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

CocTtaBuTenb pabouyen nporpamMmmsi:
OOLUEHT, KaH. TeXH. HayK MoanncaHo npocton 30
14.09.2023

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

HepoBHbIX JInnu4 MNeTpoBHa

Pabouyas nporpaMma yTBep>XAaeHa Ha 3acepaHum Kadepnpbl:
Mopdosorum

(Ha3BaHuMe Kadenpsl)

3asefyownin Kagenpon:

15.09.2023 MoanncaHo npocton 3 CaBeHko Banepuin Ockaposu4
15.09.2023
(mo4annce) (®.1.0.)
CornacoBaHo:

PykosoauTtens OMOT
3aBenyloWmni BbiMycKatoLwen

Katenpon
Mo HamnpaBJIEHWNIO NOAFOTOBKU
(cneumanbHoOCTK)
15.09.2023 MoanucaHo npocton 3l JanwokoBa EneHa
15.09.2023 AnekcaHapoBHa
(moannce) (®.1.0.)
CornacoBaHo:
HB MI'TY
(Ha3BaHue rloupa3,|1eneH|/|ﬂ)
31.08.2023 MoanncaHo npocTton 30 N. 5. bepbepbsaH
31.08.2023
(noannce) (®.11.0.)
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1. Llenm n 3apaum yuyebHom aucumniamibl (Moayns)

Lenb ocBoeHus y4yebHON ANCUUMIUHBI «BroopraHnyeckas xmMMusi» COCTOUT B OBJIAafEHUU
3HAHUSIMU M YMEHUSIMU BbINONHATL PacYéTbl MapaMeTpoB (PU3NKO-XMMUYECKUX MPOLLECCOB MNpW
PacCMOTPEHUN UX (PU3NKO-XUMUYECKOW CYLIHOCTM WU MEeXaHU3MOB B3aMMOAENCTBUA BELECTB,
NMPOUCXOASALLNX B OPraHM3Me YesioBeKa Ha KJIETOYHOM U MOJIeKYNAPHOM YPOBHAX, @ TakKxXe npwu
B3aUMOAENCTBUN XXMBOW CUCTEMbI C OKPY>KaloLLiel cpesioin.

3apa4M QUCUUMINHBIL:

- hopMUpoBaHNE y CTyAEeHTOB NPeAcTaBfeHU 0 BaXKHENLWNX BUOXMMUYECKUX NpoLleccax u
Pa3JINYHbIX BUAAX FOMEOCTa3a B OpraHn3Me;

- U3y4yeHune CTyaeHTaMu CBOMCTB BeLLECTB OpraHNU4YeCcKon Npupoabl;

- (hopMMpOBaHME Yy CTYAEHTOB HAaBbIKOB U3YYEHUS HAYYHOW XMMUYECKON NUTepaTyphbl;

- (hOpMMpPOBaAHME Y CTYAEHTOB YMEHUI OJ15 pelleHns NpobiieMHbIX U CUTYaLWOHHbIX 3aay;

- dopmMupoBaHMe y CTYOEHTOB TMPaKTUYECKUX YMEHWUIA MOCTAaHOBKW W BbIMOJHEHUS
3KCnepuMeHTanbHOW paboThl;

- oby4yeHune CTY4eHTOB NMpUHLMNAM opraHM3aumm n paboTel B XuMuyeckon nabopatopuu;

- (hopMMpOBaHUNE Y CTYAEHTOB HAaBbIKOB U3y4YeHWs1 HAYYHOW InTepaTypsbl;

- (pOpMI/IpOBaHI/Ie Yy CTyA€HTa HaBblKOB 06l eHNA C KONTEKTUBOM.

3/57



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

OvcunmnnnHa «buoopraHmyeckass XMMusi» BXOAUT B MNepeyvyeHb AUCLUMAWH BapuaTUBHOWN
yactu OlOIN. Bmecte c 6uonormen, ¢usuosorven, aHaToOMWUen, FUCTosOrMen dgopmupyeT vy
obyyatowmxca 3HaHNA 0 CTPOEHUN N PYHKLNOHNPOBaHNM 340P0OBOIr0 opraHnu3ma.
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3. NepeyeHb NIaHUPYEMbDIX pe3ysbTaTOB 00y4YeHusa No aucuuniamHe

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

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

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

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

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

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

DopMmbl Buabl 3aHATUM WToro 3.e.
KOHTpoONA YyacoB
(konunuec
TBO)
3K Jlek Mp KPAT KoHTponb CP
Kypc 2 [Cem. 3 1 17 34 0.35 26.65 30 108 3
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5. CTpyKTypa 1 copep>xaHue y4eOHOM U BOoCNUTaTe/IbHOW AeATeJIbLHOCTU NpPU peasiu3auum AUCUUNJINHLI

5.1. CTpyKTypa OAUCUUNANHBI A8 0O4HON hopMbl 0ByYeHUs.

Cem Paspen oMcumMnianHbl Hepen Bupabl yuebHoOM paboThl, BKJlOYaA caMoOCToATesIbHYI0 paboTy u dDopMbl TeKyLLero/npome
A ceme TPyAoeMKOCTb (B 4acax) )XYTOYHOM KOHTpPONA

cTpa JNlek Jla6 npe cPn KPAT |KoHTpoO CcP C3 ycrneBaeMoCTH TeKyLlero
nb (no Hepenam cemecTpa),

NPOMEe>XyTO4HOMN

aTTectauum (no

ceMecTpam)
1 2 3 4 5 6 7 8 9 10 11 12

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

2 Tema 1.2. Teopus CTpoOe-HUS OpraHMYecKmux coegu- 1 1 4 3 Bnwnu-onpoc,

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

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

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

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

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

TecTupoBaHue, 3alunTa
npakTmnyeckom paboTel

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

TecTupoBaHue, 3alunTa
npakTmnyeckom paboTel

2 Tema 3.4. CnoxxHble 6enkun 6 2 2 4 Bnany-onpoc,

TecTupoBaHue, 3alunTa
npakTmnyeckom paboTel

2 Tema 3.5. Hyk/ienHoBble KNCNIOThI. 7 P 2 4 Bavu-onpoc,

TecTupoBaHue, 3alunTa
npakTmnyeckom paboTel

2 Tema 3.6. Jlunugbl 8 2 2 4 Bnany-onpoc,

TecTupoBaHue, 3alunTa
npakTmnyeckom paboTel

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

TprnaunnaranuepmHoB noa nencTemem NnaHKpeaTun-

2N1eMeHTaMu HayQHOIZ
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Cem Paspen oMcUMNINHDbI Hepen Bupbl yuebHou paboTbl, BKJIlOYaA CaMOCTOATEJIbHYIO paboTy u dopMbl TeKyLLero/npome
A ceme TPyAoeMKOCTb (B 4acax) XXYTOYHOW KOHTpONs
cTpa Jlek Nab6 ne cPn KPAT |[KoHTpoO (o] 4 C3 ycneBaeMoCTM TeKyLuero
nb (no Hepensam cemecTpa),
NPOMEe>XXyTO4HOW
aTTectauumu (no
ceMecTpam)
1 2 3 4 5 6 7 8 9 10 11 12
YecKom amnassbl paboThl
[TpoMeXxyTo4YHas aTTecTaums 0,35 26,65 3K3aMeH B YCTHOW hopMme
UTOro: 17 34 0.35 26.65 30
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5.4. Copep>xaHue pa3nenoB AUCUUNIIMHBI (Moayns) «BuoopraHuyeckas

JIEKLIMOHHBIN KypC

XuMmuma», OﬁpaSOBaTEIIbeIe TexHoJiorum

CemMm HaumeHoBaHue TeMbl TpynoeMkocTb (4achl) Copep>xaHue dopmMUupyeMble Pe3ynbTaTbl OCBOEHMUSA OG6pasoBaTesibHble
AUCLUNJINHDI [0]::]e) 390 0390 KOMNeTeHuuu (3HaTb, YMeTb, BJlafeThb) TEeXHONI0rMu
1 2 3 4 5 6 7 8 9
2 Paszpen 1. OCHOBBbI BuoopraHunyeckas xmmus YK-1.1; 3HaTb: 3HaTb: NpeaMeT n Cnanpg-nekums,

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

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

3a4a4un 1 UCTOPUIO
pa3BuTUS Bruoxnmun;
CTPOEHME N XUMNYecKne
CBOMCTBA OCHOBHbIX
KnaccoB buonormnyeckmn
Ba>XHbIX Bronormyeckmn
AKTUBHbIX COeAVHEHUIA;
PU3NKO-XUMUYeckme
OCHOBbI MOBEPXHOCTHbIX
ABNEHNA 1 haKTopbl,
BAMsAlOLWME Ha cBOBOOHYIO
NMOBEPXHOCTHYO SHEPrUIO;
OCHOBHbI€ 3aKOHbl (OU3NKN,
pusnveckmne aBneHns n
3aKOHOMEpPHOCTU. YMeTb:
KnaccugpuumposaTb
XUMUYECKne coeiuHeHuns,
OCHOBbIBAsICb Ha UX
CTPYKTYPHbIX hopMynax;
MPOrHO3MpPoOBaTh
pesynbTaThl PU3NKO-
XMMUNYECKMX NPOoLLeCCOB,
NMpPoTEKaLWMX B XKMBbIX
cucTeMax, onmpasicb Ha
TeopeTunyeckmne
MOJIOXKEHUS; NOJSIb30BaTbCSA
HomeHknaTypown IUPAC gns
COCTaBJIeHWUI Ha3BaHWN No
opMysilaM TUMMNYHbIX
npeacrtasmTenen
6nonornyeckn BaXKHbIx
BelecTs. BnageTsb:
HaBblKaMu
camocToAaTeNbHON paboThbl €
broxmummyeckom
nTepaTypown, BeCTU NONCK
Heobxoanmonm
nHhopMaLmmn, npespaLLlaTb
npoYMTaHHoOe B CpeacTBoO
ON5 pelueHunsn
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Cem HauMmeHoOBaHue TeMbl TpyaoeMKocTb (4achbl) Copep>xaHue dopmMupyeMblie Pe3ynbTaTbl OCBOEHMUA OOpa3oBaTesibHble
AUCLUNJINHDI [o]:]e) 390 0390 KOMMNeTeHuuu (3HaTb, yMeTb, BJlafgeTh) TE@XHOJIOrMu
1 2 3 4 5 6 7 8 9

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

bnoxmmmyecknx 3agayd
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Cem

HanMeHoBaHue TeMbl
OUCLUNJINHBI

TpyaoeMKocTb (4achbl)

o®0

390

03®0

Copep>xaHue

dopmMupyeMblie
KOMMeTeHUuuu

Pe3synbTaTbl OCBOEHUA
(3HaTb, yMeTb, BJlafgeTh)

OOpa3oBaTesibHble
TEeXHOJIOTUMU

2

3

4

5

6

7

8

9

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

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

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

YK-1.2;

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

, Cnanp-nekuus
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Cem

HanMeHoBaHue TeMbl
OUCLUNJINHBI

TpyaoeMKocTb (4achbl)

o®0

390

03®0

Copep>xaHue

dopmMupyeMblie
KOMMeTeHUuuu

Pe3synbTaTbl OCBOEHUA
(3HaTb, yMeTb, BJlafgeTh)

OOpa3oBaTesibHble
TEeXHOJIOTUMU

2

3

4

5

6

7

8

9

BaHHa) LIMKINYECKNX
coefnHeHNNn
(umMKnorekcaH).
AKCHanbHbIE N
3KBaTOpMabHble CBA3N.
KoHdopmaumn n
peakuMoHHasa CnocobHOCTb
Mosiekys. PakTopsl,
BAMSOWNE Ha
KOHOpMaLMIO MONeKy .
3Ha4vyeHue KoHhopMaLuunin
6ronormyeckn BaxKHbIx
MOJIEKY .

Tema 1.4. B3anMHOe BAU-
AHNE aTOMOB: NMPUYMHBbI
BO3HUKHOBEHUS, BUAbl L
cnocobbl ero nepefayv B
MoOJ1eKyJslaX opraHu4yeckumnx
coeanHeHnn. Tema 1.5.
KNCNOTHOCTb 1 OCHOBHOCTb

OopraHn4eckunx CoefVIHEHUNN.

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

YK-1.3;

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

, Cnanpg-nekuus

12/57




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
ME30MepHbIN) KakK NpuynHa
HepaBHOMEPHOro
pacnpegeneHuns

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

Buonorunveckas posib
peakunin ankKnampoBaHus.
Peakuun anMmMmnHmnpoBaHus
(BerngporanoreHmpoBaHue
, ferngpatauus).
MoBbilweHHasa CH-
KUCJIOTHOCTb Kak MpuynHa
peakunin SAMMUHNPOBAHNS,
COMPOBOXXAAOLLMX
HyKNieodusibHoe
3aMelleHmne y
sp3-rnbpnan3nNpoBaHHOro
aToMma yrnepopa. Peakuun
HYK1€0(NNbHOro
npucoeanHeHus (An):
reteponmTnyeckmne
peakuuun c y4actmem nu-
CBSA3M Yr1epoa-KUCnopos
(anbOernabl, KETOHbI).
Knaccbl KapboHMbHbIX
COeaNHEHMI.
Mpepctasutenu.
MNonyyeHne anboernaos,
KeTOHOB, KapbOHOBbLIX
kucnot. CTpoeHune n
peakuMoHHas CnocobHOCTb
KapboHMABbHOM Fpynnbl.
BnnsHne s3neKTPOHHbIX U
NMPOCTPaHCTBEHHbIX
akTopoB. MexaHn3m
peakunn An: posb
NPOTOHNPOBAHMNSA B
MOBLILLUEHUN PeaKLIMOHHOWN
cnocobHocTn kapboHuna.
Bronornyeckn BakHole
peakuun anbaernaos u
KETOHOB - FrMapupoBaHue,
OKUncneHune-
BOCCTaHOBJIEHNE
anbaernnos (peakuuns
OUCMyTaumn), oKUcieHme
anbpernpos, obpasoBaHme
UNAHIMOPUHOB,
rmapaTtaumns, obpasoBaHune
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nonyaueTtanen, NMMHOB.
Peakuuun anbfosnbHOro
NPUCOANHEHNS.
Buonorunyeckas
3Ha4YMMOCTb. Peakunm
HYKJ1eo(pnibHOro
3aMelleHmns y
Sp2-rmbpnan3npoBaHHOro
aToMa yrnaepona
(kapboHOBbIE KUCNOTbI N UX
PYHKLUNOHaIbHbIE
npon3BoAHble). MexaHu3M
peakunn HyKn1eomuabHoro
3ameuleHuns (Sn) y
Sp2-rnbpnansnpoBaHHOro
aToMa yrnepogna. Peakuun
aunINpoBaHMnS -
obpa3oBaHWe aHrMapnaos,
CNIOXKHbIX 3¢pNPOB,
CJTIOXKHbIX TMO3(PUNPOB,
aMnaoB- N 0bpaTHbIE M
peakunn rmaponmsa.
Buonorunveckas posib
peakunin aunanpoBaHmns.
KuncnoTHble cBONCTBa
kapboHOoBbIX KMcnoT no O-H
rpynne. Peakuun
OKUNCNIEHNA 1
BOCCTaHOBJIEHNSA
OpraHMyYecKmnx coeanHeHnn.
OkucnnTenbHo-
BOCCTaAHOBMUTEJIbHbIE
peakunun, 3NeKTPOHHbIN
MexaHun3Mm. CTeneHn
OKWC/IeHNSA aTOMOB
yrnepona B opraHn4yeckmnx
coefnHeHnax. OkncneHne
NepBMYHOr0, BTOPUYHOIO U
TPeTU4YHOro aToMoB
yrnepona. OKncnaemocTb
pa3/INYyHbIX KNaccoB
OpraHMYyecKnx coeNHeHnn.
MyTn yTunmnsaumm
Kncaopoaa B KJ1eTKe.
JHepreTunyeckoe
okuncneHune. OKcmpasHole
peakuuun. OKkucneHve
OpraHn4YecKux BeLlecTB -
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OCHOBHOW UCTOYHUK
3Heprun oNis XxeMoTpodoB.
[MnacTnyeckoe oKNCNeHMe.
OKCUreHasHble peaKkLuun.
BoccTaHoBnieHne
OpraHMYeCcKnX CoeANHEHWNNA.
Paszpnen 2. MmopokcucoeguHeHUs. YK-1.1; 3HaTb: QPU3NKo- , Cnanp-nekuus
Kucnopoacopepxawme CnunpTbl N PeHoNbI. XUMNYECKYIO CYLLIHOCTb
KJlacCbl OpPraHnYecKmx KapboHunnbHble rnpoLeccoB, NPOUCXoAALLNX
BelwecTs. Tema 2.1. coeguHeHua. Anbaernabl n B )KMBOM OpraHusme Ha
FMpopoKcnco-eoMHEHNS. KeToHbl . KapbokcubHble MOJIEKYJISIPHOM,
Tema 2.2. KapboHunbHble coefnHeHns. KapboHoBble KNeTOYHOM, TKaHeBOM U
CcoeanHeHMs. KUCOThI. OpraHHOM YPOBHSAX; YMeTb:
FMOPOKCNKUNCNOTHI. MoJsIb30BaTbCA
KeToHOKNCNOThI. HoMeHknaTypon IUPAC ons
COCTaBJIEHUA Ha3BaHU MO
GopMysiaM TUNMNYHbBIX
npepcTaBmTenen
brnonormyeckn BaXKHbIX
BellecTs; Bnagetsb:
HaBblkaMn NCNOb30BaHUSA
MOJIly4YeHHbIX 3HaHUI B
rnpowecce nsy4veHus
oucumMnanHel B byayuien
Bpa4yebHON NpakTukKe
Pasnen 3. buononmmepsl n KoHdurypaums. YK-1.2; 3HaTb: U3nNKo- , Cnang-nekuus
X CTPYKTYpPHblE OnpepeneHue. XUMNYECKYI0 CYLLIHOCTb

