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ITacmopt
(oH/1a OLIEHOUHBIX CPEACTB
Haripas/ieHue 1oArotosku: 35.03.04.-ArpoHomus
HOucrtpnmza: Pusnonorust i OMOXVMUS pacTeHUH

HavMeHOBaHMe OLIeHOUHBIX CPe/ICTB
No Kontposnpyemesie KonTtponvpyemsie TIpyrHe OLieHOUHBIE CPe/iCTBa
i JUJAKTUUeCKUe eJUHULIbI | KOMIeTeHUMH (Wu TecTsl,
WX YaCTH) KOJI-BO
saamit BUJ] KOJ‘I-BOU
3a/laHu
KJieTka - Kak CTpYKTYpHas 3awmmra 10
1 DyHKI[MOHATbHAs OIIK-1 nabopaTopHBIX
1 |egyHMIIA PACTUTELHOTO 20 pabor
opraHusma. Kosnoksuym. 12
TectupoBaHue
DOoTOCHHTE3 — KaK OCHOBA 3amumra 10
) [IPOIYKIIMOHHOTO OIIK-5 20 nabopaTopHBIX
[poiiecca. pabor.
TecTupoBaHue.
bIXaHWe pacTeHUHN. 3arura 8
OLTK-5 nabopaTopHBIX
3 20 pabor.
TecTtrpoBanue.
KosnokBuym 10
BonHblli 0OMeH y 3ammra 5
pactenui. [lornouieHuve nabopaTopHBIX
BO/Ibl PACTEHUEM. pabor.
[TpaHcrnivpanus u eé OTIK-5 Perenue 3azau. 12
4  |peryavpoBaHuUe. 20 TectrpoBaHue.
O PeKTUBHOCTD KosokBruym
VICT10J/Ib30BaHus BOJIbI
Ce/IbCKOX0351MCTBEHHBIMHU
KYy/IbTYPaMH.
KopHeBoe nuTaHve 3aiura 7
[DacTeHUN. nabopaTopHBIX
c OITK-5 50 pabor,
KommnsroTepHoe
TeCTUPOBaHUe. 8
KosnokBuym 15
PocT 1 pa3BuTtHe OIIK -1 3aiura 10
6 |pacreHuii. PocT u ero OIIK-5 20 nabopaTopHBIX
peryasius. pabor.




Pemntenue 3amau 2

Pa3BuTHe pacTeHUN U HMBY/.3a/laHKe.

(bopMHpOBaHKe ypoyKasl. OIK -1 2
7 OIIK-5 20

A aniraiys v TecTtupoBaHue

VCTOMUKBOCTb. OIIK-1 CemuHap 30
8 [Dusuonornyeckue OIIK-5 50

OCHOBBI (HOPMHUDPOBAHUS

oXxast
Bcero: 210 155

1 OILIEHOYHBLIE MATEPHAJIbI, HEOBXOJUMBIE JIAOIEHKN 3HAHUNA,

YMEHUII W HABBIKOB JIESAITEJIbHOCTUB ITPOIIECCE

MVICIIATL/TUHBI

OCBOEHUA

Mopynb 1.KneTka - Kak CTPYKTYPHasl ¥ QYHKIIMOHa/IbHAsA eAMHULIA PACTUTEIbHOI0 OpraHu3Ma.
Ta6mna 1 — dopMupyembie KOMIETEHLIUN

Kog 1 HaumeHOBaHMe KoMIleTeHLIMM | Koz v HariMeHOBaHWe UHAWKATOpa OneHOYHBIE
JNOCTW)KeHUs] KOMITeTeHLUN MaTepuasbl 1
(yacTu KOMIIeTeHL1N) cpefCTBa
OIIK-1. CrniocobeH pewats | U/-1 [IpoBOAUTMArHOCTHUKY 3awumra
TUIIOBbIE 3a/lauy | MOBPEXAEHUs] PAaCTUTE/IbHOW TKaHU nabopaTopHbIX
ripoecCOHaNBbHON  [IeSITe/TbHOCTU | TI0 YBEeJTMUEHUI0 ee TIPOHULIaeMOCTH. pabot
Ha OCHOBe 3HaHWW OCHOBHBIX | Omnipegenser JKU3HEeCrocobHocTh | TecTrpoBaHue.
3aKOHOB MaTeMaThUYeCKHX, | CeMsH o OKpalvBaHuio | KonnokBuym.
eCTeCTBeHHOHAayUHbIX Y | LIUTOI/Ia3MBl.
ob1enpodeccuoHambHBIX
JUACLIUTIIUH C TpYMeHeHreM
VH(OpMaLMOHHO-
KOMMYHHKAI[MOHHBIX T€XHOJIOTHH;
Mopyab 2.D0TOCUHTE3 — KaK OCHOBA MPOAYKLIMOHHOTI'O MpoLiecca
Tab6smna 2 — dopMupyembie KOMIETEHI[UH
N-1.13yuaet XUMUUecKue | 3alura
CBOMCTBa ITUTMEHTOB JIUCTA nabopaTOpHBIX
IIpoBoAUT KOJIMUECTBEHHOE pabor
OIIK-5.Crioco6e K yuacTiio s orpeiesieHue Xa0popusia u KowmrnbrorepHoe
KapOTHHA B TKaHX TeCTUpOBaHHe
MPOBEJIEHUM SKCITePUMEHTAIbHBIX .
. CebCKOXO35IMCTBEHHBIX U
VICC/IeIOBaHUU B
. JIeKOPATUBHBIX KY/IbTYD
npodeccroHaIbHOM /1eATeTbHOCTH
N 1-2.0mnpepenseT MHTEHCUBHOCTb | 3alljdTa
Y IPOAYKTHBHOCThL (POTOCUHTE3a nabopaTOpHBIX
Pa3/INYHBIX CeTbCKOXO3SIMCTBEHHBIX | paboT
Ky/JbTyp. IIpOBOAUT KOHTPO/IB 3a Kosnoksuym

(hopMHpOBaHNEM ypO>Kasi.




Mopayas 3. [pixaHue pacTeHUMN.

Tabmna 3 — dopmupyembie KOMITETEHL[UH

NA-1. Vicnonb3yeT KjiacCuueckue U | 3aljura
COBpeMeHHbIe MeTO/|bI nabopaTopHbIX
VICC/IeJ0BaHUs B arPOHOMMUU. pabot
OmnpegensieT UHTEHCUBHOCTD TecTrpoBanue

OIIK-5.CriocobeH K yuacTHIO B
[bIXaHMs B TKaHSIX Pa3/IMUHbIX

NPOBeJIeHUU SKCIepYMeHTa/IbHbIX N

. CeJIbCKOXO35IMCTBEHHBIX KY/IbTYP U
WCCeJOBaHUM B .
. JibIxaTenbHbIMKO3(hGULIEHTB

rpodecCcroHabHOM /leATeTbHOCTH
TKaHSX NIPOPacTaroLuX CeMsH
N 1-2. OuenrBaet - GOTOCUHTE3 U KosnokBuym.
JpIXaHue, KakK OCHOBA
NIPOAYKLIMOHHOTO IIpoLiecca.

Mopyns 4.BoaHblil 00MeH y pacteHui. [1orolieHre BoJbl pacTeHUEM.

Tabmna 4 — opmupyembie KOMITETEHL[UH
NA-1. Ilox pyKoBOACTBOM 3auura
crieriiaicTa 6osiee BEICOKOH 71ab0paTOPHBIX
KBa/IM(PUKALMY y4acTByeT B pabor.
TIPOBeJIeHUU SKCIIepUMeHTa/IbHBIX TecTrpoBanue

OIIK-5.Crioco6eH K yuacTHIO B
TPOBe/IeHUH IKCTIepUMEeHTaTbHbBIX
HCCie/IoBaHUH B
npogeCcCMOHa/ILHOM JesiTeTbHOCTU

WCC/IeJOBaHUM B 00/1aCTH
arpoHomuu - OripefiesnsieT
VHTEeHCHUBHOCTb TPaHCIMPALUU U
OTHOCHTEJIbHYIO TPAaHCIUPALUIO C
MOMOLLIbI0 TEXHUUECKUX BECOB.

N/I-2.-OtieHuBaeT BOJHBIN 00MeH

Pemienne 3amau

pacTeHuH. Kosnnoksuym
Mopayab 5.KopHeBoe MUTaHUe PaCTeHUN.
Tabmuna 5 — opmupyembie KOMITETEHL[UH
N[-1- Vcnionb3yeT Ki1accuyeckue U | 3alura
COBpeMeHHbIe MeTOo/[bl | 1abopaTOPHBIX
WCCTe[JOBaHUsT B arpoHOMUM - | paboT
OIIK-5.Crioco0eH K y4acTHIo B OoCBauBaeT MeTOJ, UCKYCCTBeHHBIX | KoMrbroTepHoe
MIPOBEJIeHUM SKCIIEPUMEHTA/IbHBIX | KYJBTYP. TeCTUpOBaHue
1CC/ie/JoBaHu B
npoceccuoHanbHOM fesiteibHOCTU | VIJT1-2. OripepiesnisieT 30/IbHbIE 3aiura
3/1EMEHTBI PaCTeHHUH U IPOBOJUT nabopaTopHbIX
BU3Ya/bHYIO JUaTHOCTUKY pabor.
TIPU3HAKOB T'OJIOZIAHUS PAaCTEeHUH. Konnoksnym

Mogayns 6. PocT 1 pa3Butre pacteHui. PoCT U ero perynsmus.




Tabmna 6 — dopmupyembie KOMITETEHL[UH

OIIK-1. CriocobeH pemiatb
THUTIOBbIE 33/]au
ripodecCMOHa/IbLHOM JesiTeTbHOCTU
Ha OCHOBE 3HAaHMI1 OCHOBHBIX
3aKOHOB MaTeMaTHUeCKuX,
eCTeCTBeHHOHAYUYHbIX U
o61ernpoheccuoHaTbHBIX
JUCLIUIJIMH C IpUMeHeHreM
VH(OpMaLMOHHO-
KOMMYHHUKAI[UOHHBIX T€XHOJIOTHH;
OIIK-5. CriocobeH K y4aCTHIO B
TIPOBE/IEHUH IKCIIePUMeHTaTbHbBIX
1CC/IeJOBaHMI B
ripodecCcOHa/IbLHOM JiesiTeTbHOCTU

NA-1. Tlog pyKoBOACTBOM
crierfuanicTa 6osee BBICOKOM
KBa/IM(PUKALIMY YUaCTBYET B
MIPOBEIEHUH
9KCTMepUMEHTAIbHbIX
HCC/IeJOBAaHUM B 00/1aCTH
arpoOHOMUU — TIPOBO/TUT
JIMArHOCTUKY TTUTAHUS PaCTeHUM
B TIOJIEBBIX YCJIOBUSIX.

3awumra
nabopaTopHbIX paboT.
PerieHue 3agau

Mopayab 7.AfganTanusi U yCTOMUMBOCTb.

PU3M0I0rMUYeCKHe OCHOBLI CbODMI/IDOBaHI/IH YDPOXas

Tab6mmna 7 — ®opMupyembie KOMIETEHLIUN

OIIK-1.Cnioco6eH pemiaTh TumoBbie | U/I-1. Vicrionb3yeT 3auura
3a/jau¥ NpodeccroHanbHOM K/lacCUUecKre U COBpeMeHHbIe WNuauBuayanbHOro
JlesiTe/IbHOCTU Ha OCHOBE 3HaHUI MeTO/Ibl UCCTIeJOBaHUs B 3a/jaHust
OCHOBHBIX 3aKOHOB arpoOHOMUU — MTPOBOJUT OLIEHKY
MaTeMaTUUeCcKux, BeCeHHero COCTOSIHUS 03UMBbIX
ecTeCTBeHHOHAYUHbIX U KY/IbTYD

o61ernpoheccoHaTbHBIX

JUCLIUIIMH C IPUMeHeHreM

MH(pOPMaLMOHHO-

KOMMYHMKAL[MOHHBIX TeXHOJIOT1ij;

OIIK-5.Crioco6eH K y4acTHio B

TIPOBE/IEHUH IKCITepUMeHTaTbHbIX

1cC/le/JoBaHUH B

npogecCMOHa/IbLHOM JesiTeTbHOCTU

Mopynb 8.Pa3BuTHe pacTeHU U (JOPMUPOBAHKE YPOXKasl.

Tab6ma 8 — dopmMupyembie KOMIETEHI[UH

OIIK-1.Crioco6en pemmats Tunossle | M/I-1. ObcyxaeHne TectupoBaHue
3a/lauu TIpodeccuoHabHOU busnonornueckuxocobeHHoctert | CemuHap

JieATeIbHOCTA Ha OCHOBE 3HAHUM
OCHOBHBIX 3aKOHOB
MaTeMaTHYeCKuX,
eCcTeCTBeHHOHAyYHBIX U
ob1mernpoheccuoHaTBHBIX
IQUCIATUTUH C IPUMEHEHUEeM

MPO/IYKLIMOHHOT O TIpoliecca
OCHOBHBIX
Ce/IbCKOXO03SIUCTBeHHBIX

KYJIbTYP




VH(OpMaLMOHHO-
KOMMYHUKAL[MOHHBIX T€XHOJIOTH;

O11eHOYHbIe MaTepHaJIbl M CPeACTBa /ISl NPOBepKH C()OPMHUPOBAHHOCTH KOMIIETeHI[HI.
Mopayab 1 - KiieTka - Kak CTPYKTYPHasi M ()YHKIIMOHA/IbHAA eJMHUIIA PAaCTUTE/IbHOI0

Opra”Husmad

Bomnpocsl Asist 00CyKAeHNs IPH 3aIUTe J1a00paTopHbBIX padoT:

1. ®wusmonorusi pacTeHU — TeOpeTHUeCKass OCHOBA MHTEHCHUBHBIX TEXHOJIOTHI BO3/e/bIBAHUS
CeTbCKOXO035HCTBEHHBIX KY/IbTYP.

. DTanbl pa3BUTHS PU3HOTIOTUN U OMOXUMUY PACTeHUN KaK HayKH.

. CBs13b (pU3MOIOTHUN PaCTeHUM C JPYTUMU JUCLIUTITMHAMHU.

. 3afaun (pU3MONOTMY PaCTeHUM Ha COBpEMEHHOM JTarle.

®DU3NKO-XUMUYeCKHe OCHOBbI SHEPTeTUKU PACTUTETHbHOM KIIeTKH.

. CTpyKTypHast OpraHu3aLysi paCTUTe/TbHOU K/IeTKH.

. ®yHKIMOHAMbHAs OpraHU3alysl paCTUTeTbHOU KITIeTKH.

. Cocrag, cTpoeHue ¥ (pr3nooruyeckasi pojib MeMOpaH B )KU3HeAEATeTbHO KJIeTKH.
. PerynaropHasi cucteMa pacTeHUi.

©® N UTA WN

10. HEPCHEKTI/IBBI HCII0/Ib30BaHHUA [JdHHBIX OMOTEXHO/IOTUH B refeTuke, cCeJeKnounu H
pacTeHneBOACTBeE.

Bomnpocs! /151 KO/JIOKBUYMa:

1. CrpykrypHas u ¢yHKUMOHaAbHAsi OpraHu3alUsi pacTUTe/NbHOW KiaeTKW. [IpuHiun
KOMIMapTMeHTallui — OCHOBa OCYIIeCTBAeHUss (U3HUO0/IOTHUeCKUX U OHOXMMHUeCKUX
TIPOLIeCCOoB.

2. KnerouHnoe sigpo. CTpykTypa, (yHKuud. CTpoeHue XpoMocoMm. [IpvHLMMBI XpaHeHUs
HacecTBeHHOW uWHGpopManuu. KrertouHas cTeHKa. XHWMWUECKHWN COCTaB, CTPYKTYpa,
byHKIMM. MeXXKIeTHUKU.

3. Lutorasama. XWMWYeCKUd COCTaB, CTPYKTYypa, CBoWcTBa.MemOpaHbI, WX CTpPOeHWe U
¢byukuyu. [1na3manemma u ToHoriact. CBOMCTBA criel[ubuIecKUX MeMOpaHHBIX CHCTEM.

4. Bakyosb KneTku, (husronoruveckas pojb. CocTaB KJI€TOYHOTO COKa. DH/IOM/Ia3MaTUUeCKui
DEeTHKY/IIOM KJ/IeTKH, ero Turbl U QyHKUuu.Pubocombl. Ctpoenue, ¢yHKUMA. [101MCOMBI.
Pr60CoMBI X/IOpOTI/IACTOB U MUTOXOH/IPHIA.

5. XapakTepucTHKa KO/UIOWJHBIX cucTeM. IIpoTornnasma ee cBoiicTBa, 3HaueHHe. KieTka Kak
L[e/IOCTHasi OTKpbITasi CUCcTeMa. l'omeocTas, ero 3HaueHuWe /i1 (YHKLMOHHPOBAHUS
Ouosornueckoit cucrembl. Anioriact. ITopel, naasmozaecmbl. CUMILIACT.

6. Hykneorugsl u HykaeunHoBble KUCIOTHL. Crpyktypa [JHK, MPHK u TPHK. ®yHkiuu
HYK/IEMHOBBIX KUC/IOT. JIOKanu3aiusi B K/IeTKe. AMWHOKHC/IOTBI, TIENTHABI, OesKu.
Kondopmarusi  GenkoB. [leHatypanusi. V3o3/mekTpyuueckass TOYKa Kak IIOKa3arTenb
(GYHKLIMOHATBHOTO COCTOSIHUS K1eTKU. DyHKIMK 6e/KoB.

7. buocunTe3 OGesnka. CocraB 0e/lOKCMHTe3UPYIOIeid CHUCTeMbl, JIOKaau3alus TIpOLiecCOB
cuHTe3a Oenka.besikoBble KOMIIOHEHTHI K/IeTKH. VX jloKam3aiys ¥ 3HaueHue.




8.

10.

11.

12.

®epmenThl. Knaccudukarys, cBOUCTBa U MeXaHU3MbI JieMCTBUSL. YpaBHeHHe Muxasnuca —
MenTeH. MynbTudepMeHTHbIe KOMIUIEKChl. KuHeTuKa (hepMeHTaTHBHBIX IIPOLIeCCOB.
Jlokanu3auys (hepMeHTOB B KJieTKe. Pery/isiiivsi akTUBHOCTH (hepMEHTOB.

3aKOHBI  pa3/[PA)KUMOCTU. Perynsius (U3N0/JIOTHYECKOTO COCTOSIHHS —PacTUTeTbHOTO
opraHu3ma. 3akajka U perapalys KakK ajbTepHaTUBHbIe COCTOSIHUS TIPpU [AeWCTBUU
pa3zpakuTeris.

YrneBoAbl pacTUTeNbHON KieTKu. POpMbl U JIOKaau3alus B KiaeTKe. BUTaMMHBI M X
Kiaccuuvkauus. Pomb v tokanu3anusi.

duroropMoHbl, UuX Kiaaccudukauus, QusMonoruyeckas posib. MaKpo3spruueckue
coefiiHeHUs KneTKU. VX cuHTe3, brnoxumudeckue GyHKImU. [TocTyrieHre v nepeBuKeHre
BellleCTB B KijeTKe. [IpUHLUIBI perynvpoBaHusi (U3MOJIOTUUECKUX TIPOLIeCCOB. Y POBHU
peryJisilivy: K/IeTOUHbBIN, TKaHeBbIM, OpraHu3MeHHbIN. TUITbI pery/Isiiiuu.

buosnekTpruueckue siBlieHUsl B K/eTKe, UX (DYHKI[MOHA/bHas poJib. Pa3ipa)kKUMOCTh KJIeTKHU.
BocripusiTie  pa3fipa)kuTesisi, TIODOTOBbIe Da3JpPaKUTEM U CyMMAal[Usi pa3/ipa’keHwusl.
Bo30yxeHue, oppexaeHue, perapauyd. Hecrierjuduueckre oTBeTHbIE PeaKLMU KIeTKA Ha
BHEIIIHMe BO3/elCTBUs. BpeMeHHO! XOJ (PYHKLUMU KakK MOKa3aTe/b pPeaklMM pacTeHUs Ha
cTpecc.

q)OH]I[ TeCTOBbIX 3a,anm‘71 AJIA TeKYyIero KOHTpoJisi 3HAHHUM 110 TeMe:

Bbibpamb 00uH npasuibHbIli omeem
JKuBas K/1eTKa 0T/IM4aeTcsi 0T MepTBOi
TI0 COfiep>KaHHI0 OeTKOB

TI0 CO/IePKaHHIO JIUTIU/IOB

1o (hopme T171a3MO/M3a

+110 HA/IMUUIO I1/1a3MOJIM3a

Bbibpamb 00uH npasuibHbIll omeem

JHK B KJ/leTKe /I0Ka/IM30BaHa B
pubocomax
ruasorviasme
+anpe
Cdepocomax

Bbibpamb 00uH npasuabHbIll omeem

OCHOBHOM TPAaHCNIOPTHOM ()OPMOH YI/I€BO/I0B AB/IAETCS
Kpaxmasl

¢dbpykro3a

TJTIFOKO3a

+caxaposa

Bbibpamb 00uH npasubHbIl omeem

CB000/JHOE MPOCTPAHCTBO K/IETKH - 3TO

COBOKYITHOCTbB IMPOTOIIACTOB U ME)K(i)I/I6pI/IJIJ'[HprIX TTOJIOCTEM KJIETOUHBIX CTEHOK

COBOKYITHOCTb ITPOTOI/IaCTOB BCEX KJIETOK, COeJMHEHHBIX ITJIa3MOJeCMaMU



+COBOKYITHOCTb MeX(pHOPUIISPHBIX 1T0I0CTel K/IeTOUHBIX CTeHOK
Bbibpamb 00uH npasuibHbIl omeem

Me3on1a3ma - 3T0

MemOpaHa, OKpYyyKaroIliast BaKyo/Ib

KJ/IeTKa 0e3 K/IeTOUHOI CTeHKU

MemOpaHa, OKpYyKaroIIast ITpOTOIIacT

+C/10l LIUTOTIa3Mbl, PacrioioXKeHHbINH MeXXy T1a3Ma/leMMOU U TOHOTI/IaCTOM

Bbibpamb 00uH npasuibHbIl omeem

BsI3K0CTh IMTONUIa3MbI IPH YBe/IMYEHHH KOHIIEHTPAI[UH HOHOB Ka/IbIUs
+yBe/IMUYHBAETCS

YMeHbILIaeTCst

He U3MeHsIeTCsl

CHayvasla yBeJIMYMBaeTCs], @ TOTOM YMeHBIIIaeTCst

Bbibpamb 00uH Npasu/ibHbIli omeem

OpraHe/u1a, IPUHUMAKOIIAsA yYacTHe B CHHTe3e 0e/TKa
+prbocoma

M30Cc0oMa

chepocoma

arimapar ['onbpku

Bblbpamb 00uH npagu/ibHbIli omeem

Amnoniacr- 310

+COBOKYITHOCTh ME>KK/IETHUKOB 1 MeXX(PHUOPU/IISPHBIX TIOJIOCTEH K/IETOUHBIX CTEHOK
COBOKYITHOCTb IPOTOI/IACTOB BCEX K/IETOK,COeIUHEHHBIXTIIa3MO/IeCMaMHU
COBOKYIHOCTb IPOTOI/IACTOB M MEXK(MHUOPU/IISIPHBIX ITOJIOCTEl KIeTOUHBIX CTEHOK
Bbibpamb 00uH Npasu/ibHbIli omeem

Camoii 0osibIIeii MOJIEeKY/IIPHOW Maccou 00/1a/jaeT
+ITHK

M-PHK

1-PHK

ATO

Bblbpamb 00uH npasu/ibHbili omeem

KoMmnieKkchbl HyK/IEBHHOBBIX KHC/IOT C 0e/IKaMH - 3T0
+HYKJIeOTIPOTEU/IbI

thochonporenbi

TJIMKOTIPOTEN/IbI

JIUTIOTIPOTEUbI

Bblbpamb 00uH npasu/ibHbili omeem



Mem0paHa, KOTOpasi [PAaHHYHUT C KJIETOYHON CTeHKOH - 3TO
TOHOTI/TACT

+11a3MaieMma

SH/IOTI/Ia3MaTHyeCKasi CeTh

Me30I1/1a3ma

Bblbpamb 00uH npasu/ibHbili omeem

O NOBpPEeX/JeHUH PACTUTE/IHLHON K/IeTKH MOXKHO Cy/JUThH T10
Ha/IMYMIO Typropa

HaJIMYMIO T1/1a3MOJTH3a

+OTCYTCTBHIO T/Ia3MOJIH3a

CoZiep>KaHuI0 OeKOoB

Bblbpamb 00uH npagu/ibHbili omeem

YacTb K/I€TKH, B OCHOBHOM pery/jupywoiias Hu30upaTe/lbHOe MNOCTyIUIeHHe BelleCTBB
[UTOIIa3My

TOHOT/TACT

+I1a3ManeMMa

K/IeTOUHasi CTeHKa

Me30I1/1a3ma

Bblbpamb 00uH npagu/ibHbIli omeem
Hau6o/1b111ei Ka/IOpUIHHOCTBIO 00/1a/Jal0T
caxaposa

+KUPHbI

TJTFOKO3a

OenKu

Bbibpamb 00uH npasu/ibHbIl omeem

DYHKIUH BaKyo0J/IU

0CBOOOYK/IeHHMEe YHEPTHU U aKKyMysisaus ee B ATD
peryavpoBaHue JiefieHusl KIeTKU U riepefiauy Hac/ieJCTBeHHOCTH
+BBINO/THEHUE Ba)KHOW POJIM B OCMOTHUECKUX IpoLjeccax
yCBOEHHe YI7epofia, CHHTe3 yIr/IeBOJ0B

Bbibpamb 00uH npasu/ibHbIl omeem

BemecTBa, BBINO/THSOIME B K/IETKe 3al[UTHYIO (MMMYHHYI0) QyHKIIHIO
AyKCHHBI

JIATTU/TBI

HYKJ/IEMHOBBIE KUCJ/IOTBI

+0emku

Bblbpamb 00uH npasu/ibHbili omeem

Yactb KJ/IETKH, YIaCTBYHOIIlad B 06pa303amm KJ/ICTOUHOM CTeHKH
MUTOXOHAPHUN



+armapar ['osbmxu
JI30COMBI
chepocombl

Bbibpamb 00uH npasuibHbIl omeem

BpeMmsi m1azmosinsa - 3T0

MIPOMEKYTOK BPEMEHH OT MOTPY>KeHUsI K/IeTOK B TUTIEPTOHMUECKHUI PacTBOP I/1a3MOJIUTHKA

[10 HaCTYIUIeHUs1 YTOJIKOBOr'O [1/1a3MOJ13a
+IIPOMEKYTOK BpeMeHH OT MOTPY>KeHUs! KJIeTOK B TUIIEPTOHUYeCKUM PacTBOP IU1a3MOJIMTHKA

[10 HaCTYIUIeHNs BBIITYKJIOrO I/1a3MOJIH3a
TIPOMEXXYTOK BPeMeHHU OT MOTPY>KeHUs K/IeTOK B TUIIePTOHUYECKHU paCcTBOP Maa3MOIUTHKA

[0 HaCTyIlVIEHKA BOTHYTOI'O I1/71a3MOJIM3a

Bblbpamb 00uH npagu/ibHbIli omeem

I1na3mogecMsl - 3T0

HHWUTH UTOI/Ia3Mbl, COeJUHAIOIIME T1/Ia3MOJIM3UPYIOIHUECA TIPOTOI/IACT C KJI€TOUHOM CTeHKOI

+HUTHU LUTOI/Ia3MBbl, IIPOXOALIME Uepe3 I10PLI B KJIETOUHOM CTEeHKe 1 coeJUHSAOLIIYE TTPOTOIVIACTBI

COCeJHHX CTEHOK

O4YeHb TOHKKE BbIPDOCTHI IUTOI/IA3MBI, IIPOHU3BIBAIOINE HAPY>KHBIE CTEHKH BCEX KJ/IETOK SITUAEPMbI

JIUCTA Y JOXOZSLME 10 KYTUKYJIbI

Bblbpamb 00uH npagu/ibHbIli omeem

Heb6enkoBasi yacTb ABYXKOMIIOHEHTHOT'0 (pepMeHTa, OnpeesisieT

+MexaHu3M peakLiun
JIabunbHOCTB

[ToHwKeHre SHEPTUU aKTUBALIUU
Crelii(hUuHOCTh 10 OTHOIIEHHIO K CyOcTpary

Ta6wuna 1.1 — Kpurepuu orjeHKH ¢)OpMHUPOBAHHOCTH KOMITETeHI{HI

Kopg v HaumeHOBaHME
WH/JUKATopa AOCTUKEHUS

KpuTepuu orieHrBaHus cOOPMUPOBAHHOCTH KOMIIETeHLIMH
(4acT KOMMeTeHIMN)

KOMIIeTeHLUM (4acTu Ha 6a30BOM ypOBHE Ha TOBBILLIEHHOM YPOBHE
KOMITeTEHLUH) COOTBETCTBYET OLIeHKe | COOTBEeTCTBYET COOTBETCTBYeT OLIeHKe
«YZI0BJIETBOPUTETEHO OLIeHKe «OTJTAYHO»
50-64% ot «XOpOIIO» 86-100% ot
MakCHMabHOro basia 65-85% oT MaKCHMaJIbHOro Oasia
MaKCUMa/IbHOT'O
Oana
OIIK-1.Criocobeu YMeeT WUCIIONMb30BaTh | YMeeT YMeeT  HMCHOJB30BaTh
pelliaTh TUMOBbBIE 33/laud | UH(OpPMALIUIO, He | UCII0JIb30BaTh HMH(OpMaLIUIO,
ripogeccOHa/IbLHOM COBCEM TBep/0 | MH(OpMaLHIO, criocobeH
JlesiTeJIbHOCTU Ha OCHOBE | B/IaJileeT MaTepuasoM, | ro CYLL[eCTBY | pacro3HaBaTh 10




3HAaHUM OCHOBHBIX pu OTBeTax | OTBeyaeT Ha | Mopd0oIOTHUYeCKUM
3aKOHOB JlOIyCKaeT NIOCTaB/IeHHBIE Mpy3HakKaM  Haubosiee
MaTemMaTUYeCKUX, MaJIoCyLeCTBeHHbIe LieJi, C | pacripoCTpaHeHHble B
eCTeCTBEHHOHAYYHbIX U | [TOrPeIIHOCTH B | HEOOJIBIIIMMU peruoHe
ob1merpodeccOHaNBHBIX | aHa/MM3e pPe3y/bTaToB, | MOTPELIHOCTSIMUA | AUKOPACTYIIHe
JVICLIATIJIUH C HETOYHYIO y3jiaraeT pacTeHust v
TIpUMeHeHHeM aprymeHTaLo yueOHbIH CeJIbCKOXO0351CTBEHHbIE
MH(}OpMaLMOHHO- TIPUMEHEHUs] 3aKOHOB | MaTepuarl, B | Ky/IbTYp, JIOTUYECKHU M
KOMMYHUKaLMOHHbIX eCTeCTBeHHOHAYYHbIX | OTBeTe CTPOMHO y3jiaraeT
TEeXHOJIOTUH; JUCLIUILIVH, JIOTTyCKaeT TeopeTUUeCKUM

NA-1. IlpoBoaut WUCTIBITHIBAET HebosIbIIHe maTepuarl, YCIIeIIHO
[IAarHOCTUKY 3aTpyJHEeHUs Tpu | TIPo0eJIBI, He | IpUMeHseT
TIOBPEX/IeHUs odopmieHHH VCKaXKaroue TeopeTUUeCKue 3HaHUS
pacTUTeTbHOM TKAHU 10 | BBIBO/IOB. ero cofiepXkaHusl. | K 00006111eH1I0
YBeJIMYEHUIO ee MOy YeHHBIX
TIPOHULIAEMOCTH. pe3y/nbTaToB v
Ornpepensier 0()OpMJIEHHIO BBIBO/IOB.
JKM3HECIoCOOHOCTh

CeMsiH T10 OKpallIMBaHUIO

LIUTOI/Ia3MBl.

