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1. IlepeuyeHb MIAHUPYEMBIX Pe3yabTATOB 00y4eHUsI N0 JUCIUIJINHE, COOTHECEHHBIX €
IUIAHMPYEMbIMH Pe3yJIbTATAMM 0CBOCHHUSI 00pPa30BaTeIbHON NMPOrpaMMbl
(c opuenmayueii Ha Kapmovl KOMNemMeHyuti)

B pesynbrare ocBoeHuss 00pa3oBaTeNbHON IpOrpaMMbl OOYYaIOLIUICS JOJDKEH OBJA/eTh
CIICAYIONIMMH Pe3yJbTaTaMu OOyUeHHUSI 1O JUCIUTUTNHE:

PesynbraTel 00y4yeHus

dopmupyemas KOMIETEHIHS (C
yKa3zaHHEeM KOJia)

IIpumeuan
ne

3HaHuA 3HaTh: OIIK-5 — crmocoOHOCTE IPUMEHSTH
- COBpEMEHHbIE (U3UKO- XHUMHYECKHE METOMABI | METOJBI OuonHXxeHepHn u
HCCIICIOBAHUHA METa0OTIMIECKUX TPOIIECCOB OmomHpOpPMAaTHKH AN TOJXYYCHHUS
HOBBIX 3HAaHMW W JUIA MOJyd4eHHSA
OHOIOTHIECKUX 00BEKTOB c
LieJICHATIPaBIICHHO N3MEHEHHBIMU
CBOHCTBaMH, NPUMEHSTH COBpPEMEHHBIC
METOJIBl  MCCIIEIOBAaHUH,  ONpPEnessTh
aKTyaJlbHOCTh  IleJled ¥ 3agady  H
MPaKTHYECKYIO 3HAYUMOCTh
HCCIICIOBaHMSA,  IPOBOAUTH  aHAJIM3
pe3yNbTaTOB M METOJMYECKOTO OIIBITa
WCCIIEJOBaHMS IPUMEHNTENIBHO K 00men
(dbyHIaMeHTaIBHOU mpobieme B

n30paHHOH 0bMacTu

3HaTh METOMBI U IPUEMBI T1K-1-crtocoOHOCTE

MIPOBEJCHUS TEOPETHIECKON 1 CaMOCTOSATEIHHO MPOBOAUTH
9KCTIEPUMEHTAILHON HayqHO- TEOPETHUYECKYI0 W 3KCIEPHUMEHTAIbHYIO
HCCIIeI0BATEIbCKON paboThl B 00IaCTH Hay4YHO-HMCCIIEIOBATENILCKYI0 paboTy B
OMoMHXCHEPHH, OMOMH(OPMATHKH U obmactu OMOUHKEHEPUH,
CMEKHBIX TUCLUILIHH OronH(pOpPMaTHKN u CMEXHBIX
JUCLUIUIMH, a TaKkke o(pOpMIILTH €€ B
MUCbMEHHON (opMe, M3jaraTth B YCTHOU
dopMe W yJacTBOBATh B PAZIMYHBIX

dopmax aucKyccun
YMenus YmMmers: OIIK-5 — cmocoOHOCTE IPUMEHSTH
MIPUMEHSTH COBPEMEHHBIE METObI NCCIIE0BaHNH, METOJIBI OuonHXxeHepun n
OTIPEIETISITh aKTyaJ bHOCTD LeJICH U 3a1a4 1 OuonHpOpMaTHKH AN TOJIyYeHHs
MIPAKTHYECKYIO 3HAUNMOCTb HCCIIEI0OBAHUS, IPOBOIUTE | HOBBIX 3HAHMH M Uil TOJyYSHUS
aHaN3 pPe3yJabTaToOB OHMONIOrHYecKUX 00BEKTOB c
I[eJICHANPaBJICHHO N3MEHEHHBIMU
CBOWCTBaMH, NPUMEHSTH COBpPEMEHHBIC
METOABI  MCCIEJOBAaHUM, ONPEaeNATh
aKTyaJlbHOCTh Lededl u  3aga4 |
MPaKTHYECKYIO 3HAYUMOCTh
HCCIICIOBaHMSA,  TPOBOAWTH  aHAJH3
pe3yJIbTaTOB M METOJMYECKOTO OIIbITA
WCCIIEeJOBaHMS TPUMEHNTENBHO K 00men
(dbyHIaMeHTaIBHOU mpobneme B

n30paHHON 00MacTu

YMmeTb : [K-1-cnocobHOCTH

- UCTIOJIL30BaTh HH(OPMAIHIO, CaMOCTOSTEIIHLHO MPOBOAUTD
3aKJIFOYCHHYIO B 0a3ax JaHHBIX IO TEOPETHYECKYI0 U JKCIEPHUMEHTAJIbHYIO
CTPYKTYpEe T€HOMOB, OEIJIKOB. HAyYHO-HMCCIIEIOBATENIECKYI0 paboTy B
- BBIJICIIATh U UCCIICIOBATh OCIIKH, obyactu OMOMHXEHEPUH,
MeNTH/IbI, HyKJIICMHOBBIE KUCIIOTHI; OronH(pOpPMaTHKN " CMEXHBIX
-rPaMOTHO W3J1araTh BbIBOJIBI JUCLUIUIMH, a Takxke opopMiiTh ee B
HCCIIEeI0BaHUI MMUCBMEHHOHN (hopMe, H3JaraTh B YCTHOH
dopMe M ydacTBOBaTh B PAa3IMUYHBIX

dopmax aucKyccun
Bnangen Bnanets HaBbIKAMU COBPEMEHHBIX METOJOB OIIK-5 — crmocoOHOCTh IPUMEHST
usl (HaBBIKM | MCCJIEJOBAaHMH, ONpE/AEIEHHUsS aKTyaJbHOCTH IEeJIeH M | METOJbI OnoNH)XeHEepHH u
/ ONBIT | 3aja4 OuoMH(pOpPMAaTHKM I TOJY4YSHHs




JeSITeTTHbHOC
TH)

HOBBIX 3HAHMH W U1  TOJY4YCHUS
OHMOJIOrMYeCKUX 00BEKTOB c
LieJICHATIPaBJICHHO N3MEHEHHBIMU
CBOHCTBaMH, NPUMEHSTH COBpPEMEHHBIC
METOJIBl  HMCCIIEIOBAaHUH,  ONpPEnessTh
aKTyaJlbHOCTh  IleJled ¥ 3agady  Hu
MPaKTHYECKYIO 3HAYUMOCTh
UCCIICIOBAHMS,  NPOBOIHUTH  aHAIM3
pe3yIbTaTOB M METOJHYECKOTO ONbITa
UCCIJICIOBAHNS IPUMEHUTENBHO K 001meit
¢dbyHIaMeHTaIpHON mpobieme B
n30paHHOH 0byacTu

Bnanets:

- (PU3UKO-XUMHYCCKUMH METOAMU
UCCIICIOBAHMS METa0OJMYECKUX MPOIIECCOB;
- HaBBIKAMH HAIIMCAHUS OTYETOB U
KYpPCOBBIX paboT

[IK-1-cnoco6HOCTH
CaMOCTOSTENILHO MPOBOAUTH
TEOPETHYECKYI0 U 3KCIEPUMEHTAIbHYIO
Hay4YHO-HCCIICI0BATENILCKYI0 paboTy B
obnactu OMOMH)KEHEPHH,
ononHpOpMaTHKH u CMEXKHBIX
JUCLUIUIMH, a Takke opopMIATh €€ B
MUCbMEHHON (opMe, u3arath B YCTHOU
dopMe © y4acCTBOBATH B PAa3IHYHBIX
dbopmax auckyccuit




2. Ileab 1 MeCTO TUCUMILUIMHBI B CTPYKTYpe 00pa3oBaTeibHON MPOrpaMMbl

BapuaruBnas 4yactb
Hucuunnuna uzydaercst Ha3 kypce, B 1 cemectpe.

Llenbto ocBOEHUS AUCHUIUIMHBI «/uHamMuueckas OMOXUMUSA» SIBISIETCS MOJIyY€HUE CTYIECHTaMU
OCHOB (DYHIAMEHTAJIbHBIX 3HAHMA O XMMHYECKHX IPOIeccaxX, MPOTEKAIOIIUX B JKUBBIX KJIETKaX, a
TakK€ O CTPOCHHUH U MPEBpalleHHUSIX OWOJIOTMYECKUX MOJEKYNI - CyOCTpaToB ATHX (PU3UKO-
XUMHUYECKHUX

MIPOLIECCOB; COBOKYITHOCTH 3HAHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX, CBA3BIBAIOIINX MPOTEKaHUE
XUMHYECKHX MPOIECCOB ¢ HAOII0JaeMbIMU OMOJIOTMYECKUMHU SBJICHUSMU

Baxneiimeir 3amadell TUHAMUYECKOW OMOXMMHHU SIBISICTCS HM3ydYeHHE OOMEHA BEIIECTB HIIU
MeTabonu3ma kieTkd. OOMeH BEIeCTB — 3TO COBOKYIHOCTh JABYX JUAMETPaIbHO MPOTHBOIIOIOKHBIX,
HO TapMOHHYHO COYETAIOIIMXCS IMPOIECCOB — CHHTe3a (aHabonu3ma) W pacmana (karaboimsma)
BeniecTB. MeTabonu3M JIEKUT B OCHOBE JIOTMYECKUX MPEICTaBICHUM O Pa3BUTUU KUBOW MaTepuu,
MOMYEPKUBACT OTPOMHEHINYIO Ppa3HHIy MEXIY JXKUBOH W HEXKHBOW NPHUPONOHN, 0O0yCIaBIMBaeT
HEpa3phIBHYIO CBSA3b OpPraHU3Ma C BHEIIHEHW Cpeoi.

B mpouecce u3yueHuss AMCUMIUIMHBI — «J/[uHamuyeckass OUMOXMMHs», OOYUAIOMIMECS  JOJIKHBI
UCIIONIb30BaTh, oOOOTram@arb M CHCTEeMaTU3HpOBaTh (yHIAMEHTAIbHbIE 3HAHUS MO0 OWUOJIOTHH,
[IUTOJIOTUH, XUMHUH, OMOXUMHH, MOJIEKYJISIpHON Onosiorun. M3ydeHue 3Toro mpeamera siBIsieTcs O4eHb
BaXXHBIM 17151 YOPMHUPOBAHHS HAYYHOTO MUPOBO33PEHUS CIIEUATNCTa OUOIOTHYECKOTO HAMPaBICHHUS.
CTyneHThl JOJDKHBI TIOJMYYUTh MPAKTHYECKHE HABBIKH YISl PabOTHI ¢ IprOOpaMu u 000pyIOBaHUEM,
UCIONIB3YEMBIMU B PA3NIMYHBIX OTpACisX HAYKU U MPOU3BOACTBA — OMOJOTUU, XUMHUHU, MEAUIIUHBI,
(hapMaKoJIOTuHU U CEIBCKOTO X035HUCTBA.

JlJis OCBOEGHMSI TUCHUIUIMHBI HEOOXOUMBI KOMIIETEHIINH, C(HOPMHUPOBAHHBIE B PaAMKaX M3y4CHUS
ciaenyomux auctuiuind: ®dusuka, Xumus, Ousndeckas xumusi, Kommonanas xumus, Cratuueckas
Oonoxumusi, MeTobl uccieoBaHus OUOJIOTHYECKUX MaKpoOMOJIeKyin, Mukpobuomnorus, Moaudukanus
OMOIOJIMMEPOB KaK CIOCO0 CO37MaHMS HOBBIX MAaTEPHAJIOB JIJIi MEIWIIMHBI M CEIhCKOTO XO3S1CTBA,
ba3pl naHHBIX 1 OCHOBHBIE MeTO/1bI OnonHbOopMaTHKy, I 'enHas unxenepusi, OU3HoNI0rUs pacTCHHM.

OcBoeHHE KOMIIETCHIIMM TUCHUIIMHBI HEOOXOAMMBI JJI W3YYEHUS CIEAYIONUIUX TUCHUTLIINH:
PaguoOuonorus, Ouzumonorusi, buodusuka, HoBbrle TexHONMOrMM B MeOuIMHE, bHoXumus wu
dbusnonorusi KpoBu, MenunuHCKas OMOXuUMHUA, MeXaHU3Mbl BHYTPHUKJIETOUHOW TEpelayd CUTHaja,
buoxumust HyKJIEMHOBBIX KUCIOT, buonHxenepus.



3. Conepxanue padoueii mporpamMmbl (00beM JAUCHUIVIMHBI, THIBI U BHIbI Y4eOHBIX
3aHATHH,  y4eOHO-MeToaHYecKoe olecreyeHue CaMOCTOSITEJIbHOH  PadoThI
00y4Jarommxcs)

Coneprxanne paboueli mporpammsl npeactasieHo B [Ipmioxenun Ne 1.



4.¢)0HII OICHOYHBIX CPEACTB IO TUCHUIIINHE

4.1. llepeyeHb KOMIETEHIIUI ¢ YKa3aHHEM 3TaNoB UX ()OPMUPOBAHUS B MPOLECCE OCBOCHUS
oOpa3oBaTe/ibHOM NporpaMmmbl. OnucaHue Moka3arTejed U KpuTepueB OLEHUBAHMS
KOMIIeTEeHI[HIi HA PA3JIMYHBIX 3Tanax ux GopMUPOBAHNSI, ONMUCAHUE IIKAJI OLlEHUBAHUS

Kon wm dopmymupoBka kommnerenimu OIIK-5  —
OWoWHXCeHepUU ¥ OWOMH(DOPMATHKHM ISl TIOJYYCHHS] HOBBIX 3HAHUH H JUIS TOJNydeHUS

