Mporpamma ancumnnuHbl "Broxumng"; 04.04.01 Xumus; noueHT, K.H. (aoueHT) Kasbimosa M.A.

MWHUCTEPCTBO OEPA30OBAHWSA 1 HAYK POCCUNCKOW dEOEPALN
denepanbHoe rocyaapcTBEHHOe aBTOHOMHOE yYpeXaeHune
BbICLIEr0 NPOJECCMOHaNbHOro 06pa3oBaHus

"KasaHckuin (Mpusonxckuin) doenepanbHblin yHuBepcutet"
Xumnyeckmim nHCTUTYT MM. A.M. Bytneposa

*-!-““ 'I'E-'G"-Fp

20 r.

nognucaHo SﬂeKTpoHHO-LlMCppDBOﬁ noganncero

I'Iporpamma ANCUUMNINHDbI
Buoxumumga 61.6.5.1

HanpasneHue nogrotosku: 04.04.01 - Xumus

Mpodbunb NOAroTOBKN: XeMOMHGOPMaTUKA U MONEKYNSPHOE MOLENNPOBaHME
Keanudmkaumns BbinyCcKHMKA: MarncTp

dopma 0by4eHns: Q4Hoe

SA3bIk 00y4eHNs: pyCCKuia

ABTop(bl):

KasbimoBa M.A.

PeueH3eHT(bl):

AHtnnunH N.C.

COIMACOBAHO:

3asenyowmni(as) kagpenpon: AHTunNuH U. C.

[MpoTtokon 3acenanuns kadpenpbl No or" " 201_r
Y4ebHo-MeToamn4eckas KOMUCCUS XI/IMI/I'-IeCKOFO nHctutyta um. A.M. bytneposa:
MpoTtokon 3acepnaHnsa YMK No or" 201_r

PernctpaunoHHbin No 764117
KasaHb
2017

KTPOHHB H
BEPCPITET

TAHECAAR CHTTEMA Ky

DAE
PervucrtpaunoHHbiin Homep 764117 BEE YH H

ARl | AL O



Mporpamma ancumnnuHbl "Broxumng"; 04.04.01 Xumus; noueHT, K.H. (aoueHT) Kasbimosa M.A.

ConepxaHue
1. Llenn ocBOeHUS oucCUMnInHbI
2. MecTo ancumnnvHbl B CTPYKTYpe OCHOBHOM 06pa3oBaTeNibHOM Nporpammbl
3. KomneTteHumm obyyatouerocs, (oopMmnpyeMble B pe3dynbTate 0CBOEHUS AMCLMMANHBI /MOaYNS
4. CTpyKkTypa 1 cogepxaHve oUCLMnAnHbI/ Moayns
5. Obpa3zoBaTtenbHble TEXHONOMMK, BKNIOYAS UHTEPAKTUBHBIE (OOPMbI 00y4eEHNS

6. OLeHOoYHble cpeacTBa Ons TEKYWEero KOHTPONS YCrNeBaeMoCT, MPOMEXYTOYHOW aTTecTauun no

MTOraM OCBOEHUS ANCUMMINHBI 1 y4eBHO-MeToanYeckoe obecrneyeHne caMocToATENbHOM PadoThl
CTYyLLEHTOB

7. Nlutepatypa
8. HTepHeT-pecypchbl

9. MatepuranbHo-TexHN4Yeckoe obecneyeHne AUCUMNINHBI/MOAYNS COrNacHO YTBEPXAEHHOMY
y4yebHOMy nnaHy

PernctpaunoHHbii Homep 764117 5AE
CtpaHnua 2 ns 13. iis yHlf[

A 5 (1,

KETPOHHBH
B_EPCHTET

SHHO AHATVTAHES AR CHCTEMA Kby



Mporpamma ancumnnuHbl "Broxumng"; 04.04.01 Xumus; noueHT, K.H. (aoueHT) Kasbimosa M.A.

Mporpammy ovcumnnuHbl paspaboTtan(a)(1) OoueHT, K.H. (onoueHT) KaseiMoBa M.A. Kacbenpa
OopraHu4eckon xmummm Xvmmuyeckuii tHCTuTyT M. A.M. Bytnepoea , Marina.Kazymova@kpfu.ru

1. LUenn ocBOEHNS AUCLUMINHBI
Llensamn ocBoeHus gucumninHbl bBruoxmmmsa aBnatoTCs:

nosly4eHne MarncTpamm COBPEMEHHbIX 3HAHWUI N OOCTUXEHWIA BUOXUMMN U MONEKYNSIPHOK Bronormum
C Uenbio OPMUPOBaHNS NPeaCcTaBNeHNS O BO3MOXHOCTSAX NPaKTUYECKOro NpMMeHeHns
MMOHEPCKUX OOCTMXEHWIA BUOXUMMM U MONEKYNSIPHON B1onorMm B NpodoeccrnoHanbHoi
NEeATeNbHOCTU, YTO SABNSAETCA HEOTHEMHbBIM 3TANOM Pa3BUTUS NPOGECCUOHANBHBIX HABbLIKOB U
KoMneTeHumin obyyatowmxcs B cooTBeTCTBUM ¢ TpeboBaHmsamm ®IOC BIMO no HanpasneHuio
noaroToBkKN XnMnsS.

2. MecTO AMCUMUNNNHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbLHOro o6pasoBaHus

HaHHas yyebHas aucuunnnHa BkntodeHa B padgen " 61.6.5 OucumnnmHel (Mogynm)" OCHOBHOM
obpasosaTtenbHol nporpammbl 04.04.01 Xumuns n oTHocUTCS K 6a30BOI (06WenpodeccnoHanbHoM)
yactn. OcBauBaetcs Ha 1 kypce, 1 cemecTp.

OducunnnuHa broxmmunsa aBnsieTcs COCTaBHOM YaCTbio COOepXaHUs NpodpecCuoHaibHON NOArOTOBKN
MarucTpa no HanpasneHnto XUMnst n SBRsieTcs 06s3aTeNbHON K U3Y4EHMIO ANCLUMINHOMN.
OvcumnnuHa BxoamT B pasaen obuweHayyHbix aucumnnud ( M1.B1.).

OucumnnmHa siBnsieTcs O4HOM M3 OCHOBHbIX M IOFMYECKM B3aMOCBA3aHa C ApYyrMu
npodoeccuoHanbHbIMM ANCUMNANHAMW, HEOBXOAMMBIMUX ANsi peannaauuny NpogeccroHanbHbIX
CPYHKLIMIA BbIMYCKHMKA.

Kypc broxumusa asnsietcs oCHoBononarawwmM ang ndy4eHns cnenyowmx GUCUUMNIH:
dapmakoonHamuka n oapMakoknHeTrka, [nsanH nekapCcTBeHHbIX npenapartos, MonekynspHoe
MogenvupoBaHme, Metabonnam 1 TOKCUYHOCTb OpraHnyYeckmx Bewwects, brionHdopmaTmka.

