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ITacmopt
(¢oH/1a OLIEHOUYHBIX CPEACTB
Haripas/ieHue 1oArotosku: 35.03.04.-ArpoHomus
Muctpnmza: Pusnonorust i OMOXMMUS pacTeHUH

HavMeHOBaHMe OLIeHOUHBIX CPe/iCTB
No Kontposnpyemsie KonTponupyewmebie TIpyrue OLeHOUHbIE CPe/iCTBa
i JUJAKTUUeCKUe eJUHULIbI | KOMIeTeHUMH (Wu TecTsl,
WX YaCTH) KOJI-BO
saamit BUJ] KOJ'I-BOU
3a/laHu
KJieTka - Kak CTpYKTYpHast 3awmmra 10
1 QDYyHKI[MOHATbHAs OIIK-1 nabopaTopHBIX
1 |egyHMIIA PACTUTELHOTO 20 pabor
opraHusma. Konnoksuym. 12
TectupoBaHue
DOoTOCHHTE3 — KaK OCHOBA OIlIK-1 3amumra 10
5  [EROAYKIHMOHHOIO 20 nabopaTopHBIX
[poiiecca. pabor.
TecTupoBaHue.
bIXaHVe pacTeHUH. OIIK-1 3arura 8
nabopaTopHBIX
3 20 pabor.
TecTtrpoBanue.
Kosnoksuym 10
BonHbIli 0O6MeH y OITK-1 3ammra 5
pactenui. [lornouieHuve nabopaTopHBIX
BO/Ibl PACTEHUEM. pabor.
[TpaHcrniupanys U eé Peruenue 3azau. 12
4  |peryJvMpoBaHue. 20 TectrpoBaHue.
O PeKTUBHOCTD KosiokBrym
VICT10J/Ib30BaHus BOJIbI
CeIbCKOXO035IMCTBEHHBIMHU
KYyJIbTypPaMH.
KopHeBoe niuTaHue OIIK-1 3aiura 7
[DacTeHUN. nabopaTopHBIX
5 60 pabor,
KommnsroTepHoe
TeCTUPOBaHUe. 8
KosiokBuym 15
PocT 1 pa3BuTtHe OIIK-1 3aiura 10
6 |pacreHuii. PocT u ero 20 nabopaTopHBIX
peryJsisus. pabor.




Pemntenue 3amau 2

Pa3BuTHe pacTeHUN U OTIIK-1 HMBY/.3a/laHKe.

(bopMHpOBaHKe ypoyKasl. 2
7 20

AfanTauys u OIIK-1 TectupoBaHue

VCTOWMUMBOCTb. CemuHap 30
8 [Dusuonornyeckue 50

OCHOBBI (HOPMHUDPOBAHUS

oXKast
Bcero: 210 155

1 OIIEHOYHBLIE MATEPHUAJIbI, HEOBXO/VIMBIE [IJIIOIIEHKN 3HAHWMN,

YMEHUII W HABBIKOB JIEAITEJIBHOCTHUB IIPOIIECCE

MVICIIATL/TUHBI

OCBOEHUA

Mopynb 1.KneTka - Kak CTpYKTYPHasi U QyHKIIMOHa/IbHAsA eIMHULIA PACTUTEIbHOT0 OpraHn3Ma.
Ta6mmna 1 — ®opmMupyembie KOMITETEHLIUN

Kog 1 HaumeHOBaHMe KoMIleTeHLIMM | Koz v HariMeHOBaHWe UHAWKATOpa OneHOYHBIE
JNOCTW)KeHUs] KOMITeTeHLUN MaTepuasbl 1
(yacTu KOMIIeTeHL1N) cpefCTBa
OIIK-1. CrniocobeH pewats | U/-1 [IpoBOAUTMATHOCTHUKY 3awumra
TUIIOBbIE 3a/lauy | MOBPEXAEHUs] PAaCTUTE/IbHOW TKaHU 71abopaTOpPHBIX
ripoecCOHaNBbHON  [IeSITeNTbHOCTU | TI0 YBeJIMUEHUIO ee TPOHULIaeMOCTH. pabot
Ha OCHOBe 3HaHWW OCHOBHBIX | Omnipegenser JKU3HEeCrocobHocTh | TecTrpoBaHue.
3aKOHOB MaTeMaThUYeCKHX, | CeMsH o okpammBaHuio | Komnoksuym.
eCTeCTBeHHOHAayYHbIX Y | LIUTOI/Ia3MBl.
ob1enpodeccuoHambHBIX
JUACLIUTIIUH C TpYMeHeHreM
VH(OpMaLMOHHO-
KOMMYHHUKAaL[MOHHBIX T€XHOJIOTHM;
Mopynb 2.D0TOCUHTE3 — KaK OCHOBA MPOAYKIMOHHOTI'O MpoLiecca
Tab6smna 2 — dopMupyembie KOMIETEHI[UH
N-1.13yuaet XVMHUYecKue | 3aiura
CBOMCTBa ITUTMEHTOB JIUCTA nabopaToOpHBIX
IIpoBoAUT KOJIMUECTBEHHOE pabor
OIIK-5.Crioco6e K yuacTiio s orpeiesieHue Xa0popusia u KowmrnbrorepHoe
KapOTHHA B TKaHX TeCTUpOBaHue
TMPOBEJIEHUM SKCITePUMEHTAIbHBIX .
. CebCKOXO35IMCTBEHHBIX U
VICC/IeIOBaHUU B
. JIeKOPaTUBHBIX KYJIbTYD
npodeccroHaIbHOM /1eATeTbHOCTH
N 1-2.0mnpepenseT MHTEHCUBHOCTb | 3alljdTa
Y IPOAYKTUBHOCTHL (POTOCUHTE3a nabopaTOpHBIX
Pa3/INYHbIX CeJTbCKOXO3SIMCTBEHHBIX | paboT
Ky/bTyp. [IpoBOAUT KOHTPOJIBb 3a Kosnnoksuym

(hopMHpOBaHHEM ypOJKas.




Mopayas 3. [pixaHue pacTeHUMN.

Tabmuna 3 — dopmupyembie KOMITETEHLUH

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

OIIK-5.CriocobeH K yuacTHIO B
[bIXaHMs B TKaHAX Pa3/IMUHBIX

NPOBeJIeHUY SKCTIepYMeHTalbHbIX N

. CeJIbCKOXO03SIMCTBEHHBIX KY/IbTYP U
WCCeJOBaHUM B .
. JibIxaTeNbHbINKO3(GULIMEHTB

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

Mopyns 4.BojHbli 00MeH y pacTeHui. [1or/olieHre Bobl pacTeHUEM.

Tabmna 4 — opmupyembie KOMITETEHL[UH
NA-1. Ilog pyKoBOACTBOM 3auura
crieriiaicTa 6osiee BEICOKOH 71ab0paTOPHBIX
KBa/IM(PUKALMY yyacTByeT B pabor.
IIPOBeJIeHUU SKCIIepUMeHTa/IbHbIX TecTrpoBanue

OIIK-5.Crioco6eH K y4acTHIO B
TPOBe/IeHUH IKCTIepUMeHTaTbHbIX
HCCie/IoBaHUH B
npogeCcCMOHa/ILHOM JesiTeTbHOCTU

WCC/IeJOBaHUM B 00/1aCTH
arpoHomuu - OripefiesnsieT
VHTEeHCUBHOCTb TPaHCIMpaluy U
OTHOCHUTEJIbHYI0 TPaHCIIUPALMIO C
MOMOLLIbI0 TEXHUUECKUX BECOB.

N/I-2.-OtieHuBaeT BOJHBIN 00MeH

Pemienne 3amau

pacTeHuH. Kosnoksuym
Mopayab 5.KopHeBoe MUTaHUe PaCTeHUN.
Tabmna 5 — opmupyembie KOMITETEHL[UH
N[-1- Vcnonb3yeT Kjiaccuyeckue U | 3alura
COBpeMeHHbIe MeTOo/[bl | 1abopaTOPHBIX
WCCTe[JOBaHUsT B arpoHOMUM - | paboT
OIIK-5.Crioco0eH K y4acTHiO B oCcBauBaeT MeTOJ, UCKYCCTBeHHBIX | KoMrmbroTepHoe
MIPOBEJIeHUM SKCIIePUMEHTA/IbHBIX | KYJbTYP. TeCTUpOBaHue
1CC/ie/JoBaHu B
npoceccuoHanbHOM fesiteibHOCTU | VIJT1-2. OripepiesnisieT 30/IbHbIE 3aiura
3/1EMEHTBI PaCTeHHUH U IPOBOJUT nabopaTopHbIX
BU3Ya/IbHYIO JUaTHOCTUKY pabor.
TIPU3HAKOB T'OJIOZIAHUS PAaCTEeHUH. Konnoksnym

Mopayns 6. PocT 1 pa3Butre pacteHuid. PoCT U ero peryasmnusi.




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-
KOMMYHUKAI[UOHHBIX TeXHOJIOTHH;
OIIK-5. CriocobeH K yuacTHIO B
TIPOBE/IEHUH IKCIIePUMeHTaTbHBIX
1CC/IeJOBaHMI B
ripodecCcOHa/IbLHOM JiesiTeTbHOCTU

NA-1. Tlog pyKoBOACTBOM
crierfuanicTa 6osee BBICOKOM
KBa/IM(PUKALINY YUaCTBYET B
MIPOBEIEHUH
9KCTepUMEHTaTbHbIX
HCC/IeJOBAaHUM B 00/1aCTH
arpoOHOMUU — TIPOBO/TUT
JIMArHOCTUKY MUTAHUS PaCTeHUM
B TIOJIEBBIX yCJIOBUSIX.

3awumra
naboparopHbIX paboT.
PerieHue 3agau

Mopayab 7.AfganTaiusi U yCTOWYUBOCT.

PU3M0I0rMUYeCKHe OCHOBLI CbODMI/IDOBaHI/IH YPOXada

Tab6mmna 7 — ®opMupyembie KOMITETEHLIUH

OIIK-1.Cnioco6eH pemaTs TumnoBbie | U]I-1. Vicnonb3yer 3auura
3a/jau¥ NpodeccroHanbHOM K/lacCUUecKre U COBpeMeHHbIe WNuauBuayanbHOro
JlesiTe/IbHOCTU Ha OCHOBE 3HaHUI MeTO/Ibl UCCTIeJOBaHUs B 3a/jaHust
OCHOBHBIX 3aKOHOB arpoOHOMUH — MTPOBO/JIUT OLIEHKY
MaTeMaTUUeCcKuX, BeCeHHero COCTOSIHUS 03UMBbIX
ecTeCTBeHHOHAYUHBIX U KYJbTYD

o61ernpoheccoHaTbHBIX

JUCLIUIIMH C IPUMeHeHreM

MH(pOPMaLMOHHO-

KOMMYHUKAL[MOHHbIX TeXHOJIOTj;

OIIK-5.Crioco6eH K y4acTHio B

TIPOBE/IEHUH IKCIIePUMEeHTATbHBIX

1cC/le/JoBaHUH B

npogecCMOHa/IbLHOM JesiTeTbHOCTU

Mopynb 8.Pa3BuTHe pacTeHU U (JOPMUPOBaHUE YPOXKasl.

Tab6ma 8 — dopmMupyembie KOMITETEHI[UH

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

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

MPO/IYKLIMOHHOT O TIpolLiecca
OCHOBHBIX
Ce/IbCKOXO3IUCTBeHHBIX

KyJIbTYP




VH(OpMaLMOHHO-
KOMMYHUKAL[MOHHBIX TeXHOJIOTHH;

OueHouHbIe MaTepHa/bl U CPeJCTBA /Il NPOBepPKHU C()OPMUPOBAaHHOCTH KOMIIeTeHIM M.
Mogayns 1 - KjleTKa - Kak CTPYKTYpPHas ¥ (QYHKIMOHA/IbHAs eAMHUIIA PACTHUTE/ILHOr0

Opra”Husmad

Bomnpockl Aist 00CyK/jeHUsl IPH 3aIuTe J1a00paTopHBIX padoT:

1. ®wusmonorusi pacTeHU — TeOpeTHUeCKass OCHOBA MHTEHCHBHBIX TEXHOJIOTHI BO3/e/bIBAHUS
CeTbCKOXO03STCTBEHHBIX KY/bTYP.

. DTanbl pa3BUTHS PU3HOTIOTUN U OMOXUMUY PACTeHUN KaK HayKU.

. CBs13b (pU3MOIOTHUN pPaCTeHUH C APYTUMU JUCLIUTITMHAMMU.

. 3afaun (pU3MONOTMY PaCTeHUM Ha COBpEMEHHOM JTarle.

®U3NKO-XUMHUYeCKHe OCHOBBI SHEPTeTUKU PACTUTETbHOMN KITeTKH.

. CTpyKTypHasti OpraHu3aLysi paCTUTe/TbHOU K/IeTKH.

. ®yHKIMOHAbHAs OpraHU3alysl paCTUTe/TbHOM KITIETKU.

. Cocrag, cTpoeHue ¥ (pr3M00THYecKasi pojib MeMOpaH B )KU3HeAeATeTbHO KJIeTKH.
. PerynsiTopHasi cucteMa pacTeHUi.

©® N UTA WN

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

Bomnpocs! /151 KO/JIOKBUYMa:

1. CrpyktypHas ¥ ¢YyHKUMOHa/AbHAs OpraHu3alUsi pacTUTeNbHON KieTKu. [IpuHimmn
KOMIMapTMeHTallud — OCHOBAa OCYIeCTBAeHHs (U3HO0JOTMUeCKUX U OHOXMMUYECKUX
TIPOLIeCCOoB.

2. KnerouHnoe sigpo. Ctpykrypa, ¢yHKUMUA. CTpoeHue xpoMocoMm. [IpvHLMMIBI XpaHeHUs
HacnecTBeHHOW uWHGpopMaluu. KrerouHas cTeHKa. XHWMWUYeCKUN COCTaB, CTPYKTYpa,
byHKIUN. MeXXKIeTHUKH.

3. Lutoriasama. XWMWYeCKUd COCTaB, CTPYKTypa, CBoWcTBa.MemOpaHbI, WX CTpPOeHHWe U
¢byskuyu. [lna3manemma u ToHoryiact. CBoMCTBa crielfuuIecKUX MeMOpaHHBIX CUCTEM.

4. Bakyosb KneTku, (usronoruueckas pojb. CocTaB KJI€TOUHOTO COKa. DH/I0M/Ia3MaTHUUeCKui
DEeTHKYJIIOM KJIeTKH, ero Turbl U ¢yHKuuu.Pubocomsl. CtpoeHue, ¢yHKIMU. [101MCOMBL
Pr60CoMBI X/IOpOTI/IACTOB U MUTOXOH/IPHHA.

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

6. Hykneorugsl u HyksenHoBble KUci0Thl. Crpyktypa [JHK, MPHK u TPHK. ®yHKiuu
HYK/IEMHOBbIX KHUC/IOT. JIOKanu3alusi B K/IeTKe. AMWHOKHWC/IOTBI, TIENTHABI, OesKu.
Kondopmarusi  6enkoB. [lenatypanusi. l303/meKkTpyuueckass TOYkKa Kak IIOKa3aTenb
(GYHKLMOHAIBHOTO COCTOSIHUS K1eTKU. DyHKIMN 6e/KoB.

7. buocunTe3 OGesnka. CocraB 0e/lOKCHMHTe3WpYIOIleld CHUCTeMbl, JIOKaau3alus TpOoLiecCoB
cuHTe3a Oeka.besikoBble KOMIOHEHTHI K/IeTKH. VX loKaM3aiys ¥ 3HaueHue.




8.

10.

11.

12.

®epmenThl. Knaccudukanys, CBOMCTBA U MeXaHU3MBbI JelCTBUsA. Y paBHeHHe Muxasnuca —
MeHTeH. MynbTU(QepMeHTHbIe KOMIIeKChl. KuHeTHWKa (hepMeHTaTHBHBIX IPOLIeCCOB.
Jlokanu3auyst (epMeHTOB B KileTKe. Pery/isiljusi akTUBHOCTH ()epMEHTOB.

3aKoHbl pa3fpaXUMOCTU. Perynsiius (U3M0/I0TMUECKOTO0 COCTOSIHMSL  PacTUTeNbHOIO
opraHusMa. 3akajka W perapauysi Kak ajbTepHAaTHUBHbIe COCTOSIHUSI TIPU JelCTBUM
pasapaXKuTerisi.

YrneBosabl pacTuTenbHOW KiaeTKU. PopMbl M jOKanu3alus B KieTKe. BUTamMuHBI U HX
K/accudukauys. Posb 1 1oKanu3sanusi.

duTtoropmMoHbl, UX Kaaccupukauus, (usnonsoruyeckas posib.  Makpospruueckue
coeiMHeHUs KIeTKu. VIx cuHTe3, bnoxumuueckue ¢GyHKUuM. [TocTyrieHre v repe/iBKeHHe
BellleCTB B KieTKe. [IpUHLIMIIBI peryavpoBaHusi (U3MOIOTMYECKUX TPOLIeCCOB. YPOBHHU
peryJ/siLiuu: KJIeTOUHbINM, TKaHeBblIi, OpraHu3MeHHbIN. TUIbI perysLuu.

buosnekTpryeckue siBlieHUs1 B K/IeTKe, UX (PYHKLMOHA/IbHas pPoJib. Pa3fpa)kuMOCTb K/IeTKU.
BocrnipusitTue pasfpakuTesis, TOPOTrOBble pa3JpaKUTeMM U CyMMaLusi pasfpakKeHusl.
Bo30yxeHue, noBpexaeHue, perapauyd. Hecrierjuduueckre oTBeTHbIE PeaKLMU KIeTKA Ha
BHeIIIHMe BO3/elCTBUs. BpemMeHHO!N XOJ (PYHKLMM KakK MOKa3aTe/b pPeakluu pacTeHWs Ha
cTpecc.

q)OH]I[ TeCTOBBIX 3anaHm‘71 AJIA TEKYIEro KOHTpPoJis 3HAHHUM 110 TeMe:

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

TI0 CO/IePKaHHIO JIUTIU/IOB

1o (hopme T171a3MO/M3a

+110 HA/IMUUIO I1/1a3MOJIM3a

Bbibpamb 00uH npasuibHbIll omeem

JHK B K/1eTKe /I0Ka/IM30BaHa B
pubocomax
ruasorviasme
+anpe
Cdepocomax

Bbibpamb 00uH npasuibHbIll omeem

OCHOBHOM TPAaHCNIOPTHOM ()OPMOH YI/IEBO/IOB AB/IAETCS
Kpaxmasl

¢dbpykTo3a

TJTIFOKO3a

+caxaposa

Bbibpamb 00uH npasubHbIl omeem

CB000/JHOE MPOCTPAHCTBO K/IETKH - 3TO

COBOKYITHOCTbB IMPOTOIIACTOB U ME)K(I)I/I6PI/IIIJ'IHI_)HLIX ITOJIOCTEH KJIETOUHBIX CTEHOK

COBOKYITHOCTbD ITPOTOIL/IaCTOB BCEX KJ/IETOK, COeJMHEHHBIX IT/Ia3MOAeCMaMU



+COBOKYITHOCTb MeXX(pHUOPUIISPHBIX MOI0CTel K/IeTOUHBIX CTeHOK
Bbibpamb 00uH npasuibHbIl omeem

Me3omn1a3ma - 3T0

MemOpaHa, OKpYyyKaroIiast BaKyo/Ib

KJ/IeTKa 0e3 K/IeTOUHOI CTeHKU

MemOpaHa, OKpYyyKaroIliast ITpOTOIIacT

+C/I0l LIUTOTIa3Mbl, PacrioioXKeHHbINH MeXXIy Tla3MalieMMOU U TOHOTI/IaCTOM

Bbibpamb 00uH npasuibHbIl omeem

BsI3K0CTh IUTONUIa3MbI IPH YBe/IMYEHHH KOHIIEHTPAI[UH HOHOB Ka/IbIUs
+yBeJIMUMBAETCS

yMeHBIIIaeTCst

He U3MeHsIeTCsI

CHauasia YBeJIMYMBAETCS, a TIOTOM YMEHBILAeTC sl

Bbibpamb 00uH Npasu/ibHbIli omeem

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

M30Cc0oMa

chepocoma

arimapar ['onbpku

Bblbpamb 00uH npagu/ibHbIli omeem

Anoniacr- 310

+COBOKYITHOCTh ME>KK/IETHUKOB 1 MeXX(PHUOPU/IISPHBIX TTO/IOCTEH K/IETOUHBIX CTEHOK
COBOKYITHOCTb IPOTOI/IaCTOB BCEX K/IETOK,COeIMHEHHBIXTIIa3MO/IeCMaMHU
COBOKYITHOCTb IPOTOI/IACTOB M MEXK(MUOPU/IISIPHBIX ITOJIOCTEl KIeTOUHBIX CTEHOK
Bbibpamb 00uH Npasu/ibHbIli omeem

Camoii 0osibI1Ieii MOJIEKY/IIPHOM Maccou 00/1a/jaeT
+ITHK

M-PHK

1-PHK

ATO

Bblbpamb 00uH npasu/ibHbili omeem

KoMmnieKkchbl HyK/IEBMHHOBBIX KHC/IOT C 0eIKaMH - 3T0
+HYK/IeOTPOTEN/IbI

thochonporenbi

TJIMKOTIPOTEN/IbI

JIUTIOTIPOTEUbI

Bblbpamb 00uH npasu/ibHbili omeem



Mem0paHa, KOTOpasi F[PAaHUYHUT C KJIETOYHOMN CTeHKOH - 3T0
TOHOTI/TACT

+11a3MaieMma

SH/IOTI/Ia3MaTHyeCKasi CeTh

Me30I1/1a3ma

Bblbpamb 00uH npasu/ibHbili omeem

O NOBpPEeX/|€eHUH PACTUTE/THLHOM K/IeTKH MOXKHO CYy/JUTh T10
Ha/IMYMIO Typropa

HaJIMYMIO T1/1a3MOJTH3a

+0TCYTCTBHIO T/Ia3MOJIH3a

CoZiep>KaHuI0 OeKOoB

Bblbpamb 00uH npagu/ibHbili omeem

YacTb K/I€TKH, B OCHOBHOM pery/Jupywinas H30upaTe/ibHOe MOCTYIUIEHHE BeIleCTBB
UTOIIa3My

TOHOT/TACT

+I1a3ManeMMa

K/IeTOUHasi CTeHKa

Me30I1/1a3ma

Bblbpamb 00uH npagu/ibHbIli omeem
Hau6o/1b111el Ka/IOpHHHOCTBIO 00/1a/Jal0T
caxapo3a

+KUPHbI

TJTFOKO3a

OenKu

Bbibpamb 00uH npasu/ibHbIl omeem

DYHKIUH BaKyo0J/IU

0CBOOOK/IeHHMEe YHEPTHU U aKKyMyJisaius ee B ATD
peryJMpoBaHue JiefieHUst KIeTKU U riepefiauy Hac/ieJCTBeHHOCTH
+BBINO/THEHUE Ba)KHOW POJIM B OCMOTHUECKUX IpoLjeccax
yCBOEHHe yT7epo/ia, CUHTe3 YIJ/IeBO/0B

Bbibpamb 00uH npasu/ibHbIl omeem

BemecTBa, BBINO/THSOIHE B K/IETKe 3alJUTHYI0 (MMMYHHYI0) (yHKLIHIO
ayKCHHBI

JIATTU/TBI

HYKJ/IEMHOBBIE KUCJ/IOTHI

+0emku

Bblbpamb 00uH npasu/ibHbili omeem

Yactp KJ/IETKH, Y4aCTBYHOIIlad B oﬁpa303amm KJ/ICTOUHOH CTeHKH
MUTOXOHAPHUN



+armapar ['osbmxu
JI30COMBI
chepocombl

Bbibpamb 00uH npasuibHbIl omeem

Bpemsi 1azmosinsa - 3T0

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

[10 HaCTYIUIeHUs YTOJIKOBOr'O [1/1a3MOJI13a
+IIPOMEKYTOK BpeMeHH OT MOTPY>KeHUs! KJIeTOK B TUIIEPTOHUYeCKMU PacTBOP IU1a3MOJIMTHKA

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

[0 HAaCTyIlIEHKWA BOTHYTOI'O I1/1a3MOJIM3a

Bblbpamb 00uH npagu/ibHbIli omeem

I1na3mogecMsl - 3T0

HHWUTH UTOI/Ia3MbI, COeJUHAIOIIKE T1/1Ia3MOJIM3UPYIOIHUECA TIPOTOIIACT C KJI€TOUHOM CTeHKOI

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

COCeHHX 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 yacThb ABYXKOMIIOHEHTHOT'0 (pepMeHTa, OnpeesisieT

+MexaHH3M peaKLiu
J1abUIBLHOCTD

[ToHwKeHre SHEPTUU aKTUBALIUU
Crelii(hUUHOCTh 10 OTHOIIIEHUIO K CyOCTpaTy

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
«YZIOBJIETBOPUTE/TEHO» OLIeHKe «OTJTAYHO»
50-64% ot «XOPpOLIO» 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 CyLLeCTBY | pacro3HaBaTh 10




3HAaHUM OCHOBHBIX pu OTBeTax | OTBeyaeT Ha | Mopd0oIOTHUYeCKUM
3aKOHOB JlOIyCKaeT NIOCTaB/IeHHBIE Mpy3HakKaM  Haubosiee
MaTemMaTHUYeCKUX, MaJIoCy1eCTBeHHbIe LieJi, C | pacripoCTpaHeHHble B
eCTeCTBeHHOHAYYHbIX U | MTOrPeIIHOCTH B | HEOOJIBIIIMMU peruoHe
ob1mernpodeccoHaNBHBIX | aHa/IM3e pPe3y/bTaToB, | TOTPEIIHOCTSMU | AUKOPACTYIIHe
JVICLIATIJIUH C HEeTOYHYHO y3jiaraeT pacTeHust v
TIpUMeHeHHeM apryMeHTaLo yueOHbIH CeJIbCKOXO035ICTBEHHbIE
MH(}OpMaLMOHHO- TIPUMEHEHUs] 3aKOHOB | MaTepuarl, B | Ky/JIbTYp, JIOTUYECKU M
KOMMYHHUKALIMOHHbIX eCTeCTBeHHOHAYUHbIX | OTBeTe CTPOMHO y3jiaraeT
TEeXHOJIOTUH; JUCLIUILIVH, JIOITyCKaeT TeopeTUUeCKUM

NA-1. IlpoBoaut WUCTIBITHIBAET HebosIbIIHe maTepuarl, YCIIeIIHO
[IAarHOCTUKY 3aTpyJHeHUs npy | TIpobebl, He | IpUMeHseT
TIOBPEX/IeHUs odopmieHHH VCKaXKaroue TeopeTUUeCKue 3HaHUS
pacTUTeTbHOM TKAHU 10 | BBIBO/IOB. ero cofiepXkaHusl. | K 00006111eH1I0
YBeJIMUEeHUIO ee TIOTyYeHHBIX
TIPOHULIAEMOCTH. pe3y/bTaToB v
Ornpepensier 0()OpMJIEHHIO BBIBO/IOB.
JKM3HECIoCOOHOCTh

CeMsiH T10 OKpallIMBaHUIO

LIUTOI/Ia3MBl.

