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1. Ilnanupyembie pe3yJIbTAThl 00y4eHHUS MO0 JUCHUILINHE, COOTHECEHHBIE C
ycraHoBJieHHbIMUA B OIIOII BO unaukaTopamMu J0CTHKEHUS] KOMIIETEHIIH I

1.1 Ilepeyens KOMNeTeHIMI1, POPMHUPYEMBIX YU4EOHOI JMCIUIIIUHON

NuaaukaTopbl 10CTHKEHUST KOMIEeTEeHIMH

Koa v HaumMeHoBaHue KOMIIETEHIIUN
Ilnanupyemblie pe3yJbTaThl 00yUeHUsI

OoumenpodgeccuonaibHasi KOMIETEHIIUsI
OIIK-1 CrocoGen pemaTh TUMOBbe 3anaud | 3HATHL (3): OCHOBHBIE 3aKOHBI ~ MATEMATHYECKIUX,

IpOECCHOHANLHOKM  JIEATENLHOCTH HAa OCHOBE | eCTECTBEHHOHAYYHBIX u 00mmenpodecCHOHANBHEIX
3HAHMH OCHOBHBIX 3aKOHOB MAaTE€MAaTHYECKHX H TUCHUTUIAH, HEOOXOIUMBIX IS peIIeHHUs TUIIOBBIX 3a/1a4 B
€CTCCTBCHHBIX HayK C NPUMCHCHHUEM | o0JacTH B 00J1aCTH arpOHOMHHA

MH(OPMALMOHHO-KOMMYHHKAITHOHHBIX VYmerps (Y): npumeHsTh 3HAHWS OCHOBHBIX 3aKOHOB
TEXHOJIOTHH MaTeMaTU4YECKUX M €CTECTBEHHBIX HAyK I pelIeHus

CTaH/IapTHBIX 3aJ1au B 00JIaCTH arpOHOMUH

Baagers (B): wundopManuoHHO-KOMMYHUKAIMOHHBIME
TEXHOJOTHSIMA B PEIICHWM TUIOBBIX 3a7ad B 00NacTu B
00J1acTH arpOHOMHH

OIIK-4 CnocoOeH peanm30BEIBaTG COBpeMEeHHBIE | 3HaTh (3): cChopaBOYHBIE MaTepHalbl IS pa3paboTKu

TEXHOJIOTUHN U 00OOCHOBHIBATh UX MPUMCHEHHUE B 9JIEMEHTOB TEXHOJIOTHU BO3JICIIEIBAHHS
poeCCHOHATBHOM NeTeTPHOCTH CEJIbCKOXO3IUCTBEHHBIX KYIBTYP
VYmers (¥Y): D3JEMEHTHI CHUCTEMBI  3eMIlefleNud U
TEXHOJIOTUH
BO3/ICJIBIBAHUS CEeJIBCKOXO3IMCTBEHHBIX KYJIbTYp

MPUMEHUTENILHO K MOYBCHHO- KIIMMATHYCCKUM YCIIOBHUAM C
y4eTOM arpojiananadTHON XapaKTepUCTUKU TEPPUTOPUHU
Baagers (B): TMOYBEHHBIMH U arpOXUMHUYECKUMU
HCCJICIOBAHUSAMH, MPOTHO3aMHU DPa3BUTHs BpeauTeliel u
Oone3Hel ansi  OOOCHOBaHUSA HMX  NPUMCHCHUS B
po(heCCHOHANBHOM NeATEIbHOCTH

2. lean ¥ 321244 0CBOEHUA Y4eOHOI TMCUMILINHBI, MECTO AUCHUILIUHBI B
crpykrype OIIOITI BO

VYyeOnas aucuuminHa «@DU3MONOTUS PACTEHUI» ISl CTYACHTOB, OOYYaIOLIUXCS IO
mporpamMme TOJATOTOBKM OakajaBpa HamNpaBJICHUS «ATPOHOMHUS» OTHOCUTCA K JIUCHUILIMHAM
obs3arensHo yactu OITOIT BO.

Hean: hopMupoBaHNe TEOPETUUECKUX 3HAHUN U TPAKTUYECKUX HABBIKOB, COBPEMEHHOTO
mpencTaBieHus] (U3UONOTUM PACTEHHWH Kak O Hayke, KOTopas U3ydaeT MpOIECCHI
JKUZHEACITEIBHOCTY Y (DYHKIIMM DPACTUTEIBHOIO OpPTraHM3Ma Ha BCEM TMPOTSHKEHUU €ro
OHTOT€HEe3a MPHU BCEX BO3MOXKHBIX YCIOBHUSX BHEIIHEH cpeibl; 00 OpraHu3aliu, yIpaBIeHUH U
UHTErpanuy (YHKIUOHATBHBIX CHUCTEM B PACTHUTEIBHOM OpraHu3Me; O (DYHKIIMOHAIBHON
AKTUBHOCTH PACTUTEIBHBIX OPraHU3MOB, O XMMHYECKOM COCTaBE€ M NPEBPALCHHUMU BEILECTB Yy
pacTeHuM.

3amaun:

— PAcCKphITHE CYIIHOCTH MPOIECCOB KU3HEAECATEIbHOCTH PACTUTEIHHOTO OpPraHU3Ma B
OHTOTE€HE3€ B PA3JIUYHBIX YCJIOBHUAX CPEIbl C LEJIbI YIPABICHUS XOJIOM POCTa U Pa3BUTHS
pacteHuii, GOpMHUPOBAHUEM ypOKasi U €r0 KaYeCTBOM

— yIpaBJIeHHE KauyeCTBOM SIBIIETCS 0CO00 Ba)KHOM 3a/1aueii OMOXUMUU PAaCTCHU;

— BbIsSBICHHE (QYHKIUU pacTeHUd, (DYHKIHMOHAIBHBIX CHCTEM, OO0ECIeYUBAIONINX
peanu3anuio TeHETUYECKOW MPOrpaMMbl POCTa U Pa3BUTHSA,

— ompeaenenne (GYHKIAA 3€JIE€HOTO aBTOTPO(HOTO pacTEeHHUs, €ro BO3AYIIHOTO |
MOYBEHHOTO TMHUTAaHMs, JAbIXaHWE, POCT W pa3BUTHE, pPA3MHOXKEHHWE, TMPHUCIIOCOOIeHNE K



HEeOJIaronpusITHBIM YCIOBUSM CPEbl OOMTaHUS;
— u3ydyeHHe (QYHKIUHM O>KU3HEHHBIX SBICHHN: IPOIECCOB TPEBPAICHHUS BEIIECTB,
NpPEBpaLllCHUsT SHEPruM, HM3MEHEHHUs (OpMBI, YNpaBieHUS M HHYOPMAIMM PACTHUTEIBHBIX

OpPraHnu3MoB.

