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Pabouast mporpamma aucturuimabl « DU3HOTIOTHS W OMOXUMUS PACTECHUN)
COCTaBJICHA B COOTBETCTBUU ¢ DenepalibHbIMU TOCYJaPCTBEHHBIMU TPEOOBAHUSIMU
K CTPYKTYp€E MPOrpaMM MOJATOTOBKHA HAYYHBIX U HAYYHO-TIEJarOTMYECKUX KaJIpOB B
aCIMpaHType, YCIOBUSM HX pEaIU3alii, CPOKAM OCBOCHHSI ATHUX IPOTPaMM C
y4€TOM pa3uyHbIX (QopM oOydeHus, oOpa30BaTEIbHBIX TEXHOJOTUH U
OCOOEHHOCTEM OTIENbHBIX KATErOpHil aCHUpPAHTOB, YTBEPKICHHBIMU IMPUKA30M
MununctepcTBa oOpazoBanus U Hayku Poccuiickoit ®@enepaniun ot 20 OKTAOps
2021 1. Ne 951.

ABTOD:
1.0.H, mpodeccop, 3aBe Ay

kadenpoit Gpu3noNIOrUu U i A
OMOXMMHUU paCTCHUM ‘{7 IO.I1. ®enynos

Pabouas mporpamMma o0Cyk/IeHa U PEKOMEHJOBaHA K YTBEP)KICHHUIO PEIICHUEM
kadenps! puznonoruu u onoxumun pactennii ot _30.05.2022 r., mpoTtokomn Ne 9.

3aBenytouuid kadenpoit i #
1.0.H, npodeccop, ‘{7 IO.II. ®enynos

PaGouas nporpamMma ogo0peHa Ha 3acelaHid METOIUIECKON KOMUCCHH (paKyIbTeTa
arpOXMMUH U 3alIUThI pacTeHui, mpotokoi oT 08.06.2022 r. Ne 10.

[Ipencenarens

METOANYECKON KOMUCCHH i e

K.0.H., IOLIEHT o 0(6 H.A. Mockanéga
7

PykoBoaurens

IIPOrPaMMEbI aCTTHPAHTYPBI i
1.6.H, mpodeccop, g) 10.I1. ®enynos




1. IlepeyeHb coKpalleHHHd, UCIOJb3yeMbIX B TeKCTe padoueit
MPOrpamMMbl TUCUUILIAHBI

— IIA — mporpaMmma acnupaHTypbl

— 3.€. —3a4yeTHas eINHUIA

— O@OI'T- denepanbHble TOCYAAPCTBEHHBIE TPEOOBAHUS
— OC —o1eHOYHbIE CPE/ICTBA

— Ilp — npakTUyeckoe 3aHATHE

— Jlab — nabopatopHoe 3aHsITHE

— Jlek — nexuun

— CP — camocrosrensHas padbora

2. lleqb u3yuyeHusl TUCUUIJIHMHBI

Heabro ocBoeHUS TUCUUTIIUHBI « PU3HOTOTHA U OMOXHUMHUS PACTEHUI»
ABJIAETCS] (POPMUPOBAHUE Y ACTUPAHTOB CUCTEMHBIX MTPEACTABICHUNA O
B3aMMOCBS3M META0OJINYECKUX MIPOLECCOB B PACTEHUH, O KOMITJIEKCHOM BJIUSHUU
(akTOpOB BHEIIHEN CpeJibl HA KU3HEACITEIbHOCTh PACTECHUN, YMEHUN IPUMEHSATH
TEOPETUYECKUE 3HAHUS K PELICHUIO IIPAKTUYECKUX 3a/1a4, CBA3aHHBIX C
yIpaBjIeHUEM (PUTOLEHO3AMH.

3. TpeOGoBaHusI K pe3yJbTaTaM OCBOCHUS JUCIHHUILJINHbI

B pe3yabTate udydyeHusi IMCUMILUIUHBI, ACHUPAHT JI0JI2KEH:

3HATB: COBPEMEHHBIE MPECTABICHUS O IIIaBHBIX (PU3NOIOTHUECKUX
Mpolieccax B PACTCHUSX; MPUHIIUIIBI U MEXAHU3MBbI BIIHSHUS PETYJIUPYEMbIX U
HEPETYJIUPYEMBIX (DAKTOPOB BHEIITHEN Cpe/ibl HA OCHOBHBIE (PU3MOJOTUUECKUE
MPOIIECCHl B PACTCHHH; PUHIIMITBI TUTAHUPOBAHUSI UCCIIEIOBAaHUI B 00J1aCTH
(bu3noa0oruu 1 OGMOXMMHUU PACTEHUM.

YMeTh: oCyLIECTBIATh COOp, aHAIN3 HAYYHO-TEXHUYECKOW HH(pOopManuu,
OTEUYECTBEHHOT'O 1 3apy0OEKHOTO OTBITA IO TEMATHKE UCCIICIOBAHUS B
bU3MONIOTHN ¥ OMOXUMHUU PACTEHHUH,; CAMOCTOSITEIBHO OCYIIECTBIIATh HAydHO-
HCCIIEIOBATENbCKYIO JEATEIBHOCTh B 00J1aCTH (PU3HOJIOTHH U OMOXUMHM pacTCHUHN
C MCTIOJIb30BAaHMEM COBPEMEHHBIX METOJIOB UCCIICI0OBaHNS U HH(POPMAITMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTHI; NCTIOJIb30BaTh TEOPETUUCCKUE 3HAHUS JITIS
OIICHKH (hPM3HOJTOTUUYECKOTO COCTOSIHUS PACTCHUM U IPUHSATHS YIIPABICHUECKIX
pELICHUM.

Baaaern: coBpeMeHHBIMU OMO(DHU3NICCKUMHU U OMOXUMHYECKUMH METOAaMHU
WCCJICIOBAHMSI PACTEHUMN ISl pEIICHUS TPAKTUYECKUX 3a7a4 (PU3UOTIOTHU
pacTeHu; HaBbIKAMH MOJATOTOBKH Y4€OHO-METOIMUECKIX MAaTePHAJIOB U
MPOBENCHUSI YICOHBIX 3aHATUM 10 (U3UOJIOTUN U OMOXUMUU PACTCHUH.



4 Oobem qucuumuinHbl (144 yaca, 4 3a4eTHBIX eIHHHIIBI)

Bunsr yae6Hoi paboTh Obmem, gacos
Ounas
KonrakTHasi padora 46
B TOM YHCJIE:
— ayJMTOPHAs I10 BUJAM Y4EOHBIX 3aHATHI 46
— JIEKIINHA 24
— MpaKTHYecKue (J1a0opaTopHbIe) 22
— BHEAYJUTOPHAs 3
— 3a4eT
— DK3aMeH
— KOHTPOJIb 36
CamocrosiTesibHas padoTa 62
B TOM YHCIIE:
— MPOYHE BUJBI CAMOCTOSITEILHON pabOTHI 62
‘ HUToro nmo gucuuiinue ‘ 144/4

5 Conep:xanue JUCUUILIAHBI

1o uroram n3yyaeMoro Kypca o0ydarommecs CJarT KaHIUIATCKANA IK3aMeH,
JTUCIMILIMHA U3y4yaeTcs Ha 2 Kypce, B 4 cemecTpe.

Copaep:xaHnue u CTPYKTYpPa JUCUMILIMHBI 110 04HOI opme o0yueHust

Buasbi yueOnoii padorsl,
BKJIIOYast
CaMOCTOATEIbHYI0
padoty
Ne Tema. g CTYACHTOB
U TPY/10€MKOCTb (B
n/n OCHOBHBIE BOITPOCHI. = aacax)
@)
IIpak- | Camo-
Jlex- | Tudec- | cros-
UH KWe  |TelbHas
3aHTHs | paboTa
Metomoiornyeckue BONPOCHI  (PM3HOJIOTHM U
OMOXMMHMM PACTEHMI. OOBeKTHl OUOXUMHUU U
¢u3monoruM  pacTeHUl -  JyKapHOTHYECKHe
dororpodHEIE OpPTaHU3MBI. YHUKaITbHBIE
1 0COOEHHOCTH pACTHTEIBHOrO opranuszma: ¢oro- u | 4 2 4
aBTOTPOPHOCTh. ABTOTPO(HOCTH B  OTHOILEHUU
YCBOEHHMsI MHUHEpalbHBIX 3JeMeHToB. Crernuduxa
00OMeHa 3eJICHBIX PACTEHHI 10 CPABHEHUIO C IPYTHMHU
OpraHu3MaMH.




/a

Tema.
OCHOBHBIE BOIIPOCHI.

Cemectp

Buasbi yueOHoii padorsl,
BKJIIOY s
CaMOCTOAITEJIbHYIO
padory
CTY/ICHTOB
H TPYA0EeMKOCTh (B
yacax)

[Ipak- | Camo-
Jlek- THYEC- | CTOS-
U KU€  |TenpHas
3aHATUS | pabora

KocMmuueckast poib 3€JI€HOr0 pacTeHUs. 3HayeHUe
¢$oT0oaBTOTpOOB B CO3MAHMM M  IOJICPKAHUU
ra3oBOro cocTaBa arMOC(Epbl, BOJHOTO, TTOYBEHHOTO
Y KJIIMMAaTUYECKOT0 pexuMa Ha ruiaHere. Opranuzanus
U KOOpAWHAIUS (PYHKIIMOHATBHBIX CHCTEM 3€JICHOTO
pacteHusi. DUBUKO-XMMUYECKHM, 3KOJIOTUYECKUUA U
SBOJIIOIIMOHHBIA aCIEKThl. DHU3HOJIOTHS U OHOXHUMMUS
pacTeHuil — TEOpEeTUYECKasi OCHOBA PaCTEHUEBOACTBA
u HOBBIX oTpaciien OMOTEXHOJIOTHH.
MeToIOJIOTHYECKHE  OCHOBBI  HCCICHOBAaHUM B
onoxumun u ¢pusnonoruu pactennid. Crnenupudeckne
METOJbl OMOXMMHH W  (DU3UOJIOTMH  PACTCHHUM.
Coueranue pa3IMYHBIX YPOBHEW HCCIEAOBAHUS
(cyOKIJIETOUHBIH, KJICTOYHBIH, OpTraHU3MEHHBIH,
OMOLIEHOTUYECKU) B OMOXMMHM U  (PU3HOJIOTUU
pacTEHUN.

OcHoOBHbIE KOMIIOHEHTBI PACTUTEJILHOTO
opranu3Ma ¥ HX (QYyHKUHH. YTIeBoabl.
OcoOeHHocTH cocTaBa M MeTadoJM3Ma YIJIEBOJOB
pactenuii. MoHocaxapuabl, HX CTpyKTypa |
B3aMMOIIPEBPALICHUS,, OCHOBHbIE IMPEICTABUTEIH.
MoHocaxapa, kak cyOCTpaThl Ui CHHTe3a APYrHX
BEIIECTB. dochopHbie 3¢upsl caxapossl
uHyKJIeo3uaudocdarsl - aKTUBUPOBAaHHBIE (HOPMBI
yriaeBooB. BsaumonpeBpaiieHusi MOHOCaXapuaoB,
MHUMEpH3aINs, aJIb0-KeTOo- U30MepH3alus,
dochomyTasHple peaknuu. TpaHCKETONa3HbIE U
TpaHCaJpJ0Ja3Hble peakuuu. Onurocaxapuibl, HX
COCTaB,C TPYKTypa, OCHOBHbIE IPEICTABUTEIH.
Caxapo3a; JoKanu3alMs €€ CHHTe3a M (DYHKIHH.
[Tonucaxapuapl: cocTaB, TUIBI CBSA3€H, BETBICHUE.
[Tonrcaxapuapl 3anacHble UCTPYKTYpHbIE. CTpYKTYpa
Kpaxmana u ero jerpagamus. OOpa3zoBaHue
KpaXMaJIbHBIX3€PEH B  3aIacalolUX  OpraHax.
Jlumupr. OO0mue CBOMCTBa JIMTTU OB,
KjIaccuukanus, HOMEHKJarypa. HaceblieHHsle u
HEHACHIIIIEHHBIE JKUPHBIE KHUCIOTHI: KiacCU(pUKaIMS,
CHHTE3, KaTaboJIn3M U (QYHKIUH.

Oco0eHHOCTH CTPOEHUS] HEHACBHIIIEHHBIX >KUPHBIX
KHCJIOT pacTeHuil. Penkue KUpHbIE KHUCIIOTHI.




/a

Tema.
OCHOBHBIE BOIIPOCHI.

Cemectp

Buasbi yueOHoii padorsl,

BKJIIOY s
CaMOCTOSITEJIbHYI0
padory
CTYJAE€HTOB
H TPYA0EeMKOCTh (B
yacax)

[Ipak- | Camo-
Jlek- THYEC- | CTOS-
U KU€  |TenpHas

3aHATUS | pabora

Tpurnmuuepuapl u ux GyHKUH. [lonspHBIE TUTUIBL:
dbocho- W TIMKOIUIHILIL, HX POJIbL B OOMEHE.
Crepouspl. OCOOEHHOCTH PACTUTENBHBIX CTEPOUJIOB,
duTocrepuHbl. [ TMKO3UABI, alUIATIUKO3UIbI, YPUPHI
cTepuHOB. buonorndyeckue memOpanbl, crnenuduka
pa3MYHbIX ~ MeMOpaH  pacTUTEIbHOW  KIETKH.
AmuHOKUCHOTHI U Oenku. CTpyKTypa M HOHHBIE
CBOIiCTBa AMUHOKHCIIOT. [IporenHoreHHbIe
AMHHOKHUCIIOTH. AMUHOCOCIUHEHHS, CUHTE3HPyEMbIC
MEPBUYHO M3 MUHEPATHHOTO a30Ta U CUHTE3

AMHWHOKUCIIOT. Peakmun NnepecaMrMHHUPOBAHUA.
KroueBas POJib FHYTaMHHOBOﬁ KHCJIOTBI B
MeTaboau3Me AMHWHOKHCIIOT. CewmelicTBa

AMUHOKHCIIOT, KOTOpbIE MPOUCXOIAT M3 MHUpPYBara,
OKcajoalerara, 2-OKCOTJyTapara, IIHKUMaTa U
npoaykToB mukina KampBuHa. DyHKIIUH CBOOOIHBIX
AMUHOKHUCJIOT U aMHMHOKHCIIOT B COCTaBe OEJIKOBBLIX
MOJIEKYJI. Peakmun JI€3aMUHUPOBAHMS n
JeKapOOKCUITUPOBAHUS AMHUHOKHCJIIOT.
AMUHOKHCIOTHI Kak cyOcTpaThl CHHTE3a JPYTHUX
a30TCOJIepHKAIIUX COETMHEHUN. HebenxoBrle
aMUHOKHCIIOTHl pacTeHui. IlepBuunHas cTpykTypa
MOJ'IeKy.]'II)I IIOJIUIICIITU A (HGHTI/IHHaH CBSI3b. C- 158 N-

KOHEI[ MOJIUTIENITH/IA). OubprnspHbie u
I00YIISpHBIE OeJKu. Nonnbie CBOICTBa
MOJUTIENTH/IOB: pKa MOHOTEHHBIX TpyIIL,

M303JIEKTpUYECKasl TOYKa. OJIEMEHThl BTOPHUYHOMN
CTPYKTYpbl O€NKOB - o-CHHpalb M B-CTPYKTypa.
Tpernunass M deTBepTHYHAs CTPYKTypa OEIKOB.
Jucynbpuanble ¥ BOJOPOJHBIE CBSI3U, WOHHBIE HU
ruipo@oOHble B3auMojaeicTBus. Ponb OTAEnbHBIX
AMHHOKHUCIIOT B 00pa30BaHUU U MOJICPKAHUT
MIPOCTPAHCTBEHHOU CTPYKTYPhI OEITKOBOW MOJIEKYJIHI.
benkoBble kommiiekcel. [loHsiTHe CcyOBEIUHUIIBI.
@yHKIMOHATbHAs Kiaccuukamus OeiIKoB.
Hyxneotuas! 1 HykJIenHOBBIE KUCIIOTHIL. [1yprHOBBIE
NUPUMHUJIMHOBBIE ~ OCHOBaHMA.  Hykineo3unbl U
HYKJICOTUABL:  CTPYKTypa,  CHHTE3,  (YHKLHUH.
Hyxneoszuanonudocdartsr. [uknuyeckue
HYKJICOTHIbI M UX poiib. HykiieoTnabie KohepMeHTHI




/a

Tema.
OCHOBHBIE BOIIPOCHI.

Cemectp

Buasbi yueOHoii padorsl,

BKJIIOY s
CaMOCTOSITEJIbHYI0
padory
CTYJAE€HTOB
H TPYA0EeMKOCTh (B
yacax)

[Ipak- | Camo-
Jlek- THYEC- | CTOS-
U KU€  |TenpHas

3aHATUS | pabora

U IEPEHOCUYMKHU COEAMHEHUN, UX OCHOBHBIE THUIIBI U
O6uonornyeckoe 3HaueHue. HykieMHOBBIE KHCIOTHI:
NEepBUYHAs CTPYKTypa, HYKJICOTUAHBIH  COCTaB.
Bropuunas u tpernunas crpykrypa JHK. Ctpykrypa
PHK. Tunet PHK (urdopmarmonHast, TpaHCcOpTHAS,
pubocomanbHast). BemectBa cnenuain3upoBaHHOTO
oOMeHa  pacTeHHM  (BTOpUYHBIE  METAOOJUTHI).
OCOOEHHOCTH COEAMHEHHMH, KOTOpble OTHOCAT K
BTOpUYHBIM  MeTabosuTaM. (OCHOBHBIE  KJacChl
BTOPUYHBIX META0O0JIMTOB: CTPOECHUE, KIACCUPUKALIHS
U paclpocTpaHeHHe. AJIKaTIONIbl: MPOTOATKAIOUIbI,
IICEBI0AIKAIONbI, ICTUHHBIE anKanouasl. OCHOBHbIE
Ipynnbl  UCTHHHBIX — ajkainouzoB. M3ompeHoumas
(reprieHoubl). OCHOBHBIE TPYNIBI H30IPEHOUIOB
(MOHO-, CECKBU-, IU- TpU- U TETPATEPIECHOUDI,
MIOJINMEPHBIE U30TPEHOUIBI). KaporuHonnsr:
XUMHYECKass MpUpoJa U CTpoeHue, (U3HKO-
XUMHYECKHE CBOMCTBA. DEHOJIBHBIE COEIMHEHHS.
OcHoBHbIE  Trpymnibl  (EHONBHBIX  COEIUHEHUN
(peHoTOKHCTOTHI, (HEHUIMPONAHOUIBI, CTUIHOCHBI,
dbraBoHOMUIBI U N30(TABOHOUIBI,

HOJMMEpHbIE (PEHOJIbHBIE COeAMHEHUs). MUHOpPHBIE
KJIacChl BTOPUYHBIX MeTabonutoB. HebenkoBbie
AMUHOKHCIIOTHI, LIUAHOTEHHBIE TJINKO3U/IBI,
cepocoieprKallie MIMKO3Uabl (TITF0KO3UHOJIATHI),
pacTuTeNbHbIE aMUHBI, HEOOBIYHbIE JTUMHIbI (KUPHBIE
KHCJIOTHI, [IMAHOJIUTIHIBI ), OeTalnHEI,
MOJIMALETUIICHOBBIE ~ IIPOU3BOJHBIE,  AJIKaMUBbI,
THOpeHbl. OCHOBHBIE TPEIACTABUTENN BTOPUYHBIX
COEIMHEHUI Ka)KJIOT0 KJIacca M UX pacIpOCTpaHEHUE
cpenu pacteHuid pasHbIx BuaoB. [lytu OuocuHTe3a
OCHOBHBIX  KJAaCCOB  BTOPUYHBIX  METaOOJIUTOB.
[IpeniecTBeHHUKU OuocuHTe3a BTOPUYHBIX
MeTa00IUTOB. TOYKM «OTBETBJIEHUS» BTOPHUYHOTO
MeTabonu3smMa OT  HEepBUYHOro.  Moaudukanun
BTOPUYHBIX  METa0OJIMTOB  (TJIMKO3UJIMPOBAHUE,
TUIPOKCHIINPOBAHUE, METOKCHJINPOBAHHUE,
METWIMPOBAHKE). DH3UMOJIOTUSI CUHTE3a BTOPUYHBIX
MeTabomnuToB. OCHOBHBIE ()ePMEHTHI OMOCHHTE3A




/a

Tema.
OCHOBHBIE BOIIPOCHI.

