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1. IliianupyemMble pe3yabTaTbl 00y4YeHHUs] MO JTMCHUIINHE, COOTHECEHHbIE €
ycranoBJieHHbIMH B OIIOII BO unankatopamMu 10CTHKEHUSI KOMIIETeHIIHI

1.1 Ilepeyenb KomMneTeHUMi, popMUPYEeMBIX Y4eOHOH 1M CHMIIIMHOMI

NHauKkaTopbl 10CTHKEHHS] KOMIIeTEHIIMH

Kon u HauMeHOBaHHMe KOMIIETEHIIUH
Ilnanupyemble pe3yJbTaThbl 00y4eHUs!

OobmenpodgeccuoHATIbLHAST KOMITETEHIIUST

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

npoQeCcCHOHAaNbHON  AEATENBHOCTH HA  OCHOBE €CTCCTBCHHOHAYYHBIX u o01enpogeccnoHambHBIX
3HAHUKM OCHOBHBIX 3aKOHOB MAaT€MaTU4YECKUX U JUCUUIIINH, HEOOXOMMMBIX IS pemeHus TUIIOBBIX 3a/1a4 B
€CTECTBEHHBIX HayK ¢ NPUMEHCHUEM | 00JIACTH B OOJIACTH arpOHOMHU
HHPOPMALMOHHO-KOMMYHHUKAIIHOHHBIX

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

TEXHOJOT Ui
MaTeMaTHYECKUX M €CTECTBEHHBIX HAayK JMJii pELIEHUs

CTaHJAPTHBIX 34444 B obnactu arpoOHOMHUHN

Baagers (B): wundopManMoOHHO-KOMMYHHUKAIMOHHBIMH
TEXHOJIOTUSMHM B DELIEHHH THIIOBBIX 3a1a4 B 00JacTH B
00J1aCTH arpOHOMHHI

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

TEXHOJIOTUH ¥ OOOCHOBBIBATh UX IIPUMECHEHUE B SJIEMEHTOB TCXHOJIOTUU BO3JCJIbIBAHUA
npo(hecCHOHAIBLHON JIEITeIBHOCTH CEIbCKOXO3AMCTBEHHBIX KYIbTYpP
Ymers (Y): 3JIEMEHTBI CHCTEMBI
3eMIIEAETUs M TEXHOJIOTMH
BO3J€EIILIBAHMS CEJIbCKOXO03MCTBEHHBIX KyJbTYp

MIPUMEHHUTEIBHO K IMOYBEHHO- KIMMAaTHYECKUM YCIOBHUSAM C
y4eTOM arposiaHJmadTHONH XapaKTEpPUCTHKN TEPPUTOPHU

Baagers (B): 1DOYBEHHBIMM U arpOXUMHUYECKUMU
WCCIICAOBAHUSMY, IPOTHO3aMH pAa3BUTUS BpeIHUTENeH U
Oose3Hel 1t 000CHOBaHHS UX IPUMCHEHUS B

IPpo(eCCHOHAIBEHOMN NEeSITeILHOCTH

2. lean u 321244 0CBOEHUS Y4eOHOIH TMCUMIIMHBI, MECTO TMCUMILIUHBI B
crpykrype OIIOIT BO

VYyeOnas aucnumuimHa «®dusnonaorus pacteHui» JUIsl CTYAEHTOB, OOy4YaroIIUXCs IO
nporpaMMe MOJATrOTOBKM OakajiaBpa HampaBieHHs «bBHOJOrHs» OTHOCHUTCS K AMCHUILUIMHAM
o0si3arenbHOM yactu OITOIT BO.

Heab: popmupoBaHue TEOPETUUECKUX 3HAHUN U MPAKTUUYECKUX HABBIKOB, COBPEMEHHOIO
npefcTaBieHus (U3MOJOTHMM pacTeHU Kak O HayKe, KOTopas H3y4aeT IpOLECcCHl
KHU3HEACSITEIbHOCTU U (PYHKIIMH PAaCTUTEIILHOTO OpraHi3Ma Ha BCEM MPOTSHKEHNUH €r0 OHTOTeHe3a
IIPU BCEX BO3MOXKHBIX YCIIOBUSIX BHEUIHEH cpelibl; 00 opraHu3aliy, ypaBieHUH U UHTErPaluu
(YHKIMOHAJIBHBIX CHUCTEM B PpACTUTEIBHOM OpraHu3Mme; O (YHKIMOHAJIBHOW aKTHBHOCTH
pPacTUTEIBHBIX OPTaHU3MOB, O XUMHUYECKOM COCTaBE U MPEBPAIIEHNN BEUIECTB Y PACTEHUH.

3apaum:



0 packpbITHE CYIIHOCTH NPOLIECCOB JKU3HEAEATEIBHOCTH PACTUTENBHOTO OpraHu3Ma B
OHTOTEHE3¢ B PA3INYHBIX YCIOBHSX CPEIbl C LENBI0 YHPABICHHS XOJIOM POCTa M Pa3BUTHSA
pacTeHuil, GOpMHPOBAHHEM ypOXKasi U €0 KaueCTBOM

0 ynpaBieHHe KaueCTBOM SIBISIETCSI 0c000 BaXKHOM 33/1a4eii OMOXMMUM PaCTeHUH;

O BeisiBIeHHE (YHKUUMH pACTCHHH, (QYHKIMOHAIBHBIX CHUCTEM, OO0ECIICUHBAIOLINX
peann3anuio reHeTHYECKOM MPOrpaMMBbl pOCTa U Pa3BUTHS;

O omnpenesnenne (QyHKIUM 3€ICHOTO aBTOTPO(HOrO pACTEHUs, €ro BO3AYIIHOIO HU
NOYBEHHOTO TNHTAHMA, JbIXaHWE, POCT M pPAa3BUTUE, Pa3MHOXKCHHE, IPHCIOCOOJICHHE K
HeOJIaronpusITHBIM YCIIOBUSIM CPEIbl OOUTaHHUS;

0 wusydyenue GyHKIUU S>KU3HEHHBIX SIBJICHHI: TIPOLIECCOB MPEBPAILEHUSI BEIIECTB,
NPEBpAIliCHUsT HEPTruu, H3MEHEeHUs (OpMbl, ympaBieHHs M HHYOPMAIMH PACTHTEIBHBIX

OpPraHnu3MoB.

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

KOJINY€CTBA aKAIEMHYCCKHUX YaC0B, BBIICJICHHBIX HA KOHTAKTHYIO paﬁoTy

00y4arImuxcs ¢ npenogasaresieM (10 BUAaM y4eOHbIX 3aHATHIT) U HA

CAaMOCTOATEC/ILHYIO paﬁoTy oﬁyqamumxcn

3.1 Ounas ¢popma oOydeHus

Bun yueGHOM paboThI 2 Kypc/ 1 cem.
OO0m1ast TpyJ0€MKOCTh AUCIUIUIMHBI, 3a4€THBIX €IUHUIL 4
4acoB 144
AyauTopHasi (KOHTaKTHas1) padoTa, 4acoB 64,25
B T.Y. 3aHATHUS JIEKLHOHHOT'O THIIA 32
3aHSATUS CEMUHAPCKOTO TUIA 2
CamocrosiTenbHas padoTa 00y4aOIMXCs, 4YaCOB 70,75
B T.4. KypcoBas pabota -
KonTpoas 9
Bun npomexxyTo4HO# aTTecTanuu 9K3aMeH

3.2. 3aouHas ¢popma oOyueHus

Bun yue6HO# paboThI 3 Kypc
OO011ast TpPyA0E€MKOCTh AUCHUIUINHBI, 3a4€THBIX €AMHUI] 4
4acoB 144
AyauTopHasi (KOHTaKTHas1) padoTa, 4acoB 14,3
B T.4. 3aHATHUS JICKIIMOHHOTO TUTIA 6
3aHSATHUS] CEMUHAPCKOTO THUTIA 8
IIPOMEKYTOYHASI ATTECTALMS 0,3
CamocrosiTe/ibHasi padoTa 00y4aloUIUXCsl, YaCOB 120,7
KonTpoasn 9
Bun npomexyTouHOH aTTecTanuu HK3aMeH




4. Conep:xxanme TMCUUILINHBI, CTPYKTYPHUPOBaHHOE 10 TeMaM (pa3aenaMm) ¢
yYKa3aHHeM OTBeIECHHOT0 HA HUX KOJIN4YeCTBA aKaJleMUYeCKUX YaCOB U
BU/I0B Y4€OHbIX 3aHATH I
4.1 Ilepeuenv pazoenoe OUCUUNIAUHBL C YKA3AHUEM MPYOOEMKOCMU
ayoumopHoi (KOHMAaKmHoOIl) U CamocmoamenvbHol padomaol, 6U006 KOHMPOIEl U

nepedunn Komnemelmuﬁ
3aounast popma oOyueHUsS

T yynoeMKoCTh, 4aCOB Kon

HaumenoBanue paznenoB
U TeM

BCCTO

B TOM 4YHUCJIC

ayIUTOPHOU
(KOHTaKTHOH)
paboTHI

CaMOCTOSITENb
HOH pabOoTHI

HanmenoBan
He
OIIEHOYHOTO
cpeicTBa

KOMIICTCHIIU
n

Pazgen 1. ®wusnonorus
pacTUTENBHON KIIETKH.

33,5

3,5

30

TPAKTUYICCKOC
3aJaHucC,

OIIK-1

OCHOBHBIE ITPOLIECCHI
KHU3HEICSTEIEHOCTH

1.1. Crpoenue
pacTUTENBHOM KIIETKH,
XUMHUUYECKUN COCTaB €€
KOMITOHEHTOB, (DYHKITUU

17

15

1.2. PactuTenpHbBIC TKAHH,
UX KJaccupuKamus,
cTpoeHue, GyHKIUH

16,5

1,5

15

pedepat

Pa3nen 2. ®otocunres.
[pixaHue pacTeHuit

34,5

3,5

31

2.1. ®oTOCUHTE3, €ETO
($ha3bl, 3aBUCUMOCTH OT
BHEIIIHUX U BHYTPEHHUX
(hakTopoB

18

16

2.2. JIpixaHue pacTeHUH,
o011iee ypaBHEHUE,
MpeiCTaBIeHHE 00
AKTUBAIUH KUCIOPOJIA.
OKHCIUTEIbHOE
dbochoprupoBaHue.
HpIxaTenbHblil

KO3 HUITHEHT

16,5

1,5

15

MPaKTHYECKOE
3a/1aHue,

pedepar

OIIK-1

Pasgen 3. BoaHsbiii 0OMeH
pPacTeHHH.

