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1 I.Ie.m; H 3aJa91 OCBOCHHUSA JUCIIUIIJINHDBI

Heabro ocBoeHUS TUCUUTIITUHBI « DU3HONOTHS U OMOXUMUS PACTEHUIN SBIIS-
eTcst POpMHUPOBAHUE Y ACTIMPAHTOB CUCTEMHBIX MPECTABICHUN O B3aUMOCBSI3U Me-
TaOOJIMYECKHUX MPOIIECCOB B PACTEHUH, O KOMILJICKCHOM BIIMSHUU (PaKTOPOB BHEIII-
HEU Cpelbl Ha )KU3HEIESTENBHOCTD PACTEHUM, YMEHUN IIPUMEHATh TEOPETUUECKHE
3HAHUS K PEIICHUIO MPAKTHUECKHX 3aj1a4, CBA3aHHBIX C yIpaBiIeHUEM (PUTOIICHO-
3aMHU.

3agaum JCHUNJIMHBI:

— 1aTh COBPEMEHHBIE MPEICTABIICHUS O TJIaBHBIX (PU3MOJIOTMYECKUX MPOIIeC-
cax B PaCTEHUSX;

— 03HAKOMUTH aCIIMPAHTOB C BIUSHUEM PETYIHPYEMBIX U HEPETYIUPYEMBIX
(bakTOpOB BHENIHEHN Cpe/ibl HA OCHOBHBIC (PU3MOJIOTMYECKUE TPOIECCHI B pacTe-
HUU;

— HAYYMTb UCIIOJIb30BATh TEOPETUUECKUE 3HAHUSA I OLIEHKH (PU3UO0JIOTHYE-
CKOT'O COCTOSIHMSI PACTEHUI U IPUHATHUS YIPABICHYECKUX PEIICHU;

— c(OpMHpPOBATh y aCIHPAHTOB HABBIKH MMOATOTOBKHA Y4€OHO-METOIUYECKHUX
MaTepUaioB U MPOBEICHUS YUEOHBIX 3aHATHI MO0 (PU3HOJOTUH U OMOXHUMHU pacTe-
HUM.

2 llepeyeHb NJIAHUPYEMBIX Pe3yJbTATOB MO AMCIUIINHE, COOT-
HECEHHBIX C IVIAHUPYEMbIMH Pe3yJIbTATAMH OCBOCHUS 00pa30BaTeIb-
HOH MPOrpaMMbl

B pesyabTarte 0cBOCHMS IMCUMILIMHBI GOPMHUPYIOTCH CJIEAYIOIIHE KOMIIe-
TeHLNHU:

— YK-1 — crnocoOHOCTh K KPUTUUECKOMY AHAIIU3Y U OLIEHKE COBPEMEHHBIX
HAyYHBIX IOCTH)KEHHI, TEHEPUPOBAHUIO HOBBIX MU MpPU PEIIEHUH HCCIIeI0Ba-
TEJIbCKUX U MPAKTUYECKUX 33]a4, B TOM YHCJI€ B MEKIUCUUIUIMHAPHBIX 001aCTsIX;

— YK-2 — crtocoOHOCTh MPOEKTUPOBATH U OCYIIECTBIATH KOMITJICKCHBIE HC-
CJIEIOBAaHHU, B TOM YHCII€ MEKIUCIUIUIMHAPHBIE, HA OCHOBE LIEJIOCTHOTO CUCTEM-
HOT'O HAyYHOTO MHUPOBO33PEHUS C UCIIOJIb30BAHUEM 3HAHUI B 00JIACTH UCTOPHUH U
bunocodun Hayku;

— YK-3 — TOTOBHOCTh Y4aCTBOBATh B pab0TE POCCUMCKUX U MEKTyHAPOIHBIX
UCCJIEIOBATENbCKUX KOJIJIEKTUBOB 10 PELICHUIO HAYYHBIX U HAy4YHO-00pa30BaTesb-
HBIX 33]1a4;

— YK-5 — criocoOHOCTh MIIaHUPOBATH U PEIIATh 3a/1a4u COOCTBEHHOTO MPO-
(ecCHOHaIBbHOTO U JIMYHOCTHOTO Pa3BUTHS;

— OIIK-1 — crnocoOHOCTh CAMOCTOSITENIBHO OCYHIECTBIISATh HAyUYHO-UCCIE10-
BaTEIbCKYIO JIEATEIbHOCTh B COOTBETCTBYIOIIEH MPOPecCHOHAIbHON 00JIaCTH C HC-
M0JIb30BAHUEM COBPEMEHHBIX METO/IOB UCCIEAOBAHUS U HHPOPMALIMOHHO-KOMMY-
HUKALIMOHHBIX TEXHOJIOTHIA;

— I1K-2 — roToBHOCTH 000011IATh MOTYYEHHBIN 3KCIIEPUMEHTAIbHBINA MaTe-
pUajg Ha OCHOBE COBPEMEHHBIX HAYYHBIX JAHHBIX U CUCTEMHOTO MPEICTABICHUS O



MMPpOUCXOAAIINX B PACTCHUU (1)I/IBI/IOHOFI/I‘-IGCKI/IX 1 OMOXMMHYECKUX nmponeccax u
NpCACTaBIATh €T0 C IIOMOIIIBIO COBPCMCHHBIX I/IHqDOpMaLII/IOHHO- KOMMYHHKAIIUOH-

HBIX TEXHOJIOTHH,

— IIK-4 — BnajgeHne COBPEMEHHBIMH OMOPU3NIECKUMHI U OMOXUMUYECKIUMHU
METOJIaMH MCCIIEA0OBAHUS PACTEHUN U TBOPUECKH HCIOJIB30BaTh MX JJIs PEILICHUS
NPAKTUYECKUX 3a7a4 (PU3HOJIOTMH PACTEHUH;

— [IK-5 — crnocoOHOCTh OCYHIECTBIIATH COOP, aHAJIN3 HAYYHO-TEXHUYECKOM
uH(pOpMaIMKU, OTEYECTBEHHOTO U 3apy0eKHOT0 OIbITA IO TEMATUKE MUCCIEA0OBAHUS

B (pu3nosorny 1 OMOXUMHUH PACTCHUH;

—I1K-6 — cnocoGHOCTh IpenoaaBaTh JUCHUILUIMHBI (DU3UOIOTHS U OMOXUMUS
pacTeHul U pa3pabdaThIiBaTh COOTBETCTBYIOIINE YI€OHO-METOIUUECKIE MaTepHaIbl B
0o0pa30BaTeIbHBIX OPTAHHU3AIMAX BBICIIETO 00pa30BaHUs, JOMOJHHUTEIHLHOTO IMPO-
dbeccronanpbHOr0 00pa3zoBaHus, MPO(EeCCHOHATBHBIX 00pa30BATEIBHBIX OpTraHU3a-

USX

— I1K-7 — BnageHue MeTo/laMi U MHCTPYMEHTAIIbHBIMU CPEJICTBAMM, CIIOCO0-
CTBYIOIIMMU MHTEHCU(UKAIIMU TO3HABATEIBHOM IE€SITEIbHOCTH B (PU3UOJIOTUH U

OMOXUMUU PACTEHUM.

3 MecTo aucuuniannbl B cTpykrype OIl acnupantypbl

«DPuU3HO0A0THUs U OMOXUMUS PAaCTEHUI SIBISIETCA 0043aTENIbHOM TUCIUIUIMHOMN
BapuatuBHOM dYactu OIIOII BO mnoarotoBku oOydaromuxcst Mo HaIpaBJICHHUIO
06.06.01 buonornueckue HaykKu, HAPABICHHOCTh « PU3HOJOTUA U OMOXUMHUSI pacTe-

HUANY.

4 O0beM aucuumauHbl (108 yacoB, 3 3a4eTHBIX €AUHHIIHI)

Bunpsl yaeOHOM paboThI

OObeMm, yacoB

Ounas 3aoyHas

KonrakTHas padora 49 39
B TOM YHCIIE:
— ay/IMTOpHAsl [0 BUJaM y4eOHbIX 3aHATHHA 46 36

— JICKIAH 24 16

— npaktiyeckue (1abopaTopHbIE) 22 20

— BHEayIMTOpHAs 3 3

— 3a4eT

— 9K3aMEH 3 3

— 3alIUTa KypCOBBIX paboT (IIPOEKTOB) He mpengycmorpena He mpenycmorpena
CamocrosiTesibHas padora 59 69

B TOM YHCIJIC:

— KypcoBasi paboTa (IpoeKT)

He npenycmotpena

He npenycmotpena




. O6beM, yacoB
Bunbl yueOHOM paboThI
Ounas 3aouHas
— MPOYHE BUJBI CAMOCTOSTEILHON pabOThI 59 69
HUTo0ro no 1ucuumJInHe 108/3 108/3

5 Conep:xanue TUCUUILIAHBI

I1o nToram HN3y4acMOro Kypca 06y11a}01111/16051 CAaroT 5K3aMCH,

JTUCIUIUIMHA U3ydaeTcs Ha 2 Kypce, B 4 cemecTpe.

Conepskanue ¥ CTPYKTYpa IMCHUIJIMHBI 10 0YHOH (popMe 00yUeHUs
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MeTtomoJsiornyecKkie BONPOCHI (PU3UOJIOTHH U

onoxumum pacrenuii. O0BbEKTH ONOXUMHUU U PU-

3MOJIOTUM pacTeHuil - sykapuoruyeckue (¢GoTo-

Tpo(HBIE OpraHU3Mbl. Y HUKaJIbHbIE OCOOEHHOCTH

pacTUTENBHOrO OopraHusma: (GpoTo- U aBTOTPOd-

HOCTb. ABTOTPO(GHOCTb B OTHOIIEHUU YCBOEHUS

MHUHepaJIbHBIX 3JeMeHToB. Cnenuduka obmena | YK-1

3€JICHBIX PAaCTeHUH N0 CpaBHEHUIO ¢ Apyrumu op- | YK-2

raHu3MamH. YK-3

Kocmuueckast pons 3eneHoro pacrenusi. 3Hauenue | YK-5

1 ¢oroaBTOTpO(OB B co3naHUM U noaaepxkanuu ra- | OIIK-1 4 5 4

30BOro cocraBa armocgepsl, BogHoro, nouses- | [1K-2

HOT'O U KJIMMaTH4YecKoro pexkuma Ha miuanere. Op- | [1K-4

raHu3anus U KoopauHauus GyHkiuoHaneHex cu- | I1IK-5

cTeM 3eneHoro pacreHus. dusuko-xumuuecknid, | [TK-6

HKOJIOTUUECKUH M 3BOIOLMOHHBIN acniekTsl. Pu- | T1K-7

3UOJIOTHS U OMOXUMHUSI paCTEHUHN — TeOpeTHUecKas

OCHOBA paCTEHUEBOJICTBA U HOBBIX OTpaciieil ono-

TEXHOJIOTUH. MEeTo10I0rHuecKre OCHOBBI HCCIIe-

JIOBaHUU B OMOXMMHUHU M (DU3HMOJIOTUM PACTEHUI.

Crernuduyeckne METOIbI OMOXUMHUU U (HU3HOIIO-

run pacteHuid. CoueTaHue pa3iaMyYHBIX YPOBHEU
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uccienoBanus (CyOKIETOYHBIN, KIIETOYHBIN, Opra-

HU3MEHHBIN, OMOIICHOTUYECKHI) B OMOXUMHH H

($U3MOTIOTHH PaCTEHUIA.

OcHoBHbIE KOMIIOHEHTHI PACTHTEJILHOT0 Opra-

HHM3Ma U UX QyHKIUH. YTaeBojbl. OcoO0eHHOCTH

cocTaBa M MeTa0oJM3Ma YIJIEBOJAOB PACTCHHIA.

MoHnocaxapusl, UX CTPYKTypa ¥ B3aUMOTIpEBpa-

IICHUS, OCHOBHBIC IPEICTaBUTEIM. MOHOCaxapa,

Kak cyOcTpaThl JJIsi CHHTE3a JPYI'HX BEIICCTB.

®ochopubie >PUPHI  caxapo3bl HHYKJICO3H]-

mudocdaTsl - aKTUBUPOBAHHBIE (POPMBI YTIIEBO-

JI0B.  B3amMomnpeBpaiieHuss ~ MOHOCaXapuIOB,

SMUMEPHU3AIIHNS, ATbI0-KETO- 3oMepu3anus, (hoc-

domyTtazHble peakuuu. TpaHCKETONa3HbIE U

TpaHCcabA0Ia3HbIe peakiuu. OIUrocaxapuibl, X

COCTaB,C TPYKTYP3, OCHOBHBIC TPEACTABHTENH. | yrr- g

Caxapo3a; JIoKanu3ausi ee CHHTe3a U (PYHKIIHH. VK-2

[Tonucaxapupl: COCTaB, TUIIBI CBA3€EH, BETBICHHE. VK-3

[Tonucaxapusl 3anacHble UCTPYKTYpHBbIE. CTPYK- VK-5

Typa Kpaxmaya u ero aerpananus. OO6pa3oBaHue OINK-1

2 | KpaxMaJbHBIX3€pEeH B 3aracarolux opranax. JIu- TK-2 4 2 2 5

nuasl. O0mue CBOICTBa JUIMUIOB, KiaccupuKa- K-4

1S, HOMEHKJIaTypa. HachlmeHHbIe 1 HeHACHIICH- K5

HBIE JKUPHBIE KUCIOTHI: KJIacCU(UKAIIUS, CUHTE3, K-6

KaTa0oJIU3M U QYHKIIHUH. MK-7

Oco0eHHOCTH CTPOEHUS] HEHACHIIIEHHBIX KUPHBIX
KUCJIOT pacTeHuil. Penkue KUpPHBIE KHUCIIOTBHI.
Tpurmuuepuabl 1 ux ¢yHkuuu. [lonspHbie nu-
nuael: Gocdo- W TIUKOMUMUABI, UX POJIb B 00-
meHe. Crepousibl. OCOOEHHOCTH PACTUTEIbHBIX
CTEpOUIOB, PUTOCTEPUHBI. [ TMKO3UIBI, AITUITIIH-
KO3UJbI, 3(hUpBI CTepHHOB. buonornueckue MeM-
Opanbl, cneruduka pa3IuyHbIX MeMOpaH pacTH-
TETbHOU KIIETKH. AMUHOKHUCIOTHI 1 6enku. CTpyk-
Typa ¥ HOHHBIE CBOMCTBAa aMMHOKHUCIOT. [IpoTen-
HOTCHHBIE  aMMHOKHUCIIOTHEL. AMUHOCOCIUHCHUS,
CHHTE3UpPYEMbIE TIEPBUYHO U3 MHUHEPAITHHOTO
a30Ta U CUHTE3




n/m

Tewma.
OCHOBHBIE BOTIPOCHL.

@opMupyemMbie KOMIETEHIIHA

Cemectp

cax)

Buapl yueoHoii padoThl,
BKJIIOYASI
CaMOCTOSITEJILHYIO pa-
ooty
CTYIE€HTOB
U TPYAOEMKOCTH (B 4a-

TIpak-
THYe-
Jlexmmm | ckme
3aHs-
THS

Camo-
CTOSI-
TeNbHAS

pabora

AMUHOKHUCJIOT. Peaknum  nepeaMHHUPOBAHMUS.
KiroueBast posib IIyTaMHUHOBOM KHCIIOTHI B MeTa-
O0onuzMe aMuHOKHUCIOT. CemeilcTBa aMMHOKHC-
JIOT, KOTOpBIE MPOUCXOIAT U3 MUPYyBaTa, OKCalo-
anerara, 2-okKcoriayrapara, IIMKIMaTa U IpoayK-
ToB 1ukia KanpBuna. @yHKIIMN CBOOOAHBIX aMU-
HOKHCJIOT U aMHUHOKHCJIOT B COCTaBe OEIKOBBIX
MoJekyn. Peakuuu ne3aMUHUPOBAaHUA U JAeKap-
OOKCHJIMPOBAHUSA AMUHOKUCIOT. AMHUHOKHUCIIOTBI
KaK CyOCTpaThl CUHTE3a IPYTHX a30TCOJIEPKaIIIX
coenuHeHuil. HebenkoBble aMMHOKHCIIOTHI pacTe-
Huil. [lepBudHasi CTpyKTypa MOJIEKYJbI MOJTUIE-
tuaa (nentuaHas cBsizb. C- u N- KOHeIl mojaumnen-
tuaa). OuOpWILISpHBIE U TIOOYISpHBIE OCNKH.
Honnbie cBoiicTBa mojaunenTuaoB: pKa HOHOreH-
HBIX TPYII, U303JIEKTpUYEecKasi TOUKa. DIEMEHTHI
BTOPUYHOM CTPYKTYpHI OCJIKOB - O-Cridpaiib U f3-
CTpyKTypa. TpeTnuyHas W 4YeTBEpPTUYHAs CTPYK-
Typa OenkoB. Jlucynb@uaHble U BOJOPOJHBIE
CBSI3U, MIOHHBIE U THIPO(HOOHBIE B3aUMOICHCTBHSL.
Ponb oTAenpHBIX aMHUHOKHMCIOT B 00pa30BaHUH U
NOAJEP/KAHUU

IIPOCTPAHCTBEHHON CTPYKTYpbl OEIKOBOM Mouie-
KyJnbl. benkoBbele kommiekcsl. [lonstTue cyobenu-
HUlbl. YHKIIMOHAIbHAS KJIacCU(UKALINS OEJIKOB.
Hyxneotuns! u HykJIenHOBBIE KUCIOTHL. [TypuHo-
Bbl€ U MUPUMUIMHOBBIE OCHOBaHMs. Hykieo3uabl
U HYKJICOTUABL: CTPYKTYpa, CHUHTE3, (YHKIMH.
Hyxneosunnonudocdatel. uknnyeckue Hykieo-
TUABI U UX poiib. HykieoTuaHbsie KopepMeHThl U
MEPEHOCUYUKHU COETMHEHUHN, UX OCHOBHBIE THUIIbI U
O6uonornyeckoe 3HaueHue. HykiienHOBBIE KHC-
JIOTBI: TIEpBUYHAS CTPYKTYpa, HYKJICOTUIHBIA CO-
ctaB. Bropuunad u tpernunas crpykrypa JJHK.
Crpykrypa PHK. Tunet PHK (uadpopmanmonnas,
TpaHCHOPTHasA, pubocomainbHasi). BemecTsa cre-
UAIU3UPOBAHHOTO OOMEHa pacTeHHil (BTOpWY-
Hble MeTa0oyuThl). OCOOCHHOCTH COCIMHCHHMIHA,
KOTOpBIE€ OTHOCST K BTOPHUYHBIM METaOOJIHTaM.
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OCHOBHBIE KJIACCHI BTOPUYHBIX METaOOIUTOB:
CTpOEHHUE, KiacCUu(UKaLus U paclpoCTpaHEHHE.
AJnKanouJpl: TMPOTOANKAIOUABI, IICEBI0ANIKAIIO-
U/1bl, UCTUHHBIE ankaiou]pl. OCHOBHBIE TPYIIIbI
UCTUHHBIX alKanouaoB. M3onpeHounas! (TeprieHo-
uzbl). OCHOBHBIE IPYMIIBI U30MPEHOUIOB (MOHO-,
CECKBHU-, - TPU- U TETPATEPIEHOUIbI, TOJIUMEP-
Hble H30npeHoubl). KapoTuHOMIBI: XUMUYecKas
pUpoJia U CTpOCHUE, (PU3UKO-XUMHUYECKHE CBOMI-
ctBa. @DeHonbHble coeauHeHUs. OCHOBHBIE
rpynnbl  (GEeHONBHBIX COCOUHEHUH ((eHOIOKHuC-
JI0THI, PEHUIMPONIAHOUABI, CTHIILOEHBI, (DJIABOHO-
U/IbI 1 N30()IIaBOHOMIBL,

HOJMMEpHbIE (PEHONbHBIE COEAUHEHUs). MuHop-
HBIE KJIACCHI BTOPUYHBIX MeTaboiuToB. Hebenko-
Bbl€ AMUHOKHCIIOTBI, IIMAHOTEHHbIC TJIMKO3M/IbI,
cepocoeprKallie MIUKO3UAbl (TIIF0KO3UHOJIATHI),
pacTuTeNbHbIe AaMUHbI, HEOOBIUHBIE JTUITHUIBI (KUP-
HbIE€ KUCJIOTHI, IUAHOJIUIN/IbI), O€TaNINHbI, OJIHa-
LIETWJICHOBBIE TPOU3BOJAHBIE, AJKaMHIbI, THO-
¢denpl. OCHOBHBIE MPEACTABUTEIN BTOPUUYHBIX CO-
€AMHEHNH Ka)KJI0T0 KJIacca U UX PaclpoCTpaHEHHE
cpenu pacTeHui pa3HbIX BUOB. [yt OnMocuHTe3a
OCHOBHBIX KJIACCOB BTOPHYHBIX METaOOJUTOB.
[IpenmecTBeHHNKN OMOCUHTE3a BTOPUYHBIX METa-
601MTOB. TOUKH «OTBETBJIEHUS» BTOPHUYHOTO Me-
Taboau3Ma OT nepBUYHOro. Moaudukanuu BTO-
PUUYHBIX METaO0JINTOB (ITTMKO3WIMPOBAHUE, TH-
POKCHJIMPOBaHHE, METOKCUIMPOBAHUE, METHIIUPO-
BaHME). DH3UMOJIOTHsl CUHTE3a BTOPHUUHBIX MeTa-
60muTOB. OCHOBHBIE (PEPMEHTHI OMOCUHTE3A
QJIKAJIOUJIOB, M3OMPEHONIOB, (DEHOJIBHBIX COEIH-
HEHUH, NX XapakTepucTuka. JlyonupoBanue myTeu
CHHTE3a BTOPUUHBIX MeTabonuToB. HemeBanoHar-
HBIM IIyTh CHHTE3a U30IMPEHOUIOB, €ro JIOKaIu3a-
nus 1 3HaueHue. DOEpMEHThl U MEXAaHU3MbI MX
neicTBus. XapaKTepucTrka (pepMEeHTOB KaK BbICO-
KOCTIELIMAIM3UPOBAHHBIX OEJNKOBBIX KaTajau3aro-
poB. Anudarnueckas M MPOCTETHYECKas YacTH
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depmenrta. KodakTopsl (epMEHTHON peakiuu.
OHepreTuyeckass OCHOBAa KaTajlu3a: AaKTUBHBIN
nentp pepmenta. CnerduyuHocTs AeictBus dep-
MeHTOB. depmeHTHast kuHeTuka. depMeHT-cyo-
CTpPaTHBIA KOMILIEKC. YpaBHeHHME Muxasnuca-
Mented. Bennunnsl KM 1 Vmax, ux Onosoruue-
ckuit cmbicn. arubupoBanue ¢epmenToB. [leii-
ctBue pH u TemnepaTypsl Ha CKOpPOCTb (epPMEHT-
HOM peakunu. KOHKypeHTHOE, HEKOHKYPEHTHOE U
HeoOpaTUMoe UHIMOUpoBaHUe. MexaHU3Mbl pery-
s (pepMEeHTHOW aKTUBHOCTU. Perymsmus mo
HOPUHIUITY 00paTHOM CBSA3M: aKTUBALMSI U HHTUOH-
poBaHue. Aiocrepuueckast perynsuus. MHIyk-
s U pernpeccus cuHresa. M303uMbl 1 KOH(OP-
Mepbl. PerynnpoBanue ¢ yuacTueM NPOTEMHKHUHA3.

PacTturenbHas kiaerka. OCOOEHHOCTH CTPOCHMS,
CTpPYKTypHass M (YHKIMOHAJIbHAs OpraHu3alus
pactuTenbHON KieTkH. CHUMOHMOTreHHas TMIIOTe3a
BO3HMKHOBEHHsI PACTUTEIBHOM KIETKH. Snapo.
OcoOeHHOCTH OpraHu3alM  SJEpHOr0 TEeHOMa
pacrenuii. CTpykTypa TreHOMa, MOJIUMOPHUIM
pacturensHoi JJHK. KonuitHOCTB pa3HbIX TEHOB U
yuactkoB JIHK. ITnactuanas cucrema. Tumnsl 1a-
CTH]l, OCOOCHHOCTH CTPOEHUs, OHTOreHe3. [ eHoM
mnactuna. [IpokapuoTnyeckne 4epTbl M KOIMMM-
HOCTb IUIACTUHOTO reHoMa. benku, koaupyemsle
IJIACTUAHBIM T€HOMOM. Pa3MHOKEHHE U HACIEN0-
BaHue IUIacTuA. Mutoxonapun pacreHuil. Oco-
OCHHOCTH CTPOEHUSI MUTOXOHAPUN PpaCTEHHH.
OCOOEHHOCTH CTPYKTYpbl MHUTOXOHAPHAIBEHOTO
resoma pacreHuid. IIpokapuoTnyeckue 4epTsl U
pasMep MHUTOXOHAPUAIBHOTO I'€HOMa PAacTCHUM.
benku, xKonupyemble MHTOXOHJIPHUATIBHBIM T'€HO-
MoM. OcoOeHHOCTH CUHTe3a OelKa B MHTOXOH-
npusix.  IlepeHoc reHernueckoro Marepuana
Mexay opraneuiamMu. CoBmecTHas paboTa Tpex
reHOMOB. MeMOpaHHbIE CUCTEMBI PACTHUTEIbHOM
kietku. [Inazmanemma, Tonommnact, D11P, anmapar
I'onp k. OcOOEHHOCTH CTPOSHUS TUIa3MaJIEMMBI.

YK-1
YK-2
YK-3
YK-5
OIlK-1
[1K-2
[IK-4
IK-5
[1K-6
[K-7
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TpaHCIIOPTHBIE CUCTEMBI IUIa3MaIEMMBl, IPOTOH-
Hasl SHEpPreTUKa TPAHCHOPTHBIX cucteM, H+-AT-
®a3a P-tuma. OcoOEHHOCTH CTPOEHHUsS TOHOILIA-
cra. TpancnopTHele cuctemsl ToHomiacra. H+ -
AT®aza V-tuma, nupodocdaraza. IHaoMIa3Ma-
TU4Yeckuil petukynym (OP) pacTuTenbHOM KIETKH.
lepoxoBarslii u raagkuii DP. Paznuuneie GpyHK-
LHUOHAIbHBIE y4acTKM pactutenabHoro OIIP.
Oynkuuu O11P.

Amnmnapar [Nonsmxu (AT). Crpykrypa AI'. Tpanc-
MOPTHBIE BE3UKYJIbI, TUKTHOCOMBI, Ty3bIPbKHU. [[Ba
OCHOBHBIX HAINPAaBIICHUsI TPAHCIOpPTa - IUIa3Ma-
JemMma U Bakyousib. OCHOBHBIE TPAHCIIOPTUPYEMBIE
BelecTBa. Bakyons. JIutnueckuii n 3anacaroimuii
THUIIBI BAKYyOJI€H. beKoBbIe MapKephl TUIIOB BaKy-
oneil. BozHukHoBeHue Bakyouelt de novo. Tpanc-
IIOPT BEILECTB B 3aacarolye 1 JINTUYECKHUE BAKY-
oy (CIUsHME BE3MKYJ, aBTO(arus BE3HKYN).
DyHKIHUH BaKyOJISIPHOU CUCTEMBI KileTKu. L{nroc-
KEJIET PACTUTENBHON KIIeTKU. CTPYKTypa IIUTOCKE-
neta. AKTHH U TYOYJIHH, X OJMMEpU3aIHs U Je-
nonumepusanusi, G-aktud u F-aktun. benku, ac-
COLIMMPOBAHHBIE C IUTOCKEIETOM. Y 4acTHE aKTH-
HOBBIX (DUTTAMEHTOB BO BHYTPUKJIETOYHBIX JIBUKE-
HUSX. Y4acTHe IMTOCKEJeTa B JBI)KEHUU U 3a-
KpEIUIEHUN OpraHesul. Poibs muTockenera B CHH-
Te3€ LEJUIFOJIO3bl. Y4YacTue LUTOCKENeTa B Ipo-
necce nenenus kietku. Knerounas crenka (KC).
VYrneBogHbIE KOMITIOHEHTBI KJIETOYHOM CTEHKH.
[lenmrono3a, TeMULEIUIIONO3bI, NEKTUHBL. Kai-
no3a. CTpyKTypHbIE O€NKH KJIETOYHOW CTEHKH.
OynkuuoHanbHble 6enkn KC: skcnancunsl, dep-
MEHTBHI.

[lepBuuHas u BTOpuYHas KJIeTOYHas CTeHKa. JIur-
HUHBI, BOCKa, KyTHH, cyOepuH. Ilmazmonecmbl
(IT1H), nx crpoenune. KonuuectBo miaazmoaecM Ha
pa3HbIX y4acTKaxX KJIETOYHOM CTEHKU U B Pa3HbIX
TKaHsX. TpaHCIOPT BEWIECTB MO IUIA3MOJECMAM.
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JIBa TuIa CTpOEHMSI KJIIETOUYHOM CTEHKU Y MOKPHI-
TOCEMEHHBIX pacTeHui. OOpa3oBaHKe KIETOYHOU
CTeHKH. buocnHTe3 MUKpODUOPHILT LIEITUTIOTIO036I U
ux camocbopka. Ponp anmapara 'onpmpxu B Ouo-
cuHTese anemMeHToB marpukca. Oynkiuu KC: xap-
KacHasl, 3alllMTHas, TPAHCIIOPTHAs, PETyIATOPHAs,
curHanbHas. Onurocaxapuabl. OHTOrEeHE3 KIETKU
pactenus. CTaauu OHTOTeHe3a: JEJIEHUE KIIETKH,
pPOCT KJIETKH pacTshiKeHueM, TudQepeHpoBKa,
cTapeHue U cMepTh. KieTouHbli (MUTOTHYECKHIA)
ki, EI'O ¢a3pl. AnonTo3 pacTUTENBHBIX KIETOK
— nporpammHas rudens kiaeTku. CUrHasbl ¥ Mexa-
HU3MEI aronTo3a. Kitetku pacrenuii in vitro. Jle-
nuddepeHnranus pacTUTEIbHOM KIETKH 1n Vitro u
¢dbopMHpoBaHUE TONMYISIIHUUA TPOIUPEPUPYIOIIHX
kieTok. CTpykTypHbIe U (DYHKIIMOHAIBHBIE OCO-
OCHHOCTH KJIETOK pacTeHWH in vitro. I'eTeporen-
HOCTh M aCUHXPOHHOCTbH MOMYJISILIUU KJIETOK pac-
TEHUN BHE opraHus3Mma. M3oimpoBaHHBIE TPOTO-
MJIACTHI KJIETOK pacTeHui. Mcnoap30BaHue KIIETOK
pacTeHui in vitro Kak MOJEJIbHON CUCTEMBI B (u-
3MOJIOTHYECKUX HCCIIEOBAaHUAX U B OMOTEXHOJIO-
TUU

Buo3HepreTuka pacTHTeIbHOIO OpPraHM3Ma —
¢orocunre3. 3HaueHue ¢GOTOCHHTE3a B TpPAHC-
¢dopmanuu BemecTBa U 3Hepruu B npupoae. du-
3UKO-XUMHUYECKasi CyITHOCTh Iporecca (poTocuH-
T€3a M €ro 3HaU€HUE B SHEPreTUUYECKOM U IIaCTH-
yeckoM oOMeHe pacteHus. JIucT kak opran ¢goro-
cunte3a. CTpyKTypHO-(GYHKIIMOHATBHAS OpraHU-
3anust GOTOCHHTETHYECKOTO anmapara. OCHOBHBIE
noKa3aTea MeE30CTPYKTYphl JIUCTAa. JIEMEHTHI
CTPYKTYPBI MOJIEKYJIbI XJIOPO(HIIa, OTBETCTBEH-
HbI€ 32 (DYHKIIMIO MOTJIOLICHHUS, 3allaCaHus U Ipe-
00pa3zoBaHusl SHEPTUU B Tporiecce (PoTocuHTE3A.
Posb xapotuHOMIOB B (hoTocuHTe3e. IlepBuuHbIe
npouecchl (POTOCHHTE3A, UX CTPYKTYPHO-PYHKIIH-
OHasbHasA opranuzauus. [Ipencrasnenue o ¢oro-
CHHTETHYeCKOH enuHuie. CoBpeMEeHHBIE MOJIEIN

YK-1
YK-2
YK-3
YK-5
OI1K-1
[1K-2
[1K-4
[1K-5
[1K-6
[1K-7
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CTPYKTYpPHOM OpraHu3allud pEeaKkLUUOHHbIX LIEH-
TPOB OaKkTepuid M BBICHIUX pacTeHUl. MexaHu3M
peoOpa3oBaHus 3JIEKTPOMAarHUTHON SHEPrUU B
SHEPTUI0 Pa3JeNICHHBIX 3apsSloB B (OTOXHMHYE-
CKUX IEHTpax. DIIEKTPOH-TPAHCIIOPTHAS LEeTb (Ho-
TocuHTe3a. lluknuyeckuid, HELMKIMYECKUNH U
MICEBAOLMKINYECKUA SJIEKTPOHHBIM TPaHCIOPT.
Cuctembl peryisiiuu HUKINYECKOTO M HELUKIH-
YECKOr0 3JIEKTPOHHOIO TpaHcmnopra. PoTocuHTe-
tuyeckoe gochopunupoanre. OCHOBHBIE THIIHI,
uX (U3NOJIOTHUECKOE 3HAYCHHE, MEXaHU3MBI pe-
ryJsauud. MeXaHu3Mbl 3HEPreTUYecKOoro Comps-
JKEHUS TPAHCIIOPTA JIEKTPOHOB U cuHTe3a ATO.
KoneuHble poIyKThl CBETOBOW U TEMHOBOH (ha3bl
¢dorocuHTe3a. XUMHU3M IPOLECCOB aCCUMMIISLIUU
yraepoaa B ¢orocunTese. Mcnonb3oBanue mpo-
JyKTOB CBETOBOM CTaJUM /Il aCCUMMWJISILIUU yTJIe-
KUCIOTHL. PyOucko: conepxanue ¢epMeHTa,
CTpyKTypa, QyHkuuu, perynsuus. [lukn Kanb-
BHHA, OCHOBHBIE (DEPMEHTHI U MEXaHU3MBI PETyIIsi-
nuu nukia. @oroasixanue. OOI1-kapOokcuasa,
€e XapakTepucTuka u jokanuzanus. [{ukn Xstua—
Cnrka—KapnunoBa, ero (yHKIIMOHAJIbHOE 3HAUe-
Hue. Opranuzanus Ipouecca acCUMWIILMM B
KJIeTKax Me3o(uiia U OOKIagKU: OCOOEHHOCTHU
CTPOEHUS XJIOPOIUIACTOB U peakluii poTocuHTE3A.
®otocunre3 y CAM- pacteHuit: 0COOEHHOCTH Op-
TaHW3aluu Tpollecca 3aracanus SHePTuu U (HUK-
caliy yrieKucI0Thl BO BpeMeHH. TpaHcnopT npo-
JTYKTOB (DOTOCHHTE3a U3 XJIOPOIUIACTA: YEITHOUHBIE
CUCTEMBl BbIHOCA. MeXaHU3Mbl, KOHTPOJIUPYIO-
mue obMeH MeTaboIuTaMH MEXAy XJIOpOIlia-
CTaMHd ¥ IHTOIJIA3MAaTHUECKOW (Hha30i KIIETKH.
[IpeBpaienus caxapoB B LUTOIIA3ME U LIUTO30JIE;
3armacHble M TPaHCHOPTHBIE (HOPMBI Caxapos.
Bxnrouenue yrieposia B aMMHOKHUCIIOTHI. ACCUMU-
JIALMS YTJIEKUCIOTHI B JIUCTE. JIeficTBUE BHEITHUX
(akTOpOB (MHTEHCUBHOCTH U KaY€CTBO CBETA, (O-
tonepuos, konneHTpauus CO2, O2, remneparypa
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5} -
E l;ll/ll)jg_ Camo-
= Texwn | ckne | o 00
g- TeIbHAas
=] 3 a6ota
TUA
u 1p.) Ha poTocuHTE3. Pa3znuune B KpUBBIX 3aBH-
CUMOCTH CKOPOCTH aCCHUMMJISILIMM OT KOHUEHTpa-
uuu CO2 u O2 B razosoii cpene y C-3 u C-4 pac-
tenuil. KBantoBeIil Bbixo (orocunrtesa. Tpanc-
nopt CO2 x mectam (pukcanuu, posib KapOoaHTUI-
pa3bl. YCTbUYHAA U KJIIETOYHAS IPOBOJAUMOCTD IS
CO2 B 3aBHCHMOCTH OT BHEITHHUX (DAKTOPOB U BO3-
pacTa JIMCTA.
BuosHepreruka pacTUTeIbHOr0 OpraHu3Ma -
abIxanue. GepMeHTHbIE CUCTEMBI JbIXaHus. | u-
konu3. OCHOBHBIE ()epPMEHTHI CHUHTE3a M THAPO-
Ju3a caxapo3bl M Kpaxmana. ['Mkonus u riroko-
HeoreHe3. OCOOEHHOCTH TJIMKOJIM3a Y PACTEHMM.
OxucnuTenbHbI neHTo30(gochaTHI MUK, €ro
perymsinus. KoMmapTMeHTanus 1ydKia B KJIETKE U
ero poiib B MetabonusMme pactenuil. [lukn tpukap- | YK-1
O60HOBBIX KuCIOT. DepMmeHTaTuBHBIE peakuuu u | YK-2
perymsanusa nukia. OcoGeHHocTH 1uKiIa Tpukap- | YK-3
OOHOBBIX KHCIOT B pacTeHusx. I'nmmokcunatHeii | YK-5
5 UK. [ TTHOKCHCOMBI M TNIMOKCUIATHBIN UK. J{p1- | OTIK-1 4 5 5 5
XaTellbHAsT JJIEKTPOHTPAHCIOPTHAS 1enb. Mexa- | [1K-2
HU3M 0Opa3oBaHusl TpaHcMeMmOpaHHoro mnpotos- | I1K-4
HOTO TpajiueHTa B Ipoliecce ieKTpoHHoro tpaHc- | [1K-5
nopta. Ocobennoctu OTLl neixanus pacrenuid. | I1K-6
OxkucnurensHoe dochopunupoanue. Cospemen- | [1K-7
HbIE NpeCcTaBiIeHus: 0 MexaHu3me cunre3a ATO.
OYHKIMY AbIXaHUS y pacTeHUN. DIEeKTPOHTPAHC-
MOPTHBIE LENU IUIa3MajeMMbl, SHIOIUIa3MaTHye-
CKOT'O peTHKYyJymMa, MUKPOTEJell, UX CTPYKTypa U
dbyukun. 3MeHeHrs B MHTEHCUBHOCTH U TYTAX
JILIXaHWsI B OHTOTE€HE3€E U TIPH IeUCTBUH (PaKTOPOB
CpeJBl.
. VK-1
Bonooomen. KonmuuectBo motpebisiemoit pacte- VK-2
HHEM BOJIBI, CONEPIKAHNE BOJIBI B KIETKAX, TKAHAX | /1. o
g | 1 opramax. MomnekynspHas CTpyKTypa U Guzude- VK5 | 4 5 2 5
CKHE CBOMCTBa BOJbI. B3amMoaencTBue MOJEKYI OIK-1
BOJIBI M OMomonauMepoB, Tuapataius. CocTossHHe MK-2
BOJIbI B KJIeTKE. Boaa, Kak CTpYKTYpPHBIM KOMIIO- K-4
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HEHT PaCTUTENIbHOM KJIETKH, €€ yJacTue B OMOXH-
MHUYECKMX peakuusx. TepMoauHaMUYecKHue oKa-
3aTEJIM COCTOSIHUSL BOABI: AKTUBHOCTB BOJIBI, XUMHU-
4ecKMil M BOJHBIM noreHuuan. CocTaBisrolue
BOJHOIO IIOTEHIMANAa KIETKH: OCMOTHYECKH,
MaTpUYHBIA IOTEHLUAJ, INOTEHLHUAN [JaBJICHMS.
I'pagueHT BOOHOrO NOTEHIMAIA KakK JBHKYILIAs
CWJIa TOCTYIUICHMsI M NepeaBrkeHus Boapl. Oc-
HOBHBIE 3aKOHOMEPHOCTH IIOTJIOIIEHUS BOJBI
KJIIETKOM: B3aMOCBS3b MEX1Y U3MEHEHUSAMU BOJ-
HOTO IOTEHIMana KJIETKH, BOJAHOIO IOTEHIMAJIA
pacTBOpa ¥ BOAHOIO IIOTEHIIMAJIA JaBJIeHUs. AKBa-
MOpUHBI (OEJIKM BOJHBIX KAHAJIOB), UX CTPYKTYpa,
OPUHIUI paOoThl. AKBAaNOPUHBI IIa3MajIeMMbl U
TOHOILIACTA, UX POJIb B IO AEPKAHUH BOJIHOTO Oa-
naHca BoAbl. TpaHcnopt Boabl o pacteHuro. Ko-
PEHb KaK OCHOBHOM OPT'aH IOIVIONICHUS BOABI.
MexaHusM pagualbHOrO TPAHCIOPTa BOJBI B
KopHe. Posb pu3ozepMbl M SHIOAEPMBI B 3TOM
npouecce. IlocTymienne BOAbl B COCYABI KCH-
nemsel. KcniieMa — OCHOBHasi TpaHCIIOPTHASI Maru-
CTpaJIb JBUXXCHUSA BOJHOTO TOKAa B CHUCTEME
«oYBa - pacTeHue - atMocdepay. XapakTepu-
CTUKA «HUKHEr0» U «BEPXHET0» JBUTATEIIEU BOJI-
Horo Toka. KopHeBoe naBieHue. Boigenenue Boasl
pactenueM. I'yrranus, «wiauy» pacreHuidl. TpaHc-
NUpauysl U €e posib B KU3HMU pacreHnid. Kommye-
CTBEHHBIE T10KA3aTelI TPAHCIIUPALIUNA: UHTEHCUB-
HOCTb, IPOAYKTHUBHOCTb, TPAHCIIUPALIMOHHBIN KO-
3pGUIMEHT. YCTbUYHAsA U KYTUKYJISpHAs TpaHC-
nupauysd. CTpoeHue ycTbUIl y ABYIOJIbHBIX U OJ1-
HOJIOJIbHBIX PACTEHUMN, MEXaHU3M

YCTBbUYHBIX ABM)KEHUH.

[IK-5
I1K-6
[K-7

ITocTynieHne ¥ TPAHCIIOPT MMHEPAJIbHBIX Be-
mecTB B pacteHun. CosiepKaHue U COOTHOLIEHUE
MUHEDPAJIBHBIX 2JIEMEHTOB B II0YBE U PACTCHUSX,
KOHIIEHTPUPOBAHUE 3JIEMEHTOB B TKaHAX pacTe-
HUs. DyHKIMOHATIBHAS KiacCU(UKALUs HIIEMEH-
TOB MHHepanbHOoro nutanus. Kopenb kak opran

YK-1
YK-2
YK-3
YK-5
OIlK-1
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HOIJIOUIEHUS] M TPAaHCIIOPTAa MUHEPAIBHBIX 3Jie-
MeHTOB. [loryomenne HOHOB U UX IEPEABUKCHHE
B KopHe. Kierounast crenka kak (asa 1 qBuxe-
HUs MOHOB. IToHATHE cBOOOIHOrO HMpOCTpaHCTBA
(CII): Bonnoe u monnanoBckoe CII, omenka ux
pa3MepoB. MexaHu3Mbl nocTymieHus: HoHoB B CI1
Y 3Ha4Y€HHE 3TOr0 3Tara NorioneHus. TpaHcnopt
MOHOB 4epe3 MeMOpaHbl; ITBUXKYIIHUE CHIIBI Mepe-
HOCa MOHOB. IlaccUBHBINM U aKTUBHBIA TPAHCIIOPT
MOHOB. ['palMeHT JIEKTPOXUMUYECKOTO ITOTCHIIN-
ajia MOHOB BOJIOPOJa — SHEPreTH4ecKasi OCHOBA aK-
TUBHOT'O IIEPEHOCAa MOHOB 4Yepe3 IUIa3MalleMMy.
Mopnenu MnocTylieHHss MOHOB B KOpPEHb, TpaHC-
[IOPT MHUHEpaIbHBIX BEILECTB B KCHIEMY. AroO-
IJIACTHBIA M CUMIUIACTHBIM IyTh. B3aumoneii-
CTBUE U PEryJISILMsI CUCTEM TPAHCIIOPTa MOHOB W3
Cpezbl B KOPEHb U 3arpy3KH KcuieMsl. Crienugpuka
paznaIbHOrO TPAHCIIOPTa MUHEPAIBHBIX JIEMEH-
ToB. CuHTeTH4eckast GyHKIus KopHs. CBs3b MO-
CTYIUJIEHUS U IPEBPAIECHHS HOHOB C MPOLECCaMU
JbpIXaHus. Perynsuus mnoCTymjaeHUsT HMOHOB Ha
YPOBHE ILIEJIOT0 pacTeHusi. Posb Makpo3IeMEHTOB.
A30T. OcoOeHHOCTH a30THOrO0 0OOMEHa pacTeHHIl.
Hcrounuku azora g pacTeHud. MuHepanbHbIE
dbopMbI a30Ta, UCHOJb3yeMble pacTeHUsIMH. Du-
3M0JIOTHYECKHE

0COOEHHOCTH MOCTYIUICHUSI ¥ BKJIIOUEHUS B 0OOMEH
aMMHA4YHOTO M HUTPATHOTO a30Ta. XapaKTepH-
CTHKa CHUCTEM TpPAHCIOpPTa HUTpaTa U aMMOHHS.
BunoBas crnenuduka ycBoeHUs pa3HbIX (opMm
azota. CumOunoTHueckas (uKcalus MOJIEKYISIp-
HOT'O a30Ta: MEXaHU3MBbl BOCCTAHOBJIEHNUS, UCTOY-
HUKA DHEPTMM W BOCCTAHOBHUTENHU. XapaKTepH-
CTHKa M (DYHKIIMOHUPOBaHHE HUTporeHasbl. Boc-
CTaHOBJIEHUE HUTPATOB pacTeHusMu. Hurtpar- u
HUTPUTPEAYKTa3a: CTPYKTypa (pepMEeHTOB, JIOKa-
JU3anus, peryssius akTUBHOCTH U cuHTe3a. Kon-
CTUTYTHBHAsT W UWHAyHHOENbHAs HHUTPOTreHa3a.
OTanbl BOCCTAHOBJICHHSI OKUCJIEHHOTO a30Ta M UX

[1K-2
[1K-4
[IK-5
[1K-6
ITK-7
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perynsnus B KJIETKE in Vivo. AJbTEpPHATUBHBIC
IyTH YCBOCHMS AMMOHMHHOIO a30Ta; JIOKalIH3a-
1S PeaKLUi B KJIIETKE U XapaKTepUCTHKA (pepMEH-
TOB (TJIyTamMaTAEeruAporeHasbl, INTyTaMUHCHUHTE-
Ta3bl, [NIyTaMaTCUHTa3bl). ACCUMWIALMS a30Ta B
xJioporacre, cBs3b ¢ porocunre3om. [lyru yco-
€HHsI BOCCTAHOBJIGHHOTO a30Ta y 000O0BBIX. Ype-
ubl. 3amnacHele U TPAaHCIOPTHBIE (HOPMBI MHUHE-
PaIbHOTO M OPraHMYECKOT0 a30Ta B 3aBUCUMOCTH
OT WCTOYHMKA a30THOro mnutaHusa. Hakomnenue
HUTpAaTa B TKaHAX U ero myisl. Kpyrosopot a3ora
no pacreHuro, peyruiausanus asora. Cepa. Ilo-
CTYIUJICHHE CEpbl B pACTEHUE, PEAKIIUN BOCCTAHOB-
JICHUS] U acCCUMWJISIIUU; aneHo3uHpocdocynbdar
(ADC) dochoanenozundochocynppar (PADC).
OCHOBHBIE COEJUHEHHUS Cepbl B KIETKE, yda-
CTHE B OKUCIUTEIbHO-BOCCTAHOBH- TEJIb HBIX pe-
akuusx. [ myratuon, tnodeppenokcut, putoxena-
TUHBI, UX (QYHKIUU y pacTeHuil. OpraHuueckue
COEJIMHEHUS OKHCIIEHHOU CEPBI.

