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ITacmopt
(oH/1a OLIEHOUHBIX CPEACTB
Haripas/ieHue 1oArotosku: 35.03.04.-ArpoHomus
HOucrtpnmza: Pu3nonorus u OMOXUMUS paCTeHUH

HavMeHOBaHMe OLIeHOUHBIX CPe/ICTB
No Kontposnpyemesie KonTtponvpyemsie TIpyTHe OLieHOUHbIE CPe/iCTBa
i JUJAKTUUeCKUe eJUHULIbI | KOMIeTeHUMH (Wu TecTsl,
WX YaCTH) KOJI-BO
- BUJ KOJI-BOU
3a/laHu
KreTka - Kak CTpYKTYpHast 3augura 10
1 YHKI[MOHATbHAs OIK-1 nabopaTopHBIX
1 |eguHMIIa PACTUTE/ILHOTO 20 paboTt
opraHusma. Konnoksuym. 12
TectupoBaHue
DOTOCHHTE3 — KaK OCHOBA 3ammra 10
) [IPOIYKIIMOHHOTO OIIK-5 20 nabopaTopHbIX
[poiiecca. pabor.
TectupoBaHue.
bIXaHWe pacTeHUHN. 3aryra 8
OLTK-5 nabopaTopHBIX
3 20 pabor.
TecTtupoBanue.
KosnokBuym 10
BonHbll 00MeH y 3ammra 5
pactenui. [lornouieHuve nabopaTopHBIX
BO/Ibl DACTEHUEM. pabor.
[TpaHcrnivpanus u eé OTIK-5 Perenve 3azau. 12
4  |peryavpoBaHuUe. 20 TectrpoBaHue.
O PeKTUBHOCTD KosiokBruym
VICT10J/Ib30BaHus BOJIbI
Ce/IbCKOX035IMCTBEHHBIMHU
KYy/IbTYPaMH.
KopHeBoe nuraHue 3aiura 7
[DacTeHUN. nabopaTopHBIX
c OITK-5 50 pabor,
KowmmsroTepHoe
TeCTUPOBaHUe. 8
KosokBuym 15
PocT 1 pa3BuTtHe OIIK -1 3aiura 10
6 |pacreHuii. PocT u ero OIIK-5 20 nabopaTopHBIX
peryasius. pabor.




Pemtenue 3amau 2

Pa3BuTHe pacTeHU U HaMBY/I.3a/jaHKe.

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

A faniraiuys v TecTtupoBanue

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

OCHOBBI (HOPMHUDPOBAHUS

oXxast
Bcero: 210 155

1 OILIEHOYHBLIE MATEPHUAJIbI, HEOBXOJUMBIE /IAOIEHKNU 3HAHUIA,

YMEHUII W HABBIKOB JIEAATEJIbHOCTHUB IIPOIIECCE

MVICIIATL/TUHBI

OCBOEHUA

Mopynn 1.KneTka - Kak CTPYKTYPHas ¥ QYHKIIMOHa/IbHAsA eIMHULIA DACTUTEIbHOr0 OpraHu3Ma.
Ta6mna 1 — dopMupyembie KOMIETEHLIUN

Kog 1 HaumeHOBaHMe KoMIleTeHLIMM | Koz v HaiMeHOBaHUe UHAMKATOpa OneHOYHBIE
JOCTH)KeHUs] KOMITeTeHLIUU Marepuasbl U
(4acTy KOMIeTeHI1H) CpejiCTBa
OIIK-1. CrniocobeH pewats | U/-1 [IpoBOAUTIMATHOCTUKY 3awumra
TUIIOBbIE 3a/lauy | MOBPEXAEHUs] PAaCTUTE/IbHOW TKaHU nabopaTopHbIX
Npo(eCCUOHAILHOW  J1eATe/IbHOCTH | 110 YBeUUeHUIO ee IIPOHULIaeMOCTH. pabot
Ha OCHOBe 3HaHWW OCHOBHBIX | Onpesesnsier JKU3HEeCrocobHocTh | TecTrpoBaHue.
3aKOHOB MaTeMaThUYeCKHX, | CeMsH o oKpalvBaHuio | KonnokBuym.
eCTeCTBeHHOHAayUHbIX Y | LIUTOI/Ia3MBl.
ob1enpodeccuoHaTbHBIX
JUACLIUTIIUH C TpYMeHeHreM
VH(OpMaLMOHHO-
KOMMYHHKAI[MOHHBIX T€XHOJIOTHH;
Mopynb 2.D0TOCUHTE3 — KaK OCHOBA MPOAYKLIMOHHOTI'O MpoLiecca
Tab6smna 2 — dopMupyembie KOMIETEHI[UH
N-1.13yuyaet XUMUUeCcKue | 3alura
CBOMCTBA ITUCMEHTOB JIUCTA nabopaTOpHBIX
[TpoBOAUT KO/IMUECTBEHHOE pabor
OIIK-5.Crioco6en K yuacTiio B orpeiesieHre xjaopodusuia u KowmrnbrorepHoe
KapOTHHA B TKaHX TeCTUPOBaHUe
MPOBEJIEHUM SKCITePUMEHTAIbHBIX .
. CebCKOXO35IMCTBEHHBIX U
VICC/IeIOBaHUU B
. JIeKOPATUBHBIX KY/IbTYD
npodeccroHaIbHOM /1eATeTbHOCTH
N 1-2.0mnpepensseT MHTEHCUBHOCTh | 3alljdTa
Y IPOAYKTHBHOCThL (POTOCUHTE3a nabopaTOpHBIX
Pa3/INYHBIX CeTbCKOXO3SIMCTBEHHBIX | paboT
Ky/JbTyp. IIpOBOAUT KOHTPO/IB 3a Kosnnoksruym

(hopMHpOBaHNEM ypO>Kasi.




Mopayas 3. [pixaHue pacTeHUMN.

Tabmna 3 — ®opmupyembie KOMITETEHL[UH

N I-1. Vicnonb3yeT KiacCuyeckue U | 3aliura
COBpeMeHHbIe MeTO/|bI nabopaTopHbIX
VICC/IeJ0BaHUs B arPOHOMMUU. pabot
OmnpegensieT UHTEHCUBHOCTD TecTrpoBaHue

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

NPOBeJIeHUU SKCIepYMeHTa/IbHbIX .

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

rpoecCHOHa/ILHOM [lesATeTbHOCTH
TKaHSX NIPOPacTaroLuX CeMsH
M /1-2. OueHrBaet - (hOTOCUHTE3 U Konnoksuym.
JpIXaHue, Kak OCHOBa
NIPOAYKLIMOHHOTO IIpoLiecca.

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

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

OIIK-5.Crioco6eH K yuacCTHIO B
TIPOBeJIeHUM IKCIIepUMEHTA/TbHBIX
1cC/ie/JoBaHUH B
npogeCcCMOHa/ILHOM JesiTeTbHOCTU

WCC/IeJOBaHUM B 00/1aCTH
arpoHomuu - Oripefiensiet
VHTEHCUBHOCTb TPaHCIMpaluy U
OTHOCHTEJIbHYIO TPAaHCIUPALUIO C
MOMOLLIBI0 TEXHUUECKUX BEeCOB.

N/I-2.-OtieHnBaeT BOJHBIN 00MeH

Pemrenne 3anau

pacTeHuH. Kosnnoksuym
Mopayab 5.KopHeBoe MUTaHUe PaCTeHUN.
Ta6smna 5 — DopMupyeMbie KOMIETEHI[UH
N[-1- Ncnonb3yeT Kiaccuyeckue U | 3alura
COBpeMeHHbIe MeTOo/[bI | TabopaTOPHBIX
WCCNeJOBaHUsI B  arpoHOMUHM - | pabor
OIIK-5.Crioco6eH K yJacTHIO B OoCBauBaeT MeTOJ, UCKYCCTBeHHBIX | KoMrbroTepHOe
MIPOBEJIeHUH SKCIIePUMEHTA/IbHBIX KY/IbTYP. TeCTUPOBaHUe
1CC/ie/JoBaHu B
npoceccuoHanbHOM flesitennbHOCTU | VIJTI-2. OmipepiesnisieT 30/1bHbIE 3aura
3J1EMEHTBI PaCTeHUH Y TIPOBOJUT nabopaTopHBIX
BU3Ya/bHYIO JUaTHOCTUKY pabor.
TIPU3HAKOB T'OJIOZIAHUS PAaCTEeHUH. Konnoksnym

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




Tabmna 6 — dopmupyembie KOMITETEHL[UH

OIIK-1. CriocobeH pemiatb
THUTIOBbIE 33/]au
ripodecCMOHa/IbLHOM JiesiTeTbHOCTU
Ha OCHOBE 3HaHWI OCHOBHBIX
3aKOHOB MaTeMaTHUeCKuX,
eCTeCTBeHHOHAYUYHbIX U
o61ernpoheccuoHaTbHBIX
JUCLIUIJIMH C IpUMeHeHreM
VH(OpMaLMOHHO-
KOMMYHHUKAI[UOHHBIX T€XHOJIOTHH;
OIIK-5. Crioco6eH K yuacTuio B
TIPOBE/IEHUH IKCIIePUMEeHTaTbHBIX
1CC/IeJOBaHMI B
ripodecCcOHa/IbLHOM JiesiTeTbHOCTU

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

3awumra
nabopaTopHbIX paboT.
PerieHue 3agau

Mopayab 7.AfganTanusi U yCTOMUMBOCTb.

PU3M0I0rMUYeCKHe OCHOBLI CbODMI/IDOBaHI/IH YDPOXas

Tab6mmna 7 — ®opMupyembie KOMIETEHLIUN

OIIK-1.Cnioco6eH pemiaTh TumoBbie | U/I-1. Vicrionb3yet 3auura
3a/jau¥ NpodeccroHanbHOM K/lacCUUecKre U COBpeMeHHbIe WNupauBuayanbHOro
JlesiTe/IbHOCTU Ha OCHOBE 3HaHUI MeTO/Ibl UCC/IeIOBaHus B 3a/jaHus
OCHOBHBIX 3aKOHOB arpoOHOMUU — TTPOBO/JIUT OLIEHKY
MaTeMaTUUecKuXx, BeCeHHero COCTOSIHUS 03UMBbIX
ecTeCTBeHHOHAYUHBIX U KY/IbTYD

o61ernpoheccoHaTbHBIX

JUCLIUIIMH C IPUMeHeHreM

MH(pOPMaLMOHHO-

KOMMYHMKAL[MOHHBIX TeXHOJIOT1ij;

OIIK-5.Crioco6eH K y4acTHio B

TIPOBE/IEHUH IKCIIepUMeHTaTbHbIX

1cC/le/JoBaHUH B

npogecCMOHa/IbLHOM JesiTeTbHOCTU

Mopynb 8.Pa3BuTHe pacTeHU U (JOPMUPOBAHKE YPOXKasl.

Tab6smna 8 — opMupyembie KOMIETEHIIUH

OIIK-1.Crioco6en pemmatsh Tunossle | M/I-1. ObcyxaeHve TectupoBaHue
3a/lauu TIpodeccuoHabHOU (usmronoruuecknxocobeHHocrelt | CeMyuHap

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

MPO/IYKLIMOHHOT O TIpoliecca
OCHOBHBIX
Ce/IbCKOXO03SUCTBeHHBIX

KYJIbTYP




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

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

Opra”Husmad

Bomnpocsl Asist 00CyKAeHNs IPH 3aIUTe J1a00paTopHbBIX padoT:

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

. JTanbl pa3BUTHS PU3HOTIOTUN U OMOXUMUM PACTeHUN KaK HayKH.

. CBs13b (pU3MOIOTHUN pPaCTeHUM C JPYTUMH JUCLIUTITMHAMHU.

. 3agaun (pU3MONOTHMY PaCTeHUM Ha COBPeMEeHHOM JTarle.

®DU3NKO-XUMUYeCKHe OCHOBbI SHEPTeTUKU PACTUTETHbHOM KIIeTKH.

. CTpyKTypHast OpraHu3aLysi paCTUTe/TbHOU K/IeTKH.

. ®yHKIMOHAMbHAs OpraHU3alysl paCTUTeTbHOU KITIeTKH.

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

© N U A WN

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

Bomnpocs! /151 KO/JIOKBUYMaA:

1. CrpykrypHags ¥ (yHKLMOHa/AbHAasi OpraHu3alysi pacTUTeNbHOW K/eTKU. [IpuHuun
KOMITapTMEHTAllud — OCHOBA OCYIIEeCTB/IeHUs (U3NOJIOTHUECKMX U OMOXUMHUECKHX
TIPOLIeCCOoB.

2. KnerouHnoe sigpo. CTpykTypa, (yHKuud. CTpoeHue XpoMocoMm. [IpvHLMMBI XpaHeHUs
HacnecTBeHHOW uWHGpopManuu. KrertouHas cTeHKa. XHWMWUECKHWN COCTaB, CTPYKTYpa,
GyHKUMN. MeXKIeTHUKY.

3. Lutorasama. XWMWYeCKUd COCTaB, CTPYKTYypa, CBOWCTBa.MeMOpaHbl, UX CTpPOeHHe U
¢byskuyu. [lna3manemma u ToHoryiactT. CBOMCTBa criel[uUIecKUX MeMOpaHHBIX CUCTEM.

4. Bakyosb KneTku, (husronoruveckas pojb. CocTaB KJI€TOYHOTO COKa. DH/IOM/Ia3MaTUUeCKui
PeTHKY/IOM KJ/IeTKH, ero Turbl U QyHKUuu.Prubocombl. CTpoenuve, ¢yHKUMU. [1oMCcOMBI.
Pr60CcoMBI X/1I0pOIJIaCTOB U MUTOXOH/IPHIA.

5. XapakTepucTHKa KOJ/JIOWJHBIX cucTeM. IIpoTornnasma ee cBoiicTBa, 3HaueHHe. KieTka Kak
L[e/IOCTHasi OTKpbITasi cUcTeMa. ['omeocTas, ero 3HaueHuWe /i1 (YHKLMOHHPOBAHUS
Ouosornueckoit cucremsl. Anioriact. ITopel, miasmozgecmbl. CHUMIUIACT.

6. Hykneorugsl u HykaeunHoBble KUCIOTHL. Crpyktypa [JHK, MPHK u TPHK. ®yHkiuu
HYK/IEMHOBBIX KHUC/IOT. JIoKanm3auusi B KjeTKe. AMMHOKHC/IOTBI, TeNTHABL, Oesku.
Kondopmarusi  GenkoB. [leHatypanusi. V3o3/mekTpyuueckass TOYKa Kak IIOKa3arTenb
(bYHKLIMOHAIBLHOTO COCTOSTHUS K/1eTKU. PyHKIMK 6e/KoB.

7. buocunTe3 6Gesnka. CocraB 0e/lOKCMHTe3UPYIOIeid CHUCTeMbl, JIOKaau3alus TIPOLiecCoB
cuHTe3a Oenka.besikoBble KOMIIOHEHTHI K/IeTKH. VX jloKam3aiys ¥ 3HaueHue.




8.

10.

11.

12.

®epmenThl. Knaccudukarys, cBOHCTBa U MeXaHU3MbI JielCTBUSL. YpaBHeHHe Muxasnuca —
MenTeH. MynbTudepmMeHTHbIe KOMIUIEKChl. KuHeTHMKa (epMeHTaTUBHBIX IIPOLIECCOB.
Jlokanu3auys (hepMeHTOB B KJieTKe. Pery/isiiivsi akTUBHOCTH (hepMEHTOB.

3aKOHBI  pa3/[PA)KUMOCTU. Perynsius (U3N0/JIOTHYECKOTO COCTOSIHHS —PacTUTeTbHOTO
opraHu3ma. 3akajka U perapailys KakK ajbTepHaTUBHbIe COCTOSIHUS TIpU JIefCTBUU
pa3zpakuTeris.

YrneBoAbl pacTUTeNbHON KieTKu. PopMbl U JIOKaau3als B KaeTKe. BUTaMMHBI U HX
Kiaccuuvkauus. Pomb v tokanu3anusi.

duroropMoHbl, UuX Kiaaccudukauus, QusMonoruyeckas posib. MaKpo3spruueckue
coefiHeHUs KneTkH. VX cuHTe3, brnoxumuyeckue GyHKImu. [TocTymieHre v riepeiBUKeHNe
BellleCTB B KijeTKe. [IpUHLUIBI perynvpoBaHusi (U3MOJIOTUUECKUX TIPOLIeCCOB. Y POBHU
peryJisilivy: K/IeTOUHbBIN, TKaHeBbIM, OpraHu3MeHHbIN. TUITbI pery/Isiiiuu.

buosnekTpruueckue siBlieHUsl B K/eTKe, UX (DYHKI[MOHA/bHas poJib. Pa3ipa)kKUMOCTh KJIeTKHU.
Bocripusitie  pa3fpakuTesis, TIOPOTOBble DPa3JpPa)KUTENH WM CyMMAal[Usi pa3/pa’keHwUsl.
Bo30yxeHue, oppexaeHue, perapauyd. Hecrierjuduueckre oTBeTHbIE PeaKLMU KIeTKA Ha
BHEIIIHMe BO3/elCTBUs. BpeMeHHO! XOJ (PYHKLUMU KakK MOKa3aTe/b pPeaklMM pacTeHUs Ha
cTpecc.

q)OH]I[ TeCTOBbIX 3a,anm‘71 AJIA TEKYIero KOHTpoJis 3HAHHUH 10 TeMe:

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

TI0 COZIEP>KaHUIO JTUTTH/IOB

110 hopMe T171a3MOJIH3a

+110 HA/IMUUIO I1/1Ia3MOJI13a

Bbibpamb 00uH npasuibHbIll omeem

JHK B KJ/leTKe /I0Ka/IM30BaHa B
pubocomax
ruasoriasme
+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 TTOJIOCTEH KJIETOUHBIX CTEHOK

COBOKYITHOCTb ITPOTOI/IaCTOB BCEX KJIETOK, COeJMHEHHBIX IT/Ia3MOAeCMaMU



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

Me3on1a3ma - 3T0

MemOpaHa, OKpYyyKaroIliast BaKyo/Ib

KJ/IeTKa 0e3 K/IeTOUHOI CTeHKU

MemOpaHa, OKpYyKaroIIast ITpOTOIIacT

+C/I0l LIUTOTIa3Mbl, Pacrio/ioXKeHHbINH MeXXy T1a3Ma/leMMOU U TOHOTI/IaCTOM

Bbibpamb 00uH npasuibHbIl omeem

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

YMeHbILIAeTCst

He U3MeHsIeTCsl

CHayvasla yBeJIMYMBaeTCs], @ TOTOM YMeHBIIIaeTCst

Bbibpamb 00uH Npasu/ibHbIli omeem

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

M30Cc0oMa

chepocoma

arimapar ['onbpku

Bblbpamb 00uH npagu/ibHbIli omeem

Amnoniacr- 310

+COBOKYITHOCTh ME>KK/IETHUKOB 1 MeXX(PHUOPU/IISPHBIX TIOJIOCTEH K/IETOUHBIX CTEHOK
COBOKYITHOCTb IPOTOI/IaCTOB BCEX K/IETOK,COeIMHEHHBIXTIIa3MO/IeCMaMHU
COBOKYIHOCTb IPOTOI/IaCTOB ¥ MEXK(MHUOPU/IISIPHBIX ITOJIOCTel KIeTOUHBIX CTEHOK
Bbibpamb 00uH Npasu/ibHbIli omeem

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

M-PHK

T-PHK

ATD

Bblbpamb 00uH npasu/ibHbili omeem

KoMmnieKchbl HyK/IBHHOBBIX KHC/IOT C 0e/IKaMH - 3T0
+HYKJIeOTIPOTEU/IbI

thochonporenbi

TJIMKOTIPOTEN/IbI

JIUTIOTIPOTEUbI

Bblbpamb 00uH npasu/ibHbili omeem



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

+11a3MaieMma

SH/IOTI/Ia3MaTHyeCKasi CeTh

Me30I1/1a3ma

Bblbpamb 00uH npagu/ibHbIll omeem

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

HaJIMYMIO T1/1a3MOJTH3a

+OTCYTCTBHIO T/Ia3MOJIH3a

CoZiep>KaHuI0 OeKOoB

Bblbpamb 00uH npagu/ibHbIli omeem

YacTb K/I€TKH, B OCHOBHOM pery/Jupymoiias Hu30upaTelbHOe MNOCTyIUIeHHe BelleCTBB
[UTOIIa3My

TOHOT/TACT

+I1a3ManeMMa

K/IeTOUHasi CTeHKa

Me30I1/1a3ma

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

+KUPHbI

TJTFOKO3a

OenKu

Bbibpamb 00uH npasu/ibHbIl omeem

DYHKIUH BaKyo0J/IU

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

Bblbpamb 00uH npasu/ibHbili omeem

BeijecTBa, BbINO/IHAKIME B K/1eTKe 3allJUTHYI0 (MMMYHHYI0) (yHKIIHIO
ayKCHHbI

JIATNU/IBI

HYKJ/IEHHOBbIe KUC/IOThI

+0emku

Bblbpamb 00uH npasu/ibHbili omeem

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

[10 HaCTYIUIeHUs1 YTOJIKOBOr'O [1/1a3MOJ13a
+IIPOMEKYTOK BpeMeHH OT IOTPY>KeHUsI KJIeTOK B TUIIEPTOHUYeCKUU pacTBOP IU1a3MOJIMTHKA

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

A0 HACTYIUVIEHWA BOTHYTOI'O I/1a3MOJIM3d

Bblbpamb 00uH npagu/ibHbIli omeem

I1na3mogecMsl - 3T0

HHWUTH UTOI/Ia3MbI, COeJUHAIOIIME T1/1Ia3MOJIM3UPYIOIHUECA TIPOTOI/IACT C KJIeTOUHOM CTEHKOI

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

He6enkoBasi 4acThb ABYXKOMIIOHEHTHOT'0 (pepMeHTa, Onpe/e/isieT

+MexaHu3M peakLiun
JIabunbHOCTB

[ToHwKeHre SHEPTUU aKTUBALIUU
Crelii(hUuHOCTh 10 OTHOIIEHHIO K CyOcTpary

Ta6wuna 1.1 — Kpurepuu orjeHKH ¢)OpMHUPOBAHHOCTH KOMITETeHI{HI

Kopg v HaumeHOBaHME
WH/JUKATopa AOCTUKEHUS

KpuTepuu orieHrBaHus cOOPMUPOBAHHOCTH KOMIIETeHLIMH
(4acT KOMMeTeHIMN)

KOMITeTeHLIUM (YacTh Ha 6a30BOM ypOBHe Ha IOBbILLIEHHOM YPOBHE
KOMITeTEHLUH) COOTBETCTBYET OLIEHKe | COOTBETCTBYET COOTBETCTBYET OLIeHKe
«YZI0BJIETBOPUTETBHO OLIeHKe «OTJTAYHO»
50-64% ot «XOpOIIO» 86-100% ot
MakCHMabHOro basia 65-85% oT MaKCHMaJIbHOro Oasia
MaKCUMa/IbHOT'O
Oana
OIIK-1.Criocobeu YMeeT WUCIIONMb30BaTh | YMeeT YMeeT UCHoO/Ib30BaTh
pellaTh TUTOBbBIE 3a/laud | UH(OpPMaALIUIO, He | UCII0JIb30BaTh HMH(OopMaLHIo,
ripogeccOHa/IbLHOM COBCEM TBep/0 | MH(OpMaLHIO, criocobeH
JlesITeJIbHOCTU Ha OCHOBE | B/IaJileeT MaTepuasioM, | ro CYLL[eCTBY | pacro3HaBaTh T10




3HAaHUM OCHOBHBIX pu OTBeTax | OTBeyaeT Ha | Mop(0oIOTHUUeCKUM
3aKOHOB JloIyCKaeT NI0CTaB/IeHHBIe Mpy3HaKaM Haubosiee
MaTemMaTUYeCKUX, MaJIoCyLeCTBeHHbIe LieJi, C | pacripoCTpaHeHHble B
eCTeCTBEHHOHAYYHbIX U | [TOrPeIIHOCTH B | HEOOJIBIIIMMU pervoHe
ob1merpoeccOHaNBHBIX | aHa/MM3e pPe3y/bTaToB, | MOTPELIHOCTSIMUA | AUKOPACTYIIHe
JVICLIATIJIUH C HETOYHYIO y3jiaraeT pacTeHust U
TIpUMeHeHHeM aprymeHTaLo yueOHbIH Ce/IbCKOXO0351CTBEHHbIE
MH(}OpMaLMOHHO- TIPUMEHEHUs] 3aKOHOB | MaTepuarl, B | KY/IbTYp, JIOTUYECKU U
KOMMYHUKaLMOHHbIX eCTeCTBeHHOHAYYHbIX | OTBeTe CTPOMHO y3jiaraeT
TEeXHOJIOTUH; JUCLIUILIVH, JIOTTyCKaeT TeopeTUUeCKum

NA-1. IlpoBoaut WUCTIBITHIBAET HebosIbIIHe MaTepuarl, YCIIeLIHO
[IAarHOCTUKY 3aTpyJHEeHUs Tpu | TIpo0eJIBl, He | IpUMeHsIeT
TIOBPEX/IEeHUSs odopmiieHHH VCKa)KaroLue TeopeTUUeCKre 3HaHUS
pacTUTeTbHOM TKAHU 10 | BBIBOJIOB. ero cofepkaHusl. | K 0600111eH1I0
YBeJIMYEHUIO ee TOTyYeHHBIX
TIPOHULIAEMOCTH. pe3y/nbTaToB U
Ornpepensier 0()OpMJIEHHIO BBIBO/IOB.
JKU3HeCTI0COOHOCTh

CeMsiH T10 OKpallIMBaHUIO

LIUTOI/Ia3MBl.

