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1. I[lnannpyemble pe3yabTaThbl 00y4eHHs] MO JUCHMILINHE, COOTHECEHHbIE C
ycranoBJieHHbIMH B OI1IOII BO unankaropamMu 10CTHKEHUSI KOMIIETEeHIIH

1.1 llepeyenb KomneTeHUMid, POPMHUPYEMbIX YUeOHOM TUCHMIIIUHOK

I/IHIIHKaTopr JOCTHKECHHUHA KOMIICTCHIINH

Koa n HauMeHoOBaHHe KOMIIETEHIIUH
IInanupyemble pe3yJibTaThbl 00y4eHHsI

OobmenpodgeccHoHATIbLHAST KOMITETEHIIUSI

OIIK-1 Cpocoben pemars Tvnossle 3agaud | 3HaTh  (3):  OCHOBHBIC  3aKOHBI ~ MAaTEMATHYCCKHX,

NpO(EeCCHOHANBHON  NEATENBHOCTH HA  OCHOBE €CTCCTBCHHOHAYYHBIX u o01enpodeccnoHaIbHBIX
3HAHUKM OCHOBHBIX 3aKOHOB MAaTEMaTU4YECKUX U JUCUUILINH, HEOOXOMMMBIX IS pemeHus TUIIOBBIX 3a/1a4 B
€CTCCTBCHHBIX HayK C NPUMCHCHHUEM | 00JIacTH B 00J1aCTH arpOHOMMH
HH(OPMAIIMOHHO-KOMMYHUKAIIMOHHBIX

(bopman y 1 VYMmerb (V): npuMeHATh 3HAHHS OCHOBHBIX 3aKOHOB

TEXHOJOT Ui
MaTeMaTUYECKUX M €CTECTBEHHBIX HAayK Uil pELIEHUs

CTaHJapTHBIX 3a/1a4 B obnactu arpoHOMHUH

Baagers (B): wundopManMoOHHO-KOMMYHHUKAIMOHHBIMH
TEXHOJIOTUSIMA B PELICHWH THUIIOBBIX 3a7ad B OOJNACTH B
00J1aCTH arpOHOMHHU

OIIK-4 CnocoOeH pean30BEIBaTh COBpeMECHHBIE | 3HATH (3): CIpaBOYHBIC MAaTepHalbl Ui Pa3pabOTKH

TEXHOJIOTUH U 00OCHOBHIBATh UX PUMCHECHHUE B 3JIEMEHTOB TEXHOJIOTUU BO3EIIbIBAHUS
po¢heCCUOHATIBHOM NeTeIbHOCTH CEIIbCKOXO3SICTBEHHBIX KYIBTYP
Ymers (Y): SJIEMEHTHI CHCTEMBI
3eMIICIeIHS 1 TEXHOJIOTUH
BO3/ICTIBIBAHUS CeJIbCKOXO03IUCTBEHHBIX KyJbTYP

MIPUMEHHUTEIBHO K IMOYBEHHO- KIMMAaTHYECKUM YCIOBHSAM C
y4eTOM arposlaHJmadTHONH XapaKTEPUCTHKN TEPPUTOPHN

Baagers (B): 1DOYBEHHBIMM U arpOXMMHUYECKUMU
WCCIICAOBAHUSMY, IPOTHO3aMH pAa3BUTUS BpeIUTENeH U
Oose3Hel st 000CHOBaHHS UX IPUMCHEHUS B

IPo(eCCHOHANTBEHOMN NEeSITeIHOCTH

2. lesn u 321241 0CBOCHUS Y4eOHOM IMCUMILIMHBI, MECTO IMCUMILVINHBI B
crpykrype OIIOII BO

VYyeOnas mucnumuimHa «®Du3nonaorus pacTeHuil» [UIsl CTYACHTOB, OOyYarOIIUXCS TO
mporpaMMe MOJATOTOBKM OakanaBpa HampaBieHHs «buonorus» OTHOCHUTCS K JAUCHUTUITMHAM
oOs3arennpuon yactu OITOIT BO.

Hean: hopMupoBaHre TEOPETUIECKUX 3HAHUHN U MTPAKTUUECKUX HABBIKOB, COBPEMEHHOTO
MpeJCTaBICHUS (PU3UOJIOTUM PACTeHWH KaK O Hayke, KOTOpas W3ydaeT IIPOIECCH
KUZHEJEATEIIbHOCTH U ()YHKIIUHU PACTUTEIHHOT'O OPTaHU3Ma Ha BCEM MPOTSKEHUH €r0 OHTOT€HEe3a
P BCEX BO3MOXKHBIX YCIOBUSX BHEIIHEH Cpelibl; 00 OpraHu3aIliy, YIPaBICHUH U UHTETPalliu
q)YHKHI/IOHaJ'H)HBIX CHUCTEM B paCTI/ITeJ'IBHOM OpFaHI/I3Me; 0 q)YHKHHOHaHBHOﬁ AKTUBHOCTHU
paCTI/ITeJILHBIX OpFaHI/ISMOB, 0 XUMHUYCCKOM COCTAaBC U npeBpameHI/m BCIIICCTB y paCTeHHﬁ.

3apaun:



0 packpbITHE CYIIHOCTH NPOLECCOB JKU3HEAEATENBHOCTH PACTUTEIBHOIO OpraHu3Ma B
OHTOT€HE3€ B PA3JINYHBIX YCIOBHUSX CPENbl C LIEJbI0 YIPABIECHUS XOJIOM pPOCTa M Pa3BUTHUSA
pacteHuid, GOpMHUPOBAHUEM YpO3Kasi U €ro KaUYeCTBOM

0 ympaBieHHE KaueCTBOM SIBISIETCS 0CO00 BaXKHOM 3a/1aueii OMOXUMUU PACTEHUH;
0 BeiABIICHHE (YHKIIUKW PACTCHHH, (QYHKIIMOHAIBHBIX CHCTEM, OOECIEeYMBAIOIINX
pean3annio reHeTHYECKON MporpaMMbl POCTa U Pa3BUTHUS;

0 omnpenenenue (QYHKIMH 3€JIEHOTO AaBTOTPO(HOrO pacTeHHs, €ro BO3IYIIHOTO H
MOYBEHHOTO IMHUTaHUS, JAbIXaHHE, POCT M pPa3BUTUE, pPA3MHOKEHHUE, IPUCIIOCOOJIEHHE K
HEOJIArONMPUATHBIM YCIOBHSIM CPEIbl OOUTAHMS;

0 wusyuenne QYHKUMU S>KU3HCHHBIX SIBICHHUI: MPOIECCOB MPEBpAILCHHUS BEIIECTB,
NpPEBpAIlllCHUsT HEPTruu, H3MEHEeHUs (OopMbl, ympaBieHHs M HH(OPMAIMH PACTHTEIBHBIX

OpPraHnu3MoB.

3. O0beM y4eOHOM TMCUMILIMHBI B 324€THBIX ¢IUHUIAX C YKA3aHUEM

KOJINY€CTBA aKAIEMHYCCKHUX YaC0B, BBI/ICJICHHBIX HA KOHTAKTHYIO paﬁoTy

o0y4JaImxcs ¢ npenoganBartesieM (1o BHAaM y4eOHbIX 3aHATHII) U HA

CAMOCTOAITEIbHYI0 PadoTy 00y4aromuxcst

3.1 Ounas ¢popma oOydeHus

Bun yuebnoit paboTbl 2 Kypc /1 cem.
OO011ast TpyA0E€MKOCTb AUCHUIUINHBI, 3a4€THBIX €AMHUL] 4
4acoB 144
AynuTopHasi (KOHTaKTHas1) padoTa, 4acoB 64,25
B T.4. 3aHATHUS JICKUUOHHOT'O TUIIA 32
3aHSATHUS] CEMUHAPCKOTO TUIA 2
CamocrosiTe/ibHasi padoTa 00y4alouIuxXcs, YacoB 70,75
B T.4. KypcoBas paboTta -
KonTpoJsn 9
Bua npomexyToyHOM arrecTanuu JK3aMEH

3.2. 3aouHas ¢popma oOyueHus

Bun yue6HOM paboTh 3 Kypc
OO611ast TpyA0E€MKOCTb AUCHUIUINHBI, 3a4€THBIX €AMHUI] 4
4acoB 144
AynuTopHasi (KOHTaKTHas1) padoTa, 4acoB 14,3
B T.4. 3aHATHUS JICKIIMOHHOTO TUTIA 6
3aHSATHUS CEMUHAPCKOTO THUIA 8
IIPOMEKYTOYHASI ATTECTALMS 0,3
CamocrtositenbHast padoTa 00y4aOIMXCsl, YaCOB 120,7
Konrtpous 9
Bun npomexyTouHOM aTTecTanuu HK3aMeH




4. Conep:xxanme TMCUUILINHBI, CTPYKTYPHUPOBaHHOE 10 TeMaM (pa3aenaMm) ¢
yKa3aHHeM OTBeJE€HHOI0 HA HUX KOJIMYeCTBA aKaleMUYEeCKHX YaCOB 1
BU/I0B Y4€OHbIX 3aHATH I
4.1 Ilepeuenv pazoenoé OUCUUNTUHBL C YKA3AHUEM HMIPYOOEMKOCHU
ayoumopHoi (KOHMAaKmHoIl) U CamMoCmoamenvbHol padomaol, 6U006 KOHMPOIEl U

nepevuni Komnemem(uﬁ
3aounas popma oOyueHUS

T 'y10eMKOCTh, 4aCOB Kon

HaumenoBanue paznenos
U TEM

BCCTO

B TOM 4YHCJIC

ayIUTOPHOU
(KOHTaKTHO¥)
paboThI

CaMOCTOSTENb
HOM pabOoTHI

Hanmenosan
ne
OILICHOYHOT'O
cpencTBa

KOMIICTCHIIH
n

Pazgen 1. dusuomorns
pacTUTENBHOMN KIIETKH.

33,5

3,5

30

MPaKTHYECKOe
3aj1aHue,

OIIK-1

OCHOBHBIE ITPOLIECCHI
KHU3HEICSTEIEHOCTH

1.1. Crpoenue
pacTUTENBHOM KIIETKH,
XUMUYECKUN COCTAB €€
KOMIIOHEHTOB, (DYHKIIUH

17

15

1.2. PactuTenpHbBIC TKAHH,
YX KiaccuuKanms,
cTpoeHue, GyHKIUH

16,5

1,5

15

pedepat

Paznen 2. ®orocunTes.
JIpIxaHue pacTeHui

34,5

3,5

31

2.1. doTocunTE3, ETO
(hazpl, 3aBUCHMOCTH OT
BHEITHUX U BHYTPEHHUX
¢dakTopoB

18

16

2.2. JIpixaHue pacTeHUH,
oO1iee ypaBHEHHE,
MpeICTaBIeHHE 00
AKTHBAITIHU KHUCIOPOa.
OKkucauTeILHOE
tdhochopunmpoBanue.
JlpIxaTenpHbIH
KodpuImeHT

16,5

1,5

15

MPaKTHYECKOE
3a/1aHue,

pedepar

OIlIK-1

Paznen 3. Bognslii oOMeH
PacTeHHH.