Cemectp

Buasbi yueOHoii padorsl,

BKJIIOY s
CaMOCTOSITEJIbHYI0
padory
CTYJAE€HTOB
H TPYA0EeMKOCTh (B
yacax)

[Ipak- | Camo-
Jlek- THYEC- | CTOS-
U KU€  |TenpHas

3aHATUS | pabora

AJIKaJIOU/10B, U30IIPEHOUIOB, (eHOIBHBIX
COCIMHEHNH, WX XapakTepuctuka. JlyOnmpoBanue
nyTeun CHHTE3a BTOPUYHBIX METa0OJIUTOB.

HemeBanoHaTHBIN NyTh CHUHTE3a W30MPEHOUAOB, €r0
JoKanmu3ays 1 3HaueHne. DepMeHTH U MEXaHU3MBbI
ux JedcrtBus. XapaKTepucTUKa (EpMEHTOB Kak
BBICOKOCTICITUATN3UPOBAHHBIX OEeIKOBBIX
KaTaJn3aTtopoB. Anudaruyeckas U MPOCTETUYECKas
yactu pepmenrta. Kopakropsl ¢pepMeHTHOI peakuuu.
OHepreTuyeckas OCHOBAa KaTajlu3a: aKTUBHBIA LIEHTP
depmenra. CrnenupuaHOCTh NEHUCTBUS (PEPMEHTOB.
®epmenTHass  kuHeTHKa.  DepMeHT-CyOCTpaTHBIM
KOMILJIEKC. VYpaBHeHHE Muxasnuca-MeHTeH.
Bemnuunasl KM 1 Vmax, ux Onosoruueckuil cMuici.
Wurubuposanue ¢epmentoB. [leiicteue pH wu
TEeMIepaTypbl Ha CKOPOCTb (DEpPMEHTHOW peakluu.
KoHkypeHTHOE, HEKOHKYpPEHTHOEe W HeoOpaTtumoe
UHTUOMpOBAHUE. MexaHU3MbI perysnum
(epMEHTHOI aKTHBHOCTU. Perynsimus mo NpUHIHITY
oOpaTHOW CBSI3U: AaKTUBALMsg W HWHTUOWpOBaHUE.
Anmocrepudeckas — perymsanus.  MHmykmus — w
penpeccusi cuHTe3a. M303uMbI U KOH(OpPMEpHI.
PerynupoBanue ¢ yuactuem npoTenHKHHA3.

PacturenbHass kierka. OCOOEHHOCTH CTpPOEHUS,
CTpYKTypHass M  (YHKIMOHaJbHas OpraHU3alus
pactutenpHOW KieTkd. CumOMOreHHas TrHIOTe3a
BO3HMKHOBEHHsI  PACTUTENBHOM  KIETKU. Snapo.
OcCOOeHHOCTH ~ OpraHM3alud  SJIEPHOTO  T'€HOMa
pactenuii. CTpyKTypa TE€HOMa, TMOJUMOPPHU3IM
pacturensHoi JIHK. KommitHOCTH pa3HBIX I'€HOB U
yuactkoB /IHK. Ilnactuanas cucrema. Tunel mnactu,
0COOEHHOCTH CTPOEHUS, OHTOreHe3. ['eHoM miacTus.

IIpokapuoTnueckue YEPTHI u KOMMHHOCTh
IJIACTUIHOTO  TE€HOMa. benku, KOJIMpYyEMBIE
TJTACTUTHBIM TEHOMOM. Pazmuoxenune u

HACJIEeN0BAHUE IIAaCTUA. MUTOXOHAPHUHM pPACTEHM.
Oco0OeHHOCTH CTPOEHUSI MHUTOXOHJAPHUI pacTEeHUH.
OCOOEHHOCTH ~ CTPYKTYpPHl ~ MUTOXOHIPHAIEHOTO
resoma pacreHuil. lIpokapuoTnueckue dYepTel H
pa3Mep MHTOXOHAPUAIBLHOIO TI'€HOMAa PAacTCHUM.




/a

Tema.
OCHOBHBIE BOIIPOCHI.

Cemectp

Buasbi yueOHoii padorsl,

BKJIIOY s
CaMOCTOSITEJIbHYI0
padory
CTYJAE€HTOB
H TPYA0EeMKOCTh (B
yacax)

[Ipak- | Camo-
Jlek- THYEC- | CTOS-
U KU€  |TenpHas

3aHATUS | pabora

benku, koaupyemble MUTOXOHAPUAIBHBIM T€HOMOM.
OcoOenHocT cuHTe3a Oeidka B MHUTOXOHIPHUSX.
[lepeHOC ~ TEHETHYECKOTO  MaTepuaga  MEXKIY
opranemiamu. CoBMmecTHas paboTa TpexX T'e€HOMOB.
MeMmOpaHHbIE  CUCTEMBl  PAaCTHUTENIBHOM  KIIETKH.
[Inazmanemma, Tonomact, JDIIP, annapat ['ombmxu.
OcobenHoctu CTPOCHUS MJI1a3MaJIEMMBI.
TpaHCHOpPTHBIE CHUCTEMBI IIa3MaJIeMMbl, POTOHHAs
SHEpreThKa TPaHCMOpPTHHIX cucrteM, H+-AT®daza P-
THUIIA. Oco0OeHHOCTH  CTpOEHHS  TOHOILIACTA.
TpancnioptHbele cuctembl ToHomacta. H+ -ATdaza
V-tuna, nupodocdaraza. DHIOMIAZMATUYECKUN
PETUKYIYM (BP) pacTUTEIbHON KJIETKH.
[llepoxoBarblii u  rinagkuii  OP.  Pasnuunble
(GyHKIIMOHAJIbHBIE YYacTKM pactutenbHoro OIIP.
®ynkuuu O11P.

Ammapar  Tompmxu  (Al).  Crpykrypa  Al.
TpaHcHOpTHBIE BE3UKYJbI, TUKTHOCOMBI, ITYy3bIPbKH.
JIBa  OCHOBHBIX  HampaBlIeHUs  TpaHCHopTa -
na3MajieMma u BaKyOJIb. OcHOBHbIE
TpaHCHOpTUpYEMBIE BenlecTBa. Bakyouns. Jlutnueckuii
W 3amacarolluid TUIbl BakyoJjeil. benkoBble MapKepbl
TUIIOB BakyoJiel. Bo3HMKHOBeHME Bakyosel de novo.
TpaHcnopT BelIEeCTB B 3amacarollie U JUTHYECKUE
BaKyoJil (CIMSIHUE BE3MKYJ, aBTO(arus BE3UKYI).
DOyHKIUH BaKyOJISIPHOM CHUCTEMBI KJIETKH.
[Mutockenmer pactutenbHO KieTku. CTpykTypa
[IUTOCKeNIeTa. AKTUH U TyOyNIWH, UX TOJIUMEPH3aIUsI
u nenosmmMepusanusi, G-aktuH u F-aktuH. benkw,
aCCOIIMMPOBAHHBIE C  ILMTOCKEJIETOM.  YyacTue
aKTHHOBBIX  (DMJIAMEHTOB BO  BHYTPUKJIETOYHBIX
JIBIKEHUSIX. YUacTUe IIUTOCKENeTa B JABUXKEHUU U
3aKpEIuIeHNH opraHesul. Poibs nuTockeneTa B CHHTE3e
LEJUTIONIO3bl.  YUacTue IMTOCKeNeTa B Ipolecce
nenenust  kimetku.  Knerounas  crenka  (KC).
VYrneBoiHblE  KOMIIOHEHTHI  KJIETOYHOM  CTEHKH.
[emtrono3a, reMunemIrOia03bl, MekTuHbL. Kamrosa.
CrpyKkTypHBIE Oenku KJIETOYHOU CTEHKH.
DyYHKIIMOHATIbHBIE Oenku KC: DKCITAaHCHHBEI,
(bepMeHTHI.
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[lepBuynass u BTOpUYHAs KJIETOYHAs CTEHKA.
JIurauHbl, BOCKa, KyTHH, cyOepuH. [lmazmonecmbl
(ILd), ux crpoenne. KommuectBo mimazMoaecM Ha
pasHbIX y4yacTKax KJIETOYHOM CTEHKM U B pa3HbIX
TKaHsX. TpaHCIIOPT BemecTB Mo Iuia3moaecmam. Jpa
TUIA CTPOEHUs KJIETOYHOM CTEHKH y
MOKPBITOCEMEHHBIX pacTeHuid. OO6pa3oBanue
KJIETOYHOM CTeHKHU. buocunres MuKpopuOpuI
HEJUTINIO3 U MX  camocOopka. Posp anmapara
lonppku B OMOCHHTE3€ 3JIEMEHTOB MaTpHKCa.
Oyukuun KC: xapkacHasi, 3allTHas, TPaHCIOPTHAs,
peryJsTopHas, CUTHAJIbHAS. OuurocaxapuHsl.
Onrtorene3 kietku pacreHusi. Craauu OHTOTEHe3a:
JiefieHHe  KJIeTKH, POCT KJIETKM pPAaCTSHKEHHUEM,
muddepeHIMpOBKa, cTapeHne U cMepTh. KieTouHslit
(murotnueckuit) mwmkia, EI'O  ¢a3el.  AmonTos
paCTUTENBHBIX KJIETOK — TpOrpaMMHas THOeNb
kjaeTky. CUTHaJIbl M MeXaHU3Mbl anonro3a. Kietku
pacrenutii in vitro. JlenuddepeHnumaiius pacTUTeIbHON
KJIeTKH in Vitro u (OopMUpOBaHHE MOMYJISALNH
npoiaudepupyomux  kietok.  CTpyKTypHbIE H
(GyHKLIMOHATIbHBIE 0OCOOGHHOCTH KJIETOK PACTEeHHMH in
vitro. ['eTeporeHHOCTh U aCHHXPOHHOCTh TOIYJISIHH
KJIETOK pacTeHWi BHE opraHusMma. 3oiaMpoBaHHBIE
MPOTOIIACThl  KJIETOK pacTeHuil. Fcnonb3oBaHue
KJIETOK pacTeHUH in vitro Kak MOJAEIbHON CUCTEMBI B
(U3NOTOTHUECKUX MCCIIETOBAHHMSIX " B
OMOTEXHOJIOTHH

BuodHepreTuka pacTUTEJBLHOI0 OpPraHu3Ma —
(¢oTocunTes. 3HaueHue ¢dorocunTe3a B
TpaHchOpMAIMK BEIIECTBA W DHEPTHH B IPHPOJIE.
OU3NKO-XUMUYECKast CYIIHOCTb npolecca
doTocHHTE3a W €ro 3HaueHHWE B HHEPIETUYECKOM M
IUTAaCTHYECKOM oOMeHe pacteHus. JIuct kak oprax
¢doTocunTe3A. CTpykTypHO-(PYHKIINOHATHHAS
OpraHu3aIus (OTOCHUHTETHYECKOTO armrmapara.
OCHOBHBIE  ITOKa3aTeNM  ME30CTPYKTYpPHl  JIUCTA.
OJeMeHTBl  CTPYKTYpPhl MOJIEKYJIBI  XJOpoguia,
OTBETCTBEHHBIC 32 ()YHKIIMIO MTOTJIOIICHHSI, 3aITaCaHusI
U IpeoOpa3oBaHus SHEPTUH B poriecce PoTocHHTE3A.
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Ponp kaporuHouzoB B (orocunrese. llepBuunbie
IIPOLIECCHI (dorocuHTe3A, ux CTPYKTYpHO-
¢yHKIMOHaNbHas opranuzanus. llpeacraBienue o
¢dorocunTeTnyecko equHuLe. COBpeMEeHHbIE MOJIENIN
CTPYKTYpPHOM OpraHu3allid peakLUOHHBIX LIEHTPOB
OakTepuii M BBICHIMX  pacTeHUH. MexaHusMm
npeoOpa3oBaHus 3JIEKTPOMArHUTHOM JHEPruM B
SHEPru0 pas3/ieieHHbIX 3apsA0B B (OTOXUMHUYECKUX
LIEHTpax. ONEeKTPOH-TPaHCIIOPTHAS Lenb
¢dorocunTe3a. llukiauueckuil, HEUMKIUYECKUH U
ICEBIONUKINYECKUI AIEKTPOHHBIN TPaHCIIOPT.
Cucremsl peryisanun LUKIINYECKOTO U
HELUKINYECKOIr 0 AIIEKTPOHHOIO TpaHCIopTa.
dotocunTeTHUECKOE PochopuinpoBanre. OCHOBHbIE
TUIIBI, UX (PU3HOJIOTMYECKOe 3HAUYEHHE, MEXaHU3MBbI
PETYJISALINN. MexaHu3msl JHEPreTUYECKOro
CONPSIKEHMS TPAHCIIOPTA AIEKTPOHOB U cuHTe3a ATOD.
KoHeuHble TpOIYKTHI CBETOBOM M TEMHOBOH (a3bl
¢dorocuHTe3a. XUMHU3M MPOIECCOB ACCUMUIISIINU
yriepoja B potocunrese. Mcnosnb30BaHue NpoayKToB
CBETOBOW CTaauU JUIsl ACCUMWIALIMU YIJIEKUCIOTHI.
PyOucko: conmepxkanue  (epMeHTa, CTPYKTypa,
¢yukuun, perymauus. Hukn KanbBuHa, OocHOBHBIE
(depMeHTBl M MEXaHM3Mbl pEryJslud  LUKIIA.
®DoTOIBIXaHUE. OOII-kapOokcuiasa, ee
XapakTepucTuka u Jokanuzaumusa. I[ukn  Xorya—
Cmka—Kapnmiosa, ero (QpyHKIIMOHAIBHOE 3HAYCHHUE.
Opranuzanus mnpolecca acCUMWISIMM B KIIETKax
Me3omia W OOKIaIKH: OCOOEHHOCTH CTPOSHUS
XJIOPOIIJIACTOB U peakuuil porocunreza. doTocunTes
y CAM- pacreHuii: OCOOCHHOCTH OpraHU3AIUH
mpolecca  3alacaHus  SHEpPruM M (UKcaluu
YIJIEKUCIOTEl BO BPEMEHU. TpaHCIOPT NPOAYKTOB
¢doTocHHTE3a U3 XJIOPOILIACTA: YEIHOYHBIE CHCTEMBI
BbIHOCA. MeXaHU3Mbl, KOHTPOJHUPYIOIIHME OOMEH
MeTa0oIUTaMU MEXIY XJIOpOIUTaCTaMu u
uTOIIa3MaTudecko ¢aszoit knetku. [IpeBpaieHus
caxapoB B LHUTOIUIa3ME M IIMTO30JI€; 3allacHblE U
TpaHcoOpTHbIE  (opMbl  caxapoB.  Bxirouenue
yriaepoga B aMUHOKHUCIOTBHL.  ACCHUMUIISIMS
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YIJIEKUCIIOTHI B JiucTe. JleiicTBue BHEITHUX (haKTOPOB
(MHTEHCUBHOCTb M KaueCTBO CBeTa, (OTONEPUOs,
koHuentpauus CO2, O2, temneparypa u Ap.) Ha
dorocunTe3. Paznuune B KpUBBIX 3aBHCHMOCTH
CKOPOCTH acCUMMWJIALMU OT KoHIeHTparuu CO2 u 02
B razosoii cpeae y C-3 u C-4 pactenuii. KBaHTOBBIN
BeIX0Zl (orocunte3a. Tpancmopr CO2 k Mectam
dukcanuu, ponb KapOoaHTHApa3bl. YCTbUYHAS H
KJIeTO4YHast MpoBOoAUMOCTD it CO2 B 3aBUCUMOCTH OT
BHEITHUX ()aKTOPOB U BO3pacTa JIMCTA.

BuosHepreruka pacTUTeIbHOrO0 OpPraHu3sMa -
abIxanue.  @DepMEHTHbIE  CUCTEMbI  JIbIXAHMUS.
I'mukommu3. OcHOBHBIE  (EPMEHTHI CHHTE3a U
TUAPOIN3a caxapo3bl M KpaxMmana. [nmkonus u
rrokoHeoreHe3. OcoOGHHOCTM — TVIMKONIM3a Yy
pacteHnif. OKHCIUTENbHBIH  NEHTO30(oChaTHBIHI
UK, ero perymsiuusa. KommapTmeHTanusi mukia B
KJIETKE U ero poib B MeTabonusme pacteHuil. Lluxi
TpUKapOOHOBBIX KHUCIOT. DEepMEHTATUBHBIE PEaKIUU
u  perymsamus  mukiaa.  OcoOeHHOCTH — IMKJIa
TpUKapOOHOBBIX KHCJIOT B pacTeHMsIX.
I'nmuokcumaTHbIN LIAKJL. I'mnoxcrcomsl 51
TIIMOKCHIIATHBIN LUKIL. JprxatenbHas
AIIEKTPOHTPAHCIIOPTHAS LEIb. Mexanuszm
o0pa3oBaHMsi ~ TPAaHCMEMOPAHHOTO  MPOTOHHOTO
rpajueHTa B IPOLECCE 3JIEKTPOHHOIO TPAHCIIOPTA.
OcoOenHoctu OTL JIbIXaHUS pacTeHUH.
OxucnurensHoe (ocopunupoanne. CoBpeMeHHBIE
MpEACTaBIeHUsT O MexaHuzme cuHTe3a ATO.
DyHKIMHU JbIXaHUs y pacTeHUN.
ONEeKTPOHTPAHCIIOPTHHIE enu 1a3MaieMMbl,
9H/IOIUIA3MATUYECKOI0 PETUKYIyMa, MUKPOTENEL, UX
CTpyKTypa U pyHKuuu. Mi3MeHeHus B MHTEHCUBHOCTH
U MYTAX JIbIXaHUS B OHTOTE€HE3€ W NpHU ACHCTBUU
(haKkTOpOB CpEIbI.

