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

||||||||

1504 g‘gﬂ

. )
H”J“ PCW i

YTBEPXOAHKO

[MpopekTop

no obpasoBaTtenbHol fesatensHoctn KPY
Mpodp. Munasapwunos P.I".

" 20 r.

MporpamMmma AUCLMNNNHBI
Buoxmummng b1.6.5.1

HanpaeneHue noarotoeku: 04.04.01 - Xumus

Mpodonnb NoAroToBkn: PUINKO-XMMUYECKME METOAbI UCCNENOBAHNS B XMMUN
Keanudmkaumns BbinyCKHUKA: MarncTp

dopma 0by4eHns: o4Hoe

S3blk 0B6yHEeHMS: pyCCKUit

AsTop(bl):

KasbimoBa M.A.

PeueH3eHT(bl):

ConomoHos b.H.

COIrNMACOBAHO:

3asepyowmnii(as) kagpenpoin: AHTunuH U. C.

lNMpoTokon 3acenaHns kagoeapbl No or" " 201
Y4yebHo-MeToan4eckas KOMUCCUS XmmmquKoro nHctutyta um. A.M. Bytneposa:
MNpoTokon 3acenaHua YMK No oT" 201_r

PeructpaunoHHbin No
KasaHb
2015

KETPOHHBH
BEPCPITET

TAHECAAR CHTTEMA Ky

DAE
PerucrtpaumnoHHbin Homep 188 VH H

T



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

PernctpaumnoHHbii Homep 7 5AE
CtpaHnua 2 ns 17. ins 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. Ulenun ocBoeHnst ANCLUMUIIUHDI
Llensmun ocBoeHus gucunnnunHbl "bruoxnmmnsa" asnsoTcs:

NONy4yeHNEe MarncTpamm COBPEMEHHbIX 3HAHWIA U OOCTUXEHNIA BUOXUMUM N MONEKYNSPHO Bronornm
C Lenblo hopMMPOBaHUS NPELCTABNEHNS O BO3MOXHOCTAX NPAKTUYECKOro NPUMEHEHNS BUOXMAM
N MONEKYNSAPHOW B1ONorMmn B NPoPecCnoHanbHON AeATENbHOCTH, YTO SBNSETCS HEOTbEMHbIM
3TanoM pasBUTUS NPOECCUOHANBHbBIX HABBIKOB M KOMMETEHLMIA 00y4atoWmMXCs B COOTBETCTBUN C
TpeboBaHnsamMm ®rOC BINO no HanpaBneHuto NoAroToBkA XUMUS.

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

HaHHas yyebHas gucuunanHa BkntodeHa B padgen " 51.6.5 OucumnnmHel (Mogynm)" OCHOBHOM
obpasosaTtenbHol nporpammbl 04.04.01 Xumuns n oTHocUTCS K 6a30BOI (06WenpogeccnoHanbHoM)
yactn. OcBauBaetcs Ha 1 kypce, 1 cemecTp.

OducunnnmHa broxmmunsa aBnsieTcs COCTaBHOM YaCTbio COOepXaHns NpodpecCuoHaribHON NOArOTOBKN
MarucTpa no HanpasneHnto XUMnst n SBRsieTcs 06s3aTeNbHON K U3Y4eHWIO ANCLUMINHOMN.
OvcumnnuHa BxoamT B pasaen obuweHayyHbix aucumnaud ( 61.6.5.1.).

Kypc Buoxumns siBnsietcsi OCHOBOMoONaratowmm 4fisi U3y4eHns Cnenyrowmnx GUCUUNINH:
dapmakoanHammka 1 chapMakokuHeTuka, [InsainH nekapcTBeHHbIX npenapatos, MonekynsipHoe
MonenuposaHue, Metabonunam 1 TOKCUYHOCTb OpraHN4Yeckunx BewwecTs, bBuonHdgopmaTuka.

3. KomneteHuuu obyyarowierocs, hopMmpyemble B pe3ynbTate 0CBOEHUS OUCLUM/INHDI
/mopyns

B pesynbTate 0CBOEHUS AMCLMNANHBI (DOPMUPYIOTCS CNeayoWwme KOMNeTEHUNN:

PacwmcpoBka
Lncpp komnereHuyu npuobpeTaeMor KOMNeTeHLUN
OK-1 CMOCOOHOCTBIO OPUEHTUPOBATLCS B YCNOBUSIX
(0bLWeKyNbTypHbIE NPOV3BOACTBEHHOW OEeATEeNbHOCTU N afanTUpoBaTbCS B HOBbIX
KOMMeTeHuunn) YCNoBUSX
OK-2
(0bLWeKyNnbTypHbIE YMEHMEM MPUHUMATb HECTaHOAPTHbIE PEWEHNS
KOMreTeHuun)
OK-3 BNageHne NHOCTPaHHbIM (Npexae BCEero aHrMMncKnum) S3bIKoM B
(0bLweKynbTypHbIE obnactn npoceccnoHanbHom AesTENbHOCTA U
KoMMeTeHuunn) MEX/IMYHOCTHOrO 0bWeHNS
OK-4 NOHUMaHNEM PMNOCOJICKMX KOHLUEMUNIA eCTECTBO3HAHUS, PONU
(0blWeKyNbTypHbIE €CTECTBEHHbIX HayK (XMMKK B TOM Yncne) B BolpaboTke
KOMMNeTeHuunm) Hay4YHOro MMPOBO33PEHUS
Hannyne npencTaBneHms o Hanbonee akTyanbHbIX
MK-1 HanpaeBneHnsx NCcnenoBaHnin B COBPEMEHHOM TEOPEeTUHECKON
N 3KCNepUMEHTaNbHOM XUMNN (CUHTE3 N NPUMEHEHNE B 8
(npodbeccmoHanbHble OKCTEPNMEHTATIBHO (CMHTES 1 NPUMEHEHUE BEIIEC
KOMMETEHLINM) B HAHOCTPYKTYPHbIX TEXHONOMMAX, NCCNenoBaHNS B
9KCTpeMasbHbIX YCNOBUAX, XUMUSA XU3HEHHbIX NPOLIECCOB,
XVIMUS U SKONOTUS U Opyrue)
MK-11 BNafgeHNeM OCHOBaMM OE/T0BOr0 OOWEHNS, UMEET HaBbIKU
(NMpodpeccmoHanbHble MEXNYHOCTHbIX OTHOLWEHW 1 cnocobeH paboTaTb B HAy4YHOM
KOMMNeTeHuunm) KonnekTnee

KETPOHHBH
B_EPCHTET
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PacwudpoBka
LLincpp komneteHumu npuobpeTaeMor KoMneTeHLUU
MK-4 YMEHMEM aHann3npoBaTb HaY4YHYIO NUTepaTypy C Lenbio
(NPOKECCHOHANbHbIE BblbOpa HanpasneHns nccnenoBaHns No npeanaraemMom
KOMMETEHLINN) Hay4HbIM PyKOBOAUTENEM TEME N CAMOCTOSATENbHO COCTaBNATb
nnaH nccnenosaHns
[K-6 HaM4YMEM onbiTa NPOJECCUOHANIBHOIO y4acTuUs B Hay4HbIX
(NMpodheccmoHanbHble MCKYCOMSIX P y y
KOMreTeHuun) y
MK-9 BnageHnem Metogamm otbopa matepvana, npenoaasaHms u
HOBaMU yrpasneHus n M 4YeHus B
(npodhbeccrnoHanbHble OcHOBamV yrpaene poueccom oby-e
0bpasoBaTesibHbIX YYPEeXAEHNSX BbICILEro
KOMMeTeHuunn)
npodpeccrnoHanbHOro obpasoBaHns

