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|. Hean u 3a7aun AMCHUNINHBI:

Ieab: noxydeHne COBPEMEHHBIX MPEICTABICHUI 00 OCHOBHBIX CHCTEMaX OMOJIOTHYECKOTO
OKHCITICHUS JYKapUOTHYECKOW KIIETKH; (OPMHPOBAHUE IMOHMMAHUS POJIM MHUTOXOHIPHAIBHON
CHCTEMBl OKHCIICHHsSI B OHODHEpreTMKE KICTKM M KJIETOYHOW Owuonoruu; QopmupoBaHue
MPEJCTAaBICHUN O TKaHEe- U OpraHoCHeM(PUUECKIX OCOOCHHOCTAX CTPYKTYPHO-()YHKIIMOHAIBHON
OpraHM3al MUTOXOHJpPUH; MOJTYYCHHE COBPEMEHHBIX IPEACTaBICHHH O MHKPOCOMAIBHON
CHCTEME OKHCJICHUS M €€ POl B OHOIHEpPreTMKe M OMOXMMHYECKHX IpOIeccax KIETKH,;
(dbopMHpOBaHKE TOHUMAHHS POJIM AKTHBHBIX (DOPM KHUCIOPOAa, 00pa3yIOMIMXCs MPU paboTe CHCTEM
OMOJIOTMYECKOTO OKHCIICHHS KIIETKH, B TpOLECcCaX Perysiiuy KIETOYHOro Merabosm3Ma IpU
pasHbIX (PU3HOIOTUYECKUX COCTOSHHIX OpraHU3Ma.

3agaun:

- U3Yy4YCHUC OCHOBHBIX CHCTCM OHMOJIOTUYECKOTO OKHUCICHHUS KIIETKH: MHTOXOHHpHaﬂbHOﬁ
CUCTEMBI OKHCIUTENBHOTO (hOCPOPUIUPOBAHUS U MUKPOCOMATBbHOW MOHOOKCUTE€HA3HON CHCTEMBI;

- 3HAKOMCTBO C OCHOBHBIMHM MCTOAAMHU H3YUYCHUA MCM6paHHI)IX q)epMeHTHBIX CHUCTEM,
00ecreunBarOIINUX COMPSHKEHHOE U HECONPSHKEHHOE OKUCIICHUE;

- IOJTyYeHHE 3HaHUI 00 0COOCHHOCTSAX CTPYKTYPHO-()YHKIIMOHAILHON OpraHU3aIlH TeHOMAa
MUTOXOHJIPHI U €ro OTJIMYMAX OT reHoMoB apyrux JIHK-conepskamux opraHet 3yKapuoTHYeCKOn
KJIETKHU (XJIOpPOILJIACTOB U S7Apa);

- TIOJTyYeHUE 3HAHUM O POJM MUTOXOHJAPHUI U XJIOPOILIACTOB B PETPOTPATHON perynsiuu
OKCHPCCCUU AACPHBIX I'CHOB,

- JeTalbHOE 3HAKOMCTBO C POJIBI0 KHUCIOPOJa U €ro akTHUBHBIX (QopM Kak (PakTOpoB
peryysuuu MeTaboIMuecKUX IpPOLECCOB;

- U3ydeHue moBpexaarmux 3h(EeKToB aKTUBHBIX (OPM KHUCIOpOAa, OOpa3yoIIUXCsS B
MUTOXOHJIPHSIX, B OTHOILIEHUU OCHOBHBIX THUIOB MH(popMarmonHbix 6uononumepos (JJHK, PHK u
OEJIKOB);

- TMOJIyYeHHE 3HAHUW O KIETOYHBIX CHCTEMax KOHTPOIs aKTUBHBIX (OpM KHUCIOpona U
CUTHAJIBHOU POJIM aKTHUBHBIX (DOPM KHCTIOPOA;

- U3YYEHHE  B3aUMOOTHOIICHHWH  CHCTEM  OKHCIUTENBbHOTO  (ochopunupoBaHus,
MHUKPOCOMATBHOTO OKUCIICHHS U (JOTOCUHTE3a Y PaCTCHHH.

. MECTO JMCIHUIIVIMHBI B CTPYKTYPE OIIOII BO

2.1. VYueOnas mucrmmimHa b1.B.6 «buosHepretmka KIETKH» OTHOCHUTCS K YacTH,
(bopmHpyeMoii yuacTHUKaMU 00pa30BaTeNbHbIX OTHOIIECHU.

2.2. JIns u3ydeHus JaHHOW y4eOHOW TUCIUIUIMHBI HEOOXOJUMBbI 3HAHUSI, YMEHMSI U HABBIKH,
dopmHpyeMble MPEALIECTBYIOIIMMU  JUCHMIUIMHAMU: «buoxumus apIxaHus», «OBOJIIOLMS
SHEPTeTHUYECKUX CHCTEM.

2.3. IlepeyeHp mocienyroOmUX y4e€OHbIX AMCLUUIUINH, JUISI KOTOPBIX HEOOXOAMMBI 3HAHUS,
YMEHUS U HAaBBIKH, (POPMHUPYEMbIE JAaHHOW Y4eOHOW NMUCIUILUTHHON: «MOJIEKYIIpHbIE MEXaHU3MBbI
ajanTanumny, Beiojanenue BKP.

I1l.  TPEBOBAHUS K PE3YJBTATAM OCBOEHUSA JUCIHUIIINHBI
[Ipomiecc ocBoeHUS JUCHMIUIMHBI HampaBiieH Ha (opMuUpoBaHHE KOMIIETCHIIMH B
cootBerctBUM ¢ PI'OC BO um OIl BO no pamHomy HampaBieHuto noaroroBku 06.04.01
«buonorusy, npopuns «buoXUMuUI 1 MONEKyIIsIpHAsE OUOJIOTUS»:
[1K-1: CnocoOeH TBOpPYECKH HCIOJIB30BaTh B HAyYHOM MAESITEIBHOCTH TEOPETUUYECKUE
3HaHUS M COBPEMEHHBIE METOJ0JIOTMYECKHE MOJAXOAbl OMOXUMHH, MOJEKYJISpHOM OHOJIOTMM U
TEHETHKHU.



Ilepedyenb miIaHMPyeMBbIX Pe3yJIbTATOB 00y4YeHHS MO0 TUCHUIINHE, COOTHECEHHBIX C
HHIUKATOPAMH JOCTHKEHHS] KOMIIeTeH M

Komnerenuus Nuaukaropsl Pe3ysabTarsl 00y4yeHus
KOMITETEHIIM i
TIK-1 WK nx 1.1 3HaTh: CTPYKTYPHO-(PYHKIIHOHATBHYIO
Crniocoben TBOPYECKHU | 3HAET TEOPETUUECKHE | OPTaHU3ALNIO OCHOBHBIX CHCTEM
NeSTeNbHOCTH METOIOJIOTHYECKIE AKTHUBHBIX qéopM KHCIIOpOJia, 00pa3yromuxcs
IIpu ao0Te KIJIICTOYHBIX CHUCTEM
TEOPETUYECKHE 3HAHUS U | MOIXObI ouoxumum, | °P p
o OHOJIOrHYECKOI0 OKHCJICHHA, B IIponeccax
COBPEMEHHBIC MOJICKYJIIPHOM  OMOJIOTHH
peryjiauun  KJICTOYHOIr O MeTaboau3Ma npu
METOAOIOTNICCKNC 1 TCHETHKH Pa3HbIX (1)I/I3I/IOJ'IOFI/IIIGCKI/IX COCTOAHHUAX
TOZIX OB OroXMMHH, OpTaHN3Ma; BaKHOCTB oTpe/IeNeHus

MOJICKYJISIpDHOW  Ouosioruu
Y TCHETUKHU

coJiep)KaHUsl aKTUBHBIX (OPM KHCIOPOAa Kak
BBICOKOMH(OPMATUBHOTO JHATHOCTHYECKOTO U
(hM3HONIOT0-0MOXUMHUYECKOTO  TlapameTpa B
MEOUIMHE U OUOJIOTHUH.

YMerTsh: HCII0JIB30BaTh 3HAHUA
JUCIUTUTAHBI JUTSL peleHus HAY4HO-
HCCIIEA0BATENbCKUX 3a7ad MpoQecCHOHAIBHON
CHCHMAIN3AlIH; HCIIONb30BaTh MOJTY4YCHHBIE
3HaHUs JJIs pacIIMpeHHs CBOETO Kpyrozopa H
COBEPIIICHCTBOBAHUS o0rmei
pohecCHOoHaIhHON MOATOTOBKH.

BrnaneTs: HaBBIKAMH pPEUICHUS 3a7ad 1O
OTJEJIbHBIM TEMaM AUCLUIUIHHBL

MK k1.2
YmMmeer TBOPYECKHU
HCII0Ih30BaTh
TEOPETUUECKUE 3HAHUS U
COBPEMEHHBIC
METOA0JIOTUYECKHE
TTOXOIbI TUTSt
(hopMyIHUpPOBKHU 3a1a4
HOBOTO HCCJICIOBaHUS B
obiactu OHMOXHMMUHU,
MOJICKYJIIPHON  OMOJIOTHH
Y TEHETUKU

3HaThb: OCHOBHBIC GI/IOXI/IMI/I‘IGCKI/Ie,
MOJICKYHHpHO'6I/IOHOFI/I‘-IeCKI/Ie U MOJICKYJIAPHO-
TCHCTUYCCKHEC METOIbI n OCHOBHBIC

METOAOJIOTUYECKUE TI0JIXO/Ibl, UCTIOJIb3YEMbIE B
n3yuyeHUH (GYHKUMOHUPOBAHUS M  PETyJIIUN
OMOJIOTUYECKUX CHUCTEM OKHUCIICHHS, BKIIOYast
MHUTOXOHJIPUU U MUKPOCOMBI.

YMeTb: aKTHBHO HCIOJb30BaTh  Haubojee
UHQOPMAaTHBHEIE OMOXUMHYECKHE u
MOJIEKYJISIpPHO-OMOJIOTHYECKHE ~ METOIBI  JJIst

pelIeHHs UCCIEeI0BaTENIbCKUX 3a/1ad B 00JIaCTH
(yHIaMEHTaNbHBIX pa3ZieioB  OHOIHEPTeTUKH
KJIETKH.

Bnagers: pueMaMu KJIACCUYECKHUX u
COBPEMEHHBIX METOZI0B HCCIIEN0BAHYS,
HCIIOJIb3YEMBIX B OMOIHEPTeTHKE KIIETKH.




V.

O0beM TUCHUILIMHBI COCTABJIsAET 2 3a4YeTHBIX eIHHHUIIbI, 72 YacoB.

COJEPKAHUE U CTPYKTYPA JTUCHUIIJIMHBI

W3 HUX pean3yeTcs ¢ UCIIOJIb30BAHUEM AJICKTPOHHOTO OOYUCHUS U IUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHI ___ 4acoB.

®dopma MPOMEKYTOYHOMN aTTeCTALIMU: 3a4ET.

