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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 «01» urons 2022 r. [Tporoxon Ne 11

Pabouas nporpamma yueOHOM TUCITUILUTMHBI 0I00peHa Ha 3aceqanuu kadenpsl OOmei ouoaoruu ot «04»

utojist 2022 r. [Iporokon Ne 10
%/

3aBenyromuii kadeapoi A.A. Jlauies

Pabouas nporpamma yueOHOMN TUCIMITIIMHBI 0JJOOpEHa METOIUYECKOM KOMHUCCHEH HHCTUTYTA OT «07»
utons 2022 r. [Iporokon Ne 10

IMpencenarens MK ATU @W(‘% T.B. CumakoBa

PazpaboTuuk: K. c.-X. H., JOIIEHT
K.B. Mowuceesa

W.o. nupekTopa MHCTUTYTA: M.A. Konomnmua



1. Hepeqeﬂb IJIAHUPYEMBIX PE3yJabTaTOB oﬁyqe}mﬂ o JTMCHUIIIMHE, COOTHECCCHHBIX C
IJIAHUPYEMBIMHU pE3yJdbTaTaMHU OCBOCHUSA 06pa30BaTeJ’ILHOI7I MMporpaMmmbl

Koo WNunukarop
KoMNe- Pesynbprarsl S —— IlepedeHb IUIAHUPYEMBIX PE3YJIBTATOB
OCBOEHUS 00y4eHus 0 TUCIUIUINHE
menHyuu KOMIIETEHIIUH
3Hamby:
- 3aBHCHUMOCTH (DU3UOJOTHUECKUX
IPOLECCOB  OT  BHYTPEHHUX U
BHEIITHUX (akTopoB Cpenbl;
NPUHLIMIBI (OPMUPOBAHUS BETUUHHBI
M KayecTBa ypo)kasg  OCHOBHBIX
CEJIbCKOXO3SUCTBEHHBIX KYIbTYD;
yMeTh:
- OIIPENENATh 3aBUCHUMOCTh
(GU3MOIOrMUECKUX  MPOLECCOB  OT
BHYTPEHHUX M BHEIIHUX (DaKTOpOB
Cpelbl; HUCIOJIb30BAaTh  MPUHIIUIIBI
(dbopMUpOBaHUS BEIUYUHBI U Ka4eCTBa
ypoxas OCHOBHBIX
W10 CEBbCKOXO35MCTBEHHBIX KYJIBTYp IJIA
OINK-1 Pemaet koHKpeTHbie pelleHns CTaHIApTHBIX 3a1a4 Ha
Cnocoben pewate | saain . OCHOBE  (PU3HOJIOTO-OMOXUMHUYECKUX
THIIOBBIE 3a/aH npo¢eccuoOHATbHON 3KOHOB H MIPABHL;
pO(ECCHORANLHOM | ACATENLHOCTH [I0JIB30BATHCA  OPTAHOJIENTUYECKMMU
JICATCIILHOCTH Ha (ouckka n U OMOXMMHYECKUMH IOKa3aTeIsIMU B
OIK-1 ggigii:;af;ﬁ}l% Egi;[:f;{;eeﬁ IIPOLIECCE NMPOTHO3UPOBAHUSA Ka4eCTBa
ypoxas; OTIPENCIIATh
MATeMaTHYCCKUX M | KUBHEACATENBHOCTH) | Lo oom o oo o PACTHTEITBHBIX
€CTECTBCHHBIX HAayK | U NPEACTABIACT IKAHEH, HCXONA W3 BO3MOKHOCTH
C IIPUMEHEHUEM pe3yJIbTaThl UX OCYNIECTBICHHS B  HHX  XOMa
MH(POPMALIMOHHO- | PELICHUs HAa OCHOBE Ly —
KOMMYHHKALHOHHB ¢dusuooro- [POIECCOB
X TEXHOJIOTUI OMOXUMHUYECKUX
BJIAJeTh:
3aKOHOB H IpaBil - COBPEMEHHBIMH METOJIaMU
UCCIIEJOBaHUS U MOJIy4EHUS

uHpopManuu o xoae (HopMUpPOBaHHS
Ka4yecTBa ypoxkasi, mpuéMaMu TOUCKa
HOBBIX  CBeJieHWi B oOmacTu
bU3HOJIOTHH U OMOXUMHH PACTCHUM,
CBSA3aHHBIX C TMIOJIyUCHHEM YypoKas
CEJIbCKOXO03SHCTBEHHBIX KYJIBTYP
BBICOKOTO KauecTBa; COBPEMEHHBIMU
METO/IaMu UCCIIEJIOBAHUS u
noyiyueHus: HMHPOpPMAIUM O  XOJe
(GU3MOIOTHYECKUX  TPOIECCOB B
pacTUTEILHOM OpPraHHu3Me; HaBBIKAMU
00paboOTKM W aHalW3a MOTy4aeMbIX
AKCIEPUMEHTATBHBIX TAHHBIX

2. MecTO IMCHUILINHBI B CTPYKTYpPe 00pa3oBaTe/ibHOM NPOrpaMMBbI




JlaHHas IUCIUIUTMHA OTHOCUTCS K boky I 00s3aTenbHOM yacTu 00pa3oBaTeIbHON MPOTPAMMBI.

I[HSI HU3YUYCHHUA NUCHUIIIIMHBL HGO6XOI[I/IMBI 3HaHHUA B 00JIACTH: 6OTaHI/IKI/I, XHUMHH, OKOJIOTUH.

®uU3HONOTUs PACTEHUHN SIBJISIETCS MPEIIIECCTBYIOMIEH AUCIMUIUIMHON IS TUCHMIUIAH: OMOXUMHUS

CEIIbCKOXO03IICTBEHHOM MNpoaAyKUOHH, 3CMIICACIIME C OCHOBaMHM IMOYBOBCACHHUA W aArpOXHUMHHU,

IIPOU3BOJICTBO MPOIYKIIMH PACTEHHUEBOICTBO, KOPMOIIPOU3BOICTBO.

JucuuminHa u3ydaercst Ha 2 Kypce B 3 ceMecTpe 1Mo 09HOi Gopme 00ydeHUs.

3. O0beM JUCHUILVIMHBI U BU/bI y4eOHOH padoThl
OO61ast TpyI0€MKOCTh JUCIMIUIMHBI cocTaBisieT 144 yaca 4 3aueTHBIC €AMHUIIBI.

Bun yuebHoit paboThl ®opma o0ydeHust
O4Has

AyauTopHBbIE 3aHATHS (BCEro) 64
B mom uucne: -
JIek1mmoHHOTO THITA 32
CeMuHaApCKOTO THUTIA 32
CamocrosiTesqibHast padora (Bcero) 62
B mom uucne:
[TpopaboTka MaTepuaia JICKIUH, 31
MOATOTOBKA K 3aHATHIM
CaMmocToATenbHOE U3yUYEHUE TEM 8
Pedepar 20
NnauBuayanbHble 3a0aHUs 3
Bun npomexyTouHoi aTTecTanum: HK3aMEH
JK3aMeH 18
O0mas Tpy10eMKOCTD: 144
4acoB
3a4ETHBIX ETUHUIL 4

4. Conep:kanue QM CHUIINHbBI
4.1. Conepxxanue pa3ies0B IMCUUILIHHbBI

Ne HanmenoBanue

Conepxanue pasnena

n/n paznena
JACIATITNHBI
1 2 3
1. | ®usmonorus u CtpykrypHas u (QyHKIHOHANbHAs OpTaHU3allds PACTUTEIHHOM
OUOXUMUS KJIIETKM. XHUMHYECKHUU COCTAB PACTUTEIBHON KIIETKU. (DepMeHTHI, X
PACTHTENbHOM Ouonorudeckas pojib. AMHUHOKUCIOTBI, OCIKH, >KUPBI, YIIIEBOJBI,
E— BUTAMUHBI.

2. | BoaHslit pexum
pacTeHui

ConepncaHHe, COCTOSAHHE H (I)YHKI_II/II/I BOIbI B PACTUTCIIBHOM
OpraHnu3Mme. TepMOI[I/IHaMI/I‘{CCKI/IC OCHOBBEI BOZ[OO6MeHa. HOCTyT[J'ICHI/IC




BOJBI M €r0 3aBHUCHUMOCTb OT YycioBui. TpaHcnmpanus, €€ BHIBI,
perynupoBanue, nytu cHrkenus WT. llepeasuxkenne Boasl. BoaHbiit
Oananc. Bonublii 1epuIUT 1 ero BIUSHUE HA PACTCHHS.

dorocunres

Oo6mee mnpencraBienue o Qorocunrese. [lnaHerapHoe 3HaYCHHE
¢doTocunTe3a. Jluct kak opran ¢orocuHTe3a. [IMTMEHTHBIE CHCTEMBI
¢orocunreza. CBeroBble peakuuu (orocuHTe3a. MeTadbonu3m
yraepoaa npu (ortocunteze. OcobenHoctu ¢orocuHTesa y C4 wm
CAM-pacrenuii. BnusHue BHYTPEHHUX M BHEIIHUX YCJIOBUM Ha
nporecc ¢orocuHTe3a. Ilyrm perymupoBanus. DOTOCHMHTE3 Kak
OCHOBA  MPOAYKTUBHOCTH  CEIIbCKOXO3SIICTBEHHBIX  PACTEHUHU.
CBeTOKynbTYpa C.-X. PACTCHUM.

prxanue
pacTeHui

JIpIxaHue — OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIN TIpo1iecc. PepMEHTHI
IbIXaHusA. XUMHU3M AbixaHus. [ nmukonus. AspoOHas (asza gpixaHusl.
Hpyrue nyTu apixaHus. DHEPreTUKa JbIXaHusl.

Pocr n pazsutne
pacTeHui

[lonatne o pocre, pa3BUTHM, OHTOreHe3e pacreHud. Kilerounsle
OCHOBBI pocTta. @uroropMmoHbl. Poct menoro pacrenusi. PoctoBbie
ABJICHUS. BiusiHuE BHYTpEHHUX YCIOBUH Ha POCT. 3aBUCUMOCTB POCTa
OT »dKojJormdeckux (akTopoB. JIBmwkeHue pacreHuil. PazButwme.
[Teproau3zanms OHTOTEHE3A. SApoBuzanus. DOTONEPUOU3M.
®uznonorus crapeHus. YIpaBieHHE T'€HEpaTUBHBIM pa3BUTHEM H
crapenueM. Ousmnosnorusi GopMUPOBAHUS IUIOJOB, CEMSH U JAPYrHX
MPOAYKTUBHBIX YacTe pacTeHUd. DU3HOJOTHA TOKOS U CHOCOOBI
MIpEBPAIIEHUS €T0.

Cunres,
MpeBpaIieHue u
NepeABUKEHNE
OpraHUYECKUX
BCIICCTB B
pacTeHuu

KoHcTuTynmonHsle u 3amnacHble BemiecTBa B pacteHud. [IpeBparienue
KpaxMaja M caxapo3bl B pacreHud. DepMeHThl MpeBpalieHusl.
Opranuyeckue KUCIOTHI. ['TTMKO3UIBI M alKaIOUAbI, UX XUMUYECKUN
COCTaB, COJEpKAHUE B C-X. PACTEHUSAX. AHTUOMOTUKH U (DUTOHIIM]IBI
pactenuii. @aBoHbl U (UIABOHOJBI, WX XHUMHYECKas NpHUpOAa U
¢usnonoruueckas posb. llepemenienne U TPaHCIOPT OPraHUYECKUX
BEIIECTB B PACTCHUH.

MuHepanbHOE
MUTAaHUE
pacTeHui

®u3nosoruyecKas poJib MaKpo- U MHKPOIIEMEHTOB. JlMarHocTuka
nepuIrTa MUTATENbHBIX JJIEMEHTOB. [loryomieHue MHHEpPATbHBIX
BEIIECTB, TEpEeMEIIeHHe HX MO0 pacTeHulo. BeiaenuTenbHas u
CUHTETHYECKas byHKIMH KOpHEBO# cucTeMbl. DU3HOTOTHUECKUE
OCHOBBI IPUMEHEHHS YA00pEeHUH.

[Tpucnocobnenue
U YCTOWYUBOCTD
pacTeHui

3aH_[I/ITHO'HpI/ICHOCO6I/IT€HLCKI/Ie pe€aKuuun paCTCHI/Iﬁ Ha JelcTBHE

MIOBPEXKAAFOIINX (baxTOpoB. X0J1010-MOPO30-3UMOCTOMKOCTh
pacTeHUN. Juarnocruka YCTOWYUBOCTH. Kapo- u
3aCyXOyCTONYUBOCTD. ConeycToiunBOCTh pacTeHUN.
['a30yCTONYUBOCTS.

dusznoaorus u
OHMOXUMHUS
(dbopmMupoBaHus
Ka4yecTBa yporkas
C.-X. KYJIBTYp

OcHoBHBIE  (PU3NOTIOTO-OMOXUMUYECKHE TMPOLIECCHI, MPOTEKAIOIINE
pu (dhopMupoBaHUU MIPOAYKTUBHBIX OpraHoB 3€PHOBBIX,
3epHOO0OOBBIX, MAaCIUYHBIX KyIbTyp. OCHOBHBIE (PH3HOIIOTO-
OMOXMMHYECKHE TPOIECChl, MPOTEKAaomue mpu (HOPMUPOBAHUU
MPOAYKTUBHBIX OPraHoOB IUIOJOBO-SATOJHBIX KYyJBTYp, KOpHE- |
KIyOHerIo10B. BnusiHue mnpupoaHO-KIUMATHUECKUX (AKTOpOB Ha
XUMHUUYECKUN COCTaB PACTEHUI.