3. KomneteHuuu obyyatowierocs, hopMmpyemble B pe3ynbTate 0CBOEHUS OUCLUM/INHDI
/mopynsi

B pesynbTate 0CBOEHUS AMCLMNANHBI (DOPMUPYIOTCS CNeaytoWwme KOMNeTEHUNN:

Pacwumndpposka
Wincpp komnereHunu npuobpetaemon KoMNeTeHLUn
OK-3 BnafeHne NHOCTPaHHbIM (Mpexae BCero aHrMMncknM) S3bIkoM B
(0bLweKynbTypHbIE obnactn npodeccnoHanbHom AesTeNbHOCTA U
KOMI'IeTeHLI,I/II/I) MEX/IMYHOCTHOrO 0BLWeHNS

Hann4ne npencTaBneHms o Hanbonee akTyanbHbIX
HanpasneHnsax UccnenoBaHNini B COBPEMEHHOM TEOPETMYECKOM

MK-1 4

N 9KCMEPUMEHTANTIbHOM XMMUN (CUHTE3 U NPUMEHEHNE B B
(MpochecenoHabHLIe Bgagoig KeT inblx ('I?eXHOJ'IOFVI(FCI:X Mggﬂe,ﬂ,gBaHel/lﬂeB o potes
KOMMeTeHuun) PYkTYP ’

3KCTPEeMasbHbIX YCNOBUSIX, XUMUS XXMN3HEHHbIX NPOLIECCOB,
XUMUS 1 9KONOrUS 1 apyrue)

3HaHWEe OCHOBHbIX 3TamnoB 1 3aKOHOMEPHOCTEN Pa3BMTUS
XUMUYECKOI HayKu1, NOHMMaHneM 06 beKTUBHON HEOOX0AMMOCTU
nK-2 BO3HMKHOBEHMS HOBbIX HarpaBieHniA, HanM4ymem

NpeacTaBneHnsi o cucTeme oyHaaMeHTaNbHbIX XMMUYECKMX
MOHSTUIA U METOLOMOMMYECKNX aCNEKTOB XUMUK, GOOPM 1
METO0B Hay4YHOro NO3HaHWSA, UX PO B
obwweobpazoBaTenbHO NPOGECCMOHANBHOM NOArOTOBKE
XUMUKOB

(npodheccunoHanbHble
KOMMeTeHuunn)

B pe3ynbTarte 0OCBOEHNA ONCUNMIINHDBI CTYOEHT:

KETPOHHBH
B_EPCHTET
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Mporpamma ancumnnuHbl "Broxumng"; 04.04.01 Xumus; noueHT, K.H. (aoueHT) Kasbimosa M.A.

1. DONXEH 3HaThb:

BMOXMMNYECKME XapPaKTEPUCTUKIN OCHOBHbIX CyOKNETOYHbIX KOMMOHEHTOB, METABONNYECKNX NYTEN U
MONEKYNSAPHbIX OCHOB BHYTPUKIETOYHbIX NMPOLECCOB; OCHOBHbIE faHHbIe 0 katabonmame u
aHabonmame BaxHbIX BMONOrnYeckmx MakpoMoneKyn, NyTsax obecnevyeHns LENOCTHOM peakuum
KNeTKun, 0 MEXaHN3Max perynsuum metabonnama; COBpEMEHHbIE HAMPaBNEHNS MAPOBbLIX
nccnenoBaHuii B GBUOXUMUN 1 MONEKYNSIPHO B1ONornu;

2. IONXEeH yMeTb:

OCYLWLEeCTB/IATb NONCK, aHaNIn3npoBaTb, OUEHNBATb U MPUMEHATb NOYy4YEeHHble 3HaHUA NMPU N3YHEHUN
Apyrnx oucunnnmH n B I'IpOCpeCCI/IOHaJ'IbHOI7I OeATEeNbHOCTW,

3. 0OMXEH BnageTb:

TEOPETNYECKMMM 3HAHUSIMI O CTPOEHMUU, NPOCTPAHCTBEHHON OpraHn3aunm, UanKo-XMMNUHECKNX
CBOMCTBAX U (PYHKLMSX OCHOBHBIX KNACCOB COEANHEHWIA XMBOrO opraHmama: 6enkoB, HyKeNHOBbIX
KMCNOT, yrNeBO4OB, NMMNWAOB; MHGPOPMALIMEN O COBPEMEHHbIX Mpobnemax BMoXMMMM 1 MONEKYNSPHOIA
6ronorum n rnobanbHbIX NOAX0AAX K UX Pa3peLeHmio.

4. nONXeH OEeMOHCTPMPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:
MpUMeHsTb CBOW 3HAHWS O OCBOEHWS APYruX KypCoB

4. CTpyKkTypa U cogepXxaHue OUCLUMNIUHBI MOAYNs
Obwas Tpya0eMKOCTb AUCLMMNIIMHBI cocTaBnseT 3 3a4eTHbix(ble) eanHuL(bl) 108 yaca(os).
dopMma NPOMEXYTOYHOro KOHTPONS AMCUUNANHBI 3a4eT B 1 cemecTpe.

CyMMapHo no amcumnanHe MoxHo nony4ntb 100 6annos, N3 HMX Tekylwas paboTta oueHmaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYeCTBO NS [OMNycKa K 3ayeTy
28 6annos.

86 6annos n 6onee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynoBnetBoputenbHO" (yO0B.);

54 6anna n MeHee - "HeyoBNEeTBOPUTENLHO" (Heya.).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHon paboTtbl No AucuunavHe/ MOAYno
TemaTnyeckuu nnaH gucUUNAUHbI/MOAYNS

Buabl n yachbl
Pasgen ayauTopHOM paborThbl,
Henens nX TPy AOEMKOCTb Tekywime cpopMbl
N D.IIIKIIL(I;I/‘IJ‘I';’I,I.IV;'HbI/ CemecTp, ecTpa (B uacax) KoHTpONS
n eKI_WMI'Ipa|(1|f1--|ecx|f1eJ1a60parop|-|b|e
3aHATUA pa601b|

Tema 1. AMUHOKKNCAOTHI.
1.|benkn. depMeHThI. 1 1-3 4 4 0 Konnokeuym
5 Tema 2. HyknevHosble 1 4-6 4 4 0 Konnoksunym

KMCNOThI

Tema 3. ObmeH 6enkoB
3.|n ammnHokucnot. ObmeH 1 7 2 2 0 Konnokeuym

HYKNeoTUaO0B.

Tema 4. CuHte3s
4.|HYKNEenHoBbIX KUCNOT U 1 8-10 4 2 0 Konnokauym

6enkos
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Mporpamma ancumnnuHbl "Broxumng"; 04.04.01 Xumus; noueHT, K.H. (aoueHT) Kasbimosa M.A.

Buabl 1 yacbl
Pasnen ayauTopHoOW paboTbl,
Hepens X TPYA0EeMKOCTb Texviwive opMbl
N ‘D'"Knu""m'"b'/ CewlecTIocemecrpa (B yacax) \{(L:mpg?mp
o NMex M"I'IpaK'rw-lecmeHaﬁoparoprle
u 3aHATUA pa601b|
5./Tema 5. Yrnesogpbl. 1 11-13 4 4 0 Konnoksunym
KoHTtponbHas

6./Tema 6. Nlununapl 1 14-15 2 4 0 paboTta
7.Tema 7. ButamuHbl 1 16 0 2 0 Konnoksunym