KOMMOHEHTLI. Tema 3.1.
Bbrnonormyeckn Ba>kHole
asoTcofepxxalime
reTepounKibl

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

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

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

obpasoBaHun BUTaMuHa B1.

buunknmnyeckue
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(KOHAEHCUpPOBaAHHbIE)
retepouukbl. NypuH n ero
NpPoOn3BOAHbIE - AAEHWH 1
r'YaHWH KaK KOMMOHEHTHI
HYKJIEMIHOBbIX KUCJIOT.
OKcmMnponsBogHble NypuHa
- TUMOKCAHTWUH, KCaHTUH,
MO4YeBas KMcaoTa.
Bruonorunyeckas ponb.
OnpepeneHve n
Knaccngukauus
BUTaMUHOB. icTopuns
OTKpPbITUA N N3YYEHNS
BUTaMNHOB. Posb
BUTaMMHOB B
KN3HEe[EeATesIbHOCTN.
MoTpebHOCTb B BUTAaMUHAX
N 003bl BUTAaMUHOB.
AnvMeHTapHble 1
BTOPUYHbIE aBUTAaMUNHO3bI U
r’MNOBUTAMUHO3bI.
FMnepBNTaMNHO3LI.
OTnenbHble
npepcTaBuTenn
>KNPOPACTBOPUMBIX N
BOLOPACTBOPUMbIX
BUTAMUHOB - XMMN4ecKas
npupoaa, CyTo4yHas
noTpebHOCTb, NPOSABIEHNS
aBUTAMMHO30B,
KohepMeHTHas 1 nuHble
pOJiN B OpraHu3me.
AHTUBUTAMUHLI. MeToabl
npeaynpexaeHums
BUTAMUHHON
HeOoCTaTOYHOCTH,
rnpenapaTbl BUTAMUHOB,
BUTAaMUHU3ALNA MULLEBBLIX
NpoayKTOB. ANKasniongbl.
OnpepeneHve.
PacnpocTpaHeHue B
npupoae. Xmummnyeckas
npupoda un
Knaccnukaumns.
Ankanounpgbl -
JNleKapCTBEHHble
rnpenapaTbl: NPON3BOAHbIE
nupuavHa, nunepuanHa n
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Cem

HanMeHoBaHue TeMbl
OUCLUNJINHBI

TpyaoeMKocTb (4achbl)

o®0

390

03®0

Copep>xaHue

dopmMupyeMblie
KOMMeTeHUuuu

Pe3synbTaTbl OCBOEHUA
(3HaTb, yMeTb, BJlafgeTh)

OOpa3oBaTesibHble
TEeXHOJIOTUMU

2

3

4

5

6

7

8

9

NUPPONNANHA - HUKOTWH,
KOKaWH 1 aTpomnuH,
NPOn3BOAHbIE KCAHTUHA -
KohenH, TeobpoMUH n
TeoUIH, NPON3BOAHbIE
WHA0Na - pe3eprnuH,
CTPUXHWH, MUNOKaPNuH,
NPOn3BOAHbIE XMHOJIMHA -
XVHWH, U30XMHONINHA -
MOPUH N MNanaBepuH.
AHTNONOTUKN.
OnpepeneHue.
PacnpocTpaHeHue B
npupoge. XumMmmn4eckas
npvpopaa. NeHnunNInHLI -
Nnpon3BOAHbIE
NeHNUNIIaHOBOW KUCOTHI,
uedanocnpoviHbl -
Nnpon3BOAHbIE
uedanocnopaHoBon
KNUCNOThI, TETPALUNKINHBI -
Npon3BoAHble HaTaLeHa,
CTPeNTOMULVHBI -
aMUNOrJINKO3NAbl.
NonycnHTeTn4yeckme
AHTUONOTUKN.

Tema 3.2. Yrnesogsbl.

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

YK-1.3;

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

, Cnanpg-nekuuns
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Cem HauMmeHoOBaHue TeMbl TpyaoeMKocTb (4achbl) Copep>xaHue dopmMupyeMblie Pe3ynbTaTbl OCBOEHMUA OOpa3oBaTesibHble
AUCLUNJINHDI (o121 0] 390 0390 KOMMNeTeHuuu (3HaTb, yMeTb, BJlafgeTh) TE@XHOJIOrMu
1 2 3 4 5 6 7 8 9
r/1I0KO3bl B KPOBW.
OkucnuTenbHoe
nekapbokcunmpoBaHue
MNBK. Unkn Kpebca.
JHepreTnyeckumn sgexT.
MeH-To3HOo-hocthaTHbIN
nyTb NpPeBpaLLEHNS
rnoKo3bl. MeTtabonnsm
reKcos.
Tema 3.3. AMUHOKUCO-ThI N MpenctaBnenne o benkax, |YK-1.1; 3HaTb: ocobeHHOCTN , Cnanp-nekuus
6enkn posib 6€51K0B B opra-Hu3me. KMCNOTHOOCHOBHbIX
DOU3NKO-XMMUNYEeCcKne CBOWCTB aMUHOKWNCJIOT ”
cBoncTBa 6enKoB: 6enKoB; Konm4yecTBeHHoe
MOJIEKYIIPHas Macca, onpegneneHne benka.
N303J1eKTpMYecKas To4ka, MocTpoeHune
pPacTBOPUMOCTb U KaMBbpOBOYHbIX KPUBbIX.
0Ca)k[AaeMoCTb 6esiKoB. Ounanun3 6enkoB. BymaxkHas
Fnpgpo-nus Kak meton XpomaTorpadus
n3y4yeHuns cocTtaBa 6enkos. AMUHOKMNCNOT. YMETb:
Co-BpeMEHHbIe MPOrHo3mpoBaThb
npeacTaBsieHns o HanpasfieHne N pesynbTaT
CTpYKType 6enko-son PU3UKO-XUMUNYECKNX
MOJIEKY b, METOAbI MPOLLECCOB U XUMUYECKUX
N3y4YeHUs CTPYKTYypbl npespaLleHni
6enka. buonornyeckasn buonorn4yeckn BaXKHbIX
poJib OTAENbHbIX NpeacTa- BellecTB. BnageTs:
BUTENEeNn NpocTbIX U XUMNYECKON 1
CNOXXHbIX 6enkoB. MMnko3un- broxmummyeckom
NnpoBaHHble 6enkn, TepMUHOIornen;
rIMKO3UIMPOBAHHbIN remMo-
rnobuH, onarHocTmyeckoe
3Ha4YeHue ero onpepe-
neHnsa. d®eTanbHbIN
remMorsiobumH.
Tema 3.4. CnoxxHble 6enku KoHBlOrnpoBaHHble YK-1.2; 3HaTb: NPOCTbIE U CJI0XHbIE |, Cnang-nekuns

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

6enkn, HyKNenHoBble
KUCNOTbI, (hepMEHTHI
YMeTb: N0N1b30BaThbCS
PU3NYECKUM, XUMUYECKNM
1 BMONOrNYeCcKNM
obopynoBaHneMm; BnaneTb:
noHsTMeM 06 opraHusme
KakK equHOM L|esioM;
HaBblKaMu
camocToAaTeNbHON paboThbl €
broxmummyeckom
nTepaTypown, BeCTU NOUCK
Heobxoanmonm
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Cem HauMmeHoBaHue TeMbl TpyaoeMKocTb (4achbl) Copep>xaHue dopmMupyeMblie Pe3ynbTaTbl OCBOEHMUA OOpa3oBaTesibHble
AUCLUNJINHDI [o]:]e) 390 0390 KOMMNeTeHuuu (3HaTb, yMeTb, BJlafgeTh) TE@XHOJIOrMu
1 2 3 4 5 6 7 8 9
XapaKTepucTnka 6en-kKoBbix MHopMaLuuu, npespaLlaTb
N NOJIMHYKNEOTULHbIX rnpoYmTaHHoe B CPenCcTBO
KOMMNOHeHTOoB. HapylweHne Ons peweHns
obmMeHa NypuHOBbIX bnoxmmmyecknx 3agayd
HyKneoTuaoBs (noparpa,
cuHgpom Jlewa-HanaHa).
Tema 3.5. HyknenHosble LleHTpanbHaa gorma YK-1.3; 3HaTb: CYLLHOCTb , Cnanp-nekuus
KUCOThI. 6vonorun. Tunebl npoL,eccos, NMPONCX0aALLNX
MaTPUYHbIX CUHTE30B. B )XMBOM OpraHu3me Ha
Obuwasn cTpyKTypHas MOJIEKYJISIPHOM,
opraHusaumns HyK1eoTUa0B. K/Ie€TOYHOM, TKAHEBOM U
MypuHoBble OCHOBaHUS, OpraHHOM YPOBHSAX; YMETb
BXoAsLliMe B COCTaB MoJsib30BaTbCs PUNYECKUM,
HykneoTupos. CTpoeHune XUMNYECKUM N
AT®. HomeHknaTypa brnonormnyecknm
HyKneoTupoB. MNepBuyHas obopynoBaHueM; BnafeTb
cTpykTypa OHK. BTopniHas OCHOBHbIMU MeNKO-
cTpykTypa OHK. Mpasuno brnonormnyecknmm
Yapradda. TpeTuyHas MOHATUAMUN, TEPMUHAMN N
cTpyKkTypa AHK 3aKOHaMU, HaBblKkaMu
(cynepcnnpanunsaums OHK). npakTU4eckoro
benku, cea3sbiBalOLWmMecCs C NCronb3oBaHUS Npnbopos.
OHK. N'eHeTn4yeckasa
CUCTEMa MUTOXOHAPUNA.
MepBuyHas, BTOpUYHas,
TpeTnyHasa cTpykTypa PHK.
Twunbl PHK. CTpykTypa
TpaHCnopTHbIX PHK.
MaTpuyHble PHK.
PubocomarnbHble PHK.
Tema 3.6. Jlunuasl Nvnnpbl: kKnaccnpukaumsa, | YK-1.1; 3HaTb: PU3NKO- , Cnanp-nekuus

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

XVMUNYECKYI0 CYLLIHOCTb
npoL.eccoB, MPOMCXOAALLNX
B )KMBOM OpraHu3sMe Ha
MOJIEKYJIAPHOM,
KJIeTOYHOM, TKaHEBOM "
OpraHHOM YpPOBHSAX; YMeTb:
NnoJib30BaTbCA
HoMeHknaTypon IUPAC ons
COCTaBJ/IEHNS Ha3BaHW Mo
hopMysiaM TUMUNYHBIX
npeacTasutenen
610510rNYeckn Ba>kKHbIX
BellecTs; Bnagetsb:
HaBblkamMun NCMob30BaHNSA
MOJNYYEHHbIX 3HAHWI B
npouecce nsyyeHus
OucuMnanHbl B byayuien
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CemMm HauMmeHoBaHue TeMbl TpyAsoeMKocTb (4achl) Copnep>xaHue dopmMupyeMblie Pe3ynbTaTbl OCBOEHMUA Ob6pasoBaTesibHble
AUCLUNJINHDI [o]:]e) 390 0390 KOMMNeTeHuuu (3HaTb, yMeTb, BJlafgeTh) TE@XHOJIOrMu
1 2 3 4 5 6 7 8 9
Bpa4yebHOM NpaKTukKe.
NTOIO: 17
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5.5. MpakTuyeckue 3aHATUA, UX HAMUMEHOBaHUe, coaep>XaHue n o6bLeM B Hacax

Cem Ne paspena oMCUUNINHDI HauMmeHoOBaHMe NpakKTUYeCKUX 3aHATUMA 06bem B yacax
[o1:]e) 390 0390
1 2 3 4 5 6
2 Pazpen 1. OCHOBbI CTPOEHUS U PEaKLMOHHOMN MpaBuna paboTbl B nabopaTopun n obpawieHns ¢ npubopamMmmn, XMMNUYECKMMIN peakTBaMun 2
CNOCOBHOCTN OpraHNYecknx coeguHEHNN. PeweHune 3agay no TeMe «Knaccugumkaums n HOMeHKIaTypa opraHnYeckux CoeguHeHnn»
BeepeHue B npeameT. Tema 1.1.
Knaccndpukaumsa v HoMeHkaTypa opraHu-
YEeCKNX coeanHEeHnNn
2 Tema 1.2. Teopus CTpOe-HUS OpPraHNYeCcKmX PelleHne npakTnyecknx 3agad Ha Temy «l3omepuns opraHN4eCKnux coegnHeHnmn» 4
coeagn-HeHun A.M.bytneposa. Tema 1.3.
N3omepuns op-raHN4YeCcKUx coe guHEeHnn
2 Tema 1.4. B3anMmHoe BAN-AHNE aTOMOB: MexaHn3Mbl peakL i OpraHnYeckux coegmHeHuin. OKUCIEHNE U BOCCTaHOBJIEHNE 4
MPUYNHbI BO3HUKHOBEHUS, BUAbLI 1 CNOCObObl ero | opraHnyYecknx Co-e ANHEHWA.
nepefayv B MoJieKysiax opraHu4yeckumx
coegnHeHnn. Tema 1.5. KUCNOTHOCTb 1
OCHOBHOCTb OPraHNYeCKUX COeANHEHUN.
2 Pazpgen 2. Kucnopoacogep>kalime Kaaccol MrmppokcncoeanHeHus. CnnpTol N heHonbl KapboHWbHbIe coeanHeHus. Anbaernabl n 4
opraHmyeckmx sewecTB. Tema 2.1. TMAPOKCUNCO-| KETOHbI
efnHeHuns. Tema 2.2. KapboHunbHble
CcoeNHEHMS.
2 Paspen 3. bnonoaummepsl N NX CTPYKTYPHbIE Bbuonormnyeckn Ba)KHble azoTcoaep Kallme reTepoumnkibl 2
KOMMOHEeHTbI. TeMa 3.1. buonorn4yeckn Ba>kHole
asoTcogepxkawme reTepoumnKkibl
2 Tema 3.2. YrneBoabl. OnpepeneHne akTUBHOCTU CyKUMHaTAernaporeHassl B Mblluax. KosnyecTtseHHoe 4
onpegeneHue nmpyesa-Ta B moye. OnpeneneHne KOHUEHTPaL MK IFI0KO3bl B KPOBU
(hepMeHTaTUBHbLIM METOAOM (C MOMOLLbI0 MPpUbopa KOHTPOIS YPOBHS F10KO3bl B KpoBu ONE
TOUCH BASIC PLUS)
2 Tema 3.3. AMUHOKNCNO-TbI N 6enkun LiBeTHble peakunm Ha aMUHOKUCAOThI 1 6enkun. OcakaeHne 6enka opraHU4YecKMMun 4
PacTBOPUTENSAMU U CONAMU TSHKENBIX MeTansoB PasaeneHne 6e1K0B CbIBOPOTKN KPOBU
MeTOoA0M 31eKTpodhopesa Ha NJIeHKax N3 aueTaTa Lessios03bl
2 Tema 3.4. Cno)xHble 6enkun BbigeneHve n aHaams XMMnU4eCckoro coctaBadocornpoTenHoB 1 rNIMKONPOTENHOB 2
2 Tema 3.5. HyKN1enHoBble KUCAOThI. AHaIN3 XMMNYECKOro CoOCTaBa HYKJIeoNnpoTennos 2
2 Tema 3.6. Jlunuasl Ba)kHenwwne nunnabl TKAHEN YenoBeKa. 2
2 Tema 3.6. Jlunugbl Ni3y4eHne guHaMuKn rnga- N3y4yeHne aMHaMuUKM rngposmsa TpUuauuaranLepmHoB Nog 4ENCTBMEM NaHKpeaTNYeCcKom 2
posn3a TpUauuarinLepuHoB Nog AencTenemM nunasbl. OnNpegeneHne cogepxaHnsa CyMMapHbIX IMANUOO0B B CbIBOPOTKE KPOBU MO peakuun ¢
rnaHKpeaTu- YeCKown nmnasbi cynbdodocthoBaHNINHOBLIM PEAKTUBOM
UTOrro: 34

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

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

Y4eOHbIM MIaHOM He NpeaycMOTPEHO

5.7. MpuMepHasa TeMaTUKa KypPCOBbIX NPOEeKTOB (paboT)

Y4eO6HbIM MJIaHOM He NpeaycMOTPEHO
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5.8. CamocToAaTenbHasa pabora ctyneHTOB

CopepxaHune n ob6beM camocToaTesibHON paboThbl CTYLEHTOB

CemMm Paspensbl  TeMbl paboyen nporpaMMmbl NepeuyeHb pOMaALLUHUX 3aAaHUNA U APYrUX BONPOCOB AJIA CAMOCTOATE/IbHOIO Cpoku O6bem B Hacax
CaMOCTOATEJIbHOIO U3y4eHus u3yvyeHus BbINOJ odO 30 030
HEeHUA
1 2 3 4 5 6 7

Pa3zpen 1. OCHOBbI CTPOEHUS N peaKLMOHHOWN BHeayauTopHasa paboTa: nogrotoska K nabopaTopHoOMy 3aHATUIO; paboTa C 1 3

CNOCOBHOCTUN OpraHNnyYeckmnx coegnuHEeHNN. NTepaTypon N NHTEepHeT-pecypcaMun; N3y4yeHne MaTepunasna no NeKunsam; peleHmne | Hepens

BeepneHue B npeamet. Tema 1.1. 3a4au;

Knaccugukaums n HoMeHKNaTypa

OpraHnyecknx coeanHeHnn

Tema 1.2. Teopuns CTpOE-HUSA OPraHNYeCcKmX BHeayauTopHas paboTa: nogrotoBka K nabopaTopHOMy 3aHATUIO; paboTa C 2 3

coegn-HeHun A.M.byTtnepoBa. Tema 1.3. NNTepaTypon N NHTEPHET-pecypcaMn; N3y4yeHne MaTepuasa no NeKUnsM; peleHmne | Hepens

N3omepuns op-raHN4eCKUx coegnHeHnn 3ajav;

Tema 1.4. B3auMHOe BAU-SHUE aTOMOB: BHeayauTopHasa paboTa: nogrotoeka K nabopaTopHOMy 3aHATUIO; paboTa C 3 3

MPUYNHbI BO3HUKHOBEHMWS, BUAI U CrOCObbI €ro | NMTepaTyponl n UHTEPHeT-pecypcamMm; n3yyeHne matepurana no IeKunaM; pelleHne | Hegens

rnepenayun B MoaeKylax opraHn4eckmnx 3ajav;

coeauHeHun. Tema 1.5. KncnotHoCcTb 1

OCHOBHOCTb OpPraHn4yecknx CoeguHeHNN.

