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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
30.04.2026
([OJHKHOCTb, y4eHoe 3BaHue, CTerneHb) (NOANNCH) (®.1.0.)

Pabouan nporpaMma yTBep>XAeHa Ha 3acenaHum Kadenpbi:

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

3asefyownin Kagenpon:

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

PykosoauTtens OMOT
3aBenyloWmni BbiMycKatoLwen

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

(noannce) (®.11.0.)
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1. Llenm n 3apaum yuyebHom aucumniamibl (Moayns)

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

3apa4n QUCUUNINHBIL:

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

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

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

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

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

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 AUCLUUNJINHLI

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

DOopMbl KOHTpONA Bupabl 3aHATUN UToro 3.e.
(konuyecTBo) YyacoB
9K KoHTp Jlexk Mp KPAT KonTpon CP
b
Kypc 1 [Cem. 2 1 1 16 32 0.35 26.65 33 108 3
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5. CTpyKTypa 1 copep>xaHue y4eOHOM U BOoCNUTaTe/IbHOW AeATeJIbLHOCTU NpPU peasiu3auum AUCUUNJINHLI

5.1. CTpyKTypa OAUCUUNANHBI A8 0O4HON hopMbl 0ByYeHUs.

Cem

Paspen 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

NINININININ

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

16

HINIFINININ

NIBRININ(A(D

0,35

26,65

wWlwlwlw|w|w

UTOro:

16

0.35

26.65
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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

YK-1.3;

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
2 Paszpen 1. OCHOBBbI BuoopraHunyeckas xmmus YK-1.1; OMNK-1.3; YK-1.2; 3HaTb: NpegMeT 1 3agayn u | Cnang-nekums
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Cem HauMmeHoOBaHue TeMbl TpyaoeMKocTb (4achbl) Copep>xaHue dopmMupyeMblie Pe3ynbTaTbl OCBOEHMUA OOpa3oBaTesibHble
AUCLUNJINHDI [o]:]e) 390 0390 KOMMNeTeHuuu (3HaTb, yMeTb, BJlafgeTh) TE@XHOJIOrMu
1 2 3 4 5 6 7 8 9

Ba>KHble KJ1aCChbl
OpraHNYecKnUx CoeaNHEHUN:
CrnpTbl, PEHObI, TUOJIbI,
3¢pupsbl, cynbhuabl,
anbaernabl, KETOHBbI,
KapboHOBble KUCNOTbI 1 NX
MPOV3BOAHbIE,
CYJIbPOKMNCNOThI.
FoMonormnyeckune psagbl.
[eHeTn4yeckas cBSA3b
KJTaCCOB KaK OCHOBa
XMMNYECKO 3BOIOLIUN.
Buabl HOMeHKNaTypbl:
TpUBManbLHasa n
MeXxAyHapogHas
(cuctemaTnyeckas)
HoMeHkKnaTypa WIOMAK.
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; OMNK-1.3; YK-1.1;
YK-1.3;

3HaTb: CTPOEHME U
XUMUYeCcKne CBONCTBA
OCHOBHbIX KJ1laCcCOB
bnonornyeckn BaxKHbIxX
61oNornyeckn akTUBHbIX
coegNHEHUN; YMeTb:

, Nlekuuns-becena, Jlekunu-
BU3yanumsauumn
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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
uenu. somepunsa Kak KnaccmpuumpoBaTb

cneumngunyeckoe sasneHue
OpraHMY4ecKon XuMmnu.
Buabl nsomepun.
[MpocTpaHCTBEHHbIE
npencTaBieHns B
OpraHNyecKom XuMMnm.
TeTpasgpuyeckas moaenb
aToMa yrnepogja.
Ba)kHenwwme noHATUA
cTepeoxnummm -
KoHopMauus un
KoHUrypaums.
CTepeoxmMuyeckme
dopmynbl. KoHdopmaumn
OTKPbITbIX Lienen.
BpawieHne Bokpyr
0ANHapPHOM CBA3MN Kak
npM4ynHa BO3HUKHOBEHUSA
pa3/IN4yHbIX KOHopMaumi.
MpoeKunoHHbIe hopMy bl
HbtoMmeHa.
[MpocTpaHCcTBEHHOE
cbnnxxeHne onpepeneHHbIX
Y4aCTKOB Llenun Kak oHa 13
NPUYnH
npenmyLecTBeHHOro
obpa3oBaHMA NATU- ”
LIeCTUYNEHHbIX LMKJIOB.
SHepreTunyeckas
XapakKTepucTunka
KOHMOPMaLIMOHHbIX
COCTOSAIHWIA: 3aC/IOHEHHbIe,
3aTOPMOXKEHHbIE,
CKOLLEHHble KOHOpMaLN.

XUMUYECKne coeiuHeHuns,
OCHOBbIBasACb Ha UX
CTPYKTYPHbIX (popMynax;
MPOrHO3MpoBaTb
pe3ynbTaThl
PU3NKOXUMUNYECKNX
MpoLeccoB, NpPOTEKaLWMnX
B XKMBbIX CUCTEMAX,
onunpasch Ha
TeopeTuyeckme
MOJIOXKEHWS; NOJNIb30BaTbCSA
HomeHknaTypown IUPAC gnsa
COCTaBJIEHNN Ha3BaHW No
opMysiaM TUMMNYHbIX
npeacTaBuTenen
6ronornyeckn BaxKHbIx
BellecTB. BnageTsb:
HaBbIKaMu
caMoCToATesIbHON paboThl C
brnoxnmmyeckon
NINTepaTypomn, BECTU NOUCK
HeobxoanMon nHhopMauum

Tema 1.4. BzanmHoe
B/IMSAHNE aTOMOB: NPUYUHbI
BO3HUKHOBEHUS, BUAbl L
cnocobbl ero nepenayn B
MOJIEKYJIaX OpPraHnYecKunx
coeanHeHnn. Tema
1.5.KMCcnoTHOCTb 1
OCHOBHOCTb OpraHn4eckmnx
CoeVIHeHNN.

ConpsxkeHue. Conpsa)xeHue
B OTKPbITbIX Lensax (Mu-Mn).
KOHBIOrMpoBaHHbIE CBA3U.
[lneHoBble CTPYKTYpbI B
brnonormyeckn BaXKHbIX
coeanHeHusax: 1,3-gneHsbl
(byTanuneH), nonneHsl,
anb@a,beTaHeHacbILLEeHHble
kapboHWbHbIE
coefNHeHUs,
kapbokcunbHasa rpynna.
ConpsixkeHue Kak hakTop
cTabunmsaumm cNCcTemsbl.

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

3HaTb: PU3UKOXUMUNYECKYIO
CYLLIHOCTb MpPOLECcCoB,
NMPOUNCXOAALLUNX B XKNBOM
opraHumsMe Ha
MOJIEKYJIAPHOM,
KNeTO4YHOM, TKaHEBOM 1"
OpraHHOM ypOBHSAX; YMeTb:
nosib30BaTbCA
HomeHknaTypown IUPAC gns
COCTaBJ/IeHNsa Ha3BaHWUN Mo
hopMysiaM TUNMMUYHbIX
npeacrtaBsmTenen
61on0rnyeckn BaxKHbIX

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

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.

11/51




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

12/51




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
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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Cem

HanMeHoBaHue TeMbl
OUCLUNJINHBI

TpyaoeMKocTb (4achbl)

(o] o)

390

03®0

Copnep>xaHue

dopmMupyeMblie
KOMMeTeHUuuu

Pe3synbTaTbl OCBOEHUA
(3HaTb, yMeTb, BJlafgeTh)

OOpa3oBaTesibHble
TEeXHOJIOTUMU

2

3

4

5

6

7

8

9

OKUCNEHUS N
BOCCTaHOBJIEHUSA
OpraHMyYecKnx coeANHeHnn.
OKNCANTENIbHOBOCCTAHOBUT
eflbHble peakuumu,
3NEKTPOHHbIA MEXaHU3M.
CTeneHn okucneHunsa
aTOMOB yrnepoja B
opraHnyeckux
coeanHeHusx. OkucneHune
MepBUYHOro, BTOPUYHOIO ”
TPeTU4YHOro aToMoB
yrnepoga. OKMcCnsemMocTb
pPas/IM4HbIX K/1acCoB
OpraHMyYecKnx coeANHeHnn.
MyTn yTunmnsaumm
Kucsopoaa B KJeTke.
JHepreTunyeckoe
okucneHune. OkcnpasHble
peakuuun. OKkucneHve
OpraHn4YecKux BeLecTB -
OCHOBHOW UCTOYHUK
3Heprun oNs XxeMoTpogdoB.
[MnacTnyeckoe oKNCNeHMe.
OKCUreHasHble peaKkLuun.
BoccTaHoBieHne
OpraHMYeCcKnX CoeANHEHWNA.

Pa3pen 2.
Kucnopoacopepxawme
KJ1acCbl OPraHnYecKmnx
BewecTs. Tema 2.1.
MmopokcucoegnHeHUs.
Tema 2.2. KapboHunbHble
coefnHeHUs.

TMOPOKCUCOEANHEHNS.
CnunpTbl N PeHoNbI.
KapboHunnbHble
coeavHeHns. Anbaernasl n
KeTOHbl . KapboKCusnbHble
coeanHeHns. KapboHoBsble
KUCNOTHI.
TMAOPOKCUKNCNOTHI.
KeTOHOKNCNOTHI.

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

3HaTb: PM3UKO-
XVMUNYECKYIO CYLLIHOCTb
npoL.eccoB, MPOMCXOAALLNX
B )KMBOM OpraHu3Me Ha
MOJIEKYJISAPHOM,
KJIeTOYHOM, TKaHEBOM "
OpraHHOM YPOBHAX; YMeTb:
NnoJib30BaTbCA
HoMeHknaTypon IUPAC ons
COCTaBJ/IEHNS Ha3BaHW Mo
hopMysiaM TUNMNYHbBIX
npeacTasutenen
bronormnyeckn BaxKHbIX
BellecTs; Bnagetsb:
HaBblkamMun NCMNob30BaHNSA
NOJIy4eHHbIX 3HaHW B
npowecce nsy4eHus
oucumMnanHel B byayuien
Bpa4yebHON NpakTukKe

, Cnanp-nekuus

Pasnen 3. buononmmepsl n
X CTPYKTYpPHblE

KoHdurypaums.
OnpepeneHue.

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

3HaTb: QUINKOXUMUYECKYIO
CYLLHOCTb MpOLLeccos,

, Nekumns-6becena, Cnang-
nekuus
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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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Copep>xaHue

dopmMupyeMblie
KOMMeTeHUuuu

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

3HaTb: QUINKOXUMUYECKYIO
CYLLHOCTb MpOLLeccos,

, Nekuuns-6ecena
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yrne-sofoB. TpaHcnopT
rJ1toKo3bl. HapyweHus
nepesapvBaHus u
TpaHcnopTa. AKTUBHbIE
(OPMbI I1IOKO3blI.
docopunnposaHue n
nedochopuanposaHme
r/IIOKO3bl B KPOBU.
OkncnuTenoHoe
nekapbokcunmpoBaHune
MNBK. Linkn Kpebca.
SHepreTnyeckuii apgekT.
MNeHTO3HOMOCHhATHBIN NYTb
npeBpaLleHns riaoKo3bl.
MeTab0/11M3M rekcos.
rAoKo3bl. FnnkoreHes
(CMHTE3 rNMKo-rexHa).
nunkoreHonns (pacnag
rnavkoreHa). HapyweHuns
obMeHa rnvkoreHa.
OCHOBHbIe NyTH
kaTabonmsma raoKosbl.
A3pO6HbIN FNKONS.
BanaHc AT®. AHaspobHbIn
ravkonns. banaHc ATO.
Perynaunsa rnmkonmsa un
rIOKOHeoreHesa.
Perynaunsa conep>xaHus

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
BpayebHON npakTnke

Tema 3.3. AMUHOKNCAOTHI U
6enkn

MpeacTaBneHune o 6enkax,
posnb 6e51KoB B opraHu3sme.
DU3NKO-XUMUNYECKUNEe
cBoncTBa 6enkos:
MOJIeKy I ipHasa Macca,
N3031eKTpuyeckasn To4vka,
pPacTBOPMMOCTb U
ocaXkgaemMocTb 6enkoB.
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

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

YMeTb: NporHo3nposaThb
Hanpas/ieHne 1 pe3ynbTaT
PU3NKO-XUMUYECKNX
MpPOLEeCCOB N XUMUYECKNX
npespaLleHni
61ONOrNYeCKN BaXKHbIX
BelwecTs. BnageTsb:
XUMNYECKON 1
broxmummyeckom
TepMuHosornen;

, Cnanpg-nekuus
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Cem HauMmeHoOBaHue TeMbl TpyaoeMKocTb (4achbl) Copep>xaHue dopmMupyeMblie Pe3ynbTaTbl OCBOEHMUA OOpa3oBaTesibHble
AUCLUNJINHDI [o]:]e) 390 0390 KOMMNeTeHuuu (3HaTb, yMeTb, BJlafgeTh) TE@XHOJIOrMu
1 2 3 4 5 6 7 8 9
6enku,
rIMKO3UIMPOBAHHbIN
remoriobuH,
OnarHocTnyeckoe

3Ha4YeHune ero
onpegeneHns. ®etanbHbIN
remMorsiobumH.

Tema 3.4. CnoxxHble 6enku

KoHblOrnpoBaHHble
(cnoxxHele) benku:
HYKJ1IEOMPOTEUHbI,
XPOMOMPOTENHBI,
dochonpoTenHsbl,
rIMKOMNPOTENHBI,
NpPOTEOrIKaHbI,
JINMONPOTENHHI,
MeTaJIoNPOTENHDI,
XapakKTepucTunka 6enkoBblx
N NOJINHYKNIEOTULHbIX
KOMMOHEeHTOB. HapyLieHune
obMeHa NypurHOBbLIX
HyKneoTuaos (nogarpa,
cuHapoM Jlewa-HanhaHa).

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

3HaTb: NPOCTbIE U C/IOXKHbIE
6enkn, HyKNnenHoBble
KUCNOTbI, (hepMEHTHI
YMeTb: N0N1b30BaThbCS
PU3NYECKUM, XUMUYECKNM
1 BMONOrNYEeCKNM
obopynoBaHneMm; BnaneTb:
noHsTMeM 06 opraHusme
KakK equHOM LiesioMm;
HaBblKaMu
camocToAaTeNbHON paboThbl €
broxmummyeckom
nTepaTypown, BeCTU NOUCK
Heobxoanmonm
nHhopMaLmmn, npespaLLlaTb
npoYMTaHHoOe B CpeacTBoO
ON5 pelueHunsn
BroXMMMYECKUX 3aau.

, Cnanpg-nekuus

Tema 3.5. HyknenHosble
KNCNOTHI.

