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[Ipu pazpabotke paboueii mporpaMMbl y4eOHOH TUCHUIUIMHBI B OCHOBY HOJOXKEHBI:

1) ®I'OC BO mno Hampasinenuto moarotoBkd 35.03.07 TexHonorusi mMpoM3BOACTBA U
nepepadoTKH  CeJbCKOXO3SIiCTBEHHOH TNPOAYKUMH  YTBEP)KJIEHHBIH  MMHHCTEPCTBOM
obpazoBanus u Hayku PO No 669 «17» utons 2017 r.

2)  VYuyeOuwpii mman npopuab  TexHojgoruss  NPOU3BOACTBA M MepepadoOTKH
CeJILCKOX03sIiiCTBEHHOI npoaykiuu o100peH Yuensim coBetom ®I'BOY BO I'AY Cesepnoro
3aypanbs ot «27» mast 2021 1. [TpoToxos Ne 11

PaGouast mporpamma yueOHOH AMCIMILIMHBI 000peHa Ha 3acenanuu kadeapsl OOmielt ouonoruu ot «15»
uroHs 2021 . [Iporokon Ne 9

/%,/ A.A. JIameB

3aBenyromuii kadeapoi

Pabouas nporpamma yueOHOM AUCIHUITIIMHBI 0JJOOpEHa METOINYECKON KOMUCCHEH HHCTUTYTA OT «16»
utoHst 2021 r. TIporokon Ne 10

e / ;}

[Ipencemarens MK ATU 0O.B. Kosasnena

Pazpabotuuk: k. c.-x. H., norieHT K.B. Mouceepa

W.o. qupexTopa HWHCTUTYTA! O.A. lllaxoBa



1. Hepeqeﬂb MJIAHUPYEMBIX PE3yabTaTOB oﬁyqe}mﬂ o JTMCHUIIJIMHE, COOTHECCCHHBIX C
IMJIAHUPYEMBIMHU pE3yJdbTaTaMHU OCBOCHUSA 06pa30BaTeJ’ILHOI7I MMporpaMmmbl

Koo WNunukarop
coMne- Pesynbrarsl OCTHKEHS IlepedeHsb IUIAHUPYEMBIX PE3YJIBTATOB
OCBOEHUS 00y4eHUs 10 TUCUUIUINHE
menHyuu KOMITIETEHIIUH
3HaMmMb:
- 3aBHCHUMOCTH (DU3UOJOTHUECKUX
IPOLECCOB  OT  BHYTPEHHUX U
BHEUTHUX (akTopoB Cpelbl;
NPUHIUIB (POPMHUPOBAHUS BEIUIHHEI
M KayecTBa ypokasg  OCHOBHBIX
CEJIbCKOXO3SUCTBEHHBIX KYIbTYD;
yMeTh:
- OTIPENEIATh 3aBUCHUMOCTh
(U3MOIOTMUECKUX  IPOLECCOB  OT
BHYTPEHHUX M BHEIIHUX (DaKTOpOB
Cpelbl; HUCIOJIb30BaTh  MPUHIIHUIIBI
(dbopMUpOBaHUS BEIUYUHBI U Ka4eCTBa
ypoKas OCHOBHBIX
NJT-100m CEIbCKOXO3MCTBEHHBIX KYJIBTYpP IS
OITK-1 Pemaer KoHKpeTHbIC pellleHrs CTaHJapTHBIX 3aJady Ha
Crocoden pemats | sazatu . OCHOBE  (hU3UOIOr0-OMOXUMHYECKUX
THIIOBBIE 3a/1a4H npodeccroHalbHOI 3AKOHOB 1 MPABHI;
MPO(ECCHOHANLHOM | ACATEILHOCTH [I0JIB30BATBCA  OPTAHOJIENTUYECKMMU
ACATCITLHOCTH Ha (ouckka n U OMOXMMHYECKUMH IOKa3aTeIsIMU B
OIK-1 ggigizs;af;ﬁ}l% Egizl::;?eeﬁ IIPOLIECCE NMPOTHO3UPOBAHUS Ka4eCTBa
ypoxas; OTIPEICIIATh
MaTEMATUYECKUX U | )KU3HEIEATEIbHOCTH) KH3HECTIOCOGHOCTS  PACTHTEBHBIX
€CTECTBCHHBIX HAayK | U NPEACTABIAET TKaHell, HCXONS M3 BOBMOKHOCTH
C IIPUMEHEHUEM pe3yJIbTaThl UX OCYyMeCTRNGHMA B  HHX  XoJa
MH(POPMALIMOHHO- | PELICHUs HAa OCHOBE (H3HOJIOTO-GHOXHMHUECKHX
KOMMYHUKalMOHHBI ¢dusuooro- [pOLIECCOB
X TEXHOJIOTUI OMOXUMHUYECKUX BJI/1€Th:
3AKOHOB M paBil - COBPEMEHHBIMH METOIaMU
UCCIIEJOBaHUS U MOJIy4EHUS

uHpopManuu o xoae (HopMUPOBaHHS
Ka4yecTBa ypoxkasi, mpuéMaMu TOUCKa
HOBBIX  CBeJieHW B oOmacTtu
bu3HOoJIOTHH U OMOXUMHHM PACTCHUM,
CBSI3aHHBIX C TIOJYYCHHEM YypOxKasl
CEIIbCKOXO03SHCTBEHHBIX KYJIBTYP
BBICOKOTO KaudecTBa; COBPEMEHHBIMHU

METOlaMU VICCIIEIOBAHHUS U
nojydeHuss HHoOpMauuu o XoJe
(GU3UONOTMUECKUX  TPOIIECCOB B

pacTUTEITLHOM OpPraHHu3Me; HaBbIKAMU
00paboOTKM W aHaiHM3a MOIy4aeMbIX
AKCIIEPUMEHTATBHBIX TAHHBIX

2. MecTO IMCHUILINHBI B CTPYKTYpe 00pa30BaTe/IbHOM NPOrpaMMbl
JlaHHas IUCIUIUIMHA OTHOCUTCS K boky I 00s3aTenbHOM yacT 00pa3oBaTebHON MPOTrPaMMBI.




I[HSI HU3YUYCHHUA NUCHUIIIIUHBL H€O6XOI[I/IMBI 3HaHHUA B 00JIACTH: 6OTaHI/IKI/I, XHUMHH, OKOJIOTUH.

®uU3HONOTUs PACTEHUHN SBJISIETCS MPEIIICCTBYIONIEH AUCIUIUIMHON JUISl AUCIUIUIMH: OMOXUMUS
CEJIbCKOXO3SMCTBEHHOW NPOAYKLHMH, 3E€MJIEICINE C OCHOBAaMHU IOYBOBEICHHS U arpOXUMHH,

MIPOU3BOJICTBO MPOAYKIMH PACTEHHUEBOICTBA, KOPMOIIPOU3BOICTBO.
JucuuminHa u3ydaercst Ha 2 Kypce B 3 ceMecTpe 1Mo 09HOi GopMme o0yueHUs.

3. O0beM AUCUMILIMHBI M BU/IbI Y4e0HOIi padoThI
OO0mas TpyI0eMKOCTh JUCIUIUINHBI cOcTaBisieT 144 daca 4 3a4eTHBIC SAMHHUIIBL.

Bun yae6HOMI paboThI ®opma o0ydeHus
OYHas

AyauTopHBbIE 3aHATHSA (BCEro) 64
B mom uucne: -
JIeKIIMOHHOTO THUTIA 32
CeMHHApPCKOTO THUTIA 32
CamocrosiTesqibHass padora (Bcero) 62
B mom uucne:
[TpopaboTka Matepuaia JICKIUH, 31
MOATOTOBKA K 3aHATHSIM
CaMocToATenbHOE U3YUEHUE TEM 8
Pedepar 20
WNnauBuayanbHble 3a0aHUs 3
Bun npomexyTouHo# aTTecTanum: HK3aMEH
9K3aMeH 18
OO0uiast TPy10€eMKOCTh: 144
4acoB
3aYETHBIX ETUHUIL 4

4. Conep:kanue QM CHUIINHbBI

4.1. Conep:xxanue pa3iesoB JUCHUIIIHHBI

No HaumenoBanue Coneprkanue paszjena

I/mm | paszzaena JUCIUTIIMHBI

1 2 3

1. | ®usmonorus u CtpykTypHas ¥ (QyHKIHMOHAJIbHAS OpPraHHU3alMsl PacTUTEIbHON
OUOXUMUS KJIETKH. XUMUYECKUN  COCTAaB  PACTUTEIIBHOM  KJIETKH.
PaCTUTENBHOM KIETKH ®epMeHThI, UX OuoOrHYecKass posib. AMHUHOKUCIOTHI, O€JKH,

JKUPBI, YIIIEBO/IbI, BATAMUHBI.
2. | BoaHslit pexum CognepxaHue, COCTOSHUE W (PYHKUIHUU BOJABI B PACTUTEIHHOM

pacTeHui

opranuzMe. TepMOAMHAMHMYECKHE  OCHOBBI  BOJIOOOMEHA.
IlocTymieHne BOABI M €r0  3aBUCHUMOCTH OT  YCJIIOBHH.
Tpancniupauus, e€ BUIbI, peryiupoBaHue, mytu cHuxeHnus UT.
[epensuxenue Boabl. Boanslii 6ananc. Boauslit nedunur u ero
BIIUSIHUE HA PACTEHUS.




dorocunres

Oo6mee npexacrapnenue o ¢orocunarese. [lnaneraprHoe 3HaUeHUE
dorocunTesa. Jluer kak opran QortocuHTeza. I[lurmeHTHBIE

cuctembl ¢otocuHTe3a. CBETOBbIE peaknuu (HoTocHHTE3A.

Metabonmu3m  yriepona mpu  porocuHTe3e. (OCOOEHHOCTH

¢orocunteza y C4 u CAM-pacrenuii. BnusiHue BHYTpeHHHUX H
BHELIHUX

YCIOBUA  Ha  MpOLECC

@DOTOCHHTE3 KaK OCHOBAa HPOIYKTUBHOCTH

¢orocunreza. Ilyru

pEeryJIMpOBaHUS.
CEJILCKOXO3AMCTBEHHBIX C.-X.

pacrenuil.  CBeTOKyJbTypa

pacTeHui.

JIpIxaHue pacTeHui

JpIxaHue —  OKHCIUTEIbHO-BOCCTAHOBHUTENBHBIM  MpOILIECC.
®epMeHTHI IbIXaHus. XUMH3M JbixaHus. [ nukonus. AspoOHas

daza npixanus. Jpyrue nmyTu abixanusi. JHEpPTeTHKa JbIXaHHS.

Pocr n pazsutne
pacTeHui

[Tonatue o pocre, pa3BUTHH, OHTOTE€HE3€e pacTeHui. Kietounsle

OCHOBBI  pOCTa. Pocrt

PocroBbie siBneHus. BimsHue BHYTPEHHHX YCIOBHM Ha PpOCT.

OUTOTOPMOHBI. LIEJIOTO  PACTEHHS.

3aBUCHUMOCTh POCTa OT JKOJOTMYECKHX (PakTopoB. JIBUKEHUE
pactenuii. Passurue. Ileprnonnzanms oHtorenesa. SpoBuszanms.
®otonepuoansM.  Puznonorus

CTapeHus.  YIpaBJ€HUE

TCHCPATHUBHBIM pasBUTHEM n CTapCHUCM. dOusnonorus

(dbopMUpPOBaHUS IJIOJIOB, CEMSIH U IPYTUX IPOIYKTUBHBIX YacTeil
pactenunii. ®U3HOTIOTHS TTOKOS U CITOCOOBI MPEBPAIEHHUS €TO.

CunTes, npeBpalieHne
U TIepEIBUKEHHE
OpraHMYECKUX BEILEeCTB
B pacCTeHUHU

Konctutynmonsnsie u BEIIeCTBA B PaCTEHUMU.
[IpeBpaiieHue Kpaxmana M caxapo3bl B pacTeHUH. DEepMEHTHI
npeBpaimieHus.  OpraHuyeckue ['muko3uapl  u
aNKaJoOuAbl, UX XHUMHYECKUH COCTaB, COAEpPKAHHE B C.-X.

3aIllaCHBbIC
KHUCJIOTHI.

pacTeHusIX. AHTUOMOTUKU U (UTOHLU]IBI pacTeHuil. D1aBOHBI U
¢1aBoOHONBI, WX XUMHYECKass NpuUpoaa U (QU3NOJIOTHYECKass
pousb. Ilepemerienne W TpPaHCIOPT OPraHUYECKUX BEIIECTB B
pacTeHHH.

MuHepanbHOE IUTAHUE
pacTeHui

duznoornyeckas POJIb MHKPOIJICMEHTOB.

I[I/Ial"HOCTI/IKa ,I[e(bI/II_[I/ITa NUTaTEeIbHBIX 3eMeHTOB. Ilornomenue

Makpo- H

MHUHCPAJIbHBIX BCHICCTB,
Breigenurensnas wu

NEpeMCIICHUC HX 110 PACTCHHUIO.
CHHTCTHYCCKAasA (1)YHKI_II/II/I KOpHeBOﬁ

cucteMbl. DU3HOJIOTHYECKHUE OCHOBEI IMPUMCHCHUA y,[[06peHI/II7L

[Ipucnocobnenue u

BaH_II/ITHO'HpI/ICHOCO6I/ITeHLCKI/Ie pCaKmuu paCTeHI/Iﬁ Ha HeﬁCTBHe

YCTOHYHMBOCTH HOBpeXJaoIuX  (GakTopoB. X0J0740-MOPO30-3UMOCTOHKOCTh

pacTeHui pacTeHUN. Juarnocruka YCTOWYUBOCTH. Kapo- u
3aCyXOyCTONYUBOCTD. ConeycToH4MBOCTh  PACTEHUH.
['a30yCTONYUBOCTS.

dusnosnorus u OcHoBHbIE Gu31010r0-OMOXUMHUYECKHE IIPOLIECCHI,

OnoxuMus
(dbopMupoBaHUs
Ka4yecTBa ypoxas C.-X.

KYJIBTYp

npoTekaromue npu (GopMUPOBAHMM NPOAYKTUBHBIX OpraHOB
3€pHOBBIX, 3€pHOOOOOBBIX, MAaCIUYHBIX KyIbTyp. OCHOBHBIE
¢u3noI0ro- OMOXMMHUYECKHE TPOLIECCHl, MPOTEKAIOIINE IPH
(GOpMHUPOBAHUN MPOAYKTHBHBIX OPraHOB IUIOJOBO-SATOJIHBIX
KyJAbTYp, KOpHE- U KIyOHemnonoB. BrusHue mnpupoHO-
KJIMMAaTH4eCKUX (DAKTOPOB HA XUMUYECKUN COCTaB pacTEHUIl.




4.2. Paznenbl AUCOMILUIMH U BUABI 3aHATHI

ouHas opma o0ydeHuUs

Ne HaumenoBanue paznena Jlexuuon | Cemunap CPC Ok3a | Bcero
/i JUCIUTUTAHBI HOTO CKOTO MEH
qac.
TUTIA
THTIA
1 2 3 4 5 6 7
1. | ®uszuonorus u OUOXUMUS 2 4 4 10
PacCTUTENBHOMN KIIETKH
2. | BonHbIii pexuM pacTeHH 4 2 8 14
3. | ®orocunTE3 4 4 8 16
4. JlprxaHue pacTeHui 4 4 8 16
5. Poct u pa3zButue pacrenuit 4 4 8 16
6. | Cunres, IpeBpaiieHe u 4 4 6 14
TepeIBIKEHUE OPraHNISCKUX
BEIIECTB B PACTCHUU
7. | MuHepanbHOE TUTAaHUE PACTCHUI 4 4 6 14
8. | Ilpucmocobenre u yCTOMUYUBOCTD 2 4 8 14
pacTeHui
9. Ou3noIorus 1 OUOXUMHUS 4 2 6 12
(hopMUpOBaHHS Ka4yeCcTBa ypoxKast
C.-X. KYJIBTYp
Dk3ameH 18
OO0111€€ KOJIUYECTBO 4YaCOB 32 32 62 18 144
4.3. 3aHATUSI CEMUHAPCKOI0 TUIA
Ne Ne TpynoemkocTb
n/m azzena qac
pasit Temsl (gac)
JUCIUTLITN OYHas
HBI
1 2 3
1. 1 ®dusnonorus u OMOXUMHSI paCTUTENbHON KIETKU
1. Bsenenue
2. l3meHeHHMe TPOHUIIAEMOCTH IUTOIIA3Mbl TPHU
MIOBPEXKICHUN
3. IIna3mounus, ero GopMbI U JETIIIA3MOIH3
KomnokBuym «Dusnonorus u OMOXUMHUS




PaCTUTENBHON KIIETKM»

BonHbli1 pexuM pacTeHUR
1. OmnpeneneHne KOHUEHTPALKUU KIETOYHOIO COKa U
IIOTEHLUAJIBLHOTO OCMOTHYECKOTO JIaBJICHUS
pedpaKTOMETPHUECKIM METOIOM
2. OrmpeneneHye MHTEHCUBHOCTH TpPaHCIUpPALUU Y
CPE3aHHBIX JINCTHEB IIPU MOMOLIM TOP3UOHHBIX BECOB
o MBaHoBy
Komnoxsuym «BoaHBIN peXUM pacTEHUID)

doTocuHTE3
1. Pasnmenenne  IHTMEHTOB  JIHCTa  METOJOM
OymaxHOU xpomarorpaduu
2. OnTHyecKre CBOMCTBA MUTMEHTOB
Komnoxsuym «®oTocuHTE3»

JIp1xaHue pacTeHui

1. OnmnpeneneHue WHTEHCHUBHOCTU JBIXaHUS CEMSH
pacTeHui
2. OnpeneneHrne akTUBHOCTH KaTajasbl B
pPa3IUYHBIX YaCTSIX PaCTCHUHN

Komnoksuym «/IpixaHnue pacteHun»

Pocr n pazButne pactenuit

1. H3yuyenue nuHEHHOTO pocTa modera u KOpHs

2. HabGmonenue 3a mepuoAMYHOCTHIO pOCTa
MEXIOY3JIUHA TOPO/T (TPOTIU3MBI)

3. M3ydyeHue BIUSHUS UHIOJIUHOYKCYCHOW KHUCIIOTHI
Ha YKOpEHEeHHEe YepEeHKOB (pacosu

4. IlpeprIBaHre TIEpHOIa TIOKOS y KIYOHEH KapTodes
IIPU IOMOIIY THOMOYEBUHBI
KomnokBuym « PocT u pa3BuTHe pacTeHUin»

Cunres, MpeBpaIicHre u nepeABUKECHUE

OPraHWYECKUX BEIIECTB B PACTCHUHU

1. OOHapyxeHue nyOousbHbBIX BemecTB (BUT. C)

2. Omnpenenenue aKTUBHOCTH aMuias B
MPOPACTAIOIINX CEMEHAX
KonnokBuym «CuHres, MpeBpaIieHue u
NepeIBIKCHUE OPraHUYECKUX BEIICCTB B PACTCHUH»

MuHepalibHOE MUTAHUE PACTCHUHN

1. Omnpenenenue oO6beMa KOPHEBOH  CHCTEMBI
meronoM Cabunauna u KojiocoBa
2. OOHapyKeHue HUTPATOB B JUCTHSIX U KOPHAX
pacTeHun

KomnokBuym «MuHepaabHOE NTUTAHUE PACTECHUI

1. Onpenenenue 3acyXoycTOHYMBOCTH PACTEHUH.
KomnokBuym «llpucnocobnienne u  ycTOWYMBOCTH
pacTeHUN»

1. 3anacHble BelecTBa CEMSH U UX MPEBPAIEHUs IPU
IIpOpacTaHuH

Bcero

32




4.4. [lpumepHasi TeMATHKA KYPCOBBIX POEKTOB (padoT) - ne npedycmompeno OIIOI1

5. Opranm3anmsi CaMOCTOSATEIbHOI PadoThl 00yYAIOIIMXCS 10 AUCHHUIINHE
5.1 Tunbl caMoOCTOATEILHOM Pa0OTHI M €€ KOHTPOJIb

Tum caMoCTOSITENIBHON ®opma o0ydeHust Texymui KOHTPOJIb
paboTsl
OuHas
ITpopaboTka MaTtepuana 31 TECTHUPOBAHUE
JIEKIUH, MOJITOTOBKA K
3aHATUSM
CaMocToATENbHOE H3YYEHHE 8 TECTUPOBAHUE,
TeM cobecenoBaHue
Pedepar 20 3anuTa
WupuBuayansHbIe 3aaHAS 3 cobecenoBaHue

5.2. Y4eOHo-MeTOqMYeCKHE MaTepPUAJIbI /ISl CAMOCTOSITEIbHOIH padoThI:

1. Mouceesa K.B. Meroauueckne yKaszaHus Jjisi CAMOCTOSITEIBHOM PabOTHI CTYAEHTOB T10
muciutmuHe «dusnonorus pacrennin» / K.B. MouceeBa. — Tromens: 'AY CeepHoro
3aypanbsg, 2018. — 41 c.

5.3. Tembl, BLIHOCHMbI€ HA CAMOCTOSITEJIbLHOE H3YUYEeHHe:

Pa3zoen I ®uznonorust 1 OMOXUMUS PACTUTEIBHON KIICTKH
1. CaoiicTBa BOJbI U €€ 3HaYCHHE B JKM3HHU pacTeHHil. OCMOTHYECKUE SBJICHUS B KIIETKE;
POJIb BaKyOJIU U KJIETOYHOU CTCHKH.
Paznen 2 BoHbli pexxuM pacTeHH
1. JIBurarenu BOJHOTO TOKa B PACTEHUHU.

