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OMOIOTUY U 3aIIUTHI

CornacoBaHo:

[Ipencenarens MeTOgUUECKONM KOMUCCHAU
dakyibTeTa arpobusHeca

ripotokost Ne 5 ot 07 aripesns 2026 roga

BI/IKTOpVIﬂ MopnwucaHo unposoit
B noanucblo: BI/IKTOpI/Iﬂ
NKTOPOBHA BukroposHa CMMpHOBa
CmupHoBa [lara: 2026.03.11 13:01:45 +03'00'
Anekcen MoanucaHo undpposoi
Hukonaesuy noanucblo: Anekcen
CopoKuH Hwukonaesny CopoKuH




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

HavMeHOBaHMe OLIeHOUHBIX CPe/iCTB
No Kontposnpyemsie KonTponupyewmebie TIpyrue OLeHOUHbIE CPe/iCTBa
i JUJAKTUUeCKUe eJUHULIbI | KOMIeTeHUMH (Wu TecTsl,
WX YaCTH) KOJI-BO
saamit BUJ] KOJ‘I-BOU
3a/laHu
KJieTka - Kak CTpYKTYpHast 3awmmra 10
1 QDYyHKI[MOHATbHAs OIIK-1 nabopaTopHBIX
1 |egyHMIIA PACTUTELHOTO 20 pabor
opraHusma. Konnoksuym. 12
TectupoBaHue
DOoTOCHHTE3 — KaK OCHOBA 3amumra 10
) [IPOIYKLIMOHHOT'O OIIK-5 20 nabopaTopHBIX
[poiiecca. pabor.
TecTupoBaHue.
bIXaHVe pacTeHUH. 3arura 8
OLTK-5 nabopaTopHBIX
3 20 pabor.
TecTtrpoBanue.
Kosnoksuym 10
BonHbIli 0O6MeH y 3ammra 5
pactenui. [lornouieHuve nabopaTopHBIX
BO/Ibl PACTEHUEM. pabor.
[TpaHcrnivpanus u eé OTIK-5 Perenue 3azau. 12
4  |peryJvMpoBaHue. 20 TectrpoBaHue.
O PeKTUBHOCTD KosiokBrym
VICT10J/Ib30BaHus BOJIbI
CeIbCKOXO035IMCTBEHHBIMHU
KYyJIbTypPaMH.
KopHeBoe niuTaHue 3aiura 7
[DacTeHUN. nabopaTopHBIX
c OITK-5 50 pabor,
KommnsroTepHoe
TeCTUPOBaHUe. 8
KosiokBuym 15
PocT 1 pa3BuTtHe OIIK -1 3aiura 10
6 |pacreHuii. PocT u ero OIIK-5 20 nabopaTopHBIX
peryJsisus. pabor.




Pemntenue 3amau 2

Pa3BuTHe pacTeHUN U HMBY/.3a/laHKe.

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

A aniraiys v TecTtupoBaHue

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

OCHOBBI (HOPMHUDPOBAHUS

oXkast
Bcero: 210 155

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

YMEHUII W HABBIKOB JIEAITEJIBHOCTHUB IIPOIIECCE

MVICIIATL/TUHBI

OCBOEHUA

MO]I[yJ'lb 1.KneTka - Kak CTpYKTypHasi U CbVHKL[I/IOHaJ'ILHaH eJWHHWIId PACTUTE/IbHOT'O OpPraHKr3Md.

Ta6mmna 1 — ®opmMupyembie KOMITETEHLIUN

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

(hopMHpOBaHHEM ypOJKas.




Mopayas 3. [pixaHue pacTeHUMN.

Tabmuna 3 — dopmupyembie KOMITETEHLUH

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

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

NPOBeJIeHUY SKCTIepYMeHTalbHbIX N

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

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

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

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

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

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

N/I-2.-OtieHuBaeT BOJHBIN 00MeH

Pemienne 3amau

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

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




Tabmna 6 — dopmupyembie KOMITETEHL[UH

OIIK-1. CriocobeH pemiatb
THUTIOBbIE 33/]aun
ripodecCMOHa/IbLHOM JiesiTeTbHOCTU
Ha OCHOBE 3HaHMWI1 OCHOBHBIX
3aKOHOB MaTeMaTHUeCKuX,
ecTeCTBeHHOHAYUHBIX U
o61ernpoheccuoHaTbHBIX
JUCLIATIIVH C TIPUMEHEeHNEeM
VH(OpMaLMOHHO-
KOMMYHUKAI[UOHHBIX TeXHOJIOTHH;
OIIK-5. CriocobeH K yuacTuio B
TIPOBE/IEHUH IKCIIePUMeHTaTbHBIX
1CC/le/JOBaHKI B
ripodecCOHa/IbLHOM JiesiTeTbHOCTU

N]-1. ITox pyKOBOACTBOM
crieljuanrcTa 6osiee BEICOKOM
KBa/IM(UKALIMK yUYaCTBYeT B
TIPOBe/IeHUH
9KCIIePUMEHTATbHBIX
HCCIeIOBAaHUM B 00/1aCTH
arpoOHOMUH — TIPOBO/TUT
JIMArHOCTUKY MUTAHUS PaCTeHUM
B TIOJIEBBIX yCJIOBUSIX.

3amura
nabopaTOpHBIX padoT.
PerieHue 3agau

Mopayab 7.AfganTaiusi U yCTOWYUBOCT.

PU3M0I0rMUeCKHe OCHOBEI CbODMI/IDOBaHI/IH YPOXada

Tabmna 7 — ®opmupyembie KOMITeTEHL[UH

OIIK-1.Crioco6eH perath TuroBsie | U/-1. Vicrionb3yeT 3aiura
3a7jauu NpodecCcuoHaTbHOU K/IJaCCUYeCKHe U COBpeMeHHbIe VuauBuayansHOro
JesaTe/IbHOCTU Ha OCHOBe 3HaHWU MeTO/bl UCC/IeJOBaHUs B 3a/jaHus
OCHOBHBIX 3aKOHOB arpOHOMUU — ITPOBOJUT OLIEHKY
MaTeMaTU4YeCKuXx, BeCeHHero COCTOSIHUS 03UMBbIX
eCTeCTBeHHOHAYYHbIX U KyJbTYD

o6r1ernpoheccoHaTbHBIX

JUCLMIIMH C IPUMeHeHUeM

VH(OpMaLMOHHO-

KOMMYHMKALMOHHBIX TeXHOJIOTUH;

OIIK-5.Crioco6eH K y4acTHio B

TIPOBe/IeHUU 3KCIIepUMeHTa/IbHbIX

KCCJIeIOBaHUM B

npogeCcCMOHa/ILHOM JesiTelTbHOCTU

Mopayns 8.Pa3sBuTtre pacTeHui U OPMUPOBaHUE ypOXKasl.

Tabmna 8 — dopmupyembie KOMITETEHL[UH

OIIK-1.CniocobeH pemaTh TumioBbie | U/I-1. ObcyxaeHue TecTtrpoBaHue
3aZiauu podecCcuoHaNbHOU ¢usmonornyeckuxocobernHocreit | CeMuHap

JesITeTbHOCTH Ha OCHOBE 3HAHWUU
OCHOBHBIX 3aKOHOB
MaTeMaTHYeCKuX,
eCTeCTBEHHOHAYUYHbBIX U
ob1enpodeccroHambHBIX
JUCLIATITVH C TIPUMEHeHNeM
HMH(OpMaLIMOHHO-
KOMMYHUKAI[HOHHBIX TeXHOJIOTHH;

MPOAYKIMOHHOTO Mpoliecca
OCHOBHBIX
Ce/IbCKOXO3IUCTBeHHBIX

KYJIbTYP




OueHouHbIe MaTepHa/bl U CPeJCTBA /Il NPOBepPKHU C()OPMUPOBAaHHOCTH KOMIIeTeHIM M.
Mogayas 1 - KjleTka - Kak CTPYKTYpPHas ¥ (QYHKIMOHA/IbHAs eAMHUIIA PACTHUTE/IHLHOr0
opraHusma

Bomnpocsl Ay1s1 00Cy)K/1eHusI TIPH 3aluTe JIa00paTopHBIX padoT:

1. ®usnosorusi pacTeHU — TeopeThUeckasi OCHOBA WHTEHCHUBHBIX TEXHOJIOTUH BO3/1e/bIBAHHUS
Ce/IbCKOXO3STUCTBEHHBIX KYJ/IbTYDP.

. DTanbl pa3BUTHS PU3UOIOTUU U OMOXMMUU PACTeHUH KaK HayKHU.

. CBs13b (pU3MO/IOTUM PAaCTeHUH C JPYTUMH JUCIUTITMHAMHU.

. 3afaun (pU3HMONOTMY PaCTeHUM Ha COBpeMEHHOM JTarle.

®U3MKO-XUMHUYeCKre OCHOBBI SHEPTeTUKU PACTUTETbHOMN KITeTKH.

. CTpyKTypHasi opraHu3aliysi paCTUTeTbHOM KJIeTKH.

. @yHKLMOHAbHAS OPTaHU3alsi paCTUTEIbHOU K/TIeTKH.

. Cocras, cTpoeHue  (pr3M00rUYecKasi pojib MeMOpaH B )KU3HeAeATeTbHO KJIeTKH.

. PerynsTopHasi cucteMa pacTeHU.

10. TlepcrieKTMBBI MCII0/Ib30BaHMs [JAHHbIX OWOTEXHOJOTMHM B TEeHETHKe, CeNeKI[UH U
pacTeHUeBO/ICTBe.

©® N U A WN

Bomnpocs! /151 KO/JIOKBUYMa:

1. CrpykrypHas u ¢yHKLUOHa/AbHasi OpraHu3alysi pacTUTeNbHON KiaeTku. [IpuHLMI
KOMIapTMEHTallii — OCHOBAa OCYIIeCTBIeHUs (U3HUOJOTHUECKUX U OHOXMMUUYECKUX
TIIpOLIeCcCoB.

2. KnerouHnoe sigpo. Ctpykrypa, ¢yHKUMU. CTpoeHue xXpoMocoM. [IpvHILMMIBI XpaHeHUs
Hac/ieCcTBeHHOW uH(popManuu. KrertouHas cTeHKa. XHWMHWYECKUN COCTaB, CTPYKTYpa,
GyHKLMM. MeXKIeTHUKH.

3. Lutorasama. XWMWYeCKUd COCTaB, CTPYKTypa, CBoWcTBa.MemOpaHbI, WX CTpPOeHHWe U
¢byukum. [11asmanemMma v ToHomiact. CBolcTBa crieludryecKrx MeMOpaHHBIX CHCTEM.

4. Bakyosb KeTku, (usronoruueckas pojb. CocTaB KJI€TOYHOTO COKa. DH/OM/Ia3MaTHUUeCKui
PETHKY/IIOM K/IeTKH, ero Tumbl ¥ ¢yHKun.Pubocomsl. Ctpoenne, ¢yHkimu. Ilommcomsl.
PubocombI X/10pOIIaCTOB U MUTOXOHZPHH.

5. XapakTepucTHKa KOJ/UIOWJHBIX cucTeM. IIpoTornnasma ee cBoiicTBa, 3HaueHHe. KieTka Kak
L[e/IOCTHasl OTKpbITasg CUCcTeMa. l'omeocTas, ero 3HaueHuWe /i1 (YHKLMOHHPOBAHUS
6uosiornyeckoit cucrembl. Amoriiact. ITopsl, rasmogecMel. CUMIUIACT.

6. Hykneorngsl u HyksenHoBble KUCI0ThL. Crpykrypa [JHK, MPHK u T1PHK. ®yHKiuun
HYK/IEMHOBBIX KHC/OT. JIoKanm3auusi B KieTKe. AMMWHOKHC/IOTBI, TeNTHABL, Oesku.
Kondopmarusi  GenkoB. [lenatypaiusi. l303/meKTpyuueckass TOYkKa Kak IIOKa3arTerb
(YHKI[MOHATBHOTO COCTOSTHUS K/1eTKH. PYHKIN OeKoB.

7. Buocunte3 Oenka. CoctaB 0ellOKCHHTE3UPYIOIMIEH CHCTeMbl, JIOKaIM3aLusi TPOLIeCCOB
cuHTe3a benka.besikoBble KOMIOHEHTHI K/IeTKH. VX ToKamm3aiys ¥ 3HaueHue.

8. ®depmentsl. Knaccudukarus, cBoCTBa U MeXaHU3MbI [leHiCTBUS. YpaBHeHHe Muxasnuca —
MenTteH. MynbTrdepmeHTHble KOMIUIEKChl. KrHeTuKa (hepMeHTaTHBHBIX [POLIECCOB.
Jlokanu3auys (pepMeHTOB B KJleTKe. Perysius akTUBHOCTH ()ePMEHTOB.



9.

10.

11.

12.

3aKOHbI pa3/pa)KUMOCTU. Perynsiqusi (U3HMO0/IOTHUYECKOTO COCTOSIHHSL PacTUTeIbHOTrO
opraHu3Ma. 3akajka U pernapalys KakK ajbTepHaTUBHbIE COCTOSIHUS TIpU JeWCTBUU
paszpakuTerisl.

YrieBoAbl pacTuTenbHOM KiaeTKU. PopMbl U joKaiu3alvs B KjieTKe. BUTaMUHBI U UX
kiaccuuvkauus. Pomb v iokanusanusi.

duToropmMoHbl, uX Knaccupukauus, (usnosoruyeckas posib. Makpospruueckue
coepvHeHUs KneTKU. VIx cuHTes, buoxumudeckue ¢GyHKIMU. [TocTyrieHre U riepeJBiKeHue
BellecTB B KieTKe. [IpUHLUMBI peryaupoBaHusi (U3HMOJOTMUECKHX IIPOLIeCCOB. YPOBHH
peryJisiLivy: K/IeTOUHbII, TKaHeBbIM, OpraHu3MeHHbIA. TUIbI peryJsium.

buosnekTpruueckue siBlieHUsl B K/ieTKe, UX (DyHKI[MOHA/IbHas poJib. Pa3ipa)kKUMOCTh KIeTKHU.
BocrpusiTue paszgpakuTesisi, TOPOTOBble pa3JpaKUTeM U CyMMaLUsi pas[pakKeHHsl.
Bo30yxeHue, moBpexaeHue, perapaiyy. Hecrieruduueckye 0TBeTHbIE PeaKIUU KJIETKU Ha
BHeIITHMe BO3/eliCcTBUs. BpemeHHON XOJ, (YHKIMM KaK TOKa3aTe/b pPeaki[uu pacTeHWs Ha

cTpecc.

@oH/] TeCTOBBIX 3aiaHNH J/Isl TEKYILero KOHTPOJIA 3HaHUII 110 TeMe:

Bbibpamb 00uH npasuibHbIli omeem
JKuBasi K/1eTKa 0T/IN4aeTcs OT MepTBOH
TI0 CO/Iep’KaHuI0 OeKOB

TI0 COZIep’KaHUIO JTUITH/IOB

1o (hopme T71a3MO/M3a

+110 HA/IMUUIO I1/1a3MOJIM3a

Bblbpamb 00uH npagu/ibHbIli omeem

JHK B K/1eTKe /I0Ka/IM30BaHa B
pubocomax
rvasorviasme
+ampe
Cdepocomax

Bblbpamb 00uH npagu/ibHbIli omeem

OCHOBHOM TPAaHCNOPTHOM ()OpMOH YI/IeBO/IOB AB/ISAETCS
KpaxmaJ

(dbpykro3a

TJTFOKO3a

+caxaposa

Bbibpamb 00uH npasuibHbIl omeem

CB000/JHOE MPOCTPAHCTBO K/IETKH - 3TO

COBOKYITHOCTB ITPOTOIIACTOB ¥ ME&K(HUOPH/UISPHBIX ITOJIOCTEN KIIETOYHBIX CTEHOK

COBOKYITHOCTbB ITPOTOIL/IaCTOB BCEX KJ/IETOK, COeJMHEHHBIX I1/Ia3MOAeCMaMU

+COBOKYIIHOCTb ME)K(i)I/I6pI/IJ'IfI$IpHBIX I10/10CTeH K/IeTOUHBIX CTEHOK

Bblbpamb 00uH npasu/ibHbili omeem



Me3om1a3ma - 3TO

MeMOpaHa, OKpYy>KaroIiasi BaKyoJlb

KJ/IeTKa 0e3 K/IeTOUHOM CTeHKHU

MeMOpaHa, OKpYy>Karolriast IPOTOI/IACT

+C/I0l LIUTOTIa3Mbl, PacrioioyKeHHbINH MeXXy Tla3MaleMMOU U TOHOTI/IaCTOM

Bblbpamb 00uH npagu/ibHbili omeem

BsI3K0CTh IMTOMUIa3MbI NP YBe/IMYEHUH KOHLIEHTPAI[UH HOHOB Ka/IbIUs
+yBe/IMUMBaeTCs

YMEHBIIIAeTCsT

He M3MeHSIeTCs

CHayasia yBeJIMUMBAETCSI, @ TIOTOM YMEHBIIIAeTCsI

Bblbpamb 00uH npagu/ibHbIli omeem

Oprase/ia, IPUHAMAKWIIAs YYacTHe B CHHTe3e 0e/lKa
+pubocoma

JM30Cc0Ma

cdepocoma

arirapat ['onbmxu

Bblbpamb 00uH npagu/ibHbIli omeem

Amnoniacr- 310

+COBOKYITHOCTb MeXXK/IETHUKOB ¥ MeXX(pHOPU/IISIPHBIX TI0/IOCTEH KJIeTOUHBIX CTEHOK
COBOKYITHOCTb MTPOTOI/IACTOB BCEX KJIETOK,COeMHEHHBIXII/Ia3MOieCMaMu
COBOKYITHOCTb MTPOTOIIACTOB Y MEK(HUOPH/UISPHBIX [10/I0CTEN KIeTOYHBIX CTEHOK
Bbibpamb 00uH npasu/ibHbIl omeem

Camoii 0o/ibIIIeli MO/IEKY/IAPHOM Maccoi 00/1ajaeT
+JHK

M-PHK

T-PHK

ATO

Bbibpamb 00uH npasu/ibHbIl omeem

KoMnieKchbl HyK/IEBMHOBBIX KUC/IOT C 0e/IKaMH - 3T
+HYK/1I€0IIPOTEN/bI

thochonporenbi

[JIMKOIIPOTeN/ bl

JIUTIOIIPOTeUIbl

Bblbpamb 00uH npasu/ibHbili omeem

Mem0OpaHa, KOTOpasi FPAaHHUYHUT C K/IETOUHOMN CTeHKOH - 3T0
TOHOI/TACT

+11a3MaieMma



SHAOIIa3MdTHUYeCKasa CeTh
Me30Il/Ia3Ma

Bbibpamb 00uH npasuibHbIl omeem

O noBpex/|eHUH PaCTUTE/TBHOU K/IeTKH MO)XXHO Cy/JUTh 10
Ha/IMUMIO Typropa

Ha/IMUMIO TIa3MOJIM3a

+OTCYTCTBHUIO I171a3MO0J/I13a

coJiepyKaHuIo OeIKoB

Bbibpamb 00uH npasuibHbIl omeem

YacTth K/IE€TKH, B OCHOBHOM pery/Jupymoias H30upaTe/ibHOe INOCTYIVIEHHE BeIleCTBB
[UTOIIa3My

TOHOT/IaCT

+1/1a3Ma/ieMMa

K/IeTOYHAsi CTeHKa

Me3oI1a3ma

Bbibpamb 00uH npasuibHbIli omeem
Hau6o/b111el KaJIOpUHHOCTHIO 00/1a/Jal0T
caxaposa

+KUPHbI

T/TFOKO3a

Oenku

Bblbpamb 00uH npagu/ibHbIli omeem

DYHKIUH BaKyo0J/IHU

0CBOOOXK/IeHUe SHePrUU U akKymysisiLusi ee B ATD
perynvpoBaHue JlefleHUs K/IeTKW U riepefiady HacjleICTBEHHOCTU
+BBINIOJIHEHUE B)KHOM POJIM B OCMOTHUECKHMX TTpoLieccax
YCBOEHHe yT/iepo/a, CUHTe3 yI/IeBO0B

Bblbpamb 00uH npagu/ibHbIli omeem

BenjecTBa, BbINO/IHAOIINE B K/IeTKe 3allIUTHYI0 (MMMYHHYI0) (DYHKI{HIO
ayKCHHbI

JIATIAZIBT

HYKJ/IEHHOBbIe KMC/IOTbI

+0emku

Bbibpamb 00uH npasubHbIl omeem

YacTh K/IeTKH, y4acTBYIOIasi B 00pa30BaHNHU K/IETOUHON CTEHKH
MHUTOXOH/IPUU

+anmnapat I'osbIKu

JIN30COMBI

chepocombl



Bbibpamb 00uH npasuibHbIl omeem

Bpems n1asmosm3sa - 3T0

TIPOMEXXYTOK BPeMeHH OT MOTPY>KeHHsI K/IIeTOK B TUIIePTOHUYeCKWI pacTBOP I1/1a3MOJIMTHKA
[0 HaCTYIUIeHUs1 YT OJIKOBOIO I1/Ia3MOJIH3a

+TIPOME)XyTOK BpeMeHH OT NOrpy>KeHusI KJIeTOK B TUIIePTOHUYeCKU pacTBOP I/1a3MOJIMTHKA
[0 HaCTYIUIeHHUs] BBIITYKJIOTO I171a3MOJIM3a

TIPOMEKYTOK BpEMEHHU OT MOrpy>KeHUsI K/IeTOK B TUIIePTOHUUEeCKH PacTBOP MaJi3MO/IMTHKA
[0 HACTYIIJIeHUs] BOTHYTOIO I171a3MO/IU3a

Bbibpamb 00uH npasuibHbIl omeem

I1na3mogecMsl - 3T0

HUTH LIUTOI/Ia3Mbl, COeJUHSIIOLLIME T1/1a3MO/IM3UPYIOLIMecs: MPOTOILIACT C K/IeTOUHOUW CTeHKOM
+HUTHU 1LIUTOIIa3Mbl, TIPOXOZSIIHe uepe3 Mophbl B KII€TOUHOM CTEHKe U COeIMHSIIOIIIYEe TTPOTOI/IaCThI
COCeIHUX CTEHOK

OYeHb TOHKHE BbIPOCTHI LIUTOI/Ia3Mbl, IPOHU3BIBAIOLL[MIE HAPY>KHbIE CTEHKU BCeX KJIETOK SMUEePMbI
JIMCTA Y JOXOJALIME 10 KYTHUKY/JIbI

Bbibpamb 00uH npasuibHbIli omeem

Heb6enkoBasi yacThb ABYXKOMIIOHEHTHOT'0 (pepMeHTa, OnpeesisieT
+MexaHu3M peakLu

JIabM/IbHOCTH

[ToHwKeHre 5HeprUU aKTUBALIUU

Crelii(hUUHOCTh 110 OTHOIIIEHUIO K CyOCTpaTy

Ta6una 1.1 — Kpurepun onjeHku ¢)OpMHUPOBAaHHOCTH KOMIETeHIUH

Koz v HauMeHOBaHue Kpurepuu orjeHuBaHus CPOPMHUPOBAHHOCTH KOMIIETEHI[UN
WH/UKATOopa AOCTUKEHUS (4acTu KOMMEeTEeHLINM)
KOMIIeTeHLUM (4acTu Ha 06a30BOM ypoBHe Ha TOBBILLIEHHOM YPOBHE
KOMITeTEeHL[H) COOTBETCTBYeT OL|eHKe | COOTBETCTBYeT COOTBETCTBYeT OL|eHKe
«Y/JIOBJIETBOPUTE/TEHO» OLIeHKe «OTIUYHO»
50-64% ot «XOPOLLIO» 86-100% ot
MakKCHUMa/bHOro basa 65-85% ot MaKCHUMaJIbHOTO Oasia
MaKCHMa/IbHOT'O
6asta
OIIK-1.Criocoben YMeeT WHCIIO/Ib30BaTh | YMeeT YMeeT  HCIOJIL30BaTh
pelllaTh TUTOBLIE 3alaun | UHGOpPMALHIO, He | UCITI0/Ib30BaTh vH(dOopMaLio,
ripogecCOHa/IbHOM COBCEM TBepJ0 | MH(OpMaLHIO, criocobeH
JlesiTeTbHOCTU Ha OCHOBe | BJjlaJileeT MaTepuasioM, | 1o CYILL[eCTBY | pacro3HaBaTh (0]
3HAaHWI OCHOBHBIX rpu OTBETax | OTBeUaeT Ha | MopdosioruyecKumM
3aKOHOB JIOTyCKaeT IOCTaBJ/IeHHbIE rpu3HakaM HaubOosee
MaTeMaTHUeCKHX, MaJIoCyl[eCTBeHHbIe 1eJiu, C | pacrpoCcTpaHeHHble B




€CTeCTBEHHOHAYUHbIX U | TTOTPeIIHOCTH B | HEOOJBITIMMU pervoHe
o61mernpodeccHOHABHBIX | aHA/IM3e Pe3y/bTaToB, | TIOTPEITHOCTSMU | IUKOPACTYIIHe
JUCIIUTIAH C HETOUHYIO v3jaraet pacTeHus u
TpuMeHeHreM apryMeHTarL1io yueOHBbIH CeJIbCKOX035IHCTBEHHbIE
MHGPOPMaLIMOHHO- NpUMeHeHUsI 3aKOHOB | MaTepuar, B | Ky/IbTyp, JIOTUYECKH U
KOMMYHHUKaI[MOHHBIX eCTeCTBeHHOHAYUYHbIX | OTBeTe CTPOMHO u3jaraet
TEeXHOJIOTUM; JMUACITUTITHH, JIOTTyCKaeT TeopeThuueCcKui

Na-1. Tlposogut WUCTIBITBIBAET HeOo/bIIIMe Marepuar, YCIIeIIHO
JUarHOCTUKY 3aTpyJHeHUst npy | TIpoberbl, He | IpUMeHsIeT
TIOBPEXXIeHUsT odopmieHHUH HCKayKatoIue TeopeTuyecKre 3HaHUS
pacTUTe/IbHON TKaHW 10 | BBIBOJIOB. ero Cofiep>KaHusl. | K 0000111eHII0
yBeIUUEHUIO ee TOJTyYeHHbIX
TIPOHULIAeMOCTH. pe3y/bTaToB u
Omnpepernsier oopM/IeHHIO BBIBOZIOB.
JKU3HECITI0COOHOCTh

CeMsIH TI0 OKPAIIMBAHUIO

L[UTOTIa3Mbl.

Mopyns 2 - PoTOCHMHTE3 — KAaK 0CHOBA NPOAYKIIMOHHOI0 NpoLecca

Bomnpocs! st 00Cy)KAeHusI IPH 3aluTe JIa0opaTopHBIX padoT:
1 ITnaHeTapHOe 3HaueHue (POTOCHHTE3A.
2. CoBpeMeHHbIe TIpe/JiCTaB/IeHNs O CYL[HOCTH CBeTOBOH (pa3bl (hOTOCUHTE3A.

3. [TocnepoBarensHOCTh BoccTaHOBAeHUs: CO2 B miporjecce POTOCUHTE3 a, TepBUYHbIE IPOAYKThI

(oTocuHTe3a

4.buosHepreTtuka ¢portocuHTe3a. Teopetnueckuit KI1[I poTocuHTe3a, ero onpezeneHue.

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

6. X/10poriacTel, UX COCTaB M CTpoeHue. JIUCT Kak opraH (OTOCHMHTe3a.

7 . IHT@HCUBHOCTb U MPOIYKTUBHOCTh (POTOCUHTE3a-MeTO/Ibl OTpe/ie/ieHUst

Bonipocsl i/isi KO/UIOKBHYMa:
1. TnanerapHoe 3HaueHue poTocuHTe3a. DOTOCHHTE3 KaK OCHOBA OH03HepreTHKU. PU3MKO-
XUMUYECKasi CyLI[HOCTh OTOCHHTe3a. ['/1laBHbIe 3Tarbl pPa3BUTHSI MPE/ICTAaBIEHUH O

(hoToCuHTE3E.

2.. [IurMeHThI XJIOPOIJIaCTOB, UX XUMHWYECKdsA IMPUPOJa U OIITUYECKHUE CBOMCTBa.

3. CgetoBasi (asa (orocuHTe3a. OpraHusanusi U (GYHKLHMOHUPOBAaHUE TMUTMEHTHBIX CHCTEM.
Lluknueckoe U HeLUK/IM4YeckKoe GoTodochopunupoBaHue.

4. Metabom3m yriepoga Tipd  ¢oTocuHTe3e (TemMHOBas (aza).
nieHTo30¢octaTHbi LUK (1wka KanberuHa). OcobenHoctu ¢otocunaTesa y C-3 u C-4 pacTeHH.
dotocuHTe3 10 TUMY TONACTAHKOBBIX (CAM-metabomusm). doTozabixaHue U MeTabOIM3M
IJIMKOJIEBOW KUCJIOTHI.

