK.
MaTpuyHble PHK.

NpPOLLECCOB, MPOMNCXOAALLNX
B )KMBOM OpraHu3Me Ha
MOJIEKYJISIPHOM,
KJIETOYHOM, TKAHEBOM W
OpraHHOM YPOBHSAX; YMETb
MoJib30BaTbCs PU3NYECKUM,
XUMUYECKUM "
buonornyecknm
obopypnoBaHneM; BlageTb
OCHOBHbIMM
Mennkobronornyeckmmm
MOHATUSAMU, TEPMUHAMU 1
3aKOHaMW, HaBblKaMu
MPakTMUYeCKoro
ncnosb3oBaHNsA NpubopoB..
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Cem HauMmeHoOBaHue TeMbl TpyaoeMKocTb (4achbl) Copep>xaHue dopmMupyeMblie Pe3ynbTaTbl OCBOEHMUA OOpa3oBaTesibHble
AUCLUNJINHDI (o121 0] 390 0390 KOMMNeTeHuuu (3HaTb, yMeTb, BJlafgeTh) TE@XHOJIOrMu
1 2 3 4 5 6 7 8 9
PnbocomanbHble PHK.
Tema 3.6. Jiunnabl 2 Ba)kHenwve nunuabl YK-1.1; 3HaTb: U3nNKo-

Nlvnuabl: Knaccngukaums,
brnonornyeckas posb.

TKaHen 4yenoBeka.
Tprauunnranueponsl,
CTpoeHwue,
pacrnpocTpaHeHue.
rnmkonunnabl,
dochonununabl,
cpuHronnnunabl, cTeponibl,
CTpOeHMe, lokannsaums.
KVpHble KUCNOThI.
CTpoeHune, QpyHKLNN.
Pe3epBHble nunuabl n
amnuabl MembpaH.
Bo3pacTHble 0cobeHHOCTN
JMMNAHOIro COCTaBa KPOBW.

XUMNYECKYI0 CYLLIHOCTb
MpoLLeccoB, NPONCXOAALLNX
B XKVMBOM OpraHu3Me Ha
MOJIEKYJISIPHOM,
K/Ie€TOYHOM, TKaHEBOM U
OpraHHOM YpOBHSAX; YMeTb:
rMofb30BaTbCA
HoMeHknaTypon IUPAC ans
COCTaBJ/IEHUSA Ha3BaHUM MO
GopmMysiaM TUMUYHbBIX
npeacTtaBuTenen
6ronornyeckn BaxKHbIx
BewlecTs; BnageTb:
HaBblkaMy MCNoJsib30BaHUA
MOJIy4YeHHbIX 3HaHUN B
rnpouecce nlydyeHus
ONCUMNINHBI B By ayuien

Tema 3.6. Jinnuasbl:
Knaccmpukaums,
brnonornyeckas posb.

Nvnnpbl: Knaccnpukaums,
brnonornyeckas posb.
BaxkHenwmne nunnabl
TKaHen 4yesioBeka.
TpraumnrnMLeponsbl,
CTpOE€Hue,
pacrnpocTpaHeHue.
FAnkonnnugsbl,
dochonununabl,
chuHronmnunael, cTeponabl,
CTpOeHMe, NoKanmsaums.
XKnpHble KUCNOThI.
CTpoeHue, hyHKLMN.
Pe3epBHble nunuabl 1
nvnuabl membpaH.
Bo3pacTHble 0cobeHHOCTH
JMMNAHOr0 COCTaBa KPOBW.

3HaTb: YMeTb:
BnapeTtb:|/textarea|

NTOro:

17
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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
0®0 390 0390
1 2 3 4 5 6
3 Pa3zpen 1. OCHOBbI CTPOEHMUSA U Mpasnna paboTel B nabopaTopum n obpalyeHns ¢ npubopamm, XMMm4eCKnmMm 2
peakLNOHHOMCNOCOBHOCTY OpraHn4yecKmx peakTusBamuPelueHune 3aga4y no Teme «Knaccnukaumna n HOMeHKIaTypa opraHn4eckKmnx
coeavHeHnin.BeeneHne B npegmeT. TeMa coeiINHEeHN N>
1.1.Knaccudpumkauma n HoMeHkKaTypa
OpraHMyYeckux coegmHeHnn
3 Tema 1.2. Teopus CTPOEHUSA OPraHNYecKnx PelleHne npakTnyecknx 3agad Ha Temy «l3omepuns opraHN4eCKnux coegnHeHnmn» 4
coegnHeHnn A.M. bytneposa. Tema 1.3.
MN3oMepuna opraHnyYecknx coeauHeHnn
3 Tema 1.4. B3anMHoe BAVSIHME aTOMOB: MexaHn3Mbl peakLunil opraHn4ecknx coeanHeHuin. OkncneHue n 2
MPUYNHBI BOSHUKHOBEHWS, BUAbI 1 CNOCODOLI €ro | BOCCTaHOBEHNEOPraHNYeCKUX COeANHEHNNA.
rnepenayun B MoJjieKyslax opraHn4eckmnx
coegnHeHnn. Tema 1.5.KncnoTtHoCTb 1
OCHOBHOCTb OpraHn4yecknx CoeguHeHnNn.
3 Pazpgen 2. Kucnopoacogep>kalime Kaaccol MrmapokcncoeanHeHus. CnnpTol N peHonbl KapboHWbHbIE coeanHeHns. Anbaernabl 4
opraHmyeckux seuiecTs. Tema 2.1. NKETOHbI
'maopokcncoeanHeHns. Tema 2.2.
KapboHnabHble coeanHeHuns.
3 Pa3pen 3. buononnmepsl U X CTPYKTYpPHbIE Brnonornyeckn Ba>kHble a3oTcofepKallne reTepoumkbl 2
KOMMOHEeHThI. TeMa 3.1.b1nonornvyeckn BaxkHole
asoTcogepXkalime reTepounkibl
3 Tema 3.2. Yrnesofbl. OnpepeneHne akTUBHOCTU CYKUMHATAErngporeHasbl B MblllLax. 4
KonunyecTeBeHHoeonpeaeneHne nupysa-tTa B Moyve. OnpegeneHne KOHLEHTPaUUU rioKo3bl B
KpoBMepMeHTaTUBHbLIM MeTOA0M (C MOMOLLblo Npnbopa KOHTPOIS YPOBHS FJIIOKO3bl B KPOBYU
ONETOUCH BASIC PLUS)
3 Tema 3.3. AMUHOKUCIIOThI 1 Benkun LiBeTHble peakLunm Ha aMUHOKKCNOTLI 1 Benkun. OcakaeHne benka 4
OpraHMYeCcKUMMPaCcTBOPUTENIAMU N CONAMN TSHKENbIX MeTanoB PasgeneHne 6enkos
CbIBOPOTKW KPOBMMETOAO0M 3/IeKTpOoopesa Ha NaeHKax M3 aueTaTta Lesatoso3bl
3 Tema 3.4. CnoxHble 6enkun BblgeneHne n aHain3 XMMM4yeckoro coctasa ooCONpPOTENHOB N MIMKOMNPOTENHOB 2
3 Tema 3.5. HyKN1enHoBble KUCAOThI. AHaIN3 XMMNYECKOro CoOCTaBa HYKJIeoNnpoTennos 2
3 Tema 3.6. Jlunnawl N3yYeHne AMHaMNKKN rnapoan3a TpraunaramuepmHoB noa AencTemem 4
NnaHKpeaTu4ecKonamnasbl.
3 Tema 3.6. Jlunuabl: Knaccnpunkaums, OnpepeneHne cogep)XaHnus CyMMapHbIX IMMNO0B B CbIBOPOTKE KPOBU MO peakLuumn 4
6bronormyeckas posb. ccynbpodochoBaHNINHOBLIM PEAKTUBOM
NTOro: 34

CHMyﬂHLI,VIOHHbIe 3aHATUA, UX HaUMeHOBaHue, coaep>XaHue m ob6beM B yacax
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Cem Ne pa3pesia oUCUUMNJINHbI HaumeHoBaHue CUMYNTALUOHHBbIX 3aHATUA 0ObbeM B yacax
O®0 | 390 | 03®0
1 2 3 a 5 6
[UTOro:

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

Cem Ne paspena oucuUUNAUHBLI HaumeHoBaHue nabopatopHbix paboTt 061bemM B Hacax
(o] . Jo] 390 0390
1 2 3 4 5 6
UTOrro:

5.7. NMpuMepHasa TeMaTUKa KYpPCOBbIX NpoeKToB (paboT)
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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

3 Pa3zpen 1. OCHOBbI CTPOEHUS N peaKLMOHHOWN BHeayauTopHasa paboTa: nogrotoska K nabopaTopHoOMy 3aHATUIO; paboTa C 1 3
CNOCOBHOCTUN OpraHNnyYeckmnx coegnuHEeHNN. NNTepaTypon N NHTEepHeT-pecypCcaMun; ny4eHme MaTepuasna no neKunsam; Hepens
BeepneHue B npeamet. Tema pelwleHnesanay;
1.1.Knaccnpumkaums n HoMeHkKnaTypa
OpraHnyecknx coeanHeHnn

3 Tema 1.2. Teopunsi CTpOeHUs BHeayauTopHas paboTa: nogrotoBka K nabopaTopHOMy 3aHATUIO; paboTa C 2 3
opraHuyeckuxcoegmHeHun A.M. byTneposa. NINTepaTypon N NMHTEepHeT-pecypcaMu; nusyvyeHne MaTepuana no neKumam; Hepens
Tema 1.3.M30Mepusa opraHnyYecknx COeNHEHUN | pelleHnesanay;

3 Tema 1.4. BsauMHoe BAUSIHUE aTOMOB: BHeayauTopHasa paboTa: nogrotoeka K nabopaTopHOMy 3aHATUIO; paboTa C 3 3
NMPUYMHBI BOSHUKHOBEHWS, BUAbI 1 CNOCOBLI €ro | iMTepaTypon U MHTEpPHeT-pecypcamMu; ny4yeHne MaTepuana no NeKumam; peleHme |Henens
rnepenayun B MoaeKylax opraHn4eckmnx 3ajav;
coegnHeHnn. Tema 1.5. KNncnoTHoCcTb 1
OCHOBHOCTb OpraHN4YeCcKUX COeANHEHWNN.

3 Paspen 2. Kucnopogcogepxatwiune BHeayauTopHas paboTa: noarotoska K nabopaTtopHoMy 3aHATUIO; paboTa C 3 3
KJacCblOpraHnyecknx sewlecTs. Tema 2.1. NTepaTypon U NHTEepHeT-pecypcaMn; ny4yeHme Matepunasa no NekKumnsm; pelweHme | Hepens
FvapokcncoeanHeHns. Tema 2.2. 3apavy;

KapboHnnbHblecoeAuHeHs.

3 Pazpen 3. buononnmepsl 1 nx BHeayauTopHasa paboTa: nogrotoBka K nabopaTopHoOMy 3aHATUIO; paboTa C 4 3
CTPYKTYPHbIEKOMMOHEHTLI. Tema 3.1. INTepaTypon N NHTEepHeT-pecypcaMu; usyvyeHne MaTepuana no N1eKumam; peeHme |Henens
Buonornyeckn BaxkHbleasoTcoaepxalimne 3a4av;
reTepounKibl

3 Tema 3.2. Yrnesogbl. BHeayanTopHasa paboTa: noarotoska K nabopaTopHoOMy 3aHATUIO; paboTa C 5 3
NNTepaTypon N NHTEePHeT-pecypcaMn; N3y4yeHne MaTepunasna no NeKunsam; peleHmne | Hepens
3ajayv;

3 Tema 3.3. AMUHOKNCNOTLI 1 Benku. BHeayanTopHasa paboTa: noarotoska K nabopaTopHoOMy 3aHATUIO; paboTa C 6 3
NTepaTypon N NHTEePHeT-pecypcaMn; N3y4yeHne MaTepunasna no NeKunsam; peleHmne | Hepens
3ajayv;

3 Tema 3.4. CnoxxHble 6enku. BHeayanTopHasa paboTa: noarotoska K nabopaTopHOMy 3aHATUIO; paboTa C 6Hepnen 3
NTepaTypon N NHTEePHET-pecypcaMn; n3y4yeHne MaTepuasna no NeKUnsaMm; pelleHmne a
3ajayv;

3 Tema 3.5. HyknenHoBble KUCNOThI. BHeayauTopHasa paboTa: nogrotoska Kk nabopaTopHOMy 3aHATUIO; paboTa C 7 3
NTepaTypon N NHTEepHeT-pecypcaMn; N3y4yeHne MaTepuasna no NeKunsaMm; peleHmne | Hepens
3ajayv;

3 Tema 3.6. Jliunngebl. BHeayaunTopHasa paboTa: nogrotoska K nabopaTopHOMy 3aHATUIO; paboTa C 8 1
NNTepaTypon N NHTEepPHeT-pecypcaMun; ndy4yeHme MaTepuasna no neKumnsam; Hepensa
pelweHnesagay;

3 Tema 3.6. Jlunugbl N3yyeHne guHamMmumkm BHeayaunTopHasa paboTa: nogrotoska K nabopaTopHOMy 3aHATUIO; paboTa C 8 2
rmoponmnsa TpruaumarimLepmHoOB Noa, NTepaTypon N NHTEePHeT-pecypcaMn; N3y4yeHne MaTepunasna no NeKunsam; peleHmne | Hepens
OeNcTBMeMNaHKpeaTN4eCKON innasbl 3ajau;

UTOro: 30

27/51




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 HJaTa, MecTo nposeneHus Ha3sBaHue meponpuaTusa dopmMa nposeneHus OTBEeTCTBEHHbIA JocTuxeHus
MeponpuaATUs obyualowuxcsa
MpakTnyeckas paboTa ¢ [pynnosas Txanwokosa ®.A.