Pa3zpen 2. Kncnopopcogepxalime Knaccol BHeayanTopHasa paboTa: noarotoska Kk nabopaTopHOMy 3aHATUIO; paboTa C 3 3

OpraHnyeckmx sewecTs. Tema 2.1. TMAPOKCUCO-| INTEpaTypon N MHTEPHET-pecypcaMun; nsyveHne matepmana no Jekumsam; peleHne |Hepens

eaunHeHuns. Tema 2.2. KapboHunbHble 3apavy;

coeHeHns.

Pazpen 3. buononnmepsl 1 X CTPYKTYpPHbIE BHeayauTopHasa paboTa: nogrotoBka K nabopaTopHoOMy 3aHATUIO; paboTa C 4 3

KOMMOHEHTbI. TeMa 3.1. BUonorn4yeckn BaxkHble | NMTEPaTYPON N UHTEPHET-pecypcamMm; nlyyeHne matepurana no JeKUnaM; pelleHne | Hegens

asoTcogepKalime reTepounkibl 3ajav;

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

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

Tema 3.4. CnoxxHble 6enkun BHeayauTopHasa paboTa: nogrotoBka K nabopaTopHoOMy 3aHATUIO; paboTa C 6 4
NNTepaTypon N NHTEPHET-pecypCcaMn; N3y4yeHne MaTepuasna no NeKUnsM; peleHmne | Hepens
3ajav;

Tema 3.5. HyknenHoBbIie KUCNOThI. BHeayauTopHasa paboTa: nogrotoBka K nabopaTopHoMy 3aHATUIO; paboTa C 7 4
NNTepaTypon N NHTEPHET-pecypcaMn; N3y4yeHne MaTepuasna no NeKUnsM; peleHmne | Hepens
3ajav;

Tema 3.6. Jlunugbl BHeayaunTopHasa paboTa: nogrotoBka K nabopaTopHOMy 3aHATUIO; paboTa C 8 4
NNTepaTypon N NHTEPHET-pecypcaMun; N3y4yeHne MaTepuasna no NeKUnsM; peleHmne | Hepens
3ajav;

Tema 3.6. Jlunugbl Ni3y4eHne guHaMuKn rnga- BHeayauTopHasa paboTa: nogrotoBka K nabopaTopHOMy 3aHATUIO; paboTa C 8

posn3a TpUauuarInLepuHoB Nog AencTenemM NNTepaTypon N NHTEePHET-pecypcaMn; N3y4yeHne MaTepuasna no NeKUnsM; pelleHne | Hepens

rnaHKpeaTn- YeCKon nmnasbl 3ajav;

NTOro: 30
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Cem Paspensi u TeMbl paboyent nporpaMMbl MepeuyeHb gOMaLUHUX 3afaHUM U APYrMX BOMPOCOB AJIA CaMOCToATeNbHOro | Cpoku O6beM B Yacax
CaMOCTOATEJIbHOIO U3yUYeHus u3yyeHus BbINOJ (e 1> T0) 390 03®0
HeHus
1 2 3 4 5 6 7
5.9. KaneHpapHbin rpacduK BocnuTaTesibHOW paboTbl N0 AUCUMNIUHE
Moaynb HaTta, MecTo nposeaeHus Ha3sBaHue MmeponpusaTus dopmMa nposeneHus OTBeTCTBEHHbIN HLocTuXXeHus
MeponpuaATUs obyualowuxcsa

Monaynb 3 YyebHo-
nccnenoBaTenbCckas u
Hay4Ho-UccnefoBaTeNbCKas
NeATenbHOCTb

okTs6pb, 2024 r. PFEOY BO
«MI'TY»

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

MpakTnyeckas paboTa
3/1eMeHTaMun Hay4Hou
paboTbl FpynnoBas

HeposHbix J1.1.

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

6.1. MeToaMyeckue ykazaHua (cobcTBeHHble pa3paboTku)

HasBaHue

CcblIKa

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

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

6.2. JiuTtepaTtypa ona caMmocTosTesibHOM paboT

HasBaHue

CcblniKa

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

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

TiokaBkuHa, H.A. BroopraHmndeckasa xumums : y4ebHuk /
TiokaBkuHa H.A., baykos 0.U., 3ypabsH C.3. - Mocksa :
90TAP-Megua, 2016. - 416 c. - 9bC KoHCynbTaHT CcTyAeHTa.
- URL:
https://www.studentlibrary.ru/book/ISBN9785970438008.html
. - Pexxum pgocTtyna: no nognucke. - ISBN ISBN
978-5-9704-3800-8

https://www.studentlibrary.ru/book/ISBN9785970438008.html

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

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

BrnoopraHnyeckas XmMns: pyKkoBoACTBO K NMpakTUYeCKnum
3aHATMAM : yyebHoe nocobue / noa pen. H.A. TIOKaBKMHON. -
MockBa : T'90TAP-Megua, 2017. - 168 c. - 3bC KoHCynbTaHT
cTyneHTa. - URL:
https://www.studentlibrary.ru/book/ISBN9785970442098.html
. - Pexxnm pocTtyna: no noanucke. - ISBN ISBN
978-5-9704-4209-8

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

BroopraHnyeckasa XxMMns: pykoBoACTBO K MPaKTU4YECKUM
3aHATMAM : y4yebHoe nocobue / noa pen. H.A. TIOKaBKUHON. -
MockBa : T[90TAP-Meguna, 2020. - 176 c. - 9bC KoHcynbTaHT
cTypeHTa. - URL:
https://www.studentlibrary.ru/book/ISBN9785970456002.html
. - Pexxum pgocTtyna: no nognucke. - ISBN ISBN
978-5-9704-5600-2

https://www.studentlibrary.ru/book/ISBN9785970456002.html

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

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

Y4yebHo-MeTOoOM4YECKME MaTepuabl A1a caMocToaTesiIbHOM paboTbl 0by4vatowmxcsa us yncna
WHBANIMAOB M JINL, C OFPaHNYEHHbIMWN BO3MOXHOCTAMM 340poBbsa (OB3) npenoctasnsioTca B hopMax,
afanTMPOBaAHHbIX K OrpaHNYeHNAM NX 300PO0BbA U BOCMPUATUS NHGOpMaLnn:
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ONs nuu € HapyLWeHUaAMM 3peHuns:

B NnevyaTHon hopMe yBEIMYEHHbLIM LPUGDTOM,
B (hopMe 3/1eKTPOHHOr0 AOKYMEHTa,

e B (hopme ayaunocpanna,

B ne4vaTHoun hopMe Ha sA3blke bpanns.

ONns nuuy C HapyweHuamMm cnyxa:

e B nevyaTHom opme,
e B (OpMe INEKTPOHHOIr0 AOKYMEHTA.

Ons nuu C HapyLleHnsaMM ONopHO-ABUraTeIbHOro annapaTa:

e B nevyaTHom opme,
e B (hopMe 3/1eKTPOHHOr0 A OKYMEHTa,
e B (hopme ayaunocphanna.
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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 hOpMMPOBaAHMA KOMNETEHLLUMN HaumeHoBaHue y4yebHbIx
(HoMep ceMecTp CorsacHoro y4ebHomy nsaaHy) OUCLUUNJINH,
(e L:>To) 390 03%0 cdopmMupyoue
KOMMNeTeHLMUM B npouecce
OCBOEHMUSA
obpaszoBaTenbHOM
nporpamMmbl
YK-1.1 AHanu3npyeT 3agady, Bblaenss ee 6a3oBble COCTaBAAOLWME, OCYLLECTBASET AEKOMMNO3ULMIO 3a4a4um
3 bunoopraHunyeckasa xmmus
2 Xnmus
13 Monaynb nonyyeHus
KBanngukaumm "Cugenka"
4 OcHoBbI 380poBoro obpasa
KU3HU
12 buonorus
1 dusnka, MaTemMaTuka
4 dunocousa
1 Hay4Ho-nccneposaTtenbckas
paboTa (mony4yeHne
MepBUYHbIX HAaBbIKOB Hay4HO-
nccnenoBaTeibCkon paboTbl)
3 buosTunka
YK-1.2 HaxoAnT 1 KpUTUHECKU aHaNn3nMpyeT nHdopMaLumo, HeobxoaAnMY AN peLleHns NocTaBAeHHOM 3a4a4un
13 Moaynb nony4veHms
KBasndukaummn "Cugenka"
1 Dn3nKa, MaTeEMaTUKa
4 OcHoBbl 3g0poBoro obpasa
YKU3HU
12 buosorus
3 buoopraHunyeckasa xmmus
1 Hay4Ho-nccnepnoBaTtesnbckas
paboTa (nonyyeHne
MepBUYHbLIX HaBbIKOB Hay4HO-
nccnenoBaTesibCkonm paboThl)
2 Xumuns
3 bnosTtunka
YK-1.3 PaccMaTprBaeT BO3MOXXHbl€ BapMaHTbl pelleHns 3a4a41, OueHnBas UX AOCTOUHCTBA U HEAOCTaTKN
1 Hay4Ho-nccneposaTtenbcKas
paboTa (nonyyeHune
MepBUNYHbIX HaBbIKOB Hay4HO-
nccnenoBaTenbckon paboTbl)
3 brnosTtunka
13 Moaynb nony4deHns
KBanugukaumm "Cngenka"
4 OcHoBbl 3g0poBoro obpasa
YKU3HU
12 buosorus
3 buoopraHunyeckasa xmmus
2 Xnmus
1 dU3nKa, MaTeMaTUKa

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

MnaHupyembie KpuTepum oueHUBaHUA pe3ynbTaToOB OOyuyeHus HauMmeHoBaHue
pe3synbTaTthl HEeyAOoBJIETBOPUT | yaoBneTBOpuTen XOpoLuo OTJ/INYHO OLEHO4YHOro
0CBOEHMSA esibHO bHO cpeacTBa

KOMMETEHL MU
1 2 3 4 5 6

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

YK-1.3 PaccmaTpmBaeT BO3MOXXHble BapMaHThbl pelleHns 3a4a4yu, oleHnBas nx OCTOMHCTBA U HeAO0CTaTKu

3HaThb: ®parmMmeHTapHble HenonHble 3HaHUs | CchopMupoBaHHble, | ChopMMpoBaHHbIE KOHTpOJIbHas
nornyeckune 3HaHWA HO copepxxalune cucrtematuyeckne | pabota, TecThl,
dopMbl 1 oTAesbHble 3HaHWA NMUCbMEHHbIN
npouenypsl, npobenbl 3HaHUA onpoc, 3ayeT,
cnocobcTeytoWwme 3K3aMeH

pediekcun no
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MnaHupyembie KpuTepum oueHUBaHUA pe3ynbTaToOB OOyuyeHus HaumeHoBaHue
pe3synbTaTthl HEeyAOBJIETBOPUT | yaoBneTBOpUTEn XopoLuo OTJ/INYHO OL,EeHOYHOro
0CBOEHMS esibHO bHO cpeacTBa

KOMMETEHL MU
1 2 3 4 5 6
nosoay

cobcTBEHHOW 1”
MbIC/INTEJIbHON

neAaTeNbHOCTI.

YmMmeThb: YacTu4Hble yMeHUA | HenosiHble yMeHUs | YMeHUs NosHble, CchopMupoBaHHbIe
apryMmeHTnpoBaHH JonyckawTcs yMeHus

0 hopMumpoBaTb Hebosnblne

cobcTBEHHOE ownbkKun

cy>XxaeHue n

OLEeHKY

MHdopMaLunu.

Bnapetn: YacTu4Hoe HecuctemaTtunyecko | B YcnewHoe n
HaBblKaMu BlageHne e NpuMeHeHne CUCcTeMaTUYeCKOM | cucTemMaTuyeckoe
onpeneneHuns HaBblKaMu HaBbIKOB npuMeHeHun npuMeHeHue
npakTU4ecknx HaBbIKOB HaBbIKOB
nocneacTeumn jonyckatTcs

MN3J10)KEHHOro npobenb

pelleHust 3aga4u.

YK-1: CnocobeH ocyLecTBAATL KPUTUYECKUA aHann3 NpobaeMHbIX CUTyauuin Ha oc

Bblpa6aTbIBaTb CTpa

Terno NencTeBumn

HOBe CMCTEMHOro nogxoaa,

YK-1.2 HaxoAnT n KpUTUHECKU aHanM3npyeT nHgopmMaumio, HeobxoanmMyo A1 peLleHns NocTaBeHHOM 3a4a4um

3HaThb: - ®parmMmeHTapHble HenonHble 3HaHUs | CchopMupoBaHHble, | ChopMMpoBaHHbIE KOHTpOJIbHas
ocobeHHOCTMN 3HaHuA HO codepxKaluune cuctemaTtudeckmne | pabota, TecThl,
CUCTEMHOIO U oTAesbHble 3HaHWA NMUCbMEHHbIN
KpUTUYeCcKoro npobenbl 3HaHUA onpoc, 3a4eTt
MbILLAEHNSA U 3K3aMeH
OEeMOHCTpUpoBaTb

rOTOBHOCTb K
HeMy;- flornyeckune
hopmMbl 1
npouenypsl,
O0EeMOHCTPUPOBaAThL
CNoCcobHOCTb K
pednekcumn no
rnoesoay
cobCcTBEHHOM 1
MbIC/INTENbHON

neATesIbHOCTI.
YMeThb: YacTu4Hble yMeHUs | HenosHble yMeHus | YMeHnsa noJiHble, CchopMupoBaHHbIe
aHan3npoBsaTb jonyckatTcs yMeHus
NCTOYHUKN HebonbLne

nHpopmaumm ¢ ownbkmn

TOYKN 3peHns

BPEeMEeHHbIX 1

MPOCTPaHCTBEHHD|

X YCNOBUN NX

BO3HWKHOBEHUS.

Bnapetn: YacTu4Hoe HecuctemaTtunyecko | B YcnewHoe n
HaBblKamMu B/ageHue e NpuMeHeHne cucTemMaTU4eCcKOM | cucTeMaTuyeckoe
onpeneneHuns HaBblKaMu HaBbIKOB npuMeHeHun npuMeHeHue
npakTU4ecknx HaBbIKOB HaBbIKOB
nocnencTeui jonyckatTcs

MN3J10)KEHHOro npobenb

pelleHnst 3aga4u.

YK-1: CnocobeH ocyLecTBAATL KPUTUYECKUA aHann3 NpobaeMHbIX CUTyauuin Ha oc

Bblpa6aTbIBaTb CTpa

Terno NencTBumn

HOBe CMCTEMHOro nogxoaa,

YK-1.1 AHanm3npyeT 3afady, Bbiaenss ee 6a30Bble COCTaBASIOWME, OCYLLECTBAAET

AEKOMMNO3nUKno 3agayqn

3HaThb:
nornyeckmne
hopmMbl 1
npouenypsl,
cnocobeTBylowme
pediekcun no
rnosoay
cobcTBEHHOW 1
MbIC/INTEJIbHON

®parMeHTapHble
3HaHWA

HenosHble 3HaHuSA

CchopMupoBaHHsble,
HO codepxKaluune
oTAesbHble
npobenbl 3HaHUA

CchopmMupoBaHHbIe
cucTemMaTmyeckume
3HaHWA

nesaTeNIbHOCTI.

