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|. Ilean n 3a729M QUCHMIIMHDI:

esb: noxydeHre COBPEMEHHBIX MPEICTABICHUI 00 OCHOBHBIX CHCTEMaxX OMOJIOrMYECKOro
OKHCITICHHS JYKapUOTHYECKOW KIIETKH; (OPMHPOBAHUE IMOHMMAHUS POJIM MHUTOXOHIPHAIBHON
CHCTEMBl OKHCJIEHHs B OHODHEPreTMKE KIETKM M KJIETOYHOW Owuonoruu; (opMHpPOBaHHE
MPEJCTABICHUN O TKaHE- U OpraHOCHeIU(PUUECKIX OCOOCHHOCTAX CTPYKTYPHO-()YHKIIMOHAIBHOU
OpraHM3al MUTOXOHJpPUH; MOJTYYCHHE COBPEMEHHBIX MPEACTaBICHUH O MHKPOCOMAIBHON
CHCTEME OKHCJICHUS M €€ POl B OHOIHEpPreTMKe W OMOXMMHYECKHX IpOIeccax KIETKH;
(dbopMHUpOBaHKE TOHUMAHMSI POJIM aKTUBHBIX (POPM KHCIOpOAa, 0Opa3yrouiuxcs npu padbore cucTeM
OMOJIOTMYECKOTO OKHCIICHHS KIIETKH, B MpOLEccaX PeryslHud KICTOYHOrO MeTadonu3Ma Ipu
pa3HbIX (PU3HOIOTUYECKUX COCTOSHHIX OpraHU3Ma.

3agaun:

- U3Yy4YCHUC OCHOBHBIX CHCTCM OHMOJIOTHYECKOT'O OKHCIICHHUS KJIIETKH: MHTOXOHHpHaHLHOﬁ
CUCTEMBI OKHCIUTENBHOTO (OCPOPUIUPOBAHKS U MUKPOCOMATBHON MOHOOKCUTE€HA3HON CHCTEMBI;

- 3HAKOMCTBO C OCHOBHBIMHM MCTOAAMHU H3YUYCHUA MCM6paHHBIX q)epMeHTHI)IX CHUCTEM,
00ecreunBarOIINUX COMPSHKEHHOE U HECONPSHKEHHOE OKUCIICHUE;

- IOJTyYeHHE 3HaHUI 00 0COOCHHOCTAX CTPYKTYpPHO-()YHKIIMOHAILHON OpraHU3aIH TeHOMAa
MUTOXOHJIPHI U €ro OTJInYMsAX OT reHoMoB apyrux JJHK-conepskamux opraHent 3yKapuoTHIeCKOn
KJIETKHU (XJIOpOILJIACTOB U SApa);

- TIOJTyYeHUE 3HAHUM O POJIM MUTOXOHAPHUHM U XJIOPOILIACTOB B PETPOrPaTHON PETyISIUU
OKCHPCCCUH AACPHBIX I'CHOB,

- JeTaTbHOE 3HAKOMCTBO C POJIbIO KHUCIOPOJa U €ro akTHUBHBIX (QopM Kak (PakTOpoB
peryysuuu MeTaboIMuecKUX IMpOLECCOB;

- U3ydeHue moBpexaarmux 3h(EeKToB aKTUBHBIX (OPM KHUCIOpOAa, OOpa3yIoIIUXCsS B
MUTOXOHJIPUSIX, B OTHOILIEHUU OCHOBHBIX TUIOB HH(popMaimoHHbx ouononumepos (IHK, PHK u
OEJIKOB);

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

- U3YYEHHE  B3aUMOOTHOIICHHWH CHCTEM  OKHCIUTENBbHOTO  (QochopuiupoBaHus,
MHUKPOCOMAIBHOTO OKUCIICHHS U ()OTOCUHTE3a y PACTCHUH.

. MECTO JMCIHUIIVIMHBI B CTPYKTYPE OIIOII BO

2.1. VYueOnas mucrmmimHa b1.B.6 «buosHepretmka KIETKH» OTHOCHUTCS K 4YacTH,
dbopmHpyeMoii yuacCTHUKaMU 00pa30BaTeIbHbIX OTHOIIECHU.

2.2. JIns u3ydeHus JaHHOW y4eOHOW TUCIUIUIMHBI HEOOXOAUMBI 3HaHUS, YMEHUS U HaBBIKH,
dopmHpyeMble MPEALIECTBYIOIIMMH  JUCHMIUIMHAMU: «buoxumus apixaHus», «OBOJIIOLMS
SHEPTeTHUYECKUX CHCTEM.

2.3. IlepeyeHp mocienyroOmUX Y4eOHBIX AMCUUIUIMH, JUIS KOTOPBIX HEOOXOAWMBI 3HAHUS,
YMEHUS U HAaBBIKH, (OPMHUPYEMbIE JAaHHOW Y4eOHOW NMUCIUIUIMHON: «MOJNeKyIsIpHbIe MEXaHHU3MbI
ajanTanumny, Beiojanenue BKP.

I1l.  TPEBOBAHUS K PE3YJBTATAM OCBOEHUSA JUCIHUIIINHBI
[Ipomiecc ocBoeHUS JUCHMIUIMHBI HampaBiieH Ha (opMuUpoBaHHE KOMIIETCHIIMH B
coorBerctBUM ¢ PI'OC BO um OIl BO no panHomy HampaiaeHuto noarotoBku 06.04.01
«buonorusy, npoguns «buoXuMus 1 MoJIeKyIsipHAst OMOJIOTUS»:
[1K-1: CnocoOeH TBOpPYECKH HCIOJb30BaTh B HAyYHOM JESATENbHOCTH TEOPETHUECKUE
3HAaHUS M COBPEMEHHBIE METOJOJIOTUYECKHE MOAXOAbl OMOXUMHH, MOJEKYJISpHOM OHOJIOTMH U
TEHETHKHU.

Hepeqenb NJIAHHPYEMBIX PE3yJbTaTOB oﬁyqem/m Mo JMCHHUIIJINHE, COOTHECCHHBIX C
HHAUKATOPaAMH JOCTUKCHUS KOMIIeTEeHII i



Komnerenuus Nuauxkaropsl Pe3yabTarhl 00yyeHus
KOMITETEHIIM i
TIK-1 WK k1.1 3HaTh: CTPYKTYPHO-(PYHKIIHOHATBHYIO
Crocoben TBOpPYECKH | 3HAET TEOpPEeTHYECKHUE | OPTaHU3AIINIO OCHOBHBIX CUCTEM
NESTeIbHOCTH METOI0JIOTHYECKIE AKTUBHBIX (%opM KHCJIOpOJa, 00pa3yroLIuXCs
IIpH a00Te KIICTOYHBIX CUCTEM
TEOPETHYCCKUE 3HAHUSA | | TOAXOMIbI 6uoxumun, | 1P p
9 OMOJIOTHYECKOr0 OKHCJICHHA, B mponeccax
COBPEMEHHBIC MOJICKYJISIPHOM  OMOJIOTHH
peryjiauun  KJICTOYHOIr o MeTabonu3Ma npu
METOAOIOTNIECKNC 1 ICHETHKH Pa3HbIX (1)I/I3I/IOJ'IOFI/IIIGCKI/IX COCTOAHUAX
TOZIX OB OroXMMHH, OpTaHN3Ma; BaKHOCTB oTpe/IeNeHus

MOJICKYJISIpDHOW  OuosIorun
Y TCHETUKU

COJICp)KaHUsl aKTHBHBIX (OPM KHCIOpOJa Kak
BBICOKOMH()OPMATUBHOTO JUAarHOCTHYECKOTO U
(hU3MOIOTO-OMOXMMHYECKOT0  T1apaMeTrpa B
MEOUIMHE U OUOJIOTHUH.

YMeTs: KCIIOJIb30BaTh 3HAHUS
JUCIUILTAHBI JUTST pelieHus Hay4YHO-
HCCIIEIOBATEICKUX 3a7ad TPOQecCHOHATHLHON
CICIMAIU3allii; HCIIOJIb30BaTh IOJIyUYCHHBIC
3HAHUS JJIS PaCIIUPEHHS CBOETO Kpyro3opa U
COBEPIIICHCTBOBAHUS o0rmei
pohecCHOoHaIhHOMN MTOATOTOBKH.

Brnageth: HaBbIKaMU pelIcHYs 3a1a4 110
OTJIENHHBIM TEMaM JTHCIUTUTNHBL

Hﬂ[( IIK 1.2

Ymeer TBOPYECKH
HCITI0JIb30BaTh
TEOPETUYECCKHE 3HAHUSA W
COBpPEMEHHbBIC
METO/I0JIOTHYECKUE
ITOIXOJIbI JUTSI
(bOpMyYITHPOBKH 3a/1a4
HOBOT'O HCCIIEJJOBAaHHS B
o0Omactu OMOXHMMUMU,
MOJICKYJISIPHON  OMOJIOTHH
1 T€HETUKH

3HaTh: OCHOBHEIE OMOXUMUYECCKHE,
MOJICKYJIAPHO-OMOJIOTMYECKUE U MOJICKYJISIPHO-
TeHETUYECKHE METO/IbI " OCHOBHEIE

METOAOJIOTUYECKUE TI0JIXO/Ibl, UCIIOJIb3YEMbIE B
n3yuyeHUH (QYHKUMOHUPOBAHUS M  PETyJIIUN
OMOJIOTUYECKUX CHUCTEM OKHCIICHHS, BKJIFOYas
MHUTOXOHJIPUU U MUKPOCOMBI.

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

pelIeHus UCCIeI0BaTeIbCKUX 3a/1ad B 00JIaCTH
(yHIaMEHTaNbHBIX pa3ZieioB  OHOIHEPTETUKH
KJIETKHU.

Bragers: pueMamMu KJIACCUYECKUX u
COBPEMEHHBIX METOZI0B HCCIIEN0BAHYS,
HCIIOJIb3YEMBIX B OMOIHEPTeTHKE KIETKH.




V.

O0beM TUCHUILIMHBI COCTABJIsAET 2 3a4YeTHBIX eIHHHUIIbI, 72 YacoB.

COJEPKAHUE U CTPYKTYPA JTUCHUIIJIMHBI

W3 HUX pean3yeTcsl ¢ UCIIOJIb30BAHUEM AJICKTPOHHOTO O0YUEHUS U IUCTAHIMOHHBIX 00pa30BaTEIIbHBIX TEXHOJIOTUH __ YacoB.

®dopma NPOMEKYTOUYHOM aTTecTALMHU: 3a4ET.