4.2. Paznenbl AUCOMILUIMH U BUABI 3aHITHI

ouHas hopmMa O0ydeHUs

Ne HaumenoBanue pazaena Jlexuuon | Cemunap CPC Ok3a | Bcero
n/m JMCUIUTUTHHEI HOTO CKOTO MeH
Jac.
TUIA
TUIA
1 2 3 4 5 6 7
1. | ®usznonorus u OUOXUMUS 2 4 4 10
PacCTUTENBHOMN KIIETKU
2. | BonHbIii pexuM pacTeHH 4 2 8 14
3. | ®orocunTE3 4 4 8 16
4. JlpIxaHue pacTeHui 4 4 8 16
5. Poct u pa3zButue pacrenuit 4 4 8 16
6. | Cunres, IpeBpalieHe u 4 4 6 14
NepeBUKEHUE OPraHUYEeCKUX
BEILECTB B PACTEHUH
7. | MuHepanbHOE TUTaHHUE PACTCHUI 4 4 6 14
8. | Ilpucmocobenre u yCTOMUYUBOCTD 2 4 8 14
pacTeHui
9. Ou3noIorus 1 OUOXUMHUS 4 2 6 12
(hopMHpOBaHMS KaueCTBa ypoKas
C.-X. KYJBTYp
DK3aMeH 18
OO0111€€ KOJIUYECTBO YaCcOB 32 32 62 18 144
4.3. 3aHAITUSI CEMUHAPCKOI0 TUIA
Ne TpynoeMkocTb
n/m o pazzena qac
Ne pasne Temsl (dac)
JUCIUTLTAHBI OYHas
1 2 3 4
1. 1 ®u3mnonorus u OMOXUMHSI PaCTUTENLHON KIETKU 4
1. Bsencnue
2. l3MeHeHHE NPOHHMIIAEMOCTH IMTOIIA3Mbl




MIPU TIOBPEKICHUU
3. IIna3zmoim3, ero GopMbl U JETIA3MOIH3
KomnokBuym  «@usuosorus U OHOXHUMHS
paCTUTENBHON KIIETKU»

BoaHslit pexxuM pacTeHun

1. OmnpeneneHne KOHUEHTPAMU KIJIETOYHOTO
COKa M  MNOTEHUUAIBHOTO  OCMOTHYECKOIO
JaBIIeHUS pePPaKTOMETPHUECKUM METOIOM
2.  Omnpenenenue MHTEHCHUBHOCTHU
TpaHCIUpALMd Yy CpPE3aHHBIX JIMCTBEB IIPU
ITIOMOIIIY TOP3UOHHBIX BECOB 110 VIBaHOBY
Komnoxsuym «BoaHBIN peXUM pacTEHUID)

doTocunte’

1. Pa3zmenenne NOHUIMEHTOB JINCTa METOIOM
OymaxHOU xpomarorpaduu

2. Onrndeckne cBOMCTBA MUTMEHTOB
Komnoxsuym «®oTocuHTE3»

Jlp1xanue pacTeHui

1. OmnpeneneHne  HMHTEHCUBHOCTH  JIBIXaHUS
CEMSH pacTeHUH
2. OnpeneneHre akTUBHOCTH KaTajlasbl B
Pa3IMYHBIX YACTAX PACTEHUM

KomnnokBuym «/Ipixanue pacteHuin»

Poct u pazBuTHe pacteHuii

1. W3yuenue nuHEHHOTO pocTa rmodera u KOpHs

2. HabGnronenue 3a nepruoauaHOCTHIO POCTa
MEXIO0Y3JUH TOPO/T (TPOTIU3MBI)

3. 3ydeHue BIUSHUS MHIOJIMHOYKCYCHOM
KHCJIOTHI Ha YKOPEHEHHE YEPEHKOB (pacoiu

4. IIpeprIBaHue MEpHO/Ia MTOKOS y KIIYOHEH
KapTodens mpu MOMOIIY THOMOYEBUHBI

KOJ'IJ'IOKBI/IYM « PocTtn Pa3BUTHEC paCTeHHﬁ>>

CuHTe3, mpeBpalleHHEe U  IEpPEeIBIKECHUE
OpPraHUYeCKUX BEIICCTB B PACTCHUU

1. OO6napyxenue nyounbHbIX BemiecTs (BUT. C)
2. OmpeneneHue  akTUBHOCTH  aMuia3 B
MPOPACTAIOIINUX CEMEHAX

KomnmoxkBuym  «CuHTE3,  mpeBpalieHue U
NEepeBMKEHNE  OPraHMYEeCKHX  BEIIECTB B
pacTeHum»

MuHepanbHOE IUTAHUE PACTEHUN

1. Ompenenenue oO0beMa KOPHEBOW CHCTEMBI
metonom Cabununa u KosiocoBa

2. OOHapy)xeHHUE HHUTPATOB B JIHCTBAX U
KOPHSIX pacTeHui
KonnokBuym «MuHepanpHOe MUTaHUE

pacTeHu»




8. 8. 1. Onpenenenue 3acyX0yCTOMYUBOCTH 2
pacTeHui.
KomnokBuym «IIpucnocobnenne u yCTOWYUBOCTh
pacTeHuin»

9. 9. 1. 3amacHsble BEmECTBA CEMSIH U UX 2
IpeBpaIeHus P IPOPACTAHUU

Bcero 32

4.4. [IpumepHasi TeMAaTHKA KYPCOBBIX MPOEKTOB (pador) - ne npedycmomperno OIIOIT

5. Opranm3anms caMoOCTOSATEIbHOI padoThl 00yYaOIIMXCS M0 AUCHHUILINHE
5.1 Tunbl caMmoCTOATEILHOI PadOThI M €€ KOHTPOJIb

Tun camocTosITENbHOM ®dopma o0yueHus Tekymuii KOHTPOJIb
paboTsl
OYHAas
[TpopaboTka MaTtepuaa 31 TECTUPOBAHUE
JIEKIINH, MOATOTOBKA K
3aHITHIM
CaMocToATENbHOE  H3YYEHHUE 8 TECTUPOBaHUE,
TEM cobecenoBanue
Pedepar 20 3aIuTa
NnauBuayanbHble 3a0aHUs 3 cobecenoBaHue

5.2. YueOHO-MeTOAMYECKHE MATEPHAJIBI IJIS1 CAMOCTOATEIbHOI PadoThI:

1. Mouceesa K.B. Meroauueckne yKaszaHus Jjisi CAMOCTOSTEIBHOM PabOTHI CTYAEHTOB I10
mucriurmuae «dusnonorus pacrennin» / K.B. MouceeBa. — Tromens: 'AY CeepHoro
3aypanss, 2018. —41 c.

5.3.Tembl, BHIHOCHMBbIE HA CAMOCTOSITEJIbHOE H3yYeHHeE:

Pazoen 1 ®usnonorus u OMOXUMHUS PaCTUTEIIHON KIETKU
1. CaoiicTBa BO/BI U €€ 3HAUYEHUE B JKU3HU pacTeHUH. OCMOTHUYECKHUE SIBJIICHUS B KIIETKE;
POJIb BaKyOJIM ¥ KJIETOYHON CTEHKH.
Pasnen 2 Boaublil pexxuM pacTeHUM
1. JlBuraTenu BOAHOTO TOKAa B PACTEHUHU.
2. buonorunyeckoe 3HaueHHE TpaHCHHMpalMu. JINCT Kak oprad TpaHCIUpaluu. 3aBUCUMOCTh
TPAaHCIIUPALUH OT BHEIIHUX YCJIOBUM. [[puMeHeHne aHTUTpaHCIMPAHTOB.
Paznen 3 dortocunres
1. 3aBucumocTh POTOCHHTE3a OT BHELIHUX U BHYTPEHHUX YCIOBHMA. JIHEBHAS TMHAMHKA
U Ce30HHBIE U3MEHEHUsI POTOCUHTE3A.
Pasgen 4 JIsixanue
1. Ponp npixaHus B JKM3HU pacTeHui. Mcmonb3oBaHuE SHEPrUM, BBICBOOOXKIAroLIEiics B

nponecce AblXaHus, Ha (I)I/ISI/IOJ'IOI"I/I‘-ICCKI/IC IponecChl B paCTUTCIILHOM OpPraHU3ME.




2. 3aBHCHMOCTb WHTCHCHUBHOCTH [bIXaHHA OT BHYTPEHHHX M BHEUIHHX (DaKTOPOB.
JprxaTenbHbld KOAQ@UIHUEHT U €0 3aBUCUMOCTh OT BHYTPEHHHUX M BHEUTHUX YCIOBHIA.
Pasgen 5 Poct u pazButue pacTeHu
1. OHToreHes M OCHOBHBIE 3Talbl pa3BUTHUsS pacTeHW. Bo3pacTHas W3MEHUUBOCTH
Mop(dosIoTHIecKUX U (PU3UOJIOTHUECKUX TPU3HAKOB.
Pa3znen 6 Cunres, npeBpallieHre U NepEABUKEHNE OPraHUUECKUX BEIIECTB B PACTEHUU
1. TlpeBpaiieHue BEMIECTB MPHU MPOPACTAHUH CEMSH. BTOpHUYHBIi MeTa00IU3M.
Pazgen 7 MunepaibHOE IMTaHUE PACTEHUI
1. XuMmunyeckuil 3IeMEHTHBIN cOoCcTaB pacTeHUN. Makpo- 1 MUKPO3JIEMEHTBI, UX YCBOSIEMbIE
(OpMBI U POJTH B JKU3HU PACTCHUIA.
Paznen 8 [IpucnocobieHne u yCTOMYNBOCTh PAaCTEHUI
1. TlonsaTHS PU3MOJIOTHYECKOTO CTpecca, yCTOMUMBOCTH, agantauuu. [lpucnocobnenue
OHTOT€HE3a PAaCTEeHHH K YCIOBHUSAM CpeAbl Kak pe3yJbTaT MX SBOJIOLUOHHOTO
pa3BUTHSL.

5.4. Tembl peepaToB:
Pa3nesn Ne2 «BoaHblii peskuM pacTeHHi»
Annenonatus. B3anMocBs3b pacTeHU.
Bonoobmen pacrtenuid.
[TepenBuxeHne BoAbI 0 PACTEHHUIO.
[Tornomienne MUHEpPaIbHBIX BEIIECTB PACTEHUSIMHU.
[IpumeHeHre aHTUTPAHCIIUPAHTOB B IPAKTHKE CETLCKOTO X031 CTBA.
3Ha4YeHHE BOJIbI B )KM3HU PACTEHUM.
CocTostHue BOJIbI B TKAHAX PACTEHUM.
TpaHcropT opraHUYECKUX BEIIECTB B PACTEHUSX.
Mertopaonoruueckue mpoosieMbl (PU3UOJIOTHH PACTEHUH.

©ONOORAWNE

Pasznen Ne 3 «®DorocunTe3»

1. BiusiHue crieKTpajibHOTO COCTaBa CBETa Ha Pa3BUTHE PACTEHUI.

2. BiusHue cnekTpaabHOTO cocTaBa cBeTa Ha (opMupoBaHrue GOTOCUHTETUYECKOTO
amnrmapara.

3. BiusiHue CBETOBOTO peXMMa Ha AHATOMUYECKYIO CTPYKTYpPY JIUCTA.

4. Biusinue cBeTa Ha pOCT pacTEHUM.

5. BiusiHue kauecTBa 1 MHTEHCUBHOCTHU CBETA HA COJACPKAHNE TUTMEHTOB U ONITUYECKHE
CBOWCTBA JIUCTA.

6. BiusiHue MHTEHCUBHOCTHU CBETA HA YUCIIO U Pa3Mep XJIOPOILIACTOB.

7. 3eneHsplid TUCT U COJIHEYHAs paJualiysl.

8. CBETOBOI PEXUM MTOCEBOB.

9. CBs3b (pU3HOTOTUHN PACTEHHI C APYTUMU €CTECTBEHHBIMH HAyKaMHU.

10. CoBpeMeHHbIE METO/Ibl H3yYEeHHS] HHTEHCUBHOCTH (DOTOCHHTE3a PACTCHUH.
11. ConHeynas paguanus ¥ paarualldOHHbIA PEKUM HACAKACHUH.
12. Cyro4HbIE pUTMBI Y PACTCHHI.
13. CyrouHslil X011 POTOCHHTE3A Y PACTCHUH.
14. ®OTOCMHTETUYECKH AKTUBHAS paualis U METO/Ibl €€ U3MEPEHUSI.
15. ®otocuHTE3 U €ro 3HAYEHUE B KU3HU PACTEHUI.
17. ®opMupoBaHue JUCTa B CBSA3M C alallTAllUed PACTEHHUI K YCIOBUSM OCBEILIEHHOCTH.
18. Xummu3m nporiecca poTocuHTe3a (COBpeMEHHbBIE TPEICTABICHHUS).
19. SIBnenue Goromnepruoau3Ma U €ro MPaKTHUECKOE 3HAUCHHUE.

6. ®@oHA OLEHOYHBIX CPEIACTB /UIA MpPOBeJeHHs] TPOMEXKYTOYHOH  aTTecTAUUH
00yYyarIuxcst Mo JAUCHHILINHE



6.1 Hepeqeﬂb KOMIIETEHIIMI H OlleHOYHbIE cpeacrea HMHAUMKATOpa OOCTHKCHHUSA

KOMITeTEeHI M
Hanmenos
Nupuxarop
Kowmrie [lepeuens mIaHUpPYEMBIX PE3YIBTATOB 00YUEHMUS aHue
JOCTUXKEHUS
TEHLUU . 10 TUCLUIUIMHE OLICHOYHOT
KOMITETEHIIUH
0 cpejcTBa
OIIK-1 [ MA-100m 3HAMDb: Tect
Pemaer - 3aBHCHUMOCTH (PU3HMOJIOTHYECKHUX MPOIECCOB OT | DK3aMeHaIl
KOHKpETHBIE BHYTPEHHUX U BHEIIHUX (AKTOPOB  CpPE.bl; | MOHHBIN
3a/1a4uu NPUHIUIBL (POPMHUPOBAHUS BEIWYMHBI U KadyecTBa | OMIIET
npodeccuoHaNbH | yposKas OCHOBHBIX CEJIbCKOXO035HCTBEHHBIX
OH IEATENIBHOCTH | KYJBTYD;
(oueHka u yMeTh:
MOBBILLIEHUE - OIpeneisTh 3aBUCUMOCTb (PU3UOJIOTUYECKUX
roKaszarenein IPOLIECCOB OT BHYTPEHHUX U BHELIHUX (PAKTOpPOB
KU3ZHEJESATENbHOC | CPEIbl; MCIOJIb30BaTh MPUHLIMIBI (HOPMUPOBAHUS
TH) U BEJIMYMHBI W  KauyecTBa ypoXas  OCHOBHBIX
MIpe/ICTaBIsIeT CEJIbCKOXO3SUCTBEHHBIX KYJIBTYp JUISI pEIICHUS

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

CTaHJAPTHBIX 3a7ad Ha OCHOBE (DPU3HOJIOTO-
OMOXMMHYECKHUX 3aKOHOB W ITPaBUIT,

MI0JTE30BaThCS OPTraHOJICTITHYCCKAMU "
OMOXMMHYECKHMMH TIOKa3aTeJsIMH B IPOIecce
IIPOTHO3MPOBAHUS KauyecTBa YypOKas; OIPEIENISTh
KHU3HECTIOCOOHOCTh PACTUTEIBHBIX TKAHEU, HCXOIS
U3 BO3MOXXHOCTH OCYIIECTBJIICHHS B HHX XOJa
(bU3M0IJIOT0-OMOXUMHUYECKHUX TTPOIIECCOB

BJIAJI€Th:

- COBPEMEHHBIMH METOJaMH HCCICJOBAHUS U
noydeHus: uHpopManuu o Xoae (GopMuUpoBaHUS
Ka4yecTBa ypoxas, MNpuHéMaMd IIOMCKa HOBBIX
CBEJIeHHH B 00JacTH (PU3HOJIOTUH U OUOXMMHUH

paCTeHHﬁ, CBsA3AaHHBIX C IIOJYUYCHHCM YpOiKasd
CEIILCKOXO3SHCTBEHHBIX KYJIBTYpP BBICOKOT'O
Ka4dyeCTBa, COBPEMCHHBIMHA MCTOAaMH

HCCIICA0OBAHUA U IIOJIYYCHHUSA I/IH(l)OpMaI_II/II/I 0 Xoae
(I)I/I3I/IOJ'IOI"I/I‘IGCKI/IX IMpoueCCoB B PaCTUTCIbHOM
OpraHu3smMe; HaBbIKaMH O6pa6OTKI/I n aHallu3a
IMOJIY4aCMBIX SKCIICPUMCHTAJIbHBIX JAHHBIX

6.2 llIkajanl oeHNBAHUSA

IIsTHOoanIbLHAS HIKAJIA OI¢CHUBAHUA JK3aMeEHa

OueHka Onucanue

JleMOHCTpHpYET MOJIHOE MOHUMaHUE (PU3UOTOTHIECKOTO COCTOSHUS

5 pacTUTEeNsHOTO opranu3Ma. Bee TpeboBaHus, MpeIbsIBIsSeMbIe K 3aJaHUIO
BBIIIOJTHEHEI.
JleMOHCTpHpYyeT 3HAYUTEIBHOE TOHUMaHUE (PU3UOTOTUIECKOTO COCTOSTHUS

4 pacTHTensHOrO opranu3mMa. Bee TpeboBaHusI, TPeIbIBIsSEMBIC K 3JaHUIO
BBIIIOJTHEHEI.