Mopyns 2 - PoTOCHHTE3 — KAaK 0CHOBA NPOAYKIIMOHHOIO NpoLnecca

Bonpockl Aisi 00CyKAeHNsl IPH 3alUTe J1a00paTopHbIX padoT:

1 IlnanetapHoe 3HaueHUe (POTOCHHTE3A.

2. CoBpeMeHHbIe Mpe/ICTaB/IeHus O CYLLIHOCTA CBeTOBOU (pa3bl (POTOCHHTE3A.

3. [NocnepoBarenbHOCTh BoccTaHoBAeHUs: CO; B mipoLjecce OTOCUHTE3 a, ePBUYHbIE TPOAYKTHI
dboTocuHTE3a

4.buosHepreTtuka ¢potocuHTe3a. Teopetnueckuii KI1[1 poTocuHTe3a, ero onpeseneHue.

5. BelpaiyBaHue pacTeHMM B UCKYCCTBeHHOM KyiiMarte. CBeTOKY/IbTypa pacCTeHU!

6. X/10poriacTel, UX COCTaB M CTpoeHue. JIUCT Kak opraH (hOTOCHHTe3a.

7 .IHTeHCUBHOCTb M MPOYKTUBHOCTH (DOTOCUHTE3a-MeTO/Ibl OIpe/ie/IeHUst

Bonpocel 151 KO/JIOKBUYMa:
1. nanerapHoe 3HaueHue poTocuHTe3a. POTOCHHTE3 KaK OCHOBA OM03HepreTUKu. PU3nKo-
XUMUUeCKasi CYIIIHOCTb poTOCUHTe3a. ['/1aBHbIe 3Tarbl pa3BUTHS TIPe/|CTaBIeHUN 0
¢doTocuHTe3E.
2.. [IurMeHTHI XJI0POIJIACTOB, UX XUMUUECKasi TPUPO/ia U ONTUUYeCKUe CBOMCTBA.
3. CgetoBasi ¢asza (orocuHTe3a. OpraHusanusi U (yHKLMOHMPOBAHME IMWIMEHTHBIX CHCTEM.
[{uknuueckoe 1 HeLMK/IMUeckoe otodochopuivpoBaHue.
4. Metabomusm yrieposa Tipu  dotocuHTe3e (TemHOBasi (a3za). BoccraHoBUTEeNBHBIN
nieHTo30(ocdaTHbiM MK (Uuka KanbBuHa). OcobenHoctu ¢orocunTes3a y C-3 U C-4 pacTeHUI.




doTocuHTe3 10 TUMY TONCTAHKOBBIX (CAM-metabomusm). doToabixaHue U MeTaboIM3M
TJIMKOJIEBOU KUC/IOTHI.
5. 3aBucuMOCTh (DOTOCHHTE3a OT BHYTPEHHUX U BHellIHUX (PakTopoB. KoMrieHcal[MoHHbIe TOUKH,
BO3MOJKHbIe TyTHM HCIO/b30BaHMSI B CeJeKLIMOHHOM Iporjecce, (OTOCHHTE3 KaK OCHOBA
MPOJYKTUBHOCTA C/X pacTeHuid. Bo3MO)KHble TMyTH TOBbIIIeHUs (DOTOCUHTETHUYECKON
aKTUBHOCTH C/X KY/bTYP.
6.CooTHOIIEHHe MeXX[y CKOPOCTbI0 aCCUMWJISILIMUA YIJIEKUC/IOTbl U aKTUBHOCTBIO OTZE/IbHbBIX
3BeHbeB (hoTocuHTe3a. VIHTeHCHBHOCTE (hOTOCHHTe3a U 0birjast 6roioruueckasi MpoAYyKTUBHOCTh
pacTUTeTbHBIX OPraHrW3MOB. Perynsius OoTOCMHTe3a Ha ypOBHE OpraHa U LieJIor0 pacTeHMUs.
7.IloceBbl M HacaKAeHHs1 KaK (OTOCHMHTe3UpymoliMe cucTeMbl. [lapameTpbl  OLIEHKH
¢uTOLeHO30B: (POTOCHHTETUUECKUI MOTeHLMasl, YUCTasi MPOJAYKTUBHOCTb (POTOCHMHTE3a, UHJEKC
miuctoBod  moBepxHoctH,  KIII  doTocuHTe3a, Ouosiornueckass U XO3SIMCTBEHHas
MPOAYKTUBHOCTb.
8.BiusiHMe TYCTOTBI CTOSIHUSI PacTeHWW M CTPYKTYPhI TOCEeBa, 0COOEHHOCTH PpacriOOXKeHUs
JUCTBEB B TIPOCTPAHCTBe, yJ0OpeHWi U OpOlleHUs Ha HHepreTuyeckyro 3(hdeKTHBHOCTH
arpo(UTOLeHO30B.

9.Mcnonb30BaHMe Moka3aTresiei hOTOCUHTeTUUeCKOU JleATe/TbHOCTH TIPU MPOrpaMMUPOBaHUN

ypoxKasi.
10.CBeTOKy/IbTypa TMpH BbIpAllIUBAaHHUM CeJIbCKOXO3SMCTBEHHBIX pacTeHWW. BripaijuBaHue
pacTeHuii 6e3 ecTeCTBEHHOTO 00JTyueHusl.
11.BsusiHMe WCKYCCTBEHHOTO OOJIydeHUs] Ha aHaTOMO-(M3UOJIOTUYECKYI0 XapaKTePUCTUKY
pacTeHu. BrIpaljBaHue pacTeHUH IPU [JOTIOJTHUTETHHOM 00J/TyueHNH.
12.TeopeTyeckie OCHOBbI M TMpakTHUeCKWe TIpPUEMbl CO3/[jaHHs ITIOCEBOB  BBICOKOU
MPOJYKTUBHOCTH.
13.KT1[] ®AP: da30BbIii 1 OMOJOTHUECKHH, UX OTpe/esieHue.
14. ®orocuHTE3 1 0OMEH BeIIeCTB B paCTUTE/ILHOM K/IeTKe
15.®oToMeTpruecKre napaMeTpbl IOCeBOB BbICOKOW MTPOAYKTUBHOCTH.

@DoH/ TeCTOBBIX 33/IaHUH /I/IA TEKYILero KOHTPOJIsi 3HaHUH 10 TeMe:

Bbibpamb 00uH Npasu/ibHbIli omeem

B ocHoBe oTOCHHTE3a JIE)KMT MPOLECC MPeBpaIeHus

SHEepPruM CBeTa B SHEPTHI0 HeOPraHUYeCKHUX COeIMHeHUN

+5HEepruM CBeTa B SHEPrHI0 OpraHUUeCKUX COeMHEeHUM

SHepPryuu HU3KOMOJIEKY/ISIPHBIX OPraHUUeCKUX COeZJMHEeHUI B SHEPTUI0 BbICOKOMOJIEKY/ISIPHBIX
coeIMHeHUM

SHEepruM OpraHu4yecKuX COoeIMHeHNI B SHEPrUi0 HeOpraHMUeCKUx COoeJUuHeHn!

Bblbpamb 00uH npasu/ibHbili omeem

IIurMeHTHAs CUCTEMa XJIOPOIIACTOB BBICIIMX PacTeHHI Mpe/CTaB/IeHa
xJI0poduIIaMu

XJI0po(UI/IaMU Y KAPOTUHOUIaMU

+xJ10podusIaMu ¥ aHTOITMAHAMH

xjiopoduinaMy ¥ PUKOOUITMHAMHU

Bblbpamb 00uH npasu/ibHbili omeem
I'uapodobHBIe cBoMiCcTBA M0JIEKY/TBI X/10podu/Ia 00yC/I0B/IeHBI



NOP(PUPHUHOBBIM KOJIBLIOM
+ocTtaTkoM ¢uTosa

CUCTEeMOH KOHBIOTPOBaHHBIX CBSI3eH
MeTa/lJIOPraHuuecKoi CBSI3bIO

Bblbpamb 00uH npagu/ibHbili omeem

ITepBoii ¢ BOCX0/J0M COJTHLIA HAYMHAETCHA PeaKijus
+doTonMm3a Bobl

¢dukcarmm CO»

00pa3oBaHUs TJTFOKO3bI

CHHTe3a Kpaxmasa

Bbibpamb 00uH npasuibHbIl omeem
HenocpeacTBeHHBIM HCTOUHHKOM YHEPruu Jjist oopaszoanuss ATD ciyxar
+3/IeKTPOHBI

(hepMeHTBI

XJIOpOUIIT

BOJiA

Bbibpamb 00uH npasuibHbIli omeem

ITpu doTocunTe3e BoenseTcs 02 B mpowecce
+doToMm3a BoibI

cuHTesa ATD

BoccraHoBienust HAJI®

BoccraHoBeHus CO2

Bblbpamb 00uH npagu/ibHbIli omeem

K TemHoBoO# (pa3e ¢oTOoCHHTE3a OTHOCUTCA peaKLus
+CBsI3bIBaHUE AMOKCUAAyTaepoaacpubye3oaudocharom
obpazoBanust ATD

BbiziesieHus1 O
OKHCJTUTeTLHOT0/1eKapOOKCUTMPOBAHUSTIMPOBUHOTPATHOM KHUCTIOThI

Bblbpamb 00uH npagu/ibHbIli omeem

OnTumanbHoe Ajis1 poTocHHTe3a HachIleHHne TKaHu Booi (% )
+50-70

70-80

90-95

100

Bbibpamb 00uH npasubHbIl omeem

Yucras NPOAYKTHBHOCTH (hoTocuuTe3a ( r/M? B CyTKH) /X Ky/JABTYP yMepPeHHOW30HbI
BapbHUpyeT B npejeiax

1-2

1-5

5-10

+20-30



Bbibpamb 00uH Npasu/ibHbIli omeem

B ouocdepe porocunTes odecneunBaerT
ra3oByIO
OKHC/TUTE/TbHO-BOCCTaHOBUTEJTHHYHO
KOHIIEHTPALIMOHHYO

+1 1 2 pyHKUMM

Bblbpamb 00uH npagu/ibHbill omeem
Ko3¢ddunuenT 3arpar npoaykToB (p0TOCMHTe3a Ha AbIXaHHE COCTaBJIsieT

3-10%
10-20%
+30-40%
cBbiie 50%

q)OH]I[ TeCTOBbIX 3a,anm‘71 AJIA TeKyIero KOHTpoJis 3HAHHUMH 110 TeMe:

Bbibpamb 00uH npasuibHbIli omeem

OnTUMa/bHBIA JINCTOBOM WHJAEKC ISl OO/IBIIMHCTBA Ce/IbCKOX035IHCTBEHHBIXKY/IBTYP
yMepeHHOI 30HbI

1-2

+3-5

6-10

12-18

Bbibpamb 00uH npasu/ibHbIl omeem

ITponecc mpeoGpa3oBaHNs CBETOBOM YHePruy B XMMHYECKYH O0CYI{eCTBJISIeTCS
+1poayLieHTaMu

pezyLieHTamMu

KOHCYMeHTaMH

BCEMH yuaCTHUKaMH OMOLjeHO03a

Bbibpamb 00uH npasu/ibHbIl omeem

OHepreTuueckHe 3aTpaThl Ha 06pa3oBaHue 1 MoJIeKYJIbI IJIIOKO3bI COCTaB/IAIOT
3ATOu2HAIOH

15AT®u 10 HAJPH

+18 AT® v 12HAJ®H

24 AT® u 18BHAI®H

Bbibpamb 00uH npasubHbIl omeem

Hau0obmmmM acCMMUISIHOHHBIM YHC/IOM XapaKTepPU3yITCsA
+0/1e1HO-3€71eHbIE

JKeTO-3eJIeHbIe

3eJieHbIe



Te€MHO-3e/IeHbIe JIMCThsA

Bbibpamb 00uH npasuibHbIl omeem

OnTuManbHas TeMreparypa AJjisi JoToCHHTe3a pacTeHH yMepeHHOM 30HbI

10°-15°
15°-20°
+20°-25°
30°-40°

Bblbpamb 00uH npagu/ibHbill omeem
KI1[I poTocuHTe3a BBICOKONPOAYKTHBHBIX MI0CEBOB

0,5-1,5
+3-5

10-12
cBhbiie 20%

Bblbpamb 00uH npagu/ibHbIli omeem
NHuTeHCcUBHOCTH ()OTOCHHTE3a Y PacTeHHUI yMepeHHOH 30HbI COCTaBJIsieT

( MrCO2/am?u)
1-3

+10-20

30-50

60-80

Bblbpamb 00uH npagu/ibHbIli omeem

IToBBICMTH HHTEHCHBHOCTD (bOTOCI/IHTE3a MO>XHO

YBeJIMUUB COJlep>KaHUe KUCI0pPOoa B BO3Ayxe
+I10BBICHB OCBEI|eHHOCTb
YaCTUYHO TO/ipe3aB KOPHU Y pacTeHU

3dT€HUB PaCTEHUA

Bbibpamb 00uH npasuibHbIll omeem

O6b1uno Habmoaembiin KI1/] poTocuHTe3a moceBa

0,1-0,5
+0,5-1,5
2-5
8-10%

Tab6mna 2.1 — Kpurepun orjeHKu ¢()OpMHUPOBAaHHOCTH KOMIETeHI[UH

Kop n
HauMeHOBaHUe
VH/MKaTopa
JOCTHDKEHUS
KOMIIeTeHL[U1
(uactn
KOMITEeTEHLIVN)

Kputepuu olieHMBaHHs cOPMUPOBAHHOCTH KOMITeTEHLIUN

(4acTH KOMITETEHI|UH )

Ha 6a30BOM ypOBHe

Ha MOBBILIEHHOM YPOBHe

COOTBETCTBYET OI|EHKE
«yJIOBJIETBOPUTETLHO»
50-64% ot
MaKCHUMaJIbHOro Oasiia

COOTBETCTBYeT COOTBETCTBYET
OLIeHKe «XOPOIII0» OLIeHKEe «OTJIMYHO»
65-85% ot 86-100% ot
MaKCHUMaJ/IbHOT'O MaKCUMaJ/IbHOI'O
basia banta




OIIK-5. CniocobeH K
yUacTHIO B
TIpOBe/leHU U
9KCIrepUMeHTabHbI
X HCC/Ie[JOBaHUl B
ripogeccoHa/IbLHOM
JesITeIbHOCTH
na-i. N3yuaet
XUMUUeCKUe
CBOMCTBA
MUTMEeHTOB JIUCTa
IIpoBogut
KOJIMUeCTBEHHOe
orpejiesieHre
xnopodwunia u
KapOTHHA B TKaHX
Ce/IbCKOXO035IMCTBEH
HBIX U
JeKOPaTHUBHBIX
KY/bTYP.

NA-2. Onpepnensiet
VHTEHCUBHOCTb U
MIPOAYKTUBHOCTh
dhoTocuHTe3a
Pa3IUUHBIX
CebCKOX0351MCTBEH
HBIX KYJIBTYP.
IIpoBogut
KOHTDOJIb 3a
(hopmupoBaHuEM
ypoKast

['oToB K KOOmepauuu C
KOJJleraMi; He COBCEM
TBEp/i0 BJIa/leeT
MaTepHasoM, npu
OTBeTax JIOTTyCKaeT
MaJioCyIleCTBeHHbIe
TIOTPEeIIIHOCTA B aHaju3e
pe3y/sbTaToB, HETOUHYHO
apryMeHTaL1io
TIpUMeHeHUst 3aKOHOB
eCTeCTBeHHOHaYUYHbIX
OUCLIUIIMH, HWCIBITHIBAET
3aTpy/iHeHUsI npu
o opM/IeHUU BBIBO/IOB.

'oToB K Koomepanuu
C  KOJIIeram,  TIO
CYIIeCTBY ~ OTBeuaet
Ha MOCTaB/IEHHbIE
LleJTH, C HeOO/bIIUMU
MOTPEITHOCTSIMU

yueOHbIN
B OTBeTe

u3siaraeT
matepuar,
JIOTTyCKaeT
HebosbiIe TIpobeIb,
He HCKa)KaloIlfe ero
Co/ieprKaHwsl.

l'otoB K
Kooreparuu o
KOJlJIeramMmu, paboTte
B KOJIJIEKTHBE,
criocobeH
pacrio3HaBaTb  II0
MOP}0JIOTUUeCKUM
MpU3HaKaM
Haubosiee
pacrpocTpaHeHHbI
€ B  peruoHax
JTUKOpaCTYIIre
pacTeHUst U
CeMbCKOX03511CTBe
HHbIe  KY/JbTYPHI,
OLIeHUBATh ux
(dbusmoornueckoe

COCTOSIHUE;

Mopayab 3 - IbixaHHe pacTeHuu

Bonpock! A1t 00CyX/[eHHs NPHU 3aIUTe 1a00paTopHbIX padorT:

O N O Ul WDN

. CymMapHoOe ypaBHeHUe [IbIXaHUS.
. LInkn TpuKapOOHOBBIX KHCIIOT.
. DHepreTyKa repeHoca 3/1eKTPOHOB.

. PU3M0I0TUUECKOe 3HAaUeHHe AbIXdHUS paCTEHHﬁ.

. IbIXaHe KakK 3/IeMeHT MPOAYKL[MOHHOTO TIpoLjecca.
. MeToppl onpeiesieHNsi MHTEHCUBHOCTH [IbIXaHUS U [IbIXaTe/IbHOTO KO3 duimeHTa.
. 3aBUCHUMOCTD JbIXaHUsI OT BHYTPEHHUX U BHEILIHUX (DaKTOPOB.

. PerynupoBaHue JbIxaHusi IpYU XpaHEeHUU MPOAYKTOB pacTeHHeBO/CTBa.




BOl'[pOCbI AJIA KO/UVIOKBUYMa:

1.

10.

MWUTOXOH/IpUH, UX KOJMYECTBO B K/IeTKe, pa3Mephbl, CTpoeHHe, (PyHKIMU. DTarbl OCHOBHOTO
MyTH JbIXaHus pacTeHuii. OCOOeHHOCTH XUMH3Ma, SHepreTHKa.

3aBucumocth [IK OT KauecTBa /bIXaTelbHOTO CyOcTpaTa U 00eCreueHHOCTH TKaHeH
KHUCJIOPOZIOM.

VHTeHCMBHOCTb AbIXaHUSI U 3aBUCUMOCTb €ro OT BHYTPEHHHX (akTOpOB. [IbIxaTe/bHBIN
ra3oo0MeH Kak cjlaraemMmoe Mpo/yKLIMOHHOTO TIpoLiecca.

VHTeHCUMBHOCTb [bIXaHUSl W 3aBUCUMOCTb ee OT BHEeIIHUX (PAKTOpPOB. VIHTEHCHBHOCTH
JIIbIXaHUsI B OHTOTeHe3e pacTeHUU. [IpixaTenbHbIM KO3GhOULIMEHT W MeTOAbl €ero
orpeiesieHusl.

Buonornueckoe okvcieHWe — bIXxaHue U OpoKeHre, UX OT/IMUMe OT OKUCJIeHUsI B HEXKUBOM
npupoje. 3HaueHue /IbIXaHUsl B )KU3HU pacTeHU.

AHaspobHast da3za gpixaHus. XumusMm, 3Hepretuka. Llukn Kpebca-xumusm, sHepreTHka.
[JpixaTenbHast 371eKTPOHHO-TPaHCIIOPTHAs LieMb.

MexaHU3M COTIPSKEHUs TPAHCIIOPTa 3JIEKTPOHOB C CUHTEe30M AT®.

AnbTepHaTUBHBIE TyTU [JbixaHusl. [leHTo3odocdaTHbIi NyTh [AbIXaHUsI pacTeHWi, ero
0Cc00eHHOCTH, SIHEPTeTHUeCKUH BBIXOZ,.

[pixaHue 1 ra3o00ecrieueHHOCTb TKaHel pacTeHui. PeryiupoBaHue JbIXaHUs TTPY XpaHeHUH
CeMsiH ¥ COUHOU MpOAYKLMU. [IpixaTenbHble IPOLieCcChl ¥ KaueCTBO KOPMOB.

AKTHBHOCTB TPOL[ECCOB JbIXaHUsI TIPY XPaHEHHH C/X MPOAYKLIMHU U CIIOCOOBI PeryIMpoBaHusl.
3aBUCUMMOCTb aKTMBHOCTH TIPOLIECCOB /IbIXaHUsl pAacTeHUM OT COJep)KaHusi BJlary.
B3aumocBsI3b NIPOL[eCCOB bIXaHusl U POTOCUHTE3A.

@oH/| TeCTOBBIX 3a[JaHNH J/Isl TEKyLllero KOHTPOJIA 3HaHUII 110 TeMe:

Bblbpamb 00uH npagu/ibHbIli omeem

Buonornueckas posib KMC/I0PO/a MPHU AbIXaHUH 3aK/THOYAETCA B TOM, YTO OH
OTZIaeT 3/IeKTPOHBI MOJIEKY/IaM OPraHYeCKHUX COeMHeHUH

aKTUBUPYET CUHTe3 YT7IeBOZIOB

aKTUBHUPYeT pacriaji MOHOCAXapHioB

+TIPUHUMAET 3/IeKTPOH OT MOJIEKY/1 OpPraHuYeCcKUuX COoe/IMHeHUN

Bblbpamb 00uH npagu/ibHbIli omeem

KoHeuHbIMH NPOAYKTaMH K/IETOUHOI'0 ALIXaHUA SIB/ISIIOTCA
0,uCO7

+CO2 u H20

HO u Oy

O2u HCO3

Bbibpamb 00uH npasubHbIl omeem

B cocTaB nUpMMHANHOBBIX AerHAPOreHa3 BX0/JUT BUTAMUH
+PP

Bi
B
Bs



Bblbpamb 00uH npagu/ibHbili omeem

HNcrounukom 3Hepruu g/is cuHTe3a AT®D B MUTOXOHJAPUAX ABJISAETCSA

CBeT
+IIMPOBMHOTPajiHast KUC/I0Ta
H20
COy

Bblbpamb 00uH npagu/ibHbill omeem

OHepreTnyecKud  3PdeKT  K/JIeTOYHOro  /bIXaHUSA  TpPH
MOJIEKY/IBIT/TIOKO03bI PaBeH

2ATO

12 AT®

30 AT®

+38 AT®

Bblbpamb 00uH npagu/ibHbIli omeem
Oxkuc/rensHoe pocopuMpoBaHue- ITO
paciieryieH1e TJIFOKO3bI

+cuHTe3 ATO us AIID u @y

nipucoeriHeHre (ochOpHOM KUCIOTHI K T/IFOKO3€e
OKHCJIEHHE TTIOKO3bI

Bblbpamb 00uH npagu/ibHbIli omeem

CuHre3 AT® B K/IeTKe MOXKeT IIPOUCX0AUTh B 0TCYyTCTBHE
AP

Hs P04

+0

HeoOX0IMMBbI BCe Tiepeurc/ieHHbIe BelljecTBa

Bblbpamb 00uH npagu/ibHbIll omeem

3aK/TIOYUTE/TBHBIA 3Tal a)POOHOr0 bIXaHHUsI POTEKAeT B
LMTOI/1a3Me

Ha BHeIITHer MeMOpaHe MUTOXOH/PUIH

+Ha BHyTpeHHell MeMOpaHe MUTOXOH/IPUIA
SH/IOTI/Ia3MaTUUeCKOM Lienu

Bblbpamb 00uH npasu/ibHbili omeem

OKHC/IEeHUH

V13 nMpoBUHOTPafHOI KHC/I0THI 00pa3yeTcsi STUWIOBBIN CIIUPT B pe3y/bTaTe

pacniapa AT®
MHTOXOH/IPHATEHOTO OKUC/IEHUS
+aHa’pOOHOTO /IbIXaHUS
a’p0OHOTr0 IbIXaHUS

Bblbpamb 00uH npasu/ibHbili omeem

NHTeHCUBHOCTH JbIXaHuA ( MI/T*4 ) IPOPACTAOIIMX CEMAH COCTaB/IsAeT

OHOM



0,1-0,2
+0,5-1,5

4-6

Bblbpamb 00uH npagu/ibHbili omeem

Oo01iee Mexxay (pOTOCHHTE30M H ABIXaHHEM — 3TO
o0a rporiecca MPOUCXOASAT B MUTOXOH/IPUSIX

00a Tporiecca MpoUCXOST B XJIOPOIIIacTax

B pe3yJibTaTe 3THX MPOL[eCCOB 00pa3yeTcsi KUC/IOPO,
+B pe3y/ibTaTe 3THX NpoLieccoB obpa3zyercss ATD

Bblbpamb 00uH npagu/ibHbIli omeem
Monexynasl JHK Haxoparca B
fape

MUTOXOHJPHSIX

XJIOpOI/IacTax

+BepHO 1,2,3

Bblbpamb 00uH npagu/ibHbIli omeem

TIpaBWIBLHO MOKAa3aHO pacilel/IeHHe OPraHNYeCKHX BeleCcTB
OeJIKU- HYK/IeOTH/IbI- YTJIEKUCIIBIN ra3 U Bojia

F)KUPBI- [JTULIEPUH U )KUPHbIE KUC/IOThI- YTJIEKUC/IBIN Ta3 U BOJA
OeJIKU- aMUHOKHUC/IOThI- BOZIa U aMMHaK

YTJIEBO/IbI- MOHOCAXapH/Ibl- IMCaXapHU/bl- YTJIEKUCIIBIN Ta3 U BOJja

Bbibpamb 00uH npasu/ibHbIl omeem

B AbIXaTeJIbHOMN enu TPaHCHOPTa 3/IeKTPOHOB
BOCCTAHOBJ/ICHHOCTHIIOC/IEAYIOIEr0 aKIenTopa

He U3MeHsIeTCs

+TIOHIDKaeTCs

TIOBBIILIAETCS

Bbibpamb 00uH npasu/ibHbIl omeem

B yc/10BHSIX yNIJIOTHEHHOW NOYBbI B KOPHAX HAKAIUTMBAETCHA
MIMPOBUHOTPA/IHAst KUC/IOTa

+YKCYCHBIU a/ib/Ieru]

MOJIOUHasi KUC/I0Ta

Bbibpamb 00uH npasubHbIl omeem

CyTb rerepoTpo()HOro MUTAHUS COCTOUT B

cvHTe3e COOCTBEHHBIX OPraHUYeCKUX COeAMHEHUN U3 HeOpPraHUYeCKuX;
noTpeb/IeHUU HeOPraHUYeCKUX COeIMHEeHUH

YPOBEeHb



+O0KUC/IEHUA TOTOBBIX OpraHUYeCKHMX COeJMHEHUWM U T[OC/AeAyIollleM CHHTe3e HOBBIX
OpraHuyYecKux BellecTB
cuHTe3ze AT

Bbibpamb 00uH npasuibHbIl omeem

Jo/DKHO OBITH OKHC/IEHO MOJIEKY/1 IJIIOKO3bI aHa’pOoOHBIM IyTeM, 4TO0bI MOJIy4YHTH18
MoJiekyys1 AT

18

36

+9

27

Bbibpamb 00uH npasuibHbIl omeem

JbixaTe/1bHbIN KO3((PHLHeHT NpopacTawIUX CeMAH M0/ [CO/THeYHHKA
0,1-0,3

+0,5-0,6

1-1,5

2-3

Bbibpamb 00uH Npasu/ibHbIli omeem

IIpumepnsiu KII/] okuc/1eHus BeliecTB B K1eTKe
100%

80%

+40%

25%

Bbibpamb 00uH npasuibHbIll omeem

IIpu nonnyuyennu AT®D KOpHAMM B yC/10BUSX 3aTOIUVIEHHs] HAKAN/IMBAKTCA
KpaxmaJl

KUCJIOPO/,

+3TUNOBBIM CITUPT

MOJIOYHAsl KUC/IOTa

Ta6smna 3.1 — Kpurepun oneHKu ¢()OpMHPOBAHHOCTH KOMIIeTEHLIUI

Kozg u Kpurepuu olieHMBaHust CHOPMHUPOBAHHOCTU KOMIETEHI[UN
HauMeHOBaHUe (4acTH KOMITeTeHLUM)
WHJMUKaTopa Ha 6a30BOM ypoBHe Ha IOBBILLIEHHOM yYPOBHE
JOCTYDKeHUsT COOTBETCTBYeT OL|eHKe COOTBETCTBYeT COOTBETCTBYeT
KOMIETeHL[UU «y[I0BJIETBOPUTEIBHO» OLIeHKe «XOPOILI0» OLIeHKe «OTJTUYHO»
(vacTu 50-64% ot 65-85% ot 86-100% ot
KOMITETEHL[H) MaKCHMasbHOro Oassa MaKCHMaJIbHOT O MaKCHMaJIbHOT O
6ana 6anna
OIIK-5.Criocober k | ['oToB K Koorepaiuu ¢ | ['oToB K Koonepaijuu | ['oToB K
y4acTHIO B KOJI/IeraMy; He COBCEM | C KOJuleramu, mo Kooreparuu C
MpOBeJIeHUHU TBepZ0 BJ/IaJleeT | CyILLeCTBY OTBeuUaeT KoJlsieramu, pabote




9KCIepUMeHTabHbI
X WCC/Ie[JOBaHUH B
rpoeccroHaNIbHOMN
JesiTeIbHOCTH
N-1. Ucnionb3yet
KJlacCUuecKue 1
COBpEMEHHbIe
MeTO/IbI
WCCieJOBaHUs B
arpoHOMHUH.
Ornpegensier
WHTeHCUBHOCTb
JbIXaHUs B TKaHIX
Pa3IMUHBIX
Ce/IbCKOXO035ICTBEH
HBIX KY/BTYP U
JIbIXaTe/TbHbINKO3 (D
(bULIMeHTB TKaHIX
TPOpacTaroIIUX
ceMsiH

NA-2. OuenuBaer -
dboTocuHTE3 U
JbIXaHue, Kak
OCHOBa
MIPOAYKLIMOHHOTO
rporiecca.