MuHepanbHOE MUTaHUE
pacTeHui

33,5

3,5

30

3.1. Bonuslit 0OMeH
pacTeHui, CTpyKTypa u
CBOMCTBA BOJIBI,
Tpancnupanus. [Ipobiema
BOJIHOTO AeduImTa

17

15

3.2. Yuenue o

MHHEPAJIbHOM IUTAaHUN

IMPaKTUYECKOC
3aJJlaHucC,

pedepar

OIIK-1




pacTeHui, cofepiKaHue
MHHEPAIbHBIX 3JIEMCHTOB
B PACTEHHSX, KPYTOBOPOT
a3oTa, (hocopa u ceprl B
ouocdepe. Makpo- u
MHKPOJIEMEHTBI, BIUSHHAC
BHCIITHUX ¥ BHYTPEHHUX
(hakTOpOB Ha UX
moTpebIIeHHE PACTCHUAMHE

16,5

1,5

15

Paznen 4. O6meH u
TPaHCIOPT OPraHUYECKOTO
BEIIECTBA B PACTCHUSX.
Pocr u passutue
pacTeHuM.
[IpucnocabnauBaemocTs 1
YCTOMYHUBOCTh PACTEHUI

33,2

3,5

29,7

4.1. OOMeH u TpaHCIIOPT

OpraHUYECKOro BEIIECTBA
B pacTeHuu. biamxHui u
JlaJbHUI TPAaHCIIOPT
BEILECTB, OCHOBHBIE
MeTabomutel. Crioco0s!
peryJIupOBaHMUS

16,7

14,7

IMPAKTUYICCKOC
3aJaHuc,

pedepat

OIIK-1

TpaHcHopTa
OpraHUYECKOro BEIIECTBA
C LEJbIO OBBILLIEHUS
YPOXKAMTHOCTH M KauyecTBa
NPOAYKIHUU

4.2. PocT u pa3Burue
pacTeHui, ux
YCTOMYUBOCTH K BIUSHUIO
Pa3INYHBIX (AaKTOPOB.
Otansl OHTOreHe3a
BBICIIMX PacTEHHH,
CTHIO0COOBI pereHepanyuu

16,5

1,5

15

Hroro 3a kypc

134,7

14

120,7

IIpoMme:xxyTouHast
arrecTanus

9,3

0,3

Hrorosoe
TECTUPOBAHUE

HUTOI'O no nucouIjInHe

144

14,3

129,7

4.2 Cooepotcanue oucyuniunsl no pazoenam

Pazpen 1. ®Puszuosorus

KHU3HEACATECIBbHOCTH

PacTUTENLHOH

KJI€TKH.

OcHOBHBIE

PO eCcChI

He.]'ll/l - an/I06peTeHHe TCOPECTUYCCKUX U MPAKTUYCCKHUX HABLIKOB OCHOBHBIX ITPOLIECCOB

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

3apaunm — wusydeHue (PUIMOJIOTUM W OHOXUMHUU PACTUTEIHHON KIETKH; OCBOEHUE
CYIIHOCTU (PU3HOJIOTHUECKHUX MPOIECCOB PAaCTEHUM

6



ITepedyenb y4eOHBIX 2JIEMEHTOB pa3jesia:

1.1. CrtpoeHne pacTHTeIbHOH KJIETKH, XMMHYECKHMI COCTAaB ee KOMIIOHEHTOB,
(pyHknum.

OOmass cxema opraHu3anuu pacTutenbHOM KieTku. Kiierounass teopus. MeTojbl
UCCJIEIOBAHMSI PACTUTENbHBIX KJIETOK. OCHOBHBIE 3aKOHOMEPHOCTH IOIJIOIIEHUS BO/bI KJIETKOM.
OcMoc u ero 3akoHbl. PactutenbHass KieTka - OocMOTHMYeCKas cucrteMa. OCMOTHYECKOE H
Typropaoe nasienue. Cocymas cwia. XUMUYECKHA MNOTEHLMAT BOJBI W BOJHBIN NOTEHIMAI
kJIeTkH. OCHOBHBIE CTPYKTYPHBIE 3JIEMEHTHI KJIETKH, UX CTPOeHHE U GYHKIUU (SIpO, puOOCOMBI,
IJIaCTUABI, MUTOXOHJPHH, SHIOIUIA3MAaTUYECKUWA PETUKYIyM, ammapar [oiaboku, BakKyollb,
MEPOKCUCOMBI, TJIMOKCHCOMBI, OJICOCOMBI, ITUTOCKENIET, IJIa3MOJECMBbI, KJIETOUHAsl CTEHKA).
[Ipupona u (QyHKOMM OCHOBHBIX XWMHYECKUX KOMIIOHCHTOB PACTHUTEIBHOW  KIICTKU.
QOyHKIMOHATBHOE B3aWMOJICHCTBHE KJIETOYHBIX CTPYKTYp. MemOpanbsl, HX pojb B
MPOCTPAHCTBEHHOI opraHu3aiuy kieTku. KoMmnapTMeHnTanus 1 HHTerpanus KIeTOYHOro OOMeHa.
OCHOBHbIE NPUHLMIBI JEHCTBUSA PETYIATOPHBIX MEXAHU3MOB KJIETKU. |'€HeTHUYeCKHe CHCTEMBbI
paCTUTENBHOM KJIETKU U UX B3auMogencTBue. OU3NKO-XMMHUYECKHME CBOKMCTBA MPOTOILIA3MBbl, UX
($u3nOoIOrNuecKoe 3HaYECHUE.

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

OCHOBHbIE TKaHM pACTEHUM: aCCUMWJIALIOHHAs, 3alacarouias, BO3JyXOHOCHas U
BOJIOHOCHAas TkaHM. Knaccudukanus TkaHell 1o kierouHomy cocTaBy. [IoKpoBHbBIE, OCHOBHBIE,
BbI/ICTIUTENbHBIE, TPOBOASININE, MEXaHUYECKHE U oOpa3oBaTenbHble TKaHu. CTpoeHue u pyHKIuu
PaCTUTENbHBIX TKAHEH.

Pa3nea 2. ®orocunres. /Ipixanne pacreHuii

ey — npuoOpeTeHne TEOPETUUECKUX U IPAKTUUYECKUX HABBIKOB O (hazax goTocuHTE3a
U €ro 3aBUCUMOCTH OT BHEUIHUX U BHYTPEHHHUX (DaKTOPOB Cpelibl, JbIXaHUU PACTEHHM, 0011ero
ypaBHEHMsI, IPECTABICHUN 00 aKTUBALMU KHCIOPOJa.

3agaum — U3y4UTH POJib (POTOCHHTE3Aa B OHTOI'€HE3€ PACTEHUS, B3aUMOCBSI3b JIbIXaHUS U
¢doTocuHTE3a, pOJb JbIXaHUS B IPOAYKIIMOHHOM MpoILIecce.

2.1. dotocuHTeE3, €10 (pa3pl, 3aBUCHMOCTH OT BHEIIHUX M BHYTPEHHUX (PAKTOPOB.

OO6mue npeacrabieHuss 0 POTOCUHTE3E€ U €ro pOJIK B YIJIEPOAHOM NMHUTAHUU PACTEHUH.
OOmee ypaBHeHHE  (OTOCHHTE3a, €ro  KOMHOHEHTHl. CTpyKTypHas  OpraHu3anus
¢dorocunTeTHyeckoro amnmapara. CTpoeHMe JHCTa KaK CHENMaIM3HMpPOBAHHOTO OpraHa
¢dorocuHTe3a. XJIOPOMIACTBI, UX YJIbTPACTPyKTypa. [IMrMeHTHBIH KoMIuleKc. XJIOpO(UIUIbL:
XUMHYECKasl CTPYKTYpa, CHEKTpajbHbIC CBOWCTBA, (YHKIIMH, OCHOBHBIE ATallbl OMOCHHTE3A.
OUKOOMIIMHBL: CTPYKTYpa, PyHKIMH, pacnpocTpaHeHue. KapoTHHOUIbI: XMMUYECKOe CTPOCHHE,
CBOICTBa, cHEKTpbl mHoriouieHus, (GpyHkunu. OyHKIHOHAIBHOE M HSKOJIOTHYECKOE 3HAueHUe
pa3INYHbIX (POPM MUTMEHTOB.

[Tornomenue cBera MUTMEHTaMU. DJEKTPOHHO-BO30YXKAEHHOE COCTOsIHME. Murpanus
SHEPruM B MUTMEHTHBIX cucTeMaX. [IMrMeHThl aHTEHHOTO KOMILJIEKCAa M PEeaKIMOHHOIO LEHTPA.
[IpeoOpa3oBaHre SHEPTUU U OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE MPOIECCHl B PEAKLIMOHHOM
[EHTpe. DIeKTPOH-TpaHCIOpTHAsA 1enb (oTocuHTe3a. Porocuctemsl | u II. [uxmmueckuit u
HEIUKINYECKUH TPaHCHOPT DSJEKTPOHOB, COMNPSHKEHHOE (YHKIMOHUPOBAHHE (POTOCHCTEM.
OO6pa3oBanue “BOCCTAaHOBUTEIHHON CHIIBI . DOTOOKHUCICHUE BOJBI M BBIACICHUE KHUCIOPOJA.



dotodochopunupoBanre (XeMHOOCMOTHYECKUN MexaHu3M cuHTe3a AT®D, crpoeHue u
bynkuronupoBanue ATD-cuHTa3bI)

@ukcanus yriekucioro raza B nukie Xoatuya-Ciska-Kapnunoa. OcoOeHHocTH
yriekuciotHoro meradonusma y C3-, C4 u CAM-pacTeHui.

BnusHue Ha POTOCHHTE3 TEMIIEPATYPhI, YCIOBUN OCBEUICHUS, COACPKAHUS YTIIEKUCIIOTHI,
YCJIOBHI MUHEPAJILHOTO MUTAHUS, BOJJOCHA0KeHMsI. DOTOCHUHTE3 B OHTOTEHE3€ PACTECHUS.

TpaHcnopT, pacrpeesieHue M HCIOJIb30BAHME AaCCUMWIATOB B pacteHuu. CTpoeHue
bnod3Mel U MexaHu3M (HI0IMHOTO TpaHcmopTa. Pacmpenenenue mpoaykToB (OTOCHHTE3a B
pacTeHUH, UCII0JIb30BAHNE ACCUMUIISITOB Ha POCT U JIbIXaHUE, 3allacaHue MPOAYKTOB (JOTOCHHTE3A.
JloHopHO-aKkenTopHbIe OTHOIIEHUS. Bo3pacTHble ocoObeHHOCTH (POTOCHHTE3A.

3aBuCHMOCTh  (DOTOCHMHTE3a OT CBETa, TEMIEpPaTypbl, MHHEPAIBHOTO TUTAHWSI,
BojlocHa0OeHus1, kKoHeHTparuu CO2. ®oTocHHTE3 M MPOAYKIIMOHHBIN mporiecc. COBpeMEHHbBIC
NpEJCTaBICHUsT O B3aUMOCBSI3M (OTOCHMHTE3a U ypoxas (Teopuss (HOTOCHHTETHUECKON
IPOAYKTUBHOCTH)

2.2. ]JIpixaHue pacTeHuii, o0liee ypaBHeHHe, INpeAcCTaBJeHHMe 00 AKTHBALUH
Kucjaopoaa. OxkucianreabHoe pochopunupoBanue. JpixareJbHblid KO3QPUIHEHT.

Omnpenenenue mpolecca KIeToyHoro Abixanus. OOmias cxema mporecca AbixaHus. TUmb
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX peakuuid. KatanuTuueckue cucTeMsl AbIxaHus. MexaHu3mbl
aKTHUBAllMM BOJOPOJAa CyOCTpaTa M MOJICKYJSIPHOTO KHCIOpoaa. MeTabosm3M JIbIXaTeIbHOTO
cyocrpara. I'mukonus. IlpeBpamenue mnupyBata. [uxn KpeOGca. ['muokcunmaTHBIM UKL
ATIOTOMUYECKUH MYTh OKUCIIEHUS TIIFOKO3BI.

