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l. ean u 3a0a4u AUCHUIIJINHBI

Henp: nmo3HaHue MEXaHU3MOB PEryJSILMM IIPOLECCOB, IPOTEKAIOIUX B XKUBOTHBIX U
pPacTUTENBHBIX KIETKaX, MPH W3MEHEHWH YCJIOBUH CYyIIECTBOBAHUS, YyIiIyOJeHHE 3HAHHWHA O

MHOTOOOpa3uu, 3aKOHOMEPHOCTSIX M MOJIKYJSPHBIX MeXaHu3MaxX (YHKIHOHUPOBAHUS
PETYJIATOPHBIX CUCTEM.
3agaun:

u3yueHre 0COOEHHOCTEH pa3BUTHs HeCIEIM(PUYECKIX peaKIiii Ha KIETOYHOM YPOBHE B OTBET Ha
BHEIIHHUE BO3JIECHCTBUS;

dopMHpoBaHHE 3HAHUM O MeXaHHU3MaxX BOCIPHUATHSA, IEpeJadd, YCWIEHUS CHTHAJIOB Y
MHOT'OKJIETOYHBIX OPraHU3MOB U O PAa3JIMYHBIX CUCTEMAX PETYIIALUU B YCIOBUAX CTPECCa;
NOJy4eHUE JIEeTANbHBIX 3HAHUU O (PYHKIMOHUPOBAHMM TOPMOHAJIBHON CHUCTEMbI pPacTeHUH U
MEXKJIETOYHBIX CUTHAJIBHBIX BELICCTBAX JKMBOTHBIX KIICTOK;

WU3y4EHUE CTPOCHUsI KOMIIOHEHTOB CUTHAJIBHBIX ITyTE€H KIETOK PAa3HbIX OPraHU3MOB;

yri1yOjeHue 3HaHui 0 GYHKIIMOHUPOBAHUM CUTHANIBHBIX ITyTeH )KUBOTHBIX KJIETOK U CUTHAJIBHBIX
CHCTEM pACTeHUH IJIsl MOHMMAHHS MEXaHW3MOB (opMupoBaHUS (DYHKIIMOHAIBHOTO OTBETA
KJIETOK B HOPME, €r0 PEryJIALUU U KOPPEKLUHU IIPU CTPECCOBBIX BO3AEHCTBUAX U MATOJIOTUYECKUX
COCTOSIHUSIX.

1. MECTO JUCHUMIIJIMHBI B CTPYKTYPE OIIOII BO

VYyeOnas quctumiuHa b1.B.J[B.3.2. «OcHOBHBIE perynsaTOpHbIE CUCTEMbI MeTab0In3Ma
OTHOCHTCS K 9acTH, POpMHUPYEeMO ydacCTHUKaMU 00pa30BaTelIbHBIX OTHOIICHUH.

Jliig u3ydeHus JaHHOW yuyeOHOW AMCUMILIMHBI HEOOXOIUMBI 3HAHUS, YMEHUSI U HABBIKU,
dbopMupyeMbIe TPEIINICCTBYIONUMHI TUCHUIUIMHAMU: «MoJekynsapHas Ouoyiorus OeIKOBY,
«buoxumus apixaHusy», «buosHepreTrka KieTkn», «CoBpeMeHHbIE MPOOIEMbI JTUITUI0IOT M.

[Tepedyens mocnenyromux y4eOHBIX AMCIMIUIMH, JJII KOTOPBIX HEOOXOIMMBI 3HAHWS,
YMEHHUsI U HaBBIKU, (popMHpyeMble TaHHOW y4eOHOM TUCIUILTHHOMN: «MOeKyIsIpHbIE MEXaHU3MbI
aganTanum», « MUTOXOHIPUM U OKUCIIUTEIBHBIN CTpece», BelnoaHeHne BKP.

I1l.  TPEBOBAHWUS K PE3YJIBbTATAM OCBOEHUSA JUCHUIIJINHBI

IIponiecc OCBOEHHMs MUCUUIUIMHBI HampaBlieH Ha (OPMUPOBAHHE KOMIIETEHIMH B
coorBerctBu ¢ ®I'OC BO u OIl BO mo nanmHomy HampaBneHuro moxaroroBku 06.04.01
«buonorusy, npopmiis «bHoXUMHUs U MOJIEKYIISIpHAs OMOJIOTHS»:

[IK-1: CrnocoOeH wucnonb30BaTh 0a30Bble TEOPETUUECKHE 3HAHUS O PazHOOOpazuu
MHUKPOOPIaHU3MOB, HUX CTPOCHHHU, (U3HOJIOrUH, MeTaboin3Me, TEHETHKe, CHCTEeMaTHKe,
OCOOEHHOCTSIX PACHpOCTPAHEHUS] B Pa3IMYHBIX Cpelax OOMTaHMs, POJIM B DIKOCHUCTEMAaX U
6uocdepe npu pemeHnH NpopuIbHBIX HAy4HO-UCCIIEA0BATENCKUX 3a/1a4.

ITepedyens miIaHMpyeMbIX pe3yJIbTATOB 00y4YeHHS MO0 JUCHHUIINHE, COOTHECEHHBIX €
HHIMKATOPAMH J0CTHKEHHUs KOMIIeTeHIU

Komnerenuus Nuaukaropsl Pe3yabTaThl 00yyeHus
KOMIIeTEeHIH

I1K-1 HJIK 5k 1.1 3HaTh: MOJIEKYJISIPHBIE ~ MEXaHU3MBbI
Cnocoben TBOPYECKHU | 3HAET TeopeTudeckue | (PyHKIMOHUPOBAHUS PETYIATOPHBIX CHUCTEM
WCIIOJIB30BaTh B HAYYHOM | OCHOBBI u | MeTabonu3mMa  KJIETOK  JKMBOTHBIX U
JeATEIIbHOCTH METOA0JIOTHYECKUE pacTeHui, UX B3aUMOJEHCTBHUs, CTPOCHUE U
TEOPETUYECKUE 3HAHUA M | MOAXOABI O6uoxumui, | QyHKIIMOHUPOBAHHE OTIENBHBIX
COBpPEMEHHBIEC MOJICKYJISIPHOM  OMOJIOTMH | KOMIIOHEHTOB nyTei CUTHAJIBHOU
METOJO0JIOTHYECKUE U TEHETUKH TPaHCIYKLHUH.

IIOAXO/bI OMOXUMUH, YMeTb:  CaMOCTOSATEIBHO  HMCIOJIb30BaTh
MOJIEKYJISIPHOM  OHoI0rUn COBPEMEHHBIE KOMITBIOTEPHBIE TEXHOJOTUHU
U TCHETUKU JUIi  TIOJIY4eHMsl W aHalu3a Hay4dHOU




uH(OpMAaIMK, TBOPYECKH HCIOJB30BATh
MOJIYYCHHBIC 3HAHUA JJIA PCIICHUA HAyYHO-
HCCIIE/I0BATEIIbCKUX 3a/1a4
poeCCUOHATLHON IeATEILHOCTH.

Brnaners: cneuwanbHOH TEPMHUHOJIOTHEM,
3HAHUSIMH B obOactu CUTHAJIbHOU
TPaHCAYKITUH, HaBBIKAMH OBJIaICHUS
TEOPETHUECKUM MaTepHuaioM,

METOJUYECKUMH IOAXOJaMH K pELICHUIO
(byHIaMEHTAIBHBIX M TMPHUKIAJHBIX 331a4
YeJI0BEUYECKON EATENbHOCTH U YMEHUEM HX
IIPUMEHATh B CUTYalUsAX, MOJECIUPYIOLIUX
1poeCCHOHATIBHYIO 1€ TEIbHOCTb.

HJIK 51k 1.2
Ymeer TBOPYCCKH
HCII0JIb30BaTh
TEOPETUYECKHE 3HAHUSA H
COBPEMEHHBIC
METOA0JOTHUECKHE
ITOAX OBl JUTS
(bOpMYITHPOBKH 3a1a4
HOBOI'O HCCIICIOBaHHUS B
obnactu OMOXHMHUHU,
MOJICKYJIIPHON OHOJIOTUH
U T€HETHKHU

3HaTh: MHOr0OOpa3ne CUTHAJIbHBIX BELECTB
pPacTUTENBHBIX U JKUBOTHBIX  KJIETOK,
ri1ryooko IIOHUMATh MOJIEKYJIIPHO-
Ouosiornyeckue 0coOEHHOCTH OpraHu3aluu
u (yHKIIMOHUPOBAHUS KOMIIOHEHTOB
CUTHAJIBHOM TPAHCAYKLUHU KIETOK YKHUBBIX
OpraHu3MOB.

YMeTh: HMCHOIB30BaTh IOIYUYECHHBIE paHEe

3HAHUS MOJIEKYIISIPHO-OMOIOTHUECKIX
JMCIUILIH TSt aHanM3a HOBOM
uH(popMaluuy, (bopMyITHPOBKH 3aza4

UCCICNOBAHUS U IIOCTPOEHUS BBIBOJOB,
BECTH TIOMCK HAay4YHOW JIUTEpaTypbl IO
u3y4yaeMol mpobiemMe U ee aHaJTUu3upOBaTh,
rpaMOTHO H3j1ararb TEOPETHYECKUI
MaTrepual U BECTU JUCKYCCHUIO

Brmagers: cnenuanbHOM  TEPMHHOJIOTHEH,
3HAHUSAMU o0Imux 3aKOHOMEPHOCTEN
(GYHKIMOHUPOBAHUS W B3aUMOJICHCTBUS
CUTHAJIBHBIX ~ CHUCTEM,  IOAXOJAaMH U
METOaaMH HCCIIEN0BAHUN perynsanuu
(bYHKIIMOHUPOBAHUS TEeHETUYECKOTO

amnmapara KJIeTOK U YMEHUEM HX MPUMEHSTh
B CUTYaIHsX, MOJICITUPYIOIITIX
po(heCcCHOHANBHYIO IeATEIHHOCTb.




IV. COILEPXAHHUE U CTPYKTYPA JTUCIUIIJINHBI

O0beM THCHHUILIMHBI COCTABJIAET 2 3a4eTHBIX eMHMILI, 72 Yaca.

N3 aux PEAINIYETCA C UCIIOJIB30BAHUEM SJICKTPOHHOI'O O6y‘leHI/IH 1 JUCTaHIIMOHHBIX O6p330BaTeJ'II)HBIX TexHoJjioruii 18 gacos.

®opMa NPOMEKYTOUYHOM ATTECTANUM . 3a4ET.

4.1 CopepxxaHue QUCHUIIMHBI, CTPYKTYPHMPOBAHHOE IO TeMaM, ¢ YKAa3aHHMeM BHJAOB Y4eOHBIX 3aHSITHUI M OTBEeJIEHHOI0 HAa HMX
KOJIMYeCTBA aKa/IeMHYeCKUX YaCOB

Ne Pa3znes nucuIJIMHLI/ TEMa - Buapl yueOHo# paboThI, ®opMa TeKyLIero
n/H S | BKJIOYas CAMOCTOATEIBHYIO paboTy oOy4Jaromuxcs , | KOHTPOJIA
= E MPAKTUYECKYIO MOATOTOBKY U TPYIOEMKOCTh ycneBaemMocTu/
g 9 (B yacax) dopma
g g NPOMEKYTOYHOI
52, KonrakTHas pabora mpemnoiaBarens ¢ =
) 2 arrecTauuu
=S oOyyJaronMucs =
2 2w < (mo cemecTpam)
S 8 ¥ =
< 2 RS
2 S = S )
3} : ; & Jlekuusi | Cemunap/ KouncyabTanus QS
2 = s IpakTu4eckoe, s
qza 3 ) § JabdopaTopHoe C% -
=
O & = = 3aHsTHe/ O«
1 2 3 4 5 6 7 8 9 10
1 Pa3nen 1. CurnajibHBI€ BelllecTBa
MHOTOKJIETOYHBIX OPraHU3MOB Cemunap
. |3 3 1 1 - 1
Tema 1.1.. Ctpecc u ero perynsanuus y pacTeHUn KCP
1 YKUBOTHBIX
2 Tema 1.2.. T'opmoHaabHas cucTeMa perysiuu Cemmrap
oo 1 OP pery 31 9 1 3 5 Tlokma
pacTeHUH. KCP
3 CemuHap
Tewma 1.3. CurnanbHbIC BEIIECTBA B )KUBOTHBIX
IeTKAX 3 12 4 4 4 Jloknan
KCP




4 Paszgea 2. Bocipusitue u nepeaaya BHEIIHUX Cemmnap
CHUIHAJIOB B KUBOTHBIX KJIeTKAX. TTHCE MO
Tema  2.1. O60mme  cxeMsl  geuctBud | 3 4 1 1 - 2 6
TUIPOGUITBHBIX u ruIpohoOHBIX p Ia< (;);a
9KCTPaKJIETOYHBIX CUTHAJIbHBIX BEIIECTB.

5 |Tema 2.2. OcCHOBHbIE KOMIIOHEHTBHI IIyTEH 3| 21 9 4 i 8 Cemunap
CUTHAJIbHOM TPAHCAYKIUU. KCP

6 Paznen 3. CurHajbHble CHCTEMBbI KJIETOK
pacTeHuii. Cemunap
Tema 3.1. CurnanbHble CUCTEMBI KaK MEXaHU3M | 3 4 1 1 - 2 Joxnan
perynsuuu IKCIIPECCUH TE€HETHUYECKOTO KCP
MaTepuaia.