MuHepanbHOE TUTAHUE
pacTeHui

33,5

3,5

30

3.1. Bogusiit oOMeH
pacTeHui, CTpyKTypa u
CBOMCTBA BOJIBI,
Tpa"crmpaiys. [Ipobnema
BOJIHOTO Jehuriura

17

15

3.2. Yuenue o
MI/IHepaJIBHOM TIMTAHUHN

IIPaKTUYECKOE
3a/laHue,

pedepat

OIlIK-1




pacTeHHi, CoAcpKaHUC
MUHEPATBHBIX 3JICMEHTOB
B PacTCHUAX, KPYTOBOPOT
asorta, ¢ocdopa u cepsl B
ouocdepe. Makpo- u
MUKPO3JIEMCHTHI, BIUSHUEC
BHEITHHUX ¥ BHYTPEHHUX
(hakTOpOB HA UX
oTpeOICHIE PACTCHUSIMU

16,5

1,5

15

Paznen 4. O6meH u
TPaHCIIOPT OPraHUYECKOTO
BEIIECTBA B PACTCHUSX.
Pocr u passutue
pacTeHuM.
[IpucnocabnauBaemocTs 1
YCTOMUYUBOCTb PACTEHUN

33,2

3,5

29,7

4.1. OOMeH u TpaHCIIOPT

OpPraHUYECKOTO BEIIECTBA
B pacTeHuu. biamxHui u
JlaJIbHUI TPAaHCIIOPT
BEILECTB, OCHOBHBIE
MeTabomutel. Crioco0s!
peryJIupOBaHHUS

16,7

14,7

MPaKTHYECKOES
3aj1aHue,

pedepat

OIIK-1

TpaHcIropTa
OpPIraHUYECKOro BELECTBA
C LIEJIBIO MOBBIICHHUS
YPOKalHOCTH U KaueCcTBa
MPOTYKIIUHU

4.2. Poct u pa3BuTHE
pacTeHui, ux
YCTOWYMBOCTH K BIHMSIHHIO
Pa3nUYHbIX (AKTOPOB.
Otansl OHTOreHe3a
BBICUIMX PACTCHUH,
CHOCOOBI pereHepanuu

16,5

1,5

15

Hroro 3a kypc

134,7

14

120,7

IIpomMe:xxyTOouHast
arrecTanus

9,3

0,3

HUrorosoe
TECTUPOBAHUE

HUTOI'O no xucuuijimHe

144

14,3

129,7

4.2 Cooeporrcanue oucuyuniunst no pazoenam

Paznen 1. DPuszuosoruns

AKU3HEACATC/IBHOCTH

pacTuTeJbHOI

KJICTKH.

OcHOBHBIE

npouecchl

He.]'ll/l - HpI/IO6pCTeHI/IC TCOPCTUYUCCKUX U MPAKTUYCCKUX HABBIKOB OCHOBHLIX ITPOIIECCOB

KHU3HCACATCIIbHOCTH, (I)I/ISI/IOJ'IOFI/II/I paCTHTCHBHOﬁ KIICTKH.

33}13'-11/[ — MH3YUCHUC (I)I/I3I/IOJ'IOFI/II/I U OMOXHMHU paCTI/ITeHBHOﬁ KIJIICTKH;,; OCBOCHHC
CYHIHOCTHU (I)I/ISI/IOJIOFI/I‘-IGCKI/IX poneccoB paCTeHI/II‘;I



IlepedyeHb y4eOHBIX 3JIEMEHTOB pa3jesa:

1.1. CrtpoeHne pacTHTeJIbHOH KJIETKH, XMMHYECKHMI COCTAaB ee KOMIIOHEHTOB,
GyHkumnu.

OO6mass cxema opraHu3anuu pacTutenbHOM KieTku. Kiierounas teopusi. MeTobl
MCCJIEI0BAHMS PACTUTENIBHBIX KJIETOK. OCHOBHBIE 3aKOHOMEPHOCTH IOIVIONIEHUS BOJbI KIETKOM.
OcMoc u ero 3akoHbl. PactutenbHass KieTka - ocMOTHYeCKas cucrteMa. OCMOTHYECKOE H
TypropHoe nasieHue. Cocymas cuia. XMMUYECKHIl NOTEHLMal BOJbl M BOJHBIM MOTEHIMAI
kJeTKH. OCHOBHBIE CTPYKTYPHBIE 3JIEMEHTHI KJIETKH, UX CTpOeHHE U QYHKIUU (SIpO, puOOCOMBI,
IJIaCTUABI, MUTOXOHJPHM, SHIOIUIA3MAaTUYECKUHA PETUKYIyM, ammapar [oiabmku, Bakyollb,
MEPOKCUCOMBI, TJIHMOKCHCOMBI, OJICOCOMBI, ITUTOCKENET, IJIa3MOJECMbl, KJIETOYHAs CTEHKA).
[lpupoga W (QYHKIMH OCHOBHBIX XHUMHYECKHX KOMIIOHEHTOB PACTHTEIbHOH  KIIETKH.
QOyHKIMOHATBHOE B3aWMOJICHCTBHE KJIETOYHBIX CTPYKTYp. MeMmOpaHbsl, HX pojb B
MIPOCTPAHCTBEHHOM opraHu3aiuy kieTku. KommapTMeHnTanys 1 HHTErpamus KJIeTOYHOTo 0OMeHa.
OCHOBHbIE NPUHIMIBI JEHCTBUSA PETYIATOPHBIX MEXAHU3MOB KIIETKH. ['€HeTHuecKue CUCTEMBI
paCTUTENBHOM KJIETKU U UX B3auMoencTBue. OU3NKO-XMMHUYECKHME CBOKMCTBA MPOTOILIA3MBbl, X
($u3HO0IOrNuecKoe 3HaUECHHUE.

1. 2. PacTuTe/ibHbIE TKAHH, X KJIaccupuKanus, CTpoeHue, PyHKIMHU

OCHOBHbIE TKaHM pACTEHUM: aCCUMUJIALIOHHAs, 3alacarouias, BO3JyXOHOCHas |
BOJIOHOCHAas TkaHW. Knaccudukanus TkaHell 1o kierouHomy cocTaBy. [IoKpoBHbBIE, OCHOBHBIE,
BBIJICJIUTENIbHBIC, IPOBOSIINE, MEXaHHUECKUE U 00pa3oBaTenbHbIe TKaHU. CTpoeHne U QyHKIINN
PaCTUTENbHBIX TKAHEH.

Pa3nea 2. ®orocunres. /Ipixanne pacreHuii

enu — npuoOpeTeHrne TEOPETUUECKUX U MPAKTUIECKUX HAaBBIKOB O ¢a3zax GpoTocuHTE3a
U €ro 3aBUCUMOCTU OT BHEIIHUX W BHYTPEHHHUX (DaKTOPOB Cpelibl, JbIXaHUM PACTEHHM, 00IIero
ypaBHEHUS, IPEJICTABICHUN 00 aKTUBAILIUU KUCIOPOIa.

3agauyu — U3y4UTH PO (POTOCHHTE3a B OHTOTCHE3E PACTEHUS, B3AUMOCBSI3b JIBIXaHUS U
dboToCcHHTE3a, POJIH ABIXaHUS B MIPOIYKIIMOHHOM TIpoIiecce.

2.1. ®oTocuHTE3, €ro (pa3bl, 3aBUCUMOCTH OT BHEITHUX H BHYTPEeHHUX (PAKTOPOB.

OO6ue npezacraBieHuss 0 (POTOCHHTE3E U €ro POJU B YIJIEPOJHOM IMHUTAaHUHM PACTEHUH.
O6mee ypaBHeHue  (GOTOCHMHTE3a, €ro KoMmmnoHeHThl. CTpyKTypHas  opraHu3anus
¢dorocuHTeTHueckoro amnmapata. CTpoeHME JHMCTa KakK CIEHUaIM3UPOBAHHOIO OpraHa
dorocuHTe3a. XJIOPOIMIACTHI, UX YIBTPACTPYKTYypa. [IMTMEHTHBINH KOMIUIEKC. XJIOPO(UILIBL:
XUMHUYECKasi CTPYKTypa, CIEKTpalbHbIE CBOWCTBA, (DYHKIMH, OCHOBHBIE ATambl OMOCHHTE3A.
OUKOOMIMHBL: CTPYKTYpa, QPyHKIMH, pacnpocTpaneHue. KapoTHHOUIBI: XUMHYECKOe CTPOSHHE,
CBOICTBa, CHEKTpbl MHorjiouieHus, (GpyHkunu. OyHKIHOHAIBHOE M SKOJOTMYECKOe 3HAuYeHHE
pa3INYHbIX (HOPM MUTMEHTOB.

[Tormomenne cBera MUTMEHTaMHU. DJIEKTPOHHO-BO30Y)KJIEHHOE cOCTOsHHME. Murparus
DHEPruM B MUTMEHTHBIX cucTeMaX. [IMrMeHThl aHTEHHOTO KOMILIEKCA M PEaKIMOHHOTO IEHTA.
[IpeoOpa3oBaHue SHEPIUU M OKHUCIUTEIHHO-BOCCTAHOBHUTEIBHBIE MPOLECCHl B PEAKIMOHHOM
IEHTpe. DJIEKTPOH-TpaHCHOpTHas 1enb gorocuHTe3a. Porocucremsl | u II. [uxknwueckuit u
HEIUKINYECKUH TPaHCHOPT DJEKTPOHOB, COMNPSHKEHHOE (YHKIHMOHUPOBAHHE (POTOCHCTEM.
OO6pa3oBaHue “BOCCTaHOBHUTENBbHON cuibl”. DOTOOKHCICHHE BOJBI M BBIJICIEHUE KHUCIOPOAA.



dotodochopunupoBanre (XeMHOOCMOTHYECKUN MexaHu3M cuHTe3a AT®D, crpoeHue u
¢ynkunonupoanue ATD-cuHTa3HI)

@ukcanus yriekucioro raza B uukie Xoatuya-Ciska-Kapnunoa. OcoOeHHocTH
yraekuciaotHoro merabomusma y C3-, C4 u CAM-pacteHuil.

BnusHue Ha POTOCHHTE3 TEMIIEPATYPhI, YCIOBUN OCBEUICHUS, COACPKAHUS YTIIEKUCIIOTHI,
YCIIOBUI MUHEPaIbHOIO MUTaHUs, BOJOCHA0KeHUA. DOTOCUHTE3 B OHTOICHE3€ pacTEHUSI.

TpancnopT, pacnpefeneHue W HCIOIb30BAHHE AaCCUMWIATOB B pacteHuu. CtpoeHue
bnosmMel U MexaHu3M (I09MHOrO TpaHcmopTa. Pacmpenenenue mpoaykToB (OTOCHHTE3a B
pacTeHUH, UCIIOJIb30BAHNE ACCUMUIISITOB Ha POCT H JIbIXaHUE, 3allacaHue MPOIYKTOB (JOTOCHHTE3A.
JloHOpHO-aKIeNnTOpHBIC OTHOIICHUS. Bo3pacTHbie ocoOeHHOCTH (DOTOCHHTE3A.

3aBucHUMOCTh  (DOTOCHMHTE3a OT CBETa, TEMIEpPaTypbl, MHHEPAIBHOTO TUTAHWSI,
BojlocHa0OeHus, kKoHeHTparuu CO2. ®oTocHHTE3 M MPOAYKIIMOHHBIN mporiecc. COBpeMEHHbBIE
NpEJCTaBICHUsT O B3aUMOCBSI3M (OTOCHMHTE3a U ypoxas (Teopuss (HOTOCHHTETHUECKON
IPOAYKTUBHOCTH)

2.2. ]JIpbixaHue pacTeHuii, o0liee ypaBHeHHe, INpeAcTaBJeHHMe 00 AKTHBALUH
Kucjaopoaa. OxkucianreabHoe pochopunuposanue. JIpixareJbHblid KO3QGUIHEHT.