YMmeThb: YacTu4Hble yMeHUA | HenosiHble yMeHUsa | YMeHUs NosHble, CchopMupoBaHHbIe
apryMmeHTnpoBaHH JonyckawTcs yMeHus

0 hopMumpoBaTb HebosnbLne

KOHTpOJIbHas
paboTa, TecThl,
MUCbMEHHbIN
onpoc, 3a4erT,
3K3aMeH

34/57




MnaHupyemblie
pesynbTaThbl
OCBOEHMUA
KOMMNeTeHUuumn

KpuTepumu oueHUBaHuUsA

e3y/ibTaToB 00y4eHus

HeynoBJIeTBOPUT
€JibHO

yAoBineTBopuTen
bHO

XopoLuo

OTJINYHO

HaummeHoOBaHue
OL,eHO4YHOro
cpencrTsa

1

2

3

6

cobcTBEHHOE
cyXIOeHune n
OLLeHKY
MHopMaunu.

owmnbKmn

Bnapetb:
HaBblkamMu
conocTas/ieHus
pa3HbIX
NCTOYHNKOB
MHopMaunm c
Liefiblo BbISBNEHUSA
MX NpoTMBOPEYNiA
M nouncka
DOCTOBEPHbIX
CYXKOEHUN.

YacTu4Hoe
BJllafieHne
HaBblKaMu

HecunctemaTtunyecko
e npuMeHeHue
HaBbIKOB

B
cncTeMaTu4yeckom
npUMeHeHnn
HaBbIKOB
JornyckarTcs
npobensl

YcnewHoe un
cuctemMaTuyeckoe
npuMeHeHne
HaBbIKOB

7.3. Tunosble KOHTPOJibHbI€ 3aAadHUA U UHbIE€ MaTepuanbl, HeobXxoauMbie 41 OUEHKHU
3HaHUM, ymel-mﬁ, HaBbIKOB U (MN1M) oNbITa AEATENIbHOCTHU, XapakKTepu3ylouwux 3Tanbl
cbopmupoaal-ma KOMMNEeTeHLUUNn B npouecce ocsoeHusn 06pa303aTean0|7| nporpamMmmbl

7.3. TUNOBble KOHTPOJIbHbIE 3aAaHUA U UHble MaTepuasibl, Heob6xoauMbie ONA OUEHKU 3HAHUM,

ymeumﬁ, HaBbIKOB M (MNKM) onbiTa BEATEJNILHOCTMH, XapaKkTepu3yrouwux 3Tanbl q)OpMVIpOBaHVISI
KOMMNEeTEeHLUU N B npouecce ocBoeHun 06pa303aTeanov“| nporpamMmmbi

KOHTpOJIbHbIe BONPOCHI 1 3aaHNA 019 NPOBefeHNA TeKyLero KOHTpoid

TeKyLLNA KOHTPOIb TEOPETUYECKUX 3HAHUN, NPAKTUYECKNX YMEHUI N HaBbIKOB
OCYLLIECTBASAIOTCA NPU 3aLLnTe abopaTopHbIX PaboT 1 caayvye MoayJsiein Mo OKOHYaHUN U3yYeHUs
Ka)xgon Tembl. Coava Ka)k[oro Moayns npenycMaTpuBaeT YCTHbLIN OTBET U TECTUPOBAHUE, YTO
NO3BOJISET AaTb MOJIHYO OLIEHKY 3HAaHWI CTYAEHTOB.

Tema: CTpoeHue u (pyHKuumn 6enkos

1. XuMunyeckasa CTpyKTypa Kakon NpOTEeNHOreHHOM aMUHOKUCO0ThI NpueBeneHa?

a) beHnnanaHuk;

b) rmuctnonn;

C) aprHuH;

d) Tnposuh;

€) NponuH.

2. Xnmm4yeckas CTpyKTypa Kakon NpOTENHONE€HHON aMUHOKUCNOThI NpuBeaeHa?
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a) NN3nH;

b) ructnonn;

C) TpunTodaH;

d) MeTNOHNH;

e) n3onenumnH

3. Xnummn4yeckas CTpyKTypa Kakon NpOTENHONEHHON aMUHOKUCNOTbI NpuBeaeHa?

a) Nn3nH;

b) ructnaovy;

C) NPOJINH

d) METNOHWUH;

e) nlonenumnH

4. XuMunyeckas CTpyKTypa Kako NpoTEeNHOreHHOM aMUHOKUCIOTbI NpuBeaeHa?

a) IN31H;

b) rnctnonn;

C) apryuHuH

d) MEeTUOHUH;

e) nsonenumnH

5. BbibepuTe roMoLNKANYECKYO (apoMaTUYECKYO) aMUHOKNCIOTY

a) BaJINH;

b) MeTnoHuH;
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C) NPOJIVH;

d) TpunTodaH;

e) heHnnanaHuH.

6. Kakas n3 aMmmHoOKnNCI0T coaepXxnT FeTepOLI,I/IKJ'I?

a) TUPO3UH;

b) apruHun;

C) NPOAVH

d) rnnumnH;

e) TpunTodaH.

7. Kakaga n3 aMMHOKNCNOT COAEPXKUT reTepoumnkn?

a) TMCTUANH;

b) rnnunH;

C) rmyTaMnMHOBasa KNCNOTa,

d) rnyTamuH;

€) TUPO3UH.

8. BbibepnTe MMUHOKUCIIOTY, BXOASILLYO B COCTaB 6enkoB

a) apruMHuH;

b) cepun;

C) heHnnanaHuH;

d) nponuH;
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e) rnyTaMmnMHOBasa KNCIOTa.

9. BbibepuTe apoMaTUYECKYD aMUHOKUCIOTY, BXOASLLYO B COCTaB 6enkoB

a) acnaparuH;

b) ructnonn;

C) METUNOHWH,;

d) TpunTodaH;

€) NposnH.

10. Kakoe coefnHeHVEe COAEePXUT reTepounkn?

a) apruMHuH;

b) dheHnnanaHuH;

C) TPEOHWUH;

d) nponuH;

€) TUPOo3uH.

11. BuibepuTe roMoUnNKINYECKY0 (apOMaTUYECKYO) aMUHOKUCIOTY

a) TUPO3VH;

b) TpunTodaH;

C) TPEOHWUH;

d) acnaparuH;

€) apruHunH.

12. Mpwn HenTpasnbHbIX 3Ha4YeHUsSX pH BCce KUCIOTHbIE (CNOCOOHbIE 0TAaBaTh H+) 1 BCe OCHOBHbIE
((cnocobHble NpucoeanHATL H+) PyHKLUMOHAIbHbIE FPYNMbl HAXOAATCA B AUCCOLIMMPOBAHHOM
COCTOSAHUN. [TO3TOMY B HETpPasibHOW cpefie rNyTaMMHOBAs KMCI0Ta MMeeT CyMMapHbIA 3apag,
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pPaBHbI KaKOMY 3Ha4YeHMnI0?

13. B cuNbHO WeNoYHoM cpefe acnaparnHoBas KUCA0Ta MMeeT CyMMapHbI 3apad, PaBHbIA KakoMy
3Ha4YeHuto?

14. B cunbHO KUCNOW cpefe riayTaMUHOBas KNC/I0Ta MUMEeEeT CyMMapHbI 3apsf, paBHbI KaKoMy
3Ha4YeHun?
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16. Kakas amnHokucioTa byaeT nMeTb NONIOXKUTENbHbIA 3apsn npu pH=7

a) aJlaHWH;

b) MeTroHNH;

C) rmyTaMnMHOBasA KNCNOTa,

d) nn3uH;

e) UNCTEeunH;

17. Kakaa aMmuHoKuKcnoTa byaeT uMeTb MONOXKUTENbHbIA 3apag npu pH=7

a) acnapTar;

b) TpunTodaH;

C) TUCTUONH;

d) rnytamar,;

e) n3onenunH;

18. Kakas amnHokucioTa byaeT nMeTb NONIOXKUTENbHbIA 3apsn npu pH=7

a) cepuH;

b) apruHuH;3

C) rNNUNH;
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d) METNOHUH;

e) rnyTaMmMHoBasa KNCOTa,

19. Kakaa aMUHOKMC/IOTa HeceT oTpuLaTenbHbIn 3apag npu pH=7

a) acnaparumHoBas KUCNOTa;

b) anaHuH;

C) rIyTaMuH;

d) rmuctngun;

€) acnaparuH;

20. Kakas 13 npuBedeHHbIX hopmyn rnytamaTta bynet npeobnagaTtb npu pH=10

21. KakoBbl BCe aMWHOKWNCIOTbI B COCTaBe B6eslkoB YesloBeKa Kpome ramunHa?

a) NpaBoBpallatoLlmne;

b) nmeroT D-KOHGPUrYypauuio;

C) ONTUYECKN HEAKTUBHbI;

d) nmetoT L-KoHpuUrypauuio;

e) umetoT nmbo L-, nnbo D-koHuUrypauuto;

22. OnTn4eckas akTMBHOCTb - CMOCOBHOCTL BpallaTh MJIOCKOCTb NONAPU30OBaAHHOIO cBeTa. Y
npuBeaeHHON aMUHOKNCNOThbI OMTUYECKasd aKTUBHOCTb 3aBUCUT OT Ha/IMYMA yrnepoaHoro atoma,
o603HavYeHHOro Kakonm Lugpon?
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a) 1; NH2

b) 2; 5 4 3 2] 1
) 3; HOOC-CH2-CH2-C-COOH

d) 4; |

e) 5. H

23. o KakoMy MpU3HaKy pa3nyatoT cTepeonsomepbl?

a) NPOCTPaHCTBEHHAs KOHUrypauuns;

b) pauvoHansHasga opmyna;

C) arperaTHoe COCTOSHUE;

d) 3amelwawowme rpynnsol;

e) cTabnnbHOCTD.

24. Kakum cBocTBOM obflafaeT coeUHEHNE, NMEloLLIEe aCMMMEeTPUYEeCKUiA aToM yrinepoaa?

a) Kpecsio-n0404Has naoMmepus;

b) unc-TpaHc-nsomepus;

C) cTepeounsomMepus;

d)awnb;

e)a, b, c.

25. YT0 MO>XHO MCNOJ/Ib30BaTb AJ19 KA4eCTBEHHOr0 obHapy>XxeHunsa TpuntodaHa?

a) KCaHTOMpPOTENHOBAA peakunsa,

b) peakuna ®ons;
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C) HAHTMOPWHOBAA peakuuns;

d) buypeToBas peakuus;

e) peakuusa AgaMmKeBunya.

KOHTpOibHbIE BONPOCHI U 3aAaHUA O NpoBeaeHus ﬂpOMe)KyTO‘-IHOﬁ aTrectauum

Bonpochbl K 3K3aMeHy A NpoBeaeHUs NPOMe)XXYyTO4YHOW aTTecTauum

1. DHepreTuka: popMbl paboThl, SHeEpreTuka BUOXNMNUYECKMNX NMPOLIECCOB.

2. PaBHoBecue. Peakuun nepeHocCa rpynrm. OKUCAUTENIbHO-BOCCTAHOBUTESIbHbIE peakunn.

3. DHTaNbNUA 1 3HTponus. TennoTa peakUnmn 1 KasopuMmeTpus.

4. Katann3. OCHOBbI KaTam3a 6MOXMMMNYECKUX NpPoLEeECCOB.

5. Boaoa Kak pactBopuTtenb. Boga n meTaH. CTpyKTypa Boabl 1 nbaa. TuapaTtayns.

6. TmapodobHble B3anmMonoencTemsa. PaCTBOPUMOCTb B BOAE XUPHBIX KUCOT. PacTBOpMMOCTL B BOAE
MeTaHa. dPPeKT «MacNAHbIX Kanesb».

7. OKNCANTENIbHO-BOCCTAHOBUTESIbHbIE peakunn. Buonormnyeckune OKNCNNTENBbHO-
BOCCTaHOBUTEJIbHbIE Mapbl.

8. bnomonekynbl. Ba)kHenwmne Knaccbl CoOeanHEHWIA.

9. Obwasn XapaKTepUCTKa yrnesogoB mn umx bnomegnUMHCKOE 3HaveHue. (DyHKLI,I/II/I yrnesonos.
Knaccngpunkayma: MOHO-, AU- U Nonncaxapuibl.

10. MoHocaxapuabl. BaxHenwmne npeactaBuUTenn N nx cBoncTBa. HacnencrBeHHble HapyLweHns
obMeHa ranakTosbl n PpPYKTO3bl. [1TIOKO3a KakK BaXKHenwmnn metabonut yrnesogHoro obmeHa.

11. Mpou3BoaHbIE MOHOCAxapuAoB: MHOrOATOMHbIE CMUPTLI, aMUHOCAaxapa, CUAJNIOBbIE KUC/OThI,
rANKO3Uabl, Ae30KCMcaxapa, YPOHOBbIE KUCOThI.

12. BaxkHenwure npeacTaBuTenn Aucaxapupo. CTpoeHue, CBOWCTBa U 6Buonormvyeckas posb.
fmaoponns. HacnencTBeHHble HapyLleHUs obMeHa Ancaxapuaos.

13. Monncaxapupgbl. XnmMmn4yeckoe CTpOeHue, cBONCTBa, bBuonormnyeckas ponb. Knaccndpumnkauyms.
FoMmononucaxapupbl. Kpaxman, rinmkoreH.
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14. (NMMKO3aMUHOI IMKaHbI (Mykononncaxapunabl). Mpenctasutenn. MpoTeornnkaHsbl
(MykonpoTeunabl). Cnanosblie KucnoTbl. CTpoeHne, CBOMCTBA 1 poJib B OpraHunsme.

15. Ob6Las xapakTepnucTuUKa aMnNuaoB 1 nx bnoMmeanumnMHCKoe 3HadeHne, QyHKUUN, Knaccugpurkaums.

16. OMbiisseMble N HeoMblseMble nunuabl. OCHOBHblE npeactaBuTenn Tpuauarnmnueponos,
rAMKONUNUAOB, ravuepodochonunnuaoos, COUHIONNNUA0B N CTEPOULOB.

17. CTpoeHune nunmnpos. XKUPHbIE KUCNOThI, UX cTpoeHne. OCOBEeHHOCTU CTPOEHUS XKUPHBIX KANCSIOT
NNNMAO0B YesioBeKa. HacbiweHHble, MOHO- N MOJIMHEHACHILEHHbIE XXUPHbIE KUCOThI.

18. Tpmaunnrauueposbl. DyHKUUKU, CTpoeHNe. [lepeKnCcHoe oOKUceHne IMnnaos.

19. ®ochonunupbl. CTpoeHMe OCHOBHbLIX npeacTasuTenen - gochaTngHas KKUCAoTa,
ochaTuaonncepuH, gpochaTuanasnTaHoNnaMuH, pochaTULNIXONNH.

20. BaxHelnwuve npenctaBuTenn ramkonunupos. CTpoeHne W GyHKUUM Lepebpo3naos,
raHr1Mo3naoB U CysibonmMnnaoB.

21. BaxxHenwmne npencrtasutenn ravmuepodocgonnnuaos. CTpoeHne, cBOMCTBa U buonornyeckas
ponb hochaTnananHosuTona, nnsododochonmnmuaos.

22. CchmHronunmabl. Xmmmyeckoe CTpoeHne, CBONCTBa, bBuonornyeckas ponb. Knaccugukaums.

23. Ctepoupabl. XXen4yHble KNCNOThI (MepBrnYHbIe N BTOPUYHbIe). CTpoeHne N yHKLMUN. XoNecTepuH.
CtepoungHble ropMoHbl. CTepongHble BUTaMuHbl. CepaeyHble rnKo3uabl.

24. AueTunn - KoA Kak npeglecTBeHHUK aMnuaos.

25. AMMHOKMCOTHI: 0bmne ceegeHns, buonornyeckme QyHKLUN.

26. Knaccudumkauma aMmuHoKMcnoT. OnTudeckme cBoncTBa. CTpyKTypa U (PUINKO-XMMUYECKME
CBOWNCTBa aMUHOKUCNOT. Bronornyeckn akTMBHbIE NENTUAbI.

27. LiBeTHble peakuun Ha 6enKn 1 aMUHOKNCNOTHI.

28. AMVHOKUNCNOTHBbIM aHann3. loHoobMeHHasa xpoMaTorpagus cBO60AHbIX aMUHOKUCNIOT.

29. XapakTepucTunka 6enkoBbIX BELLECTB. DNeMeHTapHbI cocTaB 6enka. 3HavyeHne H6enkos Ass
opraHmsma: 6enku - depmMeHTbl, 6enkn - ropMoHbl, CTPYKTYpHble 6enkn 6enku - peuenTopsl,
TpaHCNopTHble 6eskK, aHTuTena.

30. ®13MKO-XMMMNYECKMe CBONCTBa BenNKoB: pacTBOPMMOCTb U colep>XaHue 6eskoB B pacTBopax.
OeHaTypaumnsa 6enkos. icnonb3oBaHMe npouecca AgeHaTypauun B MeauumHe,
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31. Tunsbl cBA3en B Monekyne besnka.

32. Pa3mepsbl n popMa 6enkoBbix Monekyn. FnobynsapHbeie n hubpunnapHeie 6enkn. Paznny4mnsa nx Bo
BTOPUYHOMN N TPETUYHOW CTPYKTYpPE M MO CBONCTBAM.