5. 3aBUCUMOCTb (POTOCHHTE3a OT BHYTPEHHUX U BHEITHUX (AKTOPOB. KoMrieHcal[MOHHbIe TOUKHY,
BO3MO)KHbIE TIYTHM HCIIONb30BaHUSI B CeeKLIMOHHOM Tipoliecce, (OTOCHHTe3 KakK OCHOBa

BoccTaHoBUTeNBEHBIN



MPOAYKTUBHOCTU C/X pacTeHHWH. Bo3MO)XHble TMyTH TMOBBILIEHHS (OTOCUHTETUUECKON
aKTUBHOCTH C/X KYJbTYP.
6.CooTHOLIEHHe MeX/y CKOPOCTbIO aCCUMWISALIMU YIJIEKUC/IOTbI M aKTUBHOCTBIO OTJe/bHBIX
3BeHbeB (poTocuHTe3a. VIHTeHCMBHOCTE (hoTOCHMHTe3a U 001jasi Oroornyeckast MIpOJyKTUBHOCTD
pacTUTebHBIX OpraHru3MoB. Perynsiys ¢oTocrHTe3a Ha ypOBHe OpraHa U L{eJIoro pacTeHusl.
7.IloceBbl M HacaxAeHUs: Kak (DOTOCUHTe3UDPYIOIMe CUCTeMbl. [lapameTpbl OL|€HKU
(uToLIeH030B: (HOTOCUHTETUUECKUH MOTeHLUa/l, UdcTast POJAyKTUBHOCTb (DOTOCUHTE3a, UHAEKC
mictoBort  moBepxHoctd, KIIJI  dorocuHTe3a, Ouosornueckass W XO3AWCTBEHHas
MIPOAYKTUBHOCT.
8.BnusiHue TyCTOTHI CTOSIHUSI PacTeHWH U CTPYKTYPhl TI0CEBa, OCOOEHHOCTH PACIOIOXKEHHUS
JUCTHEB B TIPOCTPAHCTBe, YAOOpPEeHWI W OpOIIeHHs] Ha HSHEPreTUYecKyr 3(P¢PeKTUBHOCTbH
arpouTOLIeHO30B.

9.V cnonb3oBaHue nokKasaTesieil OTOCHHTeTHYECKOH J1esiTe/IbHOCTH TPU NPOrpaMMUPOBaHUM

ypoXKas.
10.CBeTOKy/IbTYpa MpH BbIpalIUBaHUM Ce/IbCKOXO3SIMCTBEHHBIX pacTeHWi. BripaiyBaHue
pacTeHui 6e3 ecTeCTBEHHOTO 0OTyUeHusl.
11.BnusiHe HWCKyCCTBEHHOTO OO/ydYeHHsI Ha aHATOMO-(U3MOJOTMUECKYI0 XapaKTepPUCTHKY
pacTeHuii. BripaljiBaHue pacTeHuU MpU JAOTIOTHUTEIbHOM 00JTyUeHHH .
12.TeopeTuueckve OCHOBbl Y T[pakKTUUeCKuWe TIpUeMbl CO3/laHUSl TIOCEBOB  BBICOKOM
MPOAYKTUBHOCTH.
13.KI1J ®AP: da3oBbiii u OHOIOrUYECKUH, UX OTIpeZiesieHue.
14. ®orocuHTE3 1 0OMEH BeIIeCTB B paCTUTE/ILHOM K/IeTKe
15.®PoToMeTprUecKre mapaMeTpbl IOCeBOB BbICOKOM MPOAYKTUBHOCTH.

@®oHA TeCTOBBIX 3aJJaHUI /1A TEKYLero KOHTPOJIsi 3HAaHMI M0 TeMe:

Bblbpamb 00uH npagu/ibHbIli omeem

B ocHoBe (hoTOCHHTE3a JIS)KUT NPOLECC NPeBpPaleHust

SHEPrUM CBETa B SHEPTHI0 HEOPTaHUUYECKUX COeUHEHUI

+3HEPrvy CBeTa B SHEPTHI0 OPraHUYeCKUX COeTUHEHUH

SHEPrvY HU3KOMOJIEKY/IIPHBIX OPraHUUeCKUX COeIMHEHNH B SHEPIHIO BHICOKOMOJIEKY/ISIPHBIX
CcoeIMHeHU

SHEPruM OPraHUYeCKUX COeMHEHUN B SHEPTHI0 HeOPraHUUeCKUX COeMHEeHUH

Bblbpamb 00uH npagu/ibHbIll omeem

ITurmMeHTHasi CMCTeMa XJIOPOIJIACTOB BBICIIMX PacTeHHW Mpe/CTaB/IeHa
x10podusIIaMu

XJI0pO(UITIaMU ¥ KADOTUHOMJAMHU

+x/10pou/IaMi U aHTOLIMaHAMU

xy10poduIIaMu ¥ GUKOOM/UTHHAMEI

Bbibpamb 00uH npasubHbIl omeem

I'ugpodob6HBIE CBOICTBA MOJIEKYJIBI X/I0POdH/L/Ia 00yC/I0B/IEHBI
Nop(YPHUHOBBIM KOJTBLIOM

+octaTtkoM ¢uToIa

CUCTeMOU KOHBIOTUPOBAHHBIX CBsi3eit

MeTalJIOpPraHuuecKoi CBSI3bI0



Bbibpamb 00uH npasuibHbIl omeem

ITepBoii C BOCX0A0M CO/THI}Aa HAUNHAETCS PeaKijusi
+toTosnr3a Bofpbl

¢uxcauyu CO2

00pa3oBaHMs TJIFOKO3EI

CHHTe3a KpaxMasa

Bblbpamb 00uH npagu/ibHbill omeem
HenocpeacTBeHHBIM HCTOYHHKOM YHEPruu AJisi oopasoBanusa AT®D ciayxar
+3/1eKTPOHBI

(hepMeHTHI

XJIOPOGUIIT

BOZA

Bblbpamb 00uH npagu/ibHbIli omeem

IIpu ¢oTocunTese Bbijensercs 02 B mporecce
+doTonu3a Bozbl

cuHTe3a ATD

BoccraHoB/ieHuss HAJ1®

BoccTaHoBeHUs: CO2

Bblbpamb 00uH npagu/ibHbIli omeem

K TemHoOBOI1 (pa3e GpoTOCHHTE3a OTHOCUTCA peaKIUsi
+CBs3bIBaHME JMOKCUAyTiepogacpubyiezoaudocdarom
obpazoBanuss ATD

BbIAeneHus Op

OKUC/TUTE/THOT 0/1eKapOOKCU/TMPOBAHUSTIMPOBUHOTPAIHOM KUC/IOThI

Bbibpamb 00uH npasu/ibHbIl omeem

OnTumanbHoe AJ1s (POTOCHHTe3a HachIleHHe TKaHU Bojoi (% )
+50-70

70-80

90-95

100

Bbibpamb 00uH npasu/ibHbIl omeem

Yucras NpoAyKTUBHOCTH (horocuHTe3a ( I/M?> B CyTKH) /X KY/JABTYP yMePEeHHOW30HBI
BapbHpYyeT B mpejesiax

1-2

1-5

5-10

+20-30

Bblbpamb 00uH npasu/ibHbili omeem
B 6uocdepe porocunTe3 06ecrieunBaeT
Tra3oByIO



OKUC/TUTE/IbHO-BOCCTaHOBUTETBHYIO
KOHL|EHTPALIMOHHYO

+1 u 2 hyHKIIM

Bbibpamb 00uH npasuibHbIl omeem
Ko3¢ddunuenT 3arpat npoayKToB (pOoTOCHHTE3a HA AbIXaHHE COCTABJ/IsIET

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

@DoH/| TeCTOBBIX 3a/laHUH /I/IA TEKYLero KOHTPOJIsl 3HaHUH 10 TeMe:

Bblbpamb 00uH npagu/ibHbIli omeem

OnTuMa/ibHBINA JIMCTOBOM HH/JEKC AJA OO/BIIMHCTBA CEeIbCKOX03SIMCTBEeHHBIXKYJ/IBTYP
yMepeHHOM 30HbI

1-2

+3-5

6-10

12-18

Bblbpamb 00uH npagu/ibHbIli omeem

ITpouecc npeodpa3oBaHus CBeTOBOW YHEPTUH B XMMHYECKYI0 OCYIIeCTBJ/ISIeTCSA
+1IpoAyLieHTaMU

peyLieHTaMU

KOHCYMEHTaMu

BCEMH y4YaCTHUKamMu OHoIieHO03a

Bblbpamb 00uH npagu/ibHbIli omeem

OHepreTnyecKue 3aTpaThbl Ha o0pa3oBaHue 1 Mo/IeKY/IbI IJTFOK03bI COCTAB/IAIOT
3ATOu2HAI®H

15AT®u 10 HAJPH

+18 AT® u 12HAJPH

24 AT® u 1I8BHAI®H

Bblbpamb 00uH npasu/ibHbili omeem

Haun0o/1b1MM acCCMMAISHOHHBIM YHC/IOM XapaKTepPHU3yTCA
+0/1eIHO-3€/IeHbIE

JKeJITO-3eJ1eHbIe

3eJ1eHbIe

TEMHO-3€e/IeHbI€e JIUCThS

Bblbpamb 00uH npasu/ibHbili omeem
OnTuMa/ibHasA TeMieparypa /s () OTOCMHTe3a PaCTeHHI yMepeHHOH 30HbI



10°-15°
15°-20°
+20°-25°
30°-40°

Bbibpamb 00uH npasuibHbIl omeem
KII[ ¢doTocuHTE3a BHICOKONPOAYKTUBHBIX MTOCEBOB

0,5-1,5
+3-5

10-12
cBbiie 20%

Bbibpamb 00uH npasuibHbIl omeem
HHTeHCMBHOCTH ()OTOCHHTE3a Y pacTeHHil yMepPeHHO 30HbI COCTaB/IsAET

( MrCO2/gm?u)
1-3

+10-20

30-50

60-80

Bbibpamb 00uH npasuibHbIli omeem
IToBBICUTH HHTEHCHBHOCTH ()OTOCHHTE3a MO)KHO
YBEeJIMUMB COZiepyKaHre KUC/IOpoZia B BO3Ayxe

+I10BBICHB OCBEI|eHHOCTb
YaCTUYHO M0/ipe3aB KOPHU Y pacTeHui

3aT€HHUB PaCTeHUA

Bblbpamb 00uH npagu/ibHbIli omeem
O0b1uHo Habmoaemblii KIT/I oTocuHTe3a moceBa

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

Ta6mmna 2.1 — Kpurepun oneHKu ¢()OpMHPOBAHHOCTH KOMIIeTeHLIUI

Koz u Kpurepuu orieHMBaHust CHOPMHUPOBAHHOCTU KOMIETEHI[UN
HauMeHOBaHUe (4acTH KOMITeTeHLUM)
WHJMUKAaTopa Ha 6a30BOM ypoBHe Ha MOBBILLIEHHOM YPOBHe
JOCTHKeHUs COOTBETCTBYeT OL|eHKe COOTBETCTBYeT COOTBETCTBYeT
KOMIETeHL[UU «yZ,0BJIETBOPUTEBHO» OLIeHKe «XOPOIIO» OLIeHKe «OTJINUHO»
(vacTu 50-64% ot 65-85% ot 86-100% ot
KOMITETEHL[H) MaKCHUMaJTbHOTO Oasia MaKCUMaabHOT O MaKCUMaIbHOT O
6ana 6anna
OIIK-5. CriocobeH K | 'oToB K Kooreparuu ¢ | ['oToB K Koorepaiuu | ['oToB K
y4acTHIO B KOJI/IeraMy; He COBCeM | C  KOJIIeramu, [0 | Kooreparuu C
NPOBEeJIeHUU TBEPZO B/Ia/leeT | CyIIeCTBY  OTBeuaeT | Kojuieramu, pabore
9KCIepUMeHTa/IbHbl |MaTeprasoMm, MpU | Ha MOCTaB/IeHHbIE | B KOJIJIeKTHBe,




X WCCJIe[JOBaHUM B
rpodeccroHaNbHOM
JesiTeIbHOCTH
na-1. N3yuaer
XUMUYEeCKUe
CBOMCTBA
MUTMEHTOB JIMCTa
ITpoBoguT
KOJTMUeCTBEHHOe
orpejiesieHue
xjiopodunia u
KapOTHUHA B TKAHSX
Ce/IbCKOXO035IHCTBEH
HBIX U
JeKOPaTHBHBIX
KYJbTYD.

NA-2. Onpegensier
WHTEeHCUBHOCTb U
MPOIyKTUBHOCTD
¢dorocuHTe3a
Pa3/IMUHBIX
Ce/IbCKOXO035IHCTBEH
HBIX KYJbTYD.
ITpoBoguT
KOHTPOJIb 3a
dhopmupoBaHreM
ypoKast

OTBeTax JI0TyCKaeT
MaJioCy1lleCTBEeHHbIe
MOTPELIHOCTU B aHaju3e
pe3y/bTaToB, HETOUHYIO
aprymeHTaLIo
MIpPUMeHEeHHs 3aKOHOB
eCTeCTBEHHOHAYUYHbIX
JUCLUIVIMH, HWCIBITHIBAET
3aTpyAHeHUsI npu

odopM/IeHUU BHIBO/IOB.

L[e/I, C HeOOIbIIUMH
MOTPEITHOCTSIMU
v3jiaraet
MaTepHa,

yueOHBIH
B OTBeTe
JIOTyCKaeT
HeOo/bIIMe TIPOOeHI,
He HCKa)Karolue ero
COZlepIKaHusl.

criocobex
pacro3HaBaTh  TI0
MopdooruuecKkum
MpU3HAKaM
HauboJtee
pacrpoCcTpaHeHHbI
€ B  peruoHax
JTUKOpACTyIIye
pacTeHws u
CeJIbCKOXO3SIMCTBE
HHbIE  KYJIBTYDBI,
OLIeHMBATh 150:9
(busmoornueckoe
COCTOSIHUE;

Mogaynsb 3 - JbIxaHue pacTeHu

Bomnpocs! st 00Cy>)KAeHusI IPH 3aluTe J1a0opaTopHBIX padoT:

O O Ul A WIN

. CymMMapHOe ypaBHEeHUE [IbIXaHUSl.

. LInks TpKapOOHOBBIX KUCJIOT.

. DHepreTrKa repeHoca 3/1eKTPOHOB.
. ibIXaHHe KaK 3/1eMeHT MPOAYKLIMOHHOIO TIpoLiecca.

BOl'[pOCbI AJIA KO/UVIOKBUYMa:

. @Pu3noioruueckoe 3HaueHue /bIXxaHusl paCTeHUH.

. MeTo/ib! onpefiesieHN st ”THTEHCHBHOCTH /IbIXaHUs U JibIXaTe/bHOro Ko3(duriimeHTa.
. 3aBUCUMOCTb [IbIXaHUsl OT BHYTPEHHUX U BHEIIHUX ()aKTOPOB.
. PerynvpoBaHue [jpIxaHusl IpY XpaHeHUU MPOJYKTOB pacTeHUEeBO/CTBA.

1. MI/ITOXOH,IIPI/II/I, HX KOJ/IMUEeCTBO B KJ/IETKe, pa3Mephbl, CTPOE€HUE, q)YHKL[I/II/I. OTarbl 0CHOBHOI'O
MMyTHU AbIXdaHUA paCTEHHﬁ. OcobeHHOCTH XUMM3Md, SHEPreTruKad.




10.

3aBucuMocth [IK OT KauecTBa /bIxaTe/lIbHOrO cybcTpaTa U 00ecreueHHOCTH TKaHel
KUCJIOPOZIOM.

VIHTEeHCHMBHOCTb [IbIXaHWs M 3aBUCUMOCTb €r0 OT BHYTPeHHHX (DakTOpoB. [lpIXxaTesbHbIN
ra3000MeH Kak cjaraeMoe MpoAyKLMOHHOTO Mporiecca.

VIHTEeHCHMBHOCTb [IbIXaHUS M 3aBUCUMOCTb ee OT BHelUHMX (akTopoB. VIHTEHCHBHOCTb
JIbIXaHUsI B OHTOTeHe3e pacTeHU. [IpixaTenbHbIM KO3GOUIIMEHT W MeTOAbl €ero
orpefie/IeHusl.

Buonorrnyeckoe okuc/ieHue — bixaHue U Opo)keHUe, UX OT/IMUYMeE OT OKHUC/IeHUs] B HEXXUBOU
npupoje. 3HaueHue /IbIXaHUsl B )KU3HU pacTeHUM.

AHaspobHast da3a gpixaHus. XumusMm, 3Hepretvka. Llukn Kpebca-xumusm, sHepreTuka.
JpIxaresibHas 3/1eKTPOHHO-TPAHCIIOPTHAs Liellb.

MexaHu3M COIpsKeHusl TPAHCIIOPTa /1eKTPOHOB € CUHTe30M AT®.

AnbTepHaTUBHble MyTH [bixaHus. [leHTo30(ocdaTHbI MyTh [AbIXaHUSI pacTeHUi, ero
0CO0EHHOCTH, SHePreTHYeCKuil BBIXO/,

[bixaHue 1 ra3oo0ecrieueHHOCTb TKaHel pacTeHUi. PeryiupoBaHue qbIxaHusl ITPY XpaHeHUH
CeMsiH U COYHOU NMPOAYKLMY. [IpIxaTebHble IIPOLeCChl ¥ KaueCTBO KOPMOB.

AKTHBHOCTB MPOL|ECCOB AbIXaHUsI TIPY XpPaHeHUH C/X TIPOJYKLIMU U CII0COOBI PeryinpoBaHusl.
3aBUCHMOCTb aKTMBHOCTHM TIPOLECCOB [JbIXaHWSl pacTeHUWM OT COZepkKaHWs BJIaru.
B3anMocBsi3b npolieccoB AbixaHusl U (POTOCUHTe3a.

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

Bblbpamb 00uH npagu/ibHbIli omeem

Buosioruueckasi po/ib KMC/I0PO/a NMPH bIXaHUH 3aK/TI0YAeTCsl B TOM, YTO OH
OT/IaeT 3JIEKTPOHBI MOJIEKY/IaM OPraHUYeCKUX COeMHEHUH

aKTUBUPYET CUHTE3 YIJIEBO/IOB

aKTMBUPYET pacriaji MOHOCAaXxapu/i0B

+TIPUHUMAET 3JIEKTPOH OT MOJIEKYJI OPraHUUeCKHUX COeJUMHEHUH

Bbibpamb 00uH npasuibHbIll omeem

KoneunniMu MPOAYKTAMH KJ/IETOYHOI'0 AbIXdHUA ABJIATCA
OouCO2

+CO2 1 H,O

HO u Oy

O2 1 HCO3

Bbibpamb 00uH npasuibHbIll omeem
B cocTaB NHPUMHUAMHOBBIX AerHPOreHa3 BXOAUT BUTAMHH
+PP

Bi
B
Bs

Bblbpamb 00uH npasu/ibHbili omeem
HCTOUYHHKOM 3HepPruu AjisA cuHTe3a AT® B MUTOXOHAPHUSAX SAB/IAETCA
CBET



+TIMPOBUHOTPa/{HAst KUC/IOTa
HX0
COy

Bblbpamb 00uH npagu/ibHbili omeem

OHepreruueckuii  3(Q¢eKT  K/IeTOUHOro  AbIXaHHs  IpH
MOJIeKY/IBIT/IIOKO03bI PaBeH

2ATD

12 ATD

30 AT®

+38 ATD

Bblbpamb 00uH npagu/ibHbili omeem
OxucnurenbHoe ¢ocdopuipoBaHme- 3TO
pacIierieHye IIFKO3bl

+cunre3 AT® u3z AIID u @y

nipucoeriHeHre (ochOpHOI KUCIOTHI K T/IFOKO3€e
OKHCJIEHHE TITHOKO3bI

Bbibpamb 00uH npasuibHbIli omeem

CuHre3 AT® B KJ/IeTKe MOXKeT IPOUCX0AUTHL B 0TCYyTCTBHE
AND

H3z P04

+0y

HeoOXO/JIMBI BCe TTepevrc/ieHHble BelljecTBa

Bbibpamb 00uH npasu/ibHbIl omeem

3aK/II0UMTe/TBHBIN 3Tal a3pPOOHOr0 JbIXaHHUs NPOTEKaeT B
LIUTOI/Ia3Me

Ha BHeITHer MeMOpaHe MUTOXOHZPUIH

+Ha BHyTpeHHell MeMOpaHe MUTOXOH/IPUI
3H/0T/Ia3MaTUYeCKOM e

Bbibpamb 00uH npasu/ibHbIl omeem

OKHC/IEHUHU

s HHPOBHHOFPH}I{HOﬁ KHMC/I0ThI 06pa3ye’rca TH/IOBBIA CIIMPT B pe3y/ibTdTe

pacnapa AT
MHTOXOH/IPHATLHOTO OKUC/IEHUST
+aHa’pOOHOTO /ILIXaHUS
a3pOOHOTO /IbIXaHUS

Bbibpamb 00uH npasubHbIl omeem

NHTeHCUBHOCTH JbIXaHUA ( MI/T*4 ) IPOPACTAIOIIMX CEMAH COCTaB/IsAeT

0,1-0,2
+0,5-1,5
2-3

oHOM



Bbibpamb 00uH npasuibHbIl omeem

Ob61ee Mexxy oTOCHHTE30M M JbIXaHUEM — ITO
o0a rporiecca MPOUCXOASAT B MUTOXOH/PUSIX

o0a ripotiecca MPOUCXOAAT B XJIOPOILIACTax

B pe3yJibTaTe 3THX MPOLIeCCOB 00pa3yeTcsi KUCIOPOZ,
+B pe3yJibTaTe 3THX IpoLieccoB obpa3zyercss ATD

Bbibpamb 00uH npasuibHbIl omeem
Monekyasl JHK Haxoparcsa B
fape

MUTOXOH/PHSIX

XJIOpOILIacTax

+BepHO 1,2,3

Bbibpamb 00uH npasuibHbIli omeem

ITpaBH/IbHO MOKAa3aHO pacilell/IeHHe 0PraHnYecKHX BelecTB
OeJIKU- HYK/IeOTH/IbI- YTJIEKUCITBIN ra3 U BoZia

+>KUPBI- TTIMLePYH U JKUPHBIe KUC/IOThI- YTJIeKUCIBIN ra3 U BoJa
OeJIKH- aMUHOKHC/IOTBI- BOZIa ¥ aMMHaK

YTJIEBO/IbI- MOHOCAXapH/IbI- IUCaXapH/ibl- YTJIEKUCIbIN Ta3 U BOZa

Bblbpamb 00uH npagu/ibHbIli omeem

B AbIXaTe/IbHOMI enu TpaHCIopTa 3/IeKTPOHOB
BOCCTAaHOBJ/ICHHOCTHUIIOC/IEAYIOLEr0 aKIenTopa

He U3MeHsIeTCst

+TIOHIDKAETCSI

TIOBBIILIAETCS

Bblbpamb 00uH npagu/ibHbIli omeem

B yC/10BHSIX YIIJIOTHEHHOM MOYBbI B KOPHAX HAKAINIMBAETCA
MTMPOBUHOTPA/IHAst KUC/IOTa

+YKCYCHBIN anberuy

MOJIOUHasi KUC/IO0Ta

Bbibpamb 00uH npasuibHbIl omeem

CyTb reTepoTpo)HOr0 MUTAHHA COCTOUT B

CHHTe3e COOCTBEHHBIX OPraHUYeCKUX COeTUHEHH U3 HeOpraHUYeCKUX;
noTpebIeHNH HeOPraHUUEeCKUX COeJTHEeHUH

+OKHC/IEHUU TOTOBBIX OpraHUYecKUx COE/:[I/IHEHI/II‘/JI n nocdimeayroouemM CUHTe3e

OpraHuyYecKHXx BellecTB
cuHTe3ze AT

yYPOBEHb

HOBBIX



Bblbpamb 00uH npagu/ibHbili omeem
JI0/DKHO OBITH OKHC/IEHO MOJIEKY/I T/IIOKO03bI aHAa’pPOOHBIM MyTeM, UTO0bI MOTyYHMTH18

MosieKys1 ATD
18
36
+9
27

Bblbpamb 00uH npagu/ibHbill omeem

JbixaTe/bHbINA K03(¢(PHUIHeHT NPopacTaIUX CeMAH MOJCO/THEUHNKA

0,1-0,3
+0,5-0,6
1-1,5
2-3

Bblbpamb 00uH npagu/ibHbIli omeem
IIpumepusbIi KII/] okuc/ieHNs BelieCTB B K/IeTKe

100%
80%
+40%
25%

Bblbpamb 00uH npagu/ibHbIli omeem
ITpu nonyuenun AT® KopHAMM B yC/I0BUAX 3aTOIVIEHUA HAKAIL/IMBAKOTCA

KpaxmaJl

KUCJIOPO/,
+3TU/IOBBIA CLIUPT
MOJIOYHast KUC/IOTa

Tab6mna 3.1 — Kpurepun orjeHku ¢)OpMHUPOBAaHHOCTH KOMIMETeHI[UH

Kop n KpuTepuu olieHrBaHus cOPMUPOBAHHOCTH KOMIIeTeHL[UN
HavMeHOBaHHe (4acTH KOMITeTEeHI|UH)
WMH/IMKaTopa Ha 6a30BOM ypoBHe Ha TOBBIIIEHHOM YPOBHe
JOCTHKeHUst COOTBeTCTBYeT OL|eHKe COOTBeTCTBYeT COOTBETCTBYeT
KOMITeTeHLIUU «y[I0BJIETBOPUTE/ILHO» OLIeHKe «XOpPOLLIO» OLIeHKe «OTJINYHO»
(vactu 50-64% ot 65-85% or 86-100% ot
KOMITETEHL[H) MaKCHUMaJTbHOTO Oasia MaKCUMaabHOT O MaKCHUMaabHOT O
bamia Gana
OIIK-5.Criocoben k | ['otoB kK Kkoomepanpu ¢ | ['oToB K Kooreparyi | ['oToB K
Y4acTUIO B KOJI/IeTaMHW; He COBCEM | C KOJIJIeramu, 1o KOOIepalnuu C
NIpOBeJIeHU U TBEp/i0 BJIaZIeeT | CyllleCTBY OTBeYaeT KoJisieramu, pabote
9KCIIepUMEeHTa/IbHbl [MaTepuasioM, TP | Ha MOCTaB/IeHHbIE B KOJI/IEKTHBE,
X UCC/IeIOBaHUI B |OTBeTax JIOTIyCKaeT | LjeJid, C HebonblMMu | criocobeH
Npo(eCcCUOHAILHOU [MaJIoCyllleCTBEeHHbIe MOTPEeLHOCTIMHU pacro3HaBaTtb 1O
[leATe/TbHOCTH TOTPEITHOCTH B aHa/M3e | u3/1araet yueOHbIH Mopdooruueckum




NA-1. Vcrions3yet
KJ/laCCUYecKue 1
COBpEMeHHbIe
MeTO/IbI
WCCJIe/IOBaHUS B
arpoHOMUH.
Ornpegensiet
WHTEHCUBHOCTh
JBIXaHUS B TKAHSIX
Pa3IMUHBIX
CeIbCKOXO035IMCTBEH
HBIX KYJIBTYD U
JIbIXaTeTbHbINKO3 ()
(ULIMEHTB TKaHSIX
TIPOPACTAOLUX
ceMsiH

HNA-2. OuenuBaer -
dboTocuHTe3 U
JbIXaHue, Kak
OCHOBa
TMPOYKI[MOHHOT O
niporiecca.

pe3y/bTaToB,
aprymeHTalLuio
TIpUMeHeHUst 3aKOHOB
eCTeCTBeHHOHAaYUYHbIX

HETOUHYIO

JUCLIATIJTUH, HWCTIBIThIBAeT
3aTpyAHeHUs npu
o opM/IeHUU BbIBO/IOB.

MaTepHaJl, B OTBeTe
JIOTTyCKaeT

HeboJb1IHe TIPO6eTB,

He MCKa)Karollye ero
cofiep>KaHusl.

TpU3HaKaM
Haubosee
pacrpocTpaHeHHbI
€ B  peruoHax
JTUKOpACTyIIye
pacTeHus u
CeJIbCKOXO3SIMCTBe
HHble  KYJIBTYPBHI,
OLIeHUBAThb 170:9
¢usnonoruueckoe
COCTOSIHUE;

Moayab 4. - Iloriomesnne BoabI paCTeHHEM

Bomnpocs! st 00Cy>)KAeHusI IPH 3aluTe J1a0opaTopHBIX padoT:
1. BogHbIii 0OMeH pacTeHuH, ero 3HaueHue.

2. dusnonornyeckre 0COOEHHOCTH TOTJIOIIEHHUS BO/bI PACTUTETbHOMN KIIeTKOM.