Omnpenenenue mporecca KieTogHoro apixanus. OOmas cxema mporecca AbixaHus. TUIb
OKHCITUTEIbHO-BOCCTAHOBUTEIbHBIX peakiuil. Kataiuruueckue cucteMsl Abixanus. MexaHu3Mbl
aKTUBALlUM BOJAOPOJAa cyOcTpaTa M MOJEKYJSPHOTO KHcIopoaa. MeTaboln3M [bIXaTelIbHOTO
cyoctpara. ['nmukomus. IlpeBpamenue mnupyBata. [lukn Kpebca. ['IHMOKCHIATHBIA MK
ATNOTOMUYECKUN ITyTh OKUCICHUS TJIFOKO3bI.

Cyo6ctpatHoe ¢ochopmwmpoBanne. OxuciaurensHoe (ochopunmpoBanue. DakTopsI,
BIIUSIIONINE HA OKUCIIUTETbHOE (hOCHOPIIUPOBAHHE.

B3aumocBsI3b AbIXaHHS ¢ APYTUMH TIporieccamu oOMeHa. COCTABIISIFOIINE JIbIXAHHS:

JBIXaHUE POCTA, JIBIXaHHUE MOIepKaHus. Biusiare BHENTHUX (DaKTOPOB Ha MPOIIECC TbIXaHUSI.
N3MeHeHne MHTEHCUBHOCTH JbIXaHUS B OHTOT€HE3E

Jpixanue pacTteHui U ero peryssanus. J{pIXaHue LeJIoro pacTeHHs U TKaHeu. JlpixaHue
pocTta u mojjepkaHus. BiusiHue BHYTPEHHHX W BHEUIHUX (PAKTOPOB HAa CKOPOCTH JIBIXaHUS.
B3aumocBs3p npixanus u (POTOCHMHTE3a, POJb JABIXaHUA B MPOAYKIIMOHHOM IIPOIIECCE.
Bo03M0OXHOCTH peryiaupoBaHusl AbIXaHUs! IPU XPAaHEHUU PACTEHUEBOAUYECKOU MPOAYKIIUH.

Pasnen 3. Boanblii 00mMeH pacTennii. MuHepaibHOe MUTAHHE PACTCHUI

Henn — npuoOpeTeHne TEOPETUYECKUX U MPAKTUUYECKUX HABBIKOB OBJAJIEHUS OCHOBAMU
3HAaHUH O CYIIHOCTH OOMEHHBIX M POCTOBBIX IPOIIECCOB, MPOTEKAIOIIUX B PACTCHUSX.

3agaum — M3y4YUTH OCHOBHBIE 3aKOHOMEPHOCTH pPOCTa M Pa3BUTHs; O3HAKOMHTHCSA C
¢duznonoruei n Onoxumuen GOpMUPOBAHUS KAueCTBa yporKasl.

3.1. BoaHnblii 00MeH pacTeHHH, CTPYKTypa M CBOHCTBa BOABbI, TPAHCIHPAILHA.
IIpodaema BogHoro nedpunmra.

3HayeHue BOJBI JJISl KU3HEAEATEIIbHOCTH pacTeHnuil. @opMbl Boibl B KiieTke. KopHeBas
CUCTeMa Kak opraH motpebieHus Bojsl. KopHeBoe naBieHHe, 3HAUCHUE, MEXaHU3M U METOJIbI
onpenenenus. ['yrrauus u nad pacrenuit. @opmel Bosibl B mouse. BoiHbIe XapaKTEpUCTUKU TOYB.
duznonoruyeckas 3acyxa u ee npuaunbl. KoaddunmeHT 3aBsaanus.

MexaHu3Mbl IEpEIBUKEHUS BOJIBI 110 pacTeHuto. Teopus cuerseHus. Tpancnupanus, ee
dbopmbel u  (Dusmosormueckoe 3HaueHue. KonMuecTBEHHBIC TIOKA3aTedu TPaHCIUPAIUU.
Kyrtukynspuas TpaHcmuparus. YCTbUYHAs TpaHCHUpAIUS W MEXaHW3M €€ PEeryJMpOBaHUS.



OcobeHHOCTH BOJTHOTO OOMEHA Y Pa3HBIX AKOJOTHYECKUX TpyI. Poib pacTeHui B KpyroBopoTe
BOJIBI B Oocdepe

3.2. YueHHe 0 MHMHEPAJbHOM NUTAHUN PACTEHUI, COJAepP:KAHME MHHEPAJIbHBIX
3JIEMEHTOB B PAaCTeHHMsIX, KPYroBOpoT a3ora, (pochopa u cepnl B Omochepe. Makpo- u
MHMKPO3JIEMEHThI, BJIMSIHHEe BHEIIHUX M BHYTPeHHUX (PaKTOpOB Ha HMX HoTpedJieHHe
pacTeHUsAMM.

Ponp pactenuil B KpyroBopore MUHEpaJbHBIX 3JeMEHTOB B Omocepe. IlorpedHOCTH
pacTeHuM B 3leMEHTaX MHUHepalibHOro nuranus. CojepkaHUe M COOTHOIIEHUE MHUHEPAIbHBIX
AJIEMEHTOB B TIOYBE M B PACTEHHX U (PaKTOPHI, UX onpenesstonire. Kinaccupukamum 31eMeHTOB,
HEOOXOUMBIX J1s pacTeHui. Pu3nonoruueckas pojib MaKpo- 1 MUKPO3JIEMEHTOB.

[Tormomenue BemecTB KIETKaMUA KOpHS. biIvKHUI U 1aapHUN TPAaHCIIOPT MOHOB B TKaHAX
pactenus. Ilepepacnpenenenue u peyTwiM3anus UOHOB B pacTeHUH. B3ammojnelicTBre MOHOB
(aHTaroHW3M, CHHEpPIU3M, aJJUTHBHOCTb). KopHEBoe mnuTaHWe Kak BaxHEWmHid (akTop
yIpaBiICHUS TPOTYKTUBHOCTHIO M KAYECTBOM YPOIKasl.

A30OTHOE MUTaHHUE PACTeHUA. ACCUMIIIALIMS HUTpaTa. bruonorndyeckas a3oTguxcanusi.
A30T(HUKCHPYIONIHE MUKPOOPTAHU3MBI ¥ KX POJIb B MIUTAHUHU PACTCHUH a30TOM.

Cepa u ee coaepkaHue B paCTUTEIBHOMN KIIETKE.

@ochop u ero coemuHeHuss B pacteHusix. [loctymenue docdopa B KiIeTKy, MyTH
BKITFOUCHUS B META0O0JIA3M.

[Tornouienue, conep:kaHue M posib Kajlus, KajblMsl, XJIOpAa, MarHus B pacTUTEIbHOU
KJIETKE; CTPYKTYpHas U PEryJISTOPHAS POJIb KAJIbLIKA; Y4acTUE MarHus B MeTaboI13Me, MarHui B
cocrtase XJopodua.

Jpyrue MakposneMeHThl (3kene3o, kpeMHuil). Mx 3Hauenue u pyHKuuu. MUKpO3IeMEHTHI
(mapranen, monuOaeH, koOanpT, MeAb, LHUHK, Oop). Pons B meTabonusme pacTeHUH.
MuUKposeMEHThHI KaK KOMIIOHEHTHI U aKTUBATOPBI (PEPMEHTOB.

[TouBa Kak MCTOYHUK MUHEpAIBHBIX 3JIEMEHTOB. [luTaTenbHBIC PAacTBOPBI, UX COCTAB.
DuU3NOIOTUYECKHE OCHOBBI PUMEHEHHS YI00pEHUM.

Paznen 4. OOMeH M TPaHCNOPT OPraHMYecKOro BellecTBa B pacTeHusix. Poct u
pa3Butue pacrenuii. [[pucnocadinBaeMocTh U yCTOHYNBOCTH PacTeHH

Hesn — npuoOpeTeHHE TEOPETHUECKUX M IMPAKTHMUYECKHMX HABBIKOB IO JHATHOCTHKE
(U3UOJOTMUECKOTO  COCTOSIHUS ~ pPAacTeHUH U IOCEBOB, IPOTHO3MPOBAHUIO  JeHCTBUSA
HEeOJIaronpusATHBIX (PAKTOPOB CPe/ibl HA YPOXKAMHOCTh CENIbCKOXO3SIICTBEHHBIX KYJIBTYP.

3agaum — wW3yuuTh (PU3HMOJOTUYECKHUE OCHOBBI MNPUCHOCOOJEHHUS U YCTOMUMBOCTH
pacTEeHNH K YCIOBUSM CPEBI.

4.1. O0MeH M TPAHCHIOPT OPraHM4YeCKOro BelleCTBA B pacTeHUW. biamkHui u
AAJNbHUHA TPAHCIOPT BelIeCTB, OCHOBHbIe MeTa00JuThl. Cnocodbl peryJMpoBaHHsA
TPAHCIOPTA OPraHMYEeCKOr0 BeleCTBA ¢ LEIbI0 NMOBLILMIEHUA YPOKANHOCTH M Ka4yecTBa
NPOAYKIHH.

Crneunguxa oOMeHa BellecTB y pacTeHuid. [IpeBpaiiienue a30TUCTBIX BEUIECTB B PACTEHHH.
Metabonnyeckue MyTH CHHTE3a BaXKHEUIINX XMMUYECKUX BEIIECTB. BTOpHMYHBIN METa0OIU3M.
Ponb npixanus B GMocuHTe3ax. bruocuHTeTHUecKas JesITeNbHOCTh KOpHs. BavkHui u manbHUN
TpaHCHOPT BemecTB B pacTeHHMH. CocTaB (IIOAIMHOTO M KCuiIeMHoro coka. CrocoOsl
pEryIupOBaHUs TPaHCIIOPTAa  BEIIECTB c LETIBIO NOBBIIICHUS]  YPOXAHHOCTH
CEIBbCKOXO35MCTBEHHBIX KYJIbTYP U Ka4€CTBA IPOTYKIIMH.
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[ToHsATHE O BOCXOIAIIEM M HUCXOJALIEM TOKaxX BEUIECTB B pacTeHuu. [lepensuxeHne
OpraHMYecKUX BeulecTB. bikHuit u nanbHui ((pI0IMHBIN) TPaHCHIOPT ACCUMUIISITOB.

OCOOEHHOCTH aHATOMHYECKOTO CTPOCHHUS AIIEMEHTOB (h103MbI. TpaHcropTHBIE (OPMBI
BEIIECTB. BO3MOXHBI MeXaHH3M U Pperyisiuus (JIO3MHOTO TpPAaHCHOPTA. 3aBHCHMOCTb
TPAHCIOPTA BEIIECTB OT TEMIIEPATYpPhl, BOJHOI'O PEXKMMa, MUHEPAJIbHOIO IIUTAHUS PACTEHUS.

Posnb TpaHcnopTa BelecTB B MHTErpaluK (PyHKIHI 11e]10ro pacTeHusl.

Crioco0Obl CeKkpeLuu BELIECTB y PACTUTENbHBIX OpraHu3MoB. HapyxHble cekpeTopHbIe
CTpYKTYpbl. JKene3ku u sxene3uctele Bojdocku. HekrapHuku. CoseBble K€NE€3KH U BOJOCKH.
I'mparonel. BHyTpeHHUE CEKPETOPHBIE CTPYKTYPBI

4.2. PocT M pa3BUTHE PACTEHHUI, UX YCTOMYHUBOCTD K BJIUSIHUIO PA3JIMYHBIX (PAKTOPOB.
JTanbl OHTOreHe3a BHICIIUX PACTEHUI, CIOCO0bI pereHepanmu.