MaTepHrasnoM, npu
oTBeTax JlOTyCKaeT
MasioCyl{eCTBEHHbIe
MOTPeIHOCT B  aHaause
pe3y/bTaToB, HETOUHYIO
apryMmeHTaLuio
MIpPUMeHEeHHs 3aKOHOB
eCTeCTBEHHOHAY4YHbIX
JUCLIAI/IH, HWCTbIThIBAeT
3aTpy/HeHUus rnpu

o¢opM/IeHUU BHIBO/IOB.

Ha I10CTaB/IeHHbIE
1[e/1, C HeOOMbIIUMH
TIOTPELIIHOCTSMU
u3/araeT yueOHbIN
MarepwHars, B OTBeTe
JIOTTyCKaeT

HeOoJIbIIMe TTPOOeThI,

He UCKKaIoII[He ero
Cofiep>KaHusl.

B KOJIJIeKTHBe,
criocobeH
pacrio3HaBath  I10
MopdooruuecKkum
TpU3HaKaM
HauboJtee
pacrpoCcTpaHeHHbI
€ B  peruoHax
JTUKOpACTYIIre
pacTeHus u
CeJ/IbCKOXO3SMCTBE
HHbIE  KY/BTYPHI,
OLIeHUBATh UX
(busmoornueckoe
COCTOSIHUE;

Moayasb 4. - IlorionieHue BOALI pacCTeHHuEM

Bonpocs! A1t 00CyX/[eHHs NPH 3aIUTe 1a00paTopHBIX padorT:
1. BopHblii 0OMeH pacTeHui, ero 3HaueHue.

2. ®usnonornyeckrue 0CO6eHHOCTH TIOT/IOI[eHUS BO/IbI PaCTUTETbHOU K/IeTKOM.

3. cI)yHKL[I/IOHI/IpOBElHI/Ie KOpHEBOﬁ CHUCTEMBI KdK OpPrdaHa IMor/jiomeHnuss BOAbI.

4. Posib TpaHCIIMPALIUM B )KU3HU PACTEHUM.

5. IHTeHCHBHOCTh TPaHCIMPALMY, TPaHCIUPALMOHHbIN KO3(PULIMEHT Y POAYKTUBHOCTD

TpaHCMUpalK; 3HaueHre 3TUX ToKa3aTesiel U MeToZibl X Ompe/ie/ieHusl.

BOl'[pOCbI AJIA KO/UVIOKBUYMa:

1. Bopa — cTpoeHue, GYHKIMU, COCTOSTHUE B PaCTUTE/BLHOM KiieTKe. KieTka, Kak 0CMOTHYeCKast
cucteMa. BoziHbIN MIOTEHIMA, ero COCTaBISIOLIHE.
2. TIyTH MOCTYIUIEHUS BO/bI B PACTUTE/bHYIO K/I€TKY. MeXaHU3Mbl Y/iep>KaHHsI BO/IbI B TIOUBE.

w

KOpHeBaH CHUCTEMa KdK OpPraH IIO0rjioleHda BOAbI. PaboTa HIKHEro KOHIIEBOI'O ABHI'dTeJIs.

4. KopHeBoe JjaBjieHue, ero nposisjieHne, 3aBUCUMOCTb OT BHEIIIHHMX U BHYTPeHHUX ()aKTOPOB.




5. Jluct Kak opraH TpaHCMUpaluu. BHeycTbUuHasi TpaHcmupaius. PaboTa yCTBUYHOTO
anmapara. Tumbl  JBWXKeHUs  YCTbUIl.  MeToAbl  ofpefesieHUs  TPaHCIHPALUU.
TpaHcnMpalMoHHbIN KO3 OULIMEHT.

6. BcacbiBarolliag 1 ucrnapsitoliasi IOBepXHOCTU pacTeHU. [IBr>kKeHue BOJbl B CUCTEMe M0YBa —
pacTeHue — aTMocdepa.

7. Bopnpiii OamaHc pacTeHus. BogHbli AedUIMT W ero BAWsSHWE Ha BOAOOOMeH W Jpyrue
(bu3moioruueckure mpoLecchl.

8. OcobeHHOCTH BOZI00OMEHA Yy PA3/IMUHBIX SKOJOTMUECKUX TPYII. 30HBI YBIaKHEHHUs. PaboTta
BEepPXHero KOHL[eBOT0 /IBUraTe/isi paCTeHHUH.

9. IIpoAyKTUBHOCTb MU UHTEHCHMBHOCTb TPAHCIMpaLU. 3aKOH 3a/leHCKOro. AHaTOMUYeCKUe U
MopdoJioruueckrie 0CO6eHHOCTH CTPOEHUS JIMCThEB B 3aBUCUMOCTH OT MX PACIOjIOXKeHHUsT Ha
crebie.

10. Bognbeiii  6anmaHc ¢uronieHo3a. PU3M0/OrHUeCKHe OCHOBBI OpOIeHHs. THIMBI TIOJHMBA.
[TonuBHas HOpMa pacTeHUM.

@oH/] TeCTOBBIX 3a[JaHNH J/Isl TEKyLlero KOHTPOJ/IA 3HaHUiI 110 TeMe:
Bblbpamb 00uH npagu/ibHbIli omeem

Acconanuu MoJIeKyJ1 BOJibI 00pa3yloTcs 3a CUeT

HOHHBIX CBsi3el

+BOIOPOAHBIX CBSI3ei

ripo(oOHBIX CBsI3ei

BepHbI TIepBbIe /1Ba OTBETA

Bblbpamb 00uH npagu/ibHbIli omeem

I'yrranueil Ha3pIBaeTcst

BbITEKaHHe KarleieK COKa U3 repepe3aHHbIX KOpHe

+BbI/leJIeHHe KareIbHO - KUAKOM B/lark Ha KOHUMKAX JIMCTHEB TIPH BBICOKOM BI&XKHOCTH
BO3/yXa 3a CUeT AesATe/TbHOCTH HI)KHEr0 KOHLIEBOTO JIBUTaTe/IsI

BbIJIeJIeHHe KarleleK COKa Ha TIOBEPXHOCTH cpe3a cTebJist

BbIZIe/IeHYe Karle/lbHO - KM/KOM BJIard Ha KOHYMKaX JIMCTHERB 3a CUeT TpoLiecca TPaHCIUpariy

Bblbpamb 00uH npagu/ibHbIll omeem

TIpu 3acyxe nepBbIMH YBSIAAIOT HIDKHUE (00/1€e cTapbie) IMCThA B CBA3M C TEM, UTO

CHJTbI ME)KMOJIEKYJ/ISIDHOTO CLIEI/IEHUS BO/IbI B HYDKHUX JIMCThSIX MEHbIIIE, UM B BEPXHHUX

OCMOTHYECKOe /IaB/ieHHe KJIeTOK 00Jiee MOJIOZBIX JIMCTHLEB HIKE, YeM B CTapbIX

B HIDKHUX JIMCTbSIX TIPH 3TOM PE3KO HapyIllaeTcst a30THbIN 00MeH, MPOUCXOAUT OTPaBJ/IeHHE KIETOK

+BO/IHBIN MOTEHI[MA/T BEPXHUX ( MOJIO/IBIX ) JIMCTHEB HIKE, UEM CTaphIX

Bblbpamb 00uH npasu/ibHbili omeem

CuibHOe YIUIOTHEHHE MOYBbI WM €e 3aToIieHHe 0C/1a0/ifeT Mor/ioieHne BOABIKOPHAMH
BCJ/IeICTBHE

+TI0/IaB/IEHUS JIbIXaHHUST

HEeXBAaTKHA MUHEPATbHOTO MTUTaHMUs

CHWKEHHUS] THTEHCUBHOCTH TPAHCIIMPALIAN

yYMEHbILIEHHsT KOJTMUECTBA CBOOOTHOM BO/IbI

Bblbpamb 00uH npasu/ibHbili omeem



Kputnueckuii ypoBeHb B/Ia)KHOCTH CEMSIH COCTaB/IsIeT
0,1-0,5%

1-3%

+12-14%

15-25%

Bblbpamb 00uH npasu/ibHbili omeem

OTHolIeHHe CyMMapHOro pacxo/a BoAbI 3a BereTanuio 1ra noceBoB(3BanoTpaHCcnyupanus) K
C03JjaHHOI OHMoMacce WM X035IiCTBEHHO M0/Ie3HOMYYPO)Kal0 OIpeje/isieT

KO3 PULIMEHT 3aBsjaHus

+K03(hGUIMEHT BOI0TIOTPeO/IeH ST

OTHOCHTeJ/IbHAs TPaHCIHpaLs

WHTEHCHUBHOCTh TPaHCIIMpALUA

Bblbpamb 00uH npagu/ibHbIli omeem

Ha xopo1o yB/jia)XHeHHO! NoUYBe BO/JJHbIN Je()MIUMT pacTeHHil B TeUeHNH CyTOK
BO3pacTaeT C yTpa JJ0 HOuu

+BO3pacTaeT C yTpa /10 MOJyJHs, CHW)KAeTCsl K Beuepy U MOJTHOCThIO Ucye3aeT HOUbH0
BO3pacTaeT C yTpa [0 Beuepa, HOUb TIOJIHOCTBIO He Mcue3aeT

BO3pacTaeT B TeueHue JHs, HOUb CHIKaeTCsl

Bblbpamb 00uH npagu/ibHbIli omeem

s paHHe# JUAarHOCTHKHU BOA000eCIeYeHHOCTH PacTeHHsA MO)KHO MCII0/Ib30BaTh
+Be/IMUMHY KOHLIEHTPAL[UM K/IETOUHOTO COKa

CTPYKTYPY K/I€TOK JIMCTOBOM M/IACTUHKH

OPUEHTALIUIO JIUCTA TI0 OTHOIIEHHIO K TTOBEPXHOCTH MOUBBI

BEJIMUMHY UIHTEHCUBHOCTU TPaHCITUPAIUy

Bbibpamb 00uH npasu/ibHbIl omeem

VIHTeHCHBHOCTH TPAHCIIMPALVH Y PACTEHUH YMePeHHOM 30HbI COCTaBJIsAeT
0,2-0,9Mmr/r-u

1-10mr/r-u

30-50mr/r -u

+300-500Mr/r- 4

Bbibpamb 00uH npasu/ibHbIl omeem

Pacrenune uspacxogoBasio 3a Bereranuio 100ma Boasl 1 Hakonmwao 0,3Kr cyxoroseinecTBa,
NPOAYKTHBHOCTh TPAaHCIIUPALIMK PaBHa

0,3

+3

30

300

Bblbpamb 00uH npasu/ibHbili omeem
HacplieHHas Bo/I0i, HO X0/10/{HasA MTOYBA ABJISAETCSA A/IA PacTeHHH(HU3MO0IOTHUeCKH CyX0i
u3 - 3a



yMeHbIIIeHUsI IOCTYITHOM /IJ1s KOPHel Baru

PE3KOro CH)KeHUS TPaHCIHUPaLn

+T10/jaB/IeHue TTOT/IOTUTE/TbHOM /1eATe/IbHOCTH KOPHEU
HapyIIeHUs] BOAHOTO OaslaHca pacTeHust

Bblbpamb 00uH npagu/ibHbili omeem

3aKkpbIBaHHe YCTBHUI] 10 Mepe Pa3BUTHA BOAHOIO Je(UIMTA B TKAHSAX JIUNCTA00yC/IOB/IEHO
yBe/IMUeHHEM KOHI[eHTPaLHuH

rubbeperHa

+a0OCI[M30BOI KMCJIOThI

ayKCHHa

LUTOKWHWHA

Bblbpamb 00uH npagu/ibHbili omeem

Jns  onpeaeneHusi (PU3MOIOTMYECKOT0 COCTOSIHHSI W TNOTPEOHOCTH PpacTeHHsl B
BO/IepPEKOMEH/IyeTCsl HCI0/Ib30BaTh C/IeAYIOLHe MoKa3aTe/u

+KOHIL|EHTPAL[UI0 U OCMOTUYECKOE /IaBIeHHe KJIeTOYHOTO COKA, BOZAHBIN MOTEHLIMA/ MTapeHXUMBI

JIUCThEB, COCTOSTHME YCTHUUHOTO amraparta

BE/IMUMHY  KODHEBOTO  [IABJIEHHs, COCTOSTHME  YCThbHUHOroOarapaTa, WHTEHCHBHOCTb

TPaHCIMpPALUH JINCTHEB

pH K/IeTouHOro coka TapeHXWMbI JIUCThEB, COCTOSIHME YCTHMUHOIO arapaTa, BOZHBIM

TIOTEHIMa JIMCTHEB

WHTEHCHUBHOCTb TPAHCITUPALMH, KO3 UIMEHT BO0TIOTPeb/IeH s

Bblbpamb 00uH npagu/ibHbIli omeem

Ilpu 3acyxe BOJHBIN Je()MIUT pacTeHHI B TeueHHe CyTOK

BO3pacTaeT C yTpa [J0 HOuu

BO3pacTaeT C yTpa /10 MOJy/IHS, CHWXKAeTCs K Beuepy U TOJTHOCThIO Ucye3aeT HOUbH0
+BO3pacTaeT C yTpa /0 Beuepa, HOYbIO TIOJIHOCTHIO He Mcye3aer

BO3pacTaeT B TeueHUe JIHsI, HOUbI) CHIKAeTCS

Bblbpamb 00uH npagu/ibHbIli omeem

B npoaykTh! (poTOCHHTE3a BK/II0YAETCS BOABI
6osee 10%

8-5%

5-3%

+MmeHee 1% mpoie/ieli yuepe3 pacTeHHe BOJbI

Bbibpamb 00uH npasuibHbIl omeem

IIpoAyKTUBHOCTh  TPAaHCHHPALHMH  CeJIbCKOXO03SIHCTBEHHBIX  KYJBTYP HW3MeHSeTCs
BIpe/enax

0,2-0,9r/n

+3-4r/n

30-40r/n

300-500r/n



Bblbpamb 00uH npasu/ibHbili omeem

IIpu nmnomagu aucrtbeB 400cM2 U M3MeHeHHHM Macchl mobera 3a 3 MuHyThI OT 15,8r70
15,62r MHTEHCUBHOCTDb TPAHCUpaRyu (I/AM2°4 ) paBHA

9

+0,9

0,6

0,06

Bblbpamb 00uH npagu/ibHbill omeem

Kpurnueckuii mepuo/| B )XU3HH PacTeHH# C IEPHO/|0M MaKCUMA/IbHONIIOTPeOHOCTH B Bojie
coBnaziaeT

+He coBMazaer

Bblbpamb 00uH npagu/ibHbili omeem
CelbCKOXO035ICTBEeHHbIe PACTeHUsI OTHOCATCH K
rurpoutam

+Me30¢puTam

Kcepodutam

BCEM TIepeurC/IeHHBIM IPyIIIIaM

Bbibpamb 00uH npasuibHbIli omeem

Ko3ddunuent Bogonorped/ieHHs Ce/TbCKOX03AMCTBEHHBIX KY/IBTYP COCTaBJ/IsIeT
0,2-0,9

3-4

300-500

+1000-2000

Peiienue 3aau B Ma/ibIX rpynmnax:

3agaya 1 BapuanTt. OmnpezenuTh MO TpaHcnupalyoHHOMY Ko3¢p¢uuueHTy (TK) Bo3Mo)xHBIE
ypO’Kau B CyxHe U chIpbie rofibl. B cyxoii rog TK Bo3pacTaert, a B cbIpoii cHIKaeTcst. OcobeHHO
3aMeTHO CHIDKeHHWe TPaHCIIMPALMOHHOTO0 KO3(Q@UIMeHTa IpU OpOLIeHWH B COYeTaHUU C
yn00peHus M.

TK OcafikoB, MM Yposaii 6u,1/ra ¥porait X03.,
Kynbrypa = = = = = = ULI /ra =
CyXOM | CBIpOM | CyxOW | ChIpOM | Cyxoi ChIpOH Cyxou | ceipoi
rof rof rof rof rof rof roj rof
[Menuia sip 600 450 100 400
[Mienuria o3 513 340 100 300
[Tpoco 300 200 100 250
SumeHb 550 300 100 250
Ogec 800 360 100 300

3aracsl Bjaru B nouse rnepeg rnocesoMm 130 Mm.
Xo03s11iCTBeHHbIN K03((ULMeHT:
o3umas mnieHura — 35%




spoBast mienura — 40%
ripoco — 30%

aumeHnb — 50%

osec — 30%

Vp.buonxK,,,
100%

Tabuila pacyeTHBIX JaHHBIX

Yp.xo03.=

[TpoiieHT nepexBara jaru Ceipoii rop Cyxoti rof
ITmenuna o3sumas 60 25
[Tenutia sipoBas 50 15
IIpoco 75 30
HAumeHb 70 20
Ogec 56 15

3agaua 2 BapuanT. OripeilemUTh MO TpaHCUpaloHHOMY Ko3dduumeHnty (TK) Bo3MOXXHbIE
ypO’Kau IpU BbINaZleHWU Pa3HOro KOJIMYeCcTBa 0Ca/IKOB.

TpaHcnvpalMoOHHbIH  KO3((ULMEHT — KOJMUeCTBO HW3pacX0/0BaHHOW BOJAbI B TrpaMMax,
roie/iiiee Ha o6pa3oBaHue 1 I. CyXOro BeljecTBa.

Pacrenue ncrionb3yeT He BCe Majarolye 0CafKu. 3HaUUTe/IbHas YaCTb UX UCTapseTcsl TIOUBOM.
B 3aBHCHUMOCTH OT MOro/{HOM 0OCTAaHOBKY U APYruX (haKTOPOB CPeJHUIA TIPOLIEHT TlepexBaTa
ocazkoB 50-77. ITo oTaenbHBIM Ky/IbTypam: KyKypy3a 50-77, cos 28-47, oBec 5-26.
[Torpe6HOCTH 3a BereTtaruo sipoBoi mieHuLbI 250-350, sumens 120-200, kykypy3sl 300-350
MM ocaikoB. Cpe/iHMe 3arachkl Biary B rmoyse mnepef rnocesoMm 160-180 mm; 100 MM 3aracoB
BJIar" B 10YBe COO0TBEeTCTBYIOT 1000 M>/ra.

Tabsuija pacueTHBIX JaHHBIX

Kymstypa TK Yporkait 6uosioruueck., 1j/ra Yporkaii X035IMCTBeH, Li/Ta
100 mm 200 MM 400 Mmm 100 mm 200 mm | 400 MM
[Tenuija 03. 500
[Tenuua s1p. 400
HAumeHb 300
Ogec 600

IIpumep pacuera (sipoBasi MILIEHULIA).
KonmuecTBo Biarv 3a Beretauyro Ky/abTYpbl:
160 mm + 100 mm = 260 mm, rae

160 MM — 3ariac BJjiaru nepez oceBOM

100 MM — 0caziKy 3a BereTaLuio.
Vcnosib30BaHyve Bnaru:

260.0m x 50%
100%

50% mepexBaTt 0CaJKOB.

[Torpe6ieHo rpamMmoB Braru c 1 ra:

130 mm = 1300 T = 1300000 kr= 1300000000 r.
Co31aHo Cyxoro BelecTsa:

=130mm , rae




1300000000

= 400 = 3250000x2 = 32,5 1/ra, rje

400 r — TpaHCIUPALMOHHBINA KO3 PULIEHT.
Yporkal 3epHa:

32.5y [ 2a x50%
=16,25y / ca
100%
Tabmuna 4.1 — Kpurepuu onjeHKH ¢(h)OpMHUPOBAHHOCTH KOMITETeHIIHI
Kop u KpuTepuu olieHrBaHus c)OPMHUPOBAHHOCTH KOMITeTEHL[UN
HavMeHOBaHUe (4acTy KOMITeTeHLUH)
WH/MKaTopa Ha 0a30BOM ypOBHe Ha TMOBBIIIIEHHOM YPOBHE
HAOCTHIKEeHHA COOTBETCTBYET OLIEHKE COOTBETCTBYET COOTBETCTBYET
KOMITeTeHI[UU «y[lOBIIETBOPUTEJILHO» OLIEHKE «XOPOIII0» OLIeHKe «OT/IMUHO»
(yactu 50-64% ot 65-85% ot 86-100% ot
KOMIIETEHIL[1H) MaKCHUMaJbHOTO Oasuia MaKCHMabHOTO MaKCHUMaJIbHOTO
bamia Ganna

OIIK-5.Crniocoben kK | 'otoB K Koormepauuu ¢ | ['oToB K Koomepaiuu | ['oToB K
y4acTHIO B KOJ/UleraMH; He COBCEM | C  KOJuleramy, IO | KOOrepaLuu C
TpOBeJieHUHr TBEpZ0 B/IaJieeT | CYL[eCTBY  OTBeYaeT | KoJuleramu, pabore
9KCIepUMeHTa/IbHbl |MaTeprasioMm, TpU | Ha MOCTaBJ/IeHHbIE | B KOJI/IEKTHBE,
X UCC/IelIoOBaHMM B |OTBeTax JIOTTyCKaeT | Lje/id, C Hebo/bIMMU | criocobeH
npoeCcCUOHAILHOM |MasIoCyIlleCTBEHHbIe MOTPELHOCTSIMU pacro3HaBaTh 1O
JesiTeIbHOCTU TOTPeIIHOCTU B aHalu3e | u3jaraet yuebOHbIN | MOpdosornyecKum
NAa-1. Ilopx pe3y/ibTaToOB, HETOYHYIO | MaTepyas, B OTBeTe | [pU3HaKaM
PYKOBO/ZICTBOM apryMeHTaLio JlOTTyCKaeT Haubosee
crieruancta 6osiee  [IpUMeHEHHUSI 3aKOHOB | HeOosibIIMe TPo0esbl, | pacIpOCTPaHeHHEI
BBICOKOM €CTeCTBEHHOHAaY4YHbIX He MCKaXarolye ero | e B  perdoHax
KBa/IM(UKaLU JUCLIMIIJIMH, WCTBITBIBAET | COZlepKaHUs. JIMKOpacTylye
y4acTByeT B 3aTpy/IHeHUsI npu pacTeHusi U
TIpOBe/|eHU U o opM/IeHUH BBIBO/IOB. CeJIbCKOXO035IICTBe
3KCrepUMeHTabHbI HHble  KY/bTYPBI,
X UCCJIeIOBaHUH B OLIeHUBAaTh ux
00/1aCcTH arpOHOMUH ¢du3nonoruueckoe
- Onpepensiet COCTOSIHUE;
WHTEeHCHUBHOCTb

TpaHCIUpaLyu U
OTHOCHUTEJIbHYIO
TPaHCIUPALUIO C
TIOMOLI[bIO
TeXHUYECKHX BeCOB.
N -2.-OnenvBaer
BO/IHBIN 0OMeH
pacTeHuH.

Moay/ib 5. - KopHeBoe muranye pacreHmi




Bomnpocsl Ayis1 00Cy)KAeHUsI TIPU 3aluTe JIabopaTopHoiiipadosl 1:

1. KopHeBasi cucTeMa Kak OCHOBHOW OpraH IOIJIOIeHUs] U YCBO@HHSI MUHEPaJIbHbIX 3/IEMEHTOB.
2. dusronoruyeckas poib MakpO3JieMeHTOB.

3. dusrosornyeckas pojib MUKPO3JIeMEHTOB.

4.TspKenble MeTall/ibl, UX 3HaueHWe U CIIoCo0bl 1eTOKCHUKALIUH.

5.MeTo/ibl IMarHOCTHUKY MUTAHUST paCTeHUU

6. I[IpyHLMITMaIbHbIe OCHOBBI BbIpALl[MBaHUs PACTeHUH B YC/IOBUSX THIPOTIOHUKHU U a3POTIOHUKHN
7.3HaueHMe JIMCTOBOM, TKaHeBOM 1 MTOUBEeHHOW JJUarHOCTUKH B TTUTAHUW PaCTeHUM.

BOl'[pOCbI AJIA KOJIJIOKBHUYMA:

1.

10.

11.

12.

13.

Pa3BuTHe YyYyeHUSI O MHWHEPaJbHOM TMTaHWUM pacTeHuid. KpyroBopoT cepbl B Ouocdepe.
HocTymHble A pacTeHUi (GOpMBI Cepbl U MeTaboM3M Cepbl B pacTeHUsx. Kpyropopor
yriepoja B 6uocdepe.

MWUKpO3/iIeMeHTbI W TsDKe/ble MeTasulbl, UX (HU3UO0JOTHUeCKoe 3HaueHWe /s PaCTeHUH.
AKTUBHBIA TPaHCIIOPT. MeXaHU3Mbl PETY/ISLUH, TIepeIBIKeHNs BelleCTB B PACTUTETHbHOM
opraHu3sMe.

IocTymHbie HOpMbI OCHOBHBIX 3/1eMeHTOB MHUTaHUs. CriocoObl MX MOCTYIIJIEHUsI B PaCTeHHUE.
Kpyrosopot dochopa B 6uochepe.

Cucrema yznobpenuit. Heobxomumbie yciioBust (yHKIIMOHUPOBAHUS CHCTEMBI YA00OpEeHUH.
[TuTaHue pacTeHuii B oHTOreHe3e. HeKopHeBOe MUTaHWe PaCTeHUH.

KpyroBopot a3orta B 6uoctepe. [Ipr3HaKu a30THOTO T'OJIOJAHUS Y CEIbCKOXO035HCTBEHHBIX
Ky/ibTyp. OcO0eHHOCTH HUTPAaTHOTO M aMMOHMMHOTO TIMTAaHWsSI PacTeHUN. ACCUMUJISLIUS
HUTpaTHOTO a3ora. CrocoObl perysisiyy a30THOrO MUTAHUS pacTeHud. PU3nooruvecKre
HapyILLeH!s TIPU HeJoCTaTKe a30Ta.

Cesa3b Mpoljecca JbIXaHUs C CMHTe30M aMWHOKHC/JIOT B pacTeHWU. [IpUUMHBI HaKOTUIEHUS
W30BbITOUHBIX KOJMUECTB HWTPATOB B  PACTeHUSX, W TMNYTH MX CHIKEHUS B
CeJTbCKOXO03STUCTBEHHOU TIPO/IYKIUH.

dusronoruyeckast posib Kaiusi B pacteHud. @U3H00rMUeCKHe HapyLIeHHs TIPYU HeJJ0CTaTKe
Kamus. [IpyU3HaKU KaMHiHOTO TOJIOJaHUs Y CEeTbCKOXO3SHCTBEHHBIX KY/IbTYp. VICTOUHMKH
Ka/IMHOTO TTUTaHUs /151 pacTeHri. POpMBI TIOCTYTIIEHHSI.

dusnonornueckrie HapyileHWss TIpu HefgoctaTke ¢ocdopa. [JocTyrHble A7 pacTeHui
dbopmbI PochopHBIX CoeIHEHUH.

[Tornomenre MyHepasbHBIX BellecTB. [laCCUBHBIA TPaHCIOPT PACTBOPEHHBIX BEIIECTB.
MuHepa/ibHbI€e BellleCTBa B (PUTOLIEHO3aX M X KPYTOBOPOT B 9KOCHCTEME.

VI3MepeHue ¥ perucTpariyisi mapaMeTpPOB KOPHEBBIX CUCTEM B IM0JIEBBIX YC/IOBUSAX. [IIOTHOCTD
W pacripefiefieHde KOpHed B Tiojie. VOHHBIA TPaAHCIIOPT B IieJIoM pacTeHud. DopMbl
MOCTYI/IEHHSI BEILeCTB B pacTeHHe.

Teopur MUHEPANbHOTO TIMTAHWS pacTeHWH. [IPpUHLUAIMBI  [UATHOCTUKUA  JledHIUTa
MTUTATe/bHBIX 3JIEMEHTOB.

[IuarHoCcTMKa TIMTaHUS CeNMbCKOXO3AWCTBEHHbIX pACTeHWH B  TIOJIEBBIX  YCIOBUSIX.
[epepacmipeziesieHrie ¥ peYTH/IM3Al[Usl BEIIECTB B pacTeHWU. PeryiupoBaHWe pacTeHUSIMH
CKOPOCTH TIOTJIOIIEHHSI UOHOB.

OcobeHHOCTH MUTaHWS PacTeHWH B OECIIOUBEHHOW KY/bType (TMAPOa’poroHWKa U T.7.).
Peaxijusi pacTeHUM Ha W30BITOUHO BBHICOKUN YPOBEHb MUHEpA/TIbHOrO MUTaHus. IToroijeHue



VOHOB M3 pa30aB/ieHHbIX U BbICOKOKOHLIEHTPUPOBAaHHBIX pAaCTBOPOB. AHTOIOHU3M,
CHUHEepPIU3M, afiJUTUBHOCTb UOHOB.

