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|'OJ'| va MoanuncaHo undposoi
noanucoto: Onna
% %1 BanepbeBHa  BanepsesHa CmupHosa
3aBe/yto1uii Kadeapoii arpoXuMuu, c P S roraot s
OUOJIOTHH U 3aLLUTHI MWPHOBA ~ 19:19:23 +0300'
CornacoBaHo:
I[pencenaTens MeTOAUUECKON KOMUCCUN Anekceit Mognmcaro wipposor
noanucbio: Anekcen
(baKYJ'IBTETa arp06H3Heca HukonaeBuny Hukonaesnu Copokut
[ata: 2023.06.13 11:29:55
CopokunH +03'00'

ripotokos Ne 4 ot 13 uronsa 2023 roga




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

HavMeHOBaHMe OLIeHOUHBIX CPe/ICTB
No Kontposmpyemebie KonTponvpyemesie TIpyTHe OLieHOUHBIE Cpe/iCTBa
i JUJAKTUUeCKUe eJUHULIbI | KOMIeTeHUMH (Wu TecTsl,
WX YaCTH) KOJI-BO
- BUJ KOJI-BOU
3a/laHu
KyeTka - Kak CTpYKTypHast 3augura 10
1 DyHKI[MOHATbHAs OIK-1 nabopaTopHBIX
1 |eguHMIIA PaCTUTELHOTO 20 paboTt
opraHusma. Konnoksuym. 12
TectupoBaHue
DOTOCHHTE3 — KaK OCHOBA 3ammra 10
) [IPOIYKIIMOHHOTO OIIK-5 20 nabopaTopHBIX
[poiiecca. pabor.
TectupoBaHue.
bIXaHWe pacTeHUHN. 3aiyra 8
OLTK-5 nabopaTopHBIX
3 20 pabor.
TectrpoBaHue.
KosnokBuym 10
BonHbll 00MeH y 3ammra 5
pactenuit. [lornouieHve nabopaTopHBIX
BO/Ibl DACTEHUEM. pabor.
[TpaHcrnivpanus u eé OTIK-5 Perrenve 3azau. 12
4  |peryavpoBaHuUe. 20 TectrpoBaHue.
O PeKTUBHOCTD KosiokBruym
VICT10J/Ib30BaHus BOJIbI
Ce/IbCKOX0351CTBEHHBIMHU
KYy/IbTYPaMH.
KopHeBoe nuraHue 3aiura 7
[DacTeHU. nabopaTopHBIX
c OITK-5 50 pabor,
KowmmsroTepHoe
TeCTUpPOBaHUe. 8
KosokBuym 15
PocT 1 pa3BuTtHe OIIK -1 3aiura 10
6 |pacrenuii. Poct u ero OIIK-5 20 nabopaTopHBIX
peryasius. pabor.




Pemtenue 3amau 2

Pa3BuTHe pacTeHU U HMBY/.3a/laHKe.

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

A aniraiuys v TecTtrpoBaHue

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

OCHOBBI (HOPMHUDPOBAHUS

oXxast
Bcero: 210 155

1 OLIEHOYHBLIE MATEPHAJIbI, HEOBXOJUMBIE /IAOIIEHKN 3HAHUIA,

YMEHUII W HABBIKOB JIEAATEJIBHOCTHUB ITPOIIECCE

MVICIIATL/TUHBI

OCBOEHUA

Mopynb 1.KneTka - Kak CTPYKTYPHas ¥ QYHKIIMOHa/IbHAsA eAMHULIA DACTUTEIbHOI0 OpraHu3Ma.
Ta6mmna 1 — ®opMupyembie KOMIETEHLIUH

Kog 1 HaumeHOBaHre KoMIleTeHLIMM | Kop v HariMeHOBaHWe UHAMKATOpa OneHOYHBIE
JNOCTW>KeHUs] KOMITeTeHLUN MaTepuasbl 1
(uacTu KOMIIeTeHL1N) cpefCTBa
OIIK-1. CrniocobeH pewats | U/-1 [IpoBOAUTMATHOCTHUKY 3awumra
TUTIOBbIE 3a/lauu | MOBPEXAEHUs] PAaCTUTE/IbHOW TKaHU nabopaTopHbIX
Npo(eCCUOHAILHOW  /1eATe/IbHOCTH | 110 YBeIMUEHUIO ee IIPOHULIaeMOCTH. pabot
Ha OCHOBe 3HaHWW OCHOBHBIX | Onpesesnsier JKU3HEeCTocoOHOCTh | TecTrpoBaHue.
3aKOHOB MaTeMaThUYeCKHX, | CeMsiH o oKpalvBaHuio | KonnokBuym.
eCTeCTBeHHOHAayUHbIX Y | LIUTOI/Ia3MBbl.
ob1enpodeccuoHambHBIX
JUACLIUTIIUH C TpYMeHeHreM
VH(OpMaLMOHHO-
KOMMYHHKAI[MOHHBIX T€XHOJIOTHH;
Mopynb 2.D0TOCUHTE3 — KaK OCHOBA MPOAYKIIMOHHOI'O MpoLiecca
Tab6smna 2 — dopMupyembie KOMITETEHI[UH
N-1.13yuyaet XUMUYeCKue | 3alura
CBOMCTBa MTUIMEHTOB JIUCTA nabopaTOpHBIX
[IpoBoaUT KOJIMUECTBEHHOE pabor
OIIK-5.CriocoBen K yuacTiio B orpeiesieHUe Xja0podusia u KowmnbrorepHoe
KapOTHWHA B TKaHIX TeCTUPOBaHUe
TPOBEJIEHUM SKCITEPUMEHTAIbHBIX .
. CeMbCKOXO35IMCTBEHHbBIX U
VICC/IeIOBaHUU B
. JIeKOPATUBHBIX KY/IbTYP
npodeccroHaIbHOM /1eATeTbHOCTH
N 1-2.0mpepensseT UHTEHCUBHOCTh | 3alljdTa
Y IPOAYKTUBHOCTHL (POTOCUHTE3a nabopaTOpHBIX
Pa3/INYHBIX CeTbCKOXO3SMCTBEHHBIX | paboT
Ky/JbTyp. IIpOBOAUT KOHTPO/B 3a Kosnnoksruym

(hopMHpOBaHHEM ypOJKasi.




Mopayas 3. [pixaHue pacTeHUMN.

Tabmuna 3 — dopmupyembie KOMITETEHL[UH

N I-1. Vicnonb3yeT Ki1acCuyeckue U | 3alura
COBpeMeHHbIe MeTO/ bl nabopaTopHbIX
VICC/IeJ0BaHUs B arPOHOMMUU. pabot
OmnpepensieT UHTEHCUBHOCTD TecTrpoBanue

OIIK-5.CriocobeH K yuacTHIO B
JbIXaHMs B TKAHSIX Pa3/IMUHbIX

NPOBeJIeHUU SKCIIepYMeHTa/IbHbIX N

. CeJIbCKOXO35IMCTBEHHBIX KY/IbTYP U
WCCeJOBaHUM B .
. JibIXaTenbHbINKO3(hGULIEHTB

rpodecCroHabHOM /leATeTbHOCTH
TKaHSX NPOpPAacTaroluX CeMsH
N /1-2. OueHuBaet - (hOTOCUHTE3 U Kosnoksuym.
JpIXaHue, Kak OCHOBa
NIPOAYKLIMOHHOTO IIpoLiecca.

Mopyns 4.BoaHblil 00MeH y pacteHui. [lororieHre BoJbl pacTeHUEM.

Tabmna 4 — opmupyembie KOMITETEHL[UH
NA-1. Iloxs pyKoBOLCTBOM 3auura
crieriaicTa 6oJiee BEICOKOH 71ab0paTOPHBIX
KBa/IM(PUKALIMY y4acTByeT B pabor.
TIPOBeJIeHUU SKCIIepUMeHTa/IbHBIX TecTrpoBanue

OIIK-5.Crioco6eH K yuacCTHIO B
TPOBe/IeHUH IKCTIepUMeHTaTbHbIX
1CCile/JoBaHUH B
npogeCcCMOHa/IbLHOM JesiTeTbHOCTU

WCC/IeJoBaHUM B 00/1aCTH
arpoHomuu - OripefiesnsieT
VHTEHCUBHOCTb TPaHCIHpPALuu U
OTHOCHUTEJIbHYIO TPAaHCIUPALUIO C
MOMOLLIbI0 TEXHUUECKUX BECOB.

N/I-2.-OtieHuBaeT BOHBIN 00MeH

Pemrenne 3anau

pacTeHuH. Kosnnoksuym
Mopayab 5.KopHeBoe MUTaHUe PaCTeHUN.
Ta6smia 5 — DopMupyeMbie KOMIETEHI[UH
N[-1- Ncnonb3yeT Kiaccuyeckue U | 3alura
COBpeMeHHbIe MeTOo/[bl | 1abopaTOPHBIX
WCCNeJOBaHUsI B  arpoHOMUHM - | pabor
OIIK-5.Crioco6eH K yuacCTHIO B oCcBauBaeT MeTOJ, UCKYCCTBeHHBIX | KoMrbroTepHoe
MIPOBEJIeHUH SKCITePUMEHTA/IbHBIX KY/IbTYP. TeCTUPOBaHUe
1CC/ie/JoBaHu B
npoceccuoHanbHOU fesiteibHOCTU | VIJTI-2. OripepiesnisieT 30/IbHbIE 3auura
3JIEMEHTBI PaCTeHHUH Y IPOBOJUT nabopaTopHBIX
BU3Ya/bHYIO JUarHOCTUKY pabor.
TIPU3HAKOB T'OJI0J,aHUS paCTeHUH. Konnoksnym

Mopayns 6. PocT 1 pa3BuTHe pacteHui. PocT 1 ero perynsuus.




Tabmna 6 — dopmupyembie KOMITETEHL[UH

OIIK-1. CriocobeH pemiatb
THUTIOBbIE 33/]aud
ripodecCMOHa/IbLHOM JesiTeTbHOCTU
Ha OCHOBE 3HAaHMI1 OCHOBHBIX
3aKOHOB MaTeMaTHUeCKuX,
eCTeCTBeHHOHAYUYHbIX U
o61ernpoheccuoHaTbHBIX
JUCLIUIJIMH C IpUMeHeHreM
VH(OpMaLMOHHO-
KOMMYHHUKAI[UOHHBIX T€XHOJIOTHH;
OIIK-5. CriocobeH K y4acTHIO B
TIPOBE/IEHUH IKCIIePUMEeHTATbHBIX
1CC/IeJOBaHMI B
ripodecCcOHa/IbLHOM JiesiTeTbHOCTU

NA-1. Tlog pykoBOACTBOM
crnerfuanucTa 6osee BICOKOM
KBa/IM(PUKALIMY YUaCTBYET B
MIPOBEIEHUH
9KCIepUMEHTaIbHbIX
HCC/IeJOBAaHUH B 00/1aCTH
arpoOHOMUU — TIPOBO/TUT
JMArHOCTUKY TTUTAHUS PaCTeHU
B TIOJIEBBIX YCJIOBUSIX.

3awmra
nabopaTopHbIX paboT.
PerieHue 3agau

Mopayab 7.AfganTaiusi U yCTOMUUBOCTb.

PU3M0I0rMUYeCKHe OCHOBLI CbODMI/IDOBaHI/IH YDPOXas

Tab6mmna 7 — ®opMupyembie KOMIETEHL[UH

OIIK-1.Cniocob6eH pemiaTh TumoBbie | U/I-1. Vicrionb3yer 3auura
3a/jau¥ NpodeccroHanbHOM K/lacCUUecKre U COBpeMeHHbIe WNupauBuayanbHOro
JlesiTeIbHOCTU Ha OCHOBE 3HaHUM MeTO/Ibl UCCTIeJOBaHUs B 3a/jaHus
OCHOBHBIX 3aKOHOB arpoOHOMUU — MTPOBOJUT OLIEHKY
MaTeMaTUUeCKuX, BeCeHHero COCTOSIHUS 03UMbIX
eCcTeCTBeHHOHAYUHbIX U KY/IbTYD

o61ernpoheccoHaTbHBIX

JUCLUIIMH C IPUMeHeHueM

MH(pOPMaLMOHHO-

KOMMYHMKAL[MOHHBIX TeXHOJIOT1ij;

OIIK-5.Crioco6eH K y4acTHio B

TIPOBE/IEHUH IKCIIepUMeHTaTbHbIX

1cC/le/JoBaHUH B

npogeCcCMOHa/ILHOM JesiTeTbHOCTU

Mopynb 8.Pa3BuTHe pacTeHU U (JOPMUPOBaHUE YPOJKasl.

Tab6smna 8 — dopMupyembie KOMIETEHI[UH

OIIK-1.Crioco6en pemats Tunossle | M/I-1. ObcyxaeHne TectupoBaHue
3a/lauu TIpodeccuoHabHOU (usmronoruuecknuxocobeHHocrert | CeMyuHap

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

MPO/IYKLIMOHHOT O TIpoliecca
OCHOBHBIX
Ce/IbCKOXO03SIUCTBeHHBIX

KYJIbTYP




VH($OpPMaLMOHHO-
KOMMYHUKAL[MOHHBIX T€XHOJIOTH;

OueHouHbIe MaTepHasbl U CPeJCTBA /i/IA NPOBepKHU C()OPMUPOBAHHOCTH KOMIIeTeHI{HA.
Mogayas 1 - KjieTka - Kak CTPYKTYpPHas ¥ (QYHKIMOHA/IbHAs eAMHUIIA PACTUTE/IHLHOr0

Opra”Husmad

Bomnpocsl Asist 00CyKAeHNs IPH 3aIUTe J1a00paTopHbBIX padoT:

1. ®wusmonorusi pacTeHU — TeOpeTHUYeCcKas OCHOBA MHTEHCHBHBIX TE€XHOJIOTHI BO3/e/bIBaHMS
CeTbCKOXO035HCTBEHHBIX KY/IbTYP.

. DTanbl pa3BUTHS PU3UOTIOTUN U OMOXUMUY PaCcTeHUN KaK HayKH.

. CBs13b (pU3MOIOTHUM paCTeHUH C APYTUMH JUCLIUTITMHAMHU.

. 3azaun (pU3MONOTUK PaCTEeHUM Ha COBpEMEHHOM JTarle.

®U3NKO-XUMHUYeCKHe OCHOBBI SHEPTeTUKU PACTUTETbHON KITeTKU.

. CTpyKTypHast OpraHu3aLysi paCTUTe/TbHOU K/IeTKH.

. ®yHKIMOHAMbHAs OpraHU3aLysl paCTUTeTbHOU K/TeTKH.

. Cocras, cTpoeHue 1 (Hpr3M0I0THYeCKasi pojib MeMOpaH B )KU3HeAEATe/TbHO K/IeTKH.
. PerynaropHasi cucteMa pacTeHUi.

© N U A WN

10. HEPCHEKTI/IBI)I HCII0/Ib30BaHUA [JdHHBIX OMOTEXHO/IOTUH B resetTuke, cCeJeKOouMu H
pacTeHneBOACTBeE.

Bomnpocs! /151 KO/JIOKBUYMa:

1. CrpykrypHags ¥ (yHKLMOHa/AbHAas OpraHu3alysi pacTUTeNbHOM KiaeTKW. [IpuHumn
KOMIMapTMeHTallui — OCHOBa OCYIIeCcTBAeHUs: (U3HUO0/IOTHUeCKUX U OHOXUMHUeCKUX
TIPOLIeCCOoB.

2. KnerouHnoe sigpo. CTpykTypa, (yHKUuU. CTpoeHue xpoMocoMm. [IpvHLMMBI XpaHeHUs
HacnecTBeHHOW uWHGpopMaluu. KreTtouyHas crTeHKa. XWMWUUECKHWM COCTaB, CTPYKTYpa,
byHKIMM. MeXXKIeTHUKU.

3. Lurorasama. XWMWYeCKWA COCTaB, CTPYKTypa, CBoOWCTBa.MeMOpaHbI, WX CTpPOeHHe U
¢byskuyu. [1na3manemma u ToHoryiactT. CBOMCTBa crieliu(UIeCcKUX MeMOpaHHBIX CUCTEM.

4. Bakyosb KneTku, (usronoruueckas pojib. CocTaB KJI€TOYHOrO COKa. DH/IOM/Ia3MaTHUeCKuit
PeTHKY/IOM KJ/IeTKH, ero Turbl U QyHKUuu.Prubocombl. CTpoeHuve, ¢pyHKUMU. [ToaMCOMBI.
Pr60CoOMBI X/IOPOTI/IACTOB U MUTOXOH/IPHIA.

5. XapakTepucTHKa KO/UIOWJHBbIX cucTeM. IIpoTomnnasma ee cBolcTBa, 3HaueHHe. KieTka Kak
L[e/IOCTHasi OTKpbITasi CUCTeMa. ['omeocTas, ero 3HaueHue /i1 (YHKLMOHHMPOBAHUS
Ouosornueckoii cucrembl. Anioriact. ITopel, naasmozaecmbl. CUMILIACT.

6. Hykneorugsl u HykaeunHoBble KUCIOTHL. Crpyktypa [JHK, MPHK u TPHK. ®yHkuuu
HYK/IEMHOBBIX KUC/IOT. JIOKanu3aiusi B K/IeTKe. AMHHOKHC/IOTBI, TIENTHABI, OesKu.
Kondopmarusi  GenkoB. [leHatypauus. V3o3/mekTpuueckass TOYkKa Kak —IIOKa3aTenb
(YHKLIMOHATBHOTO COCTOSTHUS KeTKU. DyHKLMK 6enKoB.

7. buocunte3 Oesnka. CocraB 0e/lOKCMHTe3UPYIOLe CUCTeMbl, JIOKaJu3alusi IpOLecCoB
cuHTe3a Oenka.besikoBble KOMIIOHEHTHI K/IeTKH. VX jloKam3alys ¥ 3HaueHue.




8.

10.

11.

12.

®epmenTsl. Knaccudukarius, cBONCTBa U MeXaHU3MbI JielCTBUSL. YpaBHeHHe Muxasnmuca —
MenTeH. MynbTudepMeHTHble KOMIUIEKChl. KuHeTHKa ¢epMeHTaTUBHBIX IIPOL[eCCOB.
Jlokanu3auys (hepMeHTOB B K/ieTKe. Pery/isiiivsi akTUBHOCTH ()ePMEHTOB.

3aKOHBI  pa3/[Pa)KUMOCTU. Perynsius  (U3N0/IOTHYECKOTO COCTOSIHHS —PacTUTeTbHOTO
opraHu3ma. 3akajka U pernapailys KakK ajbTepHaTUBHbIE COCTOSIHUSL TIpU [IelCTBUU
pa3zpakuTeJis.

YrneBoabl pacTuTenbHON KieTku. PopMbl U JIOKaTM3alvs B KaeTKe. BUTaMMHBI U HUX
Kiaccuuvkauus. Pomb v tokanu3anusi.

duroropmMoHsl, UX Kiaaccudukauus, @usMonoruyeckas poib. MaKpo3spruueckue
coefiiHeHUs KneTKU. VX cuHTe3, brnoxumudeckue GyHKImU. [TocTyrieHre v nepeBKeHre
BellleCTB B KijeTKe. [IpUHLUIBI peryaupoBaHusi (U3MOTOTUUECKHUX TPOLIeCCOB. YPOBHU
peryJisilivy: K/IeTOUHbIN, TKaHeBbIM, OpraHu3MeHHbIN. TUITbI peryIIsLiuu.

BbuosnekTpruueckue siBlieHUsl B K/eTKe, UX (DYHKI[MOHA/bHas poJib. Pa3ipa)KUMOCTh KJIeTKHU.
BocripusitTie  pa3ipa)kuTesisi, TOPOTOBbIe Da3JpPKUTETM U CyMMAal[Usi pa3gpakeHUs..
Bo30yxeHue, oBpexaeHue, perapauyd. Hecrierjuduueckre oTBeTHbIE PeaKL[UU KJIeTKA Ha
BHeIIHMe BO3/elCTBUs. BpeMeHHO!N XOJ (PYHKLUMM KakK MOKa3aTe/b pPeakluu pacTeHUs Ha
cTpecc.

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

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

TI0 CO/IePKaHHIO JIUTIU/IOB

110 hopMe T171a3MOJIH3a

+110 HA/IMUUIO I1/1Ia3MOJI13a

Bbibpamb 00uH npasuibHbIll omeem

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

Bblbpamb 00uH npasu/ibHbIll omeem

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

¢pykTo3a

TJTFOKO3a

+caxapo3a

Bbibpamb 00uH npasubHbIl omeem

CB000/JHOE MPOCTPAHCTBO K/IETKH - 3TO

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

COBOKYITHOCTb ITPOTOI/IaCTOB BCEX KJIETOK, COeJMHEHHBIX ITJIa3MOJeCMaMU



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

Me3on1a3ma - 3T0

MemOpaHa, OKpYyyKaroIliast BaKyo/Ib

KJ/IeTKa 0e3 K/IeTOUHOI CTeHKU

MemOpaHa, OKpYyyKaroIIiast ITpOTOIIacT

+C/I0l LIUTOTIa3Mbl, PacrioioyKeHHbINH MeXXIy T1a3Ma/leMMOU U TOHOTI/IaCTOM

Bbibpamb 00uH npasuibHbIl omeem

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

YMeHbILIAeTCst

He U3MeHsIeTCsl

CHavasia yBeJIMYMBaeTCsl, a TOTOM YMeHBIIIaeTCst

Bbibpamb 00uH Npasu/ibHbIli omeem

OpraHe/u1a, IPUHUMAKOIIAA yYacTHE B CHHTe3e 0e/TKa
+prbocoma

M30Cc0oMa

chepocoma

arimapar ['onbpku

Bblbpamb 00uH npagu/ibHbIli omeem

Amnoniacr- 310

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

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

M-PHK

1-PHK

ATD

Bblbpamb 00uH npasu/ibHbili omeem

KoMmnieKkchbl HyK/IEBHHOBBIX KHC/IOT C 0eIKaMH - 3T0
+HYKJIeOTIPOTEN/IbI

thochonporenbi

TJIMKOTIPOTEN/IbI

JIUTIOTIPOTEU b

Bblbpamb 00uH npasu/ibHbili omeem



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

+11a3MaieMma

SH/IOTI/Ia3MaTHyeCKasi CeTh

Me30I1/1a3ma

Bblbpamb 00uH npasu/ibHbili omeem

O NoBpPEeX/JeHUH PACTUTE/IHLHON K/IeTKH MOXKHO Cy/JUTH T0
Ha/IMYMIO Typropa

HaJIMYMIO T1/1a3MOJTH3a

+OTCYTCTBHIO T/Ia3MOJIH3a

CoZiep>KaHuI0 OeKOoB

Bblbpamb 00uH npagu/ibHbIli omeem

YacTb K/IE€TKH, B OCHOBHOM pery/jMpywinasi u30upaTe/ibHOe MOCTYIUIEHHE BeIleCTBB
[UTOIIa3My

TOHOT/TACT

+I1a3ManeMMa

K/IeTOUHasi CTeHKa

Me30I1/1a3ma

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

+KUPHbI

TJTFOKO3a

OenKu

Bbibpamb 00uH npasu/ibHbIl omeem

DYHKIUH BaKyo0J/IU

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

Bblbpamb 00uH npasu/ibHbili omeem

BemjecTBa, BbINO/IHAKINME B K/1eTKe 3allJUTHYI0 (MMMYHHYI0) (PyHKI{HI0
ayKCHHbI

JIATNU/IBI

HYKJ/IEHHOBbIe KUC/IOThI

+0emku

Bblbpamb 00uH npasu/ibHbili omeem

Yactb KJ/IETKH, YIaCTBYHOIIldd B 06pa3013a1-mn KJ/IETOYHOH CTeHKH
MUTOXOHAPHUN



+armapar ['osbmxu
JI30COMBI
chepocombl

Bbibpamb 00uH npasuibHbIl omeem

Bpemsi m1azmosinsa - 3T0

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

[I0 HaCTYIUIeHHs YTO/JIKOBOI'O [1/1a3MOJI13a
+IIPOMEKYTOK BpeMeHH OT MOTPY>KeHUs KJIeTOK B TUIIEPTOHUYeCKMM pacTBOP IU1a3MOJIMTHKA
[10 HaCTYI/IeHNs BBIITYKJIOrO IJ1a3MOIH3a
TIPOMEXXYTOK BPeMeHHU OT MOrPY>KeHUs K/IeTOK B TUIIePTOHUYECKU paCcTBOP Maa3MOIUTHKA
[10 HACTYIUIeHWsI BOTHYTOTO I1/1a3MOJI3a

Bblbpamb 00uH npagu/ibHbIll omeem

I1na3mogecMsl - 3T0

HHWUTH UTOI/Ia3MbI, COeJUHAIOIIME T1/1Ia3MOJIM3UPYIOIHUECA TIPOTOI/IACT C KJIeTOUHOM CTEHKOI
+HUTHU LUTOI/Ia3MBbl, IIPOXOALIME Uepe3 I10PLI B KJIETOUHOM CTEeHKe 1 CoeJUHSAOIIE TIPOTOIVIACTBI

COCeJHHX CTEHOK

O4YeHb TOHKKE BbIPOCTHI 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, Onpe/esisieT

+MexaHu3M peakLiun
JIabunbHOCTB

[ToHwKeHre SHEPTUU aKTUBALIUU
Crelii(hUuHOCTh 10 OTHOIIEHHIO K CyOcTpary

Ta6wuna 1.1 — Kpurepuu orjeHKH ¢)OpMHUPOBAHHOCTH KOMITETeHI{HI

Kopg v HaumeHOBaHME
WH/JUKATOopa AOCTUKEHUS

KpuTepuu orieHrBaHus cOOPMUPOBAHHOCTH KOMIIeTeHLIUH
(4acT KOMMeTeHL1K)

KOMIIeTeHLUM (4acTu Ha 6a30BOM ypOBHE Ha TOBbILLIEHHOM YPOBHE
KOMITeTEHLUH) COOTBETCTBYET OLIEHKe | COOTBETCTBYET COOTBETCTBYeT OLIeHKe
«YZ0BJIETBOPUTETBHO OLIeHKe «OTJTAYHO»
50-64% ot «XOpOIIO» 86-100% ot
MakCHMabHOro basia 65-85% oT MaKCHMaJIbHOro Oasia
MaKCUMa/IbHOT'O
Oana
OIIK-1.Criocobeu YMeeT MHCIIONb30BaTh | YMeeT YMeeT HUCHO/IB30BaTh
pelllaTh TUMOBbIE 33/laul | UH(OpPMALIUIO, He | UCII0JIb30BaTh HMH(OopMaLHIo,
ripogeccOHa/IbLHOM COBCEM TBepJO | MH(OpMaLHIO, criocobeH
JlesITe/TbHOCTU Ha OCHOBEe | B/IaJileeT MaTepuasioM, | ro CYLL[eCTBY | pacro3HaBaTh 10




3HAaHUM OCHOBHBIX pu OTBeTax | OTBeyaeT Ha | Mop(0oIOTUYeCKUM
3aKOHOB JlOIyCKaeT N0CTaB/IeHHbIE Mpy3HaKaM Haubosiee
MaTemMaTHUYeCKuX, MaJIoCyLeCTBeHHbIe LieJi, C | pacripoCTpaHeHHble B
eCTeCTBeHHOHAYYHbIX U | [TOrPeIIHOCTH B | HEOOJIBIIIMMU pervoHe
ob1ernpodeccoOHaNBHBIX | aHa/MM3e pPe3y/bTaToB, | MOTPELIHOCTSIMUA | AUKOPACTYIIHe
JVICLIATIJIUH C HETOYHYIO y3jiaraeT pacTeHust v
TIpUMeHeHHeM aprymeHTaL1o yueOHbIH Ce/IbCKOX0351CTBEHHbIE
MH(}OpMaLMOHHO- TIPUMEHEHUs] 3aKOHOB | MaTepuarl, B | KY/IbTYp, JIOTUYECKU U
KOMMYHUKaLMOHHbIX eCTeCTBeHHOHAYYHbIX | OTBeTe CTPOMHO y3jiaraeT
TEeXHOJIOTUM; JUCLIUILIVH, JIOTTyCKaeT TeopeTUUeCKUM

NA-1. IlpoBoaut WUCIIBITHIBAET HebosIbIIHe MaTepuarl, YCIIeIIHO
[IAarHOCTUKY 3aTpyJHEeHUs Tpu | TIPO0eJIBI, He | IpUMeHsIeT
TIOBPEX/IeHUs odopmieHHH VCKaXKaroue TeopeTUUeCKue 3HaHUS
pacTUTebHOW TKAHU 10 | BBIBOJIOB. ero cofepkaHusl. | K 00600111eH1TO
YBeJIMYEHUIO ee TOTyYeHHBIX
TIPOHULIAEMOCTH. pe3y/nbTaToB v
Ornpepensier 0()OpMJIEHHIO BBIBO/IOB.
JKM3HECIoCOOHOCTh

CeMsiH T10 OKpallIMBaHUIO

LIUTOI/Ia3MBl.