LleHTpanbHas norma
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.

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

3HaTb: CYLWHOCTb
NpoLLeccoB, NPONCXOAALLNX
B )XMBOM OpraHusMe Ha
MOJIEKYJIAPHOM,
KJIETOYHOM, TKAaHEBOM U
OpraHHOM YpPOBHSX; YMETb
Nnosb30BaTbCA PU3NYECKUM,
XUMUYECKUM U
buonornyecknm
obopypnoBaHneM; BlageTb
OCHOBHbIMU
MennkobmonornieckumMmm
NOHATUSAMW, TEPMUHAMU U
3aKOHaMU, HaBblKaMu
NpPakTUYeCcKoro
ncnosb3oBaHNsA NpubopoB..

, Nekuuns-6ecena
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Cem HauMmeHoBaHue 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
PrnbocomanbHble PHK.
Tema 3.6. Jinnuabl 2 Ba)kHenwmne nunnabi YK-1.1; OMNK-1.3; YK-1.2; 3HaTb: PU3UKO- , Cnanpg-nekuus
Nlvnuabl: Knaccngukaums, TKaHen 4yenoBeka. YK-1.3; XUMNYECKYI0 CYLLIHOCTb
buonornyeckas posb. Tprauunnranueponsl, MpoLLeccoB, NPONCXOAALLNX
CTpoeHue, B XKVMBOM OpraHu3Me Ha
pacrnpocTpaHeHue. MOJIEKYJISIPHOM,
Fnukonunnasl, K/Ie€TOYHOM, TKaHEBOM U
dochonununisl, OpPraHHOM YPOBHSAX; YMETb:
cpuHronnnunabl, cTeponibl, noJsib30BaTbCA
CTpoeHue, NoKanmsauns. HoMeHknaTypon IUPAC ans
XKnpHble KUCNOThI. COCTaBJ/IEHUSA Ha3BaHUM MO
CTpoeHune, QpyHKLNN. GopmMysiaM TUMUYHbBIX
Pe3epBHble nunuabl n npeacTtaBuTenen
amnuabl MembpaH. 6ronornyeckn BaXKHbIxX
Bo3pacTHble 0cobeHHOCTN BewecTs; BnageTsb:
MNUAHOro cocTaBa KpPOBMU. HaBblkaMy MCNoJsib30BaHUA
MOJIy4YeHHbIX 3HaHUN B
rnpouecce nlydyeHus
ONCUMNINHBI B By ayuien
Tema 3.6. Jinnuasbl: Nvnugel: knaccngpumkaums, | OMK-1.3; YK-1.1; YK-1.2; 3HaTb: CYWHOCTb , Cnanpg-nekuus
Knaccmpukaums, brnonornyeckas posb. YK-1.3; rnpoLeccoB, NPOUCXoAALLNX
buonornyeckas posb. BaxkHenwmne nunnabl B )KVMIBOM OpraHu3Me Ha
TKaHen 4yesioBeka. MOJIEKYJISIPHOM,
Tprvauunnranuepossl, KJ1eTOYHOM, TKaHeBOM U
CTpoeHue, OpraHHOM YPOBHSAX; YMETb
pacnpocTpaHeHue. MoJIb30BaTbCA (PU3NYECKUM,
FAnkonnnugsbl, XUMUYECKUM 1N
dochonununabl, buonornyecknm
chuHronmnunael, cTeponabl, obopypnoBaHneM; BlageTb
CTpOeHue, IoKanmsauns. OCHOBHbIMU
XKnpHble KUCNOThI. MeanKobmnonornieckumm
CTpoeHune, QyHKLNN. MOHATUAMM, TEPMUHAMU U
Pe3epBHble nunuabl n 3aKOHaMM, HaBblkaMK
nvnuabl membpaH. MpakTU4YecKoro
Bo3pacTHble 0cobeHHOCTH ncnosb3oBaHus NprMbopos.
JIMNNAHOro CoCTaBa KpPOBU.
NTOlrO: 16
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5.5. MpakTuyeckue 3aHATUA, UX HAMUMEHOBaHUe, coaep>XaHue n o6bLeM B Hacax

Cem Ne paspena oMCUUNINHDI HauMmeHoOBaHMe NpakKTUYeCKUX 3aHATUMA 06bem B yacax
0®0 390 0390
1 2 3 4 5 6
2 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
2 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
2 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.
2 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.
2 Pa3pen 3. buononnmepsl U X CTPYKTYpPHbIE Brnonornyeckn Ba>kHble a3oTcofepKallne reTepoumkbl 2
KOMMOHEeHThI. TeMa 3.1.b1nonornvyeckn BaxkHole
asoTcogepXkalime reTepounkibl
2 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)
2 Tema 3.3. AMUHOKNCNOTLI U 6enkn LiBeTHble peakLum Ha aMUHOKKCAOTbI 1 6enkn. OcakaeHne benka 4
OpraHMYeCcKUMMPaCcTBOPUTENIAMU N CONAMN TSHKENbIX MeTanoB PasgeneHne 6enkos
CbIBOPOTKW KPOBMMETOAO0M 3/IeKTpOoopesa Ha NaeHKax M3 aueTaTta Lesatoso3bl
2 Tema 3.4. Cno)xHble 6enkun BbioeneHve n aHaams XMMnU4eckoro coctasa )ocponpoTenHOB U MNINKOMPOTENHOB 2
2 Tema 3.5. HyKN1enHoBble KUCAOThI. AHaIN3 XMMNYECKOro CoOCTaBa HYKJIeoNnpoTennos 2
2 Tema 3.6. Jlunnawl N3yYeHne AMHaMNKKN rnapoan3a TpraunaramuepmHoB noa AencTemem 2
NnaHKpeaTu4ecKonamnasbl.
2 Tema 3.6. Jlunuabl: Knaccnpunkaums, OnpepeneHne cogep)XaHnus CyMMapHbIX IMMNO0B B CbIBOPOTKE KPOBU MO peakLuumn 4
6bronormyeckas posb. ccynbpodochoBaHNINHOBLIM PEAKTUBOM
NTOro: 32

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

2 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

2 Tema 1.2. Teopus 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;

2 Tema 1.4. B3auMHOe BAVSHME 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.

2 Pa3spen 2. Kncnopoacoaepxaiune BHeayanTopHasa paboTa: noarotoska Kk nabopaTopHOMy 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.

2 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

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

2 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
3ajavy;

2 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
3ajavy;

2 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
3ajavy;

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

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

UTOro: 33
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Cem Paspensi u TeMbl paboyent nporpaMMbl MepeuyeHb gOMaLUHUX 3afaHUM U APYrMX BOMPOCOB AJIA CaMOCToATeNbHOro | Cpoku O6beM B Yacax
CaMOCTOATEJIbHOIO U3yUYeHus u3yyeHus BbINOJ (e 1> T0) 390 03®0
HeHus
1 2 3 4 5 6 7
5.9. KaneHpapHbin rpacduK BocnuTaTesibHOW paboTbl N0 AUCUMNIUHE

Moaynb HaTta, MecTo nposeaeHus Ha3sBaHue MmeponpusaTus dopmMa nposeneHus OTBeTCTBEHHbIN HLocTuXXeHus
MeponpuaTUsa obyualowuxcsa

MpakTnyeckas paboTa ¢ [pynnosas Txanwokosa ®.A. ONK-1.3; YK-1.1; YK-1.2;

YK-1.3;

Monaynb 3 YyebHo-
nccnenoBaTenbCckas u
Hay4Ho-UccnefoBaTeNbCKas
NeATenbHOCTb

03.2027 MNpakTnyeckas
paboTa c anemeHTaMu
Hay4Hou paboTbl «/3yyveHne
OVHaMUKW TMAponvsa
TPUaLUArANLEPUHOB NOA,
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/utils/libdata.php?id=2100059007

6.2. JiuTtepaTtypa ona caMmocTosTesibHOM paboT

HasBaHue

CcblniKa

TiokaBkMHa, H. A. BnoopraHunyeckasa xmmus : y4ebHuk / H. A.
TiokaBkuHa, 0. U. baykos, C. 3. 3ypabsH. - MockBa : T0TAP-
Mepua, 2024. - 416 c. - ISBN 978-5-9704-8434-0. - TeKcT :
3NeKTPOHHbIN // DBC "KoHcynbTaHT cTyneHTa" : [canT]. - URL

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

https://www.studentlibrary.ru/book/ISBN9785970484340.htm
|

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

Mouyynbckas, H. H. BroopraHn4deckas xumMus : y4ebHuK ans
By30B / H. H. Movynbckas, H. E. MakcnmoBa, B. B. EMenbsiHOB
; oA Hay4Howm pepakumen B. H. YapywunHa. — 2-e n3g.,
nucnp. n gon. — Mocksa : UsgaTenbctseo OpanT, 2025. — 108
c. — URL: https://urait.ru/bcode/562929

https://urait.ru/bcode/562929

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

https://urait.ru/bcode/564806

CywmHckas, J1.B. bnoopraHmyeckas xmmMusa B popmynax u
cxemax : y4ebHoe nocobue / CywmHckasn J1.B., bpelerko E.E.
- 2-e n3pa., ncnp. - CaHkT-NMeTepbypr : JlaHb, 2022. - 164 c. -
TeKCT : aNeKTPOHHbIN. - IBC JlaHb. - URL:
https://e.lanbook.com/book/206477. - Pexxum gocTtyna: no
noanucke. - ISBN 978-5-8114-3398-8

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

Y4yebHO-MeTOANYECKNE MaTEpPUabl 418 CaMOCTOoATENbHOM paboThl 00yYatlowmxcs n3 Yyncna
WHBaNA0B N 1L, C OFrpaHUYEHHbLIMM BO3MOXKHOCTAMU 340poBbs (OB3) npepocTaBnsatoTcsa B popmax,
afanTMPOBaHHbIX K OrpaHUYeHNAaM NX 340PO0BbA U BOCMPUATUS MHOpMaLnn:

ONs VL C HapyLWeHWAMUN 3peHuns:

* B (popMe 3JIeKTPOHHOr0 JOKYMEHTa,
e B (hopmMe ayaunocpanna,
B NevyaTHoM hopmMe Ha A3blke bpanns.

Ona nuy c HapyLWeHNsSMKN cnyxa:

B MeYaTHOWN hopMe yBeMYEHHbIM PN TOM,
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e B nevyaTHom opme,
e B (JOPME SNEKTPOHHOIr0 OKYMEHTA.

Ons nvy C HapyLeHWSMUW ONMOPHO-ABUraTeNbLHOro annapaTa:
e B MevyaTHOW chopme,

e B ()OpMe SNEKTPOHHOIr0 LOKYMEHTA,
e B (hopmMe ayaunocpanna.
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7. ®OHA OUEHOYHbIX CPenAcTB AJNA NPOBeAEeHUs NPOMEe>XyTOYHOM
aTTectauumm obyyalwmuxca no gucuunauHe (moaynio)

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

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
Xumus
12 buosorus
34 buoxnmunsa
34 HopmanbHas dusmonorums
34 Mukpobuonorus,
BUpycoJorns
12 MpeoannioMHas NpakTuka
12 MoproToBka K caave u caadva
MTOr0BOIr0 3K3amMeHa
1 dun3lrka, MaTemMaTUKa
8 MeovuvHcKasa reHeTuKa,
reHeTn4eckmne TeXHOI0rmn B
MeguumHe
2 BbuoopraHun4yeckas xmMmus
12 lMoaroToBKa K npouenype
3alnThl U 3aWmTa
BbIMYCKHOWN
KBaJIMunKauMoHHOM paboTbl
4 buodunsnka
1 BBefieHve B cneymanbHOCTb
YK-1.1 AHanu3npyeT 3agady, Bblaenss ee 6a3oBble COCTaBAAOLWME, OCYLLECTBASET AEKOMMNO3ULMIO 3a4a4un
34 dunococus
1 Xnmus
12 MoproTtoBka K caave u caada
VTOr0BOro 3K3amMeHa
1 ®du3nKa, MaTeMaTUKa
2 bunoopraHnyeckasa xmmus
12 MogroToBka K npouenype

3alUunThl M 3almMTa
BbIMYCKHON
KBaaNUKaLMoHHOM paboTbl

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

1 XumMng

12 MoaroToBKa K cAaye u cpava
MTOroBOIro 3K3aMeHa

1 dusmKa, maTemMaTuKa

2 bunoopraHunyeckasa xmmus

12 MoaroToBKa K npouenype

3aWnThl 1 3aWmTa
BbIMYCKHOWN
KBaAnunKaLnoHHoM paboTsl

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

N HEeJloCTaTKun

1 Xnmuns

12 MoaroToBKa K caadve u caada
MTOrOBOIr0 3K3aMeHa

1 dunsnka, MaTemMaTuKa

2 BbuoopraHun4yeckas xmmus

12 lMoaroToBKa K npouenype

3alKnThl 1 3aWmMTa
BbIMYCKHOWN
KBaJIMunKaumoHHoM paboTbl

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

MnaHupyembie KpuTepum oueHUBaHUA pe3ynbTaToOB OOyueHus HauMmeHoBaHue
pe3synbTaTthl HeyAOoBJIETBOPUT | yaoBneTBopuTten XOpoLuo OTJ/INYHO OLEHO4YHOro
0CBOEHMA esibHO bHO cpeacTBa

KOMMEeTEHLUHU
1 2 3 4 5 6
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YK-1: CnocobeH OCyLLecCTBNATb KpI/ITVI‘-IeCKI/II7I aHannms3 I'IpOﬁJ'IeMHbIX CI/ITyaLlI/II7I Ha OCHOBe CUCTeMHOro nogxona,

BblpabaTbiBaTb CTpa

Terno NencTeumn

YK-1.1 AHann3supyeT 3agady, Bblgensas ee 6a30Bble coOCTaBsOLWNE, ocyuwlecTBadeT AeKOMNOo3nUuunto 3adaldn

3HaThb: -
nlornyeckune
hopMbl 1
npouenypsl,
cnocobcTByOWME
pedekcun no
rnoesoay
cobCcTBEHHOM 1
MbICINTENbHON

dparmMeHTapHble
3HaHUA

HenosiHble 3HaHuA

CcopMupoBaHHsble,
HO cofepxaluune
oTAesbHble
npobenbl 3HaHUA

CdhopmMupoBaHHble
cncTemaTmyeckume
3HaHuA

CNTYaUMNOHHbIe
3a4a4un, TecCThbl

0EeATENbHOCTW.
YMeThb: YacTu4Hble yMeHUs | HenosHble yMeHus | YMeHnsa noJiHble, CchopMupoBaHHbIE
apryMeHTuUpoBaHH jonyckatTcs yMeHus

0 hopMmpoBaTb HebonbLne

cobcTBEHHOE owmnbKkmn

CyXAeHune un

OLEHKY

VHdopMaunu.