Cyb6ctpatHoe ¢ochopmwmpoBanne. OxuciaurensHoe (ochopunmpoBanue. DakTopsI,
BIIUSIIONINE Ha OKUCIUTENbHOE (hOCPOPHINPOBAHHUE.

B3aumocBsI3b AbIXaHHs ¢ APYTUMH TIporieccamu oOMeHa. COCTABIISIFOIINE JIbIXAHHS:

JBIXaHUE POCTa, AbIXaHUE MOANepKaHus. BiusiHre BHeNTHUX (JaKTOPOB Ha MPOIECC TbIXaHUSI.
N3MeHeHne MHTEHCUBHOCTH JbIXaHUS B OHTOT€HE3E

JpIxaHue pacTeHuil U ero peryJysanus. /[pIxaHue 1esoro pacTeHus U TKaHeW. JlpIxaHue
pocTta W mojjepkaHus. BiusiHue BHYTPEHHHX W BHEHIHUX (PAKTOPOB HAa CKOPOCTH JIBIXaHUS.
B3aumocBsi3p  apIxaHus W (QOTOCHHTE3a, pPOJb JbIXaHUS B MPOIYKIIMOHHOM TpoOIlecce.
Bo3MOKXHOCTH peryaupoBaHus AbIXaHUS IPH XPAHEHUU PACTEHHUEBOAUECKON MPOAYKIIHH.

Pasnen 3. Boanblii 00mMeH pactennii. MuHepajibHOe MUTAHUE PACTCHUI

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

3agauum — U3Y4YUTHb OCHOBHBIE 3aKOHOMEPHOCTH pPOCTa M Pa3BUTHS; O3HAKOMHTHCS C
buznonorueit u Guoxumuen GopMUPOBaHUS KaueCTBa ypOKasl.

3.1. Boaublii 00MeH pacTeHHWil, CTPYKTypa M CBOiicTBa BOAbI, TPAHCIHPALH.
IIpo6saema BoaHoro aeguuura.

3HayeHue BOJBI JJISl KU3HEAEATEIIbHOCTH pacTeHnuil. @opMbl Boibl B KiieTke. KopHeBas
cucTeMa Kak opraH motpeOieHus Boabl. KopHeBoe naBiieHHe, 3HaUY€HHWE, MEXaHU3M M METOJIbI
onpeaenenus. ['yrrauus u miad pacreHuid. @opMbl BOIbI B TO4YBE. BOHBIE XapaKTEpPUCTUKH ITOYB.
duznonoruyeckas 3acyxa u ee npuaunbl. Kosddunuent 3aBsganus.

MexaHu3msl NepeIBUKEHUS BOJBI 0 pacTeHuto. Teopus cueruieHus. TpaHcnupanus, ee
dbopMbl U (¢u3HONOTHUECKOe 3HadeHWe. KoNWYecTBEHHbIE TOKa3aTeNd TPaHCIHPAIUH.



KyrukynsapHas TpaHcnupanus. YCTbUYHAs TpPaHCOUpALUs W MEXaHU3M €€ PEeryJHpOBaHUS.
OcobeHHOCTH BOJTHOTO OOMEHA Y Pa3HBIX AKOJOTHYECKUX TpyI. Poib pacTeHui B KpyroBopoTe
BOJIBI B Oocdepe

3.2. YuyeHue 0 MHHEPAJILHOM NHUTAHUM PACTEHUi, COJepPKAHHE MHHEPAJIbLHbIX
3JIEMEHTOB B PacTeHHMSIX, KPYroBopoT a3ora, ¢ochopa u cepnl B 6mochepe. Makpo- u
MHKPO3JeMEHThI, BJIMSIHHE BHEIIHUX M BHYTPeHHUX (AaKTOpPOB Ha HMX NOTpedieHHE
pacTeHUsAMH.

Ponp pactenuil B KpyroBopore MUHEpaJbHBIX 3JeMEHTOB B Omocdepe. IlorpedHOCTH
pacTeHuM B 3leMEHTaX MHUHepalibHOro nurtanus. CojepkaHue M COOTHOIIEHUE MHUHEPAIbHBIX
3JIEMEHTOB B [OYBE U B paCTeHUSIX U (aKTOpbI, X onpeaesnstomue. Kinaccuduxaium s31eMeHTOB,
HEOOXOUMBIX IJ1s pacTeHuil. Pu3nonoruueckas pojab MaKpo- 1 MUKPO3JIEMEHTOB.

[Toryomenue BeIecTB KIETKaMHA KOpHs. biIvKHUI U 1aIbHUN TPAHCIIOPT MOHOB B TKaHAX
pactenus. Ilepepacnpenenenue u peyTwiM3anus HOHOB B pacTeHUH. B3aumojelicTBre MOHOB
(aHTaroHW3M, CHHEPru3M, aJJAUTUBHOCTH). KopHeBoe mnuTaHuMe Kak BaXKHEHIIHH QakTop
YIpaBICHUS TPOYKTUBHOCTHIO M KAYECTBOM YPOIKasl.

A30THOE NMUTaHUE PACTeHUI. ACCUMUISILIMS HUTpaTa. buonornyeckas a3oTdukcarus.
A30T(HUKCHPYIONIHE MUKPOOPTAHU3MBI 1 KX POJIb B TIUTAHUHU PACTCHUH a30TOM.

Cepa u ee conepx’aHue B paCTUTEIbHOU KIIETKE.

@ochop u ero coemuHeHuss B pacteHusx. [loctymenue docdopa B KiIeTKy, MyTH
BKIIIOUEHUS B META00JIH3M.

[Tormomenue, comepkaHue U POJIb KaMs, KajbIUs, XJIOpAa, MarHus B PacTUTEIHHOU
KJIIETKE; CTPYKTYpHas U PETyJIsATOpHAS POJIb KaNbIMs;, ydacThe MarHusi B MeTaboIu3Me, MarHuii B
cocrtase XJopodua.

Jpyrue Makpo3JIeMeHTHI (3Kene30, KpeMHui ). VX 3Hauenune u GyHKInu. MHUKpO3IEMEHTHBI
(mapranen, monuOaeH, KoOalbT, Menb, HHUHK, Oop). Pomp B Merabonmusme pacTeHUM.
MuKpos7IeMEeHTHI KaKk KOMITIOHEHTHI U aKTUBATOPHI ()EPMEHTOB.

[louBa Kak MCTOYHHMK MHUHEpAIbHBIX 3JIEMEHTOB. [IuTaTenbHBIE PacTBOPBI, UX COCTAB.
DU3NONIOTUYECKUE OCHOBBI TPUMEHEHUS yI00pEeHUI.

Pa3zgen 4. O0MeH M TPaHCHOPT OPraHMYecKoOro Bemecrsa B pacreHusix. Pocr u
passutue pacrennid. [IpucnocadanBaeMoCcTh M YCTOHYMBOCTD PacCTeHHI

He.]'ll/I - HpI/IO6p€T€HI/I€ TCOPCTUUCCKHUX U IMPAKTUYCCKUX HABBIKOB I10 AWArHOCTHUKE
q)HSHOHOFI/I‘{eCKOFO COCTOAHHA paCTeHI/Iﬁ )51 ITOCCBOB, MMPOTrHO3UPOBAHUIO JIeHCTBUS
He6J'Ial"0HpI/I}ITHHX (I)aKTOpOB Cpcabl Ha ypO)KaﬁHOCTL CEIbCKOXO31CTBEHHBIX KYJBTYD.

33}18‘11/[ — HW3Y4YUTH (1)I/I3I/IOJ'IOFI/I‘leCKI/Ie OCHOBBI HpI/ICHOC06J'IeHI/I$I n YCTOI>'I‘II/IBOCTI/I
paCTCHI/Iﬁ K YCJIOBHUAM CpCIbI.

4.1. O0OMeH W TpPaHCHOPT OPraHHYeCKOro BelecTBa B pacTeHHuH. BiawkHuil un
AAJNbHUHA TPAHCIOPT BelIeCTB, OCHOBHbIe MeTa00JuThl. Crocodbl peryJMpoBaHHsA
TPAHCIOPTA OPraHMYEeCKOr0 BelleCTBA € LEIbI0 NMOBBIMIEHUS YPOKAWHOCTH M KayecTBa
NPOAYKIUH.

Crienmnduxa oOMeHa BeliecTB y pacteHuil. [IpeBpaiiieHne a30TUCTHIX BELIECTB B PACTCHHH.
Metabonnyeckue MyTH CHHTE3a BaKHEUIINX XMMHUYECKUX BEIIECTB. BTOpHMYHBIN METaOOIU3M.
Ponp npixanust B GmocuHTe3ax. buocuHTeTnueckas NesTenbHOCTh KOpHs. BavkHuN u ganbHUN
TpaHCHOPT BemecTB B pacTeHHMH. CocTaB (IOAIMHOTO M KCuieMHoro coka. CrocoOsl



pETyJINPOBAHHUS TPAHCIIOPTa  BEILIECTB c LENbI0 HOBBILICHUS YPOKaliHOCTH
CEJIbCKOXO35MICTBEHHBIX KYJIBTYp U Ka4eCTBA IPOLYKIUH.

[TonsiTue O BOCXOASIIEM M HHUCXOJSLIEM TOKAaX BELIECTB B pacTeHuH. llepenBukeHue
OpraHUYeCcKUX BellecTB. bimkHui u nanbHui ((paosMHbIN) TPaHCIOPT ACCUMUIISITOB.

OCOOEHHOCTH aHATOMHYECKOTO CTPOCHHUS AJIEMEHTOB ()103MbI. TpaHcropTHBIE (OPMBI
BEIIECTB. BO3MOXHBIA MeXaHW3M H PpEeryisiuus (IIO3MHOTO TpPAaHCIOPTA. 3aBHCHMOCTb
TPAHCIIOPTA BEWIECTB OT TEMIIEPATYPhl, BOLHOIO PEKUMA, MUHEPAJIBHOTO IIUTAHUS PACTCHHUS.

Posb Tpancopra BemecTB B MHTErpaluu (PYHKUIUH EJI0r0 pacTeHHUS.

Crioco0Obl CekpeLuu BELIECTB y PACTUTENbHBIX OpraHu3MoB. HapyxHble cekpeTopHbIe
cTpyKkTypbl. Kenesku u sxeneszuctole Bosiocku. HexrtapHuku. ConeBble KENE3KHM U BOJOCKH.
I'mparonel. BHyTpeHHUE CEKpETOPHBIE CTPYKTYPBI

4.2. PocT 1 pa3BuTHE PACTEHH I, X YCTONYNBOCTH K BJIUSAHHUIO Pa3JIM4YHbIX (aKTOPOB.
JTanbl OHTOreHe3a BHICIIUX PACTEHUI, CIIOCO0bI pereHepanmu.

OO0we npeacTaBiIeHus O POCT€ M Pa3sBUTHM PACTEHUH. 3aKOHOMEPHOCTH POCTA, THIIbI
pocta. Kuneruka pocToBbIX mpoueccoB. OCHOBHbIE 3Tambl pa3BUTHUs pacTeHuid. Kiietounble
0CHOBBI pocta. OcOOEHHOCTH POCTa OPraHOB PACTCHU.