3. @YHKIMOHMPOBaHKEe KOPHEBOM CUCTeMbI KaK OpraHa IMorJ/IoLeHUs BO/bI.

4. Ponb TpaHCMpaLMu B )KU3HU PaCTeHUH.

5. VITHTeHCUBHOCTD TPaHCIYPALMW, TPAHCIIYMPALIMOHHBIA KO3 GULMEHT U TPOAYKTUBHOCTh

TPAHCITUPALIMH; 3HAUYEHHE 3THUX ToKa3areien u MeTO/bI UX OIIpe/e/IeHUd.

BOl'[pOCbI AJIA KOJJIOKBHYMaA:

1. Bopa — cTpoeHue, PyHKLIUU, COCTOSIHUE B pPacTUTeIbHOM KieTKe. KiieTka, Kak ocMoTHhYecKast
cucteMa. BogiHbIM MOTeHLMA, ero COCTaBJISIOLIMe.

ik W

arirapara.

Turmnel

ABH>KeHUA YCThbHLI.

TpaHcnypalMoHHbIN KO3 (ULIMEeHT.

MeTtoppl

[TyTu nocTymnieHust BOAbI B paCTUTE/IbHYIO K/IeTKY. MexaHW3Mbl y/iep>KaHusl BOJbl B TIOYBeE.
KopHeBasi cricTemMa Kak opraH MorJoleHust BoJbl. PaboTa HU)KHEro KOHLIEeBOTO IBUTaTeIsl.
KopHeBoe fiaBieHye, ero nposiBjieHye, 3aBUCHMOCTb OT BHEIIHMX U BHYTPEHHHUX (PAKTOPOB.
Jluct Kak opraH TpaHCIUpaluu. BHeycTbuuHasi TpaHcrupanusi. Pabora ycTbUYHOTO
orpejiesieHuUst

TPaHCIIMPpalWH.

6. BcacsiBaroljas u nucnapsrollas NoBepXHOCTH pacTeHUU. [|BrKeHre BOJbI B CUCTEMe 110YBa —
pacreHue — atmocdepa.



7. BopHblii 6anaHc pacTeHus. BogHbiii feduIUT U ero BiMsiHHME Ha BOJ0OOMeH U Apyrue
¢u3rooruuecKyre npoLeccol.

8. OcobeHHOCTH BO/j00OMEHA y pa3NWYHBIX 3KOJIOTHUECKUX TPYII. 30HbI yBaaKHeHus. Pabora
BEepPXHEro KOHLIEBOTO JIBUraTe/isi paCTeHUM.

9. IIpoAyKTUBHOCTb U UHTEHCHMBHOCTb TPAHCIMpaLMU. 3aKOH 3a/leHCKOro. AHaTOMUYeCKUe U
MopdoJioruueckrie 0C06eHHOCTH CTPOeHUs JIMCThEeB B 3aBUCUMOCTH OT UX PACIo/IoyKeHUs Ha
crebe.

10. Bognpiii GamaHc ¢urorjeHo3a. PU3MOIOrHUeCKHe OCHOBBI OpOIIeHHs. THIbl IOMBA.
[TonuBHas HOpMa pacTeHUM.

@®oH/] TeCTOBBIX 3alaHUH [I/Isl TEKYILero KOHTPO/iA 3HAaHUM 10 TeMe:
Bbibpamb 00uH npasuibHbIl omeem

Acconmanuu MoJIeKyJ1 BoJbI 00pa3yloTcs 3a CUeT

VIOHHBIX CBSI3ei

+BO/IOPOAHBIX CBsI3el

rupodOOHBIX CBSI3eH

BepHbI 11epBbIe /[Ba OTBETa

Bbibpamb 00uH npasuibHbIli omeem

I'yrTanueil Ha3pIBaeTcst

BBITEKAaHHe Kare/ieK COKa U3 repepe3aHHbIX KOPHeH

+BbIJje/IeHre KarleJIbHO - KUAKOMW B/lard Ha KOHUMKAX JIUCThEB TPH BHICOKOM BITa’KHOCTH
BO3/IyXa 3a CUeT /IesITe/TbHOCTH HYDKHEr0 KOHL[EBOTO JIBUTATesIs

BbIZIe/IeHMe KarlesieK COKa Ha IIOBePXHOCTH cpe3a CTebJIst

BBbI/leJIeHre Karle/IbHO - JKU/IKOM BJlard Ha KOHUMKAX JIMCTHEB 3a CUeT TPOoLiecca TPaHCIHUPauy

Bbibpamb 00uH npasu/ibHbIl omeem

ITpu 3acyxe nepBbIMH YBSIAAIOT HIDKHUe (00/1€e cTapbie) IMCThA B CBSI3U C TEM, YTO

CHJTBI ME)KMOJIEKYJISIPHOTO CLIET/IEHUST BO/IbI B HYDKHUX JIMCTBSIX MEHbIIIe, YeM B BEPXHHUX

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

B HIDKHUX JIUCTBSIX TIPA 3TOM Pe3KO HapyIlaeTcst a30THBI 00MeH, IIPOMCXO/IUT OTPaB/ieHHe KJIeTOK

+BO/IHBIN MOTEHIIMA BEDXHUX ( MOJIOABIX ) JIMCTHEB HIDKE, UeM CTaphbIX

Bblbpamb 00uH npagu/ibHbIli omeem

CuibHOe YIUIOTHeHHE MOYBBI WM ee 3aTOIUIeHHe 0C/1ad/isieT MOIJIOIIeHHe BOJbIKOPHAMM
BCU/IEACTBHE

+1I0/1aB/IeHUsT JIbIXaHUST

HeXBAaTKW MUHEPa/TbHOTO TIUTaHUS

CHVDKEHUSI THTEHCUBHOCTY TPAHCITUPALIN

YMeHbILIeHHsI KOTMUeCcTBa CBOOOJHOM BOIbI

Bbibpamb 00uH npasubHbIl omeem

Kputnueckuii ypoBeHb BJIQ)KHOCTH CEMSIH COCTABJISIeT
0,1-0,5%

1-3%

+12-14%

15-25%



Bbibpamb 00uH npasuibHbIl omeem

OTHoLIeHHe CYMMAapHOro pacxoja BoAbI 3a Bereranuio 1ra noceBoB(3BanoTpaHcnypanus) K
CO3/IaHHO¥ OMoMacce WM X03AHCTBEHHO M0/IE3HOMYYPO>Kalo OnpeesiseT

KO3 PULIMEHT 3aBsjaHus

+K03uLieHT BomonoTpedIeHus

OTHOCHTeJIbHAs TPaHCIMpaLKs

VHTEHCUBHOCTb TPaHCIHPaLIU

Bbibpamb 00uH npasuibHbIl omeem

Ha xopomio yBja)xHeHHO# MOUBe BOAHBIH Ae(UIUT PacTeHHil B TEUeHUH CYTOK
BO3pacTaeT C yTpa /i0 Houu

+BO3pacTaer C yTpa [0 MOo/Iy/Hsl, CHIKAeTCsl K Beuepy U IOJTHOCThIO Mcue3aeT HOUbI0
BO3pacTaeT C yTpa [0 Beuepa, HOUb TIOMHOCTBIO He MCUe3aeT

BO3pacTaeT B TeueHHe [{HsI, HOUbIO CHIDKAeTCs

Bblbpamb 00uH npagu/ibHbIli omeem

JInsA paHHe# JUAarHOCTHKH B0/000eCIeueHHOCTH PAaCcTeHHUs1 MO)XKHO HCII0/Ib30BaTh
+BeJIMUMHY KOHI[EHTPAI[UK KJIETOUYHOTO COKa

CTPYKTYPY K/I€TOK JINCTOBOM TJIACTUHKH

OPHEHTALIUIO JIUCTA 110 OTHOIIEHHUIO K TTOBEPXHOCTH TIOUBbI

BEJIMUMHY UHTEHCMBHOCTU TPAHCITHPALIN

Bblbpamb 00uH npagu/ibHbIli omeem

MHTeHCMBHOCTH TPAHCIIMPALUH Y PACTeHHI yMePeHHOH 30HbI COCTaB/IsIeT
0,2-0,9Mr/r-u

1-10mr/r-u

30-50Mmr/T -9

+300-500Mr/r- u

Bblbpamb 00uH npagu/ibHbIli omeem

Pacrenue u3pacxopoBaso 3a Bereranuio 100ma Boasl M Hakonmwaio 0,3Kr CyxoropeiecTBa,
NPOAYKTHBHOCTh TPAHCIIUPALIMH PaBHA

0,3

+3

30

300

Bbibpamb 00uH npasuibHbIl omeem

HacobieHHas Bo/[0#, HO X0/I0HAsA MOYBA ABJISAETCS /ISl PacTeHUM(PH3H0/I0THIYeCKH CyX0H
U3 - 3a

YMeHBbIIIeHUs JOCTYITHOM /I/11 KOPHel Bjlaru

Pe3KOro CHYKeHUsI TPaHCITAPALU|

+TI0/iaB/IeHIe TIOTJIOTUTE/THHOM JieTe/IbHOCTA KOpHei

HapyllleHUs] BOAHOTO OasiaHca pacTeHust



Bblbpamb 00uH npagu/ibHbili omeem

3akpbIBaHHe YCTHHI] 110 Mepe Pa3BUTHA BOJHOr0 AeuuTa B TKAHAX JIMCTA00yC/IOB/IEHO
yBe/IMUeHHeM KOHILIeHTPal[uu

rubbepesuTHa

+a0OCI[M30BOI KMCJIOThI

ayKCHHa

[IUTOKMHWHA

Bblbpamb 00uH npagu/ibHbill omeem

Jna onpeaeneHuss (U3UOIOTHYECKOTO0 COCTOSIHMA M TNOTPeOHOCTH PpacTeHUsT B
BO/IepeKOMeH/1yeTCsl MCI0/Ib30BaTh C/IeyIoIIye MoKa3aTe/H

+KOHILIEHTPAL[UI0 ¥ OCMOTUYECKOe [laB/ieHHe K/IeTOUHOTO COKA, BOJHBIM TOTEHIMAa TTapeHXUMbI

JIUCThEB, COCTOSTHUE YCTHUUHOTO arraparta

BEJIMUMHY  KODHEBOTO  [IaBJIEHWs, COCTOSTHME  yCThbHUUYHOTOArmapaTa, HWHTEeHCUBHOCTh

TPaHCITUPALIVH JIMCThEB

pH K/IeTOYHOro COKa TIapeHXWMbI JIUCTbEB, COCTOSTHME YCTbUYHOIO arrapara, BOJAHBIN

TIOTEHIMa JIMCTHEB

MHTEeHCUBHOCTb TPAHCITUPALIUH, KOIDGDHULIMEHT BOOTIOTPEO/IeHUS

Bbibpamb 00uH npasuibHbIli omeem

ITpu 3acyxe BoAHbIN e()UIINT PacTeHUH B TedeHHe CyTOK

BO3pacTaeT C yTpa Jj0 HOUr

BO3pACTaeT C yTpa /10 MOy JHsI, CHI)KAeTCsI K Beuepy U TIOJTHOCTBIO MCUe3aeT HOYbI0
+BO3pacTaeT C yTpa [0 Beyepa, HOUBIO TIOJHOCTHIO He MCue3aeT

BO3pacTaeT B TeueHHe [[HsI, HOUbFO CHIDKAeTCs

Bbibpamb 00uH npasu/ibHbIl omeem

B npojyKThI ()0TOCHHTE3a BK/IIOYAETCH BOJBI
6onee 10%

8-5%

5-3%

+MeHee 1% ripoiie/iiiel yepe3 pacTeHUe BO/IbI

Bblbpamb 00uH npagu/ibHbIll omeem

IIpOoAYKTHBHOCTh TPAHCIHPAUM  CETbCKOXO03AMCTBEHHBIX  KYJbTYP  H3MEHAETCHA
BIIpejie/iax

0,2-0,9r/n

+3-4r/n

30-40r/n

300-500r/n

Bbibpamb 00uH npasubHbIl omeem

IIpu miomaau mmcrtbeB 400cM2 U U3MeHeHHM Macchl mofera 3a 3 MuHYTHI OT 15,8r0
15,62r MHTEHCMBHOCTb TPaHCIUpanyu (r/AM2°4 ) paBHa

9

+0,9



0,6
0,06

Bbibpamb 00uH npasuibHbIl omeem

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

COBTIa/IaeT

+He COBIIajaeT

Bblbpamb 00uH npagu/ibHbill omeem

Ce/lbCKOX03AMCTBEHHbIE PaCTeHHUuA OTHOCATCH K

rurpoduram
+Me3oduTam
Kcepoutam

BCEM [epPeYrC/IeHHbIM TPyIIam

Bblbpamb 00uH npagu/ibHbIli omeem

Ko3¢duiueHT BogonoTped /ieHNs Ce/TbCKOX03ANMCTBEHHBIX KY/IBTYP COCTaBJ/IsIeT

0,2-0,9

3-4
300-500
+1000-2000

Perienue 3a/id4 B MaJIbIX Irpynmnax:

3agaua 1 Bapuant. OmnpezenuTh Mo TpaHcnUpaluoHHOMY Ko3dduiueHTy (TK) Bo3MokHBIe
ypO’kau B CyxHe U chIpble rofibl. B cyxoii rog TK Bo3pacTaert, a B chipoii cHIKaeTcst. OcobeHHO

3aMeTHO CHIKEeHMe TpaHCIUPALMOHHOTO KO3(QduiMeHTa TpU OpOLIeHUWH B COYeTaHWU C

y00peHus M.
TK OcaikoB, MM Ypoxaii ou,1/ra Ypoxait x03.,
KynbTypa = = > = = = ULI /ra =
CyXOM | ChIpOM | CyXOW | ChIpOM | CyXoW ChIpOM Cyxou | cbipoi
roj rof, rof, rof, roj roj roj roj,
[Menuna sip 600 450 100 400
[Tiwenunja o3 513 340 100 300
ITpoco 300 200 100 250
fumeHb 550 300 100 250
Ogec 800 360 100 300

3ariacsl Bj1ary B nouse repey rnocesoMm 130 MM.

X 03511CTBEHHBIN KO3 (HULIEHT:
03uMas mieHuna — 35%
sipoBas mnuenura — 40%

rpoco — 30%
agMeHb — 50%

osec — 30%




Vp.buonxK,,,
100%

Tabuila pacyeTHBIX JaHHBIX

Vp.x03.=

IIpouieHT nepexsara jiaru CeIpoii ro Cyxou rop
ITmenuna o3sumas 60 25
[Twenuna sipoBas 50 15
IIpoco 75 30
HAumeHb 70 20
Ogec 56 15

3ajaua 2 BapuaHT. Orpefie/iuTh MO TpaHCIUpaloHHOMY Ko3dduimeHty (TK) Bo3MoskHbIe
yPO’Kau IpH BbINa/IeHUH Pa3HOI0 KOJIMYeCTBa 0CaKOB.

TpaHcnvpalMoHHbIA  KO3((UILMEeHT — KOJMUeCTBO HW3pacXOJOBaHHOW BOJAbl B TIpaMMax,
roie/iiiee Ha o6pa3oBaHue 1 I. CyX0ro BelecTBa.

Pacrenue ncrionb3yeT He BCe Majarolye 0CaIKu. 3HaUWTeIbHas YaCTh UX UCTApseTCsl TTIOUBOM.
B 3aBHCHMOCTH OT TIOrO/JHOM OOCTAaHOBKH U /IPYTHX (DaKTOPOB CPeJHUI MPOLIEHT IepexBara
ocazkoB 50-77. ITo oTaenbHBIM Ky/IbTypam: KyKypy3a 50-77, cos 28-47, oBec 5-26.
[Torpe6HOCTH 3a Berertaruto sipoBoi mieHuLb 250-350, sumenst 120-200, kykypy3si 300-350
MM ocaikoB. Cpe/iHMe 3arachkl Biary B rmoyese mnepef rnocesoMm 160-180 mm; 100 MM 3aracoB
BJIar¥ B 1oYBe cooTBeTcTBYrOT 1000 M3/ra.

Tabuila pacyeTHBIX JaHHBIX

Yporkait 6uosioruueck., 1y/ra Yporkaii X035IMCTBeH, Li/Ta
Kysbrypa TK
100 mm 200 MM 400 MM 100 mm 200 mm | 400 mMm
[Tmenwuija o3. 500
[Timenura sp. 400
HumeHb 300
OBec 600

IIpumep pacuera (sipoBasi MILIEHULIA).
KonmuecTBo Biary 3a Beretalyio Ky/bTYyphbl:
160 mm + 100 mm = 260 mm, rae

160 MM — 3anac Bjiaru rnepej NOCEBOM

100 MM — ocaziKu 3a BereTaLuio.

W crionb3oBaHue Biaru:

260mm < 50%
100%

50% mnepexsaT 0CaJKOB.

[ToTpebneHo rpaMMoB Bjaru c 1 ra:

130 mm = 1300 T = 1300000 xr= 1300000000 r.
Co31aHo CyXoro BeljecTsa:

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

400 r — TpaHCIMPaLMOHHBIA KO3 PULIMEHT.
Ypoxkai 3epHa:

=]30jl/ljl/l,r/:[e




32.5y/eax50%

=16,25y/ ca

100%
Ta6mna 4.1 — Kpurepun orjeHku ¢)OpMHUPOBAaHHOCTH KOMIETeHI[UH
Kop n KpuTepuu olieHrBaHus c)OPMHUPOBAHHOCTH KOMITeTEHL[UN
HavMeHOBaHUe (4acTy KOMITeTeHLUM)
WMH/MKaTopa Ha 6a30BOM ypOBHe Ha TOBBILLIEHHOM YPOBHe
AOCTHIKEHHA COOTBETCTBYET OLIEHKE COOTBETCTBYET COOTBETCTBYET
KOMIeTeHL[U! «y[I0BJIETBOPUTE/ILHO» OLIeHKe «XOPOIIIO» OLIeHKe «OTJINYHO»
(yactu 50-64% ot 65-85% ot 86-100% ot
KOMIIeTEHLIH) MakcUMasnbHOro 6asa MaKCHMa/IbHOT'O MaKCHMa/IbHOT'O
6anna banna

OIIK-5.Criocober k | ['oToB K Kooreparuu ¢ | ['oToB K Kooreparuu | ['oToB K
Y4acTUIO B KOJI/IeraMHy; He COBCeM | C  KoJuleramMu, IO | KOorepauuu C
MpOBeJleHUU TBEpZ0 B/IaJieeT | CYI[eCTBY  OTBeYaeT | KoJuleramu, pabore
5KCIIepUMEeHTa/IbHbl (MaTepuasioM, IIpH | Ha MOCTaBJ/IeHHbIE | B KOJI/IEKTHBE,
X UCC/IelOBaHUI B |0TBeTax JOTyCKaeT | 1[eJid, ¢ HeOOoNbLUIMMU | CTIOCOOeH
ripoeccoHaNbHON  [Ma/loCyll{eCTBeHHbIe MOTPEeLHOCTSMHU pacro3HaBaTtb IO
JleATe/IbHOCTH TOTPELIHOCT! B aHaju3e | u3jaraet yueOHbIM | MOP(OIOrHUeCKUM
NAa-1. Ilopx pe3yJ/ibTaTOB, HeTOYHYIO | MaTepyas, B OTBeTe | [pU3HaKaM
PYKOBO/ZICTBOM apryMeHTaLuo JIOTyCKaeT Haubosee
crierjaycTa 6osee  |MpUMeHEHHS 3aKOHOB | HeOO/bIIIMe TPOOesbl, | pacpoCTpaHeHHbI
BBICOKOU eCTeCTBeHHOHAYYHbIX He JCKaXKarolye ero | e B  perdoHax
KBa/I(pUKaLu JUCLMIUIMH, HCIIBITBIBAET | COZlePKaHUsl. JYKOpacTyiye
y4acTBYyeT B 3aTpy HeHUs pu pacTeHust u
NIpOBeJleHU U 0o(opM/IEHUH BBIBO/IOB. CeJIbCKOXO035IMCTBe
5KCIepUMeHTasbHbI HHble  KYJIbTYpBHI,
X UCC/IeJOBaHUN B OLIeHUBaThb Ux
00/1aCcTH arpOHOMUH ¢du3nonoruueckoe
- Onpepnensier COCTOSIHUE;
WHTEHCUBHOCTh

TPaHCIHUpaLU U
OTHOCHUTEJIbHYIO
TPaHCIHUPALIO C
TIOMOLLIbIO
TeXHUYeCKHUX BeCOB.
NA-2.-OnenuBaer
BOZIHBIN 0OMeH
pacTeHuH.

Moay/b 5. - KopHeBoe myranme pacreHia

Bomnpocs! Asist 00CyK/jeHus IPH 3aiuTe 1adopaTopHoiipados! 1:
1. KopHeBasi cicTeMa Kak OCHOBHOM OpraH IOTJIOL[eHHUsI M YCBOEHHS] MUHEepa/TbHbBIX 3/IEMEHTOB.




2. du3nonoruyeckast posib Makpo3/1eMeHTOB.
3. ®u3nosiornyeckasi pojib MUKpO3J/IeMeHTOB.

4. TspKesble MeTaJUIbI, X 3HAUEHHE U CITIOCOOBI ZIeTOKCHUKALHH.
5.MeTo/ bl JMarHOCTUKY MIUTAHUS PAaCTeHNUH

6. IIpyHLMITMabHBIe OCHOBBI BhIPALLIMBaHUS PACTEHUM B YC/I0BUSX T'MIPOIIOHUKY M a3POIIOHUKHU

7.3HaueHMe JIMCTOBOM, TKaHeBOM 1 TTOUBEHHOW JJUarHOCTUKH B TTUTAHUW PaCTeHUM.

Bonpocs! /15 KO/UIOKBUyMa:

1.

10.

11.

12.

13.

Pa3Butue yueHUWs O MHUHepaJbHOM MMUTaHWUM pacTeHuWd. KpyroBopoT cepwl B Guocdepe.
HoctynHble Ay pacTeHuil GopMbl cepbl U MeTaboMM3M cephl B pacTeHHsx. KpyroBopot
yriepojia B brocdepe.

MuUKpO3/iIeMeHTbl U TsDKesble MeTasibl, UX (U3MO0JIOTHUeCKOe 3HaueHWe J/1si pacTeHUH.
AKTUBHBIA TpaHCIIOPT. MeXaHU3Mbl peryssiluu, NepeBUKeHUs BellleCTB B PaCTUTeTbHOM
OpraHusMme.

HoctyriHbie GopMbI OCHOBHBIX 371eMeHTOB nuTaHusi. CriocoObl MX MOCTYTI/IEHUs B PacTeHHUe.
KpyroeopoT docdopa B 6uocdepe.

Cucrema yznobpenuii. Heobxogumble yciioBust (hyHKIIMOHMPOBAHHUSI CHUCTEMbI y0OpeHHUH.
[TuTanue pacteHu B oHTOreHe3e. HekopHeBoe MUTaHUe paCTeHUN.

KpyroBopoT a3ora B 6uocdepe. [Ipr3HaKu a30THOTO T'OJIOJAHUS Y CETbCKOXO035HCTBEHHbBIX
Ky/nbTyp. OCOOEeHHOCTH HUTPAaTHOTO M aMMOHHWIHOTO TTUTaHWs pacTeHWH. ACCHUMUISLIUS
HUTPATHOTO a30Ta. CriocoObl peryslyu a30THOrO MHUTaHWs pacTeHWd. Pu3noIornyeckue
HapyLIeHUs MPU HeJJoCTaTKe a30Ta.

Casi3p mpoliecca [AbIXaHUs C CHHTe30M aMUHOKMCJIOT B pacTeHuu. [IpUunHbI HaKOIIeHUs
W30BITOUHBIX ~KOJMMUYECTB HUTPATOB B  pACTeHWsX, W TYTH WX CHIKEHUS B
CeJIbCKOXO035ICTBEHHOW TIPOAYKLIUU.

dusronornueckas posib Kanaus B pacTeHUH. PU3H0/10THUecKre HapyLleHWs! TPU HeJoCTaTKe
Kams. [Ipu3Haky KaluWHOTO TO0JAHUsl y Ce/IbCKOXO3SIMCTBEHHBIX KY/AbTyp. VICTOUHMKH
KaJIMMHOTO NMUTaHUA /151 pacTeHUi. @OpMbI MOCTYI/IEHUS.

dusnosnornyeckue HapylleHusi Npu HefocTaTke ¢ocdopa. [JocTynHele A/ pacTeHUU
(opmbI PochOpHBIX COeJHEeHUH.

[MornoujeHe MUHepanbHbIX BelllecTB. [lacCMBHBIM TpPaHCHOPT PaCTBOPEHHBIX BeIECTB.
MuHepasibHbIe BellleCTBa B UTOL[eHO3aX U UX KPYTOBOPOT B 3KOCUCTEMe.

W3mepenue u peructpaiysi mapaMeTpoB KOPHEBBIX CUCTeM B T0JIeBbIX yC/10BUsiX. [110THOCTD
W pacripefiefieHle KOpHeld B mosie. VIOHHbI TpaHCHOPT B LjefioM pacTeHuu. PopMbI
MOCTYIIJIEHUSI BELL|eCTB B pacTeHHe.

Teopud MUHEpanbHOTO TIMTAaHWsI pacTeHWi. [IpUHLMIBI  JUAaTHOCTUKUA  JleduLUTa
MUTaTe/IbHbIX 37IEMEHTOB.

[uarHocTMKa TWTaHUSl CelbCKOXO3AWCTBEHHbIX pacTeHUW B TOJIEBBIX  YC/IOBHUSIX.
[Tepepacnpe/iesieHvie W peyTWIM3allvsl BellleCTB B pacTeHWU. PerynupoBaHue pacTeHUSMU
CKOPOCTH TIOT/IOILIeHHsI MOHOB.

OcobeHHOCTH TIUTAaHUS PacTeHW B OecrioyBeHHOW Ky/bType (THPOa3pOTOHMKA W T.1.).
Peakiusi pacTeHH Ha W30bITOUHO BHICOKHI yPOBEHb MUHEPABHOTO MUTaHuUs. [loriomeHue
WOHOB U3 pa30baBfieHHbIX U BbICOKOKOHL|EHTPUPOBAHHBIX pacTBOPOB. AHTOI'OHH3M,
CUHeprusM, alUTUBHOCTb MOHOB.



14. B3aumoeicTBUsI MeXy pacTeHUssMUA. PU3M0I0rUueckrie 0OCHOBBI TIPUMeHeHUs Y00peHHil.
MemOpaHHasi peryJisiijusi IOHHOTO TpaHCIopTa. MoHHBIA roMeocTa3 KaeTKH. PasukambHOe
repeMellieHre MOHOB B KOPHSIX, [ABHWKEHUE T10 aroryiacTy U CUMILIACTY.

15. TlepemelrieHe MOHOB Ha JajfbHee pacCTOsiHMe 10 Kcuneme W (uosme. Heobxomumbie
pacTeHHI0 MaKpo U MUKDOJIeMeHThl, WX ycCBosieMble (OpMBI, COeJUHEHUS U
(bu3moiornueckas posb.