CIIOCOOHOCTE MNPUMCHATL MCTO/bI

OHMOJIOTHYECKUX OOBLEKTOB C ncjceHanpaBJI€HHO HM3MCHCHHBIMU CBOfICTBaMI/I, IMPUMCHATDb
COBpPCMCHHBIC MCTO/AbL I/ICCHGILOBaHI/IfI, OIPCACIIATE AKTYAaJIbHOCTDH ueneﬁ " 3a7la4 U IMPAKTUYICCKYIO
3HAYUMOCTb HCCIICAOBAaHUA, IPOBOAWUTH aAHAIN3 PE3YJITATOB W METOAHYCCKOI'O  OIIbITa
WCCJICIOBAHMSI MPUMEHUTEILHO K 001Iel QyHIaMeHTaIbHON pobiieMe B H30paHHOM 00J1acTi
Oran [Tnarupyemsie Kpurtepun onieHMBaHMS pe3yNbTaTOB O0yUCHHS
(YpoBeHb) pe3yNbTaThI
OCBOEHHS o0ydeHust
KOMIIETEHIINH IoKa3aTeiu
’ )(Z[OCTI/DKGHI/IH 2 («He 3
ynoByieTBopuTe | («YIOBIETBOPUTE 4 («Xopo1o») 5 («OTnu4HOY)
3aJaHHOTO
JIBHO») JIBHO»)
YpOBHS
OCBOCHHSA
KOMITCTCHITHIA)
IlepBbiit sTan | 3HaTh: He 3naer Hemonctpupyet B | JleMOHCTpUpYET HemoHcTpupyet
(ypoBeHb) - COBpPEMCHHEIC | OCHOBHBIC IEJIOM BEPHOE, C YBEpEHHOE 3HAHUE | BBICOKHUU YPOBEHb
(uznko- COBpPEMCHHBIC HEKOTOPBIM COBPEMEHHBIX 3HAHUA
XIUMHYECKHE (uzuko- KOJIMIECTBOM ¢uznko- COBPEMEHHBIX
METO/IBI XUMHUYECKHE HETOYHOCTEH U XUMHUYECKHUX ¢usnko-
WCCIIEAOBAaHUN | METOJBI OImKOOK, 3HAHNE METOJI0B XUMHUYECKUX
MeTabOJMYECK | HCCIIEIOBAHUM COBPEMEHHBIX UCCIIeI0BaHUN METOJIOB
HX MPOIIECCOB MeTaboIMUeCKH | (HU3UKO- METa00IMYCCKIX HCCIICIOBAHHN
X MIPOIECCOB XUMUYECKHUX HPOIIECCOB MeTaboIMYECKUX
METOZIOB MPOIIECCOB
HCCIIEJOBAHUN
METa0OIIMYECKUX
MIPOIIECCOB
Bropoit sTtan | YmMers: He ymeer | Ha B uenom nonumaer | Ilonumaer u
(ypoBeHb) MPUMEHSTD MIPUMEHSTH VIOBJICTBOPUTEIh | U yMEET NPUMEHSITh | YBEPEHHO  yMeeT
COBpPEMCHHBIC COBpPEMCHHBIC HOM YpOBHE | COBpEMCHHBIC TIPUMEHSTh
METOIBI METOIBI yMeeT IPUMEHATh | METOMBI COBpPEMCHHBIC
WCCJEIOBaHUM, | MCCIEIOBaHUM, COBpPEMEHHbIE HCCJICIOBaHUM, METOJIbI
oTpenenaTh oTpeneniTh METOIBI OTIpeNieNATh HCCIIeIOBaHUH,
aKTyaJIbHOCTb aKTyaJbHOCTb HCCIIeIOBaHUH, aKTyalIbHOCTb OTIpesieNnaTh
Leneu u 3ajgad Lesneu U 3a1a4 U | ONpenesaTh nesned U 3ajad U | akTyalbHOCTb
u MIPAKTUIECKYIO aKTyaJIbHOCTh MPaKTHIECKYIO nene W 3amad u
MPaKTHYECKYI0 | 3HAYUMOCTD merei u 3amad M | 3HAYUMOCTh MIPaKTHIECCKYIO
3HAYHMOCTh HCCIICIOBaHMA, MPaKTUIECKYIO HCCIICIOBAHMS, 3HAYNMOCTD
UCCIICIOBaHMA, | MPOBOAUTH 3HaYHMOCTh MPOBOJIUTh AHAIH3 | HCCIICIOBAHMUS,
MIPOBOTUTH aHamm3 HCCIICIOBaHMUA, pe3yIpTaToB MPOBOJIUTH aHAJIH3
aHanmm3 pe3yIbTaTOB MIPOBOTUTH pe3yIbTaToB
pe3yJIbTaTOB aHanmm3
pe3yIbTaTOB
Tperuit  srtan Bnanerts He Bianeer | Ha VYBepeHHO BiajeeT | YBEPEHHO BIAJICET
(ypoBeHb) HaBbIKaMU HaBBIKaMU YAOBIETBOPUTENb | HABBIKAMHU u MOXET
COBPEMEHHBIX COBPEMEHHBIX HOM YPOBHE, | COBPEMEHHBIX 3¢ dexTrBHO
METOOB METOZOB JIOTTyCKast METOJIOB MOJIB30BATHCS
WCCJEIOBAHUM, | MCCICIOBaHUM, OTJICTbHBIC HCCIICIOBaHUH, HaBBIKaMU
OTIpeieNeHuUs OTIpe/ieNeHuUs HerpyOBIe OTIpeIeIIeHUs COBPEMEHHBIX
aKTyalbHOCTU aKTyaJIbHOCTU OIMOKH, BIAJICET | aKTYaJlbHOCTH METO/IOB
Leynen u 3agay LeJer H 3a7a4 HaBBIKAMU HeaeH U 3a1ay HCCJIEIOBAHUH,
COBPEMEHHBIX onpeJeNIeHus




METOJIOB
HCCJICIOBAaHUM,
OTIpeieIeHUs
aKTyaJIbHOCTH
mnejei 1 3aaaa

aKTyaJIbHOCTH
neaeH u 3agay

Koxg u ¢dopmynupoka kommnereHuuu IIK-1-cmocoOHOCTH CamMOCTOSITENTHHO MPOBOIUTH

TCOPCTUUCCKYIO U

JKCIEPUMEHTAIBHYI0 HAy4YHO-HCCIEI0BATENbCKYI0 paboTy B

o0acTu

OuonH)xeHepuu, OMONH(POPMATUKU U CMEXHBIX JUCLUIUINH, a TaKKe O(OPMIIATH €€ B MMCbMEHHOM
¢dopme, uznarath B ycTHOW (hOpME U y4acTBOBATh B PA3IMYHBIX (hOpMaxX AUCKYCCUN

Oran [Inanupyemslie Kpurepuu onieHuBaHus pe3ynbTaTOB 00yUeHUs
(ypoBeHb) pe3yIbTaTh
OCBOEHHUS o0y4eHus
KOMIIETCHIIU (mokazatenu 2 («He 3
u JIOCTHKECHUS ynoBieTBopUT | («YpoBaerBoputen | 4 («Xopoioy) 5 («OtnuaHOY)
3aIaHHOTO €JIbHOY) BHOY)
YPOBHS OCBOCHHUS
KOMITCTCHITHI )
IlepBbrit 3Hate Metonsl u | He 3Haer | Jemonctpupyer B | JemoHcTpupy | Jemonctpupyer
JTamn TIPUEMBI METOJIBI U | IEJIOM BEpHOE, C | €T YBEpEHHOE | BBICOKMII  YPOBEHBb
(ypoBeHb) MIPOBECHNUS MIPUEMBI HEKOTOPBIM 3HaHHE 3HAaHUH METOZIOB H
TEOPETHUYECKOH M | TIPOBEACHUA KOJINYECTBOM METO/I0B U | MpuemMoB
9KCTIEPUMEHTAIbH | TEOPETUYECKO | HETOYHOCTEH U | IpUeMoB MIPOBEICHNUS
Ol Hay4HO- nu ouIMooK, 3HaHUE | MPOBEIEHUs TEOPETUYECKOU U
HCCIICIOBATENIBCK | 3KCIIEPUMEHTa | METOAOB U | TEOPETHUYECKO | BKCIIEPUMEHTAIHHOMN
0ii paboThI B JIbHOU IIPUEMOB uu Hay4HO-
obmnactu Hay4HO- MIPOBEACHUS SKCIEpUMEHTa | HUCCIIEA0BATEIbCKON
OUOWHKEHEpHUH, ucciefoBaTenl | TEOPeTU4eCKOH u JBHOM paboTsl B obnacTu
OnonH(OPMATHKN | BCKOW pabOTHI | AKCIICPUMEHTAIBHO | HAyYHO- OMOMH)XCHEPHH,
u B 00mactu i Hay4HO- nccuenoBaren | OMOMH(OPMATHKH U
CMEXHBIX OMOMH)XEHEPH | MCCIEIOBATENBCKOM | BCKOM PaOOTBI | CMEXKHBIX
JVCIUTUIAH u, paboTsl B obnactu B obylactu JVCIUTUIAH
omomHpopMaT | OHOMHKEHEPHUH, OMOMHKEHEPH
UKA U ononH(DOPMATHKH U | H,
CMEKHBIX CMEKHBIX O6uonHpopmar
JUCTIMILUIMH JUCUUTUIMH UKH U
CMEXKHBIX
JUCHIUIUIMH
Bropoit Ywmers : He ymeer Ha YBepeHH [Tonumaer 51
3Tl - HCTIONB30BaTh | YIOBJIETBOPHUTEIBH | O MOJKET | yMeeT HCIOIb30BaTh
(ypoBeHs) UCTIONIb30BaTh nHdopmanmio, | om YPOBHE | MCIIONB30BaTh | MHPOPMAIHIO,
nHpopmanuio, 3aKJI0Ye | HMCIIOJIB30BATh nHpopManuio, 3aKJIIOYEHHYIO B
3aKIIOYCHHY | HHyIO B 0asax | mH(OpMAaIuio, 3aKmrode | 0a3ax JaHHBIX 110
10 B 6azax | JaHHBIX I10 3aKTIOYEHHYIO | HHYIO B 0a3ax | CTPYKType '€HOMOB,
JaHHBIX TI0 CTPYKTYpE B 0a3ax JaHHBIX M0 | JaHHBIX IO 0eJKoB.
CTpYyKType T€HOMOB, CTPYKType CTPYKType - BBIICTIATD U
TEHOMOB, OCJIKOB. | OCJKOB. TEHOMOB, OEJIKOB. TEHOMOB, HCCIIeIOBaTh OCJIKH,
- BBIIEJIATD U - BBLICTIATD U - BBIICJIATD U OETIKOB. TEeTTHIBI,
HCCIIeIOBATh HCCIIeI0BaTh HCCIIeIOBATh - BBIICTIATD U HYKJICHHOBBIE
Oenku, OeKH, Oenku, HCCIIEN0BATh KHCJIOTHI,
MeTTU/IBI, METTHIH, MIETTHIBI, 6emKwy, -TPaMOTHO H3JIaraTh
HYKJIEUHOBBIE HYKJICUHOBBIE | HYKJIEUHOBBIE MENTUbI, BBIBOJIbI
KHCJIOTBI; KHCJIOTBI; KHCJIOTBI; HYKJIEUHOBBIE | HUCCIIEAOBaHUN
-IPaMOTHO -TPaMOTHO -IPaMOTHO KHCIIOTBI;
n3IaraTh BEIBOJBI | M3JIaraTh U37araTb BHIBOJBI -IPaMOTHO
HCCIIeI0OBaHUI BBIBO/IbI HCCIIeJOBaHUI M37IaraTh
UCCIIeI0BaHUI BBIBOJIbI
HCCIIEIOBaHUI




Tperuit Bnagers: He Bnaneer - Ha YBepeHHo YBepeHHO BIaieeT u
JTar - (pusmko- (huznko- YAOBJIETBOPUTEIBH | BIIAJICET - MOXeT 3 (HEeKTHBHO
(ypoBeHs) XAMHA9IECKUMHU XIUMHYECKIMA | OM YpOBHE, ¢uznKo- TTOJTE30BATHCA -
METOJaMH METOIaMH JOITyCKast XAMHYECKUMH | (HHU3HKO-
HCCIICIOBAHUS UCCIICIOBAHUS | OTHACIbHBIC METOJaMH XUMHYECKHMH
METa00INYECKAX MeTa0OoJIdecK | HerpyOble OMMOKH, | MCCIENOBAaHUS | METOIaMH
HPOLIECCOB; UX MPOLIECCOB; | BianeeT (HU3UKO- MeTaboIuyYecK | MUCCIleIOBaHU
- HaBBIKAMHU - HaBBIKAMHU XMMHUYECKUMU UX IPOLECCOB; | METaOOINYECKUX
HalMCaHus HaruCcaHus METOJlaMHU - HaBBIKAMHU MPOLIECCOB;
OTYETOB U OTYETOB U HCCIIeIOBAHMS HalMCcaHus - HaBBIKAMHU
KYPCOBBIX pa0OT | KypCOBBIX METabOJIMUECKUX OTYETOB H HaIMCaHUsl OTYETOB
pabot MIPOLIECCOB,; KYPCOBBIX u
- HaBBIKAMHU pabor KypPCOBBIX paboT
HAaITMCaHUS OTYCTOB
u
KYpCOBBIX paboT
KpI/ITepI/IﬂMI/I OLICHUBAHUs SABJIAIOTCA 6aJ'IJ'II>I, KOTOPBIC BBICTABJIANOTCA IIPCIIOAABATCIICM 3a
BUJIBI JICATEIILHOCTH (OLICHOYHBIE CPEACTBA) IO HWTOraM W3yYeHHs MOJyJied (pa3zienos

JTUCIUIIMHBI ), IEPEYUCIICHHBIX B PEUTUHT-TNIaHEe AUCUUILUIUHBI (0711 9K3aMeHa: TeKYIUNH KOHTPOIb

— MakcumyM 40 6ayIoB; pyOSKHBIN KOHTPOJIh — MakcuMyM 30 0aJuIoB, OOMIPUTEIIBHBIE OaJUTBI —

Makcumym 10;

IIIxasnel oLleHUBaHU:

(0ns

IK3AMEHA.

oT 45 10 59 6ann0B — «yI0BIETBOPUTEIBLHO;
ot 60 110 79 6aIIIOB — «XOPOIIIOY;
oT 80 0a/UI0OB — «OTIIMYHOY.

4.2. TunoBblie KOHTPOJIbHBIC 3aIaHUA UJIX UHBIC MaTEepHUaJIbl, H606X0}II/IMbIe JJIF OHCHKH

3HAHUI, YMeHHIi, HABBIKOB M OIBITA /IeATEJIbHOCTH, XaPAKTEPU3YIOIIHUX ITATNBI
(popMHpoBaHusI KOMIIETEHIHIl B polecce OCBOEHNsI 00pa30BaTe/IbHOI POrpPaMMBbl.

MeTtoauyeckue MaTepHabl, ONpee/IsIIoIe NPoLelyPhbl OLICHUBAHUSA 3HAHUHN, YMEHHI,

HABBIKOB M ONBITA [1eSITeIbHOCTH, XapaKTepU3YyIOIIUX 3Tanbl (GOPMUPOBAHUS

KOMIIeTeHIIMH

Dranel
0CBOEH
us

PesynbraTe! 00y4ueHus

Kommerenmus

OreHOUHBIE CPECTBA

3HaTh:

- COBpEMEHHBIE (PHU3HKO-
METOJIbl HCCIEOBaHWH MeTabOIMIecKnuX

IMIpo1EeCcCcoB

XUMHNYCCKUEC

OIIK-5 -
NPUMEHSTD
OMOMHKECHEPUH

MOJTyYCHHS
00BEKTOB C
N3MCHCHHBIMHU

omomHpOpMaTHKI
MOJYYSHHs] HOBBIX 3HAHWUU W ISt

OHOJIOTHYECKUX
I[eJICHATPABIICHHO

CIIOCOOHOCTH
METO/IBI

u

JUTSE

CBOMCTBaMHU,

MPUMEHSTh COBpPEMEHHEBIE
METObI HCCJICIOBAaHUM,
ONPENEINATh aKTyalbHOCTh LENeH
U 337a4  HW  [PAKTUIECKYIO
3HAYUMOCTh WCCIIeI0BaHN,
MPOBO/IUTDH aHAJU3 PE3yJIbTATOB U
METOUYECKOTrO OIIbITa
WCCIIEJIOBaHNS TIPUMEHHUTENIEHO K
o0eit (byHIaMeHTaIbHOM
npobisieme B M30paHHOM obslacTn

UnauBuayanbHbIH,
TPYIIITOBOH OIPOC
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3HaTh METO/Ibl U IPUEMBI

MPOBEACHUS TEOPETUUECKON U
SKCIIEPUMEHTAIILHON Hay4yHO-
HCCIIeIOBATEIHCKON paboOTHI B 00macTu
OmommKeHepHH, OHOMH(DOPMATHKH H
CMEXHBIX JUCLUIIINH

ITK-1-cnoco6HOCTD

CaMOCTOSTEIBHO HPOBOJUTD
TEOPETUYECKYIO u
IKCHEPUMEHTAIBHYI0 ~ Hay4YHO-
HCCIIEIOBATEIbCKYI0 paboTy B
obiacti OMOMH)KEHEePHH,
OmomHPOPMAaTHKH ¥  CMEKHBIX
JUCLUILIMH, a TaKkXke 0(OpMIIITh