3. O0bemM y4eOHOI JUCUMILIMHBI B 324eTHBIX ¢IHHULAX ¢ YKA3aHUEM
KOJINYeCTBAa aKaJeMHYeCKHUX YaCOB, BbIIeJIEHHbIX HA KOHTAKTHYI0 padoTy
00y4JaImXxcs ¢ npenogasaresieM (1o BHJAaM y4eOHbIX 3aHATHIT) U HA
CAMOCTOSITEJIbHYI0 PA00Ty 00y4ar0IUXCS

3.1. 3aounas Gpopma oOyueHHs

Bun yae6HO# paboThI 3 Kypc
OO0m1as TpyA0EMKOCTh JUCIIUIUIMHBI, 3a4€THBIX SIUHUIL 4
4yacoB 144
AyautopHasi (KOHTaKTHas1) padora, 4acoB 14,3
B T.4. 3aHATHS JESKIIMOHHOTO THIIA 6
3aHSTHS CEMUHAPCKOTO TUTIA 8
MPOMEKYTOUHAs aTTeCTAIlU 0,3
CamocrosiTesibHasi padoTa 00y4aouuxcs, 4acoB 120,7
Konrpoin 9
Bua npomexyTo4HON arTecTanuu JK3aMEH

4. Conepxxanme TUCHUILUIMHBI, CTPYKTYPUPOBAHHOE MO TeMaM (pa3aejiam) ¢
YKa3aHHeM OTBEJCHHOI0 HA HUX KOJIMYeCTBA aKaJleMHYEeCKHUX YaCOB M BU/I0B

Y4eOHBbIX 3aHATHI

4.1 Ilepeuenv pazodenoe OUCUUNIUHBL C YKAZAHUEM MPYOOEMKOCHU
ayoumopHoi (KOHmaKkmHoil) U camocmoameabHol padomaol, 6U006 KOHMPO.ell
U nepeuns KomnemeHyuii

3aouHas popma oOyUyeHHsI

TpynoeMKOCTb, 4aCOB Kox
HanmenoBau
B TOM YHCIIE KOMIICTEHIIH
HaumenoBanue pa3aenon v ue
ayJTIMTOPHON H
U TEM BCETO <\ | CAMOCTOSITENb | OLIEHOYHOTO
(KOHTaKTHOM) N
HOM paboTHI cpencTBa
paboTHI
Pasznern 1. dusunonorusa OIIK-1
pacTUTENBHOM KIIETKH.
33,5 3,5 30
OCHOBHBIE ITPOLIECCHI
JKU3HECATEILHOCTH
1.1. Ctpoenue NPaKTUYECKOE
pPacTUTENBHON KIIETKH, 17 5 15 3aj1aHue,
XUMHYECKHil COCTaB ee pedepar
KOMITOHEHTOB, (DYHKITHU
1.2. PacTuTenbHbIE TKAHH,
WX KJacCUpUKAIIHS, 16,5 15 15
cTpoeHue, GyHKIUH
Paznen 2. ®orocunTes. OIIK-1
. 34,5 3,5 31
JpIxaHue pacTeHuit
IIPAKTUYCCKOC
2.1. ®orocuuTes, €Ero P
3a71aHue,
(hazpl, 3aBUCHMOCTH OT 18 5 16 pedepar
BHEITHHUX U BHYTPEHHUX
(hakTopoB




2.2. JIpixanue pacTeHuil,
ob1ree ypaBHECHHE,
npencTaBieHue 00
aKTHBALUU KHCIOPOJA.
OxuciurensHOe
hochopumupoBanme.
JprxaTenbHbli
KodpuumeHt

16,5

1,5

15

Pazgmen 3. Bognbiii oOMeH
pacTeHui.

MuHepaibHOE THTaHUE
pacteHui

33,5

3,5

30

3.1. BonubIit 0OMeH
pacTeHul, CTpyKTypa u
CBOICTBA BOJIBI,
Tpancnuparys. [Ipodmema
BOJHOTO aeduimra

17

15

3.2. Yuenue o
MHHCPAJIbHOM IMTAaHUHN
pacTeHul, CoaepKaHue
MHHCPAJIBHBIX 3JICMCHTOB
B PAaCTEHHUSIX, KPYTOBOPOT
a3oTa, hocdopa u cepsl B
ouocdepe. Makpo- u
MHKPO3JIECMCHTEI, BJIUAHUC
BHEITHUX ¥ BHYTPEHHUX
(hakTOpOB Ha UX
noTpedJIeHNe PACTCHUSIMH

16,5

1,5

15

IPAaKTUICCKOC
3aJJaHuc,

pedepar

OIIK-1

Paznen 4. O6MeH n
TPAHCIIOPT OPTaHNIECKOTO
BEIECTBA B PACTECHUSX.
Pocr u pa3sutue
pacTeHu.
[IpucnocabiuBaemocTs 1
YCTOWYUBOCTb PACTCHUN

33,2

3,5

29,7

4.1. O6MeH U TpaHCTIOPT
OpraHUYECKOro BEIIECTBA
B pacTeHuu. bixkHuii u
JlaJIbHUI TPAaHCIIOPT
BEILIECTB, OCHOBHBIE
MeTabonmuthl. Criocoob
perynupoBaHus
TpaHcropTa
OpraHUYECKOro BEIIECTBA
C LEJIbIO TTOBBILLIEHUS
YPOXKaHOCTH M KauecTBa
NPOIYKINU