@DoH/] TeCTOBBIX 3a/JaHUH /ISl TEKYIIero KOHTPO,Isl 3HAHHUH M0 TeMe:
Bblbpamb 00uH npagu/ibHbill omeem

OCHOBHO# KPUTepHIi, MHCII0/Ib3yeMbIi /Is1 onpeje/ieHusa GyHKIIHOHUPOBAHUSA
JIM000TCYTCTBHSI AKTUBHOT0 TPAHCIIOPTAa HOHOB B PAaCTeHUH

JeMCTBYE [IbIXaTe/TbHBIX /0B

TemriepaTypHasi 3aBUCIMOCTb

KOHILIEHTPALIMOHHBIN IPaIueHT

+3/1eKTPOXUMHUUECKUI TPAJTUEHT

Bblbpamb 00uH npagu/ibHbIli omeem

Hau6oabmmii 6apbep B pajuaib6HOM TPAHCIIOPTEe HOHOB B KOPHE MPEe/ACTaBJ/IsAeT
+3HJ0AepMa

TIePULIUKIT

Kopa

pu3ozepma

Bblbpamb 00uH npagu/ibHbIli omeem

B cocraB xsiopodusia BXOAUT HOH MeTa/l/Ia
Fe

+Mg

Cu

7n

Bblbpamb 00uH npagu/ibHbIli omeem
Bs13K0CTh IUTOIIa3MbI MOBBIIIAET HOH
K

+Ca

Na

CI

Bblbpamb 00uH npasu/ibHbili omeem

3uauenue pH nmouBkl, NPy KOTOPOM IOIJIOIeHHEe HOHA AMMOHHMA Oy/eT
Hau00/IbIIHM:

4,5

5,5

6,0

+7,0

Bblbpamb 00uH npasu/ibHbili omeem



CaMbIM BBICOKHM KaTa/IATHYECKHUM /IeliCTBHEM 00/1a/jaeT
Fe- metann

Fe

rem- Fe

+remFe- 6e/10k

Bblbpamb 00uH npagu/ibHbili omeem

HaxonsieHuio BereTaTUBHON MacChl paCTeHUH CII0COOCTBYyeT
+N

K

Fe

P

Bblbpamb 00uH npagu/ibHbili omeem

KpaeBoii 0)Kor JIUCTHEB MOKeT ObITh CBA3aH C HEJAOCTATKOM
N

+K

Fe

P

Bblbpamb 00uH npagu/ibHbIli omeem

DHU3HM0/I0rHYECKH KHCI0H COJIBI0 AB/IACTCH
KHO3

+KCI

NH4NO3

NaxS04

Bbibpamb 00uH npasu/ibHbIl omeem

B Hauasie BereTamnuu y pacTeHui Haubo/bIasi NOTPeOHOCTH B
+asoTte

KaJTi|

MarHuu

Xerese

Bblbpamb 00uH npasu/ibHbili omeem

IIpocTeTHYeCcKoM rpynioi KapooaHrupasbl sAB/IAETCA
K

Ca

+7Zn

Mo

Bblbpamb 00uH npasu/ibHbili omeem
Y cunmBaeT NoOTOK aCCHMUJISITOB U3 JIMCTA



+K

N

Ca

Fe

Bbibpamb 00uH npasuibHbIl omeem

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

6,0

+5,0

4,0

Bbibpamb 00uH npasuibHbIl omeem

®duosieToBas OKpPacKa JIMCTheB CBHAETe/IbLCTBYeT 0 Jedunure
N
K
Fe
+P

Bbibpamb 00uH npasuibHbIli omeem

Ilpu HefocTaTKe a30Ta B MEePBYIO ouepe/b MPOUCXO/UT
CHIKeHHe WHTeHCUBHOCTH JibIXaHUS

HapylIlleHre BOJHOTO 0OMeHa

+110/laB/IeHUEe poCcTa

CHIKeHHe T0JIOXKUTE/TbHOM [1esITeTbHOCTU KOPHSI

Bbibpamb 00uH npasu/ibHbIl omeem

Haubo/b1asi noTpedHOCTh B MUHEPA/IBHBIX 3JIEMEHTax Ha JTarne
LIBeTeHUs

+MO/I0Z10CTH

I/IO[JOHOLLIEHUS

Ppa3sMHOXXeHUs

Bbibpamb 00uH npasu/ibHbIl omeem

J/iIeMeHT MHHEPa/IbHOI0 MATAaHMA, KOTOPKIH Mojo0H0 docdopy
o0pa3yeTMaKpo3pruyeckye coeHHEeHH

YTJ1epoA

KPeMHHUI

MOJTHO1eH

+cepa

Tab6mmna 5.1 — Kpurepun oneHKH ¢()OpMHPOBAHHOCTH KOMIIeTeHLIUN



Kop n Kputepuu olieHMBaHMs cOPMUPOBAHHOCTH KOMITeTEHLIUN
HavMeHOBaHUe (4acTy KOMITeTEeHLUM)
VHJMKaTopa Ha 0a30BOM ypOBHe Ha TOBBIIIEHHOM YPOBHe
AOCTHXXEHUA COOTBETCTBYeT OLieHKe COOTBETCTBYyeT COOTBETCTBYET
KOMITeTeHLIUU «YZI0BJIETBOPUTEILHO» OLIeHKe «XOpOILIOo» OLIeHKe «OTJINYHO»
(vactu 50-64% ot 65-85% ot 86-100% ot
KOMIIETEHLIH) MaKCHUMasbHOro Oasuia MaKCUMasbHOT O MaKCUMaJIbHOT'O
Ganna banna

OIIK-5.Crniocoben k | 'otoB K Koormepaiuu ¢ | ['oToB K Koomepaiuu | ['oToB K
y4acTUio B KOJI/leraMy; He COBCeM | C  KojuleraM{, IO | KOoOIlepaLyu C
TIpOBeleHUu1 TBepZo BJIQJleeT | CyLL[eCTBy  OTBeYaeT | Kojuleramu, pabore
JKCIIepYMeHTa/IbHbl |MaTeprasioMm, TIpH | Ha N0CTaB/IEHHbIE | B KOJI/IeKTHBe,
X UCC/IeIOBaHUN B |OTBeTax JIOTIyCKaeT | Lje/id, C HeboJbIMMU | criocobeH
npoeCcCUOHATLHOU [MaJloCyllleCTBeHHbIe TOTPELLHOCTAMU pacrio3HaBaTtb 10
[esITe/IbBHOCTH IIOIPeLHOCTU B aHajuse | usjaraer yueOHbIN | MOpdosornueckum
NA-1. Ionx pe3y/bTaToB, HETOYHYIO | MaTepuas, B OTBeTe | IpU3HaKaM
PYKOBOZCTBOM apryMeHTaLuo JlOIyCKaeT Hanbosee
crierjuancta 6osiee  [IpUMeHEHHUS 3aKOHOB | HeOosibIIMe TPO0esbl, | pacIpOCTPaHeHHBI
BBICOKOU eCTeCTBeHHOHay4HbIX He HCKaXawljue ero | e B perroHax
KBa/M(UKaLu JVICLIMIIJIMH, WCHBITBIBAET | COZePrKaHUs. JIMKOpacTy1Lye
y4acTByeT B 3aTpyAHEeHUs! rpu pacTeHust v
TIpOBeIeHU U o opM/IeHUU BBIBO/IOB. CeMbCKOX0351CTBe
9KCIIepYMEeHTa/IbHbI HHble  KYJIbTYpBHI,
X UCC/IelOBaHUN B OLIeHUBaTh Ux
00J1acTH arpOHOMUUN ¢busronoruueckoe
- OcBauBaeT MeTO/, COCTOsIHUE;

VCKYCCTBEHHbBIX
KYJIbTYD.
NA-2.-ITpoBogur
JarHOCTUKY
TPY3HAKOB
roJIolaHust
pacTeHul

Moayas6 - OHTOreHes u axantanysa pacTeHuM

Bomnpocs! Aist 00CyK/|eHusl IPH 3aIuTe 1a00paTopHbBIX padoT:
1. Dranbl pa3BuTusi KaeTKd. JIBOMHOe OIUIO/OTBOpPeHHe, ero OHosorhyeckasi CyITHOCTb.
[MousiTue o pocte. KneTouHsle ocHOBBI pocTta. [ToHsiTHe 0 pa3BUTHM pacTeHwid. [ToHsATHE

00 OHTOTeHe3e pacTeHHH.

2. MonekyasipHasi Teopusi pa3BUTHs pacTeHuil. Pa3bl MPOpACTaHUS pacTeHWH. OTarbl

pa3BUTHsI paCTeHU. Peryisiijus 3TarnoB pa3sBUTHS.
3. ®UTOrOpMOHBI — CTUMYJISAITOPHI M WHTUOWUTOPBI POCTOBBIX TPOL[ECCOB. PUTOrOPMOHBI,
Kak (paKTopbl, peryMpymolijie pocT U pa3BUTHe 1|eJIOCTHOTO PaCTeHMs.




4. PocT pacTeHul U ero 3aBUCMMOCTb OT BHYTPeHHUX (PaKTOpPOB. 3aBUCUMOCTb pOCTa OT
3K0JIOTUUeCKUX (DaKTOPOB.

5. CwuHre3, NoKanu3alys 1 NiepeBibKeHre GUTOropMOHOB 10 pacTeHut0. OCoOeHHOCTH MX
JeUCTBUST Ha PpOCT TKaHel U oOpraHoB U (¢GOpMHpOBaHUWE TUIOAOB U  CeMsH.
Metabonnueckass  CBA3b  (DUTOTOPMOHOB.  Vcrosib30BaHWe — (PUTOTODMOHOB U
(r3M0I0rMUeCcKy aKTUBHBIX COeIMHEHNH B /X MpakKTUKe. JIoKkanu3alus pocTa y BbICIINX
pacteHuii. 3akoH Oosblioro mepuofa. [IoHsiITME O poCTe LeJIOCTHOTO pacTeHUs.
PerynsiTopHble OTHOLLIEHUS] MEX]y BereTaTUBHbIMU U TeHEPAaTHBHbIMM OpraHaMy B
TripoLjecce pocTa.

6. DMOpHOHABHBIN 3Tam pa3BUTHs pacTeHui. Ero ¢pusuonornueckue 0CoOOEHHOCTH. PUTMBI
(u3mronoruueckux npoiieccoB. PakTopkl, BAUSIOL[ME Ha CYyTOUHbIE U TO0Bble PUTMBI.
MonekynsipHble W K/I€TOUHBIE OCHOBBI OHOTeXHO/IOTMH. CBOMCTBA TOTUIIOTEHTHOCTH
K/IeTOK. BO3MO>KHOCTH MeTo/ja SKCTIepUMeHTabHOTO Mop(doreHes3a B Ky/IbType K/IeTOK U
TKaHel /I/i1 paCTeHHeBO/CTBaA.

7. HOBeHaJ/IbHBIN 3Tall Pa3BUTHS PaCTeHHH, ero dhu3nooruueckrue 0cooeHHoCTH. CHUCTeMBbI
KpacHbIW - JaqbHUM KpacHbIW cBeT. D(d@eKT CHHero cBeTa Ha poCT. Buzbl ABMKeHUM
pacTeHW, UX PUCIIOCOOUTe/TbHOe 3HAaUeHHe.

8. PocToBble U TypropHble MexaHU3Mbl ABWXKeHUN. Tpomm3mbl. HepaBHOMepHBIN poOCT
pacTeHUd TI0O OTHOIIEHWIO K JIOKAJbHO JelcTByroieMy dakTtopy. Hactuueckue
IBIDKeHUs pacTeHU. MeTo/bl W3MepeHUsi CKOPOCTU POCTa.

9. Ilokou pacreHud. buosornueckuii ¥ BBIHY)KIAEHHBIM TIOKOM. flpoBu3anusi U
TepMorepuoAu3M. 3aKOH MUHUMYyMa W B3auMo/ielcTBus (hakTopoB pocTa. Pu3nonorus
cTapeHusi pacteHuil. LlUkinueckoe cTapeHHWe M OMOJIO)KEHHWE DAacTeHUN U OpraHOB B
OHTOTeHe3e.

10. OcobeHHoCTH pocTa pacTeHHH B (hUTOIleHO3e. BiMsiHMe Ha pOCT pacTeHU XUMUUECKUX
cpefcTB 3awuThl. DoTonepuoy3M. Bo3MoKHOCTU peryimMpoBaHusl pa3BUTHS pPacTeHUM
CBeTOBbIM (haKTOpOM. JDTarl CO3peBaHUsl M 3pesiocTd pacTeHuid. Ero ¢usnonornyeckue
0COOEHHOCTH.

@®oHA TeCTOBBIX 3aJaHUH /1A TEKYIero KOHTPOJIsi 3HAaHMH M0 TeMe:
Bblbpamb 00uH npagu/ibHbIli omeem

Y cuneHHoe norJioeHue Bo/bl XapaKTepHo AJist (pa3bl

JieyieHust

+pacTsoKeHus

I depeHaLin

cTapeHust

Bbibpamb 00uH npasuibHbIl omeem

T'eoTponuuyecKyio peakijiio pacTeHuii KOHTPOTUPYeT
+ayKcuH

LIUTOKUHUH

rubbeperH

ITH/IEH

Bblbpamb 00uH npasu/ibHbili omeem



B KOHCTaHTHBIX YC/I0BUAX CPe/ibl BO BpeMeHH CKOPOCTb POCTa pacTeHuH
He U3MeHsIeTCs

YMeHbLIaeTCst

yBeJINUMBaeTCs

+MMeeT CyTOUYHBIM PUTM

Bblbpamb 00uH npasu/ibHbili omeem

SIB/IeHHe AeITHOJISILMU UMeeT MPHUCIO0COOUTeTbHOe 3HAaUeHHe TP
+I10BJIEHUU BCXO/10B

TpopacTaHUU CeMsiH

(hopMHUpOBaHUM reHepaTUBHBIX OPraHOB

Bbibpamb 00uH npasuibHbIl omeem

Poct pacrenuii -3T0

+HOBOOOpa3oBaHe 37IeMEHTOB CTPYKTYPhI
yBeJIMueHre KOM4YeCcTBa OPraHMuecKoro BeliecTBa
yBeJIMueHre Macchl

yBeJIMueHre pa3MepoB

Bbibpamb 00uH npasuibHbIli omeem

TponusMsl -3TO /IBIKeHHe PacTeHUH, KOTOpoe BO3HHKAaeT B OTBeT Ha
aucddysHoe pelictBue hakTOPOB Cpebl

+0JHOCTOPOHHee /ielicTBUe (PaKTopa Ccpe/ibl

Ha poct oceBbIX OpraHOB pacTeHU CHJIbHee BCETO BIIUSIIOT

3e/ieHble

CHHYEe

JKeNThble

+KpacHbIe JTyuu

Bbibpamb 00uH npasu/ibHbIl omeem

Pocty KopHeii 0/1aronmpusiTCTBYeT CoOjJep)KaHHe KHC/I0POAa B IOYBEHHOM BoO3AyXxe(B
00beMHBIX MPOILEHTAX)

3-5%

+10-12%

1-3%

0,3-0,5%

Bblbpamb 00uH npasu/ibHbili omeem
KopHeo0Opa3oBaHue y YepeHKOB MO)KHO YCH/IUTH
LUTOKUHUHAMU

rubbepenmHamMu

+ayKCHHAMH

3THJIEHOM

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



ayKCHH
+Trub06epenH
3TH/IEH
LUTOKUHUH

Bblbpamb 00uH npagu/ibHbili omeem
sIpoBHU3aLusi 03UMbIX PacTeHHI
3aMeJIyIsieT Pa3BUTHe

+obecreurBaeT UHULAALIUIO 1[BETEHHS
YCKOpsieT POCT

3ame[|jisieT poCT

Bbibpamb 00uH npasuibHbIl omeem

3ab/s1aroBpeMeHHOMY NMPUCIOCO0/IEHUI0 pacTeHu i K
YC/IOBHSIMCITIOCOOCTBYeT

+IMHa JHSA

B/I&XKHOCTh BO3ZiyXa

TemIieparypa

HMHTEHCUBHOCTb OCBELLIEHHOCTHU

Bbibpamb 00uH npasuibHbIli omeem
BakyoJib o0pa3yercs B a3y
mubdepeHIMALIAN

3MOpHOHATBHYIO

+pacTsoKeHus

Bbibpamb 00uH npasu/ibHbIl omeem

IIpaBWIbHYI0 OPHEHTAlMI0 B NPOCTPAHCTBE OCEBHIX OPraHOB
onpejesier

XeMOTPOMH3M

dhoToTponu3mM

TUPOTPOIH3M

+reoTponusm

Bbibpamb 00uH npasu/ibHbIl omeem

OtcyTcTBHeM 06/1aronpUATHBIX YC/I0BUM /1A POCTA BbI3BIBAETCS
TJTyOOKMIA

Tpe/IBapuUTe/IbHbIN

BTOPUYHBIN

+BBIHYK/IEHHbIU [TOKOU

SIB/IeHHe YTHO/IALUHM HMeeT PUCIOCco0UTe/TbHOe 3HaUeHHe TIPH
KyllleHUH ( BeTB/IeHUM ) pacTeHuH

TIOSIB/IEHUH BCXOZIOB

+TIpopacTaHyy CeMSIH

He0/IaronpUATHBIM

PACT€HHA BOCHOBHOM



(bopMHpPOBaHUY TeHEPATUBHBIX OPTaHOB
ITpo0Oy)x/jeHHe CIALMX MOYEK BbI3bIBAET y/ja/IeHHEe
L[BETKOB

TUIOZIOB

+BepXyLIKU mobera

CTapbIX JIUCTHEB

Bbi6pamb 00uH npasuibHbIli omeem

BJiaronpusiTHbIE YC/IOBHA AJIA POCTA NMPH BJIAKHOCTHU MOYBBI
+60-80%

30-40%

40-50%

50-60%

Bblbpamb 00uH npagu/ibHbIli omeem
Crparudukanus

TOPMO3UT TIpOpacTaHre CeMsTH
CTUMY/IUPYET IIBeTeHHe pacTeHUH
MpOJ/IsieT TIOKOW CeMsiH
+CrocoOCTByeT MPOPaCcTaHHIO CeMSTH

Bblbpamb 00uH npagu/ibHbIli omeem

Jlnst sSMOpHoHa/IbHOM (ha3bl pocTa K/IeTKH Hanbo/1ee XapaKTepHo

yBeJIueHre pa3MepoB KJIeTKU
yTOJIIIeHre KIIeTOUHOW CTeHKH

obpa3oBaHye [IeHTPaJIbHOW BaKyO/IU

+KJIETOUHOE /le/ieHNe

Bbibpamb 00uH npasu/ibHbIl omeem

MakcuMaibHBIN POCT cTe0/1s1 B BBICOTY Hal/TI0jaeTcs
+B TEMHOTe

TIPY KOPOTKOM JIHe

TIPY J/TMHHOM JIHe

TIPY HEeTNPePLIBHOM OCBEIL[eHHH

BOITPOC CO CBOBOJHBIM ®OPMHUPOBAHMUEM OTBETOB

Bonpoc Ha 3anosHeHue ¢opmbl

Eciu K akTHBHOMY LIeHTPY (pepMeHTaTUBHOTO Oesika criocobeH TpHUCOeIUHUTLCS He TOJTBKO
cyOcTpaTt peakiiyy, HO ¥ CTPYKTYPHO MOA0OHbIN eMy UHTHOUTOP, TO 3TO (KOHKYPeHTHOe)

WHTrUOVpOBaHue.

Ecnu KeTka HaX0JUTCsL B COCTOSIHUM TTOJIHOW TTOTepy TYpropa, a ee BO/IHbIN MOTeHIUasI paBeH -

0,5 MTIla, To ocmoTHYeckuii moTeHLuan cocraesset (- 0,5 Mra).

[Tpu ruppocratrueckom noteHuasne 0,5Mrma v BogHoM - 0,2Mmna ocMOTHYECKHI TTOTeHL{Ma

cocragnsieT — (0,7 Mma).



[TpoAyKTUBHOCTb TPAHCITMPALIMK PACTeHHsI, HAaKOMMBIIIETO 3a Beretauuto 0,3 KT CyXoro
BellecTBa U vcnapusiiero 100 i1 Boabl coctaBnsieT (3 r/).

[To oTHOIIEHHIO K BOJie OCHOBHBIE TPYMITHI 3/1aKOBBIX 1 3¢pHOO0O0BBIX TPaB, Mac/IMUHbIe,
3epHOBbIe OTHOCATCS K rpyrie (Me30(uToB).

[Tepuro/ B )KU3HU pacTeHus1, KOT/la OHO Hanubosiee UyBCTBUTEBHO K HEZIOCTATKY BOJbI
Ha3biBaeTCs (KPUTHUECKHUM).

BhbizienieHure KarebHO-KAKOW B/ark JIMCTbSIMU B YC/IOBUSIX TIOBBILLIEHHOW BIaKHOCTU BO3/yXa
Ha3bIBaeTCs (ryTrranuen).

®ukcanus CO2 y Cs-pacTeHuid IPOUCXOUT B KJleTKax (Me3oguiia).

TemriepaTypHbIli MaKCUMYM (POTOCHHTe3a (HH)Ke) TeMIlepaTypHOI0 MakCMMyMa /IbIXaHUSI.

OCHOBHBIM 3HEPreTUUeCKH LIeHHBIM TIPOYKTOM a3poOHOTro0 AbixaHus siBisiercs: (AT®).

PeaKL[I/IH paCTeHI/If/i Ha IMepruognveCcKyro CMEHY TTOBBIIIEHHBIX W ITOHM>KEHHBIX TeMIIepaTyp,
BbIDa’KaroladaCdad B U3ME€HEHHWHU ITPOLIeCCOB POCTA U PA3BUTUA HA3bIBAETCH (TepMOHepI/IOJII/I3M).

B 10)KHBIX IIMpOTax pacrpocTpaHeHa rpymnmna (KOpoTKO)IHEeBHbIX PaCTeHUN.

CriocobHOCTb pacTeHUl TIepeHOCUTh HU3KKe OTPULIaTe/IbHbIe TeMITePaTyphbl Ha3bIBAeTCS
(MOpP030CTOMKOCTBHIO).

Cnaboe pa3BuTHe MeXaHUUYeCKHX TKaHel cTeOJisi TPUBOJUT K MOJIEraHHIO.
PocT cTebsist B TO/MIMHY 00eCrieunBaroT (JiaTepajibHble) MEPHUCTEMBI.
Ha spoBur3aiiyiio pearpyroT TOILKO Ha KOPOTKOM /iHe (pacTeHUsl-ABYPYUYKH).

OtcyTcTBre 61aronpUsITHBIX /IJ1s1 POCTa YC/IOBUM BhI3bIBaeT (BbIHYK/J€HHBIN) TTOKOU MOUeK 1
CeMsH.

17151 60pb0OBI C COPHSAKAMH TIPUMEHSIIOT BeIlleCTBa, Ha3bIBaeMble (repouIugaMu).
Y cTraHOBUTH COOTBETCTBHE:

¢yHKyus buomembpaH onpedesieHue
1) pa3gmenuTtenbHas a) yuyacThe B XHWMWUUECKHWX TIpeBpallleHUsX pa3IUuHbIX
BellecTB (2)
2) MeTtaboMuecKas b) mnoaaepkaHue pa3HOCTU 37IEKTPUUECKUX TTOTeHLUAOoB (4)
3) peuentopHas C) pasfe/eHre BHYTPY- U BHEKIETOUHOI O MpocTpaHcTBa (1)
4) sneKTpUuecKas d) mepeHOC BeleCTB MeX/y pa3/IMYHbIMUKOMIITADTMEHTaMH 1

BHEKJ/IeTOUHOU cpefoi (5)

5) TpaHCropTHas €) yuyacTve B BOCHPUSATHN BHEIIHUX CTUMYJIOB (3)

Y cTaHOBUTL COOTBETCTBUE:




ougpgpy3us monekyn

onpedeneHue 8 MembpaHe

1) narepanbHas

oucnos (2)

a) [BIDKEHHEe BOKDPYI OCHU IeprHeHJUKY/SIPHO IJIOCKOCTH

2) BpalllaTeabHast

b) mepemertrieHue ¢ 0[HOM CTOPOHBI OMC/IOS Ha ApyTYIO (3)

3) dnun-dmaon

C) [JBWKeHHe B IU1ockocTy bucsos (1)

Y cTaHOBUTL COOTBETCTBUE:

3/1eMeHMHbIU XumMuyeckull cocmas benka

codepoicaHue 8 npoyeHmax

a) yriaepog
b) kucnopoz
C) BOZOpPOJ
d) asor
e) cepa

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

PafoTa B Mmasbix rpynnax: Pemenue 3ajau

33,[[8‘-[8. OHpeAEHI/ITb KYyJ/IbTYpPbl, OT3bIBUMBLIE Hd Pda3HbIE CII0COOBI HpeAHOCEBHOﬁ

00paboTKH CeMsIH.

[TprieM 06pabOTKH.

IIpoBegeHue 00padoTKH

Kynbrypa

1. Bo3gyuiHo- Pacceirmanve cemMssH TOHKHMM CJIOEM B COJIHEUHBIE JHU C
TervioBas repruoJruUeCcKUM TepesioravyrvBaHueM.

Pacctun a1 mpocyliku M TIOC/Iefyrolljee MporpeBaHue
2. TeruioBasi. A POty AyHom porp

cemsH 710 30°-35°C B Teuenue 4-5 yacos.

3. O6paboTka cemsH
XOJIOZIOM.

T[ToriepemMeHHOe Bbiiep>kuBaHUe ceMmstH 18 wacos ripu 0°C
1 6 yacos nipu 18°C B Teuenue 15-25 cyTok. Vcronb3yroT
HaKJ/IIOHYBIIKeCS U He HAK/IIOHYBILIMeCs: CeMeHa.

4. 3akanmuBaHue K
3acyxe 1o ['eHkesito.

CemeHa HaMauMBalOT B Boje WM c1aboM pacTBope
6opHoii kucnoter (0,01%) B 3-4 mpuema. Ha 100 xr
cemsiH 6epyT 30-40 1 Bozbl. Korzia Bcsi Bojla BIUTAeTCH,
BOPOX TOKPBIBAIOT MEIIKOBMHOW W BbIZIEP)KUBAIOT JBOE
CYTOK, MepuoJuYecKu IiepesioniauvBas. 3aTeM CeMeHa
pacchINarT U MOACYLIUBAKOT.

5. 3aKkanuBaHue K
3aCOJIEHHUIO I10
T'enkesnro

To ke camoe, HO WCIOJB3YKOT PAaCTBOPBI COJIEM HATpHs,
KasbLUs U JIp.

6. O6paboTka cemsiH
B pacTBOpax
MaKpO3JIEMEHTOB.

Ucnone3ytor 1 % pactBop NPK (B surpe Bozbl
pactBopsitoT 9,5 1 NH4NOs3, 6,4 1 KH2POs4, 5,6 © KCI).
CemeHa HaMauMBalOT B TeueHue 6-24 uyacoB, 3aTeM
TPOCYIIUBAIOT.

7. ObpaboTka ceMsiH
B pacTBopax
MHKPO3JIEMEHTOB

Jns navaumBanmst cevsiH naions3yror 0,01-0,005 % pactBopb!
XJTOPUCTOIO WA CepHOKACIOro MapraHLig, 0,004-0,2% cepHOKMCION
mem, 0,02-0,03% 6opHoi kucioTs, 0,01-0,2 % CEpHOKUC/IONO LIMHKA.
Pacreopel BrMmbBatOTC1 CcemeHavu 8-12 uacoB, 3areM CeMeHa
TIOZICYLLIMBAIOTC HA BOZyXE.

8. ObpaboTtka
OUOreHHbIMU
CTUMYJIATOPaMH.

[l'oToBaT pactBopbl, copepxamue 20-50 mr/n siHTapHON
kucnotel. Ha 100 kr cemsiH MCMonb3yrOT 35 JMTPOB
pactBopa B JBa npueMa:15 /MTPOB Mpu INepBOU
obpabotke, 10 mMTPOB yepe3 6 yacoB. 3epHO HAKPHIBAIOT




Ope3eHTOM Ha 24 yaca, 3aTeM NPOCYIINBAOT.

9. O6paboTka

Ncnosne3yror 0,03 % pactBop. HamauuBarot 24 yaca npu

MEeTH/IeHOBOM Temmeparype 22-24° C.

CHUHBIO.

10. O6paboTka Ucnome3yror 0,01 % pacteop rerepoaykciHa, 01-05 % pactBop
POCTOBBIMU TMO0epPITVHA, HaMauMBaroT 12-24 yaca 3areM MpOCYIIMBAtOT.
BellleCTBaMH.

11. JpaxxupoBaHue
CeMsH.

Cemena
cofeprkaieu
(GyHrULM/BL M [pyTHe BelllecTBa.

00BOMAKMBAIOT TYyCTOM KJesiljel MacCOH,
MUKPO3JIEMEeHTHI, (UTOrOpMOHBI,

12. TloacyliviBaHue
CeMsiH.

CeMeHa MOJCYIIMBAIOT B CyXOM IOMEILEHHH B TeueHUe
HECKOJIbKUX CyTOK.

13. TIpombiBaHue

[IpoMbIBKa B TMPOTOYHOM BOJE B TeueHHE HECKOJbKUX

CeéMsH B HPOTOI-IHOI\/JI

BOJIE.

CYTOK.

3apaua. OnpesienuTh MOpHOGHU3NOIOTHUECKHE TTapaMeTPhl MOZEM COPTa IMIIeHULIbI Ha
TEOPETUUYECKH BO3MOKHYIO YPO’KalHOCTb.