Mopyns 2 - PoTOCHMHTE3 — KAaK 0CHOBA NPOAYKIIMOHHOIO NpoLecca

Bonpocsl Aisi 00Cy)K/[eHHsI IPH 3aIuTe J1a00paTopHBIX padoT:

1 IlnanetapHoe 3HaueHUe (POTOCHHTE3A.

2. CoBpeMeHHbIe TIpe/ICTaB/IeHUsI O CYIIIHOCTHA CBeTOBOM (ha3bl POTOCHMHTE3A.

3. [NocnepoBarenbHOCTh BoccTaHoBAeHUs: CO2 B miporjecce pOTOCUHTE3 a, TepBUYHbIE TPOAYKThI
dboTocuHTE3a

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

5. BelpaiyBaHue pacTeHUM B MCKYCCTBEHHOM KiMMate. CBETOKYJ/IbTypa pacTeHUU

6. X/10poriiacThl, UX COCTaB M CTpoeHue. JIUCT Kak opraH (pOTOCHHTe3a.

7. . THTeHCUBHOCTb U MMPOAYKTUBHOCThL (DOTOCUHTE3a-MeTO/Ibl OTpe/e/ieHust

Bonpocel 151 KO/JIOKBUYMa:
1. nanerapHoe 3HaueHue poTocuHTe3a. POTOCHHTE3 KaK OCHOBA OM03HepreTHKU. PU3MKO-
XUMUUeCKasi CyIIIHOCTb poTOCUHTe3a. ['/1aBHbIe 3Tarbl pa3BUTHS TIPe/|CTaBIeHUN 0
¢doTocuHTe3E.
2.. [IurMeHTHI XJIOPOIJIACTOB, UX XUMUUECKasi TPUPO/ia U ONTUUYeCKUe CBOMCTBA.
3. CeetoBasi ¢a3a cdotocuHTeza. OpraHuzaiusi U (PyHKUMOHUPOBaHUE MUTMEHTHBIX CHCTEM.
[{uknuueckoe 1 HeLMK/IMUeckoe otodochopuivpoBaHue.
4. Metabomu3am yrieposa Tipu  ¢doTocuHTe3e (TeMHOBasi (a3a). BoccraHoBUTeMbHBIN
neHTo30docdatHbi MK (Uuka KanbBuHa). OcobenHoctu dorocunTes3a y C-3 U C-4 pacTeHUI.




doTocuHTe3 10 TUMY TONACTAHKOBBIX (CAM-metabomusm). doToabixaHue U MeTabOIM3M
TJIMKOJIEBOU KUC/IOTHI.
5. 3aBucUMOCTh (DOTOCHHTE3a OT BHYTPEHHUX U BHeIlIHUX (pakTopoB. KoMrieHcal[MoHHbIe TOUKH,
BO3MOJKHbIe TYyTH WCIOJb30BaHUSI B CeJeKLJMOHHOM Iiporiecce, (OTOCHHTe3 KaK OCHOBA
MPOJYKTUBHOCTA /X pacTeHudl. Bo3MOXHble TyTH TIOBbIIIEHUs (HOTOCUHTETHUUECKON
aKTUBHOCTH C/X KYJIBTYD.
6.CoOoTHOIIEHHe MeXX[y CKOPOCTbI0 aCCUMWJISILIMUA YTJIEKUC/IOTBI M aKTMBHOCTBIO OTZe/IbHBIX
3BeHbeB (hoTocuHTe3a. VIHTeHCHBHOCTE (hOTOCHHTe3a U 0birjast 6roioruueckasi MpoAyKTUBHOCTh
pacTUTeTbHBIX OPraHKW3MOB. Perynsius (oToCMHTe3a Ha YPOBHE OpraHa U LieJIor0 pacTeHus.
7.IloceBbl M HacaKAeHHsT KaK (POTOCHMHTe3UpYHOle CUCTeMbl. IlapameTpbl OL|eHKH
¢uTOLeHO30B: (POTOCHHTETUUECKUI MOTeHLMall, YUCTasi MPOAYKTUBHOCTb (POTOCHMHTE3a, UHJEKC
miuctoBod  moBepxHoctd,  KIIJI  doTocuHTe3a, Owonoruueckass U XO3SIMCTBEHHas
MPOAYKTUBHOCTb.
8.ByusiHMe TYCTOTBI CTOSIHUSI PacTeHUW M CTPYKTYPbI TOCEeBa, 0COOEHHOCTH PpacriOOXKeHHs
JIUCTBEB B TIPOCTPAHCTBe, yJ0OpeHWil U OpOlleHUs Ha HHepreTuueckyro 3(deKTUBHOCTDH
arpo(UTOLeHO30B.

9.Mcnosb30BaHMe MoKa3aTesei hOTOCUHTeTUUeCKOU JiesATe/TbHOCTH MPY IPOrpaMMHPOBaHUHT

ypoXKasl.
10.CBeTOKy/IbTypa MNpW BbIPAllIUBAaHUM CeJIbCKOXO3SIMCTBEHHBIX pacTeHWW. BripaljyBaHue
pacTeHuii 6e3 ecTeCTBEHHOT0 00JTyUeHusl.
11.BnusiHvie  MCKYCCTBEHHOTO OOJIydeHUs] Ha aHATOMO-(M3UOJIOTUYECKYI0 XapaKTePUCTHKY
pacTeHU. BripaiiyBaHue pacTeHUH TIPU JOTIOJTHUTETBHOM 00/TyueHNH.
12.TeopeTyeckie OCHOBbI M TMpakTHUeCKWe TIpPUEMbl CO3/[jaHHs ITIOCEBOB  BBICOKOU
MPOJYKTUBHOCTH.
13.KT1[] ®AP: dha30BbIi 1 OMOJOrHUECKHH, UX OTpe/e/ieHue.
14. ®orocuHTE3 1 0OMEH BeIIeCTB B paCTUTE/ILHOM K/IeTKe
15.DoTomeTpuueckue napaMmeTpbl MOCEBOB BLICOKOW MPOAYKTUBHOCTH.

@DoH/ TeCTOBBIX 33/laHUH /I/IA TEKYLero KOHTPOJIsi 3HaHUH M0 TeMe:

Bbibpamb 00uH Npasu/ibHbIli omeem

B ocHoBe oTOCHHTE3a JISKUT MPOLECC MPeBpaIeHus

SHEepPruM CBeTa B SHEPTHI0 HeOPraHUYeCKHUX COeIMHeHUN

+5HEepruM CBeTa B SHEPrHI0 OpraHUUeCKUX COeMHeHUM

SHepPryuu HU3KOMOJIEKY/ISIPHBIX OPraHUUeCKUX COeZIMHEeHUI B SHEPTHI0 BbICOKOMOJIEKYISIPHBIX
coeIMHeHUM

SHEepruM OpraHu4yeCcKuX COoeIMHeHNI B SHePrUi0 HeOpraHMUeCKUx CoeJMHeHn!

Bblbpamb 00uH npasu/ibHbili omeem

IIurMeHTHas CUCTEMa XJIOPOIIACTOB BBICHIMX PaCTeHUH Mpe/CcTaB/ieHa
xJIopousIIaMu

X/I0POGU/ITIAMU Y KAPOTUHOUIaMU

+x710por/IaMH ¥ aHTOITMAHAMH

xyiopodusiiaMi ¥ (PUKOOUITMHAMHU

Bblbpamb 00uH npasu/ibHbili omeem
I'uapodobHbIe CBOMCTBA M0JIEKY/IBI X/I0podH/Ia 00yC/I0B/IeHbI



NOP(PUPHUHOBBIM KOJIBLIOM
+ocTtaTkoM ¢uTosa

CUCTEeMOH KOHBIOTHPOBaHHBIX CBSI3eH
MeTa/JIOpPraHu4eCKO! CBSI3bI0

Bblbpamb 00uH npagu/ibHbili omeem

ITepBoii ¢ BOCX0/J0M COJTHIIA HAYMHAETCHA PeaKijus
+doTonMm3a Bobl

¢dukcarmm CO»

00pa3oBaHUs TJTFOKO3bI

CHHTe3a Kpaxmasa

Bbibpamb 00uH npasuibHbIl omeem
HenocpeacTBeHHBIM HCTOUHHKOM YHEPruu JJist oopazoBanust ATD ciyxar
+3/IeKTPOHBI

(hepMeHTBI

XJIOpOUIIT

BOJiA

Bbibpamb 00uH npasuibHbIli omeem

ITpu doTocunTese Bojensercs 02 B mpowecce
+doToMm3a BoibI

cuHTesa ATD

BoccraHoBienust HAJI®

BoccraHoBeHus CO2

Bblbpamb 00uH npagu/ibHbIli omeem

K TemHoOBoI1 (pa3e ¢oTOoCHHTE3a OTHOCUTCA peaKLus
+CBsI3bIBaHUE AMOKCUAAyTepoaacpubye3oaudocdarom
obpazoBanust ATD

BbiziesieHus1 O
OKHCJTUTeTLHOT0/1eKapOOKCUTMPOBAHUSTIMPOBUHOTPATHOM KHUCTIOThI

Bblbpamb 00uH npagu/ibHbIli omeem

OnTumanbHoe Ajis1 GoToCcHHTe3a HachIleHne TKaHu Bojoi (% )
+50-70

70-80

90-95

100

Bbibpamb 00uH npasubHbIl omeem

Yucrasgs npoAyKTHBHOCTH (oTocuHTe3a ( r/M? B CyTKH) /X Ky/JAbTYP yMepPeHHOW30HbI
BapbHpYyeT B npejesax

1-2

1-5

5-10

+20-30



Bbibpamb 00uH Npasu/ibHbIli omeem

B ouocdepe potocunTes odecneunBaeT
ra3oByI0
OKHC/TUTE/TbHO-BOCCTaHOBUTEJTHHYHO
KOHIIEHTPALOHHYO

+1 1 2 pyHKUMM

Bblbpamb 00uH npagu/ibHbill omeem
Kosdunuent 3aTpat npogyKToB ()OTOCHHTEe3a Ha /bIXaHHe COCTABJISIET

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

q)OH]I[ TeCTOBBIX 3anaHm‘71 AJIA TEKYIEro KOHTpoJisi 3HAHHUM 110 TeMe:

Bbibpamb 00uH npasuibHbIli omeem

OnTUMa/NbHBIA JINCTOBOM HHAEKC ISl OO/IBIIMHCTBA Ce/IbCKOX03HCTBEHHBIXKY/IBTYP
yMepeHHOI 30HbI

1-2

+3-5

6-10

12-18

Bbibpamb 00uH npasu/ibHbIl omeem

ITponecc mpeoGpa3oBaHus CBETOBOM YHEPrud B XHMHYECKYI0 0CYIIeCTB/ISAeTCs
+1poayLieHTaMu

pezyLieHTamMu

KOHCYMeHTaMH

BCEMH yuaCTHUKaMH OMOL{eHO03a

Bbibpamb 00uH npasu/ibHbIl omeem

OHepreTuyeckue 3aTpaThbl Ha 006pa3oBaHue 1 M0JIeKYJIbI IJIIOKO3bI COCTaB/ISAIOT
3ATOu2HAIOH

15AT®u 10 HAJPH

+18 AT® v 12HAJ®H

24 AT® u 18BHAI®H

Bbibpamb 00uH npasubHbIl omeem

Hau6onbmmm acCMMUISIHOHHBIM YHC/IOM XapaKTepPU3yITCA
+0/1e1HO-3€71eHbIE

JKeTO-3eJIeHbIe

3eJieHbIe



Te€MHO-3e/IeHbIe JIMCThsA

Bbibpamb 00uH npasuibHbIl omeem

OnTuManbHas TeMreparypa AJjisi JoTocuHTe3a pacTeHH yMepeHHOM 30HbI

10°-15°
15°-20°
+20°-25°
30°-40°

Bblbpamb 00uH npagu/ibHbill omeem
KI1[I ¢poTocuHTe3a BEICOKONPOAYKTHBHBIX I0OCEBOB

0,5-1,5
+3-5

10-12
cBhbiie 20%

Bblbpamb 00uH npagu/ibHbIli omeem
HNuTeHcuBHOCTH (OTOCHHTE3a Y pacTeHUl yMepeHHOU 30HbI COCTaBJIseT

( MrCO2/am?u)
1-3

+10-20

30-50

60-80

Bblbpamb 00uH npagu/ibHbIli omeem

IToBBICMTH HHTEHCHBHOCTDH (l)OTOCI/lHTE?»& MO>XHO

YBe/IMUUB COJlepyKaHue KUCI0pPoa B BO3Ayxe
+I10BBICHB OCBEI|eHHOCTb
YaCTUYHO TO/ipe3aB KOPHU Yy pacTeHU

3dT€HUB PaCTEHUA

Bbibpamb 00uH npasu/ibHbIl omeem

O6b1uno Habmogaemblid 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 MOBBILLIEHHOM YPOBHE

COOTBETCTBYET OIL|EHKE
«y/IOBJIETBOPUTETHHO»
50-64% ot
MaKCHUMaJIbHOro Oasiia

COOTBETCTBYeT COOTBETCTBYET
OLIeHKe «XOPOIIIO» OLIEHKEe «OTJINYHO»
65-85% ot 86-100% ot
MaKCHUMaJ/IbHOT'O MaKCUMaJ/IbHOI'O
basia banta




OIIK-5. CriocobeH kK
y4acTHIO B
TIpOBe/leHU U
9KCIrepUMeHTabHbI
X HCC/IeJOBaHMI B
ripogeccoHa/IbLHOM
JesITeIbHOCTH
na-1.
XUMUUeCKUe
CBOMCTBA
MUTMEeHTOB JIUCTa
IIpoBogut

Nsyuaet

KOJIMUeCTBEHHOe
orpejiesieHre
xnopodunia u
KapOTHHA B TKaHAX
Ce/IbCKOXO035IHCTBEH
HBIX U
JeKOPaTHUBHBIX
KYJbTYP.

NA-2. Onpepnensiet
VHTEHCUBHOCTb U
MIPOAYKTUBHOCTb
dhoTocuHTe3a
Pa3IMUHBIX
CebCKOX035IMCTBEH
HBIX KYJIbTYD.
IIpoBogut
KOHTPOJIb 3a
(hopmupoBaHuEM
ypoxxast

['oToB K KOOmepauuu C
KOJJleraMi; He COBCEM
TBEp/i0 BJIa/leeT
MaTepHasoM, npu
OTBeTax JIOTTyCKaeT
MaJioCyIlleCTBeHHbIe
TIOTPEeIIIHOCTA B aHa/u3e
pe3ysbTaToOB, HETOUHYHO
aprymeHTalLuio
TIpUMeHeHUst 3aKOHOB
eCTeCTBeHHOHAaYUYHbIX
OUCLIUIIMH, HWCIBITHIBAET
3aTpyAHeHUs npu
o opM/IeHUU BBIBO/IOB.

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

yueOHbBIH
B OTBeTe

u3siaraeT
matepuar,
JIOTTy CKaeT
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
JTUKOpacTyIiye
pacTeHUst U
CenbCKOXO035I1CTBe
HHbIe  KYJIBTYDBI,
OLIeHUBATh ux
(dbusmoornueckoe

COCTOSIHUE;

Mopayab 3 - IbixaHHe pacTeHum

Bonpocs! As1s1 00Cy)X/{eHUs NPH 3aIuTe J1a00paTopHBIX padoT:

O N O Ul WDN

. CymMapHoOe ypaBHeHUe [IbIXaHUsl.
. LInkn TpKapbOHOBBIX KUCIIOT.
. DHepreTyKa repeHoca 3/1eKTPOHOB.

. PU3M0I0TUUECKOe 3HAaUeHHe AbIXaHUWSA paCTeHHﬁ.

. IbIXaHue KakK 3/ieMeHT MPOAYKLIMOHHOIO TipoLjecca.
. MeToppl onpeiesieHNsi AHTEHCUBHOCTU [IbIXaHUS U [IbIXaTebHOr0 Ko3dduieHTa.
. 3aBUCHUMOCTb JbIXaHUsl OT BHYTPEHHUX U BHEILIHUX (DaKTOPOB.

. PerynupoBaHue JibIxaHus MpyA XpaHeHUU MPOAYKTOB pacTeHHeBO/CTBa.




BOl'[pOCbI AJIA KO/UVIOKBUYMa:

1.

10.

MWUTOXOH/IpUH, UX KOMYECTBO B K/IeTKe, pa3Mephl, CTpoeHHe, (PyHKIMU. DTarbl OCHOBHOTO
TIYTH JbIXaHUs pacTeHuit. OCOOeHHOCTH XUMH3Ma, SHepreTHKa.

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

VHTeHCUMBHOCTb AbIXaHUSI U 3aBUCUMOCTb €ro OT BHYTPEHHUX (akTOpOB. [IbIxaTe/bHBIN
ra3oobMeH Kak cjlaraemMoe MpoyKIIMOHHOTO TIpoLiecca.

VHTeHCMBHOCTb [bIXaHUSI U 3aBUCUMOCTb ee OT BHeIIHUX (DaKTOpoB. VIHTEHCHMBHOCTH
JIbIXaHUsI B OHTOTeHe3e pacTeHWU. [IpixaTenbHbIM KO3GhOUIIMEHT W MeTOAbl €ero
orpeiesieHusl.

Buonornueckoe okvcieHWe — [pIxaHue U OpokKeHre, UX OTJIMUME OT OKUCJIeHUsI B HEXKUBOM
npupoje. 3HaueHue /IbIXaHUsl B )KU3HU pacTeHU.

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

MexaHW3M COTIPSKEHUs TPAHCIIOPTa JIEKTPOHOB C CUHTEe30M AT®.

AnbTepHaTUBHBIe TyTU [JbixaHusi. IleHTo3odocdaTHbIi TyThb [JbIXaHUsl pacTeHUM, ero
0Cc00eHHOCTH, FHepreTUUYeCKU BBIXOZ,.

[pixaHue ¥ ra3000ecrieueHHOCTb TKaHel pacTeHui. PeryiMpoBaHue JbIXaHUsI TIPY XpaHeHUH
CeMsiH ¥ COUHOM MpOAYKLKMU. [IpixaTebHble MPOLiecChl ¥ KaueCTBO KOPMOB.

AKTHBHOCTb MPOL[ECCOB AbIXaHUsI TIPY XPaHEHUH C/X TIPOJYKLIMHU U CIIOCOOBI Pery/MpoBaHusl.
3aBUCUMOCTb aKTMBHOCTH TIPOLIECCOB [bIXaHWsI pAaCTeHUd OT CO/lep)KaHusi BJjaru.
B3aumocBsi3b TIpOL[eCCOB bIXaHUsl U (POTOCUHTE3A.

@oH/| TeCTOBBIX 3alaHUH J/Isl TEKYILero KOHTPOJIA 3HaHUII 110 TeMe:

Bblbpamb 00uH npagu/ibHbIli omeem

Buosiornueckas poJib KMC/I0P0/a MPHU AbIXaHUH 3aK/THOYAeTCA B TOM, YTO OH
OTZIaeT 3/1IeKTPOHBI MOJIEKY/IaM OpPraHWYeCKHUX COeMHeHUH

aKTHUBUPYET CUHTe3 yT/IeBOZIOB

aKTUBHUPYeT pacriaji MOHOCAXapHOB

+TIPUHUMAET 3/IeKTPOH OT MOJIEKYJI OPraHUUYeCcKuX CoeIMHeHUN

Bblbpamb 00uH npagu/ibHbIli omeem

KoHeuHbIMH NPOAYKTaMH K/IETOUHOI'0 AbIXaHUA SIB/ISIHOTCA
0,uCO7

+CO2 u H20

HO u Oy

O2u HCO3

Bbibpamb 00uH npasubHbIl omeem

B cocTaB nUpMMHANHOBBIX AerHAPOreHa3 BX0/JUT BUTAMUH

PEE
av)



Bblbpamb 00uH npagu/ibHbili omeem

McrounukoM 3Heprum Ajis cure3a AT® B MUTOXOHPHUAX ABJIAETCA

CBeT
+IIMPOBMHOTPajiHast KUC/I0Ta
H20
COy

Bblbpamb 00uH npagu/ibHbill omeem

OHepreTnyeckuii  3(p¢eKT  K/IeTOYHOro  /[bIXaHUSA  TpPH
MOJIEKY/IBIT/TIOKO03bI PaBeH

2ATO

12 AT®

30 AT®

+38 AT®

Bblbpamb 00uH npagu/ibHbIli omeem
OkucurensHoe hocopuMpoBaHue- 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 IPOUCX0AUTHL B 0TCyTCTBHE
AP

Hs P04

+0p

HeoOX0MMbI BCe Tiepeurc/ieHHbIe BelljecTBa

Bblbpamb 00uH npagu/ibHbIli omeem

3aK/TIOYUTE/TLHBIN 3Tal aYPOOHOr0 AbIXaHUs NMPOTEKAeT B
LMTOI/1a3Me

Ha BHeIITHer MeMOpaHe MUTOXOHZPUI

+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 /ILIXaHUS
a3p00HOTr0 [IbIXaHUs

Bblbpamb 00uH npasu/ibHbili omeem

NHTeHCUBHOCTB JibIXaHuA ( MI/T*4 ) IPOPACTAIOIIMX CEMSAH COCTaB/IsAeT

OfHOM



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

4-6

Bblbpamb 00uH npagu/ibHbili omeem

Oo6wiee MeXxy (POTOCHHTE30M U ABIXaHHEM — 3TO
o0a rporiecca MPOUCXOASAT B MUTOXOH/IPUSIX

00a Tporiecca MpoUCXOST B X/IOPOIIacTax

B pe3yJibTaTe 3THX MPOL[ECCOB 00pa3yeTcsi KUC/IOPO[,
+B pe3yJibTaTe 3THX IpoLieccoB obpa3zyercss ATD

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

MUTOXOHJPHSIX

XJIOpOI/IacTax

+BepHO 1,2,3

Bblbpamb 00uH npagu/ibHbIli omeem

TIpaBWIBLHO MOKA3aHO pacierieHHe 0PraHNYeCKHX BeleCTB
OeJIKU- HYK/IeOTH/IbI- YTJIEKUCIIBbIN 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- IMCaXapU/IbI- YTJIEKUCIIBIN Ta3 U BOJja

Bbibpamb 00uH npasu/ibHbIl omeem

B AbIXaTe/IbHOM enu TPaHCHOpTa 3/IeKTPOHOB
BOCCTAaHOBJ/ICHHOCTHUIIOC/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/TbJIeru]

MOJIOUHasi KUC/I0Ta

Bbibpamb 00uH npasubHbIl omeem

CyTb rerepoTpo()HOro MUTAHUSI COCTOUT B

cvHTe3e COOCTBEHHBIX OPraHUYeCKHUX COeIMHEHUH U3 HeOPraHUYeCKuX;
noTpeb/IeHUU HeOpPraHUYeCKUX CoeIUHEeHUH

yYPOBEHb



+O0KUC/IEHWA TOTOBBIX OpraHUYeCKUX COeJVUHEHWM U TMOCAeAyIollleM CHHTe3e HOBBIX
OpraHuyYecKux BellecTB
cuHTe3ze AT

Bbibpamb 00uH npasuibHbIl omeem

Jo/mKHO OBITH OKHC/IEHO MOJIEKY/ IVIIOKO3bI aHa’poOHBIM MyTeM, UT00bI MOTy4yuTH18
MoJiekyys1 AT

18

36

+9

27

Bbibpamb 00uH npasuibHbIl omeem

JbixaTe/ibHbIN K03((PULHeHT NpopacTawIUX CeMAH M0/[CO/THeYHHKA
0,1-0,3

+0,5-0,6

1-1,5

2-3

Bbibpamb 00uH Npasu/ibHbIli omeem

IIpumepnbiu KII/] okuc/1eHus BellecTB B KIeTKe
100%

80%

+40%

25%

Bbibpamb 00uH npasuibHbIll omeem

IIpu nonyuyennu AT®D KOpHAMH B yC/I0BUSIX 3aTON/IEHUS] HAKaIl/IMBalOTCA
Kpaxmail

KUCJIOPO/,

+3TUNOBBIM CITUPT

MOJIOYHAsl KUC/IOTa

Ta6smna 3.1 — Kpurepun oneHKu ¢()OpMHPOBAHHOCTH KOMIIETeHLIUH

Kozg u Kpurepuu olieHMBaHust CHOPMHUPOBAHHOCTU KOMIETEHI[UN
HauMeHOBaHUe (4acTH KOMITeTeHLUM)
WHJMUKaTopa Ha 6a30BOM ypoBHe Ha IMOBBILLIEHHOM YPOBHE
JOCTYDKeHUsT COOTBETCTBYeT OL|eHKe COOTBETCTBYeT COOTBETCTBYeT
KOMIETeHL[UU «yZ,0BJIETBOPUTEBHO» OLIeHKe «XOPOILIO» OLIeHKe «OTJINUHO»
(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/IaJieeT | CyLIeCTBy OTBeuaeT KoJlsieramu, pabote




9KCIepUMeHTabHbI
X WCCJIe[JOBaHUM B
rpoeccroHaNIbHOMN
JesiTeIbHOCTH
WN-1. Ucrions3yer
KJlacCUuecKue 1
COBpEMEHHbIe
MeTO/IbI
WCCieJOBaHUs B
arpoHOMHUH.
Ornpegensier
WHTeHCUBHOCTb
JbIXaHUs B TKaHSX
Pa3IMUHBIX
Ce/IbCKOXO035IHCTBEH
HBIX KyJIbTYp U
JIbIXaTeTbHbINKO03 (D
(ULIMeHTB TKaHAX
TPOpacTaroIIUX
ceMsiH

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

MaTepHasoM, npu
OTBeTax JI0TyCKaeT
MaJioCy1lleCTBeHHbIe
MOTPELIHOCTY B aHaju3e
pe3y/bTaTOB, HETOUHYIO
aprymeHTaLuIo
MIpPUMeHEeHHs 3aKOHOB
eCTeCTBEHHOHAYUYHbIX
JUCLIAI/IH, HWCTbIThIBAeT
3aTpyAHeHUsI npu

o¢opM/IeHUU BHIBO/IOB.

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

HeOoJIbIIMe TTPOOeThI,

He UCKKaIoII[He ero
Cofiep>KaHusl.