Mopynb 2 - PoTOCHHTE3 — KAaK 0CHOBA NPOAYKIIMOHHOIO NpoLecca

Bonpockl Aisi 00CyKAeHNsl IPH 3alUTe J1a00paTopHbIX padoT:

1 IlnanetapHoe 3HaueHHe (POTOCUHTE3A.

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

3. [NocnepoBarenbHOCTL BoccTaHoBAeHUs: COz B mipoLjecce OTOCUHTE3 a, TePBUYHbIE TPOAYKTHI
dboTocuHTE3a

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

5. BelpaiyBaHue pacTeHU B MCKYCCTBeHHOM KiiiMarte. CBETOKY/IbTypa pacCTeHU!

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

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

Bonipocsl /151 KO/UTIOKBHYMa:
1. [TnaHeTapHoe 3HaueHHe GoTocHuHTe3a. POTOCHHTE3 KaK OCHOBA OM03HepreTUKU. Pu3mKo-
XUMUUeCKasi CYIIIHOCTb poTOCUHTe3a. ['/1aBHbIe 3Tarbl pa3BUTHS TIPe/|CTaBIeHUN 0
¢doTocuHTe3E.
2.. [IurMeHTHI XJI0POIJIACTOB, UX XUMUUECKasi TPUPO/ia U ONTUUYeCKUe CBOMCTBA.
3. CgetoBasi ¢aza (orocuHTe3a. OpraHusanus U (yHKLMOHUPOBAHWE MUTMEHTHBIX CHCTEM.
[{uknuueckoe 1 HeLMK/IMUeckoe otodochopuivpoBaHue.
4. Metabomusm yrieposa Tipu  dotocuHTe3e (TemHOBasi (a3za). BoccraHoBUTEeNBHBIN
neHTo30(ocdaTHbi LMK (Uuka KanbBuHa). OcobenHoctu dorocunTe3a y C-3 U C-4 pacTeHUIA.




doTocuHTe3 10 TUMY TONACTAHKOBBIX (CAM-metabomusm). doToabixaHue U MeTaboIM3M
TJIMKOJIEBOU KUC/IOTHI.
5. 3aBucuMOCTh (DOTOCHHTE3a OT BHYTPEHHUX U BHellIHUX (PakTopoB. KoMrieHcal[MoHHbIe TOUKH,
BO3MOJKHbIe TyTHM HCIO/b30BaHMSI B CeJeKLIMOHHOM Iporjecce, (OTOCHHTE3 KaK OCHOBA
MPOJYKTUBHOCTA C/X pacTeHUdl. Bo3MOXXHble TMyTH TOBbIIIeHUs (DOTOCUHTETHUYECKON
aKTUBHOCTH C/X KY/bTYP.
6.CooTHOIIEHHe MeXX[y CKOPOCTbI0 aCCUMWJISILIMUA YIJIEKUC/IOTbl U aKTUBHOCTBIO OTZE/IbHbBIX
3BeHbeB (hoTocuHTe3a. VIHTeHCHBHOCTE (hOTOCHHTe3a U 0birjast 6roioruueckasi MpoAYyKTUBHOCTh
pacTUTeTbHBIX OPraHrM3MOB. Perynsius oTocHTe3a Ha ypOBHE OpraHa U LieJIor0 pacTeHMUs.
7.IloceBbl M HacaKAeHHs1 KaK (OTOCHMHTe3UpymoliMe cucTeMbl. [lapameTpbl  OLIEHKH
¢uTOLeHO30B: (POTOCHHTETUUECKUI MOTeHLMasl, YUCTasi MPOJAYKTUBHOCTb (POTOCHMHTE3a, UHJEKC
miuctoBod  moBepxHoctH,  KIII  doTocuHTe3a, Owonoruueckass U XO3SIMCTBEHHas
MPOAYKTUBHOCTb.
8.BiusiHMe TYCTOTBI CTOSIHUSI PaCTeHUW W CTPYKTYPhI TOCEeBa, 0COOEHHOCTH PpacriOOXKeHUs
JUCTBEB B TIPOCTPAHCTBe, yJ0OpeHWi U OpOlleHUs Ha HHepreTuyeckyro 3(hdeKTHBHOCTH
arpo(UTOLeHO30B.

9.Mcnonb30BaHue Moka3aTtesei hOTOCUHTeTUUeCKOU /iesITe/IbHOCTH TIPU MPOrpaMMUPOBaHUU

ypoxKasi.
10.CBeTOKy/IbTypa TMpH BbIpAllIUBAaHHUM CeJIbCKOXO3SMCTBEHHBIX pacTeHWW. BripaijuBaHue
pacTeHuii 6e3 ecTeCTBEHHOTO 00JTyueHusl.
11.BsusiHMe WCKYCCTBEHHOTO OOJIydeHUs] Ha aHaTOMO-(M3UOJIOTUYECKYI0 XapaKTePUCTUKY
pacTeHU. BrIpaiBaHue pacTeHUH IPY [JOTIOTHUTETEHOM 00J/TyueHNH.
12.TeopeTyeckie OCHOBbI M TMpakTHUeCKWe TIpPUEMbl CO3/[jaHHs ITIOCEBOB  BBICOKOU
MPOAYKTUBHOCTH.
13.KI1I ®AP: da3oBbIii 1 OMOIOTHUECKUH, UX OTIpeZie/ieHHe.
14. ®oTocuHTE3 Y 0OMEH BeIeCTB B paCTUTETbHOU K/IeTKe
15.®oToMeTpruecKre mapaMeTpbl IOCEBOB BbICOKOW MTPOAYKTUBHOCTH.

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

Bbibpamb 00uH Npasu/ibHbIli omeem

B ocHoBe oTOCHHTE3a JIE)KMT MPOLECC MPeBpaIeHus

SHEepPruM CBeTa B SHEPTHI0 HeOPraHUYeCKHUX COeIMHeHUN

+5HEepruM CBeTa B SHEPrHI0 OpraHUUeCKUX COeUHEeHUM

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

SHEepruM OpraHu4yecKux Coe/IMHeHNH B SHePTrUi0 HeOpraHMUeCKUx CoeJMHeHn!

Bblbpamb 00uH npasu/ibHbili omeem

IIurMeHTHaAs CHCTEMa XJIOPOIIACTOB BBICIIUX PAaCcTeHHI Mpe/CTaB/IeHa
xJI0poduIIaMu

XJI0po(UI/IaMU Y KAPOTUHOUIaMU

+xJ10podusIaMu ¥ aHTOITMAHAMH

xjiopoduinaMy ¥ PUKOOUITMHAMHU

Bblbpamb 00uH npasu/ibHbili omeem
I'uapodobHbBIe CBOICTBA M0OJIEKY/IBI X/I0pPO(U/I/Ia 00yC/I0B/IEHBI



NOP(PUPHUHOBBIM KOJIBLIOM
+ocTtaTkoM ¢uTosia

CUCTEeMOH KOHBIOTHPOBaHHbIX CBSI3eH
MeTa/JIOpPraHu4eCKO! CBSI3bI0

Bblbpamb 00uH npagu/ibHbili omeem

ITepBoii ¢ BOCX0/J0M COJTHLIA HAYMHAETCHA PeaKijus
+doTonMm3a Bobl

¢dukcarmm CO»

00pa3oBaHUs TJTFOKO3bI

CHHTe3a Kpaxmasa

Bbibpamb 00uH npasuibHbIli omeem
HenocpeacTBeHHBIM HCTOYHHKOM YHEPruM /jisi oopa3oBanus AT® ciyxar
+3/IeKTPOHBI

(hepMeHTBI

XJIOpOUIIT

BOZIa

Bbibpamb 00uH npasuibHbIli omeem

ITpu doTocunTe3e BoenseTcs 02 B mpowecce
+doToMm3a BoibI

cuHTesa ATD

BoccraHoBienust HAJI®

BoccraHoB/ieHus CO2

Bblbpamb 00uH npagu/ibHbIli omeem

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

BbiziesieHus1 O
OKHCJTUTeTLHOT0/1eKapOOKCUTMPOBAaHUSTIMPOBUHOTPATHOM KUCTIOTHI

Bblbpamb 00uH npagu/ibHbIli omeem

OnTumanbHoe Ajisi poToCcHHTe3a HachIleHHne TKaHu Bo/oi (% )
+50-70

70-80

90-95

100

Bbibpamb 00uH npasubHbIl omeem

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

1-2

1-5

5-10

+20-30



Bbibpamb 00uH Npasu/ibHbIli omeem

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

+1 1 2 pyHKUMM

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

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

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

Bbibpamb 00uH npasuibHbIli omeem

OnTUMa/NbHBIA JINCTOBOM HHJAEKC ISl OO/IBIIMHCTBA Ce/TbCKOX035IHCTBEHHBIXKY/IBTYP
yMepeHHOI 30HbI

1-2

+3-5

6-10

12-18

Bbibpamb 00uH npasu/ibHbIl omeem

ITponecc mpeoGpa3oBaHNs CBETOBOM YHePruy B XMMHYECKYH OCYIIeCTBJISIeTCS
+1poayLieHTaMu

pezyLieHTamMu

KOHCYMeHTaMH

BCEMH yuaCTHUKaMH OMOLjeHO03a

Bblbpamb 00uH npasu/ibHbili omeem

OHepreTnyeckue 3aTparbl HAa 00pa3oBaHue 1 M0/1eKY/IbI IJIFOKO03bI COCTAB/IAIOT
3ATOu2HA JPH

15AT®u 10 HAJPH

+18 AT® v 12HAJ®H

24 AT® u 18BHAI®H

Bbibpamb 00uH npasubHbIl omeem

Hau0onbmmmM acCMMUISIMOHHBIM YHC/IOM XapaKTepPHU3yIOTCSA
+0/1e1HO-3€71eHbIE

JKeTO-3eJIeHbIe

3e/ieHbIe



Te€MHO-3e/IeHbIe JIMCThsA

Bbibpamb 00uH npasuibHbIl omeem

OnTuManbHas TeMreparypa AJjisi JoToCHHTe3a pacTeHH yMepeHHOM 30HbI

10°-15°
15°-20°
+20°-25°
30°-40°

Bblbpamb 00uH npagu/ibHbill omeem
KI1[I poTocuHTE3a BHICOKONIPOAYKTHBHBIX I10CEBOB

0,5-1,5
+3-5

10-12
cBhbiie 20%

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

( MrCO2/am?u)
1-3

+10-20

30-50

60-80

Bblbpamb 00uH npagu/ibHbIli omeem

IToBBICMTH HHTEHCHBHOCTH d)OTOCHHTEEla MO>XHO

YBEe/IMUUB COJlep>KaHue KUCI0OpOoa B BO3Ayxe
+TI0BBICHB OCBeI|eHHOCTb
YaCTUYHO TO/ipe3aB KOPHU Y pacTeHU

3dT€HUB PaCTEHUA

Bbibpamb 00uH npasu/ibHbIl omeem

O6b1uno Habmoaembiin 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
JOCTHDKEHUS
KOMIIeTeHL[U1
(uactn
KOMITEeTEHLIVN)

Kputepuu olieHMBaHHs cOPMUPOBAHHOCTH KOMITeTEHLIUN

(4acTH KOMITETEHI|UH )

Ha 6a30BOM ypOBHe

Ha MOBBILIEHHOM YPOBHe

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

COOTBETCTBYeT COOTBETCTBYET
OLIeHKe «XOPOIII0» OLIeHKEe «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
JesITeIbHOCTH
na-i. N3yuaet
XUMUUeCKUe
CBOMCTBA
MUTMEeHTOB JIUCTa
IIpoBogut
KOJIMUeCTBEHHOe
orpejiesieHre
xnopodwunia u
KapOTHHA B TKaHX
Ce/IbCKOXO035IMCTBEH
HBIX U
JeKOPaTHUBHBIX
KY/bTYP.

NA-2. Onpepnensiet
VHTEHCUBHOCTb U
MIPOAYKTUBHOCTh
dboTocuHTE3a
Pa3IUUHBIX
CebCKOX035ICTBEH
HBIX KYJIBTYP.
IIpoBogut
KOHTDOJIb 3a
(hopmupoBaHuEM
ypoXKast

['oTtoB K Koomepanuu C
KOJI/leraM; He COBCEeM
TBEp/i0 B/aJieeT
MaTepHasoM, rnpu
OTBeTax JIOTTyCKaeT
MaJioCyIlleCTBeHHbIe
TIOTPeIITHOCTA B aHaju3e
pe3ysbTaToOB, HETOUHYHO
apryMeHTaL1io
TIPUMeHeHUsI 3aKOHOB
eCTeCTBeHHOHayUYHbIX
OUCLIUIUIMH, HWCIBITHIBAET
3aTpyHeHUs npu
o¢opM/IeHHH BBIBOIOB.

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

yueOHbIN
B OTBeTe

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

l'otoB K
Kooreparuu C
KOJIeramu, pabotre
B KOJIJIEKTHBE,
criocobeH
pacrio3HaBaTb  TI0
MOpP§0/I0rUueCcKuM
NpU3HaKaM
Haubosiee
pacrpocTpaHeHHbI
€ B  peruoHax
JTUKOpaCTYIIe
pacTeHuUs U
CenMbCKOX035I1CTBe
HHbIe  KYJBTYDHI,
OLIEHUBATh 175
(dbusmonornueckoe

COCTOSIHUE;

Mopayab 3 - IbixaHHe pacTeHuu

BOl'[pOCbI A OGCY)K].'[EHI/IH IPpH 3a1uTe ﬂaﬁopaTopme pa60T:

O N O Ul WDN

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

. ®U31010rMYecKoe 3HaueH1ue AbIXaHUA paCTEHHﬁ.

. IbIXaHe KakK 3/IeMeHT MPOAYKL[MOHHOTO TIpoLjecca.
. MeTtoppl onpeiesieHrsi ”AHTEHCUBHOCTHU [IbIXaHUSI U [IbIXaTe/IbHOT0 KO3(PduieHTa.
. 3aBUCHUMOCTD JbIXaHUsI OT BHYTPEHHUX U BHEILIHUX (DaKTOPOB.

. PerynupoBaHue JbIxaHusi IpYU XpaHEeHUU MPOAYKTOB pacTeHHeBO/CTBa.




BOl'[pOCbI AJIA KO/UVIOKBUYMa:

1.

10.

MUTOXOH/IpUM, UX KOJIMUECTBO B KJ/IeTKe, pa3Mephbl, CTpoeHre, PYHKIUU. ITallbl OCHOBHOTO
MyTH bIXaHUs pacTeHui. OCOOEHHOCTU XUMH3Ma, SHePreTHKa.

3aBucumocth JIK OT KauecTBa [bIXaTelbHOrO CyOcTpaTa ¥ 00eCreueHHOCTH TKaHeH
KHCIOPOZIOM.

VHTeHCMBHOCTb AbIXaHUSI U 3aBUCUMOCTb €ro OT BHYTPEHHHX (akTOpOB. [IbIxaTe/bHBIN
ra3oobMeH Kak cjlaraemMoe poyKIIMOHHOTO TIpoLiecca.

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

buosiornueckoe OKUC/IeHHe — IbIXaHUe U OpoXKeHHe, UX OT/IMUHe OT OKUC/eHUs B HE)KUBOU
ripupo/ie. 3HaueHUe [IbIXaHUs B )KU3HU paCTeHU.

AnaspobHast ¢asza apixaHusi. XumusMm, sHepretuka. [{ukn Kpebca-XUMH3M, 3HepreTHKa.
[pixaTenbHast 371eKTPOHHO-TPAHCIIOPTHAsI LieMb.

MexaHU3M COTIPSKEHUs TPAHCIIOPTa 3JIEKTPOHOB C CUHTEe30M AT®.

AnbTepHaTUBHBIEe TyTU [JbixaHus. IleHTo3odocdaTHbi MyTh AbIXaHUSl pacTeHUM, ero
0Cc00eHHOCTH, SIHEPTeTHUeCKUH BBIXOZ,.

[TpixaHue ¥ ra3000ecreueHHOCTh TKaHel pacTeHui. PeryrpoBaHye IbIXaHUs MPU XpaHeHUH
CeMsiH U COUHOM MPOAYKLMH. [lbIxaTebHble MPOLecChl U KaueCTBO KOPMOB.

AXKTHUBHOCTb MPOLIECCOB ABIXaHHSI TIPY XPAHEHUH C/X TTPOJYKLIMU M CITIOCOOBI PeryTMpOBaHusl.
3aBUCUMOCTh AKTUBHOCTU TIPOL[ECCOB [AbIXaHWSI pacTeHUM OT COJep>KaHUsl BJIaTU.
B3aumocBsI3b NIPOL[eCCOB bIXaHusl U POTOCUHTE3A.

@oH/| TeCTOBBIX 3a[JlaHNH /I/Isl TEKyLero KOHTPOJ/IsA 3HaHUII 10 TeMe:

Bblbpamb 00uH npagu/ibHbIll omeem

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

aKTUBUPYET CUHTe3 YT7IeBOZIOB

aKTUBHUPYeT pacriaji MOHOCAXapHioB

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

Bblbpamb 00uH npagu/ibHbIll omeem

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

+CO2 u H20

HO u Oy

O2u HCO3

Bbibpamb 00uH npasubHbIl omeem

B cocTaB nUpMMHANHOBBIX AerHAPOreHa3 BX0/JUT BUTAMUH
+PP

Bi
B
Bs



Bblbpamb 00uH npagu/ibHbili omeem

HNcTrounukom 3Hepruu /i cuHTe3a AT® B MUTOXOH/PUAX AB/ISAETCA

CBeT
+IIMPOBMHOTPajiHast KUC/I0Ta
H20
COy

Bblbpamb 00uH npagu/ibHbill omeem

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

2ATO

12 ATD

30 AT®

+38 AT®

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

+cuHTe3 ATO us AIID u @y

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

Bblbpamb 00uH npagu/ibHbIli omeem

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

Hs P04

+0

HeoOX0IMMBbI BCe Tiepeurc/ieHHbIe BelljecTBa

Bblbpamb 00uH npagu/ibHbIll omeem

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

Ha BHeIITHer MeMOpaHe MUTOXOH/PUIH

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

Bblbpamb 00uH npasu/ibHbili omeem

OKHC/IEeHUH

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

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

Bblbpamb 00uH npasu/ibHbili omeem

VIHTeHCMBHOCTH ABIXaHUA ( MI/T*4 ) npopacraliux CeMAH COCTaBJ/IA€T

OHOM



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

4-6

Bblbpamb 00uH npagu/ibHbili omeem

Ob61ee Mexxy oTOCHHTE30M M JbIXaHHEM — 3TO
o0a rporiecca MPOUCXOASAT B MUTOXOH/IPUSIX

00a Tporiecca MpoUCXOST B XJIOPOIIIacTax

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

Bblbpamb 00uH npagu/ibHbIli omeem
Monekyasl JHK Haxopsarcsa B
fape

MUTOXOHJPHSIX

XJIOpOI/IacTax

+BepHO 1,2,3

Bblbpamb 00uH npagu/ibHbIli omeem

TIpaBWIBLHO MOKAa3aHO pacilel/IeHHe OPraHNYeCKHX BeleCcTB
OeJIKU- HYK/IeOTH/IbI- YTJIEKUCIIBbIN 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/bHbIll omeem

B yc/10BHSIX yNJIOTHEHHOW MOYBbI B KOPHAX HAKAIUTMBAETCSA
MIMPOBUHOTPA/IHAst KUC/IOTa

+YKCYCHBIU a/ib/Ieru]

MOJIOYHAs KUC/IOTa

Bbibpamb 00uH npasubHbIl omeem

CyTb rerepoTpo()HOro MUTAHUS COCTOUT B

cvHTe3e COOCTBEHHBIX OPraHUYeCKUX COeMHEHUN U3 HeOpPraHUYeCKHX;
noTpeb/IeHUU HeOPraHUYeCKUX COeIMHEeHUH

YPOBEeHb



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

Bbibpamb 00uH npasuibHbIl omeem

Jo/DKHO OBITH OKHC/IEHO MOJIEKY/1 I/IIOKO3bI aHa’poOHBIM IyTeM, 4TO0bI MOJIy4YHTH18
MoJiekyys1 AT

18

36

+9

27

Bbibpamb 00uH npasuibHbIli omeem

JbixaTe/1bHbIN KO3()(PHIHeHT NPopacTawIUX CeMAH MO/ [CO/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 nonnyyennu AT®D KOpHAMM B yC/10BUSX 3aTOIVIEHHs] HAKAN/IMBAKTCA
KpaxmaJl

KUCJIOPO/,

+3TUNOBBIM CITUPT

MOJIOYHAsl KUC/IOTa

Ta6smna 3.1 — Kpurepun oneHKu ¢()OpMHPOBAHHOCTH KOMIIeTEHLIUI

Kop n Kputepuu olieHuBaHusI CPOPMHUPOBAHHOCTU KOMIIETEHI[UU
HauMeHOBaHUe (4acTy KOMITeTeHLUM)
WHAUKaTopa Ha 6a30BOM ypoBHe Ha MOBBILLIEHHOM yYPOBHE
JOCTYDKeHUsT COOTBETCTBYeT OL|eHKe COOTBETCTBYeT COOTBETCTBYeT
KOMIETeHL[UU «y[I0BJIETBOPUTEIBHO» OLIeHKe «XOPOILI0» OLIeHKe «OTJTUYHO»
(vacTu 50-64% ot 65-85% ot 86-100% ot
KOMITETEHL[H) MaKCHMasbHOro Oassa MaKCHMaJIbHOT O MaKCHMaJIbHOT O
6ana 6anna
OIIK-5.Criocober k | ['oToB K 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 WCCJIe[JOBaHUH B
rpoeccroHaNIbHOMN
JesiTeIbHOCTH
N-1. Ucnionb3yet
KJlacCUuecKue 1
COBpEMEHHbIe
MeTO/IbI
WCCieJOBaHUs B
arpoHOMHUH.
Ornpegensier
WHTeHCUBHOCTb
JbIXaHUs B TKaHSX
Pa3IMUHBIX
Ce/IbCKOXO035ICTBEH
HBIX KY/IBTYP U
JIbIXaTe/TbHbINKO3 (D
(bULIMeHTB TKaHIX
TPOpacTaroIIUX
ceMsiH

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

PO/ YKLIMOHHOT O
rporiecca.