7 Cemunap
Tema 3.2. PazHooOpa3ue CUTHAIBHBIX CHCTEM 3 15 1 4 i 10 Pedepar
KJIETOK PacTCHUH. Jlokman

KCP
4.2 Tl;ian BHeayIMTOPHOM caMOCTOATEILHOMH Pa0d0ThHI 00y4aIOIIUXCS 1O TUCIIHIITHHE
CamocrosiTenbHas paboTa 00yJaronmxcs VYuebHo-
Ceme| Hazpanue paszzena, Cpoxku OneHouHoe M%TOHH%CK%
CTp TEMBI Bun camocrosTensHoi# paboTh BBITIOJTHEH Tpynoemio CPEICTBO ODECTICHCHHE
s CTh (4ac.) CaMOCTOSITEIIbHO
1 paboThI
Pa3nen 1.|/IToaroroBka K MpakKTUYECKOMY 3aHATHIO C HUCIOJIb30BAHUEM
CurnajbHble KOHCIIEKTA JICKIIUM U PEKOMEHyeMOH JINTePaTypHhI.
BellecTBa CamocTosiTeTbHOE U3YUYCHHE TEOPETUUECKOT0 MaTepuana 1mo
3 |[MHOTORIETOHHBIX BonpocaMm: CHCTeMBI perymslud B YCIOBHUSIX CTpecca: 1. 1 Cemunap V.a)l.1-3
OPraHu3MoB reHeTuyeckas, Metadbonuueckas (pepmeHTHas ), MEMOpaHHas, KCP 2.1-4
Tema 1.1.. Ctpecc u ero|ropMoHaiibHas1, Tpodudeckasi, SIEKTPOPU3UOTOTHUECKAs.
peryisuus 'y pacTeHui
Y )KHBOTHBIX




CamocrosiTenbHas paboTa 00yJaronmuxcst

VYy4ebHO-

Ceme| Haszpanue pasnena, Cpoxu OuenouHoe METOAMHCCKOe
. Tpynoemko obecrieueHue
CTp TEMBI Bun camocrositensHoi# paboTh BBITOJIHEH CPEICTBO
s CTh (4ac.) CaMOCTOSITEIIbHO
1 paboThI
[TonroroBka K MpakTUYECKOMY 3aHSATHIO C HUCIOJIb30BAHUEM
KOHCIIEKTA JIEKIIMM U PEKOMEHyEMOM JINTEPATypHI.
CaMocCTOATEIbHOE U3YUEHUE TEOPETUYECKOTO MaTepHaa 1o
BonpocaM: AyKcuHBbL. MCTOpHs OTKpBITUS, METab0JIU3M,
Tema 1.2.. ¢usnonornueckue 3P EKTh, MEXaHU3M BOCHPUATUS U CemuHap V.a)1.1-3
3 |[['opMoHanbHas cucTeMa|lepeiaud CUTHajla, MEXaHW3M JEUCTBUs, NPUMEHEHUE 2-3 5 JHokinaz ) 5 l-.4
pETyJSIUH pACTEHU. |OCHOBHBIX  KJIAacCOB  (hUTOrOpMOHOB.  L[MUTOKMHUHBL KCP '
['n66epemnnbl. AGcun3oBast KucioTa. tuieH. JKacMoHOBas
kucinora. bpaccunocrepouabl.  CanuuuioBass — KHUCIOTA.
OnurocaxapuHsl.
ITonroroBka JOKIJIaJOB U IPE3EHTAIMH 110 TEME.
[TonroroBka K NMpakTUYECKOMY 3aHSATHIO C UCIOJb30BaHUEM
KOHCIIEKTA JIEKIIUU U PEKOMEHYEeMOI INTepaTyphbl.
CamocrosaTenbHOE U3ydeHne TEOPETUYIECKOTO
Tema 1.3. Curnanbele |MaTepuaja IO  BoIpocaM: XOJIMHOMHMETHKHA W Cemunap V.a)1.1-3
3 |BemiecTBa B )KUBOTHBIX [XOJNMHOIMTUKH. [IPUPOAHBIE M  CHHTETHYECKUE  SIIBI 3-5 4 Hoxman ) 5 1_'4
KJIETKaX HEHUpOTOKCHYecKoro  neiicteus. JKupoBas TKaHb  Kak KCP '

uctounuk BAB. Ilpupoansie
HEUPOTOKCUYECKOTO IEUCTBHUS
IToaroroBka TOKJIAIOB M MPE3CHTAIIMHI 110 TEMAM.

U CHHTCTHYCCKHE bl




CamocrosiTenbHas paboTa 00yJaronmuxcst

VYy4ebHO-

METOAMYECKOE
Ceme| Ha3zBanue paszena, Cpoxku Onenounoe
. Tpynoemko obecrnieueHue
CTp TEMBI Bun camocrositensHoi# paboTh BBITIOJIHEH CPEICTBO
s CTh (4ac.) CaMOCTOSITEIIbHO
1 paboThI
Pa3nen 2. Bocnpusitue|lloaroroBka K nmpakTU4eCKOMY 3aHATUIO C MCIOJIb30BAHUEM
W nepenavya BHENIHUX|KOHCIIEKTA JIEKIMU U PEKOMEHIYEMON JTUTEePaTyPhl.
CUTHAJIOB B KUBOTHBIX
KJIeTKaX Cemunap
) [TucemenHas V.a)1.1-3
3 |[Tema 2.1. OOGmwue 6-7 2
. paboTta 2.1-4
CXEMBbI JecTBUS
KCP
TUIPO(UITBHBIX u
ruApoHOOHBIX
CUTHAJTbHBIX BEIICCTB.
Tema 2.2. OcnHoBuble|[loaroToBKa K MPakTHYECKOMY 3aHATHIO C HCIOJIb30BAaHUEM
3 [KOMIOHEHTEI yTel|KOHCIEKTa JIEKLIUY U PEKOMEHAYEMOU JTUTEPaTypHl. 7-13 8 CemuHap V.a)l.1-3
CUTHAJIbHOU KCP 2.1-4
TPAHCIYKITUH.
Paznen 3.{[ToaroToBka K MPakKTUYECKOMY 3aHATHIO C UCIIOJIb30BAHUEM
CurHajibHbIe CMCTeMbI|KOHCTIEKTA JICKIIMA U PEKOMEHIYEMOH JINTEPATYPHI.
KJIETOK PacTeHHid. CamMocTosATeIpbHOE U3yUYeHNE TEOPETUYECKOT0 MaTepuana mno Cemuta
3 Tema 3.1. Curnanbusle|BorpocaM: I[laTtorensl u smucutopsl. Tokcunsl. Penentopsl 14 5 Tokna p V.a)l.1-3
CHUCTEMBbI KaK MEXaHU3M|3JIUCUTOPOB. KCP)I 2.1-4

PEeryJsiliA SKCHPECCHH
TE€HETUYECKOT O
MaTepHuaa.

[ToaroroBka OKJIaI0B M MPE3CHTALIMHN IO TEMaM.




CamocrosiTenbHas paboTa 00yJaronmuxcst

VYy4ebHO-

METOJIMYECKOE
Ceme| Ha3zBanue paszena, Cpoxku Onenounoe
. Tpynoemko obecrnieueHue
CTp TEMBI Bun camocrositensHoi# paboTh BBITIOJIHEH CPEICTBO
s CTh (4ac.) CaMOCTOSITEIIbHO
1 paboThI
[ToaroToBka K MPaKkTUYECKOMY 3aHSATHUIO C MCIOJIb30BAHUEM
KOHCIIEKTA JIEKIIUU U PEKOMEHYeMO TUTepaTyphbl.
CamocTosiTenbHOe U3y4EHUE TEOPETHUECKOTO Cemua
Tewma 3.2. PazHooOpa3ue|maTepuaia mo Bompocam: ANCHWIATIHKIa3HAs CUTHAJIbHAsS p
Pedepar V.a)l.1-3
3 |cuUTHaNBHBIX CUCTEM|CUCTEMA. MAP-kuHa3Hasl, doctharunatnas,| 15-18 10 Toknan 2 1-4
KJIETOK PACTCHHIA. aunokcureHasHas, kanpuueBas, NO-cuHTa3zHas, MPOTOHHAS, KCP '

HAJI®H-okcunaznas CHTHAJIbHBIE
B3auMoznelicTBiEe CUTHAJIBHBIX CUCTEM PACTEHUM.
[ToaroroBka pedepatos, TOKIAI0B M IPE3CHTAIMN 110 TEMAM.

CHCTCMBEI.

OO0muit 00BeM CaMOCTOATEIILHON PabOTHI IO AUCITUIUTHHE (4ac) — 32

N3 Hux o0beM caMOCTOATEIbHONH pPadOTHI

AUCTAHIIHOHHBIX 00pa30BaTeJbHBIX TEXHOJIOTHIi (Yac) — 16

€ MCIOJb30BAHHEM 3JIEKTPOHHOIO O0y4YeHHMS M




4.3 ConepixaHue y4eOHOT0o MaTepuaa

Pa3nes 1. CurnajibHble BellecCTBa MHOTOKJIETOYHBIX OPraHU3MOB

Tema 1.1.. CTpecc u ero peryJsiniusi y pacTeHHil M )KUBOTHBIX Y CTOHYMBOCTH KaK Mepa
HA/IKHOCTH OpraHu3Ma. MeXxaHU3Mbl yCTOWYMBOCTH: cHenu(uyeckuii U Hecnenu(puyecKuii.
[Tonsitue crpecca. Oco0eHHOCTH HeCTEM(PUISCKUX peakuii pacTeHUi. daza TOPMOKEHUSI.
Poub mpoaykToB pacnana (MoHomepoB). MI3meHeHne ropMoHansHOro Oananca. ®asa aganranum.
®aza wucromenusa. daza pereHepanuu (PEeCTUTYHHH). YCTOWYHUBOCTh pACTEHUHW B XOJe
onroreHeza. Crnenuduueckne u Hecrneuupuueckue peaknuii. OOmas crparerus aranTaluu
pacTeHull K cTpeccopaMm. Pa3BuTHE CTpPECCOBBIX pPEAKUMN y YCTOMYMBBIX U HEYCTOMYMBBIX
pactenuit. Jlukue W KyJnbTypHBIE pacTeHus. 3akanuBanue. Kpocc-ycToiunBocTb. CHCTEMBI
peryisilud B YCIOBUSX CTpecca (BHYTPUKIIETOUHBIE U MEXKKJICTOYHbBIC): T'€HETUYECKas,
MeTa0oIuecKas (pepmentHas), MeMOpaHHas, rOpMOHAJIbHAA, Tpoduyeckas,
3MEeKTPOPU3UOTOTHYECKAS.

Tema 1.2.. 'opmMoHa/IbHasi cUCTeMA peryJisiiuM pacteHuii. Aykcunbl. Mcropus
OTKPBITHS, MeTaboIu3M, dusnonoruueckue 3HeKTsl, MeXaHN3M BOCIIPUATHUS U Mepeaavu
CHUTHAJIa, MEXaHHU3M JIHCTBUS, IPIMEHEHHE OCHOBHBIX KJIACCOB (PUTOTOPMOHOB. [{[UTOKMHHUHEL.
['ub66epennuubl. AGci3oBas KucioTa. DtuiieH. JKacMoHOBast KHcloTa. bpaccuHocTepouIbL.
CamuiioBas kuciora. OnurocaxapuHsl.

Tema 1.3. CuraajbpHbl€e BellleCTBA B JKHBOTHBIX KJIETKaX

[Tepenaya BHemHero curHaia B kieTky. OOmas cxema, ee KOMIOHEHTHI. [lepBUYHBIN
MECCEHJIKEP, PELETITOP, BHYTPUKICTOYHBIE MEAUATOPHI, PETYIATOPHbBIE OEIKH.

MexkiieTouHble CUTHAJIbHBIC BelecTBA. [ OpMOHbI. O npunyune «0OHa Kiemxka — OOUH
2opmony. Xumuueckas npupooa 2eopmonos. Obwue cxemwvl Oelicmsus 2UOPOPUILHBLIX U
2UOPOPOOHBIX 20PMOHOS.

I'ucroropmonsl. Tun neifctBus. Knaccuguxayus. L{umokunst (uHTEpIeRKUHBI U (pakTop
HEKpo3a OIyxoJyield, MHTep(EpPOHbI, Majble LUTOKUHBI, KOJOHUECTUMYIUPYIOIIHE (PAKTOPHI.
®daxTopsl pocTa.

Heiipomeaunaropsl 1 HEHPOMOAYJIATOPHI. DK30LUTO3 ALIETUIXOJINHA B XOJINHEPTUUECKUX
cuHaricax. HMonomponuvle peyenmopul HeWpoMenuaTtopoB. KaTHOHHBIE KaHalnbl W H-
XOJIMHOPELENTOPHI. [Ipekpamenue neiicTBue MeauaTopa (aeTuIXONMMHACTEPA3a,
JeceHcuOunu3anus peuentopa). BeiecTBa, JeicTByromue Ha H-XOJHWHOPELENTOPHI: H-
XOJMHOMUMETUKM M  H-XOJUHOJUTHKM  (TaHrJMOOJOKAaTOpbl W MHOpETaKcaHThl). M-
XOJIMHOPELENTOPBI. M-X0NMHOMUMETUKHN " M-XOJIMHOJHUTHKHU. Memabomponnvie
(MenneHHoOACHCTBYOIINE) penienTophl. HelipomeauaTopsl nepudeprudeckoil HEPBHOM CUCTEMBI.
Henentuanele HeilpoMmeauaTtopsl IEHTpaJbHOW HEPBHOW cucTeMbl. Hetipomooynamopbi.
Cmpykmypa, obpaszosanue, oeticmsue, kiaccuguxayus. IPheKkTsl HEUPONenTUI0B. Perentopsl.
[TprpoHbIE U CUHTETUUYECKHUE ]1bI HEHPOTOKCHUECKOT 0 AeiCcTBUS. JKupoBasi TkaHb KaK HCTOUYHHUK
BAB IIpupoHble 1 CHHTETHYECKHE Sl HEHPOTOKCUYECKOTO IEUCTBUS.

Paznen 2. BocipusiTue U nepeiaya BHEIIHUX CUTHAJIOB B KHBOTHBIX KJIETKAX.

Tema 2.1. O6mue cxembl JecTBUS THAPOPMIBHBIX U TUAPO(YOOHBIX IKCTPAKIETOUHBIX
CUTHAJIbHBIX BEIIECTB.

Tema 2.2. OCHOBHBIE KOMIIOHEHTHI ITyTE€H CUTHAIILHOM TPaHCIyKIUH.

Peuentopel. Koncranta nuccoumanumun Kd. HMonoTpomHble penenTopbl-KaHalbl Ha
nprUMepe H-XOJIMHOpelenTopoB. JleceHcmOunuzanus penentopa. H-XOTMHOMUMETHKM M H-
XOJMHOMUTUKU. ['aHrInoOmokaTopel W MHUOpenakcaHThl. MeTaboTpomnHble penentopsl. M-
XOJMHOPEUENTOPbl. M-XOTMHOMUMETUKH W M-XOJUHOJUTUKU. o-HeHpOoTOKCHHBI KOOpHI H
Kpaiita. AjapeHopenenTopbl. Penentop ¢ TUPO3WHKHMHA3HOM AaKTUBHOCTBIO, PELENTOPHI K
dakTopam poctra. CTpoeHHMEe U aKTUBAlMs. AKTHBALUSA TUPO3WHKWHA3bI HWHCYJIWHOBOTO
penentopa. Penentopsl 06e3 COOCTBEHHOTO0 KaTaJUTHYECKOTO THUPO3UHKHMHA3HOTO JOMEHa
(OuMoIeKyIsIpHBIE TUPO3WMHKUHA3HBIE perenTtopsl). benku, cogepxamue SH2- SH3- nomensl.