B KOJIJIeKTHBe,
criocobeH
pacrio3HaBath  I10
MopdooruuecKkum
TpU3HaKaM
HauboJtee
pacrpoCcTpaHeHHbI
€ B  peruoHax
JTUKOpacTyIiye
pacTeHus u
CeJIbCKOXO3SIMCTBE
HHbIE  KYJIBTYDBI,
OLIeHUBATh Ux
(busmoornueckoe
COCTOSIHUE;

Moayasb 4. - IloriomeHue BoAbl pacTeHHueM

Bonpocs! As1s1 00Cy)X/{eHUs NPHU 3aIuTe J1a00paTopHBIX padoT:
1. BogHbIili 0OMeH pacTeHuH, ero 3HaueHHe.

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

3. cDyHKL[I/IOHI/IpOBaHI/Ie KOpHEBOﬁ CHUCTEMBI KaK OprdaHa ITOIJioleHus BOJBI.

4. Posib TpaHCIIMPALIUM B )KU3HU PACTEHUM.

5. IHTeHCUBHOCTh TPaHCMUPALMHK, TPaHCIUPALMOHHbIN KO3()QULIMEHT 1 POAYKTUBHOCTh

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

BOl'[pOCbI AJIA KO/UVIOKBUYMa:

1. Boja — cTpoeHue, PyHKI[MH, COCTOSIHUE B paCTUTe/IbHOM KieTKe. KyileTka, Kak 0CMOTHUecKast
cuctema. BozHbIN OTeHLMas, ero COCTaB/IsFoLIHe.
2. TlyTtu nmocTymuieHUs BO/Ibl B PACTUTE/IbHYIO KeTKy. MexaHu3Mbl yiep)KaHusl BO/IbI B TIOUBe.

w

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

4. KopHeBoe JjaBjieHue, ero nposisjieHne, 3aBUCUMOCTb OT BHEIIIHKMX U BHYTPeHHUX (haKTOpOB.




5. Jluct Kak opraH TpaHCMUpaluu. BHeycTbuuHasi TpaHcrupainusi. Pabora ycTbUYHOTO
anmapara. Tumbl  JBWXKEHUs  YCTbUIl. MeToAbl  orpefesieHusi  TPaHCIHPALUU.
TpaHcnMpalMoHHbIN KO3 OULIMEHT.

6. BcacbiBaroillag 1 ucrnapsitoliiasi IOBepXHOCTU pacTeHU. IBu>kKeHue BOJbI B CUCTEMe M0YBa —
pacTeHue — aTMocdepa.

7. Bopgnblii OanaHc pacteHus. BogHbli AedUIMT W €ro BAWsSHWE Ha BOJOOOMEH W [pyrHe
(bu3moioruueckure mpoLecchl.

8. OcobeHHOCTU BoZ0OOMEHA Y pa3MUUHbIX SKOJIOTHUEeCKUX TPYII. 30HbI yB/IaKHeHus1. PaboTta
BepPXHEero KOHL[eBOT0 /IBUraTesisi paCTeHHUH.

9. IIpoAyKTUBHOCTb U UHTEHCHMBHOCTb TPAHCIMpaLU. 3aKOH 3a/leHCKOro. AHaTOMUYeCKUe U
MopdoJioruueckre 0CO6eHHOCTH CTPOEHUS JIMCThEB B 3aBUCMMOCTU OT MX PACIoJIOXKeHUsT Ha
crebie.

10. Bogupeiii Oanmanc ¢uroneHo3a. PU3M0/IOrHUECKHe OCHOBBI OpOIeHHs. THIMBI TOJHMBA.
[TonuBHas HOpMa pacTeHUM.

@oH/] TeCTOBBIX 3aiaHNH J/Isl TEKYILero KOHTPOJIA 3HaHUII 110 TeMe:
Bblbpamb 00uH npagu/ibHbIli omeem

Acconanuu MoJIeKyJ1 BOJbI 00pa3yloTcs 3a CUeT

HOHHBIX CBsi3el

+BOIOPOAHBIX CBSI3ei

ripodoOHBIX CBsI3ei

BepHbI TIepBbIe /1Ba OTBETA

Bblbpamb 00uH npagu/ibHbIli omeem

I'yrranueil Ha3bIBaeTcst

BbITEKaHUe KarleieK COKa U3 repepe3aHHbIX KOPHen

+BbI/leJIeHHe KareIbHO - KUAKOM B/lark Ha KOHUMKAX JIMCTHEB TIPH BBICOKOM BI&XKHOCTH
BO3/yXa 3a CUeT AeATe/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/ibHbIli omeem

TIpu 3acyxe nepBbLIMH YBSAAIOT HIDKHHE (00/1€e cTapbie) IMCThA B CBA3U C TEM, YTO

CHJTbI ME)KMOJIEKY/IIPHOTO CLIEM/IEHUS BO/IbI B HYDKHUX JIMCThSIX MEHbIIIE, UM B BEPXHHX

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

B HIDKHUX JIMCTbSIX TIPM 3TOM PE€3KO HapylllaeTcst a30THbIN 00MeH, MMPOMCXOUT OTPaBJ/IeHHE KIETOK

+BO/IHBIN MOTEHI[WA/T BEPXHUX ( MOJIOZIBIX ) JIUCTHEB HIKE, UEM CTaphIX

Bblbpamb 00uH npasu/ibHbili omeem

CuibHOe YIUIOTHEHHE MOYBbI WM €e 3aToIUieHHe 0C/1a0/ifeT Mor/ioieHne BOABIKOPHAMH
BC/IEICTBHE

+TI0/IaB/IEHUS JIbIXaHHUST

HEeXBAaTKH MUHEPATbHOTO MTUTaHMUs

CHWKEHHUS] THTEHCUBHOCTH TPAHCIIMPALIAN

YMEHbILIEHHsT KOJTMUECTBA CBOOOTHOM BO/IbI

Bblbpamb 00uH npasu/ibHbili omeem



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

1-3%

+12-14%

15-25%

Bblbpamb 00uH npasu/ibHbili omeem

OTHoleHHe CyMMapHOro pacxo/a BoAbI 3a BereTanuio 1ra moceBoB(3BanoTpaHCcnyupanus) K
C03JjaHHOI OHoMacce WM X035IiICTBEHHO M0/Ie3HOMYYPO)Kal0 orpejeisieT

KO3 PULIMEHT 3aBsjaHus

+K03(hGUIMEHT BOI0TIOTPeO/IeH ST

OTHOCHTeJ/IbHAs TPaHCIHpaLs

WHTEHCHUBHOCTh TPaHCIIMpALUA

Bblbpamb 00uH npagu/ibHbIli omeem

Ha xopo1io yB/1a)KHeHHOH NoUYBe BO/JHbIN Je(pIMT pacTeHHil B TeUeHNUH CyTOK
BO3pacTaeT C yTpa [0 HOuu

+BO3pacTaeT C yTpa /10 MOoJy/iHs, CHW)KAeTCs K Beuepy U MOJHOCThI0 Ucye3aeT HOUbH0
BO3pacTaeT C yTpa [0 Beuepa, HOUb TIOJIHOCTHIO He Mcue3aeT

BO3pacTaeT B TeueHue JHs, HOUb CHIKaeTCsl

Bblbpamb 00uH npagu/ibHbIli omeem

s paHHel JUAarHOCTHKHU BOA000eCIeYeHHOCTH PAacTeHHsA MO)KHO MCI0/Ib30BaTh
+BeJIMUMHY KOHIIEHTPAL[UM KIETOUHOTO COKa

CTPYKTYPY K/I€TOK JIMCTOBOM M/IACTUHKU

OPUEHTALIUIO JIUCTA TI0 OTHOIIEHHIO K TTOBEPXHOCTH MOUBHI

BEJIMUMHY UHTEHCUBHOCTH TPaHCITUPAIUy

Bbibpamb 00uH npasu/ibHbIl omeem

VIHTeHCHBHOCTH TPAHCIMPALVH 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 100m Boasl 1 Hakonuwio 0,3Kr Ccyxoroseiecrsa,
NPOAYKTHBHOCTh TPAHCITUPALIMU PaBHA

0,3

+3

30

300

Bblbpamb 00uH npasu/ibHbili omeem
HachplieHHas Bo/i0i, HO X0/10/{HasA MOYBa SAB/ISAETCA /1A PaCTeHHH(PHU3N0TOrHUeCKH CyXO0i
u3 - 3a



yMeHbIIIeHUsI IOCTYITHOM /i1 KOPHel Bjiaru

PE3KOro CH)KeHUS TPaHCIHUPaLn

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

Bblbpamb 00uH npagu/ibHbili omeem

3aKkpbiBaHHe YCTHHUI| [0 Mepe Pa3BUTHSA BOJHOIO Je(UIIMTA B TKAHSAX JIUCTA00yC/IOB/IEHO
yBe/IMUeHHEM KOHI[eHTPaLHuH

rubbeperHa

+a0OCI[M30BOI KMCJIOThI

ayKCHHa

LUTOKWHWHA

Bblbpamb 00uH npagu/ibHbili omeem

Jns  onpeae/neHusi (PU3HOJIOTMYECKOT0 COCTOSIHHSI M TOTPEOHOCTH pacTeHHsA B
BO/IepPEKOMEH/IyeTCsl MCI0/Ib30BaTh C/IeAyIOIIye MoKa3aTe/u

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

JIUCThEB, COCTOSTHUE YCTHUUHOTO arrapaTta

BE/IMUMHY  KODHEBOTO  [IaBJIEHWs, COCTOSTHME  YCThbHUUYHOrOarapaTa, WHTEHCHBHOCTb

TPaHCIMpPALUH JINCTHEB

pH KjIeTouHoro coka TapeHXWMbl JIMCThEB, COCTOSIHME YCTHMUUHOIO arrapaTa, BOZHBIM

TIOTEHIMa JIMCTHEB

WHTEHCHUBHOCTb TPAHCITUPALMH, KO3 UIMEHT BO0TIOTPeb/IeH s

Bblbpamb 00uH npagu/ibHbIli omeem

Ilpu 3acyxe BOJHBIN Je(MIUT pacTeHUIl B TeUeHHe CyTOK

BO3pacTaeT C yTpa [j0 HOuu

BO3pacTaeT C yTpa /10 MOoJIy/iHs, CHWKAeTCsl K Beuepy U MOJTHOCThI0 Ucue3aeT HOUbH
+BO3pacTaeT C yTpa /0 Beuepa, HOYbIO TIOJIHOCTHIO He MCye3aeT

BO3pacTaeT B TeueHUe JIHsI, HOUbI) CHIKAeTCS

Bblbpamb 00uH npagu/ibHbIli omeem

B npoaykThl (hoTOCHHTE3a BK/II0OUAETCA BOABI
6osee 10%

8-5%

5-3%

+MmeHee 1% mpoie/ieli yuepe3 pacTeHHe BOJbI

Bbibpamb 00uH npasuibHbIl omeem

IIpoAyKTUBHOCTh  TPAaHCHHPALMH  CEeJIbCKOXO03SIHCTBEHHBIX KYJBTYP  HW3MeHSeTCs
BIpe/enax

0,2-0,9r/n

+3-4r/n

30-40r/n

300-500r/n



Bblbpamb 00uH npagu/ibHbili omeem

IIpu mnomaau auctbeB 400cM2 U M3MeHeHHM Macchl mofdera 3a 3 MuHYTBHI OT 15,8rj0
15,62r MHTEHCMBHOCTDb TPAHCIUpaALKH (I/AM2°4 ) paBHA

9

+0,9

0,6

0,06

Bblbpamb 00uH npagu/ibHbill omeem

Kpurnueckuii nmepuo/| B )XU3HH PacTeHH# C IEPUOJ0M MaKCUMA/ILHOMIIOTPeOHOCTH B BO/ie
coBnaziaeT

+He coBMazaer

Bblbpamb 00uH npagu/ibHbili omeem
CelbCKOX035ICTBEeHHbIE PACTeHUsI OTHOCATCS K
rurpoutam

+Me30¢puTam

Kcepodutam

BCEM TIepeurC/IeHHBIM IPyIIaM

Bbibpamb 00uH npasuibHbIli omeem

Ko3¢duiueHT BogonoTped /ieHNs Ce/TbCKOX03AMCTBEHHBIX KY/IBTYP COCTaBJ/IsIeT
0,2-0,9

3-4

300-500

+1000-2000

Peienue 3aau B Ma/ibIX rpynmnax:

3agaya 1 BapuanTt. OmnpezenuTe MO TpaHcOUpaLuoHHOMY Ko3g¢uiueHTy (TK) BOo3MOXXHBIE
ypO>kau B CyxHe U chIpble rofibl. B cyxoii rog TK Bo3pacTaert, a B cbIpoii cHIKaeTcst. OcobeHHO
3aMeTHO CHIDKeHHWe TPaHCIIMPALMOHHOTO0 KO3(Q@UIMeHTa IpU OpOLIeHWH B COYeTaHUU C
ynobpeHUsIMHU.

TK OcafikoB, MM Yposaii 6u,1/ra ¥porait x03.,
KynbTypa = v v - - - Uu ra v
CyXOM | CBIpOM | CyXOM | CHIpOM | CyXOM ChIpOH Cyxou | cbipoi
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
HAumeHb 550 300 100 250
Ogec 800 360 100 300

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




spoBast mienura — 40%
ripoco — 30%

aumeHnb — 50%

osec — 30%

Vp.ouonxK,,,
100%

Tabsrija pacueTHBIX JAHHBIX

Yp.x03.=

[TpoiieHT nepexBara jaru Ceipoii rop Cyxolii rop
ITmenvua o3uMasi 60 25
[Tenutia sipoBas 50 15
ITpoco 75 30
HAumeHb 70 20
Ogec 56 15

3agaua 2 BapuanT. OripefieIMTh MO TPaHCIHpaMoHHOMY Ko3bduiyenTy (TK) Bo3MOKHBIe
ypOyKau TIpU BbINaZileHUU pa3HOro KOJIMUeCcTBa 0CaJKOB.

TpaHcnypalMoHHbIM KO3 GULIMEHT — KOMMYeCTBO M3pacx0/0BaHHOW BOJbl B T'pPamMMax,
niote/iiiee Ha obpa3oBaHue 1 r. CyXoro BellecTBa.

PacTeHue ucrionb3yeT He BCe Majarolive 0CakKu. 3HauuTeIbHasi YaCTh UX UCTapsIeTCs TTIOUBOA.
B 3aBHCHMMOCTH OT MOr0/{HOM 0OCTaHOBKH U APYTHX (haKTOPOB CPeJHUIA TIPOLIEHT TiepexBaTa
ocazkoB 50-77. I1o oTgenbHbIM Ky/IbTypaM: KyKypy3a 50-77, cos 28-47, oBec 5-26.
[TorpebHOCTH 3a BereTtaruio ipoBo mieHuLbl 250-350, sumenst 120-200, kykypy3si 300-350
MM ocazkoB. CpeZiHUe 3ariachkl Bjiary B royse repef rmocesoMm 160-180 mm; 100 MM 3ariacos
BJIary B 1ouBe cooTBeTCTBY0T 1000 M3/ra.

Tabnuiia pacyeTHBIX JaHHBIX

Yposkait buosioruueck., 1j/ra Yporka X035IMCTBeH, Ly/Ta
KynbTypa TK
100 mm 200 MM 400 Mmm 100 mm 200 mm | 400 MM
[Twenurja 03. 500
[Tenuua s1p. 400
fumeHb 300
Ogec 600

IIpumep pacueta (sipoBas MILIEHULIA).
KonmuecTBo Byiaru 3a Beretanjuio KyabTyphbl:
160 MM + 100 MM = 260 MM, Tae

160 MM — 3ariac BJjiaru nepez oceBOM

100 MM — ocaziky 3a BereTaLuio.
Ncnosib3oBaHue Baru:

260mm x50%
100%

50% mepexBaTr 0CaJKOB.

[Torpe6neHo rpamMmoB Braru c 1 ra:

130 mm = 1300 T = 1300000 kr= 1300000000 r.
Co3zaH0 Cyxoro BeljecTBa:

2130MM,F,qe




1300000000+ 400 = 3250000xe = 32,5 wra, rae

400 r — TpaHCIMPALMOHHBIA KO3 PULIMEHT.
Ypoxkaii 3epHa:

32.5u/2ax50%
100 =16,25y/ ea
0
Ta6mna 4.1 — Kpurepun orjeHku ¢)opMHUPOBAaHHOCTH KOMIETeHI[UH
Kop n Kputepuu olieHuBaHUs cOPMUPOBAHHOCTH KOMITeTEHLIUN
HavMeHOBaHUe (4acTy KOMITeTeHLUM)
WMH/MKaTopa Ha 6a30BOM ypOBHe Ha IOBBILLIEHHOM YPOBHe
JOCTYKEeHUS COOTBeTCTBYeT OL|eHKe COOTBeTCTBYeT COOTBeTCTBYeT
KOMITeTeHLIUU «YZI0BJIETBOPUTEILHO» OLIeHKe «XOpOILI0» OLIEHKe «OTJIMYHO»
(vactu 50-64% ot 65-85% or 86-100% ot
KOMIIETEHLIUH) MaKCuMasbHoro 6asia MaKCHMa/bHOT'O MaKCHMa/IbHOTO
Ganna Ganna

OIIK-5.Criocoben k | ['oToB K Kooreparuu c | ['oToB K Kooreparuu | 'oToB K
Yy4acTUIO B KOJI/IeraMHy; He COBCeM | C  KoJuleramMu, IO | KOorepauuu C
NIpOBeleHU TBepZ0 BJIa/leeT | CYIIeCTBY  OTBeyaeT | KoJuleramu, pabore
JKCIIepYMeHTa/IbHbl |MaTeprasoMm, MpU | Ha MOCTaB/IEHHbIE | B KOJIJIeKTHBe,
X UCC/IeIOBaHUN B |0TBeTax JIOTTyCKaeT | Lje/id, C HebosbIMMU | criocobeH
ripoeccoHaNbHON  [MaloCy1l{eCTBeHHbIe MOTPEeLHOCTSMHU pacrio3HaBaTtb IO
JesITeIbHOCTH MOTPEeIHOCTU B aHalu3e | u3jaraer yueOHbIN | MOpdosornuecKkum
NA-1. Ionx pe3y/bTaToB, HETOYHYIO | MaTepuas, B OTBeTe | IpU3HaKaM
PYKOBOZCTBOM aprymeHTaLyIo JloTyCKaeT Hanbosee
crieriavcTa 6osee  |MpUMeHEHHS 3aKOHOB | HeOO/bIIIMe TPOoOesbl, | pacpoCTpaHeHHbI
BBICOKOM eCTeCTBeHHOHAayYHbIX He WCKaKarollye ero | e B perhoHax
KBa/M(pUKaLu JVCLIMIIJIMH, WCHBITBIBAET | COZePrKaHUs. JMKOpacCTy1lye
y4acTByeT B 3aTpyAHeHUs rnpu pacTeHust v
NIpOBeJleHU U 0(OpM/IEHUH BBIBO/IOB. CeJIbCKOXO035IMCTBe
5KCIepUMeHTasbHbI HHble  KYJ/bTYPBI,
X UCC/IelOBaHUN B OLleHUBaTh 1504
00J1acTH arpOHOMUU ¢ur3nonoruueckoe
- Onpepnensier COCTOSIHUE;
WHTEHCUBHOCTh

TPaHCIIApaLU U
OTHOCHUTEJIbHYIO
TPaHCIHUPaLUIO C
TIOMOLLbIO
TeXHUUECKHX BECOB.
N-2.-OnenviBaer
BO/ZIHBIN 0OMeH
pacTeHuH.

Moay/b 5. - KopHeBoe murane pacreHia




Bomnpocsl Ay1s1 00CyK/JeHusI TIPH 3aluTe TadopaTopHoiipados! 1:

1. KopHeBasi cucTeMa Kak OCHOBHOW OpTraH IOIJIOIIeHUs] U YCBOeHUS] MUHEPaJIbHbIX 3/IEMEHTOB.
2. dusronoruyeckas poib MakpO3JieMeHTOB.

3. dusrosornyeckas pojib MUKpPO3JIeMEHTOB.

4.TspKenble MeTasl/ibl, X 3HauUeHWe U CIIoCo0bl 1eTOKCHUKALIUH.

5.MeTo/ibl IMarHOCTHUKY MUTAHUST paCTeHUU

6. [IpyHLIMITMaTbHBIe OCHOBBI BbIPALL[MBaHUSI PACTEHUH B YC/I0BUSIX TU/IPOTIOHUKY U @9POTIOHUKHU
7.3HaueHMe JIMCTOBOM, TKaHeBOM 1 MTOUBEeHHOW JJUarHOCTUKH B TTUTAHUW PaCTeHUM.

BOl'[pOCbI AJIA KOJIJIOKBHUYMA:

1.

10.

11.

12.

13.

Pa3BuTve y4yeHUsi O MHHepaJlbHOM TMTaHWM pacTeHuil. KpyroBopoT cepbl B Ouocdepe.
HoctynHble Ay pacTeHuil GoOpMbl cepbl U MeTaboMM3M cephbl B pacTeHMsix. KpyroBopot
yriaepoza B 6uocdepe.

MWUKpO3/ieMeHTbI W TsDKesble MeTasulbl, UX (U3MO0JOTHUeCKOe 3HaueHWe /s PaCTeHUH.
AKTUBHBIA TPaHCIIOPT. MeXaHU3Mbl PeTyJISALUY, TIepeiIBIKeHNs BeIleCTB B PACTUTETbHOM
opraHu3sMe.

HoctymHble GoOpMBbI OCHOBHBIX 3/1eMeHTOB MUTaHus. CrIocoObI MX TIOCTYIUIEHHSI B pacTeHue.
KpyrosopoT dhocdopa B 6uocdepe.

Cucrema yznobpenuii. Heobxoavmbie ycinoBusi (DYHKLMOHHUPOBAHUSI CHCTEMbI YZOOpeHHH.
[MuTaHue pacTeHuii B oHTOreHe3e. HeKopHeBoe MuTaHKWe pacTeHUH.

KpyroBopot a3ora B 6uoctepe. [Ipu3HaKu a30THOTO T'OJIOJ@HUS Y CeTbCKOXO035HCTBEHHbBIX
KynbTyp. Oco0eHHOCTH HUTPAaTHOTO M aMMOHMMHOTO TIMTAaHWsSI PacTeHUN. ACCUMUJISLIUS
HUTpaTHOTO a3ora. CrocoObl perysslyy a30THOrO TMUTAaHUSI pacTeHuid. PU3nooruvecKre
HapyILeHus ITPU HeJIoCTaTKe a30Ta.

Cesa3b Mpoljecca JbpIXaHUs C CMHTe30M aMHUHOKHC/JIOT B pacTeHWU. [IpUUMHBI HAaKOTUIEHUS
M30BbITOUHBIX KOJMUECTB HHMTPAaTOB B  pACTeHUSX, W TNYTH WX CHWKEHUS B
CeJIbCKOXO035IMCTBEHHOW TTPOAYKLIUHU.

dusnonoruyeckast posib Kaausi B pacteHud. ®Pusnosioruueckye HapyllieHUs TIpYU HeJJoCTaTKe
Kamus. [Ipu3HaKu KamuiHOTO ToJIofaHusl Yy CebCKOXO35MCTBEHHBIX KYJ/bTYp. VICTOUHUKHU
Ka/IMHOTO TTUTaHUS /151 pacTeHri. POpMBI TIOCTYTIIEHHSI.

dusnonornueckrie HapyuleHWss TIpu HegoctaTke ¢ocdopa. [JocTyrmHble A7 pacTeHUH
dbopmbI PochopHBIX CoeIHEHNH.

[Tornomenue MuHepanbHBIX BelecTB. [lacCCUBHBIA TPAaHCTIOPT PAaCTBOPEHHBIX BeIeCTB.
MuHepasibHbIe BellleCTBa B (PUTOLIEHO3aX U X KPYTOBOPOT B 9KOCHUCTEME.

V3mepeHue U perucTparyisi napaMeTpoB KOPHEBBIX CUCTEM B TIOJIEBBIX YC/IOBUSIX. [110THOCTD
W pacripefiefieHde KoOpHel B Tiojie. VIOHHBIA TpaHCIOPT B 1ieJIoM pacTeHHWU. DPopMbl
TMOCTYTI/IeHHsI BellleCTB B pacTeHHe.

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

[lnarHoCTMKa TIMTaHUSI CEIbCKOXO3SHUCTBEHHBIX DPACTEHWM B  TIOJIEBBIX  YC/IOBHSX.
[TepepacnipeziesieHrie ¥ peYTHUIM3AL[USI BEIIECTB B pacTeHUU. PeryiupoBaHWe pacTeHUSIMU
CKOPOCTH TIOTJIOIeHHs] HOHOB.

OcobeHHOCTH MUTaHUS pacTeHWd B OecriouBeHHOW KyJIbType (THAPOA’POTNOHUKA U T.[.).
Peakijusi pacTeHMt Ha U30BITOYHO BLICOKWI YPOBEHb MUHepa/lbHOrO nuTaHus. [lorsoieHre



VOHOB M3 pa30aB/ieHHbIX U BbICOKOKOHLIEHTPUPOBAaHHBIX pAacTBOPOB. AHTOTOHU3M,
CHUHEepPIU3M, afiJUTUBHOCTb UOHOB.

14. B3aumogeiicTBus MeXy pacTeHUssMu. dPH3n0I0rnyecKre 0OCHOBBI PUMeHeHUs y100peHu .
MeMbpaHHasi peryJsilidsi MIOHHOTO TpaHcropTta. MOHHBIM romMeocTa3 K/ieTKH. PagukanbHOe
repeMellieHle UOHOB B KOPHSX, ABWKeHUe 10 aroIjiacTy U CUMILIACTY.

15. TTepeMeliieHrie MOHOB Ha [ajbHee pacCTOsTHHE MO Kcuiaeme u (uiosme. Heobxomumbie
pacTeHMI0 Makpo W MHKDO3/JeMeHTbl, UX YyCBOsieMble (DOpPMBbI, COeJAUHEHUs U
(bu3moiornueckas posb.