16,7

14,7

4.2. Poct u pa3Butue
pacTteHui, ux
YCTOWYMBOCTH K BIMSIHUIO
Pa3NUYHBIX (AKTOPOB.
OTansl OHTOTeHe3a
BBICUIMX PACTEHUH,
coco0bl pereHepanuu

16,5

1,5

15

MPaKTHYECKOE
3aJlaHKe,

pedepar

OIIK-1

HToro 3a kypc

134,7

14

120,7

IIpomexyTounast
arrecTanus

9,3

0,3

Hrorosoe
TECTUPOBAHUE




HUTOI'O no aucuuninHe 144 14,3 129,7

4.2 Cooepotcanue oucuyuniunsl no pazoenam

Pazgen 1. ®usuosoruss pacTutejJbHOl KJIeTKH. OCHOBHBIE MPOLECCHI
JKH3HEAeATEIbHOCTH

e — mproOpeTeHne TEOPETUUECKUX U MPAKTHUYECKUX HABBIKOB OCHOBHBIX ITPOIIECCOB
KU3HECACATCIIBHOCTH, (bI/I3I/IOJIOI‘I/II/I paCTI/ITeHBHOfI KJICTKH.

3apaun — wusydyeHue (GU3HOJOTHMM W OHOXMMHUU PACTUTEIHHOM KIIETKH; OCBOEHHUE
CYITHOCTHU (PU3MOJOTHIECKHUX MIPOIECCOB PACTCHUMN

IlepeyeHb y4eOHBIX 3JIEMEHTOB pa3jiesa:

1.1. CrpoeHue pacTUTEeJbLHOI KJIETKH, XHMHYECKHH COCTaB ee KOMIIOHEHTOB,
GyHkumm.

OOmas cxeMa OpraHu3alMM pacTUTENbHOW KieTku. Kierounas teopus. MeTomabl
WCCJIC/IOBAHUS PACTUTENIbHBIX KJIETOK. (OCHOBHBIE  3aKOHOMEPHOCTH TOTJIOIICHHUSI BOJIBI
kiaeTkor. OcMoc U ero 3akoHbl. PacTuTenbHas KiIETKa - ocMOTHYecKas cuctema. OcMOTHYECKOE
u Typropuoe pgaBiaeHue. Cocymas cwia. XUMHYECKHW TMOTEHIMAT BOABI W BOJHBIN
noTeHuuan kieTku. OCHOBHBIE CTPYKTYPHBIE 3JIEMEHTHI KJIETKU, X CTPOEHUE U PYHKIMHU (PO,
pruOOCOMBI, TUTACTHIBI, MUTOXOHIPHUH, SHIOIUIA3MATHYECKUN PETUKYIyM, ammapar [onbmxwu,
BaKyOJIb, MEPOKCUCOMBI, TJIUOKCHUCOMBI, OJEOCOMBI, LUTOCKEIET, IUIa3MOAECMbl, KJIETOYHas
crenka). I[lpupona U QyHKIIMM OCHOBHBIX XHMHUYECKMX KOMIIOHEHTOB PACTUTEIBHON KIICTKH.
OYHKIMOHATBHOE B3aWMOJCWCTBUE KJICTOYHBIX CTPYKTyp. MewmOpaHbl, HX pojib B
MIPOCTPAHCTBEHHOM OpraHu3aluu KiIeTKH. KoMIapTMeHTauuss ¥ HHTErpauus KIETOYHOIO
oOMeHa. OCHOBHBIC MPUHIUIBI JIEHCTBUS PETYIATOPHBIX MEXaHU3MOB KIETKH. ['eHeTnuyeckue
CHCTEMBbl PACTUTEJIBHOW KIETKHM M HX B3auMoaecucTBue. DU3HKO-XMMUYECKUE CBOMCTBA
MPOTOILIA3MBbl, UX (PHU3UOJIOrMYECKOE 3HAUCHUE.

1. 2. PacTuTe/ibHbIE TKAHHU, X KJIaccuPUKAINUS, CTPOeHHE, PYHKIMHU

OCHOBHBIE TKaHUW PACTEHHUM: ACCUMWIALIOHHAs, 3amacaroniasi, BO3AYXOHOCHas U
BOJIOHOCHas TkaHu. Kiaccudukanust Tkaned 1mo KJI€TO4HOMY cocTaBy. [IokpoBHBIE, OCHOBHEIE,
BBIIETTUTENbHBIE, MPOBOJAIIME, MEXaHWYeCKMe U oOpa3oBarenbHbie TkaHu. CTpoeHHe U
(GYHKIUMA PACTUTEIHHBIX TKAHEH.

Pa3nen 2. ®otocunres. /Ibixanue pacreHuii

Henn — npuobpeTeHre TEOPETUUECKUX U MPAKTUYECKUX HABBIKOB O (a3zax (OTOCHHTE3a
U €ro 3aBUCHUMOCTH OT BHEIIHUX U BHYTPEHHHX (DAKTOPOB Cpejbl, AbIXaHUU pacTeHUi, oOIiero
ypaBHEHUS, IPEJCTaBICHUN 00 aKTUBALIUU KUCIOPOa.

3agaum — M3y4UTH POJIb POTOCHHTE3a B OHTOTEHE3€ PACTEHUS, B3AUMOCBA3b JIbIXaHUS U
(doTocuHTE3a, POJb JbIXaHUS B IPOJLYKIIMOHHOM IPOLIECCE.

2.1. ®oTocuHTE3, €0 (pa3bl, 3aBUCHMOCTH OT BHEIIHUX U BHYTPEHHUX (aKTOPOB.

OOmme npencraBieHuss 0 (OTOCHHTE3E M €ro pojd B YIJIEPOAHOM IMUTAHUM PACTEHUH.
OOmee  ypaBHeHHe  (OTOCHMHTE3a, €ro  KOMIOHEHTHhl.  CTpyKTypHass  OpraHu3aius
¢doTtocunTeTHyecKoro anmnapara. CTpoeHHe JMCTa Kak CIelUaTi3upOBaHHOTO OpraHa ()OTOCHHTE3a.
XJ0poIu1acTel, WX yABTPACTPYKTypa. I[IMrMeHTHBIN KOMIUIEKC. XJIOpPOMWIUIBL XHUMHAYECKast
CTPYKTYpa, CIIEKTpajibHble CBOMCTBA, (DYHKLMM, OCHOBHBIE 3Tambl OMOCHHTE3a. PUKOOMIMHBIL:
CTpyKTypa, (yHKIMH, pacnpocTpaHeHue. KapoTHHOMIBL: XUMHUYECKOE CTPOEHHE, CBOICTBA,
CIEKTpHI noroieHus, pyHkuun. OYHKIIMOHAIBHOE M AKOJIOTHYECKOE 3HaYEHHE PA3IMUHbIX (HOopM
MUTMEHTOB.