OO01ure npeacTaBlieHus O POCTE M Pa3BUTUU pacTEHU. 3aKOHOMEPHOCTH pPOCTa, THUIIbI
pocta. Kunernka poctoBblx mpoueccoB. OCHOBHBbIE 3Tambl pa3BUTHUS pacTeHui. Kierounsle
0CHOBBI pocTa. OcCOOEHHOCTH pOCTa OPraHOB PACTEHUH.

Koppensiuu pocTOBBIX NPOLIECCOB Pa3IMYHBIX OPIaHOB, PEreHeparys.

BnusiHue Ha pocT M pa3BUTHE BHYTPEHHMX M BHEIIHUX (hakTopoB. Pusnosoruyeckue
OCHOBBI JIeHiCTBUSA (PUTOTOPMOHOB.

[Iponiecchl  paznpakUMOCTH M BO30OyauMoOcTH. TuIbl  ABMJKEHHMS ~ pacTeHUi
(BHYTpPUKJIETOUHBIE ABM)KEHHSI, TPOIM3MbI, HACTHM, HYTallul) U UX MEXaHU3MBI.

OcCHOBHBIE 3Tanbl OHTOreHe3a (SMOPHOHAIBHBIA, OBEHWJIBbHBIM, PENPOSYKTUBHBIH,
3pernocty, crapenus). Mopdonorudeckne, GU3NOIOTHYECKHE U METa0OIMYSCKUE OCOOCHHOCTH
sTanoB oHToreHe3a. (CocTOsHHME IOKOS y pacTeHuil. Tunbl MOKOS W HMX 3HAYEHHE IS
AKHU3HE/IEATEIIbHOCTH PACTEHUH.

[Mpunmune!  Goropenenuuu. Penenmms u ¢GU3MOIOTHUECKass pOJb  KPacHOTO CBETa
DUTOXPOMBI U CBETOBOM KOHTPOJIb pa3BUTHA. Perenus u puznonorunyeckas pojib CHHETO CBETA.
Kpunroxpom u gpororponus. @oTonepruousm u TepMonepuou3m. Biamsaue Gpakropos cpeasl Ha
pocT, pa3BUTHE U MOP(OreHe3 pacTeHHI.

5. OueHo4YHbIe MATEPHUAJIbI 110 AUCIHUILINHE
OI_ICHO‘IHBIG MaTepualibl 1O JAUCHUINIMHC IIPEACTABJIICHBI B BH/C CI)OHI[a OLCHOYHBIX
CPEJICTB.

6. MarepuajbHO-TeXHUYECKOE U Y4eOHO-
MeToIM4YecKoe obecnevyeHue JUCHUNIMHBI

6.1 IlepeyeHb y4eOHO-METOAUYECKOT0 O0ecTIeYeHUs MO TUCIHUILINHE

/ ABTOp, Ha3BaHUE, MECTO U3JIaHUS, U3J]ATEIHCTBO, IO/l U3/1aHUS, KOJTUYECTBO CTPAHUIL
n/n

Kabaukora H.B. ®usnonorus pacteHuit. MeToaMYECKHE yKa3aHUs 110 M3YUYCHHUIO TUCIMILINHBI /
Poc. roc. arpap. 3aou.yH-1.- b, 2022. — 25 c.

KabaukoBa H.B. ®usuomoruss pacrenuii. Mertonuueckue YyKa3aHUsl IS BBIIOJHEHHS
naboparopHsix padot / Poc. ['oc. arpap. 3ao04. yu-1; b, 2022. — 71 c.

6.2 Ilepeyenb yueOHbIX U31aHUI, HEOOXOAUMBIX VISl OCBOCHMS JUCHUIIINHbBI
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[leuaTtHsle yuebHble u3ganus B Oubnmoreunom dpongae *

/11

KommuectBo
9K3EMITISIPOB B
oudImoTeEKe

ABTOp, Ha3BaHWE, MECTO U3IAHUS, U3IATCILCTBO, TOM U3IAHHUS, KOJTHMICCTBO
CTpaHuI]

OcHoBHas

Kysnenos, B.B.
®usznonorus pactenwuii : yued.mis By308 / B.B.Ky3nenos,I.A./Imutpuesa. - M. 11
: Beicin.k., 2005. - 736¢. - ISBN 5060047865: 441.79 : 441.79

du3uosiorus pacreHuii ; yueo. s By3oB / nox pea. . I1.Epmakosa. - 2-¢

n3n. uenp. - M. : Akagemus, 2007. - 635c. : un. - ISBN 9785769536885 31

Ky3nenos, B.B.
®dusznornorus pactenni : yue0. s By3oB / B.B. Kysunenos, I'.A. /Imutpuesa. - 25
M. : Boicir.mk.:AGpuc, 2011. - 783c. : mi. - ISBN 978437200018

JlonomHuTenpHas

HNBanosckuii, JI.1.

®dusuonorus pacrenwuii / JI.W. Banosckuii; nox pea. H.H. Xynskosa. - 4-¢ 2
m3a. - M. : JEHAH/I, 2016. - 540c. - ISBN 9785971025221

JloBmoBa, H.M.
®dwusnonorus pacrenuii : yued. nocodue / H.M. JloBiosa, M.B. baxanoga. - 1
Vnan-Y o : Bypsarckuii I'Y, 2019. - 188c. - ISBN 9785979313849

I'osoBKO, T.K.

Ousnonorus pacTeHNH ¢ OCHOBaMH OMOXUMHHU M aHATOMHUHU : yueb. mocodue /
T.K. I'onmosko, I'.H. Tabanenkosa. - CeixtsiBKap : CJIU, 2018. - 114c. - ISBN
9785923909562

OJeKTpOHHBIE YUeOHbIe N3AaHUs B AJIEKTPOHHO-OMOIMoTeunbix cuctemax (ObC):

/1

ABTOp, Ha3BaHWE, MECTO U3IAHUS, TOJT U3JAHUS,

Ccpuika Ha yueOHOe uzanue B ObC
KOJIHYECTBO CTPAHMIT

OcHoBHAaA

Iutukosa, A.B. IloneBoncTBo : yueOnuk / A.B.
utukoBa. — Cankt-IlerepOypr : Jlanp, 2019. —
200 c. — ISBN 978-5-8114-3310-0. — TekcrT : https://e.lanbook.com/book/111910
3JICKTPOHHBIH // DJIEKTPOHHO-OMOIMOTEYHAS CUCTEMA
«Jlanpy : [caift]. — URL:

Kymnukoga, E.I'. K 90 ®usnonorus u 6moxumust
pacteHuii: 1abopaTopHbIid npakTukyMm / E.I.
Kynuxosa, FO.B. Kopsarun, H.B. Kopsruna. — I[1en-
3a: PUO Ilensenckoro 'AY, 2018. — 267 c. // -Tekcr | http://ebs.reazu.ru/index.php?ag=node/3610
3JIEKTPOHHBIH// DIeKeTPOHHO — OUOIHOTEeYHAS
cucrema «Agriliby: caiir.-banammxa, 2012.- URL: -
Pexum goctymna : st 3aperucTpup. Mojb3oBaTelnei.

JononHuTenbHast
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http://ebs.rgazu.ru/index.php?q=node/3610
http://ebs.rgazu.ru/index.php?q=node/3610
http://ebs.rgazu.ru/index.php?q=node/3610
http://ebs.rgazu.ru/index.php?q=node/3610
http://ebs.rgazu.ru/index.php?q=node/3610
http://ebs.rgazu.ru/index.php?q=node/3610
http://ebs.rgazu.ru/index.php?q=node/3610
http://ebs.rgazu.ru/index.php?q=node/3610
http://ebs.rgazu.ru/index.php?q=node/3610
http://ebs.rgazu.ru/index.php?q=node/3610
http://ebs.rgazu.ru/index.php?q=node/3610
http://ebs.rgazu.ru/index.php?q=node/3610
http://ebs.rgazu.ru/index.php?q=node/3610
http://ebs.rgazu.ru/index.php?q=node/3610
http://ebs.rgazu.ru/index.php?q=node/3610
http://ebs.rgazu.ru/index.php?q=node/3610
http://ebs.rgazu.ru/index.php?q=node/3610

Y4eOHO—-MeTOIecKoe nocoowue K http://ebs.rgazu.ru/?q=node/4656
1a00paTOPHONIPAKTUYECKUM  3aHATHAM IO  KypCy
«®Duznonorua U omoxumus pactenuit». byrpeit MB.
Honckoit 'AY. 2014. 96 c. [DnekTpoHHBIN pecypc]. —
Pexxum noctyna:

6.3 IlepeuyeHb 3JIEKTPOHHBIX 00Pa30BaTeJbHBIX PECYPCOB

No DJIeKTPOHHBII 00pa3oBaTeIbHBII pecypc Hoctyn B DOP (ceTh MHTEpPHET, JIOKANBHASA
n/n ceTh, ABTOPU30BAHHBII/CBOOOAHBIN 10CTYII
DJEeKTPOHHBIN HayYHO-TIPOM3BOICTBEHHBIN KypHAI http://ebs.rgazu.ru/?q=node/118

«ArpodxoUHDpO». PI'YII «BHUU
ArposkonH(popm». MockBa. Pexxum moctymna:

6.4 CoBpemenHble mnpodeccHOHATbHBIE 0a3bl JAaHHBIX, HWH(OPMAIMOHHbIE
CIPABOYHbIE CUCTEMBI M JTHIIEH3MOHHOE IPOrpaMMHoOe o0ecriedeHmne

CoBpeMeHHbIe Npo(eccHOHAILHBIE 0a3bl JaHHBIX, HH()OPMALHOHHBbIE CIIPABOYHBIE
cUCTeMbl, HU(POBBIE 31eKTPOHHBIE OUOINOTEKH U APYrue 3JIeKTPOHHbIe 00pa3oBaTe/IbHbIe
pecypchl

1. JloroBop o mnoakmoueHun K HamuoHanbHOW 37I€KTpOHHOM OMOIMOTEKE U
MIPEI0CTaBICHUN TOCTYTA K 00BhekTaM HalroHansHOM 351eKTpOHHON OMOITHOTEKH
Nel01/HBB/0502-11 ot 26.02.2020 5 neT ¢ nposoHramuen

2. Cormamenue o OecrulatTHOM TecToBoM joctyrie K Polpred.com. O630p CMU
27.04.2016 6eccpouHo

3. Cornamenue o OecrmimaTHOM TecToBoM joctyne K Polpred.com. O630p CMU
02.03.2020 6eccpouHo

4. MudopmarmonHo-cnpaBoyHas cuctema «['apant» — URL: https://www.garant.ru/
NudopmannonHo-cripaBoyHasi cucreMa JluneHsuonHsld  jgoroBop Ne  261709/OI1-2 ot
25.06.2021

5. «Koncynprant [Imoc». — URL: http://www.consultant.ru/ cBoO0oaHBIN HOCTYTI

6. DnexTpoHHO-OMOMMoTeuHas cucrema AgriLibhttp://ebs.rgunh.ru/ (cBuaerenscTBO O
roCyJIapCTBEHHOM peructpanuu 6a3sl qaHHbIX Ne2014620472 ot 21.03.2014).