Mopgens Ha
Hapbst Moger TengTI/I-
Ne [TonTaBKa N Ha
. (pationup- yecKu
1/ ITokazarenun (cTapbiii . BBICOKYHO
OBaHHbIU . BO3MOJKHYO
1 COpT) copT) ypO’Kau- ypoKaii-
HOCTb
HOCTh
YpokaliHOCTB, 1j/Ta
1 | GmaronpUATHBIN rof 28-28 34-36 55-60 100-117
He0/1arorpUATHBIN TOJ 5-6 8-9 11-12 12-14
o |dmeno pactemmii Ha 1 w° mepen | ,on 500 | 590370 | 280.320
ybOpKOi.
3 | IIpoayKTHUBHAas1 KyCTUCTOCTh 1,4-1,5 1,5-1,6 1,8-2,0
4 | Yucsio npoayKTUBHBIX cTebuieit/1 M2, |  420-480 450-510 550-800
Ypoxkati 3epHa ¢ 1 pacTeHus, T.
5 | rmaBHoro nobera 0,65-0,75 | 0,8-0,9 1,15-1,25
OOKOBBLIX 1T00OEroB 0,20-0,25 | 0,35-0,40 0,75-0,85
5 Hons EOKOBLIX rnoberoB B yporkae 95.30 30-35 40-45
3epHa, %
7 | UMC/10 KOJIOCKOB B IJIaBHOM KOJ10Ce 12-13 14-15 15-16
8 | CpenHsisio3epHEeHHOCTh 1 Kojioca 1,6-1,7 1,8-1,9 2,2-2,4
9 | Uiwio 3epeH B I7IaBHOM KO0JIOCe 21-23 24-28 34-38
10 | Orriee uncsio 3epeH Ha 1 M2, ThIC. 9,5-10 10-11 14-15
11 | Macca 1000 3epeHn, r 28-30 32-35 38-42
[Tpo0/mKUTENILHOCTD TIePUO/IOB, JHU
1 BCXO/bI-TI0JIHASI CIIeJIOCTb, 79 82 80-81
BCXO/bI-KOJIOILIeHre 47 49 45-47
KOJIOLLIeHHWe-TI0JIH CI1eJI0 32 33 34-35




13 | BeicoTa pacTeHui, cM 110-115 115-120 90-95
14 Hons Konoci B CyX0i Macce robera 18-19 19-20 9495
B I[BeTeHHe, %
15 OTHoI111IeHre MacC KOJIOC//TUCThS B 1,0-1.1 1,0-1.1 1415
LIBeTeHUe
Cyxasi HaZi3eMHasi Macca, 1j/ra B a3y
KOJIOIlIeHHe, 52-57 58-63 65-70
16 | mpupocT  OT  KOJIOLIEHUSA 10
CO3peBaHus 83-38 46-45 125-135
B ITO/IHYIO CI1eJI0CTh 85-95 98-102 42-45
17 NIZaKSI/IMaﬂbHaﬂ IJIOLIA/b  JIUCTHEB, 3.5.4.0 4348 4853
M“/M
18 | Xo3siticTBeHHbIN KO3 duieHT, % 30-33 34-37 42-45
19 CDOTOCI;IHTeTI/ILIECKI/Iﬁ MOTeHLMal, 0.8-0.9 1,0-1.2 12-14
MJIH. M~/Ta
[Tnowaap MMCTHEB TJIABHOTO TI00era,
% 100 115-120 115-120
20 | 1-4 apyc 100 115-120 115-120
5-6 apyc 100 115-120 120-130
¢dnar 100 115-120 150-160
[Ipof0/DKUTENBHOCTD  JKU3HU  OT
51 | MOABIEHNA A0 YCHIXAHNS, AHU
1-4 apyc 38-38 39-40 39-40
5-8 sapyc 48-49 52-53 55-58
2 Yucras MPOAYKTUBHOCTD 8.9 8.9 8.9
dotocunTe3a, I/M%/CyTKH
23 | YUucsio 3apo/bliieBbIX KOpHen 4,5-4,8 4,7-4,8 5,0
24 | Yucno KoeonTU/IbHBIX KOpHeH 1-2 2-3 2-3
25 | Yucno y3/10BbIX KOPHeH 10-12 11-13 12-14
I'nmybuHa TIPOHUKHOBEHUSI KOPHEM,
26 | cM, K Hayvasy KylleHUs 40-45 45-50 50-60
MakKCUMaJsbHast 140-145 145-150 150-160
27 | 3acyX0yCTOWUYMBOCTb, Oasi 3 5 4-4,5
28 | 3acyxoypoXalHOCTb, a1 2 4 5

Tab6mna 6.1 — Kpurepun oneHKu ¢()OpMHPOBAHHOCTH KOMIIeTEHLIUH

Kox u Kputepuu olieHMBaHUsI CHOPMHUPOBAHHOCTH KOMITETEHI[UH
HalMeHOBaHUe (JyacTy KOMITETEHIIUH)
WH/MKaTOpa Ha 6a30BOM ypOBHE Ha MOBBIIIIEHHOM YPOBHE
JOCTUKeHUS COOTBETCTBYET OIL|EHKE COOTBETCTBYET COOTBETCTBYET
KOMITeTEHLUH «yJIOBJIETBOPUTE/ILHO» OLIeHKE «XOPOIIIO» OLIEHKE «OT/THYHO»
(gactn 50-64% ot 65-85% ot 86-100% ot
KOMIIETEHL[1H) MaKCUMaJIbHOro 6asia MaKCUMa/IbHOr0 MaKCHMa/IbHOI'O
basia banta




OIIK-1.Criocoben | I'otoB kK koormepaipu ¢ | ['oToB K koomepauuu | ['oToB K
pellaTh TUMOBbIE KOJJleraMi; He COBCEM | C  KoJuleramMd, IO | KOoomepanuu C
3aziaumn TBEpZ0 B/IaJieeT | CYI[eCTBY  OTBeYaeT | KoJuieramu, pabore
rpo¢ecCOHa/NbHON  [MaTepuasioM, 1pH | Ha MOCTaB/IeHHbIE | B KOJIJIEKTUBe,
JesiTeTbHOCTH Ha OTBeTax JIOTIyCKaeT | Lje/id, C HeDboJ/bIMMU | criocobeH

OCHOBe 3HaHUM MaJioCyIlleCTBeHHbIe MOTPEITHOCTSIMU pacrio3HaBaTb  II0
OCHOBHBIX 3aKOHOB [[IOTPEIIHOCTA B aHa/ik3e | u3jaraer  y4eOHbIN | MOpP(hOIOrHUecKuM
MaTeMaTUUeCKUX,  |pe3y/ibTaTOB, HETOYHYIO | MaTepuaj, B OTBeTe | IIpU3HaKaM
eCTeCTBeHHOHAyYH |apryMeHTaLUio JloTyCKaeT Haunbosee

BIX U TIpUMeHeHHUs 3aKOHOB | HeOosibIIMe TPo0erbl, | pacIpoCTPaHeHHEI
ob1ernipodeccrioHan |ecTeCTBeHHOHAYUHBIX He WCKaKalollye ero | e B  perdoHax
bHBIX JUCLUIIVH C  |IUCLIUI/IMH, WCIIBITBIBAET | COJieprKaHusl. JIMKOpacTyIye
TIpYMeHeHeM 3aTpyAHeHUs npu pacTeHUst U
vH(OpPMalLMOHHO-  |0(hOpM/IEHUU BBIBO/IOB. CenbCKOXO035I1CTBe
KOMMYHHUKAI[1OHHbI HHbIe  KYJIBTYDBI,
X TeXHOJIOTHUH; OLIeHUBATh ux
OIIK-5.CriocobeH K (bu3ronoruUecKoe
yuacTuio B COCTOSIHUE;
TIpOBe/IeHUH

9KCTiepUMeHTaIbHBI

X HCCJIe[JOBaHU B

ripogeccoHa/IbLHOM

JesITeTbHOCTU

NA-1. Vcrione3yer

K/laCCUYecKue u

COBpeMeHHbIe

MEeTO/IbI

MCCJIe/IOBaHMUs B

arpoHOMUH —

TPOBOJUT OL|EHKY
BeCeHHero
COCTOSTHUSI 03UMBbIX

KYJbTyp

Moayan 7 - AjanTanys ¥ yCTOHUUBOCTH PACTeHUH

Bomnpocsl Aisi 00CyK/[eHHUsl IPH 3aluTe J1a00paTopHBIX padoT:
1. Uewm pa3nuuaroTCcsi MOPO30yCTOMUMBOCTD Y 3UMOCTOMKOCTB?

2. Tlpu KakuX yC/I0BHUSIX IPOMCXO/JAT TepBasi ¥ BTOpas CTaiuy 3aKaJMBaHUsI PAaCTeHUM K

MOpO3y?

3. B ueMm coCTOUT 3allUTHOE JeUCTBUe CaxapoB?

Kak BiusieT copiep>kaHue CBOOOIHOM M CBSI3aHHOM BOJIbI HA MOPO30YCTOHUYMBOCTD
pacTeHui?

Kakue cymlecTByronme MeTO/bl
BbIIIMPaHVEeM pacTeHU?

60pb6bl C BbIIIp€BdHHWEM, BBIMOKdHHEM U



6. TloueMy WMeHHO pOCT S$B/JSIeTCS TJIaBHBIM [MAarHOCTUYECKHMM I[IOKa3aTesem
YCTOWYMBOCTH pacTeHUi K HeO/IarorpusTHBIM yC/IOBUSIM CPeIibI?

7. Tlouemy Tipy AMarHOCTHKE YCTOWYMBOCTH HEOOXOJWMO CpaBHEHHE C M3BECTHBIMU
copTaMu-KiaccupukaTopamu?

8. Kakue MeTozbl UCMOMB3YIOTCA [/1s1 AMATHOCTUKU COJIeYCTOMUMBOCTU PACTEHUN?

9. Kakue ¢u3nosiornyeckie MeTOAbl MOTYT ObITb WCMONb30BAaHbI /il OLIEHKH
COCTOSTHUSI O3UMBIX M10CJIe TIePe3UMOBKU ?

10. B kakux ciayuasix WH(OPMAaTWBHO OMpefie/ieHue COJep)KaHusi CaxapoB B
pacTUTeIbHBIX TKaHIX?

@DoH/|, TeCTOBBIX 3ajaHUH JI/Isl TEKYILlero KOHTPOJ1A 3HAHUH I10 TeMe:

Bbibpamb 00uH npasuibHbIl omeem

ITpuunHo#M rude/iM pacTeHHui NPy BbINPEeBaHNH ABJISIETCSA

yCHjieHHe aHa3POOHBIX TIPOLIeCCOB, yMeHbIIeHHe crHTe3a AT® HakorieHHe CIIUPTOB,
anbAeruioB

+UCTOILIeHYe PACTeHUs B pe3y/ibTaTe J0BOJIBHO OOJIBIIION MHTEHCUBHOCTH JBIXaHUS TIOZ, TOJICTBIM
C/I0eM CHera B YCJIOBUSIX MSITKOW 3UMbI

paspbIB KOPHeH, BLI3BaHHBIN TEM, UTO CHETroBasi BOZla, 00pa30BaBILIasiCsi BO BPeMsi OTTeIeNu U
BIUTABLIASICS B TIOYBY, [P MOXO/I0JaHUM 3aMep3aeT 1 pacIlIvpsisiCh OJHUMAaeT BeDXHUU CI01
TIOYBbI

oOpa3oBaHye U3 CHETOBOM BO/IbI HaJl PaCTeHHEM IPH MOXO0JI0/IaHUH JIe/ITHOW KOPKU

Bblbpamb 00uH npagu/ibHbIli omeem

Pacrenus, npouspacramwiiye B Cyxux MecTax 00uTaHus, - 3TO
TUrPOUTHI

TUIPOGUTHI

+KCepoUTbI

Me30(pUThI

Bbibpamb 00uH npasu/ibHbIl omeem

ITpucnoco6/ieHHeM /151 IPOM3PACTaHNUsA Ha 3aCO/IEHHBIX NT0YBAX ABJISIETCA
cs1abasi MYHTEeHCUBHOCTH (DOTOCHHTE3a

+HaKOTIeHWe OCMOTUYEeCKU aKTUBHBIX BeIIleCTB

cofiep>kaHue 60JTBIIIOr0 KOJTMUECTBA BOABI B TKAHSIX

BBICOKast MHTEHCUBHOCTb [IbIXaHUSI

Bbibpamb 00uH npasu/ibHbIl omeem

3aIMTHBIMY BeIeCTBAMH Y PaCTeHUN ABJISIIOTCS
+caxapa

JKUPBI

OpraHUYecKye KHC/IOThI

AMUHOKHCJIOTBI

Bblbpamb 00uH npasu/ibHbili omeem

B ocHoBe moJieraHusi paCTeHUH JIEKUT
OoiblIIOe COZiepyKaHue BO/bI B PaCTEHUU
HU3KOE CO/IepKaHHe BO/IbI B PACTEHUH



+cnaboe pa3BuTuHe MeXaHUYeCKOM TKaHH COJTIOMUHBI

Bbibpamb 00uH npasuibHbIl omeem

IIpuuuHo¥ rude/ M pacTeHuii NP BHIMUPAHUH SIBJISIETCSA

yCH/IeHHe aHa3POOHBIX MPOLIECCOB, yMeHbllleHHe cuHTe3a AT®d, Hakor/IeHHe CIIUPTOB,
anbJeruioB

WCTOLL[eHre pacTeHUs B pe3y/IbTaTe 0BObHO OOJIBIIION WHTeHCUBHOCTH AbIXaHUs TIOZ, TOJICTBIM
CJI0OEM CHeTa B YCJIOBUSIX MSITKOU 3UMBbI

+pa3pbIB KOPHEH, BbI3BAHHBIM TeM, UTO CHeroBasi Bo/ia, 00pa30BaBIIIasiCsi BO BpeMsi OTTeley U
BIUTABLLASICS B [IOYBY, [PU [TOXO0/I0JaHUM 3amMep3aeT U pacllvpssiCh PUMTOAHUMAaeT BepXHUU
CJIOW TIOYBBI

oOpa3oBaHKe U3 CHEroBOW BO/IbI HaZl PaCTeHUEeM IPH MOX0JIOJAHUH JIeASTHOU KOPKU

Bblbpamb 00uH npagu/ibHbili omeem

Pacrenus, npou3spacrawinye Ha HaCOJIeHHBIX NMOYBax
+ranoduTsl

KCepohuThI

Me30(hUThI

3MUPUTBI

Bbibpamb 00uH npasuibHbIli omeem

3amuTHOE BelecTBO, HaKal/IMBalIeecs BO BpeMs 3aCyXH pacTeHuin
JKUDBI

BUTaMHHbI

+1TIpOJIUH

MEeTHOHHH

Bbibpamb 00uH npasu/ibHbIl omeem

Mopo030CTOHKOCTD - 3TO

CIOCOOHOCTB MePEHOCUTh HU3KHE TT0JIOKUTETBHBIE TEMITEPATyPhl
+CrocobHOCTh TIEPEHOCHTDb HU3KHe OTpHLIaTebHbIe TeMITepaTyphbl
CII0COOHOCTh MIEPEHOCHTD AEUCTBHE JIeITHOW KOPKH
CIOCOOHOCTH MePEeHOCHTh 3aMOPO3KU

Bbibpamb 00uH npasu/ibHbIl omeem

BemecTtBa, HCo/Ib3yOIIHMecs /s 00pbObI C MoJIeraHueM
+peTapAaHThl

nedoyaHTbI

LUTOKUHHUHBI

repOULIU/IBT

Bbibpamb 00uH npasubHbIl omeem

ITpuunHo¥ rude/ M pacTeHui NP BHIMOKAHUH ABJISIETCA

+ycuieHre aHa3pPOOHBIX TIPOLIECCOB, yMeHbIleHHe cuHTe3a AT®, HakorieHe
CMUPTOB,a/bJIETU/I0B

WCTOIIIEHWEe PAaCTeHUI B pe3yJibTaTe J0BOJIbHO OOJIBIIION MHTEHCUBHOCTH [IbIXaHHUS TIO]



TOJICTBIM C/IOEM CHera B yCJIOBUSIX MSTKOW 3WMbI

pa3pbIB KOPHEH, BbI3BAHHBIN T€M, UTO CHEroBasi BOZia, 00pa30BaBIasiCsl BO BPeMsI OTTETe N , U
BIUTABIIASICS B TIOUBY, MPU MOXOJIOAAHKY 3aMep3aeT, U PACIIMPSISICh MPUMIOJHUMAaeT BePXHUM /oM
TIOUBbI

obpa3oBaHue U3 CHETOBOM BOZIbI HaJl PACTEHUEM TIPH ITOXO/I0aHUH JIeITHOW KOPKU

Bblbpamb 00uH npasu/ibHbili omeem

Oco0eHHO 0TacHbI BHICOKHE TeMIepaTypbl BO BpeMsi
CO3peBaHwus TJI0/I0B

TIOSIB/IEHUE BCXO/IOB

L[BETEHUSI

+3aK/Ia/IK TeHePaTUBHBIX OPTaHOB

Bblbpamb 00uH npagu/ibHbili omeem

X0/100CTONKOCTh PacTeHHu# 3T0

C1OCOOHOCTh PacTeHH TIePeHOCHUTh HU3KKe OTPHLIaTe/TbHbIe TeMITepaTyphbI
CIIOCOOHOCTH MTePEeHOCUTD TIepeMeHHbIe TeMITepaTyphbl

+CroCcoOHOCTb MIEPeHOCUTh HU3KHE TI0/I0XKUTe TbHbIe TeMIIepPaTyphbl
CIOCOOHOCTH TIEPEHOCUTh HeOOTbILIVe OTPULIATE/THHBIE TeMITepaTyPhbI
Bbibpamb 00uH npasuibHbIli omeem

Ilpu mojroToBKe K 3MMe y pacTeHHil HAKaI/IMBAaKTCS B 00/IBIIOM KO/IMYeCTBe
+caxapa

HYK/TEMHOBbIEe KUC/IOThI

JKUDBI

Oenku

Bbibpamb 00uH npasu/ibHbIl omeem

Y cToHUMBOCTD pacTeHHil K He0/1aronpuATHLIM (pakTopam cpejbl 00yC/I0B/IeHa
CTabW/ILHOCTBIO (hAaKTOPOB Cpe/ibl

aMIUIUTYZ,0M OTK/IOHEHUS (Pr3M0I0TMYeCKUX MPOLIeCCOB

CKOPOCTBIO BO3BpaTa K UCXOZHOMY YPOBHIO

+aMIUIMTY/J0M OTK/IOHEeHUs! (PU3U0JI0TMYeCKUX MPOLIeCCOB OT HOPMBI M CKOPOCTBIO BO3Bpara K
HCXO/IHOMY YPOBHIO

Bbibpamb 00uH npasu/ibHbIl omeem

Oommmu NMpU3HAKAMHU MOBPEX/eHUsI pacTeHui TOKCHYeCKHUMU rasamu
SIBJIAIOTCSA

+HEKpO3 JIMCThEB U Jla/ibHelIIIee UX OTMUpPaHUe

TIOXKe/ITeHHE JTUCTHEB

obpa3oBaHus OypBIX MATEH Ha CTeOJIAX

(bHO0IeTOBBII HAJIeT Ha JIUCTHSX

Bblbpamb 00uH npasu/ibHbili omeem
K TOHKO/IMCTHBIM KCepo(h)MTaM OTHOCATCS

KaKTYChbI
draBa



+KOBBLTb
MO/IbIHb

Bbibpamb 00uH npasuibHbIl omeem

Y cnoBusivu niepBoii ¢a3bl 3aKaTMBaHUA SABIAIOTCSA
CBET U MOBbILLIEHNEe TeMIepaTypbl B HOUHOE BpeMsi
repeMeHHbIe TeMIlepaTyphbl

+CBeT ¥ MOHWKEeHNe TeMIlepaTypbl HOUbIO

TIOCTOSIHHO HU3KKE TeMIlepaTyphbl

Bbibpamb 00uH npasuibHbIl omeem

CreneHb NOBPe)X/AeHUs PACTUTE/IHHON TKAaHH MO)KHO /JUarHOCTHPOBATH I10
YBeJTMUEHHIO AUCIIEPCHOCTHU LUTOILIa3MbI

+TIOBBILIIEHHIO CPO/ICTBA K KPACHTEISIM

Ha/TMYHIO 1171a3MOJTH3a

BBIXOZIy BEIIIeCTB U3 KIIeTOK

Bbibpamb 00uH Npasu/ibHbIli omeem

IToka3aTe/ieM MOBPEX/€HUSI PACTUTE/THHOM K/IETKH CJTY)KHT
Ha/IMuMe Kpacuresel B BaKyOJIsaxX

+TIOBBIILIEHHE CPOZICTBA K KPACHUTEJISIM IJUTOIIa3MbI

HuTH ['exTa

LUTOPPU3

NHAINBUAYAJIBHOE 3AJJAHUE «®u3uosorudyeckne 0C00eHHOCTH MPOYKI[HOHHOT'0
MpoLecca 0CHOBHBIX Ce/IbCKOX03SIHCTBeHHBIX KY/JIbTyP»

Ilens 3aganusa: M3yuntb ocobeHHOCTH — (DM3MOJIOTUYECKUX TIPOLIeCCOB  BbIOpaHHOM
CeTbCKOXO035UCTBEHHOM KYJ/IbTYphl. PackpbiTb ¥ 000CHOBaTh YC/IOBUS AJisi  obecrieueHus
MPOAYKLMOHHOT O MpoLiecca.

3agauu:

1.PackpbITh TpeboBaHuUsI OMOMOTUH KY/IBTYPbI K YCJIOBUSIM BbIPALIIMBAHUS.

2.0mmcate  0cobeHHOCTH  (PU3MOJIOTMUECKUX  TPOLIECCOB  CeIbCKOXO3SMCTBEHHOW — W/U
JIleKOPaTUBHOM KY/JbTYphl: BOIHOTO 0OMeHa, (hOTOCHHTe3a, [bIXaHWsl, MUHEepPaJbHOTO TUTaHuS,
pOCTa ¥ pa3BUTHS, yCTOWUYMBOCTH K aOMOTHUECKUM U OMOTHUECKUM (paKTOpaM.

3.060cHOBaTh YpOBEeHb BO3MOXKHOW peasu3al[ii TeHeTUUeckoro IOTeHL[Mana KyJIbTypbl B
arpoK/IMMaTiyecKux ycinoBusx Kocrpomckoii obacTi.

TpeOoBaHUs K BBINO/THEHHIO 3a/aHUS:

WnguBHyanbHOe 3a/laHue /I0/DKHO OBITb BBIMIOJTHEHO B BHJE IMeuaTHOW paboThl 00beMOM He
MeHee 7 CTpaHML] MalllMHOMKUCHOTO TeKCTa.

TUTY/IBHBIA JIUCT

MHHHCTEPCTBO CEJIbCKOI'O XO35IMMICTBA POCCUVICKOM ®EJJEPALIUA
JEMTAPTAMEHT HAYYHO-TEXHOJIOTMYECKOH IOJIUTUKU U OFPA3OBAHMS



@PE/[EPAJIBHOE I'OCYTJAPCTBEHHOE BFO/PKETHOE OBPA30OBATEJ/IbHOE
YUPE)X/TEHUE BBICIIEI'O OBPA3SOBAHUA
"KOCTPOMCKAS TOCYJJAPCTBEHHAS CEJIbCKOXO35IMICTBEHHAS AKAZTEMUS"
PAKYJIBTET AI'POBH3HECA
KA®E/IPA ATPOXUMWH, BUOJIOT MU U 3AILTUTHI PACTEHUH

HnoueudyanbHas pegpepamusHas paboma
no oucyunauHe ¢pusuono2us u buoxumus pacmeHuil
Ha memy «Du3uonozuyeckue ocobeHHocmu (hopMUPOBAHUS YPOHCAS CeNbCKOXO035LUCMBEHHOL
(OekopamueHoll )Kyabmypbl»(Ha npumepe Ky/abmypbl, N0 KOmopoli 8binoaHsiem cmyoeHim BKP)
gbinosHu(a) cmydenm(ka) 2 kypca Ne epynnbl, hakyabmema azpobusHeca
damunus, ums, omuecmeo

Honyck k 3awjume: guza npenodagamens ®.U.0O.npenodagamess, noonuch

Kapasaeso,2017

2cmp. Codepiicanue pabombl
3cmp. ....u nocaedyoujue mekcm
Iocnedusasa cmp.Cnucok ucnos/ib3yemoil aumepamypbl
Io xcenanuro cmydenma paboma modicem 6bimb Npedcmaes/ieHa 8 gude npezeHMayuu.

PexomeHpyemas iMTepaTypa 1 npasuia ogopmieHus

YacTHas ¢u3uosorus noneBbix KyabTyp [Tekct] : Yuebnuk ass By3os / Komkun E.U., pen. - M
:KosocC, 2005. - 344 c.: un.

KomkuH, E. V. ®u3nosorus yCTOMUMBOCTH CeTbCKOX03SMCTBeHHBIX Ky/bTyp [TekcT] : yueOHUK
nnsi By30B / E. Y. Kouikun. - M : [Ipoda, 2010. - 638 c. : .

B) 0a3bl JaHHBIX, UH()OPMAI[MIOHHO-CIIPAaBOUHbIe U MIOMCKOBbIE CUCTEMBI:

1. ®usmonorusi pacreHud (ONeKTPOHHBIM peCypC):OH/IaMH-3HLMKIoNeAus.-Pexxum pocryna:
www.fizrast/ru,cBoboz.-3ar. ¢ 3KpaHa.

2.ScientificSocial Communiti (OnekTpoHHBIN pecypc): coluanbHasi HaydyHas CeTb. - Pexum
[IOCTyIa: www.science-cjmmunicty.org, - 3arji. ¢ 3KpaHa.

3.Akagemuk. CrioBapu U SHLUK/IONEUM Ha AKaieMrKe (D/1IeKTPOHHBIN pecypc): calT — Pexxum
JocTyra: www.academic.ru, cBo60z.- 3arosi. € SKpaHa.

4 http://www.rsl.ru — Poccuiickasi rocyiapcTBeHHas Oubanoreka
5.http://www.rasl.ru — Bubauvoreka Akagemuu Havk

Tab6mmna 7.1 — Kpurepun oneHKU ¢()OpMHPOBAHHOCTH KOMIIeTeHLIUH

Kog u KpuTepuu olieHrBaHus COOPMUPOBAHHOCTH KOMIIeTeHL[UN
HanuMeHOBaHUe (uacTy KOMITeTeHI[UN)
WHJUKaTopa Ha 6a30BOM ypOBHe Ha MOBBILLIEHHOM YPOBHE
MOCTYKEHUST COOTBETCTBYET OLIEHKE COOTBETCTBYET COOTBETCTBYET
KOMITeTEeHLIUU «yZI0BJIETBOPUTETHEHO» OLIeHKe «XOPOIIIO» OLIeHKe «OTJINYHO»
(vactm 50-64% ot 65-85% ot 86-100% ot
KOMIIeTeHL[1H) MaKCHUMaJTbHOTO Oasia MaKCHMabHOTO MaKCHUMaJIbHOTO



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

Ganna banna
OIIK-5.Crniocoben k | 'otoB K Koormepaiuu ¢ | ['oToB K Koomeparuu | ['oToB K
y4acTHIO B KOJ/UleraMM; He COBCEM | C  KOJuleramW, IIO | KOOIMepanuu C
TIpPOBeJIeHU U TBEp/i0 BJIJleeT | CyLL[eCTBy  OTBeYaeT | Kojuleramu, pabore
9KCIepUMeHTa/IbHbl (MaTepuasioM, 1pH | Ha MOCTaB/IeHHbIE | B KOJI/IEKTHBE,
X UCC/IeIOBaHUI B |0TBeTax JIOTIyCKaeT | Lje/id, C HeDboJbIMMU | criocobeH
npoeCcCHOHALHOU [MaJloCyllleCTBEeHHbIe MOTPELHOCTSIMHU pacro3HaBaTth 1O
JesITeIbHOCTH MOTPeIHOCTU B aHaluse | u3jaraer yueOHbIN | MOpdomornuecKkum
NA-1. Iox pe3yJ/IbTaToOB, HETOUYHYIO | MaTepuas, B OTBeTe | IIpU3HaKaM
PYKOBOZICTBOM apryMeHTaL{o JlOTyCKaeT Hanbosee
crierjuanucrta 6ojsiee  |[IpUMeHEHHUS 3aKOHOB | HeOosibIIMe TPo0erbl, | pacIpoCTPaHeHHEI
BBICOKOU eCTeCTBeHHOHAayUHbIX He MCKaXKaroljie ero | e B  perdoHax
KBa/M(UKaLUU JUCLIMIUIMH, WCIIBITBIBAET | COZleP’KaHUSI. JIMKOpacTy1ye
y4acTBYyeT B 3aTpyJHeHUs npu pacTeHus U
TIpOBeIeHU U o opM/IeHUU BbIBO/IOB. CembCKOX0351CTBe
3KCrepUMeHTabHbI HHble  KYJbTYPBI,
X UCC/IelOBaHUM B OLleHUBaTh 1504
00J1acTH arpOHOMUUN ¢busronoruueckoe
- OcBauBaeT MeTO[, COCTOSIHUE;

HCKYCCTBEHHbBIX
KYJIbTYP.
NA-2.-ITposogut
JarHOCTUKY
TIPM3HAKOB
roJIofaHUs
pacTeHul

Mopaynsb 8 -PazButue pacrenuii u ¢opmMupoBaHue ypoxas

Bonpocs! 1 ceMuHapa Ha TemMy: «@H3H0/I0rHYeCcKHe 0CHOBBI (JOPMHUPOBAaHUA YPOXKasi»

1. [aiiTe XapaKTepUCTHKY KJIETKM KaK CTPYKTYpHOW U (YHKLMOHATBbHOW e[NHULIe >XUBOU

MaTepyr. Oco6eHHOCTH OpraHM3alui PaCTUTeTbHON K/IeTKH.