Mopyns 2 - PoTOCHHTE3 — KAaK 0CHOBA NPOAYKIIMOHHOIO NpoLnecca

Bonpockl Aisi 00CyKAeHNsl IPH 3alUTe J1a00paTopHbIX padoT:

1 IlnanetapHoe 3HaueHUe (POTOCHHTE3A.

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

3. [NocnepoBarenbHOCTL BoccTaHoBAeHUst CO; B mipoLjecce OTOCUHTE3 a, epBUYHbIE TPOAYKTHI
dboTocuHTE3a

4.buosHepreTtuka ¢otocuHTe3a. Teopernueckuii KI1/1 poTocuHTesa, ero onpezeneHue.

5. BelpaiyBaHue pacTeHUM B UCKYCCTBEHHOM KjiMate. CBeTOKYJ/IbTypa pacTeHU!

6. X/10poriacThl, KX COCTaB M CTpoeHuUe. JIMCT Kak opraH (pOTOCUHTe3a.

7 .IHTeHCUBHOCTb M POYKTUBHOCTH (DPOTOCUHTE3a-MeTO/Ibl OIpe/ie/IeHUst

Bonipocsl /151 KO/UTIOKBHYMa:
1. [TnaHeTapHoe 3HaueHHe GoTocHuHTe3a. POTOCHHTE3 KaK OCHOBA OMO3HEpreTUKU. PU3UKO-
XUMUUeCKasi CYIlIHOCTb (poTOCUHTe3a. ['/1aBHbIe 3Tarbl pa3BUTHS TIPe/|CTaBIeHUN O
¢doTocuHTe3E.
2.. [IurMeHTHI XJIOPOIJIACTOB, UX XUMUYeCKasi TPUPO/ia U ONTUYeCKUe CBOMCTBA.
3. CgetoBasi (asa (orocuHTe3a. OpraHusanusi U (GYHKLHMOHWPOBaHUE MUTMEHTHBIX CHUCTEM.
[{uknuueckoe 1 HeLMK/IUueckoe oTodochopuivpoBaHue.
4. Mertabomu3am yrieposa Tipu  ¢doTocuHTe3e (TeMHOBasi (ha3a). BoccraHOBUTENbHBIN
nieHTo30(ochaTHbM MK (Huka KansBuHa). OcobenHoctu gorocunTte3a y C-3 u C-4 pacTeHMIA.




doTocuHTe3 10 TUMY TONCTAHKOBBIX (CAM-metabomusm). doToabixaHue U MeTaboIM3M
TJIMKOJIEBOU KUC/IOTHI.
5. 3aBucUMOCTh DOTOCHHTE3a OT BHYTPEHHUX U BHellTHUX (pakTopoB. KoMrieHcaljuoHHbIe TOUKH,
BO3MOJKHbIe TyTHM HCIO/b30BaHMSI B CeJeKLIMOHHOM Iiporjecce, (OTOCHHTE3 KaK OCHOBA
MPOJYKTUBHOCTA C/X pacTeHUidl. Bo3MOXXHble TMYyTH TOBbIlIeHHUs (HOTOCUHTETHUECKON
aKTUBHOCTH C/X KYJbTYP.
6.CooTHOIIeHHe MeXX[y CKOPOCTbI0 aCCUMWJISILIMUA YIJIEKUC/IOTbl U aKTUBHOCTBIO OTZE/IbHBIX
3BeHbeB (hoTocuHTe3a. VIHTeHCHBHOCTE (hoTOCHHTe3a U 0birjast 6roioruueckasi MpoAyKTUBHOCTh
pacTUTebHBIX OPraHrW3MOB. Perynsius oToCHHTe3a Ha yPOBHE OpraHa U 11eJIor0 pacTeHUsl.
7.IloceBbl M HacaKAeHHs1 KaK (OTOCHMHTe3UpymoliMe cucTeMbl. [lapameTpbl  OLIEHKU
(uTOLeHO30B: (POTOCHHTETUUECKUH MTOTEeHLMasl, YUCTask MPOAYKTUBHOCTb (POTOCHHTE3a, UH/EKC
miuctoBod  moBepxHoctd,  KIII  doTocuHTe3a, Ouonornyueckass U XO3SIMCTBEHHas
MPOAYKTUBHOCTb.
8.BiusiHMe TYCTOTBI CTOSIHUSI PacTeHWW W CTPYKTYphI TOCeBa, 0COOEHHOCTH PaCIiOIOXKeHUSs
JCTBbEB B TIPOCTPAHCTBe, yJ0OpeHWil U OpOolleHUss Ha HHepreTudyeckyro 3(hdeKTHBHOCTDb
arpo(UTOLeHO30B.

9.Mcnosib30BaHMe MoKa3aTtesiei hOTOCUHTeTUUeCKOU /leaTe/TbHOCTH TIPU IMPOrpaMMHUPOBaHUN

ypoxKasi.
10.CBeTOKy/IbTypa TMpH BbIpAllIUBAaHHUM CeJIbCKOXO3SMCTBEHHBIX pacTeHWW. BripaijuBaHue
pacTeHuit 6e3 ecTeCTBEHHOT0 00JTyUeHHsl.
11.BsiusiHMe WCKYCCTBEHHOTO OOJydeHHs] Ha aHaTOMO-(M3UOJIOTUYECKYI0 XapaKTePUCTUKY
pacTeHu. BrIpaijBaHue pacTeHUM MIPU JOTIOTHUTETBHOM 00/TyYeHUH.
12.TeopeTyeckve OCHOBbI M TMpakKTUUeCKHe TIpPUEMbl CO3JjaHUs TIOCEBOB  BBICOKOU
PO YKTUBHOCTH.
13.KIII ®AP: da3oBbIii 1 OMOIOTHUECKUH, UX OTIpeZiesieHHe.
14. ®oTocuHTE3 ¥ 0OMEH BeIeCTB B paCTUTEIbHOU KJIeTKe
15.®oToMeTpruecKre napaMeTpbl I0CeBOB BICOKOM MPOAYKTUBHOCTH.

@DoH/ TeCTOBBIX 33/IaHUH /I/IA TEKyLero KOHTPOJIsi 3HaHUH M0 TeMe:

Bbibpamb 00uH Npasu/ibHbIli omeem

B ocHoBe oTOCHHTe3a JIe)KMT MPOLECC MPeBpaIeHus

SHEepPruM CBeTa B SHEPTHI0 HeOPraHUYeCKHUX COeIMHeHUN

+5HEepruM CBeTa B SHEPrHI0 OpraHUUeCKUX COeMHeHUHN

SHEepPryuu HU3KOMOJIEKY/ISIPHBIX OPraHUUeCKUX COeIMHEeHUI B SHEPTHI0 BbICOKOMOJIEKY/ISIPHBIX
coeIMHeHUM

SHEepruM OpraHu4yecKux Coe/IMHeHNH B SHePTrUi0 HeOpraHMUeCKUx CoeJMHeHn!

Bblbpamb 00uH npasu/ibHbili omeem

IIurMeHTHAsA CHCTEMa XJIOPOIUIACTOB BBICIIUX PacTeHHI Mpe/CTaB/IeHa
xJI0poduIIaMu

XJI0po(UITIaMU Y KAPOTUHOU/IaMU

+xJ10podusIaMu ¥ aHTOITMAHAMU

xjiopoduinaMy ¥ PUKOOUITMHAMHU

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



NOP(PUPHUHOBBIM KOJIBLIOM
+ocTtaTkoM ¢uTosa

CUCTEeMOH KOHBIOTHPOBaHHBIX CBSI3eM
MeTa/lJIOPraHuuecKoi CBSI3bIO

Bblbpamb 00uH npasu/ibHbili omeem

ITepBoii ¢ BOCX0/J0M COJTHLIA HAYMHAETCHA PeaKIjus
+doTonMm3a Bobl

tdukcarmu CO,

00pa3oBaHUs TJTFOKO3bI

CHHTe3a Kpaxmasa

Bbibpamb 00uH npasuibHbIl omeem
HenocpeacTBeHHBIM HCTOYHUKOM YHEPruM it o0pa3oBanusa AT® ciyxar
+3/IeKTPOHBI

(hepMeHTBI

XJIOpOUIIT

BOJiA

Bbibpamb 00uH npasuibHbIli omeem

ITpu doTocunTese Bojensercs 0, B mponecce
+doToMm3a BoibI

cuHTesa ATD

BoccraHoBienust HAJI®

BoccTaHoB/ieHus CO,

Bblbpamb 00uH npagu/ibHbIli omeem

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

BbiZiesieHust O,
OKHCJTUTeTLHOT0/1eKapOOKCUTMPOBAHUSTIMPOBUHOTPATHOM KHUCTIOThI

Bblbpamb 00uH npagu/ibHbIli omeem

OnTumanbHoe Ajisi poTocHHTe3a HachIleHHne TKaHu Bojoi (% )
+50-70

70-80

90-95

100

Bbibpamb 00uH npasubHbIl omeem

Uncras NpoayKTHBHOCTH (hoTocuHTe3a ( I/M° B CyTKHM) C/X Ky/JbTyp yMepeHHON30HbI
BapbHUpyeT B npejeiax

1-2

1-5

5-10

+20-30



Bbibpamb 00uH Npasu/ibHbIli omeem

B ouocdepe potocunTes odecneunBaeT
ra3oByIO
OKHC/TUTE/TbHO-BOCCTaHOBUTEJTHHYHO
KOHIIEHTPALIMOHHYO

+1 1 2 pyHKUMM

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

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

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

Bbibpamb 00uH npasuibHbIli omeem

OnTUMa/bHBIA JINCTOBOM HHAEKC A1 OO/IBIIMHCTBA Ce/IbCKOX03AHCTBEeHHBIXKY/IBTYP
yMepeHHOI 30HbI

1-2

+3-5

6-10

12-18

Bbibpamb 00uH npasu/ibHbIl omeem

ITponecc mpeoGpa3oBaHus CBETOBOM YHEePrul B XHMHYECKYH0 0CYIeCTB/ISAeTCs
+1poayLieHTaMu

pezyLieHTamMu

KOHCYMeHTaMH

BCEMH yuaCTHUKaMH OMOLjeHO03a

Bbibpamb 00uH npasu/ibHbIl omeem

OHepreTuueckHe 3aTpaTsl Ha 06pa3oBaHue 1 M0oJIeKYJIbI IJIIOKO3bI COCTaB/ISIOT
3ATOu2HA JPH

15AT®u 10 HAJPH

+18 AT® v 12HAJ®H

24 AT® u 18BHAI®H

Bbibpamb 00uH npasubHbIl omeem

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

JKeTO-3eJIeHbIe

3eJieHbIe



TeMHO-3e/IeHbIe JIMCThsA

Bbibpamb 00uH npasuibHbIl omeem

OnTuManbHas TeMreparypa AJjisi JoToCHHTe3a pacTeHH yMepeHHOM 30HbI

10°-15°
15°-20°
+20°-25°
30°-40°

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

0,5-1,5
+3-5

10-12
cBhbiie 20%

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

( MrCOy/am’u)
1-3

+10-20

30-50

60-80

Bblbpamb 00uH npagu/ibHbIli omeem

IToBBICMTH HHTEHCHBHOCTD (bOTOCI/IHTE3a MO>XHO

YBEe/IMUUB COJlep>KaHue KUCI0pPoa B BO3Ayxe
+TI0BBICHB OCBeI|eHHOCTb
YaCTUYHO TO/ipe3aB KOPHU Y 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%

Tab6mmna 2.1 — Kpurepun oneHKH ¢()OpMHPOBAaHHOCTH KOMIIeTeHLIUH

Kop n
HauMeHOBaHUe
VH/MKaTopa
JOCTYDKEHUS
KOMIIeTeHL[UH
(uactm
KOMITEeTEHLIVN)

Kputepuu olieHuBaHUs chOPMUPOBAHHOCTH KOMITeTEHLIMU

(4acTH KOMITETEHI|HH )

Ha 6a30BOM ypOBHe

Ha MOBBILIEHHOM YPOBHe

COOTBETCTBYET OIEHKe
«yJIOBJIETBOPUTETLHO»
50-64% ot
MaKCHUMaJIbHOro Oasiia

COOTBETCTBYeT COOTBETCTBYET
OLIeHKe «XOPOIII0» OLIeHKEe «OTJIUYHO»
65-85% ot 86-100% ot
MaKCHUMaJ/IbHOT'O MaKCUMaJ/IbHOI'0
basia banta




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

NA-2. Onpepnensiet
VHTEHCUBHOCTb U
MIPOAYKTUBHOCTh
dhoTocuHTe3a
Pa3IUUHBIX
CebCKOX035ICTBEH
HBIX KYJIBTYP.
IIpoBogut
KOHTPOJIb 3a
(hopmupoBaHuEM
ypoKast

['oTtoB K Koomepanuu C
KOJIJleraMH; He  COBCEM
TBEp/I0 B/aJieeT
MaTepHasoM, npu
OTBeTax JI0TTyCKaeT
MaJioCyIlleCTBeHHbIe
TIOTPEeIIIHOCTA B aHa/u3e
pe3y/bTaToOB, HETOUHYHO
apryMeHTaL1Io
TIPUMeHeHUsI 3aKOHOB
eCTeCTBeHHOHaYUYHbIX
OUCLIUIUIMH, HWCIBITHIBAET
3aTpy/HeHUst npu
o¢opM/IeHHH BBIBOIOB.

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

yueOHbIH
B OTBeTe

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

l'otoB K
Kooreparuu C
KOJlsIeramu, pabote
B KOJIJIEKTHBE,
criocobeH
pacrio3HaBaTb  TI0
MOp§0/IoruueCcKuM
NpU3HaKaM
Haubosiee
pacrpocTpaHeHHbI
€ B  peruoHax
JTUKOpaCTYIIe
pacTeHUs U
CeMbCKOX035I1CTBe
HHbIe  KYJBTYDHI,
OLIEHUBATh
(dbusmonornueckoe

COCTOSIHHE;

ux

Mopayab 3 - IbixaHHe pacTeHuu

BOl'[pOCbI A 06cy)|<,qennﬂ IIpH 3a1quTe naﬁopaTopme paﬁoT:

O N O Ul WDN

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

. ®U31010rMYecKoe 3HaueHue AbIXdHUS paCTEHHﬁ.

. IbIXaHe KakK 3/ieMeHT MPOAYKL[MOHHOTO TIpoLjecca.
. MeTozpbl onpeiesieHrsi AHTEHCUBHOCTU [JIbIXaHUS U [IbIXaTe/IbHOT0 K03 duireHTa.
. 3aBUCHUMOCTb JbIXaHUsI OT BHYTPEHHUX U BHEILIHUX (DaKTOPOB.

. PerynupoBaHue JbIxaHus NPy XpaHeHUU MPOAYKTOB pacTeHHeBO/CTBA.




BOl'[pOCbI AJIA KO/UVIOKBUYMa:

1.

10.

MWUTOXOH/IpUU, UX KOJIMYECTBO B K/IeTKe, pa3Mephbl, CTpoeHre, (PyHKIMU. DTarbl OCHOBHOTO
MyTH JbIXaHusl pacTeHuit. OCOOeHHOCTH XMMHU3Ma, SHepreTHKa.

3aBucumocth [IK OT KauecTBa [bIXaTelbHOTO cyOcTpaTa ¥ 00eCreueHHOCTH TKaHei
KHUCJIOPOZIOM.

VHTeHCUMBHOCTb [AbIXaHUSI U 3aBUCHMOCTb €ro OT BHYTPEHHHX (akTOpOB. [IbIxaTe/bHBbIN
ra3oo0MeH Kak cjlaraemMmoe Mpo/yKLIMOHHOTO TIpoLiecca.

VHTeHCUMBHOCTb [bIXaHUsI U 3aBUCMMOCTb ee OT BHeIIHUX (DakTopoB. VIHTEHCHMBHOCTb
JIbIXaHUsI B OHTOTeHe3e pacTeHUU. [IpixaTenbHbIM KO3(hOUIIMEHT W MeTOAbl €ero
orpeiesieHusl.

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

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

MexaHU3M COTIPSKEHUs TPAHCIIOPTa 3JIEKTPOHOB C CUHTe30M AT®.

AnbTepHaTUBHBIE TyTU [JbixaHusi. [leHTo3odocdaTHbIi MyTh [AbIXaHUS pacTeHW, ero
0Cc00eHHOCTH, YIHEPTeTHUECKUH BBIXOZ.

[pixaHue 1 ra3o00ecrieueHHOCTb TKaHel pacTeHui. PeryiupoBaHue AbIXaHWs TTPY XpaHeHUH
CeMsiH ¥ COUHOM MpOAYKLMU. [IpixaTebHble IIPOLieCcChl ¥ KaueCTBO KOPMOB.

AKTHBHOCTB MPOL[ECCOB ABIXaHWsI TIPY XPaHEHUH C/X TIPOAYKLIMHU U CIIOCOOBI PeryIMpOBaHMsI.
3aBUCUMOCTb aKTMBHOCTH TIPOLIECCOB [IbIXaHUsI pacTeHWd OT CO/lep)KaHWsi Bjaru.
B3aumocBsI3b NIpOL[eCCOB bIXaHusl U POTOCUHTE3A.

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

Bblbpamb 00uH npagu/ibHbIli omeem

Buosiornyeckasi po/ib KUC/10po/ja MPH AbIXaHUM 3aK/IH0UAETCA B TOM, UTO OH
OTJ@eT 3/IeKTPOHbI MOJIEKY/IaM OpPraHUYeCKUX COeMHEeHUM
aKTUBUPYeT CUHTE3 YIJIeBO/OB

aKTHMBUPYeT pacriajJ, MOHOCaXapui0B

+TIPUHUMAET 3/IeKTPOH OT MOJIEKY/1 OpPraHuYeCKuX COeIMHeHUHN

Bblbpamb 00uH npagu/ibHbIli omeem

KoHeuHbIMH NPOAYKTAMH KJ/IETOUHOI'0 ABIXaHUS SIB/ISIFOTCA
0,uCO;

+CO, u H,O

HO u Gy

0O, 1 HCO3

Bbibpamb 00uH npasubHbIl omeem

B cocTaB nUpMMHANHOBBIX AerHAPOreHa3 BX0/JUT BUTAMUH

PEE
av)



Bblbpamb 00uH npagu/ibHbili omeem

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

cBet
+TIMPOBUHOTPaIHAs KUCJIOTa
H,0
CO,

Bblbpamb 00uH npagu/ibHbill omeem

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

2ATO

12 AT®

30 AT®

+38 AT®

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

+cuHTre3 ATO us AIID u d,

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

Bblbpamb 00uH npagu/ibHbIli omeem

CuHre3 AT® B K/IeTKe MOXKeT IIPOUCX0AUThb B 0TCyTCTBHE
ANlD

H3 P04

+0,

HeoOX0IMMBbI BCe Tiepeurc/ieHHbIe BelljecTBa

Bblbpamb 00uH npagu/ibHbIli omeem

3aK/TI0YUTE/TBHBIA 3TaN a)POOHOr0 AbIXaHUs NMPOTEKAeT B
LMTOI/1a3Me

Ha BHeIITHer MeMOpaHe MUTOXOH/PUIH

+Ha BHyTpeHHell MeMOpaHe MUTOXOH/IPUIA
SH/IOTI/Ia3MaTUUeCKOH 11enu

Bblbpamb 00uH npasu/ibHbili omeem

OKHC/IEeHUH

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

pacniapa AT®
MUTOXOH/IPHATEHOTO OKUC/IEHUST
+aHa’pOOHOTO /IbIXaHUS
a’p0OHOTr0 IbIXaHUS

Bblbpamb 00uH npasu/ibHbili omeem

NHTeHCUBHOCTH bIXaHuA ( MI/T*4 ) IPOPAaCTAOIIMX CEMAH COCTaB/IsAeT

OHOM



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

4-6

Bblbpamb 00uH npagu/ibHbili omeem

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

00a Tporiecca MpoUCXOST B XJIOPOIIIacTax

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

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

MUTOXOHJPHSIX

XJIOpOI/IacTax

+BepHO 1,2,3

Bblbpamb 00uH npagu/ibHbIli omeem

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

F)KUPBI- [JTUIIEPUH U )KUPHbIE KUC/IOThI- YTJIEKUC/IBIN Ta3 U BOJa
OeJsIKH- aMUHOKHUC/IOThI- BOZIa U aMMHaK

YTJIEBO/IbI- MOHOCAXapH/Ibl- IMCAaXapU/bI- YTJIEKUCIIBIN Ta3 U BOJja

Bbibpamb 00uH npasu/ibHbIl omeem

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

He U3MeHsIeTCs

+TIOHIDKaeTCs

TIOBBIILIAETCS

Bblbpamb 00uH npasu/ibHbili omeem

B yc/10BHSIX yIJIOTHEHHOH MOYBHI B KOPHAX HAKAIIMBAETCHA
MIMPOBUHOTPA/IHAst KUC/IOTa

+YKCYCHBIU a/ib/Ieru]

MOJIOYHAst KUC/IO0Ta

Bbibpamb 00uH npasubHbIl omeem

CyTb rerepoTpo()HOro MUTAHUS COCTOUT B

cvHTe3e COOCTBEHHBIX OPraHUYeCKUX COeIMHEHUH U3 HeOPraHUYeCKUX;
noTpeb/IeHUU HeOpPraHUYeCKUX COeIMHEeHUH

YPOBEeHb



+O0KUC/IEHUA TOTOBBIX OpraHUYeCKUX COeJIVUHEHWM W TMOC/AeAyrollleM CHHTe3e HOBBIX
OpraHuyYecKux BellecTB
cuHTe3ze AT

Bbibpamb 00uH npasuibHbIl omeem

Jo/DKHO OBITH OKHC/IEHO MOJIEKY/I IVIIOKO3bI aHa’pPOOHBIM IyTeM, UT00bI MOIy4yMTH18
MoJiekyys1 AT

18

36

+9

27

Bbibpamb 00uH npasuibHbIl omeem

JbixaTe/1bHbIN K03()(PHLHeHT MPopacTawIIUX CeMAH MO/ JCO/THeUHHKA
0,1-0,3

+0,5-0,6

1-1,5

2-3

Bbibpamb 00uH Npasu/ibHbIli omeem

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

80%

+40%

25%

Bbibpamb 00uH npasuibHbIll omeem

IIpu nonyyennu AT® KOpHAMM B yC/I0BUSX 3aTONJ/IEHUs] HAKAN/IMBAKOTCH
KpaxmaJl

KUCJIOPO/,

+3TUNOBBIM CITUPT

MOJIOYHAsl KUC/IOTa

Ta6smna 3.1 — Kpurepun oneHKu ¢()OpMHPOBAHHOCTH KOMIIeTEHLIUI

Kozg u Kpurepuu olieHMBaHus1 COOPMUPOBAHHOCTU KOMIETEHLIUH
HauMeHOBaHUe (4acTy KOMITeTeHI1K)
HWHUKaTopa Ha 6a30BOM ypoBHe Ha MOBBILLIEHHOM yYPOBHE
JOCTYOKeHUsT COOTBETCTBYeT OL|eHKe COOTBETCTBYeT COOTBETCTBYeT
KOMIIeTeHL[U1 «y[I0BJIETBOPUTEIBHO» OLIeHKe «XOPOILI0» OLIeHKe «OTJTUYHO»
(vacTu 50-64% ot 65-85% ot 86-100% ot
KOMITETEHL[H) MaKCHMasbHOro Oassa MaKCHMaJIbHOT O MaKCHMaJIbHOT O
6ana 6anna
OIIK-5.Criocober k | 'oToB K Koormepaiuu c | ['oToB K Koonepaijuu | ['oToB K
y4acTHIO B KOJI/IeraMd; He COBCEM | C KOJuleramu, mo Kooreparnuu C
MpOBeJIeHUHU TBEpZ0 BJIaJIE€T | CyLLeCTBY OTBEYAeT KOJuleramu, pabotre




9KCIepUMeHTabHbI
X WCC/Ie[JOBaHUH B
rpoeccroHaNIbHOMN
JesiTeIbHOCTH
N-1. Ucnionb3yet
KJlacCUuecKue 1
COBpEMEHHbIe
MeTO/[bI
WCCieJOBaHUs B
arpoHOMHUH.
Ornpegensier
WHTeHCUBHOCTD
JbIXaHUs B TKaHIX
Pa3IMUHBIX
Ce/IbCKOXO035ICTBEH
HBIX KY/BTYP U
JIbIXaTeTbHbIMK03(
(ULIMeHTB TKaHX
TPOpacTaroIIUX
ceMsiH

NA-2. OuenuBaer -
dboTocuHTe3 U
JbIXaHue, Kak
OCHOBa

PO/ YKLIMOHHOT O
rporiecca.

MaTepHrasnoM, npu
OTBeTax JOITyCKaeT
MaJioCyleCTBeHHbIe
MOTPELIHOCTY B aHaiuse
pe3y/bTaToB, HETOUHYIO
aprymeHTaLuio
TIpPUMeHeHHs 3aKOHOB
€CTeCTBEHHOHAYYHbIX
JUCLIAI/INH, HWCHbIThIBAeT
3aTpy/HeHUus! rnpu

oopmsieHHH BBIBO/IOB.

Ha I10CTaBJ/IeHHbIe
1[e/1, C HeOOMbIIUMH
TIOTPELIIHOCTSIMU
u3/araeT yueOHbIN
Marepuas, B OTBeTe
JIOTTyCKaeT

HeOoJIbIIMe TTPOOeThI,

He UCKKaIoII[He ero
Cofiep>KaHusl.

B KOJIJIEKTHBE,
criocobex
pacrio3HaBathb  I10
Mop(hooruuecKum
TpU3HaKaM
HauboJtee
pacrpocTpaHeHHbI
€ B  peruoHax
JTUKOpaCTYIIe
pacTeHws u
CeJIbCKOXO35MCTBE
HHbIe  KYJIBTYPHI,
OLIeHUBATh UX
(dbusmonornueckoe

COCTOSIHUE;

Moayasb 4. - IlorionieHue BOALI pacCTeHHuEM

Bonpocsl A/isi 00CyXAeHNsl IPH 3aIUTe J1a00paTopHbIX padoT:
1. BopHblii 0OMeH pacTeHui, ero 3HaueHue.
2. ®usnoniornueckre 0CO6eHHOCTH TIOTJION[eHUS BO/[bI paCTUTETbHOM K/IeTKOM.

3. cI)yHKL[I/IOHI/IpOBElHI/Ie KOpHEBOﬁ CHUCTEMBI KdK OpPraHa ITOIJIOleHus BOJBbI.

4. Ponb TpaHCIMpaLu B )KU3HU PaCTEeHUH.

5. IHTeHCUBHOCTb TpaHCHMpALUY, TPAHCIIMPALIMOHHBIA KO3((PULIMEHT 1 MPOyKTHBHOCTh

TPAHCIIUPAlWH; 3HaUeHHe 3TUX T0Ka3aTeyien u MeTOJbI UX OIpeeIeHud.

Bonpockl A/isi KOJUIOKBHyMa:
1. Bopa — cTpoeHue, GYHKIMU, COCTOSIHAE B PaCTUTEbHOM KiieTKe. KiieTKa, Kak 0CMOTHYeCKast

cucteMa. BoziHbIV MOTEHIMA, ero COCTaBJISIOLIHE.
2. TIyTH MOCTYIUIEHUS BO/bI B PACTUTE/IbHYIO K/I€TKY. MeXaHW3Mbl YZiep>KaHHs BO/[bI B TIOUBE.

w

KOpHeBaH CHUCTEeMa KdK OpraH II0TJIOLeHUA BOABI. PaboTa HIXHero KOHII€EBOI'O ABHUI'dTeJId.