14. B3aumogelicTBus MeXxy pacteHussMu. PU3n0I0rHyecKre 0OCHOBBI PUMeHeHUs y00peHu .
MeMbpaHHasi peryJsiLisi MIOHHOTO TpaHcropTta. MoHHBIM romeocTa3 KjieTKH. PagukanbHOe
repeMellieHre UOHOB B KOPHSX, JBUKeHYe I10 aroIiacTy U CUMILIACTY.

15. TTepeMeliieHrie WOHOB Ha [ajbHee pacCTOsTHHE MO Kcuiaeme u (uiosme. Heobxogumbie
pacTeHMI0 Makpo UM MHKPO3/JeMeHTbl, MuX YCBOsieMble (OpPMBI, COeAUHEHUs U
(bu3moiornueckas posb.

@doH/| TeCTOBBIX 3a/laHU /ISl TEKYIIero KOHTPOJIsl 3HAHHI 10 TeMe:
Bbibpamb 00uH npasuibHbIl omeem

OCHOBHO# KPUTEPHUH, HCIIO0/Ib3yeMbIii Jijif onpe/jeneHus GyHKIMOHUPOBAHHUS
JIU000TCYTCTBUSI aKTHBHOT'0 TPAHCIIOPTA HOHOB B PaCTeHHUH

JelCTBUe AbIXaTe/bHbIX 57I0B

TeMIlepaTypHasi 3aBUCHMOCTb

KOHL|eHTPALIMOHHBIN rPaiueHT

+3/IeKTPOXVMHUUECKUH IPajUeHT

Bbibpamb 00uH npasuibHbIli omeem

Hau6onbmmii 6apbep B pagnaib6HOM TPaHCIIOPTEe HOHOB B KOPHe MPeACTaB/IsAeT
+9H7I0/]epMa

TIePULIKIT

Kopa

pu3ozepma

Bblbpamb 00uH npagu/ibHbIll omeem

B cocraB xyiopodu/isia BXOJUT HOH MeTa/l/Ia
Fe

+Mg

Cu

Zn

Bblbpamb 00uH npagu/ibHbIli omeem
Bs13K0CTh UTOIIa3MbI MOBBIIIAET HOH
K

+Ca

Na

CI

Bbibpamb 00uH npasubHbIl omeem

3Hauenue pH nouBbl, NPH KOTOPOM MOIJIOLIEHHE HOHA aMMOHHA OyjeT
Han00/IbIINM:

4,5

5,5

6,0

+7,0



Bbibpamb 00uH Npasu/ibHbIli omeem

CaMbIM BBICOKHM KaTa/IMTHYECKHUM [IeHCTBHEM 00/1aiaeT
Fe- metann

Fe

rem- Fe

+remFe- Oeslok

Bblbpamb 00uH npagu/ibHbili omeem

HakormnieHH10 BereTaTHBHOM MacChl PACTeHUH CIOCOOCTBYeT
+N

K

Fe

P

Bblbpamb 00uH npagu/ibHbIli omeem

KpaeBoii 0)KOr IMCTHEB MOKET ObITh CBSA3aH C HEOCTAaTKOM
N

+K

Fe

P

Bblbpamb 00uH npagu/ibHbIli omeem

Ddu3n0/I0rnYecKy KMC/I0H COILI0 AB/IAETCSH
KHO3

+KCI

NH4NO3

NazS04

Bblbpamb 00uH npagu/ibHbIli omeem

B Hauasie Beretanuu y pacTeHud Hau00/1b1Ias MOTPeOHOCTH B
+asoTte

KTy

MarHuy

Xerese

Bbibpamb 00uH npasuibHbIl omeem

IIpocTeTHuecKoi rpymnmnoi Kap6oaHrupasbl AB/ISAETCA
K

Ca

+7Zn

Mo



Bblbpamb 00uH npagu/ibHbili omeem
Y cunuBaeT moToK aCCHMH/IATOB U3 JIMCTA

+K

N

Ca

Fe

Bblbpamb 00uH npasu/ibHbili omeem

OnTumanbHoe 3HaueHne pH nurare1bHOr0 pacTBopa /Jisi NOr/IOIeHUs HUTpaTa
7,0

6,0

+5,0

4,0

Bblbpamb 00uH npagu/ibHbIli omeem

®duo/ieToBasi OKpacKa JIMCTheB CBH/ETe/ILCTBYeT 0 fedunure
N

K

Fe

+P

Bblbpamb 00uH npagu/ibHbIli omeem

Ilpu HefocTaTKe a30Ta B MEPBYIO OUepe/b MPOUCXOAUT
CHIDKeHWe WHTeHCUBHOCTH [IbIXaHUSI

HapyIleHre BOJHOTO 0OMeHa

+1I0/1aB/IeHre POCTa

CHIVDKEHHUE TI0JIOKUTETbHOM JIeATe/TbHOCTA KOPHST

Bblbpamb 00uH npagu/ibHbIli omeem

Hau6o/1b1masi noTpedHOCTh B MUHEPA/IBHBIX 3JIEMEHTaXx Ha JTarne
LIBETEeHUsI

+MOJIOJ0CTU

TIJIOAOHOLLIEHUST

Pa3MHOKeHUsI

Bbibpamb 00uH npasuibHbIl omeem

J/IeMeHT MHHepPa/IbHOT0 MATAHUA, KOTOPbIN Mo/j00H0 dochopy
o0pa3yeTMaKpo3pruyeckye coeHHeHH

yr1epos,

KpPeMHUM

MOJTHO1eH

+cepa



Ta6smna 5.1 — Kpurepun oneHKU ¢()OpMHPOBAaHHOCTH KOMIIeTeHLIUH

Kop n Kputepuu olieHMBaHMs cOPMUPOBAHHOCTH KOMITeTEHLIUN
HavMeHOBaHUe (4acTy KOMITeTeHLUM)
VHJMKaTopa Ha 6a30BOM ypOBHe Ha IOBBILIIEHHOM YPOBHe
JOCTYKEeHUS COOTBeTCTBYeT OL|eHKe COOTBeTCTBYeT COOTBeTCTBYeT
KOMITeTeHLIUU «Y[I0BJIETBOPUTEIbHO» OLIeHKEe «XOPOIII0» OLIeHKe «OTJIMYHO»
(vactu 50-64% ot 65-85% ot 86-100% ot
KOMITETEHLIMH) MakcUMasnbHOro Oasa MaKCHMa/IbHOT'O MaKCHMa/IbHOT'O
Ganna banna

OIIK-5.Crniocoben k | 'otoB K Koormepauuu ¢ | ['oToB K Koomepaiuu | ['oToB K
y4acTUIO B KO/uleraMy; He COBCeM | C  KOJuleramu, IO | KOOIlepauuu C
TIpOBeleHu1 TBepZo B/IaJleeT | CYL[eCTBY  OTBeYaeT | Kojuleramu, pabore
JKCIIepYMeHTa/IbHbl |MaTeprasioMm, TIpH | Ha I0CTaB/IEHHbIE | B KOJI/IeKTHBe,
X UCC/IeIOBaHMM B |OTBeTax JIOTTyCKaeT | Lje/id, ¢ HeboJ/bIMMU | criocobeH
ripoecCOHaNBLHON  [MasloCyll{eCTBeHHbIe MOTPEeLHOCTSMHU pacrio3HaBaTtb IO
JesITeIbHOCTH MOTPEeIIHOCTU B aHalu3e | u3jaraer yueOHbIN | MOP(}OIOrHUeCcKUM
NA-1. Iox pe3y/bTaToB, HETOYHYIO | MaTepuas, B OTBeTe | IpU3HaKaM
PYKOBO/ICTBOM apryMeHTaLHIo JlOTyCKaeT Hanbosee
crierjuancta 6osiee  [IpUMeHEHHUS 3aKOHOB | HeOosibIIMe TPOo0esbl, | pacIpOCTPaHeHHEI
BBICOKOM eCTeCTBeHHOHAayUHbIX He WCKaKawolue ero | e B perhoHax
KBa/M(UKaLu JVCLIMIIJIMH, WCHBITBIBAET | COZePrKaHUs. JIMKOpacTylye
y4acTByeT B 3aTpyHeHUs rpu pacTeHust v
TIpOBeIeHU U o opM/IeHUU BBIBO/IOB. CembCKOX035IHCTBe
3KCIlepUMeHTa/bHbI HHble  KY/IbTYPBHI,
X UCCJIelOBaHUH B OLleHUBaTh Ux
00J1acTH arpOHOMUU ¢ur3nonoruueckoe
- OcBauBaeT MeTO[, COCTOSIHUE;
HCKYCCTBEHHbBIX
KYJIbTYP.
NA-2.-ITpoBogur
JVarHOCTUKY
MIPU3HAKOB
roj0JaHust
pacTeHui

Moayas6 - OHTOreHes u axanTanyusa pacTeHun

Bonpocs! st 00Ccy>xAeHus NIPH 3a1uTe 1a00paTopHbIX padorT:
1. Otambl pa3BuTHUs KIeTKU. []BOMHOe OII0J0TBOpeHHe, ero OuosiorMyeckasi CYIIHOCTb.
[Tonstre o pocte. Knetounsle ocHOBBI pocTa. [loHATHe 0 pa3BuTuM pacteHui. [ToHsTHe
00 OHTOTreHe3e pacTeHUH.
2. MonekynspHasg Teopusi pa3BUTHUs pacTeHui. Pas3bl npopacTaHus pacTeHMM. OTarlbl
pasBUTHSA pacTeHuM. Perynsius 3Tarnos pasBUTHsI.



10.

@®UTOrOPMOHBI — CTUMYJIATOPbI U WHTUOUTOPBI POCTOBBIX IMpOLeCcCOB. PUTOTOPMOHBI,
Kak (aKTopbl, pery/ivpyroliie POCT U pa3BUTHe 11eJIOCTHOTO PACTeHUsI.

PocT pacteHuii u ero 3aBUCUMOCTh OT BHYTPEHHUX (PAaKTOPOB. 3aBUCUMOCTb POCTa OT
9K0JIOTUUeCKUX (DaKTOPOB.

CuHTe3, JI0Kanu3ays 1 nepeBikeHre GUToropMoHOB 10 pacTeHut0. OCoOeHHOCTH MX
JleiCTBUSI Ha POCT TKaHeM W OpraHoB W (opMUpOBaHWe TUIOJOB U CeMsH.
Metabonmueckass  CBs3b  (DUTOrOPMOHOB.  Vcriosib30BaHWe — (PUTOTOPMOHOB U
(br3no/IOrnUecKy aKTUBHBIX COeJUHeHUH B C/X TIpaKTHKe. JIoKanr3alus pocTa y BbICIINX
pacteHuii. 3akoH Oosblioro mepuofa. [IoHSiITME O poCTe LeJIOCTHOTO pacTeHUs.
PerynsTopHble OTHOIIEHUS] MEX]y BereTaTUBHbIMU U TeHePAaTHBHBIMU OpraHaMy B
TripoLjecce pocra.

OMOpHOHaNBHBIN 3Tall pa3BUTUs pacTeHud. Ero dbu3nonornyeckrie 0cC06eHHOCTH. PUTMBI
(u3ronoruueckux mnpoieccoB. PakTopkl, BAUSIOL[ME Ha CYTOUHblE U TO/I0Bble PUTMBI.
Moneky/nsipHble U K/IeTOYHble OCHOBBI OMOTexHOsiorMH. CBOMCTBA TOTUIIOTEHTHOCTU
K/IeTOK. BO3MO)KHOCTH MeTo/1a 9KCTIepUMeHTaIbHOTO Mop(doreHe3a B KyJ/IbType K/IeTOK U
TKaHeH [I7Isi paCTeHHeBO/ICTBa.

FOBeHa/IbHBINM 3Tam pa3BUTHs pacTeHUM, ero Gpusnooruueckrie 0cobeHHOCTH. CHCTEeMBI
KpaCHBIA - JanbHUM KpacHbIM cBeT. D¢ deKT CHHero cBeTa Ha pOCT. Buabl JBWKeHUMN
PaCTeHWH, UX TIPUCIIOCOOUTE/TbHOE 3HAUEHHE.

PocToBble U TypropHble MeXaHW3MbI [BIKeHWM. Tporu3Mmbl. HepaBHOMepHBI DPOCT
pacTeHUd TI0O OTHOIIEHWIO K JIOKAJbHO JelcTByroljeMy aktopy. Hactuueckue
JBWDKEeHUS pacTeHU. MeTozbl U3MepeHHsi CKOPOCTH POCTa.

[Tokoit pacreHuii. buonoruyeckuii U BBIHY)KJEHHbIM TOKOW. SIpoBu3alusi W
TepPMOTepUOAN3M. 3aKOH MUHUMYMa M B3auMO/IeHCTBUs (pakKTOpPOB pocTa. Pusnosorus
cTapeHust pacteHuid. [lMK/iMdeckoe cTapeHWe W OMOJIO)KEHHWEe pacTeHWN U OpPraHoB B
OHTOTeHe3e.

OcobeHHOCTH poCTa pacTeHul B (UTOIeHO3€e. BiiusiHMe Ha POCT paCTeHUH XMMUUYECKHX
cpefcTB 3aiuThl. doToreproy3M. Bo3MOKHOCTU peryiMpoBaHusl Pa3BUTUSI PACTEeHUHN
CBeTOBbIM (haKTOpOM. JDTarl CO3peBaHUsl M 3pesiocTd pacTeHuid. Ero ¢usnonornyeckue
0COOEHHOCTH.

@oHA TeCTOBBIX 3a/JaHNH /1A TeKyIlero KOHTPOJ/isi 3HaHMI 10 TeMe:
Bblbpamb 00uH npagu/ibHbIll omeem

YcuneHHoe noronjeHyue BoAbI XapaKTepHO /1A (a3bl

JieNleHUst

+pacTsoKeHus

g depeHaLn

CTapeHust

Bbibpamb 00uH npasubHbIl omeem

I'eoTponHUUYecKyI0 peakIiio pacCTeHHd KOHTPO/IMpPYeT
+ayKCHH

LIUTOKWHUH

rubbeperH

STHUJIeH



Bbibpamb 00uH npasuibHbIl omeem

B KOHCTaHTHBIX YCJIOBUAX CPeibl BO BpeMeHH CKOPOCTh POCTa PacTeHHH
He M3MeHSIeTCs

YMEHBIIIAeTCs

yBe/INUMBAeTCs

+1MeeT CYyTOUHbIN pUTM

Bblbpamb 00uH npagu/ibHbill omeem

SIB/ieHHe AeITHOJISALIMU UMeeT NMPHUCIIOCOOUTeTbHOE 3HaUeHHe P
+TI05IBJIEHUU BCXOZIOB

TPOpaCcTaHUU CeMSH

(hopMHUpPOBaHUY TeHEPATUBHBIX OPraHOB

Bblbpamb 00uH npagu/ibHbIli omeem

Poct pacreHnuii -3T0

+HOBOOOpa30BaHUe IeMEHTOB CTPYKTYPhI
yBe/IMueHre KOJIMYeCTBa OPraHNueCcKoro BellecTBa
yBeJIMueHre MacChl

yBeJIMueHre pa3MepoB

Bblbpamb 00uH npagu/ibHbIli omeem

Tponu3Msl -3TO JBIKeHHE PAacTeHU, KOTOpoe BO3HHKAeT B OTBET Ha
aucddysHoe aelictBue GaKTOPOB Cpebl

+0JHOCTOPOHHee /ielicTBUe (paKTopa Ccpe/ibl

Ha pocT oceBBIX OpraHOB pacTeHUl CU/IbHee BCETO BIIUSIOT

3e/ieHble

CUHHe

JKeJIThbie

+KpacHbIe JTyuu

Bblbpamb 00uH npagu/ibHbIli omeem

Pocty KopHe#i 0/1aronmpUAITCTBYeT COJep)XKaHHe KHC/IOpPOoJa B IOYBEHHOM BO3Ayxe(B
00beMHBIX MPOILEHTAX)

35%

+10-12%

1-3%

0,3-0,5%

Bbibpamb 00uH npasubHbIl omeem
KopHeoOpa3oBaHue y YepeHKOB MO)XHO YCH/IUTh
LUTOKUHAHAMA

rubb6epesTMHAMU

+ayKCHMHaMU

3THJIEHOM



Bblbpamb 00uH npagu/ibHbili omeem
Y anuHeHue cTe0/1A BbI3HIBAET
ayKCHH

+rub06epenH

3THJIEH

LIUTOKWHWH

Bblbpamb 00uH npagu/ibHbili omeem
sIpoBHU3aLusi 03UMbIX PacTeHHI
3ameZiyIsieT pa3BUTHe

+o0ecreurBaeT MHULUALUIO 1[BETEHUS
YCKOpSIET POCT

3ame[|jisieT poCT

Bblbpamb 00uH npagu/ibHbIli omeem

3a6/1aroBpeMeHHOMY MPHUCIIO0CO0/IEHHI0 pacTeHui K
YC/IOBHSIMCITIOCOOCTBYeT

+1/IMHa OHA

BJI&XXHOCTB BO3/lyXa

TemMIieparypa

HMHTEHCUBHOCTb OCBELLIEHHOCTHU

Bblbpamb 00uH npagu/ibHbIli omeem
BakyoJib o0pa3yercsi B ¢a3zy
mubdepeHIMALIAN

3MOpPHOHATBHYIO

+pacTsDKeHusI

Bblbpamb 00uH npagu/ibHbIli omeem

IIpaBWIbHYI0 OpHEHTAI[UI0) B TNPOCTPAHCTBE OCEBBHIX OPraHOB
onpepjesisieT

XeMOTPOTIN3M

(dhoToTponusm

TU/IPOTPONU3M

+reoTponusm

Bbibpamb 00uH npasuibHbIl omeem

OTtcyTcTBHeM 0/1aronpHATHHIX YC/I0BHH /ISl POCTA BHI3bIBAETCSA
TTyOOKUiA

Tpe/IBapuUTe/IbHbIN

BTOPUYHBIN

+BbIHY)KJ,€HHbII TTOKON

SIB/1eHHe YTHO/ISIUM MMeeT MPHUCIoCco0UTe/TbHOe 3HaUeHHe TIPH
KyIllleHUM ( BeTB/IeHUM ) pacTeHuH

He0/IaronpUATHBIM

pPaCcTeéHuss BOCHOBHOM



TIOSIB/IEHUH BCXOZIOB

+TIpOopacTaHry CeMsiH

(hopMHpOBaHUY reHepaTUBHBIX OPraHOB
ITpoOy)kaeHHe CIAIMX NOYEK BhI3bIBAET yAa/IeHUe
L[BETKOB

TUIO/IOB

+BepXYILKHU robera

CTaphbIX JIMCTHEB

Bbibpamb 00uH npasuwibHbIli omeem

BiaronpusiTHbIE YC/IOBHA AJISA POCTA MPH BJIAKHOCTH MOYBBI
+60-80%

30-40%

40-50%

50-60%

Bblbpamb 00uH npagu/ibHbIli omeem
Crparudukarus

TOPMO3UT MTPOpaCcTaHue CeMsH
CTUMYJTUPYET LIBeTeHHe PacTeHUH
MpOJ/IsieT TIOKOW CeMsiH
+Cr1ocoOCTBYeT MPOPACTaHUIO CeMsTH

Bblbpamb 00uH npagu/ibHbIli omeem

Jlnst sMOpHoHa/IbHOM (ha3bl pocTa K/IeTKH Hando/iee XapaKTepHo
yBe/IMueHre pa3MepoB KITeTKU

yTOJIILeHre K/IeTOUYHOW CTeHKH

oOpa3oBaHue 1IeHTPaTbHOU BaKyOIH

+KJIETOUHOE /le/ieHHe

Bbibpamb 00uH npasu/ibHbIl omeem

Makcuma/ibHBIN POCT cTedJisi B BBICOTY HaO/TI0aeTcst
+B TEMHOTeE

TIpY KOPOTKOM [JIHE

TIpY JI/TUHHOM JIHe

TIPU HeTpepbIBHOM OCBeLeHUN

BOITPOC CO CBOBOJHBIM ®OPMNPOBAHUEM OTBETOB

Bonpoc Ha 3anoiHeHue ¢popmbl

Ec/u K akTHBHOMY LIEHTPY (hepMeHTaTHBHOTO Oesika CriocoOeH MpUCOeJMHUTHCS He TOJTBKO
cyOCTpaT peakiyu, HO ¥ CTPYKTYPHO MO/I00HBIN eMy UHTUOUTOP, TO 3TO (KOHKYPEHTHOE)
WHTrUOVpOBaHue.

Eciv k/1eTka HaXOAUTCS B COCTOSTHUY TI0/THOM TIOTePU TYpropa, a ee BOJHBIM IMOTeHIMa/l PaBeH -
0,5 MITa, To ocMOTMYeCKuH roTeHIuan coctasssieT (- 0,5 Mmna).



[Tpu ruppocTatrueckoMm roTeHrmasse 0,5Mria ¥ BogHoM - 0,2Mria ocMOTUUECKHH TIOTeHIHa
coctassisgeT — (0,7 Mmna).

[TpoAyKTUBHOCTb TPAHCIIMPALIMU pacTeHus, HaKOMUBIIIero 3a BereTaiuio 0,3 KI' CyXoro
BelllecTBa U ucnapusiiero 100 i1 Boabl coctasnsieT (3 r/Ji).

[To oTHOILLIEHHIO K BOZIe OCHOBHbIE IPYTIIbI 3/IaKOBBIX ¥ 36PHOO0O0BBIX TpaB, Mac/IMUHbIe,
3epHOBbIe OTHOCATCS K rpyrrne (Me30¢uTOB).

I[Teprioz B )KU3HU pacTeHus1, KOTJja OHO HarboJjiee UyBCTBUTETBHO K HE/JOCTATKY BOJIBI
Ha3bIBaeTCs (KPUTHYECKUM).

BriziesieHre KamneibHO->KAKOM BJIaru JIMCThSIMU B YC/IOBUSIX TIOBBIIIIEHHOMN BIa)KHOCTU BO3/[yXa
Ha3biBaeTcs (ryrramuen).

dukcanus CO; y C4-pacTeHui MPOUCXOJUT B KeTKax (me3ogmsia).

TemnepaTypHbIii MakcCUMyM (OTOCHMHTe3a (HHIKe) TeMriepaTypHOr0 MaKCUMyMa JIbIXaHUS.

OCHOBHBIM 3HEPreTUUECKH LIEHHBIM MPOIYKTOM a3pO0OHOTr0 AbixaHus sBjsercs (AT®).

Peakijyisi pacTeHui Ha MEPUOAMYECKYIO0 CMEHY MOBBILLIEHHBIX U IOHWKEHHBIX TeMIlepaTyp,
BbIP@KAIOII[asiCsl B U3MEHEHUU TPOLIeCCOB POCTa M Pa3BUTHS Ha3biBaeTCsl (TepMOMepPHOAN3M).

B 10)KHBIX IIMPOTax pacrpocTpaHeHa rpyra (KOPpOTKO)IHEeBHbIX PaCTeHUH.

Crnocob6HOCTh pacTeHMii TIepeHOCHTh HU3KHE OTpULIaTe/IbHbIe TeMIlepaTyphl Ha3bIBAeTCst
(MOpP030CTOMKOCTHI0).

Cnaboe pa3BuTHie MeXaHUUECKHUX TKaHel cTe0sist TPUBOUT K TIOJIeTraHHUIo.
Poct cTebsist B TONIUHY 00€CIieunBaroT (JlaTepaibHbIe) MEPHUCTEMBI.
Ha sipoBH3aLiyio pearupyroT TOJILKO Ha KOPOTKOM JiHe (pacTeHUsl-ABYPYUKH).

OtcytcTBre 6/1aronpUsITHBIX /IJIs1 POCTa YC/IOBUM BbI3biBaeT (BbIHYK/€HHBIN) MOKOI MoueK 1
CeMsIH.

st 60ps0OBI C COPHSIKAMH TIPUMEHSTIOT Bell[eCTBa, Ha3biBaeMble (repOHIujamMu).
Y cTaHOBUTE COOTBETCTBHE:

¢yHkyus buomembpaH onpedesneHue
1) pasgenuTenbHas a) yyacTMe B XMMWUECKMX IIpeBpallieHUsX Pa3/MUHbIX
BelecTs (2)
2) MeTtabonmueckas b) mnoppepkaHve pa3HOCTH 3/IEKTPUUECKUX MOTeH1[1ManoB (4)
3) peuentopHas C) pasfe/eHre BHYTPU- U BHEKIETOUHOI 0 MpocTpaHcTBa (1)

4) snekTpUuecKas ‘ d) mepeHOC BeleCTB MeXX/y Pa3/IMYHbIMUKOMIIAPTMEHTaMH U




BHEKJIETOUHOU cpefoi (5)

5) TpaHcropTHas €) ydJacTve B BOCIPHATHY BHEIIHUX CTUMYJIOB (3)
Y CTaHOBUTBH COOTBETCTBUE:
ouchpy3sus monekyn onpedeneHue 8 membpaHe
1) narepanbHas a) [IBIDKEHMEe BOKDYT OCHU TMeprHeHJUKY/ISPHO IJIOCKOCTH
oucnos (2)
2) BpallareabHast b) mepemertrieHre c 0fHOM CTOPOHBI OUC/IOS Ha ApPyTyto (3)

3) ¢nun-dnon

C) JBWKEHHe B IJIOCKoCTH bucsios (1)

Y cTaHOBUTL COOTBETCTBUE:

3/1eMEeHMHbILU XumMuueckull cocmas benka

codepcaHue 8 npoyeHmax

a) yriepog
b) kucaopof
C) BOZAOPOA
d) asor
e) cepa

a) 21-23
b) 0-3
c) 6-7
d) 50-55
e) 15-17

Pabora B Mmasibix rpynmnax: PemeHue 3ajau

3agaua. OmpeseUTh Ky/IbTYphbl, OT3bIBUMBBIE HA pa3Hble CMOCOOBI TPeATIOCeBHOM

006paboTKH cemsiH.

[Tpuem 06paboTKH.

ITpoBeaeHne 06padoTKH

Kynberypa

1. Bo3pgyiiHo- Pacchirianve ceMsiH TOHKWM CJI0€M B COJIHEYHBbIE JHU C
TeryioBas TeproUUeCKUM TepesiorayvBaHueM.

Pacctun a1 mpocymikv M Iocjie[ ee mporpeBaHue
2. TernsioBad. pocytt yrom porp

cemsiH 10 30°-35°C B Teuenue 4-5 yacos.

3. O6paboTka cemsiH
XOJIO/IOM.

[MTonepemeHHoOe BblepKUBaHKe ceMsaH 18 uacos npu 0°C
1 6 yacos nipu 18°C B Teuenue 15-25 cyTok. Mcnomb3yror
HaK/IFOHYBILIMECS U He HaK/TFOHYBIIIMECS] ceMeHa.

4. 3aka/nvBaHue K
3acyxe o I'enkesro.

CeMeHa HaMauyMBalOT B BOJe WM C1aboM pacTBope
6opuoit kucnotel (0,01%) B 3-4 mpuema. Ha 100 kr
cemsiH OepyTt 30-40 51 Bozbl. Korja Bcst Bogia BUTaAeTCs,
BOPOX [MOKPBIBAIOT MELIKOBUHOU M BBIZIEP)KHUBAKOT JBOE
CYTOK, TepUOJMYeCcKH IepesornauvBas. 3aTreM CeMeHa
PacchIaroT U MO CYLINUBAOT.

5. 3akanMBaHUe K
3aCOJIEHUIO 10
T'enkesnro

To >Xe camoe, HO MCMOBL3YIOT PacTBOPbLI COJIeld HATpHS,
KaJIbL1sl M JIp.

6. ObpaboTka cemsiH
B pacTBOpax
MaKpO3JIEMEHTOB.

Ucnone3ytor 1 % pacteop NPK (B suTpe BoOAbI
pactBopsitoT 9,5 1 NH4NO3, 6,4 T KH2POs4, 5,6 T KCI).
CeMeHa HaMauMBalOT B TeueHuUe 6-24 yacoB, 3aTeM

MIPOCYILLMBAOT.

7. ObpaboTKa cemsiH
B pacTBOpax
MUKDPO3/IEMEHTOB

I HavawBanwst cemsiH uaios3ytor 0,01-0,005 % pacteopbl
XJIOpYCTOrO WM CePHOKMC/IOro MapraHiia, 0,004-0,2% cepHOKUCION
meny, 0,02-0,03% 6opHoii kiciotsl, 0,01-0,2 % CepHOKMCTIONo IVHKA.
Pacteopel  BrMmbBarOTCH1 CcemeHavu 8-12 yacoB, 3areM CeMeHa
TIOZCYLLIMBAIOTC HA BO3ZYXE.

8. O6paboTka

l'otoBaT pactBOpEl, cogepxawue 20-50 Mr/n siHTapHOU




OUOreHHBIMU
CTUMY/ISITOPaMHU.

kucnorel. Ha 100 kr cemsiH UConb3yroT 35 JIMTPOB
pacTBopa B JBa mnpueMa:15 /MTPOB Mpu IepBOH
obpabotke, 10 UTpOB yepe3 6 yacoB. 3epPHO HAKPHIBAIOT
Ope3eHTOM Ha 24 yaca, 3aTeM NPOCYIIMBALOT.

9. O6paboTtka

Ucnonb3yror 0,03 % pactBop. HamauuBaroT 24 yaca npu

METHU/IEHOBOM temmeparype 22-24° C.
CHUHBIO.
10. O6paboTka Wcnomayror 0,01 % pacreop rerepoaykauHa, 01-05 % pactBop
POCTOBBIMU TMOOEpITIHA, HAMAUBAFOT 12-24 yaca 3areM MPOCYILIMBALOT.
BeIL[eCTBaMH.

CeMeHa 00BOMAaKWBAlOT TyCTOM Kjesiled MacCoM,
11. dpaxkvpoBaHue N

copeprkartieit MHUKDPO3JIEMEeHTHI, (bUTOrOPMOHBI,

CeMsH.

(yHrULWBI ¥ IpYTHe BelllecTBa.

12. TloacyliviBaHue

CeMsH. HECKOJIBKHX CYTOK.

CeMeHa MOACYIIMBAIOT B CyXOM IOMEILIEHWH B TeUeHUe

13. IIpombiBaHue

CeéMsH B HpOTO‘—IHOﬁ CYyTOK.

BOJIE.