Bonoodmen. KonnuectBo morpebisieMoil pacteHreM
BOJIbI, COIEpKAHKE BOJbI B KJIETKAX, TKAHIX

U opraHax. MoJekyssipHas CTpyKTypa U (pu3ndecKkue
CBOICTBa BOABI. B3anmoneicTBHUe MOJEKYT BOABI U
OouononumepoB, ruaparanus. COCTOSHHUE BOJABI B
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KiIeTke. Bopga, Kak CTPYKTYpHBIM  KOMIIOHEHT
pPACTUTENBHON KIIETKH, €€ yJacTue B OMOXUMHUYECKUX
peaKkusx. TepmonnHamuueckue IIOKa3aTeNH
COCTOSIHUSI BOJBI: aKTUBHOCTb BOJBI, XUMUYECKUN U
BOAHBIM  moreHuuan.  CocCTaBislOLIME  BOJHOIO
NOTEHLIMANa KIJIETKU: OCMOTHYECKUH, MaTpUYHbIN
MIOTEHIM A, IOTEHIIMAJ JaBJICHUs. [ paiueHT BOJHOTO
NOTEHLIMAla Kak JBHXKyLas CWIa IIOCTYIUICHUS U
nepeaBrkeHus: BoJbl. OCHOBHbBIE 3aKOHOMEPHOCTH
IOIJIOUICHUST BOJBI KIIETKOM: B3aUMOCBSI3b MEXIY
WU3MEHEHUSIMHA BOJAHOTO NOTEHIMANIA KIETKH, BOJIHOIO
NOTEHLIMaja pacTBOpa M BOJHOIO IIOTEHLIMANA
JaBJICHUS. AKBarmOpUHBI (OCJIKH BOIHBIX KAaHAJIOB), HX
CTPYKTYypa,  NPUHUMI  paboThl.  AKBalOpUHBI
IJIa3MaJIEMMBI M TOHOIUIACTA, UX POJIb B ITOJACPKAHNN
BOJHOro OanmaHca Bojbl. TpaHcCopT BOJBI 1O
pacreHnio. KopeHb Kak OCHOBHOM OpraH IOTJIOIIEHUS
BOJBL.

MexaHn3M pagualbHOTO TPAHCIIOPTA BOJBI B KOPHE.
Ponp pusomepMbl U DHIOAEPMBI B 3TOM IIpoLiEcCE.
IToctymienne Boabl B cocynbl kcuiemsl. Kennema —
OCHOBHasi TPAHCIIOPTHAst MAarucTpaiab JABUKCHUSA
BOJHOIO TOKa B CHCTEME <«IIOYBA - PACTEHUE -
atMocdepa».  XapaKTepUCTUKA  «HIDKHEr0» U
«BEPXHETO» JBHTaTelIed BOJHOro TOKAa. KopHeBoe
naBieHue. Beinenenue Boabl pacreHueM. I'yrranus,
«u1ay» pacTeHuil. TpaHcnupanus U ee pojb B KU3HU
pacTeHUN. KonunuectBeHHbIe IIOKa3aTeNIN
TPaHCIUpALMU: WHTEHCUBHOCTb, IPOJYKTHBHOCTb,
TPaHCHHUPALMOHHBIN K03 duument. YcrbuuHas u
KyTUKYJIsipHast TpaHcnupanusi. CTpoeHue YCThUI Y
JBYZOJIBHBIX U OJHOJOJIBHBIX PACTCHUHN, MEXaHU3M
YCTBUYHBIX JBUKECHUMN.

ITocTtynienne ¥ TPAaHCHOPT  MHMHEPAJbHBIX
BemiecTB B pacrennn. ConeprkaHue U COOTHOLIEHHE
MUHEPAIBHBIX JJIEMEHTOB B IIOYBE U PACTEHUSX,
KOHIEHTPUPOBAHHUE JJIEMEHTOB B TKAHAX pPaCTEHUS.
DyHKIMOHAIbHAS KJ1accuuKaus AIIEMEHTOB
MUHepajgpHOro nuTaHus. KopeHb Kak opra”
NOTJIOUIEHHS U TPAHCIIOPTA MUHEPAIbHBIX 3JIEMEHTOB.
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[lormomienre MOHOB M HMX TEPEABUKECHUE B KOPHE.
Knerounas crenka kak (asza AJig JBUKEHHUS HOHOB.
[Tonsitue cBobomnoro npocrpanctea (CII): BoaHOE U
nonHaHoBckoe CII, ouenka ux pazmepoB. MexaHu3mbl
noctyrieHuss noHoB B CII u 3HaueHue 3Toro srama
norjouieHus. TpaHCOpT HMOHOB Yepe3 MeMOpaHbI,
JBIKYILIME CHUJIbI TepeHoca MOHOB. I[laccuBHBIM U
AKTUBHBIN TPaHCIOPT HMOHOB. ['paguent
ANEKTPOXUMHYECKOTO MOTEHI[MAaIa HOHOB BOAOPOA —
SHEpreTHyYecKas OCHOBAa aKTHMBHOI'O MEPEHOCAa HOHOB
yepes miazmMaieMmy. Mozenu nocTyrieHus HOHOB B
KOpPEHb, TPAHCIOPT MHUHEPAIbHBIX BEUIECTB B
KCUJeMy. AIOIUIAaCTHBIM M CUMIUIACTHBIM IyTb.
B3auMopeiicTBue U peryisilius CUCTEM TpaHCIOpTa
WOHOB W3 Cpellbl B KOPEHb M 3arpy3Kd KCHUJIEMBI.
Crnenuduka paguanbHOTO TPAaHCIOPTAa MUHEPATHHBIX
aneMeHTOB. CuHTeTHYeckass QyHKIUS KOpHs. CBs3b
MOCTYIJIEHUS U TMPEBpAIIEHUs HOHOB C MpoLeccaMu
IbIXaHusl. Perynsius mocTymieHrus HOHOB Ha YPOBHE
ueiaoro pacteHus. Pomb  makposneMeHTOB. A30T.
OcoOeHHocTH ~ a30THOrO  OOMEHa  pacTeHUuH.
HNcrounnkn aszora uisi pacreHuid. MuHepaiabHble
dbopMbl  a30Ta,  UCMOJB3YEMBIE  PACTCHHUSIMHU.
dusunonoruyeckue

OCOOEHHOCTH TIOCTYIUJICHUSI W BKJIIOYEHHUS B OOMEH
aMMHUAYHOTO M HUTPATHOIO a30Ta. XapaKTEpUCTUKA
CHUCTEM TpaHCIOpTa HUTpaTa M amMMOHHs. BumgoBas
cnenuduKka YCBOGHHS pa3HbIX ¢GopM  a3oTa.
CumbnoTnueckast GuKcamus MOJICKYJISIPHOTO a30Ta:
MEXaHU3Mbl BOCCTAHOBJICHUSI, UICTOUHUKU SHEPTUHU U
BOCCTAHOBUTEIIH. XapakTepucTuka u
(GyHKIIMOHUPOBAHUE HUTPOTeHa3bl. BoccTaHoBIEHUE
HUTpATOB pacTeHussMu. Hutpat- u HUTpUTpeayKTa3a:
CTpyKTypa (epMEeHTOB, IOKAIHM3AIMs, PETYISIusI
aKTUBHOCTH W  cuHTe3a. KOHCTHTyTMBHas U
UHAYIUOeNbHAs HUTPOTEHA3a. Drarnbl
BOCCTAHOBJIEHUS OKHCIIEHHOTO a30Ta M UX PETYJISALUs
B KJIETKE In Vivo. AJbTEpHATUBHBIC MYyTH YCBOCHUS
aMMOHMIHOTO a30Ta; JOKaIU3alus peaklnil B KJIETKE
u XapaKTEePUCTHKA dbepMeHTOB
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(TIIyTaMaTaeruIporeHassl, IITyTaMUHCUHTETA3bI,
IJIyTaMaTCUHTAa3bl). AccuMumsus azora B
XJIOpOIIIacTe, cBsA3b ¢ porocuHTe3oM. [yt ycBoeHuUs
BOCCTAaHOBJIEHHOTO a30Ta y O0OOBBIX. Ypeususl.
3anacHble U TPaHCIOPTHbIE (POPMbI MUHEPAIBHOTO U
OpPraHMYECKOT0 a30Ta B 3aBUCUMOCTH OT HCTOYHMKA
a30THOTO NMUTaHus. HakomuieHne HUTpaTa B TKaHAX U
ero nmynel. KpyroBopor aszora 1o pacTeHHIO,
peyrunuzanus aszora. Cepa. Iloctymienue cepsl B
pacTeHue, peakiMi BOCCTAHOBIICHHS U aCCUMIIIALINM;
anenosuHpochocynbdar (ADC)
docdoanenozundochocynppar (PADC). OcHoBHBIE
COCIMHEHUS CEPHI B KJIETKE, y4acTHE B OKUCITUTEIBHO-
BOCCTAHOBU- TeNlb HBIX peakuusax. [JyTaTuoH,
THOQEPPENOKCUH, (UTOXENATUHBI, UX (YHKIUU Y
pacteHnii. OpraHuyecKkue COEAMHEHUS OKHCICHHOM
CEpBI.

®ocdop. PopMbl MUHEpaNBLHOTO (pocdopa B TKaHSAX,
ux comepxanue W ¢yHKuuu. OcoOeHHOCTH
noctyruieHus pocdopa U TpaHCIOpTa €ro COeTMHEHUN
B pacreHuu. @dopmbl MuHepaiabHOro ¢Gocdopa B
TKaHsX, ux byHKIHN. OcHOBHBIE
dbocdopcoaepxaie KOMIOHEHTHI KJIETKH, UX POJIb.
3amnacHble Gpopmbl pocdopa. KommapTmenTamus
coenuHeHuit  ¢ocpopa.  Ponmp  dochopa B
peryjapoBaHUN aKTUBHOCTH (epmeHnToB. Kanuii.
CopnepxaHue U paclpeelieHue Kalusi B KIETKe,
TKaHSAX M OpraHax pacTeHUs; €ro LUPKYISIIHUS U
PEeYTHIIU3AIHS, XapaKTEPUCTHKA CHCTEM TPAHCIIOPTA
K" ux

¢Gynkiuun B pacrennn. Poms K' B momuepixanun
noTeHMaga Ha MeMmOpanax. Kamuit u romeocras
BHYTPUKJIETOYHOM U TKAaHEBOM cpeabl (MOHHBIN
O6amanc, pH, ocMmoperymauus, THIpaTalus W
KOHpOpManuss MakpoMmoJekyd). Pomp xamms B
perymsimuu - (epMeHTHBIX — cucteM.  Kampuuit.
Hakonnenue, ¢opmbl coennHeHUN, OCOOEHHOCTH
nocTynnenus u nepememenus Ca?* mo pacTeHumio.
KounenTparus u pacnpesneneaue Ca?* B cTpyKTypax
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knetku. CurnambHas pombs Ca®™ XapakrepucTuka
MeMOpaHHBIX cucTeM Tpancriopta Ca?* ocobenHoCTH
X PEeryJsIum i poib B popmuposanun Ca’*curnana.
CrpykTypHast poib KajbliUi B KIETOYHOH CTEHKE.
Marnuii. CopaepkaHue M COCAUHEHUS MarHusi B
TKaHAX pacTenuil. 3amacubie (opmel Mg ero
peyTunau3anus U IMepepaclpesiesieHUe B PacTeHUU.
3nauenne cBasu  Mg?'c  amenosuH(ochatamMmu U
dochopunmupoBanHbiMU caxapamu. OyHKIIUN MarHus
B (hoTocuHTe3e. Maruuii Kak akTUBaTop (EepMEHTHBIX
cucrteMm; poib B cuHTe3e amuHoaumia-TPHK u B
(YHKUMOHUPOBAHUM pPUOOCOM.  MHKpPO3JIEMEHTHI.
CBolicTBa TSKENIBIX METAJJIOB, ONPENEISIIOIINE HX
pons B OTL[ ¢doTocuHTe3a U ABIXaHUS U JOPYTHUX
peaoKC- peakIMsIX.

Keneso: nmocTymHOCTE B IOYBE, BaJEHTHOCTH
norjou@aeMon  (GopMbl,  pOJIb MUKOPH3BI.
OCOo0eHHOCTH MOCTYIUICHUS Kejle3a Y JIBYIOJIbHBIX U
OHOMONBbHBIX  pacTeHuil. CoenuvHEHUs kKenesa,
pacnpezeseHue o KOMIapTMEHTaM KJIETKH U B
pactenuu. Kommiekchl xenmeza B Oellkax peaoKc-
nenei u apyrux ¢epmenrtax. Mens: Conepxanue u
pacmpenelneHne B KIETKE M TKaHAX. YdacTue B
OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX npoueccax
JbpIXaHus U GporocuHTe3a. OyHKINU

IIUTO30JIBHBIX ~ OKcuaa3 (ackopbar-, QeHon-
JUaMUHOKcHa3). Mapranen: AKTHBUpYEMbIE UM
(epMEeHTHbIE CUCTEMBI, €r0 CIIEHU(PUIHOCTD, KaK
kodakTopa. Pors Mn2+ B ¢pyrkumonupoaanu OC-2,
Momu6aen: [ToTpeOHOCTE B 3JIeMEHTE; €ro 3HaueHue
JUISL TPOLIECCOB YTUIIM3allMU a30Ta cpeabl. MonTepuH
u (GyHKIIMOHUPOBAaHUE HUTPOT€HA3BI u
Hutpatpenykrassl. I{uHk: CTpykTypHas poiap B
nojiep>)kaHul  (PepMEHTHOM AaKTHBHOCTH M TIpHU
cuHTe3e  Oenka.  Zn-couepkamiye  (EpMEHTHI:
kapOoaHruapasa, cynepokcuaaucmyrasza (CO/).

bop:  kxommapTMeHTanmus B KJIeTKe;  (OPMBI
coeIMHEHUN. MexaHu3Mbl ydacTus B Pperyisuuu
(Gu3MONOrMUecKux TMpoleccoB U MeTaboiu3ma.
CtpyKTypHasl poib B KI€TOYHOM cTeHke. Hapymenus
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B MeraboiM3Me  pacTeHMH IpU  HEAOCTATKe
MHUKpPO3JIEMEHTOB. DYHKIMU «I10JIE3HBIX» JIEMEHTOB!
HATpUH, XJI0p, KPEMHHUH, KOOAJIBT.

JlanbHUH TPAaHCHOPT M KPYTrOBOPOT BelIeCTB B
pacrenun. TpaHclioKanusa BEIIECTB U3 JIUCThEB B
Ipyrue opraHbl: (DIIO3MHBIE CUTOBUIHBIC 3JIEMEHTHI.
CoctaB  TpaHCIOIUMPYEMBIX  BeEHIECTB  (caxapa,
AMHHOKHUCIIOTHI, TOPMOHBI, HEOPTraHUYECKUE HWOHBI U
Ip.). [Tepensuxenue (hoTOACCUMUITSTOB u3
Me3zodpuia K cocyaaMm (IOAMBI O amnoMIacTy H
CUMILIACTy. MexaHu3Mbl 3arpy3kd  (GIodMbl U3
arorjlacta M cuMmiuiacta. PoJib  compoBOXAarOMUX
KieTok. Tum 3arpy3ku  (JI0d3MBI  y  pacTeHUM
pa3IMyHBIX  CUCTEMAaTUYeCKUMX Tpynmn U ee
3aBUCUMOCTb OT KJIMMATHYECKUX YCIOBUH. MexaHnu3m
nepeaBKeHuss  BemectB 1o ¢uoame.  [lopsr
CUTOBUJHOM TIIJTACTUHKH KaK OTKPBITHIE KaHAJbI.
CkopocTh TepelBIKEHHUsI BellecTB Mo (mosMe; ux
BBITPY3Ka M3 CUTOBHUJIHBIX 3JIEMEHTOB. Bocxomsmuit
TPAHCHOPT BeIECTB 1o Kcuieme. CocTaB KCHUIEMHOTO
sKcydaTa. B3aumMoOCBs3b  TpaHCHOpTa BOABI U
pPacTBOpPEHHBIX BewlecTB No Kcuieme. CkopocTu
TpaHCIIOpTa  BOJABI M OTIEIBHBIX  BEIIECTB.
BzaumopeiictBue (prodMHBIX U KCHIEMHBIX MOTOKOB
A30THUCTBIX BeEHIECTB W HWOHOB. KpyroBopor wu
peyTUiIn3anusi MUHEpAIbHBIX BEIIECTB B PACTCHUH.
OyHKIUOHATBHAS POJIb  ATUX  (U3HOJOTHUUYECKHUX
IIPOLECCOB.