Koppensiiyu pocTOBBIX IPOLECCOB Pa3IMUHBIX OPraHOB, PEreHepausl.

BnusHre Ha pocT M pa3BUTHE BHYTPEHHHX W BHEIIHUX (hakTopoB. Du3nosoruyeckue
OCHOBBI JIeHiCTBUS (PUTOTOPMOHOB.

[Ipomeccsl  paszmpakuMocTH W BO30yAMMOCTH. THIBI  ABMXKEHUS  PACTCHHI
(BHYTpPUKJIETOUHBIE ABMKEHUSI, TPOIM3MbI, HACTHM, HYTallUH) U UX MEXaHU3MBI.

OcHOBHbIE 3Tambl OHTOreHe3a (SMOpPUOHANIBHBIM, IOBEHWIbHBIN, PENPOLYKTUBHBIM,
3penocty, crapeHus). Mopdomoruueckue, GU3NOIOTHUECKUe U MeTaboIn4YecKue 0COOCHHOCTH
9TanoB OHToreHeza. CoOCTOsHME MOKOSA y pacTeHud. TuUmbl NOKOS M WX 3HAYeHUe s
KU3ZHEJEATEIbHOCTH PAaCTEHUH.

[Mpuniuns! goropenenuuu. Penenuus u ¢usnonoruyeckas poib KpPacHOTO CBETa.
@UTOXPOMBI U CBETOBOM KOHTPOJIb pa3BuTHs. Penienuus u pusnonaoruueckas pojib CHHETO CBETa.
KpunToxpom u ¢pororponus. @oronepruoans3m u TepMoriepruoau3mM. Biusiaue pakropoB cpeabl Ha
pOCT, pa3BUTHE U MOP(OreHe3 pacTeHUM.

5. OHeHO‘-IHbIe MaTepuaJbl 10 JUCHUILIMHE
OI_IGHO‘IHBIG MaTepualibl 1O JAUCHUINIMHC IIPEACTABJIICHBI B BH/C (I)OHI[a OLICHOYHBIX

CpPEICTB.

6. MarepuajbHO-TEXHHYECKOE U Y4eOHO-
MeToauYecKoe odecriedyeHue TUCUUIIMHbI

6.1 IlepeyeHb y4eOHO-METOAUYECKOT0 O0ecTIeYeHUs MO TUCIUTLINHE

/ ABTOp, Ha3BaHUC, MCCTO U3AAaHUA, U3ATCIbCTBO, 'O U3JJaHUA, KOJIMYCCTBO CTPAHUILL
II/11

Kabaukora H.B. ®usnonorus pacteHuit. MeTOAMYECKHE yKA3aHUS 110 M3YUYCHHUIO TUCIMILINHBI /
Poc. roc. arpap. 3a04.yH-T.- b, 2022. — 25 c.

KabaukoBa H.B. ®usuonoruss pacrenuii. Mertonuueckue YyKazaHusl M1 BBIIOJHEHHS
naboparopHbix padot / Poc. I'oc. arpap. 3a04. yu-T; b, 2022. - 71 c.
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6.2 Ilepevyenb yueOHbIX U31aHUI, HEOOXOAUMBIX VISl OCBOCHUS JUCHUILINHbBI

[lewarnbie yueOHbIe M3MaHNs B OnOIHoTedHOM (oHIEe *

KomunuectBo
3K3EMILISPOB B
oudImoTeKe

Ne ABTOD, Ha3BaHUE, MECTO U3MAHMSI, H3AATECIBCTBO, IO U3JAHHUS, KOJHUYECTBO
/11 CTpaHuI]

OcHoBHas

Kysnenos, B.B.
®dwusnonorus pacreHuii : yueo.1is By3oB / B.B.Ky3nenos,I.A.JImutpuesa. - M. 11
: Berc.ik., 2005. - 736¢. - ISBN 5060047865: 441.79 : 441.79

®u3uojiorus pacteHuii : yueo.mist By3oB / mog pea.M.I1.Epmakosa. - 2-e

u3n. uenp. - M. : Akagemus, 2007. - 635c. : un. - ISBN 9785769536885 31

Kysnenos, B.B.
®dusunosnorus pactenwuii : yueo. ais By3oB / B.B. Ky3nernos, I A. Imutpuesa. - 25
M. : Beicr.omik.: A6puc, 2011. - 783c. : mi. - ISBN 978437200018

JlomomauTeIpHAS

HNBanosckni, JI.1.

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

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

I'osnoBKO, T.K.

Ou3HnoNorus pacTeHHH C OCHOBAaMH OMOXUMHHU M aHATOMHUH : yued. mocodue /
T.K. I'onmosko, I'.H. Tabanenkosa. - CeixtbiBkap : CJIU, 2018. - 114c. - ISBN
9785923909562

DJeKTpoHHbBIE YUeOHbIe U3IaHus B AJIEKTPOHHO-O0MOIMoTeyHbix cuctemax (ObC):

Ne ABTOp, Ha3BaHUE, MECTO U3AHMS, TOJ U3/IaHUs,

Ccpuika Ha yuebHOe m3nanue B ObC
/1 KOJIMYECTBO CTPAHUI]

OcHoBHAaA

Iutukosa, A.B. [ToneBoacTro : yueOHuk / A.B.
[IntukoBa. — Cankt-Ilerepbypr : Jlans, 2019. —
200 c. — ISBN 978-5-8114-3310-0. — TexkcrT : https://e.lanbook.com/book/111910
3JIEKTPOHHBIH // DIIeKTPOHHO-0MONNOTEeYHAs cCHCTEMa
«Jlampy : [caiit]. — URL:

Kymnukoga, E.I'. K 90 ®usnonorus u 6moxumust
pacreHuii: 1abopaTOpHbIid npakTukyMm / E.I'.
Kynuxosa, 10.B. Kopsarun, H.B. Kopsruna. — I1en-
3a: PUO Ilensenckoro 'AY, 2018. — 267 c. // -Tekcr | http://ebs.reazu.ru/index.php?a=node/3610
AJIEKTPOHHBIH// DIEKeTPOHHO — OMOIUOTEUHAS
cucrema «Agriliby: caiir.-banammxa, 2012.- URL: -
Pexxum moctyna : Ui 3aperucTpup. MoJib30BaTeNeH.
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JlomoHUTEIbHAS

Y4eOHO-MeTOIIecKoe nmocoowue K http://ebs.rgazu.ru/?q=node/4656
na00paTOPHONIPAKTUYECKUM  3aHATHSIM MO0  Kypcy
«®uznonorug U omoxumus pactenuit». byrpeit MB.
Honckoit 'AY. 2014. 96 c. [DnekTpoHHBIN pecypc]. —
Pexxum noctyna:

6.3 IlepeuyeHb 3JIEKTPOHHBIX 00Pa30BaTeJbHBIX PECYPCOB

Ne DJIeKTPOHHBII 00pa3oBaTeIbHBINA pecypc Hoctyn B JOP (cerh UHTEPHET, JOKATbHASA
n/n ceTh, ABTOPU30BAHHBIN/CBOOOAHBII J0CTYII
DONEeKTPOHHBIN HAYYHO-TIPOU3BOCTBEHHBIN JKypHAT http://ebs.rgazu.ru/?q=node/118

«ArpolxoUudpo». PT'YII «BHUN
Arposkounngpopm». Mocksa. Pesxum noctyna:

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

CoBpemennbie npogeccuoHaIbHbIe 0a3bl JAHHBIX, HH(POPMALMOHHbIE CIIPABOYHbIE
cucTeMbl, HUGPOBHIE YTeKTPOHHBIE OMOJIMOTEKH U Pyrue )J1eKTPOHHbIe 00pa3oBaTe/IbHbIE
pecypcsbl

1. JloroBop o mnoakmoueHun K HamuoHanbHOW 37I€KTpOHHOM OMOIMOTEKE U
NPEeOCTaBIEHUH JOCTYTa K 00bekTaM HannoHanbHOM 37€KTPOHHOM OMOIHOTEKH
Nel101/H2B/0502-11 ot 26.02.2020 5 neT ¢ mpoJjoHTanuen

2. Cornamenue o OecrmmaTHOM TecToBOM joctyne K Polpred.com. O630p CMU
27.04.2016 6eccpouHo

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

4. NudopmanmonHo-cnpasouHas cuctema «['apant» — URL: https://www.garant.ru/

NudopmannonHo-ciipaBoyHasi cucreMa JlunensuonHsld  jgoroBop Ne  261709/OI01-2 ot
25.06.2021
5. «Koncynperant [Tmoc». — URL: http://www.consultant.ru/ cBOGOIHBII HOCTYTT

6. DnekTpoHHO-OMOIMOTEeYHass cucteMa AgriLibhttp://ebs.rgunh.ru/ (cBUAETENHCTBO O
roCyJIapCTBEHHOM peructpanuu 6a3sl qanHbIX Ne2014620472 ot 21.03.2014).

Hoctyn K 3JIEKTPOHHOI UH(POPMALMOHHO-00Pa30BaTeJIbHOM cpene,
HH(OPMALMOHHO-TEIEKOMMYHUKAIMOHHOM ceTH «AHTepHeT»

l. Cucrema nucranmuonHoro oOyudenus Moodlewww.portfolio.rgunh.ru (cBo6omHO
pacnpocTpaHsieMoe)

2. IlpaBo wucnonb3oBanuss mporpamm it OBM  MirapolisHCM B cocrase
(byHKIIMOHAIBHBIX OJIOKOB U Motysiel: BupTyanbHas koMHaTa.

12


http://ebs.rgazu.ru/?q=biblio/author/5693
http://ebs.rgazu.ru/?q=biblio/author/5693
http://ebs.rgazu.ru/?q=node/4656
http://ebs.rgazu.ru/?q=node/4656
http://ebs.rgazu.ru/?q=node/4656
http://ebs.rgazu.ru/?q=node/4656
http://ebs.rgazu.ru/?q=node/4656
http://ebs.rgazu.ru/?q=node/4656
http://ebs.rgazu.ru/?q=node/4656
http://ebs.rgazu.ru/?q=node/4656
http://ebs.rgazu.ru/?q=node/4656
http://ebs.rgazu.ru/?q=node/4656
http://ebs.rgazu.ru/?q=node/4656
http://ebs.rgazu.ru/?q=node/4656
http://ebs.rgazu.ru/?q=node/4656
http://ebs.rgazu.ru/?q=node/118
http://ebs.rgazu.ru/?q=node/118
http://ebs.rgazu.ru/?q=node/118
http://ebs.rgazu.ru/?q=node/118
http://ebs.rgazu.ru/?q=node/118
http://ebs.rgazu.ru/?q=node/118
http://ebs.rgazu.ru/?q=node/118
http://ebs.rgazu.ru/?q=node/118
http://ebs.rgazu.ru/?q=node/118
http://ebs.rgazu.ru/?q=node/118
http://ebs.rgazu.ru/?q=node/118
http://ebs.rgazu.ru/?q=node/118
http://ebs.rgazu.ru/?q=node/118
https://www.garant.ru/
https://www.garant.ru/
http://www.consultant.ru/
http://www.consultant.ru/
http://ebs.rgunh.ru/
http://ebs.rgunh.ru/
http://ebs.rgunh.ru/
http://ebs.rgunh.ru/
http://ebs.rgunh.ru/
http://ebs.rgunh.ru/
http://ebs.rgunh.ru/
http://ebs.rgunh.ru/
http://ebs.rgunh.ru/
http://www.portfolio.rgunh.ru/
http://www.portfolio.rgunh.ru/

3. VHHOBanmoHHas cucTeMa TECTUPOBAHUS — MPOrpaMMHOE o0ecrieueHre Ha miaThopme
1C (Hdorosop Ne K/06/03 ot 13.06.2017). beccpounsrii.