NnnuBuayanbHbIH,

TPYIIOBOM OMPOC; 3alIuTa
mabopaTOPHBIX pabor;
cobecemoBaHne;  3amada

TECTBI; TpOBepKa paboueit
TETpPaau BBICTYIUICHHE C
JIOKJIQIOM

ee B THUCBMEHHOU  (Qopme,
u3jgaraTb B YCTHOH (dopme u
Y4acTBOBaTh B Pa3IMYHBIX
dhopMmax aucKyccuit
2-1 VMeThb: OIIK-5 — criocobHocTh | UHauMBUAYanbHBIN,
JTan MPUMEHSITH COBPEMEHHBIC METOIBI MPUMEHSTh METO/Ibl | TPYMIIOBOM OMpOC; 3aluTa
WCCIICIOBaHHMN, ONIPEACIIATh aKTyaJbHOCTh | OHMOMH)KCHEPUH U | mabopaTopHBIX pabor;
YMmeHu | meneil v 3a1a4 U IPaKTHIESCKYIO OomomH(pOpMaTHKI I | cobecemoBaHue; 3amayga
i 3HAYMMOCTb HUCCIICIOBaHUSA, TIPOBOJIHUTH TIOJIy9YCHUsI HOBBIX 3HAHWHA M IUIS | TECTHI, MPOBEpKa padoueit
aHaIN3 Pe3yNIbTaTOB MOy ICHUS OMONIOTHYECKHX | TeTpaau BBICTYIUIGHHE C
O0BEKTOB C IIEJICHANPABICHHO | HOKJIAIOM
HW3MCHCHHBIMHU CBOMCTBaMHU,
MPUMEHSTh COBPEMEHHBIE
METO/BI HCCJIEIOBAaHUM,
OTIPEJIeNIATh aKTYalIbHOCTh IENei
M 3a1ad W OPAKTHUYECKYIO
3HAYUMOCTh HCCIICOBAHUS,
MIPOBOIUTH aHAIH3 PE3YIIBTATOB U
METOIUYECKOTO OIBITA
HCCIICIOBAaHMA MPUMCEHUTEIHHO K
o0mei (yHIaMEeHTANBHOM
npobieMe B m30paHHOI 00TacTH
YMeTh : [1K-1-criocob6HOCTH WnnuBuayanbHbIi,
- HCTIOJIF30BaTh HH(OPMAIIHIO, CaMOCTOSTEIBHO MIPOBOJIUTH | TPYIIIOBOW OIPOC; 3aIlUTa
3aKJIIOYEHHYIO B 0a3ax JaHHBIX O TEOPETHYECKYIO u | 1abopaTopHBIX paodor;
CTPYKTYPE T€HOMOB, OCJIKOB. IKCIIEPUMEHTAIBHYIO HAy4YHO- | coOeceI0OBaHuUE; 3a7a4a
- BBIICJIATH U UCCIICIOBATh OCIIKH, HCCIICIOBATEIbCKYI0 paboOTy B | TECThI, MpPOBEpKa pabouei
MENTUIbI, HyKICHHOBBIC KACIOTHI, obyactu OMOMHXEHEepUH, | TETPaAul BBICTYIUICHHE C
-TPaMOTHO H3J1araTh BHIBOJIbI OMOMH(DOPMATHKH ¥ CMEXKHBIX | JOKIA0M
UCCJIEIOBaHUM JUCHHUIUIMH, a TakXe o(GOopMIIITH
ee B IHCBMEHHOH  Qopme,
u3jgaraTb B YCTHOH ¢opMe
Y4acTBOBAaTh B Pa3IMIHBIX
(dhopmax gucKyccuit
3-i Biagerb  HaBBIKAMU COBPEMEHHBIX OIIK-5 — CIIOCOOHOCTH WnnuBuayanbHbIH,
JTall METOZOB  HCCIICJOBAHUM, OMNpEICICHHs | MIPUMEHSATh METOJBI | TPYIIIOBOM orpoc;
aKTyaJIbHOCTH LieNieil 1 3a1au OMOMHXeHepUn U | MUCbMEHHBIC OTBETHI Ha
Buag OuonHpOpMaTUKH JUIsL | BOIIPOCHI; YCTHBIM OIpOC
eTh MOJIyYCHUsT HOBBIX 3HAHHUHA U i | (BOIPOCHI JUTS
HaBBIK MOJTyYEHUS OMOJIOTHYECKUX | CaMOKOHTPOJIs);
aMHu 00BEKTOB C IIeJICHANpPAaBIEHHO | CUTyallMOHHBIC 3a7aud |
HM3MEHEHHBIMHU CBOMCTBaMH, | TECTHI; AUCKYCCHS
MIPUMEHSTD COBpPEMCHHEIC
METO/IbI HCCIIeIOBaHUM,

OTIpEeNeNATh aKTyaJbHOCTh IEel
M 331a4 HW  [PAKTUIECCKYIO
3HAYHMOCTh UCCIICIOBaHHUS,
MIPOBOJUTH aHAIH3 PE3YJIbTATOB U
METOIMYECKOTO OIbITa
HCCIICAOBAaHUA TMPUMEHUTEIIBHO K
obmeit (dbyHIaMeHTaTbHON
npobGyieMe B u30paHHOM 00acTu
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Banets: TIK-1-cocobHOCTH NnauBuayanbHbIH,

- (PMBHKO-XUMUYECKUMH METOaMHU CaMOCTOSTEIBHO IPOBOJUTH | TPYNIIOBOH OIPOC
HCCJIeIOBAHUS META0OINIECKHX TEOPETUYECKYIO u
HPOLIECCOB; IKCHEPUMEHTAIBHYI0 ~ Hay4YHO-
- HaBBIKaMH HAIMCAaHUs OTYETOB U HCCIICIOBATENBCKYI0  paboTy B
KYpPCOBBIX paboT obiacti OMOMH)KEHEePHH,

OmomHPOPMAaTHKH ¥  CMEXKHBIX
JUCLUILIMH, a TaKkXke 0(OpMIIITh
ee B NHCBMEHHOH  (opme,
u3narath B YCTHOH Qopme u
y4acTBOBaTh B Pa3lIMYHBIX
(hopmax nucKyccHid

JK3aMeHAMOHHbIE ONJIeThI

CtpykTypa »5K3aMEHAallMOHHOro Oujera. OK3aMEHALMOHHBI OWJIET COCTOMT U3 JIBYX
TEOPETHUUYECKUX BOIPOCOB, BKJIIOUEHHBIX B MPOrpaMMy JAUCHHUIUIMHBI M PAcUu€THOW 3ajJayH.
Kaxnprit Bonpoc onenuBaercs 10-to 6amtamu. Takum 00pa3oM, MakCUMabHBIN 0alll, KOTOPBIMA
MO’KHO MOJY4YHMTh Ha 3K3aMmeHe cocrapiseT 30 OamioB. bamibl, momyyeHHbIe IPU cavye HK3aMeHa,
CYMMHpPYIOTCS ¢ OaiyiaMu, OoJTy4eHHBIMU B xoJie cemectpa. IlepeBoa onenku u3 100-6apHOI B
YEeTBIPEX0ALTHLHYIO POU3BOJIUTCS CIICTYIOIUM 00pa3oMm:

- otimvHO — oT 80 110 110 GamtoB (Bkirovast 10 moOMPHUTEIBHBIX OAJIIOB);

- xopoto — ot 60 10 79 6amIoB;

- YIOBJIETBOPUTENIBHO — OT 45 10 59 6annos;

- HEY/IOBJIETBOPUTENILHO — MeHee 45 0aoB.

IIporpamma qucuumiuebl «/{uHaMuuyecKkasi OMOXUMHUSD)

buodneprerunka

Ponp  BeICcOKOBHEpretuueckux  ¢ocdaroB B  OuosHepretuke. Hykneoszuadocdarsl,
kpeatuHdpocdar, pochoenonmmpysar, kapoomonndocdar. buomornyeckas poas ATP. CBobomHas
sHeprusi rugpommuza AT® u apyrux opranmueckux QocdaroB. buonoruueckoe OKHUCICHHE.
Knaccugukarus mporeccoB OHOIOTHYECKOTO OKHCICHHS, JIOKATH3aNUs UX B KieTke. DepMeHTHI,
y4yacTBYIOUIME B  OHMOJIOTMYECKOM  OKHCIEHHM: OKCHJa3bl, a’poOHble U  aHa’pOOHbIE
JeTUAPOTEHA3HI, THJIPOKCUTICPOKCH1a3bI (mepokcuaassl, Karanasa), TIMOKCUTEHA3bI,
MOHOOKCHUT€Ha3bl (OKCHAa3bl CO CMEIIaHHOM (yHKIMEeH, ruapokcuiassl). CBOOOIHOE OKUCICHHE U
ero Owuosjoruyeckas poib. Yyactue nuroxpoma P-450 B MHUKPOCOMaTbHOM OKHUCICHHH
SHJIOTEHHBIX OPraHMYECKUX COEIUHEHHH U KCeHOOMOTHMKOB. OKHCIEHHME, COIpsUKEHHOE C
dochopunupoanuem AJ[P. CybGctpatHoe ¢dochopunupoBaHue Ha NpuUMepe  peaxiuid,
KaTaJIU3HPYyEMBIX TIUIEpATBIACTUI-3-(hochaTaeruAporeHa3oi " €HOJIa30M. [TonsTne
HHEPreTUYECcKOro 3apsaa kieTku. Llens nepeHoca 3JeKTPOHOB U MPOTOHOB BHYTPEHHEH MeMOpaHbl
MUTOXOH/IPHIA  (IpIXaTeNnbHash Ielb, peAoKC- Iienb). KOMIIOHEHTHI JbIXaTETbHON IIETH:
¢d1aBoONIpOTENHBI, Kene30cepHble Oenku, KodH3uM Q, muToxpomsl B, cl, c, aa3. Tomorpadus
JIBIXaTeNbHBIX TEPEHOCUYMKOB B peroKc-Tend. OKUCIUTENTFHO-BOCCTAHOBUTENFHBIC TTOTCHIIUAIIBI
JIbIXaTeNbHBIX MEPEHOCYMKOB. DHEPreTUYECKOe 3HaUeHUE CTYIEHYaToOro TPAHCIOpPTa 3JIEKTPOHOB
OT OKHCIISIEMBIX CYOCTpaTOB K MOJIEKYISIPHOMY Kuciopoay. OkucinurenbHoe GochopuimpoBaHue
B gpixarenpHOM 1enu. Koaddunument okucnutensHoro QochopunupoanusP/O, P/2e.
Jlokanu3anus IMyHKTOB CONPSDKEHHS OKHUCICHUS W (POCHOPHIMPOBaHHS B JBIXATEIBHON IeTH Ha
OCHOBaHUHU PEIOKC-TIOTEHINANIOB, JIel- CTBHS CeUU(DUUECKUX MHTHOUTOPOB (POTEHOH, aMHTAal,
antumuniiH A, mmaaua, CO, NaN3); Beigenenne 0eTKoBO-TUIUAHBIX KOMITIEKCOB. OpraHu3arus
KOMIIO-HEHTOB JbIXaTeIbHOM 11enu B Bue 4-x komruiekcoB: NADH-nerunporenassr (komrekce I),
cykuuHataeruaporenasbl (komruviekc II), muroxpomos Bcl (kom-tuekc III), nuToxpoMokcuaassl
(xommeke IV). Pomp kosH3MMa Q M IUTOXpOMAcB WHTETpaIui KOMIUIeKcoB. KommekTopHas
dbyakuust NAD+ u kosH3uMa Q B api-xarenbHO# 1ienu. [lonHbie u peynnpoBaHHbIE AbIXaTeIbHbIC
nenu. llpencraBrne-HUS O MeXaHU3Max COMNPsDKEHUS OKUCHeHHs ©u  QochopunupoBanus B
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JBIXaTENbHOM Lienu. XeMHOCMOTHYECKass Teopust Muruemna. DJIEKTPOXUMUYECKUI NPOTOHHBIN
rpagueHT kak dopma 3amacaHusi 3Hepruu. Ctpoenne ATP-cuHTazHOTO KOMIUIEKca. MexaHu3Mm
obpazoBanuss ATP. OOparumocTth peaknuu, Karanusupyemoir ATP-cunTazoit. Pa3zoOmienue
TpaHCmopTa dJeKTpoHOB U cuHTe3a ATP, nelictBue 2,4-muautpodenona. OxucieHue
nurornazMatudeckoro NADH B geixatenbrol nienw. [muniepondocdatHblii u ManaT-acrapTaTHbII
YEJIHOYHbIE MEXaHU3MBI.