Monaynb 3 YyebHo-
nccnenoBaTenbCckas u
Hay4Ho-UccnefoBaTeNbCKas
NeATenbHOCTb

23.1025 lMpakTun4eckas
paboTa c anemeHTaMu
Hay4Hou paboTbl «/3yyveHne
OVHaMUKW TMAponvsa
TPUaUMArINLLEPNHOB NO4
aencrevem
naHKpeaTUYeCKon annasbl»

3/1eMeHTaMun Hay4Houn
paboTbl
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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/libdata.php?id=2100059007

6.2. JiuTtepaTtypa ona caMmocTosTesibHOM paboT

HasBaHue

CcblniKa

TiokaBkuHa, H.A. BrnoopraHmnyeckasa xmmums : y4ebHuk /
TiokaBkuHa H.A., baykos 0.U., 3ypabsH C.3. - Mocksa :
90TAP-Megua, 2020. - 416 c. - 9bC KoHCcynbTaHT cTyAeHTa.
- URL:
https://www.studentlibrary.ru/book/ISBN9785970454152.html
. - Pexxum goctyna: no nognucke. - ISBN 978-5-9704-5415-2

https://www.studentlibrary.ru/book/ISBN9785970454152.html

BroopraHnyeckas XMMuns: pykoBoACTBO K MPaKTUYECKUM
3aHATUAM : y4ebHoe nocobue / noa pea. H.A. TIoKaBKUHOMW. -
MockBa : T90TAP-Megua, 2017. - 168 c. - 9bC KoHcynbTaHT
cTyneHTa. - URL:
https://www.studentlibrary.ru/book/ISBN9785970442098.html
. - Pexxum pgocTtyna: no nognucke. - ISBN ISBN
978-5-9704-4209-8

https://www.studentlibrary.ru/book/ISBN9785970442098.html

BroopraHnyeckasa xmmMus : y4ebHuk / U.B. PomaHOBCKUWIA,
B.B. bonTpometok, JI1.I. TmgpaHoBuy [u ap.]. - MockBa :
NH®PA-M, 2015. - 504 c. - TEKCT : 3/1eKTPOHHbIN. - 9B6C
3HaHuyM. - URL:
https://znanium.com/catalog/product/502950. - Pexxum
pocTtyna: no nognucke. - ISBN 978-5-16-010819-3. - ISBN
978-5-16-102815-5. - ISBN 978-985-475-744-5

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

Mouynbckasn, H.H. BuoopraHunyeckas xumus : y4yebHoe
nocobue pna sBysos / H.H. Moyynbckas, H.E. MakcumoBa, B.B.
EmenbsHoB ; noA Hayd. pen. B.H. YapywwHa. - 2-e u3g,.,
ncnp. n gon. - Mockea : KOpanT, 2023. - 108 c. - TekcT :
3NEKTPOHHBIN. - (Bbicliee obpa3oBaHue). - 36C KOpanT. -
URL: https://urait.ru/bcode/514321. - Pexxum goctyna: no
noanuncke. - ISBN 978-5-534-08085-8

https://urait.ru/bcode/514321

CywmnHckas, J1.B. BnoopraHmnyeckas xmumus B hopmysiax un
cxeMax : y4ebHoe nocobue / CywmHckasn J1.B., bpelieHko E.E.
- 2-e n3pa., ncnp. - CaHkt-NeTtepbypr : JlaHb, 2022. - 164 c. -
TeKCT : 91eKTPOHHbIN. - 3BC NlaHb. - URL:
https://e.lanbook.com/book/206477. - Pexxum gocTyna: ro
noanuncke. - ISBN 978-5-8114-3398-8

https://e.lanbook.com/book/206477

Y4yebHo-MeTOoOM4YECKME MaTepuabl Aa caMocToaTesibHON paboTel 0by4vatowmxcsa us yncna
WHBANIMAOB M JINL, C OFPaHNYEHHbIMMN BO3MOXHOCTAMM 340poBbsa (OB3) npenoctasnsioTca B hopMax,
afanTMPOBaAHHbIX K OrpaHNYeHNAM NX 300PO0BbA U BOCMPUATUS MHOpMaLmn:

ONs VL C HapyLeHMAMKN 3peHuns:

* B reYyaTHON hopMe YBeNIMYEHHbBIM LLUPUDTOM,

* B (popMe 3/IeEKTPOHHOIr0 JOKYMEHTa,
e B hbopMe aygunocpanna,
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e B NnevyaTHom popMe Ha s3blke bpanns.
Ons nuy Cc HapyLweHUsaMuU cryxa:

e B Me4yaTHOW chopme,
e B ()OpMe SNEKTPOHHOIro JOKYMEHTA.

Ona nuuy ¢ HapyLWeHNaMM ONMopHO-ABUraTesIbHOro annapaTa:
e B nevyaTHom opme,

¢ B (OpMe INEKTPOHHOIr0 AOKYMEHTA,
e B hopMe 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

3Tanbl GOPMUPOBAHUA KOMNETEHLUHN

HauMeHoBaHue y4ebHbIx

(HoMep ceMecTp CorsacHoro y4ebHomy nsaaHy) OUCLUUNJINH,
(e L:>To) 390 03%0 cdopmMupyoue
KOMMNeTeHLMUM B npouecce
OCBOEHMUSA
obpaszoBaTenbHOM
nporpamMmbl
OMNK-1.3 lNMpumMeHsieT dyHAaMeHTasbHble eCTeCTBEHHOHAaY4YHble 3HaHUA A1 pelleHnsa npodecCnoHalsibHblX 3a4ad
buodunsnka
8 MeovuvHcKasa reHeTuKa,
reHeTn4yeckmne TeXHOI0rmn B
MeguumHe
34 Mukpobuonorus,
BUpycoJorns
34 HopmanbHas dusmonorums
45 Bbuoxumnsa
3 brnoopraHnyeckasa xmmMums
2 Brnonorus
1 BBefieHve B cneymanbHOCTb
1 DU3nKa, MaTeEMaTUKa
2 Xumus
12 MpeponnaoMHas rnpakTuka
YK-1.1 AHanu3npyeT 3agadvy, Bblaenss ee 6a3oBble COCTaBAAOLWME, OCYLLECTBASET AEKOMMNO3ULMIO 3a4a4un
4 dunococus
3 BrnoopraHnyeckasa xumMms
1 Dn3nKa, MaTeEMaTUKa
2 Xumus

YK-1.2 HaxoguT n KpUTUYHECKN aHaM3npyeT nHpopMaumo, HeobxoAnMyo A5 pelleHns NoCTaBJeHHON 3a4a4um

3 brnoopraHnyeckasa xmmMums
1 dunsnka, MaTemMaTuKa
2 XnumMnga

YK-1.3 PaccMaTprBaeT BO3MOXXHbl€ BapUaHTbl peLleHns 3a4a4u, oueHnBas X AOCTONHCTBA

N HEeZloCTaTKun

3 buoopraHunyeckasa xmmus
1 DusmKa, MaTemMaTuKa
2 Xnmuns

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

MnaHupyembie KpuTepum oueHUBaHUA pe3ynbTaToB OOyuyeHus HauMmeHoBaHue
pe3synbTaTthl HeyAOoBJIETBOPUT | yaoBneTBOpuTen XOpoLuo OTJ/INYHO OLEHO4YHOro
0CBOEHMSA esibHO bHO cpeacTBa

KOMMETEHLUHU
1 2 3 4 5 6

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

YK-1.3 PaccmaTpmBaeT BO3MO)XXHble BapMaHThbl pelleHns 3a4a4yu, oLeHnBas nx OCTOMHCTBA U HeAOCTaTKu

cobcTBEHHOW 1”
MbIC/INTE/IbHON

3HaThb: ®parmMmeHTapHble HenonHble 3HaHUs | CchopMupoBaHHble, | ChopMmMpoBaHHbIE
nornyeckune 3HaHWA HO copepxxalune cucTtemMaTuyeckne
dhopMbl 1 oTAesbHble 3HaHWA
npouenypsl, npobenbl 3HaHUA
cnocobcTeytowme
pediekcun no
nosoay

0eATesIbHOCTI.

YMmeThb: YacTu4Hble yMeHUA | HenosHble yMeHUsa | YMeHUs nosiHble, CchopMupoBaHHbIe
apryMmeHTMpoBaHH JonyckawTcs yMeHus

o0 hopMmpoBaTb HebonbLne

cobcTBEHHOE ownbKmn

cy>XxaeHue n

OLEHKY

VHdopMaLunu.

Bnapetn: YacTu4yHoe HecuctemaTtunyecko | B YcnewHoe n
HaBblKaMu BllageHne e NnpuMeHeHne cucTeMaTUYeCKOM | cucTemMaTuyeckoe
onpeneneHuns HaBblKaMu HaBbIKOB npuMeHeHun npuMeHeHue
npakTU4ecknx HaBbIKOB HaBbIKOB
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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 npobenb

pelleHnst 3aga4u.

YK-1: CnocobeH ocyLecTBAATE KPUTUYECKUIA aHaNM3 NpobaeMHbIX CUTyaLnin Ha OCHOBE CUCTEMHOIo Nogxoaa
BblpabaTbiBaTb CTpaTErnio 4ENCTBUN

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

3HaThb:
nornyeckumne
hopmMbl 1
npouenypsl,
cnocobeTBylowme
pediekcun no
rnosoay
cobcTBEHHOW 1
MbIC/IUTEJIbHON

®parMeHTapHble
3HaHWA

HenosHble 3HaHuSA

CchopMupoBaHHsble,
HO codepKaluune
oTAesbHble
npobenbl 3HaHUA

CchopmMupoBaHHbIe
cucTeMaTmyeckume
3HaHWA

neAaTeNbHOCTI.

YMmeThb: YacTu4Hble yMeHUA | HenosHble yMeHUsa | YMeHMs NosHble, CchopMupoBaHHbIe
aprymMmeHTnpoBaHH JonyckawTcs yMeHus

0 hopMmpoBaTb HebonbLne

cobcTBEHHOE ownbkKmn

cy>XxaeHue n

OLEHKY

VH{opMaLunu.

Bnapetn: YacTu4Hoe HecuctemaTtunyecko | B YcnewHoe n
HaBblKaMu BlageHne e NpuMeHeHne CUCTeMaTUYeCKOM |cucTemMaTuyeckoe
conocTaBneHnsa HaBblKaMu HaBbIKOB npuMeHeHun npuMeHeHue
pa3HbIX HaBbIKOB HaBbIKOB
NCTOYHNKOB jonyckatTcs

MHGpOopMaLun ¢ npobensl

LLesIbio BbIABIEHUS
NX NPOTUBOPEYUNIA
1 rnovcka
[OCTOBEPHbIX
CY)XKOEHUN.

KOHTpPOJIbHas
paboTa,
TecTupoBaHue
3K3aMeH

YK-1: CnocobeH ocyLLecTBSATb KPUTUYHECKMA aHaM3 NPoBaeMHbIX CUTYaL A Ha OCHOBE CMUCTEMHOIO nNoaxona
BblpabaTbiBaTb CTPaTErnto 4EeNCTBUN

YK-1.2 HaxoOuT 1 KpUTUYECKM aHaInU3unp

eT nHopmauuio, HeOﬁXO,D,I/IMyIO Ona peweHna NMOCTaBJIEHHOWN 3a4a4u

3HaTb: -
ocobeHHOCTU
CUCTEMHOro un
KpPUTUYECKOro
MbILLIIEHUS 1
O0EMOHCTPUPOBaTh
rOTOBHOCTb K
HeMy;- flornyeckme
hopMbl 1
npouenypsl,
O0EMOHCTPUpPOBaThb
CrnocobHoOCTb K
pediekcun no
rnoesoay
cobcTBEHHOW 1
MbICIUTENIbHON

dparmMeHTapHble
3HaHUA

HenosiHble 3HaHuA

CcdopMupoBaHHsble,
HO cofepxaluune
oTAesIbHble
npobensbl 3HaHUA

ChopmMupoBaHHble
cncTemaTmyeckume
3HaHuA

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

nHdopMaLum ¢ ownbkmn

TOYKUN 3pEHMns

BPEMEHHbIX 1

NPOCTPAHCTBEHHb

X YCNIOBUW X

BO3HVWKHOBEHUSA

Bnapetsb: YacTuyHoe HecuctemaTtunyecko | B YcnewHoe n
HaBblkamMu BNajeHune e NpMMeHeHne cMcTeMaTuUyeCckoM | cucTemMaTuyeckoe
onpepeneHns HaBblkamMu HaBbIKOB NnpUMeHeHnn npuMeHeHune
NpPaKTUY4eCKMX HaBblKOB HaBblKOB
nocnencTsui jonyckatTcs

N3J10)KEHHOI 0 npobensi

peweHna 3aga4un.

KOHTpPOJIbHasA
paboTa,
TecTUpoBaHue
3K3aMeH
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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

OMK-1: CnocobeH Mcnosib30BaTh U MPUMEHATL PyHAAMEHTalbHble N NPUKIaAHbIE eCTEeCTBEHHOHaYYHble 3HaHUA 419
NOCTaHOBKWN CTaHAaPTHbIX N MHHOBALMOHHLIX 3a4a4 NpoheCcCnoHaNbHON OeaTeIbHOCTH

OlK-1.3 NpuMeHsaeT hyHOAaMEHTaIbHble eCTECTBEHHOHAY4YHblE€ 3HAHUA 19 peLIeHns npodeccnoHanbHbIX 3a4a4

3HaTb: METOAbI U
MeTOANKN
MCNOJIb30BaHMNS
hyHAaMeHTaNbHbIX
eCTeCTBEHHOHAY4H
bIX 3HAHUN NS
MOCTaHOBKU U”
pelweHus
CTaHAaAPTHbIX 1
MHHOBALMOHHbIX
3agad
npodgeccruoHaibHO
N 0esATeNnbHOCTHU.

®parMeHTapHble
3HaHWA

HenosHble 3HaHuSA

CchopMupoBaHHsble,
HO codepxKaluune
oTAesbHble
npobenbl 3HaHUA

CchopmMupoBaHHbIe
cucTeMaTmyeckume
3HaHWA

YMmeThb:

YacTu4Hble yYMeHnA

HenosHble yMeHnsA

YMeHnsa nosHeble,

ChopmMupoBaHHble

3ajaud
npogeccuoHanbHO
N 0eATenbHOCTHU
Ha OCHoBe
hyHOaMeHTaNbHbIX
€CTEeCTBEHHO-
Hay4HbIX 3HAHWUNA.

MPUMEHATb JonyckaroTcs yMeHus
hyHAaMeHTaNbHble HebonbLne

eCTeCcTBEHHOHAY4YH ownbkKmn

ble 3HaHWA ans

pelweHuns

npogecCcuoHaNbHb|

X 3ajau.

Bnapertn: YacTu4Hoe HecuctemaTtunyecko | B YcnewHoe n
npuHUMNaMn n BNafieHne e MpuMeHeHne cucTemMaTU4ecKoOM | cucTeMaTuyeckoe
MexaHn3MaMu HaBblKaMu HaBbIKOB npUMeHeHnn npuMeHeHne
pelweHuns HaBbIKOB HaBbIKOB
CTaHOAPTHbLIX U JonyckatTcs

MHHOBALIMOHHbIX npobenb

KOHTpPOJIbHas
paboTa,
TecTupoBaHue
3K3aMeH

7.3. TunoBble KOHTPOJIbHbIE 3a4aHUSA U UHble MaTepuasnbl, HeobxoauMbie AN OLEHKU
3HaHUW, YMEHUWA, HAaBbIKOB U (M1M) OoNbiTa AEATEeNIbHOCTU, XapaKTepU3yloLWwux 3Tanbl
c¢opMUupoBaHUA KOMNETEHLU N B NpoLecce oCBoeHnsa obpasoBaTesibHOW NPOrpaMMmbl

KOHTpoOsibHble BOMNPOCHI U 3afaHns OJ1si NPOBeAeHMNS TEKYLLErO KOHTPONA

TekyLWunii KOHTPOJIb TEOPETUYECKUX 3HAHUIN, MPAKTUYECKUX YMEHUI N HAaBbIKOB OCYLLIECTBAIOTCS
npu 3aWwmTe NabopaTopHbIX paboT 1 caaye MoayJsiell Mo OKOHYAHUN U3YYEeHUs KaXKOol TeMbI.

Cphayva KaXkaoro Moaysis npeflyCMaTPUBAET YCTHbIA OTBET U TECTUPOBAHME, YTO MO3BOJISIET AaTb
MOJIHYIO OLLEHKY 3HaHWUI CTYEHTOB.