33. MNepBUYHas cTpykTypa Oenka. MeToAbl onpeneneHnss aMUHOKMCIOTHOrO cocTaBa 6ernka.
3aBUCMMOCTb 610SIOrMYeCcKmx CBOMNCTB H6enka OT UX NePBMYHON CTPYKTYPbI.

34. BTopuyHas cTpykTypa 6enka. KoHdurypauma nenTtuaHon uenn. 3HavyeHne BOAOPOAHbIX CBSA3EN
B CTabunamsaumm BTOPUYHON CTPYKTYPHbI.

35. TpeTnyHaa 1 4eTBepTUYHaaA CTpPykTypa 6esnka. Tunbl CBA3eN: 3aBUCUMMOCTb Buosornyeckom
aKTMBHOCTN OeNIKOB YeTBEepPTUYHOMN CTPYKTYpbl: KOOMepaTUBHble W3MEHeHUs KOHdopMaumnm
npoTomMmepoB (Ha npuMepe remornobmHa B cpaBHeHUN C MMornobuHoMm). KoHdurypaumsa 6enkosbix
MOJIEeKY .

36. Knaccudumkauma 6enkos. BaxHenwme npeactaBUTeENM MNPOTEMHOB W MNPOTENOOB.
Buonornyeckne yHkumm 6enkos. UameHeHne 6en1KoBOro coctaBa Npu OHTOreHese n 6onesHax

37. HykneonpoTteuabl. Ponb Mulliepa B U3y4eHUN HYKNeonpoTenaos. XMMnUYecknii coctaB 6enkoBom
M npocTeTudeckom rpynmnbl. CTpoeHne xpoMmocoM. Camocbopka HyKNeonpoTEeENAHbIX YacTul,.

38. XpomonpoTenasbl, remornobuH, mmornobuH, Katanasa, LNTOXpOMOKCMAa3a, LUUTOXpOoMbl. Ux
XnMMn4yeckKas npmpoga n sHa4eHme ona opraHm3ma.

39. lemornobuH. CTtpoeHme un ceoncTBa. Okcu-, Kapbokcu-,kapb- meTremornobuH. Bapuauum
MepBUYHON CTPYKTYPbl U CBONCTBa remorsiobuHa. NlemornobuHonaTmu.

40. AHOManbHble opMbl remornobuHa. N'emornobuHonaTm, CeEpnoBNAHOKIETOYHASA aHEMUS.

41. TnukonpoTeupabl. CTpoeHMe ©  QYHKUMWM  YrAeBOAHOM  4acTWU  FANKOMNPOTEUAOB.
[ MMMKO3aMUHOIMINKaHbl U NPOoTeorsnkaHbl. Cnanosble KNCAOThbI, renapuH, rmajypoHoBas KMUCJ0Ta,
XOHOPOUTUHCEPHAs KUCJIOTa: CTPOeHue, pacnpocTpaHeHue n pyHkunun. NpnmeHeHns B MeguunHe.

42. ®docgonpoTenabl. Cnocob cBA3M NPOCTETUYECKON rpynbl C 6€/IKOBbIM KOMMNOHEHTOM. 3HayeHune
B obMeHe BellecTB. MeTansonpotenibl U nx 6ruosiormyeckas posib B TKAHEBOM AbIXaHUMN.

43. JlunonpoTenabl. XMMNYeckoe CTpoeHne, npeactaBuTenn, poib B obmeHe BeuwectB. CocTaB u
CTPOEeHMEe TPAHCMOPTHbLIX INNONPOTEN[OB KPoBU. MnepannugeMmunn,

44, MeTongbl BblaeneHUs W aHanusa 6enkoB: BblCasMBaHWe, LWaNM3, renb-punabTpauuns,
371eKTpodopes B NoNMakKpuiaMmaHoMm rene B nNpUCyTCTBUM fofeumncynbdarta HaTpus.

45, CTpykKTypa N (PUSMKO-XUMUYECKNE CBOMNCTBA MYPUHOBLIX N MUPUMUONHOBLIX OCHOBAHWMN.
BbunomegnymnHckoe 3HavyeHue.
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46. CTpyKTypa HYKNeo3naoB N HyKneoTnnos. HoMeHknaTypa.

47. Npon3sBoaHbIe afeHO3WHa, F'YaHO3uHa, FTMMOKCaHTUHA, ypauuia n LnTo3nHa.

48. CTPYKTYPHblE KOMMNOHEHTbI HYKJIEMHOBbIX KMCNIOT. X XMMYecKoe CTpoeHMe.

49. CoBpeMeHHble npeacTaBieHus o0  XuUMUYeckoMm  cTpoeHun OHK  (YoTcoH, Kpuk).
KoMnanMeHTapHOCTb oCHoBaHun. lMpaBuna Yapradgda. Buoosasa cneundmnyHoCcTb, KOIPPULNEHT
cneundunydHocTn OHK. OeHaTypauunsa u peHatmBaunsa OHK. T'mbpugmnsauns OHK - OHK, OHK - PHK.
Bbrnonornyeckasn ponb OHK.

50. Xumnyeckoe ctpoeHne PHK. OcobeHHocTu cTpoeHus u-PHK, T-PHK 1 nx posb B opraHmsme.

51. CTpoeHune xpoMaTuHHa.

MeTop,uqecxue MaTepuanbl, onpepenslouie npoueaypbl oueHUBaHuA 3|-|a|-|m7|,
YMEHMM M HABbIKOB, U ONbiTa AEATEJIbHOCTU, XapaKTepM3ylowmx 3Tanbl (hOpMUPOBaAHUA
KOMNeTeHunn

KpuTepumn oueHKMN 3HaHUM CTyAeHTa Ha 3K3aMeHe

OueHKa <«OTJIMYHO» - BbLICTABNSETCA CTYyAeHTYy, [OKa3aBLIEeMY BCECTOPOHHUE,
cncTeMaTuU3NpoBaHHble, rybokme 3HaHUsA y4ebHoM NporpamMmmbl AUCUUMANHBI U YMEHNE yBepeHHOo
NPMMEHSATb WX Ha MNpakKTUKe TMpU pelleHnn KOHKPETHbIX 3agad, cBobogHoe W npaBusibHoe
060CHOBaHME NPUHATLIX pPeLleHuni.

OueHKa «XOpPOoLUOo>» - BbICTABASETCA CTYAEHTY, €C/i OH TBEPA0 3HaeT MaTepuaJl, FPaMoTHO
1 MO CYLLLECTBY U3J1araeT ero, yMeeT NPUMEHATb MoJlyYeHHble 3HAaHWS Ha MPaKTUKe, HO AOMYCKaeT B
OTBETE WIN B PELUeHUN 3afay HEKOTOPble HETOYHOCTU, KOTOPbIE MOXET YCTPaHUTb C MOMOLLbIO
[OMOJIHUTE/IbHbLIX BOMPOCOB NpenoaaBaTens.

OueHka «y/A,0BJIETBOPUTENIbHO>» - BblCTaBNsieTCA CTYOEHTY, nokasasLuemy
(pparMeHTapHbIA, Pa3pO3HEHHbIN XapaKTep 3HaHWN, HeQOCTAaTOYHO MpaBU/IbHblE (POPMYJIMPOBKM
6a30BbIX MOHATWUN, HapyLUEHMS JIOrMYEeCKOW Moc/iiefoBaTesIbHOCTM B WU3JI0XKEHUM MPOrpamMMHOro
MaTepuana, Ho Npu 3TOM OH BJlaleeT OCHOBHbIMUK pa3aesnamMu y4ebHoin nporpaMmbl, HEO6X0AMMbIMUA
ANs fanbHenwero oby4eHns n MoXXeT NPUMEHSTb NOJTyHYEeHHbIe 3HAaHMS Mo o6pa3Ly B CTaHAAPTHOM
cuTyaumn.

OueHKa «<HeyA,0BNeTBOPUTEJIbHO>» - BbICTABAAETCA CTYAEHTY, KOTOPbIA He 3HaeT 6obLuen
4aCTW OCHOBHOIO cogep)xaHus y4ebHom nporpaMmmbl OUCLUMINHBI, AONYCKaeT rpybbie owmnbkn B
hOpMYyNMPOBKAX OCHOBHbIX MOHATUA AUCLUMIIUHBI U HE YMeeT MCMNO0JIb30BaTb NOJIyYeHHble 3HaHUSA
npu pelweHnn TUNOBbIX NPaKTUYECKUX 3a4ay.

KpuTepum oueHkKu 3HaHUM CTYAQEHTOB Npu npoBeaeHuMn TeCTUupoBaHuAa
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OueHKa «OTJIMHHO» BbICTABAAETCA MpPun YCJIOBUN NPaBUILHOIO OTBeTa CTyAeHTa HE MeHee
yeMm 85% TecToBbIX 3a4aHUN;

OueHKa «XOpPOoLo>» BbICTaBAAETCA NMPW YCJ0BMX NPaBUbHOIO OTBeTa CTyAeHTa He MeHee
yeMm 70% TecToBbIX 3a4aHUN;

OueHKa «ynoBJIeTBOPUTENIbHO» BbICTaB/AETCA MNpU YCJ0BUMM MpaBUILHOMO OTBETa
CTyheHTa He MeHee 51% TeCTOoBbIX 3afaHun;

OueHKa «HeyaoOBJIEeTBOPUTEJIbHO» BbICTaBASAETCA MNpU YCIOBUM MNpPaBUIbLHOIO OTBeTa
CTyheHTa He MeHee 4eM 50% TecToBbIX 3a4aHnN.

7.4. MeToamnyYeckue MaTtepuanbl, onpeaensiowme npouenypbl oOueHMBaHUA 3HAHUMN,
YMEHMUMN U HaBblKOB, U ONbITa AEATEJIbBHOCTU, XapaKTepu3yloLwux 3Tanbl (pOpMUpPOBaHUA
KOMNeTeHunn

KpuTepumn oueHKMU 3HaHUW CTyAeHTa Ha dK3aMeHe

OueHKa <«OTJIMYHO» - BbLICTABAAETCA CTYAEHTY, [OKasaBLIeMy BCECTOPOHHMUE,
CUCTEMATU3UPOBAHHbIe, TybokMe 3HaHUA y4ebHOM NporpaMmbl AUCUUMJINHBI U YMEHWE YBEPEHHO
NMPUMEHSATb WX Ha MpPaKTUKE MNpU pelleHMN KOHKPEeTHbIX 3agay, cBoboaHoe u npaBuibHOE
060CHOBaHME NPUHATBIX PELUEHUN.

OueHKa «XOPOoLOo>» - BbICTABASAETCA CTYAEHTY, €C/iv OH TBEPAO 3HaeT MaTepuaJl, FPaMoTHO
1 NO CYLLLEeCTBY U3JlaraeT ero, yMeeT NMPUMEHATb MoJlyYeHHble 3HAaHWS Ha MPaKTUKe, Ho JOMYyCKaeT B
OTBETE WM B PELIeHUM 3aday HEKOTOPbIE HETOYHOCTU, KOTOPbIE MOXET YCTPaHUTb C MOMOLLbIO
NOTMOJIHUTESIbHbIX BOMPOCOB NMpenofaBaTens.

OueHka «y/A,0BJIETBOPUTEJNIbHO>» - BbICTaB/ISETCS CTYLEHTY, nokasasllemMy
(bparMeHTapHbIf, Pa3pPO3HEHHbLIN XapaKTep 3HAaHWUN, HeOOCTATOYHO MpaBWJibHblE (OPMYSIMPOBKN
6a30BbIX MOHATUA, HApPYLUEHUS JIOFMYECKOW MNOoC/Ief0BaTE/IbHOCTU B W3JIOXKEHUU MPOrpPamMMHOro
MaTepuana, Ho Npu 3TOM OH BJlafleeT OCHOBHbIMY pa3aenamMmu y4ebHon nporpaMmbl, HEO6X0ANMbIMU
ONs fanbHenwero oby4eHns n MoXXeT NPUMEHSTb NOJTyHYEHHbIE 3HAHMS Mo obpa3Luy B CTaHOAPTHOM
cUTyauuu.

OueHKa «<HeyA0BJIeTBOPUTEJIbHO» - BbICTAB/IAETCSA CTYAEHTY, KOTOPbLIA He 3HaeT 6obLuen
4acTV OCHOBHOIO cofep>aHusa y4yebHoW nporpaMmbl AUCLUUMNIVHBI, AonyckaeT rpybbie owmnbky B
(hOpPMYySINPOBKAX OCHOBHbIX MOHATUNA AUCLUUMANHBLI U HE YMeeT UCMOJIb30BaTh MOJIyYeHHble 3HaAHMWS
Nnpu peLeHnn TUNOBbIX MPaKTUYEeCKUX 3aaau.

Kputepum oueHKU 3HAaHUWA CTYAEHTOB NpPU NPoBeAeHUn TeCTUPOBaHUA
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OueHKa «OTJIMHHO» BbICTABAAETCA MpPun YCJIOBUN NPaBUILHOIO OTBeTa CTyAeHTa HE MeHee
yeMm 85% TecToBbIX 3a4aHUN;

OueHKa «XOpPOoLo>» BbICTaBAAETCA NMPW YCJ0BMX NPaBUbHOIO OTBeTa CTyAeHTa He MeHee
yeMm 70% TecToBbIX 3a4aHUN;

OueHKa «ynoBJIeTBOPUTENIbHO» BbICTaB/AETCA MNpU YCJ0BUMM MpaBUILHOMO OTBETa
CTyheHTa He MeHee 51% TeCTOoBbIX 3afaHun;

OueHKa «HeyaoOBJIEeTBOPUTEJIbHO» BbICTaBASAETCA MNpU YCIOBUM MNpPaBUIbLHOIO OTBeTa
CTyheHTa He MeHee 4eM 50% TecToBbIX 3a4aHnN.
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8. YyebHO-MeTOAM4YecKOe U UH(pOopPMaLUOHHOe obecneyeHue AUCLUMUNIIUHBI

(Mmonyns)

8.1. OcHOBHaa nuTtepaTtypa

HasBaHue

CcblIKa

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

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

TiokaBkuHa, H.A. BnoopraHmnyeckas xumms : y4ebHuk /
TiokaBknHa H.A., baykos K0.U., 3ypabsH C.3. - Mocksa :
90TAP-Meguna, 2016. - 416 c. - 9bC KoHCynbTaHT CTyAeHTa.
- URL:
https://www.studentlibrary.ru/book/ISBN9785970438008.html
. - Pexxum pgocTtyna: no nognucke. - ISBN ISBN
978-5-9704-3800-8

https://www.studentlibrary.ru/book/ISBN9785970438008.html

BuoopraHunyeckasa xumuns : y4ebHuk / N.B. PomaHOBCKNN,
B.B. bonTpometok, J1.I'. TmapaHoBuy [n gp.]. - MockBa :
NH®PA-M, 2015. - 504 c. - 9bC 3HaHunym. - URL:
https://znanium.com/catalog/product/502950. - Pexxum
JocTyna: no nognucke. - ISBN 978-5-16-010819-3. - ISBN
978-5-16-102815-5. - ISBN 978-985-475-744-5

https://znanium.com/catalog/product/502950

8.2. lononHuTesNibHaA nurtepaTtypa

HasBaHue

CcblsIKa

TiokaBkuHa, H.A. BnoopraHnyeckas xmuMns : y4ebHuk /
TiokaBkuHa H.A., baykos K0.l., 3ypabsH C.3. - Mocksa :
90TAP-Meaua, 2016. - 416 c. - 9bC KOHCYNbTaHT CTyAEHTa.
- URL:
https://www.studentlibrary.ru/book/ISBN9785970438008.html
. - Pexxnm pocTtyna: no noanucke. - ISBN ISBN
978-5-9704-3800-8

https://www.studentlibrary.ru/book/ISBN9785970438008.html

BuoopraHuyeckasa xumuns : y4yebHuk / N.B. PomaHOBCKUNA,
B.B. bonTpometok, J1.I'. TmapaHoBuy [u gp.]. - MockBa :
NH®PA-M, 2015. - 504 c. - 3bC 3HaHunym. - URL:
https://znanium.com/catalog/product/502950. - Pexxum
pocTtyna: no nognucke. - ISBN 978-5-16-010819-3. - ISBN
978-5-16-102815-5. - ISBN 978-985-475-744-5

https://znanium.com/catalog/product/502950

BroopraHnyeckasa XxMMns: pykoBoACTBO K MPaKTU4YECKUM
3aHATMAM : y4yebHoe nocobue / noa pen. H.A. TIOKaBKUHON. -
MockBa : [90TAP-Meguna, 2017. - 168 c. - 9bC KoHcynbTaHT
cTypeHTa. - 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