MaTepHrasnoM, npu
OTBeTax JOITyCKaeT
MaJioCyleCTBeHHbIe
MOTPELIHOCTY B aHaluse
pe3y/bTaToB, HETOUHYIO
aprymeHTaLuio
TIpUMeHeHHs 3aKOHOB
€CTeCTBEHHOHAY4YHbIX
JUCLIAI/INH, HWCHbIThIBAeT
3aTpy/AHeHUs rnpu

oopmsieHHH BBIBO/IOB.

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

HeOoJTbIIHe TTPOOeThI,

He UCKKaIoII[He ero
Cofiep>KaHusl.

B KOJIJIEKTHBE,
criocobeH
pacrio3HaBath II0
Mop(hooruuecKum
TpU3HaKaM
HauboJtee
pacrpoCcTpaHeHHbI
€ B  perdoHax
JTUKOpaCTYIIe
pacTeHus 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. ®usnosiornueckre 0CO6eHHOCTH TIOTJIO[eHUS BO/[bI PACTUTETbHOU K/IeTKOM.

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

4. Ponb TpaHCIMpanuu B )KU3HU PaCTeHUH.

5. IHTeHCUBHOCTb TpaHCOMpALUY, TPaHCIIMPALIMOHHBIA KO3()(ULIMEHT ¥ PO yKTUBHOCTh

TPaHCIMUPpalMH; 3HaUeHHe 3TUX TI0Ka3aTesier 1 METO/bI UX OIlpe/ie/IeHN .

Bonpockl A/isi KOJUIOKBHyMa:
1. Bopa — cTpoeHue, GYHKIMU, COCTOSTHUE B PaCTUTE/TBHOM KiieTKe. KieTka, Kak 0CMOTHYeCKast

cucteMa. BoziHbIN MIOTEHIMA, ero COCTaBISIOLIHE.
2. TIyTH MOCTYIUIEHUS BO/bI B PACTUTE/IbHYIO K/I€TKY. MeXaHU3Mbl y/iepKaHKsl BO/IbI B TTOUBE.

w

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

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




5. Jluct Kak opraH TpaHCOUpaluu. BHeycTbUuHas TpaHcmupaius. PaboTa yCTbUYHOTO
anmapara. Tumbl  JBWKEHUs  YCTbUIl. ~ MeToAbl  orpefesieHUs]  TPaHCIKPALUU.
TpaHcnMpalMoHHbIN KO3 OULIMEHT.

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

7. Bopnpiii OamaHc pacTeHus. BogHblii AedUIMT U ero BAMSHWE Ha BOAOOOMEH W [pyrue
(bu3moioruueckure mpoLecchl.

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

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

10. Bogneiii  6anmaHc ¢uronieHo3a. PU3MO0/OrHUeCKHe OCHOBBI OpOILeHHs. THIMBI TIOJMBA.
[TonuBHas HOpMa pacTeHUM.

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

Acconanuu 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/leJIeHHe KareIbHO - KUAKOM B/lark Ha KOHUMKAX JIMCTHEB TIPH BBICOKOM BI&XKHOCTH
BO3/yXa 3a CUEeT AeATeTbHOCTH HI)KHEr0 KOHIIEBOTO IBUTaTeJIs]

BbIJIeJIeHHe KarleleK COKa Ha TIOBEPXHOCTH cpe3a cTebJist

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

Bblbpamb 00uH npagu/ibHbIll omeem

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

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

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

B HIDKHUX JIMCTbSIX TIPH 3TOM PEe3KO HapyIIaeTCst a30THbINA 00MeH, MPOHUCXOUT OTPaB/IeHHEe KIETOK

+BO/IHBIN MMOTEHI[WA BEPXHUX ( MOJIOZIBIX ) JIMCTHEB HIXKE, UEM CTaphIX

Bblbpamb 00uH npasu/ibHbili omeem

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

+TI0/IaB/IEHUS JIbIXaHHUST

HEeXBAaTKHA MUHEPATbHOTO MTUTaHMUs

CHWKEHHUS] THTEHCUBHOCTH TPAHCIIMPALIAN

yYMEHbILIEHHsT KOJTMUECTBA CBOOOTHOM BO/IbI

Bblbpamb 00uH npasu/ibHbili omeem



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

1-3%

+12-14%

15-25%

Bblbpamb 00uH npagu/ibHbIli omeem

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

KO3 PULIMEHT 3aBsjaHus

+K03(hGUIMEHT BOI0TIOTPeO/IeH ST

OTHOCHTeJ/IbHAs TPaHCIHpaLs

WHTEHCHUBHOCTh TPaHCTIMpALUA

Bblbpamb 00uH npagu/ibHbIli omeem

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

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

BO3pacTaeT B TeueHue JHs, HOUb CHIKaeTCsl

Bblbpamb 00uH npagu/ibHbIli omeem

s paHHe# JUAarHOCTHKHU BOA000eCIeYeHHOCTH PacTeHHsA MO)KHO MCII0/Ib30BaTh
+Be/IMUMHY KOHLIEHTPAL[UK KIETOUHOTO COKa

CTPYKTYPY K/I€TOK JIMCTOBOM M/IACTUHKH

OPUEHTALIMIO JIUCTA TI0 OTHOIIEHUIO K TIOBEPXHOCTH MOYBHI

BEJIMUMHY UIHTEHCUBHOCTU TPaHCITUPAIUy

Bbibpamb 00uH npasu/ibHbIl omeem

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

1-10mr/r-u

30-50mr/r -u

+300-500Mr/r- 4

Bblbpamb 00uH npasu/ibHbili omeem

Pacrenue u3pacxopoBasio 3a Bereranuio 100m1 Boabl 1 HakomuIo 0,3Kr CyXoroBeecTBa,
MPOJJyKTHUBHOCTH TPAHCIIMPALUHM PaBHA

0,3

+3

30

300

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



yMeHbIIIeHUsI IOCTYITHOM /1151 KOPHel BJjlaru

PE3KOro CHY)KEHUS TPaHCIHMpaLn

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

Bblbpamb 00uH npagu/ibHbili omeem

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

rubbeperHa

+a0OCI[M30BOI KMCJIOThI

ayKCHHa

LUTOKWHWHA

Bblbpamb 00uH npagu/ibHbIli omeem

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

+KOHIL|EHTPAL[UI0 U OCMOTUYECKOE /IaBlIeHHe KJIeTOYHOTO COKA, BOZHBIN TOTEHLIMA/ MapeHXUMBI

JIUCThEB, COCTOSTHUE YCTHUUHOTO arrapaTa

BE/IMUMHY  KODHEBOTO  [IABJIEHWs, COCTOSTHME YCThbHUHOroOarapaTa, WHTEHCHBHOCTh

TPaHCIMpPALUH JINCTHEB

pH K/eTouHOro coka TapeHXWMbI JIUCThEB, COCTOSIHME YCTHMUUHOTO arirapaTa, BOZHBIM

TIOTEHIMa JIMCTHEB

WHTEHCHUBHOCTb TPAHCITUPALMH, KO3 UIMEHT BOOTIOTPeb/IeH s

Bblbpamb 00uH npagu/ibHbIli omeem

IIpu 3acyxe BOJHBIN Je()MIUT PacTeHHI B TeueHNe CyTOK

BO3pacTaeT C yTpa [J0 HOuu

BO3pacTaeT C yTpa /10 MOJy/IHS, CHWXKAeTCs K Beuepy U TOJTHOCThIO Ucye3aeT HOUbH0
+BO3pacTaeT C yTpa /I0 Beuepa, HOYbIO TIOJIHOCTHIO He hcye3aer

BO3pacTaeT B TeueHUe JIHsI, HOUbI) CHIKAeTCS

Bblbpamb 00uH npagu/ibHbIli omeem

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

8-5%

5-3%

+meHee 1% mipoiie/iieli yuepe3 pacTeHUe BOJbI

Bbibpamb 00uH npasuibHbIl omeem

IIpoAyKTUBHOCTh  TPAaHCHHPALHMH  CeJIbCKOXO03SIHCTBEHHBIX  KYJBTYP HW3MeHSeTCs
BIpe/enax

0,2-0,9r/n

+3-4r/n

30-40r/n

300-500r/n



Bblbpamb 00uH npasu/ibHbili omeem

IIpu mnomagu aucrtbeB 400cM2 U M3MeHeHHHM Macchl mobera 3a 3 MuHyThl OT 15,8r70
15,62r MHTEHCUBHOCTDb TPAHCIUPaALKU (I/AM2°4 ) paBHa

9

+0,9

0,6

0,06

Bblbpamb 00uH npagu/ibHbill omeem

Kpurnueckuii mepuo/| B )XU3HH PacTeHH# C MEPUO/0M MaKCUMA/ILHONIIOTPEOHOCTH B Bojie
coBnaziaeT

+He coBMazaer

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

+Me30¢puTam

Kcepodutam

BCEM TIepeurC/IeHHBIM IPyIIIIaM

Bbibpamb 00uH npasuibHbIli omeem

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

3-4

300-500

+1000-2000

Peiienue 3aau B Ma/ibIX rpynmnax:

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

TK OcazikoB, MM Yposaii 6u,1/ra ¥porait x03.,
Kynbrypa v v v = v - jl ra v
CYXOH | CbIpOM | Cyxoi | CBIpOM | CyXOu ChIpoH CyXOH | 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 Bj1aru B nouse rnepej nocesom 130 Mm.
Xo03s11iCTBeHHbIN K03((ULMeHT:
o3umas mnieHura — 35%




sgpoBast menura — 40%
nipoco — 30%

aumeHnb — 50%

osec — 30%

Vp.ouon.xK,,,
100%

Tabsiija pacueTHBIX JaHHBIX

Ypxo3.=

[TpoiieHT nepexBara jaru Chbipoii roj Cyxoii roj
ITmennua o3uMasi 60 25
[Tenutia sipoBas 50 15
ITpoco 75 30
HAumeHb 70 20
OBec 56 15

3agaua 2 BapmadT. OripefiemUTh MO TpaHCUpaoHHOMY Ko3dduimenty (TK) Bo3MOXXHbIe
ypO’Kau IpU BbINaZleHWU Pa3HOro KOJIMYeCcTBa 0Ca/IKOB.

TpaHcnypalMoHHbIM KO3 GULIMEeHT — KOIMYeCTBO M3pacxo/[0BaHHOW BOJbI B T'pPamMMax,
rniote/iiiee Ha obpa3oBaHue 1 T. CyXoro BeljecTBa.

PacreHue ucrionb3yeT He BCe Majatolie 0CaIKi. 3HauuTe/IbHasi YaCTh UX UCTapsIeTCs TTIOUBOA.
B 3aBHCHUMOCTH OT MOro/{HOM 0OCTAaHOBKY U APYruX (haKTOPOB CPeJHUIA TIPOLIEHT TlepexBaTa
ocazkoB 50-77. ITo oTgenbHBIM Ky/IbTypam: KyKypy3a 50-77, cosa 28-47, oBec 5-26.
[Torpe6HOCTH 3a BereTaryio ipoBoi mieHuibl 250-350, sumens 120-200, kykypy3sl 300-350
MM ocazfkoB. CpeZiHUe 3ariackl Bjiary B royse repef rnocesoMm 160-180 mm; 100 mm 3ariacos
BJIaTH B TI0uBe coOoTBeTCTBYIOT 1000 M3/ra.

Tabnuiia pacyeTHBIX JaHHBIX

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

IIpumep pacueta (sipoBas MILIEHULIA).
KonuuecTBo Byiaru 3a Beretalnjuio Ky/ibTyphbl:
160 mm + 100 MM = 260 MM, Tae

160 MM — 3ariac Bjiaru nepez 1oceBomM

100 MM — ocaziky 3a BereTaruio.
Ncnosib3oBaHue Baru:

260.mm x 50%
100%

50% mepexBaTt 0CaJKOB.

[Torpe6neHo rpamMmoB Braru c 1 ra:

130 mm = 1300 T = 1300000 kr= 1300000000 r.
Co3zaH0 Cyx0ro BeljecTsa:

=130.mm , rae




1300000000

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

400 r — TpaHCIUPALMOHHBIN KO3 PULIEHT.
Ypoxkaii 3epHa:

32.5y | 2a x50%
=16,25¢y / ca
100%
Ta6mna 4.1 — Kpurepun orjeHku ¢)opMHUPOBAaHHOCTH KOMIeTeHI[UI
Kop n Kputepuu olieHuBaHUs cOPMUPOBAHHOCTH KOMITeTEHLIUN
HavMeHOBaHUe (4acTy KOMIIeTeHLMM)
WMH/MKaTopa Ha 6a30BOM ypOBHe Ha TOBBIIIEHHOM YPOBHe
JOCTYKEeHUS COOTBeTCTBYeT OL|eHKe COOTBeTCTBYeT COOTBeTCTBYeT
KOMITeTeHLIUU «Y[I0BJIETBOPUTEIBHO» OLIeHKe «XOPOILI0» OLIeHKe «OTJIUUHO»
(vactu 50-64% ot 65-85% or 86-100% ot
KOMIIETEHLIUH) MaKCuMasbHoro 6asia MaKCHMa/bHOT'O MaKCHMaabHOI0
Ganna Ganna

OIIK-5.Criocoben k | ['oToB K Kooreparuu ¢ | ['oToB K Kooreparuu | ['oToB K
y4acTUIO B KOJ/uleraMyd; He COBCeM | C  KOJuleramu, 1O | KOoIepauuu C
NIpOBeleHU TBepZ0 B/IQJleeT | CYL[eCTBY  OTBeYaeT | Kojuleramu, pabore
JKCIIepUMeHTa/IbHbl |MaTeprasioMm, pU | Ha MOCTaB/IEHHbIE | B KOJIJIeKTHBe,
X UCCJ/IeIOBaHMM B [0TBeTax JIOTTyCKaeT | 1eJid, ¢ HeOobIIMMH | criocobeH
ripoeccoHaNbHON  [Ma/loCyllleCTBeHHbIe MOTPEeLHOCTSMHU pacro3HaBaTtb IO
JesITeIbHOCTH MOTPeLIHOCTY B aHa/lu3e | u3jaraeT yueOHbIN | MOPdOIOrHuecKuM
NA-1. Iox pe3y/bTatoB, HETOYHYKO | Marepyaj, B OTBeTe | [pU3HaKaM
PYKOBO/ICTBOM aprymeHTaLuIo JlOTyCKaeT Hanbosee
crierjanycTa 6osee  |MpUMeHEHHS 3aKOHOB | HeOO/bIIIMe TPOOesbl, | pacpoCTpaHeHHbI
BBICOKOM eCTeCTBeHHOHAayUHbIX He HCKaarol[ye ero | e B pervoHax
KBa/M(pUKaLu JVCLIMIIJIMH, WCHBITBIBAET | COZlePrKaHus. JMKOpacTylye
y4acTByeT B 3aTpyiHeHUs! rpu pacTeHust v
NIpOBeJleHU U 0o(opmIIeHNH BBIBO/OB. CeJIbCKOXO035IMCTBe
5KCIepUMeHTasbHbI HHble  KY/bTYDBI,
X UCCJIe[lOBaHUH B OLIeHUBAaTh 1504
00J1acTH arpOHOMUU (r3nonoruueckoe
- Onpepnensier COCTOSIHUE;
WHTEHCUBHOCTh

TPaHCIIUpaLU U
OTHOCHUTEJIbHYIO
TPaHCIHUPaLUIO C
TIOMOLLbIO
TeXHUUECKHUX BECOB.
N-2.-OnenviBaer
BO/IHBIN 0OMeH
pacTeHuH.

Moay/ib 5. - KopHeBoe muranze pacreHiia




Bomnpocsl y1s1 00Cy)KAeHuUsI TIPU 3aluTe JIabopaTopHoiiipadosl 1:

1. KopHeBasi cucTeMa Kak OCHOBHOW OpraH MOIJIOIeHUs] U YCBOEHUS] MUHEPAJ/IbHbBIX 3/IEMEHTOB.
2. dusronoruyeckas poib MakpO3JieMeHTOB.

3. dusrosornyeckas pojib MUKpPO3JIeMEHTOB.

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

5.MeTo/ibl IMarHOCTHUKY MUTAHUST paCTeHUU

6. [IpyHLIMITMabHBIE OCHOBBI BbIPALL[MBaHUSI PACTEHUH B YCJIOBUSIX TM/IPOTIOHUKY U @3POTOHUKHU
7.3HaueHMe JIMCTOBOM, TKaHeBOM 1 MTOUBEeHHOW JJUarHOCTUKH B TTUTAHUW PaCTeHUM.

BOl'[pOCbI AJIA KOJIJIOKBHUYMA:

1.

10.

11.

12.

13.

Pa3BuTHe YyYyeHUSI O MHWHEPaJbHOM TMTaHWUM pacTeHuid. KpyroBopoT cepbl B Ouocdepe.
IocTymnHble A pacTeHWi GOpMbI Cepbl U MeTaboJM3M Cepbl B pacTeHHsX. KpyroBopor
yriepoza B buocdepe.

MWUKpO3/iIeMeHTbI W TsDKe/ble MeTasulbl, WX (U3UO0JOTHUecKoe 3HaueHWe JJIsi PaCTeHWH.
AKTUBHBIA TPaHCIIOPT. MeXaHU3Mbl PETY/ISLUH, TIepeIBIKeHNs BelleCTB B PACTUTETHbHOM
opraHu3sMe.

HocTymHbie GOpMbI OCHOBHBIX 3/1eMeHTOB MUTaHUs. CIIOCOObI UX MOCTYIUIEHUS B pacTeHUe.
Kpyrosopot dochopa B 6uochepe.

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

KpyroBopot a3ota B 6uocdepe. [Ipu3HaKy a30THOTO T'OJIOJIAHUS Y CeTbCKOXO035HCTBEHHbBIX
Ky/nbTyp. OcO0eHHOCTH HUTPAaTHOTO M aMMOHHMMHOTO TIMTAHUSI pPacTeHWUd. ACCUMUIISILIVS
HUTpaTHOTO a3ora. CrocoObl Perysisiyy a30THOrO TUTAHUS pacTeHuid. Du3nooruvecKre
HapyILeH!s TTPY HeJIOCTaTKe a30Ta.

Cesa3b mpoljecca JbpIXaHUs C CMHTe30M aMUHOKHC/IOT B pacTeHWH. [IpUUMHbI HaKOTIJIeHUs
W30BbITOUHBIX KOJMUECTB HWTPATOB B  PACTeHUSX, W TMNYTH MX CHIKEHUS B
CeJTbCKOXO03STUCTBEHHOU TIPO/IYKIUH.

dusronoruyeckast posib Kaiusi B pacteHud. @U3H00rMUeCKHe HapyLIeHHs TIPYU HeJJ0CTaTKe
Kamus. TIpu3HaKu KauiHOTO TOJIOJAaHUsl Y CeTbCKOX03HCTBEHHBIX KY/bTYp. MCTOUHUKU
Ka/IMHOTO TTUTaHUs /151 pacTeHri. POpMBI TIOCTYTIIEHHSI.

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

[Mornomenue MyHepanbHBIX BellecTB. [laCCUBHBIA TPAaHCTIOPT PACTBOPEHHBIX BEILECTB.
MuHepa/ibHbI€e BelleCcTBa B (PUTOLEHO3aX U UX KPYTOBOPOT B 9KOCHUCTEME.

VI3MepeHue ¥ perucTpariysi mapaMeTpOB KOPHEBBIX CUCTEM B IMOJIEBBIX YC/IOBUSAX. [IIOTHOCTD
U pacrpefiefieHde KoOpHed B Tiojie. VOHHBIA TPaAHCIIOPT B IieJIoM pacTeHud. DopMbl
MOCTYTI/IEHMSI BEILeCTB B pacTeHHe.

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

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

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



VOHOB M3 pa30aB/ieHHbIX U BbICOKOKOHLIEHTPUPOBAaHHBIX pAaCTBOPOB. AHTOIOHU3M,
CUHEepPIU3M, aAiIUTUBHOCTb NOHOB.

14. B3aumogelicTBus MeXxy pacteHussMu. PU3n0I0rHyecKre 0OCHOBBI PUMeHeHUs y00peHu .
MemMbpaHHasi pery/siliisi MOHHOTO TpaHcropTa. VIoHHBIN romeocTtas KieTKH. PagukanbHoe
repeMellieHre UOHOB B KOPHSX, JBUKeHYe I10 aroIiacTy U CUMILIACTY.

15. TTepemeliieHie MOHOB Ha [la/lbHee paccTosiHde 1o KcwieMe W ¢uiosme. Heobxomrmeble
pacTeHMI0 Makpo UM MHKPO3/JeMeHTbl, MuX YyCBOsieMble (OpPMBI, COeAUHEHUS U
(bu3moiornueckas posb.