OO0MeH yriieBo10B

Karabonusm  yrieBomoB. PacuieruieHne  yriaeBolOB B MHILEBAPUTEIBHOM — TPAaKTe.
Amunonutnueckue (EepMEHTHI: XapaKTepucTuka. BcachlBaHMe MOHOCAaxa-puaoB B TOHKOM
KUIIEYHUKE W WX JaJbHEWIIN TpaHcmopT. AHa’poOHOE pacllerieHHe TIJIFOKO3bl. [ JTHKONIN3.
Buyrpuknerounas — nokanmuszanus — nponecca.  OTHENbHBIE  peakUMM — [JIMKOJIM3a,  UX
TepMoJuHamMHuueckue xapakrepuctuku. Oxkucnenue [l-raunepanbaerua-3-gocdara, conpspk€HHOE
¢ ¢ochopuiupoBaHueM KapOO-KCHIBHOW TPYIIBL: MEXaHW3M compspkeHus. OOpaszoBaHue
dochoenonmupyBara. Pecunres ATP B peakumsix, katanusupyembix (ochorimmmneparkuHazon u
NUPYBaTKMHA30i. DHEpreTHdyeckuid OanaHc aHa’pOOHOTO TIIMKOJIM3a. Perynsmus riaukoiu3a Ha
ypOBHE TeKCOKuHa3bl, GdochodpykTokMHa3bIMUpyBaTKUHa3bl. Perenepamus NAJl+, poib
JaKTaTAeTUAPOreHa3sl B 3ToM mpouecce. OOpazoBanme 2,3- audocdornuuepara B LIYHTE
Panonopra-Jlto6epunra. Pacmierienne rimkoreHa (raukorenonus). CTpoeHHe, MeEXaHU3M
NEHCTBUS U PETYISIHS TIUKOreHPochHOopu- 1a3pl. DHEPreTHYecKuil OamaHc MpeBpameHHst OCTaTKa
TUIIOKO3bI B TJIMKOTEHE 10 J1akTaTa. buocunres rmukorena, poinb UJD-rmioko3bl. XapakTepucTUka
[JIMKO-TE€HCHUHTA3bl. PelUNpoKHas perysisdius paciielyieHusl U CUHTE3a [NIMKOI'€Ha, poJib TOPMOHOB
B 3THUX mporeccax. CnuproBoe OpokeHUE. DHIOTEHHBIM M 3K30T€HHBIN 3TaHod. Ponb medyeHu B
MeTaboau3Me 3TaHoja. | IroKoHeoreHe3. BHyTpuKIeTOUHAs JOKanmu3amus mporecca. Peakmmw,
yYacTBYIOIIME B TMPEOJOJICHUH HEoOpaTUMBIX cTaguil: obOpasoBaHue QochoeHoIIUpyBaTa,
bpykT030-6-PocdaTa, rmOK03bl. [TMIOKOHEOTeHe3 B TEUEHH, CKEIETHBIX MBIIIIAX W MO3TOBOH
TKaHU: OCOOCHHOCTH. Perymsumsi rmrokoneorenesa. Llukn Kopu (TIIOKO30aKTaTHBIM ITUKI).
Karta®o-ni3m nakTo3bl M TajnakTo3bl. [IBa myTu okucieHus (GpyKTo3bl B nedyeHu. HapymeHus
VIIEBOJHOTO OOMeHa. AdpoOHBIH MeTa0onu3M mupyBaTta. MUTOXOHAPUU: CTPYKTypa H
sHepreruueckue  ¢yakmuu.  OKHCIUTENbHOE  AekapOoKcumimpoBanuenupysara. CrTpoeHme
MyJIbTH(EPMEHTHOTONUPYBATIEIUApOreHa3oro  koMmiviekca.  CymmapHoe — ypaBHEHME U
SHEPreTUYECKUM OanaHc OKHUCJIUTEIbHOT0/IeKapOOKCUIMPOBAaHUAIUPYBATA. Perynsuus
AKTUBHOCTH MIUPYBaTACTUAPOT€HA3HOTO KOMIUIEKCA: KOBaJICHTHAsI Mo pUKaIus,
ajyocTepuueckuii Mexanums3Mm. llukn nuMoHHONW KuUCIOTHL. OTHENbHbIE pPEaKIUM LUK, HX
TEPMOJUHAMHUYECKHE XapaKTepucTUKU. CymMMapHOE ypaBHEHHE OKUCIEHHs aueTwiICOA B IMKIIE
Kpebca. HeoOxoaumMocTh aHAIUIEPOTUYECKUX IyTE€H, MOMOJHSIOMMX 3amac KOMIIOHEHTOB,
yyacTByloUIMX B mukie. 3aBucumoe oT ATP u OuoTMHa KapOOKCHIMpOBaHMENMpyBaTa —
aHAIUIEPOTUYECKUH MyTh CUHTE3a OKcanoaneTara. Posib [uKiIa TMMOHHON KUCTIOTHI B KaTaboIu3Me
yrieBofoB. AM¢ubonuyeckoe 3HaueHue nukia Kpebca. Perymsaumsa nuxna KpebGca Ha ypoBHe
IUTPATCUHTA3bl, W30LUUTPATIACTUIPOreHa3bl M 0- KETOIIyTapaTAernJpOoreHasHoro KOMILIEKCa.
[TenrozodocdaTHblil MyTh (reKc030-MOHO(OCGHATHBIN IIYHT) — aJIbTEPHATUBHBIN MyTh OKHCICHUS
II0K030-6- docdara. Bryrpukinerounas mokamm3amus mporecca. OTACTbHBIC PEaKIuu: X
TEpMOJIMHAMHUYECKHE XapakTepucTHku. CymMMmapHOe YypaBHEHHE MEHT030(oc(}aTHOrO MyTH.
[{uknuyeckuii xapakTep 3TOro IMpoliecca, y4YacTKU TIepeKpecTa C TIUKOIM30oM. Perymsnus
neHTo30(ochaTHOTO MyTH Ha YPOBHE IIIOK030-6-(hocdaraeruaporenassl. buoxumudeckas poib
neHTo30(ochaTHOro MyTH OKUCIEHUS TIFOKO3bI.

O0MeH TUIIHA0OB

Kara6onusm nunuaos. CtyneHuaToe paciieryieHue JUMUAI0B UM B JKeTy- JOYHO-KUILIEYHOM
tpakre.  Jlumonmutumueckue — QepmeHTh:  smmnaza,  Gocdonunaszpl,  COHUHOTMHUEIUHAZBI.
OMyJbrupoBaHue KUPOB, POJIb KETUHBIX KUCIOT. BcachiBaHUE POAYKTOB paclleIIeHUs JTUITHI0B
B TOHKOM KuuleuyHuke. TkaHeBOM sumonu3. Ydyactue B O3TOM IPOLECCE TPUTIULEPUI-,
JUTTUIUPUI- 1 MOHOTJIHMIIEpUAInNas3. Jlunonporennnnnasa mnia3Mel KpoBu. Poiib CBIBOPOTOYHOTO
aIb0OyMUHA B TPAHCIOPTE KPOBBIO KUPHBIX KHUCIOT. AKTUBHUPOBAHHME XHUPHBIX KUCIOT, POJb B
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sToM mnpouecce anminCoA-cunreraspl. TpancnopTt anuaCoA-Tpou3BOAHBIX >KUP-HBIX KHUCIOT U3
[IUTO30J151 B MUTOXOHJPUH, Y4acTUE KapHUTUHA. MeXxaHu3M [3- OKUCIEHHUS HACBIIICHHBIX >KUPHBIX
KHACJIOT C YETHBIM YHCJIOM YTJIEPOAHBIX aroMOB. OCOOEHHOCTH OKHCICHHS XKHPHBIX KHCIOT C
HEYETHBIM YHUCJIOM aToMOB yriiepoja. MeraGonu3M MPOMUOHOBOM KHUCIOTHL. OKHCIeHHE
MOHOCHOBBIX U TOJIN-CHOBBIX JXUPHBIX KHUCIOT. CyMMapHOE ypaBHEHHE [3-OKHCIICHUS XHPHBIX
KUCIOT. buocuHTe3 >KUpHBIX KHCIOT. CTpOeHUE KOMIUJIEKCAa CHUHTAa3bl KHPHBIX KHUCIOT. Poib
arnepenocsiero (ACP) Genka u ero 4-¢pochomanToTeHOBON «pydKn» B (PYHKIMOHHUPOBAHUH
MysnbTHGEepMeHTHOTO KoMiuiekca. Mcrounmkum NAJIPH mis OuocuHTE3a >KMPHBIX KHCIIOT.
OoOpa3oBanne ManmoHWICOA. MexaHu3M HapaliMBa-HMsI YIJIEPOJHOM LENU >KUPHOW KHUCIIOTHI.
[Muknuyecknii xapakrep OMOCHHTE3a >KUPHBIX KHUCIOT. YUeThipe 3Tama IMKIa: BOCCTaHOBJICHUE,
KOHJIeHCalus, AeTHIpa-Tanus, HaceimeHue. CymMmapHOe ypaBHEHHE OMOCHHTE3a MaJIbMUTHHOBOU
KHUCJIOTBl. DHEPreTUYECKUE 3aTpaThl HA CUHTE3 >KUPHBIX KUCIOT. Ponb mutoxonapuit u DIIP B
YAJIUHEHUH YTIIEPOJHOIO CKeJleTa MaJlbMUTHHOBOM KHCIOTHI U 00pa30BaHNE MOHOEHOBBIX KUPHBIX
KHCIIOT — MaJbMHUTOOJIEMHOBOM U oJienHOBOMU. [lecaTypaspl. Perymsmus mnpoiieccoB OKUCICHHS U
OmocuHTe3a KHUPHBIX KucinoT. OOpa3oBaHME W TMPEBpAICHHE KETOHOBBIX TEI: aleroaierara, [3-
TUAPOKCUOYTHpaTa, are- ToHa. buocunrtes riuuepodoconunuaos. Poas CTP B aTOM mporecce.
buocunTe3 chuHroQochOoIUNUIOB W TIHMKOIMNUAOB. buocuHTe3 XosectepuHa. Brytpukie-
TOYHas JoKanu3anus mnporecca. OOpazoBanue wu3oneHTeHwIIUdochaTa — aKTUB- HOU
W30MPEHOUIHON €IUHMIbI, YYacTBYIOUIEH B CHHTE3€ XOJECTepMHA M JPYTUX OHOIIOTHYECKH
aKTUBHBIX coequHeHuil (kapotuHouaos, BuTamMuHOB E, K u A). Tpu cragum B OuocuHTe3e
XoJIecTeprHa: 00pa30BaHHE MEBAJIOHOBOW KHCIOTHI, 00pa30BaHHE CKBAJIECHA, MHOTOCTYIIEHYATOE
mpeBpalieHre  JaHocTepuHa B xonecrtepuH.  OkcumerunrayrapuiCoA-penykraza — —
QUIOCTEPUYECKUN  (epMEHT, PperyJupyoIuid CKOpPOCTh CHHTE3a XojecrtepuHa. JIBa mytH
OuocHHTE3a TPHUAIWITITUIEPOJIOB: dbocdharuaubIit (a-rmunepodocdarHplii) u B-
MOHOAUWITIUIEPOIbHbIA. TpaHCHOPT CHUHTE3UPOBAHHBIXTPUALWITIUIIEPOJIOB U3 KHUILIEYHHKA B
KpoBb. OOpa3oBaHNe XUIOMUKPOHOB. bBHOCHHTE3 KEITYHBIX KUCIOT.

O0MeH OesikoB

OOmass cyrouHas TMOTpeOHOCT, B OelKax B3pOCIOro uyenoBeka. [lodHOLEHHBIE W
HEeNoJIHOLIEHHble  Oenku.  Pacmieruienne  OenkKoB B JKEIYJOYHO-KUIIEYHOM  TpakKTe.
[Tpoteonutuueckne ¢GepMeHThl. AKTHBALUS NENCUHOTEHA, TPUIICMHOI€HA, XUMHUTPHUIICHHOTEHA,
POKapOOKCUIIENITH A3, MpodiacTa3bl. TpUIICHH — KIIOYeBOM (EpMEHT aKTUBAallMM BCEX
npoepMEHTOB, CUHTE3UPYEMBIX MOJPKEITYI0UHOM *kKene3oil. BcackiBaHMe NMPOAYKTOB T'MIpOJIN3a
6enkoB. TpaHCIOPT aMHUHOKHUCIIOT Yepe3 MeMOpaHy KUIIEYHOTO AMUTENUs (CUMIOPT ¢ KATHOHAMU
HaTpusl) M JAPYrMX KIETOK (y-TJyTaMWIbHBIM 1MKi1). PaciienyieHue TKaHEBBIX OEJIKOB.
Buyrpuknerounsle mnporeasbl. buonornyeckoe 3HaueHue TkKaHeBoromporeonusza. Karabonusm
amuHokucioT. IlepeamunupoBanue. Pons BurammHa B6 B 3TOM mpouecce. [lezaMmuHupoBaHue
AMUHOKHUCJIOT M ero Tunbl. OKHUCIUTENbHOEIe3aMUHUPOBAHUETITYTAMUHOBONM — KUCJIOTHI.
Xapakrepuctuka L-rmyramataeruaporeHassl. OKUCIUTEIbHOEAE3aMUHUPOBAHUE TIPU  yYaCTHH
okcuaas D- u L-amunokucnor. JlekapOoKcH-THpOBaHUE aMHUHOKHCIOT, 00pa30BaHHE HEKOTOPBIX
OMoreHHbIx amMuHOB. Mertabonmu3m ammuaka. [lytn obe3BpexuBaHus aMMuaka. buocuHTe3s
MoueBUHBI (OpHUTHHOBBIA 1UKI KpebOca). CyMMmapHOe ypaBHEHHE CHHTE€3a MOYEBUHBI.
KartaGonu3M yriepogHOro ckeiera aMHUHOKHCIOT. [JIMKO- M KETOreHHble aMHHOKHUCIIOTBHI.
AMUHOKHUCIIOTHI, IpeBpariamomuecs B aietTuiiCoA uepe3 nupyBar: ajJaHUH, HUCTEHH, TPUNITO(aH,
CEpHUH, TPEOHWH, INIMOMH. AMMHOKUCIOTBHI, MpeBpamatwmuecs B ane-TiICoA  dyepes
areroaneTiCoA: ¢deHunanaHuH, THPO3WH, JHU3WH, TpUNTOo(aH, JEUIHUH. AMHHOKHCIIOTHI,
IIpEeBpallaloIINecs B 0-KETOINIyTapar: apruHUH, TMCTHAMH, TJIyTaMUHOBAas KHUCIIOTA, INIyTAMMHH,
OpOJIUH. AMHHOKHCIOTHI, MpeBpallaloliiecs B OKCajoalleTaT: aclaparuHoBas KHUCIOTA,
acrmaparuH. AMUHOKHCIOTBHI, IpeBpamiaiomuecs B (ymapar: (QeHuUIaTaHUH, THPO3UH.
OOpa3oBaHue akTUBHOrO cyib(dara mpu KaTaboiau3Me LHUCTUHA M LUCTeMHA. METHOHUH Kak
MeTuaupyooumii arent. O0pa3oBanue S-aJJeHO3MIMETHOHNHA U PEAKIINUHU, UTYIIHE C €r0 Y4aCTHEM.
Ponw TeTparuapodonmeBoit KucIoTel B MeTaboNMM3Me aMHUHOKHUCIOT. HacnencrBeHHbie e(EeKThI
MeTaboan3Ma aMMHOKHUCIOT. [IpeBpallieHne aMMHOKHCIOT B CIELUAIN3UPOBAHHBIE MPOMYKTHI.
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CuHTe3 cCepoTOHMHA U MeJlaTOHMHA. buocuHTEe3 MelaHUHOB. BUOCHMHTE3 TUPEOUIHBIX TOPMOHOB.
buocuHTe3 karexosaMuHOB. buocuHTe3 nonmamMuHoB. CUHTE3 KpeaTnHa M KpeaTnHuHa. CUHTE3
rema. O0pa3oBaHNE KOHBIOIaTOB INIMIIMHA U TaypUHA C KETUYHBIMHU KHUCIOTaMH.

O0MeH HYKJIEHHOBBIX KHCJIOT

Karabomm3M  HYKJIEMHOBBIX  KHCJIOT.  XapakTepuUCTHKa  Hykjea3  (PHIOHYKIIeasbl,
3K30HYKJI€a3bl, J€30KCUPUOOHYKIIEa3bl, puOOHYKIIEa3bl, PECTPUKTA3BI). Ob6men
Hykieosuadpocdaros. Paciienyienne mypuHOBBIX OCHOBaHWM. ModeBas KHCIOTa — OCHOBHOM
NPOAYKT KaTaOosiu3Ma IYyPUHOBBIX HYKJIEOTHAOB y uejoBeka. PaciiernsenHve mUpUMHUAMHOBBIX
OCHOBaHUM. bHOCHHTE3 IMypUHOBBIXHYKJIEOTU-10B. VICTOUHUKH a30Ta M yrjepoja B IypUHOBOM
nukie. [locnenoBaTenbHOCTh pe- akIUil B CHUHTE3€ MYPUHOBBIX HYKJIeoTHAOB. OOpas3oBaHue
docdopudozunnupo-pochara. Muozuamonodpochar (IMP) — npemmectBennuk AMP u GMP.
[IpeBpa-meane AMP u GMP mnox nelictBuem crnenuduueckux KWHA3 B HYKICO3UIIU- U
tpudocdarsl. Perynsmus OnocuHTe3a MypHHOBBIX HYKJICOTHUIOB MO HMPUHIUITY 00- paTHOW CBSI3H.
bruocruHTE3 NUPUMHUAMHOBBIX HYKJIEOTHIOB. VMCTOUHMKM a30Ta M yriiepoja B HNUPUMHUAMHOBOM
mukiie. Ypuauamonodocpar (UMP) — npeAmecTBeHHUK APYruX MUPUMHUANHOBBIX HYKJICOTH]IOB.
buocuHTes  1e30KCUPUOOHYKICOTHUIOB. YyacTHe B JTOM IMIpOLeCCEe THOPEAOKCHHA U
Tropenokcuapenykrassl. [lpeBpamenne dUMP B dTMP, poib TUMHAMIATCHHTETA3bl H
TuruipodonaTpeyKTassl.

IIpumepHBbIe BOIPOCHI K 3K3aMeHYy

1. depmeHTHI UX pOJIb B SIBICHUAX JKU3HEACATEIHHOCTH. CXOACTBO W OTIMYME B JCHUCTBUH
KaTaian3aTopoB ((hepMEHTOB) U KaTAIU3aTOPOB UHOU MIPUPO/IBI.