Tema . Ntoroeas 1 0 0 0 3avet
" |dbopmMa KOHTpONS

Ntoro 20 22 0

4.2 CopepxaHue oUCLUNMUHbI
Tema 1. AMUHOKUCNOTLI. Benkn. depmeHTbI.
JNIeKLMOHHOe 3aHsiTne (4 4yaca(os)):

AMUHOKMCNOTBI, MX Bronornyeckme yHKUMW. Tunbl aMMHOKMCROT. Knaccudpmkaumm aMMHOKUCNOT.
3aMeHUMble 1 He3aMeHUMble aMUHOKMUCIOTbl. OCHOBHblEe CBOMCTBA aMUHOKMCIOT. CBOMCTBA UX
panukanos. [lentngbl. Metoabl pasgeneHns n naeHTngorkaumm ammHOKMCNOT 1 nentuaos. benkn.
YPOBHU CTPYKTYPHOI opraHnsauum 6enkoBoin MOnekynbl: NepBmyHas, BTopuyHas (a-cnuparnb,
B-koHpopMaums, KonnareHosas crnvpanb), TpeTU4Hasa 1 YeTBepTu4Has CTpykTypbl. JlomeHbl. Tunbl
CBSi3eit, CTabUnManpyowmx ypoBHN CTPYKTYPHOI opraHnsauunn 6enka. CamoopraHusauus
HaAMONEKYNSiPHbIX 6ENKOBbLIX CTPYKTYP. BHYTPUKNETO4HOE (DOPMUPOBAHME MPOCTPACTBEHHON
CTPYKTypbl 6enkoB. 'MnoTesa ?pacnnasneHHo rnobynbl?. LanepoHsl, wanepoHuHbl. Jderpasaums
6enkoB. YoukeutuH ? 6enok nerpagaumun. Cekpeuns benkos. CoricTBa 6€1K0B: pacTBOPMMOCTb,
n303nekTpmyeckas Toydka, geHarypaumsa n peHatypauns. OCHOBHbIE METOAbI BblAENEHUS,
PPaKLMOHMPOBAHUS U N3YYEHNS1 Ppa3MepoB 1 ChOPMbl 6eNKOBbLIX Monekyn. MNpuHUMMbI
Knaccudpmkauum 6enkos. Knaccudpmkaums 6enkoB no TPETUYHOW CTPYKTYpe: robynspHble v
ubpunnspHele 6enku. MNpocTble 1 cnoxHble 6enkn. OCHOBHbIE OYyHKLIMM BENKOB B KNETKE.
®depmeHThl. VX ponb B xueon npupone. MexayHapogHasa knaccudgukaums u HoMeHknarypa
goepmeHTOoB. CneumgunyHOCTb gencTBma oepMeHToB. 3odbepMeHTbl (M303UMbl). MynbTUEPMEHTDI.
CtpoeHune cbepMeHTOoB. [oHATUSA: KOGOEepPMEHT, KoghakTop, NpocTeTnyeckas rpynna. Ponb
BMTaMWHOB, METANNOB U OPYrux KOPakTopoB B (PYHKLMOHMPOBAHUN (PEPMEHTOB. AKTUBHbIV LIEHTP
doepmeHTa. Annoctepudeckuii LeHTp. Obwme npenctasneHust o katanmae. @U3nYeckunin CMbICH
KOHCTaHTbl CKOPOCTU XMMUYECKOM peakunn (aHepreTndeckas guarpamma peakuum, nepexonHoe
COCTOsIHVE, 3Heprusi aktmeaumm). MexaHvuam nenctens pepmeHToB. OCo6EeHHOCTM
doepMeHTaTMBHOr O Katanmaa. QHeprus aktusaunun. KnHetnka pepMeHTaTuBHbIX peakuunii.
YpaBHeHne Munxaanuca-MeHTeH-Bpurrca-XongenHa. KoHctaHTa Muxasnuca. HavyanbHas v
MakcumasnbHas CKOPOCTb DEPMEHTaTMBHOW peakuuun. ['padpuyeckne Metonbl aHanmsa
goepMeHTaTMBHbIX peakunii. OCHOBHbIE CBOMCTBA (PEPMEHTOB, BNUSIHNE HA CKOPOCTb
PepMeHTaTMBHbIX peakuuii TemnepaTtypbl, pH-cpeapbl, akTMBaTopoBs, MHrMbUTopPoB. HrmbuposaHue
PepPMeHTOB. TUNbl MHIMOMPOBaHNS. Perynsums akTMBHOCT (DEPMEHTOB B XMBbIX OPraHM3Max u
NPUHUMNbI perynaunm metabonnama: uaMeHeHne KonmyecTea qoepMeHTa, NpoepMeHTa,
XuMmnyeckas Mmoamndomkaums, NpUHLMN 0bpaTHON CBA3W, 3aKOH AECTBMS Macc, nokanmsaums
goepMeHTOB B kneTtke. OnpeneneHme akTMBHOCTU (PEPMEHTOB.

npakTnyeckoe 3aHsitne (4 4aca(os)):

MpopaboTka nekuMoHHOro Matepuana. PeweHve 3aga.
Tema 2. HyknenHoBble KMCNOTbI

neKkumnoHHoe 3aHsiTne (4 yaca(os)):

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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Mporpamma ancumnnuHbl "Broxumng"; 04.04.01 Xumus; noueHT, K.H. (aoueHT) Kasbimosa M.A.

HyknenHoBble KNCAOTbI. Buabl HYKNENHOBbLIX KUCNOT U MX OCHOBHbIE QOyHKLMK. CTpoeHune
HYKNEeMHOBbIX KUCNOT. [lypuHOBbIE N MMPUMNONHOBbBIE a30TUCTbIE OCHOBAHUS. YTrneBoOHbIEe
KOMMOHEHTbI: prbo3a n ae3okcmpubosa. Hykneoaunapl n Hykneotnabl. Linknnyeckne Hykneotuapl.
HykneoTnaHble KOPEepPMEHTbI 1 MEePEHOCHMKN COeMHEHWIA, UX OCHOBHbIE TUMbl. Makpoapruyeckas
cBsA3b. Makpoapruyeckue coegmHeHuns: AT®, Hykneosuagocdatbl. Onuro- 1 NOANHYKNEOTUabI.
CtpykTypHas opraHmsauma [HK: nepernyHag, BTopuyHas n TpetndHas cTpykTypsbl. [pasuna
Yapragogpa. KomnnemeHtapHble napbl Hykneotnaos. @opmbl AHK. MNannHopomsbl.
Cynepcnupanunsauma OHK n eé 6uonornyeckoe 3Ha4eHne. MMCTOHbI 1 CTPOEHMEe XpoMaTuHa. Tuvnebl
CBSi3eit, CTabUnM3npyowmx ypoBHN CTPYKTypHOR opranmnsaunn OHK. ®dunsmko-xuMmnyeckne ceoincTea
OHK: npeHatypaums, peHaTypaums, Bbl3KOCTb, NOrnoweHne B Y®, peakumoHHOCNOCOBHOCTb.
OcHogHble Buabl PHK, nx goyHkumn 1 nokanmaauus B knetke. OcobeHHocTn cTpoeHus suaos PHK.
dusnko-xmumuyeckme ceonctea PHK.

npaktnyeckoe 3aHsitne (4 4aca(os)):

Pasbop 1 aHann3 nekuMoHHOro Matepuana.