2. buonornueckoe 3HadeHUE TpaHcHupamuu. JINCT Kak opraH TpaHCIUpPAIMH. 3aBUCUMOCTh
TpaHCIUpPALMU OT BHEIIHUX yCIOBUMU. [I[puMeHeHne aHTUTpaHCIIUPAHTOB.
Pa3zgen 3 dotocunres
1. 3aBucumocTtbh POTOCHHTE3a OT BHEIIHUX U BHYTPEHHUX YCIOBUH. J|HEBHAs JUHAMHKA
Y CE30HHBIC U3MECHEHUS (POTOCHHTE3A.
Paspgen 4 JIpixanue
1. Ponp npixaHus B KM3HHM pacTeHuid. lcmonbp3oBaHHe SHEPruu, BBICBOOOXKIAOLICHCS B

nponecce AblXaHusd, Ha (I)I/I3I/IOJ'IOI‘I/I‘IGCKI/IC MpoHeCChl B paCTUTCIIbHOM OPraHU3MeE.

2. 3aBHCHMOCTb HWHTEHCHUBHOCTH [bIXaHMS OT BHYTPEHHHX M BHEUIHMX (aKTOPOB.
JlbrxaTenbHbli KOAQ@UIUEHT U ero 3aBUCUMOCTh OT BHYTPEHHHMX U BHEIIHUX YCIOBHH.
Pasgen 5 Poct u pa3ButHe pacTeHUN
1. OHroreHe3 W OCHOBHbBIE OJTambl pa3BUTHA pacTeHH. Bo3pacTHas W3MEHUMBOCTH
MOp(}oJIOTHYECKUX U (PU3UOTIOTHUECKUX TPU3HAKOB.
Paznen 6 Cunres, npeBpallieHUE U NEPEABUKEHUE OPraHUUECKHX BEIIECTB B PACTEHUU
1. TlpeBpaieHue BemecTB MpU NPOpacTaHUK ceMsH. BTopuuHslil MeTaboIu3M.
Pazgen 7 MunepalibHOE IUTaHUE PACTCHUI




1.

Paznen

XHWMHUYECKUH JIEMEHTHBIN COCTaB pacTeHU. Makpo- U MUKPO3JIEMEHTHI, UX YCBOSEMBIC

(OpMBI U pOJIb B )KU3HU PACTECHUI.

8 IIpucnocoOnenne u yCTOMYMBOCTh PACTEHUI

1. TlouaTus PU3HOIOTHYECKOTO CTpEcca, YCTOMUMBOCTH, afganTtanuu. [lpucnocobnenue
OHTOI€HE3a PAaCTEHHMH K YCIOBHUAM CpeAbl Kak pe3ylbTaT HMX HBOJIOLMOHHOIO
pa3BUTHSL.

5.4. Tembl peepaToB:
Pa3nesn Ne2 «BoaHblii peskuM pacTeHHl»

© 0 N Uk

Amnenonartus. B3anMocBs3b pacTeHU.

Bonoobmen pacrtenuid.

[IepensurxkeHne BOJIbI 110 PACTEHMUIO.

[Tornomnienne MUHEpPaIbHBIX BELIECTB PACTEHUSIMHU.

[IpuMeHeHre aHTUTPAHCIIUPAHTOB B MIPAKTHKE CEILCKOTO X031 CTBA.
3Ha4YeHHE BOJIbI B )KM3HU PACTEHUM.

CocTosiHME BOJBI B TKAHSAX PACTCHU.

TpaHcropT opraHMYeCKUX BEIIECTB B PACTEHUSX.
Mertoonoruyeckue npoodaemMbl (PU3HOIOTUN PACTEHHH.

Pa3zgea Ne 3 «®@orocunrtes»

1.
2.

BnusiHue cniekTpaabHOTO COCTaBa CBETA HA Pa3BUTHE PACTEHUM.
Brnusinue cniekTpanbHOro cocTaBa cBeTa Ha GopMHUpOBaHUE POTOCHHTETUYECKOTO

arrmapara.

3.
4.
5.

Bnusinue cBeTOBOTO pexuMa Ha aHaTOMUUYECKYIO CTPYKTYPY JIMCTA.
Bnusinue cBeTa Ha poCT pacTEHUM.
Brnusinue xauecTBa 1 MHTEHCUBHOCTH CBETA Ha COJIEP)KaHUE MUTMEHTOB U ONITHYECKHE

CBOMCTBA JIMCTA.

6.
7.
8.
9.

Brnusinue MTHTEHCHBHOCTH CBETa HA YKCJIO U pa3Mep XJIOPOIIACTOB.
3eeHbli JUCT U COJTHEUHAs pauaiusl.

CBeToBOI peXUM MOCEBOB.

CBs13b (DU3HONOTHH PACTEHUHN C IPYTMMH €CTECTBEHHBIMU HAyKaMH.

10. COBpeMeHHHe MCTOAbI U3YUCHUSI HHTCHCUBHOCTHU (bOTOCI/IHTGBB. paCTeHHﬁ.

11.
12.
13.
14.
15.
17.
18
19.

ConHeuHas paguanus U paJuallMOHHbIN PeXUM HACAXKICHHH.

CyTOuHbIE pUTMBI Y PACTECHUH.

Cyrounslii X0 (OTOCHHTE3a Yy paCTEHUH.

DOTOCUHTETUYECKN aKTUBHAS PaJUalis U METO/IbI €€ U3MEPEHUS.

@DOTOCHHTE3 U €r0 3HAYEHUE B )KU3HU PACTCHUH.

dopMupOBaHUE JINCTA B CBS3U C alaliTalluel pACTEHUH K YCIOBUSAM OCBEILIEHHOCTH.

. XuMu3M mporiecca GoToCHHTE3a (COBPEMEHHBIE MPEICTABICHHS ).

SIBnenue (I)OTOHepI/IOI[I/I?»Ma " CT0 MPAKTUYCCKOC 3HAUCHUC.

6. ®@oHA OLEHOYHBIX CPEIACTB JUIS TPOBeIEHHUS] TMPOMEXKYTOYHOH  aTTecTaluu
00yyarImuxcst Mo JUCHHILINHE



6.1 Hepeqeﬂb KOMIIETEHIIMI H OlleHOYHbIE cpeacrea HMHIAUKATOpa JOCTUKCHUSA

KOMITeTEeHI M
HanmenoBan
Nupuxarop
Kowmrie [lepeuenp IaHUpyEMBIX PE3YIbTATOB 00YUEHMUS ue
JOCTUXKEHUS
TEHLUU . 10 TUCLUIUIMHE OLICHOYHOI'O
KOMITETEHIIUH
CpelCcTBa
OIIK-1 [ MA-100m 3HAMDb: Tect
Pemaer - 3aBHCHMOCTD (DU3HOJIOTHYECKUX MPOLIECCOB OT | DK3aMeHAaIHo
KOHKpETHBIE BHYTPEHHUX M BHEIIHUX (AKTOPOB CpEJbl; | HHBIN OuieT
3a/1a4uu OPUHIUNBL  (OPMHUPOBAHUS  BEIMYUHBI |
npodeccuoHaNbH | KauyecTBa ypoxast OCHOBHBIX
Ol IEATEIBHOCTH | CeNbCKOXO3SMCTBEHHBIX KYIbTYD;
(oueHka u yMeTh:
MOBBILLIEHUE - OIpeNeisITh 3aBUCUMOCTb (PU3UOJOTUYECKUX
nokasaresnei IPOLECCOB  OT BHYTPEHHHUX U  BHEIIHUX
AKU3ZHEJEATENbHOC | (JaKTOPOB  CPEIbl; HCIIOJIb30BATh  IPHUHIIUIIBI
TH) U (dopMUpOBaHUS BEIMYMHBI U KauyecTBa ypoKas
MIpe/ICTaBIsIeT OCHOBHBIX CE€JIbCKOXO3UCTBEHHBIX KYJIBTYp IS

pe3ynbTaThl UX
perieHus Ha
OCHOBE
¢duznomoro-
OMOXUMHYECKUX
3aKOHOB U TIPABUJI

pelIeHus CTaHJAPTHBIX 3ajad Ha OCHOBE
(U3HO0II0T0-OMOXUMHYSCKUX 3aKOHOB M TTPABWIT,
MTOJIb30BATHCS OPTraHOJICTITHYECKUMU 51
OMOXMMHYECCKHUMH TIOKa3aTesIMH B IIpoIiecce
IPOTHO3UPOBAHUS KavyecTBa ypoiKas;
OTIPEICIIATh JKM3HECIIOCOOHOCTh PACTUTEIBHBIX
TKaHEeH, HACXOs u3 BO3MOYKHOCTH
OCYIIECTBJICHUS B HHUX X0Ja (PU3HOJIOTO-
OMOXUMHUYECKHUX TTPOIIECCOB

BJIAJIETh:

- COBPEMEHHBIMH METOJAMH HWCCJCIOBAaHUSA U
noJrydeHus: nHGopmanuu o xojie HopPMUPOBAHUS
KayecTBa Yypoykas; NpHEMaMH ITOMCKA HOBBIX
CBeJIeHUH B 0oOylacTh (PU3HOJIOTHH U OMOXUMHUH
pacTeHH, CBS3aHHBIX C TOJYYCHHEM YpOXKas
CCJIbCKOXO3SHUCTBEHHBIX  KYJIBTYP  BBICOKOIO
KauecTBa; COBPEMEHHBIMH METOIaMH
UCCIICIOBAHMSI M TIOJyYeHHs] WH(POPMALUU O
X0J1€e (DU3HOIOTMIECKHUX IIPOLIECCOB B
pacTUTEILHOM OpraHu3Me; HaBBIKAMH
00paboTKu H aHanu3a MOJTy4aeMbIX
9KCIEPUMEHTAIbHBIX JTAHHBIX

6.2 Il kaJanl OLeHNBAHUS

IIaTubdanabHas mKaJjaa OLICHUBAHUA JK3aMCEHaA

OueHka Onucanue
JleMOHCTpHpYET MOJHOE MOHUMaHUE (PU3UOTOTHIECKOTO COCTOSHUS
5 pacTHTEeNsHOTO opranu3Ma. Bee TpeboBaHus, TpeIbIBIsSEMbIC K 3aJAHUIO
BBIIIOJTHEHEI.
4 JleMOHCTpHpYyeT 3HAYUTEIBHOE TOHUMaHNE (PU3UOTOTUIECKOTO COCTOSIHUS

PACTUTCIILHOTO OpraHru3Ma. Bce Tpe60BaHI/IH, MpEaAbABIACMBIC K 3a/IaHUTO




BBITIOJIHCHBI.

JleMOHCTpHpYeT YaCTHYHOE IOHUMaHHUEe (PU3UOJIOTHYECKOTO COCTOSIHUS
3 PacTUTEIBLHOrO OpraHu3Ma. boJbIIMHCTBO TpeOOBaHU, IPEABABIIAEMbIE K
3a/IaHUIO BBIIIOJIHEHBI.

JleMoHCTpHpyeT HEOOIBIIOE MOHUMAaHHUE (PU3UOIOTHIECKOTO COCTOSTHHS
2 pacTUTENbHOro opranuzMa. MHorue TpeOoBaHus, IPEABSIBISAEMbIE K 331aHUIO HE
BBITIOJTHEHBI.

lkana OLCHUBAHMSA TECTUPOBAHNS HA OJK3AMECHE

% BBINOJHEHNS 3aJaHUS bana no S5-6anbHol cucreme
85— 100 5
71-84 4
50-70 3
Menee 50 2

6.3. TunoBbie KOHTPOJIbHbIE 32IAHUA WJIH MHbIE MATEPHUAJIbI:
VYka3aHbl B IPHIIOKEHUH .

7. IlepeyeHb OCHOBHOW W JONMOJHHUTEJbHOW Yy4eOHOW JMTepaTypbl, HEOOXOAUMON ISt
OCBOEHHUS THCIHHUIINHBI
a) OCHOBHas JIUTEepaTypa
1. Ky3uenoB B. B. ®usnonorus pacrenuii B 2 1. Tom 1: y4eOHHK I aKaJeMHYECKOTO

OakanaBpuata/ B. B. Ky3nenos, I'. A. Imutpuesa. — 4-e¢ usn., nepepad. u jmomn. — Mocksa:
MznarensctBo FOpaiit, 2019. — 437 ¢. (bakanaBp. Axagemuueckuii Kype). — ISBN 978-5-534-
01711-3. — Tekcr: AIIEKTPOHHBIN /l ObC IOpaiirt [caiiT]. —
URL.: https://urait.ru/bcode/431927 (T'pudp YMO BO)
0) TOTIOJIHUTEIIbHAS JTUTEPATYPA:
1. JlazapeBuu C.B. boranumka u ¢usmosiorust pacteHuid [IIEKTPOHHBIA pecypc]: yueOHoe
nocobue / Jlazapesuu C.B. — Dnekrpon. TekctoBble nanusie. — M.: PUIIO, 2013. — 420 c. —
Pexxum mocryma: http://elibrary.ru/item.asp?id=21557913. — HOb «eLIBRARY», o mapoJito
2. MengeneB C.C. ®usuoinorusi pacteHuil [DneKkTpoHHBIN pecypc]: yuebHOoe mocobue /
Mengenes C.C. — DnektpoH. TekctoBble nanubsie. — CI16: bXB-IlerepOypr, 2013. — 512 c. —
Pexxum mocryma: http://elibrary.ru/item.asp?id=21556049. — HOb «eLIBRARY», o mapoJito
3. Angpees B.II. Jleknuu mno ¢usnonorun pacTeHUi [DIEKTPOHHBIM pecypc]: yueOHOe
nocooue/ AnapeeB B.II. — Omnexktpon. TtekctoBble manHble. — CII6.: Poccuiickuit
roCyJapCTBeHHbIN neaaroruueckuii yausepcuter uM. A.W. I'epuena, 2012. — 299 c. — Pexum
noctyna: http://www.iprbookshop.ru/20552. — 3bC «IPRbooks», no naposto
4. daneea E.®. buoxumus pactenmii / E.®. daneeBa. — Tromens: TAYK TOHB. — 2014. —
308 c.
5. @msuonoruss U OMOXUMHS pacTeHUH: ydeOHoe mocobue [DneKTpoHHBI pecypc]|: /
coctraButenu C. A. I'yxxsuH [u ap.]. — [lepcuanockuii: Jlonckoit TAY, 2019. — 172 c. — URL:
https://e.lanbook.com/book/133430. — TekcT: AMeKTPOHHBIN.
6. XKypnan «®u3nosnorus pacTeHUn».



https://urait.ru/bcode/431927

8. IlepeyeHb pecypcoB HH(pOPMANMOHHO-TEJEKOMMYHHKAIIMOHHOI ceTn ""UHTepHeT"

1.www.rsl.ru —poccutiickas rocyapcTBeHHas OHOIHOTEKA
2. Www.nlr.ru — poccuiickasi HalMOHAIIbHAsE ONOIHOTEKA
3.WwWw.hns.ru — HanMoHaIbHAs JICKTPOHHAs OMOIMOTeKa
4.http://lwww.rusplant.ru/ sxypraan «®Hu3H0IOTUS paCTCHUN

5. http://www.agrobiology.ru sxypran «CenbcKoX03siiicTBeHHAsT OHOJIOTHS.
Cepusi: buosiorus pacteHuin»

9. Www.Ippras.ru - UHCTUTYT (HU3HOJIOTHH PACTCHUIT

10. URL: - http://www.bibliotekar.ru - BoaHslii pexxum pacteHuit

11. URL: - http://beaplanet.ru. ®otocunTe3 pacTeHuit

12. naydyHas 31ekTpoHHas oubnuoTeka e-library; IPRbooks.

9. Meroauyeckue yKkazaHus /151 00y4ar0IUXCH 110 OCBOCHUIO TMCIUIIIHHBI

1. Mouceea K.B. Metonuueckue yka3zaHUs JUIsl CaMOCTOSITENIbHOM paOOTBI CTYIEHTOB IIO
mucuumnHe «Pusnonorus pactenui» / K.B. Mouceesa. — Tromens: I'AY Cesepnoro 3aypaibs,
2018. — 41 c.

10. ITepeyeHb MHPOPMALMOHHBIX TEXHOJIOTHI - He UCNOIb3Yemcs

11. MaTepuajJbHO-TeXHUYECKOe o0ecnedeHne JUCIUNINHBI
Jlnist oOecriedeHns JICKIIMOHHBIX 3aHATHI UMEETCS AyIUTOPHUS C MYJIbTHMEIHIHBIM
000pyIOBaHHUEM.
Jlyist mpoBeieHus TabOpaTOPHBIX 3aHATUI UMeeTcs yaeOHas JabopaTopust mo OU3HOIOTUN
pactenuii aya. 7-427 ¢ nmpubopaMu 1 000PyT0BAHUEM

[Tpubopsl: OaHu BOJsSHBIE, OUHOKYJISPHI, BEChl: TOP3UOHHBIE, JIEKTPUUECKUE, JIEKTPOHHBIE,
naboparopus OIl-2, BCTPSIXUBATENb, MUKPOCKOIIBI, OUHOKYJISIPHI, npudop
«MuKpoMHUXadIucy, CUXpoMeTp AocMaHa, pepakToMeTp, CYIUIbHBIN mKad, TepMoCTar,
(hOTOKOJIOPUMETP, NEKTPUUECKUE IITUTKH, IIKa( BBHITSKHOM.
O6opynoBaHue:

- UMHBEHTapb: OpPUTBBI, TUHEHKHU, HOXKH, MMHIETHI, PACIBUTATENH, Ta3bl, 0aHKHU U JIp.;

- MaTepuaibl: JKUBbIE KOMHATHBIE U TOJIEBBbIE PACTEHUS, PACTCHHsS B BOJHBIX, IECUAHBIX,
MMOYBEHHBIX KYJIbTYpax, ceMeHa, repoapuii u 1ip.;

- XUMUHYEcKas Mocy/a;

- XUMHUYECKHE PEaKTHUBBI;

- TaOaHIIBI, CTEHIBL;

- BuJeokacceThl «0Ku3Hb pacTeHUi»

- CIIaWJ-JIEKIUU

12. Oco0GeHHOCTH OCBOEHHS TUCHHUILIMHBI [Jsi WHBAJIMIOB M JHI C OrPaHHYEHHBIMH
BO3MOKHOCTSIMH 310POBbSI

OOyueHre 00YYarONMXCS C OrPAaHMUYCHHBIMH BO3MOXKHOCTSIMH 3/I0POBbS TPH HEOOXOAUMOCTH
OCYIIECTRIISICTCS. HA OCHOBE aJalTHPOBAHHOW pabovei MporpaMMbl C HCIONB30BAHUEM CIEIHATBHBIX
METOMIOB OOyuYeHHS | JUJAKTHYCCKUX MATEPUajoB, COCTABJICHHBIX C YYE€TOM OCOOCHHOCTEH
MCUXO(MU3NYESCKOTO PA3BUTHS, WHAWBUAYATbHBIX BO3MOXHOCTEH M COCTOSHHSI 370POBbS TaKHX
oOyuarormmxcs (00y4Jaromerocs).


http://www.rusplant.ru/
http://www.agrobiology.ru/
http://www.ippras.ru/
http://beaplanet.ru/

B memsax ocBoeHust yuyeOHOW MporpamMMbl AWCHUIUIMHBI WHBAIMAAMH U JIMOAMH C OTPaHUYCHHBIMH
BO3MOKHOCTSIMH 3/I0POBbSI 00€CTIEUNBACTCS:

* Ui MHBAJHJOB M JIUI] C OTPaHMYEHHBIMUA BO3MOXHOCTSIMH 3/I0POBBSI 110 3PEHUIO: pa3MelleHUe B
JOOCTYNHBIX JUIsI OOy4YalomMXcs, SIBISIIOIIMXCS CIENBIMH WM CNa0OBUAALIMMH, MeCTaXx U B
aJalTHPOBaHHON (opMe crnpaBOoYHOW HMH(OpPMALKMK O PAaCHUCAaHUU YYEOHBIX 3aHSATHU; MPUCYTCTBUE
ACCHCTEHTa,  OKa3bIBAIOLIEr0 O0y4JarouieMycss HEOOXOUMYIO TIOMOIIIb; BBIITYCK
aNbTEPHATUBHBIX (JOPMATOB ~ METONUYECKHMX MaTepHasioB (KpYMHBIH IpUdT WK ayauodaiisl),
WCIONb30BaHKe Bepcuu caita s ciaabopuasnmx ObC IPR BOOKS u cnenuanbHOro MOOMIBHOIO
npunoxkenuss [PR BOOKS WV-Reader (mporpamMMbel HEBH3yalnbHOTO JOCTyMa K HHGOpMaIuy,
MpeAHa3HauYeHHOH A7l MOOMIJIBHBIX YCTPOUCTB, paboTalomux Ha onepanuonHol cucreme Android u i0S,
KoTopasi He TpeOyeT crenuajibHO OOYUYEHHOrOo acCUCTeHTa, T.K. joau ¢ OB3 mo 3peHuro paboraroT co
CBOMM YCTPOWCTBOM MPUBBIYHBIM CIIOCOOOM, HCHONB3YS CIENUalbHBIE IITaTHBIE MPOrPaMMBbl IS
He3psTunx JiojieH, ¢ kotopeiMu [IPR BOOKS WV-Reader nMeer mosiHyr0 COBMECTHMOCTS );

*  UId WHBAIWJOB M JIMI] C OTPaHUYCHHBIMH BO3MOXKHOCTSIMH 3/I0POBbS IO CIIYXY: HaJUISKAIIIMHU
3BYKOBBIMH CPEICTBAMH BOCIIPOU3BEICHIE HHPOPMAIIHH;

*  UId WHBAIMJOB W JIMIl C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBBSI, MUMEIOIIMX HApyIIeHUs
OIOPHO-JIBUTATENIFHOIO  ammapara: BO3MOXKHOCTH OECHpersTCTBEHHOrO JOCTyla OOy4aromuxcsi B
yueOHBbIC TIOMEIEHHUs, TyaJleTHbIE KOMHATBHI U JIDYTHE MOMEIICHUS Kadeaphl, a Takxke MpeObIBaHUE B
YKa3aHHbBIX MTOMEIICHHSIX.