2. Crpoenne pepmeHTOB. OTHOKOMIIOHEHTHBIC U JIBYXKOMIIOHEHTHBIE (hepMeHTH. KodepmeHTHI.
Tunsl cBszeir Mexnay kodepmeHtamu u anodepmeHtamu. KodepMeHTh mNEpeHOCUUKH
BOZI0poioB U 3ekTpoHoB (PMH, ®AJl, HAJl, HAJI®), nepenocunku rpynn (ATO, HID -
caxapa u ap.).

3. DHepreruka oOMEHa BEIIECTB. YPOBEHb CBOOOJHOIN SHEPrHMHM B OPraHUYECKOMCOEIWHEHHH.

Makpospruyeckue coequHeHUs U Makpodpruueckue cBs3u. Poip AT® B sHeprermueckom

oOMeHe.

HykienHOBbIE KUCIOTHI, UX XUMHUECKUI cocTaB. McTopust OTKPBITUS U U3YyUCHHUSL.

5. XapakTepucTHKa MypHHOBBIX U MUPHINHOBBIX OCHOBAaHUH, BXOASIINX B COCTAB HYKJIEHHOBBIX
KHCIIOT.

6. Ilyrm pacnama HyKJIEHMHOBBIX KHCIIOT 10 CBOOOHBIX HYKJICOIH/IOB.

7. Mexanu3m 6uocuntesa JIHK. depmenTh! 1 OenkoBble PakTOPbI, yHaCTBYIOIINE B PEIUIMKALIUH
JIHK.

8. buocunre3 PHK (Tpanckpumnuus). Jlokanusanus npouecca B KJIETKE; CTPOEHHE, CBOWCTBA M
MexanusMm neiicteus PHK-monumepassi.

9. OOmeH 0enKOB M HYKJIEHMHOBBIX KHCIIOT B KJIeTKe. 3Ha4eHHe OeIKOBOro 0OMeHa.

10. Ilytm m MexaHM3MBI MPHUPOJHOTO CHHTE3a OeNKoB. MaTpudHas TeopeMa W cxema CHHTEe3a
0EJIKOB.

11. Ponw pubocom B OnocunTese O6enka. CTpoeHune u cBoiicTBa pudbocom, xapakrepuctuka PHK u
0€IKOB, BXOAIIMX B COCTAB CyOUaCTHUILl. DTarbl TPAHCIIALINY.

12. MexaHHU3M NEPBUYHOTO OMOCHHTE3A YTIICBOJOB M €T0 SHEPreTHIECKOe 00ecIeueHue.

13. OOmen yraeBozoB. IlyTu pacnajga nonucaxapuaoB U OJUTOCAXapHI0B.

14. O6meH NUPOBOHUTPATHON KUCIOTHI. [ TMKOIM3 U MIMKOTEHOU3.

15. OOmias xapakTepuCTHKa YTIIEBOAOB U UX KJIaCCH(PUKAIIUS.

16. OOmias xapakTepuCTHKA Kiacca JUIHUIOB, X Kiaccuukanms. JIokanu3aius JINTUI0B BKIETKE
U UX OMOJIOTHYECKOE 3HAYCHHUE.

17. OyHKIMM TATHAIOB.

18. OOmeH Tpurnuuepu0B. I'HAPOIU3 UX NPU YUACTUH JTUMA3bl U aJTUICTEPaA3bI.

19. Crepupl, MX COCTaB U CTPOCHHE, CTPYKTypa U oOpa3oBanue. OOMEH MpH ydacTHH (HepMEHTOB.

e
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20. ®ochonunuapl, UX CTPYKTypa, OHMogoruyeckas posib. Mexanu3m OMOCHHTE3a U MyTH pacraja B
OpraHusMe

21. I'MMKONMMIHUBI, UX COCTAB U CTPOEHHUE, OMOIOTUYECKas POJib, 0OMEH INIMKOJIUITH/IOB.

22. buonorn4eckoe OKHUCIEHHE, KI1acCU(UKAIHS TPOLIECCOB.

23. CormpspkeHHe OMOJIOTUYECKOT0 OKHCIEHUS ¢ (OoCHOPIIUPOBAHUEM B MPOIIECCaX TIUKOIH3a U B
MHTOXOHAPHAIBHOM armapare.

24. Jlokanu3auusi OKHCIHUTENBHOTO (ochHOpMIMpOBaHUS B KIETKE. MeEXaHHU3M COMPSHKEHUS
oKkucieHus ¢ GochoprmIMpoOBaHUEM.

25. TlenTuaHble TOPMOHBI, CTPYKTYpa U GYHKIIUU, MEXaHU3M JCHCTBUS.

26. IIpoune ropMOHBI, UX CTPYKTYpa U MEXaHU3M JCHCTBHSL.

27. B3auMoCBS3b U peryisinus oOMeHa BEIIEeCTB.

YTBepaxkaeHo
Ha 3acenanuu kadgeapsl
Buoxumum 1 6HOTeXHOJIOT I

3aB. kadenpoii

BAIIKUPCKUH FOCYI[APCTBEHHBIﬁ YHUBEPCUTET
BUOJOIT'MYECKUU ®PAKYJIBTET
JK3amMeHanHOHHas ceccus 20 /20
Jucnunuauna JluHamMudeckasi 0MOXUMMSI
JKk3aMeHAIMOHHBIN OmeT Ne 1

1. 1.buonoruueckoe okuciaeHUe, KIacCuUKaIMs MPOLECCOB.
2. O6Mmen yriesoos. IyTu pacnana HoaucaxapuioB M OJUTOCaXapuIoB
3. 3anummure peakiuu 00pa3oBaHUs 3aMEHUMbBIX AMUHOKHCIIOT

HpI/IMepHI)Ie KpUTCPUN OLCHUBAHUA OTBETA HA 3K3aMCHC (TOJ'II)KO 1 TCX, KTO YUYHUTCA C
UCMOJIb30BAaHUEM  MOJYJbHO-PEUTHHIOBOM CHUCTEMbl OOyYeHHs] W OLEHKH YCIIEBaeMOCTH
CTYJEHTOB):

Kputepun onenkn (B 6aj1ax):

- 25-30 6aJ1J10B BHICTABIISIETCS CTYJIEHTY, €CJIA CTYJIEHT Jall IOJHBIE, Pa3BEPHYTHIE OTBETHI HA
BCE TEOPETUYECKHE BOMNPOCHl Oumiera, MPOJEMOHCTPUPOBAN 3HaHUE (YHKIMOHAIBHBIX
BO3MO’KHOCTEH, TEPMUHOJIOTHH, OCHOBHBIX 3JIEMEHTOB, YMEHUE IPUMEHATh TEOPETUUECKUE 3HAHUS
IpU BBIOJHEHUM TMpakTUyeckux 3anaHui. CTyaeHT O0e3 3aTpyJHEHUIl OTBETWJI Ha BCe
JOTIONTHUTEIbHBIE  Bompochl. [IpakTudeckas yacTh paOOThl BBHIMOJIHEHA TMOIHOCTHIO —0e€3
HETOYHOCTEH U OIIHNOOK;

- 17-24 6an110B BBICTABISETCS CTYACHTY, €CIIU CTYJEHT PacKpPbLT B OCHOBHOM T€OPETHYECKHE
BOIIPOCHI, OJTHAKO JOIYIIEHBI HETOYHOCTH B OIPEACIICHHH OCHOBHBIX MOHATHH. [Ipm oTBere Ha
JOTIOTHUTEIbHBIE BOMIPOCHI IOMYIIEHBI HEOOIbIINE HETOYHOCTH. [Ipy BBHIMOTHEHUH MPAKTUIECKON
4acTH paOOThI TOMYIIEHBI HECYIECTBEHHBIC OIIHOKH;

- 10-16 GanyioB BBHICTABISETCA CTYACHTY, €CIM NpPH OTBETE HA TEOPETHUYECKHE BOIPOCHI
CTYJICHTOM JOMYIIEHO HECKOJBKO CYIIECTBEHHBIX OIMMMOOK B TOJKOBAHHHM OCHOBHBIX TOHSITHMA.
Jloruka W TIOMTHOTAa OTBETa CTPAJAIOT 3aMETHBIMU H3bSHAMU. 3aMETHBI MpoOeiabl B 3HAHUU
OCHOBHBIX METOJI0B. TeopeTruueckre BOIPOCHl B IEJIOM H3JI0KEHBI JOCTATOYHO, HO C MPOITYCKaMH
MaTepuana. VIMerTcs NpHHIMNHUATIbHBIE OMIMOKM B JIOTHKE IOCTPOCHHS OTBETa Ha BOIPOC.
CTyneHT He penu 3aauy Wi IpH pellieHnn AONYyIEeHbl IpyOble OIINOKY;

- 1-10 6anj0B BBICTABISETCS CTYACHTY, €CIM OTBET HA TEOPETUYECKUE BOIPOCHI
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CBUJICTEJILCTBYET O HEMOHMMAHMM M KpailHE HEMOJHOM 3HAHMM OCHOBHBIX IMOHSATUNA U METOMOB.
OOHapyXuBaeTcs OTCYTCTBHE HAaBBHIKOB NMPHUMEHEHUS TEOPETHMUYECKUX 3HAHHUM IMPHU BBITOJIHEHUU
MpakTUYeCKuX 3alanuii. CTyJIeHT HEe CMOT OTBETUTh HU Ha OJIUH JOTIOJHUTEIBHBIN BOIPOC.

IIpuMepsbl TECTOBBIX 3a4aHUM 110 TeMe: «O6MeH 6e/IKOB»

1. AMHUHOKHCIIOTOH, KOTOpast B BOAHOM PacTBOpE B OOJIbIIEH CTENEHH MPOSBISET OCHOBHBIC

CBOﬁCTBa, SABJIACTCA ...

1. Aprunun
2. Tupo3suH.
3. Acnaparun
4. Banun

2. Jlna oOHapyKeHUs aMHHOKMCIOT B OTJAEIbHBIX MOPLMIX PACTBOPOB IOCIE IPOBEACHMUS

Tuapojamr3a OejlKa U BX XpOMaTOI"pa(I)I/I‘ICCKOl"O pasaciICHUuA UCIIOJIb3YCTCA ...

1. Peakuust ¢ HUHTHJIPUHOM

2. buyperoBas peakuus

3. KCaHTONPOTENHOBAs PEAKLUs

4. peaxkuus ¢ peaktuBoM CenarBaHOBa

3. benku, cocrosimue 601ee 4eM U3 OJHOM TMOJUMETHIHOM 1IEeNH, Ha3bIBAIOTCS:
1. [TonudyHKIIMOHATEHBIMH.

2.0uroMepHbIMHU.

3.IlonumepHBIMU.

4. CUHTETUYECKUMH.

4. HOCHGI[OB&TCJ'IBHOCTB AMHUHOKHUCIIOTHBIX OCTAaTKOB B HOJUIICIITUAHBIX MOEMAX OIPCACIACT

CTPYKTYpy Oernka:

(@) DN AW~

AW N —

1.Tpetnunyro.
2. Bropuunyto.
3. IlepBuunyto.
4.YeTBepTUUHYIO.

. KpOMe TIIMIMHA BCE aMHMHOKHUCIIOTBI BXOJAIIIME B COCTAaB OCIKOB SABJISIOTCS:

. JleBoBpamarommumMmn n30MepamMmmu

. Umerot D-xoHpurypanuto

. OnTuyeckyn HEaKTUBHBI

. Umerot L-xonurypanuio

. SAABnsrores L- man D-aMuHOKHCIOTaMH

. K amunokucnoram ¢ ruipooOHBIMH pajvKalaMyd OTHOCSITCSI:

. TeHTINH

. BalIuH

. acmaparuHoBas KUCI0Ta
. TU3UH
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5. apruHuH

7. Kakue nBeTHbIe peaklii MO>KHO HCIIOJIB30BATh JJIs1 OOHAPYKEHUSI OEITIKOB:

. OuypeToBy1o
. KCAHTOIIPOTCHHOBYIO

. Muiona
. JlJamGepra-bepa

AW N —

8. UeMm ompenensercs MUIeBas IEHHOCTb O0EIKOB?

. QMMHOKHCJIOTHBIM COCTaBOM
. HAJTMYUEM 3apsiia OSIKOBBIX MOJICKYIT

. BO3MOKHOCTbIO pacuierienus B )KKT

. IOPSIIKOM YepeIOBaHUsI aMUHOKHCIIOT B MOJIEKYJIe Oelika
. MOJIEKYJISIpPHOM Maccoit 6enka

DN AW N~

9. O0bscHUTE TPUYUHBI OSIBICHUS OKPACKH MPU MOJ0KUTEIbHON HUHTUAPUHOBOM peaKiuy.

10. Ilepeuncnure HezameHumbie AK.

11. Hammure 06p330BaHI/I€ TPHUIICTITUAOB U3 aJlaHHWHA, (beHI/IJ'IaJ'IaHI/IHa U I'IMIIMHA.

IIpuMepbl KOHTPOJIbHBIX 3aJaHUI N0 TeMe: «O6GMeH HYK/IEMHOBBIX
KHMCJIOT»

1. Kakue xuMudeckue COCIUHECHUA O6p213y1—OTC5[ IIPpU MOJIHOM THAPOJIN3C HYKIICUHOBBIX KHUCJIOT!:

1. ITypuHOBBIE OCHOBAHHUS

2. AnenosuHTtpudochopHas KMcIoTa
3. IlenTO3BI

4. ®ocdopHas KucIoTa

2. Kakumu CBSI3SIMU COCIUHSIIOTCS MEXKIY COO0M MOHOHYKJICOTH/IBI, CO3/1aBasi INHEHHBIC
MTOJIUMEPBI:

. MonHbpIMU

. 3'5"-hochoamprpHBIMH;
. upodocdaTapiMu

. Bonopoaueimu

. Koopaunanuonusivu

DB WN —~

(98]

. Kakue ¢pusnueckre n3smeHeHus: BO3HUKAIOT pu AeHaTypauuu JHK:

. I3MeHeHune crnekTpa MnoriomeHus
. 'unoxpomusIit 3pdexT

. l'unepxpomuslii 3¢ ekt

. YBeIMYEHUE IUIaBy4Yei IUIOTHOCTH

AW N —
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DN B~ WN = 9] DN B W=

AW N —

O N AN W N —

. YBeIMYEeHrEe OTPULATEIIBHOTO yIila BPaleHHs MIJIOCKOCTH MOJISIpU3aLUN
. Kakoi1 u3 yka3zaHHbIX yriieBooB BXoauT B coctaB PHK:

. anbda-D-pubodypanosa

. PamHo3za

. anbda-D-dpykrodypanosa

. amp(a-D-2-ne3okcupudodypanosa
. anbda-D-ranmakronupanosa

. Kakue u3 MNEPCUNCIICHHBIX COCI[I/IHGHI/If/'I SABJIIFOTCS HYKJICO3UAAMMU:

. AJleHO3UH

. 2-71C30KCUTUMUIHH

. Anennnpubonykieo3uaMonodocdar
. HAM®

. Hutuaun

. Kakue coennHeHus SBISAIOTCS 1€30KCUPUOOHYKIIeo3uardochaTamu:

. JIr 1D
JIAT®
AJID

JIUT®

. Kakne aMHMHOKHCIOTEI MNPUHHUMAIOT Yy4aCTUC B OHocHHTE3E MYPUHOBBIX OCHOBAaHUI:

. AnlaHuH

. 'muunna

. Acnaparun

. JInzun

. 'myramun

. Kakue xkoMnoHeHTbl He0OX0JUMBI JI OCYIIECTBIICHUSI HAYaJIbHOW CTaJAMM OEIKOBOIO CUHTE3A -

aKTHUBallUKl aMHUHOKHCIIOT:

O DN D W N =

A wp R

. 20 amuHokucnoT, pepmentsl amuHoauunTPHK-cunterassl, TPHK, AT®, Mg 2 +
. 20 amunokucnor, TPHK, I'T®, Ca 2+

. 20 amuHOKHCHOT, pepmerTsl amuHoaITPHK-cunTeTassl, Mg 2+

. 20 amuHOKUCIOT, 20 aMuHOALIUIIAAeHUIATOB, M g2+

. 20 amuHokucnor, amuaoanuia-TPHK-cuaTere3sr, ATO

. HazoBuTte ncroununku 2 u 8§ aTOMOB a30Ta B COCTaBE MHO3MHOBOM KHCIIOTHI

. N10-popmun-TT ®K

. N5-N10-metenun-TT' @K
. acrlaparuHoBasi KUCIIOTa
. TIIyTAMHHOBAsT KHCIIOTA

10. Kakoi 13 ruCTOHOBBIX OEJIKOB HE y4acTBYeT B 00pa30BaHUM HYKJI€OCOMBI

l.