4. KopHeBoe JjaBjieHue, ero nposijieHne, 3aBUCUMOCTb OT BHEIIIHMX U BHYTPeHHUX (DaKTOPOB.




5. Jluct Kak opraH TpaHCOUpaluu. BHeycTbUuHasi TpaHcmupaius. PaboTa yCTBUYHOTO
anmapara. Tumbl  JBW)KEHUs  YCTbUIl. ~ MeToAbl  oOmpeJe/ieHHss  TpaHCIUpalUu.
TpaHcnMpalMoHHbIN KO3 OULIMEHT.

6. BcacbiBaroiiag 1 ucrnapsitoliasi IOBepXHOCTU pacTeHU. IBr>keHue BOJbI B CUCTEMe M0YBa —
pacTeHue — atMocdepa.

7. Bopnpiii OamaHc pacTeHus. BogHbli AedUIMT U ero BAWsSHUE Ha BOJOOOMEH W Jpyrue
(bu3moioruueckure mpoLecchl.

8. OcobeHHOCTH BOZOOOMEHA Yy PA3/IMUHBIX SKOJOTMUECKUX TPYITT. 30HbI YBIaKHeHHUs. PaboTta
BEepPXHero KOHL[eBOT'0 /IBUraTe/isi PaCTeHHUH.

9. IIpoAyKTUBHOCTh MU UHTEHCHMBHOCTb TPAHCIMpaLMU. 3aKOH 3a/eHCKOro. AHaTOMUYeCKUe U
MopdoJioruueckrie 0COO€HHOCTH CTPOEHHMS JIMCThEB B 3aBUCUMOCTU OT MX PACIIO/IOXKeHUs Ha
crebie.

10. Bognbeiii  6anmanc ¢uronieHo3a. PU3M0/OrHUeCKHe OCHOBBI OpOILEHHs. THMBI TIOJHMBA.
[TonuBHas HOpMa pacTeHUM.

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

Acconpanuu MoJIeKyJ1 BoJibI 00pa3yloTcs 3a CUeT

HOHHBIX CBsi3el

+BOIOPOAHBIX CBSI3ei

ripo(oOHBIX CBsI3ei

BepHbI TIepBbIe /1Ba OTBETA

Bblbpamb 00uH npagu/ibHbIli omeem

I'yrranueii Ha3bIBaeTcst

BbITeKaHMe Karle/ieK COKa U3 repepe3aHHbIX KOpHel

+BbI/IeJIeHHe KareIbHO - KUAKOM B/lark Ha KOHUMKAX JIMCTHEB TIPH BBICOKOM BI&XKHOCTH
BO3/yXa 3a CUEeT AesATe/TbHOCTH HI)KHEr0 KOHLIEBOTO IBUTATeJIsI

BbIJIeJIeHHe KarleieK COKa Ha TIOBEPXHOCTH cpe3a cTebJist

BbIZIe/IeHYe Karle/IbHO - KM/KOM BJIard Ha KOHYMKaX JIMCTHERB 3a CUeT TpoLiecca TpaHCIMpaLn

Bblbpamb 00uH npagu/ibHbIli omeem

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

CHJTbI ME)KMOJIEKYJ/ISIDHOTO CLIEM/IEHUS BO/IbI B HYDKHUX JIMCThSIX MEHbIIIE, UeM B BEPXHHUX

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

B HIDKHUX JIMCTbSIX TIPH 3TOM PE€3KO HapyIlaeTcst a30THbIN 00MeH, MMPOUCXOMT OTPAB/IEHHE KJIETOK

+BO/IHBIN MOTEHI[WA BEPXHUX ( MOJIOZIBIX ) JIMCTHEB HIKE, UEM CTapbIX

Bblbpamb 00uH npasu/ibHbili omeem

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

+TI0/IaB/IEHUS JIbIXaHHUST

HEeXBAaTKHA MUHEPATbHOTO MTUTaHMUs

CHWKEHUS] THTEHCUBHOCTH TPAHCTIMPALIAN

yYMEHbILIEHHsT KOJTMUECTBA CBOOOTHOM BO/IbI

Bblbpamb 00uH npasu/ibHbili omeem



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

1-3%

+12-14%

15-25%

Bblbpamb 00uH npasu/ibHbili omeem

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

KO3 PULIMEHT 3aBsjaHus

+K03(hGUIMEHT BOI0TIOTPeO/IeH ST

OTHOCHTeJ/IbHAs TPaHCIHpaLs

WHTEHCHUBHOCTh TPaHCIIMpALUA

Bblbpamb 00uH npagu/ibHbIli omeem

Ha xopo1o yB/jia)xHeHHO! NouYBe BO/JHbIH JlepuuuT pacTeHN B TeUeHUH CyTOK
BO3pacTaeT C yTpa JJ0 HOuu

+BO3pacTaeT C yTpa /10 MOJyHs, CHW)KAeTCs K Beuepy U MOJTHOCThIO UCYe3aeT HOUbI0
BO3pacTaeT C yTpa [0 Beuepa, HOUb TIOJIHOCTBIO He MCue3aeT

BO3pacTaeT B TeueHue JHs, HOUbI0 CHIKAeTCsl

Bblbpamb 00uH npagu/ibHbIli omeem

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

CTPYKTYPY K/I€TOK JIMCTOBOM M/IACTUHKH

OPUEHTALIMIO JIUCTA TI0 OTHOIIEHHIO K TTOBEPXHOCTH MOUBKI

BEJIMUMHY UIHTEHCUBHOCTH TPaHCITUPAIUN

Bbibpamb 00uH npasu/ibHbIl omeem

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

1-10mr/r-u

30-50mr/r -u

+300-500Mr/r- 4

Bblbpamb 00uH npasu/ibHbili omeem

Pacrenue u3pacxopoBaso 3a Bereranuio 100m1 Boabl 1 Hakonuio 0,3Kr CyxXoroBeiecTBa,
MPOJJyKTHUBHOCTH TPAHCIIMPALUHM PaBHA

0,3

+3

30

300

Bblbpamb 00uH npasu/ibHbili omeem
HacplieHHas Bo/i0i, HO X0/10/{HasA M0YBa SAB/ISAETCSA AJIA PacTeHHH (P3N0 TOrHUecKH CyXoi
u3 - 3a



yMeHbIIIeHUsI IOCTYITHOM /IJ1s KOPHel Baru

PE3KOro CH)KeHUS TPaHCIHUPaLn

+T10/jaB/IeHMe TIOT/IOTUTE/TbHOM /1eATe/IbHOCTH KOPHEU
HapyIIeHUs] BOAHOTO OaslaHca pacTeHust

Bblbpamb 00uH npagu/ibHbili omeem

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

rubbeperHa

+a0OCI[M30BOI KMCJIOThI

ayKCHHa

LUTOKWHWHA

Bblbpamb 00uH npagu/ibHbIli omeem

Jdns  onpeae/neHusi (PU3HOIOTMUYECKOT0 COCTOSSHHSI M TNOTPeOHOCTH pacTeHUs B
BO/IepPEKOMEH/IyeTCsl HCI0/Ib30BaTh C/IeAYIOLHe MoKa3aTe/u

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

JIUCThEB, COCTOSTHUE YCTHUUHOTO arrapaTa

BEe/IMUMHY  KODHEBOTO  [IABJIEHHs, COCTOSTHME  YCThbMUHOrOarapaTa, WHTEHCHBHOCTb

TPaHCIMpPALUY JINCTHEB

pH Kj1eTouHOro coka TlapeHXWMbI JIUCThEB, COCTOSIHHME YCTHMUUHOIO arirapaTa, BOZHBIM

TIOTEHIWA JIUCTHEB

WHTEHCHUBHOCTb TPAHCITUPALMH, KO3(hUIMEHT BO0TIOTPeb/IeH s

Bblbpamb 00uH npagu/ibHbIli omeem

Ilpu 3acyxe BOJHBIN Je(UIUT pacTeHUl B TeueHHe CyTOK

BO3pacTaeT C yTpa [J0 HOuu

BO3pacTaeT C yTpa /10 MOJy/IHs, CHWKAeTCs K Beuepy U MOJTHOCThI0 Ucue3aeT HOUbH0
+BO3pacTaeT C yTpa /0 Beuepa, HOYbIO TIOJIHOCTHIO He Mcye3aer

BO3pacTaeT B TeueHUe /IHsl, HOUbI) CHI)KAeTCS

Bblbpamb 00uH npagu/ibHbIli omeem

B npoaykTsbl (hoTOCHHTE3a BK/II0YAETCS BOABI
6osee 10%

8-5%

5-3%

+meHee 1% mipoiie/iieli yuepe3 pacTeHUe BOJbI

Bbibpamb 00uH npasuibHbIl omeem

IIpoAyKTUBHOCTh  TPAaHCHMPALMH  CeJIbCKOXO03IMCTBEHHBIX KY/JAbBTYP  H3MeHAeTCs
BIpe/enax

0,2-0,9r/n

+3-4r/n

30-40r/n

300-500r/n



Bblbpamb 00uH npagu/ibHbili omeem

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

9

+0,9

0,6

0,06

Bblbpamb 00uH npagu/ibHbIll omeem

Kpurnueckuii nepuo/| B )XU3HH PacTeHH#l C IEPUOJ0M MaKCUMA/ILHOMIIOTPe0OHOCTH B BO/ie
coBnaziaeT

+He coBMazaer

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

+Me30¢puTam

Kcepodutam

BCEM TIepeurC/IeHHBIM IPyIIIIaM

Bbibpamb 00uH npasuibHbIl omeem

Ko3ddunuent Bogonorped/1eHUsA CeTbCKOX03AMCTBEHHBIX KY/IBTYP COCTaBJIsIeT
0,2-0,9

3-4

300-500

+1000-2000

Peiienne 3aau B Ma/ibIX rpynmnax:

3agaya 1 BapuanTt. OmnpezenuTe MO TpaHCOUpaLuMoHHOMY Ko3(gduiueHTy (TK) Bo3MOKHBIE
ypOXKau B Cyxue U ChIpble rofibl. B cyxoii rog TK Bo3pacTaet, a B cbipoii cHkaeTcsi. OcobeHHO
3aMeTHO CHIDKeHHWe TPaHCIMPALMOHHOTO KO3(@UIMeHTa IpU OpOLIeHWH B COYeTaHUU C
yn00peHus M.

TK OcafikoB, MM Yposaii 6u,1/ra ¥porait x03.,
Kynbrypa - v - - v - jl ra -
CYXOH | ChIpOM | CyxOi | CBIpOM | CyXOH ChIpOH CyXo# | chIpoit
roj rof, rof, rof, roj roj roj roj
[Tiiennna sip 600 450 100 400
[Timenuria o3 513 340 100 300
[Ipoco 300 200 100 250
Aumenb 550 300 100 250
Osec 800 360 100 300

3aracsl Bjaru B nouse rnepey rnocesoMm 130 Mm.
X0351ICTBeHHbIN KO3 (DULIMeHT:
o3umas mniueHura — 35%




sgpoBast menura — 40%
ripoco — 30%

aumeHnb — 50%

osec — 30%

Vp.ouon.xK,,,
100%

Tabuila pacyeTHBIX JaHHBIX

Ypxos3.=

[TpotiieHT nepexBara jaru Chbipoii roj Cyxoii roj
ITmenuna o3sumas 60 25
[Tenutia sipoBas 50 15
IIpoco 75 30
HAumeHb 70 20
OBec 56 15

3agaua 2 BapuaHT. OripefileUTh MO TpaHCIHpalMoHHOMY Ko3dduuumenTy (TK) Bo3MokHBIe
ypO’kKau IpU BbINaZleHWU Pa3HOro KOJIMYeCcTBa 0Ca/IKOB.

TpaHcnvpalMoOHHbIA  KO3((ULMEHT — KOJMUeCTBO H3pacXO0/0BaHHOW BOJAbI B TrpaMMax,
roie/iiiee Ha o6pa3oBaHue 1 I. CyXOro BelecTBa.

Pacrenue ncrionb3yeT He BCe Majaroliye 0CafKu. 3HaUUTeIbHas YaCTh UX UCTapsieTCsl TIOUBOM.
B 3aBHCHUMOCTH OT NOro{HOM 0OCTaHOBKH U APYruX (haKTOPOB CPeHUIA TIPOLIEHT TlepexBaTa
ocazkoB 50-77. ITo oTgenbHBIM Ky/ibTypam: KyKypy3a 50-77, cos 28-47, oBec 5-26.
[TorpebHOCTH 3a BereTtaruo sipoBoi meHuLbl 250-350, sumens 120-200, kykypy3si 300-350
MM ocaikoB. Cpe/iHMe 3arachkl Biary B rmoyse mnepef rnocesoMm 160-180 mm; 100 MM 3aracoB
BJIary B nouse cooTBeTCTBYIOT 1000 M/ra.

Tabsuija pacueTHBIX JJaHHBIX

Kymstypa TK Yporkait 6uosioruueck., 1j/ra Ypoxkali X035IiCTBeH, 1i/Ta
100 mm 200 MM 400 Mmm 100 mMm 200 mm | 400 MM
[Tenuija 03. 500
[Tenuua s1p. 400
HAumeHb 300
Ogec 600

IIpumep pacuera (sipoBasi MILIEHULIA).
KonmuecTBo B/iary 3a Beretauyio Ky/abTYpbl:
160 MM + 100 mm = 260 MM, rae

160 MM — 3ariac Bjiaru nepez roceBom

100 MM — ocaziKu 3a BereTaLuio.
Vcnosib30BaHyve Bnaru:

260.mm x 50%
100%

50% mepexBaTr 0CaJKOB.

[Torpe6neHo rpammoB Braru c 1 ra:

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

=130mm, rae




1300000000

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

400 r — TpaHCIMPALMOHHBIA KO3 PULIMEHT.
Yporkal 3epHa:

32.5y [ 2a x50%
=16,25¢y / ca
100%
Tabmuna 4.1 — Kpurepuu onjeHKH ¢(h)OpMHUPOBAHHOCTH KOMITETeHIIHI
Kop u KpuTepuu olieHrBaHus c)OPMHUPOBAHHOCTH KOMITeTEHL[UN
HavMeHOBaHUe (4acTy KOMITeTeHLUM)
WHAUKAaTopa Ha 0a30BOM ypOBHe Ha TIOBBIIIIEHHOM YPOBHe
AOCTHIKEHHA COOTBETCTBYET OLIEHKE COOTBETCTBYET COOTBETCTBYET
KOMITeTeHI U «y[lOBIIETBOPUTEJILHO» OLIEHKE «XOPOIII0» OLIeHKe «OT/IMUHO»
(vactu 50-64% ot 65-85% ot 86-100% ot
KOMIIETEHLIH) MaKCHUMaJbHOTO Oasuia MaKCHMabHOTO MaKCHMasabHOT0
bamia Ganna

OIIK-5.Crniocoben k | ['oToB K Koomepauuu ¢ | ['oToB K Koomepaiuu | ['oToB K
y4acTHIO B KO/JleraMy; He COBCeM | C  KOJuleraMd, MO | KOolepaluu C
TpOBe/leHU U TBEpZ0 BJIaZIeeT | CYLeCTBY  OTBeYaeT | Kojuieramu, pabore
9KCIepUMeHTaIbHbl [MaTepuasioMm, MpU | Ha MOCTaB/IeHHbIE | B KOJIJIEKTHBe,
X UCCJ/IelIoBaHMM B |0TBeTax JIOTTyCKaeT | 11eJd, ¢ HeOOoNbIIMMH | criocobeH
npoecCHOHaNBLHOM  [MaloCyllleCTBeHHbIe MOTPELHOCTSIMU pacro3HaBaTh 1O
JesiTe/IbHOCTH TOTPELLIHOCTA B aHaiu3e | u3jaraeT yuebOHbIN | MOpdoIornyecKum
NAa-1. Ilopx pe3y/bTaroB, HETOYHYIO | MaTepyas, B OTBeTe | [pU3HaKaM
PYKOBO/ICTBOM apryMmeHTaL1io JlOTTyCKaeT Haubosee
crnietanucra bosiee  [MpUMeHeHHs 3aKOHOB | HeOosIbIIMe TPO0esbl, | pacIpOCTPaHEHHBI
BBICOKOM eCTeCTBeHHOHAayUHbIX He MCKaXarollie ero | e B  perdoHax
KBa/IM(UKaLU JUCIIUIUIMH, WCIIBITHIBAET | CO/leP)KaHUSI. JIMKOpacTylye
yuacTBYyeT B 3aTpyJAHeHUs rpu pacTeHus U
TIpOBe/|eHU U oopmsieHHH BBIBOJIOB. Ce/IbCKOXO035IHCTBe
3KCrepyUMeHTabHbI HHble  KY/bTYpBI,
X UCCJIeIOBaHUH B OLIeHUBAaTh ux
00/1aCcTH arpOHOMUH ¢u3nonoruueckoe
- Onpepensiet COCTOSIHUE;
WHTEeHCUBHOCTh

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

Moay/ib 5. - KopHeBoe muranye pacreHmi




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

1. KopHeBasi cucTeMa Kak OCHOBHOW OpPTraH MOIJIOIIeHUs] U YCBOeHHSI MUHEPaJIbHbIX 3/IEMEHTOB.
2. dusronoruyeckas posb Makp0O3J/IeMeHTOB.

3. dusroornyeckas pojib MUKPO3JIeMEHTOB.

4.TspKenble MeTasl/ibl, UX 3HauUeHWe U CIIoCO0bI 1eTOKCHUKALIUH.

5.MeTo/ibl AMAarHOCTHUKU MUTAHUST paCTeHUN

6. I[IpyHLMITMaIbHbIe OCHOBBI BbIpALl[MBaHUs PACTeHUH B YC/IOBUSX THIPOTIOHUKHU U a3POTIOHUKHN
7.3HaueHMe JIMCTOBOM, TKaHeBOM 1 TTIOUBEHHOW JUarHOCTUKH B TTIUTAHWUW PaCTeHUM.

BOl'[pOCbI AJIA KOJIJIOKBHUYMA:

1.

10.

11.

12.

13.

Pa3BuTHe YyYyeHUs] O MHWHEPaJbHOM TMTaHUM pacTeHui. KpyroBopoT cepbl B Ouocdepe.
HocTymHble Ay pacTeHui (OpMbI Cepbl U MeTabo0/M3M cepbl B pacTeHHsX. KpyroBopor
yriepoza B buocdepe.

MWUKpO3/ieMeHTbl W TsDKesble MeTasulbl, WX (DHU3HUOJIOTHUeCKOe 3HaueHWe [/ PacTeHUH.
AKTUBHBIA TPaHCIIOPT. MeXaHU3MbI PeTyJISiLUM, Tiepe/IBIKeHNs BeIeCTB B PaCTUTETHHOM
opraHu3sMe.

IocTymHbie HOpMbI OCHOBHBIX 3/1eMEHTOB MUTaHUs. CriocoObl MX MOCTYIIJIEHUsI B PaCTeHHUE.
Kpyrosopot dhocdopa B 6uochepe.

Cucrema yznobpenuii. Heobxogumble yciioBust (GyHKIIMOHMPOBAHUSI CHCTEMbI y100peHuH.
[TuTaHue pacTeHuii B oHTOreHe3e. HeKopHeBOe MUTaHWe paCTeHUH.

Kpyrosopot a3orta B 6uoctepe. [Ipr3HaKu a30THOTO T'OJIOJAHUS Y CEIbCKOXO035HCTBEHHBIX
Ky/nbTyp. OcO0eHHOCTH HUTPAaTHOTO M aMMOHHMMHOTO TIMTAHUSI pPacTeHUd. ACCUMUIISLIVS
HUTpPaTHOTO a3ora. CrocoObl perysislyy a30THOrO TUTAHUS pacTeHuid. PU3noOruUecKre
HapyILeH!s TTPY HeJIOCTaTKe a3oTa.

Cesa3b mpoljecca JbpIXaHUs C CMHTe30M aMHUHOKHC/IOT B pacTeHWd. [IpUYMHBI HaKOTUIEHHUS
M30BbITOUHBIX KOJWUYECTB HHUTPAaTOB B  pACTeHUSX, W TNYTH MX CHIWKEHUS B
CeJTbCKOXO03SIUCTBEHHOU TIPOIYKITUH.

dusronoruyeckast posib Kaiusi B pacteHud. @U3H0I0rMUeCKHe HapyLIeHHWs TIPYU HeJJoCTaTKe
Kamus. [IpyU3HaKU KamMHiHOTO TOJIOJAaHUs Y CEeTbCKOXO3SHCTBEHHBIX KY/IbTYp. VICTOUHMKH
Ka/IMHOTO TTUTaHUS [jisi pacTeHnid. POpMbI TIOCTYTI/IEHHSI.

dusnonornueckrie HapyileHWss TIpyd HejoctaTke (ocdopa. ocTymHble s pacTeHHWM
dbopmbI PochopHBIX CoeIHEHUH.

[Tornomenre MyHepasbHBIX BellecTB. [lacCCUBHBIA TPaHCIIOPT PACTBOPEHHBIX BEIIECTB.
MuHepa/ibHbIe BellleCTBa B (PUTOLIEHO3aX M X KPYTOBOPOT B 9KOCHCTEME.

VI3MepeHue ¥ perucTpariyist mapaMeTpOB KOPHEBBIX CUCTEM B TI0JIEBBIX YC/IOBHSIX. [1/IOTHOCTh
U pacripefiefieHde KOpHed B Tiojie. VOHHBIA TPaHCIIOPT B IieJioM pacTeHuu. DPopMbl
MOCTYTI/IEHHSI BEILeCTB B paCTeHHe.

Teopur MUHEPaTbHOTO TIMTaHUS pacTeHWH. [IpUHLWIBI [AWATHOCTUKUA  JeduruTa
MTUTATe/TbHBIX 3/IEMEHTOB.

[lnarHoCTHMKa TIMTaHUSI CEIbCKOXO3SHUCTBEHHBIX PACTEHWM B  TIONIEBBIX  YC/IOBHSIX.
[TepepacnipeziesieHrie ¥ peYTH/IM3AlUsl BEIIeCTB B pacTeHUHU. PeryivpoBaHUe pacTEHUSIMU
CKOPOCTH TIOTJIOIIEHHSI UOHOB.

OcobeHHOCTH MUTaHWS pacTeHWi B OECITIOUBEHHOM Ky/bType (THAPOa’pOINOHUKA U T.[.).
Peaxijusi pacTeHUM Ha U30BITOUHO BLICOKHI YPOBEHb MHUHEPA/IbHOTO MUTaHMs. [lorsoleHye



WOHOB U3 pa30aBfeHHbIX U BBICOKOKOHL[EHTPUPOBAHHBIX pacTBOPOB. AHTOI'OHU3M,
CHUHEepPrU3M, afiIuTUBHOCTL NOHOB.

14. B3aumogelicTBUsS MeXy pacTeHUssMu. PU3M0/I0TMYeCcKre OCHOBBI TIPUMEHeHHs y100peHNH.
MeMbpaHHasi perysilidsi MIOHHOTO TpaHcropTta. VMOHHBIM TomMeocTa3 K/ieTKH. PajukanbHOe
repeMellieHre UOHOB B KOPHSX, JBUKeHYe I10 aroIiacTy U CUMILIACTY.

15. TTepeMeliieHie MOHOB Ha JajbHee pacCTOSTHUE MO Kcuneme u (osme. Heobxomrmble
pacTeHHI0 MakKpo U MHKDO3JIeMeHThl, MuX YycBosieMble (DOpMbI, COEWHEHUSl W
(bu3moiornueckas posb.

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

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

JefCTBUe AbIXaTe/bHbIX 57I0B

TeMIlepaTypHasi 3aBUCHMOCTb

KOHL|eHTPALIMOHHBIN rPaiueHT

+3/IeKTPOXVMHUUECKUH IPajUeHT

Bbibpamb 00uH npasuibHbIli omeem

Hau6onbumii 6apbep B pagnaib6HOM TPAaHCIIOPTe HOHOB B KOPHe NMpeACTaB/sAgeT
+9H7I0f]epMa

TIePULIKIT

Kopa

pu3ozepma

Bblbpamb 00uH npagu/ibHbIli omeem

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

+Mg

Cu

Zn

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

+Ca

Na

CI

Bbibpamb 00uH npasubHbIl omeem

3Hauenue pH nouBbl, NPH KOTOPOM MOIJIOIIEHHE MOHA aMMOHHA Oy/ieT
Han00/IbIINM:

4,5

5,5

6,0

+7,0



Bbibpamb 00uH Npasu/ibHbIli omeem

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

Fe

rem- Fe

+remFe- Oeslok

Bblbpamb 00uH npagu/ibHbili omeem

HakormnieHH10 BereTaTHBHOM MacChl PACTeHUH CIOCOOCTBYeT
+N

K

Fe

P

Bblbpamb 00uH npagu/ibHbIli omeem

KpaeBoii 0)KOr IMCTHEB MOKET ObITh CBSA3aH C HEOCTATKOM
N

+K

Fe

P

Bblbpamb 00uH npagu/ibHbIli omeem

DU3H0/I0rHUeCKH KHCJ/I0H C0J/IbI0 AB/IACTCH
KHO3

+KCI

NH4NO3

Nast4

Bblbpamb 00uH npagu/ibHbIli omeem

B Hauasie Beretanuu y pacTeHUd Hau0o/1b1Ias NOTPeOHOCTH B
+asoTte

KTy

MarHuy

xerese

Bbibpamb 00uH npasuibHbIl omeem

IIpocTeTHuecKoi rpymnmnoi Kap6oaHrupasbl AB/ISAETCA
K

Ca

+7Zn

Mo



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

+K

N

Ca

Fe

Bblbpamb 00uH npasu/ibHbili omeem

OnTumanbHoe 3HaueHre pH nuTaTe1bHOr0 pacTBopa AJisl NOIJIONeHUsA HUTPaTa
7,0

6,0

+5,0

4,0

Bblbpamb 00uH npagu/ibHbIli omeem

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

K

Fe

+P

Bblbpamb 00uH npagu/ibHbIli omeem

Ilpu HepfocTaTKe a30Ta B MEPBYI0 0Uepe/b MPOHUCXOAUT
CHIDKEHWe WHTeHCUBHOCTH [IbIXaHUSI

HapyIleHre BOJHOTO 0OMeHa

+1I0/1aB/IeHre POCTa

CHIVDKEHHUE TI0JIOKUTETbHOM JIeATe/TbHOCTA KOPHST

Bblbpamb 00uH npagu/ibHbIli omeem

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

+MOJIOJ0CTU

TI/IOJOHOLLIEeHUST

pa3MHOKeHUsI

Bbibpamb 00uH npasuibHbIl omeem

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

yr1epos,

KpPeMHUM

MOJTHO1eH

+cepa



Tabmna 5.1 — Kpurepun orjeHku ¢)opMHUPOBAaHHOCTH KOMIETeHI[UH

Kop n Kputepuu olieHuBaHUs chOPMUPOBAHHOCTH KOMITeTEHLIMA
HavMeHOBaHUe (4acTy KOMITeTeHLUM)
WMHJUKaTopa Ha 6a30BOM ypOBHe Ha MOBBIIIIEHHOM YDOBHE
JOCTYKeHUsI COOTBETCTBYET OLIEHKE COOTBETCTBYET COOTBETCTBYeT
KOMITeTEeHLIUU «y[lOBIIETBOPUTEJILHO» OLIeHKe «XOPOIII0» OLIeHKe «OT/IMUHO»
(yactu 50-64% ot 65-85% ot 86-100% ot
KOMIIeTEHLIH) MakcHUMasnbHOro Gasa MaKCHMa/IbHOT'O MaKCHMaabHOI0
Ganna banna

OIIK-5.Criocoben k | ['oToB K Kooreparuu C | ['oToB K Kooreparuu | ['oToB K
yuacTHIO B KOJ/IeTaMd; He COBCEM | C  KOJUleraMd, MO | KOoIepaluu C
TIpPOBeJIeHU U TBEpZ0 B/IQJleeT | CYL[eCTBY  OTBeYaeT | KoJuleramu, pabore
5KCIIepPUMEeHTa/IbHbl  [MaTepuasioM, IIpH | Ha NOCTaBJ/IEHHbIE | B KOJI/IeKTHBe,
X UCCJ/IeflIOBaHNM B [OTBeTax JOTyCKaeT | [eJiv, C HeOObIIMMU | CTIOCOOeH
ripoecCcOHaNBLHON  [Ma/loCyllleCTBEeHHbIe TMOTPEeLHOCTSIMU pacro3HaBaTth IO
JesITe/IbHOCTH MOTPeLIHOCTY B aHalu3e | u3jaraeT yueOHbIN | MOp(hOIOrHuecKuM
NA-1. Iox pe3y/bTartoB, HETOYHYKO | Marepyaj, B OTBeTe | IpU3HaKaM
PYKOBO/ICTBOM apryMmeHTaLio JlOTTyCKaeT Haubosee
crierjavcTa 6osee  |MpUMeHEHHS 3aKOHOB | HeOO/bIIIMe TPOOesbI, | pacpoCTpaHeHHbI
BBICOKOM eCTeCTBEHHOHAYUYHbIX He HCKaKalolue ero | e B  perdoHax
KBa/M(UKaLU JUCLIUIUIMH, WCIIBITHIBAET | CO/lePyKaHUSI. JIMKOpacTyliye
y4JacTBYeT B 3aTpyJHeHUs rpu pacTeHus u
NIpOBeJleHU U 0o(opmIIeHNH BBIBO/OB. CeJIbCKOXO035IMCTBe
5KCIepUMeHTasbHbI HHble  KY/bTYpBHI,
X UCCJIe[lOBaHNH B OLIeHUBaTh ux
00/1aCTH arpOHOMUH ¢u3nonoruueckoe
- OcBauBaet meTo/] COCTOSIHUE;

HCKYCCTBEHHBIX
KYJbTYD.
NA-2.-ITpoBogut
[VarHOCTUKY
TIPM3HAKOB
roJIolaHus
pacTeHUM

Moayan6 - OHTOreHes ¥ ajantTanuga pacTreHu

Bomnpocs! Aist 00CyKaeHNs NPH 3a1uTe J1a00paTopHbBIX padorT:




1. Otamnbl pa3BuTHUsS KIeTKU. [[BOMHOe OIJIOJO0TBOpeHHe, ero Guosoruyeckasi CyIIHOCTb.
[Tonstue o pocre. Knerounsle ocHOBBI pocTa. [loHsATHe 0 pasBuTun pacteHun. [Tonsarue
00 OHTOTeHe3e paCTeHH.