3 JleMOHCTpHpyeT YaCTUYHOE MMOHUMAaHKUEe (PU3HOJIOTHUECKOTO COCTOSHUS




PacTUTEIBLHOIO OpraHnu3Ma. boJbIIMHCTBO TpeOOBaHU, IPEABABIAEMbIE K
3a/IaHUIO BBIIIOJIHEHBI.

JleMoHCTpHpyeT HEOObIIOE MOHUMAHUE (PU3UOIOTHIECKOTO COCTOSTHUS
2 pacTUTENLHOTO OpraHn3Ma. MHorue TpeOOBaHus, MPEIbSIBIIIEMbIC K 33JaHUI0 HE
BBIIIOJIHEHBI.

lkana OLCHUBAHMSA TECTUPOBAHUS HA OJK3AMECHE

% BBINOJHEHNS 3aJaHUSI Bbana no 5-6anbHol cucreme
85— 100 5
71-84 4
50-70 3
Mmenee 50 2

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

7. IlepeyeHb OCHOBHOW W JONMOJHHUTEJIbHOW Yy4eOHOW JMTEepaTypbl, HEOOXOAUMON st
OCBOEHUS THCHHUIINHBI
a) OCHOBHas JIUTEepaTypa
1. Ky3uenoB B. B. ®usnonorus pacrenuii B 2 1. Tom 1: y4eOHHMK I aKaJeMHYECKOTO
OakanaBpuata / B. B. Ky3nemnos, I'. A. Imutpuena. — 4-e¢ u3n., nepepad. u jmomn. — Mocksa:
NznarensctBO FOpaiit, 2019. — 437 ¢. (bakanaBp. Axagemuueckuii Kype). — ISBN 978-5-534-
01711-3. — Tekcr: AIEKTPOHHBIN /! ObC FOpaiit [caiiT]. —
URL.: https://urait.ru/bcode/431927 (T'pud YMO BO)
0) TOTIOJIHUTEIbHAS JTUTEPATYPA:
1. JlazapeBuu C.B. boranuka u ¢usmonorus pacTeHui [DJIEKTPOHHBIN pecypc]: ydeOHOe
nocobue / Jlazapesuu C.B. — Dnekrpon. TekctoBble nqanueie. — M.: PUIIO, 2013. — 420 c. —
Pexxum nocryma: http://elibrary.ru/item.asp?id=21557913. — HOb «eLIBRARY», no mapoito
2. Mensenes C.C. ®wusznonorusi pacteHuid [DIeKTpOHHBIH pecypc]: ydeOHOoe mocobue /
Mengenes C.C. — DnektpoH. TekctoBble nanubie. — CI16: BXB-IlerepOypr, 2013. — 512 c. —
Pexxum mocryma: http://elibrary.ru/item.asp?id=21556049. — HOb «eLIBRARY», o mapoJio
3. Angpees B.II. Jleknuu mno ¢usnonorun pacTteHuil [DIEKTPOHHBIM pecypc]: yueOHoe
nmocoobue/ AnmpeeB B.II. — DnektpoH. TekcroBble panHble. — CII0.: Poccuiickuit
rocylapcTBeHHbIN nenarorudyeckuii yaupepcuter uM. AWM. T'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. ®usuonorus u OUOXHMMHUSA pacTeHUil: yueOHoe mocobue [DnekTpoHHBI pecypc]: /
cocraButenu C. A. I'yxsuH [u ap.]. — Ilepcuanosckuit: louckoit 'AY, 2019. — 172 c. — URL:
https://e.lanbook.com/book/133430. — TekcT: AMeKTPOHHBIN.
6. XKypnan «®u3nosnorus pacTeHU».

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



https://urait.ru/bcode/431927

1.www.rsl.ru —poccutiickas rocyapcTBeHHas: OMOIHOTEKa
2. Www.nlr.ru — poccuiickasi HalMOHANIbHAsE ONOIHOTEKA
3.WwWw.hns.ru — HaMoHAIbHAS JICKTPOHHAsE OMOIMOTEKa
4.http://www.rusplant.ru/ sxypaan «®u3U0I0THS paCTESHHI

5. http://www.agrobiology.ru sxypaan «CenbcKoX03siiicTBeHHasT OHOJIOTHS.
Cepusi: buosiorus pacteHuin»

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

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

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

12. nay4vnas 31ekTpoHHas oubnuoTeka e-library; IPRbooks.

9. Meroauyeckue yKkazaHus /151 00y4ar0IUXCH 110 OCBOCHUIO TMCIUIIIHHBI

1. Mouceea K.B. Metonuueckue ykazaHUs JUIsl CaMOCTOSITENIbHOM paOOTBl CTYIEHTOB IIO
mucuumuHe «Pusnonorus pactenuin» / K.B. Mouceesa. — Tromens: 'AY Cesepnoro 3aypaibs,
2018. — 41 c.

10. ITepeyeHb MHPOPMALMOHHBIX TEXHOJIOTHM - He UCNOIb3Yemcs

11. MaTepuajJbHO-TeXHUYECKOE o0ecriedeHne AU CIUNIHHbI
Jliist oGecrieueHus JISKIIMOHHBIX 3aHATHI UMEETCS ayJUTOPHUS ¢ MYJIbTUMEINIHHBIM
000pyIOBaHHUEM.
Jlyist mpoBeieHus TabOpaTOPHBIX 3aHATUI UMeeTcs yuaeOHas JabopaTopust o OU3HOIOTUN
pactenuii aya. 7-427 ¢ mpubopamMu 1 000PyI0BAHUEM

[Ipubopsl: OaHu BOJsSHBIE, OUHOKYJISPHI, BECHI: TOP3UOHHBIE, JIEKTPUUECKUE, JICKTPOHHBIE,
naboparopust OIl-2, BCTPSIXUBATEIb, MHUKPOCKOITHI, OMHOKYJISIPBI, npudop
«MuKpoMHUXadIucy, ICUXpoMeTp AocMana, pedpakromMeTp, CYIUIbHBIN mKad, TepMoCTar,
(OTOKOJIOPUMETP, NEKTPUUECKUE TITUTKH, KA BBHITSKHOM.
O6opynoBaHue:

- UMHBEHTapb: OpUTBBI, TUHEHKHU, HOXKH, MMHIETHI, PACHIBUTATENH, Ta3bl, 0aHKHU U JIp.;

- MaTepuaibl: JKUBbIe KOMHATHBIE U TOJIEBbIE PACTEHUS, PACTCHHsS B BOJHBIX, IECUAHBIX,
MOYBEHHBIX KYJIbTYpax, ceMeHa, repoapuii u 1ip.;

- XMMUHYecKas Iocy/a;

- XUMHUYECKHE PEaKTHUBBI;

- TaONHIIBI, CTEHIBL;

- BuJeokacceThl «OKu3Hb pacTeHui»

- cllaffg-JIEKIIUN

12. OcoOGeHHOCTH OCBOEHHS TUCHUILIMHBI [JIsi WHBAJIHMIOB M JHI C OrPaHHYEHHBIMH
BO3MOKHOCTSIMH 310POBbSI

OOyueHre 00yYarOIMXCS C OrPAaHMYCHHBIMH BO3MOXKHOCTSIMH 3JI0POBbSI NMPH HEOOXOJAUMOCTH
OCYIIECTBJISIETCS. HA OCHOBE aJAlTHPOBAHHOW paboueil MporpaMMbl ¢ HCIOJIb30BAHHEM CIICIIMATbHBIX
METOMIOB OOyuYeHHS | JUJAKTHYCCKUX MATEPUajioB, COCTABJICHHBIX C YYE€TOM OCOOCHHOCTEH
MCUXO(MU3NYESCKOTO PA3BUTHS, WHAWBUAYATbHBIX BO3MOXHOCTEH M COCTOSHHS 370POBBbS  TaKHX
oOyu4arormmxcs (00y4Jaronerocs).

B mensx ocBoeHus yueOHOW MpOrpamMMbl JUCHUIUIMHBI WHBAIHWAAMHU U JIMIAMH C OTPAHUYCHHBIMU
BO3MOXKHOCTSIMH 3/I0POBbsI 00€CIICUNBACTCS:


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

* s UHBAJIUAOB U JIUI C OTPAaHUYEHHBIMHA BO3MO)KHOCTSIMH 3/I0POBbS MO 3pEHHUIO: pa3MeELICHNE B
JOOCTYNHBIX JUIS OOy4YalolIuXcs, SBJSIIOIIMXCS CIENBIMH WM CIa0OBUAALIMMH, MeCTaX H B
aJalTHPOBaHHON ¢opMe crnpaBOoYHOW HMH(OpPMALMK O PAaCHUCAaHUU YYEOHBIX 3aHSATHW; MPUCYTCTBUE
ACCHCTEHTa,  OKa3bIBAIOLIEro O0yYarouieMycss HEOOXOIUMYIO TIOMOIIIB; BBIIYCK
aNbTEpHATUBHBIX (JOPMATOB ~ METONUYECKMX MaTepHasloB (KpYMHBIH IIpudT winM ayauodaiisl),
WCIONb30BaHue Bepcuu caita s ciaabopuasnmx ObC IPR BOOKS u cnenuanbHOro MOOMIBHOIO
npunoxkenuss [PR - BOOKS WV-Reader (mporpamMMbel HeEBH3yalnbHOTO JOCTyMa K HHGOpMaIuy,
MpeAHa3HaYeHHOH A1 MOOMJIBHBIX YCTPOUCTB, paboTalomux Ha onepannonHoi cucreme Android u i0S,
KoTopasi He TpeOyeT crenuaibHO OOYUYEHHOrOo acCUCTeHTa, T.K. joau ¢ OB3 mo 3peHuro paboraroT co
CBOMM YCTPOWCTBOM MPUBBIYHBIM CIIOCOOOM, HCHONB3YS CIENUalbHBIE IITaTHBIE MPOrPaMMBbl IS
He3pstuux JozeH, ¢ kotopsiMu [IPR BOOKS WV-Reader nMeer monHyr0 cCOBMECTHMOCTS);

* I MHBAJIMJOB M JIMI[ C OTPAaHUYEHHBIMH BO3MOXKHOCTSMH 3/I0POBBS MO CIYXY: HaJUISKAIIUMHU
3BYKOBBIMH CPEICTBAMH BOCIIPOU3BEICHIE HHPOPMAIIHH;

* 8 WHBAJUAOB W JIUI C OTPaHMYEHHBIMH BO3MOXHOCTSIMH 3/I0POBbS, UMEIOIINX HapPyIIECHUSI
OIOPHO-JIBUTATENIFHOIO ~ amiapara: BO3MOXKHOCTh OECHpENsSTCTBEHHOrO JOCTyla OOydaromuxcs B
y4ueOHBbIC TIOMEIEHHUsI, TyaJleTHbIE KOMHATBHI U JIDYTHE MOMEIICHUS Kadeaphl, a TakKe MpeObIBaHUE B
yKa3aHHBIX MTOMEIICHUSX.

OOpazoBanue OOydYalOMIMXCS C OrPaHWYCHHBIMH BO3MOXKHOCTSIMU 3/I0POBbS  MOXKET OBITH
OpPTaHM30BAaHO KaK COBMECTHO C JPYTMMH OOy4aloNIMMHCA, TaK W B OTJENBHBIX TPYyNIax WIA B
OTAENBHBIX OPraHMU3aLNAX.

[punoxenue 1
MuHucTEepCTBO CenbCKOro xo3sucraa Poccuiickoit denepanuun
®I'BOY BO «l'ocynapcTBeHHBIN arapHblii yHUBEpCUTET CEBEPHOTO 3aypalibsi»
ATrpOTEXHOJIOTUUECKUN UHCTUTYT

Kadenpa O0Omeit Ouonoruu
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KOHTPOJIBHBIE 3AJIAHUSA U UHBIE MATEPUAJIbI OLNEHKMU 3nannii, ymeHnmuii,

HAaBbIKOB U (I/I.]'II/I) OonbITa 1€ATCJIBHOCTH, XaPAKTECPUIYIOIIUE ITAIIbI Q)OPMHpOBaHI/Iﬂ

KOMIIeTeHIINii B npouecce 0CBOCHUA NUCHUIJIUHBI

«Qusuonocus pacmenuily

1. BOl'[pOCbI AJIsl KOJINIOKBUYMOB

Paznen 1. «®u3nosnorus 1 OMOXMMHS PACTUTEIbHON KJIETKH

1
2.
3.
4
5

~No

10.

DneMEHTapHBIA U MOJIEKYJISIPHBINA COCTAB JKUBBIX KIETOK.

benku — 0ocCHOBHBIE HOCUTENH KU3HEHHBIX SIBJICHUM.

benku — pepmentsl. Ux cocTaB, cTpoeHne, GyHKINU.

O mexanusme neiictBus pepMeHToB. CenupuIHOCTh PEPMEHTOB.

3aBUCUMOCTh JEUCTBUS (DEPMEHTOB OT YCIOBHMM Cpelbl. AKTUBATOPbl U MHTUOUTOPBI
(hepMeHTOB.

Knaccudukanus pepmentos. U3ohepmeHThI

Perynsmus akTHBHOCTH (pepMEHTOB.

[locTymuieHne BenecTB B paCTUTENbHYIO KIETKY:

a) [IpencraBnenue 06 n30MpaTeTbHON MTPOHUIIAEMOCTH;

B) CTpoeHue, poJib KJIETOYHOU CTEHKU B IOCTYIIJICHUU BEIIECTB;

¢) Cocras, cTpoenue, GyHKIIMU MeMOpaH, TPOHUKHOBEHHUE BEIIECTB Yepe3 MeMOpany,
d) [TaccuBHBIN ¥ aKTHBHBIH TPAHCIIOPT BEIECTB;

e) MeTabonu3anus MOCTYMUBIIUX B KJIETKY BEIIECTB.

. [IpakTHueckoe 3HAUY€HHWE M3YYCHHUS] MPOHUIAEMOCTH IHUTOIUIa3Mbl (YCTOMYMBOCTH K

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

Pa3znen 2 «Boaublii 00MeH pacTeHHi»

1.
a)
b)

c)

d)
2.
a)
b)
c)

b)
c)

TepmoauHaMuyeckre OCHOBBI BOJOOOMEHA pacTEHUI:

[TonsiTue 06 aKTUBHOCTHU BOJbI M BOAHOM IOTEHIUAJIE;

XapakTepucTHKa COCTABISIOIIMX BOJHOTO MOTEHIMAalda : OCMOTHYECKMH MOTEHLHA,
MaTpPUYHBII MOTEHIMAJ, TOTEHIMAJ IaBICHHUS;

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

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

[ToctymieHue Bo/ibl B KOPEHb PACTEHUI:

KopeHb kak opras norjiouieHus Bo/ibl;

KopHeBoe aBieHue U ero BO3MOKHbIE MEXaHU3MBI;

3aBUCUMOCTh  INOTJIOTUTEIBHON  JEATEIBHOCTH KOPHEH OT BHEIIHUX YCJIOBHI
(Temmepatypa, a3panus, BIaKHOCTh MIOYBbI) U MTyTH

ONTUMU3ALHH.