Bnapersb: - YacTu4Hoe HecuctemaTtunyecko | B YcnewHoe n
HaBblKaMm B/lafeHmne e MpuMeHeHne cucTemMaTU4YeCcKoOM | cucTeMaTuyeckoe
COMoCTaBNEHNSA HaBbIKamMu HaBbIKOB npUMeHeHnn npuMeHeHne
pasHbIX HaBbIKOB HaBbIKOB
NCTOYHUKOB JonyckatTcs

nHpopmaumm ¢ npobensi

Lenblo BblAB/IEHUSA
X NPOTUBOPEYUNIA
1 noucka
[OCTOBEPHbIX

CY>XOEHUN.

YK-1: CnocobeH ocyLLecTBAATb KPUTUHECKUIA aHannM3 NpobaeMHbIX CMTyauuin Ha oc

BblpabaTbiBaTb CTpa

TEervo AencTeBun

HOBe CMCTEMHOro nogxoaa,

YK-1.2 HaxoAuT n KpUTUHECKN aHaIn3mp

eT I/IHCbOpMaLI,I/HO, HeOﬁXOD,VIMle ONna peweHna MOCTaBJIEHHOWN

3ajaqn

3HaThb: -
ocobeHHOCTKN
CUCTEMHOro 1
KPUTUYECKOro
MbILLIEHUS ©
O0EeMOHCTPUPOBaAThL
rOTOBHOCTb K
HeMy;- ornyeckme
hopMbIl 1
npouenypsl,
O0EMOHCTPUPOBaTh
CMocobHOCTb K
pediekcun no
rnosoay
cobCTBEHHON U
MbICIUTEJIbHON

®parmeHTapHble
3HaHWA

HenonHble 3HaHnA

CdopmupoBaHHble,
HO cofep kaluune
oTheNbHbIe
npobenbl 3HaHUSA

CdopMupoBaHHble
cncTemMaTuyeckue
3HaHUsA

CUTyauunoHHbIE
3a4ayun, TecCThbl

nesaTeNIbHOCTI.

YmMeTh: - YacTu4Hble yMeHUA | HenosiHble yMeHUsa | YMeHUs NosHble, CchopMupoBaHHbIe
aHanM3npoBaTb JonyckawTcs yMeHus
NCTOYHUKN HebosnbLne

MHGpOopMaLnn ¢ ownbkKmn

TOYKU 3peHuns

BPEMEHHbIX U

NPOCTPaHCTBEHHD|

X YCJIOBUN X

BO3HWKHOBEHUS.

Bnaperb: - YacTu4Hoe HecuctemaTtuydecko | B YcnewHoe un
HaBblKaMu BllafeHne e npuMeHeHue cucTemMaTU4YeCKOM |cuctemMmaTuyeckoe
onpepeneHns HaBblKaMu HaBbIKOB npuMeHeHnn npuMeHeHne
npakTU4ecKnx HaBbIKOB HaBbIKOB
rnocnencTeun JonyckawTcs

MN3J10)KEHHOr 0 npobensl

PELLEHNA 3aa4N.

YK-1: CnocobeH ocyLLecTBAATb KPUTUHECKUIA aHannM3 NpobieMHbIX CMTyauuin Ha ocC

BblpabaTbiBaTb CTpa

TEervo AencTBumn

HOBe CMCTEMHOro nogxoaa,

YK-1.3 PaCCManI/IBaeT BO3MO>XHbI€ BapUaHTbIl pelleHna 3aa4un, oleHnBaa X 0OCTOMHCTBa W HEAQOCTAT

KW

3HaTh: -
nornyeckue
hopMbl 1
npouenypsl,
cnocobcTBytOWME

®parmeHTapHble
3HaHWA

HenonHble 3HaHnA

CdopmupoBaHHble,
HO cofep kaluune
oThefNbHbIe
npobenbl 3HaHUSA

CdopmMupoBaHHble
cncTemMaTuyeckue
3HaHUsA

CUTyauunoHHbIE
3a4ayn, TecCThbl
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MnaHupyemblie KpuTepuu oueHUBaHUA pe3ynbTaToB oby4yeHus HaumeHoBaHue
pesynbTaThbl HeyAOoBJIETBOPUT | yaoBneTBoputen XopoLio OTJINYHO OLLeHO4YHOro
OCBOEHMA eNibHO bHO cpepcTBa

KOMMNeTeHUumn
1 2 3 4 5 6
pedekcun no
nosoay

cobCcTBEHHOM 1
MbIC/INTENbHOWN

0EeATENbHOCTW.
YmMeTh: - YacTu4Hble yMeHUs | HenosHble yMeHus | YMeHns noJiHble, CchopMupoBaHHbIE
apryMeHTuUpoBaHH jonyckatTcs yMeHus

0 hopMmpoBaTb HebonbLne

cobcTBEeHHOE owmnbKkmn

CyXAeHune un

OLEHKY

VHdopMaunu.

Bnapetsb: - YacTun4yHoe HecuctemaTtunyecko | B YcnewHoe un
HaBblKaMu B/lafeHmne e MpuMeHeHne cucTemMaTU4YeCcKoOM | cucTeMaTuyeckoe
onpepeneHns HaBbIKamMu HaBbIKOB npUMeHeHnn npuMeHeHne
npakTU4ecKux HaBbIKOB HaBbIKOB
nocnencTsui jonyckatTcs

N3J10)KEHHOI 0 npobensi

peweHna 3aga4un.

OlMK-1: CnocobeH ncnosib3oBaTb U NpPUMeHATb yHAAMeHTasibHble U NMPUKIa4Hble MegULNHCKNE, eCTeCTBEHHOHAaY4YHble
3HaHWA ANna NOCTAaHOBKU N pelleHnsa CTaHO4apPTHbIX U UHHOBALMOHHbLIX 3a4a4 I'IpOCpeCCVIOHaJ'IbHOVI 0eAaATesIbHOCTU

OlK-1.3 NpuMeHaeT pyHOaMeHTallbHble eCTeCTBEHHOHay4YHble 3HaHUA 15 pelleHus npodeccnoHanbHbIX 3a4a4y

3HaTh: MEeTObl U
MeTOANKN
MCMOoNb30BaHUS
dyHAAMEeHTaNbHbIX
eCcTeCTBEHHOHaY4H
bIX 3HaAHWUI oNna
MOCTAHOBKU "
peweHus
CTaHAapPTHbIX 1
MHHOBALIMOHHbIX
3apad
npogeccnoHanbHo
N NesTeNnbHOCTW.

®dparMeHTapHble
3HaHUA

HenosiHble 3HaHuA

CcdopMupoBaHHsble,
HO cofepxaluune
oTAesIbHble
npobensbl 3HaHUA

ChopmMupoBaHHble
cncTemaTmyeckume
3HaHuA

YMmeThb:

YacTn4Hble ymeHuns

HenosnHble ymeHns

YMeHns nosHeole,

CchopmMupoBaHHbIe

MPUMEHATb jonyckatTcs yMeHus
(hyHOaMeHTaNbHble HebonbLne

€CTeCTBEHHOHAY4H owmnbKkmn

ble 3HaHWS ansd

pewleHuns

npogecCcruoHa bHb|

X 3a4au.

Bnapetb: YacTu4Hoe HecuctemaTtuydecko | B YcnewHoe n
npuHUMNaMn n B/lafeHmne € MpUMeHeHne cucTemMaTU4eCKOM |cuctemaTmyeckoe
MeXxaHn3MaMu HaBblKaMu HaBbIKOB npuMeHeHnn npuMeHeHne
peLieHuns HaBbIKOB HaBbIKOB
CTaHOAPTHbLIX 1 JonyckawTcs

MHHOBALMOHHbIX npobenb

3ajad
npogeccruoHaibHO
N 0eaTenbHOCTH
Ha ocHoBe
dyHOaMeHTalbHbIX
ecTeCcTBEeHHO-
HaYYHbIX 3HAHWNA.

CNTYaUMNOHHbIE
3a4ayun, TecCThbl

7.3. TunoBble KOHTPOJibHbIE 3aAadHUA U UHbI€ MaTepuabl, He06XOAMMbIe AJNA OULeHKHU
3HaHUW, YMEHUNA, HaBbIKOB U (U1K) onNbiTa AEATEeNILHOCTU, XapaKTepUu3yloLWwux Tanbl
cdopMUpoBaHMA KOMNETEeHLU ! B Npouecce ocBoeHusa obpasoBaTesibHOW NPOrpaMMmbl

KOHTpOJIbHbIe BOMPOCHI N 3a4aHUA 019 NPOBefeHNs TeKyLero KOHTpois

TeKyLLINIA KOHTPOJIb TEOPETUYECKUX 3HAHUM, MPAKTUYECKNX YMEHUA N HAaBbIKOB OCYLLIECTBASIOTCA
npu 3awmTe nabopaTopHbIX paboT 1 caavye Moaynen No OKOHYAHUN N3YYEHUS KaXK Aol TEMBI.
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Cpaya Kaxxaoro Moaynsi npeaycMaTpuBaeT YCTHbIN OTBET U TECTUPOBAHUE, YTO NO3BOJIAET AaTh
MOJIHYIO OLIEHKY 3HAHWUIA CTYZIEHTOB.

1. OnpegennTe BUA rmbprnamnsaLmnm BCEX aTOMOB B COEINHEHUSX:

CCl4; H2CO3; C6H5-CH3; H-C=C-CH=CH2; H2C=C=0;
CH3-C=N; CO2; H2C=CH-C=0;
H

2. OnuwunTe CTpPOEHMEe CreaylWwnx coeanHeHnn HabopoMm npeaesbHbIX CTPYKTYP U Me30-
dopmynon:

a) CH2=CH-CI 6) CH3-CH3 B) CH3-C=0 r) CH2=CH-CH=CH2
H
A) CH3-CH=CH-CH=CH2 e) H-C=0 ) H-C=0 3) CH3-NO2
OH NH2

3. Ncxops ns aHanmsa s3NeKTPOHHbLIX CMELEHWIA, onpenennTe caMbln CTabubHbIA KAaTUOH:

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

4. OnpenennTtb abCONOTHYIO N OTHOCUTENbHYIO KOHUIYypaLmIo:

NH2
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5. [NawnTe Ha3BaHue no NKOMAK:

CH3

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

CH2-OH

6. YKaXuTe KOHeYHbIN NpoayKT X4 B Lenu npespaLleHni:

7. PacwundpoBaTb CxeMy MpeBpaLleHnii, Ha3biBasi peareHTbl U NPOAYKTbl peakLunii, ykasas nx
MeXaHu3M

8. KosbyaTo-uenHasa TayToMepus MOHOCaxapunaos. AHOMeEp®I.

9. Ha KakKoOM CBOWCTBE I/110KO3bl OCHOBAHO onpeaneneHmne ee B Brnonornyecknx XnOKocTax?
Ha3oBUTe peakuunun, UCrosib3lyemMble B KJIMHUKE A4 onpefeneHus riaoKo3bl B MoYe.

10. HanuwuTte CTpoeHune: Caxapo3bl, MaJIbTO3bl, JIaKTO3bl, uennobunossbl. YKaKnte, Kakme
Ancaxapunabl obnagatoT BOCCTAHOBUTESIbHbIMW CBOMCTBAMMU.

11. HanuwunTe 6Mo3HbIE hparMeHThbl FMasypPoOHOBOM KNCNOTbl, XOHAPOUTUHCYbATOB, renapuHa.

12. Jinnnasl, cogepxaline oCcTaToK ravuepuHa

1 uepebpo3ngbl

2 raHrano3nasl
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3 NeunTUHbI

4 conHronnnnabl

5 KapanoannunHebl

13. lNpeawecTBeHHNK 3MKO3aHOUA0B

1 nanbMmuTaT

2 apaxuHaT

3 apaxupoHaT

4 cTeapaT

5 oneaT

14. ®ochonmnuabl

1 neynTUHBLI

2 KapaAnoannnHbl

3 aunnaraMuepuHbl

4 yepamnabl

15. K rpynne 3ankKo3aHOMUA0B OTHOCATCS

1 npocTarnaHauHbI

2 NpoCTaUNKINHbI

3 TpoMbBOKCaHbI

4 NnenKoTpueHbI

5 nsonpeHounabl
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KOHTpONbHbIE BOMPOCHI U 3a4aHna 418 NpoBeAeHNs NPOMEeXYTOYHOW aTTecTaumm
Bonpocbl K 3K3aMeHy A1 NMpoBeAeHUs NPOMeXXYyTOYHON aTTecTaunm

1. DHepreTuka: gopmbl paboThbl, SHEpreTnKa BUOXUMMNYECKUX NMPOLLECCOB

. 2. PaBHOBecue. Peakunu nepeHoca rpynn. OKNC/INTESIbHO-BOCCTAaHOBUTEJIbHbIE peakuun.
3. DHTanbNmaA U 3HTPonusa. TensioTa peakunm u KasopnMmeTpus.

4. KaTtanuni. OCHOBbI KaTann3a BUoxmmMm4yeckmnx rnpoLLeccos.

5. Boga kak pacteopuTesnb. Boga n meTtaH. CTpykTypa BOoAbl 1 Nbaa. napataums.

6. N'mapocdobHble B3aumMoaencTBMs. PACTBOPMMOCTb B BOZE XKUPHbIX KUCOT. PAacCTBOPMMOCTL B BOAE
MeTaHa. 9(pdeKT «MaCNsaHbIX Kanesnb».

7. OKMCNUTENIbHO-BOCCTAHOBUTEJIbHbIE peakunn. Bbuonornyeckue
OKUCIINTENIbHOBOCCTAaHOBUTEJIbHbIE Maphbl.

8. Biomonekynbl. Ba)Helnne Kaaccbl COegnHEHNN.

9. ObLas xapaKTepucTukKa yrnesonoB 1 ux bnomeomunHcKoe 3HadyeHne. OyHKUWUN yrieBoa0B.
Knaccngpumkaymsa: MoOHO-, oU- U nonamncaxapuibl.

10. MoHocaxapuibl. BaxxHenwmne npeactaBuTenn n nx CBoMCTBa. HacneacreeHHble HapyLLeHNS
obMeHa ranakTo3bl U PPYKTO3bl. [NOKO3a Kak BakHenLwun metabonnt yrnesoaHoro obmeHa.

11. Mpon3BoAHbIE MOHOCAXapUAOB: MHOrOATOMHbIE CMIMPThI, aMUHOCAaXapa, CMaJioBble KUCO0ThI,
rANKO3MAbl, Ae30KCcMcaxapa, ypoHOBbIE KUC/OThI.

12. Ba)xHelLwmne npeacTaBuTenn ancaxapnaoB. CTpoeHue, CBOMCTBaA U Bronornyeckasn posb.
fmaponns. HacneacTBeHHble HapyLeHUs obMeHa Ancaxapuaos.