HpOMbIBKa B HpOTO‘-IHOﬁ BOJle B TeUeHHe HECKOJ/IbKHX

3agaua. Onpegenuts Mopdodr3ronoruueckre apaMeTpbl MOJeNd COpTa IIIeHULbI Ha

TEOPeTHUEeCKH BO3MOXKHYIO YPO)KaltHOCTb.

Hapbs Moger 1\:2(/:)[ eJ;I/IHa
Ne [TonTaBKa N P Ha P
. (parionup- YeCcKu
1/ [Tokazarenu (cTapbiii - BBICOKYIO
OBaHHbIU . BO3MO>KHYIO
1 COpT) copT) ypO’Kau- oKt
P HOCTb P
HOCTb
Ypo>XaliHOCTb, 1/Ta
1 | GmaronpUsATHBIN rof 28-28 34-36 55-60 100-117
He0/1arorpusiTHbIN TOJ 5-6 8-9 11-12 12-14
q 7 1 m?
p | OO pactemum ma L MTOTEPERA| 50300 | 280-320 | 280-320
yOOpKO#A.
3 | [IpomyKTUBHasA KyCTUCTOCTh 1,4-1,5 1,5-1,6 1,8-2,0
4 | Yucsio npoyKTUBHBIX cTebuieii/1 M2, | 420-480 450-510 550-800
Ypoxkati 3epHa c 1 pacTeHus, T.
5 | rimaBHoro nobera 0,65-0,75 | 0,8-0,9 1,15-1,25
OOKOBBIX 1T00EroB 0,20-0,25 | 0,35-0,40 0,75-0,85
9] 6
5 Honst OOKOBLIX 1noberoB B ypokae 2530 30-35 40-45
3epHa, %
7 | UMC/10 KOJIOCKOB B I'JIaBHOM KOJ10Ce 12-13 14-15 15-16
8 | CpexHssi103epHeHHOCTH 1 Koj10Ca 1,6-1,7 1,8-1,9 2,2-2,4
9 | Hucso 3epeH B Ir/1aBHOM KOJ10Ce 21-23 24-28 34-38
10 | Orriee uncsio 3epeH Ha 1 M2, ThIC. 9,5-10 10-11 14-15
11 | Macca 1000 3epen, r 28-30 32-35 38-42




[TpofomKUTENBHOCTD NEPUOIOB, JHU

1 BCXO/IbI-TI0JTHAs CI1eJIOCTb, 79 82 80-81
BCXOZBI-KOJIOLLIeHUe 47 49 45-47
KOJIOLLIeHHe-TI0/H CI1e/I0 32 33 34-35

13 | BbicoTa pacTeHuMH, CM 110-115 115-120 90-95

14 Hons KOJIOCE:IOB cyxoit macce robera 18-19 19-20 94.25
B 1[BeTeHUe, %

15 OTHo111IeHre MacC KOJIOC//IUCThS B 1,0-1.1 1,0-1.1 1,415
LIBeTeHUe
Cyxast Hazi3eMHasi Macca, 1/ra B a3y
KOJIOIIIeHHe, 52-57 58-63 65-70

16 | mpUpoCcT  OT  KOJOLIEHWS [0
CO3peBaHus 83-38 46-45 125-135
B MOJIHYIO CIEI0CTh 85-95 98-102 42-45

17 N[ZaKSI/IMaJ]bHaH TJIOLIQ/lb  JIUCTHEB, 3.5.4.0 43-4.8 4853
M/M

18 | Xo3siicTBeHHbIN K03 duLeHT, % 30-33 34-37 42-45

19 CDOTOCI;IHTETI/ILIECKI/Iﬁ MOTeHLMa, 0.8-0.9 1,0-1.2 12-14
MJIH. M“/Ta
[Tnowiaap MMCTHEB T/IABHOTO TIo0era,

% 100 115-120 115-120

20 | 1-4 spyc 100 115-120 115-120
5-6 spyc 100 115-120 120-130
¢bnar 100 115-120 150-160
[IpoJo/mKUTENBHOCTD  JKU3HU  OT

51 | TIOABMEHHS 0 YCHIXAHMA, AHM
1-4 sipyc 38-38 39-40 39-40
5-8 spyc 48-49 52-53 55-58

7 Yucras MPO/IYKTUBHOCTb 8.9 8.9 8.9
doTocunTe3a, r/M%/CyTKN

23 | Yucsio 3apojplilieBbIX KOPHEeH 4,5-4,8 4,7-4,8 5,0

24 | Ync/io KoJ1eonTU/IbHBIX KOPHen 1-2 2-3 2-3

25 | Uncsio y3/10BbIX KOPHel 10-12 11-13 12-14
['nybMHa TPOHUKHOBEHHUSI KOPHEH,

26 | cM, K Hayasny KyllleHUs 40-45 45-50 50-60

MaKCHhMaJlbHas 140-145 145-150 150-160

27 | 3acyX0yCTOWUYMBOCTb, DAl 3 5 4-4,5

28 | 3acyxoypoXalHOCTb, Oas 2 4 5

Tab6mmna 6.1 — Kpurepun oneHKU ¢()OpMHPOBAHHOCTH KOMIIeTeHLIUH

Kop n Kputepuu ouieHrBaHus c)OPMUPOBAHHOCTH KOMIIETeHLIMH
HauMeHOBaHue (vuacTv KOMIeTeHLMN)
HWHAMKaTopa Ha 6a30BOM ypoBHe Ha ITOBBIILIEHHOM YPOBHE
AOCTHIKEeHHA COOTBETCTBYET OLIEHKE COOTBETCTBYET ’ COOTBETCTBYET




KOMIIeTeHIIMH

«yOOBJ/IETBOPUTEJIBHO»

OLIEHKE «XOPOIII0»

OLIeHKe «OTJIMUHO»

(uactu 50-64% ot 65-85% ot 86-100% ot
KOMIIEeTeHLH) MakcHUMasnbHOro 6asa MaKCHUMaJIbHOT'O MaKCHUMaJIbHOTO
Ganna Ganna
OIIK-1.Crniocoben | 'oToB K Kooreparuu C | ['oToB K Kooreparuu | ['oToB K
pellaTh TUTIOBbIE KOJI/leraMd; He COBCeM | C  KOJuleramu, 10 | KOoorepaLyu C
3aziaumn TBEpP/I0 BJIQJleeT | CYL[eCTBY  OTBeYaeT | Kojuleramu, pabore
rpo¢ecCOHa/NbHON  [MaTepuasioM, NpH | Ha MOCTaB/IeHHbIE | B KOJIJIEKTUBe,
JesITeTIbHOCTH Ha OTBeTax JIOTTyCKaeT | eI, C HebOoJbIMMU | criocobeH
OCHOBe 3HaHUI MaJioCyIlleCTBEeHHbIe MOTPeLIHOCTSIMU pacro3HaBaTh IO
OCHOBHBIX 3aKOHOB  [[IOTPELIHOCTH B aHa/u3e | u3jaraer yueOHbIM | MOP(}OOrHUeCcKUM
MaTeMaTUUeCKWX,  |pe3y/bTaTOB, HETOYHYIO | MaTepuaj, B OTBeTe | MpU3HAKaM
ecTeCTBeHHOHAyYH |apryMeHTAaLhio JIOTTyCKaeT Haubosiee
BIX U TIpUMeHeHUsI 3aKOHOB | HeOosiblIMe Tpo0esibl, | PacrpoCTpaHeHHBI
ob1meripodeccrioHan (ecTeCTBeHHOHAYYHBIX He WCKaKarollye ero | € B perdoHax
bHBIX JUCLIATUIVH C  |IUCLUIUIAH, WCIIBITBIBAET | COJIePKaHUSI. JTUKOpacCTyILye
TIpUMeHeHHeM 3aTpyIHEHUS Tpu pacTeHus U
MH(GOpPMAaLIMOHHO-  |0)OpPMJIEHUH BBIBOZIOB. CeJIbCKOXO35IMCTBe
KOMMYHHUKAI[UOHHbI HHbIE  KY/BTYPHI,
X TeXHOJIOTUH; OLIEHUBATh uX
OIIK-5.CriocobeH K (bu3ronoruUecKoe
yuacTHIO B COCTOSIHUE;
TIPOBE/IEHUHN
9KCTIepUMeHTaTbHBI
X HCC/Ie[JOBaHUH B
ripoecCOHa/IbLHOM
JiesITeNTIbHOCTU

NA-1. Ucrionb3yet
KJIaCCUYeCKue U
COBpPEMEHHbIe
MeTO/bI
WCC/IeJOBaHUs B
arpoOHOMUU —
TIPOBOJUT OLIEHKY
BeCeHHero
COCTOSIHUS O3UMBIX

KYJIbTYP

Moayas 7 - Ajanranus ¥ yCTOMYUBOCTHL PaCTeHUH

Bonpocs! Aist 00CyKaeHus NPH 3a1uTe 1a00paTopHbBIX padorT:

1. UYem pa3nuuar0TCsi MOPO30yCTOMUYMBOCTh U 3UMOCTOMKOCTB?
2. TIpu Kakux yC/IOBUSIX IPOMCXO/ST MepBasi M BTOpasi CTa/IuU 3aKa/IMBaHUsI PACTeHUM K

MOpO3Yy?

3. B ueMm COCTOMT 3alUTHOE JelCTBHEe CaxapoB?




4. Kak BnusieT cofepkaHue cBOOOJHOM M CBSI3aHHOM BO/IbI Ha MOPO30yCTOWYHMBOCTh
pacTteHuu?

5. Kakume cymjecTtBymoupie MeToAbl 00pbObI C BBIIPeBaHWEM, BBIMOKAHHEM W
BbINIMPAHUEM PacTeHUM?

6. IloueMy WVMeHHO PpOCT $BJSIeTCS IJVIaBHBIM [MarHOCTUYECKHMM II0Ka3aresiem
YCTOWUMBOCTH pacTeHUi K Heb/1arornpusTHBIM yCIOBUSIM CPe/ibl?

7. Ilouemy mpu AMarHOCTHKE YCTOMUMBOCTU HEOOXOJUMO CpaBHeHHE C M3BECTHBIMU
copTaMU-KiaccuuKkaropamu?

8. Kakue MeTO/bI UCIIO/IB3YIOTCS [ JUarHOCTUKM COJIeyCTOMYMBOCTHU PaCTeHUI?

9. Kakue ¢usnonornyeckue MeToAbl MOTYT OBITh KCIOBb30BaHbI [JIi  OLIEHKU
COCTOSIHMS O3UMBIX I10CJIe TIePe3UMOBKU?

10. B kakux cayudasix HWH(POPMATHMBHO OMpejie/leHrde COJlep’KaHusi CaxapoB
pacTUTeNbHbIX TKAHIX?

@DoHA TeCTOBBIX 3a/jJaHNH /1A TeKyIero KOHTPO,/isi 3HaHUH 10 TeMe:

Bblbpamb 00uH npagu/ibHbIli omeem

IIpuuuHo¥ rudey pacTeHuil MPU BbINPeBaHUH ABJIAETCHA

yCH/IeHHe aHa3POOHBIX MPOLIECCOB, yMeHbllleHHe cuHTe3a AT®d HakorIeHHe CITUPTOB,
a/bJerujoB

+UCTOILIeHe PACTEHUs B pe3y/ibTaTe JOBOJIBHO OOJILIIION MHTEHCUBHOCTH JbIXaHHUSI TIOZ, TOJICTBIM
C/I0eM CHera B YC/IOBUSIX MSATKOW 3UMbI

pa3pbIB KOpHel, BbI3BaHHBIN TEM, UTO CHErOBast BOZia, 00pa30BaBILasiCsl BO BPeMSsI OTTeren U
BIIMTABLIASICS B [IOYBY, TIPU MOXO0I0JAHUU 3aMep3aeT M pacllupsisiCh TOJHUMAeT BEPXHUN CJI0U
TIOYBbI

oOpa3oBaHKe U3 CHEroBOM BO/IbI Hafl PAaCTeHUeM TIPH MOXO0JI0JaHUH JIeJISTHON KOPKU

Bbibpamb 00uH npasuibHbIli omeem

PacreHusi, npou3pacrawinye B CyXux MecTax 00uTaHus, - 3TO
TUrpOUTHI

TUAPO(UTHI

+KCcepohuThI

Me30(UThI

Bblbpamb 00uH npagu/ibHbIli omeem

IIpucnoco6/ieHneM /Jisi IPOU3PaCTaHUsI HA 3aCO/IEHHBIX MOYBAX SIBJISAETCH
cs1abasi MYHTeHCUBHOCTh (DOTOCHHTE3a

+HaKoI/IeHre 0OCMOTUYEeCKU aKTUBHBIX BeILleCTB

cofiep>kaHuie 00JIbILIOr0 KOJTMUeCTBa BOAbI B TKAHSX

BBICOKAsi MHTEHCUBHOCTb JIbIXaHUsI

Bbibpamb 00uH npasubHbIl omeem

3aIMTHBIMH BelleCTBAMH Y PaCTeHU SIB/IAIOTCSA
+caxapa

JKUPBI

OpraHUYeCcKHe KUC/IOThI

AMUHOKHCJIOTHI



Bblbpamb 00uH npasu/ibHbili omeem

B ocHoBe noseranusi pacTeHUN JIEKUT
OosIbIIIOe COZiep>KaHKe BOZIbI B PACTEHUH

HU3KOe Co/iepyKaHue BO/Ibl B PaCTeHUH

+caboe pa3BUTHE MeXaHUYeCKOU TKaH COJTOMUHBI

Bblbpamb 00uH npasu/ibHbili omeem

IIpruuHoO¥ rube/n pacTeHuil NPU BHIMUPAHUH SIBJISI€TCSA

yCrieHHe aHapPOOHBIX TIPOLIeCCOB, yMeHbIlleHHe cuHTe3a AT®, Hakor/IeHre CITUPTOB,
a/bJerujoB

WCTOILleHWEe PacTeHUsI B pe3y/bTaTe A0BOIBHO OO/BIION MHTEHCUBHOCTH [IbIXaHUS 110/ TOJICTBIM
CJI0EM CHeTa B YCJIOBUSIX MSATKOW 3UMBI

+pa3pbIB KOPHEH, BLI3BAHHBIN TeM, UTO CHEToBasi BO/la, 00Pa30BaBIIIasiCs BO BpeMsI OTTETeIN U
BIMTABLIASICS B TIOYBY, TIPU [TOXOI0JAaHUU 3aMep3aeT U PaclLupssiCh NPUMOAHUMAET BEPXHUM
CJI0M TIOYBBI

obpa3oBaHue U3 CHerOBOM BOZBI HaJl PaCTeHHeM TIPH ITOXO0JIOAAHUH Jie[ITHOW KOPKU

Bbibpamb 00uH Npasu/ibHbIli omeem

PacreHusi, npou3pacrawinye Ha HACOJIEHHBIX MOYBaX
+ranoduTh

KcepouThbI

Me30(UThI

MUPUTBI

Bblbpamb 00uH npagu/ibHbIli omeem

3amuTHOE BeleCTBO, HaKaIUIMBaKoIIeecsi BO BpeMsi 3aCyXH pacTeHHi
JKUPbI

BUTaMUHbI

+IIpOIVH

METHOHHH

Bblbpamb 00uH npagu/ibHbIli omeem

Mopo030CTOMKOCTB - 3TO

CIIOCOOHOCTH TTePEeHOCHTh HU3KUE TI0JIOKUTE TbHBIE TeMITepaTyphbl
+CIoCOOHOCTh TIEPEHOCUTb HU3KHE OTPHULIATE/TbHbIE TEMITePATyPhl
CMoCOOHOCTh TIEPEHOCUTD AeHCTBHE JIe/ITHOU KOPKU
CrOCOOHOCTH MePeHOCUTh 3aMOPO3KHU

Bbibpamb 00uH npasubHbIl omeem

BemecTBa, HCII0/1b3YOIIMECS A1 00PBOBI C MO/IETaHHEM
+peTapJaHThbl

nedomaHTbI

LIUTOKUHHHBI

repOuIBI

Bblbpamb 00uH npasu/ibHbili omeem



IIpuuuHo¥ rudenn pacTeHuil NPpU BBIMOKAHUY ABJIAETCHA

+ycuieHre aHa3pPOOHBIX TIPOIECCOB, yMeHbITeHHe cuHTe3a AT®, HakorieHne
CIIUPTOB,a/Ib/IerU10B

WCTOIIleHWe PaCTeHHUI B pe3y/IbTaTe JOBOJBHO OOMBIION MHTEHCUBHOCTH [IbIXaHUS MO/

TOJICTBIM C/I0OEM CHera B YCJIOBUSIX MATKOU 3UMBbI

pa3phbiB KOpHel, BbI3BaHHBIN TeM, UTO CHEroBasi BOZla, 00pa30BaBILIAsiCsi BO BpeMsi OTTeTesH, U
BIIMTABLIASICS B [IOYBY, TIPU [OX0/I0A@HUU 3aMep3aeT, U PacLLMpsIsiCh NPUTIOJHUMAET BEPXHHUI CI0U
TI0YBbI

oOpa3oBaHue U3 CHeTOBOM BOZBI HaJl PacTeHHeM TIPH IOXO0JIOAAHUY Jie[ITHOW KOPKU

Bbibpamb 00uH npasuibHbIl omeem

Oco0eHHO 0TTacHBI BHICOKHE TeMIIepaTypbl BO BpeMsi
CO3peBaHus I710/|0B

TIOsIB/IeHHE BCXO/I0B

LIBeTeHHS

+3aK/Ia/[KV FeHepaTUBHBIX OPraHOB

Bbibpamb 00uH npasuibHbIli omeem

X0/10/{0CTONKOCTb pacCTeHHH 3T0

CIOCOOHOCTh PaCcTeHHH TTePeHOCUTh HU3KHe OTPULIaTe/TbHbIe TeMITepaTyphbl
CIOCOOHOCTH 1TePEeHOCHTh TIepeMeHHbIe TeMITepaTyphbl

+CII0COOHOCTD MTePeHOCUTh HU3KHE TI0/I0KUTeTbHbIe TeMITePaTyphbl
CrocoOHOCTh TIePeHOCUTh HeOOoIbLIIMe OTPULIATe/TbHBIE TEMITEPATYPhI
Bblbpamb 00uH npagu/ibHbIli omeem

Ilpu moAroToBKe K 3uMe y pacTeHHil HAKAI/INBAKTCS B 00/IHIIIOM KO/ITHYECTBE
+caxapa

HYK/IEHOBBIE KMCJIOThI

JKUDBI

Genku

Bblbpamb 00uH npagu/ibHbIli omeem

Y cTOMUHMBOCTh pacTeHH K He0/IaronpuATHHIM (p)aKToOpaM cpeAbl 00yC/I0B/IeHa
CTabUIBHOCTBIO (DAaKTOPOB CpeibI

aMITIUTY/I0M OTK/IOHEeHUs! (PU3M0JIOTMYeCKUX TIPOLIeCCOB

CKOPOCTBIO BO3BpaTa K MCXOZJHOMY YPOBHIO

+aMITTUTY/J0M OTK/IOHEeHUs! (PU3H0/I0TMUYeCKHX TIPOLIeCCOB OT HOPMBI M CKOPOCThIO BO3BpaTa K
HCXOHOMY YPOBHIO

Bbibpamb 00uH npasuibHbIl omeem

O0mmMu NpU3HAKAMHU MOBPEXeHHUs pacTeHui TOKCHUECKHMH raamm
SIBJIAIOTCSA

+HEKpO3 JIMCThEB U Jja/ibHeliIIee UX OTMUpPaHKUe

TIOKe/ITEHUE JTUCThEB

obpa3oBaHus OypbIX TIATEH Ha CTEO/IAX

(bMOIeTOBBIN HAJET Ha JIUCThSIX



Bblbpamb 00uH npagu/ibHbili omeem

K TOHKO/TMCTHBIM KCepo(UTaM OTHOCATCS
KaKTyChbI

araea

+KOBBUTb

TIOJIbIHb

Bblbpamb 00uH npagu/ibHbili omeem

Y cnoBusiMu nepBoii ¢a3bl 3aKa/TMBaHMs SIBJIAIOTCS
CBeT U TOBbIILIeHNe TeMriepaTypbl B HOUHOe BpeMst
riepeMeHHbIe TeMIiepaTyphbl

+CBeT U MOHWKeHUe TeMIlepaTypbl HOUbIO

TOCTOSIHHO HU3KHe TeMIiepaTypbl

Bblbpamb 00uH npagu/ibHbIli omeem

CremneHb NOBPE)XAEHUs PACTHUTE/IHHON TKAHH MO)KHO JUAarHOCTHPOBATH I10
YBe/JTHUYEHHIO AMCTIEPCHOCTH LUTOIIa3MbI

+TIOBBILLIEHHIO CPO/ICTBA K KPACHTEJISIM

HaJIMYMIO T1/1a3MOJTH3a

BBIXO/IY BEIIIeCTB U3 KJIETOK

Bblbpamb 00uH npagu/ibHbIli omeem

IToka3aTesieM MOBPEeX/|€HUsI PACTUTE/THHOM K/IeTKHU CJTY)KHT
Ha/Inyrie KpacuTesiell B BaKyoJIsix

+TIOBbIILIEHWE CPOZCTBA K KPACHUTEJISIM IJUTOT/Ia3MbI

HuTH ['exTa

L[UTOPPU3

NHANBUAYAJIBHOE 3AJAHUE «®u310/10ruuecKue 0C00eHHOCTH MPOAYKIIMOHHOT0
Nponecca 0CHOBHBIX Ce/IbCKOX03IMCTBEHHBIX KY/IbTYpP»

Iens 3aganmsa: V3yuntb 0coOeHHOCTH  (DM3UOJIOTUYECKUX  TIPOLIECCOB  BBIOpaHHOM
CeJIbCKOXO035TUCTBEHHOW KY/bTYpPbl. PacKpeiTh W 00OCHOBaTh YCJIOBHS [yisi  0OecrieueHust
MPOAYKLIMOHHOIO MpoLiecca.

3azauu:

1.PackpeITh TpeOOBaHUS OMOIOTMY KY/IbTYPbI K YC/IOBUSIM BhIpAI[UBAHUSI.

2.0mucaTh  0COOEHHOCTH  (PM3HOJIOTUUYECKHX  TIPOLIECCOB  CEIbCKOXO3SUCTBEHHONW WM
JeKOPaTUBHOM KY/bTYPhl: BOAHOTO 0OMeHa, JOTOCHHTe3a, JbIXaHUsl, MUHEPAJbHOTO TTUTaHMUS,
pOCTa ¥ pa3BUTHSI, yCTOMUMBOCTH K aOMOTHYECKUM U OMOTHYECKUM (haKTOPaM.

3.000CcHOBaTh ypPOBEHb BO3MOKHOW peay3al[ii TeHEeTUUeCKOro IIOTeHI[Masa Ky/IbTyphbl B
arpoK/JIMMaTHYeCcKUX ycioBusx KoctpoMckoi ob1acTu.

TpeboBaHuUs K BHINO/THEHHIO 33/laHUA:

WuavBUyanbHOe 3aJjaHue JO0/DKHO ObITh BBHITIOJTHEHO B BH/e TedaTHOW paboThl 00beMOM He
MeHee 7 CTpaHuL| MalllMHOMMUCHOIO TeKCTa.

TUTY/IbHBIN IUCT



MUHHUCTEPCTBO CEJIbCKOI'O XO35IICTBA POCCUHCKOU ®E/JEPALIN
JEITAPTAMEHT HAYYHO-TEXHOJIOT MYECKOM ITOJTUTUKA Y OFPA3OBAHUSA
PE/NEPAJIBHOE I'OCYJAPCTBEHHOE BIO/[XKETHOE OBPA30OBATEJ/IBHOE
YUPEXX/TEHUE BBICIIIEI'O OBPA3OBAHUA
"KOCTPOMCKAS TOCYJJAPCTBEHHAS CEJIbCKOXO3SMCTBEHHAS AKAITEMUS"
DAKYJ/IBTET A POBH3HECA
KA®EJIPA ATPOXVIMUU, BUOJIOT MU U 3AILTUTHI PACTEHUH

HHousudyanbHas pecpepamuseHas paboma
no ducyunauHe ¢puszuonoaus u buoxumus pacmeHutl
Ha memy «Dusuonoauyeckue ocobeHHOCMu (hOpMUPOBAHUS YPOHCAS CeNbCKOX035LCMBeHHOL
(dekopamueHoll )Kyabmypbl»(Ha npumepe Kyabmypbl, N0 KOmopol ebinoaHsiem cmyoeHim BKP)
ebinoHuA(a) cmyoeum(ka) 2 Kypca Ne epynnbl, pakyabmema azpobusHeca
damuaus, ums, omuecmeo

Honyck k 3aujume: gusa npenodasamess P.1.0O.npenodasamesi, noonucb

Kapasaeso,2017

2cmp. CodepicaHue pabombl

3cmp. ....u nociedyrujue mekcm
ITocaednsas cmp.Cnucok ucnosib3yemot Aumepanypbl
Io xncenanuro cmydenma paboma modicem 6bimb npedcmassnieHa 8 gude npezeHmayuu.

PexkomeHpiyemMasi TuTepaTypa 4 npaBusia oopmiieHus

YactHas ¢uzuonorus noneBsix KynbTyp [Tekcer] : Yuebnuk asis By3os / Komkun E.N., pea. - M

:KosnocC, 2005. - 344 c.: umn.

KomikuH, E.W. ®usmosorus ycTOMUMBOCTH CebCKOX03SIMCTBeHHBIX KybTyp [TekcT] : yueOHUK

nst By30B / E. W. Kouikun. - M : [Ipoda, 2010. - 638 c. : un.

B) 6a3bl JaHHBIX, THPOPMAI[MOHHO-CITPABOYHBIE U TIOMCKOBbIE CUCTEMBI:

1. ®usuosorusi pacteHui (ONEKTPOHHBIM pecypc):OHIaWH-HLUK/IoNeAus.-PexxuM focTymna:
www.fizrast/ru,cBob0oz.-3ar. ¢ 3KpaHa.

2.ScientificSocial Communiti (O1ekTpoHHBIN pecypc): coluanbHas HayuHas ceTb. - Pexum
[0CTyIla: www.science-cjmmunicty.org, - 3arji. ¢ 3KkpaHa.

3.Akazemuk. CroBapu M 3HLMK/IONE UM Ha AKasleMuKe (OeKTpPOHHBIA pecypce): cauT — Pexxum
Jocryrna: www.academic.ru, cBo60/.- 3arosi. ¢ sKpaHa.

4.http://www.rsl.ru — Poccuiickas rocyzapcTBeHHas 6ubirioreka

5.http://www.rasl.ru — Bubmoreka Akagemun Hayk

Tabmna 7.1 — Kpurepun orjeHku ¢)opMHPOBAaHHOCTH KOMIETeHI[UH

Koz n Kputepuu olieHMBaHMs cOPMUPOBAHHOCTH KOMITeTEHLIUN
HauMeHOBaHUe (uacTu KOMITeTeHL1N)
VMH/JMKaTopa Ha 6a30BOM ypoBHe Ha TOBBIIIEHHOM YDOBHE
[ OCTHDKEHUST COOTBETCTBYET OL|eHKe COOTBETCTBYET ‘ COOTBETCTBYET



http://www.science-cjmmunicty.org/
http://www.science-cjmmunicty.org/
http://www.academic.ru/
http://www.academic.ru/
http://www.rsl.ru/
http://www.rsl.ru/
http://www.rаsl.ru/
http://www.rаsl.ru/

KOMIIeTeHIIMH

«yOOBJ/IETBOPUTEJIBHO»

OLIEHKE «XOPOIII0»

OLIeHKe «OTJIMUHO»

(wactn 50-64% ot 65-85% ot 86-100% ot
KOMITeTeHL1H) MakcHUMasnbHOro 6asa MaKCHMa/bHOT'O MaKCHMa/IbHOT'O

Ganna Ganna
OIIK-5.Criocober k | ['oToB K Kooreparuu ¢ | ['oToB K Kooreparuu | ['oToB K
yuacTHIO B KOJJIeTaMyd; He COBCEM | C  KOJUleraMd, MO | KOoIepaluu C
TIpPOBeJIeHU U TBEp/i0 BJIQJleeT | CYL[eCTBY  OTBeYaeT | Kojuleramu, pabore
3KCIIepUMeHTa/IbHbl (MaTepuasioM, IIpH | Ha NIOCTaBJ/IeHHbIE | B KOJ/IeKTHBe,
X UCCJ/IelIoOBaHNM B |OTBeTax JOTyCKaeT | 1ieJid, ¢ HeOOoNbUIMMU | CTIOCOOeH
rpo¢ecCOHaNBLHON  [MaJIoCYy1L{eCTBeHHbIe MOTPEeLIHOCTSMHU pacro3HaBaTh 0
JesITeIbHOCTH MOTPEeIHOCTY B aHalu3e | u3jaraer yueOHbIM | MOP(}OOrHUeCcKUM
NA-1. Iox pe3y/bTatoB, HETOYHYIO | MaTepuajy, B OTBeTe | IIpU3HaKaM
PYKOBO/ICTBOM apryMmeHTaLuio JlOTyCKaeT Haubosiee
crieriasvcTa 6osee  |MpUMeHeHHs 3aKOHOB | HeOo/bIIMe Tpo6esbl, | paclIpOCTpaHeHHBI
BBICOKOM eCTeCTBEeHHOHAYUYHbIX He HCKaXKalolue ero | e B  perdoHax
KBa/IM(UKaLU JUCLIUIUIMH, WCIIBITHIBAET | CO/leP’KaHUSI. JIMKOpacTylue
y4JacTBYyeT B 3aTpyiIHeHUsI rpu pacTeHust u
TpOBeJieHUH odopm/IeHNH BbIBOZIOB. CeJIbCKOXO35IMCTBe
9KCIepUMEeHTa/IbHbI HHble  KY/bTYpBHI,
X UCCJIe[lOBaHNH B OLIeHUBaTh Ux
00/1aCcTH arpOHOMUH ¢dur3ronoruueckoe
- OcBauBaeT MeTo/, COCTOSIHHE;

VICKYCCTBEHHBIX
KY/IBTYD.
NA-2.-ITpoBogut
[VarHOCTUKY
TIPM3HAKOB
roJIolaHus
pacTeHU

Mopaynsb 8 -PazButue pacrennii u ¢gopMupoBaHHe ypoXkasi

BOl'[pOCbI AJisd CeMHHApPaA Ha TeEMY: «®Du3nos0ruuecKrie 0CHOBbBI (bopanm;aHnﬂ YPOXasi»

1. [laiiTe XapakTepUCTHKY K/IeTKM KaK CTPYKTYPHOW U (YHKLIMOHA/JbHOW eJMHHLIe >KUBOU
MaTepyur. Oco6eHHOCTH OpraHM3alii PaCTUTeTbHON K/IeTKH.