B pesynbrate 0CBOEHUS OUCUUMIINHBLI CTYOEHT:
1. DONXEH 3HaTb:

1 NMOHMMATb OCHOBHbIE TEPMUHbI 1 MOHATUS, NPUHATLIE B BUOXUMIN; OPUEHTUPOBATLCS B
COBPEMEHHbIX NPEACTABNEHNSAX O CTPOEHME XMBbIX OPraHW3MOB Ha KIIETOYHOM U MONEKYNISIPHOM
YPOBHSIX; ONPenensTb Ponb OPraHNYecknx COeANHEHUIA PasNNYHbIX KNACcCOB B CO3AaHUN 1
CPYHKLIMOHMPOBAHUI HAAMONEKYNSIPHbBIX KNETOYHbIX CTRYKTYP

2. IONXeH yMeTb:

OCYLWECTBASTb NMOUCK, aHANN3NPOBaTb, OLEHNBATbL U MPUMEHSITb NONTyYEHHbIE 3HAHWS MPU N3YYEeHUM
LPYTUX OUCLMMINH U B NPOECCUOHANBHOM OEeSTENbHOCTU

3. 0OMXEeH BnageTb:

TEeopPEeTNYECKUMIN 3HAHNAMU O Knaccugomkaumm 6I/IOOpI'aHI/I‘-IeCKI/IX COoeOVHEeHNN, 06 nx ANEKTPOHHOM
N NPOCTPAHCTBEHHOM CTPOEHUN, O NMPUYHNHaX “ 0COBEHHOCTSIX accounaunn, 006 OCHOBHbIX
mMeTabonnyeckmx nyT4x Ha Makpo 1 MUKPO- YPOBHAX XUBOW npunpoabl, 0 ponn KaXxaoro Knacca
6I/I00pFaHI/I‘-IeCKI/IX coeaVHeHnn B PYHKLNOHNPOBAHUN XNBbIX OPraHn3moB

MpPUMEHATb CBOW 3HAHUS 415 OCBOEHUS APYrX KypCOB

4. CTpyKTypa U cogepxaHve AUCLUUMNINHDBI/ MOoayns
Obwas Tpy[0EMKOCTb AUCLMIIIMHBI cOcTaBnseT 3 3a4eTHbix(ble) eanHuL(bl) 108 yaca(os).
dopma NPOMEXYTOYHOro KOHTPONS AUCUMMAUHBLI 3a4eT B 1 cemecTpe.

CyMmMapHo no aucumnanHe MOXHO nony4ntb 100 6annos, n3 HUX Tekywas paboTa oueHnaeTcs B 50
6annos, ntorosas coopma KoHTpons - B 50 6annos. MMHMManbHoe KONMMYECTBO ANS AOMyCcKa K 3a4eTy
28 6annos.

86 6annos 1 bonee - "oTANYHO" (OTN.);

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

55-70 6annos - "ynoBneTBOpUTENBHO" (YAO0B.);

54 6anna n MeHee - "HeyLOBNETBOPUTENBHO" (Heyn.).

4.1 CTpyKTypa n copepxaHue ayauTopHon paboTbl No aucuMnInHe/ MOaynio
TemaTnyeckum nnaH oUCUUNAUHbI/MOAYNA

Buabl n yachbl
Paspen ayauTopHon paborTbl,
Hepens X TPYA0EeMKOCTb Tekywye dhopMbi
N .D.MKIIL;VJIJ‘I'IVJ"I.II;HH/ Ce”'echcemecha (B yacax) KOHTpons
neKu““”PaKTVl“ecKueﬂaﬁopaTopHue
3aHATUNA p3601b|

Tema 1. AMUHOKUCIOTHL.
A
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Benkun. depmeHThbI.
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Bugbl n yachbl
Pasgmen ayauTopHOM paborThbl,
Hepens MX TPy AO0EMKOCTb Tekywume copmbl
N ‘D'"Kn"(")':lr;;}r;”b'/ C("w'echcemecrpa (B yacax) KOHTpoOns
Nek ImI'Ipal('rw-lecmeJ1a60pa1'opH|>|e
u 3aHATUA pa601b|

Tema 2. HyknenHoBble KOMNNOKBUYM
2. KUCTOTHI 1 4-6 4 4 0

Tema 3. O6MeH benkos KONTOKBUVM
3.[n ammHokucnot. ObmeH 1 7 2 2 0 y

HYKNeoTnaOoB.

Tema 4. Cuntes
4.|HYKNenHoBbIX KNCNOT " 1 8-10 4 2 0 KOTMOKBUYM

b6enkoB
5.[Tema 5. Yrnesogbi. 1 | 1113 | 4 4 0 KONNOKBUYM
6.[Tema 6. Jlunngpl 1 14 2 4 0 KONNOKBIYM
7.|Tema 7. ButramuHbl 1 15 0 2 0 KONNOKBUYM

Tema . Itorosas 1 0 0 0 3aver
" |doopma KoOHTpoONSA

Ntoro 20 22 0

4.2 CopepxaHue oUCLUNMUHbI
Tema 1. AMMHOKMCNOTbI. Benkn. depmeHThI.
JNIeKLMOHHOe 3aHsiTne (4 4yaca(os)):
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AMUHOKMCNOTBI, MX Bruonorndyeckme yHKUMK. Tunbl aMMHOKMCROT. Knaccudpmkaumm aMMHOKUCHOT.
3aMeHUMble 1 He3aMeHUMble aMUHOKNCIOTbl. OCHOBHblEe CBOMCTBA aMUHOKMUCAOT. CBOMCTBA UX
panukanos. [lentngbl. Metonbl pasgeneHns n naeHTngoukaumm ammHOKNCNOT 1 nentuaos. benkn.
YPOBHU CTPYKTYPHOI opraHnsauumn 6enkoBoin MOnekynbl: NepBrMYHas, BTopuyHas (a-cnuparnb,
B-koHpopMaums, KonnareHoBas crnvpanb), TPeTUYHasa 1 YeTBepTuYHas CTpykTypbl. JloMeHbl. Tunbl
CBSi3eit, CTabUNM3npyoWmX YPoBHN CTPYKTYPHOIR opraHnsauunn 6enka. CamoopraHusauus
HaaMONEKYNSIPHbIX 6ENKOBbLIX CTPYKTYP. BHYTPUKNETo4HOE (DOPMUPOBAHME NPOCTPACTBEHHON
CTPYKTypbl 6enkoB. 'MnoTesa ?pacnnasneHHo rnobynbl?. LanepoHsl, wanepoHuHbl. Jderpagaums
6enkoB. YoukeutuH ? 6enok nerpagaumun. Cekpeuns benkos. CeoricTBa 6€1K0B: pacTBOPMMOCTb,
N303nekTpmyeckas Toydka, geHarypaumsa n peHatypauns. OCHOBHbIE METOAbI BblAENEHUS,
PPaKLMOHMPOBAHUS U N3YYEHNS1 Ppa3MepoB 1 ChoPMbl 6eNKOBbLIX Monekyn. MpuHUMMbI
Knaccudpmkauum 6enkos. Knaccudpmkaums 6enkoB no TPETUYHOW CTPYKTYpe: robynspHble v
doubpunnapHele 6enku. MNpocTble 1 cnoxHble 6enkn. OCHOBHbIE OYHKLIMM BENKOB B KNETKE.
®depmeHThl. VX ponb B xueon npupone. MexayHapogHasa knaccudgukaums u HoMeHknarypa
goepmeHTOoB. CneumgunyHOCTb gencTema doepMeHToB. 3odbepMeHTbl (M303UMbl). MynbTUEPMEHTDI.
CtpoeHune cbepMeHTOoB. [oHATUSA: KOGOEePMEHT, KoghakTop, NpocTeTnyeckas rpynna. Ponb
BMTaMWHOB, METANNOB U OPYrux KOPakTopoB B (PYHKLMOHMPOBAHUN (PEPMEHTOB. AKTUBHbIV LIEHTP
doepmeHTa. Annoctepudeckuii LeHTp. Obwme npenctasneHust o katanmae. @U3nNYecKunin CMbICH
KOHCTaHTbl CKOPOCTY XMMUYECKOM peakunn (aHepreTndeckas guarpamma peakuum, nepexonHoe
COCTOsIHVE, 3Heprust aktmeaumm). MexaHuam nenctens pepmeHToB. OCo6EHHOCTM
doepMeHTaTMBHOrO Katanmaa. QHeprus aktusaunun. KnHetnka pepMeHTaTuBHbIX peakuunii.
YpasHeHne Munxaanuca-MeHTeH-Bpurrca-XongenHa. KoHctaHTa Muxasnuca. HavyanbHas v
MakcumarnbHas CKOPOCTb epPMEeHTaTMBHOM peakuuun. ['padpuyeckne Metonbl aHanmsa
goepMeHTaTMBHbIX peakunii. OCHOBHbIE CBOMCTBA (PEPMEHTOB, BAUSIHNE HA CKOPOCTb
PbepMeHTaTMBHbIX peakuuii TemnepaTtypbl, pH-cpeapbl, akTMBaTopoBs, MHrMbUTopPoB. IHrmbrposaHue
PepPMeHTOB. TUNbl MHIMOMPOBaHNS. Perynsums akTMBHOCT (DEPMEHTOB B XMBbIX OPraHM3Max u
NPUHUMNbBI perynaunm metabonnama: uaMeHeHne KonmyecTea qoepMeHTa, NpoepMeHTa,
XMMmnyeckas Mmoamndomkaums, NpUHLMN obpaTHON CBA3W, 3aKOH AECTBMS Macc, nokanmsaums
doepMeHTOB B KneTtke. OnpeneneHme akTMBHOCTU (PEPMEHTOB.