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

KOJIN4YE€CTBA AaKAACMHUYCCKHUX YaC0B

Ne Pa3znes nucuIIMHLI/ TEMa - Buapl yueOHo# paboThI, ®opMa TeKylIero
n/H S | BKJIOYas CAMOCTOATEIBHYIO paboTy 00Y4arOmKXCs , | KOHTPOIsI
= 5 MPAKTUYECKYIO MOATOTOBKY U TPYJIOEMKOCTh ycneBaemMocTu/
£ 2 (B yacax) dopma
o g NPOMEKYTOYHOMI
52, KonraktHas pabora npenojaBaTens ¢ =
) 2 arrecTauuu
) 00yyaroImuMucs =
2 2w S (1o cemecTpam)
S e = = «
ol ® = 2 =
5 Z ; 5 | Jexuus Cemunap/ Koncyibramust | 5 &
S| & == IpakTHYecKoe, S g
| O e = JraGopaTopHoe S =
Ol R = = 3aHsaTHe/ O =
1 2 3 4 5 6 7 8 9 10
1 Tema 1. buosnepreruueckas knaccuduxanus VYcTHBI onpoc
MeMOpaH 1 5 - 1 - 4
2 Tewma 2. Cnenududeckue METOIbI 1 7 5 5 VCTHBI orpoc
OHOIHEPTETUKHU
3 Tewma 3. [lepBuuHbIE reHEpaTOPHI TPAHCMEM- 1 7 5 5 VeTHBIH ompoc
OpaHHOTO MOTEHIINAJIa B MUTOXOHIPHSIX
4 Tema 4. MuroxonapuanbHas cuctema 1 7 5 5 VYeTHBIH onpoc
OKHCJICHUS U €€ POJIb B OMOYHEPTeTHKE KICTKH
5 Tema 5. Kucnopon u gpixareinbHble CUCTEMBbI 1 5 1 5 VeTHBIH ompoc
KJIETKH




6 Tewma 6. Pons ADK B 3amuTe 0T BUPYCHBIX VYcTHBII orpoc
uHpeknunid. MexaHu3Mbl BOSHUKHOBEHUS 1 7 - 2 - 5}
«MHUTOXOHJPUATBHBIX 00JIE3HEN»

7 Tema 7. AnbTepHaTUBHAS OKCHA3a 1 7 - 2 - 5 Yernbiii ompoc

8 Tema 8. I'opu30HTaJIBHBII IEPEHOC TEHOB B 1 6 i 1 i 5 VCTHBII omIpoc
pPacTUTEIbHBIX MUTOXOHAPUSIX

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

10 | Tema 10. buoxumuyeckre MEXaHU3Mbl 1 6 ) 1 i 5 VYCTHBIH O1poc
HBOJIIOIIMU U POJIb KUCIOPOa

11 | Tema 11. MuTtoxoHIpuansHasi OMO’HEPreTHKA! VYcTHbII orpoc
CBS3b C Ipo0IeMaMu OMOTEXHOJIOTHH, 1 6 - 1 - 5
OMOMEUITMHBI U CEITLCKOTO X0351CTBa

4.2 Il1aH BHeayAUTOPHOM CAMOCTOSAATEIbHOM Pad0Thl 00YYAIIUXCS 110 JUCHUIIINHE

CamocTosiTennbHas paboTa 00yJaroIIuXCst Y4eOHo-
MCTOAHNYCCKOC
Ce Hazpanue Onenou A
o Cpoxku  |TpynoemkocTb obecrnieueHue
MECTp pa3aciia, TCMbI BI/I):[ CaMOCTOATECIIbHON paGOTLI HOC CPEACTBO o
BBITIOJTHEHUS (dac.) CaMOCTOATEIILHOMN
paboTHI
CamocTosITeIbHOE H3YUCHHUE TEM: [IucemeHHbIN lt;IpHHuHHLI ¥ METOJTbI
HOXUMUHU U MOJIEKY-
ompoc
Meroabl M3y4€HHsI CONPSTAOIIMX M HECONPSTarIIUX p S ——
Tema 1. MemOpaH. CrocoObl BBIABICHHS U PETUCTPAIlUU [DneKTpoHHBIii
buosneprernueckas TpaHCMEMOPAHHOTO TMOTEHI[MAlla Ha COMPSATAIOIINX pecypcll—é-e 31
.). . () .
1 KiIaccu(uKaIys MemOpaHax. CTpoeHHE 1€ TMepeHoca JJIEKTPOHOB 1 4 ;3;; )yonxefc_ H, JIx
MeMOpaH (OTL) B MeMOpaHax MUTOXOHIAPUI u Mocksa : BUHOM.
IHIOIUIA3MATHIECKOTO  peTukyinyma. OcoOeHHOCTH Jlaboparopus 3nanui,

opranusanuu L1129 B MUTOXOHAPUAX pacTECHU.

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
JsipHON OMOJIOTUH
opraseiiax. MeToapl perucTpaluuu JAbIXaHus U [DnekTpoHHBIii pe-
Tema 2. OKHCITUTENHHOTO (OCHOPUTUPOBAHUS U30THUPOBAHHBIX cype] —2-¢ u3a. (311.).
1 C (1) it. J1 " _ 2 5 K. Yuncos, /Ix. pen.
neuupuuecKme MHUTOXOHJPUH. J{pIXaTeIbHBIN KOHTPOJIb KAK MTOKA Vorkep. — Mocksa
METO/]Ibl OMOIHEPTEeTUKH |3aTENIb COMPSIKEHUS OKHCIEHUsS U pochopunupoBaHusl. BUHOM. JlaGopar-
[TpupoaHbIe MpoHUKaroNIe HOHBI U HOHO(OPEI. Diryo- gggm sHanmi, 2015.
C.
peCIHpYIOIINEe PEKOMOUHAHTHBIE OCIIKH KaK
WHJIMKATOPBI SHEPTU3ALNH MUTOXOHIPUA.
CamocTosATENbHOE U3YYEHHUE TEM: YcrHblit onpoc
Pabora JbIXaTENbHON Lenu u reHepanms
3JEKTPOXMMHUUYECKOr0 MOTEHLHAa HOHOB BOJAOPOJA.
CocTaB ABIXaTeIbHBIX KOMIUICKCOB M TPUHIIUAI PabOTHI
npixarenbHO  Henu. CynepkoMIuieKchl. MexaHusm
Tewma 3. I[lepBuunbie reHepanuu 2JIEKTPOXUMHUUYECKOTO IOTEHIIManNa.
1 reHeparopsl TpancmeM- (Hcnonb3oBanue SHEpPruu TpaHCMEMOPaHHOTO 3 5

OpaHHOTO MOTEHIAaa
B MUTOXOHJIPHSIX

norenruana mia cuaresa ATP. ATP-cuurasa. Fo- u Fl
— KoMmruiekchl. CyObeMHUYHBIA COCTaB KOMILUIEKCOB
ATP-cunrassl. Usmenenne pynkunii ATP-cunTtassl npu
pasoOmieHun  MuToXoHApui. IlyTm ucnonb3oBaHUsS
TPaHCMEMOPAHHOTO AJIEKTPOXUMHUYECKOTO MOTEHIIHANA.
KonnyectBo THUIOB TeHEPATOPOB TPaHCMEMOPAHHOTO
MOTEHIIMaja B Pa3JIMYHbBIX BUJIaX KUBBIX CUCTEM.




CaMocTosTeNbHas paboTa 00yJYaroIuXCs Y4eOHo-
METOANYECKOe
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: VYcrHbIi onpoc (IpHHIMIEL 1 METO B!
(%) o OHOXHMMHH U MOJICKY-
®docdaTHblii MOTEHLIHAT UUTOIIA3Mbl U MUTOXOHIPUM. S——
Tena 4 Penokc-noreHnuan  NUPUIMHHYKIEOTHIOB U €rO [DnekTpoHHBIii pe-
MI/ITOX.OH,Z[ — MeTaboimueckoe 3HadeHue. DyHKIMOHAIbHAs POJIb cype] —2-e u3a. (o).
K.Y . per.
P epeHOCUNKa ANlD u ATD wIcoH, JIK. pen
1 CUCTEMa OKUCJICHUS U 4 5 Youkep. — Mocksa :
ee poitb B (amenunnykieotunrpancinokassl, AHT) u nepenocunka BUHOM. Jla6opar-
¢docdara BO BHyTpeHHEH MUTOXOHIPUATBHON MeMOpaHe opust 3HaHuH, 2015. —
OMOPHEPTETHKE KIETKU 855 c.
B CHCTEME OKHCIUTENbHOTO  (ochopuinpoBaHus
mutoxoHapuil. Muruburopst AHT. Perynsauus O® Ha
ypoBae AHT.
CaMocTosATeIbHOE U3YUEHUE TEM: VYerHblii orpoc | [Ipuuimme: u Metosbt
M 6 _ OUOXHMHH U MOJICKY-
€Ta0O0JIMYECKUE  COCTOSIHUS ~ KJIETKH,  COIPOBOXK -
JaroIuecs pazobmienueM O® B MHUTOXOHIPHSIX. [DIIeKTpOHHbII pe-
ema 5. Kucnopon u P p
1 IbIXaTebHbIe cicTeMpl |[[VTHHHOLCNIOUeUHbIe KUpHbIe KucnoTsl (C16-C18) kak 5 ;(YPC] —2-e m31. (911.).
o . Y . pen.
KTETKI pasobmutenn O®. TIpuHuMn AeicTBAA pa3obmMTENei. YOHEJ;;O?’&:;KI; -
YactuuHoe paszobOmenue. Pusnoioruyeckas poib BUHOM. JlaGopar-
HETIOJTHOTO Pa300IIeHUSI. opusi 3Hanui, 2015. —
855 c.
CaMocCTOsATENBHOE U3YUYEHUE TEM: YcrHblii onpoc |[IpuHimns 1 me-
[ToBpexmaromee ageiicteue A®DK Ha  KITIOYCBBIC TOZBI GHOXUMHH 1
MOJICKYJIApHOHU
Tema 6. Pons AOK B |Ouononmumepsl  kinetkn. A®K  kak  perynsaropHsle 61/10J101}“,I/II/Ip[9neKT—
3alUTE OT BUPYCHBIX  |(pAKTOpbl peJOKC-CUTHaJMHTra. MeTronpl  U3y4yeHUs POHHEI pecype] —2-
1 uHOpeKkmii. MexaH3Mbl|aHTUOKCUJIAHTHBIX ~ cucTeM. KcaHTHHOKcHIa3a Kak 6 5 emsa. (o). K.
BO3HUKHOBCHUS ncrtoyHuk A®DK. AkTuBaIus KCaHTMHOKCHA3bl MpHU Vusicon, JIx. pex.
«MUTOXOHJIPUAJIBHBIX  |[BUPYCHBIX HWH(EKIHusIX. BpiOpakoBka 3apa)KeHHBIX Yonxep. — Mockea :
o BMHOM. Jlabopart-
00se3Hen» Ki1etok  APK-MHAyIMpOBaHHBIM  amoONTO30M  Kak

BEpOATHBIN MexaHu3M aevictBust ADPK npu BHPYCHBIX
WHQEKIUSIX.

opwus 3HaHuii, 2015.
—855c¢.




