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@DoH/| OLIEHOYHBIX CPe/ICTB MpeJHa3HaueH /1Jisi KOHTPOJIsl 3HaHWM, YMEHU U YPOBHS

NpUOOpeTeHHbIX KOMITETEHLIUM CTY/IeHTOB HarpaB/ieHus 1oArotoBku 35.03.04

AFPOHOMI/IH 10 AUCLUITIMHE ®u3noorus U OMoXUMus paCTEHI/Iﬁ

CocTaBuUTesb

I'On ma BanepbeBHa MoanuncaHo uMPpPoBOI MOANUCHIO:
10

nua BanepbesHa CMupHOBa
CMI/IpHOBa [lata: 2025.04.07 09:01:28 +03'00'

®oH/ OIIEHOYHBIX CPeJICTB 00CY)K/IeH Ha 3ace/laHuu KadeApbl arpOXUMHH, OHUO/IOTHH U

3amuThl pacteHui Npotokos Ne 8 ot 07 anpens 2025 roza

3aBefyto1uii Kadeapoii arpoxXuMuu,
O1OJIOTYHY U 3alUTHI

CornacoBaHo:

[IpencenaTenb MeTOAUUECKOW KOMUCCUA
dakynbTeTa arpobusHeca

ripotokost Ned ot 08 ampesisg 2025 roga

Bukropusa "
MoanuncaHo unpoBoit NoANNCHIO:
BMKTOpOBHa BukTopusa BuktoposHa CMrpHoBa
[ara: 2025.05.07 21:04:16 +03'00'
CmunpHoBa

. Mopnncaxo uudposoi
Anekcen HUKONaeBNY nognuncsio: Anexceit Hukonaesuy

COpOKVIH CopokuH
[lata: 2025.06.10 18:26:49 +03'00'




ITacmopt

(oH/1a OLIEHOUHBIX CPEACTB

Haripas/ieHue 1oArotosku: 35.03.04.-ArpoHomus
HOucrtpnmza: Pusnonorust i OMOXVMUS pacTeHUH

HavmMeHOBaHMe OLIeHOUYHBIX CPe/ICTB

No KonTtponmvpyewmeie KonTtponvpyemsie TIpyrye OLeHOUHbIe CPe/ICTBa
i JUJAKTUUeCcKre eZJMHULIbI  KOMITeTeHuu (Wn TecTsl,
WX YaCTH) KOJI-BO
saamit BUJ] KOJI-BOU
3a/laHui
KreTka - Kak CTPYKTYpHasi 3ammra 10
1 hyHKIIMOHAIbHAs OIIK-1 nabopaTopHBIX
1 |egyvHULIa PACTUTEIBHOTO 20 paboT
opraHusma. KoJsiokBuym. 12
TectupoBaHue
POTOCHHTE3 — KaK OCHOBA 3ammra 10
) [MPOYKIMOHHOTO OIIK-5 20 71ab0paTOPHBIX
rpoiiecca. pabor.
TectupoBaHue.
bIXaHWe pPaCTeHUM. 3aiyra 8
OLIK-S 71ab0paTOPHBIX
3 20 pabor.
TectrupoBanue.
Konnoksuym 10
BonaHbIili 0O0MeH y 3armra 5
pactenuu. [lornouexHve nabopaToOpHBIX
BOIbl PACTEHUEM. pabor.
TpaHcrniMpanus u eé OTTK-5 Perrenvie 3azau. 12
4  |pery/vpoBaHuUe. 20 TectupoBaHue.
O PeKkTUBHOCTD Kos10kBuym
MICI10/1b30BaHHsI BOZbI
Ce/IbCKOX 0351 CTBEHHBIMU
KY/IbTYPaMH.
KopHeBoe niraHve 3aiura 7
[DacTeHU. nabopaTopHbIX
c OIIK-5 50 pabor,
KowmrmsroTepHoe
TeCTUpOBaHUe. 8
Komnoksuym 15
PocT u pasButHe OIIK -1 3aiura 10
6 |pacreHui. Poct u ero OIIK-5 20 nabopaTopHBIX
[peryssus. pabor.




Pemmenune 3amau 2

Pa3BUTHe pacTeHUN U NHavBY/.3aiaHIE.

(bopMHpOBaHKME YPOyKas. OIK -1 2
7 OIIK-5 20

A panrauus u TectupoBaHue

VCTOWYHBOCTb. OIlK-1 CemuHap 30
8 |DPusuonornyeckue OIIK-5 50

OCHOBBI (HOPMHUDPOBAHUS

oXxKast
Bcero: 210 155

1 OILIEHOYHBLIE MATEPHAJIbI, HEOBXOJUMBIE JIAOIEHKN 3HAHUNA,

YMEHUH W HABBIKOB [EATE/JIBHOCTUB TIIPOIIECCE OCBOEHUSA
JUCHOUITVINHBI
Mopynb 1.KneTka - Kak CTPYKTYpPHas U QYHKIIMOHaIbHAs eAMHULA PACTUTE/ILHOTO
opraHu3sma.
Tab6yma 1 — opmMupyembie KOMIETEHIUH
Kog n HaumeHOBaHMe Kog v HauMeHOBaHMe UHAUKATOPa O11eHOYHEBIE
KOMIIeTeHLIU! JNOCTW)KeHUs] KOMITeTeHLMH Marepuarsbl U
(4acT KOMMeTeHLUN) cpeJcTBa
OIIK-1. Criocoben  pemath | M/-1 [IpoBOgUTIMATHOCTUKY 3awumra
TUIIOBbIE 3alaud | TIOBPEX/eHUsI PaCTUTE/TbHOM TKaHHW |  1abopaTOPHBIX
ripodeccoHaNbHOM JesiTeTbHOCTH | TI0 YBeJIMUEHUIO ee paboTt
Ha OCHOBe 3HaHUM OCHOBHBIX | IPOHHWLIAEMOCTH. Omnpepensier | TectupoBaHue.
3aKOHOB MaTeMaTHUeCKuX, | XKU3HecrocobHocts  cemssH 110 | KostokBuym.
eCTeCTBeHHOHAayYHbIX Y | OKpallMBaHUIO LJUTOI/Ia3Mbl.
ob1iernpodeccoHambHBIX
JUCLMIUVINH C  TpUMeHeHueM
VMH(OPMaLMOHHO-
KOMMYHHUKAaI[OHHBIX TeXHOJIOTUM;
Mopayab 2.D0TOCHHTE3 — KaK OCHOBA NPOAYKLIMOHHOIO IpoLiecca
Tabymma 2 — DopmMupyembie KOMIETEHI[UH
N-1.13yuaet XVMHUYecKue | 3aiura
CBOICTBA MUIMEHTOB JIUCTa nabopaTopHBIX
[IpoBoAUT KOJIMUECTBEHHOE pabor
OIIK-5.CriocobeH K yuacTHiO B
orpeiesieHue Xa0podusia u KowmrmbrorepHoe
MpPOBeJIeHNH SKCIepUMeHTa/IbHbIX
. KapOTHHA B TKaHX TeCTUpOBaHue
WCC/IelOBaHUM B .
. CeIbCKOXO035IMCTBEHHBIX U
ripoeccroHaNbHOM
JleKOPaTUBHBIX KYJIbTYP
JlesATe/IbHOCTU
N 1-2.0mnpepessseT UHTEHCUBHOCTb | 3alura
Y IPOAYKTHBHOCThL (POTOCUHTE3a nabopaTOpHBIX
Pa3/InYHbIX pabor
Ce/IbCKOXO3SIMCTBEHHBIX KY/bTYP. Konnokeuym




[IpoBOAUT KOHTPOJIB 3a
(hopMupoBaHUeM ypoxKas.

Mopayns 3. [pixaHue pacTeHUHU.

Tabmuna 3 — ®opmMupyeMble KOMIETEHIIUN

NI-1. Vicnonb3yeT Kj1acCuyeckue u | 3alura
COBpeMeHHbIe MeTO/ bl nabopaTopHbIX
VICCJIeJOBaHMS B arPOHOMMUU. pabot
OIIK-5.CriocobeH K yJacTuio B OrnpeziesisieT UHTEHCUBHOCTD TectupoBaHue
TpPOBe/IeHNH SKCTIepUMEeHTa/IbHBIX | IbIXaHHWS B TKAHSX pa3/IM4HbIX
VCC/IeJOBaHUM B CeJIbCKOXO35IMCTBEHHBIX KY/IbTYP U
rpodeccroHaIbHOM JbIXaTeIbHbIMKO3((ULIEHTB
JlesiTe/IbHOCTH TKaHsX NIPOPACTarOLUX CeMsIH
NJ-2. OuenuBaet - porocuHTes u | Kommoksuym.
[bIXaHue, Kak OCHOBA
MPOAYKLIMOHHOT O MpoLiecca.
Mopysb 4.BoaHblii 00MeH y pacteHuid. [TornomeHe BoAbl pacTeHUEM.
Tabyma 4 — DopmMupyembie KOMIETEHIUH
NA-1. Ilox pyKoBOLCTBOM 3auura
crieriacta 6osee BBICOKOM nabopaTopHbIX
KBa/IM(UKALIMM y4acTBYeT B pabor.
TIPOBEJIeHUH 3KCIepUMeHTaIbHbIX | TecTupoBaHue

OIIK-5.Crioco0eH K yJacTuio B
MIPOBe/IeHNH SKCIIePUMEeHTa/TbHBIX
HCCJIeIOBaHUH B
rpodeccroHabHOM
JesITeTbHOCTH

WCC/IeJOBaHU B 00/1aCTH
arpoHomuu - Oripefiensiet
VHTEHCUBHOCTb TPAHCIMPALIUU U
OTHOCUTEJIbHYIO0 TPaHCIUPALMIO C
TOMOLLIbI0 TEXHUUECKUX BECOB.

N/I-2.-O1ieHuBaeT BOHBIN 00MeH

Pentenue 3anau

pacTeHuH. Konnoksuym
Mopyas 5.KopHeBoe nuTaHye pacTeHuM.
Ta6smma 5 — DopmMupyembie KOMIETEHI[UH
N[-1- Acrnione3yeT Knaccuueckve U | 3aljura
COBpeMeHHbIe MeTOAbI | 1abopaTOPHBIX
OIIK-5.Crioco6eH K yuacTHIO B WCC/IeIOBaHUST B arpoOHOMHUM - | paboT
MPOBe/IeHUH JKCIIepUMeHTalbHbIX | OCBauBaeT MeTOJ, MCKYCCTBeHHbIX | KommbroTepHoe
WCC/Ie[JOBaHUM B KYJbTYP. TeCTUpOBaHue
ripoeccroHaNbHOM
J1esITe/IbHOCTH N-2. Onpepensier 30/bHbIE 3awumra
371eMeHTbI paCTeHUM U TIPOBOJUT nabopaTOpHBIX
BU3Ya/IbHYIO JUarHOCTUKY pabor.
TIPU3HAKOB T'OJI0Z,aHUS paCTeHUM. Kosnoksuym




Mopayas 6. PocT 1 pasButre pacteHui. PocT 1 ero perynanus.

Tabuna 6 — dopmMupyemble KOMITETEHLN

OIIK-1. CriocobeH peliiaTh
THUTIOBbIE 3aJjau
ripodeccuoHaIbHOM
JlesiTe/TbHOCTH Ha OCHOBE 3HAaHUM
OCHOBHBIX 3aKOHOB
MaTeMaTH4eCKHUX,
€CTeCTBeHHOHAYYHBIX U
ob1iernpodeccoHanbHBIX
JUCLIATIIVH C TIPUMeHeHHeM
HMH(OpPMaLOHHO-
KOMMYHHUKAI[MOHHBIX TEXHOJIOTHH;
OIIK-5. Crioco6eH K y4acTHIO B
MIPOBE/IEHUH 3KCITEPUMEHTA/TbHBIX
HCciieloBaHUH B
ripoeccroHabHOM
JesITeTbHOCTH

NA-1. [Tox pykoBOACTBOM
crierfpanucTa 6osee BLICOKOU
KBa/IM(PUKALINY YUaCTBYET B
TIPOBE/IEHUHN
9KCTIepUMeHTaIbHbIX
HCC/IeJOBAaHUM B 00/1aCTH
arpoOHOMUU — TIPOBO/TUT
JIUArHOCTUKY MTUTAHUs PaCTeHUIH
B TI0JIEBBIX YCJ/IOBUSIX.

3ammra
71abopaTopHBIX paboT.
PerieHue 3agau

Mopaynab 7.AfanTtaiys U yCTOWYMBOCTb.

Du310I0rMYeCKre 0CHOBBI d)ODMI/IDOBElHI/IF{ YPOXas

Tabuna 7 — opMupyeMble KOMITETEHLN

OIIK-1.CriocobeH peraTh N ]-1. Ucnonb3yet 3aiura
THUIIOBbIE 3a/jauu KJIaCCHYeCKHe U COBpeMeHHbIe VHvMBYyanbHOTO
npogeccroHaIbHON MeTO/bl UCCTIeJOBAHNS B 3a/jaHus
[lesITeJIbHOCTU Ha OCHOBe 3HAaHUM | arPOHOMUU — IIPOBOJUT OLIEHKY

OCHOBHBIX 3aKOHOB BeCeHHero COCTOSIHUS 03UMBbIX

MaTeMaTH4eCcKHX, KYJIbTYP

eCcTeCTBeHHOHAYYHbIX U

ob1ienpodeccroHanbHBIX

JUCLIATIIVH C TIPUMEeHeHUeM

VMH(OPMaLMOHHO-

KOMMYHHUKAIIMOHHBIX T€XHOJIOTHA;

OIIK-5.Crioco6eH K yJacTuio B

NIPOBe/IeHNU SKCIIePUMEeHTa/IbHbIX

HCC/ie/IOBaHUH B

ripoeccroHaNbHOM

JiesiTe/TbHOCTU

Mopyasb 8.Pa3BuTtre pacTeHul U OpMUpPOBaHUe ypoyKasl.

Tab6smma 8 — opmMupyembie KOMIETEHI[UH

OIIK-1.CriocobeH peraTh UJI-1. O6cyxpeHue TectupoBaHue
TUIIOBbIE 3a/jauu ¢usmonornyeckuxocobennocreit | CeMuHap




nipodeCcCOHATBHOU MIPOYKLIMOHHOTO TIpoLjecca
JIeITeJTbHOCTH Ha OCHOBE 3HAHWM | OCHOBHBIX

OCHOBHBIX 3aKOHOB CeJTbCKOXO03STUCTBEHHBIX
MaTeMaTH4eCKHUX, KYJIbTYP
eCTeCTBeHHOHAaYYHBIX U
ob1ernpodeccoHanbHBIX
JUCLIATIIVH C TIPUMeHeHHeM
HMH(OpPMaLOHHO-
KOMMYHHUKAI[MOHHBIX T€XHOJIOTHH;

OueHouHbIe MaTepHasbl U CPeJCTBa /I/IA NPOBepKHU C(hoOpMUPOBAHHOCTH KOMIIETeHIMH.
Mogayns 1 - KjieTka - Kak CTPYKTYPHas ¥ (QYHKIIMOHA/IbHAs eAMHUIIA PACTUTE/IHLHOr0
opraHusma

Bonpockl AJisi 00CyKAeHNsl IPH 3aIUTe J1a00paTopHbIX padoT:

1. ®wusunosiorys pacTeHU — TeopeTUUecKas OCHOBA UHT@HCHBHBIX T@XHOJIOTMM BO3/e/bIBaHUS
CeTbCKOX035IHCTBEHHBIX KYJIBTYP.

. DTanbl pa3BUTHS PU3UOIOTUU U OMOXUMUU PACTEHUH KaK HayKH.

. CBsi3b (p1I3M0/I0TMM paCTeHU C APYTUMHU AUCLIUIIMHAMMU.

. 3azaun (pU3MONOTHUK PaCTeHUM Ha COBpeMeHHOM JTarle.

DU3MKO-XMMHUYECKHEe OCHOBbI SHEPTeTUKU PaCTUTE/IbHOUN K/IeTKU.

. CTpyKTypHasi OpraHu3alys paCTUTe/TbHON K/IeTKH.

. @yHKIIMOHAbHAs OpraHu3aliys pacTUTeTbHON KIeTKH.

. Cocrag, cTpoenue 1 (u3nooruueckasi pojib MeMOpaH B >KH3He/esITe/TbHO KIeTKU.

. PeryngropHasi cucteMa pacTeHUi.

10. TlepcrieKTMBBI MCII0/Ib30BaHUS [JJaHHBIX OWOTEXHOJOTMU B TEHETHKe, CeleKIUU M

© N U A WN

pacTeHUEeBO/ICTBE.

Bomnpocs! /11 KO/JIOKBUYMa:

1. CrtpykrypHas u ¢yHKIUOHaAbHasi OpraHu3alysi pacTUTeNbHOW K/eTKW. [IpuHIumn
KOMIIAapTMEHTAl[i — OCHOBA OCYIeCTBIeHUus (U3UO/OTHUECKUX U OHOXUMHUECKUX
TIpOLIeCCOoB.

2. KnerouHnoe sigpo. CTpykTypa, (yHKUuMu. CTpoeHue XpoMocoMm. I[IpUHLMMBI XpaHeHUs
Hac/leCTBeHHOW WH(popMany. KrerouHas cTeHKa. XHWMWUYECKHMM COCTaB, CTPYKTYpa,
GyHKLMM. MeXKIeTHUKH.

3. lluromma3ma. XWUMHUYeCKW COCTaB, CTPYKTYypa, CBoicTBa.MeMmOpaHbI, WX CTpOeHHWE W
¢bynkipm. [1na3manemma v ToHomiact. CBoCTBa crierudryecKnX MeMOpPaHHBIX CUCTEM.

4. Bakyosb K1eTKH, (pusnonornyeckast posib. CocTaB K/I€TOYHOTO COKa. DH/OIIa3MaTHUeCKUuil
PETHKY/TIOM KJIeTKH, ero Tumbl U ¢GyHKImU.Pubocomelr. Ctpoenue, ¢yHkimu. Ilommcomsl.
Pr60CcoMBI X/10pOIJIaCTOB U MUTOXOH/IPHIA.

5. XapakTepucTHKa KOJ/UIOMJHBIX cucTeM. IIpoTornnasma ee cBoiicTBa, 3HaueHHe. KieTka Kak
L[e/IOCTHasl OTKpbITasi cUcTeMa. ['omeocTas, ero 3HaueHuWe /i1 (YHKLMOHHWPOBAHUS
6uosiornyeckoit cucrembl. Amoriiact. ITopsl, rasmozecMbl. CUMIUIACT.



10.

11.

12

Hykneotuapl u HykienHoBble Kuci0Thl. Ctpyktypa [JHK, MPHK u TPHK. ®yHkumun
HYK/IeMHOBBIX KHC/IOT. JIoKanm3auusi B K/eTKe. AMWHOKHC/IOTBI, TIeNTHABL, Oesku.
Kondopmauusi  6enkoB. /[leHarypauusi. M3o03mekTpryeckasi TOuKa Kak IIOKasaTesb
(bYHKIIMOHATBHOTO COCTOSTHUS K/1eTKH. PYHKIMN Oe/KOoB.

BbuocunTes 6esika. CocraB O6e10KCUHTE3UPYIOLIel CUCTeMBI, IOKaI3aLiys TIPOLIeCCOB CHHTe3a
6enka.bekoBbIe KOMITOHEHTHI K/IeTKH. VX oKanu3alys U 3HaueHue.

®epmenThl. Kinaccudukaiiysi, CBOMCTBA U MeXaHW3MbI [leCTBUsI. YpaBHeHUe Muxasiica —
MenTteH. MynbTudepmMeHTHble KOMIUIEKChl. KuHeTHKa (hepMeHTaTHBHBIX [POLIECCOB.
Jlokanu3auys (pepMeHTOB B K/ieTKe. Perynsiys akTUBHOCTH (hePMEHTOB.

3aKoHbl pa3fpaXUMOCTU. Perynsius (U3M0/IOTMUECKOTO0 COCTOSIHMSL PacTUTeNbHOrO
opraHusMa. 3akajJka U pernapauysi Kak ajbTepHaTUBHble COCTOSIHUSL TIPU JelCTBUU
pasfpakureris.

YrneBoab! pactuTenbHOM KiaeTKW. DopMmbl M JjlOKanmu3alus B KieTKe. ButamuHbl M KX
K/accudukauys. Posb 1 1oKanu3zanusi.

DUTOropMoHbI, UX Kiaccudurkauys, pusronoruueckas poiab. Makpospruueckue coeJMHeHUs
K/eTku. VX cuHTe3, buoxumuueckue GyHKUUU. [locTyruieHHe U repeBIKeHHe BelecTB B
KieTke. [IpyUHLUMOBI peryiMpoBaHusl (U3HO0JIOTHUYECKUX TIPOLeCCOB. YPOBHU PETYJISLIUU:
KJ/IETOUHBIW, TKAHEBbIM, OpraHU3MeHHbIA. TUMbI pery/sanuu.

. BI/IOBJIEKTPI/I‘JECKI/IG ABJ/IeHHA B KJIeTKe, UX Cl)YHKI_[I/IOHaJ'IbHaH POJIb. Pa3,ﬂ[pa}KI/IMOCTb KJIETKH.

BocripusiTie  pa3pakuTesisi, TOPOTOBble Da3JpaKUTeM U CyMMaLusi pa3/ipaskKeHHs.
Bo30yxaeHue, moBpexxjeHue, pernapaiuu. Hecrieljudrueckie oTBeTHbIE peakluU KJIeTKU Ha
BHEIIIHMe BO3/elCTBUs. BpeMeHHO! XOJ (PYHKUMU KakK MOKa3aTe/b pPeakluu pacTeHUs Ha
cTpecc.

@oH/| TECTOBBIX 3aJJaHUH [|/Isl TEKYLIero KOHTPO/iA 3HAHU 110 TeMe:

Bbibpamb 00uH npasu/ibHbili omeem
JKuBasi K/IeTKa 0T/INYaeTcsi 0T MEPTBOM
TI0 COZIep’KaHuI0 OeKOB

TI0 CO/IEP>KaHHIO JIUITH/IOB

1o (hopme 171a3M0/TH3a
+110 HA/JIMUMIO I1J1a3MOJIM3a

Bbi6pamb 00uH npasuibHbIli omeem

JHK B K/1eTKe /I0Ka/1M30BaHa B
pubocomax

ryasoriasme

+snpe

Cdepocomax

Bbibpamb 00uH npasu/bHbili omgem
OCHOBHOM TPAaHCNIOPTHOM ()OPMOH YI/IeBO/I0B AB/IAETCS
Kpaxmasl

(dbpykTo3a
IJIIOKO3a



+caxapo3a
Bbibpamb 00uH npasuibHbIl omeem

CB000/iHOE POCTPAHCTBO KJIETKH - 3TO

COBOKYITHOCTb ITPOTOIUIACTOB ¥ ME&K(MDUOPH/IISPHBIX ITOJIOCTEH KI€TOUHBIX CTEHOK
COBOKYITHOCTB ITPOTOI/IACTOB BCEX K/IETOK, COeMHEHHBIX /1a3MOZIeCMaMu
+COBOKYITHOCTh MeK(pHUOPU/IIAPHBIX ITO/IOCTeH K/IETOUHBIX CTEHOK

Bblbpamb 00uH npagu/ibHbill omeem

Me3on1a3ma - 3TO

MeMOpaHa, OKpY>Karoliasi BaKyoJlb

KJ/IeTKa 0e3 K/IeTOUHOM CTeHKHU

MemOpaHa, OKpYyKaroIast ITpOTOILIacT

+CJI0M LIUTOM/Ia3Mbl, Pacrio/IOXKeHHbIN MeX/1y Ti71a3MarieMMOU M TOHOTL/IaCTOM

Bblbpamb 00uH npagu/ibHbIli omeem

BsA3KOCTh IMTON/Ia3MbI NIPH YBe/TMYEHUH KOHIIEHTPALMH HOHOB Ka/IbI[Usl
+yBe/IMUYMBaAETCs

YMEHbIIIaeTCst

He U3MeHsIeTCs

CHayasia yBeJIMUMBAETCSI, @ TIOTOM YMeHBIIIaeTC st

Bblbpamb 00uH npagu/ibHbIli omeem

Oprase/ia, NpUHUMAaKWIIAsl YYacTHe B CHHTe3e 0e/iKa
+pubocoma

n30coMa

chepocoma

arirapat ['onbaxu

Bblbpamb 00uH npagu/ibHbIli omeem

Amnoniacr- 3T0

+COBOKYITHOCTh ME>KK/IETHUKOB 1 MeXX(PHUOPH/UISPHBIX TIO/IOCTEH KJIETOYHBIX CTEHOK
COBOKYTTHOCTb TPOTOT/IACTOB BCEX K/IETOK,COeIMHEHHBIXTIIa3MO/IeCMaMU
COBOKYIHOCTb IPOTOI/IACTOB ¥ MEXK(MHUOPU/IISIPHBIX ITOJIOCTEl KIeTOUHBIX CTEHOK
Bbi6pamb 00uH Npasu/ibHbIli omeem

Camoii OosibIIeid M0OJ/IeKY/ISIPHOM Maccoi 06 1afaeT
+JHK

M-PHK

T-PHK

AT®

Bblbpamb 00uH npasu/ibHbili omeem

Komniekcbi HYKJ/IEMHOBbBIX KHCJ/IOT C 0e/IKaMH - 3TO



+HYK/TeOTIPOTeHIbI
¢ocdorporensipl
[JIMKOTIPOTeH/[bI
JIATIOTIPOTENbI

Bblbpamb 00uH npagu/ibHbili omeem

Memb0OpaHa, KOTopasi FPAHUYMT C KJIETOYHOM CTEHKOH - ITO
TOHOTL/IACT

+1171a3mManemMma

3H/I0T/Ia3MaTHyecKasi CeTh

Me30r1/1a3Ma

Bbibpamb 00uH npasuibHbIl omeem

O noBpeX/|eHUH PaCTUTE/IHLHOM K/IeTKH MO)KHO Cy/JUTh I10
Ha/IMYMIO Typropa

Ha/TMYHIO T171a3MOJIH3a

+0TCYTCTBHUIO I171a3MOJIM3a

coziepkaHHio OenKoB

Bbibpamb 00uH npasuibHbIli omeem

YacTh K/IE€TKH, B OCHOBHOM peryJupymoomas H30upaTelbHOe MNOCTyIUIeHHe BeIeCTBB
[UTOIIa3My

TOHOTI/IaCT

+1/1a3Ma/ieMMa

K/IeTOYHAasi CTeHKa

Me3oI1a3ma

Bbibpamb 00uH npasu/ibHbIl omeem
Hau6o/b1eii KaIOpUHHOCTHIO 00/1aJal0T
caxaposa

+>KUPBbI

TJTFOKO3a

Oenku

Bbibpamb 00uH npasu/ibHbIl omeem

DyYHKIUH BaKyo0/IU

0CBOOOXK/IeHUe SHePryU U akKymysisiLusi ee B ATD
pery/MpoBaHye JiejieHust KJIeTKU U Ilepefjauy Hac/leJCTBeHHOCTH
+BBINO/THEHUE Ba)KHOW POJIM B OCMOTHUECKUX IpoLjeccax
yCBOEHHe yI7iepofia, CHHTe3 yI/1eBOJ0B

Bbibpamb 00uH npasubHbIl omeem

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

JIATIU/TBI

HYK/IeHHOBbIe KMC/IOThI



+6enku
Bbibpamb 00uH npasuibHbIl omeem

YacTh K/IeTKH, y4acTBYIOIasA B 00Pa30BaHUH K/I€TOUHOW CTEHKH
MUTOXOHZPUU

+anmapat I'o/bKu

JIU30COMBI

chepocombl

Bbibpamb 00uH npasuibHbIl omeem

Bpems n1asmosm3a - 3T0

NIPOMEXXYTOK BpeMeHH OT IOrpy’KeHus! KJIeTOK B TUIIepTOHUYeCKUI PacTBOP I/1a3MOJIMTHKA
[0 HaCTYIUIeHHs1 yrOIKOBOIO I/Ia3MOJIH3a

+TIPOME)XYTOK BpeMeHH OT NOrpy’KeHusI KJIeTOK B TUIIePTOHUYeCKU pacTBOP I/1a3MOJIMTHKA
[0 HaCTYIUIeHHs BBIITYKJIOTO I171a3MOJIH3a

TIPOMEXKYTOK BpPeMeHHU OT MOrPY>KeHUs K/IeTOK B TUIIePTOHUUYECKU paCcTBOP Maa3MOIUTHKA
[0 HACTYIIJIeHUs] BOTHYTOTO I171a3MOJ/IU3a

Bbibpamb 00uH npasu/ibHbIll omeem

I1na3mogecMsl - 3T0

HUTH LIUTOI/Ia3Mbl, COeJUHSIIOLLIME T171a3MO/IM3UPYIOLIMeCs MPOTOI/IACT C K/IETOUHOUW CTeHKOM
+HUTHU 1LIUTOIIa3Mbl, TIPOXOZSIIHe uepe3 MOophbl B KJIE€TOUHOM CTEHKe U COeIMHSIIOIIIYe TTPOTOIL/IaCThI
COCeIHUX CTEHOK

OYeHb TOHKHE BbIPOCThI LIUTOI/Ia3Mbl, POHU3BIBAIOLL[MIE HADYKHbIE CTEHKH BCeX KJIETOK SMUEePMbI
JIMCTA Y AOXOJSALIME 10 KYTHUKY/IbI

Bbibpamb 00uH npasuibHbIll omeem

Heb6enkoBasi 4acThb ABYXKOMIIOHEHTHOT'0 (pepMeHTa, Onpee/isieT
+MexaHu3M peakiuu

JIabM/IbHOCTE

[ToHwKeHre SHEPTUU aKTUBALIUU

Crelii(hMuHOCTB 10 OTHOIIEHHIO K CyOcTpary

Tab6ura 1.1 — Kpurepun orjeHKH ¢)opMHUPOBAHHOCTH KOMIIeTeHI{Hi

Koz 1 HaMeHOBaHMe Kputepuu olieHMBaHMs cOPMUPOBAHHOCTH KOMITeTEHLIUN
VH/MKaTopa (vuacTy KOMIeTeHLMN)
JOCTHDKEHUS Ha 6a30BOM ypOBHe Ha IOBBILIEHHOM YPOBHe
KOMITeTeHLIMH (4acTH COOTBETCTBYET COOTBETCTBYeT | COOTBETCTBYET OL|eHKe
KOMIIeTeHL1H) OLIEHKE OLIeHKe «OTJTHYHO»
«Y/I0BJIETBOPUTE/IbHO «XOpOLIO» 86-100% ot
» MaKCcUMasibHOTO Oasa




CeMSH 110 OKpalllIMBAHWIO
OUTOIL/Ia3MBI.