OOpa3oBanue OOYYaIONIMXCS C OrPAaHUYCHHBIMH BO3MOXKHOCTSMH 3JI0POBbSI MOXET OBITh
OpPraHM30BaHO KaK COBMECTHO C JPYyrMMU OOYYarONIMMHUCS, TaK W B OTJIENBHBIX TpYyNIaXx WIA B
OT/IENBHBIX OpTaHHU3aIHUsIX.
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KOHTPOJIBHBIE 3AJIAHUSA U UHBIE MATEPUAJIbI OLNEHKMU 3nannii, ymeHnmuii,

HAaBbIKOB U (I/I.]'II/I) OonbITa J€ATCJILHOCTH, XaPAKTCPU3IYIOIIME I3 TAIIbI (])opanOBa}mﬂ

KOMIIeTeHIINii B npouecce 0CBOCHUA NUCHUIJIUHBI

«Qusuonocus pacmenuily

1. BOl'[pOCbI AJIsl KOJINIOKBUYMOB

Paznea 1. «®u3nosnorus 1 OMOXMMHS PACTUTEIbHONH KIETKU»

1.

2.
3.
4

~No

10.

DneMEeHTapHBIA U MOJIEKYJISIPHBIA COCTAB JKUBBIX KJIETOK.

benku — 0oCHOBHBIE HOCUTENH KU3HEHHBIX SIBJICHUM.

benku — pepmentsl. X cocTaB, cTpoeHne, GyHKINH.

O mexanusme neictBus pepMeHToB. CnenupuIHOCTh PEPMEHTOB.

3aBUCUMOCTh JAEWUCTBUS (DEPMEHTOB OT YCIOBHUI cpenbl. AKTUBATOPbl U HMHIMOUTOPHI
(hepMeHTOB.

Knaccudukanus dpepmenton. U3ohepmeHTs

Perynsmus akTHBHOCTH (PEpMEHTOB.

[locTymnuienne BenecTB B paCTUTENbHYIO KIETKY:

a) [IpencraBnenne 06 n30MpaTeIbHON TPOHUIIAEMOCTH;

B) CTpoeHue, poJib KJIETOYHOW CTEHKU B MOCTYIJIEHUU BEIIECTB;

c¢) Cocras, cTpoenue, GyHKIIUM MEMOpaH, TPOHUKHOBEHHE BEIIECTB Yepe3 MEMOpaHy;
d) ITaccuBHBIN U aKTUBHBIH TPAHCIIOPT BEIIECTB;

e) MeTabonu3anus MOCTYMUBIIUX B KJIETKY BEIIECTB.

. IIpakTnueckoe 3HaUYE€HHWE M3YYEHHUS] MPOHUIAEMOCTH IHUTOIUIa3Mbl (YCTOHYMBOCTH K

HEeOIaronpusATHBIM YCIOBHSIM, CHHTE3 U IPUMEHEHUE XUMUYECKIX BEUIECTB B MPAKTHUKE).
OCHOBHBIE TPUHLIUIBI PA3APAKUMOCTH KUBOU KIETKH. 3aKOHBI
pa3apaKUuMOCTH.

Pa3znen 2 «Boaublii 00MeH pacTeHH i

1.

b)

TepmoauHaMuyeckre OCHOBBI BOJOOOMEHA pacTEHUI:

ITonsiTue 06 aKTUBHOCTH BOJIbI U BOJHOM IOTEHLMAIE;

XapakTepucTHKa COCTABISAIOIIMX BOJHOTO NOTEHIMAda : OCMOTHYECKUH IMOTEHIHAI,
MaTPUYHBII MOTEHIMAJ, TOTEHINAJ 1aBICHHUS;

PacturenbHas KiIeTka Kak OCMOTHYECKash CUCTEMa; IIOCTYIUIEHHME BOJbBl B
BaKyOJIM3UPOBAHHYIO U HEBAKYOIM3UPOBAHHYIO KIIETKY;

[lepenBuxkeHue BOJbl B CUCTEME [IOYBE-PACTEHUE-BO3IYX.

[ToctymieHue Boibl B KOPEHb PACTEHUI:

KopeHb kak opras norjiouieHus Bo/ibl;

KopHeBoe aBieHue U ero BO3MOKHbIE MEXaHU3MBI;

3aBUCHUMOCTb  TIOIVIOTUTEJIBHOM  JEATEIIBHOCTM KOPHEM OT BHEIIHUX  YCIOBUH
(Temmepatypa, a3panus, BIaKHOCTb MOYBBI) U IYTH

ONTUMU3ALHH.

Tpancniupanysi, ee 3Ha4eHHE, IOKA3aTENN; XapaKTEPU3YIOIIUE TPAHCIIUPALIMIO.
IlepenBurkeHue BOJIbI 10 PACTEHUIO; CUJIBL, IEPEIBUTAIONIYIO BOY.

®U3M0JIOrMYeCKe OCHOBBI MOBBIMIEHUS 3((EKTUBHOCTH HCIOJIB30BAHUSA  BOJBI
PacTeHUSIMHU:

[lonsitue 00 5BamoTpaHCIUpalMU, CYMMapHOM BOJONOTPEOICHUH U KO3 PUIHEHTE
BOJONOTPEOIEHUS, 3aBUCUMOCTD MX OT BHEITHUX U

BHYTPEHHHUX YCIOBUH.

3aBUCHMOCTD YpOXasi paCTEHUH OT BIaKHOCTH MIOYBBI;



C) Du3HOJIOrHYECKHE OCHOBBI OPOILICHHS TIOCEBOB C\X KYJIBTYp, aHTUTPAHCITUPAHTHIL.

Pa3zgen 3 «®@orocuHTE3»

Oomas cxema GpoTOCHHTE3a. 3HAUCHHE €r0 B )KU3HU PACTCHUH.

Kocmuueckasi poiib 3€JIEHBIX PACTEHUH U UX POJIb B KPYTOBOPOTE BEIIECTB B MIPUPO/IE.
XoporuracTta, uX CyMOMKPOCKOIINYECKOE CTPOSHHIE, XHMUIECKUI COCTaB.

Ctpoenue MoJieKy XJIopoduiiia 1 KApOTUHOUIOB.

du3nuecKue 1 XMMUYECKHE CBOWCTBA XJIOPOQHILIA.

Ponps nmurmenToB B npornecce GoTOCHHTESA.

CaeroBble peakuu (HOTOCHHTE3A.

[IpeBparenue sHepruu B npoiecce porocunreza. DotodochopunupoBaHue.
[IpeBparenue yriaexkuciaoTsl B mpouecce dotocuntesa (muka Kanspuna). OcoOeHHOCTH
ycBoenus CO2 y C4 u CAM - pacteHuid.

BnusiHue BHemIHUX ycioBU Ha mporecc GOoTOCHHTE3a (TeMIepaTypa, CBET, CO/IepKaHne
BOIbI, KoHIIeHTparus CO2 u T.1.)

11.  KIIJ 3eneHoro JucTa v MyTH €ro yBeIUYeHHUs.

12. 3aBHCHMOCTBH MEXKIY YpoxKaeM U (OTOCHHTE30M.

13.  Ilytu moBbImIeHUSI ”THTEHCUBHOCTH (POTOCHHTE3A.

14.  Tlytu moBbIICHHS YpOXKas c\X KYJIbTYP.

CoNo~ N E

-
©

Paspnen 4 «/Ipixanue pacteHuiny

1. OO6mrast XxapakTepuCcTHKa IbIXaHusl. Ero 3HaueHne B )KU3HU PaCTCHUH.
2. depMeHTHI IbIXaHUs, UX CTpOeHUE, QYHKITUH.
3. AnaspoOHasi ¢a3za IpIXaHUS — TJIIMKOJIM3. XUMHUUYECKHUE MPOIECCHl MPU TJIMKOJU3E, €TO0
3HauYEHUE.
JIpIxanue pacTeHUi IPU OTCYTCTBUH KHCI0poaa. B3anMocBsa3b OpOKEHUSI TbIXaHMUSI.
AnpoOHast pa3a JpIxaHus.
Hukn Kpebca. OcHOBHBIE 3Tallbl IPEBPALLEHUS TUPOBUHOTPAIHOMN KHCIOTHI.
['muokcanatHbIi LUK, €r0 3HAaYEHHUE.
Lens nepeHoca 371€KTPOHOB, OCHOBHBIE KOMIIOHEHTBI LEIH .
[Tento3odocharHplii UKL
0.  B3aumocCBS3b OCHOBHBIX ITyTEH JbIXaHUS.
1.  IlpeBparmieHue sHEpPrun Npu JbIXaHUU:
a) Crpoenue u 3HaueHue ATO;
b) MuTOXOHAPUH KaK OpraHesuibl a3pOoOHOTO JIBIXaHUS;
C) OxucnurensHoe GochopunupoBanue;
d) XeMH0-0CMOTHYECKasi TUIIOTE3a CONPSHKEHUS OKUCIIEHUS U (PochOopuInpoBaHus;
e) DHueprerudeckas 3pPEeKTUBHOCTD TbIXaHUSI.
12. B3auMoOCBs3b JAbIXaHUS C OOMEHaMM JIPYIMX BEIIECTB: aMUHOKHUCIOT, OEJIKOB, >KHPOB,
HYKJIEMHOBBIX KUCJIOT U IPYTUX BEIIECTB.
13.  VIHTEHCHBHOCTH JbIXaHUS U JbIXaTENbHBINA KOIPPHUIIMEHT, METO bl OTIPEICIICHUSI.
14.  3aBHUCHMOCTH JIBIXaHUS OT BHYTPEHHUX U BHEIIHHUX YCIOBHIA.
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Pa3nen S «MunepajibHOe NUTAHHE PACTEHUID)
1. HeoOxoaumble pacTEHUIO MAaKpO- U MUKPO- 3JIEMEHTHI.
2. ®u3noNoruyecKas pojib HEOOXOIMMBIX MaKpodJIeMeHTOB. [Ipu3Haku ux
HEJOCTATOYHOCTH.
3. ®uznosoruyeckas pojib HEOOX0IUMbBIX MUKPO3JIEMeHTOB. [Ipu3Haku ux
HEJOCTAaTOYHOCTH.



4.

5.

[Moctymnenne uoHOB B pacteHne. OCOOEHHOCTH KOPHEBOM CHCTEMBI KaK OpraH
noryomeHus. HekopHeBoe NoriomneHne HOHOB.
Tpancnopt noHoB o pacrenuto. [lepepacnpenenenue u peyTuiIn3anus

BCIUICCTB B paCTCHHMU.

6.
7.
8.

MuHepanbHbIC BEIIECTBa B PUTOIEHO3aX U UX KPYTOBOPOT B IKOCUCTEME.
DU3HOJOTUYECKUE OCHOBBI IPUMEHEHHS YI00pEHUH.
Oco0OeHHOCTH TUTAaHUS PACTCHHI B OECTIOYBEHHOU KYJIBTYpE.

Paznen 6 «Cmne3, NpeBpalicHuE U MEPEABUKCHUEC OPraHUYECCKUX BEIIECTB B PACTCHUU»

1.
2.

w

7.
8.
9.

3HaueHue a30Ta B KU3HU PACTEHUH.
[Intanue pacTeHnit a30TOM:

a) Hcrounuk a30Ta Juist pacTeHUI;

b) BoccraHoBiieHne HHUTpaTOB B KOpPHSIX U JIMCTBAX pacTeHWid; mpoOliema
HUTPATHOTO 3arpsA3HCHUSA IPOJAYKTOB ITMTAHUA U KOPMOB.

C) OCo0EHHOCTH a30THOTO MUTAHUS Y O0OOBBIX.

BxuroueHne amMmmuaka B COCTaB MUTAaHUSI aMUHOKHCIIOTHI U aMUJIOB.
Bropuunoe npeBpaiiieHue aMMHOKHUCIIOT:

a) Peaxius nepeaMUHHPOBAHHS;
b) Jle3aMUHUPOBaHNE aMUHOKHCIIOT U €T0 3HAaYCHHE B 0OMEHE;
C) JlekapOOKCHIINPOBAHUE AMUHOKHUCIIOT.

3HauYeHHE aMUJOB B JKW3HU PAcTeHUM. BiusHHE BHEIIHMX YCIIOBHI Ha IpPEBpAIlCHHS
AMUHOKHCIIOT B PaCTCHHSIX.

buocunTe3 6€1K0B U 3HaUEHHE HYKJIEMHOBBIX KUCIOT B OMOCUHTE3E:

a) I'emeTmyeckmii KOJI M €ro CBOMCTBA;

b) Peruukanus, TpaHCKPUIIIUS U TPAHCIIAIHUS.

OcHOBHBIE ATaIbl CUHTE3a OelKa.

Pacman 6enkoB B pacTeHUsX.

[IpeBpanieHue a30TUCTHIX BEIIECTB MIPU CO3PEBAHUU U IPOPACTAHUU CEMSIH.

10. O6mas cxema npeBpaleHus: a30TUCTHIX BEUIECTB B PACTCHHSIX.

Pa3znen 7 «PocT n pa3BuTHEe pacTeHuii»

1.

no
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10.
11.

12.

OOmiee mpencraBiaeHue O pocTe U pa3BUTUU. KiieTouHble OCHOBBI pocTa. MeTobl
U3y4YEeHHsI pocTa.

OOmue u crnenudpuyUecKkue 3aKOHOMEPHOCTH pPOCTa PACTEHUH, MCIIOJIb30BaHHUE HX B
pacTeHUEeBOJICTBE U OUOTEXHOJIOTUH.

3aBUCHUMOCTh pOCTa OT BHYTPEHHHUX U BHEIIHUX (DAKTOPOB.

@DUTOTOPMOHBI UX POJIb B KHU3HHU PACTEHHH.

[IpuMeHeHre CHHTETHYECKUX PErYISITOPOB POCTa B PACTEHUEBOJICTBE U OMOTEXHOJIOTHH.
JIBM>KEHUE OpraHOB PACTEHUN M UX MIPUCIIOCOOUTENFHOE 3HAYEHUE.

Onrorenes. Ilepuoau3anyisi, OCHOBHbIE Tallbl OHTOI'€HE3A.

Ortansl oprasoreHesa. buonornyeckuit KOHTPOJIb 32 GOPMUPOBAHUEM 3€PHOBBIX KYIbTYP
3JIeMEHTOB NpoayKTUBHOCTH (10 d.M. Kynepman).

®doTOnepronU3M U €ro NpUcHocoOIeHHOE 3HAaUEHHE.

SIpoBu3anys y 03UMBIX U ABYJIETHHUX M €€ MPUCTIOCOOUTENLHOE 3HAaUE€HHE.

BozpactHele u3MeHeHHS MOP(OJOTrHYEeCKUX M (U3UOJOTHUECKUX TPHU3HAKOB, HX
perynupoBaHue B pakTuke. OU3NOJIOTHS CTApPEHUS PACTEHUM.

VYnpaBiieHne reHepaTUBHBIM Pa3BUTUEM U CTAPEHUEM PACTEHUM.

Pa3nen 8 «IIpucnocodseHue 1 yCTOHYMBOCTD PacTeHUIN»



1 [Ipucniocobnenre OHTOTE€HE3a pPACTEHH K YCIOBUSIM CpeIbl KaK pe3yabTaT HX
9BOJIIOLIUOHHOTO PAa3BUTHUS.

2. I'myOokuii ¥ BBIHYXAEHHBIH MMOKOW pacTteHuil. @Dusnosiorudyeckue 0COOEHHOCTH
pacTeHuil, HaXOIAMMXCA B COCTOSIHMM TOKOs. CrocoObl TpepbIBaHUSA M IPOAJTICHHUS
IIOKOSI.

3. ®U3N0JIOTUYECKUE OCHOBBI YCTOWUYMBOCTH pacTeHHi. Bo3MokHOCTH mpucrocoOiieHus

pacTeHuil K HeOJIarONpPUSATHBIM YCIOBHSIM CPE/Ibl (3aKaJIMBaHUE PACTCHUH)

4. X05100yCTONYMBOCTh PACTEHUHN U CIIOCOOBI €€ NOBBILICHHUS.

o. Mop030yCTOMYUBOCTD PACTCHUA. Y CIIOBUS U (a3bl 3aKATHBAHMSL.

6. 3UMOCTOMKOCTh KaK YCTOHYHMBOCTh KO BCEMY KOMIUIEKCY HEOIAaromnpHsTHBIX (PaKTOPOB
MEpE3UMOBKU. MeToAbl OIpeneiIeHHs] KU3HECIIOCOOHOCTU O3MMBIX W MHOTIOJIETHUX
KYyJIbTYp B 3UMHUN U BECEHHH IEPUOJ.

1. 3acyX0yCTOMYMBOCTh PACTCHUH U €€ IMarHOCTHKA.

8. [Toneranue pactenuii u ero npuyuHbl. CocoObI NPeAYNPEKACHHS MOJIETaHMsL.

9. ConeycToWYnBOCTh KYJIBTYPHBIX pacTeHH. OU3N0I0THYECKHe 0COOCHHOCTH TaI0(UTOB.

10. VY CTOMYMBOCTD pacTEHUH MPOTHUB BPEIHBIX Ia3000pa3HbIX BbIAEICHUHN MPOMBIIIIEHHOCTH
U TPaHCIOPTA; BEIIECTB, MPUMEHSIEMBIX A OOphObI C OOJIE3HSIMM, BPEOUTEISAMU U
COpPHSIKaMH.

11.  VYcroituuBocTh pacTeHU K MHPEKIIMOHHBIM 3a00JI€BaHUSM.

Paznen 9 «@®Pusmosiorus u OMoxumMus (OPMHUPOBAHUS KadecTBa YpoxKasi C.-X.
KYJbTYpP»

1.®uznonoruyeckue OCHOBBI XpaHEHUS! CEMSIH U COUHOM MPOTYKIUH.

2.OCHOBBI MOJICKYJIIPHOM M KJICTOUYHON OMOTEXHOJIOTHH.

3.buoxumuueckue MOAX0Abl B pa3pabOTKe NPUEMOB TMOBBIIIECHHUS HKOJOTUYECKH YHUCTOU
pacCTUTENBHON MPOAYKIIUH.

4.®usunosorus 1 OMoxumusi (POPMUPOBAHKS ypoXkKasi U KadecTBa 36pHOO0OOBBIX, MACIMYHBIX,
KOPHEIJIOI0B, OBOIIHBIX U MJI0JOBO-ATOJHBIX KYJIBTYP.

5.IIpaBunbHbIN BBHIOOP BHJIOB M COPTOB pAcTeHU, co3laHue Haubosiee OIarompuUsTHBIX
YCIIOBUH I UX POCTA, Pa3BUTHSI U MAaKCUMaJIbHON MPOIYKTUBHOCTH.

6.Vcnonb3oBanre (QU3MOJOTUUYECKHX METOJOB M TOKa3aTesied B CEJIEKIIMOHHOM Ipoliecce,
TEXHOJIOTUU BO3EIBIBAHUS CETbCKOXO3IUCTBEHHBIX KYIbTYP.

7.Ilytu ynydiieHus KadecTBa yposKasl CelNbCKOXO3SMCTBEHHBIX KyNnbTyp. [IpakTuka mosiyueHus
BBICOKMX U YCTOMUYUBBIX YPO’KAae€B XOPOILIEro KayecTna.
IIpouenypa oneHuBaHUS KOJLIOKBUYMA

KoytokBuyM mojpasymeBaeT OOCY)KICHHE 3HaHHI, KpPyrozopa OOYydYaroIIerocsi, yMEHHE
JIOTMYECKH TIOCTPOUTHh OTBET. Ha KOJJIOKBHyMax OOCYKIAlOTCS pas3fieibl, TEMbI, BOIPOCHI
M3y4aeMoro Kypca, 1o MpOHICHHBIM TeMaM H3ydaeMo# aucuuIuinHbl. Mcnomb3yercs Gecena mo
NPEJCTAaBICHHBIM 3apaHee IpenojaBarejeM TeMaM KoJUIOKBuyMa. OTBETbl JArOTCA IO
MPUHIIUIY KPYTa, TJIe KXl CICAYIONINNA OTBEYaeT Ha MIOCTABICHHBIH 11e1aroroM BOIIPOC, UITH
o >KenaHuto odOyuaromerocs. CoOMoaaeTCsl IMHAMUKY OTBETOB: IMay3bl HE 3aTSATHBATh MEXKIY
OoTBeTaMH OOYYarOIIUXCsl, €CIi TpeOyeTcsl 3aJaTh HABOJSIIUN BOMPOC, TO CIEAYET MOTPOCHTH
OTBETUTh HA 3aJaHHBIA BOMPOC JPYroro OOydyaromerocs WIH TOMPOCUTh JOTMOJHHUTH
OTBEYAIOIIIETO;

B xone ompoca mpoBepsiTcs 3Tarnbl (OPMUPOBAHKS KOMIIETCHIIMU: 3HAHKE OOYYarOIIerocs
TEOPETHUYECKOTO MaTepHajga, YMEHHE MPUMEHHUTh M BIaJICHUEC METOJAaMU M HaBBIKAMHU OIICHKH
(U3HOJIOTHYECKOTO COCTOSIHUS U aJJalITAIlAOHHOTO MOTEHI[MAJIA PACTECHHIA.

B koHI1Ie ompoca npernoiaBaTesb 1aeT 3aKII0YUTEIbHBIC KOMMEHTAPHH TI0 Ka4eCTBY OTBETOB

BCeX 00yJarommxcsl.



Kpurtepuu oneHKH KOJIOKBHYMA:

- OlEeHKAa «OTJMYHO» BBHICTABJISETCA OOy4aromemycsi, €Cid OH JEMOHCTPHPYET
MOJIHOE  TMOHUMAaHUE  (PU3UOJOTUYECKOTO  COCTOSIHUS ~ pacTeHuid.  JlaHbl
HCYEPIIBIBAIOIINE U [TPAaBUIIbHBIE OTBETHI HA BCE BOIIPOCHI.