®ochop. Dopmbl MUHEpaIbHOTO (ocdopa B TKa-
HAX, UX cojepxkaHue u QyHkuu. OcoOeHHOCTH
noctyrieHus ¢ocdopa u TpaHCIIOPTA €ro COeH-
HeHMH B pacTeHMH. PopMBI MUHEpATIBHOTO (hoc-
¢dopa B TKaHAX, uX pyHKIuU. OcHOBHBIE pochop-
coJiepKalliie KOMIIOHEHTHI KJIETKH, UX poJib. 3a-
nacHeie popMmbl hocdopa. KommaprMmenrtanms
coeauHenuit gpocopa. Poas ocdopa B perynu-
poBanuu aktTuBHOCTU (hepmenTtoB. Kanuii. Conep-
KaHWE U pacupeiieNieHHe Kalus B KJIeTKe, TKaHIX
¥ OpraHax pacTeHHUS; €ro HUPKYJISAIHS U PeyTHUIH-
3aIus, XapakTepUCTHKA cucTeM Tpancmopra K nx
¢ynkiuu B pacrenuu. Pons K' B nommepxkanuu
noteHuana Ha memOpanax. Kamuit u romeocras
BHYTPUKJIETOYHOW M TKAHEBOW cpelbl (MOHHBIN
6ananc, pH, ocmoperynsius, rugparanis U KOH-
dbopmarus MakpoMosiekyi). Ponb kanus B peryns-
i pepmentHbIx cucreMm. Kambrmii. Hakome-
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HUE, (POPMBI COeTMHEHHH, OCOOCHHOCTH MOCTYII-
nenns u nepememenns Ca®* mo pacrenmo. Kon-
neHTpanus u pacupenenenue Ca’* B cTpykTypax
kinetku. CurnanbHas pons Ca?t XapakTepucTuka
MeMOpaHHBIX cucTeM Tpancnopta Ca?* ocobenHo-
CTH UX PETYIAINN U ponb B popmuposannn Ca’*
curHana. CTpyKTypHasi poJib KajJbLusl B KJIETOY-
HoH cTteHke. Maruuii. CoepkaHue U COeUHECHUS
MarHusk B TKaHSAX pacTeHWH. 3amacHbie (GOpMbI
Mg?" ero peyTunusanus u nepepacnpesieicHie B
pacTenun. 3HaueHue cBs3M Mg?'c amenosuHpoC-
dbaraMmu u (GocHOPUIUPOBAHHBIMH CaXapaMH.
OyHKMu Maraus B potocuHTe3e. Maruuii Kak ak-
TUBATOp (DEPMEHTHBIX CHUCTEM; POJIb B CHHTE3E
amuaoanmin-TPHK u B pyrxnmonupoBannu pubo-
coM. MukpoanemeHTbl. CBOMCTBA TSHKENBIX Me-
TaJUIoB, onpenestonme ux pois B DTL porocun-
T€3a U IbIXaHUs U IPYTUX PEIOKC- PEAKIMIX.
Kene3o: 1ocTymHOCTh B OYBE, BAJIEGHTHOCTD I10-
riomaemMoi Gopmsal, poib MUKOpU3bl. OCOOEHHO-
CTH MOCTYIUIEHHUS KeJie3a Y IBYAOJIbHBIX U OJHO-
JOJIbHBIX pacTeHui. CoeIMHEHHUs XKele3a; pacipe-
JIeJIEHHEe TI0 KOMITAPTMEHTaM KJIETKU U B
pactenuu. Kommiekcsl jxenes3a B 6eiaKax peJoKc-
nernen u apyrux dpepmentax. Menp: Coneprxanue
U pacrnpelie]ieHUue B KIETKE U TKAaHSIX. Y4acTue B
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX  IpOLEccax
IeixaHus U porocunTe3a. OyHKINH
IIUTO30JIBHBIX OKCHJA3 (ackopOaT-, peHo- u aua-
MUHOKCHIa3). Mapranen: AKTUBUpPYEMbIE UM
(dbepMEeHTHBIE CUCTEMBI, €r0 CIIeNU(PUIHOCTD, KaK
koakropa. Ponp Mn2+ B (yHKIIMOHHPOBAHUU
®C-2. Monmubnen: [ToTpeOHOCTE B 2JIEMEHTE; €ro
3Hau€HUE U1 MPOLECCOB YTWIM3ALMM a30Ta
cpenpl. MonteprH U QYHKITMOHHPOBAHUE HUTPO-
reHasbl U HUTpaTpenykrassl. Llunk: CTpykTypHas
pOJIb B MOJACpKAHUU (PEPMEHTHON aKTUBHOCTU U
npu cuHTe3e Oenka. Zn-cojaepikamue GepMeHTHI:
KapOoaHrupasa, cynepokcuaaucmyrasa (COJL).

17




Buapl yueoHoii padoThl,

=
E BKJIKOYas1
g CﬁMOCTOﬂﬁTe.]IbHyIO pa-
= oTy
H = CTY/IeHTOB
Ne Tewma. % 2| wuTpynoemkocts (B 4a-
n/n OCHOBHBIC BOIIPOCHI. E é cax)
5} -
E l;ll/ll)jg_ Camo-
= Texmmu | ckue | o
g- TeIbHAas
=] 3 a6ota
TUA
Bop: koMmapTMeHTanus B KIeTKe; POPMBI COSIH-
HEeHUW. MeXaHU3MBbI y4acTHs B PEeryJsaiun Gpusno-
JIOTMYECKUX IpoleccoB U Meradonusma. CTpyk-
TypHasi poJib B KJIE€TOUYHOM cTeHke. Hapyienus B
MeTaboIM3Me PacTeHUN TPU HEIOCTATKE MHUKPO-
37eMeHTOB. DYHKIUU «IOJIE3HBIX» 3JIEMEHTOB:
HATpUH, XJI0p, KPEMHHUH, KOOAJIBT.
JlanbHUH TPAHCIIOPT M KPYrOBOPOT BeLIEeCTB B
pacteHun. TpaHcOKalus BEIIECTB U3 JIUCTHEB B
Ipyrue opraubl: ()JIOSMHBIE CHUTOBHJHBIE 3Je-
MeHThl. CocTaB TPaHCIOIUMPYEMBIX BEIIECTB (ca-
Xapa, aMMHOKHUCIIOTHI, TOPMOHBI, HEOPraHUYECKUE
noHbl U Ap.). [lepenBrxkenne (HOTOACCUMUISITOB
u3 Me3oduiia K cocynaMm ¢GIod3Mbl IO anoIacTy
U cuUMILIacTy. MexaHu3Mbl 3arpy3ku (PJIOAMBI U3 VK-1
aroriacTa U cuMIniacta. Pojib cConmpoBOKIar0ITUX VK-2
KieTok. Twm 3arpy3ku QIo3Mbl y pacTeHUN pas- VK-3
JUYHBIX CUCTEMATUYECKHUX TPy 1:1 €e 3aBUCH- | o o
MOCTh OT KJIMMAaTHUYECKHX YCJIOBUH. MexaHu3M OITK-1
8 | mepenBmxeHus BemecTs o (aosme. Ilopsr cuto- K-2 4 2 2 5
BUJIHOM TUUTACTUHKU KaK OTKPBIThIe KaHaibl. Cko- K-4
POCTh MEePEABMKEHUS BEIIECTB M0 (JI03ME; UX BbI- K-5
rpy3ka U3 CUTOBUIHBIX 3JEMEHTOB. Bocxomsmmi [K-6
TPAHCIOPT BellecTB 1o kcuiieMe. CocTaB KCUIeM- K-7
HOTO 9KcynaTta. B3auMocBs3p TpaHcriopTa BOABI U
PacTBOPEHHBIX BelleCcTB MO Kcuiieme. CKopocTH
TpaHCIIOpTa BOJABI U OTJEIBHBIX BellecTB. Biau-
MojielicTBHE (IIOAMHBIX M KCHIIEMHBIX MOTOKOB
A30THCTBHIX BEIIeCTB U MOHOB. KpyroBopot u pe-
YTHIN3ALMs MUHEPAIBbHBIX BELIECTB B PACTCHHM.
OyHKIUOHATBHAS POJIb ATUX (PU3HOIOTHUECKUX
MIPOIIECCOB.
., VK-1
Poct u pa3Butue pactenuii. O0mire 3akoHOMEP- VK-2
HocTH pocta. [Tokazarenu pocra, S-o0pa3HbIi xa- VK-3
g | paxTep KpuBO#l pocta, ero (a3pl. KommoHeHTHI VK5 | 4 2 2 5
«KITACCHYECKOTO» aHATM3a POCTa M MaTeMaTHye- | ..~y
CKMH aHanu3 npouecca. Tunel pocta y pacTeHUM. IIK-2
Opranm3anus MeprucTeM KopHs U ctedst. Poct u IK-4
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JeSTENIbHOCTh MepucTeM. KieTouHble OCHOBBI po-
cra. Poct pactenuii u cpena. Bausaue temmnepa-
TYypBl, CBETA, BOJIbI, TA30BOT'0 COCTaBa aTMOCHEPHI,
3JIEMEHTOB MUHEPAJIIBHOTO MHUTAHUS HA POCTOBBIE
npoueccsl. JKM3HEHHBIN HUKI BBICIIMX PACTEHUMN.
OcHoBHBIE 3Talnbl OHTOTeHe3a (IMOPUOHANBHBIMH,
IOBEHWJIbHBIM, PENPOAYKTUBHBIN, 3pEIOCTH, CTa-
peHus), uX MOpQOJOTHUIECKHE, PU3HOTOTUUECKHE
u Metabonmveckue ocodeHHocTH. CoCTOsHUE TT0-
KOs y pacTeHHil. TUnbl NOKOS U UX 3HAYECHUE JJIA
JKU3HENIEATENIbHOCTH PAaCTeHH. MexaHu3Mbl MOp-
dorenesa pacrenuii. [longprHocts. Unaykuus re-
HETHYECKHX IPOTrpaMM, MOP(OTreHETHIECKUE Tpa-
JUEHTbl U OpPUEHTAIUsl KIETOK B IPOCTPAHCTBE.
[{enocTHOCTh U KOPPENSATUBHOE B3aUMOJIEHCTBHE
opraHoB. Perenepanus. ['opMoHanbHas peryiasuus
pocta u pa3BuTHs pacTeHUid. OCHOBHbBIE GUTOrOP-
MOHBI (2yKCUHBI, IIMTOKUHUHBI, THOOEpPEIINHBI,
abcuM3oBasi KUCIIOTa, 3TUJIEH), UX 00pa3oBaHHUE,
JoKanu3anus, punoaoruueckoe aevicrteue. B3au-
MOJICHICTBHE ayKCMHOB M IIUTOKMHUHOB, B3aUMO-
neit-cteue ABK u ru66epemuinHoB B mporeccax
peryisiiMM TOKOS, B3aUMOJIEHCTBUE JTHUJIEHA C
ayKCMHAMH M ApyruMu ropmoHamu. [lonarue o6
aHTaroHU3Me U cuHeprusme. I'opMoHaNbHBIN Oa-
JIAHC B PACTEHMH, TyTH €T0 Nnojaepkanus. Peryns-
TOpbl pocTa pacTeHud, OpacCHHOCTEPOUIBI,
JKACMOHOBAsi KHUCJIOTa, CANULUIAT U Jpyrue ¢e-
HOJIbHBIE COEIMHEHUS.

=
o
o1

I1K-6
ITK-7

10

YcToiiuuBocTh pacTeHuii K He0JIArONMPUSATHBIM
¢akTopam. Ctpecc 1 ajanTanus - o0Ias xapak-
TepucTuKa siBjaeHui. HeGnaronpusitHeie GpakTopsl
OMOTHUYECKOW U aOMOTHUYECKOW MpHpObl. OTBET-
HbIE€ peaklliy pacTeHUH Ha JAeMCTBUE CTPECCOPOB.
Crenuduueckue M Hecnenu(pUUEcKHe PeaKIMH.
[Tpupona nHecnenudpuyeckux peakuuii. Ctpecco-
Bble Oenku W ux ¢GyHKuuu. Bomubiii peduuut.
Knaccudukanms pacteHuii Mo uX yCTOWYUBOCTH K

YK-1
YK-2
YK-3
YK-5
OIIK-1
[1K-2
I1K-4
ITK-5
[1K-6
ITK-7
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3acyxe. Kcepoputel. CiocoOHOCT pacTeHHIA IO~
JIEp’KUBATh BOAHBIN TOK B CUCTEME: TI0YBA -pacTe-
HHUE - aTMoc(epa B yclnoBHAX 3acyxu. DakTopsl,
o0ecreunBaroIue JIBM)KEHUE BOJbI U3 IMOYBHI B
pactenue u B atmochepy y kcepoduroB. OcMoTH-
YECKUI U TMAPOCTaTUYECKUI MOTEHIUAIIBI Y pa3-
HBIX 10 3aCyXOyCTOMYMBOCTH pacTeHui. Peryis-
111 OCMOTHYECKOI0 NOTEHLMAa JaBJICHUs C I10-
MOIIBI0 OCMOJIUTOB. XUMHUYECKasi TpUpoa u Ono-
cuHTe3 ocMmonutoB. IIpoTektopHas ¢yHKuMA
OCMOJIUTOB. 3amuTa OEJIKOB B YCIOBUSX JETHIpa-
TalUyU UATOIIAa3MbI. [IpOIuH 1 MOaMobI KaK Bax-
Helmume npotekTopsl OenkoB. [lonmmamunel - npo-
TEKTOPbI HYKJIEMHOBBIX KUCIIOT. beTanHbl U nx 3a-
muTHBIe (QYHKIMU. benku, cuHTE3upyroumecs B
ycioBusax geruaparaunu. Mx 3amurtHas poss. C4
1 CAM- Tunsl MeTaboIu3Ma Kak CHCTEMBI 9KOHO-
MUH BJIATU Y 3aCyXO0yCTOWYUBBIX pacTeHUH. Boico-
KM€ KOHUEHTPALMU COJIel. THIIbl MOYBEHHOIO 3a-
conenus. ['anodursl u rmukodutel. IToBpexaaro-
niee JeicTBUEe cojiel. AanTtanusi pacTeHHI K Oc-
MOTHYECKOMY U TOKCHUYECKOMY ACHCTBHUIO COJIEH.
CrnocoOsl moiepkanue oBogHEHHOCTU. OcMope-
TYJISATOpHAs W MPOTEKTOpHas (PYHKIUH OCMOJIH-
ToB. [Iporexktopnsie O6enku (I1b), cunTe3upyronm-
€csl B PaCTEHUSX IIPH COJIEBOM cTpecce. MHnyKkuus
ouocunTe3a [1b BEICOKMMU KOHIICHTPALMSIMHU CO-
aeid. OYHKIUU TPOTEKTOPHBIX OenkoB. CHCTeMBbI
MOHHOT'O TOMEeOoCTaTupoBaHus kietok. Kommapt-
MEHTAIMsl MOHOB, pOJIb Bakyoiu. Posp muiasma-
JeMMBbl U TOHOIUIACTa B MOJAJIEP)KAaHUU HU3KUX
KOHIIeHTpanuii Na* B IIUTOIIa3Me MIPH 3aCOJICHHUH.
Na"-TpaHcrnopTHpPYIOIIHE CHCTEMbI U KX CBOUCTBA.
Janbuuit Tpancnopt Na* (ypoBeHb 1e710r0 pacre-
Hus). CtpaTerus nz0exaHusi HAKOIUIEHHUS HOHOB B
AaKTUBHO METaOONM3UPYIOMIMX TKaHAX M TeHepa-
TUBHBIX OpPTraHax B YCJIOBUSAX 3aCOJE€HMs. JKCTpe-
MaJIbHbIE TeMIlepaTypbl. PacTeHus: Kak 3K30TepM-
Hble OpraHu3Mmbl. TemieparypHble aJanTalui,
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CBSI3aHHBIE C M3MEHEHHUEM COJepKaHus (hepMeH-
TOB B KJIETKaX U MX M30(EPMEHTHOTO COCTAaBa.
Apanrranun, 00ecIIeurBaroIIye MOCTOSHCTBO KM
IIpU TeMIlepaTypHbIX caBUTax. CTPyKTypHbIE Iie-
PECTpPOMKH KJIIETOYHBIX MEMOpaH MpHU TEMIIepaTyp-
HBIX ajanrtauusax. Poib U3MEHEHUs XUMUYECKOIO
COCTaBa JKUPHBIX KUCJIOT U COOTHOIIECHUS HACHI-
HICHHBIX M HEHACBHIIIEHHBIX >KUPHBIX KHUCIOT B
obecrieueHUH HEOOXOAUMOUM TMOIABUKHOCTH JIHU-
MUAHOTO OHCIIOST MEMOpPAHbI IPU TEMIIepaTyPHBIX
aganTanusx. MiaMeHenue BI3KOCTH JIMIIUJIOB U pe-
TYJISIUS] aKTUBHOCTH JIOKAJTM30BaHHBIX B MeMOpa-
Hax (pepmenToB. Posb 1 GpyHKIMS HecaTypas B U3-
MEHEHUHM WHJEKCAa HEHACBHIIIEHHOCTH >KUPHBIX
KHCJIOT MPU TEMIIEpaTypHbIX aganTtanusix. Toe-
PaHTHOCTh PACTEHUM K 3aMopakuBanuto. [Ipenot-
BpallieHue 00pa30BaHus Jibja B KJIETKax: 1) myreMm
uX 00€3BOKMBaHUA B XofAe (HOpPMHUpPOBAHUS KpHU-
CTaJIJIOB JIbJIa B MEXKKJIETHUKAX; 2) IyTeM OMOCHH-
Te3a OMOJIOTHYECKNX aHTHU(PPU30B. XUMUYECKas

npuposa Ouojorudeckux antugpu3onB. Morexy-
JSIpHBIE MEXaHU3MBI UX AeiicTBus. Huzkomoneky-
JSIpHBIE KPUOIPOTEKTOPHL. 3aKaika pacteHui. 13-
MEHEHHUsI, TPOUCXOSIINE B PACTUTEIIBHOM Opra-
HU3ME B XOJI€ 3aKaJIKU. MeXaHU3MBbI TTOBBIIIIEHUS

MOpPO30YCTOMYMBOCTH TMpPHU 3aKajlKe. AKTHUBHPO-
BaHHBIN KUCJIOPOJI. AKTUBHBIE ()OPMBI KHCIOPO/Ia
(ADK): cynepokCUAHBIN paarKal, THIPOKCHII-pa-
JIKaJ, CUHIJIETHBIA KHUCIOpOA. MeXxaHW3Mbl HX
oOpa3oBanus. Bximan GpoToCHHTETHYECKOW U [IbI-
xatenpHOM OTI[ B reHepaiuio CynepoKCHIHOTO
paaukana. Poiib BBICOKON MHTEHCHBHOCTHU CBETA B
nepeBoccraHoBiaeHHoct DT xyopomiacToB u
00pa3oBaHUM CYMEPOKCUAHBIX paaukanoB. ['eHe-
pauusi AD®K mpu crtpeccax. Tokcuyeckoe aeu-
ctBue ADK; ctumynsuus NepeKUcHOro OKHUce-
HUS JIUOU0B. MeXaHU3MBbl 3alllUThl pACTEHUH OT
n30piTka ADK. Ilytn npepoTBpamienus oopa3oBa-
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Hua ADK B kierkax pacteHuil. AHTHOKCUIAHT-
HBIE CHCTEMBbI KJIETKH: acKOpOaT-TIIyTaTHOHOBBIM
UK, TOKO(QEepo. AHTHOKCHIAaHTHBIE (hepMeHTa-
THUBHBIE cUCTEMbl. CEMENCTBO CYyNEepOKCUITUCMY-
Ta3. AckopOaTnepokcuaasa, KCaHTOPUIUTLHBIN
LUKII U Jp.

AHOKcus U Turnokcusi. Pacrenusi, ycroiuuBbie K
HEJ0CTATKy Kucioponaa. Ponp rnmkonusa B ajgan-
TallMU PACTEHUH K HEIOCTATKy KUCJIOpoAa. AHATO-
MHUYECKHE OCOOCHHOCTH PACTCHHM, YCTOWYMBBIX K
AQHOKCHU ¥ THIIOKCUH - CTpaTerus n30exanus
aHa’pobuoza. Ponb TopMOHOB B ajmanTanuu K
aHadpoOmo3y. OTBeTHas peakuusi PacTCHUH Ha
pE3KOE CHUXEHUE COAEp)KaHUS KHCIOpOoJa B
cpene. benku, oOpasyromuecs B paCTEHUSIX B XO/1€
aJlanTalyy K HeJJOCTAaTKy Kucinopoaa. Mx ¢pyHkiu-
OHaJIbHAs poJib. IIOMBITKM IMONMYy4YeHUS YCTONYH-
BBIX K HENOCTAaTKy KucJopoja (GopM pacTeHHIA.
TOKCUYHOCTB TSKEJIBIX METAJUIOB ISl PACTECHHI
UX HAKOIUIEHWE B TKAHSIX. MeXaHW3MBbl 3aIUThI:
KOMITAPTMEHTALMsI U HAKOILJICHUE TSKENBIX Me-
tainoB B Bakyonsix U KC, Ponp ¢uToxenatuHoB.
BunocnenuguyHOCTh B YYBCTBUTEIBHOCTH H
YCTOWYMBOCTH PACTEHUN K U30BITKY U HEAOCTATKY
TSKEIIBIX METaJuIoB B cpene. duropemenuanus.
®OuToMMMYHUTET. DUTOMMMYHOJIOTHUSI Kak CoO-
cTaBHas 4acTb oOuiel mmmyHonoruu. OyHKUKUU
ummyHutera. UMmynurter. JIByxdasHocts oTBeTa
pacTeHnii Ha BHEIPEHHUE IATOTEHA: pacllO3HaBa-
HUE MATOT€HA U 3allUTHAs Peaklus. DIUCUTOPBL,
Posb

MEKTUHOB B paclio3HaBaHuu. PenenTtop - nurauj-
HBI THUN B3aUMOJIECHUCTBHUSI PACTCHUSI-XO3IMHA U
naroreHa. Poip onMrocaxapuHoB B OTBETHOU pe-
aKIIMM pacTeHUs Ha BHEApeHHe naroreHa. Hekpo-
Tpo(bI 1 OUOTPOGBI - HU3KO- U BRICOKOCTICIIHAIH-
3UpOBAaHHBIE MTATOTeHBI. [[eTepMUHAHThI yCTONYH-
BOCTH PACTeHHI K MaTOreHaMm: aHTHOWOTHYECKHE
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BeliecTBa ((PUTOANIEKCHHBI), MEXaHUYECKHE Oapb-
epbl, ayKCOTpO(Usl, PeaKklus CBEPXUYBCTBHUTEIb-
HOCTU M Jip. JleTepMHHAHTHI NATOT€HHOCTU MHUK-
POOPraHu3MoB: (hakTOphbl, CIIOCOOCTBYIOIUE KOH-
TaKTy MUKPOOPraHHU3Ma U PaCTEHHUsI, CYIIPECCOPHI
3alUTHOM peaKkI U TOKCUHBI; (haKTOphbl, odecre-
YUBAOIINE IPOHUKHOBEHHE ITIATOI€HA U €TI0 IUTa-
HUE BHYTPH pacTeHus; (akTopsl, 00ecreunBaro-
LIYE NPEOJOJICHNE 3aAIIUTHON PEAKLIUHA PACTEHUS.
Tun u creneHb COBMECTUMOCTH B CHCTEME: OO0JIb-
HOE pacTeHue. ['eHermueckas npupoja yCTONYM-
BOCTH PAcTE€HUN K aToreHaM BepTukanbHas u ro-
pu3oHTanpHasg ycroWumsoctu. Teopus Pnopa
«reH-Ha-ren». ConpsKeHHas 3BOJIIOLNS PACTEHUS
xo03siuHa U naroreHa. [IpmoOpereHue BUIOBON U
COPTOBOM clielUaNu3aly I[aTOreHOM (MHIYK-
TOPHO-CyNpeccopHass Mojenb Xecca). Poins BTO-
PUUYHBIX META0O0IUTOB B BEPTUKAIBHOMN 1 TOPU30H-
TaJbHON yCTOMYMBOCTH. JIOKann3anus CUHTE3a U
HaKOIIJICHUs BTOPUYHBIX METAOOJIIUTOB Ha YPOBHE
KJIETKU, TKaHU, Oprasa, 1enoro pacrenus. Cocras
U XapakTEepUCTUKA CMOJI, CIU3€d, KaMeau, Ja-
TEKca.

BHemHss cekpenuss BTOPUYHBIX METaOOJIUTOB.
Criennanu3upoBaHHbIE OpraHbl CEKPEINH.

CocrtaB u xapakTepucTUKa 3(pUpHBIX Macen. Xa-
PAaKTEpHUCTHKA JIOKAJIU3allMA CUHTE3a M HAKOILIE-
HUSI OCHOBHBIX TI'PYII BTOPHYHBIX METaOOJIUTOB.
3amuTHRIe (DYHKIUU BTOPUYHBIX COETUHEHHM.
®duroanekcunsl. [loka3zaTesnbCcTBa dKOJIOTHYECKUX
(YHKIMI BTOPUYHBIX COETMHEHUI

11

Cucrembl peryJsinuv (pu3H0JOrH4eCKHUX IPO-
neccoB. Poroperynsauns y pacreHnid. OCHOBHBIE
npuHIUns! poropenenuuu. Otauune dporopenen-
TOPHBIX KOMILJIEKCOB OT 3HEPronpeodpa3yromux.
@OU3MOIOrMYECKH BaXKHblEe OOJIACTH  CHEKTpa:
KpacHas U cuHsad. dutoxpom u kpuntoxpom, Ou-
TOXpOMHas cucreMa. PU3NOJIOTHYECKHUE PEaAKIIUH,

YK-1
YK-2
YK-3
YK-5
OIIK-1
[1K-2
I1K-4
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orocpeIoBaHHbIe (PUTOXPOMHON CHUCTEMOM: CBe-
TO3aBUCUMOE IPOPACTAHUE, IEITHOJIALMS, CHH-
npom m3beranusi Teau. K/JIK-o6parumocts. ®u-
TOXPOM KaK «BXOJIHbIE BOpOTa» JuIsd (poTonepuo-
JMYecKoro curaaia. @eHomeHnonorus (Horomnepu-
0JIM3Ma: IBETEHUE U IPYMIIbI OTONEPHUOIUUECKUX
pacTeHuil, peryssius JHCTONana, 00pa30BaHUS
IIOYEK, Nepexo/ia K COCTOSAHUIO MoKos. Bocnpus-
THE JJTUHBI THS: 9P PEKT IpepbIBaHUs HOUH, PUTO-
XpOM, BHYTPEHHUE 4achl. [ OpMOHaNIbHAs TeOpHs
uereHus YainaxsHa. M3MeHeHUs TOpMOHalb-
Horo OanaHca, NpUBOJAIINE K (PU3HOJIOTUIECKOMY
0TBeTy Ha (oTorepuoa. Perymnsiuus pa3BUTHS KITH-
matuyeckumu ¢akropamu. CeTb myTeil nepegauu
CUTHaJa B KIeTKe. Bocnpusarne BO3IEUCTBUN U
CUTHAJIBHBIX MOJIEKYJ. Penenrtopel cTUMYIJIOB U
TOPMOHOB, UX JIOKanu3anus. Posb miazManeMMel.
Ilepenaua curnana. Bzanmonencreue penenTopos
C MOCPEAHUKAMM, IEPEAAOIIUMHU CUTHAJI, BTOPUY-
HBbIC TIOCPEJHUKHM IIE€pPElayd CUTHajla. Y4YacTHe
KaJIbLIMsl B Iepefade curHana. Ponb KambMozy-
auHa 1 Ca2+-CAM komiuiekca B (GOpMUPOBAHUU
OTBETHOM peakumu. Perysimus pocta u pa3BuTHSA
pacTeHui. BHyTpeHHUE PUTMBI pa3BUTHUS pacTe-
Huil. [lepronnueckue sIBICHUS B PUTMAX OPraHo-
reHes’a u pocra pacreHuil. LlupkaaHueie puTMmel, Me-
XaHU3M uXx oOpa3oBaHus. HacTpoiika nupkaaHbIx
putMoB ¢ortonepuoaoM. Ilnactoxpon. Koppekru-
pPOBKa BHYTPEHHMX PUTMOB Pa3BUTHUSl BHEIIHWUMH
KJIMMAaTHYEeCKUMU (aKTOpaMU: 3aCyXOi, OHMXKe-
HUsAMU Temnepatypsl. ['mybokuil (pusnonornye-
CKUI) TMOKOM M BBIHYXJIEHHBIA MoKoH. Temmepa-
Typa U pa3BUTHE pacTeHuil. SBnenus crparuduka-
LUU U IPOBU3ALIMU KAK DKOJIOTMYECKas aJalTalus.
I'opMoHanbHas TEOpUs BEPHAIW3ALUUU PACTCHHM.
[IpepriBanne TIyOOKOTO TOKOS IMOHMKEHHBIMU
TEMIIepaTypaMH: MPOPACTAHUE CEMSIH, BBIXOJ I10-
YeK U3 COCTOSIHUS TIOKOSI, IIBETeHUE. DMOPHUOHAb-
HOe pa3BuTHE. Pa3BuTHE 3apoasIa y JBYA0IbHBIX

=
o
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I1K-6
ITK-7
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pactenuil B HopMme. [Ipopactanue cemsH. ['opmo-
HaJIbHBIN OallaHC IpHU MpopacTaHuu ceMsiH. OTHO-
menue ABK/ ru66epennunpl. CBsA3b TOPMOHAIb-
HOT'O CTaTyca CeMEHHM ¢ OMOCHHTE30M APYTUX Be-
mecTB. Perynsinus BereraTMBHOIO poOCTa pacTe-
Huii. Poct xopus. Ponbs duroropmonos. dudde-
PEHIIUPOBKA KOPHEBBIX BOJIOCKOB. PocT mobero-
BOIl cucTeMBbl. Y CTaHOBIEHHE (pUIIOTAaKCHCa TIPU
npopacTanuu ceMenu. Poct nmucra. Pois ¢putorop-
MOHOB B 3aKJIaJIK€ U pa3BUTUHU JucTa. CBA3b pas-
BUTHUSI JIUCTA U MepUCTEeMbI TToOera. Perymsus re-
HEpPaTUBHOIO pa3BUTUs pacTeHud. MHaykuusa u
ABOKalus LBeTeHUs. Pa3Butue cousetuii. Pannee
TEHEPaTUBHOE Pa3BHUTHE, MO3JHEE T'€HEPATUBHOE
pa3BuUTHE, pa3BUTHE LIBETKOB. HopMasibHOE pa3Bu-
tue uBerka. IIposiBnenusa nona y pacrenmii. Ca-
MOHECOBMECTUMOCTh. ['erepomopdHas U Tromo-
Mop(hHas caMOHECOBMECTUMOCTh. CriopouTHBIN
U raMeTO(QUTHBIN KOHTPOJIb CAMOHECOBMECTHUMO-
ctu. Perymsmnus nona. )Ku3HEHHbIE LIMKIBI pacTe-
HUW. YCIOBUSI MUHEPAIBHOTO MUTAHHUS, BO3PACT,
TOPMOHAJBHBIN CTaTyC KakK (haKTOPbI, BIHSIOIIHE
Ha I10JI paCTEHUM.

12

B3aumoneiicreue (U3MOJIOIMYECKHX IpoLec-
COB, MX HHTErpauMs 1 COrjiacoBaHHoe pyHKIH-
OHHMpPOBAaHUE OPraHoB. J[OHOPHO-AaKIENTOPHBIC
B3aUMOJICUCTBUS KaK OCHOBA YHIOTE€HHOM peryJIs-
11K (OTOCUHTE3A B CUCTEME PACTUTEIBHOTO Opra-
Hu3Ma. Teopus POTOCUHTETUYECKOW MPOAYKTUB-
HoctH. [lytm moBbiueHus 3¢QekTuBHOCTH HC-
M0JIb30BAHUS COJIHEYHOW SHEPTruu NpU (POTOCHUH-
Te3e. JIOHOPHO-aKLENTOPHBIE OTHOLLEHUS, PEyTH-
JU3alys U KpYTOBOPOT MUHEPAIbHBIX JIEMEHTOB
B pacTeHuu. PacripeseneHne BeIecTB 10 OpraHam
Y KOMITAPTMEHTALNs MPOIECCOB U COCUHEHNN B
KJIETKE U TKAHSIX KaK CUCTEMA IIPOCTPAHCTBEHHOU
Y BpEMEHHON OpraHu3aluy OMOXUMHYECKUX U (hu-
3MOJIOTUYECKUX MPOIECCOB U CIOCO0 PEryssiiuu

YK-1
YK-2
YK-3
YK-5
OI1K-1
[1K-2
[1K-4
[1K-5
[1K-6
[1K-7
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THUA
UX COTJIACOBAaHHOT'O B3aUMOJICHCTBUSI U MHTETpa-
1n. CUCTEMBI PETYIISIUN U UX UepapXusl B pacTe-
HUU: Tpoduveckasi, TOpPMOHAIbHAS U dIEKTPoPu-
3uosornueckas. Perymsmus pacnpenenenus pocra
U BEIIECTB, & TAKXKE B3aUMOJCHCTBUS OPraHOB B
[[EJIOM pacTeHUU. Perynsius mporeccoB Ha Kiie-
TOYHOM ypoBHE. MeTa0oIuTHAS PETYIISIUSI U Me-
XaHU3M KOHTPOJIS IPOTEKAHMS IpoIiecca Mo MPUH-
LUITy OTPULIATEIbHOM (II0JI0KUTENBHOM ) CBSA3U KO-
HEYHBIMU TpoAykTamu. KommapTMmeHTtainus mpo-
[IECCOB M BEIIECTB KaK CIIOCO0 OpraHu3aIiuu pery-
JISIIAN TIPOIIECCOB B MPOCTPAHCTBE U BPEMEHHU.
Hroro | 24 | 22 | 59 |
Conep:kaHue ¥ CTPYKTYpPa IMCHHUILIMHBI 110 3204HO# popme 00yueHnst
Buabl yueOHoii pa-
- 00ThbI, BKJIIOYasA
= CAMOCTOSITE/ILHYI0
= paboTy CTy1eHTOB
3 U TPYAOEMKOCTH (B
= - yacax)
Ne HanmenoBanue Temsl g 5 [TpakTu-
1/ C YKa3aHHEM OCHOBHBIX % S YecKue
-5}
1| BOIIPOCOB = &) 3aHATHS
v CamocTo-
z (ma-
g Jlex- SITENIbHAs
6opa-
= 007051 pa-
S TOp-
S oora
S HbIE
3aHs-
THSI)
®u3no10rusA 1 OMOXHUMHS PAaCTEeHUH — TeOpeTH- VK-1
YecKasi 0CHOBA PaCTeHHEBOJCTBA M HOBBIX OT- | 1.
1 | pacJjeii 6uorexHosorun. MeTo1010THYECKUE OC- VK-3 4 2 9
HOBBI HCCIICJIOBAaHUN B OMOXUMHUU U (HU3HOJIOTUH VK-5
pactenuii. Crienuuaeckre MeToabpl OMOXUMUN U
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¢uznonorun pacreHuil. CoueTaHue pa3IMYHbIX
ypOBHEH HccienoBaHus (CyOKJIETOUHBIH, KIETOY-
HBII, OpraHU3MEHHBIN, OMOIICHOTUYIECKUIT) B OHO-
XUMUM U pu3uonorun pacteHuii. OcoOeHHOCTH
CTPOCHUS, CTPYKTYpHAs ¥ (QyHKIIMOHAJIbHAS Opra-
HU3aLUs paCTUTENbHOU KIeTKH. S apo. OcobeHHo-
CTH OpraHU3allMy SIEPHOrO T€HOMa PACTEHM.
CrpykTypa reHoMa, HOJIUMOP(PU3M pacTUTEIILHON
JHK. [Tnactuanas cucrema. Tumbl miacTui, 0co-
OCHHOCTH CTpPOEHUs1, OHTOreHe3. ['eHoM TutacTus.
IIpokapuoTHueckue 4epTbl U KONUHHOCTH ILjIa-
CTUIHOTO reHoma. benku, koaupyemsble MIacTUA-
HbIM T€HOMOM. Pa3MHOXeHuUEe U HacleaoBaHUE
iacTu. MuToxoHpuu pactenuii. OcoGeHHOCTH
CTPOCHUSI MUTOXOHApUIA pacTeHuid. OcoOeHHOCTH
CTPYKTYpbl MHUTOXOHAPUAJIBHOIO T€HOMa pacTe-
Hui. [IpokapuoTnueckue 4epTel U pasMep MUTO-
XOHJPHUAIIBHOIO T'eHOoMa pacTeHuil. benku, koau-
pyemMble MUTOXOHIPUATBHBIM TeHOMOM. OcoOeH-
HOCTH CHHTe3a Oenka B MUTOXOHIpusiX. IlepeHoc
TEHEeTUYECKOTO MaTepuaia MeXay OpraHeiiamMHu.
CoBmecTHas paboTa Tpex reHoMOB. MeMOpaHHbIe
CUCTEMBI pacTUTENbHON KieTku. [lmazmanemma,
toHoract, DIIP, anmapat ['onbmxu. OcobeHHo-
CTH CTpPOEHUs IU1a3MaieMMbl. TpaHCHOpPTHBIE CH-
CTEMBI IUIA3MAJIEMMBI, TPOTOHHAs JHEPreTUKA
TpaHcnopTHBIX cucteM, H+-AT®daza P-tuna. Oco-
OEHHOCTU CTPOEHHUS TOHOIUIACTA. TpPaHCHOPTHBIE
cuctemsbl ToHOTU1acTa. H+-AT®a3a V-tuna, nupo-
docdarasa.

OHpomnazMatuyeckuii petukynym (OP) pactu-
TenbHOU KieTku. IllepoxoBaTelii u rinaakuii OP.
Oyuknun JIIP. Annapat Nonbmxu (ADN). Ctpyk-
Ttypa AI'. TpanCIOpTHBIE BE3UKYJIbI, TUKTHOCOMBI,

OIIK-

[1K-2
[1K-4
[IK-5
[1K-6
[K-7
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ny3bIpbKU. /[Ba OCHOBHBIX HalpaBlIEHUS TpaHC-
nopra - IjasMaleMMa M BakyoJb. OCHOBHbBIE
TpaHCIIOpPTUpYEMbIe BellecTBa. Bakyons. Jlutuue-
CKHM{ M 3amacarolllMi THUIIBI BakyoJeil. benkosele
MapKephl TUIIOB BaKyoJiel. BO3HMKHOBEHHE BaKy-
osieit de novo. TpaHCHOPT BEILIECTB B 3aMacaroiiye
U JINTUYECKUE BaKyOJH (CIUSHUE BE3UKYI, aBTO-
¢darus Be3ukyn). DYHKUHMU BaKyOJSPHOW cCH-
CTEMBl KJIETKH. HuTockener pacTUTEIbHOU
kieTku. CTpyKTypa LUTOCKeNIeTa. AKTUH U TyOy-
JIMH, UX ToJIMMepU3alus 1 aenonumepusanus, G-
akTuH U F-akTuH. benku, accouuupoBaHHbIE € IU-
TOCKEJIETOM. Y4acTHe aKTHHOBBIX (PHIIAMEHTOB BO
BHYTPUKJIETOYHBIX JBM)KEHUSAX. YYacTHE LIUTOC-
KeJeTa B JIBUJKEHUU M 3aKPEIUIEHUU OpraHesul.
Ponp nuTockenera B CHMHTE3€ LIEJUIFOJIO3BI. Y4da-
CTHE LUTOCKEJETa B IIPOILECCE JEICHUS KIIETKH.
Knetounas crenka (KC). VYrieBomHbie KOMIIO-
HEHTH! KileTouHoM crteHku. Kammoza. Ctpykryp-
Hble O€JIKH KJIETOYHOM cTeHKH. DYHKIIMOHAIbHBIE
6enku KC: sxcnnancunsl, pepmenTsl. [lepBuunas u
BTOpHUYHAs KJIETOYHAs CT€HKa. JINTHUHBI, BOCKa,
KyTHH, cyoepun. I[lnazmonecmsr (I1J]), ux crpoe-
Hue. KonndecTBo nmiuazMonecM Ha pa3HbIX ydyacT-
Kax KJIETOYHOU CTEHKH U B Pa3HbIX TKaHsX. TpaHc-
IOPT BEIIECTB 110 II1a3MoAecMaM. J[Ba Tuma cTpo-
€HUSl KJIETOYHOW CTEHKH Yy MOKPBITOCEMEHHBIX
pactenuii. O6pa3oBaHue KJI€TOYHON cTeHKu. bro-
CUHTE3 MUKPOPHUOPWILI 10036l U UX CaMo-
coopka. Ponb ammapara ['onbmxu B OMOCHHTE3€
anemeHToB Marpukca. @ynknun KC: kapkacHas,
3alllUTHAs, TPAHCIOPTHAas, PEryJIsITOpHAas, CHUT-
HanmpHast. OunmrocaxapuHbl. OHTOT€HE3 KIIETKHU
pactenusd. CTaaiuu OHTOTEHE3a: JIEJIEHUE KIIETKH,
pPOCT KJIETKH pacTshKeHHeM, Aud@epeHnnpoBka,
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cTapeHue u cMepTh. KieTounblit (MUTOTHYECKUIN)
ki, EI'O ¢a3el. AonTo3 pacTUTENbHBIX KJIETOK
— nporpamMmHasi rudens kinetku. CUrHaibl U Mexa-
HU3MBI alloNTO3a.

Knerku pacrenuii in vitro. demuddepennumanms
PacCTUTENBHOM KIIETKH in Vitro u (opMupoBaHHE
HOMYJISIUH TPOUpEpUupyromux Kietok. CTpyk-
TypHbIE U PYHKLIHOHAJIbHbIE 0COOEHHOCTH KIJIETOK
pactenuii in vitro. ['ereporeHHOCTs M aCHHXPOH-
HOCTh TONYJISIMM KIETOK pacTeHUil BHE opra-
HU3Ma. M301MpOBaHHBIE MPOTOILUIACTHI KIETOK
pacreHuil. Mcronp30BaHME KIETOK pacTeHHH in
Vitro Kak MOJEIBHOW CHUCTEMBbI B (PH3UOJIOTHYE-
CKUX UCCIIEIOBAaHUX U B OMOTEXHOJIOTHH

buosHeprernka pacTMTE/JIbHOIO OPraHM3Ma —
¢orocuHTe3. 3HaueHue (OTOCHHTE3a B TpaHC-
¢dopMmaruu BemecTa U 3Hepruu B npupone. du-
3MKO-XMMHUYECKasi CYIIHOCTb Iporecca pOTOCHH-
T€3a U €ro 3Ha4eHHE B DJHEPIeTUYECKOM H IIJIaCTH-
yeckoM oOMeHe pacteHus. JIuct kak oprad ¢oro-
cuHTe3a. CTpyKTypHO-(pPYHKIIMOHAJIbHAS OpraHU-
3anus poToCHHTETHYECKOT0 anmnapara. OCHOBHbIE
NOKa3aTea ME30CTPYKTYpPhl JHMCTa. OJJIEMEHTBI
CTPYKTYPBI MOJIEKYJbI XJI0pOo(uiIia, OTBETCTBEH-
HbI€ 32 (PYHKIIMIO NOTJIOICHHUS, 3allacaHus U mpe-
o0pa3oBaHUs HEPTUU B Iporecce HOoTOCHUHTE3A.
Ponb kapotuHonnoB B gorocunrese. [lepsuunbie
nporecchl (OTOCHHTE3a, UX CTPYKTYpHO-(YHK-
Mo- HanpHasg opranHmsaunus. lIpencraBineHue o
dorocunTeTnyeckoit eauauie. CoBpeMeHHbIE MO-
JIe CTPYKTYPHOM OpraHM3aliy pPEeaKIMOHHBIX
LEHTPOB OaKTepHil M BHICIIUX pacTeHHd. Mexa-
HU3M NpeoOpa3oBaHUsl AJIEKTPOMArHUTHOW 3HEp-
MM B SHEPTHIO Pa3/IeleHHBIX 3apsSa0B B (OTOXU-
MUYECKHX IeHTpax. OJIEKTPOH-TPAHCIOPTHAS

YK-1
YK-2
YK-3
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OIIK-
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IK-5
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nens QorocuHTe3a. lluKmMdeckuii, HEIMUKIAYE-
CKHUH U IICEBAOLMKINYECKUN 3JIEKTPOHHBIA TPAHC-
nopT. CucteMbl peryssiiuu HUKINYECKOro U He-
LHUKJIAYECKOTr0 3JIEKTPOHHOTO TpaHcnopra. doro-
cunTeTnueckoe Gocdopmmponanre. OCHOBHBIC
TUTBI, WX (PHU3NONIOTHYECKOE 3HAYEHHE, MeXa-
HU3MBI PETYJIAIUU. MeXaHU3Mbl SHEPrETUYECKOTO
CONPSHKEHMS] TPAHCIIOPTA 3JEKTPOHOB U CUHTE3a
AT®. KoneuHble IpOAYKTHl CBETOBOM M TEMHO-
BOIl ¢a3bl poTocHHTE3a. XUMU3M IPOLIECCOB ac-
CUMHJISIIINHM yTiepona B poTocunTtese. Mcnonb3o-
BaHME MPOAYKTOB CBETOBOW CTaUU ISl ACCUMH-
JSIUM YTIICKUCIIOTHL. PyOucko: conepkanue dep-
MEHTa, CTPYKTypa, pyHkumu, perynsius. Lukn
KanbBuHa, ocHOBHBIE (DEPMEHTHI U MEXAHU3MBI
perymsiuun  nukia. @oroasixanue. DOOII-kap-
Ookcuilaza, ee XapakTepUCTHKa W JIOKaJIHW3alMsl.
[Mukn Xostua—Cmoka—Kapnunosa, ero ¢yHkimo-
HalbHOE 3HadeHue. Opranusanus npoiecca accu-
MUJISIIIAM B KJIETKaX Me30(uiiia u oOKIaaKu: 0Co-
OEHHOCTH CTPOEHUS XJIOPOIJIACTOB U peaKIuii ¢po-
tocuHTe3a. Porocunres y CAM- pactenuii: oco-
OCHHOCTH OpraHM3alMM Ipollecca 3aracaHus
SHEPruM M (UKCAIUU YTIEKUCIOTHl BO BPEMEHH.
TpancropT npoAyKkToB (OTOCHMHTE3a M3 XJIOPO-
IJ1acTa: YEJHOYHbIE CHUCTEMBI BbIHOCA. Mexa-
HU3MBbI, KOHTPOJIUpYIOLIe 0OMEeH MeTabonuTaMu
MEXAY XJIOPOIUIACTaMU M ILMTOIIa3MAaTHYECKOU
dazoii kierku. [IpeBpareHuss caxapoB B ITUTO-
IJ1a3Me ¥ LUTO30JI€; 3allaCHbIE U TPaHCIIOPTHBIE
¢dbopMbl caxapoB. BkitoueHue yrieposia B aMHUHO-
KHUCJIOTBl. ACCUMUJISILIUS YTJIEKUCIIOTHl B JIMCTE.
JleiicTBre BHEMHUX (HaKTOPOB (MHTEHCUBHOCTDH U
KayecTBO CBeTa, (oTomepuosa, KOHIEHTpalus
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CO2, O2, Temmieparypa u ap.) Ha poTtocuHTe3. Pas-
JMYKEe B KPUBBIX 3aBUCUMOCTU CKOPOCTU aCCUMHU-
nsiuun ot KoHueHTpauuu CO2 u O2 B ra3oBoit
cpene y C-3 u C-4 pactenuil. KBaHTOBBIN BBIXOZ
¢dorocuntesa. Tpancnopr CO2 k mectam ukca-
[[UU, poib KapOoaHTUIpa3bl. YCThUYHAS M KJle-
TouHas npoBoauMocTh Mg CO2 B 3aBUCHMOCTH
OT BHEITHUX (DAKTOPOB M BO3pacTa JIMCTA.
Buosnepreruka pacTuTeJIbHOIO OpPraHu3Ma -
abixanue. epMeHTHBIE CUCTEMBI bIXaHus. [ u-
koiu3. OCHOBHbIE (PEPMEHTHI CUHTE3a U TUAPO-
JM3a caxaposbl U KpaxMmana. [ TMKONM3 ¥ TIHoKo-
HeoreHe3. OCOOEHHOCTH INIMKOJU3a Y PacTeHHI.
OxucnurtenbHbplid MeHT030(h0chaTHBIN LUK, €ro
perymsinust. KommapTmeHTanus nukia B KIETKe U VK-1
ero poib B MeTabonusme pactenuit. L{ukn Tpukap- VK-2
O0HOBBIX KHCIIOT. dDepMeHTaTUBHBIE pEaKUUU U VK-3
perynsanusa 1nukia. OcoOeHHOCTH IUKIA TPUKAp- VK-5
OOHOBBIX KHCJIOT B pacTeHUsX. | TMOKCHUIIATHBIN OITK
3 | LMK ['muokcucoMbl M TJIMOKCHIJIATHBINA LMK 1 4 9 9 9
JpIxarenpHas 2JIE€KTPOHTPAHCIIOPTHAS Lenb. Me- [K-2
XaHU3M 00pa30BaHUs TPAHCMEMOpPAaHHOIO IMpo- K-4
TOHHOTO TPa/EHTa B MPOLECCE INEKTPOHHOTO | v o
tpancnopta. OcobenHoctu ITL apIxanus pacre- K-6
Huid. OxucnutensHoe (dochopumupoBanue. Co- MK-7
BPEMEHHBIE NIPEICTABIEHUS O MEXaHU3ME CUHTE3a
AT®. DyHKIUU AbIXaHUS Yy pacTeHUH. OIek-
TPOHTPAHCIIOPTHBIE LENM IUIa3MAJIEMMBI, 3HJIO-
IJ1a3MaTHYECKOr0 PETUKYJIyMa, MUKpOTENel, HX
cTpykTypa U pynkuuu. I3MeHeHHus B UHTCHCHB-
HOCTHU U MYTAX JIbIXaHUSI B OHTOTEHE3€ U NpHU Jei-
CTBHH (DaKTOPOB CPEJIBL.
Bonooomen. KomnuectBo moTtpebasieMoit pacte- YK-1
4 YK-2 | 4 2 2 8
HHEM BOJIBI, CONEPHKAHNE BOJIBI B KIETKAX, TKAHAX | /p- o
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U opranax. MonekyisipHasi CTpyKTypa u (puznde-
CKHE CBOMICTBa BOJbl. B3aumMopeiicTBue Monexyn
BOJIBI U OMONOMUMEpPOB, Tuaparanus. CoCcTossHHue
BOJbI B KJeTKe. Boja, Kak CTpyKTYpHBIM KOMIIO-
HEHT PAaCTUTENbHOMN KIIETKH, €€ yJacTHe B OMOXU-
MUYECKUX peakuusax. TepMoanHaMu4ecKue moka-
3aTeu COCTOSIHUS BOJABI: aKTUBHOCTb BOJbI, XU-
MHUYECKUM U BOAHBINA noTeHuuan. CocTapisomue
BOJHOIO IIOTEHLHMANa KIETKU: OCMOTHUYECKHI,
MaTpUYHbIA TNOTEHIHAJ, MOTCHLHAJ IABJICHHUS.
['pagvieHT BOJHOTO MOTEHLMANA KakK JBHXKYILIAs
cuja TNOCTYIUIEHUS U nepeaBuxkeHus Bojbl. Oc-
HOBHBIE 3aKOHOMEPHOCTH TIOIVIOIIEHUS BOJbI
KJIETKOW: B3aMMOCBSA3b MEX1Y U3MEHEHUSIMU BOJI-
HOTO TMOTEHIMalla KJIETKH, BOJAHOIO MOTEHLHaNa
pacTBOpa M BOJAHOIO MOTEHILMANIa JaBlEeHUsA. AK-
BallOpuHbI (OEJIKM BOJHBIX KaHAJIOB), UX CTPYK-
Typa, TPHUHIMI pabOThl. AKBalOPHUHBI IUIa3Ma-
JeMMBbl M TOHOILIACTa, UX POJIb B MOJAECpPKAHUU
BOJIHOTO OaslaHca BO/bl. TpaHCHOPT BOJBI 1O pac-
TeHn10. KopeHb Kak OCHOBHOM OpraH NOTJIOIIEHUS
BOJIBI.