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

OCHOBHO¥ KPUTEPHUH, HCII0/Ib3yeMbIii /JIsl onpesie/ieHUs: (PyHKI[HOHNPOBAaHUSA
JIU000TCYTCTBUSI aKTHBHOT'0 TPAHCIIOPTA HOHOB B PaCTeHHH

JefCTBUe AbIXaTe/bHbIX 57I0B

TeMIlepaTypHasi 3aBUCHMOCTb

KOHL|eHTPALIMOHHBIN rPaiueHT

+3/IeKTPOXVMHUUECKUH IPajUeHT

Bbibpamb 00uH npasuibHbIli omeem

Hau6onbumii 6apbep B pagnajib6HOM TPAHCIIOPTE HOHOB B KOPHE MpPeJCTaBJiseT
+9H7I0/]epMa

TIePULIKIT

Kopa

pu3oJepma

Bblbpamb 00uH npagu/ibHbIll omeem

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

+Mg

Cu

Zn

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

+Ca

Na

CI

Bbibpamb 00uH npasu/bHbil omeem

3Hauenue pH nmouBkl, NpM KOTOPOM MOIJIOI[eHHe HOHA aMMOHHA Oy/eT
Han00/IbIINM:

4,5

55

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

HakormnieHHI0 BereTaTHBHOM MacChl PACTeHUH CIIOCOOCTBYeT
+N

K

Fe

P

Bblbpamb 00uH npagu/ibHbIli omeem

KpaeBoii 0)KOr IMCTHEB MOKET ObITh CBSA3aH C HEOCTAaTKOM
N

+K

Fe

P

Bblbpamb 00uH npagu/ibHbIli omeem

Ddu3no/10rnuecKy KMC/iI0H CoILI0 ABIACTCSH
KHO3

+KCI

NH4NO3

NazS04

Bblbpamb 00uH npagu/ibHbIll omeem

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

KTy

MarHuy

xerese

Bbibpamb 00uH npasuibHbIl omeem

IIpocTeTHuecKoi rpymnmnoi Kap6oaHrupasbl AB/ISAETCA
K

Ca

+7Zn

Mo



Bblbpamb 00uH npagu/ibHbili omeem
Y cunmBaeT moToOK aCCHMUISITOB M3 JINCTA

+K

N

Ca

Fe

Bblbpamb 00uH npasu/ibHbili omeem

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

6,0

+5,0

4,0

Bblbpamb 00uH npagu/ibHbIli omeem

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

K

Fe

+P

Bblbpamb 00uH npagu/ibHbIll omeem

Ilpu HepfoCcTaTKe a30Ta B MEPBYIO OUepeAb MPOUCXOAUT
CHIDKEeHWe WHTeHCUBHOCTH [IbIXaHMUSI

HapyIleHre BOJHOTO 0OMeHa

+1I0/1aB/IeHre POCTa

CHIVDKEHHUE TI0JIOKUTETbHOM JIeATe/TbHOCTA KOPHST

Bblbpamb 00uH npagu/ibHbIli omeem

Haubo/b1masi noTpedHOCTh B MUHEPA/IBHBIX 3JIEMEHTaXx Ha JTarme
LIBETEeHUsI

+MOJIOJ0CTU

TI/IOJOHOLLIEeHUST

pa3MHOKeHUsI

Bbibpamb 00uH npasuibHbIl omeem

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

yr1epos,

KpPeMHUM

MOJTHO1eH

+cepa



Ta6smrna 5.1 — Kpurepun oneHKu ¢()OpMHPOBAHHOCTH KOMIIeTeHLIUH

Kop n Kputepuu olieHuBaHUs chOPMUPOBAHHOCTH KOMITeTEHLIUN
HavMeHOBaHUe (4acTy KOMITeTeHLUM)
VHJMKaTopa Ha 6a30BOM ypOBHe Ha IOBBILIIEHHOM YPOBHe
JOCTYKEeHUS COOTBeTCTBYeT OL|eHKe COOTBeTCTBYeT COOTBeTCTBYeT
KOMITeTeHLIUU «Y[I0BJIETBOPUTEIbHO» OLIeHKEe «XOPOIII0» OLleHKe «OTJIMYHO»
(vactu 50-64% ot 65-85% ot 86-100% ot
KOMITETEHLIMH) MakcUMasbHoro Oasma MaKCHMa/IbHOT'O MaKCHMaabHOI0
Ganna banna

OIIK-5.Crniocoben k | ['oToB K Koomepauuu ¢ | ['oToB K Koomepaiuu | ['oToB K
y4acTUIO B KO/uleraMy; He COBCeM | C  KoJuleramu, IO | KOOlepauuu C
TIpOBeleHu1 TBepZ0 B/IaJleeT | CYL[eCTBY  OTBeYaeT | KoJuleramu, pabore
JKCIIepYMeHTa/IbHbl |MaTeprasioMm, pU | Ha MOCTaB/IEHHbIE | B KOJIJIeKTHBe,
X UCC/IeIOBaHMM B [0TBeTax JIOTTyCKaeT | 1eJd, ¢ HeOOoNbIIMMH | criocobeH
ripoeccoHaNBbHON  [Ma/loCyllleCTBEeHHbIe MOTPEeLHOCTSMHU pacro3HaBaTth IO
JesITeIbHOCTH MOTPeLIHOCTY B aHa/lu3e | u3jaraeT yueOHbIN | MOP(}OIOrHUecKuM
NA-1. Iox pe3y/bTatoB, HETOYHYIO | MaTepyaj, B OTBeTe | IpU3HaKaM
PYKOBO/ICTBOM apryMmeHTaLyo JlOTyCKaeT Hanbosee
crierjuancta 6osiee  |[IpUMeHEHHUSI 3aKOHOB | HeOosibIIKe TPo0esbl, | pacripoOCTPaHEHHEI
BBICOKOM eCTeCTBeHHOHAayUHbIX He WCKaKarol[ue ero | e B pervoHax
KBa/M(UKaLu JVCLIMIIJIMH, WCHBITBIBAET | COZePrKaHUs. JWKOpacTylye
y4acTByeT B 3aTpyHeHUs! rpu pacTeHust U
TIpOBeIeHU U o¢opM/IeHHH BBIBOIOB. CenbCKOX035I1CTBe
5KCIepUMeHTasbHbI HHble  KY/bTYpBHI,
X UCCJIelOBaHNH B OLIeHUBAaTh ux
00J1acTH arpOHOMUU (r3nonoruueckoe
- OcBauBaeT MeTO[, COCTOSIHUE;
HCKYCCTBEHHbBIX
KYJIbTYP.
NA-2.-ITpoBogur
JVarHOCTUKY
MIPU3HAKOB
roj0JaHust
pacTeHui

Moayas6 - OHTOreHes u axanTanysa pacTeHuu

Bonpocs! st 00Ccy>xAeHus NIPH 3a1uTe 1a00paTopHbIX padorT:
1. Otambl pa3BuTHUsS KIeTKU. []BOMHOe OIio[j0TBOpeHHe, ero OuosiorMyeckasi CYIIHOCTb.
[Tonstre o pocte. Knetounsle ocHOBBI pocTa. [loHATHe 0 pa3BuTuM pacteHui. [ToHsTHe
00 OHTOTreHe3e pacTeHUH.
2. MonekynspHasg Teopusi pa3BUTHUs pacTeHui. Pas3bl npopacTaHus pacTeHMM. OTarlbl
pasBUTHSA pacTeHuM. Perynsius 3Tarnos pasBUTHsI.



10.

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

PocT pacteHuii u ero 3aBUCUMOCTh OT BHYTPEHHUX (PAaKTOPOB. 3aBUCUMOCTb POCTa OT
9K0JIOTUUeCKHX (DaKTOPOB.

CuHTe3, JI0Kanu3ays 1 nepeBikeHre GUToropMoHOB 10 pacTeHut0. OCoOeHHOCTH MX
JleiCTBUSI Ha POCT TKaHeM W OpraHoB W (opMUpOBaHWe TUIOJOB U CeMsH.
Metabonmueckass  CBs3b  (DUTOrOPMOHOB.  Vcriosib30BaHWe — (PUTOTOPMOHOB U
(u3noornuecKy akTUBHBIX COeJUHeHUM B C/X TIpaKTHKe. JIoKanu3alys pocTa y BhICILIUX
pacteHuii. 3akoH Oosblioro mepuofa. [IoHSiITME O poCTe LeJIOCTHOTO pacTeHUs.
PerynsTopHble OTHOIIEHUS] MEX]y BereTaTUBHbIMU U TeHePAaTHBHBIMU OpraHaMy B
TripoLjecce pocra.

OMOpHOHaBHBIN 3Tar pa3BUTUs pacTeHud. Ero dusnonornueckre 0co6eHHOCTH. PUTMBI
(u3ronoruueckux mnporieccoB. PakTopkl, BAUSIOL[ME Ha CYTOUHbIE W TO/I0OBble PUTMBI.
Morneky/nsipHble U K/IeTOYHbIE OCHOBBI OMOTeXHO/IOrMH. CBOMCTBA TOTWUIIOTEHTHOCTU
K/IeTOK. BO3MO)KHOCTH MeTo/1a 9KCTIepUMeHTaIbHOTO Mop(doreHe3a B KyJ/IbType K/IeTOK U
TKaHeH [I7Isl paCTeHHeBO/ICTBa.

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

PocToBble U TypropHble MeXaHW3MbI [BIKeHWM. Tporu3mbl. HepaBHOMepHBI DPOCT
pacTeHUd TI0O OTHOIIEHWIO K JIOKAJbHO JelcTByroljeMy aktopy. Hactuueckue
JBWDKEeHUS pacTeHU. MeTozbl U3MepeHHsi CKOPOCTH POCTa.

[Tokoit pacreHuii. buonoruyeckuii U BBIHY)KJEHHbIM TOKOW. SIpoBu3alusi W
TEePMOTEePUOAN3M. 3aKOH MUHUMYMa M B3auMO/IeHCTBUs (pakTOpoB pocTta. Pusnosorus
cTapeHUst pacteHuWd. [IMK/IMdeckoe cTapeHWe W OMOJIO)KEHHWEe pacTeHWH U OpPraHoB B
OHTOTeHe3e.

OcobeHHOCTH poCTa pacTeHul B (UTOIeHO3€e. BiiusiHMe Ha POCT paCTeHUH XMMUUYECKHX
cpefcTB 3amuThl. doTorepuou3M. Bo3MOKHOCTH peryiMpoBaHusl pa3BUTHS PacTeHUM
CBeTOBbIM (haKTOpOM. DTarl CO3peBaHUsl U 3pesiocTh pacTeHuid. Ero ¢usunonorvyeckue
0COOEHHOCTH.

@®oHA TeCTOBBIX 3a/JaHUH /1A TEKYIIero KOHTPOJIsl 3HAHUI M0 TeMe:
Bblbpamb 00uH npagu/ibHbIll omeem

Y cuneHHoe norJiomeHue Bo/bl XapaKTepHo A/is (pa3bl

JieJieHust

+pacTsoKeHus

g depeHaLn

CTapeHust

Bbibpamb 00uH npasubHbIl omeem

I'eoTponHUUYecKyI0 peakIiio pacCTeHHd KOHTPO/IMpPYeT
+ayKCHH

LIUTOKWHUH

rubbeperH

3THUJIEH



Bbibpamb 00uH npasuibHbIl omeem

B KOHCTaHTHBIX YCJIOBUAX CPeibl BO BpeMeHH CKOPOCTh POCTa PacTeHHH
He M3MeHSIeTCs

YMEHBIIIAeTCs

yBe/INUMBAeTCs

+1MeeT CYyTOUHbIN pUTM

Bblbpamb 00uH npagu/ibHbill omeem

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

TPOpaCcTaHUU CeMSH

(hopMHUpPOBaHWY TeHEPATUBHBIX OPTaHOB

Bblbpamb 00uH npagu/ibHbIli omeem

Poct pacrenuii -3T0

+HOBOOOpa30BaHUe 71eMEeHTOB CTPYKTYPhI
yBe/IMueHre KOJIMYeCTBa OPraHNueCcKoro BellecTBa
yBeJIMueHre MacChl

yBeJIMueHre pa3MepoB

Bblbpamb 00uH npagu/ibHbIli omeem

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

+0JHOCTOPOHHee /leficTBUe (haKTOpa Cpe/ibl

Ha pocT oceBbIX OpraHOB pacTeHUl CH/IbHee BCETO BIIUSIOT

3e/ieHble

CUHKE

JKeJThbIe

+KpacHbIe JTyuu

Bblbpamb 00uH npagu/ibHbIli omeem

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

35%

+10-12%

1-3%

0,3-0,5%

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

rubb6epesTMHAMU

+ayKCHMHaMU

3THJIEHOM



Bblbpamb 00uH npasu/ibHbili omeem
Y anuHeHue cTe0/1A BbI3bIBAET
ayKCHH

+rub06epenH

3THJIEH

LIUTOKWHWH

Bblbpamb 00uH npagu/ibHbili omeem
sIpoBHU3aLus 03MMbIX PacTeHUH
3ameZiyIsieT pa3BUTHe

+o0ecreurBaeT MHULUALUIO 1[BETEHUS
YCKOpSIET POCT

3ame[|yIsieT poCT

Bblbpamb 00uH npagu/ibHbIll omeem

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

+1/IMHa OHA

BJI&XXHOCTB BO3/lyXa

TemMIieparypa

HMHTEHCUBHOCTb OCBELLIEHHOCTHU

Bblbpamb 00uH npagu/ibHbIli omeem
BakyoJib o0pa3yercs B ¢a3zy
mubdepeHIMALIAN

9MOpPHOHATBHYHO

+pacTsDKeHusI

Bblbpamb 00uH npagu/ibHbIli omeem

IIpaBWIbHYI0 OpHEHTAI[UI0) B MPOCTPAHCTBE OCEBBIX OPraHOB
onpepjesisieT

XeMOTPOTIN3M

dhoToTponu3sm

TUJIPOTPONU3M

+reoTponusm

Bbibpamb 00uH npasuibHbIl omeem

OTtcyTcTBHEeM 0/1aroNpHUATHBIX YC/IOBHH /ISl POCTA BHI3bIBAETCHA
TTyOOKUiA

Tpe/IBapuUTe/IbHbIN

BTOPUYHBIN

+BbIHY)KJ,€HHbII TTOKON

SIB/1eHHe YTHO/ISIUM MMeeT MPHUCIoCco0UTe/TbHOe 3HaUeHHe TIPH
KyllleHUU ( BeTBJ/IeHUH ) pacTeHH i

He0/IaronpUATHBIM

PaCTeéHuss BOCHOBHOM



TIOSIB/IEHUH BCXOZIOB

+TIpOopacTaHry CeMsiH

(hopMHpOBaHUY reHepaTUBHBIX OPraHOB
ITpoOy)kaeHHe CIAIMX MOYeK BbI3bIBAET yAa/IeHHe
L[BETKOB

TUIO/IOB

+BepXYILKHU robera

CTaphbIX JIMCTHEB

Bbibpamb 00uH npasuwibHbIli omeem

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

30-40%

40-50%

50-60%

Bblbpamb 00uH npagu/ibHbIli omeem
Crparudukarus

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

Bblbpamb 00uH npagu/ibHbIli omeem

Jins smOpuoHanbHOU (a3bl pocTa K/IeTKH Haubo/iee XapaKTepHO
yBeJIMueHre pa3MepoB KITeTKU

yTOJIILeHre K/IeTOUYHOW CTeHKH

oOpa3oBaHue 1IeHTPaTbHOU BaKyOIH

+KJIETOUHOE /le/ieHHe

Bbibpamb 00uH npasu/ibHbIl omeem

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

TIpY KOPOTKOM [JIHE

TIpY JI/TUHHOM JIHe

TIPH HETMPepPbIBHOM OCBELIeHUN

BOITPOC CO CBOBOJHBIM ®OPMUPOBAHUEM OTBETOB

Bonpoc Ha 3anonHeHue ¢popmbl

Ec/u K akTHBHOMY LIEHTPY (hepMeHTaTHBHOTrO Oesika Crioco0eH MPUCOeJMHUTHLCS He TOJIBKO
cyOCTpaT peakiyu, HO ¥ CTPYKTYPHO MO/I00HBIN eMy UHTUOUTOP, TO 3TO (KOHKYPEHTHOE)
WHTrUOVpOBaHue.

Eciv kK/1eTka HaXOAUTCs B COCTOSTHUY TIOJTHOM TIOTEPH TYPropa, a ee BOAHBIN MOTeHI[Hal PaBeH -
0,5 MIIa, To ocMOTHYeCcKul ToTeHIuan coctassieT (- 0,5 Mmna).



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

[TpoAyKTUBHOCTb TPAHCIIMPALIMU PacTeHusl, HAaKOMMUBIIIero 3a BereTaiuto 0,3 KI' CyXoro
BelllecTBa U ucnapusiuero 100 i1 Boabl cocraBnsieT (3 r/).

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

[Teprop B )KU3HU pacTeHus1, KOT/ja OHO HanboJsiee YyBCTBUTEBHO K HEIOCTAaTKY BOZBI
Ha3bIBaeTCs (KPUTHYECKUM).

BriziesieHre Kare/bHO->KUKOM BJIaru JIMCThSIMU B YC/IOBUSIX TIOBBIIIIEHHOMN BIA)KHOCTU BO3/[yXa
Ha3sbIBaeTcs (ryTTanuei).

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

TemnepaTypHbIii MakCUMyM (OTOCHMHTe3a (HH)Ke) TeMriepaTypHOr0 MaKCUMyMa JIbIXaHUS.

OCHOBHBIM 3HEPreTUUECKH LIEHHBIM MIPOIYKTOM a3pO0OHOT0 AbixaHus sBjsercs (AT®).

Peakijyisi pacTeHui Ha MEPUOAMYECKYIO0 CMEHY MOBBILLIEHHBIX U IOHWKEHHBIX TeMIlepaTyp,
BbIP@KAIOIIIAsiCsl B U3MEHEHUU TPOLIeCCOB POCTA U Pa3BUTHS Ha3bIBaeTCs (TepMOMepUOAN3M).

B 10)KHBIX IIMPOTax pacrpocTpaHeHa rpyra (KOPOTKO)AHEBHBIX paCTeHUH.

CrnocobHOCTh pacTeHHii TIepeHOCHTh HU3KHE OTpULIaTe/IbHbIe TeMIlepaTyphl Ha3bIBAeTCst
(MOpP030CTOMKOCTHIO).

Cnaboe pa3BuTHie MeXaHUUECKUX TKaHel cTe0sist TPUBOUT K TOJIeTaHHUIo.
Poct cTebsist B TONIUHY 00€CrieurBaroT (JlaTepaibHbIe) MEPHUCTEMBI.
Ha sipoBH3aLiyio pearupyoT TOJILKO Ha KOPOTKOM JiHe (pacTeHUsl-ABYPYUKH).

OtcyTtcTBre 61aronpUsITHBIX /IJIs1 POCTa YC/IOBUM BbI3biBaeT (BbIHYK/€HHBIN) MTOKOM MoueK 1
CeMsIH.

st 60pe0OBI C COPHSIKAMU TIPUMEHSIIOT BelljeCTBa, Ha3biBaeMble (repOHIujamMmu).
Y cTaHOBUTE COOTBETCTBHE:

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

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




BHEKJIETOUHOU cpefoi (5)

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

3) ¢nun-dnon

C) JBWKEHHe B IJIOCKoCTH bucsios (1)

Y cTaHOBUTL COOTBETCTBUE:

3/1eMEeHMHbILU XumMuueckull cocmas benka

codepicaHue 8 npoyeHmax

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

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

Pabora B Mmasibix rpynmnax: PemeHue 3ajau

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

006paboTKH cemsiH.

[Tpuem 06paboTKH.

ITpoBeaeHne 06padoTKH

Kynbrypa

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

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

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

3. O6paboTka cemsiH
XOJIO/IOM.

[TonepemMeHHOe BblepKUBaHKe ceMsH 18 uacos mpu 0°C
1 6 yacos nipu 18°C B Teuenue 15-25 cyTok. Mcnonb3yror
HaK/IFOHYBILIMECS U He HaK/TFOHYBIIIMECS] ceMeHa.

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

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

5. 3akanMBaHUe K
3aCOJIEHUIO 10
['enkesmto

To >Xe camoe, HO MCMO/BL3YIOT PacTBOPbLI COJIeld HATpH,
KaJIbL{Usl M JIp.

6. O6paboTka cemsiH
B pacTBopax
MaKpO3/7IeMeHTOB.

Wcnons3ytor 1 % pactBop NPK (B suTpe BOgbl
pactBopsitoT 9,5 1 NH4NO3, 6,4 1 KH2POs, 5,6 T KCI).
CeMeHa HaMauMBalOT B TeueHuUe 6-24 yacoB, 3aTeM

MIPOCYILLMBAOT.

7. ObpaboTKa cemsiH
B pacTBOpax
MUKDPO3/IEMEHTOB

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

8. O6paboTka

l'otoBsAT pactBOpEl, cogepxawue 20-50 Mr/a siHTapHOU




OUOreHHBIMU
CTUMY/ISITOPaMHU.

kucnorel. Ha 100 kr cemsiH UConb3yroT 35 JIMTPOB
pactBopa B [JBa mnpueMa:15 J/MTPOB MNpy IepBOA
obpabotke, 10 UTpOB yepe3 6 yacoB. 3epPHO HAKPHIBAIOT
Ope3eHTOM Ha 24 yaca, 3aTeM NPOCYIIMBALOT.

9. O6paboTtka

Ucnonb3yror 0,03 % pactBop. HamauuBaroT 24 yaca npu

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

CeMeHa 00BOMAaKWBAlOT TyCTOM Kjesiled MacCoM,
11. dpaxkvpoBaHue N

copeprkartieit MHUKDPO3JIEMEeHTHI, (bUTOrOPMOHBI,

CeMsH.

(yHrULKbl ¥ IpyTHe BelllecTBa.

12. ITopcyiiviBanue

CeMsH. HECKOJIBKHX CYTOK.

CemeHa MnoACylmurBarOT B CYyXOM TOMeELIeHHWN B TeUeHue

13. IIpombiBaHue

CeéMsH B HpOTO‘—IHOﬁ CYyTOK.

BOJIE.

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

3agaua. Onpegenuts Mopdodr3ronoruueckre apaMeTpbl MOJeNd COpTa IIIeHULbI Ha

TEOPeTHUEeCKH BO3MOXKHYIO YPO)KaltHOCTb.