Tema 3. O6mMeH 6enKoB U aMMHOKMCNOT. O6OMEH HYKNEeOoTUOOB.
JNleKuMoHHoe 3aHsiTne (2 4yaca(os)):

MeTabonuam, doyHkuumn metabonnama. MNoHaTns: aHabonnam n katabonnam. ObMeH 6enkoBs u
ammHokumcnoT. Katabonnam ammHokmcnot [lesaMmHupoBaHme, TpaHCaMUHUPOBaHME,
TpaHcae3aMnHMpoBaHne (HenpsiMmoe Ae3aMUHNPOBaHNE) 1 AekapboKCuUnmpoBaHne aMMHOKMCNOT,
MexaHu3Mmbl, buonornyeckoe 3HadveHve. [etokcmkaumst 6uoreHHbIx aMMHOB. [yTn HelTpanuaaumm
ammmaka. bnocnHTes MmoyeBnHbI. BUocuHTE3 aMuHokmcnot. Obwme Nyt BMOCMHTE3a aMUHOKMCNOT.
Perynsums 6uocuHTesa aMmHokmcnot. ObMeH HyknenmHoBbIX KcnoT. Katabonnam nyprHoB v
NMPUMNONHOB, KOHEYHbIE NPOAYKTbl pacnana. AHabonmam HykneoTnaoB. buocuHres
NMPUMNONHOBBIX U MYPUHOBbLIX PrBOHYKNneoTnaoB. OCHOBHble NyTU. BuocuHTe3
Le30KCMpUbOoHYyKNeoTnaoB. Perynsuns GuocnHTe3a HyKneoTuaos.

npakTnyeckoe 3aHsitne (2 4aca(os)):

Pas3bop 1 aHann3 nekUuMoHHOro matepuana.

Tema 4. CMHTE3 HYK/IeMHOBbIX KUCNOT U 6enKoB
JIeKLMOHHOe 3aHsiTne (4 4aca(oB)):

PennukatumeHbin cnHtes JHK y npokapuoT n aykapuoT: MHAUnauuns, SNoHraums, TepMmHaums.
CTpoeHune pennmkaTMBHON BUSIKM, OCHOBHbIE Benku pennvkauun. Tenomepa, Tenomepasa.
Penapaunsa OHK, penapauvsa nenypuHmnanposaHHon OHK, xumumyeckn MoamconumnpoBaHHbIX
a30TuUCTbIX ocHoBaHuin, SOS-penapauns. Cuntes JHK Ha PHK. CuHTte3 PHK (TpaHckpunums).
PHK-nonnmepasbl. OcHoBHble aTanbl 6uocnHTeda PHK: nHnumnaums, snoHrauunsi, TepMmHaums.
MpomoTop. MocTtTpaHckpunuuoHHbii npoueccuHr PHK. CrnHTes 6enka (TpaHcnsaums).
NHdopmaumoHHble PHK, reHeTndeckuin kog. OCHOBHble aTanbl cCMHTE3a benka. AkTusauus,
PEKOTHULNS aMUHOKMUCNOT 1 cnHTe3 ammnHoaumn-t-PHK. Kak TpaHcnmpytoTcst KogoHbl, pubocomMbl,
NHULMAUNS TPaHCNSUMK, SNOoHrauus, TepMuHaums. Pasnnuns cmHtesa 6enka y aykapuort u
npokapunoT. lNMonucomsl. MNpoueccuHr n TpaHcnopT NoAMNenTuaHbIX uenei. MNMocTTpaHcnsunoHHble
mMoamdovkaumm 6enkos.

npakTnyeckoe 3aHsitne (2 4aca(os)):
Pasbop n aHann3 nekunoHHOro matepuana.
Tema 5. Yrnesogpbl.

JNeKLMoHHoe 3aHsiTne (4 4yaca(os)):

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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Mporpamma ancumnnuHbl "Broxumng"; 04.04.01 Xumus; noueHT, K.H. (aoueHT) Kasbimosa M.A.

YrneBoabl 1 nx 6ronornyeckas ponb. XMMUYecKnii coctas 1 cBoincTea. CTepeoxmMust yrnesonos.
PeakumoHHocnocobHocTb yrnesonos. Knaccudomkaums yrnesonos. Anbao- 1 ketocaxapa.
MoHocaxapuibl, X U30MepUs 1 KOHGopMaLumn. BaxHenumne npeactaBnuten MoHocaxapuaos, nx
CTPYKTypa, CBOWCTBA M pacnpocTpaHeHue B npupoge. Mnukosnasl. Onurocaxapuibl, MX CBOMCTBA U
buonoruyeckas ponb. Caxaposa, nakto3a, ManbTo3a, ctaxunosa. [Nonncaxapuibl: cocTas, TUMb
cBs3en, BeTBNeHme. Knaccugomkaumsa nonncaxapuaoos. BaxHenwmne npeacraButenn: Kpaxmarn,
FWKOreH, Lennonosa, XMTuH, NeKTUHOBbIE BELEeCTBa. Y4acTns nonmcaxapuaos B perynsaumm
Kneto4Horo metabonuama. ObmeH yrnesonos. Katabonunam rnokosbl, QYHKLMN OKUCIUTENbHbIX
npeBpaLleHnii roko3bl. AHA3POOHbIA 1 aspOobHbI pacnag yrnesonos. [nukonns. MmMkoreHonus.
Perynauuns rnmkonnsa un rnukoreHonuaa. bpoxeHne: MONOYHOKMCIOE, CAMPTOBOE.
MeHTO30Ch0oChaTHbIV NYTb OKUCNEHUS TOKO3bl 1 ero buonormyeckoe 3HavyeHne. AspobHoe
okucneHue yrnesonos. OkucnntenbHoe aekapbokcMnmpoBaHue NMPOBMHOrPaAHON KMCOThI.
MupyBaTaernaporeHasHblii kKoMmnnekc. Linkn TpukapboHOBbLIX KUCNOT 1 €ro 3HaYeHne B npoLeccax
katabonuama n aHabonmama. CybcTpaTtHoe 1 OKUCIIMTENbHOE DOCCHOPUIMPOBAHUE.
BuosHepretuka. OkncnutenbHoe goocopunuposaHune. OKUCANTENbHO-BOCCTAHOBUTENbHbIE
npoueccbl. MUTOXoHOPUN, UX CTPYKTYpa U oyHKuUKU. ObixatenbHas uenb. KOMNOHEHTHI
ObixatenbHow uenu. MNMpencraeBneHne 0 MexaHM3Max ConpsiXeHUs OKUCNEHUS U
dpochopunMpoBaHns B ApixatenbHon Luenu. TpaHcMeMbpaHHbIi NoTeHUMan MOHOB BOAOPOAA Kak
doopma 3anacaHusi aHeprun. Obpatumas H+-ATPa3za. Perynsunst MUTOXOHOPWANbHOrO OKUCEHUS.
CBoboHoe okucneHue. AKTMBHblE OOPMbl Kncnopoaa. AHabonuam yrnesonoB. CMHTE3 MMOKO3bl B
opraHuame - riKoHeoreHes. Perynauns rniokoHeoreHesda. CnHTe3 rankoreHa ? rimkoHeoreHes, ero
perynaums. Obwme NprMHUMNbI perynaunm yrnesogHoro obmMeHa. dotocmHtes. CTpoeHune
XNOPONNacToB, NMUrMEHTbI OTOCMHTE3a. CBETOBas M TEMHOBAs CTaammn, GBUOXMMUYECKNE acrekTbl
dotocuHTesa. dotogooccopunuposanue. Limkn KanbeuHa. dotogbixaHue. Jlokannsaums
npoueccos. buocnHTe3 nonucaxapuoos.

npakTnyeckoe 3aHsitne (4 4aca(os)):
PeweHwne 3anau.