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

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

8.3. MHPOpPMaALMOHHO-TEIEKOMMYHUKALMOHHbIE pecypchbl ceTu «MIHTepHeT»

3bC «KoHcynbTaHT cTygeHTa». Koanekuynn: MegnumHa. 3gpasooxpaHeHue (BMNO), NIO0TAP-Meana.
MpeMnymMm KOMMNNEKT : CTyAeHYeCcKas 3/1eKTpoHHas bubnunoteka : cant / OO0 «Monutexpecypc».
DneKkTpoHHasa bubanoTeka TexHn4Yeckoro Bysa. - Mocksa, 2012. - . - URL:
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http://www.studentlibrary.ru/cgi-bin/mb4x - Pexxum gocTtyna: oasa 3apeructpup. noab3osaTenen. -
TeKCT 3/IeKTPOHHbIN. dBnseTcsa snekKTpoHHoN bubnnotevyHom cuctemon (36C), NnpenocTaBNAOLLEN
0oCTyn Yepe3 ceTb NHTepHeT K y4ebHon nuTepaType N OONOJMHUTENIbHLIM MaTepuanam,
npuobpeTeHHbIM Ha OCHOBaHMKW NPAMbIX OFOBOPOB C NpaBoobnagaTensamu. MoaHOCTbIO
cooTBeTCTBYET TpeboBaHMAaM denepabHbIX FOCyfapCTBEHHbIX 0bpa3oBaTesibHbIX CTaHOAPTOB
TpeTbero nokoseHus (Proc BO 3+) K kKoMmnaekToBaHUo 6UbnMoTek, B TOM YUCNE SNIEKTPOHHbIX, B
YacTn popMmnpoBaHmsa POHAO0B OCHOBHOW U AOMNOSIHUTENbHON nnTepaTypbl, Ana CMO, BO u
acnupaHTypsbl. http://www.studentlibrary.ru/cgi-bin/mb4x Znanium.com. ba3oBas Koanekuuns :
3/IEKTPOHHO-6MbnoTevHasa cuctema : cant / 000 "Hay4yHo-uspatenbckuin ueHTp MHgppa-M". -
Mocksa, 2011 - - URL: http://znanium.com/catalog (naTta obHoBneHnA: 06.06.2019). - Pexxum
JoCTyna: AN 3aperncTpup. nob3oBatenen. - TeKCT: 3NeKTPOHHbIN.®oHA IBC dopmMupyeTcs C
y4eTOM BCEX U3MeHeHU obpa3oBaTesibHbIX CTaHAAPTOB U BKJIOYAET y4ebHMKU, y4ebHblie nocobus,
YMK, MmoHorpadumn, aBTopedepaThl, guccepTaynm, sHUMKNONe N, CI0BapU N CNPaBOYHNKMY,
3aKoHO4ATeNbHO-HOPMATUBHbIE AOKYMEHTbI, CNeumnasibHble nepnognyeckme n3gaHusa n usgaHus,
BblMyCKaeMble n3gaTtesbCcTBaMm By30B. http://znanium.com/catalog/ IPRBooks. ba3zoBas Konnekums :
3/1eKTPOHHO-6ubnnoTeyHasa cuctema : cant / ObwecTBo C orpaHNYeHHOW OTBETCTBEHHOCTLIO
KomnaHusa "Ain NMu Ap Meguna". - Capatos, 2010 - . - URL: http://www.iprbookshop.ru/586.html -
Pexxum gocTtyna: onsa 3aperncTpup. nojibdoBatesien. - TeKCT 3/IeKTPOHHbIN. ABnaeTcs
pacnpocTpaHeHHbIM 0bpa3oBaTeibHbIM 3/IEKTPOHHbLIM PECYPCOM A1 BbICLUNX U CPEeAHUX
crneunanbHbiX y4ebHbIX 3aBeAeHnin, Hay4YHO-NCCIeA0BaTENbCKUX MHCTUTYTOB, NMy6aANYHbIX
bnbnunoTek, npuobpeTatlowmx KOpPNopaTUBHbLIM AOCTYN ANs CBOUX obyydatowmxcs, npenogasatenen u
T.4. 9BC BkAtoYaeT y4ebHyo 1 Hay4YHY0 nMTepaTypy NO HanpaB/ieHNAM NOAMrOTOBKU BbICLLErO U
cpenHero npodgeccmoHanbHoro obpasoBanuns. http://www.iprbookshop.ru/586.html HaunoHanbHas
3/1eKTpOHHasa bubnmnoTteka (HIB) : hbepepanbHas rocyaapcTBeHHass UHPOPMaLMOHHAsA CUCTEMaA :
CanT / MMHUCTEpPCTBO KyNbTypbl Poccuinckon degepaummn, Poccunckasa rocygapcreeHHas
bubnnoteka. - Mockea, 2004 - - URL: https://H36.pdb/. - Pexxum pgocTtyna: gna saperncTpup.
rnonb3oBaTenen. - TEeKCT: 3IeKTPOHHbIN. HIB - npoekT Poccunckom rocygapcrtBeHHon 6ubnmnorekn.
HauunHas c 2004 r. MNpoekT HaunoHanbHas anekTpoHHasa 6ubnmnoteka (HI3B) pa3spabaTbiBaeTcs
BEAYLUMMMN POCCUNCKUMU BnbanoTekamm npu nogaepxxke MMHNCTepcTBa KysabTypbl POCCUNCKON
®epnepaumn. OcHoBHaa uenb H3B - obecneunTtsb cBOBOAHLIN AOCTYN rpaKgaHaMm Poccuinckom
defepalmn KO BCEM U3[AaHHbIM, N30aBaeMbIM U XPaHALLUMCS B POHAAX POCCUNCKUX BubnnoTek
N34aHUSAM N Hay4YHbIM paboTaM, - OT KHMXXHbIX MaMATHUKOB UCTOPUN N KyJIbTYpbl, 40 HOBENLLNX
aBTOPCKUX NponsBeaeHuin. B HacToslee Bpems npoekT H3b Bka4vaeT 60nee 1.660.000
3/IEKTPOHHbIX KHUT, 6onee 33.000.000 3anuncen kaTtanoros. https://H36.pd/ eLIBRARY.RU. : Hay4Has
3/1eKTpOHHan bubnnoTteka : canT. - Mockea, 2000. - . - URL: https://elibrary.ru/defaultx.asp. - Pexxum
JocTyna: Ang 3aperncTpup. noab3osaTtenen. - TeKCT: 31eKTPOHHbIN. NnaTtdopma eLIBRARY.RU
6blna co3paHa B 1999 rogy no nHnumnaTtuee Poccniickoro doHaa hyHOaMeHTaIbHbIX UCCNenoBaHUN
ons obecnevyeHnss pOCCMNCKNUM YYeHbIM 3JIEKTPOHHOIO A0CTYMNa K BeAyLUUM MHOCTPaHHbIM Hay4HbIM
n3gaHusam. C 2005 roaga eLIBRARY.RU Ha4vana paboTy C pycckosi3bl4HbIMU NyBAMKaLMUAMAN N HbIHE
ABNSIETCS BEAYLLEN 3NTIEeKTPOHHON BbAnNoTeKon HayYHOW NepmMoanKnu Ha PyCCKOM A3blKe B MUpe.
https://elibrary.ru/defaultx.asp CYBERLENINKA : Hay4Hasa anekTpoHHas bubnnoTteka : canT. -
MockBa, 2014. - . - URL: https://cyberleninka.ru// - Pexxum pgocTyna: gnsa saperncTpup.
nofib3oBaTesie. - TeKCT: 3N1eKTPOHHLIN. KnbepJleHnHka - 3To Hay4YHas 31eKTpoHHas bubnunoTteka,
NOCTPOEHHAsA Ha NapaAurmMe OTKpbITOM Hayku (Open Science), OCHOBHbLIMK 3af4a4aMu KOTOPOW
ABMASAETCA MONYNApU3aLmna HayKn N Hay4YHON AeaTeNbHOCTN, 06 EeCTBEHHbIN KOHTPOJIb KavYecTBa
Hay4HbIX Ny6anKaunn, pa3Bnutrme Mexx aucunnanHapHbIX NCCefo0BaHNN, COBPEMEHHOIO MHCTUTYTa
Hay4YHOWN peLeH3umn, NoBbILEHNE LUTUPYEMOCTN POCCUACKON HAayKN N MOCTPOEHME MHMPACTPYKTYpPbI
3HaHun. https://cyberleninka.ru/
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9. MeToaunyeckue yKasaHusa ana oby4yalowmxcsa No OCBOEHUIO AUCUMNAUHBI (Moayns)

Pazpen/ Tema MeToabl Cnocobebl CpeacTtBa dopmumpyemble
(cbopmbl)
C YKa@3aHMEM OCHOBHbIX y4ebHbIX 3/1eMEHTOB obyyeHus Oby4€eHuns obyyeHus KOMMeTeHLUN
(OAMOaKTUYEeCKUX eANHNLL)
1 2 3 4 5
Paspen 1. OCHOBbI CT'?OGHIMI U peakuMOHHOM CMOCOBHOCTU OpraHU4Yeckux coemuHeHun. BBepeHue BCrana-nekums, n3yyeHne lyCTHas
npeamer. Tema 1.1. Knaccudukaums m HOMeHKNaTypa OpraHU4YeckKMx coeauHeHur. brnoopraHnyeckasobbACHUTENbLHO _ [HOBOrO peyb YK-1.1 AHanusunpyet
XUMUS KaK BeTBb XWMWUM, M3y4valLlas CTPOEHWE W MeXaHU3M (YHKLUMOHUPOBaAHUS OMNONOrMYeCKn Ba>KHbIXUAIIOCTPATUBHLIA [y4ebHOoro Banavy, Bblgensis ee 6a3oBble
MOJIEKYJT C MO3MUNIA OpraHMyYeckon xumuun. NpeameT, 3agadn M METoAbl 6BMOOPraHMyYeckon XMmMuun. MpuYnHBbI MaTepuana !
COOTBETCTBMNA BMOOPraHNYecKux coeguHeHnin obecneyeHnto Gnonornyecknx PyHKUMn. OpraHnYecKas XnMms - cocTaBaAOWNE, OCYLLECTBNAET
byHOaMeHTanbHasa ocHOBa BMoopraHMYeckon xumuun. broopraHumyeckas xMMns - pyHpaMmeHT 61Monormyeckomn INeKoMMno3nLmio 3a4a4m
XUMUN. OOLLHOCTb M pasanyms npeaMeTOB OpraHnyeckon, OuoopraHuYecko W OMOSIOrMYEeCKON XUMUW.
BHayeHne BUOOPraHUYecKoW XUMUKM B CUCTEME MeAUUMHCKOro obpasoBaHus. Bknag oTe4YeCTBEHHOW LWKOJIbI
Y4eHbIX B pasBuTMe OMOOPraHMYeckon xuvMuun. Knaccudukaumsa u - KAacCMPUKaLMOHHbIE — MPU3HAKK
OpraHn4Yeckmnx COeAMHEHUN: CTPOEeHMe YrjepoAHOro ckKkeseta W npupoda (QyHKUMOHaNbLHOMW Fpynnbl. VK-1.2 HaxoanT v
DYHKUMOHa/IbHbIE  TFPYNMbl, OpPraHu4yeckune pagukanbl. buonornvyeckm BaXKHble KaCChbl OPraHUYecKunXx|
COeNHEHUN: CNUPTHI, (hEHOJbI, TWOJbI, 3MpPLI, CyJbdUabl, albiernabl, KETOHbI, KapbOHOBbIE KNCIOTbLI U UX KPUTNYECKN aHaln3npyeT
MPOn3BOAHbIE, CYyNb(OKNCAOTLI. [oMoNornyeckme psaabl. FeHeTn4yeckasa CBA3b KJAaCCOB Kak OCHOBA XMMMYECKON MHhopMauunio, HeobxoamMyto
BBOIOLMN. Babl HOMEHKNATypbl: TPMBMaJibHaA 1 MeXAyHapoaHas (cuctemaTmnyeckas) HoMmeHknaTypa UIOMAK., NS pelleHNs NOCTaBIeHHON
Pa3HOBMOHOCTN MeXAYHapOOAHOW HOMEHKNaTypbl - 3aMecTuTenbHas W pagukanbHO-PyHKLUOHaIbHas A5 p
HOMEHKIAaTypbl. 3HaYeHue 3HaHWA HOMEHKNATYypbl OpraHMYeckux coegunHeHnn pAns Bpada. OCHOBHbIE Bafayun
@NIrOPUTMbLI  CUCTEMATU4YECKONW  HOMEHKNATypbl. DJIeMeHTbl  CTPYKTYpbl:  pOAOHa4YajibHas  CTPYKTypa,
XapakTepucTnyeckaa (QYyHKUMOHaNbHas rpyrna, 3amecTutenu (pafukasbl, He rfaBHble (OYHKLMOHasbHbIE
rpynnbl, rasoreHsbl). CTapWMHCTBO PYHKLUMOHANbHbLIX FPYMM, NX OKOHYaHWS B Ka4YeCTBe NPUCTaBKW UKW r1aBHOW
DYHKLMN. ®m3|/|é<o—xv|MVHeCKV|e MeToAbl BblAeNIeHUsa N UccnenoBaHus qg)praHVHea(le coeuvmen—:gl?l, MMeloLmne] VK-1.3 PaccmaTpuBaeT
BHavyeHne Ansa 6MOMeaAMUMHCKOrO aHanu3a: 3KCTpakuus, xpomaTtorpadus, nonsgpuMeTpus, nHdpakpacHas u
ynbTpaduroneToBas CNeKTPOCKOMNMS, MacC-CNeKTpoOMeTpus. BOSMOXHbIE BapaHTLl PELLEHUS
Bagayun, oueHmBas nx
\NOCTOMHCTBA N HEJOCTAaTKM

Tema 1.2. Teopus cTpoeHus opraHnyeckux coeapuHeHmn A.M.Bytneposa. Tema 1.3. U3omepus nekums-becena, [M3yveHue lycTHas
OpraHM4Yeckux coeguHeHUMn. Teopns CTPOEHNS OpraHnyYeckux coeguHeHnn A.M.bytnepoBa. OCHOBHble 06bACHNTENbHO | [HOBOrO peyb
nonoxeHunsa. CTpykTypHble popMyJibl. XapakTep aToMa yrjiepoja ro rnoJjioxxeHuto B Lenu. isomepnsa kak MNNIOCTPATUBHLINA [y4ebHoro VK-1.3 PaccmaTpuBaeT
cneumnduryeckKoe ABsIeHME OpraHW4eckon xummn. Buasl nsomepmnn. NpocTpaHCTBEHHbIE NPeACTaBAeHNS B MaTepuana

opraHuyeckomn xumnn. TeTpasgpuyeckas Mogesb aToMa yrnepoga. BaxxHenlwme noHATUA CTEPeoXnuMnm -
KOH(opMaLms 1 KoHpUrypaunsa. CtepeoxmmMmmyeckme gopmybl. KoHhopMaLuum OTKPbITbIX Lenen. BpalweHue
BOKPYI OAMHAPHOW CBA3WN KaK MpMYMHa BO3HMKHOBEHUS Pa3iInyHbIX KOHopMaLuunin. NpoekunoHHble hopMy bl
HbloMmeHa. MNMpocTpaHcTBeHHOE cOMxKeHNe onpefeneHHbIX y4acTKOB Lernu Kak ogHa U3 NpuymH
npenMyLecTBeHHOro obpa3oBaHUs NATU- U LWECTUYSIEHHBIX LIMKI0B. DHepreTnyeckas XxapakTepuctmka
KOH(OPMaLMOHHbIX COCTOSAHWUI: 3aCJIOHEHHbIE, 3aTOPMOXXEHHbIE, CKOLLEHHble KoOHopMaLuun. KoHdopmaLmm
(Kpecsi0, BaHHA) LNKIMYECKNX COeANHEHUI (LMKNOrekcaH). AKCMaibHble U SKBaTOpMalibHble CBA3W.
KoHdopMauumn 1 peakLoHHas CNOCO6HOCTb MosieKyn. PakTopbl, BAUSAOLLME Ha KOH(POPMALIMIO MOSIeKy .
BHayYyeHne KoHopMaLnin BUONOTrNYECKN BaXKHbIX MONEKYJI.