Hoctyn K 3JIEKTPOHHOI UH(POPMALMOHHO-00pPa30BaTeJIbHOM cpene,
HH(OPMALMOHHO-TEIEKOMMYHUKAIMOHHOM ceTH «AHTEepHeT»

1. Cucrema paucraHiuoHHoro oOydenuss Moodlewww.portfolio.rgunh.ru (cBo6oaHo
pacnpocTpaHsIeMoe)

2. IlpaBo wucnonp3oBanus mporpamm it OBM  MirapolisHCM B cocrase
(byHKIIMOHAIBHBIX OJIOKOB U Moysiel: BupTyanbHas koMHaTa.

3. VIHHOBaIMOHHAS CHCTEMa TeCTUPOBAHUS — MPOTPaMMHOE o0ecrieueHre Ha TiaThopme
1C (Hdorosop Ne K/06/03 ot 13.06.2017). beccpounsrii.
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4. OOpa3zoBarenbHbII HHTEpHET — OpTaj Y HUBepcuTeTa BepHaackoro (CBUIETEIBCTBO O
peructpanuu cpeacTsa MmaccoBblx nHGopMmaru D1 Ne DC77-51402 ot 19.10.2012).

JIMIeH3HOHHOE U CBOOOIHO PACIIPOCTPaHsieMOe MPOrpaMMHoe ol0ecrieueHue

1. OpenOffice — CBOOOJHBI  MakeT O(PHCHBIX NpUIOKEeHUH (CBOOOIHO
pacmpocTpaHsieMoe)

2. linuxmint.com https://linuxmint.com/ (CBOOOIHO pacrpOCTPaHIEMOE)

3. DnextpoHHO-OMOMHMoTeyHas cucrema AgriLibhttp://ebs.rgunh.ru/ (cBUAETEIBCTBO O
rocyJapcTBeHHON peructpanuu 0a3pl gaHHbBIX No2014620472 ot 21.03.2014) coOCTBEHHOCTH
YHHBEPCHUTETA.

4. Odununansuas crpannna ®I'bOY BO MCX PO «Poccuiickuii rocynapcTBeHHBII
YHHMBEPCHTET HapoJHOro Xo03siicTBa umenu B.W. Bepnanckoro» https://vk.com/rgunh.ru

(cBOOOAHO pacmpocTpaHsIeMOe)

5. Tlopran ®I'BOY BO MCX P® «Poccuiickuili rocygapCTBEHHBI YHUBEPCUTET
HaponHoro xossiictea umenn B.M. Bepnaackoro» (cBoOOAHO  pacmpoCTpaHSIEMOE)
https://zen.yandex.ru/id/5fd0b44cc8ed19418871dc31

6. AntuBupycHoe mnporpammHoe obecriedenne Dr. WEB Desktop Security Suite
(CyO6nunensuonnsiii goroBop Nel3740 na mepenady HEUCKIIOYUTENBHBIX MPaB Ha MPOTPAMMBI
st OBM ot 01.07.2021).

6.5 IlepeueHb y4eOHBIX ayAUTOpPMii, 000PYIOBAHMS M TEXHHMYECKHX CpPeICTB

o0yueHust
IpeanasHaueHue HanmeHoBaHue Kopmyca, Iepeyenn
NoMeLeHUs Ne nomenenus o0opynoBaHus (B T.4. BUPTYaJIbHbIC AHAJIOTH) H
(aynuTopum) (ayauTopun) TeXHUYEeCKHX CpeAcTB 00yueHus ™
Jia 3aHATHI VYuebnoanmMuHUCTpaTUBHBIH Criennann3upoBaHHAs Mmebenb, Habop
JIEKLIMOHHOI'O THUIIA kopiyc Ne 329 JeMOHCTpallMOHHOTO  oOopyznoBanus.  IIpoexTop

mynsTuMenua Aser p 727111K, Dxpan cranimoHapHbIi
DRAPER BARONET HW 10/120

Jia 3aHATHI VYuebnoanmunucTpaTuBHbld| CrienuanusupoBanHas mebenb, mMukpockon MOTIC
CEMMHAPCKOTO THUIIA KOpITyC DM
(cemuHapBI, Ne 311 111, mukpockon «buonamy», repmoctat TCO1/80
Hp?;;ﬁ:;ffﬂe CI1Y, aBroknaB BK-30, anextprdeckas muuta - 3BU-
MPAaKTUKYMBI, 412.
nabopatopHbIe XonoaunbHUK «CapaToBy» ISl XpaHEHUs
paboTsl, MATATENbHBIX CPEJl U XUMHUYECKHUX IIPETAPaTOB.
KOJIJIOKBUYMBI ), Mukpockonudeckre mpenaparsl Mo TeMaM 3aHITHA,
TpyHIoBBIX XMMHYCCKas mocyaa
KOHCYJIbTaIINH,
WHJIUBUY JIbHOMN

paboThl, IpOBEACHHUS
TEKYILEro KOHTPOJIIA
Y IPOMEKYTOYHOU
aTTeCTaluu
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Js
CaMOCTOSTEILHONU
paboThI

Y4eOHOa IMUHUCTPATHBHBIH

UuransHsli 3ai1. [lepcoHanbHble KOMIBIOTEPHI 11 1mIT.

KOpITyC. Breixon B WHTEPHET, JIOCTYT B
3JIEKTPOHHYIO HH(POPMAITUOHHO-
o0pazoBaTeIbHYIO Cpe/ly YHUBEpCHTETA
YuebnomabopaTopusiii | Criennanu3upoBanHass ~ MeOellb,  IEPCOHAILHBIC

kopmyc. Kab. 320.

KoMITetoTepsl 11 mT. Beixon B MHTEpHET, JOCTYN B
3JICKTPOHHYIO HHPOPMAIIMOHHO-00Pa30BaTEIIbHYIO

cpeny YHUBEpCUTETa

Y4ueOHOaIMUHUCTPATHBHBIN
KOpITyC.
Ka6. 105. YueOnas
ayuTopus s
y4eOHBIX 3aHITHI
oOyJaronmxcs u3

YHCIla MHBAJIUIOB U JIALL C
OB3.

Crenmann3upoBaHHAs MeOeb, Habop
JIEMOHCTPAIMOHHOT'O 000pyI0BaHMSI.
ABTOMaTH3MpOBaHHOE  pabouyee  MecTo I
WHBaJIHIOB-KOJISICOUHUKOB c KOPPEKIIMOHHOM

TEXHUKON U MHIYyKUUOHHOU cuctemon DnCuc 290;
ABTOMAaTH3MUPOBAHHOE pabouce MeCTO TUTSI
ClabOBHAAIIMX ¥ HE3PSYMX MOJb30BaTeNeil co
CTallMOHapHbIM BHAeoyBeanuuteneM IaCuc 29 ON;
ABTOMaTH3MpOBaHHOE  pabouyee  MecTo I
ClabOBHAAIIMX W HE3pAYMX IOJb30BaTeNell ¢
nopratuBHbIM BuneoyBennuutenem nCuc 207 CF;
ABTOMAaTH3MpOBaHHOE  pabodyee  MecTo I
CIa0OBUAANIMX ¥  HE3PSIYMX TMOJb30BaTeledl ¢
yutaromeil MammHoil 31Cuc 207 CN; AnmnapaTHbIi
KOMIUTEKC ¢ (yHKIMEH BHACOYBEIHMUYCHUS M UTCHHS
s cnaGoOBUAAIIMX W HE3PSYMX  I10JIb30BaTelel
OnCuc 207 OS.

®EJIEPAJIBHOE TOCYJIAPCTBEHHOE BIOJKETHOE OBPA3OBATEJILHOE YUPEXK/IEHUE BBICIIIEI'O OFPA3SOBAHMS
MUHUCTEPCTBA CEJIbCKOI'O XO3SMCTBA POCCUNCKOM OEJEPALINA

«POCCUMCKHUU T'OCYJAPCTBEHHBIN YHUBEPCUTET HAPOJJHOI'O XO3SIICTBA
UMEHH B.1A. BEPHAJICKOI' O»
(YuuBepcurer BepHajackoro)
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DoH/ OLCHOYHBIX CPEICTB AJIf MPOBeIeHUs TeKYLero KOHTPOJIs U
NMPOMEKYTOYHOM aTTEeCTAUUM 00yYAOIIUXCH M0 JUCUUILINHEe DU3HOJI0TUsA
pacreHum

Hanpasnenue noaroroku 06.03.01 -buosorus
Hamnpasnennocts (poduiis) nporpaMMel - OXoToBeIeHHE
KBanudukanus — 6akanaBp

®opma oOydeHUs OUHAS

banammxa 2026 r.
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1.0nucanue nmoka3arejied u KPUTEPHUEB OICHUBAHUA IVIAHUPYEMBIX PE3yjabTaToB oﬁyqunﬂ o yqeﬁHoﬁ AUCHOUIIJIMHE

KOII U HAMMCHOBAHUHU KOMIICTCHIIUH

YpoBeHb 0CBOCHHS

IInanupyemsie pe3yJbTaThl 00y4eHUS

HaumeHoBaHHE OLIEHOYHOI'O
cpeacTBa

OIIK-1 CnocobeH pemars THIIOBBIC
3a/1a41

npodeCCHOHAILHON NIESITeNIbHOCTH HU
OCHOB 3HAaHUN OCHOBHBIX 3aKOHOC
MaTEMaTHYECKUX ECTECTBEHHBIX Hay
MIPUMEHEHHEM
nH(pOpPMAMOHHOKOMMYHHUKAIIMOHHBIX
TEXHOJIOTUI

Ioporoswbrit
(Y10BJIETBOPUTEIbHO)

3HaeT: OCHOBHBIC 3aKOHEBI MareéMaTU4YCeCKuX, CCTCCTBCHHOHAYYHbIX H

001IenpohecCHOHANBHBIX AUCHUILIMH, HEOOXOAUMBIX ISl PELICHUS THIOBBIX
3ajJa4 B 00J1acTH B 00J1aCTH arpOHOMUH

Ymeer: NPUMCHATH 3HAHUA OCHOBHBIX 3aKOHOB MAaTE€MaTHYCCKUX 41
€CTCCTBCHHBIX HAYK JJId PCHICHUA CTaHAAPTHBIX 3a71a4 B O6HaCTI/I arpoHoOMH1u
BJ'[aI[eeT: I/IH(bOpMaL[I/IOHHO—KOMMyHI/IKaI_II/IOHHI)IMI/I TCXHOJIOTUSAMHU B PCIICHUN

THUIIOBBIX 3a/1a4 B 00J1aCTH B 00J1aCTH arpOHOMHH

IIpoaBMHYTHIH
(xopouio)

TBepno 3HA€T: OCHOBHBLIC 3aKOHBI MaTCMATUYCCKUX, CCTCCTBCHHOHAYYHBIX U
O6H_[€Hp0(1)€CCI/IOHaJ'IBHBIX JUCHUIIINH, HCO6XOI[I/IMBIX JUIA peHICHHs THUIIOBBIX
3aJ1a4 B obnactu B 001acTH arpoOHOMHH

YBepeHHO YMeeT: NPpUMEHATH 3HAHHUSA OCHOBHBIX 3aKOHOB MATEMAaTHYECKUX H
CCTCCTBCHHBIXHAYK JJI pCIICHUA CTAHAAPTHBIX 3a/1a4 B obnactu arpoOHOMHUHA
YBepeHHO BJajaeeT: I/IH(I)OpMaL[I/IOHHO-KOMMyHI/IKaLII/IOHHBIMI/I TCXHOJIOTUAMHU B
PCHICHUHN THUIIOBBIX 3a/1a4 B obactu B 001acTu ArpOHOMMH

Boicoknii
(OTINYHO)