4. OOpasoBaTeNbHBIN HHTEPHET — OpTaN Y HUBepcuTeTa BepHaackoro (CBUACTETBCTBO O
peructpanuu cpeacTBa MmaccoBbix nHGopManuu i1 Ne ®C77-51402 ot 19.10.2012).

JInueH3noHHOE U CBOOOIHO PacpoOCcTPaHsieMoe MPOrpaMMHoe obecrieyeHne

1. OpenOffice — CBOOOJHBI  MakeT O(HCHBIX NpUIOKEeHUH (CBOOOIHO
pacpocTpaHsieMoe)

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

3. DnekrponHO-OMOIMOTeUHass cucrtema Agrilibhttp://ebs.rgunh.ru/ (cBUAETENHCTBO O
rocyJapcTBeHHON peructpanuu 0a3pl gaHHBIX No2014620472 ot 21.03.2014) coOCTBEHHOCTH
YHUBEPCUTETA.

4. OdumumanpHas crpanuna @I'bOY BO MCX P® «Poccuiickuii rocynapcTBEHHBIN
YHUBEPCUTET HApOAHOT0 X03siicTBa uMeHu B.1. Bepuanckoro» https://vk.com/rgunh.ru

(cBOOOIHO pacmpocTpaHsIeMoe)

5. Hlopran ®I'BOY BO MCX P® «Poccuiickuii rocygapCTBEHHBIM YHHBEPCHUTET
HaponHoro xossiictea umenun B.M. Bepnaackoro» (cBoOOAHO  pacmpoCTpaHSIEeMOE)
https://zen.yandex.ru/id/5fd0b44cc8ed19418871dc31

6. AnTtHBHpycHOe mnporpammHoe obecneuenne Dr. WEB Desktop Security Suite

(CyOnuuensuonsbiii gorosop Nel3740 na nepenauyy HEUCKIIOYUTEIBHBIX IIpaB Ha MPOTPAMMBI
st OBM ot 01.07.2021).

6.5 IlepeyeHp y4eOHBIX ayAuTOpPHii, 000PYNOBAHMS M TEXHHYECKHX CPEACTB

o0yueHust
IpeanasHaueHue HanmeHoBaHue Kopmyca, Iepeyenn
noMeLeHust Ne nomenenus o0opynoBaHus (B T.4. BUPTYaJbHbIe AHAJIOTU) H
(aynuropun) (ayauTopuu) TeXHHYECKHMX CPeICTB 00y4YeHus™
Hnst 3ansTui YuebHoanMUHUCTPATUBHEIH Crieruann3upoBaHHAs MeOelb, Habop
JIEKLIMOHHOI'O THUIIA kopiyc Ne 329 JeMOHCTpallMOHHOTO  oOopyznoBanus.  IIpoexTop

mynstumenna Aser p 727111K, Dkpan crannoHapHbIN
DRAPER BARONET HW 10/120
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Hns zansTuii
CEMUHAPCKOro TUMa
(cemuHapsI,
MIPaKTHIECKHe
3aHITHA,

MIPAKTHKYMBI,
nmabopaTopHBIC
paboTHI,
KOJJIOKBUYMBI),
TPYIIOBBIX
KOHCYJIbTALIUH,
WHJIUBUYJIbHOU
paboTHI, IPOBEACHUS
TEKYIIET0 KOHTPOIIS
Y IPOMEKYTOYHOU

Y4eOHOaIMUHHUCTPATHBHBIMH
KOpITyC
Ne 311

CrienmanusupoBanHas meOenb, mukpockon MOTI(
DM
111, muxpockon «buomam», Tepmocratr TCO1/80
CI1Y, aBroknaB BK-30, anextpruyeckas niauta - 3BU-
412.
XonoaunsHUK «CapaToBy» I XpaHSHUS
MUTATEIBHBIX CPEJl U XUMUYECKUX MPETapaToB.

MukpocKonuyecKkue mpenaparsl 1o TeMaM 3aHsTHi,
XUMHYECKas Mocy1a

aTTecTaluu
Hns YuebHoanMuHHuCTpaTHBHBIH YnTanbHelii 3a1. [lepconansable KOMIbIOTEPHI 11 mIT.
CaMOCTOSITEIbHOU KOpITyC. Brixon B HHTEPHET, JOCTYII B
paboTHI 3JIEKTPOHHYIO HHPOPMAITMOHHO-
00pa3oBaTeIbHYy IO Cpeldy yHUBEpCHUTETa
YyeOHonmaboparopuerii | Cienuanu3upoBaHHass ~ MeOenb,  MEpCOHAIBHBIC

kopryc. Ka6. 320.

koMnbioTepbl 11 mT. BeIXOA B MHTEpHET, JOCTYI B
3JICKTPOHHYIO HH(POPMAIIMOHHO-00Pa30BaTEIbHYIO

Cpedy YHUBEpPCHUTETa

Y4eOHOa IMUHUCTPATHBHBIH
KOPITyC.

Kab6. 105. YueOnas
ayTUTOPHUS JIISI
y4eOHBIX 3aHSTHIA
00yJaroImxcs u3
YyHCIIa MHBAJIUIOB U JIULL C
OB3.

Crienmanu3upoBaHHAS Me0els, Habop
JIEMOHCTPALHOHHOTO 000pyIOBaHHSI.
ABTOMAaTH3MpOBaHHOE  pabodyee  MecTo I
WHBAJINI0B-KOJISICOUHHKOB c KOPPEKIIMOHHON
TEXHUKONH W MHIyKIUOHHOU cuctemon DnCuc 290;
ABTOMaTH3MpOBaHHOe  pabodyee  MeCTO Ui

CIa0OBUAAIIMX W HE3PSYUX MOJb30BaTeNel  co
CTalMoOHapHbIM BHUAeoyBeanuutenem OnaCuc 29 ON;
ABTOMaTH3MpOBaHHOE  pabodyee  MecTO I
CIIa0OBUAAIIMX M HE3PSYMX TMoJb3oBaTeNell ¢
nopraTuBHbIM BuaeoysenuuuteseM O1Cuc 207 CF;
ABTOMaTH3MpPOBaHHOE  pabodyee  MecTo I
CIa0OBWIAIIMX ¥  HE3PSIYMX TOJb3oBaTellell ¢
yutaromei Mammuaoil 31Cuc 207 CN; AnmapaTHbIi
KOMIUIEKC ¢ (yHKIMEH BHACOYBEIMUYEHHUS M UTCHUS
Uil CIa0OBUISIIMX W HE3PAYMX MOJIb30BaTelNeil
91Cuc 207 OS.
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OEJIEPAJIBHOE I'OCYJAPCTBEHHOE BIOJ/DKETHOE OBPA30BATEJIBHOE YUPEXJIEHWE BBICHIEI'O OBPA3OBAHUA
MUHUCTEPCTBA CEJIbCKOI'O XO3CTBA POCCUIMCKOM ®EJEPALINA

«POCCHVMICKMM TOCYIAPCTBEHHBII YHUBEPCUTET HAPOJHOI'O X035V CTBA
UMEHH B.1A. BEPHAJICKOI' O»
(YuuBepcurter BepHajackoro)

DoH/I OLIECHOYHBIX CPEACTB IJIl IPOBEIeHHUS TEKYLIEro KOHTPOJI U
MPOMEKYTOYHOM aTTeCTANMU 00y4AKIIMXCH M0 JUCHUILINHe Pu3noJiorus
pacTeHui

Hanpasnenue noaroroku 06.03.01 -buosiorus
Hamnpasnennocts (poduiis) nporpamMmMel buoskosorus
KBanudukanus — 6akanaBp

®dopma oOydeHUs OUHAS

banammxa 2026 r.
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1.0nucanue nmoka3arejied u KPHUTEPHUEB OLICHUBAHUA IVIAHUPYEMBIX PE3yJabTaToOB Oﬁy‘IeHI/lH mo y‘lEﬁHOﬁ ANCIHUIIJINHE

Koa ¥ HauMeHOBAHUHM KOMIETEHIMH

YpoBeHb ocBoeHust

IInanupyemMsble pe3yJbTaThl 00yYeHHs

HaunmeHoBaHME OLIEHOYHOTO
cpencTBa

OIIK-1 CnocobeH pemars THIIOBBIC
3a/1a4u

poeCCUOHANBHOM NIEATEIbHOCTH HU
OCHOB 3HAHUW OCHOBHBIX 3aKOHOC
MaTeMaTHYECKUX ECTECTBEHHBIX Hay
MIPUMEHEHUEM
HHPOPMAITNOHHOKOMMYHHUKAITHOHHBIX
TEXHOJIOTUH

Ioporoswrit
(YAOBJIETBOPUTEIBHO)

3HaeT: OCHOBHBIC 3aKOHEI MareéMaTU4YCeCKUX, CCTCCTBCHHOHAYYHBIX H

o01IenpoeCCUOHATBHBIX JUCIUILUINH, HEOOXOAUMBIX IS PEIICHUS THIIOBBIX
3amad B 00JIaCTH B O0JIACTH arpOHOMHH

YMmeer: T[pUMEHATh 3HAHUS OCHOBHBIX 3aKOHOB MaTE€MaTUYeCKUX W
€CTEeCTBCHHBIX HAyK JJIS pEIICHHs CTAHIAPTHHIX 3a7ad B 00JIACTH arpOHOMUHU
Buaneer: nH(OOpMAIOHHO-KOMMYHHKAIIMOHHBIMUA TEXHOJIOTHSAMHU B PCIICHUU

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

IpoaBuHyTHIH
(xopouo)

TBeleo 3HA€T: OCHOBHBLIC 3aKOHBI MaTCMATUYCCKUX, CCTCCTBCHHOHAYYHBIX U
o0menpohecCHOHANBHBIX JUCLUIUIMH, HEOOXOUMBIX JJIS PEIICHHUS THUIIOBBIX
3a/1a4 B 00JIaCTH B 00JIaCTH arpOHOMMHU

YBepeHHO yMeeT: NMPUMCHATH 3HAHUS OCHOBHBIX 3aKOHOB MaTeMaTHYECKUX U
C€CTCCTBCHHBIXHAYK JJIA pCIICHUA CTAHJAPTHBIX 3a/1a4 B obnactu arpoHOMHUHA
YBepeHHo BaageeT: HHHOPMALMOHHO-KOMMYHHUKAITHOHHBIMU TEXHOJIOTHSAMH B
pELICHUH THIIOBBIX 3a]a4 B 00JaCTH B 00JACTH arpOHOMUH

Boicoknii
(OTIMYHO)