13. Nonucaxapupabl. XMMN4YeCcKoe CTpPoeHWe, CBONCTBA, buonormnveckas ponab. Knaccnpumnkaums.
Fomononucaxapugabl. Kpaxman, rnmkoreH. 43/57

14. T MnKo3aMUHOrIMKaHbl (Mykononmncaxapugbl). Npegcrtasutenn. MNpoTeoranKaHsbl
(MykonpoTeunabl). Cnanosbie KncnoTbl. CTpOeHMe, CBOWCTBA M PoJib B OpraHmn3me.

15. O6Lwaa xapakTepUcTuUKa AMnNnuaoB 1 nx bnomeamunMHCKoe 3HavYeHne, QyHKUUN,
Knaccudpumnkaums.

16. OMbliseMble U HeoMbligseMble nunnabl. OCHOBHbIE npeactaBuUTeEN I TpUaunrinueposios,
rAMKONUNUAoB, ravuepodochonunnuaoos, CPOUHIONNNUA0B N CTEPONLOB.

17. CTpoeHne nunmnpos. XKMpPHbIE KUCNOTbI, UX CTpoeHne. OCO6eHHOCTU CTPOEHUS XXUPHbIX KUCNOT
NIMNNA0B YenoBeka. HacblWeHHbIe, MOHO- 1 NMOJIMHEHACILLEHHbIE XXPHbIE KUCO0ThI.

18. Tpnaunnranueposbl. PyHKUNKN, CTpoeHne. [epekncHoe oKnceHne annnaos.

19. ®ochonmnnabl. CTpoeHne OCHOBHLIX NMpeacTaBuTenen - pochatnaHas KNCNOTa,
pochaTuguncepuH, pochaTnonnsntTaHosaMuHd, pochaTULNIXOSINH.

20. BaxxkHenwmne npeactaBmtTeny rankonunmuaos. CTpoeHne n yHkumn Lepebposnaos,
raHr1Mo3naoB U CybonmMnnaoB.

21. BaxkHenwue npenctasuTenun ramuepodochonmnnaos. CTpoeHne, CBOMCTBa U buonornyeckas
ponb hochaTuananHosuTona, 1m3opodochonmnmnaos.
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22. ChmHronunmnabl. XmuMmnyeckoe CTpoeHmne, CBONCTBa, buonornvyeckasn posb. Knaccndunkauyums.

23. Ctepouabl. XXen4Hble KNCNOTbI (MepBUYHbLIE U BTOPUYHBbIE). CTpoeHue n QpyHKUNUN. XonecTepuH.
CtepoungHble ropMoHbl. CTepongHble BUTaMunHbl. CepaeyHble rInKosngsbl.

24. AueTnn - KoA Kak npefluecTBeHHUK NMnuaos.
25. AMNHOKUMCNOTBI: 0bLline cBegeHus, bnonornyeckme hyHKLUN.

26. Knaccudumnkaumsa aMmmHokucaoT. OnTmndeckne ceomnctea. CTpyKTypa U PU3NKO-XUMUNYECKNE
CBOWCTBa aMUHOKNCIIOT. buosornyeckn akTMBHbIe NENTUAbI.

27. LiBeTHble peakunn Ha 6enKn 1 aMUHOKNCNOTHI.
28. AMMHOKWNCIOTHbIN aHann3. NoHoobMeHHas xpomaTorpadgus cBoboaHbIX aMUHOKWUCIIOT.

29. XapakTepuctunka 6enKoBbiX BeLLECTB. DieMeHTapHbI cocTaB benka. 3HavyeHne 6enkos Os
opraHusma: 6enkun - pepMeHThl, 6enKK - FOPMOHbI, CTPYKTYpHbIe Benkun 6enkn - penenTopsl,
TpaHCNoOpTHbIe 6enkun, aHTuTena.

30. ®M3MKO-XMMYECKMe CBONCTBa BEeNKOB: paCcTBOPMMOCTbL N coaep>XaHne 6esikoB B pacTBOpax.
OeHaTypaumnsa 6enkos. icnonb3oBaHMe Npouecca AeHaTypauun B meguumnHe. 44/57

31. Tunbl cBA3en B Monekye benka.

32. Pa3mepsbl U hopma benkoBbix Mosiekys. FnobynapHbie u pubpunnsapHele 6enku. Pasnnuns nx Bo
BTOPUYHOMN N TPETUYHOW CTPYKTYypE 1 NO CBOMCTBaM.

33. NepBuYyHasa cTpykTypa benka. MeToabl onpeneneHns aMMHOKUCIOTHOIO cocTaBa berska.
3aBNCMMOCTb BMoONOrnyecknx CBONCTB 6esika OT UX NePBUYHON CTPYKTYPSI.

34. BTopuyHas CTpykTypa 6enka. KoHdurypaumnsa nenTuaHon Luenu. 3HavyeHne BOAOPOLHbLIX CBA3EN
B CTabunmsaumm BTOPMUYHOM CTPYKTYPbI.

35. TpeTu4Has n YeTBepTUYHAS CTPYKTypa 6eska. Tunbl CBA3en: 3aBMCUMOCTb Bronornyeckom
aKTMBHOCTM 6e/IKOB YeTBEPTUYHOW CTPYKTYpPbl: KOONepaTUBHbIE U3MEHEHUSA KOHOPMaLIUK
npoToMepoB (Ha NpumMepe remoraobuHa B cpaBHeHUN C MUOrI0bnHom). KoHpurypaumna 6enkoBbix
MOJIEKYJI.

36. Knaccudumnkauunsa 6enkoB. BaxkHenlwve npeactaBUTe M NpoTEMHOB 1 NPOTENOOB.
Buonornyeckne cyHkumm 6enkos. UameHeHne 6en1KOBOro coctaBa Npu OHToreHese 1 6bonesHax

37. HykneonpoTteunabl. Posib MuLwepa B n3y4eHUN HyKNeonpoTenaos. XMMUYeCKUin COCTaB
6enkoBor 1 NnpocTteTuyeckon rpynnel. CTpoeHne xpoMmocoM. CamocbopKa HyKNeonpoTenaHbIxX
YyacTuu,.

38. XpomonpoTengbl, remornobuH, mmornobuH, Kkatanasa, LUMNTOXPOMOKCMAa3a, LMTOXPOMbI. X
XnMmn4yeckasa npmpoga n 3Ha4yeHme ona opraHmM3ma.

39. F'emorno6bumH. CtpoeHue n ceoncTBa. OKcu-, kapbokcu-,kapb- meTremornobuH. Bapnauynm
NepBMUYHON CTPYKTYPbI U CBONCTBa remMornoburHa. FremornobuHonaTum.

40. AHOManbHble popMbl remornobuHa. N'emornobnHonaTn, CepnoBMAHOKIETOYHAA aHEMUS.
41. I nukonpoTenabl. CTpoeHue n QPyHKLUN YrN1eBOAHON YacTu MIMKONpoTenaos.
[MMKO3aMUHOIMINKaHbl 1 NpoTeorankaHbl. CnasoBble KUCJIOThI, FenapuH, rmajaypoHoBas KNCaoTa,

XOHOPOUTUHCEPHAd KUC0Ta: CTPOeHMe, pacnpocTpaHeHne n pyHkuun. NpuMmeHeHua B megunumHe.

42, ®occhonpoTenabl. CNocob cBA3N NPOCTETUYECKON rPpynmnbl C 6€/IKOBbIM KOMMOHEHTOM.
3HayeHve B 0bMeHe BellecTB. MeTanonpoTenabl 1 nx bronornyeckas posib B TKAHEBOM AbIXaHUW.
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43. JInnonpoTenabl. XMMNYECKOEe CTPOEHWE, NPpeacTaBUTeNU, posib B obMeHe BewecTB. CocTas 1
CTpOeHMne TPaAaHCNOPTHbLIX INNONPOTEN[0B KPoBU. MnepannmugeMmunn.

44. MeToabl BblAeNeHNs U aHann3a 6enkKoB: BbiCa/inBaHne, onanns, reab-punbtpaumns,
anekTpodopes B NOINAKPUIAMNAHOM refie B NpucyTCTBUM goneunscynbgaTta HaTpus.

45. CTpyKTypa 1 h1U3NKO-XUMNYECKNE CBOMCTBA NMYPUHOBbLIX U MUPUMUIANHOBbLIX OCHOBAHWIA.
BriomennumHCKoe 3Ha4yeHue.

46. CTpyKTypa HYKJ1e031na0oB U HyKNeoTuaoB. HoMeHknaTypa.
47. Npon3BoaHbLIe afeHO031Ha, F'YaHO3MHa, TMNoKCaHTUHa, ypauuia n LNTo3nHa.
48. CTPYKTYpPHbIE KOMMNOHEHTbI HYKJIEMHOBbIX KNCIOT. IX XNMMMNYecKoe CTpoeHune.

49. CoBpeMeHHble npeacTaBaeHus o xuMmmnieckom ctpoeHun OHK (YoTcoH, Kpuk).
KoMnanmMmeHTapHOCTb ocHoBaHWUN. MNpaBuna Yapradpda. Bugosas cneumnpmnyiHocTb, KOahpuumeHT
cneundgunyHocTn OHK. OeHaTypauma n peHatuBauna AHK. T'mbpugnsaumna OHK - AHK, OHK - PHK.
buonornyeckasa posb AHK.

50. XuMnyeckoe ctpoeHumne PHK. OcobeHHocTun cTpoeHuns u-PHK, T-PHK 1 nx ponb B opraHmnsme.

51. CTpoeHune xpoMaTuHa.

7.4. MeToaunyeckue MaTtepuasnbl, onpeaensiowme npouenypbl oOueHMBaHUA 3HAHUM,
YMEHUMW M HaBbIKOB, U ONbiTa AEATEJIbHOCTU, XapaKTepu3ylowux 3Tanbl (popMuMpoBaHua
KOMNeTeHUunn

KpuTepun oUeHKN 3HAHNN CTYAEHTa Ha dK3aMeHe OueHKa «OT/INYHO» - BbICTaB/AETCA CTYLAEHTY,
MoKa3aBLIEMY BCECTOPOHHMNE, CUCTEMATU3NPOBAHHLIE, FyBOKMe 3HaHUS y4ebHOoM nNporpamMmel
ONCUMNMANHBI N YMEHNE YBEPEHHO NPUMEHATb X Ha NPaKTUKe Npu pelleHnn KOHKPEeTHbIX 3ajau,
cBoboaHOe 1 NpaBuibHOe 060CHOBaAHME NPUHATLIX pelleHnin. OUueHKa «X0pPOoLLO» - BbICTaBSETCS
CTyOEeHTYy, eC/in OH TBEPAO 3HaeT MaTepuas, FPaMoOTHO U MO CYLIEeCTBY U3naraeT ero, ymeer
MPUMEHATb MOJIYyYEHHbIE 3HAaHUSA Ha NPaKTUKe, HO OOMyCKaeT B OTBETE WM B pelleHnn 3aaa
HEKOTOpPble HETOYHOCTUW, KOTOPbIE MOXKET YCTPaHUTb C MOMOLLbIO AOMOJHUTENbHbLIX BONPOCOB
npenogaBaTtens. OueHKa «yOB/IETBOPUTESIbHO» - BbICTaB/IAETCA CTYOEHTY, MoKasasLwemy
(hparMeHTapHbIN, pa3pO3HEHHbIN XapaKTep 3HAaHWN, HEAOCTAaTOYHO NpaBuJibHble POPMYJIMPOBKU
6a30BbIX MOHATUN, HAPYLWEHMNS JIOrNYECKON NOCNen0BaTENIbHOCTM B U3JI0XKEHUW MPOrPaMMHOro
MaTepuasa, HO NPV 3TOM OH BNafeeT OCHOBHbIMW pa3aesamm y4ebHonm nporpaMmmbl, Heo6XoANMbIMU
ONnsa panbHenwero oby4eHns n MOXKeET NPUMEHSATb MoJTly4YeHHble 3HaHUs Mo obpasuy B CTaHAapTHON
cuTyaumnn. OueHKa «HeynOBNETBOPUTESIbHO» - BbICTABASETCS CTYOEHTY, KOTOPbIN He 3HaeT
6osbLUen YaCTU OCHOBHOIO COAEPXKaHUS y4ebHOM NporpamMmbl ANCLUMJINHBI, ONYCKaeT rpybbie
OLWNB6KN B hOPMYJSIMPOBKAX OCHOBHbIX MOHATUNA AUCLUMUMJVHBLI N HE YMEET UCMN0JIb30BaTb MOJyYeHHbIE
3HaHUSA NPU PELUEHNN TUMOBLIX MPaKTUYECKNX 3aday. Kputepum oueHKN 3HaHNN CTYOEeHTOB Npu
npoesefeHUn TectupoBaHusa 46/57 OueHKa «OT/IMYHO» BbICTaABJIAETCA NPU YCJI0BUM NPaBUIIbHOIO
OTBeTa CTydeHTa He MeHee YyeM 85% TeCTOBbIX 3adaHnn; OueHKa «XOpOoLlo» BbICTaBASAETCS NMpu
yCJ/I0BUM NPaBuJIbHOro OTBETa CTyAeHTa He MeHee YyeM 70% TecToBbIX 3agaHni; OueHKa
«y[OBJIETBOPUTEJIbBHO» BbICTABJAECTCS MPU YCJOBUN NPAaBUJIbHOIO OTBETa CTyAeHTa He MeHee 51%
TecToBbIX 3agaHnin; OueHKa «HeyoOBNETBOPUTESIbHO» BbICTAB/IAETCH MPW YCJ0BUX MPaBUIIbHOIO
oTBeTa CTyAeHTa He MeHee 4eM 50% TeCcToBbIX 3a4aHWN.
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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/utils/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

BacunbeBa, C. B. BuoopraHuyeckasa xumus : y4yebHoe
rnocobue nna Bysos / C. B. BacunbeBa. — CaHkT-MeTepbypr :
NaHb, 2024. — 104 c.— URL:
https://e.lanbook.com/book/460532

https://e.lanbook.com/book/460532

Mouynbckas, H. H. BuoopraHuyeckas xmmMuns : y4ebHuK ans
By308B / H. H. Mo4ynbckasg, H. E. MakcumosBa, B. B. EMenbaHoB
; NoA4, Hay4yHon pepakuwuen B. H. YapywwnHa. — 2-e u3g.,
nucnp. n gon. — Mocksa : Usgatenbcteo OpanT, 2025. — 108
c. — (Bbicluee obpasoBaHue). — ISBN 978-5-534-08085-8. —
TeKCT : 9N1eKTPOHHbIN // Obpa3oBaTenbHasa NnaTgopma
HOpanT [canT]. — URL: https://urait.ru/bcode/562929

https://urait.ru/bcode/562929

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

TiokaBkMHa, H. A. BnoopraHunyeckasa xmmus : y4ebHuk / H. A.
TiokaBkuHa, 0. U. baykos, C. 3. 3ypabsH. - MockBa : T30TAP-
Mepua, 2024. - 416 c. - ISBN 978-5-9704-8434-0. - TeKcT :
3NeKTPOHHbIN // DBC "KoHcynbTaHT cTyneHTa" : [canT]. - URL