CamocTosiTenbHas pa60Ta 06y11a101111/1xcsl

YuyebHo-

METOJHIECKOE
Ce Haspanue Ouenou A
. Cpokn  |TpymoeMKOCTh obecrniedyeHne
MECTp pasaciia, TEMbI BI/II[ CaMOCTOATCIIbHOU pa6OTI)I HOC€ CpE€aCTBO o
BBITIOJTHEHUS (dac.) CaMOCTOATEIIBHON
paboTHI
CamocTosiTeIbHOE U3YUCHHE TEM: VYerHbIi onpoc (IpHHIMIEL 1 METOAbI
OHOXHMMHH U MOJICKY-
AJnbTepHAaTUBHBIE MYTH _ TepeHoca  IEKTPOHOB B S —
Tema 7. MUTOXOHJPHUSX pPACTeHHH C ydacTHeM (epMeHTa [DnexTponHEIii pe-
1 ANbTepHATHBHAS anpTepHathBHOM okcupasel (AOX). Poms AOX B 7 5 ;(YP;] —2-e H;Iﬂ- ().
. Yuncon, JIx. pen.
OKCHIa3a MOJICP)KaHUU  PEOKC-TOMEOCTa3a B YCIOBHAX Vorkep. — Mocksa :
aKTUBHOTO  TMpOTeKaHWs  Impouecca (poTocuHresa, BUHOM. JlaGopar-
COTPOBOXIAFOMIETOCST (POTOOKUCITUTEILHBIM CTPECCOM. opus sHaHuit, 2015. -
C.
CaMocTosTeIbHOE U3YUCHUE TEM: VCTHBIH onpoc MOH@KYHﬂpIéO-reHe-
THYCCKHUEC U OMOXHU-
Wzyuenne pomu TOPH3OHTAILHOTO  [IEPEHOCA  TCHOB MHHCCKHE METOTH B
(I'TIT) B HSBOJMIOIMK MHUTOXOHAPUH W XJIOPOILIACTOB coBpeMeHHoit 6Hom-
Tema 8. pactenuil. MemOpanuslii Mexanu3M TpaHcnopra JJHK B o pacTerui
7 N JICKTPOHHBII
l'opusoHTabHbIH muToxoHApur pactenuit. ['TII w3 sapa w miactun B Lecypc?ﬁaquoe
IICPEHOC I'CHOB B MUTOXOHAPHH. MHUTOXOHAPUH KaK aKIENTOp M JOHOP 8 5 wznanne. — IBK. — M.
PacTUTCIIbHBIX reHernueckoii napopmanun B gopme JJHK n PHK B  BHEOM, @3620513;0'
MHUTOXOHAPHUIX 7 Pl SHaHUH, a
p KJIETKaX pacTeHWid. [lepCreKTHUBBI  HCITOJIb30BAHUS (Meross! B Groro-
TOPU30HTAIILHOTO MEPEHOCA TEHOB B MUTOXOHIPHH. rum). — Pesxum foc-
tyna: D43 «bubnmo-
Tex». — 20 I0CTymoB.
CaMocTosTeIbHOE U3YUEHUE TEM: VYceTHsIl onpoc MoneKYﬂﬂpPéo-FeHe-
v THYCCKHUEC U OMOXHU-
Metabonau3m TUIpOPOOHBIX COSIUHEHHH C Yy4acTHeM MHYGCKHE METOJIbI B
Tema 9. MeMOpaH 9HJIOTIIA3MATHYECKOTO peTHKyIyMa COBPEMEHHOIt 610
MHUKPOCOMabHAs (MukpocomanbsHoe okucienue). NAD(P)H-uuroxpom P- EI;HH pactennit
- _ JIEKTPOHHBIN pe-
. CHCTEMA OKMCIIEHHS 450-okcuopeykra3a. B3auMOOTHOIIEHUST MHUTOXOH]T 9 c cype] : HayuHoe 13-

OHIAOTCHHBIX U
HK30TE€HHBIX
cyOcTpaToB

puii U BHAOIUIA3MaTHYecKoro petukyiayma (OP).
MeTtabonu3M TOPMOHOB M JKETYHBIX KucCIOoT B OP
yenmoBeka M miekonuTarommx.  CoequHEHMsT  —
WHIYKTOPBI CHHTe3a IuToxpoma P-450 B Mmkpocomax
MEYEHHU MJIEKOIUTAIOIINX.

nanue. — OBK. — M. :
bunowm. Jlaboparopus
3HaHui, 2012. — (Me-
TOJBI B OMOJIOTHH). —
Pexum moctyma: DU3
«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 U3YUCHHE TEM: VYeTHbI onpoc |Monekynspro-rene-
THYECKHE U OMOXU-
Pone A®K B 3BOJIIOIMOHHBIX MpOLECCaX HYKAPHUOT.
o MHYECKUE METOJBI B
MuToxoHIpuM Kak OCHOBHOM ucTO4HUK A®DK B CcoBpeMeHHOi 6Ho-
MHOTOKJICTOYHBIX OpraHu3zMax. Yacrtora MyTHpPOBaHMS HBOFHH pactenuii
Tema 10. F€HOB B MUTOXOHAPHAIBHOM H SJIEPHOM TIE€HOMAX. Eygz]K TI; (:;If:gep;
1 buoxummnueckue Otnenbuble Buabl APK m MexaHu3M HX JEWCTBUS Ha 10 5 nanme. — DBK. — M. :
MEXaHU3MBI HBOJIIONNH |HH(POPMAITMOHHBIE OHONMOIMMEPHl KIETKU. JleificTBue Bunowm. JlaGoparopus
N i, 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  OKHCIUTENIBHOTO  MeTa0oinu3Ma Y «bubanorex». — 20
o oC OB.
OPTaHM3MOB  C  Pa3sHOH  IPOJOIKHTENBHOCTHIO AOCIYIIOR
YKW3HEHHOTO ITUKJIA.
CaMocTosATeIbHOE U3YUEHUE TEM: YcTHbli onpoc [Morexyispo-rene-
THYECKHE U OMOXU-
MuTtoxoHpuansHble  Oone3Hn. MUTOXOHApPHAIbHAS
MHYECKUEC METOIBI B
Tema 11. MEJIMITIHA. CB0OOAHO-IIMPKYITUPYIOTIAS COBpEMEHHOiH 6o0-
MutoxoHapuaibHas MutoxoHipuanbHas [JHK Bo BHEKIETOUHBIX KHIKOCTAX naomn pacTenHii
OMOPHEPTEeTHKA: CBA3b C [OpraHM3Ma  (KpOBb, TNasMa,  IIepeOpOCIMHANBHAS [Saeicrponiiiii pe-
cypc] : HayqHOe u3-
1 npoGiemMaMu KUJIKOCTb, CJIIOHA u ap.) Konupyemsie 11 5 nanue. — OBK. — M. :
OMOTEXHOJIOTHH, mutoxoHapuansHoi JIHK pactennii arpoHOMHUYECKH Bunou. Jlaboparopus

OUOMEIUIIUHBI U
CEJILCKOT'0 X03glCTBa

LeHHple npu3Haku. [luToruiasmarnueckas MyXKcCKas
crepmwibHOCTh (IIMC). HeoO0x0oauMOCTh B HOBBIX THUITaX
IIMC pns NOBBIIEHHS NPOAYKTUBHOCTH OCHOBHBIX
CEJIbCKOXO35MCTBEHHBIX BUJOB PACTEHUMN.

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

OO6muii 00beM CaMOCTOATENHLHOM PabOThI IO TUCIUILIHMHE (Yac) — 54

N3 Hux o0beM caMOCTOATENBHONW pPaOOTHI

AMCTAHIMOHHBIX 00Pa30BaTeJbHbIX TEXHOJOTHH (4ac)

C MCIO0Jb30BAHHUEM JJICKTPOHHOIO Oﬁy'-leHI/Iﬂ H




4.3 Conepxanue y4eOHOIro MaTepuaJa

Tewma 1. buosneprerndeckas kinaccuduraiys MeMOpaH.

OmnpeneneHre OCHOBHBIX MOHATHHA. MeMOpaHbl € TOYKH 3peHHUs OHO’HEPIeTHKH.
Conpsratomiue  uoHbl.  KoOHBepTHpyeMble SHEpreTuueckue "BalmtoThl'  KHUBOM  KIIETKH.
Anenosuntpudocdar. JIunuaHeii KOMIoHeHT OnomeMOpaH. Jlunuaneli 6ucioi. MemOpaHHbIe
oenku. benku-nepeHocunku. ADP/ATP antunoprep u ero ponb B (QYHKIHMOHMPOBAHUU
mutoxoHpuil. Pazobmaromue Oenku (UCP). Conpsiraromiue v HECOMpsraroiue MeMOpaHbI.
Oco0OeHHOCTH CTPOEHHUS U OpraHMU3allMd MEeMOpaH pa3jHYHbIX BHYTPUKIETOYHBIX OPraHEeLI.
OCHOBHBIE KUCIIOPOJ-YTHIIM3UPYIOIINE MEMOpaHHbIE CUCTEMbI KJIETKH. OCHOBHBIE MCTOYHUKHU
akTUBHBIX ¢GopM Kucinopoga. Jlunugnele padTel W HUX poib B  (DYHKUHOHHUPOBAHUU
OMOIOTHYECKHX MEMOpaH.

Tema 2. Cnennduyeckue MeToAbI MEMOPAHHON 0MO3HEPreTHKH.

[Monsporpadguueckuii  MeTox HM3MEpeHHs JAbIXaHUS MHUTOXOHIpuid. V3Mepenue
memOpanHoro norenuuana (AW). Ilporeonunocomsl. U3mepenne AY B MHTAKTHBIX KJIETKaX U
opraHeiuiax. MUKpoa1eKTpoaHbll Metoad. [IpupoaHble NpoOHUKAKOLIME HOHBI U HOHO(OPBHL.
CuHTeTn4eckre IpoHUKaroIue HoHbI. DIII0OpeCUPYIOIINe MPOHUKAIONINE HOHBI: HAOII0IeHUE
3a AY B OT€NIbHOM KIJIETKE U OpTaHeie.

Tema 3. IlepBuuHble TeHepaTOPbl TPAHCMEMOPAHHOI0 MOTEHIHAJa B
JHEProTpaHcpop-MUPYOIIMX OPraHesiax.

PabGora npIxaTeNbHON TeMM W TEHEpamus 3JIEKTPOXUMHUYCCKOrO TOTEHI[MAIa HOHOB
Bogopoaa. CocTaB AbIXaTEIbHBIX KOMIUICKCOB M IPUHIHUII PAOOTHI ABIXATEIHHOW IIESIH.
CynepkoMIuiekcbl. MexaHu3M reHepanuu 3JIeKTPOXMMUYECKOro MnoTeHnuana. Mcenonbp3oBanue
SHEpPruM TpaHcMeMOpaHHOro moTeHIMana mias cuHtesa ATP. ATP-cunraza. Fp- m Fp —
KoMIuiekchl. CyObenuHnuHbIN coctaB KomiuiekcoB ATP-cunrassl. U3menenne pynkunii ATP-
CHUHTa3bl TMpH pa3olueHnr MUTOXOHApHH. IlyTu wucnonp30BaHUS TpaHCMEMOPAHHOTO
ANEKTPOXUMUUYECKOTO TOTeHInana. KolndecTBO THIIOB TE€HEPATOPOB TPaHCMEMOPAHHOTO
MOTEHIMaa B Pa3JIMUHbIX BUAAX KUBBIX CHCTEM.

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

XnopomnnacTbl " MUTOXOHJIPUH - JBa THIA JHK-conepsxanux
SHEProTPaHCPOPMUPYIOLUIMX  OpraHe.  B3auMmocBs3p  3HeproTpaHcHOpMUPYIOIIUX U
TeHETUYECKUX (YHKUUH B MUTOXOHAPHUSAX U XJopormiactax. Penokc-moreniuan. docdarHblii
noteHuuan. OOMeH reHerndyecko MHpopManueil Mexay opraHemyamMu U sapom. Muterpanus
oprasesna B oOuryro cucreMy Merabonusma KieTkd. CrocoObl KOHTPOJS OCHOBHBIX (YHKLUH
opraHeiul. Penokc-KOHTpoJIb KakK CIOCOO KOHTPOJISI T€HEeTHYECKHX (YHKIMM MHUTOXOHAPUN U
XJIOPOIUIACTOB.  PelOKC-CEHCOPBI,  pEeryisTopsl  PEJOKC-OTBETa M WX  pOJIb  IIpHU
(GYHKIIMOHUPOBAHUM HYHEPrOTPAHCHOPMUPYIOMIMX OpTraHel KJIETKH B YCIOBUSX pPa3IMYHOU
norpedHocTH B ATO.