2. Tlepeunciure GpyHKIMHM MeMOPaH B CBSI3U C UX CTPOEHHEM.

3. Ha3zoBwure K1accel hepMEHTOB, UX COCTaB, CBOMCTBA U POJIb B OMOXUMHUECKHX TIPOLieccax.
4. CocraBbTe pu3M0IOrHUecKre 0COOEHHOCTH CBETOBOW M TEMHOBOH (pa3bl hoTOCHHTE3A.

5. Kakos
tdoTocuHTe3a?

SHepreTHUecKuii  OayaHc

JINCTA

n

9KOJIOTUUECKHU MeXaHU3M peryJsaaun

6. YKaxuTe MMyTH MOBbILLIEHUS NTPOAYKTUBHOCTH (POTOCHHTE3a C/X KY/bTYP, BO3/|e/IbIBA€MbIX B
YCJIOBUSIX OTKPBITOTO U 3all{UIIIeHHOI0 TPYHTA.
7. B uem 3axyoyaroTcsi 0COOEHHOCTM SHepreTyeckoro obmeHa y pacteHuii? KakoBa ee
CTPYKTYypa, CBOMCTBA?

8. HpI/IBe,E[I/ITe MMpHUMePHI Crioco6oB peryjinpoBaHUsA AbIXdHUA TPH XpAdHEHWH CEMSH U COYHOM

C/X IPOAYKLIMH.

9. C ueM CBsI3aHbI 3KOJIOTMUECKHEe U OHTOT€HETUUECKHE aClIeKThI AbIXdHUSA c/X paCTEHHﬁ?




10. B ueM 3ak/royaeTcs 3HauyeHWe BOJbI [Ji1 >KU3He/eATeTbHOCTHM pacTeHuUi? KakoBa ee
CTPYKTypa, CBOUCTBA?

11. [Javite onpenenenre ocMoca. HazoBuTe MexaHU3Mbl MIOCTYIIJIEHUS] U TTepeBU)KEeHUS BOJbI B
opraHusme.

12. KakoBbI 0COOEHHOCTH CTPOEHHS KOPHS paCTeHUH B CBSI3U C (DYHKLIMEH TIOT/IOIIeHHs BO/IBL.
13. UTto Takoe TpaHCIMpALMK PACTEHWI, B UeM 3aK/IF0UYarTCs 0COOEHHOCTU TIPOJYKTUBHOCTU
TPaHCIMPALMU Y Pa3/IMYHbIX C/X KYJIbTYyp?

14. TTokaxkuTte cBsi3b npoljecca (OTOCUHTe3a C POCTOM U MPOAYKTUBHOCTBIO C/X KY/bTYP.

15. B uem 3ak/r0uaeTcs 3HaUeHHe 3eJIeHbIX PacTeHui yisi ornocdepsi?

16. C yem cBsi3aHBI OCOOEHHOCTH BOJHOTO OOMEHa y pacTeHWd pa3/IMUHbIX SKOJIOTHUeCKUX
rpymm?

17. Ha yeM OCHOBaHO pa3BUTHeE YYeHUs O MUHepaJbHOM NUTaHuM pacTeHui? [IpuBeuTe cocras
MUHepaJIbHBIX 3/IEMEHTOB PaCTeHHUH.

18. Kak mpoucxoaur KpyroBopotr as3ora B Ouochepe? Kakue ¢dopMbl a30Ta sABAIOTCA
JOCTYIHBIMH Z1J151 C/X paCTeHU?

19. KakoBo yuvactue dochopa B 0OMeHHBIX TpoLjeccax pacTeHWd W BAUsHUEe 00ecrieueHHOCTH
YM Ha MPOJYKTUBHOCTb C/X KYJ/IbTYp a arpourorieHo3e?

20. C yeM CBsI3aHO HAKOIUIeHUE HUTPATOB B paCTeHUU U PeJyKLIUS UX?

21. B uem 3akstoyaeTcs peryastopHasi (yHKLMs Ka/lusi B paCTUTe/IbHOM opraHv3Me? MexaHU3M
€ro MOCTYILJIeHUS.

22. [lepeuniciuTe MHMKpPO3JIEMEHTbI W TsDKesble MeTalbl U YKaXuTe UX (pu3ronoruyeckoe
3HaueHue.

23.4Yrto Takoe cucTemMa TIpUMeHeHWs yAOOpeHWI W B UeM 3aK/IHYaroTcsi (hHU3M0/IOrHYecKre
OCHOBBI TIPUMEHEeHHs! YJ00peHuit?

24. KakoBbI 0COOEHHOCTH MIUTaHUs C/X KYJIbTYpP B OHTOreHe3e?

25. [laiiTe ompeiesieHWe poCTa W pa3BUTUS C/X pacTeHuWil. Ha3oBHUTe YpOBHM U MeXaHU3MBI
peryyisiLiii y pacTeHUu.

26. Iepeunicnute criocoObl ABU)KEHUS Y paCTeHUH, X 3HaUeHue.

27. JanTe onpefiesieHHe CTpecca y paCTeHUH U XapaKTepPUCTHKY CTPeCCOpOB.

28. OnuimMTe MexXaHU3M 3alllUThl U YCTOWUYMBOCTH PACTeHHH K aOMOTHYeCKUM (haKTOpaM.

29. INepeuncnure CrocoObl pa3MHOXKEHWSI y pacTeHW. B ueM 0COOEHHOCTU WCIO/Ib30BaHUs
T0JIEBOT0 M BETeTaTUBHOIO Pa3MHOXKEHUSI PaCTeHUM B PACTEHUEBO/ICTBeE?

30. Uto Takoe ¢uTomMmyHuTeT? Kakve MeXaHHW3MbI YCTOMUMBOCTA pacTeHUH K OMOTHYECKUM
(haktopam?

Tab6mna 8.1 — Kpurepun orjeHku ¢)OpMHUPOBAaHHOCTH KOMIMETeHI[UH

Kop u Kputepuu ouieHrBaHus c)OPMUPOBAHHOCTH KOMIIeTeHL[MN
HauMeHOBaHHe (vyacTy KOMIeTeHLMN)
VHJMKaTopa Ha 6a30BOM ypOBHe Ha MOBBIIIEHHOM YPOBHe
JOCTYDKeHUsT COOTBETCTBYET OLIeHKe COOTBETCTBYET COOTBETCTBYeT
KOMIIeTeHL|UU «y[I0BJIETBOPUTE/ILHO» OLIeHKe «XOpOLLIO» OLIEHKe «OTJIMYHO»
(wactn 50-64% ot 65-85% ot 86-100% ot
KOMIIETEHL[H) MaKCUMasbHOro 6asia MaKCUMasbHOr 0 MaKCUMaJIbHOT'0
6ania banna
OIIK-1.Criocoben | I'otoB k koomepaipu ¢ | ['oToB K koomepauuu | ['oToB K




peIaTh TUTIOBbIE
3a/jauu
rpoeccroHaNIbHOMN
JesITeTbHOCTH Ha
OCHOBe 3HaHUM
OCHOBHBIX 3aKOHOB
MaTeMaTHUeCKuX,
ecTeCTBeHHOHAay4H
BIX U
obrmerpodeccroHan
bHBIX JIUCIUIIHH C
TIpUMeHEeHHeM
VMH(OpMaLOHHO-
KOMMYHUKAI[IOHHbI
X TE€XHOJIOTUIL;

N-1.06cyxaeHne
(h13M0I0rNUeCcKUX0
cobeHHoCTeH
MPOAYKLIMOHHOT'O
TIPOI[eCCa OCHOBHBIX
CeTbCKOXO035ICTBeH
HBIX KYJIbTYD

KOJUleraMH; He COBCeM
TBEp/I0 BJIafieeT
MaTepHranoM, npu
OTBeTax JlOTyCKaeT
MasioCyl|eCTBeHHbIe
MOTPELLIHOCTA B aHaiu3e
pe3y/bTaTOB, HETOUHYIO
aprymeHTaLuIo
TIpUMeHeHUst 3aKOHOB
eCTeCTBeHHOHaYUYHbIX
JMUCLIUTIVH.

C  Ko/uleramd, TIO
CYLIECTBY  OTBeYaer
Ha TIOCTaB/IeHHbIE
1[e/I, C HeOO/IbIIUMH
TOTPEITHOCTSIMU
v3Jaraet yueOHbBIH
marepuai, B OTBeTe
JIOTyCKaeT
Hebosbie TIpobeIb,
He UCKaXKarollie ero

Cofiep>KaHusl.

KOoTIepaluu C
KOJlsIeramu, pabote
B KOJIJIEKTHBe,
criocobeH
pacro3HaBaTh
MOP}0JIOTUUeCKUM
MpU3HaKaM
HauboJtee

1o

pacrpocTpaHeHHbI
€ B  peruoHax
JIUKOpacTyIiye

pacTeHus u
CeJIbCKOXO3SIMCTBe
HHble  KYJIBTYPBHI,
OLIeHUBATh
(dbusmoornueckoe

COCTOsdAHHMeE.

nux

Jlono/THMTEe/IbHbIEe KOHTPO/IbHbIE HCIILITAaHUSA
IJIs1 CTyIeHTOB, HabpaBimx MeHee 50 6anioB (B cootBeTcTBUU C [TonoxkeHreM «O MOy TbHO-
PEUTHHTOBOM CHCTeMe» ), HOPMHUPYIOTCS U3 UKC/Ia OIIEHOUHBIX CPE/ICTB 110 TeMaM, KOTOPbIe He

OCBO€HBI CTYyJE€HTOM.

Bormpocsl K 3K3aMeHy
(015 cmydeHmoe 3aouHoli popmbl 0OyueHust)

STallbl

CrpykTtypa 1 GyHKLUU BOJBI.
BO3MOXXHbIE

MyTH

Ce/IbCKOXO035ICTBEHHBIX KYJIBTYP.

1. Tnasneiimue
Tumupssesa.

2.

3.

4,

5. KakoBbl

6.

7.

8.

9.

Mertozib! (pri3r0I0rHMU pacTeHui.

pa3BuUTUSl (DU3UOJOTUM  pacTeHUil.

ITOBBIIIIE€HUA

BiistHue Temriepatypsl Ha pocT. TepMoriepuoanusm.

ConeycTtoiiuMBOCTb pacTeHui. Turibl ranouToB.

[TuTanue pacteHuii a3oToM, pochopom, KanueMm.

dboToCUHTETUUECKOM

3Hauenue pabor K.A.

dKTUBHOCTHU

®UTOrOPMOHBI — CTUMYJISITOPBI M MTHTUOWTOPBI POCTOBBIX TIPOLIECCOB.

OCHOBHOMU MyTb JIbIXaHUsl pacTeHUi. [IpIxaTebHble CyOCTpaThl. DHEpreTHYeCKUid BbIXO/.

10.C uem cBsa3aHO0 U3MeHeHKe (HOPMbI PACTEHUM TIPU STHOJALMN B TEMHOTE?



11.Ponb dusmonoruu pacTeHuit B HayuHO-TEXHUUECKOM TIPOTPecce CeIbCKOro X03sHCTRa.
12.Csetono6uBbIe 1 TeHeBble pacTeHusi. PU3HOIOTHUECKHe Pa3/THUKs MEXKIY HUMU.
13.Buramunsl. Knaccudukarys. 3Hauedue.

14.TTenTo30h0ocharHblii nyTh AbIXaHUs. Ero 3HaueHye U SHepPreTUYeCKUil BLIXO.

15.HegocTaTok Kakux MHHEPATbHBIX BEIECTB B IMOUBE OTPULATENBLHO CKa3bIBAETCS Ha
MPOAYKTUBHOCTH (POTOCHHTE3a?

16.Knaccudukarys 6enkos. CTpyKTypa U (QyHKLIMK OE/IKOB.

17.PerynvpoBanue [bixaHus B [IEpPUOJ, BereTaluy U MPY XPaHEHUH CeTbCKOX035HCTBeHHBIX
IPO/IyKTOB.

18.Knetka kak ocmoTHueckas cuctema. JIBW)KeHWe BOJAbI B CHCTeMe I10YBa-pacTeHHe-
aTtmocdepa.

19.Heo6xoa¥Mble PACTEHHI0O MHKDPO- ¥ MaKpPOJJIEMEHThHI, MX YCBOSIEMble COEJUHEHUS W
¢u3nonoruueckas posb.

20.Kaxk orpezie/MTh CKOPOCIEIOCTh COPTa Ha PaHHHUX 3Tariax OHTOreHesa?
21.CocTosiHre BOAbI B TKaHSAX U ee (PU3M0I0rndeckas posib. BogoobmeH.

22.®epmenTsl. Vix 6rooruyeckas pojib, XMMUUeCKas IPUpPO/a, KaaCcCU(pUKaLus.,
23.buodusuka porTocunTesa. LIMkauueckoe U HeLUKIMUeckoe (GoTopochopuiupoBaHue.
24.XapakTepucTiKa a3po0HO a3kl AbIXaHKsl, €ro PeryJIsaiys U SHepreTHKa.
25.M30BITOK KakKUX yJ00peHUi yXyIaeT yC/I0BMs TIePe3UMOBKHI O3UMBIX KY/ILTYP?

26.KopHeBasi cucTeMa Kak Oprad IOTJIOL[EHWsI BOJAbL. BepXHWM M HWKHWI JBUraTesu
BOJIHOT'O TOKa.

27 .Hyk/eMHOBbIe KUCJIOThI. X cTpoenue. ®yHKiwU. BruocuHTes Gesika.
28.TlonsTrie 06 OHTOreHe3e, pOCTe U PasBUTHH PACTEHHH.

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

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

31.®opmbi BOZIBI B TIOUBE U €€ J0CTYIHOCTb PACTEHMS.

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

33.0cobennoctu dporocunTesa y Cz u C4 pacTeHHid.

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

35.1mouemMy BO BpeMsi 3aCyXH yZ0OpeHHe MOKeT HaHeCTH Bpe[?
36.TloroiieHre U BbiZeneHre KieTkou Bozisl. Ocmoc. Typrop. [Tna3monus.
37.MexaHuueckue, XMMUUYeCKHe U JPYTrye Crioco0bl YIpaB/eHHs: POCTOM PaCTeHHiA.

38.0kucmmrensHoepochopuidpoBaHie  Ha ypoBHe CyOCTpata W B 3JIEKTPOHHO-
TPaHCIIOPTHOM L{eIx.

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

40.Kakve WMMEIOTCsS pas/iiuvsi MeXay MeMOpaHaMd pasHbIX oOpraHe/n KiaeTku? Kakue
(YHKLMM BBITIO/THSIOT BHYTPEHHNE MeMOpPaHbI X/I0POTIJIaCTOB ¥ MUTOXOH/IPUI?

41.Tpancrnumparust. MexaHusmbl TpaHcrupaiyi. Posib ABK B peryJisiiju TpaHCIIMpariiy.
42 .3aBUCHMOCTB TOTJIOIIeHHS] MUHEPa/IbHBIX COJIell OT BHYTPEHHUX U BHEIIHHUX (DaKTOpPOB.

43.TTapameTpel  OLEHKHA  (UTOLIEHO30B:  (DOTOCUHTETHUECKUH  IOTEHLMAA,  YKCTast
MPOJYKTUBHOCTb (DOTOCHHTE3a, UH/IeKC TMCTOBOM MOBEPXHOCTH.

44 . BanaHc SHePTUHM MPH JAbIXaHUW. PoJib [bIXaHUs B OMOCHHTETHUYECKUX TMPOLIeCCaX.



45.Kakue (1)I/I3I/IOJ'IOFI/I‘-IECKI/IE IMMOKad3aTe/In MOTr'yT CIIY>KHUTb AJIA YCTaHOBJ/IEHUA
H606XOAI/IMOCTI/I TIMpUMEHEHUSA PETaPIdHTOB Ha IMOJIEBBIX KYJ/IbTyDdX.

46.Kopuesoe faBienre. MexaHn3M KOPHEBOTO [jaB/IeHHe.
47.Anaspo6Has (asa gpixaHusi. CBA3b AbIXaHUs C 0OMEHOM BeIeCTB.
48.PasuanbHoe TiepeMeleHrHe HOHOB B KOPHsIX. [IBHKeHHe 110 CUMITIACcTy M aroruiacTy.

49.CBeToKy/bTypa CeIbCKOXO3AHCTBEHHBIX pacTeHuil. BelpalljMBaHue pacTeHuil 0e3
€CTeCTBEHHOT'O 00/TyUeHUs.

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

51.XumMuueckuii COCTaB W CTPOEHHE KJIeTOUHOM O06OI0YKM, ee pOJib B IOTJIOM|eHUH
BetecTB. [ToHsTHE O CBOOOHOM TIPOCTPAHCTBE KITETKHU.

52.Touatre 0 GU3KOIOrHYeCKOi 3PPEKTUBHOCTH IbIXaHUS.
53.Xumuueckas ¥ OMo/I0ruueckas 0CO6eHHOCTH TEMHOBOM (a3bl POTOCHUHTE3A.
54.HuTpatHOe ¥ aMMOHHIHOE TTMTAHUE PACTEHUHA.

55.KaK OyeT pa3mMuaThCsi 0 CoZiepKaHUI0 Oeika 3epHO TILIEHHL[bI, BHIPAIIEHHOE B CEBEpO-
3ama/{HBIX U FOT0-BOCTOYHBIX PaliOHaX CTPaHbI?

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

57.T1pucrnoco6/IeHHOCTh OHTOT€He3a U YC/IOBUST CPE/Ibl.
58.Tpancriparys, ee pasmMepbl U OUOIOrHYECKOe 3HAUeHHe.
59.TpaHCropT OpraHMueCcKUX BeIeCTB, er0 MeXaHHU3M U PeryJIsiys.

60.Kakue (u3mMoI0rMuecKre IMoKasaTead MOILYT ObITb HCIIO/Ib30BaHbl Il ONTUMU3ALIUM
BO/IHOTO Pe)KMMa pacTeHUM.

61.KneTka KaK 11e/10CTHast )kuBast cucteMa. OCHOBHBIE OPraHOU/bI K/IETKH, UX POJib.
62.Co3pesanue COUHbIX T10710B. CrIOCO6GBI YCKOPEHHsT CO3PEBaHUSI TUIOIOB.
63.Buroornyeckoe OKUCIEHHE — JIbIXaHHe U OPOXKeHHe, X OT/JIMYHe OT TOPEHMsI.
64.Yucras npogyKTUBHOCTE (POTOCHHTE3A B IIOCEBAX, €€ ONpe/ie/IeHHe W My TH MOBBIILIEHHS.

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

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

67.TlorsomeHre W BhIeJIEHHe BEIeCTB KIeTKOH. MeMbpaHbl U UX TPOHUIIAEMOCTb JIJIst
pa3/IMUHBIX BeleCTB.

68.Paseutre pactenuit. Mophodu3nonornyeckre BO3pacTHbIE U3MEHEHUS Y PaCTeHH.
69.CaeroBas ¢a3a porocrnTesa. POTOOKUCTEHHE BO/IbI.
70.4to Takoe napHUKOBbIA 3hhekT?

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

72.Mop030CTOHKOCTh PaCTeHHIA.

73.VIHTeHCUBHOCTh  [bIXaHUs, €€ 3aBUCUMOCTb OT PasIMyHbBIX ()AKTOPOB, METO/bI
orpe/iesieHusl.

74.BogHblii OanaHc pacTeHuit. BogHbIA AeDULMT W €ro BAUSHUE Ha (U3MOJOTHYECKHe
TIpOLIeCChl PACTeHUM.



75.Ha3oBuTe (hakTOpBI, CIOCOBCTBYIOI[ME HAKOTIEH|IO HUTPATOB B TKAHAX PaCTEHMIA.
76.®u3nonorus ¥ GUHOXUMUS TIPOpaCcTaHus ceMsaH. Tpu a3kl poCTa KIIeTOK.

77 .®otocuctemsl 1 u 2. Buodusrka GpoTocuHTesa.

78.KopHeBoe [jaBieHue, ero 3aBUCMMOCTb OT BHEILHUX U BHYTPEHHUX (DaKTOpOB.

79.Ctpecc y pacrenuii. ®asbl crpecca. Oco0eHHOCTH (U3HOIOTHUECKUX TIPOLIECCOB TPU
3TOM.

80.HegocTaToK Kakoro 3/71€eMeHTa BbI3bIBAET CyXOBEPIIMHHOCTD I/I0/IOBBIX [€PEBLEB?
81.®usnonornyeckrie 0CHOBLI IPUMEHEHHs YA00peHHiA.

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

83.KII/I dhoTocuHTesa, 61OIOrHUecKas ¥ X03HCTBeHHAs MIPOAYKTUBHOCTb.
84.PeryvpoBanvie JbIXaHUs TIPU XPAHEHUH CEMsIH U COUHOM MPOAYKIIHH.

85.Kakue pacrenust porocurTe3upytot 1o tury Cz u Ca.

86.3aBrCcHMMOCTL pocTa OT BHYTPEHHHMX (akTOpoB. OUTOTOPMOHBI M UX POJb B JKU3HU
pacTeHUH.

87.®ortocunTe3 u ypoxail. [IpOAYKTHBHOCTH (OTOCMHTE3a pacTeHUHd W CrocoObl ee
TIOBBILIEHHSI.

88.0co6eHHoCTH CTPOEHHsI KOPHEBOM CHCTeMbI KakK OpraHa MorJIOIeHUs BOBI.
89.MuTOXOHPHH, KX CTPOEHHE, XMMUUYECKHiA COCTaB U (DYHKIH.

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

92.3umocTolKOCTL pacTeHuit. IIpuYrHbI THOe/IH 03UMBIX.

93.0uHepretrueckuii 6amaHC JTUCTa.

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

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

98.TurmenTHas cucteMa y pacTeHui. XMMUUECKUI COCTaB MMTMEHTOB. VX CBOMCTBA.

99. ®usmonorus yCTbUUHBIX [JBWKEHUM, X PEryJIsALiys.

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

101. Pa3/[pakKUMOCTh: ITOPOT, KOJIMUYECTBO, CyMMAL[|sl Pa3/pakeHusl.

102. MeTo/ibl BOJHBIX ¥ TIeCUaHbIX Ky/IbTyp. BrIpalliBaHue pacTeHuii 6e3 MmouBhbl.

103. [TnanerapHoe 3HaueHue GorocuHTesa. CBs3b (HOTOCHHTE3A U AbIXAHMUSI.

104. TTpsiMOe ¥ KOCBEHHOE [IeHCTBHE CBETa Ha POCT PAaCTeHHMI.

105. KaKAUMU MEXaHW3MaMM pacriofiararoT PacTeHusl [JISl 3allUThl OT KOHKYPUPYIOLIHUX
C HUMM pacTeHUM.

106. YraeBogel pacTeHuit. XHMMHUUECKOE CTPOEHHe, COZepXKaHhe U (QYHKIUH
OT/|e/IbHBIX TPYIIIL.

107. ITepenoc 3mekTpoHoB 10 D TL rpu AbIXaHWK PACTEeHHUHA.

108. ®U3MOMOTUUECKHE OCHOBLI TPMMEHEHMs] PeryJsiTopoB poCTa B  CebCKOM

X03SICTBe.



109. BnusiHie BHeIIHMX U BHYTPEHHUX (DaKTOPOB Ha CKOpPOCTh (HOTOCHHTe3a.
B3aumogeiicTBre (hakTOpoB IpU (POTOCHUHTE3E.

110. KakoBa KpUTHUeCKast BAaKHOCTb CeMsIH 36PHOBBIX M MAC/IMUHBIX KYJILTYpP?

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

112. Mem6panb! KiaeTku. X ctpoedne, QyHKIMHY, (GU3K0I0rHUYeCKast POJib.

113. B/usiHYe TyCTOTLI CTOSHMS PAaCTeHUi U CTPYKTYphI mocesa Ha KIT/ ¢oTocuHTe3a
arpo(UTOLeHO30B.

114. MexaHu3M MOIJIOMEeHNs cosie. OTHOCUTe/IbHAs He3aBUCHMOCTDL I[TOIVIOIEHUS
BO/IbI U COJIEN.

115. KakoBa KpUTHUYECKas BIQKHOCTh MPU XPaHEHWH CeMSIH 3€PHOBBIX M MaCIMUHBIX
KYJIbTYp?

116. JInupl, UX CoJep)KaHue B PaCTEeHUU U POJIb.

117. [lnacTuabl PacTUTENILHONM KIeTKM, WX TMTMEHTHBIE CHCTEMbI U CIIOCOOHOCTH
CBSI3bIBATh CBETOBYIO SHEPIHIO.

118. TpaHCTIMPALMOHHBIA KO3 duieHT u  K03hGUIMEHT  BOZAOMNOTpeO/IeHus,
3aBUCHMOCTb OT YCJIOBMIA U IyTH TIOBBIIIEHNS WX BEJTUUMHBI.

119. Crierprika 06MeHa BeljecTB y pacTeHuii. Metabo/m3M v MeTabomuecKue myTH.

120. ®U3HOMIOTMUECKHEe HApYIIeHWss W TPU3HAKK TOJIOJAHUSI y PpACTeHHH I1pu
tdhochopHom fedurute. [Tyt ycTpaHeHusl.

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

122. M303/1eKTprUecKast TOUKa aMMHOKHCIIOT U BeJTKOB.

123. AJlbTepHaTHBHBIE TIyTH JbIXaHHsI PACTEHUH, UX 3HAUEHHE.

124. ®uU3KM0/I0rKs TIOKOs ceMsiH. [Tporeccel, MpOTeKaroLye Py MPOPacTaHUK CeMsH.

125. Onpegenure UTID, ecu 3a 10 gHedt mpupocT 6romMacchl B GUTOLIEHO3€e COCTaBU/I

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

ITopsajok popMupoOBaHHUsI IK3aMeHAI[UOHHBIX OMJ/IETOB.
OK3aMeHal[MOHHBIA OW/IeT BK/IIOYAeT IATh TeOPeTHUeCKIX BOMIPOCOB.

3 OIIPEJIEJIEHUE PE3YJ/IBTATA
IMPOMEXYTOYHOM ATTECTAIITUU

CDopMa HpOME)KYTOQHOﬁ dTTeCTaliiy 110 AUCLUIVIMHE 3a4eT, SK3dMeH

OIIK-1. Cnioco0eH pemaTh THMOBBIE 33/]Ja4 MPodeCcCHOHATLHOU IeTe/IbHOCTH Ha OCHOBE
3HAHMIl OCHOBHBIX 3aKOHOB MaTeMaTHYeCKHX U eCTeCTBEHHbIX HAayK C IpUMeHeHHeM
nHGOPMaMOHHO-KOMMYHHKAIHOHHBIX TeXHOJIOTHH

3adaHus 3aKpblmozo muna:
Bbibepume o0uH npasuibHblii 6apuaHm
Poct pacrenuii -3T0
+HOBOOOpa3oBaHue 371eMEHTOB CTPYKTYPbl
yBeJIMUeHHe KOJIMYeCTBa OPraHuuecKoro BelecTBa



yBeJIMUeHHEe MacChl
yBe/IMUeHUe pa3MepoB

KopHeo0Opa3oBaHue y YepeHKOB MO)XHO YCH/IUTH
L[UTOKUHUHAMU
rubbepemHaMu
+ayKCHHaM1
3THJ/IEHOM

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

3adaHus omKpbimozo muna:

1. ®UTOropMoOHBI — CTUMY/IATOPbI H HHTHOUTOPHI POCTOBBIX MPOLIECCOB.

®OUTOI'OPMOHBI (pocToBbIe BelljeCTBa), XKMHUUECKHe BeIlleCTBa, BbipabaThiBaeMble B
paCTeHUsIX U PeTyJMpPYIOL[He UX POCT U pa3Buthe. OOpa3ylOTCs I/IaBHBIM 00pa3oM B aKTHBHO
pacTyIIMX TKaHSX Ha BepXYIIKax KOpHel u crebsiedi. K ¢uTOoropMoHaM OTHOCAT ayKCHHBI,
ri60epe/UTMHbI ¥ IUTOKWHUHBI, 1 MTHTUOUTOPBI POCTa - abCLIM30BYI0 KUC/IOTY U TUJIEH.