50-64% ot 65-85% ot
MaKCHMabHOTO MaKCUMaJIbHOTO
banna banna
OIIK-1.Crioco6eH YMmeer wucnons3oBath | YMeer YMeeT UCII0/b30BaTh
pelliaTh TUMOBbIE 33laur | UHGOpPMALUIO, He | UCM0JIb30BaTh vH(popMaLuto,
ripodeccuoHaIbHOM COBCEM TBep/o | uHMOpMalLHIo, | CrIocOOeH
JlesiTe/IbHOCTU Ha OCHOBe | B/iaJleeT MaTepuasoM, | 0 CYIIeCTBY | pacrio3HaBaTh 1o
3HAaHUN OCHOBHBIX rnpu OTBeTax | OTBeuaeT Ha | MophoIorUUecKUM
3aKOHOB JIOTTyCKaeT TOCTaB/IeHHbIe | PU3HaKaM Haubosiee
MaTeMaTUueCKHUX, MasioCylilleCTBeHHbIe | L[eJH, C | pacmipoCcTpaHeHHble B
€CTeCTBeHHOHAYUYHbIX U | TTOTPEIIHOCTH B | HEOOJIBIIIMMU pervoHe
obmienpodeccuoHabHBI | aHa/IKM3€e Pe3y/bTaToB, | TMOTPEIIHOCTSIM | AUKOPACTYIIue
X IACLIUIUIAH C HETOYHYO u v3fiaraeT | pacTeHus u
rpUMeHeHHeM apryMeHTaL1I0 yueOHbIH Ce/IbCKOXO035IICTBEHHbI
MH(}OPMaLMOHHO- TpUMeHeHUs] 3aKOHOB | MaTepuai, B | € KY/IbTYyp, JIOTUUECKU
KOMMYHUKAI[MOHHBIX eCTeCTBeHHOHAyUHbIX | OTBeTe U CTPOWMHO U3/araet
TeXHOJIOTUA; JTCLIUTUIVH, JIOTTyCKaeT TeopeTHYeCcKuit
NA-1. TlpoBoaur WUCTIBITHIBAET HeOosIbIIHe MaTepuasg,  YCIelIHO
JTUaTHOCTUKY 3aTpyAHeHUst npu | Ipo0esibl,  He | MpUMeHsIeT
TIOBPEXKIeHUsI odopmieHHUH HCKayKatoIue TeopeTHUecKue 3HaHUS
pacTUTeIbHOM TKAaHU 110 | BBIBOZIOB. ero K 0000111eHHII0
yBeJIMUEHUIO ee COJieprKaHusl. TOJTyUYeHHBIX
TPOHHML[AeMOCTH. pe3yJibTaToB u
OripepesnsieT o opMJIeHHIO
YKU3HECTTOCOOHOCTh BBLIBO/IOB.

Mopynb 2 - PoTOCHHTE3 — KAaK 0CHOBA NPOAYKIIMOHHOIO NpoLecca

Bonpockl Aisi 00CyKAeHNsl IPH 3alUTe J1a00paTopHbIX padoT:
1 ITnaHeTapHOe 3HaueHHe (POTOCUHTE3A.
2. CoBpeMeHHbIe Mpe/ICTaB/IeHuUs O CYLLIHOCTA CBeTOBOU (pa3bl (POTOCHHTE3A.
3. [TocnepoBarensHOCTH BoccTaHoBAeHUss CO2 B mporjecce JOTOCUHTE3 @, TepBUYHbIE IPOJYKTHI

dboTocuHTE3a

4.buosHepreTrka potocuHTe3a. Teopetnueckuit KI1/] ¢poTocrHTe3a, €ro onpezeseHue.
5. BrlpamyBaHue pacTeHUH B MCKYCCTBEHHOM KiMMaTe. CBeTOKY/IbTypa paCTeHUU

6. XJ10por/1acTel, UX COCTaB U CTpoeHHe. JINCT Kak opraH ¢GoTOCHHTe3a.

7 .THT@eHCUBHOCTb U MpOAYKTHUBHOCTb (I)OTOCI/IHTEBEI-MGTOABI ornpeaejeHns

BOHPOCBI AJIA KO/UIOKBUYMa:




1. [TnaHeTapHoe 3HaueHHe GoTocHHTe3a. POTOCHHTE3 KaK OCHOBA OMO3HepreTUKU. PU3MKO-
XUMUUeCKasi CYIIIHOCTh JoTOCUHTe3a. ['/laBHbIe 3Tallbl pa3BUTHS TIPe/|CTaBIeHUN O
¢doTocuHTe3eE.
2.. [IurMeHTHI XJIOPOIJIACTOB, UX XUMUUeCKasi TPUPO/ia U ONTHUYeCKUe CBOMCTRA.
3. CeetoBasi ¢a3a ¢dotocuHTeza. OpraHuzaiusi U (QyHKLIHOHUPOBaHUE MUTMEHTHBIX CHCTEM.
[Huknuueckoe 1 HeLMK/IUueckoe (oTodochopuivpoBaHue.
4. MetabomusM yrieposa Tpu  dotocuHTe3e (TeMHOBasi (a3a). BoccraHoBUTeNBHBIN
neHTo30(ochaTHbI MK (UK KanbBuHa). OcobenHoctu dorocunTe3a y C-3 U C-4 pacTeHMI.
doTtocuHTe3 Mo TUMNY TOJNCTAIHKOBBIX (CAM-metabom3m). PoroabixaHue U MeTabonmusm
TJIMKOJIEBOU KUC/IOTHI.
5. 3aBuUcUMOCTh (DOTOCHHTE3a OT BHYTPEHHUX U BHeIlTHUX (pakTopoB. KoMrieHcal[MoHHbIe TOUKH,
BO3MOJKHbIe TyTHM HCIO/b30BaHMSI B CeJeKLIMOHHOM Iiporiecce, (OTOCHHTE3 KaK OCHOBA
MPOJYKTUBHOCTH C/X pacTeHUi. Bo3MOXKHbIe ITyTH MOBBILIeHUST (POTOCUHTEeTHUECKOW aKTHUBHOCTU
C/X KYyIbTYP.
6.CoOTHOILIeHe MeX]y CKOPOCTbI0 aCCUMWJISILUU YTJIEKUCIOThI M aKTUBHOCTBIO OT[ebHbIX
3BeHbeB (hoTocuHTe3a. VIHTeHCHBHOCTE (hOTOCHHTe3a U 001rjast 6roioruyeckast MpoOAYKTUBHOCTh
pacTUTeIbHBIX OPraHKW3MOB. Perynsiius oToCMHTe3a Ha yPOBHE OpraHa U LieJIoro pacTeHUsl.
7.IToceBbl ¥ HacCaXKAeHUs KaK (OTOCUHTE3UPYIOIIKe ccTeMbl. [lapaMeTphl O11eHKH (DUTOL[eHO30B:
(hoTOCHHTETUUECKUM TIOTEHLIUA/, UYKCTasi TPOAYKTUBHOCTH (DOTOCHMHTe3a, WH/EKC JIMCTOBOM
noBepxHocTH, KIT/] dhoTtocuHTe3a, 6Huooruueckasi U X03siCTBeHHAsK TIPOYKTUBHOCTb.
8.BiusiHMe TYCTOTBI CTOSIHUSI PAaCTeHUM W CTPYKTYPhI TOCEBA, OCOOEHHOCTH PpacrOI0XKeHHs
JIUCTBEB B TIPOCTPAHCTBe, yJ0OpeHWil U OpOlleHUs Ha HHepreTuyeckyro 3(hdeKTHBHOCTH
arpo(UTOL[eHO30B.

9.Mcnonb30BaHKMe MoKa3aTesiei hOTOCUHTeTUUeCKOU JleATe/TbHOCTH TIPU MPOrpaMMUPOBaHUN

ypO>Kasi.
10.CBeTOKy/nbTYpa TMpH BbIpAlUBaHUM Ce/IbCKOXO3SIMCTBEHHBIX pacTeHW. BoipallyiBaHue
pacTeHuii 6e3 ecTeCTBEHHOT0 00JTyueHusl.
11.ByiusiHMe HCKYCCTBEHHOTO OOMydeHUss Ha aHATOMO-(PU3HO0JIOTHUUYECKYI0 XapaKTePUCTHUKY
pacTeHuii. BeiparBaHie pacTeHU TIPU JIOTIOTHUTETLHOM 00/TyueHuH .
12.TeopeTnueckrie OCHOBbI U TMpaKTAYeCKHWe TIPUeMbl CO3/lJaHUSI TIOCEBOB  BLICOKOM
MPO/JyKTUBHOCTH.
13.KI1I ®AP: da3oBbiii 1 OMOIOTHUECKUH, UX OTIpefie/ieHHe.
14. ®oTocuHTE3 ¥ 0OMEH BeIeCTB B paCTUTETbHOU K/IeTKe
15.doTomeTprueckue napaMmeTpbl NOCEBOB BEICOKOU MPOAYKTUBHOCTH.

@DoH/ TeCTOBBIX 33/IaHUH /I/IA TeKyIL[ero KOHTPOJIsi 3HaHUH 10 TeMe:

Bbibpamb 00uH npasuibHbIli omeem

B ocHoBe ¢oTOCHHTe3a J1e)XKUT NPOIecc MpeBpalieHus

SHepryy CBeTa B SHEPrHI0 HeOPraHUYecKuX CoeMHeHUI

+3Hepruu CBeTa B SHEPrUI0 OPraHUUeCcKuX COeJUHeHnH

SHepryuu HU3KOMOJIEKY/ISIPHBIX OPraHUUeCKUX COeZIMHEeHUI B SHEPTHI0 BbICOKOMOJIEKY/ISIPHBIX
CcoeIMHeHU M

SHEepruM OpraHn4yecKux COoe/IMHeHUI B SHEPTrUi0 HeOpraHMUeCKUX CoeJuHeHn!

Bblbpamb 00uH npasu/ibHbili omeem
ITurMeHTHAs CHCTEMa XJIOPOIIACTOB BBICIIMX PAaCTeHHH MpeCTaB/eHa



xjopodusiiamMu

XJI0popU/I/IaMy U KApOTUHOWUAMU
+xJiopodu/iaMy ¥ aHTOLIMaHAMU
xyiopoduIIaMu ¥ GUKOOW/UTHHAMEI

Bblbpamb 00uH npagu/ibHbili omeem

I'mapodobHBIe cBoMiCTBA M0JIEKYJ/IBI X/10podu/Ia 00yC/10B/IeHbI
MOP(UPHUHOBBHIM KOJIbLIOM

+ocraTtkoM ¢uTOoIa

CUCTEeMOH KOHBIOTPOBaHHBIX CBSI3eM

MeTa/lJIOPraHuuecKoi CBSI3bIO

Bbibpamb 00uH npasuibHbIl omeem

ITepBoii ¢ BOCX0/J0M COJTHLIA HAYMHAETCHA PeaKijus
+hoTonMM3a Bobl

¢dukcarmm CO»

00pa3oBaHMs TJIFOKO3bI

CUHTe3a Kpaxmara

Bbibpamb 00uH npasuibHbIli omeem

HEHOCPEJI[CTBEHHBIM HCTOYHHUKOM 3HEPTrUH /i 06pa3OBaHI/lﬂ ATD CJ1yXKaT

+3/IeKTPOHBI

(hepMeHTBI

XJIOpOUIIT

BOZA

Bblbpamb 00uH npagu/ibHbIli omeem

IIpu doTocunTese Boensercs 02 B mponecce
+doTonusa Boabl

cuHTe3a ATD

BoccTaHoBneHuss HA 1P

BoccraHoB/ieHus CO2

Bblbpamb 00uH npagu/ibHbIli omeem

K TemHoBoi#1 (ha3e ¢oToCHHTE3a OTHOCUTCA PeaKIUsi
+CBsI3bIBaHME AWOKCUAAyTepoacpubyie3oaudocdarom
obpazoBanust ATD

BbiziesieHus1 O
OKHCJTUTE/TLHOT0/1eKap 00K CUTMPOBAHUSTTMPOBUHOTPA/THOM KHUC/IOThI

Bbibpamb 00uH npasubHbIl omeem

OnTumasnbHoe s GoToCcHHTe3a HachIleHne TKaHu Bo/oi (% )
+50-70

70-80

90-95

100



Bblbpamb 00uH npagu/ibHbili omeem

Yucras npoAyKTUBHOCTH (poTocuHTe3a ( I/M?> B CyTKH) /X KY/JAbTYpP yMepPeHHOW30HbI
BapbUPYeET B Mpeje/iax

1-2

1-5

5-10

+20-30

Bblbpamb 00uH npagu/ibHbill omeem

B ouocdepe potocunTes odecneunBaet
ra3oByI0
OKHC/TUTE/TbHO-BOCCTaHOBUTEJTHHYHO
KOHIIEHTPAIMOHHYO

+1 1 2 pyHKUMM

Bblbpamb 00uH npagu/bHbIli omeem
Kos¢dunuent 3aTpar npogyKToB (p0TOCHHTe3a HA /IbIXaHHe COCTABJIsIeT

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

@oH/| TeCTOBBIX 3a[JaHNH J/Isl TEKyLlero KOHTPO/isl 3HAaHUH 110 TeMe:

Bbibpamb 00uH npasu/ibHbIl omeem

OnTUMa/bHBIA JIMCTOBOM HMHJAEKC i1 OO/IBIIMHCTBA Ce/IbCKOX03AHCTBeHHBIXKY/IBTYP
yMepeHHO! 30HbI

1-2

+3-5

6-10

12-18

Bbibpamb 00uH npasu/ibHbIl omeem

ITponecc mpeoGpa3oBaHNsA CBETOBOM YHePruy B XMMHYECKYH O0CYI{eCTBJISIeTCS
+1poayLieHTaMu

pezyrieHTaMu

KOHCYMeHTaMH

BCEMH yuaCTHUKaMH OMOL[eHO03a

Bbibpamb 00uH npasubHbIl omeem

OHepreTuueckHe 3aTpaThl Ha 06pa3oBaHue 1 MoJIeKYJIbI IJIIOKO3bI COCTaB/ISIOT
3ATOu2HA JOH

15AT®u 10 HAJ®H

+18 AT® n 12HAJIOH



24 AT® u 18HAI®H

Bbibpamb 00uH Npasu/ibHbIli omeem

Hau60161MM acCHMH/ISIMOHHBIM YHC/I0M XapaKTepHU3yITCsA
+0/1eIHO-3€/IeHbIe

KeJTO-3e/IeHble

3eJIeHbIe

TEMHO-3€eJIeHbIe JTUCTbS

Bbibpamb 00uH npasuibHbIl omeem

OnTumMasnibHas TeMineparypa /st (poToCMHTe3a pacTeHHil yMepeHHOH 30HbI
10°-15°

15°-20°

+20°-25°

30°-40°

Bblbpamb 00uH npagu/ibHbIli omeem

KII/] ¢poTocrHTe3a BHICOKONPOAYKTUBHBIX I10CEBOB

0,5-1,5

+3-5

10-12

cBbiie 20%

Bblbpamb 00uH npagu/ibHbili omeem

HNHuTeHCUBHOCTH ()OTOCHHTE3a Y PacTeHHUI yMepeHHOH 30HbI COCTaBJIsieT
( MrCO2/am?u)

1-3

+10-20

30-50

60-80

Bbibpamb 00uH npasu/ibHbIl omeem

IToBBICHTH HHTEHCHBHOCTH ()OTOCHHTE3a MO)XKHO
YBEeJIMUMB COJieprKaHHe KUC/IOPO/a B BO3ZyXe
+TI0BBICHB OCBeI|eHHOCTb

YaCTUYHO TI0/Ipe3aB KOPHH y pacTeHUi

3aTeHUB PaCTeHUsI

Bblbpamb 00uH npasu/ibHbili omeem

O6b1yH0 Hab/moaembIid KIIJI ¢oTocHTe3a MoceBa
0,1-0,5

+0,5-1,5

2-5

8-10%

Tab6muna 2.1 — Kpurepun oneHKU ¢()OpMHPOBAHHOCTH KOMIIeTeHLIUH

Kputepuu olieHrBaHus c()OPMHUPOBAHHOCTH KOMITETEHL[UN




NA-2. Onpepensier
MHTEHCUBHOCTb U
MPOJYKTUBHOCTh
dboTocuHTE3a
Pa3/IMYHbIX
CebCKOXO035ICTBEeH
HBIX KYJbTYP.
[IpoBoaut
KOHTPOJIb 3a
dhopmupoBaHUeM
ypo>Kast

Kop u (4acTy KOMITeTeHLUM)

HauMeHOBaHUe Ha 0a30BOM ypOBHe Ha IOBBILIIEHHOM YPOBHE
WHJMKaTopa COOTBETCTBYET OL|eHKe COOTBETCTBYET COOTBETCTBYET
JAOCTYKEHUS «y[IOBIIETBOPUTE/ILHO» OLIEHKe «XOPOIII0» OLIEHKe «OT/TUUHO»

KOMIIeTeHL[UU 50-64% ot 65-85% ot 86-100% ot

(vactu MaKCHUMaJbHOro Oasuia MaKCHMasbHOI0 MaKCHMabHOTO

KOMITETEHITHH ) Oanna Oasta

OIIK-5. CniocobeH k | 'otoB kK Koomepanuu c | ['oToB K Koorneparuu ¢ | ['oToB K
y4acTHio B KOJI/IeTaMH; He COBCEM | KOJleram, o | Kooreparuu C
MIpOBe/IeHU M TBEpZ0 BJIaZieeT | CyIeCTBY OTBeUaeT Ha | Kojuieramu, pabote
SKCIepUMeHTaslbHbl |MaTepuasoM, IMpU OTBETaxX | [0CTaB/IeHHbIE LeNd, C | B KOJI/IeKTHBe,
X UCC/IeIOBaHUN B |IOITyCKaeT HeOO/IbLINMU criocobeH
npoecCrOHaNBbHON |(Ma/oCyleCTBEeHHbIe MOTPELLHOCTSAMU pacro3HaBath 110
JlesiTeNIbHOCTH MOTPELIHOCTY B aHalu3e | u3jaraeT yuebOHbINM | MOPQOIOrUUecKUM
na-1. N3yuaer |pe3y/bTaToB, HETOUHYIO | MaTepuaj, B OTBeTe | IIPU3HaKam
XUMUYeCKHe apryMeHTaL1io JI0TyCKaeT Hauboree
CBOMCTBa TIpUMeHeHHUst 3aKOHOB | HeOosbIIMe TPO0esbl, | paclpOCTPaHEHHBI
MMUTMEHTOB JIUCTa  (eCTeCTBEHHOHAYYHbIX He HCKaKawollyde ero | € B  perdoHax
[TpoBoauT JUCLIMIUIVH, WCTBITHIBAET | COZlePKaHMUs. JIMKOpacTylye
KOJIMUeCTBEeHHOe 3aTpyJHeHUst rnpu pacTeHus u
omnpejienieHre o¢opM/IeHHH BBIBO/IOB. CebCKOXO035IHCTBe
xyiopodunna u HHble  KY/bTYpBI,
KapOTHHA B TKaHSX OLIeHMBAaTh 150'¢
CeJTbCKOXO035IMCTBEH ¢usmosoruueckoe
HBIX U COCTOSIHUE;
J1leKOpaTUBHBIX

KYJIBTYP.

Mopayab 3 - [IbixaHHe pacTeHun

BOl'[pOCbI A OGCY)K,E[GHI/IH IIpH 3a1quTe naﬁopaTopme paﬁoT:

1. ®du3snonoruyeckoe 3HaYeHNe JbIXaHUSI paCTeHUM.

2. CyMMapHOe ypaBHeHUe [IbIXaHUS.




3. LIuks TprKapbOHOBBIX KUCJIOT.
4. DHepreTrKa IepeHoca 3/IeKTPOHOB.

5. AbIXaHMe KaK 3/1IeMeHT IMPOAYKLMOHHOI0 TIpoLjecca.
6. MeTozpbl onpefiesieHNs MHTEHCUBHOCTH [IbIXaHUS U [IbIXaTelbHOr0 KO3 duiiueHTa.
7. 3aBUCHMOCTD [IbIXaHUSI OT BHYTPEHHUX U BHEITHUX (haKTOPOB.

8. PerynupoBaHnue bIxaHus MpU XpaHeHWH NIPOAYKTOB pacTeHUeBO/CTBa.

Bonpocs! /15 KO/UIOKBUyMa:

1.

10.

MWUTOXOH/IpUH, UX KOJIMYECTBO B KJ/IeTKe, pa3Mephbl, CTPOeHHe, (PYHKLIMU. JTarbl OCHOBHOTO
MyTH IbIXaHUs pacTeHui. OCOOEHHOCTU XMMU3Ma, SHEPreTHUKa.

3aBucumocth JIK OT KauecTBa [bIXaTeqbHOrO cyOcTpaTa ¥ 00eCreueHHOCTH TKaHeH
KUCJIOPO/IOM.

VHTeHCUBHOCTb AbIXaHUSI U 3aBUCUMOCThL €ro OT BHYTPEeHHUX (akTOpOB. [IbixaTe/bHBIM
ra3o0bMeH Kak cjlaraemoe Mpo/yKLIMOHHOTO TIpoLiecca.

VHTeHCUMBHOCTb [bIXaHUsI U 3aBUCUMOCTb ee OT BHEIIHUX (PAKTOpoB. VIHTEHCHBHOCTH
JIbIXaHWsI B OHTOTeHe3e pacTeHul. [IpixaTe/bHbil KO3(D(UIIMEeHT U MeTO/IbI ero orpe/ieieHUs.
Buosioruueckoe oKHCeHWe — JIbIxaHWe U Opo)KeHue, UX OT/IMYMe OT OKUC/IeHHSI B HEXXUBOM
ripupo/ie. 3HaueHUe [IbIXaHUs B )KU3HU paCTeHUM.

AnaspobHast ¢asza apixaHusi. XumusMm, sHepretuka. [{ukn Kpebca-XUMH3M, 3HepreTHKa.
HpixaresbHast 3/1eKTPOHHO-TPAHCIIOPTHAs LieMb.

MexaHu3M COMPsKeHUsE TPAHCIIOPTA 3/IEKTPOHOB C CUHTe30M ATO.

AnbTepHaTUBHBIE TyTU [JbixaHusi. [leHTo3odocdaTHbIi TYTh [AbIXaHUsI pacTeHW, ero
0Cc00eHHOCTH, IHEPTeTHUeCKUH BBIXOZ,.

[pixaHve v ra3000ecrieueHHOCTh TKaHel pacTeHui. PeryrpoBaHye [bIxaHUs TIPU XpaHeHUH
CeMsiH U COUHOM MPOAYKLMH. JlbIxaTenbHble MPOLIeCChl U KaueCTBO KOPMOB.

AKTHUBHOCTb TPOLIECCOB AbIXaHUS TIPH XPAHEHUH C/X TIPOAYKLUU U CTIOCOOBI PeryTMpOBaHMs.
3aBUCUMOCTh AKTUBHOCTU TIPOLIECCOB [JbIXaHUSI paCTeHWM OT COZiep)KaHWs —BJIar.
B3anMocBs3b 1ipoiieccoB bixaHusi U (P OTOCHUHTe3a.

(DOH]I[ TeCTOBbIX 3a,qaﬂm7i AJIA TEKYIEero KOHTpoJisi 3HAHHUM 10 TeMe:

Bblbpamb 00uH npagu/ibHbIli omeem

buonornueckas POJIb KHC/IOPOAQ NTPHA AbIXdHUH 3dKJ/TIOUAE€TCHA B TOM, UTO OH

OTZAeT 3/1eKTPOHbI MOJIEKYy/IaM OpPraHWu4YeCKHUX COeIMHeHNH
aKTUBUPYeT CUHTE3 YIJIeBO/OB

aKTHMBUpPYeT pacriajJ, MOHOCaXapui0B
+TpUHUMAeT 3JIeKTPOH OT MOJIEKY/T OpraHUUeCKUX COeJMHeHU!

Bbibpamb 00uH npasuibHbIl omeem

KoHeuHbIMM NIPOyKTaMM KJ/IETOUHOI'0 AbIXaHUA ABIAKTCA
0OuCO7

+CO2 u H,O

HO u Oy

02 u HCO3

Bblbpamb 00uH npasu/ibHbili omeem



B cocrtaB MUPUMHUAHUHOBLIX JE€ruAporeHas BXoAUuT BUTAMHUH
+PP

Bi

B

Bs

Bblbpamb 00uH npasu/ibHbili omeem

HNUcTrouyHukom sHepruu s cuHTre3a AT® B MUTOXOH/PUSAX SB/ISAETCH

CBeT
+TIMPOBUHOTPa/{HAsT KUC/IOTA
H0
CO2

Bblbpamb 00uH npagu/ibHbIli omeem

OHepreruyeckuii  3PeKT  K/IeTOYHOro  AbIXaHHsS  IpPH
MOJIEKY/IBIT/TIOKO03bI PaBeH

2 AT®

12 ATD

30 AT®

+38 ATD

Bblbpamb 00uH npagu/ibHbIli omeem
OxucnurensHoe ¢ocdopuipoBaHue- 3TO
paciiierieHye TIF0KO3bl

+cunre3s AT® u3z AIID u @y

nprcoe/iiHeHre (PoCcOpHOM KUCIIOTHI K I/TFOKO3e
OKHCJIeHUE T/TFOKO3bI

Bbibpamb 00uH npasu/ibHbIl omeem

CuHre3 AT® B K/IeTKe MOXKeT NIPOUCX0AUTh B 0TCyTCTBHE
ANlD

H3 P04

+0

HeoOX0IMMBbI BCe Tiepeurc/ieHHbIe BelljecTBa

Bbibpamb 00uH npasu/ibHbIl omeem

3aK/II0YUTe/BHBIA 3Tal a3po0HOro AbIXaHUSA NMPOTEKaeT B
L{UTOIIa3Me

Ha BHeIIIHel MeMOpaHe MUTOXOH/PHI

+Ha BHYTpeHHell MeMOpaHe MUTOXOH/IPUIA
9H/0T/Ia3MaTUUYeCKOM LeTr

Bblbpamb 00uH npasu/ibHbili omeem

OKHC/ICHUHU

% k3 HI/IPOBI/IHOFpaﬂHOﬁ KHMC/10ThI 06pa3yETCﬂ TH/IOBBIA CIIMPT B pe3y/ibTdTe

pacnapa AT®

oHOM



MUTOXOH/JPHALHOTO OKHUC/IEHHST
+aHa’pOOHOTO /IbIXaHUS
a3poOHOr0 /IbIXaHUS

Bbibpamb 00uH npasuibHbIl omeem

VIHTeHCHBHOCTD AbIXaHHUs ( MI/T*Y ) NPOPACTaIUX CEMSH COCTaB/ISAET
0,1-0,2

+0,5-1,5

2-3

4-6

Bblbpamb 00uH npagu/ibHbili omeem

Oo61ee Mexxy OTOCHHTE30M M JBIXaHHEM — ITO
o0a rporiecca MPOUCXOASAT B MUTOXOH/PUSIX

o0a rporiecca MPOUCXOZAT B XJIOPOIUIACTaX

B pe3yJbTare 3THX MPOoLieccoB 00pa3yeTcst KUCTIOPO/,
+B pe3y/ibTaTe 3THX MpoLieccoB obpa3zyercss ATD

Bbibpamb 00uH npasuibHbIli omeem
Monexynasl JHK Haxoparca B
sApe

MUTOXOH/IPUSIX

XJIOPOIIAacTax

+BepHO 1,2,3

Bbibpamb 00uH npasu/ibHbIl omeem

ITpaBH/IbHO MOKAa3aHO pacilenieHHe 0PraHHYecKHX BelecTB
OeJIKu- HYK/IeOTH/IbI- YTJIEKUCIIBIN Ta3 U BoZia

+>KUPBI- TTIMLIEPYH U KUPHBIE KUCIOThI- YTJIEKUCIBIN ra3 U BoJa
OeJIKK- aMUHOKHC/IOTBI- BOZIa ¥ aMMHAK

YTJIEBO/IbI- MOHOCAXapH/IbI- IUCAaXapH/ibl- YIJIEKUCIBIN Ta3 U BOZA

Bblbpamb 00uH npasu/ibHbili omeem

B AbIXaTe/ILHON enu TpaHCIopTa 3/IeKTPOHOB
BOCCTAHOBJ/ICHHOCTHIIOC/IEAYIOIEr0 aKIIenTopa

He U3MEeHSIeTCs

+TIOHMKAETCSI

TIOBBIILIAETCS

Bbibpamb 00uH npasubHbIl omeem

B yc/10BHSIX yIJIOTHEHHOH MOYBHI B KOPHAX HAKAIIMBAETCSA
TIMPOBUHOTPA/IHAst KUC/IOTa

+YKCYCHBIU anbJerus

MOJIOYHasi KUC/I0Ta

YPOBEeHb



Bbibpamb 00uH Npasu/ibHbIli omeem

CyTb reTepoTpo¢)HOr0 MUTAHUSA COCTOUT B

CUHTe3e COOCTBEHHBIX OPraHUUeCKUX COeJUHEHUH U3 HeOPraHUUYeCKHUX;

noTpebieHNH HeOpraHUYeCKUX COeIMHEeHHH

+OKHUC/IeHUA TOTOBBIX OpPraHWYeCKUX COeAWHEHWM U TIOC/Te[yIOL[eM CHUHTe3e HOBBIX
OpraHWYecKHX BelecTB

cunHTese ATP

Bbibpamb 00uH npasuibHbIl omeem

Jlo/DKHO OBITH OKHC/IEHO MOJIEKY/I I/IIOKO3bI aHa’pPOOHBIM IyTeM, YTO0BbI MOJy4YHTH18
MosieKys1 AT®D

18

36

+9

27

Bbibpamb 00uH npasuibHbIli omeem

JbIxaTeIbHBINA K03()(GHUIHEeHT MPOPaCTAIIMX CEMSH M0/[CO/THEUHHKA
0,1-0,3

+0,5-0,6

1-1,5

2-3

Bblbpamb 00uH npagu/ibHbIli omeem

IIpumepusbIi KII/] okuc/ieHus BelieCcTB B K/IeTKe
100%

80%

+40%

25%

Bblbpamb 00uH npagu/ibHbIli omeem

ITpu nonyuyenun AT® KopHAMM B yC/I0BUSAX 3aTOIVIEHUS HAKAN/IMBAKOTCA
Kpaxmas

KUCJIOPO/,

+3TU/IOBBIA CLIUPT

MOJIOYHas1 KAC/I0Ta

Tabmna 3.1 — Kpurepun orjeHku ¢)opMHPOBAaHHOCTH KOMIETeHI[UH

Kop u KpuTepuu olieHrBaHus COOPMUPOBAHHOCTH KOMIIeTeHL[UN
HauMeHOBaHHe (4acTu KOMIMEeTEeHIIUM)
WH/JMKaTopa Ha 6a30BOM ypOBHe Ha TIOBBIILIEHHOM YPOBHE
MOCTVDKEHUST COOTBETCTBYET OLIeHKe COOTBETCTBYET COOTBETCTBYeT
KOMITeTEeHLIUU «y/I0BJIETBOPUTETLHO» OLIEHKe «XOPOIII0» OLIeHKe «OTJTMYHO»




HBIX KY/IbTYP U
JIbIXaTe/IbHBINKO3(
(ULIEeHTB TKaHAX
MpOpacTaroLLUX
ceMsiH

N-2. OueHvBaer -
(dboTocuHTe3 U
JIbIXaHue, Kak
OCHOBa
MPOJYKLIMOHHOTO
ripoLiecca.