CdopmupoBaBimieecss cuCTeMaTHYeCKHe 3HAHHWS: OCHOBHBIC 3aKOHBI
MaTeMaTHYECKNX,  CCTECTBCHHOHAyYHBIX W  OOMIENPO(eCCHOHATBHBIX
JIUCITUTUIAH, HEOOXOAMMBIX ISl PEIICHHUST TUTIOBBIX 33/1a4 B arPOHOMHUH
CodopmupoBaBiieecsi cuUCTeMaTHYeCKOe YMeHHMe: TPHUMEHATh 3HAHUS
OCHOBHBIX 3aKOHOB MaTeMAaTHYECKUX W €CTECTBEHHBIX HAyK JUIS PEIICHHS
CTaHAAPTHBIX 33134 B 00J1aCTH arpOHOMUH

CdopmupoBaBiieecss cucTeMaTH4yeckoe BJageHHe: HHGPOPMAINOHHO-
KOMMYHHUKAIIHOHHBIMHA TEXHOJIOTHSIMH B PEIICHUH THIIOBBIX 33/1a4 B 00JIaCTH B

arpoOHOMHU

IpakTHYEeCKoe 3aJanue, pedepar,
UTOTOBOE TECTUPOBAHHE
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OIIK-4 CnocoGeH peani30BEIBaTh
COBPEMEHHBIE TEXHOJIOTUH U
00OCHOBBIBATh HX IIPHMECHEHHUE B
npo¢ecCHOHANIBHON e TeIbHOCTH

3HaeT: cIpaBOYHBIE MaTepHaibl Uil Pa3pabOTKH 3JIEMEHTOB TEXHOJIOTHH
BO3JICJIBIBAHHS CEIbCKOXO3SHCTBCHHBIX KYJIbTYyp YMeeT: JJIEMEHTHI CHCTEMBI
3eMIICACIHS ¥ TEXHOJIOTHN

BO3/ETIBIBAHUS CENbCKOXO3HCTBEHHBIX KYIbTYpP IPUMEHHUTENBHO K IOUYBEHHO-

IpaKTHYecKoe 3a1anue, pedepar,
HUTOTOBOE TECTHPOBAHHE

IToporossrii o

KIMMaTHIeCKUM YCIOBUSIM c y4eToM arpoiananiadTHOH
(YIOBJIE€TBOPHUTETHHO)
XapaKTEPUCTUKU TEPPUTOPHU
Biiajgeer: MOYBEHHBIMH U arpOXMMHUYECKUMH HCCIICAOBAHUSMH, TPOTHO3AMH
pa3BuTHS BpeauTeNied W Ooye3Hed 1y 0OOOCHOBAaHMSA HX IPUMCHCHUS B
po¢heCCUOHANBHOM JeSITeIBHOCTH
IpoaBuHyTHIH TBep/0 3HAeT: CIIPABOYHBIC MATEPUAIIBI IS Pa3pabOTKHU HIEMEHTOB
TEXHOJIOTUH
(xopoio) BO3/IC/IBIBAHHS CETTbCKOXO3SIHCTBEHHBIX KYIBTYP

TBeleo yYmeeT: 2JICMCHTBI CUCTEMBI 3CMIICACIINA U TCXHOJIOTMH BO3ACJIbIBAHUS
CEIbCKOX03MCTBEHHBIX KyJbTYp NPUMEHUTECIBHO K MMOYBCHHO- KIIMMAaTUYCCKUM
[YCIIOBHSIM C YYETOM arposiaHAapTHOH XapaKTepUCTUKH

TEPPUTOPUHN

YBepeHHO BJaaeeT: MNOYBCHHBIMU M arpoOXMMHUYCCKUMHU HCCICIOBAHUAMU,
MPOTHO3aMHM Pa3BUTHS BpeaHTENeH 1 O0oNe3Hel 11t 000CHOBAHMUS UX IPUMEHEHHUS
B IpoheCCHOHATBHON NesITeIbHOCTH

Bbicokuii (0TIM4HO)

CdopmupoBaBuieecsi cucTeMaTHYeCKHe 3HAHUS: CIIPABOYHbBIC MAaTEPHAIbI IS
pa3pabOTKHM IEMEHTOB TEXHOJOTHH BO3/AEIBIBAHUS CEIILCKOXO03SHCTBEHHBIX
KYJIBTYP

CdopmupoBaBmnecss CHCTEeMATHYECKHe 3HAHHMSA: DJIEMEHTBl CHUCTEMBI
Bemyeennss W TEXHOJOTHH BO3JEIBIBAHUS CEIbCKOXO3SHCTBEHHBIX KYJIBTYP
MPUMEHUTEIBHO K IOYBEHHO- KIMMAaTU4eCKMM YCIOBHAM C  y4€TOM
arposiaHadTHOW XapaKTePHUCTHKH

TePPUTOPUHU

CdopmupoBaBmeecss  cHCTeMATHYeCKOe  BJaJeHHe: IOYBEHHBIMH U
ArpOXMMHYECKIMHU HWCCIIEAOBAaHUSAMHU, IPOTHO3aMHU DAa3BUTUS BpeOUTENeH W

0oe3Helt 11 000CHOBAHUS UX IPUMEHEHHS B TPO(ECCHOHATBHOMN eI TeTbHOCTH
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2. Onucanue mMKaJ OLeHUBAHUA

2.1 Illkana ouenuganusa Ha ymane meKyuye20 KOHmMpoJia

®dopma TEKYLIEro KOHTPOJIS

OTcyTcTBHE YCBOCHUS (HIDKE
IOpPOroBoro)”

[ToporoBeriii (yIOBIETBOPUTEIHHO)

[IpoxBuHYTHII (XOpOIIO)

Bricokwuit (0TIMIHO)

Brmoaenne
MPAKTUUECKOTO 3aJaHus

HC BBIIIOJIHCHA WUJIK BCC 3alaHUs PCIICHBI
HCMIPpaBUJIBHO

Pemeno 6oitee 50% 3amanus, HO MeEHee
70%

Pemeno 6osee 70% 3amaHus, HO

€CTh OIINOKH

BCE 33J]aHusl PelICHBI 0e3
OLINO0K

Pedepar

Pedepar He moarotoBieH

Marepuai He CHCTEMaTH3HPOBaH,
oopmIleH He 10 MpaBuiIaM, CTY/ICHT B

HEM HE OPHEHTHPYETCS

CtymeHT oOpHeHTHpyeTcs
cozepkaHuu pedepata, HO

B

3aTPYAHACTCS BECTU JUCKYCCHUIO Ha

BEIOpaHHYIO TEMY

CTy[eHT IeMOHCTPHUPYET
riryOOKHMe 3HaHMS BOIpoca
pedepata, oTBeYaeT Ha
JIOTIOJTHUTENBHBIE BOIPOCHI

* CTyIEHTBI, TOKA3aBIINE yPOBEHD yCBOEHHS HUXKE MOPOTOBOTO, HE JOMYCKAKOTCS K POMEKYTOUHOM aTTECTAINH 0 JUCLMILIMHE.

2.2 lHlxana oueHueanus Ha ImMane NPOMENCYymMoOYHOU ammecmayuu (3auem u IK3AMeH 6 eude UMmo208020 mecma,

Kypcoeas paboma)
®opma NPOMeKYTOUHOM OTtcyTcTBHE YCBOEHUS (HMKe
aTTeCTALMH 0poroBoro) IToporosslii (yA0BJETBOPUTEIBLHO) IIpoaBuHYTHII (XOpoILLO) Bobicokuii (0TJIM4HO)

BrImnorHEeHUEe HTOTOBBIX
TecToB (He MeHee 15
BOIIPOCOB Ha BapUaHT)

Memnee 51%

51-79%

80-90%

91% u Oonee
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3. TunoBbie KOHTPOJIbHBIC 32JaHUS MJIM HHbIE MATEePHAJIbl, HE00X0AMMBbIE
ISl OLleHKM 3HAHMH, yMeHHIl, HABBIKOB U (WJIM) ONBITA J1eSITeIbHOCTH,
XapaKkTepu3yIMX 3Tanbl JOPMUPOBAHNSA KOMIIETEHIUI B IpoLecce

OCBOCHHSI 00pa30BaTeIbHOM NPOrpaMMbl

®OHA ONEHOYHBLIX CPEACTB IJIs1 TEKYIIEI'O KOHTPOJIA
Paznen 1. ®u3u0J10rust pacTUTEIbHOI KJIeTKH. OCHOBHBIE MPOLECCHI KU3HETESITEILHOCTH
IIpumepbI 33124 /151 BHINOJHEHHS HA MPAKTHYECKUX 3aHATHSIX

1. Habnronenue mina3monusa U A€Ia3Mou3a.

2. OnpeneneHne 0OCMOTHYECKOTO JaBJICHHSI KJIETOUHOI'O COKa METOIOM IUIa3MOJIN3a.

3. OnpezeneHne NPOHULIAEMOCTH >KMBOW K MEPTBOM MPOTOILIA3MBI.

4. OnpeneneHue cocylend CUIbl PACTUTEIBLHON TKaHU.

5. [lomydeHne MOMYNIPOHUIIAEMON TEPETIOHKM W HaOmromeHue sHaocMmoca. 6. OmnpeneneHue
KU3HECTIOCOOHOCTH CEMSIH 0 OKPaIINBaHUIO [IUTOILIa3MBbI.

KOMILVIEKT IPUMEPHBIX TEM
pedeparoB no aAucuuinHe @U3M0JIOTUS PACTEHH A/l TEKYIIEro KOHTPOJIA.

1. Oco0eHHOCTH CTPOCHMSI PACTUTEIBHOU KIETKH, €€ CTPYKTYPHBIC 3JICMECHTHI: KJICTOYHAsS
00o0JI04Ka, AP0, MUTOXOHAPHUHU, PUOOCOMBI, TIEPOKCUCOMBI, TIIHOKcHCcOMBI, DIIP, anmapat I'onbmkwy,
BaKyOJIb.

2.  MeMOpaHHBIN TPUHIUI OPraHU3AIUN TIOBEPXHOCTH MPOTOILIA3MBI U OPTaHOUIOB KIETKH.

3. Crpoenue UpyHKIIMUA OHOJIOTHYSCKUX MEMOpaH.

4. IlnacTumpl pacTUTENHHOU KJIETKU: THUIIBI, JIOKAJIW3AIMs B TKAHSIX W OpPraHax pacTCHUU,
(GYHKITNH, B3aHMOTIPEBPAIIICHUS.

5. CrpykrypHas opranu3anus QOTOCHHTETHYECKOTO armapara.

6. CrpoeHne nmcTta Kak opraHa QOTOCHHTE3a. XJIOPOIUIACTBI: XHMHUYECKHH COCTaB,
CTpOEHUE, OHTOT'CHE3, PYHKIIHH.

Pa3nea 2. ®orocunres. /Ibixanne pacreHuii

HpI/IMepr 3ada4 AJd BbINOJHCHHUSA HA MPAKTUHYCCKUX 3aHATHUAX

1. [omydeHune BBITSHKKH MATMEHTOB JIUCTA.

2. Pa3nenenne mUrMeHTOB JIMCTa METOJOM OyMa)kHOH XpomaTorpaduu.

3. Paznenenne nurmenToB no Kpaycy.

4.[leiicTBHE MIET0YH Ha XJIOPODHILI.

5. leficTBre KUcnOThI Ha XJ0podui. CleKTPOCKOMUYECKOEe HCCIIE0BAaHHE JIUCTA.
6. dnyopecueHIHs XJI0popuILIa.