[ornomenre cBeTa MUTMEHTaMHU. OJIEKTPOHHO-BO30YKICHHOE COCTOSIHHE. Murpanus
SHEPIMHM B NUTMEHTHBIX cHCTeMax. [IMrMeHThl aHTEHHOrO KOMIUIEKCA M PEAKIMOHHOIO LIEHTPA.
[IpeoOpa3zoBaHue SHEPTUM U OKUCIUTEIBHO-BOCCTAHOBHUTEILHBIE TMPOIECCHI B PEAKIIMOHHOM
HEHTpe. DNeKTpoH-TpaHcnopTHas uenb (orocunTe3a. dorocucremsr | u Il. Hukmmueckuit u
HEIUKIIMYECKUHA TPAHCTIIOPT 3JIEKTPOHOB, COMPSHKCHHOE  (PYHKIIMOHHPOBAHHE (OTOCHUCTEM.
OO0pazoBaHue ‘‘BOCCTAHOBUTEIbHOW CHJIbI . OTOOKHCICHHE BOJLI M BBIICICHHUE KHUCIOPOJIA.
®dotodochopuupoBaHue  (XeMHOOCMOTHYECKH MexaHu3M cuHTe3a ATD, crpoeHne u
dbyakmmonupoBanue ATd-cuHTa3bI)

Qukcanus yriaekuciaoro raza B 1ukie Xorda-Cmdka-Kapnumoa. OcoOeHHOCTH
yriekuciotHoro merabonusma y C3-, C4 u CAM-pacTeHui.

Bmusane ©Ha  QoTocuMHTE3  TeMmepaTyphl, YCIOBHH  OCBELICHHS, COJEPIKAHHA
YIJIEKUCIIOTHI, YCIIOBUH MUHEPAIbHOTO MHUTaHUs, BojocHaOxeHus. MOTOCHHTE3 B OHTOrEHE3e
pacTeHusl.

TpancnopT, pacnpenesiieHHe MW HMCIOJIb30BAaHUE ACCUMIIIATOB B pacTeHuu. CTpoeHue
dbnod3MBI U MexaHU3M (UIOAMHOTO TpaHcmopra. PacmpenencHue mpoaykToB (OTOCHMHTE3a B
pacTeHUH, HCIOIb30BAHUE ACCUMWIATOB Ha POCT M JbIXaHWE, 3alacaHue MpPOJYKTOB
¢dorocuHTe3a. JJOHOpHO-aKLIENTOPHbIE OTHOLIEHUS. Bo3pacTHbIe 0COOEHHOCTH (POTOCHHTE3A.

3aBUCHUMOCTh (POTOCHHTE3a OT CBETa, TeMIepaTypbl, MUHEPAIbHOTO MUTAHUS,
BostocHaOxeHus, KoHueHTpanuu CO2. dorocuHTe3 U MPOAYKIMOHHBIH mporecc. COBpeMEHHBIE
NpPEJICTaBICHUsT O B3aUMOCBSI3U (OTOCHHTE3a M ypoxkas (Teopusi (HOTOCHHTETHYECKON
IPOJYKTUBHOCTH)

2.2. ]IlpixaHue pacTeHMii, oOliee ypaBHeHHMe, NpeAcTaBjleHHe 00 aKTHBAUU
Kucaopoaa. OxuciaurenbHoe pochopuimposanue. JApixaresbHbiil KO3 uumeHT.

Omnpenenenue npoiecca KIETOYHOro apixaHus. O01mas cxema mporecca AblxaHus. THIbl
OKHCITUTEIHHO-BOCCTAHOBUTENBHBIX peakiuil. Katanutudyeckue cucteMsl AbiXxaHus. MexaHu3Mbl
aKTUBALlUM BOJAOpOAa cyOcTpara W MOJEKYISIPHOTO Kuciopoga. MeTabonu3M AbIXaTelbHOTO
cyocrpara. ['mukomm3. IlpeBpamenue mnupysata. [lukn KpeGca. ['THMOKCHIATHBIA UKL
ANOTOMUYECKUN ITYTh OKUCIEHUS TIIFOKO3bI.

CybctpatHoe QochopunupoBanue. OkucnutenbHoe (ochoprmmpoBanue. DakTopsl,
BIIUSIIONINE Ha OKUCIUTENbHOE (OCPOPHINPOBAHHE.

B3aumocBs3p apixaHus ¢ Apyrumu mporeccamu oomeHa. CoOCTaBiSIONIME JbIXAHUS:
IBIXaHUE POCTa, AbIXaHWE MOAJAepKaHUsd. BnusHue BHEMHUX (HaKTOPOB HA MPOIECC ABIXAHUS.
N3meHeHnne HTEHCUBHOCTH JBIXaHUS B OHTOTEHE3E

Jlpixanue pacteHui U ero peryisinud. JlpIXaHue LeJIoro pacTeHusl U TKaHeu. /[pixanue
pocTa u nojAepKaHus. BiusHue BHYTPEHHUX M BHEIIHMX (PAKTOPOB HA CKOPOCTH JIBIXAHMSI.
B3aumocBs3p nbixaHuss u (DOTOCHMHTE3a, pONb JbIXaHUS B MPOAYKIMOHHOM TpoIiecce.
Bo3MoxHOCTH peryinupoBaHus AbIXaHUsS IPU XPAaHEHUH PACTEHUEBOUECKOM MPOAYKITHH.