Ha [T0CTaB/IeHHbIE
1[e/TH, C HeOOMbIIMMHA
TIOrPeIITHOCTSIMU
u3jaraeT yueOHbIN
MaTepHaJi, B OTBeTe
JIOTTyCKaeT
HeOoIbIIIHe TTPO0e/Ib,
He MCKaKaoII[1e ero
CO/IePKaHUSI.

(vactn 50-64% ot 65-85% ot 86-100% ot
KOMITeTEHLUH) MakcHUMasnbHOro Oasma MaKCHMa/IbHOT'O MaKCHMa/IbHOT'O
banna Ganna
OIIK-5.Criocoben K | ['oTOB K Kooreparuu C l'otoB K
yu4acTHIO B KOJ/IeraMd; He COBCeM Koorepaluu C
NpoBe/leHu1 TBEpZi0 B/a/leeT Kosisieramu, pabote
3KCIepUMeHTabHbl |MaTepuaaoM, TpH OTBETax B KOJI/IeKTHBe,
X UCC/Ie[IOBAHNM B ([OIyCKaeT criocobeH
npo¢ecCOHaTbHON  [Ma/loCyllleCTBEeHHbIe pacriosHaBatb 10
JlesiTeNIbHOCTH MOTPELIHOCTY B aHaluse MOp$0JI0TMUeCKUM
N-1. Vcrionb3yeTr |pe3y/bTaTOB, HETOUHYIO NpU3HaKaM
KJ/laCCUYeCcKue 1 apryMeHTaLo Haubomee
COBpEMeHHbIe TIpPUMeHEeHUs 3aKOHOB pacrpocTpaHeHHbI
MeTO/IbI €CTeCTBEHHOHAY4YHbIX € B  peruoHax
WCC/ieJOBaHUS B JUCLIUIIMH, HWCIBITHIBAET JUKOpAaCTyLue
arpoHOMUM. 3aTpyJHeHUst rnpu pacTeHus u
Omnpepenser oopM/ieHHH BBIBO/IOB. Ce/IbCKOXO3SIMCTBe
VHTEHCUBHOCTb HHble  KY/bTYPBI,
JIbIXaHUs B TKaHAX ['oToB K KOOIepauMy | OLeHUBaTh 150'¢
pa3MMuUHbIX C KoJI71Ieramu, 1o ¢usmosoruueckoe
Ce/IbCKOXO03sI1CTBeH CYLeCTBY OTBeUaeT COCTOSIHUE;

Moayasb 4. - IlorionieHue BOALI pacCTeHHEM

Bomnpocsl st 00Cy)KAeHUsI PU 3alUTe JIa0opaTopHBIX padoT:
1. BogHblit 0OMeH pacTeHuH, ero 3HaueHHe.

2. dusnosiornueckre 0CO6eHHOCTH TIOTJION[EeHUS BO/IbI paCTUTETbHOM K/IeTKOM.

3. (I)YHKL[I/IOHI/IPOBEIHI/IE KOpHEBOﬁ CHUCTEMBI KaK OpraHa Ior/jomeHns BoAbl.

4. Ponb TpaHCIMpaLMu B )KU3HU PaCTeHUH.
5. VIHTeHCUBHOCTb TPaHCIMPALMY, TPaHCIIMPALIMOHHBIA KO3(POULMEHT U TIPOAYKTUBHOCTh

TPaHCITUPalliH; 3HaUeHHe 3TUX ToKa3aTeyen u MeTOJbI UX OIpeejIeHud.

Bomnipocsl /151 KO/I/IOKBHYMa:




1. Bopa — cTpoeHue, PyHKLMH, COCTOSIHME B paCTUTeNbHOU KiieTKe. KileTka, Kak ocMOThUeCKast
cucTtema. BogHbIN OTeH1Mas, ero CoCTaB/IsIoLIHe.

[TyTu nocTymieHust BOJbl B paCTUTE/IbHYIO K/IeTKY. MeXaHU3Mbl y/iep>KaHusl BO/bl B TIOUBe.
KopHeBasi cricTeMa Kak OpraH TOTJIOIIeHHs BO/bl. PaboTa HM)KHEr0 KOHLIEBOTO [[BUTATeJIsl.
KopHeBoe fiaBnieHue, ero rnposiejieHne, 3aBUCUMOCTb OT BHEIIIHUX W BHYTPeHHUX (haKTOpOB.

ok W

JIucT KaK opraH TpaHcIypaluu. BHeycTbuuHast TpaHcniupanusi. Pabota ycTbUUHOTO armapara.
Tunbl [BWKEHUs YCTbUL. MeToAbl ompejesieHHss TpaHCIUpaluu. TpaHCIMpalMOHHBIN
Ko3(pu1reHT.

6. BcacbiBarolljasi ¥ vcrapsolasi TOBepPXHOCTU pacTeHUi. [|BryKeHre BOJbl B CUCTEME M0YBa —
pacTeHue — aTMocdepa.

7. BopgHblii GanmaHC pacTeHus. BogHblli JedUIUT W ero B/IMsSHHE HAa BOJOOOMEH W Jpyrue
¢u3roIoruuecKye npoLecchI.

8. OcobeHHOCTH BOZI00OOMEHA Y PA3/IMUHBIX SKOJIOTUUECKUX TPYIII. 30HbI yB/IaKHeHUs. PaboTta
BEepPXHero KOHL[eBOT0 /IBUraTesisi paCTeHHUH.

9. IIpoAyKTUBHOCTL MU UHTEHCHMBHOCTb TPaHCIUpaLiU. 3aKOH 3a/leHCKOro. AHaTOMUYeCKue U
MopdoJioruueckre 0C06eHHOCTH CTPOEHHUS JIMCThEB B 3aBUCUMOCTU OT MX PACIOJIOyKeHUs Ha
ctebJe.

10. Bogneiii  6anmaHc ¢uronieHo3a. PU3MO0/OrHUECKHe OCHOBBI OpOILeHHs. THIMBI TIOJMBA.

[TonuBHast HOpMa pacTeHHUM.

@oHJ TECTOBBIX 3a/JaHUH /I/IA TEKYIIEro KOHTPO,Isi 3HAaHUH 10 TeMe:
Bblbpamb 00uH npagu/ibHbIll omeem

Acconmanuu MoJIeKyJ1 BoJibI 00pa3yroTcs 3a cueT

VIOHHBIX CBSI3ei

+BO/IOPOZHBIX CBsI3ei

rupodoOHBIX CBSI3eH

BEpHBI [E€PBhIE /[BAa OTBETA

Bbibpamb 00uH npasuibHbIli omeem

I'yrranueil Ha3bIBaeTcs

BbITeKaHMe Karle/ieK COKa U3 repepe3aHHbIX KOpHel

+BBIZIe/IeHHe Karle/IbHO - YKU/JKOUW BJlark Ha KOHUMKAX JIMCThEB TIPU BLICOKOU BIXKHOCTH
BO3/IyXa 3a CUeT JIesiTeJTbHOCTA HIPKHET0 KOHLIEBOTO JIBUTATeJIs

BbI/le/IeHre Karle/ieK COKa Ha TIOBePXHOCTH cpe3a CTelsst

BblJleJIeHre KareIbHO - KUJKOMW BJjlark Ha KOHUMKAaXx JIMCTheB 3a CUeT IMpoljecca TpaHCIMpaLyu

Bbibpamb 00uH npasuibHbili omeem

IIpu 3acyxe nepBbIMH YBAJAIOT HIDKHHE (00/1ee cTapbie) JIUCThS B CBA3U C TeM, UTO

CUJIbI MEXXMOJIEKY/ISIPHOTO CLIeTI/IeHHs BOZbl B HDKHUX JIUCThSIX MeHbIlle, YeM B BEPXHUX

OCMOTHUECKOe JIaB/ieHHe K/IeTOK 00Jiee MOJIO/IbIX JIMCTHEB HIDKE, YeM B CTapbIX

B HIDKHUX JIUCThSIX TIPH 9TOM P€3KO0 HapyILaeTcst a30THBI 00MeH, MPOUCXOANT OTPaB/IeHHEe K/IeTOK

+BOJIHBIV MTOTEHLUA/T BepXHUX ( MOJIOZBIX ) TMCTbEB HUXKE, UeM CTapbIX

Bblbpamb 00uH npasu/ibHbili omeem

CuibHOe YIUIOTHEHHE TOYBBI WIHM €€ 3aTOIVIeHHEe 0C/Ia0JisieT MorJiolieHHe BOJbIKOPHAMH
BC/IeACTBHE

+T10/JaB/I€HUS TbIXaHUST



HEXBaTKW MUHEPaTbHOTO MTUTaHUS
CHWXKEeHUs] THTeHCUBHOCTH TPAHCIHAPALUU
YMeHbIIIeHUsT KOJTMUeCTBAa CBOOOTHOM BOZbI

Bbibpamb 00uH npasuibHbIl omeem

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

1-3%

+12-14%

15-25%

Bbibpamb 00uH npasuibHbIl omeem

OTHolIeHHe CyMMapHOro pacxoja BojbI 3a Bereranuio 1ra noceBoB(3BanoTpaHcnyvpanus) K
C03JjaHHOI OMoMacce WM X035IiCTBEHHO M0/Ie3HOMYYPO)Kal0 OIpeje/isieT

K03 dUI[MeHT 3aBsiiaHus

+K03(uLeHT BomonoTpedIeHus

OTHOCHTeJIbHAs TPaHCIHpaLKs

WHTEHCHUBHOCTh TPaHCTIMpALUA

Bbibpamb 00uH npasuibHbIli omeem

Ha xopoio yB/j1a)XKHeHHO# MOYBe BOJHBIH Je()UUT PacTeHNi B TEUeHHH CyTOK
BO3pacTaeT C yTpa Jj0 HOUH

+BO3pacTaer C yTpa /|0 TIOJIy/Hs1, CHIKAeTCsl K BeUepy U MOJTHOCTBI0 MCUe3aeT HOUbI0
BO3pacTaeT C yTpa [0 Beuepa, HOUb TIOJHOCTBIO He MCUe3aeT

BO3pacTaeT B TeueHHe [[HsI, HOUbFO CHIDKAeTCs

Bbibpamb 00uH npasu/ibHbIl omeem

J1s1 paHHel AMarHOCTUKHU BOA000eCIeYeHHOCTH PacTeHHs1 MO)KHO MCII0/Ib30BaTh
+Be/TMUMHY KOHLIEHTPALY KJIETOUHOTO COKa

CTPYKTYPY KJIETOK JIMCTOBOM I/TACTUHKH

OPHEHTALMIO JIMCTA 110 OTHOLIEHHIO K TIOBEPXHOCTH TIOUBBI

BeJIMUMHY MHTEHCUBHOCTH TPAHCITUPAL[AN

Bblbpamb 00uH npagu/ibHbIll omeem

MNHTeHCMBHOCTH TPAaHCIMPALIMH Yy PACTeHUH YMePEeHHOU 30HbI COCTAB/IsIeT
0,2-0,9mr/r-u

1-10mr/r-u

30-50Mmr/T -9

+300-500Mr/r- 4

Bbibpamb 00uH npasubHbIl omeem

Pacrenue uspacxogoBasio 3a Bereranuio 100m1 Boasl u Hakonuiao 0,3Kr cyxoroseiecrBa,
NPOAYKTHUBHOCTH TPAHCIIUPALMU PaBHA

0,3

+3

30



300

Bbibpamb 00uH npasuibHbIl omeem

HacebimeHHas Bo/[0#, HO X0/I0HAsA MOYBA SBJ/ISIETCHA /I PacTeHUN(PHU310/I0rHuecKu CyxXou
U3 - 3a

yMeHbIlIeHUsI JOCTYITHOM /i KOPHel Bjiaru

Pe3KOro CHWKeHHS TPaHCIIUpalviy

+1T10/]aB/IeHHe TTOT/IOTUTE/TbHOM /IesATeTbHOCTH KOPHel

HapyIeHus: BofHOro OasaHca pacTeHus

Bbibpamb 00uH npasuibHbIl omeem

3aKkpbpIBaHNe YCTBHUI] 10 Mepe Pa3BUTHA BOJHOIO /e()UINTA B TKAHSAX JIUCTA00yC/IOB/IEHO
yBe/IHUeHHEM KOHI[eHTPaLiuu

rubbeperHa

+a0CLIM30BOM KUC/IOTHI

ayKCHHa

[IUTOKWHUHA

Bbibpamb 00uH npasuibHbIli omeem

Jns  onpeaeneHuss (U3NOJIOTMYECKOTO COCTOSIHUSI W TNOTPeOHOCTH PpacTeHHsl B
BO/lePeKOMeH/[yeTCs HCI0/Ib30BaTh C/Ie/[yI0Iie M0Ka3aTe/H

+KOHLIEHTPAL[MIO ¥ OCMOTHYeCKOe /IaBieHHe KJIeTOYHOTO COKAa, BOAHBINA MOTEHLIMA [TapeHXUMbI

JIMCTBEB, COCTOSIHUE YCTHHUHOTO arrapara

BeJIMUMHY  KODHEBOTO  []aBJieHUs, COCTOsIHMe  YCTbUYHOroOarapara, HWHTeHCHBHOCTb

TPaHCIMPALVH JIMCTHEB

pH K/1eTOYHOT0 COKa MapeHXUMbI JINCThEB, COCTOSIHUE YCTBHYHOTO aIiapara, BOJHBIN ITOTeHLUa

JIUCTHEB

WHTEHCHUBHOCTb TPAHCIIMPALH, KO3 PUIMEHT BOOTIOTpeb/IeH st

Bbibpamb 00uH npasu/ibHbIl omeem

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

BO3pacTaet C yTpa /10 HOur

BO3pAacCTaeT C yTpa /0 MOY/Hs, CHWKAeTCsl K BeUepy U MOJTHOCThIO MCUe3aeT HOUbI0
+BO3pacTaeT C yTpa /I0 Beuepa, HOYBID TIIOJIHOCTHIO He MCue3aer

BO3pACTaeT B TeUeHUe [JHsI, HOUbIO CHIDKAETCS

Bbibpamb 00uH npasu/ibHbIl omeem

B npojyKThI ()0TOCHHTE3a BK/IIOYAETCHA BOABI
6omnee 10%

8-5%

5-3%

+MmeHee 1% nipoie/iueli yepe3 pacTeHHe BOJbI

Bblbpamb 00uH npasu/ibHbili omeem
IIpoAyKTHBHOCTH TPAHCIHUPAI[HH Ce/TbCKOX03HCTBEHHBIX KY/IbTYP H3MEHSIeTCS BIpe/e/iax
0,2-0,9r/n



+3-4r/n
30-40r/n
300-500r/mn

Bbibpamb 00uH npasuibHbIl omeem

IIpu miomaau aucrbeB 400cM2 ¥ M13MeHeHHH Macchl modera 3a 3 MUHYTHI 0T 15,8r70 15,621
HHTEHCUBHOCTb TPaHCIUpanuM (r/AM2+4 ) paBHa

9

+0,9

0,6

0,06

Bbibpamb 00uH npasuibHbIl omeem

KpuTnueckuii nepuoj B )KMU3HH PACTeHUH C MePUOAOM MAKCUMA/TbHOMIIOTPEOHOCTH B BOJjie
COBIIAZIaeT

+He COBIIajaeT

Bbibpamb 00uH npasuibHbIli omeem
Ce/1bCKOX035IiCTBeHHbIe PACTeHHSI OTHOCATCA K
rurpoduram

+me3oduTam

KcepoduTam

BCeM IepeurCIeHHbIM IPyTIIam

Bblbpamb 00uH npagu/bHbIll omeem

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

3-4

300-500

+1000-2000

Pemenue 3ajau B MasibIX rpynmax:

3agaua 1 Bapuant. OmnpezenuTh Mo TpaHcnupauoHHOMY Ko3dduuueHTy (TK) Bo3MOXXHbIE
ypO’Kau B CyxHe U ChIpble rofiel. B cyxoii rog TK Bo3pacraet, a B cbIpoii cHiKaeTcsi. Oco6eHHO
3aMeTHO CHIWKeHWe TpaHCIHUPalMOHHOr0 KO3 @duiiMeHTa Mnpu OpOLlIeHWH B COYeTaHUU C
ya00peHUsIMU.

TK OcazikoB, MM Ypoxaii ou,1yra Ypoxait x03.,
Kynetypa = = = = = = vu/ra =
CyxOW | ChIpOM | CyxoW | ChIpOM | cCyxou CbIpoM Cyxou | cbipoi
roj roj roj roj rof, rof, rof roj
[Tenua sip 600 450 100 400
[Twennia o3 513 340 100 300
ITpoco 300 200 100 250
fumeHnb 550 300 100 250
Ogec 800 360 100 300




3aracsl Bj1aru B nouse repef rnocesoMm 130 Mm.
Xo3sicTBeHHbIN K03 dULMeHT:

03uMas minenura — 35%

sipoBas mnueHura — 40%

ripoco — 30%

ssuMeHb — 50%

oBec — 30%

VpouonxK,,,
100%

Tabuila pacyeTHBIX JaHHBIX

Ypxos3.=

[TpouieHT NepexBara jaru Ceblpoii roj Cyxo¥u rof,
ITmenuna o3umas 60 25
[Tiwennija sipoBas 50 15
IIpoco 75 30
HAumeHb 70 20
OBec 56 15

3agaua 2 BapuanT. OripefilemUTh MO TpaHCIUpaloHHOMY Ko3dduumeHnty (TK) Bo3MOXXHbIE
ypO’Kau IpU BbINaZIleHWU Pa3HOro KOJIMYeCcTBa 0Ca/iKOB.

TpaHcnvpalMoOHHbIA  KO3(h(ULMEeHT — KOJMUeCTBO HW3pacXO0/0BaHHOW BOJAbI B TIpaMMax,
roie/iiiee Ha o6pa3oBaHue 1 I. CyXOro BelecTBa.

Pacrenue ncrionb3yeT He BCe Majarolye 0CafKu. 3HauuTe/IbHas 4aCTb UX UCTapseTcsl TOUBOM.
B 3aBHCHMOCTH OT MIOTOIHOM 0OCTAaHOBKH U IPYTHX (DaKTOPOB CPeJHUI MPOLIEHT IepexBara
ocazkoB 50-77. ITo oTgenbHBIM Ky/ibTypam: KyKypy3a 50-77, cos 28-47, oBec 5-26.
[Torpe6HOCTH 3a BereTtaruto sipoBoi meHuLbl 250-350, sumens 120-200, kykypy3si 300-350
MM ocazikoB. CpeZiHMe 3arachl Biary B rnouse mnepes nocesoM 160-180 mm; 100 mm 3anacos
BJIard B TIouBe cooTBeTCTBYIOT 1000 M3/ra.

Tabsuija pacueTHBIX JaHHBIX

Yporkait buosioruueck., 1j/ra Yporkaii X0351MCTBeH, 1i/Ta
KynbTypa TK
100mm | 200mMm | 400 mm | 100 mMm | 200 mm | 400 mm
[Tienunia o3. 500
[Tienuna sp. 400
SumeHb 300
OBec 600

IIpumep pacuera (sipoBasi MIIEHULIA).
KosuecTBo Biaru 3a BereTaryo Ky/abTypbl:
160 MM + 100 mm = 260 MM, rae

160 MM — 3arac Biaru nepej, ioceBOM

100 MM — ocaziky 3a BereTaLuio.

W crionb3oBaHue Biaru:

260.0m % 50%
100%

=130Mmm, rpe



50% mepexBaTr 0CaJKOB.

[ToTpebneHo rpaMMoB Bjaru c 1 ra:

130 MM = 1300 T = 1300000 kr= 1300000000 r.
Co3paHo Ccyxoro BelecTBa:

1300000000 - 400 = 3250000x2 = 32,5 wra, rze

400 r — TpaHCNUPALIMOHHBIN KO3h PULIEHT.
Yporkai 3epHa:

32.5y [ 2a x50%
=16,25y / 2a
100%
Tabnmuna 4.1 — Kpurepuu oneHKH ¢(h)OpMHPOBAHHOCTH KOMITETeHIIHI
Kog u Kputepuu olieHrBaHus c)OPMHUPOBAHHOCTH KOMITeTEHL[UN
HavMeHOBaHUe (4acTy KOMITeTeHLUH)
WHJUKaTopa Ha 0a30BOM ypOBHe Ha TIOBBIIIIEHHOM YPOBHE
JOCTVDKEHUST COOTBETCTBYET OL|eHKe COOTBETCTBYET COOTBETCTBYET
KOMITeTeHI U «yJIOBJIETBOPUTETLHO» OLIEHKE «XOPOILI0» OLIeHKe «OTJTUUHO»
(uactu 50-64% ot 65-85% ot 86-100% ot
KOMIIeTEeHLIMH) MaKCHUMaJTbHOTO Oasuia MaKCHUMaJIbHOTO MaKCHMabHOTO
banna bamia
OIIK-5.Criocoben K | ['oToB K Kooreparuu ¢ | ['oToB K Kooriepanuu ¢ | ['oToB K
y4yacTHio B KOJI/leraMH; He COBCeM | KOJleram, o | Kooreparuu C
TpOBeJIeHUU TBEp/I0 BJIaZieeT | CyIeCTBY OTBeUaeT Ha | Kojuieramu, pabote
9KCIepUMeHTalbHbl |MaTepuasioM, TP OTBeTaX | MOCTaB/IeHHbIE 1[e/H, C | B KOJI/IeKTUBe,
X UCC/Ie[IOBAaHUM B |IOITyCKaeT HEeOOoJIBIINMU criocobeH
rpoecCcroHaNbHOM [Ma/oCyleCTBeHHbIe TOTPELLHOCTSMU pacrio3HaBath 10
JlesiTeNIbHOCTH MOTPELIHOCTY B aHalu3e | u3jaraeT yueOHbIA | MOP(OIOrUUeCcKUM
NA-1. Ilox pe3y/ibTaToB, HETOYHYIO | MaTepyaa, B OTBeTe | IpU3HaKaM
PYKOBOZICTBOM aprymeHTaLio JIOTTyCKaeT Haubosiee
crierjuavcta 6osee  [IpUMeHEHHUSI 3aKOHOB | HEOOJIbIIIME TIPO0Oesbl, | PaCIIPOCTPAaHEHHBI
BBICOKOM eCTeCTBeHHOHaYUYHbIX He HCKaXKawoIllue ero | € B  perdoHax
KBa/(pUKaIuu JUCIUIUIMH, WCIIBITHIBAET | COJI@PKaHUSI. JTUKOPACTYIIHe
yuacTBYyeT B 3aTpyJAHeHUs rpu pacTeHus u
NpOBeJleHUU o opmsieHHH BBIBOJIOB. Ce/IbCKOXO03sICTBe
9KCIeprMeHTabHbI HHble  KY/bTYPBI,
X UCCJIeIoBaHuN B OLIeHMBAaTh 150'¢
06/1acT¥ arpOHOMHM du3nonoruueckoe
- Onpepensiet COCTOSIHUE;
WHTEHCUBHOCTD
TPAHCITAPALVU U
OTHOCHUTEJIbHYIO
TPAHCITUPALIHIO C
TOMOIIbIO
TeXHUUECKHX BECOB.




N -2.-OrneHuBaer
BO/IHBIN 0OMeH
pacTeHuH.

Moay/ib 5. - KopHeBoe myranze pacresiia

Bomnpocsl y1s1 00Cy)KAeHUsI TIPU 3alUTe JIabopaTopHoiiipadosl 1:

1. KopHeBasi cucTeMa Kak OCHOBHOW OpTraH IOIJIOIIeHUsI U YCBO@HHsI MUHEPaJIbHbIX 3/IEMEHTOB.
2. dusronoruyeckas pojb MakpO3J/IeMEeHTOB.

3. dusronornyeckas pojib MUKPO3JIeMEHTOB.

4.TspKenble MeTa/UIbl, UX 3HaUeHMe U CIIOCOObI IeTOKCHKALIUH.

5.MeTo/ibl IMarHOCTHUKY MUTAHUSI PaCTeHUU

6. [IpyHLMITMAabHbIe OCHOBBI BhIPALl[MBaHUs PACTeHUH B YC/IOBUSX THIPOTIOHUKHU U a3POTIOHUKHN

7.3HaueHMe JIMCTOBOM, TKaHeBOM 1 TTIOUBEHHOW JUarHOCTUKY B IMUTAaHUU pacTeHUH.

Bomnpocsl 15 KO/I/IOKBHYMa:

1.

10.

Pa3BuTve y4yeHHs O MHHepaJlbHOM TMTaHWM pacTeHuil. KpyroBopoT cepbl B Ouocdepe.
HoctymnHble [ pacTeHuilt ¢opmbl cepbl U MeTaboaM3M cepbl B pacTeHUsx. Kpyrosopor
yriiepozia B 6uocgepe.

MUKpO3/1leMeHTbl U TsDKesble MeTasllbl, UX (U3UOJ0TMUecKoe 3HaueHue /s pacTeHWH.
AKTUBHBIM TpaHCIIOPT. MeXaHU3Mbl pery/siluM, NepeiBKeHHs BellleCTB B PaCTUTeTbHOM
opraHusmMe.

HoctynHele HOpMbI OCHOBHBIX 3/1eMeHTOB MuTaHusi. CiocoObl UX MOCTYIJIEHHS! B pacTeHue.
Kpyrosopot dhocdopa B 6rochepe.

Cucrema yzmobpenuii. Heobxoaymbie ycioBusi ()YHKLIMOHUPOBAHUSI CUCTEMbI yJ0OpeHuUH.
[MuTaHue pacTeHuii B oHTOreHe3e. HeKopHeBoe NuTaHWe pacTeHUH.

Kpyroeopot a3ota B 6uocepe. [Tpu3Haky a30THOTO TOMOJAHUSI y CEIbCKOXO03SIMCTBEHHBIX
Ky/nbTyp. OcoOeHHOCTH HUTPAaTHOTO M aMMOHHMHOTO TUTaHUsI pacTeHWH. ACCUMUISLIUS
HUTpATHOTO a30Ta. CriocoObl peryssiyu a30THOrO MHUTaHWs pacTeHu. Pusnonornyeckue
HapyllleHHs [PU HeloCTaTKe a3oTa.

CesA3b mpoljecca JbIXaHUs C CUHTE30M aMHWHOKMC/IOT B pacTeHWU. IIpUuMHBI HakoIieHus
M30BITOUHBIX ~ KOMMYEeCTB HUTPAaTOB B pacTeHWsX, W TMyTH MX CHIWKEHUs B
CeJTbCKOXO035ICTBEHHOM TIPOYKLIUH.

dusnonoruyeckast posib Kaausi B pacteHud. ®Pusnosioruueckye HapylleHUs TPy HeJ0CTaTKe
Kamus. [Ipu3HaKu KamuiHOTO ToJIofaHusl Y CebCKOXO3SMCTBEHHBIX KY/bTYp. VICTOUHMKHU
Ka/IMMHOTO MUTaHUs Jisi pacTeHri. POpMbI TIOCTYTI/IEHHSI.

dusMnonoruueckye HapyleHus Npu HegocraTke ocdopa. JocTyrHele /151 pacTeHU GopMbl
¢bochopHBIX coeiHEHNH.