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

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

BroopraHnyeckas XMMuns: pykoBoACTBO K MPakKTUYECKUM
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

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

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

Mouynbckas, H. H. BuoopraHnyeckas xvuMus : y4ebHuK ans
By30B / H. H. Mouynbckas, H. E. MakcnmoBa, B. B. EMenbsiHOB
; oA Hay4Howm pepakumen B. H. YapywunHa. — 2-e n3g.,
ucnp. n gon. — Mocksa : UsgaTensctso OpanT, 2025. — 108
c. — (Bbiclwee obpasoBaHue). — ISBN 978-5-534-08085-8. —
TeKCT : aNeKTPOHHbIN // Obpa3oBaTenbHas NnaTdopMa
HOpanT [canT]. — URL: https://urait.ru/bcode/562929

https://urait.ru/bcode/562929

CywimnHckas, J1.B. bnoopraHmnyeckasa xmmus B oopmysax u

https://e.lanbook.com/book/206477
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Ha3BaHue Ccbnka
- 2-e n3a., ucnp. - CankT-NeTepbypr : JlaHb, 2022. - 164 c. -
TeKCT : 9N1eKTPOHHbIN. - 9BC NaHb. - URL:
https://e.lanbook.com/book/206477. - Pexxum gocTtyna: no
noanucke. - ISBN 978-5-8114-3398-8

8.3. NHOpPMaLMOHHO-TEIEKOMMYHUKaLMOHHbIE pecypcbl ceTu «MIHTepHeT»

3BbC «KoHcynbTaHT cTyaeHTa». Konnekumn: MegnumHa. 3gpaBooxpaHeHue (BMO), FNOTAP-Meana.
MpemMnym KOMMIEKT : CTyAdeH4YeckKasa 371IeKTpoHHasa bubnnorteka : cant / 000 «lMonntexpecypc».
dneKTpoHHasa bubanoTeka TexHn4Yeckoro Bysa. - Mocksa, 2012. - . - URL: 49/57
http://www.studentlibrary.ru/cgi-bin/mb4x - Pexxum pocTtyna: ana 3apeructpup. noab3oBatenen. -
TeKCT 3/IeKTPOHHbIN. ABnsAeTca anekTpoHHom bubnnotevHom cuctemon (36C), NnpepocTaBaatoLEN
[ocCTyn Yyepe3 ceTb NHTepHeT K y4yebHOM nuTepaType N AONONHUTENbHLIM MaTepuanam,
npuobpeTeHHbIM Ha OCHOBAHUW NPSAMbIX AOrOBOPOB C NpaBoobnagatenamMu. MoaHOCTbIO
cooTBeTCTBYeT TpeboBaHMAM enepanbHbiX FOCYyAapCTBEHHbLIX 00pa3oBaTeibHbLIX CTaHAAPTOB
TpeTbero nokonennsa (ProcC BO 3+) kK KoMnaekToBaHNIO 6MbINOTEK, B TOM YUCsie SNEKTPOHHbIX, B
4acTu hopMupoBaHMsa POHAOB OCHOBHOM U AOMNOJIHUTENbHOW NuTepaTypsbl, a4na CMo, BO u
acnupaHTypsbl. http://www.studentlibrary.ru/cgi-bin/mb4x Znanium.com. ba3oBas Konnekuns :
3/1eKTPOHHO-6MbnoTevHasa cuctema : cant / OO0 "HayyHo-uspatenbckuin ueHTp MHgppa-M". -
MockBa, 2011 - - URL: http://znanium.com/catalog (naTta obHoBneHunsa: 06.06.2019). - Pexxum
[OoCTyna: ANs 3aperucTpup. nosb3oBaTesien. - TEKCT: 31eKTPOHHbIN.PoHa IB6C opmupyeTcs C
y4eTOM BCeX U3MeHeHUn obpa3oBaTeibHbIX CTaHAAPTOB U BK/OYaeT y4ebHuKK, y4ebHblie nocobus,
YMK, moHorpaduun, asTopedepaThl, AuccepTaLunn, sHLUMKAONEeANN, CN0Bapn U CPaBOYHUKN,
3aKOHO4aTesIbHO-HOPMaTUBHbIE AOKYMEHTbI, CreLnalbHble Nepnogmvyeckme nsgaHnsa n usfaHus,
BbiNyCKaeMble n3gaTenbcTBaMmu By30B. http://znanium.com/catalog/ IPRBooks. ba3oBas konnekuuns :
9NEeKTPOHHO-6nbnnoTeyHasa cuctema : cant / O6LWECTBO C OrPpaHNYEHHON OTBETCTBEHHOCTbLIO
KomnaHwunsa "An MNMu Ap Meguna". - Capatos, 2010 - . - URL: http://www.iprbookshop.ru/586.html -
Pexxum gocTtyna: Ansa 3aperncTpup. noibdoBatenen. - TEeKCT /IEKTPOHHbLIN. ABnaeTcs
pacnpoCcTpaHeHHbIM 06pa3oBaTEbHbLIM 3JIEKTPOHHbLIM PECYPCOM A1 BbICLUNX U CPEAHMNX
cneumanbHbiX y4ebHbIX 3aBefeHNN, Hay4YHO-NCCIef0BaTENbCKNX MHCTUTYTOB, MyBANYHbIX
bnbnunoTek, npuobpeTatoWwMx KOPNopaTUBHbLIA OOCTYMN ANsi CBOUX 0byYatoWmMXcsl, npenogaBaTenen un
T.4. OBC BktoYaeT y4ebHy0 1 Hay4YHY0 TMTepaTypy MO HanpaBJIEHNSAM NOAMOTOBKU BbICLLUErO U
cpenHero npodgeccmoHanbHoro obpasoBanus. http://www.iprbookshop.ru/586.html HaunoHanbHas
351eKTpoHHasa bubnmnoTteka (HIB) : bepepanbHasa rocyaapcTBeHHas MHPOPMaLMOHHasA CUCTEMaA
CcanT / MMHNUCTEepCTBO KyNbTypbl Poccuinckon degepaummn, Poccuinckasa rocygapcreeHHas
bubnnoteka. - MockBa, 2004 - - URL: https://H36.pdh/. - Pexxnum gocTyna: gna saperncTpup.
nofib3oBaTesiel. - TeKCT: 31eKTPOHHbIN. HIb - npoekT Poccuinckom rocypgapcreeHHon 6ubnnorekn.
Ha4unHasa c 2004 r. MNpoekT HaunoHanbHasa anekTpoHHaa 6ubnmnorteka (H3B) paspabaThiBaeTcs
BeAYLLMMUN POCCUNCKUMKN BubAanoTekamm npu nogaepxke MnHncTepcTea KynbTypbl Poccuinckonm
®epepaumn. OcHoBHas uenb H3B - obecnevnTb cBOGOAHLINM AOCTYN rpaXxgaHaM Poccuimnckom
depepauymn KO BCEM U3AaHHbIM, U34aBaeMbIM U XPaHALWMMCA B POHAAX POCCUNCKMX BubnmoTek
N30aHMAM N Hay4YHbIM paboTaM, - OT KHMXKHbIX MaMSATHUKOB UCTOPUN U KYNbTYpPbl, 4O HOBEMLLINX
aBTOPCKUX Npoun3BeneHunii. B HacToswee Bpems npoekT HIb BktoyaeT 6onee 1.660.000
3/1EKTPOHHbIX KHUT, 6onee 33.000.000 3anuncen kaTtanoros. https://H36.pd/ eLIBRARY.RU. : Hay4Has
3/1eKTPOHHasa bubnnoTeka : canT. - MockBa, 2000. - . - URL: https://elibrary.ru/defaultx.asp. - Pexxum
OocTyna: Ans 3aperncTpup. nosb3oBatenen. - TeKCT: 31IeKTPOHHbIN. MNnaTtdopma eLIBRARY.RU
6bina cospaHa B 1999 roay no nHuumaTtmee Poccnnckoro poHAa pyHAaAMeHTalbHbIX UCCNeA0BaHNI
ans obecnevyeHnss pOCCMNCKUM Y4eHbIM 3JIEKTPOHHOIO A0CTYyMNa K BeAYLUUM MHOCTPaHHbLIM Hay4HbIM
n3paHuam. C 2005 rona eLIBRARY.RU Ha4vana paboTy € pycckoa3sbl4HbIMU My6AMKaLMAaMN U HblHE
ABNSAETCH BEOYLLEN SNTIEKTPOHHON BMBINoTEKON Hay4YHOW NMePMOONKN Ha PYCCKOM A3blKe B MUpE.
https://elibrary.ru/defaultx.asp CYBERLENINKA : Hay4YHasa anekTpoHHas bubnnoreka : canT. -
MockBa, 2014. - . - URL: https://cyberleninka.ru// - Pexxum pocTtyna: ans 3aperucrpup.
noJsib3oBaTesie. - TEKCT: 3N1eKTPOHHLIN. KnbepJleHnHKa - 3To Hay4YHasa 31eKTpoHHas bubnunoTteka,
MOCTpPOEHHas Ha NapagurMe oTKpbITON Haykn (Open Science), 0OCHOBHbLIMUK 3ada4aMun KOTOPON
ABASIETCA MONYNApU3aUna HayKU N HayYHOWN OeATENbHOCTN, 06LWECTBEHHbBIN KOHTPOJIb KayecTBa
Hay4HbIX NyBAMKaunn, pa3BuTne MEXONCUUMIMHAPHbLIX NCCIef0BaHNN, COBPEMEHHOIO MHCTUTYTA
Hay4YHOW peueH3nmn, NOBbILLEHNE UNTUPYEMOCTUN POCCMNCKON HAYKN N MOCTPOEHMNE NHPaCTPYKTYpbI
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9. MeToaunyeckue yKasaHusa ana oby4yalowmxcsa No OCBOEHUIO AUCUMNAUHBI (Moayns)

Paspnen / Tema MeTonbl 06yyeHus [Criocobbl Cpenctesa [PopMupyemble KOMMOETEeHL N
(cbopmbl) obyyeHuns

C YK@3aHNeM OCHOBHbIX Yy4ebHbIX 3/1eMEHTOB (ANOAKTUYECKMNX € ANHNLL) 0by4veHns
1 2 3 4 5
Paspen 1. OCHOBbI CTPOEHUA U peaKUMOHHOW CNOCOBHOCTU OpraHMYeckux coeguHeHun.BeepgeHue B chanp-nekums, n3y4eHue lyCTHas OnK -1.3
npeameT. Tema 1.1. Knaccucdukaums m HOMeHKJIaTypa oOpraHu4eckux coeguHeHun. bnoopraHnyeckas OO6BACHUTENBHO  |[HOBOrO
XUMUS KaK BETBb XMUKN, N3yYatoLLas CTPOEHME N MexaHM3M YHKLNOHMPOBaHUA BUONOrn4ecKn BaXKHbIX MAACTPaTUBHBLIN [y4ebHoro peyb VK-1.1
MOIEKYJT C MO3ULLINIA OPraHnyeckon xmumMnn. MNMpeameT, 3aja4vm N MmeTobl 6MoopraHmnyeckon XumMmumn. MpuYmHsbl MaTepuana AHanun3npyeT 3agadvy, Bbloensas
cooTBETCTBUA BUOOpPraHnyYeckmnx coeguHeHnn obecnedeHmnto bBruonornyeckux pyHkLMn. OpraHnyeckas XMmMms - lee 6a3oBble coCcTaBAsOLWMNE,
byHOamMeHTaNbHaa ocHoBa BMOOpPraHMYecKon XumMmmmn. buoopraHnyeckas xummsa - dyHgameHT buonornyeckon OCYLLeCTB/SET AEKOMMNO3ULINIO
XuMun. OBLLHOCTb 1 pasnnymnsa NpeaMeToB OpraHMyYeckon, buoopraHn4yeckom n GBNoNOrn4ecKon XuMmN. Baga4dn
BHavyeHne BMoopraHN4YeCcKon XMMnmM B CUCTeMe MeanUNHCKOro obpa3oBaHmns. Bknag oTe4eCcTBEHHOM LWKOJIbI
Y4EeHbIX B pasBuTue brnoopraHnyeckom xumMmun.  Knaccudukaums 7] YK-1.2 HaxoanT un
KNnacCUUKaLMOHHbIE  MPU3HAKWN OPraHMYeCKnX CoOeAUHEHU: CTPOEeHNe Yr1epoHOoro ckeneTa u npupoaa KpUTUYeCKN aHanu3npyeT
byHKUMOHaNbHOW rpynmnbl. PyHKLMOHabHbIE FPYNMbl, OPpraHn4yeckne pagukabl. Buonornyeckn Ba>kHole MHMopMauunio, HeobxognMMyto
KN1aCCbl OpraHNYeCcKUX CoOeANHEHW: CNUPThI, MEeHObl, TUOAbLI, 3PUPBLI, CYyNbdUAbI, anbAernibl, KETOHbI, 0N pelleHns NocTaBaeHHOMN
kapOOHOBbIE KUC/I0TbI U UX NPOU3BOAHbIE, CYIb(hOKNCNOTLI. FTOMosiornyeckue pagbl. FreHeTnyeckas CBa3b Bagayun
KJ1IaCCOB KaK OCHOBa XMMW4YE€CKOM 3BONIOLNN. Buabl HOMEHKNaTypbl: TPMBMalbHaaA U MeXAyHapoaHas
(cncTemaTmnyeckasn) HomeHknaTypa VNKOMAK. Pa3HOBUAHOCTY MeXAYHapOAHOM HOMEHKNATypbl - YK-1.3 PaccmaTpuBaeT
BamMecTuTesbHas 1 paankanbHO-PYHKLNOHAIbHAA HOMEHKNATYpPbl. 3Ha4YeHe 3HaHNA HOMEHKaTYpbl BO3MO>XXHbl€ BapaHTbl peLueHmns
OpraHMyYeckux coegmHeHnn onsa spada. OCHOBHbIE aIrOPUTMbI cncTeMaTuyeckom Baja4u, oLeHnBas nx
HOMEHKNaTypbl. SnemMeHThl CTPYKTYpbI: ponoHaYanbHas CTPYKTYpa, XapakTepucTmnyeckas INOCTOMHCTBA N HEAOCTaTKN
byHKLUMOHanbHasa rpynna, 3amectutenu (pagnkasbl, He rnaBHble MYHKLUMOHAsbHbIE FPYMMbI, FrasioreHbl).
CTapLwmMHCTBO YHKLMNOHAbHbIX FPYMM, X OKOHYaHWUSA B Ka4yeCTBe NPUCTaBKN WAN FNaBHOW MYyHKLNN. PU3NKO-
XUMUYEeCKne MeToAbl BbIAEIEHNS U NCCNIEA0BaHNA OPraHNYeckKnx CoegnHEHNn, MetoLme 3HavyeHne ans
61OMeANLIMHCKOrO aHaNn3a: IKCTPaKLUs, XxpoMaTorpadus, NoNspuMeTpus, MHPpakpacHas n