Pa3nea 3. Boanblii 00MeH pactenunii. MuHepajbHOe MUTAHUE PACTEHU I

Hean — npuobpereHne TEOPETUUECKUX M MPAKTUUYECKUX HABBIKOB OBJA/IEHUS OCHOBaMU
3HAaHUH O CYIIHOCTU OOMEHHBIX M POCTOBBIX IPOIIECCOB, MPOTEKAIOIIUX B PACTCHUSX.

3agauum — M3y4YUTh OCHOBHBIE 3aKOHOMEPHOCTH POCTa M PA3BUTUS; O3HAKOMUTHCS C
¢duznonoruei n Onoxumuen GopMUPOBAHUS KauecTBa ypoKasi.

3.1. Boaublii 00MeH pacTeHMii, CTPYKTypa M CBOWCTBAa BOAbI, TPaHCIHpPaLMs.
IIpodJsiema BogHoOro nepuumnTa.

3HaueHue BOJBI IS XKU3HEACATEIbHOCTU pacTeHuid. @opmbl Bobl B KieTke. KopHeBas
cuUcTeMa Kak opraH norpeOieHust Boabl. KopHeBoe naBieHHe, 3HaU€HHE, MEXaHU3M U METObI
onpenenenus. I'yrranusa u nnad pacteHuid. @opMbl BOABI B ITOYBE. BOaHBIE XapaKTEpUCTUKU
nouB. Ouznonornyeckas 3acyxa u ee npuunHel. Korpduuuent 3aBsganus.



MexaHu3Mbl IEpeIBIKEHUS BOABI 110 pacTeHuro. Teopus cuerseHus. TpaHcnupanys, ee
dopMel M (usnonormueckoe 3HaueHue. KoIMUYECTBEHHbIE IOKA3aTeld  TPAHCIUPALUU.
KyrtukynspHas TpaHcnupauusi. YCTbUYHAs TpPaHCIHpPALMsT W MEXAHU3M €€ PperyJupOBaHUs.
Oco0eHHOCTH BOIHOTO OOMEHA Yy Pa3HBIX 3KOJOIMYecKHX rpymm. Poib pacTteHuil B KpyroBopote
BOJIBI B OMoOchepe

3.2. YdeHne 0 MHHePaJbHOM NHUTAHMM PACTEHHH, coJAepKaHMe MHHePAJIbHbIX
3JIEeMEHTOB B PaCTEeHHMAX, KPYroBopor a3ora, ¢ocopa u cepbl B Omochepe. Makpo- u
MHKPOJJIEMEHTbl, BJHMAHHE BHEIIHMX H BHYTPEHHHX (PAKTOPOB Ha HMX MOTped/eHHe
PaCTeHHSIMH.

Ponp pacrenuil B KpyroBopoTe MHUHEpalbHBIX 3J€MeHTOB B Ouocgepe. IlorpedHOCTD
pacTeHHi B 3JIeMEHTaxX MUHepajabHOro nurtaHus. CoaepaHUEe U COOTHOILIEHHWE MHHEpAJIbHbBIX
3JIEMEHTOB B IIOYBE U B PaCTEHUAX U (pakTopsl, ux onpenemnsomue. Knaccudukanuu 371eMeHTOB,
HEOoOXOUMBIX 1J1s pacTeHui. Pu3nonoruyeckas poiab MaKpo- U MUKPO3JIEMEHTOB.

[Tornomenne BemecTB KIETKaMU KOpHSA. bivokHMM M JalbHUN TPaHCIOPT HOHOB B
TKaHsAX pacreHus. llepepacnpeneneHne u peyTwimM3anus MOHOB B pacTeHUU. B3ammoneincreue
MOHOB (aHTaroHW3M, CUHEpIru3M, aJIMTUBHOCTh). KopHEeBoe nuTaHue Kak BakKHEHIIUH (akTop
yIpaBiIeHUS NPOAYKTUBHOCTBIO M KAUECTBOM YpOXKasl.

A30THOE NuUTaHHWE PACTeHUH. ACCHUMMIALMS HUTpara. buonoruueckas azoTukcauus.
A3OTOUKCHPYIONTIE MUKPOOPTAaHU3MBI M MIX POJIb B IUTAHUHM PACTEHUH a30TOM.

Cepa u ee coepkaHue B paCTUTEIILHOMN KIIETKE.

@ocdop u ero coenuHeHuss B pacteHusix. lloctymuienue ¢docdopa B KIETKy, MyTH
BKJIIOYEHUS B META0OIN3M.

Ilormomenue, coaepKaHue W POJb Kaiuus, KajdblUs, XJIOPA, MarHus B PAacCTUTEIIBHOU
KJIETKE; CTPYKTYpHasi U PEryIaTOpHas pojib KajblMs; ydacTUe MarHus B MeTa0oJu3Me, MarHui
B COCTaBe XJIOpOo(HULIa.

Hpyrue  MakpoaneMeHThl (kene3o, KpeMmHMM). WX 3HaueHMe U (QYHKUUH.
MuxkpossieMeHTsl (MapraHel, MOJuOAeH, KoOanbT, Melb, LWHK, Oop). Pombp B merabonm3me
pacTteHril. MUKpO3J1€MEHThI KaKk KOMIIOHEHTHI U aKTUBATOPbI (PEPMEHTOB.

[TouBa KaKk MCTOYHMK MMHEpAIbHBIX 3JEMEHTOB. [luTaTeNbHBIE pPacTBOpPHI, UX COCTAaB.
DU3M0T0rHYECKHE OCHOBBI IPUMEHEHUS YA0OPEHU.

Pa3znen 4. O0MeH M TpaHCHOPT OPraHM4YecKOro BemecTBa B pacreHusax. Poct u
pa3Butue pacrenuii. [[pucnocadinBaeMocTh U yCTOHYHUBOCTH PACTEHH I

Heaun — mpuoOpeTeHHE TEOPETHYECKUX M MPAKTHUECKUX HABBIKOB IO JHArHOCTHKE
(GU3HONOTMYECKOTO  COCTOSIHUS ~PAcTeHWH H  TOCEBOB, TMPOTHO3UPOBAHUIO  JEHCTBUS
HeOIaronpusATHBRIX (HaKTOPOB CPEJIbI HA YPOKAMHOCTD CETbCKOXO03IUCTBEHHBIX KYJIBTYP.