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

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

neKkumnoHHoe 3aHsitTne (4 yaca(os)):

HyknenHoBble KNCNOTbI. Buabl HYKNENHOBbLIX KUCNOT U MX OCHOBHbIE QyHKLMK. CTpoeHune
HYKNEeNHOBbIX KUCNoT. [ypnHOBbIE 1 MMPUMUAMHOBbLIE a30TUCTbIE OCHOBAHWS. YTNeBO4HbIe
KOMMOHEHTbI: pnbo3a n ae3okcmpubosa. Hykneoauapl n Hykneotnabl. Linknnyeckmne Hykneotuapl.
HykneotuaHble KOPEPMEHTbI U NEPEHOCHNKN COeANHEHNI, UX OCHOBHbIE TUMNbl. Makpoapruyeckas
cBsA3b. Makpoapruyeckue coenmHeHuns: ATdD, Hykneosunagocdatbl. Onuro- 1 NOANHYKNEOTUabI.
CtpykTypHas opraHusauma OHK: nepernyHas, BTopuyHas n TpetndHas cTpykTypsbl. [pasuna
Yapradpda. KomnnemeHtapHble napbl Hykneotngos. ®opmbl AHK. ManuHapomsi.
Cynepcnupanunsaums OHK n eé 6nonornyeckoe 3Ha4eHne. MCTOHbI 1 CTPOEHMEe XpoMaTuHa. Tuvnbl
CBSI3eli, CTabUNNM3NPYIOWMX YPOBHW CTPYKTYpHOM opraHmnsaunn OHK. ®dnsmko-xuMmnyeckne cBoincTea
OHK: npeHatypaums, peHaTypauns, BbI3KOCTb, NornoweHne B Y®, peakumoHHOCNOCOBHOCTb.
OcHosHble Buapl PHK, nx coyHkummn n nokannsaums B knetke. OcobeHHocTn cTpoeHns suaos PHK.
duamko-xnumudeckune ceonctesa PHK.

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

Pasbop 1 aHann3 nekUMoHHOro Matepuana.

Tema 3. O6meH 6enkoB 1 aMMHOKUCNOT. O6MeH HYK/1eoTUOoB.
JIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

PernctpaunoHHbIn Homep 7
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MeTabonuam, doyHkuumn metabonnama. MNoHsaTns: aHabonnam n katabonnam. ObMeH 6enkoBs u
aMmuHokucnot. Katabonnam amvHokucnot [le3aMrHupoBaHmne, TpaHCaMMHUPOBaHMe,
TpaHcoe3aMUHMPOBaHMe (HeNpsMoe Oe3aMHUPOBaHNEe) 1 oekapboKkCcunMpoBaHue aMMHOKUCIIOT,
MexaHn3Mbl, Guonormyeckoe 3HavyeHve. [etokcukauusi GoreHHbix aMMHoB. Myt HeTpanusauum
ammmaka. brocrHTes MoyeBrHbl. BocuHTes ammHokmcnoT. Obwme Nyt BOCMHTE3a aMUHOKMCIIOT.
Perynsums 6uocuHTesa aMnHokncnot. OBMeH HyknenHoBbIX knucnot. Katabonvuam nypuHoB u
NMPUMUONHOB, KOHEYHbIe NPOAYKTbl pacnana. AHabonmam HykneoTuoos. BrocuHTes
MVPUMUONHOBLIX U NMYPUHOBBLIX puboHykneoTnnoB. OCHOBHbIE NyTU. BuocnHTe3
ne3okcuprboHykneoTnnos. Perynauns 6MocuHTE3a HYKNeoTMaoB.

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

Pasbop 1 aHann3 nekuMoHHOro Matepuana.

Tema 4. CuHTE3 HYK/IEMHOBbIX KUCNOT U 6enKos
neKkumnoHHoe 3aHsitTne (4 yaca(os)):

PennunkatmeHbin cuHTe3 HK y npokapunoT 1 aykaproT: MHALMaUNS, SNOHrauns, TepMmHauuns.
CTpoeHre pennukaTnBHOM BUNKN, OCHOBHbIE Benku pennukauun. Tenomepa, Tenomepasa.
Penapauuva OHK, penapauns genypuHuanposaHHon OHK, xuMuyeckn MognduumpoBaHHbIX
asoTncTbix ocHoBaHuin, SOS-penapauns. Cuntes AHK Ha PHK. CuHTte3 PHK (TpaHckpunums).
PHK-nonnmepasbl. OcHoBHble aTanbl 6uocnHTe3a PHK: nHuumnaums, anoHraums, TepMmHaums.
MpomoTop. MocTTpaHckpunumnoHHbI npoueccuHr PHK. CuHTes Benka (TpaHcnaums).
NHdpopmaumoHHble PHK, reHeTuyeckuin koa. OCHOBHbIe 3Tanbl CUHTE3a benka. AKTMBauus,
PEKOrHMLMS aMUHOKMCNOT 1 cMHTe3 ammnHoaumn-t-PHK. Kak TpaHcnupytoTcs KoooHbl, pbocomsl,
MHULUMALMS TPaHCNAUUW, 3N0oHraums, TepMmmHaums. Pasnuuns cuHtesa 6enka y aykapmort u
npokapuorT. Monncomsl. MNpoueccuHr n TpaHCnopPT NOAUNENTUAHbIX Lenei. MNocTTpaHCNSAUMOHHbIE
Moaudhukaumm 6enkos.

npakTnyeckoe 3aHsitne (2 4aca(os)):
Pas3bop 1 aHann3 nekUuMoHHOro matepuana.
Tema 5. Yrnesoabl.