HI

2. H2a
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3. H26

4. H3

5.H4

11. YTo mpoucxoauT Ha CTaJUH MOCTTPAHCIALMOHHON MOTUUKAIINK TpU OHOCHHTE3e Oenka
1. nuccounupyeTpruOoCcoOMalIbHBIA KOMILIEKC Ha OOJIBIIYIO U MATYIO CyOheTMHHIIBI

2. aktuBupyetcss PHK-nonumepasa 1151 CHHTE3a HOBOM MOJIUMENTUHIHON MOJIEKYJIbI

3. mpoucxoasT mporecchl (HOPMUPOBAHHSI HATUBHON CTPYKTYPBI OEITKOBON MOJIEKYIIBI

12. Kak onpenenuts B ruaponu3ate HK npucyrcrsue dhocdator?

13. 3anummre CTPYKTypHYIO (hOpMyTy TyPHHOBOTO OCHOBAHHS

IIpuMepbl KOHTPOJIBHBIX 3aJaHUH 110 TeMe: «OO6MeH yrjieBoA0B»
1. I3 mepeyucneHHbIX yTBepKACHUN BEIOEPUTE MPaBUIIbHOE:

. CocTaBHOI KOMIIOHEHT LIEJUTIOJIO3BI - alb(a-TJII0K03a

. Ilpu KUCIOTHOM TrUApOIHN3e KpaxMana 00pa3yeTcsi MaabTo3a

. Ilpu neficTBUM Ha MaJIbTO3y MajlbTa3bl 00pa3yeTcs alb(ha-TIrK03a

. IlpoxykTamMu THAPOIIN3a KpaxMalia ¥ TIIMKOTEHA SBIISIETCS TajlakTo3a

A WN =

\9)

. Kakue u3 HUKCTICPCUYNCIICHHBIX COGI{I/IHGHI/If/'I OTHOCATCS K TOMOITOJIMCaxapruaM:

. Kpaxman, rnukorexn

. XOHJIpOUTUHCYIb(DAT, THATYPOHOBAS KUCIOTA
. lenmrono3a, aMUJIONIEKTUH

. Keparancynsdar, renapun

AW —

3. bnarogaps kakoMy ()€pMEHTY IIIOKO03a 33IePKUBACTCS B KIIETKE:

. 'excoxnnaze
. Anpnonase gppykro3o-1,6-6uchocdara
3. ®ocdaraze rrrok030-6-pocdara

[\

4. Mytaporanus — 3T0...

1.MI3MeHeHue yAeIbHOro BpallleH!s P PACTBOPEHUH MOHO3 B BOJIE
2.00pa3oBaHue pa3IMYHbIX TUKINYECKUX (OPM MOHO3

3. Pacuienienue onurocaxapuaoB HAa MOHO3bI

4. O6pa3oBaHue Pa3IMYHBIXTAYTOMEPOB

5. Kakoil KOMIIOHEHT MOJIOKa HapyIlIaeT MUIIEBAPEHHE Y JIUII, HE MIEPEHOCIIIUX MOJIOKO:
1. Caxapo3za

2. JlakTo3a
3. ManbT0o3a
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AW N —

~

AW N —

1

. Tperanosa

. Kakue (yHKIIUM BBINOIHSIET LIEJUII0JI03a B OPraHU3Me UelIOBEKa:

. DHEPreTUYECKYI0

. Ctumynsnuus NepucTaaIbTUKH KMIICUHUKA
. [Imactrueckyro

. Kontponbs MoueBnHOOOpa3oBaHus

. Uto sBiIsIeTCA KOHEUHBIM IPOYKTOM NepeBapuBanus kpaxmania B JKKT:

. 6era-D-rmroko3a
. ab(ha-TIII0KO03a

. MAJIbTO3a

. Tperauosa

. K kakomy s3¢dpdexty npuBoaut ¢hochopunnpoBaHme IFOKO3bI TEKCO- WU TTIOKOKWHA30M:

. YBCIIMUCHUIO CIIOCOOHOCTH MMpOXOaUThb 4YCPEC3 MeM6paHLI H, TaKUM 06p330M, K JIydquIemMy

MOCTYINJICHHUIO I'JIFOKO3bI B Pa3JIMYHBIC KJICTKH

2
3

. CHIDKEHHUIO META0O0INYECKOH aKTUBHOCTH TUIFOKO3BI  OOJIETUEHHUIO €€ JACTIOHUPOBAHUA
. CHIDKCHHIO CIIOCOOHOCTH TJIIOKO3BI IMPOHUKATDL 4YCPC3 HUTOINIA3MAaTUUCCKHC MGM6paHI)I u,

TaKHUM o6pa30M, 3aACPIKKE I''TFOKO3bl BHYTPU KIICTKHU

9.

AW N —

['e B KJIeTKE JTOKAIM3YIOTCS (DEPMEHTHI IIUKIIA TPUKAPOOHOBBIX KHCIIOT:

. B IUTO30J1€

. B MEKMEMOPaHHOM IIPOCTPAHCTBE MUTOXOHAPHIA
. B MATPUKCE MUTOXOHAPUI

. B DHJIOIUIa3MaTHYECKOM PETUKYIIyME

10. Uto oOecreunBaeT 3HAYNTEIbLHAS Pa3BCTBJICHHOCTb MOJICKYJIBI I'NIMKOI'CHA!

1
2
3

1

. BO3MOXHOCTb OBICTPOI MOOMIM3AIIMHY TIFOKO3bI U PEIIEHHEe OCMOTHUECKOW MPOOIeMbl
. YMEHbIIIEHUE SHEPTeTUYECKUX 3aTpaT MPHU €€ CUHTE3E
. YBEJIMUEHHE YHEPreTUUYECKOT0 BBIX0/1a P MOOMIIN3ALIUH TIIIOKO3bI

1. Kakyro nundopmanuio naet noioxurenpHas peakius CennBaHoBa.

12. 3anumure GpparMeHT MOJIEKYJIbI LIEJUTFOJI03bI.

IIpuMepbl KOHTPOJIbHBIX 3aJaHUI N0 TeMe: «OGMeH JTUIMHUJ0B»

1. HeliTpanbHble )KUPBI — 3TO. ..

AN

CJIOXKHBIC 3(1)I/IpI)I OTUJICHTJIMKOJIA U dKUPHBIX KHCJIOT
CJIOXKHBIC B(I)I/Ipbl TJIIMIOCPUHA U JKUPHBIX KUCIIOT

CJIIOXKHBIC 3(1)I/IpI)I MOHOATOMHBIX CITMPTOB W JXUPHBIX KHCJIOT
CJIOXKHBIC B(I)I/IpLI JIFOOBIX CIIUPTOB U JXUPHBIX KHUCJIOT

2. (DOC(bOJ'II/IHI/IILBI noApa3aACiIsIrOTCA HaA. ..

1.

riuuepodochonunuasl 1 cPUHropocOTUIHIbI
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2.
3. »TaHosaMUH(POCHOIUTTHIBI B THATUI(HOCHOTUITHIBI
4. wunosutdochomunuas 1 chuHrodochoNIUIIIbI

ATUIICHIIIUKOIb()OCHOTUIUIBI ¥ ALETHIXOMUH(OCHOIUTHBI

3. JIss onTUMAaIBHOTO PACIISIUICHHS TUHI0B HEOOXOIMMBL. . .

1
2
3.
4

KOaryJsiHTbI — COJIK JKUPHBIX KUCJIOT
OMYJIbI'aTOpPbI — JKEITYHBIE KUCIOThI
OMYJIbIraTOpPhI - MIPOU3BOJHBIC INTMIICPUHA
CTa6I/IJ'II/I3aTOpI)I - IIPOMU3BOAHBIC HYKJICOTH 1A

4. IIpu b-oKHUCIIEHNH )KUPHBIX KUCIIOT MOJTYYaeTcs. . .

NS

ami-KoA u anetuin-KoA

ammi-KoA

HU3KOMOJICKYJISIPHBIE KUCITOTHI

CMeCh MOHOKapOOHOBBIX M TUKAPOOHOBBIX KHCIIOT

5. B ogHOM LIHKIIE ouocuHTE3a JKUPHBIX KHUCJIOT IMOJTYYar0TCA. . .

AN

anetnin-KoA u manonmin-KoA
Oytupun-KoA
MastioHmI-KoA
Ooytupun-KoA u anerun-KoA

6. CKOJIBKO KKaJl SHEPTUH BBIAEISETCS IPU pacuierieHuu 1 r. sxkupa?

1. 3,4 xxan
2. 4,1 kkan
3. 9,3 kkan
4.17,6 xkkan

7. BeibepuTe npaBuiibHYIO (hOPMYITY HAIbMUTHHOBOW KHCIIOTHI

2. CI5H35COOH

3. C16H35COOH

4. C15H34COOH

5. C17H33COOH

6. CISH31COOH

8. Kakum o0pa3zom npoucxoaut nepeHoc auetms —KoA 13 MUTOXOHAPUHN B IIUTOILUIA3MY B X0OJ1€

CHUHTE3a JKUPHBIX KUCIIOT

agbrwbE

WD B~ W= O

ITpu ydactum nurpara

IIpu yyacTun KapHUTHHA

[Tpu yyactum riuuepodochaTHOro MexaHu3Ma
[Tyrem akTUBHOTO TpaHcmopTa ¢ 3aTpatoit ATO
B Buge manonuin-KoA

. TpancnoptHas opma xoJjiecTeprHa U3 MeYeHU B IepupepUIeCKue KIECTKH
. JITTHIT

. XMJIOMHKPOHBI

. JIITOHII

. JITIBIT

. AIbOYMUHBI
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10. Kakoe a30TucToe coelMHEeHNE NPUHUMAET y4acTue B KapOOKCHIMPOBaHUH aleTii-KoA B
XO/Ie CHHTE3a KHUPHBIX KHCIOT

1.0uoTuH

2. KapHUTHH
3.cepuH

4. xpeaTud
5. KapHO3UH
6. METUOHUH
7. XOnuH

11. lepBas peakuus Ha MyTH META0OIMUECKUX MTPEBPALLICHUNA TTTUIIEpUHA

1. pochopunupoBanue
2. BOCCTAHOBJICHUE

3. OKHUCJIEHUE

4. alIMpoOBaHUE

5. METHIIMpPOBaHUE

Huctunnuna «/lunamuueckast OMOXUMUSD MPECTaBICHA TPEMST MOAYJISIMH.

Mopnyns 1. buosneprerrka

[Ipu u3y4eHUH 3TOr0 MOIYJS CTYAEHT JOJKEH MOATOTOBUTHCS K CEMHUHAPCKUM 3aHSITHUSM.
B koHIe WM3ydeHUs MOAYNS IOJDKEH TMOATOTOBHTHCS K KOJUIOKBUYMY B BHJE TECTUPOBAHHS WU
cobeceIoBaHuUs.

Monyib 2. O6MeH 0€lIKOB U YIJIEBO/IOB

[Ipy wu3ydeHuHu 5TOrO MOAYNS CTYIAEHT JOJDKEH TOATOTOBUTHCS K CEMHUHAPCKUM U
NPaKTUYECKUM 3aHATHSIM. B KOHIlE HM3y4eHHsS MOJIYJsl JOJDKEH TOATOTOBUTHCS K HTOTOBOMY
TECTUPOBAHUIO.

Moaynb 3. OOMeH HYKJIEMHOBBIX KUCIIOT U JIMITHJIOB

IIpy wu3ydyeHUH HTOro MOAYJs CTYAECHT JOJKEH IOJArOTOBUTHCS K CEMHUHApCKUM U
NPaKTUYECKUM 3aHSATHSIM. B KOHIlE HW3y4eHHsS MOJIYJSl JOJDKEH TOATOTOBUTHCS K HTOTOBOMY
TECTUPOBAHUIO.

JlabopaTopHbie padoThl MO TUCHUILTHHE «/HHAMIYecKAas OHOXUMUS»
Pabota Nel (8 gacos)

DHepreTUYecKuii 0OMeH

1. OtkpeiTHe HeKOTOpBIX cyOcTpaToB L[TK (JTMMOHHOMN M IHTapHOM KHUCIIOT).
2 Oo6napyxenue HA I+

2. CrniuproBoe OpoxeHue.

3 MacJstHOKHCI0€ OpOKECHHE.

PaGota Ne2 (4 gaca)
OOMeH 0elTKOB 1 aMHHOKHCIIOT
1. OmnpeneneHre aMMHHOTO a30Ta B OHMOJOTHYECKHX >KUIKOCTSIX HUHTHAPUHOBBIM
METOJIOM.
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Pabota Ne3 (4 gaca)
OOMeH HYKJIEHHOBBIX KHCIOT
OnpeneneHre MOYEBOM KUCIOTHI

PaboTa Ne4 (8 gacoB)

OOMeH yrIeBoI0B

1.06Hapy)eHHe IPOITYKTOB APOIIKEBOTO COPAKMBAHUS TITFOKO3BI
2.00HapyxeHUE MOJIOYHOU KUCIOTHI

3.KonmdecTBeHHOE OMpe/eNieHIe MTUPOBUHOTPAJHON KHCIOTHI

Pa6ota Ne 5 (8 wacoB)

OOMeH TUnuI0B

1. OGHapykeHue xoJiecTepruHa

2. OOHapyXeHUE KEITYHBIX KUCIOT
3. BnusiHue sxemuu Ha )KUPBI

Kpurepum ouenku:

3amura Kaxaoi 1abopaTopHOil pabOThI OIIEHUBAETCSI MaKCUMaIbHO B 10 OGaymoB

9-10 0amioB BBICTABISETCA CTYIEHTY, €CIIM BBIIOJHHI J1a0OpaTopHyl0 padoTy,
KOHTPOJIBbHOE 3aJaHHe, IPOJEMOHCTPUPOBAI YBEPEHHOE BIIAJEHHE METOAMKOH U
ycTpoicTBOM npubopa. OTBETHII Ha BCE BOIPOCHI

6-8 OaoB BBICTABISETCS CTYACHTY, €CIIU BBIMOIHIII Ja00paTOpHYIO paboTy, KOHTPOJIBHOE
3a/laHue, IPOJAEMOHCTPUPOBAJl YBEPEHHOE BJIaJICHUE METOJIUMKON M yCTPOMCTBOM IpuOOpa.
OtBetun Ha Bce Bompochl. IIpu oTBeTe Ha BOMPOCHI AOIMYCKAeT HErpyoOble OMIMOKH U
HETOYHOCTH.