Tpancniupanusi, ee 3HaYeHHE, TIOKA3ATENN; XapaKTEPU3YIOIHUE TPAHCIIUPALIHIO.
IlepenBurkeHue BOJBI 10 PACTEHUIO; CUJIBL, IEPEIBUTAIONIYIO BOY.

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

[lonsitue 00 5BamOTpaHCIUpPALUU, CYMMapHOM BOJONOTPEOICHUH U KOd(p(UIHEHTE
BOJIONOTPEOIIEHUS, 3aBUCUMOCTD MX OT BHEITHUX U

BHYTPEHHHUX YCIOBUH.

3aBUCHUMOCTD YpOXasi paCTEHUH OT BIa)KHOCTH MIOYBBI;

dusnoorHYecKre OCHOBBI OPOILEHHS TIOCEBOB C\X KYJIBTYp, aHTUTPAHCITUPAHTHL.



Pa3zgen 3 «®@orocuHTE3»

CoNooRrwNE

-
©

11.
12.
13.
14.

Oomas cxema GpoToCHHTE3a. 3HAUCHHE €r0 B )KU3HU PACTCHUH.

Kocmuueckasi poib 3€JIEHBIX PaCTEHUH U UX POJIb B KPYTOBOPOTE BEIIECTB B MIPUPO/IE.
XoporuracTta, uX CyMOMKPOCKOIINYECKOE CTPOSHHE, XHMMUIECKUI COCTaB.

Crtpoenue MoJieKy XJI0poduiiia 1 KApOTUHOUIOB.

du3nuecKkue 1 XUMUYECKHE CBOMCTBA XJI0POhHILIA.

Ponps nurmenToB B npornecce GoTOCUHTESA.

CaeroBble peakuu (HOTOCHHTE3A.

[IpeBpamenue sHepruu B npouecce potocunresza. otodochopunmpoBanue.
[IpeBparenue yriaexkuciaoTsl B mpoiecce dotocuntesa (muka KanssuHa). OcoOeHHOCTH
ycBoenus CO2 y C4 u CAM - pacteHuid.

BnusiHue BHeIIHUX ycioBH Ha mporecc GOoToCHHTE3a (TeMIepaTypa, CBET, CO/IepKaHne
BOIbI, KoHIIeHTparus CO2 u T.11.)

KII/I 3enenoro ymcra v MyTH €ro yBeJIN4YeHUsl.

3aBHCHMOCTBH MEXKY YPOXKAEeM U (OTOCHHTE30M.

[TyTn MOBBIIIEHNSI HHTEHCUBHOCTH (POTOCHHTE3A.

[TyTu moBbIIIEHHS YpOKast C\X KYJIBTYP.

Paspnen 4 «/Ipixanue pacreHuiny

= O e

12.

13.
14.

0.
1.

1.
2.

OO6mrast XxapakTepucTHKa IbIXaHus. Ero 3HaueHne B )KU3HU pPaCTCHUH.

@DepMeHTHI JbIXaHUsl, UX CTPOCHUE, QYHKIINU.

AnarpobOHast (asza IbIXaHUS — TIIMKOJIM3. XUMUYECKHE MPOILECChl MPU TIUKOJU3E, €ro
3HauYEHUE.

JIpIxanue pacTeHU# IPU OTCYTCTBUH KHCIOpoaa. B3auMocBs3b OpOKEeHUsI TbIXaHMSI.
AspoOHast a3a JpIxaHus.

uxn Kpebca. OcHOBHBIE ATanbl MPEBPAIICHHUS TUPOBUHOTPATHON KUCIIOTHI.
['muokcanatHbIi LUK, €r0 3HAaYEHHUE.

Lens nepeHoca 371eKTPOHOB, OCHOBHBIE KOMIIOHEHTHI IETH .

[TentozodocharHbiii UKL

B3aumocBs3b OCHOBHBIX ITyTEH JbIXaHUS.

[IpeBpaiieHue 3Heprun Npu JbIXaHUU:

a) Crpoenue u 3HaueHue ATO;

b) MuTOXOHAPUH KaK OpraHesuibl a3pOoOHOTO JIBIXaHUS;

C) OxucnurensHoe GochopunupoBaHue;

d) XeMH0-0CMOTHYECKasi TUIIOTE3a COMPSHKEHUS OKUCIIEHUS U (hoCPOPHINPOBAHNUS;
e) DHeprerudeckas 3pPEeKTUBHOCTD TbIXaHUSI.

B3aumocBs3p pixaHus ¢ 0OMEHaMHU JPYryux BEIIECTB: aMUHOKHCIOT, OEJIKOB, >KHUPOB,
HYKJICMHOBBIX KUCJIOT U IPYTUX BELIECTB.

NHTEHCUBHOCTD JBIXaHUS U IbIXaTeNbHbIN K0d()(DUIIHEHT, METO B! OTIpEACTICHHS.
3aBUCUMOCTbD AbIXaHUSI OT BHYTPEHHUX U BHEUIHUX YCIOBUH.

Pa3nen S «MunepajibHOe NUTAHHE PACTEHUID)
Heo0xoanMble pacTeHHIO MaKpO- U MUKPO- 3JIEMEHTHI.
dusnonoruyeckas pojab He0OOXOAUMBIX Makpo3aeMeHTOB. [Ipu3Haku ux

HEAOCTATOYHOCTH.

3.

duznogorudeckas POJib HCO6XOI[I/IMBIX MHKPOIJICMCHTOB. HpI/I3HaKI/I nux

HEAOCTATOYHOCTH.

4.

HOCTYHJ'ICHI/IC HOHOB B pacCTCHHC. OcoOeHHOCTH KOpHeBOﬁ CUCTCMbI KaK OpraH
TIOTJIOIIICHM . HCKOpHCBOC HOTJIOICHNUEC NOHOB.



5.

Tpancnopt HOHOB 110 pacteHu0. [lepepacnpenenenie u peyTuiIn3anus

BCIICCTB B PaCTCHHMU.

6.
7.
8.

MuHepanbHbIC BEIIECTBa B PUTOIEHO3aX U UX KPYTOBOPOT B IKOCUCTEME.
DU3NOIOTUYECKUE OCHOBBI IPUMEHEHHSI YI0OpEHUH.
Oco0OeHHOCTH TUTaHUS PACTCHHM B OECTIOUYBEHHOU KYIIBTYpE.

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 pacTCHUIA,

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

c) OCo0eHHOCTH a30THOTO MUTAHUS Y O0OOBBIX.

Bxurouenne amMmmuaka B COCTaB MUTAaHUSI aMUHOKUCIIOTHI U aMUJIOB.
BropuuHoe npeBpaiiieHue aMMHOKHUCIIOT:

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

3HauYeHHE aMUJOB B JKW3HU PAcTeHUI. BiusHME BHEIIHMX YCIIOBHI Ha IPEBpAIlCHHS
AMUHOKHCIIOT B PaCTCHHSIX.

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

a) ['eHeTn4eckuii KOJI M €ro CBOMCTBA;

b) Perunkanus, TpaHCKPUIIIUS U TPAHCIISAIUS.

OcCHOBHBIE FTallbl CHHTE3a OeIKa.

Pacman 6enkoB B pacTeHUsX.

IIpeBpaienue a30TUCTBIX BEIIECTB IIPH CO3PEBAHUH U TPOPACTAHUH CEMSH.

10. Obmas cxema IpeBpaIIeHHs a30TUCTHIX BEIIECTB B PACTCHUSX.

Pa3znen 7 «PocT n pa3BuTHEe pacTeHuii»

1.

no

©~NDUA W

10.
11.

12.

OOmee mpencTaBieHHEe O pocTe W pa3BUTUHU. KilerouHble OCHOBBI pocTa. MeTomabl
W3YYEHHUS POCTa.

O6mue u crneurduyeckue 3aKOHOMEPHOCTH POCTa PACTEHHM, HCIOJIb30BaHHUE HX B
PacCTeHHEBOJICTBE U OMOTEXHOJIOTUH.

3aBUCHUMOCTh POCTa OT BHYTPEHHUX U BHEIIHUX (DaKTOPOB.

OUTOrOPMOHBI HX POJIb B )KU3HU PACTEHUH.

[IpuMeHeHre CHHTETHYECKUX PErYISITOPOB POCTA B PACTEHUEBOICTBE U OMOTEXHOJIOTUH.
JIBuKeHHe OpraHOB PACTEHUI U MX MPUCIIOCOOUTENHHOE 3HAUCHUE.

Ontorenes. [leproansanysi, OCHOBHBIE 3Tallbl OHTOT'€HE3A.

Oransl opranorenesa. buonoruueckuid KOHTPOJIb 32 HOPMUPOBAHUEM 3€PHOBBIX KYIBTYP
a5eMeHTOB npoaykTuBHOCTH (1o @.M. Kynepman).

®doTOnepronU3M U €ro NpUcHocoOIeHHOE 3HAaUEHHE.

SpoBU3anys y O3UMBIX U JBYJIETHHUX U €€ MPUCIOCOOUTETHbHOE 3HaYCHHE.

BospactHeie u3MeHeHHS MOPQOIOTHYECKHMX H (DU3HOJOTHYECKHX TPU3HAKOB, HX
peryaupoBaHue B pakTuke. @U3NOIOTHS CTApEHUS PACTEHUH.

VYrpaBneHue reHepaTuBHbIM Pa3BUTUEM U CTAPEHHEM PACTEHUM.

Pa3nea 8 «IIpucnocodseHue 1 yCTOHYMBOCTD PacTeHUIN»

1.

[IpucnocobneHre OHTOTe€HE3a pPACTEHHH K YCIOBUSM CpeIbl KakK pe3yapTaT HX
9BOJIFOIIMOHHOTO Pa3BUTHS.



2. I'myOokuii u BBIHYXKAEHHBIH MMOKOW pacTteHuil. dusnosorudyeckue 0COOEHHOCTH
pacTeHuil, HaXOIAMUXCA B COCTOSIHMM TOKOsl. CrocoObl TpepbIBaHUSA M IPOIJTICHHUS
IIOKOSI.

3. ®U3NO0JIOTUYECKUE OCHOBBI YCTOWUYMBOCTH pacTeHHi. Bo3MOKHOCTH mpucrocoOsieHus
pacTeHuil K HeOJIaroNpUSATHBIM YCIOBHUSIM CpE/Ibl (3aKaJIMBaHUE PACTEHUI)

4. X05100yCTOMYMBOCTh PACTEHUHN U CIIOCOOBI €€ NOBBILICHHUS.

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

6. 3UMOCTOMKOCTh KaK YCTOHYHMBOCTh KO BCEMY KOMIUIEKCY HEOIAaromnpHsTHBIX (PaKTOPOB
MEepPE3UMOBKU. MeTobl OIpeneiaeHHs] KU3HECIIOCOOHOCTU O3MMBIX W MHOTIOJIETHUX
KYyJbTYp B 3UMHUN U BECEHHH IIEPUOJ.

1. 3acyX0yCTOMYMBOCTh PACTCHUH U €€ IMarHOCTHKA.

8. [Toneranue pactenuii u ero npuyrHbl. CocoObl NpeAYNPEKACHUS MOJIeTaHMsL.

9. ConeycToHYnBOCTh KYJIBTYPHBIX pacTeHU. OU3N0I0TrHYeCKne 0COOCHHOCTH TaI0(UTOB.

10. Y CTOMYNBOCTD pacTEHUI MPOTHUB BPEIHBIX Ia3000pa3HbIX BbIAEICHUHN MPOMBIIIIEHHOCTH
U TPaHCIOPTA; BEIIECTB, MPUMEHSIEMBIX A OOphObI ¢ OOJIE3HSIMM, BPEOUTENSAMU U
COpPHSIKaMH.

11.  VYcroiuuBocTh pacTeHU K MHPEKIMOHHBIM 3a00JI€BaHUSM.

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

1.dusnonornyeckre OCHOBBI XPaHEHUS CEMSTH i COYHOW TIPOTyKIIHH.

2.OCHOBBI MOJICKYJISIPHOH 1 KJIETOYHOW OMOTEXHOJIOTHH.

3.buoxuMuueckue MOAX0Abl B pa3pabOTKe NPUEMOB TMOBBIIICHHUS HKOJOTUYECKH YHUCTOU
pacTUTENBHON MPOAYKIIUH.

4.®usunosorus u OMoxumusi (HOPMUPOBAHKS ypoXkKasi U KadecTBa 36pHOO0OOBBIX, MACIMYHBIX,
KOPHEIIOI0B, OBOIIHBIX U MJI0JOBO-ATOJHBIX KYJIBTYP.

S5.IIpaBuiibHBIN BBIOOP BHIOB M COPTOB pACTCHHH, CO3/MaHMEe Hawnbosiee OJIaronpusTHBIX
YCIIOBUH IS UX POCTA, Pa3BUTHSI U MAaKCUMaJIbHON MPOIYKTUBHOCTH.

6.Vcnonb3oBanre (QU3MOJOTHUYECKHX METOJOB M TOKa3aTesied B CEJIEKIIMOHHOM Ipoliecce,
TEXHOJIOTUU BO3EIBIBAHUS CEITbCKOXO3AUCTBEHHBIX KYIbTYP.

7.Ilytu ynydiieHus KadecTBa yposkasl CelNbCKOXO3SMCTBEHHBIX KyNnbTyp. [IpakTuka mosyueHus
BBICOKMX U YCTOMUYUBBIX YPO’KAaeB XOPOILIEro KayecTna.
IIpouenypa oneHuBaHUS KOJIOKBHYMA

KoytokBuyM mojpasymeBaeT OOCY)KICHHE 3HaHWi, KpPyrozopa OOydYaroIIerocsi, yMEHHE
JIOTMYECKH TIOCTPOUTHh OTBET. Ha KOJJIOKBHyMax OOCYKIAlOTCS pas3fieibl, TEMbI, BOIPOCHI
M3y4aeMoro Kypca, 1o MpOiICHHBIM TeMaM U3ydaeMo# auciuIuinHbl. Mcnomb3yercs Gecena mo
NPEJCTAaBICHHBIM 3apaHee IpenojaBarejeM TeMaM KoJUIOKBuyMa. OTBETbl JArOTCA IO
NPUHIMAITY KPYTa, TAe KaX/Ibli CISAYIOINI OTBeYaeT Ha MOCTABJICHHBIN T1€1ar0oroM BOMIPOC, UITH
o >KenaHuio odOyuaromerocs. CoOmoaaeTCsl IMHAMUKY OTBETOB: IMay3bl HE 3aTSATHBATh MEXKIY
OoTBeTaMH OOYYarOIIUXCsl, €ClIi TpeOyeTcs 3ajaTh HABOJSIIUN BOMPOC, TO CIEAYET MOMPOCHTH
OTBETUTh HA 3aJaHHBIA BOMPOC JAPYroro OOydyaromerocs WIH TOMPOCUTh JOTMOJHHUTH
OTBEYAIOIIETO;

B xone ompoca mpoBepsiTcs 3Tarnbl (OPMUPOBAHKS KOMIIETCHIIMU: 3HAHKE OOYYarOIIerocs
TEOPETHUECKOTO MaTepHajia, YMEHHE MPUMEHHUTh M BIaJICHUEC METOJAaMU M HaBBIKAMHU OIICHKH
(U3HOJIOTUYECKOTO COCTOSIHUS U aJJalITAIlMOHHOTO OTEHITHAJIA PACTECHHIA.