Tema 5. Kuciopon u apixatesibHble cMCTeMbl K1eTKH. CHIDKEHHE BHYTPHKIETOUHON
KoHIeHTpanuu O, Kak ocodast GyHKIHS IbIXaTeTbHBIX CHCTEM KJIeTKH. YacTiuaHoe pa3oliieHne
WIA HECONPSHKEHHOE BHYTPHUKJIETOUHOE JbIXxaHue. "Msrkoe" pa3o0lieHue JbIXaHus |
dbochopunupoBanys MyTeM TOBEIIeHHs H -TIpOBOAMMOCTH MHTOXOHAPHATLHOH MEMOpPaHBI B
cocrosHuu 4. OOpa3oBanue Hecnenu(puueckor MOpsl BO BHYTPEHHEH MeMOpaHe MUTOXOHIPUI
KaK paJuKaIbHBIA MEXaHWU3M 3aIIUTHl KIETKH OT KHCIOPOJHOW WHTOKCHKaruu. LluxmodmmmH
Kak KaTamu3aTop oOOpa3oBaHUS TOpBL. AKTUBHBIE (OpPMBI KHUCIOpoAa Kak (akrop,
HOBPEXIAIOIINI TeHeTHYECKNH armapar KIeTKH TP MaTOJIOTHYECKUX COCTOSHUSIX.

Tema 6. Poab akTuBHBIX ¢opm Kuciaopoga (APK) B 3ammre OT BHPYCHBIX
HH(pEeKIU. MexaHu3MbI BO3HHKHOBEHHS «MHUTOXOHAPHAIBbHBIX 00J1e3HEH»,



Helipo/iereHepaTUBHBIX 3200/1eBaHMIl M 00J1e3Hell MOKUJI0ro Bo3pacTa. AKTHUBHBIC (DOPMEI
kuciopoga (ADK) B KJETKE Kak pe3ynbTarT ''mapa3uTHBIX" XUMHUUYECKHUX peakiui
MOJICKYJISIPHOTO KUCIOpoJa ¢ pepMEeHTaMu U KO(hepMEHTaMU HAaYallbHBIX U CPEIHUX YYacTKOB
npixatenpHOM 1enu. Xapaktep geictBus A®K Ha kiIroueBble  OMONONMMEpPHI  KJIIETKH.
AHTHOKCHIAHTHBIE cucTeMbl. Kiierounwie cuctemsbl, wusMepstomue KouueHtpanuu ADK.
[Tobrmienne ypoBas ADK npu BupycHbix nHpekusax. Kcantunokcnnaza kak uctounuk ADK.
AKTHBaI¥s KCAaHTHHOKCHUJIA3bl MPU BUPYCHBIX WH(EKIUIX. BriOpakoBKa 3apakeHHBIX KIIETOK
ADK-UHAYIHPOBAHHBIM AMONTO30M KaK BO3MOXHBIN MexaHu3M JeictBus ADPK npu BUpYyCHBIX
uHpeKkusax. Mepbl 3amuThl, TpPUHUMaeMble BHUpPYcoM MpoTuB pocta ADK B Kierke.
ArnonTuueckas 30Ha BOKPYT KJIETKH - TOTEHUIUATbHOIO HCTOYHUKA BUPYCHOM HMH(DEKIINH.

Tema 7. AibTepHaTHBHAsI OKCH/1Aa3A.

Hanuuue nyTtu anbTEpHATUBHOIO MEPEHOCA 3JIEKTPOHOB B MUTOXOHIPHSIX PACTEHHM C
yuactueM anbrepHaTuBHON okcuzaassl (AOX). Pons AOX B moaziep:kaHuu peloKCc-roMeocTasa B
YCIIOBHSAX aKTUBHOTO MpOTeKaHUs mporecca ¢porocunreza. Bmusane ADPK nHa sdhdexkTuBHOCTD
OKHUCIUTETIBHOTO (GochopunupoBaHus B MUTOXOHAPUAX U (OTOCHUHTE3a B XJOporuiactax. Poib
A®K kak curHana AJjisg aKTHUBALUM SJEPHBIX U MUTOXOHJpPUAJIbHBIX I€HOB. Penokc-perynsauus
SKCHPECCUM TE€HOB. J[ByXKOMIIOHEHTHAas CUCTEMa PEAOKC-PEryisiliuu y MpoKapuor. Pepokc-
peryisiiysi Kak BO3MOXKHBIM MEXaHM3M HMHTETPAllMd MUTOXOHJPHAIBHOTO F'€HOMa B OOIIYIO
TE€HETUYECKYIO CUCTEMY KIIETKH.

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

['opu30oHTaNBHBIN MEPEeHOC TEHOB Kak (akTop MpeoOpa3oBaHHss T€HOMOB OPraHW3MOB
pa3HOI CIIO)KHOCTH. BakHas pojb TOPU30OHTAIBHOIO MEPEHOCAa T'€HOB B HBOJIIOLIMM I€HOMOB
npokapuor. IlepeHOC TeHOB B XOJA€ SBOJIOLMA MHUTOXOHJPUM M XJIOPOIUIACTOB PACTEHHM.
Beicokast yacToTa ropM30HTaJILHOTO MEPEHOCAa T€HOB B MUTOXOHJPUSAX pacTeHU. MeMOpaHHbIH
Mexanus3Mm Ttpancnopra JHK B mutoxonapum pacrenuit. llocimenctBus mnepeHoca T'€HOB B
MUTOXOHIpUHU. IlepcrekTvBBl  UCIONB30BaHUS TOPU3OHTAIBHOIO IIEPEHOCA TIE€HOB B
MUTOXOHJIPHH.

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

Metabonausm  ruapooOHBIX COETUHEHMH C y4acTHeM  JbIXaTelIbHBIX CHCTEM
muToxoHApuii ¥ Mukpocom. NAD(P)H-umtoxpom P-450- okcupopenykraza. MHayknus
mutoxpoma  P-450.  JlereprentHelii  3¢d¢dexr Ha  MeMmMOpaHbl ~ MUTOXOHIApUH U
HH/IOIUIA3MATHYECKOI0 PETUKYIyMa METa0OJUTOB C TUAPOGOOHBIMH CBOMCTBAMU (KHUPHBIE
KHUCJIOTBl C JUJIMHHOM YIJ€BOJOPOJHOM IIEeNblo, MKETYHble KHCIOThI, CTEPOUIONOI00HBIE
COCTMHCHMS).

Tema 10. buoxumMuveckue MeXaHU3MbI IBOJIIOIUN 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 MUTOXOHPUATIBLHOM U SIIEPHOM
reHomax. OrtnensHble Buabl A®PK u  MexaHusM HX JeHCTBUS Ha HWHQPOPMALMOHHBIC
oumomonmumepsl  kieTku. [lefictBue A®K Kkak BO3MOXHBIM MEXaHU3M BO3HUKHOBEHUS
COMAKJIOHAJIbHOM HM3MEHYMBOCTH KJIETOK B KyJabType. (OcoOEHHOCTH OKHCIUTEIHHOTO
MeTabonM3Ma y OpraHu3MOB C Pa3HOW MPOAOIKUTENBHOCTHIO KM3HEHHOTO IMKJA. AKTHBHbBIE
(dopMBI KHCITOpOJa U MPOJIOJKUTEIBHOCTD KU3HU OpraHu3MoB. 1- 1 K-ctpareruu. Bo3aMoxHbIi
MEXaHU3M IEPEKIIFOUEHHS] CTPATEruil: POk KUCIopoaa. UeloBek 1 MEXaHU3MBI 3BOJTFOLUH.

Tema 11. MuroxoHapuajibHass OMOIHEPreTHKa: CBSA3b C MpodJeMaMu
OMOTEXHOJIOTHH, OUOMeINIMHBI U CeJIbCKOI0 X035l CTBA.

buosneprernueckue rmpoiecchl B MUTOXOHAPUSX M HUX CBsI3b €  (usmosoro-
FEHETUYECKUMHU TpuU3HakamMu opranusmoB. KionupoBanue reHoB B JIHK-conmepskamux



opraneiiax. MUTOXOHIpHUanbHBIe OoJie3HH. MuUTOXOHApHANbHAsS MenuimHa. Koaupyemsbie
mutoxonapuansbHor JIHK arpoHomudecku nieHHble npu3Haku. LluToruiazmMaTuyeckas Mys»KcKast
crepunbHOocTh  (IIMC). Heob6xomumocte B HOBBIX Tumax [IMC i moBbImieHUs
MIPOJIYKTUBHOCTH OCHOBHBIX CEIbCKOX035HCTBEHHBIX 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
bl
MOJAT0TOBKA
1 2 3 4 5 6 7
1 | Temal BuosHepreTHueckas 1 YcTHBIH ompoc Hﬂl’l;(-l
IIK 1.1
KJ1accuQuKarys MeMOpaH HIK 1
2 | Tema 2 2 YcTHBIH ompoc IK-1
CrenupuyecKkrue MeTOIbI HIK rxc 1
OMOPHEPTeTUKH HJIK 1.2
3 | Tema3 IlepBuuHBIE TEHEPATOPHI 2 YcTHBIH ompoc IK-1
TpaHCMEMOPAHHOTO HJIK 1k 1.1
MOTEHIIMANA B HJIK ik 1.2
MHTOXOHJIPUSIX
4 | Tema4 MutoxoHapraibHas 2 YcTHBIN o1poc ITK-1
CHCTEMA OKUCIIEHHS U €€ MK pc 1.1
pOJb B OMO3HEPreTHKE HJIK ke 1.2
KJIETKH
5 | Tema$s Kucmopon i 1 YcTHBIH orpoc IK-1
HrﬂK IIK 1.1
E;I;T;HLHHQ CHCTEMBI HIIK 12
6 | Tema 6 Pone A®K B 3ammure ot 2 VYeTHBIH onpoc MK-1
BHPYCHBIX HH(EKITHIA. HJIK 1.1
MexaHu3mbl K nikc 1.2
BO3HMKHOBCHUSI
«MHTOXOHIPHAITBHBIX
Oone3Hen»
7 | Tema7 2 YcTHBIH orpoc IIK-1
AnbTepHaTHBHAS HIK g 14
OKCHZa3a K pikc 1.2
8 | Tema8 I'opH30HTAIBHBIH 1 VYeTHBIH ompoc MK-1
MEePEeHOC IeHOB B HJIK nrc 14
PaCTHTEIBHBIX HJIK ki 2
MHTOXOHIPUAX
9 | Tema9 MukpocomaibHast 1 VYcTHBIH o1poc ITK-1
cUCTEMa OKUCIICHUS HJIK nrc 14
SHJIOT€HHBIX U HIIK 1112
9K30TE€HHBIX CyOCTpaToOB
10 | Tema 10 | buoxumuueckue 1 VYcTHBIH onpoc IK-1
MEXaHU3MBI 3BOJIOLUU U WK g 1.1
POJIb KMCIOpOIa HJIK pgc;.
11 | Tema 11 | MuroxoHIpUaIbHAs 1 VYcrHblit onpoc IK-1