CdopmupoBaBmieecss cHUCTeMAaTHYeCKHe 3HAHHWS: OCHOBHBIC 3aKOHBI
MaTEeMaTHYECKNX,  CCTECTBCHHOHAYYHBIX W OOMIENpoeCCHOHATBHBIX
JUCIHTUTAH, HEOOXOAUMBIX JUTS PEIICHUS THITOBBIX 33]1a4 B arPOHOMUH
CdopmupoBaBiieecss cUCTeMaTHYeCKOoe YMeHHMe: MPUMEHATb 3HAHUS
OCHOBHBIX 3aKOHOB MaTeMAaTHYECKUX W €CTECTBEHHBIX HAyK JUIS PEIICHHS
CTaHJAPTHBIX 33Jad B 00JIACTH arpOHOMUH

CdopmupoBaBiieecss cucTeMaTHYecKkoe BJageHHe: HHPOPMAINOHHO-
KOMMYHHKAITAOHHBIMH TEXHOJIOTHUSMHU B PEIICHUW THUTIOBBIX 3a1a4 B 00JaCTH B

arpoHOMUU

IpakTHYEeCKoe 3aJanue, pedepar,
UTOTOBOE TECTUPOBAHUE
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OIIK-4 Cnoco0eH peann30BHIBATH
COBPEMEHHBIC TEXHOJIOTHUH
00OCHOBBIBATh HX IIPHMECHEHHUE B
npo¢ecCHOHANIBHON e TeIbHOCTH

3HaeT: cIpaBOYHBIE MaTepHaibl Uil Pa3pabOTKH 3JIEMEHTOB TEXHOJIOTHH
BO3JICJIBIBAHHS CEIbCKOXO3SHCTBCHHBIX KYJIbTYyp YMeeT: JJIEMEHTHI CHCTEMBI
3eMJIeeNUs U TEXHOJIOT U

BO3/ETIBIBAHUS CENbCKOX03HCTBEHHBIX KYIbTYpP IPUMEHHUTENBHO K IOYBEHHO-

IpaKTHYecKoe 3a1anue, pedepar,
UTOT'OBOE TECTHPOBAHHE

IToporossrii o

KIIMMaTHIEeCKUM YCIIOBUSIM c y4eToM arpoijaHauadTHOH
(Y10BJIETBOPHTEIHHO)
XapaKTEePUCTUKHU TEPPUTOPUU
Biiageer: MOYBCHHBIMH M arpOXMMHUYECKUMH HCCICAOBAHMSIMHM, ITPOTHO3AMH
pasBuTHs BpenuTeneil u Oone3Hed Uil O0OOCHOBaHWS HMX IPHMEHECHUS B
npodeccHOHANBHOM NeATeTbHOCTH
IIpoaBuHyTHIH TBepao 3HaeT: CIpaBOYHBIE MaTEPHAIIBI AT Pa3pabOTKH HIEMEHTOB
TEXHOJIOTUH
(xopouo) BO3/ETIBIBAHHS CEIbCKOXO3AHCTBEHHBIX KYIbTYP

TBepo ymeeT: 3JIEMEHTBH CHCTEMBI 3eMJICHICTIHS M TEXHOJOTHU BO3CIBIBAHUS
CEIIbCKOXO3SIMCTBEHHBIX KyJIbTYP IPHMEHUTEIBHO K IOUYBCHHO- KIIUMAaTHICCKHM
[YCIIOBHSIM C YYETOM arposiaHAadTHOH XapaKTepUCTUKH

TepPUTOPUH

'YBepeHHO BJIajieeT: TOYBCHHBIMH M arpOXMMHYECKHMH HCCIIeIOBAHUSIMHU,
MPOTHO3aMHM Pa3BUTHS BpeauTeIei 1 O0e3Hel 11 000CHOBaHMS UX IPUMEHEHUS
B IpodheCCHOHATBHON esITeIbHOCTH

Bbicokuii (0TIM4HO)

CdopmupoBaBpuieecsi cucTeMaTHYeCKHe 3HAHUS: CIIPABOYHbBIC MATEPHAIbI IS
pa3pabOTKM IEMEHTOB TEXHOJOTHH BO3/AEIBIBAHUS CEIILCKOXO03SHCTBEHHBIX
KYJIBTYD

CdopmupoBaBmnecsi CHCTeMATHYECKHe 3HAHHMSA: DJIEMEHTBl CUCTEMBI
3eMJIEEeNUs U TEXHOJIOTUH BO3IEIBIBAHHS CEIbCKOXO3SMCTBEHHBIX KYJIBTYD
MPUMEHUTEIIBHO K IOYBCHHO- KIIMMAaTHYCCKUM YCII0BUAM C yueToM
arponaHamadTHON XapaKTePUCTHKI

TePPUTOPUHU

CdopmupoBaBmeecs  cHCTeMATHYeCKOe  BJaJeHHe: IOYBEHHBIMH U
ArpOXMMHMYECKMMU HUCCIEA0BAaHUAMHU, IPOTHO3aMHU pAa3BUTUS BpeauTenedl Hu

0oIe3He JJIA 000CHOBaHHS HX IMPUMCHCHUS B HpO(I)CCCHOHaﬂLHOﬁ JACATCIbHOCTHU
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2. Onucanue mMKaJ OLeHUBAHUA

2.1 Illkana ouenuganusn nHa ymane meKyuie2co KOHmMpOo.Jis

(DOPMa TCKYIIETO0 KOHTPOJIA

OTCyTCTBHE YCBOCHHUS (HIKE
IOpPOroBoro)”

IToporosslif (y10BIETBOPUTENBHO)

[TponBuHYTHIN (XOpOILIO)

Beicokuit (0TIHYHO)

Brinmonnenue
MPAaKTUYECKOTO 3aJaHus

HC BBITIOJTHCHA WUJIM BCC 3alaHUsA PCIICHBI
HCMIPaBUJIBHO

Pemeno 6onee 50% 3amanus, HO MEHEe

70%

Pemeno 6onee 70% 3amaHus, HO

€CTh OIINOKH

BCE 3aJIaHUsI PEIICHBI Oe3
onudoK

Pedepar

Pedepar He moaroToBieH

oopmIIeH HE IO TIpaBHIIaM, CTY/ICHT B

MaTepHan HCE CUCTCMATHU3HUPOBAH,

HEM HE OPUECHTUPYETCS

CtymeHT oOpHeHTHpyeTcs
cozepkaHuu pedepata, HO

3aTpyHSAETCA BECTH IUCKYCCHUIO Ha

BBIOPAaHHYIO TEMY

B

CTy[eHT IeMOHCTPHUPYET
riyOOKMe 3HaHMS BOIpoca
pedepata, oTBeYaeT Ha
JOTIOJITHUTCIIbHBIC BOIIPOCHI

* CTyIeHThl, IOKA3aBIINE yPOBEHb YCBOEHHs HIKE TIOPOrOBOT0, HE JIOMYCKAKOTCS K MPOMEKYTOUHON aTTECTAIUHM 110 JUCIMILIUHE.

2.2 lHlxana ouenHueanus Ha ImMane NPOMENCymouHOU ammecmayuu (3auem u IK3AMeH 6 eude UMmo206020 mecma,

Kypcoeasa paboma)
®opmMa NpPOMeKYTOUHOM OtcyTcTBHE yCBOCHHUS (HHKE . . .
ATTeCTAIHH T0pPOroBoro) IHoporoswlii (y10B/J1€TBOPUTEIBHO) [poaBuHyTHIii (XOpOLI0) Bbicokuii (0TIM4HO)

BrImorHeHUEe HTOTOBBIX
TecToB (He MeHee 15
BOIIPOCOB Ha BapHaHT)

Memnee 51%

51-79%

80-90%

91% u Oonee
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3. TunoBbie KOHTPOJIbHbIE 321aHUS UJIM HHbIE MATEePHAJIbl, He00X0IUMbIe
NJI51 OLEHKM 3HAHUI, YMeHM i, HABBIKOB H (MJIH) ONBITA AeATeJIbHOCTH,
XapakTepu3yoIuX 3Tanbl (POPMUPOBAHNS KOMIIETEHIUIl B MpoLecce
OCBOEHUsI 00pa3oBaTeIbHOH MPOrpaMMbl

®OHA ONEHOYHBLIX CPEACTB IJIs1 TEKYIIEI'O KOHTPOJIA
Paznen 1. ®u3u0JI0rust pacTUTEIbHOI KJIeTKH. OCHOBHBIE MPOLECCHI KU3HETESITEILHOCTH

HpnMepu 3aa4 JJId BBINIOJTHCHUA HA MIPAKTHYCCKHUX 3AHATUAX

1. Habmronenne rma3mMosn3a v JeTia3MoIIn3a.

2. OmpenieneHne OCMOTHYECKOTO JaBJICHHUS KJIETOYHOTO COKa METOJIOM TUIa3MOJIH3a.

3. OnpezeneHne NPOHULIAEMOCTH >KMBOW U MEPTBOM MPOTOILIA3MBI.

4. OnpeneneHue cOCyIel CUIBI PACTUTEIHLHON TKaHH.

5. [lomydeHnne mOMYNIPOHUIIAEMON TEPETIOHKM W HaOmromeHue sHaocMmoca. 6. OmnpeneneHue
KU3HECTIOCOOHOCTH CEMSIH 0 OKPaIINBaHUIO [IUTOILIa3MBbI.

KOMILJIEKT IPUMEPHBIX TEM
pedeparoB no AucuuInHe OU3M0JIOTHS PACTEHHH /151 TEKYIIEr0 KOHTPOJIS.

1. OcoOeHHOCTH CTPOCHHSI PACTUTENBHOW KIETKH, €¢ CTPYKTYPHBIC JIEMEHTHI: KICTOYHAs
00o0JI04Ka, AP0, MUTOXOHAPHUHU, PUOOCOMBI, TIEPOKCUCOMBI, TIIHOKcHCcOMBI, DIIP, anmapat I'onbmkwy,
BaKyOIlb.

2.  MeMOpaHHBII IPUHIIAIT OPraHU3alUi TOBEPXHOCTH MPOTOILTA3MBI U OPraHOUIOB KIIETKH.

3. Crpoenune nyHkuu ONOJIOTHYECKUX MEMOpaH.

4. TIlnacTunael pacTUTENBHOM KJIETKH: TUIBI, JIOKAJIM3alMs B TKAHAX U OpraHax pacTeHHil,
(GYHKIINY, B3aUMOITPEBPALICHUSI.

5. CrpykrypHas opranu3anus QOTOCHHTETHYECKOTO armapara.

6. CrpoeHue JyucTa Kak opraHa (GOTOCHHTE3a. XJIOPOIUIACTBI: XMMHUYECKHH COCTaB,
CTpOCHUE, OHTOT'CHE3, PYHKIIHIH.

Pa3nea 2. ®orocunres. /Ibixanne pacreHuit

le/IMepLI 3a1a4 JJI BBINNOJIHCHUA HA MNPAKTUHYCCKUX 3aHATUAX

1. IlomydeHue BBITSKKH TIMTMEHTOB JIUCTA.

2. Pa3nenenne mUrMeHTOB JIMCTa METOJOM OyMa)KHOH XpomaTorpaduu.

3. Paznenenne nurmeHToB no Kpaycy.

4. JleficTBHE IICJIOUN HA XJIOPODUILI.

5. leficTBre KUcnoThI Ha XJ0podui. CleKTPOCKOMUUYECKOe HCCIE0BAaHHUE JIUCTA.
6. diyopecueHus xjaopoduuia.