B koHIIe ompoca npernoiaBaTesb 1aeT 3aKII0YUTEIbHBIE KOMMEHTAPHH TI0 KaYeCTBY OTBETOB

BCEX 00yJarommxcsl.

Kpurtepun oneHKH KOJIOKBHUYMA:
- OlEeHKAa «OTJMYHO» BBHICTaBJIsEeTCS OOy4aroleMmycsi, €Cd OH JEMOHCTPHpYET



MOJIHOE  TMOHUMAaHUE  (PU3UOJOTUYECKOTO  COCTOSIHUS ~— pacTeHui.  JlaHbl
HCYEPIIBIBAIOIINE U ITPAaBUIIbHBIE OTBETHI HA BCE BOIIPOCHI.

- OlEHKAa «XOpoIIO» BBHICTABISETCA OOyJaromEeMycsi, €CIH OH JIEMOHCTPHPYET
3HAYUTEIbHOE MMOHMMaHHE (HU3MOJIOTUUYECKOTO COCTOSIHUA pacTeHul. JlaHbl
IIpaBUJIbHBIE, HO HE MOJIHBIE OTBETHI HA BCE BOIIPOCHI.

- OLIEHKAa «YyJIOBJIETBOPUTEJIbHO» BBICTABISETCS OOYydYalOIIEMYCs, €CJIM OH
JEMOHCTPUPYET  YacCTUYHOE T[OHUMaHuE  (U3UOJIOTUYECKOTO  COCTOSIHUSA
pactenuii. Ha Goubliryto yacTh BOIIPOCOB JJaHbl IPAaBUIIbHBIE OTBETHI.

- OLEHKAa «HEeyJI0BJIeTBOPUTEJIbHO» BBICTABISETCA OOy4arolleMycsi, €ClIM OH
JIEMOHCTPUpPYET  HEeOOJIbIIIOE  TOHMMAaHUE  (PU3HOJOTUYECKOTO  COCTOSIHUS
pactenuii. Ha Goubliryto yacTh BOIIPOCOB HE JIaHbl IPABUJIbHBIE OTBETHI.

2 TeMbI, BbIHOCUMbIE€ HA CAMOCTOATEC/IbHOEC U3YUCHUC:

Paszoen 1 ®uznonorus u OMOXUMHUS PACTUTEIBHON KIETKU
1.CpoiicTBa BOJBI U €€ 3HAUEHHE B KU3HU pacTeHHil. OcMOTHYECKUE SBJIEHUS B KIIETKE;
POJIb BaKyOJIU U KJIETOYHON CTEHKH.

Pasznen 2 BoaHslil pexxuM pacTeHHM
1./IBurarenu BOAHOTO TOKAa B PAaCTECHHH.

2.buonoruveckoe 3HavYeHWE TpaHCHHUpAnuu. JIMCT Kak OpraH TpaHCHHUPANUU. 3aBUCHMOCTH
TpaHCIIUPAIIUHU OT BHEIIHUX yCIOBUU. [[puMeHeHne aHTUTPaHCTTUPAHTOB.
Pazgen 3 dortocuHTE3
1.3aBucumocTh (HOTOCHMHTE3A OT BHEITHUX U BHYTPEHHUX YCJIOBHUH. JIHEBHAS TUHAMUKA U
CE30HHbIE U3MECHEHUS (POTOCUHTE3A.
Pazpnen 4 Jlpixanue
1.Pons npixaHusi B KU3HHM pacTeHHi. Vcronp3oBaHWE >HEPTUH, BBICBOOOKIAIOMICHCS B

MpoLecce AbIXaHusl, Ha (PU3NOJOTUYECKUE MPOLIECCHl B PACTUTEILHOM OpPraHU3ME.

2.3aBUCUMOCTh HHTCHCHUBHOCTH JbIXaHHWS OT BHYTPEHHUX W BHEHWIHHX (HaKTOPOB.
JlpixaTtenbHblil K03()(ULIMEHT U ero 3aBUCUMOCTh OT BHYTPEHHUX U BHEUTHUX YCIOBHIA.
Paznen 5 Poct u pazBuTue pacteHuit
1.0HTOreHe3 M OCHOBHBIE JTalbl pPa3BUTUS pacTeHuid. Bo3pacTHas M3MEHYHMBOCTH
MOP(OJIOrUIeCKUX U PUIUOIOTUUECKIX TPU3HAKOB.
Pazgen 6 Cunres, npeBpanieHue u NepeBUKEHUE OPTraHMYECKUX BEILIECTB B PACTCHUHU
1.ITpeBparienue BeweCTB NPy IPOpacTaHuU ceMsiH. BropuuHslii MeTaboam3M.
Paznen 7 MuHepanbHO€ MUTaHUE PACTCHUI
1. Xumudeckuil 3MeMeHTHBIA COCTaB pacTeHUud. Makpo- U MHKPOAJIEMEHTHI, UX YCBOSEMBIE
(hOpPMBI ¥ POJTb B )KM3HHU PACTCHHIA.
Paznen 8 [Ipucnocobnenue u yCTOMUMBOCTh PaCTEHHM
1.ITonsiTust (HPU3HOIOTHUECKOTO CTpecca, YCTOWYMBOCTH, anantanuu. IIpucnocobienue
OHTOI'€HE3a PACTEHUM K YCIOBHSAM CPElbl KaK pe3ybTaT UX 3BOJIOLMOHHOTIO Pa3BUTHSL.
Paznen 9 ®usnosnorus u 6uoxuMus GopMHPOBAHHS KaueCTBA YPOKas C.-X. KYIbTYp
1. buoxummuueckue MoaX0Abl B pa3padOTKe MPHUEMOB MOBBIIMIEHUS SKOJOTHYECKONW YUCTOTHI
OBOILIHOW ITPOAYKLIHH.

IIpouenypa onennBanus codece0BaAHUSA
Hcnonb3yeTcs GpoHTANBHBIN OMPOC, KOTOPBIH Mpe/noiaraet paboTy MpernogaBaTens B BUJIE
6ecenpl o BorpocaM. [Ipu oTGope BOPOCOB U MOCTAaHOBKE Mepe] 00ydatomuMucs
YUUTBIBAETCS CIEAYIOIIEE:

— 3aac€TCs HE Ooitee [ATH, OTHOCAIIIUXCA BOIIPOCOB, HpOBepHeMOﬁ TCEMBI,
- q)OpMyJ'II/IpOBKa BOIIpOCa OJHO3HAYHAA U NOHATHAs OTBCUAIOIICMY,
B xonue ommpoca mnpenoaaBarejyib AaCT 3aKIIIOYUTCIIbHBIC KOMMCHTApPUHU 10 Ka4YCCTBY OTBCTOB



BCEX 00yJarommxcsl.

OTBeTHI JAIOTCS WK 110 MPUHIUITY KPYra, T/1€ KaXKAbIA CIEAYIOMUM OTBEYAeT Ha MOCTABICHHBIN
[eIaroroM BOIIPOC, MITH T10 )KEJTaHUI0 00yJaromuxcs;

— cuexyeT CcoONMOaTh JAMHAMUKY OTBETOB: HE 3aTATMBaTh Iay3bl MEXKIy OTBETaMHU
00y4JaroIUMUCS, eClIi TPpeOyeTcs 3a7aTh HABOISIIUI BOIIPOC, TO CIEIYET MOMPOCUTh OTBETUTH
Ha 33JJaHHBIN BOIIPOC JPYrOTO 00YYAIOLIEroCssi UK MOTIPOCUTH JIOTIOJHUTH OTBEYAOLICTO.

Kpurtepuu onenku codeceioBaHusi:

«3a4TEeHO0», €CIM 00yJaroluiics 0OHapyKUBAaET IPOYHbIE 3HAHUS B 00JIaCTU U3ydaeMOu
JUCLMIUIMHBI, OTBETHI HAa BOIPOCHI OTIMYAIOTCS IMOJHOTON PAacKpbITHS TEMBbl; OOydaromuics
BJIaIe€T TEPMHUHOJIOTMYECKUM amlapaToM, yMeeT OOBSCHATH CYLIHOCTb IPOIIECCOB U SIBIICHUH,
JieNIaTh BBIBOJIbI U 00001IEHUS, 1aBaTh apTyMEHTUPOBAHHbIE OTBETHI, IPUBOIUTH PUMEPHI.

«He 3aYTeHO0», CJIi 00yUaloLUiCs JOMyCTUI TpyOble OIIMOKH MPU OTBETE HA BOIIPOCHI;
OOHapyXWJl HE3HAHHME TEOPETUYECKUX OCHOB HM3ydyaeMOM IUCHMILIMHBI, Hec(OpPMHUPOBAHHbIE
HaBbIKM aHajM3a SIBICHUH M TPOIIECCOB, HEYMEHHE JaBaThb apryMEHTHPOBAHHBIE OTBETHI,
MIPUBOIUTH PUMEPBI.

3 TemblI pedepaTos:
Pa3znen Ne2 «BoaHblii peskuM pacTeHuin»

1.Annenonarusi. B3auMocBsA3b pacTEHUIA.

2. BogooOmeH pacTeHwHid.

3.1lepeaBuskeHUE BOJBI IO PACTEHUIO.

4.IlornouieHre MUHEPAIbHBIX BEIIECTB PACTEHUSIMHU.

5.IIpuMeHeHne aHTUTPAHCITUPAHTOB B MPAKTUKE CEIBCKOTO XO34MCTBA.
6.3HavueHUE BOJIbI B )KU3HU PACTECHHUI.

7.CocTosHiE BOJbI B TKAHSIX PACTCHUH.

8. TpaHcropT OpraHUYECKUX BEIIECTB B PACTEHUSX.
9.MertoosorudecKue mpooemMsl (PU3NOIOTHH PACTEHUH.

Paznea Ne 3 «®Dorocunres»

. BiiustHue ciekTpanbHOTO cocTaBa CBETa Ha Pa3BUTHE PACTCHHM.

. BiiustHue criekTpaibHOTO cocTaBa cBeTa Ha popmMupoBaHue OTOCHHTETHYECKOTO arapara.

. BiusiHue cBeTOBOrO pexumMa Ha aHaTOMUUYECKYIO CTPYKTYPY JIMCTA.

. BiiustHue cBeTa Ha pOCT PacTCHHIA.

. BiiusiHue xayecTBa 1 MHTEHCUBHOCTH CBETA HA COJCP)KAHUE MUTMEHTOB U ONITHYECKUE
CBOMCTBA JINCTA.

. BiiustHue MTHTEHCMBHOCTH CBETa Ha YHCIIO M pa3Mep XJIOPOTUIACTOB.

. 3eJIeHbIl JTUCT U COJTHEYHAs paJiualus.

. CBETOBOI1 peKUM MTOCEBOB.

. CBs13b (DU3MOTOTUH PACTEHHI C APYTUMHU €CTECTBEHHBIMH HaAyKaMHU.

0. CoBpeMeHHbBIE METO/IbI U3YUEHUS HHTEHCUBHOCTU (DOTOCHHTE3a PACTCHUH.
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11. Conneynast paauanus ¥ paualiiOHHBIN PEKUM HACAKICHUH.

12. CyrouHble pUTMBI Y PaCTEHUI.

13. Cyrounslit X011 (POTOCUHTE3a Y PAaCTCHUH.

14. ®oTOCUHTETUYECKN aKTUBHAS pagualisi U METOJIbl €€ U3MEPEHUSI.

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

17. ®opmupoBaHHE JIMCTA B CBSI3U C alaliTallMe pacTeHU K yCIOBUSAM OCBELIEHHOCTH.
18. Xumu3M mporiecca PoTocuHTe3a (COBPEMEHHBIE MPEICTaBICHU).

19. SIBnenue goronepuoans3Ma U €ro NPakKTUUECKOE 3HAUECHHUE.

Pazgen Ne6 «CuHTE3, IpeBpalleHne U NepeIBUKeHHe OPraHNYeCKUX 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 CBS3H C KU3HEAEATEIbHOCTbIO PACTECHHM.
5.IIpeBpanienus KUpoB B paCTEHHUSX.

7.11peBpaleHus yrieBoJ0B B pACTCHUSX.

8. TpancnopT opraHMYECKHX BEMIECTB B PACTEHUSIX.

9.DepMeHThI, UX CBOMCTBA U JAESATEIbHOCTD.

10. PerynsaTopsl pocTta pacTeHUH.

Paznea Ne9 «®@uszuosorus u 0uoxumMusi GOpMUPOBAHUA KAYECTBA YPOKasl C.-X.
KYJbTYpP»
1.®u3nonoruuecKre HapyleHus y caJoBbIX pacTEHUI MpU HEJAOCTATKE OTACIbHBIX JIEMEHTOB
MUHEPAJIbHOTO MUTAHUS.
2. HekopHeBO€ MUTAaHHUE CAJOBBIX PACTCHUM.
3.BiusHue n30BITOYHBIX KOJIMUYECTB HUTPATOB B OBOILHOM MPOAYKIIMH Ha €€ MUIIEBYIO
LIEHHOCTb.
4. ®uznonorus u 6uoxumus GopMUPOBaHUS KayecTBa ypoxkasi 36pHOO000BBIX KYIbTYD.
5.®uznonorus u 6uoXuMusi POpMUPOBAHUS KaUeCTBa ypOKasi MACITUUYHBIX KYJIBTYP.
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 MUTAHMUSL.
10. AnnenonaTus caioBbIX PaCTEHUM.
11. ®usnonoruveckre OCHOBBI XPAaHEHUS COYHOM MPOTyKIIHH.
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
(uccnenoBaTenbCKOM) TEMBI, TJ€ CTYIEHT PACKPBIBAET CYTh UCCIEAYEMON MPOOIEMbl, TPUBOIUT
pa3uYHbIE TOUKH 3pEHHS, a TaKkKe cOOCTBEHHbIE B3TJIs/IbI HA HEe.
ITapameTppl OLIEHOYHOIO CPENCTBA:

- UH(OpMAIMOHHASI TOCTATOYHOCTb;

- COOTBETCTBHE MaTepHaja TeMe U IUIaHy;

- CTWJIb U S3bIK M3JI0KEHUS (11e71eco00pa3Hoe NCIOIb30BaHNE TEPMHUHOJIOTUH, MTOSICHEHUE



HOBBIX TIOHATUH, TAKOHUYHOCTD,
- JIOTUYHOCTh, MPABUILHOCTh IPUMEHEHUS U 0(POpPMIICHUS 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 Y3HAMHM TIpH paboTte Hax 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 Cunre3 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 nociea0BaTebHOCTh (a3 B OHTOT€HEe3€e 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 UCTOUHUKOM (pocdaToB MpH NpopacTaHUH CEMSH.

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



Bomnpoc 20 Bpems oT Havana AeiCcTBUS pa3apakUTeNs 10 Havajaa BUTUMOM peakiuu.

Bomnpoc 21 Cornacno teopuu TymMaHoBa, pacTeHHsI MPOXOIAT TPH 3Tarla MOArOTOBKU K 3UMOBKE.
Bormpoc 22 IoBpexaeHust 4acTU paCTEHUs UM BCErO OpraHu3Ma.

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

Bomnpoc 24 Bua nokosi, KOTOpsIii 00yciaBiuBaeTcsi (PU3UOJIOTHUECKHUM COCTOSTHUEM PACTCHUS U
SIBJISIETCS CJIEJICTBUEM €€ DBOJIIOLINH.

Bomnpoc 25 Ckapuduxanusi.

Bomnpoc 26 Knerounoe cTpoeHne opranu3moB.