- OlEeHKAa «XOpoII0» BBHICTABISETCA OOyJaromeMycsi, €CI OH JIEMOHCTPHPYET
3HAUUTEIbHOE IOHMMAaHUE (PUNOJOTUYECKOTO COCTOSIHUSA pacTeHui. JlaHsbl
IIPABUJIbHBIE, HO HE MOJIHBIE OTBETHI HA BCE BOIIPOCHI.

- OLeHKAa «YyJIOBJIETBOPUTEJIbHO» BBICTABISETCS OOYdYalOIIEMYCs, €CJIM OH
JEMOHCTPUPYET  YacCTMYHOE T[OHUMaHuE  (U3UOJIOTUYECKOTO  COCTOSIHUSA
pactenuil. Ha Goubliryro yacTh BOIIPOCOB JaHbl IPAaBUIIbHBIE OTBETHI.

- OLEHKAa «HEeyJI0BJIeTBOPUTEJIbHO» BBICTABISETCA OOy4arolleMycsi, €ClIM OH
JEMOHCTPUPYET  HEOOJIbIIOE  TMOHUMaHWE  (PU3UOJOTUYECKOTO  COCTOSTHUS
pactenuii. Ha Goubliryto yacTh BOIIPOCOB HE JIaHbI IPAaBUIIbHBIE OTBETHI.

2 TeMbI, BbIHOCUMbIE€ HA CAMOCTOATEC/IbHOEC U3YUCHUC:

Paszoen 1 ®uznonorus u OMOXUMHUS PACTUTEIBHON KIETKU
1.CpoiicTBa BOJBI U €€ 3HAUEHHE B KU3HU pacTeHHil. OcMOTHUECKUE SBIIEHHUS B KIIETKE,
POJIb BaKyOJI U KJIIETOYHOW CTEHKH.
Paznen 2 BoaHslil pexxuM pacTeHHM
1./IBurarenu BOAHOTO TOKAa B PAaCTECHHH.
2.buonoruveckoe 3HavYeHHWE TpaHCHHUpAUU. JIMCT Kak OpraH TpaHCHHUPANUU. 3aBUCHMOCTH
TpaHCTIUPAIMH OT BHEIIHUX YclIOBUM. [IpyuMeHenne aHTUTpaHCIMPAHTOB.
Pa3zgen 3 dotocuures
1.3aBucumMocTh (OTOCHMHTE3a OT BHEIIHUX M BHYTPEHHHUX YCIIOBUN. JIHEBHASI TUHAMUKA U
CE30HHbIE U3MEHEHUs (POTOCUHTE3A.
Paznen 4 Jlpixanue
1.Pons npixaHusi B KU3HHM pacTeHHi. Vcronp3oBaHWE >HEPTUH, BBICBOOOKIAIOMICHCS B
MpolLecce AbIXaHusl, Ha PU3NOJIOTUYECKUE MPOIIECCHl B PACTUTEIIHLHOM OpraHU3Me.

2.3aBUCUMOCTh HHTCHCHUBHOCTH JbIXaHHWS OT BHYTPEHHUX W BHEHMIHHUX (DaKTOPOB.
JpixatenbHblil KO3(O(UIUEHT U €ro 3aBUCUMOCTh OT BHYTPEHHHUX M BHEIIHUX YCIIOBUH.
Paznen 5 Poct u pazBuTue pacteHuit
1.0HTOreHe3 M OCHOBHBIE JTambl pPa3BUTHS pacTeHuil. Bo3pacTHas HM3MEHYHMBOCTh
MOP(OJIOrHIeCKUX U PUIUOIOTUIECKIX TPU3HAKOB.
Pazgen 6 Cunres, npeBpaiieHue u NepeiBHKEHUE OPTraHMYECKUX BEIIECTB B PACTEHUH
1.ITpeBparrenue BeLECTB MpU IPOPACTAHUU CeMsH. BTopuuHbIii MeTaboIM3M.
Paznen 7 MuHepanbHO€ MUTaHUE PACTCHUI
1. Xumudeckuil 3MeMeHTHBIA COCTaB pacTeHUud. Makpo- U MHKPOAJIEMEHTHI, UX YCBOSEMBIE
(hOpMBI ¥ POJTb B )KU3HHU PACTCHHIA.
Paznen 8 [IpucnocoOnenue u yCTOMUYMBOCTh PACTECHHIMA
1.ITonsiTust (HU3HONIOTMUECKOTO CTpecca, YCTOWYMBOCTH, anantaiuu. lIpucnocobienue
OHTOT€HE3a PACTEHUN K YCIOBHAM CPEIbl KaK PE3yJbTaT UX IBOJIIOLIMOHHOIO Pa3BUTHSL.
Paznen 9 ®uzunonorus u 6uoxumMus GopMHpPOBAHHS KaueCTBa YPOKas C.-X. KYIbTYp
1. buoxumuueckue MmoJaxo/abl B pa3padoTKe MPUEMOB MOBBIIIEHUS SKOJOTHYECKONH YUCTOTHI
OBOILIHOW ITPOAYKLIHH.

IIpouenypa onennBanus codecea0BaAHUSA
Hcnonb3yeTcst GpoHTANBHBIN OMPOC, KOTOPBIH Mpe/noiaraet paboTy IpernogaBaTels B BUJE
6ecenpl 1o Boripocam. [Tpu oT6ope BOmpocoB 1 MOCTaHOBKE Mepes] 00ydaronuMHUCs
YUUTBHIBAETCS CIEAYIOIIEE:
— 3a7laeTcs He 0oJiee MATH, OTHOCSIIIUXCS BOIIPOCOB, MPOBEPSIEMOM TEMBI;



— (opMyJIHpPOBKA BOTIPOCA OTHO3HAYHAS U MOHITHAS OTBEYAIOIICMY;

B koHIle ompoca mpernoiaBaTelib JAaeT 3aKIYUTeIbHBIC KOMMEHTApUU 10 Ka4eCTBY OTBETOB
BCEX 00yJarommxcsl.

OTBeThl 1AIOTCS WM 10 IPUHLIKITY KPYTa, IA€ KaKIbli CIEAYIOIINI OTBEYAET Ha MOCTaBICHHbII
[eIaroroM BOIIPOC, WIIH T10 YKEJTaHUI0 00ydJaromuxcs;

— chemyeT CcoOMOIaTh JAMHAMUKY OTBETOB: HE 3aTATMBaTh Iay3bl MEXKIY OTBETaAMH
00y4aroIUMUCS, eClu TPeOyeTcs 3a7aTh HABOISIIUI BOIIPOC, TO CICIYET MOMPOCUTh OTBETUTh
Ha 33J]aHHBIN BOIPOC JIPYrOTO 00YYAIONIETOCss WM MOMPOCHTh JIOMIOIHUTH OTBEYAOIICTO.

Kpurtepuu onenku codeceioBaHusi:

«3a4TEeHO0», €CIM 00yJaroluiics 0OHapyKUBaeT MPOYHbIE 3HAHUS B 00JIaCTU U3ydaeMoi
JUCLMIUIMHBI, OTBETHI Ha BOIPOCHI OTIMYAIOTCS MOJHOTON PacKpbITHS TEMBbI; OOydaromuics
BJIaIC€T TEPMHUHOJIOIMYECKUM ammapaToM, yMeeT OOBICHATH CYLIHOCTb IPOIIECCOB U SIBIICHUH,
JieNIaTh BBIBOJIbI U 00001IEHNS, 1aBaTh apTyMEHTUPOBAHHbIE OTBETHI, IPUBOIUTH IPUMEPHI.

«He 3aYTeHO0», CJIM 00yUaloLUiCs JOMyCTUI TpyOble OIIMOKH MPU OTBETE HA BOIIPOCHI;
OOHapyXWJl HE3HAHHE TEOPETUUYECKUX OCHOB HM3ydyaeMOM IUCIMIUIMHBI, Hec(OpPMHUPOBAHHbIE
HaBBIKM aHajdu3a SIBJICHUH M TPOIIECCOB, HEYMEHHE JaBaThb apryMEHTHPOBAHHBIE OTBETHI,
MIPUBOJIUTH IPUMEPBI.

3 TemblI pedepaToB:

Pa3znen Ne2 «BoaHblil pe:kuM pacTeHHiD)
1.Annenonarusi. B3aumMocBs3b pacTeHMil.
2. BogooOmeH pacTeHHid.
3.1lepeaBuskeHnE BOJbI IO PACTEHUIO.
4.IlornoiieHre MUHEPAIbHBIX BEIIECTB PACTEHUSIMHU.
S.IIpumMeHeHne aHTUTPAHCIIMPAHTOB B MPAKTUKE CEIBCKOTO XO35MCTBA.
6.3HavyeHue BOJIbI B )KU3HU PACTECHHUI.
7.CocTosHHE BOJbI B TKAHSIX PACTCHUH.
8. TpaHcropT OpraHNYECKUX BEIIECTB B PACTCHUSX.
9.MertoosiorudecKue mpooemMbpl (PU3NOIOTHH PACTEHUH.

Paznea Ne 3 «Dorocunres»

. BiiustHue ciekTpanbHOro cOCTaBa CBETa Ha Pa3BUTHE PACTCHHIM.

. BiiustHue ciekTpaibHOTO cocTaBa cBeTa Ha popmMupoBaHue (OTOCHHTETHUYECKOTO arapara.

. Biusinue cBeTOBOrO pexumMa Ha aHaTOMUUYECKYIO CTPYKTYPY JIMCTA.

. BiiustHue cBeTa Ha pOCT PacTCHHIA.

. BiiusiHue xayecTBa 1 MNHTEHCUBHOCTH CBETA HA COJACPKAHNE MTUTMEHTOB M ONITHUYECKHE
CBOMCTBA JIUCTA.

. BiistHue MTHTEHCMBHOCTH CBETA HAa YMCIIO U pa3Mep XJIOPOIIACTOB.

. 3eJIeHbIi JTUCT U COJIHEYHAs paualiusl.

. CBETOBOI1 pe’KUM MTOCEBOB.

. CBs13b (DU3HOJIOTUH PACTEHHI C APYTUMHU €CTECTBEHHBIMH HAyKaMH.

0. CoBpeMeHHbBIE METO/IbI U3YYEHUS HHTEHCUBHOCTH (DOTOCHHTE3a PACTCHUH.
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11. Conneynast paauanus ¥ paualiiOHHBIN PEKUM HACAKICHUH.

12. Cyro4Hble pUTMBI Y pacTECHUI.

13. Cyrounslit X011 (POTOCUHTE3a Y PAaCTCHUH.

14. ®oTOCUHTETUYECKHN aKTUBHAs paualysi U METOJIbl €€ U3MEPEHHUS.

15. ®oTocuHTE3 1 €ro 3Ha4EHUE B KU3HU PACTECHUM.

17. ®opmupoBaHHE JIMCTA B CBSI3U C alaliTallMe pacTeHU K yCIOBUSAM OCBELIEHHOCTH.
18. Xumm3m mporiecca GoTocuHTE3a (COBPEMEHHBIC TPECTABIICHUS).

19. SIBnenue goronepuoans3Ma U €ro NPakKTUUECKOE 3HAUECHHUE.

Pazgen Ne6 «CuHTE3, IpeBpalleHle U NepeIBUKeHHe OPTraHNYeCKUX BEleCTB B
pacreHumn»

1.benkoBbIit 0OMEH B pacTEHUSIX.

2.buocuHre3 Genka B pacTeHUSIX.

3.ButaMuHBI ¥ UX POJIb B )KU3HU PACTECHUM.

4.KpyroBopoT a30Ta B CBSI3U C KU3ZHEAESITEIbHOCTbIO PACTECHHH.
4.KpyroBopot yriepoja B CBSI3U € )KM3HEIEATENbHOCThIO PACTEHUH.
5.IIpeBpanienus KUpoB B paCTEHHUSX.

7.11peBpaleHus yrieBoJ0B B pACTCHUSX.

8. TpancnopT opraHMYeCKNX BENIECTB B PACTCHHSIX.

9.DepMeHThI, UX CBOMCTBA U JAESATEIbHOCTD.

10. PerynsaTopsl pocTta pacTeHUH.

Pa3znea Ne9 «®@uszuosorus u ouoxumusi GOpMHUPOBAHUS KAa4eCTBAa YPOKasl C.-X.
KYJbTYpP»
1.®u3nonoruuecKre HapyleHus y caJoBbIX pacTEHUI MpU HEJAOCTATKE OTACIbHBIX JIEMEHTOB
MUHEPAJIbHOTO MUTAHUS.
2. HekopHeBO€ MUTAaHHUE CAJOBBIX PACTCHUM.
3.BiusHue n30BITOYHBIX KOJTMUYECTB HUTPATOB B OBOIIHOM MPOAYKIIUU Ha €€ MUIIEBYIO
LIEHHOCTb.
4. ®uznonorus u 6uoxumus GopMUPOBaHUS KayecTBa ypoxkasi 36pHOO000BBIX KYIbTYD.
5.®uznosorusa v 6uoXuMust POPMUPOBAHUS KAYECTBA YPOXKasT MACIUYHBIX KYJIbTYD.
6. ®uznonorus u 6MoxuMusi POPMUPOBAHUS KAUECTBA yPOKas KOPHEIIOI0B KYJIbTYP.
7.®uznonorust U 6MOXUMUS GOPMUPOBAHUS KaYeCcTBa YpOiKasi OBOIIHBIX KYJIBTYD.
8.®uznosiorusa u 6uoxuMusi GOpMUPOBAHUS KayecTBa yporKasl III0I0BO-SITOAHBIX KYJIBTYP.
9.M3MmeHeHne KauecTBa yporxKasi OBOUIHBIX U IJI0JIOBO-ATOIHBIX KyJIbTYp B 3aBUCUMOCTH OT
YCIOBUN MUHEPATbHOTO MUTAHMSL.
10. AnnenonaTus caioBbIX PaCTEHUM.
11. ®usnonoruveckre OCHOBBI XPAaHEHHS] COYHON MPOAYKIUH.
12.PacTeHne kak caMOOPraHU3YIOLIAsCS, CAMOPETYIHUPYIOMIAsACA U CaMOPa3BUBAIOIIASICS
a/IalITUBHAS CUCTEMA.

IIpouenypa ounenuBanus pedepara

B pabGoueii mporpamme NpUBOJIUTCS NEpedYeHb TEM, CPeId KOTOPBIX OOydaromuiics
MOXKET BBIOpaTh TeMy pedepaTa, KOTOpBIH NpeAcTaBiIseT coO0M KpaTKoe H3JI0KEHHE B
MIMCBMEHHOM BUJE MOJIYYEHHBIX PE3Yy/IbTATOB TEOPETUUECKOTO aHAIN3A ONPEAEICHHON HaydHOI
(MccnenoBaTenbCcKOM) TEMBI, T€ CTYJICHT PaCKpbIBAET CYTh UCCIEAyeMOM MpoOaeMbl, IPUBOAUT
pa3UYHbIE TOUKH 3pEHHMS], @ TAaKXKe COOCTBEHHBIE B3TJIS/Ibl HA HEe.
ITapameTppl OLIEHOYHOIO CPENCTBA:

- UH(OpMAIMOHHASI TOCTATOYHOCTb;

- COOTBETCTBHE MaTepHaja TeMe U IUIaHy;

- CTWJIb U SI3BIK M3JI0KEHUS (11e71eco00pa3Hoe UCTIONb30BaHNE TEPMHUHOJIOTUH, MTOSICHEHUE



HOBBIX TIOHATUH, TAKOHUYHOCTD,
- JIOTUYHOCTh, MPABUIHLHOCTh IPUMEHEHUS U 0OPOPMIICHUS IIUTAT U JIP.);
- HAJIMYKE BBIPAXKEHHOU COOCTBEHHOM MO3UIUY;
- aJICKBAaTHOCTh U KOJUYECTBO UCIIOJIb30BAHHBIX UCTOYHHUKOB (5-10);
- BJIaJICHUE MATEPUAIIOM.
Ha 3amuty pedepara, cocrosimyro W3 3ammThl pedepara W OTBETOB Ha BOMPOCHI,

orBoguTcs 10-15 MunyT.

Bonpocsl k 3ammre pedepara:

SARE A

Kpurtepuu ouenku pede

B uewm 3akiouaercs akTyaJlbHOCTh TEMBbI?

Kaxosa uenp u 3agaun?

UT0 mocay)uiao UCTOYHUKOM HUH(OpMaIuu 1o Teme?
Uto HoBorO BHI y3HAMM TIpH paboTe Haa pedeparom?
KaxoBbI 0CHOBHBIE BBIBOJIBI 11O TeME pedepara?

aTa:

Ouenka

Kpumepuu ouenxu

OT1an4Ho

paboTa BBIIIOJIHEHA B COOTBETCTBUU C YTBEPXKIACHHBIM ILIAHOM,
MOJIHOCTBIO ~ PACKpBITO  COJACpPKAHWE  KaXJOro  BOIPOCaA,
oOydJaroruMces chopmMyIUpOBaHBI COOCTBEHHBIE
apryMEHTHPOBAaHHbIE BBIBOABI 1O TeMe paboTel. OdopmieHue
paboThI COOTBETCTBYET MPEABSBISIEMBIM TpeOoBaHUsAM. [Ipu 3ammre
paboThl oOydarmuiicss cBOOOIHO BIAJCET MaTEPUATIOM W OTBEUYAET
Ha BOTIPOCBHIL.

Xopomo

paboTa BBINIOJIHEHA B COOTBETCTBUU C YTBEPIKIACHHBIM IUIAHOM,
MOJIHOCTBIO  PACKPBITO  COJCp)KAaHWUE  KaXKIOro  BOIpOCa.
He3naunTenbHbie 3aMeyanus K opopmiieHHIO padboTsl. [Ipu 3amuTe
paboThl 00yJaroUiics BIAJCeT MaTepruaioM, HO OTBEUAET HE Ha BCE
BOTIPOCHI.

Y 10B1€TBOPUTEIBLHO

paboTa BBIMOIHEHA B COOTBETCTBUHU C YTBEPXKJICHHBIM IUIAHOM, HO HE
MOJIHOCTBIO PACKPBITO cojepkaHue Kaxaoro Bompoca. CTyneHToM
HE cJenaHbl COOCTBEHHbIE BBIBOJABI MO TeMe paboTel. [pyObie
HejocTaTKu B odopmieHun padoTsl. [Ipu 3ammre paboThl CTYIEHT
c1abo BJIaJiIeeT MaTepHaioM, OTBEYaET HE Ha BCE BOMPOCHI.

HeynoBjieTBOpUTEJIHLHO

paboTa BBINOJIHEHA HE B COOTBETCTBUU C YTBEPHKICHHBIM IJIAHOM, HE
PacKpbITO COJEepXKaHUE KaxJIoro Bompoca. OOydaromumcs He
clenaHbl BBIBOABI MO TeMme paboThl. ['pyOble HETOCTaTKH B
opopmienun pabotel. [Ipu 3ammre paboOThl CTYAEHT HE BIAJEET
MaTepuajgoM, HE OTBEYAET Ha BOMPOCHL.

4 Bonpochbl /U1l TECTUPOBAHMNS

Tema 1 ®usnonorus u OMOXUMHS PaCTUTENILHON KIETKH. BOIHBIN pexuM pacTeHuit

Bompoc 1 Iloka3arens NoBpeXaeHUS PACTUTEIBHON KIETKH.

Bonpoc 2 OcobenHocTH (pepMEHTOB.

Bonpoc 3 HauBbicuiel kanopuiftHOCTbIO 001aat0T.

Bompoc 4 Otanune )XMBOH KJIETKH OT MEPTBOM.

Bomnpoc 5 N30uparenbHoe NOCTYIUIEHHE BEIIECTB B KIETKY PEryITUPYeTCsl.

Bompoc 6 CocraBnstoniye KI€TOYHON CTEHKH PACTEHUH.
Bonpoc 7 Kputepuu akTHBHOTO TpaHCIOPTA BEIIECTB Yepe3 MeEMOpaHy.




Bormpoc 8 Opranemnia KieTky, HEIOCPEICTBEHHO CBSI3aHHAs ¢ OMOCHHTE30M OeKa.

Bonpoc 9 AnatoMo-Mop(hoIoTHYecKre 3JIEMEHTHI JINCTHEB, PETYIHPYIOLINE TPAHCITUPALUIO.
Bomnpoc 10 IlosiBnenre kakoro MeTo/1a CBSI3bIBAIOT C BOSHUKHOBEHHEM (DU3HOJIOTHH PACTCHHH.
Bompoc 11 Ha noBepXHOCTH HapyHOM KJIETOUHOW CTEHKU OTKJIa/IbIBACTCSL.

Bonpoc 12 ®epMeHTHI, COCTOALINE TOJIBKO U3 OerKa.

Bomnpoc 13 I'mapodunbHbIe CBOHCTBA MUTOIUIA3MBI KIIETOK 00ECTIeUMBAIOT.

Bomnpoc 14 Hapyxnas kierounas meMOpaHa 00ecrieqnBaceTt.

Bompoc 15 I'naBHOE CBOMCTBO JUMMIHOTO OMOCIIOST MEMOpaH.

Bonpoc 16 Onpenenenne Ku3HECTIOCOOHOCTH CEMSIH OCHOBAHO Ha TOM, YTO TPH MOBPEXICHUH
pacTUTENBHOM TKaHU.

Bonpoc 17 I'maBHbIi MeTOT GPU3UOTIOTHH PACTCHHH.

Bompoc 18 ®usnonornyeckoe 3Haue€HUE CBOOOJHOW M CBA3aHHOM BOJBI pa3inyHO. M3BecTHO,
YTO UHTEHCUBHOCTb IMPOIIECCOB (POCT, (POTOCHHTE3 U JIp.) 3aBUCUT B OCHOBHOM OT COJIEP>KaHUS
BO/IBL.