4.1 Couepma}me AUCHUIIVIMHBI, CTPYKTYPHPOBAHHO€ IIO TEMaM, C YKa3aHUEM BHI0OB y‘leﬁHbIX 3aHATHH M OTBEJEHHOI0 HA HHX

KOJINY€CTBA AaKAACMHUYCCKHUX YaC0B

Ne Pa3znes nucuIIMHLI/ TEMa - Buapl yueOHo# paboThI, ®opMa TeKylIero
n/H S | BKJIIOYas CAMOCTOATENBHYIO paboTy 00Y4arOmuXCs , | KOHTPOIsI
= 5 MPaKTUYECKYIO MOATOTOBKY U TPYJIOEMKOCTh ycneBaemMocTu/
£ 2 (B yacax) dopma
o g NPOMEKYTOYHOMI
52, KonTtakTHas paboTa npemnoaaBarens ¢ =
) 2 arrecTauuu
) 00yyaroImuMucs =
2 2w S (1o cemecTpam)
S e = = «
ol ® = 2 =
5 Z <J= Jlexkuust | Cemunap/ Koncyibramust | 5 &
s = = £ IMpakTuyeckoe, g 8
| O e = JraGopaTopHoe S =
Ol R = = 3aHsaTHe/ O =
1 2 3 4 5 6 7 8 9 10
1 Tema 1. buosnepreruueckas kinaccuduxarus VYcTHBIH onpoc
MeMOpaH 1 5 - 1 - 4
2 Tewma 2. Cnenududeckre MeTOIbI 1 7 5 5 VCTHBI orpoc
OMOIHEPTETUKHU
3 Tewma 3. [lepBuuHbIe TEHEPATOPHI TPAHCMEM- 1 7 5 5 VeTHBIH ompoc
OpaHHOTO IMOTEHITHANIA B MUTOXOHPUSX
4 Tema 4. MuroxonapuanbHas cuctema 1 7 5 5 VYeTHBIH onpoc
OKHCJICHUS U €€ POJIh B OMOYHEPTeTHKE KICTKH
5 Tema 5. Kucnopos u qpixaTelbHBIE CUCTEMBI 1 5 1 5 VeTHBIH ompoc
KIICTKH




6 Tema 6. Pons AOK B 3ammTe 0T BUPYCHBIX VYcTHBII orpoc
uHpeknuid. MexaHn3Mbl BOSHUKHOBEHUS 1 7 - 2 - 5}
«MHUTOXOHJPUATBHBIX 00JIE3HEN»

7 Tema 7. AnbTepHaTUBHAS OKCHIA3a 1 7 - 2 - 5 Yernbiii ompoc

8 Tema 8. I'opu30oHTaJIBHBII IEPEHOC TEHOB B 1 6 i 1 i 5 VCTHBII omIpoc
pPacTUTEIBbHBIX MUTOXOHAPUSIX

9 Tema 9. MukpocomanbHasi CUCTEMA OKUCIEHUS 1 6 ) 1 i 5 VYcTHBII ompoc
SHJOTEHHBIX U SK30T€HHBIX CYOCTPaTOB

10 | Tema 10. buoxumuyeckrue MEXaHU3Mbl 1 6 ) 1 i 5 VYCTHBIH O1poc
HBOJIIOIIMU U POJIb KUCIIOpOa

11 | Tema 11. MuTtoxoHapuanpHas OMO’HEPreTHKA! VYcTHbII orpoc
CBS3b C Ipo0IeMaMu OMOTEXHOJIOTHH, 1 6 - 1 - 5
OMOMEUITHBI U CEITbCKOTO X0351CTBa

4.2 Il1aH BHeayAUTOPHOH CAMOCTOSATEIbHOM Pad0ThI 00YYAOIIUXCS 110 JUCIUILIMHE

CamocTosiTennbHas paboTa 00yJaroIIuXCst Y4eOHo-
MCTOAHNYCCKOC
Ce Hazpanue Onenou A
o Cpoxku  |TpynoemkocTb obecrnieueHue
MECTp pa3aciia, TCMbI BI/I)I CaMOCTOATECIIbHON paGOTLI HOC CPEACTBO o
BBITIOJTHEHUS (dac.) CaMOCTOATEIILHOMN
paboTHI
CamocTosITeTbHOE H3YUCHHE TEM: [IucemeHHbIN lt;IpHHuHHLI ¥ METOJTbI
HOXUMUHU U MOJIEKY-
ompoc
Mertoabl U3ydeHUs CONPATAIOIIMX W HECONMPATArOLIUX Y P ———
Tema 1. MemOpaH. CrocoObl BBIABICHHS U PETUCTPAIlUU [DneKTpoHHbIit
buosneprernueckas TpaHCMEMOPAHHOTO TMOTEHIMala Ha COMPATAIIINX pecypcll—é-e 31
.). . () .
1 KiIaccu(uKaIys MemOpaHax. CTpoeHHE LenH TMepeHoca 3JIEKTPOHOB 1 4 ;3;; )yonxefc_ H, JIx
MeMOpaH (OTLL) B MeMOpaHax MUTOXOHJIPUI u Mocksa : BUHOM.
SHJOTUIa3MATHYECKOTO  peTukyiayma. OcoOeHHOoCTH Jlaboparopus 3HaHHIA,

opranusanuu L1129 B MUTOXOHAPUAX pacTECHUI.

2015. - 855 c.




CamocTosiTenbHas pa60Ta 06y11a101111/1xcsl

YuyebHo-

METOANYECKOe
Ce Haspanue Ouenou
. Cpokn  |TpymoeMKOCTh obecrniedyeHne
MecCTp paszena, TeMbl Bun camocTosiTensHON paboThl HOE CPEJICTBO .
BBITIOJTHEHUS (dac.) CaMOCTOATEIIBHON
paboTHI
CamocTosiTeIbHOE U3YUCHHE TEM: VYerHbIi onpoc (IpHHIMIEL 1 METOAbI
OHOXHMMHH U MOJICKY-
CniocoObl u3mepenusi AY B MHTaKTHBIX KJI€TKaxX U y
JsipHOU OMoJIOTUH
opraseiiax. MeToapl perucTpalnuu AbIXaHus U [DnekTpoHHBIii pe-
Tema 2. OKHCITUTENHHOTO (OCHOPUIUPOBAHUS U30TUPOBAHHBIX cype] —2-¢ u3a. (311.).
1 C (1) it T o _ 2 5 K. Yuncos, /Ix. pen.
neuupuuecKme MHUTOXOHJPUH. [IpIXaTeIbHBIN KOHTPOJIb KaK MTOKA Vorkep. — Mocksa
METO/]Ibl OMOIHEPTETUKH |3aTENIb COMPSIKEHUS OKUCIEHUs U pochopuinpoBaHusl. BUHOM. JlaGopar-
[TpupoaHbIe MpoHUKaroNIe HOHBI U HOHO(OPEI. Diryo- gggm sHanmi, 2015.
C.
peCIUpYIOINEe PeKOMOUHAHTHBIE OCIIKH KaK
WHJIMKATOPBI SHEPTrU3alluid MUTOXOHJIPUN.
CamocTosTeIbHOE U3YUEHHUE TEM: YcrHblit onpoc
Pabora JbIXaTEIbHON enu u reHepauus
3JEKTPOXMMHUUYECKOT0 MOTEHLHAla HOHOB BOAOPOJA.
CocraB IbIXaTeNbHBIX KOMILIEKCOB M MPUHITUI PaOOTHI
npixarenbHoO  nenu. CynepKoMIuieKehl. MexaHus3m
Tewma 3. I[lepBuunbie reHepanuu 2JIEKTPOXUMHUUYECKOTO IOTEHIIManNa.
1 reHeparopsl TpancmeM- (Hcnonb3oBanue SHEpPruu TpaHCMEMOPaHHOTO 3 5

OpaHHOTO MOTEHIAaa
B MUTOXOHJIPHUSIX

norenruana mia cuaresa ATP. ATP-cuurasa. Fo- u Fl
— Komruiekchl. CyObeIMHUYHBIA COCTaB KOMIUIEKCOB
ATP-cunrassl. Usmenenune pynkuuii ATP-cunTtassl npu
pasoOmienun  MuToxoHApuil. IlyTm ucmonb3oBaHUsS
TpaHCMEMOPAHHOI'O AJIEKTPOXUMHUYECKOT0 MOTEHIIHANIA.
KonnyectBo THUNOB TeHEPaTOPOB TpaHCMEMOPaHHOTO
MTOTEHIMaJa B PA3JIMYHBIX BUAAX KUBBIX CHCTEM.




CaMocTosTeNbHas paboTa 00yJYaroIuXCs Y4eOHo-
METOJHIECKOe
Ce Haspanue Ouenou A
. Cpokn  |TpymoeMKOCTh obecrniedyeHne
MECTp pasaciia, TEMbI BI/II[ CaMOCTOATCIIbHOU pa6OTLI HOC€ CpE€aCTBO o
BBITIOJTHEHUS (dac.) CaMOCTOATEIIBHON
paboTHI
CamocTosiTeIbHOE U3YUCHHE TEM: VYerHbIi onpoc (IpHHIMIEL 1 METOAbI
(%) o OHOXHMMHH U MOJICKY-
®docdaTHbIi NOTEHIMAT HUTOIUIA3Mbl U MUTOXOHAPUIA. S——
Tena 4 Penokc-noreHnuan  NUPUIMHHYKIEOTHIOB U €rO [DneKTpOHHBIi pe-
MI/ITOX.OH,Z[ — MeTaboysimueckoe 3HadeHue. DyHKIMOHAIbHAs POJIb cype] —2-e u3a. (o).
K.V . pen.
P epeHOCUNKa ANlD u ATO wIcoH, JIK. pen
1 CUCTEMa OKUCJIEHUS U 4 5 Yonkep. — Mocksa :
ee poltb B (anenuHnyxseotuarpanciaokassl, AHT) u nepeHocunka BUHOM. Jla6opar-
¢docdara BO BHyTpeHHEH MUTOXOHIpUATBHON MeMOpaHe opust 3HaHuH, 2015. —
OMOdHEPreTHKE KIIETKU 855 c.
B CUCTEME OKHUCIUTEJIBHOr0  (ochopuInpoOBaHUsS
mutoxoHapuil. Maruburopst AHT. Perynsauus O® na
ypoBae AHT.
CamocTosITeTbHOE U3YYCHHUE TEM: Ycrabiii onpoc | Hpuuiums: 1 MeToas!
M 6 _ OUOXHMHH U MOJICKY-
€TabOJIMYECKNE  COCTOSIHUSL ~ KJIETKH, COIIPOBOX -
JaroIuecs pazobmerueMm O® B MUTOXOHIPUSX. [DIIeKTpOHHbII pe-
ema 5. Kucnopon u p p
1 IbIXaTebHbIe cicTeMpl [[VTHHHOLCNIOUeUHbIe KUpHbIe KucnoTsl (C16-C18) kak 5 ;(YPC] —2-e m31. (911.).
. . Y . pen.
KTCTKH pasobmutenn O®. TIpuHuMN AeicTBUA pa3obmMTENei. YOHEJ;;O?’&:;KI; -
YactuuHoe paszobOmenue. @Dusuoioruyeckas poib BUHOM. JlaGopar-
HETIOJTHOTO Pa300IIeHUSI. opus 3Hauwuii, 2015. —
855 c.
CaMocCTOsATENbHOE U3YUYEHUE TEM: YcrHblii onpoc |[IpuHimns 1 me-
[ToBpexmaromee aeiicteue A®DK Ha  KITIOYECBBIC TOZBI GHOXUMHH 1
MOJICKYJIApHOHU
Tema 6. Pons AOK B |Ouononmumepsl  kietkn. A®K  kak  perynsaropHsle 6H0n01}“,1/11/1p[9neKT—
3alUTE OT BUPYCHBIX  |(AKTOpbl peJOKC-CUTHaJMHra. Meronpl  U3y4yeHUs pOHHEI pecype] —2-
1 nHpeKmMii. MexaHU3Mbl|aHTUOKCUJIAHTHBIX ~ cUcTeM. KcaHTMHOKCcHIa3a Kak 6 5 emsa. (o). K.
BO3HUKHOBEHMUS uctoyHuk A®K. AxTuBanus KCaHTUHOKCHAA3bl MpPU Yuicon, Jlx. pen.
«MUTOXOHJIPHAIIBHBIX  |BUPYCHBIX HH(EKIHusIxX. BpiOpakoBka 3apa)KeHHBIX Yonxep. — Mockea :
o BMHOM. Jlabopart-
00se3Hen» ki1etok  APK-MHAyIMpOBaHHBIM  amoONTO30M  Kak

BEpOATHBIN MexaHu3M aevictBust APK npu BHPYCHBIX
WHQEKIUSIX.

opwus 3HaHuii, 2015.
—855c¢.




Ce
MECTP

HazBanue
pazzena, TEMbI

CamocTosiTenbHas pa60Ta 06y11a101111/1xcsl

Bug camocTosTensHOR paboThI

Cpoku
BBITIOJTHEHUS

TpynoeMKocThb
(dac.)

Orenou
HOE CPENICTBO

VuebHo-
METOANYECKOE
obOecrieuenue
CaMOCTOSATEIIHLHOMN
paboTHI

CaMocTOSTEIIBEHOS N3YUCHHUC TCM!