MexaHu3Mm paauaibHOTO TpPAHCIOPTa BOABI B
KopHe. Ponp pusonepMel M 3HAOAEPMBI B 3TOM
npouecce. I[loctyniueHue Boabl B COCYAbl KCH-
nemsbl. Kcunema — ocHOBHas TpaHCIIOPTHAs: Maru-
CTpajb JBI)KEHUS BOJHOIO TOKa B CHCTEME
«moYBa - pacTeHue - arMmocdepa». XapakTepu-
CTHKa «HUKHETO» U «BEPXHET0» JIBUraTesel BOJI-
Horo Toka. KopHeBoe naBnenue. Breinenenne Bozsl
pactenueM. ['yrramus, «may» pactenuil. TpaHc-
nypanusi U ee poib B KU3HMU pacteHuid. Komnye-
CTBEHHBIE MTOKa3aTeIu TPAHCIUPAIMH: UHTEHCHB-
HOCTb, TPOJIYKTUBHOCTb, TPAHCIIUPALIMOHHBIN KO-

YK-5
OIIK-

[1K-2
[IK-4
[IK-5
[1K-6
[K-7
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G unmenT. YcTpuuHas U KyTUKYISIpHash TpaHC-
nupanus. CTpoeHre ycThUll y ABYAOJIBHBIX U O1-
HOJIOJIBHBIX PACTECHHA, MEXaHU3M

YCTBUYHBIX JBW)KEHHH. BiusHue BHemHHX (ax-
TOPOB (CBET, TEMIIEpaTypa, BIAXKHOCTh BO31YyXa,
IOYBbl) Ha MHTEHCUBHOCTHb TpaHcnuparuu. Cy-
TOYHBIE KOJIE0aHHs TpaHCTIMpanuu. PerynstopHast
pOJIb YCTHUIL B BOAO- U ra3000MeHe. DKO0JIOrus BO-
noobmeHa pactennit. Oco6eHHOCTH BOI0OOMEHA Y
pacTeHUi pasHBIX SKOJIOTHYECKHUX TPyl (Kcepo-
¢utoB, Mme30¢uTOB, TMTPO(PUTOB, TaTTOGUTOB).

IHocTynuieHne ¥ TPAaHCNIOPT MMHEPAJIbHBIX Be-
mecTB B pacteHun. Coep:kaHne 1 COOTHOIIICHUE
MHUHEPAIBHBIX AJIEMEHTOB B IIOYBE U PACTCHUSX,
KOHIIEHTPUPOBAHHUE AJIEMEHTOB B TKAHSIX pacTe-
Hus. OyHKIMOHANBHAS KiIaccU(UKAIUS dJIEeMEH-
TOB MHUHEpaibHOro nutranusa. Kopens kak opran
MOIJIOLIEHUS! U TPAHCIOPTA MUHEPAJBHBIX 3Je-
MeHTOB. [lormonieHrne noHOB U UX NEPEABUKEHUE
B KopHe. Kiierounas cTeHka kak ¢a3a Ais JBUKe-
HUs MOHOB. [loHsITHE CBOOOAHOTO MPOCTPAHCTBA
(CIT): Bomnoe m monHaHoBckoe CII, orenka mx
pa3mepoB. Mexanu3mel noctyruiennst HoHoB B CI1
Y 3HAYEHUE ITOT0 ITalla MorjaomeHus. Tpancnopr
HMOHOB Yepe3 MEMOpaHbI; JBKYIIUE CHUIIBI TIEpe-
HOCa MOHOB. I]acCHBHBIN M aKTUBHBIA TPAHCIIOPT
MOHOB. [ palMeHT 3JIEKTPOXUMHUYECKOTO MMOTEHIU-
aja MOHOB BOJOPOJA — JHEpPreThyecKas OCHOBA
aKTUBHOIO MEpPEeHoca HOHOB Yepe3 IIa3MalleMMYy.
Mojgenu noCTyIuIeHUsT MOHOB B KOPEHb, TpPaHC-
MOPT MUHEPAIBHBIX BEIIECTB B KCUJIEMY. AIO-
IJIACTHBIA M CUMIUIACTHBIA NyTh. B3aumonen-
CTBHE U PETYISALUS CUCTEM TPAHCIIOPTAa HOHOB U3
CpeJibl B KOPEHD 1 3arpy3ku KcuieMbl. Crienuduka

YK-1
YK-2
YK-3
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palHaIbHOTO TPAHCIIOPTA MUHEPAIBHBIX 3JIEMEH-
ToB. CunTeTH4eckas QyHkius kopHs. CBs3b Mo-
CTYIUIEHHUS U MPEBPALLECHHUS UOHOB C MPOLECCAMU
JObIXaHUs. Perymsius NOCTyIUIEHHS HOHOB Ha
YPOBHE LENOT0 pacTteHus. JlanbHuid TpaHCHOPT U
KpYTOBOPOT BEUIECTB B pacTeHUHU. TpaHcmokauus
BEIICCTB U3 JINCTHEB B IPYTUe OpraHbl: (JIOAMHBIC
CUTOBUIHBIE 31eMeHThl. CocTaB TpaHCIOUUpYe-
MBIX BEIECTB (caxapa, aMUHOKHUCIIOThI, TOPMOHBI,
HEOopraHuyeckue noHsl u 1p.). [lepensuxenue do-
TOACCUMHUJISITOB M3 Me3o(puiuia K cocynaMm hio-
3MBI 110 aroIIacTy U CUMILUIACTY. MeXaHu3Mbl 3a-
rpy3ku (PII03MBI U3 aroIuIacTa u cuMIuiacta. Ponb
COMPOBOXKAAOMIMX KJIETOK. Tum 3arpy3ku io-
MBI y pPacTEHUU pa3IMYHBIX CHUCTEMATHUYECKUX
TPYIII U €€ 3aBUCUMOCTh OT KIMMaTHYECKUX yCIIO-
BUii. MexaHu3M nepeIBIKEHHS BEIIECTB 1Mo (i1o-
sMme. [opbl CHTOBUTHOM MIIACTUHKU KAaK OTKPBITHIE
kaHayibl. CKOpPOCTh TIEPEIBUKEHUSI BEIECTB IO
¢d105Me; UX BBITPY3Ka U3 CUTOBHUJIHBIX SJIEMEHTOB.
Bocxopsmmii TpaHCIIOPT BEIIECTB MO KCHIIEME.
CoctaB KCWJIEMHOro JKcyaaTta. B3auMocBs3b
TPAHCIIOPTa BOJBI U PACTBOPEHHBIX BEIIECTB IO
kcuiieMe. CKOpOCTH TPaHCIOPTa BOJABI U OTAENb-
HBIX BellecTB. B3aumopeicTBue ¢GIO0IMHBIX H
KCWJIEMHBIX TIOTOKOB a30THCTBIX BEIIECTB H
MOHOB. KpyroBopoT u peyTwin3anusi MUHEpasb-
HBIX BELIECTB B pacTeHUH. OyHKIIMOHAIbHAS POJIb
9TUX (PU3HOJOTMYECKHUX MPOIECCOB.

YcToiiuuBOCTh PACTEHHH K HE0JIArONPUSATHBIM
paxTopam. Ctpecc u aganTaius - oOmas xapak-
TepUCTHKa siBIeHu. Hebnaronpustaeie GpakTopsl
O6uotuyeckoi U abnotuyeckor npupoasl. OTBeT-
HBIE PEAKLUU PACTCHUMN Ha JEHCTBUE CTPECCOPOB.
Crneuuduueckue u HecrenuUUYECKUe pPeaklnu.

YK-1
YK-2
YK-3
YK-5
OIIK-
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[Tpupona Hecnenuduueckux peaxuuii. Ctpecco-
Bble Oenku ¥ ux GyHKOUH. BomHblii nedumur.
Krnaccudukanus pacTeHui 1Mo ux yCTOWIMBOCTH K
3acyxe. Kcepodursl. CiocoOHOCT pacTeHU MO~
JIEpKUBaTh BOJHBIN TOK B CUCTEME: ITI0YBA -pacTe-
HUe - aTMoc(epa B yCIOBUAX 3acyxu. DakTophl,
obecrieurBaronIie IBMKEHUE BOJABI M3 MOYBHI B
pacteHue u B atMmocdepy y kcepoduroB. OcMoTH-
YECKUN U TUAPOCTATHYECKUN MOTEHIMAJBI Y pa3-
HBIX II0 3aCYyXOYCTOMYMBOCTH pacTeHui. Peryis-
sl OCMOTHYECKOTO ITOTEHIMAJa IaBJICHUS C I10-
MOIIBI0 OCMOJIUTOB. XUMUYECKas MpUpoja u Ouo-
cuHTe3 ocMmonuToB. IIpoTexkropHas ¢yHKIUS
OCMOJIMTOB. 3aliTa OEJIKOB B YCIOBUSX JIETHIpa-
TalMU HUTOIIa3Mbl. [[pOJIMH 1 MOIMOIBI KaK Bax-
Helmme npoTrekTopsl 6enkoB. [lonrnaMuHe! - mpo-
TEKTOPBI HYKJICHHOBBIX KUCIOT. beTanHsbl 1 ux 3a-
HUTHBIE QYHKIMU. Benku, cuHTe3upyomuecs B
ycioBusx aerunapatanuu. Ux 3ammrHas posb. C4
u CAM- tumbl MeTabonu3Ma Kak CUCTEMbI SKOHO-
MHUH BJIATY Y 3aCyXOYCTOMYMBBIX PAaCTCHHUU. BrI-
COKHME KOHLIEHTpauuu coseil. TuIbl NOYBEHHOIO
3aconenus. ['anopute! u rmukodputsl. [loBpexa-
IOLIEE JIEHCTBUE coJiel. Ananrtanus pacTeHuN K
OCMOTHYECKOMY M TOKCHYECKOMY JEHUCTBHIO CO-
aeil. CrocoObl mojaaepXkaHWe OBOAHEHHOCTH.
OcMoperynsiTopHass ¥ TPOTEKTOpHass (YHKIIMH
ocmonuToB. [Iporekropusie 6enku (I1b), cuares3u-
pYIOIIMECS B PAaCTEHUSX IPH COJIEBOM CTpECCE.
Wunykuust 6uocunre3a [Ib BBICOKMMHU KOHIICH-
TpauusiMu cojiel. OYHKIIMU MPOTEKTOPHBIX Oe-
KOB. CUCTEMBI HOHHOT'O TOMEOCTATUPOBAHUS KJle-
ToK. KommapTmeHTanus HOHOB, pOJIb BaKYyOJH.
Ponp miazmanemMmbl U TOHOIUIACTa B MOAJEpXKa-
HUM HU3KHX KOHILEHTparui Nat+ B IuTOomiazme

[1K-2
[1K-4
[IK-5
[1K-6
[K-7

35



HanmenoBanue TeMbl
C YKa3aHHUEM OCHOBHBIX
BOIIPOCOB

@opMupyemMble KOMIIETEHIINH

Cemectp

Buasbl yueOHoii pa-
00Thbl, BKJIIOYASA
CAMOCTOSITE/ILHYIO0
padoTy CTYyIeHTOB
U TPYI0€MKOCThH (B

qacax)

Jlek-
100505

[TpakTn-
YecKHe
3aHATHS
(a-
oopa-
TOp-
HBIE
3aHs-
THST)

CamoCTO-
sITeJIbHAs
pa-
oorta

npu 3acojieHud. Na+-TpaHCHOPTUPYIOIIME CH-
creMbl U X cBoicTBa. [lanpHuil TpancnopTt Nat+
(ypoBeHb menoro pacrenus). Ctparerust nzoexa-
HUSI HaKOIUIEHHUS MOHOB B aKTHBHO METa0OIM3H-
PYIOIIMX TKAHAX U TeHEPAaTUBHBIX OpraHax B yCJ0-
BUSX 3aCOJIEHMs. DKCTPEMAIIbHBIE TEMIIEPaTYpBHl.
Pacrenus kak 3K30TEepMHBIE OpraHu3Mbl. Temme-
paTypHbI€ aJanTaluy, CBA3aHHbBIE C U3MEHEHUEM
conepkaHusl (pepMEHTOB B KJIIETKaX U UX u3odep-
MEHTHOI0 cocTaBa. Ajanrtanuu, o0ecreduBaro-
11e NocTosHCcTBO KM npu TemnepaTypHbIX CABH-
rax. CTpyKTypHbI€ IEPECTPONKHU KIETOUHBIX MEM-
OpaH npu TemIepaTypHbIX aganTauusx. Poiap us-
MEHEHUS XMMUUYECKOT0 COCTaBa JKUPHBIX KUCIIOT U
COOTHOILIEHUS] HACBHIIIEHHBIX U HEHACHIIIEHHBIX
KHUPHBIX KHUCIOT B OOecreuyeHUH HeOoOXOIMMOil
MOJIBUYKHOCTH JIMITUTHOTO OMCIIOs MeMOpaHbI pu
TEMIEPATYPHBIX

afanTtauusax. I3MeHeHue BA3KOCTH JIMIUIOB U pe-
T'YJISIIKS aKTUBHOCTH JIOKQJIM30BAaHHBIX B MeMOpa-
Hax (pepmeHTOB. Ponib 1 PpyHKIIMA ecaTypas B U3-
MEHEHUM MWHJEKCA HEHACBHIIEHHOCTH MXHPHBIX
KHUCJIOT MpU TEeMIlepaTypHbIX agantauusax. Tome-
PaHTHOCTb PaCTEHMH K 3aMopaxkuBanuto. [Ipenot-
BpallleHue 00pa30oBaHus JibJa B KJIEeTKax: 1) myrem
uX 00€3BOKMBaHMS B X0J€ (hOPMUPOBAHUS KpH-
CTaJIJIOB JIbJIa B MEXXKJIETHUKAX; 2) yTeM OMOCHH-
Te3a OMOJIOTHYECKUX aHTH(PPU30B. XUMHUUECKAsS
npuposia OMOJIOTMYECKUX aHTHU(PpPU30B. Mojeky-
JSIpHBIE MEXAaHU3MBI UX JeiicTBus. Huskomoneky-
JSIpHBIE KpPUONIPOTEKTOPBI. 3aKaylKa pacTeHui. 13-
MEHEHUS, IPOUCXOSAIINE B PACTUTEIILHOM Opra-
HU3ME B XOJI€ 3aKaJIKU. MeXaHNU3Mbl TOBBIIIEHUS
MOpO30YCTOMYMBOCTH TIPU 3aKajke. AKTHBHPO-
BaHHBIN KUCJIOPOJ. AKTUBHBIC (DOPMBI KUCTIOpOAA
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(ADK): cynepokcuIHbIN paguKal, THAPOKCHII-pa-
JUMKaJl, CUHIJIETHBIA KUCIOpoA. MeXaHu3Mbl UX
obpazoBanusi. Bkinag GoToCHHTETHYECKOW U JIbI-
xarenbHOoM OTL[ B renepaunuio cynepoKCHUAHOTO
panukana. Poib BBICOKOW HHTEHCUBHOCTH CBETA B
nepeBocctaHoBieHHocTH JTL[ xnopomnactoB u
00pa30oBaHUM CYNEPOKCUHBIX pajuKaioB. [eHe-
pauuss ADK npu crpeccax. Tokcuueckoe aeu-
ctBue ADK; crumynsuus nepeKkucHoro Okucie-
HUA TUOUA0B. MeXaHU3Mbl 3alUThl PACTEHUN OT
n30biTka ADK. [Tyt npenorepamienns oopazoBa-
Husit AOK B kieTkax pacTeHuil. AHTHOKCHUIAHT-
HBIE CUCTEMBI KJIETKH: acKOpOaT-TiIyTaTHOHOBBIN
LUK, TOKO(epor. AHTHOKCUAAHTHBIE (PepMEeHTa-
TUBHBIE cucTeMbl. CEeMENCTBO CYNepOKCUAIUCMY-
Ta3. Ackopbarnepokcuiaza, KCaHTO(QUIUIbHBIHN
LUKI U JIp.

AHOKcHS UM runokcus. Pactenus, ycToiuuBbie K
HEJ0CTaTKy Kuciopona. Ponb riaukonusa B ajarn-
TalMy PACTEHUM K HEJOCTaTKy Kuciopoja. AHa-
TOMHYECKHE OCOOCHHOCTH pACTEHUH, YCTOWYH-
BBIX K QHOKCHUHU U THUIIOKCUU - CTpaTerus u3odexa-
HUS aHa’poOuo3a. Posib ropMOHOB B ajjantanuu K
aHaspobuno3y. OTBeTHas peakuus pacTeHUH Ha
pEe3KOe CHUXEHHME COJAEpkKaHMs KUCIOopoJa B
cpene. benku, oOpasyroluecs B pacTeHHUSIX B X0/1€
aJlanTalyu K HeI0CTaTKy Kucinopoaa. x pynkuu-
OHaJbHas poib. IloNbITKM MONydyeHus ycTONYM-
BbIX K HEJIOCTaTKy KHCIOpoaa (opM pacTeHH.
TOKCUYHOCTD TSXKENBIX METAJUIOB I PAaCTEHUM
UX HAKOIUIEHHE B TKaHAX. MeXaHU3Mbl 3alIUThI:
KOMITAPTMEHTALIUSI U HAKOIUICHHE TSKEIBbIX Me-
taioB B Bakyoisix u KC, Ponb ¢uToxenarnHos.
BupocnenuguuHOCTh B YYBCTBUTEIBHOCTH H
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YCTOMYUBOCTH PACTEHUH K H30BITKY M HETOCTATKY
TSKEIBIX MeTauioB B cpene. duropemennanusi.
®OurouMMyHUTET. DPUTOMMMYHOJIOTHS Kak Co-
CTaBHas 4acThb 0OO0meld WMMyHoJoruu. OyHKIUU
ummyHHuTeTa. IMmynurer. J[Byx(da3HoCTh OTBEeTa
pacTeHU Ha BHEIpPEHUE NATOTeHA: paclo3HaBa-
HUE MaTOT€Ha U 3allUTHAasl peakuus. DIUCUTOPBI,
Pons

IIEKTMHOB B pacrno3HaBaHuu. Penenrop - juranj-
HbIIl THUI B3aUMOJCHCTBUSL PACTEHUS-XO35IMHA U
naroreHa. Ponp onurocaxapuHoB B OTBETHOM pe-
aKIIMM PacTeHMs Ha BHeJpeHue narorena. Hekpo-
Tpo(dBI 1 OUOTPOBI — HU3KO- U BHICOKOCTICTIHAITH-
3UpOBaHHBIC NATOrEHBI. J[€TEpPMUHAHTHI YCTONYH-
BOCTHM PacTeHMH K MaToreHaM: aHTHOMOTHYECKHE
BelecTBa (PUTOATEKCUHBI), MEXaHUUYECKHE Oaphb-
epbl, ayKCOTpousi, peakius CBEPXUYBCTBUTEb-
HOCTH U Jp. [leTepMUHAHTBI TaTOr€HHOCTH MHUK-
POOPraHu3MoB: (aKTOphl, CIIOCOOCTBYIOIINE KOH-
TaKTy MUKPOOPraHU3Ma U PacTEHUs, CYIIPECCOPBI
3alllMTHOW peaklMy U TOKCUHBI, (aKTopbl, obec-
MEYMBAIOILHME IPOHUKHOBEHUE [1ATOICHA U €T0 IH-
TaHUE BHYTPU pacTeHusl; (hakTopbl, o0ecneunBaro-
1Iye MPeoJ0JICHUE 3alUTHOW PEaKLUU PACTEHHUS.
Tun u cTeneHb COBMECTUMOCTH B CUCTEME: OO0JIb-
HOe pacTeHue. I'eHeTndeckas Nnpupoaa yCcTon4u-
BOCTH pacTEHUH K naroreHaM BepTukanpHas u ro-
pu3oHTanbpHasg ycrouusBocth. Teopus Diopa
«reH-Ha-TeH». ConpsiKeHHas YBOJIFOLUS PACTEHUS
X03s5iMHa U maroreHa. [IpuoOpereHune BUAOBOW U
COpPTOBOM CHEIUAIN3allUd [aTOTeHOM (MHAYK-
TOpHO-CyNpeccopHasi Mojaenb Xecca). Poib BTO-
PUYHBIX META0OJUTOB B BEPTHKAIBHONW U TOpH-
30HTAJIBHOM yCTOMYUBOCTH. Jlokanu3anus CuH-
T€3a U HAKOIUJICHHs] BTOPUYHBIX META0OJUTOB Ha
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YPOBHE KJIETKH, TKaHU, OPTaHa, LEJIO0Tr0 PACTCHMUS.
CocraB U XapakTepUCTHKa CMOJI, CIIU3EU, KaMeIH,
natekca. BHelHss cekperuss BTOpU4HbIX MeTabo-
auToB. Crienanu3upOBaHHbBIE OPraHbl CEKPELINH.
CocraB u xapakTepucTuka 3(pupHbIX Macen. Xa-
paKTEepUCTUKA JOKAIU3alMU CUHTE3a U HaKoILIe-
HUSL OCHOBHBIX I'PYMI BTOPUYHBIX META0OJUTOB.
3amuTHbIe (YHKIUH BTOPUYHBIX COETUHEHHIA.
®uroasniekcuHsbl. /Joka3arenbcTBa 3KOJIOTMYECKUX
(GyHKIMI BTOPHYHBIX COSTMHEHHM
PocT u pa3zButne pacrenuii. O0uye 3akoHOMEp-
HocTu pocta. [lokazarenu pocra, S-o0pa3HbIii Xa-
paktep KpuBOH pocrta, ero ¢azpl. KOMIIOHEHTHI
«KJIACCHYECKOI0» aHaju3a pocTa U MaTeMaruye-
CKMH aHanu3 npouecca. TUIbl pocTa y pacTeHUM.
Opranuzanus MepucTeM KopHs U crebuns. Poct n
JIeATEIbHOCTh MepHUCTEM. KiieTouHbIE OCHOBBI po- VK-1
cra. Poct pacrenuii u cpena. Biusgaue temnepa- VK-2
TYpBI, CBETA, BOJIbI, Ta30BOI'0 COCTaBa aTMOC(eEpHI, VK-3
9JIEMEHTOB MUHEPATILHOTO MATAHUSA HA POCTOBBIE | p- o
npoueccsl. JKU3HEHHBIN NUKII BBICIIUX PACTCHUM. OITK
v OcCHOBHBIE 3Tallbl OHTOT€HE3a (IMOPHUOHANBHBIM, 1 4 2 2 8
FOBEHWJIbHBINM, PENPONYKTUBHBIN, 3PEJIOCTH, CTa- [K-2
peHus), ux Moposiornyeckue, GU3NOIOrHUECKUE K-4
U Metabonnueckue ocodeHHocTH. CocTosHUE Mo- K-5
KOsl y pacTeHui. TUIBI IOKOS U UX 3HAYECHHUE IS K-6
JKU3HEAESITEIBHOCTH pacTeHU. MexaHn3Mbl MOp- MK-7
¢orenesa pacrenuit. [lomspuocts. MHayKINA Te-
HETHUYECKHX Mporpamm, Mop(oreHeTHYeCKue rpa-
JUEHTBHl U OPUEHTAIMs KJIETOK B IPOCTPAHCTBE.
[{en0CTHOCTD U KOPPEISTUBHOE B3aMMOJICHCTBHE
opraHoB. Perenepanusa. I'opMoHanmpHas peryss-
1Usl pocTa U pa3BUTHs pacTeHuil. OCHOBHbIE PU-
TOTOPMOHBI (ayKCHHBI, ITATOKHHUHBI, THOOEpe-
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JIUHBI, a0CIIM30Basi KUCJIOTA, 3TUIEH), UX 00pa3o-
BaHue, JOKanu3amus, (Qusnomornyeckoe mAei-
cTBUe. B3aumoneiicTBue ayKCMHOB M IIUTOKUHH-
HOB, B3aumojeictBue ABK u rub6epeminHoB B
npoueccax peryyisliiy MOKOs, B3aWMOJEHCTBUE
STUJICHA C ayKCUHAMU U APyruMu ropmonamu. [1o-
HATHE 00 aHTaroHW3Me W cuHeprusme. I'opmo-
HaJbHBIN OallaHC B PACTEHHH, ITYTH €T0 MO AepikKa-
HUs. PerymsaTopsl pocra pacTeHuid, OpaccCHHOCTE-
POUJIBI, ’KACMOHOBAsI KUCIIOTA, CAIMIIMIAT U ApY-
rue (peHoIbHbIE COETUHEHMSI.
Cucrembl peryjasinuu GuU3NOIOTHYECKUX TPO-
neccoB. dotoperynsauusa y pacteHuil. OCHOBHBIE
npuHIUIE! poTopeueniuu. Otnuune GpoToperen-
TOPHBIX KOMIIJIEKCOB OT HEPronpeoOpa3yooux.
OU3NONOTUYECKH BaKHBIE O0JACTH CIEKTpa:
KpacHas U cuHssA. PUTOXpOM U Kpunrtoxpom, Ou-
ToxpomHas cuctema. dusnonoruveckue peakiuy, | YK-1
orocpeoBaHHbIe (PUTOXPOMHOM cucTteMoii: cBe- | YK-2
TO3aBUCUMOE TpopacTaHue, nedTHosnus, cuH- | YK-3
npom usberanus teHu. K/JIK-o6patumocts. @u- | YK-5
TOXPOM KaK «BXOJIHbIE BOpoTa» i ¢oronepuo- | OIIK-
8 | mmueckoro curnana. deHomeHosorus (HoTONEpH- 1 4 2 4 9
onu3Ma: 1BereHue u Tpymmbl poronepuoanue- | [1K-2
CKHX pacTeHHH, perymsius Jucronana, oopasosa- | [1K-4
HUS TI0YeK, repexoja K coctosHuto mokos. Boc- | TIK-5
npusiTie JUHBL JHs: d9QdexT npepeBanus Houn, | [1K-6
¢duToxpoM, BHyTpeHHHE uyachkl. [opmonampHas | [IK-7
Teopud BeTeHus YainaxsHa. I3MeHeHus: ropMo-
HAJIBHOTO OallaHca, MPUBOASIINE K PU3NOIOTHYE-
CKOMY OTBeTy Ha (oTonepuos. Perymsuus pazsu-
TUS KJIMMaTU4eckumu ¢akropamu. CeTb myTei
nepeayn cCurHania B kjaetke. Bocnpusitue Bo3aen-
CTBUM W CHUTHAJBHBIX MOJEKyNI. Penentopsl cTu-
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MYJIOB U TOPMOHOB, UX JIoKanu3auus. Ponp mias-
ManieMMmsl. [lepenaua curnana. B3zaunmoneiictsue
pELEenToOpoB € IOCPEIHMKAMH, IE€PENAOIINMHI
CUTHAJI, BTOPUYHBIE ITOCPEJHUKN NEPEJAYU CHUT-
Hajla. Y4yacTue KaJblys B [iepeaye curuaia. Poib
kanpMonynuHa u Ca2+-CAM kowmrekca B (op-
MHUPOBaHUU OTBETHOM peakuuu. Perymsmus pocra
Y pa3BUTHA pacTeHUIl. BHyTpeHHuEe pUTMBI pa3Bu-
THs pacTeHuil. [lepuoanyueckue iBeHus B puTMax
OopraHoresesa M pocrta pacrteHui. [lupkanHbie
pUTMBI, MexaHU3M ux oOpasoBanus. Hactpoiika
HUPKAaTHBIX PUTMOB (QoTonepuoaom. [lracro-
xpoH. KoppekTupoBka BHYTPEHHUX PUTMOB pas3-
BUTHS BHEIIHUMM KJIMMaTHYECKUMH (aKTOpaMU:
3acyXoH, IOHM)KEHUSIMHU TemIepaTypsl. I myOookuii
(pusmnonornyeckuii) MOKOM U BBIHYKICHHBINH IMO-
kou. Temneparypa m pasBurue pacreHuil. fBie-
HUS CTpaTU(UKALUU U IPOBU3ALUHU KaK 3KOJIOTH-
yeckas ajanrtanus. 'opMoHanbHas TEOPUS BEpHAa-
au3anmu pactenuil. IlpepeiBanue riryOokoro mo-
KOSl MOHM)KEHHBIMHU TEMIIepaTypaMu: IpopacTa-
HUE CEMSH, BBIXOJl IOYEK M3 COCTOSHUS IOKOS,
1BeTeHHe. DOMOpHUOHalIbHOE pa3BuTHE. Pa3zBurtue
3apoJblllla y IBYIOJIBHBIX PAacTeHHH B HOpME.
[Tpopacranue cemsH. ['opMoHanbHBIN OaaHc pu
npopactanuu ceMsiH. OtHomenue ABK/ ru66e-
pemnuHbl. CBS3b TOPMOHAIBHOIO CTaTyca CEMEHU
¢ OMOCHHTE30M JIPYTHUX BellecTB. Perynsius Bere-
TaTUBHOTO pocTa pacteHuil. Poct xopusa. Ponb pu-
toropmoHoB. JluddepeHunpoBka KOpHEBBIX BO-
J0CKOB. PocT m06GeroBoii cucTeMsl. Y CTaHOBIIEHHUE
¢woTakcuca Mpu MpopacTaHuM ceMeHu. Poct
mucta. Poib GUTOrOPMOHOB B 3aKJIa/IKE U pa3BU-
TuU ucta. CBsI3b Pa3BUTHS JINCTA U MEPUCTEMBI
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noOera. Peryssius reHepaTuBHOrO pa3BUTHS pac-
TeHui. Uanykuus u sBokanus nsereHus. Pazsu-
THE couBeTHil. PaHHee reHepaTMBHOE pa3BUTHE,
NI037]HEE TEHEPATUBHOE Pa3BUTHE, PA3BUTHUE 1IBET-
koB. HopManbHoe pa3Butue userka. IIpossnenus
nosia y pacteHuil. CaMOHECOBMECTUMOCTb. ['eTe-
poMop¢dHass u roMomopdHas CaMOHECOBMECTH-
MocTb. Crnopo@uTHBI M TaMeTO(QUTHBIN KOH-
TPOJb CaMOHECOBMECTHUMOCTHU. Perymsiuus mona.
JKv3HeHHbIE IMKIBI PACTEHUH. YCIIOBUS MUHE-
palbHOIO MUTAHUS, BO3PACT, TOPMOHAIbHBIN CTa-
TyC Kak (akTophbl, BIMSIOIIME HA MOJI PAaCTEHUI.
BsanmopneiicTBre (U3MOIOTHYECKUX MPOIECCOB,
UX MHTETpalUs U COIIacoBaHHOE (DYHKIIMOHUPO-
BaHUE OpPraHoB. /JOHOpPHO-aKLENTOPHBIE B3aUMO-
JIeMCcTBUS KaK OCHOBA SHAOT'€HHOM perynaunu ¢o-
TOCHHTE3a B CUCTEME PACTUTEIBLHOTO OpraHu3Ma.
Teopuss (QOTOCHHTETHYECKOH MNPOAYKTUBHOCTH.
[Tytu moBeiieHUst 3PGEKTUBHOCTH HCIOIb30BaA-
HUS COJTHEUHOU 3Hepruu npu Qortocuntese. Jlo-
HOPHO-aKIIENITOPHBIE OTHOILLIEHUS, pPeyTUIN3alus
U KPYTOBOPOT MUHEPAIBHBIX 3JIEMEHTOB B pacTe-
Huu. Pacripenenenue Be1eCTB 10 OpraHaM U KOM-
IapTMEHTALUS TPOLECCOB U COEUHEHM B KJIETKE
U TKaHSX Kak CHCTeMa NMPOCTPAHCTBEHHOW U Bpe-
MEHHOH opraHu3alnuu OMOXUMHUYECKUX U (U3NO-
JIOTUYECKHUX TMPOILIECCOB U CIOCO0 PEeryisiiuu ux
COIIACOBAHHOT'O B3aUMOJICHCTBUS M MHTETPALUHU.
CucreMsbl peryasiuu U UX Uepapxus B paCTEHUU:
Tpoduueckas, rOpMOHAIbHAS U 3JEKTPOPHU3UOI0-
rudeckast. Perynsnus pacnpeaeneHus pocrta 1 Be-
IIECTB, a TAaKXXE B3aMMOJEIHCTBUS OpraHOB B Iie-
JIoM pacTeHuH. Perynsius nporeccoB Ha KJIeTOU-
HOM ypoBHE. MeTaboauTHas Peryysiiiusg U Mexa-

42



Buasbl yueOHoii pa-
- 00Thbl, BKJIIOYASA
= CAMOCTOSITE/ILHYIO0
= padoTy CTYyIeHTOB
g U TPYA0EMKOCTh (B
= qacax)
=9
Ne HaumeHoBaH#E TEMBI g 5 [MpakTu-
1/ C YKa3aHHEeM OCHOBHBIX % S YecKue
5]
i BOIIPOCOB = &) 3aHATUS
) CamMoCTO-
z (a-
g Jlek- sITeNIbHAs
oopa-
= 00705 pa-
S TOp-
S 6ota
= HBIE
3aHs-
THST)
HU3M KOHTPOJISl MPOTEKAHUS TPOIIecca MO MPUH-
UMy OTPHUIATENbHON (TIOJOXKHUTENBHOM) CBSI3U
KOHEYHBIMU TpOAyKTamu. KomrmapTMeHTanus
MIPOLIECCOB U BEIIECTB KaK Coco0 OpraHu3aiuu
pPETYJSIIIAA  TIPOIECCOB B IMPOCTPAHCTBE U Bpe-
MEHHU.
Hroro | 16 | 20 | 69 |

6 IlepeyeHb Yy4eOHO-METOAUYECKOT0 O0eCIeYeHUus J1JIsl

CaAaMOCTOAITEJIbHOM PadOThl 00yYAKOIIMXCS M0 JUCHUILIHHE

Metonnueckue ykazaHus (111 CaMOCTOSITEIbHOM PabOThI)

1. ®enynos 0. I1. Metoauueckue yka3aHusi IO CaMOCTOSITEIHHOM paboTe 00yyva-
FOIIMXCS 110 TUCIHMITINHE «DPU3HO0IOTHS ¥ OMOXUMUS PACTCHUI [DICKTPOHHBIH
pecypc]/ 1O. I1. ®enynos — Kpacuomap: KyoI'AY, 2018. — 18 ¢. Pexxum 10-
cTyma:
https://kubsau.ru/upload/iblock/126/126¢924b9b18fd3f859273a921d7a27a.pdf

/ ®oH OLIEHOYHBIX CPEICTB /JIsA NMPOBeAeHUsT TPOMEKYTOUHOM

aTTecTaluu

7.1 IlepeyeHb KOMIIETEHIUH ¢ YKa3aHUeM 3TanoB UX GopMUpPOBAHMSA B
npouecce ocsoenusst OITIOII BO
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Oransl GopMUPOBAHUS U IPOBEPKH YPOBHS

Howmep cemectpa™ c(hOpPMHUPOBAHHOCTH KOMITETCHITUH 110 JUCIUTIIIMHAM,
npakTukam B npouecce ocsoenus OITOIT BO

OIIK-1 — cnocoOHOCTh CaMOCTOSITENBHO OCYIIECTBIISITh HAYYHO-UCCIIEIOBATENIbCKYIO IEATEIb-
HOCTBH B COOTBETCTBYIOLIEH MPO(hecCHOHATLHON 00JIACTH C UCTIOIH30BAHUEM COBPEMEHHBIX Me-
TOJ/IOB UCCJIEJOBaHMSI U MH(OPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUN

1,2 HcTopus u ¢uocodust HayKu

1 HcTopus Hayku

4 @usnonorus U OMOXUMHUS PACTCHUN

2,3 CoBpeMeHHbIe HH()OPMAITMOHHO-KOMMYHHUKAITMOHHBIE TEXHOJIOTUH B
Hay4YHO-UCCJIE0BATEIbCKON JIeATeIbHOCTH U 00pa30BaHUU

OCHOBEI Hay‘-IHO'I/ICCHGILOBaTeJIBCKI/Iﬁ JACATCIIBHOCTH

bruodusuka pacrenuit

buoxumus pacrteHui

DKosornyeckas (YU3MOJIOTUS] pACTEHUI

AR~

Meroas!l onpeieneHuss yCTOWYNBOCTH PACTEHUI

2,4 [IpakTuka mo noyy4eHuro npodeccuoHalIbHBIX YMEHHN U OTbITa podec-
CUOHAJILHOHN JEATEILHOCTHU

1-7 HayuHo-uccnenoBartenbckas 1€4T€IbHOCTh

[TonroroBka Hay4HO-KBATH()UKAMOHHOM PabOTHI (IMCCEpTAINN)

IloaroroBka K cmade u caada ToCyJapCTBCHHOI'O OK3aMCHa

oo (00| 0o

[IpencraBneHne HayqHOTO JI0KJIaja 00 OCHOBHBIX pe3ysbTaTax MOJArOTOB-
JICHHOW HayYHO-KBATH()UKAIMOHHOW pabOTHI (AHCCepTaIiN)

VK-1 — cnocoGHOCTE K KPUTHYCECKOMY aHAJIN3Yy U OLICHKC COBPEMCHHBIX HAYYHBIX ,Z[OCTH)I(GHI/Iﬁ,
TCHCPUPOBAHHUIO HOBBIX Hﬂeﬁ IIpU pCHICHUN UCCIICAOBATCIIBCKUX U MPAKTUYCCKUX 3aaa4, B TOM
YUCJIC B MCKIUCHUIIIIMHAPHBIX obnacTax

1-2 Hctopus u punocodust HayKu
1 Hcropus Hayku
2 dunocodust HayKu
4 ®usznonorus 1 OUOXUMHUS pacTeHUN
23 CoBpemeHHbIN HTHPOPMAITMOHHO-KOMMYHUKALIMOHHBIE TEXHOJIOTUU B
Hay4YHO-HMCCIIEeI0BATENbCKOMN IEATEIbHOCTH U 00pa30BaHUU
1 OCHOBBI HAYYHO-UCCIIEOBATEIbCKUN JEATEIIBHOCTH
4 buo¢wusuka pactenuit
4 buoxumus pacrenuit
4 Dkonorndeckas (pU3NOJIOTUS paCTeHUH
4 Meroas! onpeieneHuss yCTOMYNBOCTH PACTEHUI
2.4 ITo momyyeHuto mpoecCHOHAIBHBIX YMEHUHN U OMbITa MPO(heCCHOHATLHON
JIeSITEIbHOCTH
1-7 HayuHo-uccnenoBarenbckas 1esITEIbHOCTD
8 [ToaroroBka Hay4yHO-KBaTHM(PUKAMOHHON pabOTHI (AHCCEPTALINH)
8 [ToaroroBka k cave 1 caaya roCyJapcTBEHHOIO IK3aMeHa
8 [IpencraBieHre Hay4HOTO J0KJIaJa 00 OCHOBHBIX pe3yJbTaTaxX MOAr0TOB-
JICHHOM Hay4YyHO-KBaTM(UKAIIMOHHOM paboThI (AUCCepTaIMN)
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YK-2 — cnocoOHOCTh MPOEKTUPOBATh U OCYIIECTBISATh KOMIUIEKCHBIE HCCIEIOBAaHUSA, B TOM
YHUCJIe MEXAUCIUIUIMHAPHBIC, HA OCHOBE I[EJIOCTHOTO CUCTEMHOTO HAYYHOT'O MHUPOBO33PEHUS C
MCIOJIb30BaHHUEM 3HAaHUH B 00J1aCTH UCTOPUH U (pustocodpun HAyKH

1,2 Hctopus u ¢punocodust HayKu
1 Hcropus Hayku
2 dunocopust HAYKH
4 @usnonorus ¥ OMOXUMHUS PACTCHUN
4 buodwuszuka pacrennii
4 buoxumus pacrenuit
4 Okonornyeckas (pU3NOJIOTHS paCTEHUI
4 Mertoab! onpeeneHus yCTOMUUBOCTH pacTeHUIN
2.4 [IpakTuka 10 NOJTY4EHHIO npoeCCHOHATLHBIX YMEHUH H OTBITa TIpodec-
CHOHAJIBHOW JeSITeIbHOCTH
1-7 HayuHo-uccienoBarenbekast JesITeIbHOCTD
8 [TonroroBka Hay4HO-KBATH()UKALMOHHONW PaOOTHI (AMCCEPTAIIHH)
8 ITonroToBka K caaye U cada rocyJapCTBEHHOI'O 3K3aMeHa
8 IIpencraBnenue Hay4HOT o J10KJIaZa 00 OCHOBHBIX pe3ysbTaTax

MIO/IFOTOBJIEHHON Hay4YHO-KBaJM(UKAIIMOHHON padoThl (JIuccepTalun)

YK-3 — roTOBHOCTH y4acTBOBaTh B pa0OTE POCCUUCKUX U MEKITYHAPOIHBIX UCCIICOBATEIBLCKUX
KOJUIEKTHBOB I10 PEHICHHUIO HAYYHBIX U HAyYHO-00pa30BaTeNIbHBIX 3a/1a4

1 OCHOBBI HAYYHO-HMCCIIEJ0BATENbCKUN AESITEIbHOCTU
1,2 HNHocTpaHHBIH SA3bIK
1,2 Ucropus u punocodus Hayku
1 Hcropus Hayku
1 OCHOBBI HAYYHO-UCCIIEOBATEIbCKUN JEATEIBHOCTH
23 CoBpeMeHHbI HH()OPMAIMOHHO-KOMMYHHUKAIIMOHHbIE TEXHOJIOTUH
B HAyYHO-HCCJIEI0BATENIbCKON JESITEIbHOCTH U 00pa30BaHUU
2.4 IIpakTuka 10 MOTY4EHHIO npodecCHOHATIBHBIX YMEHUH U OTbITa Ipodec-
CHOHAJIbHOU JeSITEIbHOCTH
4 ®usznonorus 1 OUOXUMHUS pacTEHUN
4 buodusuka pacrenuit
4 buoxumus pacrenuit
4 Dkonornyeckas (pU3NOJIOTUS paCTeHUHN
4 Meroas! onpeencHuss yCTOUYUBOCTU PACTEHUI
1-7 HayuHo-uccnenoBarenbckas A1esITEIbHOCTD
8 [ToaroroBka Hay4yHO-KBaTM(PUKAMOHHON pabOTHI (AHCCEPTALIIH)
8 IloaroroBka k cade 1 caada rocyJapcTBEHHOIO IK3aMEHa
8 [IpencraBnenne HayqHOTO JI0KJIaa 00 OCHOBHBIX pe3yibTaTax MoJAroToB-
JIEHHOW Hay4YHO-KBaJIM(UKAIIMOHHOM paboThI (AuccepTanun)
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VK-5 — cnocoGHOC

TbIO IINIAHUPOBATh W PCIIATh 3ald4U COOCTBEHHOTO HpO(bCCCI/IOHaJ'IBHOFO n

JIMYHOCTHOI'O Pa3BUTHA

1,2

HNHocTpaHHbIi S3bIK

1,2

Hctopus u ¢punocodust HayKu

1

OCHOBEI Hay‘-IHO'I/ICCHGILOBaTeJIBCKI/Iﬁ JACATCIIBHOCTH

1-7

HayLIHO-I/ICCJ'IeI[OBaTeJ'IBCKaH ACATCIIbHOCTD

2

dunocodust HayKH

2,4

[IpakTrka 1o moaydeHuro npodeccCuoHaIbHBIX YMEHUHN U OTbITa Ipodec-
CHOHAJILHOHN JEIATEILHOCTHU

w

Opranuzanus yueOHOU AesTenbHOCTH B By3e u MeToiuKka npernogaBaHus B
BBICIIIEN IIKOJIE

[TpakTuka 1o Mmoyry4eHuto nmpodeccCHOHATBHBIX YMEHHI 1 OTIBITa Mpodec-
cuoHabHOMU nesteabHoCcTH (Ilenarornueckast)

HHaHI/IpOBaHI/Ie Pa3BUTHA KapbCphbl U JIMYHOCTHU

CaMOMeHe,I[)KMeHT. anaBneHHe BpPCMCHEM

OCHOBEI Neaarorukyu u riCuxoJIoruu

®uznonorus u OUOXUMHUS PaCTEHUN

buodusuka pactenuit

buoxumus pactenuii

Dkonorudeckast GU3NOIIOTUs pacTeHUN

[TonroroBka Hay4HO-KBaIH(PUKAMOHHONW PabOTHI (AHUCCEpTAINN)

IloaroroBka K cmade u caada rocyaapCTBEHHOI'O 3K3aMCHaA

0 |||~ PlWWlW| W

IIpencraBneHne HaAyYHOTO JOKJIaa 00 OCHOBHBIX PE3yJIbTaTaxX MOATOTOB-
JICHHOH Hay4yHO-KBaTM(UKALIMOHHOM paboThI (AUCCepTaIMN)

[1K-2 — roToBHOCTH 000011aTh TIOTYYEHHBIN IKCIIEPUMEHTAIBHBIN MaTepHall Ha OCHOBE COBpe-
MEHHBIX HAyYHBIX JaHHBIX U CUCTEMHOIO MPEACTABICHUS O MPOUCXOAIINX B pACTEHUN (PU3UO-
JIOTHYECKUX U OMOXUMHYECKUX nmponoeccax M NpeACTaBiIATh €0 C IOMOIIBIO COBPEMCHHBIX WH-
(hopMalMOHHO- KOMMYHUKAIIMOHHBIX TEXHOJIOTUI

4 ®3uonorus 1 OUOXUMHUSI paCTEHUN

4 OU3NOIOTUYECKU aKTUBHBIE BELIECTBA B arpOTEXHOJIOTUSIX

8 IloaroroBka k cade u caada rocyJapcTBEHHOTO IK3aMEHa

3 [IpencraBneHne HayqHOTO JI0KJIaJa 00 OCHOBHBIX pe3ysbTaTax MoJAroTOB-

JIEHHOW Hay4YHO-KBaJIN(UKAIIMOHHOM paboThI (AUccepTalnn)

[1IK-4 — BnageHue

COBPCMCHHBIMU 6I/IO(I)I/I3I/I‘ICCKI/IMI/I 1 OMOXUMHYECKUMHU METoAaMM UCCIICO0-

BaHUA paCTeHI/II\/'I " TBOPUYCCKHU HMCIIOJIIB30BaTh HMX JJIA PCIICHUSA MPAKTUYCCKUX 3ajiayq (1)I/I3I/IO.]'IO-

MU PACTCHUU

2 buodusnuecknue MeTo bl OLIEHKH (PU3NOIOTHUECKOTO COCTOSIHUS pacTe-
HUH

4 ®usznonorus u OUOXUMHUS PaCTeHUN

4 buodusuka pacrenuit

4 buoxumus pacrenui
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Dkosnoruveckast GU3NOJIOTUs pacTeHUN

Meroas! onpeieseHuss yCTOWYUBOCTU PACTEHUI

HO,Z[FOTOBKa K ¢aaduc€ U caadya rocyaapCTBEHHOIo sJK3aMCEHa

o |0~

[IpencraBnenne HayYHOTO JTOKJIaa 00 OCHOBHBIX Pe3yiIbTaTaxX MOJIrOTOB-
JICHHOW HayYHO-KBaJIM(UKAIIMOHHONW paboThI (uccepTanun)

[TK-5 — cniocoOHOCTh OCYIIECTBIATH COOp, aHATN3 HAYYHO-TEXHHUYECKON WH(pOpMaIuu, oTeue-
CTBEHHOTO U 3apy0eKHOT0O OIbITA 110 TEMATHUKE UCCIeI0BaHUS B (PM3HOIOTMH U OMOXUMHHU pac-
TEHUU

1 OCHOBEI HayLIHO'I/ICCJ'IeI[OBaTeJ'IBCKI/Iﬁ JACATCIIbHOCTH

COBpeMeHHBIﬁ I/IH(i)OpMaI_[I/IOHHO'KOMMYHI/IKaI_[I/IOHHI)IC TCXHOJIOTHHU B

2,3 .
' Hay4YHO-HMCCIIEI0BATENBCKOM NEATEIBHOCTU U 00pa30BaHUU

[IpakTuka 1o noyxy4eHuro npodeccuoHaIbHBIX YMEHHI U OTbITa podec-
CUOHAJILHOHN JEATEILHOCTHU

2,4

1-7 Hayuno-nccnenoBarenbckas 1esTeIbHOCTh

4 ®dusnonaorus U OMOXUMHSI paCTCHUM

DOU3N0I0rnIeCK aKTUBHEIC BCIICCTBA B arpOTEXHOJIOTHUAX

[TonroroBka Hay4HO-KBaIH(DPUKALMOHHONW PabOTHI (AHUCCEpTAIINN)

IToaroroBka k cgade u caada TOCydapCTBCHHOI'O DK3aMCHA

0O |00|00| N~

[IpencraBneHne HayqHOTO JI0KJIaJa 00 OCHOBHBIX pe3ysbTaTax MOJArOTOB-
JICHHOW HAayYHO-KBATH()UKAIMOHHOW pabOTHI (AHCCepTaIim)

[TK-6 — criocoOHOCTH MpenojaBaTh TUCIUIUIMHBI (PU3UOJIOTHS M OMOXUMHUS PACTCHUN H pa3pa-
0aThIBaTh COOTBETCTBYIONINE YICOHO-METOAMYECKHIE MaTePUAITBI B 00pa30BaTEeIbHBIX OpraHu3a-
IUSAX BBICHIETO 00pa30BaHUs, IOMOJIHUTEIHHOTO MpodeccrnoHalbHOTO 00pa3oBaHus, mpodec-
CHOHAJILHBIX 00Pa30BaTEIbHBIX OPTaHU3AIHSX.