2. Tlepeuncnure GhyHKIMM MeMOpaH B CBSI3U C UX CTPOEHHEM.
3. Ha3oBure knaccol pepMeHTOB, X COCTAB, CBOMCTBA U POJIb B OMOXMMHUECKHX MTPOLjeccax.
4. CocraBbTe (HU3HOIOTHUECKe 0COOEHHOCTH CBETOBOM M TEMHOBOM (ha3bl hOTOCHHTE3A.

5. Kakos
¢dotocuHTe3a?

JHepreTHUeCKuii  bamaHc

JINCTA

n

SKOJIOTUUECKU MeXaHU3M peryisianun

6. Ykaxure IMyTHU TOBBILLIEHUA TTPOAYKTUBHOCTHU (i)OTOCI/IHTeE}a c/X KYJIbTYP, BO3€/IbIBA€EMBIX B
YC/I0BUAX OTKPBITOr'O W 3dllJUILIEHHOTO I'PYHTA.

7. B uyem 3axsovaroTcsi 0COOEHHOCTM 3SHepreTMueckoro obmeHa y pacTeHuii? Kakosa ee
CTPYKTYpa, CBOWCTBA?




8. TlpuBeguTe mMpuMephl CIIOCOO0OB pery/iupOBaHUs [bIXaHUs TP XpaHeHWH CeMsiH U COYHOMN
C/X TIPOAYKLUU.

9. C yeM CBs3aHbI 3KOJIOTHUYECKME U OHTOreHeTUUeCKHe aCreKThl bIXaHUs C/X PaCTeHUM?

10. B ueM 3ak/oyaeTcs 3HaueHWe BOJbI [JIS >KU3HeAesTeJbHOCTH pacTeHu? KakoBa ee
CTPYKTYpa, CBOUCTBA?

11. [JatiTe ornpefeneHrie ocMoca. Ha3oBuTe MexaHU3MbI MMOCTYTIJIEHUS U TlepeiBMKeHHsI BOJbI B
opraHu3sme.

12. KakoBbl 0COOEHHOCTH CTPOEHHsI KOPHS paCTeHU B CBA3M C (DYHKIIMeH TIOT/IOIeHHsT BOJBI.
13. UTto Takoe TpaHCIMpALMK PACTeHW, B UeM 3aK/IF0UYalOTCs 0COOEHHOCTU TIPOJYKTUBHOCTU
TPaHCIMPALMKU Y Pa3/IMYHbIX C/X KYJIbTYp?

14. TTokaxxuTte CBsA3b Mpoiiecca (OTOCHHTE3a C POCTOM U MPOAYKTUBHOCTBIO C/X KY/IbTYP.

15. B ueM 3ak/r0uaeTCs 3HaUeHUe 3e/IeHbIX pacTeHud s 6uochepbr?

16. C yem cBsi3aHBI OCOOEHHOCTH BOJHOTO OOMEHa y pacTeHWM pPa3MuHbIX 3KOJIOTHUECKHX
rpyrim?

17. Ha ueM 0CHOBAHO pa3BUTHe YUeHUsI O MUHEepaIbHOM MUTaHuM pacTeHuii? [IpuBeauTe coctaB
MUHEPaJIbHBIX 3/1eMEHTOB PaCTeHHUH.

18. Kak mpoucxoguT KpyroBopoT a3oTa B Ouocdepe? Kakue ¢(opMbl a3oTa SBIASIOTCS
JOCTYIHBIMU /151 C/X paCTeHUn?

19. KakoBo yuactue ¢ocopa B 00MeHHBIX TpolieccaX pacTeHW U BJHsHHE 00ecrieueHHOCTH
VM Ha MPOAYKTUBHOCTb C/X KY/bTYP a arpouToLieHo3e?

20. C yeM CBsI3aHO HAKOIUIeHUe HUTPATOB B paCTeHUY U PeJyKLIUs UX?

21. B yem 3akstouaeTcs pery/asitopHas QyHKLUS Kaivsl B paCTUTeIbHOM opraHusmMe? MexaHU3m
€ro MOCTYIIeHHS.

22. TlepeurciuTe MUKDPO3JIEMEHTbl W TsDKe/ble MeTas/ylbl U YKaXUTe HX (PU3HN0JI0OTHUeCcKOoe
3HaueHue.

23.4Yrto Takoe cucTemMa TIpUMeHeHWs yA0OpeHWI W B UeM 3aK/IHOYaroTCs (hHU3MO0/IOTHYecKre
OCHOBBI TIPUMeHEeHHUs y00peHn?

24. KakoBbl 0COO€HHOCTH TIMTAHUSI C/X KYJIBTYP B OHTOTeHe3e?

25. [laiiTe oripefiesieHWe poCTa U pa3BUTHsI C/X pacTeHuM. Ha3oBUTe ypOBHM U MeXaHU3MbI
perysisiLiuy y pacTeHUi.

26. IepeuncnuTte criocoObI ABW)KEHUS Y paCTeHUH, UX 3HaUeHUe.

27. [laiiTe oripefiesieHHe CTpecca y paCTeHUM U XapaKTepHUCTHUKY CTPeCCOPOB.

28. OnuIMTe MeXaHM3M 3allUThl ¥ YCTOWYMBOCTUA PACTEHUM K aOMOTHUECKUM (haKTopam.

29. Iepeuncnure CrocoObl pa3MHOXKEHWS y pacTeHWH. B ueM 0COOEHHOCTU WCIO/b30BaHUs
T10J1IeBOT'0 U BereTaTUBHOI'O Pa3MHOXXEHHUsI paCTeHUH B PaCTeHHEeBO/ICTBe?

30. Yro Takoe purouMmMyHHTeT? Kakve MexaHHW3Mbl YCTOMUMBOCTH PAacTeHUM K OMOTHUeCKHUM
(akTopam?

Tabmna 8.1 — Kpurepun orjeHku ¢)opMHPOBAaHHOCTH KOMIETeHI[UH

Koz n Kputepuu olieHMBaHMs cOPMUPOBAHHOCTH KOMITeTEHLIUN
HauMeHOBaHHe (vyacTy KOMIeTeHLMN)
VH/MKaTopa Ha 6a30BOM ypOBHe Ha TMOBBIIIEHHOM YDOBHE
JOCTHDKEHUST COOTBETCTBYET OLIeHKe COOTBETCTBYET COOTBETCTBYET
KOMITeTEeHLIUU «y[lOBIIETBOPUTE/ILHO» OLIeHKe «XOPOIII0» OLIEHKe «OTJIMUHO»
(vactu 50-64% ot 65-85% ot 86-100% ot




KOMIIEeTeHL1H) MakcHUMansHOro Oasnma MaKCHUMaJIbHOT'O MaKCHUMaJIbHOTO
banna bana
OIIK-1.Criocoben | I'otoB k koomepaiwu ¢ | ['oToB k koomepauuu | ['oToB K
pellaTh TUIIOBbIE KoJI/leraMM; He COBCeM | C  Kojuleramy, IO | KoorepaLyu C
3az,auun TBepJ0 B/IaZleeT | CyLeCTBY  OTBevaeT | Kojuleramu, pabore
npodeCcCHOHaIBLHON [MaTepyasnoM, IIpH | Ha NOCTaB/IeHHbIE | B KOJIJIEKTUBe,
JesaTe/IbHOCTU Ha oTBeTax JIOTyCKaeT | 1jeJi, ¢ HeOOonbLUIMMU | CriocobeH
OCHOBe 3HaHUI MaJioCyIlleCTBEeHHbIe MOTPeLIHOCTSIMU pacro3HaBaThb IO
OCHOBHBIX 3aKOHOB |[TIOTPELTHOCTA B aHaju3e | u3jaraeT  yueOHBINA | MOP(OIOTHUeCKUM
MaTeMaTUUeCKWX,  |pe3y/bTaTOB, HETOYHYIO | MaTepuajl, B OTBeTe | MpU3HAKaM
eCTeCTBeHHOHAyYH |apryMeHTaLUio Jl0TlyCKaeT Hanbosee
bIX U TIpYUMeHeHHUs 3aKOHOB | HeOosibIIMe TPo0erbl, | pacIpoCTPaHeHHEI
ob1jeripodeccrioHan |eCcTeCTBeHHOHAYUHbBIX He HCKaKawllye ero | e B  perdoHax
BHBIX JUCLIUIUIVH C  |IACLIUILIVH. cofiep>KaHusl. JMKOpacTylye
NIpYMeHeHeM pacTeHus U
HMH(OpMaIIOHHO- CenbCKOX035IHCTBe
KOMMYHUKaL[MOHHbI HHble  KY/JbTYPBI,
X TeXHOJIOTHUH; OLIeHUBATh ux
¢busronoruueckoe
N-1.06cyxaeHue COCTOsIHUe.

(bU310/I0rMYeCcKUX0
cobeHHOCTeH
MIPOAYKLIMOHHOTO
Tipoliecca OCHOBHBIX
CeJIbCKOXO3MCTBEH
HBIX KYJ/IBTYD

,Z[OHOJIHI/ITEJII)HLIE KOHTPOJ/IbHbIE€ UCITBITAHUA

IUISL CTYZAIeHTOB, HabpaBiux MeHee 50 6aioB (B cooTBeTcTBUH C [TosoxkeHreM «O MOAYIBHO-

PEUTUHIOBOM CcUCTeMe»), (GOPMUPYIOTCS U3 UKC/a OLeHOYHBIX CPeZICTB [0 TeMaM, KOTOphble He

OCBO€HBI CTYJEHTOM.

Bonpocs K 3k3aMeHy
(01 cmydeHmoe 3aouHoli (hopmbl 0OyueHus1)

1. TnaBuefitive »>Tambl pa3BuTusi GU3MONIOTMH  pacTeHuil. 3HaueHwe pabor K.A.
Tumupssesa.

2. Biusnue TemnepaTypbl Ha pocT. TepMOIeprou3M.

3. ConeycToiynBOCTb pacTeHuil. THUIIBI rao(UTOB.

4. Crpykrypa ¥ QYHKLHAH BOJBL.

5. KakoBbl  BO3MOXKHbIE  TIyTH  TIOBBIIIEHUS] ~ (POTOCMHTETMUYECKOH  aKTMBHOCTH
Ce/IbCKOXO035IMCTBEHHBIX KY/bTYP.

6. MeTtob! (PHU3HOIOTHH PACTEHHIA.

7. TlutaHue pacTeHHi a30ToM, (pochHOpPoOM, KaTreMm.

8. ®UTOropMOHBI — CTUMYJIATOPBI K HHTHOUTOPHI POCTOBBIX MPOL[ECCOB.



9. O0CHOBHOI MyTh AbIXaHWs pacTeHUid. [lpIxaTesibHbIe CyOCTPAThl. JHEPreTUUECKUI BBIXO/,
10.C uem cBs3aHO U3MeHeHHe HOPMBI PACTEHUH TIPH STHOJISALIMK B TEMHOTE?

11.Ponb ¢pusmonoruy pacteHuii B Hay4YHO-TEXHUYECKOM [IPOrPecce CeTbCKOro X03MCTBa.
12.CaetontobuBbie 1 TeHeBbIe pacTeHust. OU3HOIOTHUECKHe PA3/IHUKsT MEXKIY HUMU.
13.Buramunsl. Knaccudukaiys. 3HaueHue.

14.Tlenrto3ohocdaTHelii nyTh gbixaHus. Ero 3HaueHye U SHEPreTUUeCKUi BBIXOZ,

15.HegocTaToK KakMX MUHEpaJbHBIX BEI[eCTB B 0YBE OTPULIATEe/bHO CKa3blBAeTCs Ha
MPOAYKTUBHOCTH (POTOCHHTE3a?

16.Knaccudukanust 6ekoB. CTpyKTypa U QYHKIMH OETKOB.

17.PerynupoBanue [JpIXaHusl B TIEPUO/, BET€TALMK W TIPU XPAHEHUH CeJIbCKOXO03AMCTBEHHBIX
TIPOJYKTOB.

18.Knetka kak ocMoThueckass cucTeMa. [IBW)KeHHWe BOJbI B CUCTeMe I10YBa-pacTeHHe-
aTtmocdepa.

19.Heo6xoaiMble PacTeHUI0O MHUKPO- U MaKpO3/IEMEHTHI, MX YCBOSEMble COeIUHeHHUs U
(u3KoIOruuecKas pob.

20.Kak orpezie/uTh CKOPOCIENIOCTL COPTa Ha PaHHUX JTariax OHTOreHe3a?
21.CocTosiHre BOAbI B TKaHSAX U ee (GU3M0I0rHdeckas posib. BogoooMeH.

22.®epmenTsl. Vix Grooruyeckas pojib, XMMUUecKas IPUpPO/a, KaacCU(pUKaLus.
23.buodusuka porTocunTesa. LIMkauueckoe U HeLUK/IMUeckoe (HoTopochopuiupoBaHue.
24.XapakTepucTiKa a3po0HOii (a3l AbIXaHMsI, €ro Perysaiys U SHepreTruKa.
25.VI36BITOK KaKUX YA0OPeHHH yXy/iiaeT yC/IOBHs TIePe3SUMOBKH 03UMBIX KY/IbTYP?

26.KopHeBasi cucTeMa Kak Oprad IOIJIOL[EHWsI BOJbL. BepXHUA M HWKHWI JBUraTeu
BOJIHOT'O TOKa.

27 .HyK/ierMHOBbIe KUCIOThI. VX cTpoenue. DyHKiuU. BrocuuTes Genka.
28.TlonsaTrie 06 OHTOreHe3e, pOCTe U Pa3sBUTHUM PACTEHHI.

29.T'MKo/N3, ero peryismus U SHepreTyka.

30.KakoB 06b1uH0 Habmogaemeiii KI1[ ¢poTocuHTe3a MOCEBOB?

31.®opmbi BOZIBI B TIOUBE U €€ J0CTYITHOCTh PACTEHUS.

32.TIokoit y pactenuii. Turmbl mokos. Teopuu rMoKosl.

33.0cobennoctr porocunTesa y Cz u C4 pacTeHHiA.

34. [TpixaTenbHBIA KOI(MOUIMEHT U METO/[bI €r0 OIpe/e/IeHM sl

35.1mouemMy BO BpeMs 3aCyxH y00peHHe MOXKeT HaHeCTH Bpej?
36.TloromeHre U BbifeneHre KiaeTkok Bozsl. Ocmoc. Typrop. [Tnazmorus.
37.MexaHnueckye, XUMUUYECKHe U IPYTrye Crioco0bl yIpaB/ieH s pOCTOM PaCTeHHMIA.

38.0kuciutensHoedocopunipoBanie Ha ypoBHe cyGcTpata W B 9JIEKTPOHHO-
TPaHCIIOPTHOM LielH.

39.®orocunTes no Tumy TonCTAHKOBBIX (CAM — MeTabo/m3M).

40.Kakve WMMEIOTCsS pas/iiuvsi MeXay MeMOpaHaMd pasHbIX oOpraHe/n KiaeTku? Kakue
(yHKLMY BBITIO/IHSIOT BHYTPeHHUe MeMOpaHbI XJI0pPOTIaCTOB U MUTOXOHPUH?

41.Tpancrnmparust. Mexanusmbl TpaHcrmpaipi. Posib ABK B peryisiiju TpaHCIMpariyy.

42 .3aBUCHMOCTB TOTJIOIIeHHS] MUHEPa/IbHBIX COJIell OT BHYTPEHHUX U BHEIIHHUX (DaKTOPOB.



43.TlapameTpsl  OLEHKHA  (UTOIEHO30B:  (OTOCHHTETHUECKHH  IMOTEHIMaa,  UKCTast
TIPOAYKTUBHOCTH (POTOCHHTE3a, UH/IEKC JINCTOBOU MOBEPXHOCTH.

44 .BanaHc SHePrUH MPH AbIXaHWU. POJIb AbIXaHUS B OHOCMHTETHUECKHX ITPOLieCcax.

45.Kakre  (GU3HONIOTMYECKHWE  T[OKa3aTeld  MOTYT  C/IY)KHUTb i1 YCTaHOBJIEHHS
HeoOX0/IMMOCTH MPUMeHeHUs! peTap/IaHTOB Ha M0JIeBbIX KyIbTYypax.

46.KopHeBoe saBiedne. MexaHu3M KOPHEBOI'O JaBjieHue.
47.AnaspobHas asa gpixanus. CBsasb AbIXaHUSA C 00OMEHOM BeILeCTB.
48.PaauanbHoe epeMeliieHre HOHOB B KOPHAX. JIBUKeHHe 10 CUMILIACTY U aroruiacry.

49.CBeToKy/nbTypa CeIbCKOXO3AMCTBEHHBIX pacTeHuil. BrlpanpBadue pacTeHui 0e3
€CTeCTBEHHOTO O0/TyUeHUs.

50.M36BITOK Kak¥X y06peHui BEI3BIBAET TI0J/IeraHie PaCTeHH?

51.Xumuueckuii COCTaB W CTPOEHHE KJeTOUYHOM O06OI0YKM, ee pPOJib B IOTJIOM|eHUH
BetlecTB. [ToHsTHE 0 CBODOJHOM MPOCTPAHCTBE KIIETKH.

52.TlonsiTHe 0 GU3MOTIOrHYECKOM 3()(EKTUBHOCTH JbIXaHMSI.
53.XumMunueckas 1 OUoIOruuecKas 0COOeHHOCTH TeMHOBOM (ha3bl GOTOCHHTE3A.
54.HuTpatHOe ¥ aMMOHUIHOE ITMTAHKEe PACTeHMIA,

55.KaK OyzieT pa3mmMuaThCsi M0 CoJiepKaHUI0 Oeska 3epHO TIIIEHHL{bI, BHIPAIEHHOE B CEBEpO-
3ama/{HBIX U FOT0-BOCTOYHBIX paliOHaX CTPaHbI?

56.JIuct kak opraH ¢oTocuHTe3a. XJIOpPOIJIACThI, UX COCTaB, CTPYKTypa W (YHKLIUH.
[TurMeHTHI MIaCTUJ, UX POJIb B (DOTOCUHTE3E.

57.T1pucrnoco6/IeHHOCTh OHTOTeHe3a U YCIOBUS CPe/Ibl.
58.Tpancriparys, ee pasmMepbl U OUOIOrHUECKOe 3HAUeHHe.
59.TpaHcropT OpraHMueCcKUX BelLeCTB, er0 MeXaH!U3M U PeryJIsLiys.

60.Kakue (u3mMoI0rMuecKre IMoKasaread MOTYT ObITh MCII0/Ab30BaHbI /i ONTHMM3AlUu
BO/ZJHOT'O Pe)XMMa pacTeHUH.

61.KeTka Kak 1ie/10CcTHast )KuBasi ciicteMa. OCHOBHbIE OPTaHOU/IbI K/IETKHU, UX POJib.
62.Co3peBanue COUHBIX T10710B. CrIOCOOB! YCKOPEHHsI CO3PEBAHUS TUIOZIOB.
63.Buoiornyeckoe OKUC/IEHNE — JIbIXaHue U OpOXKeHHe, UX OTJIMUYKE OT FOPEeHHSI.
64.Yucras npogyKTUBHOCTb (POTOCHHTE3A B [IOCEBAX, €€ ONpe/ie/IeHHe W MYTH MOBBIILIEHHS.

65.C yem CBS3aHO 3aTPy/HEHHE TTOrJIOTUTE/ILHOM [ieATeIbHOCTH KOPHS Ha 3a00/I0UeHHbIX
repeyB/ia)KHEHHBIX MTOUBax?

66.Vcropuss msyuenus: aeixaHus. O6Ias XapakTepUCTHKA /[bIXaHUs W €ro 3HauyeHue B
JKA3HU PaCTeHUM.

67.TlorsomeHye ¥ BhIieJIEHHe BEIeCTB K/IeTKOH. MeMbpaHbl U UX TPOHUIIAEMOCTD IJIst
pa3/IMUHBIX BeleCTB.

68.PasButwre pacrenuii. Mopdodu3srosornueckie BO3pacTHbIe H3MEHEHHs! Y PaCTeHHIA.
69.CgetoBas da3za hortocunTesa. POTOOKUCTIEHHE BOJIbL.
70.4to Takoe napHUKOBLIN 3heKT?

71.Bbuoxumus yceoenus CO2 B ¢ortocuHTese. Mopdonornueckue U (U3HOJ0rHUeCcKre
ocobenHoctu otimuust C3 u Cy4 pacTeHUM.

72.Mopo030CTOHKOCTL PaCTeHHIA.



73.VIHTeHCUBHOCTh AbIXdHHA, €€ 3dBUCHMMOCTb OT PpPdad3/IMUHBIX (l)aKTOpOB, MeETO/bI
orpenejeHus.

74.Bogublii GanaHc pacTeHui. BoaHbli AedUIUT W €ro BAMSHUE Ha (U3MOJOTHYeCKHe
TIpOLIeCChl PACTEHUM.

75.Ha3oBuTe (hakTOpkI, CIOCOOCTBYIOI[ME HAKOIIEHUIO HUTPATOB B TKAaHSAX PaCTEHUH.
76.®u3nonorus ¥ 6UOXUMUS TIPOpacTaHus ceMsaH. Tpu (asbl poCTa KIIeTOK.

77 .®otocuctemsl 1 u 2. Buodusrka GpoTocuHTesa.

78.KopHeBoe [jaBjieHue, ero 3aBUCMMOCTb OT BHEILHUX U BHYTPEHHUX (DaKTOpPOB.

79.Ctpecc y pacrenuii. ®asbl crpecca. Oco0EHHOCTH (U3HOIOTHUECKUX TIPOLIECCOB TPU
3TOM.

80.HemocTaTok Kakoro /71€eMeHTa BbI3bIBAET CYXOBEPIIMHHOCTD TUIO/IOBBIX J1€PEBLEB?
81.®usnonornyeckrie 0CHOBLI IPUMEHEHHs YI00peHHIA.

82.BnusiHue Ha pacTeHue u3bbITKa Biary. [losieraHye pacTeHui.

83.KII[I dhoTocunTesa, 61oI0rMuecKas U X03aiCTBeHHas MIPOAYKTUBHOCTE.
84.PerynupoBanue AbIXaHUs TIPU XPAHEHUH CeMsIH U COUHOM MPOAYKIIMH.

85.Kakue pacrenust porocunTe3upyrot 1o tuny C3 u Ca.

86.3aBrcHMMOCTL pocTa OT BHYTPEHHHMX (aKTOpOB. OUTOTOPMOHBEI U UX POJIb B JKU3HH
pacTeHuH.

87.®otocunTe3 u ypoxail. [IPOAYKTUBHOCTH (OTOCHHTE3a pacTeHWd W CIoco0bl ee
TOBBILIEHHSI.

88.0co6eHHoCTH CTPOEHHsI KOPHEBOM CHCTeMbI KakK OpraHa MorJIOeHHs BOBI.
89.MuTOXOH/PHH, UX CTPOEHHE, XUMHUUYECKHI COCTaB U (DYHKLIUH.

90.TIpu KakKx yC/IOBHUsIX HAOJIFOJAeTCS MAKCUMaJTbHBINA POCT CTe0JIst B BBICOTY?
91.3aBucumocTb pocTa OT BHEIIHKUX (aKTOPOB.

92.3umocToiiKoCTh pacTeHuit. IIpudrHbI r6e/ I 03UMBIX.

93.0nHepretrueckuii 6amaHC JIUCTa.

94.Kunetrika hepMeHTaTUBHBIX MPOLIECCOB. Y paBHeHre Muxasca-MeHTeH.
95.Kakumu BO3/€CTBUSIMM MOXKHO BbI3BaTh 00pa3oBaHKe MapTeHOKAPIMUYeCKUX TI0/0B?
96.PocToBbIe U TypropHble JABMKEHUS Y PaCTeHHH.

97 .1ukn Kpebca. CBsA3b JpIxaHust C GHOCHHTE30M BeIT|eCTB.

98.TurmenTHas cucrteMa y pacTeHU. XMMHUUECKUI COCTaB MMTMEHTOB. VX CBOMCTBA.

99. ®usmonorus yCTbUUHBIX [JBKEHUM, UX PErYJIALUS.

100. KakoBo 3HaueHHe MeTOfia Ky/IbTYPhbl W30/MPOBAaHHBIX IMPOTOIIACTOB, K/IETOK U
TKaHeH [yt (GH31M0JIOTUHM PaCTeHUHM U OMOTEXHOJIOTUH.

101. Pa3paXkuMOCTh: TIOPOT, KOJIMUECTBO, CyMMalUsi Pa3paXkeHusl.

102. MeTo/ibl BOJHBIX ¥ TIECUaHbIX KY/IbTYp. BbIpaliiiBaHue pacTeHuii 6e3 mouBsbL.

103. T[naHerapHoe 3HaueHue GorocrHTe3a. CBsi3b (POTOCHHTE3A U [IbIXAHUS.

104. TTpsiMoe 1 KOCBEHHOE /IefCTBHE CBeTA Ha POCT PACTEHHUHA.

105. KaKAMU MeXaHWU3MaMM PacriofiararoT PacTeHusl [JIsl 3alUThl OT KOHKYPUPYHOLIAX

C HUMU pacTeHUM.

106. YrneBoApl pacteHuil. XWMUUYECKOe CTPOEHHe, COfep)KaHhe U QYHKIUU
OT/e/IbHBIX TPYIIIL.



107. ITepeHoc 3/1eKTpoHOB 110 JTL] npu AbLIXaHUK PaCTEHUA.

108. ®U3MOIOTMUECKHe OCHOBBI TPUMEHEHHs] DEry/iiTOpOB pPOCTa B  CeIbCKOM
XO3SIUCTBeE.

109. BiusgHye BHEIIHMX M BHYTPEHHMX (DaKTOPOB Ha CKOPOCTh (POTOCHMHTE3A.
B3aumogeiictBre hakToOpoB Ipu (OTOCHUHTE3E.

110. KakoBa KpyTHUeCKas BJaKHOCTh CeMsIH 3ePHOBBLIX U MaC/IMUHLIX KY/ILTYp?

111. bixaTenbHble  (GEepMEHTBI W OKHUC/WTETbHO-BOCCTAHOBUTE/IBHBIE — CHCTEMBI.
OHepreTuueckas U ¢usurosoruueckasi 3pheKTUBHOCT AbIXaHUS.

112. Mem6panb! KiaeTku. VX ctpoedne, QyHKIMHU, (HU3KOI0rHYeCKast POJib.

113. B/usHYe IyCTOThI CTOSHMSI PACTeHUI U CTPYKTYphI mocesa Ha KIT/I ¢oTocuHTe3a
arpoUTOLeHO30B.

114. MexanusM MOIJOMeHNss cosiei. OTHOCUTe/IbHAs He3aBUCHMOCTDL ITOIVIOIEHUS
BO/IbI 1 COJIEM.

115. KakoBa KpUTHUYECKas BIQKHOCTh TPH XPaHEHWH CEMSH 3€PHOBBIX M MaCAMYHBIX
KYyJIbTYyp?

116. JIMnpBI, UX COZep)KaHKe B PACTEHUH U POJib.

117. [lnacTuabl PacCTUTEILHONM KIeTKM, WX IMTMEHTHBIE CHCTEMbI W CIIOCOOHOCTH
CBS3bIBATh CBETOBYIO SHEPIHIO.

118. TpaHCTIMPALMOHHBIA KO3 duieHT u  K03hGUIMEHT  BOZAOMNOTpeO/IeHus,
3aBUCHMOCTb OT YCJIOBUI U ITyTH MOBBIIIEHNS WX BEJTHUMHBL.

119. Crierpucrika 06MeHa BeljecTB y pacTeHuit. Metabo/m3M 1 MeTaboIMuecKye MmyTH.

120. ®U3KOIOTMUECKHE HApYIeHWsT W TIPU3HAKM TOJIOJAHUSI Yy PpACTeHHH I1pu
tdhocdopHom fedurute. [Tyt ycTpaHeHusl.

121. YPOBHM U MEXAHU3MBbI PETY/ISLIMN B PACTHTE/TbHBIX OpPraHU3Max.

122. M303/1eKTprUecKast TOUKa aMUHOKHCIIOT 1 GeJTKOB.

123. AJlbTepHaTUBHBIE ITyTH IbIXaHKUs PACTEHHUH, UX 3HaUeHue,

124. ®U3K0/I0rKs TIOKOs ceMsiH. [Tporeccel, MpOTeKaroLye MpY MPOPaCcTaHUK CeMsH.

125. Onpegenure UTID, ecu 3a 10 gHedt mpupocT 6romMacchl B GUTOLIEHO3€ COCTaBUI

1500 r/m?, a mToIa/ib JIMCTOBOM MIOBEPXHOCTH YBEIMUMIACh Ha 5 M%/M2.

ITopsajok ¢popMHupoBaHus 3K3aMeHAI[UOHHBIX OMJ/IETOB.
OK3aMeHal[MOHHBIM OW/IeT BK/IIOYAeT IATh TeOPeTHUeCKIX BOMIPOCOB.