3-5 OaIoB BBICTABIISICTCS CTYACHTY, €CIIH BBIIOIHII Ja00OpaTOPHYIO paboTy, KOHTPOJIBHOE
3a/laHue, MPOIEMOHCTPUPOBAJ YBEPEHHOE Bia/IeHUE METOANKOMN U yCTpOcTBOM Hpudopa.

0-2 - OammoB BBICTABISETCA CTYJCHTY, €CIM HE BBINOJIHWI JIAOOpAaTOPHYIO padoTy,
KOHTPOJILHOE 3aJIaHHe.

Tembl 111 BBICTYIUICHHH HA CEMHHApax

«DHepreTnueckuii ooOMeH» (4 Jyaca)
1. Opranuzaius 3JeKTPOH-TPAHCIIOPTHOMN JbIXaTEeIbHOM HenH. MexaHu3M COMpPSKEHUS
OKHUCJIeHUS U (HOCHOPUIUPOBAHHUS.
Crpoenne AT®-cuHTA3HI.
CBobosaHoe okuciieHue. PazoOiieHne okucinenus u GpochopuanpoBaHus.
MukpocoManbHOE OKUCIICHHE.
TOKCHMYHOCTh aKTHUBHBIX (POPM KUCIOpOAA
[TepekucHoe oKuCHEHNE

«MeTaboa13M aMUHOKHUCIIOTY

[{uk1 cuHTE3a MOYEBUHBI.
OOMmeH rucTuvHa U TpunTodaHa.
OO6MmeH (peHHNaNaHWHA U TUPO3UHA.
[TpuurHBI BOSHUKHOBEHHS (DEHUITKETOHYPUHU, ATKANTOHYPUH, THPOZUHEMHUIA.
CuHTe3 KpeaTnHa.

oM wN

arLONOE

«MeTaboan3M yriIeBO0B
1. I'mukosumasel. [ mukoans.
2. KatabGonu3m riaroko3bl B MPUCYTCTBUU KUCIOPO1a. DHEPreTHUECKU BHIXO/ MPOIIECCOB.
3. Tlporecc rIrOKOHEOTeHE3a.
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Huxn Kopwu.

Peryrsinust mporieccoB TIIMKOIN3a M TIIOKOHEOTeHEe3a.

MeTab0mm3M TITUKOTeHA.

OcoOeHHOCTH 0OMEHA TITIOKO3bI B Pa3HBIX TKAHSX.

Perynsiius yrieBogHoro oomena. CocTosiHUE YIIIeBOJJHOTO OOMEHa MpH 1uadere,
TOJIOJJaHUA

N OA

«MeTaboIn3M JIUIIHI0BY

1. Metab0oau3M )XKUPHBIX KUCIOT. O, B U ® - OKKCIEHUE KUPHBIX KUCIIOT.
DHepreTUYecKuil BHIXO/I.
buocuHTe3 )KUPHBIX KUCIOT.
OOMeH TpHAIITIIMIEPHHOB, (OCHOTUIHIOB, TIUKOIUTHIOB.
Crepounpl. yHKIMHM U 0OMEH XOJecTeprHa B OpraHu3Me.
OO6pa3oBaHue U (QYHKIMH JKESITIYHBIX KHCIIOT.
Knaccudukanus, merabonusm u QyHKIUU JIUTTOTPOTEHHOB.
JucnunonporenHeMun. ATepoCcKIepos.
«Perynauus Mmeraboanzmar»
1. CrpykTypa u OMOCHUHTE3 HEKOTOPHIX OCHOBHBIX TOPMOHOB Y€JIOBEYECKOTO
OpraHus3Ma.
2. PerynsaTopHBIC MOTHIICTITHIBI
KannukpenH-KMHUHOBAs U pEHUH-aHTMOTEH3UH-AJIbI0CTEPOHOBAS CUCTEMBI
opraHusma.
WuTerparus oOMeHa BEIIECTB.
CrpaTeruu peryisiui IoTOKa MeTab0IuTOB
MexaHu3Mm JIeHCTBUS TOPMOHOB.
Perynstopusie nentuibl.
WuTerparus oOMeHa BEIeCTB

Noakown

w

N gk

Jlokaaabl: KaXAbld CTYJIEHT MOXKET BBICTYIUTh Max JBa pa3a, IoJy4duB 3a gokiag or 0 mo 5
0autoB  (KOJMMYECTBO  JIOKJIAJ0B  orpaHudeHo). KayecTBeHHBIH JIOKJIa[ — IHOJpa3yMeBaeT
HCIIOJIb30BAaHNE Pa3HOW JINTEPATyphl, a HE TOJIBKO MaTeprajga OQHOrO caiTa U3 HHTepHeTa. [loknan
JIOJDKEH OBITh MHTEPECHBIM, JOCTYHNHBIM M HMH(OpPMATHUBHBIM, TaK 4YTOOBI IOJIyYEHHbIE MpPHU
MpOCIyIMBAaHUU JOKIaJda 3HAHHUA CTYACHTBI MOTJIM BIIOCJICACTBUH UCIIOJIb30BATH HAa OK3aMCHC.

Kpurepuu onenku (B 6amnax):
[Tpu noaroToBKe OKIAga CTYACHT MOXKET MCIIOJIb30BaTh PEKOMEHIOBAHHYIO JIUTEPATYPY,
a TaKk)Ke MPOBEPEHHBIC HICTOYHUKH WHTEPHETA.
- 5 6ayI0B CTYIEHT MOJTy4aeT B Cliy4yae, €ClId TeMa JJOKJIaJ COOTBETCTBYET
COJICPKUMOMY, JIOKJIa OPOPMIICH C COOTBETCTBUU C TPEOOBAHUSIMH, CTYJICHT BBICTYIIHI MEPE]
ayIUTOPHUEH, OTBETHII Ha 3a/IaHHBIE BOMPOCH M YIaCTBOBAJ B IUCKYCCHH.
- 4 Gata CTY/IGHT MOJIy4YaeT, €CIIM TeMa JIOKJIa COOTBETCTBYET COJEPKUMOMY, TOKIA
0(OpPMIIEH C COOTBETCTBHUHU C TPEOOBAHUSIMH, CTYACHT BBICTYIII TIEpe]] AyAUTOPHUEH, OTBETHII Ha
3aJJaHHBIE BONIPOCHI, HO HE y4aCTBOBAJ B IUCKYCCHH.
- 3 6ayu1a CTY/IGHT MOJIy4YaeT, €CIIM TeMa JIOKJIaJ COOTBETCTBYET COJIEPKUMOMY, TOKIA
0(OpMIIEH C COOTBETCTBUHU C TPEOOBAHUSAMU, CTYACHT BBICTYIIII NIEpe]] AyAUTOPUEH, OJTHAKO OH
Ha OTBETWJI Ha 3aJ[aHHbIE BOIIPOCHI U HE Y4aCTBOBAJ B IUCKYCCHH.
- 2 6ay1a CTY/ICHT IOJIy4YaeT, €CIIU OH MOATOTOBMII JJOKJIA/1, HO HE BBICTYITUII, JIOKJIA]T
odopmiieH B Buje pedepara, TeMa JOKJIaaa pacKpbITa MOJTHOCTbIO.
- 1 Gasu1 CTYAEHT MoJIy4aeT, €CIU OH MOJArOTOBMII I0KJIa/, HO HE BBICTYIWI, JOKJIA]
odopmieH B Buze pedepara, TeMa JOKIaa pacKphiTa HE MOTHOCTHIO.
- 0 6ayI0B CTYZIEHT MOJyYaeT, €CIH HE MPEICTaBUI JOKIIAI.
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4.3. PedTHHI-ILIAH JUCHHUILITHHDBI

JnHaMuyeckas OMOXUMHUS

Hanpasnenue buonmkenepus u ononHdopmaruka
Kypc 3, ceMecTps.

Buabi yqeﬁnoﬁ ACATECJIBbHOCTH CTYACHTOB

bamr 3a
KOHKpPETHOE
3aJ]aHKE

Urcino
3aaHui 3a
CEMECTp

Bamer

MunuManbHBIH

MaxkcumanbHbIN

Moayas 1 buosnepreruka

Texkymuii KOHTPOJIb

1. AynuropHas padora:

a) 3amuTa 1abopaTopHBIX PadoT, é 11 8 g
0) BrimosHeHUE TeCTOBBIX 3aJaHU 5 1 0 5
B) BoIcTyruieHne ¢ JOKIaoM Ha ceMuHapax
Py0e:kHbIN KOHTPOJIb
1. [TuceMeHHast KOHTPOJBbHASA paboTa 10 1 0 10
Moayapb 2 OOMeH OETTKOB U YTIIEBOIOB
Texyuui KOHTPOJIb
1.AyauTtopHas paboTta: 2 4 0 8
a) 3amuTa 1abopaTopHBIX padoT,
0) BrimoHeHUE TeCTOBBIX 3aJaHHA 5 1 0 5
Py0e:kHbIN KOHTPOJIb
BrInmosHeHNE TECTOBBIX 3aJaHHI 10 1 0 10
Moayab 3 O6MeH HYKJICHHOBBIX KUCIOT U JIUTTHIOB
Texkymuii KOHTPOJIb
1.AynuTopHas paboTa: 2 4 0 8
a) 3amuTa 1abopaTOpHBIX padoT, 5 1 0 5
0) BricTymiieHue ¢ JOKIag0M Ha CeMHHapax
1. [TuceMeHHast KOHTPOJBbHAS paboTa 10 1 0 10
MoompurenbHblie 0L
1.CPC 0 2
2.CBOEBpEMEHHAsI 3aIlIUTa PadoT 0 2
3. BeinonHenue 1 3anura pedeparon 0
ITocenaeMocThb (6a/1J1bI BLIYUTAIOTCS U3 0011el cyMMbI HaOpaHHBIX 0aJ1J10B)
1. ITocenienne JIEKIMOHHBIX 3aHITHI 0 -6
1. [Tocemmenne NpakTHUECKUX (CEMUHAPCKHUX, 0 10
mabopaTOPHBIX 3aHATHIA)
HUTOroBblii KOHTPOJIb
Jx3amMeH (>80 6amioB - oTiIMYHO, > 60 6aIoB
— xopoiuo, > 45 6ajos - 0 30
Y0BIETBOPUTEIHHO)
Bcero 110
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5. YueOHO-MeTOoAMYeCKOE U MH(OPMAITMOHHOE o0ecredeHne TUCIUNIHHbI

5.1. IlepeyeHb OCHOBHOM U J0IOJHUTEIbHON y4eOHOM JINTepaTypbl, HeO0OX0AMMOM 1151
OCBOEHHS THCIMIIIHHBI

OcHoBHas1 JiuTEparTypa:

1. AsneeBa, JI.B. buoxummsa: VYuebuumk / JI.B. Asmeea, T.JI. Aneiinukosa, JL.E.
Anpnpuanosa; [log pen. E.C. Cesepuna. - M.: IDOTAP-ME/, 2015. - 768 c.

2. IlmakynoB, B.K. OcHOBbI JUHAMHYECKOW OHOXUMHUHU [DJIEKTPOHHBIA pecypc|
yueb.mocoobue/  IlmakynoB B. K. — M. : Joroc, 2010 .— 216c. —
<URL.:http://www.biblioclub.ru/book/84985/>.

3. TaranoBuu A. JI. buonornueckas xumusi [DIeKTpoHHBIA pecypc] : yueOnuk / A. 1.
TaranoBuu [u  1p.]—  Munck:  Bemmimas — wmkoma, 2013 . — 672 ¢ —
<URL:http://biblioclub.ru/index.php?page=book&id=235731&sr=1#>.

JonosHUTeILHAS JJUTEpaTypa:

1. MHoparmmoB P.U., Illmmpuas WN.A., IlBerkoB B.O., Spymmnua JIL.I. OOMen 0OenkoB u
aMUHOKHCIIOT. YueOHoe nocooue. Yda, PULl bamIl'VY, 2016. 112 c.

2. ®omuua M. B. ®apmareBtudeckas Ouoxumus [DJIEKTpOHHBIH pecypc] : ydebd.-MeTo.
nocob6ue / M. B. ®omuna, E. B. bubapuesa, O. S. CokonoBa .— OpenOypr : OI'Y, 2015 .— 109 c.

<URL:<http://biblioclub.ru/index.php?page=book_red&id=438993&sr=1>>.

3. Xenar I'.-B. buoxumus pacrenuit [Dnextponusii pecypc]/ I'.-B. Xennr ; mox pea. A.M.
Hocoga, B.B. Uyba— M. : BUHOM. JlaGoparopus 3uanuii, 2011 .— 471c.

4. IlampaeB A. B. buoxumus [Dnekrponnslii pecypc] : yue6.mocodue / A. B. IllampaeB .—
Open6ypr : OI'Y, 2014 .— 186 c.
URL.:<http://biblioclub.ru/index.php?page=book_red&id=270262&sr=1>>.

5.2. Ilepeuyenn pecypcoB HH(POPMALMOHHO-TEIEKOMMYHUKAIMOHHOM ceTH « AHTEepHET» N
NMPOrpaMMHOI0 o0ecreyeHnsi, HeOOXOUMBIX IJIs OCBOEHMS U CIUTIMHBI

1.  Dnektponnas 6ubnuoreka auccepraruii PI'B -http://diss.rsl.ru/

2.  TocynmapcTBeHHass myOMu4YHas Hay4YHO-TeXHHMYeckas OumOnmoreka Poccum. baza maHHBIX
MEKTYHAPOIHBIX HHIEKCOB HayuHoro nutuposanus SCOPUS - http://www.gpntb.ru.

3. TocymapctBenHas myOnu4Hasi Hay4HO-TeXHUUYecKas OuOmmorexa Poccum. basa maHHBIX
MEKIyHAPOIHBIX MHIEKCOB Hay4dHOro mutupoBanus WebofScience - http://www.gpntb.ru

4.  Jlexuuu mo Ouosoruu (akynbTeTa MOJIEKYJISApHOW M Ouonoruueckoi ¢uszuku Dusmko-
TEeXHHUYECKOTo yHuBepcuteta: hitp://bio.fizteh.ru/student/files/biology/biolections/

5. «buomornekyna» — 3TO HayYHO-TIOMYJISIPHBIA CalT, HOCBSIIEHHBI MOJIEKYISIPHBIM OCHOBaM
COBPEMEHHOW OHMOJIOTUM M MPAKTUYCCKUM MPUMEHEHUSIM HAYYHBIX JOCTH)KCHHH B MEIUIMHE U
ouorexnonoruu.: http://www.biomolecula.ru/about/

6.  Teopwus 3BOONINH, KaK OHA eCTh: bubaroTeka caiita: http://evolution.powernet.ru/library/

7. Kypnan obmeit ouonorun: Pesrome crareit: http://elementy.ru/genbio/resume?artid=314

8. bubnmoreka neKkmMii W HAYYHBIX HW3JAaHUA Ha cailTte «DJIEMEHTHl OOJBIION HAYKH»:
http://elementy.ru/lib

9.  DnekrpoHHas OubaroTeyHas cucrema «Ob baml Vy - https://elib.bashedu.ru/

10. DnexktpoHHas OuOnMMOTEYHAas cHCTeMa «YHHBEpPCUTETCKas OMOMMOTEKa OHJIAWH» -
https://biblioclub.ru/

11. DnektpoHHas OuOIHMOTEYHAs cUcTeMa u3aarenbeTBa «Jlanby - https://e.lanbook.com/

12. DnexrtponHbI KaTtaior budbauoreku baml'Vy - http://www.bashlib.ru/catalogi/

13. DnextponHas  HHPOPMAMOHHO-0Opa30OBaTEIbHAS cpena  baml'V (BHNOC) -
http://www.bashedu.ru/elektronnaya-informatsionno-obrazovatelnaya-sreda-bashqu
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6.MaTtepuajbHO-TeXHUYECKAs1 0a3a, HeOOX0AMMAas VISl OCYLIECTBJICHUS

06p330BaTeJ'IbHOF0 npouecca mo 1MCUIlJInHEe

HaumenoBanue
CIIELMATIM3UPOBAHHBIX ayIUTOPUH,
KaOMHETOB, JJa00paTOpuii

OCHaHleHHOCTI) CHeLUUaIbHBIX TOMEIICHUN 1
MOMEILEHUM I CaMOCTOSTEILHOM pa6OTI>I

Ilepeuens
JIULIEH3UOHHOTO
MPOrPaMMHOTO
obecreyeHus.
PexBu3uthl
MIOATBEPKIAIOLLETO
JIOKyMEHTa

1. yueonan ayoumopus ons
npoeeoenus 3anamuil
JIeKYUOHHO20 muna: aynuTopust Ne
324 (yuebHbIN Kopmyc Omodaka),
aymuropuss  Ne 327  (yueOHBIH
KopITyc 6nodaxa).