JIeKLMOHHOe 3aHsiTue (4 4aca(os)):

Yrnesogpbl 1 nx buonornyeckas posb. XmuMn4yeckunii coctae 1 csonctea. CTepeoxmmns yrnesonos.
PeakumnoHHocnocobHocTb yrnesonoB. Knaccudgoukaums yrneBofnoB. Anbao- 1 ketocaxapa.
MoHocaxapuibl, UX n3oMepus n KoHgopmaumn. BaxHenwmne npencraBuTeny MOHocaxapuaos, Ux
CTPYKTypa, CBOWCTBA U pacnpocTpaHeHmne B npupoge. Mnukosngsl. Onurocaxapuibl, MX CBOMCTBA U
6buonornyeckas ponb. Caxaposa, nakTo3a, ManbTo3a, cTaxmosa. [Nonucaxapuabl: CocTas, TUMbI
cBasen, BeTeneHne. Knaccudukaumsa nonvcaxapuaos. BaxHenwwve npencrasmutenn: kpaxman,
rMUKOreH, Lennino3a, XMTnH, NeKTUHOBbIE BelecTBa. Y4acTus nonnucaxapunos B perynsaumm
kneto4yHoro metabonnama. ObmeH yrnesonoB. Katabonmam rnioko3sbl, YHKLMN OKUCNTENbHbIX
npeBpaLweHnii rioko3bl. AHA3POOHbBI 1 aspobHbI pacnag yrneBonos. [nukonua. mkoreHonms.
Perynauns rnmkonusa v rnmkoreHonnsa. bpoxeHve: MONOYHOKUCNOE, CIMPTOBOE.
MeHTo300poCaTHbIN MyTb OKUCNEHUS TNIOKO3bI 1 ero bronormyeckoe 3HavyeHne. AapobHoe
okucneHue yrnesonos. OkucnutenbHoe aekapbokCcMnMpoBaHne NUPOBUHOTPALHOWN KACNOTbI.
MupyBaToernaporeHasHbii komnnekc. Linkn TprukapboHOBBIX KACNOT M ero 3Ha4yeHne B npoLeccax
katabonuama n aHabonmama. CybctpaTtHoe U OKUCIUTENBHOE DOCHOPUITMPOBAHME.
BuosHepretuka. OkncnutenbHoe goochopunuposaHune. OKUCANTENbHO-BOCCTAHOBUTENbHbIE
npoueccbl. MuToxoHapWK, NX CTPYKTypa n doyHKunn. ObixatenbHasa uenb. KOMNOHEHTHI
nblxatenbHown uenwu. lNpencraBneHne 0 MexaHn3max CornpsXeHnUsi OKUCNEHUS U
doocqopunMpPoBaHMS B AblxaTeNbHON Lenu. TpaHcMeMbpaHHbIi NOTEHLUMan NOHOB BOAOPOLA Kak
doopma 3anacaHms sHeprum. ObpaTtumasa H+-ATPasa. Perynsauma MUTOXOHOPUANbHOrO OKUCNEHNS.
CBoboaHoe okncneHne. AKTMBHbIE OOpMbl kucnopona. AHabonnam yrnesonoB. CMHTES rMoKO3bl B
opraHuame - riKoHeoreHes. Perynauns rniokoHeoreHesda. CnHTe3 rankoreHa ? rankoHeoreHes, ero
perynsums. Obwme NPUHLMMLI pErynaunm yrnesoaHoro oomeHa. dortocnHTtes. CTpoeHne
XNI0pPONNacToB, MUrMeHTbl poTocuHTE3a. CBETOBAS 1 TEMHOBAS CTaann, BMOXMMMYECKE acnekThl
doTocuHTe3sa. PoToghoccopunuposanue. Limkn KanbeuHa. dotogbixaHue. Jlokannzaums
npoueccos. bBOCUHTE3 nonucaxapuaos.

npakTnyeckoe 3aHsitne (4 4aca(os)):
PeweHne 3anav.
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Tema 6. Jlunuabl
JIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

Nunnabl, obwme ceolicTea 1 ux buonorunyeckas ponb. CTpoeHWEe 1 CBONCTBA XUPHbIX KUCIOT.
HacbllWweHHble 1 HeHaCbIWeHHbIe XUPHbIE KUCNOThl. Knaccugukauns, n3aoMepus n CTpykTypa
HEHacCbILWEeHHbIX XMPHbIX KUCNOT. He3ameHuMble XMpHble KUCNOTbl. Knaccudukaums nunnaos.
CTpykTypa, CBOWCTBA U pacnpocTpaHeHne B npupone. bronornyeckne MembpaHsl, x CTPykTypa u
oyHKUMKU. Ponb nunnpoos, 6enkoB 1 yrneBoacoaepXatmnx CoeanHeHnii B ux opraHmaaumm. Moaenb
6uonornyecknx membpaH CuHrepa-HukonbcoHa. ®U3NKo-XMMmYeckme CBOMNCTBa ABOVHONA
doccponmnuaHoin MembpaHbl (MPOHNLAEMOCTb, AMHAMUYHOCTb, aCMMMETPUYHOCTb, 3aMKHYTOCTb).
TpaHcnopTHbIE NPoLecChl Yepe3 MeMbpaHbl: MACCUBHbBIM U akTUBHbIVA TpaHcnopT. KaHanbl, nopbl,
NepeHOCHUKN, peLenTopbl 1 n3brpartenbHas NPOHNLAEMOCTb buonornyeckux membpaH. Buabl
nepeHoca BeWecTB U CUrHanoB Yepes MeMbpaHbl. K30UMTO3 1 aHOoUMTO3. OBMEH NMNnaoB..
Katabonvam nunuaos. Mmaponns TpruaumnnrinuepuHoB, perynsums nunonnsa. OKMcneHne XunpHbolx
KWUCNOT: aKkTUBALMS XMPHbIX KUCMOT, TPAHCMOPT auuibHOM rpynnbl B MUTOXOHAPUK (POIb
KapHUTMHA), B-OKMCNEHNE XMPHbIX KACIOT. HEepreTrka OKUCIEHNS XUPHbIX KUCROT. OkmcneHune
HEeHacbIlWEeHHbIX XWPHbIX KMCNOT. Jlokannaaums npoueccos pacrnana nunuaos. BUOCUHTE3 XUPHbIX
KMUCNOT ? NUNOreHes: TpaHCNOoPT BHYTPUMUTOXOHOPUANbHOro auetun-KoA B uutonnasmy,
obpazoBaHune ManoHunn-KoA, CMHTE3 HaCbIWEHHbIX XUPHbIX KUCNOT. CUHTEeTa3a XMPHbIX KUCOT.
OcHoBHble 0TIM4YKns kKatabonmama XMpPHbIX KUCNOT, 0T aHabonnama. buocrnHTe3 HeHachbIWeHHbIX
XUPHbIX KMCNOT. CUHTE3 TPMauUArmLepuHoB 1 oocqonmnuaoB y NpoKapuoT 1 ayKapuorT.
BrocuHTes cteponnos (xonectpuHa). Perynsauns metabonvama nmnmoos.

npaktnyeckoe 3aHsitne (4 4aca(os)):
Pa3bop 1 aHann3 nekUMoHHOro matepuana.
Tema 7. ButaMuHbl

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

ButamuHbl. Oblee NoOHSATME O BUTaAMMHAX, Knaccudukaums, HoMeHknartypa, coyHkumn. CTpykTypa,
CBOICTBA, pacnpocTpaHeHne B npupoae, buonormyeckas ponb BaxXHeWmMX npeacTaBmTenei
BUTAMUHOB.