@®oH/| TeCTOBBIX 3a/JaHU /ISl TEKYIIero KOHTPOJIsl 3HAHHU M0 TeMe:
Bbibpamb 00uH npasuibHbIl omeem

OCHOBHO# KPUTEPHUH, HCIIO/Ib3yeMbIil /i onpejeneHus GyHKIMOHUPOBAHHUS
JIU000TCYTCTBUSA AKTHBHOI'0 TPAHCIIOPTA HOHOB B PACTeHHUH

JelCTBUe AbIXaTe/TbHBIX 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/ibHbIli omeem

B cocraB xs10podu/isia BXOJUT HOH MeTa/l/Ia
Fe

+Mg

Cu

Zn

Bblbpamb 00uH npagu/ibHbIli omeem
Bs13K0CTh IUTOIIa3MbI 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/IMITHYECKHUM /IeHCTBHEM 00/1aiaeT
Fe- metann

Fe

rem- Fe

+remFe- Oeslok

Bblbpamb 00uH npagu/ibHbili omeem

HakormnieHH10 BereTaTUBHOM MacChl PACTeHUH CIOCOOCTBYeT
+N

K

Fe

P

Bblbpamb 00uH npagu/ibHbIli omeem

KpaeBoii 0)KOr IMCTHEB MOXKET ObITh CBSI3aH C HEAOCTAaTKOM
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 BereTamnuu y pacTeHui Haubo/b1Iasi NOTPeOHOCTH B
+asoTte

KTy

MarHuy

Xerese

Bbibpamb 00uH npasuibHbIl omeem

IIpocTeTHYeCcKoW rpynmnoi KapooaHruapaspl sAB/IAETCA
K

Ca

+7n

Mo



Bblbpamb 00uH npagu/ibHbili omeem
Y cunMBaeT moToK aCCHMHJIATOB U3 JIMCTA

+K

N

Ca

Fe

Bblbpamb 00uH npasu/ibHbili omeem

OnTumanbHoe 3HaueHne pH nuraTe1bHOr0 pacTBopa JJisi NOr/IOeHUsl HUTpaTa
7,0

6,0

+5,0

4,0

Bblbpamb 00uH npagu/ibHbIli omeem

@duosieToBas OKpPacKa JIMCTheB CBHAETe/IbLCTBYeT 0 Jedunure
N

K

Fe

+P

Bblbpamb 00uH npagu/ibHbIli omeem

ITpu HejoCcTaTKe a30Ta B MePBYI0 0Yepe]b MPOUCXOJUT
CHIDKEHHEe UHTeHCHBHOCTH JIbIXaHHs

HapyllleH’e BOJJHOro obMeHa

+110/jaB/IeHHe PoCTa

CHIVDKEHHUE TI0JIOKUTETbHOM JIeATe/TbHOCTA KOPHST

Bblbpamb 00uH npagu/ibHbIli omeem

Haubo/b1asi noTpedHOCTh B MUHEPA/IBHBIX 3JIEMEHTaXx Ha JTarne
LIBETEeHUsI

+MOJIOJ0CTU

TIJIOAOHOLLIEHUST

Pa3MHOKeHUsI

Bbibpamb 00uH npasuibHbIl omeem

O/1IeMeHT MHHEPa/IbHOr0 MATAaHMA, KOTOPKIH Mojo0Ho docdopy
o0pa3yeTMaKpo3pruyeckye coeHHeHH

yIJIEpO/,

KpPeMHUM

MOJTHO1eH

+cepa



Ta6mna 5.1 — Kpurepun oneHKU ¢()OpMHPOBAHHOCTH KOMIIeTeHLIUH

Kop n Kputepuu olieHMBaHMs cOPMUPOBAHHOCTH KOMITeTEHLIUN
HavMeHOBaHUe (4acTy KOMITeTeHLUM)
VHJMKaTopa Ha 6a30BOM ypOBHe Ha TOBBILLIEHHOM YPOBHe
JOCTYKEeHUS COOTBeTCTBYeT OL|eHKe COOTBeTCTBYeT COOTBeTCTBYeT
KOMITeTeHLIUU «YZI0BJIETBOPUTEILHO» OLIeHKe «XOpOILIOo» OLIeHKe «OTJINYHO»
(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 BJIJleeT | CyL[eCTBy  OTBeYaeT | Kojuleramu, pabore
JKCIIepYMeHTa/IbHbl |MaTeprasioMm, TIpH | Ha I0CTaB/IEHHbIE | B KOJI/IeKTHBe,
X UCC/IeIOBaHU B |0TBeTax JIOTIyCKaeT | Lje/id, C HeboJ/bIMMU | criocobeH
ripoeccoHaNbHON  [MaloCy1l{eCTBeHHbIe MOTPEeLHOCTSMHU pacrio3HaBaTtb IO
JesITeIbHOCTH MOTPEeIIHOCTU B aHalu3e | u3jaraer yueOHbIN | MOpdosoruuecKkum
NA-1. Iox pe3y/bTaToB, HETOYHYIO | MaTepuas, B OTBeTe | IpU3HaKaM
PYKOBOZCTBOM aprymeHTaLyIo JloTyCKaeT Hanbosee
crierjuancta 6osiee  [IpUMeHEHHUS 3aKOHOB | HeOosibIIMe TPOo0esbl, | pacIpOCTPaHeHHEI
BBICOKOM eCTeCTBeHHOHAayUHbIX He WCKaKawolue ero | e B perhoHax
KBa/M(UKaLu JVCLIMIIJIMH, WCHBITBIBAET | COZePrKaHUs. JIMKOpacTy1Lye
y4acTByeT B 3aTpyAHEeHUs! rpu pacTeHust v
TIpOBeIeHU U o opM/IeHUU BBIBO/IOB. CeMbCKOX0351CTBe
3KCIlepUMeHTa/bHbI HHble  KYJIbTYpBHI,
X UCC/IelOBaHUN B OLleHUBaTh Ux
00J1acTH arpOHOMUU ¢ur3nonoruueckoe
- OcBauBaeT MeTO[, COCTOSIHUE;
HCKYCCTBEHHbBIX
KYJIBTYD.
NA-2.-ITpoBogur
JarHOCTUKY
MIPU3HAKOB
roj0JaHust
pacTeHui

Moayas6 - OHTOreHes u axantanysa pacTeHun

Bonpocs! As1st 00Cy>/jeHus NPH 3a1uTe 1a00paTopHbBIX padoT:
1. Otamnbl pa3BuUTHUs KIeTKU. [|BOMHOe OIIoJ0TBOpeHHe, ero OHosiornyeckasi CYIIHOCTb.
[Tonstre o pocte. Knetounsle ocHOBBI pocTa. [loHATHe 0 pa3BuTuM pacteHui. [ToHsTHe
00 OHTOTreHe3e pacTeHUH.
2. MonekynsipHasg Teopus pa3BUTUs pacreHui. Pas3bl npopacTaHus pacTeHWM. OTarlbl
pasBUTHSA pacTeHuM. Peryssaius 3Tarnos pa3BUTHsI.



10.

@®UTOrOPMOHBI — CTUMYJIATOPbI U WHTUOUTOPBI POCTOBBIX IMPOL[eCCOB. PUTOTOPMOHBI,
Kak (aKTophbl, peryupyroiiie POCT U pa3BUTHe 11eJIOCTHOTO PACTeHUsI.

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

CuHTe3, JIoKanu3ays v 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 COeJJMHEeHUH B C/X TIpaKTHKe. JIoKa/in3alusi pocTa y BbICIINX
pacteHuii. 3akoH Oosblioro mepuofa. [IoHSiITME O poCTe LeJIOCTHOTO pacTeHUs.
PerynsiTopHble OTHOIIIEHUS] MEX]y BereTaTUBHBIMU U TeHePATHBHbLIMU OpraHaMu B
TripoLjecce pocra.

OMOpHOHaIbHBIN 3Tall pa3BUTUA pacTeHu. Ero dbu3nonornueckre oco6eHHOCTH. PUTMBI
(u3mronoruueckux mnpoiieccoB. PakTopbl, BAUSIOL[ME Ha CYTOUHbIE U TO/0OBble PUTMBI.
Moneky/nsipHble U K/IeTOYHble OCHOBBI OHOTexHOsioruu. CBOMCTBA TOTUIIOTEHTHOCTU
K/IeTOK. BO3MO>KHOCTH MeTo/la 9KCTIepUMeHTaIbHOTO Mop(doreHe3a B KyJ/IbType K/IeTOK U
TKaHeH [I7Isi paCTeHHUeBO/CTBa.

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

PocToBble U TypropHbie MeXaHU3MbI [BIKeHHM. Tporusmbl. HepaBHOMepHBI DPOCT
pacTeHUd TI0O OTHOIIEHWIO K JIOKAJbHO JelcTByroieMy dakTtopy. Hactuueckue
JBWDKEeHUS pacTeHU. MeTozbl U3MepeHHsi CKOPOCTH POCTa.

[Tokoit pacreHuii. buonoruyeckuii U BBIHY)KIEHHBIM TOKOW. SIpoBu3alusi W
TepPMOIePUOAN3M. 3aKOH MUHUMYMa U B3auMO/IeMCTBUsL (PAaKTOPOB pocTa. PU3HOIOTUS
cTapeHust pacteHuid. [lMK/iMdeckoe cTapeHWe W OMOJIO)KEHHWEe pacTeHWN U OpPraHoB B
OHTOTeHe3e.

OcobeHHOCTH poCTa pacTeHul B (UTOLeHO3e. BiinsiHue Ha POCT paCTeHUH XMMUUYECKHX
cpefcTB 3amuThl. doTorepuou3M. Bo3MOKHOCTHA peryiMpoBaHusl pa3BUTHsL pPaCTeHUM
CBeTOBbIM (haKTOpOM. JDTarl CO3peBaHUsl M 3pesiocTd pacTeHuid. Ero ¢usnonornyeckue
0COOEHHOCTH.

@oHA TeCTOBBIX 3aJJaHHUH /1A TeKyIero KOHTPOJisi 3HaHMI 10 TeMe:
Bblbpamb 00uH npagu/ibHbIll omeem

YcuneHHoe norioneHyue BoAbI XapaKTepHO /1A (a3bl

JleNleHUst

+pacTsoKeHus

g depeHaLn

CTapeHust

Bbibpamb 00uH npasubHbIl omeem

I'eoTponHuuecKyI0 peakijiio pacCTeHHud KOHTPO/IMpPYeT
+ayKCuH

LIUTOKWHUH

rubbeperH

STHUJIeH



Bbibpamb 00uH npasuibHbIl omeem

B KOHCTaHTHBIX YCJIOBUAX CPebl BO BpeMeH! CKOPOCTh POCTa PaCcTeHHH
He M3MeHSIeTCs

YMEHBIIIAeTCs

yBeMYMBaeTCsl

+1MeeT CyTOUHbIN pUTM

Bblbpamb 00uH npagu/ibHbill omeem

sIB/ieHHe AeITHOJIALMU UMeeT MPHUCIIOCOOUTeTbHOE 3HAaUeHHe TIPH
+TI05IBJIEHWU BCXO/IOB

TPOpaCcTaHUU CeMSH

(hopMHUpPOBaHUY TeHEPATUBHBIX OPraHOB

Bblbpamb 00uH npagu/ibHbIli omeem

Poct pacrenuii -3T0

+HOBOOOpa30oBaHMe 3/IEMEHTOB CTPYKTYPhI
yBeJIMUeHHe KOJTMUeCTBa OPraHUUYeCcKOro BelecTBa
yBeJIMUEeHHE MacCChl

yBeJIMueHre pa3MepoB

Bblbpamb 00uH npagu/ibHbIli omeem

Tponu3msbl -3T0 ABI)KEHHE PacTeHHH, KOTOpoe BO3HUKaeT B 0TBET Ha
aucddysHoe pelictBue PaKTOPOB Cpebl

+0JHOCTOPOHHee /ielicTBUe (paKTopa Ccpe/ibl

Ha pocT oceBbIX OpraHoB pacTeHWl CU/IbHee BCEro BAUSIIOT

3e/ieHble

CUHKe

JKeNThble

+KpacHbIe JIyuu

Bblbpamb 00uH npagu/ibHbIli omeem

PocTy KopHeli 0/1aronmpUATCTBYeT 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 yYCH/INTh
LUTOKUHAHAMA

rubb6epesTMHAMU

+ayKCHHaMU

3THJIEHOM



Bblbpamb 00uH npagu/ibHbili omeem
Y anuHeHHe cTe0/1A BHI3bIBAET
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 pacTeHu K
YC/IOBHSIMCITIOCOOCTBYeT

+1/IMHa OHA

B/I&XXHOCTB BO3/lyXa

TemIieparypa

HMHTEHCUBHOCTb OCBELLIEHHOCTHU

Bblbpamb 00uH npagu/ibHbIli omeem
BakyoJib o0pa3yercs B a3y
mubdepeHIMALIAN

3MOpHOHATBHYIO

+pacTsDKeHusI

Bblbpamb 00uH npagu/ibHbIli omeem

IIpaBW/IbHYI0 OpHEHTAI[UI0) B MPOCTPAHCTBE OCEBBIX OPraHOB
onpepjesisieT

XeMOTPOIU3M

(dhoToTponusm

TU/IPOTPONU3M

+reoTponusm

Bbibpamb 00uH npasuibHbIl omeem

OTtcyTcTBHEeM 0/1aronpHATHHIX YC/I0BH /ISl POCTA BHI3bIBAETCSA
TJTyOOKMIA

Tpe/IBapuUTe/IbHbIN

BTOPUYHBIN

+BbIHY>KJ|€HHbII TTOKON

SIB/IeHHe YTHO/IALUHN MMeeT MPUCIoCco0UTe/TbHOe 3HaUeHHe TIPH
KyllleHUH ( BeTB/IeHUM ) pacTeHuH

He0/IaronpUATHBIM

PAaCT€HUsA BOCHOBHOM



TIOSIB/IEHUH BCXOZIOB

+TIpOopacTaHry CeMsiH

(hopMHpOBaHNUY reHepaTUBHBIX OPraHOB
ITIpoOy)xaeHHne COAIMX NMOYeK BhI3bIBAET yAaIeHUe
L[BETKOB

TUIO/IOB

+BepXYIIKY robera

CTaphbIX JIMCTHEB

Bbibpamb 00uH npasuwibHbIli omeem

BiiaronpusiTHbIE YC/IOBHA AJIsA POCTA NPH BJIAKHOCTHU MOYBBI
+60-80%

30-40%

40-50%

50-60%

Bblbpamb 00uH npagu/ibHbIli omeem
Crparudukarnus

TOPMO3UT MTPOpaCcTaHue CeMsH
CTUMYJIUPYET LIBeTeHHe pacTeHU
MpOJ/IsieT TIOKOW CeMsiH
+Cr1ocoOCTBYeT MPOPACTaHUIO CeMsTH

Bblbpamb 00uH npagu/ibHbIli omeem

Jlnst sSMOpHoHa/IbHOM (ha3bl pocTa K/IeTKH Hanbo/iee XapaKTepHo
yBe/IMueHre pa3MepoB KIIeTKU

yTOJIIleHre K/IeTOUYHOW CTeHKH

oOpa3oBaHue 1IeHTPaTbHOU BaKyO/IH

+KJIETOUHOE /le/ieHHe

Bbibpamb 00uH npasu/ibHbIl omeem

MakcuMma/ibHBIN POCT cTe0Jis B BBICOTY Ha0/II0AaeTcst
+B TEMHOTeE

TIpY KOPOTKOM [JIHE

TIpY JI/TUHHOM JIHe

TIPU HeTpepbIBHOM OCBeLeHUN

BOITPOC CO CBOBOJHBIM ®OPMHUPOBAHUWEM OTBETOB

Bonpoc Ha 3anoiHeHue ¢popmbl

Ec/u K akTHBHOMY LIeHTPY (hepMeHTaTUBHOrO Oesika Crioco0eH MPUCOeJMHUTHLCS He TOJIBKO
cyOcTpaTt peakiyy, HO ¥ CTPYKTYPHO MOAOOHBIN eMy UHTHOUTOP, TO 3TO (KOHKYPEHTHOE)
WHTrUOVpOBaHue.

Ecii k/1eTka HaXOAUTCs B COCTOSTHUU TIOJTHOM TIOTePH TYpropa, a ee BOAHBIM MOTeHI|a/l PaBeH -
0,5 MIIa, To ocMOTHYeCcKul ToTeHIuan coctassieT (- 0,5 Mmna).



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

[TpoAyKTUBHOCTb TPAHCIIMPALIUK PacTeHHs, HAKOMUBILIEro 3a Beretauuto 0,3 Kr CyXoro
BelllecTBa U ucnapusiiero 100 i1 Boabl coctaBnseT (3 r/Ji).

[To oTHOILLIEHHIO K BOZIe OCHOBHbIE IPYTIIbI 37TaKOBBIX U 3ePHOO0O0BBIX TpaB, MaC/IMUHbIe,
3epHOBbIe OTHOCATCS K rpymnre (Me30¢uToB).

[Tepriop B )KU3HU pacTeHus1, KOTJja OHO HarboJjiee UyBCTBUTEIBHO K HE/JOCTATKY BOZbI
Ha3bIBaeTCs (KPUTHYECKUM).

BriziesieHue KamelbHO->KAJKOM B/Iaru JIMCThSIMU B YC/IOBUSIX TIOBBIIIIEHHOMN BIa)KHOCTU BO3/[yXa
Ha3biBaeTcs (ryrranmeit).

dukcanus CO; y C4-pacTeHui MPOUCXOJUT B KeTKax (Me3odmsiia).

TemneparypHbIii MakcUMyM (OTOCHHTe3a (HH)Ke) TeMriepaTypHOT0 MaKCUMyMa JIbIXaHUS.

OCHOBHBIM 3HEPreTUUECKH LIEHHBIM MPOYKTOM a3pOOHOro AbixaHus sBjsiercs (AT®).

Peakijyisi pacTeHU Ha MEPUOAMYECKYHO0 CMEHY TMOBBILLIEHHBIX U MOHWKEHHBIX TeMIlepaTyp,
BbIP@KAIOI[asiCsl B U3MEHEHUU TPOLIeCCOB POCTa M Pa3BUTHS Ha3biBaeTCsl (TepMONepPUOAN3M).

B 10’KHBIX IIMPOTax pacrpocTpaHeHa rpymnmna (KOpoTKO0)IHEeBHbIX PaCTeHUM.

Crnocob6HOCTh pacTeHHii TIepeHOCHTh HU3KHE OTpULIaTe/IbHbIe TeMIlepaTypbl Ha3bIBAeTCst
(MOpP030CTOUKOCTHI0).

Cnaboe pa3BuTHie MeXaHUUECKUX TKaHel cTeOsist TPUBOUT K TI0JIeraHHUIo.
Poct cTebsist B TONIUHY 00€CrieunBaroT (JlaTepajibHbIe) MEPHUCTEMBI.
Ha sipoBH3aLiyio pearupyroT TOJILKO Ha KOPOTKOM JiHe (pacTeHUsi-ABYPYUKH).

OtcyTcTBUe 6/1arONpUSTHBIX [/ POCTa YC/IOBUH BhI3bIBaeT (BbIHY)KAEHHBIN) TOKOM ITOUeK U
CeMsIH.

st 60ps0OBI C COPHSIKAMH TIPUMEHSIIOT BelljeCTBa, Ha3biBaeMble (repOoHIu aMu).
Y cTaHOBHUTE COOTBETCTBHE:

¢yHkyus buomembpaH onpedesneHue
1) pasgenuTenbHas a) yyacTMe B XMMWUYECKMX TIpeBpallieHUsX Ppas3IMuHbIX
BelecTs (2)
2) MeTtabonmueckas b) mnoppepkaHve pa3HOCTH 3/IEKTPUUECKUX MOTeH1[1ManoB (4)
3) peuentopHas C) pasfe/eHre BHYTPY- U BHEKIETOUHOI 0 mpocTpaHcTBa (1)

4) snekTpUuecKas ‘ d) mepeHOC BeleCTB MeXX/Jy Pa3/IMUYHbIMUKOMIIAPTMEHTaMH U




BHEKJIETOUHOU cpefoi (5)

5) TpaHcropTHas €) yuvacTve B BOCIPUSATHY BHEIIHUX CTUMYJIOB (3)
Y CTaHOBUTBH COOTBETCTBUE:
ouchpy3zus monexyn onpedeneHue 8 membpaHe
1) narepanbHas a) [IBIDKEHMEe BOKDPYI OCHU TMepHeHJUKY/SPHO ILJIOCKOCTH
oucnos (2)
2) BpallareabHast b) mepemertrieHre c 0fHOM CTOPOHBI OUC/IOS Ha APYTYHO (3)

3) ¢nun-dnon

C) JBWKEeHHe B MI0CKocTy bucios (1)

Y cTaHOBUTL COOTBETCTBUE:

3/1eMEeHMHbILU XumMuueckull cocmas benka

codepacaHue 8 npoyeHmax

a) yriaepog
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 masnbix rpynmnax: Pemenue 3ajau

3agaua. OmpezeUTh Ky/bTYpbl, OT3bIBUMBBIE HA pa3Hbie CMOCOOBI TMPeATIOCeBHOM

006paboTKH cemsiH.

[Tpuem 06paboTKH.

ITpoBeaeHne 06padoTKH

Kysnsrypa

1. Bo3gyuiHo- Pacchirianve ceMsiH TOHKWM CJI0€M B COJIHEYHBbIE JHU C
TeryioBas TeproUUeCKUM TepesiorayvBaHueM.

Pacctun anis mpocyIiKu W IIOC/efyiolllee MporpeBaHHe
2. TernsioBad. pocy yrom porp

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

3. O6paboTka cemsiH
XOJIOZIOM.

[TonepemeHHoe BhiepKUBaHue ceMaH 18 uacos npu 0°C
1 6 yacos nipu 18°C B Teuenue 15-25 cyTok. MICromb3yroT
HaK/IFOHYBILIMECS U He HAaK/TFOHYBILIMECs] ceMeHa.

4. 3aka/nvBaHue K
3acyxe no I'enkerro.

CeMeHa HaMauyMBalOT B BOJe WM C1aboM pacTBope
6opuoit kucnotel (0,01%) B 3-4 mpuema. Ha 100 kr
cemsiH OepyT 30-40 51 Bozbl. Korja Bcs Bofia BUTaeTCs,
BOPOX IOKPBIBAIOT MELIKOBUHOW M BBIZIEP)KUBAIOT JBOE
CYTOK, [epuOJMUYeCcKH IepesornayvBas. 3aTeM CeMeHa
PacchIarT U MO CYLINUBALOT.

5. 3akanMBaHUe K
3aCOJIEHUIO 10
T'enkesnro

To >xe camoe, HO MCMO/B3YIOT PacCTBOPBI COMEM HaTpu,
KaJIbL1sl M JIp.

6. ObpaboTka cemsiH
B pacTBOpax
MaKpO3JIEMEHTOB.

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

MPOCYILIMBAIOT.

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.
Pacreopel  BrMmbBarOTCH1 CcemeHavu 8-12 yacoB, 3areM CeMeHa
TIOZCYLLIBAIOTC HA BO3ZYXE.

8. O6paboTka

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




OUOreHHBIMU
CTUMY/ISITOPaMH.

kucnorel. Ha 100 kr cemsiH UCoOb3yrOT 35 JIMTPOB
pacTBopa B JBa mnpueMa:15 /MTPOB Mpu IepBOH
obpabotke, 10 UTpOB yepe3 6 yacoB. 3ePHO HAKPHIBAOT
Ope3eHTOM Ha 24 yaca, 3aTeM NPOCYIINBAOT.

9. O6paboTtka

Ucnonb3yrort 0,03 % pactBop. HamauuBaroT 24 yaca npu

METHU/IEHOBOM temmeparype 22-24° C.
CHUHBIO.
10. O6paboTka Wcnomayror 001 % pacreop rerepoaykauHa, 01-05 % pactBop
POCTOBBIMU TMOOEpITIHA, HAMAUBAFOT 12-24 yaca 3areM MPOCYILIMBALOT.
BeIL[eCTBaMH.

CeMeHa 00BOMAaKWMBAIOT TYyCTOM KJesiled MacCow,
11. dpaxkvpoBaHue N

copeprkartieit MHUKDPO3JIEMEeHTHI, (bUTOrOPMOHBI,

CeMsH.

(yHrULWBI ¥ IpyTHe BelllecTBa.

12. TloacyliviBaHue

CeMsH. HECKOJIBKHX CYTOK.

CeMeHa MOJCYIIMBAIOT B CyXOM IOMEILEHHH B TeUeHUe

13. IIpombiBaHue

CeéMsH B HPOTO‘-IHOI\/JI CYTOK.

BOJIE.

HpOMbIBKa B HpOTO‘-IHOﬁ BOJle B TeueHHe HECKOJIbKHX

3agaua. Onpegenuts Mopdodur3nonoruueckre mapaMeTpbl MOJe/Nd COpTa MILEeHULbl Ha

TeopeTHYeCKU BO3MOKHYIO YPO’KalHOCTb.