3 Opranuzanus ydaeOHOU aeaTenbHOCTH B By3e n MeToinKa npeno/iaBaHus
B BBICHIEH IIKOJIE

3 OCHOBBI IEIArOTUKH U TICUXOJIOTHH

3 [IpakTuka no noyiydeHuto npodeccnoHalbHbIX YMEHUN U OIbITa Ipodec-
croHaJIbHOM AearenbHocTH (Ilenarornyeckas)

4 ®duznonorus 1 OUOXUMHUS pacTeHUN

8 [loaroroBka K ciaue 1 caaya rocyJapcTBEHHOI'O IK3aMeHa

[1IK-7 — BnaseHrne METo1aMi M UHCTPYMEHTAIBHBIMU CPEJICTBAMU, CIOCOOCTBYIOIIMMU WHTEH-
cu(UKaIMK O3HABATEIbHON AEATENbHOCTH B (PU3UOJIOTHH U OMOXUMHHU PACTEHUN

2 Brodusndeckne MeTo bl OIEHKH (PU3NOIIOTHUECKOTO COCTOSIHUS PACTCHUN
23 CoBpeMeHHBII HHOOPMAITMOHHO-KOMMYHHKAIIMOHHBIE TEXHOJIOTUH B
HAy4YHO-HMCCIIEI0BATENbCKON IEATEIIbHOCTH U 00pa30BaHUU
3 [TnanupoBaHue pa3BUTHS Kapbepbl U TMUHOCTH
3 CaMOMeHeIKMEHT. YIIpaBiIeHUE BPEMEHEM
2.4 [IpakTuka 10 TIOMY4EHUIO npoeCCHOHATFHBIX YMEHUH | OTIBITa TIpodec-
CHOHAJIBHOW JeSITeIbHOCTH
4 dusnonorus ¥ OMOXUMHUS PACTCHUN

47
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8

HO,Z[FOTOBKa K ¢aaduc€ u caadya rocyaapCTBEHHOIo SJK3aMCHa

8

[IpencraBnenne HayYHOTO JTOKJIaa 00 OCHOBHBIX Pe3yiIbTaTaX MOJArOTOB-
JICHHOW HayYHO-KBaJIM(UKAIIMOHHOM paboThI (MccepTanun)

* HoMep ceMecTpa COOTBETCTBYET 3Tany (popMHUpOBaHUS KOMIIETEHLIUN

7.2 Onucanue noka3sarejieid U KpUTEpUEeB OLlEHUBAHUS KOMIIeTeHIMIA HA
Pa3JIMYHBIX 3Tanax ux GopMUpPoBaHUsA, ONIMCAHHUE IIKAJIbI OLEHUBAHUS

[Inanupyemble
pe3yIbTaThl OCBOE-
HUSl KOMIIETEHIIUN

YPOBGHB OCBOCHUA

HEYJIOBJICTBOPH-
TEJIBHO
(MUHUMAJIBLHBIH )

yIIOBJIETBO-
PUTEIIBHO
(TTOpOTOBEI)

XOpOIIO
(cpennuii)

OTJIMYHO
(BBICOKUIA)

Ore-
HOYHOE
cpen-
CTBO

OIIK-1 — crocoOHOCTh CaMOCTOSITENIFHO OCYIIECTBIISATE HAYYHO-MCCIIEAOBATEILCKYIO JESTEIhb-
HOCTh B COOTBETCTBYIOIIEH MPOpeCCHOHATBHON 00JIaCTH C UCTIOIB30BAHUEM COBPEMEHHBIX METO-
JIOB HCCJICTOBAHUS M HHPOPMAIIMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTHIA

3HaTh: He 3naer oc- ®parmeH- B nenom Xopor1iio Pedepar,
- OCHOBHBIE IIPABO- | HOBHBIX IIPAa- | TAPHO 3HAET  |3HAET: 3HA€T OCHOB- |IOKJIAJBI,
BbI€ JJOKYMEHTBHI, BOBBIX JIOKY- | OCHOBHBIE — OCHOBHBIE |HBIE€  IIPaBO- | OTBETHI
ONpEIEAIONIIe MEHTOB, OIIpe- |IIPaBOBBIE J0- |IIPABOBBIE 10- |BbIE JIOKY- | Ha BO-
Hay4HO-UCCJIEI0BA- | JETSAIOIINX KYMEHTHI, KYMEHTHI, MEHTBI, OIpe- [IPOCHI K-
TEJIbCKYIO I€ATENb- | HAYYHO-UCCIIE- | ONPENEISIO-  |ONPENENato-  |ACIAIOLINe 3aMeHa
HOCTh B P®; JIOBTEJIBbCKYIO | IIM€ HAy4HO- |IIM€ HAy4YHO- |[HAY4YHO- HC-
— METOJIbl HAyYHBIX | AEATENBHOCTh | HCCIENOBA-  |HCCIEAO0Ba- cienoBa-
ucciaeaoBanuii, me- | B PO; TEIBCKYIO JIe- |TEIbCKYIO JIe- |TEIbCKYIO JIe-
TOJIbI BHITIOJTHEHUSI | — HE 3HAET Me- | ATEJIbHOCTh B |ATEIBHOCTh B |ATE€ILHOCTh B
Hay4YHO-TEXHUYEC- TOAbI Hay4HbIX | PD; PO; P®D;
KHX padorT; WCCIIEN0BAHUM, | — UMEET — METO/IbI — METO/IbI
— TpeOOBaHUS K METO/IbI dbparmMeHTap- | Hay4YHBIX HAy4YHBIX HC-
odopmIIeHHIo pe- BBIIIOJIHEHUS | HBIE IIPEJI- HCCIeA0Ba-  |CIeIOBaHUM,
3yJIbTaTOB BBIMOJI- Hay4YHO-TEXHH- | CTABJICHHS O HUH, Me- METO/1bI BbI-
HEHHBIX MCCIIEZ0OBa- | 4ec KUX paboT; | MeToaax TOJIbI BbI- TIOJIHEHUSI
HUI; — HE 3HaeT Hay4HbIX UC- | TIOJHEHHUS HAy4HO- T€X-
— IPUHITUIBI HAY4- | TpeOOBaHUM K | CIIeAOBaHUI Hay4HO-T€X- |HMYEC KHX pa-
HOM KCIIEPTU3BI O(pOPMIICHHIO | U METOJaxX HUYeC- KUX |0OT;
pe3ynbTaTOB BBINIOJIHEHUST | paloT; — TpeOoBaHU
BBINIOJIHEHHBIX | HAYYHO-TEX- —TpeboBa- |k opopmie-
UCCJIE0OBAHUM | HUYECKUX pa- | HUA K HUIO pe3yilb-
Y TIPUHIIUIIOB | OOT; odopmute- TaTOB BBIIOJI-
Hay4yHOU 3Kc- | — (pparmeH- HHUIO pe3yJib- |HEHHBIX UC-
MEePTU3bI TapHO 3HAKOM | TaTOB BBI- CJIeIOBAHMIA;
C TpeOOBaHU- | TMOJHEHHBIX |— MPUHITUAIIBI
SIMH K ucciueaoBa- |HaAyYHOM dKc-
0hOpMIICHHUIO | HUM; TIePTU3BI
pe3yIbTaTOB
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YpoBeHb OCBOEHUS Oue-
[Inanupyemble
pesynbTatel ocBoe- |HEYAOBJICTBOPH-|  YIIOBJICTBO- XOpOIIIO OTITHIHO Hcoqu(ze
HHSI KOMITETEHIMN TCIBHO puteIbHO (cpemuii) (BbICOKHiH) pel
(MHHUMAITBHBIN)| (ITOPOTOBHIiA) CTBO
BBITIOJTHEH- — TIPUHIIUATIBI
HBIX UCCIIEZ0- | HAy4YHOU
BAHWU U DKCIIEPTU3BI
MPUHILIUIIAMHA
Hay4HOU JKC-
MePTU3BI
YMeTs: He ymeer: YacTtuuHo B ocnoBHOM |Xopomio Huckyc-
— KPUTUYECKU aHa- | — KPUTUYECKH | yMeEeT: yMeeT: yMeeT: cusl,
JTU3UPOBATh COOpaH- | aHAIM3HPO- — KPUTHYECKH |— KPUTUYCCKU |— KPUTHUCCKH pede-
HbIe JaHHBIC IO Te- | BaTh COOpaH- | aHANU3UPO-  |aHAIM3UPO-  |aHATU3ZHUPO- par, 10-
MaTHUKE UCCIIEJIOBA- | HbIE IaHHBIE BaTh cOOpaH- |BaThb cOOpaH- |BaTh cOOpaH- KJIa/1bl,
HUMH; [0 TEMaTUKE | HbIC JaHHBIC |HbIC JaHHBIC |HbIC JAHHbBIE Keiic-
— TUIAHUPOBATH HCCIIeIOBA- [0 TEMAaTUKE |10 TEMATHKE |10 TEMAaTHKE 3aja-
STarnbl BHIMOTHEHUS | HHIA; UCCIIEIOBA-  |MCCIENOBa-  |MCCIEI0Ba- HUS, OT-
3aJJaHUS C YYETOM — IUTAaHUPOBATh | HUU; HU; HU; BETHI HA
BPEMEHHBIX PAMOK; | 3Tallbl BBIMIOJI- |— IUIAHUPO-  |— IJIAHUPO-  |— IUTAHUPO- BO-
— u3y4aTh TpeOOBa- | HEHUS 3aJaHMs | BaTh OTAllBl  |BaTh OTallbl  |BaTh ATAIIbI IPOCHI
HUS K [IPEJICTaBJe- | C YUETOM BpE- | BBINOJHEHUS |BBITIOJHEHUS |BBINOJTHEHUS 3auéTa
HUIO U oopmite- MEHHBIX pa- 3aJIaHus C 3aJIaHus C 3a/1aHus C
HUIO0 KOHKYPCHO MOK; YUeTOM Bpe- |y4eTOM Bpe- |yueToM Bpe-
JOKYMEHTAITIH; — M3y4aTh TPe- | MCHHBIX pa- |MCHHBIX pa- |MEHHBIX pa-
— BECTH MEPETOBOPHI | OOBaHUS K MOK; MOK; MOK;
1 JICTIOBYIO TIepe- IIpeJICTaBIIe- — U3y4arhb — U3y4arhb — U3y4aTh
MIUCKY; HUIO 1 0(hopM- | TpeOOBaHUSA K |TpeOOBaHUSA K |TpeOOBaHUS K
— oopmitATh pe- JICHUIO KOH- MpeJICTaBje- |MpEeACTaBlie- |MpelCcTaBie-
3yJNbTATHI BHIMIONIHE- | KYPCHOM OKY- | HUIO U HUIO U HUIO U
HUs 3a7aHus (0T- MEHTaIlUH; odopmIIeHUIO |0(POPMIIEHUIO |0POPMIIEHHUIO
YeThI) COTJIACHO — BECTH Mepe- | KOHKYPCHOW |KOHKYPCHOM |KOHKYPCHOM
YCTaHOBJICHHBIM TOBOPHI M JIe- | JOKyMEHTa- |JIOKYMEHTa- |JOKyMEHTa-
TpeboBaHUIM JIOBYIO TIepe- | LIUU; 1UY; U Y;
— IMyOJIMYHO TIpe]I- MTUCKY; — BECTH IIepe- |— BECTH Tepe- |— BECTH Iepe-
CTaBJIATH PE3YIIb- —oopMIIATE | TOBOPHI U JIe- |TOBOPHI U Jie- |TOBOPHI U Jie-
TaThI BEITIOJTHEHUST | PE3yJIbTaThI JIOBYIO TIepe- |JIOBYIO TIepe- |JIOBYIO Iepe-
WCCIIETOBaHH C BBITIOJTHEHHSI | TTUCKY; MTUCKY; MUCKY;
000CHOBaHHUEM 3aganus (0T- | — ohopMIATh |— 0POpMIIATH |— OOPMIIATH
MCIOJIb30BaHHBIX YETHhI) CO- pe3ynbTaThl  |pe3ydbTaThl  |pE3YNbTATHI
METOJIOB TJIACHO BBITIOJTHCHUS | BBIMTOJIHGHUST | BBITIOJTHEHUS
YCTaHOBJIEH- 3amanus (OT- |3amaHus (OT- |3amaHus (OT-
HBIM TpeOOBa- | YeThI) CO- YEeThI) CO- 9EeThI) CO-
HUSM TJIACHO TJIACHO TJIACHO
— MyOJIMYHO YCTAaHOBJICH- |YCTaHOBJICH- |YCTaHOBJICH-
MPEJICTaBISITh | HBIM TpeOO-  |HBIM TpeboBa- |HBIM TpeOoBa-
Pe3yIIbTaThI BaHUSM HUSAM HUSM
BBIMIOJTHEHUSI | — MYOJMYHO  |— MyONWYHO  |— MyOJIMYHO
WCCIICIOBAHUIA | IPEJICTABIIATH |[IPEICTABIATE |IIPEICTABISATH
pe3yNnbTaThl  |pe3ydbTaThl  |pE3yNIbTATHI
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YpoBeHb OCBOEHUS Oue-
[Inanupyemble
pesynbTatel ocBoe- |HEYAOBJICTBOPH-|  YIIOBJICTBO- XOpOIIIO OTITHIHO Hcoqu(ze
HHSI KOMITETEHIMN TCIBHO puteIbHO (cpemuii) (BbICOKHiH) pel
(MHHUMAITBHBIN)| (ITOPOTOBHIiA) CTBO
¢ 00ocHOBa- BBITTOJIHCHUS | BBIMIOJIHEHUST | BBITIOJTHCHUS
HUEM UCCIICIOBA-  |MCCIIEAIOBA-  (HCCIEO0Ba-
UCIIONIb30BaH- | HUH ¢ 000c-  |HMii ¢ 000Cc-  |HUH ¢ 000C-
HBIX METOJIOB | HOBAaHHEM HOBaHUEM HOBaHUEM
UCIIOJIb30BaH- |MCIOJIb30BaH- |MCIIOJIb30BaAH-
HBIX METOJIOB |HBIX METOJIOB |HBIX METOJIOB
Bnaners He Brnaneer: ®parmeH- Bmaneer oc- |Xopomo Bia-
— MeToJamMu cOopa | —  METOJaMHU | TapHO  BJIa- [HOBHBIMH Me- |IeeT
HE0OX0TMMOM MH- cbopa HE0OXo- | Jeer : TOJIaMHU: —  MeToJaMu
dbopmaruu u e€ u3y- | numor uHGOpP- |— MeTojgaMu |—cOopa HeoO- [cbopa HEoO-

YEHHUsI, B TOM YHUCJIC
C UCIIOJIb30BaHUEM
MH(POPMAIIMOHHO-
KOMMYHH- KallHOH-
HBIX TEXHOJIOTHH;

— Pa3IMYHBIMU Me-
TOJaMU IIPOBEICHUS
HAyYHBIX UCCIIE0-
BaHHUU U BBIIIOJIHE-
HUS pa3padOTOK,
MIPOEKTOB

Mamuu U eé
U3YYEHHUS, B
TOM 4YHCIIE C
HCIIOJIb30Ba-
HUEM UH)Op-
MaIIMOHHO-
KOMMYHHKAITH-
OHHBIX TEXHO-
JIOTHii;

— Pa3IMYHBIMU
METOJaMH
MIPOBEICHUS
HAy4YHBIX UC-
CI€NOBaHUNA U
BBITTOJTHEHHS
pa3paboToK,
MIPOEKTOB

cbopa He00-
XOINUMOU WH-
dbopmarun  u
e€ u3ydyeHus,
B TOM YHCJIE C
UCIIOJIB30-
BaHH- €M WH-
dbopmariu-
OHHO- KOMMY-
HUKAIIMOH-
HBIX TEXHOJIO-
TH;

— paznuy-
HBIMH METO-
JlaMy  TIpOBe-
JIeHUsT Hayd-
HBIX HCCIIEJIO-
BaHUM W BBI-
TTOJTHCHHUSI
pa3paboToK,
MIPOEKTOB

XOJIUMOW HH-
dbopmarn 1
e€ Hu3ydeHHU,
B TOM 4YHCIIE C
HCII0JIb30Ba-
HUEeM HH)Op
MaluOHHO-
KOMMYHH- Ka-
[TUOHHBIX TEX-
HOJIOTHi;

— IIPOBEICHUS
HAYYHBIX UC-
CIEOBAaHUMN U
BBITIOJTHEHUS
pa3paboToK,
MIPOEKTOB

XOJIUMON MH-
dbopmarn U
e€ Hu3ydeHus,
B TOM YHUCIIE C
UCII0JIH30Ba-
HUEeM HH(OP-
MalluOHHO-
KOMMYHHU- Ka-
IIUOHHBIX TEX-
HOJIOTHI;

— paznuy-
HBIMU  METO-
JaMyd  TIpOBe-
NEHUsl Hayd-
HBIX HCCIEN0-
BaHUN W BBI-
TIOJTHEHUS
pa3paboToK,
MIPOEKTOB

VYK-1 — crnocoGHOCTh K KPUTHUECKOMY aHAJIM3Y U OLEHKE COBPEMEHHBIX HaYUHBIX JOCTH)KEHUMH,
TEHEPUPOBAHUIO HOBBIX UICH MPU PELICHUH MCCIEN0BATEIbCKAX U MPAKTUYECKUX 3a]ay, B TOM
qyClie B MEXIMCIUIUIMHAPHBIX 001aCTIX

3HaTh:

— CHeIUaIu3Upo-
BAaHHbBIE TEOpETUYE-
CKH€ U MpaKTH4e-
CKHE MOJIXO/IbI,
BKJTIOYAst MHHOBA-
LIUOHHBIE U MEX-
TUCITUTITHHAPHBIC,
CIIy’Kalllxe OCHOBOM
JUTs pa3pabOTKU HO-
BBIX HJICH;

He 3naert:

— CHenHaIu3u-
pPOBaHHBIE TE€O-
peTudecKue u
MPaKTUYECKHE
MOJIXOJIbI,
BKJIIOYast UH-
HOBaI[MOHHbBIE
A MEXKIUCIIH-
TJTUHAPHBIE,

Hmeet aumib
obmue mpe-
CTaBJICHUSA O:
— CIIeIIHaIH-
3UPOBAHHBIX
TeOpeTHYe-
CKHX U TpakK-
THYECKUX
MOJIXO0JaX,
BKJIFOYasl UH-

HNwmeer
CTAaTOYHO
MOJIHBIC 3Ha-
HUA O:
-— CcIeIMalu-
3UPOBAaHHBIX
TeopeTuye-
CKHX U IpakK-
THYECKHUX
MOAX0Jax,

HO-

OTnanuHO
3HAET:

— CIIeIaIH-
3UPOBAHHbBIC
TeopeTHye-
CKHE U TpaK-
THYECKHE
MOIXOMbI,
BKJTIOYAIOIIHE
MHHOBAIMOH-

JTuckyc-
CH,
pedepar,
TTOKJIa1bI,
OTBETHI HA
BOIPOCHI
bK3aMeHa
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YpoBeHb OCBOEHUS Oue-
[Inanupyemble
pesynbTatel ocBoe- |HEYAOBJICTBOPH-|  YIIOBJICTBO- XOpOIIIO OTITHIHO Hcoqu(ze
HHSI KOMITETEHIMN TCIBHO puteIbHO (cpemuii) (BbICOKHiH) pel
(MUHMMANTBHBIN)| (TIOPOTOBBIA) CTBO
— METOJIMKM Hay4- | CIIyXalllue Oc- | HOBAIlMOH- BKJIIOYAsl UH- |HBIE U MEXK-
HBIX UCCIIEJOBAaHUN | HOBOM ISt HbIE U MEX- | HOBAlIMOH- JUCLHUTLIN-
B oOmactu pusno- | pa3paboTKu JTUCLUIUIN- HBIE M MEX-  |HapHbBIE, CIIy-
JIOTUU ¥ OMOXMMUU | HOBBIX MJIeH; | Hap- HbIE, JUCLUILIM-  |Kalllhe OCHO-
pacTeHUM, UX BO3- | — METOAUKH | CIY)KAIIUX Hap- HbIE, BOM I pa3-
MOXHOCTH U Orpa- | HAyYHBIX UC- | OCHOBOM JUISl | CITyXKalIUX paboTku HO-
HUYECHUS CJIEZIOBaHUI B | pa3paOOTKH | OCHOBOM JJIsl  |BBIX HJICH;
obnactu du- HOBBIX HUJIeH; |pa3pabOTKH  |— METOAUKH
3MOJIOTHH U — METOJMKAX | HOBBIX MJICH; |Hay4YHBIX UC-
OMOXUMHHU Hay4HbIX MC- |— METOJMKAX |CIIEJOBAaHUM B
pacTeHMii, UX | CIEJIOBaHMA B [HAYYHBIX HC- |00xacTu ¢u-
BO3MOXXHOCTH |00nactu (pu- |cliegoBaHUi B |3UOJIOTHH U
U OrpaHuye- 3U0JIOTUN U |00nactu  u- |Omoxumun
HUS OMOXUMHHU 3UOJIOTUA U |pPACcTeHM, UX
pacTeHui, uX |OMOXUMUU BO3MOKHOCTH
BO3MOKHO-  |pacTeHMil, UX |M OrpaHUye-
CTAX U Orpa- [BO3MOXKHO- HUSA
HUYEHUAX CTAX M oOrpa-
HUYEHUSAX
YMeTh: He ymeer: Oo0nanaer B nenom YBepeHHO J{uckyc-
— KPUTUYECKHU Olle- | — KPUTHYECKH | pparmeHTap- |ymeer: YMEET; cus,
HUBATh MyOIHKYye- OLICHUBATh HbIMU YMEHH- | — KpUTHYE- — KpuTHue-  [pedepar,
MbI€ Hay4YHBIE pa- nyOJuKyeMble | IMU CKU OLIEHM-  |CKHU OLEHU-  |TOKJIAJbl,
0OTBI, X 3HAYU- Hay4yHbIC pa- |— KpUTHUYECKH |BaTh MyOJaM- |BaTh MyOJM-  |[OTBETHI HA
MOCTb JJIs IajbHEN- | OOThI, UX 3HA- | OIICHUBATH KyeMbIe KyeMbI€ Hay4- |[BOIPOCHI
LIEr0 Pa3BUTHS YUMOCTh Il | MyONHKye- Hay4yHBIC pa- |HBIC pabOTHI, PK3aMeHa
Hay4HBIX TPEJICTAB- | JAbHEUIIEr0 | MbI€ HayYyHbI€ |OOTHI, NX 3HA- |MX 3HAYH-
JICHUH B TaHHOM 00- | pa3BUTHS Ha- | palOThHI, UX  |YUMOCTH IJI1 |MOCTh IS
JacTH (PU3UOJOTUN | YYHBIX IIPE- |3HAYMMOCTh  |JaJbHEWIIEro |AajbHEHIIero
1 OMOXVMHUH: CTaBJICHUH B JUISL JalIbHEW- | pa3BUTHS pa3BUTHS
— UCNOJIb30BaTh JIaHHOM 00Jla- | IIeTo pa3BU- |HAYYHBIX HayYHBIX
MPOaHATU3UPOBAH- | CTU (PU3MOJTO- | THUS HAYYHBIX |MPEJCTaBie- |MpeAcTaBlie-
HBIC JaHHbBIC I TUU U OMOXU- | TpelCTaBiie- |HHWM B JaHHOW |HUM B TaHHOU
nocTpoeHust pado- MUHU: HU B TaHHOM |0Onactu pu- |obnactu pu-
YUX TUNOTE3 IUIAHU- | — UCTOJIb30- obnactu Gpu- |3UOJOTUU U |3UOJIOTHHU U
pOBaHUs SKCHEPHU- BaTh IPOaHa- |3UOJIOTMM U |OMOXUMUHU: OMOXUMUH:
MEHTaJIbHOU pa- JN3UPOBAHHbIE | OMOXUMUM: — UCMOJb30-  |— UCIIOJIB30-
0O0THI; JTAHHBIE J1JI51 — HCINOJb30- |BaTh IPOaHa- |BaTh pOaHa-
— IPUMEHSATH B PH- | TOCTpOCHUS BaTh IMpoOaHa- |JIM3UPOBaH-  |JIU3UPOBAH-
3HOJIOTHH U OMOXH- | padOYUX TUMO- | IM3UPOBAH-  |HBIC JAaHHBIE |bI€ JIAHHBIC

MUU IKCIEPUMEH-

TaJIbHbIE TIOXObI
U3 CMEXHBIX 001a-
CTEH HAyKH.

Te3 W TUIAHHU-
POBaHHMS DKC-
NePUMEHTAITb-
HOU paboThI;
— MPUMEHSITh B
dbuznonornu u

Hble JaHHbBIE
JUIsl TIOCTpOe-
HUSl paboumnx
TUIOTE3 IIa-
HUPOBAHUS

JUIS TIOCTPOE-
HUS pabounx
THIIOTE3 U
IUTaHUPOBa-

IS TIOCTPOe-
HUS pabounx
THITOTE3 H
IUTaHUPOBA-
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YpoBeHb OCBOEHUS Oue-
[Inanupyemble
pesynbTatel ocBoe- |HEYAOBJICTBOPH-|  YIIOBJICTBO- XOpOIIIO OTITHIHO Hcoqu(ze
HHSI KOMITETEHIMN TCIBHO puteIbHO (cpemuii) (BbICOKHiH) pel
(MUHMMANTBHBIN)| (TIOPOTOBBIA) CTBO
OnoXuMHUH OKCHEPUMEH- |HUS SKCIIEPH- |HHUS IKCIIEPH-
JKCIIEPUMEH- | TAJIbHOM pa- |MEHTAJbHOM |MEHTaJbHOMN
TaJIbHBIC IOJ- | OOTBHI; paboTsI; paboTsr;
XOJIbl U3 CMEX- | — MPUMEHSTh |— IPUMEHSTh |— IPUMEHATH
HBIX oOnacteld |B  (Qu3MOJO- (B PU3UOIO-  |B (HPU3HOIOTUN
HayKH rMu ¥ OMOXH- |TUU U Ouo- u OUOXUMUU
MUU IKCIIEPU- |XUUU IKCIE- |IKCIEPUMEH-
MEHTAJIbHBIE |pUMEHTANIb-  |TaJbHbIE MOJ-
MOJIXOABl U3 |HBIE OJXOMBI |XOJIBI u3
CMEXHBIX 00- |M3 CMEXHBIX |CMEXKHBIX 00-
JacTteil Hayku |oOnacreit JaCTeN HAyKU
HAyKHU
Brnanets: He Bnageer: Her yBepen- |YBepeHHO Otnununo Bna- |Pedepar,
— METOAMKAMU pa3- | — METOAMKAMH |HOTO BIajie- |BlajeeT neet 00Jb- TOKJIa]IBI,
paboTKM U puMe- pa3pabOTKu U | HUA: — pAIOM Me-  |IIMHCTBOM OTBETHI HA
HEHUS METOJI0B PH- | MPUMEHEHUs — METOH- TOJUK pazpa- |METOJUK pa3- [BOIPOCHI
3UOJIOTHM U OMOXHU- | METOAOB (pu- | Kamu pa3pa- |OOTKM U IpU- |[pabOTKU U DK3aMEHa
MUU PACTEHUH K pe- | 3UOJIOTUU U OOTKU U IIpU- |MEHEHUS Me- |IPUMEHEHUs
[ICHUIO NIPAaKTU4e- | OMOXUMHH MEHEHHUsS Me- |ToJ0B (pu3mo- |MeTon0B u-
CKHUX 3a/1a4; pacTeHuii K pe- | To0B (U3HO- |JIOTUU U OUO- |3HMOJIOTHH U
— COBPEMEHHBIMHU HICHUIO TIPaK- | JIOTHH U OMO- |XUMHH pacTe- |OMOXUMUH
METOJIaMU MaTeMa- | THUECKHX 3a- | XMMHUU pacTe- |HUH K pelie- |pacTeHHi K
TUYECKOU 00pa- Jadg; HUM K pelie- |HHIO IPAKTU- |PELICHUIO
00TkH HH(OPMALIUU | — COBpPEMEH- HUIO MIPAKTH- |YECKUX 3aJay; |[IpaKTU4e-
Y MHTEPIIPETANT HBIMH METO- YeCcKHUX 3a- — COBpEMEH- |CKHX 3ajau;
MOJIY4YE€HHBIX pe- JlaMM MaTeMa- | j1ad; HBIMU METO-  |— COBpPEMEH-
3yJbTATOB. TUYECKOW 00- |— COBpEMEH- |/laMu MaTeMa- |HbIMH METO-
pabOTKH HH- HBIMU METO- |THYECKOH 00- |r1amu MaTema-
dbopmaruu u JaMHu Mate-  |pa0OTKH MH- |TUYECKOW 00-
UHTEpHpeTa- | MaTH4ecKoil |popmauuu U |pabOTKU UH-
[IMU MOJy4YeH- | o0paboTKu UHTEpIpeTa- |(popManuu u
HBIX pe3yibTa- | MH(pOpManuu |IIMM NOJy4YeH- |[MHTepIpeTa-
TOB. Y MHTEpIIpe- |HbIX pe3yJib- |LUU MOJy4YeH-
Taluy MOJy- |TaToB HBIX pe3yJib-
YEHHBIX pe- TaTOB
3yJIBTaTOB

VYK-2 —.crtocoOHOCTh TPOSKTHPOBATH U OCYIIECTBIATh KOMILIEKCHBIE HCCIIEAOBAHMS, B TOM YHCIIE
MEXIUCLUUIIIIMHAPHBIE, HA OCHOBE LIEJIOCTHOTO CUCTEMHOI0 HAyYHOI'O MUPOBO33PEHMS C UCIIOJIb-
30BaHMEM 3HaHUM B 00J1aCTH UCTOPHUH U pusocoduu HaAyKu

3HaTh:

— CHeIUaIu3upo-
BaHHbIE TEOpETUYE-
CKH€ U MpaKTH4e-
CKHE ITOJIXOJIBI,
BKJIIOYas HHHOBAIIK-

He 3naer:

— CIeIraIm-
3UPOBaHHbIE
TeopeTrnye-
CKHE U IpaK-
THUYCCKHUEC OO~

HNmeet aumip
obmue mpe-
CTaBJICHMA:

— 0 CIIerua-
JU3UPOBAH-
HBIX TEOPETH-
YEeCKUX U

HMmeet nocra-
TOYHO II0JI-
HBIC 3HAHUS.
— 0 crenua-
JIM3UPOBaH-
HBIX TEOPETH-
YeCKUX U

OTan4HO
3HAET:

— CIeIraIH-
3UPOBAHHBIC
TeopeTHye-
CKHE U TpaK-
THYECKHE

Jluckyc-
CHs,
pedepar,
TTOKJIa1bI,
OTBETHI HA
BOIPOCHI
bK3aMeHa
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YpoBeHb OCBOEHUS Oue-
[Inanupyemble
pesynbTatel ocBoe- |HEYAOBJICTBOPH-|  YIIOBJICTBO- XOpOIIIO OTITHIHO Hcoqu(ze
HHSI KOMITETEHIMN TCIBHO puteIbHO (cpemuii) (BbICOKHiH) pel
(MUHMMANTBHBIN)| (TIOPOTOBBIA) CTBO
OHHBIE ¥ MEKIVC- XOJIbl, BKIIIO- | TIpaKTHYe- MpaKTUIe- TIOJTXO/TBI,
UUIUTMHAPHBIC, CIIy- | Yas MHHOBAIU- | CKUX MOAXO0- | CKMX MOJXO- |BKJIOYas HH-
JKallue OCHOBOM ISl | OHHBIE M MEX- | IaX, BKJIFOYAs | JaX, BKJIIOYas |HOBAIIMOHHBIC
pa3paboTKU HOBBIX | JUCIUIUIMHAP- | MTHHOBALIMOH- | MHHOBAIlMOH- |M MEXKIUCIIH-
1791 (978 HBIC, CITyKa- HBIC U MEX- | HBIC U MEXK-  |IUTMHAPHBIC,
— TpeOOBaHUS K 1€ OCHOBOM | AUCLHUILIH- JUCHUIUIA-  |CITy>Kallue
oopmienuto pen- | Ans paspa- HapHBIE, CITy- | HAPHBIE, CITy- |OCHOBOH JIJIst
JIO’)KEHUH K OpT- OOTKM HOBBIX | JKallMX OCHO- | alllUX OCHO- |pa3paboTKu
(henro MPOEeKTOB U UAeH; BOW JUJIs pa3- | BOM JJISI pa3- |HOBBIX UJIEH;
KOHKYPCHOM JIOKY- | — TpeOOBaHMs | pabOTKH HO- | pabOTKH HO- |— TpeOOBaHUS
MEHTalUU K opopmIie- BBIX MJIEH; BBIX HJIEH; — |K oopmIe-
HUIO TIpeljio- | — o TpeboBa- | o0 TpeOoBa- HUIO TIPEJJIo-
JKEHUH K MMOPT- | HUAX K HUAX K JKEHUH K
demo mpoek- | ohpopmileHHIO | 0hOPMIICHHIO |TTOPTdEIto
TOB H peIoxKe- peIoXKe- MPOEKTOB U
KOHKYPCHOHM | HUH K IOPT- | HUI K IOPT-  |KOHKYPCHOM
JIOKyMEHTa- demto mpoek- | (henro Mpoek- |JOKyMeHTa-
002078 TOB H TOB U U
KOHKYPCHOM |KOHKYPCHOM
JOKyMEHTa-  |IOKyMEHTa-
07078 07078
YMersb: He ymeer: — O6nanaer B nenom Ywmeer yBe-  |[luckyc-
— pa3pabarbIBaTh pa3palaThbl- ¢dparmeHTap- | yMeeT: — pa3- | peHHO: — pa3- |cus,
JUYHBIN IJIaH MEPO- | BaTh JIMYHBIM | HBIMH yMe- pabateiBaTh | pabareiBaTh |pedepar,
MPUSTHIA JUTSI BHEJI- | TUTAaH MEPO- HUSMU. — JTMYHBIHA JTUYHBII TOKJTaJIBI,
peHUs U3MEHEHUH; | MpUATHH sl | pa3pabathl- IUTaH MEpO- | TUTaH MEpPO-  |OTBETHI Ha
— OIIpPeNIeNATh HE0O- | BHEJPCHUS W3- | BaTh JUYHBIN | TIPUSATHHA JUTSL | IPUSATHHA JUTSL  [BOITPOCHI
XOJITUMBIE PECYPCHI M | MEHEHMUIA; JIaH MEpOo- BHEPEHUs BHEJPEHUS  PK3aMeHa
COTJIACOBBIBATh UX C | — ONPENETATh | MPUATHHI A1l | UK3BMEHEHUW; | U3MEHEHUM;
KOJUJIETaMH U PYKO- | HEOOXOJUMBIEC | BHEIPECHHUS — ompene- — OIpenensaTh
BOJICTBOM,; PECYpPCHI M CO- | UBMEHEHUH; | JISATh HE00X0- | HEOOX0IU-
— y4acTBOBATh B MO- | IJIACOBBIBATh | — OMPEIENATh | JUMBIE pe- MBIE PECYPCHI
HUTOPUHTE pealin3a- | uX ¢ KoJuie- HEo0X0/1u- CYPCHI M CO- | ¥ COTJIaCOBBI-
[IUU TIPOEKTA, raMH U PyKO- | MbI€ PECYpChI | TJIACOBBIBATH | BAaTh UX C
— BBISIBJIATH MTPO- BOJICTBOM,; M COTJIACOBBI- | X C KOJUIE- | KOJUIETaMH U
ONeMBbl, CUTyallid, | — y4acTBOBaTh |BaTh UX C TamMH U PyKO- | PYKOBOJ-
TpeOyIoNIHe MPUHSA- | B MOHUTO- KOJUIETAMH U | BOJICTBOM; CTBOM;
THUS pelleHuH, B pHUHTE peanu- | pyKOBOJ- — y4acTBO- — y4acTBO-
paMKax coOCTBEH- 3aIiu TIPo- CTBOM; BaTh B MOHH- | BaTb B MOHH-
HOU KOMITETEHIUH, | €KTa; — y4acTBO- TOPUHTE pea- | TOPUHTE pea-
— 9eTKO (OPMYJIU- | — BBISBIIATH BaTh B MOHH- | JIU3aIlUU JU3aIIU
poBath ¥ 000CHOBBI- | TPOOJIEMBI, CH- | TOPHUHTE pea- | MPOEeKTa; MIPOEKTA;
BaTh IeJIb IPUHATHS | Tyalldd, Tpe- | IW3AIHUU NIPO- | — BBIABJIATh | — BBIABJIATH
peuieHus OyrolIe nMpu- | eKTa; POOJIEMBI, pOoOJIEMBI,
HATHUS pelie- | — BBISBISTH CUTYAaITUH, CUTYAaIUH,
HUH, B paMKax | IpoOJIeMbl, TpeOyromme | Tpedyrorue
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YpoBeHb OCBOEHUS Oue-
[Inanupyemble
pesynbTatel ocBoe- |HEYAOBJICTBOPH-|  YIIOBJICTBO- XOpOIIIO OTITHIHO Hcoqu(ze
HHSI KOMITETEHIMN TCIBHO puteIbHO (cpemuii) (BbICOKHiH) pel
(MUHMMANTBHBIN)| (TIOPOTOBBIA) CTBO
COOCTBEHHOM | cUTYyalluH, MPUHATHUS NPUHSATHUSA pe-
KOMIIETEHIIMH; | TpeOyrolue | pelIeHuil, B | IICHHUIA, B
— 4yeTko (op- | IpUHATHS pe- | paMKax co0- | pamkax co0-
MYJIMPOBATh M | IICHUH, B CTBEHHOM CTBEHHOM
000CHOBBI- pamKax co0- | KOMIIETeH- KOMIIETEH-
BaTh LEJb | CTBEHHOM 07078 1y,
MNPUHATUS pe- | KOMIIETCH- —4eTKo op- | —ueTko pop-
HICHUS LLH; MYJIMPOBaTh | MYJIUPOBATH
—4eTKo (op- | ¥ 000CHOBBI- | M OOOCHOBEI-
MYJIMPOBAaTh BaTb  LI€Jb | BaThb  LIEJb
1 OOOCHOBBI- | HPUHSATHUS MPUHATHUS
BAaTh LIEJIb pelIeHUs pelieHus
MIPUHSATHUSA pe-
HICHUS
Bnaners noucko- He Baneer Her yBepen- |YBepeHHO Otnuuno Bna- [Pedepar,
BBIMH U aHAJIUTHYE- | IOUCKOBBIMHU M | HOTO BJIajie-  |BJAJEET IIO-  |/€ET IOUCKO- |TOKJIAJBbL,
CKMMH YMEHUSIMH, aHaJIUTUYe- HUS IIOMCKO- |MCKOBBIMU U |BBIMM M aHa-  |OTBETHI HA
HEOOXOJMMBIMU /ISl | CKHMH YMEHHU- | BBIMH U @HAa- |aHAJIWTUYE-  |JIATUYECKUMHU [BOTIPOCHI
MPOEKTUPOBAHUS U | SIMH, HEOOXO- | IUTUYECKHUMH |CKUMHU yME-  |YMEHUSIMH, SK3aMeHa
MIPOBEACHUS KOM- JUMBIMU JUISL | YMEHUSIMH, HUSIMHU, HEOO- |HEOOXOU-
IIJIEKCHBIX, B TOM MPOEKTUPOBA- | HEOOXOH- XOJIMMBIMU MBIMH JJI51
YuClie U MEKIUCIM- | HUSL U [IPOBE- | MBIMU JJIs1 JUISI IPOEKTH- |TIPOEKTUPOBA-
IJIMHAPHBIX UCCIIEe- | IEHHS KOM- MIPOEKTUPOBA- |POBAHUS U HUS U [IPOBe-
JIOBaHUM IJIEKCHBIX, B HUS U TIPOBE- |TIPOBEICHUS  |JACHUS KOM-
TOM YHCIIE U JIEHUSA KOM-  |KOMILJIEKC- IJIEKCHBIX, B
MEXIUCITU- MJIEKCHBIX, B |HBIX, B TOM TOM YHUCJIE U
MJIMHAPHBIX TOM UUCJIE U |YHCJIE U MEXK- |MEXAUCIIH-
UCCJIEIOBAHUM | MEXJIUCIU- | IUCIUIUIN- TTMHAPHBIX
IUIMHAPHBIX ~ |HapHBIX UC-  |UCCIIEIOBa-
HCCIIEI0BA- CIEIOBAHUM  |HUU
HUM
YK-3 roToBHOCTh y4acTBOBaTh B Pa0OTE POCCHICKHX W MEXITYHAPOIHBIX HCCIEIOBATEIHCKUX
KOJUJIEKTHBOB T10 PEIICHHUIO HAYYHBIX U HAyYHO-00pa30BaTeNbHBIX 3a/1a4
3HaTh: He 3naer: Nmeer mumb (Mmeer nocrta- | OTaudHO J{uckyc-
— TIOPSIIOK B3aMMO- | — MOPAJIOK o0mue mpea- |[TOYHO  TOJI- | 3HAeT, cus,
NeCTBUS C BHELI- B3aMMOJei- CTaBJICHUS; HbIE 3HAHMS: | — MOPAJOK  [pedepar,
HEH CpelioW, IPUHA- | CTBUSA C BHEWI- | — O TMOPSAKE | — O MOPSAKE | B3aMMOJEH-  |TOKJIaJpl,
TBIM B HAYYHOHU Op- | HEU Cpenou, B3aUMOJICH- | B3aUMOJEW- | CTBUSA C OTBETHI HA
raHu3allny, MIPUHSATHIN B CTBHUSI C CTBUS C BHEIIHEN BOIIPOCHI
— IPUHLHUIBI 3(- Hay4YHOU Opra- | BHEIIHEH BHEIIIHEH CpenoH, Ipu- [PK3aMeHa
(EeKTUBHON KOMMY- | HU3allMH, Cpenou, Ipu- | CPENOM, IPU- | HATHIN B
HUKAIUH, — TIPUHITUTIBI HATOM B HSATOM B Hay4HOMl op-
— METOBI U CIO- s (deKTUBHON | HAy4HOU Op- | HAYYHOU Op- | TAHHU3AINH,
coObI co3ganust 00- | KOMMyHHUKa- raHu3aluy, raHu3aluy,
197058