2. MonekynsipHasi Teopusi pa3BUTHsl pacTeHui. @Pa3bl MpOpacTaHUs pPACTeHWM. OTaribl
pa3BUTHS pacTeHui. Perysius 3TaroB pa3BUTHSI.

3. ®UTOrOPMOHBI — CTUMYJ/STOPbI U UHIMOWUTOPBI POCTOBBIX TPOLieCCOB. PUTOTOPMOHBI,
KaK (paKTOpBI, pery/vpyrolye poCcT U pa3BUTHE LeJIOCTHOTO pacTeHUsI.

4. PocT pacTeHul U €ro 3aBUCMMOCTb OT BHYTPeHHUX (DaKTOpOB. 3aBUCHMOCTb pOCTa OT
9KOJIOTHYeCKUX (haKTOPOB.

5. CwuHre3, NOKanu3alys U NiepeBIKeHre (UTOrOPMOHOB 10 pacTeHH0. OCoOOeHHOCTH UX
JeNUCTBUST Ha PpOCT TKaHeld U oOpraHoB U ¢GOpMHpOBaHWE TUIOAIOB U  CeMsH.
Merabosmueckass ~ CBs3b  (UTOrOPMOHOB.  VIcmonb3oBaHWe — (DUTOTOPMOHOB U
(r3roI0rMUecKy aKTUBHBIX COeIMHEeHUM B C/X MpakTuke. JIokanu3aius pocTa y BbICIINX
pacteHwi. 3akoH Oosblioro mepuofa. [IoHsITME O poCTe LIeJIOCTHOTO pacTeHUs.
PerynsTopHble OTHOLIEHUS] MEX]y BereTaTUBHbIMA W TeHEPAaTHBHBIMM OpraHaMd B
Tripoliecce pocTa.

6. OMOpHOHA/ILHBIN 3Tar pa3BUTHs pacTeHH. Ero du3nonornueckre 0coOeHHOCTH. PUTMBI
(u3ronoruueckux npoieccoB. PakTophl, BAUSIOI[ME Ha CYTOUHbIE U TO/OBble PUTMBI.
MorneKy/isipHble ¥ KJIeTOYHble OCHOBBI OMOTexHO/orvd. CBOWMCTBA TOTHUIIOTEHTHOCTU
K/IeTOK. BO3MO)KHOCTH MeTo/ja SKCTIepUMeHTaIbHOTO MopdoreHes3a B Ky/IbType K/IeTOK U
TKaHeW JI/I1 paCTeHHeBO/ICTBa.

7. HOBeHa/IbHBINM 3Tall Pa3BUTHS pacTeHHUH, ero dhu3noIoruueckre 0cooeHHoCTH. CHUCTeMbI
KpacHbIW - JaqbHUM KpacHbIW cBeT. D(d@eKT cHHero cBeTa Ha poCT. Buzbl ABMKeHUM
pacTeHHH, UX TPUCIOCOOUTe/TbHOe 3HAaUeHHe.

8. PocTtoBble M TypropHble MexaHW3Mbl [ABWXKeHHM. Tponmusmbl. HepaBHOMepHBINM poCT
pacTeHMid TI0 OTHOIIEHHWIO K JIOKa/JbHO JeicTByroleMy dakTopy. Hactuueckue
JIBYDKeHUs pacTeHU. MeTo/ibl U3MepeHHsi CKOPOCTH POCTa.

9. Tlokol pacreHuid. buosornueckuii W BBIHY)XKAEHHBbIM TOKOW. fpoBu3anusi U
TepMOIepuou3M. 3aKOH MUHUMYMa M B3auMo/ieicTBUsl (pakTopoB pocta. Pusnomnorvs
cTapeHust pacteHui. LlMK/inMyeckoe cTapeHHe U OMOJIO)KEHHWe pacTeHHWN U OpraHoB B
OHTOTeHe3e.

10. OcobeHHocTH pocTa pacTeHuH B GuTOI[eHO3e. BiiusiHve Ha POCT pacTeHUM XUMHUYeCKUX
cpefcTB 3awiuThl. doTorepuou3M. Bo3aMoKHOCTH peryivpoBaHusi pa3BUTHsL pacTeHUM
CBeTOBbIM (haKTOpPOM. JDTar CO3peBaHUsI U 3pesiocTu pacTeHuil. Ero ¢usumonornueckue
0COOEHHOCTH.

@doH/| TeCTOBBIX 3a/laHUH /ISl TEKYIIero KOHTPOJIsl 3HAHHI M0 TeMe:
Bbibpamb 00uH npasuibHbIl omeem

Y cuneHHoe nor/omenyue BOAbI XapaKTePHO AJIsA (a3bl

JieNeHust

+pacTsoKeHust

g depeHaLn

CTapeHwust

Bblbpamb 00uH npasu/ibHbIll omeem



I'eoTponHUUYeCcKYI0 peaKL|I0 PaCTeHHH KOHTPO/TUPYeT
+ayKCHH

L[UTOKUHUH

rubbepesuTMH

3TH/IEH

Bblbpamb 00uH npasu/ibHbili omeem

B KOHCTAHTHBIX YC/I0BUSX CPe/ibl BO BpeMeHH CKOPOCTh POCTa PacTeHUuH
He U3MeHsIeTCs

YMEHBIIIAeTCs

yBeIMUMBAeTCS

+MMeeT CYyTOUYHbIM PUTM

Bblbpamb 00uH npagu/bHbili omeem

SIB/IeHHe AeITHO/ISALIMU UMeeT MPUCIIOCO0UTeTbHOE 3HAaUeHHe NP
+I10BJIEHUU BCXOJ0B

TIPOpPaCTaHU CeMsTH

(hopMUpOBaHUM reHepaTUBHBIX OPTaHOB

Bbibpamb 00uH npasuibHbIli omeem

Poct pacrenmii -310

+HOBOOOpPAa30BaHKe 371eMEHTOB CTPYKTYPbI
yBe/IMueHre KOMM4yeCcTBa OPraHMuecKoro BellecTBa
yBeJIMueHre Macchl

yBeIMueHre pa3MepoB

Bbibpamb 00uH npasu/ibHbIl omeem

Tponu3Msl -3T0 JBWKeHHE PacTeHUH, KOTOpoe BO3HHKAaeT B OTBeT Ha
aucddysHoe pelicTBUe (PaKTOPOB Cpe/bl

+0/IHOCTOpOHHee JieliCTBUe (haKTopa Cpefibl

Ha pocT oceBbIX OpraHOB pacTeHHWM CH/IbHee BCETro B/IUSIFOT

3eJieHbIe

CYHYe

JKeNThble

+KpacHble JIyur

Bblbpamb 00uH npasu/ibHbili omeem

Pocty KopHe#l 0/1arompHUATCTBYeT CO/ep)XKaHHE KHC/IOpPOa B TOYBEHHOM BO3AyXxe(B
00beMHBIX MPOLIEHTAX)

35%

+10-12%

1-3%

0,3-0,5%

Bblbpamb 00uH npasu/ibHbili omeem
KopHeo0Opa3oBaHue y UepeHKOB MO)KHO YCH/IUTh



[IUTOKUHUHAMU
rrubbepenmMHaMu
+ayKCHMHaM1
3TUJIEHOM

Bblbpamb 00uH npagu/ibHbili omeem
Y piuHeHue cTed/isi BbI3bIBaeT
ayKCUH

+TH06epeH

3THJIEH

LUTOKUHVH

Bbibpamb 00uH npasuibHbIl omeem
sIpoBH3anusi 03UMBIX PaCTeHUH
3aMe/|isieT pa3BUTHe

+obecrieurBaeT MHULMALIUFO [IBETEHHST
YCKOpSieT POCT

3ameZi/IsieT pocT

Bbibpamb 00uH npasuibHbIli omeem

3ab/;1aroBpeMeHHOMY MPHUCIIOCO0/IEHHIO pacTeHUuH K He0/IaronpUsiTHBIM
yC/IOBHSIMCITIOCOOCTBYeT

+IMHa JHA

B/I&)KHOCTb BO3/lyXa

TeMIieparypa

HWHTEHCHBHOCTb OCBEII€HHOCTU

Bbibpamb 00uH npasu/ibHbIli omeem
Bakyo.ib o6pa3syercs B dasy

I depeHLalN

MOpPHOHATBHYIO

+pacTsoKeHus

Bblbpamb 00uH npasu/ibHbili omeem

IIpaBWIbHYI0 OPHEHTALlMI0 B NPOCTPAHCTBE OCEBHIX OPraHOB PacTeHHS] BOCHOBHOM
onpejensier

XeMOTpOIMU3M

(dhoToTpomnu3m

THIPOTPOTIUA3M

+Te0TpOoI3M

Bblbpamb 00uH npasu/ibHbill omeem
OTcyTCcTBHEM 0/1aroNPHUATHBIX YC/IOBUH /I/IA POCTA BbI3bIBAETCS
ryOoKuit



Tnpe/iBapyTe/IbHbIN

BTOPUYHBIN

+BBbIHY)K/,eHHbI [TOKON

sIB/jIeHMe YTHO/IALIMY MMeeT NPUCIOCO0NTeTbHOe 3HaUeHHEe PU
KyllleHUH ( BeTB/IeHUM ) PacTeHuH

TI0SIB/IEHUY BCXOZI0B

+1IpopacTaHuy ceMsH

(hopMHpOBaHNY reHepaTUBHBIX OPraHOB
ITpoOy)xaeHHe CHAIMX NT0YeK BbI3bIBAET yAaIeHue
LIBETKOB

IUI0J0B

+BepXyILIKU mobera

CTapbIX JIMCTHEB

Bbi6pamb 00uH npasuwibHbIli omeem

B/iaronpusiTHbIE YC/IOBHA AJIA POCTA NMPH BJIAKHOCTH MOYBBI
+60-80%

30-40%

40-50%

50-60%

Bblbpamb 00uH npagu/ibHbIli omeem
Crparudukanus

TOPMO3UT TIpOpacTaHre CeMsTH
CTUMY/TMPYeT [IBeTeHre pPaCTeHUi
MpO/JIsSieT MOKOU CeMsiH
+CrocoOCTBYeT MPOpacTaHHIO CEeMSTH

Bbibpamb 00uH npasu/ibHbIl omeem
Jns1 3MOpHOHA/IBHOM a3kl pocTa KJIETKH Hanbosiee XapaKTepPHO
yBe/r4eHre pa3MepoB KIIeTKH

yTOJIIeHHe KIIeTOUHON CTEeHKH

oOpa3oBaHue 1|eHTpaTbHOW BaKy0/In

+KJ/IeTOYHOe Jie/ieHne

Bbibpamb 00uH npasu/ibHbIl omeem

MakcuMa/ibHBIN POCT cTe0/1s1 B BBICOTY Hal/1l0aeTcs
+B TEMHOTe

TIPH KOPOTKOM JIHE

TP [JTMHHOM JIHe

TIPY HEITPePhIBHOM OCBeIleHNH

BOITPOC CO CBOBOJHbBIM ®OPMHUPOBAHMUEM OTBETOB

Bonpoc Ha 3anosHeHue ¢popmbi

Eciu K akTUBHOMY 1IeHTPY pepMeHTaTUBHOTO Oe/ika CriocobeH NpUCOeJUHUTHCS He TOTbKO
cybcTpat peakiyy, HO U CTPYKTYPHO TMOI00HBIN eMy UHTHOUTOP, TO 3TO (KOHKYPEeHTHOe)

VMHTHOMpOBaHue.



Eciu k1eTka HaXOAUTCSL B COCTOSTHUM TIO/THOM TIOTePU TYpropa, a ee BOAHbIN MOTeHI[1al PaBeH -
0,5 MIla, To ocMOTUYeCKUM MOTeHI1Masl cocTasyseT (- 0,5 Mma).

[Tpu ruppocratrueckom noreHmasne 0,5Mma v BogHoM - 0,2Mna ocMOTHYeCKWY TTOTeHLal
cocrasnsieT — (0,7 Mma).

[TpoAyKTUBHOCTH TPAHCITUPAL[MM pacTeHUsI, HAaKOMUBIIIEro 3a Bereraruto 0,3 KI CyXoro
BelljecTBa 1 ucrapubiiero 100 i1 Boabl cocrasiisiet (3 r/m).

ITo OTHOIIEHHIO K BO/Ie OCHOBHBIE TPYTIIHI 3/1aKOBBIX U 36pPHOO000BBIX TPaB, Mac/THUHbIE,
3epHOBbIe OTHOCATCS K rpymre (Me30(HuToB).

[Tepuro/ B )KU3HU pacTeHus1, KOT/ia OHO HanboJiee UyBCTBUTETBHO K HEZIOCTATKY BOJIBI
Ha3biBaeTCs (KPUTHUECKHUM).

BeisieneHue KaneabHO-KAKOW B/lard JIMCTbSIMU B YC/IOBUSIX NTOBBIIIIEHHOM BI&XKHOCTH BO3/yXa
Ha3bIBaeTCs (ryTTamueH).

®ukcanusi CO, y Cy-pacTeHnid IPOUCXOJUT B KeTKax (Me3oduiiia).

TemnepaTypHbIii MaKCUMyM (OTOCHHTe3a (HMXKe) TeMIlepaTypHOro MakCUMyMa JibIXaHusl.

OCHOBHBIM 3HEPreTUUeCcKH LIeHHBIM TIPOIYKTOM a3pOOHOT0 bixaHus siBisiercs: (AT®).

Peakiiyist pacTeHMid Ha EPUOIMYECKYI0 CMEHY MOBBIIIEHHbIX Y TTOHW)KEHHbIX TeMIlepartyp,
BbIDaKAIOLIAsICsl B U3MEHeHUU MPOLIeCCOB POCTA U Pa3BUTHS Ha3bIBaeTCsl (TepMOMepHou3M).

B 10)KHBIX IMpOTax pacrpocTpaHeHa rpyrmna (KOpoTKO)IHEeBHbIX paCTeHUH.

Crioco6HOCTh pacTeHU MepeHOCUTh HU3KHe OTpUlLlaTe/bHble TeMITepaTyphl Ha3bIBAeTC s
(MOpP030CTOMKOCTHI0).

Cnaboe pa3BuTHe MexaHUUYeCKHX TKaHel cTeO/1si MPUBOJUT K MOJIEraHHIO.
PocT ctebsist B TO/MIMHY 00ecrieunBaioT (JlaTepaibHble) MEPUCTEMBI.
Ha sipoBr3aiiyiio pearvupyoT TOJILKO Ha KOPOTKOM JiHe (pacTeHUsl-ABYPYUKH).

OtcytcTBre 6/1aroNpUSITHBIX /11 POCTa YC/IOBHM BbI3bIBaeT (BbIHYXKA€HHBIN) TTOKOU MOUeK 1
CeMsH.

st 60pB0BI ¢ COPHSIKaMH MPUMEHSIIOT BeIl|eCTBa, Ha3biBaeMble (repOuujaMmm).
Y cTaHOBHUTH COOTBETCTBHE:

¢yHkyus buomembpaH onpedeneHue

1) paspgenuTenbHas a) yyacThe B XHUMHYECKUX TMpeBpallleHUsIX pPa3/IhyHbIX




Bel[eCTB (2)

2) metabonuueckas b) moaaep)kaHue pa3HOCTU 37IEKTPUUECKUX MOTeHIUAOB (4)

3) peuenrTopHas C) pasfejieHve BHYTPU- U BHEK/IETOYHOIO MPOCTpaHCTBa (1)

4) asjekTpUueckas d) mepeHOC BellleCTB MeXAY pa3/IMUYHbIMUKOMITADTMeHTaMH 1
BHEKJ/IeTOUHOM cpefoi (5)

5) TpaHcnopTHas €) ydJacTve B BOCIPHATHYU BHEIIHUX CTUMYJIOB (3)

Y CTaHOBUTBH COOTBETCTBHE:

ougpgpy3us monekyn onpede/ieHue 8 MeMbpaHe

1) narepanbHas a) [IBIDKEHME BOKDPYI OCHU TMepHeHAWKY/ISIPHO IJIOCKOCTH
oucos (2)

2) BpalllaTenbHast b) mepemertrieHue ¢ 0JHOM CTOPOHBI OMC/IOS Ha APYTYIO (3)

3) dmun-daon C) JBWKEHHe B IJIOCKOCTH bucsios (1)

Y cTaHOBUTHL COOTBETCTBHE:

3/1eMEeHMHbIU XumMuueckull cocmas benka

codepacaHue 8 npoyeHmax

a) Yyraepon
b) kucnopoz
C) BOZOpPO[
d) asor
e) cepa

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

Pa6ota B Masibix rpynnax: Pemenue 3ajjau

3agaua. OmpesieMTh Ky/IbTYphbl, OT3bIBUMBBIE HA pa3Hble CMOCOOBI TpeArI0CeBHOM

00paboTKH cemsiH.

[TprieM 0O6pabOTKH.

IIpoBegeHue 00padoTKH

Kynbrypa

1. Bo3gyiiHo- Pacchinianve ceMsiH TOHKUM CJIoOeM B COJIHEUHBIE THU C
TeryioBas TepuoUUeCKUM TepesiorayrvBaHueM.

Pacctun asg mpocCyILKU U TIOCIIE, ee IIporpeBaHHe
2. TeruioBas. A bocyt Ayrom porp

CeMSsH 10 30°-35°C B TeueHue 4-5 yacos.

3. ObpaboTka cemsiH
XOJI0ZIOM.

[ToriepemeHHOe BbIZIEp>)KMBaHUE CeMsiH 18 yacoB 1nipu 0°C
v 6 yacos 1pu 18°C B Teuenme 15-25 cyTok. Mcrnosnbe3yror
HaKJ/IFOHYBILKECS U He HaK/TFOHYBLIMECS] CeMeHa.

4. 3akanvBaHue K
3acyxe 1o I'enkesto.

CeMeHa HaMauyMBalOT B BOJe WM C1aboM pacTBope
6opHoit kucnotel (0,01%) B 3-4 mpuema. Ha 100 kr
cemsiH 6epyt 30-40 1 Bozbl. Korzia Bcsi Bojla BIIUTAeTCH,
BOPOX TOKPBIBAIOT MEILIKOBUHOM U BBIJI€DP)KMBAIOT [IBOE
CYTOK, TepuOo/uUecKu IiepesiorniauvBas. 3aTeM CeMeHa
PacChINaloT U MOACYIIUBAIOT.

5. 3aKkanmBaHue K
3aCOJIeHUIO 10
['enkesmto

To xe camoe, HO WCITIOJIB3YIOT PAaCTBOPBI COJIe HATpHS,
KasbLUsl U JIP.

6. ObpaboTka ceMsiH
B pacTBOpax
MaKpO3JIEMEHTOB.

Ucnone3ytor 1 % pactBop NPK (B surpe BOAbI
pactBopsitoT 9,5 1 NH4NO3, 6,4 1 KH,POy, 5,6 T KCI).
CeMeHa HaMauMBalT B TeueHuUe 6-24 4acos,
MPOCYLIMBAIOT.

3areM

7. ObpaboTka cemMsiH
B pacTBOpax

Hna navaunBania cevsiH uaiors3yror 0,01-0,005 % pacteopsl
X/IOpYCTOr0 WM CepHOKMC/IOro MapraHiia, 0,004-0,2% cepHOKUCION




MHKPO3J/IEMEHTOB

mem, 0,02-0,03% 6opHoi kucioTs, 0,01-0,2 % CEPHOKUC/IONO 1IMHKA.
PactBopb! BIMTBBarOTCI CeMeHamu 8-12 4acoB, 3areM cemeHa
TIOZICYLLIMBAIOTC Ha BO3IyXE.

8. ObpaboTtka
OHMOreHHBIMU
CTUMY/IITOPAMH.

loToBAT pactBOphl, cofepxaiue 20-50 Mr/n sHTapHOMN
kucnotel. Ha 100 kr cemsiH ucCmonb3yroT 35 JMTPOB
pacTBopa B /Ba Tpuema:l5 JUTpPOB TMpU TepBOM
obpaboTtke, 10 MTpPOB Uepe3 6 yacoB. 3epHO HAKPHIBAIOT
Ope3eHTOM Ha 24 yaca, 3aTeM NPOCYIINBAOT.

9. O6paboTka

Ncnosns3syror 0,03 % pactBop. HamauuBarot 24 yaca npu

MEeTH/IEHOBOU TemrepaType 22-24° C.

CUHBIO.

10. O6paboTka Ucrnome3ytor 0,01 % pacteop retepoaykciHa, 01-05 % pactBop
POCTOBBIMU TMO0epPITTVHA, HaMauMBaroT 12-24 yaca 3areM MpOCYITMBAFOT.
Bell|eCTBaMH.

11. JpaxxupoBaHue
CeMsH.

CemeHa 00BOJIaKMBAIOT
cofiep>Karteit
GyHTULUABI U IpyTHe BelllecTBa.

TyCTOM KJesilliel MacCoM,

MHKPO3JIEMEHTBI, (bUTOrOpMOHBI,

12. ITopcyiiviBaHue
CeMsH.

CemeHa MnoACylmurBarlOT B CYyXOM TOMELIeHHWN B TeUeHue
HECKOJIBKUX CYTOK.

13. [IpombiBaHUe
CceMsiH B ITPOTOYHOM
BOJI€.

[MpoMbIBKa B TMPOTOYHOM BOJe B TeueHHe HeCKOJbKHUX
CYTOK.

3apaua. Onpezsenth MOpHOGDHU3HOIOTHYeCKHe TTapaMeTPbl MOZE/IM COpTa TIIEeHHUI[bl Ha
TEOPETUYECKU BO3MOKHYIO YPOXKAHHOCTb.

M
Hapbst Moger ng e];)HHa
Ne [TonTaBka N P Ha P
. (pationup- yecKu
n/ ITokazarenmmn (cTapsIit . BbICOKYHO
OBAaHHbBIN . BO3MO>KHYIO
1 COpT) copT) ypO’Kau- osKaii-
P HOCTh P
HOCTh
YporkaliHOCTb, 1j/Ta
1 | GmaronpUATHBIN rof 28-28 34-36 55-60 100-117
He0/1arorpUATHBIN TOJ 5-6 8-9 11-12 12-14
g i 1 v
p | MO0 pactenMm ma L MM 5g0.300 | 280-320 | 280-320
yOopKoii.
3 | IIpoayKTHUBHast KyCTUCTOCTh 1,4-1,5 1,5-1,6 1,8-2,0
4 | Yncno npoAyKTHBHBIX cTebnei/1 m”. | 420-480 450-510 550-800
Ypoxaii 3epHa ¢ 1 pacreHus, T.
5 | rimasHOro nobera 0,65-0,75 | 0,8-0,9 1,15-1,25
OOKOBBIX 1TO0OEroB 0,20-0,25 | 0,35-0,40 0,75-0,85
6 6
6 Honst OOKOBLIX rnoberoB B yporkae 2530 30-35 40-45
3epHa, %
7 | U1cmo KOJIOCKOB B T7IaBHOM KOJiOCe 12-13 14-15 15-16
8 | CpexHssi03epHeHHOCTH 1 Koj10Ca 1,6-1,7 1,8-1,9 2,2-2,4
9 | YUuwio 3epeH B I7IaBHOM K0JIOCe 21-23 24-28 34-38




10 | 61jee umco 3epeH Ha 1 M°, ThIC. 9,5-10 10-11 14-15
11 | Macca 1000 3epen, r 28-30 32-35 38-42
[Tpo0mKUTENBHOCTD TTEPUOI0B, JHU
1 BCXO/IbI-TI0/THAs CI1eJIOCTb, 79 82 80-81
BCXOZBI-KOJIOLLIeHU e 47 49 45-47
KOJIOLLIeHKe-TI0/H CI1e/10 32 33 34-35
13 | BbicoTa pacTeHuM, CM 110-115 115-120 90-95
14 Hons KOJIOCEIOB cyxoi macce nmobera 18-19 19-20 9495
B LiBeTeHUe, %
15 OTHo111IeHre MacC KOJIOC//TUCThS B 1,0-1.1 1,0-1.1 1415
LIBeTeHUe
Cyxast HaZi3eMHasl Macca, 1j/ra B a3y
KOJIOIIIeHUe, 52-57 58-63 65-70
16 | mpupocT  OT  KOJIOLIEHUS [0
CO3peBaHus 83-38 46-45 125-135
B ITOJIHYO CI1eJIOCTh 85-95 98-102 42-45
17 N[ZaKSI/IMaJ]bHaH TJIOLIA/b JIUCTHEB, 3.5.4,0 43-4.8 4,853
M /M
18 | Xo3zsiticTBeHHbIN KO3 duieHT, % 30-33 34-37 42-45
19 CDOTOCI;IHTETI/ILIGCKI/Iﬁ MOTeHLIa, 0.8-0.9 1,0-1.2 12-14
MJIH. M~/Ta
[Towaap MMCTHEB T/IAaBHOTO TIo0era,
% 100 115-120 115-120
20 | 1-4 spyc 100 115-120 115-120
5-6 spyc 100 115-120 120-130
¢dnar 100 115-120 150-160
[TpoJo/mKUTENTBHOCTD  JKU3HU  OT
51 | TIOABMEHHS 10 YCHIXAHHA, AHM
1-4 apyc 38-38 39-40 39-40
5-8 spyc 48-49 52-53 55-58
7 Yucras , MPO/IYKTUBHOCTb 8.9 8.9 8.9
(doTocuHTe3a, I/'M"/CyTKU
23 | Yucsio 3apojplilieBbIX KOpHEeH 4,5-4,8 4,7-4,8 5,0
24 | Ync/io KoJ1eonTU/IbHBIX KOPHen 1-2 2-3 2-3
25 | Yucno y3/10BbIX KOPHel 10-12 11-13 12-14
I'nybvHa TIPOHUKHOBEHUSI KODHeM,
26 | cM, K Hayany KylleHUs 40-45 45-50 50-60
MaKCHUMabHast 140-145 145-150 150-160
27 | 3acyX0yCTOWUYMBOCTb, DA 3 5 4-4,5
28 | 3acyxoypoXalHOCTb, Has 2 4 5

Tab6mna 6.1 — Kpurepun oneHKH ¢()opMHPOBAHHOCTH KOMIETeHLH

Kop n Kputepuu olieHuBaHUs cOPMUPOBAHHOCTH KOMITeTEHLIU




HavMeHOBaHUe (4acTH KOMITeTEeHLUM)
VHJMKaTopa Ha 0a30BOM ypOBHe Ha MOBBIIIEHHOM YPOBHe
HAOCTHIKeHHA COOTBETCTBYET OLIEHKE COOTBETCTBYET COOTBETCTBYET
KOMIEeTeHL[UU «y[IOBIIETBOPUTE/ILHO» OLIeHKe «XOPOIII0» OLleHKe «OTJIMYHO»
(vactu 50-64% ot 65-85% ot 86-100% ot
KOMIIETEHLN) MaKCUMaJbHOro 6asuia MaKCHMabHOTO MaKCHMasbHOT0
6anna banna

OIIK-1.Criocoben | I'otoB Kk koomepaipu ¢ | ['oToB K koomepauuu | ['oToB K
pellaTh TUIIOBbIE KO/UleraMy; He COBCeM | C  KOJuleraMd, MO | KOOIleparyu C
3a/aun TBEpZ0 BJIaZIeeT | CYLIeCTBY  OTBeYaeT | Kojuieramu, pabore
npoeCcCMOHALHON [MaTepuaioMm, NpH | Ha MOCTaB/IeHHbIE | B KOJI/IeKTHBe,
JesITe/IbHOCTU Ha oTBeTax JIOTIyCKaeT | 11e/id, ¢ HebonbIIMMH | criocobeH
OCHOBe 3HaHUM MasioCyl|eCTBeHHbIe MOTPELHOCTSIMU pacro3HaBaTh 1O
OCHOBHBIX 3aKOHOB  |[IOTPEILIHOCTM B aHasu3e | h3jaraetr yuebOHbIN | MOpdoIornyecKum
MaTeMaTUueCKUX, |(pe3y/lbTaToB, HETOUHYIO | MaTepuasja, B OTBeTe | [pU3HaKaM
eCTeCTBEHHOHAY4YH |apryMeHTaLHIo JlOTyCKaeT Hanbosee
bIX U TIpUMeHeHUs 3aKOHOB | HeOosibIIMe TPo0esbl, | pacIpoCTPaHeHHBI
ob1ernipodeccroHan |ecTeCTBeHHOHAYUHBIX He MCKaXaroljie ero | e B  perdoHax
bHBIX JUCLIUIVIMH C |IUCLIUIVIMH, MCIBIThIBAeT | COJeP>KaHUs. JMKOpacTylye
TIpUMeHeHreM 3aTpyJHeHUst npu pacTeHus u
vH(OpPMaILMOHHO-  |0(hOpM/IEHUH BBIBO/IOB. CenMbCKOX035I1CTBe
KOMMYHUKAI[MOHHBI HHble  KY/bTYDBI,
X TeXHOJIOTHH; OLIeHUBATh 150'¢
OIIK-5.CriocobeH K ¢du3mnonoruueckoe
y4acTHIO B COCTOSIHUE;
NIpOBeJleHU U
5KCIepUMeHTasbHbI
X WCCJIe[JOBaHUM B
rpocdeccroHaTbHOU
J1esiTeIbHOCTH

NA-1. Vcrionb3yet
K/IaCCUYeCcKue 1
COBpeMeHHbIe
MeTO/Ibl
VICC/Ie/IOBaHUA B
arpOHOMUU —
MIPOBOJUT OLIEHKY
BeCEeHHero
COCTOSIHUS O3UMBIX

KY/IbTYP

Moayab 7 - Ajanranus 1 VCTOﬁ'-[HBOCTb DaCTEHHﬁ

Bonpocs! st 00Cy>xAeHus NPH 3a1uTe 1ab0paTopHbBIX padorT:
1. Yem pa3nnuaroTCsi MOPO30YCTOMUYUBOCTb U 3UMOCTOMKOCTB?