OMOdHEPreTHKA: CBSI3b C
npobaeMaMu
OHMOTEXHOJIOTHH,
OHOMEIULIMHEI U

CEJILCKOT'0 XO3SIUCTBA

MK pigc 1.1
HﬂK IIK1.2

4.3.2. Ilepeyenbp TeM (BONMPOCOB), BHIHOCHMMBIX Ha

CTYJAeHTaMH B PaMKaXx caMocTosATebHOo# padotsl (CPC)

CaAMOCTOATEJIbHOC M3YYCHUC

Tema 3ananue dopMupyemas HAK
/m KOMIIETeHIIHSI
1. buosneprernueckas W3yantes  TeopeTHuecKuit [IK-1 UK k12
KJIacCU(pUKAIISL Matepuail 1O  BOMIPOCY:
MeMOpaH. MeMOpaHbI «OTnuusi B OpraHU3AINH
MUTOXOHJIPUH H COTPATAIOIUX M HecOomps-
MHUKPOCOM. Tarommx MeMOpamny.
2. Crenudpuueckne MeToapl | M3yunth  TeopeTU4eCcKHid IIK-1 WK k1
OMOPHEPTeTHKH MaTepura 1Mo BOIpocam:
«Metabonnueckue
coctossust 3 uw 4 B
IBIXaHUU  MUTOXOHIPUII.
«JlpIXaTeapHbIl  KOHTPOJb
Y METOJBI €r0 U3MEPEHUSD.
IIepBuunsble reneparopsl | M3ydnTs  TeOpeTHUECKUI IK-1 HIIK 5x 1.2
3. TpaHCMEMOPaHHOTO MaTepua 1o BOIpocam:
MOTEHIIANA B «/IpIxaTenpHBIE KOMILIEKCHI
MUTOXOHJIPUSX B COCTaB€ AJIEKTPOH-
TPAHCIIOPTHOM LIETIM MUTO-
XOHAPUNY. «AJIBTepHATUB-
Has IIeTb [TepeHoca dJIeKT-
POHOB B MUTOXOHJIPHUSIX
pacTeHu.
MuTOXOHApHATbHAS W3yunth  TEOpETHUECKHUM [K-1 UK 1 1.2
CHUCTEMA OKHCJICHUA U €€ Marepuail 110 BOIIPOCY:
poJb B OMO3HEPTreTHKE «Ponb  MUTOXOHIpHII B
4, KieTku CHAOXKEHUN KIIETKH
sHepruerd B Bujge ATD u
MOJIEPKAHAHA KIETOYHOTO
penokc-6anancay.
5. Kucnopos u gpIXaTebHble W3yunTh TEOPETUYECKUI [IK-1 WK g1
CHUCTCMBI KIICTKH MaTepurall o BOIIpocam: UK k12
«Poms nByx OTL]
MUTOXOHJIpUH Yy pacTe-
HU». «AKTUBHBIE (HOPMBI
KHCIIOpOJa U UX OMOTeHe3».
6. PoJtb akTHBHBIX (hOpM N3yuuth TEOpEeTUUECKUI I1K-1 UK k12
kucnopoza (A®K) B 3amure | pvarepuall Ho BOIPOCAM:
OT BUPYCHBIX HH(EKIU. «AKTHBHBIE (POPMBI
MexaHU3MBI BOZHHKHO- KHCII0PO/a B HOPME 1 TIPH
BCHUSA ((I\fI/ITOX?H[[pI/IaHI)HBIX HATOJOTHMH BEICIIIHX
Oone3nei», Helpoaerenepa-
IUBHBIX 3a601CBAHMI 1 opranusmMoBy. «CHCTEMBI
T 3alTUTHl OT aKTUBHBIX
BO3pacTa. ¢dbopM KHCIOpOaaY.
AnbrepHaTHBHAs N3yunth TEOpETHUECKUI IK-1 UK k12
7. OKCHJIa3a MaTepual 1o BOMPOCY:




«Ponp anpTepHAaTUBHON B
(dhoTocHHTE3E»
T'opuzoHTaNBHBIN N3yunts TEOpeTHUECKUI [IK-1 HIK g 12
MePEHOC FCHOB B MaTepHua 1o BOIpocy:
PacTHTEIHHBIX «Ipupoanas
8. MUTOXOHJPUAX KOMIIETEHTHOCTD
MHUTOXOHJIPHUNA PACTECHUN K
nornomenuto JHK»
9. N3y4uTh TEOpEeTHUECKUIT IK-1 HIIK
MukpocomainbHas M p . VK 1.2
MaTepua 1o BOIMPOCY:
CUCTEMa OKHCIIEHUS
«Cucrema MeTabonmzma
SH/IOT€HHBIX U
KCEHOOMOTHKOB y
9K30T'CHHBIX CyOCTpaTOB
9YKapruoT»
N3yunts TeOpeTHUECKU IIK-1 HIK pxc 1.2
10. buoxumnueckue MaTepual o BOIpoCy:
MexaHu3Mbl 3Boson 1 | «Kucnmopog u ADK kak
POIB KHCIOpOaa (haKTOpHI FBOIFOLIAN
JKUBBIX OPTaHU3MOB
MuToxoHapuanbHas N3yunuts TEOpEeTHUECKUI IIK-1 WK k12
OMOPHEpreTHKa: CBA3h C MaTepua 1o BOIMPOCY:
npodyieMaMu «MUTOXOHIPUH U PEIIICHHUE
11. OMOTEXHOJIOTHH, po0JIeM MEITUIUHBI,
OMOMEIMIIVHEL U CEJIbCKOT0 X03SHCTBA U
CEJIBCKOTO X03IHCTBa OMOTEXHOIIOT U

4.4. MeTonnueckne yKa3aHusl 110 OPraHU3ALUM CAMOCTOSATEIbHOI PadoThl CTYIEHTOB
CaMocTtosiTenbHast paboTa CTYACHTOB SIBISIETCSI COCTaBHOM 4acThio y4eOHOTO mpolecca u
MMEeT IIeJIbI0 3aKperyieHne | yriayOJieHWe TIOJYYeHHBIX 3HAHWW M HaBBIKOB, TOUCK U
NpUOOpEeTEeHNE HOBBIX 3HAHMM, a TaKXKe BBIIOJHEHHWE Y4YeOHBIX 3aJaHUN, MOJATOTOBKY K
MPEACTOAIIMM 3aHATHSAM, 3a4€TaM U IK3aMEHaM.

Jlis opraHu3aiiyl CaMOCTOSITENbHON paboThl MO AucHUIUIMHE «bHOPHEpreTHKa KIETKH»
UCIIOJIB3YIOTCS CIeAYIONKE POPMBI CAMOCTOSATEIHLHON yu4eOHOM paOboTHI:

- PaboTa Haj KOHCTIEKTOM JIEKITHH.

- [TonOop, n3yuenue, aHaIN3 peKOMEHIOBAaHHON JIUTEPATYPBHI.

- CamocTosSITENEHOE U3YyYEHHE OTACTBHBIX TeM, aparpados, HE U3TOKEHHBIX B JIEKIIUU.

- IloaroroBka K MPaKTHYECKOMY 3aHSATHIO COCTOUT B TEOPETUYECKOW TMOATOTOBKE U
BBITIOJTHEHUH MPAKTUYECKUX 3aJJaHU (pelieHne 3a7a4, OTBEThI Ha BOMPOCHI U T.1I.).

- Hanmucanue pedepatos, moAroToBka J0KJIa10B.

- [loaroroBka K TECTUPOBAHMUIO.

- [ToaroroBka k 3a4erty.

Iucvmennvie pabomsi. JInsg u3ydyeHHs TeM, He H3JI0KEHHBIX B JIEKIIMH, PEKOMEHAyeTcs
WCIIOJIH30BaTh OCHOBHYIO U JIOTIOJHUTENBHYIO JINTEPATYPY, a TAK)KE UCTOUHHUKH, HAlJICHHBIEC TIPH
MOMOIIM WH()OPMAIMOHHO-CIIPABOYHBIX W TIOMCKOBBIX CHCTEeM. J[Is 3aKkpersieHus Marepuana
PEKOMEHTyeTCs JIeNlaTh KpaTKue KOHCIEKTHl 1o TeMe. B pamkax mucturiuabl «MolekyspHas
TeHeTHKa MUTOXOHJPUID» TaKKe MPETYCMOTPEHO BBIMOJIHEHHWE MUCHMEHHBIX padoT, B KOTOPBIX
CTYJICHTBI JIOJDKHBI COCTABHTH CXEeMY TPO(MHUUECKHX OTHOMICHWH B Pa3IMIHBIX MHUKPOOHBIX
COO0IIeCTBaX M CXEMBI KPYrOBOPOTOB pssia OMOTEHHBIX 3JeMeHTOB (cM. m. 4.3.2.). KauecTBo
BBITIOJITHEHHOU PabOThI OIEHWBAETCS B X0JIe¢ OOCYXKJICHHs TAHHBIX BOIPOCOB IPHU MPOBEICHUN
KOJUTOKBHYMA 10 COOTBETCTBYIOMIEH Teme (cMm. 1. 4.3.1).

Pegpepam — ¢dopma mnucbMeHHON pabOTBI, KOTOPYIO PEKOMEHIYETCS TPUMEHSATHh IpH
OCBOCHUU BapUATUBHBIX (IPODUIBHBIX) TUCIUIUIMH MpodeccuoHanbHoro nukia. [Ipencrasnser
co00i1 KpaTKoe U3JI0KEHHUE COACPKaHUSI HAYUHBIX TPYIIOB, JIUTEPATYPHI MO ONpPEAETICHHON TeME.
O6mwem pedepara Moxer pocturars 15-20 crp.; Bpems, OTBOAMMOE HA €ro MOJArOTOBKY — OT 2



Henenb 1o Mecsmna. IloaroroBka pedepara moapasyMeBaeT CaMOCTOATENbHOE H3Y4YEeHUE
CTYACHTOM HECKOJIbKMX JINTEPaTypPHbIX MCTOYHHMKOB (y4yeOHHMKOB, MOHOrpadui, Hay4HBIX
cTareii W T.I.) MO ONpeneNéHHOW Teme, He paccMaTpUBaeMON MOAPOOHO Ha JICKIHH,
cUCTeMaTH3allui0 MaTepuala U KpaTkoe ero usjioxenue. Llenap Hanucanus pedepara — npuBuTHE
CTYACHTY HaBBIKOB KPAaTKOTO M JJAKOHUYHOT'O MIPEJCTAaBICHUs COOPaHHBIX MaTepPHaIoB U (pakToB
B COOTBETCTBHHM C TPEOOBAHUSMH, IPEABABISEMbIMHA K HAy4YHBIM OTYETaM, 0030paM U CTaThbsIM.

CrpykTypa pedepara BKIIOYAET:

- TuTynbHBIN JHCT.

- CozmepxaHnue.

- Benenue, rae kpatko popmynupyercs npodiema, Leb U 3ajauu pedepara.

- OcHOBHasi 4acTh pabOTHI COCTOUT M3 HECKOJIBKHX Pa3JeNiOB, B KOTOPBIX M3JIAaraeTcs CyTh
TeMbI pedepara.

- 3aKJIr04YeHHUE.

- CrIMCOK UCIOIb30BAHHOM JIUTEPATYPHI.

[lpu odopmiennn pedepara cieqyeT NPUACPKUBATHCS TEXHHUECKUX TpeOOBaHUM,
HOpeabsBIsSEMbIX K pedepaTaM U KypcOBBIM paboTaMm, UMEIOIIUXCS Ha Kadeape.