Hapbs Moger 1\:2(/:)[ eJ;I/IHa
Ne [TonTaBKa N P Ha P
. (parionup- YeCcKu
1/ [Tokazarenu (cTapbiii - BBICOKYHO
OBaHHbIU . BO3MOJKHYO
1 COpT) copT) ypO’Kau- N
P HOCTb yP
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 i 1 m?
p | MO0 bactemum ma L MTOTEPEA| 50300 | 280-320 | 280-320
yOOpKOW.
3 | [IpomykTuBHasA KyCTUCTOCTh 1,4-1,5 1,5-1,6 1,8-2,0
4 | Yucsio npoyKTUBHBIX cTebuiei/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
5 Hons ((S)OKOBLIX rnoberoB B yporkae 9530 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/bI-T10/IHAs CI1eJIOCTh, 79 82 80-81
BCXO/bI-KOJIOLIIeHNe 47 49 45-47
KOJIOLLIeHHe-TI0/H CI1e/I0 32 33 34-35

13 | BbicoTa pacTeHu#, CM 110-115 115-120 90-95

14 Hons KOJIOCEIOB cyxoit Macce robera 18-19 19-20 94.25
B 1[BeTeHUe, %

15 OTHo111IeHre MacC KOJIOC//TUCThS B 1,0-1.1 1,0-1.1 1,415
LIBeTeHUe
Cyxas Ha/j3eMHasi Macca, Ly/ra B a3y
KOJIOIIIeHHe, 52-57 58-63 65-70

16 | mpUpoCcT  OT  KOJOLIEHWS [0
CO3peBaHus 83-38 46-45 125-135
B MOJIHYIO CIEe0CTh 85-95 98-102 42-45

17 N[ZaKSI/IMaJ]bHaH I/IOLa/lb  JIUCTBHEB, 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 apyc 100 115-120 115-120
5-6 sApyc 100 115-120 120-130
¢bnar 100 115-120 150-160
[IpoJo/mKUTENBHOCTD  JKU3HU  OT

51 | TIOABMEHHS 10 YCHIXAHH, AHM
1-4 sipyc 38-38 39-40 39-40
5-8 sapyc 48-49 52-53 55-58

7 Yucras MPOIYKTUBHOCTD 8.9 8.9 8.9
doTocunTe3a, I/M?/CyTKI

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

24 | Yncsio KoJ1eonTU/IbHBIX KOPHEeH 1-2 2-3 2-3

25 | Uncio y3n10BbIX KOpHeU 10-12 11-13 12-14
I'nybuHa TIPOHUKHOBEHUSI KODHeM,

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

MaKCHhMaJlbHas 140-145 145-150 150-160

27 | 3acyX0yCTOMUYMBOCTb, DAl 3 5 4-4,5

28 | 3acyxoypoyKalHOCTb, a1 2 4 5

Tab6mmna 6.1 — Kpurepun oneHKH ¢()OpMHPOBAHHOCTH KOMIIeTeHLIUH

Kop n Kputepuu olieHrBaHus C()OPMHUPOBAHHOCTH KOMITETEHL[UN
HauMeHOBaHue (vuacTv KOMIeTeHLMN)
HWHAMKaTopa Ha 6a30BOM ypoBHe Ha ITOBBIIIIEHHOM YpPOBHE
AOCTHIKEeHHA COOTBETCTBYET OLIEHKE COOTBETCTBYET ’ COOTBETCTBYET




KOMIIeTeHIIMH

«yAOBJ/IETBOPUTE/IBHO»

OLIEHKE «XOPOIIIO»

OLIeHKe «OTJIUYHO»

(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 BJIJleeT | CyL[eCTBy  OTBeYaeT | Kojuleramu, pabore
rpo¢ecCOHa/NbHON  [MaTepuasioM, 1pH | Ha MOCTaB/IeHHbIE | B KOJIJIEKTUBe,
JesITeTIbHOCTH Ha OTBeTax JIOTTyCKaeT | eI, C HebOoJbIMMU | criocobeH
OCHOBe 3HaHUI MaJioCy1lleCTBeHHbIe MOTPeLIHOCTSIMU pacro3HaBaTh IO
OCHOBHBIX 3aKOHOB |TIOTPELTHOCTA B aHaju3e | u3jaraeT  yueOHbIA | MOP(OIOTHUeCKUM
MaTeMaTUUeCKWX,  |pe3y/bTaTOB, HETOYHYIO | MaTepuajl, B OTBeTe | MpU3HAKaM
ecTeCTBeHHOHAyYH |apryMeHTaluio JIOTTyCKaeT Haubosiee
BIX U TIpUMeHeHUsI 3aKOHOB | HeOosiblIMe Tpo0esibl, | PacrpoCTpaHeHHBI
ob1meripodeccrioHan (ecTeCTBeHHOHAYYHbIX He WCKaKarollye ero | € B perdoHax
bHBIX JUCLIATUIVH C  |IWCLUIUIMH, WCIIBITBIBAET | COJIePKaHUSI. JTUKOpacTyIye
TIpUMeHeHHeM 3aTpyAHEHUs npu pacTeHus U
MH(GOpPMAaLIMOHHO-  |0)OpPMJIEHUH BBIBOZIOB. CeJIbCKOXO035IMCTBe
KOMMYHUKAI[UOHHbI HHbIe  KYJIBTYDBI,
X TeXHOJIOTUH; OLIEHUBATh Ux
OIIK-5.CriocobeH K (bu3ronoruUecKoe
yUacTHIO B COCTOSIHUE;
TIPOBE/IEHUHN
9KCTIepUMeHTaTbHEI
X HCCJIe[JOBaHU B
ripoecCOHa/IbLHOM
JiesITeNTIbHOCTU

NA-1. Ucrions3yet
KJIaCCUYeCKue U
COBpPEMEHHbIe
MeTO/bI
WCC/IeJOBaHUs B
arpoOHOMUU —
TIPOBOJUT OLIEHKY
BeCeHHero
COCTOSIHUS O3UMBIX

KYJIbTYP

Moayas 7 - Ajanranusi ¥ yCTOMYUBOCTL PAaCTeHUM

Bomnpocs! Aist 00CyK/jeHUsl IPH 3aIuTe 1a00paTopHbBIX padoT:

1. UYem pa3nuuar0TCsi MOPO30yCTOMUMBOCTb U 3UMOCTOMKOCTB?
2. TIpu Kakux yCIOBUSIX IPOMCXO/AT MepBasi U BTOpasi CTa/IuU 3aKa/IMBaHUsI PACTeHUM K

MOpO3y?

3. B ueMm COCTOMT 3alUTHOe JeiCTBHE CaxapoB?




4. Kak BnusieT cofiepkaHue CBOOOJHOM M CBSI3aHHOM BO/IbI Ha MOPO030yCTOMUHMBOCTh
pacTeHumn?

5. Kakume cymecTBymoupe MeToAbl 00pbObI C BBIIPeBaHWEM, BBIMOKAaHHWEM W
BbINIMPAHUEM PacTeHUM?

6. IloueMy WVMeEHHO PpOCT $BJSIeTCS IJVIaBHBIM [MarHOCTUYECKHMM II0Ka3aresjem
YCTOWYMBOCTH pacTeHUM K Heb/1arornpusTHBIM yC/I0BUSIM CPeibl?

7. Ilouemy mpu AMarHOCTHKE YCTOHUMBOCTM HeOOXOAMMO CpaBHEHHE C M3BECTHBIMU
copTaMU-KiaccuuKkaropamu?

8. Kakue MeTO/b! UCIIO/IB3YIOTCS [/11 JUAarHOCTUKY COJIeyCTOMUMBOCTH PaCTeHUM?

9. Kakue ¢usnonornyeckue MeToAbl MOTYT OBITh WCIOb30BaHbl [JiIsi  OLIeHKU
COCTOSIHUS O3UMBIX I10CJIe TTePe3UMOBKU?

10. B kakux oiydasix UWH(POPMATHMBHO OIpejie/ieHMe CO/lep)KaHUsi —CaxapoB
pacTUTeNbHbIX TKaHIX?

@DoHA TeCTOBBIX 3aJjaHUH /1A TeKyLero KOHTPO,/isi 3HaHMH 10 TeMe:

Bblbpamb 00uH npagu/ibHbIli omeem

IIpruuHo¥ rudesn pacTeHuil MPU BbINPeBaHUH SABJISAETCH

yCH/IeHHe aHa3POOHBIX MPOLIECCOB, YMeHbllleHHe cuHTe3a AT® HakorieHHe CITUPTOB,
a/bJerujoB

+UCTOILIeHe PACTEeHUs B pe3y/ibTaTe J0BOJIbHO OOJIBIIION MHTEHCUBHOCTH JbIXaHUS IO, 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 MOXOI0JAaHUU 3aMep3aeT M pacllupsisiCh TOJHUMAaeT BEPXHUN C/I0U
TIOYBbI

oOpa3oBaHe U3 CHEroBOM BO/IbI Hafl PAaCTeHUeM TIPH MOXO0JI0JaHUH JIe[STHON KOPKU

Bbibpamb 00uH npasuibHbIli omeem

PacTeHusi, npou3pacTawinye B CyXux MeCTax 00uTaHusl, - 3TO
TUrpOUTHI

TUAPO(UTHI

+KCcepohuThI

Me30(UThI

Bblbpamb 00uH npagu/ibHbIli omeem

IIpucnoco6/ieHneM /Jisi IPOU3PacTaHUsl HA 3aCOJIEHHBIX MOYBAX SAB/IAETCA
cs1abasi MYHTeHCUBHOCTh (DOTOCHHTE3a

+HaKor/ieHre 0OCMOTUYEeCKU aKTUBHBIX BellleCTB

cofiep>kaHuie 00JIbILIOr0 KOJTMUeCTBa BOAbI B TKAHSX

BBICOKAsi MHTEHCUBHOCTb JIbIXaHUsI

Bbibpamb 00uH npasubHbIl omeem

3alMTHBIMY BellleCTBaMH Y PaCTeHU IB/IAIOTCSA
+caxapa

JKUPBI

OpraHUYeCcKHe KUC/IOThI

AMUHOKHCJIOTHI



Bblbpamb 00uH npagu/ibHbili omeem

B ocHoBe noseranusi pacTeHUN JI€KUT
OosIbIIIOe COZiep>KaHKe BOZIbI B PACTEHUH

HU3KOe Co/iepyKaHue BO/Ibl B PaCTeHUH

+caboe pa3BUTHE MeXaHUYeCKOU TKaH COJTOMUHBI

Bblbpamb 00uH npasu/ibHbili omeem

IIpruuHo¥ rube/n pacTeHuil NPy BHIMUPAHUH SIBJISIeTCA

yCHieHHe aHaPOOHBIX TIPOLIeCCOB, yMeHbIlleHHe crHTe3a AT®, Hakor/IeHre CITUPTOB,
a/bJerujoB

WCTOILleHWEe PacTeHUs B pe3y/ibTaTe 0BOJIBHO OO/BIION MHTEHCUBHOCTH [IbIXaHUS 10/ TOJICTBIM
CJI0EM CHera B YCJIOBUSIX MSATKOW 3UMBI

+pa3pbIB KOPHEH, BLI3BAHHBIN TeM, UTO CHEToBasi BO/la, 00Pa30BaBIIIasiCs BO BpeMsI OTTETeIN U
BIMTABLIASICS B TIOYBY, TIPU [MOXOI0JAaHUU 3amMep3aeT U PaclLupssiCh NPUMTOAHUMAET BEPXHUM
CJI0M TIOYBBI

obpa3oBaHue U3 CHeTOBOM BOZbI HaJl PaCTeHHeM TP IMOXO0JI0AaHUH Je[ITHOW KOPKU

Bbibpamb 00uH Npasu/ibHbIli omeem

PacTeHusi, npou3pacrawiye Ha HACOJIEHHBIX MOYBaX
+ranoduTh

KcepouThbI

Me30(UThI

MUPUTBI

Bblbpamb 00uH npagu/ibHbIli omeem

3aIMTHOE BeleCcTBO, HAKaIUTUBAIoIIeecsi BO BpeMsi 3aCyXH pacTeHHil
JKUPbI

BUTaMUHbI

+IIpOIVH

METHOHHH

Bblbpamb 00uH npagu/ibHbIli omeem

Mopo030CTOHKOCTD - 3TO

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

Bbibpamb 00uH npasuibHbIl omeem

BemecTBa, HCNI0/1b3YOLIMECS A1 00PBOBI C MO/IeETAaHHEM
+peTapJaHThbl

nedomaHTbI

LIUTOKUHHHBI

repOuIBI

Bblbpamb 00uH npasu/ibHbili omeem



IIpuuuHo# rubenyn pacTeHui NPpU BHIMOKAHUM SIBJISAETCH

+ycuieHre aHa3pOOHBIX TIPOIECCOB, yMeHbITeHHe cuHTe3a AT®, HakorieHne
CIIUPTOB,a/Ib/IerU10B

WCTOILleHWe PaCTeHHUH B pe3y/bTaTe J0BOJBHO OOMBIION MHTEHCUBHOCTH [IbIXAHUS O]

TOJICTBIM C/IOEM CHeTra B yCJIOBUSIX MATKOU 3UMBbI

pa3phbiB KOpHeH, BbI3BaHHBIN TeM, UTO CHEroBasi BoZla, 00pa30BaBILAsiCsi BO BpeMsi OTTeTesH, U
BIIMTABLIASICS B MIOYBY, TIPU [TOX0JI0IaHUU 3aMep3aeT, U PacLLMpsIsiCh NPUNIOJHUMAET BEPXHUM CI0U
TI0YBbI

oOpa3oBaHue U3 CHeTOBOM BOZBI HaJl pacTeHHeM TP IOXO0JI0AaHUU Je[ITHOW KOPKU

Bbibpamb 00uH npasuibHbIl omeem

Oco0eHHO OTTacHBI BBICOKHE TeMIepaTypbl BO BpeMsi
CO3peBaHus I710/|0B

TIOsIB/IEHHEe BCXO/I0B

LIBeTeHHS

+3aK/Ia/[KV TeHepaTUBHBIX OPTaHOB

Bbibpamb 00uH npasuibHbIli omeem

X0/10/{0CTOMKOCTb PaCTeHHH 3T0

CIOCOOHOCTh pacTeHUH TIePeHOCUTh HU3KHe OTPHLIaTe/TbHbIE TEMITePATyPhl
CIOCOOHOCTH TTePEeHOCUTD TIepeMeHHbIe TEMITePaTyPhI

+CIr10cOOHOCTDb MTePeHOCUTh HHU3KHE TI0/I0KUTe TbHbIe TeMIIepaTyphbl
C10COOHOCTH TIepeHOCUTh HeOoIbliINe OTPULIATe/TbHBIE TeMITepPaTyPhbI
Bblbpamb 00uH npagu/ibHbIli omeem

Ilpu moAroToBKe K 3uMe y pacTeHHil HAKaI/IMBAKTCS B 00/IBIIOM KO/IMYeCTBe
+caxapa

HYKJ/IEHOBbIE KMCJIOThI

JKUDBI

Genku

Bblbpamb 00uH npagu/ibHbIli omeem

Y CcTOMYHUBOCTH pacTeHu K He/IaronpuATHBIM (h)akTopaM cpejbl 00yC/I0B/IeHa
CTabUIBHOCTBIO (DAaKTOPOB CpeibI

aMITTUTY I0M OTK/IOHEeHUs! (PU3M0JIOTMYeCKHX TIPOLIeCCOB

CKOPOCTBIO BO3BpaTa K UCXOZHOMY YPOBHIO

+aMITTUTY/I0M OTK/IOHEeHUs! (PU3H0/I0TMYeCKHX TIPOLIeCCOB OT HOPMBI M CKOPOCThIO BO3BpaTa K
HCXOZHOMY YPOBHIO

Bbibpamb 00uH npasuibHbIl omeem

O0wumMu NpU3HAKAMH MOBPEX/eHUSs pacreHui TOKCHYeCKMMHU rasamu
SIB/IAIOTCA

+HEKpO3 JIMCThEB U Jja/ibHeliIIee UX OTMUpPaHKUe

TIOKe/ITEHUE JTUCThEB

obpa3oBaHus OypLIX MATEH Ha CTeOJIAX

(bMOIeTOBBIN HAJET Ha JIUCThSIX



Bblbpamb 00uH npagu/ibHbili omeem

K TOHKO/TMCTHBIM KCepo()uTaM OTHOCATCS
KaKTyCbl

araea

+KOBBUTb

TIOJIbIHb

Bblbpamb 00uH npagu/ibHbili omeem

Y cnoBusiMu nepBoi ¢a3bl 3aKa/TMBaHMs SIBJIAIOTCS
CBeT U TOBbIILIeHNe TeMIiepaTypbl B HOUHOe BpeMst
riepeMeHHbIe TeMIepaTyphbl

+CBeT U MOHWKeHUe TeMIlepaTypbl HOUbIO

TOCTOSIHHO HU3KHe TeMriepaTyphl

Bblbpamb 00uH npagu/ibHbIli omeem

CremneHb NOBPEXAEHUs PACTUTE/THLHON TKAHH MO)KHO JHarHOCTUPOBATH I10
YBe/JTHUEHHIO JUCIIEPCHOCTH LUTOIIa3MbI

+TIOBBILLIEHHIO CPO/ICTBA K KPACHTEJISIM

HaJIMYMIO T1/1a3MOJTH3a

BBIXO/Iy BEIIIECTB U3 KJIETOK

Bblbpamb 00uH npagu/ibHbIli omeem

IToka3aTesieM NOBPEX/|€HUsI PACTUTE/TBHOH K/IETKH CJTY)KHT
Ha/Inyre KpacuTesied B BaKyOJIsIxX

+TIOBbIILIEHWE CPOZCTBA K KPACHUTEJISIM IJUTOT/Ia3MbI

HuTH ['exTa

LUTOPPU3

NHANBUAYAJIBHOE 3AJAHUE «®u31no0/10rudecKue 0C00eHHOCTH MPOAYKIIMOHHOT0
nponecca 0CHOBHBIX Ce/IbCKOX03IMCTBEHHBIX KY/IbTypP»

Iens 3aganmsa: V3yuntb 0coOeHHOCTH  (DU3UOJIOTUYECKUX TIPOLIECCOB  BBIOpaHHOM
CeJIbCKOXO03STUCTBEHHOW KYJ/IbTYPhl. PacKpeiTb W 000CHOBaThb yCIOBUS [Jisi  0OecrieueHust
MPOJYKL[MOHHOT0 TpolLiecca.

3azauu:

1.PackpeITh TpeOOBaHUS OMOIOTMY KY/IbTYPhl K YC/IOBUSIM BhIpAI[UBAHMSL.

2.0nucaTh  0COOEHHOCTH  (PM3HOJIOTUUYECKHX  TIPOLIECCOB  CEIbCKOXO3STUCTBEHHONW WM
JeKOPaTUBHOM KY/IbTYPbl: BOJAHOTO 0OMeHa, OTOCHHTe3a, AbIXaHUs, MUHEepaTbHOTO MUTAHUS,
pOCTa ¥ pa3BUTHSI, YCTOMUMBOCTH K aOMOTUYECKUM ¥ OMOTHUECKUM (haKTOpaM.

3.000CcHOBaTh YpPOBEHb BO3MOXKHOW peayM3al[ii TEeHeTHUeCKOro IOTeHI[Hana KyJIbTypbl B
arpoK/JIMMaTHYecKuXx ycioBusx KocrpoMckoit ob1acTty.

TpeboBaHuUs K BHINO/THEHHIO 33/JaHUS:

WuavBYayanbHOe 3aJjaHue J0/DKHO ObITh BBLITIOJTHEHO B BHU7e TeuaTHOW paboThl 00beMoM He
MeHee 7 CTpaHuL| MalllMHOMMUCHOIO TeKCTa.

TUTY/IbHBIN TUCT



MUHHUCTEPCTBO CEJIbCKOI'O XO35IICTBA POCCUHCKOU ®E/JEPALIN
JEITAPTAMEHT HAYYHO-TEXHOJIOT MYECKOM ITOJIUTUKHA U OFPA3OBAHUSA
PE/NEPAJIBHOE I'OCYJAPCTBEHHOE BIO/[’)KETHOE OBPA30OBATEJIBHOE
YUPE)X/TEHUE BBICIIIEI'O OBPA3SOBAHUA
"KOCTPOMCKAS T'OCYJJAPCTBEHHAS CEJIbCKOXO351VICTBEHHAS AKAZTEMUS"
DAKYJIBTET A POBH3HECA
KA®EJIPA ATPOXVUIMUU, BUOJIOTMU U 3AILTUTHI PACTEHUH

HHousudyanbHas pechepamusHas paboma
no ducyunauHe ¢puszuonoaus u buoxumus pacmeHutl
Ha memy «Du3uonoauyeckue ocobeHHOCMu (hOpMUPOBAHUS YPOHCAS CeNbCKOX035UCMBeHHOL
(OekopamueHoll)Kyabmypbl»(Ha npumepe Ky/abmypbl, N0 KOmopoli 8binoaHsiem cmyoeHm BKP)
ebinoHui(a) cmyoeum(ka) 2 kypca Ne epynnbl, pakynbmema azpobusHeca
damunus, ums, omuyecmeo

Honyck k 3aujume: gusa npenodagamess @.1.0O.npenodagamessi, noonuchb

Kapasaeso,2017

2cmp. CodepaicaHue pabombl

3cmp. ....u nociedywujue mekcm
ITocaednsas cmp.Cnucok ucnosib3yemot aumepanypbl
Io xcenanuro cmydenma paboma modicem 6bimb npedcmas/ieHa 8 gude npezeHmMayuu.

PexkoMeHpiyeMasi iuTepaTypa 4 npaBusia oopmiieHus

YactHas ¢uzuonorus noneBsix KyabTyp [Tekcr] : Yuebnuk asis By3os / Komkun E.W., pen. - M

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

KorkuH, E.V. ®U310/10THs yCTORUHMBOCTH CE/TbCKOXO3SIMCTBEHHBIX KY/bTYp [TekcT] : yueOHUK

nnst By30B / E. Y. Kouikun. - M : [Ipoda, 2010. - 638 c. : .

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

1. ®usuosnorusi pacreHuil (OMeKTPOHHBIM peCcypc):0H/IalH-3HIUKIoNeAus.-Pexxum gocTymna:
www.fizrast/ru,cBoboz.-3ar. ¢ 3KpaHa.

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

3.Akazemuk. CroBapu M 3HLMK/IONENUM Ha AKaleMrKe (D/1IeKTPOHHBIN pecypc): cauT — Pexxum
Jocryra: www.academic.ru, cBo60/.- 3arosi. ¢ SKpaHa.

4.http://www.rsl.ru — Poccuiickas rocyiapcTBeHHas 6ubirioTeka

5.http://www.rasl.ru — Bubimoreka 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 YPOBHE
[ OCTHDKEHUST COOTBETCTBYET OL|eHKe COOTBETCTBYET ‘ COOTBETCTBYET



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

KOMIIeTeHIIMH

«yAOBJ/IETBOPUTE/IBHO»

OLIEHKE «XOPOIIIO»

OLIeHKe «OTJIUYHO»

(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
y4acTHIO B KOJJIeTaMyd; He COBCEM | C  KOJUleraMd, MO | KOoIepaluu C
TIpPOBeJIeHU U TBEp/i0 BJIJleeT | CyL[eCTBy  OTBeYaeT | Kojuleramu, pabore
3KCIIepUMeHTa/IbHbl (MaTepuasioM, IIpH | Ha NIOCTaBJ/IeHHbIE | B KOJ/IeKTHBe,
X UCC/IeIoOBaHUM B |OTBeTax JOTyCKaeT | 1ieJid, ¢ HeOOonbLUIMMU | CrIocoOeH
rpo¢ecCOHaNBbHON  [Ma/loCy1l{eCTBEeHHbIe MOTPEeLIHOCTSMHU pacro3HaBaTh 0
JesITeIbHOCTH MOTPEeIHOCTY B aHalu3e | u3jaraer yueOHbIN | MOpdomornueckum
NA-1. Iox pe3y/bTaroB, HETOYHYHO | MaTepyaj, B OTBeTe | IpU3HaKaM
PYKOBOJCTBOM aprymeHTaLuIo JlOTyCKaeT Haubosiee
crieriasvcTa 6osee  |MpUMeHeHHs 3aKOHOB | HeOo/bIIMe Tpo6esbl, | paclIpOCTpaHeHHBI
BBICOKOM eCTeCTBeHHOHAYUYHbIX He HCKaXKalolue ero | e B  perdoHax
KBa/IM(UKaLU JUCLIUIUIMH, WCIIBITHIBAET | CO/leP’KaHUSI. JIMKOpacTyliye
y4acTByeT B 3aTpyAHEeHUst rnpu pacTeHust u
TpOBeJieHUH odopm/IeHNH BbIBOZIOB. CeJIbCKOXO035IMCTBe
9KCIepUMEeHTa/IbHbI HHble  KYJIbTYpBHI,
X UCC/IelOBaHUN B OLIeHUBaTh Ux
00/1aCcTH arpOHOMUH ¢dur3ronoruueckoe
- OcBauBaeT MeTo/, COCTOSIHHE;

VICKYCCTBEHHBIX
KYJbTYD.
NA-2.-ITpoBogut
[VarHOCTUKY
TIPM3HAKOB
roJIolaHus
pacTeHU

Mopaynsb 8 -Pa3Butue pacrenuii u ¢opmMupoBaHue ypoxas

Bomnpocsl s cemruHapa Ha Temy: «®u3H0/10ruYecKre 0CHOBbI ()OPMHUPOBAHUA YPOXKasi»
1. [aliTe XapaKTepuCTUKY K/JeTKHM KaK CTPYKTYpPHOM U (DYHKI[MOHA/JbHOW e[UHULe >KUBOU
MaTepun. Oco6eHHOCTH OpraHu3aluy PaCTUTeTbHON KIIeTKH.

2. Tlepeuncnure GhyHKIMYA MeMOpaH B CBSI3U C UX CTPOEHUEM.
3. Ha3oBwure knaccol pepMeHTOB, X COCTAB, CBOMCTBA U POJIb B OMOXMMHUECKHX ITPOLjeccax.
4. CocraBbTe pHU3HONIOrHUeCKre 0COOEHHOCTH CBETOBOW M TeMHOBOH (ha3bl hoTOCHHTE3a.

5. Kakos
¢otocuHTe3a?

JHepreTHUeCKuii  bamaHc

JINCTA

n

SKOJIOTUUECKU MeXaHU3M peryJsnunu

6. Ykaxure IMyTH TIOBLIILIEHUA TTPOAYKTHBHOCTHU (I)OTOCI/IHTe3a c/X KYyJIbTYD, BO3J€/IbIBA€MBIX B
YC/I0BUAX OTKPBITOT'O U 3allJUILIEHHOT'O I'PYHTA.

7. B uem 3axsovaroTcsi 0cOOEHHOCTM 3HepreThuyeckoro obmeHa y pacTeHuil? Kakoa ee
CTPYKTypa, CBOMCTBA?




8. TlpuBeguTe mMpuMephl CIIOCOO0OB perynupOBaHUs JAbIXaHUs TP XpaHeHWW CeMsiH U COYHOMN
C/X IPOAYKLIMU.

9. C uyeM CBs3aHbI 3KOJIOTUYECKME U OHTOreHeTUUeCKHe aCreKThl JbIXaHUs C/X PaCTeHUM?

10. B ueM 3ak/royaeTcs 3HaueHWe BOJbI [Jid >KU3HeJeATeJbHOCTHM pacTteHuid? KakoBa ee
CTPYKTypa, CBOUCTBA?

11. [JatiTe ornpegeneHre ocMoca. Ha3oBrTe MeXaHU3MbI MIOCTYII/IEHUS] U TepeJBU)KeHUs BOJbI B
opraHu3sme.

12. KakoBbl 0cOOEHHOCTU CTPOeHUsI KOPHSI PaCTeHUM B CBSI3U C (hyHKIIMel TIOT/IOL[eHUsT BO/IbI.
13. UTto Takoe TpaHCIMpALMK PACTEHW, B UeM 3aK/IF0UYarTCs 0COOEHHOCTU TIPOJYKTUBHOCTU
TPaHCIMpALMU Y pa3/IMuHbIX C/X KYJIbTYyp?

14. TTokaxxute CBsA3b npoijecca (POTOCHHTEe3a C POCTOM U MPOAYKTUBHOCTBIO C/X KYJbTYP.

15. B ueMm 3ak/t0uaeTCs 3HaUeHUe 3e/IeHbIX paCTeHUH [yt OruocdepnI?

16. C yem cBsi3aHBI OCOOEHHOCTH BOJHOTO OOMEHa Yy pacTeHW pa3/IMUHbIX SKOJIOTHUeCKUX
rpynmn?

17. Ha ueM 0CHOBAHO pa3BUTHe YUYeHUs] O MUHEepaJbHOM MUTaHuM pacteHuii? [IpuBeauTe coctaB
MUHePaJIbHBIX 3/1EMEHTOB PaCTeHHUH.

18. Kak mpoucxogut KpyroBopoT a3oTa B Ouocdepe? Kakue ¢GopMbl a3oTa SBASIOTCS
JOCTYIHBIMH /151 C/X paCTeHUn?

19. KakoBo yuactue ¢ochopa B 0OMeHHBIX TpolieccaX pacTeHWH U BIIHsIHHE 00ecrieueHHOCTH
VM Ha MPOAYKTUBHOCTh C/X KYJbTYP a arpouToLieHo3e?