@®UTOrOpMOHBI KOHTPOJIMPYIOT BCe 3Tarlbl OHTOreHe3a pacTeHUH. [lesieHre U pacTsbKeHue
KJIeTOK, JieXKalllie B OCHOBe BCeX IPOL[eCCOB pocTa U MopdoreHesa, HaXOATCS y pPaCTeHUM 07,
KOHTDOJIEM ayKCMHOB U LIUTOKUHHWHOB, TIO3TOMY TIO/THOE OTCYTCTBHE 3THUX (PUTOTOPMOHOB Ji/Is
pacteHuit jeranbHO. OOmiasi dopma (apxuTeKTypa) pacTeHHsl OMpeZessieTCs ayKCUHaMH U
LUTOKMHMHAMH, a Takxe rub0epe/yiiHaMy. AYKCHHBI BepXYIIKM Tobera TMOJaBisiiOT pPOCT
OOKOBBIX TOYeK (arnvKajbHOe JOMUHUPOBAHUE), TOTAA KaK LIMTOKMHUHBI 3TO JOMHHUPOBAHHE
TIPeO/I0IeBAlOT, BbI3bIBasi BeTB/ieHUEe. ['MOOepe/yIMHBl yCUIMBAIOT POCT PACTEeHUs], aKTUBUDYS
anvKajbHble W WHTEPKalspHble (BCTaBOYHbIE) MEPUCTEMBI. AYKCHHBI ~CIIOCOOCTBYIOT
00pa30oBaHUIO KODHEW W OMpejensitoT aflalTUBHbIe W3rHObI PacTeHWsT B COOTBETCTBHU C
HarpaB/ieHWeM CBeTa WM BeKTopa CWibl TsbkecTd (¢doTo- u reorporusm). dopmupoBaHUe
arrapara (oTocuHTe3a U TPaHCIMPALs pacCTeHWH Pery/upyrTCs TOPMOHAMH-aHTarOHUCTaMHU
— LUTOKMHMHAMM U abCLM30BOM KHCJOTOW: IJUTOKMHMHBI BbI3BIBAIOT /M (hepeHLIPOBKY
XJIOPOTUIaCTOB U OTKPBIBAHWE YCTHUL], TOTZAa Kak abcru3oBasi KHCAOTa MogaBnsier oba 3TH
nipotiecca. [Iyisi MHOTHX pacTeHUH Te WM MHble (PUTOropMoHbI (rubbepenvHbl, UTOKUHWHBI,
3TWUJIeH) MOTYT ObITh MHJYKTOPaMH WK CTUMYJIiTOpamMu LiBeTeHUs. [locyiejoBaTeslbHOe yyacTre
(bUTOropMOHOB HEOOXOAMMO JI/IsT HOPMAJILHOTO (POPMHPOBAHUS TIJIOAOB U CeMsH. 3aBsi3bIBaHHUE
Y POCT TIO/IOB CTUMYJIMPYIOTCS ayKCUHaMU, rb0epesiTMHaMy U LIMTOKUHWHAMMU, BbI/le/sieMbIMU
ceMsIrnoukamy uiu ceMeHamu. Co3peBaHUe U OMajieHue TUIO/IOB, a TaKKe JIMCTbeB BbI3bIBAIOTCS
3TUeHOM W abcru3oBoW KUACIOTOM. CTpeccoBble BO3/€MCTBUSI HAa pACTEHUs BbI3BIBAIOT
yBeJMueHre KOIMYeCTBa 3TU/eHa, a BOJHBIN AedUIuT — abCL30BOM KUCIOTHI. LIUTOKMHUHEI,
rub0epe/iTMHBI M, B psifie CAy4yaeB, 3TUJIEH CIIOCOOCTBYIOT TIPOPAaCTaHUIO CEMSIH MHOTHX
pacTeHMd ¥ TIOBBILIAIOT MX BCXOXeCTb. OINyXOAM pacTeHW#, BbI3BaHHble HEKOTOPHIMHU
MaToreHHbIMA ~MUKpoopraHu3mamu (Agrobacterium tumefaciens wu 7p.), 00yci0oB/IeHbI



dHOMa/IbHO BBICOKMMHM KOHLEHTDPALUUAMU dYKCHMHOB W LUTOKWMHHWHOB, TMPOAYLHUDYEMbIMH
I1aTOreéHaMu.

2. Buramunbl. Knaccugukanus. 3HadyeHue.

ButamMuHbBl — HHU3KOMOJIEKY/ISIPHBIE, pa3HOOOpa3Hble 0 XUMHUECKOMY CTPOEHHIO
OpraHvyecKyde BellleCTBa, [IPMHMAMAIOIUE YyyaCTHe BO MHOTMX peakLUsX K/IeTOUHOI'O
MeTtabom3mMa. B omivunve oOT 6esKOB, )KUPOB W YI/IeBOAOB BUTaMHUHBI 1- He SIBJSHOTCS
CTPYKTYPHBIMU KOMITOHEHTaMU KJIeTKH; 2 - He UCTI0J/Ib3YIOTCS B KaueCTBe UCTOYHUKA SHEePIUH.

BONbIIMHCTBO BUTAMUHOB He CUHTE3UPYIOTCS B OpPraHu3Me uejioBeKa M JKUBOTHBIX, HO
HEKOTOpble CHUHTe3UPYHOTCS MHUKPO(MJIOpOM KUIlleYHMKA W TKAaHAMA B MUHUMAJIbHBIX
KOJINYeCTBax, MO3TOMY OCHOBHBIM WMCTOYHMKOM BUTAaMHUHOB SIB/ISeTCS Nulla. BuTtamMuHbl —
BellleCTBa HECTOWKHWE, OHU JIETKO pa3pyllIalOTCsl BBICOKOW TeMrepaTypou, AelCTBUEM CHUJIbHBIX
TUIPOKCUIOB, KHCIOPOJOM BO3/[yXa, MOHHU3UPYIOIIMMHU U3/TyUeHUsIMU U IPYTUMU (PaKTOpamH.

ButamuHbl ObITM OTKPBITHI B KOHIe XIX cToseTus Osarogapst paboTaM PyCCKUX yUeHBIX
H.M. Jlynuna u B.B. TlamyTvHa, BriepBble MMOKa3aBLIMX HEOOXOAWMOCTh AJisi TIOJTHOLIEHHOTO
TTUTaHUsI KpoMe Oe/TKOB, KUPOB U YTJIEBOJIOB ellle KaKUX-TO HeM3BeCTHbIX BelecTB. H.U. JIyHuH
TIPOBeJT SKCTIepPUMEHT Ha 2 Tpynrax Mblllel, OHY U3 KOTOPbIX OH KOPMUJI LieJIbHBIM MOJIOKOM, a
IPYTyI0 — CMecbl0 U3 0e/KOB, XUPOB U YIJIEBOJOB MOJIOKAa. BTopas rpymma Mbiiied crana
GoseTb, OTCTaBaTh B POCTe U pa3BuTud. B 1912 roay nosbckuii yuenbiii Kozemup ®yHK, usyuast
KOMIIOHEHTBI, BXOZSII[HEe B COCTAB IIeJIyXU pUca U MpejoXpaHstoye ot 6ose3Hu 6epu-6epu, u
rosiarasi, UTO B UX COCTaB [I0/DKHbI BXOAUTh aMUHHbIe TPYIITUPOBKH, MPeJ/I0KAJ Ha3BaTb 3TH
Her3BeCTHbIe BellleCTBa BUTaMUHAMM, T.e. aMUHaMH JKU3HU.

[To XxuMHYeCKOMy CTPOEHHIO BUTAMHHBI [lefiST Ha BUTaMUHbI anudaThyeckoro psija,
al[MK/IMUeCKOro psila, apoMaTUueckoro psifa, reTepoLUKanueckoro psjga. I[lo ¢wusuko-
XMMUUYECKUM CBOWCTBAaM BUTAaMUHbI pa3fiefisiiOT Ha [Be TPYMIbl: BUTAMHHBI, PaCTBOPHMbIE B
)KUpax (/IMMOBUTAaMUHBI), © BUTaMUHbI, PaCTBOPUMbIe B BOZie (TWAPOBUTaMHHBI). BuTamMuHbI
NIPUHATO 0003HauaTh OO/MbIIMMKU OyKBamM JlaTMHCKOro andasuta (A, D, E, B1, B2 u 1. 1.), a
Takke 10 Oose3Hd (KOTOPYHO W3/I€UMBAeT JaHHBbIM BUTAaMHMH) C TIpUOABKON «aHTH»
(aHTHKCEepO(TaNTbMUUECKHH, aHTUPAXUTHBIM, aHTUHEBPUTHBIM U T. [.) WIA TI0 XUMHUUYECKOMY
(ycnoBHOMY) Ha3BaHUIO (peTHHOJ, Kabljudepos, OMoTHH, ackopbuHoBasi KucioTa u T. A.). K
rpynmne >KUPOpacTBOPMMBIX BUTaMUHOB oOTHocATcs ButamuHel A, D, E, K u F, a
BozlopacTBopuMbiM — B1, B2, B3, B5, B6, Bc, B12, C, P, H. K rpymnme BUTaMHUHOTIO00HBIX
BeIIeCTB OTHOCSTCS] XOJIMH, MHO3WUT, BUTaMuHbl B13, B15 yOuxuHoH u zp.

3. Knaccudukanus 6enkoB. CTpyKTypa H (pyHKIHH 0e/TKOB.

benky, wam npoTtewHbl (B TepeBOZile C TPEYECKOr0 O3HayaeT «IepBble», WU
«B@KHEHIIMe»), TPUCYTCTBYIOT BO BCexX KieTKax. Ha UX [j0/it0 y )KMBOTHBIX MPUXOJUTCS OKOJIO
TI0JIOBUHBI CyXOM Macchl, y pacteHuid — 20—-35 %. B 6enkax mMaccoBasi 10Jis1 yriiepojia B CpejiHeM
cocrasiisteT ~ 50 %, Bogopoza ~ 7 %, kuciopoza ~ 23 %, asora ~ 16 %, ceppl ~ 1 — 3 %. B ux
COCTaBe TaKKe BCTPeUaroTCs U Ipyrue XMMUYeCKue 3/1eMeHTHI.

Benky — Hanbomee MHOTOYMC/IEHHbIE U UCK/TFOUMTETbHO MHOTOOOpasHble 10 (QyHKLUSIM
MaKpOMOJIeKy/ibl, Urparomye (yHjamMeHTanbHyl0 poib B (DOPMUPOBAaHWM U TMOAJEepKaHWUU
CTPYKTYPbI U (YHKLMI XUBbIX opraHu3MoB. C 6e/ikaMu B )KMBOM OpraHM3Me CBsi3aHbl TaKue
Ouosiornyeckre TIPOLeCChl, KaK POCT, JiefieHre, pa3MHO)KeHHe U Pa3BUTHe KJIeTOK, peayn3aius
HacJieICTBeHHON WH(pOpMalY, MbIllIeuHble COKpalljeHWs, HepBHasl JesATelbHOCTb, O0OMeH
BeLeCTB U T.J.



Benku — 3mo 8bICOKOMO/EKY/spHble OUONOAUMEpbl, CMPYKMYPHYIO OCHO8Y KOMOPbIX
cocmae/som noaunenmuoHble yenu, cocmosiyjue U3 dMUHOKUC/AOMHbBIX OCMAMKO8, C853aHHbIX
opye ¢ Opy2om nenmuoHoll ces3blo. [Tpu ux rupponrse 06pa3yroTCs aMUHOKHUCIOTBL. B coctaBe
0enKOB BCTPEUANOTCA [ABAIAaTh CTAHJAPTHBIX AaMUHOKUCIOT. [l KakgoW CTaHAApTHOMN
aMHHOKHC/IOTBI CYIIIeCTBYeT TeHeTHUeCKHWH KOJ, TpU TIOMOIM KOTOPOro B TreHax 3arucaHa
uHpopMalusa o KoaupyemMoM Oenke. KpoMe aBafijaTé CTaHJAPTHBIX aMHUHOKHCJIOT, B COCTaBe
Oeflka BCTpeuarTCs W ApPYrve aMUHOKUC/IOTBHI, OHU 00pa3yroTCs B pe3y/bTaTe MOAM(UKAIIU
CTaH/APTHBIX aMUHOKHUCJIOT, TIOC/Ie TOTO Kak MOC/ieHHe ObUIM BK/IIOUEHBI B COCTaB MOJIEKYJIbI
Oenka. Hampumep, B cocTaBe 0efka KojulareHa COJIEPXKUTCS 5-TUAPOKCHINU3WH, KOTOPBIH
obpa3yeTcst B pe3y/bTaTe MOAUMDUKALIN CTaHAAPTHON aMUHOKHMC/IOTBI JIM3UHA:

KpoMe aMHHOKHC/IOTHBIX OCTaTKOB, B COCTaB O0€/JIKOB MOTYT BXOJUTb U JpyTUe
KOMIIOHEHTBI: HWOHBI METa/l/IOB, YTJeBOAbI, JIAMUABI, HYKJIEMHOBbIE KUCIOTBI U  [Ip.
MHoroo6pa3uie 0enkoB OrpezesseTcss He TOJBKO WX KauyeCTBEHHBIM COCTaBOM, HO W UKMCIIOM
AMUHOKHMC/IOTHBIX OCTaTKOB, W TIPEXK/€ BCEro TOPSAJAKOM WX UEpeJOBaHUS B MOJIEKYJIE.
[ToTeHLMaIBHO pa3HOOOpasue 6e/KOB Oe3rpaHUyHO.

Mex/ly aMUHOKHUCTIOTHBIMH OCTaTKaMH B MOJIeKy/ie Oe/lka CyL[eCTBYIOT pa3/IdyHbIe
XUMHYECKHEe B3aUMO/IEMCTBUSI, 3TO — KOBAJIeHTHbIE, HOHHbBIE, BOJIOPOJHbIE CBS3U, TUAPO(OOHBIE
B3aMMO/IeHCTBHSI, BaH-/I€P-Baa/lbCOBbI CUJIBI.

I[To BbIMO/MHAEMBbIM GYHKLIUAM O€/TKU MOXXHO pa3Zie/IUTh Ha CTPYKTYpHbIE, MUTATe/TbHbIE
M 3amacHble Oe/KM, COKpaTHTe/bHble, TpPAHCIIOPTHbIE, KaTaJUTHUECKUe, 3all[UTHBIE,
pelLlenTopHbIe, PEry/IITOPHBIE U ZIP.

4. Heo0xopuMble pacTeHHI0 MUKPO- U MaKpP03/IEMEHTbI, X YCBOsieMble COeANHEHHUS U
¢u3zuo/0rNUecKas poJib.

JIrobo¥ XUMHUUECKWM 37eMeHT, TPUCYTCTBYIOIIUN B cpefie OOMTaHWs, MOXeT OBbITh
oOHapy>keH W B paCTeHWH, OAHAKO XWMHUYeCKUW COCTaB pacTeHUss He oToOpakaeT ero
noTpeOHOCTH B THUTaTebHbIX BellecTBaXx. K Hauamy XX B. ObIJIO BBIACHEHO, UTO ISt
HOPMA/bHOTO PAa3BUTHUS U >KU3HE/eATeTbHOCTH pPaCTUTE/NbHBIX OPraHW3MOB UM He0OXOAWMBbI
cemMb 3/ieMeHTOB MuHepasbHOro ruranusi: N, P, S, K, Ca, Mg u Fe. ITo3xe Obisa ycTaHOB/IEHa
noTpeOHOCTh pacTeHui eie B maTH 3neMeHTax: Cu, Mn, Mo, Zn u B. DT 371eMeHTbl UTpaloT
orpe/ie/IeHHYI0 PoJib B 0OMeHe BeIeCTB BCeX PACTUTENbHBIX OPraHWU3MOB, U TPU OTCYTCTBUU
OJTHOT'O W3 HUX >KWU3Hb Oblla ObI HEBO3MOJKHA.

B 1939 r. 6but0 chopmynMpoBaHO TPOWHOe TpPaBUIO ApPHOHA, COTJIACHO KOTOPOMY
3/IeMeHT TIPU3HAeTCs1 He0OXOUMBIM B CJTydae, eciv: 1) pacteHue 6e3 HeTro He MOXKET 3aKOHUHTh
CBOM >KW3HEHHbIM LMK/I; 2) APYrol 3/ieMeHT He MOXKeT 3aMeHUTh (YHKLUIO H3yuyaeMOoro
3/1eMeHTa; 3) 3JIeMEHT HeloCpe/ICTBEHHO BK/IFOUEH B MeTab0/IM3M PaCTeHHS.

Ha ocHOBe KOIMUeCTBEHHOM TMOTPEOHOCTH W COZEP)KAaHUSI B PACTEHUSX MHHEPabHbIE
37IeMeHThl TIO/Ipa3/ie/isiloT Ha Makpo- U MUKpPO37eMeHThl. [lhTaTesnbHble 3/1€MeHThbI, KOTOpbie
TIOT/IONIAIOTCSL PAacTeHUsIMU M3 cyOcTpaTa B OOJBIIMX KOMWYeCTBax (Co/iep’kaHWe WX B 3071e
6omee 0,1-0,01 %), Ha3bIBAIOT MaKpO3/ieMeHTaMH, a HeOOXOAWMble B 3HAUWUTEJIbHO MEHbBIIEM
KonmuuecTBe (cogepkanve B 3ose Hwke 0,001 %) — MukposnemeHTamu. K MakposnemeHTam
otHocsiTest K, Ca, Mg, N, P, S, ans ranoduros B fjanHyto rpymy ciaenyeT fobasuts Na u Cl. K
MHKpO3/7eMeHTaM 0THocsATcs Mn, Zn, Cu, B, Mo, Cl. no cBouM Ko/iMueCcTBeHHbIM [lapaMeTpam B
pactenuu Fe pacrionaraeTcss Ha rpaHvile Makpo- U MHUKPO3/7ieMeHTOB. BozopocissM Heobxoaum
OZIH WIA HeCKOJIbKO U3 Cieyrolux siemeHToB: Co, Si, I, V. HeKoTOpbIM BBICILIMM pacTeHUsIM
Tpebytorcsi Se u Si.



B pactuTesbHOM ~ oOpraHu3Me — MakKpO3JieMeHThbl  BBIMIOJHSIOT — CyOCTpaTHyH U
peryisTopHyt0 posb. CyOcTpaTHasi po/ib AAHHBIX 3/IEMEHTOB 3aK/IF0YaeTCs B TOM, UTO OHH
BXOJST B COCTaB OPraHUUeCKUX BeIeCTB, SIB/SIOLIMXCS CTPOMTENbHBIM MaTepuaioM K/eTKHU.
Kak cocraBHasi yacte MemOpaH, ()epMEHTOB, MMEPEHOCUYMKOB 3/IeKTPOH-TPAHCIIOPTHBIX Iiernei
¢doTocMHTE3a W [BIXaHWs, armapata CHHTe3a Oesika 3/1eMeHTbl MHHEepasbHOTO IMUTaHUS
PeryJMpyroT CKOPOCTb OCHOBHBIX (DM3U0JIOTUYECKUX U OMOXUMUUECKHX TTPOL[eCCOB paCTeHUH.

5. dusmnosoruyeckue OCHOBbI TNPUMEHEHHsl Pery/isiTOPpOB PoCTa B CeIbCKOM

X03fliCcTBe.

B ecrecTBeHHBIX OHOLIEHO3aX TIOTJIOLIEHHBbIE W3 TIOYBBI COEJUHEHHUS YaCTHUHO
BO3BpAIlAlOTCS C OMAaBIIMMHU JINCThSIMUA, BeTKamu, xBoell. C yOpaHHBIM ypo)Kaem
Ce/IbCKOXO035ICTBEHHBIX PaCTeHUM MOTIJIOLeHHbIe BellleCTBa M3 MOYBbI YCTPaHsSIOTCA. BennunHa
BbIHOCA MMHEPAJbHBIX 3/IEMEHTOB 3aBUCUT OT BHJa PACTeHUs, YPOXKallHOCTM M TOYBEHHO-
K/IMMaTH4YeCKUx ycyioBuid. OBOIIHBIE KYJ/BTYPbl, KapTodeib, MHOTOJIETHUE TpaBbl BBIHOCAT
Oosiblile 37IeMEHTOB TIUTAHUS, YeM 3ePHOBBIE.

[nis  mipenoTBpallleHWs] WCTOLEHWsS] TOYBBI M  TIOMyYeHHSI BBICOKUX YDOXKaeB
CeJIbCKOXO03STUCTBEHHBIX Ky/IbTyp Heo0XoauMo BHeceHHe yobpenuid. ComocTaBisisi KOJTMUECTBO
3/IEeMEHTOB B TIOUBe M DPaCTeHWUM C BeIMUMHOW ypoxkas, FO. JIubux cdopmysiupoBan 3akoH
MHUHMMYyMa W/ 3aKOH OrpaHUuUMBaroIIKX (pakTopoB. CorjiacHO 3TOMY 3aKOHY, BeJIMUMHA ypOJKasi
3aBUCUT OT KOJMUYEeCTBa TOTO 3JIeMeHTa, KOTOpbI HAXOJWUTCS B [OUBe B OTHOCUTETbHOM
MUHHAMYMe. YBe/lndyeHHe CO/epKaHusl 3TOTO 37ieMeHTa B TOUBe 3a CUeT BHeCeHWs yAoOpeHuit
OyzieT MPUBOJUTL K BO3PACTAaHUIO YPOXKas 10 TeX TOp, TI0Ka B MUHUMYyMe He OKaXKeTCsI JPYTou
ysiemeHT. [lo3Ke OBIIO YCTAaHOB/IEHO HaIMuYHe Y pPACTeHUM KPUTUYECKUX TIepHUOJOB TI10
OTHOILLEHUIO K TOMY WIH UHOMY MUHepaJbHOMY 3JIeMeHTY, TO eCTh Teprojiax 0osiee BBICOKOM
YYBCTBUTE/NILHOCTH pAacTeHWM K HeJOCTaTKy 3TOr0 3jieMeHTa Ha OIpeJesieHHbIX JTarax
OHTOTreHe3a. DTO MMO3BOJISIET PEry/IMPOBaTh COOTHOIIIEHNE TIMTaTe/IbHbIX BEel[eCTB B 3aBUCHMOCTH
oT (a3bl pa3BUTHUS U YCIOBUM cpefbl. Tak, M3BeCTHO, UTO B OCEHHHUU Mepuoj [/isi O3UMBIX
KyJIbTYP He PeKOMEH/IyeTCsl BHOCUTh a30THbBIE YZAOOpeHHs, TaK Kak OHM YCUIMBAIOT POCTOBBIE
TIPOLIeCChl, CHW)KAasi yCTOMUMBOCTh pacTeHUW. B oceHHMII mepuof, HaJj0 TPOBOUTH MOAKOPMKH
dhochopom u Kanurem, a BeCHOW a30TOM.

C momotnpio y1o0peHnii MOXKHO PeryMpoBaTh He TOJIKO BETWUYMHY YpOXKasl, HO U €ro

KauecTBO. Tak, /711 TIO/Ty4YeHus 3epHa TIIIeHUIIbI C BEICOKUM Co/iepykKaHueM 0esika HaJilo BHOCUTD
a30THble yJ0OpeHUs, a [jisg TIOJMy4eHUs TIPOAYKTOB C BBICOKMM COZIep>KaHHEeM Kpaxmasia
(HarpuMep, 3epHa MHUBOBAPEHHOTO siUMEHsS WM KiIyOHU KapTodesisi) Heobxomaumbl dochop u
Kamii. BHekopHeBasi mnoakopMka ¢ochopom He3afonro o YOOpPKM yCUIMBaeT OTTOK
aCCUMUJISITOB W3 JIMCTbEB CaxapHOW CBeK/bl K KODHeI/IoZaM U TeM CaMbiM yBe/JWYMBaeT ee
CaxapuCTOCTh.
Cucrtema yznobpeHMI — 3TO Tporpamma TNpHUMeHeHHsi yAoOpeHUWl B ceBOOOOpOTe C yueTom
pacTeHUH-TIPeIIeCTBEHHUKOB, TVIOJJOPO/US TIOUBbI, KTMMaTHUECKUX YCJIOBUM, OMOIOrMUYeCcKuX
0co0eHHOCTEeM pacTeHWid, COCTaBa W CBOMCTB yAobOpenuii. Cucrema yznoOpeHuMil co3zaercs C
y4eToM KpPYroBOPOTa BeIeCTB M uX OamaHca B 3eMyefenvd. bamaHC MUTaTeNbHBIX BeIeCTB
YUUTBIBAET TIOCTYIJIEHHE WX B TOUBY C YZAOOPEHUSIMHM, CyMMapHbIM pacxo/i Ha (OpMUpPOBaHUE
ypO’KaeB U HeTpOJAYKTHBHbIE TMOTepu B rouBe. Heobxoaumoe yciioBue (QyHKIMOHUPOBAHUS
cucTeMbl yA0O6peHUii — 3TO TpefoTBpallleHre 3arpsi3HeHusT OKpY»Karolliell cpe/ibl BHOCUMBIMU B
TIOYBY XUMUYEeCKUMHU COeUHEeHUSIMHU.



6. YrieBo/bl pacTeHuil. XUMHUeCKOe CTPOeHHe, co/iep)KaHue U (PYHKIUM OTAe/TbHBIX
rpyIiL.

Eme B ApeBHMe BpeMeHa uesi0BeuUeCTBO MO3HAKOMWIOCH C YI/I€BOJAAMM U HAyuWJIOCh
WCIO/b30BaTh UX B CBOEM MOBCEAHEBHOM >KU3HU. XJIOMOK, JIeH, JpeBeCHHa, Kpaxmas, Me[,
TPOCTHUKOBBIM Caxap — 3TO BCEro JIMIIb HEKOTOPbIe M3 yIJIeBOJOB, ChIrPaBllre BaXKHYIO POJib B
pa3BUTHE I[UBUM3AIMM. YTJIEBOABI OTHOCATCS K UHMCIy Haubojiee pacrpoCTpPaHEHHBIX B
TIpUPO/Jie OpraHuYecKux coefHeHUN. OHU SB/SIOTCS HEOTheMJIEMbIMHU KOMITOHEHTaMU K/IeTOK
MOOBIX OPraHW3MOB, B TOM UHC/e OaKTepuid, paCTeHWM U >KUBOTHBIX. B pacTeHHsIX Ha [J0JI0
yryieBogoB ripuxogutcs 80 — 90 % cyxoil Macchl, y XKMBOTHBIX — OKOJI0 2 % Macchl Tena. Mx
CHMHTe3 W3 VYIVIEKUCIOr0 Tra3a W BOAbl OCYLIECTB/SIeTCS 3e/JIeHbIMA PacTeHUsIMA C
WCI0J/Ib30BaHWEM YHEPTUM COTHEUHOTo cBeTa (POTOCUHTE3).

Bce u3BecTHbIe yreBOZAbI MOXKHO TMOZIpa3Zie/UTh Ha [Be OOJIbIIHME TPYIIbI — MPOCThIE
YIJIeBOJBI U CJIOKHbIe  yryieBOAbl. OTAeNbHYHO TPYIIy COCTaB/SIOT  YI/I€BOACOAEp Kallye

CMeIllaHHble  TIO/IMMephbl,  HamnpuMep, [JIMKOMPOTEUHbl —  KOMIUIEKC  C  MOJIEKYJIOU
OenKa, TIMKOJIUTTH/IbI — KOMIUIEKC C JIUTTHU/IOM, U JIp.
[TpocThbie yTJIEBO/IbI (MOHOCaxapu/bl, W MOHO3bI) SIBJISIIOTCS

TIOJTUTHUAPOKCUKAPOOHW/ILHBIMU COeJUHEHUSIMH, He CITOCOOHBIMU TIPY TH/IPO/I3e 00pa30BbIBaTh
Gosiee pOCTHIe YI/IeBOAHbBIE MOJIEKY/Tbl. EC/iM MOHOCAaxXapH/bl CO/lepKaT abJeruiHy0 TPYIIY,
TO OHM OTHOCSTCS K K/IacCy ajabfo3 (albJerufoCiupToB), eCd KeTOHHYH — K K/lacCy KeTo3
(keTocvpToOB). B 3aBUCHMMOCTH OT uuc/a yriaepofHbIX aTOMOB B MOJeKyJje MOHOCaxapu/oB
pasnnuatoT Tpuo3sl (C3), TeTpo3sl (C4), neHto3sl (C5), rekcossl (C6) u T.1.

CnoxxHble yriaeBopbl (MOJMCaxapybl, WX TIOJM03bI) TPeCTaBJISIOT COO0M TO/MMepHI,
TIOCTPOEHHbIe U3 0CTAaTKOB MOHOCaxapuzioB. OHM MpU TUAPOJK3e 00pa3yIoT MPOCThIe YT/IeBO/IbI.
B 3aBUCMMOCTHA OT CTeleHW TMOJUMepU3al[ii HMX T[0/pa3fe/sioT Ha HU3KOMOJIEKYJIsSIPHbIe
(onmurocaxapupl, CTeleHb TIOJMMepHU3alMd KOTOPBIX, KaK TMpaBwio, MeHbine 10)
Y BBICOKOMOJIEKYJIsipHbIe. OJTUurocaxapuzibl — caxaporo/jo0Hbie yTieBOo/bl, PACTBOPHUMBIE B BOJe
U C/lafikue Ha BKyC. VX 10 criocoOHOCTH BOCCTaHABAWBaTh UOHBI MeTasinoB (Cu2+, Ag+) aensT
Ha BOCCTaHaB/IMBaIOL[1e U HeBOCCTaHaB/MBatolye. [Tomcaxapuibl B 3aBUCHMOCTH OT COCTaBa
MO>KHO TaKXe pa3fleuTh Ha /JBe TPYIIIbl: TOMOMOIMCaXapU/Ibl U TeTepPOIIorcaxapr/pbl.
'oMomonucaxapyuibl  TOCTPOEHbBI U3  MOHOCAXapUJHBIX OCTaTKOB OAHOrO THUMa, a
reTeporoarcaxapu/ibl — U3 OCTaTKOB Pa3HbIX MOHOCAXapH/IOB.