Bompoc 27 BeretauimoHHBIH METOJ — 3TO BbIPALIUBAHUE PACTECHUII.

Bompoc 28 [IpocTpancTBeHHasi opraHu3amus OTICIbHBIX YacTeH, pa3aeneHue PyHKIUS 10 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 3BOIIOIUMOHHOTO Pa3BUTHUSI PACTUTEIbHBIX OPraHU3MOB, IPUHAAISKAIUX 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 pa3BUTHS OJJHUX OPTAHOB PACTEHUMN OT IPYrUX.

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

Bormpoc 38 OcHOBHBIM UCTOYHHKOM (pochaToB MpH MpopacTaHUU CEMSIH.

Bonpoc 39 Hausskiciiei kaIopuiHOCTBIO.
Bonpoc 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.

Bomnpoc 43 Biusinue oqHUX YyacTeil opranu3Ma Ha CKOPOCTh U XapaKTep pocTa APYTrHX.

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

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

Bomnpoc 46 [loka3aresnb, BO3pacTaroiuii Py MPOPACTAHUN CEMSIH MACIIMYHBIX KYJIbTYP.

Bomnpoc 47 YUem obecrnieunBaroT pacTeHUE-X035IMHA KIyOEHBKOBBIC OaKTEpUH.

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

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

Tema 4. MunepanbHoe nutanue pacteHuil. [Ipucnocobnenue u ycToH4MBOCTh PACTEHUN CpeJib

Bonpoc 1 KonTposib (narHocTuka) 3a MMTaHUEM pacCTEHUI Ha OCHOBE aHAJIN3a 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 IlepBoHavaibHbIi 3Tal MOIVIOIIEHNS MUHEPAIbHBIX BEIIECTB PACTEHUEM.

Bompoc 14 ITomo6HO 3acyxe Ha pacTeHUE JACHCTBYET.

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

Bomnpoc 16 Cpena, B kKoTOpoit 60IbIIIE BCETO MUKPOOPTraHU3MOB.

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. ®opmupoBaHre NPOYHOH COJIOMHUHBI W TPEAOTBpAICHUS IOJEraHus, 3€pPHOBBIM
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[Ipn omenke ompenenseTcs TOJHOTA UW3JOKEHUS  MaTepuana, KadecTBO U
MOCJICIOBATEILHOCTD M3JIOKEHUSI MBICTICH, HAIMYKUE JOCTATOYHBIX MOSCHEHUW, PUCYHKOB HIIU
doTorpaduii oneiToB M HaOMIOIeHUH (TepOapusi). PaboTa BBIMOTHICTCS OTHUM JOKYMEHTOM.

Kputepuu onieHKy HHAMBUAYAJTbHOTO 3a]aHUSI:

«3ader» BBICTABISICTCS B Cllydae, €CIM WHAMBUAYAJIbHBIC 3aJlaHUS BBIMIOJHEHBI,
MIPUBEACHBI PUCYHKH, TaOmuibl u wumoctpanuu (portorpadum, repdapuii), TpeOyrommue 3Ta
MOSICHEHHUS 110 paboTe.

«He3aueT» BBICTABISCTCS B Cydae, €CIU WHAWBHUIYAJIbHBIC 3aaHHS HE BBIMIOJTHCHBI, HE
MIPUBEICHBI PUCYHKH M WILTIOCTpanuu (doTorpaduu, repdapuii) u 1.1. o padote, Tpedyromme
9TH MOSICHEHUS K TIOCTABIIEHHOMY 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 Kadecmea ypoorcas OCHOBHbIX CE/IbCKOXO3AUCNBEHHBIX KYIbmMyp,

ACATCIBHOCTH HA
OCHOBE 3HAHUU

OCHOBHBIX 3aKOHOB
MaTeMaTHYECKUX U 2.I'maBHeWIIINE 3TABI PAa3BUTHS (U3HOJIOTHH PACTCHHM.

1.Ctpoenne w® 3Haue€HHE KIETOYHOW OOOJIOYKM B  JKH3HU
pPaCTUTENBHOMN KIIETKH.

€CTECTBEHHBIX HAYK
C IpUMEHEHUEM
MH(POPMAITMOHHO-
KOMMYHHUKAIMOHHLI | 4.PacTuTenbHas KIeTka Kak OCMOTHYECKAsk CUCTEMA.
X TEXHOJIOTUM

3.PazapakumMocTh U peakius KJIETKH Ha MOBpEeXJarollee IeicTBHE.
3aKOHBI pa3ApaKUMOCTH.

5. XUMHUYECKUI COCTaB, CTPYKTYpa U (YHKUNHU KIETKU U €€ OpraHesi.

6.Depmentel.  MXx  cTpoeHme, OCOOCHHOCTH  JACUCTBUA W
(uznonoruueckas pob.

7.PaCTBOpBI OKpPYXAarImue KICTKY I'HIICp-, ruIio-, ”3B0TOHUYCCKHUC.
8.Coz[ep>1<aHI/Ie, POJIb U COCTOSAHHUE BOJBI B PACTCHUAX.

9.®0opmbl BOJBI B TOYBE, MX XapaKTEPUCTHKA, JOCTYITHOCTH IS
pactenuii. KoaddunueHT 3aBsnanus.

10.KopueBoe pnaBneHue ero pasMmepsl, (U3HOJIOrHYecKas poJb.
Cocymias u HarHeTaTeNnpHas AeSITeIbHOCTh KOPHEBOW CUCTEMBI.

11.Tpancnuparms, ee pa3Mepbl, 3HaYeHHe. EMUHUIBI H3MepeHus
TpaHCHHUpAUK (TPaHCIUPALMOHHBIN KO(POHUIHMEHT, MPOAYKTUBHOCTh
TPaHCHHMpAIMK, WHTEHCUBHOCTb TPAHCIUPALUU, OTHOCHUTENIbHAS
TPaHCIUPALHS).

12.JIuct kak opras TpaHCIMpauuu. Buasl Tpancnupanmu.

13.Ctpoenue ycThHIl, (PU3UOJIOTHUS YCTHBUYHBIX JBHKEHHH, 3HAYCHHE
YCTBUI] B PETyIUPOBAHUU TPAHCIHUPALIUH.

14.Bonublii Ganmanc pacteHuil. Bonublii neduuurt, ero BiIMsSHUE HA




pacTeHue. 3aBsAaHUs U €ro MOCIEICTBHUS.
15.YcToitunBocTh pacTeHUM K MEPUOAUYECKOMY MOATOIIICHUIO.

16.00mas xapakrepuctuka (otocuHTesa. IlmanerapHoe 3HaueHHE
(doTocuHTE32a B )KU3HU PACTCHUH.

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

18. Tlurmentsl 3eneHoro mmcra (xnopodmmr A, B, kaporws,
kcantopwi). Mx momHas xumudeckas (opmyina, CBOMCTBA
(pusnueckue, XUMHYECKHE, OINTHUYECKHE), 3HAUYEHUE B JKU3HHU
pacTeHui.

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

20. OcoGenHoCTh ycBOEHUs yriaekucioro ra3a C,-pacrenuit u CAM -
pactenuii. [TonsaTue o GoToaBIXaHUN PACTCHUH.

21. CytouHbI# X0 POTOCHHTE3a JPEBECHBIX PACTCHHIA.

22. BrusHue BHENIHUX H BHYTPEHHHX (DAKTOPOB Ha IMPOIECcC
¢dboTocuHTE3A.

23. KymbTypa pacTeHHMil B YCIOBHSIX HCKYCCTBEHHOTO OCBEIICHHS
(cBEeTOKYNBTYpA).

24. CoBpemeHHBIE TpencTaBiieHHss O (OTOCHHTE3e. Y CIOBUSA
HEOOXOAUMBIE ISl €T0 OCYIIECTBIICHUSI.

25. Crpoenue, cBoiicTBa U (QyHKIMHM MUTOXOHIpHH. Teopus
OKHUCIUTEIFHOTO (OCHOPUILTUPOBAHUSI.

26. depMeHTHI AbIXaHHUSA. THITBI OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peaKui.

27. OOmast XapakTEepUCTHKa JbIXaHUS, €ro 3HAYCHHE B JKH3HU
pacTeHwuid, CBsI3b C QPYTUMH TpoiieccaMy. IHTEHCUBHOCTD JIbIXaHUS U
JBIXaTENbHBIA KOAPMUIIUCHT.

28. Ilomsitue o pocTe, pa3BUTHE M OHTOTEeHe3e pacTeHuidl. Mx
B3aMMOCBSI3b M 3HAUEHUE JIJIS C.-X. IPAKTUKU.

29. Tloko#, ero xapakTepUCTHKa, OHMOJOTMYECKOE M XO3AHCTBEHHOE
3HAUEHHUE.

30. PocToBbIE M TypropHsle IBM)KEHUS pPACTEHUH, UX OHOJIOTHYECKOE
3HAYEHHUE.

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

32. ®uToropMoHs! (ayKCHHBI, THOOEPETNHBI, IUTOKEHUHBI, ITUJIEH,
ABK). Ux ¢usuonornyeckas poib.




33. [TouBa KaKk UCTOYHUK MUTATEIBHBIX JIEMEHTOB ISl PACTCHHIA.
34. HeoOxoanmMble Makpo - 1 MUKpO3JeMeHThl. X neduut.

35. buocuHTeTHUECKass W BBIACTHUTEIbHAS JEATEIBHOCTH KOPHEBOM
cucteMbl. MIx Ouosorudeckas poiib. AJIICIIONaTHsI.

36. @usmonoruyeckas poJib U OCOOCHHOCTHM NHUTAHUS PACTCHUM
a30TOM.

37. MukposneMeHTbl HW WX pOJIb B OJKM3HH  PACTCHUH.
DyYHKIMOHAIbHBIE HAPYILIEHUS IPU UX HETOCTATKE.

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

39. KpyroBopoT a3oTa B CBSI3U C KU3HEICATSIIBHOCTh PACTCHHUI.
40. Ponb MUKOPHU3HI B TOYBEHHOM TTHUTAHUH JIPEBECHBIX PACTCHHIA.

41. ®usmonorusi crapeHus pacTeHud. Teopus UHUKINYECKOTO
CTapeHusi U OMoJIokKeHUsI pacTeHuil. Ee 3Hauenue.

42. ®u3nosoTus IPOpacTaHUs CEMSH.
43. TpaHCIIOPT OpPraHMYECKHUX BEIIECTB B PACTEHUSIX.

44, I'muKo3uapl ¥ aKaJIOUAbl, KX XUMHYECKHI COCTaB, COJIEP)KaHUE B
CEeTbCKOXO035HCTBEHHBIX PACTCHUSIX.

45. AHTUOUOTUKH B (PUTOHIIU]IBI PACTCHHMA.

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

47. I'a30yCTOMYUBOCTh PACTCHHIA.

48. Y)KapoCTOMKOCTh paCTEHUN U ITyTH €€ ITOBBIIIICHHUS.

49. ConnHeuHas paguaiys U paJualliOHHBIX PEXKUM HaCaXJICHUH.
50. buosnexTpuueckas akTUBHOCTh PaCTCHHIA.

51. UMMyHUTET pacTeHHI U YeM OH 00YCIOBIICH.

52. IpineynaBirBaroIas CioCOOHOCTh Pa3IMYHBIX PACTCHUU.
53. Mop0o30CTOUKOCTh paCTEHH.

54. 3UMOCTOMKOCTb pacTeHUH.

55. X0n0/10CTORKOCTh pacTEHHIA.

56.  OcHoBHble  (¢u3nOIOrOo -  OHMOXMMHUYECKHE  IPOLECCHI,
NPOHUCXOAAIIME TIpH  (QOPMUPOBAHUHM  IPOJYKTUBHBIX  OPraHOB
3epHOO000BBIX M MACIUYHBIX KYJIBTYD.

57. OcHoBHble  (u3nOIOro -  OHMOXMMHYECKHE  IPOLECCHI,
OpoUCXOJAIIMe MpU  (OPMUPOBAHMHM  NPOJYKTUBHBIX  OpraHOB




OBOIIIHBIX U IJIOAOBO-ATOAHBIX KYJIBTYDP.

58. OcHoBHble  (uU3MOIOTO -  OHOXMMHUYECKHE  IPOLECCHI,
MPOUCXOIAINE TPU (POPMHUPOBAHUHU KapTO(EIs U KOPHEIUIOIOB.

59. BrnusHHEe TPUPOAHO-KIMMATHUECKHX (PAKTOPOB, IOTOIHBIX
YCIIOBUM M MUHEPAJIBHOIO NUTAaHUS HAa MU3MEHEHHUE KadyecTBa ypOrKas
OBOILHBIX U IUIOA0BO-ATOJHBIX KYJIBTYP.

ymemp:

- onpeodensimv  3A8UCUMOCMb  (PU3UOTOSUYECKUX NPOYecco8 Om
BHYMPEHHUX U BHEWHUX (PaKmopos cpeobl; UCNONIb308AMb NPUHYUNBL
Gdopmuposanus  GenUUUHLL U KAYECMBA  YPOH#CAs ~ OCHOBHBIX
CeNbCKOXO3ANUCMBEHHBIX KYIbMYp OJIsl pelerHus cmanoapmuelx 3a0ay
Ha OCHOBE U3UO0N020-OUOXUMULECKUX 3AKOHO8 U NPABUI

noJjibzoeamuvcA opearnorenmudecKkumu u buOXUMUYECKUMU
noxkasameuiamu 6 npoyecce HNnpocHO3UPOBAHRUA Kadecmedad Ypoorcast,
onpedeﬂﬂmb HCUBHECNOCOOHOCb pacmumeilibHblX mKanell, ucxoos us
BO3MONCHOCMIU ocyuecmeleHusl 6 HUX x00a gbu3u0ﬂ020-
OUOXUMUYECKUX npoyeccoe

1. MexaHu3Mbl TIOCTYIUICEHHS BelIeCTB B KJIeTKy. CTpoeHue u
3HaUYCHHE MEeMOpaH.
2. Tloctymienne  BoAbl B KJIETKM  KOpHS.  Meponpusarus,
HaIlpaBJIEHHbIE HA ONITUMU3ALMIO 3TOTO IpoLecca.
3. MeTtompl onpeeneHrss MHTEHCUBHOCTH (POTOCHHTE3A.
4.YupaBieHue TeHEPAaTUBHBIM pAa3BUTHEM M CTapeHUEM B C.-X.

npaktuke. Ilytm peryaumpoBaHus CBETOBOTO, TEMIIEPaTypHOTO,
BOJHOT'O ¥ MHHEPAIbHOTO PEKHUMOB.

5. [Iornmomenue wnoHOB w3 moYBBL. WX mepenBuxeHue u
nepepacnpezesieHue no pactenuro. Peyrunuzanus.

6. MexaHU3MBI IMOCTYIICHHA 3JICMEHTOB MUHCPAJIBHOI'O IMTAaHHSA B
pacTCHUA.

7. 3aCYXOYCTOﬁqHBOCTB. MeTtoabl JUAarHOCTUKH (1)I/I3I/IOJ'IOFI/I‘ICCKOI"O
COCTOAHUA paCTCHI/Iﬁ IIpu JEHUCTBUH 3aCyx.

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

9.ITna3monus. Jemnasmonus. AncopOuus, (onpenenenus). Ilpu kakux
YCIOBHSX U KaK IMPOUCXOJIAT 3TH SIBICHUSL.