1.0ﬂpeﬂeﬂMTeBMﬂFMGpMﬂMBaHMMBcexaTOMOBBCOGHMHeHMﬂK

CCl4;

H2CO3;

C6H5-CH3;

H-C=C-CH=CH2;

H2C=C=0;
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CH3-C=N; CO2; H2C=CH-C=0;

2. OnuwunTe CTpPOoEHMe creaylLWwmnx coeanHeHnn Habopom npeaesnbHbIX CTPYKTYP U Me30-
opmyon:

a) CH2=CH-Cl 6) CH3-CH3 B) CH3-C=0 r) CH2=CH-CH=CH2

n) CH3-CH=CH-CH=CH2 e) H-C=0 x) H-C=0 3) CH3-NO2

OH NH2

3. Mcxons 13 aHanm3a 3JIEKTPOHHLIX CMELLEHUI, onpedennTe caMbll CTabunbHbIN KaTUOH:

CH3+; CH3-CH2+; CH3-CH+-CH3; (CH3)3C+.

4. OnpenennTb abCoONMOTHYIO N OTHOCUTENIbHYO KOH(UIYypaLuto:

NH2

5. NawnTe Ha3BaHue no NKOMAK:
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CH3

a) CH3-CH-CH-CH2-COOH 6) CF3-CH=CH-CH3

CH2-OH

6. YKaXXuTe KOHEeYHbIN NMPoaYyKT X4 B LUenn NnpeBpaLleHuni:

7. PacwungpoBaTb CXeMy MpeBpalleHuii, Ha3bliBasi peareHTbl U NPOAYKTbl peakuui, yKasaB uX
MexaHn3M

8. KonbyaTo-LenHas TayToMepus MOHOCaxapuaoB. AHOMepbI.

9. Ha KakoM CBONCTBE T[J1lOKO3bl OCHOBAHO oripeaesieHne ee B BMONOrNYECKNX XKUOKOCTAX?
Ha3oBUTe peakuumn, UCMosib3yeMble B KJIMHUKE A5 onpefeneHus riaoKo3sbl B MoYe.

10. Hanuwnte CcTpoeHue: caxapo3bl, MasbTO3bl, JlaKTO3bl, UeNNobMo3bl. YKakute, Kakue
Oncaxapuabl o6nagatoT BOCCTaHOBUTENIbHLIMU CBONCTBaMM.

11. HannwwnTe 61o3Hble hparMeHTbl rMaslypoOHOBOW KUCIOTbI, XOHAPOUTUHCYNb(MATOB, renapuHa.

12. lInnunasl, coaepXxawme oCTtaToK rinmuepuHa

1 uepebpo3ngbl

2 raHramo3nasbl

3 NeunTUHbI

4 conHronunnabl

5 KapanonnnunHebl

13. MNpeawecTBeHHUK 3MKO3aHONO0B

1 nanbMmuTaT
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2 apaxuHaT

3 apaxunpoHart

4 cTeapaT

5 oneaT

14. ®oconmnunabl

1 neynTUHbI

2 KapAnoannuHbl

3 aunnrnnuepuHbl

4 yepamnpbl

15. K rpynne 31MK03aHONA0B OTHOCATCS

1 npocTarnaHauvHbI

2 MPOCTaAUNKINHDbI

3 TpoMbBOKCaHHI

4 NenKoTpUEHbI

5 nsonpeHounabl

KOHTpPOJIbHble BOMPOCHI N 3a4aHUA 019 NpoBeneHUs I'IpOMe)KyTO‘-IHOI7I aTTectaunn

Bonpochl kK 3k3aMeHy OJ1s MPOBeAEHNS MPOMEXXYTOYHOM aTTecTauum

1. DHepreTuka: dopMbl paboThl, sHEPreTnKa BUOXUMMNYECKUX NMPOLLECCOB

. 2. PaBHOBecue. Peakuuu nepeHoca rpynn. OKUCAnUTesIbHO-BOCCTAaHOBUTEJIbHbIE peaKkLnu.

3. DHTanbNusA 1 3HTponus. TensoTa peakunn 1 KasopuMmeTpus.
4. KaTtanus. OCHOBbI KaTann3sa 6MoOXMMNYECKNX NPOLLECCOB.

5. Boaa kak pactBopuTenb. Booa n meTtaH. CTpykTypa BoAbl U Nbda. FuapaTtauus.
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6. 'mapocdobHble B3anmMoaencTemsA. PAaCTBOPMMOCTb B BOAE XKUPHbIX KUCOT. PAacCTBOPMMOCTL B BOAE
MeTaHa. 9(pdeKT «MaCNsaHbIX Kanesb».

7. OKNCNNTENbHO-BOCCTAHOBUTESIbHbIE peakuun. Bunonorunyeckne
OKUC/INTESIbHOBOCCTAHOBUTESIbHbIE Mapbl.

8. Biomonekynbl. Ba)Henne Kaaccbl CoOegnHEHNN.

9. Obwasa XapaKTepnctnka yrnesoanos m mx bromMeoNUMHCKOE 3Ha4eHue. DOYHKLUNN YrnesonoB.
Knaccngpumkaymsa: MOHO-, AU- U nonmncaxapuibl.

10. MoHocaxapuabl. BaxxHenwuve npencrasnuTenn n Nx CBONCTBa. HacnencTBeHHble HapyLlleHUs
obMeHa ranakTo3bl N PPYKTO3bl. [NI0KO3a Kak BakHenwun metabonnt yrnesogHoro obmeHa.

11. Mpon3BoaHblE MOHOCAXapWAOB: MHOFOATOMHbIE CAUPTLI, aMMHOCaxapa, CMaJioBble KUC/OThI,
rNKO3Uabl, Ae30KCMcaxapa, YPOHOBbIE KUCOThI.

12. BaxxHelwwne npeactaBuTenn pucaxapmpos. CTpoeHue, CBOWCTBa U Buonornyeckasi posib.
fmpoponns. HacneacTBeHHble HapyLleHUs obMeHa Ancaxapuaos.

13. Monncaxapubl. XuMN4yeckoe CTpOeHue, CBOMCTBa, Buonormndeckas ponb. Knaccugukaums.
Fomononucaxapuabl. Kpaxman, rnmkoreH. 43/57

14. T[nnkosaMuHOrnMkKaHel (Mykononmcaxapupbl). [peactasuTtenn. [lpoTeoravkKaHbl
(MykonpoTeungbl). Cnanosblie KncnoTbl. CTpoeHne, CBOWNCTBA 1 PoOJib B OpraHnsme.

15. O6was xapakTepucTuka AuMNUAOB U UX OuoMegnuUMHCKOoe 3HavdeHue, dyHKLMN,
Knaccngpunkaums.

16. OMblisieMble N HeoMbliseMble nNunuabl. OCHOBHbIE npeacTtaBuUTeENN TpUauaranueposos,
rAMKONUNUAOB, rnvuepodochonnunnuaos, CPOUHIoNMNUA0B N CTEPONLOB.

17. CTpoeHne nMnnaoB. XUpHble KUCNOTbI, UX CTpoeHne. OCOBEHHOCTN CTPOEHUS XXUPHbLIX KUCNOT
NMNNAOB YenoBeka. HacblWeHHbIe, MOHO- 1 NMOJIMHEHACILLEHHbIE XXMNPHbIE KUCOThI.

18. Tpuaunarnauuyeposbl. PyHKLUN, CTpoeHne. [lepeKNcHoe OKNCAeHne NMnmaos.

19. docgonmnuabl. CTpoeHMe OCHOBHbLIX MpeacTasuTenen - ¢QochaTnagHasa KucnoTa,
dochaTnanncepuH, dochaTnanasnTaHonaMmuH, pochaTUaNIXONNH.

20. BaxHenwmue npeactasuTenn ramkonunmagos. CTpoeHue un GyHKUMK uUepebpo3naos,
raHrAno3naoB N CysibpONMUNNA0B.

21. BaxkHenwme npeactaBuTenn ravuepodochonnnnaos. CTpoeHue, cBONCTBa U Buonormnyeckas
poJsib pochaTnananHosnToNa, n3ododpochonnnnaos.

22. ChmHronunmnabl. XnumMmmyeckoe CTpoeHne, CBOCTBa, bBruonormyeckas ponb. Knaccugpukaums.

23. Ctepongbl. XXefi4yHble KNC0Thl (MepBUYHbIE N BTOPUYHbIE). CTpoeHne n pyHKLUN. XoneCTepuH.
CTtepoungHble ropMoHbl. CTepongHble BUTaMuHbl. CepaeyHble rInKo3ugbl.

24. AueTtnn - KoA Kak npeglecTBeHHUK AUnuaos.
25. AMUHOKUNCNOThLI: obLme cBegeHuns, buonornyeckne yHKLUN.

26. Knaccndukauums aMMHOKMCNIOT. OnTudeckme cBolcTBa. CTPYKTypa U (PU3MKO-XUMUYECcKne
CBOWCTBA aMUHOKUCNOT. Buonornyecky akTUBHbIE NENTUAbI.

27. LBeTHble peakKunn Ha 6enkn N aMMHOKWNCIIOTHI.
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28. AMMHOKWNC/IOTHbIN aHann3. NoHoobMeHHas xpomaTorpadus ceoboaHbIX aMUHOKUCIIOT.

29. XapakTepucTmka 6enkoBbIX BeELLEeCTB. D/ieMeHTapHbI cocTaB benka. 3HavyeHne 6enkoB Ans
opraHu3ma: 6enku - depmMeHTbl, 6enknm - ropMoHbl, CTPYKTYypHble 6enkn 6enku - peuenTopsbl,
TpaHCMOpPTHbIe 6enkun, aHTuTEenNa.

30. dunsnko-xmmMmyeckme ceoncTea 6enKoB: pacTBOPMMOCTbL U cofep)xaHue 6enkoB B pacTBOpax.
OeHaTypaumnsa 6enkos. icnosb3oBaHMe Npouecca AeHaTypauun B meguumnHe. 44/57

31. Tunbl cBA3en B Monekye benka.

32. Pa3mepbl n hopma 6enkoBbix Monekys. FnobynsapHele n punbpunnsapHole 6enkun. Paznnymsa nx so
BTOPUYHOMN N TPETUYHOW CTPYKTYypE M N0 CBOMCTBAM.

33. lMNepBUYHasa CTpykTypa 6enka. MeToabl onpeneneHns aMMHOKWUCIOTHOINO cocTaBa besnka.
3aBNCUMOCTb BMoONOrnYecknx CBONCTB Besika OT X NEPBUYHON CTPYKTYPBbI.

34. BTopuyHasa cTpykTypa 6enka. KoHpurypaums nentTnaHom Lenn. 3HavyeHne BoAOPOAHbIX CBA3ENn
B CTabunmsaumm BTOPUYHON CTPYKTYPHbI.

35. TpeTn4yHas N 4YeTBepTUYHasA CTPYKTypa 6enka. Tunbl CBS3eil: 3aBMCUMOCTb OMONOrMYeckom
aKTUBHOCTU 6enkoB 4YeTBEpPTUYHOW CTPYKTYPbl: KOOMEPaTUBHbLIE W3MEHEHUS KOHgopMaLun
npoToMepoB (Ha npumepe remorsiobuHa B CPaBHEHUM C MUOTTOOMHOM). KoHUrypauns 6enkoBbix
MOJIEKY .

36. Knaccugpukaumsa 6enkoB. Ba)kHenwwne npeactaBUTeNM MNPOTEMHOB W  MNPOTEWNAOB.
Buonornyeckne yHkunm 6enkos. UameHeHne 6eN1KOBOro cocTaBa Npu OHToreHese 1 6onesHax

37. HykneonpoTeupbl. Posb Muwepa B WU3YyYEHUN HYKIEONMpPOTEMOOB. XUMUYECKUA COCTaB
6enkoBor K npocTeTn4eckonm rpynnbl. CTpoeHne XxpoMocoM. Camocbopka HyKSieonpoTeuaHbIX
YacTuu,.

38. XpomonpoTenabl, remornobuH, mmnornobuH, KaTanasa, LUNTOXPOMOKCMOa3a, LUTOXPOMbI. UX
XnMMn4yeckKasa npmpoga n sHa4eHme ona opraHmM3ma.

39. 'emornobuH. CtpoeHne n cBonctBa. OKcu-, Kapbokcu-,kapb- metTremornobuH. Bapunauynun
NepBUYHON CTPYKTYPbI N CBONCTBa reMmornobuHa. FemornobuHonatum.

40. AHOManbHble opMbl remornobuHa. N'emornobuHonaTuKM, CeEPNoBUAHOKIETOYHAA aHEMUS.
41. TnnkonpoTtenmabl. CTpoeHuMe ” GQYHKUUM YrAeBOOHOM 4YacCTuW [JIMKOMPOTENAOB.
[(MMKO3aMUHOIMINKaHbl U NpoTeorsnkaHbl. Cnanosble KNCA0Thl, renapuH, rmajypoHoBas KMUCJ0Ta,

XOHOPOUTUHCEPHAd KUCI0Ta: CTPOeHMe, pacnpocTpaHeHne n pyHkuun. NpuMmeHeHna B megunumnHe.

42. ®occonpoTenabl. Crnocobd cBA3N MNPOCTETUYECKOW rpynnbl C O6efKOBbIM KOMMOHEHTOM.
3HayeHve B 0b6MeHe BellecTB. MeTannonpoTenasl U nx bronornyeckas posib B TKAHEBOM AbIXaHUN.

43. NlunonpoTenabl. XUMNYECKOE CTPOEHNE, MpeacTaBuTenn, pojb B obMeHe BewecTB. CocTaB 1
CTpOEeHMe TPAaHCMOPTHLIX JINMONPOTENLOB KPoBU. MvnepannuaeMmnn,

44, MeToabl BbloeneHMss M aHanusa 6enkoB: BbiCa/MBaHWE, AWaNW3, renb-PuiabTpauuns,
anekTpodopes B NoJMakKpuiaMUaHOM resie B MpMCyTCTBUKX gogeunscynbdaTa HaTpus.

45. CTpyKTypa U (DU3NKO-XUMUYECKNE CBOWCTBA MYPUHOBLIX M MUPUMUIANHOBBLIX OCHOBaHWUNA.
BriomennumnHCKoe 3Ha4YeHue.

46. CTpyKTypa HYK/Ie031A0B U HyKNeoTnaoB. HoMeHkNaTypa.

47. lNpon3BoaHble afleHO3nHa, N'YyaHO3MHa, T’MNOKCaHTUHa, ypaununa u LMTo3nHa.
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48. CTPYKTYpPHbIE KOMMOHEHTbl HYKJIEMHOBbIX KNCIOT. NIX XNMMNYeckoe CTpoeHune.

49. CoBpeMeHHble npeacTaBseHUss O XumMmyeckom cTpoeHun [OHK (YoTcoH, Kpuk).
KomMnavmMeHTapHOCTb OCHOBaHMW. MpaBuna Yapradda. Bugosasa cneundnyHocTb, KoaddunuyneHt
cneundgmnyHocTn OHK. OeHaTypauunsa u peHatmBauna OHK. Tmbpugmnsauna OHK - OHK, OHK - PHK.
Buonoruyeckas posib AHK.