Poct " pa3BuTHe pacTeHmii. O61me
3aKkoHOMepHOcTH pocta. [lokazarenu pocra, S-
00pa3HbIii XapakTep KpHBOW pocTa, ero (asbl.
KOMITIOHEHTBI «KJIAaCCMYECKOro» aHajlu3a pocTra u
MaTeMaTUYeCKUui aHaiu3 mporecca. Tumel pocta y
pactenuii. Opranu3anus MEpUCTeM KOpPHS M CTeOIs.
Poct u nestenpsHOCTE MepucTeM. KieTouHble OCHOBBI
pocra. Pocr pacrenuidi u cpema. BuusHue
TeMIepaTypbl, CBETa, BOJbI, Ta30BOTO COCTaBa
atMocdepsl, dIEMEHTOB MHUHEPAIbHOTO MUTAHHUS Ha
pocToBbIE TMpouecchl. JKU3HEHHBIA UK BBICIIAX
pacTeHHUil. OcCHOBHbIE JTaIlbl OHTOT'€HE3A
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(SMOpHOHANBHBIN, FOBEHUJIBHBIH, PENpPOTyKTUBHBIM,
3peNlocTH,  CTapeHus), HUX  Mop¢OJOrHyecKue,
¢uznonoruyeckue U MeTaboNInyecKue OCOOEHHOCTH.
CocrosHME TIOKOS y pacTeHHMH. Tumbl IOKOSI M HX
3Hau€HUEe I KU3HEACSTEIbHOCTH  PACTEHM.
Mexanusmbl Mopdoreneza pacteHuid. IlosnsgpHOCTB.
Nnaykuus TE€HETUYECKUX IIporpamm,
MOp(OreHeTHYeCKUe TIpaAMeHThl M OpHUEHTalus
KJIEeTOK B IpocTpaHcTtBe.  lLlemoctHocTh U
KOPPEJSITUBHOE B3aUMOJCHUCTBHE OpraHoB.
Perenepanusa. I['opMoHanmpHast peryisiqus pocra u
pa3BuTHs  pacTeHuid. OCHOBHBIE  (DPUTOTOPMOHBI
(ayKCHHBI, TITOKHHUHBI, THOOCPEIUTNHBI, abCIIn30Bast
KHCIIOTa, 3THIEH), MX oOpa3oBaHue, JOKaJlu3alus,
bu3HoIOTNYECKOe JNIEUCTBUE. BzaumoneiictBue
ayKCUHOB M LINTOKMHUHOB, B3auMmonen-cteue AbK u
rub0epe/UIMHOB B Ipolieccax pPeryysluyd TOKOf,
B3aMMOJICICTBUE ITWIEHA C ayKCMHAMM U JIPYTUMH
ropmoHamu. [loHaTHE 00 aHTaroHU3ME U CUHEPTU3ME.
['opMoHanbHBI OanaHc B pPacTeHHUH, IYTH €ro
noanepxkaHus.  PerynsaTtopsl  pocTa  pacTEHHI,
OpaccUHOCTEPOUIbI, KaCMOHOBAasI KHCJIIOTA,
CIMLINTIAT U Jpyrue (eHOJIbHbIE COETUHEHNUS.
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YcToiYuBOCTL PACTEeHHH K He0JaronpuaTHBIM
¢pakropam. Crtpecc u amanTamuss -  oOmas
XapaKTepUCTHKA SIBIICHUH. HeGnaronpustHele
(dakTopbl OMOTHYECKOW M aOMOTHYECKOM MPHUPOJBI.
OTBeTHbIE peakUMHW pacTeHHH Ha  JIeHCTBHE
ctpeccopoB. Crnenuduueckue u HecmnenupuIecKre
peakuuu. Ilpupoga Hecneuuduyeckux peakuui.
CtpeccoBble 6enku 1 ux pyHkiuu. Boausiit nepunur.
Knaccugukanus pacTeHMH MO MX YCTOWYMBOCTH K
3acyxe. Kcepoputel. CrnocoOHOCTE  pacTeHUi
NOJIEP’)KUBAaTh BOJAHBI TOK B CHCTEME: IOYBa -
pacteHue - atMocepa B ycrnoBusix 3acyxu. OakTopsl,
o0ecreynBaoIUe JBUKEHWE BOJBl U3 IIOYBBl B
pacteHue u B aTMocepy 'y  Kcepo(uTOB.
OCMOTHYECKUI U TUAPOCTATHUECKUH MOTEHLHUAIBI Y
pa3HbIX MO  3aCyXOYCTOMYMBOCTH  PACTCHUU.
Perynsauus ocMOTHYECKOTO MOTEHIMAa JABJICHUS C
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IIOMOLIbI0 OCMOJMTOB. XHUMHUYECKass INpupota u
6uocuHre3 ocmouuToB. IlpoTekropHas ¢yHKuUMA
OCMOJIUTOB.  3amura  OelKoB B YCIIOBHUSX
JEeruapaTtaluy nUToruiasMsl. [Ipoaun u nonuons! kak
BaKHEHIne mnporekTopsl OenkoB. Illommamunsl -
IIPOTEKTOPHl HYKJIEUHOBBIX KUCIOT. beramHel u mx
3amTHbIe (QyHKOMH. Benku, cuHTE3Wpyomuecs B
ycinoBusax aeruzaparauuu. Mx samumrtHas pons. C4 u
CAM- tumnel Metabonm3Ma Kak CHCTEMBI SKOHOMHHU
BJard Yy 3aCyXOyCTOMYMBBIX pacTeHUil. Bblcokue
KOHIIEHTpaluu cojiei. Tumsl TOYBEHHOTO 3aCOJICHUS.
l"anmoduter u rimmkodutel. [ToBpexaaromiee aeicTBrE
CoJIeW. Apanrtanus pacTeHUH K OCMOTHYECKOMY U
TOKCUYECKOMY  JCHCTBUIO  COJIEH. Crioco6b1
nojaJepkaHue oBOJHEHHOCTH. OcMoperynsaTopHas u
OPOTEKTOpHAsT (PYHKIUM OCMOJIUTOB. IIpoTekTopHBIE
o6enku (I1b), cuHTe3upyromuecs B pPACTEHUSAX IPHU
coigeBoM crpecce. Munykumsa Ouocuntesa IIb
BBICOKMMH  KOHUEHTpauusMu  conel. @PyHKuu
IOPOTEKTOPHBIX  OEJIKOB. CucremMpl  MOHHOIO
rOMEOCTaTUpOBaHMUs  KieTok. KommnaprMmeHTtanus
WOHOB, DOJb Bakyoiau. Ponp minasmaneMMmsl u
TOHOILJIACTAa B MOJAJIEP)KAaHUU HU3KUX KOHIEHTpaIuil
Na® B uuromnasme mpu  3acojeHuu. Na'-
TPaHCIIOPTUPYIOIIUE CHCTEMbl M HX CBOMCTBA.
Janbuuii pascnopt Na* (ypoBeHb 1IEJI0r0 pacTeHus!).
Crpaterus u3dexaHusi HaKOIJICHHUS] HOHOB B aKTUBHO
METa0OIM3UPYIOIUX  TKaHSIX W  TIeHepaTHBHBIX
OpraHax B YCJIOBMSX 3aCOJICHHMS. OKCTpeMalIbHbIC
TEMIEPATYPHI. Pactenuss ~ kak  JK30TE€pMHbIE
opraHu3Mbl. TeMnepaTrypHble aJanTaluu, CBI3aHHbIE
C U3MEHEHHEM CofiepKaHusi (PepPMEHTOB B KJIETKaX M
uX  HU30(epMEHTHOIO coCTaBa. Ananranuu,
o0ecrieunBaroIue IIOCTOSIHCTBO Km pu
TEeMIIepaTypHbIX caABUTrax. CTPYKTYpHBIE IEPECTPONKH
KJIETOYHbIX ~ MeMOpaH  mpu TEMIEPATYPHBIX
aganTauusax. Poib M3MEHEHUs XMMHYECKOIO COCTaBa
JKUPHBIX KHCJIOT M COOTHOIIEHHS HACBIIIEHHBIX U
HEHACBIIIEHHBIX JKHPHBIX KHCIOT B OOecreyeHuun
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HEOOXOIUMOM TOJBIKHOCTUA JIMITUTHOTO — OHMCIIOS
MeMOpaHBbI IIPH TEMITEPATYPHBIX

aganTanusax. VI3MeHeHHe BS3KOCTH JIMIUAOB U
perynanus  aKTUBHOCTHM  JIOKAM30BAaHHBIX B
MemOpaHax (pepmeHTOB. PoIib M pyHKIHS IecaTypas B
W3MEHEHUU WHJEKCAa HEHACBHIIIEHHOCTH J>KUPHBIX
KHCIIOT npu TEeMIIEpaTYPHBIX ajlanTamusx.
TonepaHTHOCTh  pacTeHUH K  3aMOPaXKUBAHHIO.
[IpenotBpamenue oOpa3zoBaHus JbAa B KieTKax: 1)
nyTeM uXx 00e3BOXKMBaHUA B Xofe (hopmupoBaHUS
KpUCTAJUIOB JIbJJa B MEXKKJIETHUKAX; 2) IyTeM

OuocHuHTE3a OMOJIOTUYECKHX aHTU(PHU30B.
Xumuueckas

npupoaa OMOJIOTMYECKHUX aHTU(PU30B.
MonekynsapHbie MEXAHU3MBI 1504 JIEACTBUSL.
HuskoMonekynsipHble  KpUOMPOTEKTOPBI.  3aKaika
pacTeHuM. N3menenns, MPOUCXOMISIIINE B

pacTUTEIBbHOM  OpPraHW3ME€ B XOJI€  3aKaJKH.
MexaHu3Mbl TOBBILIECHUS

MOPO30yCTOMUNBOCTH pu 3aKalike.
AKTHBUpPOBAaHHBIH KHUCIOPOJ. AKTUBHBIE (DOPMBI
kuciaopona (A®PK): cymepokCHIHBIM — paaukai,
TUAPOKCUII-pajiuKall, CUHTJICTHBIN KHUCJIOPO/I.
MexaHu3MBbl 50,4 o0Opa3oBaHwUsl. Bxnag
doTocuHTeTHUECKOM U apixarenpHOM  OTL[ B
TEHEpAlUI0  CYNEPOKCHIHOTO  paaukana. Pomib
BBICOKON MHTEHCUBHOCTH CBETa B
nepeBoccraHoBieHHoctn  OTIL[  xjmopomsactoB U
00pa3oBaHNM CYNIEPOKCUAHBIX paauKaioB. ['eneparus
A®K npu crpeccax. Tokcuueckoe neiictBue ADK;
CTUMYJISILIUSL TEPEKUCHOTO OKUCJIEHMS JIMIHJIOB.
MexaHu3MBbl 3alUTHl pacTeHuil oT u30biTka ADK.
[Tytu mpenoTBpamenus oopazoBanust ADK B kieTkax
pacTeHHH. AHTHOKCHUIAHTHBIE CUCTEMBI KIJIETKH:

acKopOaT-TIIyTaTHOHOBBIM LUK, TOKO(EpOoJL.
AHTHOKCUJAHTHBIE  (DEPMEHTATUBHBIE  CHUCTEMBI.
CemencTBO CYNEPOKCUAAUCMYTA3.

Ackopbarnepokcuiasa, KCaHTOQMILIBHBINA UK U Jp.
AHOKcuss M Tumnokcus. Pacrenus, ycroilumBble K
HEJOCTaTKy KHclopoa. Ponb riamkonmsa B aiantanun
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pacTeHHUi K HEAOCTaTKy KHCIOpoaa. AHAaTOMUYECKUE
0COOEHHOCTH pacTEeHUll, YyCTOMUYMBBIX K AHOKCUM U
THIIOKCHUH - CTpaTerus n30exxanus

aHa’spobuoza. Ponb TOpMOHOB B ajanTanuM K
aHa’poOuno3y. OTBeTHAs peakIys pacTeHUI Ha pe3Koe
CHI)KEHHE COJEp)KaHMs Kuciopoja B cpene. benkw,
oOpa3yromuecs B PacTeHMSIX B XOJE aJanTalud K
HEOCTaTKy Kuciopoja. VX ¢GyHKUMOHAIbHAS POJb.
[TonbITKM MOJTY4YEHUsS] YCTOMYMBBIX K HEAOCTaTKy
kucinopoaa (popM pacteHUd. TOKCHYHOCTH TSKENBIX
METaJUIOB JUIs PAaCTCHUM MX HAKOIUICHUE B TKAHSIX.
MexaHu3mbl  3al0UTBI:  KOMIIAPTMEHTaUus U
HAKOIUIEHHE TSKENbIX MeTaioB B Bakyossix u KC,
Pone  ¢uroxenarunos. BupocneunduyHocts B
YyBCTBUTEIBHOCTH M YCTOMYMBOCTH PACTEHHM K
U30BITKY U HEJOCTATKY TSKEIBIX METAJIOB B CpEe.
duropemenranus.

®utonMMyHHuTET. DUTOMMMYHOJIOTHS KaK COCTaBHAas
yacTh 001Iel UMMYHOJIOTHH. DPYHKIIMM UMMYHUTETA.
Nmmynurter. JIByx(a3HOCTb OTBeTa pPACTEHMH Ha
BHEJI[PEHUE IIaTOTE€HA: pAacClO3HABAaHUE IIATOT€HA U
3alUTHAs peaklus. DIUCUTOPBI, Poip

IIEKTMHOB B Pacno3HaBaHWM. PenenTtop - JuraHaHbId
THUI B3aMMOJEHCTBHSI PACTEHMSI-XO0351MHA U MAaTOT€Ha.
Ponp onMrocaxaprHoB B OTBETHOW PEAKIIMK PACTEHUS
Ha BHezipeHue naroreHa. Hekporpods! u 0uotpodsl -
HU3KO- M BBICOKOCIEIMAIN3UPOBAHHBIE I1ATOICHBI.
JleTepMUHaAHTEI YCTOWYUBOCTH pacTeHui K
MIaTOTeHAM: aHTHOMOTHYECKHE BEI[ECTBA
(puroanexcunsr), MEXaHUUYECKUE Oapbepsl,
ayKcoTpodusi, peakiiys CBEpXUyBCTBUTEILHOCTH U JIP.
JleTepMUHAHTBl MATOT€HHOCTH MHMKPOOPTaHU3MOB:
dakTopsl, CIOCOOCTBYIOLITHE KOHTAaKTy
MUKPOOpPraHu3Ma U paCTEeHHUs, CYIIPECCOPBI

3alUTHOM  peakuuu U TOKCHUHBI;  (haKTOpHI,
o0ecrieunBaroIMe MPOHUKHOBEHHE IMaTOTE€Ha U €ro
NUTaHUe BHYTpU pacTeHus; (bakTopsl,
o0ecreynBaroIue MPeo0JICHUE 3aUIUTHON peaKIuu
pacTeHusl.
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Tum u cTeneHb COBMECTUMOCTH B cHcTeMe: 0OJIbHOE
pacteHue. ['eHeTndeckass IpuUpoAa YCTONYMBOCTH
pacteHnid K  IaroreHam — BeprukanpHas U
TOpU30HTANIbHAS ycTOMUnBOCTH. Teopus Piopa «reH-
Ha-reH». ConpsKeHHas IBOJIIOLINS PaCTEHUS XO3sIMHA
u maroreHa. IlpumoOpeTeHre BHUIIOBOM W COPTOBOM
CIIeLMaIU3aALHN IIaTOr€HOM (MHIYKTOpHO-
cympeccopHas Mojenb Xecca). Poinb BTOpUYHBIX
METa0OJUTOB B BEPTUKAIBHOH W TOPH3OHTAIBHOU
ycronuuBocT. Jlokanuzanus CUHTE3a U HAKOIUICHUS
BTOPUYHBIX METaOOJIMTOB HAa YPOBHE KJIETKH, TKaHHU,
oprasa, 1eynoro pacrenus. CoctaB U XapaKTepUCTHUKa
CMOJI, CIU3eH, KaMeIH, JIaTeKca.

BHemHsiss  cekpenyss BTOPUYHBIX  METaOOJIUTOB.
Crnennanu3upoBaHHbIE OpraHbl CEKPELHH.

CoctaB W  XapakTepuCTUKa J(UPHBIX  Macell.
XapakTepuCcTHKa JOKAIN3alUY CHHTE3a U HAKOTUICHHS
OCHOBHBIX  TPYyHNI  BTOPUYHBIX  METaOOJIUTOB.
3amuTHRle  (QYHKIUMM  BTOPUYHBIX  COEAMHEHUH.
®duroasnekcuHbl. JloKa3aTenbCTBA  JKOJIOTMYECKHUX
(YHKIMI BTOPUYHBIX COETMHEHUI
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Cucrembl peryasinuu (pu3noI0rH4ecKux
npoueccoB. Goroperynsamnus y pacrenuii. OCHOBHbBIE
IIPUHIIMIIBI ¢doTtopenenuuy. Ornnune
(doTopenenTopHbIX KOMILJIEKCOB oT
sHepromnpeodpaszyromux. DOU3NOJOTHUECKH Ba)KHBIE
obyacTu crmekTpa: KpacHas u cusssl. OUTOXpoM U
KPUIITOXPOM, duroxpomHas CUCTEMA.
OU3NONIOTUYECKUE  PEaKIUH,  ONOCPEIOBAHHbBIE
(bUTOXpOMHOIA CUCTEMOM: CBETO3aBUCUMOE
npopacTaHue, JAEdTHOJALUSA, CHHAPOM H30eraHus
tenu. K/JIK-o6patumocTs. @UTOXPOM KaK «BXOIHbIE
BOpOTa» i (POTONEPUOJUYECKOTO  CHUTHAjA.
deHomeHosorusl  (POTONMEPUOAM3MA:  IIBETEHUE U
rpynnsl (GOTONEPUOIUUYECKUX PACTEHUM, pPEeryssius
JaucTonaga, o0pa3oBaHMs IOYEK, Iepexoaa K
cocTosiHUIO Nokosi. Bocnpusitue muubl aH: 3¢ dext
nOpepbIBaHusl HOYM, (UTOXPOM, BHYTPEHHHE YaCHI.
I'opmonanbHass  Teopuss  1uBereHHs  YainaxsHa.
V3MeHeHHs TOPMOHAJILHOTO OanaHca, NpUBOASIINE K
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¢u3nonornueckoMy  OTBeTy Ha  (poTOmepuon.
Perymnsmus pa3BUTHS KIMMaTHYECKUMHU (aKTOpaMu.
Cerb myTel niepeiaun curHaia B kieTke. Bocrpusitue
BO3JICUCTBUI W CUTHAJIBbHBIX MOJIEKYJ. Penentopsl
CTUMYJIOB WU TOPMOHOB, UX JOKanu3auusa. Pomp
ma3maneMMsl. [lepenada curnana. Bzaumopeiictsue
pELenTOpOB ¢ NOCPEAHUKAMU, IEPEAAIOIIMMU CUTHAI,
BTOPUYHbIE IOCPEIHUKH NI€pEJaul CUTHANIA. Y4yacTue
KaJIbIMA B Ilepe/iade curHaiga. Poib KanbMOIynnuHa U
Ca2+-CAM komiuiekca B GOPMHUPOBAHUU OTBETHOMN
peakuuu. Perynsiumss pocta u pa3BUTUSA PACTEHHIA.
BuyTtpennue PUTMBI pa3BuUTHUs pacTeHuM.
Ilepuoanueckue sBIEHUS B PUTMax OpraHoreHesa u
poctra pacreHui. llupkagHbple pUTMBI, MEXAHU3M HX
obpazoBanusi. Hactpoiika UHMpKaaHBIX  PUTMOB

¢oronepuogom.  Ilmacroxpon.  KoppektupoBka
BHYTPEHHHUX PUTMOB pa3BUTHUSA BHEIIHUMH
KJIINMAaTHYECKUMU (bakTopamu: 3acyxou,
IIOHMKECHUSAMU TEMIIEpaTyphl. ['myOokuit

(pusmnonornyecknii) MOKONH U BBIHYXIEHHBIN MOKOH.
Temneparypa © pa3BUTHE pacTeHUW. SIBIeHUS
CTpaTH(QUKAIMM U SPOBU3ALMHU KaK SKOJIOTHYECKas
agantauusa. ['opMOHanbHas TEOpUs BEpHAIU3ALUU
pacTeHHH. IIpepriBanue rI1yO0KOro MTOKOSI
MOHMKEHHBIMU TEMIIEpaTypaMu: IpopacTaHue CeMsH,
BBIXOJI TOYEK U3 COCTOSHMS TIOKOS, IIBETEHHUE.
OMOpuoHanbHOE pa3BuTHE. Pa3BuTHe 3apojplma y
JIBYJI0JIBHBIX pacTeHui B HopMe. [IpopacTanue ceMsH.
['opMmoHanbHBI OanaHC MpU MPOPACTAHUM CEMSH.
OtHoleHne ABK/ ru00epesMHBI. Cas3p
TOPMOHAJILHOTO CTaTyca CEMEHU C OHOCHHTE30M
JpYTuX BellecTB. Perynsnus BereraTMUBHOIO pocTa
pacrenuil. Poct kopHa. Ponp  puUTOropmMoHOB.
HuddepenurpoBka KOpHEBBIX  BOJIOCKOB. Poct
moOeroBoil CUCTEMBI. Y CTaHOBIIEHHE (PrILTOTaKcHCca
npu npopactaHuu ceMmeHu. Poct gymcra. Pons
(UTOrOPMOHOB B 3aKJIaZIKe M pa3BUTUU JincTa. CBA3b
pasBUTHS JIMCTa M MepHCcTeMbl nodera. Perymsmms
TEHEPATUBHOTO pa3BUTUS pacTeHud. MHayknus wu
sBOKausA INBeTeHHd. PaszButhe conBeruil. Pannee




/a

Tema.
OCHOBHBIE BOIIPOCHI.