2. Tlpu KakuX yCl0BUSIX IPOMCXOAAT IepBasi U BTOpast CTa/lvy 3aKa/IMBaHWUs pacCTeHUM K
MOpO3y?

3. B ueM cOCTOUT 3alllUTHOE JAeUCTBUe caxapoB?

4. Kak BnusieT copepkaHue CBOOOJHOM M CBSI3aHHOM BOJIbI HA MOPO30yCTOWYHMBOCTh
pacTteHui?

5. Kakue cyujecTByoue MeToAbl 00pbObl € BbIIpeBaHMEM, BbIMOKAHHEM WU
BbITTpaHHEeM PaCTeHU?

6. Ilouemy uUMEHHO pOCT $BJSeTCS [JIaBHBIM [UMarHOCTUYeCKUM IIOKas3aTesieM
yCTOWYMBOCTH pacTeHWi K HeO/1aronprsTHBIM yCIOBUSIM CpeJibl?

7. Tlouemy Tpy AMarHOCTHKE YCTOMUMBOCTH HEOOXOAWMO CpaBHEHHE C M3BECTHBIMU
CcOpTaMU-KiaccupuKaTopamu?

8. Kakue MeTo/ibI MCIO/IB3YIOTCA [J1 JUATHOCTUKY COJIeYCTOWYMBOCTH PaCTeHUM?

9. Kakue ¢usnonornyeckue MeToAbl MOTYT OBITh KCIOMb30BaHbl [JISi  OLIEHKU
COCTOSIHHUS O3UMBIX T10CJ/Ie TIepe3UMOBKU?

10. B kakux @1yuyasix UWH(POPMAaTHMBHO OIpe/ie/ieHe COZlep’KaHusl CaxapoB
pacTUTe/IbHBIX TKaHSX?

@DoHA TeCTOBBIX 3a/|JaHNH /1A TeKyIlero KOHTPO,/isi 3HaHUH 110 TeMe:

Bbibpamb 00uH npasuibHbIl omeem

ITpuunHo¥M rude/ pacTeHHH NMPH BHINPEBAaHUH SBJISIETCSA

yCH/IeHHe aHa3POOHBIX MPOLIECCOB, yMeHbllleHHe cuHTe3a AT®d HakorieHHe CITUPTOB,
anbAeruioB

+UCTOILIeHNe PACTeHUs B pe3y/ibTaTe JOBOJIBHO OOJIBIIION MHTEHCUBHOCTH JbIXaHUS TIOZ, TOJICTBIM
CJI0eM CHera B YCJIOBUSIX MSITKOW 31MbI

paspbIB KOPHEH, BbI3BaHHbIN TEM, UTO CHETOBAst BOZIa, 00pa30BaBIIIasiCsi BO BPeMSsI OTTeren U
BIMUTABLIASICS B [TOYBY, [PU MOXOJIOJaHMUY 3aMep3aeT U PacIlIMpsIsiCh MOJHUMaeT BEPXHUM CJIOU
TIOYBBI

oOpa3oBaHue U3 CHETOBOM BO/IbI HaJl PACTeHHEM IPH MOXO0JI0/IaHUH JIe/ITHOW KOPKU

Bbibpamb 00uH npasuibHbIli omeem

Pacrenus, npou3spacrawiye B CyXux Mecrax 00uTaHus, - 3T0
TUrpoUThI

TUIpOUTHI

+KCcepoduThI

Me30(pUThI

Bblbpamb 00uH npasu/ibHbili omeem

IIpucnoco0/ieHreM /st IPOU3PACTAHUSA HA 3aCO/IEHHBIX MOYBaX SAB/ISAETCA
cabast IHTEHCUBHOCTE (DOTOCUHTE3a

+HaKOTIeHWe OCMOTUYEeCKU aKTUBHBIX BEIIIeCTB

cofiep>kaHue O0JTBIIIOr0 KOJTMUECTBA BOAbI B TKAHSX

BBICOKast MHTEHCUBHOCTb [IbIXaHUSI

Bblbpamb 00uH npasu/ibHbili omeem

3aIUTHHIMH BelleCTBAMH y PACTeHHUH ABIAIOTCA
+caxapa

JKUDBI



OpraHn4YeCcKre KUCI0ThI
dMHWHOKHCJIOTBI

Bbibpamb 00uH npasuibHbIl omeem

B ocHoBe nosieranusi pacTeHUN JIE)KUT
BoblIIOe Ccoflep)KaHue BO/bI B paCTEHUU

HU3KOe CofiepyKaHHe BOZIbl B paCTeHUU

+craboe pa3BUTHE MeXaHUYeCKOW TKaHH COJTIOMUHBI

Bbibpamb 00uH npasuibHbIl omeem

IIpuuuHo¥ rude/ M pacTeHui MNPy BHIMUPAHUH SIBJISIETCSA

yCH/IeHHe aHa3POOHBIX MPOLIECCOB, YMeHblleHHe cuHTe3a AT®d, HakorIeHHe CIIPTOB,
anb/eruioB

WCTOLL[eHHe PacTeHUs B pe3yJ/ibTaTe 0BOIbHO OOJIBIIION MHTeHCUBHOCTH AbIXaHUS MO, TOICTBIM
CJI0EM CHeTa B YCJIOBUSIX MSITKOU 3UMBbI

+pa3pbIB KOPHEH, BLI3BAHHBIM TeM, UTO CHEroBasi Bo/ia, 00pa30BaBIIIasiCsi BO BpeMsi OTTeleny U
BIMTABLIASICS B TIOYBY, TIPU MMOXOI0AaHUU 3aMep3aeT U PacLLUpsIsiCh NPUMTOAHUMAET BEPXHUM
CJI0M TIOUBBI

oOpa3oBaHKe U3 CHEroBOW BO/IbI HaZl PaCTeHUEM IPH MTOXOJI0JaHUH JIeJSTHOM KOPKH

Bbibpamb 00uH npasuibHbIli omeem

PacreHusi, npou3pacrawiyie Ha HaCOJIeHHBIX MOYBaX
+ranoduTsl

KCepohuThI

Me30(UThI

MUQPUTHI

Bbibpamb 00uH npasu/ibHbIl omeem

3alMTHOE BelecTBO, HAKAI/IMBAKIIeecs BO BpeMs 3aCyXH pacTeHui
JKUPBI

BUTaMUHBI

+1IpOJ/IUH

MEeTHOHVH

Bbibpamb 00uH npasu/ibHbIl omeem

Mopo030CTOHKOCTB - 3TO

CIOCOOHOCTB NEePEHOCUTh HU3KHE TTOJIOKUTETbHBIE TEMITEPATYPhl
+CrocobHOCTh TIEPEHOCUTb HU3KHE OTPHILIaTe/bHbIE TeMITEPATYPhl
CIIOCOOHOCTH MTEPEHOCUTD IeHCTBYE JIe/ITHON KOPKH
CIOCOOHOCTH TTePEeHOCHTh 3aMOPO3KU

Bbibpamb 00uH npasubHbIl omeem

BemiecTBa, HCII0/1b3YOLIMECS A1 00PBOBI C MO/IeraHneM
+peTapAaHThl

nedoyaHTbI

LIUTOKUHUHBI



repOuIBI

Bbibpamb 00uH npasuibHbIl omeem

ITpuunHoi rude/ M pacTeHHuil NpU BHIMOKAHUH ABJISIETCS

+ycuieHre aHa3POOHBIX TIPOLIECCOB, yMeHbIIeHHe cuHTe3a AT®, HakorIeHe
CIIMPTOB,a/Ib/IerU/0B

WCTOLL[eHre pacTeHU! B pe3y/ibTaTe JI0BOIbHO OOJIBIIION WHTEHCUBHOCTH JbIXaHUS 10/

TOJICTBIM CJIOEM CHera B YCJIOBUSIX MSTKOW 3WMbI

pa3phbiB KOpHeH, BbI3BAaHHBIN TeM, UTO CHEroBasi BoZla, 00pa30BaBILAsiCsi BO BpeMsl OTTeTesH, U
BIIUTABLIASICS B TIOYBY, [P MOXO0JIOJAHUM 3aMep3aeT, U PaCIIMpssCh PUNIOJHUMAaeT BePXHUN CJION
TOYBBI

oOpa3oBaHKe U3 CHEroBOM BO/IbI HaZl PaCTeHUEeM IPH MTOXOJI0JaHUH JIeJSTHOW KOPKH

Bblbpamb 00uH npagu/ibHbIli omeem

Oco0eHHO OTTaCHBI BHICOKHE TeMIIepaTyphbl BO BpeMsi
CO3peBaHwus TJI0/I0B

TIOSIBJIEHHE BCXO/I0B

L[BETEHUSI

+3aK/1a/IKi TeHePAaTUBHBIX OPraHOB

Bbibpamb 00uH npasuibHbIli omeem

X0/1040CTOHKOCTh PacTeHU# 3TO

Cr1IocO6HOCTh PacTeHUi NTepeHOCUTh HU3KHe OTpHULiaTe/IbHbIe TeMITepaTyphbl
CrOCOOHOCTH MePEeHOCUTD TIepeMeHHbIe TeMIIepaTyphbI

+CIr1oCcOOHOCTD MTePeHOCUTh HU3KHE TI0/I0XKUTeTbHbIe TeMITePaTyphbl
C1oCOOHOCTH TIEPeHOCUTh HeOOoTbIIIMe OTPULIATe/TbHBIE TEMITEPATYPhI
Bbibpamb 00uH npasu/ibHbIli omeem

ITlpu mojroToBKe K 3MMe y pacTeHHi HAaKaIl/IMBaKTCs B 00/IbIIIOM KO/ITHYeCTBE
+caxapa

HYK/IEHOBBIE KMCJIOThI

YKUPBI

benku

Bblbpamb 00uH npagu/ibHbIll omeem

Y cToHUMBOCTH pacTeHMil K He0/1aronpuATHLIM (PaKTOpaM cpeAbl 00yC/10B/IeHa
CTabUIBHOCTBIO (DaKTOPOB CpeZibI

aMIUIUTYZ,0M OTK/IOHEHUS (PU3U0I0rMYeCKUX MPOLIeCCOB

CKOPOCTBIO BO3BpaTa K UICXOJHOMY YPOBHIO

+aMIUVIMTY/|0M OTK/IOHeHUs! (PU3UO0JI0TMYeCKUX MPOLIeCCOB OT HOPMBI U CKOPOCTBIO BO3Bpara K
HCXO/IHOMY YPOBHIO

Bbibpamb 00uH npasubHbIl omeem

OommMu NMpU3HAKAMHU MOBPEX/{eHHUsI pacTeHui TOKCHYECKHMH raamm
SIBJISAIOTCA

+HEKpO3 JIMCThEB U Jla/ibHelIIIee UX OTMUPaHUe

TIO)Ke/ITEHUE JTUCThEB



obpa3oBaHus OypbIX TIATEH Ha CTEO/IAX
(b10JIeTOBBIN Ha/IET Ha JIUCThSIX

Bbibpamb 00uH npasuibHbIl omeem

K TOHKO/IMCTHBIM KcepouTamM OTHOCATCS
KaKTYCbl

araBa

+KOBBUIb

TIOJIbIHb

Bbibpamb 00uH npasu/ibHbIll omgem

Y cnoBusivu nepBoii ¢a3bl 3aKa/TMBaHUA AB/IAIOTCHA
CBeT U MOBBbILLIEHKe TeMIlepaTypbl B HOUHOE BpeMst
riepeMeHHbIe TeMIlepaTyphbl

+CBeT U MOHWKEeHNe TeMIlepaTypbl HOUbIO

TIOCTOSIHHO HU3KKe TeMIlepaTyphbl

Bbibpamb 00uH npasuibHbIli omeem

CreneHb NOBPEX/AEHUs PaCTUTE/IHHON TKAaHH MO)KHO /JUarHOCTHPOBATH I10
YBeJTMUEHHIO AMCIIEPCHOCTH LIUTOILIa3MbI

+TIOBBIIIIEHHIO CPO/ICTBA K KPAaCHUTEJISIM

Ha/TMYHIO 1171a3MOJTH3a

BBIXOZIY BEILIeCTB U3 KIIeTOK

Bblbpamb 00uH npagu/ibHbIli omeem

IToka3aTesieM MOBPEX/|€HUsI PACTUTE/THHOM K/IETKH CJTY)KHT
Ha/InuKe KpacuTesiel B BaKyoJIsxX

+TIOBBIILIEHWE CPOZICTBA K KPACUTEJISIM I[UTOM/Ia3MbI

HUTH ['exTa

LUTOPPU3

NHINBUAYAJIBHOE 3AJJAHUE «®u3uosiorudyeckne 0C00eHHOCTH MPOyKI[HOHHOT0
Nponecca 0CHOBHBIX Ce/IbCKOX035IMCTBEHHBIX KY/IbTypP»

Ilenp 3aganmsa: M3yuute o0coOeHHOCTH  (PU3MOSIOTMUYECKUX  TIPOLIECCOB  BBIOpaHHOM
CeJIbCKOXO035IUCTBEHHOW KY/IbTYpbl. PackpeiTb ¥ 000CHOBaThb yCAOBUs AJisi  obecrieueHust
MPOAYKLIMOHHOTO MpoLiecca.

3agauu:

1.PackpbITh TpeboBaHuUs OMOMOTHH KY/IBTYPBI K YC/IOBUSIM BBIPAILIUBAHUS.

2.0mucate  0cOOeHHOCTH  (PU3MOJIOTMUECKUX  TIPOLIECCOB  CeIbCKOXO3SIMCTBEHHOW WA
JIeKOPaTUBHOM KY/bTYphl: BOJHOTO 0OMeHa, ()OTOCHHTe3a, [JbIXaHWsl, MUHEpaJbHOTO TIUTaHMUS,
pOCTa U Pa3BUTHS, YCTOMUMBOCTU K aDMOTHUECKUM 1 OMOTHYeCKUM (haKTopaMm.

3.060cHOBaTh ypPOBEeHb BO3MOKHOW peayu3aljii TeHeTUUeckKoro IOTeHL[Mana Ky/JbTyphbl B
arpoK/iMMaThyeckux ycioBusix KocrpoMckoii obactu.

TPEGOBHHI/IH K BBINIO/ITHEHHUIO 3d/IaHUA:



WnuBKyansHoe 3a/jaHue J0/DKHO ObITh BBINIOJIHEHO B BUJeE IeuaTHOW paboTbl 00beMoM He
MeHee 7 CTpaHUL] MalllMHOMMCHOI'O TeKCTa.
TUTY/IbHBIN TUCT

MHHHUCTEPCTBO CEJIbCKOI'O XO3SHCTBA POCCHUHCKOH ®EJEPALIUN
JEIAPTAMEHT HAYYHO-TEXHOJIOTUYECKOM ITOJIMTUKA U OBPA3OBAHUS
@E/[EPAJIBHOE I'OCY/TJAPCTBEHHOE BFO/PKETHOE OBPA30OBATEJ/IbHOE
YUPE)X/IEHUE BBICIIIET'O OBPA3SOBAHU A
"KOCTPOMCKAS TOCYJJAPCTBEHHAS CEJIbCKOXO3SMCTBEHHAS AKAITEMUS"
PAKYJIBTET AI'POEH3HECA
KA®E/IPA ATPOXUMMH, BUOJJIOT' U U 3AILTUTHI PACTEHUH

HHousudyanbHas pecpepamueHas paboma
no oucyunauHe ¢usuono2us u buoxumus pacmeHutl
Ha memy «Dusuonozuyeckue ocobeHHoCmu (POpMUPOBAHUS YPOHCAS CeNbCKOXO035LUCMBEHHOL
(OexopamueHotll)Ky/ibmypbi»(Ha npumepe Ky/abmypbl, N0 KOMopol 8binoaHsem cmyoeHm BKP)
gbinonHui(a) cmyodeum(ka) 2 kypca Ne epynnbl, ¢hakyabmema azpobusHeca
damunus, ums, omuecmeo

Jonyck k 3aujume: gusa npenodagamesns D.1.0O.npenodasamesi, noonucb

Kapasaeso,2017

2cmp. CodepacaHue pabompl
3cmp. ....u nocjaedyouwjue mexkcm
ITocnedusisi cmp.Cnucok ucnosab3yemMoul aumepamypbl

ITo scenanuro cmyoenma paéoma modicem Obimb Npedcmae/ieHa 6 éude npezeHmMayuu.

Pexomenpyemas iuTeparypa 4 npasusia opopmiieHust

YactHas ¢uznonorus noneBsix KynbTyp [Tekcer] : Yueonuk asist By3os / Komkun E.N., pexa. - M

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

Koukun, E.W. ®u3nonorus ycToHUNBOCTH CETLCKOX03HCTBEHHBIX KyAbTyp [TekcT] : yueOGHUK

n7si By30B / E. . KouikuH. - M : [Ipoda, 2010. - 638 c. : un.

B) 6a3bl JaHHBIX, NUH(OPMAIMIOHHO-CITPaBOYHbIE U IOMCKOBBIE CUCTEMBI:

1. ®usmosnorusi pacteHui (ONEKTPOHHBIM peCcypC):OH/IaWH-3HLMK/IONeAus.-Pexxum  focTtyna:
www.fizrast/ru,cBo60/.-3ar. ¢ sKpaHa.

2.ScientificSocial Communiti (371eKTpOHHBIM pecypc): coLua/ibHasi HayuHasi CeThb. - PeXum
[OCTyIa: www.science-cjmmunicty.org, - 3arji. ¢ 3KkpaHa.

3.Akagemuk. CoBapy Y SHLMK/IONEAWN Ha AKaZileMuKe (DIeKTPOHHBIM Pecypce): cauT — Pexxum
Joctyna: www.academic.ru, cBoOO/.- 3aroJ. ¢ KpaHa.

4.http://www.rsl.ru — Poccuiickas rocyapcTBeHHasi bubamnoreka

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

Tab6mmna 7.1 — Kpurepun oneHKU ¢()OpMHPOBAHHOCTH KOMIIeTeHLIUH

KO,E[ nu KpI/ITepI/II/I OLl€HUBdHUSA C(l)OpMI/IpOBaHHOCTI/I KOMIIEeTEHIIWHA



http://www.science-cjmmunicty.org/
http://www.academic.ru/
http://www.rsl.ru/
http://www.r�sl.ru/

HavMeHOBaHUe (4acTH KOMITeTEeHLUM)
VHJMKaTopa Ha 0a30BOM ypOBHe Ha MOBBIIIEHHOM YPOBHe
HAOCTHIKeHHA COOTBETCTBYET OLIEHKE COOTBETCTBYET COOTBETCTBYET
KOMITeTeHLIUH «Y[I0BJIETBOPUTEIbHO» OLIeHKe «XOPOILI0» OLIeHKe «OTJIUUHO»
(vactu 50-64% ot 65-85% ot 86-100% ot
KOMIIETEHLN) MaKCUMaJbHOro 6asuia MaKCUMasbHOr 0 MaKCUMaJIbHOT'O
6anna banna

OIIK-5.Crniocoben k | ['otoB K Koomepauuu ¢ | ['oToB K Koomepaiuu | ['oToB K
y4acTHIO B KO/UleraMy; He COBCeM | C  KOJuleraMd, MO | KOOIleparyu C
TIpOBeJleHUU TBEpZ0 BJIaZIeeT | CYLIeCTBY  OTBeYaeT | Kojuieramu, pabore
JKCIIepYMeHTa/IbHbl |MaTeprasoMm, TIpU | Ha I0CTaB/IEHHbIE | B KOJIJIeKTHBe,
X UCC/IeIoOBaHMM B |0TBeTax JIOTIyCKaeT | 11e/id, ¢ HebonbIIMMH | criocobeH
npoeCcCHOHATLHON [MaIoCyIleCTBEeHHbIe TOTPELLHOCTAMU pacrio3HaBaTb 10
JleATe/IbHOCTH MOTPeLIHOCTU B aHa/Iu3e | h3jiaraet yuebOHbIN | MOpdoIornyecKum
NA-1. Iox pe3y/bTaroB, HETOYHYKO | Marepyaj, B OTBeTe | IpU3HaKaM
PYKOBOZCTBOM apryMmeHTaLuo JlOIyCKaeT Hanbosee
crieriuancta 6osiee  |[MpUMeHeHHUSI 3aKOHOB | HeOosibIIMe TPo0esbl, | pacIpoCTPaHeHHBI
BBICOKOU eCTeCTBeHHOHAY4YHbIX He MCKaXaroljie ero | e B  perdoHax
KBa/TMUKaLU JUCLMIVIMH, HWCIIBITBIBAET | COZlePKaHUsl. JMKOpacTylye
y4acTByeT B 3aTpyHeHUs! rpu pacTeHust v
TIpOBeIeHU U o¢opM/IeHHH BBIBOIOB. CenMbCKOX035I1CTBe
9KCIIepYMEeHTa/IbHbI HHble  KY/bTYpBHI,
X UCCJIeJIOBaHUH B OLIeHUBaTh 150'¢
00J1acTy arpOHOMUU ¢u3nonoruueckoe
- OcBauBaeT MeTO[, COCTOSIHUE;

VCKYCCTBEHHbBIX
KYJbTYP.
NA-2.-ITpoBogur
[JVarHOCTUKY
TPY3HAKOB
rOJIOAHUS
pacTeHui

Mopayanb 8 -Pa3Butue pacrenuii 1 ¢opMUpOBaHUE YPOXKast

Bomnpocsl /151 ceMuHapa Ha TeMy: «@u3H0/10rHuecKkue 0CHOBbI (GOpMHUPOBaHUA ypOiKasi»
1. [laiiTe XapakTepUCTHKY K/IeTKH KaK CTPYKTYPHOM U (YHKLMOHAAbHOM eJUHHULe >KUBOU
Marepru. Oco6eHHOCTH OpPraHU3aLy PACTUTETEHON KITeTKH.

2. Tlepeurciute QyHKLIMYU MeMOpaH B CBSI3U C UX CTPOEHHUEM.
3. HaszoBure Kaccel (hepMeHTOB, X COCTaB, CBOMCTBA U POJIb B OMOXMMHUUECKUX TIpoLieccax.
4. CocraBbTe (hu3ros0rHYeckre 0C0OOEHHOCTH CBETOBOM U TEMHOBOM (ha3bl PoTOCHHTE3A.

5. Kakos
¢dotocuHTe3a?

JHepreTuueckuii 6anaHc

JINCTA

u

SKOJIOTMYECKUH MeXaHU3M peryiaiannuu

6. YKaxuTe MMyTH MOBBILLIEHUS MTPOAYKTUBHOCTH (POTOCHHTE3a C/X KY/IbTYP, BO3/ie/IbIBA€MBIX B
YCJIOBUSIX OTKPBITOTO U 3alUIL{€HHOI0 TPYHTA.




7. B ueM 3ak/rOuarOTCs OCOOEHHOCTH SHepreThyeckoro obmeHa y pacteHuii? KakoBa ee
CTPYKTYpa, CBOUCTBA?

8. IlpuBexnuTe mpuMepsl CrioCOOOB peryaMpOBaHUS JbIXaHUS TIPM XPAHEHWW CeMsiH U COYHOU
C/X TIPOAYKLUU.

9. C uyeM CBsA3aHbI 3KOJIOTHUYECKME U OHTOreHeTUUeCKHe aCreKThl JbIXaHUsl C/X PaCTeHUM?

10. B ueM 3ak/ouyaeTcss 3HaueHWe BOJbI [Jis >KU3He[esTe/lbHOCTH pacTeHui? KakoBa ee
CTPYKTYpa, CBOMCTBA?

11. [JatiTe ornpegeneHre ocMoca. Ha3oBrTe MexXaHU3Mbl MIOCTYIIZIEHUS] U TlepeBU)KeHUs BOJbI B
opraHu3sme.

12. KakoBbI 0COOEHHOCTH CTPOEHHSI KOPHS paCTeHUH B CBSI3U C (DyHKI[Me TIOT/IOIIeHHS BO/IBL.
13. YTo Takoe TpaHCIIMpAlLIMK PACTEHW, B UeM 3aK/IIOYAIOTCS OCOOEHHOCTH TMPOJYKTUBHOCTH
TPaHCIMpPALMK Y Pa3/MYHbIX C/X KY/IbTYyp?

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

15. B uem 3ak/rouaeTcs 3HaueHHe 3e/IeHbIX pacTeHui it brnochepsbr?

16. C uem cBsi3aHbl OCOOEHHOCTU BOJHOrO OOMEHa y pacTeHWM pa3MYHbIX IKOJOTHMUECKUX
rpymnm?

17. Ha ueM 0CHOBaHO pa3BUTHE YUeHUs] O MUHEPaJbHOM MUTaHUU pacTeHui? [IpuBeguTe cocTaB
MUHepaJIbHBIX 3/IEMEHTOB PaCTeHHUH.

18. Kak mpoucxomuT KpyroBopoT asota B Ouocdepe? Kakue Qopmbl a30Ta SBISIOTCS
JOCTYIHBIMU /151 C/X paCTeHUU?

19. KakoBo yuactue ¢ochopa B 00MEHHBIX TIpOL[eccaX pacTeHWd W BAHsHUE 00ecrieueHHOCTH
¥M Ha MPOJYKTUBHOCTb C/X KYJIbTYp a arpourorieHo3e?