7. OnpeneneHne MHTEHCUBHOCTH JIBIXaHUS CYXHMX M IPOPOCIIMX CEMSH.
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8. O0HapyxeHue TepOKCHIa3bkl B coke KiIyOHS Kaprodenms. 9. OOHapykeHHE KaTamasbl B
pacTUTEIHHBIX O0BEKTaX.

KOMIIJIEKT IPUMEPHBIX TEM
pedepaToB no qucHUILIHHEe DU3MOIOTHS PACTEHUI VISl TEKYLIEro KOHTPOJIS.

1. Ucropus pazputus yueHust o gorocuHTede. Macmrabsl U 3HaueHHe (OTOCHMHTE3a IS
ouocgepsl.
2. [TurmMeHTHBIC CUCTEMBI (POTOCHHTETHUSCKUX OPTaHU3MOB. XJIOPO(MUIIIBI, KAPOTUHOUIBI,

(UKOOUIMHBI: CTPOEHWE, CHEKTPaJbHbIE CBOWCTBA, (DYHKIUH. DIEKTPOHHO-BO3OYKIEHHOE COCTOSIHHE
MUTMEHTOB.

3. e murmentusie cuctembl (PC 1 uw ®@C II). CocraB, (QyHKIHMH, TOKaIH3AIIHSL.
®doTocuHTEeTUYECKAs eIMHUIIA. PeakIITMOHHBIN 1IEHTP.
4. OTL, doTocuHTe3a: HUKINIECKUNA U HEUUKIMYECKHH TPAaHCIOPT AIIEKTPOHOB (CBETOBas
¢aza ¢porocunresa).
5.®@orodochopunupoBanme: LHUKJIAYECKOE u HELUKINYECKOE. XeMHOCMOTHYECKAs
TEOPUSIIHEPTeTUUECKOTO CONPsHKEHUST MuTUena.
6. TemHoBas ctaaus GOTOCUHTE3a: XUMH3M peakiui 1ukia KaaseuHa.
7. Xummsm peakiuit accummwisinuu C4-pacrenuid. [ukn Xoatua, Cmdka. CAM-
MeTaboIH3M.
8. CyrtouHble W ce30HHBIE wu3MeHeHHs (oTocuHTe3a. DOTOCHHTE3, POCT U
HPOLYKTUBHOCTb PACTEHUI.
9. Okonorus poTocuHTE3a: BIUSIHUE OCHOBHBIX (DaKTOPOB Cpe/ibl HA MHTEHCUBHOCTH
Y HaIPaBICHHOCTh JOTOCHHTE3a
10. JpIXaHue U ero poiib B KU3HEACATENBHOCTU pacTeHUH. VicToprs pa3BUTHUS YUCHUS
0 JIbIXaHWH: HaYaJbHBIN 3Tal, pa0doTel baxa, [lannaauna, Bunanna, BapOypra, Keiinuna.
11. AmnaspoOnast daza qpIxaHus (TITUKOIH3): ATAIBl M SHEPTETHYECKUHA BBIXO/.
12. Anpobnas daza neixanus. [{ukn KpeGca, s3HepreTnieckuii BEIXOI.
13. OTIL npixanus pacTeHui, ee ocodeHHoCTH. OKHUCIUTEIbHOE POChOpUITMPOBAHKE:

MEXaHU3MBI ¥ SHepreTryeckas 3pHeKTHBHOCTS.
14. DKonorust ApIxaHusl (BIUSHUE BHEIIHUX U BHYTPEHHUX (PAKTOPOB); M3MEHEHHE
WHTEHCUBHOCTH JBIXaHHUS B OHTOT'CHE3€

Pa3nes 3. Bognblii 00MeH pacrennii. MuHepaabHOe NUTaHUE pacTeHMIt

le/IMepLI 3a1a4 JJI BBINMOJIHCHUSA HA MPAKTUHYCCKUX 3aHATUAX

1. Onpenenenue MHTEHCUBHOCTH TPAHCITUPAIIMH BECOBBIM METOJIOM.

. OnpezesneHne CTENIEHU PAaCKPBITUS YCTBUI] HA (PUKCHPOBAHHOM SIHJIEPMUCE.

. CpaBHEHUE HMHTEHCHBHOCTH TPAHCIHMPAIMK BEPXHEH M HIKHEH CTOPOH IJIUCTA C TIOMOUIBIO
XJIOPKOOAJILTOBOM Oymaru.

. BnusiHue BHEIIHMX yCIOBUE Ha MPOLIECC TYTTALUH.

W N

. Onpenenenrie COCTOSHUSI YCTHUIT METOI0M HHPHUIHTPAITUH.
. BousiHre uCKITtOUeHUs OTAENbHBIX JIEMEHTOB U3 MUTATEILHON CMECH Ha POCT pacTEHUH.

N N L b~

. du3NoNoruyecKue KUciable W ILesouHble cond. 8. OmnpenesieHue COJIEpXkKaHUS HUTPATOB B
PacTeHHMHU U Pa3IN4YHBIX €T0 OpraHax.
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KOMIUVIEKT IPUMEPHBIX TEM
pedepaToB no qucHUILINHEe DU3MOJIOTHS PACTEHUI ISl TEKYIIEr0 KOHTPOJIA.

1. [TocTymuienne BOIBI B pacTUTENBHYTO KIeTKY. OCMOTHYECKOE JaBIeHNE U €T0 3HAYCHHE B
TTOTJIONIEHUN BOJIBI KIIETKOM.

2. TepMoauHaMUUecKre TOKa3aTeId BOJHOTO PEKUMa PACTEHUH: BOJHBIN MOTEHIHMANT U
cocyImasi Cuia KJIeTKH.

3. CocTosiHME BOZABI B pacTBOpax. BiammopelicTBue BOABI M OHOMOIUMEPOB (OEIKOB),
ruapaTanus. @opma BOJABI B KIIETKE - CBOOOHAS U CBSA3aHHAS BOJIA, NX (PH3UOJIOTHIECKAS POIb.

4. KopneBast cumcrema kak opradH mnorjomeHHs BoAbsl. COCTOSHHE BOJBI B IIOYBE.
IlocTymuienne u epeBmXeHNE B KOPHE: IIyTH M MEXaHU3MBI.

5. Kopneroe nasienwne. "lIlmaua" u ryrranums pactennid. [lytn m MexaHU3MbI TIepeIBIKEHUS
BOJIBI TI0 PACTEHHIO.

6. Tpancnupanus, ee 3HaUCHKE; JIUCT KaK OpraH TpaHCIUpauuu. Buasl Tpancnupanuu, ee
nokasatenu. CyTOYHBIN X0 TPaHCIUPALIUY, BIUSHUE BHEITHUX YCIOBUM.

7. VYerpuuHas TpaHncnupauus. Perynsnns yCTbUUHBIX TBUKECHUM.

8. OCOOCHHOCTH  BOJHOTO oOmeHa y pacTeHuit Pa3NUYHBIX

JKOJIOTUYECKUX TPYIIIL.
DU3NOIIOTUYECKHE OCHOBBI OPOIIAEMOT0 3EMJIICIETIHSL.

9. Hcropus pa3BUTHS yYCHHS O MUHEPAJILHOM ITUTAHUU PACTEHHH.

10. Makpoanements - K, Ca, Mg,S, P, ux ¢usnonoruueckas poJb.

11. Dusnonornueckas poiib a30Ta B )KU3HU pacTeHUH. VICTOUHUKY a30THOT'O MUTAHUS BBICIINX
pactenuil. ukcanusi MOJEKYISIPHOIO a30Ta.

12. MHUKpPO3JIEMEHTHI B )KU3HU PACTCHHUH.

13. MexaHH3M MTOCTYIUIEHHUS! HOHOB B KJIETKY. Ponb kitlerouHot o0omouku. Tpancnopt noHOB

4yepe3 MeMOpaHbI: TACCUBHBINA M aKTHBHBIH.

14. OKOJIOrusl MHUHEPAIbHOTO MUTAHUS: BIMSHUE BHEIIHUX M BHYTPEHHHUX (PaKTOpOB.
Du3noNIOrnYecKue OCHOBBI NMPUMEHEHUs yAoOpeHuid. PocT m pasBuTHE pacTeHHil. DTambl OHTOrEeHE3a
BBICHIMXPACTEHUI: SMOPHOHAJIBHBIN, IOBEHUJIBHBIH, pA3MHOKEHHUE, CTAPOCTh U OTMHUPAHHUE.

15. ®a3bl pocTa pacTUTENBbHON KIIETKU: JeeHue, pacTsokenue, nuddepenuuposka. CrapeHne
U CMEPTH KIIETKH.

Pa3nen 4. O6MeH M TPaHCIIOPT OPraHUYeCKOro BelecTBa B pacteHusix. Poct u pazsurue
pacrenuii. [IpucnocadiimBaeMocTh H YCTOHYMBOCTH PacTeHUI

HpHMepLI 3aaa4 AJd BbINMOJHCHHUSA HA NPAKTUYCCKUX 3aHATUAX

1. CpoiicTBa MOHOCAXapHUIOB, TUCAXAPHUIOB U TIOJTUCAXapUIAOB (TIIFOKO3bI, Caxapo3bl, Kpaxmana).
2. JIunnael ¥ BX CBOMCTBA.

3. PacTutensHble OEIKM M X CBOICTBA.

4. ®epMeHTaTUBHBIN THAPOIIN3 Kpaxmaa.

5. @epMeHTaTHBHBII TUAPOIIN3 Caxapos3bl.

6. Onpenenenne akTUBHOCTH Jinnassl. 7. Kimaccuduxanus GpepmMeHToB.

KOMIIJVIEKT IPUMEPHBIX TEM
pedepaToB no gucuuIInHe OU3MOIOTHA PACTEHUH I TEKYLIEr0 KOHTPOJIA.
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1. Brnusinue BHEIHUX yclioBUM Ha pocT pacTeHuid. IleprouuyHOCTh pocTa, TUIIBI TTOKOSI.

2. PocToBbIE NBMXKEHHMS: TEOTPOITU3M, (POTOTPOIIH3M, XEMOTPOITH3M.

3. OTKpbITHE U 00IIME CBOMCTBA (puTOropMoHoB. PaGotsl U. Jlapeuna, Boiicena-Iencena,
Xononxuoro, Benra. ['opMoHanbHast TEOPUSI TPOIIU3MOB.

4. Aykcunbl. CTpocHHE, CONEpXKaHWE, CUHTE3, DACHPENCICHUE B Pa3IMYHBIX YaCTAX

pacrennii. OxwmcnuTenbHBIM pacnan. l[lonsgpreii  TpancmopT. dusmomormyeckas akTUBHOCTh U
MEXaHM3Mbl JeHCTBUs. SIBIEHHE amuKaJbHOrO JOMHMHHUpOBaHUA. [IpakTHueckoe WCHONb30BaHUE
AyKCHMHOB B OMOTEXHOJIOTUH U PACTEHUEBOICTBE.

5. I'n66epenmmnpl. OTkpeiTHE, cTpoeHne. CopepaHWe, TPAHCIOPT W pacHpeie/icHHE B
pPa3IMUYHBIX YacTAX W OpraHax pacteHuil. dusnonornyeckas aKTUBHOCTh U MEXaHM3MBI JEHCTBHSL.
IIpakTHyeckoe NpUMeHEHHE.