NbTpadunoneToBass CNEKTPOCKOMNUSA, MacC-CMeKTpoMeTpus.
Tema 1.2. Teopusa CTPOEHUA OpraHn4eckux coeguHeHiun A.M.bytneposa. Tema 1.3. Nsomepun nekums-becena, [M3yveHue lycTHas YK-1.3 PaccmaTpuBaeT
OpraHM4eckKux coeMHEeHUN. Teopusa CTPOeHNs opraHNYeckmnx coeanHeHmnit A.M.bytneposa. OCHOBHbIe 06BACHUTENBHO  [HOBOrO peyb BO3MOXXHblE BapuaHTbl peLleHns
nonoxeHnsa. CTpykTypHble (hopMyibl. XapakTep aToMa yraepoa ro nojoXKeHuto B Lenu. isomepus Kak MNNOCTPaTUBHLIA [y4ebHOro Bagayun, oueHmBas nx
cneumnduryeckoe ABIEHNE OpraHNYeCcKon Xummn. Buasl nsomepmnn. NMpocTpaHCTBEHHbIE NMPeACTaB/eHNS B MaTepuana INOCTOMHCTBa N HEJOCTaTKN

OpraHuyeckon xmmumn. TeTpasapuyeckas Mogesnb aToMa yriepoda. BaxxHenwme noHATUSA CTEPEOXUMUMN -
KOH(bopMauna n KoHpurypaums. CtepeoxmMmnyeckme opmysbl. KoHdopMaumm oTKpPbITbIX Lenen. BpaweHne
BOKPYI OAMHAPHOW CBA3W KaK MpUYMHa BO3HMKHOBEHUS Pa3/iIMyHbIX KOHpopMaLuunin. NMpoekunoHHble hopMy bl
HbtomeHa. MNMpocTpaHcTBeEHHOE cOamKeHne onpeaeneHHbIX y4acTKOB Lenu Kak ogHa U3 NpudnH
NpenMyLLecTBEHHOro 06pa3oBaHNs NATU- N LWECTUYNEHHbIX LMKI0B. JHEepreTuyeckas xapakTepuctmka

YK-1.2 HaxoaunTt n
KPUTUYEeCKN aHann3npyeT
MHopMaumo, HeobxoanmMyto
I019 peLleHns nocTaBsIeHHON
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KOH(OPMaLMOHHbBIX COCTOAHWUIA: 3aC/IOHEHHbIE, 3aTOPMO>XEHHbIE, CKOLLIEHHble KOHdopMaunn. KoHdopMauun Bagadn
(Kpecsio, BaHHA) LUMKINYECKMX COeQNHEHMN (LMKNOreKcaH). AKCMasibHble U 9KBAaTOPUasibHbIE CBA3U.
KoHopMaunm n peakUnMoHHas cnocobHOCTb Mosekyn. PakTopbl, BAMAIOLWNE Ha KOH(pOPMaL MO MOJIEKY .
BHa4yeHne KOHMOopMaumin 61UOOrnYecKn Ba)KHbIX MOJIEKYJI.
VK-1.1
AHanmsnpyeT

Bandavy, Bolaenss ee 6asoBble
COCTaBAsALLINE, OCYLLLECTBAAET
INeKoMMo3unLuio 3a4a4m

Tema 1.4. B3aumHoOe BAMAHUE aTOMOB: NPUYUHbI BOSHUKHOBEHUA, BUAbI U cnocobbl ero nepepayu B
MoJIeKyJlaX opraHu4eckux coegmHeHun. Tema 1.5.KNCNOTHOCTbL U OCHOBHOCTb OpPraHu4YecKmux
coepuHeHmn.ConpsxerHune. ConpsxxeHne B OTKPbITbIX Lenax (Mu-MNu). KoHbormpoBaHHble cBA3W. JueHoBble
CTPYKTYpPbl B BMONOrn4eckn BaxKHbIX coeguHeHunsax: 1,3-aneHsl (byTagneH), nonmersl, anbga,beTa-
HeHacblleHHble KapboHUbHbIEe coeanHeHNs, KapbokcunbHas rpynna. ConpsaxeHne Kak gakTop ctabunmsaunu
cncTembl. IHeprua conpsxxeHus. ConpsxeHue B apeHax (Mu-Mun) n B retepoumnknax (p-Nu). ApoMaTNYHOCTb.
KprTepnn apoMaTUYHOCTUN. ApOMaTUYHOCTb BeH3omaHbIX (beH30n, HahTannH, aHTpaueH, peHaHTpeH) n
reTepounkanyecknx (pypaH, TmoteH, NMpPPosa, UMNUAA30/, MUPUANH, MUPUMULANH, MYPUH) COEANHEHUN.
LLInpokas pacnpoCTPaHEHHOCTb COMPSXXEHHbIX CTPYKTYP B OMONOrNY4eCcKn BaXKHbIX Moekynax (MoptuH, rem n
inp.). Monspusaumns cBA3en N 3NeKTPOHHbIE 3PPEKTbl (MHOYKTUBHbLIA 1 ME30MEpPHbIN) Kak Npu4nHa
HepaBHOMEPHOro pacnpenesieHNs 3/1eKTPOHHON MJIOTHOCTU B MOoJieKy e, 3aMeCcTUTENN - 3JIEKTPOHO40HOPbLI U
PJIeKTPOHOaKLenTopbl. Ba)kHenwmne 3amMecTuTenn n nx 3aeKTPoHHbIe 3 MEKTbl. INEeKTPOHHbIE 3P DEKThI
BamMecTuTeslen N peakuMoHHas cnocobHoCTb Moneky . [paBuio opueHTaumm B 6€H30/1bHOM KoJibLie,
BamecTuTenn | n Il poga. KNCNIOTHOCTb M OCHOBHOCTb HENTPaJIbHbLIX MOJIEKYJ1 OPraHNYeCKnX COeANHEHUIN C
BOAOPOACOAEPXKALLMMN DYHKLMNOHAIbHLIMU rpynnamMm (aMuHbl, CMNPTbI, TUOALI, PeHOosIbl, kKapboHOBbIE
KNCNOThI). KNcnoTbl n ocHoBaHusA no bpeHcTteny-Jloypu un Jitoncy. ConpsixkeHHble napbl KUCA0T U OCHOBAHWNA.
KNCNOTHOCTb M CTabunbHOCTb aHMOHa. KomyecTBeHHas OLeHKa KUCIOTHOCTMN OPraHnyYecknx cCoeauHeHun no
BennyYmMHaMm Ka n pKa. KNCNOTHOCTb pa3/InyHbIX KJ1aCCOB OpraHnyeckmnx coeanHeHnin. ®akTopel, onpegensowme
KWCJIOTHOCTb OPraHNYeCKUxX CoeanHEeHN: 3NeKTPooTpmLaTesIbHOCTL aToMa HemeTanna (C-H, N-H, n O-H
KNCNOThI); MNOSIAPU3YEeMOCTb aTOMa HemMeTasnna (CNMPThl U TUOJbI, TUOJIOBLIE SAbI); MPUPOAa paankana (CnupThl,
beHosbl, KapboHOBbIE KUCNOTbI). OCHOBHOCTb OpPraHNYeCKnUx CoeauHEeHNN. N-0CHOBaHUS (reTepoumnkibl) n Mu-
OCHOBaHMA (aJIkeHbl, ankagneHbl, apeHbl). PakTopbl, onpeaenso e 0CHOBHOCTb OPraHNYeCKUX COeANHEHWNIA:
BIeKTpooTpuLaTeNbHOCTb reTepoaTtoma (O- n N-ocHOBaHUA); NOAAPU3yeMoCTb aToMa HeMeTanna (O- n S-
OCHOBaHMA); Npupoda paankana (anndaTnyeckne n apomaTmieckme aMuHbl). 3Ha4eHNE KNCII0THO-OCHOBHbIX
CBONCTB HENTPaJibHbIX OPraHNYeCcKnx MoaeKy ANa X peakunoHHON cnocobHoCcTu n buonornveckom
AKTUBHOCTW. BoaopoaHas CBA3b Kak crneundurnyeckoe NposiBeHne KUCIOTHO-OCHOBHbIX CBONCTB. ObLme
BaKOHOMEPHOCTU PeaKLNOHHOM CNOCOBHOCTN OpPraHNYeCcKNX COEANHEHNIA KakK XUMMYecKas OCHOBa MX
Bronormnyeckoro hyHKUMOHNpoBaHNSA. Knaccudurkaums peakumin opraHn4eckmx CoeAnHeHnn no pesyabTaTy -
BaMelleHune, NnpnucoeguHeHne, 3IMMUHNPOBaHNE, NepPerpynnmpoBKa, OKUCINTEIbHO-BOCCTAHOBUTENbHbIE U MO
MexaHn3My - paAuKasbHble, MOHHbIE (31eKTPOoUIbHbIE, HYKeoduabHbIe). TUMNbl pa3pbiBa KOBaJIEHTHOW CBA3WU B

cnana-nekuus,

06BACHUTENBHO
MNNIOCTPaTUBHbIN

M3yyeHune
HOBOrO
ly4ebHoro
MaTepuana

yCTHan
peyb

YK-1.3 PaccmaTpuBaeT
BO3MOXXHblE BapuaHTbl peLleHns
Bagayun, oueHmBas nx
INOCTOMHCTBa N HEAOCTaTKN

YK-1.2 HaxoounTt n
KPUTUYEeCKN aHann3npyeT
MHpopMauuto, Heobxoanmyio
I8 peLleHns nocTaBsIeHHON
Bagayn

YK-1.1

AHanusnpyeT 3aaady, Bbloenss
lee 6a3oBble cocTaBnsALWME,
OCYLLECTBNSET LEKOMMO3NLMIO
Bapmayn
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praHn4yeckux coegmHeHnsax n obpasyoLmecs nNpm 3ToM YacTULbl: FOMONNTUYECKNA pa3pbiB (CBOBOAHbIE
pafKasbl) N reTepoNMTUYECKNA pa3pbiB (KapboKaTMOHbI 1 KapboaHNOHbI). DN1EKTPOHHOE 1 NPOCTPaHCTBEHHOE
TpOeHMe 3TUX YacTuu 1 akTopbl, 06yCnOBAMBaIOLLNE NX OTHOCUTENbHYIO YCTONYNBOCTL. OMONTMYECKUE
peaKkLunm paankKaabHOro 3aMelleHns y ajkaHoB ¢ y4actueMm C-H cesizen sp3-rubpnan3oBaHHOro atoma
rnepopa. Peakuunm ceobogHopaanKaabHOr0 OKUCIEHUS B XKNBOW KieTKe. AKTUBHbIE (pagnkasbHble) (hopMbl
Kncnopoga. AHTUOKCHAaHTLI. Bnonornyeckoe 3HavyeHne. Peakumm anekTpoduabHOro npucoegnHeHns (Ae):
reTeponMTnYeckmne peakuum c yqactuem Mu-ceasn. MexaHn3M peakunin rajoreHMpoBaHnua n rmagpataumm
TuneHa. KNCNOTHbIM KaTanns. BanaHne ctaTuyeckmx n ANHaMmn4yeckux pakTopoB Ha pernoceneKTUBHOCTb
peakLunn. OcobeHHOCTH peakuunmn npucoeanHeHus BOAOPOACOAEPKALLNX
BeLlecTs K Mn-cesAsm Yy HECMMMETPUYHbIX ankeHoB. NMpaBuno MapkoBHUKOBa. OcobeHHOCTH
NeKTPOoUIbHOrO NPUCOEANHEHNSA K COMPSXKEHHBIM CUCTEMaM. Peakummn 31eKTpoduabHOro 3ameleHus (Se):
reTeposiMTuyeckmne peakummn ¢ y4yacTmeM apoMaTU4eCcKon cucTembl. MexaHn3M peakunin 31eKTpodribHOro
aMelleHMs B apeHax. Curma- Komnaekcbl. Peakumm anknnmpoBaHus, aunanpoBaHnsa, HUTPOBaHNS,
yNbpMpPOBaHMA, rajioreHnpoBaHns apeHos. MNpasunio opueHTauumn. 3amectutenu |-ro u ll-ro pogaa.
COBEeHHOCTM peaKkumin 3N1eKTPodrIbHOro 3aMeLleHna B reTepoumkiax. OpneHTupytoLwee BANsSHNE
reTepoaTomMoB. Peakunn HykneohuabHOro sameweHns (Sn) y sp3-rubpmnan3oBaHHoOro atoma yrinepoga:
reTeponmTuyeckne peakumm, obycaoBnieHHble Nonspusaumnen CurMma-cBsa3m yrnepoa-
reTepoaToMm (ranoreHonpon3BoAHbIe, cAnpTh). BansaHue
JNIEKTPOHHbIX M NPOCTPAHCTBEHHbIX (DAaKTOPOB Ha PeaKLMOHHY CNOCOBHOCTbL COeANHEHNN B
PeaKLUMNAX HYKNeodpnIbLHOro 3aMeLleHns. Peakumsa rmaponmsa raioreHonponsBoaHbIX. Peakumm anknamposaHus
nMpTOB, (DEHOJI0B, TMOJIOB, CYbMUAOB, aMMUaKa U aMUHOB. POJib KNCJIOTHOrO KaTasin3a B HyKNeodpuibHOM
aMeLLeHNN rMapoKCUAbLHON rpynnbl. e3aMnHupoBaHue CoegnHEeHNN C NePBUYHON aMUHOTPYTMON.
Buonornyeckas posb peakunin anknampoBaHusa. Peakumm snMMnMHNPoBaHuS (AernaporasoreHmposaHume,
ermapataumns). MoeblweHHasa CH- KNCAOTHOCTb Kak NpMyYnHa peakuuii 3AMMUHUPOBAaHNS, COMPOBOXKAAIOLLNX
HyKneounbHoe 3ameLleHne y sp3-rubpnan3mpoBaHHOro aToMa yrnepoga.
Peakuuun HYKJ1IeOPUIBLHOr0 NPUCOeLUNHEHUNS (An): reTeponuTnYecKkmne peakumm c
YacTneM NU-CBA3M Yrnepoa-KnMcnopos (anbaermibl, KeToHbl). Knaccbl kapboHWIbHBIX COeANHEHNIA.
MpencTtasuTenn. NonyyeHne anbAernaoB, KETOHOB, KapbOHOBbLIX KMCNOT. CTpoeHue 1 peakLMoHHas
NnocobHOCTb KapbOHWIbHONM FPynMbl. BANSHWE 3N1€KTPOHHbLIX U MPOCTPAHCTBEHHbIX (hakTOPOB. MexaHn3M
peakuunit An: posib NPOTOHNPOBAHMWSA B NOBbILLEHUN PeakLMOHHOW cnocobHocTn kapboHmnna. bruonormnyecku
Ba>KHble peakLunn anbAermnoB N KeTOHOB - TMAPMPOBaHNE, OKUCIeHNe- BOCCTaHOBNEHNE anbaernaoB (peakums
NCMyTaumnun), OKUCSIeHNE afibaerngos, obpasoBaHue LaHrngpruHoOB,