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

21. B ueMm 3ak/itouaeTcs pery/sitopHasi (QyHKLMsI Ka/ivsi B PaCTUTEIbHOM opraHu3Me? MexaHu3M
€ro MOCTYILJIEHUS.

22. TlepeurciuTe MUKDPO3JIEMEHTbl W TsDKe/ble MeTa/ylbl U YKaKUTe UX (PU3HN0I0THUYecKoe
3HaueHue.

23.Yrto Takoe cucTemMa TIpUMeHeHWs yAOOpeHMI W B UeM 3aK/IHYaroTcsl (hHU3M0/IOrHUecKre
OCHOBBI IPUMeHeHHs1 YJ00peHuit?

24. KakoBbI 0COO@HHOCTH TIMTAHUS C/X KYJIbTYp B OHTOTeHe3e?

25. [laiiTe oripefiejieHWe poCTa U pa3BUTHsI C/X pacTeHui. Ha3oBUTe ypOBHM U MeXaHU3MbI
peryyisiLiii y pacTeHUu.

26. Iepeuncnute criocoObI ABW)KEHUS Y PaCTeHUH, UX 3HaUeHUe.

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

28. OnuIMTe MeXaHWU3M 3allUThl ¥ YCTOWYMBOCTH PACTEHUM K aOMOTHUECKUM (paKTopam.

29. Iepeuncnure CrocoObl pa3MHOXKEHWSI y pacTeHW. B ueM 0COOEHHOCTU WCIO/Ib30BaHUs
T10J1IeBOT'0 U BereTaTUBHOI'O Pa3MHOXXEHHUsI paCTeHUH B PaCTeHHEeBO/ICTBe?

30. Yro Takoe uroumMmyHuTeT? Kakve MexaHW3Mbl YCTOMUYMBOCTU pacTeHUN K OMOTHUECKUM
(akTopam?

Tabmna 8.1 — Kpurepun orjeHku ¢)opMHPOBAaHHOCTH KOMIETeHI[UI

Koz n Kputepuu olieHMBaHMs cOPMUPOBAHHOCTH KOMITeTEHLIUN
HauMeHOBaHHe (vyacTy KOMIeTeHLMN)
VH/MKaTopa Ha 6a30BOM ypOBHe Ha TOBBIIIIEHHOM YPOBHE
JOCTHDKEHUST COOTBETCTBYET OLIEHKE COOTBETCTBYET COOTBETCTBYeT
KOMITeTEeHLIUU «y[I0BJIETBOPUTE/ILHO» OLIeHKe «XOPOIIIO» OLIEHKe «OTJIMYHO»
(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  OTBeyaeT | Kojuieramu, pabore
npodeCcCHOHaIBLHON [MaTepyasnoM, IIpH | Ha NOCTaB/IeHHbIE | B KOJIJIEKTUBe,
JesaTe/IbHOCTU Ha oTBeTax JIOTyCKaeT | 1jeJi, ¢ HeOOonbLUIMMU | CcriocobeH
OCHOBe 3HaHUI MaJioCy1lleCTBeHHbIe MOTPeLIHOCTSIMU pacro3HaBaThb IO
OCHOBHBIX 3aKOHOB |TIOTPELTHOCTA B aHaju3e | u3jaraeT  yueOHbIA | MOP(OIOTHUeCKUM
MaTeMaTUUeCKWX,  |pe3y/bTaTOB, HETOYHYIO | MaTepuaj, B OTBeTe | MpU3HAKaM
eCTeCTBeHHOHAyYH |apryMeHTaLUio JloTlyCKaeT Hanbosee
BIX U TIpYUMeHeHHUs 3aKOHOB | HeOosibIIMe TPo0erbl, | pacIpoCTPaHeHHEI
ob1jeripoeccrioHan |ecTeCTBeHHOHAYUHbBIX He HCKaKawllye ero | e B  perdoHax
BHBIX JUCLIUIIVH C  |IACLIUILIMH. cofiep>KaHusl. JUKOpacTylye
NIpYMeHeHeM pacTeHus U
HMH(OpMaIIOHHO- CeMbCKOX0351CTBe
KOMMYHUKAL[1OHHbI HHble  KYJIbTYDBI,
X TeXHOJIOTUH; OLIeHUBATh ux
¢busronoruueckoe
N-1.06cyxaeHue COCTOsIHUe.

(bU310/I0rMYeCcKUX0
cobeHHOCTeH
MIPOAYKLMOHHOTO
Tipoliecca OCHOBHBIX
CeJIbCKOXO35MCTBEH
HBIX KYJIbTYP

,Z[OHOJIHI/ITEJII)HLIE KOHTPOJ/IBHbIE€ UCIIBITAHUA

IUISL CTYZIeHTOB, HabpaBmrx MeHee 50 6aioB (B cootBeTcTBUM C [TosoxeHneM «O MOZAYIbHO-

PEUTUHIOBOM CUCTeMe»), (POPMUPYIOTCS U3 UKC/ia OLeHOUHBIX CPe/ICTB 110 TeMaM, KOTOpble He

OCBO€HBI CTYyJE€HTOM.

Bonpocs K 3k3aMeHy
(015 cmydenmoe 3aouHoli popmbl 0OyueHust)

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

2. BrmsiHre Temriepatypbl Ha pocT. TepMornepruonsMm.

3. Co/eyCcToiunBOCTE pacTeHuit. THUITbI raio(UTOoB.

4. Crpykrypa v QyHKIMH BOJBL

5. KakoBbl  BO3MOXKHbIE  TIyTH  [IOBBIIIEHHS  (POTOCMHTETUYECKOW  AKTHBHOCTU
Ce/IbCKOXO035ICTBEHHBIX KYJIBTYP.

6. MeTtob! (PHU3HOIOTHH PACTEHHIA.

7. Tlutanue pacTeHuit a30ToM, Hocopom, KaareM.

8. ®UTOropMOHBI — CTUMYJIATOPBI U HHTHOMTOPBI POCTOBBIX MTPOLIECCOB.




9. ocCHOBHOI MyTh [bIXaHWs pacTeHUi. JlpIxaTe/ibHbIe CyOCTPaThl. DHEPreTHUeCKUH BBIXO.
10.C uem cBs3aHO U3MeHeHKe HOPMbI PACTEHUH TIPU ITHOJSLIAKA B TEMHOTE?

11.Ponb ¢pusmonoruy pacTeHuii B HayYHO-TEXHUYECKOM MIPOrPeCcce CeTbCKOro X03aMCTBRa.
12.CaetonmobuBbIe 1 TeHeBble pacTeHHsi. PU3HOIOTHUECKHe Pa3/THUKs MEXKIY HUMU.
13.Buramunsl. Knaccudukaips. 3Hauedue.

14.Tlenrto3ohocdaTHelii yTh gbixaHus. Ero 3HayeHye U SHePreTUUeCKUi BBIXOZ,

15.HemocTaToK Kakux MHHEPalbHBIX BEIeCTB B IMOYBE OTPUIATENHLHO CKa3bIBAeTCs Ha
MPOAYKTUBHOCTH (POTOCHHTE3a?

16.Knaccudukanust 6ekoB. CTPyKTypa U QYHKIMH OETKOB.

17.PerynupoBanue ApIXaHus B TIEPHO/] BEreTaLMU U TIPU XPaHEHUH CeJIbCKOXO03MCTBEHHBIX
TIPO/YKTOB.

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

19.Heo6xoqumMble PacTeHUIO MHUKPO- W MaKpO3/IEMEHTHI, MX yCBOSEMble COEeIUHeHUs U
(u3KoIOruuecKas pob.

20.Kak orpezie/uTh CKOPOCIEIOCTL COPTa Ha PAHHUX JTarax OHTOreHe3a?
21.CocTosiHre BOAbI B TKaHSAX U ee (PU3M0I0rndeckas posb. BogoobmeH.

22.®epmenTsl. Vix 6rooruyeckas pojib, XMMUUeCKas PUpPO/a, KaacCU(pUKaLus.
23.buodusuka porTocunTesa. LIMkauueckoe U HeLUK/IMUeckoe (HoTopochopuiupoBaHue.
24.XapakTepucTrKa a3po0HOii (a3l AbIXaHMsI, €ro PeryJisaius U SHepreTyuka.
25.V36BITOK KaKUX yJ0OPeHHH yXy IaeT yCIOBHs TIePe3UMOBKH 03UMBIX KYJILTYD?

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

27 .HyK/eMHOBbIe KUCJIOThI. X cTpoenue. @yHKIwU. BruocuHTes Geska.
28.TlonsaTrie 06 OHTOreHe3e, pOCTe U Pa3sBUTHUM PACTEHHI.

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

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

31.®opmbI BOZIBI B TIOUBE U €€ O0CTYITHOCTh PACTEHMUSI.

32.TIokoit y pacrenuii. Turbl mokos. Teopuu MoKos.

33.0cobennoctu dporocunTesa y Cz u C4 pacTeHHid.

34. [TpixaTebHBIN KOI(MOUIMEHT U METO/[bI €r0 OIpe/ie/IeHMsl.

35.1mouemMy BO BpeMs 3aCyXH yZ06peHHe MOKeT HaHeCTH Bpej?
36.TloromeHre U BbifeneHre KiaeTkok Bozsl. Ocmoc. Typrop. [Tnasmous.
37.MexaHuueckue, XMMUYECKHe U JPYTHe Crioco0bl YIpaB/eHHs: POCTOM PaCTeHHiA.

38.0kucnutensHoedocopunipoBanie Ha ypoBHe cyGcTpata W B 3JIEKTPOHHO-
TPaHCIIOPTHOM LielH.

39.®orocunTes no Tumy ToACTAHKOBBIX (CAM — MeTabo/13M).

40.Kakve WMMEIOTCsS pas/iiuvsi MeXay MeMOpaHaMd pasHbIX oOpraHe/ KiaeTku? Kakue
(YHKLMY BBITIO/IHSIOT BHYTPeHHUe MeMOpaHbI XJI0POT/IaCTOB U MUTOXOH/PUIA?

41.Tpancrnmparust. Mexanusmbl TpaHcrmpaiyi. Posib ABK B peryJisiijuu TpaHCIMpariiy.

4?2 .3aBUCHMOCTB TOTJIOIIeHHS] MUHEPa/IbHBIX COJIell OT BHYTPEHHUX U BHEIIHHUX (DaKTOpPOB.



43.TlapameTpsl  OL[eHKHA  (HUTOIIEHO30B:  (OTOCHHTETHUECKUH  [MOTEHIHaA,  YKCTast
TIPO/IYKTUBHOCTH (POTOCHHTE3a, MH/IEKC JINCTOBOU MOBEPXHOCTH.

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

45.Kakre  (Gu3HONOTHYECKHe  TOKa3aTeld  MOTYT  CHAY)KHUTb Uil YCTaHOBJIEHHSI
He0OX0IUMOCTH MPUMeHeHUsI peTap/IaHTOB Ha M0JIeBbIX KY/JIbTYpax.

46.KopHeBoe saBiedne. MexaH13M KOPHEBOI'O JaBjieHue.
47.AnaspobHas asa gpixanus. CBsasb AbIXaHUSA C 00OMEHOM BeILeCTB.
48.PaauanbHoe iepeMeriieHre HOHOB B KOPHAX. JIBUKeHHe 10 CUMITIACTy U aroruiacTy.

49.CBeToKy/bTypa CeIbCKOXO3AHCTBEHHBIX pacTeHuil. Belpall[MBaHue pacTeHuil 0e3
€CTeCTBEHHOT'O 00/TyUeHUs.

50.M136BITOK Kak¥X yJ06peHHi BbI3bIBAET TO/IeraHre pacTeHHin?

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

52.TlonsiTHe 0 GU3MOTOrHUYECKOM 3()(EKTUBHOCTH JbIXaHMSI.
53.XumMuueckas U GuooruueckKas 0COOeHHOCTH TeMHOBOM (ba3bl HOTOCKHHTE3A.
54.HuTpatHOe ¥ aMMOHUIHOE ITMTAHKEe PACTeHMIA,

55.KaK OyeT pa3mMuaThCsi 10 CoJiepKaHUI0 Oeika 3epHO TIIIEHHL[b, BhIPAIIEHHOE B CEBEpO-
3ama/{HBIX U FOT0-BOCTOYHBIX PaliOHaX CTPAHbI?

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

57.T1pucrnoco6/IeHHOCTh OHTOTeHe3a U YC/IOBUST CPe/Ibl.
58.Tpancriparys, ee pasmMepbl U OUOIOrHUECKOe 3HAUeHHe.
59.TpaHCropT OpraHMueCcKUX BeILeCTB, er0 MeXaHHU3M U PeryJIsiys.

60.Kakue (u3MoI0rMuecKre IMoKasaread MOIYT ObITb WCIIO/IL30BaHbl Il ONTHMU3ALIUK
BO/ZJHOT'O Pe)XMMa pacTeHUH.

61.KeTka Kak 1ie/10CcTHast )KuBasi ciicteMa. OCHOBHbIE OPraHOU/IbI KIIETKHU, UX POJib.
62.Co3peBanue COUHbIX T10710B. CrIOCOOB! YCKOPEHHsI CO3PEBAHUS TIOZIOB.
63.Buroornueckoe OKUCIEHHE — JIbIXaHHe U OPOXKeHHe, X OT/JIMYHe OT TOPEHMsI.
64.Yucras pogyKTUBHOCTE (POTOCHHTE3A B IIOCEBAX, €€ ONpe/ie/IeHHe W My TH MOBBIILEHHS.

65.C yem CBA3aHO 3aTPy/HEHHE TTOrJIOTUTE/ILHOM [IeATe/IbHOCTH KOPHsI Ha 3a00/I0UeHHbIX U
repeyB/ia)KHEHHBIX TTOUBaXx?

66.Vcropuss msydeHus: jpixaHus. OO6Ias XapakKTepUCTHKA [bIXaHUS W €ro 3HauyeHue B
JKA3HU PaCTeHUM.

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

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

71.Bbuoxumus yceoenus CO2 B ¢ortocuHTese. Mopdonornueckue U (U3MOJOrHUeCcKre
ocobenHoctu otimuust C3 u Cy4 pacTeHUM.

72.Mopo030CTOHKOCTL PaCTeHHIA.



73.VIHTeHCUBHOCTh AbIXdHHA, €€ 3dBUCHUMOCTb OT PpPd3/IMUHBIX (baKTOPOB, MeETO/bI
orpenejeHus.

74.Bogublii GanaHc pacTeHuit. BoaHbl AeDULIUT U €ro BIMSHHE Ha (U3MOJOTHYECKHe
TIpOLIeCChl PACTEHUM.

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

77 .®otocuctemsl 1 u 2. Buodusrka GpoTocuHTesa.

78.KopHeBoe [jaBieHue, ero 3aBUCMMOCTb OT BHEILIHUX U BHYTPEHHUX (DaKTOpPOB.

79.Ctpecc y pacrenuii. ®asbl crpecca. Oco0eHHOCTH (U3HOIIOTUUECKHX TIPOLIECCOB TPU
3TOM.

80.HemocTaTok Kakoro /71€eMeHTa BbI3bIBAET CYXOBEPIIMHHOCTb TUIO/IOBBIX JIePEBLEB?
81.®usnonornueckrie 0CHOBLI IPUMEHEHHs YA00peHHiA.

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

83.KII[I dhoTocunTesa, 61oI0rMuecKas U X03aiCTBeHHas IIPOAYKTUBHOCTb.
84.PerynupoBanuie JbIXaHUs TIPU XPAHEHUH CeMsIH U COUHOM MPOAYKIIMH.

85.Kakue pacrenust porocuHTe3upyrot 1o iy Cs u Ca.

86.3aBrCcHMMOCTL pocTa OT BHYTPEHHHUX (akTOpoB. MOUTOTOPMOHBI M UX POJb B JKU3HU
pacTeHuH.

87.®otocunTe3 u ypoxail. I[IpOAYKTUBHOCTH (OTOCMHTE3a pacTeHWHd W CrocoObl ee
TOBBILIEHHSI.

88.0co6eHHoCTH CTPOEHHsI KOPHEBOM CHCTeMbI KakK OpraHa MorJIOeHHs BOBI.
89.MuTOXOHPHH, UX CTPOEHHE, XMMUUYECKHiA COCTaB U (DyHKIH.

90.TIpu Kak1x yCI0BUAX HAOJIFOJAeTCS MAKCUMAJTBHBIN POCT CTe0JIs B BBICOTY?
91.3aBucumocTb pocTa OT BHEIIHKUX (aKTOPOB.

92.3umMocTORKOCTL pacTeHuit. IIpUurHbI THOe/IH 03UMBIX.

93.0nHepretrueckuii 6amaHC JIUCTa.

94.Kunetrika hepMeHTaTUBHBIX MPOLIECCOB. Y paBHeHre Muxasca-MeHTeH.
95.Kakumu BO3/eCTBUSIMM MOXKHO BbI3BaTh 00pa3oBaHKe MapTeHOKAaPIMUeCKUX TUI0/0B?
96.PocToBbIe U TYypropHbie JABUKEHUS Y PACTeHH.

97 .1ukn Kpebca. CBsA3b JpIxaHust C GHOCHHTE30M BeITieCTB.

98.TurmenTHas cucTeMa y pacTeHui. XMMHUUECKUI COCTaB MMTMEHTOB. VX CBOMCTBA.

99. ®usmonorys yCTbUUHBIX [JBWKEHUM, X PEryJIsALiys.

100. KakoBo 3HaueHHe MeTOfia Ky/bTYpbl W30/MPOBAaHHBIX IMPOTOIIACTOB, K/IETOK U
TKaHeH [yt GH310JIOTUHU PaCTeHUH U OMOTEeXHOJIOTUH.

101. Pa3paXKuMOCTh: TIOPOT, KOJIMUECTBO, CyMMalUsi Pa3paXkeHusl.

102. MeTo/ibl BOJHBIX U [ECUAHBIX KyJIbTYP. BrIpaliBaHue pacTeHuii 6e3 rmouBsl.

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

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

105. KaKUMU MeXaHW3MaMM pacriofiararoT PacTeHust [JIsl 3allUThl OT KOHKYPUPYIOLIUX

C HUMU pacTeHUM.

106. YrieBoApl pacTeHuil. XWUMHUUYECKOe CTPO€HHe, COoJAepKaHue U (QyHKIUU
OT/e/IbHbIX TPYIIII.



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

108. ®U3MOIOTMUECKHe OCHOBBI TPUMEHEHHs] DEry/IsiTOpOB pOCTa B  CEIbCKOM
XO3SICTBeE.

109. BiusHye BHEIIHMX M BHYTPEHHUX (PAaKTOPOB HAa CKOPOCTh (POTOCHMHTE3A.
B3aumogetiicTBre (hakTOpoB IpU (hOTOCHUHTE3E.

110. KakoBa KpUTHUeCKas BJIaKHOCTh CEMSIH 3€PHOBLIX U MAaC/IMUHLIX KY/IbTYP?

111. NbixaTenbHble  (GepMEHTBI W OKHUC/UTETbHO-BOCCTAHOBUTE/IBHBIE — CHCTEMBI.
OHepreTuueckas U ¢u3urosoruueckasi 3pheKTUBHOCTh AbIXaHUS.

112. Mem6panb! KiaeTku. X ctpoedne, QyHKIMHY, (GU3K0I0rHUYeCcKast POJib.

113. B/usiHYe TyCTOTLI CTOSHUS PAaCTeHUi U CTPYKTYphI mocesa Ha KIT/ doTocuHTe3a
arpoUTOLeHO30B.

114. MexaHu3M MOIJIOMeHNs cosie. OTHOCUTe/IbHAs He3aBUCHMOCTDL ITOIVIOIEHUS
BO/IbI 1 COJIEM.

115. KakoBa KpUTHUYECKas BIQKHOCTh MPU XPaHEHWH CeMSH 3€PHOBBIX M MaCIMUHBIX
KYyJ/IbTYyp?

116. JIMNMpBI, UX COJep)KaHHe B PACTEHUU U POJIb.

117. [lnacTuabl PacCTUTEILHONW KIeTKM, WX IMTMEHTHBIE CHCTEMbI W CIIOCOOHOCTH
CBSI3bIBATh CBETOBYIO SHEPIHIO.

118. TpaHCTIMPALMOHHBIA KO3 duieHT u  K03hGUIMEHT  BOZAOMNOTpeO/IeHus,
3aBUCHMOCTb OT YCJIOBMIA U ITyTH TIOBBILIIEHNS WX BEJTHUMHBI.

119. Crierpcrika 06MeHa BeljecTB y pacTeHuii. Metabo/m3M v MeTabonuecKue myTH.

120. ®U3KOIOTMUECKHE HApYIIeHWss W TPU3HAKK TOJIOJAHUS y PpACTeHHH I1pu
tdhocdopHom fedurute. [Tyt ycTpaHeHusI.

121. YPOBHM U MEXAHU3MBbI PETYJISILIUN B PACTUTE/IbHBIX OpPraHU3Max.

122. M303/1eKTprUecKast TOUKa aMUHOKHCIIOT 1 GeJTKOB.

123. AJlbTepHaTHUBHbIE ITyTH /IbIXaHWs PACTEHUM, 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 rtoIa/ib JIMCTOBOM MIOBEPXHOCTH YBeIMYMIach Ha 5 M%/M2.

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

3 OIIPEJIEJIEHUE PE3YJ/IBTATA
IMPOMEXYTOYHOM ATTECTAIITUU

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

OIIK-1. CniocofeH peliaTh THIOBBIE 33/{auH NMPo(decCHOHATBHON /1eATe/IbHOCTH Ha 0CHOBE

3HAaHHM OCHOBHBIX 3aKOHOB MAaTeMaTHYEeCKMX M €eCTeCTBeHHBIX HdAyK C [PpHUMEHEHHEM

I/IH(l)OpMa].[l/lOHHO-KOMMYHI/IKHI.[I/IOHH])IX TEeXHO/IOTUH

3adaHus 3akpbimoz2o0 muna:
Bbibepume 00uH npasuibHbIli 6apuaHm



Poct pacreHwuii -310
+HOBOOOpa30BaHMe 371eMeHTOB CTPYKTYPhI
yBe/IMUeHHe KOJIMUeCTBA OPraHUUeCKOro BeljecTBa
yBeJIMUeHHe MacChl
yBeJIueHre pa3MepoB

KopHeoOpa3oBaHue y YepeHKOB MO)XHO yYCH/IUTh
LIMTOKVHVMHAMH
rubbepemMHaMu
+aykcruHaM1
3TU/IEHOM

BiaronpusaTHbIE YC/10BHSA AJIS1 POCTA NPH BJIa)KHOCTH I0YBbI
+60-80%
30-40%
40-50%
50-60%

3adaHus omKpbimoz20 muna:

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

®UTOI' OPMOHBI (pocToBbIe BeljecTBa), XUMHUUECKHe BellleCTBa, BbIpabaThiBaeMble B
paCTeHHUsIX U PeTry/MpPYIOL[He UX POCT U pa3Buthe. OOpa3yloTCs I/IaBHBIM 00pa3oM B aKTHBHO
pacTyIIMX TKaHSX Ha BepXYIIKax KOpHel u crebsiedl. K ¢uTOropMoHaM OTHOCAT ayKCHHBI,
rub06epe/IMHbI ¥ [IUTOKWHUHBI, U THTUOUTOPBI POCTa - aOCLIM30BYI0 KUC/IOTY U ITUJIEH.

@UTOrOpMOHBI KOHTPOJIMPYIOT BCe 3Talbl OHTOreHe3a pacTeHUH. [lesieHre U pacTsDKeHue
KJIETOK, JieXKalllie B OCHOBe BCeX IIPOL{eCCOB pocTa U Mop(oreHesa, HaXOJATCS y pacTeHUH I0J,
KOHTpOJIeM ayKCHHOB U LIUTOKMHUHOB, I103TOMY I0JIHO€ OTCYTCTBHE 3TUX (PUTOrOPMOHOB [iIsl
pacteHud jetanbHO. OOmasi dopma (apXUTeKTypa) pacTeHHUs OMNpeZAesieTCs ayKCMHAaMH U
IIUTOKMHMHAMH, a TakKe rub0epe/yiMHaMu. AYKCHUHBI BePXYIIKA To0era IOJaBJsiOT POCT
OOKOBBIX TOYeK (arnuKajbHOe JOMUHUPOBAHUE), TOTAA KaK LIMTOKWHWHBI 3TO JOMHHUDPOBAHUE
TIPeO/I0IeBAlOT, BbI3bIBasi BeTB/ieHUEe. ['MOOepe/yIMHbl yCUIMBAIOT POCT PACTEeHUs], aKTUBUDYS
anvKajabHble W WHTepKalspHble (BCTAaBOYHbIE) MepPUCTeMBbl. AYKCHHBI CIIOCOOCTBYIOT
00pa30oBaHUIO KODHEM U OMNpejeNisitoT aflanTUBHbIe W3rHObI pacTeHWsi B COOTBETCTBUU C
HamnpaB/eHWeM CBeTa WM BeKTopa CWIbl TsKecTd (oTo- M reotponusm). PopmupoBaHue
anmnapara (OTOCHMHTe3a U TpPaHCIIMpaLMs pacTeHWH peryaupyrTCs FOPMOHAMU-aHTarOHUCTaMU
— LWTOKMHMHAMU W abCLM30BOM KUC/IOTOM: LIUTOKWHUHBI BbI3bIBAIOT Au(depeHLIPOBKY
XJIOPOTIJIaCTOB M OTKPbIBaHWe YCTbULI, TOTJa Kak abcly3oBasi KWMC/IOTa TojaBiseT oba 3Tu
niporiecca. [Ijisi MHOTMX pacTeHUM Te WM MHble (PUTOrOPMOHBI (rb6epesiHbI, LIUTOKUHUHEI,
3TUJIEH) MOTYT ObITh MHJYKTOPaMU WK CTUMYJIATOpaMu LiBeTeHUs. [TociefioBaTeslbHOe yyacTre
(uTOropMOHOB HEOOXOAMMO /1711 HOPMATLHOTO (POPMHPOBAHKS TIJIOAOB U CeMsiH. 3aBsI3bIBaHHUE
Y POCT TIJIOZIOB CTUMYJIMPYIOTCSI ayKCMHAaMH, THOOepesiiHaMy ¥ IUTOKUHUHAMU, BbIZIe/IsieMbIMU
ceMsIrnoukamy uiu ceMeHamu. Co3peBaHMe U OMajieHHe TUI0/I0B, a TaKKe JIMCTbeB BbI3bIBAKOTCS
3TUeHOM W abcru3oBoW KUACIOTOM. CTpeccoBble BO3/€MCTBUSI HAa pACTEHUs BbI3BIBAIOT
yBeJMueHre KOIMYeCTBa 3TU/IeHa, a BOAHbBIN AedUIuT — abCL30BOM KUCIOTHI. LIUTOKMHNHEI,
rubbepe/sIiHbl M, B psifie CaydaeB, STHIE€H CIOCOOCTBYIOT TMpOpPACTaHUIO CeMsiH MHOTMX



pacTeHUM W TIOBBIIAIOT MX BCXOXeCTb. OIyX0/u pacTeHWd, BbI3BaHHbIE HEKOTOPLIMU
MaTOTeHHbBIMA  MHWKpoopraHusMamu  (Agrobacterium tumefaciens u 7p.), 00ycC/IOBIeHBI
aHOMAaJIbHO BBICOKMMM KOHIL[@HTPALMSMUA ayKCMHOB U LIUTOKWHWHOB, TPOJYLIUPYEMbIMU
raToreHamH.