7. OnpeneneHre MHTEHCUBHOCTH JIBIXaHUS CYXUX U MPOPOCIIUX CEMSH.
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8. O0HapyxeHue TepOKCHIa3bkl B coke KiIyOHS Kaprodenms. 9. OOHapykeHHE KaTamasbl B
pacTUTENBHBIX OOBEKTaX.

KOMIIVIEKT IPUMEPHBIX TEM
pedepaToB o gucuuIIMHe DU3MOIOTHA PACTEHUH I TEKYLIEr0 KOHTPOJIA.

1. Ucropus pazputus yueHust o gorocuHTede. Macmrabsl U 3HaueHHe (OTOCHMHTE3A IS
ouocgepsl.
2. [MurMeHTHBIE CUCTEMBI (POTOCUHTETHUYECKHX OPTraHU3MOB. XJIOPO(HIUIBI, KAPOTHHOUIEI,

(UKOOUIMHBI: CTPOEHWE, CHEKTPaJbHBbIE CBOWCTBA, (HYHKIUH. DIEKTPOHHO-BO3OYKIEHHOE COCTOSIHHE
MUTMEHTOB.

3. e murmentusie cuctembl (PC 1 mw ®C II). CocraB, ¢yHKIHMH, JOKAITHU3AIHS.
®doTocuHTETUYECKAs EAMHULIA. PEakITMOHHBINA LIEHTP.
4. OTII dboTocuHTE3a: MUKITUICCKAN W HEIMKIMICCKUI TPAHCIIOPT AJICKTPOHOB (CBETOBAs
¢daza porocuuTE3a).
5.@otodochopunnpoBanue: HUKINYECKOE U HEUHUKINYECKOE. XeMHnocMoTHIecKast
TEOPUAIHEPreTUYECKOTO CONpsHKeHNs MuTuena.
6. TemHoBas ctaaus GOTOCHHTE3a: XUMI3M peakuunii rukiia KaasBuHa.
7. Xummsm peakiuii accummwisinuu C4-pacrenuid. [ukn Xoatua, Cmaka. CAM-
METa0OoIN3M.
8. CyrouHsle W ce30HHBIE wu3MeHeHHs (oTocuHTe3a. DOTOCHHTE3, POCT U
HPOLYKTUBHOCTb PACTEHUIL.
9. Oxonorus GpoTocuHTE3a: BIUSHIE OCHOBHBIX (DAKTOPOB Cpebl HA MHTEHCUBHOCTD
Y HaIpaBJIEHHOCTH (DOTOCHUHTE3A
10. JpIxaHue 1 ero poJib B )KU3HEIEATEIbHOCTH pacTeHU. VIcTopus pa3BUTHA YUSHUS
0 JIbIXaHWM: HaYaJbHBIN 3Tal, pa0doTel baxa, [lannaauna, Bunanna, BapOypra, Keiinuna.
11. AHaspobHas (haza apIxaHus (TIUKOIU3): 3TABI U DHEPTeTHIECKUN BBIXO/I.
12. Anpobnas daza neixanus. [ukn KpeGca, s3HepreTuieckuii BEIXOI.
13. OTL gpixanus pacTeHuH, ee ocodeHHoctu. OkucnurensHoe pocdopunrpoBaHue:

MEXaHU3MBI ¥ SHepreTryeckas 3pPeKTHBHOCTS.
14. OKoJNOTHS JbIXaHus (BIUSHUE BHEIIHWX W BHYTPEHHUX (PaKTOPOB); M3MEHEHHE
WHTCHCUBHOCTH JIBIXaHWS B OHTOTCHE3¢

Pa3nea 3. Bognblii 00Men pactennii. MuHepaibHOe MUTAHUE PACTCHUI

le/IMepLI 3a1a4 JJI BBINIOJIHCHUSA HA MPAKTUYCCKUX 3aHATUAX

1. Onpe)leneHHe WHTCHCUBHOCTHU TpaHCIIUpalu BECOBBIM MCTOIOM.

N

. OnpeneneHI/Ie CTCIICHU PACKPBITUA YCTBHUIL HA (l)I/IKCI/IpOBaHHOM OIUJACPMHUCE.

W

. CpaBHEHHEe HMHTEHCHBHOCTH TPAHCIUPALWN BEpXHEH M HIDKHEH CTOPOH JIMCTAa C ITOMOIIBIO
XJIOPKOOATLTOBOM OyMarw.

. BiiusiHue BHEIIHUX YCIIOBHIA HAa TIPOLIECC Ty TTALMH.

. Onpenenenrie COCTOSHUSI YCTHUIT METOI0M HHPHIHTPAITUH.

. BiinsiHMe MCKITIOYEHNSI OTACIBHBIX 3JIEMEHTOB U3 MUTATEIBHOW CMECH Ha POCT PaCTCHUH.

~N N L B~

. du3noNoruyecKue KUcible M ILiesouHble cod. 8. OmnpelesieHue COJEpXKAaHUS HUTPATOB B
PacCTeHHMH U Pa3INYHBIX €T0 OpraHax.
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KOMIIJVIEKT IPUMEPHBIX TEM
pedepaToB no gucuuIIMHe OU3MOIOTHA PACTEHUH I TEKYLIEro KOHTPOJI.

1. [loctynenue BoAbl B paCTUTENbHYIO KIETKY. OCMOTHYECKOE NaBJICHUE U €r0 3HAYECHHUE B
HOTJIOIIEHUHU BOABI KJIETKOH.

2. TepMoauHaMUUecKre TOKa3aTeld BOJHOTO PEXUMa PACTEHUH: BOJHBIA MOTEHIMAT U
cocymast Cuiia KIeTKH.

3. CocTosiHME BOZABI B pacTBOpax. BiammopeilicTBue BOABI M OHOMOIUMEPOB (OEIKOB),
runparanus. Dopma Boabl B KJIETKE - CBOOOHAS U CBA3aHHAs BOJA, UX (PU3MOIOTHYECKAs POIb.

4. KopHueBast cucrema Kak oprad moryiomeHus BoAbsl. CoOCTOSHHE BOIBI B TOYBE.
[TocTynienue u nepeaBUKEHHE B KOPHE: MYTH U MEXaHU3MBI.

5. KopueBoe nasnenue. "[Inay" u ryrraums pacteHuid. [IyTn u MexaHU3MBI NEepeaBHKCHUS
BOJIBI 110 PACTEHHIO.

6. TpaHcnupanusi, ee 3HauCHHE; JINCT KaK OpraH TpaHcupauuu. Buasl Tpancnupanuu, ee
nokasatenu. CyTOYHBIN X0 TPaHCIUPALIUY, BIUSHUE BHEITHUX YCIOBUM.

7. VYerpuuHas TpaHcnupauus. Peryisnys yCTbUYHbBIX JIBUKEHUM.

8. Oco0eHHOCTH  BOAHOTO obmeHa y pacTeHuit Pa3TMYHBIX

9KOJIOTMYECKHUX TPYII.
DU3HOIOrNYECKUE OCHOBBL OPOIIAEMOI0 3eMJIIEIENNU.

0. Hcropust pa3BUTHS YYEHUSI O MUHEPATIbHOM IIUTAHUU PACTEHUM.
10. Makpoanements - K, Ca, Mg,S, P, ux ¢usnonoruueckas poJb.
11. DU3HOI0rNYECKas poJIb a30TA B )KU3HU pacTeHU. ICTOUHUKY a30THOIO TUTAHUS BBICIINX

pactenuil. ukcanus MOJEKYISIPHOIO a30Ta.

12. MHUKpPO3JIEMEHTHI B )KU3HU PACTCHHUH.

13. MexaHH3M MTOCTYIUIEHUS! HOHOB B KJIETKY. Ponb kiterouHoi o0omoukn. Tpancnopt noOHOB
yepe3 MeMOpaHbl: TaCCUBHBIN U aKTHBHBIM.

14. OKOJNOrusl MHHEPAIbHOTO MUTAHUS: BIMSHUE BHEIIHUX W BHYTPEHHHUX (DaKTOpOB.
Du3noNIOrnYecKue OCHOBBI MPUMEHEHUs! yaoOpeHuid. PocT u pasBuTue pacTeHuil. DTambl OHTOreHe3a
BBICUIMXPACTEHUI: SMOPHOHAIBHBIN, IOBEHUIbHBIN, pA3MHOKEHHUE, CTAPOCTh U OTMHUPAHHUE.

15. ®Das3bl pocTa pacTUTENBHON KIIETKU: JeJICHHE, pacTsvkeHue, nuddepenunponka. CtapeHue
Y CMEpTh KIIETKH.

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

HpHMepLI 3aaa4 AJd BbINMOJHCHHUSA HA NPAKTUYCCKUX 3aHATUAX

1. CpoiicTBa MOHOCaXapHUIOB, THCAXAPHUIOB U TIOJUCAXapUIOB (TITFOKO3HI, Caxapo3bl, Kpaxmaa).
2. JIummael ¥ BX CBOMCTBA.

3. PacTutensHble OEIKM M X CBOICTBA.

4. ®epMeHTaTUBHBIN THAPOJIN3 KpaxMada.

5. ®epMEHTaTUBHBIM THAPOIIN3 CaAXapPO3Bbl.

6. Onpenenenne akTUBHOCTH Jinnassl. 7. Kimaccuduxanus GpepmMeHToB.

KOMIIJVIEKT IPUMEPHBIX TEM
pedepatoB o AucuMILIMHe PU3MOIOTHS PACTEHUH ISl TEKYLIEro KOHTPOJIs.
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1. BrnusiHue BHEMIHUX yCIOBUHM Ha pOCT pacTeHuid. [leproguaHoCcTh pocTa, TUIIBI TOKOSI.

2. PocroBbie MBIKEHUS: TEOTPOIH3M, (POTOTPOITH3M, XEMOTPOITH3M.

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

4. Ayxkcunabl. CTpoeHue, comep)kaHue, CHHTE3, pPACIpeleleHne B pPa3IMYHBIX YacTIX
pacrennii. OxumcnuTenbHBIM pacnan. l[lonsgpreii  TpancmopT. dusmomormyeckas akTUBHOCTh U
MEXaHM3Mbl JeHCTBHs. SIBIEHHWE amWKaabHOTO JOMHHHpOBaHUS. [IpakTHUeckoe WCIONIb30BaHKE
AyKCUHOB B OMOTEXHOJIOTUU U PACTCHUECBO/ICTRBE.

5. I'n66epenmmnnl. OTkpeiTHE, cTpoeHne. CopepaHWe, TPAHCIOPT W pacHpeie/icHHE B
Pa3MMYHBIX YacTAX W OpraHax pacteHuil. dusnomornyeckass aKTUBHOCTh W MEXAHHU3MBI JEHCTBHSL.
IIpakTHyeckoe NpruMeHEHHE.

6. Hurokunaunsl. [Ipupoansie u cunTeTnueckre. OTKPBITHE, CTPOCHUE, COJIEPIKAHUE, MECTa
CHHTE3a, TPAHCIOPTa M paclpeleieHne B pacTeHusx. Puinonornyeckas akKTUBHOCTh M MEXaHHU3MBI
JeictBus. BzaumonencTaue ¢ ApyruMy rOpPMOHAMU.