Bompoc 19 fIBneHue BblaeneHus: KaneabHO-KUAKOM BOJBI Ha KOHYMKAX JIMCTHEB PAaCTEHUU
Ha3bIBAETCSl.

Bomnpoc 20 Kakoif BOIHBIN MOTEHIIUAN TIOYBBI TIOCTE A0S, KOT/Ia KJIETKH KOPHS MOTYT JIETKO
MOTJIONIATh BOJY.

Bomnpoc 21 CunibHOE yIIIIOTHEHHE TOYBBI 3aTPYAHSET MOTJIOMEHNE BOJAbI KOPHAMH.

Bomnpoc 22 OcHOBHOH MyThk pacxo/Ja BOAbI PACTEHUEM.

Bormpoc 23 Kakue kieTku y pacTeHui 00pa3yroT yCThUIIE.

Bomnpoc 24 PacturtenbsHas KI€TKa OTIWYAETCS OT )KUBOTHOM HATUUUEM.

Bompoc 25Ilepuon, B KOTOpBIA MOKET HaOM0IaThCsl (DU3HOJIOTHYECKOE SBICHUE — «ILIawd»
pacTeHui.

Bompoc 26 OcobenHoctr (hepMeHTOB.

Bomnpoc 27 HauBbicIieit KaJOpuHHOCTBIO 00JIaIal0T.

Bonpoc ®opma mouBeHHOH BJlaru MOJHOCTBIO HE IOCTYIHAS 71 PAaCTCHUH.

Bomnpoc 28 XXuznenearenbHOCTh OTACIBHBIX KYIbTYp U3y4daeT (GU3HOJIOTHS PACTCHU.

Bompoc 29 CBobOoaHO€E TPOCTPAHCTBO KIETKH 00pa3yer.

Bomnpoc 30 B 3ammre pactenuii oT MHPEKIHUA OOJIBIIYIO POJIb UTPAECT.

Bomnpoc 31 Opranousamu B KOTOPBIX MPOUCXOIUT IIporiece GoToCcHHTE3A.

Bompoc 32 Opranena KiIeTKH, HEOCPEACTBEHHO CBSI3aHHAsl ¢ OMOCUHTE30M Oelka.

Bomnpoc 33 Pa3mepbl MUTOXOHIpHIA B pACTUTEIBLHOM KIETKE, (MKM).

Bomnpoc 34 Ces3u, obecnieunBaroniye NepBUYHYIO CTPYKTYpY OelKa.

Bomnpoc 35 Uudopmarus o mepBUYHON CTPYKTYpe Oemka.

Bompoc 36 ®epMeHThl, cocTosIINe TOJIBKO U3 Oenka.

Bonpoc 37 Bona u pacTBoOpuMble MUHEpaJIbHbIE BEIECTBA MTOCTYIAIOT B PACTYIIEE CEMSI.
Bomnpoc 38 Yacts KiIeTKH, peryaupyromias NOoCTYIJIEHUE BEUECTB B IUTOILIA3MY .

Bormpoc 39 Anaromo-mopdonorudeckue 3JeMEeHTHI JINCTHEB, PErYIHPYIOIINE TPAHCTIUPAIIHIO.
Bonpoc 40 MeTon, ocHOBaHHBIN Ha ydeTe MOKa3aTes MPEIOMIICHUS CBETA BBIKATOIO COKa.
Bomnpoc 41 Yepe3 kiieTku 3HI0A€pMbI ¢ nosickaMu Kacmapu Boja M MUHEpPAJIbHBIE COJM IPO-
XOJAT TOJIBKO I10 aroIacTy.

Bompoc 142 CBocTBO KMBOI LIUTOIUIA3MbI COXPAHATh MOCTOSIHCTBO BHYTPUKJIETOYHOM CpEIbl.
Bomnpoc 43 Pazmepsl s/ipa pacTUTEIBHON KIETKU, (MKM).

Bonpoc 44 Haussiciiei KalOpuiHOCTbIO 00J1a/1a10T.

Bompoc 45 Cnenuanuctsl peKOMEHIYIOT Iepes TeEM Kak IOCTABUTh B Ba3y CPE3aHHBIE LIBETHI
(r1aauoychl, XpU3aHTEMbl) MTOApPe3aTh KOHYUK CTEOIIS.

Bompoc 46 Boza, Haxozs1asics B IOYBE B JOCTYITHOM JJIsl PACTEHUIN COCTOSHUM.

Bompoc 47 BonHblii moTeHIMal MOYBBI IOCIE OIS, KOTZAa KIETKHM KOPHS MOTYT JIETKO
MOTJIOLIATh BOJY.

Bompoc 48 CunpHOE yIjIioTHEHHE NIOUBBI 3aTPYHSET NOTJIOUIEHUE BOJBI KOPHIMH.



Bormpoc 49 I1yte BoAbl B paCTEHUU COCTOUT U3 TPEX Pa3INYHBIX I10 CTPOEHUIO U NMPOTKEHHOCTU
YacTel: M0 JKUBBIM KJIETKaM KOPHS, 10 MEPTBBIM 3JIEMEHTaM KCUJIEMbI KOPHs, CTEOJIsI Uepelka u
JKUJIOK JINCTA 10 UCTIAPAIOIICH OBEpXHOCTH. HanMeHbI1as CKOPOCTh NEPEABUKEHUS.

Bompoc 50 Mexanu3M noaHATHS BOJBI 33 CUET IIPUCACHIBAIOLIETO JAEHCTBUSA TPAHCIUPALIUH.
Bompoc 51 Bropuunas crpykrypa Oernka.

Bompoc 52 Ioka3aTenb NOBpeKIEHHS pACTUTEIbHON KIETKU.

Bompoc 53 Tpanckpunius marpuunoi PHK.

Bormpoc 54 Oprasensibl, BBIIOIHSIOMINE TPAHCIIOPTHYIO (PYHKIIMIO.

Bormpoc 55 Opranenibl, BbINOIHSIONINE SHEPTETHUECKYIO (D YHKIUIO.

Bompoc 56 UerBepTuuHas cTpykrypa Oenka.

Bompoc 57 lnsg rurpoputoB MUHUMAaIEHO HEOOXOIUMOE [Tl )KU3HHU co/iep kaHue Bobl, (%).
Bompoc 58 N30upaTenbHOE MOCTYIJIEHHE BEIIECTB B KIIETKY.

Bomnpoc 59 Cocranstoniue KI€TOYHON CTEHKH PaCTeHH.

Bompoc 60 3aBucuMocTh (pU3HOIOTHYECKUX (PYHKIMHA pacTEHUIN OT HKOJOTUYECKUX (aKTOPOB
n3y4aeT GU3HOJIOTUH PACTEHUH.

Bompoc 61 IlosiBineHne kakoro MeTojia CBA3bIBAIOT C BOZHUKHOBEHUEM (PU3UOJIOTUN PACTEHUH .
Bompoc 62 Hayka, wusywatomass oOmue MNPUHLIMIBI CTPOEHUS U (QYHKIMOHUPOBAHUS
PaCTUTENBHOMN KIIETKH.

Bompoc 63 Ilpu Gosnee BBICOKMX CKOpPOCTSIX LEHTPU(PYTHPOBAHUS OCAXAAIOTCA KIETOYHbIE

CTPYKTYPBHI.
Bonpoc 64 OCHOBHBIM KOMIIOHEHTOM KJIETOYHOMW CTEHKH.

Bompoc 65 B 06pa3oBanuyn nepBUYHON KJIETOYHONU CTEHKH.

Bonpoc 66 Ha noBepxHocTH Hapy KHOU KIE€TOUYHOW CTEHKH.

Bompoc 67 OpranougoMm KJIETKH pacTeHUH, HAKAIUIMBAIOIIMM KOHEYHBIC MPOJYKTHI OOMEHa
BEIIECTB.

Bomnpoc 68 Kputepuu akTHBHOTO TpaHCIIOPTa BEIIECTB Yyepe3 MeMOpaHy.

Bomnpoc 69 Co6ctennas JIHK B kneTkax.

Bonpoc 70 CoBMecCTHBIN MEPEHOC JIBYX BEIIECTB B MPOTUBOMOJIOKHBIX HAITPABICHUSIX.

Bormpoc 71 Hacocsl, mpyuHHMaOIIMe akTUBHOE y4acTHe B TPAHCIIOPTE BEIIECTB uepe3 MeMOpaHy
KIICTKHU.

Bomnpoc 72 HapyxHas kinerounas meMOpaHa oOecriedynBacT.

Bomnpoc 73 [loka3aresb NOBPEXACHUS PACTUTEIIBHON KIETKH.

Bomnpoc 74 CpoiicTBO ruapoGHIIbHOCTH Oesika 1 TUuAPO(HOOHOCTH JIUITHIOB.

Bonpoc 75 MoHOMEpBI HyKJIIEUHOBBIX KUCIIOT.

Bomnpoc 76 Azotucroe OCHOBaHHE I'yaHHH.

Bomnpoc 77 PenentopoM Ha cTpecc-CUTHAN B KIETKE.

Bormpoc 78 BennuunHa, yka3plBaoiias Ha MAaKCUMAIbHYIO CHOCOOHOCTh KJIETKH MOTJIONIATh BOY.

Bonpoc 79 Hacockl, mpuHUMaroIye akTUBHOE y4acTHe B TPAHCIIOPTE BEILECTB uepe3 MeMOpaHy
KIIETKH.

Bompoc 80 CoBMecTHBII NEPEHOC IBYX BELIECTB B IIPOTUBOIIOJIOKHBIX HAITPABICHUSX.
Bompoc 81 BHyTpH KieTKH B Iiepefjaue CUTHAJIOB K TEHOMY.

Bonpoc 82 Omnpenenenue >KU3HECIIOCOOHOCTH CEMSIH OCHOBAHO HA TOM, YTO NPH MOBPEXKICHUN
pacTUTENIbHON TKaHHU.

Bonpoc 83 PackpyurnBanue OelKOBBIX ITI00Y, YIPOIIEHUE UX CTPYKTYpPbI IPECTaBIseT cOO0.
Bompoc 84 Konbuesast monekyna JJTHK.



Bormpoc 85 AMuHOKuUCIIOTa, COIEprKaIlasi MHOTO a30Ta.

Bonpoc 86 Boga, 3akmiodeHHas B 3aMKHYTOM IPOCTPAHCTBE BHYTPH MaKpOMOJIEKYIbI HIIN
MEX1y MaKpOMOJIEKyJIaMH Oellka.

Bomnpoc 87 JlasibHuil TpaHCIIOPT — 3TO JBUKEHUE BEIECTB.

Bormpoc 88 [lonosiHuTenbHOE TaBICHUE, KOTOPOE JOJKHO ObITh IPUIIOKEHO K PacTBOPY, YTOOBI
BOCHPECHATCTBOBATE OAHOCTOPOHHEMY TOK BOIBI.

Bormpoc 89 BennunHa, yka3blBaomias Ha MAaKCUMAJIbHYIO CHOCOOHOCTh KJIETKH MOIJIONIATh BOY.

Tema 2 ®ortocunres. JlpIxaHne pacTeHui

Bonmpoc 1  IlurmeHT, ciyxamuid  HENOCPEICTBEHHBIM  JOHOPOM  DHEPruM  JUIs
(OTOCHHTETUUECKUX peaKLni.
Bomnpoc 3 Ucxonnsrit MmaTepuan st GoTOCUHTE3A.

Bomnpoc 5 YpaBHenue peakuuu poTOCHHTE3A.
Bomnpoc 8 Yuensrii, BHecnii 00IBIION BKJIAT B U3YyUEHUE TTPOIIECCOB (POTOCHHTERA.

Bonpoc 9 Oprannsmel, CHHTE3UPYIOIIUE OPTaHUYECKHE BEIIECTBA U3 HEOPraHMYECKHUX, 32 CUET
SHEPTUH COJTHEYHOI'O CBETA.

Bompoc 12 bmaromaps ¢GOTOCHHTETHMYECKOW JCSATENHHOCTH PACTCHUN  KOHIICHTPAIUS
yraekucioro ra3a (C02) B atmocdepe nogaepxuBaercs Ha ypoBHe, (%).

Bompoc 13 OcHoBomoioxkHUKOM yueHus 0 hoTocuHTe3e B Poccum.

Bonpoc 14 Kocmudeckas poJib 3€J1€HbIX PACTCHHIA.

Bompoc 15 Opranouisl, B KOTOPBIX IPOUCXOIUT MIpotiecc GOTOCHHTE3A.

Bomnpoc 16 bakrepun, ¢ mosiBieHHeM KOTOPHIX B aTMocdepe 3eMITH MOSBUIICS KHUCIOPO/I.
Bomnpoc 17 MemOpaHbl XJIOpOILIACTOB, HECYITUE (POTOCMHTETHYECKHE TTUTMEHTHI.
Bomnpoc 18 JlelikomiacTsl, HaKarjMBaroUe Kpaxmal.

Bomnpoc 19 ®otocuHTe3 Beex pacTeHU oOecredrnBaeT €XEroJHOe MOCTYIUICHHE B aTMochepy
KHCJIOpoia, (Mp/. TOHH).

Bompoc 20 Beipociine B TEMHOTE 3THOIMPOBAHHBIE IIPOPOCTKHU.
Bonpoc 21 Xpomarorpaduueckuii METo 1 pa3aeieHnss TUTMEHTOB.
Bonpoc 22 Haunbosee xapakTepHble aHATOMHUYECKHE TPU3HAKU JIMCTA KaK opraHa (poTocuHTe3a.
Bomnpoc 23 3enenblii UBET pacTeHUH.

Bonpoc 24 Ilpu o6pazoBannu heopuTHHA BBITSKKA 3€JI€HOTO JIHCTA.
Bompoc 25 IIpoBuramun A.

Bomnpoc 26 I'mapoduiabHble cCBONCTBA MOJIEKYIIBI XJI0pO(duUILIa.
Bomnpoc 27 I'mapodo6ubie cBoiicTBa MOJIEKyIaM XJI0poduia.
Bomnpoc 28 B coctaBe MoJieKyibl XJIOpO(QHILIAa BXOAUT aTOM.

Bomnpoc 29 I1pu B3aumoieiicTBUU XI0poduiia co MeI0Yblo.
Bonpoc 30 Cunte3 AT® B kneTkax.

Bompoc 31 Ilpu cronrHo# o6mavynoctu poTOCHHTE3A.



Bompoc 32 Knerounoe apIxaHue.

Bompoc 33 ButamuH, BXOAALIUN B COCTaB IUPHUINHOBBIX JIETHIPOreHa3.
Bomnpoc 34 Co6crBennas JIHK B kieTkax.

Bompoc 35 IIpogykrom ruapoinsa Kpaxmaia.

Bompoc 36 Peakuuu rinukonusa.

Bomnpoc 37 Koneunslit mpoayKT MIHMKOIU3A.

Bormpoc 38 ITpoaykT aHa3pOOHOTO JBIXaHHUS.

Bonpoc 39 TIlormomenune Boael (H20) B mmkime KpebGca mnpoucXomuT B XOJA€ peaKIHuu
IIpEBpAILECHUS KUCIIOTHI.

Bompoc 40 IlepeHocuMkH 3JIEKTPOHOB OOpa3yl0T Ha BHYTPEHHEH MeMOpaHe MHMTOXOHAPUI
YEeThIpe KOMIUIEKCA; MPU ATOM OKHUCJICHHE CYKIIMHATa (STHTAPHOW KHUCIOTHI) KaTaTu3HPYETCs
KOMIIJIEKCOM.

Bompoc 41 ITpu o6pazoBanuu ¢peouTrHa BEITSKKA 3€JI€HOTO JIUCTA.

Bonpoc 42 I'pynna opraHu3moB, MPEICTABUTEIN KOTOPOW B arpo’KOCHUCTEME 3aKaHUHUBAIOT
npeoOpa3oBaHUE COTHEYHON SHEPTUH.

Bomnpoc 43 3nauenue meHTo30¢ochaTHOTO IUKIA Y PACTEHHWM 3aKIIOYaeTCs B TOM, YTO OH
CHa0XaeT KJIETKH.

Bompoc 44 B pe3ynbTare paboThl 3I€KTPOH-TPAHCIIOPTHOM IIETH IbIXaHUSI.

Bomnpoc 45 YHuBepcanbHbIM HCTOYHUKOM SHEPTHHU JUISl IPOLIECCOB KUZHEIEATEIbHOCTH CIIY>)KUT
Bomnpoc 46 B nporiecce aprxanusi Ipy paciieIICHUH YTJIEBOIOB HanOoJiblee kKonudectBo ATO.
Bomnpoc 47 I'pubGoBuHBIC YaCTHITBI HA BHYTPEHHEH MeMOpaHe MUTOXOHAPUM SBIISIFOTCS ...
Bonpoc 48 OnpenenuTe HHTEHCUBHOCTD JbIXaHUSI PACTEHUM.

Bompoc 49 Jlpixatenbusiii kodddurment(IK) mpopocumx ceMsiH M0ICOTHEYHHKA.

Bomnpoc 50 OkucnurensHoe dhochopuinpoBaHue.

Bompoc 51 B coctaB ackopOaTokcuaa3bl BXOIUT.

Bompoc 52 Jlyis GnocuHTE3a )KUPOB IBIXaHHUE ITOCTABIISCT:

Bomnpoc 53 3akmrounTenbHbIN 3Ta adpOOHOTO JBIXaHHUS.

Bonpoc 54 JIoHOp 37€KTPOHOB, IBUTAIOLIUXCS 110 JIEKTPO-TPAHCHOPTHOM 1IETH AbIXaHUS.
Bomnpoc 55 Opranouamu B KOTOPBIX MPOUCXOIUT IIporiece GoTocHHTE3A.

Bomnpoc 56 XpomoTtorpaduueckuii METO T pa3ieiieHUs] TUTMEHTOB MPETOKHUI.

Bomnpoc 57 Peakuus riavkoin3a.

Bomnpoc 58 O6mue uepThl apixanus u (OoToOCHHTE3A.

Bonpoc 59 KaparruHouabl MOrIomaroT.

Bompoc 60 Ponp cBetoBoit (azpl B (oTOCHHTE3€ 3akioyaeTcss B TOM, YTO B XOJ€ Hee
00pa3yrTCst MOJICKYJIbI.

Bormpoc 61 B pe3ynbTare cBeToBO# (a3sl poToCHHTESA.

Bompoc 62 C3-yth GoTouCcHTE3A.

Bonpoc 63 Butamus, BXOAAIMIMI B COCTaB MUPHUIUHOBBIX JIETMAPOTeHA3.

Bonpoc 64  IlurmeHTt, ciayxamuii  HENOCPEACTBEHHBIM  JOHOPOM  DHEPrUM s
(OTOCHHTETHYECKUX PEaKIUH.

Bompoc 65 Ponp cBetoBoit azbl B (OTOCHHTE3€ 3aKIoyaeTcss B TOM, 4YTO B XOJAE Hee
00pa3yrTCs MOJIEKYJIbI.

Bonpoc 66 Ilormomenue Boabl (H20) B mmxime KpeOGca npoucXoguT B XoJA€ peakuuu
MIPEBPALLEHUS KUCIIOTBI.

Bomnpoc 67 KnetouHnoe apixaHue.
Bompoc 68 B pe3ynbTare cBeToBO# (a3sl poToCHHTESA.

Bonpoc 69 HMcxonueiM MaTepraioM s OTOCHHTE3A.



Bomnpoc 70 Jlns pacTeHuit XxapakTepeH THIT TUTAHUS.
Bomnpoc 71 Ilpu cronrHoit o61a4HoCcTH (POTOCHHTE3a OTPAaHUYUBACTCSI.

Bormpoc 72 Yuenslii, Ha3BaBLIMI MPOLIECC CUHTE3a OPraHUYECKUX BELIECTB U3 HEOPraHMYECKUX
(oTOCHHTE30M.

Bormpoc 73 BaneHTHbIe CBSI3M aTOMOB BOAOPOJa U KHUCIOPOJa B MOJIEKYJIE BOJIbI PACIOJIOKEHBI
IIOJ1 YIJIOM I'PajyCoB.

Bormpoc 74 YHuKanbHOE CBOWCTBO paCTEHUS.
Bomnpoc 75 I'mapodoOHbIe cBOICTBAa MOJIEKYIaM XJI0poduia.
Bompoc 76 B coctaBe Mosiekyibl XJ10poduiiia BXOIUT aTOM ...

Bompoc 77 I1pu B3aumoieicTBUM XJI0pO(]UILIA CO HIEIOYbIO.
Bomnpoc 78 XpomoTtorpaduueckuit MeTo1 pa3ieiieHus] TUTMEHTOB.
Bompoc 79 Peakuus rivkonaunsa.

Bompoc 80 Cunrte3 AT® B kieTkax.

Bompoc 81 Ilpu cronrHoi o01auHocT (POTOCHHTE3a OTpaHUYNBAETCS.

Tema 3 Poctr u pasButue pacreHnil. CHHTE3, IPEBpAIlEHHE U IMEPEABUIKEHUE OPraHUYECKHX
BEIIECTB B PACTEHUU

Bompoc 1 Haubonee nepcrnekTUBHOE C TOYKU 3pEHHsI OMOJIOTHUH, arpOTEXHUKU M 3KOHOMUKHU
pa3MHOKEHHE.

Bonpoc 2 CoenuHeHus, ¢ MOMOIIbIO KOTOPBIX OCYIIECTBISETCS B3aWMOJCUCTBUE KIIETOK,
TKaHEeW M OpraHoB M KOTOPbIE B MaJIbIX KOJIMYECTBAX HEOOXOIMMBI JJISl 3allycKa U Peryisluu
(br3HoIOTHYEeCKUX U MOP(HOTEHETUUECKHUX ITPOTPaMM.

Bomnpoc 3 Xumudeckue B3anMo1eHCTBHSI MEXKTY pACTEHUSIMH B COOOIIECTBAX.