CepnieTHHOBBIE perenTopsl, conpsokeHHbie ¢ G OenkoM. PasHooOpa3ue BBIMTOHSEMBIX
CUTHAJBHBIX (PyHKUMN. JIMraHbl ¥ TUraHA-CBA3bIBAIOIINE YYACTKH CEPIIEHTUHOBBIX PELICTITOPOB.
PononcuHoBeINM U agpeHepruyecKkuil penenTopbl. MyCKapuHOBBIE penenTopsl. JleceHCUTU3anus
perienntopoB ¢dochopuirpoBaHueM. SnepHble penentopbl. Perynsius akTUBHOCTH SIIEPHBIX
penientopoB. IIpuMeps! SAEpHBIX PELIENITOPOB.

VYyactue G-0enkoB B epepayue curHaia B KIeTKy. BzaumoeicTsue co cnenupuueckuMu
penentopamu. [lukn aktuBHocTH G-Oenka (cxema). Kackamnoe ycwiienue curHana. CBsi3b ¢
s dexropamu uepez G-6enku. Crtpoenne u QyHkuuoHupoBaHue. CTpyKTypa M CBOWCTBA.
CemeiictBo a-cyonrenunun G-6enkoB. Kommuieke perentopa ¢ aroHUCTOM MOXET aKTHBHPOBATh
HECKOJbKO KoMIuiekcoB G-6enmkoB ¢ addexropamu. Perymsmus GTP-a3HOW akTHBHOCTH -
cyobenuaunbl. Monynupyromee BiausiHue G-0€TKOB Ha CPOACTBO peleNnTopa K aroHHCTY.
Oynaknuu Py-cyoreaunuil. Csa3p G-0enkoB ¢ MeMOpaHoi. [[eficTBHE X0JIEPHOTO M KOKIIIOIITHOTO
tokcuHa. Ras-6enku. KoncepBaruBuocts. [locTrpancisanuonnas moaupukanus. @ynkuuu Ras.

D¢ddexTopHbie MONEKyIbl. AneHmariukinasa. Paznuune gochonumnas (Al, A2, Cu D) B
3aBHCUMOCTH OT MX ACUCTBHUS B Mojekyne dochonmumuaa. Pochonunaza C, Gocdonumaza A2,
CGMP-criennduyeckas pochoaurcrepaza hoTopenenTopoB, HOHHBIC KaHABI.

CBolicTBa BTOPHYHBIX MECCEH/KEpOB. Mobunu3aius. I3MeHeHHe KOHIIGHTPAIIMA HOHOB
Ca2+. ®oconHO3UTONBHBIN KacKaJ CUTHAIBbHOM TpaHcaykiuu. DochaTuIUIMHO3UTON Kak
KOMIIOHeHT  MeMmOpan.  OOpasoBanme mox  aedictBuem  ¢ocommmazer  C  1,4,5-
uHo3uToNTpudochaTta W AUALMITIUIIEPONIa M WX Yy4acTHE B CHTHAJIbHOW TPAHCAYKLHUU.
Kanemonymuu. Ctpykrypa, ¢yHkunonupoanne. @Dochounozuruasl. Muozuton-3-docdar.
PranonvHOBBIE peLIEITOPEI.

docdopunmposanue 6enkoB. [Iporennkunassl. [ledochopunmpoBanue 6emKoB.

Pa3nes 3. CurnajibHble CHCTeMbI KJIE€TOK PacTeHUH.

Tema 3.1. CursHajabHble CHCTEMbl KaK MeEXaHM3M peryJsilud 3KCIPecCHH
reHeTH4YecKkoro marepuana. Poib CUTHaJIbHBIX CUCTEM B OHTOI€HE3€ pAacTeHUH U B
(dbopMHpOBaHHM OTBETa Ha HU3MEHSIOIIMECS YCJIOBHUS cyliecTBoBaHus. OTBET pacTeHUH Ha
BO3/ICIiCTBE OMOTHMYECKMX M abuoTHyeckux crpeccopoB. Hecnenupuueckne m3MeHeHUs NpU
OMOTHYECKOM CTpecce.

[Tatorensl u anucuTOpbl. MUKpPOOPraHU3MbI: BHUPYChl U BHPOMIBI; OakTepuu
(Agrobacterium, Corynebacterium, Erwinia, Pseudomonas, Xanthomonas, Streptomyces) u
MUKOILJIa3MOITOI00HBIE  MUKpOOpranu3mbl; rpubel  (Husmme:  Plasmodiophoromycetes,
Chitridomycetes, Oomycetes: Boicime: Ascomycetes, Basidiomycetes, Deuteromycetes).
Hematozpl. PacTuTenbHOsIHBIE HACEKOMBIE (ITOJIKIIACC BBICIINX, WK KpbLIaThiX (Pterygota).

CurnasbHble MOJIEKYNBI. TOKCHHBI. DIMCUTOPBI — MEPBUYHBIE CUTHANbI, 3aIlyCKAIOIINE
IPOLECChl HMHAYKIUU U peryimsinuu  ¢uroumMMmyHuteTa. lIpoaykuus MHUKpOOpraHU3MaMHu.
Bropuunsie snucutopsl. CtpeccoBble (huToropMoHsl. benkoBsie coennHeHus (3KCKpEeTUpyeMble
NaTOTeHHBIMU OaKTepUsMHU U rpubamMu, OeiIKu 000JOUYKH BUPYCOB). DIUCUTHHBL. JIMMIUABI U UX
npou3BojHble. OnurocaxapuaHble NpOoAyKThl. Paconecneunpuunbie u pacocnenupuuHbie
AIIUCUTOPHI (TEHETUYECKUI TUHT-TIOHT, I B3aUMO/IelicTBHE "TeH-Ha-TeH").

Penenitopel  snucutopoB. Jlokanmuzamuss B KIETOYHOM MeMOpaHe, IHMTO30J€e, sJIpe.
Crpykrypa perienitopa. Mooens «aaucumop-peyenmopy. Mooenu peyenmopos. Onuzomepusayus
0enKoBbIX UHMEPMEOUaAmos CUSHANbHBLIX cucmem. Peyenmopnooobuvie cepunmpeoHuHosbvle
NPOMEUHKUHA3bL apabudoncuca. Tpancmembparnnwvie asmocgocghopunupyrowsue
SUCMUOUHKUHA3bL. Bauanua uneubumopos cunmesza 0e1ko8 HA UHMEHCUBHOCMb CEA3bIBANUS
INUCUMOPO8 PeyenmopHuIMU OelKaMU NIA3MaAleMMbl.

Tema 3.2. Pa3Hoo0pa3ue CUTHAJILHBIX CHCTEM KJIE€TOK PaCTeHHUH.

AneHunatiukiazHas curHanbHas cucremMa. (Cxema. Gs-0enku, CTUMYIHPYIOIIME
aJieHwnaTuknasy, u Gi-0enku, TopMo3siie akTuBHOCTh (epMeHTa. CTPYKTYpa, JOKaIu3amus,
ontumyM pH agenunatiukiassl. Monudukanus 1 akTHBHOCTh MEMOPAHOCBSA3aHHOTO (hepMEHTA.
Perynsiius conepxkanusg HAM®. YMHoxeHue curHana. Beinenenne tAM® BO BHEKJIETOUHYIO



cpeny BbIIONHSET psn (QyHKuui. YMeHbmieHue coaepxkanus TAM® npu neiictBuun ABK.
Ocob6ennoctn aktuBanuu TAM®-3aBucuMbIx mporenHkrnHa3. Konkypennus c¢ 1l M®-
3aBUCUMBIMU IIPOTEMHKUHA3aMU.

MAP-kuHa3Has curHajgbHas cuctemMa. MAP-KWHa3HBIM CUTHAJIBHBIA Kackal (cxema).
Axrtusarus. WIPK (wound-induced protein kinases) u SIPK (salicylate-induced protein kinases).
Yyactue B aKTHBAIMM JIMIIOKCUI'€HA3HOTO CHUTHANBbHOrO myTtu. WHOyknus oOpa3oBaHUsS
TPAHCKPHUIITOB MPOTEUHKHWHA3 U MOCTTPAHCIALMOHHAS MOAU(DUKAIUSA UHTEPMEIaToB. YeTsipe
rpynnel MAPKKK. Kackan MAPKKK — MAPKK — MAPK — curnaneHas "Boponka'.
[Tpexomsmuit xapakrep. Ilporenndocdaraszpr.

@ocdarugarnas curHanbHas cucrema. docdonunazel J[ — rereporeHHoe cemercTBO
6enkoB. CTpyKTypa KOHCEpBaTHBHBIX M BapualenbHbIX y4acTKoB. CyOcrparbl. CBsi3pIBaHUE C
MeMOpanoil. dakTopbl, BiusAOIME Ha akTHUBHOCTh (Qochonunas JI. Hamuume wuzodopm,
pasnuYarmuxcs no ontTuManbHoMy 3HadeHuto pH. CBoboanas docharuanas KucioTa sBiseTcs
JUNHUAHBIM BTOPUYHBIM MecceHpkepoM. [IpeBpaienue gocdaruaata B MUHTEpMEIUaThl IPYTUX
CHUTHAIBHBIX myTel. DocdaTtuaHas KUCIO0Ta ABISETCS KaJbIIMEBEIM HOHO(POPOM.

Kanpuuesas curnanpHasi cuctema. Hanbomnee panHue OTBETHBIE PEAKIIMU HA CTPECCOPHI.
Jlokanmmn3amus KaibUeBRIX KaHaiaoB. KanpimeBas "Bembimka". BzanMoaeiicTBiie HOHOB KaJIbIlUA
¢ Oenkamu. ®ocdonunaza C. H3zodbopmbl MeMOpaHOCBs3aHHAas U pacTBopumas. Cxema
KaJbLMEBOM CHUrHaNbHOM cucTembl. KamnbiueBas BoJIHA U NPUMEMOpPaAHHOE IOBBILLIEHUE
copepxaHusi MOHOB Kaiblus. [lpuumnbl. Perynsuusa. IlyTu cCHUXEHUS KOHUEHTpaluud HOHOB
kanbiusa. Ca?* kamane! Beicimx pactenuii. Ca?*-caspiBatomue Oenku pactennii. Ca?*-ATdasml
pacrenuii. Ca?*/H* antunoprepsl. TpaHCTeHHBIE pacTeHHs ¢ TeHOM 3kBopuHa — CaZ*-3aBHcHMoro
dmyopecuentroro Genka. Kansmonynunnesasucumble u Ca®’-3aBHCHMBIE TIPOTEMHKHMHA3HL
Perymsimus ¢yHKIMOHUPOBAHUS [IUTOCKENIETA C MOMOIIBIO KabIMEBO CUTHAILHON CUCTEMBI.

JIlunokcureHasHasi CUTHaJIbHas cuctema. AktuBaius gocdonunasel Az, JIunokcureHassbl.
Cxema. OnokcuaHble (GOpPMbI U THAPOKCUIPOM3BOAHBIE THUAPONEPEKHCEN MKHUPHBIX KHUCIIOT.
['maponepokcuanuasbl NpeBpalaoT 9-ruiponepokCUIMHONEaT Ui 9-riuIponepoKCUIIMHOIEHAT
B Co-anberunpl Coy-anbIOKNCIOTHI, 13-rugponepokcunuHoiIear  WIN 13-
ruaponepokcusinHoneHar B Ce-anbpaeruabl U Ci2-adbJA0KUCIOTh — (PU3HOIOTMYECKU aKTHUBHBIE
COEMHEHUs. AJUIGHOKCHUICHHTAa3a KaTaJu3upyeT o0pa3oBaHHE KETOJIOB, CIOCOOHBIX
3aTOpMa)kUBaTh pa3BUTHE MaToreHoB. JKacMoHoBass kuciora. OKCHIMIMHBL. ~AKTHUBALUA
JIMIOKCUTEHA3HOr0 IMyTH 3a CYEeT aKTHBALMKM HMMEIOUIMXCS B KJIETKax (PEepMEHTOB M 3a CYET
NOBBILICHUSI MX COJEp’KaHUS, BBI3BAHHOIO WHAYKIMEW JKcrpeccud TreHoB. DOyHKIUU
UHTEepMeINaToB (OakTepuIMIHast, PyHTUIMIHAS, 3aIIUTa OT JUCTOTPHI3YIIMX HACEKOMBIX). Posb
XJIOPOIUIAaCTOB B (DYHKIIMOHWPOBAHUHU JIMTIOKCUTEHA3HOW CUTHaJNIBbHOU cuctembl. [lepemaua
CHUTHaJla OT IUIa3MajJeMMbl K XJIOpOIlIacTaM MpPOMCXOTUT ObIcTpo. Bo3MmokHas posib MOHOB
kanbpiusi. KoHpopManinoHHbie H3MEHEHUs MEMOpaH THIIaKoU 0B 1pu GotocTpecce. OCOOEHHOCTh
YCUJIEHUSI CHTHAJIOB — HCIOJb30BAaHUE HECKOJIBKMX BHUAOB aBTOKATAIUTUYECKUX IPOLIECCOB
(umknoB). dusMonoruyeckas aKTUBHOCTh OKCUIMIUHOB. TopmoxkeHue curHana. llepemaua
CHUTHaJa K TMPOTEMHKHHa3aM W mpoTenHdocdarazam. BzaumopelcTBUE JUIOKCUTEHA3HOM,
HHUKJIOaIeHUIaTHOM, KaibiineBoi 1 HA JIMD-okcr1a3HoM CUTHAIBHBIX CHCTEM.