M
Hapbs Moger ng eJ;’HHa
Ne [TonTaBka N P Ha P
. (parionup- YeCcKU
1/ [Tokazarenmm (cTapbiii " BBICOKYHO
OBaHHbIU . BO3MO>KHYIO
1 COpT) copt) ypO’Kau- oKt
P HOCTb P
HOCTb
Ypo>XaliHOCTb, 1/Ta
1 | GmaronpUsATHBIN rof 28-28 34-36 55-60 100-117
He0/1arorpusiTHbIN TOJ 5-6 8-9 11-12 12-14
q 7 1 m?
p | OO pactemum ma L MU TP 50300 | 280-320 | 280-320
yOOpKO#A.
3 | [IpomyKTUBHasA KyCTUCTOCTh 1,4-1,5 1,5-1,6 1,8-2,0
4 | Yncsio poyKTUBHBIX cTebuieii/1 M2, | 420-480 450-510 550-800
Ypoxkati 3epHa c 1 pacTeHus, T.
5 | rimaBHoro rnobera 0,65-0,75 | 0,8-0,9 1,15-1,25
OOKOBBLIX 1T00EroB 0,20-0,25 | 0,35-0,40 0,75-0,85
6 6
5 Honst OOKOBLIX rnoberoB B yporkae 9530 30-35 40-45
3epHa, %
7 | UMC/10 KOJIOCKOB B I'JIaBHOM KOJ10Ce 12-13 14-15 15-16
8 | CpexHssi103epHeHHOCTH 1 Koj10Ca 1,6-1,7 1,8-1,9 2,2-2,4
9 | Hucso 3epeH B Ir/1aBHOM KOJ10Ce 21-23 24-28 34-38
10 | Orriee uncsio 3epeH Ha 1 M2, ThIC. 9,5-10 10-11 14-15
11 | Macca 1000 3epen, r 28-30 32-35 38-42




[Ipof0/KUTeTBHOCTL NTePUO/IOB, JHU
1 BCXO/bI-TI0JTHAs CI1eJIOCTb, 79 82 80-81
BCXOZBI-KOJIOLLIeHUe 47 49 45-47
KOJIOLLIeHKe-TI0/H CI1e/I0 32 33 34-35
13 | BbicoTa pacTeHuMH, CM 110-115 115-120 90-95
14 Hons KOJIOCEIOB cyxoit macce robera 18-19 19-20 94.25
B 1[BeTeHUe, %
15 OTHo111IeHre MacC KOJIOC//IUCThS B 1,0-1.1 1,0-1.1 1415
LIBeTeHUe
Cyxast Hazi3eMHasi Macca, 1/ra B a3y
KOJIOIIIeHHe, 52-57 58-63 65-70
16 | mpUpoCcT  OT  KOJOLIEHWS [0
CO3peBaHus 83-38 46-45 125-135
B ITOJIHYIO CI1eJIOCTh 85-95 98-102 42-45
17 N[ZaKSI/IMaﬂbHaH I/IOLA/lb  JIUCTHEB, 3.5.4,0 43-4.8 4,853
M/M
18 | Xo3siicTBeHHbIN K03 duLeHT, % 30-33 34-37 42-45
19 CDOTOCI;IHTETI/ILIECKI/Iﬁ MOTeHLMa, 0.8-0.9 1,0-1.2 12-14
MJIH. M“/Ta
[Tnowaae MMCTHEB T/IABHOTO TIo0era,
% 100 115-120 115-120
20 | 1-4 spyc 100 115-120 115-120
5-6 spyc 100 115-120 120-130
¢bnar 100 115-120 150-160
[TpoJo/mKUTENTBHOCTD  JKU3HU  OT
51 | TIOABMEHHS 0 YCHIXAHMA, AHM
1-4 sipyc 38-38 39-40 39-40
5-8 spyc 48-49 52-53 55-58
7 Yucras MPO/IYKTUBHOCTb 8.9 8.9 8.9
doTocunTe3a, r/M%/CyTKN
23 | Yucsio 3apojplilieBbIX KOPHEeH 4,5-4,8 4,7-4,8 5,0
24 | Ync/io KoJ1eonTU/IbHBIX KOPHen 1-2 2-3 2-3
25 | Uncsio y3/10BbIX KOPHel 10-12 11-13 12-14
['nybMHa TPOHUKHOBEHHUSI KOPHEH,
26 | cM, K Hayany KylleHUs 40-45 45-50 50-60
MaKCHhMaJibHast 140-145 145-150 150-160
27 | 3acyX0yCTOWYMBOCTb, DA 3 5 4-4,5
28 | 3acyxoypoXalHOCTb, Oas 2 4 5

Tab6mmna 6.1 — Kpurepun oneHKU ¢()OpMHPOBAHHOCTH KOMIIeTeHLIUH

Kopg n
HauMeHOBaHHe
WHAWKATOpa Ha 6a30BOM ypOBHe
JOCTHXKEHUS COOTBETCTBYET OLIEHKE

Kputepuu ouieHrBaHus c)OPMUPOBAHHOCTH KOMIIETeHLIMH

(4acTH KOMITETEHIUH )

Ha MOBBILLIEHHOM YPOBHe

COOTBETCTBYET ’ COOTBETCTBYET




KOMIIeTeHIIMH

«yOOBJ/IETBOPUTEJIBHO»

OLIEHKE «XOPOIII0»

OLIeHKe «OTJIMUHO»

(gactn 50-64% ot 65-85% ot 86-100% ot
KOMITeTeHI[1H) MakcHUMasnbHOro 6asa MaKCHUMaJIbHOT'O MaKCUMaJIbHOTr O
Ganna Ganna
OIIK-1.Criocobex l'otoB K kKoomepauuu c | ['oToB K Koomnepauuu | ['oToB K
pellaTh TUTIOBbIE KOJI/leraMd; He COBCeM | C  Kojuleramu, 10 | Kooreparuu C
3aziaumn TBEpP/I0 B/IaJleeT | CYL[eCTBY  OTBeYaeT | KoJuleramu, pabore
rpo¢ecCOHaNbHON  [MaTepuasioM, NpH | Ha MOCTaB/IeHHbIE | B KOJI/IeKTBe,
JesITeTIbHOCTH Ha OTBeTax JIOTTyCKAaeT | 11eJd, C HeOObIIUMH | criocobeH
OCHOBe 3HaHUI MaJioCyIlleCTBeHHbIe MOTPeLIHOCTSIMU pacrio3HaBaTh 10
OCHOBHBIX 3aKOHOB  [[IOTPEIIHOCTM B aHa/u3e | u3jaraer yueOHbIM | MOPhOIOrHUecKUM
MaTeMaTUueCKUX,  (pe3y/lbTaToOB, HETOUHYIO | MaTepuaa, B OTBeTe | MpU3HAKaM
eCTeCTBeHHOHAyYH |(apryMeHTAaIlUio JIOTTyCKaeT Haubosee
BIX U TIpUMeHeHUsT 3aKOHOB | HeOosbIIMe TPo0esibl, | PacIpoCTpaHeHHbI
ob1meripodheccrioHan (ecTeCTBeHHOHAYYHBIX He WCKaKarollye ero | € B perdoHax
bHBIX JUCLIATUIVH C  [IUCLIUIUIAH, WCIIBITBIBAET | COJIePKaHUsI. JTUKOpacCTyILye
TpuMeHeHreM 3aTpyAHeHUs rpu pacTeHus U
MH($OpPMAaLIMOHHO-  |0pOpPMJIEHUH BBIBOZIOB. CeJIbCKOXO035IMCTBe
KOMMYHHUKAI[UOHHbI HHbIE  KYJIBTYPHI,
X TeXHOJIOTUH; OLIeHUBAaTh ux
OIIK-5.CriocobeH K (du3roIorNUecKoe
yuacTHIO B COCTOSIHUE;
TIPOBE/IEHUHN
9KCTIepUMeHTaTbHBI
X HCC/ie[JoBaHUH B
ripoecCOHa/IbLHOM
JiesITeNTIbHOCTU

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

KYJIbTYP

Moayas 7 - Ajanranus ¥ yCTOMYHUBOCTHL PAaCTeHUN

Bonpocs! Aist 00CyKaeHus NPH 3a1uTe 1a00paTopHbBIX padorT:
1. Yem pa3nnuaroTcsi MOPO30YCTOMUYMBOCTb M 3UMOCTOMKOCTD?
2. TIpu KakMX YC/IOBUSIX TIPOMCXOZST TiepBasi U BTOPasi CTaZiuy 3aKaJMBaHUsI PAaCTEHUH K

MOpO3Yy?

3. B ueMm COCTOMT 3alUTHOE JelCTBHEe CaxapoB?




4. Kak BnusieT copepkaHue cBOOOJHOM M CBfi3aHHOM BO/IbI Ha MOPO30YCTOWYHMBOCTb
pacTteHuu?

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

6. IloueMy WVMeHHO PpOCT $BJSIeTCS IJVIaBHBIM [MarHOCTUYECKHMM II0Ka3aresiem
YCTOMUMBOCTH pacTeHUi K Heb/1arornpusTHIM YC/IOBUSIM CPeZibI?

7. Ilouemy mpu AMarHOCTHKE YCTOMUMBOCTU HEOOXOJUMO CpaBHeHHE C M3BECTHBIMU
copTaMU-K1accuuKaropamu?

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

9. Kakue ¢usnonornyeckue MeToAbl MOTYT OBITh KCIOBb30BaHbI [JIi  OLIEHKU
COCTOSIHUS O3UMBIX I10CJIe ITePe3UMOBKU?

10. B kakux cayudasix HWH(POPMATHMBHO OMpejie/leHre COJIep’KaHusl CaxapoB
PacTUTe/IbHBIX TKaHX?

@oHA TeCTOBBIX 3a/|JaHNH /1A TeKyllero KOHTPOJ/isi 3HaHUH 10 TeMe:

Bblbpamb 00uH npagu/ibHbIli omeem

IIpuuuHo¥ rudey pacTeHuil MPU BbINPeBaHUH ABJIAETCHA

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

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

pa3pbIB KOpHel, BbI3BaHHBIN TEM, UTO CHErOBast BOZia, 00pa30BaBILasiCsl BO BPeMSsI OTTere/n U
BIIMTABLIASICS B [IOYBY, TIPU MOXO0I0JAHUU 3aMep3aeT U pacllvpsisiCh TTOJHUMAeT BEPXHUN CJI0U
TIOYBbI

oOpa3oBaHe U3 CHEroOBOM BO/IbI Hafl PAaCTeHWEM TIPH TOXO0JI0JaHUH JIeJSTHON KOPKH

Bbibpamb 00uH npasuibHbIli omeem

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

TUAPO(UTHI

+KCcepohuThI

Me30(UThI

Bblbpamb 00uH npagu/ibHbIli omeem

IIpucnoco6/ieHneM /Jisi IPOU3PaCTaHUsI HA 3aCO/IEHHBIX MOYBAX SIBJISAETCH
cs1abasi MYHTeHCUBHOCTh (DOTOCHHTe3a

+HaKor/ieHre OCMOTUYEeCKU aKTUBHBIX BeIlleCTB

cofiep>kaHue 60JIbILIOr0 KOJTMUeCTBAa BOAbI B TKAHSAX

BBICOKAsi MHTEHCUBHOCTb JIbIXaHUsI

Bbibpamb 00uH npasubHbIl omeem

3aIMTHBIMH BelleCTBAMH Y PaCTeHU SIB/IAIOTCSA
+caxapa

JKUPBI

OpraHUYeCcKHe KUC/IOThI

AMUHOKHCJIOTHI



Bblbpamb 00uH npagu/ibHbili omeem

B ocHoBe noseranusi pacTeHUN JIE)KUT
OosIbIIIOe COZiep>KaHKe BOZbI B PACTEHUH

HU3KOe Co/iepyKaHue BO/Ibl B PaCTeHUH

+caboe pa3BUTHE MeXaHUYeCKOU TKaH COJTOMUHBI

Bblbpamb 00uH npasu/ibHbili omeem

IIpruuHoO¥ rube/n pacTeHuil NPU BHIMUPAHUH SIBJISI€TCSA

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

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

+pa3pbiB KOPHEH, BLI3BAHHBIN TeM, UTO CHETOBasi BOZla, 00Pa30BaBIIIasiCs BO BpeMsI OTTEIeN U
BIMTABLIASICS B TIOYBY, TIPU MTOXOI0AaHUU 3aMep3aeT U PaclUupsIsiCh NPUMOAHUMAeT BePXHUM
CJI0M TIOYBBI

obpa3oBaHue U3 CHeTOBOM BOZBI HaJ/l PaCTeHHeM TIPH IMOXO0JIOAAHUY Jie[ITHOW KOPKU

Bbibpamb 00uH Npasu/ibHbIli omeem

PacreHusi, npou3pacrawinye Ha HACOJIEHHBIX MOYBaX
+ranoduTh

KcepouThbI

Me30(UThI

MUPUTBI

Bblbpamb 00uH npagu/ibHbIli omeem

3amuTHOE BeIeCTBO, HAKaIUIMBAOIIeecsi BO BpeMsi 3aCyXH pacTeHHi
JKUPbI

BUTaMUHbI

+IIpOIVH

METHOHHH

Bblbpamb 00uH npagu/ibHbIll omeem

Mopo030CTOMKOCTB - 3TO

CIIOCOOHOCTH TTePEeHOCHTh HU3KUE TI0JIOKUTE TbHBIE TeMITepaTyphbl
+CIoco6HOCTE MePeHOCUTh HU3KKe OTpHIiaTe/bHbIe TeMIIepaTyphbl
CTIOCOOHOCTh TIEPEHOCUTD AeHUCTBHE JIeISTHOU KOPKU
CTOCOOHOCTH MePeHOCUTb 3aMOPO3KH

Bbibpamb 00uH npasuibHbIl omeem

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

nedomaHTbI

LIUTOKUHHHBI

repOuIBI

Bblbpamb 00uH npasu/ibHbili omeem



IIpuuuHo¥ rudenn pacTeHui NPU BBIMOKAHUU ABJ/IAETCHA

+ycuieHre aHa3POOHBIX TIPOLIECCOB, yMeHbIleHHe cuHTe3a AT®, HakorIeHne
CIIUPTOB,a/Ib/IerU10B

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

TOJICTBIM C/I0OEM CHera B YCJIOBUSIX MATKOU 3UMBbI

pa3phbiB KOpHeH, BbI3BaHHBIN TeM, UTO CHEroBasi BOJja, 00pa30BaBILAsiCsl BO BpeMsl OTTeTesH, U
BIIMTABLIASICS B [IOYBY, TIPU [OX0/I0A@HUU 3aMep3aeT, U PacLLMpsIsiCh NPUTIOJHUMAET BEPXHHUI CI0U
TI0YBbI

oOpa3oBaHue U3 CHeTOBOM BOZBI HaJl PacTeHHeM TP ITOXO0JIOAAHUM Jie[ITHOW KOPKU

Bbibpamb 00uH npasuibHbIl omeem

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

TIOsIB/IeHHE BCXO/IOB

LIBeTeHHS

+3aK/Ia/[KV FeHepaTUBHBIX OPraHOB

Bbibpamb 00uH npasuibHbIli omeem

X0/10/{0CTONKOCTb pacCTeHHH 3T0

CIOCOOHOCTh PacTeHHH TePeHOCUTh HU3KHe OTPULIaTe/TbHbIe TEMITepaTyphbl
CIOCOOHOCTH TTePEeHOCHTh TIepeMeHHbIe TeMITepaTyphbl

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

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

HYK/IEHOBBIE KMCJIOThI

JKUDBI

Genku

Bblbpamb 00uH npagu/ibHbIli omeem

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

aMITIUTY/I0M OTK/IOHEeHUs! (PU3M0JIOTMYeCKUX TIPOLIeCCOB

CKOPOCTBIO BO3BpaTa K MCXOZJHOMY YPOBHIO

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

Bbibpamb 00uH npasuibHbIl omeem

O0mmMu NpU3HAKAMHU MOBPEXeHHUs pacTeHui TOKCHUECKHMH raamm
SIBJIAIOTCSA

+HEKpO3 JIMCThEB U Jja/ibHeliIIee UX OTMUpPaHKUe

TIO)Ke/ITEHHE JINCTHEB

obpa3oBaHus OypbIX TIATEH Ha CTEO/IAX

(bMOIeTOBBIN HAJET Ha JIUCThSIX



Bblbpamb 00uH npagu/ibHbili omeem

K TOHKO/IMCTHBIM KCepo(h)UTaM OTHOCATCS
KaKTyChbI

araea

+KOBBUTb

TIOJIbIHb

Bblbpamb 00uH npagu/ibHbili omeem

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

+CBeT U MOHWKeHUe TeMIlepaTypbl HOUbIO

TOCTOSIHHO HU3KHe TeMIiepaTyphl

Bblbpamb 00uH npagu/ibHbIli omeem

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

+TIOBBILLIEHHIO CPO/ICTBA K KPACHTEJISIM

HaJIMYMIO T1/1a3MOJTH3a

BBIXO/IY BEIIIeCTB U3 KJIETOK

Bblbpamb 00uH npagu/ibHbIli omeem

IToka3aTesieM MOBPEeX/|€HUsI PACTUTE/THHOM K/IeTKHU CJTY)KHT
Ha/Muue KpacuTteseld B BaKyOJIsIX

+TIOBbIILIEHWE CPOZICTBA K KPACHUTEJISIM IJUTOTI/Ia3MbI

HUTH ['exTa

L[UTOPPU3

NHANBUAYAJIBHOE 3AJAHUE «®u3no/ioruyeckyue 0C00eHHOCTH MPOAYKLIMOHHOI'0
MpoLecca 0OCHOBHBIX Ce/IbCKOX035IMCTBEHHBIX KY/IbTypP»

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

3agauu:

1.PackpbITh TpeOOBaHMS OHMOJIOTHHN KY/IBTYPhI K YC/IOBUSIM BbIpAlI[BaHUSI.

2.0mucaTh  0COOEHHOCTH  (PM3HOJIOTUYECKHX  TIPOLIECCOB  CEIbCKOXO3SUCTBEHHONW WM
JeKOPaTUBHOM KY/bTYPhl: BOAHOTO 0OMeHa, JOTOCHHTe3a, JbIXaHUsl, MUHEPAJbHOTO TTUTaHMUS,
pOCTa ¥ pa3BUTHSI, YCTOMUHUBOCTH K aDMOTHYECKUM ¥ OMOTHYECKHM (haKTOPaM.

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

TpeGoBaHuUs K BBITIOJTHEHUIO 3a/JaHUA:

VuauBuayanbHOe 3aZilaHve JO/DKHO ObITh BBIMIOJTHEHO B BH/le TeuaTHOW paboTel o6hemMoMm He
MeHee 7 CTpaHUI] MallIMHOMIMCHOTO TeKCTa.

TUTYbHBIA JTUCT



MHHHUCTEPCTBO CEJIbCKOI'O XO3SHCTBA POCCUHCKOH ®EJEPALIUN
JEITAPTAMEHT HAYYHO-TEXHOJIOT MYECKOM ITOJTUTUKA Y OFPA3OBAHHUS
PE/NEPAJIBHOE I'OCYJAPCTBEHHOE BIO/[XKETHOE OBPA30OBATEJ/IBHOE
YUPEXX/IEHUE BBICIIIEI'O OBPA3OBAHUAA
"KOCTPOMCKAS T'OCYJJAPCTBEHHAS CEJIbCKOXO3SIMCTBEHHAS AKAITEMUS"
DAKYJ/IBTET A POBH3HECA
KA®EJIPA ATPOXVUIMUU, BUOJIOT' U U 3AIITUTHI PACTEHUH

HHousudyanbHas pecpepamuseHas paboma
no oucyunauHe ¢gusuono2us u buoxumusi pacmeHutl
Ha memy «Du3uonoauyeckue ocobeHHOCMuU (pOPMUPOBAHUS YPOHCAS CeNbCKOX035LUCMBeHHOU
(OekopamueHoll )Kyabmypbi»(Ha npumepe Kyabmypbl, N0 KOmopoli 8binoaHsiem cmyoedim BKP)
ebinonHui(a) cmyodenm(ka) 2 kypca Ne epynnbl, pakyabmema azpobusHeca
damuaus, ums, omuecmeo

Honyck k 3aujume: gusa npenodagamesns @.1.0O.npenodasames, noonucb

Kapasaeso,2017

2cmp. CodepicaHue pabombl

3cmp. ....u nociedyrujue mekcm
ITocaedusas cmp.Cnucok ucnosib3yemou aumepanypbl
Io xcenanuro cmydenma paboma modicem 6bimb npedcmas/ieHa 8 gude npezeHmayuu.

PexkomeHpiyemMasi iuTepaTypa 4 npaBusia oopmiieHus

YactHas ¢uznosnorus noneBsix KynbTyp [Tekcr] : Yuebnuk ass By3os / Komkun E.N., pea. - M

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

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

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

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

1. ®usuosorusi pacteHuil (ONEKTPOHHBIM pecypc):OHIalH-3HLUK/IoNeaus.-PexxuM focTymna:
www.fizrast/ru,cBob0oz.-3ar. ¢ 3KpaHa.

2.ScientificSocial Communiti (OnekTpoHHBIN pecypc): coluanbHas HayyHas CeTb. - Pexum
[OCTyIa: www.science-cjmmunicty.org, - 3arji. ¢ 3KkpaHa.

3.Akazsemuk. CroBapu U 3HLUK/IONE UM Ha AKazfieMuKe (OeKTPOHHBIA pecypc): caT — Pexxum
Jocryra: www.academic.ru, cBo60/.- 3arosi. ¢ SKpaHa.

4.http://www.rsl.ru — Poccuiickas rocyziapcTBeHHas 6ubnioreka

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

Tabmna 7.1 — Kpurepun orjeHku ¢()opMHUPOBAaHHOCTH KOMIIETEeHI{UH

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



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

KOMIIeTeHIIMH

«yOOBJ/IETBOPUTEJIBHO»

OLIEHKE «XOPOIII0»

OLIeHKe «OTJIUUHO»

(gactn 50-64% ot 65-85% ot 86-100% ot
KOMIETEeHL1K) MaKCHUMaJTbHOTO Oasia MaKCHMa/bHOT'O MaKCHMaabHOI0

Ganna Ganna
OIIK-5.Criocober k | ['oToB K Kooreparuu C | ['oToB K Kooreparjuu | ['oToB K
yuacTHIO B KOJ/leraMd; He COBCEM | C  KOJUleraMd, MO | KOoIepaluu C
TIpPOBeJIeHU U TBEpZ0 B/IaJleeT | CYL[eCTBY  OTBeYaeT | KoJuleramu, pabore
JKCIepUMeHTa/IbHbl |MaTepyasioMm, MpU | Ha MOCTaB/IeHHbIE | B KOJIJIEKTHBe,
X UCC/IeIOBAHUM B |0TBeTax JOTyCKaeT | [eJiv, C HeOOoIbIIMMU | CrIocoOeH
rpo¢eccoHaNbHON  [Ma/loCyllleCTBEeHHbIe MOTPELIHOCTSIMHA pacro3HaBaTh IO
JesITeIbHOCTH MOTPeLIHOCTY B aHa/lu3e | u3jaraeT yueOHbIN | MOpdOIOruuecKruM
NA-1. Iox pe3y/bTatoB, HETOYHYIO | MaTepyas, B OTBeTe | IIpU3HaKaM
PYKOBO/ZICTBOM apryMmeHTaLuio JlOTTyCKaeT Haubosee
crieravcTa 6osee  |MpUMeHEHHs 3aKOHOB | HeOO/bIIIMe TIPOOesbI, | pacpoCTpaHeHHbI
BBICOKOM eCTeCTBEHHOHAYUYHbIX He HCKaKallue ero | e B  perdoHax
KBa/IM(UKaLU JUCLIUIUIMH, WCIIBITHIBAET | CO/leP’KaHUSI. JIMKOpacTylye
y4acTByeT B 3aTpyiHeHUsI npu pacTeHust u
TpOBeJieHUH odopmsieHHH BBIBOJIOB. CeJIbCKOXO035IMCTBe
9KCIepUMEeHTa/IbHbI HHble  KY/bTYpBHI,
X UCCJIe[lOBaHNH B OLIeHUBaThb ux
00/1acTH arpOHOMUH ¢ur3nonoruueckoe
- OcBauBaeT MeTo/, COCTOSIHHE;

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

Mopaynsb 8 -PazButue pacrennii u ¢gopMupoBaHHe ypoXkasi

Bonpocs! g1 ceMuHapa Ha Temy: «@u3no/10ruyecKyue 0CHOBbI (popMHUpOBaHUA ypoXKas»
1. [laiiTe XapakTepUCTHKY K/IeTKM KaK CTPYKTYPHOW U (YHKLIMOHA/JbHOW eJMHHLIe >KUBOU
MaTepun. Oco6eHHOCTH OpraHu3aluy PaCTUTeTbHON KITeTKH.