[TornoljeHe MuHepanbHbIX BelllecTB. [lacCMBHBIA TpPaHCOPT PAaCTBOPEHHBIX BeIEeCTB.
MuHepasnbHble BelljecTBa B (PUTOL[EHO3aX U UX KPYTOBOPOT B 5KOCHCTEME.

V3mepeHue U perucTparysi napaMeTpoB KOPHEBBIX CUCTEM B T0JIeBbIX YC/IOBUsX. [110THOCTD
W pacripefiefieHde KOpHedl B Tiojie. VIOHHBIA TpaHCIOPT B 1ieJIoM pacTeHHWU. DPopMbl
TMOCTYTI/IeHHsI BellleCTB B pacTeHHe.




11.

12.

13.

14.

15.

Teopud MUHEpanbHOTO TIMTAaHUSI pacTeHW. [IpUHLMIBI  [AWATHOCTUKUA  JedulUTa
MUTaTe/bHBIX 3JIEMEHTOB.

[uarHocTUKa TWTaHUS CebCKOXO3SMCTBEHHbIX pAacTeHWW B  TI0JIeBBIX  YCIOBUSIX.
[epepacripesieieHie U peyTU/IM3allvsl BeLeCTB B pacTeHUW. PerynvpoBaHue pacTeHHsIMU
CKOPOCTH TOTJIOLeHHS] MOHOB.

Oco0eHHOCTH TMTAHUS PACTeHUN B OeCTIOUBEeHHOM Ky/bType (TWIPOa’poIioHWKa U T.J.).
Peaxiusi pacTeHu Ha M30BITOYHO BBHICOKUM YPOBEHb MUHepa/JbHOro muTaHus. [loroijeHue
WOHOB U3 pa30aBfeHHbIX U BBICOKOKOHL[EHTPUPOBAHHBIX pacTBOPOB. AHTOTOHU3M,
CUHEepTHU3M, a/IIMTHBHOCTb UOHOB.

B3aumMogeticTBust Mexxay pacTeHUsiMU. OU3HOIOTHUYECKUe OCHOBBI IPUMEHEHUsT YI00peHUH.
MemOpaHHasi perysisiiiusi HOHHOTO TpaHCIIopTa. VIOHHBINM romMeocTa3 KieTKH. PaaukaibHoe
repeMelljeH1e UOHOB B KOPHSIX, IBMKEHUE T10 aroryiacTy U CUMILIACTY.

[TepemertieHe MOHOB Ha JajbHee pAacCTOsSHWE TO Kcuineme U ¢uiodme. Heobxopumbie
pacTeHUI0 MaKpO U MUKPO3/IeMeHThI, X yCBOsieMble (hOpMbI, cCoeJuHeHUs U (prU310IoTHyecKast
pOJIb.

@oH/] TeCTOBBIX 3a[JaHNH /ISl TEKyLlero KOHTPOJ/IA 3HaHUII 110 TeMe:

Bbibpamb 00uH npasuibHbIli omeem

OCHOBHO¥ KPUTEPHUH, HCII0/Ib3yeMblii /i onpejeneHus GyHKIMOHUPOBAHUS
JIU000TCYTCTBUSI aKTHBHOT'0 TPAHCIIOPTA HOHOB B PaCTeHHH

JeliCTBUE /IbIXaTe/bHBIX 5I0B

TeMIiepaTypHasi 3aBUCUMOCTb
KOHILIeHTpal[OHHbIA rPaIieHT
+371eKTPOXUMUUECKUM TpaZiueHT

Bblbpamb 00uH npagu/ibHbIli omeem

Hau6onbmmii 6apbep B pajuaib6HOM TPAHCIIOPTE HOHOB B KOPHE MPE/CTaBJ/IsAeT
+3HJ0AepMa

TIePULUKIT

Kopa

pr3o/epMa

Bblbpamb 00uH npagu/ibHbIll omeem
B cocTas xyiopo¢usia BXOAUT HOH MeTa/l/Ia

Fe

+Mg

Cu
/n

Bbibpamb 00uH npasubHbIl omeem
BSI3KOCTh LIMTOIUIa3MbI NIOBBIIIAET HOH

K

+Ca

Na

CI



Bblbpamb 00uH npagu/ibHbili omeem

3Hauenne pH nmouBsbl, NPU KOTOPOM TOTIJ/IOIIEHNE HOHA AMMOHUS Oy/ieT
Hau00,/IbIIHM:

4,5

55

6,0

+7,0

Bblbpamb 00uH npagu/ibHbill omeem

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

Fe

rem- Fe

+remFe- 6esok

Bblbpamb 00uH npagu/ibHbIli omeem

HakonieHH10 BereTaTHBHOM MacChl PaCTeHUH CIOCOOCTBYeT
+N

K

Fe

P

Bblbpamb 00uH npagu/ibHbIli omeem

KpaeBoii 0)Kor IMCTbeB MOXKeT ObITh CBSA3aH C HEJAOCTAaTKOM
N

+K

Fe

P

Bblbpamb 00uH npagu/ibHbIli omeem

DHU3HM0/I0rHYECKH KHCI0H COJIBI0 AB/IACTCS
KHO3

+KCI

NH4NO3

NaxS04

Bbibpamb 00uH npasuibHbIl omeem

B Hauasie BereTanyu y pacTeHUd Haubo/1bIIas MOTPeOHOCTH B
+azore

Ka/Tu

MarHuu

Kernese

Bblbpamb 00uH npasu/ibHbili omeem



IIpocTeTHYecKoi rpynnoi KapooaHruapasbl AB/ISIE€TCSA
K

Ca

+7n

Mo

Bblbpamb 00uH npagu/ibHbili omeem
Y cunuBaeT NOTOK aCCHMUJISITOB M3 JIMCTA

+K

N

Ca

Fe

Bblbpamb 00uH npagu/ibHbili omeem

OnTumanbHoe 3HaueHre pH nurare/1bHOr0 pacTBopa JJisi NOr/IOIeHUs HUTpaTa
7,0

6,0

+5,0

4,0

Bblbpamb 00uH npagu/ibHbIli omeem

®duosieToBasi OKpacKa JIMCTheB CBH/ETe/ILCTBYeT 0 fedunure
N
K
Fe
+P

Bbibpamb 00uH npasu/ibHbIl omeem

Ilpu HegoCTaTKe a30Ta B MEPBYI0 ouepeb MPOUCXOJUT
CHWKEHHE WHTEHCUBHOCTH JIbIXaHUSI

HapylleHre BOJHOTO 0OMeHa

+1I0/1aB/IeHre POCTa

CHWKEHHE TI0JIOXKUTE/TbHOM JIeSITeTbHOCTH KOPHSI

Bblbpamb 00uH npasu/ibHbili omeem

Hawn6os1b11as MOTPe0HOCTH B MUHEPA/IBHBIX Y/IeMEeHTaxX Ha JTarne
L{BETEHUsI

+MOJIOZIOCTH

TUIO/IOHOLLIEHHS

Pa3MHOXKEHUsI

Bblbpamb 00uH npasu/ibHbili omeem



O/1IeMeHT MHHepPa/IbHOT0 MATAaHUA, KOTOPbIN Mo/j00H0 dochopy
o0pa3yeTMaKpo3pruyeckue coeHHeHH

HCKYCCTBEHHBIX
KYJIbTYP.
NA-2.-IIposoaut
JIMarHOCTUKY
TPU3HAKOB
roJIOfaHUs
pacTeHul

yryiepoz,
KpeMHUM
MOJTHOIeH
+cepa
Tabmuna 5.1 — Kpurepuu onjeHKH ¢(h)OpMHPOBAHHOCTH KOMITETeHIHI
Kog u Kpurtepuu olieHuBaHUs cOPMUPOBAHHOCTH KOMITeTEHLIUN
HauMeHOBaHUe (4acTy KOMITeTeHLUM)
VMHJMKaTopa Ha 0a30BOM ypOBHe Ha MOBBIIIIEHHOM YDPOBHE
AOCTHXXEHHA COOTBETCTBYeT OLleHKe COOTBETCTBYyeT COOTBETCTBYyeT
KOMIIeTeHLIU1 «Y[I0BJIETBOPUTEIBHO» OLIEHKe «XOPOIII0» OLleHKe «OTJTMYHO»
(vactu 50-64% ot 65-85% ot 86-100% ot
KOMIIeTEeHLIMH) MaKCHUMaJTbHOTO Oasia MaKCHUMa/IbHOT O MaKCUMabHOT 0
Ganna Ganna
OIIK-5.Cnioco6en Kk | ['otoB K Koormepauuu c | ['oToB K Koorneparjuu ¢ | ['oToB K
y4acTHIO B KOJ/UleraMy; He COBCeM | KoJijleramy, 0 | KoonepaLluu C
TIpOBeJleHUU TBEpZ0 BJIaZieeT | CyIeCTBY OTBeUaeT Ha | Kojuieramu, pabote
5KCIIepUMEHTa/IbHbl  |MaTepyasioM, IpU OTBeTax | [MOCTaBJ/IeHHBIE Lie/d, C | B KOJIJIEKTHBE,
X UCCIe[IOBaHUIN B |IOIyCKaeT He0O/ILLLINMU criocobeH
rpoecCcroHaNBbHON [Ma/oCyleCTBeHHbIe TOTPeLIHOCTSIMU pacrio3sHaBaTb II0
JlesATe/IbHOCTH TOTPeLIHOCTY B aHa/lW3e | U3JlaraeT yueOHBIM | MOP(OIOrUUecKuM
NA-1. Iox pe3y/bTaroB, HETOYHYIO | MaTepuaa, B OTBeTe | IpU3HaKaM
PYKOBOZCTBOM apryMeHTaLio JIOITyCKaeT Hauboree
crierjuavcta 6osiee  [IpUMeHEHHUSI 3aKOHOB | HeGosIbIIIKe TPOOesbl, | paclipOCTPaHEHHBI
BBICOKOU eCTeCTBEHHOHAY4YHbIX He MCKaXawllye ero | e B  perdoHax
KBa/M(pUKaLuu JVICLIMIIJIMH, WCHBITBIBAET | COZEepPrKaHUs. JMKOpacTylLye
y4JacTByeT B 3aTpy/iHeHUs! rnpu pacTeHust v
MpOBeJIeHU o opmsieHHH BBIBOJIOB. CeTbCKOXO35IMCTBE
5KCIIepUMEHTa/IbHbI HHble  KY/bTYpBHI,
X UCC/IelOBaHUM B OLIeHMBAaTh ux
00/1aCTH arpOHOMUU ¢du3nonoruueckoe
- OcBavBaeT MeTO[, COCTOSIHUE;

Moayas6 - OHTOreHes u axanTanyusa pacTeHuu




Bonpocs! fyis1 06Cy)KAeHUsI IPU 3alUTe JIa0opaTopHBIX padoT:

1.

10.

OTarel pa3BUTHs K/IeTKH. [IBOWHOe OIJIOZOTBOpeHHe, ero Ouosioruueckasi CyIIHOCTb.
[Tonstue o pocre. Knetounsle ocHOBBI pocTta. IloHaTHe 0 pa3BuTuM pacteHui. [loHsTue
00 OHTOTeHe3e paCTeHH.

MonekynsipHasi Teopusi pa3BUTUs pacTeHui. @Pa3bl MpoOpacTaHWs pacTeHUil. OTarbl
Pa3BUTHS PaCTeHWI. Perynsiiys 3TaroB pa3BUTHSI.

®UTOrOPMOHBI — CTUMYJIITOPBI U MHTUOUTOPBI POCTOBBIX MPOL[eCCOB. PUTOTOPMOHBI, KaK
(bakTOpBI, peryaupymolye pocT U pa3BUTHe L[eJIOCTHOTO PaCTeHUSsI.

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

CuHTe3, JI0KanM3ays 1 nepeBiokeHre GUTOropMOHOB 10 pacteHut0. OcoOOeHHOCTH HX
JeliCTBUSI Ha POCT TKaHel ¥ opraHoB 1 (h)opMHUpOBaHHUe MJI0A0B U ceMsiH. MeTabosinueckast
CBsI3b (PUTOrOpMOHOB. M crosb30BaHWe (DUTOrOPMOHOB M (PU3MOIOTHYECKHA aKTUBHBIX
CoeZIMHEeHWH B C/X TIpaKTHKe. JIoKanM3alysi pocTa y BBICILIUX pacTeHui. 3aKOH 00JIbIIOro
nepuoga. [ToHsiITUE O pOCTe 1eJIOCTHOTO pacTeHHsl. PerynsiTopHble OTHOLLIEHHS MeXAY
BereTaTUBHbIMU U reHepaTHBHBIMU OpraHaMH B TIPOLieCCce poCTa.

OMOpHOHA/IBbHBINM 3Tarl pa3BUTHS pacTeHui. Ero dusmnomornueckrie oco6eHHOCTH. PUTMBI
¢usnosornueckrx mporieccoB. PakTOpkl, BAUSIOLIME Ha CYTOUHbIE W TO/JOBble PUTMBI.
MorneKy/isipHble ¥ K/JeTOYHble OCHOBBI OnOTexHOsioruu. CBOMCTBA TOTUIIOTEHTHOCTH
K/IeTOK. BO3MO)KHOCTH MeTo/ja 9KCTIepUMeHTabHOTO MopdoreHesa B Ky/IbType K/IeTOK U
TKaHel /11 paCTeHHeBO/CTBA.

FOBeHa/TbHBIN 3Tan pa3BUTHS pacTeHUM, ero GhHU3UoIoruUecKre 0co0eHHOCTH. CHCTEeMBbI
KpacHbIW - JaqbHUM KpacHbIW cBeT. D(d@eKT chHero cBeTa Ha poCT. Buzbl ABMKeHUM
pacTeHW, UX TPUCIIOCOOUTe/TbHOe 3HAaUeHHe.

PocToBble ¥ TypropHble MeXxaHU3Mbl [BWKeHUM. Tpormusmbl. HepaBHOMepHBI DOCT
pacTeHuUi TI0 OTHOILIEHHIO K JIOKA/IbHO JieicTBYyroleMy (akTopy. HacThueckue 1Br>KeHUs
pacteHuil. MeTo/ibl U3MepeHHsi CKOPOCTH POCTa.

[Tokoli pacreHuid. buosornueckuii W BBIHY)XKAEHHBbIM TOKOM. fpoBu3aiusi U
TepMOIepuou3M. 3aKOH MUHUMYMa M B3auMO/IeHCTBUS (akTOpoB pocTa. Pusnosiorus
cTapeHust pacteHui. LlMK/iMyeckoe cTapeHHe W OMOJIO)KEHHWe pacTeHHWN U OpraHoB B
OHTOTeHe3e.

OcobeHHOCTH poCTa pacTeHul B (UTOIeHO3e. BiiusiHue Ha POCT pacTeHUM XMMUYeCKUX
cpefcTB 3aliuThl. dDoTornepuou3M. Bo3Mo)KHOCTH peryivpoBaHusi pa3BUTHSI pPacTeHUM
cBeTOBbIM (haKTOpPOM. DTar CO3peBaHUsI U 3pesiocTU pacTeHuil. Ero ¢usnonorvueckue
0COOEHHOCTH.

(I)OH}I[ TeCTOBbIX 3aﬂaﬂﬂﬁ AJIA TeKyIero KOHTpoJisi 3HAHHUM 10 TeMe:

Bbibpamb 00uH npasuibHbIl omeem

Y cuneHHoe nor/omenyue BOAbI XapaKTePHO AJIsA (a3bl
JieNIeHust

+pacTsoKeHust

g depeHaLn

CTapeHwust

Bblbpamb 00uH npasu/ibHbili omeem



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

L[UTOKUHUH

rubbepesuTMH

3TH/IEH

Bblbpamb 00uH npasu/ibHbili omeem

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

YMEHBIIIAeTCs

yBeIMUMBAeTCS

+MMeeT CYyTOUYHbIM PUTM

Bblbpamb 00uH npasu/ibHbIll omeem

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

TIPOpPaCTaHUX CeMsTH

(hopMUpOBaHUM reHepaTUBHBIX OPTaHOB

Bbibpamb 00uH npasuibHbIli omeem

Poct pacrenmii -310

+HOBOOOpPAa30BaHKe 37IeMEHTOB CTPYKTYPbI
yBeJIMueHre KOMM4YeCcTBa OPraHMuecKoro BelllecTBa
yBeJIMueHre Macchl

yBeJIMueHre pa3MepoB

Bbibpamb 00uH npasu/ibHbIl omeem

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

+0/IHOCTOpPOHHee JielCTBHe (haKTopa Cpefibl

Ha pocT oceBbIX OpraHOB pacTeHHW CHJIbHee BCEro B/IUSIFOT

3eJieHbIe

CYHYe

JKeNThble

+KpacHble JIyur

Bbibpamb 00uH npasu/ibHbIl omeem

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

3-5%

+10-12%

1-3%

0,3-0,5%

Bblbpamb 00uH npasu/ibHbili omeem
KopHeo0Opa3oBaHue y 4epeHKOB MO)KHO YCH/IUTh



[IUTOKUHUHAMU
rrubbepenmMHaMu
+ayKCHMHaM1
3TUJIEHOM

Bblbpamb 00uH npasu/ibHbIli omeem
Y piuHeHue cTed/isi BbI3bIBaeT
ayKCUH

+TH06epeH

3THJIEH

LUTOKUHVH

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

+obecrieurBaeT MHULMALIUFO [IBETEHHST
YCKOpSieT POCT

3ameZi/IsieT pocT

Bbibpamb 00uH npasuibHbIli omeem

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

+IMHa JHA

B/I&)KHOCTb BO3/lyXa

TeMIieparypa

WHTEHCHMBHOCTb OCBEIl€eHHOCTH

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

I depeHLalN

MOpPHOHATBHYIO

+pacTsoKeHus

Bbibpamb 00uH npasu/ibHbIl omeem

IIpaBWIbHYI0 OPHEHTAlHI) B NPOCTPAHCTBE OCEBHIX OPraHOB PacTeHHS] BOCHOBHOM
omnpepjenser

XeMOTpPOTH3M

dhoToTponu3m

TUPOTPOIH3M

+TeoTponu3m

Bblbpamb 00uH npasu/ibHbIll omeem
OTcyTcTBHEM 0/1aroNpPHUATHBIX YC/IOBHH /I/IA POCTA BHI3bIBAETCS
ryOoKuit



Tnpe/iBapyTe/IbHbIN

BTOPUYHBIN

+BBbIHY)K/,eHHbI [TOKON

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

TI0SIB/IEHUY BCXOZI0B

+1IpopacTaHuy ceMsH

(hopMHpOBaHNUY reHepaTUBHBIX OPraHOB
ITpoOy)xaeHHe CAIMX NMOYeK BbI3bIBaeT yAaieHue
LIBETKOB

IUI0J0B

+BepXyILIKU mobera

CTapbIX JIMCTHEB

Bbi6pamb 00uH npasuwibHbIli omeem

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

30-40%

40-50%

50-60%

Bblbpamb 00uH npagu/ibHbIli omeem
Crparudukanusi

TOPMO3UT TIPOpacTaHre CeMsTH
CTUMY/IUPYeT LIBeTeHre pacTeHui
TIPOJIJISIeT TIOKOM CeMsTH
+CrocoOCTBYeT MPOpacTaHHIO CEeMSTH

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

yTOJIIeHre KIIeTOUHOM CTeHK!

oOpa3oBaHue 1|eHTpaTbHOW BaKy0/In

+KJ/IeTOYHOe Jie/ieHne

Bbibpamb 00uH npasu/ibHbIl omeem

MakcuMasbHBIN POCT cTed/1s1 B BBICOTY Hab/1l0aeTcs
+B TEMHOTe

TIPH KOPOTKOM JIHE

TP [JTMHHOM JIHe

TIPY HEITPePhIBHOM OCBeIleHNH

BOITPOC CO CBOBOJHbBIM ®OPMHUPOBAHUEM OTBETOB

Bonpoc Ha 3anosHeHue ¢opmbl

Ecu K aKTUBHOMY LIeHTPY )epMeHTaTUBHOIO Oesika CriocobeH MpUCcoeJUHUTLCS He TOJTBKO
cybcTpat peakivy, HO U CTPYKTYPHO MOA0OHBIN eMy UHTHOUTOP, TO 3TO (KOHKYPeHTHOe)

VMHTHOMpOBaHue.



Eciu k1eTka HaXOAUTCS B COCTOSTHUM TIOJTHOM TIOTePU Typropa, a ee BO/HbIN MOTeHI[1al PaBeH -
0,5 MIla, To ocMOTUYeCKUM MOTeHI[1as cocTasseT (- 0,5 Mma).

[1pu rugpocratnueckom noreHuuasne 0,5Mrma v BogHoM - 0,2Mria 0cCMOTUUeCKUH TTOTeHLal
cocrasnsieT — (0,7 Mma).

[TpoAyKTUBHOCTH TPAHCITUPALIMM pacTeHUs], HAaKOMUBIIIEro 3a Beretaluio 0,3 Kr CyXoro
BelljecTBa 1 ucrapusiiero 100 i1 Boabl coctasiisiet (3 r/m).

[To OTHOIIEHHIO K BOJie OCHOBHBIE TPYIIITBI 3/1AKOBBIX U 3¢pPHOO0O0BBIX TPaB, Mac/IMUHbIe,
3epHOBBIe OTHOCATCS K rpyrre (Me30(uToB).

[Tepurof B )KU3HU pacTeHus1, KOT/la OHO HanuboJiee UyBCTBUTETBHO K HEJJOCTATKY BO/IBI
Ha3biBaeTCs (KPUTHUECKUM).

BeisieneHue KaneabHO-XAKOW B/lard JIMCTbSIMU B YCJIOBUSIX NOBBILIIEHHOW BI&XKHOCTU BO3/yXa
Ha3bIBaeTCs (ryTTamueH).

dukcarusi CO2 y Cs-pacTeHuid IPOUCXOUT B KJleTKax (Me3oduiia).

TemmneparypHbIii MaKCUMyM (OTOCHHTe3a (HMXKe) TeMIlepaTypHOro MakKCMMyMa JibIXaHusl.

OCHOBHBIM 3HEPreTUUeCKH LIeHHBIM TIPOIYKTOM a3pO0OHOTO0 /bixaHus siBjsiercs: (AT®).

Peakuiyist pacTeHMid Ha epUOIMYECKYI0 CMEHY MOBBIIIEHHbIX Y TTOHWKEHHbIX TeMIlepaTyp,
BbIP@KAIOIIasiCsl B U3MEHEHUH TPOLIeCCOB POCTA M Pa3BUTHS Ha3biBaeTCsl (TepMOMEpPUOAN3M).

B 10)KHBIX IMpOTax pacrpocTpaHeHa rpyra (KOPpOTKO)IHEBHbIX paCTeHUH.

Crioco6HOCTh pacTeHH IepeHOCUTh HU3KHe OTpULlaTeTbHbie TeMIiepaTyphl Ha3bIBaeTCsI
(MOpP030CTOMKOCTHI0).

Cnaboe pa3BuTHe MeXxaHUUYeCKHX TKaHel cTe0Jisi MPUBOJUT K MOJIEraHHIO.
PocT cTebsist B TO/MIMHY 00ecreunBatoT (JiaTepa/ibHble) MEPHUCTEMBI.
Ha spoBr3aniyio pearvupyroT TOJIKO Ha KOPOTKOM JjHe (pacTeHUsl-ABYPYUKH).

OtcyTcTBre 61aronpUsITHBIX [/ POCTa YCJIOBHUH BbI3bIBaeT (BbIHY)KAEHHBIN) ITOKOM ITOUeK U
CeMsIH.

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

‘ ¢yHkyus buomembpaH onpedeneHue




1) pasgenuTenbHas

ydJacThe B XUMMWYECKHMX TIpeBpAllleHUsIX pa3/InyHbIX
Bel[eCTB (2)

2) meTtabosmueckas

rnoanaep>XaHve pa3HOCTHU 3JIEKTPUUYECKHX IIOTE€HLKMa/IOB

(4)

3) pelieriTopHasi

pa3jie/ieHHe BHYTPU- U BHEK/IETOUHOTO MpocTpaHcTBa (1)

4) snekTpuyeckasi

TIePEHOC BEIeCTB MEX/Y Pa3/InUHbIMUKOMITAaDTMEHTaMH
Y BHEKJIETOUHOU cpefoi (5)

5) TpaHcropTHas

ydacTue B BOCIIPUSITUM BHEIIHHX CTUMYJIOB (3)

Y cTaHOBUTL COOTBETCTBUE:

ouchpysus monexyn

onpedesieHue 8 MeMbpaHe

1) natepasnbHast

JBYDKEHWE BOKDYr OCH TEpPIeHJUKY/ISIPHO TIOCKOCTH
oucos (2)

2) BpaularenbHas

riepeMeIljeHe C OZJHON CTOPOHBI O1C/Ios Ha Apyryio (3)

3) daun-dnon

C) [BWKeHHe B TI0CKOCTH oucsos (1)

Y cTaHOBUTL COOTBETCTBUE:

3/1eMeHMHbIU XuMu4eckull cocmas besnka

codeporcaHue 8 npoyeHmax

a) yriepon
b) kucaopon
C) BOZOpPOA
d) asor
e) cepa

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

Pabora B Mmasbix rpynmnax: PemeHue 3aau

3agaua. OmpezeUTh Ky/IbTYphbl, OT3bIBUMBBIE HA pa3Hble CMOCOOBI TPeArIOCEeBHOM

00paboTKH cemsiH.

[Tpuem 06paboTKH.

ITpoBeaeHne 06padoTKH

Kynberypa

1. Bo3gyiHo-
TerioBas

Pacchinmanye ceMssH TOHKHAM C/I0€M B COJIHEUHLIE AHHU C
rnepuoauyeCKnm repesiornadyrBaHUEM.

2. TerioBad.

PaccTu J/1s TIPOCYILKM M TIOC/IeYIOIee MIPOrpeBaHue
cems 10 30°-35°C B Teuenue 4-5 yacos.

3. O6bpaboTka cemsiH
XOJIO[IOM.

[ToriepeMeHHOe BbIZIEP>)KMBaHWE ceMsiH 18 yacoB mpu
0°C u 6 vacoB mpu 18°C B Teuenue 15-25 CyTOK.
VCrionb3yr0T HaK/IFOHYBIIMECS W He HaK/IFOHYBIIKeCs
ceMeHa.

4. 3akanvBaHue K
3acyxe no ['enkerito.

CeMeHa HaMauMBaKOT B BOJle WM C1abOM pacTBope
6opHoii kucsiotsl (0,01%) B 3-4 mpuema. Ha 100 kr
cemsiH 6epyT 30-40 11 Bogpl. Korza Bcsi Boja BIIUTAETCS,
BOPOX TMOKPBIBAIOT MEIIKOBUHOW U BbIJI€P’KMBAIOT /IBOE
CYTOK, MepUOoJUYecKHu IepesonauuBas. 3aTeM ceMeHa
pacchINarT U MOACYLIUBAIOT.

5. 3akasuBaHue K
3aCOJICHUIO 10
I'enkesto

To e camoe, HO MCITOJTb3YIOT PAaCTBOPBI COJIel HaTpus,
KasbL[Ust U JIp.

6. O6paboTka ceMsiH
B pacTBoOpax

MaKpO3J/IEMEHTOB.

Ucnone3zyror 1 % pactsop NPK (B surpe BOABI
pactBopsitoT 9,5 r NH4NO3, 6,4 r KH2POs, 5,6 © KCI).




CeMeHa HaMauuMBalOT B TeueHue 6-24 4YacoB, 3aTeM
MPOCYIIUBAIOT.

7. ObpaboTKa cemsH
B pacTBOpax
MHKDO3/IEMEHTOB

s navauvBanyst cemsH Uaions3yror 0,01-0,005 % pacteopel
X/IODUCTOI0 WM CepHOKMCIOr0  Mapradi,  0,004-02%
ceprokuciont Memy, 0,02-0,03% 6opHoli kuciotsl, 0,01-0.2 %
CEePHOKMC/IONO 1MHKA. PacTBOpbI BIMTBLIBAIOTCH CcemeHamvu 8-12
YaCoB, 3aTeM CeMeHa TMOJICYLLIBAKOTC Ha BO3yXe.

8. O6paboTtka
OUOreHHbIMU
CTUMY/ISITOPaMH.

['oToBat pactBopsl, cofepxkatue 20-50 Mr/n sHTapHOM
kucaotel. Ha 100 Kr ceMsiH MCIOJIB3YHOT 35 JIUTPOB
pacTBopa B [Ba Ipuema:l5 /MUTPOB IIpU NepBOM
obpaboTke, 10 TUTPOB uepe3 6 YacoB. 3epHO HAKPBIBAIOT
Ope3eHTOM Ha 24 yaca, 3aTeM IPOCYIIMBAOT.

9. O6paboTtka

Ncnosne3yrot 0,03 % pactBop. HamaunBaroT 24 yaca npu

MeTHU/IEHOBOM Temneparype 22-24° C.

CHHBIO.

10. O6paboTka Wcnormayror 0,01 % pacteop rerepoaykcisa, 01-05 % pacteop
POCTOBBIMU TVOOEPWIMHA, HAMAUMBAROT 12-24 yaca 3areM MpOCYIIMBALOT.
BeIL[eCTBAMHU.