3 OIIPEJIEJIEHUE PE3YJ/IBTATA
IMPOMEXYTOYHOM ATTECTAIITUN

<D0pMa HpOME)KYTOqHOﬁ dTTeCTaliy 110 AUCLHUIIMHE 3a4eT, SK3dMeH

OIIK-1. CnocofeH pemaTh THUIOBBIE 3afa4H NMPodecCHOHATHLHOH /1eATe/IbHOCTH Ha 0CHOBe
3HaHUM OCHOBHBIX 3aKOHOB MaTeMaTHYeCKMX M €eCTeCTBeHHbIX HAayK C IpUMeHeHHeM
HH(OPMAHOHHO-KOMMYHHKAIHOHHBIX TeXHOJIOTHH

3adaHus 3akpbimoz20 muna:
Bbibepume 00uH npasuibHbIli 6apuaHm



Poct pacrenuii -3T0
+HOBOOOpa30BaHKe 371eMEHTOB CTPYKTYPbI
yBeJIMUeHHe KOJIMUYeCTBa OPraHUueCcKoro BelecTa
yBeJIMYeHHe MacCChl
yBeJIMUeHHe pa3MepoB

KopHeoOpa3oBaHue y YepeHKOB MO)XHO YCH/IUTh
I[UTOKMHUHAMU
rubbepemMHaMu
+aykcuHaMH
3TU/IEHOM

BiaronpusTHbIe yC/10BHSA AJIS1 POCTA NPH BJIAKHOCTH MOYBbI
+60-80%
30-40%
40-50%
50-60%

3adaHus omkpbimoz20 muna:

1. ®UTOropMOHBI — CTUMY/IATOPbI 1 HHTHOUTOPHI POCTOBBIX MPOLIECCOB.

®UTOI' OPMOHBI (pocToBbIe BeljecTBa), XMMUUECKHe BelleCTBa, BbIpabaThiBaeMble B
paCTeHHUsIX U PeryJMpyoLie UX pocT U pa3Butve. OOpa3yroTcs ry1aBHBIM 00pa3oM B aKTHBHO
pacTyIlIMX TKaHSX Ha BepXYIIKax KOpHeil W cTebseil. K ¢uToropmMoHam OTHOCSAT ayKCHHBI,
rrb06epe/IMHbI ¥ [IUTOKWHUHBI, U THTUOUTOPBI POCTa - aOCLIM30BYI0 KMCJIOTY U ITUJIEH.

@UTOrOpMOHBI KOHTPOJIMPYIOT BCe 3Tallbl OHTOreHe3a pacTeHUH. [lesieHre U pacTsDKeHue
KJIEeTOK, JieXKalllie B OCHOBe BCeX IPOLIeCCOB pocTa U MOp(oreHe3a, HaXOATCS y pacTeHUH 07
KOHTpOJIeM ayKCHMHOB U LIUTOKMHHUHOB, [103TOMY IIOJHOE OTCYTCTBHE 3TUX (PUTOrOPMOHOB [iIs
pacteHud jetanbHO. OOmjasi dopma (apXWTeKTypa) PAaCTeHHs OMNpeAeseTcs ayKCUHAaMH WU
LIUTOKMHMHAMH, a TakKe rub0epe/yiMHaMu. AYKCHUHBI BepXYILKW robera IOJaBisiOT POCT
OOKOBBIX TOYeK (aruKajbHOe JOMHUHUPOBAHUE), TOTAA KaK LIUTOKWHUHBI 3TO JIOMHUHHUDOBAHUE
TIPeO/I0/IeBalOT, BbI3bIBasi BeTB/ieHWe. ['MOOepesIMHbl YCUIMBAIOT POCT PACTeHUs, aKTUBUDYS
anvKajabHble W MHTepKalspHble (BCTaBOYHbIE) MepUCTeMbl. AYKCHHBI —CIIOCOOCTBYIOT
00pa30oBaHUIO KODHEM U OMNpejeNisitoT aflanTUBHbIe W3rHObI pacTeHWsi B COOTBETCTBUU C
HamnpaB/eHWeM CBeTa WM BeKTopa CWibl TskecTh ((oTo- u reotponusm). PopmupoBaHue
anmnapara (OTOCHMHTe3a U TPaHCIIMpaLMs pacTeHWH peryaupyroTcsi TOPMOHAMU-aHTarOHUCTaMU
— LWTOKMHMHAMU W abCLM30BOM KHC/IOTOM: IIUTOKWHUHBI BbI3BIBAIOT UG (depeHLUPOBKY
XJIOPOTUIaCTOB U OTKPBIBAHMWE YCTBUI], TOTJA KakK abCI[u30Basi KUC/IOTa MOfaB/sieT oba 3Th
niporiecca. [Ijisi MHOTMX pacTeHUM Te WM MHble (PUTOrOPMOHBI (rb6epesiHbl, LIMTOKUHUHB,
3TUJIEH) MOTYT ObITh MHJYKTOPaMH WK CTUMYJIiTOpaMu LiBeTeHUs. [TocieioBaTennbHOe yyacTre
(buTOropMOHOB HEOOXOAMMO [17IsT HOPMATbHOTO (POPMHUPOBAHKS TIJIOAOB U CeMsH. 3aBs3bIBaHUE
Y POCT TJIOZI0B CTUMYJ/IUPYIOTCSI ayKCHMHAMH, THOOepesiiMHaMy ¥ IUTOKUHUHAMU, BbIZIeIsIeMbIMU
ceMsIrnoukamy uiu ceMeHamu. Co3peBaHMe U OMajieHHe TUI0/I0B, a TaKKe JIMCTbeB BbI3bIBAKOTCS
3TUeHOM W abcru3oBoM KUCIOTOW. CTpeccoBble BO3/€MCTBUSI Ha PpacTeHHs BbBI3BIBAIOT
yBe/MueHre KOMYeCTBa 3TH/eHa, a BOJHbBIN AedUIuT — abCI30BOM KUCIOTHI. LIUTOKMHNHEI,
rubbepe/IMHbI ¥, B psifile CaydaeB, STWIeH CMOCOOCTBYIOT IPOPACTaHUIO CeMSIH MHOTUX



pacTeHWM W TIOBBIIAIOT MX BCXOXecTb. OIyX0Ju pacTeHWM, BbI3BaHHbIE HEKOTOPHIMU
MaTOTeHHbIMA MUWKpoopraHusMamul  (Agrobacterium tumefaciens u 7p.), 00yc/iOB/IE€HBI
aHOMAaJIbHO BBICOKMMM KOHIL[@HTPALMSMUA ayKCMHOB U LIUTOKWHWHOB, TPOJYLIMPYEeMbIMU
raToreHamH.

2. Buramusbl. Knaccudukanus. 3HauyeHue.

ButamMuHbI — HU3KOMOJIEKY/IsSIpHbIE, pa3HOOOpasHble MO0 XWUMHUECKOMY CTPOEHHIO
OpraHvyecKyde BellleCTBa, [IPMHMMAIOIUE YyyaCTHe BO MHOTMX peakLUsX K/IeTOUHOI'O
MeTtabom3mMa. B oTivunve oOT 6eskKOB, >KUPOB W YIJIEBOIOB BUTAaMHUHBI 1- He SIBJSFOTCS
CTPYKTYPHBIMM KOMITOHEHTaMU KJIeTKH; 2 - He UCTI0JIb3YIOTCSl B KaueCTBe UCTOYHUKA SHEePTUH.

BOBIIMHCTBO BUTaMUHOB He CHMHTE3UPYIOTCS B OpraHM3Me 4ejioBeKa M >KMBOTHBIX, HO
HEKOTOpble CHUHTe3UPYHOTCS MHUKPO(MJIOpOM KUIlleYHMKA W TKAaHAMA B MUHHUMAaIbHBIX
KOJINYeCTBax, MO3TOMY OCHOBHbBIM WCTOYHMKOM BUTAaMHUHOB $IB/IsSeTCS Nulla. BuTtamMuHbl —
Bell[eCTBa HECTOWKHe, OHU JIeTKO pa3pyllaloTCs BbICOKOW TeMrepaTypou, JelCTBUeM CHUbHBIX
TU/IPOKCU/IOB, KUCIOPOAOM BO3/yXa, NIOHU3HUPYIOLMMU U3TYYeHUSIMU U JPYTUMHU (HaKTOPaMU.

BuTtamuHbl 66U OTKPBITHI B KOHILIe XIX crosetusi 61arojapst pabotaM pyCCKUX YUeHBIX
H.W. Jlynuna u B.B. IlamyTtuHa, BriepBble MOKa3aBLUIMX HEOOXOAWMOCTb il TIOJTHOLIEHHOTO
MUTaHUs KpoMe OeJTKOB, )KUPOB U YIJIEBOJIOB ellle KaKUX-TO Hen3BeCTHbIX BelriecTB. H.U. JIyHUH
TPOBeJI SKCIIePUMEHT Ha 2 rpyIax MbIllei, OJHY U3 KOTOPbIX OH KOPMWJI LieJTbHBIM MOJIOKOM, a
IPYTyI0 — CMecbl0 U3 0e/KOB, XUPOB U YIJIEBOJOB MOJIOKAa. BTopasi rpymma Mbliiedl crasa
GoseTb, OTCTaBaTh B POCTe U pa3BuTud. B 1912 roay nosbckuii yueHsiii Koszemup ®@yHK, uzydas
KOMIIOHEHTHI, BXO/SIIMe B COCTaB ILIeTyXy pUCA U TIpejoXpaHstole oT 6one3Hu 6epu-bepu, u
rosiarasi, YTo B UX COCTaB [JO/DKHbI BXOJUTh aMUHHbIE TPYIIIIUPOBKU, MPeJ/I0KUA/I Ha3BaTb 3TH
Her3BeCTHbIe BellleCTBa BUTaMUHAMM, T.e. aMUHaMH JKU3HU.

[To xMMHYeCcKOMy CTPOEHHIO BUTAMHHBI [lefiST Ha BUTAaMUHbI anudaTuyeckoro psija,
al[MK/IMUeCKOro psila, apoMaTUueckoro psija, reTepoLUKanueckoro psjga. I[lo ¢wusuko-
XMMHUYECKUM CBOMCTBaM BHUTaMWHbI pa3fie/isiioT Ha [iBe TPYMIbl: BUTAMUHBI, pPaCTBOPHMMbIE B
>KApax (/MMOBUTAMUHBI), U BUTaMHUHBI, PaCTBOpUMbIe B BOjle (TUPOBUTaMHUHBI). BUTaMUHBI
NPUHATO 0003HauaTh OO/MbIIMMU OyKBamu JlaTUHCKOTO andasuta (A, D, E, B1, B2 u T. 1.), a
Takke 10 0Oose3Hu (KOTOPYIHO W3/IeUMBaeT [AHHBIM BUTAaMHH) C TIpUOABKOW «aHTH»
(aHTHKCepo(TabMUUYECKUM, aHTUPAaXUTHbINA, aHTUHEBPUTHBIA U T. [.) WIK M0 XUMUUECKOMY
(ycsioBHOMY) Ha3BaHHIO (peTHHOJI, Kanbludeposn, 6UoTHH, ackopOuHOBas Kuciaota u T. 1.). K
rpymnmne >KWUPOpacTBOPUMMBIX BUTaMUHOB OTHocATCs ButamuHel A, D, E, K u F, a
BozlopacTBopuMbiM — B1, B2, B3, B5, B6, Bc, B12, C, P, H. K rpymnre BUTaMHUHOIO00HBIX
BEIIIeCTB OTHOCSTCS XOJIMH, MHO3UT, BUTaMUHbI B13, B15 yOUXUHOH U ZIp.

3. Knaccudukaius 6e1koB. CTpyKTypa ¥ QyHKIMH 0€/IKOB.

benky, wnu npoTenHsl (B T1epeBOle C Tpeueckoro O3HayaeT «IMepBble», WU
«Ba)KHeUIIKe»), TPUCYTCTBYIOT BO BCeX KeTKax. Ha ux [0/t y )KUBOTHBIX NIPUXOJUTCS OKOJIO
TIOJIOBMHBI CYXOW Macchl, y pacteHuit — 20-35 %. B 6enkax maccoBasi 107151 yT7iepofia B CpeiHeM
cocrasiisteT ~ 50 %, Bogopoza ~ 7 %, kuciopoza ~ 23 %, asora ~ 16 %, cepel ~ 1 — 3 %. B ux
COCTaBe TaKKe BCTPEYAKTCA U Jpyrue XUMUYeCcKre 3/1eMeHThl.

Benku — Hanbosiee MHOTOUKC/IEHHbIE U UCK/TFOUMTETbHO MHOT00OpasHble 1o (PyHKIUSIM
MaKpOMOJIeKYJ/Ibl, WUrparoiiye (¢yHJaMeHTaJbHYI0 poJib B (DOPMUPOBAaHUM W TOJJep>KaHUU
CTPYKTYPbI U (YHKLMI >XUBbIX opraHu3moB. C Oe/lkaMu B >KMBOM OpraHv3Me CBsi3aHbl TaKue
Ouosiornyeckre TIPOLieCChl, KaK POCT, JlefieHre, pa3MHO)KeHHe U pa3BUTHe KJIeTOK, peain3aius



HaC/Ie[ICTBEHHON WH(OpPMallMK, MbIlIeUHble COKpPAIleHUs, HepBHasl [esaTeJbHOCTh, OOMeH
BEIIIeCTB U T.JI.

Benku — 3mo 8bICOKOMO/EKYspHble OUONOAUMEpbl, CMPYKMYPHYI0 OCHOBY KOMOPbIX
cocmae/swom noaunenmuoHble yenu, cocmosiwjue U3 dMUHOKUC/AOMHbIX OCMAMKO8, C853aHHbIX
opye ¢ Opy2om nenmuoHoll ces3blo. [Tpu ux ruzpponuse 06pa3yroTcss aMUHOKHUCIOTBL. B cocraBe
0eNKOB BCTPEYAIOTCS ABAJLaTh CTAaHJAPTHBIX AaMHHOKHUC/IOT. [l KaXIOW CTaHJApTHOU
AMUHOKHC/IOTBI CYII[ECTBYeT TeHEeTHUeCKW KO/, TP IOMOIM KOTOPOTrO B TeHaxX 3arucaHa
uHpopMalusa o KoaupyeMoMm Oenke. Kpome aBafliaTé CTaHJAPTHBIX aMHUHOKHC/IOT, B COCTaBe
Oenka BCTpeuarTCs W ApPyrve aMUHOKHUCIOTHI, OHU 00pa3yroTCs B pe3y/jbTaTe MOJU(PUKALUM
CTaHJAPTHBIX aMUHOKHCJ/IOT, ITOCJ/Ie TOTO Kak IMoc/aefHHe ObLTH BK/IFOUEHBI B COCTAB MOJIEKYJIbI
Oenka. Hampumep, B cocraBe Oenka KojulareHa COJIEPXKUTCS 5-TUAPOKCHINA3WH, KOTOPBIH
obpa3yeTcs B pe3y/bTaTe MOAUGMDUKALIN CTaHAAPTHONM aMUHOKHUC/IOTBI JIU3UHA:

KpoMe aMMHOKHC/IOTHBIX OCTaTKOB, B COCTaB O0€/JIKOB MOTYT BXOJWTb U JpyrHe
KOMITOHEHTbI: MOHbI METaJ/UIOB, VI/IEBOJbl, JIMMIMIbl, HYK/JIE€UHOBbIE KHUCJIOTBI W AP.
MHoroo6pa3uie 0esKOB OIpeZe/sieTCsl He TOJLKO MX KaueCTBEHHBIM COCTaBOM, HO M UKMCJIOM
AMUHOKMC/IOTHBIX OCTAaTKOB, W TIPEXK/€ BCEro TMOPSAJAKOM WX UEepe[oBaHHS B MOJIEKYJIE.
[ToTeHLMaIBHO pa3HOOOpasue 6e/IKOB Oe3rpaHUyHoO.

MeXX1y aMUHOKHC/IOTHBIMHA OCTaTKaMH B MOJieKy/e OejlKa CYIeCTBYIOT pa3/IMuHble
XUMUYECKHe B3aUMOZEHCTBUS, 3TO — KOBaJIeHTHbIE, HOHHBIE, BOIOPO/IHbIE CBSI3U, THAPO(OOHbIE
B3aMMO/IeHCTBHSI, BaH-/I€P-Baa/lbCOBbI CUJIBI.

I[To BbIMoO/MHAEMBbIM GYHKLIMAM O€/IKU MOXXHO pa3Zie/IUTh Ha CTPYKTYPHbIE, IMUTATe/TbHbIe
W 3aracHble 0Oe/KM, COKpaTHTe/lbHble, TpPAHCIIOPTHbIE, KaTaJUTUUECKUe, 3allUTHbIE,
peLIeNTOpHbIE, PETY/IITOPHBIE U JIP.

4. Heo0xopuMble pacTeHHI0 MUKPO- U MAaKpP03/IEMEHThI, HX YCBOsieMble COeANHEHHUS U
¢u3zuo0rUUecKas poJib.

JIto60M XUMMUECKWM 37€eMEeHT, TPUCYTCTBYIOLIUN B cpefe OOUTaHHS, MOXET ObITh
oOHapy>keH M B pacTeHWH, OJHAKO XWMHUUECKWM COCTaB pacTeHuss He oToOpakaeT ero
NMoTpeOHOCTH B THUTaTebHbIX BellecTBaXx. K Hauasmy XX B. ObIJIO BBIICHEHO, UTO ISt
HOPMA/bHOTO PAa3BUTHUS U >KU3HE/eATeTbHOCTH pPaCTUTE/NbHBIX OPraHM3MOB MM HeO0OXOAUMBbI
ceMb 71eMeHTOB MuHepanbHoro mutanus: N, P, S, K, Ca, Mg u Fe. [To3xe Obuia ycraHOB/IeHa
noTpebHOCTL pacTeHUH elrle B TSTH 37eMeHTax: Cu, Mn, Mo, Zn u B. DT 371eMeHTbl UTPaloT
orpe/ie/IeHHYI0 POJib B 0OMeHe BeIeCTB BCeX PACTUTENbHBIX OPraHWU3MOB, U MPU OTCYTCTBUU
OJTHOT'O W3 HUX >KWU3Hb Obl1a Ob HEBO3MOJKHA.

B 1939 r. 6buio chopMynMpoBaHO TPOWMHOE TIPaBW/IO APHOHA, COTIACHO KOTOPOMY
3/IEMEHT MPU3HAETCS] HeOOXOJUMBIM B C/lydae, eciv: 1) pacTeHue 6e3 Hero He MOXKET 3aKOHUUTh
CBOM >KW3HEHHbIM LMK/I; 2) APYrod 3/eMeHT He MO)KeT 3aMeHUTh (YHKLUIO H3y4yaemMoro
3/ieMeHTa; 3) 3/IeMeHT HeroCpe[CTBEHHO BK/IIOUeH B MeTabo/M3M pacTeHUs.

Ha ocHOBe KO/M4eCTBEHHOW TOTPeOHOCTH W CO/IeP)KaHWSI B PaCTeHUSX MHUHEPabHbIe
37IeMeHThl TO/pa3/e/isiloT Ha MakpO- U MUKPO3/7eMeHThl. [lhTarenbHble 3/1€MeHThbl, KOTOpbIe
TIOT/IONIAIOTCSL PAaCTeHUsIMU M3 cyOcTpaTa B OOJBIIMX KOMWYeCcTBax (Cozep)kaHWe WX B 30J1e
6omee 0,1-0,01 %), Ha3bIBAIOT MakKpO3/ieMeHTaMH, a HeOOXOUMble B 3HAUUTELHO MEHbIIIEM
KosmuecTtBe (copepkaHue B 3oje Hwke 0,001 %) — MukposnemeHTamMu. K MakposnemeHTam
otHocsitest K, Ca, Mg, N, P, S, asia ranoduToB B aHHYIO Tpyriy cieayet gobaeuth Na u Cl. K
MHKpO3/7eMeHTaM oTHocsATcs Mn, Zn, Cu, B, Mo, Cl. o cBoMM Ko/iMueCTBeHHbIM TlapamMeTpaMm B
pactenuu Fe pacrionaraeTcss Ha rpaHuvile MakKpo- U MHUKPO3/7ieMeHTOB. Bozgopocissm Heobxoaum



OZIVH WA HECKOJIbKO M3 criefyrouumx iemeHToB: Co, Si, I, V. HeKOTOpPBIM BBICIIMM PacTeHUSIM
TpebytoTcs Se u Si.

B pacTuTenbHOM — OpraHuM3Me — MAaKpO3JeMeHThbl  BBINOJHSOT — CyOCTpaTHYHO U
perynsaTopHyto posib. CyOcTpaTHasi po/ib JAHHBIX 3/eMEHTOB 3aK/II0YaeTcsi B TOM, UTO OHHU
BXO/JIT B COCTAaB OPraHUUECKUX BELeCTB, SIBJISIOIIUXCS CTPOMTEBLHBIM MAaTepUaioM KJIeTKH.
Kak cocTtaBHasi yacth mMeMOpaH, ()epPMEHTOB, MEPEHOCUMKOB 3/I€KTPOH-TPAHCIIOPTHBIX Lierei
doToCHMHTE3a W [IbIXaHUs, armnaparta CUHTe3a Oesika 3/7eMeHTbl MUHEpalbHOTO MHUTAHUS
PEry/IMpPYIOT CKOPOCTb OCHOBHBIX (PU3MOIOTHUECKUX U OOXUMUYECKUX TIPOLIECCOB PACTEHUH.

5. ®du3nosorMyecKHe OCHOBbI TPHMEHEHHUsl PeryjsiTopoB pocTa B CeIbCKOM

X03fI1iCTBe.

B ecrecTBeHHBIX OMOLIEHO3aX TIOTJIOLIEHHBbIE W3 TIOYBBI COEJUHEHHS UYaCTUUHO
BO3BpAIlAlOTCS C OMAaBUIMMHU JIUCThSIMUA, BeTKamu, xBoed. C yOpaHHBIM ypO)Kaem
Ce/TbCKOXO035MCTBEHHBIX PACTEHHUH TOTJIOIeHHbIe BelljeCTBa U3 TMOYBbI yCTpaHsIOTCs. BennunHa
BbIHOCA MUHEpA/IbHBIX 371€MEHTOB 3aBUCHT OT BHJA PACTEHHs, YPO’KallHOCTH M TOUBEHHO-
KIMMaTU4YeCKUX ycioBUd. OBOLIHbIE KY/bTYpbl, KapTodesnb, MHOTOMEeTHHWE TPaBbl BBIHOCST
OoJibIlIe 371eMEHTOB MTUTAHUSI, UeM 3ePHOBBIE.

[Ons  mpenoTBpallieHUsi UCTOIIEHWS] TIOYBBI M TIOJMYYeHUS] BBICOKUX  ypPOXKaeB
CeTbCKOXO035HCTBEHHBIX KY/IbTYP He00X0IuMO BHeceHHe yaoOpeHui. ComocTaBsisi KOJMUECTBO
3/IEeMEHTOB B TIOUBE M PaCTeHUM C BeIMUMHOW ypoxkas, FO. JIubux cdhopmynupoBan 3aKkoH
MHHMMYMa WM 3aKOH OTpaHNYMBaroIyX (hakTopoB. COriacHO 3TOMY 3aKOHY, BeIMUMHA YpOyKast
3aBUCUT OT KO/JMYeCTBa TOTO 3/1eMeHTa, KOTOPbId HaxOAWTCS B TIOUYBE B OTHOCUTETHHOM
MHUHHMYMe. YBe/lrnueHHe CO/lepKaHusi 3TOr0 37ieMeHTa B IOYBe 3a CUeT BHeCeHWs YA00peHHit
OyJeT IpUBOAUTEL K BO3PACTaHUIO YpOsKasi [0 TeX I0p, MOKa B MUHUMYMe He OKa)KeTCsl pyroi
yseMeHT. [lo3ke ObUIO yCTAHOBNIEHO HalWuMe Yy pacTeHHUH KPUTHUYECKHUX T1epUoJi0B II0
OTHOIIEHUIO K TOMY WIM UHOMY MHHepaJbHOMY 3/IEMEHTY, TO eCTh repuoziax 0osee BbICOKOU
YyBCTBUTENBHOCTH PACTEHHWH K HEJOCTAaTKy 3TOr0 3JIeMeHTa Ha ONpe/ie/leHHbIX 3Tarax
OHTOTeHe3a. JTO MO3BOJISIET PeryMpOBaTh COOTHOLIIEHHE MTUTATe/IbHBIX BEI|eCTB B 3aBUCUMOCTH
oT (a3l pa3BUTHS U yCIOBUM cpefpl. Tak, W3BECTHO, UTO B OCEHHW TEpUOJ AJIST O3UMbIX
KyJbTYp He PEKOMEH/[yeTCsl BHOCUTh a30THbIe YAOOpeHHs, TaK KaK OHM YCHU/IMBAIOT POCTOBbIE
TIPOLIeCChI, CHIDKasi YCTOMUMBOCTb pacTeHWi. B oceHHMI mepuof, HaZlo TIPOBOJUTDH MOJKOPMKH
dhocdhopom u KanueM, a BeCHOM a30TOM.

C nomornpio yao06peHnii MOXKHO Pery/ivpoBaTh He TOJBKO BeIWYMHY ypOXKasi, HO U ero
KayecTBO. Tak, A1 MOJTy4YeHusi 3epHa TILIEeHHUI[bl C BBICOKUM COJiep>KaHreM Oesika HaZj0 BHOCHTb
a30THBIe yJ00peHus, a A/l TIOJy4eHWs TIPOAYKTOB C BBICOKMM COZEp’KaHWeM Kpaxmasa
(HampuMep, 3epHa TMBOBAPEHHOTO STUMEHSI WM KIyOHU KapTodessi) HeoOxoaumel dochop u
Kanuii. BHeKopHeBas TMOAKOpPMKa ¢ochopoM He3agonro [0 YyOOPKHM yCWIMBaeT OTTOK
aCCUMWISITOB W3 JIUCThEB CaXapHOW CBEK/bI K KODHEIUIOJAaM U TeM CaMbiM yBeTMUMBAET ee
CaxapuCTOCTb.

Cucrtema yzmoOpeHMI — 3TO TporpamMma TpUMeHeHHUs1 yoOpeHWi B CeBOOOOpPOTe C ydeTom
pacCTeHUI-TIpeAIIeCTBEHHUKOB, TIOOPOAMS TTOYBbI, KITMMAaTHUeCKUX YCIOBHUH, OMOIOrHYeCcKrX
0co0eHHOCTEeM pacTeHWid, COCTaBa W CBOMCTB yaobOpenuii. Cucrema yznoOpeHuMil co3zaercs C
y4eTOM KpyroBOpOTa BeIeCTB U WX OasaHca B 3emiiefie/iid. bajiaHC MUTAaTeNbHBIX BEIECTB
YUMTBIBAET TOCTYIJIEHHEe WX B TIOYBY C y/I00peHUsIMU, CYMMAapHBIA pacxo/i Ha ()OpMHUpPOBaHUE
ypOXKaeB M HENpOJYKTHBHbIE TIOTepH B mouBe. HeobOxomumoe ycioBue (YHKI[HOHHUPOBAHUS



CUCTeMbl yA0OpeHUil — 3TO TpeAloTBpallleHre 3arpsi3HeHusT OKpYy»Katolllell cpe/ibl BHOCUMBIMH B
MOYBY XMMUUECKUMU COeIMHEHUSIMU.
6. YryeBojbl pacTeHuil. XUMHUeCcKOe CTpPOeHHe, cofep)kaHue U (PyHKI[UM OTAe/TbHBIX
rpyIiL.

Eme B JgpeBHMe BpemeHa uesioBeueCTBO IO3HAKOMWIOCH C YIJIEBOJAMU U HAy4YW/IOCh
WICTI0/Ib30BaTh MX B CBOEW TOBCEJHEBHOM >KW3HU. XJIOMOK, JieH, JpeBecuHa, Kpaxmas, Me[,
TPOCTHUKOBBIM caxap — 3TO BCETO JIMIIb HEKOTOPbIe U3 YIeBO/0B, ChIrPaBIlIMe BaXXKHYIO PO/b B
pa3BUTHe IMBWIM3AL[MU. YTJeBOAbl OTHOCSATCS K uuCy Haubosiee pacrpoCTpaHeHHBIX B
MIpUpO/ie OpraHMYecKUX coefvHeHud. OHU SIBSIOTCS HEOTheM/IEMbIMU KOMITIOHEHTaMU KJIeTOK
MoOBIX OPraHW3MOB, B TOM 4YMc/ie OaKTepui, pPaCTeHUM W >KMBOTHBIX. B pacTeHHsX Ha JO0JIO0
yryieBogoB nipuxoautcs 80 — 90 % cyxou Macchl, y >KMBOTHBIX — OKOJ1I0 2 % Maccel Tena. Mx
CUMHTE3 W3 VYIJIEKACIOrO0 Ta3a W BOJAbl OCYLIEeCTBJSETCS 3€/JeHbIMM pacTeHUsIMU C
WCI0/Ib30BaHUEM SHEPrUM COTHEUHOro cBeTa (POTOCUHTE3).

Bce u3BecTHbIe yrieBOAbl MOXKHO TOZpa3Ze/iuTh Ha [Be OOJIbIIMe TPYIIbI — MPOCThIe
YIJI€BO/IbI U C/IO)KHBbIE  yrjieBoAbl. OTAenbHYIHO TPYIIY COCTaB/SIOT —YIJIeBOACOZep Kallye
CMelllaHHble  TIO/IMMephbl,  HamlpuMep, [JIMKOMPOTEUHbl —  KOMIUIEKC  C  MOJIeKY/IOH
OenKa, TIMKOJIATTH/IbI — KOMILIEKC C JIUTTU/IOM, U JIp.

[TpocTeie yTeBO/bI (MoHOCaxapuzpl, 15017 MOHO3bI) SIBJISIFOTCS
TIOJIUTU/IPOKCUKAPOOHUTIEHBIMU COeTUHEHUSIMU, He CITIOCOOHBIMU TIPH THAPO/M3e 00pa30BbIBaTh
Gosiee TpOCTHIe YT/IeBOAHbIE MOJIEKY/IbI. EC/IM MOHOCaXapu/ibl COZiepyKaT abJeruAHY0 TPYIIY,
TO OHU OTHOCSITCS K KJIACCy anblo3 (albJernoCinupToB), eCId KeTOHHYI0 — K K/acCy KeTo3
(keTocriupToB). B 3aBHCHMMOCTU OT uuMc/a YI/IepOJHBIX aTOMOB B MOJeKy/le MOHOCaxapu/oB
pasninuatoT Tpuo3sl (C3), TeTpo3sl (C4), neHtossl (C5), rekcossl (C6) U T.1.