50. XuMmnyeckoe ctpoeHumne PHK. OcobeHHocTn cTpoeHuns u-PHK, T-PHK 1 nx ponb B opraHmnsme.

51. CTpoeHune xpoMaTuHa.

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

KpuTepunm oueHKN 3HAHNW CTYAEHTa Ha dK3aMeHe OueHKa «OT/INYHO» - BbICTaBAAETCA CTYLAEHTY,
rMokKa3aBLIEMY BCECTOPOHHME, CUCTEMATU3NPOBAHHbIE, FNybokne 3HaHMA y4ebHOoW NporpamMmmel
ANCUNNJINHBI N YMEHWNE YBEPEHHO NMPUMEHATb NX Ha MPaKTUKe Nnpun peeHnn KOHKPETHbIX 3a4aY,
cBoboaHOe 1 NpaBuIbHOEe 060CHOBAHME NPUHATLIX pelleHnin. OUueHKa «X0POLLO» - BbICTaBISETCS
CTYyOEeHTYy, eC/in OH TBEPAO 3HaeT MaTepuas, F[PpaMoOTHO U MO CYLEeCTBY U3naraeT ero, ymeeT
MPUMEHATb MOJIyYEHHbIE 3HAaHUSA Ha NPaKTUKe, HO OOMyCKaeT B OTBETE WM B pelleHnn 3aaa
HEKOTOpPblE HETOYHOCTU, KOTOPbIE MOXKET YCTPaHUTb C MOMOLLbIO AOMNOJIHUTEbHbIX BOMPOCOB
npenogaBatend. OueHKa «y40BJIETBOPUTENbHO» - BbICTABAAETCA CTYAEHTY, MOKa3aBLueMy
(hparMeHTapHbIN, Ppa3pO3HEHHbIN XapaKTep 3HAaHWN, HEAOCTAaTOYHO NpaBuJibHbie POPMYJIMPOBKU
6a30BbIX MOHATUIN, HAPYLWIEHNSA JIOrNYECKOMN NOCNeN0BaTENbHOCTM B N3JI0XKEHUW MPOrPaMMHOro
MaTepwuasa, HO MNPV 3TOM OH BNlafeeT OCHOBHbIMW pa3aesnamm y4ebHonm nporpaMmmbl, He06X0ANMbIMU
ONnsa panbHenwero oby4eHns n MOXXeT NPUMEHATb MoJly4YeHHble 3HaHUs Mo obpasuy B CTaHAapTHON
cuTyauunn. OueHKa «HeyoOBNETBOPUTESIbHO» - BbICTABASETCS CTYOEHTY, KOTOPbIN He 3HaeT
6osibLUen YaCTU OCHOBHOIO CoAep>XXaHUs y4ebHoM NnporpamMmbl ANCLUUMJINHDBI, ONYCKaeT rpybbie
OLNBKM B hOPMYIMPOBKAX OCHOBHbLIX MOHATUA ANCLUUMAMHBLI U HE YMEET NCMNO0JIb30BaTb MOJIy4YeHHbIe
3HaHWSA NMPU PELLEHNN TUMOBLIX MPaKTUYECKNX 3a4ay. KpuTepum oueHKN 3HaHNN CTYOEHTOB Npu
npoeeneHuUn TectuposaHusa 46/57 OueHKa «OT/IMYHO» BbICTABJIAETCA NPU YCJI0BUM NPaBUJIbHOI0O
OTBEeTa CTyAdeHTa He MeHee YyeM 85% TeCToBbIX 3adaHnn; OueHKa «XOpOoLlOo» BbICTaBASAETCS Nnpu
yCJZIOBUM NPaBUJIbHOIO OTBETa CTyAEeHTa He MeHee 4eM 70% TecToBbIX 3agaHuin; OueHKa
«y[0BNETBOPMTESIbHO» BbICTAaBASAETCA NPU YCJI0BMW NPaBUILHOIO OTBETa CTyAeHTa He MeHee 51%
TecToBbIX 3agaHun; OueHKa «HeyoOBNETBOPUTE/IbHO» BbICTABAETCA MPW YCI0BUN MPaBUIIbHOIO
oTBeTa CTyAdeHTa He MmeHee 4yeM 50% TeCcToBbIX 3a4aHunN.
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8. YyebHO-MeTOAM4YecKOe U UH(pOopPMaLUOHHOe obecneyeHue AUCLUMUNIIUHBI

(Mmonyns)

8.1. OcHOBHaa nuTtepaTtypa

HasBaHue

CcblIKa

577.1(07) M 54 MeToaun4eckume ykazaHus gas noaroToBKU 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/libdata.php?id=2100059007

BroopraHnyeckas XMMns: pykoBoACTBO K MPaKTUYECKUM
3aHATMAM : y4yebHoe nocobue / noa pen. H.A. TIOKaBKMHON. -
MockBa : [90TAP-Meguna, 2017. - 168 c. - 9bC KoHcynbTaHT
cTyneHTa. - URL:
https://www.studentlibrary.ru/book/ISBN9785970442098.html
. - Pexxum pgocTtyna: no nognucke. - ISBN ISBN
978-5-9704-4209-8

https://www.studentlibrary.ru/book/ISBN9785970442098.html

BuoopraHunyeckasa xumuns : y4ebHuk / N.B. PomaHOBCKNN,
B.B. bonTpometok, J1.I'. TmapaHoBuy [n gp.]. - MockBa :
NHOPA-M, 2015. - 504 c. - TeKCT : 371eKTPOHHbIN. - 9BC
3HaHuyM. - URL:
https://znanium.com/catalog/product/502950. - Pexxum
pocTtyna: no nognucke. - ISBN 978-5-16-010819-3. - ISBN
978-5-16-102815-5. - ISBN 978-985-475-744-5

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

Mouvynbckasn, H.H. BuoopraHunyeckaa xumus : y4yebHoe
nocobue pna Bysos / H.H. Moyynbckas, H.E. MakcumoBa, B.B.
EmenbsaHoB ; noA Hayd. pea. B.H. YapywuHa. - 2-e usg.,
nucnp. n gon. - Mockea : FOpanT, 2023. - 108 c. - TeKkcT :
3/1IeKTPOHHBIN. - (Bbicwee obpa3oBaHue). - 96C OpanT. -
URL: https://urait.ru/bcode/514321. - Pexxum pocTyna: no
noanucke. - ISBN 978-5-534-08085-8

https://urait.ru/bcode/514321

CywmnHckas, J1.B. bnoopraHmnyeckasa xumus B oopmyniax u
cxemax : y4ebHoe nocobue / CywmHckasn J1.B., bpeweHko E.E.
- 2-e n3a., ucnp. - CankT-NeTepbypr : JlaHb, 2022. - 164 c. -
TeKCT : aNeKTPOoHHbIN. - 9BC JlaHb. - URL:
https://e.lanbook.com/book/206477. - Pexxum gocTtyna: no
noanucke. - ISBN 978-5-8114-3398-8

https://e.lanbook.com/book/206477

8.2. lononHuTesIbHaA nurtepaTtypa

Ha3sBaHue

CcblniKa

TiokaBkuHa, H.A. BrnoopraHndeckasa xmmums : y4ebHuk /
TiokaBkuHa H.A., baykos 0.U., 3ypabsaH C.3. - Mocksa :
90TAP-Megua, 2020. - 416 c. - 9bC KoHCcynbTaHT cTyAeHTa.
- URL:
https://www.studentlibrary.ru/book/ISBN9785970454152.html
. - Pexxum gocTtyna: no nognucke. - ISBN 978-5-9704-5415-2

https://www.studentlibrary.ru/book/ISBN9785970454152.html

BroopraHnyeckas XMMuns: pykoBoACTBO K MPaKTUYECKUM
3aHATUAM : y4ebHoe nocobue / noa pea. H.A. TIoKaBKUHOMW. -
MockBa : T90TAP-Megua, 2017. - 168 c. - 9bC KoHcynbTaHT
cTyneHTa. - URL:
https://www.studentlibrary.ru/book/ISBN9785970442098.html
. - Pexxum pgocTtyna: no nognucke. - ISBN ISBN
978-5-9704-4209-8

https://www.studentlibrary.ru/book/ISBN9785970442098.html

BroopraHnyeckasa xmmMus : y4ebHuk / U.B. PomaHOBCKUWIA,
B.B. bonTpometok, JI1.I. TmgpaHoBuy [u ap.]. - MockBa :
NH®PA-M, 2015. - 504 c. - TEKCT : 31€KTPOHHbIN. - 96C
3HaHuyM. - URL:
https://znanium.com/catalog/product/502950. - Pexxum
pocTtyna: no nognucke. - ISBN 978-5-16-010819-3. - ISBN
978-5-16-102815-5. - ISBN 978-985-475-744-5

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

Mouynbckasn, H.H. BuoopraHunyeckas xumus : y4yebHoe
nocobue ana Bysos / H.H. Moyynbckas, H.E. Makcumosa, B.B.

https://urait.ru/bcode/514321
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Ha3BaHue Ccbnka

EmenbsHoB ; noA Hayd. pen. B.H. YapywwHa. - 2-e n3g,.,
ncnp. n gon. - Mockea : FOpanT, 2023. - 108 c. - TekcT :
3NEKTPOHHBIN. - (Bbicliee obpa3oBaHue). - 36C KOpanT. -
URL: https://urait.ru/bcode/514321. - Pexxum goctyna: no
rnoanuncke. - ISBN 978-5-534-08085-8

CywmnHckas, J1.B. BnoopraHmnyeckas xmumus B hopmysiax v https://e.lanbook.com/book/206477
cxeMax : y4ebHoe nocobue / CywmHckasn J1.B., bpelieHko E.E.
- 2-e n3pa., ncnp. - CaHkt-NeTepbypr : JlaHb, 2022. - 164 c. -
TeKCT : 3NeKTPOHHbIN. - IBC JlaHb. - URL:
https://e.lanbook.com/book/206477. - Pexxum gocTyna: ro
noanuncke. - ISBN 978-5-8114-3398-8

8.3. NHPOpPMaALMOHHO-TENIEKOMMYHUKALMOHHbIE pecypchbl ceTu «MIHTepHeT»

3BbC «KoHcynbTaHT cTygeHTa». Koanekunn: MegnumnHa. 3gpasooxpaHeHune (BMNO), NOTAP-Meana.
MpeMnymM KOMMNNEKT : CTyAeHYeCcKas 3/IeKTpoHHaa bubnnoTteka : cant / OO0 «Monutexpecypcs.
IneKkTpoHHasa bubanoTeka TexHNYeckoro Bysa. - MockBa, 2012. - . - URL: 49/57
http://www.studentlibrary.ru/cgi-bin/mb4x - Pexxnm gocTtyna: ans 3apeructpup. noab3oBaTesien. -
TeKCT 3/1eKTPOHHbIN. ABnsieTcs snekKTpoHHoW bubnnotevHom cuctemon (36C), NnpenocTaBNAOLLEN
[ocTyn yepes ceTb IHTepHeT K y4ebHon nutepaTtype U A0MNOJIHUTENIbHBIM MaTepuasniam,
npuobpeTeHHbIM Ha OCHOBaHMKW NMPAMbIX OFOBOPOB C NpaBoobnagaTensamu. MoaHOCTbIO
cooTBeTCTBYeT TpeboBaHMAM efepanbHbiX FOCYyAapCTBEHHbLIX 0Opa3oBaTesibHbIX CTaHAAPTOB
TpeTbero nokosieHms (ProcC BO 3+) K KoMNAeKToBaHUO 6UbNMOTEK, B TOM YUCNE SNIEKTPOHHbIX, B
YacTn popMmUpoBaHmsa POHAO0B OCHOBHOW U AOMNOSIHUTENbHON nnTepaTypbl, Ana CMO, BO u
acnupaHTypsbl. http://www.studentlibrary.ru/cgi-bin/mb4x Znanium.com. ba3oBas Konnekuuns :
3/IEKTPOHHO-6MbnoTevHasa cuctema : cant / 000 "Hay4yHo-uspatenbckun ueHTp MHgppa-M". -
Mocksa, 2011 - - URL: http://znanium.com/catalog (naTta obHoBneHNA: 06.06.2019). - Pexxum
JocTyna: Ang 3aperncTpup. noab3oBaTtenien. - TeKCT: 31eKTPOHHbIN.@oHA IBC hopMupyeTcsa ¢
y4eTOM BCEX U3MeHeHU obpa3oBaTesibHbIX CTaHAAPTOB U BKJIOYAET y4ebHMKU, y4ebHblie nocobus,
YMK, MmoHorpadumn, aBTopedepaThbl, guccepraynm, sHUMKNONegUn, C1oBapu N CNpPaBoOYHUKMY,
3aKoHO4ATeNbHO-HOPMATUBHbIE AOKYMEHTbI, CNeLumnasbHble nepnognyeckme n3gaHusa n usgaHus,
BblMyCKaeMble n3gaTtesbCcTBaMm By30B. http://znanium.com/catalog/ IPRBooks. ba3zoBas Konnekums :
3/1eKTPOHHO-6MbnoTevyHasa cuctema : cant / ObLWECTBO C OrpaHNYEHHOW OTBETCTBEHHOCTbIO
KomnaHusa "An Nu Ap Meauna". - CapaTtos, 2010 - . - URL: http://www.iprbookshop.ru/586.html -
Pexxum gocTtyna: onsa 3aperncTpup. nojib3oBatesien. - TeKCT /IEKTPOHHbIN. ABNaeTcs
pacnpocTpaHeHHbIM 06pa3oBaTesibHbIM 3/IEKTPOHHbLIM PECYPCOM A1 BbICLUNX U CPEAHUX
cneymanbHbiX y4ebHbIX 3aBefieHNN, Hay4YHO-UCCeA0BaTENbCKNX MHCTUTYTOB, NyBANYHbIX
6nbnnoTek, NpnobpeTaoLMx KOPNOPaTUBHBLIA AOCTYN ANs CBOMX 0By4aloLnXCcs, npenogaBaTtenei u
T.4. 9BC BkAtoYaeT y4ebHy0 1 Hay4YHY0 nnTepaTypy NO HanpaB/eHNAM NOArOTOBKUN BbICLLErO U
cpenHero npodgeccmoHanbHoro obpasoBanuns. http://www.iprbookshop.ru/586.html HaunoHanbHas
3/1eKTpOHHasa 6ubnmnoTteka (HIB) : hbepepanbHas rocyaapcTBeHHass UHPOPMaLMOHHAsA CUCTEMaA :
canT / MnHucTepcTBO KynbTypbl Poccunckon depepaunn, Poccninckas rocygapcTBeHHas
bubnnoteka. - Mockea, 2004 - - URL: https://H36.pdb/. - Pexxum pocTtyna: gna saperncTpup.
rnosb3oBaTesNien. - TEKCT: 3IEKTPOHHLIN. HOB - npoekT Poccninckom rocygapcrBeHHon bubnmorekn.
Ha4unHasa c 2004 r. MNpoekT HaunoHanbHasa anekTpoHHaa 6ubnmnoteka (HIB) paspabaThiBaeTcsa
BeAYLLMMUN POCCUNCKUMU BubnnoTekamm npu nogaepxke MnHncTepcTea KynbTypbl Poccuinckom
®epnepaumn. OcHoBHas uenb H3B - obecneunTtb cBOBOAHLIM AOCTYN rpaKfaHaM Poccuinckom
defepaumn KO BCEM U3AAHHbIM, N30aBaeMbIM U XPaHALLUMCS B POHAAX POCCUNCKUX BubnnoTek
N34aHUSAM N Hay4YHbIM paboTaM, - OT KHUXXHbIX MaMATHUKOB UCTOPUN N KYJIbTYpPbl, 40 HOBENLLNX
aBTOPCKUX Npon3sBeneHuin. B HacToswee Bpems npoekT H3B Bkao4vaeT 60nee 1.660.000
3/IEKTPOHHbIX KHUT, 6onee 33.000.000 3anuncen kaTtanoros. https://H36.pd/ eLIBRARY.RU. : Hay4Has
3/1eKTpOHHaa bubnnoTteka : canT. - Mockea, 2000. - . - URL: https://elibrary.ru/defaultx.asp. - Pexxum
[OCTyna: ANs 3aperucTpup. nosb3oBaTesien. - TEKCT: 3N1eKTPOHHbIN. MnaTtdopma eLIBRARY.RU
6blna co3paHa B 1999 roay no nHnumnaTtmuee Poccuiickoro doHaa hpyHOaMeHTaIbHbIX NCCNenoBaHUN
ons obecneyeHnss pOCCMNCKUM Y4YeHbIM 3JIEKTPOHHOIO A0CTYMNa K BeAyLUNUM MHOCTPaHHbLIM Hay4HbIM
n3gaHusam. C 2005 ropa eLIBRARY.RU Ha4vana paboTy € pycckosi3bl4HbIMU NyOAMKaALMAMAN N HbIHE
ABNSAETCA BeAyLEen 3N1eKTPOHHON bnbnnoTekon Hay4HOM Nepmoamnkm Ha pyCcCKoOM A3blke B MUpe.
https://elibrary.ru/defaultx.asp CYBERLENINKA : Hay4Hasa anekTpoHHas bubnnoTteka : canT. -
MockBa, 2014. - . - URL: https://cyberleninka.ru// - Pexxum pgocTyna: gnsa saperncTpup.
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nonb3oBaTenen. - TEKCT: 3IeKTPOHHbIN. KnbepJleHWHKa - 3TO Hay4YHas 3/1eKTpoHHaa bubnnoTteka,
MOCTpPOEHHas Ha NapaaurMe oTKpbITON Haykn (Open Science), OCHOBHbLIMUK 3ada4YaMun KOTOPON
ABMSIETCA MONYNApU3aLnNa HayKU N HaYYHOW OeATENbHOCTN, 06LECTBEHHbBIN KOHTPOJIb KayecTBa
Hay4HbIX NyBAMKaunn, pa3BuTne MeXXaMCUUMINHAPHbIX NCCIef0BaHNN, COBPEMEHHOIO MHCTUTYTa
Hay4YHOW peLeH3un, NoBbILIEHNE LUTUPYEMOCTN POCCUIACKON HAaYKN N MOCTPOEHME MHMpPaCTPYKTYpPbI
3HaHuN. https://cyberleninka.ru/
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9. MeToaunyeckue yKasaHusa ana oby4yalowmxcsa No OCBOEHUIO AUCUMNAUHBI (Moayns)