11. JpakupoBaHue
CeMsiH.

CemeHa 00B0JIaKMBalOT TYCTOM Kilesileld MacCOM,
coiepyKariiei MHKDPO3/1eMeHThI, (bUTOrOPMOHBI,

GyHrULUAbI ¥ IpyrUe BelllecTBa.

12. ITopcymvBanue
CeMsiH.

CemeHa MnoACyumurBarOT B CyXOM TIOMELIEHWN B TeUueHne
HECKOJIBKMX CYTOK.

13. IIpombiBaHue
ceMsiH B IMPOTOYHOM
BO/JIE.

[TpoMbIBKAa B TIPOTOUHOM BOJle B TeUeHHe HeCKOJbKHX
CYTOK.

3agaua. Onpegenuts Mopdodr3ronoruueckre apaMeTpbl MOJieId COpTa TIIeHULIbI Ha

TEOPeTHUEeCKH BO3MOXKHYIO YPOXKaltHOCTb.

. Mogens h:o,aen;HHa
No [TonTaBka ,Z[Uap Ha eope
. (pationup- YeCcKu
/ [TokasaTtenu (ctapsiit - BBICOKYHO
OBaHHbIN . BO3MO>KHYIO
3| COpT) copr) ypoXKau- oKt
P HOCTh P
HOCTb
YpoXXarHOCTb, 1/Ta
1 | GyaronpusATHBIN rof 28-28 34-36 55-60 100-117
He0/1aronpUsTHBIN IO/ 5-6 8-9 11-12 12-14
q 7 1 m?
p | HCTIO pactenum ma LMD OTEPER T 580300 | 280-320 | 280-320
yOOpKO#.
3 | IIpoayKTHBHAas KyCTUCTOCTh 1,4-1,5 1,5-1,6 1,8-2,0
4 | Yucsio npoyKTUBHBIX cTebeii/1 m2. | 420-480 450-510 550-800
Ypoxkaii 3epHa c 1 pacreHus, T.
5 | rimaBHoro robera 0,65-0,75 | 0,8-0,9 1,15-1,25
OOKOBLIX [100EroB 0,20-0,25 | 0,35-0,40 0,75-0,85




Honsi GOKOBBIX TOOETOB B ypoikae

6 o 25-30 30-35 40-45
3epHa, %
7 | UMCJI0 KOJIOCKOB B I'JIaBHOM KOJIOCe 12-13 14-15 15-16
8 | CpenHsisio3epHeHHOCTh 1 Koioca 1,6-1,7 1,8-1,9 2,2-2.4
9 | Yncio 3epeH B IVIaBHOM KoJioCe 21-23 24-28 34-38
10 | 6iee uKcsio 3epeH Ha 1 M2, ThIC. 9,5-10 10-11 14-15
11 | Macca 1000 3epen, r 28-30 32-35 38-42
[1Ipofo/KUTENIBHOCTD TIePUOZ0B, JHU
12 BCXO/bI-TIOJIHAs CI1eJIOCTb, 79 82 80-81
BCXOJBI-KOJIOLLIeH e 47 49 45-47
KOJIOLLIeHUe-TI0/IH CI1e/I0 32 33 34-35
13 | BbicoTa pacTeHu#, CM 110-115 115-120 90-95
14 Hons KOHOCaoB cyxoit Macce robera 18-19 19-20 4.5
B 1|BeTeHMe, %
15 OTHoOLLIeHWe MacC KOJIOC/JIUCThS B 1,0-1.1 1,0-1.1 14-15
LIBETeHUe
Cyxasi Hafi3eMHasi Macca, 1yra B ¢a3y
KOJIOIIIeHUe, 52-57 58-63 65-70
16 | mpupoCcT  OT  KOJIOLIEHUs [0
CO3peBaHus 83-38 46-45 125-135
B [IOJIHYIO CIeJI0CTh 85-95 98-102 42-45
17 N[zaK(ZZI/IMaJILHaH M/I0LIaJb JIUCTHEB, 3.5.4,0 4348 4853
M-/M
18 | Xo3siicTBeHHbIN KO3PduiyeHT, % 30-33 34-37 42-45
19 (DOTOCI;IHTGTI/IIIGCKI/Iﬁ MOTeHL1aJl, 0.8-0.9 1,0-1.2 1.0-1.4
MJIH. M“/Ta
[Tnomazb MMCTHLEB TIAaBHOTO To6era,
% 100 115-120 115-120
20 | 1-4 sipyc 100 115-120 115-120
5-6 sipyc 100 115-120 120-130
tdnar 100 115-120 150-160
[IpoO/KUTENIBHOCTD  JKU3HU ~ OT
71 TOSIBJIEHUS 10 YChIXaHUS, IHU
1-4 apyc 38-38 39-40 39-40
5-8 sipyc 48-49 52-53 55-58
27 Uucras MPO/IYKTUBHOCTD 8.9 8.9 8.9
doTocuHTe3a, I/M%/CyTKI
23 | Uucsio 3apo/iblieBbIX KOpHEH 4,5-4,8 4,7-4,8 5,0
24 | YUCio KOneonTU/IbHBIX KOPHer 1-2 2-3 2-3
25 | Yncsio y3/10BbIX KOpPHeU 10-12 11-13 12-14
['nmybrvHa TIPOHUKHOBEHHUS KODHeH,
26 | cM, K Hayvany KylleHUs 40-45 45-50 50-60
MakKCHMaJibHast 140-145 145-150 150-160
27 | 3acyx0yCTOWUMBOCTb, OaslI 3 5 4-4,5




‘ 28 ‘3acyxoypo>1<aﬁHOCTL, Gann ‘

Tabmuna 6.1 — Kpurepuu oneHKH ¢(h)OpMHUPOBAHHOCTH KOMITETeHIHI

N]-1. Vcnonb3yet
KJ/IaCCU4eCcKue 1
COBpEMEHHbIe
MeTO/Ibl
WCC/Ie[IOBaHUs B
arpOHOMMHM —
TIPOBOJIUT OL|€HKY
BeCeHHero
COCTOSIHUSI O3UMBIX

KY/IBTYP

Kog u KpuTtepuu olieHrBaHus C)OPMUPOBAHHOCTH KOMIIETeHLIUN
HavMeHOBaHUe (4acTy KOMITeTeHLUH)
VHAWKaTOpa Ha 6a30BOM ypOBHe Ha TOBBILLIEHHOM YPOBHE
AOCTHIKEHHSA COOTBETCTBYET OLIEHKE COOTBETCTBYET COOTBETCTBYET
KOMITeTeHI U «y[I0BJIETBOPUTEIBHO» OLI€HKE «XOPOIII0» OLIeHKe «OTJTUUHO»
(yactu 50-64% ot 65-85% ot 86-100% ot
KOMIIETeHL[H) MaKCHMasbHOro Oasa MaKCHMaJ/IbHOT'O MaKCHMa/IbHOI'O
6amnna 6amia

OIIK-1.Cnocobex l'otoB K kKoomepauuu c | ['oToB K Koomnepauuu ¢ | ['oToB K
peliaTh TUTIOBbIE KOJIJleraMyd; He COBCeM | KOJuleramMu, Mo | KoorepaLuu C
3a/lauu TBEpJO BJIQJIE€T | CyII[eCTBY OTBEUaeT Ha | Kojuleramu, pabore
ripoeccroHa/NLHOM [MaTepuasioM, MpHU OTBeTaX | MOCTaBJ/IeHHBIE 1[e/l, C | B KOJIJIEKTHBE,
JesITeJTbHOCTH Ha JIOTTyCKaeT HEeOOoJIBIINMU criocobeH
OCHOBe 3HaHUI MasoCyleCcTBeHHbIe TOTPELLHOCTSMU pacrio3HaBath 10
OCHOBHBIX 3aKOHOB |[IOTPEIIHOCTM B aHaju3e | u3Jjaraer yueOHBIM | MOP(OIOrUUecKUM
MaTeMaTUueCKUX,  |pe3y/7bTaToB, HETOYHYIO | MaTephasg, B OTBeTe | MpHU3HaKaM
eCTeCTBeHHOHayYH |apryMeHTaLuio JIOTTyCKaeT Haubosiee
BIX U TIpUMeHeHUs 3aKOHOB | HeOoJIbIIIMe TIPO0Oesbl, | PACIIPOCTPAaHEHHBI
obmienpodeccroHan |eCTeCTBeHHOHAYUYHbIX He HCKaXalolue ero | e B perdoHax
bHBIX JUCLIAIIIMH C |IUCLIUIUVIMH, WCIBITbIBAeT | COAEeP>KaHUS. JMKOpacTylLye
TpUMeHeHHeM 3aTpyiHeHUsI npu pacTeHust u
MH(OPMALIMOHHO-  |0(hOpM/IEHUM BBIBO/IOB. CeIbCKOXO035IHCTBe
KOMMYHMKAaI[MOHHBI HHble  KY/bTYpBI,
X TeXHOJIOTHH; OLIeHMBAaTh 150'¢
OIIK-5.Crioco6eH K bu3nonornueckKoe
yuacTHIO B COCTOSIHUE;
MpoBeJIeHU 1
9KCIepUMEeHTa/IbHbI
X WCCJIeJOBaHU B
rpogeccruoHabHOM
JlesiTeNIbHOCTH




Moayab 7 - AxanTaius ¥ YCTONYHBOCTh PAaCTeHUM

Bomnpocs! Asist 00CyKAeHNs IPH 3aIUTe J1a00paTopHbBIX padoT:
1. Uewm pa3nnuaroTCsi MOPO30yCTOMUYMBOCTD U 3UMOCTOMKOCTB?
2. Tlpu KakuX yCIOBUSIX POMCXOAAT TepBasi ¥ BTOpasi CTaiuy 3aKaJMBaHUsl PACTeHUM K
MOpO3Yy?
3. B ueM coCTOUT 3alllUTHOe AeMCTBHe caXapoB?
4. Kak BiusieT cofiep>kaHue CBOOOJHOW M CBSI3aHHOM BOJ[bI HA MOPO30YCTOHUMBOCTH
pacTeHui?
5. Kakume cymjecTtBywoupie MeToAbl 00pbObI € BBIIPeBaHWEM, BBIMOKAHHEM W
BbINIMPAHUEM PacTeHUM?
6. [louemy UMEHHO PpOCT SB/S€TCSA [IJIaBHBIM [JUarHOCTUYECKUM IIOKa3aTesieM
YCTOWYMBOCTH pacTeHUi K HeO/1arorpusTHBIM YCIOBUSIM CPe/IbI?
7. Tlouemy TIpU [JUArHOCTHUKe YCTOMUWBOCTH HEOOXOAMMO CpaBHEHHE C W3BeCTHBIMU
copTaMU-KiaacCcuprKaTopamu?
8. Kakue MeTozbl MCIIOJ/IBb3YIOTCS [/ AMArHOCTUKH COJIeyCTOMUMBOCTH PACTEHUM?
9. Kakue ¢u3nonoruueckye MeTo/ bl MOT'YT OBITh MCIT0/Tb30BaHbI JI7Isl OLIEHKUA COCTOSTHUSI
03UMBIX T10C/Ie TTepe3rMOBKU?
10. B kakux ciyuasix UHpOpPMaTUBHO OrpeiesieHre Co/lepyKaHUsi CaxapoB B PACTUTeTbHbBIX
TKaHAX?
@®oHA TeCTOBBIX 3a/JaHNH /1A TeKyIero KOHTPOJIsi 3HaHMI 10 TeMe:

Bblbpamb 00uH npagu/ibHbIli omeem

IIpruuHo¥ ruden pacTeHuii PU BbINMPeBaHUH ABJIAETCHA

yCH/IeHHe aHaPOOHBIX TPOLIECCOB, yMeHbllleHHe crHTe3a AT® HakorieHue CITUPTOB,
anbAeruioB

+UCTOII[eHre pacTeHus B pe3y/bTaTe JOBOBHO OOJIBIIION MHTeHCUBHOCTH AbIXaHUSI 11071 TOJICTHIM
C/I0eM CHera B YC/IOBUSIX MSATKOW 3UMbl

pa3pbIB KOpHEH, BbI3BaHHbIN TEM, UTO CHErOBast BOZia, 00pa30BaBIIasiCsl BO BPeMSsI OTTEIe/N U
BITUTABILIASICS B TIOUBY, TIPU MOXO0JIO[@HUM 3aMep3aeT U PacllMpsisiCh MOJHUMaeT BePXHUM CJIOU
TIOYBbI

oOpa3oBaHe U3 CHErOBOM BO/IbI Hafl PACTeHWEM TIPH MOXO0JI0JaHUH JIeJSTHON KOPKU

Bblbpamb 00uH npagu/ibHbIll omeem

PacreHusi, npou3pacTawinye B CyXux MecTax 00uTaHusl, - 3TO
TUrpOUTHI

TUAPO(UTHI

+KCepoUTbI

Me30(UTbI

Bbibpamb 00uH npasuibHbIl omeem

ITpucnoco6/1eHueM AJIs1 IPOU3PACTaHHUA Ha 3aCO/IEHHBIX MOYBAX SABJISETCSA
cabast IHTEHCHBHOCTB (DOTOCHHTe3a

+HaKor/ieHre OCMOTUYEeCKU aKTUBHBIX BeIlleCTB

cofiep>kaHuie 60JIbILIOr0 KOJTMUeCTBAa BOAbI B TKAHSX

BbICOKAsl UHTEHCUBHOCTh JIbIXaHUsI



Bblbpamb 00uH npagu/ibHbili omeem

3aIUTHHIMY BellleCTBAMHU y PAaCTeHUH ABIAIOTCA
+caxapa

JKUPBI

OpraHu4ecKue KUC/I0ThI

AMHUHOKHCJIOTHI

Bblbpamb 00uH npagu/ibHbIll omeem

B ocHOBe moJieraHus PpaCTeHHH JIeKUT
OosIbIIIOE COZiep>KaHKe BOJbI B PACTEHUH

HHU3KOe COZIep’KaHue BOZIbl B PACTEHHUH

+csmaboe pa3BUTHE MeXaHUYeCKOM TKAHU COJTIOMUHBI

Bblbpamb 00uH npagu/ibHbili omeem

IIpruuHoO¥ rude/n pacTeHuil NP BHIMUPAHUH SIBJISIETCSA

yCHIeHHe aHa3POOHBIX MPOLIECCOB, yMeHbllleHHe chHTe3a AT®d, HakoryIeHre CIIUPTOB,
anbAeruioB

HCTOILIeHWEe PaCTeHUsI B pe3y/IbTaTe A0BOIBHO OO/bIIONH MHTEHCUBHOCTH [IbIXaHUS ITO]] TOJICTBIM
CJI0eM CHera B YCJIOBUSIX MSATKOW 3UMBbI

+pa3pbiB KOPHEH, BbI3BAHHBIN TEM, UTO CHEToBasi BOZla, 00Pa30BaBIIIasiCs BO BpeMsI OTTEIeIN U
BIOMTABLIASICS B TI0YBY, NP MOXOJI0/JaHMH 3aMep3aeT U PacCIlIUpsisiCh TIPUMNOJHAMAaeT BepXHUM
CJI0M TIOYBBI

obpa3oBaHue U3 CHeTOBOM BOZBI HaJl PaCTeHHeM TP ITOXO0JIOAAHUY Jie[ITHOW KOPKU

Bblbpamb 00uH npagu/ibHbIli omeem

Pacrenus, npou3spacraroiniyie Ha HaCO/IEHHbIX NMOYBaX
+Tano@uThl

KCepOQUTEI

Me30(UThI

3MU(UTHI

Bblbpamb 00uH npagu/ibHbIli omeem

3amuTHOE BeIeCTBO, HAKaIUIMBAOIIeecsi BO BpeMsi 3aCyXH pacTeHHi
YKUPbI

BUTaMUHbI

+IIpOVH

METHOHHH

Bbibpamb 00uH npasubHbIl omeem

Mopo030CTOHKOCTH - 3TO

CITOCOOHOCTH NEePeHOCUTh HU3KHE TI0JIOKUTE/TbHBIE TEMIIePaTyPhl
+CrocoOHOCTh TIEPEHOCHTDb HU3KHE OTPHULIaTeTbHbIe TeMITepaTyphbl
CTII0COOHOCTh TIEPEHOCUTD AeHUCTBHE JIeISTHOU KOPKU
CTOCOOHOCTH MePeHOCUTb 3aMOPO3KH

Bblbpamb 00uH npasu/ibHbill omeem



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

repOULIU/IBT

Bblbpamb 00uH npasu/ibHbili omeem

IIpruuHo¥ ruden pacTeHuil MPU BBIMOKAHUU ABJIAETCHA

+ycuieHre aHa3pOOHBIX TIPOLIECCOB, yMeHblIleHHe cuHTe3a AT®, HakorieHHe
CIIUPTOB,aJIb/IerUI0B

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

TOJICTBIM C/IOEM CHera B YCJIOBUSIX MATKOU 3UMBbI

pa3pbIB KOPHEH, BbI3BAHHbBIN T€M, UTO CHEroBasi BOZia, 00pa30BaBILasiCs BO BPeMsl OTTETe/H, U
BIIMTABLIASICS B [IOYBY, TIPU [TOX0/I0AAHUU 3aMep3aeT, U PacLMpsIsiCh NPUTIOJHUMAET BEPXHHUI CI0U
TIOYBBI

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

Bbibpamb 00uH npasuibHbIli omeem

Oco0eHHO OTIacHBI BBICOKHE TeMIlepaTypbl BO BpeMsi
CO3peBaHus I710/|0B

TOSIBJIEHHE BCXOZ0B

LIBeTeHHs

+3aK/Ia/[KV FeHepaTUBHBIX OPraHOB

Bblbpamb 00uH npagu/ibHbIli omeem

X0/100CTOHKOCTh PacTeHu# 3T0

CrMoCcOOHOCTh PAaCTeHHH TIEPEHOCUTh HU3KHE OTPHILIATe/TbHbIE TEMITEPATYPhI
CIOCOOHOCTh MEPEHOCUTD TIEPpEMEHHbIE TEMITEPATYPhI

+CIMoCOOHOCTb TIEPEHOCUTH HU3KUE TTOJIOXKUTETbHbBIE TEMITEPATyPhI
CMOCOOHOCThH TIEPEHOCUTh HEOO/IbIIIE OTPULIATe/TbHbIE TEMITEPATYPHI
Bblbpamb 00uH npagu/ibHbIli omeem

IIpu moAroToBKe K 3UMe y pacTeHHil HAKal/IMBAKTCA B 00/IBIIIOM KO/THYECTBE
+caxapa

HYK/IEMHOBBIE KAC/IOThI

>KHPbI

OenKu

Bblbpamb 00uH npasu/ibHbili omeem

Y cTOMUMBOCTH pacTeHHi K He/IaronpuATHBIM ()akTopaM cpejbl 00yc/I0B/IeHa
CTabMIBHOCTBIO (haKTOPOB CPe/ib

aMIUTATY/I0M OTK/IOHEeHUs! (PU3H0IOTMUYEeCKIX TTPOLIeCCOB

CKOPOCTBIO BO3BpaTa K MCXOAHOMY YPOBHIO

+aMIUVIMTY/I0M OTK/IOHeHUsI (PU3UO0JIOTMUYeCKUX MPOLIeCCOB OT HOPMbI M CKOPOCTBIO BO3BpaTa K
WCXO/IHOMY YPOBHIO

Bblbpamb 00uH npasu/ibHbili omeem



O6umMu NpU3HAKaMHU MOBP X/ eHUSA pacTeHui TOKCHYEeCKHMH razamu
SIBJISIIOTCA

+HEeKpO3 JINCThEeB U Jla/ibHelllliee UX OTMUpaHUe

TOXKeJITeHUe JIUCTheB

obpa3oBaHus OypbIX MATEH Ha CTeOJIAX

(broneToBbIN HaJeT Ha JIMCThSIX

Bblbpamb 00uH npagu/ibHbill omeem

K TOHKO/INCTHBIM Kcepo(uTamM OTHOCATCS
KaKTyChbI

araea

+KOBBUTb

TOJ/TbIHb

Bblbpamb 00uH npagu/ibHbIli omeem

Y cnoBusiMu nepBoii ¢a3bl 3aKa/TMBaHMs SIBJIAIOTCS
CBET U MOBBILLIEHHE TeMITepaTyphbl B HOUHOE BPeMst
riepeMeHHbIe TeMIIepaTyphbl

+CBeT U MOHWKeHUe TeMIlepaTypbl HOUbIO

TOCTOSIHHO HU3KMe TeMIiepaTyphl

Bblbpamb 00uH npagu/ibHbIli omeem

CremneHb NOBPEXAEHUs PACTUTE/IHHON TKAHH MO)KHO JUAarHOCTHPOBATH I10
YBe/JTHUYEHHIO AUCTIEPCHOCTH LUTOIIa3MbI

+TIOBBIIIIEHHIO CPO/ICTBA K KPACHUTEJISIM

Ha/TUUUIO T1/1a3MOJTH3a

BBIXO/y BEIIIeCTB U3 KJIETOK

Bbibpamb 00uH npasu/ibHbIl omeem

IToka3zaTesieM NOBpPeX/|eHUA PACTUTETBHOU K/I€TKH CTy)KUT
Ha/jMuyMe KpacuTtesel B BaKyoJIsixX

+TIOBBILLIEHHE CPOZCTBA K KPACHUTeJISIM LJUTOI/1a3MbI

HUTH ['exTa

LUTOPpU3

NHANBUAYAJIBHOE 3AJAHUE «®u31no0/10rudecKue 0C00eHHOCTH MPOAYKIIMOHHOT0
Nponecca 0OCHOBHBIX Ce/IbCKOX03IMCTBEHHbBIX KY/IbTyp»

Hens 3aganmsa: V3yuntb 0coOeHHOCTH  (DU3UMOJIOTUYECKUX  TIPOLIECCOB  BBHIOpAHHOM
Ce/IbCKOXO035TUCTBEHHOW KY/bTYPbl. PacKpeiTh W 00OCHOBaTh YC/IOBHS [y 0OecrieueHust
MPOAYKLIMOHHOIO MpoLiecca.

3azauu:

1.PackpbITh TpeOOBaHMS OH0J/IOTHH KY/IBTYPHI K YC/IOBUSIM BbIpAIL[IBAHUSI.

2.0nucaTh  0COOEHHOCTH  (PM3HOJIOTUYECKHX  TIPOLIECCOB  CEIbCKOXO3SUCTBEHHONW WM
JeKOPaTUBHOM KY/bTYPhl: BOAHOTO 0OMeHa, JOTOCHHTe3a, JbIXaHUsl, MUHEPAJbHOTO TTUTaHMUS,
pOCTa ¥ pa3BUTHS, YCTOMUUBOCTH K aOMOTHUYECKUM U OMOTHUYECKUM (haKTOpaMm.



3.000cHOBaTh YpOBEeHb BO3MOXXKHOM peanu3aliii TeHeTHUeckoro IOTeHLUasa KY/IbTypbl B
arpokIMMaTideckux ycinoBusx Kocrpomckoii obmacTu.

TpeOoBaHUs K BHINO/THEHHIO 3a/JaHUSA:

VHavBuyanbHOe 3aJjaHWe J0/DKHO OBITh BBITIOJTHEHO B BHJIE TeYaTHOW paboThl 00bEeMOM He
MeHee 7 CTpaHUL] MalllMHOIUCHOTO TEKCTa.

TUTYIbHBIN JTUCT

MHHHCTEPCTBO CEJIbCKOI'O XO35IMMCTBA POCCUMCKOM ®EJEPALIIA
JETTAPTAMEHT HAYYHO-TEXHOJIOTMTYECKOM ITOJTUTUKA 1 OFPA3OBAHHUS
®EJJEPAJIBHOE I'OCY/JAPCTBEHHOE FFO/I)KETHOE O5PA30BATEJ/IbHOE
YUPE)X/JEHUE BBICIIIET'O OBPA3SOBAHHS
"KOCTPOMCKAS TOCYJJAPCTBEHHAS CEJIbCKOXO35IICTBEHHASI AKAJJEMUST"
®AKYJIBTET ATPOBU3HECA
KA®EJIPA ATPOXVIMHM, BUOJIOTMH U 3AILTUTHI PACTEHHH

HMHousudyanbHas pecpepamuseHas paboma
no oucyunauHe ¢pusuono2us u buoxumus pacmeuti
Ha memy «Dusuonoeuueckue 0cobeHHOCmMuU PopMUPOBAHUS YPOHCASL CeAbCKOXO3SUCMBEHHOU
(OekopamueHoll )Kyabmypbl»(Ha npumepe Kyabmypbl, N0 KOmopoli 8binoaHsiem cmydeHm BKP)
8binosHua(a) cmyodenm(ka) 2 kypca Ne epynnbl, hakyabmema azpobusHeca
damunus, ums, omuecmeo

Honyck k 3awjume: gusa npenodagamessi ®.N1.0O.npenodasamesi, noonucb

Kapasaeso,2017

2cmp. CodepacaHue pabombl
3cmp. ....u nocsaedyloujue mekcm
IMocneonss cmp.Cnucok ucnos/ib3yemotl aumepamypbl
Io xncenanuro cmydenma paboma modicem 6bimb npedcmas/ieHa 8 gude npezeHmayuu.

PexkomeHpyemas iMTepaTypa u npaBuia ogopmieHus

YacTHas ¢u3uosiorus noneBbix KyabTyp [Tekcrt] : Yuebnuk asis By3oB / Koukun E.N., pen. - M

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

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

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

B) 0a3bl JaHHBIX, UH()OPMAIIMOHHO-CTIPaBOYHbIE U TTIOUCKOBbIE CUCTEMBI:

1. ®usuosnoruss pacrteHud (ONEKTPOHHBIM peCcypC):OH/IaWH-HLMK/IONeAus.-Pexxum  focryna:
www.fizrast/ru,cBo60.-3arJ1. ¢ 9KpaHa.

2.ScientificSocial Communiti (371eKTPOHHBI pecypc): coLyanbHasi HayuHasi CeTb. - Pexum
[0CTyIa: www.science-cjmmunicty.org, - 3arj. ¢ 3KpaHa.

3.Akazemuk. CroBapu M 3HLUK/IONE UM Ha AKazfieMyKe (OeKTpPOHHBINA pecypce): cauT — Pexxum
Jocryra: www.academic.ru, cBo60/.- 3arosi. ¢ SKpaHa.

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

5.http://www.rasl.ru — Bubsinoreka Akagemuu Hayk



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

Ta6mna 7.1 — Kpurepun orjeHku ¢)opMHUPOBAaHHOCTH KOMIETeHI[UH

Kog u KpuTepuu olieHrBaHus CHOOPMUPOBAHHOCTH KOMIIeTeHI[UN
HauMeHOBaHue (4acTy KOMITeTeHLUM)
VHAWKaTOpa Ha 6a30BOM ypOBHe Ha MOBBIIIIEHHOM YDPOBHE
JOCTHKEHUST COOTBETCTBYET OLIEHKE COOTBETCTBYET COOTBETCTBYET
KOMITeTeHLIUU «y[IOBIIETBOPUTE/ILHO» OLIEHKe «XOPOIII0» OLIEHKe «OTJTUUHO»
(uactu 50-64% ot 65-85% ot 86-100% ot
KOMII€TEHLIMH) MakcHUMasnbHOro 6asa MaKCHMa/IbHOTO MaKCHMa/IbHOT'O
banna Ganna

OIIK-5.Criocoben K | ['oToB K Kooreparuu ¢ | ['oToB K Kooriepauu ¢ | ['oToB K
yuacTHIO B KOJ/IeTaMUi; He COBCEM | KOJijieramu, 1o | Koomepauuu C
NpoBe/leHu1 TBEp/i0 BJIQJleeT | CyLIeCTBY OTBeuUaeT Ha | Kosuleramu, pabore
SKCIepyMeHTalbHbl |MaTepuasoM, IMpHU OTBETaxX | MOCTaB/IeHHbIE Le/d, C | B KOJI/IEKTHBE,
X UCC/Ie[IOBAHUM B |IOITyCKaeT HEeOOJIBIINMU criocobeH
npodeccroHaTbHON  [Ma/loCyllleCTBEeHHbIe MOTPeLHOCTAMHU pacrio3HaBatb 10
JlesiTeNIbHOCTH MOTPELIHOCTY B aHalu3e | u3jaraeT yueOHbIN | MOpdooruuecKum
NA-1. Iox pe3y/bTatoB, HETOYHYIO | MaTepuaa, B OTBeTe | IpU3HaKaM
PYKOBOZCTBOM apryMeHTaLio JIOITyCKaeT Hauboree
crieriaivcTa 6osiee  |MpUMeHEHHs 3aKOHOB | HeOO/bIIMe TIPOOesbl, | pacpoCTpaHeHHbI
BBICOKOM eCTeCTBEeHHOHAaY4YHbIX He MCKaKawllyue ero | e B  perdoHax
KBa/IM(pUKaLU JUCLIMIUIMH, WCIIBITHIBAET | COJl@PKaHUsl. JUKOpAaCTyLue
yuacTByeT B 3aTpyJHeHUst npu pacTeHus u
TIpOBeJleHUU oopM/ieHHH BBIBO/IOB. CeJIbCKOXO3SIMCTBe
5KCIepUMeHTabHbI HHble  KY/bTYpHI,
X UCC/IelOBaHUM B OLIeHHBAaTh ux
00/1aCcTH arpOHOMUU ¢du3nonoruueckoe
- OcBauvBaeT MeTO[ COCTOSIHUE;

HCKYCCTBEHHBIX
KYJIbTYP.
NA-2.-IIpoBogut
JIMarHOCTUKY
TPH3HAKOB
roJioflaHust
pacTeHul

Mopaynsb 8 -PazButue pacrennii u ¢gopMupoBaHHe ypoXkasi

Bomnpocsl fyis1 ceMuHapa Ha TeMy: «@U3H0/10rHUecKue 0CHOBbI (OpMHUPOBaHUSA yPOKas»

1. [aliTe XapakTepuCTUKy K/JeTKHM KaK CTPYKTYpPHOW W (PYHKIMOHA/JIbHOW eAUHULe >XUBOM
MaTepyur. OCo6eHHOCTH OpraHM3alii PaCTUTeTbHON K/IeTKH.