54




YpoBeHb OCBOEHUS Oue-
[Inanupyemble
pesynbTatel ocBoe- |HEYAOBJICTBOPH-|  YIIOBJICTBO- XOpOIIIO OTITHIHO Hcoqu(ze
HHSI KOMITETEHIMN TCIBHO puteIbHO (cpemuii) (BbICOKHiH) pel
(MUHMMANTBHBIN)| (TIOPOTOBBIA) CTBO
CTaHOBKM B3aUMO- | — METOJbl M | — O OPUHIHU- | — O NPUHLHU- | — IPUHIUIIBI
MMOHUMAHUS B KOJI- | CIOCOOBI  co- | max apdek- | max apdex- | apdexTus-
JIEKTUBE 31aHusl 00CTa- | TUBHOM KOM- | TUBHOM KOM- | HOM KOMMY-
HOBKH B3aMMO- | MyHUKallM{; | MyHMKallUW; | HUKALUH;
NOHMMAaHHUS B |— O METOJAX M |— O METOAAX U |— METOABl H
KOJJIEKTHUBE crocobax co- |crmocofax co- [CIOCOOBI  CO-
3maHust  00- |31aHus oOcTa- (31aHus o0CcTa-
CTAaHOBKU B3a- |HOBKM B3au- [HOBKU B3aM-
UMOIIOHMMA- |MOIIOHMMAa-  |MOIOHUMa-
HUS B KOJUIEK- |HUS B KOJUIEK- |HUS B KOJUIEK-
THUBE THUBE THUBE
YMersb: He ymeer: O6nanaer B nenom Ywmeer yBe-  [[luckyc-
— BECTH TIEPETOBOPHI | — BECTH Iepe- | (hparMeHrap- |ymeer: PEHHO: cus,
U JIEJIOBYIO IIepe- TOBOpHI U Jie- | HBIMU YMEHH- | — BECTH I1e- | — BECTH Ile-  |pedepar,
MIUCKY, B TOM YHUCIIE | JIOBYIO Iepe- MU PETOBOPBI | PETOBOPHI U |[OKJIAJIBI,
Ha MHOCTPaHHOM IUCKY, BTOM | —BEeCTH Ile- | JIeJIOBYIO Tle- | JEJIOBYIO Ie- |OTBETHI HA
S3BIKE; YHCJIe HA MHO- | PETOBOPBI M | PEIIHCKY, B pEenHCcKy, B [BOIPOCHI
— apryMEHTHUPO- CTpaHHOM JICJIOBYIO TIe- | TOM YHCJIE Ha | TOM YHCJIe Ha [PK3aMeHa
BaHHO OTCTaWBAaTh S3BIKE; perucKy, B UHOCTpaH- UHOCTpaH-
CBOIO TOUKY 3p€HHMsI | — apryMEHTHU- | TOM YHUCJIC Ha | HOM SI3bIKE; | HOM SI3BIKE;
Y MHTEPECH Hayd- pPOBaHHO  OT- | HHOCTpPaH- — aprymeH- | — apryMeH-
HOW OpraHu3anuu CTauBaTh HOM $I3bIKE; TUPOBaHHO TUPOBAHHO
CBOIO TOYKY | — apryMeH- | OTCTamBaTh | OTCTaWBAaTh
3peHHs] U HUH- | TUPOBAHHO CBOIO TOYKY | CBOIO TOYKY
Tepechl Hayd- | OTCTauBaTh 3peHHs M UH- | 3pEHHS U UH-
HOM OpraHusa- | CBOIO TOYKY | TEpechl Tepechl
IUH 3peHHS U MH- | Hay4yHOW Op- | HAy4HOH op-
Tepechl raHNu3aluu raHU3aluu
Hay4HOU Op-
raHu3aluu
Brnanets: He Bnageer: Her yBepen- | YBepeHnHo OTananHO Pedepar,
— MeTtojamu 3¢ ¢dek- | — MeTolaMu HOTO BJajJie- | BIajeeT: BJIAJICET: TTOKJIA/1bI,
THUBHOTO BEJCHUS pPEKTUBHOTO | HHUS: — METOJlaMH | — METOJIaMU  |OTBETHI
IIEPETOBOPOB; BeJICHUs Nepe- | —MeToAaMu | 3¢ (deKTus- 3¢ ¢exTuB-  [Ha BO-
— UHOCTPAHHBIM $S3bI-| TOBOPOB,; s dexTus- HOTI'O BeJie- HOTO BEJie-  [IPOCHI K-
KOM Ha YpOBHE, J10- | — HHOCTpaH- HOTO Bejie- HUS TIEpero- | HUsI [Iepero- [3aMeHa
CTaTOYHBIM /IS 3()- | HBIM SI3BIKOM | HHSI IEPETO- | BOPOB,; BOPOB;
¢dexTuBHOrO O0IIEe- | HAa YPOBHE, 10- | BOPOB; — MHOCTpaH- | — MHOCTpaH-
HUS C UHOCTpPaH- CTaTOYHBIM JIJISl | — MHOCTPAH- | HBIM SI3BIKOM | HBIM SI36IKOM
HBIMU KOJUIeramu, | 3((EKTHUBHOTO | HBIM SI3bIKOM | Ha YPOBHE, Ha YpOBHE,
— METOJIaMH Y CTIO- | OOIICHHUS C Ha YpOBHE, JOCTaTOYHBIM | JOCTATOYHBIM
cobamu co3/laHus WHOCTpaH- JOCTaTOYHbIM | 71t o dek- | st apdek-
00CTaHOBKM B3aUM- | HBIMU Koiyiie- | [y a¢dek- | TUBHOrO 00- | TUBHOTO 00-
HOTO JIOBEpHUS U ramu; TUBHOTO 00- | IIEHMS C MHO- | LIIEHUS C UHO-

YBaXXCHUA B KOJIJICK-
THUBC

— METOJaMHu H
cnocobamu

CTpaH- HBIMU
KOJUIETaMU;

CTpaH- HBIMHU
KOJIJIEraMUu;
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YpoBeHb OCBOEHUS Oue-
[Inanupyemble
pesynbTatel ocBoe- |HEYAOBJICTBOPH-|  YIIOBJICTBO- XOpOIIIO OTITHIHO Hcoqu(ze
HHSI KOMITETEHIMN TCIBHO puteIbHO (cpemuii) (BbICOKHiH) pel
(MUHMMANTBHBIN)| (TIOPOTOBBIA) CTBO
CO3/aHUsl 00- | IMIEHUS C UHO- | — METOAAaMHU | — METOJaMH
CTaHOBKH B3a- | CTpaH- HBIMU | U croco- | ucrnocobamu
UMHOI'0 JIOBE- | KOJUIETaMH; 06aMu co3ma- | CO3TaHHA
pUs U yBaxe- | — METOJaMHU | HUSA 00CTa- | 00CTaHOBKHU
HUS B KOJUIEK- | U cioco0aMu | HOBKM  B3a- | B3aHMMHOI'O
TUBE CO3/IaHUS UMHOTO [I0- | JOBepusi U
O0OCTaHOBKM | BEpHs M yBa- | YBaKEHHUS B
B3alMHOI0 HKEHUS B | KOJUIEKTHBE
JIOBEpUsi U | KOJUIEKTHUBE
yBaXKCHUsI B
KOJJIEKTHBE
YK-5 — crioco6HOCTh MIaHUPOBATh U peuiaTh 3aauu cOOCTBEHHOTO MPO(hecCHOHATBLHOTO U JINY-
HOCTHOTI'O Pa3BUTHS
3HaTh: He 3naer oc- | Umeert dpar- |Xoporio OTan4HO J{uckyc-
— OCHOBBI 3aKOHO/Ia- | HOB 3aKOHOJa- | MEHTApHBIE  |3HAET B Lie- 3HAET OCHOBHI [CHS,
tenbcTBa Poccuii- TenbcTBa Poc- | 3HaHMS OCHOB |JIOM OCHOBBI  |3aKOHOJA- pedepar,
ckoii denepanuu u | cuiickoir  dDe- | 3akOHOIA- 3aKOHO/1a- tenbeTBa Poc- |moknanapl,
JIOKaJIbHBIE HOPMa- | JAepaluu U JIO- | TEJIbCTBA tenbcTBa Poc- |cuiickoit de- (0TBETHI
TUBHBIE aKThI, pe- KaJbHbIE HOp- | Poccniickont  |cuiickoit de- |nepauuu u Ha BO-
TJIaMEHTUPYIOIIHE MaTUBHBIE denepauuu U |aepaluu U JIOKaJIbHBIE MPOCHI K-
OpraHM3aluio odpa- | akThl, perJia- |JOKalbHbIE  |JIOKAJIbHBIE HOpMaTHBHBIE [3aMEHa
30BaTeIbHOIO MPO- | MEHTUPYIOIIKME | HOPMATHB- HOPMAaTHUBHBIE |aKThl, periia-
1[ecca U Hay4yHO- UC- | OPTaHU3AlUI0 | HbIE aKThI, aKThI, peryia- |MEHTUPYIO-
CJIeIOBATENIbCKOM o0Opa3oBaTellb- | perJIaMEHTH- |MEHHUPYIOLIUE |IIHe OpraHu-
NeSITeNIbHOCTH; HOT'O TIpoIlecca | pyIOLIUe Op- |OpraHu3aluio |3aluio odpa-
— TpeOOBaHUS K pa- | M HAY4YHO-HC- |TaHM3AIMIO  |0OpaszoBa- 30BaTEIBHOTO
O00THUKaM cepbl cienoBarenb- | oOpa3oBa- TEIBHOTO nporecca u
npodeccuoHab- CKON JieATeNb- | TEJIBHOTO mpoleccam  |Hay4HO- HC-
HOT0 00pa30BaHUs U | HOCTH; mpolueccav  |Hay4dHO- MC-  |CJIelOBaTellb-
HayKH; — HE 3HAeT HAy4yHO- UC- |CIIENOBAaTENb- |CKOH IEATENb-
— BO3MOKHOCTH U TpeOOBaHUS K | Ce/loBaTeNb- |CKOM Jes- HOCTH; OT-
MEePCIIEKTUBHI Kaph- | paOOTHUKAM CKOM1 nesi- TEJBHOCTH;,  |JIMYHO 3HAET
€pHOTro pocTa 1o cdepsl npo- TEIbHOCTH 3HAET B Ile- TpeOoBaHUs K
npodeccuu, deccroHanb- | —YacTUYHO  |JIOM TpeOoBa- |paOOTHHUKAM
— OCHOBBI TICHXOJIO- | HOTO 00pa3o- |3HaeT TpeGo- |HUA K paboT- |cdepsl mpo-
TUH TPYyJa, CTAAUN | BaHUS U BaHUA K pa- |HHKaM cdepbl |(eccuoHamnb-
npogdeccronab- HayKH; BO3- OOTHUKaM npodeccuo-  |HOro odpaszo-
HOTO Pa3BUTHS; MOKHOCTH U cdepsl Ipo-  |HABHOTO 00- |BaHUA U
— TIPUHITATIBL 1 MEepCreKTUBbl | (PeCCHOHAIb- |pa30BaHUS M |HAYKH, BO3-
HOPMBI JI€JI0BOM U KapbepHOIO HOro 00pa3o- |aykH, a TAKXKE |MOXXHOCTU U
Hay4YHOU TUKH; pocTa 1o Mpo- | BaHUS U BO3MOYKHOCTH |TT€PCIIEKTHUBBI
— TPUHIUIIBI TIPO- beccun; HayKH, a U TIEpCIIEK- KapbePHOT O
(eccHOHaIbHOTO U | HE 3HAeT OcC- | TaKXKe BO3- TUBBI Kapbep- |pocTa 1o Ipo-
JUYHOCTHOTO Pa3BU- | HOB IICHXOJIO- | MOKHOCTH U |HOTO pOCTa ¢eccun, opu-
THS; UM TPYyJa, CTa- | IEPCIEeKTUBHI |10 mpodec-  |€HTUPOBaH-
KApbEPHOTI'O  |CHHM; B LIEJIOM
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YpoBeHb OCBOEHUS Oue-
[Inanupyemble
pe3yIbTaThl 0cBoe- |HEYIOBICTBOPH-|  YJIOBJIETBO- XopoILo N Hcoq:(ze
HHUS KOMIICTEHIIUH TEMEHO PUTENEHO (cpemmiA) (BbICOKHI) pen
(MHHUMAITBHBIN)| (ITOPOTOBHIiA) CTBO
— CII0COOBI caMo- nuu mpodeccu- | pocta 1o 3HAeT OCHOBBI |HOTO Ha OCBO-
OLICHKH CBOEH Jiesl- | OHAJIbHOIO npodeccuu; |ICUXOJOTUU |€HUE KBaJH-
TEJIBHOCTH C YUETOM | Pa3BUTHS JaCTUYIHO Tpyna, cTa- ¢dukanuu, ot-
1enei u 3agayd opra- 03HAKOMJICH C |Iuu Ipodec- |JIUYHO 3HACT
HU3AIINH; OCHOBaMU CHOHAJILHOTO |OCHOBBI IICH-
— NPUHLUIIBI pa3pa- MICUXOJIOTHH | Pa3BUTHUSA XOJIOTUU
OOTKH UHIUBHUIY- Tpyna, CTaau- TpyZaa, CTaANH
aJIbHOTO TUIaHa pa3- amu rpogec- npocdeccuo-
BUTHS; CHOHAIILHOTO HAJILHOTO Pa3-
— MPUHIMIBI MOHH- pa3BUTHUSA BUTUS
TOpPUHTa COOCTBCH-
HOM J1eATeTbHOCTH
YMeTs: He ymeer: Henocrarouno| Xopoio YBepeHHo [{uckyc-
— YCTaHaBIMBATh 3()- | — YCTAHABIU- | YBEPEHHO: yCTaHaBIU- |yCTAHABIU-  [CHA,
dekTuBHOE TIenaro- | BaTh 3 dek- — ycraHaBiu- | BaeT 3pdek- |Baer: pedepar,
ruyeckoe oOIIeHHe | TUBHOE [efja- | BaeT MeJaroru4 TUBHOE nefa- |— 3(PGEeKTUB- |TOKIAbL,
Ha OCHOBaHMHM 3aKO- | TOTHYECKOE gecKkoe o0IIe- | TOTHYecKoe  |HOE MeJaro-  |OTBETHI Ha
HOB PUTOPUKH U Tpe- | OOlLIeHHE Ha Hue, cnabo uc-| oOlIeHne Ha  |[THYecKoe 00-  |[BOTIPOCHI
O0OBaHUI K My0IMY- | OCHOBAHWHM 3a- | [MOJIB3YeT 3HA- | OCHOBAHWM  |IIEHUE HA OC- [IK3aMEHa
HOMY BBICTYIUICHUIO; | KOHOB PUTO- HUS 3aKOHOB | 3aKOHOB PU- |HOBaHHH 3a-
— OIIPENETATh MPUO- | PUKU U TPEOO- | PUTOPHUKH, TPS{ TOPUKH U KOHOB PUTO-
PUTETHI B CBOEH Jie- | BaHUU K y0- | OoBaHus K 1y0{ TpeOoBaHM |pUKH U Tpebo-
SATEITLHOCTH, CTa- JUYHOMY BBI- | JIMYHOMY BBI- | K ITyOJIH4- BaHUH K y0-
BUTbH 1IEJIU U TUIAHU- | CTYIUICHHIO; CTYIJICHUIO; | HOMY BHI- JUYHOMY BBI-
poBaTh MEPONPHS- | — ONPENEISITh | — OTMPECNAeT | CTYIUICHHUIO, |CTYIUICHHIO,
THUSA TI0 UX JOCTHIKE- | IPUOPHUTETHI B | IPUOPUTETHI B | —Ompeie- — YBEpEHHO
HUIO, CBOCH Jiesi- CBOCH JIeSATENb JIAET MPUO-  |ONpeIeIsieT
— MPOBOJIUTH CAMO- | TEIHHOCTH, HOCTH, PUTETHI B MPUOPUTETHI B
OIIEHKY; CTaBUTE 1IEIN — CTaBHUT LIEJIH| CBOEH Jes- CBOEH nes-
— ucnons3oBath [IK | 1 mmanupo- U TUTAHUPYeT | TeIbHOCTH, |TEIbHOCTH, —
B mpodeccnoHallb- | BaTh Mepo- MEPOTIPHSATHS | — XOPOIIO  |yBEPEHHO H
HOM JIEATENbHOCTH | IPUSITUS [0 UX |10 UX JOCTU- | CTaBHUT LIEJIH |4ETKO CTaBUT
JTOCTIIKEHUIO; | KCHHIO; Y TUTAHUPYET |TeJH U TUTa-
— IPOBOJAUTH | — MPOBOJUT Ca{ MEPOIPHUS-  |HUPYET Me-
CaMOOIIEHKY; | MOOIICHKY; THS TI0 UX POTIPUATHS IO
— UCTIOJIB30- — UCTIONB3YeT | JIOCTH- XKe-  |MX JOCTHXKE-
Bathb [1K B mpo- | [1K B mpodec- | Huto; HUIO;
dbeccroHanb- | CHOHAIBHOM | — XOPOIIIO — YBEpEHHO-
HOW JIeATeNb- | ACSITEILHOCTH | IPOBOJIUT Ca- |TTPOBOMT Ca-
HOCTHU MOOIICHKY,  |MOOIIEHKY;
— XOpOIIIO UC- |— YBEPEHHO
nonb3yeT [IK  |ucmons3yer
B nipodeccuo- |IIK B mpodec-
HAJIbHOM J1es- |CHOHAJIbHOMN
TEITHHOCTH NESATSIIbHOCTH
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YpoBeHb OCBOEHUS Oue-
[Inanupyemble
pesynbTatel ocBoe- |HEYAOBJICTBOPH-|  YIIOBJICTBO- XOpOIIIO OTITHIHO Hcoqu(ze
HHSI KOMITETEHIMN TCIBHO puteIbHO (cpemuii) (BbICOKHiH) pel
(MHHUMAITBHBIN)| (ITOPOTOBHIiA) CTBO
Bnaners: He Bnaneer Henocra- B nenom Bna- |Otnuuno Bna- |J{uckyc-
— 3¢ dexkTuBHBIMU nprueMamu 00- | TOYHO Biia- JieeT mpue- JieeT npue- cus,
preMaMu OOIIEHUS | IEHUS U Opra- | JIeeT mpue- Mamu o0mie- |Mamu obmie-  [pedepar,
Y OpraHu3allvy Jes- | HU3alMU Jes- | MaMu OO0Ille- |HHSA M Opra-  |HHsI U OpTaHU- |TOKJIaJIbI,
TEJILHOCTH, OPUEH- | TEJIBLHOCTH, HUS M OpTra-  |HU3AIUH Jesi- |3alliu Jes- OTBETHI
TUPOBAaHHBIMH Ha OpPHUEHTHUPO- HU3AIMH Jes- |TEIBHOCTH,  |TEIBHO Ha BO-
MOJICPIKKY podec- | BAHHBIMH HAa | TEJIBHOCTH,  |OPUCHTHPO- -CTH, OPUEH  |[IPOCHI K-
CHOHAIILHOTO CaMO- | TOJJICPKKY OPUCHTHUPO- |BaHHBIMHU Ha -THPOBaH-  [3aMCHa
oIpeiesieHus, Mpo- | mpodeccuo- BaHHBIMHU Ha | [TOJIZICPIKKY HBIMU Ha
(beccruoHaTbHOU HAJILHOTO Ca- | MOJAJIEPXKKY  |mpodeccro- HOJICPIKKY
aJlanTaluy | mpo- Moornpezaenae- | npodeccro- |HaIBHOTO ca- | mpodeccuo-
(beccroHaIbHOTO HUs, podec- | HAJBHOTO Ca- |MOoIpeneie- | HaIbHOTO
pa3BUTHSI, CHOHAJIbHOM Moompezene- |Hus, mpodec- | camoorpe-
— METOJIaMH OIICHKH | aJalTallMi U | HUS, Ipodec- |CHOHATbHOU JICTICHMS,
COOCTBEHHOTO IPO- | mpodeccro- CHOHAJIIBHOW |afanTaiuu 1 | mpodeccuo-
(beccroHaIbHOTO HAJILHOTO pa3- |ajganTaiuu u |1podeccro HAJIbHOU
pa3BuUTHS; BUTHS npodeccuo- -HaJIbHOTO aJlanTaluy 1
— CTPEMJICHHUEM K HAJILHOTO pa3BUTHSI npodeccuo-
CaMOPa3BHUTHIO U Ca- pa3BUTHS O HaJIbHOTO
MoOpeau3aIiu pa3BUTHS

[1K-2 — roToBHOCTH 0000IIATh MOTYYCHHBIH IKCIIEPUMEHTAIBHBIA MaTepral Ha OCHOBE COBpE-
MEHHBIX HaYYHBIX JaHHBIX M CUCTEMHOI'O MPEICTaBICHUS O NPOUCXOAIINX B pacTeHUuHu (Husno-
JIOTUYECKUX U OMOXMMHUYECKHUX IPOLECCAX U MPEACTABIATH €r0 C IOMOIIbIO COBPEMEHHBIX UH-
(hopMallMOHHO-KOMMYHHUKALIMOHHBIX TEXHOJIOTUH

3HaTh:
— COBpPEMEHHBIE
MPEACTABICHUS O
MexaHu3Max (Hpuzmno-
JIOTUYECKHUX U OMO-
XUMHUYECKUX TPO-
1IECCOB B PAaCTEHUHU;
— TMPUHIMIMBI HAy4-
HOM DKCHEpPTHU3BI W,
TpeOoBaHUsI K MpO-
BEJICHUIO HAYYHOU
JKCIEPTHU3HI;

— KPpUTEPHUH OLICHKU
pa3paboToK H Mpo-
€KTOB;

— TpeOoBaHuUs K
oopMIIEHHUIO pe-
3yJbTaTOB PKCIIEP-
THU3BI

He 3naer:

— COBpEMEH-
HBIX MIPECTaB-
JICHUH 0 Mexa-
HU3Max Qu-
3HU0JI0THYC-
CKHX U OMOXU-
MHYECKUX
MPOLECCOB B
pacTeHuu;

— TPUHIHUIOB
HAay4HOU DKC-
MIePTHU3BI U TPe-
OoBaHUM K
MIPOBEACHUIO
Hay4HOU
AKCIIEPTHU3HI,

— KpUTEpPHUEB
OLICHKH pa3pa-
00TOK | Ipo-
EKTOB;

Nmeer numb
obue mpen-
CTaBJICHUS:

— 0 coBpe-
MEHHBIX
MpeJIcTaBIIe-
HUSAX O MeXa-
HU3Max ¢u-
3HOJIOTHYEe-
CKUX U OHo-
XUMHUYECKHX
IIPOLIECCOB B
pacTeHuu;

— O MPUHIIH-
Max Hay4YHOU
AKCIIEPTHU3BI U
TpeOOBAHUIX
K MpoBe/Je-
HUIO HAYyYHOU
AKCIIEPTH3HI,
— 0 KpuTe-
pUSIX OIIEHKH

Nwmeer nocra-
TOYHO MOJ]I-
HbIE 3HAHMSL:
— 0 coBpe-
MEHHBIX
IIpeJCcTaBIIe-
HUSX O MeXa-
HU3Max ¢Gu-
3HOJIOTHYe-
CKHUX U Ono-
XUMHYECKHX
IIPOLIECCOB B
pacTeHuy;

— O IPUHIIHU-
Max HAy4YHOH
JKCIIEPTU3BI
u TpeboBa-
HUSX K IIpO-
BEJICHUIO
Hay4HOU
9KCIIEPTH3HI,

OTan4HO
3HAeT:

— COBpEMEH-
HbIE TIpej-
CTaBJICHUS O
MeXaHH3MaxX
¢duznonoruye-
CKUX 1 OHO-
XUMHUYECKHIX
IIPOLIECCOB B
pacTeHHH;

— TPUHIUTIBI
Hay4HOU JKC-
NepTU3bl U
TpeOOBaHUS K
MIPOBEJICHUIO
Hay4HOU
9KCIIEPTH3HI,
— KpUTEpUHU
OIICHKH pa3-
paboToK u
POEKTOB;

[Tuckyc-
cus,
pedepar,
TOKJIaJIbl,
OTBETHI HA
BOIIPOCHI
bK3aMeHa
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YpoBeHb OCBOEHUS Oue-
[Inanupyemble

pesynbTatel ocBoe- |HEYAOBJICTBOPH-|  YIIOBJICTBO- XOpOIIIO OTITHIHO Hcoqu(ze
HHSI KOMITETEHIMN TCIBHO puteIbHO (cpemuii) (BbICOKHiH) pel

(MHHUMAITBHBIN)| (ITOPOTOBHIiA) CTBO

— TpeboBaHu#l | pa3paboOTOK  |— O KpHUTe- — TpeOOBaHUS

K  odopmIe- | M IPOEKTOB; | PUAX OIEHKH |K oopmiie-

HUIO pe3yibTa- |— 0 TpeboBa- |pa3paboOTOK  |HUIO Pe3yiib-

TOB  JKCIEp- | HUSX K Y IPOCKTOB; |TaTOB JKCIIEP-

TH3BI 0o(pOpMIICHHIO |— O TpeOOBa- |TU3BI

pe3yJbTaTOB |HHUAX K
OKCHEPTH3Bl | OPOPMIICHHIO
pe3yJIbTaToB
IKCIIEPTHU3BI

YMeTs: He ymeer: Nwmeer ¢par- (B nemom Xopomuio J{uckyc-
— OCYIIECTBIIATh — OCYIIIECTB- MEHTApHBIC  |yMEeT: yMEeT: cus,
MOKCK, UHTEPIIPE- | JISTh MOUCK, YMCHUS: — OCYyIIEeCTB- |— OCyIIecTB- |pedepar,
TaIIo U aHAIIN3 WHTEpPIIPETa- | — OCYHIECTB- |JISATh IOUCK,  |JISITh MIOUCK,  |OKJIAJIbI,
uHpOpMaIny, B IUI0 U aHAJU3 |JISATh MIOMCK, |MHTEPIPETa- |MHTEPIpPETa- |[OTBETHI
T.4. W3 MHOXe- | MHQOpMAallUK, |HWHTEpIpPETa- |IHIO M aHa- |[UI0O M aHa-  |HA BO-
CTBCHHBIX UCTOYHH- | B U0 U aHa- |73 uHdop-  |Tu3 HHPOpPMa- [TPOCHI IK-
KOB; T.4. U3 MHOXKE- |3 UHPOp-  |Mamwu, B T.4. |[UH, B T.4. U3 [3aMEHa
— OIICHHMBATH JIOCTO- | CTBEHHBIX UC- | MallUH, B T.4. U3 MHOXE- MHOECTBECH-
BEPHOCTH TOJTyYeH- | TOYHUKOB,; W3 MHOXE- CTBEHHBIX MIC- |HBIX HCTOY-
HOW MH(POPMALIUU C | — OIICHUBATh | CTBEHHBIX UC- |TOYHUKOB,; HUKOB;
MTOMOIIBIO COOTBET- | JOCTOBEP- TOYHUKOB; — OLICHUBATh |— OICHUBATh
CTBYIOIIETO TIPO- HOCTb TIOJTY- — OLICHWBATh |JIOCTOBEP- JOCTOBEP-
IrPaMMHOTO O0ecIie- | YeHHOM HH- JIOCTOBEP- HOCTB IOJIy-  |HOCTH TIOJTY-
YCHUS, dopmarmu ¢ HOCTh TOJTy- |YCHHOUM MH-  |YCHHOM MH-
— Aenatb 000CHO- MOMOIIBIO CO- | YeHHOU UH-  |(opmaruu ¢ |dopmaruu ¢
BaHHBIC BHIBOJIBI, B | OTBETCTBYIO- | ()OPMAIIUU C  |TTOMOIIBIO CO- |TIOMOIIBIO CO-
TOM YHCJIe Ha OC- IEeTO MPo- MTOMOII[BIO CO- |OTBETCTBYIO- |OTBETCTBYIO-
HOBE HETIOTHBIX TrPaMMHOTO OTBETCTBYIO- |ILIErO MpO- IIEro Mpo-
JTAHHBIX; oOecrieueHus; | IMero Mmpo- rPaMMHOTO  |TPAMMHOTO
— 0dOopMIIATH TIONY- | — JIenaTh 000C- |TpaMMHOTO  |oOecrieueHus; |00ecneueHus;
YCHHBIC JIAHHBIC B | HOBAHHBIC BBI- | OOECIICUCHUS; |— JIeIaTh — Jlenath
BUJIE OTYETOB, 00- | BOJBI, B TOM — JenaTh 000CcHOBaH-  |00OCHOBaH-
30pOB, cTraTey, | uMciie Ha oc- 000CHOBaH- |HBbIE BLIBOJBI, |HBIE BBEIBODI,
CIpPaBOK, MYJbTH- | HOBE HEMOJI- HBIE BBIBOJIBI, |B TOM YHCJI€ |B TOM YHUCIIE
MEIMIHBIX TPE3CH- | HBIX JIAHHBIX; |B TOM YHCJE |HA OCHOBE HE- |Ha OCHOBE He-
Taluu. —oopmIIATE | Ha OCHOBE He- |TIOJHBIX JIaH- |MIOJHBIX JaH-

MOJIyYEHHBIC | TOJIHBIX JaH- |HBIX; HBIX;

JIaHHBIC B BUIC
OTY€TOB, 0030-
POB, CTaTew,
CIIPaBOK,
MYJIbTAMEIU M-
HBIX TIPE3CHTa-
LU,

HBIX;
— oopMIIATH
MIOJIy4YEHHBIE
JTaHHBIE B
BUJIE OTYE-
TOB, 0030pOB,
crareu, cupa-

— ohopMIIATH
MOJTyYEHHBIC
JIAaHHBIC B
BUJIC OTYE-
TOB, 0030pOB,
crarei, cnpa-
BOK, MYJIbTH-
MeJTUHHBIX
IIPE3CHTALIAMN.

— o(hopMIIATH
TOTyYEHHBIC
JAaHHBIE B
BHUJIE OTYETOB,
0030poB, cTa-
TE€M, CIPABOK,
MYJIbTUME-
JUHHBIX ITpe-
3EHTALM.
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YpoBeHb OCBOEHUS Oue-
[Inanupyemble
pesynbTatel ocBoe- |HEYAOBJICTBOPH-|  YIIOBJICTBO- XOpOIIIO OTITHIHO Hcoqu(ze
HHSI KOMITETEHIMN TCIBHO puteIbHO (cpemuii) (BbICOKHiH) pel
(MUHMMANTBHBIN)| (TIOPOTOBBIA) CTBO
BOK, MYJIbTH-
MeEIUHHBIX
IIPE3CHTALAMN.
Bnaners: He Bnaneer: Her yBepen- | B uenom Ot1nuyHO Pedepar,
— COOTBETCTBYIO- — COOTBET- HOTO BJIaJIe- | YBEPEHHO BJIAJIEET: TOKJIaJIbl,
UIMMH MaTeMaTH4e- | CTBYIOIIUMU HUSL BJIQJICET: — COOTBET-  |OTBETHI Ha
CKHMH METOJIaMH MaTeMaTHuye- | — COOTBET- — COOTBET- CTBYIOILIUMHU  [BOIIPOCHI
00paboTKH KCIe- CKUMHU METO- CTBYIOIIMMHU | CTBYIOIIUMHU | MaTeMaruye- [PK3aMeHa
PUMEHTAJIILHOTO Ma- | 1amu o0pa- MaTeMaThye- | MareMarude- | CKUMHU METO-
Tepuana, OOTKHM DKCIIe- | CKUMU METO- | CKUMHU METO- | AaMH 00pa-
— COBpEMEHHBIMHU pUMEHTAJIb- Jamu oopa- namu oopa- | OOTKM 3Kcre-
MH(OPMALIMOHHO- | HOTO MaTepu- | OOTKH 3Kcre- | OOTKH dKCIe- | pUMEHTAallb-
KOMMYHHKAITHOH- ana; pUMEHTAllb- | PUMEHTalb- | HOTO MaTepH-
HBIMH TEXHOJIOTH- | — COBPEMEH- HOTO MaTepH- | HOro MaTe- ana;
ssMH 00pabOTKH, HbIMU UHGDOP- | ana; puaa; — COBpPEMEH-
aHalM3a U mnpeji- MaIMOHHO- — COBpEMEH- |— COBpeMEH- |HBIMH UH(DOP-
CTAaBJICHUS JKCIIe- | KOMMYHHUKAIIU- | HBIMH UH- HBIMH UH(DOP- |MAIIHOHHO-
PUMEHTAIILHOTO Ma- | OHHBIMHU TeX- dbopmaru- MAaIMOHHO- KOMMYHHKa-
Tepuana. HOJIOTUSIMU OHHO- KOM- |KOMMYHHKA- |[[THOHHBIMH
00paboTku, MYyHHUKAI-  |[MOHHBIMU TEXHOJIOTH-
aHaJIM3a 1 OHHBIMU TEXHOJIOTH-  [sIMH 00pa-
IpeJIcTaBIIe- TEXHOJIOTH- |sIMH 00pa- 00TKH, aHa-
HUS DKCIIEPH- aMH 00pa- 0OTKH, aHA-  |JIM3a U Ipel-
MEHTAJILHOTO O0OTKH, aHA- |JIM3a U TIpell- |CTaBJICHHS
MaTepuaia. JM3a ¥ peJl- |CTaBICHUS IKCIIEPUMECH-
CTaBJICHHUS  |IKCIIEPHUMEH- |TallbHOTO Ma-
IKCITepH- TaJbHOIO Ma- |TepuaJa.
MEHTAIlb- Tepuana.
HOT'O Mate-
puasa.

[1K-4 — BnafgeHue coBpeMEHHBIMU OMO(PU3NUECKUMH U OMOXUMHUYECKUMHU METOJJaMH HCCIIe10Ba-
HUS pacTeHUH M TBOPYECKU HCIOJIBb30BaTh MX JUIS PEIIEHUs MPAKTUYECKUX 3a]ad (PU3NOJIOTUH

pacTeHuM.
3HaTh: He 3naer: Nwmeer nums |Mmeer gocra- |OTau4yHO J{uckyc-
— TEOpEeTUYECKue — Teoperuye- |oOlMe Nped- [TOYHO  TOJ- |3HAEeT: cus,
OCHOBBI OMO(H3MUe- | CKHE OCHOBBI | CTABJICHUS: HbIE 3HAHUS. |— TeopeTude- [pedepart,
CKUX U OMoxumuue- | Omodusnye- — 0 TEOPETH- |— O TEOPETH- |CKUE OCHOBBI |[OKJIAJBbI,
CKHX METOJ/IOB UC- CKUX U OMOXHU- |UYECKUX OCHO- |[U4ECKUX OCHO- |0Mo¢u3ndec- |OTBETHI HA
CIIEIOBaHMSI pacTe- | MMUYECKUX Me- |Bax Onodusu- (Bax OMopu3u- |[KUX U OMOXH- [BOIPOCHI
HUM; TOJIOB UCCJIE- | YECKUX U YEeCKUX U MUYECKMX Me- PK3aMeHa
— IPUHIUIIBI pa- JIOBaHMsI pacTe- | OMoxumuue- |OMOXMMHYE- |TOJIOB HCCIIEe-
60THI IPUOOPOB AT | HUA; CKHX METOJax |CKHUX METOJax |JOBaHMs pac-
peructpanuu Ouo- — MPUHIAIIBI HCCIIeI0Ba- HCCIIeIoBa- TEHUM;
¢usnveckux u ¢pu- | paboTHI NpU- | HUS pacTe- HUS pacre- — TMPUHLUIBI

OOpOB Ui pe- | HUif; HUM; paboTel  TmpH-

TUCTpallun
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YpoBeHb OCBOEHUS Oue-
[Inanupyemble
pesynbTatel ocBoe- |HEYAOBJICTBOPH-|  YIIOBJICTBO- XOpOIIIO OTITHIHO Hcoqu(ze
HHSI KOMITETEHIMN TCIBHO puteIbHO (cpemuii) (BbICOKHiH) pel
(MUHMMANTBHBIN)| (TIOPOTOBBIA) CTBO
3MOJIOT0-0MOXUMHU- | Onodu3nye- — O IPUHIM- |— O IpUHIHU- |OOpOB 1IA pe-

yec- KUX MapaMeT- | CKuX U (pu3Ho- |max paboTel  |[max paboThl  |[TUCTpalUU

POB pacTeHHIA; J0ro- npubopoB npubopoB ouodusnue-

— XapakTep cBA3el | buoxummue- IUTSL peTu- IUTSL peru- CKUX U (huzno-

XO3SIICTBEHHO TI0- CKUX MapaMeT- | cTpauuu Ouo- |crpamuu 6Mo- |10ro-0mo- Xu-

JIE3HBIX MPU3HAKOB | POB pacTeHUi; |u3nyeckux |(pu3MUeckux |MHUYECKHX Ia-

pacteHuii ¢ buopu- | — xapakrep U GU3MOJIO0TO- |U (PU3UOJIOTO- (paMETPOB

3U4ECKUMHU U pu- CBs3e X035~ | OMO- XUMHUYe- |OMOo- XMMHUYe- |pacTeHUM;

3HOJIOT0-OMOXUMH- | CTBEHHO TI0- CKHX TIapa- CKHX TIapa- — Xapakrep

YeCKUMH IapaMeT- | JIE3HbIX IPU- | METPOB pac- |METPOB pac-  |CBsI3ed XO03s1ii-

paMH pacTeHui 3HAKOB pacTe- | TEHHII; TCHUH; CTBEHHO I10-

HUM ¢ OMopu- |—0 XapakTepe |— O XapakTepe |JIe3HBIX MpHU-
3UYECKHUMU U | CBSI3€H XO- CBSI3€M X035~ |3HAKOB pacTe-
¢duzmoIoro- 3SUCTBEHHO  |CTBEHHO IO-  |HUM ¢ Onodu-
OMOXHMMH- Ye- | TIOJIE3HBIX JIC3HBIX NIPH-  |3UYEC- KUMH
CKUMHU Tapa- | IPU3HAKOB 3HAKOB pacTe- |u (pu3uoiIoro-
METpaMu pac- | pacTEeHUM ¢ HuM ¢ Onodu- |Ono- xumMuIe-
TEeHUN ouopusuue- |3MUECKUMU U |CKUMHU Mapa-

CKUMHU U ¢u- |PU3n0JIOro- |MeTpaMmu pac-

3MOJIOr0-0M0- |OMO0- XUMHUYe- |TEHUI

XUMHYe- CKHMH TIapa-

CKUMHU TIapa- |MeTpamH pac-

METpaMu pac- |TEHUH

TEHUU

YMeTh: He ymeer: Ob6nanmaer B nenom VYBepenno wuc- |[uckyc-

— UCTIOIB30BaTh (PU- | — HUCIIONIB30- dbparmeHTap- | ymeer: MOJIB3YET cus,

3UKO-XUMHYCCKHC BaTh (PM3UKO- |HBIMA YMEHHU- | — HCIIOJIB30- |(U3HKO- pedepar,

MOJIXOJIbI B HCCIIe- XUMHYEC- SIMU BaTh GU3HUKO- |[XUMUYECKUE  |TOKIIAJIBI,

JOBaHUSX (PU3HMOJIO- | KHE TTOJXOJBI | — HCIIOJIB30- | XUMHUYECKUE |IOJXOABl B |[OTBETHI

THYECKUX M OMOXHU- | B UCCIIEJIOBA- | BaTh (DU3MKO- | OJXOJBI B |MCCIEAOBa-  [HA BO-

MUYECKUX MMpoIec- | HUAX PU3MO- | XUMHUYECKHE | UCCIIEIOBA- |HHUSX (DU3HO- [TPOCHI K-

COB PacTEHHIA; JIOTUYECKHUX U | TIOAXO/bI B HUSX (PU3MO- |IOTUYECKUX H [3aMEHa

—OCYIIECTBIATh CU- | OMOXHMUYE- HCCIIeIOBa- JIOTHYECKUX |OMOXUMHUYE-

CTEeMHBIN aHaln3 CKUX TpoIlec- | HUAX PU3HO- | U OMOXUMHU- |CKUX MpOIec-

KOMIUICKCa OMOpHU- | COB PACTCHHIA; | JOTMYECKHX | YECKHX MPO- |COB PACTCHUI;

3UYECKUX M OMOXU- | —  OCYIIECTB- | U OMOXHMH- | IIECCOB pac- |yYBEPEHHO

MUYECKUX IMapaMeT- | JIATb CHUCTEM- | YECKUX MMPO- | TCHHH; OCYIIECTB-

POB pacTeHHiA HBIf  aHalu3 | IECCOB pac- |— OCYIIECTB- |JISI€T CHUCTEM-
KOMILIEKCA TEHUH; JATh CUCTEM- |HBIM  aHau3
ouopuznue- —OCYIIECTB- |HBIM aHAIU3  |KOMILJIEKCa
CKHX W OWOXU- | JISITh CH- |KOMILIEKCa ouoduznue-

MUYECKHX Ta- | CTEMHBIN ouodusuue- |CKUX U OMOXU-
paMeTpoOB pac- | aHaU3 KOM- |CKUX M OMO-  |MHYECKUX I1a-
TEeHUN ieKca OHMO- |XMMHUYECKHUX |paMeTpoB
(GU3HYECKUX |TapaMeTpPOB  |(pacTCHHIA
pacTeHui
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YpoBeHb OCBOEHUS Oue-
[Inanupyemble
pesynbTatel ocBoe- |HEYAOBJICTBOPH-|  YIIOBJICTBO- XOpOIIIO OTITHIHO Hcoqu(ze
HHSI KOMITETEHIMN TCIBHO puteIbHO (cpemuii) (BbICOKHiH) pel
(MHHUMAITBHBIN)| (ITOPOTOBHIiA) CTBO

u OHMOXUMHU-

YEeCKHX IIa-

pameTpoB

pacTeHuit
Bnaners: He Biajgeer | Her yBepen- |YBepeHHO Ormuuno Bia- [Pedepar,
— Onodusnueckumu | omodusznue- HOTO BlIajfie- |BJAJACET psi-  |JICeT 00Ib- |TOKIadbI,
1 OMOXUMHYECKUMH | CKUMH | Ouo- | Hust Ouopu- |1om 6Mopu-  |IHUHCTBOM OTBETHI HA
METOAMKAMHU XUMHYECKHUMH | 3UYECKUMHU M [3WYECKHX W  |0Mo(du3uye-  [BOIPOCHI
OILICHKH (PU3UOJIOTH- | METOJAMKAMU Onoxumuue- |OMOXUMHUYE- |CKUX H OHMO- PK3aMeHa
YECKOT'O COCTOSTHUSI | OLICHKH (M- | CKUMH METO- |CKHX METO-  |XMMHYECKUX
pacTeHHIA; 3HOJIOTHYe- JTUKaMU JIUK OIICHKH  |METOJIUK
— CKOT'O COCTOSI- | OIICHKH u-  |(pu3nuosoru- |oneHKu  (u-

HUS PACTEHUH; |3MOJIOTHYE-  |4ECKOTO CO-  |3HOJIOTHYe-

CKOT'0 COCTO- |CTOSIHUS pac- [CKOTO COCTOSI-

SHMS pacTe-  |TEHUU HUS  pacre-

HUH; HUH;

[IK-5 —. crmocoOHOCTh OCYIIECTBIATH COOpP, aHAIW3 HAYYHO-TEXHHUUYECKOM MH(POpPMAIINH, OTeUe-
CTBEHHOTO U 3apyO0eKHOTO OIBITA IO TEMATHKE UCCIIC0OBAHUS B (PU3UOJIOTUH U OMOXUMHHU PacTe-

HUHT
3HATh: He 3naer: Nwmeer mumes | UMeeT no- OTian4yHO J{uckyc-
— aKTyaJlbHBIC TIPO- | — aKTyaJbHBIC | OOIIUE TIPE- | CTATOYHO 3HaET: cus,
0JsieMbl (PU3UOJIOTHH | POOJIeMBbI ()U- | CTABIICHHUS: MOJIHBIC 3HA- | — aKTyalb-  [pedepar,
1 OMOXVIMHH pacTe- | 3UOJIOTHH U — 00 akTy- HUS HBIC TIPO- TOKJTAJIBI,
HUI; OMOXMMHHU pac- | aJbHBIX MPO- | — 00 akTy-  |Ojembl (u- OTBETHI HA
— METOJI0JIOTHIO TEHHU; Onmemax pu- | ambHBIX IPO- |3MOJOTHM U |[BOIIPOCHI
HAy4YHOI'0 MCCIEN0- | — METOA0JO- 3uoNoruu U | 6nemax pu-  |Ouoxumuu bK3aMeHa
BaHUS W NIPUHIIUIIBI | THIO HAYYHOTO | OMOXUMUU 3WOJIOTHH U |PAcTCHUM;
aHallM3a Hay4Ho- WCCIICIOBAHMs | PACTCHHIA, OMOXUMHH |- METOJO0JIO-
TEXHUYECKOH WH- U IPUHIUIBL | — O METO/IO- | PacTCHUM; THIO HAY9HOTO
dbopmaruu aHanmMsa JIOTUU Hay4- |— O METOJO-  |HCCIIEeOBaHUS
HAyYHO-TE€XHH- | HOTO HCCJIe-  |JIOTUW Hayd- (W TPUHIIHAITBI
yec- JIOBaHUS U HOTO HCCTIe-  |aHalu3a
KOW MH(pOpMa- | IPUHIUIAX  |TOBAHHS H HAy4YHO-TEX-
1002078 aHanmsa OPUHIIMIIAX  |HHYEC-KOU
Hay4HO- T€X- |aHaIM3a uH(bOopMauu
HUYECKOW WH- |HAy4YHO- TEX-
dbopmaru HUYECKOW WH-
dbopmanuu
VYMeTh: He ymeer: O06mamaer B enom YBepeHHo J{uckyc-
— OCYILIECTBIATH MO- | — OCYIIECTB- dbparmeHTap- |ymeer: yMeEeT: cus,
WCK, HHTEpIIpeTa- JISITh TIOUCK, HBIMH YMEHH- |— OCYIIECTB- |— OCYyIIeCTB- |pedepar,
[[UI0, KpUTHYECKUI | UHTEpIIpeTa- | sIMH: JSTh TIOUCK,  |JIATh MMOWCK,  |[TOKJIAJIBI,
aHanmu3 uHpopma- [IUI0, KPUTHYE- | — OCYIIECTB- |MHTEPIpPETa- |MHTEPIIPETa- |OTBETHI
MU, B T.4. OITY- CKUI aHANMMU3 | JIATH MOWCK, |[UIO, KpUTH- |IIHIO, KPUTU-  [HA BO-
uH(poOpMallMy, |HUHTEpIpeTa- |4ecKUH aHa- |4EeCKHi aHa-  [[IPOCHI K-
3aMeHa
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YpoBeHb OCBOEHUS Oue-
[Inanupyemble
pesynbTatel ocBoe- |HEYAOBJICTBOPH-|  YIIOBJICTBO- XOpOIIIO OTITHIHO Hcoqu(ze
HHSI KOMITETEHIMN TCIBHO puteIbHO (cpemuii) (BbICOKHiH) pel
(MHHUMAITBHBIN)| (ITOPOTOBHIiA) CTBO
YEHHYIO U3 MHOXE- | B T.Y. MIOJTY- U0, KpUTH- |73 uHpOp-  |1u3 uHpOopMa-
CTBEHHBIX HICTOUHHU- | YEHHYIO U3 YeCKMi aHa- |MaluM, B T.4. |IIMH, B T.4.
KOB, MHOXECTBEH- | TU3 UHPOP-  |MOIYYEHHYIO |HOJYYECHHYIO
- 000011aTh COOpaH- | HBIX UCTOYHU- | MMM, B T.4. |U3 MHOXe- U3 MHOXe€-
HbIC HAYYHBIC JaH- | KOB, MOJIyYCHHYIO |CTBEHHBIX UC- |CTBEHHBIX HC-
HbIE€ M TOTOBUTh UX | - 00001IaTh U3 MHOXe- TOYHUKOB; TOYHHKOB;
K IyOJIMKALKKU B CO- | COOpaHHBIE CTBEHHBIX UC- |- 0000maTh |- 00001IAaTh
OTBETCTBHH C Tpe- Hay4HbIE JaH- | TOUHUKOB; coOpaHHble  |cOOpaHHBIE
OOBaHUSIMH HaAyY- HBIE U TOTO- - 000011aTh CO{HAYYHbIC JJaH- |HAy4YHBIEC J1aH-
HBIX U3/1aHull; BUTh UX K IyO- | OpaHHBIE HAy4- HbI€ U TOTO-  |HBIE U [OTO-
— MOJIB30BAThCSI CU- | JIMKAIMK B CO- | HBIE JAHHBIC U |BUTH UX K BUTH UX K
CTeMaMH MoHcKa OTBETCTBHM C | FOTOBHUTH UX K |IIyOJIMKAlMU  |IyOJUKALUH B
Hay4yHOU nH(OpMa- | TpeOOBaHUSIMHU | TyOJUKAIIMU B |B COOTBET- COOTBETCTBUU
LIUH, B TOM YHUCIIE HAY4HbIX U3- | COOTBETCTBUHU |CTBUH C Tpe- |C TpeOOBaHU-
3apyOeKHBIMHU. JTAaHUH; ¢ TpeOoBaHU- |OOBaHUSIMU  |IMHU HAy4YHBIX
- H0JIb30- | IMU HAYYHBIX |HAYYHBIX M3- |M3JaHUM;
BaThCsI CHCTe- | U3JTaHWM; IaHuu, — MIOJIB30-
MaMM IOUCKa | — MOJb30- — MOJIb30- BaTbCsI CUCTE-
HAyYHOH WH- | BaTbCS CHCTE- |BaThCs CHCTE- |MaMH ITOHMCKA
dopmanuu, B |MaMH [IOMCKa |MaMH IIOMCKa |Hay4HOM WH-
TOM YHCIIE 3a- | HAYYHOW WH- |HAYYHOU WH- |hopmarmu, B
pyOexxubiMu. | popmanuu, B |popManuu, B |TOM YUCIIE 3a-
TOM YHCJIE 3a- |TOM YHCJIE 3a- |pyOeKHBIMU.
PYOSKHBIMU | pyOEKHBIMHU.
Biagers: He Bnageer: Her yBepen- | YBepeHHO OtnnuHO Pecdepar,
— MeToJIaMHt 1 (- — METOJaMH M | HOTO BJajJie- | BIIQJICET PSAAOM BIIAJICET: TOKJIA/IbI,
(bexTUBHBIMU NPUE- | F3PPEeKTUB- HUS: METO/I0B 1 (- — METOJaMU  |OTBETHI
MaMH IOHCKa HBIMU IIPUE- —MeTtogamMu | GeKTUBHBIX | U 3 (eKTuB- |Ha BO-
Hay4YHO-TEXHHYE- MaMHM IOMcKa | M 3¢ (PEeKTUB- | IpUEMOB MO- | HBIMU MPUE-  [IPOCHI IK-
CKOW MH(pOpPMALUY; | HAYYHO-TEXHHU- | HBIMH MPHUE- | ICKa HAyYHO- | MAMHU TIOUCKa [3aMeHa
— UHOCTPaHHbIM 4eCKOM MH- MaMHM [TOMCKA | TEXHUYeC- Hay4HO-
SI3BIKOM B 00BEME, dbopmanuy; HAy4yHO- TeX- | KO MH(OpP- | TEXHUYECKOU
HEOOXOAUMOM Uil | — MHOCTpaH- HUYec- Malnu; uHpopmMa-
YBEpEHHOTO TIOHU- | HBIM SI3bIKOM B | KO HHPOP- | — JOCTaTOYHO | LIUH;
MaHMs coJiepkaHus | o0bEéMe, HeoO- | Maluy; XOpOIIO BJIa- |— MHOCTPaH-
3apyOEKHBIX Hayd- | XOJAWMOM Uil | — MHOCTpPAH- | JIeeT HHO- HBIM SI3BIKOM
HBIX MMyOJIMKaIUH. YBEPEHHOT'O HBIM SI3bIKOM | CTPaHHBIM B 00bEMe, He-
IOHUMAaHUS B 00LEMe, He- | I3BLIKOM B 00X0IMOM
coJiepKaHus 00XxoauMOM | 00BEMe, He- | IUIsl yBepeH-
3apyOeXHBIX | UTSI yBepeH- | OOXOAMMOM |HOTO TOHWUMa-
HAyYHBIX Iy0- |HOTO MOHHM- | JJIs YBEPEH- |HUS COJAepIKa-
JIVKATTHA. MaHHsI COJIEp- | HOTO IMOHH-  |HHS 3apyOexK-
JKaHMA 3apy- | MaHUS COZEp- |HBIX HAyYHBIX
OCKHBIX Ha- |KaHUS 3apy- |MyOJIMKaIMii.