(Cnooch?gli|
Pasaen / Tema otgyEeH,,m
MeToabl Cpenctea [PopMupyemMble KOMAeTeHU N
C YKa3aHMeM OCHOBHbIX Y4eBHbIX 3/1EMEHTOB (ANAAKTUYECKUX eANHNLY) 0y4eHns o6yuerns
1 2 3 4 5
Paspen 1. OCHOBbI CTPOEHUA U PEaKLMOHHOW CNOCOBHOCTU OpraHu4Yeckux coeguHeHun.BeepeHue B cnana-nekuyms, n3y4yeHune lyCTHas
npeaMmer. Tema 1.1. naccu%uxau,ml [] Homeuxnawv?a opraHu4Yyeckux coeamHeHMMn. brnoopraHnyeckass (OO6BACHUTENIBHO _ [HOBOro OrnK -1.3
XVMUSA KaK BETBb XMMUW, N3ydaloujas CTpoeHne 1 MexaHn3mMm YHKLUMOHNPOBaHUS DUOJIOT UHECKU BaXKHbIX MTIOCTPATUBHBIA [y4eOHOro
MOoneKyn C no3gu,v|v| opraHudeckou xuMnun. fpegmeT, 3agayvm 1 metoabl OoopraHNYeckQn XMMnMKn. FpnYmrHLI aTepuana pe4b
COOTBETCTBMA ODUOOPraHNYECKUX CoeANHEHU obecneyeHnio Brnoormiyeckmnx Ct);P/HKLJ,I/IVI. praHglquK 4 XNMNgG - YK-1.1
IXH}J.aMe Taj/lbHas 0CHoBa bmoopraHnyeckon Xxummnn. bnpopraHnyeckas XuMus - yHgamMeHT O1Uoornyeckon AHanM3MpyeT 3aaady, Bblaenss
mun. O %lHOCTb 1 pa3nyma npeaMeToB OpraHM4yeckon, moo%-aqueCKom 1 6BLUONOTNYECKON XUMMNN. !
HayeHve bnoopraHN4eCckKon XMMmMn B CUCTEME MeANLUNHCKQIro obpa3oBaHusa. BKiiag oTe4eCTBEeHHOW LLKOJIbI lee 6a3oBble cocTaBasOLME,
YeHbIX B a3BuTue 6VIOOpFaHVIHECKOVI . XuMnn, Knaccun NKaumnsa n oCyLecTBNAeT 4EeKOMMNO3ULIUIo
naccurKaLnoHHbIe PU3HaKW o(J)oraqueCKmx COEeVHEHUN: CTPOEHNE YIr1epoaAHOro CKeneTa n npupoaa Lanaun
XHKLI,VIOHaJ'IbHOI/I F')/I'II'II:I. OyHKLJOHaIbHbIe FPYNnbl, OpraHN4Yeckue paankaibl. BUOOrMYECKN BaXKHbIe a
agcuo raHN4YecKux coeguHeHnn: cnnpTbl, PEHOIbI, TUOLI, DUPHI, Cyﬂb(gMﬂ,bl, anbAerunabl, KETOHbI,
KapOOHOBbLIE KMCNOTbI U UX NPON3BOAHbIE, CYyNb(OKNCNOTHLI. [ OMONIOrMYECKME psaabl. [ eHeTrndeckas CBA3b VK-1.2 HaxoauT u
KJJACCOB KaK OCHOBA XMMUNYeCKoun 3Bon10|_k\vm. Buabl HOMeHKﬂang(bl: TpUBMAJIkHAA N MexX] HaPO,EI,HaH : A
(cncTemaTmnyeckas) HomeHknatypa VHOTMAK. Pa3sHOBUAHOCTU M mgHagJo,uHom HOMEHK/1a '[_I')b - KPUTUYECKU aHanusupyeT
aMecTuUTesibHasa U pagnkKaibHO-(OYHKLMOHAaIbHad HOMEHKATypbl. " 3Ha4Y€HMe 3HaHNA HOMEHKaTypbl H(OPMALMIO, HEOBXOANMYIO
raHM4YecKkmnx coeguHeHun gnsa Bpadya. OCHOBHbIE arOPUTMbI cucTtemMaTnyeckon ’ ™
HOMEHKaTYpbl. S/IeMEHTbI CTPYKT E;:n:l: poAoHaYasibHag CTPYKTYpa, XapaKTeIPVICTVI‘-IECKaﬂ A1 peEeHnA NoCcTaBIEHHON
HKUMOHAJIbHAA rpynna, 3aMecTuTenn (pagnkasbl, HE rNaBHble PYHKLUWOHabHbIE rPYNNpl, rajoreHsbl). Bagayu
TapLWMHCTBO Q)_I}IHKLJ,I/IOHaﬂbeIX rl)lo%nn, MX OKOHYaHNSA B KQ4eCTBE [PUCTaBKI NN F1aBHOWN (EXHKLI,VIVI. N3MKO-
MMNYecKmne MeToabl BbloeneHuns ccaiefoBaHuA O I‘?pHI/NeCKVIX Cco )J,VIHEHVII/I,CtI)/IMe}OUJ,VIe 3HaYeHne ang
MOMEOVNUMNHCKOro aHaansa: 3KCTpakLumsa, XpoMaTorpadus, NONApUMETPUSA, MH(PaAKpacHasa 1 VK-1.3 PaccmaTpuBaeT
ybTparoneToBas CNEKTPOCKOMNS, MacC-CNEeKTPOMETPUS. p
BO3MO>XHble BapaHTbl peLlleHns
Baga4n, oueHmBas ux
INOCTOMHCTBA N HE[OCTaTKK
Tema 1.2. Te(;PVIﬂ CTlroeva OpraHU4YecKux coeauHeHun A.M.BHTne‘eopa. Tema 1.3. Usomepus Inekynsa-becena, magHeHme CTHas
o rgHg‘lECKE coeJJ.p Heél"%b eOpVIﬂXgB%OGI—égﬂ ogr%queé:Kgxacoe MOHe0 Vlel/l A.%/I.E '(l;neptl)/IBBad %cpH BHISIe ) bﬂlo%nggeano . Hoe rg o eyb YK-1.3 PaccmaTpuBaeT
MNONOXXEeHUA. CTPYKTYPHbI My Jibl. KT TOMa yrn na rno NoJIO)KeHuto B Lienu. Mepus Kak MNNIOCTPATUBHBIN [y4ebHor
CI'IELI,VIﬂJVI'—IECI@Oé)HBJ'IeHVIe OpraHnyeckon XmMmMmu. %I/I,D,bl n3omepuun. I'IO OCTPAHCTBEHHbIE NMpeaCTaBAEeHNS B aTepuana BO3SMOXHbIE BapyaHTLl peLleHmns
OpraHn4Yeckon XMMnKn. TeTpasgpmnyeckasa Mmoaenb atToMa yrinepona. BaxxHenwune noHATUA CTePEOXUMnNM - Bada4u, oueHnBas nx
KOH(OpMauunsa n KoHPUrypaumnd. CtepeoxmmMmmyeckmne opmyibl. KOHGOpMaUnm OTKpbITbIX Lieren. BpaweHue INOCTOMHCTBA U HEQOCTaTKM
BOKPYI OAWHAPHOM CBA3WN KakK I'Ié)é/l‘-lVlHa BO3HWKHOBEHWNSA Pa3fInyHbIX KOHOPMaLUnn. TIpoeKLMOHHbIE (hOpMY bl
HbOMeHa. I'IP CTPAHCTBEHHOE CONMXXeHme ornpefesieHHbIX y4acTKOB Lernmn Kak ogHa U3 NpuymnH
ngeMMyLuec BEHHOI0 06pa30BaHMS NATU- N WECTUYNEHHbIX LMKJIOB. JHEPreTUYecKas XxapakTepUcTmka VK-1.2 Haxoount n
K

HqI)OpMaLI,I/IOHHbIX COCTOAHNN! BBCHOHeHljb(e, 3aTOPMOXEHHbIEe, CKOLUeHHble KOH

opMaLumu. KOHﬁ)opmaumm
(Kpecsio, BaHHa) LUNKINYECKMUX COeANHEHNI

LMKNorekcaH). AKCnasbHble Y 3KBaTOPUasbHbIe CBA3MN.
KoHopMaLmmn 1 peakLMoHHas CNOCOBHOCTL MOoSIeKy 1. PaKTOPbI, BAUSIOLLNE HA KOH(POPMALIMIO MOSIEKY .

BHayeHne KoHdopMaLNin BUONOrNYECKN BaXKHbIX MOJIEKY .

KPUTMYECKM aHannsnpyeT
MH(opMaLUio, HeobXoaNMYH0
N5 peLleHnst NocTaB/eHHOW
Bagaun
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K-1.1
HaM3npyeTt

Bagavy, Bbloenaa ee 6a3oBble
CoCTaBndwLWwne, oCcyLecTendaeT
LEKOMMO3NLINIO 3a4a4n