AJ'IBTepHaTI/IBHBIe IIyTH II€pE€HOCa DJJICKTPOHOB B

YcTHBIN onpoc

[TpuHIUITEL 1 METOABI
OMOXHMMHU U MOJIEKY-
JsipHON OMOJIOTUH

Tema 7. MUTOXOHJAPHUSAX pPACTeHHH C ydacTHeM (epMeHTa [DnexTponHEIii pe-
1 ANbTepHATHBHAS anpTepHatuBHOM okcupasel (AOX). Poms AOX B 7 5 ;(YP;] —2-e H;Iﬂ- ().
. Yuncon, JIx. pen.
OKCHIa3a MOJICP)KaHUU  PEOKC-TOMEOCTa3a B YCIOBHAX Vorkep. — Mocksa :
AaKTUBHOTO  MPOTEKaHWs  mporecca  (OTOCHHTE3a, BUHOM. JlaGopar-
COTPOBOXIAFOMIETOCsT (POTOOKUCITUTEILHBIM CTPECCOM. opus sHaHuit, 2015. -
C.
CamocTosATeIbHOE U3YYCHUE TEM: VCTHBII Ompoc MOHeKynﬂpléo-reHe-
THYCCKHUEC U OMOXHU-
Wzyuenne pomu TOPH3OHTAILHOTO  [IEPEHOCA  TCHOB MHHCCKHE METOTH B
(T'TIT') B 2BOMIONMH MHTOXOHIPHH M XJOPOILIACTOB coBpeMeHHoit 6Hom-
Tema 8. pactenuii. MemOpanHbIii Mexanu3M TpaHcnopra JJHK B o pacTerui
7 i JICKTPOHHBII
l'opusoHTabHEIH muToXoHApuK pactenuit. ['TII w3 sapa w miactug B Lecypc?ﬁaquoe
IICPEHOC I'CHOB B MUTOXOHAPHH. MHUTOXOHIPUU KaK aKIENTOp M JOHOP 8 5 wznanne. — IBK. — M.
PacTHTCIILHBIX renernueckoii napopmanuu B Gopme JHK n PHK B  BHEOM, @3620513;0'
MHUTOXOHIPHUIX 7 pusl SHaHHH, T
p KIeTKax pacTteHuil. [lepcreKTHBBI  UCTIONB30BaHUS (Meross1 B Groso-
TOPU30HTAJIBHOTO IIEpEeHOCa TEHOB B MUTOXOHJIPHH. rum). — Pesxum foc-
tyna: D43 «bubnmo-
Tex». — 20 I0CTymoB.
CaMocTosTeNbHOE U3YUEHUE TEM: VYceTHsIl onpoc MoneKYﬂﬂpPéo-FeHe-
v THYCCKHUEC U OMOXHU-
Metabonau3m TuapOoGOOHBIX COSAUHEHHH C YydacTHeM MHYGCKHE METOJIbI B
Tema 9. MeMOpaH SHJIOTIA3MATHYECKOTO peTuKyIymMa COBPEMEHHOIt 610
MHUKpOCOMaIbHas (mukpocomanbHoe okuciienue). NAD(P)H-mutoxpom P- EI;HH pacTermii
- _ JIEKTPOHHBIN pe-
. CHCTEMA OKMCIIEHHS 450-okcuopeykTa3a. B3auMOOTHOIIEHUST MHUTOXOH]T 9 c cype] : HayuHoe 13-

OHIAOTCHHBIX U
HK30TE€HHBIX
cyOcTpaToB

puii U BHAOIUIA3MaTHYecKoro petukyiayma (OP).
Mertabonm3M TOPMOHOB M JKETYHBIX KuCIOT B OP
yenmoBeka M miekonuTtarommx.  CoequHEHMsT  —
WHIYKTOPBI CHHTe3a IuToxpoma P-450 B Mmkpocomax
MEYEHHU MJIEKOIUTAIOIINX.

nanue. — OBK. — M. :
bunowm. Jlaboparopus
3HaHui, 2012. — (Me-
TOJBI B OMOJIOTHH). —
Pexum poctyma: D43
«bubmmo-tex». — 20
JIOCTYTIOB.




CaMocTosTeNbHas paboTa 00yJYaroIuXCs Y4eOHo-
METOJHYECKOE
Ce HasBanue Ouenou A
. Cpokn  |TpymoeMKOCTh obecrniedyeHne
MECTp pasaciia, TEMbI BI/II[ CaMOCTOATCIIbHOU pa6OTLI HOC€ CpE€aCTBO o
BBITIOJTHEHUS (dac.) CaMOCTOATEIIBHON
paboTHI
CamocTosiTeIbHOE U3YUCHHUE TEM: VYeTHbI onpoc |Monekynspro-rene-
THYECKHE U OMOXU-
Pone A®K B 3BOJIIOIMOHHBIX MpOLECCaX HYKAPHUOT.
o MHYECKUE METOJBI B
MuToxoHIpUM Kak OCHOBHOM HcTO4HUK ADPK B CcoBpeMeHHOi 6Ho-
MHOTOKJIETOYHBIX OpraHu3dMax. Yacrtora MyTHpOBaHMS naomn pactenuii
Tema 10. FEHOB B MUTOXOHAPHAIBHOM U SJIEPHOM TIE€HOMAX. Eygz]K TI; (:;If:gep;
1 buoxummnueckue Otnenbable Buabl ADPK m MexaHu3M HX JEWCTBUS Ha 10 5 nanme. — DBK. — M. :
MEXaHU3MBI SBOJIIOINH |MH(POPMAIIMOHHBIE OHOMOIMMEPHI KIIeTKH. JlefcTBHe Bunom. H=16<;193T0PH’I
N i1, 2012. — (Me-
U pOJIb KUCIIOpOa A®DK kak BO3MOXHBIH MEXaHU3M BO3HUKHOBEHMS SHATHTL, (Me
> TOJIbI B OUOJIOTHH). —
COMAaKJIOHAJIbHOW H3MEHYMBOCTH KJIETOK B KYJIbTYpE. Pesxum octyma: 943
OcoOeHHOCTH  OKHCIUTENBHOTO  MeTadonu3ma Yy «bubanorex». — 20
o oC OB.
OPTaHM3MOB  C  Pa3HOH  IPOJOKHTEIBHOCTBIO AOCIYIIOR
YKW3HEHHOTO ITUKJIA.
CaMocTosATEIbHOE U3YUEHUE TEM: VY CTHBII OTIPOC MOHGKYHHPIéO'FeHe'
MuTtoxoHpuanbHple  Ooyie3HH. MUTOXOHAPHATIBHAS THICCITe T DHONI”
MHYECKUEC METOIBI B
Tema 11. MEJIMITIHA. CB0OOAHO-IIMPKYITUPYIOTIAS COBpEMEHHOiH 6o0-
MutoxoHapuaibHas MutoxoHipuanbHas JJHK Bo BHEKIETOUHBIX KHJIKOCTAX H;FHH pacTenHii
OMOYHEpreTHKa: CBsI3b C [opraiu3mMa  (KpoBb, TIUIa3Ma, IepeOpocTrHaIbHAS Eyng ?i(;ﬁﬁfepﬁ;
1 npoGiemMaMu KUJIKOCTb, CJIIOHA u ap.) Konupyemsie 11 5 nanue. — OBK. — M. :
OMOTEXHOJIOTHH, muroxoHapuanbHoi J[HK pacreHnii arpoHomMu4ecku Butowm. JlaGoparopus

OUOMEIUIIUHBI U
CEJILCKOT'0 X03glCTBa

LleHHple npu3Haku. [luToruiasmarnueckas MyXKcCKas
crepwibHOCTh ([IMC). Heo6xoauMoCcTh B HOBBIX THIIaX
IIMC pns NOBBIIEHHS NPOAYKTUBHOCTH OCHOBHBIX
CEJIbCKOXO35MCTBEHHBIX BUJOB PACTEHUMN.

3HaHui, 2012. — (Me-
TOJBI B OMOJIOTHH). —
Pexum moctyma: D43
«bubmorex». — 20
JIOCTYTIOB.

OO6muii 00beM CaMOCTOATETFHOM PabOThI IO TUCIUILINHE (Jac) — 54

N3 Hux o0beM caMOCTOATENBHOW pPaOOTHI

JAMCTAHIMOHHBIX 00Pa30BaTEJbHBIX TEXHOJIOTHH (Yac)

C MCHO0Jb30BAHHUEM JJICKTPOHHOIO oﬁyqemm u

10




4.3 Conepxanue y4eOHOIro MaTepuaJa

Tewma 1. buosneprerndeckas kinaccuduraiys MeMOpaH.

OmnpeneneHre OCHOBHBIX MOHATHHA. MeMmOpaHbl € TOYKH 3peHHUs OHOIHEPIeTHKH.
Conpsratomie HoHbl.  KOHBEpTHUpYEeMbI€ SHEPreTHYECKUE '"BaIOTHI'  KUBOM  KJIETKH.
Anenosuntpudocdar. Jlunuaaeii KomnoHeHT 6nomeMOpan. JlunuaHeiii 6ucinoi. MemOpaHHbIE
oenku. benku-nepeHocunku. ADP/ATP antunoprep u ero ponb B (QYHKIHMOHMPOBAHUU
mutoxouIpuii. Pazobmaromue 6enku (UCP). Compsiraromue U HECONpsraroinme MeMOpaHBI.
Oco0OeHHOCTH CTpPOEHUSI U OpraHMU3allMd MeMOpaH pa3IMYHBIX BHYTPUKIETOYHBIX OPTaHEeI.
OCHOBHBIE KUCIIOPOJ-YTHIIN3UPYIOIINE MEMOpPaHHBIE CUCTEMbI KJIeTKH. OCHOBHBIE MCTOUYHUKU
aKTUBHBIX ¢GopM Kucinopoga. Jlunugnele padThl W HUX poib B (PYHKIHOHHUPOBAHUU
OMOJIOTUYECKHX MEMOpaH.

Tema 2. Cneunduyeckue MeToAbl MEMOPAHHOKH 0MO3HEPTeTUKH.

[Monsporpadguueckuii MeTox HM3MEpeHHs JAbIXaHUS MHUTOXOHIpuid. V3Mepenue
memOpanHoro norenuuana (AW). Ilpoteonunocomsl. U3mepenne AY B MHTAKTHBIX KJIETKaX U
opraseyuiax. MHKpoOaIeKTpoaHblii Meroa. [IpupoaHble NpoHMKaKOUME HOHBI U HOHO(OPHI.
CuHTeTH4ecKre IpOHUKaIoIUe HOHbI. DIII0OpECUPYIOIINE IPOHUKAIONINE HOHBI: HAOII0IeHUE
3a AY B OT/I€NIBHOM KIIETKE U OpTaHeiie.

Tema 3. IlepBuYHBIe TreHepaTOpbl TPaHCMeMOPAHHOIO0 MOTEHUHMAJA B
JHEProTpaHcpop-MUPYOIIMX OPraHesiax.

Pabora npixaTenpHOM IEMM W TEHEpAUus HIIEKTPOXMMHUYECKOTO IIOTEHIIMATa HOHOB
Bojopoga. CocTaB JbIXaTENbHBIX KOMIUIEKCOB M TMPUHLMUI pabOThl JbIXaTEIbHOW LIETH.
Cynepkomiekcbl. MexaHu3M TeHepaluy 3JIeKTPOXUMHUYECKOro noreHuuana. Mcnons3oBanue
SHEpPruM TpaHcMeMOpaHHOro moTeHMana mias cuHtesa ATP. ATP-cunraza. Fo- m F1 —
KoMIuiekchl. CyObenuHnuHbIN coctaB KomiuiekcoB ATP-cunrassl. U3menenne pynkunii ATP-
CHUHTa3bl IMpH pa3oOumieHuH MUTOXOHApuH. IlyTm wucnonb3oBaHMA TpaHCMEMOpPAHHOTO
AIIEKTPOXMMHUYECKOr0 MOoTeHnHana. KoiaumdecTBo THUIIOB Te€HEpPATOpOB TPaHCMEMOPaHHOTO
NOTEHLIMANA B Pa3JIMYHbIX BUJAX KUBBIX CUCTEM.

Tema 4. MuTOoXOHApHAJIbHAS CHCTEMAa OKHCJICHHSI M e¢ pPoJb B OMOIHepreTuke
KJIETKH.