OEXHBIX Ha-
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YpoBeHb OCBOEHUS Oue-
[Inanupyemble HOUHOE
HEYJIOBJIETBOPHU- OBJIETBO-
PE3yIbTATBI OCBOC- YHTCHLHO P YﬂHTeHBHO XOpOLIO OTJIMYHO cpen-
HHSL KOMIIETEHIUH 5 p g (cpemmi) (BBICOKHIH) oy
(MUHUMAJIBHBIN)| (TTOPOTOBBIN)
VUHBIX ITy0-  |y4HBIX  IIYyO-
JINKALIAN. JINKALIAN.

[TK-6 — crmocoGHOCTH MpenoaBaTh JUCIUTLINHBI (PU3HOJIOTHS M OMOXUMHUS PACTCHHIA U pa3pabda-
THIBaTh COOTBETCTBYIOIINE Y4eOHO-METOIUUECKHE MAaTEPHAIIBI B 00pa30BaTEIbHBIX OPraHU3aIHIX
BBICIIIET0 00pa30BaHus, JOMOJHUTEIHHOTO MPodecCnoHAILHOTO 00pa3oBaHus, MPOPECCHOHATb-

HBIX 06pa3OBaTeJ'IBHBIX OopraHu3alusiax.

3HaTh:

— OCHOBBI 3aKOHO/A-
tenbcTBa Poccnii-
ckori deaepanuu 06
o0pa3oBaHUM U JIO-
KaJlbHbI€ HOPMAaTHUB-
HBIE aKThI, peria-
MEHTHUPYIOIINE Op-
raHu3anuio oopaso-
BaTEIBHOIO MPO-
1ecca, poBeICHUE
MIPOMEXYTOUYHOU U
WUTOTOBOM (UTOTO-
BOU rOCyJJapCTBEH-
HOW) aTTecTaluu
oOyuarouxcs 1no
nporpaMmMam Oaka-
JaBpHara, crenua-
JUTETa, MarucTpa-
Typsl U () AI1I,
BEJICHUE U TTOPSII0K
J0CTyna K yueOHOMH
Y UHOW IOKYMEHTa-
IIUU, B TOM YHCIE
JIOKYMEHTAIUH, CO-
JiepKalen rnepeo-
HaJbHBIC TaHHBIC

— 0COOEHHOCTH Op-
raHu3aIuu 0opazo-
BaTEJILHOI'O MPO-
1ecca mo mporpam-
MaM OakayaBpuara,
crienuagnuTeTa, Ma-
ructparypst u A1
— COBpPEMEHHBIC
KOHIICTILINK TIPETo-
naBaemMoi o0iacTu
HAy4YHOTO (HAy4YHO-
TEXHUYEC- KOTO)

He 3naer oc-
HOB 3aKOHO/1a-
TenbcTBa Poc-
cuiickon dene-
paruu 06 00-
Pa30BaHHUH H
JIOKAJIbHBIE
HOPMAaTHBHBIE
aKTBhI, perya-
MEHTHUPYIOIIHE
OpTaHHU3aIII0
obpasoBarelb-
HOTO IpoIiecca,
MIPOBE/ICHHE
MIPOMEXKYTOY-
HOM ¥ UTOIO-
BOI1 (UTOrOBOM
roCyJ1apCTBEH-
HOI1) aTTecTa-
UU 00y4aro-
IIAXCS TI0 TIPO-
rpamMmam Oaka-
JaBpHara, cre-
LHAIINTETa, Ma-
TUCTPATYHI;

HE 3HAaeT 0COo-
OeHHoCTeH Op-
raHu3alnH 00-
pa3oBaTellb-
HOTO TpoIiiecca
IO MPOTpam-
MaMm Oaka-
JaBpHaTa, Crie-
LHUAJINTETa, Ma-
TUCTPATYpHI,
HE 3HAET I10-
pAaKa BEJICHUS
U JIOCTYyTIA K
y4aeOHOH 1

Nwmeer ¢par-
MEHTapHbIE
3HAHUS 3aKO0-
HOJIaTeNIbCTBA
Poccuiickoit
®deneparuu
00 oOpazoBa-
HUU U JI0-
KaJTbHBIX
HOpMAaTHB-
HBIX aKTOB,
perJamMeHTH-
pyromux op-
raHU3aIII0
obpa3oBa-
TEIBHOTO
mpoiiecca,
MIPOBEJICHHE
MIPOMEKYTOY-
HOW ¥ UTOTO-
BOU arTecTa-
UK 00y4aro-
WX CST; HE0-
CTaTOYHO
3HAeT 0COo-
OEHHOCTH Op-
TaHHU3AIH
o0Opa3oBa-
TEIHHOTO
mpolecca 1o
porpaMmMam
OakanaBpu-
aTa, crierua-
JTUTETa, Maru-
CTpaTypHI;
HeJ0CTa-
TOYHO 3HACT
BEJICHUE U
TTOPSIJTOK JI0-

Xopomo
3HAET B IIe-
JIOM OCHOBEI
3aKOHO/a-
TeabcTBa Poc-
cuiickoit de-
neparuu 00
0o0pazoBaHUU
U JIOKaJIbHBIE
HOPMAaTHBHBIE
aKThI, peria-
MEHTHUPYIO-
[I1e OpraHu-
3aruio oopa-
30BaTEILHOIO
nporiecca,
MIPOBE/ICHHE
MIPOMEXKYTOU-
HOHM ¥ UTOTO-
BOM aTTecTa-
1My 00ydJaro-
HIUXCS 10
porpaMMam
OakanaBpu-
ara, crelma-
JINTETA, Maru-
CTpaTyphbl, Be-
JICHHE U T10-
PAIIOK J0-
cTyna K y4eo-
HOM ¥ MHOH
JIOKyMEHTa-
U, 0COOEH-
HOCTHU Opra-
HHU3alHUU 00-
pa3oBaTelb-
HOTO TIPO-
1ecca o mnpo-
rpammam 6Oa-
KaJlaBpHara,

OTan4HO
3HAE€T OCHOBBI
3aKOHOJa-
TenbcTBa Poc-
cuiickon de-
neparuu o0
o0pa3zoBaHUM
U JIOKaJIbHBIE
HOPMAaTHUBHBIC
aKTBhl, perJa-
MEHTHPYIO-
IIUE OpPTaHHM-
3a1uio 0opa-
30BaTEILHOTO
npoiiecca,
IIPOBE/ICHHE
IPOMEKYTOU-
HOM U UTOTO-
BOI1 aTTecTa-
U 00yyJaro-
IUXCS 10
nmporpaMmmam
OaxanaBpu-
aTa, CIelma-
JIATETA, Maru-
CTpaTyphl, Be-
JICHUE U TTOPS-
JIOK J0CTyna
K yueOHOU U
WHOU JTOKY-
MEHTauu, B
TOM YHCJIC JI0-
KYMEHTAIIHH,
cozepIKallen
TepCOHAITb-
HBIE TaHHEBIE;
0COOCHHOCTH
OpTraHHu3aIu
obpasoBa-
TEIILHOTO

J{uckyc-
cusi,
pedepar,
TOKJIa]Ibl,
OTBETHI Ha
BOIPOCHI
bK3aMeHa
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YpoBeHb OCBOEHUS Oue-
[Inanupyemble
pesynbTatel ocBoe- |HEYAOBJICTBOPH-|  YIIOBJICTBO- XOpOIIIO OTITHIHO Hcoqu(ze
HHSI KOMITETEHIMN TCIBHO puteIbHO (cpemuii) (BbICOKHiH) pel
(MHHUMAITBHBIN)| (ITOPOTOBHIiA) CTBO
3HAHUA U €r0 Npak- | HHOW JOKYMEH- | CTyla K y4e0- |crenuanu- nporecca 1o
TUYECKOT'0 MPWIO- | TalUH HOW M MHOM  |TeTa, Maru-  |mporpammam
KEHUS He 3HaeT co- | JOKyMeHTa- |cTpaTypbl OakanaBpu-
—TpeboBaHMs BPEMEHHBIX 1, Nwmeer nocta- |ara, cnenua-
OXpaHbl TPyJla IPU | KOHLIETILUU UMEET JIMIIb  |TOYHO IIOJHOE |JIUTETa, Maru-
IIPOBE/ICHUY yueO- | mpernojaBae- | oOLIue Mpel- |MpeacTaBie- |CTpaTypbl U
HBIX 3aHATUHN B Op- | MOM oOnacTu | craBiieHus: o |Hus o cospe- |IIII
raHU3aluu, OCy- HAy4YHOI'O 3Ha- | COBPEMEHHBIX |MEHHBIX KOH- |OTJINYHO
LIECTBIIAONIEH 00- | HUS U €ro KOHUENIUAX |LENUusix 3HAET COBpE-
pa30BaTENbHYIO JIe- | IPAKTUYECKOIo | IpernojaBae- |IpenojaBac- |MEHHbIE KOH-
SATE€IbHOCTh, M BHE | IPWJIOXKEHHUS, | MOM 00JacT |MOM o0nacTu |Uenuuu Ipe-
OpraHu3aiu, a HE 3HaeT Hay4YHOI'O Hay4YHOI'O 10JJaBaeMoii
TaK)X€ MEpbI OTBET- | TpeOOBaHUI 3HAHUA U €r0 |3HAHUS U €ro  |00JacTH
CTBEHHOCTH 32 OXpaHbl TpyZa | MpaKTHye- paKkTuye- HAy4YHOTO
KU3Hb U 37J0POBbE | IIPU IIPOBEJE- | CKOT'O MPUJIO- |CKOIO IPUJIO- |3HAHUS U €T0
o0yyaromuxcs, HUM Y4eOHBIX |’KeHHs, (par- |[KeHUs, 3HaeT |IpaKkThye-
HaXOJAIIMUXCS MOJ | 3aHATUM B Op- | MEHTApHO OCHOBHbIE CKOT'O IPUJIO-
PYKOBOJICTBOM Ile- | FaHU3ALIUHY, 3HaeT TpeOOBaHUS  [JKEHMS, a
JAarOTMYECKOro pa- | OCYILECTBISIO- | TPeOOBaHUSI | OXpaHBI TaKxe Tpedo-
OO0THHKA el o0pazoBa- | OXpaHbl TpyAa npu BaHU
TENbHYIO Jiesl- | TpyAa IpU IIPO-BEJCHUM |OXPaHbI TpyJa
TEJIbHOCTb, @ | IPOBEJIEHUM |y4eOHBIX 3a- |[IpH MIPO-Be-
TaKXe MepbI yueOHBIX 3a- |HATHI B By3€, |I€HUU y4yeO-
OTBETCTBEHHO- | HATUH B By3€, |a TaKXKe MEpPbl |HBIX 3aHATUH
CTH 32 J)KU3Hb U | a TAK)KE MEPHl |OTBETCTBEH- |B BY3€ U
310pOBbe 00Yy- | OTBETCTBEH- |HOCTH 32 MEpBI OTBET-
Yaroumxcs, HOCTH 3a KHU3Hb U 3710- |CTBEHHOCTH
HaXOJALIMXCS | KU3HB U 3/10- |pOBbE 00yda- |3a )KHU3Hb U
0]l PYKOBOJI- | pOBbE 00y4a- |IOIIMXCH, 3/10pOBbE
CTBOM IIE€Jaro- | IoUIuxcs, HaXoAALMXcs (00ydaro-
TMYECKOT0 pa- | HAXOISIIMXCS |10 PYKOBOJ- |IIMXCS, HAXO-
OOTHUKA 0]l PYKOBOJI- |CTBOM M€fia-  |ISIIUXCS MO
CTBOM II€JJa- |TOTUYECKOTO |PYKOBOJ-
TrOrM4ecKoro |paboTHUKA CTBOM I€Jia-
paboTHUKa TOTM4€ECKOr0
paboTHHKA
YMers: He ymeer BHO- | HacTuHO VYwMmeer BHO-  |OTiIMYHO [Tuckyc-
— BHOCHUTB KOPPEK- | CUTb KOPPEK- | YMEET BHO- CUTb KOPPEK- |yMEET KOp- cus,
THUBBI B pab0ouyr0 THUBBI B pab0- | CUTh KOPPEK- |THUBBI B pabo- |peKTUpOBaTh [pedepar,
porpamMmy, IiaH 4yI0 IIpO- TUBBI B pabo- |4y Mpo- pabouyro Mpo- |TOKJIa/bl,
M3Y4eHHUs y4eOHOro | Tpammy, IUIaH | 4yl Ipo- rpaMmy, IJlaH |TpamMMy, IUIaH |OTBETHI Ha
Kypca, TUCUUIUIMHBI | U3yYeHUS rpamMmy, IUVIaH |U3y4EHUs U3Yy4EHUs BOIIPOCHI
(Moxyns), B 00pazo- | yueOHOTO U3Y4EHUS yueOHOro yueOHOTo bK3aMeHa
BaTeJIbHBIE TEXHO- Kypca, TUCLHU- | yueOHOro Kypca, AMc-  |Kypca, IUCLu-
JIOTUH, COOCTBEH- IUTMHBI (MO- Kypca, IiC-  |I[UIUIMHBI IJIUHBI (MO-
UIUINHBI (Mmonyns), B
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YpoBeHb OCBOEHUS Oue-
[Inanupyemble
pesynbTatel ocBoe- |HEYAOBJICTBOPH-|  YIIOBJICTBO- XOpOIIIO OTITHIHO Hcoqu(ze
HHSI KOMITETEHIMN TCIBHO puteIbHO (cpemuii) (BbICOKHiH) pel
(MHHUMAITBHBIN)| (ITOPOTOBHIiA) CTBO
HYIO POQeCcCcro- Iynsi), B oopa- |(Monyns), B |oOpa3oBa- nynsi), oopa-
HAJIBHYIO JICSITeIb- | 30BaTebHBIE | 00pa3oBa- TEJIbHBIC TEX- |30BaTEIIbHBIC
HOCTh Ha OCHOBa- TEXHOJIOTUH, | TeIbHBIC T€X- |HOJOTHH, TEXHOJIOTHH,
HUHM aHaju3a 00pa- | COOCTBEHHYIO | HOJIOTHH, COOCTBEHHYIO |COOCTBEHHYIO
30BaTENBHOIO Npo- | mpodeccuo- cOOCTBEeHHYIO |mpodeccro- |mpodeccuo-
1[ecca U €ro pe3yib- | HAIBHYIO Aes- | MPO(eccHo- |HaJbHYIO JIesi- |HAIBHYIO Jes-
TaTOB TEJBHOCTb HA | HAJIBHYIO Jie- |TEJIbHOCTB; TEJIHOCTB;
— MPOBOJIUTH Y4€0- | OCHOBaHHUU ATENBHOCTh; |OCTATOYHO  |YBEPEHHO U
HBIE 3aHATHS 10 aHanmu3a oOpa- | HegocTa- YMEJIO IPOBO- |YMEJIO MPOBO-
nporpaMmam 0aka- | 30BaTeJIbHOTO | TOYHO YMEJIO |IUT y4eOHbIE |AHUT ydeOHBIC
JaBpuaTa, Crenua- | mporecca u MIPOBOJTUT 3aHATUSA 110 [3AHATHUSA 1O
JUTETa, MAaTMCTPa- | €ro pe3yibTa- | y4eOHbIC 3a- |MporpaMmaM |IporpaMMam
Typbl 1 (wnu) AIII | TOB; HE ymeeT | HATHUSA MO OakaynaBpu-  |0akajnaBpu-
— OpPraHW30BBIBaTh | IPOBOJIUTH nporpamMMam |aTa, CIelua- |ara, Crelua-
CaMOCTOSITENIbHYIO | yueOHbIE 3aHs- | OaKkanaB- pu- |JUTETa, Maru- |JINTETa, Maru-
paboty o0y4aro- THSI TI0 TPO- ara, crierga- | CTpa- CTpaTypbl
[IMXCH 110 IPOrpaM- | TpaMMaM 0a- | TUTeTa, Maru- |TYpHI; YBepeHHo uc-
MaM OakajaBpuara, | Kajaa- CTpaTyphI, B IICJIOM HIOJIB3YET I1e-
CIeNMANINTETa, Ma- | puaTta, crenua- | obiamaer yMeeT Hc- JArOTUYECKU
ructparypsl 1 JIII1 | nurera, Mmaru- | pparmMeHTap- |monp3oBaTth  |0OOCHOBAH-
— MCIIONIb30BATh Te- | CTPATyphI HBIMH YMEHH- |[I€Iaroruye- |Hble HOPMBI,
narorudecku oboc- | He ymeer uic- | sMU UCIIOJIb-  |CKH OOOCHO-  |METOJBI U
HOBaHHBIE ()OPMBI, | TIOJTH30BATH 30BaTh M€a- |BaHHBIC IpUEMBI Opra-
METOJIbI ¥ IPHEMBI | TIelaroruye- TOrMYECKH dbopMbI, Me-  |HU3AIUH Jesi-
OpTaHU3aIH Jesi- CKH 000CHO- 00OCHOBaH-  |TOJBI U IPU- | TE€IBHOCTH
TeJNbHOCTU 00y4aro- | BaHHbIE HBIE OPMBI, eMbl Opraiu- |oOyuaro-
IIUXCS, TPUMEHSTh | (POPMBI, Me- METOJII 1 3aluy Jes- HIAXCSI, TITH-
COBpPEMEHHBIE T€X- | TOABI U MPHU- IPUEMBI Op- | TEJIBHOCTH POKO MpuMe-
HUYECKHE CPEJICTBA | €Mbl OpTraHHu3a- | TAaHU3alUuU o0yyaro- HSIET COBpe-
o0y4eHHs U 00pazo- | MU AeATeNb- | AeSITeIbHO-  |LIUXCS, IPU- |MEHHBIE TeX-
BaTeNIbHbIE TEXHO- | HOCTH 00y4ya- | CTH 00ydJaro- |MEHSTh CO- HUYECKUE
JIOTHH C YYETOM IOIINXCS, IPH- | IUXCS, IPU- |BPEMEHHBIE  |CPEACTBa 00Y-
0cOOEHHOCTeH Mpe- | MEHATh COBpE- | MEHSTh CO- TEXHUYECKHUE [4eHHs U o0pa-
M0JIaBaEMOTO Yy4e0- | MCHHBIC Te€X- | BpDEMEHHBIE  |CpEICTBa 30BaTeIbHBIC
HOTO Kypca, TUCIIU- | HUYECKue TEXHUYECKHE |OOy4eHUS M  |TEeXHOJOTHMHU C
IUTHHBI (MOAYJIS); cpenacTBa o0y- | cpeacTsa oOpa3oBa- Y4€TOM 0CO-
— co3/71aBaTh Ha 3a- | YEHUS M 00pa- |O0Oy4yeHUs M  |TeJbHbIE TeX- |OeHHOCTEN
HATHSAX TPOOJIEeMHO- | 30BaTeibHBIE | 00pa3oBa- HOJIOTHH C npernoaBae-
OPUEHTUPOBAHHYIO | TEXHOJOTUHU C | TEJIbHBIE TEX- |y4ETOM OCO- |MOTO y4el-
00pa3oBaTenbHYIO Y4E€TOM OCO- HOJIOTHH C OeHHOCTEH HOTO Kypca,
cpeny, obecnieunBa- | OeHHOCTEH YY€TOM OCO-  |IIperojaBae- |IAUCIHUILTUHBI
o1yto (GopMUpoOBa- | IperoaBae- OeHHOCTEH MOTO yue0- (Momyst);
HUE y 00y4aro- MOro y4yeb- npernojiaBae- |HOro Kypca,  |OTJIIMYHO
IIUXCS] KOMIIETEH- HOTO Kypca, MOTO y4e0-  |JUCHUIUIMHBI |yMEET CO3/ia-
U, TpeaycMoT- JUCUMIUIMHBL | HOTO Kypca,  |(Momyis); BaTh Ha 3aHs-
pennbix ®I'OC u (Momyns); JIMCHIATIIINHBI
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YpoBeHb OCBOEHUS Oue-
[Inanupyemble
pesynbTatel ocBoe- |HEYAOBJICTBOPH-|  YIIOBJICTBO- XOpOIIIO OTITHIHO Hcoqu(ze
HHSI KOMITETEHIMN TCIBHO puteIbHO (cpemuii) (BbICOKHiH) pel
(MHHUMAITBHBIN)| (ITOPOTOBHIiA) CTBO
o0pa3zoBaTeNnbHON HE YMeeT co- | (MOJyss); UC- |yMEET co3Ja- |THUSX MPO-
MIPOrpaMMoit 3/1aBaTh Ha 3a- | IBITHIBACT BaTh Ha 3aHs- |OJIEMHO- OpH-
HSATHUSX MIPO- CJIOHOCTH C |THSIX TIPO- E€HTUPOBaH-
0JIEMHO-OpHEH- | CO3/IaHUEM Ha |OJIEMHO- OpU- |HYIO 00pa3o-
TUPOBAHHYIO | 3aHSTHSIX CHTHPOBAH-  |BATEIbHYIO
oOpasoBarenb- | MPoOOJIEeMHO- |HYIO 00pa3o- |cpemy, obec-
HYIO Cpery, OPUEHTHPO-  |BaTEJIbHYIO NIEYMBAIOMIYIO
obecrieunBaro- | BaHHOM o0Opa- |cpedy Juist dbopmupoBa-
nryto Gopmu- | 30BaTeNbHON | popmupoBa- |HUE y 00yua-
poBaHue y 00y- | cpelbl [Uisl, |HHS Y 00y4ya- [IOLIUXCSI KOM-
YAIOIIUXCS dbopMHUpOBa-  |FOIIUXCSI KOM- |TICTCHIIHMA, pe-
KOMIIETEHIINM, |HUsA y o0yda- |MeTeHUuH, JyCMOTpPEH-
IIPElyCMOTPEH- | FOLUXCA KOM- |npeaycMoT-  |[HbIX @I'OC u
HbiXx ®I'OCu | meren- PEHHBIX obpasoBa-
obpasoBarenb- | uuii, npeay- |PI'OC u 06- |TenpHOM mpo-
HOM MporpaM- | CMOTPEHHBIX |pa3oBaTelib- |TPaMMOii
MOU ®I'OC u 00- |HOI porpam-
pazoBaTeiib-  |MOM
HOH IIpOrpam-
MO
Bnaners: He Bnaneer: Her yBepen- |VYBepenno Bia-|Otianuno Bia- |J[uckyc-
— COBPEMEHHBIMU COBpPEMEH- HOTO BJIaJie- |JI€eT: COBpe- |IeeT: cus,
0o0pa3oBaTeNbHBIMU | HBIMH 00pa30- | HUS: COBpe-  |MEHHBIMH 00- |COBpEMEH- pedepar,
TEXHOJIOTUSIMU TIPO- | BaTEJIbHBIMU | MCHHBIMHU 00- |pa3oBaTellb- |HBIMU 00pa30- |TOKJIAJIbL,
(beccrnoHaIbHOTO TEXHOJIOTUSIMU | pa30BaTellb- |HBIMU TE€XHO- |BAaTEJIbHBIMHA |OTBETHI HA
o0pa3oBaHus U Me- | mpodeccuo- HBIMH T€XHO- |JIOTHUSMHU MPO- |TEXHOJOTHSIMH [BOTIPOCHI
TOJaMU KOHTPOJISL U | HAJIBHOTO 00- | IOTUSAMH Mpo- |(heccuoHanmb- |mpodeccro-  [PK3ameHa
OILIEHKH OCBOEHUS pa3oBaHUs U ¢deccuoHanb- |HOro o0pa3oBa{HAIBHOTO 00-
00y4aromuMucs METOAaMHU HOTro 00pa30- |HUS M METO-  |pa30BaHUA U
y4eOHBIX KypCOB, KOHTPOJIS U BaHUS U Me- |JlaMU KOHTPOJIMETOJaMU KOH-
JTMCHIUIUIAH (MOZIy- | OLIEHKH OCBOE€- | TOJIaMH KOH- |H OLIEHKHU TPOJIS U
nei) mporpamMm 6a- | HUS 00ydaro- | TPOJIS U 0CBOECHMS 00Y- |OIIEHKH OCBOE-
KaJaBpuaTa, Clelu- | IMAMUCS yueO- | OIICHKH OCBO- |YArOIIMMUCS |HHs 00ydaro-
aIUTeTa, MaTUCTPa- | HBIX KYPCOB, eHus o0y4ya- |y4eOHBIX Kyp- |IIMMHCS yueo-
TYpBI JUCITUTUTAH FOIITUMUCS COB, TUCITU-  |HBIX KypPCOB,
— METOJIaMHU Opra- (Momyeit) y4eOHBIX IMH (MOZly- | AMCUUTUINH
HU3AIUU ayJIUTOp- | mporpamMm 0a- | KypcoB, IMC- |JIei) Tporpamm| (MOTyJIei )
HBIX 3aHATUHN U ca- | KajaBpuara, UIUIMH (Mo- |OakanmaBpHara, [mporpaMm Oa-
MOCTOSITEIIPHOM pa- | CIeNUANNTETa, | IyJIei) Mpo- |CIeUaUTeTa, |KalaBpHuara,
00ThI 00y4aro- MarucTpaTypsl |Tpamm 0aka- |MarucTpaTyphl|CHEIHAINTETA,
IIAXCS; — METOJIaMH JaBpuaTa, — PSIIOM Me- |MarucTpaTypbl
— METOAMKAMHU pa3- | OpraHu3alyl | CIeIHalu- TOAMK pa3pa- |— MeToJdaMHu
paboOTKH U TIprUMe- ayJUTOPHBIX | TeTa, Mark-  |OOTKW W TIPH- |OpTaHH3AI[UN
HEHUsS KOHTPOJIbHO- | 3aHSTUH U ca- | CTpaTypbl MEHEHUS KOH- |ayJUTOPHBIX
U3MEPHUTEIIBHBIX U MOCTOSATENb- | — METOJaMH  |TPOJBHO- W3- |3aHSATHH H ca-
HOU paboTHI OpTaHM3aIi | MEPUTEIBHBIX
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YpoBeHb OCBOEHUS Oue-
[Inanupyemble
pesynbTatel ocBoe- |HEYAOBJICTBOPH-|  YIIOBJICTBO- XOpOIIIO OTITHIHO Hcoqu(ze
HHSI KOMITETEHIMN TCIBHO puteIbHO (cpemuii) (BbICOKHiH) pel
(MHHUMAITBHBIN)| (ITOPOTOBHIiA) CTBO
KOHTPOJIbHO- OIle- 00yuaro- ayJUTOPHBIX |H KOH- |MOCTOSTEb-
HOYHBIX CPEJICTB UXCS; He 3aHATHH U ca- |TPOJIBHO-OIC- |[HOH  PabOThI
YCBOEHHUS MMPEIOoa- | BIJEET METO- | MOCTOSATEIb- |HOYHBIX 00yuaro-
BaMbIX JUCIMILINH, | JMKAMH pa3pa- | HOiM pabOThl  |CPEICTB YCBO- |IIUXCS,
UHTEPIIPETAIIMU pe- | OOTKH U MpH- | 00yUaro- CHHS TIPENO- | — BIIAJEET
3yJIbTATOB KOHTPOJIS | MCHEHHUS KOH- | II[HXCS; JIaBaMBIX JIMC- |0OJILIIMHCTBOM
Y OLIEHUBAHHUSI TPOJILHO- W3- | METOAWKAMH |[UIUIMH, MH- [METOIHK pa3-
MEPUTEILHBIX | pa3pabOTKH M |TepHpeTanuud |pabOTKH U
U KOHTPOJIBHO- | IPUMEHEHHsI | PE3yJIbTaTOB  |IPUMEHEHHMS
OIIEHOYHBIX KOHTPOJIBHO- |KOHTPOJIA M |KOHTPOJIBHO-
CPEJICTB YCBO- | H3MEPHUTENb- |OLIEHUBAHUS  |H3MEPUTENb-
CHHS IIPENoia- | HBIX M KOH- HBIX U KOH-
BAEMBbIX JIUC- | TPOJILHO- TPOJILHO-OI1E-
LUIIJIUH, UH- OIICHOYHBIX HOYHBIX
TEpIPETALUN | CPEICTB YCBO- CPEJICTB YC- BO-
pe3yJIbTaToB CHHS IIPEIo- CHMSI [TPEero ia-
KOHTPOJIS U JIaBaMBIX JIUC- BaMBIX JHUCIIH-
OLICHUBAHUS LUUIUIMH, WH- IUIMH, HHTEP-

TepIpeTauu
pe3yIbTaTOB

KOHTPOJIA |

OLCHUBAaHUA

peTaluu pe-
3y/bTaTOB KOH-
TPOJISL U OLIEHU

BaHUA

[1K-7 —. BnageHue MeTolaMu U HHCTPYMEHTAJIbHBIMU CPEJICTBAMU, CIIOCOOCTBYIOIIMMH UHTEHCH-

(duKay N03HaBATENbHOM NeSITEIbHOCTH B (PU3MOJOTUM U OMOXUMHUM pacTeHUM

3HaTh: He 3naer: Nmeer mums  |Mmeer nocta- |OTinnyHO [Tuckyc-
— COBPEMEHHBIE ME- | — COBPEMEH- oOmye npea- |TOYHO MOJ-  [3HAET: cus,
TO/bI HAYYHBIX UC- | HbIE METOIbI CTaBJICHUS: HbIE 3HAHMSI. |— COBpEMEH- [pedepar,
clieIoBaHui B (u- HAy4YHBIX UC- | — O COBPEMEH- |— O COBpE- HBbIE METOJIbl  |TOKJIa/bl,
3MOJIOTHH U OMOXH- | CJIEJIOBAHUN B | HBIX METO/IaX |MEHHBIX M- |HAY4HBIX HC- |OTBETHI Ha
MUU PACTEHUM; (GU3MONIOTHM U | HAYYHBIX UC- |TO/aX Hay4y- |CJIEZIOBAHHI B [BOMPOCHI
— NPUHLUIBI COBpE- | OMOXUMHHM pac- | CIEJOBAHUN B |HBIX UCCIIENO- |(GU3UOIOTHM  [PK3aMeHa
MEHHBIX UHCTPY- TEHUH; ¢uznonoruu u |BaHuil B pu- (1 GMOXUMUHU
MEHTJIbHBIX [TO/IXO0- | — IPUHLMIIBI | OMOXMMHHU Pac{3UOJIOTHH U |pacTeHUl;

JIOB K PELICHUIO 3a- | COBPEMEHHBIX | TCHHUI; OMOXUMHUH — IPUHLUIIBI

nad (U3HOJIOTHU U | MHCTPYMEH- — O MIPUHIMIIAX| PACTEHUM; COBPEMEHHBIX
OMOXUMUM pacTe- TaJbHBIX MOJ- | COBPEMEHHBIX |— O IPUHIU- |HHCTPYMEH-

HUMH; XOJIOB K pellle- | HHCTPyMEH- |Max coBpe- TaJbHBIX MOJ-

— IPUHLUIBI TPO- HUIO 33/1a4 (pU- | TaJbHBIX MOJ- [MEHHBIX MH-  |XOJIOB K pe-

€KTHOM paboThI; 3MOJIOTHH U XOJIOB K pellle- | CTpyMEHTallb- |IICHUIO 3aa4

— NPUHLMIBI HAyd- | OMOXUMUU HUIO 33/1a4 (pU-|HBIX MOAXO0-  |(PU3HOIOTHU

HOM 3KCTIEPTHU3HI, pacTeHui; 3UOJIOTMM U |JIOB K pele-  |u OMOXUMHH

— TeXHUKY Oe3omac- | — MIPUHLUMIBl | OMOXUMHHM pac{HHIO 3a/1a4 pacTeHui;

HOCTHU IIpH paboTe B | MPOEKTHOU pa- | TEHUH; (GU3MONOTHH  |— IPUHLUIIBI
XUMHUYECKHX U pu- | OOTHI; — O IPUHIMNAX M OMOXMMHUU  |[IPOEKTHOM

3UYECKUX JIabopaTo- IIPOEKTHOM pa-|pacTeHU; paboTHI;

pUsIX.

0OTBHI
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YpoBeHb OCBOEHUS Oue-
[Inanupyemble
pesynbTatel ocBoe- |HEYAOBJICTBOPH-|  YIIOBJICTBO- XOpOIIIO OTITHIHO Hcoqu(ze
HHSI KOMITETEHIMN TCIBHO puteIbHO (cpemuii) (BbICOKHiH) pel
(MHHUMAITBHBIN)| (ITOPOTOBHIiA) CTBO
— IPUHLUIBL | — O IPHUHIIMIAX|— O MPUHIU-  |— IPUHIUIIBI
HAay4YHOU DKC- | HAYYHOM DKC- |Iax MPOEKT- |HAYYHOM IKC-
HEPTHU3HI; HEPTHU3BI; HOU pabOThI; |MIEPTHU3HI,
— OCHOB T€X- |— 00 OCHOBaxX |— O MPUHIU- |— TEXHUKY
HUKH 0e30mac- | TEXHUKH 0€3- |MMax HayYHOH |0e30MacHOCTH
HOCTHU IIPH pa- | OMIACHOCTH NPH SKCIIEPTU3bI, |MpH padboTe B
00oTe B XUMHU- | pabOTe B XUMHU{— O TEXHUKE  |XUMHUYECKUX
YeCKUX U QU- | YecKHuX U pu- |06e30macHOCTH |U (PU3UIECKUX
3MYECKUX JIa- | 3MYECKUX Jla- |MpH padore B |1aboparo-
Ooparopusix. OopaTtopusix. |XUMHUYECKHX |pHSIX.
u pusnye-
CKHX Jabopa-
TOPUSIX.
YMersb: He ymeer: O6nanaer B nenom YmMmeer yBe- Huckyc-
— HCIOJB30BaTh — WCHOJNB30- | (parMeHTap- |ymeer: PEHHO: cus,
CUCTEMHBIN MOJXOJ | BaTh CUCTEM- | HBIMH YMEHHU- |— HCIONB30- |— HCHOJIB30- |pedepart,
K UCCIICZIOBAaHUIO HBIA TIOJIXO K | SIMH: BaTh CUCTEM- (BAaTh CHCTEM- |TOKJIAJBI,
npo6yeM (U3NOI0- | UCCIEOBAHUIO |— UCHOIB30- |HBIM MOAXOA  |HBIA MOJXOM K [OTBETHI
MU U OMOXVMHU npobnem ¢u- | BaTh CHCTEM- |K HCCIENOBa- |UCCIENOBa-  [HA BO-
pacTeHuit; 3HOJIOTHH U HBIH MTOAXO0 |HUIO MPOOJIEM |HUIO POOJIEM [IPOCHI IK-
— IJTAHUPOBATh OMOXUMUU K UCClIeloBa- |pu3nonorud  |(HU3HOJIOTHH  [3aMEHA
MIPOBEJICHUE HCCTIe- | PAaCTEHUM; HUIO IPO0JieM |1 OMOXUMUU  |U OMOXMMHHU
JIOBaHUM € yYETOM | — IUIAHUPOBATh | PU3UOJIOTUU | PACTEHUN; pacTeHuni;
MaTepUaIbHBIX U MpOBEJICHHE U OMOXMMHH |— IUIAHUPO-  |— IUTAHUPO-
KaJPOBBIX peCyp- WCCIIC/IOBAaHHH | paCTCHUH; BaTh POBE-  (BaTh IPOBEJIE-
COB; C yuéTOM Ma- |— IUIAHUPO-  |/IEHHUE HUCCJIe- |HUE UCCIIEO-
— OBICTPO OCBAMBATh | TEPUATBHBIX U | BaTh IIPOBE- | JOBaHUII C BaHUI ¢ y4é-
HOBBIE METOJTUKHU KaJ[pOBBIX pe- | IeHHe ucciie- |y4€TOM MaTe- |TOM MaTepH-
UCCIIEIOBaHMs, B CypCOB; JIOBaHUH C pHANBHBIX U |aJIbHBIX U
TOM YHCJIe U3 py- | —OBICTPO OCBa- | y4€TOM MaTe- (KaJpOBBIX pe- |KaJpOBBIX pe-
rux obnacren UBaTh HOBBIE | pHAIBHBIX H  |CYPCOB; CYpCOB;
HayKH, METOAMKH UC- | KaJPOBBIX pe- |—OBICTPO —ObICTPO
— coOunro1aTh Ipa- | CJIE€0BaHMs, B | CYpCOB; OCBanBaTh OCBanBaTh HO-
BUJIA TEXHUKHU O€3- | TOM 4Yucie u3 | —ObICTPO HOBBIE METO-  |BBIE METO-
OTIaCHOCTH TIPH pa- | APYTHX 00Jla- | OCBaWBaTh JIIKU MCCIIe- | TMKH UCCIie-
00Te B XMMHYECKHX | CTeH HayKH; HOBBIE METO- |JJOBaHUS, B JOBaHUSI, B
1 ¢pu3nyecKux 1abo-| — coOaoaaTh | AUKHU UCCIe- |TOM YHUCIIE U3 |TOM YMCIIE U3
paTopusix. npaBuia Te€X- | IOBaHHUS, B JIpyrux obna- |Ipyrux obmna-
HUKHU Oe30mac- | TOM 4YHClie U3 |CTed HayKH; |CTel HayKu;
HOCTH IIpH pa- | IpyTrux obna- |—cobmogath |— coOmonaTh
0oTe B XMMH- | CTECH HayKW;, |MpaBHWJa TeX- |MpaBUIIA TeX-
4eckux U ¢pu- |— coOmoaaTh |HUKH 0e3- HUKHU Oe3omac-
3WYECKHX JIa- | IpaBWJIAa TEX- |OMACHOCTH HOCTH TIpH pa-
OopaTopHsiX. HUKH 0e3- npu pabore B |60Te B XUMHU-
OITaCHOCTH XUMHYECKHIX

npu paboTe B
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YpoBeHb OCBOEHUS Oue-
[Inanupyemble
pesynbTatel ocBoe- |HEYAOBJICTBOPH-|  YIIOBJICTBO- XOpOIIIO OTITHIHO Hcoqu(ze
HHSI KOMITETEHIMN TCIBHO puteIbHO (cpemuii) (BbICOKHiH) pel
(MUHMMANTBHBIN)| (TIOPOTOBBIA) CTBO
XUMUYECKHX |1 (pu3nde- YecKux u pu-
u puznye- CKHX Jabopa- |3MYecKHX Ja-
CKHX JIabopa- |TOpHsIX. Ooparopusix.
TOPUSIX
Bnaners: He Bnaneer: Her yBepen- | YBepeHHO Ormuuno Bia- [Pedepar,
—pa3IUYHBIMU Me- | — METOJaMH | HOTO Biajie- |BJIajeeT. ps- |JIeer: TOKJIA/IbI,
TOJIaMH TIPOBEJIe- MIPOBEICHUS HUSL JIOM METOJIOB |—pa3IUYHBIMHU [OTBETHI HA
HUS HAYYHBIX HC- HAYYHBIX UC- | METOJIAMH NPOBE/ICHUS  |METOJaMHU BOTIPOCHI
CIICIOBAaHMI U BbI- | CIICIOBAHUW U | MPOBEICHUS |(HAYYHBIX WC- [IPOBEICHUS  [PK3aMEHA
MOJTHEHHUS Pa3pado- | BHIMOJIHEHHUS | HAYYHBIX MC- |CJICJIOBAHHIA M |HAYYHBIX UC-
TOK, IPOEKTOB; pa3paboToK, CIEOBAaHUI  |BBINOJHEHUS |CJICIOBAHUM U
— COBpPEMEHHBIMHU MPOCKTOB; U BBINIOJIHE- | pa3pabOTOK,  |BBINIOJIHCHUS
MeToAaMu o0pa- — COBpEMEH- HUS pa3pabo- |MIPOEKTOB; pa3paboToK,
OOTKH M aHaATU3a HBIMH METO- TOK, IPOEK-  |— PSAZOM CO-  |TIPOCKTOB;
IKCIIEPUMEHTAb- | JJaMu o0Opa- TOB; BPEMCHHBIX  |— COBpEMEH-
HBIX JIaHHBIX C MC- | OOTKW M aHa- |— COBPEMEH- |METOJIOB 00- |HBIMH METO-
MOJIb30BAHUEM WH- | JI3a OKCIIEPU- | HBIMU METO- | pabOTKH U IamMu o0pa-
(dbopMaroHHO- MEHTaJbHBIX | JIaMH 00pa-  |aHajm3a dKc- |OOTKHU M aHa-
KOMMYHHKAITUOH- | JAHHBIX C MC- |OOTKH M aHa- |[IePUMCH- JM3a KCIIEPH-
HBIX TEXHOJIOTHH. MOJIb30BAHUEM | JIU3a 3KCIIEe-  |TaJbHBIX JaH- |MEHTAJIbHBIX
uH(poOpMaNM- | pUMEHTalb- |HBIX C HC- JAaHHBIX C WC-
OHHO-KOMMY- | HBIX JaHHBIX |TI0JIb30Ba- H0JIb30Ba-
HUKAIMOHHBIX | C HCIONB30- |HHEeM WH(DOp- |HUEM HHPOP-
TEXHOJIOTUH. |BaHHEM UH-  |MAIlMOHHO-  |MaIMOHHO-
dbopmaru- KOMMYHHKa- |KOMMYHHU-
OHHO-KOMMY- |IIHMOHHBIX KaI[MOHHBIX
HUKAINOH- TEXHOJIOTUH. |TEXHOJIOTHA.
HBIX TEXHO-
JIOTUH.