Cemectp

Buasbi yueOHoii padorsl,
BKJIIOY s
CaMOCTOAITEJIbHYIO
padory
CTY/ICHTOB
H TPYA0EeMKOCTh (B
yacax)

[Ipak- | Camo-
Jlek- THYEC- | CTOS-
U KU€  |TenpHas
3aHATUS | pabora

FEHEepaTUBHOE pa3BUTHE, TO3JHEE T'€HEPATUBHOE
pa3BUTHE, pa3BUTHE 1IBEeTKOB. HopmanbHOE pa3ButTHe
LBETKA. [IposiBnenus noina |y  pAaCTEHUM.
CaMOHECOBMECTUMOCTb. I'erepomopdnas u
roMomopHast CaMOHECOBMECTHUMOCTb.
CnopocdutHblii ¥ ramMeToQUTHBI  KOHTPOJIb
CaMOHECOBMECTHUMOCTH. Perynsauus oJia.
Kuznennoie IIUKJITBI pacTeHHIA. YcnoBus
MUHEPAIBHOTO THUTAHUS, BO3PACT, TOPMOHAIbHBIN
CTaTyC Kak (pakTophbl, BIAMSIONINE HA TIOJ PACTCHUIA.

12

B3aumopaeiictBue pu3HOI0rHYECKHUX MPOLECCOB, UX
HHTerpanus H COIJIACOBAHHOE
(pyHKUMOHMpPOBaHUE OpPraHoB. onopno-
aKIENTOPHBIE B3aUMOJCHCTBUS KaK OCHOBa
SHJOTEHHON peryisinuu  (OoToCHHTE3a B CHCTEME
PaCTUTEIBLHOTO OpraHusma. Teopus
(OTOCUHTETUYECKOM MPOAYKTUBHOCTH. [Tyt
MOBBILICHUS s dexTuBHOCTH HCIIOJIb30BaHUS
COJIHEUHON »sHeprum mnpu QortocuHrtese. JloHOpHO-
aKLENTOPHBIE OTHOIIECHUS,  pEeyTWIM3alusd U
KPYTrOBOPOT MHUHEPAIBbHBIX 3JIEMEHTOB B PACTCHUHU.
Pacnpenenenue BEIIECTB o opraHam u
KOMIApTMEHTAIMS TPOLIECCOB U COEAMHEHH B KJIETKE
M TKaHAX Kak CuUCTeMa NPOCTPAHCTBEHHOM WU
BPEMEHHOW  OpraHu3anud  OHOXMUMHYECKUX U
(bU3HONIOrHUECKUX POIECCOB M CIIOCO0 PErysiny ux
COTJIACOBAaHHOI'O0 B3aUMOJECHCTBUSL W HMHTErPALUU.
Cuctembl peryidlMu U UX HEpapXusi B PacTCHUU:
Tpodudeckas, rOpMOHAaJIbHAs "
ANEKTPOPUZNOIOTUUECKAS. Perynsauus
pacrpeneneHusi pocTta W BEIIECTB, a TaKke
B3aMMOJICUCTBUSL OPraHOB B IEJIOM PAaCTCHUM.
Perynsuust mpomeccoB Ha  KJIETOYHOM  YPOBHE.
MetabonuTHas pPETynsius W MEXaHH3M KOHTPOJIS
MPOTEKaHUA Mpoliecca Mo MPUHIIMIY OTPULIATETILHON
(TIOMOXKUTENBHOM) CBSI3M KOHEYHBIMU TPOTYKTaMHU.
KoMmapTMeHTamus mporeccoB U BEIIECTB KakK CIoco0
OPraHU3alMU PErYJSLUU MIPOLECCOB B IMPOCTPAHCTBE
Y BPEMEHU.




Buasbi yueOHoii padorsl,
BKJIIOY s
CaMOCTOAITEJIbHYIO
padory
=9
= CTY/ICHTOB
Ne Tema. g Y
S H TPYA0EeMKOCTh (B
n/m OcHOBHBIE BOIIPOCHI. 5
3 yacax)
[Ipak- | Camo-
Jlek- THYEC- | CTOS-
U KU€  |TenpHas
3aHATUS | pabora

| 24 | 22 | 62 |

6 IlepeyeHb OCHOBHOH W [IOMOJHHUTEJIBLHON  Yy4eOHOI
JIUTEPATYPbI

OcHoBHasl yueOHas1 JIUTEpaTypa

1. Kysuenos B.B., Imutpuena I'.A. ®uznonorus pactenuii. B 2 7.M.:
FOpaiit, 2019, - T.1 —437 ¢, T.2 - 459 c.

2. Henbcon /1., Kokc M. OcHoBbl oOnoxumun Jleaunmkepa : B 3 1. [lep ¢
aHri. — 3-e m3a. —M., Jlabopatopwust 3nanuii, 2017-2019. — T.1 — 694 c¢. — T.2 — 636
c.—T.3-448c.

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

4. Ann6eptc b., bpeii [1., Xonkun K. u ap. OCHOBBI MOJIEKYJISIPHOMN

OMOIOTHH KIIETKH, TIEp. C aHTJI. — 2-¢ u3/., ucrp. — M. : JlabopaTopus 3HaHUH,
2018. - 768 c.

JlonotHUTEILHAA yYeOHAasl JIUTepaTypa

5. CrpacOyprep D. u nap. boranuka. T1.2. ®uU3HONOTHUS pPACTCHUM.
M., Axagemus, 2008, 496 c.

6. Kaccumepuc JI. u np. Knerku no Jletouny, nep. 2-e anri. usa. — M. :
JlaGopartopus 3nanuii, 2016. — 1056 c.

7. Anéxuna H.JI., bannokun }O.B., I'aBpunenko B.®. Hocos A.M. u ap.
®dusuonorus pacrenuii. M., Akagemus, 2005, 635 c.

8. Mengenes C.C. ®usunonorus pacrenuit. U3a-Bo C.-IletepOyrckoro
yHuBepcureta. 2004, 336 c.

9. TperwsaxoB H.H., Jlocera A.C., Komkun E.W. u np. ®usnonorus u
OMOXUMHUS CEeTbCKOXO03sICTBeHHBIX pacTenuit. M., KonocC, 2005, 639 c.

10. Yactnas ¢usuonorus nojeBbix KyabTyp. [loa. pea. E.M.Komkuna. M.,
Komoc, 2005, 243 c.

11. bezyrnosa O.C. Y100penus u ctumyisitopsl pocta. @enuke, Pocros-Ha-
Hony, 2000,319 c.

12. Illep6akoB B. I'., JTo6anoB B. I'., IlpyaaukoBa T. H., MunakoBa A. JI.
buoxumus. M.: Axagemus, 2007, 440 c.



http://www.ozon.ru/context/detail/id/4802672/#persons

13. llapoa E.N. Knerounas crenka pacreanit. U3n-Bo C.-IlerepOyrckoro
yHuBepcureta. 2004, 156 c.

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

15. Tlonecckas O.I'. PactuTenbHas KieTKa U aKTUBHBIE (POPMBI KUCTIOPOA.
M., KV, 2007, 139 c.

16. U3maiinoB C.®. A3oTHbIi 00MeH B pacTeHusx. M., Hayka 1986, 320 c.

17. esenyxa B.C. PocT pacTeHuit u ero peryysius a OHTorenese. M.,
Komoc, 1992, 599 c.

18. ®opmupoBaHHUE ypoKasi OCHOBHBIX CEITCKOXO03SHCTBEHHBIX KYJIBTYD.
[Terp U., Yepnsl B. U np., M., Konoc, 1984, 367 c.

19. T'aBpunienko B.®., XKXuranosa T.B. bonbiioit mpakTHKyM 110
dorocuntesy,M., Akanemus, 2003, 253 c.

20. Komikun E.W. ®usnonorust yCTOWIMBOCTU CEIbCKOXO03HCTBEHHBIX
KynbTyp. M.; poda, 2010. — 638 c.

21. CemuxaroBa O.A., Hupkosa T.B. ®uznonorus apixanus pacrenuii. U3a-
BO C.-Ilerepbyrckoro yuusepcuteta. 2001, 224 c.

22. ®otocuHTEe3 U OMOTPOAYKTUBHOCTh: METOIbI onpeenenus. Komoe [Ix.,
Xamn 1.0 u ap., M., Arponnpomusar, 1989, 460 c.

7 Ilepe4enb pecypcoB HH(POPMALMOHHO-TEJTCKOMMYHUKAIIHOH-
Hoil ceTu «AHTEpHET»

IHepeyens IbC
Ne | HaumeHoBaHue Temaruka
Znanium.com YHuBepcampHas
2 | 3parenscTBO Berepunapusi, cenpCckoe X034MCTBO, TEXHOJIOTHS
«JIaHby XpaHEeHHUsI ¥ TepepabOTKH MUIIEBBIX MPOIYKTOB
3 | IPRbook YHuBepcaJibHas
4 | OOpa3zoBaTenbHbId | YHUBEpCaIbHas
noprtan Kyol'AY

IIepeuenp MHTEpHET CAaUTOB:
Odunmanbuerii cait Munnctepcra punancoB PO https://www.minfin.ru/ru/

8 MeToauyeckue yKazaHus AJsi 00y4aloUIUXCsl MO0 OCBOECHUIO
AUCHUILIUHBI

1. ®enynos 1O. I1. MeTonnyeckue yka3zaHus 10 CaMOCTOSITENIbHOM padboTe
oOyuaronuxcs 1o aucuuIuinae «dusnonorus 1 OMOXUMUS PACTEHUIN
[Dnexrponnsrii pecypc]/ 1O. I1. deaynos — Kpacuomap: KyoI'AY, 2018. — 18 c.
Pexxum nocryna:

https://kubsau.ru/upload/iblock/126/126¢c924b9b18fd3f859273a921d7a27a.pdf
2. OpraHuzanus 00pa3oBaTeIbHON IESITEILHOCTH IO 00pa3oBaTeIbHBIM



https://kubsau.ru/upload/iblock/126/126c924b9b18fd3f859273a921d7a27a.pdf

nporpamMmam OakanaBpuata. [lonoxenne ynusepcuteta. [1n KyoI'AY 2.5.18 —
2015. Y1B. pextopom Kyo6I'AY 19.05.2015 .
http://kubsau.ru/upload/university/docs/pol/191.pdf.

3. Ilonoxenue o camocTosTeNIbHON paboTe oOydaromuxcs. Y TB. pEKTOpOM
KyoI'AY 05.05.2014 r. http://kubsau.ru/upload/university/docs/pol/35.pdf

4. D71eKTPOHHBIE BAPUAHTHI METOIMYECKHUX YKa3aHUN U YYEOHBIX U
METOJAMYECKUX MOCOOUM SISl U3yUEeHUsI TUCUUTITUHBI « DU3HOJIOTUS U OMOXUMUS
pacTeHuil», pacrloI0KEHHbIE HA CTpaHuUIle Kadeapbl PU3NOIOTUU U OMOXUMUHU
pacTeHHi Ha caluTe yHUBepcurTeTa. Pexum nocryna:
https://kubsau.ru/education/chairs/veget-phys/doc/

O Ilepeyenb MHGPOPMANMUOHHBIX TEXHOJIOTHH, MCIOJIb3yeMBbIX
NP OCYIECTBJIEHHUH 00Pa30BATEJbHOI0 MPOIecca M0 AMCUMILINHE,
BKJII0YAs nepevYeHb MPOrpPaMMHOIO odecnevyeHust ]|

HH(OPMANMOHHBIX CIIPABOYHBIX CHCTEM

NHupopMallnoHHbIE TEXHOJOTUHU, HCIOJIb3yeMblE€ IPU OCYIIECTBICHUU
00pa30BaTeNpHOrO Mpolecca MO JUCHUILIMHE MO3BOJISIOT:

- 00ecreunTh B3aUMOJIEUCTBHE MEXIYy Y4YaCTHHKaMU 0Opa3oBaTeIbHOTO
npouecca, B TOM 4YHCI€ CHUHXPOHHOE M (WMJIM) AaCHMHXPOHHOE B3aUMOJIEHCTBUE
nocpeacTsoM cetu "MHTepHeT",;

- (ukcupoBaTb XO0X  00pa30BaTENIBHOIO  IpoOLECCa, PE3YyIbTaTOB
IPOMEKYTOUYHOM aTTecTallMi MO JWCHMIUIMHE U  Pe3yJbTaTOB OCBOCHUS
00pa3oBaTeIbHOI NPOrPaMMBI;

- OpPraHu30BaTh IpOLECC 00pa30BaHUs IMyTEM BU3YyAIH3ALMH H3y4aeMOU
yuH(pOpMaIU TOCPEACTBOM MCIOJIb30BaHUS MPe3eHTAUM, YUeOHBIX (PUIBMOB;

- KOHTPOJIMPOBATh pE3yJbTaThl OOyYEHUS HA OCHOBE KOMIIBIOTEPHOTO
TECTUPOBAHUS.

[Iepeuenp nmuuensnonHoro 110

Ne HauMeHoBaHMe Kparkoe onucanue
Microsoft Windows OmnepalmoHHas CCTEMa

2 Cucrema TECTHPOBaHUS TectupoBanmue
INDIGO

3 Microsoft Office (Bxmrouaer | [TakeT opHCHBIX MPUITOKEHUI
Word, Excel, PowerPoint)

4 ABBYY FineReader 14 Pacro3naBanue TekcTa



http://kubsau.ru/upload/university/docs/pol/191.pdf
http://kubsau.ru/upload/university/docs/pol/35.pdf

[lepeuens mpodeccroHaNbHBIX 0a3 JaHHBIX M HH(POPMAIMOHHBIX CIPABOYHBIX

CUCTEM
Ne HaumeHoBanue TemaTuka | DJIeKTPOHHBIN apec
1 Hayunas IICKTpOHHAA YHuBepcanabHas | hitps://elibrary.ru/
oubmoreka eLibrary
2 ["apant [TpaBoBas https://www.garant.ru/
3 Koncyapranrllmoc IIpaBoBas https://www.consultant.ru/
4 Elsevier VuusepcanbHas | https://www.elsevier.com/
5 FindPatent.ru ITaTteHTHI https://findpatent.ru/
6 [TarentHas 6aza TlaTertal
Ky6I'AY

10 MaTepuajibHO-TeXHHYECKOe olecneyeHue AJsi 00yueHus Mo

AUCHUIIJINHE
Ne HaumenoBanue HanmMenoBaHue nmomemeHui ams Anpec (MECTOIOJIOKEHUE)
n/m y4eOHBIX TIPEIMETOB, MIPOBEJIEHUS BCEX BUJIOB YUeOHOM MOMEIIEHUHN IS

KypCOB, JTUCLIUIUINH
(Momyeit), IpaKTHKH,
MHBIX BUJIOB Y4eOHOI

JIeSITENIBHOCTH, IIPElyCMOTPEHHON
y4eOHBIM ITAHOM, B TOM YHCIIE
MTOMEUICHUS 7Sl CAMOCTOATENBHON

NpOBEICHHs BCEX BUAOB
y4eOHOH NesaTeNbHOCTH,
IIPEAyCMOTPEHHON

mecT — 96; mromans — 49,7 kB.M;
MOMEIIEHUE JUISl IPOBE/ICHUS 3aHATHIA
JIEKIIMOHHOT'O THIIA, 3aHSATHI
CEMUHAPCKOTO THIIA, TPYIIIOBBIX U
MHAWBUIYaJIbHBIX KOHCyJ’IBTaL[PIﬁ,
TEKYIIEro KOHTPOJIS U POMEKYTOUHOU
aTTeCTalllu.

CHieIaTn3upoBaHHast MeOenb (yueOHast
JI0CKa, yueOHas MeOeb); TEXHIIECKUE
cpencTBa 00y4YeHHUs, HAOOPHI
JIEMOHCTPaMOHHOTO 000pYI0BaHuUs U
y4eOHO-HaTISIIHBIX TocoOuit (HOyTOYK,
MIPOEKTOP, IKPaH);

nporpamMmmHoe obecnieyenne: Windows,
Microsoft Office.

ITomemenne Ne400 3P, mocagouHbIX
Mect — 16; momaas — 19,6m2;

JIEITEIBLHOCTH, paboTEHI, ¢ yKa3aHUEM TMIePEIHS y4eOHBIM TUTaHOM (B
MIPEyCMOTPEHHBIX OCHOBHOTO 000pyIOBaHHS, YIeOHO- clTydae peann3aliu
y4eOHBIM IIJIAHOM HATJISTHBIX TIOCOOMI U MCIIOJIh3yEeMOTr0 00pa3oBaTeNbHON
00pa3oBaTebHON MPOTPAMMHOTO 00eCTICUCHHUS MPOrpaMMEbI B CETEBOM
MPOrpaMMbl (dhopMe JOTOTHUTENILHO
YKa3bIBaeTCs
HauMEHOBAHUE
OpTaHU3aIH, C KOTOPOIt
3aKJIIOUEH JOTOBOD)
1 2 3 4
dusnonorusa u
OMOXHUMUS pacTeHUH
1 ITomemenne Ne403 3P, mocagoyHbIX 350044, KpacHomapckwii

Kkpa#, r. KpacHozap, yi.
nM. Kannnnna 1. 13



https://elibrary.ru/
https://www.garant.ru/
https://www.consultant.ru/

HanmenoBanue

HaunmMmeHnoBaHne nmoMemeHun ais

Anpec (MeCTOTOJIOKEHHE)

0/ y4eOHBIX IPEIMETOB, MIPOBEJCHNUS BCEX BUIIOB yIEOHOM MOMETIECHUI 11
KypCOB, JUCIIUIUINH JEATENBHOCTH, PETyCMOTPEHHOM MIPOBEJCHUS BCEX BHIOB
(Momyeit), IpaKTHKH, y9eOHBIM IDIAHOM, B TOM YHUCIIe y4eOHOIl JesITeTbHOCTH,
WHBIX BUJOB Y4€OHOU TIOMEILEHUS JUIsl CaMOCTOSTEINbHON IPeyCMOTPEHHOM
JIeSITeIIbHOCTH, paboThI, ¢ yKa3aHUEM MEepeyHs y4eOHBIM TUIaHOM (B
MIPEAYCMOTPEHHBIX OCHOBHOT'O 000pyI0BaHus, yueOHO- cilydae peai3alum
yueOHBIM IUIAHOM HAarJSIHBIX TOCOOHI M UCTIONIB3yeMOTo 00pazoBaTenbHO
00pazoBaTeNnbHOI MPOTPaMMHOTO 00ECTICIECHUS MPOTPaMMBI B CETEBOM
MpOTPaMMBbI (dopMe TOTOTHUTEIHLHO
YKa3bIBaCTCS
HaNMEHOBAaHUE
OpraHu3aluu, ¢ KOTOpou
3aKIIFOYECH JIOTOBOP)
1 2 3 4

dusnonorus u
OMOXUMUS pacTeHUH

Jlaboparopus "Arpobuonoruyeckas”
(xadenpbl PU3HOIOTUU 1 OHOXUMUH
pacteHui) .

nmabopaTopHoe obopynoBaHue (mKadp

nmabopaTopHbIA — | mIT.; TepMOcTaT — 2

IIT.});
CIIeIMATM3UPOBaHHAs MeOeiIb
(yuebHast nocka, yaeOHas MeOeTb).