3agaun — u3y4uTh (PUIUONOTUYECKHUE OCHOBBI TMPHUCHIOCOOIEHUS U yCTONYHUBOCTH
pacTeHUH K YCIOBUSM CPEBI.

4.1. O0MEeH M TPAHCHOPT OPraHMYecKOro BellecTBa B pacTeHuH. BiamkHuii u
JAJIbHUH TPAHCIOPT BeLIEeCTB, OCHOBHbIe MeTal0oauTbl. Cnoco0bl peryJnpoBaHus
TPAHCIOPTA OPraHNYeCKOro BellecTBA C IeJbI0 MOBBIIIEHUS] YPOKAMHOCTH M KayecTBa
NPOAYKIHH.

Cneunduxka oOMmeHa BemiecTB y pacteHuil. [IpeBpailieHue a30THCTBIX BEIIECTB B
pacteHnH. MeTaboaMuecKue MyTH CHHTe3a BaKHEHIIMX XHMMHYECKUX BeLeCTB. BTOpMYHBIHA
MeTabonu3M. Ponb nbixanust B OnocuHTe3ax. bruocuHTeTHueckas 1eaTeIbHOCTh KOpHS. branmxuui
U JJAIbHUM TpaHCHOPT BellecTB B pacTeHUu. CoctaB (prrodsMHOro M KCHIeMHOro coka. CriocoObl
pEeryJlupoBaHMsl ~ TpaHCIOpPTa  BEIIECTB C  1enpl0  TOBBIMIEHUS  YPOKAWHOCTH
CEJIbCKOXO35MCTBEHHBIX KYJIbTYP M KaueCTBA IPOAYKIIHH.

ITonsTHE O BOCXOAMIEM W HHUCXOJAIICM TOKax BEIICCTB B PaCTCHUMH. Hepe)IBI/DKeHI/Ie
OpraHUYecKUX BelecTB. bikHui u nanbHui ((pI0IMHBIN) TPaHCHOPT ACCUMUIISITOB.



OCOOEHHOCTH aHATOMHUYECKOTO CTPOEHUS 31eMEHTOB (h103Mbl. TpaHcropTHbIE (OPMBI
BEIIECTB. BO3MOXHBIH MeEXaHWU3M U PETyanus (IOIMHOTO TpaHCIOPTAa. 3aBUCHMOCTH
TpPaHCIIOPTa BEUIECTB OT TEMIIEPATYPhl, BOJHOTO peXUMa, MUHEPAJILHOTO IUTAHUS PACTEHUS.

Pounb Tpancnopra BemiecTB B UHTErpaluu GyHKIUI LIET0r0 pacTeHHUS.

Crioco0Obl Cekpeluy BEIIECTB y PacTUTENbHBIX OpraHu3MoB. HapyKHbIE CEeKpeTOpHBIC
cTpyKTyphl. XKene3ku u xenezuctble Bonocku. HekrapHuku. ConeBble *Ke€lI€3KM U BOJOCKHU.
I'mparonel. BHyTpeHHUE CEKpEeTOPHBIE CTPYKTYPBI

4.2. Poct m pa3BuTHe pAacCTeHHii, HUX YCTOHYHBOCTh K BJIHAHHIO Pa3THYHBIX
(paxkTOpPOB. DTANBI OHTOreHE3a BHICIIUX PACTEHMH, CIIOCOOBI pereHepanyu.

OO01ue mpeacTaBlieHUss O POCTe U Pa3BUTHUM PAacTEHUN. 3aKOHOMEPHOCTH POCTA, THUIIbI
pocra. KuHetnka pocToBbIX mpoueccoB. OCHOBHBIE 3Tallbl pa3BUTHUA pacTeHuUid. KietouHsle
OCHOBBI pocTa. OCOOEHHOCTH POCTa OPraHOB PACTEHUH.

Koppensiiu pocToBbIX NPOLECCOB PA3IMUHBIX OPraHOB, pereHeparusl.

Bnusinue Ha pocT W pa3BUTHE BHYTPEHHUX M BHEIIHUX (aKkTOpoB. DHU3HMOIOTHYECKUE
OCHOBBI JIeHCTBHSA (PUTOTOPMOHOB.

[Ipoueccyl  pa3gpaxuMocTd U BO30yAMMOCTH. TuWIbl  JBHXKEHUS  pacTEeHUI
(BHYTPHKJIETOUHbIE IBUKEHUS, TPOIIM3MBbL, HACTUM, HYTallUN) U UX MEXAHU3MBI.

OcHOBHBIE JTambl OHTOTE€HE3a (IMOPUOHANBHBIN, IOBEHHWJIBHBIN, PENpPOAYKTUBHBIM,
3pernocTty, crapenus). Mopdooruueckue, (GU3MOIOTHISCKHEe U METabOIHIECKUe 0COOSHHOCTH
3TanoB OHToreHesa. (CocTosiHME MOKOA Yy pacTeHud. Tumbl MOKOA M MX 3HAYEHUE Uit
KU3HEJEATEIbHOCTU PACTEHUH.

[Tpunuuner goropeueniuu. Peuenuus u ¢usmonoruyeckas pojib KpPacHOrO CBeTa.
@OUTOXPOMBI U CBETOBOW KOHTPOJIb pa3BUTHA. Pemernius u Qusmonorndeckas pojb CHHETO
ceera. Kpunroxpom u dororponun. dotoneproansM u tepmorepruoausM. Brnusuue dakropos
Cpezbl Ha POCT, pa3BUTHE M MOP(OTeHe3 pacTCHUH.

5. OHCHO‘-IHI:IC mMaTrepuaJbl 110 JUCHUAILIMHE
OI.[GHOLIHBIG MaTepuajbl 110 AUCHUIUIMHE IIPCACTABJIICHBI B BHIC CI)OH,Z[a OLCHOYHBIX
CpCaACTB.