20. C yeM CBsI3aHO HAKOIJIPHWE HUTPATOB B PaCTEHUU U PeJyKLUs UX?

21. B yem 3aksitouaetcs pery/siTopHas QyHKIUS Ka/lusl B paCTUTEIbHOM OpraHu3me? MexaHu3m
€ro MOCTYIJIeHHS.

22. TlepeurciuTe MUKDPO3JIEMEHTbl W TsDKe/ble MeTa/ulbl U YKaKuTe UX (U3M0TI0ruueckKoe
3HaueHue.

23.4Yro Takoe cucTeMa TpUMeHeHUs yA00peHHMM W B ueM 3aK/IHYaroTCsi (hU3H0JIorHUecKre
OCHOBBI TIPUMeHEeHHUs y00peHni?

24. KakoBbl 0COO€HHOCTHY TIMTAHUS C/X KYJIbTYP B OHTOTeHe3e?

25. [laiiTe oripefiesieHWe poCTa W pa3BUTHS C/X pacTeHuM. Ha3oBUTe YpOBHM M MeXaHU3MbI
pery/sivy y paCTeHUM.

26. IepeunciuTte CcriocoObI ABVKEHUS Y PaCTeHUH, UX 3HaUeHHe.

27. laiiTe oripefie/ieHHe CTpecca y paCTeHUM U XapaKTepUCTHUKY CTPeCCOPOB.

28. OnuILKTe MeXaHW3M 3allUThl ¥ YCTOWUMBOCTU PacTeHUM K abOTUUecKUM (hakTopam.

29. Iepeunicnure crocobbl pa3MHOXKEHUWsSI Yy pacTeHUM. B ueM 0coGeHHOCTU WCMO/b30BaHUs
T10/1IeBOT'0 U BEreTaTUBHOI'O Pa3MHOXXEHHUsI paCTeHHU B PACTeHHUEeBO/ICTBE?

30. Yro Takoe puroumMmMyHuTeT? Kakve MexaHHW3Mbl YCTOWYMBOCTU pacTeHUW K OMOTHUECKUM
(akTopam?

Tabmna 8.1 — Kpurepun orjeHku ¢()OpMHPOBAaHHOCTH KOMIIETEHIHH

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




KOMIIeTeHIIMH

«yOOBJ/IETBOPUTEJIBHO»

OLIEHKE «XOPOIII0»

OLIeHKe «OTJIUUHO»

(uactm 50-64% ot 65-85% ot 86-100% ot
KOMITEeTEeHL[H ) MakcHUMasnbHOro 6asa MaKCUMaJIbHOTO MaKCHMaJTbHOTO
Ganna Ganna
OIIK-1.Criocobex l'otoB K kKoomepauuu c | ['oToB K Koomnepauuu | ['oToB K
pellaTh TUTIOBbIE KOJI/leraMd; He COBCeM | C  Kojuleramu, 10 | Kooreparyu C
3aziaumn TBEpP/I0 B/IaJleeT | CYL[eCTBY  OTBeYaeT | KoJuleramu, pabore
npod)eCCOHAILHOM  [MaTeprasioM, TIpY | Ha TMOCTaB/IeHHbIE | B KOJITIEKTUBE,
JesITeTbHOCTH Ha OTBeTax JIOTTyCKAaeT | 11eJi, C HeOOJBIIUMU | criocobeH
OCHOBe 3HaHUI MaJsioCyIIieCTBeHHbIe TIOTPEITHOCTSIMU pacrmo3HaBaTh  TI0
OCHOBHBIX 3aKOHOB |TIOTPELTHOCTA B aHaju3e | u3jaraeT  yueOHBINA | MOP(OIOTHUECKUM
MaTeMaTUUeCcKuX,  |pe3y/bTaToB, HETOUHYIO | MaTepyas, B OTBeTe | MpHU3HaKaM
ecTeCTBeHHOHAyUH |(apryMeHTalUio JIOTTyCKaeT Haubosee
BIX U TIpUMeHeHUsT 3aKOHOB | HeOosbIIMe TPo0esibl, | PacrpoCTpaHeHHbI
ob1meripodeccrioHan (ecTeCTBeHHOHAYYHBIX He WCKaKarollye ero | € B perdoHax
bHBIX JUCLIUTUIVH C  |AACLIUTINH. cofiep>KaHusl. JTUKOpacCTyILye
TIpUMeHeHHeM pacTeHust U
rH(OpMaLMOHHO- CeJIbCKOXO035IMCTBe
KOMMYHHUKAI[UOHHbI HHbIE  KYJIBTYPHI,
X TE€XHOJIOTHH; OLIEHUBATh 175
(dbusmonornueckoe
N-1.06cyxaeHue COCTOsIHHE.

(bU310/I0rMYeCcKUX0
cobeHHoOCTeH
TIPOAYKLIMOHHOTO
Tpoljecca OCHOBHBIX
CeJIbCKOXO3MCTBEH
HBIX KYJ/IBTYP

JlonoiHUTe/IbHbIe KOHTPOJ/IbHbIE HCIIBITAHUA
IUISL CTYZAIeHTOB, HabpaBiyx MeHee 50 6aioB (B cootBeTcTBUM C [TonoxeHneM «O MOAYILHO-
PEUTHUHIOBOM CHCTeMe»), POPMUPYIOTCS U3 UKCJ/ia OLIeHOYHBIX CPEe/ICTB M0 TeMaM, KOTOpbie He

OCBO€EHBI CTYJEHTOM.

Bompocel K 3K3aMeHy

(0251 cmydeHmos 3aouHoli popmbl 0OyueHus)

1. TnaBueiimive >Tanbl pa3BuTusi (GU3MONIOTMK  pacTeHuil. 3HaueHwe pabor K.A.
Tumupssesa.

2. BiusHue TemnepaTypsl Ha pocT. TepMONIeprousMm.

3. ConeycToiunBOCTb pacTeHuil. THUIIBI rao(pUTOB.

4. Crpykrypa ¥ GYHKIMU BOJBI.

5. KakoBbl  BO3MOXHBIE  TIyTH  [OBBIIIEHUS  (POTOCMHTETUYECKOW  AKTUBHOCTU

Ce/IbCKOXO035IMCTBEHHBIX KY/bTYP.

6. Metob! pU3MOIOrHUKU PACTEHUIA.




7. TlutaHue pacTeHui a30ToM, (hochopom, Kairem.

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

9. 0CHOBHOI MyTh [BIXaHWsI paCTeHui. JlpIxaTe/bHble CybCTpaThl. DHEPreTUYeCKU BbIXO,
10.C uem cBs3aHO M3MeHeHHe (HOPMbI PACTEHHIA TIPU STHOJISILIMN B TEMHOTE?

11.Ponb dhusmonorum pacTeHuii B HaydHO-TEXHMUYECKOM TIPOTrPecce CeIbCKOro X035 CTRa.
12.CaetonmobuBbie 1 TeHeBble pacTeHust. OU3HOIOTHUECKHe PA3/IHUKsT MEXKIY HUMH.
13.Buramunsl. Knaccudukarys. 3Hauedue.

14.TTenTo30h0chaTHbli NyTh AbIXaHUs. Ero 3HaueHye U SHePreTUYeCKUil BLIXO/.

15.HemocTaToK KakMX MHHEpaIbHBIX BEIIECTB B IOUBE OTPHUIIATE/NBLHO CKa3bIBAeTCS Ha
MPOAYKTUBHOCTH (POTOCHUHTE3a?

16.Knaccudukarpys 6enkos. CTpyKTypa U PyHKLUKM OEIKOB.

17.PerynupoBanue qpIXaHust B [T€PHOJ, BereTalMy ¥ MPH XPaHeHHH Ce/IbCKOXO03HCTBeHHbIX
MPO/YKTOB.

18.Knetka Kak ocMoTHyeckas cucTeMma. [IBHXKeHHe BO/bl B CHCTEMe I[0YBa-pacTeHe-
aTmocdepa.

19.Heo6xouMble pacTeHHIO MHMKPO- M MAaKpO3/IEMEHThI, WX YCBOsSIeMble COeJUHEHUS U
Gbu3roIOrMyecKas posb.

20.Kaxk orpezie/MTh CKOPOCIEIOCTh COPTa Ha PaHHHUX 3Tarax OHTOreHesa?
21.CocTostHrie Bofbl B TKaHSIX U ee (GM3MU0I0rHyeckas posib. BogooomeH.

22.®epmenTsl. Vix Grosiornyeckas pojib, XMMUUecKas IIPUPO/a, KIacCupyKariys.
23.buodusuka porocunTesa. LIMkauueckoe U HeLUMKIMUeckoe (HoTopochopuiupoBaHue.
24.XapakTepucTiKa a3poOHOi (asbl AbIXaHKs, ero pery/saiys U SHepreTuka.
25.M30BITOK KakKuX yI00peHHil yXy/IaeT yCI0BUs IIePe3SUMOBKH O3UMBIX KY/IbTYP?

26.KopHeBasi cucTeMa Kak OpraH IIOTJIOIEHHsT BO/bl. BepxXHWii ¥ HWKHHUM [BUTATeNH
BOJIHOT'O TOKa.

27 HykienHoBbIe KUCIOThI. VX cTpoenue. OyHKIMH. BrocuHTe3 Gesika.
28.TlonsaTrie 06 OHTOreHe3e, pOCTe U PasBUTHUM PACTEHUH.

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

30.Kakos 06b1uH0 Habmogaembiii KIT/T hoTocrHTe3a OCEeBOB?

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

32.Tlokoii y pactenuii. Turbl okosi. Teopuu MOKos.

33.0cobennoctu dporocunTesa y Cz u C4 pacTeHHid.

34. [TpIxaTenbHbIi KOIPQUIMEHT U METO/bI €r0 OINpee/IeHHsI.

35.10uemMy BO BpeMsi 3aCyXH y00peHHe MOXKET HaHeCTH Bpe/?
36.TloronieHye U BbleIeHre KeTkoi Bogsl. Ocmoc. Typrop. Tlnasmonus.
37.MexaHuyecKre, XMMUUECKHE U Ipyrye Criocobbl yrpaB/ieH|st POCTOM PacTeHHiA.

38.0kuciurensHoedocopunipoBanie Ha ypoBHe cybcTpata W B 3JIEKTPOHHO-
TPaHCIIOPTHOM LieMH.

39.®orocunTes no Tumy TonCTAHKOBBIX (CAM — MeTabo/H3M).

40.Kakve WMMEIOTCS pasinuus Mex[y MemOpaHamy pasHbIX oOpraHe/l Kiaetku? Kakue
(yHKLMY BBITIO/IHSIOT BHYTPeHHUe MeMOpaHbI XJI0pPOT/IaCTOB M MUTOXOHPUIA?



41.Tpancrnmparust. Mexanusmbl TpaHcripaiyi. Posb ABK B pery/isiijuu TpaHCIMpaiiiy.

42 .3aBUCHMOCTB TOTJIOIIeHNS] MUHEPaIbHBIX COJIell OT BHYTPEHHUX U BHEIIHUX (aKTOPOB.

43.TlapamMeTpsl  OLEHKM  (UTOLIEHO30B:  (OTOCMHTETHUYECKUM  TOTeHI[Wa], YuCTast
NIPOYKTUBHOCTH (DOTOCHHTE3a, UH/EKC JIMCTOBOU NTOBEPXHOCTH.

44 BanaHc SHEPTUU TIPH AbIXaHUH. PoJTb AbIXaHKsl B GHOCUHTETHUECKUX ITPOL[eCCax.

45.Kakue  (Gu3nONOrMUeCKWe — TOKa3aTeld  MOTYT  CAY)KHUTb JiIi  YCTAHOBJIEHUS
HeoOX0IMMOCTH MPUMeHEeHHsI peTap/IlaHTOB Ha I0JIeBbIX KY/IbTypax.

46.KopHesoe faBienre. MexaHn3M KOPHEBOTO [aB/IeHHe.
47.AnaspobHas ¢asa apixanus. CBsi3b AbIXaHHS C 0OMEHOM BeIL[eCTB.
48.PasuanbHoe niepeMelleHre HOHOB B KOPHsIX. [IBHKeHKe 110 CUMILIACTY M aroIyiacTy.

49.CBeToKy/IbTypa CeNbCKOXO3AMCTBEHHBIX pacTeHuil. BrlpanBaHue pacTeHuii 0e3s
eCTeCTBEHHOTO 00/ TyueHuUsl.

50.M36BITOK KakKX yI06peHu BEI3BIBAET T0/IeraHie PaCTeHUi?

51.XumMuueckuii COCTaB U CTPOEHHE KJIeTOUHOM O06O/O0YKHM, ee pPOJib B IOIJIOL[eHUH
BetlecTB. [ToHsTHE 0 CBOOOIHOM MMPOCTPAHCTBE KIIETKU.

52.TlonsiTHe 0 GU3HUOTOrHYECKOM 3 (EKTUBHOCTH JbIXaHMSI.
53.Xumnueckas 1 6rooruyeckast 0COGeHHOCTH TEMHOBOM (ha3bl POTOCHHTE3a.
54.HuTpaTHOe ¥ aMMOHHUIHOE ITMTAHKe PACTeHHIA.

55.KaK 6yeT pasIMuaThCs 10 COZIePXKaHUI0 OeslKa 3epHO MIIeHMIb, BLIPAILIeHHOe B CeBepO-
3araJHbIX U FOr0-BOCTOUHBIX palloHaX CTPaHbI?

56.Jluct Kak opraH (orocuHTe3a. XJIOPOIUIACTbI, WX COCTaB, CTPYKTypa U (DYHKLIUMW.
[TurmMeHTHI M/IACTU, UX POJIb B GOTOCUHTE3E.

57.T1pucroco6/1eHHOCTh OHTOreHe3a U YCI0BUS CPe/ibl.
58.Tpancrnvparys, ee pa3mMepsl ¥ GHOIOrHUECKOE 3HAUEHHe.
59.TpaHCropT OpraHMueCcKUX BeLeCTB, er0 MeXaHHU3M U PeryJIsLiys.

60.Kakue (u3MoI0rMuecKre IMoKasared MOIYT ObIThb HCIIO/IL30BaHbl Il ONTUMU3ALIUKA
BO/ZJHOT'O Pe)KMa pacTeHUH.

61.KeTka Kak 1ie/i0CcTHast )KuBasi ciicteMa. OCHOBHbIE OPTaHOU/IbI KIIETKH, UX POJib.
62.CospeBanue couHbIX 1070B. CrIocO6bI YCKOPEHHsI CO3PEBAHMS T/IOZOB.
63.Buroiornueckoe OKUC/IeHNE — IbIXaHue U OPOXKeHHe, X OT/JIMUHE OT TOPEHWSI.
64.Yucrast pogyKTHBHOCTb (POTOCHHTE3a B TIOCEBAX, €€ OIpe/ieJIeH|e U TyTH MOBBIIIEHVSI.

65.C uem CBA3aHO 3aTPyHEHHE TTOrJIOTUTEILHOM [eATeIbHOCTH KOPHS Ha 3a00/I0UeHHbIX U
repeyB/Ia)KHEHHBIX NT0UBax?

66.Uctopust msyuenust ppixanus. OOIjasi XapakTePUCTHKA JbIXaHUS W €ro 3HaueHhe B
JKW3HU pacTeHHUH.

67.TlorsomeHye U BhIjeJIeHHe BEIeCTB K/IeTKOH. MeMbpaHbl U MX TPOHMIIAEMOCTD JIJIs
pa3/InUHbIX BeleCTB.

68.PasButre pacrenuii. Mopdodu3sroornueckie BO3pacTHbIE H3MEHEHHs! Y PACTEHHI.
69.CgetoBas da3za hortocrnTesa. POTOOKUCTIEHHE BOIbI.
70.Uto Takoe napHUKOBBIN 3hhekT?

71.Buoxumust yceoenuss CO; B dorocunTese. Mopdosornueckue u (HU3HONIOTHUECKHE
ocobenHoctu otmmuusi C3 u C4 pacTeHMiA.



72.Mop030CTOHRKOCTb PaCTeHHIA.

73.VIHTeHCUBHOCTb  [IbIXaHHsl, €€ 3aBMCHMOCTb OT pa3/IMuHbIX (PaKTOPOB, METO/bI
orpejieeHusl.

74.Bogublii GanaHc pacTeHuit. BoaHbId AeDULIUT W €ro BIUSHHE Ha (HU3MOJOTHYECKHe
TIpOLIeCChl PAaCTeHUM.

75.Ha3oBuTe (hakTophbl, CIOCOOCTBYIOLE HAKOIIJIEHHIO HUTPATOB B TKAHAX PACTEHUH.
76.®Dusronorus u GUOXUMHUSA TIpopacTaHus cemstH. Tpu ¢asbl pocTa KJIeToK.
77.®otocucremsl 1 u 2. Buodwusnka GporocuHTesa.

78.KopHeBoe [jaB/ieH1e, ero 3aBUCUMOCTb OT BHEIIHUX U BHYTPEHHUX (DaKTOPOB.

79.Ctpecc y pacrenuii. ®asbl crpecca. Oco0eHHOCTH (PU3HONIOrUUECKUX TIPOLIECCOB IPU
3TOM.

80.HegocTaTok KaKOro 3/1eMeHTa BbI3bIBAET CYXOBEPLIMHHOCT I/IO/IOBBIX 1€PEBLEB?
81.®usmonornyeckre 0CHOBBI IIPUMEHEHHs Y[00peH .

82.BnusHue Ha pacTeHue n30bITKa Biary. [lojeranue pacTeHu.

83.KII[I dhoTocuHTe3a, 6roIOrHuecKast ¥ X03iCTBeHHas MPOAYKTUBHOCTb.
84.PerynupoBanue [pIXaHUS TIPU XPaHEHUH CeMSH U COUHOM TPOLYKIIMH.

85.Kakwe pactenus porocuHTesupytot o tumy Cz u Cy.

86.3aBrcHMMOCTL pocTa OT BHYTPEHHMX (PAakTOpOB. MUTOrOPMOHLI M MX POJb B YKU3HH
pacTeHUH.

87.®otocunTe3 U ypoxail. [IPOAYKTUBHOCTH (OTOCHHTE3a pacTeHWd W CIOCOObI ee
TIOBBILIEHHSI.

88.0cob6eHHOCTH CTPOEHHsI KOPHEBOI CHCTeMbI KakK OpraHa IorJoeHuUs BOJbI.
89.MuroxoHpKH, UX CTPOEHHEe, XUMUUECKUI COCTaB U QYHKLHH.

90.TTpu KakUX yCI0BUSAX HAO/IIOAeTCs MAKCMMAIbHBIN POCT CTe6Ist B BLICOTY?
91.3aBucumocTb pocTa OT BHEITHUX (aKTOPOB.

92.3umocToiiKoCTh pacTenuit. [IpuurHbI rbe/N 03UMBbIX.

93.OnHepreTrueckuii 6aaaHC JTUCTa.

94 . Kunetrika hepMeHTaTUBHBIX MPOLIECCOB. YpaBHeHHe Muxas/mca-MeHTeH.
95.KakumMu BO3/iefiCTBUSIMH MOKHO BBI3BaTh 00pa30BaHKe MapTeHOKapIMUYeCKUX TI0/[0B?
96.PocTOBbIE M TYPropHbIe JABWKEHHs Y PaCTeHHUIA.

97 .1ukn Kpebca. CBsA3b JpIXaHUst C OUOCHHTE30M BEIIeCTB.

98.TurmenTHas cucrteMa y pacTeHui. XMMUYECKHI COCTaB MUTMEHTOB. VX cBOMCTBA.

99. ®usmonorust yCTbUUHBIX [IBWKEHHUH, X PEryJIsLus.

100. KakoBo 3HaueHWe MeToza Ky/bTYpbl M30/IMPOBAHHbBIX MPOTOIIACTOB, KIETOK U
TKaHel /7151 GU3H0I0THY pacTeHni U OMOTeXHOJIOTHH.

101. Pa3/ipa)xuMOCTh: MOPOT, KOJIMYEeCTBO, CyMMaLUsI pa3/ipa’keHusl.

102. MeTo/ibl BOAHBIX U MeCYaHbIX KyAbTYP. BripalljiBaHue pacTeHui 6e3 royBkbI.

103. [TnanetapHOe 3HaueHue (poTocuHTe3a. CBsA3b (DOTOCHHTE3a U [IbIXaHUSI.

104. TIpsiMoe 1 KOCBEHHOE /IeMCTBHE CBeTa Ha POCT PACTEHUHA.

105. KaKMMU MeXaHU3MaM{ pacro/iaratoT pacTeHus Jjisl 3allUThl OT KOHKYPHPYIOLIMX

C HUMH pacTeHUM.



106. YraeBogpl pacTeHuit. XMMHUUECKOe CTPOEHHe, COfiepKaHue U (PYHKIUU
OT/Ie/IbHBIX TPYTIIL.

107. I[TepeHoc 3/1eKTpoHOB 110 JTL] npu AbLIXaHUK PaCTEHUA.

108. ®U3HOIOrMYeCKHEe OCHOBLI TIPMMEHEHHsI Pery/isiTopoB poOCTa B  CEIbCKOM
XO3SICTBeE.

109. BiusiHie BHEIIHUX W BHYTPEHHHUX (DaKTOPOB HAa CKOPOCTh (hOTOCHHTE3a.
B3aumogeiicTBre hakTOpoB IpU (hOTOCHUHTE3E.

110. KakoBa KpUTHUECKast BJIA)KHOCTh CEMSIH 3€PHOBBIX ¥ MaC/IMUHBIX KY/IbTYD?

111. eixaTesbHble  (epMeHTbI W OKMC/IMTEbHO-BOCCTAaHOBUTE/IbHBIE — CHCTEMBI.
OHepreTuueckas U ¢u3urooruueckasi 3pheKTUBHOCTh JbIXaHUS.

112. Mem6paHbI KieTKu. X ctpoedne, GyHKIMH, (HHU3KOI0rHYeCcKast POJib.

113. BiiisiHIe TYCTOThI CTOSTHUSI paCTeHHi ¥ CTPYKTYphI oceBa Ha KII/ dpoTtocunTe3a
arpo(UTOLeHO30B.

114. MexaHu3M TMOrJIomIeH|st cosiell. OTHOCHTe/IbHAsA HEe3aBUCUMOCTh ITOTJIOIIeHHsI
BO/IbI U COIEH.

115. KakoBa KpUTHUECKasi BJI&XKHOCTb MPU XPAaHEHWH CeMsIH 3€PHOBBIX M MaC/IUUHbIX
KYyJIbTYyp?

116. JIUMUpI, X COZIeP)KaHKe B PACTeHUH U POJib.

117. [l1acTHabl PacTUTENLHOM K/IETKH, WX IMTMEHTHBIE CHUCTEMbI M CIIOCOGHOCTD
CBSI3bIBATh CBETOBYIO SHEPIHIO.

118. TpaHCMUpalMOHHBIA ~ KOYpPULIMEeHT ¢ KO3hHULMeHT  BoAomnoTpebeHus,
3aBUCHMOCTb OT YC/IOBUI U MyTH TOBBILIEHNS UX BeJTUUMHBI.

119. Crierjurika o6MeHa BellecTB y pacTeHuid. MeTabon3M U MeTabo/IMyecKue MmyTH.

120. ®U3MOMOTHYECKHe HApYIIeHUss W TIPU3HaK¥ TOJIOJaHMs y PpacTeHui Tmpu
tdhochopHom fedurute. [Tyt ycTpaHeHusl.

121. YPOBHM M MEXaHU3MbI PEryJ/ISLMU B PACTUTE/IbHBIX OpraHu3Max.

122. N303/1eKTpUUeCcKast TOUKAa aMUHOKHCIIOT U OeJTKOB.

123. AJlbTepHaTHUBHBIE TIYTH [bIXaHHsI PACTEHUH, UX 3HAUEHHe.

124. ®du3KOIOTHst TIOKOS ceMstH. [Tpo1[ecchl, POTEeKarOIIMe MPH TPOPACTAHHUH CEMSIH.

125. Orpezenute UTI®, eci 3a 10 gHeli pUpoCT 6MOMAcChl B (GUTOLIEHO3€ COCTABHII

2 o 2, 2
1500 r/m", a rioaib TMCTOBOM MOBEPXHOCTU YBEJIUUUIACh HA 5 M°/M”.

ITopsipok opMupoBaHuUs 3K3aMeHAIHOHHBIX OU/IETOB.
OK3aMeHal[MOHHBIM OW/IeT BK/IIOYAeT IATh TeOPeTHUeCKUX BOMPOCOB.

3 OIIPEJIEJIEHUE PE3YJ/IBTATA
IMPOMEXYTOUYHOM ATTECTAIIUN

<D0pMa HpOME)KYTOqHOﬁ dTTeCTalru 110 AUCHUIIMHE 3a4eT, 3K3dMeH

OIIK-1. Cnioco0eH pemiaTh THIOBBIE 3a/jauH NMPodecCHoHA/THLHOU /1eATe/IbHOCTH Ha 0CHOBE
3HaHMIl OCHOBHBIX 3aKOHOB MaTeMaTHYeCKHX M eCTeCTBeHHbIX HAayK C IpUMeHeHHeM
HH(OPMAMOHHO-KOMMYHUKAIMOHHBIX TeXHOIOTUH



3adaHus 3akpbimozo muna:
Bbibepume 00uH npasuabHbIll ApUAHM
Poct pacrenuii -310
+HOBOOOpAa30BaHUe 371eMEHTOB CTPYKTYPbI
yBeIMueHre KOMYeCTBa OPraHMUeCcKoro BellecTBa
yBeJInUeHHe MacChl
yBeJIHueHHe pa3MepoB

KopHeoOpa3oBaHue y YepeHKOB MO)XHO YCH/IUTh
LUTOKWHUHAMU
rrub0epes/THAMU
+aykcuHaMH
3TUJIEHOM

BbnaronpusiTHbie yc10BHs /1A POCTa NIPH BJIa)KHOCTH I0YBbI
+60-80%
30-40%
40-50%
50-60%

3adaHus omKpbimoz2o0 muna:

1. ®UTOropMoOHBI — CTUMY/IATOPBI 1 HHTHOUTOPHI POCTOBBIX MPOLIECCOB.

®UTOI' OPMOHBI (pocToBbIe BeljecTBa), XMMHUUECKHe BellleCTBa, BbIpabaThiBaeMble B
pacTeHUsIX U Peryavpyrolye ux pocT U pasButve. OOpa3yroTcs TaBHBIM 00pa3oM B aKTUBHO
paCTyIIMX TKaHSIX Ha BepXyIIKaxXx KOpHeW u crebseit. K (hUTOropMoHaM OTHOCSAT ayKCHHBI,
riub0epesIIMHBI U IUTOKWHUHBI, 1 MHTUOUTOPBI POCTA - aOCLIU30BYIO KUCJIOTY U ITUJIEH.