Tema 6. Jlununabl

JNleKuMoHHoe 3aHsiTne (2 4yaca(os)):

Nununabl, obwme ceoricTea 1 nx buonornyeckas ponb. CTPOEHME 1 CBONCTBA XUPHbIX KUCIOT.
HacblWweHHble 1 HeHACbIWEHHbIe XUPHblE KUCNOThI. Knaccugoukaums, n3omMmepus n CTpyktypa
HEeHaChbIWEHHbIX XUPHbIX KUCNOT. He3aMeHnMble XUpHble KucnoTtbl. Knaccudurkaums nunuoos.
CTpyKkTypa, CBOICTBA U pacnpocTpaHeHne B npupoae. bronoruyeckne membpaHsl, x CTpykTypa u
oyHKUMKU. Ponb nunnpos, 6enkoB 1 yrneBoACOAEPXAWMNX COEANHEHNI B UX OpraHm3aummn. Moaenb
6uonornyecknx membpaH CuHrepa-HukonbcoHa. PU3NKo-XxnMmyeckme CBOMNCTBa OBOMHONA
hoccponmnuaHoin MembpaHbl (MPOHNLAEMOCTb, AUHAMUYHOCTb, aCUMMETPUYHOCTb, 3aMKHYTOCTb).
TpaHCcnopTHbIE NPOLIECCHI Yepe3 MeMOpaHbI: MACCUBHbBIM U aKTUBHbIA TpaHCcnopT. KaHanbl, nopbi,
NepPeHOCHUKN, peLLenTopbl 1 n3brpartenbHas NPOHNLAEMOCTb Buonornyeckux membpaH. Buabl
nepeHoca BeWeCTB 1 CUrHaNnoB Yyepe3 MeMbpaHbl. SKk30UnTo3 1 aHAoUNTO3. OBMEH NMNUAOB.
Karabonmam nunuaos. Mmaponns TprauunrivueprHoB, perynsums nunonnsa. OKUCneHmne XnpHblx
KWUCNOT: aKkTMBauUmUs XMUPHbIX KUCAOT, TPAHCMNOPT auuibHOW rpynmnbl B MUTOXOHOPUN (POsb
KapHUTMHA), 3-OKNCNEeHNe XMPHbIX KACNOT. DHepreTnka OKUCIEHNS XUPHbIX KUCNOT. OKucneHne
HeHaChbILWEeHHbIX XUPHbIX KUCNOT. Jlokanusaums npoueccos pacnaga nmnuaos. BUOCUHTES XUPHbIX
KMUCNOT ? NUnoreHes: TPaHCNoPT BHYTPUMUTOXOHOpUanbHOro auetmn-KoA B uutonnasmy,
obpazoBaHune manoHnn-KoA, CMHTE3 HACbIWEHHbIX XUPHbIX KUCNOT. CUHTETa3a XMPHbIX KUCNOT.
OcHoOBHbIe 0TNMYNS Katabonmama XMpHbIX KUCNOT, 0T aHabonnama. buocrnHTe3 HeHachbIWEHHbIX
XMPHbIX KACNOT. CUHTE3 TPMaUMNrIMLEPVHOB 1 (OOCONNNNLO0B Yy NPOKAPUOT U 9yKapuoT.
BrocnHTes cteponpos (xonecTpuHa). Perynsauns metabonmama nunuaos.

npaktnyeckoe 3aHsitne (4 4aca(os)):
Pas3bop 1 aHann3 nekUMoHHOro matepuana.
Tema 7. ButaMuHbl

npakTnyeckoe 3aHsitne (2 4aca(os)):

ButamuHbl. Obliee NOHSTME O BUTaAMMHAX, Knaccudoukaumsl, HoMeHknartypa, gyHkumn. CTpykTypa,
CBOICTBA, pacnpocTpaHeHne B npupoae, buonorvyeckas poib BaXHewWwmx npeactaBmuTenei
BUTAMVHOB.
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4.3 CTpyKTypa 1 copepXxaHume caMOCTOSITe/IbHOM paboTbl AUCLMUMIUHBI (MOLYNSA)

Buabi
N Paspen Cemect Hepens | camocTosTensHon [TpyA0eMKOCTb ;%%%:L:‘T’:;Ef:g;
AducumnnuHel pcemeCTpa paborthbl (B yacax) 260TbI
CTYLEHTOB P
Tema 1. AMUHOKMUCNOTHI.
noaroToska K
1.|Benkn. depMeHThI. 1 1-
e epme 3 KONNIOKBIYMY 12 KONINOKBUYM
o [Tema 2. HyknenHogble y 4. |MOAroToeka K 8 KOMTOKBUVM
‘[kucnoTbl KONNOKBUYMY y
Tema 3. O6meH 6enkoB
noaroToeka K
3.|v amuHokucnot. O6meH 1 7 K(c))J"IuﬂgKgVI 31 12 KONNOKBUYM
HYKNeoTnaoB. yMy
Tema 4. CuHTes OArOTOBKA K
4.|HyKNEenHoBbIX KNCNOT Y 1 8-10 KONNOKBIVM 10 KONNOKBUYM
6enkos ymy
noaroToska K
.|Tema 5. Yrnesogb!. 1 11-1
5.[Tema 5 eBsof 3 KONNIOKBIYMY 8 KONINOKBUYM
noaroToska K
6.[Tema 6. Jlunuabi 1 14-15 |KOHTPONbHOM 8 Kzg;ag”b"'aﬂ
paboTte P
noaroToska K
7.[Tema 7. ButamuHbl 1 1
ema a 6 KONNIOKBIYMY 8 KONINOKBUYM
Wtoro 66

5. 06paaoBaTeanb|e TeXHONOrmu, BKNoyasi UHTepakTuBHbie oOpMblI 06yqe|-|v|9|

OcBoeHMe ONCUMMNIMHBI OCYLECTBNSIETCS Yepes3 MCMoNb30BaHMe TPaaNLMOHHbIX (NeKumm,
NpakTUYecKne 3aHsATNS) U MHHOBALMOHHbLIX 06pa3oBaTebHbIX TEXHOMOM M, aKTUBHbIX 1
NHTEPaKTMBHbIX OOPM MPOBEAEHUS 3AHATUIA: N3NOXEHME NEKLMOHHOrO MaTtepuana ¢ afieMeHTamu
amanora, obcyXaeHusi, UICNonb3oBaHne MynbTUMEAUAHbIX MPorpaMM, MOAroTOBKA W BbICTYNEHNE
CTYAEHTOB C JOKNaAaMmn Ha CEMUHAPCKUX 3aHATUSAX MO NPEONOXEHHOR TEME.

MpoBoauTcs 0bCyXaeHne akTyanbHbIX TeM, Ppa3bop KOHKPETHbIX CUTyaLuiA.
M3yyeHne oncumnanHbl BKIKOYAET:
- NoceleHne BCex BUAOB ayANTOPHbIX paborT;

- YTEHWEe CTyeHTaMn PeKOMEHO0BaHHON NUTepaTypbl U YCBOEHME TEOPETUYECKOro Marepuana
OVNCLMMIINHDI;

- paboTy C UCTOYHMKaMKM VIHTEpHET;
- MOArOTOBKY K pasnnyHbiM oOpMaM KOHTPONS (KOMNOKBMYMbI);
- NOAroTOBKA K UTOrOBOM (POPME KOHTPOSIS - 9K3AMEHY.