6. MarepuajbHO-TEXHUYECKOE U Y4eOHO-MeTOANYEeCKOe
o0ecnevyeHne TUCHUIINHBI

6.1 Ilepeyenb yueOHO-METOAMYECKOT0 O0eCIIedeHUS 10 JUCHUIINHE

o/ ABTOp, HAa3BaHUC, MECTO U3aHUs, U3AATCIbCTBO, 'O U3AAHUS, KOJIMYCCTBO CTPAHHUILL

Ka6auxoBa H.B. ®usnonorus pacteHuii. Meronuieckne yka3aHus M0 H3YYSHUIO TUCIUTUIAHEL /
Poc. roc. arpap. 3a04.yH-1.- b, 2022. — 25 c.

KabaukoBa H.B. ®wusuomorust pacreHuid. MeToaudeckue yKa3aHWs IS BBITOJHECHUS
naboparopHbix padot / Poc. 'oc. arpap. 3aou. yu-1; B, 2022. — 71 c.

6.2 IlepevyeHb yueOHBIX U31aHUI, HEOOXOAUMBIX [IJIsl OCBOCHUS JUCUUIIJINHbBI

[TeyatHbie yueOHbIC U3MaHUsA B OnONIHOTeYHOM oHIIE *

KomnnuecTtso
Ne | ABTOp, Ha3BAHHE, MECTO H3[AHUS, H3/IATENLCTBO, TOJL H3NAHNS, KOJHIECTBO
n/m CTpaHHIL 9K3EMILISIPOB B
oubanorexe
OcHoBHasl




Ky3snenos, B.B.
®dusznosorus pactenwii : yueo.1s By3os / B.B.Ky3uenos,[.A.Imutpuesa. - M. 11
: Beic.ik., 2005. - 736¢. - ISBN 5060047865: 441.79 : 441.79
®dusnoJiorus pacrenuii : yue6.11s By3os / moa pen.M.I1.Epmakosa. - 2-e 31
u3a. menp. - M. - Axkagemus, 2007. - 635¢. : mi. - ISBN 9785769536885
Ky3uneuos, B.B.

Owusnonorus pacreHuii : yaeo. as By3oB / B.B. Kysuenos, I'.A. JImutpuesa. - 25
M. : Beici.mik.:Adpuc, 2011. - 783c. : nn. - ISBN 978437200018

JlomomauTenpHas

HNBanosckuii, JI.1.

®usuomnorus pacrenwuii / JI.W. iBanosckuii; nox pea. H.H. Xynskosa. - 4-¢ 2
u3g. - M. : JIEHAH/, 2016. - 540c. - ISBN 9785971025221
JloBnoBa, H.M.

®dusnonorus pactenwuii : yued. mocodue / H.M. Jlosnosa, M.B. baxanoga. - 1
VYnan-Yuo : Bypsrckuii I'Y, 2019. - 188c. - ISBN 9785979313849
I'onoBko, T.K.

Du3noIOTHs paCTeHHUH C OCHOBAMH OMOXMMHY M aHATOMUH : y4e0. mocobue / 1
T.K. 'onmosko, I'.H. Tabanenkosa. - Ceikteikap : CJIU, 2018. - 114c. - ISBN
9785923909562

DNeKTpoHHBIE YdeOHbIe N3JaHMsI B AEKTPOHHO-O0nOmmoTednbix cuctemax (ObC):

n/m

ABTOp, Ha3BaHUE, MECTO W3JAHMSI, TOJ] H3/IaHuU,
KOJIMYECTBO CTPAHUI]

Cchuika Ha yueOHOe n3nanue B DbC

OcHoBHas

Iutukora, A.B. [ToneBoacTro : yueOHuk / A.B.
Iutukora. — Cankt-IletepOypr : Jlans, 2019. —
200 c. — ISBN 978-5-8114-3310-0. — Tekcr :

https://e.lanbook.com/book/111910

3NIEKTPOHHBIH // DIIEKTPOHHO-OMOIMOTEUHAS CUCTEMA
«Jlanby : [caiit]. — URL:

Kymukosa, E.I'. K 90 ®usunonorus u 6noxumus
pactenuii: mabopaTtopHsli paktukym / E.T.
Kynukosa, FO.B. Kopsrun, H.B. Kopsruna. — Ilen-
3a: PUO Tlensenckoro I'AY, 2018. — 267 c. /| -Tekcr

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

ANEKTPOHHBIN// DIIEKETPOHHO — OMOIUOTeYHAs
cucrema «Agrilib»: caiit.-banammuxa, 2012.- URL: -
Pexxum moctyma @ st 3aperucTpup. MoJIb30BaTelNeH.

I[OHOJ'IHI/ITGJ'ILHB,H

YuebHO—MeTOANYECKOE MOocoOHue K J1abopaTopHO-
NPaKTUYECKUM 3aHATHSIM 10 Kypcy «Du3uonorus u
ouoxumus pacreHuit». byrpeit UB. oHckoit I'AY.
2014. 96 c. [OnexTtpoHHbIi pecypc]. — Pexum
JloCTyna:

http://ebs.rgazu.ru/?q=node/4656

6.3 IlepeyeHb 31eKTPOHHBIX 00pa30BaTeJILHBIX PeCypcoB

n/n

DJIeKTPOHHBII 00pa3oBaTebHbII pecypc

Hoctyn B DOP (cers UHTEpHET, JIOKATbHAS
ceTh, aBTOPH30BAHHBI/CBOOOAHBI 10CTYI

ONeKTPOHHBIN Hay4YHO-TIPOM3BOJICTBEHHBIN
KypHan  «ArpodkoUudpoy». DI'YII «BHUU
ArposkonH(popm». MockBa. Pexum noctyna:

http://ebs.rgazu.ru/?q=node/118
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https://e.lanbook.com/book/111910
http://ebs.rgazu.ru/index.php?q=node/3610.%20(дата%20обращения%20:10.10.2019.)%20-Текст
http://ebs.rgazu.ru/index.php?q=node/3610
http://ebs.rgazu.ru/?q=biblio/author/5693
http://ebs.rgazu.ru/?q=node/4656
http://ebs.rgazu.ru/?q=node/118

6.4 CoBpemennble mnpodeccHOHATbHBIE 0a3bl JAaHHBIX, MH(OPMaALMOHHBIE
CIpPaBOYHbIE CHCTEMbI H JIMIIEH3HOHHOE MIPOrpaMMHOe odecnedeHme