2. Tlepeunciure GyHKIMN MeMOpaH B CBSI3U C UX CTPOEHHEM.

3. Ha3zoBwure kmacchbl pepMeHTOB, X COCTAB, CBOMCTBA U POJIb B OMOXMMHUECKHX MTPOLieccax.

4. CocraBbTe (HU3HOIOTHUECKe 0COOEHHOCTH CBETOBOM M TEMHOBOM (ha3bl hoTOCHHTE3A.

5. Kakos
¢dotocuHTe3a?

JHepreTHUeCKuii  bamaHc

JINCTA

n

SKOJIOTUUECKU MeXaHU3M peryisianun

6. YKaxuTe MyTH MOBBILIEHUS TTPOAYKTUBHOCTH (POTOCUHTE3a C/X KY/JbTYP, BO3/le/bIBaeMbIX B
YCJIOBUSIX OTKPBITOTO U 3alUIL[eHHOTO TPYHTA.
7. B uem 3axsoyaroTcsi 0COOEHHOCTM SHepreTMueckoro obmeHa y pacTeHuii? Kakosa ee
CTPYKTYpa, CBOWCTBA?




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

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

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

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

12. KakoBbl 0COOEHHOCTH CTPOEHHsI KOPHS paCTeHU B CBA3M C (DYHKIIMeH TIOT/IOIeHHsT BOJBI.
13. UTto Takoe TpaHCIMpALMK PAcTeHWM, B UeM 3aK/IF0YalOTCs 0COOEHHOCTU TIPOJYKTUBHOCTU
TPaHCIMPALMKU Y Pa3/IMYHbIX C/X KYJIbTYp?

14. TTokaxxuTe CBsA3b npoijecca (POTOCHHTEe3a C POCTOM U MPOAYKTUBHOCTBIO C/X KY/bTYP.

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

16. C yem cBsi3aHBI OCOOEHHOCTH BOJHOTO OOMEHAa y pacTeHWM pPa3IMuHbIX 3KOJIOTHUECKHX
rpymnm?

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

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

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

20. C yeM CBsI3aHO HAKOIUIeHUE HUTPATOB B paCTeHUY U PeJyKLUs UX?

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

22. TlepeurciuTe MUKDPO3JIEMEHTbl W TsDKe/ble MeTas/ylbl U YKaXuTe HX (PU3HU0IOTHUYeCcKOoe
3HaueHue.

23.Yro Takoe cucTemMa TpUMeHEeHWs yA0OpeHM W B 4eM 3aK/IHYaloTCs (HhHU3M0/IOTHYecKre
OCHOBBI TIPUMeHEeHHUs y00peHn?

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

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

26. Iepeuncnute criocoObI ABW)KEHUS Y paCTeHUH, UX 3HAUEHHUE.

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

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

29. Iepeuncnure CrocoObl pa3MHOXKEHWS y pacTeHWH. B ueM 0COOEHHOCTU WCIO/b30BaHUs
T10/1IeBOT'0 U BEreTaTUBHOI'O Pa3MHOXKEHHUsI paCTeHUH B PaCTeHHEeBO/ICTBE?

30. Yro Takoe puroumMmyHuTeT? Kakve MexaHW3Mbl YCTOMUYMBOCTH PAacTeHUN K OMOTHUeCKHUM
(hakTopam?

Tabmna 8.1 — Kpurepun orjeHku ¢)opMHPOBAaHHOCTH KOMIETeHI[UH

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




KOMIIEeTeHL1H) MakcHUMansHOro Oasnma MaKCHUMaJIbHOT'O MaKCUMa/IbHOT O
banna bana
OIIK-1.Criocoben | I'otoB kK koomepaipu ¢ | ['oToB K koomepauuu | ['oToB K
pellaTh TUIIOBbIE KoJl/leraMM; He COBCeM | C  Kojuleramy, IO | Kooreparyu C
3az,auun TBepJ0 BJaJieeT | CyLeCTBY  OTBevaeT | Kojuleramu, pabore
npodecCHOHaIBHON (MaTepuasnoM, IIpH | Ha NOCTaB/IeHHbIE | B KOJIJIeKTHBe,
JesaTe/IbHOCTU Ha oTBeTax JOTyCKaeT | 1jeJid, ¢ HebobLIIMMU | CcriocobeH
OCHOBe 3HaHUI MaJioCyIlleCTBeHHbIe MOTPeLIHOCTSIMU pacro3HaBaTb IO
OCHOBHBIX 3aKOHOB |[TIOTPELTHOCTA B aHaju3e | u3jaraeT  yueOHBINA | MOP(OIOTHUECKUM
MaTeMaTUUeCKWX,  |pe3y/bTaTOB, HETOYHYIO | MaTepuajl, B OTBeTe | MpU3HAKaM
eCTeCTBeHHOHAyYH |(apryMeHTaLUio Jl0TlyCKaeT Haubosee
bIX U TIpUMeHeHUs 3aKOHOB | HeOosibIIMe TPo0erbl, | pacIpOCTPaHEHHEI
ob1eripodeccrioHan |ecTeCTBeHHOHAYUHbBIX He MCKaKawllde ero | e B  perdoHax
bHBIX JUCLIUIUIVH C  |AACLIUIIVH. cofiep>KaHusl. [MKOpacTylye
NIpYMeHeHneM pacTeHus U
HMH(OpMaIOHHO- CenbCKOX035I1CTBe
KOMMYHUKaL[MOHHbI HHble  KY/JbTYPbI,
X TeXHOJIOTHUH; OLIeHUBATh ux
¢u3nonoruueckoe
N-1.06cyxaeHue COCTOsIHUeE.

(bU310/I0rMYeCcKUX0
cobeHHOCTeH
MIPOAYKLIMOHHOTO
Tpo1jecca OCHOBHBIX
CeJIbCKOXO3MCTBEH
HBIX KYJ/IBTYD

JlonoiHUTe/IbHbIe KOHTPOJIbHbIE HCIIBITAHUSA
IUISL CTYZIeHTOB, HabpaBiux MeHee 50 6aioB (B cooTBeTcTBUM C [TosoxkeHreM «O MOAYIBHO-
PEUTUHIOBOM CcUCTeMe»), (GOPMUPYIOTCS U3 UKC/a OLeHOYHBIX CPeZICTB [0 TeMaM, KOTOphble He
OCBOEHBI CTY/IEHTOM.

Bonpocs K 3k3aMeHy
(012 cmydenmos 3aouHoli (hopmbl 0OyueHus1)

1. TnaBueiitive >Tanbl pa3BuTusi (GU3MONIOTMK  pacTeHuWil. 3HaueHwe pabor K.A.
Tumupssesa.

2. Biusnue TemnepaTypbl Ha pocT. TepMOIeprou3M.

3. ConeycToiynBOCTb pacTeHuil. THUIIBI rao(UTOB.

4. Crpykrypa u QYHKIAHU BOJBL.

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

6. MeTtob! (PHU3HOIOTHH PACTEHHIA.

7. TlutaHue pacTeHHi a30ToM, (pochHOpPoOM, KaTreMm.

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



9. OCHOBHOI MyTh AbIXaHWs pacTeHUiA. [[bIxaTe/IbHbIe CyOCTPAThl. JHEPreTUYeCKUI BBIXO/,
10.C uem cBs3aHO U3MeHeHHe HOPMBI PACTEHUH TIPU STHOJIALIMK B TEMHOTE?

11.Ponb ¢pusmonoruy pacTeHuii B Hay4YHO-TEXHUYECKOM [IPOrPecce CeTbLCKOro X03MCTBRa.
12.Caetonmo6uBbIe 1 TeHeBble pacTeHust. OU3HOIOrHUeCKHe Pa3/IHUKs MEXKIY HUMU.
13.Buramunsl. Knaccudukaiys. 3HaueHue.

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

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

16.Knaccudukanust 6ekoB. CTpyKTypa U QYHKIMH OETKOB.

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

18.Knetka kak ocMoThueckass cucTeMa. JIBW)KeHHe BOJbI B CUCTeMe I10YBa-pacTeHHe-
aTmocdepa.

19.Heo6xomiMble pPacTeHUI0O MHUKPO- M MaKpO3/IEMEHTHI, MX YCBOSEMble COeIUHeHUs U
(u3KoIOruuecKas poib.

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

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

26.KopHeBasi cucTeMa Kak OpraH IOIVIOIEHWs BOJbI. BepXHW M HWKHUM JBUTaTe
BO/IHOT'O TOKa.

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

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

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

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

32.Tlokoii y pactenwuii. Turbl okosi. Teopuu MoKost.

33.0cob6ennoctu porocunresa y Cz 1 Cs4 pacTeHUH.

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

35.1mouemMy BO BpeMs 3aCyxH y00peHHe MOXKeT HAHECTH Bpej?
36.IToromeHre U BbifeneHre KiaeTKok Bozisl. Ocmoc. Typrop. [Tnazmonus.
37.MexaHnueckue, XUMUUYECKHe U PYrye Crioco0bl yIpaB/ieH s pOCTOM PaCTeHHMIA.

38.0kucnutensHoedocopunipoBanie Ha ypoBHe cybcTpata W B 9JIEKTPOHHO-
TPaHCIIOPTHOM LielH.

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

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

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

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



43.TlapameTpsl  OLEHKHA  (UTOIEHO30B:  (OTOCHHTETHUECKHH  IOTEHIWas, YKCTast
TIPOAYKTUBHOCTH (POTOCHHTE3a, MH/IEKC JINCTOBOU MOBEPXHOCTH.

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

45.Kakre  (GU3HONIOTMYECKHWE  T[OKa3aTeld  MOTYT  C/IY)KHUTb i1 YCTaHOBJIEHHS
HeoOX0/IMMOCTH MPUMeHeHUs! peTap/IaHTOB Ha IM0JIeBbIX KyIbTypax.

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

49.CBeToKy/bTypa CeIbCKOXO3ANCTBEHHBIX pacTeHuil. BrlpaluBaHue pacTeHuil 0e3
€CTeCTBEHHOT'O 00/TyUeHMs.

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

51.XumMuyeckuii COCTaB W CTPOEHHE KJIeTOUYHOM O6O/IOUKM, ee pPOJib B IOIJIO[eHUH
BerlecTB. [ToHsTHE 0 CBOOOIHOM NTPOCTPAHCTBE KIIETKU.

52.TlonsiTHe 0 GU3MOTIOrHYECKOM 3()(EKTUBHOCTH JbIXaHMSI.
53.Xumunueckas U GUoIoruueckKas 0COOeHHOCTH TeMHOBOM (ha3bl GOTOCHHTE3A.
54.HuTpatHOe ¥ aMMOHUIHOE ITMTAHKEe PACTeHMIA,

55.KaK OyzieT pa3mMuaThCsi 0 CoJiepKaHUI0 OeJka 3epHO TIIIEeHHL{bI, BHIPAIEHHOE B CEBEpO-
3ama/{HBIX U FOT0-BOCTOYHBIX paliOHaX CTPaHbI?

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

57.T1pucrnoco6/IeHHOCTh OHTOTeHe3a U YCIOBUS CPe/Ibl.
58.Tpancriparys, ee pasmMepbl U OUOIOrHUECKOe 3HAUeHHe.
59.TpaHcnopT opraHMyYeCcKUX BEIeCTB, €r0 MeXaHU3M U Pery/IsLiys.

60.Kakue ¢usmrosorMueckre IokasaTreJM MOIYT ObITh MCIIO/Ab30BaHbI [/ ONTHMM3AlUu
BO/ZJHOT'O Pe)XMMa pacTeHUH.

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

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

66.Uctopust msyuenust gpixanus. OOIjasi XapakTePUCTHKA [bIXaHWS W €ro 3HaueHue B
JKU3HU PaCTeHUHU.

67.TlorsomeHye U BhIeJIeHHe BEIeCTB K/IeTKOH. MeMbpaHbl U UX IPOHUIIAEMOCTb JIJIs
Pa3/IMUHBIX BEILeCTB.

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

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

72.Mopo030CTOHKOCTL PaCTeHHIA.



73.VIHTeHCUBHOCTb /IbIXaHHS, €€ 3aBMCHUMOCTb OT pa3/IMUHbIX (PAaKTOPOB, METO/bI
orpe/ie/ieHusl.

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

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

77 .®otocuctemsl 1 u 2. Buodusrka GpoTocuHTesa.

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

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

80.HemocTaTok Kakoro /71€eMeHTa BbI3bIBAET CYXOBEPIIMHHOCTD TUIO/IOBBIX J1€PEBLEB?
81.®usnonornyeckre 0CHOBBI IIPUMEHEHHs Y[00peH .

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

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

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

86.3aBrcMMOCTL pocTa OT BHYTPEHHMX (akTOpOB. OUTOrOPMOHBEI U UX POJIb B JKU3HH
pacTeHuH.

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

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

90.TIpu Kakux yC/IOBUSIX HAOJIFOJATC MAKCUMAaJTbHBINA POCT CTe0JIst B BBICOTY?
91.3aBucumocTb pocTa OT BHEIIHKUX (aKTOPOB.

92.3umocToiiKoCTh pacTeHuit. IIpudrHbI r6e/ I 03UMBIX.

93.0nHepretrueckuii 6amaHC JIUCTa.

94 . Kunetrika hepMeHTaTUBHBIX MPOLIECCOB. Y paBHeHre Muxasiica-MeHTeH.
95.Kakumu BO3/efCTBUSIMA MOXKHO BbI3BaTh 00pa30BaHKe MapTeHOKAPITMUYECKUX TI0/0B?
96.PocToBbIe U TypropHble JABMKEHUS Y PaCTeHHH.

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

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

99. dusronorus yCTbHUUHBIX [JBUKEHH, UX PEryJIsIHsL.

100. KakoBo 3HaueHe MeTOo/la Ky/bTypPbl W30/JIMPOBAHHBIX MPOTOIM/IACTOB, KIE€TOK U
TKaHel /7151 GU3MOI0THH PacTeHHi 1 OMOTeXHOJIOTHH.

101. Pa3paXkuMOCTh: TIOPOT, KOJIMUECTBO, CyMMalUsi Pa3paXkeHusl.

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

103. T[naHetapHoe 3HaueHue GorocrnTe3a. CBsi3b (OTOCHHTE3a U [IbIXAHUS.

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

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

C HUMU pacTeHUM.

106. YrneBoApl pacteHuil. XWMUUECKOe CTPOEHHe, COfiep)KaHhe U QYHKIUH
OT/Ie/IbHBIX TPYIIIL.



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

108. ®uU3MO/IOrMYeCcKie OCHOBLI TIPUMEHEHHs peryisaTopoB poCTa B  CeILCKOM
XO3SIUCTBeE.

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

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

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

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

113. B/usHYe I'yCTOThI CTOSHMSI PaCTeHMI U CTPYKTYphI mocesa Ha KIT/I ¢oTocuHTe3a
arpoUTOLeHO30B.

114. MexaHu3M IOrJIO[eHust cojeii. OTHOCHTe/IbHAs HEe3aBUCHMOCTh TIOIJIOIEHHS
BO/IbI U COIEH.

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

116. JIMnMpI, UX COZiep)KaHKe B PACTEHUH U POJib.

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

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

119. Crierprika 06MeHa BelecTB y pacTeHuii. Metabo/m3M 1 MeTabomuueckue myTH.

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

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

122. M303/1eKTprUecKast TOUKa aMUHOKHCIIOT 1 GeJTKOB.

123. AJlbTepHaTUBHEIE ITyTH AbIXaHHUsl PACTEHUH, UX 3HaUeHHe.,

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

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

1500 r/m?, a ruToIa/ b TMCTOBOM MOBEPXHOCTH YBEIMUMIAch Ha 5 M2/M?2,

ITopsajok ¢popMHUpoBaHus 3K3aMeHAIUOHHBIX OMJ/IETOB.
OK3aMeHal[MOHHBIM OW/IeT BK/IIOYAeT IATh TeOPeTHUeCKIX BOMIPOCOB.

3 OIIPEJIEJIEHUE PE3YJ/IBTATA
IMPOMEXYTOUYHOM ATTECTAITUN

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

OIIK-1. Cnoco6eH pemaTh THNOBBIE 3aja4uM NMPo¢ecCHOHA/TBLHOM ieATeTbHOCTH Ha OCHOBE
3HaHUM OCHOBHBIX 3aKOHOB MaTeMaTHYeCKMX M €eCTeCTBeHHbIX HAayK C IpUMeHeHHeM
HH(OPMAHOHHO-KOMMYHHKAIHOHHBIX TEXHOJIOTHH

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



Poct pacreHui -3T0
+HOBOOOpAa30BaHUe 371eMEHTOB CTPYKTYPbI
yBe/IMueHre KOMYeCTBa OPraHMueCcKoro BellecTBa
yBeTMYeHHe MacChl
yBeIMueHre pa3MepoB

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

BiaronpusTHbIE YC/10BHSA AJIS1 POCTA NPH BJIaXXHOCTH M0YBbI
+60-80%
30-40%
40-50%
50-60%

3adaHus omkpbimoz20 muna:

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

®UTOI' OPMOHBI (pocToBbIe BeljecTBa), XMMUUECKHe BelleCTBa, BbIpabaThiBaeMble B
paCTeHHUsIX U PeryJMpyoLie UX pocT U pa3Butve. OOpa3yroTcs ry1aBHBIM 00pa3oM B aKTHBHO
pacTyIIMX TKaHSX Ha BepXYIIKax KOopHel u crebseii. K ¢uTOoropMoHaM OTHOCAT ayKCHHBI,
riub0epesIMHbI U IUTOKWHUHBI, © MHTUOUTOPBI POCTa - aOCLIU30BYIO KUCIOTY U ITUJIEH.

@DUTOropMOHBI KOHTPOJIMPYIOT BCe 3Tarbl OHTOreHe3a pacTeHuil. [lefieHre U pacTsyKeHue
KJ/IeTOK, JieXKalljie B OCHOBE BCeX TPOLIeCCOB pocTa U MopdoreHesa, HaXOAATCS Y pacTeHUM Toj
KOHTPOJIEM ayKCUHOB U LIUTOKWHWMHOB, TIO3TOMY TOJIHOE OTCYTCTBHE 3TUX (PUTOrOPMOHOB JJist
pacteHud jetanbHO. OOmjasi dopma (apXWTeKTypa) PAaCTeHHs OMNpeAeseTcs ayKCUHAaMH WU
LIUTOKMHMHAMH, a Takke rub0epe/uyiMHaMu. AYKCHHBI BEPXYIIKA robera TOZAAB/SIOT POCT
OOKOBBIX TOYeK (aruKajbHOe JOMHUHUPOBAHUE), TOTAA KaK LIUTOKWHUHBI 3TO JIOMHUHHUDOBAHUE
TIPeO/I0/IeBalOT, BbI3bIBasi BeTB/ieHWe. ['MOOepesIMHbl YCUIMBAIOT POCT PACTeHUs, aKTUBUDYS
anviKajibHble W WHTEepKajsipHble (BCTaBOUHbIE) MEPUCTEMBL. AYKCHHBI CIIOCOOCTBYIOT
0o0pa3oBaHUI0 KOpDHeM U ONpefessifoT aJalnTHBHbIe HW3TUOBI pacTeHHUs B COOTBETCTBUU C
HaripaB/ieHHeM CBeTa WM BeKTopa Cu/bl TsbKecTu (¢doTo- u reotporusm). dopmupoBaHUe
anmapara (OTOCHHTe3a U TpaHCHUpaLUsi PaCTeHWN peryavupyrTcs TOpMOHaMU-aHTarOHUCTaMHU
— LWUTOKMHMHAMU W abCLM30BOM KHC/IOTOW: LUTOKUHWHBI BbI3BIBAOT /W(depeHLDOBKY
XJIOPOTIJIaCTOB M OTKPbIBaHWe YCTbHUL], TOT/la KakK a0clu30Basi KUC/IOTa TMOAABJsieT 00a 3TH
niporiecca. [Ijisi MHOTMX pacTeHUM Te WM MHble (PUTOrOPMOHBI (rb6epesiHbl, LIMTOKUHUHB,
3TUJIeH) MOTYT ObITh UHJYKTOPaMH WK CTUMYJIITOpaMH LiBeTeHus1. [locsiefioBaTe/ibHOE yuacTue
(bUTOrOPMOHOB HEOOXOAUMO /I HOPMaJbHOTO (JOPMUPOBAHUS TUIO/IOB U CeMsIH. 3aBsi3bIBaHHE
Y POCT TJIOZIOB CTUMYJTUPYIOTCS ayKCMHaMU, rTuO0epe/yTMiHAMY ¥ LIUTOKUHUHAMH, BbIZIe/ISIEMbIMU
cemsimoukamu Ui cemMeHamu. Co3peBaHue U OMajieHre TUI0ZI0B, a TakXKe JIMCTbeB BbI3bIBAIOTCS
3TUeHOM W abcru3oBoM KUCIOTOW. CTpeccoBble BO3/€MCTBUSI HAa PpacTeHHs BbBI3BIBAIOT
yBeJIMUeHre KOJIMUeCTBa ITU/IeHa, a BOAHBIN eUIIUT — abCI[U30BOM KUCIOTHI. [IUTOKUHUHBI,
rubbepe/yIMHbl ¥, B psifie Cay4aeB, STWI€H CIOCOOCTBYIOT TPOpPACTaHUIO CeMsIH MHOTHX



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

2. Buramuspbl. Knaccudukanus. 3HaueHue.

ButamMuHbI — HU3KOMOJIEKY/ISIDHbIE, pa3HOOOpa3Hble M0 XUMHUECKOMY CTPOEHHIO
OpraHvyecKyde BellleCTBa, [IPMHMMAIOIUE YyyaCTHe BO MHOTMX peakLUsX K/IeTOUHOI'O
MeTtabom3mMa. B oTivunve oOT 6eskKOB, >KUPOB W YIJIEBOIOB BUTAaMHUHBI 1- He SIBJSFOTCS
CTPYKTYPHBIMM KOMITOHEHTaMH KJIeTKH; 2 - He UCT0JIb3YIOTCSl B KaueCTBe UCTOYHMKA SHEePTUM.