7.3 TunoBble KOHTPOJIbHBIE 32]aHUSl WM UHbIE MAaTepPUasbl, HEOOXOAU-
Mble /151 OECHKHU 3HAHUN, YMEHUI, HABBIKOB U ONbITA AeATEJIbHOCTH, XapaKTe-
PU3YIOLIUX 3TAaNbl JOPMUPOBAHUA KOMIIETEHIUI B MpoLiecce 0CBOeHUs1 00pa3o0-
BaTeJIbHOM NPOrpaMMblI

Marepuansl 1J1 OLEHKH 3HAHWM, YMEHUN, HABBIKOB MTOATOTOBJIEHBI B COOT-

BetcTBUU C [11 KyOI'AY 2.2.4 «DoH O1IEHOYHBIX CPEICTBY

7.3.1 Ouenounbie cpeacrna no komnerenuusam: OIIK-1 — cmocobHOCTS Ca-
MOCTOSITEJIbHO OCYLIECTBJISITh HAYYHO-HUCCIIEIOBATENIbCKYIO JAEATENbHOCTh B COOT-
BETCTBYIOILEH MPOPECCUOHAIBHON 00JIACTU C UCIOJIB30BAHUEM COBPEMEHHBIX MeE-
TOJIOB UCCJIEA0BAHUS U UH(OPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH,
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VYK-1 — cnocoOHOCTh K KpUTUYECKOMY aHAJIU3Y U OLIEHKE COBPEMEHHBIX HayYHBIX
JOCTH)KEHHUM, TEHEPUPOBAHUIO HOBBIX MJIEW MPHU PEIICHUU HCCIEAOBATEIIbCKUX U
MPAaKTHYECKUX 3a/1a4y, B TOM YHCIIE B MEXIUCIUIUIMHAPHBIX o0nacTsx, I1K-2 — ro-
TOBHOCTh 0000IIaTh MOJYYEHHBINA SKCIIEPUMEHTAJIbHBIN MaTEpUall Ha OCHOBE CO-
BPEMEHHBIX HAyYHBIX JaHHBIX U CHUCTEMHOTO IPEJICTABICHUSA O MPOUCXOAALIUX B
pacTeHuH (PU3UOJOTUYECKUX U OMOXMMHUYECKHUX IpoLeccax U MPeCTaBIsTh €To €
IOMOUIbI0 COBPEMEHHBIX MHPOPMAIIMOHHO-KOMMYHUKALMOHHBIX TEXHOJIOT U,
[1K-4 — BnageHne coBpeMeHHbIMU OMOPU3NIECKUMHU U OMOXUMHYECKUMH METOAAMU
UCCJIEJOBaHMsI PACTEHUN U TBOPUYECKH MCIIONb30BaTh HX JUISl PELLIECHUS MpaKTU4e-
CKHUX 3a/1a4 (PU3HUOJIOTUN PACTEHUIN

7.3.1.1 [Jas tekyumiero koHTpoJs no kommnerenuusam: OIIK-1 — crnoco6-
HOCTb CAMOCTOSATEIBHO OCYILECTBIISITh HAYYHO-UCCIIEI0BATENIBCKYIO IEATENBHOCTD B
COOTBETCTBYIOLIEH NMPOPECCUOHATIBHON 0O0IACTH C UCIIOJIB30BAHUEM COBPEMEHHBIX
METO/IOB UCCIEA0BaHUS U HTHPOPMALIMOHHO-KOMMYHUKAILIMOHHBIX TEXHOJIOTHIA,
VYK-1 — cnocoOHOCTh K KPUTHUECKOMY aHAIU3y U OLIEHKE COBPEMEHHBIX HayYHBIX
JOCTH)KEHHM, TEHEPUPOBAHUIO HOBBIX HMJEW MPHU PEIICHUU HCCIEAOBATENIbCKUX U
IPAKTUYECKUX 3a/lady, B TOM YHCIIE B MEXIUCIUIUIMHAPHBIX o0nacTsx, I1K-2 — ro-
TOBHOCTb 000011IaTh MOJyYEHHBIM 3KCIIEpUMEHTANIbHBIN MaTepual Ha OCHOBE CO-
BPEMEHHBIX HAy4YHBIX JAHHBIX U CUCTEMHOTO IPEICTABICHUSA O MPOUCXOIALINX B
pacTeHuH (PU3MOJOTUUECKMX U OMOXMMHUYECKHUX IpoLeccax U MPeACTaBIsITh €ro ¢
MOMOUIbIO COBPEMEHHBIX HHPOPMAIIMOHHO- KOMMYHHUKAIIMOHHBIX TEXHOJIOTHIA,
[1K-4 — BnageHue coBpeMeHHbIMU OMOPU3NIECKUMHU M OMOXUMUYECKUMU METOIaMU
MCCJIEIOBAHMS PACTEHUI U TBOPUYECKH MCIIOJIb30BATh HX JUJISl PELICHUS MpPaKTH4e-
CKHX 3aJ1a4 (PU3HOJIOTUU PACTEHU

IIpuMepsbI TECTOBBIX 3aJaHUH

baza TecToBBIX 3agaHU, TOATOTOBJIEHHAS B CUCTEME KOMITBIOTEPHOTO TECTH-
poBanust uauro coaepxkut 300 TeCTOBBIX 3aJaHUM, CrpyIIIUPOBAaHHBIX B 10-TH pa3-
JieJiax, COOTBETCTBYIOIIUX JUJAKTUUECKUM €IUHUIIAM MPOTrPaMMBl..

[IpuMepsl TECTOBBIX 3aIaHUI, TIOJATOTOBJICHHBIX B CUCTEME TECTUPOBaHuUs H-
JTUATO:

d- JOKYyMeHT noArotoBfeH B cucteme tectupoBaHmsa «INDIGO»
n lgo © Indigo Software Technologies, http://indigotech.ru/

N3
OcHoBHOM dyHKUMeN annapaTa [onbaXn aBnseTcsa ydactme B GOpMUPOBAHUN: ... .
1 0 naasManemMmsbl
KNeTo4yHoM 060104KM
aapa
3HAO0NMA3MaTUYECKON CETU

ooo

2
3
4
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Ne7
CnHTE3 KOMMOHEHTOB pM6OCOM nponcxoaunT B ... .

1 O aape
2 O uuTonnasme
30 rmasonnasme
4 O BaKyonu
5 O naacTtnaax
N°14
TEeMHOBYIO 1 CBETOBYIO CTaaMio OTOCUHTE3A CBA3bIBAIOT ... .
1 0 ATO
2 0 HAL®.H
30 3-0rK
4 0O OrA
5 O PO®
N216
MpucoegnHeHmne CO2 K NEPBMYHOMY aKLENTOPY OCYLWECTBAAT HEepPMEHTHI: ... .
1 0 PO®-kap6oKcunasa
2 O ®EMN-kapbokcunasa
3 0 Kokapbokcmnasa
4 0 dochodpykTOKMHa3a
5 O ManataerngporeHasa
N°17
CeeToBOe HacblweHne dotocmHTesa y C4-pacTteHun ... .
1 o He AOCTUraeTcsa gaxe npu nojHoM COJIHEYHOM CBETE
2 O AOoCTUraeTca npmn NOaHOM CO/IHEYHOM CBETE
3 0 AOCTUraeTcs Npu cpeaHeil 0CBELEHHOCTN
4 O AOCTUTaeTCs y)Ke NPpU yMepeHHOM OCBELLEHHOCTH
5 O AOCTUIMaeTCA B61M3KN KOMI'IEHcaLIMOHHOﬁ TOYKMU

N°18

Yncraa npoayKTUBHOCTb (POTOCMHTE3a KYKYpYy3bl Bbille MO CpaBHEHUIO C nweHuuen bnarogaps
Hann4uuo y Heé ... .

1 0 C4-nyTn hoTocuHTE3a
2 0 C3-nyTn dhoTocuHTE3a
3 0 6onbLUe aCCMMUISLUMOHHON NOBEPXHOCTH
4 0O 6onbliero cogepxanusa xnopodunna
5 O 6onee Bbicokoro KM/l oTocuHTe3a
Ne25
Linkn Kpebca asnsaetcs ... .
1 0 06LMM NMyTEM KOHEYHOIO OKUC/IEHUS YINIEBOLOB, XUPOB U 6E1KOB

NMOCTaBLUMKOM MHTepMeanaToB Anst obpasoBaHuns ATO
WCTOYHMKOM Yr/1epOAHbIX CKEJSIETOB AJ151 CUHTE3a Pa3/INYHbIX COeaUHEHMUN

UCTOYHUKOM nonuncaxapmaos

uoA W
oO0O0OO0O

NUCTOYHUKOM XUNPOB

N°42
3arpyska acCMMUNATOB BO (bJ'IO3MHbIe OKOHYaHuA NNCTOBbLIX MIACTUHOK NMpoucxoaunT ... .
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NpPOTMB rpagMeHTa KOHLUEeHTpauuu
3a cyeT aHeprum ATO
rno 3akoHaMm anddysnm

AR W N -
o000

C yyacTmeM KohaKTopOB-MOHOB

N243
Opran-leCKme KMUCNOTbI UnKna er6ca BKJIlOYaloTCA B 6efok nocne ux ... .
1 0 npeaBapuTENbHOMO0 aMUHUPOBAHUS
2 0 AanbHeWLWwero oKncneHns
30 nepepeamMmmMHMpoOBaHS
4 0O obpa3oBaHua B UMKIE
N944
NcxoaHbIMU MeTabonutamMu Ana CMHTEe3a ... ABNArTCd aMUHOKNCNOThI.
1 0 deHonops
2 0 dnaBoHOMAOB
3 0 aHTouMaHoB
4 0 JIUrHWHAa
5 O Kucnot
6 O yrnesoaoB
7 O 6enkos
N°48
Caxapo3a obpa3yeTcs B pacTeEHUS B peakumnsax Mexay ... .
1 O YOO 1 ©-6-0
2 O rNoKO30M 1 ppyKTO30M
3 0 yOoor v dpykToson
4 O O-6-O 1 rNoKo30M
Ne54
3arpy3|<a aCCUMUNIATOB BO d)ﬂOBMHbIe OKOH4YaHUA NNCTOBbLIX MNIAaCTUHOK MPOUCXOAUNT ... .
1 0 NPOTMB rpaaveHTa KOHLUEeHTpauum
2 0 3a cyeT 3Heprum ATO
3 0 no 3akoHaMm anddysum
4 0O C yyactneM KodakTopoB-NOHOB
Ne58
MHBepTasa KaTanmsnpyeTt rmaposnns ... .
1 O caxaposbl
2 O rOKO3bI
3 O ppyKTO3bI
4 O NTAKTO3bl
5 O Kpaxmana
N263
doTonepuoamyeckoe BO3AeNCTBME BOCMPUHMMAIOT ... .
1 O NINCTbA
2 O crebnu
3 O KOpHMU
4 O anuKanbHble MEPUCTEMDI

CooTBeTCcTBME MeXay aneMeHTaMn NpoaAyKTUBHOCTU MNMeHULbl U CbaBaMVI BeretTaumun, B KOTopble
OHW popMUpYIOTCA:
1 rycroTa CTOSIHUSA [1] BCXOAbl
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2 UNCO YNEHNKOB KOTOCOBOIO CTEPXHSA [2] KyLleHune

3 YMCO KOJIOCKOB B KOJIOCE [3] Hayano BbIxoAa B TPY6KYy
o Macca 3epHOBKM [4] HanMB CEMEHU
[5] uBeTeHne
N269

CHSTME anuKasbHOro AOMUHUPOBAHUSA U CTUMYNSALMS pocTa 60KOBbIX MOUYEK MPOUCXOAUT Mog
NEeNCTBUEM ... .

O 3TUNeHa
2 O LUMTOKUHUHA
3 O ayKCuHa
4 O abcumM30BON KMCNOTHI
5 O rmbbepennmHa
Ne72
MoBblweHMe ... HAbIAAETCA Y NOBPEXAEHHbIX ra3amMn pacTeHUN.
o WHTEHCUBHOCTW AblXaHWUs
2 0 WHTEHCMBHOCTM (POTOCKHTE3a
3 0 aKTUMBHOCTW NepoKCcMAasbl
4 O pH KNETOYHOro coka
5 O coaepxaHust xnopodunna

N°74
He6ﬂaFOI'IpVI9|THbIe ycnoBu4a BHELWHEN cpeabl NoBbILWAKT B paCTMTeﬂbHOVI KNeTKe ... .

o OCMOTUYECKUI NoTeHuman
2 0 aKTUBHOCTb BOAbI
3 0 NPOHULLAEMOCTb LMTOMIa3Mbl
4 0O BOAHbIN Aednumnt
5 O KOHLIEHTPaLUIO MMrMEHTOB

N275
OCHOBHOM Npn4YmnHOM rmbenn pacTteHnUn oT MOpo3a sIBMsSeTCcs obpa3oBaHue nbaa ... .
B nMpoTonjiacTte KNEeToK
B anonnacrte
Ha X NMOBEPXHOCTU

B MEeXKNEeTHUKax

v wWwN
OO0 00O

B KJ1€TOYHbIX CTEHKaxX
N276
N36bITOK conen B KNeTkax pacTeHui NpMBOAUT K HAKOMIEHMUIO ... .

o OpraHn4yecKmx Kucnot
2 0 BUTaMWHOB
3 0 6enkos
4 0 rmbbepennnHos
5 O yrneBoaoB

N289

MoBbiweHMe cogepxaHus 6enka B 3epHe X/1ebHbIX 31aK0B MPOUCXOAUT NPU BO3AENCTBUM ... .
1 O BbICOKOW TemnepaTypbl
2 0 HW3KOW BMI@XXHOCTU MOYBbI
3 0 HeaocTaTKa MUHEpPabHOro MUTaHMS
4 0O HW3KOI TemMnepaTypbl
5 O BbICOKOW BJT@XXHOCTM MOYBbI

Tembl pedpepaTon
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1. MexaHu3Mbl BOCHPUATHUS BO3ACHCTBUI M CUTHAJBHBIX MOJIEKYJ U Mepeaayu
CUTHAJIA.

2. CoBpeMeHHBbIE TIPEICTABIICHUS O Pa3BUTHUH arpOIEHO30B.

3. ®u3noa0ro-0MOXMMHUIECKUE TIOIXO0IBI K U3YICHHIO arpOIEHO30B.

4. CoBpeMeHHbIE MPOOJIEMbI B U3YYEHUHU POCTA U PA3BUTHUS PACTCHUI Ha MOMyJIs-
LHOHHOM, OPTaHU3MEHHOM, OPraHHOM, KJIIETOYHOM U MOJIEKYJISIPHOM YPOBHSIX.

5. MOHO JM cUUTAaTh IJIa3MaJIeMMY €II€ OJJHUM OPraHOMIOM KIIETKH?

6. Ilorepu mpuxonsieit sHeprun @AP u Bo3Moxubie myTH nopsimenus K11 ¢o-
TOCHHTE3a y arpOLEHO30B.

TeMbl 10KJI2/10B

1. CoBpeMeHHBIE METOIbI U3yUEHUS (POTOCHHTE3A.

2. JlMCTaHIIMOHHBIE METOMBI OLEHKU (PU3HOTIOTHYECKOTO COCTOSTHUS PaCTEHUI.

3. BzammopeiicTBue IUIa3MaleMMBl C JAPYTUMH CTPYKTYPHBIMH 3JEMEHTAMHU
KJIETKH.

4. IlpeumymiecTBa, HEAOCTATKH M MEPCIEKTUBBI UCIOJIb30BAHUS THAPONOHUKHU B
pELIEHUH NPOAOBOJIBLCTBEHHON MTPOOIEMBI.

5. Ponb pusnonoruu pacteHuil B BbIpalllMBaHUH 3KOJOTHYECKH O€30MacHOI mpo-
TYKIUU PACTEHUEBOICTBA

6. Vcnonb3oBaHHE COBPEMEHHBIX (PU3UKO-XMMHUYECKUX U (PU3UYECKUX MOJIXOJ0B
JUISL pellieHus 3a1a4 (PU3U0JIOTUN PACTCHUI.

7.3.1.2 Jlnsi npoMe:KyTOYHOI0 KOHTPOJs no kommereHuusm: OITK-1 —
CIIOCOOHOCTh CAMOCTOSITEIBHO OCYIIECTBISATh HAYYHO-UCCIIEAOBATENbCKYIO JIEs-
TEJIbHOCTb B COOTBETCTBYIOLIEH MPOPECCUOHATIBHOM 00JIaCTH C UCTIOJIb30BAHUEM CO-
BPEMEHHBIX METOJ/IOB UCCJICIOBaHMS U MHPOPMAIIMOHHO-KOMMYHHUKAITMOHHBIX TEX-
Hostoruii, YK-1 — crnocoOHOCTh K KpUTUYECKOMY aHAJIU3y U OLIEHKE COBPEMEHHBIX
HAyYHBIX JOCTHKCHUN, TCHEPUPOBAHUIO HOBBIX HUJIEH MPH PEIICHUN HCCIICOBATEb-
CKHX Y MPAKTUYECKHX 3a/]a4, B TOM YUCJIE B MEKIUCIUTIINHAPHBIX oOnacTsax, I1K-
2 — TOTOBHOCTH 0000IIaTh TOJIYYCHHBIN SKCTIEPUMEHTAIBHBIN MaTepral Ha OCHOBE
COBPEMEHHBIX HAYYHBIX JTAHHBIX U CUCTEMHOTO MPEACTABICHUS O MPOUCXOISAIIUX B
pacTeHuu (U3MOJOTUYECKUX U OMOXMMHUYECKHUX TMPOIEccax U MPEJCTaBISATh €ro ¢
MOMOIIIbIO COBPEMEHHBIX MH(POPMAIMOHHO- KOMMYHUKAITMOHHBIX TexHooruii, [TK-
4 — BrajiecHue COBPEMEHHBIMU OMO(PU3NIECKUMU U OMOXUMUYECKUMHU METOJaMU HC-
CJIEIOBAHUS PACTEHUI M TBOPUYECKU HCIOIB30BATh WX JIJISl PEIICHUS MTPAKTUYECKUX
3a/1a4 U3HOJIOTUN PACTCHHM

Bonpocsl k 3k3amMeny
1. DnemMeHTBI CTPYKTYpbl MOJIEKYJIbI XJI0pO(UILIa, OTBETCTBEHHBIE 32 (DYHKIIUIO TTO-

TJIOIICHMS, 3aTlacaHus M MpeoOpa3oBaHMs SHEPTHH B mporiecce porocuHTeza. Mexa-
HU3M MOTJIONIEHUS U UCITYCKAHUS CBETAa MOJIEKYJIOM; CIIEKTPBI MOTJIOLIEHUS.
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2. IlepBuunbie mponecchl GOTOCHHTE3A, UX CTPYKTYPHO-(YHKIIMOHATIbHAS OpraHu-
3anus. [IpencraBienne o POTOCUHTETUYECKON EMHHIIE.

3. DAEKTpOH-TpaHCIOPTHAS Iienb GoTocuHTe3a, KoMmoHeHThl DTL[ u mociemnoBa-
TEIBHOCTH MIEPEHOCcA AIEKTPOHA 110 1enu. [IpencraBnenns o coBMecTHOM (pyHKIIHO-
HUpOBaHUU JBYX (oTocucteM. L{UKIMYeCKHMil U HEUMKINYECKUI 3IEKTPOHHBIN
TPaHCIIOPT

4. ®orocunrernyeckoe (ocpopunupoBanre. OCHOBHbBIE TUIIBIL, UX (PU3NOJIOTHYE-
CKO€ 3HAYCHHME, MEXAHU3MBbI PETYJSIIUU. MeXaHU3Mbl SJHEPreTUUECKOTO COMPSIKE-
HUS TPAHCIIOPTA IEKTPOHOB U cuHTe3a ATO.

5. CucremMa peryisiuuy LUKIMYECKOr0 M HEUUKINYECKOIO 3JIEKTPOHHOI'O TpPaHC-
nopta. KoHeuHsle mpOAyKTHI CBETOBOM M TEMHOBOM (pa3bl (hoTOCHHTE3A.

6. XMMH3M TMPOIIECCOB aCCUMWIISIMK yriepoaa B (otocunTese. Mcnonp3oBanue
IIPOYKTOB CBETOBOW CTAJIUM JUISI ACCUMUIISILIAN YTJIEKUCIIOTHI.

7. Hukn KanbBuHa, OCHOBHBIE (DEPMEHTHI U MEXAHU3MBI PETYIISIIIUU IIUKJIA.

8. ®orogsixanue. OIOI1- kapOokcuaza, ee XapaKTepuCTUKa U JJOKaIU3alus.

9. Hukn Xatya-Cinka-Kapnuiosa, ero ¢pyHKIMOHAIBHOE 3HAUYEHHUE.

10. ®otocunre3 y CAM- pacteHuii: 0cOOEHHOCTA OpraHU3alMy Mpoliecca 3amnaca-
HUS SHEPTUU U QUKCALUU YIJIEKUCIIOTHI BO BPEMEHHU.

11. TpancnopT npoayKTOB (POTOCHHTE3A U3 XJIOPOIUIACTa, MEXaHU3MbI, KOHTPOJIU-
pyrolre 0OMeH MeTaboIMTaMy MEXKy XJIOPOIIaCTaMH U LIUTOIIa3MAaTUYECKOM (a-
30U KJIETKH.

12. AccuMutsiimsl yriaeKuciaoThl B ucTe. JleficTBue BHEMIHUX (PAaKTOPOB (MHTEHCHB-
HOCTb U KayeCTBO CBeTa, poronepuon, konueHtpauus CO,, O,, Temneparypa u ap.)
Ha (DOTOCHHTE3.

13. I'nukonus, ero sHepreruyeckuii 6ananc. OCHOBHbIE (DEPMEHTHI CUHTE3a U TH/I-
poJIM3a caxapo3bl U Kpaxmana. [ IIoKoHeoreHes.

14. [IpixaTrenpHas 3JIEKTPOHTPAHCIIOPTHAS LIE€TIh: OCHOBHbIE KOMIIOHEHTBI, CIIOCOObI
perucrpauuu penokc-coctostHuil. Ctpykrypa u pyHkuuu komruiekcoB DTL npixa-
HUSL.

15. Oxucnurensuoe GpochopunupoBanue. ATD-cunraza mutoxonapuii. CTpykTypa,
JIOKaNIu3auus, MpOCTpPaHCTBEHHass opraHu3anus. COBpEMEHHBIE IMPEACTABICHUS O
MexaHusMme cunare3a ATO.

16. Perynsiiusi 3J€KTPOHHOTO TpaHCIOPTa B AbIXaTEJAbHOW lienu. JlpIXaTelbHBIM
KOHTpOJIb. [loHsTHE O pazobmuTensx. DHepreTudeckas 3OPEKTUBHOCTD JbIXaHUS.
Uennounsie cucteMbl BoiHOCA AT® 1 TpaHCHOPT METAOOIUTOB 4Yepe3 MEeMOpaHBI
MUTOXOHIPUM.

17. ®yHkunu apIxaHus y pacteHuid. HTepMennaTsl OKACIUTEIbHBIX PEAKIUN KaK
cyOcTpaThl JUIsl CHHTE3a HOBBIX COE€IMHEHU.

18. I3MeHEHUsT B MHTEHCUBHOCTH U MYTSAX JIbIXaHUS B OHTOTE€HE3€ U NIPU JCHCTBUU
(hakTOpOB CpeIbI.

19. OcHOBHBIE 3aKOHOMEPHOCTHU TOTJIOMICHUS BOJbI KJIECTKOW. AKBanOpUHbBI (O€JIKu
BOJHBIX KaHAJIOB), UX CTPYKTYpa, MPUHLIUI pabOThl. AKBAIIOPHUHBI JIa3MaJIEMMbI U
TOHOILIACTA, UX POJIb B MOJAEPKAHUH BOJAHOTO OajlaHCa BOIBI.
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20. Tpancnopt Bobl 110 pacTennto. KopeHb kKak OCHOBHOM OpraH MOTJIOIEHUS BOJIBI.
MexaHu3M paraibHOTO TPAHCIOPTA BOJIBI B KOpHE. XapaKTEPUCTUKA «HUKHETO» U
«BEPXHEro» ABUrareneil BogHoro Toka. KopHeBoe naBieHue.

21. Beigenenue Boabl pacteHueM. ['yrranus, «miauy pacteHud. TpaHcnupanus u ee
pOJib B *KU3HU pacTeHuil. KolnuecTBeHHbIE MTOKAa3aTeNd TPAHCIUPAUN: UHTCHCHB-
HOCTb, POJAYKTUBHOCTH, TPAHCIUPAIITMOHHBINA KOA(DPUITEHT.

22. Conepx’aHue U COOTHOUIEHHE MUHEPAIIbHBIX 3JIEMEHTOB B NIOYBE M PACTCHUSX,
KOHIIEHTPUPOBAHKE IIEMEHTOB B TKaHAX pacTeHus. OyHKIMOHAIbHAS Ki1acCU(pUKa-
1M 3JIEMEHTOB MUHEPAJIbHOTO MUTAHUSL.

23. KopeHb kak OpraH norjioueHusi MUHEPaIbHBIX 3JIEMEHTOB, CLIEIU(UYECKUX CUH-
T€30B C X YYaCTUEM U TPAHCIIOPTA.

24. TlornomeHre MOHOB M WX TEpeBIKeHNE B KOopHE. KileTouHas cTeHka kak (asza
115t ABvKeHust oHoB. [lonsitue cBoboaHOr0 poctpanctra (CII).

25. Mopnenu nOCTYIUIEHUS HOHOB B KOPEHB, TPAHCIIOPT MUHEPAIBHBIX BEIIECTB B
KCWJIEMY. ANIOIUIACTHBIM M CUMILIACTHBIN IIyTh. Posib murazmonecm u OP.

26. B3auMoIeiCTBHE M PETYJIAIMS CUCTEM TPAHCTIOPTa MOHOB M3 CPENIbl B KOPEHB U
3arpy3ku kcuiaeMbl. CunteTuueckast GyHKIus KopHs. CB3b MOCTYIICHUS U TIPEBpa-
HICHUS MOHOB C MPOLECCAMU JbIXaHUs. Perynsiuns nocTyrjieHus HOHOB Ha YPOBHE
LIEJIOTO PACTEHUSI.

27. OcobeHHOCTH a30THOTO OOMeHa pacTeHui. MICTOUHMKM a30Ta Il PACTEHHIA.
Munepanbhbie (OpMBI a30Ta, UCIIOJIb3YyEMbIE PACTCHUSIMHU.

28. CumbuoTuueckas (puKcaiusi MOJIEKYJIIPHOTO a30Ta: MEXaHU3Mbl BOCCTAHOBJIE-
HUS, ICTOYHUKU HEPTUU U BOCCTAHOBUTENU. XapaKTepUCTUKA U PYHKIIMOHUPOBA-
HUE HUTPOTCHA3HI.

29. BoccTaHOBIEHNE HUTPATOB pacTeHUsAMH. HUTpar- u HUTpUTpERyKTa3a: CTPyK-
Typa GEepMEHTOB, JIOKAMU3aIUs, PErYJISINs aKTUBHOCTH U CUHTE3a.

30. AnbTepHATUBHBIC ITyTH YCBOCHUS AMMOHHUITHOTO a30Ta; JOKAJIIM3AIUs PEAKIIUN B
KJIETKE U XapakTepucTuka (pepMeHTOB (TIyTaMaTAeruIporeHasbl, riyTaMUHCUHTE-
Ta3bl, FIIyTaMaTCUHTA3hI).

31. IloctymeHue cepbl B paCTeHUE, PEaKIIMi BOCCTAHOBJICHUS U acCUMILISIIK. Oc-
HOBHBIE COEJIUHEHUSI CEPBHI B KIIETKE.

32. ®opMmbl MuHepanbHOTO (hochopa B TKaHAX, UX cojepkanue U GyHkiuu. Oco-
OCHHOCTH TTOCTYyTUICHHUS (pocdopa v TpaHCTIOPTA €T0 COSAUHECHHUM B pacTeHun. Poib
dbocdopa B peryaupoBaHUN aKTUBHOCTH (hEPMEHTOB.

33. ConeprkaHue U pacrpeiesieHne Kajius B KJIETKE, TKaHAX U OPraHaX pacTEeHUS; €ro
UPKYJISLINS ¥ PEYTHIN3AIHS, XapaKTepUCTHKa cucTeM TpaHcnopra K ux gyskiuu
B pactenuu. Pois K* B moaiepskanuu nmoteHimana Ha MemOpaHax. Poiib kajus B pe-
ryJasuu GePMEHTHBIX CUCTEM.

34. ConepxaHue U poJib COCTMHEHUN MarHusi B TKaHSIX PaCTCHUIA.

35. OcoOGeHHOCTH MOCTYIJICHUS JKeJie3a Yy IBYIOJIbHBIX U OJTHOJOJIbHBIX PACTCHUM.
OyHKIMNA COCIUHEHUM XKeme3a.

36. CozneprkaHue U pacrpeseseHne MeAu B KJIETKE U TKaHAX. Y4acTUe COeIUHEHUN
MEJI B OKHCITUTEIHHO-BOCCTAHOBUTEIHHBIX MIPOIIECCAX JBIXaHUS U (POTOCHHTE3A.
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37. TpaHciokamnus BEMECTB U3 JIUCTHEB B IPYTUE OPTraHbl: (PIIOIMHBIE CUTOBHIHBIE
aneMeHThl. COCTaB TPaHCIOLMPYEMBIX BEIIECTB (caxapa, aMUHOKHUCIIOThI, TOPMOHBI,
HEOPTraHUYECKUE UOHBI U Jp.).
38. Bocxoasmuii TpaHcHopT BellecTB no kcuieme. CocTaB KCUIEMHOTO dKCY/aTa.
B3anmocBsi3p TpaHCIOpTa BOJBI U PACTBOPEHHBIX BEMIECTB MO KcuieMe. CkopocTu
TPAHCIIOPTa BOABI U OTJEIbHBIX BEIIECTB.

IpakTHyeckue 3aanus AJsl IK3aMeHAa

3apganue 1. PaccunTaiite cpeqHECyTOUHBIA MPUPOCT CYXOM MAaccChl B TIOCEBE
(B kr/ra), eciiv YncTas MPOJTYKTUBHOCTh (POTOCHUHTE3a PACTCHHM IIICHHUIIBI TIEpeT
KOJIOIICHHEM COCTaBMIIA 6 T/M? CYTKH, a JIICTOBOM MHJIEKC II0CEBa PaBeH 5.

3ananue 2. PaccuuTaiiTe, CKOJBKO OPTaHMYECKOTO BEIIECTBA BhIPA0ATHIBACT
pacTteHue 3a 15 MUHYT, €ClTi ero MHTEHCUBHOCTH (DOTOCHHTE3a, OnpeaencHHas Me-
TOJIOM JIMCTOBBIX ITOJIOBUHOK, COCTAaBMIIA 2,5 I/M? B 4ac, a HOBEPXHOCTE JINCTHEB Pac-
TeHus — 3,2 M2,

3ananue 3. PaccunTaiiTe MHTEHCUBHOCTh (POTOCHHTE3a U ACCUMMIISIIMOHHBIN
k0> puuuent nobera, KOTOPBIA UMEET JIUCTOBYIO MOBEPXHOCT 2,4 IM?, comepKa-
Hue xuopoguuia B mucte 4 Mr/am?, u nornotun 3a 20 munyt 16 mr CO,.

3ananue 4. Ilpu onpeneneHun apIxaTeabHOr0 KodhPuIlMeHTa B mpopacTaro-
IIMX CEMEHaX JIBYX KYJIbTYp MOJYyUYEHBI CIEAYIOIIME JaHHbIE: 1) MoriomeHo 2,7 mi
KHUCJI0pOoAa, BbiaesneHo 0,9 MIT yIriIeKUCIIoro rasza; 2) morjiomeHo 2,3 Ml KHCIIopoaa,
BbIICJICHO 1,9 MJT yriekucioro ra3za. YKaxxure, B KAKOM cilydae ObUIM ceMeHa TIlie-
HUIIBI, @ B KAKOM IO COJTHEYHHUKA.

7.3.2 OueHo4YHbIe CpPeICTBA M0 KoMneTeHusAM: YK-2 — crnocoGHOCTH mpo-
eKTUPOBAThH U OCYIIECTBISATH KOMITJIEKCHBIE MCCIIEOBAHUS, B TOM YHCIIE MEKIUCIIH-
IUTMHApHBIE, HA OCHOBE IIEJIOCTHOTO CHCTEMHOTO HAyYHOTO MHUPOBO33pPEHUS C HC-
MOJIb30BaHNWEM 3HAHWN B 00yacTu ucropuu u punocopun Hayku, YK-3 — roTOB-
HOCTh y4acTBOBAaTh B pabOTE POCCUICKUX U MEXIYHAPOIHBIX HCCIEIOBATEIBCKIX
KOJUIEKTUBOB IO PEIICHHUIO HAYyYHBIX U HAyYHO-OOpa3oBaTelbHBIX 3a1ady, YK-5 —
CIIOCOOHOCTH TUIAHUPOBATH U pelIaTh 3a/1a4i COOCTBEHHOTO MPO(PECCUOHATBHOTO U
JMYHOCTHOTO Pa3BUTHUS

7.3.2.1 JI1s1 TEKyero KOHTPoJisi o komnereHuuam: YK-2 — cnocoGHOCTH
IPOEKTUPOBATh U OCYILECTBIATh KOMIUIEKCHBIE MCCIIEOBAaHUsSA, B TOM YHCIIE MEX-
JTUCHUILIMHAPHBIE, HA OCHOBE LIEJIOCTHOTO CUCTEMHOT0 HAYYHOI'O MHPOBO33PEHHUSI C
UCIIOJIb30BAaHUEM 3HaHUM B 00s1acTu nctopun u punocopuu Hayku, YK-3 — rotos-
HOCTb y4aCTBOBAaTh B pabOTe POCCUICKUX U MEXITYHAPOAHBIX HCCIEI0BATEIbCKIX
KOJUIEKTUBOB TI0 PEIICHUIO HAYYHBIX M Hay49HO-00pa3oBaTeNbHBIX 3a1a4, YK-5 —
CIIOCOOHOCTH TUIAHUPOBATH U peLIaTh 3a/1a4u COOCTBEHHOTO MPO(EeCCHOHATBLHOTO U
JMYHOCTHOTO Pa3BUTHSI.

Temsl pedeparToB
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1. MexaHu3Mbl PHAOTCHHOMN PEryJSIIUU B CUCTEME PACTEHHs: TIOTOKHU YTJIepo/a,
UCIIONIb3yeMbI€ Ha CHHTE3 PA3JIMYHBIX COCTUHEHUIN U UX pacipeie]IeHHe MO TKaHIM
U OpraHam.

2. Ponb rOpMOHOB M yCIIOBHI1 BHEIIHEN CPE/IbI B PETYJISIUS BEr€TaTUBHOTO POCTA
Y TeHEPATUBHOIO Pa3BUTHS PACTEHUHU.

3. PaszButHe npeacTaBieHH O MACCUBHOM U aKTUBHOM TPAHCIOPTE MOHOB Yepe3
KJIETOYHYIO MEMOpaHy.

4. Tluxn Kpebca kak nepekpEcTok MeTab0IMYECKUX MyTel B KIIETKE.

5. MexaHu3mbl CHMOUOTHYECKOHN (hUKCAIIMN MOJIEKYJISIPHOTO a30Ta.

6. OcobenHnoctu Metabonuzma ¢ocdopa y pa3IUUHBIX CETbCKOXO3SHCTBEHHBIX

KYJIBTYD.

TeMBbI JOKJIA10B

1. Ponb kayibius B epeiaue CUrHaga 0 BHEITHEM BO3EHCTBUH.

2.CoBpeMEHHBIE MTPEACTABICHUS O 3arpy3Ke U TEPEABIKEHHUS BEIIECTB 10 (rodMe.
3.3amacHple U TPAHCIIOPTHBIE (POPMBI MUHEPAIBHOTO M OPTaHUYECKOTO a30Ta M €ro
KPYTOBOPOT B 3aBUCUMOCTH OT UCTOYHHUKA a30THOT'O MUTAHMUS.
4.Ponp Maprasiia B METa0OJIMUECKUX MPOoIieccax paCTUTEIIBHOU KICTKH.
5.CoBpeMeHHbIE TIPEACTABICHUS O POJI 00pa B META0O0IM3ME PACTCHHIA.
6.Mexanusmsbl cuaTe3a AT® 1 ero TpancmopTta yepe3 MeMOpaHbl MUTOXOHIPHUH.

7.3.2.2 J1.11 npoMe:KyTOYHOr0 KOHTPOJIsI 10 kKoMneTeHuusim: YK-2 — crio-
COOHOCTh MPOEKTUPOBATH U OCYIIECTBISATh KOMILUIEKCHBIE HCCIIEJOBaHUS, B TOM
YHClie MeXAUCIUITMHAPHBIE, HA OCHOBE IIEIOCTHOTO CHCTEMHOTO0 HAyYHOTO MHUPO-
BO33PEHMSI C UCIIOIB30BAHUEM 3HAHUH B 00J1aCTH UCTOpUHU U puiocopun Hayku, Y K-
3 — TOTOBHOCTH y4acCTBOBATh B pa0OTE POCCUHUCKUX M MEKIYHAPOTHBIX HCCIIEA0BA-
TETHCKUX KOJIJIEKTUBOB IO PEIICHUIO0 HAYYHBIX U HAy4YHO-00pa30BaTEeNbHBIX 3a/1ad,
VYK-5 — cnocoOHOCTh MJIaHUPOBATh U peliaTh 3aJadyd COOCTBEHHOTO MPOQeccuo-
HAJIBHOTO ¥ INYHOCTHOTO Pa3BUTHSI.

Bomnpocs! k 3k3amMeHy
1. OOume 3akoHOMepHOCTH pocTa. [lokazaTenu pocra, S-00pa3HbIil XapakTep Kpu-
BOH pocTa, ero ¢a3bl. KOMIOHEHTHI «KJIACCUYECKOTr0» aHallM3a POCTa U MaTeMaTH-
YECKHW aHaJIn3 IMPoIIecca.
2. Tumbl pocta y pactenuii. Opranuzanus MepucTteM KopHs u ctebmns. Poct u mes-
TEJIBHOCTh MEpUCTEM. KIleTOUHBIE OCHOBBI POCTA.
3. JKu3HEeHHBIN UK BbICIIMX pacTeHUil. OCHOBHBIE 3TAIbl OHTOreHE3a, UX MOPPO-
Joruyeckue, PU3noIoruIecKkrue u Metaboanaeckrne 0co0eHHOCTH. COCTOSTHHE TIOKOSI
y pacTeHui. THUIIbI IOKOS U UX 3HAYCHUE ISl KU3HEACATEIbHOCTH PACTEHUM.
4. Mexanusmbl Mopdoreneza pacrenuil. [lomsiprocts. MHAYKIUS TEHETHMYECKHUX
nporpamm, MOpGOTEHETUYECKHE TPATUCHTHI M OPUEHTAIIHS KJIETOK B POCTPAHCTBE.
[{es10CTHOCTD U KOPPEJISITUBHOE B3aUMOAEHCTBUE OpraHoB. Perenepanusi.
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5. Aykcunbl. buocunres, okanu3anus, Aerpajanus ayKCUHOB. AKTHBHBIN TpaHC-
NOPT ayKCUHOB B pacTeHusAX. OU3M0I0rnuecKrue OTBEThl HA AyKCUHBI.

6. Llurokunuuel. buocunres, Tokanu3anus, Aerpajanus MTUTOKUHUHOB. PU3HONIOTH-
YECKOE JIEUCTBUE IUTOKUHUHOB.

7. IloHsTe 00 aHTaroHU3ME U CUHEPTrU3Me ropMoHOB. ['opMOHaNBHBIA OalaHC B
pactenuu. Kynbrypa in vitro kKak MOZeJb JJIsl U3y4E€HHsI TOPMOHAIBLHOTO OallaHca.
8. Ilytu 6uocunTe3a 1 MHOr0o0Opasue rudoepeuMHoB. OO0pa3zoBaHUE KOHBIOTATOB U
nerpananus. @u3noIoruyeckoe AecTBrue TuO0epessInHOB, B3aUMOJICHCTBHE C JIPY-
TUMU TOPMOHAMM..

9. Ab6cmuzoBas kuciora. [yt 6mocunte3a ABK B pacTeHusix u B rpubax, ee MeTa-
oomm3m. dusnonorndeckoe aeicteue. ABK kak ropMoH aOMOTHYECKOTO CTpecca.
CrpaTerust oTBeTa Ha 3acyxy, IOHWKEHUE TEMIIEpaTyphl, 3acoieHue. B3aumonaen-
CTBHUE C APYTUMHU TOPMOHAMH.

10. buocunTes sTuneHa. usnonorudyeckoe aecTeue. Pob sTriieHa kak "ropMoHa
TpeBoru" B OnoneHo3ax. BzaumoaeiicTBue 3TuieHa ¢ ayKCUHAMH U IPYTUMH TOPMO-
HaMHU.

11. Perynaropsl pocTa pacTeHU: OpacCUHOCTEPOUIbI, )KACMOHOBAsI KUCIIOTA, CaJU-
nuiat, peHoapHble coenuHenus. dusnonornueckue 3QHEKTs peryasiTOpoOB poCTa.
12. duroxpomHuas cucreMa. CieKTpajabHbIe CBOWCTBA MOJIEKYJIbl. DTalbl IpeBpallie-
Hust Phy - Phg: u3MeHeHus B cTpykType xpoModopa u amnonporenHa. Gusnonorunye-
CKHE PEaKIUU, OTIOCPEIOBaHHbIE (PUTOXPOMHON CUCTEMOH.

99. ®oronepuoausm. @eHoMmeHonorus HOTONEPUOIU3MA: [IBETEHUE U IPYIIIbI (o-
TONEPUOINYECKUX PACTEHUH, PETyIIsALUA JIUCTONaa, 00pa30BaHus MOYEK, Iepexoaa
K COCTOSIHUIO TTOKOSI.

13. BHyTpeHHHE pUTMBI pa3BUTHs pacTeHuil. [leproanyueckue sBIeHUs B puTMax op-
raHoreHeza M pocrta pacteHuil. LlupkaaHble pUTMBbI, MEXaHHU3M UX OOpa30BaHUS.
Hacrpoiika upkagHsix putMoB potonepuogom. [lmactoxpoH.

14. DMOpuoHanbHOe pa3Butue. PazButue 3apojpllia y IBYAOJbHBIX PAacCTEHUU B
Hopme. [Ipopactranue cemsH. ['opMOHaNIbHBIN OajaHC MPU TPOPACTAHUU CEMSIH.

15. Poct mo6eroBoii cucrembl. PocT nucta. Poiib puTOropMOHOB B 3aKJIaJIKE U pas3-
BUTHUU JincTa. CBSA3b pa3BUTHUSA JIMCTAa U MEPUCTEMBI IToOera.

16. Munykuust ¥ 3BOKalus 1iBeTeHus. Pa3Butue coretruii. PaHHee reHepaTuBHOE
pa3BUTHE, MTO3/IHEE TEHEPATUBHOE Pa3BUTHE, pa3BUTHE LBETKOB. HopManbHOE pas-
BUTHE IIBETKA.

17. )Ku3zHeHHbIe IUKIIbI pACTEHUI. Y CIIOBUSI MUHEPAIIBHOTO TUTaHMsI, BO3PACT, TOP-
MOHAJIBHBINA CTaTyC Kak (haKTOPhI, BIUSIONIME Ha Mo pacTeHuil. [lonoBsie Xpomo-
coMbl. My>KCKHE U )KEHCKHE IIBETKH Y OJTHOJIOMHBIX PACTEHUH.

IIpakTryeckue 3agaHus AJs1 IK3aMeHa
3ananue 1. [Ipu onpeneneHnn 4UCTOW NPOAYKTUBHOCTH PACTEHUIN KYKYpPY3bl

MOJTYYEHBbI CIIEAYIONIME JaHHBIC: CPEIHSS Macca CyXOro BEIEeCTBa PAaCTEHUS B
HayJaJle onbITa cocTaBuia 47,6 T, a momas auctbes — 0,25 M2, Uepes 10 gHell macca
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CyXOTO BEILECTBA PACTEHUs HOCTUIIA 61,3 T, cpenHss miomans mucThes — 0,348 M2,
PaccuuTaTh 4BCTYIO0 MPOAYKTHBHOCTH (POTOCHHTE3a PACTEHUH KYKYPY3HI.

3aganue 2. B pe3ynbrare MUHEpaIbHON MOAKOPMKH YKCTasi IPOAYKTUBHOCTD
oTocunTe3a pacTeHuii KapTodens yBenuuuaack ¢ 4,3 r/M? B cyTku 10 5,7 r/M? B
cytku. Ha 1 ra maxoautcst 57 ThIC. pacTeHHH, MJIOMIAb JIUCTHEB OJJHOTO PACTEHUS
paBHa 0,445 M. Ha CKOJIBKO KT yBEJIMIUTCS Macca KIIyOHel 3a CyTKH Ha miomany 1
ra, €y IPUHSTh, UTO B KIIYOHSIX OTKJIaJbIBaeTCs 75% HAKOTUICHHBIX NpU (POTOCHH-
Te3€ BEIIECTB?

3ananue 3. Paccuuraiite, yeMy paBeH KO3(DPUIIMEHT BOAONOTPEOICHUS MO-
ceBa npu ypoxaitHocTu 45 11 ¢ 1 ra u pacxojie 3a BeretaimoHHbIid nepuoa 320 mi
BozbI (3200 1/Ta)?

3ananue 4. Paccuntarh OTHOCUTENBHYIO TPAHCIIUPAIUIO, €CIIM B TCUCHHE Yaca
C JIUCTA pacTeHus momanpo 45,5 cm? ucnapunock 0,32 T Boawl, a ¢ yamku Iletpu
(muametp — 10 cm) ucnapwioch 1,8 r Bojbl. OOBsICHUTE, MOYEMY ATa BEJIWYMHA
MEHBIIIEC €TUHUIIBI.

7.3.3 Ouenounsle cpeacrsa no komnereHuusam: [1K-5 — cmoco6HOCTH OCy-
HIECTBIIATH COOp, AaHATIN3 HAYYHO-TEXHUYECKON MH(OpMaIluU, OTEUECTBEHHOTO U 3a-
pyOEXKHOIO OIbITa O TEMATHKE UCCIEI0BaHUS B (DU3HOJIOTHMU U OMOXHMHUHU pacTe-
Huil, IIK-6 — cnocoOGHOCTh NpenoaBaTh AUCUUILINHBL (PU3UOJIOTHSA U OMOXUMUS
pacTeHuii ¥ pa3pabaTbiBaTh COOTBETCTBYIOLINE YUEOHO-METOINUECKUE MaTEpUaJIbl B
00pa30BaTeNbHBIX OPraHU3ALMIX BBICIIETO0 00pa30BaHUs, JOMOJIHUTEIBLHOTO IPO-
(deccuoHanbHOrOo 00pa3oBaHUs, MPO(ecCHOHATBHBIX 00pa30BaTEbHBIX OpPraHM3a-
musix, [IK-7 — BnageHne MeTogaMu U HHCTPYMEHTAIBHBIMHU CPEICTBAMH, CIIOCO0-
CTBYIOIIMMH HMHTEHCU(UKAIIMKA TIO3HABATEIFHOW AESITENbHOCTH B (DU3HOJOTUU U
OMOXUMUU PACTEHUM.

7.3.3.1 [Lis1 Tekyuero KOHTpoJisi no komnerenuusm: [1K-5 — cnocobHOCTH
OCYIIECTBIIATH COOp, aHAIN3 HAYYHO-TEXHUIECKON MH(POpMAINH, OTEYECTBEHHOTO U
3apyOEKHOTO OIBITA 110 TEMATHKE UCCIICIOBAHUS B (U3HOJIOTUU U OMOXUMHUU PACTE-
nuit, [IK-6 — cmnocoOHOCTh MpenoaaBaTh JUCHUTUIMHBI PU3UOIOTHS U OUOXUMUS
pacTeHul U pa3pabdaThiBaTh COOTBETCTBYIOIINE YI€OHO-METOAMYECKIE MaTepHAIIbI B
o0pa30oBaTeIbHBIX OPTraHU3AIMSAX BBICIIETO 00pa30BaHUs, OMOJHUTEIBLHOTO MPO-
deccruoHanbHOr0 00pa3oBaHus, MPOhecCHOHATBHBIX 00pa30BaTEIbHBIX OpraHU3a-
nusx, [IK-7 — BmameHue MeTolaMu M MHCTPYMEHTAIBHBIMU CPEJICTBAMHU, CTIOCO0-
CTBYIOIIMMHU HHTCHCHU(UKAIMKM TO3HABATEILHON NEATENHOCTH B (DU3UOJIOTHH U
OMOXUMUU PACTEHUI

Temsl pedeparToB

1. CoBpeMeHHbIe NpeICTaBICHUS 0 PUBUKO-XUMUYECKUX MEXaHU3MAaX MOCTYIJICHUS
MUHEpaIbHBIX BEUIECTB B PACTUTENIbHYIO KIIETKY.

2. CoBpeMeHHbIE MPEJICTABICHUSI O MEXaHU3MaxX U TPAHCIOPTHBIX PopMax mMeTado-
JIMTOB MPY TPAHCJIOKALMH BEIIECTB U3 JINCTHEB B APYTHE OPTaHBbI.
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3. Hctopus pa3BUTHS MPEACTABICHUN 0 MEXaHU3MaxX (POTOCHUHTE3a

4. Mexanu3mbl MOp(orenesa pacTeHHIA: TUTIOTE3bI U (PaKThI

5. CoBpemMeHHbIE TPECTABICHUS O pab0Te PUTOXPOMHON CUCTEMBI PACTEHUH.
6. McTopus pa3BUTHS MPEACTABICHUI O MEXaHU3MaX JbIXaHUS

TeMbI 10KJI2/10B

1. IlyTu nepenauy CUTHAJIOB B KJIETKE: MOJIEKYJISIPHBIE MEXAHU3MBI.

2. MexaHu3Mbl MHTErpaluy (PU3NOJIOTHYECKUX MPOLECCOB U COTJIACOBAHHOE (PYHK-
LIMOHUPOBAHHUE OPTraHOB

3. MexaHu3msl 1 GOpMBI TOTOKA SHEPTUU YEPE3 PACTUTENBHBIN OPraHu3M.

4. ITpoayKITMOHHBIH Mpoliecc B arpopUTOLIEHO3E U KOHTPOJIUPYIOIINE €0 (PaKTOPHI.
5. Pa3zButHe npenacraBieHnii 0 TOPMOHAJIBHON CUCTEME PETYJISILUUA B PACTUTEIBHOM
OpraHu3Me.