Tema 1.4. B3auMHoOe BJIUSHME aTOMOB: JIPU4YUHBLI BO3HUKHOBEHUA, BUAbI U CNOCcobbl ero nepepaum B
MOJIeKyJlaX OpraHn4eckKux coeauHeHUun. Tema 1.5.Kucnozruo<hn5 N OCHOBHOCTb OpraHu4ecKux
coenuHeHun,ConpsxeHune. COI'IBFI)KEHVIG B OTKPbIThIX LLensx le 1). KOHbOrMpoBaHHbIE CB%BVI. LneHoBble
CTPYKTYPbl B OO0 MYECKN BaXKHbIX CO@AUHEH ﬂé: 1,3-gneHsbl (byTagmneH), nonneHsl, anbga,berta-
HEeHACbILEHHbIE KAPOOHUIbHbIE C8€/J,VIH€HI/IH, KapbokcumikbHas rpynna. ConpshkeHne Kak akTop ctabunmsaumm
cucTeMbl. JHeprus conps>xeHus. Conps>xeHye B apeHax I'Igl-l’lm 1 B reTepoumnknaax (B-I'Im ) AEOMaTVI‘-IHOCTb.
Kputepumu apOMaTVI‘-H—(OCTVI.ApOMaTVI‘-IHOCTb eH30naHbIX (beH30, HadhTanvH, aHTPIa eH ccpe AHTPEH) 1
reTepoLNKANYecknx (bypaH, TModeH, MMPPOJT, UMUOA30, OUPWUANH, IVMPUMUANH, NYPUH) Oe,EI,(IH HUIA.
I/IPOKaH ACMPOCTPAHEHHOCTb COMPSAXEHHbIX CTp_P/KT%p B BrMonornyeckn Ba>kHblx MoJieKysiax (NoppuH, rem n
inp.). MNMon gmsauvm CBA3EeN U 2NIeKTPOHHbIe 3&)(Be|< bl ( H,EI,%KTVIBHbIVI 7] Me:_;?OMe HbIW) KaK MpU4YnHa
HepaBHOM apHoro pacnpeneneyums J'IeKTgOH O NNOTHOCTM B MOJIEKYJIE. 3aMECTUTESIN - SJIEKTPOHOAOHOPbLI U
BNEKTPOHOAKL,EeNTopPbl. BaXkHenwmne 3aMeCTUTENN U NX INEKTPOHHbI 3$)(ﬁeKTb|. INEeKTPOHHbIE 3PP EKThI
BamecTuTenen n peakUnMgHHas CNoCObHOCTb MosieKys. [1paBusio opneHTallmm B 6EH30/1bHOM KOoJbLE,
Bamectutenu | n Il poga. KNCAOTHOCTb M OCHOBHOCTb HENTPAJIbHbIX MOﬂEK%J‘I OpPraHNYecKnUX CQeONHEHUI C
Bou.ogou.co&legmau.mmm (OYHKUMOHAJIbHBIMW rpyniamMu (aMuHbl, CNUPTLI, TUOJbl, (heHO0sbl, KapOOHOBLIE .
KUCNOThI). KNCNOTbI M OCHOBaHA No bpeHcTeay-Jloypu n Jibloncy. Conpsi>KeHHble napbl KUCI0T M OCHOBaHWN.
KNCNOTHOCTE 1 CT?(ﬁVIJ‘IbHOCTb aHVOHa. Konn4yecTBeHHas OLLEHKa KMCJIOTHOCTU OPraHMYeCcKMX COeANHEHUN N0
BeNn4YnHaMm Ka un g a. KNC/IOTHOCTb pa3/jnyHbIX KJ1aCCOB OpPraHNYeCKUX COeANHEHUN. q)at(TCIJ_PbI onpeéenmou.me
KVICJ'IOTH(;CTb OpraHN4ecKnx cCoeaNHEeHNN: 3neK2'é300TPV|u,a elbHOCTb aToMa HeMeTanna (C-H, N-H, n O-
KNCJI0ThI); MOAAPN3YEMOCTb aTcsmg HemeTasla (CMMPThbl 1 TUOJIbl, TUOJIOBbIE AAbl); NpMpoAa pagukania (CnupTsl,
€HOJ1bl, KapboHOBEIE KNCNOTbI). OCHOBHOCTb OpraHNYecKnx cCoeanHeHnn. N-oCHOBaHUs (retepouunkbl) v [n-
CHOBaHMSA (aNIKeHbl, aJlKagueHbl, a?eHbl) PakTopbl, onpegenstolme OCHOBHOCTb OpraHNYeCcKnx CoeaANHEeHNN:
3J'IeKTpOOT?VILI,aTeﬂbHOCTb rete ?a oma (O- n N-OCHoBaHWA); nonsuom eMOoCTb aToMa HeMmeTasna (O- n S-
OCHOBaHMA); Npupoda paankana (anndaTnyeckne n apomMmaTm4eckme aMnHbl). 3HaYeHUe KNCI0THO-OCHOBHbIX
ICBONCTB HENTPAJIbHbIX OPraHNYeCKNX MoJsieKyl 018 NX PeaKLMOHHOM CMOCOBHOCTU n monocmqecgo
QKTMBHOCTWN. BogopoaHasa CBA3b Kak coeungunyeckoe nposBieHne KNCJQTHO-OCHOBHbIX CBOMCTB. wune
%aKOHOMe HOCTW PeakKLMOHHOW COCOOHOCTWN OPpraHNYECKUX COEANHEHUU KaK XMMMUYEeCKass QCHOBa KX
MOJIOrNYECKOro PYHKUMOHNPOBaHMA. Knaccumnkauma peakunm opraHn4eCKnx CoeAuHeHnn no pesyabTaTy -
BaMelleHne, NpucoeanHeHne, SIMMNHNPOBaHVE, MeperpynnupoBKa, OKI/IC{II/ITeJ'IbHO—BOCCTaHOBVI efIbHblE N TI0
MeXaHN3My - paduKajbHble, NOHHbIE (3 eKTepoqamanble, HyKneopusbHble). Tunbl Blas blBa KO a)'l%HTHOVI CBSA3M B
OpI'aHVI‘-Iel{KVI coegNHEeHNAX 1 gbpa3syrowmecs Npm 3TOM YaCTULbl: TOMOJIUTYUYECKNIM Pa3pbiB (CBODOAHbLIE
paAVKasibl) M FeTEPONINTUYECKII pa3pblB (KapboKaTMOHbI U KapO0aHNOHbI). IJ1IEKTPOHHOE U NPOCTPAaHCTBEHHOE
CTPOEHMEe 3TUX YacTuy 1 PakTopbl, 0BYyC/IOBJIMBAOLLME X omocmenwg»o yCTé)I/I MBOCTb. [OMONINTNYECKNE
peaKkunn paanKasbHOMo_3aMeLleHWs Y ajlkaHOoB C ydacTtmeM C-H ¢Bs3zen sp3-ru gmnmosaHHoro aToMa
Xrnepona. akumn CBO60)J,HOBa)J,VIKaJ'IbHOFO OKUVCNEHUS B XXNBOW KNeTKe. AKTUBHbIE (paanKabHble) Cb%prl
mncnopona. AHTUOKCUAAHThI. bronornyeckoe 3HavyeHne. PeakLumnm 31eKTpoduabLHOro npncoegnHeHus (Ae):
reTeposINTMYeCcKne peakumm ¢ ydactmeM lNun-ceasm. MexaHnU3M peakumm rajloreHUMpoBaHa N rngpataunm
BTUNeHa. KNCnoTHhIN KaTanuns. BAnaHne CTaTUYEeCKNX U ANHAMNYECKNX DaKTOPOB Ha PErnocesiIeEKTUBHOCTb
eaKkLumnn. OcobeHHOCTN peakunmn npucoegnHeHns BouoBouco,uegmaé.umx
ewecTB K Tln-cBssu Y HECUMMETPUYHbIX aJIkeHOB. NpaBnio MapKOBHNKOBa. OCODEHHOCTU
BNEKTPOMUILHOro NPNCOEANHEHNS K congﬂ €HHbIM CUCTeMaM. Peakn 3J1eKTPOPUNILHOro 3amelteHuns (Se):
reTeposMTUYeCcKne peakumin ¢ yHactmeM apoMaTUYeCKon CMCTeMbl. MexaHU3M peakuun 31eKTPOoPrIbHOro
BamelleHus B apeHax. CMrMa- KOMMNJIeKChbl. Peakunm aJ'IKVIJ'II/ll_POBaHVIﬂ, aUNIMPOBaHNA, HATPOBAHUA,
8yﬂb MPOBaHUS, rajoreHnpoBaHumA aﬁeHOB. IMpaBnio opueHTauumn. 3amectutenu |-ro u fl-ro poaa.
CODEHHOCTN peaKkLnm 3NeKTPONMNIbHOr0 3aMeLLeHNs FeTepOIéVIKJ'ng. OVPmeHTm yowiee BAnsHMe
reTepoaToMOB. Peakunm HyKJeoMnibHOro 3aMeLleHuns (Sn)%s -rMOpUAN30BaHHOIO aTOMa yrjiepoaa:
reTeposIMTUYeCKne peakum, 00yCIoBAEHHbIE NOISpU3aUnein Curma-cBasn yrnepoa-
reTepoaToMm rasioreHoNpon3BoAHbIE, I'II/|[|)_TbI). n .
BJIEKTPOHHbIX M MPOCTPaHCTBEHHbIX (DAaKTOPOB Ha peakKLMOHHYI0 CMOCOBHOCTL COEANHEHWI B
peakumnax HyK1eouJbHOro 3aMelleHns. Peakumsa rugposimsa rajoreHonpon3BoaHbIX. Peakumm ankuanpoBaHums
CNMpTOB, PEHONOB, TUOJIOB,, C nb(ltglm,uos, aMMMaKka M aMUHOB. POJib KUC/IOTHOIO KaTajJim3a B HYK1eQ(UibHOM
BaMeLleHUN rMApPOKCUIIbHON nnbl. Je3aMuHnpoBaHue coeguHeHUN C neJJ?VHHom AMUHOIPYMMon.
buonornyeckas posib peakumm anKuanpoBaHns. Peakuny aJIMMUHUPOBAHUSA (AerngporasoreHnpoBaHme,
iInernapaTtauuns). lNMoebileHHan CH- KVI%)'IOTHOCTb KaK Npuv4nHa peakumnm 3iMMUHNPOBAHNS, CONPOBOXAAOLWNX
H(X_Kne (pubHOEe 3aMeLlleHne y sp3-rmbpnan3vpoBaHHOro aToM yrnepoga.
Peakumnn HgKneo JNIbHOFO, TPUCOEeANHEHNS (An): reTepoaunTrndeckme peakumm c
?LIHaCTVIeM nnu-CBA3W YrNEpoa-Khcnopo (anbaernibl, KETOHbI). Knaccbl KapbOHUNbHbIX COeANHEHWA.
efiIcCTaBuUTesn. glo YYEHWE anbAerngoB, KETOHOB, KapboHOBbLIX KMCIOT. CTPOEHME U peakMOHHas
Cr1oco ﬂO&Tb Kaﬁ) OHNbHOWN rgg/nnbl. JISHNE SNEKTPOHHbIX U UpOCTgaé-mTBeHHblx aKTOp%B. MexaHunsm
eakunn An: poJib MPOTOHMPOBAHNS B MOBbILUEHUN PEAKLNOHHOW CMOCOBHOCTN Kaé)ﬁ HWNa. bnosnormnyeckun
aXKHble peakunmn aJibaerngos 1 KETOHOB - rmugmp BaHWE, OKNCJIEHME- BOCCTAHOBJIEHME aNbAernaos (peakums
inMcMyTalmn), okucneHne anbaernaos, obpasoBaHne LMaHrMapPMHOB,

cnang-nekuus,

06BACHUTENBHO _
NNNIOCTPATUBHbIN

n3y4yeHume

HOBOIro
4eOHOoro
aTepunana

CTHaA
eyb

YK-1.3 PaccmaTpuBaeT
BO3MO>XHble BapaHTbl peLlleHns
Bagayun, oueHMBas nx
INOCTOMHCTBA U HEQOCTaTKM

YK-1.2 Haxogout n
KPUTNYECKN aHannsnpyeTt
MHopMaumto, HeobxoanuMyto
ana peweHna nocTaBJieHHOW
Bafa4yn

YK-1.1

AHanNM3nMpyeT 3a4a4y, Bblaensas
lee 6a30Bble cocTaBsAOLLIME,
ocyLiecTBndaAeT agekoMmnosnyunio
Banaun
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rm,u,eaTau,Mﬂ, obpasoBaHue nowaueTanem, MMUHOB. Pe KLJ,I%VI aNbAo0JIbHOrO MpucoanHeHusl. Buonornyeckas
BHAYMMOCTb. PeakUunn HyK1eouibHOro 3aMELLI,EI—$I/IHI\X ?P -rMbpPUAN3NPOBAHHOIrO aToMa yrnepona (Kap O%—IOBbIe
KW J'IOTé:I n unx HKLUWOHabHble NPou3BoAHbIE). MeXaHW3M geaKu N HYKJeopuabHOro 3amMmelleHns (Sn)

SP2-rmbpuan3npoBaHHOrO0 aToMa yriepona. Peakuuu aumnmE BaHWA - OVPa3OBaHVIe AHrMAPMAOO0B, CJIOXKHbI
BMUPOB, CIOXKHbIX TUOIDNPOB, aMUAOB- U 068aTHb|e UM peakuunm rnaponunsa. brosornyeckas posib peakLnn
QLMANPOBAHNA. KUCIOTHbIE 'CBOMCTBA KAPOOHOBLIX KWUCIOT Mo O-H rpynne. Peakuun OKUCIEHUS U
BOCCTAHOB/IEHMUS OPraHUYeCKUX CcoeavHeHUN. OKUCANTESIbHO-BOCCTAHOBUTENbHLIE pPeakLnn, 3JIEKTPOHHbIN
MexaHn3M. CTeneHn OKWUCIEHWS aTOMOB yrjepoda B OpPraHWYeckux coednHeHusx. OKUCiaeHne nepBUYHOrQ,
BTOPWYHOrO U TPETUYHOI 0O aTOMOBQ/rnepop,%. KUCNAEeMOCTb Pa3fINYyHbIX KAaCCOB OpraHU4YecKnX COeaNHEHUN,
NyTV yTUIM3aunn KUCopola B _KJETKe. JHepretnyeckoe okucneHue. OKcuaasHble peakuun. OKUCSIeHWE
ograH YeCKNX BeLLEeCTB - OCHOBHOW UCTOYHMK SHEPrUnN 41 XeMOTPOgOB. [11acTUYeckoe oKUCeHme.

QkcureHasHnle peakliin BoccTaHorneHue opradHyeckKinx coefUuHeHWA

Paspen 2. Kucnopopacogepixawime Kiaccbl opraHu4eckux sewects. Tema 2.1.'magpokcucoeauHeHuUs.

Tema 2.2. Kap6oHunbHbIE coeAuHeHug.anpOKcmcoe):leeHMﬂ. Cl'll/lpgbl n peHonbl. Tema KapboHWIbHbIE
&OG,D,VIHGHVIH. NbAernabl 1 KeToHbl . KapbokcusbHble coeanHeHns. KapboHoBble KUCOTbI. [T MAPOKCUKUCIIOTHI.
€TOHOKMNCNOTHI.

npobnemHas
nekuuns,

0O BACHUTENIBHO _
MNIOCTPATUBHbIN

n3yyeHune
HOBOrO
MaTepunana

CTHaA
€4yb

OonkK-1.3

YK-1.3 PaccmaTpuBaeT
BO3MOXXHble BapuaHTbl peLlleHns
Bajayun, oueHnBas nx
\INOCTOVHCTBaA N HeJoCTaTKn

YK-1.2 HaxoguTt un
KPUTNYECKWN aHann3snpyetT
MHopMaumto, HeobxoanumMyto
I0N1a peleHns NocTaBNeHHOMN
Bagayn

YK-1.1

AHann3npyeT 3apavy, Bblaensas
lee 6a3oBble cocTaBsOLIME,
oCyLLeCcTBAAET A4eKOMMOo3ULMIo
Banayn

Paszpen 3. buonosauMepbl U UX CTPYKTYPHbIE KOMMNOHEHTDI

Tema 3.1. Buosnoru4yeckum BaXXHble asoTcopep>Xaliue reTepoumnkinbl . Kompmrygau,ml. Onge,u.eneHme.
DHaHTNOMEPUA U OUacTepeOMEPUs KaK Pa30oBUOHOCTN KOHPUTYPaLMOHHOW M30Mepun.” XMpaslbHOCTbL MOJIEKYJ
OpraHNyYeckKnx coeanHeHnn K%K NpY4YnMHa ONTUYECKON U30MEPUN. Tecg)eoylsome A MOJIeKyJ1 C OAHUM LEeHTPON
XNPanbHOCTW_ (3HaHTMOMepus), ONTu4yeckas akTUBHOCTb. m%epvm BbI_anbAerni Kak KOHPUrypauMOHHbIN
CTaHOapT. I'IpoeKLkagHHbe (ﬁogM bl wmmega. n L-Cnctema CTepeoxXxmMmn4eckonm HOMEHKaTypbl,
NpencTtaBneHna o R,S-HoMeHKnaType. CTepeon3oMepus Mojiekya C ABYMS U boree ueHTpamMy XMPanbHOCTU:
PHaHTMOMepUs 1 ﬂVIaCTGDGOMegVIﬂ. Cre eom3omeﬁm;| B Oy _ COEANHEHUN C ABonHoW CBA3blo (Tn-
innactepeomvepms). Unc- n TpaHC-n3omepsl. CTePeo 30Mepus 1 Buonornyeckas akTUBHOCTb OPraHNYyecKunx
coegnHeHun. Knaccnukauvs retepouu HE)B. [ATNYNEHHbIE LMKbLI C OOHUM reTopoaToMOM. [nppona, dypaH,
TMOMEH. TeTepanmpgoanble coeHeHns nopdgMH, noppupuHbl, rem - buonormyeckas ponb. NHOon v er
MPOWN3BOAHbI - TpunTodaH, TPUMNTaMUH, CEePOTOHWH. 5-HUTPOMNPOM3BOAHbIE QypaHa - dypaunIvH,

cnang nekums,

06BACHUTENBHO _
MNNIOCTPATUBHbIN

n3yyeHve
HOBOrO
MaTepuana

CTHaA
eyb

YK-1.3 PaccmaTpuBaeT
BO3MO>XHble BapaHTbl peLlleHns
Bagayun, oueHnBas nx
INOCTOMHCTBA U HEQOCTaTKM

YK-1.2 Haxogunt n
KPUTNYECKN aHannsnpyeT
MHopMaumto, HeobxoanuMyto
ana peweHna nocTaBJIeHHOW
Banaun