2.

3.
4.
5

[Mepeuricute GyHKLMK MeMOpaH B CBSI3U C UX CTPOEHHEM.

HasoBuTe k1accel pepMeHTOB, UX COCTaB, CBOMCTBA U POJIb B OMOXMMHUECKHX MTPOLieccax.
CocraBbTe (pr3noornueckre 0CoOOeHHOCTH CBETOBOM Y TEeMHOBOM (ha3bl (hOTOCHHTE3a.
KakoB 3HepreTnyeckuii 6aaHC MCTa U SKOJOTMUYECKHN MeXaHU3M Pery sy (OTOCHHTe3a?




6. YKaXuTe MyTH MOBBILLIEHNS TPOAYKTUBHOCTH (POTOCHHTE3a C/X KY/IbTYD, BO3/€/IbIBAEMBIX B
YCJIOBUAX OTKPBITOrO U 3alLUILEHHOI'O IPYHTA.

7. B ueMm 3ak/OuUarOTCs OCOOEHHOCTH 3HepreTHMUecKoro obMeHa y pacteHui? KakoBa ee
CTPYKTypa, CBOWCTBA?

8. IlpuBenuTe MpUMepHI CIOCOOOB PeryIMpOBaHuUs JbIXaHHS MTPY XPaHEHHUH CeMsTH U COUHOM C/X
TIPOJYKLIH.

9. C yeM CBsI3aHbI IKOJIOTUUECKHE U OHTOTeHeTUUeCKUe acreKThl IbIXaHUsl C/X paCcTeHU?

10. B ueM 3ak/royaeTcsl 3HaueHWe BOJbI JJis JKU3HeZAesTesJbHOCTH pacTeHui? KakoBa ee
CTPYKTYpa, CBOMCTBA?

11. [JaviTe onpeneneHre ocMoca. HazoBuTe MexaHU3MbI MOCTYIJIEHUS U TiepeJBH)KEHHsI BOJbI B
opraHusme.

12. KakoBbI 0COOEHHOCTH CTPOEHHs KOPHS paCTeHUM B CBSI3W C (DyHKLIMEH TTOTJIOeH S BOABI.
13. YTo Takoe TpaHCIMpPALIMK PACTEHHM, B UeM 3aK/IIOUYAOTCS OCOOEHHOCTU TIPOJYKTUBHOCTU
TPaHCIMpPALMK Y Pa3/IMUHbIX C/X KYJIbTYp?

14. TTokaxxute CBsA3b nporiecca (POTOCUHTE3a C POCTOM U MPOAYKTUBHOCTBIO C/X KY/IbTYP.

15. B uem 3ak/r0uaeTcst 3HauUeHHe 3eJIeHbIX pacTeHui it bruocdepsnr?

16. C uem cBsi3aHbl OCOOEHHOCTM BOAHOTO OOMeHa y pacTeHWH pa3/MuHbIX KOJIOTHUECKUX
rpymm?

17. Ha yueM OCHOBaHO pa3BUTHeE YUeHUs O MUHepaJbHOM NMWUTaHuM pacTeHui? [IpuBeauTe coctas
MUHepaJIbHBIX 3/IEMEHTOB PaCTeHHUH.

18. Kak rnpoucxoguT KpyroBopoT a3oTa B 6rochepe? Kakue hhopmbl a30Ta SIB/ISIOTCS AOCTYITHBIMHU
JIIs1 C/X pacTeHui?

19. KakoBo yuactue ocdopa B 00MeHHBIX TIpoLieccax pacTeHUi U BUsIHUE 00eCrie4eHHOCTH UM
Ha MPOAYKTUBHOCTb C/X KY/bTYP a arpouroreHo3e?

20. C yeM CBsI3aHO HAKOIJIeHWEe HUTPATOB B PaCTeHUH U PeJyKLUs UX?

21. B yem 3ak/itouaeTcs pery/asiTopHas QyHKLMS Kalvs B paCTUTeIbHOM opraHusmMe? MexaHU3m
€ro MOCTYIJIeHHS].

22. TlepeuniciuTe MUKDPO3JIEMEHTbl W TsDKe/ble MeTa/ulbl U YKaXUTe HX (PU3HM0JIOTHUYecKoe
3HaueHue.

23.Yro Takoe cucTeMa IpUMeHeHUs yA00peHHMI U B ueM 3aK/IH4aroTcsi (hU3M0/IorHUecKre
OCHOBBI TIPUMEHEHHsT YI00peHu?

24. KakoBbl 0COO€HHOCTH MUTAHKS C/X KY/IbTYD B OHTOTeHe3e?

25. [laiiTe oripefie/ieHde poCTa U pa3BUTHS C/X pacTeHuM. Ha3oBHUTe ypOBHM U MeXaHU3MbI
pery/sivy y paCTeHUM.

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

27. JanTe onpefiesieHHe CTpecca y paCTeHUW Y XapaKTepPUCTHUKY CTPeCCOpOB.

28. OnuiMTe MexXaHW3M 3alllUThl U YCTOMUMBOCTH PACTeHHH K aDMOTHYeCKUM (haKTOpaM.

29. Iepeunicnure crocobbl pasMHOKEHUsI y pacTeHW. B ueM 0coGeHHOCTHM HCMO/b30BaHUs
T0JIEBOT0 M BETeTaTUBHOIO Pa3MHOXKEHUSI PaCTEeHUM B PACTEHUEBO/ICTBE?

30. Uto Takoe ¢utomMmyHuTeT? Kakve MexaHHW3Mbl YCTOMUMBOCTHA pacTeHUH K OMOTHUECKUM
(akTopam?

Tab6mmna 8.1 — Kpurepun oneHKH ¢()OpMHPOBAaHHOCTH KOMIIeTeHLIUH

KO,Z[ n KpI/ITepI/II/I OLl€HUBAHUA C(l)OpMI/IpOBaHHOCTI/I KOMIIeTEHLIMH
HarMeéHOBdHHe (‘—IaCTI/I KOMHETGHL[I/II/I)




WHJUKaTopa Ha 6a30BOM ypOBHe Ha TOBBIIIIEHHOM YDPOBHE
JOCTYKeHUST COOTBETCTBYET OLIeHKe COOTBETCTBYET COOTBETCTBYET
KOMITeTeHI U «yJIOBJIETBOPUTETBHO» OL[eHKE «XOPOILIO» OLIEHKE «OTJTUUYHO»
(wactn 50-64% ot 65-85% ot 86-100% ot
KOMIIeTeHIINN) MaKCHUMaJbHOro Oasuia MaKCUMajIbHOT O MaKCHUMaJTbHOT'O
bamnna bamia
OIIK-1.Cnocobex l'otoB K kKoomepauuu c | ['oToB K Koomnepauuu ¢ | ['oToB K
pelliaTh TUTIOBbIE KOJ/IeTaMUi; He COBCeM | KoJijieramu, o | Koomneparnuu C
3a/1auu TBEpZ0 BJIaZieeT | CyIeCTBY OTBeUaeT Ha | Kojuieramu, pabote
rpodeccroHaNLHOM |[MaTepuasioM, MpHU OTBeTaX | MOCTaBJ/IeHHbBIe 1[e/l, C | B KOJI/IeKTUBe,
JesITeJTbHOCTH Ha JIOTTyCKaeT HeOOoJIBIINMU criocobeH
OCHOBe 3HaHUM MaJioCyIlleCTBeHHbIe TIOTPeIITHOCTSMU pacrio3HaBatb  TI0
OCHOBHBIX 3aKOHOB  [IOTPEIIHOCTH B aHa/k3e | u3jaraer yueOHbINM | MOP(OIOrUYecKum
MaTeMaTHUeCKWX,  |pe3y/lbTaToB, HETOUHYIO | MaTepuaji, B OTBeTe | NpU3HAKaM
eCTeCTBeHHOHAYYH |apTyMeHTal[|io JIOTTyCKaeT Haubosiee
BIX U TIpPUMeHeHUsI 3aKOHOB | HeOOoJIbIIIMe TIPO0Oesbl, | PACIIPOCTPAaHEHHBI
obuernpodeccroHan |ecTeCTBeHHOHAYUHBIX He HCKaXkalolue ero | e B  perdoHax
BHBIX AUCLIATIMH C | AUCLIATIIVH. COJIeprKaHusl. JIMKOpacTylye
ripuMeHeHUeM pacTeHus u
HMH(OpMaLOHHO- CelbCKOXO035IHCTBe
KOMMYHHUKAI[1OHHBI HHBbIe  KY/bTYPHI,
X TeXHOJIOTUH; OLIeHUBATb 17D
dur3rooruuecKoe
N-1.06cyxaenve COCTOSIHUE.

(b1310I0rUeCKUX0
cobeHHOCTEeH
MIPOZYKI[MOHHOTO
MPOIecCca OCHOBHBIX
Ce/TbCKOXO035MCTBEeH
HBIX KY/IbTYD

Jlono/THUTe TbHbIE KOHTPO/IbHBIE HCIIBITAaHUS
IJIs CTYZleHTOB, HabpaBiux MeHee 50 6annoB (B cootBeTcTBUM C [TosioxkeHreM «O MOZy/TbHO-

pEﬁTHHFOBOﬁ CI/ICTeMe»), Q)OPMI/IPYI-OTCH M3 UrCjid OLI€HOUHbIX CPeACTB I10 TeMdM, KOTOPbIE HE

i e

KaxkoBb1

OCBO€HBI CTYJEHTOM.

Bompocsl K 3K3aMeHy
(0251 cmydeHmo8 3aouHoli popmbl 0OyueHus1)

MyTH

Ce/IbCKOXO035IMCTBEHHBIX KY/IbTYP.

ITOBBIIIIE€HUA

BiisiHue Temmepatypsl Ha pocT. TepMornepruoausm.
CosieyCcTOMYMBOCTb pacTeHui. TUIbI ranoQuToB.

CTpyKTypa ¥ (YHKLIMU BOJBI.
BO3MOJKHbI®

dboTocuHTETUUECKOM

['naBHelMe Tanbl pa3BuTHs Gu3noioruy pacteHnid. 3HaueHne pabort K.A. TumupsizeBa.

dKTHUBHOCTU




MeTozbl (h13M0/IOTUM paCTeHUM.
[MutaHue pacTeHuli a30ToM, Gocdopom, Kanuem.

®UTOrOPMOHBI — CTUMYJISITOPBI U MHTUOUTOPBI POCTOBBIX MPOLIECCOB.

L eNS

OCHOBHOM MyTh [bIXaHHUsl PaCTeHui. [JpIXxaTe/ibHble CyOCTpaThl. DHEPreTHYeCKUi BBIXO,
10.C uem cBsi3aH0 n3MeHeHue (HOPMBI PACTEHHIA TIPH STUOJISILIUA B TEMHOTE?

11.Ponb dhusmonoruu pacTeHuii B HaydHO-TEXHUUECKOM TIPOTPECCe CeIbCKOTo X03SHCTRaA.
12.Ceetono6uBbie 1 TeHeBble pacTeHust. OU3MOIOrMUECKUe PA3/IUKs MEXXTY HUMH.
13.Buramunel. Knaccudukarys. 3HaueHue.

14.Tenro30hocharHbiii myTh AbixaHus. Ero sHaueHue U SHEpPreTHYeCKUid BLIXO/I,

15.HegocTaToK KakuxX MUHEpaIbHBIX BEIIECTB B I0UBE OTPUIIATENLHO CKa3bIBAeTCA Ha
MIPOAYKTUBHOCTH (POTOCUHTE3a?

16.Knaccudukanust 6ekoB. CTpyKTypa U QYHKIMH OETKOB.

17.PerynupoBaHue [pIXaHUs B TIEPUO/, BEreTaliy ¥ NP XPaHeHUH CeIbCKOXO03SHCTBEeHHbIX
MPOJYKTOB.

18.Knetka kak ocMoThueckass cucTeMa. JIBU)KeHHe BOJbI B CUCTEME I10YBa-pacTeHHe-
atMocdepa.

19.HeobOxouMble pacTeHUI0 MHMKPO- M MAakKpO3/IeMEHThI, UX YCBOSIeMble COeJUHEHUS U
(usrosioruyeckas poJb.

20.Kak orpezie/uTh CKOPOCIEIOCTh COPTa Ha PaHHUX JTariax OHTOreHe3a?
21.CocTostHre BofbI B TKaHSIX U ee (M3MU0I0rHyecKas posib. BogooomeH.

22.®epmenTsl. VIx GHoOrHYecKast pojib, XMMUUeCcKast IIPUpo/ia, KaacCU(pUKaLHs.
23.Buodusika poTtocuHTesa. LIMKnyeckoe v HeLUKIMUeckoe hoToGochopuidpoBaHue.
24.XapakTepucTiKa a3po0HOii (a3l JbIXaHMsI, €ro Perysaiys U SHepreTHKa.
25.V30BITOK KakKUX yA0OPeHUH yXy/iiaeT yCIOBHs TIePe3SUMOBKH 03UMBIX KY/IbTYP?

26.KopHeBast crcTeMa Kak OpraH IIOIJIOIEHUS BOALL. BepXHUM M HWKHUI JBUTaTeIn
BOJIHOT'O TOKa.

27 Hyk/iernHoBbIe KUCIOThL. VX cTpoenue. OyHKIMH. BrocuHTe3 Gesika.
28.TlonsTre 06 OHTOreHe3e, pOCTe U PasBUTUM PACTEHUIA.

29.T'tMKo/MuM3, ero pery/sanys ¥ SHepreTrka.

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

31.®opmbI BOZIBI B TIOUBE U €€ J0CTYITHOCTh PACTEHUSI.

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

33.0co6ennoctu dporocunTesa y Cz u C4 pacTeHHI.

34. [IbixaTe/bHbIH KO3)OUIMEHT U METO/bI €r0 OMpe/ieIeHuU.

35.1mouemMy BO BpeMs 3aCyxH y00peHHe MOXKeT HAHECTH Bpej?
36.IloroieHre U BbifeneHre KiaeTKok Bofisl. Ocmoc. Typrop. [Tnazmonus.
37.MexaHuuecKre, XUMUUECKHe U JPYTHe Crioco0bl yIpaB/ieH s POCTOM PaCTeHHUIA.

38.0kucimTensHOEGOChOPUIMPOBaHKE Ha ypOBHe CybcTpaTa W B 3JIEKTPOHHO-
TPaHCIIOPTHOM LeTIH.

39.®orocunTes 1o Tumy TonCTAHKOBBIX (CAM — MeTabo/H3Mm).



40.Kakre WMEIOTCS pasiuds MeXay MemOpaHaMu pasHbIX oOpraHe/n KiaeTku? Kakwe
(yHKLIMY BBITIO/IHSIOT BHYTPeHHUe MeMOpaHbI XJI0pPOT/IaCTOB U MUTOXOHJPUH?

41.Tpancrnumparus. Mexanusmbl TpaHcnipaii. Posb ABK B peryJisiiju TpaHCIIMpariiu.
42 .3aBUCHMOCTB TOTJIOIEHHUS] MUHEpa/IbHBIX COJIell OT BHYTPEHHUX U BHEIIHHX (DaKTOPOB.

43.TTapameTpel  OLEHKH  (DUTOLIEHO30B:  (POTOCMHTETUYECKMI  IIOTEHL[Waj, uKCTas
TIPOAYKTUBHOCTH (POTOCHHTE3a, MH/IEKC JINCTOBOU MOBEPXHOCTH.

44 . BanaHc SHEPTUU TIPH AbIXaHWH. PoJib AbIXxaHKst B OHOCMHTETHYECKHX MTPOL[eCCax.

45.Kakue hrU3no0rnyecKye roKas3aTe d MOIYT CIIYKUTD JIJIst yCTaHOBJIEHHUsT HeO6XO0JMMOCTH
TIpUMeHEeHHsI peTapAaHTOB Ha M0JIeBbIX Ky/IbTypax.

46.KopHeBoe saBnedne. MexaHu3M KOPHEBOI'O JaBjieHue.
47.AnaspobHas asa gpixanus. CBssb JbIXaHUSA C 0OMEHOM BelLeCTB.
48.PaauanbHoe epeMelieHre HOHOB B KOPHAX. JIBUKeHHe 10 CMMILIACTY U aroruiacry.

49.CBeToKy/IbTypa CeIbCKOXO3SMCTBEHHBIX pAaCTeHWH. BblpaijuBaHde pacTeHuil 0e3
€CTeCTBEHHOT0 00/TyueHusl.

50.1306bITOK KakuX y00peHHii BbI3bIBAET M0JIeraHHe PACTeHUIMA?

51.Xwumnueckuii COCTaB U CTPOEHHE KJIETOUHOM 000JI0UKH, ee POJib B TTOTJIOI[EHHH BEIIeCTB.
[ToHsATHE O CBOOOAHOM MPOCTPAHCTBE KJIETKHU.

52.TloHsTHE 0 GU3HOIOTHYECKON 3PHEKTUBHOCTH [JbIXaHUS.
53.Xumunueckas 1 Grosornueckasi 0CO6GEHHOCTH TEMHOBOM (ha3bl poTOCHHTE3a.
54.HuTpatHOe ¥ aMMOHHUIHOE TTMTAaHHE PACTEeHUIA.

55.kak Oyzer pa3nuuaThCs M0 COZIePXKaHHUI0 Oeslka 3epHO TIIEHHIbI, BRIPAIIEHHOe B CeBEPO-
3ara/iHbIX ¥ FOr0-BOCTOUHBIX palioHaX CTPaHbI?

56.JIuct kak opraH ¢oTocuHTe3a. XJIOpPOIJIACThI, WX COCTaB, CTPYKTypa W (YHKLIUH.
[TurMeHTHI MIaCTUJ, WX POJb B (HOTOCUHTE3E.

57.TIpucroco6/IeHHOCTh OHTOTeHe3a U YCIOBUS CPe/Ibl.
58.Tpancripanus, ee pasmMepbl U OUOIOrUUECKOe 3HAUeHHE.,
59.TpaHcropT OpraHUUeCcKUX BEILeCTB, er0 MeXaHHU3M U PeryJisiiiys.

60.Kakvie (hu3MOIOrMUecKre IMOKa3aTeJd MOTYT ObITb MCIIOIb30BaHbI Jjisi ONTHMM3ALUH
BO/JJHOT'O Pe)XMMa pacTeHHH.

61.KeTka Kak 1ie10cTHast )KuBast cricrema. OCHOBHbIE OPraHOM/IbI K/IETKHU, UX POJib.
62.Co3peBanue COUHbIX T10710B. CIIOCOOB! YCKOPEHHsI CO3PEeBaHUS TUIOZI0B.
63.Buroiornyeckoe OKUCIEeHNE — JIbIXaHre U OpOXKeHHe, UX OTJIMUYKE OT FOPEeHHSI.
64.Yucras npogyKTUBHOCTb (POTOCHHTE3a B TIOCEBAX, €€ OIpe/ie/IeHHe W MyTH MOBBIILEHHs.

65.C uem CBsI3aHO 3aTPy/HEHUE TIOTJIOTUTE/IbHOM [IeATeIbHOCTH KOPHS Ha 3a60/I0UeHHbIX U
repeyB/Ia)KHEHHBIX TTOUBax?

66.McTopus usyuenus geixanus. OOLas XapaKTePUCTHKA [bIXaHUS U ero 3HaYeHHe B JKU3HU
pacTeHuH.

67.Tlor/olieHre ¥ BhIleJIeHHe BEIeCTB K/IETKOW. MeMOpaHbl U WX TPOHHMI[AEMOCTb ISt
Pa3/IMUHBIX BeLeCTB.

68.PasButre pacrenuii. Mopdodusnonornyeckye Bo3pacTHbIe U3MEHEHUs Y PaCTeHUH.
69.CgeroBast ¢a3a porocrnTesa. POTOOKUCIEHNE BO/IbI.

70.4to Takoe napHUKOBLIN 3hheKT?



71.buoxumust ycsoerusi CO2 B orocuHTese. Mopdosornueckue ¥ (GU3HOTOTHYECKUe
ocobenHoctu otmmuusi C3 u C4 pacTeHM.

72.Mop030CTORKOCTb PaCTeHH.

73.VIHTeHCUBHOCTb [IbIXaHHS, €€ 3aBMCHUMOCTb OT pa3/IMUHbIX (PAKTOPOB, METO/bI
orpe/iesieHusl.

74.Bogublii Oana”c pacteHuit. BopHbli JedULUMT ¥ ero BAMSAHME Ha (U3MOJIOTMYeCKHe
TIpOLIeCChl PACTEHUM.

75.Ha3oBuTe (hakTOpBI, CI0COBCTBYIOI[ME HAKOIIIEHHIO HUTPATOB B TKAHAX PaCTEHMIA.
76.®u3nonorus ¥ 6UOXUMUS TIPpOpacTaHus ceMsaH. Tpu (asbl pocTa KIIeTOK.

77 .®otocuctemsl 1 u 2. Buodusrka GpoTocuHTesa.

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

79.Ctpecc y pacrenuit. ®asbl crpecca. Oco0eHHOCTH (U3HOIOTUYECKUX TPOLIECCOB TPU
3TOM.

80.HemocTaTok KaKOro 3/1eMeHTa BbI3bIBAET CYXOBEPIIMHHOCTD TUIO/IOBBIX 1€PEBLEB?
81.®usnonornyeckrie 0CHOBbI IPUMEHEHUs Y00peH .

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

83.KII/I dhoTocunTesa, 61oI0ruueckas U X03siCTBeHHas POAYKTUBHOCTb.
84.PerynupoBanue AbIXaHUs TIPU XPAHEHUH CeMsIH U COUHOM MPOAYKIIMH.

85.Kakue pacrenust porocuHTe3upyrot 1o tuny C3 u Ca.

86.3aBrckMMOCTb pocTa OT BHYTPEHHHMX (akTOpoB. OUTOrOPMOHBI U HX POJIb B JKU3HH
pacTeHuH.

87.®orocunTe3 u ypoxait. IIpoJyKTHBHOCTb (DOTOCHHTE3a pacTeHHH M CHOCOOBI ee
TIOBBIIIIEHUSI.

88.0co6eHHOCTH CTPOeHHsI KOPHEBOM CHCTeMbI KakK OpraHa MorJIOeHUs BObI.
89.MuroxoH/prH, UX CTPOEHHE, XUMHUUECKUH COCTaB U QYHKIHH.

90.TTpu KaKuxX yC/I0BUSIX HAO/IIOAETCS MAKCUMATTBHBIN POCT CTe6Ist B BHICOTY?
91.3aBucumocTb pocTa OT BHEIIHKUX (aKTOPOB.

92.3umocToiiKoCTh pacTeHuit. IIpudrHbI rbe/ 03UMBIX.

93.0nHepreTrueckuii 6amaHC JIUCTa.

94 Kunetrika hepMeHTaTHBHBIX MPOLIECCOB. Y paBHeHre Muxas/ca-MeHTeH.
95.Kakumu BO3efiCTBUSMI MOKHO BBI3BaTh 00pa30BaHKe MapTeHOKAPITMUEeCKUX TIOZI0B?
96.PocToBbIE M TYPropHbIe JABWKEHUsI Y PACTeHUH.

97 .1ukn Kpebca. CBsi3b JpIxaHust C GHOCHHTE30M BeIT|eCTB.

98.TurmenTHas cucreMa y pacTeHui. XMMUUECKHUI COCTaB MUTMEHTOB. VX CBOMCTBA.

99. dusronorust yCTbHUHBIX [BUKEHH, UX PEryJIsIHsL.

100. KakoBo 3HaueHHe MeTO/la Ky/IbTyPbl W30/JIMPOBAHHBIX TMPOTOM/IACTOB, K/IETOK W
TKaHel /7151 GU3MOIOTHH PacTeHHi U OMOTeXHOJIOTHH.

101. Pa3paXkuMOCTh: TIOPOT, KOJIMUECTBO, CyMMaLUs Pa3[paXkeHusl.

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

103. [naHerapHoe 3HaueHue porocrHTe3a. CBsi3b POTOCHHTE3A U [IbIXAHUS.

104. TIpsiMoe ¥ KOCBEHHOE /IeMCTBHE CBeTa Ha POCT PACTEHMUH.



105. KaKMMH MeXaHW3MaMH pacrioyiaratoT pacTeHust /ISl 3alUThl OT KOHKYPUPYIOIIUX C
HUMU pacTeHuH.

106. YreBopl pacTeHnit. XUMHUUeCKoe CTPOeHHe, CojiepykaHue ¥ QYHKIIUK OT/e/IbHbIX
TPYIIIL.

107. [TepeHoc 31eKTpoHOB 1o I TLI rpu JbIXaHUH PaCTEHHIA.

108. ®U3MO/IOrMYeCKMe OCHOBLI TIPUMEHEHMs peryisTopoB poCTa B  CeILCKOM
XO3SICTBeE.

109. BiugHye BHEIIHMX M BHYTPEHHMX (DAaKTOPOB Ha CKOPOCTh (POTOCHMHTE3A.
B3aumogeiicTBure hakToOpoB Ipu (hOTOCHUHTE3E.

110. KakoBa KpUTHUeCKas BJaKHOCTh CeMsIH 3ePHOBBLIX U MAaC/IMUHLIX KY/ILTYp?

111. bixaTenbHble  (GepMEHTHI W OKHUC/IMTEbHO-BOCCTAHOBUTE/IBHBIE — CHCTEMBI.
OHepreTuueckas U ¢u3urooruueckasi 3pheKTUBHOCT AbIXaHUS.

112. Mem6panb! KiaeTku. VX ctpoenne, QyHKIMHY, (HU3KOI0rHYeCcKast POJib.

113. BusiHYe TYCTOTBI CTOSIHUSI PaCTeHUE ¥ CTPYKTYPhI roceBa Ha KIT/I doTocuHTe3a
arpo(uTOL[eHO30B.

114. MexaHu3M TIOTJIOIIeHUsT cosiet. OTHOCHTe/NbHAs HEe3aBUCHMOCTD ITOTJIOIIEHHUS
BO/IbI U COMIEH.

115. KakoBa KpUTHUECKasl BIQKHOCTh MPX XPaHEHWH CeMSH 3€PHOBBIX M MaCAMYHBIX
KYyJIbTYyp?

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

117. [lnacThabl PaCTUTEILHONM K/ITKHM, WX THUTMEHTHBIE CHCTEMbI W CIIOCOOHOCTH
CBS3bIBATh CBETOBYIO SHEPIHIO.

118. TpaHCTMPALMOHHBIA KO3 duieHT u  K03hGUIMEHT  BOAOMNOTpeO/IeHus,
3aBUCHMOCTb OT YC/IOBUI U IyTH MOBBIIIEHNS WX BEJTHUMHBI.

119. Crierpcrika o6MeHa BeljecTB y pacTeHuii. Metabo/m3M v MeTaboIMyecKye MmyTH.

120. ®uU3KOMIOTMYECKHe HApYIIeHWs W TIPU3HAKM TOJIOJAHUS Yy PpACTeHHH I1pu
tdhochopHom fedurute. [Tyt ycTpaHeHusl.

121. YPOBHM ¥ MEXAHU3MBbI PETY/ISILIN B PACTUTE/TbHBIX OpPraHU3Max.

122. M303/1eKTprUecKast TOUKa aMUHOKHCIIOT U GeJTKOB.

123. AJlbTepHaTHUBHBIE TIYTH [JbIXaHWUsI PACTeHUH, UX 3HAUEHUe.

124. ®U3KM0/I0rKs TIOKOsI ceMsiH. TTporieccel, MpOTeKaroLye Py MPOPaCcTaHUK CeMsIH.

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

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

ITopsajok ¢popMHUpoBaHus 3K3aMeHAI[UOHHBIX OM/IETOB.
OK3aMeHaIMOHHBIA OW/IeT BK/IFOYAeT MSATh TEOPeTHUECKUX BOMIPOCOB.

3 OIIPEJIEJIEHUE PE3YJ/IBTATA
IMPOMEXYTOUYHOM ATTECTAIIUU

<DopMa HpOME)KYTOqHOﬁ dTTeCTalyy 110 AUCLHUIIMHE 3a4eT, SK3dMeH



OIIK-1. Cnoco6eH pemaTh THNOBBIE 3a/jauM NMPo¢ecCHOHA/TBLHOM ieATe/IbHOCTH Ha OCHOBE
3HAHHIl OCHOBHBIX 3aKOHOB MaTeMaTHYeCKHX M eCTeCTBEHHbIX HAyK C IIpUMeHeHHeM
MH(OPMaLMOHHO-KOMMYHUKAL{HOHHbBIX T€XHOJIOTHH

3adaHus 3akpbimoz20 muna:
Bblbepume 00uH npasuabHbIli 6apUAHM
Poct pacrenuii -3T0
+HOBOOOpa3oBaHMe 3/IeMEHTOB CTPYKTYPhI
yBeJInueHHe KOJIMuecTBa OPraHuYeCcKoro BelecTBa
yBeTMYeHHe MacChl
yBeIMueHHe pa3MepoB

KopHeoOpa3oBaHue y UepeHKOB MO)KHO YCH/IUTh
L[UTOKUHUHAMU
rubbepemHaMy
+ayKCHHaMH
STU/IEHOM

BaronpusiTHbIE yC/10BHS AJIS1 POCTA NPH B/IaXXKHOCTH M0YBbI
+60-80%
30-40%
40-50%
50-60%

3adaHus omKpbImozo muna:

1. DPUTOropMoOHBI — CTUMYJIATOPbI 1 HHTHOUTOPHI POCTOBBIX MPOIECCOB.

®OUTOI'OPMOHBI (pocToBble BelljeCTBa), XUMHUUECKHe BeIIleCTBa, BbIpabaThiBaeMble B
pacTeHUsIX U Peryavpyrole UX pocT U pa3Buthe. OOpa3yrOTCs rlaBHBIM 00pa3oM B aKTMBHO
pacTylMX TKaHSX Ha BepXyllKax KopHeil u ctebneil. K ¢uTOropMoHamM OTHOCSAT ayKCHHBI,
rrb0epeIMHbI ¥ [TUTOKUHUHBI, © UHTUOUTOPBI POCTA - aOCLIM30BYI0 KMCJIOTY U 9TUJIEH.