Buosornueckue (GyHKIMM TO/MCaXapyuJoB BecbMa pa3HOOOpa3sHBI: 3Hepeemuueckas,
CMpyKmypHas, ONopHasi, 3awWumuasl, 3anacarowasi, pe2y1ssmopHas (pyHKyuu.

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

JIunael TIpeACTaB/SIOT COOOM HEOAHOPOJHYIO TPYIIYy XUMHUYECKUX COeQMHEHWH,
HEpacTBOPUMBIX B BOJle, HO XOpOIIO PAacTBOPUMBIX B HEMOJSPHBIX OpPraHUUYeCKUX
pacTBopuTessiX: Xjaopodopme, 3¢wupe, aneroHe, OeH3one W Ap., T.e. OOLMM HX CBOWCTBOM
sBrsieTcst TUAPodoOHOCTL (THAPO — Boza, Gobusi — Gosi3Hb). M3-3a Gosblioro pasHooOpasust
JMTUZIOB [aTh OoJiee TOUHOe OTpeZiesieHHe UM HEeBO3MOJKHO. JIUTi/IbI B OOJIBIIMHCTBE CTyuaeB
SIBJISTIOTCSL  CTIOKHBIMH ~ 3MpaM{  >KUPHBIX KHUCJIOT Y Kakoro-mbo crnmpTa. Beigenstor
CleiyroLre KaacChl JIMMUA/OB: TPUALWIT/IMLIEPUHBI, WA JKUPBI, (OCHOTUITU/IBI, TTUKOIUTIUIBI,
CTepOHU/ibl, BOCKA, TEpIeHbl. Pa3/iuuyarOT [Be KaTerOpuu JIMMIWJOB — OMbBUISEMble |
HeoMbuIsieMble. K OMBIISIEMBIM OTHOCSTCSI BeIeCTBA, COJEprKalliye C/I0XKHOI(UPHYIO CBSI3b
(BoCKa, TpUALWITULIEPUHBI, Gochommnuasl U ap.). K HeOMbUISeMbIM OTHOCSTCS CTEPOU/IbI,
TepIIeHBI.



Ponb JIMITIUA0B B IIpoLecCax >XU3HeAeATe/IbHOCTU >KUBBIX OPraHM3MOB I-I];)(33B]>I‘-I<':II‘/JIHO

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

1.

CrpykrypHasi QyHKius. JIMIUAbI SBASIOTCS KOMIIOHEHTaMH BcCeX OHOI0rnyecKux
MeMOpaH, [0/l IMMUJ0OB B COCTaBe MeMOpaHbl MOXKeT U3MeHAThCs oT 48 mo 80%. Ot
KOJINUeCTBEHHOTO M KaueCTBEHHOI'O COCTaBa JIMITH/IOB, BXOASIINX B COCTaB MeMOpaHbI,
3aBUCSAT CBOHCTBAa W Ouosiornueckre (yHKIUHM CaMOi MeMOpaHbl U BXOJSIIUX B ee
COCTaB UHTETPa/IbHBIX Oe/IKOB.

OHepreruyeckass (yHknus. XoTd B KauecTBeé WCTOUHHMKA 5SHEPrMM B OCHOBHOM
WCTIONB3YIOTCS YTTIeBOABI, JIUTIH/IBI SIB/ISIIOTCSL O0see SHeproeMKuUMHU. [1pu okucieHnu 1t
JIMTTU/IOB BBIZIEISIETCST TIOUTH B JBa pasa Oombine sHepruu (38,9 k/K/T), ueMm mpu
OKUCJIeHNY yraeBofoB. 1o 3Tol npuurHe mUnu/pl (B OCHOBHOM, >KUPbI) NIPeCTaB/ISIOT
coboii 6osiee KOMITaKTHYIO (hOpMy XpaHeHHsI 3aracoB, U3 KOTOPBIX IPU HE0OXOJUMOCTH
MO>KHO MO/TyYMTh 3HAUNUTe/IbHOE KOJIMYECTBO SHEPIUH.

Ncrounuk Bojbl. [Ipy OKUC/IEHUM >KUPOB TIOMHUMO OCBOOOXKIEHUSI OOJIbILIOro
KOJTMUeCcTBa 3Hepruu obpasyercst MHOTO Bogpl (1,1 T Bozibl Ha 1 T >kupa).

3amurHaa  ¢QyHkuus. O6magas  TerJIOW30JIALMOHHBIMKA ~ CBOMCTBaMH,  >KUPOBast
MpOKJ/IaJKa MOXXeT MpeJoXpaHsATh OpPraHM3M OT TeMIlepaTypHbIX Bo3zelcTBUil. Kpome
TOr0, MSTKUM C/AOW >KMApa 3aljuillaeT OT MexXaHWYeCKUX MoBpexzJeHu. Bocka,
TIOKPBIBAIOIIMe JIUCThSI M CTeO/IM pacTeHWH, MpeJoTBpallaloT U3/TUILHIOK MTOTEPIO BJlary,
a Tak)Ke 3all[UILAIOT PACTeHHs OT MPOHUKHOBEHUS BUPYCOB U OaKTepHid.

PerynsitopHasa ¢yHknusa. MHOrve coeJuHeHHUsl, OTHOCAIIMeCS K JUMUJAM, SIBJSFOTCS
peryasiTopaMd  pas3/IMuHbIX  MporeccoB. K  Takum  coefyHeHHWeM  OTHOCSITCS
JKAPOPaCTBOPUMbIE BUTAMHUHBI, CTEPOU/JHbIE TOPMOHBI.

OIIK-5.Cnoco6eH K y4acTHIO B MPOBe/IeHHH YKCIIEPUMEHTA/IbHbIX UCC/IEJ0BAHUN B

npogecCHOHA/TLHOH JIeiITe/TbHOCTH

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

3amuTHOE BeliecTBO, HAKAI/TUBAKOIIeecsi BO BpeMs 3aCyXH pacTeHHH

JKUPBI
BUTaMUHBI
+1IpOo/IH
METUOHUH

Mopo030CTOHKOCTB - 3T0

CIOCOOHOCTh MEPEHOCUTb HU3KHE TI0JIOXKUTETbHBIE TEMIIEPATYPhI
+CIrocobHOCTh TePeHOCUTh HU3KKe OTpHIiaTe/IbHbIe TeMIIepaTyphbl
CTIIOCOOHOCTH MEPEHOCUTSD IeHCTBHE Jie[ITHOU KOPKU
CMOCOOHOCTE MEePEeHOCUTD 3aMOPO3KH

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

+peTapjaHThbI
nedomaHTbI
LUTOKUHWHBI

repOUI/IBI



3aoaHusn OMKpbIMO20 muna:

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

BHU/BI

PacturenbHass [AMAarHOCTMKA BK/IIOUAeT BU3YaIbHYHD U XUMHUYECKYH (TKaHEBYH U
JTUCTOBYI0). Bu3yanbHasi JUarHoCTHKa — ompeziesieHre 00eCreueHHOCTH PAaCTeHUH T10 BHEITHUM
npu3HakaMm. I[Ipy HecOalaHCHPOBAaHHOM TWUTAaHWUM WM [IJIMTEJIbBHOM HeNOCTaTKe Jio0boro
MTUTATe/ILHOTO 37IeMeHTa XO0J MeTa0o/MUecKuX TIPOI[eCCOB B TKAaHSIX pacTeHWs TITyOOKO
HapylaeTcs. JTO CKas3blBaeTCsi Ha HWHTEHCHMBHOCTM pOCTa W Pa3BUTHUS, COIPOBOXKAAETCS
MOpP(0/IOTUUeCKUMH W aHATOMMYEeCKUMH HW3MeHeHUsSIMU C XapaKTepHbIMM BHEIIHUMU
MPOSIBJIEHUSIMA HA JIMCTbSIX W APYTMX OpraHax, a y MJIOJOBBIX M SITOJHBIX KyJbTyp — M Ha
reHepaTUBHBIX OpraHax (M1o4ax).

[na Gosilee TOYHOTO OIpe/ie/ieHUsT 00eCTIeUeHHOCTU pacTeHUM 3/IeMeHTaMH TTUTaHUs
TPUMEHSIOTCS TKaHeBasi W JIMCTOBAasi AMArHOCTUKU. TKaHeBasi OCHOBaHAa Ha OMpeje/eHur
HeopraHuueckux (opM coeUHEHUM 3/IeMeHTOB MHUTAHUS B COKe WM BBITSDKKE M3 TKaHel
pacTeHui. JIMCTOBasi [UAarHOCTUKA BKJ/IFOYAeT OIpejie/ieHHe BajlOBOTO COJeP)KaHUs 3/IeMeHTOB
MUATaHWS B pa3/IMUHBIX OpraHax pacTeHWM. Ha OCHOBaHMM MHOTOUYMC/IEHHBIX T10JIEBBIX
VCC/IeJOBaHUM yCTaHOBJ/IEHbI ONTUMaJIbHbIEe YDOBHU BajlOBOTO COZEPKaHUs 37IeMEeHTOB MUTaHUs
B OTJeJIbHbIX OpraHaxX pacTeHus, KOTOpble obOecrieurBaroT (HOPMHUPOBaHUE BLICOKHUX YPO’KaeB
XOpOIIero KauecTsa.

2. Tloneranue pacreHuii. [IpyUUHBI MO/IEraHMs.

3HauuTeNMbHBIM yIepd ypO’KallHOCTH CeTbCKOXO3SIMCTBEHHBIX W OCOOEHHO 3€PHOBBIX
KYy/JbTYP HaHOCHUT Ti0ojieraHue. B oT/enbHbIe ro/[bl CyMMapHbie TTIOTepH 3epHa COCTaBJISIOT OKOJIO
25-30%.

[Tosneranve y pacTeHW BO3HMKAeT TPU HApYIIeHWW COOTHOLLIEHUS MEXy Maccoi
Ha/I3eMHOM YaCTH PACTeHMsI U TTPOUYHOCTBIO HI)KHEH YacTH CTe0is, BbI3BAHHOTO HEJJOCTaTOUHbLIM
yTOJIIeHWeM COJIOMHUHBI U C1abbIM Pa3BUTHEM B HEll MeXaHUUYEeCKUX 3/IEMEHTOB.

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

3acyujeHHble noceebl. TIpu 3aryijeHHbIX TMOCeBaxX TMPOMCXOJUT BBITATHBaHWe CTeOsis U
HeJl0pa3BUTHE MeXaHUYeCKUX TKaHeu.

H36bimouHoe 8HeceHue a30MHbIX yOOoOpeHull U upe3mepHblli noaus. B TakMX yC/IOBHUSIX
pacTeHUs] CUJIbHO KYCTSTCSA U Pa3BUBAIOT OOJBIIYIO JIMCTOBYIO MOBEPXHOCTh. DTO MPUBOAUT K
B3aMIMHOMY 3aTeHeHHUIO, a, CJ/iefloBaTe/lbHO, U K CHI)KeHHUI0 (DOTOCHHTe3a. Y MeHbllleHe Koiye-
CTBa yT/IeBOZIOB TOPMO3UT 0Opa3oBaHie MeXaHUUeCKUX 3JIeMeHTOB B paCTeHHUHU.

CuibHblill 8emep ¢ 00x%#cO0eM. YBIaKHSSI U YTSDKEssT KOJIOC, CUIbHBIA BeTep C [JOXKIeM
BbI3bIBaeT I0JieraHue pacTeHUi.

3. Uro Takoe AspoBHU3aLiis PacTeHHl.

Y psifia pacTeHMM Iepexoj K 3Tamy 3pejioCTH MPOMCXOAUT JIMILb TOC/Ie BO3[elCTBUS
TIOHV)KeHHBIX TeMriepaTyp - sipoBu3aluu. K TakMM pacTeHHsIM OTHOCSITCSI 03UMble, [IBY/IeTHUKA
U ABypyuku. OOIMM [ii8 9TUX pacTeHUM SBIseTCs TO, UYTO KX OHTOreHe3 CBsi3aH C
1epe3uMOBKOM.

B ecTtecTBeHHBIX yCQI10BUAX TIPU OCEHHEM I10CeBe€ O3MMbIe€ pACTEHHA (pO)KB, MIIIeHuIIa,
H‘JMEHB) noaBeprar0TCd AJINTE/IBHOMY BJ/IMAHWIO IIOHW)KEHHBIX TeMIlepaTyp, II0C/e Yero



HOPMa/IbHO BBIKOJIALIMBAIOTCS. VIMEHHO 3Ta 0COOEHHOCTh O3MMBIX IO3BOJISIET UM TePeHOCUTb
3uMHHe ycnoBud. Okasanoch, YTO eC/Id TOJBEPrHyTh [eMCTBUIO IOHM)KEHHOM TeMIlepaTypbl
HaK/IIOHYBLIMECS CeMeHa, OHU IepexOofsaT K BbIKOJALIMBAHWIO W IIPU BeCeHHeM II0CeBe.
[IByneTHHe pacTeHWs, HarpuMep KarlyCcTa, IIPOXOJAT SIPOBM3ALMI0 TOJBKO IPU HaaIu4uu
JIUCTBEB.

4. KinetouHsble 0CHOBBI pocTa. Pa3bl pocTa KJIeToK.

Poct - 9T0 mporecc HOBOOOpa30BaHWUs 37eMEHTOB CTPYKTYpbl opraHu3ma. Ilof
jJIeMeHTaMi  CTPYKTypbl HeoOXOJWMO TIOHMMAaTb OpraHbl, K/IeTKH, OpraHes/ulbl KJIeTOK,
MaKpOMOJieKy/ibl. OOBIYHO POCT COTIPOBOJK/AAETCsI YBeTMUeHHEM MacChl M Pa3MePOB pacTeHMsI.

B oT/inune OT KMBOTHBIX OPraHM3MOB pacTeHHUsl PACTyT B TeUeHHe BCeil CBOEHl >KW3HH,
oOpa3yst HOBbIe K/JIeTKW, TKaHW W OpraHbl, MPHUeM pacTylLjfe 30HbI HAaxXOJAATCS Ha KOHI[e
KaX/[0r0 CTe0/1s1 U KOPHSI PaCTeHHUs.

OcHoBo¥ pocTa OT/le/IbHbIX TKaHel, OpraHoOB M BCEro pacTeHUs SIBJISIeTCS JieJieHue U poCT
MepHUCTeMaTHUeCKUX K/IeTOK. PoCT K/ieTok mpoucxoaut B Tpu (as3bl: 3MOpUOHABHAS,
pacTsbkeHus U AuddepeHLAaLIAN.

5. Uro Takoe peyrwm3sanusa. Kak mnposBiserca gepuny 3THUX 3/IeMeHTOB Ha
pacTeHHH.

PeyTunusanmsa - T[OBTODHOe  MCIOJIb30BaHMe 31emeHTOB. IIpu  Hejocratke
pPeyTHIN3HUPYEeMbIX 37IeMEeHTOB OHM OTTEKAlOT M3 paHee 00pa30BaBIIMXCS YacTel pacTeHUs B
Mosiozible, hopMmupytolrecs: opranbl. K peytunusupyemsiM 3nemenTam otHocsTes N, K, P, Mg.
[TosTOMY MX HEIOCTaTOK TIpeXX/ie U sipue MPOSIB/ISeTCS HA HUKHUX, 3aKOHUMBILINX POCT JINCTHSIX.

Hepocratok ocrtanbHbix 371emeHToB (Ca, S, Fe u Bcex MHMKpO3/IeMEHTOB),
HEPeyTUIU3UPYEMbIX WIH C/1a00 PeyTUTM3UPYEMBIX, OTPaXKAeTCsl Ha CAMbIX MOJIOZBIX PaCTYIUX
YyacTsX pacTeHus.

Monogple nUCTbSI 3HAUMTENBHO >KenTee, yeM cTapble. OKpacka MOJIOJbIX JIUCTbEB
HallOMUHaeT OKPAacKy JIMCTbeB C [lePeBbeB, CTPAJAIOIIMX OT HejocTaTKa a3ora. IIpu Oonee
OCTpPOI HeJJOCTaTOYHOCTH OKPAcCKa CTaphiX JUCThEB ObIBaeT OsiefiHee, ueM MOKa3aHO Ha PUCYHKe,
Ha MHOTMX U3 HUX CpeJHSs XKU/IKa JKeJlTeerT.

Hepocratok ocrtanbHbix 31emMeHTOB (Ca, S, Fe u Bcex MHKpO3/IeMEHTOB),
HEepPeYTUTM3UPYEMBIX WK C/1a00 PeyTUIM3UPYEMbIX, OTPAXKAeTCsl HAa CAMBIX MOJIOZBIX PACTYL[UX
yacTax pacteHus. Tak, odeHb O/M3KMe MO BHEITHEMY BU/y XJIOPO3bI MPH HeJOCTaTKe a30Ta
TIPOSIB/ISIIOTCSL HAa JIMCThSIX HWD)KHETO sIpyca, a TpY HeJOCTaTKe Xeje3a - B BepxHeM Ooiee
MoJjiofioM sipyce. [ToOypeHre ¥ OTMHpaHHe TKaHel 1O KpasM JiicTa (KpaeBOW OKOT) TIpU He-
JoCTaTKe Kanust HaO/mojaeTcst cCHavyasia Ha Oosiee CTapbIxX JIMCTHSIX, a TIPU HeJOCTaTKe KasbLvs -
Ha MOJIO/IbIX.

6. Ha3soBuTe nyTH NOCTyI/ICHUA BOABI B pacTeHre. KopHeBoe faB/ieHue.

Boga noctymaer B pacTeHue U3 NTOUBEHHOI'O PacTBOpa yepe3 KOPHeBYHO CUCTeMY, KOTopas
vMeeT OueHb OObIMe pa3Mepbl U 00J1aflaeT UCKIIOUUTENTbHON CIIOCOOHOCTBIO K BETBJIEHHIO.
OO61asi TOBepXHOCTh KOPHEH B COTHU Pa3 MPeBOCXOAUT TIOBEPXHOCTh HAJ3€MHOUW CHUCTEMBI. Y
B3pPOC/IbIX TJIOJIOBBIX [lePeBbeB IPOTSPKEHHOCTh KOPHEBOW CHUCTeMbl U3MepsieTCsl [ecsITKaMu
KWJIOMETPOB, TIpUUeM MPUMEPHO T0JIOBMHA ee Mpe/iCTaB/ieHa COCYLMMHU KOPHSIMU [I/IMHOM J10 5
MM. [I10THOCTP KOpHEM B MaxOTHOM C/I0€ COCTaB/sieT Y pasHbIX CelbCKOXO035MCTBEHHBIX
KybTyp oT 0,3 10 5 cM Ha 1 cM 1ouBBIL



INornoieHHast BoJja TiepeJJBUraeTcCsi 1o PaJiMyCy KOPHsI OT KOPHEBBIX BOJIOCKOB /IO COCY/I0B
LIEHTPA/IbHOTO LIWIMH/PA U 3aTeM MOJAHUMAaeTCs B Hafi3eMHble opraHbl. Cusia, ¢ KOTOPOW KOpeHb
HarHeTaeT BOJy, Ha3bIBaeTCsl KOPHEBbIM Oa8/1eHUEM.

[pyruMm TmiposiBlieHHeM KODHEBOTO [iaB/ieHUsl SIBSIeTCS 2ymmayusl, T. €. BbleneHue
KareJbHOXKUJKON Bard JUCTbSIMU B YCJIOBUSIX 3aTPYAHEHHOrO ucrapeHus. Harmpumep, B
paHHHe yTPeHHHWe uachl MPU BLICOKOW BIa)KHOCTH BO3ZyXa XOPOLIO TYTTHUPYIOT 3eMJISTHUKaA,
po3a, kapTodenb, 37aKOBble KYJIbTYpbl. Karesbkyu TyTTalMOHHOW >KUAKOCTH He CITyTaellb C
POCOIA, TIOTOMY UTO OHU HaXOJSTCS B OMpe/ie/IeHHbIX MeCTaX BbIX0/ja IH/IaTO/0B.

KopHeBoe [aBneHre urpaeT BaKHYIO pPOJib B MOJHSTUM BOABI M0 PAaCTEHUIO BECHOH [0
pacIlyCcKaHusl JTMCTheB, a TakKe B HOUHbIE Uachl, KOT/lA JUKBUJUDPYETCS BOJHBIN [edULInT,
CO3/AI0LMICS B TeUeHHE JHSI.

KopHeBoe faBneHre Ha3bIBAlOT HUMCHUM KOHYe8blM Ogueamesnem 800H020 mokd. OueHb
BaO)KHO MMeTh B BHJY, UTO €ro [iesiTeJlbHOCTh OCYILeCTB/SIETCS C 3aTpaTod HEPruM [bIXaHUs
KOpHel U CBsi3aHa C (POTOCHHTE30M, IMOCTABJISIOIIMM YI/IeBO/IbI B KauecTBe JbIXaTeJbHbIX Cy0-
CTpaToB, M TPaHCIMHUpaluell (BepXHUW JBUraTe/ib BOJHOTO TOKA). DTy B3aUMOCBS3b IPOLIECCOB
YKU3He1esTeIbHOCTH MOXKHO TIPe/ICTAaBUTD CJIeAYIOIIed CXeMOM.

7. Pa3mepsbl U 3HaYeHUE TPAHCMIUPALIUM.

B ocHoBe TpaHCMpaLUY JIeXKUT (PU3HOIOTHUECKH MPOLeCC UCTapeHusl, POUCXOASIINI
B pe3yJ/ibTaTe KOHTAaKTOB Ha3eMHbIX OPraHOB PacTeHHs C He HAChILLIeHHOUW BOZ0M aTMOC(hepoil.

[MpucaceiBaroljasi cuia TpPaHCIUPALMUA SIBJISIETCS 8EPXHUM KOHUEe8bIM Ogu2amesnem
800H020 MOKA, 00eCcreunBarIMM TPAHCIIOPT BOZBI M PAaCTBOPEHHBIX B HeMl MUHEPaIbHBIX U
OpraHWYeCKUX BeIeCTB. BepxHWl [BUrartesib sBASETCA 0oJjiee MOIINHBIM, YeM KOpPHEBOe
JlaBjieHre, U MCI0JIb3yeT [apoBYIO [Jil pacTeHusi SHeprut0 - sHepruto CosHLIA. DTUM OH
BBITOZIHO OT/IMUAeTCsl OT KOPHEBOTO [laB/eHUs], UCTIO/b3YIOIero SHeprui0 JbIXaHUsl paCTeHUM.
KoHIIeBble BUTATE/M B3aMOCBSI3aHbI U 00€CTIeurBalOT HeMpephIBHbIM BOCXOMSAIIMMA TOK BO/bI
T10 COCy/laM KCHJIeMbl K UCTapstOIIUM ITOBEPXHOCTSIM KJ/IeTOK JIUCTa.

3HaueHWe TpPaHCMUpPALMK 3aK/I4aeTcs U B TOM, UTO MCIapeHue BOJbl TOHM)KaeT
TeMriepaTypy JIMCTa W 3allulllaeT ero OT T[eperpeBa. 3a CueT TpPaHCIUPALMK CO3/aeTcs
HEKOTOpasi HeJIOHACHIIIIEHHOCTh KJIETOK BOJOM, UTO 0OecrieurBaeT ONTHMAabHbIe YCIOBUS ISt
TIPOLIECCOB JKU3He/IesATeIbHOCTH, T/I0ZIOHOLLIEHNsI U CO3PeBaHusI TUI0/I0B.

OpHoli W3 BaKHEUIIMX XapaKTePUCTUK TIpoIiecca  sIBJ/ISIETCS  UHMEHCUBHOCMb
mpaHcnupayuu - KOJIMYeCTBO BOZbl, UCTIapsieMOe pacTeHUeM C e[MHULIbI INCTOBOM TTOBEPXHOCTH
B eUHUI]Y BpeMeHH. [/ celbCKOX03SIMCTBEHHBIX pacTeHU YyMepeHHOM 30Hbl MHTEeHCUBHOCTh
TpaHCIMpaLy coctassieT qaeM 150-2500 mr/(am2-u), Houbto - 10-200 Mr/(gm?-u).

4 TIOPAZIOK ITPOBEJTEHIA IIOBTOPHOM
IMPOMEXYTOYHOM ATTECTAIITUU

dopma MpoMe)KyTOUHOM aTTeCTalyy 10 AUCLIUIIMHE 3aueT U SK3aMeH

[ToBTOpHAasi MpOMe)XKyTOUHast aTTecTalys 10 JUCLIUIIIMHE TIPOBOJUTCS C UCII0/Ib30BaHUEM
3a/laHUM 1 OLleHKU CpOpPMHPOBAHHOCTH KOMITeTeHLIMM Ha 6a30BOM YpPOBHeE IO BCeM MOJYJISIM,
BXOZSAIIMM B CTPYKTYPY [AWCOMIUIAHBI 3a CEMeCTp, TI0 HWTOTraM KOTOPOTO CTYZEeHT HMeeT
aKaZleMHU4eCcKylo 3a/l0/DKeHHOCTh B (pOpMe KOMITbIOTePHOT0 TeCTUPOBAHUS.
Ta6ma 4 — Kpurepum orjeHKH cOpMHUPOBAHHOCTH KOMIIETeHI{HI



Kog v HaiMeHOBaHUe WHAUKATOpa
JNOCTHKeHUsT KOMITeTeHI[UU
(4acTy KOMIeTeHI1K)

KpuTepuu otieHrBaHus COOPMUPOBAHHOCTH
KOMIEeTeHLUM (4aCTH KOMITeTEHLIUN)

Ha 6a30BOM ypOBHe

COOTBETCTBYET OLIEHKE «y/[0BJIETBOPUTEILHO»
50-64% ot MakcuMaIbHOro basia

OIIK-1.CriocobeH peliiaTh TUITOBBIE 33/1aUM
rpodecCHOHa/bHOM /leATeTbHOCTH Ha OCHOBE
3HaHUM OCHOBHBIX 3aKOHOB MaTeMaTHUYeCKHUX,
eCTeCTBeHHOHAyUHbIX U
o6r1ernpoheccHoHaTbHBIX JUCLIATIIMH C
rpUMeHeHreM MH(GOPMaLOHHO-
KOMMYHMKaI[MOHHBIX TEXHOJIOTU;
OIIK-5.CriocobeH K yuacTHIO B TIPOBeZIeHUH
3KCIepUMeHTa/IbHbIX UCC/IeJ0BaHUM B
rpodecCroHa/bHOM /leATeTbHOCTH

N -1. Vicrionb3yeT Kaccuueckue v
COBpeMeHHbIe MeTO/bl UCC/Ie[JOBaHus B
arpOHOMUU — MMPOBOJAUT OLI€HKY
DU3MOIOrNYeCKOro COCTOSIHUSI PACTeHU

['0TOB K KOOTIepaliu C KoJiJleraMu; He COBCeM
TBEP/I0 B/Ia/IeeT MaTepyaioM, TPU OTBETaxX
JIOTTyCKaeT MaJIoCyIieCTBeHHbIe TIOTPEeLTHOCTH
B aHa/M3e pe3y/bTaToB, HETOUHYIO
apryMeHTal{I0 TIPUMeHeHHsT 3aKOHOB
eCTeCTBeHHOHAYYHbIX JAUCLIUTIIHH.

OIIK-5.

N[-2 ITox pyKOBOACTBOM CIleljiaavcTa
Oosiee BHICOKOM KBanU(UKAL[UU YUaCTBYeT B
TIPOBe/IeHNH SKCIIePUMEeHTa/TbHBIX
WccieloBaHUM B 00/1aCTH arpOHOMUM

[Tpu rpoBeIeHNH KCTIepUMEeHTaTbHBIX
HCCIIeIOBaHUM 110/ PYKOBOZCTBOM
crieriaivcTa 6osiee BEICOKOM KBaTU(HUKALIAN
JIOTTyCKaeT OIMOKU

OIIK-5.

N-1 Ncrionb3yeT Knaccuyeckue v
COBpPEMEeHHbIe MeTO/Ibl UCC/Ie/IOBaHUS B
arpoOHOMUU

CriocobeH MpUMEeHSTh K/laCCUUeCKre v
COBpPeMeHHbIe MeTO/bl UCC/Ie[JOBaHusI C
HapylleHueM MeTO/IUKHU
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