rugpaTtaums, obpasoBaHue noJsyaueTaneir, UMUHOB. Peakunn anbaonbHOro NnpucoauHeHust. Buonormyeckas
BHAYMMOCTb. Peakuum Hykn1eonaLHOro 3aMeLleHuns y sp2-rubpmansmpoBaHHOro atoma yriepoaa (kapboHoBble
KNCNIOTbI U UX (PYHKLUOHAaIbHbIE MPOU3BOAHbIE). MexaHW3M peakLMii HYK1eohWSIbHOro 3aMeLleHuns (Sn) y
SpP2-rMbpuan3MpoBaHHOro aToMa yrjiepoaa. Peakunn aunnnpoBaHus - obpasoBaHne aHTUAPUAOB, COXKHbBIX
B(UPOB, CIOXKHbBIX TUO3(PUPOB, AMULOB- U 06paTHbLIE UM peakLmn r’maposn3a. bronormyeckas posb peakuui
AUUANPOBaHUS. KNCIOTHbIE CBOMCTBA KapboHOBbIX KUCOT no O-H rpynne. Peakuun oKUCIeHUs 1
BOCCTAHOBJ/IEHWS OPraHNYeCKNX CoOeAUHEHUN. OKUCINTENbHO-BOCCTAaHOBUTESNbHbIE PeaKLMW, SNIeKTPOHHbIN
MexaHn3M. CTeneHn OKUCNeHNs aTOMOB Yriepoaa B OpraHMyYecknx coegmHeHnsx. OKucaeHme nepemyHoro,
BTOPUYHOIO U TPETUYHOIO aTOMOB yriepoaa. OKUCNSEMOCTb Pa3/IMYHbIX KNAaCCOB OPraHUYeCcKX CoeAUHEHWIA.
MyTu yTUnusauum KNcaopoga B KieTke. DHepreTudeckoe okmcneHme. OKkcupasHble peakumn. OKucieHmne
OPraHNYeCcKnX BEeLLECTB - OCHOBHOM UCTOYHUK SHEPrun 418 XeMOTPOodoB. [1acTnieckoe oKMcneHme.

OKCUreHasHble peakuuun. BocCcTaHOBJIEHNE OpraHUYecKux COEAVIHEHUN.
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Pazpen 2. Kucnopopcopepixalime Knaccbl opraHu4eckux sewects. Tema 2.1.f'mapokcucoeauHeHus.

Tema 2.2. KapO6oHunbHble coeauHeHus. napokcncoegmHeHns. CnnpTbl U peHosbl. Tema KapboHWbHble
coeanHeHns. Anbaernabl n keToHbl . KapbokcunbHble coeanHeHns. KapboHoBble KUCNOTbl. TMAPOKCUKUCAOTHI.
KeTOHOKNCNOThI.

npobnemHas
nekuuns,

06bACHUTENBHO
MNNIOCTPaTUBHbIN

n3yyveHume
HOBOIo
MaTepunana

lyCTHas
peyb

OrnK -1.3

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

YK-1.2 Haxogunt n
KPpUTUYEeCKN aHann3npyeT
MHpopMaunto, Heobxoanmyio
N1 pelleHns nocTaBsIeHHON
Bagayn

YK-1.1

AHanM3NpyeT 3ajady, Bblaenss
lee 6a30Bble cocTaBnsoLWMeE,
OCyLLLeCTBASET AEKOMMO3ULMIO
Bagaun

Paspnen 3. BuonoamMepbl U UX CTPYKTYPHbIE KOMMAOHEHTDI

Tema 3.1. Buonoruyeckm Ba>XxHble asoTcoaepkaliue rerepoumkinbl . KoHpurypaumsa. OnpepeneHue.
PHaHTUOMepUa N AnacTepeoMepmrs Kak pa3oBUAHOCTU KOHMOUIYPaLNOHHOMW N3oMepun. XnpanabHOCTb MONEKY
OpraHNYecKnx CoeAnHEHUN Kak NpuynHa onTrnyeckonm ndomepumn. CtepeonsomMmepumsa MoseKys C OA4HUM LLEHTPOM
XMpPanbHOCTU (3HaHTMOMepua). ONTUYeCKasa akTUBHOCTb. [INLEPUHOBLIN anbAerng Kak KOHOUrypaunoHHbIN
CTaHpapT. NpoekunoHHble opMy bl Puwepa. D n L-CuctemMa cTepeoxXmMmnyeckon HoOMeHKNaTypbl.
MpencTtaBneHuns o R,S-HoMmeHkNaType. CTepeonsomepuns MoeKyn ¢ AByMa 1 6onee LLeHTpaMn XnpasbHOCTU:
PHaHTUOMeEpUa N gnactepeomepus. Ctepeomsomepus B paay CoOeANHEHUIN C ABONHOW CBA3bIO (Mu-
innactepeomepus). Lnc- n TpaHc-usomepsl. CTepeonsomepus n bronornyeckas akTUBHOCTb OPraHMYeCcKux
coeanHeHnn. Knaccnpukaumna reTepounknos. MaTnyneHHble LMKAbl C 0AHUM reTtopoaTtomoM. MNuppon, dypaH,
TuoeH. TeTpanupposibHble coeAnHeHNs (MopdUH, NOPMOUPUHLI, rem - bronormvyeckas ponb. UHgon n ero
MPOuN3BOAHbIE - TPUNTOMAH, TPUNTAMUH, CEPOTOHWUH. 5-HUTPONPON3BOAHbIE DypaHa - pypaunnA,
bypasonmaoH Kak bakTepuumpHblie NpenapaTbl. TeTparnapoTnodeH Kak KOMMOHEeHT BUTaMmnHa H - buoTuHa.
MAaTuyYneHHble LKLl C ABYMSA reTopoaToMamu. Nupason, nMnaasosn, Tmason. NponssoaHbie uMnaasona -
rMCTUANH N TCTaMunH. Npon3BoaHble 5-0KCMNUpasosia Kak XXaponoHXatoLwmne N aHaJireTu4eckne cpeacTsaa
(QHTUNUPUH, aMNAOMNUPWH, aHanbrnH, 6yTaanoH). NponsBoaHbIe TUa3ona - BUTaMnH Bl n Hopcynbtason.
TMa3oNMANH Kak KOMMOHEHT aHTUOMOTUKOB rpynMbl NeHMUUANMHA. LecTuYneHHble LKLl C OAHUM
reTepoaTOMOM. MUPUANH, XUHONMH, NU3OXUHOJIVH, aKpUAUH. [POn3BOAHbIE MMPUANHA - HUKOTUHOBAsA KUCI0Ta n
lee amunp (ocHoBa cTpoeHus HAL(®)+, y4acTue B 6MONOrMYECKOM OKUCTIEHUM), MUMUPULNH KaK OCHOBa CTPOEHMS
@HasbreTka npoMenosa, M30HNKOTMHOBAasA KNCI0Ta U NPOTMBOTYbepKyne3Hble npenapaThbl Tyba3una u
bTuBasna, NMpuaokcanb (BuTammH B6). NMpon3BoaHble XMHOAUHA - @fIKaslona XUHUH, 6akTepuumnaHblie
NpenapaTbl 3HTepocenTon u 5-HOK. 94p0o M30XMHOIMHA KaK OCHOBa aJ1kaJlonaoB ONus - CNasmMosIMTUKOB

cnang nekuus,

06BbACHUTENBHO
MNOCTPATUBHbIN

n3yyeHune
HOBOro
MaTepuana

yCTHas
peyb

YK-1.3 PaccmaTpuBaeT
BO3MO>XHbl€ BapnaHThbl pelleHmns
Bagayun, oueHmBas nx
INOCTOMHCTBa N HEAOCTaTKN

YK-1.2 Haxogunt n
KPUTUYECKN aHann3npyeT
MHpopMauuto, Heobxoanmyio
015 pelleHns nocTaBsieHHON
Bagayn

YK-1.1
AHanNM3NpyeT 3a4avy, Bolaenss
lee 6ba3oBble
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(NanaBepwuH) 1 aHanreTukos (MopduH). NMpPon3BoAHbIE aKpUAWHa - Ae3nHpuUMpyoL e cpeacTsa.
LLlecTn4NeHHbIE LUKl C ABYMSA reTopoaToMaMu. NMMPpUMUONH N ero nponsBoAHbIE - ypauua, TUMUH, UMTO3NH
KaK KOMIMOHEHTHbI HYKJIEMHOBbLIX KUC/OT. [pon3BoAHbIE NMMPUMNANHE - JIeKaPCTBEHHbIE NpenapaThl: opoTaT
Kanus, meTuntTuoypauun, 6apbutypaTbl. Y4acTme nupnmMmmanHa B obpa3oBaHnn BUTaMmnHa Bl. buuunknndeckue
(KOHOEHCMPOBaHHbIE) reTepouUnKbl. [yprH 1 ero Npon3BoAHbIE - aAE€HNH U TYaHUH Kak KOMMOHEHTbI
HYK/TEMHOBbBIX KNCNOT. OKCUNPON3BOAHbLIE MYyPUHA - TUMOKCAHTUH, KCAHTKH, MoYeBas KnucnoTa. bruonornyeckas
ponb. OnpeneneHne n KnaccurKauns BUTaMNHOB. ICTOpUSA OTKPLITUS N U3yYeHNa BUTaMUHOB. Ponb
BUTaMWHOB B XXN3HeLeATeNbHOCTU. [ToTPebHOCTb B BUTaMUHaX U [03bl BUTaMUHOB. AJIMMEHTapHbIE ”
BTOPUYHbIE aBUTaMUHO3bl U TMNOBUTaMUHO3bI. MnepBnTamMnHo3sbl. OTaeNbHble NMpeacTaBuTeNnmn
PKMPOPACTBOPUMBIX 1 BOAOPACTBOPMMbIX BUTAMUHOB - XMMMYECKas Npupoaa, CyTo4Has NnoTpebHoCTb,
MPOSABJIEHNSA aBUTaMNHO30B, KOPEPMEHTHasA N NHble POJIN B OpraHnsme. AHTUBUTaMUHbI. MeToabl
NnpenynpeXxaeHns BUTaMMHHON HeJ0CTaTOYHOCTH, NpenapaThl BUTaAMUHOB, BUTaMUHM3ALMNA NULLEBbLIX
nponyKToB. Ankanougbl. OnpegeneHune. PacnpocTpaHeHune B npupoae. XmuMmnyeckas npupoaa u knaccupukaumns,
ANIKanonabl - IeKapCTBEHHbIE NpenapaThl: NMPONU3BOAHbIE MNPUAVHA, NUNEPUAVNHA N MUPPOSIUANHAE - HAKOTUH,
KOKaWH 1 aTPOMWH, NPON3BOAHbIE KCAHTUHA - KOhenH, TeobpoMUH 1 TeoPUANH, MPOMN3BOLAHbIE MHAO0NA -
pe3eprnuH, CTPUXHUH, NUIOKaPMNVH, NPON3BOAHbIE XUHOJIMHA - XUHUH, U30XUHOJIMHA - MOPMUH 1 NanaBepuH.
AHTNOMOTMKIK. OnpepeneHne. PacnpocTpaHeHne B Npupoae. Xummyeckas npupona. MeHnumnanHel -
MPOM3BOAHbIE MEHNLNTAHOBOW KNCNOThI, LledhasoCnpPOonHbI - MPOM3BOAHbIE LiedhaloCNopaHOBON KUCAOTHI,
TeTpaunKINHbI - NPON3BOAHbIE HadTaLleHa, CTPENTOMULMHBI - aMUIOTJINKO3NAbI. [TonycnHTeTn4Yeckne

QHTUONOTUKN.

CcoCTaBJsidloLMne, OCyLLeCTBNAET
MeKoMnosnuyunto 3agaydn

MOJIMHYKNEOTUAOHbIX KOMIMOHEHTOB. HapyLueHVle obmeHa NMYPUHOBLIX HYKJ1E0OTUA0B (no,u,arpa, CMHOpoMm Newa-

Tema 3.2.YrnesopablllepeBapnBaHue yrnesonos. BcacbiBaHue yrneBoAoB. TPaHCNOPT MOKO3bI. npobnemHas Mn3y4vyeHue lyCcTHas YK-1.3 PaccmaTpuBaeT
inekums, HOBOIo peyb BO3MO>XHbl€ BapMaHThbl peLueHmns
HapylieHns nepeBapmBaHusa U TpaHCropTa. AKTUBHbIE POPMbI MTOKO3bl. PochopuinposaHme n MaTepuana Bada4n, oueHmBasa nUx
inedochopuavpoBaHne raoKosbl. [MKoreHes (CMHTe3 ramkoreHa). FIMkoreHonms (pacnag ramkoreHa). 06BACHUTENBHO INOCTOMHCTBA N HEJOCTaTKN
HapyweHuns obmeHa rnvkoreHa. OCHOBHbIe NyTU KaTabosmama raokosbl. A3pobHbIn rankonuns. banaHc ATO. MNTIOCTPaTUBHBIN
AHa3pOOHbIN rNnKonns. banaHc AT®. Perynauns rnmkonmnsa u rialoKoHeoreHesa. Perynsums cogepxaHus YK-1.2 Haxogunt n
r1IOKO3bl B KpoBU. OkncnmTensHoe aekapbokcunmposaHue MBK. Uukn Kpebca. dHepreTnyeckuin apgekT. KPUTUYECKU aHanusupyeT
MeHTOo3HO-(hoCcdaTHbIA NYThb NpeBpaLLeHnNs rnoKo3bl. MeTabonnsm rekcos. MHopMaumo, HeobxoanumMyto
019 peLleHnsa nocTaBsIeHHON
Bagayu
YK-1.1
AHanun3npyeT 3apaqvy, Bblaensas
lee 6a3oBble cocTaBnswLMeE,
ocyliecTBAAeT LEKOMMO3ULMIO
Bagayu
Tema 3.4. Cno>kHble 6enKU.KOHBIOrMpoBaHHbIE (C/I0XKHbIE) BENKN: HYKIEONPOTENHBI, XPOMOMNPOTENHbI, chanp-nekums, n3yyeHne lyCTHas YK-1.1
bochonpoTenHsbl, rMMMKONPOTENHbI, MPOTEOr INKaHbI, INMONPOTENHbI, METaJI0NPOTENHbI, C/I0XKHbIe Benku- 06BACHUTENBHO  [HOBOrO peyb AHanun3vpyeT 3apadvy, Bblaenss
hbepMeHTbl. HyKnieonpoTenHbl: posib B ABJIEHNSAX HAaCNeACTBEHHOCTM; obLan XxapakTepncTnka 6enkoBbiX 1 MNIOCTPaTUBHBIN [MaTepuana lee 6a30Bble cocTaBnAwLLNe,

ocyuwiecTBndeT oekomMnosnyuio

46/51




HalraHa).