Bomnpoc 4 1o Mepe ctapeHust pacTEHHS BbIACIICHUE BEIIECTB B OKPYKAIOIIYIO CPEAY.

BOHpOC 5 CBOMCTBO COMAaTHYECKHX KIIETOK paCTCHI/Iﬁ IOJIHOCTBIO PCAIM30BBIBATH IMOTCHIHAI
Pa3BUTHUA.

Bonpoc 6 AMuHOKHCIOTa, COAEpkKalias MHOTO a30Ta.
Bomnpoc 73aBucHMOCTh pocTa M pa3BUTHS OJHUX OPTaHOB PACTCHUM OT APYTHUX.

Bormpoc 8 IIpoOyskaeHue crsiux mo4ek BbI3bIBACTCS yIalCHUEM.
Bomnpoc 9 [Ipopactanue cemsH.

Bompoc 10 YepenoBanue mnepuoioB OOMIBHOTO U CIA0OTO IJIOJOHOIICHHUS Y MHOTOJETHHX
pacTeHui.

Bonpoc 11 CocrosiHre NOKOs LEJI0ro PaCTeHUs XapaKTepU3yeTCsl.
Bompoc 12 Curnain asis BCTyIJIEHUS paCTEHUS B COCTOSIHUE MTOKOS.
Bomnpoc 13 IlpaBunbHas nocnenoBaTenbHOCTh (a3 B OHTOT€He3e KIETKH.
Bomnpoc 14 beictpoe yBennuenue oobeMa KIEeTKH.

Bompoc 15 Perynupyer BTOpUUHOE yTOJIIIEHNE KOPHS.

Bonpoc 16 HMuruOutopsl, conepxkamipgecs B CEeMEHaX U MPEMSITCTBYIOIIME MPOPACTaHHUIO,
o0yci1aBIUBaloOIIKe TOKOI.

Bonpoc 17 OcHOBHBIM UCTOYHUKOM (HOC(ATOB MPH MPOPACTAHUH CEMSIH.

Bompoc 18 I'pynma opraHns3moB, MpPEICTaBUTENN KOTOPON B arpo3KOCUCTEME 3aKaHUMBAIOT
peoOpa3oBaHue COJIHEUHOM SHEPIUH.
Bompoc 19 ®a3a crapocru.



Bomnpoc 20 Bpems ot Havana qeiicTBUS pa3ipakuTeNs 10 Hauajaa BUIMMON PeaKIny.

Bomnpoc 21 Cornacuo teopuu TymMaHoBa, pacTeHUs MPOXOAT TPH dTara MOArOTOBKU K 3UMOBKE.
Bormpoc 22 IoBpexaeHust 4acTU paCTEHUs UM BCErO OpraHu3Ma.

Bomnpoc 23Opuenranius B mNpocTpaHCTBE, OOYCIIOBJIICHHAs HEPABHOMEPHBIM paclpeieeHueM
KHCIIOpO/a.

Bomnpoc 24 Buj nokosi, KOTOpsIil 00yciaBiuBaeTcs: (U3UOJIOTUUECKHUM COCTOSTHUEM PACTCHUS U
SIBJISIETCS CJIEJICTBUEM €€ DBOJIIOLINH.

Bomnpoc 25 Ckapuduxanusi.

Bomnpoc 26 Knerounoe cTpoeHne opranu3moB.

Bompoc 27 BeretauimoHHBIH METOJ — 3TO BbIPALIUBAHUE PACTECHUII.

Bompoc 28 IIpocTpaHcTBeHHAs OpraHU3aIs OTACIbHBIX YacTel, pa3iaencHue QyHKIUsS M0 OCH
pacTeHui.

Bormpoc 29 BausiHue oqHux yacTelt opranu3Ma Ha CKOpOCTh M XapaKTep pocTa Ipyrux.

Bompoc 30 B perynsuuu npopactaHusi CBETOUYBCTBUTEIBHBIX CEMSIH.

Bomnpoc 31 I"'a3000pa3HbM (PUTOTOPMOHOM SIBIISIETCS ...

Bormpoc 32 Ilporecc 3BOTIOIMOHHOTO Pa3BUTHUSL PACTUTENbHBIX OPTaHU3MOB, IPUHAIIEKALTUX K
OJIHOMY TaKCOHY.

Bomnpoc 33 3aaepxarh cTapeHHE OJTHOJIETHUX PACTECHUM.

Bompoc 34 ®utoropmMoH, ciocoOCTBYIOMIMM 3aKPHIBAHUIO YCTHULL.

Bomnpoc 35 [lapa3uTsl, nocenstomuecs: Ha MEpTBBIX OCTaTKaX.

Bomnpoc 36 3aBucuMoCTh pocTa U pa3BUTHSI OJHUX OPTaHOB PACTEHUM OT JIPYIHX.

Bonpoc 37 Ha noJie nmmeHuIp1 MOYKHO HANTH MPOPOCTKH, JINIIEHHBIE 3€JIEHOU OKPACKH.

Bormpoc 38 OcHOBHBIM UCTOYHHKOM (pochaToB MpH MpopacTaHUU CEMSIH.

Bonpoc 39 Hausskiciiei kaIopuiHOCTBIO.
Bomnpoc 40 Perynupyer BTOpUYHOE YTOJIIIEHUE KOPHS.

Bonpoc 41 Tlokoif, KOTOpwIii 0O0yCIaBIMBAIOT WHTHOMTOPHI, COJEp)KAIIUECS B CEMEHaX H
MPEMSTCTBYIOLIUE MPOPACTAHUIO.

Bomnpoc 42 [loka3aresnb, BO3pacTarouii Py MPOrOPKAHUHU KUPOB U MACEIL.

Bonpoc 43 Biusinue oqHUX YacTeil opranu3Ma Ha CKOPOCTh U XapakTep pocTa Ipyrux.

Bonpoc 44 B nepBbiii nepuo 3acyxu B JUCThSIX PE3KO BO3PacTaeT.

Bormpoc 45 Tlporecc 3BOTIOIUOHHOTO Pa3BUTHUSL PACTUTEIBHBIX OPIaHU3MOB, IPUHAISKALITUX K
OJIHOMY TaKCOHY.

Bomnpoc 46 [loka3aresnb, BO3pacTaroinuii Py MPOPACTAHUU CEMSIH MACIUYHBIX KYJIbTYD.

Bomnpoc 47 YUem obecrnieunBaroT pacTeHUE-X035IMHA KITyOEHBKOBBIC OaKTEPUH.

Bompoc 48 ITutarensHast IIeHHOCTH 0€JIKOB 6000BBIX KYIBTYD, Y%.

Bompoc 49 ITutarensHas IIEHHOCTh OEITKOB 3€pPHOBBIX KYIBTYD, %.

Tema 4. MunepanibHoe nutanue pacteHuil. [Ipucnocobnenue 1 ycToH4MBOCTh PACTEHUN CPEJIb

Bonpoc 1 KonTposs (InarHoctuka) 3a MMTaHWEM pacTeHUIl Ha OCHOBE aHaAJIN3a MOYBHI.
Bomnpoc 2 Cpena, B k0Topoii 60J1b111€ BCETO MUKPOOPTaHU3MOB.
Bompoc 3 ConeprxkaHue Kanblysl yBEIIMUUBAETCS 110 MEPE CTAPEHMSI TKAHEH.

Bompoc 4 OntumanbHoe 3HaueHue PH cpesl st nmormorinenust noHoB ammouust (NHa).
Bomnpoc 5 Okcanar kanbiusi.
Bomnpoc 6 Xumudeckue 31eMeHTHl B KIIETKE.

BOHpOC 7 BHYTpI/I KJICTKH B IICPEAavuC CUTHAJIOB K TCHOMY.
BOHpOC 8 a(b(beKTI/IBHOC NEpCABUKCHHUC MUHCPAJIBHBIX BCIICCTB U IIPOJAYKTOB (I)OTOCI/IHTGSa 1o
cocylaM o0ecreynBacT BEICOKAS CIIOCOOHOCTh BOJBEI.



Bonpoc 9 KiryoenbpkoBbie 6akTeprun 00eCcTIedrBaOT pacTeHHE-X035HHA.

Bomnpoc 10 Henocratok a3zoTa B mouse.

Bomnpoc 11 Henocratk xernesa y pacTeHHil.

Bomnpoc 12 Pe3kuii 1epuiuT coequHEHNU cepbl PACTEHUS UCTIBITHIBAIOT IPH 3aCOICHUH.
Bompoc 13 IlepBoHavanbHbIi 3Tan MOIVIOIIEHNS MUHEPAIbHBIX BEIIECTB PACTEHUEM.

Bompoc 14 ITomo6HO 3acyxe Ha pacTeHUE JACHCTBYET.

Bompoc 15 Jlepunur kakoro sieMeHTa y IUIOMOBBIX PACTCHUU BBI3BIBAET PO3CTOYHOCTH U
MEJKOJIUCTHOCTb.

Bompoc 16 Cpena, B kKoTOpoit 601bI1IE BCETO MUKPOOPraHU3MOB.

Bonpoc 17 CnocoGHOCTh TEIUIOMOOMBBIX PACTEHHN BBIACPKHBATH TEMIIEPATYPhl HECKOJIBKO
Boime 0°C.
Bomnpoc 18 B 3ammre pactenuit oT uHGEKIHI OOIBIIYIO POJIb.

Bompoc 19 Ykaxure psif 571eMEHTOB, BKIIFOUAIOIIHN TOJTBKO MAKPOAJIEMEHTHI.

Bompoc 20 Ykaxute psij 3J1IeMEHTOB, BKIFOYAIOIINN TOJIBKO MUKPOIIEMEHTHI.
Bonpoc 21 K mukposneMeHTaM OTHOCSIT SJIEMEHTHI.

Bomnpoc 22 B nepBblii IEPHOJT 3aCYXH B JINCTHSIX PE3KO BO3PACTAET COAECPIKAHUE.
Bompoc 23 buonoruyeckas moryiomaronias cnocoOHOCTh TOYBHI.
Bonpoc 24 3nadyenne Maraus uisi paCTEHH.

Bompoc 25 Cpena, B kK0TOpoii 601bI1I€ BCETO MUKPOOPTaHU3MOB.
Bomnpoc 26 YacTs pacTeHrsi ¢ HAMMEHBIIIMM KOJMYECTBOM HUTPATOB.

Bomnpoc 27 TlpumoceBHOE ymoOpeHHE BHOCST OJHOBPEMEHHO C IIOCEBOM WJIM TOCAAKOM
pacTeHui.

Bonpoc 28. ®opmupoBaHue NpOYHOH COJIOMHUHBI W TPEAOTBpAICHUS IOJIETaHUsl, 3€PHOBBIM
KYJIbTYPaM.

Bomnpoc 29 [IpoButamunom A.

Bompoc 30 ITycto3epHOCTh y XJI€OHBIX 371aKOB BhI3BaHA HEJOCTATKOM.

Bompoc 31 Mop030cTOMKOCTh 03UMBIX KYJIBTYp MOBBIIIAIOT yI0OpEHUS.

Bompoc 32 Kakux XuMHU4ecKIX JIEMEHTOB B KJIETKE OO0JIbIlIe BCEro.

Bompoc 33 I'uGenb pactenuii moa 60JIbIIUM CHEXHBIM TOKPOBOM.

Bormpoc 34 Xumuueckre B3auMOJICHCTBHS MEXKY PACTEHUSIMU B COOOIIECTBAX.

Bompoc 35 KapocToiKoCTh — 3T0 COCOOHOCTh pacTeHuii mepeHocuts Temmepatypsl, (°C).
Bomnpoc 36 I'uGenb pacTeHHit OT CMBIBAHUS BOJIOM.

Bormpoc 37 DddexTtuBHOE nepeaBMKeHIE MUHEPATBHBIX BEIIECTB U MPOIYKTOB (JOTOCHHTE3A I10
cocynaMm oOecrieunBaeT BHICOKAs CIOCOOHOCTh BOIBI.

Bonpoc 38 OOHaxkeHMe NOJ3€MHOM YaCTH CBS3aHO C YMEHBLICHHEM TeMIIepaTypsl U
3aMEp3aHUEM BEPXHETO CJI0S TOYBBI.

IIpouenypa ouneHMBAaHMA TECTHPOBAHMS: IIOCIE CAMOCTOSATEIBHOIO M3Y4YEHHs Marepualia
oOyyaromuiicss HpoXoJUT TecTupoBaHue. MeronoM ciiydaifHoro BbIOOpa, oOydarolemycs
HeoOxoaumo pemnth 30 TectoB. Meton TectupoBaHus — OyMmaxkHbId., cuctema Moodle.
oOyyaromniemycsi He00X0IMMO BbIOpATh OJIUH UM HECKOJIBKO MPABUIIBHBIX OTBETOB.

Kpurtepun onieHKH TeCTHPOBaHUS

- OLICHKA «OTJIMYHO» BBICTABJIACTCA o6yqa101ueMy051, €CJIn OH ACMOHCTPUPYCT OT



85-100% BrImoHEeHUs 3ananmii. Bce TpeOoBaHMS, IPEABABIsAEMbIC K 33/IaHUIO, BHITIOJTHEHBI.

- OLIEHKA «XOPOLIO» BBHICTABJISETCS OOY4JaIOMIEMYCsl, €CIIM OH JEMOHCTPUPYET OT
71-84% BbInonHeHus 3ananuii. Bece TpeboBaHus, NpeabsBiIseMble K 3aJaHUIO0, BBIIIOJHEHBI.

- OlleHKA «Y/OBJIETBOPHUTEJIbHO» BBHICTABISIETCS OOy4aromeMmycs, eclid OH
nemoHcTpupyet oT 50-70% BbInoJiHeHHS 3a1aHus. BOJBIIMHCTBO TpeOOBaHU, IPEABABISIEMbIC
K 3a/IaHUO0, BHITIOJTHECHBI.

- OllEHKA «HEY/I0BJIETBOPHUTEJIbHO» BBICTABISCTCS OOYydJalOUIeMyCsl, €CIH OH
neMoHCcTpupyeT MeHee 50% BBINONHEHHS 3ajaHUs. MHoOTHE TpeOOBaHHS, NMPEIBSIBISIEMBIE K

3aJaHHUI0, HC BBITIOJIHCHBEI.

5 UnauBuayasbHble 3a1aHHe

1. HaO/oneHne BHENMIHMX NMPHU3HAKOB HEJOCTATOYHOCTH 3JI€MEHTOB MHMHEPAJIbLHOIO
nuTanus. B ydeOHWKe HAXOJAT OINMCAHUE IPU3HAKOB HEJOCTATOYHOCTH MHUHEPATBHBIX
aJIeMeHTOB. HaxomsaT B moJie wiv npuycaaeOHOM ydacTKe PacTeHUs, UMCIOIINE XapaKTepHBIS
MPU3HAKA HEJIOCTATOYHOCTH. Jlydime Bcero 93TO HAOMIOAAaTh HAa PACTCHHSIX-WHIUKATOPAX.
HenmocraTok a3oTa — Ha IBETHOM MM OEIOKOYaHHOM KamycTe, YepHOU cMopoauHe; dhochopa —
Ha TypHerice, 000ax, KpaCHOW CMOpPOJWHE, KPHDKOBHHWKE; MAarHuUs — Ha I[BETHOM KaIrycre,
kaprodene, KpphDKOBHUKE, SI0JI0HE; Kene3a — Ha OBce, kKapTodere, siomoHe, MmanuHe. ONMUChIBAIOT
W3MEHEHHUs, JAeNAl0T PUCYHKH WM 3aKJIaIbIBAlOT repOapuii.

* 3%-i1 pactBop H202 mokynatot B anTeke.

2.. O0Hapy:xeHHe KJIY0€HbLKOB Ha KOPHAX 0000BbIX pacTeHMil. AKKYpaTHO BBIKAIbIBAIOT
pactenust ropoxa, 0000B, JronuHa, KieBepa. OTMBIBAIOT KOPHHM BOJOM M HaXOAAT HAa HHX
kiyOenbk. OTMEUaloT UX KOJIMYECTBO, pa3Mepbl, GopMy U okpacky. CpaBHUBAIOT KIIyOEHBKH
Pa3IMYHBIX BUJOB PACTEHUM W OJHOTO M TOTO K€ BUIA C PA3IMYHBIX Y4acTKOB. Pe3ynbrarhl
3aMKChIBAIOT B TAOIUILY, OOBSCHSIOT, I€7aI0T BBIBOIBI.

3. HaOuwonenue sSIpyCHOW H3MEHYMBOCTH MOP(POJIOruYecKMX NPHU3HAKOB 3j1akoB. Ha
y4acTKe BBIOMPAIOT C KaKJOTO BapuaHTa (HE MeHee JIByX) ombiTa 1o 10 pacTeHui MIeHUIIb,
SUMEHSI WM JAPYrHX 3J1aKOB, Haxoasaummxcs B ¢a3e komomieHus (uBereHus). JIuHeWkon
U3MEpSAIOT JJIMHY U UIUPUHY CaMOM HIMPOKOM YacTW JIMCTOBOW IUIACTUHKHU IO spycaM Y BceX
pactenuii. HaxonaT ux cpeiHee 3Hau€HUE U PACCUMTHIBAIOT CPEAHIOID IUIOMIA/b JUCTHEB IO
sapycam o Gopmye:

S. =0,67ab,

rae: Sy — IUIOIIAb JIMCTA, CM;

a ¥ b — IMHA ¥ LIMpUHA JIKCTA, CM;

0,67 — koadPuuneHT nepecyera.

Ha wmumummerpoBoit Oymare (Oymare B KIETOUKY) CTPOSIT KpHUBBIE SIPYCHOM
M3MEHYMBOCTH: HAa OCH aOCLUCC OTKJIAJBIBAIOT APYC JHMCTHEB, HA OCH OpAMHAT — IMOKa3aTelu.
AHaTM3UPYIOT pe3yabTaThl ONBITA, EJIAIOT BHIBOIBI.

IMpoueaypa oueHuBaHUA MHAMBHUIYAJIBLHOIO 3a1aHUS
NunuBuayanbHOe 3alaHWe COCTOUT W3 MPAKTHMUECKOW YacTH, oOOydaromemycs
HEOOXOIMMO  TEOPETHYECKHM H  MPAKTUYECKH OOOCHOBATh  Pe3yiabTaThl  MOJYYEHHBIX
HUCCIICIOBAHMH.



I[Ipu ouenke omnpenensercs TNOJHOTA HW3JOXKEHUS  Marepuaiga, KadecTBO U
MOCIIEIOBATEILHOCTh M3JIOKEHHUS MBICICH, HAJMYUE JTOCTATOYHBIX MOSCHEHHUH, PUCYHKOB WU
¢doTtorpaduii onbITOB 1 HabMOACHUH (repOapusi). PaboTa BEIMOIHSACTCS OTHUM TOKYMEHTOM.

Kputepuu onieHkH HHIMBHYAJbHOI0 32/IaHUS:

«3aueT» BBICTABISETCS B CiIydae, €CIM WHAWBHUIYAIbHBIC 33/JaHUS BBITOJIHEHBI,
MIPUBEACHBI PUCYHKH, TaOIMIbl u wuroctpamuu ((portorpadum, repbapuii), TpeOyromme 3TH
MOSICHEHHUS 110 paboTe.

«He3ader» BBICTaBIISCTCS B Cilydae, €CIM MHIMBHIyalIbHbIC 33/JaHUSI HE BBIIIOJHEHBI, HE
MIPUBEICHBI PUCYHKH M WILTIOCTpanuu (doTorpaduu, repdapuii) u 1.1. o padote, Tpedyromme
9TH MOSICHEHUS K IIOCTABIICHHOMY BOIIPOCY.

6 Bompochl K 9K3aMeny:

Komnerenmus Bomnpocsr

OIlK-1 3Hamp:

CriocobeH perarh - 3a8UCUMOCMb  (PUBUONOSUYECKUX NPOYECCO8 Om BHYMPEHHUX U
THIOBBIE 3a/1a49H BHEWIHUX (PAKMOpo8 Cpeobl, NPUHYUNbLL GOPMUPOBAHUS BETUYUHbL U

HpOCbeCCI/IOHaJ'II)HOI\/'I Kadyecmeda ypoacas OCHOBHbLX CE/IbCKOXO3AUCNBEHHBIX KYIbMYp,

JACATCIbHOCTH Ha

OCHOBE 3HaHMI
OCHOBHBIX 3aKOHORB 1.Ctpoenne w® 3HauYe€HHE KIETOYHOW OOOJIOYKM B  IKH3HU

MaTeMaTH4YEeCKUX " paCTHTeHBHOfI KJICTKHU.
€CTECTBEHHBIX HAYK
C IpUMEHEHUEM
MH(POPMAITMOHHO- 3.PazmpakuMoCTh M peaknus KJICTKH Ha TOBpPEXIAroliee JEHCTBHE.
KOMMYHHUKAI[HOHHBI | 3aKOHBI pa3pakMMOCTH.

X TEXHOJIOTHi1

2.I'maBHeimme 3Tansl pa3BUTHS PU3HOJIOTHH PACTCHUH.

4.PactutenpHas KJIeTKa KaKk OCMOTHYECKas CUCTEMA.
5. XUMHUYECKUI COCTaB, CTPYKTYpa U (YHKLUHU KIETKU U €€ OpraHeii.

6.Depmenthl.  MX  cTpoeHme, OCOOCHHOCTH  JACUCTBUA W
(uznonoruueckas pob.

7.PaCTBOpBI OKpYXAarImue KICTKY I'HIIcp-, ruiio-, ”3B0TOHUYCCKHUC.
8.C0,Z[ep)KaHI/Ie, POJIb U COCTOSHUC BOABI B pACTCHHAX.

9.®opmbl BOJBI B TOYBE, HMX XapaKTEPUCTHKA, JOCTYITHOCTH IS
pactenuii. KoaddunueHT 3aBsnanus.