6. OueHOUYHble cpeacTBa OJ1sl TEKYLLLEro KOHTPOS yCreBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLIMINIIMHBI U y4e6HO-MmeToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB

Tema 1. AMUHOKMCNOTLI. Benkn. depmeHTbI.
KONINOKBUYM , NPUMEPHbIE BOMPOCHI:

KETPOHHBH
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MoarotoBka n 0bCcyXaeHne BONPOCOB Mo pasaeny amcumniunHbl. MpumepHble Bonpocskl: 1. Mpumepsbl
6enkoB Ha OCHOBe Knaccuapukaumin 2. CekBeHMpoBaHne NenTMOoB 1 6ENKOB: NPUHLMMBI. 3.
HekaHoHn4Yeckme aMMHOKUCNOTbI: [1-aMUHOKNCAOTbI, HEMPOTEUHOrEHHbIE. 4. 3aMEHUMbIE U
He3aMeHMMble aMMHOKMCNOTbl 5. MeTobl cCnenoBaHNsi aMMHOKUCNOT U 6enkoB. 6. PepMeHTbI B
NPOMBIWIEHHOCTN, MEAUUVHE, NUTAHNN, HAHOTexXHonorum 7. lWanepoHbl n goepMeHTbl honauHra
6enka 8. YOUKBUTMH 1 NpOoTeacoMbl: CTPyKTypa v buonormyeckas dpyHkums 9. Avtutena: IgG 10.
dnyopecueHTHble Benku

Tema 2. HyknenHoBble KMCNOTbI
KONMOKBUYM , MPUMEPHbIE BONPOCHhI:

MoarotoBka n 0bCyxaeHne BONPOCOB N0 pasaeny ancunniuHbl. NMpumepHbie Bonpocs: 1.
MwukpoPHK, aHtucmbicnosble PHK, manbie nHtepdgepupyowme PHK. NponcxoxaeHne, MexaHn3m
nencTensa n buonornyeckas ponb. 2. CekseHuposanne OHK: npuHumnel. MNpoekTbl: "F'eHoM
yenoseka" n "'eHom 1000" 3. OnureHetuka: Metunuposanme HK 4. Antamepsl 5. eHeTuyeckne
MOOUNbHBIE 3NEMEHTbI 6. Pb031MbI

Tema 3. O6mMeH 6enKoB U aMMHOKMCNOT. O6GMEH HYKNEeOoTUO,0B.
KONNOKBUYM , MPUMEpPHbIE BOMPOCHI:

MoarotoBka n obcyxaeHne BONPOCOB NO pasaeny amcumniauHbl. lNMpumepHblie Bonpockl: CuHTE3
aMUHOKUCNOT CUHTE3 NypUHOBLIX HYKNeoTUaoB CUHTE3 MMPUMUANHOBLIX HYKNEOTUO0B

Tema 4. CuHTE3 HYK/IEeMHOBbIX KUCNOT U 6enKosB
KONNOKBUYM , MPYMEpPHbIE BOMPOCHI:

MoarotoBka n 0bCcyXaeHne BONPOCOB MO pasaeny amcunniavHbl. NMpumepHblie Bonpockl: Perynsums
pennukaummn Perynsums tpaHckpunumum Perynaums TpaHcnaumm n npoueccuHr 6enka

Tema 5. Yrnesogbl.
KONMOKBUYM , MPUMEPHbIE BOMPOCHI:

MoarotoBka n obcyXAeHne BONPOCOB MO pasneny aucumunavHbl. NMpuMepHblie BONPOCh!:
MoHocaxapuabl: CTPYKTypa, oms-xmM. CBOMCTBA, Brionormyeckas ponb Onurocaxapuibl: CTPYKTypa,
pU3-xu1M. cBoricTBa, Bruonormnyeckas ponb, Nnpmumepsbl MNonncaxapuiobl: CTPYKTYpa, n3-XunM.
CBOICTBa, Bronornyeckas ponb, NPUMepDI

Tema 6. Jlunuabl
KOHTpOnbHas paboTa , NpUMepHbie BONPOCHI:

1. Nepeuncnute bronornyeckne pyHkumm nunuaos. 2. Kakosa knaccugpukauus nunnnos? 3 B yuem
oTNnYMe Lepammnia u cpuHrommenvHa 4. isobpasute popmyny cguHrosmHa. 5. Kakme
oyHKLMOHanbHbIE rpynmnbl ((oparMeHTbl) BXOAAT B cOCTaB chocpaTtmaoBbix kucnot? 6. Kakoea
Knaccudpmkaums cooccponmnunpos? 7. Mpueeaute bpyTTo-chopmyny anteprneHos. 8. YTo Takoe
npoteoM? 9. Hanuwute cxemy cuHTesa rnvumneanuHa. 10. Kak nogpasnensorcs nentmuibl no ux
pyHKLMOHanbHOMy geicteuto? 11. B yem nposiBnsietcs 0cobeHHOCTb BENKOB Kak CTPYKTYPHOro
pparmeHTa knetkm? 12. MNepeuncnmte ocHoBHble GoyHKLMM Benkos. [laiiTe cooTBETCTBYOWMNE
nosicHeHus. 13. MNpuBeanTe cxeMbl PepPMEHTATUBHOIO BPOXEHNS TNIOKO3bI: a) CNUPTOBOE, 6)
MONOYHOKMCIOE, B) MACNSIHOKMCNOE, ) IMMOHHOKMCIOE, A) aueToH-6yTaHonbHoe. 14. YTo Takoe
MyTapoTauma? 15. N3obpasnte CTpykTypHYt0 doopMyny caxaposbl. 16. 1-a- (D-rnrokonnpaHosng) ? 4-
a-D-rnokonupaHosa. fBnsertcs nM coeanHeHne BOCCTaHaBNMBaowWwmm caxapom? 17. B yem otnnyue
ammno3bl OT amunonekTnHa? 18. Y1o Takoe roMmoknukaH, retepornmkaH? 19. Kakosa cywecTsytowas
Knaccugpukaums aMmHokucnoT. Jante cooTBeTcTByloWwme nosacHeHuns. 20. Hanvwwnte cxemy
npespalweHns ructTnanHa B ructammH. 21 [lante NOACHEHUS ?BHYTPUKNETOYHON?, ?BHEKNETOYHON?,
?cBsi3aHHON?, ?cB060OAHON? BOAbI. 22. HanuwmTe peakunm OKUCNEHNS 1 BOCCTAHOBIEHNS THOKO3bI.
23. N306pasnTe cxeMy peakumy anMmepu3aauunn rnoko3sbl. 24. NMepedncnnte 6MoreHHbIe 3N1EMEHTHI.
25. Kakue metannbl ? ?mMetansibl Xn3Hn?? 26. Yem 06 bACHSIOTCS OCHOBHbIE CBOMCTBA NN3MHA U
KWCNOTHbIE CBOMCTBA acnaparnHoBom KUcnoTol? 27. Kakue otanums B xmmmyeckom coctase PHK n
OHK? 28. Kakne amnHokmncnoTsl npeobnanatoTt B coOcTaBe Nentuaa, eCnv ero n30anekTpuyieckas
TOuYKa NexmT B cnabowenoyHoi cpene? 29. B 4eM cyTb NpvHUMNA KOMMIEMEHTAPHOCTA B CTPOEHUN
HykneuHoBblx kucnot? 30. JanTte onpeneneHne Hykneo3uaa, Hykneotnga. Kakme a3otucrble
ocHoBaHus Bxooat B coctaB PHK n [IHK?

Tema 7. ButamuHbl
KONNOKBUYM , NPMMEPHbIE BOMPOCHI:
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MoarotoBka n 0bCcyXAeHne BONPOCOB Mo pasaeny amcunniuHbl. MpumepHblie Bonpocekl: A, D, E
(Tokogpepon), K Q (ybuxmHoH), F B1 (Tnammn), B2 (pmbodonaeuH) B3 (naHToTEHOBas kucnota), B5
(PP, HukotnHammua), B6 B12 (unaHkobanamuH), B15 (naHramosas kucnota), Be (B9, doonuesas
kucnota) C (ackopbuHosas kucnota), P (buodnasoHomabl) H (61oTuH).