Kpurepuu onenuBanus pedepara:

- OneHKa «OTJIMYHO» BBICTABJISIETCS B TOM Cllydae, eciid B pedepare MOJHOCTBIO PacKpbITa
TeMa, MPOAHATM3MUPOBAHO COBPEMEHHOE COCTOSIHHE BOIPOCA, MaTepHall H3JI0KEH JIOTHYHO,
[I0CJIEI0BATENIbHO, TNpHUBEIeHO He MeHee 10 JMTepaTypHBIX HCTOYHHMKOB (Cpeau KOTOPBIX
npeoOiiaaeT JUTEepaTypa 3a mociemHue S5 Jer), pedepar odopmiieH B COOTBETCTBHH C
TEXHUYECKUMU TPEOOBaHUSMH, IPEABABISIEMbIMU K TAKOTO poja paboTam.

- O1ieHKa «XOpOILIO» - TeMa PACKPBITA, IPUBEACHO J0CTATOYHOE KOJIMYECTBO MaTepuaia, HO
OpU 3TOM Marepuan B HEJIOCTaTOYHOW CTENEHH IPOaHATU3UPOBAaH aBTOPOM, O(opMieHHe
pedepaTa COOTBETCTBYET TEXHUYECKUM TPEOOBAHHSIM.

- O1eHKa «yOBJIETBOPUTEIBHO» - TEMa PACKPBITA TOBEPXHOCTHO, MaTepHall MPUBEJIEH KaK
npocTasi KOHCTATaus (akToB, HE MPOAHAIM3MPOBAH, B OPOPMIICHHH HMEIOTCS TEXHUYECKHE
HEJIOCTaTKH, CIIUCOK JIUTEPATYPhI COJEPKHUT MEHEE 5 UCTOUHUKOB.

- OneHka «HEyIOBIIETBOPUTEIHHO» - T€Ma HE PACKphITA, CKYyIHBIH 00BEM INPHBEICHHBIX
MaTepHasoB.

Yemuwiii 0oknao — 3to cooOuienne B redenne 10-15 MuH, B KOTOPOM CTYAEHT B JAKOHUYHOM
(bopme 10IKEH U3I0KUTh MaTepUall M0 COOTBETCTBYIOIIEH TeMe, MPUAEPKUBASICH CIEAYIOIIEro
IUTaHA: BBEJICHWE, OCHOBHAS YaCTh, 3aKO4YeHHe. J[OKiiaz COmpoBOXKIAeTCS Ipe3eHTAIUueH,
OTpakarollell OCHOBHBIE IOJIOKEHHs MO COOTBETCTBYIOIEH TeMe, BKIIIOYAIOIEH HarsgHble
MaTepuaibl (Cxembl, Tabmuupl, ¢oro W T.4.). [lo OxkOHUaHMM JOKJIaga CTYIEHTY 3a4al0T
BONPOCHI, Kak IpernojaBaTelb, TaK M CTYACHTbI, HAa KOTOpble JOKIAJYMK JOJDKEH JaTh
MCYEPITBIBAIOIINE OTBETHI.

Kpurepun onieHuBaHMs yCTHOTO JOKJIa/1a:

- OneHka «OTIIMYHO». B 1OKIaze TOJHOCTBIO PpACKphITa TeMa, IPOAHATHU3HPOBAHO
COBPEMEHHOE COCTOSIHUE BOINPOCA; CTYAEHT CBOOOJHO BJIAAEET MaTepHalioM, M3JIaraeT ero
JIOTHYHO, TIOCJIEIOBATENEHO, JAKOHUYHO, COONIO/as OCHOBHBIE TIpaBMJIa KYJIbTYPHl pPEUH.
Jloknaz compoBOXKIAeTCs NMpe3eHTALUe, KOTopas OTpa)kaeT OCHOBHBIE MOJOXKEHMs JIOKIJIANa,
NIPE3CHTAIHsI COCTaBJIEHA TPaMOTHO C COOJIOACHNEM 00X TpeOOBaHMIA, MPaBUII MIPUPTOBOTO
oopmienus, nojgauu rpaduueckoro marepuaia, UMEIOTCS CCBUIKM Ha IMpHBEIEHHBIE (OTO,
PHCYHKH, CXEMBI U T.J., IPUBOIMUTCS CIHCOK MCIOJIh30BaHHOW JuTeparyphl. [Ipu obcyxaennn
JIOKJIaJIa CTYIEHT JaeT MCYEepIbIBAIOIINE, APTyMEHTUPOBAHHbIE, KOPPEKTHbIE OTBETHl Ha
BOTIPOCHI.

- Onenka «xopoio». Tema packpbiTa, IPUBEACHO JOCTATOYHOE KOJIMUYECTBO MaTepualia, HO
U 3TOM MaTepuall B HEJOCTATOUHON CTENEHH IpOoaHaIU3upoBaH aBTopoM. [Ipe3eHranus He B
MIOJTHOM CTENEeHU COOTBETCTBYET OOIMM TpeOoBaHUsM. OTBETHI CTYACHTA HE HA BCE BOIPOCHI
ABJISIFOTCSI UCUEPIBIBAIOIIIMMU U apTyMEHTUPOBAHHBIMH.

- OueHka «yIOBIETBOPUTENBbHO». TeMa packpbiTa HE IOJHO, MaTepuall MPHUBEICH Kak



npocTasi KOHCTaranus (akToB, HE MPOAHATM3MPOBAH, CTYACHT IOKa3bIBACT IOBEPXHOCTHBIE
3HaHUS. IIpe3eHTanust 4YacTUYHO COOTBETCTBYET YCTaHOBJIEHHBIM TpeOoBaHusaM. Ilpu
00CY)XJIEHMH [OKJIaJa CTYyJEHT HE BCErja [JacT IpaBWIbHBIE, MCUEPIBIBAIOIINE OTBETHl Ha
3aJ]laBaeMble BOIIPOCHI.

- OneHka «HEYIOBIETBOPUTENBHO». Tema mdOKiIana HE pacKpbiTa, CKYAHBIH 00BeM
IPUBEJICHHBIX MaTE€pPHAJIOB; MIPE3EHTALUsl OTCYTCTBYeT. [Ipu oOCyXIeHuH oKiIajga CTyIeHT He
JTa€T OTBETHI WJIM OHU HE COOTBETCTBYIOT 3a/IaHHBIM BOIIPOCAM.

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

V. YYUEBHO-METOJUYECKOE 1 UTH®OPMALIMOHHOE OBECIIEYEHUE
JUCHUIINHBI

a) OCHOBHAasl JIUTEpaTypa
1. Cnupun A.C. MonekynsipHas 6uosorusi. Pubocomsr u 6mocuntes 6enka/ M.: Akagemus,
2011. -512 c. (4 3x3)
2. Henbcon /I., Koke M., Ocuosl 6noxumun Jleannmxepa. T. 3. M.: BUOM. JlabopaTtopus
3HaHui, 2011. — 445 c. (anexTponHsbli pecype) IbC Jlanp

0) 10MOJIHUTE/IbHASA JIUTepaTypa
1. MonekynsipHasi 6uoa0rusi: OMoCHUHTE3 U (PYHKIIMOHUPOBAHUE MAKPOMOIICKYI Y
npokapuot [Tekcrt] : yue6. mocobue / B. U. Uemepmiiora, O. A. Cekepuna ; per.: b. H. Orapkos,
C. H. XXnanosa ; Upkytckuii roc. yH-T. - Upkytck : U3n-Bo UT'Y, 2013. - 314 c. (59 2k3)

B) NepHOAMYECKHE U3TAHUS

1. MaxkapoBa T.M., BbormanoB 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 opraHuzanus noaupuOOCOM —
COBpPEMEHHBIH 1Moaxoa. Ycrexu Ouonornyeckoit xumumy, 1. 58, 2018, ¢. 101-118

3. Huxynmun A.JI.  CrpykrypHble o0cOO€HHOCTHM y3HaBaHus pubocomueix 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 ouosnornyeckoit xumuu, 1. 58, 2018, c. 377-404

S. borganos A.A., Cymbarsa H.B., [llumkuna A.B., Kapneako B.B., Kopurynosa I'.A.
PuGOCOMHBIN TYHHENb U PETYJISLMS TpaHCHAUUU. Ycnexu ouongornyeckoit xumuu. T. 50. 2010.
C. 5-42. (Crarps Boutoskena B D0C Educa)

I) CIHUCOK ABTOPCKUX METOUYECKUX Pa3padoToK
1) 6a3bl TaHHBIX, HHGOPMALHOHHO-CIIPABOYHbIE H MOMCKOBbIE CHCTEMBI
1. Hayunas Dnexkrponnas bubanoreka http:// www.e-library.ru
2. Hudopmanmonnas cucrema «EIuHOE OKHO JOCTyma K o0Opa30BaTElbHBIM pecypcam»»
(http://window.edu.ru)
3. OBC «FOPAWTY. Anpec noctyma: https://www.biblio-online.ru/
4. Ob N3patenbckoro neHTpa «Akaaemus». Anpec nocryna: http://www.academia-moscow.ru
5. http://www.fptl.ru/biblioteka/biotehnologiya.html
6. http://www.medbook.net.ru/010512.shtml
7. Coro3 00pazoBaTeIbHBIX CaliTOB - EcTecTBEHHbIE HAyKH
8. http://tusearch.blogspot.com - ITowck 37eKTPOHHBIX KHHT, TyOauKaluii, 3akonos, ['OCToB Ha
caifTax HayYHBIX JEKTPOHHBIX OMOIHOTEK.
9. Google Scholar —ITonckoBas crcTema 1Mo HAyYHOMH JINTEPATYPE.



10. Science Research Portal - Hay4ynas mowuckoBas cucTeMa, OCYIIECTBIISIOIIAS
IMOJTHOTEKCTOBBIM IIOHMCK B KYpHaJIaX MHOTHUX KPYIIHBIX HAYYHBIX H3AATCIIbCTB, TAKHUX KakK
Elsevier, Highwire, IEEE, Nature, Taylor & Francis u np. Wmer cratbum W AOKYMEHTHI B
OTKPBITHIX Hay4yHBIX Oazax manHbiX: Directory of Open Access Journals, Library of Congress
Online Catalog, Science.gov u Scientific News.

VI. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE JUCHUIIJIMHBI
6.1. YueOHO-1a00paTOpHOE 000pPy10BaHHE:

CneyuanvHvle nomeweHus:

Ayautopust 11 IPOBEACHUS 3aHIATUM JIEKIIMOHHOTO TUIIAa 000pyJ0BaHa:

cneyuanuzuposanroti (yueOHol) mebenvio Ha 12 mOCagOUHBIX MECT,

mexHuueckumu cpeocmeamu odyuenusi: Jlocka ayauTopHas MeJoBas,
[TpoekTop BenQ MS504, ciyxammmu Ui IpeacTaBlIeHus yueOHoi nHdopmanuu
OONBINION ayAUTOPUU 10 AWCHUIUIMHE «CONHATBbHO-D)KOHOMHUYECKUE aACIIEKTHI
B3aMMOOTHOIIICHHUH Y€JI0BEKa U TIPHPOIBI»;

VUEOHO-HA2AAOHbIMU ~ NOCOOUAMY, OOECTICUMBAIOIIMMU  TEMaTHYECKUE
WUTIOCTpanun 1o aucnuiuinae «ConManbHO-DKOHOMHYECKHE — aCIIeKThI
B3aMMOOTHOIIICHUI YeJOBeKa W MPHUPOJbD» B KOJIWYECTBE: TaOMUIBI — 3 INT.,
MPE3EHTAIIUH 10 KaXJI0U TeMe MTPOrpaMMBl.