10.  TepmomumHamuueckue  OCHOBBI  BOJ0OOMEHa  (BOIHBIN,
OCMOTHYECKHI, MATPUYHBIN MOTSHIIUAT, TOTSHIIUAT JIABJICHHS).

11. TIlocrymnenue BOAbl B  KJIETKM KOpHA. MeponpusiTus,
HaIIPaBJIEHHbIE Ha ONTHMHU3ALIMIO 3TOTO MPOIECCa.




12. TlepenBukeHue BOJBI B CUCTEME IOYBA-pacTeHHE-BO3AyX. CHIlbl,
MIEpEIBUTAIOLINE BOLY IO PACTEHUIO.

13. CeroBast peakuus (OTOCHHTE3A.

14. TemuoBas peakuus (orocuHTe3a. bHOXMMHS — yCBOCHUS
yraekucioro raza C3-pacrenuit (mukin KaapBuHa).

15.®oTonepnoau3M pacTeHui.
16. Ilenro3odochaTHbII TUKIL.

17. AspoGOnas ¢aza apixanusi, XuMu3M. MeCTO OCYILIECTBJICHHS B
Kkietke. buonornyueckas posb.

18. AHa’poOHas ¢a3a JpIXaHHS, XUMH3M. MECTO OCYIIECTBICHHS B
Kkietke. buonornyueckas posb.

19. IlpeBpamenue oSHeprum mpu AbiXxaHud. OKUCIUTEIEHOE
dhochopummpoBanue.

20. [Ipyrue myTH OKHCIEHUS (TJIMOKCOJIATHBIN, MeHT030(h0oCchaTHBIIN)
WX B3aUMOCBs3b. Posib ApixaHusi B OMOCHMHTE3€ OENKOB, JHUIHIOB,
AMUHOKHCIIOT, HYKJIEMHOBBIX KUCJIOT U JP. BAXKHBIX COSIMHEHUH.

21. TlpupoaHbIe PEryIsITOPHI POCTA.

22. Wcnosb3oBanue (UTOTOPMOHOB W (DHU3HOJOTUYECKH AKTHBHBIX
COCJIMHEHUH B MPAKTUYECKOM IEITEIHLHOCTH YEIOBEKA.

23. IlpeBpaiieHue yriaeBOJOB M JKUPOB TPU IMPOPACTAHUU CEMSH.
depMeHTHI, y4acTBYIOIINE B ATUX MTPOIECCaX.

24. IlpeBpaieHue kpaxmaia U caxapo3bl B pacTeHuu. DepmeHTHI
peBpaIeHHS.

25. Bnusaue  Mereo(akTOpoB  Ha  CTENEHb  IMOBPEKICHUS
PacTUTEILHOCTH BPEAHBIMH T'a3aMH.

Pacuernbie 3a1anus u cutyauuonuble 3agaun (OIIK-1 sr1adems:

- COBPEMEHHbIMU MemoOaMU UCCLe008aHUs U NONYYEHUs. UHpopmayuu 0 xooe Gopmuposanus
Kauecmea ypookcas, npuéMaMu NnoucKa Hoe6blx ceedeHuﬁ 6 06.726167711/[ qbus*uozzoeuu u 6MO.XMMMM
pacmeHuzZ, CBA3AHHbIX C NOJYyYeHUuem ypoacasi CefleKOXO,?}ZZZCH’l@eHHbl.X Kyniemyp 6blCOKO2cO
Kadecmed, COBDEMEHHbIMU MemodaMu ucczzedoeaHuﬂ u nojaydernus qubopMauuu o XOO@
qbus*uozzoeuqecmtx npoyeccos 6 pacmumejlbHOM OpcaHUsIMe, HaBblKamu 06pa60m7<u U anamiuza
noayuyaemsvlx IKCnepumMermajlbHblx aaHHbZX)

| ®usuonorusi u GMOXMMHA PACTUTEIBLHON KJIETKH

1. M3 xopHemioja KpacHOM CBEKJIBI BBIPE3AIM JIBA KYCOUKa, KOTOPBIE IOCIE TIIATEIBHOIO
MPOMBIBAHUS IOMECTUIIM B MPOOUPKH C BOJONH KOMHATHOW TemmepaTypsl. B onHy u3 npobupok



nobasuiu 5 kamens xiaopodopma. KakoBa Oyner okpacka BoJibl B mpoOupkax yepe3 30 MuH mocie
Hayvasa onbiTa? Kak 0OBsICHUTH MOTYUYECHHBIN PE3ynbTaT?

2. OrTxkaThli W3 TKaHU PACTEHUS KJICTOYHBIH COK, TMOMECTHIM HA MPHU3MYy pePpakToMeTpa.
Ilokazarens npenomuenuss cocrasun 1,3575. Temneparypa 20°C. KakoBa BenmduHa
OCMOTHYECKOTO TIOTEHIMaJda KIeTOYHOro coka? Mcmonp3oBarh TaOnMIly —oOmpeneseHHs
KOHIICHTPAIIUU Caxapo3bl U OCMOTHYECKOTO MOTEHIIMAJIA TIO MOKAa3aTEeI0 MPEIOMIICHUSI.

3. PacTtBOpBI, UMetomue ocMotrueckue noteHmuansl -0,1 u -1,2Ml1a, BeI3Banu 1mia3mMosn3 KIeToK
WCCIIeTyeMOl TKaHU, a B paCTBOPE, OCMOTHYECKHE MOTEHIMAIBI KOTOphIX -0,6MIla u -0,8 Mlla
I1a3Moiu3a He 0p110. UeMy paBeH 0CMOTHYECKUN TOTEHITHA KIETOYHOTO COKAa JAHHOU TKaHH?

4. Tlouemy 3eleHBIC JTUCThS OBOIIHBIX PACTCHHM ITOCIIC BAPKU MPUOOPETAIOT XapaKTePHYIO OypyIo
okpacky? OOBSICHUTH, YIUTHIBAsI U3MEHEHUE TIPOHUIIAEMOCTH MEMOpaH.

Il Boaublii peskum pacrenuii

1. JlepeBo ¢ MIOMANbIO MHMCTOBOM ToBepxHOCTH 12 M2 mcmapuio 3a 2 gaca 3 kr Bogel. Uemy
paBHA MHTEHCUBHOCTH TPAHCIIUPAITUN?

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

3. Y HEKOTOPBIX KOMHATHBIX PACTCHHWM HE3aJI0Jr0 TMepes JAO0KJIeM MOSBISIOTCS Kalluld BOJBI HA
KOHYMKAaX JUCTheB. Kak 0OBACHUTH 3TO siBIeHUE?

4. Berka uBHI OblIa Cpe3aHa C JepeBa, MOCTaBjeHa B 0OaHKY C BOJOW M 3aKphITa CTCKISHHBIM
KoJimakoM. byzaer nmu HaOmrogathes TyTTanus y 3Toi BeTku? O0bsicHUTE.

5. ¥V Kakoro pacTeHusi ”HTECHCUBHOCTbh TPAHCIIMPALIMU BBILIE: Y PACTYIIErO B TEHU WM HA SPKOM
costHeuHOM cBeTe? OTBET 00OCHYMTE.

6. 3a BereTalMOHHbBINA NIEPUOJ] PACTEHUA HAKOMUIM 2,1 KI CyXOil OpraHM4eCcKOW MacChl, UCTIApPUB
npu 3ToM 525 Kr BoAbl. HaliTu poAyKTUBHOCTH TPaHCIIUPALIMH.

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

8. IIpoIyKTUBHOCTH TpaHCIHPALMH HEOOXOJAUMO OINpEAENUTh, 3HAs, YTO TPAHCIUPALUOHHBIN
ko3 durment cocraBui 400 mi/T.

9. HakonmB 10 Kr cyXxoro BeIlIECTBa, JIEPEBO 3a BETETAIMOHHBINA MEPUOJ UCHAPUIIO 2 T BOIBI.
Uemy paBeH TpaHCTIUPAIMOHHBINA KO3 PuImeHT?

111 ®doTocunres

1. Kak O0OBACHHTH pa3HylO OKpacKy CIHMPTOBOM BBITSKKM W3 3€JIE€HOr0 JIMCTa NpHU
paccMaTpUBaHUU €€ B POXOAIIEM U OTPAKEHHOM cBeTe?

2. JIBa OMHAKOBBIX JHMCTA BBLACPKUBAINUCH TPU JHS B TEMHOTE, a 3aTeM ObUIM OCBEILIEHBI B
TE€YEHHE 2 YacOB MEPBBIN JUCT KPACHBIM, BTOPO — JKEITHIM CBETOM OJUHAKOBOW MHTEHCUBHOCTH.
V kakoro yucra Oyaet 6ojiee BEICOKOE cosiepkanue kpaxmana? Kak 310 00bacHUTH?

3. Kak 00bsicCHUTh IpekpaleHre GOTOCHHTE3a y CPE3aHHOT0 U MMOCTABJICHHOTO B BOAY JIUCTA MPHU
caMbIX OJJAarONPUSATHBIX BHEIIHUX YCIOBUAX?

4. V Kakux W3 NEPEUYUCICHHBIX PACTEHMM, MIIEHUIBl WM KYKypy3bl, JOJbIIE IPOJUIUTCS
(oTOCHHTE3 IPU MOHMKEHHOM COJEP)KaHUU YIIIEKHCIIOro ra3a?

5. UeM oTiauyaercs CHEKTPAJbHBIM COCTAaB COJIHEYHOI'O CBETA, KOTOPBHIM MAJaeT Ha JIMCTbS
PacTeHH OT CIIEKTPAJIBHOTO COCTaBa CBETA, MPOLIEALIETO YEPE3 JIUCT?



6. Uto Takoe KBaHTOBBIM pacxoJl U KBAHTOBBIN BBIX0J (oTocuHTe3a? UeMy paBeH TEOpeTUUECKUIA
U IPAKTUYECKUN KBAaHTOBBII BBIXO[?

7. Tlo ypaBHeHHMIO (POTOCHHTE3a pPACCUUTAWTE MHHHUMAIBHBIA KBAHTOBBIM pacxoj B CHUHEH W
KpacHOM 4acTsIX COJIHEYHOTO CIIEKTpa.

8. B TeueHue rosaa Bce pacTeHus cBs3bIBalOT Ha 3emiie B mpouecce poTocunTesa 1,75x1011 TonH
yraepoza. CKoJIBKO KUCIOPO/1a OHU BBIIEISIOT?

9. CKOJIBKO OPraHMYECKOT0 BEHIeCTBA (B MEpecueTe Ha IIIFOK03Y) HAKOMUT PAacCTeHUE KyKypy3bl 3a
CBETOBOM AeHb (18 1), ecnu cpenHsist HHTEHCUBHOCTH poTocuHTe3a coctaBisier S0 mr CO2 Ha M
/aac, TIOIIAb THCThEB 2,5 M2, HOTEPH OPraHUYECKOTO BENIECTBA Ha AbixaHue 7%? Jlomyckaercs,
gyTo 1 T caxapa oOpa3zyercs npu ycoenuu 1,5 r COo.

IV Apixanue

1. Hekotopeie cuuTaroT, 4TO BPEAHO OCTABJIATH I[BETHI Ha HOYh B KOMHATE, TaK KakK OHH
MOTJIOMIAIOT KHUCJIOPOJ, HEOOXOMUMBIA ISl JbIXaHUs 4eioBeka. UToObl OTBETUTH Ha BOMPOC,
HACKOJIbKO 000CHOBAHO 3TO MHEHHE, TOJICYUTANTE, O KaKOW BEITWYMHBI CHU3ZHUTCS COJCpKAHUE
O2 ipotHB 06619HOTO (21% MO 06BEMY) B BO3LyXe KOMHATH 066eMoM 45 M2 B Tedenuem 10 dacos
3a CUET JIbIXaHUs PACTEHUH, UMEIOIIHNX OOIIYI0 MacCy 2 KI' U CPEIHIOI0 HHTCHCUBHOCTH JIbIXaHUS
12 mi1 Oz Ha 1 KT B CYTKH.

2. 3enenplii mUCT Ha cBery npum Temmepatype 25°C wmHTeHcMBHO Torsoman CO»z, a mpu
noBbimieHUH  Temriepatypbl A0 40°C nHauvan BeigensaTh COz. Kak 0OBSCHUTH OTMEUEHHOE
M3MEHEeHHe ra3000MeHa aucra?

3. IloueMy MHTEHCUBHOCTb AbIXaHUSA KIyOHEW kapTodemns pe3ko, MOBBIIIACTCS MPU MOHWKEHUU
Temnepatypsl ot 3 a0 -1°C.

4. X¥MHYECKUM COCTaB KOPHEBBIX BBIICICHU?

5. JlpixarensHbiit ko3 duiuent pasen 0,7. Kakue 3anmacHple BemecTBa (yrieBoAbl, OPraHUuECKHUe
KHUCIIOTBI, O€JIKH, KUPbI) UCTIOIb30BAINUCH IPH JbIXaHUN?

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

7. Uto takoe neixarenbHbIil ko3 dunuent (/IK). Kakoa cBsa3p apixaTenbHOro KoddhduiImeHTa
(IK) ¢ mpupomoii mpixareabHoTo cyocTpara? KakoB sHEpPreTHUeCKUi BBIXOJ B 3aBUCHMOCTH OT
BeanunHb! JIK.

V Poct 1 pa3BuTHE pacTeHH

1. ®uznonoruveckre NPUIMHBI OCEHHETO JINCTONAa Y IePEBbEB YMEPEHHOM 30HBI.

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

3. MHorna Ha sS00OHSAX HapsAy C IUIOJaMH MPaBWIHHONW (OPMBI pa3BUBAIOTCS HECUMMETPHUYHBIE
sa0moku. Kak 00BSICHUATE 3TO sABIEHUE?

4. Y nByX pacTeHUU TMOJCOTHEYHUKA OBIIM cpe3aHbl BEPXYIIKH CTeOel, mocie 4Yero Ha
MOBEPXHOCTh Cpe3a OJHOTO U3 ATHX PACTEHHI HAHECIH MACTY, COACPKAIIYI0 UHIOIHIYKCYCHYIO
kucnoty. Pacmyctares nmu y 3THX pacTeHUi nazyirHbie mouku? Kakoil BEIBOJ MOXKHO c/ienaTh Ha
OCHOBAHMH 3TOI'0 OIbITa?

5. [loueMy 03uMBIE COpTa 371aKOB HE IBETYT, €CITU UX MOCEATh BECHOM?
6. Kakum 00pa3oM MOKHO JIOCTHTHYThH OTIaJICHUS JINCTHEB Mepe yOOpKOU MI0a0B?



7. Kakumu arpoTeXHUYECKUMU IPUEMaMU MOKHO BJIMATH HA POCT U Pa3BUTUE PACTECHUIT?

8. CpaBuuth Qenonornyeckue (aspl u dTanbl opranoreHe3a no @. Kymepman. Pacrenue
Haxoautcs Ha [X sramne. Kako#i (a3ze pa3BUTHS 3TO COOTBETCTBYET?

9. Cox xaprodensi, BBIIEPKAHHOTO B TEYEHHUE HEACIM IpPHU HU3KUX TEMIIeparypax HMel
nokaszarenb mpermomsieHuss 1,3409, a cok Takoro ke Kkaprodens w3 xpanwimma 1,3359.
Onpenenure OCMOTUYECKHE MOTEHLMAIbl COKA U OOBSCHUTE NPUYMHY TAaKUX U3MEHeHui. Jlis
OTIpeIeTICHUS UCTIONB3YUTE pePPaKTOMETPUUECKUE TAOTHIIBI.