4.3 CTpyKTypa 1 copgepXxaHue caMOCTOSITeNIbHOM paboTbl AUCLMMINHBI (MOLYNISA)

Buaobi
N Paspen Cemect Hepens | camocTositensHon [TpyA0eMKOCTb ;%%%:L:?:;Eﬂg;
AducumnnuHbl pcemecha paborthbl (B wacax) 260TbI
CTYLEHTOB P
Tema 1. AMUHOKUCNOTI.
noaroToska K
1.|benkn. depMeHTbI. 1 1-3 KONNIOKBIYMY 12 KONNOKBUYM
o [Tema 2. HyknenHogble y 4.6 |MOAroToBkaK 8 KOMTOKBUVM
‘[kucnoTbl KONNOKBUYMY y
Tema 3. ObmeH 6enkos NOLroTOBKA K
3.|v amuHokucnot. O6mMeH 1 7 KOMTIOKBUVM 12 KONNOKBUYM
HYKNeoTnaoB. yMy
Tema 4. CuHTes
4.|HyKNEenHoBbIX KNCNOT Y 1 8-10 Egﬁ;glg;% K 10 KOMNNOKBUYM
6enkos ymy
noaroToska K
5.[Tema 5. Yrnesogpb!. 1 11-13 KONNIOKBIYMY 8 KONINOKBUYM
noaroToska K
.[Tema 6. Jlnnnabl 1 14
6.[Tema 6. Jlunung KONIOKBIYMY 8 KONNOKBUYM
noaroToBka K
7.[Tema 7. ButamuHsbl 1 15 KONNIOKBIYMY 8 KONNOKBUYM
Wtoro 66
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5. O6bpazoBarenbHble TEXHONOMMU, BK/IOYAsA MHTEPaKTUBHbIEe hopMbl 06yUYeHUs

OcBoeHME ONCUMNIMHBI OCYLLECTBSETCS Yepes3 MCNONb30BaHME TPAANLMOHHbIX (NeKLmK,
NPaKTUYeCKNe 3aHATNSA) U MHHOBALMOHHbLIX 06pa3oBaTebHbIX TEXHOMOMMIA, aKTUBHbIX U
MNHTEPAKTMBHbIX (OOPM NPOBEOEHUS 3AHATUIA: N3NOXEHME NEKLMOHHOrO Matepuana ¢ afeMeHTamm
amanora, o6cyXaeHus, UICNonb3oBaHNe MynbTUMEAUAHBIX MPOrpamMM, MOAroTOBKA W BbICTYMNEHNE
CTYOEHTOB C JOKNaAaMm Ha CEMUHAPCKUX 3aHATUAX MO NPEONOXEHHOW TEME.

npOBO,EI,VITCSI OﬁCY)K,EI,eHVIe aKTyaJIbHbIX TEM, pa36op KOHKPETHbIX cuTyaunm.
I/I3yqu|/|e ONCUUNMNNNHDBI BKITIOYaeT:
- NocelleHne sBcex Bngos ayanTopHbIX pa60T;

- YTeHUe CTydeHTaMn PEKOMEHO0BaHHON NTepaTypbl U YCBOEHNE TEOPEeTNYEeCKOro Matepuana
OVNCLMMUHDI;

- paboTy C UCTOYHUKaMu VIHTepHer;
- NOArOTOBKY K pasnnyHbiM oOpMaM KOHTPONS (KONNOKBUYMbI);
- NOAroTOBKA K UTOrOBOM (POPME KOHTPONS - 9K3aMEHY.

6. OLeHOUHble cpeacTBa OJ1sl TEeKYLLLEero KOHTPOssi yCrneBaeMOCTH, MPOMEXYTOUYHOM
aTTecTauMm No UToraMm OCBOEHUsl AUCLUMNIMHBI U yueOHO-MeToauyeckoe obecrneyeHue
camocTosiTeNlbHOM paboTbl CTYAEHTOB

Tema 1. AMuMHOKUCNOTbI. Benku. depmeHTbI.
KONMOKBUYM , MPUMEPHbIE BONPOCHI:

MoarotoBka n 0bCcyxaeHne BONPOCOB MO pasaeny amcumniuHbl. MpumepHblie Bonpocskl: 1. Mpumepsbl
6enkoB Ha OCHOBe knaccucpukaumnin 2. CekBeHMpoBaHNe NeNTUAOB 1 6ENKOB: NPUHLMMBI. 3.
HekaHoHM4Yeckme aMMHOKUCNOTbI: [1-aMUHOKNCAOTbI, HEMPOTENHOreHHbIE. 4. 3aMEHUMbIE U
He3aMeHMMbIE aMMHOKMCNOTbI 5. MeTobl CCnenoBaHNs aMUHOKUCNOT U 6enkoB. 6. PepMeHTbI B
MNPOMBbIWNEHHOCTU, MEOUUUHE, MUTAHUW, HAHOTEXHONorumM 7. lianepoHbl n doepMeHTbl honamHra
6enka 8. YOUKBUTMH 1 NpOTeacoMbl: CTPyKTypa 1 buonormyeckas pyHkumns 9. Aututena: IgG 10.
dnyopecueHTHble benku

Tema 2. HykneunHoBble KUCNOTbI
KON/IOKBUYM , MPUMEPHbIE BOMPOCHI:

MoarotoBka n 0bCcyxaeHne BONPOCOB N0 pasaeny ancunniavHbl. NMpumepHbie Bonpocs: 1.
MwukpoPHK, antucmbeicnosble PHK, manbie nHtepdgoepupyowme PHK. lNponcxoxaeHne, MexaHnam
nencTens n buonormnyeckas ponb. 2. CekBeHnposaHue OHK: npuHumnel. MpoekTol: "MeHoM
yenoseka" n "MeHom 1000" 3. SnureHeTtuka: Metunnposanme JHK 4. Antamepsl 5. NeHeTuyeckne
MOOWNbHbBIE 3NeMeHTbI 6. Pnboaunmbl

Tema 3. O6MeH 6enkoB U aMMHOKMCNOT. OOMEH HYKNEeOoTUO0B.
KONNOKBMYM , MPUMEPHbIE BOMPOCHI:

MoarotoBka n 0bCyXaeHne BONPOCOB MO pasaeny aAmcumnaunHbl. NMpumepHble Bonpockl: CUHTES
aMUHOKUCNOT CMHTE3 NYPUHOBBIX HYKNeoTUA0B CUHTE3 NMPUMUANHOBLIX HYKNEOTUOOB

Tema 4. CuHTe3 HYKJIEeMHOBbIX KUC/TOT U 6enkoB
KONNoKBUYM , NMpMEpPHbIE BOMPOCHI:

Mogrotoeka un 060y)K,D,eHI/Ie BOMpPOCOB No pasaeny gucunniinHbl. anMeprIe BOMPOCHbI: PerJ'IFILI,VIFI
pennnkaunn PerJ'IFILI,VIFI TpaHcKpununn Perynﬂuvm TpaHcnAaAunMnm N npoueccuHr benka

Tema 5. Yrnesoabl.
KONMNOKBUYM , NPMMEPHbIE BOMPOCHI:

MoaroTtoBka 1 0bCyXOeHMe BONPOCOB MO pasaeny AMcumnanHbl. MprMepHbie BONPOCHI:
MoHocaxapuabl: CTPYKTypa, cons-xmM. CBOCTBa, bBronorndyeckas ponb Onurocaxapuabl: CTPYKTypa,
Jon3-x1M. CBOWCTBA, Buonornyeckas ponb, npuMepsbl Monvucaxapuobl: CTPYKTypa, n3-XuM.
cBolicTBa, Bronornyeckas ponb, NpPUMepPbI