BOBIIMHCTBO BUTaMUHOB He CHMHTE3UPYIOTCS B OpraHM3Me 4ejioBeKa M >KMBOTHBIX, HO
HEKOTOpble CHUHTe3UPYHOTCS MHUKPO(MJIOpOM KUIlleYHMKA W TKAaHAMA B MUHHUMAaIbHBIX
KOJINYeCTBax, MO3TOMY OCHOBHbBIM WMCTOYHMKOM BUTaMHHOB SIB/ISIETCSl TUIa. BUTaMuHBI —
BellleCcTBa HECTOMKWe, OHU JIerKO pa3pyLlaloTCs BbICOKOM TeMIlepaTypoH, AeMCTBUeM CUJIbHBIX
TU/IPOKCU/IOB, KUCIOPOAOM BO3/yXa, NIOHU3HUPYIOLMMU U3TYYeHUSIMU U JPYTUMHU (HaKTOPaMU.

BuTtamuHbl 66U OTKPBITHI B KOHLIe XIX crosetust 61aroapsi paboTaMm pycCKUX YUeHbIX
H.U. Jlynuna u B.B. IlamyTtuHa, BriepBble MOKa3aBUIMX HEOOXOAWMOCTb il TIOJTHOLIEHHOTO
MUTaHUs KpoMe OeJTKOB, )KUPOB U YIJIEBOJIOB ellle KaKUX-TO Hen3BeCTHbIX BelriecTB. H.U. JIyHUH
TPOBeJ SKCIIePUMEHT Ha 2 rpymnnax MbIlIel, OJHY U3 KOTOPbIX OH KOPMUJI LieJIbHBIM MOJIOKOM, a
IPYTyI0 — CMecbl0 U3 0e/KOB, XUPOB U YIJIEBOJOB MOJIOKAa. BTopasi rpymma Mbliiedl craja
GoseTb, OTCTaBaTh B POCTe U pa3BuTud. B 1912 roay nosbckuii yueHsiii Koszemup ®@yHK, uzydas
KOMITOHEHTHI, BXO/SIIHe B COCTaB IIeyXy pUca U TIpeoXpaHstoliye oT 6one3Hu 6epu-oepu, u
rosiarasi, YTo B UX COCTaB [JO/DKHbI BXOJUTh aMUHHbIE TPYIIIIUPOBKU, MPeJ/I0KUA/I Ha3BaTb 3TH
HeH3BeCTHbIE BelleCTBa BUTAMUHAMM, T.e. aMUHAMHU >KU3HU.

[To XxMMHUYeCKOMy CTPOEHHIO BUTAMHHBI [IefIIT Ha BUTAaMUHbI anudaTuyeckoro psija,
al[MK/IMUeCcKOro psiia, apoMaTUuyeckoro psija, reTepoLukauueckoro pszga. Ilo ¢wu3smko-
XMMHUYECKUM CBOMCTBaM BWUTaMWHbI pa3ie/isiioT Ha [iBe TPYMIbl: BUTAMUHBI, PaCTBOPHUMbIE B
>KApax (/MMOBUTAMUHBI), U BUTaMHUHBI, PaCTBOpUMbIe B BOjle (TUPOBUTaMHUHBI). BUTaMUHBI
NIPUHATO 0003HauaTh OOMbIIMMKM OykBamu JlaTMHCKOTO andasuta (A, D, E, B1, B2 u T. 1.), a
Takke 10 0Oose3Hu (KOTOPYIHO W3/IeUMBaeT [AHHBIM BUTAaMHH) C TIpUOABKOW «aHTH»
(aHTHKCepo(TabMUUYECKUM, aHTUPAaXUTHbINA, aHTUHEBPUTHBIA U T. [.) WIK M0 XUMUUECKOMY
(ycsioBHOMY) Ha3BaHHIO (peTHHOJI, Kanbludeposn, 6UoTHH, ackopOuHOBas Kuciaota u T. 1.). K
rpymnmne >KWUPOpacTBOPUMMBIX BUTaMUHOB OTHocATCs ButamuHel A, D, E, K u F, a
BozlopacTBopuMbiM — B1, B2, B3, B5, B6, Bc, B12, C, P, H. K rpymnre BUTaMHUHOIO00HBIX
BeIIeCTB OTHOCATCSI XO/IMH, MHO3UT, BUTaMUHbI B13, B15 yOUXUHOH U Jp.

3. Knaccudukarus 6enkoB. CTpyKTypa v (yHKLHHU 0e/IKOB.

benky, wnu npoTenHsl (B T1epeBOle C Tpeueckoro O3HayaeT «IMepBble», WU
«Ba)KHeHIIMe»), IPUCYTCTBYIOT BO BCexX KieTKax. Ha MX [JO/I0 y )KMBOTHBIX MPUXOJUTCS OKOJIO
TIOJIOBUHBI CYXOW Macchl, y pacteHuit — 20-35 %. B 6enkax maccoBasi 107151 yT7iepofia B CpeiHeM
cocrasiisteT ~ 50 %, Bogopoza ~ 7 %, kuciopoza ~ 23 %, azora ~ 16 %, cepbl ~ 1 — 3 %. B ux
COCTaBe TaKKe BCTPeUaroTCs U Ipyrue XMMUYeCKue 3/1eMeHTHI.

Benku — Hanbosiee MHOTOUKC/IEHHbIE U UCK/TFOUMTETbHO MHOT00Opa3Hble 10 (PyHKIUSIM
MaKpOMOJIEeKY/Ibl, WUrpatroliye (QyHJaMeHTa/JbHYI0 pOJib B (DOPMUPOBAHUM U TMOAJepP>KaHWUU
CTPYKTYPbI U (YHKLMI >XUBbIX opraHu3moB. C Oe/lkaMu B >KMBOM OpraHv3Me CBsi3aHbl TaKue
Orosoruyeckyre MpoLecchl, Kak pocT, Jie/leHre, pa3MHOXKeHHe U pa3BUTHe KIIeTOK, peanu3ariys



HaC/Ie[ICTBEHHON WH(OpPMalIMK, MbIlIeUHble COKpPAIleHUs, HepBHasi [eaTelbHOCTb, OOMeH
BEIIIeCTB U T.JI.

Benku — 3mo 8bICOKOMO/EKYspHble OUOnoAUMEpbl, CMPYKMYPHYI0 OCHOBY KOMOPbIX
cocmae/swom noaunenmuoHble yenu, cocmosiwjue U3 dMUHOKUC/AOMHbIX OCMAMKO8, C853aHHbIX
opye ¢ Opy2om nenmuoHoll cessblo. [Tpu ux ruppoause 06pa3yroTCsi aMUHOKHMC/IOTHL. B coctaBe
0eNKOB BCTPEYAIOTCS ABAJLaTh CTAaHJAPTHBIX AaMHHOKHUC/IOT. [l KaXIOW CTaHJApTHOU
AMUHOKHC/IOTBI CYII[ECTBYeT TeHEeTHUeCKW KO/, TP IOMOIM KOTOPOTrO B TeHaxX 3arucaHa
uHpopMalusa o KoaupyeMoMm Oenke. Kpome aBafliaTé CTaHJAPTHBIX aMHUHOKHC/IOT, B COCTaBe
Oenka BCTpeUarTCs W Apyrve aMUHOKHUCIOTHI, OHU 00pa3yroTCs B pe3y/jbTaTe MOJU(PUKALUM
CTaHJAPTHBIX aMUHOKHCJ/IOT, ITOCJ/Ie TOTO Kak IMoc/aefHHe ObLTH BK/IFOUEHBI B COCTAB MOJIEKYJIbI
Oenka. Hampumep, B cocraBe Oesnka Ko/jlareHa COJEPXKUATCS 5-THAPOKCHIIM3WH, KOTODBIM
obpa3yeTcs B pe3y/bTaTe MOAUMDUKALIN CTaHAAPTHON aMUHOKHUC/IOTBI JIM3UHA:

KpoMe aMHHOKHC/IOTHBIX OCTaTKOB, B COCTaB O0€/JIKOB MOTYT BXOJWTb U JpYyrHe
KOMITOHEHTbI: MOHbI META/UIOB, YI/IEBObl, JIUMIH/bl, HYK/JIE€UHOBbIE KHUCJIOTBI U JP.
MHoroo6pa3uie 0esKOB OMpeZe/sieTcsl He TOJLKO WX KauyeCTBEHHbIM COCTaBOM, HO W UMC/IOM
AMUHOKMC/IOTHBIX OCTAaTKOB, W TIPEXK/€ BCEro TMOPSAJAKOM WX UEepe[oBaHHS B MOJIEKYJIE.
[ToTeHLMaIBHO pa3HOOOpasue 6e/IKOB Oe3rpaHUyHoO.

MeXX1y aMUHOKHC/IOTHBIMHA OCTaTKaMH B MOJieKy/e OejlKa CYIeCTBYIOT pa3/IMuHble
XUMUUYECKHe B3aUMOZEHCTBUS, 3TO — KOBaJIeHTHbIE, HOHHBIE, BOJOPO/HbIE CBSI3U, THAPO(OOHbIE
B3aMMO/IeHCTBHSI, BaH-/1€P-Baa/lbCOBbI CUJIBIL.

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

4. Heo0xoauMble pacTeHHI0 MUKPO- U MAaKpP03/IEMEHThI, HX YCBOsieMble COeANHEHUS U
¢usnonoruueckas posub.

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

B 1939 r. 6buio chopMynMpoOBaHO TPOWMHOE TIPAaBW/IO APHOHA, COTIACHO KOTOPOMY
3/IeMEeHT TIPU3HaeTCsl HeoOXOAUMBIM B Cyvae, ecsii: 1) pacTeHue 6e3 Hero He MOXKET 3aKOHUUTh
CBOM >KM3HEHHBbIM LMK/, 2) APYrod 3/ieMeHT He MO)KeT 3aMeHUTh (YHKLUIO H3y4yaemMoro
3/ieMeHTa; 3) 3/IeMeHT HeroCpe[CTBEHHO BK/IIOUeH B MeTabo/M3M pacTeHUs.

Ha ocHOBe KO/M4eCTBEHHOW TOTPeOHOCTH W COZIEP)KaHUSI B PAaCTeHUSX MHUHEpabHbIe
37IeMeHThl TO/pa3/esisiloT Ha MakpO- U MUKPO3/7eMeHThl. [IhrarenbHble 3/1€MeHThbl, KOTOpbIe
TIOT/IONIAIOTCSL PAaCTeHUsIMU M3 cyOcTpaTa B OOJBIIMX KOMWYeCcTBax (Cozep)kaHWe WX B 30J1e
bonee 0,1-0,01 %), Ha3bIBAIOT MakKpO3JieMeHTaMH, a HeOOXO[UMble B 3HAUMTETHbHO MEHBIIIeM
KosmuecTtBe (copepkaHue B 3oje Hwke 0,001 %) — MukposnemeHTamMu. K MakposnemeHTam
otHocsitest K, Ca, Mg, N, P, S, asia ranoduToB B aHHYIO Tpyriy cieayet gobaeuth Na u Cl. K
MHKpO3/7ieMeHTaM oTHocsATcs Mn, Zn, Cu, B, Mo, Cl. o cBouM KoJinueCTBeHHBIM TlapaMeTpam B
pactrenuu Fe pacriosiaraeTcst Ha TpaHHMLie MaKpo- U MUKpPO3/ieMeHTOB. Bozopociisiv Heobxoaum



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

B  pacTuTenbHOM — OpraHuM3Me — MakKpO3JIEMEHThl  BBIMOJNHSKOT  CyOCTpaTHYHO U
perynsaTopHyto posib. CyOcTpaTHasi po/ib JAHHBIX 3/eMEHTOB 3aK/II0YaeTcsi B TOM, UTO OHHU
BXO/JIT B COCTAaB OPraHUUECKUX BELeCTB, SIBJISIOIIUXCS CTPOMTEBLHBIM MAaTepUaioM KJIeTKH.
Kak coctaBHasi uacth mMeMOpaH, ()ePMEHTOB, MEPEHOCUMKOB 3JIEKTPOH-TPAHCIOPTHBIX Lierei
doToCHMHTE3a W [IbIXaHUs, armnapata CHHTe3a Oesika 3/71eMeHTbl MUHEpalbHOTO MHUTAHUS
PEry/IMpPYIOT CKOPOCTb OCHOBHBIX (PU3MOIOTHUECKUX U OOXUMUYECKUX TIPOLIECCOB PACTEHUH.

5. ®usmnosoruuyeckue OCHOBbI TPUMEHEHHs PeryJsiTopoB pocra B CeIbCKOM

X03fI1iCTBe.

B ecrecTBeHHBIX OMOLIEHO3aX TIOTJIOL[EHHbIE W3 TIOUBBI COEJIWHEHHS UYaCTUYHO
BO3BpAIlAlOTCS C OMAaBUIMMHU JIMCThSIMUA, BeTKamu, xBoed. C yOpaHHBIM ypOXKaem
CeJIbCKOXO035IMCTBEHHBIX PaCTeHUM MOIVIOLeHHbIe BellleCTBa U3 M0YBbl YCTPaHSIOTCA. BemnurHa
BBIHOCA MHHepasbHbIX 371eMEHTOB 3aBUCHUT OT BHUJA PacTeHHUsl, ypO)KalHOCTU U TOYBEHHO-
K/IMMaTU4yeCKUX ycaoBUW. OBOIIHBIE KY/JIbTYPbI, KapTogesib, MHOr0JIeTHHE TpaBbl BBIHOCAT
OoJibIlIe 371eMEHTOB MTUTAHUSI, UeM 3ePHOBBIE.

[  mipefoTBpallieHUs] UCTOLLEHUS TOUBbI M TIOMy4eHUs BBICOKHMX YpO’KaeB
CeTbCKOXO035HUCTBEHHBIX KY/IBTYP He00X0quMo BHeceHHe yao0peHuit. ComocTapiisisi KOJTMUECTBO
3/IEeMEHTOB B TIOUBE M PaCTeHUM C BeIMUMHOW ypoxkas, FO. JIubux cdhopmynupoBan 3aKkoH
MUHMMYyMa WM 3aKOH OrpaHUuMBaroIKX (hakTopoB. COrjiacHO 3TOMY 3aKOHY, BeJTMUMHA yporKast
3aBUCUT OT KO/JMYeCTBa TOrO 3JIeMeHTa, KOTOpbId HAaXOAWUTCS B IOYBE B OTHOCUTETbHOM
MHUHHMYMe. YBe/lrnueHHe CO/lepKaHusi 3TOr0 37ieMeHTa B IOYBe 3a CUeT BHeCeHWs YA00peHHit
OyJeT MpUBOAUTEL K BO3PACTaHUIO YPO’Kasi ZI0 TeX I0p, MOKa B MUHUMYMe He OKa)KeTCsl pyroi
yeMeHT. [lo3ke OBbUIO yCTAHOBMEHO Ha/WuMe Yy pacTeHHWH KPUTHUECKUX T1epUoJi0B II0
OTHOIIEHUIO K TOMY WJIM UHOMY MUHepasbHOMY 3/IEMeHTY, TO eCTh Tepuoziax 0osee BBICOKOM
YYBCTBUTELHOCTU DPAaCTeHWH K HeJOCTaTKy STOro 3JjieMeHTa Ha OnpefiesieHHbIX STarnax
OHTOTreHe3a. JTO M03BOJIsieT PeryJupoBaTh COOTHOLIIEHHe TTUTaTe/IbHbIX BElL|eCTB B 3aBUCUMOCTH
oT (a3bl pa3BUTUS U yCAOBUM cpefbl. Tak, M3BeCTHO, UTO B OCEHHUW TEPUOJ [Jsi 03UMBbIX
Ky/IbTYp He PeKOMeH[yeTCs BHOCUTh a30THble yZ00OpeHUs], TaK KakK OHW YCUIMBAIOT POCTOBbIE
TIPOLeCCh], CHW)Xasi YCTOMUMBOCTb pacTeHU. B oceHHuI mepuof Hazf0 MPOBOAUTEL MOLKOPMKHU
dhocdhopom u KanueM, a BeCHOM a30TOM.

C nomorpio yiobpeHnii MOXKHO pery/ivpoBaTh He TOJBKO BeIWYMHY ypOXKasi, HO U ero
KayecTBO. Tak, A1 MOJTy4YeHusi 3epHa TILIEeHHUI[bl C BBICOKUM COJiep>KaHreM Oesika HaZj0 BHOCHTb
a30THble yA0OpeHUs, a [Jis TIOMy4YeHUs TPOAYKTOB C BBICOKMM COJlep)KaHHeM Kpaxmasia
(HarpuMep, 3epHa MHUBOBAPEHHOTO slUMeHs WK KayOHU KapTodesisi) Heobxogumbl dochop u
Kamii. BHekopHeBasi moakopMka ¢ochopom He3asonro o yOOpPKM yCUIMBaeT OTTOK
aCCUMUJISITOB W3 JIMCTbeB CaxapHOW CBeK/bl K KODHeI/IoZaM U TeM CaMbiM YBeJWYMBaeT ee
€axapucCTOCTh.

Cucrtema yzmoOpeHMI — 3TO TporpamMma TpUMeHeHHUs1 yoOpeHW B CeBOOOOpPOTe C y4eTom
pacCTeHUI-TIpeAIIeCTBEHHUKOB, TIOOPOAMS TTOYBbI, KITMMAaTHUeCKUX YCIOBHUH, OMOIOrHYeCcKrX
0co0eHHOCTEeM pacTeHWid, COCTaBa W CBOMCTB yaobOpenuii. Cucrema yznoOpeHuMil co3zaercs C
yueToM KpYyroBOpOTa BellleCTB M uX OanaHca B 3emsiefieiu. bamaHC muTaTesbHBIX BeILECTB
YUUTBIBAeT MOCTYIUIEHHe UX B TMOUBY C YA0OpeHUsIMU, CyMMapHbIM pacxo/ Ha ¢popMHpOBaHKe
ypO)KaeB U HeNpO/AYKTUBHbIe TOTepu B rouBe. Heobxoaumoe yciioBue (yHKIIMOHUPOBAHUS



CUCTeMbI yA0OpeHUl — 3TO TpeAloTBpallleHre 3arpsi3HeHusT OKpYy Katolllei cpe/ibl BHOCUMBIMH B
M0YBY XUMUUYECKMMH COeJUHEHUSIMHU.
6. YryeBojbl pacTeHuil. XUMHUeCcKOe CTpPOeHHe, cofep)kaHue U (PyHKI[UM OTAe/TbHBIX
rpyIiL.

Eme B JgpeBHMe BpemeHa uesioBeueCTBO IO3HAKOMWIOCH C YIJIEBOJAMU U HAy4YW/IOCh
VICTI0/Ib30BaTh UX B CBOEW TOBCEJHEBHOM >KW3HU. XJIOMOK, JieH, JpeBecuHa, Kpaxmas, Me[,
TPOCTHUKOBBIM caxap — 3TO BCETO JIMIIb HEKOTOPbIe U3 YIIeBO/0B, ChIrPaBIlIMe BaXXKHYIO PO/b B
pa3BUTHe IMBWIM3AL[MU. YTJeBOAbl OTHOCSATCS K uuCy Haubosiee pacrpoCTpaHeHHBIX B
TIpUpO/ie OpraHMYecKux coefvHeHud. OHU SIBSIOTCS HEOTheM/IEMbIMU KOMITIOHEHTAMU KJIeTOK
MoOBIX OPraHW3MOB, B TOM 4YHc/ie OaKTepui, pPaCTeHUM M >KMBOTHBIX. B pacTeHHsX Ha JO0JI0
yryieBogoB nipuxoautcst 80 — 90 % cyxor Macchl, y >KMBOTHBIX — OKOJI0 2 % Maccel Tena. Ux
CUMHTE3 W3 VYIJIEKACIOrO0 Ta3a W BOJAbl OCYLIEeCTBJSETCS 3€/JeHbIMM pacTeHUsIMU C
WCMO/Ib30BaHKEeM SHepruM COJTHEeUHOro cBeTa (POoTOCHUHTES).

Bce u3BecTHbIe yrieBoAbl MOXKHO TMOZIpa3Zie/uTh Ha /[Be OOJIbIIMe TPYIIbI — MPOCThIe
YIJI€BO/IbI U C/IO)KHBbIE  yrjieBoAbl. OTAenbHYIHO TPYIIY COCTaB/SIOT —YIJIeBOACOZep Kallye
CMelllaHHble  TIO/IMMephbl,  HamnpuMep, IJIMKOMPOTEUHbl —  KOMIUIEBKC ~ C  MOJIEKYJ/IOU
OenKa, TIMKOJIATTH/IbI — KOMILIEKC C JIUTTH/IOM, U JIp.

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

CnoxxHble yrieBofbl (MoMcaxapybl, WK TIOJIMO3bI) TIPeCTaB/SIOT COO0M TOMMEpHI,
MOCTPOEHHBIE U3 OCTATKOB MOHOCaxapw[0B. OHU TIpY TH/[PO/IA3e 00pa3ytoT MPOCThIe YI/IeBO/BI.
B 3aBUCMMOCTH OT CTerleHU TMOJMMEpU3aliUd MX TO/pa3fe/sitoT Ha HU3KOMOJIEKY/SIpHbIE
(onurocaxapuzpl, CTeleHb MOAMMepH3allMd  KOTOPbIX, KakK IpaBuio, MeHbue 10)
Y BBICOKOMOJIEKY/IsipHble. OnmMrocaxapuibl — CaxaporoZio0HbIe YTIeBO/bl, pACTBOPUMBIE B BO/JIE
U ClajiKve Ha BKyC. VX 1o crmocoOHOCTH BOCCTaHaB/IMBaTh UOHBI MeTamnoB (Cu2+, Ag+) aenst
Ha BOCCTaHaB/MBAaKOLUe U HeBOCCTaHaB/vBarole. [Tonvcaxapypl B 3aBUCUMOCTH OT COCTaBa
MOYKHO TaKXe pa3/leuTb Ha JBe TPYIIbl: TOMOMNOAMCaXapU/ibl U reTepornoarcaxapu/ibl.
l'oMononucaxapybl TMOCTPOEHbI U3  MOHOCAXapUJHBIX OCTaTKOB OJHOTO THUMA, a
reTeporoarcaxapyu/ibl — U3 OCTaTKOB Pa3HbIX MOHOCAXapH/0B.

Buosornueckre (YHKIMM TOMMCAaXapy0oB BeCchbMa pa3HOOOpasHBI: 3Hepzemuueckas,
CMpyKmMypHas, ONOpHasi, 3aWumHasl, 3anacarowas, pe2y1smopHas (hyHKyuu.