@UTOropMOHBI KOHTPOJIMPYIOT BCe 3Talbl OHTOreHe3a pacTeHui. [lesieHue U pacTsbkeHUe
KJIETOK, JIe)Kalllie B OCHOBe BCeX IPOLeCCOB POCTa ¥ MopgoreHe3a, HaXOAATCS Y PACTeHUH MO/,
KOHTPOJIEM ayKCHMHOB U LIUTOKWUHWHOB, MO3TOMY TOJIHOE OTCYTCTBHE 3THUX (PUTOTOPMOHOB st
pacteHuii netanbHO. OO6mias ¢opma (apXuUTeKTypa) pacTeHHs OIpefessieTcss ayKCMHaMU U
LIUTOKMHMHAMH, a TakKe rub0epe/uyiMHaMu. AYKCHUHBI BepXYILKWA robera IO/aBisiOT POCT
OOKOBBIX TIOUeK (anmuKajbHOe AOMHUHUPOBAHHWE), TOTJAa KaK LIUTOKWHWUHBI 3TO JOMUHHPOBAHHE
TIPe0/IONIeBAIOT, BbI3bIBasi BeTBieHHWe. ['MOOepe/yIMHbI YCHUIMBAIOT POCT PACTEHUs], aKTUBUPYS
anviKajJibHble W WHTEpKa/sipHble  (BCTaBOUHBbIE) MEPHUCTeMbL. AYKCHHBI  CIIOCOOCTBYIOT
0o0pa3oBaHWI0 KOpDHeM W ONpefessifoT aJalnTHBHbIe HW3TUOBI pacTeHHs B COOTBETCTBUU C
HarpaB/ieHHeM CBeTa WM BeKTopa CWibl TsbkecTd (doTo- u reotporism). dopmupoBaHUe
anrapara (OTOCHMHTe3a U TPAHCITUPALUsi PAaCTeHUN peryJupyrTCs rOpMOHAMU-aHTarOHUCTaMU
— LWUTOKMHMHAMU W abCLM30BOM KHCJIOTOM: IJUTOKWHUHBI BbI3BIBAIOT UG (hepeHIUPOBKY
XJIOPOTIJIaCTOB M OTKPbIBaHWE YCTBUL], TOTJa Kak abcClM30Basi KUC/AOTa IMOAAB/sieT 0b6a 3Tu
riporjecca. [Ijii MHOTHUX pacTeHUH Te WK WHble (PUTOrOpMOHBI (THOOEpeTHHBI, IUTOKUHUHBI,
3TUJIeH) MOTYT OBITh MHYKTOPAaMH WK CTUMYJIITOPaMH 1iBeTeHUs. [ociefoBaTe/ibHOe yuacTue
(bUTOrOPMOHOB HEOOXOAUMO JI1 HOPMabHOTO (POPMUPOBAHUS TJIOJIOB U CeMsTH. 3aBsi3bIBaHUE
Y POCT TJIOZIOB CTUMYJTUPYIOTCSI ayKCMHaMU, THO0epe/yTMHAMU ¥ LIUTOKUHWUHAMU, BbIZIe/ISIeMbIMU
cemsimoukKaMu uau cemMeHamu. Co3peBaHre U OMajieHre TUI0ZIOB, a TaKyKe JIMCTheB BbI3bIBAIOTCS
3TUIeHOM U abcly30Boi Kuc/IoTOW. CTpeccoBble BO3JeMCTBHS Ha pacTeHUsl BbI3bIBAIOT



yBe/IMyeHre KOJIMUecTBa 3TU/IeHa, a BOJHBIN AeUUT — abCiu30BoM KUCIOTHL. LIMTOKUHUHBI,
rub0epe/iIMHBI W, B psifie Cy4yaeB, STU/IEH CIIOCOOCTBYIOT TPOpPACTaHUIO CeMSH MHOTHX
pacTeHUW{ U TIOBBIIAIOT WX BCXOXKeCcTb. OMyXo0/u pacTeHWi, BbI3BaHHbIE HEKOTOPHIMU
MaTOreHHbBIMU MUWKpoopraHusMamu  (Agrobacterium tumefaciens u gp.), o00yc/ioB/IeHBI
aQHOMAaJIbHO BBICOKMMM KOHIL[@HTPALIUSIMU ayKCMHOB W ILIMTOKWUHWHOB, TMPO/YLIUPYyEeMbIMU
TaTOreHaMH.

2. Buramuspbl. Knaccudukanus. 3HaueHue.

ButamMuHbI — HHU3KOMOJIEKYJIsSIDHbIE, pa3HOOOpasHble IO XUMHUECKOMY CTPOEHHIO
OpraHMuecKyde BelllecTBa, NPHUHMMAIOL[Me YyyacTHe BO MHOTHUX peakLUsX KJIeTOUHOTO
MetabosmmaMa. B orivune oT 0eKOB, >KUPOB M YIJIEBOAOB BHUTAMUHBI 1- He SIBSIOTCS
CTPYKTYPHBIMU KOMITOHEHTaMHU KJIeTKH; 2 - He UCTI0/Ib3YIOTCS B KaUeCTBe NCTOUHUKA SHEPrUH.

BonblIMHCTBO BUTAMUHOB He CHMHTE3HPYIOTCS B OpraHM3Me uejloBeKa U XXMBOTHBIX, HO
HEKOTOpble CHMHTE3UPYIOTCSI MUKPO(MIOpOM KHIlIeYHWKA W TKAHAMU B MHUHUMAaJIbHBIX
KOJIMUeCTBaxX, MO3TOMY OCHOBHBIM HCTOUHUMKOM BUTaMHUHOB SIB/sSeTCs Muija. BuTamMuHbl —
BellleCcTBa HECTOMKWe, OHU JIeTKO pa3pyLIal0TCs BBICOKOM TeMIlepaTypoi, AelCTBUEeM CHUJIbHBIX
T'UIPOKCU/IOB, KUCIIOPOAOM BO3/yXa, MIOHU3WPYIOLUMU U3MYyYeHUSIMU U APYTUMH (PaKTOpamH.

BuTaMuHbI ObUTH OTKPBITH B KOHIIe XIX cTonetus 6iaropapst pabotam pyCcCKUX y4YeHBIX
H.M. JlynuHa u B.B. IlamytvHa, BriepBble TOKAa3aBIIMX HEOOXOJUMOCTH AJISi TIOJHOLIEHHOTO
MUTaHUs KpoMe OesKOB, )KUPOB U YTJIEBOZOB ellje KaKMX-TO HeM3BeCTHBIX BemlecTB. H.W. JIlyHuH
MIpOBeJI SKCIIePUMEHT Ha 2 rpynnax Mbllllel, OfHY U3 KOTOPbIX OH KOPDMUJI LieJIbHBIM MOJIOKOM, a
IPYTyI0 — CMecbl0 U3 0eskoB, KUDOB U YTJIEBOJOB MOJIOKAa. BTopas rpymma Mbiilel crana
6osieTh, OTCTaBaTh B poCcTe U pa3BuTud. B 1912 roay nonbckuii yueHbiit Kozemup ®yHK, usydas
KOMIIOHEHTBI, BXO/SIIHe B COCTaB ILIeyXy pUcCa U TpejoXpaHstolie oT 6one3Hu 6epu-bepu, u
roJjiarasi, UTo B WX COCTaB [JO/DKHbI BXO/WUTb aMHHHbIe TPYIIMPOBKH, MPeJJIOKUI Ha3BaTh 3TH
HeH3BeCTHbIe BellleCTBa BUTaMUHaMMU, T.e. aMUHAMH XKU3HHU.

[To XMMHUYeCKOMYy CTPOEHHIO BUTaMHHBI Je/IAT Ha BUTaMWHbI anv(aTthyeckoro psza,
alMK/IMYeCKOro psja, apoMaThyeckoro psifa, reTepolUkanueckoro psga. I[lo ¢wusuko-
XMMHUUYECKUM CBOWCTBAM BUTAMMHBI pa3ZiesisilOT Ha JiBe TPYIIbl: BUTaMHHBI, pacCTBOPHMMbIE B
JKMpax (JIMIOBUTAMHMHBI), U BUTaMHUHbI, paCTBOPHMMbIe B BoZe (IMJpPOBUTaMHHBI). BuTamMuHBI
MPUHATO 0003HavaTh OoMbIIMMHM OyKBamu JIaTUHCKOTO andasuta (A, D, E, B1, B2 u 1. 1.), a
Takke 10 Oosie3Hd (KOTOPYIHO W3/I€UMBaeT [aHHBIA BHUTAaMMH) C TIPUOABKOW «aHTH»
(aHTHKCepo(TabMUUYECKUH, aHTUPAaXUTHbIM, aHTUHEBPUTHBIA U T. [.) WIM M0 XUMHUECKOMY
(ycsioBHOMY) Ha3BaHHIO (DETUHOJI, Kasbludepos, OUOTUH, aCKOPOMHOBasi KMC/I0Ta U T. [1.). K
IpyIIle >KUPOPaCTBOPUMBIX BUTAaMUHOB OTHOCATCS BuUTamuHbel A, D, E, K u F, a
BozlopacTBopuMbiM — B1, B2, B3, B5, B6, Bc, B12, C, P, H. K rpyrnme BUTaMHUHOMO00OHBIX
BeIlleCTB OTHOCSITCS XOJIMH, MHO3UT, BUTaMuHbI B13, B15 yOuxuHOH u fip.

3. Knaccudukanus 6ekoB. CTpyKTypa U (QyHKIUH 0e/TKOB.

benky, wmm npotenHsl (B TMepeBOfie C TpeUyeCKOro O3HayaeT «IepBble», WU
«Ba)KHeHIIMe»), MPUCYTCTBYIOT BO BCexX KieTKax. Ha UX [JO/I0 y )KMBOTHBIX MPUXOJUTCS OKOJIO
TIOJIOBMHBI CYXOW Macchl, y pactenuit — 20-35 %. B 6enkax maccoBasi 107151 yT7iepofia B CpeiHeM
coctasiigeT ~ 50 %, Bogopoza ~ 7 %, kuciopoza ~ 23 %, azora ~ 16 %, cepbl ~ 1 — 3 %. B ux
COCTaBe TaKKe BCTPeYarTCs M Ipyrue XMMHUYeCKue 3/1eMEeHTHI.

Benku — Hanboiee MHOTOUKC/IEHHbIE U UCK/TIOUMTETbHO MHOT000pa3Hbie 1Mo GyHKLUSM
MaKpOMOJIeKY/Ibl, WUrparoliye (yHJaMeHTa/JbHYI0 poOJb B (DOPMHUPOBAaHUM M TMOAJEpP’KaHUU



CTPYKTYPbl U (PYHKLMH XUBBIX opraHu3moB. C Oe/kaMy B )KMBOM OpraHW3Me CBsI3aHbl TaKHe
Orosornyeckre MpoLecChl, Kak POCT, Je/ieHre, pa3MHO>KeHHe M pa3BUTHE KIIeTOK, peann3arus
Hac/eCTBeHHON WH(OpPMALUK, MbIIIIeUHbIe COKpAI[eHHsl, HepBHasi [esTelbHOCTh, O0OMeH
BeIIIeCTB U T.J.

Benku — 3mo 8bICOKOMO/EKYspHble OUONoAUMEpbl, CMPYKMYPHYI0 OCHOBY KOMOPbIX
cocmaensom noaunenmuoHble yenu, cocmosiwjue U3 dMUHOKUCAOMHbIX OCMAMKO8, C85A3aHHbIX
opye ¢ Opy2om nenmuoHoll ceasbio. I1pu ux ruzposrse o6pa3yoTcss aMUHOKHC/IOTEL. B cocTaBe
0eNKOB BCTPEYAIOTCS ABAJLATh CTAHJAPTHBIX aMHHOKHUC/IOT. [l KaKAOW CTaHJApTHOU
AMUHOKMC/IOTBI CYII[eCTBYeT TeHEeTHUeCKWM KOJ, TP IOMOIM KOTOPOTrO B TeHaX 3arucaHa
uHbopMalust 0 KoaupyemMoMm Oenke. Kpome [gBajljaTé CTaHJApTHBIX aMHHOKHC/IOT, B COCTaBe
Oenka BCTpeuaroTCsl M Jpyrve aMUHOKUC/IOTHI, OHU 00pa3yloTcsi B pe3y/bTaTe MozAudUKaIyu
CTaHAApPTHBIX aMUHOKHUCJIOT, [TOC/Ie TOrO Kak Moc/iefHre ObUTH BK/IIOUEHbI B COCTaB MOJIEKY/IbI
Oenka. Hampumep, B cocraBe Oesnka KoJjulareHa COJEPXKUATCS 5-THAPOKCHUIIM3WH, KOTODBIM
obpasyeTcs B pe3y/sibTaTe MOJU(PHKALIMN CTaHJAPTHOM aMUHOKHMC/IOThI JIM3HMHA:

KpomMe aMHHOKHC/IOTHBIX OCTaTKOB, B COCTaB OEJKOB MOTYT BXOJUTb W [IpPyTHe
KOMITOHEHTbI: MOHbI META/UIOB, YI/IEBOJbl, JIMMIH/bl, HYK/JIE€UHOBbIE KHUCJIOTBI U  AP.
MHoroo6pa3uie 0enKOB OIpeZe/seTcss He TOJbKO WX KauyeCTBEHHBIM COCTaBOM, HO U UMC/IOM
AMUHOKHMC/IOTHBIX OCTAaTKOB, W TIPeXKAe BCEro TOPSAKOM HX UepeZioBaHWs B MOJEKYJIe.
[MToreHnMaapHO pa3HooOpa3sve 6eKoB Oe3rpaHUUHO.

Mexy aMUHOKHUC/IOTHBIMH OCTaTKaMH B MoJieKysie Oefika CyI[eCTBYIOT pa3/IhyHbIe
XMUMHUUeCKHe B3aMMO/IeHCTBHSI, 3TO — KOBaJIeHTHbIe, HOHHBIE, BOJOPO/JHbIE CBSI3U, THAPO(OOHbIE
B3aUMO/IEHCTBYS, BaH-/|€P-BaalbCOBBI CHJIbI.

[To BBIMOHAEMBIM (QYHKLIMSAM OEJTKM MOXKHO pasfie/IuTh Ha CTPYKTYPHbBIE, TUTATE/IbHbBIE
W 3aracHble 0Oe/KM, COKpaTHTe/lbHble, TpPAHCIIOPTHbIE, KaTaIUTHUECKHE, 3all[UTHbIE,
peLeNTOPHbIe, PETYISTOPHBIE U JIP.

4. Heo0xoauMble PAaCTEeHHI0 MHKPO- U MAaKpP03/IEMEHThI, HX YCBOsiEMble COeUHEHHUA U
¢usuooruueckas poJib.

JIto60M XUMMUECKWM 371eMEHT, TPUCYTCTBYIOLIUN B cpele OOUTaHHS, MOXET ObITh
oOHapy>keH M B pacTeHWH, OJHAKO XWMHUYECKMM COCTaB pacTeHWss He oToOpakaeT ero
noTpeOHOCTH B MUTaTeNbHBIX BemlecTBaX. K Hauasmy XX B. ObIJIO BBIICHEHO, UYTO ISt
HOPMAaJILHOTO Pa3BUTHSI U >KU3HEJESTeTbHOCTU PaCTUTebHbIX OPraHU3MOB MM HeoOXOUMbI
ceMb 71eMeHTOB MuHepasbHoro mutanus: N, P, S, K, Ca, Mg u Fe. [To3xe Ob1a ycTaHOB/IEHa
noTpebHOCTh pacTeHUH elrle B TISTH 371eMeHTax: Cu, Mn, Mo, Zn u B. DT 37eMeHTbl UTrparoT
OTpe/ie/IeHHYI0 POJib B 0OMeHe BeIleCTB BCEX PAaCTUTEbHBIX OPraHWU3MOB, U MPH OTCYTCTBUH
O/IHOTO U3 HUX YKU3Hb Obl1a ObI HEBO3MO>KHA.

B 1939 r. 6buto chopMyIMpOBaHO TPOWHOE TIPaBW/IO APHOHA, COTJIACHO KOTOPOMY
3/IeMeHT TIpPU3HaeTCss HeoOXOAUMBIM B C/Tydae, ecii: 1) pacteHre 6e3 HETO He MOKET 3aKOHUMTh
CBOM >KW3HEHHbIM LMK/, 2) [APYrod 3/7eMeHT He MOKeT 3aMeHUTh (YHKIMI0 H3yuyaeMoro
3/1IeMeHTa; 3) 371IeMeHT HeloCpe/ICTBeHHO BK/TIOUEeH B MeTab0/IM3M pacTeHUs.

Ha ocHOBe KO/iMueCcTBEHHOW TOTPeOHOCTH W CO/IeP)KaHWsI B PaCTEHUSIX MUHepasbHbIe
37IeMeHThl TIO/Ipa3/ie/isiloT Ha Makpo- U MHUKpO3/jeMeHThl. [lhTaresbHble 3/1eMeHThbI, KOTOPbIe
TIOT/IOIIAFOTCST pacTeHUssIMM M3 cyOcTpata B OOJBIIMX KOJMUecTBax (Cofep)kaHWe MX B 3071e
6onee 0,1-0,01 %), Ha3bIBAIOT MaKpO3/JeMeHTaMH, a He0OX0UMble B 3HAUMTE/LHO MEHBIIIEM
KonmmuecTtBe (copepkaHue B 3oje Hwke 0,001 %) — MukposnemeHTamMu. K MakposnemeHTam
otHocsitest K, Ca, Mg, N, P, S, ayia ranoduToB B faHHYIO Tpyrity cieayet nobaeutk Na u Cl. K



MHKpO3/IeMeHTaM OTHocsATCst Mn, Zn, Cu, B, Mo, Cl. no cBoum Ko/MueCcTBeHHbIM [1apaMeTpaM B
pactenuu Fe pacrionaraeTcst Ha rpaHulle Makpo- ¥ MHKpPO3/ieMeHTOB. Boziopociisim Heobxomum
O/IVH W/IM HeCKOJIbKO U3 C/Ieflyrolux smeMeHToB: Co, Si, I, V. HeKoTopbIM BBICILIMM pacTeHUsM
TpebyroTcs Se u Si.

B pactutenbHOM ~oOpraHW3Me — MakKpO3JeMeHThl — BBINOJHSIOT — CyOCTpaTHyHO W
perynsaTtopHyto posb. CybcTpaTHasi poib [@HHBIX 3/IEMEHTOB 3aK/O4YaeTcss B TOM, UTO OHU
BXOJAT B COCTaB OPraHUUYECKUX BELIeCTB, SBJ/ISIOLIUXCS CTPOMTE/IbHBIM MaTepuaoM KJIeTKU.
Kak cocraBHasi yacte MeMOpaH, (epMeHTOB, IEepPeHOCUHMKOB 3/1IeKTPOH-TPAHCIIOPTHBIX 1ierneit
¢doTocuHTe3a W [bIXaHMs, arnapata CHHTe3a Oesika 3/71eMeHTbl MHHEepaJbHOrO IUTaHUS
PeryJMpyloT CKOPOCTb OCHOBHBIX (PM3HOIOTHYEeCKUX M OMOXUMUUECKUX TTPOLIeCCOB PaCTeHHH.

5. ®dusmnosoruueckue OCHOBbI TNPUMEHEHHsl PeryjfiTOpoB PpocTa B CeJIbCKOM

XO035IiCTBe.

B ecrecTBeHHbIX OWOLlEHO3aX TIOTJIOILEHHbIE W3 TIOYBBI COEJUHEHHMS YaCTUYHO
BO3BpAIL[AlOTCSl C OMaBIIMMH JIUCThSIMH, BeTKamu, xBoedl. C yOpaHHBIM YpO’Kaem
CeJIbCKOXO035IMCTBEHHBIX PaCTeHUN MOIVIOLeHHbIe BellleCTBa U3 M0YBbl YCTPaHAIOTCs. BemmurHa
BbIHOCA MHHepasbHbIX 37eMEHTOB 3aBUCUT OT BHJA PacTeHUsl, YPOKaMHOCTU U I1OYBEHHO-
K/IMMaTU4YeCKUX ycioBUid. OBOIHbIE KY/IbTYpbl, KapTodesnb, MHOTOJeTHUE TpaBbl BBIHOCST
OoJIbIlIe 37IEMEHTOB MTUTAHMUSI, YeM 3epHOBBIE.

[ mipefoTBpallieHUs] UCTOLLEHWs TI0UBbI M TIONyuyeHUsl BBICOKMX YpO’KaeB
CeTbCKOXO035HUCTBEHHBIX KY/IbTYP He00X0uMo BHeceHHe yaoOpeHuit. CoroCcTaBsist KOJTMUECTBO
3/IEMEHTOB B TIOYBE W PacTeHUM C BeIMuMHOM ypoxkas, FO. JIubux cdopmynupoBan 3akoH
MHUHHMMYyMa WM 3aKOH OrpaHUUMBAaKOIMX (pakTopoB. COrjacHO 3TOMY 3aKOHY, BeJIMUMHA ypOorKast
3aBUCUT OT KO/JMUYeCTBa TOrO 3JIeMeHTa, KOTOpbId HAaXOAWUTCS B IOYBE B OTHOCUTETbHOM
MHUHHMYMe. YBe/lnueHHe CO/epKaHusl ITOTO 37ieMeHTa B IOuUBe 3a CUeT BHeCeHWs yAo0peHuit
OyJeT MpUBOAUTEL K BO3PACTaHUIO YPOsKasi [0 TeX IOp, NOKa B MUHMMYMe He OKa)KeTCs pyroi
yemMeHT. [lo3ke OBUIO yCTAaHOBJEHO Ha/JMuuMe Yy pPACTeHHWH KPUTHUECKUX TIEPUOIOB 10
OTHOLLEHUI0 K TOMY WM UHOMY MHHepaJbHOMY 3JIeMeHTY, TO eCTh Tepuojiax 0osiee BBICOKOM
YyBCTBUTEBHOCTU paCTeHWM K HeJOCTaTKy STOro SjeMeHTa Ha Orpe/ie/ieHHbIX STarax
OHTOTeHe3a. JTO M03BOJIsIeT PeryJupoBaTh COOTHOLLIEHUEe MTUTAaTe/bHbIX BellleCTB B 3aBUCUMOCTH
OT (a3bl pasBUTHUS U YCIOBUU cpeipbl. Tak, M3BeCTHO, UTO B OCEHHUH IepUoJ [Jis 03UMBIX
KY/IbTYP He PeKOMeH/lyeTCsi BHOCUTh a30THbIe yJ0OpeHHs, TaK KaK OHH YCUIMBAIOT POCTOBbIE
TIPOLIeCCh], CHW)Xasi YCTOMUMBOCTb pacTeHU. B oceHHuI mepuoj HaZlo MPOBOJUTH MOJKOPMKHU
tdhocdopom u KanueM, a BECHOM a30TOM.

C nomortnpio yao0dpeHuii MOXKHO PeryMpoBaTh He TOJBKO BeTWUYMHY ypOXKasi, HO U €ro
KauecTBO. Tak, J/is MOTyuyeHus: 3epHa MILeHULIbI C BBICOKUM COZiep>KaHueM Oesika Haflo BHOCUTh
a30THble yA0OpeHUs, a [Jis TIOMy4eHUsi TPOAYKTOB C BBICOKMM COZep>KaHHeM Kpaxmasa
(HaripuMep, 3epHa NMHUBOBApEHHOTO silUMeHsl Wiu KiayOHU KapTodesisi) Heobxogumbl dochop u
Kammid. BHekopHeBas moskopMKa ¢ochopoM He3afoaro o0 YOOPKHM yCHUIMBaeT OTTOK
aCCUMUJIATOB U3 JIMCTbEB CaXapHOW CBEK/bl K KODHeI/IoZaM U TeM CaMbIM YBe/JIWuYMBaeT ee
€axapucTOoCTh.

Cucrtema yzmoOpeHMI — 3TO TporpamMma TNpUMeHeHHUs1 y0OpeHWid B CeBOOOOPOTe C yueTom
pacTeHUM-Tpe/iIeCTBeHHUKOB, TUIOIOPO/IUs TIOUBBI, KTMMAaTHUeCKUX YCIOBUM, OMOIOrMuecKux
0CcOOeHHOCTeM pacTeHMid, CcOCTaBa U CBOMCTB ymoOpenuii. Cucrtema yaoOpeHuil cosjaeTcs C
yueToM KpYyroBOpOTa BellleCTB M uX OanaHca B 3emsefendd. banmaHC muTaTenbHBIX BelecTB
YUUTBIBAeT MOCTYIUIEHHEe UX B TMOUBY C yZ0OpeHUsiMH, CyMMapHbIii pacxos Ha (opMUpOBaHUe



ypO’KaeB U HeMpOAYKTHBHbIE TMMOTepu B rouBe. Heobxoaumoe yciioBue (YHKIIMOHUPOBAHUS
cHCTeMbl yA0OpeHHi — 3TO MpejoTBPAllleHHe 3arpsi3HeHNsT OKPY Karolel cpe/ibl BHOCHMBIMHU B
TOUBY XUMUUECKUMHU COeJUHEHUSIMHU.
6. YryeBojbl pacTeHuil. XUMHUeCcKOe CTpOeHHe, cofep)kaHue U (PYHKI[UM OTAe/TbHBIX
rpyIi.

Eme B gpeBHHe BpeMeHa ue/i0BeueCTBO IMO3HAKOMWIOCH C YIJIEBOJAMM U HayuW/o0Ch
WICTI0/Ib30BaTh UX B CBOEW IOBCEJHEBHOM >KW3HU. XJIOMOK, JieH, /peBecrHa, Kpaxmas, MeJ,
TPOCTHUKOBBIM caxap — 3TO BCETO JIMIIb HEKOTOPbIe U3 YIeBO/0B, ChIrPaBIlIMe BaXXKHYIO PO/b B
pa3BUTHe IMBWIM3AL[UU. YTJEeBOAbl OTHOCATCS K YHC/Iy Haubosiee pacrpoCTpaHeHHBIX B
TIPUPOJie OpPraHuvyecKux coefivHeHWH. OHM SIBJISIIOTCS HeOTheM/IeMbIMU KOMITOHEHTaMU KJIeTOK
MOOBIX OPraHW3MOB, B TOM YWc/ie OAKTepui, paCTeHWM M >KUBOTHBIX. B pacTeHWsX Ha JO0JI0
yryieBogoB nipuxoautcst 80 — 90 % cyxou Macchl, y >KMBOTHBIX — OKOJI0 2 % Macchl Tena. Mx
CMHTE3 W3 VYIJIEKACIOrO0 Ta3a W BOJAbl OCYLIEeCTBJSIETCS 3€/JeHbIMM pacTeHUsIMU C
WCII0/Tb30BaHWEM SHEPIUM COTHEeYHOro cBeTa ((poTocuHTe3).

Bce u3BecTHbIe yrieBoAbl MOXKHO TOZIpa3Zie/uTh Ha JBe OOJIbIIMe TPYIIbl — MPOCThIe
YI/JIeBO/IbI U C/IOXKHBIe  yrjieBoAbl. OTAenbHYIO TPYIIy COCTaB/SIIOT — Yr/eBOACOZepiKallye
CMelllaHHble  TIO/IMMephbl,  HamlpuMep, IJIMKOMPOTEUHbl —  KOMIUJIEBKC  C  MOJIeKYJIOon
Oenka, TMUKOIUIH/BI — KOMIUIEKC C JIMTIH/IOM, U JIp.

[TpocTeie yT1eBO/IbI (MoOHOCaxapuzpl, 15017 MOHO3bI) SIBJISIIOTCSA
TOJIUTU/IPOKCUKAPOOHUIEHBIMU COeITUHEHUSIMU, He CIIOCOOHBIMU TIPH TUZAPO/M3e 00pa30BbIBaTh
Gosiee TpoCTHIe YT/IeBOAHbIE MOJIEKY/Tb. EC/TM MOHOCaXapu/ibl COZiepKaT abJerUAHYI0 TPYIIITY,
TO OHU OTHOCSITCS K KJIacCy anbfo3 (anbJerujoClUpTOB), eC/id KeTOHHYI0 — K K/acCy KeTo3
(keTocriupToB). B 3aBUCHMMOCTU OT uuMc/la YI/IepOJHBIX aTOMOB B MOJeKyjle MOHOCaxapu/oB
pasnnyatoT Tpuo3sl (C3), TeTpo3sbl (C4), neHtossl (C5), rekcossl (C6) U T.1.

CnoxxHble yraeBofpbl (MoJMcaxapyibl, WX TIOJM03bI) TPeCTaBJISIOT COO0M TO/TUMepHI,
MOCTPOEHHBIE U3 OCTaTKOB MOHOCaxapujoB. OHU TIpY TU/pOJIH3e 06pa3yroT MPOCThIe YTJ/IEBO/IBL.
B 3aBUCMMOCTM OT CTeleHW NOJUMEPU3ALMM UX IMOJpasZeNsiioT Ha HU3KOMOJEKY/IsIpDHbIe
(onurocaxapuzpl, CTeleHb MOAMMepU3alMd  KOTOPbIX, Kak TMpaBuio, MeHbile 10)
Y BBICOKOMOJIEKY/IsipHbIe. OnMrocaxapuibl — CaxaporoZioOHbIe YTIeBO/bl, pACTBOPUMBIE B BO/JIE
Y ClajiKvie Ha BKyC. VX 1o crmocoOHOCTH BOCCTaHaB/IMBaTh UOHbI MeTaioB (Cu2+, Agt) gensr
Ha BOCCTaHaB/IMBaloOlMe U HeBoCCTaHaB/vBarwye. [lonvcaxapypl B 3aBUCUMOCTH OT COCTaBa
MOYKHO TaKXe pa3fleuTb Ha /JBe TPYIbl: TOMOMNOAMCaXapyU/ibl U reTeporoarcaxapu/ibl.
l'oMononucaxapubl TMOCTPOEHbI U3  MOHOCAXapU/JHBIX OCTaTKOB OJHOrO THUMA, a
reTeporoarcaxapyu/ibl — U3 0CTaTKOB Pa3HbIX MOHOCAXapU/0B.