ITomemenne Ne402 3P, mocago4HbIX
mecT — 12; mnomaas — 39,3m?;
Jlaboparopus "ArpoHnomudeckast"
(xadenps! puznosoruu U OUOXUMUN
pacteHui) .

XOJIONMIBHUK — | mIT.; 1abopaTopHoe
obopynoBaHUe

(obopynoBanue madoparopHoe — 10
IIT.;

MHKpPOCKOII — | mT.; mKad
naboparopHblii — 1 mT.;

BeChl — 2 IIIT.; aHamu3aTop — | mT.;
HOHOMEp — 2 WIT.; AUCTHILIATOp — 1
IIT.;

neHTpudyra — 2 wr.;0yp — 1 wr.;
rereparop — 1 mrT.; ocummiorpap — 1
IIT.;

TepMoCTaT — 3 IIT.;);

TEXHUYECKUE CPEACTBA 00yIEHUs
(HOyTOYK — 1 1T,;

nom — 1 1T.; KOMITBIOTEP
TIepCOHAIBHBIA — | 1IT.);
CIeHaIN3NPOBaHHAS MeOeTb
(yueOnas nocka, yueOHas meOeb).

ITomemenue Ne 226 'YK, nocanouHsix
mecT — 16; momanas — 35,9 kB.M;
TIOMEIIEHHE IS CAMOCTOSATEIHFHOMN
paboThI.

TEXHUYECKUE CPEACTBA 00yIEHUs
(xomIbBIOTEp




/o

HanmenoBanue
Y4eOHBIX TIPEIMETOB,
KYpCOB, JMCIIUIUINH
(Momyeit), IpaKTHKH,
WHBIX BHJIOB y4COHOM
JICSITETIbHOCTH,
MIPEAYCMOTPEHHBIX
Y4COHBIM TUTAHOM
00pa3oBaTeNbpHON
MPOTPaMMBI

HaunmMmeHnoBaHne nmoMemeHun ais
MIPOBENICHUS BCEX BHJIOB YIEOHOM
JeSITeIBHOCTH, TIPEITyCMOTPEHHOM

y9eOHBIM IDIAHOM, B TOM YHUCIIe
TIOMEIIEHUS JIJIS1 CAMOCTOSTEIILHON

paboTEhI, ¢ YKa3aHUEM MEPEYHS
OCHOBHOT'O 000py/I0BaHMs, Y4eOHO-
HATJISTHBIX MIOCOOMI ¥ HCIIOJIB3yEeMOT0
MPOTPaMMHOTO 00eCTICUeHHUS

Anpec (MeCTOTOJIOKEHHE)
MOMEILEHUN IS
MIPOBEJCHUS BCEX BHIOB
y4eOHOIl JesITeTbHOCTH,
IPEAyCMOTPEHHOI
y4eOHBIM TUIaHOM (B
cilydae peai3alum
00pa3oBaTeNnbHOU
MPOTPaMMBI B CETEBOM
(opMe TOTIOTHUTENEHO
YKa3bIBaCTCS
HaNMEHOBAaHUE
OpraHu3aluu, ¢ KOTOpou
3aKIIFOYECH JIOTOBOP)

2

4

dusnonorus u
OMOXUMUS pacTeHUH

NepCcoHaNbHbIN — 13 mT.);

noctyn k cetu «MHTepHEeTY;

JOCTYI B 3JIEKTPOHHYIO
HH(OPMALMOHHO-00Pa30BaTEIbHYIO
cpeny;

nporpammuoe obecneyenue: Windows,
Office;

CIICIIMATTM3UPOBAHHOE JIMLCH3NOHHOE H
CBOOOJIHO pacrpocTpaHsIieMoe
MpOrpaMMHOE o0ecrieueHue,
MPEyCMOTPEHHOE B paboueii
nporpamme;

CIenHaNIn3upoBaHHast Mebenb (yueOHas
MeOenp).

11. OueHo4HbIe cpeaCTBA

OueHouHbIE CpEACTBA ISl NMPOBEACHUS TEKYIIEro, MPOMEXYTOYHOIO U
UTOTOBOI'O KOHTPOJS 3HAaHUM MO aucuuIuiMHe «®Pusnonoruss M OHOXUMHUSA
pacTeHuss» npencrabieHbl B IIpuokeHun K HacTosiield padoyed mporpamme
JVCHUTUIAHBI.



IIpunoxenue
K paOoueli mporpaMMe AUCUUIIINHBI «DU3H0I0TUsS 1 OMOXUMUS PACTEHUS»

INEPEYEHDB BOITPOCOB JIUIA ITPOBEJAEHUSA TEKYIIEI'O,
MPOMEXXYTOUYHOI'O 1 UTOT'OBOI'O KOHTPOJIA 3HAHUI

1. TumoBble KOHTPOJIbHbIE 3aJaHUsl WJIM HHbIe MAaTepUaJbl,
Heo0XoAMMBblIe 1JIsl OLeHKH 3HAHUI, YMeHMIi, HABBIKOB U ONbITA 1eATeJbHOCTH
B IIpoLecce OCBOCHHS NMPOTrPaMMbl ACIIUPAHTYPbI

1.1. 3amaHus HA NPAKTUYECKUX 3AHATUAX

3apanue 1. PaccunraiTe cpeaHECyTOUHBIA IPUPOCT CYXOM MAacChl B IIOCEBE
(B Kr/ra), eciau 4ucTas MPOAYKTUBHOCTh (POTOCHHTE3a PACTCHMI IIICHHIIBI TIEPE/
KOJIONIEHHEM COCTaBMIA 6 I/M? CYTKH, a JHUCTOBOM MHJIEKC ITOCEBA PaBeH 5.

3ananue 2. PaccuMraiite, CKOJBKO OpraHMYECKOI0 BEIIECTBA BHIPAOATHIBAET
pacTeHue 3a 15 MHUHYT, €ClM €ro MHTEHCHBHOCTHh (DOTOCHHTE3a, OIpEAesIEHHAs
METOJIOM JIICTOBBIX MOJIOBUHOK, COCTaBMIIA 2,5 I/M? B 4ac, a MOBEPXHOCT JIUCTHEBR
pacrenus — 3,2 M2,

3amanue 3. PaccunTaiiTe HHTECHCUBHOCTh (DOTOCHHTE3a U aCCUMUJIISIIMOHHBIH
koduiesT mobera, KOTOPHIi MMeEET JHCTOBYIO IOBEpXHOCTh 2.4 aM?,
cojiepKaHue XJaopopuiia B tucte 4 Mr/am?, u nornotuia 3a 20 MunyT 16 mr CO,.

3ananue 4. Ilpu onpeneneHuu ApIXaTeIbHOTO KO3 (GUIIUEHTA B POPACTAO-
IIMX CEMEHAX JBYX KYJbTYp MMOJYUYEHBI CIEIYIONINE TaHHbIe: 1) moraomeHo 2,7 mi
KHUCIIOPOJa, BeiieTeHO 0,9 MIT yTrIeKUcaoro rasa; 2) morjomeHo 2,3 M1 KUCIOpo/ia,
BbIACNIEHO 1,9 MJI yriaekucioro raza. YKaxuTe, B KaKkOM ciiydyae ObUIM CEMEHa
MIIEHUILIBI, & B KAKOM IOJCOJTHEYHUKA.

3apanue 5. [Ipu onpeaeneHUn YUCTON MPOSYKTUBHOCTH PACTEHUN KYKYPY3bl
MOJYYEHBbl CIEAYIONIME AAHHBIE: CPEAHssA Macca CyXOro BEHIECTBA PAaCTCHUS B
Havaye onbITa cocrapmia 47,6 T, a miomans auctbes — 0,25 M2 UYepes 10 nneii
Macca CyXxoro BENIeCTBa pacTeHus gocturia 61,3 r, cpeaHss mionaab JUCTHEB —
0,348 m%. Paccuurarh YHCTYIO IPOAYKTUBHOCTE (POTOCHHTE3A PACTEHHH KYKYPY3bl.

3ananue 6. B pe3ynprare MUHEPAIBHOM OJKOPMKH YHCTAs TPOYKTUBHOCTD
goTocunTesa pactenuii kaprodens ysenuuunach ¢ 4,3 r/M? B cyTku 10 5,7 r/M? B
cytku. Ha 1 ra naxoaurcs 57 ThIC. pacT€HUM, TJIOMIAAb JIUCTHEB OJTHOTO PACTEHUA
pasHa 0,445 m2. Ha CKOJIEKO KT YBEIMUYMTCS Macca KIyOHei 3a CyTKH Ha ILIOIIAIN
1 ra, enu OpUHATH, YTO B KIYOHSX OTKIaabiBaeTcs 75% HAKOMIEHHBIX MpHU
(dhoTOCHMHTE3€E BEIIECTB?

3amanue 7. Paccumraiite, yeMy paBeH KOI(DGUIMEHT BOJOMOTPEOJICHUS
noceBa npu ypoxaHoctu 45 11 ¢ 1 ra 1 pacxojie 3a BeretaioHHbIi nepuo 320 mi
BoJibI (3200 1/ra)?



3amanue 8. Paccumtarh OTHOCHTEIBHYIO TPAHCIUPAIHIO, €CIM B TEUCHUE
yaca C IMCTa pacTeHus Iwomansio 45,5 cm? ucnapuinocs 0,32 T BOJBL, a C YalIKu
[letpu (nmuamerp — 10 cm) ucnapmiock 1,8 r Boabl. OObsICHUTE, MOYEMY 3Ta
BEJIMYMHA MEHBIIIE €UHULIBI.

3ananue 9. KileTouHbIi COK KOPHEBBIX BOJIOCKOB H30TOHHYEH PACTBOPY
NII0KO3bl  KOoHLEeHTpauuu 0,24 M. Omnpenenutb B Kakux HOpenesax MEHSeTcs
BEJIMYMHA OCMOTHMYECKOTO MOTEHIHMAJAa COKAa B TEYEHHE CYTOK HpPH KoJeOaHUU
temriepatypsl ot 14°C o 29°C (8 MIla).

3aganue 10. OcMOTHYECKHI MTOTEHIIMAN KJIETOYHOTO COKa Jiyka paBeH — 1,1
MITa. Cpe3bl Tyka TOMECTHIIA B PACTBOP XJIOPUCTOTO HATPHS C KOHIleHTparuei 0,3
M, u3oToHNYECKUM KOADPHUIIMEHT KOTOPOTOo IIPH Temreparype B 1adoparopuu 25°C
paBen 1,79. Onpenenute, OyAeT 1 HAOJIIOAATHCS IJIA3MOJIU3 B KJIETKaX JIyKa?

3aganue 11. KiieTku TUCThEB KYKYpy3bl HAXOASTCSA B COCTOSTHUY Ha4aJbHOTO
iazMonu3a. PaccunTaiiTe BeIMUMHY COCYIIEH CHIIBI KIETOK (BOJHOTO MOTEHIIUANA
kietok B MIIa), eciau pacTBOp KJIETOYHOTO COKa M30TOHUYEH PACTBOPY TIIFOKO3bBI
koHueHTpanuu 0,2 M ipu temneparype 25°C.

3amanne 12. KieTku JTUCTHEB MIICHUITHI BBIICPKAHBI B BOJE M HAXOSTCS B
COCTOSIHUM MaKCHMaJbHOrO Typropa. PaccuuraiiTe BEIMYMHY COCYILEW CHIIBI
KJIETOK, OCMOTHYECKOT0 M TypropHoro jasienus (B MIla), eciu pactBop
KJIETOYHOTO coka n3otTonndeH 0,5 M pacTBopy caxapo3bl ipu Temmeparype 27°C.

3amanue 13. OcMoTHYECKUH MOTEHIMAN TTOYBEHHOTO pactBopa - 0,9 Mlla.
KieTouHslil COK KOPHEBBIX BOJOCKOB HM30TOHMYEH 0,3 M pacTBOpY XJIOPHCTOTO
HaTpus C H30TOHWYECKHM Kodhdumuentom 1,79 mnpu Ttemmeparype 25°C;
noTeHnuan gapiaeHus kietok 0,1 MIla. Onpenenure, OyaeT jau BoJia MOCTYIATh B
KJIETKH KOPHSI.

1.2. Tembl pepepaToB

1.MexaHu3mMbl BOCTIPUATUSI BO3ACHCTBUN M CUTHAJIBHBIX MOJIEKYJ U TEpeadyu
CUTHAJIA.

2.CoBpeMeHHbIE TPEICTABIICHUS O Pa3BUTUHU arpOIEHO30B.

3. Ou3HO0I0T0-OMOXUMHYECKUE TIOIXO0/IbI K U3YUEHUIO arpolleHO30B.

4.CoBpeMeHHbIE TPOOJEMbl B HW3YYCHUH pPOCTA W Pa3BUTHS PACTCHHUM Ha
MOIYJISALIUOHHOM, OPraHU3MEHHOM, OPraHHOM, KIETOYHOM U MOJIEKYJISIPHOM
YPOBHSIX.

5.MOXHO JIK CUUTATh TUIA3MAJIEMMY €I11€ OJTHUM OPTaHOUIOM KJIETKU?

6.Ilotepu mpuxonsimeit >Heprun ®AP u Bo3MoxHbie yTu noBbimeHus KITJ]
dboToCcuHTE3a y arpoiieHO30B.

7/.MexaHu3Mbl SHAOTEHHOW PEryJIAllMu B CUCTEME PacTEHUs: TOTOKHU yTriepoja,
MCIOJIb3yEMbIC HA CUHTE3 PA3JIMUYHBIX COCIMHEHUN U UX PACIIPEICIICHUE IO TKAHSAM
Y OpraHaMm.

8.Posb ropMOHOB U yCTTOBUI BHEIITHEHN CPEJIbI B PETYJIAIMS BET€TATUBHOTO POCTA
Y TEHEPATUBHOI'O Pa3BUTHS PACTCHUM.



9.Pa3BuTHe npeacTaBIeHUI 0 MTACCUBHOM M aKTUBHOM TPAHCIOPTE MOHOB Yepe3
KJIETOYHYIO MEMOpaHy.

10. IMuxn Kpebca kak nepekpécTok MeTabOIMUYECKUX yTeH B KIIETKE.

11. MexaHu3Mbl CAMOMOTHYECKON (PUKCAIIMH MOJICKYJISIPHOTO a30Ta.

12. Ocobennoctu Meradbonusma Gochopa y pa3InuHbIX CEbCKOX03IHUCTBEHHBIX
KYJIbTYP.

13. CoBpemeHHbIE TpENCTaBICHUS O (UUKO-XUMHUYECKUX  MEXaHU3Max
MOCTYIUICHUSI MUHEPATbHBIX BEIIECTB B PACTUTEIBHYIO KIIETKY.

14. CoBpeMeHHBIC TPEICTABICHUS O MEXaHW3MaxX W TPAHCIOPTHBIX (dopmax
MeTabOIMTOB PU TPAHCIOKAIIMH BEIIECTB U3 JUCTHEB B IPYTHE OPTaHbl.

15. Wcropus pa3BUTHA MIPEICTABICHUI 0 MEXaHU3MaxX (POTOCHHTE3A

16. Mexanu3mbl MOopdoreHes3a pacTeHUN: THIIOTE3bI U (DAKThHI

17. CoBpemeHHbIE NIPEACTABICHUS O padoTe (PUTOXPOMHOM CHCTEMBI PACTEHUH.

18. Ucrtopus pa3BUTHS MPEACTABICHUA 0 MEXaHU3MaX JIbIXaHUS

1.3. TlpuMepHbIe TeMbI JI0KJIAT0B

1. CoBpeMeHHbIE METOIbI U3yUeHUs (POTOCUHTERA.

2. JlucTaHIIMOHHBIC METOBI OIICHKH (DH3UOIOTHUECKOTO COCTOSHUS PACTCHHM.

3. BzammopeiicTBue TUTa3MajgeMMbl C JIPYTUMH CTPYKTYPHBIMH 3JIEMEHTaMU
KJIETKH.

4. IlpeumyiecTBa, HEAOCTATKUA U MEPCIEKTUBBI UCTIOIB30BAHUS THIPOTIOHUKU B
pELIEHUH NPOAOBOJIBLCTBEHHON TPOOIEMBI.

5. Ponb ¢Qusnonorum pacTeHUil B BBIPAIMBAHUU DKOJOTUYECKH O€30MacHOn
MPOYKIIMU PACTCHUEBOICTBA

6. Hcmonp3oBaHne COBPEMEHHBIX (PU3UKO-XUMUYECKUX U (PU3UUECKUX TI0JIXO0/I0B
JUTSL petieHust 3a1a4d GU3N0JI0TUN PACTCHHM.

7. Ponb xanpliug B epejavye CUrHajia O BHEITHEM BO3/ICHCTBHH.

8. CoBpemeHHBIE TPENCTaBICHUS O 3arpy3Ke W TIEPEIIBIKCHUSI BEIIECTB I10
bnoame.

9. 3amacuble U TpaHCHOPTHBIE (OPMBI MHHEPATHHOTO U OPTaHUYECKOTO a30Ta H
€ro KpyroBopoT B 3aBUCUMOCTH OT UCTOUHHMKA a30THOTO MUTAHUS.

10. Ponip Mapraniia B METa0OIMYECKUX MPOLIECCaX PACTUTEIHHON KIIETKH.

11. CoBpeMeHHBIE MPEICTABICHUS O pOJU OOopa B MeTab0JIU3ME PACTEHUM.

12. Mexanu3mbl cunte3a AT® u ero TpaHcnopTa uepe3 MeMOpaHbl MUTOXOHIPHIA.
13.Tlytu nepenauu CUTHAJIOB B KJIETKE: MOJICKYJISIPHBIE MEXAHU3MBI.