BO3MO)XHblE BapWaHTbl pelleHns
Baga4dn, oueHnBasa nx
MOCTOUNHCTBa N HEOQOCTATKN

YK-1.2 HaxoounTt n
KPUTUYEeCKN aHannsnpyeT
MHpopMauuto, Heobxoanmyio
0S5 peLlleHns nocTaBsieHHON
Bagayn

YK-1.1 AHanusunpyet
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Bapady, Bbloenss ee 6asoBble
COCTaBdoLWMe, oCcylecTBidaeT
LEKOMMO3NLNIO 3a4a4n

ema 1.4. BsauMHoe BJMAHME aTOMOB: NMPUYUHbLI BO3SHUKHOBEHUA, BUABLI U CNOCOOLI ero nepepaym BCNang-nekumns, n3yyeHne lyCTHas

MOJIeKyJlax opraHuMvyeckux coepguHeHun. Tema 1.5.KMCZIOTHOCTL U OCHOBHOCTbL OpPraHu4Yecku HOBOIO peyb

oenMHeHMn. ConpsikeHue. ConpsixxeHne B OTKPbITbIX Lenax (Mu-Mn). KoHblornposaHHble CBA3W. ONEHOBbIE gL gchuTenbHo  Y4€OHOrO YK-1.3 PaccmaTpuBaeT
TPYKTYpbl B OmojJorm4eckm BaXkHbIX coeAuHeHusax: 1,3-gueHbl  (byTagumeH), noaueHsbl, ajbga,beTa MANCTPaTUBHBEIN [MaTepuana BO3MOXXHbIE BapUaHThI peLleHust

HeHacblleHHble kapboHWbHblIE coeanHeHns, kapbokcnabHaa rpynna. Conps»xeHne Kak akTop ctabunmnsaymm
ncTeMbl. dHeprusa conps>xkeHuns. Conps>xeHne B apeHax (Mu-Iin) n B reTepounknax (p-fn). ApOMaTUYHOCTb,
KpuTepun apomMaTU4HOCTU. ApOMaTUYHOCTb 6eH3omAaHbiXx (6eH3o0n, HadTanuH, aHTpaueH, (eHaHTpeH) W
reTepoumkanyecknx (dypaH, TUOdeH, nuppos, WUMUAA30J, MNUPUAUH, MNUPUMUOWH, MYPUH) COEOUHEHUN,
LLInpokas pacrnpoCcTpaHEeHHOCTb COMPSXKEHHbIX CTPYKTYP B BMOM0rnYeckn BaXKHbIX MoJsieKynax (MopduH, rem u
p.P MonApmusaums cBA3EA W 3JIEKTPOHHbIE 3PdMEKTbl (MHOYKTUBHBLIA W ME30MEPHbIN) KakK MNpuynHa
HepaBHOMEPHOro pacrpenesneHns 3J1eKTPOHHOW MJIOTHOCTU B MOJIeKyJle. 3aMeCcTUTeNN - 3JIEKTPOHOL0HOPbLI U
JIEKTPOHOAKLUEeNTOpbl. BaXHenwmne 3aMecTuTenm N UX 3JIEKTPOHHblE 3(MMEKTbL. DNEKTPOHHbIE 3MMEKTbHI
amecTuTenen M peakunmoHHas CnocobHOCTb Monekyn. [lMpaBuno opueHTaumm B 6eH30/bHOM KoOJibLie,
amectutenn | n Il poga. KUCAOTHOCTb U OCHOBHOCTb HENTpPajibHbIX MONEKYSl OpPraHU4YeCKux CoeAuHeHUn G
BOAOPOACOAEPKAWMMN  DYHKLUNOHANbHBIMA  FpyAnamMn  (aMuHbl, CNUpTbl, ~ TUOAbI, (eHoJbl, KapboHOBbI
KNCNOTbl). KNcnoTbl 1 ocHOBaHUA no bpeHcTeay-Jloypu n Jlbioncy. Conps>XeHHble napbl KUCAOT U OCHOBAHUMN,
KncnoTHOCTb M CcTabuibHOCTb aHMOHa. KonnyecTBeHHas OLeHKa KUCIOTHOCTU OpPraHMYeckux COoefuHeHWi no
BennymHam Ka n pKa. KNC/IOTHOCTb Pas/iMiHbIX KJ1aCCOB OPraHnYecknx coeguHeHnin. ®akTopbl, onpenesnstowm
KWCIOTHOCTb OpraHWYeCcKnx COeAWHEHWN: 3NeKTpooTpuuaTenbHOCTb aToma HemeTtanna (C-H, N-H, n O-H
KWCNOThI); NOJSPU3YeMOCTb aTOMa HeMeTasna (CAUPThl U TUOJbl, TUONOBLIE A4bI); MPUpoAa pagukana (CNupThl,
eHobl, kKapboHoBble KNUCNOTbI). OCHOBHOCTb OpPraHU4YeCKUx COeAVHEHUN. N-OCHOBaHWUS (reTepouunknbl) 1 Mu
CHOBaHWA (aNKeHbl, ankagneHbl, apeHbl). PakTopbl, onpefensione 0OCHOBHOCTb OPraHNYeCKnXx CoeguHEeHNN:
nekTpooTpuuaTenbHoCcTb retepoatoma (O- m N-ocHoBaHMA); nonsapmsyemMocTb aTtoMa HemeTanna (O- wn
CHOBaHMWsA); Npupona pagukana (aamdaTtndeckme n apoMaTU4eCKME aMWHbl). 3Ha4YeHNe KNCIOTHO-OCHOBHbIX
BONCTB HeNTpaJibHbIX OpraHM4YeCcKMX MOJIeKYN AAA UX pPeakUUOHHOW CnocobHoCcTn un  6Huonormyeckown
KTUBHOCTW. BopopodHas CBf3b KakK crneunduyeckoe mnposiBjeHNe KUCAOTHO-OCHOBHbIX CBOWCTB. O6Lin
aKOHOMEPHOCTU PEeaKLUOHHOW CroCOBHOCTU OpraHu4yeckux  COeAMHEHUIN KaK XUMUYeCKass OCHOBa W
NOJIOrNYeCKoro (PyHKUMOHNPOBaHWA. Knaccnumkaumsa peakuuin opraHu4ecknx coefuHeHun no pesynbTaTy
amelleHne, npucoefuHeHne, 3IMMUHUPOBaHNe, NeperpynnmupoBKa, OKUCIUTEIbHO-BOCCTAaHOBUTEIbHbIE U TO
MEXaHN3MYy - paduKajibHble, MOHHbIE (3NeKTpodusibHble, HYKIeohubHbIe). TUMNbl pa3pbiBa KOBaJeHTHOW CBA3N B
praHnyeckmMx coeguHeHusx u_ obpasyloluecs npyv 3TOM HacTuubl: FOMOJUTUYECKU pa3pbiB (cBOGOAHLI
pafvKasbl) U reTeponnTUYecKnii paspblB (KapboKaTMOHbI U KapboaHNOHbI). IN1EKTPOHHOE N MPOCTPAHCTBEHHO
TpOeHne 3TUX 4acTuy 1 akTopbl, 06yCnoBAMBAIOLLNE UX OTHOCUTENbHYIO YCTONYMBOCTb. [OMOANTUYECKN
peakunn pafnKasbHOrO 3aMelleHns y ajikaHoB C ydacTuem C-H cBszen” sp3-rubpuamsoBaHHOro aToma
rnepopa. Peakumn cBO6OAHOPAAMKANBLHOMO OKUC/IEHUS B XKMBOW KieTKe. AKTMBHble (paguKaibHble) popMbl
Kncnopoga. AHTUOKCUAAHTLL. Buonormyeckoe 3HaveHume. Peakuun >3neKTpoduibHOro npucoegnHeHus (Ae):
reTeposiMTU4YeckKne peakumm c gqacmem Mu-cBa3n. MexaHM3M peakuuin rasioreHnpoBaHNsa W ruapaTtaummy
TUieHa. KUCNOTHbIN KaTanus. BanaHue cTtaTuyecknx M AMHaMU4YecKnx (PakTopoB Ha pPernoceneKTUBHOCTb|
peakuunin. OcobeHHOCTM peakumn MNpucoednHeHNs BOAOPOACOAepXKaluMX BewecTB K [lnM-cBA3m
HECUMMETPUYHBLIX ankeHoB. [paBuno MapKoBHMKOBa. OCOOEHHOCTW 3JIEKTPOPUILHOrO MNPUCOefNHEHNS
OMpPs)KEHHbIM cucTtemaMm, Peakumm 3/1eKTPoUIbLHOrO _3amMelweHns (Se): reTepomMTUHECcKMe peakuun «
4acTMeM apoMaTU4YeCKOW cucTeMbl. MexaHu3M peakuun 31eKTPpoduIbHOro 3aMelleHuss B apeHax. Curma
KOMIMJIEKCbl. Peakuunn ankuampoBaHUsa, auuiIMpoBaHUs, HUTPOBaHWUA, CyabMUPOBaAHWUA, rajoreHNpPoBaHNSA
peHoB. MpaBuno opueHTauumn. 3amectutenn |-ro n ll-ro poga. OcobeHHOCTM peakunin 31eKTPOPUILHOrO
aMellleHns B reTepounknax. OpmeHTupyoLwee BANAHNE reTepoaTomMoB. Peakumm HyKNeopunibHOro 3ameLleHuns
(Sn) y sp3-rnbpnanM3oBaHHOro aToMa yrjepofa: reTepoamtuyeckmne peakuum, obycnoBneHHble noaspusauymen
UrMa-CBAA3N  yrJjiepof-retepoaTom (ranoreHonponsBodHble,  CNUPTHLI). BinAHWME  3/IeKTPOHHLIX U
MPOCTPAHCTBEHHbIX (DAaKTOPOB Ha pPeaKUMOHHYI CMOoCOBHOCTb COEAMHEHUA B peakumax HyK1eouabHOro
ameLleHuns. Peakuma rugponmsa rajioreHonponsBoAHbIX. Peakuum anknanposaHus cCnmpTos, (DEHOI0B, THUOJIOB,
ynbnaoB, aMmMmMaka U aMUHOB. PoJib KMCJIOTHOrO KaTa/in3a B HYK/J€OMWIbHOM 3aMeLLeHUN rMOpOoKCUIbLHOW
rpynnel. [Oe3aMuHupoBaHue COefVHEeHWn C MepBUYHOW aMUHOrpynnon. buonormnyveckas posb peaK%vm
JIKWINPOBaHWA. Peakumnm 3nMMUHMPOBaHWUA (AeruaporajioreHnposaHve, germgpataums). MosbiweHHas CH
KWCJIOTHOCTb KaK MNpUYMHA peakuuin 3/IMMUHUPOBAHMWSA, COMPOBOXAAKLWNX HYyK/SieousbHOe 3aMelleHune
p3-rmbpnan3npoBaHHOro aToMa yrnepoaa. Peakuun HYKJ1IeopUJ1IbHOI 0 npucoegmnHeHus (An):
reTeposinTuyeckne peakumpm C ydacTuem nu-CBA3WN yrnepoa-Kucaopod (anbaerunibl, KeToHbl). Knaccol
KapboHMbHBLIX coeduHeHnn. [MpéactasuTenu. [lonyyYeHne anbAerunios, KeTOHOB, KapbOHOBbLIX KWC/OT,
TPOeHMe N peakLMOHHas CMOCOOHOCTb KapbOoHWIbHOW rpynmbl. BAMAHME 31€KTPOHHbBIX U MPOCTPAHCTBEHHbI
aKTOpoB. MexaHu3Mm peakumn An: posib MPOTOHUPOBAHWSA B MOBBLIWEHUN PEAKLMOHHOW CnoCcobHOCTM
KapboHnna. BuoNOrnM4yeckn BaXKHble peakuuy anbAermaoB W KETOHOB - T[UAPUPOBaHWE, OKUCIEHMne
BOCCT@HOB/IEHME anbAervaoB (peakums OUCMyTauumn), OKUCNIeHMe afbaerngos, obpasoBaHue LMaHMMAPUHOB,

Baga4dn, oueHnBasa nx
MMOCTOUHCTBa N HEAOCTATKN

YK-1.2 HaxoounTt n
KPpUTUYEeCKN aHann3npyeT
MHpopMaunto, Heobxoanmyio
015 pelleHns nocTaBsIeHHON
Bagayn

YK-1.1 AHanusunpyet
Bagady, Bblgenss ee 6a3osble
cocTaBnswLWmMe, ocyLlecTsnaeT
INeKOMMOo3ULINIO 3a4a4m
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rnapataums, obpasoBaHue nosiyaueTasnen, UMWUHOB. Peakuuu anbAofibHOrO npucoaunHeHus. Bruonorvyeckas
BHAYMMOCTb. PeakLMmn HyK1eoprbHOMO 3aMELLI,EHVIF|I\X Sp2-rmbpuan3npoBaHHOro aToMa yriepoga (KapboHOBbIE
KWCNOTHl M UX (DYHKLMOHANbHbIE MPOU3BOAHLIE). MexaHn3M peakuum H%KﬂeOCbI/IJ'IbHOFO 3ameweHmns (Sn) |
Sp2-rnbpuan3MpoBaHHOro aTtoMa yriepofa. Peakuun auuaMpoBaHUS - obpa3oBaHWe aHrMAPUAOB, CIOXHbIX
B(NPOB, CI0XHbLIX TNO3(PUPOB, aMUI0B- U OﬁgaTHble UM peakuuu rugposinsa. brosornyeckas posb peakuun
aunnMpoBaHus. KWCNOTHble CBOWCTBa KapOOHOBbLIX KUCAOT no O-H rpynne. Peakuuu OKUC/IEHUS U
BOCCTAHOBJIEHNA OpPraHWYecknx coeanHeHnn. OKUCUTEbHO-BOCCTAHOBUTE IbHbIE peakuun, 3JeKTPOHHbIN
MexaHu3M. CTerneHn OKUC/IEHUs aTOMOB Yrjepoaa B OPraHMYeckux CoeAmHeHUusX. OKWCIeHWe MepBUYHOrQ,
BTOPVMYHOIO U TPETUYHOrO0 aTOMOB yriepofa. OKUCAAEMOCTb Pa3/IMYHbIX KJIACCOB OPraHUYeCKUX COeAUHEHUN.
MyTy yTUAM3auunM KUCI0POAa B KJeTKe. DHepreTuyeckoe okuciieHne. OKcupaasHble peakuun. OKUCNIeHMe
OPraHW4YeCcKMX BEeLeCTB - OCHOBHOM WCTOYHWK 3SHepruu Oasi XeMoTpodoB. [lnacTuyeckoe OKWCIeHue,
OKcureHasHble peakummn. BoccTaHoBAEHWE OPraHNYeCKUX COeANHEHNN.

Paspen 2. Kucnopopacopepixawime Kiaccbl opraHu4eckux sewects. Tema 2.1.'mapokcucoeauHeHuUs.

Tema 2.2. Kap6oHunbHble coeauHeHua. [napokcucoeanHeHums. CnupTbl U deHonbl. Tema KapboHWbHbIE)
coenHeHns. Anbaernabl U KeToHbl . KapbokcunbHble coegmHeHns. KapOoHOBbIE KUCAOTbI. TMAPOKCUKNCIOTHI,
KeTOHOKNCNOThI.

npobnemHas
nekuus,

00BLACHUTENBHO
MNNOCTPaTUBHbIN

n3ydvyeHune
HOBOIO
MaTepunana

yCTHas
peub

YK-1.3 PaccmaTpuBaeTt
BO3MO>XHbl€ BapnaHThbl pelleHmns
Bagayun, oueHmBas nx
INOCTOMHCTBA N HEAOCTaTKN

YK-1.2 Haxogut n
KPUTNYECKWN aHann3snpyeT
MHopMaumo, HeobxoanuMyto
I01a peleHns NocTaBNeHHOMN
Bagayn

YK-1.1 AHanusunpyet
Badady, Bbloensas ee 6a3oBble
cocTaBnfAwLMe, OCyLecTBaAAeT
\NeKOMMO3nLNIO 3a4a4u

Paspen 3. BMOHOHMMepr N UX CTPYKTYPHbI€ KOMMOHEHTbI

Tema 3.1. Bbuosornyeckum BaXKHble asoTcoAepXallue reTepouUksibl. KOqumryQau,mq. OnpepeneHue.
PHaHTUOMEpPUA N OnacTepeoMepus Kak pas’oBUOHOCTU KOHMUIYypPaLMOHHON n3oMmepumn. XnpasbHOCTb MOJIEKYJ]
OpraHM4Yeckux coegmHeHNn Kak npuynHa ontu4eckon nsomepun. Ctepeonsomepmns MoJiIeKya C OOHUM LEHTPOM
XUpanbHOCTW (3HaHTMOoMepusa). OnNTu4eckas akTUBHOCTb. [IMLUEPUHOBLIA anbAerni Kak KOHPUrypauNOHHbLIN
cTaHpapT. [lpoekunoHHble dopmynbl  Puwepa. D wn L-Cnctema CTepeoXMMMYECKON HOMEHKNATypbl.
NpepnctaeneHns o R,S-HomeHknaType. CTepeou3omepms MoJjleKyn C ABymsa M 6onee LeHTpamMu XMpanbHOCTU:
PHaHTMOMepus ©n Auactepeomepus. Crepeomsomepusa B pAAy COeAMHEHUN C  ABOoMHOM cBA3blo  (MnA
innactepeomepus). Linc- n TtpaHc-nsomepbl. Ctepeonsomepuss n 6Monornveckas akTMBHOCTb OPraHUYecKuXx
coeanHeHn. Knaccuumkaumsa retepoumnksos. MATUYNEHHbIE LUUKJbI C OOHUM reTOpoaTOMOM. I'IMﬁpon, dypaH,
TnoeH. TeTpanupposibHble coenuHeHus (nopduH, nopdupuHel, rem - buonormvyveckas posb. MIHOon n ero
npon3BoaHble - TpuntodaH, TPUNTAMUH, CEPOTOHUH. 5-HUTponpou3BoAHble dQypaHa - dQypaunaviH,
ypa3oanaoH kak b6akTepuumaHble npenapaTbl. TeTparngpoTuodeH Kak KOMMNOHEHT BUTaMunHa H - 6uoTuHa,
ATUYNIEHHbIE UMKAbl C _ABYMA retopoaTtomMamu. [upa3os, nmupason, Tuason. lNponms3sofHble MMupasona -
rMCTUANH 1 rucTaMmnH. MNMponssogHble 5-okcunmMpasosia Kak >KaporoHWKallwme U aHalreTn4yeckue cpencrsa
(QHTUNUPWH, aMUOONMUPWH, aHanbruH, 6yTaanmoH). MNMponsBogHble TWaszona - BUTaMUH Bl n Hopcynbgaszon,
TWa3onManH Kak KOMMOHEHT aHTUOMOTMKOB Fpynnbl neHuuuaavHa. LWecTnyneHHble UWKAbl C  OAHUM
reTepoaTOMOM. MNPUANH, XUHOJIUH, U30XUHOAWH, akpuanH. NMpon3sBoaHble NUPUANHA - HAKOTUHOBAsA KUCI0Ta U
ee amup (ocHoBa cTpoeHuns HAL(®P)+, y4acTme B OUOIOrN4eCKOM OKMCNAEHNN), MUNMUPULNH KaK OCHOBA CTPOEHUS
@HanbreTMka npoMeposaa, W30HMKOTWHOBAs KUcCioTa W npoTuBoTybepKynesHble npenapaTbl Tybasmg w
bTuBasma, nupuaokcanb (BuTamMuH B6). [Mpon3BOAHbIE XWHOAMHA - afikanoup XWHWH, 6GakTepuunaHble]
npenapaTbl 3HTepocenTon u 5-HOK. 9Ap0 M30XMHOMMHA KakK OCHOBa asikajoMaoB OMNusA - Cra3MOJIMTUMKOB

cnana nekuus,

06BbACHNTENbHO _
MANIOCTPaTUBHBI

n3yyeHune
HOBOro
MaTepuana

lyCTHas
peyb

YK-1.3 PaccmaTpuBaeT
BO3MO>XHble BapuaHTbl peLleHns
Bajayun, oueHnBas nx
\INOCTOVMHCTBaA N HeJoCTaTKn