Tema . UToroeasi popma KOHTpons

[MpvMepHble BOMPOCHI K 3a4eTy:

Bonpocsbl k 3a4erTy:

. Mpnmepbl 6enkoB Ha OCHOBE knaccudomkaumii

. CekBeHvpoBaHue NenTnaoB 1 6€nKoB: NPUHLMNMBI.

. HekaHoHu4yeckune amnHokucnotbl: [1-aMUHOKUCNOTbI, HENPOTENHOrEHHbIE.
. 3aMeHMMble N He3aMeHVMble aMUHOKUCNOTbI

. MeTonbl nccnenoBaHns aMMHOKUCIOT U BenkoB.

. ®epMeHTbI B MPOMBIWIEHHOCTU, MEAULUNHE, MUTaHUN, HAHOTEXHONOM NN
. llanepoHbl 1 chepMeHTbl chonaunHra benka

. YOUKBUTUH 1 NpOTEaCOMbl: CTPYKTypa 1 bronormyeckas pyHKUns

9. AHtutena: IgG

10. PnyopecLeHTHble 6enkun

11. MukpoPHK, aHTucmbicnoeble PHK, manbie nntepgpepupyrowmne PHK. INponcxoxaeHve,
MeXaHN3M OelCTBUS 1 buonormyeckas posb.

12. CekBeHupoaHue OHK: npuHumnbl. [NpoekTbl: "'eHoM Yenoseka" n "l'eHom 1000"

13. OnureHeTuka: Metnnmposarne JHK

14. AnTamepbl

15. FeHeTnyeckme MOBUNbHbIE SNEMEHTDI

16. Pn6o3unmbl

17. MoHocaxapuabl: CTPyKTypa, oun3-xuM. CBOMCTBA, Bronornyeckas ponb

18. Onurocaxapwibl: CTPYKTypa, ou3-xmM. CBOCTBA, bronornyeckas ponb, NpUMepsbl
19. Nonucaxapwnibl: CTPYKTypa, oU3-x1MM. CBOWCTBA, bronornyeckas ponb, NpuMepsbl

20. XunpHble KUCNOTbI: CTPOEHME 1 CBOWCTBA, HaCbIWeHHbIe, knaccudukaums. HesameHnMble
XUPHbIE KNCNOTbI.

21. AunnrnnuepuHbl 1 Bocka

22. docponmnuabl: CTPYKTYpa, CBOMNCTBA M pacnpoCTpaHeHne B Npupoae OCHOBHbIX
npencrasutenemn

23. ['nukocuHronunuabl: CTPyKTypa, CBONCTBA Y pacrnpoCTpaHeHne B NPUPOLEe OCHOBHbIX
npencrasuTenemn

24. Cteponapl: CTEPUHbI, XEN4YHbIE KNUCNOTbI, CTEPOUAHbIE FOPMOHbI

25. bronoruyeckme MembpaHbl, X CTPYKTypa 1 OyHKLNN.

26. [MaccrBHbIA 1 aKTVBHbIA TPAHCNOPT BEWECTB Yepe3 MeMbpaHbl: KaHasbl, MOPbl, NEPEHOCHUKN,
peuenTopbl U n3brpaTenbHas NPOHMLAEMOCTb BMONOrMyeckx MembpaH. 9K30UnTO3 1 SHAOUNTO3
27. Butamutbl: A, D, E (Tokodpbepon), K, Q (ybuxmHoH), F, B1 (TnamnH), B2 (pnbodonasuH), B3
(naHTOTEHoBas kucnota), B5 (PP, HukotnHamng), B6, B12 (unaHkobanamumH), B15 (naHramosas
kucnota), Bc (B9, dponnesas kncnota), C (ackopbuHosas kucnota), P (buodpnasoHonabl), H
(BUOTUR).

0O NO Ok~ WN =

7.1. OcHOBHas nuTeparypa:

1. KonbmaH, AH. HarnsoHasa 6uoxnmus / 9. Konbman, K.-I". Pem ; nep. ¢ Hem. npodp. £.6.H. J1. B.
Koanosa [n gp.] ; nog pen. k.x.H. . O. PeweTtoea, T. . CopknHoi .- 4-e n3g. - Mocksa : BUHOM.
NabopaTtopust 3HaHuin, 2012 .- 469 c.
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2. YuncoH, K. MpuHumnnbl n Metoabl BUOXMMUM U MONEKYNSAPHOI Bronorun. [SnekTpoHHbI pecypc] /
K. Yuncon, L. Yonkep. - 9nekTpoH. aaH. - M. : IiapatenbcTBo 'Nlabopatopms 3HaHwmit', 2015. - 855 c.
- Pexxum poctyna: http://e.lanbook.com/book/66244

3. Bronornyeckas XuMus ¢ ynpaxHeHnsaMm 1 3agadamm [OneKTpoHHbIA pecypc] : y4ebHuk / Mog,
pen. C.E. CeBepuHa. - 2-e naga., ncnp. n gon. - M. : F'oOTAP-Megua, 2013. -
http://www.studmedlib.ru/book/ISBN9785970425336.html

7.2. lononHutenbHasa nuteparypa:

1. Oumutpues, A. [1. Brnoxmmmsa [OnekTpoHHbIA pecypc] : YuebHoe nocobue / A. [. Oumntpues, E. L.
AmbpocbeBa. - M. : iapatenbcko-Toproas kopnopauus 'Oawkos n K-', 2012. - 168 c. - URL:
http://znanium.com/bookread.php?book=415230

2. HenbcoH, Oasug J1. OcHoBbl 6buoxmumum NleHnHaoxepa : B 3 tomax / [1. HenbcoH, M. Kokc ; nep. ¢
aHrn. T. I. Maconosoii [1 op.] ; nog pea. akaa. A. A. borgaHosa, v yn.-kopp. PAH C. H. KoyeTtkosa
.- Mockea : BMUHOM. J1labopatopwusi 3HaHuiA, 2012 . [T.] 1: OcHoBbl 6uoxmmnn. CTpoeHue n kaTanms .-
2012 .- 694 c.

7.3. UHTepHeT-pecypcChbl:
RNA Interface - http://www.nature.com/focus/rnai/animations/animation/ui_main.swf
Basa 3HaHwuii no buonorun Yenoeeka - http://humbio.ru

MHTepakTnBHbIE MOaENV NO Bruoxummun -
http://school-collection.edu.ru/catalog/rubr/947bea92-5a16-b954-69e0-8b9cceedalde5/114728/

HarnsaoHas 6uoxumus - http://www.alleng.ru/d/bio/bio043.htm
canTt o xvumuum - http://www.xumuk.ru/encyklopedia/

8. MarepuanbHo-TexHU4yeckoe obecrneyeHne QUCLMUNINHbI(MOAYS)

OcBoeHve ancunnnauvHbl "bruoxnumma” npegnonaraeTt UCrnonb3oBaHUE Cneywero
MaTepuanbHO-TEXHNYECKOro 0becneyeHuns:

MynbTumMeouiiHas ayoutopus, BMECTUMOCTbIO 6bonee 60 yenosek. MynbTumMeauiiHas ayamtopus
COCTOUT U3 UHTErPUPOBAHHbIX UHXEHEPHbIX CUCTEM C €AMHON CUCTEMON YyNpaBneHns, OCHaleHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS 1 BU3yanv3auum noboin BUAeo 1 ayamno
NHGOPMaLMK, NONYYEHNS N Nepeaayn 3NeKTPOHHbIX 4OKYMEHTOB. TUNOBas KOMNnekrauus
MyNbTUMEAMNAHOW ayANTOPUU COCTOUT U3: MyNbTUMEAMAHOrO NPOEKTOpPa, aBTOMaTU3NPOBAHHOMO
MPOEKLIMOHHOrO 3KpaHa, akyCTUYECKON CUCTEMBI, a TaKXe MHTEPAKTMBHONM TpMbyHbI NpenoaaBsartens,
BK/IIOYAIOLWEN Ta4y-CKPUH MOHUTOP C AMaroHanbio He MeHee 22 OI0AMOB, NEPCOHANbHbBIA KOMMbIOTEP
(Cc TexHnyeckmnmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHdoepeHL-MUKPOoH, 6ecnpoBoAHOM MUKPOGIOH, 610K ynpaeneHns obopynoBaHueM, MHTepAENChI
noakntouermns: USB,audio, HDMI. MHTepakTmBHas TpmbyHa npenoaaBatens SBnseTcs Kno4eBblM
3N1EMEHTOM yNpaBNieHns, 06 bEANHSIOWMNM BCE YCTPONCTBA B EANHYIO CUCTEMY, U CIYXUT
NONMHOLIEHHbIM paboymm MecToM npenoaasatens. lNpenonasartens MMEET BO3MOXHOCTb NIEMKO
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSET NPOBOANTL NEKLMMW, MPAKTUYECKUE
3aHATWA, Npe3eHTaunn, BebrHapbl, KOHPEPEHLNM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowwmxcs B yA06HON 1 OOCTYNHOW ANS HAX POPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPAKTMBHbIX CPEACTB 0Oy4eHMS, B TOM YMC/E C MCNONb30BAHMEM B NMpoLecce 0by4yeHns BCex
KopriopaTtusHbIX pecypcoB. MynbTumeouniiHas ayamTopus TakXe OCHaLeHa WMPOKOMONOCHbIM
LOCTYMOM B CETb MHTEPHET. KOoMNbloTEPHOE 060pPYA0OBAHMEM NMEET COOTBETCTBYIOWEE
NVLEH3NOHHOE NPOrpaMmMHoe obecneyeHue.
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YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLUMMINHBI UIMEETCS B HAIMYUN B
3NEeKTPOHHO-6nbnnoTeyHol cucteme "ZNANIUM.COM", pocTyn K KOTOPOW NpefoCTaBNeH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT nponsseneHns KpynHENWUX POCCUNCKNX YYEHBIX, PYKOBOAUTENEN
rocyaapCTBEHHbIX OpraHoB, Npenogasartener Beaylmx By30B CTpaHbl, BbICOKOKBANUULMPOBAHHbIX
CreunanncToB B pasnnyHbix cdoepax brusHeca. PoHL 6nbnmoTekn cpopMMpPOBaH C y4ETOM BCEX
N3MEHeHWNn obpa3oBaTenbHbIX CTAHOAPTOB U BKAOYAET y4ebHUKK, y4ebHble nocobus, YMK,
MOHOrpadun, asTopedoeparbl, guccepraLmm, SHUUKNONEANnN, CAOBapU U CPaBOYHNKN,
3aKkoHO4AaTeNbHO-HOPMATMBHbIE OOKYMEHTbI, CNeunanbHbie Nnepnoanyeckme n3gaHms n n3gaHus,
BbiNyckaeMble nagatenncrsamm By30B. B HacToswee spems 95C ZNANIUM.COM cooTteeTcTBYET
BceM TpeboBaHusaM penepanbHbIX rocyaapCTBEHHbIX 06pa3oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasoeanust (PrOC BI1O) HoBoro nokoneHus.

YyebHo-MeToAMYeCcKasa nutepatypa Ans AaHHON AUCLMINAVHBI UMEETCS B HANMYUn B
3NeKTPOHHO-6ubnnoTeyHol cucteme Mapatenbctea "flaHb" , 4OCTYN K KOTOPOW NpeaocTaBneH
ctyneHtaMm. 96C Mapnatenbctea "/laHb" BkioYaeT B cebs 9nekKTPOHHblE BEPCUM KHUM N34aTenbcTBa
"laHb" 1 Opyrux Beoywmx n3natenbcTB y4ebHOM nnTepatypbl, a TakXXe 3NeKTPOHHbIe BEPCUM
NepuoaNYEeCKNX U3aaHnii No eCTECTBEHHbIM, TEXHUYECKMM M FTyMaHUTapHbIM Haykam. ObC
Na3patenbcTBa "/laHb" obecneymBaeT LOCTYN K HAYYHOM, y4ebHOM nuTepaTtype 1 Hay4HbIM
NeprvoanYeCcKUM N34aHNSIM MO MakCUManbHOMY KOMYECTBY NPOGUNbHBIX HaNpPaBneHWii ¢
cobnoneHneM BCex aBTOPCKMX U CMEXHbIX Npas.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLMMNINHBI UIMEETCS B HAIMYUN B
3NEeKTPOHHO-6MbNMoTeYHol cucteme "KoHcynbTaHT cTyaeHTa" , OCTYN K KOTOPO NpeaocTasneH
CTyoeHTaM. dnekTpoHHas bubnuoteyHas cuctema "KoHcynbTaHT cTyaeHTa" npegocTaBnsieT
MONTHOTEKCTOBbIN AOCTYMN K COBPEMEHHOI y4ebHOI nuTepaTtype no OCHOBHbIM ANCLMNINHAM,
N3y4yaeMbiM B MEOMLUMNHCKUX By3ax (MpeacraBfieHbl N3aaHns Kak YucTo MeguumHCKOro npoduns, Tak
1 NO eCTECTBEHHbIM, TOYHbIM M 06WeCTBEHHbIM HaykaM). 9BC npenocTaBnsieT By3y Hanbonee nosHble
KOMMeKTbl HeOBX0AMMO NNTEpPaTypPbl B COOTBETCTBUUN C TPEOOBAHMSIMU rOCYAAPCTBEHHbIX
obpazoBaTefibHbIX CTAHAAPTOB C COONOAEHNEM aBTOPCKMX M CMEXHbIX NPas.

AyontopHble paboTbl:

1. JlekunoHHas ayontopusi ¢ KOMMIEKCOM MyNibTUMEAMIAHOM annapaTypbl (MPOEKTOp 1 HOYTOYK);
MPUHTEP ¥ KOMMPOBanbHbIVA annapar Ans Co3aaHns pasnatoyHbiX Matepunanos; TpubyHa ¢
MUKPOCGOOHOM

2. Ayoutopus ons NpoBenEHNS CEMUHAPOB, NPAKTUYECKNX 3aHATUIA, 060pynoBaHHAS KOMMIEKTOM
MyNbTUMEONIAHONM annapaTtypbl: NPOEKTOP, HOYTOYK, MHTEpaKTUBHAsA OOCKa.

MatepuanbHo-TexHU4eckoe obecnedveHmne TpebyeTcs Ans CamOCTOATENbHOrO Nomcka Mateprana B
cet IHTepHeT n paboTbl Ha MK (KOMNbIOTEPHbIV KNAcc ¢ NOAKIYEHNEM K ceTu VIHTepHerT).

Mporpamma cocTtasneHa B cootBeTcTBumn ¢ TpebosaHnsmm ®rOC BINO 1 y4ebHbiM nnaHoM no
HanpasneHnio 04.04.01 "Xumua" n marnctepckom nporpamme XeMonHgopmatmka n MonekynspHoe
MOJeNnnpoBaHue .
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