14. MexaHu3Mbl HHTETpanuu (PU3MOJIOTHYECKUX TPOIIECCOB M COTJIACOBAHHOE
GyHKIIMOHUPOBAHUE OPTAaHOB

15. Mexanu3mbl 1 (hOpMBI TTIOTOKA YPHEPTUU YePe3 PACTUTEIHHBIN OPTaHU3M.
16.[IponykumoHHBIN TporiecC B arpodUTOICHO3E K KOHTPOJHUPYIOIINE €ro
(bakTopBhl.

17.Pa3BuTHe TpEACTABICHUA O TOPMOHAJIBLHONM CHUCTEME PEryJsiiud B
pPacTUTENBHOM OpPTraHU3MeE.

18. Xumus poTocuHTE3a: HCTOPUS U COBPEMEHHOCTb.

19. Xumust TbIXaHMS: UICTOPHUS U COBPEMEHHBIC MTPEACTABICHUS



2. IIpoMeskyTOoYHAasI aTTECTAMS

2.1. Bonmpochl K KAHAHJATCKOMY 3K3aMeHYy
1. DeMeHTBl CTPYKTYPhl MOJICKYJIbI XJOpOdHIa, OTBETCTBEHHBIC 32 (DYHKIIHIO
MOTJIOIICHUSI, 3alacaHus U MpeoOpa3oBaHUs SHEPTUU B Ipolecce (HOTOCHHTE3A.
MexaHn3M MOTIIOMIEHHUS ¥ UCITYCKAHUS CBETa MOJICKYJION; CIIEKTPBI MOTIIOIICHHSL.

2. [IlepBuunbie mpouecchl (OTOCHHTE3a, HX CTPYKTYpHO-(QYHKIIMOHAJIbHAsS
opranuzanus. [IpencraBieHue o GOTOCUHTETUYECKON €UHHUIIC.

3.  DAeKTpoH-TpaHCHOpTHas Iienb ¢GoTocuHTe3a, KoMIoHeHTH OTI[ wu
IIOCJIEA0BATEIBHOCTD IIEPEHOCA MIEKTPOHA IO 1enu. [IpeacraBienns 0 COBMECTHOM
dbyHkimonupoBanud AByX (orocuctem. Iluknuueckudh M HEUUKIWYECKUUN
ANEKTPOHHBIN TPAHCIIOPT

4.  ®orocunteTnueckoe  pocopunupoanue.  OCHOBHbIE  THUIBI, WX
¢duznonoruueckoe 3HauYEHHUE, MEXaHU3MBbI PETyJISLHH. MexaHu3mbl
DHEPrETUYECKOTO COMPSKEHUS TPAHCIIOPTA dJIEKTPOHOB U chuHTe3a AT.

5. CucremMa peryjgsilud [UKIAYECKOTO ¢ HEIUKIUYECKOTO JJIEKTPOHHOTO
TpaHcnopta. KoHeuHble MPOIyKThl CBETOBOM U TEMHOBOH (ha3bl (hOTOCUHTE3A.

6. XuMu3M IMponcCCoOB aCCUMWJLAINUU YIUJICPpOAa B (1)OTOCI/IHT€3€. Hcnonb3oBanue
IMPOAYKTOB CBETOBOM cTaauu sl aCCUMWIIINN YTJICKHUCIIOTHI.

7. Hukn KanbBuHa, OCHOBHBIE ()ePMEHTHI U MEXAHU3MBI PETYIISIIIUU ITUKJIA.
8. ®oroasixanue. OIOII- kapOokcuaza, ee XapaKTepuCTUKa U JTIOKAIU3aLUs.
9. Hukn Xostya-Cnaka-Kapnuiosa, ero GyHKIIMOHAIBHOE 3HAUCHUE.

10. ®orocunte3 y CAM- pacTeHuil: O0COOCHHOCTHM OpraHM3allMy MpoIecca
3armacanysl SHEPTUU ¥ (PUKCAINH YTIIEKUCIOTHI BO BPEMEHHU.

11. TpancnmopT mnpoAYKTOB (OTOCHHTE3a U3 XJOPOILJIACTA, MEXaHU3MBbI,
KOHTPOJUPYIOIIHUE  OOMEH  MeTaboauTaMu  MEeXAY  XJOpoIlacTaMd |
[IUTOTIa3MAaTUIECKOM (ha30i KIETKHU.

12. Accumunsius yriaekuciaoTsl B Jucte. JlelicTBue BHEMHHX (HaKTOPOB
(MHTEHCUBHOCTh M KadecTBO cBeTa, (oromepuon, koumeHTtpamus COz, O,
TeMreparypa u Jp.) Ha POoTOCHUHTE3.

13. I'mukonu3, ero sHepreTuyeckuid OamaHc. OCHOBHBIE (PEPMEHTHI CHUHTE3a U
T'MJIPOJIA3a caxapo3bl U KpaxMaia. [ TIOKOHEOoreHes.

14. JIpixatenbHas JICKTPOHTPAHCIIOPTHAS IIETTb: OCHOBHBIC KOMIIOHEHTHI, CIIOCOOBI
peructpanuu penokc-coctosanii. Ctpyktypa u  ¢dyHKmmu KomriekcoB OTIL]
JIBIXaQHHUS.



15. OxucmurenbHoe  ¢pocopunupoBanne. ATD-cuHTa3a  MUTOXOHAPUH.
CrpykTypa, JOKajau3alus, MpOCTpaHCTBEHHas opraHuzanua. CoBpeMeHHbIe
npeacTaBieHust o Mexanu3Mme cuHTeza ATO.

16. Perynsiuusi 3JIeKTPOHHOTO TPAHCHOPTA B JbIXATEJbHOW 1enu. JlpIXaTenbHbIN
KOHTpOJIb. [loHsiTHE 0 pa3obmmTensX. DHepreTuueckas 3PPEeKTUBHOCTD JbIXaHUS.
YenHnounsle cucteMbl BiIHOCA AT® U TpaHCHOPT META0OJIUTOB Yepe3 MEeMOpaHbI
MUTOXOHIPUM.

17. ®yHkiuu OpIXaHus y pacTeHuid. IHTepMeauaTbl OKUCIUTENIbHBIX PEAKIIUA KaK
CyOCTpaThI JUIsl CHHTE3a HOBBIX COCTMHCHUM.

18. I3MeHeHsT B MTHTEHCUBHOCTHU U MTYTSIX JBIXaHUS B OHTOTCHE3€ U TIPH ICHCTBUU
(bakTOpOB Cpeibl.

19. OcHOBHBIE 3aKOHOMEPHOCTH TMOTJIOIIEHUSI BOJIbI KJIETKON. AKBAIOPUHBI (OEIKU
BOJIHBIX KaHAJIOB), UX CTPYKTYpa, MPUHITUI pabOThl. AKBANIOPHHBI TJIa3MajIeMMbI U
TOHOILIACTA, MX POJIb B MOAEPKAHUH BOJAHOTO OalaHCa BO/IBI.

20. Tpancnopt Boabl IO pacTeHH0. KOpeHb Kak OCHOBHOM OpraH IOTJIOLICHUS
BOAbl. MexaHu3M paJuanbHOrO0 TPAHCIOPTA BOJBI B KOpHE. XapaKTEpPHCTHKA
«HWKHETO» U «BEPXHEr0» JABUTaTelIed BOOJHOrO ToKa. KopHEBOe naBieHue.

21. Beigenenne BoApl pacteHueM. 'yTramnus, «miay» pacteHuil. Tpancnupanus u
€€ poJib B KW3HM pacTeHWil. KonndecTBeHHBbIE NOKa3aTeaud TPaHCIUPALMU:
WHTEHCUBHOCTb, IPOJYKTUBHOCTD, TPAHCIIUPALMOHHBIA KO3(DPUIIUEHT.

22. ConepxaHue U COOTHOLIEHNE MUHEPAIBHBIX 3JIEMEHTOB B II0YBE U PACTCHHUSIX,
KOHLIEHTPUPOBAHUE  DJIIEMEHTOB B  TKaHSAX pacTeHus. DyHKUHUOHAIbHAs
KJ1accu(pukanums 3J€MEHTOB MUHEPAJIBHOTO MU TAHUS.

23. Kopenb kak opraH TMOTJIOIIEHUS MHUHEPAIbHBIX 3JEMEHTOB, CHEIU(UUECKUX
CHUHTE30B C UX YYaCTUEM U TPAHCIIOPTA.

24. IlornoliieHre MOHOB U UX MEpeABUKEHNE B KOpHE. KileTouHast cTeHka Kak (pa3a
1151 ABVbKeHust moHOB. [lonsitue cBoGoaHOrO ipoctpanctra (CII).

25. Mopenu NOCTYIJIEHUSI NOHOB B KOPEHb, TPAHCIIOPT MUHEPAJIBHBIX BEILECTB B
KCHJIEMY. ANIOIUTIACTHBIN U CUMIUIACTHBIN MyTh. Posb mmasmonecm u OP.

26. BzanmoencTBrE U PETYISALNAS CUCTEM TPAHCIIOPTA HOHOB U3 CPENbl B KOPEHD U
3arpy3ku kcujieMbl. Cunrernueckass (yHKUMs KOpHS. CBSA3b MOCTYIUIGHUS U
IIPEBPAILEHNs] HOHOB C IPOLIECCaMU AbIXaHus. Perymnsauus nocrymieHus HOHOB Ha
YPOBHE LIEJIOTO PACTECHHUSI.

27. OcoOeHHOCTH a30THOrO OOMeHa pacTeHuid. MICTOuHMKHM a30Ta sl pacTEHUU.
Munepanbabie (OpMBI a30Ta, UCIOIb3yEMbIE PACTEHUSIMHU.

28. Cumbmotnyeckass  (uUKcauus  MOJIEKYJISIPHOTO  a30Ta:  MEXaHU3MBbI
BOCCTAHOBJIEHUS, UICTOYHUKH SHEPIMM M BOCCTAHOBUTEIU. XAapaKTEPUCTHKA M
(GYHKIMOHUPOBAHUE HUTPOTEHA3HI.



29. BoccraHoBieHHME HUTPATOB pacTeHussMU. Hutpar- W HUTpUTpeayKTasa:
CTPYKTYypa (P€pPMEHTOB, JIOKATHU3AIIHS, PETYIALNSI aKTUBHOCTH M CUHTE3A.

30. AnpTepHaTUBHBIE IIyTH YCBOCHMUSI aMMOHUIHOTO a30Ta; JIOKAIA3ALUs PEaKIUM
B KIETKE U  XapaKkTepucTuka  (epMeHTOB  (TJyTamaTIeruporeHassbl,
IJTyTaMUHCHUHTETA3bl, [NIyTAMaTCUHTA3bI).

31. HOCTYHJICHI/IG CCPbI B PACTCHHUC, PCAKIHUU BOCCTAHOBJIICHHUA W ACCUMUJIIALINN.
OcHOBHBIC COCAMHCHUA CCPBI B KIICTKC.

32. ®opmbl MHUHepaibHOro ¢ocdopa B TKaHIX, UX COACpKaHHE U (DYHKIHUU.
Ocob6enHoctu nocrymieHus pocopa 1 TpaHCIIOPTA €r0 COETUHEHUN B PACTEHUH.
Ponb dochopa B perynnpoBaHu aKTUBHOCTU (PEPMEHTOB.

33. Coneprkanue U pacrpesiesieHle Kajus B KJIETKE, TKaHSAX U OpraHax pacTeHUs;
ero IUPKYJISALUS ¥ PEeyTHIH3allMsl, XapaKTepUCTHKa cucTteM TpaHcmopTa K' ux
¢yukuuu B pacteHun. Pose K* B mopnepkanuu nmoTeHnpana Ha MeMopanax. Posb
KaJIUA B peryJsiiuu (PEpMEHTHBIX CHCTEM.

34. ConeprkaHue U pojib COCIMHEHUN MarHus B TKaHIX PaCTECHUM.

35. OcoGeHHOCTH OCTYIIICHUS KeJle3a Y JBYIOJIbHBIX U OAHOAOJIBHBIX PACTEHUH.
OYHKIMY COCTUHEHUH KEe3a.

36. ConeprkaHre 1 pacrpe/ieiCHIE MEIH B KJICTKE U TKaHAX. YYacTHE COSAMHEHUI
MEJIU B OKHUCIUTCIIBHO-BOCCTAHOBUTEIBHBIX IPOIIECCaX JBIXaHHUSI U (POTOCHHTE3A.

37. Tpancnokanys BeIIeCTB U3 JIUCThEB B APYTHE OPraHbl: (PIIOIMHBIE CUTOBUTHBIC
aneMeHThl. CoCTaB TPaHCIOIMPYEMBIX BEHIECTB (caxapa, aMHUHOKHCIIOTHI,
TOPMOHBI, HEOPTaHUYECKUE UOHBI U AP.).

38. Bocxoadmumii TpaHCHOPT BEIIECTB 1O KcuiieMe. COCTaB KCUJIIEMHOTO SKCyAaTa.
B3anMocBsi3b TpaHCIOPTa BOJIBI M PACTBOPEHHBIX BEIIECTB MO KcuiieMe. CkopocTu
TPAHCIIOPTa BOABI U OTJEIbHBIX BEUIECTB.

39. Obmue 3akoHOMepHOCTH pocTta. [lokazarenu pocra, S-oOpa3HbIii XapakTep
KpUBO pocta, ero (a3pl. KOMIIOHEHTBI «KJIaCCHUECKOTro» aHaj3a pocTa |
MAaTEMATUYECKUI aHAJIN3 MPOLECCa.

40. Tumnbl pocta y pactreHuit. Opranuzamusi MepucTeM KOpHs U crebms. Poct u
JeATeNIbHOCTh MepucTeM. KiieTouHble 0OCHOBBI pocTa.

41. ’KuzHeHHbIA LMK BBICIIMX pacTeHuil. OCHOBHBIE 3Talbl OHTOI€HE3a, HX
Mopdosoruueckre, (U3HOJOTUYECKHE W METabOIMYecKue  OCOOCHHOCTH.
CocrossHne mnokosi 'y pacteHuil. Tumbl TMOKOS W WX 3HAYEHUE  JUIsS
KU3HEJEATEIbHOCTHA PACTEHU.

42. Mexanusmbl Mopdorenesa pactreHuit. [lonsprocts. UHAYKIMS T€HETUYECKUX
nmporpamm, MOp(OreHEeTHIECKHE TPATUCHTHI U OPUEHTAIIHS KJIIETOK B TPOCTPAHCTBE.
[{e0CcTHOCTh M KOPPENISTUBHOE B3aMMOJIECTBHE OPraHoB. Perenepariusi.



43. Ayxcunbl. buocuHTes, Jokanuzanus, [Aerpafanus ayKCHMHOB. AKTHBHBIN
TPAHCIIOPT ayKCUHOB B pacTeHUAX. PU3NOIOIrMYECKUE OTBETHI HA AYKCUHBI.

44, llutoxuHuHbl. buOcHHTE3, JOKaiIM3alUMs, Jerpajalnus IUTOKHHUHOB.
dusnonornuyeckoe aeicTBUE MUTOKUHUHOB.

45. Tlonsitue 00 aHTaroHW3MeE U CHUHEPTrU3Me TOPMOHOB. ['OpMOHaNbHEIN OanaHC B
pactenuu. KynbTypa in vitro kak MOJENb Ui U3Y4YeHHs] TOPMOHAIILHOTO OajaHca.

46. Ilytu 6uocunTtes3a u MHOTOOOpasue rudoepeinHoB. OOpa3oBaHNe KOHBIOTATOB
u aerpanamus. dusnonoruueckoe aelcTBre THOOEPETUIMHOB, B3aUMOJCUCTBUE C
JIPYTUMHA TOPMOHAMHU. .

47. AbcumzoBas kuciora. [Iytu Ouocunre3a ABK B pactenumsx u B rpubax, ee
metabonmusm. dusnonoruueckoe aeiicteue. ABK kak ropmMoH aOMOTHYECKOTO
crpecca. Crparerusi oTBeTa Ha 3acyxy, MOHM)XEHHE TEMIIEpaTypbl, 3aCOJICHUE.
B3anmonenicTBue ¢ ApyruMyu rOpMOHAMMU.

48. buocunTes sTHIIeHa. PU3HoOIOTHYECKOE AciicTBrE. Polb ATHIIeHA Kak "TopMOHa
TpeBoru" B OuoneHo3ax. B3aumopeicTBuEe 3THUJIEHA C AyKCMHAMHU W JIPYTUMU
rOpPMOHaMH.

49. Perymaropsl pocTa pacTeHHUi: OpacCMHOCTEPOUJIBI, IKAaCMOHOBas KHCJIOTA,
canuiuiaaT, (GpeHonpHbIe coeauHeHus. Pusnonorudyeckue 3h(EKTh PeryasaTopoB
pocrTa.

50. ®uroxpomuas cuctema. CHeKTpaldbHBIC CBONCTBA MOJIEKYJIBL. TaIlbl
npeBpaienust Phy - Phg: u3Mmenenus B crpykrype xpomodopa M amornpoTeHHa.
DU3NONIOTHYECKUE PEAKITUH, OTIOCPETOBAHHBIEC (PUTOXPOMHOM CUCTEMOM.

51. ®otonepuoansm. deHomeHonoruss QoToONEeproOaM3Ma: IBETEHUE U TPYMIIBI
dboTOonepuoANUECKIX PACTCHHM, PETYNSIUs JMCTOoNaaa, oOpa3oBaHUs TIOYEK,
nepexo/ia K COCTOSTHUIO TTOKOSL.

52. BHyTpeHHHE pUTMBI pa3BUTHs pacTeHuid. [lepuoanueckue sSBICHUS B pUTMax
OpraHoreHesa u pocta pacreHuil. Llupkannpie puTMbl, MEXaHU3M UX 00pa30BaHUS.
Hacrpoiika nupkagHsix putMoB Goroneprogom. [lmactoxpoH.

53. DMOpuoHanbHOEe pa3BuTuE. Pa3zBuTHe 3apojpiilia y ABYAOJIBHBIX PAacTEHU B
Hopme. [Ipopacranue cemsH. ['opMoHaNBbHBIN OalaHC TIPU IPOPACTAHUHU CEMSH.

54. Poct noberoBoii cuctembl. Poct nucra. Ponb (GUTOrOpMOHOB B 3akjajke U
pasButuu ucta. CBSI3b pa3BUTHSI TUCTA U MEPUCTEMBI TooOera.

55. Unnykius v 3BoKanus 1BeTeHus. Pa3Butue coupeTuil. PanHee reHepaTuBHOE
pa3BUTHE, TMO3JHEE TEHEPATMBHOE pPA3BUTHE, PA3BUTHE LBETKOB. HopmaibHOE
pa3BUTHUE LIBETKA.

55. JXXu3HEHHbIE LUKIbl PAaCTEHUN. Y CIOBUSI MUHEPAJIbHOTO MUTaHUS, BO3PACT,
TOPMOHAJIBHBIA CTAaTyC Kak (aKkTOphl, BIUSIOMNE Ha 1MOa pacteHuid. [lomoBbie
XpPOMOCOMBI. My»CKH€ U )KEHCKHE LIBETKU Y OJTHOJAOMHBIX PACTEHHUM.