Tema 6. Jlunungbl

KONNoKBUyM , NMpMeEpPHbIE BOMPOCHI:
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MoaroTtoBka 1 0bCyXOeHNe BONPOCOB Mo pasaeny avcumnnuHbl. MprumepHble Bonpochkl: XnpHbie
KMUCNOTbI: CTPOEHME U CBONCTBA, HaChIWeEHHbIe, Knaccudumkauusl. HesaMeHuMble XUPHbIE KUCNOTbI.
AumnrnnuepuiHbl 1 Bocka doconnnuabl: CTPyKTypa, CBOWCTBA U pacrnpocTpaHeHne B Npupoae
OCHOBHbIX NpeacTtasuteneit MukocduHronunuapl: CTPYKTypa, CBOMCTBA U pacnpocTpaHeHne B
Npupoae OCHOBHbIX NpenacTasntenen CTteponapbl: CTEPUHbI, XEN4YHble KUCNOTbI, CTEPOUNOHbIE
ropMoHbl Bronornyeckme MeMbpaHbl, X CTPYKTypa 1 OYHKUMUN. [1acCMBHbIA U aKTUBHbIA TPaHCNOPT
BELWECTB Yepe3 MeMbpaHbl: KaHasbl, NOPbI, NEPEHOCHMKIN, PELIENTOPbI U N3bupatenpHas
NPOHULAEMOCTb BMONOrnyecknux MeMbpaH. SK30UMTO3 1 SHOOLMTO3

Tema 7. ButamuHbl
KONNOKBMYM , MPMMEPHbIE BOMPOCHI:

MoarotoBka n 0bCcyxaeHne BONPOCOB MO pasaeny aucunniuHbl. MpumepHblie Bonpockl: A, D, E
(Tokogoepon), K Q (ybuxmHoH), F B1 (Tnammn), B2 (pmbodonaeuH) B3 (naHToTEHOBas knucnota), B5
(PP, HukoTnHamma), B6 B12 (unaHkobanamuH), B15 (naHramoBas kucnota), Be (B9, dponnesas
kucnota) C (ackopbuHoBas kucnota), P (bnodnasoHomabl) H (B1MoTHH).

Tema . UToroBasi oopma KOHTpOns

[MprMepHbIe BONPOCHI K 3a4eTy:

["naBHbIMK npunHUMnaMmm npoMexyToyHoro n NTOroBoro KOHTPOA CTyoeHTOB ABNAKOTCA
CNCTEMATUYHOCTDb, 06'beKTVIBHOCTb, ApPryMmeHTnpoBaHHOCTb.

KONMOKBUYM
9K3aMeH

TEMbl OOK/TAOOB

1. Knaccudpukauus n knaccol goepmeHToB. OkcupeaykTasbl, TpaHcgepasbl, rmaponasbl, 1masbi,
n3omepasbl, NMnasbl.

2. HukotnHamugHykneotnasl. KopepmeHt NADP B 61OXMMMYECKMX peakumsX.

3. CtpoeHune n cuHTe3 nentngos. CMHTE3 aMnentuaa anaHuneanvHa.

4. Ounentnabl. KapHosuH. AHcepuH. Acnaptam.CBoicTBa, XapakTepucTuKu.

5. Buonornyeckne membpaHbl, X CTPYKTYpa 1 doyHKUMK. Ponb nunnpoos, 6enkos un
yrneBoacoaepXallnx CoeanHeHnin B X opraHnaaumm.

6. PUINKO-XMMMYECKUE CBONCTBA ABOMHON POCHOoNMnnaHon MembpaHbl (MPOHMLAEMOCTb,
AVHaMNYHOCTb, aCUMMETPUYHOCTb, 3aMKHYTOCTb).

7. TpaHCNopTHbIE NPOLLECCHl Yepe3 MeMOpPaHbI: NACCUBHBIV 1 aKTUBHBIVA TpaHcnopT. KaHansl, nopsl,
NepeHOCYMKN, PeLenTopbl 1 n3buparenbHas NPOHNLAEMOCTb B1Monornyecknx MembpaH.

8. BUOCMHTE3 TEPMNEeHOB 1 CTEPOVIOB.

9. ButamuHe rpynnbl B. TuamuH, pubodhnaeunH, NnaHTOTEHOBas KMCNoTa, NMPUOOKCUH. CTpoeHue,
xapakTepucTnku, bronornyeckas yHKUMS.

10. ButamunH PP. HukoTnHoBas kucnota u U3OHUKUTUHOBAS KUCNOTa U UX NPOU3BOLHbIE.
INekapcTBeHHbIE NpenapaTbl HA OCHOblE HUKOTUHOBOW KMCOTbI.

11. Butnmun A. CTpoeHune, pmnanonornyeckas akTuBHocTb. CMHTE3 BUTAMUHA A.
12. ButamnHononobHble BellecTsa.
13. XonvH. Bronornyeckas ponb CNOXHbIX 3MPOB XONMNHA.

14. BOCUHTE3 KaTEXONAaMNHOB (MpUHUUNUanbHasa cxema). odamnH, HopagpeHanH,agpeHanvH -
Kak Hepomenmartopsl.

15. TpunTodhaH. -bronornyeckn akTMBHoe Npom3BoaHoe uHgona. Myt metabonuama TpuntochaHa
(TpPUNTaMuH, reTepoaykcuH)

16. JlIuMoHHOasa kncnota. JIMMOHHOM KNCNOTHI.

17. Ankanonnbl. Knaccudpmkaums, bmonormyeckast akTMBHOCTb.

18. ®nasaHounabl. Knaccmgoukaums, bronormyeckas akTMBHOCTb

19. depMeHTbl B MPOMbIWAEHHOCTN, MEANLNHE, MNTAaHUWN, HAHOTEXHONOI N
20. NeHeTN4Yeckne MOOBUNbHbIE SNIEMEHTHI
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21. AumnrnnuepuHsl 1 Bocka

22. doconmnnapl: CTPYKTypa, CBONCTBA N pacrnpoCTpaHeHNe B NPUPOLE OCHOBHbIX
npencrasuTenemn

23. [ nukocuHronnnabl: CTPYKTypa, CBOWCTBA U pacrnpoCcTpaHeHNe B NPUPOoLEe OCHOBHbIX
npencrasuTenen

24. Ctepoungpl: CTEPUHbI, XXENYHbIE KACNOTbI, CTEPOVLAHbIE TOPMOHbI
1. Tekywmin, NPOMEXYTOUHBIA 1 PyOEXHbIA KOHTPONb NPOBOAMTCS C LIENbIO ONpeaeneHns KavecTsa
yCBOEHMS Matepuana.

[MocelweHre ayaNTOPHbIX 3aHATUIA, aKTUBHOCTb Ha KONNOKBUYMax oUKCUpytoTcs B "Begomoctu
TEKyLEero KOHTPONa 3HaHu B cemecTpe”.

2. IToroBsbIt KOHTPONb. [ KOHTPONS yCBOEHUS AAHHON AUCUUMNIMHBI NPeLyCMOTPEH 9K3aMeH.
OK3aMeH SIBNSIeTCS UTOrOBbIM MO KYPCY U NPOCTaBASETCSA B NPUNOXEHUN K OUMNIOMY.
[MprMepHble BOMPOCHI K 3a4eTy:

Bonpochb! kK ak3ameHy:

. Mpumepbl 6enkoB Ha OCHOBE knaccudomkaumii

. CekBeHvpoBaHue NenTnaoB 1 6€nKoB: MPUHLMNI.

. HekaHoHuyeckune amnHokucnotbl: [1-aMUHOKUCNOTbI, HENPOTENHOrEHHbIE.

. 3aMeHVMble 1 He3aMeHVMble aMUHOKUCAOTbI

. MeTonbl nccnenoBaHns aMMHOKUCIOT U BenkoB.