45/51




yPa3OJ'IVI,EI,0H Kak bakTepuumgHbie npenapaThbl. TeTpaFVI):H)OTVIOCbeH KaK KOMMOHEHT BUTaMMHa H - 6uoTmHa)
ATUYSIEHHbIE UUKJIbI cnuByMﬂ reToeposaT MaMmu. Tllnpa3on, umupasos, Tuason. [Npou3BoAHble MMMAA30Ja
rMCTUANH N TUCTaMUH. ON3BOOHbI -OKCI/II'II/IE?SO a KaK >XaponoHmxawlwme N aHalrerm4yeckme cpeacTsa
AQHTUOVPUH, aMUIOOMUPUH, aHaJiblrnH, 6yTagunoH). lpon3BogHble Tuasona - BuTamMmH Bl m Hopcynbdaszon.
MNa30NONH  Kak  KOMMOHEHT aHTUBMoTNKOB rap}é/n bl NeHnunaanHa. LlecTunysiieHHble UnKAbl “C  OOHUM
reTepoaToMoMm. [npnauvH, XI/IHO)'{VIH, VN30XUHOJINH RIMJ,I/IH. OU3BOOHbIE NYPUANHA - HUKOTUHOBAsA KUCJI0Ta U
e amuf (ocHoBa ctpoeHus HALI(®)+, yHacTue B 6MONOrMY4ECKOM OKUCIEHUN), MUNUPUANH KaK OCHOBa CTPOEHMS
HaJibreTurka nao efosla, ,U30HMKOTUHOBAs KWUC/JA0Ta W TMpPOTUBOTYDepKyse3Hble rmnpernaparbl Tybasug u
TVMBa3nga, NUMPWAOKCanb (BUTaMuH B6). ON3BOAHbIE XWHOJIMHA - afIkanoupg XWHWH, aKTegl/ILI,IMJ,HbI
penapaTbl 3HTepocenTosa 1 5-HOK. A4p0 N30XNUHOJIMHA KakK OCHOBA aJlIkaJonaoB Onns - CNa3MoJINTUKOB

YK-1.1
AHanun3npyeT 3agavy, Bblaenss
lee 6a3oBble

{II:IIaI'IaBEEVIH) N aHalreTukos (MOBg)VIH). lMpou3BoAHbIE aKpuauHa - ,D,EBI/IHq:)VILI,VIp owmne cpencTtBsa.
eCTUYJIEHHbIe LUUKJbl C ABYMS reTopoaTtoMaMu. [MMPUMUANH U €ro NMpon3BOAHbIE - ypaLuWa, TUMUH, LUTO3UNH
KaK KOMMOHEHTHbLI HXlKJ'IeI/Ié-| BbIX KUC/OT. [Tpon3BOAHbIE MUPUMUAWHA - JIEKAPCTBEHHbIe n;_plenalj)aﬂ;l: opoTaT|
Kannda, MeETUNTUO p% nn, dap I/ITyEaTbI. YyacTue nmpmMmnaonHa B 0o6pa3oBaHNN BUTaMWUHa B1l. buyuknu4eckue
(KOH,EI,eHCVIpOBaH ble FeTeVPOLI,VIKJ'I I. TlypuH 1 ero npouM3BOoAHblIE - afeHWH W TFyaHWH KaK KOMMOHEHTbI
HYKJIEMHOBBIX KNCA0T. OKC NPOM3BOAHbIE NMYPUHa - TMMNOKCAHTUH, KCAHTWUH, MOYeBas KUCJoTa. bnonornyeckas

g}'lb. OI'IEE,D,EJ'IGHI/IE N KrhacCcnqpukauna TaMWHOB. |/|CTOpI/Iﬂ OTKpbITNA W WnN3yd4yeHNa BUTaAMUHOB. OJ1b)
NTaMWNHO B XWN3HeONeATeNbHOCTW. OTpPebHOCTb B BUTAMUHaxX W [O03bl BUTAMUHOB. ANIMMEHTApHbIe 7
ABUTaMNHO3bI n rMNOBUTAMNUHO3bI. 'MnepBnTamMmMHO3bI. OTnenbHbIe npeagcrapuTenn

BTOPUN4YHbIE

)KI/I§Og)aCTBopVIMbIX n BOOOPaCTBOPUMbLIX BWUTaMUHOB - XUMWNYeCKasd npvlgo,ua, CX_TO‘-IHBH NOTPEOHOCTD,
NPOSAB/IEHNA aBUTaMWHO30B, KOMEpPMEeHTHass W WHble poJan B OpraHmiMe. AHTUBUTAMUHBLL.  MeTonbl
npeng FI?G)K eHNA BUTAaMUHHOWM HEeOJOCTAaTO4YHOCTU, nMpenapaTtbl BUTAaMUHOB, BUTaMUHU3aAUNA TNLLEBLIX
NPOOYKTOB. ANlKaJionabl. Onpe,ueneHl/le. acrnpocTpaHeHne B npupone. XyMmnyeckas npmao,ﬂa N KJ1aCCUPUKaLnA.|
ANKalonabl - NeKapCTBEeHHble NpenapaThbl: MPON3BOAHbIE MUPUANHA, NUNEepUnanHa u n oJinanHa - HUKOTUH,
KOKauH 1 aTponuH, npoun3BoaHble KCaHTUHa - KOMPeWH, TeOOPOMUH U TeOoUINH, MPOU3BOJHbLIE MHOONA -
pe3epnnH, CTPUXHWH, NMMNOKapnuH, Npon3BogHble XUMHONUHa - XUHWH, N3OXUHOJZINHa - MOpq)VIH n I'IaI'IaBeEI/IH.
AHTMOMOTUKK. OnpegeneHue. . PacnpocTpaHeHne B npupode. XuMmyeckas npupoda. [leHUnnanHb
Npon3BOAHbLIE MEHWUUWIJITAHOBOM KWUCHOThl, LedasoCrnponHbl - MPON3BOAHbIE ﬁe(ﬁa OCIMOPaHOBOUN KUCNOTHI,|
TETPaUNKNNHbI - NPON3BOAHbIE Hachau,eHa, CTPENTOMULUUHDBI - aMWJIOrNMKO3nabl. 1oJlyCMHTETU4eCKne

HTUBUOTUKIU

CoCTaBndawWwne, ocyiecTtendaeT
LEKOMMO3NLINIO 3a4a4n

ngo6neMHaﬂ n3yyeHne CTHas
Tema 3.2.YrnesopsblllepeBapuBaHue yrnesonoB. BcacbiBaHMe yrneBonoB. TPaHCNOPT MOKO3blI. Inekuns, HOBOro eyb YK-1.3 PaccmaTpuBaeT
MaTepunana BO3MO)XXHbl€ BapaHThbl peLleHmns
HapyLieHus negeaa MBaHUSA N _TpaHcrnopTta., AKTUMBHbIE (Pop bl _rJIl0OKO3bl.  ®oC olplmnmposaHme 06BACHUTENBHO Bagayn, oueHmBas nUx
edgoc oanMgo aHVe T[JIloKO3bl.  [JIMKOoreHe3 (CUHTe3 rauKoreHa). [AankoreHonys |£|p chaj _rJINKOreda). MnnoCcTpaTBHbIN NOCTOMHCTBA U HEmOCTATKY
a gLIJ A, obMeHa ravmkoreHa. OCHOBHble MyTW KaTabosm3Ma raoKo3bl. A3p0obHbIN Tankoams. banaHc ATO,
AHA3POOHbLIN TNMKoMK3. banaHc AT®. Perynsauns TrnvMKoJsIM3a W rIOKOHEoreHesa, Perynsuuns couep)XaHus
r1I0KO3bl B KJIJOBVI. KucantenbHoe paekapbokcuamposaHye TBK. Lnkn Kpebca. dHepreTnyeckum 3¢PpgeKT. VK-1.2 HaxoauT v
[TeHTO3HO-(poCdaTHLIM NYThb NMpeBpaLLeHns FIKo3bl. MeTabosn3mM rekcos. : A
KPUTUYECKN aHannsnpyeT
MHopMaumo, HeobxoanuMyto
I0Na peleHns NoCcTaBAeHHOMN
Bagaqu
YK-1.1
AHanun3npyeT 3apa4vy, Bblaensas
ee 6a3oBble cocTaBnsAwLWME,
ocyliecTBAAeT 4EKOMMNO3ULMIO
Bagaqu
Tema 3.4. CnoXxHble 6eJ1KIII.KOH'bIOFVI[|3_OBaHHbIe (cnoxHble) 6enku: wKneon OTEeWuHbI, X OMOI'IpOTseVIHbI, caang-nekums, n3y4yeHue CTHas
OCOMPOTENHbI, MTMKONPOTENHbl, MPOTEOr JINKaHbIl, JIMMONPOTENHBI, METaNIONPOTENHbI, CNI0XKHbIE Benku- 00BACHNUTENLHO | [HOBOro eyb YK-1.1
epMeHTbl. HyKneonpoTenHbl: poJib B ABNEHNAX HAaCNeACTBEHHOCTU; ObLLaa XapakTepncTuKa besikoBbIX 1 MNNIOCTPaTUBHBIA [MaTeprana
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OJIMHYKNTIEOTUAHbIX KOMMNOHEHTOB. HapymeHme obmeHa MYPUHOBLIX HYK/J1€e0TUA0B (nop,arpa, CMHOpom Newa-

n
HalaHa)

HannsnpyeT 3a4a4y, Bbloendas
e 6a30Bble cocTaBasOLINE,
CYLLeCTBAAET AeKOMMo3nLuio
ajayn

K-1.2 HaxognTt un
KPUTNYECKWN aHann3snpyeT
MHopMaumo, HeobxoanuMyto

NSt peLeHnsa nocTaBsieHHON

Bafayvn

YK-1.3 PaccmaTpuBaeT
BO3MO)XXHbl€ BapaHThbl peLleHmns
Baja4u, oLeHuBas nx
\IOCTOMHCTBA N HeJOCTaTKn

Tema 3.5. HykneunHosble KI!ICJIOTbI.LI,EHTI_ﬁ)aJ'IbHaH forma 6uosaorun. Tunel MaTgMHHbIX cnHTe30B. ObLyan n3yyeHne CTHas

C‘_Ii_pGYKTgBIHaH ograHmau,m HYKNeoTA0B. IyprHOBbLIE OCHOBAHMS, BXOASLLNE B COCTAB HYKJIEOTNAOB. CTPOEHNE | pomn naviing HOBOIrO eyb YK-1.1

AT®. HOMEHK TYPa HYKNEOTMAOE, [leppunyHas cT yKTyDa OHK, B‘{ogwmaﬂ CTpyKTYpa HK. Tparuio A una,  ImaTepuana AHaNM3MpyeT 3anadvy, Bbloenss

‘-Iagra ha. TpeTnyHas CTBerTgBa OH) I_Ecyne cnunpanusauna OHK). benkn, cBs3bIB ro%meca c OHK. !

CeHeTn4yeckaa cMCTeEMa MUTOX ,u,ngl. €pBUYHas, BTOpUYHas, TpeTUYHasa cTpykTypa PHK. Tunbl PHK. OB BACHATENBbHO ee 6a3oBble cocTaBssAOLIMNE,

CTpyKkTypa TpaHcnopTHeix PHK. MaTpuuHbie PHK. Pubocomansiibie PHK. MAIOCTPATUBHbIN OCYLLEeCTBNAET AEKOMMO3ULMIO
Bagayun
YK-1.2 HaxoouT un
KPpUTUYEeCKN aHann3npyeT
MHopMaumto, HeobxoanuMyto
0N pelleHns NocTaBAeHHOMN
Bagayun
YK-1.3 PaccmaTpuBaeT
BO3MO>XHbl€ BapMaHThbl peLleHmns
Bajayun, oueHnBas nx
\NOCTOMHCTBA N HEJOCTaTKN

Tema 3.6. Jlunuabl. Jinnunabl: kKnaccudukaums, bruonormyeckas posb. BaxxHenwmne nmnyabl TKaHen npobnemHas n3yyeHue CTHasa

HenoBeKa. Tprauunrnmueposiol, CTPogHme, paCI'IVFOCT_PaHEHVIe. Fnnkonnnuabl, ochonnnmnabl, COUHroNMNnAabl, nekuyns, HOBOr O eyb YK-1.1

c1éep Manbl,Bogp%%Hme,enchggéBagcvm. XKun HbleoKO %gc(): gl.a TpgeHme, dyHKUMN. Pe3epBHble MUnuabl U ANNnabl MaTepuana AHanM3UpyeT 3aaady, Bblaenss

MeM H. THbI HHOCTW INMUAHOT TaBa KPOBW. !

p p a P 06BACHUTENBHO lee 6a30Bble cocTaBnAwLLNe,

MNIOCTPaTUBHbIN

ocyLlecTBndeT aeKkoMmnosnyuto
Badaydn

YK-1.2 Haxogount n
KPpUTUYEeCKN aHann3npyeT
MHopMauuto, Heobxoanmyio
I8 peLleHns nocTaBsIeHHON
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Badayqn

YK-1.3 PaccmaTpuBaeT
BO3MO>XHbl€ BapaHThbl peLleHmns
Bagayun, oueHmBas nx
INOCTOMHCTBA N HEeAOCTaTKN
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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

1C MNpepnpuaTtue 8.3 - y4ebHas Bepcua CBobogHas MMLEH3NS

7-Zip CBoboaHasa nueH3us

Adobe Reader DC CBoboaHas nuueH3nsa

Anaconda For Windows Python 3.6 CBoboaHas nnueH3us

AndroidStudio CBo6oaHas nMueH3ns

Microsoft .NET Framework 4.7 CBo6oaHasa nnueH3uns

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

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
9BC «KoHCcynbTaHT cTyaeHTa». Konnekunsa MegnumnHa. 3apaBooxpaHeHue (BMO) : cTyaeH4Yeckas 3N1eKTpoHHasa bubnnoreka
: canT / OO0 «KOoHCYNbTaHT CTyAeHTa». DNeKTpoHHasa bubnmoTeka TexHM4Yeckoro By3a. - Mocksa, 2012. - . - URL:

https://www.studentlibrary.ru/ru/catalogue/switch_kit/mb4.htmI?SSr=07E7070A1F9FD - Pexxum pocTyna: oNas 3aperncTpup.
nonb3oBaTesiel. - TEKCT INEKTPOHHLIN. ABNSETCA IneKTpoHHOM BubnnoTedHon cuctemon (36C), NnpenocTaBnsoLen JOCTyN
Yyepes ceTb IHTepHeT K y4ebHol nnTepaType U AONONHUTENbHBIM MaTepuanaM, NpnobpeTeHHbIM Ha OCHOBAHUMN MPSAMbIX
[orosopos ¢ npasoobnagatenamu. 9bC «KoHCynbTaHT cTyaeHTa». Konnekuns MegnunHa BO. T'90TAP-Mepguna. ba3oBbin n
MpeMnyM KOMMNIEKTbI : CTyAeHYecKas 3J1eKTpoHHasa bubnunoreka : canT / OO0 «KOHCYIbTaHT CTyAeHTa». NeKTPOHHas
6nbnnoTeka TexHU4Yeckoro By3a. - MockBa, 2012. - . - URL:
https://www.studentlibrary.ru/ru/catalogue/switch_kit/x2017-158.htmI?SSr=07E7070A1F9FD - Pexxum goctyna: ans
3aperncTpup. nosb3oBaTenen. - TEKCT 3JIEKTPOHHbIN. BNAETCA 3IeKTPOHHON BubnnoTteyHon cnctemont (36C),
npefocTaBasoLen OCTyN Yepes ceTb IHTepHeT K y4yebHon nuTepaType 1 4ONOJHUTENbHBIM MaTepuanam,
npnobpeTeHHbIM Ha OCHOBaHUM NPAMbIX AOrOBOPOB C NpaBoobnagatenaMmn. «KoHCybTaHT Bpaya» : dN1eKTPOHHas
MeanumHckas bubnnoTteka : canTt / OO0 «BbiCllas WKOMa OpraHu3aunm n ynpasieHns 3paBooxXpaHeHeM - KOMNaeKCHbIn
MeONLUMHCKUA KOHCANTUHI ». DNIeKTPOHHaA MeaunumnHckasa bubnmnorteka. - MockBa. - . - URL: https://www.rosmedlib.ru/ -
Pexxum pocTyna: NS 3apeructpup. nonb3oBaTenenn. - TEKCT 3/1eKTPOHHbIN. Hawa uenb caenatb NnpodeccrnoHanbHoe
pa3BuTME B MeAnNLMHE KOM(OPTHBLIM, MO3TOMY rJlaBHas Halla 3ajada - yAO0BJIeTBOPUTb NOTPEOHOCTN BpaYer n BCex Apyrux
MeANLMHCKNX paboTHUKOB B Nosy4yeHnn nHgopmaumnn. Mo mepe Toro, Kak U3MeHAITCA NoTPebHOCTU Bpayven, n3MeHseMcs
1 Mbl. Znanium.com. ba3oBas KONNEKUNA : 3INeKTPOHHO-6mbnnoTeyHasa cuctema : cant / OO0 "3HaHuyMm". - Mocksa, 2011 - -
URL: http://znanium.com/catalog. - Pexxum gocTyna: ons 3aperucTpup. nojib3osatesnen. - TeKCT: 371eKTPOHHbIN. ®oHA 3BC
dopmMumpyeTcs C y4eToM BCeX M3MeHeHU obpa3oBaTesibHbIX CTaHOAAPTOB U BKJOYaeT y4ebHukn, y4ebHelie nocobus, YMK,
MOHOrpadun, asTopedepaTsbl, ANCcepTaumm, SHUNKNONEANN, COBAapy U CNPaBOYHUKIN, 3aKOHOAAaTeIbHO-HOPMaTMBHbIE
OOKYMEHTbI, cneumnanbHblie Nepnognvyeckmne nsfaHua n n3faHus, Bollyckaemble ndgatenscrsamu sy3os. IPRBooks. basosas
KONJIEKLNSA : SNEKTPOHHO-6MBNnoTeYHasa cncTtema : canTt / O6LwecTBO € OrpaHUYeHHON OTBETCTBEHHOCTbIO KoMnaHums "An Mn
Ap Meawna". - CapaTtos, 2010 - . - URL: http://www.iprbookshop.ru/586.html - Pexxum gocTtyna: ans 3aperncrpup.
nonb3oBaTesien. - TeKCT INEKTPOHHLIN. ABNSETCA pacnpoCcTpaHeHHbIM 0bpa3oBaTesibHbIM 3/IEKTPOHHbLIM PECYpPCoM Asis
BbICLLUMX W CPeAHMX CreunanbHblX y4ebHbIX 3aBefeHN, Hay4HO-NCCIeA0BaTeNbCKMX UHCTUTYTOB, Ny6anyHbIx 6ubnnoTexk,
npnobpeTatowmx KOpnopaTUBHLIN AOCTYN A58 CBOMX obyvatowmxcs, npenogasatenen u 7.4. 9bC BkaovaeT y4yebHyio 1
Hay4YHYI0 IMTepaTypy No HanpasJeHUAM NOArOTOBKM BbICLLIEro 1 cpeaHero npogeccnoHasbHoro obpasoBaHums.

Znanium.com. ba3oBas Konekuns : 3N1eKTPOHHO-bubnnoTeyHas cuctema : cant / OO0 'Hay4Ho-n3paTenbCKUm LeHTp
MHppa-M'. - Mocksa, 2011 - - URL: http://znanium.com/catalog (nata obHoBneHus: 06.06.2019). - Pexxum gocTtyna: ons
3aperncTpup. nosib3oBaTtesien. - TeKCT: 371eKTPOHHbIN.®oHA SBC hopMumpyeTCs C y4eTOM BCEX U3MEHEHUN
obpa3oBaTesibHbIX CTaHOAPTOB M BKJOYaeT y4yebHukn, y4ebHble nocobus, YMK, moHorpadun, asTopedepaThl,
anccepTaunn, sHUUKIoONeann, CJI0Bapu U CMPaBoOYHUKN, 3aKOHO4ATE/IbHO-HOPMaTUBHbIE AOKYMEHThI, CneLnasbHble
nepnoamnyeckme n3gaHus n n3faHuns, Bolnyckaemble nsgatenbcTsamm By308B. http://znanium.com/catalog/

IPRBooks. Ba3zoBasi Konnekuus : 31eKTPOHHO-6ubnnoTeyHas cuctema : canT / O6LLECTBO C OrpaHNYeHHOoM
OTBETCTBEHHOCTbI0O KoMmnaHus 'An Mn Ap Megua'. - CapaTos, 2010 - . - URL: http://www.iprbookshop.ru/586.html - Pexxnm
[oCTyna: Ans 3aperncTpup. nosb3oBaTesnen. - TeKCT 3NEeKTPOHHbIN. ABNSETCA pacnpoCcTpaHeHHbIM obpa3oBaTesibHbIM
3JIEKTPOHHbIM PeCypCcoM A5 BbICLUMX U CPefHUX CheumnanbHbIX y4ebHbIX 3aBefeHnn, Hay4yHo-nccaenoBaTelbCKnx
WHCTUTYTOB, Ny6nnYHbIX BubnnoTek, npuobpeTaomx KOpnopaTUBHLIN LOCTYN ANS CBOMX 0OyYaloLmxcs, npenonaBaTenen
n T.4. 9BC BKJtOYaET y4ebHYI0 N Hay4YHY0 MTepaTypy Mo HanpaBJieHNSM NOATOTOBKU BbICLLEr0 U CPeHEro
npogeccnoHassHoro obpasosanus. http://www.iprbookshop.ru/586.html
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Ons obyyatowmxca obecrneyeH AocTyn (yAaneHHbIn 00CTyN) K CleayoLM COBPEMEHHbIM
npodgeccnoHanbHbIM 6a3amM AaHHbIX, UHPOPMALMOHHbBIM CMPABOYHbIM U MOMCKOBbLIM CUCTEMAM:

HasBaHue
9BbC «KoHcynbTaHT cTyAeHTa». Konnekunsa MeagunumHa. 3gpaBooxpaHeHue (BIMO) : cTyoeHYecKasa afieKTpoHHasa bubnuoTeka
: canT / OO0 «KoHCYyNnbTaHT CTyAeHTa». DNeKTpoHHas bubnmoTeka TexHN4eCcKoro By3a. - Mocksa, 2012. - . - URL:

https://www.studentlibrary.ru/ru/catalogue/switch_kit/mb4.htmI?SSr=07E7070A1F9FD - Pexxnum gocTyna: Ans 3aperucTpump.
rnonb3oBaTeNien. - TEKCT 3IEKTPOHHbLIN. ABNSETCA 3N1eKTPOHHON bnbnnoteyHom cuctemon (36C), NnpenocTaBnaoLLEN AOCTYNM
Yepes ceTb HTepHeT K y4ebHol nnTepaType 1 OONONHUTE/NbHBIM MaTepuanam, NpnuobpeTeHHbIM Ha OCHOBAHUMN MPSAMbIX
norosopoB ¢ npaBoobnapgatenamu. 3b6C «KoHCynbTaHT cTyaeHTa». Konnekumnsa MeauumnHa BO. T'0TAP-Meauna. ba3oBbin 1
MpemMnyM KOMNIEKTbI : CTyAEeHYecKasn 31eKTpoHHaa bubnnoTteka : canT / OO0 «KoHCYNbTaHT CTyAeHTa». DNeKTPOHHas
6nbnnoTeka TexHN4eCcKoro By3a. - Mocksa, 2012. - . - URL:
https://www.studentlibrary.ru/ru/catalogue/switch_kit/x2017-158.htmI?SSr=07E7070A1F9FD - Pexxum gocTtyna: ans
3aperncTpup. rnojibdoBaTesien. - TEKCT 3JIEKTPOHHbIN. ABNAETCA 3N1eKTPOHHOM brubnmnotedyHom cuctemon (36C),
npefocTaBasoLEen OCTYN Yepe3 ceTb IHTepHeT K y4ebHon nuTepaType 1 AONOJHUTENbHLIM MaTeprnanamM,
nprvobpeTeHHbIM Ha OCHOBaHWUN NPAMbIX AOrOBOPOB C NpaBoobnagaTensamMun. «KOHCYbTaHT Bpaya» : 3/1eKTPOHHan
MeanumHckas 6ubnnoTteka : canT / OO0 «BbiCllas WKOMa OpraHn3aLnm 1 ynpasieHns 34paBooxpaHeHneM - KOMNAeKCHbIN
MeONLUMHCKUIA KOHCANTUHI ». DNIEKTPOHHaA MeauumnHckasa 6ubnnorteka. - Mocksa. - . - URL: https://www.rosmedlib.ru/ -
Pe>xmm pgocTyna: A8 3aperncTpup. nosib3osaTtene. - TeKCT 3/IeKTPOHHbIN. Halwa uenb caenaTb NpodeccnoHanbHoe
pa3BuTME B MeANLMHE KOM(OPTHBLIM, MO3TOMY FlaBHas Halla 3ajada - yAOBJIeTBOPUTb NOTPEOHOCTN BpaYer n BCex ApYrux
MeANLMHCKNX paboTHUKOB B Nosy4eHnn uHgopmaumnmn. Mo Mmepe Toro, Kak U3MeHAITCA NOTPebHOCTN Bpayver, N3MeHseMcs
1 Mbl. Znanium.com. ba3oBas KONNEKLUNA : 3INeKTPOHHO-6MbnnoTevHasa cuctema : cant / OO0 "3HaHuyMm". - MockBa, 2011 - -
URL: http://znanium.com/catalog. - Pexxum gocTyna: Ans 3aperucTpup. nosib3oBaTtesnen. - TeKCT: 371eKTPOHHbIN. ®oHA SBC
hopmMmMpyeTCs C yHeTOM BCeEX N3MeHeHnn obpa3oBaTe/IbHbIX CTaHAAPTOB U BKJOYaeT yyebHukN, yyebHblie nocobus, YMK,
MOHOrpadum, aBTopedepaTsl, AnccepTaummn, S3HUNKIONEAMN, C/I0BapX N CNPaBOYHUKMW, 3aKOHOAATeIbHO-HOPMaTUBHbIE
LOKYMEHTbI, cneumnasbHble NePUoANYEeCcKMEe N3LAaHNA U U30aHMA, BbiNyCKaeMble n3gatenscTsamMu By30B. IPRBooks. ba3zoBas
KOJIJIEKLIUSA : SNEKTPOHHO-6MBnoTeYHasa cnctema : cant / ObwecTBO C OrpaHNYeHHOW OTBETCTBEHHOCTbIO KoMnaHums "An Mn
Ap Meguma". - CapaTtos, 2010 - . - URL: http://www.iprbookshop.ru/586.html - Pexxum gocTtyna: ons 3aperncrpup.
nosnb3oBaTesiel. - TEKCT INEKTPOHHLIN. ABNSETCA pacnpocTpaHeHHbIM 0bpa3oBaTesibHbIM 3/IEKTPOHHbLIM PECYPCOM AsiA
BbICLLUMX U CPeAHMX CreunanbHblX y4ebHbIX 3aBefeHNA, Hay4YHO-NCCIeA0BaTeNbCKMX UHCTUTYTOB, Ny6anyHbix 6ubnnoTexk,
npuobpeTaloWwmx KOpNnopaTMBHbLIN AOCTYN AN cBOMX obyyatowmxca, npenodasatenent n 1.4. 9bC BkaovaeT y4yebHyto n
Hay4HYI0 IMTepaTypy MO HanpaB/JeHNsAM NOArOTOBKM BbICLLEro 1 cpegHero npodeccnoHasnbHoro obpa3oBaHms.

Znanium.com. ba3oBas Konnekuns : IN1eKTPOoHHO-bubanoTeyHasa cuctema : cant / OO0 'HayyHO-M3[aTEeNbCKUNA LLEHTP
NHdpa-M'. - MockBa, 2011 - - URL: http://znanium.com/catalog (naTta obHoBneHus: 06.06.2019). - Pexxum pgocTyna: ons
3aperncTpup. nosab3oBaTesien. - TeKCT: 31eKTPOHHbIN.®oHA SBC chopMmpyeTCs C y4eTOM BCEX U3MEHEHUN
obpasoBaTesibHbIX CTAaHOAPTOB U BKJOYAET y4ebHUKM, yyebHble nocobus, YMK, MoHorpadun, aBTopedepaTsl,
anccepTauumn, sHUMKIONE[MN, CI0BApU N CNPaBOYHUKMW, 3aKOHOAATelbHO-HOPMaTUBHbIE AOKYMEHThI, CleumnasbHble
nepuoanyeckmne N3faHus u N3faHuns, BbinyCKaeMble n3gatenbCcTBamMm By30B. http://znanium.com/catalog/

IPRBooks. Ba3oBasi Konnekums : 31eKTPoOHHO-6nbnnoTeyHas cuctema : cant / ObwecTBo C orpaHUYeHHOMN
OTBETCTBEHHOCTbI0O KoMmnaHus 'An Mn Ap Megua'. - CapaTos, 2010 - . - URL: http://www.iprbookshop.ru/586.html - Pexxum
[OCTyna: Ansa 3aperncTpup. Nosb3oBaTesNel. - TEKCT INEeKTPOHHLIN. ABNSETCA pacnpoCcTpaHeHHbIM obpa3oBaTesibHbIM
3JIEKTPOHHbIM PECYPCOM A5 BbICLUMX U CPeAHMX CheumnanbHbiX y4ebHbIX 3aBefeHNn, Hay4YHO-UccaenoBaTelbCknx
WHCTUTYTOB, NybnnyHbIX 6BnbnnoTek, npnobpeTalowmx KOpNnopaTMBHBIN AOCTYN AaA CBOMX 0byYaloLlmxcs, npenogasaTtenen
n T.4. OBC BKJOYaET y4ebHY0 N Hay4YHYI0 MTepaTypy Mo HanpaBJieHNSM NOATOTOBKU BbICLLEro U CPeAHEro
npogeccnoHasbHoro obpasoBanHus. http://www.iprbookshop.ru/586.html
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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 ayantopus ons npoBeneHus
3aHATUN NEKUMNOHHOro Tuna (3-3-5)

Y4yebHas mebenb Ha 50 nocanoyHbIX
MEeCT, A0CKa, My/ibTUMEeANNHOEe
obopynoBaHme (NPoOeKTop, SKpPaH)

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

BuoxnMmunyeckas nabopatopus
(6-6-006)

doTomeTp KOK-5M; brioxnmmnyecknin
aHanusaTtop StatFax 2200;
cnekTpodoTomeTp; M3-3000Y0;
MobunbHasa MUP-nabopaTopusa MMJI-1;
pedpakTomeTp NPP-454B62M;
YyCTPOWCTBO 3/1eKTpodopesa 6enkos
CbIBOPOTKM KpoBu YOP-01-AcTpa

Microsoft Office Word 2010 Homep
npoaykTta 14.0.6024.1000 SP1
MS002260-018-0000106-48095
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