Buosornueckue (yHKIMM TOMCAaXapyj0oB BeCchbMa pa3HOOOpasHBL: 3Hepzemuueckas,
CMpyKmypHas, onopHasi, 3awWumHasi, 3anacarowas, pe2y1smopHas (hyHKyuu.

7. JIunuppl, UX CcOAepiKaHHue B PaCTeHUH U POJib.

JIuruapl TIpeACTaBASIOT COOOW HEOJHOPOAHYIO TPYITy XUMHUECKUX COeJIUHEeHUH,
HEPaCTBOPUMBIX B BO/le, HO XOpOIIO PpacTBOPUMBIX B HEMOJSPHBIX OPraHUYeCKUX
pacTBOpHUTENSIX: XJ0podopme, ddupe, aileToHe, OGeH3ose W Ap., T.e. OOIIMM WX CBOWCTBOM
aBiisieTcs: TUAPOGOOHOCTEL (TUApPO — Boja, ¢hobus — 60s3Hb). M3-3a 60onbIIOro pa3HOOOpasus
JIMTTU/IOB JaTh OoJiee TOUHOE OTpeZie/ieHue UM HEBO3MOXKHO. JIUMU/IbI B OOJIBIIMHCTBE C/TydyaeB
SBJISIIOTCSL  CJIOKHBIMM  3(MpaMU  >KUPHBIX KHUCJIOT U KaKOro-jmbo crnupTa. Bbigensior
CJle/Iyrolye KIacChl JIMMU/O0B: TPUALWIT/IMLIEPUHBI, UIH >KUDBI, (OCHOTUITU/BI, TTTUKOIUTTA/IBI,
CTepOH/Ibl, BOCKA, TEpIeHbl. Pa3/uuyarOT [Be KaTeropuu JIMIKWJIOB — OMbUISEMble |



HeoMblIsieMble. K OMBLISIEMBbIM OTHOCSITCSI BeILleCTBa, COZeprKalljde CA0KHO3(DUPHYIO CBSI3b
(Bocka, TpualuarauLiepuHbl, Gochomunuasl U ap.). K HeoMblisieMbIM OTHOCSTCS CTEPOU[IbI,
TepreHbI.

Ponb JIMIIUZIOB B TIIpOLeCCax >XH3HeAeATe/IbHOCTU >XMBBLIX OpPraHM3MOB IJPEBBI:;IIJEII\/’IHO

pa3Hoobpa3Ha. K 0CHOBHBIM (YHKIMSIM JIMTIIOB MO>XKHO OTHECTH CJIeJyIOIIye:

1.

CrpykrypHasa (QyHKOuUs. JTUnugsl SBASIOTCS KOMIIOHEHTaMH BCeX OHOIOrMuecKux
MeMOpaH, [0Jisl JIUTIUAOB B COCTaBe MeMOpaHbl MOXKeT u3MeHSAThCs oT 48 mo 80%. Ot
KOJINUeCTBEHHOTO U KaueCTBEHHOTO COCTaBa JIMTIH/IOB, BXOJSAIIUX B COCTaB MeMOpaHbI,
3aBUCSAT CBOHCTBAa M Ouosiornueckre (yHKI[MH caMOil MeMOpaHbl M BXOJAIIUX B ee
COCTaB MHTETPa/IbHBIX OE/TKOB.

JHepreruyeckasa ¢GyHkous. XoTd B KaueCcTBe WCTOUHHMKA HSHEPrUd B OCHOBHOM
WCTIONB3YIOTCS YTTIEBOABI, JIUTTU/IBI SIBSIFOTCS Ooj1ee sHeproeMKUMU. [1pu okucieHnu 1 T
JIMTTU/IOB BBIZIEISIeTCST TIOUTH B JBa pasa Oonbie sHepruu (38,9 k/K/T), uem mpu
OKHCJIeHWU yrieBooB. 1o 3Toii npuurHe MUNU/bI (B OCHOBHOM, >KUPbI) TIPeJCTaBISIOT
coboii 6osiee KOMMAKTHYIO (JOPMY XpaHEHHs 3aracoB, U3 KOTOPBIX TIPU HEOOXOJUMOCTH
MO>KHO MOTYYUTh 3HAUMUTE/IbHOE KOJIMYECTBO SHEPIUH.

Hcrounuk Bojbl. [Ipy OKUC/IEHUM JKUPOB TIOMHMO OCBOOOXKIEHUSI OOJIBILIOro
KOJTMUEeCTBa SHEPruu obpa3syercst MHOTO Bofpbl (1,1 T BoAbI Ha 1 T kupa).

3amurHaa  ¢QyHkoua. O6mazas  Ter/IOU30/IALUOHHBIMYA  CBOMCTBAMH,  >KUPOBast
TPOK/IaJiKa MOXKeT TpeJoXPaHsATh OpPraHKW3M OT TeMIlepaTypHbIX Bo3zeiicTBuil. Kpome
TOTO, MSTKWUW C7AOM >KMpa 3all[illaeT OT MeXaHWUeCKUX TMOoBpeXxaeHui. Bocka,
TOKPBIBAOIIME JIUCThSI U CTeOJT pacTeHUM, TIPeA0TBPAllIal0T W3/TUILHIOK MTOTEPI0 BJIary,
a TakXKe 3allUIIAl0T PacTeHUs OT TTPOHUKHOBEHUS BUPYCOB U OaKTepUi.

Perynsaropnas (yHkuusa. MHOrve coeivHeHHsl, OTHOCSIINECS K JIAMUJAM, SIBISHOTCS
peryisaropaMyd — pa3/MuHbIX — MpoleccoB. K  TakuM  coeAUHEHWEM  OTHOCSITCS
YKUPOPACTBOPUMbIE BUTAMUHbI, CTEPOU/IHbIE TOPMOHBI.

OITK-5.CniocofeH K y4aCTHIO B MPOBEeJeHUH YKCIIEPUMEHTA/IbHbIX UCC/IEI0BAHUI B

npo¢ecCHOHA/ILHOH /IeSiITe/IbHOCTH

3adaHus 3akpbimozo muna:

Bblbepume 00uH npasuibHbIll 6apUAHM

3alyTHOe BelllecTBO, HaKal/IMBaIeecss BO BpeMs 3aCyXH pacTeHui

JKUPBI

BUTAMHHbI
+IIPOJIMH
METHOHMH

Mopo030CTOHKOCTB - 3TO

CIIOCOOHOCTE TIEPEHOCHUTh HU3KHE TTOJI0KUTE/TbHBIE TEMITePaTyphI
+CrocoOHOCTh TIEPEHOCUTD HU3KKE OTPHLIATe/TbHbIe TeMIepaTyphl
CMOCOOHOCTH TEPEeHOCHUTS JIeHCTBHE JIe[ITHON KOPKU
CITIOCOOHOCTH MTePEeHOCHTh 3aMOPO3KHU

BeiiecTBa, MCI0/1b3YOIIMECS /1A 00PHObI C MO/IETAHHEM

+peTapAaHThl

JehoMaHThbI

QUTOKWHWHBI



repOUI/IBI

3adaHus omKkpbIMo20 muna:

1. Yto Takoe pacTuTe/ibHas [MAarHOCTMKA MHHepa/JbHOro nuraHusa? Ha3oBute ee

BU/IBI

PacturenbHasi [MAarHOCTMKA BK/IIOUAeT BU3YyaJlbHYH0) W XHWMHUUECKYHO (TKaHeByH U
JUCTOBYIO). Br3yasibHasi ;UarHoCTHUKa — omnpeziesieHre 00ecriedeHHOCTH pacTeHUM TI0 BHELTHUM
npu3HakaM. [Ipu HecbGanmaHCUPOBAHHOM TWTaHUM WM [JIUTEJILHOM HeJoCTaTKe Jioboro
MUTATeNIbHOTO 3/IeMeHTa XOJ, MeTaboIMuecKuX TMpOLIeCCOB B TKaHSIX pacTeHus T1yboKo
HapyliaeTcsl. OTO CKa3blBAaeTCsi HAa MHTEHCHMBHOCTM pOCTa M PasBUTUS, COMNPOBOXK[AETCS
MOp(hONOTUUeCKUMA ¥ aHAaTOMUUECKUMM HW3MEeHEHUsMU C XapaKTepHbIMM BHELIHUMU
MPOSIBJIEHUSIMA Ha JIMCTbSIX U [PYrMX OpraHax, a y IUIOZOBBIX M SITOAHBIX KYJIbTYp — U Ha
reHepaTUBHBIX OpraHax (Ma1oAax).

Ilna Gosiee TOYHOTO OIpee/ieHUs] 00eCrieueHHOCTU pacTeHUH 3/1eMeHTaMHu TTUTaHMUS
TPUMEHSIIOTCA TKaHeBasi M JIMCTOBas [AWArHOCTUKU. TKaHeBasi OCHOBaHa Ha Orlpee/leHUuU
HeopraHuueckux (opM cOoeJUHEHUN 5/IEMEHTOB IMWUTaHUSI B COKe WM BBITSDKKE W3 TKaHei
pacteHui. JlMcToBasi [UarHOCTHKA BKJIOUaeT OMpejiesieHre BajioBOTO COZEep KaHUs 3/1eMEHTOB
MUTaHUsI B Pa3/MUHBIX OpraHax pacTeHuid. Ha OCHOBaHMM MHOTOYMC/IEHHBIX T10JIEBBIX
WCC/IeJOBaHUM yCTaHOBJ/IEHbI ONTUMa/bHbIE YDOBHU BajIOBOIO COJEPKaHUsI 37IeMEeHTOB MMUTaHUs
B OT/Ie/IbHBIX OpraHax pacTeHHs], KOTOpble 00ecreurBaloT (HOpMHUPOBaHHE BBICOKHUX YPOXKaeB
XOpOLLIero KauecTsa.

2. Tloneranue pacrenuid. [IpyuMHbBI MoJIeraHusl.

3HauuTeNbHBIA YIepd ypOXKaHOCTH CeIbCKOXO3SHWCTBEHHBIX W 0COOEHHO 3epHOBBIX
Ky/IbTYp HAHOCHT T0JjieraHre. B oT/ie/ibHbIe roJjbl CyMMapHble MOTepy 3epHa COCTaBJ/ISIFOT OKOJIO
25-30%.

[Toneranue y pacTeHM{ BO3HMKaeT TPH HAapYyIIeHWHd COOTHOIIEHWS MEXIY Maccou
Ha/[3eMHOM YaCTH pacTeHHs ¥ TIPOYHOCTBIO HIDKHEHN 4acTu CTe0sis, BHI3BAHHOTO HE/JOCTaTOUHBIM
YTOJIIL{eHNEeM COJIOMUHBI U C/1a0bIM pa3BUTHEM B Hell MeXaHUUEeCKUX JIEMEeHTOB.

[Toneranue MOryT UHAYLIMPOBATh Pa3/MuHble (HaKTOPHI BHEIIHEH CPeibl.

3azyujeHHble noceebl. TIpu 3aryijeHHbIX IOCeBax IMPOMCXOJUT BbITATMBaHUe CTebsisi U
He/lopa3BUTHe MeXaHUYeCKUX TKaHew.

H36bimouHoe @HeceHue a3omHbix yO0obpeHull U upe3MepHblill noaus. B Takux yCrIoBUsX
pacTeHusi CUJIbHO KYCTATCS U pa3BUBAIOT OOJBLIYIO TUCTOBYIO NMOBEPXHOCTb. DTO MPUBOJUT K
B3aUMHOMY 3aTeHeHH!IO, a, Cie[joBaTe/IbHO, U K CHIDKEHHMIO (POTOCHHTe3a. Y MeHbllleHUe Koluye-
CTBa YI/IeBOZOB TOPMO3UT 00pa30BaHie MeXaHUUECKHUX 3/IeMEHTOB B PACTEHUM.

CunbHblll 8emep ¢ 00XcO0eM. YBIAKHSS U YTSDKesAsh KOJIOC, CUIbHBIA BeTep C JJOXKIeM
BbI3bIBAET I10JIeTaHre pacTeHU .

3. Urto Takoe sipoBU3alus pacTeHUH.

Y psipga pacreHui mepexof K STaly 3pesioCTH MPOMCXOLUT JIMIIb I10C/Ie BO3[eHCTBUS
TIOHW)KEeHHBIX TeMIlepaTyp - SpoBu3alyy. K TakuM pacTeHHsIM OTHOCSITCSI O3UMble, [BY/I€THUKU
¥ ABypydyku. OOIIMM [is 3TUX pacTeHUM SIBIsSeTCs TO, UYTO HX OHTOreHe3 CBsi3aH C
11epe3suMOBKOM.



B ecTecTBeHHBIX YC/IOBUSX NPU OCEHHEM IOCeBe O3MMble pacTeHUs (POXKb, MILEHUIIA,
SUMEHb) II0/IBEPraroTCsl JJIMTEIbHOMY B/IMSIHUIO TIOHVDKEHHBIX TeMIlepatyp, MOoC/ae Yero
HOPMaJIbHO BBIKOJIAIIMBAIOTCSl. IMEHHO 3Ta 0COOEHHOCTh O3MMBIX T03BOJISIET UM TIEPEHOCHTH
3uMHHe ycnoBusa. OKasanoch, UTO eCIM IOJBEpPrHYTh [eMCTBUIO NOHWKEHHOM TeMIlepaTypbl
HaK/IIOHYBIIMeECS CeMeHa, OHU [epexoffaT K BbIKOJALIMBAHWIO W IIPU BeCeHHEM II0CeBe.
[iByneTHUe pacTeHusi, HanpyMep KalycTa, NPOXOAAT SIPOBU3aLiUI0 TOJBKO IPU HaJIW4YUU
JIUCTBEB.

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

Poct - 9TO0 mporecc HOBOOOpa3oBaHMSI 37€MEHTOB CTPYKTYpPbl opraHusMa. I[log
3/IeMeHTaMH CTPYKTYpbl HeoOXOJUMO TIOHUMATb OpraHbl, K/IeTKH, OpPraHe/UIbl KJIEeTOK,
MaKpOMOJieKybl. OOBIYHO POCT COTIPOBOXK/IAETCSI YBeTMUeHHEeM MacChl M Pa3MePOB pacTeHUsI.

B oT/muve 0T >KMUBOTHBIX OPraHU3MOB PACTeHHUsI PacTyT B TeueHHe BCell CBOel >KW3HU,
o0Opa3ysi HOBbIe K/IeETKH, TKaHW W OpraHbl, MpPUYeM PpaCTYIHe 30Hbl HaXOASATCS Ha KOHI[e
Kak710T0 cTeb/1s1 U KOPHS paCTeHusl.

OcCHOBO# pocTa OTZAeNbHBIX TKaHel, OPraHOB U BCETO PACTeHUs SIB/ISIETCS e/ieHre U POCT
MepHUCTeMaTHUeCKUX K/IeTOK. PocT KieTok mnpoucxoaut B Tpu (as3bl: 3MOpUOHABHAS,
pacTsbkeHus U AuddepeHAaIin.

5. Uro Takoe peyrummsanusa. Kak mnposiBiasiercsa jgeduny 3THX 3/IeMeHTOB Ha
pacTeHuH.

PeyTunusanmsa - T[OBTODHOe  MCIOJIb30BaHMe  37emMeHTOB. IIpu  Hejocratke
PEeYTWIN3UPYEMBIX 37IEMEHTOB OHM OTTEKAIOT M3 paHee 0Opa30BaBIIMXCSl YaCTeM pacTeHUs B
MoJiofibie, hopMupytolirecs: opraibl. K peytunusupyembiM 3nemeHTaM otHocsTces N, K, P, Mg.
[TosTOMY MX HEIOCTaTOK TIpeXK/ie U sipue MPOSIB/ISIeTCS Ha HKHUX, 3aKOHUMBILUX POCT JIUCTHSIX.

Hepocratok ocranbHbix 371eMeHTOoB (Ca, S, Fe U Bcex MHUKpPO3/IeMEHTOB),
HEepeyTUM3UPYEMBIX WIN C/1ab0 PeyTUIM3UPYEMbIX, OTPaXKaeTCsl Ha CaMbIX MOJIOZBIX PACTYIIIUX
YacTSX pacTeHus.

Monogple nUCTbSI 3HAUMTENBHO >KelTee, yeM cTapble. OKpacka MOJIOJBIX JIUCTbEB
HallOMUHaeT OKPAacCKy JIMCTbEB C [lePeBbeB, CTPAJAIOIIMX OT HeJoCTaTKa a3oTa. IIpu OGonee
OCTPOI HeJJ0OCTaTOYHOCTH OKPACKa CTaphiX JIMCThEB ObIBaeT OJiefiHee, ueM MOKa3aHO Ha PUCYHKE,
Ha MHOTUX W3 HUX CPeJIHsIsl )KUJIKa JKeJITeerT.

Hepocratok ocranbHbix 371emMeHTOB (Ca, S, Fe U Bcex MHUKpPO3/IeMEHTOB),
HEpPeYTUU3UPYEMBIX MJTH C/1a00 PeyTUIU3UPYEMBIX, OTPAKAETCS Ha CaMbIX MOJIOZIbIX PACTYIIHX
yacTsax pacteHusi. Tak, odueHb OJ/IM3KKMe TIO0 BHEITHEMY BH/Y XJI0pPO3bl TIPU HEAOCTAaTKe a30Ta
TIPOSIB/ISIFOTCSL Ha JIUCThSIX HIDKHETO sIpyca, a TIPU HEeJOCTAaTKe ykejie3a - B BepxHeM Ooiiee
MonozioM sipyce. [ToOypeHue m OTMHpaHHWe TKaHell 1O KpasM JiMcTa (KpaeBOW OXKOT) TpU He-
JoCTaTKe Kanust HaO/MojaeTcst CHavyasia Ha 0ojiee CTapbIX JIMCThSIX, a TIPU HeJ0CTaTKe Kasblvs -
Ha MOJIOJBIX.

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

Bopa rocryriaet B pacTeHue U3 TIOUBEHHOTO PacTBOpa uepe3 KOPHEBYIO CHUCTeMY, KOTopast
vMeeT OueHb OObIMe pa3Mepbl U 00J1alaeT MCKIIOUUTENTBHON CITOCOOHOCTBIO K BETBJIEHHIO.
OO0111asi TOBEPXHOCTh KOPHEH B COTHU Pa3 MPEBOCXO/WT MOBEPXHOCTb HA/[3€MHOU CHUCTEMBL. Y
B3DPOCJIBIX TIJIOZOBBIX [IEPEBHEB MMPOTSHKEHHOCTh KOPHEBOW CHCTEMbI W3MEpSIeTCS JeCATKaMH
KWJIOMETPOB, TIPUUEM TMPUMEPHO TI0JIOBHHA ee TPeZCTaB/ieHa COCYIIMMHU KOPHIMU [TMHOMN 110 5



MM. IIIOTHOCTP KOpHell B MaxXOTHOM CJI0€ COCTaB/sieT y PasHbIX CelbCKOXO0351CTBEHHBIX
Ky/eTyp oT 0,3 710 5 cM Ha 1 cM® rmouBsL.

[NornomieHHast BoJja NepeBUraeTcsi 1o pajuycy KOpHsl OT KOPHEBBIX BOJIOCKOB /J0 COCYZI0B
LeHTPaJIbHOTO LIWJIMH/PA U 3aTeM MOJHUMaeTCs B Ha/j3eMHble opraHbl. Cujia, C KOTOPOM KOpPeHb
HarHeTaeT BOJly, Ha3bIBaeTCsi KOPHEBbIM Od8/1eHUEM.

[pyrvuM TmposiBieHMeM KOPHEBOTO [aB/ieHusl SIBSIETCS 2ymmayus, T. €. BblAe/eHue
KareJbHOKUAKOW BJard JUCTbSIMU B YCAOBUSIX 3aTPYAHEHHOro ucrnapeHus. Hampumep, B
paHHUe yTpeHHHWe 4Yachl MPH BBICOKOM B/IaXHOCTH BO3/yXa XOPOLIO TYTTUPYIOT 3eMJISIHUKA,
po3a, KapTodesb, 3/1aKOBble Ky/bTYpbl. Kamenbku TyTTalMOHHOM >XUAKOCTH He CIyTaellb C
pOCOH, MOTOMY UTO OHU HaxOZSTCs B OTpe/ie/IeHHbIX MeCTaX BbIX0/ja TU/IaTO/|0B.

KopHeBoe fjaBneHne urpaet BaKHYIO pPOJib B MOJHSATUM BOZBI M0 PacTEeHWIO BeCHOH [0
pacIlyCKaHUsl JTMCTheB, a TakK)Ke B HOUHbIE YacChl, KOT/IA JIUKBUJWUPYETCS BOJHBIN Ae(ULIUT,
CO3/JaI0LMICS B TeUeHHE JHSI.

KopHeBoe faBnieHre Ha3bIBalOT HUMCHUM KOHYe8blM OgueamesneM 800HO20 mokd. OueHb
B&OXHO MMeETh B BUY, UTO €ro JesiTe/JIbHOCTb OCYIeCTB/ISIETCS] C 3aTpaToOl SHEPruu JbIXaHUs
KOpHel U CBsi3aHa C (POTOCHHTE30M, IMOCTABJISIOIIMM YIJ/IeBOJbI B KaUeCTBe AbIXaTelbHbIX Cy0-
CTpaToB, U TPaHCIHWpalyell (BepXHUW JBUraTe/lb BOJHOTO TOKA). DTy B3aUMOCBS3b IPOLIECCOB
JKU3He/lesATeIbHOCTH MOXKHO Tpe/ICTaBUTh CeAyIoLeil CXeMou.

7. Pa3smMepsbl U 3HaYeHUE TPAHCMIUPALIUM.

B ocHoBe TpaHCUpaLUY JIEXKUT (PU3N0IOTHUECKHN MPOL[eCC WCTIapeHus, MPOUCXOSAIUN
B pe3y/ibTaTe KOHTAKTOB Ha3eMHBIX OPraHOB PACTeHUsI C He HaChIlLeHHOW BOOM aTMoc(hepo.

[pucacekiBaroijasg Cuia TpPaHCIMPALMK SIB/ISIETCS 8EPXHUM KOHUYeBbIM Osu2amesnem
800HO20 MOKA, 00eCTeurBAIOIMM TPAHCIIOPT BOZBI M PAaCTBOPEHHBIX B HEM MUHEPAIbHBIX U
OpraHUYeCKUX BeIeCTB. BepxHWI [BUTaTe/lb sIBAsSeTCS 0ojiee MOIIHBIM, UeéM KOpPHEeBOe
JlaBjieHre, U WCI0/Ib3yeT [apoBYH0 [Jisi pacTeHusi SHeprur0 - sHepruto CojHua. DTUM OH
BbITOZIHO OT/IMUAeTCsl OT KOPHEBOT'O [laB/eHUs], UCTIO/Ib3YIOLero SHePrui0 [IbIXaHHsl paCTeHU.
KoHIleBble gBUTATE/M B3aMMOCBSI3aHbl M 00€CTeurBaloOT HelpephIBHBIN BOCXOASIIUN TOK BOJbI
0 COCy/iaM KCHJIeMbl K UCTapsIOIIMM MTOBEPXHOCTSIM K/IeTOK JIUCTa.

3HaueHWe TpPaHCIUpPALMK 3aK/I4yaeTcs U B TOM, UTO MCIapeHue BOJAbl TOHW)KaeT
TemriepaTypy J/MCTa Y 3allyilaeT ero OT TIeperpeBa. 3a CYeT TpPaHCOMpALMA CO3/aeTcs
HEKOTOpasi HeJIOHACKII[eHHOCTb KIeTOK BO/IOM, UTO obecrieurBaeT ONTHMa/bHble YCIOBUS [I/IsT
TIPOLIECCOB JKU3HE/IesATeIbHOCTH, TJIOZJOHOLLIEHNsI U CO3PeBaHusI TI0/I0B.

OpHoli W3 BaKHEUIIMX XapaKTePUCTUK TpoIiecca sBJ/ISETCS  UHMEHCUBHOCMb
mpaHcnupayuu - KOJIMYeCTBO BO/bl, UCTIapsieMOe pacTeHUeM C eJMHULbI JIUCTOBOM TTOBEPXHOCTH
B eJJUHULy BpeMeHU. []/is1 ce/ibCKOXO035IMCTBEHHBIX pPaCTeHUM yMepeHHON 30Hbl MHTeHCUBHOCTh
TpaHCUpanuu cocTtasnset gHem 150-2500 Mr/(am>-u), HOubIO - 10-200 Mr/(am°-u).

4 TIOPSIIOK ITIPOBEJEHUA ITIOBTOPHOM
IMMPOMEXYTOYHOHN ATTECTAIIVN

dopma NpOMeKyTOYHOM aTTecTalyy 10 JUCLIUIIMHE 3a4eT U 5K3aMeH

[ToBTOpHAs MPOMEXXYTOYHasl aTTeCTalysl 10 AUCLIMIIMHE TPOBOJIUTCS C UCTIOIb30BaHUEM
3afIlaHuUM 71 OLleHKH C)OPMUPOBAHHOCTH KOMTIIeTeHLIMi Ha 6a30BOM YpOBHE T10 BCEM MOZYJISIM,
BXOJMAIIMM B CTPYKTYPY [AUCLMIUIMHBI 3a CeMecTp, [0 MTOraM KOTOPOro CTYZeHT HuMeeT
aKaZleMHU4eCcKyo 3a/l0/KeHHOCTb B (pOpMe KOMITbIOTePHOTO TeCTUPOBaHUS.



Tab6mmna 4 — Kpurepun orjeHKH copMHUPOBAHHOCTH KOMIIeTeHIU T

Kog v HaMeHOBaHUe WHAWKATOpa
JOCTH)KEeHUST KOMITeTeHLIU
(4acTy KOMIIeTeHIUK)

KpuTtepuu olieHrBaHust chOpMUPOBAHHOCTH
KOMIEeTeHLUM (4aCTH KOMITeTEeHLIUN )

Ha 6a30BOM ypoBHe

COOTBETCTBYET OLIEHKE «y0BJIeTBOPUTE/ILHO»
50-64% oT MakcuMabHOro basia

OIIK-1.Crioco6eH peliaTh TUTIOBBIE 3a/jauu
npogeCCUOHAIBHOM [ieaTe/IbHOCTU Ha OCHOBe
3HaHMM OCHOBHBIX 3aKOHOB MaTeMaTU4eCKHX,
eCTeCTBeHHOHAYUHbIX U
o61erpodeccroHanbHBIX AUCLUITIVH C
NpYMeHeHreM UH()OPMaLMOHHO-
KOMMYHMKALIMOHHBIX TE€XHOJIOTUH;
OIIK-5.Crnioco6eH K yuaCTHIO B TIPOBeIEHUHN
3KCIIepUMeHTa/IbHbIX UCC/IeJ0BaHUM B
npogeCCUOHAIBHON [ieaTe/IbHOCTU

N-1. Vcrionb3yeT Kiaccuyeckue u
COBpeMeHHbIe MeTO/bl UCC/IeJOBaHus B
arpOHOMUU — ITPOBOJUT OL|€HKY
®13M0I0rMYeCcKOro COCTOSIHUSI paCTeHUI

['oTOB K KOoIepaLuu C KoJijieraMu; He COBCeM
TBEpP/IO B/ajleeT MaTepuajioM, TpPU OTBeTax
JI0TlyCKaeT MaJIOCyILleCTBEeHHbIE MOTPeLIHOCTH
B aHa/IM3e pe3y/bTaTOB, HETOYHYIO
apryMeHTaL[I0 IPUMeHeHHUs 3aKOHOB
eCTeCTBeHHOHAYYHbIX JAUCLIATIIVH.

OIIK-5.

N[-2 ITox pyKOBOACTBOM CIleljiaancTa
Gosiee BLICOKOM KBaTM(PUKAL[KA yUaCTBYET B
TIpOBe/IeHNH SKCIIePUMEeHTa/IbHbIX
MCcyieIoBaHUM B 00/1aCTH arpOHOMUU

ITpu MpoBeIeHNH SKCIIePUMEHTATbHBIX
WCC/IeJOBaHUM T10/] PYKOBO/ICTBOM
crierfacTa 6osee BRICOKOUM KBan(UKauu
JIOTTyCKaeT OIIMOKU

OIIK-5.

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

CriocobeH MpUMEHSITh K/IJaCCUUeCKHUe U
COBpeMeHHbIe MeTO/Ibl UCC/Ie/I0BaHUs C
HapylleH’eM MeTOAUKHU
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