10.KopueBoe pnaBneHue ero pasMmepsl, (U3HOJIOrHYecKas pob.
Cocymias 1 HarHeTaTenbHas 1€ATeIbHOCTh KOPHEBOM CHCTEMBI.

11.Tpancnuparys, ee pa3Mepbl, 3HaueHHe. EMUHUIBI H3MepeHus
TpaHCHHUpALUK (TPaHCIHUPALMOHHBIN KO(POHUIHMEHT, MPOAYKTUBHOCTh
TPaHCHHMpAIMK, WHTEHCUBHOCTb TPAHCIUPALUU, OTHOCHUTENIbHAS
TPaHCIUPALHS).

12.JIuct Kak opras TpaHCIUpauuu. Buasl Tpancnupaiyu.

13.Ctpoenne ycThull, (U3UOJIOTHUS YCTBUUYHBIX JBHXKEHHH, 3HAYCHUE
YCTBUI] B PETyIUPOBAHUU TPAHCIHUPAIIUH.




14.Bonubiii Gananc pacteHuil. Bomueli aedunurt, ero BiIHMsSHHE Ha
pactenue. 3aBslaHUS U €r0 MOCIEACTBUS.

15.YcroitunBoCTh pacTeHUH K MEPUOINIECKOMY OATOMIIEHUIO.

16.060mas xapakrepuctuka (otocuHTe3a. IlmaHerapHoe 3HauYeHHE
(oToCcHHTE32a B )KU3HU PACTCHUH.

17. Jlmer xak opran ¢QoTocuHTe3a. XIJIOPOIIACTBI, WX COCTaB,
CTPYKTYpa, QYHKIUH.

18. Tlurmentsl 3eneHoro mmcra (xnmopodmmnr A, B, kaporws,
kcantopwwt). HMx momHas xumuueckas —Qopmyna, CBOWCTBa

(pusnueckue, XUMHYECKHE, OINTHUYECKHE), 3HAUYEHUE B JKU3HHU
pacTeHui.

19. Pomp cBera B mpomecce (otocuHTe3a. OmpeneneHue
(bayopucieHuu.

20. Oco6enHoCTh ycBOeHUs yriaekucioro raza C,-pacrenuit u CAM -
pactenuii. [lonsTre o GoTOABIXaHUN PACTEHUH.

21. CytouHbI# X0 POTOCHHTE3a JPEBECHBIX PACTCHHIA.

22. BrusHue BHENIHUX H BHYTPEHHHX (DAKTOPOB Ha MPOIECC
(dhoTocuHTE3A.

23. KymbTypa pacTeHHMil B YCIOBHSX HCKYCCTBEHHOTO OCBEUICHHS
(cBEeTOKYNBTYpA).

24. CoBpemeHHBIE TpencTaBiieHUss O (OTocHHTE3e. Y CIOBHUSA
HEOOXOIMMBIE JIJIsl €0 OCYIIECTBIICHHS.

25. Crpoenue, cBoiicTBa W (QyHKIMHM MUTOXOHIpHH. Teopus
OKHUCIUTEILHOTO (OChHOPUILTUPOBAHUSI.

26. depMeHTHI AbIXaHHUSA. THITBI OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peaKui.

27. OOmast XapakTEepUCTHKa JbIXaHUS, €ro 3HAYCHHE B JKH3HU
pacTeHwuid, CBsI3b C QPYTUMH poiieccaMy. IHTEHCUBHOCTD JIbIXaHUS U
JBIXaTENbHBIA KOA(PHUIIUCHT.

28. Ilomsitue o pocTe, pa3BUTUE M OHTOTEeHe3e pacTeHuid. Mx
B3aMMOCBSI3b M 3HAUEHUE JIJIS C.-X. IPAKTUKHU.

29. Tloko#, ero xapakTepUCTHKa, OHMOJIOTMYECKOE M XO3AHCTBEHHOE
3HAYEHHUE.

30. PocToBbIE M TypropHble IBM)KEHUS pPACTeHUH, UX OHOJIOTHYECKOE
3HAuUEHHUE.

31. PasBurme pacreHuil. Tumbl OHTOTreHe3a. ITambl OOJBIIOTO
KU3HEHHOTO LIUKJIA U UX XapaKTePUCTHUKA.

32. ®uToropMoHs! (ayKCHHBI, THOOEPETNHBI, IUTOKEHUHBI, ITUJIEH,




ABK). Ux ¢usuosornyeckas poib.
33. [TouBa KaKk HCTOYHUK MUTATEIBHBIX JIEMEHTOB U1l PACTCHHIA.
34. HeoOxoanmMble Makpo - 1 MUKpO3JeMeHThl. X neduiut.

35 buocunrernyeckas u BBIACIIUTCIIbHAA HACATCIIbHOCTD KOpHCBOfI
cucteMbl. MIx Ouosorudeckas poiib. AJIICIIONaTHsI.

36. @usmonoruyeckas poJib U OCOOCHHOCTHM NHUTAHUS PACTCHUH
a30TOM.

37. MukposneMeHTBl HM WX pOJIb B OJKM3HH  PACTCHUH.
@yHKIMOHAJIbHBIE HAPYILIEHUS IPUA UX HETOCTATKE.

38. MakpoasieMeHTHI M UX POJIb B )KU3HHU pacTeHui. OyHKIIMOHATbHbIE
HapyLIEHUs IIPU UX HETOCTATKe.

39. KpyroBopot a3oTa B CBSI3U C KU3HEIEATSIIBHOCTh PACTCHHI.
40. Ponb MUKOPHU3HI B TIOYBEHHOM TTHTAHUH JIPEBECHBIX PACTCHHIA.

41. ®usmonorus crapeHus pacTeHud. Teopuss UHUKINYECKOTO
CTapeHusi U OMoJIOkKeHUsI pacTeHuil. Ee 3HaueHue.

42. ®u3nosoTus IPOpacTaHUs CEMSH.
43. Tpancnopt opraHUYECKHUX BEIIECTB B PACTCHUSX.

44, I'muKo3uapl ¥ alKaJOUAbl, IX XUMHYECKHI COCTaB, COJIEP)KaHUE B
CEeTbCKOXO035HCTBEHHBIX PACTCHUSIX.

45. AHTUOMOTUKH ¥ (PUTOHIIU]IBI PACTCHHMN.

46. Ammonudbukanus, HUTpUPUKAIUS W JACHUTpUPHUKAIIHSL.
3aBUCUMOCTD OT YCIIOBUH CPEIbI.

47. I'a30yCTOMYUBOCTh PACTCHHIA.

48. YKapocToHWKOCTh pacTeHHI U ITYTH €€ MMOBBIILICHHUSI.

49. ConHeuHast paJuays U paJuallMOHHBIX PEXKUM HACAKICHUIL.
50. bruosnekrpuyeckast akTHBHOCTh PAaCTEHUIA.

51. UMMyHUTET pacTeHHI U YeM OH 00YyCIOBIICH.

52. TIputeynaBnuBaomias CocOOHOCTh PA3TUYHBIX PACTCHUM.
53. Mop0o30CTOUKOCTh paCTEHH.

54. 3UMOCTOMKOCTb pacTeHUH.

55. X0n0/10CTORKOCTh pacTEHHIA.

56.  OcHoBHble  (¢u3MONOrO0 -  OHMOXMMHYECKHE  IPOLECCHI,
NPOHMCXOAAIIME TIpH  (QOPMUPOBAHUHM  IPOJYKTUBHBIX ~ OPraHOB
3epHOO00OBBIX M MACIUYHBIX KYJIBTYD.




57. OcHoBHble  (U3MOJIOTO -  OHMOXMMHUYECKHE  IPOLECCHI,
OpoUCXOosimMe Mpu  (OPMUPOBAHMHM  NPOJYKTUBHBIX  OPraHOB
OBOILIHBIX U IJIOJIOBO-SITOIHBIX KYJIBTYP.

58. OcHoBHble  (u3MOIOTO -  OHOXMMHYECKHE  IPOLECCHI,
IPOHUCXOAIINE TIPU POPMHUPOBAHUH KAaPTO(DEIs U KOPHETIIOIOB.

59. BrnusHHEe TPUPOAHO-KIMMATHUECKHX (PAKTOPOB, IOTOIHBIX
YCIIOBUM M MUHEPAJIBHOIO NUTAaHUS HAa MU3MEHEHHUE KadyecTBa ypOiKas
OBOILHBIX U IUIOJA0BO-ATOIHBIX KYJIBTYP.

ymemu:

- onpedensimb  3ABUCUMOCMb  PUIUOIOSUYECKUX NPOUECCO8 Om
BHYMPEHHUX U BHEWHUX (PaKmopos cpeobvl; UCNONIb308AMb NPUHYUNBL
Gdopmuposanus  GenUUUHLL U KAYECMBA  YPOH#CAs — OCHOBHBIX
CEeNIbCKOXO3ANUCMBEHHBIX KYIbMYp OJIsl pelerHus cmanoapmuslx 3a0ay
Ha ocHo8e PU3UON020-OUOXUMUYECKUX 3AKOHO8 U NPABUIL,

noJjib3oeamuvc: opearnorenmudecKkumu u buoOXuUMUYeCcKUMU
noxkasameuiamu 6 npoyecce NnpocHO3UPOBAHRUA Kadecmedad Ypoorcast,
onpedeﬂﬂmb HCUBHECNOCOOHOCb pacmumeilibHblX mKanell, ucxoos us
BO3MONCHOCMIU ocyuecmeleHusl 6 HUX x00a gbu3u0ﬂ020-
OUOXUMUYECKUX npoyeccoe

1. MexaHu3Mbl TIOCTYIUIEHHS BeIIECTB B KJIeTKy. CTpoeHue u
3HaUYCHHE MEMOpaH.
2. Tloctymienne  BoAbl B KJIETKM  KOpHS.  Meponpusarus,
HaIpaBJIEHHbIE HA ONITUMHU3ALIMIO ATOTO MpOoliecca.
3. Metopl onpeiesieHnss ”HTEHCUBHOCTH ()OTOCHHTE3A.
4.YupaBieHue T€HEpPAaTUBHBIM pAa3BUTHEM M CTapeHHEM B C.-X.

npaktuke. IlyTm peryiaupoBaHus CBETOBOrO, TEMIIEpaTypHOTO,
BOJHOT'O U MHHEPAIbHOTO PEKHUMOB.

5. Ilormomenue wWOHOB W3 NOYBHL. HMXx NEPpECABUIKCHUE U
nepepacnpeaciiCcHuc 110 paCTCHULO. PCYTI/IJ'II/ISaI_II/ISI.

6. MexaHU3MBI MOCTYIUICHHUA 3JICMCHTOB MHUHCPAJIBHOI'O IHUTAHHA B
pacTCHuA.

7. 3aCYXOy0TOﬁqHBOCTB. MeToapl AUarHOCTUKHU (I)I/ISI/IOJ'IOFI/I‘IGCKOFO
COCTOSAHUA paCTeHI/Iﬁ npu JENCTBUHU 3acyX.

8. 3aBucuMoCTb JAEHCTBUS (PEPMEHTOB OT YCIOBHHM  Cpeabl
(remmniepatypa, pH cpenbl, KOHUIEHTpalus). AKTUBAaTOpel U
UHTUOUTOPBI.

9.1Tna3monus. ernasmonus. AncopOuus, (onpenenenus). Ilpu kakux
YCIOBUSAX U KaK MPOUCXOJAT ITH SBJICHUS.

10.  TepmoauHamuyeckue  OCHOBBHI  BOJ0OOMEHa  (BOIHBIN,




OCMOTHYECKHI, MAaTPUUHBIN NOTEHIIMAJI, TOTSHIIMAJ JaBJICHU).

11. TIloctymnenue BOJAbl B KIETKM KOpHi. Meponpusrus,
HaIpaBJICHHbIE HA ONTUMHU3ALUIO 3TOTO IIPOLIecca.

12. TlepenBmkeHne BOJBI B CUCTEME IMOYBA-pacTeHHE-BO3AyX. CHIIbI,
IIepeIBUTAIOIINE BOAY IO PACTEHUIO.

13. CeroBast peakuus (HOTOCHHTE3A.

14. TemnoBas peakuusi ¢orocuHTe3a. bHOXUMHUS  yCBOCHUs
yraekucioro raza C3-pacrennii (nuki KanbpBuHa).

15.®oTonepnoau3M pacTeHui.
16. IlenTo3odochaTHbII UK.

17. AspoGOnas ¢aza apixaHusi, XuMu3M. MeCTO OCYILIECTBJICHHS B
kietke. buonornyueckas posb.

18. AHa’poOHas ¢a3a JpIXaHHS, XHMH3M. MeCTO OCYIIECTBICHHS B
Kkietke. buonornyueckast posb.

19. IlpeBpamenue oSHeprum mpH AbiXxaHud. OKUCIUTEIBHOE
dhochopummmpoBanue.

20. Jlpyrue myTtd OKMCIEHUS (TIMOKCOJATHBINA, TIEHTO30(h0ChaTHBIHN)
WX B3aUMOCBsI3b. PoyIb JbIXaHHWsS B OMOCHHTE3e OCIKOB, JIMITHJIOB,
AMHHOKHUCIIOT, HyKJICMHOBBIX KHCIIOT U JIP. B&YKHBIX COCAMHEHUIA.

21. TlpupoaHbIe PEryIsITOPHI POCTA.

22. Wcnosib3oBaHue (UTOTOPMOHOB W (DHU3HOJOTUYECKH AKTHBHBIX
COCIIMHECHUH B MMPAKTHYECKOU JICATEIILHOCTH YEIOBEKA.

23. IlpeBpaiieHue yrieBoJOB U JKUPOB IpPU NPOPACTAaHUU CEMSIH.
@DepMeHTHI, yJaCTBYIOIIHUE B ATUX Mpoleccax.

24. IlpeBpaieHue kpaxmaiaa U caxapo3bl B pacTeHuH. DepMeHTHI
IpeBpaIeHHS.

25. Bnusaume  MereoakTopoB Ha  CTENEHb  MOBPEXKACHUS
pPacTUTEIHLHOCTH BPEIHBIMU ra3aMu.

PacueTrHble 3aganns u cutyannonnblie 3agaun (OIIK-1 er1adems:

- COBPEMEHHbIMU MemoOaMU UCCLe008aHUs U NONYYEeHUs. UHpopmayuu 0 xooe Gopmuposanus
Kadvecmea ypooaitcas, npueMaMu NOUCKA HOBbIX ceedenull 6 obaacmu d)l/L’)’MOJZOZMM u ouoxuMuU
pacmeHuzZ, CBA3AHHbIX C NOJIYYeHUem ypoacas CeIbCKOXO3AUCBEHHbIX Kyniemyp 6blCOKO2cO
Kauecmea, COB8PEeMEeHHbLIMU Memooamu UCCIe006anusi U NONYYeHUs UHGopmayuu o xooe
Qusuonocueckux npoyeccos 8 pacmumenbHOM Op2aHUusMe, HAbIKAMU 00paboOmKu U ananusd
NONYYAEMbIX IKCNEPUMEHMANLHBIX OAHHBIX)

| ®usnonorusi u GMOXMMHA PACTUTEIBLHON KJIETKH



1. U3 xopHemiofa KpacHOW CBEKJIbI BBIPE3&JIM JBa KyCOUKa, KOTOPBIE MOCJE THIATEIHHOTO
MIPOMBIBAaHUSI IOMECTUIN B MPOOUPKH C BOJON KOMHATHOW TeMIIepaTtyphl. B oaHy M3 mpoOHpoK
nobasuiu 5 kamens xiaopodopma. KakoBa Oyaer okpacka BoJbl B mpoOupkax yepe3 30 MuH mocie
Hayasa onbitTa? Kak 00bsICHUTE NOJIyUeHHBIN PE3yIbTaT?

2. OrmxkaThli W3 TKaHU PACTCHUS KJICTOYHBIH COK, TOMECTHIM Ha MPHU3MYy pePpakToMeTpa.
[lokazarenr npenomsenuss cocrasuin 1,3575. Temmeparypa 20°C. KakoBa BenuuuHa
OCMOTHYECKOTO TIOTEHIMajda KIETOYHOTo coka? Mcnonp3oBarh Tabnuiy OmpeAercHHUs
KOHLIEHTPALIMU CaXxapo3bl U OCMOTHYECKOT0 OTEHIMAJIA 10 [T0KA3aTEN0 IPEIOMIICHUSI.

3. PacTtBOpSI, UMetomue ocMotrueckue noteHmuansl -0,1 u -1,2MI1a, BeI3Bai# m1a3mMoiin3 KIETOK
HCcCIeAyeMol TKaHU, a B pacTBOpPE, OCMOTHYECKHE MOTeHIMabl KoTopbix -0,6MIla u -0,8 MIla
MIa3Moiu3a He 0b110. UeMy paBeH 0CMOTHYECKUI TTOTEHITHA KIETOYHOTO COKa JAHHOU TKaHH?

4. Tlouemy 3eJI€HbIE JTUCThSI OBOIIHBIX PACTEHHI TOCIIEe BAPKH MPUOOPETAIOT XapaKTEPHYIO OYpPYyIO
okpacky? OOBSICHUTH, YIUTHIBAsI U3MEHEHUE TIPOHUIIAEMOCTH MEMOpaH.

Il Boaublii peskum pacTeHui

1. JlepeBo C MIOMIa/ibl0 JUCTOBOM MOBEpXHOCTH 12 M2 Hcrmapuiio 3a 2 4Jaca 3 Kr Bojbl. Uemy
paBHA HHTEHCUBHOCTH TPAHCIIUPAITUN?

2. CKOJIBKO BOJIbI UCHApUT PAaCTEHHE 3a 5 MMH. €CJIM MHTEHCHBHOCTh TpaHcnupauuu ero 120 rp
H>0 m?4, a roma s auctbes 240 cm??

3. ¥V HEKOTOPBIX KOMHATHBIX PACTEHHUM HE3aJ0Jr0 Mepes JOKJIEM HOSBISAIOTCA Kalld BOJBI HA
KOHYMKaX JUCTheB. Kak 00BsACHUTH 3TO siBeHKE?

4. Berka uBHI OblJIa Cpe3aHa C JepeBa, MOCTaBjcHAa B 0aHKY C BOJOW M 3aKpbITa CTCKISHHBIM
KoJimakoM. byner nmu HaGmrogaThes TyTTanus y 3toi BeTku? O0bsicHUTE.

5. ¥V Kakoro pacTeHusi MHTEHCUBHOCTbh TPAHCIMPALIMU BBIIIE: Y PACTYIIErO B TEHU WM HA SPKOM
costHeuHOM cBeTe? OTBEeT 00OCHYHTE.

6. 3a BereTalMOHHbBINA NEPUOJ PACTECHU HAKOMUIM 2,1 KI CyXOil OpraHM4eCcKOd MacChl, UCTIApUB
npu 3ToM 525 Kr BoAbl. HailTu mpoAyKTUBHOCTh TPAHCIIUPALIUH.

7. IlpoayKTUBHOCTH TpaHcupanuu 4 1/1. HaliTu TpaHcniupannoHHbIN KO3 PUITHCHT.

8. IIpoIyKTHBHOCTH TpaHCIHUPALMH HEOOXOAMMO OMPENeNUTh, 3Has, YTO TPAHCIUPALUOHHBIN
ko3 durment cocraBui 400 mi/T.

9. HakonuB 10 Kr cyxoro BelIeCTBa, AEPEBO 3a BEreTALMOHHBIA NMEPHOJ MCHAPUIO 2 T BOJBI.
Uemy paBeH TpaHCIUPAIUOHHBIN KO3 duinent?

111 ®doTocunres

1. Kak O0OBACHUTb pa3HyI0 OKpacKy CHUPTOBOM BBITSDKKM M3 3€JI€HOr0 JIMCTa IpH
paccMaTpuBaHUU €€ B IPOXOJAIIEM U OTPAKEHHOM CBeTe?

2. JIBa OMHAKOBBIX JIMCTA BBLAECPKUBAINUCH TPU JHS B TEMHOTE, a 3aTeM ObUIM OCBEIEHBI B
TE€YEHHE 2 YacOB MEPBBIN JUCT KPACHBIM, BTOPO — JKEITHIM CBETOM OJUHAKOBOW MHTEHCUBHOCTH.
V kaxoro yucra Oyaer 6ojiee BEICOKOE cosiepxkanue kpaxmana? Kak 31o 00bsicHUTH?

3. Kak 00bsicHUTH IpekpaleHie GoTOCUHTE3a y CPE3aHHOTO U MMOCTABJICHHOTO B BOJY JIUCTA MPHU
caMbIX OJIAarONPUSATHBIX BHEIIHUX YCIOBUAX?

4. V Kakux W3 NEPEUYUCICHHBIX PACTEHMH, MIICHULBl WM KYyKypy3bl, IOJBIIE MPOJIUTCS
(oToCHHTE3 IPU MOHMKEHHOM COJIEpP>KaHUU YIIIEKHCIIOro ra3a?



5. UeM oTiauyaercs CHEKTPAJbHBIM COCTAaB COJIHEYHOI'O CBETA, KOTOPBIM MAJaeT Ha JIMCTbS
PacTeHU OT CIIEKTPAJIbHOI'O COCTaBa CBETA, MPOLIEALIETO Yepe3 JIUCT?

6. Uto Takoe KBaHTOBBIM pacxoJl W KBAaHTOBBIN BHIXO[ (hoTocuHTe3a? UeMy paBeH TEOPETHUECKHMA
U IPAKTUYECKUN KBAaHTOBBIM BBIXO?

7. Tlo ypaBHeHHMIO (POTOCHHTE3a pacCUMTAWTE MHHHMAJbHBIM KBAaHTOBBIA pacxXxol B CHHEH U
KpacHOM 4acTsIX COJIHEYHOTO CIEKTpa.