YK-1.2 HaxoounTt n
KPUTUYECKN aHann3snpyeT
MHopMaumo, HeobxoanMyto
I01s peLleHns nocTaB/IeHHON
Bafa4n

YK-1.1 AHanusupyet

Bapady, Bbloenss ee 6asoBble
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(mamaBepwH) ¥ aHanreTukoB (MopcuH). [pousBoAHbIE aKpUAWMHA - Ae3nHpUUMpYyloWwmne CpeacTBa.
LllecTUYNeHHble LUMKIbI C ABYMs reTopoaToMaMu. MUPUMUANH U ero Npov3BoAHbIe - Ypauus, TUMUH, LNTO3MH
KaK KOMMOHEHTHbI HYKJIEUHOBbIX KUCAOT. MpON3BOAHbIE MUPUMUAUHA - JIeKAPCTBEHHbIE NpenapaTthbl: OpoTaT
Kanusa, MeTUnTuoypaimn, 6apbutypaThl. Y4acTve nupuMmManMHa B 0bpa3oBaHun BUTaMurHa Bl. BULMKAMYECKUe
(KOHOEHCMPOBaHHbIe) reTepouuKibl. [ypuH W ero Mnpou3BOAHble - ALEeHWH W TYaHWH KakK KOMMOHEHTbI
HYKJIEUHOBBLIX KNCAOT. OKCUMPOU3BOAHLIE NMYPUHA - TMMOKCAHTUH, KCAHTUH, MoYeBas KucnoTa. bruonoruyeckas
pons. OnpepeneHne W KnaccMpUKaums BUTAaMUHOB. WCTOpMA OTKPLITUS W U3YyYeHUs BUTaMUHOB. Ponb
BUTAMWHOB B >KW3HEAEATes/bHOCTW. [10TpebHOCTL B BMWTAaMWHaAX W A03bl BUTAMWHOB. ANIMMEHTapHble W
BTOPMYHLIE ~ @BMTAMWHO3bl U FUMNOBMTAMWHO3bl.  [MMNEPBMTAMUHO3bI,  OTAeNbHble  MpeacTaBuTenu
DKMPOPACTBOPVMbIX U BOLOPACTBOPMMBLIX BUTAMWHOB - XUMWYECKas nNpupofda, CyTo4Has MnoTPebHOCTb,
NPOsIBNIEeHNS aBUTaMWHO30B, KOMEPMEHTHasi W WHble poaW B OpraHvw3Me. AHTMBUTaMWHbL. MeTonpbl
npeaynpeXxaeHnss BUTAaMUHHOW HELOCTATOYHOCTW, nperapaTbl BUTAaMWHOB, BUTaMUHM3ALMA MULLEBLIX
NpoAyKTOB. Ankanougsl. OnpeneneHue. PacnpocTpaHeHne B Npupoge. XMMnyeckas npupoaa u Knaccupukaums.
AnKanonael - NIeKapCTBEHHbIe NnpenapaThl: NMPOU3BOLHbIE NUPUAUHA, NMUNEPUANHA U NUPPOANANHA - HUKOTUH,
KOKaWH W aTponuH, NPOM3BOAHbIE KCAHTWHA - KOMEWH, TEOOPOMWH W TEeoMPWUWH, MPOU3BOAHbIE WHAONA -
pe3epnuH, CTPUXHWH, NWAOKapMNuH, NPOW3BOAHbLIE XWHOJIMHA - XUHWH, U30XMHOAWHA - MOP(UH W MNamnaBepuH.
AHTUOUOTUKKN. OnpeneneHve. ~PacnpocTpaHeHMe B npuponde. XuMWYeckas npupopaa. [eHUUWINHbBI -
NPON3BOAHbLIE MEHWUWAIAHOBON KWUCIOThI, LedanocnpovHbl - MPOWU3BOAHbLIE LLeQasoCropaHOBON KWUCOThI,

CcoCTaBJsidloLMne, OCyLLeCTBNAET
MeKoMnosnuyunto 3agaydn

TeTpaunKANHBLI - MPOM3BOAHbIE HadTaueHa, CTPenTOMULMHBI - aMWIOrANKO3NAbL. [MonyCUHTeTMYeCcKune|

@HTUONOTUKMN.

Tema 3.2.Yrnesopabl MNepeBaprBaHne yrnesonoB. BcacbiBaHMe yraesonoB. TpaHCNOPT roKo3blipobaeMHas n3y4yeHue lYCTHas

HapyweHns nepeBapvMBaHMA W TpaHCnopTa. AKTMBHble (OPMbl _ rloKo3bl. PocopuavpoBaHme  mekuus, HOBOIroO peyb

inedgocdopuanpoaHne raoKosbl. [IMKOreHes (CUMHTE3 rankoreHa). [MkoreHonus (pacnaf _rjinkorexHa). MaTepuana YK-1.3 PaccmaTpuBaeT

HapyuweHns, oomMeHa ravkoreHa. OCHOBHble MyTu KaTabosim3Ma rokosbl. A3pobHbIA ranvkoams. banaHc AT®l gy acnntenbho BO3MOXHblEe BapuaHTbl peLLeHus

AHa3PO6HbIA rankonus. BanaHc AT®. Perynaunsa riavMkonnsa W riatokoHeoreHesa, Perynsums conepanusiy,nniocrpaTusHblii

rl0KO3bl B KPOBW. OkmncamTenbHoe pekapbokcumnuposaHue [MBK. Lukn Kpebca. 3HepreTuyecknn addekT, Balayu, oueHuBas nx

MeHTOo3HO-poCthaTHLIN NYTb NPeBpaLLeHns ritoko3bl. MeTaboM3m rekcos. INOCTOMHCTBA M HEAOCTATKMN
YK-1.2 HaxoouT un
KPUTNYECKN aHannsnpyeTt
MHopMaumo, HeobxoanuMyto
0N pelleHns NocTaBAeHHOMN
Badauun
YK-1.1 AHanusunpyet
Bafdady, Bbloensas ee 6a3oBble
cocTaBAasoLWMe, OCYyLLEeCTBAAET
INeKoMMno3numio 3aga4qm

Tema 3.4. CnoXHble benku. KoHBblormpoBaHHble (CI0XKHbIE) 6eNKN: HyK1eonpOoTEeNHbl, XPOMOMPOTENUHBbI,CTalf-NeKLnS, n3y4eHue lYCTHas

0CHONpPOTENHbI, T[JINKOMPOTENHbI, MPOTEOr/IMKaHbl, JIMMOMNPOTENHbI, METaJIONPOTENHbI, C/IOXKHblE 6eNKN-06bACHNTENIbHO _ [HOBOrO peyb
epMeHTbl. HyKJIeonpoTenHbI: pPoSib B ABNEHUAX HacCJeACTBEHHOCTU; obwas XapakKTepucTuka 6enKoBbIX WWIIIOCTPATUBHBIA [MaTepuana VK-1.1 AHanunsnpyet

HOJ]I/IHYI)(}'IGOTVILI,HI:IX KOMIMOHEHTOB. HapyLueHl/le obmeHa MYPUHOBbLIX HYKJ1eoTUA0B (rlop,arpa, cCMHaOpom Newa+
alaHa).

Bagady, Bblaenada ee 6a3oBble
CoCTaBndawWwne, ocyiecTtendaeT
MeKoMnosnuunto 3agayn

YK-1.2 HaxoounTt n
KPUTUYECKN aHannsnpyeT
MHopMaumto, HeobxoanuMyto
\01s peLleHns nocTaB/IeHHON
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Bafayqn

YK-1.3 PaccmaTpusaeT
BO3MO>XHble BapuaHTbl peLleHns
Bajayun, oueHnBas nx
\JNOCTOVHCTBA N HeJoCTaTKn

Tema 3.5. HyksienHOBble KMUCJNOThI. eHTpanbHas formMa buonornn. Tunbl MaTPUYHbIX CUHTEe30B. ObLlascnani-nekums, n3y4yeHune lyCTHas

C1_iPYKTypHaﬂ OopraHu3saumsa HykneoTnaos. [ypnHOBble OCHOBaHMWS, BXoAALlMe B COCTaB HyKieoTuaos. CTpoeHue) HOBOIro peyb

AT®. HomeHknaTypa HykneoTuaoB. [lepeBuyHas cTpykTypa [OHK. BTopuyHas cTpyktypa LOHK. MpaBunoseyachutensHo MaTepuana YK-1.1 AHanusunpyet

Hapradcda. TpetnyHas cTpykTypa [OH (cynepcnmnpanusaumsa OHK).  benku, cBA3biBawwmecs ¢ ﬂHK'VIJ'IJ‘IIOCTpaTVIBHbIVI Bagavy, Bblgensis ee 6a3oBble

[eHeTn4yeckaa cucTeMa MUTOXOHAPWUW. [lepBuYHasa, BTOpUYHas, TpeTudHaa cTpykTypa PHK. Tunbl PHK,

CTpykTypa TpaHcnopTHbIx PHK. MaTpunyHble PHK. PubocomanbHbie PHK. cocTaBaAOWNE, OCYLLECTBNAET
INeKOMMOo3ULNIO 3a4a4m
YK-1.2 HaxoounTt n
KPUTUYECKU aHanusupyeT
MHMopMauunio, HeobxognMMyto
SIS peLleHnsa NocTaB/IeHHON
Baga4un
YK-1.3 PaccmaTpuBaeTt
BO3MO)XXHbl€ BapuaHTbl peLleHuns
Bafa4dun, oueHnBas nx
\JNOCTOVMHCTBA N HEJOCTaTKU

Tema 3.6. Jiunupbl. Nnnngbl: kKnaccnpukaumnsa, buonornyeckas ponb. BaxkHenwne nunuabl TkaHennpobnemHas n3y4yeHune lycTHas

HenoBeKka. Tpuaunnranueposbl, CTpoeHue, pacnpocTpaHeHue. [nnkonmnuabl, ochonununabl, COUHronnnuabl iekums, HOBOIO peyb

CTepouabl, CTpOeHMe, nokanumsaumsa. XKupHble KncnoTbl. CTpoeHne, pyHKUMN. Pe3epBHbie Aunuabl U ANNnAb MaTepuana YK-1.1 AHanusunpyet

MeMbpaH. Bo3pacTHble 0CO6eHHOCTU NNMUAHOr0 COCTaBa KPOBU.

06bACHUTENIbHO _
MANIOCTPaTUBHBI

Badavy, Bblaoenda ee 6a3oBble
CoCTaBndawwne, ocyecTtendaeT
MeKkoMnosnuyunto 3agaydn

YK-1.2 HaxoounTt n
KPpUTUYEeCKN aHann3npyeT
MHpopMaunto, Heobxoanmyio
015 pelleHns nocTaBsIeHHON
Bagayn

YK-1.3 PaccmaTpuBaeTt
BO3MO>XHbl€ BapnaHThbl peLleHmns
Bagayun, oueHmBas nx

LOCTOUNHCTBA N HEOOCTATKN
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10. MNepeyeHb MHPOPMALUOHHbIX TEXHOJIOFMW, UCNOJIb3YyeMbIX NPU
oCyLLecTBJIeHMM obpa3oBaTesibHOIro npouecca no aucuunauHe (Mmoaynio),
BKJIlOYaA NepeyeHb NporpaMMHOro obecne4yeHusa n UHPOPMaALMOHHbIX
CNpaBO4YHbIX cucTeMm (Npu HeobxoaMMOCTH)

10.1. NepeyeHb HeOOX0AMMOro nporpaMMHoOro obecnevyeHus

Ha3BaHue

Adobe Reader DC CBobogHas nuueH3nsa

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

10.2. NepeyeHb He0OXO0ANMMbIX MH(POPMALIMOHHDbIX CMPABOYHbIX CUCTEM:

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

Ha3BaHue

9BbC «KoHcynbTaHT cTyaeHTa». Konnekuun: MeguumHa. 3apaBooxpaHeHune (BMO), NI0OTAP-Meauna. NpemMmnym KOMMAEKT :
CTyAeHYyecKas 371eKTpoHHasa bubnunoTeka : cant / OO0 «Monntexpecypc». dNeKTPoHHasa bnbanoreka TeXHMYECKOro By3a. -
Mocksa, 2012. - . - URL: http://www.studentlibrary.ru/cgi-bin/mb4x - Pexxum goctyna: Ans 3apeructpup. nonb3oBaTenen. -
TeKCT 3/IEKTPOHHBIN. BNAETCA 3IEKTPOHHON BubnnoTteyHon cncrtemont (36C), npenocTaBAsAOLEN AOCTYN Yepes CeTb
NHTepHeT K y4ebHOI nnTepaType 1 AONONAHUTENbHBIM MaTepuanam, NpnobpeTeHHbIM Ha OCHOBAHUWN MPSAMbIX OrOBOPOB C
npasoobnagatenamu. NMonHOCTbIO cooTBETCTBYET TpeboBaHnAM hefepalibHbIX FOCYAapCTBEHHbIX 0bpa3oBaTeIbHbIX
CTaHAapToB TpeTbero nokoaeHus (ProcC BO 3+) kK KOMNIEKTOBaHUIO 6M6IMOTEK, B TOM HMC/1E INIEKTPOHHbBIX, B HacTn
hopmMmpoBaHNA pOHAO0B OCHOBHOM N AOMNOSHUTENbHON NnTepaTypbl, ons CMO, BO n acnupaHTypbl.
http://www.studentlibrary.ru/cgi-bin/mb4x

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

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

Ona obyyvaouwmxcs obecnevyeH AocTyn (yaaneHHbIn A0CTYN) K CAeAyolWnuM COBPEMEHHbIM
npodeccnoHasbHbIM 6a3aM AaHHbIX, MHPOPMALIMOHHBLIM CMPABOYHbLIM U MOUCKOBLIM CUCTEMAM:

| Ha3BaHue

56/57



11. OnucaHue MaTepuaJsibHO-TeXHM4Yeckon 6asbl Heobxoaumon ans
OoCyLLecTBJ/IeHMA OoOpa3oBaTeJIbHOro Npouecca No aucuuniuHe (Moaynio)

HanMeHoOBaHUsA cneumasnbHbIX
noMeLLeHU’ U NOMEeLLEeHUn ans
caMocCToATesIbHOW paboTbl

OCHaLLEeHHOCTb cneumnanbHbIX
noMeLLeHU’ U NoOMeLLeHn ans
caMocTosTesIbHOW paboTbl

MepeyeHb NULEH3UOHHOIO
nporpaMMHoro obecnevyeHus.
PekBu3uTbl NnoaTBEepXaaloLero
OOKYMEHTa

NabopaTopusa opraHnyYeckom XxmmMmu;
MpenapaTtopckasn (1-324) 385000,
Pecnybnunka Apgbires, r. Mankon, yn.
MNepBomanickas, nom Ne 191, 3paHune
y4yebHOro Kopnyca

YyebHas ycTaHoBKa no sabopaTopHOMY
MPakTUKyMy Mo AncuunianHe
«OpraHn4yeckas XmuMmnsa»

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

Y4yebHble ayamTopun Ona npoBeneHus
3aHATUNA NekKunoHHoro Tuna: Ne 3-5,
NywknHa 177.

NepeHoCHOE MynbTUMEAUNHOEe
obopypnoBaHuMe, focka, y4ebHasa mebenb
Ha 86 Mocago4HbIX MecCT.

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

B KayecTBe nomelleHnn gns

yn. NMepsomanckasn ,191, 3 sTax.

camocToAaTeNnbHON paboTbl MOryT ObITh:
KOMMbIOTEPHBIN KNacc, YNTaJbHbIN 3an:

NepeHoCHOE MynbTUMEAUNHOEe
obopypnoBaHue, focka, mebenb ona
ayaANTOPUIA, KOMMbIOTEPHbIN KNacc Ha
15 nocagoyHbIX MECT, OCHALLEHHbIN
KoMnbtoTepamm Pentium c BbIXOA0OM B
WHTepHeT

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