XnopomnuaacTbl u MUTOXOHJIPUH - JBa THIIA JHK-conepsxanux
SHEProTpaHCPOPMUPYIOLUINX  OpraHem.  B3aumocBs3p  3HeproTpaHcHOpMHUPYOIIUX U
TeHEeTUYECKUX (YHKLIMH B MUTOXOHAPHUAX U xJyoporiactax. Penokc-moreniuan. docdarHblii
notreHuuan. OOMeH reHeTndyeckoil mHpopManueil Mexay opraHemyamMu U sapom. MuTterpanus
oprasesna B oOuryro cucreMy Merabonusma kKieTkd. CrocoObl KOHTPOJS OCHOBHBIX (YHKLMH
opraHeiul. Penokc-KOHTpoJIb KaK CIOCOO KOHTPOJISI TEHETHYECKHX (PYHKIMA MHUTOXOHAPUN U
XJIOPOIUIACTOB.  PelOKC-CEHCOPBI,  pEeryisTopbl  PEJOKC-OTBETa M HUX  poOJIb  IIpHU
(GYHKIIMOHUPOBAHUM HHEPrOTPAHC(HOPMUPYIOMIMX OpTraHel KJIETKH B YCIOBUSX pa3IHMYHOM
norpedHocTH B ATO.

Tema 5. Kuciopon u apixatejibHble CHCTeMbl KJIeTKH. CHIKEHHE BHYTPHKIETOUHON
koHIeHTpanuu Oz Kak ocobast GyHKIHS TbIXaTeIbHBIX CHCTEM KJIeTKH. YacTiuuHoe pa3olrieHne
WIA HECONPSHKEHHOE BHYTPHKJIETOUHOE JbIxaHue. "Msrkoe" pa3o0mieHue JbIXaHus |
dochopuupoBanus myTeM TMOBbIIIEHHsT H'-MPOBOAMMOCTH MHUTOXOHAPUAIBLHON MeMOpaHbl B
cocrossHuu 4. OOpa3oBanue Hecnenu(pUUeckoi MOPbI BO BHYTPEHHEH MeMOpaHe MUTOXOHIpPUI
KaK paJuKaIbHBIA MEXaHWU3M 3aIIUTHl KJIETKH OT KHCIOPOJHOW WHTOKCHKaruu. Llukimodwmmma
Kak KaTamu3zaTtop oOOpa3oBaHUS TOphl. AKTHUBHBIE (OpPMBI KHUCIOpoAa Kak (akrop,
HOBPEXIAIOIINI TeHeTHYECKNH armapar KJIeTKU IPH MaTOJIOTHYECKUX COCTOSHUSIX.

Tema 6. Poab akTuBHBIX ¢opm Kuciaopoga (APK) B 3ammre OT BHPYCHBIX
HH(pEeKIU. MexaHu3MbI BO3HHKHOBEHHS «MHUTOXOHAPHAIBbHBIX 00J1e3HEH»,
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Helipo/iereHepaTUBHBIX 3200/1eBaHMIl M 00J1e3Hell MOKUJI0ro Bo3pacTa. AKTHUBHBIC (POPMBI
kuciopoga (ADK) B KJIETKE KakK pe3yabTaT 'mapa3uTHBIX" XUMHUYECKUX peaKIil
MOJICKYJISIPHOTO KHCIOpoJa ¢ pepMEeHTaMu U KOhEepMEHTaMH HAaYaJIbHBIX U CPEIHUX yYaCTKOB
neixatenpHOM 1enu. Xapaktep geiictBus A®K Ha KitoueBble  OMOINONIMMEpPHI  KIIETKH.
AHTHOKCHIAHTHBIE cucTeMbl. Kiietounbsle cuctembl, wuszMepsoomue KoHueHtpamuu ADK.
[Toermenne ypoBas ADK npu BupycHbix nHpekusax. Kcantunokcnaaza kak uctounuk ADK.
AKTHBaI¥s KCAaHTHHOKCHUJIA3bl MPU BUPYCHBIX WH(EKIUIX. BriOpakoBKa 3apakKeHHBIX KIIETOK
ADK-UHAYIUPOBAHHBIM aMONTO30M KaK BO3MOXHBIN MexaHu3M JercTBusd ADPK npu BUpYyCHBIX
uHpeKkusax. Mepbl 3amuUThl, TpPUHUMaeMble BHUpPycoM MpoTuB pocta ADPK B Kkierke.
ArnonTuueckas 30Ha BOKPYT KJIETKH - TOTEHUIUAIbHOI'O HCTOYHUKA BUPYCHOM UH(DEKIINH.

Tema 7. AibTepHaTHBHAsI OKCH/1Aa3A.

Hanuune nyTtu anbTEepHATUBHOIO IEPEHOCA 3JIEKTPOHOB B MUTOXOHJAPUSX PACTEHHUH C
yuyacTueM anbrepHaTuBHON okcusasbl (AOX). Pons AOX B moasiepkaHuy peloKC-roMeocTasa B
YCIIOBHSAX aKTUBHOTO MpOTeKaHUs mporecca (porocunreza. Bousane ADK nHa sdhdexkTuBHOCTD
OKHCIUTEIHHOTrO (hochOpUIpOBaHUs B MUTOXOHAPUSAX U (POTOCHHTE3a B Xjoporiactax. Pomib
A®K kak curHana A aKTHBALUM SIEPHBIX U MUTOXOHJpPUAJIbHBIX I'e€HOB. Penokc-perynsauus
9KCIPECCUM TeHOB. JIByXKOMIIOHEHTHas CHCTeMa PeJOKC-Peryisiiuyd y mnpokapuor. Pemokc-
perymsiuysi Kak BO3MOXKHBIH MEXAaHHM3M HMHTETPALUHd MUTOXOHJPHAIBHOTO F€HOMa B OOLIYIO
TFeHETUYECKYIO CUCTEMY KJIETKH.

Tema 8. 'opu30HTAIBLHBIN NIEPEHOC T€HOB B PACTUTEIbHBIX MUTOXOHAPHSIX.

['opu30HTaNBHBIN MEPEHOC TEHOB Kak (akTop MpeoOpa3oBaHHsi T€HOMOB OPraHW3MOB
pa3HOI CIIO)KHOCTH. BakHas pojb TOPU30HTAIBHOIO MEPEHOCAa T'€HOB B JBOJIIOLIMM I€HOMOB
npokapuor. IlepeHOC IeHOB B XOJ€ HBOJIOUMM MHUTOXOHJIPHM M XJIOPOIUIACTOB PACTEHUM.
Beicokast yacToTa ropM30HTaJILHOTO NEPEHOCA T€HOB B MUTOXOHPUAX pacTeHU. MeMOpaHHbII
MexanusMm Ttpancnopra JJHK B mutoxonapum pactenuit. Ilocienctsus mepeHoca TI'€HOB B
MUTOXOHJIpUHU. IlepCreKTUBBI  HCIOIB30BAHHUS TOPU3OHTAIBHOIO IIEPEHOCA TE€HOB B
MUTOXOHJIPHH.

Tema 9. MukpocomaibHOe OKHC/JIeHHE FHI0TeHHBIX U IK30TeHHBIX cy0cTpaToB.

Metabonausm  ruapooOHBIX COETUHEHHH C y4acTHEM  JbIXaTelIbHBIX CHCTEM
mutoxoHAprii ¥ Mukpocom. NAD(P)H-umtoxpom P-450- okcupopenykraza. WHIyKmms
mutoxpoma  P-450.  JlereprentHelii  3¢d¢dexr Ha  MeMOpaHbl ~ MHUTOXOHIApPUH U
HH/IOIUIA3MATHYECKOI0 PETUKYJIyMa METa0OJUTOB C TUAPO(OOHBIMU CBOMCTBAMU (KUPHBIE
KHUCJIOTBl C JUJIMHHOM yYIJ€BOJOPOJAHOM IIEeNblo, MKETYHble KHCIOTBI, CTEPOUIONO0I00HBIE
COCTMHCHMS).

Tema 10. buoxumMuveckue MeXaHU3MbI IBOJIOLUM U POJIb KUCJI0POAA.

Ponb kucnopozaa B 3Boironuu oprann3mMoB. MuToxoHapuu kak uctouHuk A@K B kieTke.
A®K kak myrareHHbli ¢akrop. YactoTa MyTHPOBaHHS T€HOB B MUTOXOHPUAIBLHOM U SIIEPHOM
reHomax. OrtnenpHble Buabl ADPK u MexaHu3sM HMX JeHCTBUS Ha UHGPOPMALMOHHBIE
oumomonmumepsr  kieTku. [lefictBue A®K Kkak BO3MOXHBIM MEXaHHU3M BO3HHKHOBEHUS
COMAKJIOHAJIbHOM HM3MEHYMBOCTH KIETOK B KyJabType. (OcCOOEHHOCTH OKHCIUTEIHHOTO
MeTabonM3Ma y OpraHu3MOB C Pa3HON MPOAOKUTENBHOCTHIO KM3HEHHOTO ITUKJA. AKTHBHbBIE
(dopMBI KHCIIOpOJa U MPOJIOJKUTEIBHOCTD )KU3HU OPraHu3MoB. r- 1 K-ctpateruu. Bo3aMoxHbIi
MEXaHU3M IEPEKIIFOUEHHS] CTPATEruil: PoJib KUcIopoaa. UemoBek 1 MEXaHU3MBI 3BOJIIOIUH.

Tema 11. MuroxonapuajibHass OHMOIHEPreTHKa: CBSA3b C MpodJeMaMu
OMOTEXHOJIOTMH, OMOMeIMIMHBI U CeJIbCKOr0 X035l CTBA.

buosneprernueckue rmpouecchl B MUTOXOHAPUSIX M HMX CBs3b ¢  (huU3MOJIOro-
FEHETUYECKUMHU TpU3HakamMu opraHu3smMoB. KionupoBanue reHoB B JIHK-comepxkamux
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opraneimiax. MUTOXOHpHanbHbie Ooyie3HH. MuTroxoHApuanbHas MenuiuHa. Koaupyembie
mutoxoHapuanbHoi JIHK arpoHoMudecku 1ieHHbIE NMpu3Haku. LluTormnazmMarudeckas MysKckas
crepunbHOocTh  (IIMC). Heob6xomumocte B HOBBIX Tumax [[MC i moBbimieHUs
MIPOJIYKTUBHOCTH OCHOBHBIX CEJIbCKOX035HCTBEHHBIX BUIOB PACTCHHIA.

IV.3.1. Ilepevyens ceMHHAPCKHX, NPAKTHYECKUX 3aHATHH W Ja00paTOPHBIX
pador
Ne Ne HaumeHoBanue TpyroeMKoCTb OneHOYHbIE dopmupyemble
n/H | pasgena CeMHMHApPOB, (uac.) cpeacrBa KOMIIeTEHIIU U
M TeMbI NMPAKTHYCCKUX U Bceero N3 Hux (MHIMKATOPBI)*
JadopaTopHbIX padoT | yacoB NMPAKTHYeCKA
a1
MOJAT0TOBKA
1 2 3 4 5 6 7
1 | Temal BuosHepreTHueckas 1 YcTHBIH ompoc Hﬂl’l;(-l
IIK 1.1
KJaccupukanus MeMOpaH UK 1o
2 | Tema2 2 YcrHblit ompoc IK-1
CrenupuyecKkrue MeTOIbI HIK 1.1
OMOPHEPTeTHKH UK n 1.2
3 | Tema3 IlepBuuHBIE TEHEPATOPHI 2 YcTHBIH ompoc IK-1
TPaHCMEMOPAHHOTO HIK ik 1.4
MOTECHIHANIA B HJIK k1.2
MHUTOXOHJAPUAX
4 | Tema4 MutoxoHapraibHas 2 YcTHBIN o1poc ITK-1
CUCTEMa OKUCIICHHS U e¢ HIK k1.4
pOJib B OMOHEPTreTUKE HJIK k1.2
KIICTKHU
5 | Tema$s Kucmopon i 1 YcTHBIH orpoc IK-1
MK i 1.1
JIBIXaTENIbHBIC CUCTEMBI ITK e 10
KIJIICTKHU
6 | Tema6 Posis ADK B 3ammre ot 2 VCTHBII Ompoc MK-1
BUPYCHBIX HH(EKIINH. WK nic 1.1
MexaHu3MBbI HJIK k1.2
BO3HUKHOBCHUA
CKMHUTOXOHJPUATIBHBIX
Oone3Hen»
7 | Tema7 2 YcTHBIH orpoc IIK-1
AnbpTepHaTHBHAS WK nx 1.1
OKCcHJ1a3a HJIK k1.2
8 | Tema8 I'opusonTanbHbIi 1 YcrHblit onpoc IK-1
MEPEHOC FEHOB B HIK fikc 1.1
PaCTUTENBHBIX HJIK k1.2
MHUTOXOHJAPUAX
9 | Tema9 MukpocomaibHast 1 VYcTHBIH o1poc ITK-1
CHUCTEMa OKUCJICHHUS HIK fikc 1.1
SHIOTEHHBIX U HJIK k1.2
9K30TE€HHBIX CyOCTpaToOB
10 | Tema 10 | buoxumuueckue 1 VYcTHBIH onpoc IK-1
MEXaHU3MBI 3BOJIOIUN 1 UK k1.1
POJIb KUCTIOPOA HJIK k.2
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11

Tema 11

MuTtoxoHapuanbHas
OMOdHEPTeTHKA: CBS3h C
npoosieMaMu
OHMOTEXHOJIOTHH,
OMOMEIUIINHEI 1

CEJILCKOT'0 XO3SIUCTBA

VYcTHbIH onpoc

IK-1
UK ik 1.1
HJIK k1.2

4.3.2. Ilepeuenb TeM (BONPOCOB), BBIHOCHMBIX Ha

CTyJIeHTAMH B paMKax caMocTosiTeJibHOI padoTsl (CPC)

CAMOCTOATEJIBHOC MU3YYCHUE

kuciopona (ADK) B 3ammre
OT BUPYCHBIX HH(EKITHIA.
MexaHu3MBI BO3HUKHO-
BEHHS «MUTOXOHIPUATHHBIX
Oone3Heiy, HelipoaereHepa-
THUBHBIX 3a00JIEBAHUH U
00JIE3HEN TTOKUIIOTO
BO3pacTa.