7. OUTOropMOHBI - HHTHOUTOPHI pocTa: abciu3oBas Kuciora u 3TwieH. CTpoeHue, MecTa
CUHTE3a, COJACP)KAHUE U DPACIPENEICHUE B pacTeHUsX. DU3MOIOrHYecKass akTUBHOCTh U MEXaHU3MBbI
JICUCTBUSL.

KOMIUVIEKT TECTOB aj1s1 npoMe:KyTO4YHOM aTTecTanuy (3K3aMeH) 1o
JTUCIHHUIIINHE

Ha tpeThem Kypce 3K3aMeH MPOBOAUTCS B BUJIE HTOIOBOT'O TecTa. 1 BBIMOIHEHHS TECTa
OTBOAUTCS 45 MUHYT.

HpnMeprle 3aJJaHUs UTOTrOBOIO TECTA

1. Kaxue enympukiemounsie CmpyKmypusl umerom Hememopannoe cmpoenue?
1) MUTOXOHAPUHU
2) XJIOPOTLIACTHI
3) nefikomnactsl 4) pubOCOMBI
2. bonee cunvublil na1a3moau3 dyoem HadaI00amovCsa y mKAHU, HOZPYHCEHHOTL 6
1) 1 M pactBop caxapo3bl
2) 1 M pacTBOp TIIOKO3bI
3) 1 M pacTBOp XJ0pHIa HATPHUSL
4) OyaeT OAMHAKOBBIM BO BCEX PAcTBOpax
3. Kak nazvieaemcsa nosaeienue y HEKOMOPvIX pacmenuii nepeo 00xcoem Kaneiex 600vl Ha
KOHUUKAX TUCmbes?
1) KyTUKyJIIpHAS! TPAaHCITUPALHS
2) nepuaepmaibHas TpaHCIIMPALUs
3) COKOBBIICTICHHE
4) rytramus
4. Kak ucnonv3yemcsa 601buias 4acms 600bl 60CX00AU{€20 MOKa no Kcuieme?
1) Ha MeTabOTMIECKUE PEAKITIH
2) Ha TpaHCIHPALIUIO
3) Ha oAzep KaHue TYPrOPHOTO JaBJICHIHS KIETOK
4) nns 1OCTaBKU OPraHUYECKUX COSIUHEHHUH TKAHIM KOPHS
5. Ilouemy smopyro cmaouio pomocunmesa Ha36a1u MEMHOBOU?
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1) MpoXOoAaUT TOIBKO B TEMHOTE
2) Haubosiee akTUBHA B TEMHOTE
3) HE 3aBUCHUT OT CBETa
4) 3aBUCHUT OT TEMHOTBI
6. Cunmes opzanuuecKux coeOUHeHUll U3 HEOP2AHUYECKUX C UCHOTb306AHUEM CEEM OGO
IHEPIUU HA3bIEACHICA
1) porocurTE30M
2) TTIIMKONNU30M
3) nmpIxaHueM
4) rerepotpodHoii accumuisinuel 7. Kaxue uepmut oOvixanusn u gpomocunmesa agnawomcs oouumu?
1) oOpazoBaHue YIIEKUCIOTO ra3a
2) cuare3 ATD
3) He0OXOJMMOCTh COJTHEYHOTO CBETA
4) motpebiieHre Kuciopoaa
8. Umo 6 bonvuieil cmenenu enusaem Ha UHMEHCUGHOCMY ObIXAHUA pacmenua?
1) atmochepHOE naBneHe
2) UHTEHCUBHOCTH OCBEILEHUS
3) Temmeparypa Bo3ayxa
4) oTHOCHUTENbHAS BIAXKHOCTh BO3/1yXa
9. Cocywyas cuna Knemku npu nOJIHOM HACOIU{CHUU 80001l PAGHA
1) TypropHOMY JaBICHUIO
2) OCMOTHYECKOMY JaBIIEHUIO
3) "y
4) cymMMe OCMOTHYECKOT0 ¥ TyprOpHOTO JaBJIeHUI
10. Yem obvacnaemcsa 3a6a0anue TUCMbEE 8 HCAPKULL OeHb RPU 0OCIM A OYHOM
Koiuuecmeeenazu 6 nouge?
1) HeTOCTaTKOM HOHOB KaJIUS B PACTEHHAX
2) TepMHUYECKOH KOaryJisiueil 0eJIKOB B KIETKaX pacTeHUH
3) npeobnasaHreM TpaHCIIMPALMH HaJl TOCTYIUICHUEM BOZBI U3 ITOYBBI
4) HaKOIJICHWEM TEPBUYHBIX MPOAYKTOB (POTOCHHTE3A
11. ITouemy ouccumunayuio Hazplearom IHepzemuieckum npoyeccom?
1) B mpouiecce AUCCUMUIISIIMY [TOTIIOIIAETCS SHEPTHsI
2) BBIIENSACTCS SHEPrHs
3) CUHTE3UPYIOTCS OPTaHUYECKHE BEIIECTBA
4) npouecchl AUCCUMUISILIUYI TPOUCXOIAT TOJIBKO B MUTOXOHAPHSIX
12. Ykasicume npasunvHoe ypasHeHue Xumuzma ObIXaHus
1) CeH 1206 + 60, — 6CO, + 6H,O
2) C¢H1206 — 2CH;CHOHCOOH
3) C¢H1206 — 2CO; + 2CH;CH,OH
4) CeH1,06— CH3CH,CH,COOH + 2CO, + 2H,0
13. Knemounoe cmpoenue énepevie Had1i00an y pacmenui:
1) P.I'yk;
2) H.I'pro;
3) P.bpoys;
4) SA.Ilypxune.
14. Komnonenmul Knemku 0003Hauarom oouium NOHAMUEM:
1) nuTomIasMa;
2) nmpoToriazma; 3) mpoToIIacT;
4) mousTHeM 2 uu 3.
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15. I1oosusicnocms npomoniasmsl 00yc1061eHa UIMEHUUBOCHbIO c60licme: 1)
JUTIH]IOB;
2) OeIKOoB;
3) dbocdaruos;
4) murtonaoB 1 pochaTumos.
16. Pacmumenvnsle KiemKu coeOuHeHbl MeHcoy cooii:
1) MeXKIETHUKaMU;
2) 0COOBIM MEKKIIETOYHBIM BEIIECTBOM, HAXOAIUMCS MEXAY 000JI0YKaMHU COCETHUX KIIETOK;
3) BBIpOCTaMU LIUTOILIA3MBI;
4) MEXKJIETOYHBIM BEIIECTBOM M MEKKIJIETHHKAMH.
17. Knemounoe cmpoenue opzanu3mos c6u0emenbcmeyem o:
1) cxomcTBE KUBOH M HEXKMBOU MaTEPHH;
2) IpUHIXNNATILHOM OTIUYNHU PACTEHHI OT KUBOTHBIX;
3) emMHCTBE OPTaHUICCKOTO MHPA;
4) HEKOTOPOM OTJIMYUU TPOKAPUOTHOM KIETKHM OT dykapuoTHoil. 18. Ilponuuyaemocms memopan
npomonaImMbl 06ecne usarom UOHbL:
1) Ca’;
2) Na“, K", CI;
3) Zn*;
4) Mg**; 5) Cu?".
19. B kakux u3 HA36AHHBIX OP2AHOUOO0E PACUMETbHON KIIeMKU HAKAnaIueaemca Kkpaxman?
1) B xJIOpomIacTax u siipe;
2) B XJIOPOTIIIACTAX U JIEHKOIIIACTAX; 3) B BAKYOJISIX U MHUTOXOHJIPHSIX;
4) B chepocomax.
20. Kaxue opzanouowl 6 Kj1emkKe ¢ IHEPZeMUYECKUMU CUCIEMAMU U C UeHMPOM Obixanua? 1)
AIPO;
2) MUTOXOHJIPHH;
3) xJ0poILIacThI; 4)
pUOOCOMBEI.
21. louemy mumoxonopuu Hazvléarom IHEP2eMUYeCKUMU CMAHUUAMU K1emKu?
1) ocymectustor cuate3 ATP;
2) cunre3 Oenka; 3) pacuersitor ATP; 4) cuHTE3 YrieBo0B.
22. K zpynne opzanozeHHbIX XUMUYUECKUX IIEMEHNO8 OMHOCAMCA:
1) kucnopon, yraepo, BOIOPO/I, KeIe30;
2) yriaepoji, MarHui, KUCIOPO, HOJI;
3) BOZIOpO/I, KUCIOPO/, YIIepo, a3oT; 4) xxemne30, hocdop, a30T, yriaepo.
23. Kakue ¢pynkuyuu evtnonnsaiom aunuoot?
1) perynsTopHyt0, aHTHOMOTHKOB;
2) TpaHCIOPTHYIO, KaTaJUTUYECKYIO; 3) SHEPreTHUYECKYIO,
CTPOUTEINHHYIO;
4) KaTATUTHYECKYI0, PETYISITOPHYIO.
24. Kakoe 3nauenue ona pacmenuil umeiom xncupol?
1) cTpyKTypHBIE KOMIIOHEHTHI MEMOpaH;
2) 3amac 3HEepTuu;
3) Tepmoperysinust;, 4) ucrounuk H20. 25. Kakue 3anacHble éeuecmea omriaovleaomcs y pacmeHuii
na 3umy? 1) Genku; 2) yrieBoasbl;
3) sxupsl;
4) yrneBonpl, OEIKH, )KUPHI.
26. B xaxoit wacmu Kiemku HAX00UMCA HAUOOILULAA YACMb C60000HOI 600b1? 1)
B KJIETOYHOH 000JI0UKE;
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2) B BaKyOJISIX;
3) B IiUTOILIA3ME;
4) B XJI0pOILIACTE.
27. Yem omauuaromces pepmenmol om opyzux 6enkoe?
1) cuHTE3UpYIOTCS Ha pUOOCOMaX;
2) SBJISIOTCS KaTaJIM3aTOpaMH XWMHYCECKHX peakmuii; 3) B MX COCTaB BXOISAT
METAaJTbI, BATAMHHEI.

28. Ckonbko MOJIeKYT AT® obpazyemca  npu  YUKIUYECKOM U
Heyuxkauueckom pomogpocghopunuposanuu

a) 6

0)5

B) 4

r) 3

29. Hukn Kanveuna cocmoum u3 smanos
a) KapOOKCHIIMPOBaHUsl, (ha3bl OKUCICHUS, (ha3bl pereHepaum
0) kapOokcuIpoBaHu, (ha3bl BOCCTAaHOBIEHHS, (a3bl PochopuiIrnpoBaHUS
B) KapOOKCUITUpOBaHus, pasbl pocTa, Gpa3bl BOCCTAHOBICHHS
T) KapOOKcHIupoBaHwusl, (ha3bl OKHCICHHS, (ha3bl BOCCTAHOBJICHHS
30. /Jlna kakux pacmenuii xapakmepen yukin Xemu-Cnek-Kapnunoea a) nis
CYKKYJICHTOB
0) JIUIs1 TETUTOFOOUBBIX paCTEHUIN
B) ISl BOJIHBIX PACTEHUUN
T) JUISl XOJIOJIOCTOMKHX PacTEHUMN
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