afadun

K-1.2 HaxogunTt un
KPUTNYECKWN aHann3snpyeT
MHopMaumo, HeobxoanuMyto

NSt peLeHnsa nocTaBsieHHON

Badayvn

YK-1.3 PaccmaTpuBaeT
BO3MOXXHblE BapuaHTbl peLleHns
Bagayun, oueHmBas nx
[IOCTOMHCTBa N HEJOCTaTKn

MNNIOCTPaTUBHbIN

Tema 3.5. HyknenHoBble KUCNOTbIL.LleHTpanbHas gorma 6uonornn. Tunbl MaTPUUHbIX CMHTE30B. ObLwas cnanp-nekyus, Mn3y4yeHue lyCTHas YK-1.1
CTPYKTYpPHas opraHusaumns HyKneoTuaos. [lypnHoBbie OCHOBaHWUA, BXOAALLNE B COCTaB HyKeoTuaos. CTpoeHue HOBOIr 0O peyb AHanun3npyeT 3apa4vy, Bblaensas
AT®. HomeHKkNaTypa HykneoTuaos. MNMepsuyHasa cTpykTypa OHK. BTopuyHasa cTpykTypa OHK. Mpasuno 06BACHUTENBHO  [MaTepuana lee 6a30Bble cocTaBnsAwLMeE,
Hapradda. TpeTudHasa ctpyktypa OHK (cynepcnupanusaumns OHK). Benku, cesasbiBatowmnecs ¢ JHK. MNNIOCTPaTUBHbIN ocylecTensaeT 4EeKOMMOo3ULMio
CeHeTMYeCcKas cucTteMa MUTOXOHAPWIA. MNepBrnYHas, BTOpUYHadA, TpeTudHasa cTpykTypa PHK. Tunebl PHK. Bagja4dn
CTpykTypa TpaHcnopTHbIx PHK. MaTpunyHble PHK. PubocomanbHbie PHK.
YK-1.2 HaxoouTt n
KPUTUYECKN aHannsnpyeT
MHopMaumto, HeobxoanuMyto
I0NA peleHns NoCcTaBAeHHOMN
Bagaqun
YK-1.3 PaccmaTpuBaeT
BO3MO>XXHbl€ BapuaHThbl pelleHuns
Bagayun, oueHmBas nx
INOCTOMHCTBA N HEQOCTaTKU
Tema 3.6. Jiunuasbl. Nunnabl: knaccndurkaums, brnonormyeckas posb. BaxxHenwmne nunmnabl TKaHen npobnemHas M3yvyeHune lyCTHasa YK-1.1
HMenoseka. TpyauuMaramueposibl, CTpoeHue, pacrnpocTpaHeHune. nmkonnnuabl, Goconnnuabl, COUHroNMNNAbI, [nekuuns, HOBOIrO peyb AHanu3vpyeT 3agavy, Bblaenss
cTeponabl, CTpoeHune, nokannsaums. XXUpHble KNCNoTel. CTpoeHune, PyHKUUK. Pe3epBHble nunuasl n INNUALI MaTepuana lee 6a30Bble cocTaBnAoLLNeE,
MeMbpaH. Bo3pacTHble 0CO6EHHOCTN ANMUAHOrO COCTaBa KPOBU. 06BbACHUTENBHO ocyLecTBAAeT LEKOMMO3ULMIO

Baga4dn

YK-1.2 Haxoout n
KPUTUYECKN aHann3snpyeT
MHpopMaumo, HeobxoanmMyto
I8 peLleHns nocTaB/IeHHON
Bafa4n
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K-1.3 PaccmaTpuBaeT
BO3MO>XHbl€ BapuaHThbl peLueHns

ajadn, oueHuBas nux

OCTOUHCTBA N HeJoCTaTKN
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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/- Pexxum goctyna: ons 3apeructpup. nonb3oBaTenei. - TeKCT 3/1eKTPOHHbIN. fBnseTca
3N1eKTPOHHOM BubnnoTeyHom cnctemon (36C), NnpenocTaBnsoLWeEn 4OCTYN Yepes ceTb MHTepHeT K yyebHon nuTepaTtype 1
[OMNOJIHNTEIbHBIM MaTepuanam, NpMobpeTeHHbIM Ha OCHOBaHUN NMPAMbIX AOrOBOPOB C NpaBoobrnagatenamu. 36C
«KoHCynbTaHT cTyaeHTa». Konnekuna MegnumHa BO. FTIS0TAP-Meauna. ba3oBbin 1 NMpemMuyM KOMNAEKThI @ CTyAeHYecKas
3N1eKTPoHHas bubnunoTteka : canT / OO0 «KOHCYNbTaHT CTyAeHTa». DNeKTpoHHas bubnnoTeka TEXHUYECKOro By3a. -
Mocksa, 2012. - . - URL: https://www.studentlibrary.ru/ru/catalogue/switch_kit/x2017-158.htmI?SSr=07E7070A1F9FD -
Pexxum pocTyna: NS 3apeructpup. nonb3oBaTenen. - TEKCT 3N1eKTPOHHbIN. ABAAEeTCA 31eKTPOHHOM bubnmnoTeyHon
cnctemont (3BC), npepocTaBasAoLLEA [OCTYN Yepe3 ceTb IHTepHeT K y4yebHon nutepaType v AOMNOJHAUTESNbHbLIM
MaTepunanaMm, npuobpeTeHHbIM Ha OCHOBaHWW NPSAMbIX 4OFOBOPOB € NpaBoobnagatensiMn. «KOHCYy/IbTaHT Bpada» :
3/1eKTPOHHas MegnunHCcKas bnbnnoTteka : cant / OO0 «BbiClasa WKoNa OpraHn3auum n ynpassieHUa 34PaBOOXPAHEHNEM -
KOMMNNeKCHbIN MeANLMHCKNA KOHCANTUHI». DNIeKTPOHHaA MeanumnHckaa bubnmorteka. - Mocksa. - . - URL:
https://www.rosmedlib.ru/ - Pexxum poctyna: pas 3apernctpmp. nosb3oBaTesien. - TEeKCT 3IeKTPOHHbIN. Hawa uenb coenaTb
npogeccnoHanbHoe pa3BuTue B MegmumHe KoMGOPTHbLIM, MO3TOMY FaBHaa Halla 3ajava - YA0BETBOPUTbL NOoTpebHoCTn
Bpayen n BCcex APYrux MeanuMHCKNX paboTHUKOB B Nosy4eHUN nHgopMauuun. Mo Mepe Toro, Kak U3MeHAITCA NoTpebHOCTH
Bpayewn, nameHseMcsa 1 Mbl. Znanium.com. ba3oBas KONNEKLUNA : 3NeKTPOHHO-bMbnnoTevHas cuctema : cant / OO0
"3HaHnym". - MockBa, 2011 - - URL: http://znanium.com/catalog. - Pexxum goctyna: ona 3aperncTpup. nosib3oBatenen. -
TeKCT: 3N1eKTPOHHbIA. ®oHA SBC hopMUpyeTCs C y4eTOM BCEX N3MEHEHMI 06pa3oBaTe/bHbIX CTaHAAPTOB U BKOYaeT
y4ebHunkn, yqebHble nocobus, YMK, MoHorpadgun, asTopedepaTsbl, AMccepTaunm, SHUMKNONEANN, CIOBAPWU U CMPaBOYHUKN,
3aKoHOAaTesIbHO-HOPMaTUBHbIE AJOKYMEHThI, CNeunasbHble Nepuoanyeckme n3gaHnsa n n3faHusa, Bbinyckaemble
n3paTtenscTeamum By30B. IPRBooks. ba3oBas KONeKUNS : 3N1eKTPOHHO-6nbnnoTeyHas cuctema : cant / ObuiecTso ¢
OrpaHNyYeHHON OTBETCTBEHHOCTbLIO KomnaHua "Ain MNMu Ap Meauna". - CapaTos, 2010 - . - URL:
http://www.iprbookshop.ru/586.html - Pexxum goctyna: ana 3apernctpup. nosb3oBaTenen. - TeKCT 3NeKTPOHHbIN. ABnseTcs
pacnpocTpaHeHHbIM 0bpa3oBaTesibHbIM 3JIEKTPOHHbLIM PECYPCOM A5 BbICLLIMX U CPEeQHMX CheumanbHbIX y4ebHbIX
3aBefeHu, Hay4yHO-NCCneaoBaTeIbCKMX MHCTUTYTOB, Ny6anyHbix 6ubnnoTek, npuobpeTalowmx KOpnopaTMBHbIN 4OCTYN
ana ceomx obyvawowmxcs, npenogasatenen n T.4. 9bC BkatoYaeT y4ebHy 1 Hay4yHy0 anTepaTypy No HanpaBaeHNAM
NOArOTOBKM BbICLLIEro U CpegHero npodeccnoHasbHoro ob6pasoBaHums.

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/ - Pexxum gocTyna: ons 3aperucTpup. nosb3oBaTeniel. - TEKCT 3NeKTPOHHLIN. SBnseTcs
3NEeKTPOHHON BubnunoteyHonm cuctemon (36C), NpepocTaBNAOWEN AOCTYN Yepes ceTb NIHTepHET K y4ebHOM nutepaType 1
[OMNOJIHNTEIbHBIM MaTepuanam, NpMobpeTeHHbIM Ha OCHOBaHUN NMPAMbIX OrOBOPOB C NpaBoobnagatenamu. 36C
«KoHCynbTaHT cTyneHTa». Konnekuna MegnumnHa BO. TI30TAP-Meguna. ba3oBbin 1 NMpeMuyM KOMNIEKThI @ CTyAeHYecKas
3NEeKTPOHHasA bubnmnoTteka : cant / OO0 «KOHCYNbTAHT CTyAEHTa». DNEKTPOHHaA bubnmoTeka TEXHNYECKOro By3a. -
Mocksa, 2012. - . - URL: https://www.studentlibrary.ru/ru/catalogue/switch_kit/x2017-158.htm|?SSr=07E7070A1F9FD -
Pe>xmm pgocTyna: AN1a 3aperncTpup. nosb3oBaTenen. - TeKCT 3/IEKTPOHHbIN. FBNAETCA 31eKTPOHHON BubnnoteyHon
cuctemon (36C), npepocTaBnatoLLen AOCTYN Yepe3 ceTb IHTepHeT K y4ebHon nutepaType 1 AONONHUTENIbHBIM
MaTepuanam, npuobpeTeHHbIM Ha OCHOBaHMK NPSAMbIX AOFOBOPOB € NpaBoobnagatensiMn. «KOHCYy/IbTaHT Bpada» :
3/1eKTPOHHasA MeauumnHckaa bubnmoTteka : cant / OO0 «BbiClas WKoNa opraHnsaumm 1 ynpassieHUs 34paBOOXPaHEHUEM -
KoMnnekcHbI MeANLNHCKUI KOHCANTUHI». DNEeKTPOHHasa MeanunHckas bnbnmoteka. - Mocksa. - . - URL:
https://www.rosmedlib.ru/ - Pexxum poctyna: oas 3apeructpmp. nosb3oBaTesien. - TeKCT 3/IeKTPOHHbIN. Hawa uenb caenaTb
npodeccnoHanbHoe pa3BuTne B MeauLMHe KOMMOPTHbLIM, MO3TOMY FlaBHaa Halla 3ajadva - yAoBAeTBOpUTbL NoTpebHoCcTn
Bpayen 1 BCex Apyrnx MeanunHCKnx paboTHMKOB B MoayYeHUn nHgopmaumn. Mo mepe Toro, Kak N3MeHsaTCA NnoTpedbHocTn
Bpayen, u3MeHseMcs 1 Mbl. Znanium.com. ba3oBas KONeKUNSA : IN1eKTPOHHO-6ubanoTeyHasa cuctema : cant / 000
"3HaHnyM". - MockBa, 2011 - - URL: http://znanium.com/catalog. - Pexxum goctyna: ona 3aperncTpup. nosib3oBatenen. -
TeKCT: 3N1eKTPOHHbIN. ®oHA 9BC hopMmpyeTCs C y4eTOM BCEX U3MEHEeHU obpa3oBaTeslbHbIX CTaHAAPTOB N BKAOYaeT
yyebHuku, yyebHble nocobus, YMK, moHorpadumn, asTopedepaTsl, AUccepTauum, sHUMKIONEeAnn, C/I0Bapy N CNPaBOYHUKMN,
3aKOHOAaTe/IbHO-HOPMATUBHbIE AOKYMEHTbI, CleunasbHble Nepnognyeckmne nsgaHnsa n nsfaHus, Bbinyckaemble
n3patenscteamm By30B. IPRBooks. Ba3oBas KONNeKUNS : 3IN1eKTPOHHO-bmbnnoTevHasa cuctema : cant / ObuwecTso ¢
OrpaHn4YeHHon OoTBeTCTBEHHOCTbIO KomnaHua "Ai MNu Ap Meauna". - CapaTtos, 2010 - . - URL:
http://www.iprbookshop.ru/586.html - Pexxum goctyna: ona 3aperncTpup. nosib3oBaTenen. - TeKCT 3NeKTPOHHbIN. ABnseTcs
pacnpocTpaHeHHbIM obpa3oBaTesibHbIM 3IEKTPOHHbLIM PECYPCOM AJ151 BbICLUMX N CPefHUX CreumabHbIX y4ebHbIX
3aBefeHU, Hay4HO-NCCIeA0BaTeIbCKMX UHCTUTYTOB, Ny6anyHbix 6ubnnoTek, npuobpeTaoLmx KOpnopaTUBHbIA 4OCTYN
ansa ceomx obyyaromxca, npenofasatenen n T.4. 9bC BkaovaeT y4ebHy0 1 Hay4HYI0 InTepaTypy Mo HanpaBaeHUaM
rMoAroTOBKM BbICLLIEr0 U cpefHero npoeccnoHasbHoro obpasoBaHus.

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

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

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

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

YyebHas ycTaHOBKa Mo sabopaTopHOMY
NPakTUKyMy Mo AUCUMNANHE
«OpraHnyeckas XxmMMms»

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

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

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

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

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

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

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