MaTepual 110 BOIpocaM:
«AKTHBHBIE (OPMBI
KHCIIOpOJa B HOPME U NPU
MATOJIOTHH BBICIINX
Opranu3MoBy. «CHCTEMBbI
3aLIUTHl OT aKTUBHBIX
¢dbopM KHCIOpOaaY.

Tema 3ananue Dopmupyemas NIAK
o/ KOMIIETeHIIHSI
1. buosneprernueckas W3yantes  TeopeTmueckuit IIK-1 UK k1.2
KJaccupuKaIys MaTepuail 1O  BOMPOCY:
MeMOpaH. MeMOpaHbI «OTuuusi B OpraHU3AINH
MUTOXOHIPHHA U COTIPATAIINX M HECONpS-
MHKPOCOM. TaroIIuX MEMOpaH».
2. Crietupmaeckre MeToapl | M3yunth  T€OpeTHYeCKHid [K-1 WK k1.1
OMOPHEPTeTHKH MaTepua 1o BOIpocam:
«MeTtabonnueckue
coctossust 3 uw 4 B
IBIXaHUH ~ MUTOXOHAPHUI.
«JlpIXaTenbHbId  KOHTPOJIb
Y METOJIBl €TO NU3MEPEHHUS.
IIepBuunbie reHepatopsl | M3yuyuTh  TEOpPETUUECKHUI [K-1 WK nx 1.2
3. TpaHCMEMOPaHHOTO MaTepua 1o BOIpocam:
MOTEHIIAANA B «/IprxarenbHble KOMIUIEKCHI
MUTOXOHJIPUSX B COCTaB€ AJIEKTPOH-
TPAHCIIOPTHOW LENMH MHUTO-
XOHAPUIY. «AJTBTEpHATHB-
Has IIeTb [TepeHoca dJIeKT-
POHOB B MHUTOXOHJIPHUSIX
pacTeHu.
MuTOXOHApHAIbHAS W3yunth  TeOpeTHUECKUi IK-1 HJIK nx 1.2
CHUCTEMA OKHCIICHUS U €€ MaTepual [0  BOIPOCY:
pOJIb B OMODHEPTETHKE «Ponb  MHTOXOHIpHII B
4, KieTki cHabKEHUH KJIETKH
sHepruerd B Buge ATD u
NOJ/IEP’)KaHUK  KJIIETOYHOTO
penokc-Oanancay.
5. Kucnopon n ppixarenbusie | M3yquTh TEOpETUUECKHIA [K-1 HJIK nx 1.1
CHUCTCMBI KICTKH MaTepuall o BOIIpocam: UK nk 1.2
«Ponp nByx OTL]
MUTOXOHJPUH y pacte-
HU». «AKTUBHBIE (HOPMBI
KHCJIOpOJIa M MX OMOTeHe3».
6. Poub akTHBHBIX OpM N3yunts TeopeTuuecKuii IK-1 HJIK n 1.2
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AnbpTepHaTHUBHAs N3yunts TEOpETHUECKUI IK-1 HIK k1.2
7. OKCH/1a3a MaTepua 1o BOMPOCY:
«PoJb anpTEpHATUBHON B
(doTocuHTE3E»
T'opuzoHTaIBHBIN N3yunts TEOpeTHUECKUI IIK-1 HIK nk 1.2
MIEPEHOC TEHOB B MaTepua 1o BOMpPOCY:
pacTUTENBHBIX «IIpupoanas
8. MUTOXOHIPHUSX KOMIIETEHTHOCTb
MUTOXOHAPUI pacTeHUM K
rioraorennio JJHK»
9. N3yunts TeopeTruecKuii IK-1 WK rx 1.2
MuxkpocomanbHas .
MaTepua 1o BOMpPOCY:
CHUCTEMa OKHCIICHUS
«Cucrema metabonmzma
SHJIOTEHHBIX U
KCEHOOMOTHKOB Y
9K30T€HHBIX CyOCTPaTOB
9YKapuoT»
Wzyants TeopeTnueckuit [K-1 WK k12
10. broxummueckue MaTepua 1o BOMPOCY:
MexaHu3Mbl dBomoru 1 | «Kucmopon u ADK kak
POJIb KUCIOPOAa (haKTOPhI SBOJIIOIIMU
JKUBBIX OPTaHHU3MOB)
MurtoxoHapHUANIbHAS N3yuuts TEOpETUUECKUI IK-1 HIIK 5k 1.2
OMOdHEpreTHKa: CBSI3b C MaTepua o BOIPOCY:
mpobiieMaMu «MUTOXOH/IpHH U pEIICHHE
11. OMOTEXHOJIOTHH, Mpo0OIJIeM MeTUITUHEI,
OMOMETUIIMHBI U CeJbCKOI0 X034HCTBa U
CEJIbCKOTO X034HCTBa OMOTEXHOJIOTUI

4.4. MeTonnueckne yKa3aHus M0 OPTaHU3ALUHA CAMOCTOSATEJIbHON PadoThl CTYICHTOB
CaMocrosiTenbHasi paboTa CTYACHTOB SIBISIETCSI COCTAaBHOM 4acThio y4eOHOro mporecca u
UMeeT LEeNbI0 3aKpelyIeHue M YIayOJieHHWe TOJYYEeHHBIX 3HAHUM M HAaBBIKOB, IOHCK U
HpI/IO6p€TeHI/I€ HOBBIX 3HaHI/II\/'I, a TaKXE BbIIIOJTHCHUEC y‘~IC6HI)IX SaHaHHﬁ, IMOATOTOBKY K
NPECTOSIIUM 3aHATHSAM, 3a4eTaM U SK3aMEHaM.

Jlnst opraHu3anyy CaMOCTOSTENTBHONH paboThl MO JUCHUTUTHHE «BHOIHEpreTHKa KIETKH»
UCTIOJIB3YIOTCS CIeyroIue GOpMbI CAMOCTOSTEIbHON YueOHOH paboThI:

- PaboTa Haj KOHCTIEKTOM JIEKIUH.

- [Ton6op, n3yueHue, aHaan3 peKOMEHJOBAHHON JIUTEPATYPHI.

- CaMocTosITeTbHOE H3y4YeHHE OTACTBHBIX TEM, aparpagon, He U3TI0KEHHBIX B JICKIINH.

- IloaroroBka K MNPakTUYECKOMY 3aHSTHIO COCTOMT B TEOPETUYECKOM IOATOTOBKE M
BBIMIOJTHEHUH MPAKTUUYECKUX 3aJJaHUil (pellieHue 3a7a4, OTBEThl Ha BOIPOCHI U T.1I.).

- Hanmcanue pedepaToB, NOAroTOBKA JOKJIAI0B.

- [ToAroToBKa K TECTUPOBAHHUIO.

- [lonroroBka k 3auery.

ITucomennvie pabomwi. JIjis M3ydeHHUs TeM, HE HM3JIOKEHHBIX B JIGKIIUH, PEKOMEHIYETCS
UCIIOJIb30BaTh OCHOBHYIO M JIOTIOJIHUTEIBHYIO JINTEPATYPY, a TAKKE UCTOUHUKH, HaliIeHHbIE TIPU
IIoMoI1Iu I/IH(l)OpMaHI/IOHHO-CHpaBO‘-IHBIX N IIOHCKOBBIX CHCTEM. 21.]'[5[ 3aKpCIUICHUA MaTcpuaia
peKoMeHayeTcs AenaTh KpaTkue KOHCIEKTHI 1Mo Teme. B pamkax aucuuruiniel «MomnekyaspHas
T'CHCTHUKa MHTOXOHﬂpHﬁ)} TaKXE MPEAYCMOTPEHO BBITTIOJHCHUE IMUCbMCHHBIX pa60T, B KOTOPBIX
CTYAEHTBI JIOJKHBI COCTAaBUTh CXE€MYy TPO(PHUUECKHMX OTHOUIEHWH B Pa3IUYHBIX MHUKPOOHBIX
COOOIIECTBAX U CXEMBI KPYrOBOPOTOB psila OMOreHHBIX 3J1eMeHTOB (cM. 1. 4.3.2.). KadectBo
BBITIOJIHEHHON pabOoThI OLIEHUBAETCA B X0Ji¢ OOCYXJIEHHUS TaHHBIX BOIPOCOB IPHU MPOBEACHUU
KOJUIOKBHYMa 10 COOTBETCTBYIOIIEH Teme (cMm. 1. 4.3.1).

Pegpepam — ¢opma nHucbMeHHOH pabOTHI, KOTOPYIO PEKOMEHAYETCS NPUMEHSTH IpU
OCBOCHHMH BapUaTUBHBIX (MPOQPMIBHBIX) JUCIUILINH MTpodeccuoHanbHOro 1ukia. [Ipeacrasiser
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co00i1 KpaTKoe M3JI0KECHHUE COACPKAHMS HAYIHBIX TPYIOB, JTUTEPATYPHI IO ONMPEACTICHHON TeMe.
O6nem pedeparta MoxkeT gocturath 15-20 cTp.; BpeMsi, OTBOJMMOE Ha €ro MOATOTOBKY — OT 2
Henenb 10 Mecsna. IloaroroBka pedepara moapasyMeBaeT CaMOCTOATENBHOE H3Y4YEeHUE
CTYJEHTOM HECKOJBbKUX JIMTEPATYpPHBIX HCTOYHUKOB (y4yeOHHMKOB, MOHOrpaduil, HayqHBIX
cTareii W T.A.) MO ONpeNeNEHHOW Teme, He paccMaTpuBaeMOW MOAPOOHO Ha JICKIHH,
CUCTEeMAaTH3alMI0 MaTepuaia U KpaTkoe ero usnoxenue. Llenp Hanucanus pedepara — npuBUTHE
CTYAICHTY HaBBIKOB KPAaTKOTO M JJAKOHUYHOTO IPEACTABICHUs COOPAHHBIX MaTepHajIoB U (HakToB
B COOTBETCTBUU C TPEOOBAHUSAMU, IPEIbIBISIEMBIMU K HAYYHBIM OTUETaM, 0030paM U CTATHSIM.

CrpykTypa pedepaTa BKIIOYAET:

- TuTynbHBIN JHCT.

- Conepxanue.

- Benenue, rae kpatko popmynupyercs npobiema, 1elb U 3a1aun pedepara.

- OcHOBHasi 4acTh pabOTHI COCTOUT M3 HECKOJIBKHX Pa3JIesIOB, B KOTOPBIX M3JIAaraeTcs CyTh
TeMbI pedepara.

- 3aKir04YeHuE.

- CIMCOK HUCIMOJIb30BAHHOM TUTEPATYPHI.

[lpu odopmieHnnn pedepara cieayeT NPUIACPKUBATHCS TEXHHUUECKUX TpeOOBaHUH,
peIbsIBIsSEMBIX K pedpepaTamM U KypcOBBIM paboTaM, UMEIOIIUXCS Ha Kadeape.