2. yuebnas ayoumopusn 0.1
npogedenus 3anamuii
CEMUHAPCKO20 MUnA: ayIuTOPHs
Ne 331 (yueOHBINT  KOpIyC
ouodaxa), ayauropus Ne 329
(yueOHBIZT ~ KOopmyc  Omocdaka),
aymuropuss  Ne 324 (y4ueOHBIH

Koprmyc Omocdaka), aymuropust Ne
327 (y4e6HbIit KOpITyc Onodaka).

3. yuebnaa ayoumopusn 0na
nposedenus 2pynnoguix u
UHOUGUOYAILHBIX KOHCYIbMAYUIL:
aymuropuss  Ne 331  (yueOHsIi
Kopryc Ouodaka), aymuropus Ne
329 (yueOHblii Kopmyc Ouodaka),
aymuropuss  Ne 324 (yueOHBIH
Koprmyc Omocdaka), aymuropust Ne
327 (y4ueOHbIN KOpmyc Omodaka),
aymuropuss Ne 319, maGopaTtopus
UT (yueOHBII KOpITyC OHOdaKa).

4. yuebnasa ayoumopus 0as
mexyujezo KOHmMponsa u
RPOMEINCYMOUHOI ammecmayuu:
aymuropuss  Ne 331  (yueOHBIH
Kopryc Ouodaka), aymauropus Ne
329 (yueOHblii Kxopmyc Ouodaka),
aymuropust  Ne 324 (y4ueOHBIH
Koprmyc Omocdaka), aymuropust Ne
327 (yuebHbIlt KOpmyc Omodaka),
ayauropuss Ne 319, naboparopus
WT (yueOnsIii KOpiryc Onogaxa).

5. nomewenus ons
CaMoCmoAmenvHoll pabomul:
aymuropuss  Ne 428  (yueOHBIH

Kopiryc Omocdaka), YNTaIBHBIN 3a
Nel (rmaBHBIN KOpITyC).

Aynutopus Ne 324
YuebHas meOenp, DOCKa, SKpaH Ha INTaTHBE
DIQUIS, mpoexrop Sony VPL-EX 100, HOyTOYK
Aser Extensa 7630G-732G25Mi.

Aynutopusi Ne 327
YuebHas MebeTb, JIOCKa, TIPOEKTOP
BenQMX525 DLP3200LmMXGA13000, osxpan
ClassicSolutionNorma HacTeHHbIit
Aynutopusi Ne 329
VYuebHast MeOenb, J0CKa, J1a0OpaTOPHBII

MHBEHTapb, Becbl Ohaus SPU-202, tepmocratr TCO
1/80 CITY oxnaxnaromuii, ientpudyra OITH 3M,
mKad BBEITSDKHOW OONBINIONW — 2 IIT., MarHUTHAs
Memanika MM-4, Becbl TOPCHOHHBIE, JKpaH Ha
mratue Dexp TM-80, mkad BHITSXKHOM — 2 1T,
Aynutopus Ne 331
VYuebHas Mebelb, TOMOTeHH3aTOp—324, TOCKa,
nabopaTOpHEI WHBEHTaph, Konmopumerp KOK-2M
— 3 wr., komopumerp (oTo3NEKTPUUEKUiA,
Mmukpockon "JIOMO" Mukmen-1, Mopo3wibHas
kamepa Csusira 106, norenmmomerp PH-metp 340,
cnekrpodoromerp CD-16, cnekrpodoromerp CD-
121, tepmoctar TC 1/80 CI1Y, uentpudyra OITH
3,02, mkad BBITSDKHOM MaTbIid.
Aynutopus Ne 319
Jladopatopuss UT
VYuebnast MmeOenb, J10CKa, NEPCOHATBHBIN
kommproTep B komruiekte Nel iRU Corp — 15 mr.
Aynutopus Ne 428
Vuebunas MeOeb, JIOCKa, TpuOyHa,
MYJIbTUMEANA-TIPOCKTOP InFocusIN119HDX,
HOyTOYKk Lenovo 550, »0dKpaH  HAaCTEHHBIH
ClassicNorma 200%*200. MOHOOJIOKH
CTallMOHAPHbIE —2 IIIT.
YuraneHslii 321 Nel
YueOHass MeOenb, Y4eOHBI W CHpaBOYHBIN
(hoHA, HEOTpaHWYEHHBIH KPYTJIOCYTOYHBIA JTOCTYI
K DJIEKTPOHHEIM OunOHoTeyHpM cuctemaMm (DBC)
u BJl, creHn mo mokapHO! 0€30MacHOCTH,
MOHOOJIOKM ~CTanuoHapHele — 5 w1, MOV
(npunTEp, CKaHep, Komup) - 1 mr.

1. Windows 8
Russian. Windows
Professional 8 Russian
Upgrade. Torosop Ne
104 or 17.06.2013 r.
JInen3un 6eccpouHbie

2. Microsoft
Office Standard 2013
Russian. [loroBop Ne
114 or 12.11.2014 r.
JInuensun GeccpouHbie

3.IIporpammHuoe
obecnieuenue Moodle.

O¢unmanbHEIH
OpUTUHAJIbHBII
AHTITHHCKUHT TEKCT
JIMIICH3UU TS
CHCTEMBI Moodle,

http://www.gnu.org/lic
enses/gpl.html

IlepeBon
JTUIEH3UN JUTSt
CHCTEMBI Moodle,

http://rusgpl.ru/rusgpl.p
df
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[Tpunoxenue Ne 1

MMHOBPHAYKHN POCCHHN
OI'bOY BO «bAILKNPCKNUN I'OCYJAPCTBEHHbBIM YHUBEPCUTET»
BUOJIOTMYECKHU ®AKYJILTET

COJIEP)KAHUE PABOYEHN ITPOT'PAMMBI

JTUCIUIUIMHEL JluHaMuYeckas OMOXUMUS  Ha 5 ceMecTp
(HaMMEeHOBaHUE AUCITUTLTHHBI)
__ Ounas
(dopma o0ydeHust

PaGouyto nporpammy OCyIIeCTBISIOT:
Jlexum: noteHT, K.0.H. [lnupuas NU.A.

(TOJDKHOCTD, y4. CTEIEHb, (.H.0.)

[IpakTrueckue 3aHATHS: JIOLIEHT, K.0.H. Inupnas U.A.
(IOJKHOCTD, yU. CTEIEHb, ¢.1.0.)

Bun paboTer O0BEM OUCIUTUINHEI
O6m1as Tpynoemkocts qucnuiuiuHb (3ET / gacoB) 4/144
Y4eOHBIX 4acOB Ha KOHTAKTHYIO paboTy ¢ IpenofaBaTelieM:
JIEKITAHA 18
MIPAKTUIECKAX/ CEMHUHAPCKIX 18
71a00paTOPHBIX 18
JpYrux (IpynmoBas, HHIUBUAYaIbHAs KOHCYJIbTAls U UHbIC BU/IBI YUeOHOI 19
JeATENFHOCTH, IpeAycMaTpuBaIie padboty o0yvaromuxcs ¢ npenogasaresnem) OKP '
Y4eOHBIX YacOB HAa CAMOCTOATENBHYIO paboTy oO0ydaromuxcs (CP) Bkirouast 54
HOJTOTOBKY K 9K3aMeHY/3auery
Y4eOHBIX YacOB Ha OATOTOBKY K k3aMeHy (KoHTpois) 34,8

®dopma(bl) KOHTPOJIS: IK3aMEH: 5 CeMecTp
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®dopma

dopma u3y4eHHs1 MaTepHaIIOB: TEKYILEero
JIeKLlI/IIl;, HpaK}"IFIIfI‘IeCKI/Ie 3aI-II)$[TI/I}I, Ocrosras 1 KOH}"I[p()J'[;{
CEMHUHAPCKUE 3aHATHUA, Ha60paT0prle AOTOJHATEIbHAA 33;[3}11/15{ 1o YCIIEBAaEMOCTHU
é\f_[ Tema u conepxanue paboTsl, camocTosTENbHas paboTa u pelp(l)ideglj;;,g;’aﬂ CaMOCTOSATEIIBHON (KOJUIOKBUYMBI,
TPYJOEMKOCTb (B 4acax) paboTe CTyneHTOB KOHTPOJIbHBIC
CTyAeHTaM (HoMmepa
W3 CIIHCKA) padorsL,
KOMITBIOTEPHBIE
Bcero JK | TIP/CEM | JIP | CP TECTHI 1 T.IL.)
2 3 |4 5 6 7 8 9 10
O6MeH BEILIECTB u SHEPIHU. 12 2 6 8 Pa3zo06ienue Ouenka
Buonornueckoe okucICHHE. OcHoBHas OKHCIICHUSA C | yerHbIX
Oob1ee npencTaBicHe 00 00MEHE BEIIECTB nuTepaTypa: CHUHTE30M OTBETOB,
U SHEPTHH. 1-2 ATOD TecTHpOBaHHE
Cragun oOMeHa BEIIECTB B 3aBUCHMOCTH OT JononuurensHast Pomb
KOJIMYECTBA BBIJICNSIEMOH SHEPTHH. nurteparypa: 1-4 MHKPOCOMAJIEHOTO
[lonsiTHE O OWOJOTMYECKOM OKHCIICHHH. OKHCIJICHHSA
Cragny OHOIOTHYECKOTO OKUCIICHHUS. CyoctpaTtHOoedochop
[JpIxatenpHass Iemb, CONpPSDKEHHas ¢ WINPOBAHUE.
TpaHcdopmanuei sHeprun. OKUCITUTENEHOE Makposprudeckue
dhochopunupoBanue. COCIMHCHUS
CBoOogHoe
OKHCIICHHE
[ykn TpuKapOOHOBBIX KUCIOT 12 2 4 4 8 OcHoBHast PerynstopHbie KJ1
Obmiee npexacraBieHHe. XapaKTepUCTHKA JuTeparypa: ¢depments LITK KIIT
9TAIOB LTK. 1-2 Ponb BUTaMHUHOB
KoneuHbIe IPOAYKTHI LTK. JononaurensHast rpymnnsl B
Buonornyeckas ponb 1UTK. nurteparypa: 1-4
Perynsiuus nrk.
Hapymenust paboTsI UTK.




OOMeH yTIIeBOIOB 16 OcHoBHas Perymsmuss  obmena | KJI TP
JUTepaTypa: YTIIEBOJIOB.
ITonsiTue 00 yrieBomax, pacpoCTpaHEeHHUE 1-2
B IPHUPOAC W 3HAYCHHWE I OpraHu3Ma JlomomHATEIHHAS Hapymenns  ofmexa
JKAUBOTHBIX. mureparypa: 1-4 YIIIEBOJIOB.
[lepeBapuBaHue U BCaCHIBAaHHE yTIEBOIOB. T IIFOKOHEOTeHES
AHa3po0HOE OKUCIICHUE YIIICBOIOB. MeTUIMAaTOHATHBII
AdpPOOHBI TTTHUKOJIH3. yTb.
ITenTo30¢ochaTHBIil MyTh NpEeBpAIICHUSI BrocuuTe3
YIJIeBOAOB. TJINKOTr€Ha
(Tnuxoreses).
OOMEeH TUITHI0B 14 OcHoBHas MeTtaboau3m KJI KIIT
Ionstue o numumax u WX OHOJOTHYCCKAS JUTEeparypa: KETOHOBBIX TEIL.
pons. IlepeBapuBaHMe W  BcachbIBaHHE 1-2 O0meH
TUIA0B. MeTabon3M TIUIepHHa. JlomonHATEIHHAS XOJIeCTepHHA.
Karabommsm xupHBIX KucioT. CuHTes muteparypa: 1-4 BbuocuHTe3 MUMHIOB.
JKUPHBIX KHCITIOT. MeTabom3M CTEpOHIOB. Perymsimuss  oOmeHa
JIUTIHAJIOB.
Hapymenust o6mena
JIUTIAJIOB.
OOmeH OenkoB 10 OcHoBHast [yTu KII
. Homsmie o  Gemkax  u mx JII/ITCI])-a"ZpraI HCTIOJIb30BaHUS KIIT
- AMHHOKHUCIIOT B
Omostornveckass poib. A30THUCTHIN OanaHc. HononHutensHast OopraHusme
nuteparypa: 1-4 JKUBOTHBIX.
Buonorudeckast MoJTHOIEHHOCT OEITKOB.
IlepeBapuBanue OENKOB M BCachIBaHHE ° Karabommsm
AMHHOKHUCIIOT. BHOXHMHUYECKUE MPOIECCHI,
AMUHOKHCIIOT.
MPOTEKAIOIIUE B TOJICTOM oTnene TOKCHIHOCTD
KHIICTHIKA. aMMHaKa ¥ MyTH €ro
HeUTpanu3aLuu.
OcobeHHOCTH
oOMeHa
OTJICTbHBIXaMHHOKHC
notbuocuHTe3 Oernka.
OOMEHCIOKHBIXOET
KOB.
B3auMocBs3p 00MEHa YIIICBOOB, JIUIIH/IOB 8 OcHoBHas BsaumocBsi3b KJI




1 OeTTKOB JUTepaTypa: oOMeHa YTJIEBOJIOB H
1-2 JIATIUI0B
JlommomHUTEIbHAS
mureparypa: 1-4
O0MeH HyKIeHHOBHIX KucioT Kartabommsm 9 2 7 OcHoBHas Perymsmms IIpoBepxka
HYKJIEHHOBBIX ~KHCIIOT. XapaKTEePUCTHKA. nIuTeparypa: 6uocuHTE3a JIOKJIaJIOB C
O6wmen HyKIeosuadocdaron. Pacmennenne 1-2 ITypHUHOBBIX Tpe3eHTaImen
MYPUHOBBIX ~ OCHOBaHMU. Pacmennenue JononxurensHast HYKJIEOTH/IOB o
NUPUMUIMHOBBIX  OCHOBaHWi. bBuocuHTe3 nurteparypa: 1-4 NPUHLUITY OOpaTHOU
MYPUHOBBIX HYKJIEOTH/IOB. CBSI3ML. Buocunres
MUPUMHUIUHOBBIX
HYKJICOTHJIOB.
Bcero yacos: 144 18 18 16 | 54