8. B Teuenue rona Bce pacTeHHs CBS3BIBAIOT HA 3emiie B npouecce ¢porocuntesa 1,75x1011 tonn
yraepoaa. CKoJIBKO KUCIOPO/1a OHU BBIIEISIOT?

9. CKOJIBKO OPraHMYECKOTO BEHIeCTBA (B MEpecueTe Ha IIIFOK03Y) HAKOMUT PAacCTeHUE KyKYypy3bl 3a
cBeToBOM JeHb (18 u), ecnu cpeaHsisi UHTEHCUBHOCTH (hoTocuHTe3a coctanisier S0 mr CO2 Ha 1M
/aac, TIIOIIAb THCTHEB 2,5 M2, TOTEPH OPraHUYECKOTO BENIECTBA Ha AbixaHne 7%? Jlomyckaercs,
gyTo 1 T caxapa oOpa3zyercs npu ycoenuu 1,5 r COo.

IV Apixanue

1. HekoTopeie cuuTaroT, 4TO BPEAHO OCTABJATH I[BETHI Ha HOYH B KOMHATE, TaK KakK OHH
MOTJIOMIAIOT KHUCJIOPOJ, HEOOXOMUMBIA IJIsi JbIXaHUs 4ejoBeka. UTOOBl OTBETUTH Ha BOTIPOC,
HACKOJIbKO 000CHOBAHO 3TO MHEHHUE, MOJICYUTANTE, 10 KaKOW BETUYHHBI CHU3UTCS COJEp KaHUE
O2 potHB 06619HOTO (21% MO 06BEMY) B BO3LyXe KOMHATH 066eMoM 45 M2 B Tedenuem 10 dacos
3a CYET JIbIXaHUs PACTEHUH, UMEIOIIHNX OOIIYI0 MacCy 2 KI' U CPEIHIOI0 HHTEHCUBHOCTH JIBIXaHUS
12 M1 Oz Ha 1 KT B CyTKH.

2. 3enenblid JucT Ha cBery npu Ttemmeparype 25°C umHTeHcuBHO mnorjoman COz, a npu
noBbiieHH  Temriepatypbl A0 40°C nHauvan BeigensaTh COz. Kak 0OBSACHUTH OTMEUEHHOE
M3MEHEeHHe ra3000MeHa aucra?

3. IloyeMy MHTEHCHUBHOCTH AbIXaHUS KIyOHEW KapTodemns pe3Ko, MOBBIMIACTCS MPU MOHMWKEHUH
TemnepaTtypsl oT 3 10 -1°C

4. X¥MUYECKUM COCTaB KOPHEBBIX BBIICICHUI?

5. JlprxarensHbiit kKo duiuent pasen 0,7. Kakue 3amacHpie BeniecTBa (yriaeBObl, OPraHMIECKUE
KHUCTIOTBI, O€JIKH, KUPbI) UCTIOIb30BAINUCH IPH JbIXaHUN?

6. Ckonpko CO2 BeIETSAET 2 KT ABIIIAIMKMX CeMsH 3a 5 cyTok? MHTeHcuBHOCTH abixanus 0,1 mr
CO2 na 1 r cyxoii maccol B yac. Binaxxnocts cemsia 37,5%.

7. Uto takoe nerxareiabHbiil ko3 dunueHt (/IK). KakoBa cBsa3p apixaTenbHOro ko3 duiImeHTa
(IK) ¢ mpupomoii aprxatenbHoro cyocrpara? KakoB sHepreTuyecKuil BBIXOJ B 3aBHCHMOCTH OT
BeanunHb! JIK.

V PocTt 1 pa3BUTHE pacTeHH

1. ®uznonornyeckue MPUINHBI OCEHHETO JIMCTOMAaa Y JePEBheB YMEPEHHOMN 30HBI.

2. Kak OOBSCHUTH, HAXOAATCA IJIM TMOYKH B COCTOSIHUM TIYyOOKOTO TIOKOS WM TOKOM uX
BBIHYK/ICHHBIN?

3. MHorna Ha S0MOHSAX Hapsay C IUIOJAaMH MPaBMWIBHON (DOPMBI Pa3BUBAIOTCS HECUMMETPUYHBIC
s0moku. Kak 00OBSICHUATE 3TO sABIEHUE?

4. Y nByX pacTeHUH TMOJCONHEYHHKA OBLTH Cpe3aHbl BEpPXYIIKH cTeONel, mocie 4ero Ha
MOBEPXHOCTh Cpe3a OJHOTO U3 ATHX PACTEHHI HAHECHH TMACTY, COJACPKAIIYIO UHIOIMIYKCYCHYIO
KuCcHoTy. Pacmyctares nu y 3TUX pacTeHH nasyinHbie mouku? Kakoil BEIBOJ MOKHO c/enaTh Ha
OCHOBAHMH 3TOI'0 OIbITa?



5. Ilouemy 03uMBIE€ COpTa 371aKOB HE I[BETYT, €CIIU UX MMOCEIATh BECHOM?

6. KakuMm 00pazoM MOKHO TOCTUTHYTh OTAJCHUS JIMCTHEB Mepe]] YOOPKOH 101087

7. Kakumu arpoTeXHUYECKUMU IPUEMaMU MOKHO BJIUSATH HA POCT U Pa3BUTUE PACTEHUM?

8. CpaBuuth Qenonornyeckue (assl u dTanbl opranoreHe3a no @. Kymepman. Pacrenue
Haxoautcs Ha [X srane. Kako#i ¢aze pa3BUTHS 3TO COOTBETCTBYET?

9. Cox kaprodens, BBIIEPKAHHOTO B TEYEHHUE HEACTM MpPH HU3KHUX TEMIIeparypax HMel
nmokaszarenb mpermomiieHust 1,3409, a cok Takoro ke Kaprodens u3 xpaHwimma 1,3359.
Onpenenure OCMOTUYECKHE MOTEHLMAIbl COKAa U OOBSCHUTE NPUYMHY TAaKUX U3MEHeHui. Jlis
OTIpEICTICHUS UCTIONB3YUTE pePPaKTOMETPUUECKUE TAOTHIIBI.

10. C 20-neTHero TOmMOJS Cpe3aHbl YEPEHKU; OJWH y OCHOBaHHUS, JIPYrod U3 CpeaHe yacTu
KpoHbl. Kakol 13 HUX JIydllle yKOPEHUThCS U ObICTpee MepenieT K IIBETEHUI0?

11. TpebOyercs yckoputrh o0Opa3oBaHME KOpHEH Ha uYepeHKax uepHoM cMopoauHbl. Kakue
CTUMYJISITOPBI POCTa IPU ATOM ciieyeT NpuMeHnuTh? O0oCHYMHTE OTBET. 4

12. Jlna cemsiH METPyUIKM U celpaepes TpeOyeTcs MOBBICUTH 3HEpruro mnpopactanus. Kakue
CTUMYJISITOPBI POCTA IPU ATOM clieyeT NpuMeHUuTh? OOOCHYHTE OTBET.

VIl MuHepaibHOe NUTAHWE PACTeHMIT

1. Tlouemy opranudeckue yaoOpeHUs pPEeKOMEHIYeTCsi BHOCUThH B OOJILIMX J103aX M 3a0Jr0 10
rocesa’?
2. HemocTaTtok Kakoro 3eMeHTa NPUBOAUT K OCITU3HEHUIO KIETOK pacTeHui? C 4eM 3TO CBSI3aHO?
3. Uem OOBSCHUTH OTpHUIIATEIBLHOE JEWCTBHE H30BITKA Aa30THBIX YAOOpPEHUN Ha YypoKai
kaprodens?
4. Kak BBIpacTHTh pacTeHHe Oe3 TMOYBBI, U KaKWE€ YCJIOBHUS MPH STOM HEOOXOIUMO COOIIOAATH.
[IpuBeauTe mpruMepsl OCHOBHBIX PELIETITOB MUTATEIbHBIX CMECEH.
5. KakoBbl 3aKOHOMEPHOCTH «II€PBUYHOTO» IOTJIOLIEHUS MHUHEPAIBbHBIX 3JEMEHTOB KOPHEBOM
cuctemoii (B mepsbie 10-30 MUH) ¥ TOTJIOMIEHHSI TIOCIICAYIOIIETO (Isiierocs yacamu). Yto Takoe
«CBOOOIHOE» MPOCTPAHCTBO U MTOUYEMY €TI0 Ha3bIBAIOT «KAXKYIIUMCSI»?
6. Kak ycranaBnuBaercss HEOOXOJUMOCTh TOTO HJIM HMHOTO 3yieMeHTa? B uem cyTh mpaBuia
HezameHumoctu? [louemy 0. JInbux chopmynnpoBal 3aKOH «BO3BpaTa»?
7. B mecuanbIx cocynax cMmech [enbpurens B nmepBoM BapuaHTe MoJiHAs, BO BTOPOM Takas ke, HO
BMecto Ca(NOs)2 Baecen CaSOa, B TpetheM KCI 3amenen na KNO3. KakoBbl OyayT pe3yabTaThi
BBIpAILIMBAHUS pPACTCHUIN?
8. [loueMy moromeHne MUHEPAIbHBIX AJIEMEHTOB UMeeT u3bupaTenbHblii Xxapakrep? [Tokaxute
3TO Ha IpUMepax.
9. Cxonbko cynepdocdara (coaepkanue pocdopa B HeM 7%) HEOOXOAUMO BHECTH Ha OMBITHYIO
NeNAHKY 5 M? uTo6bI KonuuecTBo Gocdopa B pacueTe HA Ta COCTABIANO 14 Kr?
10. IToueMy uepenIku JTUCTHEB YACTO COAEPIKAT OOJIBbIIIE HUTPATOB, YeEM CaMH JUCThs? M mouemy
3¢ dEKTUBHO UCTIONB3YIOMINE HUTPAThl HYXJAI0TCS B MOTHOeHE?
11. Kakoif MO>KHO cieniaTh BBIBO/I MO PSIY PACTEHUM, HE AAIOIINUX MOJOKUTEIBHYIO PEaKINI0 Ha
midennnamun B kpenkoilt H2SOs (mocuHeHue) HecMOTps Ha TO, YTO MOYBA, I/Ie OHU PacTyT,
oueHb Oorara HuTparamu. HazoBurte Takue pactenus. B yem ux ocobeHHOCTH?
12. B xujorpaMMme Cyxoili MacChl CBEKIbI coaepxurcs 45 mr Oopa. CKOJBKO JTaHHOTO
MHUKpPO3JIEMEHTa BEIHOCUTCS C I'a, €ClId ypoxkaiHoCTh cBekIbl 350 1/ra? Bnaxknocts 30%.

VIl Ipucnocodienne U ycToHYMBOCTb pacTeHHIt



1. Kak 0OBSICHUTB, YTO XBOSI COCHBI, BBIACPKHUBAIOIIAS 3MMOI MOPO3BI JI0

-43°C, neToM TUOHET P UCKYCCTBEHHOM OXJIaKaeHUH 110 -8°C?

2. Yro Oosiee omacHO ISl paCTEHUIA: 3MMHUE MOPO3bI HIIM BECEHHHE 3aMOPO3KU? OOBSICHUTE.

3. TloueMy y CeBEpHBIX pacTeHHH OOMTAOMMX Ha 3a00JOYCHHBIX MMOYBAX HUMEIOTCS MHOTHE
npusHaku kcepoduron? Ilepeunciure 3T NpU3HAKY.

4. OCHOBHBIE ITyTU NOCTYIICHUS IECTUIINIOB B PACTEHUSI.

5. B dem pazmmune (pu3nonoro-OMOXMMHUYECKHX MOJXOJ0B MPH OICHKE NEHCTBHS (aKTOPOB
BHEIIHEHN cpe/ibl Ha KaueCTBO ypoxkasi 0000BbIX U MATIMKOBBIX TpaB?

6. [IpsiMmoe 1 KOCBEHHOE AEWCTBHE BHICOKMX TEMIIEpATyp Ha pacTeHHUE.

7. Kakue BeliecTBa B pacT€HUU B SKCTPEMANIbHBIX YCIOBUSX CIIOCOOCTBYIOT BO3HMKHOBEHHIO
3alUTHO-TIPUCTIOCOOUTENBHBIX PEAKIIH?

8. B uem paznuune (U3MOJOTUYECKOTO NEHCTBUSI Ha PAacCTEHHS MOBBIIIEHHBIX U MOHUKEHHBIX
TEeMIIepa Typ, BbI3bIBAIOIINX MOBPEXKICHUE U J1aXKe THOEIb pacTeHuil?

9. Yro Takoe mpoiiecc 3akanuBaHus pacTeHuii? Bce nu pacteHus crnocoOHBI K 3aKaMBAHUIO?
Kakue ¢usnonornyeckue M3MEHEHUs, MPOUCXOJAIINE B IMpPOLECCe 3aKalMBaHUS, MOBBIIIAIOT
YCTOMYUBOCTH PacTEHU K MOpo3y. [louemy?

10. Meronpl ompeaeneHUsl 3acyXOyCTOMYMBOCTH pacTeHuid. Meponpustus mo 0Oopbrde c
BpPEAHBIMU BIMSHUSIMH 3aCyXU Ha pacTEHUSI.

IX «®@u3nosorus u 6uoxumusi HopMHPOBAHUA KAYECTBA YPOKAA C.-X. KYJbTYP»

1. [Ipu HEOMaronpUATHBIX MOTOIHBIX YCIOBHX IUIOXO 3aBsI3bIBAOTCS 106! Tpymin. Kakue
CTUMYJISITOPBl POCTa CIEAyeT MPUMEHHUTh JJsl JIy4dllero 3aBsi3biBaHus Imioa0B? OOocHyiiTe
OTBeET.

2. B cany rpymu HeoOXoIMMO CTUMYIUpPOBATh y JEPEBHEB OOJiee paHHEEe BCTYILUICHUE B
(a3bpl TUIOJOHOLIECHUS M 3aKJIaJKH LIBETOYHBIX Mouek. Kakue perymsTopbl pocTa cieayer yis
aTOoT0 MpUMeHUTH? OOOCHYITE OTBET.

3. Jlyis yaydiieHus TOBApHOTO BHJAa COPBAHHBIX 3€JIEHBIX IUIOAOB JIMMOHA U anelbCHHA
HY>KHO MPOBECTU MX YCKOPEHHOE CO3pEBaHME U yiydllleHue okpacku. Kakue perynstopsl pocra
CIenyeT I 3TOTo MpuMeHuTh? OOOCHYITE OTBET.

4. Ha pacrenusix orypma st yBelIMUYEHHUS YypoOKash PEKOMEHIYETCsl YBEIMYUTh YUCIIO
XKEHCKUX 1BETKOB. C MOMOIIIBIO, KAKMX CTUMYJISATOPOB POCTa MOXKHO 3TOr0 focTuyb. OOOCHYiITE
OTBeET.

5. TpeGyercss moylydyuTh HapTEHOKapHHuYecKue IUIoAbl BUHOTpanga. Kakue CTUMYNSTOPHI
pocTa mpu 3TOM cienyeT NpuMeHUTh? OOOCHYHTE OTBET.

6. B mepuon Beretammu o3uMoil pxu HabOmOAaeTcs yCWIIEHHBIM pocT crebneit. Kakue
CTUMYJISITOPBI POCTa CJeNyeT MPUMEHUTh, YTOOBl CHU3UTHh BEPOSITHOCTH MOJIETaHUS MOCEBOB?
ObocHylTe OTBET.

7. Y s6moHM 10 yOOpKM yposkas HadMHAeTCsl omajaHue IUoa0B. Kakue CTUMYNISTOPHI,
pocTa cienyeT MPUMEHHUTb, YTOOBI IPEOTBPATUTH 3TO sBieHrne? OO0CHYHTE OTBET.

ITpounenypa oneHNBaHHS JK3aMeHAa:
DK3aMEHAIMOHHBIA OMJIET COAEPKUT TpU Bompoca 2 TeopeTndeckux W 1 mpaktuueckuil. [Ipu
MOATOTOBKE K CJaue SK3aMEHAa PEKOMEHIYETCsl I0JIb30BAThCA 3alUCSIMM, CIEIAaHHBIMH Ha
JIEKIIMOHHBIX M JIAOOPATOPHBIX 3aHATHUSAX, a Ta XK€ B XOJIe CAaMOCTOSATENILHONH paboThl. DK3aMeH



MIPOBOJUTCS B yCTHOM (hopme, BKitoyaeT noaroToBky (30-40 muH.), 0TBETHI 00yJaromerocss Ha
TEOPETUYECKHE U MPAKTHUECKUE BOMIPOCHI, 110 €T0 UTOTaM BBICTABIISCTCS OILICHKA.

Kpurtepun onenku 3K3amMeHna:
«OTJUYHO» BBICTABISIETCA, €CIM  OOydvaromuiicss obaagaeT TiIyOOKMMH U MPOYHBIMU 3HAHHUSIMU
mo  (QUHOJIOTHMH  PACTCHH; TpPU  OTBETC  IPOJEMOHCTPUPOBAT  HWCYUCPIBIBAOIIEE,
MOCJIEIOBATENIbHOE M JIOTHYECKHM CTPOMHOE U3JIOKEHHE; peIuil  3a]ady; [pPaBUIbHO
chopMynUpOBaNl TMOHATUS W 3aKOHOMEPHOCTH II0 BOIPOCaM; HCIIOJIB30BAl TMPUMEPHI U3
MIPAKTUKH; C/IeJIa] BBIBOJ 110 U3JIaraeMOMy MaTepuaiy;

— OIICHKA «XOPOIIIO» BBICTABIISIETCS, €CIIM 00Oydaronuiicss 00aaaaeT JOCTaTOYHO MOJTHBIM
3HAHUEM HM3y4aeMOW TUCIUIUIMHBI, €r0 OTBET MPEACTABIISIET TPAMOTHOE M3JIOKEHHE Y4eOHOTO
Marepuaiga IO CYIIEeCTBY; OTCYTCTBYIOT CYIIECTBEHHbIE HETOYHOCTH B (POPMYIUPOBAHUU
MOHSATUN; TPABUILHO MPUMEHEHBI TEOPETUUYECKUE TOJIOKEHHUS, TIOATBEPKACHHBIE NMPUMEpPaMu;
C/eNiaH BBIBOJI; JIBA BOMPOCA OCBEIICHBI MOJTHOCTHIO WJIM OJIMH BOIPOC OCBEIIEH MOJHOCTHIO, a
JIPYro JOBOJIUTCSA JO JIOTUYECKOTO 3aBEpIICHUs MPU HABOMISIIMX BOIMPOCAX MPEINOIaBaTelis,;
penu 3aaa4y;

— OIIEHKA «YyJIOBJIETBOPUTEIHHO» BBICTABISIETCS, €CIM OOydJarIIHIiCSs WMeeT OoOIue
3HaHUSI OCHOBHOTO Marepuaiga ©0€3 YCBOCHHS HEKOTOPBIX CYIIECTBEHHBIX IOJIOKEHUH;
(dhopMyIUpyeT OCHOBHBIE TOHSTHS C HEKOTOPOM HETOYHOCTBHIO; 3aTPYAHSIETCS B TPUBEACHUHN
MIPUMEPOB, TTOATBEPKIAIOIINX TEOPETUUECKUE TTOJI0KEHHSI; OJUH BOMPOC Pa300paH MOIHOCTHIO,
BTOPOM UM 3ajjauya HayaThl, HO HE 3aBEPILIEHBI 10 KOHIIA; ¥ MPU MOMOLIM HABOJSALIMX BOIPOCOB
JOBOJISITCS 10 KOHIIA,

— OLIEHKAa «HEYJOBJIETBOPUTEILHO)» BBICTABISETCA, €CIM OOy4yalouiuiicss He 3HAaeT
3HAYUTENbHYIO YaCTh MaTepHaa; AOMYyCTUII CYyLIECTBEHHbIE OIMOKU B MPOLIECCE U3JIOKEHUS; HE
yMEeT BBIIEIUTh TJIaBHOE M CAENaTh BBIBOJ; NMPHUBOJUT OIIMOOYHBIE OIMpENeieHUs; HU OJUH
BOIIPOC HE PACCMOTPEH /10 KOHIIA, HE MPUCTYMII K PEUICHHUIO 33Ja4d, HABOSIINE BOIPOCHl HE
MIOMOTaIoT.

KoMmiekT 3ajanuii 1J1d DK3aMeHa:
®denepalibHOE TOCYAapCTBEHHOE OI0HKETHOE 00pa30BaTEIbHOE YUPEKICHHE BBICIIETO
o0pa3zoBaHus
«l"ocynapcTBeHHBIN arpapHblii yHuUBEpcUTET CeBEPHOTO 3aypalibsi»
HNHctutyr ArpoTeXHOJOTUYECKUM
Kadenpa OO0mieit 6nonorun
YueOnas aucuunianHa Ousnonorus pacreHuit
[Io wnanpaBneHuto «TeXHOJOTUS TPOU3BOJACTBA M MEPEPaOOTKH CENbCKOXO3SHCTBEHHON
PO TyKIIMH»
[Ipoduns «TexHonaorus Mpou3BOACTBA U NIEPEePabOTKU CENbCKOX03HCTBEHHON MTPOIYKIIUN»
DKk3aMeHaIMOHHEIN Oniet Ne 1

1. Xwumuueckuil cocras, CTpyKTypa U (yHKIIMH KJIETOYHON CTEHKU PAacTeHUH.
2. MexaHU3MBbI IOCTYIUIEHUS JIEMEHTOB MUHEPAJIbHOTO MUTAHUS pACTEHUIA.
3. ITlouemMy WHTEHCHBHOCTb JbIXaHUS KIyOHed KapTodens pe3Ko, TIOBBIIIAETCS IPH
MOHWXEHUHU TeMIiepatypsl oT 3 10 -1°C. O6ocHyiiTe OTBeT.
Cocrasun: K.B. Mouceesa / /«» 2021 r.

3aBenytomuii kadeapoit A.A. Jlsmes / [ «» 2021 r.
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