Kpurepuu onenuBanus pedepara:

- OLeHKa «OTJIMYHOY» BBICTABIISIETCS B TOM Cllydae, eclid B pedepare MOJHOCThIO pacKphITa
TE€Ma, IMPOAHATU3UPOBAHO COBPEMEHHOE COCTOSIHHME BOIIPOCA, MaTepuall H3JI0KEH JIOTMYHO,
Mocle0BaTeNbHO, MPUBEACHO He MeHee 10 nuTepaTypHBIX HCTOYHHKOB (Cpeau KOTOPBIX
npeoOiiaaeT JUTepaTypa 3a mociemaHue S5 ner), pedepar odopmiieH B COOTBETCTBHH C
TEXHUYECKUMU TPeOOBAHUSIMHU, MIPEABIBISIEMBIMU K TAKOTO pojia paboTam.

- O11eHKa «XOpOILI0Y» - TEMa PacKphITa, IPUBEIECHO JOCTATOYHOE KOJUYECTBO MaTepuasia, HO
Opy 5TOM MaTepual B HEAOCTATOYHOW CTENEHW MPOAHAIU3UPOBAH aBTOPOM, odopmiieHue
pedepara COOTBETCTBYET TEXHUUECKUM TPEOOBaAHUIM.

- OneHka «yIOBIETBOPUTENIBHO» - TEMa PACKPBITa TOBEPXHOCTHO, MaTepuall IPUBEIEH KaK
npocTasi KOHCTaTaluusi (akToB, HE NMPOAHAIM3HPOBAH, B OPOPMIIEHHH HMEIOTCS TEXHUYECKHE
HEJOCTaTKH, CIIUCOK JIUTEPATYPHI COJEPKUT MEHEE 5 UCTOYHHKOB.

- OrmeHKa «HEYIOBICTBOPUTEIIBHO» - TeMa HE PACKphITA, CKYAHBIH 00BEM TPHUBEICHHBIX
MaTepuasoB.

Yemuwiii 0oknao — 3to cooOuienue B redenne 10-15 MuH, B KOTOPOM CTYAEHT B JaKOHUYHOM
dbopMe TOKEH U3II0KUTh MaTepHall IO COOTBETCTBYIOLIECH TeMe, TPUIEPKUBASIChH CIEIYIOIIETO
IUIaHa: BBEJEHHE, OCHOBHAs 4YacTb, 3aKirodeHue. JloKiaa compoBOXKIAeTcsl Mpe3eHTalueH,
OTpakarollleld OCHOBHBIE TMOJOXEHHS MO COOTBETCTBYIOIIEH TeMe, BKIIIOYAIOIIEH HarjsaHbIe
Marepuanbl (cxeMbl, Tabmuipl, ¢oTo W T.A.). [lo OKOHWaHWM JOKJIana CTYACHTY 3aJar0T
BONPOCH, KaK TMpenojiaBaTeNib, TaK W CTYASHTHl, Ha KOTOPHIE JOKIAJAYUK JOJKEH JaTh
HCYEPIBIBAIOIINAE OTBETHI.

Kputepuu onieHnBaHUs YCTHOTO JOKIIAa:

- OueHka «OTIMYHO». B J0OKIaze MOJHOCTHIO pACKphITA TeMa, MPOAHATU3UPOBAHO
COBPEMEHHOE COCTOSIHME BOINPOCA; CTYAEHT CBOOOJHO BJIaJ€eT MaTepHalioM, M3JIaraeT ero
JIOTUYHO, TIOCJEI0BaTEeNIbHO, JIAKOHUYHO, COONIO/asi OCHOBHBIE IIpaBHJIa KYJIbTYPbl pPEUU.
Jlokiian compoBOXKIaeTcs Mpe3eHTalrel, KOTopas OTpakaeT OCHOBHBIC IMOJIOKECHHS JOKIAa,
MpEe3eHTAlMsI COCTaBJIEHA ITPAMOTHO C COOJIIO/IEHHEM OOIMIMX TpeOOBaHUM, MPABUI MIPUPTOBOTO
oopMIIeHHS, TOJa4M TpadUUecKoro MaTepuana, UMEIOTCS CCHUIKM Ha TMpUBEACHHBIE (OTO,
PHCYHKH, CXEMBI U T.J., IPUBOIMTCS CIHCOK MCIOJIh30BaHHOW JuTeparyphl. [Ipu obcyxnennn
JOKJIaga CTYACHT JaeT WCUEPIbIBAIONINE, apTyMEHTHPOBAaHHBIC, KOPPEKTHBIE OTBETHI Ha
BOIPOCHI.

- Onenka «xoporio». Tema packpbiTa, IPUBEIECHO JOCTATOYHOE KOJIMYECTBO MaTepHualia, HO
IIpU 3TOM MaTepuaj B HEJOCTATOYHOM CTENEeHH MpoaHaIu3upoBaH aBTopoM. IIpe3eHTanus He B
MOJTHOW CTETICHH COOTBETCTBYET 0OmMM TpeOboBaHUsM. OTBETHI CTYIEHTAa HE Ha BCE BOIPOCHI
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SIBIISTIOTCSI UCUEPTIBIBAIOIIIMMU M apTyMEHTHPOBAHHBIMH.

- OueHka «y[OBJIETBOPUTENBbHO». TeMa packpbiTa HE IOJHO, MaTepuall IMPHUBEICH Kak
npocTasi KOHCTaTanus (akToB, HE MPOAHATM3MPOBAH, CTYACHT MOKa3bIBAET IOBEPXHOCTHBIC
3HAHMSL. IIpe3eHTanust 4YacTUYHO COOTBETCTBYET YCTaHOBJIEHHbIM TpeOoBaHusaM. Ilpu
00CY)XJI€HMH [OKJIaJa CTYyJEHT HE BCErjJa [JaeT IpaBWJIbHbIE, MCUEPIBIBAIOIINE OTBETHl Ha
3aJlaBaeMble BOIIPOCHI.

- OneHka «HEYIOBIETBOPUTENbHO». Tema MJOKiIana HE pacKpbiTa, CKYAHBIH 00BeM
IPUBEJICHHBIX MaTE€pPHAJIOB; MPEe3eHTaLUsl OTCYTCTBYeT. IIpu oOCyXIeHun oKiIajga CTyIeHT He
JTA€T OTBETHI WJIM OHU HE COOTBETCTBYIOT 3a/IaHHBIM BOIIPOCAM.

4.5. llpuMepHasi TeMaTHKa KYPCOBBIX padoT (IPOEKTOB): HE MPEIyCMOTPEHBI YUeOHBIM
IUTAHOM.

V. YYUEBHO-METOJUYECKOE 1 UTH®OPMALIMOHHOE OBECIIEYEHUE
JUCLUIINHbBI

a) OCHOBHAasl JIUTEpaTypa
1. Cnupun A.C. MonekynsipHas 6uosorusi. Pubocomsr u 6mocunres 6enka/ M.: Akagemus,
2011. -512 c. (4 3x3)
2. Henbcon /l., Koke M., Ocuosl 6noxumun Jleaunmxepa. T. 3. M.: BUOM. JlabopaTtopus
3HaHui, 2011. — 445 c. (anexTponHbIi pecype) ObC Jlanpb

0) 10MOJIHUTEIbHAS JIUTepaTypa
1. MonexymsipHast Onosorus: OuocuHTE3 U (PYHKIIMOHUPOBAHNUE MAKPOMOJIEKYIT Y
npokapuort [Teker] : yue6. mocodue / B. 1. Uemepunosa, O. A. Cekepuna ; pei.: b. H. Orapkog,
C. H. Xnanoga ; Upkytckuii roc. yH-T. - Upkyrck : U3a-Bo UT'Y, 2013. - 314 c. (59 3k3)

B) NEpHOAMYECKHE U3TAHUS

1. MaxkapoBa T.M., bormanoB A.A. Pubocoma kak ajiocTepuyeckas ymopasisieMas
MOJIEKYJISIpHAsl MaIlIMHA. Y CeXu OMonIoruueckoi xumuu, 1. 57, 2017, c. 3-323

2. Acdonuna KA., IupoxoB B.A. TpexmepHas opranuzanus noaIupuOOCOM —
COBpPEMEHHBIH Mmoaxoa. Ycrexu Ouonornyeckoit xumumy, 1. 58, 2018, ¢. 101-118

3. Huxkymun A.JI. CrtpykrypHble ocoOeHHocTH  y3HaBaHusi pubocomubix PHK
pubocoMHBIMU OenkaMu. Ycrnexu Ouonorudyeckon xumud, T. 58, 2018, c. 241-284

4. Uynunoa E.M., Hagexmuna E.C. BsaumopeiicTBue ammapata TpaHCISIIIUU C

MHUKpOTpyOoukaMu. ¥Ycnexu 6uosnornyeckoit xumuu, T. 58, 2018, c. 377-404

S. borganos A.A., Cymbarsa H.B., [llumkuna A.B., Kapneako B.B., Kopmrynosa I'.A.
PuGocoMHBIH TyHHENb U pErysius TpaHcasIuuu. Y cnexu ouonoruueckoit xumuu. T. 50. 2010.
C. 5-42. (Crarps Boutoskena B D0OC Educa)

I) CIHUCOK ABTOPCKUX METOIUYECKUX Pa3padoToK
1) 6a3bl TaHHBIX, HHGOPMALHOHHO-CITIPABOYHBIE H MOMCKOBbIE CHCTEMBI
1. Hayunas Dnexkrponnas bubanoreka http://www.e-library.ru
2. Hudopmanmonnas cucrema «EmuHOE OKHO JOCTyma K 0Opa30BaTEIbHBIM pecypcam»
(http://window.edu.ru)
3. OBC «FOPAUTY. Anpec noctyna: https://www.biblio-online.ru/
4. Ob N3patenbckoro neHTpa «Akaaemusi». Anpec gocryna: http://www.academia-moscow.ru
5. http://lwww.fptl.ru/biblioteka/biotehnologiya.html
6. http://mwww.medbook.net.ru/010512.shtml
7. Coro3 00pazoBaTenbHBIX CaliTOB - EcTecTBEHHbIE HAyKH
8. http://tusearch.blogspot.com - ITowck 37eKTPOHHBIX KHHT, MyOauKaluii, 3akonos, ['OCToB Ha
caiiTax HayYHBIX JEKTPOHHBIX OMOIHOTEK.
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9. Google Scholar —TTouckoBas cucTema o HayYHOUH JIUTEpaType.

10. Science Research Portal - Hayunas mouckoBas cHCTEMa, OCYIIECTBIISAIOLIAS
MOJHOTEKCTOBBIM TMOUCK B JKypHAJaX MHOTHMX KPYIHBIX HAyYHBIX H3/aTC/IbCTB, TaKHUX Kak
Elsevier, Highwire, IEEE, Nature, Taylor & Francis u np. Mmer cratbu W JOKYMEHTHI B
OTKPBITHIX HayuyHbIX Oa3ax manHbix: Directory of Open Access Journals, Library of Congress
Online Catalog, Science.gov u Scientific News.

VI. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE JJUCHUIIJINHBI
6.1. YueOHO-1a00paTopHOe 000pyI0BaHNE:

CneyuanvHvle nomeweHus:

Aynurtopus JJid TPOBEACHUS 3aHATHI JIEKIIMOHHOTO TUIIa 000py10BaHa!

cneyuanuzuposannou (yueOHoil) medenvio Ha 12 MOCagOYHBIX MECT,

mexHuyeckumu cpeocmeamu oobyuenus: Jlocka ayauTOpHas MeJoBas,
[TpoexTop BenQ MS504, ciyxamumu Ui IpecTaBieHus yueOHoi nndopmauu
OONBIION ayauTOpUU MO AUCHUIUIMHE «COLHMaTbHO-DPKOHOMUYECKUE aACIIEKThI
B3aMMOOTHOIICHHI YeI0BEKa U IPUPOIBI»;

VUEOHO-HA2AAOHbIMU —~ NOCOOUAMU,  OOCCTICUMBAIOIIMMU  TEMATHUYCCKHE
WUIIOCTpanuu 1o auciumuinie  «ColMalbHO-d)KOHOMUYECKHUE  aCTIEeKThI
B3aMMOOTHOIIICHUI YeJOBEKa M MPHUPOAbI» B KOJWYECTBE: TaOMMUBI — 3 WIT.,
MPE3EHTALUHU 10 KaXA0W TeEME MPOrpaMMBl.