HAJI®H-okcuna3nas curnanpHas cucreMa. ADK. OxucnutenbHbld "B3pbIB" OfHA U3
CaMbIX OBICTPBIX OTBETHBIX peakiuii, uMeeT npexonsauuii xapakrep. HAJI®H-okcunaza. dpyrue
depmentsr, mnponyuupytomme A®DK. OOpa3oBanue mepekHUcH BOAOpOJa  IOJABIAETCS
MHTHOUTOpaMH NPOTEMHKHHA3, HO AaKTUBHpYyeTCcd HMHruoburopamu mnporeuHpocdarassl 2A.
Crumynupyromee Bnusinue Qocponunassl C Ha aktuBHOCTh HAJI®H-okcuaasel, yyactue G-
6enkoB. "Canuuuiosas Benblmka'", MexaHu3M. CalnuuusiaoBas KUCIOTa — MHTUOUTOpP KaTanasbl, U
JPYTUX JKeje30coAepkamx (HepMeHTOB — ackopOarmepokcunaas, akoHutas, ACC-okcuaasbl.
Peaknus cBepxuyBCTBUTENBHOCTH. CaluUMiIoOBas M SHTapHas KHUCIOTHl KAaK KOHKYPEHTHBIE
MHTUOUTOPHI KaTana3. SIHTapHas KUCIOTa — MPUPOTHBI MUMETHK CATULMIOBON KUCIOTHI. J{u- u
TpU-KapOOKCUIIOBBIE OpraHumdyeckue KuciaoThl wnukia Kpebca. Camumunar cTtumynupyer
o0pa3oBaHHEe MHTUOUTOPOB MPOTEHHA3 MATOTeHa M PACTCHUA-X03iMHA. AKTHBALUS MEPEKUCHIO



BOJIOPOZa U CAJTUIMAJIATOM aronTo3a. MeTuincanuuuiaar IPUHUMAET YYacTHE B aJlJICIONAaTHYECKUX
B3aMMOOTHOIICHUAX B (PUTOIIEHO3aX, HApSy C JIETYYUMHU MPOU3BOAHBIMHU JIMIIOKCUTEHA3HOTO
MeTa0oIM3Ma U JIETYYHMHU TePIECHOUIHBIMU (PUTOATIEKCHHAMH.

NO-cunTaznas curHanpHas cuctema. NO-cunTaza (ctpoenue, nuzodopmsr). "NO-B3phIB".
Cxopncrsa u paznmnuus B yHKuoHupoBaHUU NO-CUTHATBHBIX CHCTEM y JKUBOTHBIX U PACTCHHUH.
AKTUBaIMs TyYaHWIATIUKIIA3bI TporcxoauT npu B3aumoeicTBur NO ¢ remom. Yyactue nl M®
B CUTHAJIbHOM ceTu KieTok. CanmuiuioBasi KUCJIOTa. Pa3BeTBieHHas CTPYyKTypa CUTHAJIBHOTO
nytd. NO uHaynMpyer HaKoIUIeHHE calluiuiIaTa, KOTOPbI aKTUBUPYET CIIeUAIbHYI0 30(opmy
MAP-kuna3sl. NO  B3auMoneilcTByeT ¢  HYKJICMHOBBIMH  KHUCIOTaMH M Oenkamu
He(hepMEeHTAaTUBHO.

[Iporonnas curnanpHas cucrema. OHa U3 HanOoJee paHHUX PEaKIIHiA KIIETOK Ha CTPECCop
— OBICTPOE MpPEXOJsIIee U3MEHEHUE B IIUTO30JI€ KOHIIEHTPAIIMK IPOTOHOB 3a c4eT Bxoaa H' u3
BaKyoJId W BHEKIETOYHOU cpeabl. Dochopunmposanue/nepochopunupobanre Oenko H'-
kaHasoB. IHTepMmeanatel, mpoToHo3zaBucumas nzopopma MAP-kuna3. IcTOYHUKY TPOTOHOB st
1uTo30s1. [Iporonnsie kaHausl U H'-AT®a3bl He OOHAPYKMBAIOTCS B MeMOpaHax sIepHOM
obonouku. Pacrturenpubie AT®azpl. Ctumynsius padboThI H*-AT®a3 miasmanemmsr Ca®t-
AKTUBUPYEMBIMHU ITPOTEUHKHUHA3AMH.

CurnanbHas QyHKUs nuTockenera. CTpyKTypa LUTOCKENETa U ero (yHKIIMOHUPOBAHHUE.
Ponp nmrockenera B MopdoreHese Ha KJIETOYHOM YpoBHE. BiusHue aOcuu30BONW KHCIOTHI.
CX0/ICTBO TPEXMEPHOIN CTPYKTYpHI IIUTOCKEIETHBIX MOTOPHBIX OenkoB ¢ G-Oenkamu. Yuactue
[UTOCKENIETa B MPEeoOpa30BaHUM BHEUIHUX CUTHAIOB. YUyBCTBUTEIBHOCTh AKTHHOBBIX HUTEH K
u3MmeHenusM pH. OyHKIMOHMpPOBaHUE IUTOCKENETA NP NaTtorenese. Jlerpaganus Ty0yIMHOBON
MPHK mpu arake ¢urodropsl. [enonuMepusaius akTHHA Mpu NpoHukHOBeHMH Rhizobium B
KOPHEBBIE BOJIOCKH.

B3aumopeiicTBue CUTHaNbHBIX CHCTEM CO CTPECCOBBIMHU (UTOropMOHaMH. JIlokanbHast u
CUCTEeMHasl YCTOWYMBOCTb. AOcum3oBas KucloTa. OtuieH. CanumuioBas KHUCIOTA.
Bbpaccunocrepouasl. CucreMun. MetminkacMoHaT. MHAYKIINS 3TUCUTOPaMU CUHTE3a CTPECCOBBIX
¢utoropmonoB. CTpeccoBbie (PUTOTOPMOHBI YCUITUBAIOT HIIM 3aTOPMAKHBAIOT 00pa3oBaHue APYyT
Apyra.

Perynauuss MOHHBIX TOTOKOB HHTEpPMEIUATAMU CHUTHAJBHBIX CUCTEM. bBJokaropsl
MOHHBIX KAHAJIOB MHIHOMPYIOT cHHTE3 (¢uToanekcuHoB. loHodopel, mnpumeHsemble B
UCCIEIOBAHUAX. ABTOKaTaIMTHYECKUE MeXaHu3Mbl. [IpoTeMHKMHA3bl, BAMSIONIME Ha
(YHKIMOHUPOBAHWE  HOHHBIX  KaHAIoB W nomm. [loTeHnuWai3aBUCHMbBIE  KaHAJIBI.
[{MKIOHYKICOTUIPETYIUPYEMbIE HOHHBIE KaHAJIBI.

B3anmoneiicTBre CUTHaNBHBIX cucTeM. JIMBEepreHuns CUrHaIbHOTO MOTOKA. PaszienbHoe
(mapannenbHoe) GYHKIIMOHUPOBAHUE CUTHAIBHBIX ITyTeH U UX HHTErpalus. B3aumonpespaiieHue
"crapToBhIX"  (ochomunuaoB KamprueBo U GochaTUIATHON  CUTHAIBHBIX  CHCTEM.
BzaumoneiictBue Ha ypoBHE (DAaKTOPOB pEerynsldd TPAHCKPUIIUUA. MOIyIMpPOBaHHUE OIHHX
CUTHAJIBHBIX CHCTEM C IOMOIIBIO MPOMEKYTOYHBIX MPOAYKTOB APYTHX. [JaBHBII OOBEKT
perynsanuu — pepMeHT MepBoil peakiuu.

4.3.1. IlepeyeHb CEMUHAPCKHUX, MPAKTUYECKHX 3aHATHI M J1a00PATOPHBIX padoT

Ne Ne HaumeHoBaHue TpyaoeMKOCTb Ouenounnle | Dopmupyemble
n/H | pasgena CeMHMHAPOB, (uac.) cpeacrsa KOMIIeTEHIIUH
M TeMbI NPAKTHYECKUX U Bceero N3 nux (MHIMKATOPBI)*
J1a00paTOPHBIX padoT | yacos NMpaKkTHYyecKasi
NMOJAT0TOBKA
1 2 3 4 5 6 7
1 | Tema 1.1 | CTpecc u ero C TK-1
peryisuus y pacTeHui 1 eMuHap MK i1
KCP HJIK rx 1.2
U KUBOTHBIX




2 | Temal2 l'opmonanbHas cucrema Cemnrap el
P . 3 Jlokmnan HJIK 11k 1.1
pEryJsinuy pacTEHUU. KCP HIK k1.2
3 | Temal3 CurnanbHbIE BEIlIECTBA Cemunap et
H 4 Joxuan MK 1 1.4
B JKUBOTHBIX KJIETKaX KCP UK k1.2
4 | Tema 2.1 | OGue CXEMBI Cemuta NK-1
JeUCTBUS p AAK e 1.1
[TuceMenna MK n 1.2
TUAPOGHIBHBIX u 1
g pabora
ruIpohOoOHBIX KCP
CUTHAJIbHBIX BEIIECTB.
5 | Tema 2.2 | OcHOBHBIE MK-1
KOMIIOHEHTHI nyTen 4 Cemunap Zﬂllg K 1.1
CHUTHAJILHON KCP AK 1.2
TPAHCIYKIUU.
6 | Tema3.l | CurHajbHbIE CHUCTEMEI NK-1
Kak MEXaHU3M Cemunap MK 1 1.
HIK k1.2
PEeryJsiliud SKCIPECCUH 1 Hoxnan
TEHETUYECKOTO KCP
Marepuaa.
7| Tewa 32 Pa3nooOpasue Cemunap e
p Pedepar HJIK x 1.4
CUTHAJIBHBIX CHUCTEM 4 Toxnazn MK 1k 1.2
KJIETOK PACTCHHIA. KCP

CTYJeHTaMH B PaMKax caMocTosATebHOi padotsl (CPC)

4.3.2. Tlepeuenb TeM (BONPOCOB), BHLIHOCHMBIX HAa CAMOCTOSITEIbHOE H3y4YeHHUe

Ne n/m

Tema

3amanme

Dopmupyemas
KOMIIEeTeHIHSA

UK

Tema 1.1.. Ctpecc u ero
peryisauus y pacTeHHU
1 )KMBOTHBIX

N3yuuts TEOPETUYECKUI
Mmarepuan 1o BOIIPOCY:
Cucrempl  perynsuud B
YCIIOBUAX CTpecca

IK-1

HIIK nxc 1.1
HIIK nx 1.2

Tema 1.2..
l'opmonanbHas cucrema
PEryJISIIIUN PACTEHHIA.

N3yuuts TEOPETUYECKUI
MaTepual oo BOIIPpOCAM:
AYKCHUHBI (ucropus
OTKPBITHS, MeTaboJI3M,
¢uznonornueckue PQPeKTHl,
MEXaHWU3M  BOCIPHUATHA U
nepeaadyy CUrHaiza, MEXaHu3m
JeCTBUS, PUMEHEHHE).
HuTOoKMHMHBI.
['m66epennunpl. AbGcun3oBast
KHUCJIOTA. OTuneH.
KacmoHoBas KHUCIIO0TA.
bpaccunocrepoubl.
Camunuinonsas
OnurocaxapHHsl.

KHCJIOTAa.

IK-1

HIK nx 1.1
HIK nx 1.2

Tema 1.3. CurganpHbie

N3yunts
MaTepHuai 1o

TEOPETUUECKUI
BOIIPOCAM:

IK-1

HIK nx 1.1
HIIK ik 1.2




BCIIECTBA B JKUBOTHBIX

XOJIMHOMUMETHUKHU u

KJIeTKaX xonuHoJUTUKH. [IpupoanHsie
" CHHTETHYECKHE SITTBI
HEUPOTOKCUYECKOTO
nerictBuda. JKupoBas TKaHb
KaK HCTOYHHUK BAB.
[IpupoaHbie U CHHTETUYECKUE
SIABI HEUPOTOKCUYECKOTO
JIEUCTBUSL.
Tema  2.1. OO6mue | U3yuuts TEOPETHUCCKII IIK-1 MK nx 1.1
CXEMBbI JNIEUCTBUS | MaTepuan o TEME u HIK 5k 1.2
THAPO(HUIBHBIX 1 | TOITOTOBUTBCS K IHMCHMEHHOM
rupodOoOHBIX pabore:
AKCTPAKJIETOYHBIX
CHTHAJIbHBIX BEIIECTB.
Tema 2.2. OcHoBHbIE | N3yuuTh TEOpETUUECKUI IIK-1 HIK nx 1.1
KOMIIOHEHTBI Hy’ref/i Marepuall 1o BoImpocam HﬂK IIK 1.2
CHFHaﬂBHOﬁ KOMHOHGHTLI oyt nepezlatm
TPaHCAYKLIH. CUTHAjA B KIETKE.
Tema 3.1. CurnanbHble | V3yunTh TeOpETHUCSCKHIA IK-1 UK k1.1
CUCTEMBI KaK MEeXaHUu3M | MaT€puai mo BOHpOC&M: HﬂK 1K 1.2
PEryJIAINN YKCIPECCUN [TaToreHsl ¥ 3IUCUTOPHI.
reHeTHYeCKOTO Tokcunsbl. Penentopel
Marepuaia. QJIMCHUTOPOB.
Nzyunts [K-1 UK 1.1
TEOPeTUYECKUH MaTepHan 110 HJIK 1k 1.2
BOIIPOCAM:
AneHnIaTIUKIa3HAS
curHaipHas cucrema. MAP-
Tema 3.2. KMHa3Has, (QocdaTunaTHas,
Pasnoobpasne JIMIIOKCUTCHA3HAS,
CHTHATIEHBIX VCHCTGM kanbiueBas, NO-cuHTa3Has,
KJIETOK PAaCTEHHM. MpOTOHHAS, HAJI®H-
OKCHAa3Has CUTHAJILHBIE
CHCTeMEI. B3amMojeicTBue
CHUTHAJIbHBIX CHUCTEM
pacTeHuH.

4.4. MeTtoauyecKue yKa3aHHs 110 OPraHU3aliu cCaMOCTOSITeIbHOI padoThI CTYy1eHTOB
CamocrodarenbHas paboTa CTYJEHTOB SIBISETCS COCTaBHOM YacThi0 ydeOHOro mporecca H

MMEeT IIeNIbI0 3aKpeIyieHne W yriayOJieHWe TIONYYeHHBIX 3HAHUW W HaBBIKOB, TOUCK U
NpUOOpEeTEeHNE HOBBIX 3HAHMM, a TaKXKe BBINOJHEHWE YUYeOHBIX 3aJaHUl, MOJTOTOBKY K
MPEACTOSAIINM 3aHITHSAM, 3a4€TaM U SK3aMEHaM.