6. Xumus GoTOCHHTE3a: UCTOPHS K COBPEMEHHOCT.

7. XAMHSI IBIXaHUS: UCTOPHUS U COBPEMEHHBIE MPEACTABICHUS

7.3.3.2. /17151 IPOMEKYTOYHOT0 KOHTPOJIsi Mo kommneTenuusim: [1K-5 — cro-
COOHOCTH OCYIIECTBIATH COOp, aHAU3 HAYYHO-TEXHUUYECKON HH(OpMaLUU, OTede-
CTBEHHOI'O ¥ 3apyO0eXHOT0 OIbITa IO TEMATUKE UCCIIEI0BaHUS B (PU3HOJIOTHH U OHO-
xumuu pactenuit, I[IK-6 — cmocoOHOCTh npenogaBaTh JUCHUILIMHBL (PU3NOJIOTHS
U OMOXMMHUSI paCTEeHUM U pa3pabaThiBaTh COOTBETCTBYIOLINE YUEOHO-METOJUUECKHE
MaTepuaibl B 00pa30BaTEIbHBIX OPraHU3alUAX BBICHIETO 00pa30BaHus, JOIMOJIHU-
TEJIBHOTO MPO(ecCHOHATBHOTO 00pa3oBaHMsl, MPO(PECCUOHAIBHBIX 00pa30BaTEIb-
HbIX opranmzauusx, I[IK-7 — BmageHue MerogamMu U MHCTPYMEHTAIBHBIMU CpEX-
CTBaMH, CIIOCOOCTBYIOIIMMH WHTEHCU(PHUKALIMK MO3HABATEIbHOU AESATENBHOCTU B
(bu3noaoruu 1 OGMOXMMHUU PACTEHUIN

Bonpocsl k 3k3aMeny
1. ®usnonorus U OMOXUMHUSI PACTEHUH - TEOPETUYECKass OCHOBA PACTEHUEBOJICTBA U
HOBBIX OTpacieil OMOTEeXHOJIOTUH.
2. OcoOeHHOCTH cOCTaBa U MeTa00JIM3Ma YIJIeBOIOB PACTECHUM.
3. Onurocaxapuipl, UX COCTaB, CTPYKTypa, OCHOBHbIE mpenactaBuTenu. Caxaposa;
JIOKaIU3aIvs ee CHHTe3a U (PyHKIIUH.
4. Tlonucaxapuapl: COCTaB, TUMLI CBs3el, BeTBIeHUE. [lonucaxapuapl 3anacHbie U
CTPYKTYpHBIE.
5. O6uime cBoiCcTBa JIMMUIOB, KJIaccu(pUKaIus, HOMEHKIAaTypa.
6. buonornueckue mMeMOpaHbl, crienM(uka pazIuYHBIX MeMOpaH pPacTUTEIbHON
KJICTKH.
7. CTpyKTypa 1 MIOHHbIE CBOMCTBAa aMUHOKHUCIOT. [[poTeMHOreHHbIE aMUHOKHCIIOTHI.
AMMHO- COEIMHEHUS], CHHTE3UPYEeMbI€ MEPBUYHO U3 MUHEPAIBHOIO a30Ta U CUHTE3
aMUHOKHUCJIOT.

82



8. Peakuuu nepeamunupoBanusi. KiroueBast posib IiyTAMUHOBOM KHUCIOTHI B METa-
00JIM3Me aMHUHOKHCIIOT.

9. CtpykTypa MOJIEKYJ MOIUNENTHAOB. benkoBbie koMIuieKkchl. [loHsTHE CyOBEIH-
Hullpl. OyHKIIMOHAIbHAA KiaccupUKalus OeNKOB.

10.Hykj1ienHOBBIE KMCIOTHI: IEPBUYHAS CTPYKTYpa, HYKICOTUAHBIN cocTaB. Bropuu-
Has u TpetnuHas crpykrypa JJHK. Crpykrypa PHK. Tunst PHK (uadopmanmonnas,
TpPaHCIIOPTHAs, puOOCOMaIbHA ).

11. OcHOBHBIE KJIACCHI BTOPUYHBIX META0OJIUTOB: CTPOEHHUE, KIacCU(DUKAIUS U pac-
MIPOCTPAHEHUE.

12. Ctpoenue (pepMEHTOB U UX XapaKTEPUCTUKA KaK BHICOKOCIIEIIUATU3UPOBAHHBIX
OEJIKOBBIX KaTaau3aTopoB. MexaHU3Mbl PEryJISLMN aKTUBHOCTU (DEPMEHTOB.

13. OcobeHHOCTH CTPOCHMSI, CTPYKTYpHAs M yHKIIMOHATBHAS OpTaHU3AIHsI PACTH-
TeabHOU KIeTKU. CHMOMOTEeHHAs TUIIOTE3a BOSHUKHOBEHUS PACTUTEIBHON KIIETKH.
14. OcoOEeHHOCTH OpraHu3alMu SACPHOTO reHoMa pacteHuil. CTpykTypa reHoma,
noumopdusm pacturenbHont JJHK.

15.ITnactuHas cucteMa, TUIIbI TIaCTHA, OCOOCHHOCTH CTPOCHHUSI, OHTOreHe3. ['eHom
mactul. [IpokapuoTryeckue 4epTel 1 KOMMUHOCTD IUIACTUAHOTO reHoMa. Pa3zmHo-
YKEHHE W HACJIEIOBAHUE TIJIACTHUL.

16. OcobGeHHOCTH CTPOEHUS MUTOXOHApUi pacTeHuil. OCOOEHHOCTH CTPYKTYpPhl MU-
TOXOHJIPUAIIBHOTO TeHOMa pacTeHui. [IpokapuoTnyeckne 4yepThl U pa3Mep MUTO-
XOHJIPUAJIBHOTO T€HOMA PaCTEHU.

17. MeMOpaHHbIE CUCTEMBI PACTUTEIBHON KIETKU.. OCOOCHHOCTH CTPOCHHUS ILIa3-
MaieMMBbl, ToHoIiacta, DI 1P, annapara ['onbmxu. X TpaHCIIOPTHBIE CUCTEMBI, ITPO-
TOHHAs! PHEPTreTUKA TPAHCIIOPTHBIX CUCTEM.

18. Bakyoub. JIuTndeckuii 1 3amacaromnifii THIbI BaKyoJei. Bo3HHKHOBEHHE BaKyo-
aei de novo. TpaHcmopT BEIISCTB B 3aMacaroniye U JUTHYSCKUE BaKYOJIH (CIUSHUC
BE3UKYJI, aBTO(Darus Be3ukymn). DyHKIIUU BaKyOJSIPHOU CUCTEMBI KJIETKH.

19. CtpykTypa IUTOCKEIETa PACTUTENBHOMN KIETKU, €T0 POJIb B 00CCTICUCHUH KU3-
HEJESATENbHOCTA PACTUTEIBHON KIIETKH.

20. OHTOreHe3 KIETKU PACTEHUS U €r0 CTaJNH, arloNTO3.

21. CtpykTypHbIC ¥ (PYHKIIHOHAIBHBIE 0COOCHHOCTH KJICTOK pacTeHwii in vitro. Kc-
MOJIb30BaHKE KJIETOK pacTeHUi IN VItro Kak MOAEIbHON CHCTEMbI B (PH3HOJIOTHYEC-
CKUX UCCJICIOBAHUSX U B OMOTEXHOJIOTHH.

22. BHelIHWe UCTOYHUKYU YHEPTUU ISl OpraHu3MoB. J[Be ocHOBHBIE (hOpPMBI 3amaca-
HUS SHEpruu B KieTke. Tpanchopmarust SHEPTUU Ha COMPATAIOIIUX MEMOpaHax.
23. dusnKo-xuMHUEcKasl CyIIHOCTh npoiiecca (POTOCUHTE3a U €ro 3HAUYE€HUE B SHEP-
reTUYEeCKOM U MJIACTUYECKOM OOMEHE pacTeHUsI.

24. CtpyKTypHO-QYHKIIMOHAJIbHASI OpraHu3aius (OTOCMHTETUYECKOro amnmapara.
OCHOBHBIE MMOKA3aTEIN ME3OCTPYKTYPbI JIHUCTA.

25. O01as xapakTepHUCTHKA Mpoliecca IbIXaHus, €r0 OCHOBHBIC JTaIlbl.

HpaKanecmle 3aJaHud OJid JK3aME€Ha
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3ananue 1. KneTouHblil COK KOPHEBBIX BOJIOCKOB U30TOHUYEH PACTBOPY IUIHO-
K03bl KoHUeHTpauu 0,24 M. OnpenenuTs B KaKuX Opeeraax MEHSETCsl BeIuYruHa
OCMOTHYECKOT0 MOTEHIIHAJIa COKA B TEYEHUE CYTOK IIPH KOJIEOAaHUH TeMIIEePaTyphl OT
14°C no 29°C (B MIIa).

3aganue 2. OCMOTHYECKUI MOTEHIMAN KJIETOYHOIO COKa Jiyka paBeH — 1,1
MITa. Cpe3bl q1yKa MOMECTHIINA B pACTBOP XJIOPUCTOrO HATPUS ¢ KOHIeHTparuen 0,3
M, u3otoHnyeckuii KO3HPUIIMEHT KOTOPOTo MpHU Temneparype B 1adbopatopuu 25°C
paBen 1,79. Onpenenute, OyAeT 1 HAOJIIOAATHCS IJIA3MOJIU3 B KJIETKaX Jyka?

3ananue 3. KineTku IUCThEB KYKYpy3bl HAXOSTCS B COCTOSIHUM HA4YaJbHOTO
mazMonu3a. Paccunraiite BeIMUMHY COCYIIEH CUITBI KJIETOK (BOJHOTO MOTEHIMAIa
kietok B Mlla), ecnu pacTBOp KIETOYHOIO COKa M30TOHUYEH PACTBOPY TIIFOKO3bI
koHieHTparuu 0,2 M npu temneparype 25°C.

3ananue 4. KiaeTku NMCThEeB NIIEHUIIBI BBIAEPKAHbI B BOJIE U HAXOIATCA B CO-
CTOSTHUHA MAaKCUMAaJIbHOTO Typropa. PaccunraiTe BeNM4MHY COCYIIEW CUIIBI KIIETOK,
OCMOTHUYECKOI0 U TypropHoro aasienus (B Mlla), ecau pacTBOp KJIETOYHOIO COKa
m3otoHnyeH 0,5 M pactBopy caxapossl mpu Temneparype 27°C.

3aganue 5. OCMOTHYECKHI MTOTEHIIMANI TOYBEHHOTO pacTBopa - 0,9 MIla. Kie-
TOYHBIN COK KOPHEBBIX BOJIOCKOB M30TOHMYEH 0,3 M pacTBOpYy XJIOPUCTOTO HaTpPHUS
C U30TOHMYECKUM KoapunmeHToM 1,79 npu temnepatype 25°C; noTeHnan Japie-
Hus kietok 0,1 MIla. Onpenenute, OyaeT n Boja NOCTyNaTh B KIIETKU KOPHS.

7.4 Meronnueckue MaTepuaJibl, ONpeAesolue Npoueaypbl OLeHUBAHUS
3HAHUM, YMEHUH, HABBIKOB XapPaKTePU3YIIHUX 3TANbl ()OPMUPOBAHUA KOMIIE-
TEeHIUH

KOHTpoJIb 0OCBOEHUS IUCLMIUIMHBI U OLEHKA 3HAHUM 00y4YaroIInXcs MPOU3BO-
nutcst B cootBercTBUU ¢ [l KyOI'AY 2.9.4 «Texkymmii KOHTPOJIb yCIIEBAEMOCTH U
POMEKYTOUHAs aTTeCTallsl ACHHPAHTOB, OOYy4YaIOIIMUXCA MO 00pa30BaTEIbHBIM
IporpamMmam BBICILIET0 00pa30BaHMs — IPOrpaMMam MOArOTOBKHA HAy4YHO-TIeAaroru-
YECKUX KaJpOB B ACIIUPAHTYPEY.

TecToBBIE 3aJaHNUS

O1ieHKa «OTJIUYHOY» BBICTABISICTCS MPHU YCJIOBUM MPABUILHOTO OTBETA CTY-
JICHTa HEe MeHee 4yeM Ha 85 % TEeCTOBBIX 3aJlaHUM.

OlieHKa «XOPOIII0» BBICTABIISIETCS] MPU YCIOBUM MPABUIBHOTO OTBETA CTY-
neHTa He MeHee yeM Ha 70 % TeCTOBBIX 3aJlaHUM.

Ol1ieHKa «yIOBJIETBOPUTEIBHO» BBICTABISETCS MPU YCIOBUU MPABUIBHOTO
OTBETA CTyJIeHTa HE MeHee ueM Ha 51 %.

O1ieHKa «HEYAOBIECTBOPUTEIIHLHO» BBICTABISECTCS TPU YCJIOBUU MTPABUITBLHOTO
OTBETA CTyJIeHTa MeHee yeM Ha 50 % TecTOBBIX 3aJaHUil.

Pedepar — 5T0 KpaTKO€ HU3JI0)KEHUE B MUCHbMEHHOM BHUJE COJACPKAHUS U
pe3yabTaTOB MHAUBHUAYATbHOU Y4€OHO-UCCIIEA0BATEILCKON AEATEIbHOCTH, UMEET
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periiaMeHTUPOBAHHYIO CTPYKTYPY, coaepkanue u opopmienue. Ero 3agagamu sB-
JSFOTCA:

1. ®opMupoBaHUE YMEHHI CaMOCTOSTEIHPHONU PAOOThI ACMIUPAHTOB C UCTOYHH-
KaMH JINTEpaTyphl, UX CUCTEMATU3ALINS;

2. Pa3zBuTHE HAaBBIKOB JIOTHYECKOI'O MBILIUICHHUS;

3. YrnyOneHue TeopeTHUeCKUX 3HaHUN 10 TPOOJIeMe UCCIIEJOBaHMSL.

Tekcr pedeparta 10JKEH cOAepKaTh apryMEHTUPOBAHHOE U3JI0OKEHUE ONpe-
JIelIeHHOM TeMbl. PedepaT nomkeH ObITh CTPYKTYpUpPOBaH (110 IJIaBaM, pasjeiiam,
naparpagaM) ¥ BKJIFOUATh pa3Jieiibl: BBEJCHUE, OCHOBHAS YacCTh, 3aKII0YEHHE, CIIH-
COK HMCIIOJIb3yEMbIX UCTOUYHUKOB. B 3aBUCMMOCTH OT TeMaTHKHU pedepaTa K HEMY
MOTYT OBITH OPOPMIICHBI MPUIOKEHUS, COACPKALINE JOKYMEHTBI, UIUTIOCTPALINH,
TaOJIMIIBI, CXEMBI U T. [I.

Kpurtepusimu ouenku pedepara SBISIOTCS: HOBHU3HA TEKCTAa, 0OOCHOBaH-
HOCTh BBIOOpa MCTOYHHUKOB JIMTEPATYPhl, CTENEHb PACKPBITHS CYIIHOCTH BOIIpOCaA,
coOtoIeHus TpeOOBaHM K O(POPMIIEHUIO.

OueHka «0TJIMYHO0Y» — BBIIIOJIHEHBI BCE TPEOOBaHMS K HAIMCaHUIO pedepara:
o0o3HaueHa npodiemMa U 000CHOBaHA €€ aKTyaJbHOCTb; CAEJIaH aHAJIU3 Pa3INnYHbIX
TOUYEK 3pEHUsl Ha pacCMaTpUBAEMYI0 MPOOJIEMY U JIOTUYHO H3JI0’KEHA COOCTBEHHAs
NO3ULKsA; CPOPMYJIHPOBAHBI BBIBOJIbI, TEMA PACKpbITa IOJIHOCTHIO, BBIIEPIKAH
00bEM; cOoOJIOICHBI TPEOOBAHUSI K BHEIIIHEMY O(DOPMIICHHIO.

OueHka «X0po110» — OCHOBHBIE TpeOOBaHUs K pedepaTy BIIOIHEHBI, HO IPU
3TOM JOITYLIEHbI HEAOUYETHI. B 4aCTHOCTH, UMEIOTCS HETOYHOCTH B U3JI0KEHUH MaTe-
puana; OTCyTCTBYET JIOTUYECKas MOCIIEI0BATEIbHOCTD B CYK/ICHMX; HE BBIICP/KaH
00BEM pedepara; UMEIOTCS YIIYIIEHHS B 0(OPMIICHHUH.

OneHKa «ya0BJIEeTBOPUTEIbHO)» — HUMEIOTCS CYLIECTBEHHBIE OTCTYIIJIEHUS OT
TpeOoBaHM K pedepupoBaHHIO. B 4acTHOCTH: TeMa OCBELIEHA JIMILb YACTUYHO; J10-
NyIIeHbl (PaKTHYECKUe OIIMOKY B COAEpKaHUU pedepaTa; OTCYTCTBYIOT BBIBOBI.

OreHKa «Hey10BJIeTBOPUTEIbHO» — TeMa pedepara He pacKpbITa, OOHaAPYKU-
BAETCs CYIIECTBEHHOE HETTOHMMAaHKeE MPo0IieMbl UK pedepaT He MPeICTaBIeH BOBCE.

Jlokyaax — 3TO KpaTKkoe MyOJIMYHOE YCTHOE U3JIOKEHHUE PE3YyIbTATOB UHU-
BUJlyaJIbHOM y4eOHO-HCCIIEIOBATENbCKON EATENbHOCTH, UMEET PEeriaMeHTUPO-
BaHHYIO CTPYKTYpY, CoJiepkaHue u ohopMIICHHE.

JlokJiazibl HampaBJIeHbl Ha O0J1ee MIyOOKOe CaMOCTOSITENIbHOE U3YUeHHE acIlu-
paHTaMU JIEKUMOHHOTO MaTepHaja WK PacCCMOTPEHHSI BOIIPOCOB JUISl AOTIOTHUTEIb-
HOT'O U3YYECHHUS.

JlaHHBIN MeTo1 00YYCHHUS MCTIOJIB3YETCsl B YICOHOM IIPOIIecCce IIPH MPOBe/Ie-
HUM CEMHUHAPCKUX 3aHsATUW. Ero 3amauamu sBISIOTCS:

1. ®opMupoBaHUE YMEHUN aCTUPAHTOB CAMOCTOATENLHO pad0TaTh C UCTOYHHU-
KaMH JINTEPaTyphbl, UX CUCTEMATU3UPOBATh, CPABHUBATh CO CBOMMH JIKCIIEPUMEH-
TaJbHBIMU TAHHBIMHU.

2. Pa3BuTHE HABBIKOB JIOTUYECKOTO MBILUICHUS, (OPMUPOBAHUS CBOEH TOUKH
3pEHHUs Ha UCCIIeAyEeMOE SIBJICHUE.

3. Pa3BuTue HABBIKOB M3JIOKEHUSI CBOMX MBICIIEH U UIEH Mepe] ayAuTOpUei,
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YMEHHSI YBEPEHHO MOJIb30BATHCSI HAYYHOU TEPMHUHOJIOTHUEM.

Jloknaa 1OJKEH NPEeACTaBIATh APTYMEHTUPOBAHHOE HU3JI0KEHUE ONPEEIICH-
HOM Tembl. JloKIaa JOJDKeH OBITh CTPYKTYPUPOBaAH (110 TJIaBaM, pasjesiam, rmaparpa-
¢aM) 1 BKJIIOYATH pa3/ielibl: BBEACHHE, OCHOBHAS 4acThb, 3aKioueHue. B xozae mo-
KJIaJla TOJKHBI OBITh CIeiaHbl CChUIKM HA UCTIOJIb30BaHHbBIE UCTOYHUKH. B 3aBuCH-
MOCTH OT TEMATUKH J0KJIa/a OH MOXKET HMMETh MYJIbTUMEIUNHOE COMIPOBOXK/ICHHUE,
B XO/JI€ JIOKJIaJla MOTYT OBITh IPUBEJICHBI WILUTIOCTPAIUHU, TAOIHIIbI, CXEMbI, MAKEThI,
JIOKYMEHTHI U T. 1. B X07€ 10oK1a1a MOKeT ObITh UCTOJIb30BaHa 10CKa, (DIUI-4yapT
JUTSL WUTFOCTPAIIUU U3JIaraeMbIX TE3HUCOB.

KpuTtepusimu oneHkH J0KJa/Aa SBISIOTCS: HOBU3HA U OPUTHHAILHOCTD MaTe-
puaia, 000CHOBAaHHOCTH BIOOpA HCTOUHUKOB JTUTEPATYPHI, CTETIEHb PACKPBITHUS CYIII-
HOCTHU BOMpPOCa, COOMIOCHHS TPEOOBAHNN K M3TI0KEHUIO U 0(POPMIICHHIO.

OreHKa «OTJIMYHO» — BBITIOJIHEHBI Bce TpeOOBaHUs K HaMCaHHIO pedepara:
o0o3HaueHa npodiema U 000CHOBaHA €€ aKTyaJbHOCTb; CAEJIaH aHAJIU3 Pa3INnYHbIX
TOUYEK 3PEHUsl Ha pacCMaTpUBAEMYIO MPOOJIEMY U JIOTUYHO H3JI0’KEHA COOCTBEHHAs
NO3UIMS; CPOPMYIUPOBAaHBI BBIBOJBI, TEMa PACKPBITA IOJHOCTHIO, BbIAEpPKaH
00BEM; cO0III0/IeHBI TPEOOBAHUS K COMPOBOKIACHUIO JI0KJIa/1a WUTIOCTPATUBHBIM Ma-
TEPUAIIOM.

OueHka «Xopo10» — OCHOBHbIE TPEOOBAHHUSI K JIOKJIAy BBIIIOIHEHBI, HO MPU
3TOM JOIYIIEHbI HEAOUYETHI. B 4aCTHOCTH, UMEIOTCS HETOYHOCTH B U3JI0KEHUH MaTe-
puana; OTCyTCTBYET JIOTUYECKAs MOCIIEI0BATEIbHOCTh B CYXKACHUAX; HE BBIICP/KaH
00BEM JTOKIIa/1a; UMEIOTCS YIYIIEHNUS B 0)OPMIIEHUH.

OneHKa «yA0BJIETBOPUTEIbHO)» — HUMEIOTCS CYLIECTBEHHBIE OTCTYIICHUS OT
TpeOOBaHMI K JAOKIaay. B yacTHOCTU: TemMa OCBelleHa JUIIb YaCTUYHO; JTOMYIIEHbI
dhaxkTryeckue omuOKu B cofiepkaHuu pedepara; OTCYTCTBYIOT BBIBObI.

OrneHka «Hey/10BJIeTBOPUTEIbHO» — JOKJIa/1 HE ITPEJICTABIIEH, TEMa JJOKJIa1a HE
pacKpbiTa, OOHAPYKUBAETCS CYLIECTBEHHOE HEMOHUMAaHUE MPOOIIEMBI.

OuenouHbli JucT pedepara (10KIa12)

®OUO obyuaromerocs
['pymma npernojaBaTenb
Jara

HaumeHnoBanue nokasarens BrisgBnennsie HCIOCTAaTKU U OHeHKa
3aMCYaHuA

KauecTBO

CooTBeTCTBHE COAEPIKaHMUS 3aJaHUI0
I'paMOTHOCTP M3JI0KEHNUSI M KauecTBO 0hopMIIeHHUS
CaMOCTOSATENbHOCTD BBIITOJIHEHHUS,
I'nmy6una npopaboTKu MaTepHana,
5. Hcrnonb3oBaHME peKOMEHJOBAaHHOW M CIIPABOYHOM JINTE-
parypsl
6. OOOCHOBaHHOCTbH M JIOKA3aTeJILHOCThH BHIBOZIOB
Obwas oyenxa Kayecmsa 8blnoaHeHUs!

3amura pedepara (IlpencrasiieHue 10KIa1a)
1. CBoOosHOE Bi1ajieHHE PO ECCHOHATIbHOM TEPMHHOIOTHEH
2. Cnoco6HOCTH (hOPMYJIMPOBAHUS LIETTH U OCHOBHBIX PE3YJIb-
TaTOB IIPH IIyOJIMYHOM NPE/ICTABICHUH PE3YJIbTaTOB

el N L
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3. KauecTBo n3nmoxxeHnst MaTepraia (pe3eHTAInN) |

Obwas oyenka 3a 3auwumy pedhepama

OTBeThbI Ha AOMOJIHUTEJbHbIC BOIIPOCHI

Bompoc 1.

Bompoc 2.

Bompoc 3.

061/{,{61}1 OYEHKA 3a omeenivl Ha 60Npocol

Hmoczosan OUEeHKAa

Kpurtepun oieHKH Ha IK3aMeHe

OreHKa «OTJIMYHO)» BBICTABISIETCS] 00yUaroeMycs, KOTOpbIii 00a1aeT Bee-
CTOPOHHUMH, CUCTEMATU3UPOBAHHBIMU U TIIyOOKMMHU 3HaHMSIMHM MaTepuana y4yeo-
HOM MporpamMmbl, yMEET CBOOOIHO BBIIIOJIHATH 33JaHUS, IPEAYCMOTPEHHBIE yUeOHOU
IIPOrPaMMOM, YCBOUJI OCHOBHYIO M O3HAKOMUJICS C JIOIIOJIHUTEIILHON JIUTEPATYPOH,
PEKOMEH/I0BaHHOW yueOHOU mporpammoin. Kak mpaBuiio, olleHKa «OTIUYHO)» BbI-
CTaBJIAECTCS 00YYaIOIIEMYCsl yCBOMBIIIEMY B3aMOCBSI3b OCHOBHBIX IOJIOXEHHH 1 TO-
HATUHN TUCUUIUIMHBI B UX 3HAYEHUH JIJIsl IPUOOPETaeMOl CelMaaIbHOCTH, ITPOSBUB-
HIEMY TBOPYECKHE CIOCOOHOCTH B TOHUMAHUU, U3JI0KEHUU U UCIIOJIb30BAHUU Y4eO-
HOTO MaTepuasa, MpPaBHWJIbHO OOOCHOBBIBAIOIIEMY IPHUHSTHIE PEIICHMS, BIIAJECIO-
HIEMY Pa3HOCTOPOHHMMH HABBIKAMHU W MPUEMAMU BBINIOJIHEHUS MPAKTUYECKUX pa-
0OT.

OneHKa «X0poIIo» BBICTABIISIETCS 00y4aroleMycs, 0OHApYKUBILIEMY IOJHOE
3HaHME MaTepuasa y4eOHOW IMPOrpaMMbl, YCIIECIIHO BBIMOJIHSIOMIEMY MPETyCMOT-
pEHHBIE YUEOHOW MPOrpaMMoil 3aJ1aHusl, YCBOMBLIEMY MaTepHUall OCHOBHOM JIUTEpa-
Typbl, PEKOMEHJJOBaHHOM y4eOHOIl nporpamMmoii. Kak nmpaBuio, OLeHKa «XOpoIio»
BBICTABJIIETC OOydaroleMycsl, MMOKa3aBIIEMy CHCTEMaTU3UPOBAHHBIN XapakTep
3HaHUU N0 JUCLUILIMHE, CIIOCOOHOMY K CAMOCTOSTEIbHOMY MONOJHEHUIO 3HaHUHN B
X0JIe MajbHenIeld ydeOHON U TPOPECCHOHATIBHOMN IeATeTbHOCTH, TPaBUILHO TIPH-
MEHSIOIEMY TEOPETUUYECKHUE MOJIOKEHUS TIPU PELICHUN PAKTUYECKUX BOIIPOCOB U
3aJa4, BJIaICI0IIEMy HEOOXOIMMbIMU HaBbIKaMHU U MIPUEMaMU BBITIOJIHEHUS TIPAKTH-
YeCcKuX padoT.

OueHka «yA0BJIETBOPUTEJIbHO» BBICTABISIETCS 00ydYaromeMycsi, KOTOPbII
MOKa3aJl 3HaHHE€ OCHOBHOI'O0 MaTepHuaya yueOHOH mporpaMMbl B 00beMe, 10CTaTOU-
HOM M HEOOXOAMMBIM ISl JajdbHEHIIe yueObl U MpeacTosIIe padoThl 10 CHelu-
aIIbHOCTH, CIIPABUJICS C BBIMOJIHEHUEM 3a/IaHU, PEyCMOTPEHHBIX yueO-HOU Mpo-
rpaMMOM, 3HAKOM C OCHOBHOM JINTEpaTypOil, peKOMEHI0BaHHON y4yeOHOI nmporpam-
Moil. Kak mpaBuiio, oneHka «yJI0BIETBOPUTEIBHO» BBICTABISETCS 00y4YaroIIeMycs,
JOMYCTUBILIEMY ITOIPEIIHOCTH B OTBETAX HA 3K3aMEHE WJIM BBIITOJIHEHUH JK3aMeEHa-
IIMOHHBIX 33JlaHUN, HO OO0JajaroleMy HEOOXOAMMBIMU 3HAHUAMHU IO PYKOBOJ-
CTBOM IPENOIABATEIIS I YCTPAHEHUS 3TUX ITOIPEIIHOCTEN, HapyLIaromeMy ociie-
JOBATEIbHOCTh B M3JI0KEHUH YYEOHOTO MaTepuala M UCIBITHIBAIOLIEMY 3aTpyHe-
HUS TIPY BBIMIOJTHEHUH MTPAKTUYECKUX PaloT.

OreHka «Hey10BJIeTBOPUTEIbHO)» BBHICTABISIETCS] 00yYaroeMycsi, HE 3Hak0-
1IeMy OCHOBHOM 4acTH MaTepuaya y4eOHOW MpOorpaMMbl, JOMYCKAIOIIEMY MPUHIIN-
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MUaIbHBIE OIIMOKHU B BBIITOJIHEHUH MPEyCMOTPEHHBIX Y4eOHOI mporpaMmoit 3aaa-
HUM, HEYBEPEHHO ¢ OOJBIIMMU 3aTPYTHEHUSMHU BBINOJIHSIOIEMY PAKTUYECKUE pa-
0otel. Kak mpaBuio, oleHka «HEyIOBICTBOPUTEILHO» BBICTABISETCS 00ydJarole-
Mycsl, KOTOPBIM He MOXKET MPOAODKUTh 00yUYEeHHE WM MPUCTYIUTH K ACSITEIbHOCTH
[0 CIIEUMATBHOCTU IO OKOHYAHUU YHHUBEPCUTETA 0€3 JOTIOJHUTENbHBIX 3aHATUHN IO
COOTBETCTBYIOIIEH JUCLUIIIIMHE.

8 IlepeyeHb OCHOBHOM ¥ JOMOJHUTEIbLHON Y4eOHOI JIuTEPATYPbI

OcHoBHasi yueOHas quTEpaTypa

1. Kysnenos B.B., Imutpuea I'.A. ®uznonorus pacrenuid. B 2 7.M.:
FOpaiit, 2019, - T.1 —437 ¢, T.2 - 459 c.

2. Henbcon JI., Kokc M. OcnHoBbl 6noxumun Jlenunmxepa : B 3 1. [lep ¢
aHri. — 3-e u3a. —M., Jlabopartopus 3nanui, 2017-2019. — T.1 — 694 c¢. — T.2 — 636 c.
—-T.3-448 c.

3. Xennar I'.-B. buoxumus pacrenuii. Usa-so bunom. 2011, 471 c.

4. Anwb6eptc b., bpeit /1., Xonkun K. u ap. OcHOBBI MOJIEKYISIPHON OHOJIO-
T'UH KJIETKH, TIEp. € aHTJI. — 2-¢ u31., ucnp. — M. : Jlaboparopus 3Hanuit, 2018. — 768
C.

JonosHuTtenbHasi yueOHas JuTepaTrypa

5. CrpacOyprep 2. u np. boranuka. 1.2. ®usnosnorus pacteHuii. M.,Akane-
must, 2008, 496 c.

6. Kaccumepuc JI. u ap. Knerku mo Jlstouny, nep. 2-e anri. u3a. — M. : Jla-
ooparopus 3HaHui, 2016. — 1056 c.

7. Anéxuna H.Jl., banmaokun FO.B., I'aspunenko B.®. HocoB A.M. u nip.
dusunonorus pacrenuit. M., Akagemus, 2005, 635 c.

8. Mengsenes C.C. ®usunonorus pacreanii. M3a-Bo C.-IletepOyrckoro yHu-
Bepcureta. 2004, 336 c.

9. TperpsxoB H.H., Jlocea A.C., Komkun E.W. u np. ®usnonorus u 6uo-
XHUMMUS CEIIbCKOXO35IMCTBEHHBIX pacteHuid. M., KonocC, 2005, 639 c.

10. YactHas ¢uzuonorus mojeBbix KyasTyp. [loa. pea. E.M.Komxkuna. M.,
Komoc, 2005, 243 c.

11. bezyrnosa O.C. Y 100penus u cTuMyisiTopsl pocta. @enukc, PoctoB-Ha-
Hony, 2000,319 c.

12. Mlep6axos B. I'., JlIo6anos B. I'., IIpynuukosa T. H., Munakosa A. ]I.
brnoxummusa. M.: Akagemust, 2007, 440 c.

13. lllapoa E.N. Knerounas crenka pacreanit. Uzn-o C.-IlerepOyrckoro
ynuBepcuteta. 2004, 156 c.

14. Enudanona O.U. Jlekmuu o kinerounom mukie. M., KMK, 2003, 159 c.

15. Tlonmecckas O.I'. PactuTenbHas KiieTKa U aKTUBHBIE (POPMBI KUCTIOPOA.
M., K11V, 2007, 139 c.

16. N3maiinoB C.®. A3oTHbIi 00MeH B pacTeHusix. M., Hayka 1986, 320 c.
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http://www.ozon.ru/context/detail/id/4802672/#persons

17. lesemyxa B.C. PocT pactenuii u ero peryssinus a ontoresese. M., Ko-
joc, 1992, 599 c.

18. ®opmupoBaHue ypokast OCHOBHBIX CEITCKOXO03SHCTBEHHBIX KYJIBTY].
[Terp U., Yepnsl B. U np., M., Konoc, 1984, 367 c.

19. I'aBpunenko B.®., XKuranosa T.B. bosbioil npakTukym no poTocHuH-
te3y,M., Akagemusi, 2003, 253 c.

20. Komkun E.U. ®u3nonorus yCTOMIMBOCTH CEILCKOXO3SIHCTBEHHBIX KYJIb-
Typ. M.; poda, 2010. — 638 c.

21. CemuxaroBa O.A., Uupkosa T.B. ®uznonorus apixanus pacteHuil. M3m-
Bo C.-Iletepbyrckoro yuuepcutera. 2001, 224 c.

22. doTtocuHTe3 M OMONPOAYKTUBHOCTE: METOIbI onpeenenus. Komoe k.,
Xamn 1.0 u ap., M., Arponpomuzaat, 1989, 460 c.

O [lepeyennb pecypcoB HH(POPMAIUOHHO-TETEKOMMYHHKAIMOH-
Ho#l ceTu «HTEpHET»

Iepeyens IbC
Ne | HammeHoBaHMe Tematuka
Znanium.com YHuBepcampHas
2 | U3narenbcTBO Berepunapusi, cenbckoe X0341iCTBO, TEXHOJIOTUS
«Jlauby XpaHEHUs ¥ epepabOTKH MUIIEBBIX TPOAYKTOB
3 | IPRbook YHuBepcabHas
4 | OOpa3zoBaTenbHbIA | YHUBEpCaIbHas
noprtan Kyol'AY

Ilepeyenn npogeccuoHANBHBIX 023 TaHHBIX U HHPOPMALMOHHBIX
CIPABOYHBIX CUCTEM

Ne HaumenoBanue Tema- JJIeKTPOHHBIN ajpec
THKA
1 Hayunas snexktpoHHass | YHuBepcamib- e
oubmmoreka eLibrary Has https://elibrary.ru/
2 I"apant IIpaBoBas https://www.garant.ru/
3 Koncyanpranrlinroc IIpaBoBas https://www.consultant.ru/
4 Elsevier E;HBGPCMB_ https://www.elsevier.com/
5 FindPatent.ru ITaTenTs! https://findpatent.ru/
6 [TaTenTHas 6aza TlaTerTLr
Ky6I'AY
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https://www.consultant.ru/

10 MeToguueckne ykazaHus 1Js 00y4al0IIMXCS 110 OCBOEHHU IO

AUCHUILINHBI

1. Opranuzarmus o00pa3oBaTeIbLHON NEATEIHHOCTH IO 00pa30BaTEIIbLHBIM
nporpamMmam OakanaBpuata. [lonoxenne ynusepcuteta. [1n KyoI'AY 2.5.18 —
2015. Y1B. pexropom Ky6I'AY 19.05.2015 1.
http://kubsau.ru/upload/university/docs/pol/191.pdf.

2. TlonoxxeHWe 0 CaMOCTOSITENLHOM paboTe 00yJarommXcs. Y TB. PpEKTOPOM
KyoI'AY 05.05.2014 r. http://kubsau.ru/upload/university/docs/pol/35.pdf

3. DJEeKTpOHHBIC BAPHAHTHI METOIMYECKUX YKa3aHUN M YIeOHBIX M METO/IH-
YECKUX MTOCOOMH JIJIsl M3y4YeHUS TUCIUTUTHHBI « DU3HOIOTHS U OMOXUMHUS pacTe-
HUI», PacIloIOKCHHbBIE Ha cTpaHuIle Kadeapsl (GU3HONIOTHHA U OMOXUMHH PaCTCHUN
Ha caiite yHuepcuteTa. Pexxum nocryna: https://kubsau.ru/education/chairs/veget-

phys/doc/

11 Iepeyenb UHGOPMANMUOHHBIX TEXHOJOTHIH, HMCIOJIb3yeMbIX
IPH OCYLIECTBJICHUU 00PA30BATEIbLHOIO MpPOLEcca MO0 AMCHMILIMHE,
BKJIIOYAsl MepeYeHb MPOrPaAaMMHOI0 odecnevyeHuss 1 MHGOpPMaALMOH-
HBIX CIIPABOYHBIX CUCTEM

NudopmarimoHHble TEXHOJIOTHUH, UCIIOJIb3yEMbIE MPU OCYIIIECTBICHUN 00pa3oBa-
TEJIBHOTO MpolLecca MO AWCIUIUIMHE IO3BOJIAIOT: O00ECHEeYUTh B3aWMOJECHCTBUE
MEXIy Y4aCTHUKaMH 00pa30BaTeILHOTO MPoIiecca, B TOM YU CIIe CHHXPOHHOE U (KJTH)
ACUHXPOHHOE B3auMoJielicTBHE MocpeacTBOM ceTu "HMuTepHeT"; huKcupoBath XoA
00pa3oBaTeILHOTO MpoIlecca, Pe3yJbTaTOB MPOMEKYTOYHONU aTTECTAIIMH IO JUCIIH-
IUTMHE W Pe3yJbTaTOB OCBOEHUSI 00pa30BaTEIHLHOM IPOTrPAMMBI; OPTaHU30BaTh MPO-
1ecc 00pa3oBaHUs MyTEM BU3yalM3allMi U3ydaeMon HH(pOpMaIuy mocpeICTBOM HUC-
MOJIb30BAHUS MPE3EHTAIUH, YUeOHbIX (PHUIIEMOB; KOHTPOJIMPOBATh PE3yIbTaThl 00Y-
YEHUS Ha OCHOBE KOMITBIOTEPHOTO TECTUPOBAHHS.

11.1 [lepeuens nuuen3uonnoro I10.

Ne | HamumeHoBaHue KparTkoe onucanue
Microsoft Windows OmnepalnmoHHas CUCTEMa
2 | CucreMa TECTUPOBAHMUS TectupoBanue
INDIGO

3 | Microsoft Office (Bxatouaer | [TakeT OQHCHBIX MPUITOKEHUI
Word, Excel, PowerPoint)
4 | ABBYY FineReader 14 PacriosnaBanue Tekcra

11.2 Ilepeuens cBoOoaHO pacnpocTpansemoro 10

\ Ne \ HaumeHoBaHue \ Kparkoe onucanue
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| 1 |Gimp | Tpaduraecknii peakTop

11.3 Hoctyn k cetn HTEpHET

Hoctyn k cet UHTEepHET, TOCTYI B 3JIEKTPOHHYIO0 HH(POPMAIIMOHHO-00pa3o0-
BaTEJbHYIO CPEely YHHUBEPCUTETA.

12 MaTepuaJibHO-TEXHUYECKOE OOecredeHne AJsi 00y4eHus: 1o
TUCUHMILTIMHE

HHaHI/IpyeMBIC IMOMCIICHUS OJIA IIPOBCACHUA BCCX BUAOB y‘I€6HOﬁ ACATCIIBHOCTHU

No HaumeHnoBanue nmoMeuieHuii i NpoBeJeHUs1 BceX BU- | Ajpec (MeCTONO/I0KeHUe) MOMeLeH il 1JIs1

/o | /0B yueOHO¥ JAesiTeIbHOCTH, PelyCMOTPEHHOM yued- NpPoBeIeHUsT BCeX BU/IOB y4eOHOM esATelb-
HBIM IIAHOM, B TOM 4HCJIe, IOMEIeHHH JIA cCaMOCTOosI- HOCTH, IPEYCMOTPEHHOH Y4eOHBbIM IJIa-
TeJILHOH padoThl, C YKa3aHUEM NepevyHsi 0CHOBHOI'O HOM ( B cilydae peaju3anuu oopa3oBare/ib-
000py10BaHUsl, y4eOHO-HATJISIHBIX MOCOOUIA M UCNOJIb- | HBLIX POrPaMM B ceTeBOii (hpopMe 10MOTHU-
3yeMoro nNporpaMMHOro odecreveHust TeJILHO YKa3bIBA€TCSl HAUMEHOBAaHHe Opra-
HHU3ALMH, C KOTOPOIi 3aKJII04€H IOTOBOP)
1 [Tomemenune Ne 110 3P, mocamounbix MmecT — 96; mio- 350044, KpacHonapckwuii kpaid, T. KpacHonap,
maap — 79,9 KB.M; IOMELIEHNE AJIs1 TPOBEAECHUS 3aHATHI yi. uM. Kanununa g. 13

JICKODMOHHOI'O THUIIA, 3aHATHI CCMHHApCKOro Tvma, rpynro-
BbIX 1 THANBUAYAJIbHBIX KOHCYHBT&HHﬁ, TCKYILICTO KOH-
TPOJIA U HpOMe)KyTO‘IHOﬁ aTTCCTAalluu. .

CIIeLHAT3UPOBaHHAs MeOelb
(yueOHast nocka, yueOHasi MeOerb).
TEXHUYECKHE CpeACTBA 00y4eHuUs1, HAOOPbI JEMOHCTpaIH-
OHHOTO 000pY/IOBaHUs U Y4eOHO-HATIISIHBIX TOCOOUI
(HOYTOYK, IPOEKTOP, SKpaH);
nporpammiuoe obecreuenne: Windows, Office.

ITomemnienne Ne 112 3P, mocamouHbx Mmect — 96; 1mw10-
manp — 49,7 KB.M; IOMELIEHNE AJIs1 TPOBEACHUS 3aHATUI
JIEKIIMOHHOTO THIIA, 3aHATHI CEMUHAPCKOTO THIIA, TPYIIIO-

BBIX ¥ HHAWBHUIYATbHBIX KOHCYJIBTAINH, TEKYIIET0 KOH-
TPOJISI U IPOMEXYTOYHOH aTTECTAIHH. .

crenHanu3upoBaHHas MeOelb
(yueOHast nocka, yueOHas MeOeb).
TEXHUYECKHE CPeACTBA 00YUeHNUs, HAOOPHI IEMOHCTpAIlH-
OHHOTO 000pY/IOBaHUs U Y4eOHO-HATIISIHBIX TOCOOUI
(HOYTOYK, IPOEKTOP, SKpaH);
nporpammuoe obecrieuenue: Windows, Office.

ITomenienne Nel18 3P, mocamodHbIX MecT — 16; IIomans
— 19,6Mm?; JTaGoparopust "Arpobuonorndeckas” (kadenpbl
(¢u3nonIorNy ¥ OMOXVMHUHU PACTCHUH) .

naboparopHoe o6opynoBanue (mkad madoparopHbrii — 1
IIT.; TEPMOCTaT — 2 TIT.;);
CHennanu3upoBaHHas MeOeh
(yueOHas nocka, yueOHas MmeOeb).
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n/m

HaumeHoBaHue moMeleHU 1JIs1 MpoBedeHUsI BceX BH-
JA0B YueOHOH /1esiTeIbHOCTH, IPeyCMOTPEeHHOM y4e0-
HBIM ILIAHOM, B TOM YHCJI€e, IOMeIeHu i 1JIs1 CaMOoCTOos-
TeJIbHOM PadoThl, ¢ YKa3aHHeM NepedHsi 0CHOBHOIO
000py10BaHUsl, y4eOHO-HATISIHBIX MOCOOUI M UCIIOJIb-
3yeMOro NporpaMMHOro odecreveHus

Anpec (MecTONoOI0KeHNEe) TOMelleH il 1151
NpoBeJAeHUs BCeX BUIOB y4eOHOMH AesiTelIb-
HOCTH, IPelyCMOTPEHHOH Yy4eOHbIM IJIa-
HOM ( B ciIydae peajiu3aliiu o0pa3oBareJib-
HBIX IPOTPaMM B ceTeBoii ¢popMe 10MOTHH-
TeJIbHO YKa3bIBaeTCsl HAMMEHOBAHUE Opra-
HHM3ALMHU, C KOTOPOIi 3aKJII04YeH J0r0BOp)

ITomemenue Ne107 3P, mocamoyHbIx MecT — 25; TuIonaab
— 39,3m?; JTabopatopus "ArpoHomuueckas” (kadeapsl
(bu3HoNIOrMK 1 OMOXUMUU PacTeHHUH) .

XOJOAWIHHUK — | mT.; mabopaTopHOE 000pyHOBaHHE
(obopymoBanme maboparopHoe — 10 mT.;
MHUKpOcKor — 1 1mT.; mkag nmadopaTtopHsrii — | mr.;
BEChl — 2 IIIT.; aHAJINW3aTop — 1 WT.;
HOHOMEp — 2 IIT.; AUCTWLIATOP — | WIT.;
neHTpudyra — 2 wr.;0yp — 1 wr.;
reneparop — | wr.; ocuuiorpag — 1 wT.;
TepMocTaT — 3 WIT.;);

TEXHUYECKHE CPeACTBA 00yUeHUs (HOyTOyK — 1 mIT.;
nuOm — 1 IWT.; KOMIIBIOTEP NEPCOHAIBHBIA — 1 1IT.);
CreuaIn3upoBaHHas MeOenb
(yueOHast mocka, yaeOHass MeOeIb).

TTomemenne Ne 226 I'VK, nocamounsix mecT — 16; mio-
maas — 35,9 KB.M; IOMEIIEHNE IS CAMOCTOSTECIIbHON
paboTEI.

TEXHUYECKHE CPeICTBA 00yUeHHUS (KOMITBIOTED
MepCOHANbHbBIN — 13 mT.);
Joctyn k ceth «VHTepHeT»;
JOCTYII B 3JIEKTPOHHYIO HH(GOPMAMOHHO-00pa30BaTeb-
HYI0 Cpefy;
nporpammuoe obecrieuenne: Windows, Office;
CIeHATN3UPOBAHHOE JIMLICH3NOHHOE U CBOOOAHO paclpo-
CTpaHseMoe IporpaMMHOe obecriedeHre, IpeIyCMOTPEeH-
Hoe B paboueil mporpamme;
CIeHaT3upOBaHHas MeOelnb (yueOHast MeOeb).

350044, KpacHonapckuii kpaid, r. Kpacnoznap,
yi. uM. Kanununa g. 13
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