Ayautopust 11 NPOBEACHUS 3aHATUI CEMUHAPCKOTO THUIIA 000PYI0BaHa:

cneyuanuzuposannou (yueOHOM) mebenrvio Ha 12 MOCAaTOYHBIX MECT,
onoxumudeckast jadboparopust (JiabopaTOpHbIE CTOJBI - 4 TIT.); paKOBUHA C TYMOOH
- 1 wr., JlepeBaHHble TYMOBI JIJIsl XpaHEHUSI PEAKTUBOB - 2 MIT., MBHITSHKHON JIK-
1500 OB - 2 mr., Bechl aHanutuueckue I'OCMETP Jlenunrpang - 1 mir.,
dotornexrpokonopumerp KOK-2 - 1 mt., akBaguCTHIIATOP AIIeKTpUuuecKuii AD-
14-«S1-®PI1»-01 - 1 mT., TepMocTaT 3JIeKTpuueckuii cyxoBo3ayiunbiii TC-1/80
CITY - 1 wr.;

MmexHu4eckumu cpeocmeamy o00OyueHus: J0CKa ayJauTopHash MeJoBasd,
npoekTop BenQ MS504, cnyxamumu it ipeAcTaBieHus: yueOHoi nHdopmanuu
OOMNBINION ayauTOpUU MO AUCHUIUIMHE «CONMaTbHO-DPKOHOMUYECKUE aACTIEKThI
B3aMMOOTHOIICHHI YeI0BEKa U IPUPOABI»;

VUEOHO-HA2AAOHbIMU —~ NOCOOUAMU,  OOECTICUYMBAIOIIUMU  TEMaTUUYECKHUE
WUIIOCTpalud 1o aucuuminie  «ColMaibHO-d)KOHOMUYECKUE  aCTIEeKThI
B3aMMOOTHOIICHUI YeloBeKa M MPHUPOAbI» B KOJWYECTBE: TaOMMUBI — 3 IIT.,
MPE3EHTAlMHU M0 KaXI0M TeEME TPOrPAMMBI.

Komnbtotepusiii  kiacc (yueOHast ayauTopusi) Il TPYINIOBBIX U
WHIUBUIYAIbHBIX ~KOHCYJIbTAIlMH, TEKYIIETO KOHTPOJIS U IMPOMEKYTOYHOU
aTTECTAIK, OPTaHU3AINH CAMOCTOSITEIbBHONW paboThl — AyauTOpHUsi 000pyAOBaHa:
crieruanu3upoBaHHoi (ydeOHoi) mebenbto Ha 20 MOCATOYHBIX MECT, JOCKOM
MEJIOBOI; 000pyI0BaHA TEXHUYECKHUMH CPEICTBAMU O0YUECHHUS:

Cuctremnbpiii  Omox  PentiumG850, Mounutop BenQ G252HDA-1 it
Cucremubiii  010kAthlon 2 X2 250, Mounutop BenQ G252HDA - 8 mwmr;
Cuctemusbiit 6510k PentiumD 3.0GHz, Monutop Samsung 740N — 3 miT.;
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Momno6nox IRU T2105P — 2 mit.;

Cuctemnsniit 6510k Pentium G3250, Monutop BenQG955 — 1 mit.;

Cuctemnsbiit 6510k Pentium G3250, Monutop BenQ GL2250 — 1 mit.;

Cucremnniii 6510k Pentium G3250, Monutop Samsung T200 HD — 1 mit.;

Cucremnniii 6510k Pentium G3250, Monutop Samsung T190N — 1 mit.;

Cucremnniii 6510k Pentium G3250, Monutop Samsung 740N — 1 mit.;

C HEOrpaHUYEHHBIM J0CcTynoM Kk cetu Mutepuet; [IpoekTtop BenQ MX503;
skpan ScreenVtdiaEcot.

[Tomemenuss st  XpaHeHUs ©  NPOPUIAKTUYECKOTO  OOCITYKUBaHHUS
y4e0HOTO 000pyI0BaHUsS - AyIUTOPHS 000pyA0BaHa:

CHEIHATU3UPOBAHHON Mebenbio Ha 8 mocagouHbix MecT; Llkad BHITSKHOM
JIK-1500 HIB+Bentunstop - 2 mrT., Cronm aByXTyMOOBBIM - 5 mT., Cron
0THOTYMOOBBIN - 4 mT., CTON KOMIBIOTEpHBIN - 1 mT., MeTammmyeckue TymMObl
JUIsL XpaHeHus1 jJabopaTopHOMl mocyawsl W obopynoBanus - 4 mrt., JlepeBsiHHbIC
TyMOBI JJII XpaHEHHs JIabOpaTOpHOU MOCYIsl U obopynoBanus - 5 mrT., [llkad-
Kyne nByxaBepHbii - 1 ., [llkad merammmueckuii - 1 mt., XonoguisHuk NORD
JX-241-0-010 - 1 mrr., Onexrpomura Jlyy - 1 mr., PakoBuna ¢ Tym6oi#i - 1 mrT.,
[xad-kyne TpexasepHslii - 1mrt., [lkad kHmwkHLIHN - 3 mT., Mukpockon buomes 2
Led - 7 mt., Mukpockon Levenhuk D870T - 1 wt., Mukpockon Levenhuk D870T
TpUHOKYJIsAp - 1 mT., Mukpockon Mukpomen P-1-LED - 1 mt., Mukpockon MJI-
5-b - 1 wr., Mukpockon 6uonoruueckuiit Mb-1600b - 1 wt., Mukpockon P-14 - 4
mT., Mukpockon Levenhuk 2L NG — 5 mt., CBetutens OU-12 - 1 mT., ®a3oBeiid
koHTpacT K®-3 - 1 mr., ®azoBeni koHTpact KOC - 1 mr., pH-MeTp nonomep
yHuBepcanbHblii OB-74 - 1 mr., Cnekrpodoromerp [13-5300 BU - 1 mr.,
MaruautHas Memanka MM-5 - 5 mr., Becol anamuruueckue BJIP-200 - 1 miT.,
Beco Topcuonnsie BTII-500 - 4 mt., Becot Topcronnsie WAGA TORSYJNA-WT
- 3 mr., IIpoexktop OBepxen GEHA OHP Ecovision 24/3 - 1 mr., CucTeMHBIH
ook B komruiekre ASUS - 1 mt., MoruTop BenQ DL2215 - 1 mr., HoyrOyk
Lenovo G580 B kommuiekre - 1 mr., MynbTH(GYHKIIMOHATBLHOE YCTPOWCTBO
SAMSUNG M2070 - 1 mr., Ckanep HP Scanjet G2410 - 1 mr., [Ipuntep Canon
LBP 2900 — 1 mrT.

6.2. [IporpamMHoOe obecnieyeHue:
Kaspersky Endpoint Security ans ousneca - Ctannaptaeiii Russian Edition;
Foxit PDF Reader 8.0;
LibreOffice 5.2.2.2;
Ubuntu 14.0;
ACT-Tecr Plus 4.0 (ra 75 oqHOBpeMeHHBIX MoaKMoYeHUT) 1 Macrep-komrutekT (ACT-Maker u
ACT-Converter).

6.3. Texnn4yeckue M 3JIEeKTPOHHbIE CPeACTBA:
[Tpe3eHTanmu 1Mo BceM TeMaM (pasjenam) Kypcea.

I[HH OCBOCHHA JUCHUIIIIMHBI «BI/IOBHepF CTUKAa KIICTKW» TPHUMCHAIOTCA CIICAYIOIINC
06p330BaTeJ'IBHBIe TCXHOJIOTHH:
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- Ilpakmuueckoe 3anamue. IlOBTOPUTENHEHO-0000IIAIONINI CEMHHAP;, CEMHHAp C
JJIEMEHTAMU JIUCKYCCUHU; IPAKTUYECKOE 3aHATHE II0 OCBOCHHUIO METOJO0B M PELICHHUIO
HKCIEPUMEHTAIBHBIX 3a/1a4; CeMUHAp-KOH(pEpEHIHsI ¢ 3apaHee MOATOTOBIEHHBIMH BOIPOCAMU
JUTISL OOCYKJICHUS.

- CamocmosamenvHas paboma cmyoenmos (cM. 1.4.4).

- Camocmosmenvuas paboma cmyoeHmog 6 Xooe ayOUMOPHLIX 3aHAMuUL. IIEMEHTHI
MHUKpPO-TIDETNOZ[aBaHNsl Ha TPAKTUYECKUX 3aHATHSAX; MPEICTaBICHHE JOKIAJ0B IO TEMe
pedeparoB; MOBTOpEHUE pa3eNioB MPOrpaMMbl C LEJIbIO MOATOTOBKU K IPOMEKYTOUHOW MU
UTOTOBOM aTTECTALUU.

- HAucmanyuonnvie  obpazosamenvhvie  mexuwonroeuu.  Ilon  AUCTAaHIIMOHHBIMU
00pa3oBaTebHBIMU TEXHOJOTHSIMU MTOHUMAIOTCSI 00pa3oBaTeIbHbIE TEXHOJIOIHH, PeaTn3yeMble
B OCHOBHOM C IIPUMEHEHHEM MH()OPMALMOHHO-TEIEKOMMYHHUKAIIMOHHBIX ceTel. [Ipu ocBoenun
JTUCHUTUTMHBL «BHO’HEpreTHKa KIETKW» UCTIONB3YIOTCS CIIEAYIOIINE TEXHOIOTHH:

® kelicoBasg TexHoyiorus — ¢opmMa JUCTAHLMOHHOTO OOY4YeHHUs, OCHOBaHHas Ha
NPEOCTaBICHNH OO0ydJarommMcs HH(GOPMAIIMOHHBIX 00pa30BaTENbHBIX PECYpCcOB B BHIE
CHELUATU3UPOBAHHBIX HAOOPOB Yy4eOHO-METOAMYECKMX KOMIUIEKCOB C MCIIOJb30BaHUEM
Pa3IUYHbIX BUJIOB HOCUTENEH HHPopMauu (KeicoB);

® JHTEPHET-TEXHOJIOTHs — CIOCO0 TUCTAHIMOHHOU Iepeauyu MH(POpPMaluu, OCHOBAHHBIN
Ha MCII0JIb30BaHUM IT100aIbHBIX U JOKAJIbHBIX KOMIBIOTEPHBIX CETEH i oOecrieueHus: JocTyna
oOyyaromuxcst K WH(POPMALMOHHBIM O0pa30BaTeNbHBIM pecypcaM H Uis (OPMHPOBAHUS
COBOKYIHOCTH METOJIMYECKHUX, OPraHU3allMOHHBIX, TEXHUYECKHMX W IPOrPaMMHBIX CpEICTB
peaiM3allii U YNpaBiICHUS Y4YEOHBIM IPOLIECCOM HE3aBUCUMO OT MECTa HAXOXACHUS €ro
cyobekToB. Mcnonp3yercst O6paszoBarenshblii mopran UI'Y - educa.isu.ru,

HanmeHoBaHMe TeM 3aHATHI ¢ HCIOJIb30BAHNEM AKTHBHBIX opM 00y4yeHHs
Bun ®opma / Metoasl Komn-Bo
3aHATUSA WHTEPAKTUBHOTO 00OyUeHUs 4acoB

Tema 3aagaTHS

HWroro uacos

ViIl. OHEHOYHBIE MATEPUAJIBI U1 TEKYIIEI'O KOHTPOJIA "
MPOMEXYTOYHOM ATTECTALIMU

Ouyenounvie mamepuanvl 011 6X00HO20

B KkauecTBe OIIGHOYHBIX CPEJICTB Ui BXOJHOTO KOHTPOJS OIIGHKHA YPOBHS 3HAHHU
CTYZICHTOB HCIIOJIb3yeTcs cobecemoBanue. B mporiecce cobeceoBaHusT OLEHUBACTCS YPOBEHb
BJIaJicHHsI 0A30BBIMU 3HAHHSIMU, YMEHUSIMH, HAaBBIKAMH, HEOOXOIUMBIMH ISl Havyajia 00ydeHUs
10 OUCIHIIIINHEC «BI/IOBHepFeTHKa KJICTKHW», OHNpCACIACTCA CTCIICHb BJIAJICHUSA HOBBIM
MaTepHaJioM JI0 Hayalla ero U3yueHusl.