2. Buramunpbl. Knaccudukanus. 3HauyeHue.

ButamMuHbl — HU3KOMOJIEKY/IsSIpHbIE, pa3HOOOpa3Hbie IO XUMHUECKOMY CTPOEHHI0
OpraHvyecKyde BellleCTBa, [IPMHMMAOIUEe YyyaCTHe BO MHOTMX peakLUsX K/IeTOUHOI'O
MeTtabomm3mMa. B omivunve OT 06e/kKOB, >XKMUPOB W YI7IeBOAOB BUTaMHUHBI 1- He SIBJSOTCS
CTPYKTYPHBIMU KOMITOHEHTaMH KJIeTKH; 2 - He UCT0JIb3YIOTCSl B KaueCTBe UCTOYHMKA SHEePTUH.

BOBIIMHCTBO BUTaMUMHOB He CHUHTE3UPYIOTCS B OpraHU3Me 4ejioBeKa U >KUBOTHBIX, HO
HEKOTOpble CHUHTe3UPYHOTCS MUKPO(MJIOpOM KUIlleYHMKA W TKAaHAMA B MUHUMAaJIbHBIX
KOJINYeCTBax, MO3TOMY OCHOBHBIM WMCTOYHUMKOM BUTAaMHUHOB SIB/ISeTCS Nulla. BuTtamuHbl —
Bell[eCTBa HECTOWKHe, OHU JIeTKO pa3pyllalTCsl BbICOKOW TeMIlepaTypoH, JelCTBUeM CUIbHBIX
TU/IPOKCU/IOB, KUCIOPOJOM BO3/yXa, IOHU3UPYIOLIMMHU U3TyUeHUsIMU U IPYTUMU (PaKTOpamH.

BurtamuHbl ObUTH OTKPBITHI B KOHLIe XIX cTosieTus 61arogapst pabotaM pyCcCKUX YUeHbIX
H.M. Jlynuna u B.B. TlamyTvHa, BriepBble MOKa3aBIIMX HEOOXOAWMOCTh il TIOJTHOLIEHHOTO
MUTaHUs KpoMe OeJTKOB, )KUPOB U YIJIEBO/IOB ellje KaKUX-TO Hen3BeCTHbIX BelriecTB. H.U. JIlyHuH
TPOBeJI SKCIIePUMEHT Ha 2 rpymnrax MbIllei, OJHY U3 KOTOPbIX OH KOPMWJI LieJTbHBIM MOJIOKOM, a
IPYTyI0 — CMecbl0 U3 0e/KOB, XUPOB W YIJIEBOJOB MOJIOKAa. BTopas rpymma Mbiiied crana
GoseTb, OTCTaBaTh B POCTe U pa3BuTud. B 1912 roay nosbckuii yuensiii Kozemup ®yHK, usyuast
KOMIIOHEHTHI, BXO/SIIHe B COCTaB ILeyXy prca U TpejoXpaHsitoiiue oT 6one3Hu 6epu-bepu, u
rosiarasi, YTo B UX COCTaB [JO/DKHbI BXOZUTh aMHHHbIe PYIIIUPOBKU, MPEJ/I0KAI Ha3BaTb 3TU
Her3BeCTHbIe BellleCTBa BUTaMUHAMM, T.e. aMUHaMH JKU3HU.

[To XxuMHYeCKOMy CTPOEHHIO BUTAMHHBI [lefiST Ha BUTaMUHbI anudaThyeckoro psija,
al[MK/IMUeCKOro psila, apoMaTUueckoro psija, reTepoLUKanueckoro psjga. I[lo ¢wusuko-
XUMHUYECKUM CBOMCTBAaM BUTAaMUHbI pa3/ie/isilOT Ha [iBe TPYIIbl: BUTAMUHBI, paCTBOPUMbIE B
JKApax (/MMOBUTaMUHBI), U BUTaMHUHBI, PaCTBOpPUMbIe B BOJe (TMAPOBUTaMUHbI). BuUTaMUHBI
NIPUHATO 0003HauaTh OO/MbIIMMKM OyKBamM JlaTMHCKOrO andasuta (A, D, E, B1, B2 u 1. 1.), a
Takke 10 Oose3Hd (KOTOPYHO W3/I€UMBAET JaHHBIM BUTAaMHMH) C TIpUOABKOH «aHTH»
(aHTHKCepo(TabMUUYECKUH, aHTUPAaXUTHbIN, aHTUHEBPUTHBIA U T. [.) WIK M0 XUMUUECKOMY
(ycsioBHOMY) Ha3BaHHIO (PeTHHOJI, Kajbiudeposa, 6UOTUH, acCKOpOMHOBasi KMCI0Ta U T. [.). K
rpynmne >KUPOpacTBOPMMBIX BUTaMUHOB oOTHocATcs ButamuHel A, D, E, K u F, a
BozlopacTBopuMbiM — B1, B2, B3, B5, B6, Bc, B12, C, P, H. K rpymnme BUTaMHUHOTO00HBIX
BeIIeCTB OTHOCATCSI XO/IMH, WHO3UT, BUTaMuHbI B13, B15 yOUXUHOH U Jp.

3. Knaccudukanus 6enkoB. CTpyKTypa 1 QyHKIMH 0€/IKOB.

benky, wnu npoTenHbl (B T1epeBOle C Tpeueckoro O3HayaeT «IepBble», WU
«Ba)KHEUIIMe»), MPUCYTCTBYIOT BO BCeX KaeTKax. Ha ux o/t y )KUBOTHBIX MPUXOJUTCS OKOJIO
TIOJIOBUHBI CYyXOU Macchl, y pacteHuit — 20-35 %. B 6enkax maccoBasi 107151 yT/iepofia B CpeiHeM
cocrasiisteT ~ 50 %, Bogopoza ~ 7 %, kuciopoza ~ 23 %, asora ~ 16 %, ceppl ~ 1 — 3 %. B ux
COCTaBe TaKKe BCTPEYAKTCA U pyryue XUMUYeCcKre 3/1eMeHThI.

Benku — Hanbosiee MHOTOUKC/IEHHbIE U UCK/TFOUMTETbHO MHOT00OpasHble 1o (PyHKIUSIM
MaKpOMOJIeKYJIbl, WUrparoliye (QyHJaMeHTaJbHYH0 poOJib B (DOPMHUPOBAHUM M TMOAJ€P’KaHUU
CTPYKTYDPbI U (PYHKLMI XUBbIX opraHu3MoB. C 6e/ikaMu B )KMBOM OpraHu3Me CBsi3aHbl TaKve
Ouosiornyeckre TIPOLieCChl, KaK POCT, JlefieHre, pa3MHO)KeHHe U pa3BUTHe KJIeTOK, peain3aius



HaC/Ie[ICTBEHHON WH(OpPMalMK, MbIlIeUHble COKpAIlleHUs, HepBHasi [JesTelbHOCTb, OOMeH
BEIIIeCTB U T.JI.

Benku — 3mo 8bICOKOMO/EKY/sipHble OUONOAUMEpbl, CMPYKMYPHYI0 OCHOBY KOMOPbIX
cocmae/som noaunenmuoHble yenu, cocmosiyjue U3 dMUHOKUC/AOMHbBIX OCMAMKO8, C853aHHbIX
opye ¢ Opy2om nenmuoHoll ces3blo. [Tpu ux ruzpponrse 06pa3yroTCs aMUHOKHUCIOTHL. B cocTaBe
0eNKOB BCTPEYAIOTCS ABAJLATh CTAaHJAPTHBIX AaMHHOKHUC/IOT. [l KaKAOW CTaHJApTHOU
AMUHOKMC/IOTBI CYIL[eCTBYeT TeHEeTHUeCKWM KO/, TP TMOMOLIM KOTOPOro B TeHaX 3amnucaHa
uHpopMalusa o KoaupyemMoM Oenke. Kpome aBafliaTé CTaHJAPTHBIX aMHUHOKHCJIOT, B COCTaBe
Oefka BCTpeuarTCss W ApPYrve aMUHOKUC/IOTBHI, OHU 00pa3yroTCs B pe3y/bTaTe MOAM(UKALIN
CTaHJAPTHBIX aMUHOKHCJ/IOT, ITOCJ/Ie TOTO Kak IMoc/aefHHe ObLTH BK/FOUEHBI B COCTAB MOJIEKYJIbI
Oenka. Hampumep, B cocraBe Oenka KojulareHa COJIEPXKUTCS 5-TUAPOKCHINA3WH, KOTOPBIH
obpa3yeTcst B pe3y/bTaTe MOAUMDUKALIN CTaHAAPTHONH aMUHOKHMC/IOTBI JIM3UHA:

KpoMe aMHHOKHC/IOTHBIX OCTaTKOB, B COCTaB O€/JIKOB MOTYT BXOJUTb U JpyTUe
KOMITOHEHTbI: MOHbI METa/UIOB, YI/IEBOJbl, JIMMIMIbl, HYK/JIE€UHOBbIE KHUCJIOTBI W AP.
MHoroo6pa3vie 0esKOB OIpeZe/sieTCsl He TOJLKO MX KaueCTBEHHBIM COCTaBOM, HO M UKMCJIOM
AMUHOKMC/IOTHBIX OCTaTKOB, W TIPEXK/€ BCEro TOPSAJAKOM WX UEepeJioBaHHS B MOJIEKYJIE.
[ToTeHLMaIBHO pa3HOOOpasue 6e/IKOB Oe3rpaHUyHoO.

MeXxy aMUHOKHC/IOTHBIMHM OCTaTKaMHd B MOJIeKyJie Oeflka CYIeCTBYIOT pa3/MuHbIe
XUMUUYECKHe B3aUMOZIEHCTBUS, 3TO — KOBaJIeHTHbIE, HOHHBIE, BOZOPO/HbIE CBSI3U, TUAPO(OOHbIe
B3aMMO/IeHCTBHSI, BaH-/I€P-Baa/lbCOBbI CUJIBI.

ITo BbIMO/MHAEMBbIM GYHKLIMAM O€/IKU MOXXHO pa3Zie/IuTh Ha CTPYKTYpHbIE, MUTATe/TbHbIe
W 3aracHble 0Oe/KM, COKpaTHTe/lbHble, TpPAHCIIOPTHbIE, KaTaJUTUUECKUe, 3allUTHbIE,
peLIeNTOpPHbIE, PETYJ/ISATOPHBIE U [P.

4. HeobxoauMble pacTeHHI0 MUKPO- U MAaKpP03/IEMEHTbI, X YCBOsieMble COeANHEHUS U

(¢u3zuo0rNUecKas poJib.

JIto60M XUMMUECKUM 371eMEHT, TPUCYTCTBYIOIIUN B cpelie OOWTaHWS, MOXET ObITh
oOHapy>keH M B pacTeHWH, OJHAKO XWMHUECKUM COCTaB pacTeHus He oToOpakaeT ero
NoTpeOHOCTH B THUTaTebHbIX BellecTBaXx. K Hauamy XX B. ObIJIO BBIICHEHO, UTO ISt
HOPMA/bHOTO PAa3BUTHUS U >KU3HE/EATeTbHOCTH pPaCTUTE/NbHBIX OPraHW3MOB UM He0OXOAWMBbI
ceMb 71eMeHTOB MuHepanbHoro mutanus: N, P, S, K, Ca, Mg u Fe. [To3xe Ob1a ycTaHOB/IeHa
noTpebHOCTL pacTeHUH elrle B TISTH 37eMeHTax: Cu, Mn, Mo, Zn u B. 3T 371eMeHTbl UTparoT
orpe/ie/IeHHYI0 Posib B 0OMeHe BeIeCTB BCeX PACTUTENbHBIX OPraHWU3MOB, U TPU OTCYTCTBUU
OJTHOT'O W3 HUX >KWU3Hb Obl1la ObI HEBO3MOJKHA.

B 1939 r. 6but0 chopMynHMpoBaHO TPOHHOE TpaBUIO ApPHOHA, COTJIACHO KOTOPOMY
3/IeMeHT TIpPU3HaeTCsl He0OXOAUMBIM B Cyuae, ec/ii: 1) pacTeHre 6e3 Hero He MOYKeT 3aKOHUUTh
CBOM >KW3HEHHbIM LMK/I; 2) APYrol 3/ieMeHT He MOXKeT 3aMeHUTh (YHKLMI0 H3yuyaeMOoro
3/ieMeHTa; 3) 3/IeMeHT HeroCpe[CTBEHHO BK/IIOUeH B MeTabo/M3M pacTeHUs.

Ha ocHOBe Ko/iMuecTBEHHOW TIOTPeOHOCTH W COZleP)KaHWSI B PaCTEHHUSIX MUHepasbHbIe
37IeMeHThl TO/pa3/e/isiloT Ha MakpO- U MUKPO3/7eMeHThl. [lhTarenbHble 3/1€MeHThbl, KOTOpbIe
TIOT/IONIAIOTCSL PAaCTeHUsIMU M3 cyOcTpaTa B OOJIBIIMX KOMWYeCTBax (Co/iep>kaHWe WX B 3071e
6omee 0,1-0,01 %), Ha3bIBAIOT MaKpO3/ieMeHTaMH, a HeOOXOAWMble B 3HAUWUTEIbHO MEHbBIIEM
KosmuecTtBe (copepkaHue B 3oje Hwke 0,001 %) — MukposnemeHTamMu. K MakposnemeHTam
otHocsitest K, Ca, Mg, N, P, S, asia ranoduToB B JaHHYIO Tpymiy cienyet gobaeuth Na u Cl. K
MHKpO3/7ieMeHTaM 0THocsATcs Mn, Zn, Cu, B, Mo, Cl. no cBoMM Ko/iMueCcTBeHHbIM [lapaMeTpam B
pactenuu Fe pacrionaraeTcss Ha rpaHvile Makpo- U MHUKPO3/7ieMeHTOB. BozopocissM Heobxoaum



OJIVH WA HECKOJIbKO M3 criefyronmx 3nemeHToB: Co, Si, I, V. HeKOTOpPBIM BBICILIMM PacTeHUSIM
TpebyroTcs Se u Si.

B pacTuTenbHOM — OpraHM3Me — MakKpO3JIeMEHThl  BBIOJNHSKOT — CyOCTpaTHYH U
perynsTopHyto ponb. CyOcTpaTHasi pojib [JAHHBIX 37IeMEHTOB 3aK/IFOYaeTcsi B TOM, UTO OHU
BXO/JIIT B COCTaB OPraHUUECKUX BELIEeCTB, SIBJISIOIIUXCS CTPOMTEBLHBIM MAaTepUaioM KJIeTKH.
Kak coctaBHasi uacth mMeMOpaH, ()eéPMEHTOB, MEPEHOCUMKOB 3JIEKTPOH-TPAHCIOPTHBIX Lierei
doToCHMHTE3a W [IbIXaHWs, anmapata CHHTe3a 0e/ika 3/71eMeHThl MUHepanbHOr0 MHUTAHUs
PEry/IMpYIOT CKOPOCTb OCHOBHBIX (DU3MOIOTHUECKUX U OOXUMUYECKUX TIPOLIECCOB PACTEHUH.

5. ®usmnosoruuyeckue OCHOBBI TPUMEHEHHs PeryjsiTopoB pocra B CeIbCKOM

X035IMICTBe.

B ecrectBeHHBIX OHOLIEHO3aX TIOTJIOLIEHHBbIE W3 TIOYBBI COEJUHEHHWS YaCTHUHO
BO3BpAIlAlOTCS C OMAaBIIMMHU JIMCThSIMUA, BeTKamu, xBoell. C yOpaHHbIM ypoXKaem
CeTbCKOXO035ICTBEHHBIX PACTEHHH TOTJIOIeHHbIe BelljeCTBa M3 MOUBbI YCTPaHsAOTCs. BemnunHa
BbIHOCA MUHEpA/IbHBIX 371€MEHTOB 3aBUCHT OT BHJA PACTeHHs, YPOXKalHOCTH M TOUBEHHO-
KIMMaTUYeCKUX YCI0BUWA. OBOIIHbIE KY/IbTYphl, KapTodesnb, MHOTOMEeTHHWE TPaBbl BBIHOCST
OoJibIlIe 371eMEHTOB MTUTAHUSI, UeM 3ePHOBBIE.

[nis  mipefoTBpallieHUs] MCTOLLEHUS] TOYBbI M TIOMy4YeHUsI BBICOKHMX YpOXKaeB
CeTbCKOXO035TUCTBEHHBIX KYJ/IbTYD He00X0uMOo BHeceHHe yaoOpeHui. ComocTaBsist KOJTMUeCTBO
3/IEeMEHTOB B TIOUBe M PaCTeHUM C BeMUMHOW ypoxkas, FO. JIubux cdhopmysiupoBan 3akoH
MHUHMMYyMa WM 3aKOH OrpaHUuUMBaroIKX (pakTopoB. CoryiacHO 3TOMY 3aKOHY, BeJIMUMHA YPOsKasi
3aBUCUT OT KO/JMYeCTBa TOTO 37eMeHTa, KOTOPbI HaxOAWTCS B TIOUYBE B OTHOCUTETHHOM
MHUHHMYMe. YBe/lrnueHHe CO/epKaHusi 3TOr0 37eMeHTa B TOYBe 3a CUeT BHeCeHUs yAo0peHuit
OyzeT NpuUBOAUTEL K BO3PACTaHUIO YPOXKasi [0 TeX 0P, M0Ka B MUHUMYMe He OKa)KeTCsl Apyroi
y/eMeHT. [lo3ke ObUIO yCTAHOBMIEHO Ha/lWuMe Y pacTeHU KPUTHUECKUX TI1epUOJi0B II0
OTHOIIEHUIO K TOMY WJIM UHOMY MUHEpaJbHOMY 3/IEMEHTY, TO eCTh Iephoziax 0osee BBICOKOM
YyBCTBUTELHOCTU DPAaCTeHWW K HeJOCTaTKy S3TOr0 3jieMeHTa Ha Ompejie/ieHHbIX 3STarnax
OHTOTreHe3a. JTO M03BOJIsieT pery/iupoBaTh COOTHOLIIEHHe TTUTaTe/IbHbIX BEL[eCTB B 3aBUCHMOCTH
oT (a3bl pa3BUTUS U YCIOBUM cpefbl. Tak, M3BeCTHO, UTO B OCEHHHUU Mepuoj [/isi O3UMBIX
KyJIbTYP HE PeKOMEeH/IyeTCsl BHOCUTh a30THbBIE YZAOOpeHHs, TaK Kak OHM YCU/IMBAIOT POCTOBBIE
TIPOLIeCChI, CHIDKasi YCTOMUMBOCTb pacTeHWi. B oceHHMI mepuoj, HaZlo TIPOBOJUTDH MOJKOPMKH
dhocdhopom u KanueM, a BeCHOM a30TOM.

C nomorpio yj00peHni MOXKHO pery/vpoBaTh He TOJIBKO BeMWYMHY ypo)Kasi, HO U ero
KayecTBO. Tak, A1 MOTy4YeHus 3epHa TILIEeHHUI[bl C BBICOKUM COJiep>KaHreM Oesika HaZj0 BHOCHTb
a30THBIE yAOOpeHusi, a AJisi TIOJy4YeHWs TIPOJYKTOB C BBICOKMM COZEp)KaHWeM Kpaxmasa
(HampuMep, 3epHa MMBOBAPEHHOTO STUMeHsI WM KiayOHM KapTodesisi) HeoOxoaumel ¢ochop u
Kamvii. BHekopHeBasi mnoakopMmka ¢ochopom He3afonro o YOOpPKM yCUIMBaeT OTTOK
aCCUMUJISITOB W3 JIMCTbeB CaxapHOW CBeK/bl K KODHeI/IoZaM U TeM CaMbiM yBeJWYMBaeT ee
CaxapuCTOCTb.

Cucrtema yzsoOpeHMI — 3TO TporpamMma TNpUMeHeHHUsl yZAOoOpeHWid B CeBOOOOpOTe C yueTom
pacTeHUI-TIpeAIIeCTBEHHHUKOB, TIOOPOAMS TTOYBbI, KITMMAaTHUECKUX YC/IOBHUM, OMOIOrHYeCcKrX
0co0eHHOCTEeM pacTeHWi, COCTaBa W CBOMCTB yAobOpenuii. Cucrema ynoOpeHuMil co3zaercs
yueToM KpYyroBOpOTa BellleCTB M uX OanaHca B 3emsefendd. banmaHC MuTaTenbHBIX BelecTB
YUUTBIBaeT MOCTYIJIEHHe UX B TOUBY C YA0OpeHUsiMM, CyMMapHbIi pacxos Ha (opMUpOBaHUe
yPO’KaeB U HeMpOJAYKTHBHbIE TMOTepu B rouBe. Heobxoaumoe yciioBue (QyHKIMOHUPOBAHUS



cUCTeMbl yA00peHUi — 3TO TpeAoTBpallleHre 3arpsi3HeHusT OKpY»Karollieil cpe/ibl BHOCUMBIMU B
MOYBY XMMUUECKUMU COeIMHEHUSIMU.
6. YryeBojbl pacTeHuil. XUMHUeCcKOe CTpOeHHUe, cofep)kaHue U (yHKIUM OTAe/TbHBIX
rpyIiL.

Eme B gpeBHMe BpeMeHa 4e/i0BeueCTBO IO3HAKOMWIOCH C YIVIEBOJAAMU M HAyudu/I0Ch
WICTI0/Ib30BaTh UX B CBOEW MOBCEJHEBHOM >KW3HU. XJIOMOK, JieH, /peBecrHa, Kpaxmas, Me[,
TPOCTHUKOBBIM caxap — 3TO BCETO0 JIMIIb HEKOTOPbIe U3 YIJIeBO/0B, ChIrPaBIlMe BaXKHYIO POJb B
pa3BUTHe IMBWIM3AL[MU. YTJEeBOAbl OTHOCATCS K UWC/Iy Haubosiee pacrpoCTpaHeHHBIX B
TIpUpO/ie OpraHu4ecKux coefrHeHud. OHM SIBSIIOTCS. HEOTheM/IEMbIMU KOMITOHEHTaMH KJIeTOK
MoOBIX OpPraHW3MOB, B TOM 4YHc/ie OaKTepui, paCTeHWM M >KUBOTHBIX. B pacTeHHsX Ha [I0JI0
yrieBogoB nipuxogutcst 80 — 90 % cyxou Macchl, y KMBOTHBIX — OKOJ1I0 2 % Macchl Tena. Mx
CMHTE3 W3 VYIJIEKWCIOrO0 Ta3a W BOJAbI OCYLIEeCTB/SIeTCS 3€eJeHbIMU pacTeHUsMH C
WCI0/Ib30BaHWEM YHEPTUM COTHEUHOT0 cBeTa (OTOCUHTE3).

Bce u3BecTHble yrieBoAbl MOXKHO TOZpa3Ze/uTh Ha /Be OOJbIIMe TPYIIIbI — MPOCThIe
YIJIEBOZbI U C/IOXKHBIe  yryieBoAbl. OTAenbHYIHO TPYMIY COCTaB/SIOT —YIJIEBOACOZep Kallye
CMelllaHHble  TIO/IMMephbl,  HamnpuMep, [JIMKOMPOTEUHbl —  KOMIUIEKC ~ C  MOJIeKYJIou
OenKa, TIMKOJIATTH/IbI — KOMILIEKC C JIUTTU/IOM, U JIp.

[TpocTeie YTJIEBObI (MoOHOCaxapuzpl, 15017 MOHO3bI) SIBJISIFOTCS
TIOJIUTU/IPOKCUKAPOOHUTIEHBIMU COeTUHEHUSIMU, He CITIOCOOHBIMU TIPH THAPO/M3e 00pa30BbIBaTh
Gosiee TIpOCTHIe YI/IeBOAHbBIE MOJIEKY/Tbl. EC/TM MOHOCAaxXapH/bl COZlepKaT albJeruiHy0 TPYIIY,
TO OHU OTHOCSITCS K KJIAaCCy anblo3 (anbJeruioCUpTOB), €C/IM KeTOHHYK — K K/acCy KeTo3
(keTocriupToB). B 3aBHCMMOCTU OT umMc/a YrepoJHBIX aTOMOB B MOJeKyJ/le MOHOCaxapH/oB
pasninuatoT Tpuo3sl (C3), TeTpo3sl (C4), neHtossl (C5), rekcossl (C6) U T.1.

CnoxkHble yriaeBopbl (MoJMCaxapybl, WX TIOJM03bI) TPeCTaBJISIOT COO0M TO/MMepHI,
TIOCTPOEHHbIe U3 0CTAaTKOB MOHOCaxapuzioB. OHM MpH TUAPOJK3e 00pa3yIoT MPOCThIe YT/IeBO/bI.
B 3aBUCMMOCTM OT CTerleHW TMOJUMepU3alMU MX TMO/pa3fessiioT Ha HU3KOMOJIEKY/ISIDHbIE
(onurocaxapu/ipl, CTelleHb MOAMMepU3allMd  KOTOPbIX, KakK MpaBuio, MeHbile 10)
Y BBICOKOMOJIEKY/IsIpHbIe. OnmMrocaxapu/ibl — CaxaporoZi00HbIe YTeBO/bl, pAaCTBOPUMBIE B BOJIE
U ClaJiKvie Ha BKyC. VX 1o crmocoOHOCTH BOCCTaHaB/IMBaTh UOHBI MeTannoB (Cu2+, Ag+) aensit
Ha BOCCTaHaB/MBAalOLUe U HeBOCCTaHaB/MBarole. [Tonvcaxapuzibl B 3aBUCHMOCTH OT COCTaBa
MOYKHO TaKXe pa3fleuTb Ha /[Be TPYIbl: TOMOMNOIMCAXapU/ibl U TeTeporiorcaxapy/pbl.
l'oMononucaxapu/ipl  MOCTPOEHbI U3  MOHOCAXapWJHBIX OCTaTKOB OJHOrO TUMa, a
reTeporoarcaxapu/ibl — U3 OCTaTKOB Pa3HbIX MOHOCAXapH/IOB.

Buosornueckue (yHKIMM TO/MCaXapyuJoB BecbMa pa3HOOOpa3HBIL: 3Hepeemuueckas,
CMpYKmMypHas, ONOpHasi, 3awWumHasl, 3anacarowasi, pe2y1ssmopHas (pyHKyuu.