I[J'ISI OopraHu3alnunu CaMOCTOSITEIbHOM pa6OTLI o AUCHUIIIINHE «OCcHOBHBIC PEryJISAITOPHLIC

- Pabota Haa KOHCIICKTOM JICKIITUH.

- [TonGop, n3yveHue, aHaIu3 peKOMEHI0BAaHHON JTUTEPATYPHI.

CHCTEMBI METa00JIM3May UCTIOIB3YIOTCA Clenyromue GopMbl CAMOCTOSATEIHLHON yaeOHOH pabOoTHI:

- CamocTosTeapHOE N3YUCHUC OTHACJIIbHBIX TCM, naparpa(bOB, HC N3JI0KCHHBIX B JICKIIUHA.
- HOI[FOTOBKa K MIPaKTHYCCKOMY 3aHATUIO COCTOUT B TCOPCTHHCCKOﬁ IOATOTOBKE U

- Hanmucanue pedeparos, moAroToBKa JOKJIAIO0B.

BBITIOJTHCHUH ITPAKTHUYCCKUX SaHaHI/Iﬁ (pemeHHe 3aaa4, OTBCThI HA BOIIPOCHI U T.I[.).




- [ToaroroBka k 3ayery.

Iucomennvlie pabomwi. JIns u3ydeHUs T€M, HE H3JIOKEHHBIX B JIEKIIMU, PEKOMEHIYETCS
MCII0JIb30BaTh OCHOBHYIO U JOTIOJHUTEIBHYIO JINTEPATYPY, @ TAKKE UCTOUHUKHU, HAWJICHHBIE PU
MOMOIIN MH(OPMALIMOHHO-CIIPABOYHBIX M TOUCKOBBIX CHCTEeM. J[Is 3akpersieHus Marepuana
PEKOMEHJIyeTCsl JieiaTh KpaTKHe KOHCIEKThl 1Mo Teme. B pamkax mucuumuivabl «OCHOBHBIE
PEryJIATOpHbIE CUCTEMBI META00IN3May TAKKE MPEyCMOTPEHO BHITIOJHEHUE TUCbMEHHBIX paldoT,
B KOTOPBIX CTYACHTHI JOJDKHBI COCTaBUTHh CXEMYy TPO(MUYECKUX OTHOIICHHH B Pa3IHMYHBIX
MHUKPOOHBIX COOOIIECTBAX M CXEMbI KPYTOBOPOTOB psifia OMOTEHHBIX 3JIEMEHTOB (cM. 1. 4.3.2.).
KauecTBO BBITIOJHEHHOW PabOTHI OICHWBACTCS B XOJ€ OOCYKIEHUS JaHHBIX BOIPOCOB TPHU
MIPOBEICHUH KOJUTOKBHYMa 110 COOTBETCTBYIOIIEH Teme (cM. 11. 4.3.1).

Pegpepam — dopma mnHCHBMEHHOH padOThI, KOTOPYIO PEKOMEHIYETCS MPHUMEHSTH MpH
OCBOEHUU BapUATUBHBIX (MPOGUIBHBIX) TUCHUIUIMH NpodeccuoHanbHoro nukia. [peacrasnser
co00i1 KpaTKoe U3JI0KEHHUE COAECPKAHMSI HAYUHBIX TPYIOB, JIUTEPATYpPhI [10 ONPEACIECHHON TEME.
O6bem pedepara Moxer nocturath 15-20 cTp.; Bpems, OTBOJMMOE Ha €ro MOATOTOBKY — OT 2
Henenb 1o Mecaua. IloaroroBka pedepara noapasymMeBaeT CaMOCTOSITENIbHOE H3yueHUe
CTYJEHTOM HECKOJIbKUX JTUTEPATyPHBIX HCTOYHUKOB (Y4eOHUKOB, MOHOTpaduii, HAYYHBIX CTaTe
U T.JI.) IO ONpenenEHHON TeMe, HE pacCMaTpUBAaeMOil OJPOOHO HA JIEKLUH, CUCTEMATU3ALINIO
MaTepuaia u KpaTkoe ero usnoxenue. Llens Hanucanus pedepara — mpUBUTHE CTYJICHTY HABBIKOB
KpPaTKOTO W JIAKOHHYHOTO IMPEJICTABICHUS COOPAaHHBIX MATEPUAIOB M (DAKTOB B COOTBETCTBUU C
TpeOOBaHUSMU, IPEABSIBIIEMBIMH K HAYYHBIM OTYETaM, 0030paM U CTaThsIM.

CrpykTypa pedepaTa BKIIOYACT:

- TuTynbHBIN JIHUCT.

- Conepxanue.

- Beenenue, rae kpatko popmynupyercs npodiema, eib U 3a1a4u pedepara.

- OcHOBHas 4acTh pabOThl COCTOMT M3 HECKOJIbKMX Pa3felioB, B KOTOPBIX M3JIaraeTcsi CyTh
TeMbI pedepara.

- 3aKiIr04YeHue.

- CIMCOK HUCTOJIb30BAaHHOM TUTEPATYPHI.

[Ipu odopmiennn pedepara cienyeT TMNPUIAEPKUBATHCS TEXHUYECKUX TpeOOBaHUH,
MpeIbsIBISEMBIX K pedepaTam U KypcOBBIM paboTaM, HMEIOIIUXCS Ha Kadeape.

Kputrepuu oniennBanus pedepara:

- OLeHKa «OTJIMYHOY» BBICTABISIETCS B TOM cliydae, eciii B pedepare MOIHOCThIO pacKphITa
Te€Ma, MPOAHATU3UPOBAHO COBPEMEHHOE COCTOSIHHME BOIIPOCA, MaTepuall H3JI0KEH JIOTMYHO,
MOCJIEIOBATEIbHO, MpHUBEACHO He MeHee 10 auTepaTypHbIX HMCTOYHMKOB (Cpeau KOTOPBIX
npeoOnagaeT JuTepaTypa 3a mociaeaHue S5 Jet), pedepaT opopMIeH B COOTBETCTBUU C
TEXHUYECKUMHU TPEOOBAHHSIMHU, MPEABABIIEMBIMH K TAKOTO pojJa padoTam.

- O1eHKa «XOpOILI0Y» - TEMa PacKpbITa, IPUBEIEHO JOCTATOYHOE KOJUYECTBO MaTepuasia, HO
Opy 5TOM MaTepuall B HEJOCTATOYHOW CTEMEHU NpOoaHATM3UPOBAH aBTOPOM, odopMmileHHe
pedepaTa COOTBETCTBYET TEXHUUSCKUM TPEOOBAHUSIM.

- OneHka «yIOBIETBOPUTEIBHO» - TEMa PACKPBITa TTOBEPXHOCTHO, MaTepUall IPUBENICH KaK
mpocTasi KoHcTatanus (akToB, HE MPOAHAIM3UPOBAH, B OQOPMIICHUH HUMEIOTCS TEXHUYECKUE
HEJIOCTATKH, CUCOK JIMTEPATYPbl COAECPKUT MEHEE 5 UCTOUYHUKOB.

- OneHka «HEYJTOBJICTBOPUTEIBHO» - T€Ma HE PACKPBITA, CKYIHBI 00bEeM MPHUBEACHHBIX
MaTepHaoB.

Yemuwiii 0oknao — 3to coobuienne B Teuenne 10-15 MuH, B KOTOPOM CTY/I€HT B JTAKOHUYHON
dbopMe TOIKEH M3II0KUTh MaTepHall IO COOTBETCTBYIOIIEH TeMe, MPUACPKUBASICH CIECIYIOIIETO
IUIaHa: BBEJEHUE, OCHOBHAs 4YacTb, 3aKiroueHue. Jlokiaa compoBOXKIaeTcsl Mpe3eHTallueH,
OTpa)karollel OCHOBHBIE IMOJOKEHUA MO COOTBETCTBYIOIIEH TEME, BKIIIOYAIOLICH HarJISIAHBIE
MaTtepuaibl (cxembl, Tabsuibl, GoTo U T.1.). [lo OKoHYaHWU JOKIa/a CTYICHTY 3aJal0T BOIIPOCHI,
KaK TperojaBaTellb, TaK U CTYJACHTHI, Ha KOTOpPbIE JOKJIATYUK JOJHKCH JaTh MCUEPITHIBAOIIUE
OTBETHI.

Kputepuu orieHMBaHUs YCTHOTO JOKJIAJA:



- OneHka «OTIMYHO». B [OKIajge MOJHOCTBIO pACcKpbITa TeMa, MPOAHATU3HPOBAHO
COBPEMEHHOE COCTOSIHHE BOIIPOCA; CTYAEHT CBOOOJHO BIIAJICCT MAaTEpUAIOM, H3JaraeT ero
JIOTHYHO, TTOCJIEA0BATENBHO, JIAKOHHYHO, COOJI0/asi OCHOBHBIE ITPaBHiIa KYJIbTYphl peun. Jloknaz
CONPOBOXKIAETCSl MpEe3EHTalMel, KOTopash OTpakaeT OCHOBHBIC IIOJIOKEHHS JIOKJIAJA,
NPE3CHTAIMsI COCTaBJIEHA IPAMOTHO C COOJIOJICHUEM 00X TpeOOBaHMA, MpaBWII MIPUPTOBOTO
oopmitenns, momaun rpaduUEecKOro Marepualia, UMEIOTCS CChUIKM Ha INpHBeAeHHBIE (oTo,
PHUCYHKH, CXEMbI U T.J., IPUBOAUTCS CHUCOK MCIOJIB30BAHHOW JuTeparypsl. [Ipu oOcyxaeHnn
JIOKJIaa CTYJICHT AaeT HCUEPIIBIBAIOIIIE, apI'YMEHTHPOBAHHBIC, KOPPEKTHBIE OTBETHI HA BOIPOCH.

- Onenka «xopoio». Tema packpbiTa, IPUBEACHO JOCTATOYHOE KOJUYECTBO MaTepuaa, HO
IpY 3TOM MaTepHal B HEAOCTATOYHOW CTENEHU MPOaHATM3UPOBAH aBTOpoM. [Ipe3eHTanus He B
MMOJTHOM CTEIEHHU COOTBCTCTBYCT O6H_[I/IM Tp660BaHI/I$IM. OTBeTHI CTyACHTa HC Ha BCC BOIPOCHI
SIBJISIFOTCS] HCUEPITBIBAIOIIMMH U apI'yMEHTHPOBAHHBIMU.

- OueHka «yIOBIETBOPHUTEIBbHO». Tema pacKpbITa HE IOJIHO, MaTepuan NPUBEAEH Kak
npocTasi KOHCTaTanus (akToB, HE NPOAHAIU3UPOBAH, CTYJCHT IOKAa3bIBAET ITOBEPXHOCTHBHIC
3HAHUA. [IpeseHTanyss YaCTUYHO COOTBETCTBYET YCTAaHOBJIEHHBIM TpeOoBaHusM. [lpu
OOCY)XICHHUHU JOKJIaAa CTYJICHT HE BCerJa AaeT NpPaBWIbHBIC, MCUEPIBIBAIONIME OTBETHl Ha
3aJ1aBaeMbI€ BOIIPOCHI.

- OueHka «HEYJIOBJICTBOPUTEIbHO». TeMa [OKiIaza HE pacKpbiTa, CKYAHBIH 00BeM
NPUBEJICHHBIX MAaTEPHAJIOB; MPE3EHTALUsI OTCYTCTBYeT. [Ipu 0OCy X IeHNH OKJIaga CTyIeHT He
JIaeT OTBETHI MJIM OHH HE COOTBETCTBYIOT 33/IaHHBIM BOIIPOCAM.

4.5. IlpumMepHasi TeMaTHKA KYPCOBBIX padoT (MPOEKTOB): HE MPEIyCMOTPEHbI YUeOHBIM
TJIAHOM.

V. YYEBHO-METOANYECKOE U UTH®OPMALMOHHOE OBECIIEYEHHUE
JUCHUIITIMHBI

a) Pexomenayemasi iureparypa

1.0cHoBHAas JUTEpaTypa
1. Yuncown, K. TIpuHiuns! 1 MeTo1bl OMOXUMHH U MOJIEKYJISIPHON OMOJIOTHH [ DJIEKTPOHHBII
pecypce] / K. Yuncon, Ik Yonkep. - DIEKTpoH. TEKCTOBBIE AaH. - MockBa : JlabopaTopus 3HaHHI
(panee BUHOM. JlabopaTtopus 3nanui, 2015. - 848 ¢. - (Metoasl B 6nonorumn). - ObC "Jlansp". -
Heorpanuy. noctym. - ISBN 978-5-9963-2877-2 : b. 1.
2. OcHoBbl Ouoxumun Jlenunmpkepa [Dnektponnsiit pecype| / Henbcon [I. ,Kokc M. ,. -
OneKkTpoH. TekcToBble naH. . - ObBC "Jlanw". - Heorpanuu. goctyn. T. 2 : buosHeprernka u
metabonusm / JI. Hemscon, M. Koke, T. 2. - 3-e. - [b. m.] : U3naTenscTBo "Jlaboparopust 3HaHUM",
2017. - 691 c. - ISBN 978-5-00101-545-1 : b. . Kpeoc, [I. I'. I'enst no JIsrouny [ D1eKTpoHHBIIH
pecypc] / . I'. Kpebe, C. Kunnarpuk. - 4-e uzf. - Mocksa : Jlabopatopus 3Hanuii, 2021. - 922 c.
- OBC Jlans. - Heorpanny. goctyt. - ISBN 978-5-93208-506-6 : b. m.
3. Kaccumepuc, JI. Knerku no JIstouny [Onexkrponnsiii pecypce] / JI. Kaccumepuc. - 3-e. -
DNeKTpoH. TeKCTOBbIe naH. - [b. m.] : U3narenscTBo "JlaGoparopus 3nanumii", 2018. - 1059 c. -
ObC "Jlansp". - Heorpanuy. goctyi. - ISBN 978-5-00101-587-1 : b. w.

2. JlonoJIHUTEIbHAS JIUTEpPATypa

1. Mengenes C. C. ®uznonorus pacrenuii [ Tekcr] : [yueonuk] / C. C. Mensenes. - CIIO.
: BXB - IletepOypr, 2021. - 496 c. : wn. ; 24 cMm. - (YdeOHas nuTeparypa AJis BY30B). -
bubmmorp.: c. 483-496. - ISBN 978-5-9775-0716-5 : 1780.00 p.