Ouenounvie mamepuanvl MmMeKyuie20 KOHMPOJA (POPMUPYIOMCA 8 COOMEEMCHEUU C

JIHA ynugepcumema
B pamkax mucnurimHbl «BHO’HEpreTHKa KIETKH» HCIIOJIB3YIOTCS Cleayronme (HopMbl
TEKYIIIer0 KOHTPOJIS:

- YCTHBIU OIpPOC;

- MUCBMEHHBIN OMpPOC;

- y4acTue B IUCKYCCUU M0 MPEITI0KEHHOMY K OOCYKICHHIO TIEPEYHIO BOTIPOCOB;
- HamcaHue pedepara;

- IOJTOTOBKA COOOIIECHUS U MPE3CHTAIINH 110 TeMe pedepara.
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@DOH/T OLIEHOYHBIX CPEJICTB BKIIOYALT:

- (hoH TecTOBBIX 3aJaHUIA MO TUCIUIUIUHE,

- TEMaTHKa U MaTepuaibl 3aJaHui,

- TeMaTHKa U BOMPOCHI K KOJUNIOKBUYMAaM,

- IepeueHb TeM pedepaToB/JOKIA OB,

- BOIIPOCHI JyTsl camocTosTenbHoro nzydenus (CPC)

- BOIIPOCHI U OMJIETHI JUIsl K3aMEHa,

- KpUTEPHUH OLICHKU 3HAHUM CTY/ICHTOB.

HasnaueHue O1eHOYHBIX CPENICTB: BBIIBUTH chopmupoBaHHOCTH KomrieTeHITnH [1K-1 (cMm. .

1)

JleMOHCTpPAllMOHHBbIE BADUAHTHI TECTOB /JIsl TEKYIIero KOHTPOJIA

1. AHanu3 KPUBBIX MOTPEOICHHS KHCIOPOIa N30IMPOBAHHBIMUA MUTOXOH IPHSIMH B
pa3HbIX METabOIMUYECKUX COCTOSHUAX !

a) 9HJIOTEHHOE JIbIXaHUE;

0) mpu noGaBneHNM cyocTpaTa IbixaHus (cykunHata Hatpusi) — MC4

B) nipu nobasnenuu AJ1d — MC4;

r) ipu nobapnenuu pazoomurenst OD - MCP

2.DepMeHTaTUBHAS MeMOpaHHast cucreMa  HAJI(®)H-uuroxpom P-450
OKCHJIOPEIyKTa3a y )KUBOTHBIX U PACTEHUN 00eCreunBaeT:

a) CO3/IaHKe TPAaHCMEMOPAHHOTO MEMOpPAHHOTO MOTEHIINANIA;

0) MeTaboM3M KCEHOOMOTHUKOB

B) COMpsDKEHUE bIXaHus U pochopuanpoBaHus;
) MeTaboIM3M rUAPO(HOOHBIX COCTMHCHUH;

Tembl pedepaToB
l. MOJ'IGKyanHO'6I/IOJ'IOFI/I‘~IGCKa$I, OMOXUMHYECKasT W IUTOJIOTHUYECCKAA XapaKTCPpUCTUKA
MEeMOPaHHBIX CHCTEM CONPSKEHHOTO U HECONPSIKEHHOTO OKUCIIEHUS KIIETKH.

OcHOBHBIE METOABI MEMOPAHHOM OMOIHEPTEeTHKU.

wmn

OcHoBuble muiieHu aeiictBuss ADPK B opranuszme. dusmonornyeckue U TI€HETHUKO-
o6uoxumuueckue nocneacTsus Aerictsus ADPK Ha kitoueBble OMOMOINMEPHI KIETKH.

4, AxtuBHbple Qopmbl Kkucrmopoma (AMK) kak perynsatopsl SKcmpeccuu TeHoB. ADK-
CUTHAJIUHT.

5. PeloKc-4yBCTBUTENBHBIE TeHBI MUTOXOH/IPHIA, XJIOPOILIACTOB M S/Ipa.

6. OOmen reHermueckuM wmarepuaioMm Mexnay JHK-comepxkammmu — opraHemiamu
JKUBOTHOM M PpACTUTEIBHOM KJIETKH. OBOJIOIUOHHBIE aclekTsl. CyliecTByeT JH
TOPU30HTAIIBHBIN IEPEHOC T€HOB Y YKapHOT B COBPEMEHHBIN NIEpHo?

Ouyenounvie mamepuanvl 013 RPOMEIHCYMOYHOU ammecmayuu 6 popme

®dopma NMPOMEKYTOUHON aTrTecTaluu — 3auem. Cuctema oneHok: narudamibHas. OC 3Toro
TUNAa JOJDKHBI BBISBIATH CTENEHb OCBOCHMS TEOPETHMUECKUMX 3HAHMM Kak 0Oa3zy s
dbopMUpOBaHHUS  KOMIIETEHIMM, yMEHMsI HMX HPUMEHATh B CHUTYalUAX, MOJIEIHUPYIOLIUX
npoeCCUOHATIBHYIO JIeTeNbHOCTh, a Takxke cQopmupoBaHHOCTh komnereHuuu [1K-1,
3asBiieHHOM B 1. |11

IIpuMepHBIii CIUCOK BONPOCOB K IK3aMEHY
1. buosHepreruka B cucTeMe OuoOMOrMueckux Hayk. OmnpeneneHue OCHOBHBIX MOHSATHM.
KonBepTupyemsble 3HEPTETUUECKHE “BATTIOTHI JKMBOW KJIETKH.
2. Crnenuduueckue metoabl MeMmOpaHHOW OumosHepretuku. I[lomsporpaduueckuii mMeron.
Buapl npixanus. JprxaTenbHbId KOHTPOJIb.
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3. UW3otomusiit MmeTox B 6buosnepreTuke. [IpuMepsl HCnoab30BaHUS U30TOMOB MIPU U3YYEHUH
nporeccoB TpaHchopMaluu SHEpruM B KieTke. Meraboauueckoe OOHOBIIEHHE OTJIEIbHBIX
COEIMHEHUI B COCTaBE Pa3HbIX TKAHEH.

4. IlepeHoc 3IEKTPOHOB M OKUCIUTENbHOE (ochopunnpoBanue. Kiaccsl okucnutenbHo-
BOCCTaHOBUTENIBHBIX (pepMeHTOB. PochaTHBIN MOTEHINAT B KJIETKE U MUTOXOH/IPHH.

5. OcHOBHBIE BU/IbI CHCTEM OMOJIOTMYECKOr0 OKUCIIEHHs KiIeTKU. bruoxuMmuueckue GyHKInu
(epMEHTHBIX CHCTEM, JIOKAJM30BAHHBIX B MHKpPOCOMAaJbHBIX MeMmOpanax. Llutoxpom P-450-
3aBUCUMBIE peaKkI1 MeTaboau3Ma.

6. Opranuzanus AbIXaTeqbHON 1enu MUTOXOHApUH. IIyHKTHI compspkeHus. MHruOuTops
JBIXaHUS KaK NHCTPYMEHT U3y4YCHMSI IbIXaTEIbHOM LETIH.

7. TlepeHoc alEeHUHHYKJIEOTHUIOB B MUTOXOHJIpUSIX. AJleHUHHYKJIeoTuATpaHcnokasa (AHT).
Ponp nepeHocurka afeHUHHYKICOTHAOB B PErYJSLUU OKHCIUTEIBHOIO (ochopuiupoBaHus
(OD). ®akropsl perysinuu OD na yposue AHT.

8. beckierouHele M PEKOHCTPYMPOBAHHBIE CHUCTEMBl M HUX pOJb B  H3Y4YEHUH
OMO3HEPreTHIeCKUX nporeccoB. MUTOXOHIPUM U MUKPOCOMBI. [IpoTeoannocomsi.

9. Pousp MArkoro pa3oOIiieHus Ipu KUCIOPOAHOM MHTOKCHKauuu. Buabl pazobumreneil in
vivo. @ochaTHBII MOTEHITHAI B KJIETKE ¥ MUTOXOHAPUH MPH Pa300IICHUH.

10. Kucnopoa u apIxaTelbHBIC CHUCTEMbI KJIETKH. AKTHUBHBIC (opmbl Kuciaopoaa (ADK).
OU3NOIOTUYECKUN MEXaHU3M IMOHUKEHHUS BHYTPUKIETOUHOM KOHIEHTpAlUU KHUCIOpoAa U
A®K. BHYTpUKIETOYHBIH MEXaHU3M, MPEIOTBPAIIAIOIINI pe3koe moBbienue [O2].

11. KcantuHokcunmaza u kca"ntunaeruaporeHaza. NADPH-okcupaza. Poas ADOK vy
(darouuToB.

12. Cucremsl m3mepenus ypoBHs A®DK. JlokazarenbcTBa CyIIeCTBOBAaHHS 3THX CHUCTEM Y
0aKTepHil U BBICHIMX OPraHU3MOB.

13. Cucremsr 3ammtel BupycoB oT A®K. Cucrema 3ammThl KIETKM OT BHUpYyca.
ArnonTuueckas 30Ha.

14. Muronro3 u anonTo3. Ponb anonTo3a B 3amuTe Ki1eTku oT aerctus ADK.

15. T'opu3oHTaIBbHBIN IEPEHOC T€HOB B PACTUTENBHBIX MUTOXOHIPHUSX.

16. Ponb xucmopoja B OMOXMMHUYECKHX MEXaHU3MaXx BOJIIOLNH. - 1 K-cTpareruu.

17. Bo03MOXHBII MeXaHHU3M MEPEKIIOYEHUs CTpaTeruil: posb kucnopoaa. Jeicrsue ADPK Ha
reHeTUYecKui anmapar kieTku. Myrant Hemaroasl Caenorhabtidis elegans: casur r — K.
I'epoHTOrEHSHI.

18. Ortkpeitue DHTOHN Mypa: casur K — .

19. Hcrnonp3oBaHMe METOAOB TIE€HETHUYECKOW WMHXEHEPHUM TMpPU H3YYEHUH BOIPOCOB
OMOIHEPreTHKY.

20. buosHepreTuka XJI0poIIacTOB U MUTOXOHApHU. [IpMHIMIIHATEHOE CXOJCTBO U OTIMYUS
B OpraHM3aI|H JIByX OCHOBHBIX THUIIOB 3HEPTOTPaHCHOPMUPYIONIINX OPTraHell y paCTeHUH.

21. CpaBHHTENbHBIN aHATU3 CTPYKTYPHO-(QYHKIMOHATIHHONH OpPraHM3alldi MUTOXOHAPHH Y
pacTeHUH U KUBOTHBIX.

22. MonekynsipHble MEXaHM3Mbl BO3HHKHOBEHHS «MHUTOXOHAPHAIBHBIX  OOJE3HE»,
HelpoJiereHepaTUBHbIX 3a00JIeBaHN U O0JI€3HEH MOKUIIOTr0 BO3pacTa.

23. Pomp axtuBHBIX ¢opMm kuciaopoga (ADPK) B perymsiuuum  KOAMPYIOLIMX
MUTOXOH/IpHAJIbHBIE U XJIOPOIIACTHBIE OEJIKM T'€HOB OpraHesl U sijipa.

24. «Penokc-4yBCTBUTEIbHBIE TEHBD» U UX pOJb B 00IIeM MeTaboin3Me U OMOIHEepreTHKe
KJIIETKH.

25. I'eneTnueckass MHXXEHEPUS MHUTOXOHAPUN M XJIOPOIUIACTOB. BO3MOXXHOCTH T€HHOW U
KJIETOYHOM Tepamuu C Y4YacTHEM CTBOJIOBBIX KIIETOK «MHUTOXOHJAPHANBHBIX OO0Je3HEN,
HelposiereHepaTUBHBIX 3a00JeBaHU 1 00JIe3HEH MOKUIIOTO BO3pacTa.
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Paspaborunkmu:

———— ‘r ™
o T
/ npodeccop FO. M. KoncranTunos
\{nommcr,)

" Ol;l;())(;rpamma cocraBiieHa B cooTBeTCTBUM ¢ TpeboBanusmu PI'OC BO mo HampasieHuo
04.01 «buonorus» 1 MPoGUIO MOATOTOBKK «BHOXUMHUS M MOJIEKYIISIpHAst GHOJIOTHSTY.

[IporpamMma paccMOTpeHa Ha 3acefaHun Kadeapbl OMOXMMHH, MOJICKYISPHOH OMOnOrHH H
F€HETHUKH.

«A€» 0% 2024r. >
[Tporokon Ne # 3as. kapeapoii /KL'

Hacmosuyasi npoepamma, ne Modcem 0Oblmb  60CHPOU3EEOEHA HU 6 KAKOU popme  bes

NPeOsapUMENnbHO20 NUCHMEHHO20 PA3PEULeHUs. KAeOpbl-paspabomuuKa npoepammbl.
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