@UTOrOpMOHBI KOHTPOJIMPYIOT BCE 3Tarbl OHTOreHe3a pacTeHuM. [lefieHre U pacTsyKeHUe
KJIeTOK, JieXKall[e B OCHOBE BCeX TPOLIecCOB pocTa U MopdoreHesa, HAXOAATCS Y pacTeHUM Toj
KOHTPOJIEM ayKCUHOB U LIUTOKWHWHOB, TIO3TOMY IOJHOe OTCYTCTBHE 3TUX (PUTOrOPMOHOB JJist
pacteHunid jetanbHO. OOmjas (opma (apxXuUTeKTypa) pacTeHUs OIpefeNseTcsi ayKCUHaMU |
LUTOKWHUHAMU, a Takxke TuOOepe/MHamMHu. AYKCUHBI BepXYIIKW robera TOJ@B/siOT POCT
OOKOBBIX TIOUEK (anmuKajbHOE JAOMUHMPOBAHUWE), TOT[A KaK IUTOKMHHUHBI 3TO JJOMUHUDOBaHHUE
TIPE0/I0/IEBAIOT, BbI3bIBasi BeTBjieHHe. ['MOOepe/uIMHbl YCHIMBAIOT POCT PaCTeHUs, aKTUBUPYS
anuvKa/JbHble W WHTEpKajspHble (BCTaBOUHbIE) MEPHUCTEMbL. AYKCHHBI CIIOCOOCTBYIOT
oOpa3oBaHMI0 KOpHeW U OIpefieIsitoT aflalTHBHbIe W3TUOLI pacTeHUss B COOTBETCTBHUU C
HaripaB/ieHHeM CBeTa WM BeKTopa Cujbl TshKecTu (doTo- u reotporusMm). PopmMupoBaHue
anmapara (OTOCHHTe3a U TpaHCHUpaLUsi PaCTeHWM peryaupyrTcs TOpMOHaMHU-aHTarOHUCTaMHU
— IWTOKWHMHAMU W abCLM30BOM KHCJIOTOM: I[UTOKWHWHBI BbI3BIBAIOT UM GMEPEHI[UPOBKY
XJIOPOTIJIaCTOB M OTKPBIBAaHWE YCTHUII, TOT/Ia KakK abcCru30Bas KUC/IOTa TMOAABJsSeT 00a 3TH
nipoijecca. [Ijii MHOTUX pacTeHUM Te WA WHbe (PUTOTOPMOHBI (THOOepesyTuHbI, [IUTOKUHUHBI,
3TWI€H) MOTYT OBbITh MHYKTOPaMH WA CTUMYJ/ISITOpPaMU 1[BeTeHUs1. [Toc/ieoBareibHOe yuacTHe
(bUTOrOpMOHOB HEOOXOAUMO [I7IsI HOPMA/ILHOTO (POPMHUPOBAHUS TVIOZIOB M CeMsIH. 3aBsi3bIBaHUe U



POCT TIJIO/IOB CTUMY/IMPYIOTCS ayKCUHaMU, rubbepesyivHaMU U IUTOKWUHWHAMU, BbIJe/IsieMbIMU
cemsiTIouKaMy Ui ceMeHamu. Co3peBaHre U OMajieHre TUI0/I0B, a TaKKe JINCTheB BhI3bIBAKOTCS
3TWIEHOM U a0OCIM30BoM KHUC/IO0TOW. CTpeccoBble BO3[EHCTBUS HA PpacCTeHUSI BbI3bIBAIOT
yBeJIMUeHHe KOJIMUeCTBa 3TU/IEHa, a BOAHBIN AedUIIUT — abCI[U30BOM KUC/IOTHI. [IUTOKUHWHBI,
rub0epesIMHLI U, B Psifie C/TyyaeB, ITU/IEH CIIOCOOCTBYIOT IMTPOPACTaHHUIO CeMSIH MHOTMX PaCTeHUM
Y TIOBBIIIAIOT MX BCXO0XKecTb. OMyXoau pacTeHWi, BbI3BaHHbIe HEKOTOPBIMHU I1aTOre€HHBIMU
MUKpoopranu3Mamu (Agrobacterium tumefaciens u zp.), 00yc/i0BIeHbl aHOMaMbHO BBICOKUMH
KOHLIEHTPAL[USIMU ayKCUHOB Y LIUTOKWUHWHOB, TIPO/IyLIMPYEMbIMH 1aTOTeHaMH.

2. Buramunbl. Knaccugukanus. 3HadeHue.

BuTamMuHBI — HH3KOMOJIEKY/ISIpHBIE, Pa3HOOOpasHble M0 XUMHUECKOMY CTPOEHUIO
OpraHMuecKyde BelllecTBa, NPHUHMMAIOL[Me yyacThHe BO MHOTHUX peakLUsX KJIeTOUHOIO
Metabosmsma. B orivune oT 0esKOB, >KUPOB W YIJIEBOJOB BUTAMHUHBI 1- He SIB/SIOTCS
CTPYKTYPHBIMU KOMITOHEHTaMU KJ/IeTKHU; 2 - He UCMO/b3YIOTCS B KaUeCTBe NCTOUHUKA SHEPIUH.

BO/IBIIMHCTBO BUTaMUHOB HE CHUHTE3WPYIOTCS B OpraHu3Me uejioBeKa U >KUBOTHBIX, HO
HEKOTOpble CHUHTE3UPYIOTCSI MUKPO(MIOpOM KMILIeYHWKAa M TKaHIMH B MHHHUMAasbHBIX
KOJIMUeCTBaxX, MO3TOMY OCHOBHbIM HCTOUYHUKOM BUTaMHUHOB SIB/SIeTCs MUIA. BuUTamMuHbI —
Bell|eCTBa HECTOMKHe, OHU JIETKO pa3pyLIarOTCsl BBICOKOW TeMIlepaTypOH, [eMCTBUEM CHJIbHBIX
TUIPOKCUIOB, KHC/IOPOJIOM BO3/lyXa, IOHU3UPYIOIIUMU U3/TyueHUsIMU U IPYTUMH (PaKTOpamHu.

BuTtamuHbI ObUTH OTKPBITHI B KOHIIe XIX cToseTus 6/arogapst pabotaM pyCCKUX YUeHBIX
H.M. Jlynuna u B.B. IlamytvHa, BriepBbie MOKAa3aBIIUX HEOOXOAWMOCTb il TIOJTHOLIEHHOTO
TIUTaHUsI KpoMe Oe/TKOB, KUPOB U YTJIEBOZIOB ellle KaKUX-TO HeM3BeCTHbIX BelecTB. H.U. JIyHuH
TIPOBeJT SKCTMIepPYMEHT Ha 2 TPyMax MbIllel, OHY U3 KOTOPbIX OH KOPMUJI LieJIbHBIM MOJIOKOM, a
JPYTYI0 — CMechbl0 13 0e/KoB, )KUPOB U YT/IeBOJI0B MOJIOKa. BTopasi rpytima meiiieii ctana 60s1eTs,
oTCTaBaTh B pocTe U pa3BuTuu. B 1912 ropgy mnosbckuid yueHbli Kosemup ®yHK, u3yuas
KOMIIOHEHTHI, BXO/SIIMe B COCTaB ILIeTyXy pUCA U TIpejoXpaHstoie oT 6one3Hu 6epu-bepu, u
rosiarasi, YTO B UX COCTaB JIO/DKHbI BXOZUTh aMHHHbIe T'PYIIIAPOBKU, MPeJ/I0KU/I Ha3BaTb 3TU
HeH3BeCTHbIe BellleCTBa BUTaMUHAMMU, T.e. aMUHAMH JKU3HU.

[To xmMHYecKOMy CTPOEHUIO BHUTAaMUHbI Je/IAT Ha BUTAaMUHbI anvdaTUyeckKoro psifa,
alMK/IMYeCKOro psja, apoMaThyeckoro psija, reTepouukavueckoro psga. I[lo ¢wusuko-
XMMUUECKUM CBOWCTBAaM BUTAaMUHbI pa3fie/isilOT Ha [iBe TPYMIbl: BUTAMUHbI, PACTBODUMbIE B
)KUpax (/UMOBUTAMHUHBI), U BUTaMHUHbI, paCTBOpMMble B BOJe (TWpPOBUTaMHHBI). BuTamuHbI
MpUHATO 0003HavaTh OONbIIMMH OyKBamM JIaTUHCKOTO andasuta (A, D, E, B1, B2 u 1. 1.), a
Takke 10 Oose3Hd (KOTOPYH W3/1eurBaeT [JAHHBIA BUTAaMHH) C TIpUOABKOM «aHTH»
(aHTHKCEpO(TaTbMUUECKHU, aHTUPAXUTHBIM, aHTUHEBPUTHBIM U T. [.) WIK TI0 XUMHUYECKOMY
(yc/ioBHOMY) Ha3BaHHIO (PETHHOJI, Kajbludepos, OMOTUH, aCKOpOMHOBas KUCIOTa U T. [.). K
IpyIIe >KUPOPaCTBOPUMBIX BUTAaMUHOB OTHOCATCS BuTtamuHel A, D, E, K u F, a
BozlopacTBopuMbiM — B1, B2, B3, B5, B6, Bc, B12, C, P, H. K rpyrne BUTaMUHOMNOJ0OHBIX
BeIIeCTB OTHOCSATCS XOJIUH, MHO3WUT, BUTaMuHbI B13, B15 yOuUXWHOH u fip.

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

Benku, WM mipoTeuHbl (B TlepeBOjile C TPeueckoro O3HauaeT «IlepBble», WU
«BaKHEHIIMe»), MPUCYTCTBYIOT BO BCeX KieTKax. Ha UX [J0/t0 y )KMBOTHBIX NPUXOJUTCS OKOJIO
TI0JIOBUHBI CyX0W Macchl, y pacteHuid — 20-35 %. B 6enkax MaccoBasi 10Jis1 yr7epojia B CpeiHeM
coctasiisgeT ~ 50 %, Bogopoza ~ 7 %, kuciopoza ~ 23 %, azora ~ 16 %, cepbel ~ 1 — 3 %. B ux
COCTaBe TaKKe BCTPeUaroTCs U Ipyrue XMMUYeCcKue 3/1eMEeHTHI.



Benku — Hanbosiee MHOTOUKC/IEHHbIE U UCK/TFOUMTETbHO MHOT00Opa3Hble 1o (pyHKIUSIM
MaKpOMOJIeKy/ibl, Urparoiiye (yHJaMeHTaribHYI0 pO/b B (DOPMUPOBAaHUM M TOJJep’KaHUU
CTPYKTYPHI U (DYHKLMI >KUBBIX OpraHu3MoB. C OesikaMH B )KMBOM OpraHW3Me CBsI3aHbl TaKue
Ouoslornyeckre MpoLecChl, Kak POCT, Je/ieHre, pa3MHO)KeHHe U pa3BUTHe KJIeTOK, peanr3ariyis
Hac/e[CTBeHHON WH(OpMaLMK, MbIILIeUHble COKpAIleH!s, HepBHas [esTeJbHOCTb, OOMeH
BeIIleCTB U T.[.

benku — 3mo 8bICOKOMO/EKYAsipHble buonoaumepbl, CMPYKMYypHYlO OCHO8Y KOMOPbIX
cocmaensom noaunenmuoHble Yenu, cocmosiiyue U3 dMUHOKUCAOMHbIX OCMAMKO8, C853aHHbIX
opye ¢ Opy2om nenmuoHoll ceasbio. I1pu ux ruzposrse o6pa3yroTcss aMUHOKHCIOTEL. B cocTaBe
0enKOB BCTpeYarOTCs [ABAALATh CTAHAAPTHBIX aMWHOKHUCIOT. [l KaKAOoW CTaHJapTHOM
aMUHOKHWC/IOTHI CYILeCTBYeT TeHeTHUUeCKWi KOJ, MpU TOMOLM KOTOPOro B reHax 3amucaHa
vHpopMalys o KogupyemMoMm Oenke. Kpome fgBajijaTy CTaHJApTHBIX aMHHOKHCJIOT, B COCTaBe
Oenka BCTpeuarOTCss W Apyrve aMUHOKHUCIOTHI, OHU 00pa3yroTCs B pe3yjbTaTe MOJU(PUKALUM
CTaHJAPTHBIX aMUHOKUC/IOT, TOCJIe TOrO Kak Ioc/aefHue ObLTH BK/IHOUEHbI B COCTaB MOJIEKYJIbI
benka. Harpumep, B coctaBe Oesika KoJUlareHa COZIEP)KUTCS S5-TMPOKCHIU3UH, KOTOPBIN
obpa3yeTcst B pe3y/bTaTe MOAUMDUKALIMN CTaHAAPTHON aMUHOKUC/IOTHI JIM3UHA:

KpoMe aMHHOKHC/IOTHBIX OCTaTKOB, B COCTaB O0e/lKOB MOTYT BXOJUTb W [Jpyrye
KOMITOHEHTBI: MOHBI METAJIJIOB, YTJIEBOABI, JIUTIH/IbI, HYK/IeMHOBbIE KUC/IOTHI U Ip. MHOrooOpasue
OenKoOB ompe/ieNisieTCs He TOMBbKO MX KaueCTBEeHHBIM COCTAaBOM, HO U UMC/IOM aMHUHOKUC/IOTHBIX
OCTaTKOB, U MPeJK/ie BCero MopsiAKOM X YepejoBaHUs B MosieKyiie. [loTeHIManbHO pa3HooOpasue
OenkoB Ge3rpaHUYHO.

Mexy aMUHOKHC/IOTHBIMH OCTaTKaMHd B MoJjieKy/je Oeslka CYILeCTBYIOT pas/MuHbie
XUMUYeCKHe B3aUMOZENCTBUS, 3TO — KOBaJIeHTHbIE, NOHHBIE, BOIOPO/IHbIE CBSI3H, THAPO(OOHbIe
B3aMMO/I€HCTBYSI, BaH-[|eP-BaabCOBbI CHJIBI.

ITo BbIMOMHsIEMBIM (YHKLIUSAM O€/TKHM MOXKHO pa3fie/IUTh Ha CTPYKTYPHbIe, TUTaTebHbIe U
3aracHble OesIKY, COKpaTUTe bHbIe, TPAHCIIOPTHBIE, KaTa/TUTUUeCKHe, 3alllUTHbIe, PeLleNTOPHbIE,
pery/siTOpHbIe U JIp.

4. Heo0xoauMbie paCTeHHI0 MUKPO- U MaKp03/IeMEHTbI, HX YCBOsieMble COeJHHEeHHUs U

(pusnonornueckas poun.

JIro6o¥ XUMHWUECKWM 37eMeHT, TPUCYTCTBYIOLIWN B cpefle OOMTaHHS, MOXeT ObITh
oOHapy>)keH M B paCTeHUH, OJHAKO XUMHUUYECKHH COCTaB pacTeHWss He OToOpakaeT ero
noTpeOHOCTH B IUTaTe bHBIX BeljecTBax. K Hauamy XX B. Ob1I0 BBISICHEHO, UTO /J1s1 HOPMa/IbHOTO
Pa3BUTHS U KU3HeJesTelbHOCTA PacTUTE/BbHBIX OPraHU3MOB UM HeOOXOAVMbI CEMb 3/IEMEHTOB
muHepanbHoro nutanus: N, P, S, K, Ca, Mg u Fe. [To3xe Obu1a ycTaHOB/IeHa MOTPeOHOCTh
pacTeHuy elje B 0aTH 371eMeHTax: Cu, Mn, Mo, Zn 1 B. 3Ty 3nemMeHThI UrparoT Orpe/ie/IeHHYI0
po/ib B 0OMeHe BelleCTB BCeX PACTUTE/NbHBIX OPraHW3MOB, W TP OTCYTCTBHMHU OJIHOTO M3 HHUX
JKU3Hb Obl1a ObI HEBO3MOYKHA.

B 1939 r. 6bi10 copMyIMpPOBAaHO TPOWMHOE MPaBWIO APHOHA, COTJIACHO KOTOPOMY
3/IeMeHT MPU3HAeTCss He0OXOAMMBIM B Clyuae, ecyii: 1) pacteHre 6e3 Hero He MOXKeT 3aKOHUHTh
CBOM >KW3HEHHbIM LMK/, 2) [IPYrod 3/1eMeHT He MO)KeT 3aMeHUTh (YHKLUI0 H3yuyaeMoro
3/1eMeHTa; 3) 37IeMeHT HeroCpeCTBeHHO BK/IFOUeH B MeTa00IM3M PacTeHUs.

Ha ocHoBe KonMuecTBeHHOW TMOTPeOHOCTH M COZep)KaHUsi B PACTeHUsIX MHHepasibHbIe
3/IeMeHThI TI0/lpa3ZieNisiloT Ha MakKpo- W MHMKpPO3/71eMeHThbl. [IuTaTe/bHble 3/1eMeHThbI, KOTOpble
TIOTJIOLL[AFOTCS PACTeHUSIMU M3 cybcTpaTa B O0/bIINX KOJIMUeCTBax (Co/iep)kaHue ux B 3071e H6osiee
0,1-0,01 %), Ha3bIBAaIOT MaKpoO3JieMeHTaMHM, a HeoOXOAWMble B 3HAUMTE/IbHO MeHbIleM



KonuuecTBe (cofepkanue B 3ose Hwke 0,001 %) — mukposnemeHTamu. K makposnemeHTam
otHocsitest K, Ca, Mg, N, P, S, ans ranoduroB B fannyto rpymmy cienyet gobasuts Na u Cl. K
MUKpO3/ieMeHTaM OTHocsATcss Mn, Zn, Cu, B, Mo, Cl. no cBoum Ko/iiueCTBeHHbIM TlapaMeTpaM B
pactenun Fe pacriosiaraetcsi Ha TpaHUIle Makpo- ¥ MUKPO3/ieMeHTOB. Bozmopocisim Heobxoaum
O/IUH W/IM HeCKOJIbKO U3 C/Ieflyrolux smeMeHToB: Co, Si, I, V. HeKoTopbIM BBICILIMM pacTeHUsM
TpebyroTcs Se u Si.

B pacTtuTenbHOM opraHri3Me Makpo3/eMeHThI BHITIONHSIOT CyOCTPAaTHYIO U Pery/siTOPHYIO
posnb. CybcTpaTHasi po/iib JJAHHBIX 3/IEMEHTOB 3aK/II0UaeTcss B TOM, UTO OHM BXOJSAT B COCTaB
OpraHUYeCcKUX BeLeCTB, SB/ISIOLMXCS CTPOUTe/IbHBIM MaTeprasioM KieTku. Kak coctaBHas yacTb
MeMOpaH, (hepMeHTOB, TIepEHOCUMKOB 3/IeKTPOH-TPAHCTIIOPTHBIX Lieriell OTOCHHTe3a U AbIXaHus,
amrapara CHHTe3a 0esika 3/1eMeHTbl MUHEepaJbHOTO TIMTaHUsI PeryIUPYIOT CKOPOCTh OCHOBHBIX
(bU310/I0rNUeCKUX 1 OMOXUMHUUECKUX TTPOI[eCCOB paCTeHUH.

5. ®usuo/I0ruvYecKyue 0CHOBbI IPUMeHEeHHs Pery/siTopoB PocTa B Ce/IbCKOM X031 CTBe.

B ecrtecTBeHHBIX OHOLIEHO3aX TIOTJIOI€HHbIE W3 TIOYBBI COEAMHEHUS YaCTHUUHO
BO3BPAI[AIOTCS C OMaBIOIMMK JIUCThSIMM, BeTKamMu, xBoedd. C yOpaHHBIM ypoXKaeM
Ce/IbCKOXO035IMCTBEHHBIX paCTeHU! MOTJIOLIeHHbIe BellleCTBa M3 TOUBbI YCTPaHATCA. BennunHa
BbIHOCA MMHEPAJbHBIX 3/IEMEHTOB 3aBUCUT OT BHJa PACTeHUs], YPO’KallHOCTM M TOYBEHHO-
K/IMMaTU4YeCcKUX ycioBUM. OBOIHbIE Ky/IbTYpbl, KapTodesnb, MHOTOJIeTHUE TpaBbl BBIHOCST
OoJIbILIe 37IEMEHTOB MTUTAHMUSI, UeM 3ePHOBBIE.

[y mipefoTBpallieHUs] UCTOLLEHUS] TIOUBbI M TIOMYy4eHUs BBICOKHMX YpO’KaeB
CeJIbCKOXO035TUCTBEHHBIX KY/IbTYp He00X0AUMO BHeceHUe yno0peHuii. ComocTaBisisi KOTMYECTBO
3JIEeMEHTOB B TOYBe W pacTeHWH C BeJUurMHOW ypoxkas, FO. JIubux chopmynrpoBan 3akoH
MUHHMYMa W/ 3aKOH OrpaHMYMBaloIInX ¢akTopoB. CorjacHO 3TOMY 3aKOHY, BeJIMUMHA YPOXKasi
3aBUCUT OT KOJIMYeCTBA TOTO 3/IeMeHTa, KOTOPbIM HAXOAWTCS B TOUBE B OTHOCHUTEIbHOM
MHUHMMYyMe. YBeJMueHHe COZEeP)KaHUsl 3TOTO JIeMeHTa B TIOUBE 3a CUeT BHECEeHUs yA00peHUi
OyJeT MpUBOAUTEL K BO3PACTaHUIO YPO’Kasi [0 TeX IOp, MOKa B MUHUMYMe He OKa)KeTCsl Apyroi
yemMeHT. [lo3ke OBbUIO YCTAaHOBJEHO Ha/JMuMe Yy pPaCTeHUH KPUTHUECKUX TIEPUO/IOB TI0
OTHOLLEHUI0 K TOMY WM UHOMY MHHepasbHOMY 3jIeMeHTY, TO eCTb Iepuojiax bosiee BbICOKOM
YYBCTBUTELHOCTU pPaCTeHUW K HeJOCTaTKy STOr0 3jieMeHTa Ha OmpeZe/ieHHbIX 3Tarnax
OHTOreHe3a. JTO TM03BOJISIeT PeryMpoBaTh COOTHOLLIEHUE MUTATeTbHbIX BellleCTB B 3aBUCUMOCTH
oT ¢a3bl pa3BUTHS U YCIOBUM cpefibl. Tak, U3BeCTHO, UTO B OCEHHUM MepUOJ, 17151 03UMBbIX KYJIbTYP
He PeKOMeH/1yeTCs BHOCUTD a30THbIE yZ0OpeHUs], TaK Kak OHU YCUJIUBAIOT POCTOBBIE TTPOLECCHI,
CHW)Xasl yCTOMUMBOCTb pacTeHU. B oceHHuUI nepuo, Ha/lo MPOBOAUTE MOAKOPMKHU (hochopom 1
KasieM, a BeCHOM a30TOM.

C nomoInpio yao0dpeHuii MOXKHO peryvpoBaTh He TOJBKO BEWYMHY ypOXKasi, HO U ero
KauecTBO. Tak, //is MOTyuyeHus: 3epHa MILeHULIbl C BBICOKMM COZiep>KaHueM Oesika Haflo BHOCUTh
a30THble yA0OpeHUs, a [Jis TIOMyuYeHUs TPOAYKTOB C BBICOKMM COJlep)KaHHeM Kpaxmasa
(HaripuMep, 3epHa MHUBOBAPEHHOTO SUMEHSI WK KIyOHU KapTodess) Heobxomumbl dochop u
Kammii. BHekopHeBas moakopMmKa (ocopom He3asonro 0 yOOPKM yCUIMBAaeT OTTOK
aCCUMWJISAATOB W3 JIUCTbEB CaxapHOW CBeK/bl K KOPHeIJioflaM U TeM CaMbiM YBeJWUMBaeT ee
CaxapuCTOCTb.

Cucrtema yznobpeHMii — 3TO Tporpamma NpHUMeHeHHsi yA0OpeHMII B ceBOOOOpOTe C yueToMm
pacTeHUM-TIpe/ilIeCTBEHHUKOB, TJIOI0PO/IKs TIOUBBI, KTMMAaTHYeCKUX YCIOBUHM, OHMOOrMuecKux
0CcoOeHHOCTeM pacTeHUid, COCTaBa U CBOMCTB yaoOpenuii. Cucrema ygobpeHME co37aeTcs C
yueToM KpYyroBOpOTa BellleCTB M uX OanaHca B 3emsefenud. bamaHc muTaTe/lbHBIX BeILeCTB



YUMTBIBaeT MOCTYIIJIEHHe UX B TOYBY C YA0OpeHUsiMM, CyMMapHbIM pacxofi Ha (popMUpOBaHUe
ypO)XKaeB W HeTPOAYKTHBHbIe TIOTepH B TouBe. HeoOxommmoe ycroBue (yHKI[MOHHUPOBAHUS
cHcTeMbl yA0OpeHui — 3TO0 MpejoTBpalleHre 3arpsi3HeH s OKPY Karoljeid cpeJibl BHOCUMBIMHU B
NOYBY XUMUUYECKMMH COeJUHEHUSIMHU.
6. YrseBojbl pacTeHHil. XMMHUYeCKOe CTPOeHHe, cojep)XaHue U (GyHKIUH 0T/ eTbHbBIX
rpyni.

Ewe B /JpeBHUe BpemMeHa uejl0BeUeCTBO IMO3HAKOMU/IOCH C YIJIeBOJAAMU U HayuyuioCh
UCTIO/Ib30BaTh UX B CBOeW TOBCeJHEBHOW >KM3HU. XJIOMOK, JIeH, [peBeCcuHa, Kpaxmasl, Mef,
TPOCTHUKOBBIM Caxap — 3TO BCero JIMIIb HEKOTOpbIe M3 YIJIeBOJOB, ChITPaBIlYe Ba)XHYIO POJib B
pa3BUTHe LMBUIM3AL[UH. YTJIEBOAbI OTHOCSATCS K UMC/Ty Hanbosiee pacripoCTPaHeHHBIX B TIPUPO/Ie
OpraHnueckux coefvHeHWHA. OHU SIB/ISIOTCS HEOTbeMJ/IEMBIMA KOMITOHEHTaMH KJIeTOK JTFOOBIX
OpraHU3MOB, B TOM uuc/ie OaKTepHii, paCTeHUI 1 XUBOTHBIX. B pacTeHUsX Ha [JO/I0 YTIeBO/IOB
npuxoautcst 80 — 90 % cyxor Maccel, Y JKUBOTHBIX — OKOJIO 2 % Maccel Tena. VIX cuHTe3 us
YIJIEKUC/IOTO rasa M BOABI OCYILeCTBIISIeTCS 3e/leHbIMU paCcTeHHsIMU C UCII0/Ib30BaHUEM SHepruu
coyiHeyHoro cBeTa (hoToCUHTE3).

Bce v3BecTHbIe yryieBoAbl MOXKHO TIOZIpa3/ieliTh Ha JBe OOorbliive TPYIMIbI — IIPOCThIe
YI7IeBOABI U CII0KHBIe  yriaeBoAbl. OT[eNbHYIH0 TpPYNIY COCTaB/SIOT — YIJIeBOZCOJeprKalliye

CMellldHHbIe IMOJINMEDBI, Halipumep, r/imKOIpoOTeUHBI — KOMIT/JIeKC C MOHEKYHOﬁ
6EJ'IKEI, TJIMKOJIMITUABI — KOMILJIEKC C JIMITUAOM, U AD.
HPOCTLIE yrjieBoAbl (MOHOCEIX&pI/I,[[LI, nin MOHOBLI) ABJIAOTCA

TOJTUTUPOKCUKAPOOHUIbHBIMUA COeJUHEHUSIMH, He CTIOCOOHBIMU TIPU THPO/IM3e 00pa30BbIBATh
Oosiee TIpOCTHIE YTIeBOAHBIE MOJIEKY/Ibl. EC/I MOHOCaXapu/bl COAep>KaT aabAerUJHY0 TPYIIy,
TO OHU OTHOCSITCSI K KJIacCy anbjo3 (anbJeruoClUpTOB), €M KeTOHHYH — K K/acCy KeTo3
(keTocriupToB). B 3aBHCHMMOCTU OT uuMc/a YI/IepOJHBIX aTOMOB B MOJeKy/le MOHOCaxapu/oB
pasninuatoT Tpuo3sl (C3), TeTpo3ssl (C4), neHtossl (C5), rekcossl (C6) U T.1.