2. Monekynsipnast 6uosorus kinetku [Tekct] : ¢ 3anayamu J[>xona Yuncona u Tuma Xanra:
[yueOnuk] : B 3 T./ b. AnsOeprc [u np.]. - VkeBck : PerynspHas u xaotuueckas AuHamuka : MH-
T KOMIbIOTEp. uccnen., 2013 - . - 24 cm. - ISBN 978-5-4344-0137-1. T. 1. - 2013. - 773 c. : us.
ui. - bubnuorp. B koHue pasa. - ISBN 978-5-4344-0112-8 : 950.00 p.

3. MonexynspHas 6unosorus kinetku [Tekcrt] : ¢ 3agagamu J[>xoHna Yuncona u Tuma Xanra :
[yaeOnuk] / b. AnsOeprc [u ap.] ; mep. ¢ anrn.: A. H. JlpskonoBoii, A. B. [{1o0w ; pen.: E. H.



http://ellibnb.library.isu.ru/cgi-bin/irbis64r_15/cgiirbis_64.htm?LNG=&Z21ID=&I21DBN=ELEC&P21DBN=ELEC&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%A3%D0%B8%D0%BB%D1%81%D0%BE%D0%BD%2C%20%D0%9A%2E
http://ellibnb.library.isu.ru/cgi-bin/irbis64r_15/cgiirbis_64.htm?LNG=&Z21ID=&I21DBN=ELEC&P21DBN=ELEC&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9A%D1%80%D0%B5%D0%B1%D1%81%2C%20%D0%94%2E%20%D0%93%2E
http://ellibnb.library.isu.ru/cgi-bin/irbis64r_15/cgiirbis_64.htm?LNG=&Z21ID=&I21DBN=ELEC&P21DBN=ELEC&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9A%D0%B0%D1%81%D1%81%D0%B8%D0%BC%D0%B5%D1%80%D0%B8%D1%81%2C%20%D0%9B%2E%20
http://ellibnb.library.isu.ru/cgi-bin/irbis64r_15/cgiirbis_64.htm?LNG=&Z21ID=&I21DBN=IRCAT&P21DBN=IRCAT&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9C%D0%B5%D0%B4%D0%B2%D0%B5%D0%B4%D0%B5%D0%B2%2C%20%D0%A1%D0%B5%D1%80%D0%B3%D0%B5%D0%B9%20%D0%A1%D0%B5%D0%BC%D0%B5%D0%BD%D0%BE%D0%B2%D0%B8%D1%87

borauena, 1. H. lllarckuii. - M. : HUL] "Perynspnas u xaotuueckast nunamuka' ; Mxesck : UH-T
KOMITbIOTED. uccien., 2013 - . - 25 cm. — ISBN. 978-5-4344-0137-1. T. 2. - 2013. - 1736 c. : uB.
ui. - bubnuorp. B konie pasa. - ISBN 978-0-8153-4111-6 : 1700.00 p.

4, MonexkynspHas ouosorus kietku [ Tekcrt] : ¢ 3agagamu J[>xona Yuncona u Tuma Xanra :
[yuebnuk] / b. Ans6eptc [u ap.] ; mep. ¢ aarn.: A. H. [IeskonoBoii, A. B. {10051, A. A. CBetioBa
;pen. E. C. llunos [u ap.]. - M. : HUIL] "Perynsipunas u xaotuueckas aunamuka’, 2013 - . - 25 cMm.
- ISBN 978-5-4344-0137-1. T. 3. - 2013. - 2765 c. : uB. ui. - bubnmorp. B koniie pasa. - ISBN 978-
5-4344-0114-2 : 2500.00 p.

0) nepuoauvYecKue N3TaHUSA

B) CIICOK ABTOPCKUX METOANYECKHX Pa3padoToK.

r) 0a3bl JTaHHBIX, HHPOPMAITMOHHO-CIIPABOYHbIE U MONMCKOBbIE€ CHCTEMbI
1. Hayunas Dnextponnas bubimoreka http://www.e-library.ru
2. Undopmammonnas cucreMa «EnnHoe OKHO JOCTyma K 0Opa3oBaTENbHBIM pecypcam»
(http://window.edu.ru)
3. OBC «IOPAMT». Anpec nocrymna: https:// www.biblio-online.ru/
4. Db NU3znatenbckoro 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 00pazoBaTenbHBIX CalTOB - EcTecTBeHHbIE HAYKU
8. http://tusearch.blogspot.com - [Touck 3eKTPOHHBIX KHHT, TyOauKaiuii, 3akonos, ['OCToB Ha
caiiTax Hay4YHBIX 3JIEKTPOHHBIX OMOTHOTEK.
9. Google Scholar —TTouckoBasi cucTema o HayYHOH JIUTEpaType.
10. Science Research Portal - Hayunast mouckoBasi cucTeMa, OCYIIECTBIISFONIAst MOTHOTEKCTOBBIM
MOMCK B JKypHajaX MHOTMX KPYITHBIX HayYHBIX U3/1aTeNbCTB, TakuX Kak Elsevier, Highwire, IEEE,
Nature, Taylor & Francis u ap. UieT ctaTbu 1 JOKYMEHTHI B OTKPBITHIX HAYUHBIX 0a3aX JaHHBIX:
Directory of Open Access Journals, Library of Congress Online Catalog, Science.gov u Scientific
News.

VI. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUME JUCHUIIJIMHBI
6.1. YueOHo-1200paTopHOE 000py10BaHuE:

AynuTopus s IPOBENCHUS 3aHATHI CEMHUHAPCKOTO THITA. AyAUTOPHUS 000py/I0BaHa:

cneyuanusuposannou (yaeOHo) mebenvio Ha 12 MOCaAOUHBIX MECT;

mexHuyeckumu cpedcmeamu obyyenus: Jlocka ayauropHas menosasi, IIpoextop BenQ
MS504, cayxammmu A NpeacTaBieHUs yuyeOHOM uHpopManuu OOJBLION ayIUTOpPUM IO
mucnurunHe «MOJIEKYIISIpHBIE OCHOBBI KCIIPECCHU TEHOBY;

VuebHO-HA2AAOHBIMU NOCOOUAMU, OOECTICUUBAIOIINMU TEMAaTUYECKUE WIUTIOCTPAILMH T10
mucnuruinHe «MOJEKYJIsIpHBIE OCHOBBI SKCIIPECCHU TE€HOB» B KOJIHMYECTBE: TaOJHIBI — 3 INT.,
MPE3EeHTAIMH 10 KaX/10i TeMe MPorpaMMmBl.

KommbrotepHsiii knace (ydueOHash ayAauToOpwisi) A TPYIIOBBIX M WHAMBUAYATIbHBIX
KOHCYJIbTAIlM, TEKYIEro KOHTPOJS H TPOMESKYTOUYHOM  aTTeCTallid, OpraHU3aIlluu
CaMOCTOSITENIbHOM pPa0OTHI: ayIUTOpUS C HEOTPAaHHUYEHHBIM JIOCTYIOM K ceTu HHTepHer
obopynoBaHa:

cneyuanusupoganuol (yaeOHoi) mebenvro Ha 20 TOCaJOUHBIX MECT;

mexnuyeckumu cpedcmeamu ooyuenus: Cuctemusiii 610k PentiumG850, Monutop BenQ
G252HDA — 1 mr.; Cucremusiii 6mok Athlon 2 X2 250, Monutop BenQ G252HDA — 8 mir.;
Cuctemnsrii 610k PentiumD 3.0GHz, MoauTtop Samsung 740N — 3 mt.; Mono6iok IRU T2105P
— 2 mr.; Cucremusiii 6ok Pentium G3250, Monutop BenQG955 — 1 mt.; Cuctemusiii 610k
Pentium G3250, Mounutop BenQ GL2250 — 1 mt.; Cuctemnsrit 6510k Pentium G3250, MonuTop
Samsung T200 HD — 1 wT.; Cuctemnsiii 610k Pentium G3250, Monutop Samsung T190N — 1



mt.; Cucremubiii 610k Pentium G3250, Monutop Samsung 740N — 1 mir.; mpoektop BenQ
MX503; skpan ScreenVtdiaEcot; mocka menoBas.

[lomemenne g XpaHeHHsT W OPOMUIAKTHYECKOTO OOCIY:KHBaHUS Y4eOHOTO
000pyIOBaHUS: ayAUTOPHUS 000PYAOBaHA:

Cneyuanu3uposanHol mebenvio Ha 8 mocamodHblXx MecT; mkad BeITshKHOW JIK-1500
HIB+BeHTHUIATOp - 2 IT., CTOJN ABYXTYMOOBBIA - 5 IIT., CTOJ OAHOTYMOOBBIH - 4 MIT., CTOX
KOMITbIOTEpHBIN - 1 mT., mpoektop OBepxen GEHA OHP Ecovision 24/3 - 1 mrT., cuCTeMHBIN
6ok B kommiekte ASUS - 1 mr., monurop BenQ DL2215 - 1 mr., HOyTOyk Lenovo G580 B
KOMIUIEKTE - 1 mT., MynbTHGYHKIIMOHATBHOE ycTpoiicTBO SAMSUNG M2070 - 1 mt., ckanep HP
Scanjet G2410 - 1 mrr., npuatep Canon LBP 2900 - 1mur.

6.2. [IporpamMHoe ofecrievyenme:
Kaspersky Endpoint Security mis 6usneca - Cranmaptabiii Russian Edition;
Foxit PDF Reader 8.0;
LibreOffice 5.2.2.2;
Ubuntu 14.0;
ACT-Tecrt Plus 4.0 (na 75 ogHoBpeMeHHbIX noakIoueHuit) u Mactep-komruiekT (ACT-Maker u
ACT-Converter).

6.3. Texun4yeckue M 3JIeKTPOHHbIE CPEACTBA:
[IpeseHTanmu 1o BceM TeMaM Kypca.

VIil. OBPA3OBATEJIBHBIE TEXHOJIOI'MHA

Jis  ocBoeHMs AUCUMILINHBI «OCHOBHBIE PETYJIATOPHbIE CHCTEMBl METabOJIM3Ma»
OPUMEHSIOTCS Cleaytole 00pa3oBaTe/IbHbIE TEXHOIOTHHU:

- Unghopmayuonnas nexyus. Jlekuns —3To CKaToe U3JI0KEHHE OCHOBHBIX HAay4YHBIX (DaKTOB,
4yTo sBIseTcs 0azoil /Ui aHanM3a pacCykAEHUH, OLIEHOK.

- Jlexyus-euzyanuzayus. YUUT CTYJIEHTOB MpeoOpa3oBbIBATH YCTHYID U INHCbMEHHYIO
UHPOPMALIKIO B BU3YaJIbHYIO (popMy, uTO POpMUPYET Yy HUX HNPOPEeCcCCHOHATBHOE MBIIIJICHUE 3a
CYeT CHCTeMAaTH3alliM U BBIJCJICHHUA Haubolee 3HAYMMbIX, CYIIECTBEHHBIX AJIEMEHTOB
colepkaHus oOydeHus. 3ajaua IperojaBaTeliss MCIOIb30BaTh Takue (OpMBblI HArJSAHOCTH,
KOTOpBIE HA TOJBKO JOMOJHSIOT CIOBECHYI0 MH(OpPMAILNIO, HO U CaMM SIBIISIFOTCS HOCUTESIMU
uHpOpMaLnK (CXEeMbl, PUCYHKH, CIIAliIbI-IPE3CHTALlUU, U T.I1.). DTOT BHJI JIEKIUH Jy4dlle BCEro
UCIIOJIb30BaTh Ha JTare BBEJICHUS CTYACHTOB B HOBBIM pazfieN, TeMY IUCLUIUIMHBI.

- [Ipobnemnas nekyusa. B otiinure oT conxepkaHuss MHPOPMALMOHHOM JIEKLIMH, KOTOpOe
npejjiaraeTcsl IpernojaBaTesieM B BHJAE H3BECTHOrO, MMOAJIEXKAIIEro JIHUIIb 3alIOMHUHAHHUIO
Mmartepuaia, Ha MpOOJIEMHON JIEKIMH HOBOE 3HAHME BBOJUTCS KaK HEHU3BECTHOE  JUIA
oOyuaromuxcs. IIpoGiemHas nekuus HauMHAETCs C BOIMPOCOB, C IMOCTAHOBKU MPOOJIEMBI,
KOTOPYIO B X0/1€ M3JIOKEHUS MaTeprasia He0OOXOAUMO PEUIUTh. JISKIUs CTPOUTCS TAKUM 00pa3oM,
YTO TO3HaHMS oOOydaromerocs NpUOMMKAIOTCS ~ K TOMCKOBOM,  HcCCieloBaTeNIbCKON
JEeSITeIbHOCTH. 37€Ch YUAaCTBYIOT MBIIIICHHE OOYYarolIerocsi U ero JMYHOCTHOE OTHOIICHHE
K yCBaBa€MOMY MaTepHaiy.

- Jlexyus-6eceda. Ilpenmonaraer HEINIOCPEACTBEHHBIN KOHTAKT MpEenojaBaTelss C
aynutopueit. [IpeumytiecTBo JeKIuu-0eceapl COCTOUT B TOM, YTO OHA IMO3BOJIIET MPHUBJIEKATH
BHUMaHHE CTY/IEHTOB K HanboJiee Ba)KHBIM BOIIPOCAM TEMBI, ONpPENENATh COJAEp)KaHHE U TeMIl
W3JIOKEHUST y4eOHOTo MaTepualia ¢ y4eToM OCOOCHHOCTEH CTYIEHTOB.

- [Ipakxmuueckue 3anamus — 3TO 3aHATHE, IPOBOJANMOE 110/l pPyKOBOICTBOM IIpeNoaBaTelis B
y4eOHOIl ayAMTOpUM, HANpaBIEHHOE Ha YINIyOJEHHE HAy4YHO-TEOPETUYECKHX 3HAHUM WU
OBJIQICHUE OIPEACIICHHBIMH METOJaMH CaMOCTOSITEIbHONW pPaboOThl, KOTOpoe (OpMHpYeT
npaktndeckue ymeHus. OnHOM u3 (GopM NpPaKTUYECKUX 3aHATHI B By3€ SIBJISETCS CEMUHAPp.