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

Jlunuap! TIpeACTaBIsIOT COOOH HEOAHOPOAHYKO TPYIIY XWMHUYECKUX COeQUHEeHHUH,
HEpACTBOPDUMBIX B BOZE, HO XOpOLIO pAacTBOPUMBIX B HEMOJISPHBIX OPraHUYeCcKHX
pacTBopuTessiX: Xjopodopme, 3¢wupe, aieroHe, OeH3ose W Ap., T.e. OOIMM WX CBOWCTBOM
sBrsieTcst TUAPodoOHOCTL (THAPO — Boza, Gobusi — Gosi3Hb). M3-3a Gosblioro pasHooOpasust
MNAJ0B JaTh Oosee TOYHOE orpefiesieHHe UM HeBO3MOJKHO. JIMMu/BI B OO/IBIIMHCTBE C/TydaeB
SBJISIIOTCSL  CJIOKHBIMM  3(MpaMM  >KUPHBIX KHUCJIOT U KaKOro-mbo CrnupTa. BbigessioT
CJleIyIoLMe KIacChl JIMMUAZOB: TPUALIWIT/IMLIEPHUHBI, UIN >KUPBI, POCHOMUNH/BI, TITAKOTUITHAADI,
CTepOU/ibl, BOCKA, TepIeHbl. Pa3/iuMuyaroT [Be KaTerOopuu JIMMWJIOB — OMbBUISIEMble |
HeoMbuIsieMble. K OMBIISIEMBIM OTHOCSTCSI BeIeCTBA, COJEprKalliye C/I0XKHOI(UPHYIO CBSI3b



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

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

pa3Hoobpa3Ha. K oCHOBHBIM (YHKIMSIM JIMTIM/IOB MOXKHO OTHECTH CJleJyIOIIe:

1.

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

JHepreruyeckasa ¢GyHkOus. XoTsd B KaueCcTBe WCTOUHHMKA HSHEPrdd B OCHOBHOM
WCTIOB3YIOTCS YTTIEBOABI, JIUITU/IBI IBMSIFOTCS Oosiee sHeproeMKuMu. I1pu okucienuu 1 r
JIMTTU/IOB BBIZIEISIETCST TIOUTH B JBa pasa Oombie sHepruu (38,9 k/K/T), uem mpu
OKHCJIeHUH yTeBoJioB. 1o 3Tol rpuurHe MUMU/bLI (B OCHOBHOM, >KUPbI) TIPE/ICTaBISIIOT
coboii 6osiee KOMMAKTHYIO OPMY XpaHeHMsI 3arlacoB, W3 KOTOPBIX NP HeOOXOANMMOCTH
MO>KHO MOYYUTh 3HAUUTEIbHOE KOTMUECTBO SHEPTUH.

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

3amurHaa ¢QyHkoua. O6mazas  TEMJIOU30/IAL[MOHHBIMKA  CBOMCTBAMH,  >KUPOBast
MPOKJ/IaJiKa MOXXeT TpeAoXpaHsATh OPraHM3M OT TeMIlepaTypHbIX Bo3zeiicTBuil. Kpome
TOTO, MSTKWUW C/AOM >KMpa 3all[uIllaeT OT MeXaHWYeCKUX TMoBpexxaeHui. Bocka,
MOKPBIBAOIIME JIUCThSI U CTeO/IM paCcTeHUH, TIPeJ0TBPAIIIAl0T U3/UIIIHIO ITOTEPI0 BJIary,
a TakXKe 3allUIIal0T PacTeHUsl OT TIPOHUKHOBEHUSI BUPYCOB U OaKTepuid.

Perynsaropnass ¢pyHkuusa. MHorve coefivHeHHsl, OTHOCSIIUECS K JIUMUJAM, SIBISHOTCS
peryisaropaMyd — pa3/MuHbIX — MpoleccoB. K  TakuM  coeUHEHWEM  OTHOCSITCS
YKUPOPACTBOPUMbIE BUTAMUHbI, CTEPOU/IHbIE TOPMOHBI.

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

npo¢ecCHOHA/ILHOH /IeSITe/IbHOCTH

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

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

JKUPBI
BUTaMUHbI
+IIPOJIMH
METUOHUH

Mopo030CTOHKOCTB - 3TO

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

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

+peTapAaHThl
JehoMaHThbI
LUTOKUHWHBI
repOUI/IBI



3adaHus omKkpbIMo20 muna:

1. Yto Takoe pacTuTe/lbHas [AMArHOCTHKA MHHepa/abHOro nuranusa? HazoBure ee

BHU/bI

PacturenbHass [MAarHOCTMKA BK/IIOUAeT BU3YyaJlbHYHD) W XWMHUUECKYHO (TKaHEeByHO U
JIUCTOBYIO). Bu3yasibHasi ;UarHOCTHKA — OmpeziesieHre 00eCreueHHOCTH PaCTeHUH T10 BHELTHUM
npu3HakaM. I[Ipu HecbalaHCMPOBAaHHOM TIUTAaHWW WIH JJIMTEILHOM HeJOCTaTKe Jr00ro
MTUTATe/ILHOTO 37IeMeHTa XO0J MeTabo/MUecKuX TIPOI[eCCOB B TKaHAX PpacTeHHs TTyOOKO
HapylaeTcs. JTO CKas3blBaeTCsi Ha HWHTEHCMBHOCTM pOCTAa W Pa3BUTHS, COIMPOBOXKIAETCS
MOpP(O/IOTUUeCKUMH W aHAaTOMMYECKUMH H3MeHEeHUsSIMA C XapaKTepHbIMU BHEIIHUMU
MPOSIBJIEHUSIMU Ha JIMCTbSIX U [PYrMX OpraHax, a y IUIOZOBBIX M SITOAHBIX KY/JIbTYp — U Ha
reHepaTUBHBIX OpraHax (Ma1ozAax).

Ilna Gojiee TOYHOTO OIpeie/ieHUs] 00eCIeUeHHOCTH pacTeHWH 3/IeMeHTaMH ITUTaHUs
TIPUMEHSIFOTCA TKaHeBasi M JIMCTOBas [AWAarHOCTUKU. TKaHeBasi OCHOBaHa Ha ONpejeeHur
HeopraHuueckux (opM coefMHEHUM 3/IeMEHTOB MUTaHHsS B COKe WM BBITSDKKE W3 TKaHel
pacTeHul. JIMCTOBasi [UAarHOCTUKA BK/IFOYAeT OIpejie/ieHHe Ba/lOBOTO COJeP)KaHUs 3/IeMeHTOB
MUATaHWS B pa3/MUHbIX OpraHax pacTeHWM. Ha OCHOBaHMM MHOTOUYMC/IEHHBIX TI0JIEBBIX
WCC/IeJOBaHUM yCTaHOBJ/IEHbI ONTUMa/IbHble YDOBHU BasiOBOTO COZEepP>KaHUsSI 3/IeMEHTOB MUTaHUs
B OTJeJIbHbIX OpraHaxX pacTeHUs, KOTOpble o0ecrieurBaioT (HOPMHUPOBaHUE BBICOKHX YPO’KaeB
XOpOLLIero KauecTsa.

2. Tloneranue pacreHuid. [IpyUHHBI MO/IEraHMs.

3HauuTeNbHBIA yIepd ypOXKaWHOCTH CeTbCKOXO3SIMCTBEHHBIX M OCOOEHHO 3€pHOBBIX
KyJIbTYp HaHOCHT T0JieraHre. B oT/ie/ibHbIe ro/ibl CyMMapHble TIOTepy 3epHa COCTaBJISIFOT OKOJIO
25-30%.

[Toneranne y pacTeHWi BO3HMKaeT TIPU HapyLIeHUM COOTHOLIEHHUSI MEXIYy MacCou
Ha/[3eMHOM YaCTH pacTeHHs ¥ TIPOYHOCTBIO HIDKHEHN 4acTu CTe0sisi, BHI3BAHHOTO HE/I0CTaTOUHBIM
yTOJIIL{eHNeM COJIOMUHBI U C/1abbIM Pa3BUTHEM B Heil MeXaHHMUECKHUX IeMEeHTOB.

[Toneranue MOryT MHAYLIMPOBATh pa3/iMuHble ()aKTOPb! BHELLIHEHN CpeJbl.

3azyujeHHble nocesbl. IIpy 3aryijeHHbIX TOCeBaxX MPOUCXOJUT BHITATHBaHHe CTeOs u
He/lopa3BUTHe MeXaHUYeCKUX TKaHew.

H36bimouHoe @HeceHue a3omHbix yO0obpeHull U upe3MepHblll noaus. B Takux ycrIoBUsX
pacTeHus] CWJIbHO KYCTSITCS M Pa3BUBAlOT OOJIBIIYIO JIMCTOBYIO TOBEPXHOCTb. DTO MPUBOJUT K
B3aUMHOMY 3aTeHEHH!IO, a, Ce[jloBaTe/bHO, U K CHIDKeHUIO (DOTOCHHTe3a. Y MeHbllleHHe Kosiuye-
CTBa YyIJIeBOZI0B TOPMO3UT 0Opa3oBaHKe MexaHWYeCK1X 3/1eMEeHTOB B PaCTeHHH.

CunbHblll 8emep ¢ 00XcO0eM. YBAKHSS U YTSDKesAs KOJIOC, CUIbHBIA BeTep C JOXKIeM
BbI3bIBAET I10JIeTaHre pacTeHUH.

3. Uro Takoe spoBHM3aLiis pacTeHHil.

Y psizja pacTeHMM Iepexoj, K 3Tarly 3pejlioCTH INPOMCXOJUT JMIIb IOC/e BO3ZeNCTBUS
TIOHV)KEHHBIX TeMriepaTyp - sipoBu3aluu. K TakMM pacTeHUsIM OTHOCSITCSI 03UMble, [IBY/IeTHUKA
u ABypyuyku. OOIIMM [is 3TUX pacTeHU# SBIsSeTCs TO, UYTO KX OHTOreHe3 CBsi3aH C
1epe3uMOBKOM.



B ecTecTBeHHBIX YC/IOBUSX NPU OCEHHEM IOCeBe O3MMble pacTeHUs (POXKb, MILEHMIIA,
S’UMEHb) I[I0/IBEpratoTCsl JJIMTE/IbBHOMY B/IMSIHUIO TIOHVDKEHHBIX TeMIlepatyp, [OC/ae Yero
HOPMa/IbHO BBIKOJIAIIMBAIOTCSl. IMEHHO 3Ta 0COOEHHOCTh O3MMBIX T03BOJISIET UM TIEPEHOCHTh
3uMHHe ycnoBusa. OKasanoch, UTO eCId TOJBEepPrHYTh [eMCTBUIO MOHV)KEHHOM TeMIlepaTypbl
HaK/IIOHYBIIMeECS CeMeHa, OHU MepexoJAT K BBbIKOJAIIMBAHUIO U IIPU BeCeHHeM II0CeBe.
[iByneTHUe pacTeHusi, HanpyMep KalycTa, INPOXOAAT SIPOBU3ALMI0 TOJBKO IPU HaJIW4YUU
JIUCTBEB.

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

Poct - 3TO0 mporecc HOBOOOpa3oBaHMSI 37eMEHTOB CTPYKTYpbl opraHu3ma. Ilof
3/IeMeHTaMH CTPYKTYpbl HeoOXOJUMO TIOHUMAaTb OpraHbl, K/IeTKH, OpraHe/UIbl KJIEeTOK,
MaKpOMOJieKybl. OOBIUHO POCT COTIPOBOXK/AAETCSI YBeTMUeHHEeM MacChl M Pa3MePOB pacTeHMUsI.

B oT/muve OT >KMUBOTHBIX OPraHU3MOB PAaCTeHHsl PacTyT B TeueHHe BCeM CBOel >KW3HU,
o0Opa3ysi HOBbIe K/IeETKM, TKAaHM W OpraHbl, MPUUYEM pACTyIe 30Hbl HAXOASTCS Ha KOHLe
Kak710T0 cTeb/1s1 U KOPHS paCTeHusl.

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

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

PeyTunusanmsa - T[OBTODHOe  MCIOJIb30BaHMe  31emMeHTOB. IIpu  Hepocratke
PEeYTWIN3UPYEMBIX 37IEMEHTOB OHM OTTEKAlOT M3 paHee 00pa30BaBIIMXCS YaCTel pacTeHUS B
MoJiozibie, hopMupytoliecs: opranbl. K peytunusupyembiM 31emeHTam otHocsTcs N, K, P, Mg.
[TosTOMY MX HEIOCTaTOK TIpeXK/ie U sipue MPOsIB/ISeTCS HA HUKHUX, 3aKOHUMBILIKX POCT JIUCThSIX.

Hepocratok ocrtanbHbix 371emMeHTOB (Ca, S, Fe U Bcex MHUKpPO3/IeMEHTOB),
HepeyTUTM3UPYEMBIX WK (J1ab0 PeyTUTM3UPYEMbIX, OTPA’KAeTCsI Ha CAMBIX MOJIO/IBIX PaCTYIIUX
YacTSAX pacTeHUs.

Monogple NUCTbSI 3HAUMTENBHO >KeaTee, uyeM cTapble. OKpacka MOJIOJbIX JIUCThbEB
HallOMUHaeT OKPAacCKy JIMCTbEB C [IePeBbeB, CTPAJAIOIIMX OT HejocTaTKa a3ora. IIpu Oonee
OCTPOH HeJJOCTaTOUHOCTU OKPAcCKa CTaphbiX JMCTLEB ObIBaeT Osie/jHee, ueM MOKA3aHO Ha PUCYHKe,
Ha MHOTUX W3 HUX CPeJIHSIsl )KUJIKa JKeJITeerT.

Hepocratok ocrtanbHbix 37eMeHTOB (Ca, S, Fe U Bcex MHUKpPO3/IeMEHTOB),
HEpPeYTUTU3UPYEMbBIX MJTH C/1ab0 peyTUIU3UPYEMBIX, OTPAXXAeTCS Ha CaMbIX MOJIO/IBIX PACTYIIMX
yacTsax pacteHusi. Tak, odeHb OJ/iM3KHMe IO BHELIHEMY BHAY XJIOPO3bl TP HEAOCTAaTKe a30Ta
TIPOSIB/ISIFOTCSL Ha JIUCThSIX HIDKHErO sIpyca, a TPU HEeJOCTaTKe >keie3a - 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 HeJJOCTaTKe KasbIys -
Ha MOJIOJBIX.

6. Ha3soBuTe nyTH NOCTyIUICHHA BOABI B pacTeHre. KopHeBoe faB/ieHue.
Bopa rocryriaet B pacTeHue U3 TIOYBEHHOTO pPacTBOpa uepe3 KOPHEBYIO CHUCTeMY, KOTopast
“MeeT OueHb OosbIMe pa3Mepbl U 00J1aflaeT MCKIIOUUTETbHOW CIIOCOOHOCTBIO K BETBJIEHHUIO.
OO611iasi TOBEPXHOCTh KOPHEH B COTHU Pa3 MPEBOCXO/WT TOBEPXHOCTb HAJ[3€MHOM CHUCTEMBI. Y
B3DPOCJIBIX TIIOZIOBBIX [IEPEBBEB MMPOTSHKEHHOCTh KOPHEBOW CUCTEMBI M3MEpPSIETCS [1eCATKaMU
KWJIOMETPOB, TMPUUeM MPUMEPHO TIOJIOBHHA ee TIPe/ICTaB/ieHa COCYLUMU KOPHSIMH JJIMHOM A0 5



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

[NornomieHHast BoJja epeBUraeTcsi 1o paJuyCy KOpHsI OT KOPHEBBIX BOJIOCKOB /]0 COCYZI0B
LeHTPa/JIbHOTO LIWJIMH/PA U 3aTeM MOJAHUMaeTCs B Haji3eMHble opraHbl. Cuia, C KOTOpOil KOpeHb
HarHeTaeT BOJly, Ha3bIBaeTCsi KOPHEBbIM Od8/1eHUEM.

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

KopHeBoe faBneHne urpaet BaKHYIO pOjib B MOJAHSATUUA BOJbBI 110 PAaCTEHWIO BeCHOH [0
pacIlyCKaHusl JTMCTheB, a TakKe B HOUHbIE YacChl, KOT/la JIMKBUAWUPYETCS BOJHBIN Ae(ULIUT,
CO3/al0LUICS B TeUeHHe JHSI.

KopHeBoe maBneHHe Ha3bIBAIOT HUMCHUM KOHUYe8blM Oguzamesnem 600HO20 mokd. OueHb
B&)XHO WMETh B BU[Y, UTO €T0 [esiTeJIbHOCTb OCYIIeCTB/ISIETCS C 3aTpaTON SHEPruM [JbIXaHHs
KOpHel U CBsi3aHa C (POTOCHHTE30M, MMOCTABJISIOIIMM YTJ/IeBO/bI B KaueCTBe AbIXaTelbHbIX Cy0-
CTpaToB, M TPaHCIMHUpalell (BepXHUW JBUraTeb BOJHOTO TOKa). DTy B3aUMOCBSI3b MPOLIECCOB
JKU3HelesATeIbHOCTH MOXKHO TPe/ICTaBUTh C/IeAYIOLel CXeMOil.

7. Pa3smMepsbl 4 3HaYeHUE TPAHCMUPALIUM.

B ocHoBe TpaHCMpaLUY JIEXKUT (PU3NOIOTHUECKHI MPOLeCC UCTapeHusl, POUCXOASIIII
B pe3y/ibTaTe KOHTAKTOB Ha3eMHbIX OPraHOB PacTeHHs C He HaChILLIeHHOUW BOZI0M aTMOC(hepoii.

[pucacekiBaroijasg Cuia TpPaHCIMPALMK SIB/ISIETCS 8EPXHUM KOHUYe8bIM Osu2amesnem
800HO20 MOKA, 00eCTeurBalOIMM TPAHCIIOPT BOZBI U PAaCTBOPEHHBIX B HEM MUHEPAbHBIX U
OpraHMueCcKUx Bell[eCTB. BepxHuii [BuraTe/ib siBiseTcss Oosiee MOIIHBIM, YeM KOPHeBOe
JlaBjieHre, U WCI0/Ib3yeT [apoBYH [Jisi pacTeHusi 5Hepruto - sHepruto CosHua. DTUM OH
BBITOZIHO OT/IMUAeTCsi OT KOPHEBOT'O JlaB/eHUs], UCTIO/b3YIOIero SHeprul0 JblXaHUsi paCTeHUH.
KoHIleBble JBUTATE/M B3aMMOCBSI3aHbI U 00eCTIeunBarOT HelpephIBHBIM BOCXO/SIINNA TOK BOJIbI
T0 COCy/laM KCHJIeMbl K UCTapstOIIUM [TOBEPXHOCTSIM K/IeTOK JIUCTa.

3HaueHWe TpPaHCMUpPALMKA 3aK/I4aeTcss U B TOM, UTO HCIapeHWe BOJbl TMOHWXKaeT
TemriepaTypy J/MCTa M 3alliyiljaeT ero OT TeperpeBa. 3a CueT TPaHCIMPALMU CO3/aeTcs
HEKOTOpasi HeIOHACHIIIIEHHOCTh KJIETOK BOZIOH, UTO 0OecrieurBaeT ONTHMAa/bHbIE YCIOBHUS ISt
TIPOLIECCOB JKU3He/IesATeIbHOCTH, TJIOZIOHOLLIEHHsI U CO3PeBaHusI TUI0/I0B.

OpHoli W3 BaKHEUIIMX XapaKTePUCTUK TIpoIiecca  sIBJ/ISIeTCS  UHMEHCUBHOCMb
mpaHcnupayuu - KOJIMYeCTBO BO/bl, UCTIapsieMOe pacTeHUeM C eJMHULIbI JIUCTOBOM TTOBEPXHOCTH
B e[JUHULy BpeMeHU. [I/isi ce/ibCKOXO03sICTBEHHBIX pPaCTeHUM yMepeHHON 30Hbl MHTeHCUBHOCTh
TpaHCIMpaLy coctassieT qaeM 150-2500 mr/(am2-u), Houbto - 10-200 Mr/(gm2-u).

4 TIOPSIIOK ITIPOBEJEHUA ITIOBTOPHOM
IMMPOMEXYTOYHOHN ATTECTAIIVN

dopma NpOMeKyTOYHOM aTTecTalyy M0 JUCLIUIIMHE 3a4eT U 5K3aMeH

[ToBTOpHAs MPOMEXXYTOYHasl aTTeCTaLysl M0 AUCLIMIUIMHE POBOAUTCS C UCO/Ib30BaHUEM
3afIlaHuUM [/ OLleHKH C(OPMUPOBAHHOCTH KOMIIeTeHLMI Ha 6a30BOM ypOBHE TI0 BCEM MOZYJISIM,
BXOJAIIMM B CTPYKTYPY JAUCLMIUIMHBI 3a CeMecTp, [0 MTOraM KOTOPOrO CTYZeHT HMeeT
aKaZleMHUYeCcKyo 3a/l0/KeHHOCTh B (pOpMe KOMITbIOTePHOT0 TeCTUPOBAHUS.



Tab6mmna 4 — Kpurepum orjeHKH copMHUPOBAHHOCTH KOMIIeTeHI{HI

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

KpuTepuu otieHrBaHus COpMUPOBAHHOCTH
KOMIIETeHLIUM (YaCTH KOMITeTeHLIUN)

Ha 6a30BOM ypoOBHe

COOTBETCTBYET OLIEHKE «y/0BJIeTBOPUTEILHO»
50-64% oT MakcuMaIbHOro basia

OIIK-1.Crioco6eH peliaTh TUTIOBBIE 3a/jaui
npogeCCUOHAIBHOM [ieaTe/IbHOCTA Ha OCHOBe
3HaHMM OCHOBHBIX 3aKOHOB MaTeMaTU4eCcKHX,
eCTeCTBeHHOHAyUHbIX U
o61erpodeccroHanbHBIX AUCLUITIVH C
NpYMeHeHreM UH()OPMaLMOHHO-
KOMMYHMKALIMOHHBIX TE€XHOJIOTUI;
OIIK-5.Crnioco6eH K y4acTHIO B IIPOBeJieHUH
5KCIIepUMeHTa/IbHbIX UCC/Iel0BaHuN B
npogeCCUOHAIBLHON [eaTe/IbHOCTH

N -1. Vcrionb3yeT Kiaccuyeckue u
COBpeMeHHbIe MeTO/bl UCC/IeJOBaHus B
arpOHOMUU — IIPOBOJUT OL[€HKY
®13M0I0rMYeCcKOro COCTOSIHUS paCTeHUI

['oTOB K KOOMepaluu ¢ KoJileraMy; He COBCeM
TBEpP/IO B/aJieeT MaTepuaioM, TpU OTBeTax
JI0TlyCKaeT MaJIOCYyILleCTBeHHbIE MOTPeLIHOCTH
B aHa/IM3e pe3y/bTaTOB, HETOYHYIO
apryMeHTaL[I0 IPUMeHeHUs 3aKOHOB
eCTeCTBeHHOHAYUYHbIX JAUCLIAIIIVH.

OIIK-5.

N[-2 ITox pyKOBOACTBOM CIleljiaaucTa
Gosiee BLICOKOM KBaTM(PUKAL[UH YUACTBYET B
TIPOBE/IEHUH IKCITePUMeHTaTbHBIX
MCcyieIoBaHUM B 00/1aCTH arpOHOMUU

TTpu rpoBeieHNH SKCIIePUMEHTATbHBIX
WCC/IeJOBaHUM TI0/] PYKOBO/ICTBOM
crerpanucta 6oJiee BLICOKOM KBa/TA(UKaAI[UH
JIOTTyCKaeT OIIMOKU

OIIK-5.

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

CriocobeH MpUMeHSITh K/lacCUuecKre 1
COBpeMeHHbIe MeTO/Ibl UCC/Ie/I0BaHUS C
HapylleH’eM MeTO/IUKU
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