56. ®u3nonorus 1 OHOXUMUS PACTEHUH - TEOPETUIECKasi OCHOBA PACTEHUEBOICTBA
¥ HOBBIX OTpacieil 6MOTEXHOJIOTHH.

57. Oco0eHHOCTH cocTaBa U METa00IM3Ma YIi€BOJA0B PACTEHUN.

58. Onurocaxapuibl, IX COCTaB, CTPYKTypa, OCHOBHBIC npeacTaBuTenu. Caxaposa;
JIOKaIIM3alus ee CUHTe3a U (PyHKIIUH.

59. Ilonncaxapuipl: cocTaB, TUIBI CBA3EH, BeTBIeHUE. [lonrcaxapubpl 3anacHble U
CTPYKTYpHBIE.

60. O0mue cBoMCcTBA TUIUIOB, KilacCHu(pUKaIus, HOMEHKIATypa.

61. buonmornueckue MemMOpaHbl, crienu(puKka pa3IMIHBIX MEeMOpaH pacTUTEIbLHOMN
KJICTKH.

62. CtpykTypa ¥ HOHHBICE CBOWCTBA aMHHOKHCIOT. [IpoTemHOTEeHHBIC
AMHUHOKHCJIOTBL. AMHMHO-  COCIUHEHUS, CHHTE3UPYEMBIC TMEPBUYHO U3
MHHEPAJIBHOI'O a30Ta U CUHTE3 AaMUHOKUCIIOT.

63. Peaknuu mnepeamuHupoBaHus. KitodeBas pojb IIyTaMHHOBOM KHCIOTHI B
MeTa00In3Me aMUHOKHUCIIOT.

64. CrpykTypa MOJIEKYJd TOJUIENTHAOB. benkoBeie Komiuiekchl. I[lonsTHE
cyObeauHuIpl. OyHKIMOHATBHAS KIIacCu(UKaIs OSIKOB.

65.HykiienHOBBIE KHUCIOTHI: MEpPBUYHASL CTPYKTYpa, HYKJICOTHAHBI COCTaB.
Bropuunas u Ttperuunasa ctpykrypa JHK. Crpykrypa PHK. Tunet PHK
(uH(pOpMaLIMOHHAsA, TPAHCHIOPTHAsA, puOOCOMaNbHas).

66. OcHOBHBIE KJIaCChl BTOPUYHBIX METAOOIHMTOB: CTPOCHHUE, KIACCU(UKALUA H
pacnpocTpaHEeHHE.

67. Ctpoenne pepMEHTOB 1 UX XapaKTEPUCTHKA KaK BHICOKOCTICIIMAIM3UPOBAHHBIX
OEJIKOBBIX KaTaanu3aTopoB. MeXaHU3MBI PETYJISAINN aKTUBHOCTH (DEPMEHTOB.

68. OcoOeHHOCTH CTpOCHHS, CTPYKTypHas U (YHKIMOHAIBHAS OpTraHU3aIlHs
pactutenbHON KieTKu. CHUMOMOreHHasl THUIOTe3a BO3HUKHOBEHMS PACTUTEIILHOU
KJIETKH.

69. OcobeHHOCTH OpraHM3aIuu SAepHOro reHoMa pacteHuil. CTpykTypa reHoma,
nosmmMopdusm pactutenpHon JJHK.

70.IlnactunHas cucrtema, THUIBI TIJIACTUI, OCOOCHHOCTH CTPOCHHS, OHTOTCHES.
I'enom mnactun. IlpokapuoTuyeckre 4epThl U KOMMHHOCTD IIJJACTUAHOTO I'€HOMA.
Pa3MHOXkeHHE 1 Haclie10BaHUE TIIIACTUL.

71. OcobeHHOCTH CTPOEHUSI MUTOXOHJIpHI pacTeHuil. OCOOCHHOCTH CTPYKTYpPHI
MUTOXOHAPUAIBHOTO TeHOMa pacTteHuil. [IpokapumoTudeckue 4YepThl U paszMep
MUTOXOHAPHUAIBHOTO T€HOMA PACTEHUH.



72. MeMOpaHHBIE CHCTEMBI PACTUTEIBHOM KJIETKUA.. OCOOCHHOCTH CTPOCHUS
masmanemMmbl, ToHormacta, OIIP, anmapara [ompmku. WX TpaHcnopTHbie
CHUCTEMBI, TPOTOHHASA SHEPTETUKA TPAHCIIOPTHBIX CUCTEM.

73. Bakyonb. Jlutnueckuid M 3amacarolidid TUIBI BakyoJjeil. Bo3HukHOBeHHE
BakyoJsieii de novo. TpaHCIOPT BEIIESCTB B 3allacaloniie M JTUTHYSCKHE BaKyOJIH
(cnusiHuE BE3UKYII, aBTO(arus Be3uKyi). @yHKIIMHU BaKyOJIIPHOM CUCTEMBI KIETKH.

74. CtpykTypa IMTOCKENETa PACTUTENBHON KIETKH, €ro pojb B OOECleYeHUU
KU3BHEJEATEIbHOCTUA PACTUTEIILHON KIIETKHU.

75. OHTOTEHE3 KICTKHU pacTCHUA U €Io CTaaAuu, alloIITO3.

76. CTpykTypHbIC ¥ (PYHKIIMOHAJIbHBIE OCOOCHHOCTH KJICTOK pacTeHMid IN VItro.
Hcnonp3oBaHne KJICTOK pacTeHWil IN VIO Kak MOJENBbHOW CHCTEMBI B
(U3UOTOTUYECKHUX UCCIICTOBAHUSX U B OMOTEXHOJIOTHH.

/7. BHelmHWE HMCTOYHUKH DSHEPrUU i1 OpPraHu3MoB. JIBe OCHOBHBIE (HOPMBI
3amacaHusl SHEpPruM B KieTke. TpaHcopmanus 3HEPruM Ha CONPSITarOIMIMX
MeMOpaHax.

78. DOu3NKO-XUMHUYECcKas CYITHOCTL IIpomeccca (1)OTOCI/IHT633 H €0 3HA4YCHHC B
9HCPIrecTUICCKOM M INIACTUYCCKOM oOMeHe pacTCHUA.

79. CtpykTypHO-(QPYHKITMOHAIbHAS OpraHu3anus (POTOCHHTETUYCCKOTO ammapara.
OCHOBHBIE MTOKA3aTENIN ME3OCTPYKTYPHI JIUCTA.

80. O0mas xapakTeprCTHKA MTPOIIecca IbIXaHUsI, €T0 OCHOBHBIC TAITbI.

3. MeToauyeckue MaTepuaJibl, onpeae/somue Npoueaypbl
OlLleHMBAHMSA 3HAHUI, YMeHMI, HABBIKOB U ONBITA AeATeJIbHOCTH B Ipolecce
O0CBOCHHS 00pa30BaTEJIbHOM POrPaMMBbI

KOH’[pOJIL OCBOCHUS JUCHUILUIUHBI «PU3M0JI0TUSA U GUOXUMHUS pacTeHUI) Ha
ATanax TeKyIIEH MPOMEKYTOUYHOU aTTECTALIMUA HPOBOIUTCSA B COOTBETCTBUU C
nercTeyromuM [losoxxenneM o TeKyleM KOHTPOJIE yCIIeBaeMOCTH U
MIPOMEKYTOUYHOM aTTeCTAIK 00yUYaOIIUXCS MO0 MPOrPaMMaM MOTOTOBKH
Hay4YHbIX 1 HAYyYHO-TICaroru4eCKuX KaJpoB B aCIIUPaAHTYpPE.

Kputepun o1ieHKH JIOKIaaa:
- OneHKa «OTJHYHO» CTaBHUTCS, €CJIM BBIIIOJHEHBI BCe TpeOOBaHUS K
HallMCAaHUIO H 3alluTe JOKJIanga: oOo3HaueHa mpoOiemMa U 00OCHOBaHA €&
AKTyaJIbHOCTb, CJI€JIaH KpaTKUM AaHalni3 pa3jW4YHbIX TOYEK 3pEHUS Ha




paccMaTpuBaeMyro MpoOJeMy M JIOTHYHO H3JI0)KEHa COOCTBEHHAsl TMO3ULUS,
chOpMyIMpPOBAaHbl BBIBOJIBI, T€Ma PAaCKPhITA TMOJHOCTHIO, BBIAEPKAH OO0BEM,
COOJTI0/IEHBI TPEOOBAHUS K BHEUTHEMY O()OPMIICHHIO, IaHbI PABUIIbHBIE OTBETHI Ha
JIOTIOJTHUTENIbHBIE BOITPOCHI.

- O1leHKa «XOPOII0Y» CTaBUTCS, €CJIM OCHOBHBIE TPeOOBaHUS K JOKIATy U
€ro 3alllUTe BBIMOJHEHBI, HO TMPU ITOM JOMYyIIeHbl HeaouéThl. B uwacTtHOCTH,
UMEIOTCSI HETOYHOCTH B M3JIOKEHMM MaTepuaina; OTCYTCTBYET JIOrHYecKas
MOCIIEZIOBATEIBHOCTh B CYXKICHUSX; HE BBIAEpKaH 00BEM pedepara; UMEIOTCS
yIyieHus: B opopMiIeHHH; Ha JIOMOJHUTENIbHbIE BOMPOCHI MPHU 3alUTE JaHBI
HEIOJIHBIE OTBETBHI.

-  OuneHka «yAOBJIETBOPUTEJbHO» CTaBUTCA, €CIU  HMEIOTCH
CYIIECTBEHHBIC OTCTYIUICHHS OT TpeOoBaHUU K [okinany. B wactHocTH: Tema
OCBEIICHA JMIIb YaCTUYHO; AOMYIIEHbl (PaKTUUYECKHUE OLIMOKM B COJEpKAHHUH
JIOKJIaJ]a WM TPU OTBETE Ha JOMOJIHHUTEIbHBIE BOMNPOCHI; BO BpPEMS 3allMUThI
OTCYTCTBYET BBIBO/I.

- OneHka «HEYI0BJIETBOPUTEJIBHO» CTaBUTCS, €CIM TEMa JOKJIaga HE
packpbiTa, OOHAPYKUBAETCA CYIIECTBEHHOE HETOHUMAHUE IPOOIJIEMBI.

Pedepatr — 3TO KpaTKO€ M3JIOKEHUE B MMCbMEHHOM BHJE COJIEPKAHUA U
pe3yJbTaTOB HMHIAUBUAYAIBHON y4eOHO-HUCCIIENOBATEILCKON JESATEIbHOCTH,
UMEET pErIaMEHTHUPOBAHHYIO CTPYKTYpy, coiaepkanue u odopmiienue. Ero
3a1a4aMu ABJISFOTCA:

1. ®dopmupoBaHME YyMEHUN CaMOCTOSITENIBHOW pabOThl AaCHUPAHTOB C
HMCTOYHUKAMU JIUTEPATYPBI, UX CUCTEMATHU3ALINS;

2. Pa3BuTHe HaBBIKOB JIOTHUYECKOTO MBIIIJICHHS,
3. YraybneHne TeopeTUUeCKuX 3HaHUH 110 MpoOIeMe UCCISIOBAHNS.

Texct pedepara MOKEH CcoAepKaTh apryMEHTUPOBAHHOE H3JI0KEHUE
onpeneneHHod Tembl. Pedepar momxkeH OBITH CTPYKTYpupoBaH (IO TjaBam,
paznenam, maparpadam) W BKJIIOYaTh pas3feiibl: BBEJIEHHWE, OCHOBHAs YacTh,
3aKJII0OYEHUE, CIHCOK MCIOIb3YyEeMbIX UCTOYHUKOB. B 3aBUCHUMOCTH OT TE€MaTUKH
pedepara kK HeMy MOryT OBITh OGOPMIICHBI NPUIIOKEHUS, COJEpIKAIIHE
JOKYMEHTBI, WJUTFOCTPAITUH, TAOJIHIIbI, CXEMBI U T. 1.

Kputepusimu  omeHkH pedepara  SBISIOTCA:  HOBH3HA  TEKCTa,
000CHOBaHHOCTH BBIOOpA UCTOYHUKOB JIUTEPATYPHI, CTCTICHb PACKPBITUS CYIITHOCTH
BOIIpoca, CoOJII0IeHUSI TPEOOBaHUM K O(OPMIICHHUIO.

O1eHKa «OTJIMYHO0» — BBITIOJIHEHBI BCE TPEOOBAaHUS K HATUCaHUIO pedepara:
o0o3HaveHa mpodJieMa U 000CHOBAHA €€ aKTyaJIbHOCTh; CIeJIaH aHaJIi3 Pa3InYHbIX
TOUYEK 3PEHUS Ha pacCMaTPUBAEMYIO TIPOOJIEMY | JIOTUYHO M3JI0KEHa COOCTBEHHAs
NO3UIMS; CPOPMYJTUPOBAHBI BBIBOJBI, TEMa PACKpbITAa MOJIHOCTBHIO, BBIIEPIKaH
00BEM; c00JII0/IeHBI TPeOOBaHHUS K BHEIIHEMY O(OPMIICHHUIO.

OneHka «X0opouo» — OCHOBHBIE TpeOOBaHUS K pedepary BHIIOJIHEHbI, HO



IIPY 3TOM JIOITYIIEHbI HENOYETHI. B 4aCTHOCTH, UMEIOTCS HETOYHOCTH B U3JI0KEHU U
MaTepuaia; OTCYTCTBYET JIOTMYECKas IIOCICNAOBATEIBHOCTE B CYXKICHUAX; HE
BbIIEpKaH 00bEM pedepaTa; UMEIOTCS YIyIeHUs B 0pOpMIICHUH.

OneHKa «yI0BJIETBOPUTEJIbHO0» — HUMEIOTCS CYIIECTBEHHBIE OTCTYIUICHHUS
oT TpeOoBaHMil K pepepupoBanuto. B yacTHOCTH: TeMa OCBELIEHA NI YACTUYHO;
JIOTYIIEHBI (DaKTHUECKHE OLIUOKH B COJIEpKaHuU pedepaTa; OTCYTCTBYIOT BBIBOIBI.

OneHka «HEYHOBJIETBOPHUTEIbHO» — TeMa pedepara HE pacKpbITa,
OOHapyXMBaeTCs CYIIECTBEHHOE HEMOHMMaHue mpolieMbl win pedepar He
IIPECTaBIICH BOBCE.

KDI/ITCDI/II/I OILCHKMH ITPH ITPOBCACHHNHN KAHANJAATCKOT'O S3K3aMCHaA.

— OueHka «OTJHYHO» BBICTABISETCA ACHOUPAHTy, TMPU HAIUYUAH
BCECTOPOHHETO, CUCTEMATUYECKOTO M TIyOOKOTO 3HaHHUSI Y4eOHO-IPOrPaMMHOTO
Marepuana, yMEHHE CBOOOJIHO BBIMOJHATH 3aJaHHs, MPETyCMOTPEHHBIC
[IPOIPaMMOW, YCBOMBIIMM OCHOBHYK) M 3HAaKOMBIM C JIONOJHUTEIBHOU
JATEPATYPOr, PEKOMEHI0BAaHHOM MporpammMoit. Kak mpaBuiio, OlleHKa «OTIHYHO
BBICTABIIACTCSA ACMHUpPAHTaM, YCBOMBIIMM B3aUMOCBSI3b OCHOBHBIX ITOHATHH
JUCLUMIUIMHBL B WX 3HAYEHUU JJIs1 mpuoOperaemoil mpodeccuu, MpOosIBUBIIMM
TBOPYECKHE CIIOCOOHOCTH B MOHMMAHUH, U3JIOKEHUHM U HUCMOJb30BAHUM y4E€OHO-
MPOrPaMMHOI0 MaTepHUana;

— OueHka «XOpouI0» BHICTABIIACTCSA aCIIUPAHTY, €CIU OH MOKA3bIBAET
MOJIHOE 3HAHUE YU4eOHO-TIPOTPAMMHOT0 MaTepHalia, YCIEITHO BBITOTHAET 3aJaHus,
MPEIYCMOTPEHHbIE  NPOTPAMMOM,  YCBOMBIIMKA  OCHOBHYK  JIUTEPATYpPY,
PEKOMEHJIOBaHHYIO B porpamme. Kak mmpaBuiio, olieHKa «XOpOIIO» BbICTABIIAECTCS
aclupaHTaM, ITOKa3aBIINM CUCTEMATUYECKUN XapaKTep 3HAHUU 110 AUCLUIUIMHE U
CIIOCOOHBIM K HMX CAMOCTOSITEJIbHOMY TIONOJHEHUIO W OOHOBJICHHIO B XOJI€
nanbHeie yueObl 1 mpodecCUOHAIBHOMN NeITeIbHOCTH;

— OuneHka «yI0BJIETBOPUTEJIBbHO» BBICTABISETCS ACHNUPAHTY, B
cllyyae 3HaHUS OCHOBHOIO MaTepuasia y4eOHOM mporpamMmbl B 0ObeMe,
HEO0OXOIMMOM I JalibHEelIed y4eObl U mpencTosiieil paboTel mo mpodeccun,
CIIPABJISIFOIIMICS C BBINOJHEHUEM 33IaHUN, MPEIYCMOTPEHHBIX MNPOTPAMMOMN,
3HAKOMBI C OCHOBHOM JIUTEPATYpOW, PEKOMEHIOBAHHOM mnporpammon. Kak
MPaBUJIO, OLEHKA  «yJOBJIETBOPHUTEIBHO»  BBICTABJISECTCS  ACIUPAHTaM,
JOTYCTUBIIIUM TIOTPEITHOCTH B OTBETE HA JK3aMEHE/3a4€Te U TMPHU BBHIMOJTHEHUU
HK3aMEHAITMOHHBIX 3aJ]aHuM, HO 00Jaaronuii HEOOXOIMMBIMU 3HAHUSIMU JIJI UX
YCTpPaHEHUs MOJI PYKOBOACTBOM ITPEIO1aBaTENs,

- OneHka «Hey10BJIETBOPUTEIbLHO» BBICTABJISICTCS ACIUPAHTY, IIPU
HaJU4YuU MpoOEJIOB B 3HAHUSIX OCHOBHOTO MaTepuaja yueOHON MpOoTrpaMMBbl,
JOMYCTUBIIIEMY MTPUHIUITHATBHBIE OIIMOKHU B BBITIOJTHEHUHN MPEyCMOTPEHHBIX
nporpamMmoit 3aganuii. Kak npaBuiio, OlleHKa «HEYI0BJICTBOPUTEIBHO» CTABUTCS
acripaHTaM, KOTOpbIE HE MOTYT MPOJAOJKUTH O0yUYeHHUE WU IPUCTYIHUTH K
npodeCCUOHATIBHON JIEATEIbHOCTH MO0 OKOHYAHUH By3a 0€3 JIOMOJTHUTEIbHBIX
3aHATHHI IO COOTBETCTBYIOIIEN CIIENUATIBHOCTH.