- Cemunap-uccnedoganue. TeXHONOTHs TPOBEACHUS TAaKOTO CEMHHapa MOXET ObITh
pa3InYHOM, B 3aBUCHMOCTH OT TOT'0, KAKOW METO/T 3aJI0’KEH B €r0 OCHOBY. B paMKax JUCIUTUTHHBI
«OCHOBHBIE PETYJSATOPHBIE CHCTEMBI META00IM3Ma) MPOBOAUTCS CEMHHAp C IOATOTOBKOW U
3aciyllMBaHUEM pedepaToB IO aKTyalbHbIM Tpo0iieMaM TEOpHH H  TPAKTHKH U
MOCJEAYIONUM UX 00CYKICHUEM.

- Camocmosmenvras paboma cmyoenmos (cM. 1m.4.4).

- Hucmanyuonnvie  obpazosamenvhvie  mexuworocuu.  Ilon  AUCTAaHIIMOHHBIMH
00pa3oBaTeIbHBIMU TEXHOJIOTHUSMU IOHUMAIOTCSI 00pa30BaTeIbHBIC TEXHOJIOTHH, PEAIN3yeMbIC B
OCHOBHOM C NPUMEHEHUEM HH(OPMAIIMOHHO-TEICKOMMYHUKAIMOHHBIX ceTed. Ilpu ocBoeHuun
TUCIUATUTHHBL «OCHOBHBIE PETYJISITOPHBIE CHCTEMBI METa00IM3May HCIOJB3YIOTCS CIEIYIOIHIE
TEXHOJIOTHH:

" KelicoBas TEXHOJNOTHUs — (¢opMa JUCTAHIIMOHHOTO OOYYCHHUs, OCHOBaHHas Ha
IPEJOCTaBICHUH O0ydJaromMcs HH(GOPMAIIMOHHBIX 00pa30BaTENbHBIX PECYpCOB B BHJE
CICIUATM3UPOBAHHBIX HAOOPOB Y4€OHO-METOJAMYECKMX KOMIUIGKCOB C  HCIIOJIb30BaHHEM
Pa3IUYHbBIX BUJIOB HOCUTENEH HHPopMauu (KeicoB);

" WHTCPHET-TEXHOJOTHS — CIOCO0 TUCTAHIMOHHOW Iepenadynd WHGOpMAaIui, OCHOBAHHBIN
Ha HCIIOJIb30BAaHHUH TII00ATBHBIX U JOKAJIBHBIX KOMIIBIOTEPHBIX CETEH sl oOecreueHus: J0CTyna
oOyJaromuxcsi K WH(POPMALMOHHBIM 00pa30BaTelIbHBIM pecypcaM H Ui (OPMHPOBAHUS
COBOKYITHOCTH METOJUYECKUX, OPTraHU3allMOHHBIX, TEXHUYECKHX W MPOrPAaMMHBIX CpEICTB
peanu3ali W YIpPaBICHHUS Y4eOHBIM MPOIIECCOM HE3aBUCHMMO OT MECTa HaxXOXJICHUS €ro
cyobektoB. Mcnons3yercs ObpasoBarenbhbiii mopran UI'Y - educa.isu.ru.

HaumeHoBaHue TeM 3aHSTHH C HCI0JIb30BAHMEM AKTHBHBIX GopM 00ydeHHs:
Taduna HE OBA3ATEJIBHA JIUIA 3AITIOJIHEHUSA

Bun ®opma / Mertonbt Kon-Bo

Tema 3angaTHSA
3aHATUS WHTEPAKTUBHOTO OOYUEHHS JacoB

Hroro uacos

Vill. OHEHOYHBIE MATEPHUAJIBI U1 TEKYIIEI'O KOHTPOJISA N
MMPOMEXYTOYHOM ATTECTAIINA

0uen0uub1e mamepuaiivl 0/151 6X00H020 KornmpoJin

B kauectBe OLCHOYHBIX CPEACTB JJIA BXOJHOT'O KOHTPOJIA OUCHKH YPOBHSA 3HaHUU CTYJACHTOB
UCTIONIB3yeTcs cobecenoBanne. B mporecce coOeceloBaHHS OLIEHHBACTCS YPOBEHb BIIAJICHHS
0a30BBIMH 3HAaHUSAMHU, YMCHHAMH, HABBIKaMU, HeO6XO}II/IMBIMI/I U1 Ha4dalia O6yquI/I${ 10
mucnuiuinHe  «OCHOBHBIE PETYJISATOPHBIC CHUCTEMBI METa0OJHM3May, OIPEIENSIeTCs CTEleHb
BJIaJICHHSI HOBBIM MaTE€PHajIOM JI0 Hadyajia ero U3yueHHsI.

Ouenounvie mamepuanvl meKyuieco KOHmpouas gpopmupyromes é coomeemcmeuu c JIHA

YHUeepcumema
B paMKax JUCHUIIIINHBI «OcHOBHBIC PEryJIsITOPHBIC CUCTCMBI MeTa00IN3May) HCTIOJIB3YIOTCA
CJICOAYIOIINC d)ODMLI TCKYIIIECTO KOHTPOJIA:

- YCTHBIH OIIpOC;

- MUChbMEHHAas paboTa;

- pedpepar;

- KOHTPOJIb CAMOCTOSITEIIbHON pabOTBHI.
(DOH,Z[ OLICHOYHBIX CPECACTB BKJIIOYACT.

- (DOHJI TECTOBBIX 3aJaHUH IO AUCLUIIIUHE,




- TeMaTUKa U MaTepUaIIbl 3aTaHUH,

- IepevYeHb TeM pedepaToB/T0KIAIOB,

- BOIIPOCHI 1l caMmocTosiTenbHoro nzydenus (CPC)

- BOTIPOCHI IS 3a4€Ta,

- KpUTEPHUH OLICHKU 3HAHUH CTYICHTOB.

Ha3nadeHue OIeHOYHBIX CPECTB: BBISIBUTH ChopmupoBaHHOCTh KommereHmu [1K-1 (cm. .

11).

TeMbl 10KI210B
1. Aykcunbl. Uctopusi oTKpbITHS, MeTaOOIM3M, (usuosorndeckue 3¢PGeKTsl, MEXaHU3M
BOCTIPUATHUS U TEPEIAYU CUTHAJIA, MEXaHU3M JICUCTBHUS, IPUMEHEHHE OCHOBHBIX KJIACCOB
(UTOTOPMOHOB.
[[UTOKMHWHBI.
['u60epeuHeIL.
AGc1m30Bas KUCI0TA.
OTUJIEH.
JKacmoHOBas kucnora.
Bbpaccunocrepous.
CanunuioBasi KUCIIOTA.
OnurocaxapuHsbl.
. XOJIMHOMUMETHKH U XOJTHHOJIUTHKU
. [IpupoiHbIe U CHHTETHYECKUE bl HEHPOTOKCHUECKOTO ACHCTBUS
. Knposas Tkanp kak uctoyHuKk bAB
. [IpupoHbIe U CHHTETHYECKUE bl HEHPOTOKCHUECKOTO AeHCTBUS
. I[TaTOTeHBI ¥ STUCUTOPHI PACTEHUH, BBIJICIISIEMBIE TOKCHHBI. PelenTophl 3JMCHTOPOB

LCoNoORAWN

O N
~AWNEO

Tembl pedepaToB
AJeHuIIaTIMKIIa3Has CUTHAJIbHAs CHCTEMA.
MAP-knHa3Has1 CUTHAJIbHAS CUCTEMa.
®docdarugaTHas cUTHANIBHAS CUCTEMA.
JInmokcureHasHasi CUTHaJIbHAS CHCTEMA.
KanpmeBas curHaiabHas CHCTEMa.
NO-cunHTa3Has CUTHAIBLHAS CHCTEMA.
IIpoToHHasA CUTHAJIBHAS CUCTEMA.
HAJI®H-okcuaznasi CUTHaJIbHASI CUCTEMA.
BzaumoneiicTBre CUTHAIBHBIX CUCTEM PACTECHHIA.

CoNoOARWNE

Ouenounvie mamepuansvl 07151 RPOMEIHCYMOYHOU ammecmayuu 6 popme 3auéma.

dopma MPOMEKYTOUHOM aTTecTauuu - 3auém. OC 3TOro Thna JOJKHBI BBISIBISATH CTENEHb
OCBOCHMS TEOPETHUECKUX 3HAHMH Kak 0a3y s (GOpMUpPOBaHMS KOMIIETEHIMH, YMEHUS HX
OPUMEHSATh B CHUTYalHAX, MOJCIHPYIONMX TNPO(EecCHOHAIBHYIO esTeIhHOCTh, a TaKKe
chopmupoBanHocTh komnereHumu I1K-1, 3asBnennoi B 1. I11.

IIpuMepHBI CIUCOK BONPOCOB K IK3aMEHY
1. Ilepemaya BHemHero curHajga B KiI€TKy. OCHOBHBIE KOMIIOHEHTBl CHUTHAJIbHOM
TpaHcaykiuu.  OOmme  cxeMbl — JIeHCTBUS  THAPOPHUIBHBIX W THAPO(YOOHBIX
AKCTPAKJIETOYHBIX CUTHAJIILHBIX BEIIECTB.
2. Peuenrtopel. Koncranta muccommanmu Kd. HMonoTpomHble perenTopbl-KaHalbl Ha
npuMepe H-XoJauHopenenTopos. JlecencuOunuzanus perentopa. H-xomMHOMUMETHKH U
H-XOJIMHOJIUTUKH. [ aHIHOOIOKATOPEI U MUOPEIAKCAaHTh. MeTaOOTPOITHBIE PEIETITOPHI.



10.

11.

12.

13.

M-xonuHOpenenTopsl. M-XOIMHOMUMETUKM M M-XOJIMHOJIUTUKU. o-HeHpoTOKCHUHBI
KOOPBI U KpalTa. AApEeHOPEIENTOPHI.

PenieniTop ¢ THPO3MHKMHA3HON aKTUBHOCTBIO, PELIENITOPHI K (hakTopam pocta. CTpoeHue u
aKTUBalMA. AKTHUBAalMS TUPO3MHKUHA3bl MHCYIMHOBOTO peuentopa. Penentopsl 06e3
COOCTBEHHOI0  KaTaJIUTUYECKOTO THUPO3MHKMHA3HOIO JoMeHa (OMMOJIEKYISIpHbIE
TUPO3WHKUHA3HBIE  pernenTopbl). benku, coxepkamme SH2- SH3-  momeHsl.
TpancmeMOpanHas epegada curHaaa

CepneTHHOBBIE penenTopsl, conpsikeHHble ¢ G GenkoM. Pa3sHooOpasue BBIMOIHIEMBIX
CUTHAIBHBIX (DYHKIMHA. Jlurangasl M JIMraHI-CBSI3BIBAIOLINE YYACTKH CEPIEHTUHOBBIX
perientopoB. PojoncuHOBBIE UM aJpeHepruuecKkuil  peuenTopsl. MyCKapHHOBbBIE
peuenTopsl. Jlecencutuzanus peuentopos GochopuarpoBanueM. SnepHbie penenTopsl.
Perymsimus akTHBHOCTHU SZIEPHBIX pelienTopoB. [IpuMepsl sAepHBIX PEeLenTOpOB.

VYyactue G-0enkoB B nepenave CUrHaia B KJIETKy. B3aumoseiictBue co crierupuuecKumMu
penentopamu. [{ukn aktuBHOCTH G-0Oenka (cxema). Kackagnoe ycunenue curnana. CBssb
¢ atddekropamu uepes G-Oenku. Crpoenume u ¢yHkunonupoBanue. CTpyKTypa u
coiictBa. CemelicTBo o-cyobenuuun G-OenkxoB. Kommieke penentopa ¢ aroHMCTOM
MO>KET aKTUBUPOBATh HECKOJIBKO KOMIUICKCOB G-0eKoB ¢ A hekTopamu.

Perymsmus GTP-a3noil aktuBHOCTH a-cyObeauHHIBL. Monynupytomee BiausiHue G-
0eTKOB Ha CPOJCTBO perentopa K aronucty. Oynkmun fy-cyorenuuuil. Cesa3zp G-06e1KkoB
¢ wMemOpanoi. JlelicTBUe XOJEepHOrO U KOKIIONIHONO TOKCHMHa. Ras-Oemnkwu.
KoncepBaruBHocTb. [locTTpancnsuuonnas moandukamus. Oynkunu Ras.

OddexTopHbie MoKyl AneHunartiukiasa. Paznuune pochonunas (Al, A2, CuD) B
3aBUCHMOCTH OT HX JISHCTBUS B Mosiekyie hocomumuaa. Dochonmmasza C, pocdonumnaza
A2, cGMP-cnenmuduueckas gpochoandcrepasa GoTopenenTopoB, HOHHBIE KAHATIBI.
CBoiicTBa BTOPUYHBIX MECCEHKEpPOoB. MoOunu3anus. MI3MeHeHne KOHIIEHTpaIlui HOHOB
Ca2+. ®oc(horMHO3UTOMBHBIN KAaCKaJ CUTHAJIBHOM TpaHCIyKIMU. PochaTHIUINHOZUTOI
KaKk KOMMOHEHT MemOpaH. OOpasoBanue mnoj nelctBueM ¢ocdonunazsr C 1,4,5-
uHO3UTONTpU(pOCchaTa U JUALMITIMLEPOJA U UX y4acTHE B CUTHAJIBHOM TPAaHCAYKIUH.
Kanemomymuu. Ctpyktypa, ¢yHkuuonupoanne. Docomnozutuasl. MuHO3UTON-3-
¢docat. PuanomuHOBBIE peLienTOPHI.

®ochopunuposanue 6enkoB. [Iporennkunaszbl. [ledochoprnnpoBanne 6enKoB.
CurnanbHbIE BEIIECTBA B )KUBOTHBIX KJIeTKax. ['opMoHbI. I'nctoropmonsl. Tun neicteus.
Knaccudukanus. Llutokunsl. daktopsl pocTa.