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

JIunuapl TIpeACTaBIsIOT COOOM HEOZHOPOAHYIO TPYIIy XWMHUYECKUX COeQUHEeHHUH,
HEpACTBOPUMBIX B BOJle, HO XOpOIIO pACTBOPUMBIX B HEMOJISIPHBIX ~OPraHUYeCcKUX
pacTBopuTessiX: Xjaopodopme, 3¢wupe, aneroHe, OeH3one W Ap., T.e. OOIMM WX CBOWCTBOM
sBrsieTcst TUAPodoOHOCTL (THAPO — Boza, Gobusi — Gosi3Hb). M3-3a Gosblioro pasHooOpasust
MNAJOB JaTh Oosee TOUHOE orpefiesieHHe UM HEeBO3MOXKHO. JIMMH/b! B OOJIBIIMHCTBE CTyuaeB
SBJISIIOTCSL  CJIOKHBIMM  3(MpaMU  >KUPHBIX KHUCJIOT U KaKOro-jmbo crnmpTa. Beigensior
CleiyroLre KaacChl JIMMUA/OB: TPUALWIT/IMLIEPUHBI, WA JKUPBI, (OCHOTUITU/BI, TUKOIUTIH/IBI,
CTepOU/ibl, BOCKA, TepIeHbl. Pa3/iuMuyaroT [Be KaTeropuu JIMMWJIOB — OMbBUISIEMble |
HeoMbuIsieMble. K OMBIISIEMBIM OTHOCSTCSI BeIeCTBA, COJEprKalliye C/I0)KHOI(UPHYIO CBSI3b



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

TepIieHbl.

Ponb JIMIINZIOB B TIIpoLieCCax >KW3HeAeATe/IbHOCTHU >XMWBBIX OPraHM3MOB HPEBBquaﬁHO

pa3Hoobpa3Ha. K 0CHOBHBIM (DYHKIMSIM JIMTIIOB MOXKHO OTHECTH CJIeJyIOIIe:

1.

CtpykTypHass (yHKuus. JTUNuasl SBASIOTCS KOMIIOHEHTaMH BCeX OHOJIOTHMUeCKUX
MeMOpaH, [0Jisl JIMTTUZOB B COCTaBe MeMOpaHbl MOXKeT M3MeHSIThCsi oT 48 1o 80%. OT
KOJINUeCTBEHHOTO Y KaueCTBEHHOTO COCTaBa JIMTIH/IOB, BXOJAIIMX B COCTaB MeMOpaHbI,
3aBUCSAT CBOHCTBAa W Ouosornueckre (yHKIUHM CaMOil MeMOpaHbl U BXOASIIUX B ee
COCTaB UHTETPa/IbHBIX Oe/IKOB.

JHepreruyeckass (yHkousi. XoTs B KauecTBe WCTOUHHMKA HSHEPrdd B OCHOBHOM
WCTIOB3YIOTCS YT/IEBO/bI, JIUTTU/IBI IB/ISIIOTCS Ooj1ee SHeproeMKUMU. [1pu okucieHnu 1 T
JIMTTU/IOB BBIZIEISIETCST TIOUTH B JBa pasa Oombie sHepruu (38,9 k/K/T), uem mpu
OKHCJIeHUH yTJieBOZAOB. 10 3TOM mpuynHe JUNu/bl (B OCHOBHOM, >KUPbI) TIPeACTABIISIOT
coboii 6osiee KOMITAaKTHYIO (hOpMy XpaHeHHs 3arlacoB, U3 KOTOPBIX MPH HEOOXOAUMOCTH
MO>KHO MOYYUTh 3HAUUTEIbHOE KOJIMUECTBO SHEPTUHU.

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

3amutHaa  QysHkoua. O6mazas  TeM/IOU30/IALMOHHBIMHA  CBOMCTBAMH,  >KUPOBast
MPOK/aZiKa MOXKeT TMpefoXpaHsiTb OPraHU3M OT TeMrepaTypHbIX Bo3aelcTBuii. Kpome
TOrO, MSTKWWA CJIOM >KUpa 3aluilaeT OT MeXaHWUYeCKUX TOBpexJeHuh. Bocka,
MOKPBIBAOIIME JIUCThSI U CTeO/IM paCcTeHUH, TIPeJ0TBPAIIIAl0T U3/UIIIHIO ITOTEPI0 BJIary,
a TakKe 3allUIIalT PacTeHUst OT TIPOHUKHOBEHUS BUPYCOB U OAKTEpHIA.

PerynsaTopHasa ¢yHkumsa. MHOTMe coelWHEHHsl, OTHOCSIIUECS K JIUMKJAM, SIBISHOTCS
peryisaropaMyd — pas/MuHbIX — MpoleccoB. K TakuM  coeUHEHWEM  OTHOCSITCS
YKUPOPACTBOPUMbIE BUTAMUHbI, CTEPOU/IHbIE TOPMOHBI.

OITK-5.Cnioco0eH K y4aCTHIO B MPOBEJJ€HUH YKCIIEPUMEHTA/TbHbIX UCC/IEJ0BAHUI B

npo¢ecCHOHA/ILHOH /IeSiITe/IbHOCTH

3adaHus 3aKpbimo20 muna:
Bblbepume 00uH npasuibHbIll 6ApUAHM

3alTHOe BellleCTBO, HaKall/IMBaloIieecss BO BpeMs 3aCyXH pacTeHui

JKUPBI
BUTaMUHbI
+IIPO/IMH
METUOHUH

Mopo030CTOHKOCTH - 3T0

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

BemecTBa, HCNI0/1B3YOLIMECS A1 00PBOBI C M0/IeETaHHEM

+peTapAaHThl
JehoMaHThbI
LUTOKUHWHBI
repOUI/IBI



3adaHusi omKpbimozo muna:

1. Yto Takoe pacTMTe/IbHas [UAarHOCTMKA MHHepa/JbHOro nuraHusa? Ha3zoBute ee

BHU/bI

PacturenbHass [AMAarHOCTMKA BK/IIOUAeT BU3YaIbHYH) U XUMHYECKYH (TKaHEBYH U
JTUCTOBYI0). Bu3yanbHasi JUarHoCTHUKa — ompeziesieHre 00ecreueHHOCTH PaCTeHUH T10 BHEITHUM
npusHakaM. I[Ipy HecbGalaHCMPOBAHHOM TIUTAaHWM WM [IJIUTEJIbHOM HeZOoCTaTKe J1060ro
MTUTATe/ILHOTO 37IeMeHTa XO0J MeTa0Oo/MUecKuX TIPOI[eCCOB B TKAaHSIX pacTeHWs TITyOOKO
HapylaeTcs. JTO CKa3blBaeTCsi Ha HWHTEHCHMBHOCTM pOCTAa W Pa3BUTHS, COIPOBOXKAAETCS
MOpP(0/IOTUUeCKUMH W aHATOMMYEeCKMMH HW3MeHeHUsSIMU C XapaKTepHbIMM BHEIIHUMU
MPOSIBJIEHUSIMA Ha JIUCTbAX W [IPYTMX OpraHax, a y IUIOJIOBbIX W SITOAHBIX Ky/JbTYp — W Ha
reHepaTUBHBIX OpraHax (M1oz4ax).

[nsa Gosilee TOUYHOTO OIpe/ie/IeHUsT 00eCTIeUeHHOCTU pacTeHUM 3/IeMeHTaMH TTUTaHUS
TPUMEHSIOTCSI TKaHeBasi M JIMCTOBasi AMArHOCTUKU. TKaHeBasi OCHOBaHAa Ha OMpeje/eHur
HeopraHuueckux (opM coeUHEHWM 3/IeMEHTOB THUTAHUS B COKe WM BBITSDKKE M3 TKaHei
pacTeHul. JIMCTOBasi [UAarHOCTUKA BK/IFOYAeT OIpejie/ieHHe Ba/lOBOTO COJeP)KaHUs 3/IeMeHTOB
MUATaHWS B pa3/IMUHbIX OpraHax pacTeHWM. Ha OCHOBaHMM MHOTOUYMC/IEHHBIX T10JIEBBIX
WCC/IeJOBaHUM yCTaHOBJ/IEHbI ONTUMaJIbHbIEe YDOBHU BajlOBOTO COZiePKaHUsI 371eMEeHTOB MUTaHUs
B OTJeJIbHBIX OpraHaxX pacTeHus, KOTOpble o0ecrieurBaroT (HOPMHUPOBaHUE BLICOKHUX YPO’KaeB
XOpOIIero KauecTsa.

2. Tloneranue pacreHuii. [IpyUUHBI MO/IEraHMs.

3HauMuTebHBIM YIepO ypOXKaWHOCTH CeTbCKOXO3SIMCTBEHHBIX W OCOOEHHO 3€PHOBBIX
KYJIbTYp HaHOCUT ToJieraHue. B oTenbHbIe To/ibl CyMMapHbIe MTOTePU 3epHa COCTaBJISIIOT OKOJIO
25-30%.

[Toneranve y pacTeHWM BO3HWMKAaeT MNPU HApPyLIEeHUWM COOTHOLIEHUSI MeXJy MacCou
Ha/I3eMHOM YaCTU PacTeHHs U MPOYHOCTHIO HIDKHEH YacTu CTe0sis, BRI3BAHHOTO HEeJJOCTaTOYHbIM
yTOJIIeHreM COJIOMHUHBI U CTabbIM Pa3BUTHEM B HEll MeXaHUUYeCKUX 3/IeMEHTOB.

[Toneranuvie MOTyT UHYLIMUPOBaTh pa3/ivuHble (aKTOPbI BHELLIHEel Cpe/bl.

3acyujeHHble noceebl. TIpy 3aryieHHbIX TMOCeBaxX TMPOUCXOJUT BBITATHBaHWe CTeOsis U
Helopa3BUTHE MeXaHUUeCKUX TKaHeH.

H36bimouHoe 8HeceHue a30MHbIX yOOoOpeHull U upe3mepHblli noaus. B TakMX yC/IOBHUSIX
pacTeHUs] CUJIbHO KYCTSTCSA U Pa3BUBAIOT OOJBIIYIO JIMCTOBYIO MOBEPXHOCTh. OTO TPUBOJAUT K
B3aMHOMY 3aTeHEeHMIO, a, C/Ie[jl0BaTe/IbHO, U K CHI)KEHUIO (POTOCHMHTe3a. Y MeHbllIeHre KOorue-
CTBa yT/IeBOZIOB TOPMO3UT 0Opa3oBaHie MeXaHUUeCKUX 3JIeMeHTOB B paCTeHHUHU.

CuibHblill 8emep ¢ 00x%#cO0eM. YBNaKHSSI U YTSDKEJssT KOJIOC, CUIbHBIA BeTep C JJOXKIeM
BbI3bIBaeT I0JieraHue pacTeHUi.

3. Uro Takoe spoBHU3aLis PacTeHHl.

Y psifia pacTeHMM Iepexoj K 3Tamy 3pejioCTH MPOMCXOAUT JIMILb TOC/Ie BO3[elCTBUS
TIOHV)KEHHBIX TeMriepaTyp - sipoBu3aluu. K TakMM pacTeHHsIM OTHOCSITCSI 03UMble, JBY/IeTHUKA
¥ ABypyuku. OOIMM [is 9TUX pacTeHUM SBIsSeTCs TO, UYTO WX OHTOreHe3 CBsi3aH C
1epe3uMOBKOM.



B ecTecTBeHHBIX yC/IOBUSX IPU OCEHHEM I0CeBe O3HMMble pacTeHUs (POXKb, MILIEHMIIA,
S’lUMEHb) [IO/IBEPratoTCsl JIIMTEIbBHOMY B/MSIHUIO TIOHVDKEHHBIX TeMIlepaTtyp, IIocje 4ero
HOPMaJIbHO BBIKOJIAIIMBAIOTCSl. IMEHHO 3Ta 0COOEHHOCTh O3MMBIX T03BOJISIET UM TIEPEHOCHTH
3uMHHe ycnoBusd. Okasanoch, UTO eC/Id TMOJBEPrHYTh [eMCTBUIO IOHM)KEHHOM TeMIlepaTypbl
HaK/IIOHYBLIMECS CeMeHa, OHU IepexofsaT K BbIKOJALIMBAHWIO W IIPU BeCeHHeM II0CeBe.
[iByneTHUe pacTeHusi, HampyMep KallycTa, IPOXOJAT SIPOBU3aLjMI0 TOJIBKO IPU HaJIW4YUU
JIUCTBEB.

4. KinetouHble 0CHOBBI pocTa. Pa3bl pocTa KJIeToK.

Poct - 93TO0 mpoiecc HOBOOOpa3oBaHMSI 37eMEHTOB CTPYKTyphl oOpraHu3ma. Ilof
3/IEeMeHTaMH CTPYKTYpbl HeoOXOJUMO TIOHUMAaTb OpraHbl, K/IeTKWU, OpraHe/Ulbl KJIEeTOK,
MaKpOMOJieKyJibl. OOBIUHO POCT COTIPOBOJK/AAETCSI YBeTMUeHHEM MacChl M Pa3MePOB pacTeHMUsI.

B oT/muvie OT >KMBOTHBIX OPraHU3MOB PACTeHUsl PacTyT B TeueHWe BCell CBOel >KW3HU,
o0pa3ysi HOBble K/IeTKH, TKaHW W OpraHbl, MPUYEM PpaCTyIe 30HbI HaXOJAATCS Ha KOHLe
Kak710T0 cTeb/1s1 U KOPHS paCTeHusl.

OcCHOBO# pocTa OTZAeNbHBIX TKaHel, OPraHOB U BCETO PACTeHUs SIBJISIETCS ieJieHre U POCT
MepHUCTeMaTHUeCKUX KIeToK. PoCT K/ieTok mnpoucxoaut B Tpu (as3bl: 3MOpUOHAsBHAS,
pacTsbkeHus U AuddepeHLAaIUn.

5. Uro Takoe peyrwmsanusa. Kak mnposBisercsa gepunu 3THX 3/1eMeHTOB Ha
pacTeHHH.

PeyTunusanmsa - T[OBTODHOe  MCIOJIb30BaHMe 31emeHTOB. Ilpu  Hepocratke
PEeYTH/IU3HUPYEMBIX 37IEMEHTOB OHM OTTEKAIOT M3 paHee 00pa30BaBIIMXCS YaCTel pacTeHUS B
MoJiozibie, hopMupytolirecs: opranbl. K peytunusupyembiM 3nemeHTam otHocsTcs N, K, P, Mg.
[TosTOMY MX HEIOCTaTOK TIpeXX/ie U sipue MPOSIB/ISeTCS HA HUKHUX, 3aKOHUMBILINX POCT JIUCTHSIX.

Hepocratok ocrtanbHbix 31emeHToB (Ca, S, Fe u Bcex MHKpO3/IeMEHTOB),
HepeyTUM3UPyeMbIX WIH C/1a00 PeyTUTM3UPYEMbIX, OTPaXKaeTCsl Ha CaMbIX MOJIOZBIX PaCTYIUX
YacTSAX pacTeHus.

Monogple nUCTbSI 3HAUMTENBHO >KenTee, yeM cTapble. OKpacka MOJIOJbIX JIUCTbEB
HallOMUHaeT OKPAacKy JIMCTbeB C [lePeBbeB, CTPAJAIOIIMX OT HejocTaTKa a3ora. IIpu Oonee
OCTPOH HeJJ0OCTaTOUHOCTU OKPACKa CTaphiX JTUCTHEB ObIBAeT OJieiHee, ueM MOKa3aHO Ha PUCYHKe,
Ha MHOTUX W3 HUX CPeJIHsIsl )KUJIKa JKeJITeerT.

Hepocratok ocrtanbHbix 31emMeHTOB (Ca, S, Fe u Bcex MHMKpO3/IeMEHTOB),
HEepPeYTUTM3UPYEMBIX WK C/1a00 peyTUTM3UPYEMBIX, OTPAXKAETCsI Ha CAMBIX MOJIOZBIX PaCTYIUX
yacTsax pacteHusi. Tak, oueHb O/iM3KKe 10 BHELIHEMY BHY XJIOPO3bl TIPM HeIOCTAaTKe a30Ta
TIPOSIBISIFOTCSL Ha JIUCThSIX HIDKHETO sIpyca, a TIPU HEeJOCTAaTKe »kejie3a - B BepxHeM OoJiee
MoJjiofioM sipyce. [ToOypeHre ¥ OTMHpaHHe TKaHel 10 KpasiM JiicTa (KpaeBOW OKOT) TIpU He-
JoCTaTKe Kanust HaO/mojaeTcst CHavasia Ha 0osiee CTapbIxX JIMCThSIX, a TIPU HeJOCTaTKe KasbLvs -
Ha MOJIOJBIX.

6. Ha3soBuTe nyTH NOCTyI/ICHHA 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.
OOI1iasi TOBEPXHOCTh KOPHEH B COTHU Pa3 MPEBOCXOAUT TOBEPXHOCTh HAJ3€MHOU CHUCTEMBI. Y
B3POCJIBIX TJIOZIOBBIX [I€PEBHEB MMPOTSHKEHHOCTh KOPHEBOW CUCTEMBI M3MEpPSIETCS [eCSATKaMU
KWJIOMETPOB, TMPUUeM MPUMEPHO TIOJIOBHHA ee TIPe/ICTaB/IeHa COCYLUMUA KOPHSIMU JJTUHOM /10 5



MM. [I70THOCTH KOpHel B TaxOTHOM CJIOe COCTaB/sseT Yy Pa3HbIX CelIbCKOXO35HCTBEHHbIX
Ky/eTyp 0T 0,3 10 5 cM Ha 1 cm® MouBbL

[NornomieHHast BoJja NiepeBUraeTcsi 1o paJuycy KOPHsI OT KOPHEBBIX BOJIOCKOB /J0 COCY/I0B
LeHTPa/JIbHOTO LIW/IMH/PA U 3aTeM MOAHUMaeTCs B HaJj3eMHble opraHbl. Cuja, C KOTOPOi KOpeHb
HarHeTaeT BOJy, Ha3bIBaeTCsl KOPHEBbIM Od8/1eHUEM.

[pyrum mposiBjieHeM KODHEBOTO JlaBlieHWsl SIB/ISeTCS 2ymmayusi, T. €. BbifesieHue
Kare/JbHOXXUAKOW BJard JIMCThSIMU B YCJIOBUSIX 3aTPy/HEHHOTO ucriapeHus. Hampumep, B
paHHHe yTPeHHHWe uachl MPU BLICOKOW BIa)KHOCTH BO3ZyXa XOPOLIO TYTTHUPYIOT 3eMJISTHHKaA,
po3a, kapTodenb, 37aKOBble KYJIbTYpbl. Karesbkyu TyTTalMOHHOW >KUAKOCTH He CITyTaellb C
pOCOH, IOTOMY UTO OHM HaxOZSTCS B OTpe/ie/IeHHbIX MeCTax BbIX0Za I'M/jaTO/IOB.

KopHeBoe fjaBneHne urpaet BaKHYH pOJb B MOJHSATUM BOZBI M0 PacTEeHWIO BeCHOH [0
pacIlyCcKaHusl JTMCTheB, a TakKKe B HOUHbIE UacChl, KOT/lA JUKBUJUDPYETCS BOJHBIN [edULInT,
CO3/JaI0LMICS B TeUeHHE JHSI.

KopHeBoe faBneHHe Ha3bIBAIOT HUMCHUM KOHUYe8blM Oguzamesnem 600HO20 mokd. OueHb
Ba)XHO MMETh B BU[Y, UTO €T0 [esiTeJIbHOCTh OCYILeCTB/ISIeTCS C 3aTPaTOM SHEPruU AbIXaHUS
KOpHel U CBsi3aHa C (POTOCHHTE30M, IMOCTABJISIOIIMM YT/IeBO/IbI B KaueCTBe JbIXaTeJbHbIX Cy0-
CTpaToB, W TPaHCINHUpalell (BepXHUW JBUraTe/ib BOJHOTO TOKA). DTy B3aUMOCBS3b IPOLIECCOB
JKU3He/lesATeIbHOCTH MOXKHO TPe/ICTaBUTh CIeJYIOLei CXeMOil.

7. Pa3mepsbl U 3HaYeHUE TPAHCIUPALIUM.

B ocHoBe TpaHCMpaLUY JIeXKUT (PU3HOIOTHUECKH MPOLeCC UCTapeHusl, POUCXOASIINI
B pe3y/ibTaTe KOHTAaKTOB Ha3eMHbIX OPraHOB PacTeHHs C He HAChILLIeHHOUW BOZ0M aTMOC(epoil.

[MpucacekiBaroijasg Cuia TpPaHCIMPALMK SIB/ISIETCS 8EPXHUM KOHUYeBbIM Osu2amesnem
800HO20 MOKA, 00eCTeurBalOIMM TPAHCIIOPT BOZBI U PAaCTBOPEHHBIX B HEM MUHEPAIbHBIX U
OpraHWYeCKUX BeIeCTB. BepxHWl [BUraTtesib sABASETCA 0ojiee MOIIHBIM, YeM KOpPHEBOe
JlaBjieHre, U MCI0JIb3yeT [apoBYHO [Jii pacTeHusi SHeprut0 - sHepruto CosHLIA. DTUM OH
BbITOZIHO OT/IMUAeTCsl OT KOPHEBOT'O [laB/IeHUs], UCTIO/Ib3YIOLero SHePrHi0 [IbIXaHUsl paCTeHU.
KoHIIeBble gBUTATEM B3aMMOCBSI3aHbI U 00eCTieurBalOT HelpephIBHBIN BOCXOSAIINA TOK BOJbI
T0 COCy/laM KCH/IeMbl K UCTapsOIIUM ITOBEPXHOCTSIM KJ/IeTOK JIMCTa.

3HaueHWe TpPaHCMUpALMKA 3aK/I4yaeTcs U B TOM, UTO MCIapeHue BOJbl TOHW)KaeT
TemriepaTypy JMCTa M 3aliyiljaeT ero OT TeperpeBa. 3a CueT TPaHCIMPALMM CO3/aeTCs
HEKOTOpasi HeJIOHACKII[eHHOCTb KIeTOK BO/OM, uTOo obecrieurBaeT ONTHUMAasbHbIe YCIOBUS /s
TIPOLIECCOB JKU3He/IesATeIbHOCTH, TJIOZIOHOLLIEHHsI U CO3PeBaHusI TUI0/I0B.

OpHoli W3 BaKHEUIIMX XapaKTePUCTUK TIpoIiecca  sIBJISIeTCS  UHMEHCUBHOCMb
mpaHcnupayuu - KOJIMYeCTBO BO/bl, UCTIapsieMOe pacTeHUeM C eJMHULbI JIMCTOBOM TTOBEPXHOCTH
B e/JUHULy BpeMeHU. [Ijisi ce/ibCKOXO03sIMCTBEHHbIX pacTeHU YMepeHHON 30Hbl MHTEHCUBHOCTh
TpaHCIMpaL|y coctassieT qaeM 150-2500 mr/(am2-u), Houbto - 10-200 Mr/(gm?-u).

4 TIOPSI/IOK ITPOBEJEHUA IIOBTOPHOU
IMPOMEXYTOUYHON ATTECTAIIN

dopma NpoMeKyTOYHOM aTTecTalyy 0 JUCLIUIIMHE 3a4eT U 5K3aMeH

[ToBTOpHAs MPOMEXXYyTOYHasl aTTeCTaLys M0 AUCLIMIUIMHE POBOAUTCS C MCIO/Ib30BaHHEM
3afIlaHuUM 71 OLleHKH C)OPMHUPOBAHHOCTH KOMIIeTEHL[MI Ha 0a30BOM ypOBHE TI0 BCEM MOZYJISIM,
BXOJAIIMM B CTPYKTYPY JAMCLMIUIMHBI 3a CeMecTp, [0 MTOraM KOTOPOrO CTYZeHT HuMeeT
aKaZleMHUYeCcKylo 3a/l0/DKeHHOCTh B (pOpMe KOMITbIOTePHOT0 TeCTUPOBAHUS.



Tab6mmna 4 — Kpurepun orjeHKH cOpMHUPOBAHHOCTH KOMIIeTeHI{HI

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

KpuTtepuu otieHrBaHus ChOPMUPOBAHHOCTH
KOMIIeTeHLUM (4aCTH KOMITeTeHLIUN )

Ha 6a30BOM ypoBHe

COOTBETCTBYET OLIEeHKE «y/[0BJIETBOPUTEILHO»
50-64% oT MakcuMaIbHOro basia

OIIK-1.CriocobeH peliiaTh TUTIOBbIE 3a/laUu
ripo¢ecCOHaIbHOM /1eATe/IbHOCTH Ha OCHOBE
3HaHWM OCHOBHBIX 3aKOHOB MaTeMaTHUYeCKHUX,
eCTeCTBeHHOHAyUHbIX U
ob1meripoeccoHaNbHBIX JUCLIATIIMH C
rpUMeHeHreM MH(GOpPMaLMOHHO-
KOMMYHUKaL[MOHHBIX TEXHOJIOTUM;
OIIK-5.CriocobeH K yuacTHIO B TIPOBeZIeHUH
9KCIepUMeHTa/IbHbIX UCC/IeZlOBaHUM B
ripo¢ecCOHaNBLHOM /1eATe/IbHOCTH

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

['oTOB K KOOIepaLuu € KoJijieraMu; He COBCEM
TBEpP/IO B/aJieeT MaTepuaioM, TpU OTBeTax
JI0TlyCKaeT MaJioCyIlleCTBeHHbIE MOTPeLIHOCTH
B aHa/IM3e pe3y/bTaTOB, HETOUYHYIO
apryMeHTaL[I0 IPUMeHeHs 3aKOHOB
€CTeCTBeHHOHAYUHbBIX JUCLIAIIIVH.

OIIK-5.

N[-2 ITox pyKOBOACTBOM CIleljiaavcTa
Gosiee BLICOKOM KBa/TM(PUKAL[MH yUaCTBYeT B
TIPOBe/IeHNH SKCIIePUMEeHTa/TbHBIX
WccieloBaHUM B 00/1aCTH arpOHOMUU

ITpu MpoBeIeHNH IKCIIEPUMEHTA/TbHBIX
WCC/IeJOBaHUM TI0/] PYKOBO/ICTBOM
crierascTa 6osee BBICOKOUM KBanm(UKauu
JIOTTyCKaeT OIMOKU

OIIK-5.

N[-1 Wcrione3yer KiacCUueckre U
COBpPEMEeHHbIe MeTO/Ibl UCC/Ie/IOBaHuUS B
arpoOHOMUU

CriocobeH MpUMEHSTh K/laCCUUeCKue 1
COBpeMeHHbIe MeTO/Ibl UCC/Ie/IOBaHUs C
HapylleHueM MeTOIUKU
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