10. C 20-neTHero Tomojs cpe3aHbl YEPEHKH; OAUH y OCHOBAHMS, APYroMl W3 cpelHedl 4YacTu
KpoHbl. Kakoil U3 HUX JIydine yKOpeHUThCS ¥ ObICTpee MepeiieT K IBETEHUIO?

11. TpebOyercs yckoputrh o0Opa3oBaHME KOpHEH Ha uYepeHKax uepHoM cMopoausbl. Kakue
CTUMYJISITOPBI POCTa IPU ATOM ciieyeT NpuMeHnuTh? O0oCcHYMTE OTBET. 4

12. Jlna cemMsiH NETPyHUIKH U celblepes TpeOyeTcsl MOBBICUTH SHEpruio mnpopacranusd. Kakue
CTUMYJISITOPBI POCTA IPU ITOM clieyeT NpuMeHUuTh? OOOCHYHTE OTBET.

VIl MuHepainbHOe NUTAHHE PACTeHMIT

1. Tlouemy opranudeckue yaoOpeHUs pPEKOMEHIYeTCS BHOCUTh B OOJIBLIMX J103aX M 3a0JIr0 JI0
rocesa’?
2. HepocTaTtok Kakoro 3JIeMEHTA MPUBOJIUT K OCIIM3HEHUIO KJIETOK pacTeHni? C yeM 3To CBsI3aHO?
3. UeM OOBSICHUTH OTpHUIATENIbHOE JeicTBHE U30BITKA a30THBIX YHOOpeHUuN Ha ypokail
kaprodens?
4, Kak BBIpacTHTh pacTeHHe Oe3 MOUYBBI, U KaKWe yCJIOBHUSA MPH 3TOM HEOOXOAMMO COOIIONATH.
[IpuBeauTe mpruMepsl OCHOBHBIX PELIETITOB MUTATEIbHBIX CMECEH.
5. KakoBbl 3aKOHOMEPHOCTH «II€PBUYHOTO» MOTJIOLIEHUS MHUHEPAIbHBIX 3JEMEHTOB KOPHEBOM
cuctemoii (B mepsbie 10-30 MUH) ¥ TOTJIOMIEHHSI TIOCIIEAYIONIETO (yIsiimerocs yacamu). Yto Takoe
«CBOOOJIHOE» MPOCTPAHCTBO U IMOYEMY €TI0 Ha3bIBAIOT «KAXKYIIUMCSI»?
6. Kak ycranaBnuBaercsi HEOOXOJUMOCTh TOTO HJIM HMHOTO 3yieMeHTa? B uem cyTh mpaBuia
HezamenuMoctu? [louemy 0. JInbux chopmynnpoBai 3aKOH «BO3BpaTa»?
7. B mecuanbIx cocynax cMmech [enbpurens B nmepBoM BapuaHTe MoJiHas, BO BTOPOM Takas ke, HO
BMecTo Ca(NQOs), BHecen CaSOs, B TpetheM KCI 3amenen Ha KNO3. KakoBbel OyayT pe3yabTaThl
BBIpAILIMBAHUS PACTCHUI?
8. [loueMy moromeHne MUHEPAIbHBIX AIEMEHTOB UMeeT u3bupaTenbHblil xapakrep? [Tokaxute
3TO Ha IpUMepax.
9. Cxonbko cynepdocdara (coaepxxanue pochopa B HeM 7%) HEOOXOIUMO BHECTH HA OTIBITHYIO
NeNAHKY 5 M? uTo6bI KonuuecTBo Gocdopa B pacueTe HA Ta COCTABIANO 14 Kr?
10. ITouemy yepeniku JUCTHEB YACTO COAEPKAT OOJIbIIIe HUTPATOB, YEM CaMH JUCThs? M mouemy
3(pPEKTUBHO UCTIONB3YIOIINE HUTPAThl HYXXAAIOTCS B MOJIUOeHE?
11. Kakoif MO>XHO clienaTh BBIBOJ IO Psily pacTEHUH, HE JArOIIUX MOJIOKUTENIBHYIO PEAaKLUIO Ha
midennnamun B kpenkoil H2SOs (mocuHeHue) HecMOTps Ha TO, YTO MOYBA, I/Ie OHU PacTyr,
oueHb Oorara HUTparamu. HazoBute Takue pactenus. B uem ux oco6eHHOCTB?
12. B kunorpamme cyxoi Mmaccel CBeKJIbl cojepxkurcs 45 Mr 6opa. CKOJIBKO JTaHHOTO
MHUKpPO3JIEMEHTa BEIHOCUTCS C I'a, €ClId ypoxkaiHoCTh cBekIbl 350 1/ra? Bnaxknocts 30%.

VIl Ipucnocodienne U ycToHYMBOCTb pacTeHHIt

1. Kak O6’[>$ICHI/ITB, YTO XBOA COCHBI, BBIICPKUBAIOIAA 3UMOH MOPO3bI 10



-43°C, neToM TUOHET IPU UCKYCCTBEHHOM OXJIKICHHH 110 -8°C?

2. Yro Oosiee ormacHO sl paCTEHUIA: 3MMHUE MOPO3bI TN BECEHHHE 3aMOPO3KU? OOBSICHUTE.

3. Tlouemy y CeBEpHBIX PACTCHHI OOWMTAIONMMX Ha 3a00JIOYEHHBIX MOYBAX HMEIOTCSI MHOTHE
npusHaku kcepoputoB? Ilepeuncnure 3T NpU3HAKH.

4. OCHOBHBIE ITyTH NOCTYIICHUS IECTULIMIOB B PACTEHHUS.

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

6. [IpsiMmoe 1 KOCBEHHOE JEWCTBHE BHICOKMX TEMIIEpATyp HAa pacTEHUE.

7. Kakue BellecTBa B pacTEHUU B 3KCTPEMAIbHBIX YCIOBHUSX CIOCOOCTBYIOT BO3HMKHOBEHHUIO
3alUTHO-TIPUCTIOCOOUTENBHBIX PEAKIIH?

8. B uem paznuune (U3MOJIOTHYECKOTO JIEHCTBUS HA PACTEHUS MOBBIIMIEHHBIX M MOHMKEHHBIX
TeMIIepa Typ, BbI3bIBAIOIINX MOBPEXKICHUE U J1aXKe THOeb pacTeHuil?

9. Uro Takoe mpoliecc 3aKaiuBaHus pacTeHuii? Bce nu pacTeHus crocoOHBI K 3aKaJuBaHUIO?
Kakue ¢Qusnonornyeckue M3MEHEHUs, MPOUCXOJAIINE B IMPOLECCe 3aKalMBaHUS, MOBBIIIAIOT
YCTOMYMBOCTh pacTeHU K Mopo3y. [Touemy?

10. Metonpl ompeaeneHUs 3acCyXOyCTOMYMBOCTH pacTeHud. Meponpusartus mno Ooprde ¢
BpPEAHBIMU BIMSHUSIMH 3aCyXU Ha pacTEHUSI.

IX «®u3znonorus u 6moxumus popMuUpoOBaHHUS KauyecTBa YPO:Kas C.-X. KyJIbTyp»

1. [Ipu HEOMaronpUATHBIX MOTOIHBIX YCIOBHX IUIOXO 3aBsI3bIBAOTCS 106! Tpymin. Kakue
CTUMYJISITOPBl POCTa CJIEAyeT MPUMEHHUTh JJsl JIy4dllero 3aBsi3biBaHus Im10a0B? OOocHYyiiTe
OTBeET.

2. B cany rpymu HeoOXoIMMO CTUMYJIUPOBATh y JE€PEBHEB OOJiee paHHEE BCTYIUICHUE B
(a3pl TUIOJOHOLIEHUS M 3aKJIaJKH LIBETOYHBIX Mouek. Kakue perymstopbl pocTta cieayer uis
3TOoTO MpUMEHUTH? OOOCHYITE OTBET.

3. Jlyis yaydiieHus TOBApHOTO BHJAa COPBAHHBIX 3€JIEHBIX IUIOAOB JIMMOHA U anelbCHHA
HY)KHO MPOBECTU MX YCKOPEHHOE CO3pEBaHME U yilydllleHue okpacku. Kakue perynstopsl pocra
CIenyeT I 3TOTO MpUMeHuTh? OOOCHYHTE OTBET.

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

5. Tpebyercss moyiydyuTh HapTeHOKapHHUecKue IUIoAbl BUHOTpanga. Kakue CTUMYNSTOPHI
pocTa mpH 3TOM cienyeT NpuMeHUTh? OOOCHYHTE OTBET.

6. B mepuon Beretanmmu o3uMoil pxku HabOIOAaeTcs ycWIEHHBIM pocT crebneit. Kakue
CTUMYJISITOPBl POCTa CJENyeT MPUMEHUTb, YTOObl CHU3UTHh BEPOSITHOCThH MOJIETaHUS MOCEBOB?
O6ocHylTe OTBET.

7. Y s6moHN 10 yOOpKM yposkas HadMHAeTCsl omagaHue Ioa0B. Kakue CTUMYNISTOPHI,
pocra cienyeT MPUMEHHUTb, YTOOBI IPEIOTBPATUTH 3TO sBieHne? OOOCHYHTE OTBET.

Ipoueaypa oueHnBaHHs IK3aMeHA:
DK3aMEHAIIMOHHBI OMJIET COIAEPKUT TPH BOIpoca 2 TeopeTuueckux W 1 mpaktmueckuid. [lpu
MOJATrOTOBKE K CJaye SK3aMEHa PEKOMEHAYETCS IO0JIb30BaThCsl 3alUCSAMHU, ClIEJTaHHBIMH Ha
JEKIMOHHBIX U JTa0OPATOPHBIX 3aHATUSX, A Ta KE B XOJE CAMOCTOSTEIILHOW paboThl. DK3aMeH
MIPOBOJMTCS B YCTHOU (hopme, BKItoyaeT moArotoBky (30-40 MuH.), OTBETHI 00ydJaromerocs: Ha
TEOPETUUECKUE U MPAKTUUECKUE BOMIPOCHI, IO €0 UTOraM BBICTABIISIETCS OLICHKA.



Kpurtepun ounenku 3K3ameHna:
«OTJIMYHOY» BBICTABIISACTCS, €CIM OOYyJarOMIMiiCcs 00IaaeT TITyOOKUMHU U TIPOYHBIMU 3HAHUSMU
no  (Qusmomornm  pacTeHWi; TPU  OTBETe  MPOAEMOHCTPHPOBAN  HCYEPIBIBAOLICE,
[IOCJIEIOBATEIbHOE U JIOTUYECKH CTPOMHOE M3JI0KEHHME; pEellWwl 3ajady; IpPaBHIBHO
copMyIMpOBaT TOHATUS W 3aKOHOMEPHOCTH II0 BOIMPOCAM; HCIONB30BaT NpPUMEPHl U3
MIPaKTUKU; C/IEJall BBIBOJ 10 U3JIara€MOMY MaTepHay;

— OLIEHKA «XOpPOIL0» BBICTABIISAETCS, €CIM 00ydarolmuiics 001alaeT JOCTaTOYHO MOJIHBIM
3HAHMEM HM3y4yaeMOM TUCLMIUIMHBI, €r0 OTBET IPEJACTABIISIET I'PaMOTHOE H3JI0)KEHHE Y4eOHOTo
Marepuaga IO CYIIECTBY; OTCYTCTBYIOT CYIIECTBEHHbIE HETOYHOCTH B (OPMYIUPOBAHUU
MOHSATUN; TPABUILHO MPUMEHEHBI TEOPETUUYECKUE TOJIOKEHHUs, TTOATBEPKACHHBIE MMPUMEpPaMu;
c/ieTiaH BBIBOJI; JIBa BOIPOCA OCBEIIEHBI MOJHOCTHIO MM OJIMH BOMPOC OCBEUIEH MOJIHOCTHIO, a
JOpyroi MOBOJUTCS A0 JIOTMYECKOIO 3aBEpLIEHUS MPH HABOJALIMX BOIpOCaxX MpernojaBaTelis;
peuun 3anaqy;

— OILIEHKAa «yJOBJICTBOPUTEIBHO» BBICTABISAETCS, €CIM OOyJaromuiicss umeer ooOiue
3HaHMS OCHOBHOTO MarTepuaiga ©Oe3 YCBOGHHMS HEKOTOPhIX CYHIECTBEHHBIX IOJIOXKEHUI;
(dhopMyIUpyeT OCHOBHBIE TOHSTHS C HEKOTOPOM HETOYHOCTHIO; 3aTPYAHSIETCS B TPUBEACHUHN
MIPUMEPOB, MOATBEPHKIAIOLIUX TEOPETUUECKUE TTOJI0KEHHSI; OJIMH BOMIPOC pa3o0paH MOJHOCTHIO,
BTOPOM W 3ajiaya Ha4yaThl, HO HE 3aBEPIICHBI JI0 KOHIIA; ¥ TIPU TIOMOIIY HABOJAIIUX BOTIPOCOB
JOBOJISITCS 10 KOHIIA,

— OLEHKAa «HEYJOBJIETBOPUTEILHO» BBICTABISETCA, €CIM OOy4yalouiuiicss He 3HAaeT
3HAYUTENbHYIO YaCTh MaTepHaa; AOMYyCTUII CYyHIECTBEHHbIE OIIMOKU B MPOLIECCe U3IIOKEHUS; HEe
yMeeT BBIIEIUTHh TJIaBHOE M CAENaTh BBIBOJ; NMPHUBOJAUT OIIMOOYHBIE OIMpENeieHUs; HU OJUH
BOIIPOC HE PAaCCMOTPEH 10 KOHIA, HE MPUCTYNWI K PELICHHUIO 331a4M, HABOJSIINE BOIIPOCHI HE
IIOMOTAfOT.

KoMmiekT 3ajanuii 1J1d DK3aMeHa:
®denepalibHOE TOCYAapCTBEHHOE OI0KETHOE 00pa30BaTEIbHOE YUPEKICHHE BBICIIETO
o0pa3zoBaHus
«l"ocynapcTBeHHBIN arpapHblii yHUBEpcUTET CeBEpHOTO 3aypalibsi»
HNHCTUTYT ATpOTEXHOJOTHYECKUIA
Kadenpa OO0mieit 6nonorun
VYueOnas aucuunianHa Ousnonorus pacreHuit
[Io wnanpaBneHuto «TeXHOJOTUS TPOU3BOJACTBA M MEPEPadOTKH CENbCKOXO3SHCTBEHHON
PO TyKIIMH»
[Ipoduns «TexHonaorus Mpou3BOACTBA U EPepabOTKU CENbCKOXO03SHCTBEHHON MTPOIYKIIUN»
Dk3aMeHaIMOHHEIH Ouiet Ne 1

1. Xwumuueckuil cocras, CTpyKTypa U (yHKIIMH KJIETOYHON CTEHKU PAaCTeHUH.
2. MexaHU3MBbI IOCTYIUIEHUS JIEMEHTOB MUHEPAJIbHOTO MUTAHUS pACTEHUIA.
3. TlouemMy MWHTEHCHBHOCTb JbIXaHMs KIyOHed KapTodens pe3Ko, TIOBBIIIAETCS IPH
MOHWXEHUHU TeMIiepatypsl oT 3 10 -1°C. O6ocHyiiTe OTBeT.
Cocrasun: K.B. Mowuceesa / /«» 2022 r.

3aBenytomuii kadeapoit A.A. Jlsmes / [ «» 2022 r.
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