Helipomeanatopsl 1 HEHPOMOIYJIATOPBI. DK30LIUTO3 AlETHIIXOJINHA B XOJIMHEPIHUECKHUX
cuHarncax. Monomponnvie peyenmopuvl HelipoMmenuatopoB. KaTHOHHBIE KaHabl M H-
xonuHopenentopsl. [Ipekpamienue neiictBue Meauaropa (aLETHIXOJIMHAICTEpPA3a,

JIECEHCUOWIM3alUsg  pelenTopa). H-XOJIMHOMHUMETUKH U H-XOJINHOJINTUKH
(raHrnuoOJI0KATOPHl U MHOPENAKCAHThI). M-XOJIMHOMUMETHKH U M-XOJUHOJUTHKH.
Memabomponnule (MeJIEeHHOAEMCTBYIOLIUE) pEeLEenTOpSI. Helipomeguatopsl

nepudepudecKkoil HEpBHOM cucTeMbl. HemenTuaHble HEWpoMeaUaTOphl IEHTPATBHON
HepBHOW cucteMbl. Helipomonynsatopsl. O¢ddextsl HeliponentuaoB. Penentopsl.
[IpupoaHbIE M1 CUHTETHYECKHUE bl HEMPOTOKCUYECKOTO NeiCTBUs. JKHpoBas TKaHb Kak
uctounvk BAB IIpupoHbie U CHHTETUYECKHE SI/Ibl HEHPOTOKCHUUECKOTO IEUCTBHUS.
CurnanbHble  MOJEKYyJdbl  pacTeHUid. @DOUTOrOpMOHBI  (AyKCHHBI, ITUTOKMHHUHBI,
ru06epeIHbI, a0CI30Bast KUCIIOTA, TUIICH, OpaCCHHOCTEPOU/IB, ’KACMOHOBAs KHCIIOTA,
CaJTMITUIIOBAs KUCTIOTA).

CurHanbHble MOJIEKYNbI pacTeHuil. duronaTtoreHbl Kak WHAYKTOPBI 3alIUTHBIX
MEXaHU3MOB pacTeHnil. Mukpoopranu3mel; TpuObl. Hematomel. PactutensHOsHBIC
HacekoMble. TOKCHHBI, BbIIeNseMble (UTOMAaTOreHaMu. DIUCHUTOPHl — IEPBUYHBIC
CUTHAJIBI, 3alyCKalolllhe MPOIEeCChl HWHAYKIUH U Peryisauud (GUTOUMMYHHTETA; HX
npupoja. BropuuHble omucuropbl.  benku, auMnuasl M UX  [IPOU3BOJHBIE.



14.

15.

16.

17.

18.

19.

20.

Onurocaxapuaasie TpoaAyKThl. Paconecnenuguunbie U pacocnenu(uyHble 3IHUCUTOPHI
(reHeTUYEeCKHI MUHT-TIOHT, WJIK B3aUMOJICHCTBUE "TeH-Ha-TeH"). PerenTopsl 31MCUTOPOB.
CurHanbHbIE CUCTEMBI KJIETOK PAcTeHHUH. AJEHWIATLUKIA3HAas CUTHAJIbHAs CHUCTEMA.
Cxema. Gs-0Oenku, CTUMYJIHPYIONIUE aACHWIATIHKIA3Y, U Gj-OeNKu, TOopMO3sIIue
aKTUBHOCTH (epmeHTa. CTpyKTypa, JOKanu3auus, ontumMyM pH aneHWIaTIHKIA3bL.
Monudukanus 1 akTHBHOCTh MEMOpaHOCBsI3aHHOTO (hepMeHTa. Perymsmus coaepxanus
HAM®. YMuoxenue curnana. @ynkinuu tAM® Bo BHEKJIETOYHOM cpejie.
MAP-kunasnag curgaipHas cucrema. Cxema. AxtuBanusa. WIPK u SIPK. Yuacrue B
aKTUBAIlMM  JIMIIOKCHUTEHA3HOTO  CHTHaJNbHOrO  myTH. MHaykmus — oOpa3oBaHus
TPAHCKPUIITOB NMPOTEUHKUHA3 W TMOCTTPAHCISIIMOHHAS MOAU(PUKAIUS HUHTEPMEINATOB.
Yersipe rpynnsl MAPKKK. Kackan MAPKKK — MAPKK — MAPK —curnanbHas
"Boponka'. [Ipexonsmuii xapaktep. [Iporenndocdarassl.

@ocdarunataas curHanpHas cuctema. Docdommmnazer . CtpykTypa, cyOCTparsl.
CaszpiBanne ¢ MemOpaHoil. DakTopbl, BIMSIONIME Ha aKTUBHOCTH (ocdonunaz /.
N30¢opmbl, paznuyaromuecs mo ontuMmaibHoMy 3HadeHnto pH. docdaruanas kuciora
KaK JUIUAHBINA BTOpUUHBIN MecceHmkep. [IpeBpamienue pochatuaara B HHTEpMEAUATHI
JpYTUX CUTHaJIbHBIX MyTeil. @ocdaTuiHas KUCI0Ta B POJIM KaJIbLIMEBOTO HOHO(OpA.
KanprueBass curnanbHas cucrema. Jlokanu3anusi KanblIMEBbIX KaHajoB. Kanbiuenas
"Bembimka'. BzaumoelictBue noHOB Kambius ¢ Oenkamu. ®ocdonmmnaza C. U3ohopmer:
MeMOpaHOCBsi3aHHass H pacTBopumas. (Cxema KamblUEBOW CUTHAIBHOW CHCTEMBI.
KanpuueBas BonHA M NpUMEMOpAaHHOE TMOBBIIIEHHWE COAEPKAHUS HMOHOB KaJbLUS.
[puuynsl. Perynsums. ITyTn CHMKEHHS KOHLEHTpAIMH MOHOB Kanbiws. Ca®' kaHamsl
BeICIINX pacTeHnit. Ca?’-cBsspBatomme Oenku pactenmit. Ca?*-ATdassl pacTenwil.
Ca?*/H* amtunoprepsr. Na'/Ca®"-o6mennnk. KanemonymuaHesaBucumbie 1 Ca®'-
3aBUCHMBbIE€ IPOTEMHKMUHA3BI. Perynanns yHKIMOHUPOBAaHUS LIUTOCKENIETa C TTOMOIIbIO
KaJIbL{UEBOM CUTHAIILHOM CUCTEMBI.

JlunokcurenazHass curHaibHas cucrema. Cxema. AxtuBanmus (Qocdonunazsl Az
JlumokcureHaspl. ONOKCHUIHBbIE (OPMBI U THUAPOKCUIIPOU3BOAHBIE T'HIPOINEpPEKUceit
JKUPHBIX KUCHOT. ['maponepokcunnmaspl. AnieHOKcHACHHTa3a. JKacMOHOBas KHCIOTA.
OkcwMnuHbl. AKTHBAlUsl JUNOKCUT€HA3HOTo NyTh. DyHKIMM HHTEpMeauaToB. Poib
XJIOPOTIIIACTOB B (PYHKITMOHUPOBAHHUH JTUTIOKCUTEHA3HOM CUTHAIBHOM cucTembl. [lepenaua
CUTHaJa OT IUIa3MalieMMbl K xyoporuiactaM. KoHdopmannonHsie n3MeHEHUsT MeMOpaH
TUJIAKOUJIOB TMpH  (oTocTpecce. ABTOKAaTaIUTHUECKHE mporecchl. OKCHIUIUHBL.
Topmoskenue curHana. Ilepenava curnana K MpOTEMHKHHA3aM W MpoTeuHpocdaTazam.
B3aumoneiicTBue JMIOKCUTE€HA3HOW, IMKJIOAICHUNIATHOW, KanbimeBod u HAJID-
OKCHJa3HOW CUTHAJIBHBIX CHCTEM.

HAJ/I®H-okcunaznasi  curHajgbHas  cucTeMa.  AKTHBHBIE  (OPMBI  KHCJIOpOJA.
Oxucnurensuplii "B3pbB". HAJI®H-okcunaza. [pyrue ¢epMeHTHI, TpOoAyLHPYIOLIHe
A®K. IMogaBneHne WHTUOMTOPAMH MPOTEHMHKHWHA3 0Opa30BaHUs MEPEKUCH BOJIOPOJA U
aKkTuBanusg uWHTHOUTOpamu mnporenHpocdaTtazsl 2A. CruMmynupyooliee BIHSHHE
docdonunazer C Ha akTrBHOCTE HAJI®H-0KCcHna361, yaactie G-0enkoB. "CanummuioBas
BCIbIKA", MexaHu3M. CanuiuioBass KUCIOTa — HWHTHOUTOpP Kartajasbl, W APYTUX
xKenezocoaepkaiux GepMeHToB. Peakiys cCBepX4yBCTBUTEIBHOCTHU. SIHTapHAast KUCIOTA —
MPUPOIHBIN MUMETHK CATUIIUIOBON KUCIOTHI. J{1- U TpU-KapOOKCUIIOBBIE OPTaHUYECKUE
kucnothl 1ukia Kpedca. O6pazoBaHrne MHIHOUTOPOB MPOTEHHA3 MAaTOTeHa U PACTEHUS-
X035MHAa. AKTHBAaIMs TEPEKUCHIO BOJOPOJA W CAJIMLMIATOM AamonTo3a. YdacThe
METHJICAIHIINIIAaTa B aJIEIONaTUYECKUX B3aMMOOTHOIIEHUSAX B (PUTOIEHO3aX.
NO-cunTaznas curHaipHas cucrema. "Monekyna roga". NO-cuHTaza (cTpoeHue,
nzodopmer). "NO-B3peIB". CxoacTBa u paznuuus B pyakiuonrnpoBannn NO-cUTHaTBLHBIX
CHUCTEM Y JKMBOTHBIX U pAacCT€HUU. AKTHUBAIUS T'yaHWJIATLHHUKIA3bl MIPU B3aUMOACHCTBUU
NO c remom. Yuactue nl M® B curHanbHol ceTu kieTok. Pa3serBinenne NO-cuHTa3HOTO
curHanbHoro nytd. Munykiust NO HakomieHus caluimiaTa, KOTopslid aktuBupyer MAP-



krHa3y. Mexannsm B3aumoaencTBust NO ¢ HyKJIIEMHOBBIMH KUCJIOTaMU U OeskaMu. Bpemst
#u3HU NO U Ipyrux 3B€HbEB CUTHAIBHOTO IyTH. PenienTopsl.

21. IIpoToHHast CcUTHalbHas cHUCTeMa. bBpICTpoe mpexojsiiee HM3MEHEHHE B IIMTO30Je
xonuentpauun H. ®ochopunmuposanue/nedochopunuposanne 6Genkos H'-kananos.
WnTepmennatsl, nmporoHo3aBucumas nzopopma MAP-kuHa3. VICTOYHHKH MPOTOHOB JIJIst
1MTo305s. JIoKanu3anys NPOTOHHLIX KaHanoB U H-AT®a3. Pacrurenbusie AT®dasbl.
Crumynauus paboThI H*-AT®a3 I1J1a3MaJIEMMBbI Ca?*-aKTUBHpPYEMBIMU
IIPOTEUHKNHA3aMH.

22. CurHanbpHast GyHKIMS OUTOCKeNeTa. Ponb murockenera B MopdoreHese Ha KIECTOYHOM
ypoBHe. CrTpykTypa LUTOCKenera UM ero  (yHKUMOHMpoBaHHe.  Perymsamus
(YHKIMOHUPOBAHUS MHUKPOTPYOOUYEK M MHUKPOGUOPWIIT MHTEpPMEIUATAMH HEKOTOPBIX
CUTHQJIBHBIX CHUCTEM KJEeTOK. BiusHue aOciu3oBoil kuciaoThl. CXOJICTBO TPEXMEPHOM
CTPYKTYpPbI LIUTOCKEJIETHBIX MOTOPHBIX OenkoB ¢ G-Oenkamu. YdacTHe ITUTOCKENETa B
npeoOpa3oBaHUU BHEUIHMX CUTHAJIOB. YUyBCTBUTENBHOCTh K M3MeHeHMsM pH.
QOyHKIIMOHNPOBAaHHE IUTOCKENeTa Ipu nmarorenese. Jlerpanamus TyoymuaoBoid MPHK mpu
atrake Qurodropsl. [emonuMepusanus akTHHA OpH NOpOHHKHOBeHHH Rhizobium B
KOPHEBBIE BOJIOCKHU.

23. B3aumonielicTBrE CUTHAJIBHBIX CHUCTEM CO CTpPecCOBbIMH (uTOoropmoHamu. Hakoruienue
IPU [ATOTE€HE3€ CTPECCOBBIX (PUTOIOPMOHOB, KOTOPBHIE BBI3BIBAIOT CUHTE3 3aLUTHBIX
coeauHeHui. JlokanpHas M cUCTEMHAas YCTOHYMBOCTb. AOCIM30Bas KHMCJIOTa. DTHJICH.
CanmuumnoBast kucnora. bpaccunocrepounpl. CucreMun. MetwkacMoHAT. AKTUBAIUS
CUTHaJIBbHBIX cucTeM. Hecniennuunele u cnennpuyHble OTBETHI KIETOK.

24. Perynauusi MOHHBIX NOTOKOB WHTEPMEIMATaAMU CHUTHAJIBHBIX cucTeM. MHrubupoBanue
CHHTE3a (PUTOAIEKCUHOB OJIOKATOpaMU MOHHBIX KaHaioB. MloHOGOpHI, IpUMeHsieMble B
ucciaenoBaHuaX. JleMCTByromMe KOHLIEHTPAUUd WUHTEPMEIUATOB. ABTOKATAIMTUYECKHE
MexaHu3Mbl. [IpoTenHKkuHAa3bl, BIUSAONME HA (YHKIMOHUPOBAHHE MOHHBIX KaHAJIOB U
nowmr. [loTeHnnan3aBucuMble U HUKIOHYKICOTUAPETYIUPYEMbIE HOHHbBIE KaHAJIBI.

25. B3aumoneicTBue  CUTHAIBHBIX  CUCTEM. BKiloueHHME  pa3iMuYHBIX
CUTHAJIBHBIX CHCTEM pPa3HbIMHM 3JIMCUTOPAMHM WM OJHUM DIUCUTOPOM. JlMBEpreHIMs
CUTHAJIbHBIX TOTOKOB. PaznensHoe (mapajuienbHOe) (YHKIMOHHUPOBAHHE CUTHAIBHBIX
CUCTEM M uX WuHTerpauusa. B3aumonpespamenue "crapToBbiX" (ochonunuaos
KaldblMeBOM M (docdatuaaTHOM CHTHAJIBHBIX cHCTeM. B3auMoneiicTBHe Ha YypOBHE
(GakTOpOB PEryisiiui TPAHCKPUNLIUU. MOAYyIHpOBaHHE OJIHUX CUTHAIBHBIX CHUCTEM C
MOMOIIBIO IPOMEKYTOUHBIX MPOJYKTOB Ipyrux. Perymnsauus ¢pepmenTa nepBoil peaxiuu.
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