Aynautopust 1)1 IPOBEACHUS 3aHATUM CEMUHAPCKOTO TUITa 000PY/I0BaHa:

cneyuanuzuposannol (yueOHON) mebervio Ha 12 TOCAaTOYHBIX MECT,
onoxumuyeckas 1abopatopus (JabopaTOpHBIE CTOJBI - 4 1IIT.); paKOBUHA C TyMOOM
- 1 mwr., JlepeBsaHHbIe TYMOBI JIJISi XpaHEHUSI PEAKTUBOB - 2 MIT., MBHITsDKHON JIK-
1500 IB - 2 mr., Becwl ananutuueckue ['OCMETP Jlenunrpang - 1 .,
doTornexrpokosopumeTp KOK-2 - 1 mT., akBaAUCTHILIATOP AIIEKTpUISCKU AD-
14-«AA-®DI»-01 - 1 mT., TepMocTaT 3JieKTpuueckuii cyxoBo3ayurnbiii TC-1/80
CITVY - 1 wr.;

MexHu4ecKumMy cpeocmeamu oOyueHusi: JOCKa ayJIuTOpHas MeJoBasl,
npoektop BenQ MS504, cnyxamumu Uit ipeAcTaBieHus: yueOHoW nHpopmanuu
OONBINION ayaUTOPUU MO0 AWCHUIUIMHE «CONHMATbHO-DKOHOMHUYECKUE aCIIeKThHI
B3aMMOOTHOIIICHHI Y€JI0BEKa U TIPUPOIBI»;

VUEOHO-HAAAOHLIMU ~ NOCcoOUAMU,  OOECTICUYMBAIONIMMH  TEMATHYECCKUE
wuiocTpaniuu 1o auctuiuinie «ColManbHO-DKOHOMHYECKUE — ACTIeKThI
B3aMMOOTHOIIICHU YeJOBEKAa W TPHUPOIB» B KOJWYECTBE: TAOMWIBI — 3 INT.,
MIPE3EHTAIIUH TI0 KaXJI0W TEME TPOTrPAMMBI.

Kommprorepnsiii  kmacc (yueOHast ayauTopwisi) [JIi TPYINIOBBIX |
WHIUBUIYAIbHBIX KOHCYJIbTAIIMH, TEKYIIETO KOHTPOJIS | IMPOMEKYTOYHOU
aTTECTAIlMK, OPTaHU3aIMKH CAMOCTOSITCIIBHONW pabOThl — AyaUTOpHUs 000pyaOBaHa:
crienuanu3upoBaHHol (yueOHoi) MebOenbto Ha 20 MOCAJAOYHBIX MECT, JOCKOM
MEJIOBOI; 000pyI0BaHA TEXHUYCCKUMHU CPEJICTBAMU OOYUCHHMS:

Cuctemubiii 650k PentiumG850, Monutop BenQ G252HDA-1 mir.;
Cuctemubii OmokAthlon 2 X2 250, Monutop BenQ G252HDA - 8 mrt.;
Cucremnsbiii 6510k PentiumD 3.0GHz, Monutop Samsung 740N — 3 mit.;

Mono6aok IRU T2105P — 2 mirt.;



Cucremnbiii 6510k Pentium G3250, MoauTtop BenQG955 — 1 mit.;
Cuctemnsiit 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 J0CTynoM K cetu Mutepuet; [IpoekTtop BenQ MX503;
skpan ScreenVtdiaEcot.

[Tomemenuss st  XpaHeHUs ©  NPOPUIAKTUYECKOTO  OOCITYKUBaHHUS
y4eOHOTO 000pyI0BaHuUs - AyIUTOpHS 000pyA0BaHa:

CHEINATM3UPOBAHHON Mebenbio Ha 8 mocagouyHbix MecT; Lllkad BHITSKHOM
JIK-1500 HIB+Bentunstop - 2 mrT., Crom AByXTyMOOBBIM - 5 mT., Croun
0THOTYMOOBBIN - 4 mT., CTON KOMIOBIOTEPHBIN - 1 mT., MeTammmyeckue TymMObl
JUIsL XpaHeHus1 JabopaTopHOl mocyabsl W obopynoBaHus - 4 wr., JlepeBsiHHBbIE
TyMOBI JJII XpaHEHHs JIabOpaTOpHOU MOCYIsl U obopynoBanus - 5 mrT., [llkad-
Kyne nByxaBepHbii - 1 ., [llkad merammmueckwii - 1 mt., XonoguisHuk NORD
JX-241-0-010 - 1 mrr., Onexrpomnura Jlyy - 1 mr., PakoBuna ¢ Tym6oi#i - 1 mrT.,
[xad-kyne TpexasepHslii - 1mt., [lkad kHmwkHLIM - 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 mwt., Mukpockon 6uonoruueckuit Mb-1600b - 1 mt., Mukpockon P-14 - 4
mT., Mukpockon Levenhuk 2L NG — 5 mrt., 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., Becwl anamuruueckue BJIP-200 - 1 mit.,
Beco Topcuonnsie BTII-500 - 4 mt., Becot Topcronnsie WAGA TORSYJNA-WT
- 3 wr., [Ipoexktop OBepxen GEHA OHP Ecovision 24/3 - 1 mr., CucteMHbIH
ook B komruiekte 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., [Ipuntrep Canon
LBP 2900 — 1 mrT.

6.2. [IporpamMHoOe obecnieyeHue:
Kaspersky Endpoint Security ans ousneca - Ctannaptaseiii Russian Edition;
Foxit PDF Reader 8.0;
LibreOffice 5.2.2.2;
Ubuntu 14.0;
ACT-Tecr Plus 4.0 (a 75 ogHOBpeMeHHBIX NoaKI0YeHUT) 1 Mactep-komrutekT (ACT-Maker u
ACT-Converter).

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

Jnst  ocBoeHusi AMCHMIUIMHBI «bHOSHEpreTHka KJIETKW» TPUMEHSIIOTCS CIEIYIOLIUe
o0pa3oBaTesibHbIe TEXHOJIOTHH:

- Ilpakmuueckoe 3anamue. IlOBTOPUTENH HO-0000IIAIONINI CEMHHAP;, CEMHHAp C
JJIEeMEHTaMU JMCKYCCHUHU; MPAKTHYECKOE 3aHSATHE 10 OCBOEHUIO METOJOB U PEIIECHUIO



HKCIEPUMEHTAIBHBIX 3a/1a4; CeMUHAp-KOH(pEpEHIHs ¢ 3apaHee MOATOTOBIEHHBIMU BOIPOCAMHU
JUTISL OOCYKJICHUS.

- CamocmosamenvHas paboma cmyoenmos (cM. 1.4.4).

- Camocmosmenvuas paboma cmyoeHmog 8 Xooe ayOUMOPHLIX 3aHAMuUL. IIEMEHTHI
MHUKpPO-TIPETNIOZaBaHUsl Ha TPAKTHUECKUX 3aHATHAX; MPEICTABICHHE JOKJIAJ0B IO TeMe
pedepaToB; NOBTOpEHHUE pa3/eNioB MPOrpaMMbl C LEJIbIO MOATNOTOBKU K HPOMEKYTOUHOW MU
UTOTOBOM aTTECTALUU.

- HAucmanyuonnvie  obpazosamenvuvie  mexuwonroeuu.  Ilon  AUCTAaHIIMOHHBIMU
00pa3oBaTeNbHBIMU TEXHOJOTHSIMUA MTOHUMAIOTCSI 00pa30oBaTeIbHbIE TEXHOJIOIHH, PEaln3yeMble
B OCHOBHOM C IIPUMEHEHHEM MH()OPMALMOHHO-TEIEKOMMYHHUKAIIMOHHBIX ceTel. [Ipu ocBoeHun
JTUCHUTUTMHBL «BHO’HEpreTHKa KIETKN» UCTIONB3YIOTCS CIIEAYIOIINE TEXHOIOTHH:

® kelicoBasg TexHosorus — (¢opmMa JUCTAHLMOHHOTO OOYy4YeHHUs, OCHOBaHHAas Ha
NPEOCTaBICHNH O0ydJarommMcs HH(OPMAIIMOHHBIX 00pa30oBaTeNbHBIX PECYpPCOB B  BHIE
CHELHMATU3UPOBAHHBIX HAOOPOB y4eOHO-METOAMYECKMX KOMIUIEKCOB C MCIIOJb30BaHHEM
Pa3IUYHbBIX BUJIOB HOCUTENEH HHpopManuu (KeicoB);

® PHTEPHET-TEXHOJOTHs — CIOCcO0 TUCTAHIMOHHOW Iepeauyd MH(POpPMAaluu, OCHOBAHHBIN
Ha MCII0JIb30BaHUM IT100aIbHBIX U JOKAJIbHBIX KOMIBIOTEPHBIX CETEH /i1 oOecrieueHus: J0cTyna
oOyyaromuxcst K WH(POPMALMOHHBIM O0pa30BaTeNbHBIM pecypcaM u Ui  (OPMHPOBAHUS
COBOKYIHOCTH METOJIMYECKHUX, OPTraHU3allMOHHBIX, TEXHUYECKHMX W IPOrpaMMHBIX CpEICTB
peaiM3allii U YNpaBiI€HUS Y4YEOHBIM IPOLIECCOM HE3aBUCUMO OT MECTa HAXOXACHUS €ro
cyobekToB. Mcnonb3yercst O6paszoBarenshbiii mopran UI'Y - educa.isu.ru.

HanmeHoBaHue TeM 3aHATHIA ¢ HCIOJb30BAHNEM AKTHBHBIX opM 00yUeHus
Bun ®opma / Metoib Kon-Bo
3aHATHUS MHTEPAKTUBHOTO 00Y4EHUs 4acoB

Tema 3aagaTHS

HWroro uacos

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

Ouenounvie mamepuanvt 011 6X00HO20

B KkauecTBe OIIEHOYHBIX CPEICTB JJIsi BXOJHOTO KOHTPOJS OICHKHA YPOBHS 3HAHHU
CTYZICHTOB HCIIOJIb3yeTcs cobecenoBanue. B mporiecce cobeceoBaHusl OLEHUBACTCS YPOBEHb
BJIaJicHHsI 0A30BBIMU 3HAHHUSIMU, YMEHUSIMH, HAaBBIKAMHU, HEOOXOIUMBIMH JUUIsl Havyajia 00y4deHUs
10 OUCIHIIIINHEC «BI/IOBHepFeTI/IKa KJICTKHW», OHNpCACIACTCA CTCIICHb BJIAJICHUSA HOBBIM
MaTepHaioM JI0 Hayalla ero U3yueHusl.

Ouenounvie mamepuanvl MmMeKyuie20 KOHMPOJA (POPMUPYIOMCA 8 COOMEEMCHEUU C

JIHA ynugepcumema
B pamkax mucnurimHbl «BHOZHEpreTHKa KIETKW» HCIIOJIB3YIOTCS Cieayronue (HopMbl
TEKYIIIeTr0 KOHTPOJIS:

- YCTHBIH OIpOoC;

- MUCBMEHHBIN ONPOC;

- y4acTue B IUCKYCCUU 10 MPEIJI0KEHHOMY K OOCYKICHHIO IEPEYHIO BOTIPOCOB;
- HamKcaHue pedepara;

- IOJTOTOBKA COOOIIECHUS U MPE3CHTAIINH 110 TeMe pedepara.