CnoxxHble yrieBofbl (MoMcaxapyibl, WK TIOM03bI) TPeCTaBJISIOT COO0M TO/MMepHI,
TIOCTPOEHHbIe U3 OCTAaTKOB MOHOCaxapy/ioB. OHU MpU TH/pPoJiK3e 00pa3yroT MPOCThIe YTIeBO/bI.
B 3aBUCMMOCTHM OT CTereHd MOJMMePU3aLMM UX TMOJpasfe/issloT Ha HU3KOMOJIEKYJ/ISpHbIe
(omurocaxapuzibl, CTeleHb T[OAMMEPU3alMd  KOTOPbIX, KakK TMpaBwio, MeHblle 10)
Y BBICOKOMOJIEKY/IsIpHBIe. OJTUrocaxapuzibl — Caxaporo/jo0HbIe YrIeBO/ibl, PACTBOPHUMbIE B BOJE
Y CjafIKve Ha BKyC. VX 1Mo criocobHOCTH BOCCTaHABIMBATh MOHBI MeTaiioB (Cu2+, Ag+) mensr
Ha BOCCTaHaB/IMBAKOLMe U HeBOCCTaHaB/MBaroIue. [Tonvcaxapuipl B 3aBUCUMOCTH OT COCTaBa
MOXHO TakKe pa3/le/luTb Ha /JBe TPYIIbl: FTOMOMNO/IMCAaXapU/ibl U reTeporoamcaxapu/pl.
l'omononucaxapuipl  MOCTPOEHbI M3  MOHOCAXapuJHbIX  OCTaTKOB OJHOrO0 TWIA, a
reTeporovcaxapuzibl — U3 OCTaTKOB PasHbIX MOHOCAaXapu/oB.

Buonornueckue ¢GYHKIMM [TOJIMCaXapyj0B BeCbMa pa3HOOOpasHbI: 3HepzemuuecKas,
CMpYKMYypHAasi, ONOPHAsi, 3aWumHas, 3anacaroujdsi, pe2yAsimopHasi (pyHKyuu.

7. JIlunmppl, UX COAepiKaHHUe B PaCTeHUH U POJib.

JIuruapl TIpeACTaBAsSIOT COOOW HEOAHOPOAHYIO TPYITy XUMHUECKUX COeJUHEeHUH,
HEPaCTBOPUMBIX B BO/I€, HO XOPOIIIO0 PACTBOPUMBIX B HETIOJISIPHBIX OPraHUYeCKUX PACTBOPUTE/ISIX:
xjopodopme, 3dupe, aieToHe, OeH3ome W Ap., T.e. O0OMKUM WX  CBOWCTBOM
aBiisieTcs: TUAPOGOOHOCTE (TUApPO — Boja, ¢hobus — 60s3Hb). M3-3a 6onbIIOro pa3HOOOpasus
JIMTU/IOB aTh OoJiee TOUHOE OTpeZie/ieHue UM HEeBO3MOKHO. JIMIMUALI B OOJBIIMHCTBE CTydaeB
SIBJISIFOTCS CJIOXKHBIMU 3(DHUPaMU XKUPHBIX KMC/IOT U KaKOTro-M00 crivpTa. BeIienisitoT cieayronye
K/IaCChl JIMMUZOB: TPUALIWIT/IULEPUHBI, WIN XUPbI, HOCHOMUMUIBI, TIMKOTUMU/IbI, CTEPOU/IbI,



BOCKa, TepreHbl. Pa3nyWualoT [Be KaTeropuu JWIKAJOB — OMbUIsSeMble UM HeoMbLisieMble. K
OMBbUISIEMBbIM ~ OTHOCSITCSI ~ BeIlleCTBa,  COJep)Kalljue  CJI0KHO3(MPHYH0  CBsi3b  (BOCKa,
TpPUALIWIT/IULePUHBI, Pochonmumnusl U Ap.). K HeoMbisieMbIM OTHOCSITCSI CTEPOU/IbI, TEPIIeHBI.

Ponb JIMIINZIOB B TIIpoLieCCax >XH3HeAeATe/IbHOCTH >XMWBBIX OPraHM3MOB HPEBBquaﬁHO

pa3Hoobpa3Ha. K oCHOBHBIM (YHKIMSIM JIMTIIOB MOXKHO OTHECTH CJIeJyIOIIe:

1.

CrpykrypHas (QyHKOuUs. JTUnugsl SBASIOTCS KOMIIOHEHTaMU BCeX OHOIOrMuecKux
MeMOpaH, J0Jisl JIMTTUZOB B COCTaBe MeMOpaHbl MOXKeT M3MeHSIThCsi oT 48 10 80%. OT
KOJINYeCTBEHHOTO U KaueCTBEHHOTO COCTaBa JIMMHM/OB, BXOSIIUX B COCTaB MeMOpaHbI,
3aBUCST CBOMCTBA 1 Ouonoruueckue hyHKI[UH CaMOii MeMOpaHbI M BXOSIIHX B €e COCTaB
VHTerpabHBIX Oe/KOB.

OHepreTuyecKkass (yHKOMA. X0Tsd B KaueCcTBe HCTOYHHMKA SHEPrMM B OCHOBHOM
WCTIO/IB3YIOTCS YT/IeBO/BI, JIMTIUBI SIBISTIOTCS Oosiee sHeproeMkumHu. [Ipu okucieHnu 1 r
JIATIU/IOB BBIZE/ISIETCS TIOUTHM B JBa pasa Oosbine sHepruu (38,9 k/k/r), uem mpu
OKHCJIeHWU yrieBooB. 1o 3Tol npuuvHe MUNU/bI (B OCHOBHOM, >KUPbI) TIPEJCTaB/ISIOT
coboii 6osiee KOMMAKTHYIO OPMY XpaHeHMsI 3arlacoB, W3 KOTOPBIX NP HeOOXOANMMOCTH
MO>KHO MOYYUTh 3HAUUTEIbHOE KOTMUECTBO SHEPTUHU.

Hcrounuk Boabl. [1py OKMC/IEHUU )KUPOB TTIOMHUMO OCBOOOKAeHHs O0/IBILIOro KOJTMUeCTBa
sHeprun obpasyetcst MHOTO BozbI (1,1 T Bogel Ha 1 T xupa).

3amurHaa  ¢QyHkoua. O6mazas  TEMJIOU30/IALMOHHBIMKA  CBOMCTBAMH,  >KUPOBast
MPOKJ/IaJiKa MOXKeT MpeJoXpaHATh OpPraHyW3M OT TeMIlepaTypHbIX BO3ZelcTBUM. Kpome
TOrO, MSTKUM C/AOW J>KApa 3aljuillaeT OT MeXaHWYeCKMX TMoBpexzeHud. Bocka,
TOKPBIBAOIIME JIUCThSI U CTe0J/IM pacTeHUl, TIPeJ0TBPAIIal0T U3/IUIIIHIO MTOTEePI0 BJary,
a TakXKe 3allUIIalT PacTeHUsl OT TIPOHUKHOBEHUS BUPYCOB U OaKTepuid.

Perynsaropnas (yHkuusa. MHOrve coefvHeHHsl, OTHOCSIIUECS K JIUMUJAM, SIBISFOTCS
peryisaropaMyd — pa3/MuHbIX — MporeccoB. K  TakuM  coeUHEHWEM  OTHOCSITCS
YKUPOPACTBOPUMbIE BUTAMUHbI, CTEPOU/IHbIE TOPMOHBI.

OITK-5.Cnioco0eH K y4aCTHIO B POBEIeHUH YKCIIEPUMEHTA/TbHbIX UCC/IEJ0BAHU B

npo¢ecCHOHA/ILHOH /IeSiITe/IbHOCTH

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

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

JKUPBI
BUTaMUHBI
+IIPO/IMH
METUOHUH

Mopo030CTOHKOCTB - 3TO

CIIOCOOHOCTH TTEePeHOCUTh HU3KHE TTOJIOKUTE/TbHBIE TEMITePaTyphl
+CrocoOHOCTh TIEPeHOCUTD HU3KKE OTPHULIaTe/TbHbIe TeMITepaTyphl
CMOCOOHOCTH TEPEeHOCUTD JIeHCTBYE JIe[ITHON KOPKH
CITIOCOOHOCTH MTePEeHOCHTh 3aMOPO3KHU

BemiecTBa, MCI0,/1b3YOIIMECS A1 00PbObI C MO/IETAHHEM

+peTapAaHThl
JehoMaHThbI
LIUTOKWHUHBI



repOUI/IBI

3adaHus omKkpbIMo20 muna:

1. Yro Takoe pacTuTe/NbHasA AUATHOCTUKA MUHepaabHOro nutanusa? Ha3zoBure ee BUABI
PactuTenbHass [AvMarHOCTMKa BK/IIOUaeT BU3YyalbHYH) U XUMUUECKYHO (TKaHEBYH) U

JTUCTOBYIO). Bu3yasibHasi ;UarHOCTHKA — OmpeziesieHre 00eCreueHHOCTH PaCTeHUH T10 BHEIITHUM
npu3HakaMm. I[Ipy HecOalaHCHPOBAaHHOM TWTAaHWUM WM [IJIMTEJIbBHOM HeOCTaTKe J1o0boro
MUTAaTe/IbHOTO 3/IeMeHTa XOJ] MeTab0/JMYeCKUX TIPOIIeCCOB B TKAaHSX pacTeHUs T1yOOKO
HapyliaeTcs. JTO CKa3biBaeTCs HAa MHTEHCHMBHOCTM pOCTa UM Pa3BUTUS, COIMPOBOXAAeTCs
MOpP(OJOTUUECKUMM W aHATOMUUECKUMH HW3MeHeHUssMA C XapaKTepHbIMH BHEIIHUMH
TIPOSIB/IEHUSIMH Ha JIUCThSIX W JDYTMX OpraHax, a y IUIOJOBBIX M SITOAHBIX KyAbTYD — U Ha
reHepaTUBHBIX OpraHax (I/iozax).

[y Gosiee TOYHOTO oripefienieHUs 00ecrieueHHOCTU pacTeHUl 371eMeHTaMu TUTaHUs
TIPUMEHSIFOTCSI TKaHeBasi M JIMCTOBasl AMArHOCTHKW. TKaHeBasi OCHOBaHa Ha OIpe/ie/leHuH
HeopraHuueckux (opM coefMHEHUM 3/IeMEHTOB MUTaHHsS B COKe WM BBITSDKKE W3 TKaHel
pacteHuii. JIMcToBasi AMarHOCTHMKA BK/IHOYAeT Orpe/ie/ieHre BajloBOTO COZEep)KaHHs 371eMeHTOB
MWATaHUS B Pa3/IMUHBIX OpraHax pacreHuWd. Ha OCHOBaHMM MHOTOUMC/IEHHBIX TI0JIEBBIX
HCC/Ie/JOBaHUM YCTaHOB/IEHbI ONITUMa/IbHbIE YDOBHU BaJIOBOT'O COJiePyKaHUs 3/IeMEHTOB TTUTaHUSI
B OTJeJIbHbIX OpraHaxX pacTeHus, KOTOpble obOecrieurBaioT (HOPMHUPOBAHUE BBICOKHUX YPO’KaeB
XOpOIIlero KayecTna.

2. Iloneranue pacrenuii. IIppunHbI noieranus.

3HauuTebHBIM yiepO ypO)KaHOCTU CebCKOXO3SIMCTBEHHBIX U OCOOEHHO 3€pHOBBIX
Ky/JIbTYP HAHOCUT To/ieraHue. B oTJenbHbIe ro/ibl CyMMapHble TIOTepU 3epHa COCTaBJISIIOT OKOJIO
25-30%.

[Toneranne y pacTeHWi BO3HMKaeT TIPU HapyLIeHUM COOTHOLIEHHUSI MEXIYy MacCou
Ha/[36MHOM YaCTH pacTeHUsl U IIPOYHOCTBIO HWKHEH YacTy CTe0sis, BHI3BAHHOTO HE/J0OCTaTOUHBIM
YTOJILIEHWEM COJIOMUHBI U C/1a0bIM Pa3BUTHEM B Hell MeXaHUUECKHUX 37IEMEHTOB.

[Tosieranue MOTyT UHAYLIMPOBATh pa3/iMuHble ()aKTOPbl BHEILLIHEeH Cpe/ibl.

3acyujeHHble noceebl. TIpu 3aryijeHHbIX TMOCeBaxX MPOUCXOJUT BBITATHBaHWe CTeOJs U
HeJl0pa3BUTHE MeXaHUUYeCKUX TKaHeu.

H36bimouHoe 6HeceHue a30MHbix YOOOpeHull U upe3mepHbill noaus. B TakMX YCIOBUSIX
pacTeHUsI CUJIBHO KYCTATCS U PA3BUBAIOT OOJIBIIYIO JTUCTOBYIO TOBEPXHOCTb. DTO TMPUBOJUT K
B3aMMHOMY 3aTe€HEeHUIO, a, C/Ie[J0BaTe/IbHO, U K CHI)KeHUIO (DOTOCHHTe3a. Y MeHbllleHre Ko/nye-
CTBa yTI/1eBOZIOB TOPMO3UT 00pa3oBaHie MeXaHUUeCKUX 371eMeHTOB B PaCTeHUH.

CunbHblIll 8emep € 00dcOeM. YBIAKHSSI U YTSDKENsisl KOJOC, CUMbHBINA BeTep C JOXKIeM
BBI3bIBAET I10JIeTaHre pacTeHu .

3. Uro Takoe spoBHM3aLiis pacTeHHil.
Y psifja pacTeHHW Tepexo K 3Tary 3peioCTH MPOUCXOAUT JIMIIb TIOC/Ie BO3JeUCTBUS
TIOHIKEHHBIX TeMIlepaTyp - ipoBU3alvi. K TakuM pacTeHusiM OTHOCSITCS 03UMble, [IBY/IeTHUKHU U
ABYpyukd. OOLM AJIs1 3THX paCTeHUH SIB/ISIETCS TO, UYTO UX OHTOTEHe3 CBSI3aH C Mepe3suMOBKOM.

B ecTecTBeHHbIX YC/IOBUSIX MPU OCEHHEM IOCEBe 03MMble pacTeHUst (POXKb, MILEHMLIA,
slUMEHb) T10/IBeprarwTCsl [I/IUTeIbHOMY BJIMSIHUIO TIOHWKEHHBIX TeMIlepaTyp, IIoC/ae 4Yero



HOPMa/IbHO BBIKOJIALIMBAIOTCS. VIMEHHO 3Ta 0COOEHHOCTh O3MMBIX IO3BOJISIET UM TEepPeHOCUTb
3uMHHe ycnoBusa. OKasanoch, UTO eCIW IOJBEepPrHyTh [eMCTBUIO MOHWKeHHOM TeMIlepaTypbl
HaK/IIOHYBIIMeECS CeMeHa, OHU [epexoffaT K BbIKOJAIIMBAHWIO W IIPU BeCeHHeM II0CeBe.
[IBysileTHMe pacTeHUs, HallpUMep KarycTa, IPOXOJAT SpOBU3aLiMIO TOJIbKO IPY HAJIMYUU JTUCTHEB.

4. KinetouHble 0CHOBBI pocTta. Pa3bl pocTa KJ/IeToK.

Poct - 9T0 mporecc HoBOOOpa3oBaHWs 37€eMEHTOB CTPYKTYpbl opraHu3ma. I[lof
jjIeMeHTaMH CTPYKTYpbl HeoOXOJWMO TIOHMMAaTb OpraHbl, KJIeTKH, OpraHesibl K/eTOK,
MakpomoJieKky/bl. OOBIYHO POCT COTIPOBOXKJAETCS YBe/TMUeHNeM MacChl U Pa3MepOB PaCTeHMUS.

B oT/iMuve OT )KMBOTHBIX OPraHM3MOB pacTeHHsl PACTyT B TeUeHHe BCeil CBOEHl >KW3HH,
00pa3yst HOBbIe K/IeTKH, TKaHW ¥ OPTaHbl, IPUUYeM PacCTYI{e 30Hbl HaXOAATCS Ha KOHLIE KaXKI0T0
cte0/1st U KOPHSI pPacTeHusl.

OcHOBOI1 pocTa OT/ie/IbHBIX TKaHel, OpraHOB U BCErO pacTeHUs SIB/SeTCs Je/ieHre U poCT
MepHCTeMaTHUeCKUX KiIeToK. PocT KieTok mpoucxogut B Tpu (as3bl: 3MOpUOHABHaS,
pacTsbkeHus U AuddepeHLAaLIAN.

5. Uro Takoe peyruwmm3sanus. Kak nposiBisiercsa geduiia 3TUX 3/ieMeHTOB Ha PaCTeHUH.
PeyTunusanmsa - T[OBTODHOe  MCIOJIb30BaHMe  31emMeHTOB. IIpu  Hepocratke
PeyTWIN3HUPYeMbIX 37IeMEHTOB OHM OTTEKalOT M3 paHee 00pa30BaBIIMXCS YacTell pacTeHUs B
Mosiozible, hopmupytoluecs: opranbl. K peytunusupyembiM anementam otHocsTces N, K, P, Mg.
[TosTOMY MX HEIOCTaTOK TpeXx/e U sipye MPOSIB/ISeTCS Ha HUKHUX, 3aKOHUMBLIMX POCT JIUCTHSIX.

Hepoctatok octanbHbix 371eMeHTOB (Ca, S, Fe U Bcex MHKpPO3/IeMEHTOB),
HEPeyTUM3UPYEMBIX WIH C/1a00 PeyTUIM3UPYEMBIX, OTPaXKAeTCsl HAa CAMbIX MOJIOZBIX PACTYIIUX
YacTaxX pacTeHUs.

Mosnoaple MCTbS 3HAUMTE/ILHO >KenTee, ueMm crapble. OKpacka MOJIOABIX JIMCTbEB
HarlOMUHAET OKPACKY JIMCTHEB C JIepeBbeB, CTPAAAIOIIUX OT HelocTaTKa a3oTa. [Ipu bosee octpoit
HEeJIOCTaTOUHOCTH OKpackKa CTapbIX JMCTheB ObIBaeT OsiefiHee, ueM TIOKAa3aHO Ha PUCYHKe, Ha
MHOIMX U3 HUX CPeJiHss XKUJIKA JKeJTeeT.

Hengocratok ocrtanbHbix 37eMeHTOB (Ca, S, Fe U Bcex MHKpO3/IeMEHTOB),
HEepeyTUM3UPYEMBIX WK (J1ab0 PeyTUTM3UPYEMbIX, OTPaXKaeTCsl Ha CAMbIX MOJIOZBIX PACTYIIUX
yacTax pacteHus. Tak, odueHb O/M3KMe MO BHEITHEMY BU/Y XJIOPO3bI MPH HeJOCTaTKe a30oTa
TIPOSIB/ISIFOTCSI HA JIMCThSIX HUXKHETO spyca, a ITPU HeJJoCTaTKe KeJie3a - B BepxHeM bosiee M0JI0/[0OM
spyce. [TobypeHHe U OTMHpaHUe TKaHEeH I0 KpasiM JIUCTa (KpaeBOM 0KOT) TPU HeZI0CTATKe KaslHsl
HaOJr0jaeTcs CHauasia Ha 6oJiee CTapbIX JIMCTBSIX, a TIPY HeJOCTAaTKe KaJIbLYs - HAa MOJIOZBIX.

6. Ha3soBuTe myTH NOCTYIUIEHHsA BOJbI B pacTenre. KopHeBoe JaB/eHue.

Bojia rocryriaer B pacTeHue U3 MOYBEHHOIO PacTBOPA Yepe3 KOPHEBYIO CUCTEMY, KOTOpast
¥MeeT OueHb OOJbliKe pa3Mepbl U 06J1a[iaeT UCK/IIOUMTE/ILHOM CIIOCOOHOCTBIO K BETBJICHUIO.
OO111as1 MOBEPXHOCTL KOPHE B COTHM Pa3s MPeBOCXO/UT MOBEPXHOCTh HA/3eMHOM CHUCTeMbL. Y
B3POC/IBIX TUIOZIOBBIX [I€PEBLEB MPOTSIKEHHOCTh KOPHEBOW CHCTEeMbl M3MEpPSETCS [eCATKAMM
KUJIOMETPOB, TIPUYEM TIPUMEPHO II0JI0BUHA ee TIPeCTaB/IeHa COCYIMMHU KOPHSAMU JJIMHOM /10 5
MM. TIJIOTHOCTL KOPHEH B ITaXOTHOM C/IO€ COCTABJIS€T Y Pa3HbIX CeTbCKOX03SMCTBEHHBIX KY/IbTYP
or 0,3 10 5 cM Ha 1 cm> MOUBEL.

TTor/oleHHas Bo/ia IepeIBUraeTcs 10 PajiiyCcy KOPHs OT KOPHEBBIX BOJIOCKOB /0 COCY/IOB
LIeHTPa/IbHOTO LIAIMH/PA U 3aTeM IOJHUMAETCs B HaJ3eMHble opradbl. CHja, C KOTOPOM KOPeHb
HarHeTaeT BO/ly, Ha3bIBAETCsl KOPHEBbIM Od6/ACHUEM.



[pyruM miposiBieHMeM KOPHEBOTO [iaB/ieHUsl SIBSIeTCS 2ymmayus, T. €. Bble/eHUe
Kare/JbHOXXUKOM BJIarvl TMCThsIMU B YCJIOBUSIX 3aTPy/JHEHHOTO HcrapeHus. HanpruMep, B paHHUe
yTpeHHUe uachl TIPU BBICOKOW BAKHOCTM BO3/yXa XOPOIIO TYTTUPYIOT 3eMJISHHMKA, DPO3a,
KapTodesib, 3/1aKOBble Ky/IbTYphl. KanenbKu T'yTTal[MOHHOM >KUAKOCTA He CITyTaelllb C POCOH,
TOTOMY UTO OHU HaXO/ATCS B OTpe/ie/ieHHbIX MeCTax BbIX0/|a TU/IaTO/OB.

KopHeBoe faBneHre UrpaeT BaKHYHO pOJib B MOJHSTUM BOZBI 110 PaCTEHUIO BECHOM [0
pacrycKaHusl JIMCThEB, a TaKKe B HOYHbIE YacChl, KOTJa JIMKBUAUPYETCS BOAHBIA AeQULUT,
CO3/al0LUICS B TeueHue JHSI.

KopHeBoe faBnieHre Ha3bIBalOT HUMCHUM KOHYEe8bIM Osu2ameneM 800HO20 mokd. OueHb
BaO)KHO MMeTh B BUJY, UTO €ro [esTeJlbHOCTh OCYILeCTB/SIeTCSl C 3aTpaToi SHepruM [bIXaHUus
KOpHell M CBsi3aHa C ()OTOCHHTE30M, TIOCTABJISIOIINM YIIEBOZIbI B KaueCTBe JbIXaTebHbIX Cy0-
CTpaTOB, W TpaHCHUpaLuen (BepXHUM ABUraTe/b BOAHOTO TOKAa). DTy B3aWMOCBSI3b IPOLIECCOB
JKA3HEeAesITeTIbHOCTA MOXKHO MPeJCTaBUTh CeAYIOIIel CXeMOM.

7. Pa3mMepsbl ¥ 3HaueHNe TPAaHCIIHPALUH.

B ocHoBe TpaHcnMpalyy AeKUT (HU3KM0I0rHuecKrii poLiecc ucrapeHust, MPOMCXOSAIIIN
B pe3y/ibTaTe KOHTAaKTOB Ha3eMHbIX OPraHOB PacTeHHs C He HAaChILLeHHOM BoZol aTMocdepoii.

[TpucacsiBarolas cusia TpaHCIUPALUHY SIBJISeTCS 8ePXHUM KOHYe8blM d0gu2amesieM 800H020
moka, 06ecreurBaroIIM TPAHCIIOPT BO/[bI M PACTBOPEHHbIX B Hell MUHepaIbHbIX K OpraHUueCcKHUx
BelljecTB. BepxHwuii fBuraress siBisieTcsi 6osiee MOIL{HBIM, YeM KODHEBOe /jaB/ieHHe, U UCIO/Ib3yeT
[lApOBYIO [/l pacTeHWs: 3Heprut0 - 3Hepruto CosiHLA. OTUM OH BBIFOJHO OT/IMYAeTcsl OT
KOPHEBOI'O [|aB/IeHUs, WCIIOJIb3YIOLLer0 SHEprui0 [blxaHusl pacTeHUi. KoHLeBble [BUrarenu
B3aMMOCBSI3aHbI ¥ 00€CIIeurBalOT HeTlpephIBHBINA BOCXO/ASIINN TOK BO/BI TI0 COCY/IaM KCHJIEMBI K
WCIapsoLIYM [TOBEPXHOCTSIM KJIeTOK JIMCTA.

3HaueHWe TpaHCIUpalMy 3aK/I4yaeTcs U B TOM, UTO MCIapeHue BOAbl IOHWXaeT
TemIlepaTypy /IMCTa U 3alylljaeT ero OT reperpesa. 3a C4eT TPaHCIIMPALUU CO3/aeTCsl HeKOTopast
He/IOHAChHIIeHHOCTh KJIETOK BOJOHM, uTO obecrieurBaeT ONTHMasIbHbIE YCJIOBUS /ISl TIPOLIECCOB
JKU3HeesTe/IbHOCTH, TJIOZ0HOLLIEHUS U CO3PeBaHus III0/0B.

OpHOM W3 BaKHEWIIMX XapakTepUCTHK TMpoliecca SBJSETCS  UHMEHCUBHOCMb
mpaHcnupayuu - KOJIM4YecTBO BOJbl, UCIIapsieMoe pacTeHHeM C eJUHULIbI TMCTOBOW NTOBEPXHOCTH
B eJJUHULY BpeMeHU. [I15 cebCKOXO3SMCTBEHHbIX paCTeHW YyMepeHHOU 30Hbl MHTEHCHBHOCTh
TpaHCIMpaliu coctasysiet gueM 150-2500 mr/(am2-u), Houbto - 10-200 Mr/(gm2-u).

4 TIOPSI/IOK ITPOBEJEHUA IIOBTOPHOU
IMPOMEXYTOYHOM ATTECTAIITUN

dopma MpoMeKyTOYHOM aTTecTalyy 10 JUCLIUIIMHE 3a4eT U 9K3aMeH

[ToBTOpHAsi NPOMEXKyTOUYHAs aTTeCTalusl M0 AUCLIUIIMHE TPOBOUTCS C UCII0/Ib30BaHUEM
3a/laHUM [/ OLleHKU C)OPMHUPOBAHHOCTH KOMITeTeHLIUM Ha 6a30BOM ypOBHe T10 BCeEM MOAYJISIM,
BXOJSLMM B CTPYKTYPy JAMCLIMIUIMHBI 3a CEMECTp, M0 UTOraM KOTOPOIrO CTyJeHT WMeeT
aKaJ|leMUUeCKY0 33/l0/DKEHHOCTb B (DOpMe KOMITbIOTEPHOI'O TeCTUPOBaHUSI.
Tab6mmna 4 — Kpurepum orjeHKH copMHUPOBAHHOCTH KOMIIeTeHI{HI

Kop v HaMeHOBaHUe UHAMKATOpa Kputepuu oieHuBaHus chOpMUPOBAHHOCTH
JIOCTVKEHUST KOMIIeTeHLIUH KOMIeTeHIIUU (YaCTh KOMIIeTeHLUN)

(4acTy KOMITeTEeHLUM) Ha 6a30BOM ypoBHe




COOTBETCTBYET OIIEHKE «y/IOB/IETBOPUTETLHO»
50-64% oT MakCcUMaJILHOTO basia

OIIK-1.Crioco6eH peliiaTh TUTIOBbIE 3a/jauu
rpodeccoHa/IbHOM JiesiTe/TbHOCTU Ha OCHOBE
3HaHWUM OCHOBHBIX 3aKOHOB MaTeMaTHU4eCKuX,
eCTeCTBeHHOHAYYHbIX U
o61ernpodeccoHaATBHBIX JUCLIMTIIAH C
ripuMeHeHreM WHGOPMaI[OHHO-
KOMMYHMKAI[MOHHBIX TeXHOJIOTH;
OIIK-5.Crioco6eH K yuacTUIO B TIPOBE/IEHUN
9KCIepUMeHTaTbHbIX UCCIeIOBaHUN B
ripoecCrOHa/IbHOM /1esTeTbHOCTH

NJ-1. Vcrionb3yeT KiaacCU4yeckue u
COBpeMeHHbIe MeTO/bl UCCTIe/JOBaHUs B
arpoOHOMUU — TIPOBOJMUT OLIEHKY
®U310/I0TUYECKOTO COCTOSIHUSL paCTeHU

['oToB K KOOIepalyu € KosjleraMy; He COBCeM
TBEp/0 B/aJileeT MaTepuasoM, TP OTBeTax
JIOTTyCKaeT MaJsioCyleCTBeHHbIe MOrPeLIHOCTH
B aHa/IM3e pe3y/bTaToB, HETOUHYIO
apryMeHTaL1Io IpUMeHeHUs] 3aKOHOB
€CTeCTBeHHOHAYUHbIX AUCLIUIIIVH.

OIIK-5.

N[-2 Ilop pyKOBOACTBOM CIIeLjaanucTa
Oosiee BLICOKOM KBa/TM(PUKAL[UK YUACTBYET B
NIPOBe/IeHNU SKCIIePUMEeHTa/IbHbIX
yCccej0BaHUM B 06/1aCTH arpPOHOMUU

[Tpu npoBeieHNH IKCIIePUMEHTaTbHBIX
MCC/IeI0BaHUM 1107 PYKOBO/Z[CTBOM
crieranucra 6osiee BbICOKOW KBaTM(UKaLUK
JIOTTyCKaeT OIIMOKH

OIIK-5.

N/-1 Vcrione3yet Knaccuueckve u
COBpeMeHHbIe MeTO/bl UCC/IeZlOBaHus B
arpoOHOMUU

CriocobeH MpUMeHAThb KIacCHUecKre 1
CcOBpeMeHHbIe MeTO/Ibl UCCTIeJOBaHUSs C
HapylleHHeM MeTOAUKU
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