CnoxxHble yrieBofbl (MOMcaxapybl, WK TIOM03bI) TPeCTaBJIIOT COO0M TO/MMepHI,
TIOCTPOEHHbIe U3 0CTAaTKOB MOHOCaxapu/ioB. OHU MpH TUAPOJK3e 00pa3yroT MPOCThIe YTIeBObI.
B 3aBUCMMOCTH OT CTerleHW TMOJMMEpPU3ALMM MX TOJpa3fe/sitoT Ha HU3KOMOJIEKY/sIpHbIe
(onurocaxapuzpl, CTeleHb MOAMMepH3allMd  KOTOPbIX, KakK IpaBuio, MeHbuie 10)
Y BBICOKOMOJIEKY/IsipHble. OnMrocaxapuibl — CaxaporoZi00HbIe YrIeBO/Ibl, pACTBOPUMBIE B BO/IE
U ClajiKve Ha BKyC. VX 1o crmocoOHOCTH BOCCTaHaB/IMBaTh UOHBI MeTamnoB (Cu2+, Ag+) aenst
Ha BOCCTaHaB/IMBAaKOLUe U HeBOCCTaHaB/MBarolye. [Tonvcaxapypl B 3aBUCUMOCTH OT COCTaBa
MOYKHO TaKXKe pa3/leuTb Ha JBe TPYIIbl: TOMOMNOAMCaXapU/ibl U reTeporioarcaxapu/bl.
l'oMononucaxapybl TMOCTPOEHbI U3  MOHOCAXapUJHBIX OCTaTKOB OJHOTO THUMA, a
reTeporoarcaxapyu/ibl — U3 OCTaTKOB Pa3HbIX MOHOCAXapH/0B.

Buosornueckre (GYHKOWM TOMMCAaXapy/0oB BeCchbMa pa3HOOOpasHBI: 3dHepzemuueckas,
CMpyKmMypHas, ONOpHasi, 3aWumHasl, 3anacarowas, pe2y1smopHas (hyHKyuu.

7. JIunupapl, MX CO/iep)KaHHUE B PACTEHHH U POJIb.

JIunuapl TIpeACTaBsIOT COOOH HEOQHOPOAHYIO TPYIIY XWMHUYECKUX COeJUHEeHHUH,
HEpACTBOPUMBIX B BOZE, HO XOpOLIO pAacTBOPUMBIX B HEMOJISPHBIX OPraHUYeCcKHUX
pacTBopuTessiX: Xjopodopme, 3¢wupe, aieroHe, OeH3ose W Ap., T.e. OOIMM WX CBOWCTBOM
sBrsieTcst TUAPodoOHOCTL (THAPO — Boza, Gobusi — Gosi3Hb). M3-3a Gosblioro pasHooOpasust
MNAJ0B faTh Oosee TOYHOE orpefiesieHHe UM HeBO3MOYKHO. JIMIU/bI B OOJIBIIMHCTBE CTyuaeB
SBJISIIOTCSL  CJIOKHBIMM ~ 3(MpaMU  >KUPHBIX KHUCJIOT U KaKOro-jmbo crnmpTa. Bbigenstor
CJleIyIoLMe KIacChl JIMMUAZOB: TPUALIWIT/IMLIEPHUHBI, UIN >KUPBI, POCHOMUNH/BI, TITAKOTUITHAADI,
CTepOU/ibl, BOCKA, TepMeHbl. Pa3/uuyaroT [Be KaTerOpuu JIMMWJIOB — OMbBUISIEMble |
HeoMbuIsieMble. K OMBIISIEMBIM OTHOCSTCSI BeIeCTBA, COJEprKalliye C/I0XKHOI(UPHYIO CBSI3b



(BocKa, TpualMITIULepuHbl, dhochomunuabl U Ap.). K HeoMblisieMbiM OTHOCSTCS CTEPOUBI,
TEepIIEeHBI.

Ponb JIMIIUZIOB B TIIpoLieCCax >XH3HeAeATe/IbHOCTHU >XMWBBIX OPrdaHM3MOB HPEBBquaﬁHO

pa3Hoobpa3Ha. K oCHOBHBIM (YHKIMSIM JIMTIIOB MOXKHO OTHECTH CJIeyIOIIe:

1.

CtpykTypHasi (yHKuus. JTUNuael SBASIOTCS KOMIIOHEHTaMH BCeX OHOIOrMUeCcKuX
MeMOpaH, [0Jisl JIMTTUZOB B COCTaBe MeMOpaHbl MOXKeT M3MeHSIThCsi oT 48 1o 80%. OT
KOJINYeCTBEHHOTO ¥ KaueCTBEHHOTO COCTaBa JIMMM/OB, BXOJSIIUX B COCTaB MeMOpaHbI,
3aBUCSAT CBOHCTBAa M Ouosornueckre (YHKI[UM caMOii MeMOpaHbl U BXOJSAIIUX B ee
COCTaB UHTETPa/bHBIX Oe/IKOB.

JHepreruyeckasa ¢GyHkous. XoTd B KaueCcTBe WCTOUHMKA HSHEPrdd B OCHOBHOM
WCTIONB3YIOTCS YTTIEBOABI, JIUITU/IBI IBMSIFOTCS Oosiee sHeproeMKuMu. I1pu okucieHuu 1 r
JIMTTU/IOB BBIZIEISIETCST TIOUTH B JBa pasa Oombie sHepruu (38,9 k/K/T), uem mpu
OKHCJIeHUU yTreBoJioB. 1o 3Tol ripuurHe UMK/l (B OCHOBHOM, >KUPbI) TIPE/ICTaBISIIOT
coboii 6osiee KOMITAaKTHYIO (hOpMYy XpaHeHUs 3arlacoB, U3 KOTOPBIX IMPH HEOOXOAUMOCTH
MO>KHO MOYYUTh 3HAUUTEIbHOE KOIMUECTBO SHEPTUHU.

Hcrounuk Bojbl. [Ipy OKUC/IEHUM JKUPOB TIOMHMO OCBOOOXKIEHUsI OOJIBILIOro
KOJTMUeCcTBa 3Hepruu obpasyercsi MHOTO Bogpl (1,1 T Bozibl Ha 1 T >kupa).

3amurHaa ¢QyHkoua. O6mazas  TEMJIOU30/IAL[MOHHBIMKA  CBOMCTBAMH,  >KUPOBast
TPOK/IaJiKa MOXKeT TPeJOoXPaHSTh OPraHMW3M OT TeMIlepaTyPHbIX BO3ZeicTBuil. Kpome
TOTO, MSTKWUW C/AOM >KMpa 3all[uIllaeT OT MeXaHWYeCKUX TMoBpexxaeHui. Bocka,
MOKPBIBAOIIME JIUCThSI U CTeO/IM paCcTeHUH, TIPeJ0TBPAIIIAl0T U3/UIIIHIO ITOTEPI0 BJIary,
a TakXKe 3allUIIal0T PacTeHUsl OT TIPOHUKHOBEHUSI BUPYCOB U OaKTepuid.

Perynsaropnas (yHkuusa. MHoOrve coefvHeHHsl, OTHOCSIIUECS K JIUMKJAM, SIBISHOTCS
peryisaropaMyd — pa3/iMuHbIX — MporeccoB. K  TakuM  coeAUHEHWEM  OTHOCSITCS
YKUPOPACTBOPUMbIE BUTAMUHbI, CTEPOU/IHbIE TOPMOHBI.

OITK-5.Cnioco0eH K y4acTHIO B MPOBEIEHUH YKCIIEPUMEHTA/TbHbIX UCC/IEJ0BAHUI B

npo¢ecCHOHA/ILHOH /IeSiITe/IbHOCTH

3adaHus 3akpbimoz20 muna:
Bblbepume 00uH npasuibHbIll 6ApUAHM

3alyTHOe BelllecTBO, HaKar/IMBaieecss BO BpeMs 3aCyXH pacTeHui

JKUPBI
BUTaMUHbI
+IIPO/IMH
METUOHUH

Mopo030CTOHKOCTB - 3T0

Cr10COOHOCTH MePeHOCUTb HU3KHE TI0JI0KUTe/TbHbIe TeMIIepaTyphbl
+CrocoOHOCTh TIEPeHOCUTD HU3KKE OTPHULIATe/TbHbIe TeMITepaTyphl
CMOCOOHOCTH MEePEeHOCUTD JIeHCTBIE JIe[ITHON KOPKU
CITIOCOOHOCTH TTePEeHOCUTh 3aMOPO3KH

BemecTBa, HCII0/1b3YIOIIMECS A1 00PHOBI C MO/IETAHHEM

+peTapAaHThl
JehoMaHThbI
LUTOKUHWHBI
repOUI/IBI



3adaHus omKpbimozo muna:

1. Yto Takoe pacTuTe/IbHas [JMAarHOCTMKA MHHepa/JbHOro nuraHusa? Ha3soBute ee

BHU/bI

PacturenbHass [AMAarHOCTMKA BK/IIOUAeT BU3YyaJlbHYH) U XUMHUYECKYHO0 (TKaHEBYHO W
JIUCTOBYIO). BU3ya/ibHasi ;UarHOCTHKA — OmpeziesieHre 00eCreueHHOCTH PaCTeHUH TI0 BHEITHUM
npusHakaM. I[Ipy HecbGalaHCMPOBAHHOM TIUTAaHWM WM [IJIUTEJIbHOM HeZOoCTaTKe J1060ro
MUTATe/ILHOTO 37IeMeHTa XO0J MeTabo/IMUecKuX TIPOI[eCCOB B TKAaHSAX pacTeHUsl TTyO0OKO
HapylaeTcs. JTO CKas3blBaeTCsi Ha HWHTEHCMBHOCTM pOCTAa W Pa3BUTHS, COIMPOBOXKIAETCS
MOpP(0/IOTUUeCKUMH W aHATOMMYEeCKUMH HW3MeHeHUsSIMU C XapaKTepHbIMU BHEIIHUMU
MPOSIBJIEHUSIMA Ha JIUCTbAX M [IPYTMX OpraHax, a y IUVIO[IOBbIX U SITOJHBIX KYJbTYp — W Ha
reHepaTUBHBIX OpraHax (miogax).

[nsa Gosilee TOUYHOTO OIpe/ie/IeHUsT 00eCTIeUeHHOCTU pacTeHUM 3/IeMeHTaMH TTUTaHUS
TPUMEHSIOTCSI TKaHeBasi M JIMCTOBasi AMArHOCTUKU. TKaHeBasi OCHOBaHAa Ha OMpeje/eHur
HeopraHuueckux (opM coeUHEHUM 3/IeMEHTOB MHUTAHUS B COKe WM BBITSDKKE M3 TKaHei
pacTeHui. JIMCTOBasi [UarHOCTUKA BK/IIOYAeT OIpejie/ieHHe Ba/lOBOTO COJieP>KaHUs 3/IeMEeHTOB
MUATaHWS B pa3/MUHbIX OpraHax pacTeHWM. Ha OCHOBaHMM MHOTOUYMC/IEHHBIX TI0JIEBBIX
WCC/IeJOBaHUM yCTaHOBJ/IEHbI ONTUMaJIbHbIe YDOBHU BajlOBOTO COZEPKaHUs 37IeMEeHTOB MUTaHUs
B OTJe/IbHbIX OpraHaxX pacTeHus, KOTOpble o0ecrieurBaroT (HOPMHUPOBaHUE BBICOKHX YPO’KaeB
XOpOLIero KauecTsa.

2. Tloneranue pacreHuid. [IpyUHHBI MO/IEraHMs.

3HauuTeNbHBLIM yIIepO YpPOXKaWHOCTH CebCKOXO3SIMCTBEHHBIX U OCOOEHHO 3€PHOBBIX
KYy/ZIbTYP HAaHOCHUT TioJieraHue. B oT/ienbHbIE TO/[bl CyMMapHbIe TIOTePH 3epHa COCTaBJ/ISIIOT OKOJIO
25-30%.

[Tosneranve y pacTeHWi BO3HMKAeT TPU HApYIIeHWW COOTHOLLIEHUS MEXy MacCoi
Ha/I3eMHOM YaCTU PacTeHHs U MPOYHOCTHIO HIDKHEH YacTu CTe0sis, BRI3BAHHOTO HEeJJOCTaTOYHbIM
YTOJIIIIeHeM COJIOMHHBI U C1abbIM pa3BUTHEM B HEll MeXaHUUYECKHUX 3JIEMEHTOB.

[Toneranuie MOTyT UHYLIMPOBaTh pa3/iiuHble (aKTOPbI BHELLIHEeH Cpe/bl.

3acyujeHHble noceebl. TIpy 3aryijeHHbIX TOCeBaxX MPOMCXOJUT BBITATHBaHWe CTeOsis U
HeJlopa3BUTHE MeXaHUUeCKUX TKaHeH.

H36bimouHoe 8HeceHue a30MHbIX yOOoOpeHull U upe3MepHbili noaus. B TakMX yCIOBUSIX
pacTeHUsi CUJIbLHO KYCTSTCS ¥ Pa3BUBAIOT OOJIBIIYIO JIMCTOBYIO TIOBEPXHOCTh. JTO TIPUBOJUT K
B3alMHOMY 3aTeHEeHMUIO0, a, C/1e[jl0BaTe/IbHO, U K CHI)KEHUIO (DOTOCHMHTe3a. Y MeHbllIeHre KOouue-
CTBa yTI/IeBOZIOB TOPMO3UT 0Opa3oBaHie MeXaHUUeCKUX 3/1eMeHTOB B paCTeHHUHU.

CuibHblill 8emep ¢ 00x%cOeM. YBIaKHSSI U YTSDKeJsist KOJIOC, CUTbHBIA BeTep C JOXKIeM
BbI3bIBaeT I0JieraHue pacTeHUi.

3. Uro Takoe spoBHM3aLiis pacTeHHil.

Y psifia pacTeHMM Iepexoj, K 3Tamy 3peoCTU MPOMCXOAUT JIMILbL T0C/e BO3[elCTBUS
TIOHV)KEHHBIX TeMriepaTyp - sipoBu3aluu. K TakMM pacTeHUsIM OTHOCSITCSI 03UMble, [IBY/IeTHUKA
u ABypyuyku. OOIIMM [is 3TUX pacTeHU# SBIsSeTCs TO, UYTO KX OHTOreHe3 CBsi3aH C
1epe3uMOBKOM.



B ecTecTBeHHBIX YC/IOBUSAX IPU OCEHHEM I0CeBe O3KMMble pacTeHUs (POXKb, IMILIEHMIIA,
SUMEHb) II0/IBEpratoTCsl JJIMTEIbBHOMY B/IMSIHUIO TIOHVDKEHHBIX TeMIlepaTtyp, [OC/ae Yero
HOPMa/IbHO BBIKOJIAIIMBAIOTCSl. IMEHHO 3Ta 0COOEHHOCTh O3MMBIX T03BOJISIET UM TIEPEHOCHTh
3uMHHe ycnoBusa. OKasanoch, UTO eCId IOJBEepPrHYTh [eMCTBUIO MOHW)KEHHOM TeMIlepaTypbl
HaK/IIOHYBIIMeECS CeMeHa, OHU [epexoffaT K BbIKOJALIMBAHWIO W IIPU BeCeHHEM II0CeBe.
[iByneTHUe pacTeHusi, HanpyMep KalycTa, INPOXOAAT SIPOBU3ALMI0 TOJBKO IPU HaJIW4YUU
JIUCTBEB.

4. KnetouHble 0CHOBBI pocTa. Pa3bl pocTa KJ/IeToK.

Poct - 9TO mpoiecc HOBOOOpa30oBaHMSI 37€MEHTOB CTPYKTYpPbl opraHusMa. I[log
3/IeMeHTaMH CTPYKTYpbl HeoOXOJUMO TIOHUMAaTb OpraHbl, K/IeTKH, OpraHe/UIbl KJIEeTOK,
MaKpOMOJieKybl. OOBIUHO POCT COTIPOBOXK/AAETCSI YBeTMUeHHEeM MacChl M Pa3MePOB pacTeHMUsI.

B oT/muve OT >KMUBOTHBIX OPraHU3MOB PAaCTeHHsl PacTyT B TeueHHe BCell CBOel >KW3HU,
o0Opa3ysi HOBbIe K/IeTKH, TKaHW W OpraHbl, NPUYEM PpaCTyIe 30HbI HaXOAATCS Ha KOHIe
Kak710T0 cTeb/1s1 U KOPHS paCTeHusl.

OcCHOBO# pocTa OTZAeNbHBIX TKaHel, OPraHOB U BCETO PACTeHUs SIBJISIETCS ieJieHre U POCT
MepHUCTeMaTHUeCKUX K/IeTOK. PocT KieTok mpoucxogut B Tpu (as3bl: 3MOpUOHA/BHAS,
pacTsbkeHus U AuddepeHLAaIUn.

5. Uro Takoe peyruamsanusa. Kak mnposBiasierca geduny 3THX 3/IeMeHTOB Ha
pacTeHHH.

PeyTunusanmsa - T[OBTODHOe  MCIOJIb30BaHMe  31emMeHTOB. IIpu  Hepocratke
PEeYTWIN3UPYEMBIX 37IEMEHTOB OHM OTTEKAlOT M3 paHee 00pa30BaBIIMXCS YaCTel pacTeHUS B
MoJiozibie, hopMupytolirecs: opraibl. K peytunusupyembiM 3nemeHTam otHocsTcs N, K, P, Mg.
[TosTOMY MX HEIOCTaTOK TIPeXK/ie U sipue MPOSIB/ISeTCS HA HUKHUX, 3aKOHUMBLLINX POCT JIUCThSIX.

Hepocratok ocrtanbHbix 371emMeHTOB (Ca, S, Fe U Bcex MHUKpPO3/IeMEHTOB),
HEepeyTUM3UPYEMBIX WK (J1ab0 PeyTUTM3UPYEMbIX, OTPaXKaeTCsl Ha CaMbIX MOJIOZABIX PACTYIIUX
YacTSAX pacTeHUs.

Monogple nUCTbSI 3HAUMTENBHO >KeaTee, ueM cTapble. OKpacka MOJIOJbIX JIUCThEB
HallOMUHaeT OKPAacCKy JIMCTbEB C [IePeBbeB, CTPAJAIOIIMX OT HejocTaTKa a3ora. IIpu Oonee
OCTpPOI HeJJOCTaTOYHOCTH OKpPAacCKa CTaphbiX JMCThLEB ObIBaeT OJiefiHee, ueM MoKa3aHO Ha PUCYHKE,
Ha MHOTUX W3 HUX CPeJIHSIsl )KUJIKa JKeJITeerT.

Hepocratok ocrtanbHbix 37eMeHTOB (Ca, S, Fe U Bcex MHUKpPO3/IeMEHTOB),
HEpPeYTUTU3UPYEMbBIX MJTH C/1ab0 peyTUIU3UPYEMBIX, OTPAXXAeTCS Ha CaMbIX MOJIO/IBIX PACTYIIMX
yacTsax pacteHusi. Tak, odeHb O/iM3KKMe T0 BHELIHEMY BHAY XJIOPO3bl TIPH HeJOCTaTKe a30Ta
TIPOSIBISIFOTCSL Ha JIUCThSIX HIDKHErO sIpyca, a TPU HEeJOCTaTKe >keyje3a - B BepxHeM 0Ooiiee
MoJjiofioM sipyce. [ToOypeHue ¥ OTMHpaHHe TKaHel 10 KpasM JiicTa (KpaeBOW O’KOT) TIpU He-
JoCTaTKe Kanust HaO/mojaeTcst CHavyasia Ha Oosiee CTapbIxX JIMCThSIX, a TIPU HeJOCTaTKe KasbLvs -
Ha MOJIOJBIX.

6. Ha3soBuTe nyTH NOCTyIUICHHA BOABI B pacTeHre. KopHeBoe faB/ieHue.

Bopa rocryriaet B pacTeHue U3 TIOYBEHHOTO pPacTBOpa uepe3 KOPHEBYIO CHUCTeMY, KOTopast
vMeeT OueHb OObIMe pa3Mepbl U 00J1aflaeT UCKIIOUUTENTbHON CIIOCOOHOCTBIO K BETBJIEHHIO.
OO611iasi TOBEPXHOCTh KOPHEH B COTHU Pa3 MPEBOCXO/WT TOBEPXHOCTb HAJ[3€MHOM CHUCTEMBI. Y
B3DPOCJIBIX TIIOZIOBBIX [IEPEBBEB MMPOTSHKEHHOCTh KOPHEBOW CUCTEMBI M3MEpPSIETCS [1eCATKaMU
KWUJIOMETPOB, TMPUUEM MPUMEPHO TIOJIOBHHA ee TIPe/ICTaB/IeHa COCYLIUMUA KOPHSMU JJTUHOM /10 5



MM. [IOTHOCTH KOpHell B TaxXOTHOM CJIOe COCTaBJ/IsSieT y Pa3HbIX CeIbCKOXO035HCTBEHHBIX
Ky/ieTyp oT 0,3 10 5 cM Ha 1 cm® MouBbL

[NornomeHHast BoJja NepeBUraeTcsi 1o pauycy KOPHsI OT KOPHEBBIX BOJIOCKOB /J0 COCYZI0B
LeHTPa/JIbHOTO LIW/IMH/PA U 3aTeM MOAHUMaeTCs B HaJj3eMHble opraHbl. Cuja, C KOTOPOi KOpeHb
HarHeTaeT BOJly, Ha3bIBaeTCsi KOPHEBbIM Od8/1eHUEM.

[pyrum TmiposiBieHWeM KODHEBOTO JlaB/ieHWsl SIB/ISeTCS 2ymmayusi, T. €. BbifesieHue
KareJbHOKUAKOW BJard JIMCThSIMU B YCJIOBUSIX 3aTpy/IHEHHOTO ucrapeHus. Hampumep, B
paHHHE yTpeHHHe uachl MPU BLICOKOM BIa)KHOCTH BO3ZyXa XOPOLIO TYTTUPYIOT 3eMJ/ISTHUKA,
po3a, kapTodenb, 37aKOBble KyAbTYpbl. KamenbKyd TyTTalMOHHOW >KUAKOCTU He CIyTaellb C
pOCOH, MOTOMY UTO OHU HaxOJSATCS B ONpe/ie/IeHHbIX MeCTaX BbIX0/ja TM/IaTO/0B.

KopHeBoe fjaBneHne urpaet BaKHYIO pOjib B MOJHATUM BOZBI M0 PaCcTEHWIO BeCHOH [0
pacIlyCKaHusl JTMCTheB, a TakKe B HOUHbIE YacChl, KOT/la JIMKBUAWUPYETCS BOJHBIN Ae(ULIUT,
CO3/JaI0LMICS B TeUeHHE JHSI.

KopHeBoe faBneHHe Ha3bIBAIOT HUMCHUM KOHUYe8blM Osuzamesnem 600HO20 mokd. OueHb
Ba)XHO MMETh B BU[Y, UTO €T0 [esiTeJIbHOCTh OCYIIEeCTB/SIeTCS C 3aTPaTOM SHEPruu AbIXaHUs
KOpHel U CBsi3aHa C (POTOCHHTE30M, MMOCTABJISIOIIUM YTJ/IeBO/bI B KaueCcTBe AbIXaTelbHbIX Cy0-
CTpaToB, W TPaHCNHUpaluell (BepXHUW JBUraTeb BOJHOTO TOKa). DTy B3aUMOCBSI3b POLIECCOB
JKU3He/lesATeIbHOCTH MOXKHO TIPe/ICTaBUTh C/IeAYIoLei CXeMOM.

7. Pa3smMepsbl U 3HaYeHUE TPAHCMIUPALIUM.

B ocHoBe TpaHCMpaLUY JIEXKUT (PU3NOIOTHUECKHI MPOLeCC UCTapeHusl, POUCXOASIIII
B pe3y/ibTaTe KOHTAaKTOB Ha3eMHbIX OPraHOB PacTeHHs C He HAChILLIeHHOM BOJ0W aTMOC(epoil.

[MpucacekiBaroijasg Cuia TpPaHCIMPALMK SIB/ISIETCS 8EPXHUM KOHUYeBbIM Osu2amesnem
800HO20 MOKA, 00eCTeurBaIOIMM TPAHCIIOPT BOZBI U PAaCTBOPEHHBIX B HEM MUHEPAIbHBIX U
OpraHUYeCKUX BeIeCTB. BepxHWI [BUTaTesb sABAsSETCS 0oJjiee MOIIHBIM, UYeM KOpPHEBOe
JlaBjieHre, W MCI0JIb3yeT [apoBYHO /il pacTeHusi SHeprut0 - s3Hepruto CosHLIA. DTUM OH
BbITOZIHO OT/IMUAeTCsl OT KOPHEBOT'O JlaB/eHUs], UCTIO/Ib3YIOIero SHeprul0 JblXaHusl paCTeHUM.
KoHIleBble gBUTATENM B3aMMOCBSI3aHbI U 00eCTIeurBaoT HelpephIBHBIN BOCXOASIIUN TOK BO/BI
T0 COCy/laM KCHJIeMbl K UCTapstOIIUM [TOBEPXHOCTSIM K/IeTOK JIUCTa.

3HaueHWe TpPaHCMUpALMKA 3aK/I4yaeTcs U B TOM, UTO MCIapeHue BOJbl TOHW)KaeT
TemriepaTypy J/MCTa M 3alliyiljaeT ero OT TeperpeBa. 3a CueT TPaHCIMPALMU CO3/aeTcs
HEKOTOpasi HeIOHACHIIIIEHHOCTh KJIETOK BOZIOH, UTO 0OecrieurBaeT ONTHMAa/bHbIE YCIOBHUS ISt
TIPOLIECCOB JKU3He/IesATeIbHOCTH, TJIOZIOHOLLIEHHsI U CO3PeBaHusI TUI0/I0B.

OpHoli W3 BaKHEUIIMX XapaKTePUCTUK TIpoIiecca  sIBJ/ISIeTCS  UHMEHCUBHOCMb
mpaHcnupayuu - KOJIMYeCTBO BO/bl, UCTIapsieMOe pacTeHUeM C eJMHULbI JIMCTOBOM TTOBEPXHOCTH
B e/JUHULy BpeMeHU. [I/isi ce/ibCKOXO03sICTBEHHbIX pPaCTeHU yMepeHHON 30Hbl MHTeHCUBHOCTb
TpaHCIMpaL|y coctassieT qaeM 150-2500 mr/(am2-u), Houbto - 10-200 Mr/(gm?-u).

4 TIOPSIIOK ITIPOBEJEHUA ITIOBTOPHOM
IMMPOMEXYTOUYHOH ATTECTAIIVIN

dopma NpoOMeKyTOYHOM aTTecTaly M0 JUCLIUIIMHE 3a4eT U 5K3aMeH

[ToBTOpHAs MPOMEXXYTOYHasl aTTeCTaLysl M0 AUCLIMIUIMHE POBOAUTCS C UCO/Ib30BaHUEM
3aflaHuM [/ OLleHKH C)OPMHUPOBAHHOCTH KOMIIeTeHLIMi Ha 6a30BOM ypOBHeE IO BCEM MOJYJISIM,
BXOJMAIIMM B CTPYKTYPY JAWUCLMIUIMHBI 3a CeMecTp, [0 MTOraM KOTOPOIrO CTYZAeHT HMeeT
aKaZleMHUYeCcKyo 3a/l0/KeHHOCTh B (pOpMe KOMITbIOTePHOT0 TeCTUPOBAHUS.



Tab6mmna 4 — Kpurepum orjeHKH copMHUPOBAHHOCTH KOMIIeTeHI{HI

Kop v HaMeHOBaHUe WHAUKATOpa
JOCTH>KEeHUST KOMITeTeHLIUU
(4acTy KOMIeTeHI1K)

KpuTtepuu otieHrBaHus ChOPMUPOBAHHOCTH
KOMIeTeHLUM (4aCTHh KOMITeTEeHLIUN)

Ha 6a30BOM ypoBHe

COOTBETCTBYET OLIEHKE «y0BJIeTBOPUTEILHO»
50-64% oT MakcuMaIbHOro basia

OIIK-1.Crioco6eH peliiaTh TUTIOBBIE 3a/jaui
ripo¢ecCOHaIbHOM /1eATe/IbHOCTH Ha OCHOBE
3HAaHWM OCHOBHBIX 3aKOHOB MaTeMaTHUUYeCKUX,
eCTeCTBeHHOHAyUHbIX U
ob1merpoecCoOHaNBHBIX JUCLIUTIIMH C
rpUMeHeHreM MH(GOpPMaLMOHHO-
KOMMYHUKALIMOHHBIX TEXHOJIOTUM;
OIIK-5.CriocobeH K yuaCTHIO B TIPOBeZIeHUH
9KCIepUMeHTa/IbHbIX UCC/Ie[JOBaHUM B
ripo¢ecCOHaNBLHOM /1eATe/IbHOCTH

WN-1. Vicrionb3yeT KiacCuueckue v
COBpeMeHHbIe MeTO/bl UCC/Ie[JOBaHus B
arpOHOMUU — MMPOBOJUT OL[€HKY
®U310/I0TUYECKOTO COCTOSIHUSL PaCTeHUMH

['oTOB K KOOMepaluu ¢ KoJjleraMy; He COBCEM
TBEpP/IO B/aJieeT MaTepuaioM, TpU OTBeTax
JIOTlyCKaeT MaJIOCYyILleCTBEeHHbIE MOTPeLIHOCTU
B aHa/IM3e pe3y/bTaTOB, HETOYHYIO
apryMeHTaL[I0 IPUMeHeHHs 3aKOHOB
eCTeCTBeHHOHAYYHbIX JAUCLIAII/IVH.

OIIK-5.

N[-2 ITox pyKOBOACTBOM CIleljiaaucTa
Gosiee BLICOKOM KBaTM(PUKAL[UH YUaCTBYET B
TIPOBe/IeHNH SKCITePUMEeHTa/IbHbIX
WccieloBaHUM B 00/1aCTH arpOHOMUU

TTpu rpoBeieHNH SKCIIePUMEHTATbHBIX
WCC/IeJOBaHUM TI0/] PYKOBO/ICTBOM
crierascTa 6osee BBICOKOUM KBanm(UKauu
JIOTTyCKaeT OIIMOKU

OIIK-5.

N[-1 Vcrione3yeT KnacCUueckre U
COBpPEMEeHHbIe MeTO/Ibl UCC/Ie/IOBaHuUS B
arpoOHOMUU

CriocobeH MpUMEHSTh K/laCCUUeCKue 1
COBpeMeHHbIe MeTO/Ibl UCC/Ie/IOBaHUs C
HapylleHreM MeTOUKU
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