. PepMeHTbI B MPOMBIWNIEHHOCTU, MeANLUNHE, MUTaHUN, HAHOTEXHONOr NN

. llanepoHbl 1 chepMeHTbl coonauHra benka

. YOUKBUTUH 1 NpOTEACOMbI: CTPYKTypa 1 bronormyeckas pyHKUns

9. AHtutena: IgG

10. PnyopecLeHTHble 6enkun

11. MukpoPHK, aHTncmbicnosble PHK, manbie untepdepupytowmne PHK. MNMpoucxoxoeHue,
MEXaHu3M OeincTems 1 buonornyeckas ponb.

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

13. OnureneTunka: Metnnmposarune JHK

14. Antamepbl

15. eHeTnyeckme MOBUNbHbIE SNEMEHTbI

16. Pnboaumel

17. MoHocaxapuabl: CTPyKTypa, (on3-xuM. CBOMCTBA, bBronormnyeckas ponb

18. Onurocaxapuapl: CTPyKTypa, om3-xmM. CBONCTBA, Bronornyeckas posb, NpuMepsb
19. Monncaxapuapbl: CTPYKTypa, U3-xnM. CBOMCTBA, bronornyeckas ponb, NpMMmepsbl

20. XMpHbIe KUCNOTbI: CTPOEHME 1 CBOWCTBA, HaCbIWeHHbIe, knaccudukaums. HesameHnmble
XUPHbIE KNCNOTbI.

21. AumnranuepuHsl 1 Bocka

22. docgponunuabl: CTPYKTypa, CBONCTBA U pacrnpocTpaHeHne B Npupoae OCHOBHbIX
npeacrasutenemn

23. [ nnkocuHronnnabl: CTPYKTypa, CBOMCTBA U pacnpoCTpaHeEHNE B MPUPOLE OCHOBHbIX
npencrasuTenen

24. CTepounapl: CTEPUHbI, XeNYHble KMCNOTbI, CTEPOVAHbIE FOPMOHbI
25. Bronornyeckrne MmembpaHbl, UX CTPYKTYpa 1 OyHKLIMW.

26. [MaccrBHbIM 1 aKTVBHbIA TPAHCMOPT BEWECTB Yepe3 MeMbpaHbl: KaHasbl, MOpPbl, MEPEHOCHUKN,
peuenTopbl U n3bupartenbHas NPOHMLAEMOCTb BUONOrMYECKNX MeEMOpPaH. DK30UMTO3 U 3HAOLMTO3

27. Butamutbl: A, D, E (Tokodpbepon), K, Q (ybuxnHoH), F, B1 (Tnamnn), B2 (pnbodnasuH), B3
(naHTOTEHOBas kucnota), B5 (PP, HukotmHamug), B6, B12 (unaHkobanamuH), B15 (naHramosas
kucnota), Bc (B9, ponnesas kncnota), C (ackopbuHosas kucnota), P (buodpnasoHonabl), H
(BNOTUR).
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7.1. OcHOBHas nuTeparypa:

1. KonbmaH, 4. HarnsagHas 6uoxumus / 4. KonbmaH, K.-I'. Pem; nep. ¢ HeM. npodo. A.6.H. J1. B.
Kosnosa [v gp.]; noa pegn. k.x.H. 1. 0. Pewetosa, T. N. CopknHoii.4-e nsg.-Mockea: BVIHOM.
NabopaTtopust 3HaHuin, 2012.-469 c. -

2. Ounmntpues, A. [1. Bruoxmmmsa [9nekTpoHHbIA pecypc] : YuebHoe nocobue / A. [. Oumntpues, E.
L. Ambpocbesa. - M. : UapaTtenbcko-Toproeas kopnopauus "Hawkos n K-", 2012. - 168 c.
http://znanium.com/bookread.php?book=415230

3. YuncoHn K., Yonkep OXx. MprHuunbl n Metoabl GoXmMmm n MonekynspHoin éunonormu. - M.: BuHom.
Nabopatopus 3HaHWiA, 2013. -848 c. http://e.lanbook.com/view/book/8811/

4. bBruonornyeckas XuMuUs ¢ ynpaxHeHnsamm n 3agadamu: yuebHuk / non pen. C.E. CesepuHa. - 2-e
naa., ucnp. n gon. - M.: F'OOTAP-Meaua, 2013. - 624 c.: un. //
http://www.studmedlib.ru/book/ISBN9785970425336.html

7.2. lononHuTenbHasa nureparypa:

1. MnakyHos, B.K. OcHoBbI AuHamMmyeckon broxummum : yiebHoe nocobve ans CTyAeHTOB BbICIUMX
y4ebHbIx 3aBefeHunii, obyyarowmxcst no HanpasneHnsMm "Bruoxmumms”, "Sknorus un
npupoaononb3oBaHne”, "XuMmyeckas TexHonorus n buotexHonorua”, cneumanbHocTsM "bBronorus”,
"®dunaunonorns”, "Mukpobuonorus", "BuotexHonorus", "bruoakonorus" / B.K. MnakyHos, K0.A.
Hwukonaes . - Mocksa : Jloroc, 2010 . - 213 c.

2. MnakyHos, B. K. OcHOoBbl AUHaMn4Yeckom buoxmmmnm [OnekTpoHHbI pecypc] : y4ebHuk / B. K.
lMnakyHos, tO. A. Hukonaes. - M.: Jloroc, 2010. - 216 c.
http://znanium.com/bookread.php?book=469367

3. KosaneHko J1. B. BuoxuMmmnyeckmne ocHOBbI XuMum Bruonornyeckmn aktmeHbix selwecTts. Mockea
BuHom. JTabopatopus 3HaHuiA, 2010. 228 c.
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=3160

4. OcHoBbl broxumnn NleHmHaxepa B 3 Tomax/ [. HenbcoH, M. Kokc , nep. ¢ anrn. T. . MaconoBot
[ op.] T. 1. CtpoeHune n katanua. Mocksa: BMUHOM. Jlabopatopus 3HaHui, 2012. 694 c.

7.3. UHTepHeT-pecypcChl:

RNA Interface - http://www.nature.com/focus/rnai/animations/animation/ui_main.swf
Basa 3HaHwuiA no buonorun Yenoseka - http://humbio.ru

Basbl gaHHbIx PubMed - www.ncbi.nlm.nih.gov/PubMed

VHTepakTBHblIE MOA4ENN MO BUOXUMUN -
http://school-collection.edu.ru/catalog/rubr/947bea92-5a16-b954-69e0-8b9cceedalde5/114728/

HarnagHas 6uoxumus - http://www.alleng.ru/d/bio/bio043.htm
caunt o xumum - http:// www.xumuk.ru/encyklopedia/

8. MarepumanbHo-TexHUYeCcKoe obecrneyeHne oUCLUNUHbBI(MOAYNS)

OcBoeHne gucumnanHbl "Buoxmmng" npegnonaraet UCNONb30BaHWE Cneayowwero
MaTepuanbHO-TEXHNYECKOro 0becneyeHuns:

PeructpaumnoHHblit Homep 7 SAEKTPOHHBH
pel P YHHBEPCHTET
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MynbTumMeauiiHas ayautopusi, BMECTUMOCTbO 6onee 60 Yenosek. MynbTumMeaniiHas ayautopus
COCTOUT N3 UHTErPUPOBAHHBIX UHXEHEPHbIX CUCTEM C €AUHOWN CUCTEMON yNpaBneHns, OCHalWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS U BU3yanu3auum noboit Buaeo n ayamno
NHdpopMauuu, NOyYeHNs 1 nepenadn SNeKTPOHHbIX JOKYMEHTOB. TUNoBasi KOMMIeKTaLms
MyNbTUMEOMNAHOM ay AUTOPUN COCTOUT U3: MyNbTUMELMIHOrO NPoeKTopa, aBTOMaTN3NPOBAHHOIO
MPOEKLIMOHHOrO 3KpaHa, akyCTUYECKO CUCTEMDI, a TaKXe MHTepPaKTMBHONM TpMbyHbI NpenoaaBsaTens,
BK/IlOYaloLWen Ta4y-CKpMH MOHUTOP C AMaroHasnblo He MeHee 22 Ol0IMOB, NepCcoHalbHbI KOMMbIOTEP
(C TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHJOepeHL-MUKPOOH, 6ecnpoBoaHOM MUKPOGIOH, 610K ynpaeneHns obopynoBaHUeM, MHTEPAENChHI
noakntoyermns: USB,audio, HDMI. MiHTepakTBHas TpmbyHa npenoaaBaTtens sBnsieTCcs KMo4eBbIM
3N1EMEHTOM yrpaBneHns, 06 beANHSIOWMNM BCE YCTPONCTBA B EANHYIO CUCTEMY, U CIYXUT
NONHOLIEHHbIM paboymm MecToM npenoaasatens. MNpenoaaeatens MMeEET BO3MOXHOCTb JIErKO
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSIET MPOBOANTL NEKLMMW, MPaKTUYEeCKNe
3aHATWA, Npe3eHTauun, BebrHapbl, KOHEPEHUNM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowmxcs B yA06HON 1 DOCTYMHOW ANSt HAX CPOPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPaKTMBHbIX CPeaCcTB 0Oy4eHMs, B TOM YMC/e C MCNONb30BaHMEM B NpoLiecce 0by4yeHuns Bcex
KopnopaTuBHbIX pecypcoB. MynbTumMeouinHas ayautopus Takxke oCHalleHa WupPOoKOrnonOCHbIM
LOCTYNOM B CETb MHTEpHET. KomnbloTepHoe 060pynoBaHMEM NMEET COOTBETCTBYIOWEE
NVLEH3NOHHOE NporpaMmMHoe obecneyeHue.

YyebHo-MeToanYeckas nutepartypa ans 4aHHOW ONCLMMNAUHBI UIMEETCS B HAMYUN B
3NeKTPOHHO-6ubnnoteyHol cucteme "ZNANIUM.COM", poctyn K KOTOPOW NPeLoCTaBNEH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT nponsseneHnst KpYnHENWmnX POCCUNCKNX Y4EHbIX, PyKOBOOUTENEN
rocynapCTBEHHbIX OpraHoB, nNpenogasartenei Bedywmx By30B CTpaHbl, BbICOKOKBANNULMPOBAHHbIX
CMeunanncToB B pasnunyHbix cdoepax brnsHeca. PoHL 6nbnmoTekn chopMMpPOBaH C y4ETOM BCEX
N3MEHEHMNI 06pa3oBaTENbHbIX CTAHAAPTOB M BKKOYAET y4ebHMKM, yyebHble nocobus, YMK,
MOHOrpadoun, asTopedoeparbl, guccepraumm, SHUMKNONEONN, CAOBapu U CNPaBOYHNKN,
3aKkoHo4aTeNnbHO-HOPMAaTMBHbIE OOKYMEHTbI, CNeunanbHbie Nnepnognyeckme n3agaHms n n3naHus,
BbiNyckaeMble nsgatenncrsamm By30B. B HacToswee Bpems 965C ZNANIUM.COM cooTteetcTByeT
BCceM TpeboBaHMaM hefepanbHbIX roCyaapCTBEHHbIX 0Opa3oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasosanust (PrOC BI1O) HoBoro nokoneHus.

YyebHo-MeToamn4eckas nutepartypa ans 4aHHOW ONCLUMMNINHBI UMEETCS B HAIMYUN B
3NEKTPOHHO-6MbNMoTEYHOI cucTeMe Mapatenbctea "flaHb" , AOCTYN K KOTOPOW NpenocTaB/eH
ctyneHTam. 9bC MNapatenbctea "/laHb" BKOYaeT B cebs aNeKTPOHHbIE BEPCUMUN KHUI U3AaTeNbCTBa
"IlaHb" 1 Opyrux Beaywmux n3natenbcTB y4ebHo nuTepaTtypbl, a TakXXe 9NeKTPOHHbIE BepCUmn
Nepuoanyecknx N3aaHnim No eCTeCTBEHHbIM, TEXHUYECKNM U r'yMaHUTapHbiM Haykam. OBC
NapatenbcTBa "/laHb" obecneynBaeT LOCTYN K HAyYHOI, y4ebHOM nntepaType 1 Hay4HbIM
nepuoanyecknm n3oaHmam no MakCManbHOMY KONMMYECTBY NPOOUbHbLIX HanpasneHui ¢
cobntoieHneM BCex aBTOPCKUX M CMEXHbIX Npas.

YyebHo-MeToanYeckas nutepartypa ans 4aHHOW ONCLMMNINHBI UIMEETCS B HAIMYUN B
3NEeKTPOHHO-6MbnnoTeyHol cucteme "KoHcynbTaHT cTyaeHTa" , LOCTYN K KOTOPOW NpeaocTaBneH
CTyaeHTaM. OnekTpoHHas bubnnoteyHas cuctema "KoHcynbTaHT cTyaeHTa" npenoctasnser
MONTHOTEKCTOBbIN AOCTYN K COBPEMEHHON y4ebHOI NMTepaTtype No OCHOBHLIM ANCLUNINHAM,
N3y4aeMbiM B MEOULNHCKMX By3ax (MpencTasneHbl u3gaHns Kak YACTo MeguuUHCKOro npodouns, Tak
M NO €CTECTBEHHbIM, TOYHbIM 1 06WeCTBEHHbIM HaykaM). SBC npenocTaBnset By3y Hanbonee nonHbie
KOMMNEKTbl HEOBX0AMMO NNTEPATYpPbl B COOTBETCTBUN C TPEOOBAHMSAMU rOCYLAPCTBEHHbIX
obpasoBaTeibHbIX CTAHAAPTOB C COONOAEHNEM aBTOPCKMX M CMEXHbIX NPaB.

AyauntopHble paboTbi:

1. JlekumnoHHas ayautopusi C KOMMNIEKCOM My/bTUMEANAHON annapatypbl (MPOEKTOP U HOYTOYK);
MPUHTEP M KOMMPOBabHbIV annapaT Ans co34aHns pasfaToyHblX Matepmanos; TpnbyHa ¢
MUKPOGOOHOM

2. Ayontopus ons NpoBeOEHNS CEMUHAPOB, NPAaKTUYECKMX 3aHATUIA, 060pyAOBaHHAS KOMMIEKTOM
MyNbTMMEANIAHOW annapaTypbl: MPOEKTOP, HOYTOYK, MHTEPAKTUBHAS 4OCKA.
MaTtepuanbHo-TEXHUYECKOE 0becneyeHne TpebyeTcs AN CaMOCTOATENBHOrO Novcka Matepuana B
cetn ViHTepHeT 1 paboTbl Ha MK (koMNblOTEPHBIV KNnacc ¢ NOAKMOYEHNEM K CETU VIHTEPHET).

PeructpaunoHHbiii Homep 7 DAEKTPOHHEH
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Mporpamma cocTtasneHa B cootBeTcTeum ¢ TpebosaHnsmm GrOC BIMO 1 y4ebHbIM nnaHoM no
HanpasneHuto 04.04.01 "Xumuna" n marncrepckoi nporpamme ®Gnsanko-xmuMmnyeckne MeToapl
nccnenoBaHus B XMMUK .
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