6. Huroxunwnsl. [puponasie u cuaTeTndeckue. OTKpEITHE, CTPOSHHE, COIEPIKaHNe, MeCTa
CHUHTE3a, TPAaHCIOpPTa M paclpeneneHue B pacTeHusx. dusnonornyeckas akKTUBHOCTh M MEXaHHU3MBI
JeicTBus. BzaumonencTaue ¢ ApyruMy rOpPMOHAMU.

7. DUTOrOPMOHBI - HHTHOUTOPBI pOCTa: abCIHM30Basg KUcIoTa u dTwieH. CTpoeHue, Mecta
CHUHTE3a, Cojep)KaHUue U paclipelelieHne B pacTeHusx. dusnonornyeckas akTUBHOCTh U MEXaHU3MBbI
JEHCTBUSL.

KOMIUVIEKT TECTOB a5t npoMe:KyTO4YHOM aTTecTanuy (3K3aMeH) 1o
JUCIHUILTHHE

Ha tpetbem kypce 3x3aMeH MPOBOAMUTCS B BUJIE UTOTOBOTO TecTa. J{Jisi BBIMOIHEHUS TECTa
OTBOJUTCS 45 MUHYT.

IIpumepHbIe 32 1aHUSA HTOTOBOIO TECTA

1. Kaxue enympuxnemounslie cmpyKkmypsl umeiom Hememopannoe cmpoernue?
1) MUTOXOHAPUHU
2) XJIOPOTIIACTHI
3) nefikomnactsl 4) pubOCOMBI
2. bonee cunvHblil nAA3MOIU3 OyOem HAONI00AMbCA Y MKAHU, HOZPYHCEHHOIL 8
1) 1 M pacTtBOp caxapo3bl
2) 1 M pacTBOp TIIOKO3bI
3) 1 M pactBop xJ0puaa HaTpUs
4) OyaeT OAMHAKOBBIM BO BCEX PacTBOpax
3. Kak nazvieaemcs noseieHue y HEKOMOPvIX pacmenuii nepeo 00xcoem Kaneiex 600vl Ha
KOHYUKax aucmues?
1) KyTUKyJISipHAs TPaHCIUPAIUI
2) nepuaepManbHas TPAHCITUPALUS
3) COKOBBIICTICHHE
4) ryrramus
4. Kax ucnonvsyemcsa 6oapvuian yacmo 6006l 60CX00AUL€20 MOKa no Kcuieme?
1) Ha MeTabOTMIECKUE PEAKITIH
2) Ha TPaHCTIHPAIIHIO
3) Ha mojaepKaHUE TyPrOPHOTO TAaBICHHS KIIETOK
4) UTsl TOCTABKH OPTaHMYECKUX COCIMHEHHIA TKaHSIM KOPHS
5. IHouemy emopyio cmaouio pomocunmesa Ha3eanu MemMHo8oN?
1) mpoXoauT TOIBKO B TEMHOTE
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2) HanboJiee aKTHBHA B TEMHOTE
3) HE 3aBUCHUT OT CBETa
4) 3aBHCHT OT TEMHOTBI
6. Cunmes opzaHuuecKux cOeOUHeHull U3 HeoP2aAHUYeCKUX C UCNOIb306AHUEM CBEMOBOIL
IHepZuU HA3bI6AEMCA
1) porocunTezoM
2) TTIUKONNU30M
3) npIxanuem
4) rerepotpodHoii accumuisinuel 7. Kaxue uepmut Ovixanusn u gpomocunmesa agnawomcs oouumu?
1) oOpa3oBaHMe yTIEKUCIOTO ra3a
2) cunre3z ATD
3) He0OXOJUMOCTh COJTHEYHOTO CBETA
4) notpebiieHNEe KUCIOpoaa
8. Umo 6 bonvuiell cmenenu enusaem Ha UHMEHCUBGHOCHb ObIXAHUA pacmenua?
1) atmocepHoe maBieHne
2) UHTEHCUBHOCTH OCBEIIICHUS
3) TemmepaTypa BO3ayXa
4) oTHOCUTENbHAs BIAXXHOCTh BO3/1yXa
9. Cocyuwyaa cuna Kiemku npu NOJTHOM HACLIWLEHUU 80001l PAGHA
1) TypropHOMY JaBIICHUIO
2) OCMOTHYECKOMY JaBICHUIO
3) Hymio
4) cymMMe OCMOTHYECKOT0 ¥ TypropHOTO JaBJIeHUIN
10. Yem ob6vacnaemcn 3a6a0anue TUCMbES 8 HCAPKUIL OeHb RPU 00CIAMOYHOM
Kouuecmeeenazu 6 nouge?
1) HeTOCTaTKOM HOHOB KaJIUsSl B PACTEHHAX
2) TepMHUYECKOH KOaryJisiuei 0eJIKOB B KIETKaX pacTeHUH
3) nmpeobiagaHueM TPaHCITUPAIUK HaJ| IIOCTYIUICHUEM BOJIbI U3 TTOYBBI
4) HaKOTUICHHEM TIEPBUYHBIX TPOAYKTOB (POTOCHHTE3a
11. ITouemy ouccumunayuio Hazplearom IHepzemuieckum npoyeccom?
1) B mporiecce TUCCUMUIISIINY TTOTIIOIAETCS SHEPTUS
2) BBIIETISIETCS SHEPTHUS
3) CHHTE3UPYIOTCSI OPTaHHYECKUE BEIIECTBA
4) Mpouecch AUCCUMUIISIIIAN IPOUCXOMAT TOJIBKO B MUTOXOHPUSIX
12. Ykascume npagunvnoe ypagnenue Xumuzma ObIXanus
1) C¢H1206 + 60, — 6CO; + 6H,0
2) C6H1206 — 2CH3CHOHCOOH
3) CH1206 — 2CO, + 2CH3CH,OH
4) C¢H12,06— CH3;CH.CH,COOH + 2CO; + 2H,0
13. Knemounoe cmpoenue enepevie Hadio0an y pacmenui:
1) P.I'yk;
2) H.I'pro;
3) P.bpoys;
4) S.Ilypxuse.
14. Komnonenmuol Knemku 0003Hauarom oouium NOHAMUEM:
1) nuTomIasMa;
2) nporomasma; 3) IpoTOILIACT;
4) mousTreM 2 uiu 3.
15. Ioosusricnocmov npomoniazmol 00yCno61eHA UZMEHUUBOCHIbIO C8Olicme: 1)
JIUIUIOB;
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2) OeKOB;
3) dbocdaruaos;
4) murtonnoB u pochaTumos.
16. Pacmumenshble K1emKU COeOUHEHBL MEHCOY CODOIL:
1) MEXKJIETHUKaMU;
2) 0COOBIM MEXKIIETOYHBIM BEIIECTBOM, HAXOAIUMCS MEXAY 000JI0YKaMHU COCETHUX KIIETOK;
3) BEIPOCTaMM IIUTOILIA3MBI;
4) MEXKJIETOYHBIM BEIECTBOM M MEKKJIETHHKAMH.
17. Knemounoe cmpoenue opzanuimos ceudemesbCmeyem o:
1) cxomcTBE KUBOH M HEXKHBOW MaTEPHH;
2) MPUHLIMITHAIIEHOM OTJIMYHMH PACTEHUH OT JKHBOTHBIX;
3) emMHCTBE OPTaHUICCKOTO MHPA;
4) HEKOTOPOM OTJIMYWW TPOKAPUOTHON KIETKH OT JyKapuoTHoW. 18. Ilponuuaemocms memopan
npomonnazmvl 06ecneuusarom UoHbL:
1) Ca®;
2)Na", K", Cl;
3) Zn*;
4) Mg?*; 5) Cu?".
19. B kakux u3 HA386aAHHBIX OP2AHOUO06 PACMUMENbHOI KIemKU HaKanaueaemcsa Kpaxman?
1) B xJtopomnacTax u siipe;
2) B XJIOPOTIIACTAX U JIEHKOIIIACTAX; 3) B BAKYOJISIX U MHUTOXOHJIPHSIX;
4) B cthepocomax.
20. Kaxue opzanouobst 6 Kji1enmKe ¢ IHEPZeMUYECKUMU CUCHEMAMU U C UEHMPOM ObiXxaHus? 1)
A1po;
2) MUTOXOH/IPHH,
3) xmmoporacTsl; 4)
prOOCOMEI.
21. Ilouemy mumoxonopuu Ha3v16AI0M IHEP2EMUYECKUMU CIAHUUAMU KNemKu?
1) ocymectustor cuate3 ATP;
2) cunTe3 Oenka; 3) pacmersitor ATP; 4) cuHTe3 yrieBooB.
22. K epynne opzanozenHbIX XUMUUECKUX ITIEMEHNO8 OMHOCAMCA:
1) kucnopon, yraepo, BOJIOPO/I, KEeIe30;
2) yriaepoj, MarHui, KHCIOPOJ, HOJI;
3) BOZIOpO/I, KUCIOPO, YTIAEPO, a30T; 4) xxemne30, hocdop, a30T, yriaepo.
23. Kakue ¢pynkyuu evtnonnsaiom aunuowt?
1) perynaropHyro, aHTHOMOTHKOB;
2) TpaHCIOPTHYIO, KaTaJUTUYECKYIO; 3) SHEPreTHUYECKYIO,
CTPOHTEINILHYIO;
4) KaTaJTUTUYECKYIO, PETYIATOPHYIO.
24. Kakoe 3nauenue 01a pacmenuil umerom ycupvl?
1) cTpyKTypHBIE KOMIIOHEHTHI MeMOpaH;
2) 3amac 3HEepTuu;
3) Tepmoperymsmust; 4) uctounnk H20. 25. Kakue 3anachbie eeujecmea omxnaovléaromes y pacmenuil
na 3umy? 1) Genku; 2) yrieBoasbl;
3) XKupbr,
4) yrneBonpl, OEIKH, )KUPHI.
26. B kakoit yacmu Kiemku HAX00UMCA HAUOONbUIAA YACHb C80000HOI 800b1? 1)
B KJIETOYHOH 000JI0UKE;
2) B BaKyoJsix;
3) B IHUTOILIa3ME;
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4) B XJI0pOILIACTE.
27. Yem omauuaromces pepmenmol om opyzux 6enkoe?
1) cuHTE3UpYIOTCS HAa pUOOCOMaX;
2) SBJISIOTCS KaTaJM3aTOpaMH XWMHWYCECKHX peakmuidi; 3) B MX COCTaB BXOIST
METAaJTbI, BATAMHHEI.

28. Ckonbko MOJIEKYT AT® obpazyemca  npu  YUKIUYECKOM U
Heyuxkauueckom pomogpochopunuposanuu

a) 6

0)5

B) 4

r) 3

29. Huxn Kanveuna cocmoum u3 smanos
a) KapOOKCHIIMPOBaHUsl, (ha3bl OKUCICHUS, (ha3bl pereHepalum
0) xapOokcHIHpoBaHus, Ga3bl BOCCTAHOBICHHS, Pa3bl POCPOPUIUPOBAHUS
B) KapOOKCUIUpOBaHus, pasbl pocTa, Gpa3bl BOCCTAHOBICHHS
T') KapOOKCHUIIMPOBaHHUs, (a3bl OKUCIEHUsI, ()a3bl BOCCTAHOBIICHUS
30. /Jlna kakux pacmenuii xapakmepen yukin Xemu-Cnek-Kapnunoea a) nis
CYKKYJIEHTOB
0) JIUIs1 TETUTOIIOOMBBIX pacTEHUIN
B) JIJIsl BOJIHBIX PacTEHUM
T) JUISL XOJIOJIOCTOWKHX PacTEHUMN
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