DOH/1 OIICHOYHBIX CPEJICTB BKIIOYALT:

- (hon TeCcTOBBIX 3aaHUI MO TUCIUIUINHE,

- TeMaTUKa U MaTepHaIIbl 3aJaHUIA,




- TEMaTUKa ¥ BOIIPOCHI K KOJUIOKBUYMAaM,

- IepedYeHb TeM pedepaToB/I0KIIAIOB,

- BOIIPOCHI Il caMmocTositenbHoro nzydenus (CPC)

- BOTIPOCHI ¥ OMJIETHI [Tl K3aMeHa,

- KpUTEPHUH OLICHKU 3HAHUH CTYICHTOB.

Ha3nadeHue OIEHOYHBIX CPECTB: BBISIBUTH ChopMupoBaHHOCTh KomrereHmu [1K-1 (cm. .

1)

JleMOHCTPAIIMOHHBIE BADHAHTHI TECTOB JIJIsl TEKYIEr0 KOHTPOJIs
1. AHanmu3 KpUBBIX TOTPEOJICHUST KUCIIOPO/Ia H30JIMPOBAHHBIMUA MUTOXOHIPUSMH B
pa3HbIX META0OJINYECKUX COCTOSHHSIX !
a) PHJIOTEHHOE JIbIXaHHC;
0) npu nobaBiIeHnn cyOcTpara AbIxaHus (CyKuuHaTa HaTpusi) — MC4
B) nipu gobasienun AJld — MC4;
r) npu 1o6asnenuu pazoomurenst OD - MCP
2.®epmentatuBHas ~ MemOpanHas — cuctema — HAJI(®)H-mmroxpom P-450
OKCHJIOPETYKTa3a Yy )KUBOTHBIX M PACTEHHH 00eCTIeunBaceT:
a) CO3/IaHue TPAHCMEMOPAHHOTO MEMOPAHHOTO MOTCHIINAIA;
0) MeTaboIM3M KCEHOOMOTHUKOB
B) COMPSDKEHUE JbIXaHHS B POCHOPUIUPOBAHHS;
r) MeTaboI13M THIPO(GOOHBIX COSTMHCHHUN;

Tembl pedepaToB
1. MonekynsapHo-6rosorudeckasi, OHOXMMHUYECKAss M IMTOJOTMYECKAS XapaKTEPHCTHKA
MGM6paHHHX CHUCTEM COIIPSAKCHHOI'O U HECOITPSPKCHHOT'O OKHUCIICHUA KIICTKH.

OcCHOBHBIE METO/1bI MEMOpPaHHOI OMOIHEPTETUKH.
OcHoBuble mumieHu aeiicteuss A®K B opranuzme. DU3HMOIOTMYECKHME U T'€HETHUKO-
Oonoxummuueckue nocneAcTsus aeicteus APK Ha kinroueBble OMONOTUMEPDI KIETKH.

4, AxtuBnbie Qopmbl kucmopona (ADK) kak peryasTopsl skcnpeccuu TreHoB. A®MK-
CUTHAJIVHT.

W N

5. Penokc-4yBCTBUTENBHBIE TEHBI MUTOXOHIPHIA, XJIOPOILIACTOB H SIpPA.

6. OOmen reHernueckuMm MmarepuagoM Mexay JHK-comepxkamumu —opranemnamu
JKUBOTHOM U PpACTUTEIBHOM KJIETKH. OBOMIONUOHHBIE acnekTsl. CyliecTByeT JH
TOPU30HTAIIBHBIN NIEPEHOC TEHOB y YKapuoT B COBPEMEHHBIN Nepuoa’?

Ouenounvie mamepuanvl 01 RPOMENCYMOUHOI ammecmayuu é hopme

dopma MPOMEKYTOUHOH arTecTanuu — 3ayem. Cucrema oneHok: nsatudamuibHas. OC sToro
TUTIA JIOJDKHBI BBISBJISITH CTENICHH OCBOCHHS TCOPETHYCCKHMX 3HAHUN Kak 0azy Juis
dbopMUpOBaHUS  KOMIIETCHIIMA, YMEHHUS WX TPUMEHSATh B CHUTYallUsAX, MOACITUPYIOIINX
po(heCCHOHANBHYIO  JIATSIIBHOCTh, a Takke CHOPMUPOBAHHOCTh KomrereHImu [1K-1,
3agBaeHHOM B 1. 1.

IIpuMepHBI CIUCOK BONPOCOB K YK3aMEHY

1. buosHepretnka B cucteme Ouoyiornyeckux Hayk. OmpenereHHe OCHOBHBIX MOHSATHH.
KoHnBepTHpyeMble SJHEpreTHYeCcKue “BalltOThI” JKUBOM KIIETKH.

2. Cremuduueckne MeToabl MeMmOpaHHOW OmodsHepreTuku. [lomsporpaduueckuii MeTon.
Bunp! npixanus. J{pIxaTenbHblid KOHTPOJIb.

3. W3otomnnslit MeTon B Ouo3HepreTuke. [IpuMepsl nenoab3o0BaHUs U30TONOB ITPU U3YYEHHH
MPOIIECCOB TpaHCHOpPMAIIMK DHEPTHUH B KJIETKe. Merabonudeckoe OOHOBJICHHE OTAEITbHBIX
COEIMHEHHUI B COCTABE PAa3HbIX TKAHEH.



4. TlepeHoc 3JEKTPOHOB M OKUCIHUTENbHOE (ochopunupoBanue. Kiaccsl okucnutenbHo-
BOCCTaHOBUTENBHBIX (pepMeHTOB. PochaTHbII MOTEHIHA B KJIETKE U MUTOXOHIPHUH.

5. OcHOBHBIE BUBI CHCTEM OHMOJIOTHYECKOTO OKUCIICHHS KIIeTKH. broxumudeckue GyHKINN
(epMEHTHBIX CHUCTEM, JIOKAJIU30BAaHHBIX B MHUKPOCOMaJIBbHBIX MeMOpaHax. Llutoxpom P-450-
3aBUCHMBbIE PEAKIIMM META00IU3Ma.

6. Opranuzanus AbIXaTeIbHOW e MUTOXOHIApHH. [IyHKTBI compspkeHus. HHruOUTOpHI
JBIXaHUS KaK HHCTPYMEHT U3yUYEHMsI IbIXaTEIbHOM 1IETH.

7. TlepeHoc aIcHUHHYKJICOTHIOB B MUTOXOHIPHAX. AJICHUHHYKIeOoTHATpaHcIokaza (AHT).
Posp mepeHocurka ageHMHHYKIICOTUIOB B PETYJSIHMH OKUCIUTENHHOTO (ochopuimrpoBanus
(OD). Dakrops perysinun OD Ha ypoBae AHT.

8. beckierounele M PEKOHCTPYHPOBAHHBIE CHUCTEMBI M WX pOJb B  H3YYCHUH
OMOPHEPreTHYECKUX MPoIecCOB. MUTOXOHIPUH U MUKPOCOMBI. [IpoTeoInnocomsi.

9. Ponp MATKOro pa3oOIieHus Ipu KUCIOPOAHOM MHTOKCHKAanuu. Buabl pazobumreneii in
vivo. ®ocdaTHbIN TOTEHIIMAN B KJIIETKE U MUTOXOHIPHUH MIPH Pa300IIEHUH.

10. Kucnoponx u JpIXaTelbHBIE CHUCTEMBI KJICTKH. AKTUBHBIC (hopmbl kuciopona (ADK).
OU3NONIOTUYECKUH MEXaHU3M TOHUKEHHS BHYTPUKIIETOUHOM KOHIICHTPAIMU KHUCIOpOAa U
A®K. BHYTpUKIETOYHBIH MEXaHHU3M, NPEIOTBPAIIAIOINI pe3koe noBbiiieHue [O-].

11. KcantuHokcuaaza u kcantuHuaeruaporeHaza. NADPH-okcupgaza. Poar ADPK vy
(darouuTos.

12. Cucremsr usmepenus ypoBHs ADK. JlokazarenbcTBa CyIIECTBOBAHHS 3TUX CUCTEM Y
OaxkTepuil U BBICIIUX OPraHU3MOB.

13. Cucremsr 3amutbl BupycoB oT A®K. Cucrema 3ammTsl KIETKH OT BHUpYca.
ArnonTuyeckas 30Ha.

14. MutonTo3 u anonTo3. Ponb amonTosa B 3amuTe KieTku oT aeicteus ADK.

15. Tl'opu3oHTaNBHBINM IEPEHOC T€HOB B PACTUTENIbHBIX MUTOXOHJIPHSIX.

16. Ponb kucnopoja B OMOXMMHUYECKMX MEXaHU3Max 3BOJIOLUU. - U K-cTpareruu.

17. Bo3MOXHBIN MEXaHU3M MEPEKIIOUEHUS CTpaTeruii: poas kuciaopoa. Jlericrsue ADOK Ha
reHeTudeckuil ammapar kiaeTku. Myrtant Hemaronael Caenorhabtidis elegans: cisur r — K.
I'epoHTOr€EHBI.

18. OrtkpeiTue DuTOoHN Mypa: casur K — .

19. Hcmonmp3oBaHWE METOAOB TEHETHYECKOW WHXEHEPHUH TPU HW3YUYEHUH BOIPOCOB
OMOPHEPTETHKHU.

20. buosHepreTrka XJIOPOIIACTOB U MUTOXOHApHH. [IpHHIMTIHATIEHOE CXOJCTBO M OTIHYUS
B OpPTaHU3aIMH JIBYX OCHOBHBIX THUIIOB HEPrOTPaHC(HOPMHUPYIOLIUX OPraHeN Yy pacTeHUH.

21. CpaBHHTENBHBIN aHATN3 CTPYKTYPHO-(QYHKIMOHATIHHONH OpPTaHMW3allMd MUTOXOHAPUH Yy
pacTeHUi U )KUBOTHBIX.

22. MornekynsipHble  MEXaHHW3Mbl  BO3HHKHOBEHHSI  «MHUTOXOHJIPHAIBHBIX  OOJE3HEH,
HelpoJiereHepaTUBHBIX 3200€BaHU 1 00JIe3HEH MOKUIIOTO BO3pacTa.

23. Pomp aktuBHBIX (GopMm kuciopona (ADK) B perymsmuud  KOIUPYIOLIUX
MHUTOXOH/IPHAJIbHBIE U XJIOPOIIJIACTHBIE OEJIKU I'€HOB OpTraHelI U sApa.

24. «Penokc-uyyBCTBUTEIBHBIE TEHBD U MX POJb B 00IIEM METaboNIM3Me W OMOIHEPIeTHKE
KIIETKH.

25. I'enernueckass MHXXEHEPHUs MHUTOXOHJPUH M XJIOPOILIACTOB. BO3MOXHOCTH Te€HHOU W
KJIETOYHOM Tepamuu ¢ YYacTHEM CTBOJIOBBIX KJIIETOK «MHTOXOHIPHAIBHBIX OOJe3HEH»,
HelpoJiereHepaTUBHbIX 3a00JIeBaHU U O0JIE3HEH MOKUIIOTr0 BO3pacTa.
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