CoBpeMeHHbIe IPO(eccHOHATIbHbIE 0a3bl TaHHBIX, HH(POPMAIIMOHHBbIE CIIPABOYHbIE
cucTeMbl, UH(PPOBBIE  JJIEeKTPOHHbIe  OUOJHOTEKM W  JpYrue  3JIeKTPOHHbIE
o0pa3oBaTejbHbIE PecypChl

1. JloroBop o0 mOnKIOYEHWH K HammoHanbHOW 5SIEKTPOHHON OUOIMOTEKE W
NpPEJOCTaBIICHUH  JIOCTyra K oObektaM  HanuoHanmbHOH — DIIEKTPOHHOH — OMOJIIMOTEKH
Nel01/HBB/0502-m ot 26.02.2020 5 neT ¢ mpoJIOHTaIHe

2. Cornamenune o OecriaTHOM TecTtoBoM noctyne K Polpred.com. O630p CMU
27.04.2016 6eccpouno

3. Cornamenune o OecruiaTHOM TecTtoBoM noctyne K Polpred.com. O630p CMU
02.03.2020 6eccpouno

4. Wudopmannonno-crpaBounas cuctema «apant» — URL: https://www.garant.ru/
HNudopmannonHo-cripaBounas cucrema Jlunensuonnsid goroBop Ne 261709/0OI1-2 ot
25.06.2021

5. «KoncynpranT [nroc». — URL: http://www.consultant.ru/ ceo6oaubIif gocTym

6. DnekTpoHHO-OMOMoTeuHast cuctema AgriLibhttp://ebs.rgunh.ru/ (cBumerenbcTBO
0 rocyapcTBEeHHON peructpaunu 6a3el JaHHbIX Ne2014620472 ot 21.03.2014).

Joctyn K 3JIeKTPOHHOM uH(OPMAIMOHHO-00pa30BaTEIBLHOT cpene,
WH(}pOPMANOHHO-TEJIeKOMMYHHKANHOHHO¥ ceTH «HTEepHeT»

1. Cucrema aucrannuonHoro ooydenuss Moodlewww.portfolio.rgunh.ru (cBo6oaHo
pacnpocTpaHsieMoe)

2. [lpaBo wucnonbs3oBanust mnporpamm s IBM  MirapolisHCM B cocrase
(yHKIMOHATBHBIX OJIOKOB M MOAyJeil: BupTyanbHas koMHarTa.

3. NHHOBalIMOHHAs cHUCTeMa TECTUPOBAHUSA — MPOrpaMMHOE OOecriedeHue Ha

mwiardopme 1C (Horosop Ne K/06/03 ot 13.06.2017). beccpounsiii.
4. OOpa3oBaTeIbHBIN HHTEPHET — MOpTall YHUBEpcUTeTa BepHanckoro (cBUIETEIHCTBO O
peructpanuu cpenctsa MmaccoBbix nHpopmanmu D1 Ne ®C77-51402 ot 19.10.2012).

JInueH3noHHOE U CBOOOTHO PACIPOCTPaHsieMOe MPOrpaMMHOe odecriedeHne

1. OpenOffice — cBoOOAHBIH TakeT OQGHUCHBIX NPUWIOKEHHH (CBOOOIHO
pacrpocTpaHsieMoe)

2. linuxmint.com https://linuxmint.com/ (cB0601HO pactpocTpaHsIeMoe)

3. OnekTpoHHO-OHOMMoTeuHast cuctema Agrilibhttp://ebs.rqunh.ru/ (cBunerenscTBO
0 TOCYIapCTBEHHOU perucTtpanuu 0a3nl naHHbIX Ne2014620472 ot 21.03.2014) coGcTBEHHOCTH
YHHUBEPCHUTETA.

4, Odunmansuas crpanuna PI'bOY BO MCX PO «Poccuiickuii rocynapcTBEHHbBIN

YHUBEPCHUTET HapoAHOro xo3siiictBa uMeHn B.W. Bepnanckoro» https://vk.com/rgunh.ru
(cBOOOIHO pacmpocTpaHsIeMoe)

S. [Topran ®I'BOY BO MCX P® «Poccuiickuii rocyaapCTBEHHBIH YHUBEPCUTET
HapojnHOoro xo3siictBa wumeHu B.M. Bepnaackoro» (cBOOOAHO  pacmpocCTpaHsSEMOE)
https://zen.yandex.ru/id/5fd0b44cc8ed19418871dc31

6. AnTuBHpycHoe mnporpaMmMmHoe obecrnieuenue Dr. WEB Desktop Security Suite
(Cy6nmunensnonnsiii goroop Nel3740 Ha mepenady HEHCKIIOUMTENBHBIX MPaB HA MPOrPaMMbI
st OBM ot 01.07.2021).

6.5 IlepeyeHnb yueOHbIX ayTUTOPHIL, 000PY10BAHHUS U TEXHHYECKHX CPEICTB
o0yueHust
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http://www.consultant.ru/
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HanmenoBanue

IIpexnasnavenue xopmyca, Ilepeuensn
NOMelleHUs Ne moMeImenns 00opynoBaHus (B T.4. BUPTYAJIbHbIC AHAJIOTH) H
(aynuropumn) (aymuropun) TeXHUYECKHX CPeJACTB 00yueHus ™
st 3aHsTAR YueOHo- Crenuanu3upoBaHHAs MeOelb, Habop
JICKOIHOHHOI'O THUIIA aIMUHUCTPATUBHBIA | IEMOHCTPALIMOHHOTO 000pyTOBaHMSL. IIpoexrop
kopriyc Ne 329 mynabTuMenna Aser p 7271T1K, DkpaH cTanmuoHApHBINA
DRAPER BARONET HW 10/120
st 3ansaTuit YueOHo- Crenunanu3upoBanaas Meoeins, mukpockon MOTIC DM
CCMHHAPCKOro TUIla aIMUHUCTPATHBHBIN 111, mukpockon «bromam», Tepmocrat TCO1/80 CITY,
(cemmnapsl, Kopuyc aBToknaB BK-30, snekrpuueckas muta - 3BHU-412.
TpaKTHICCKUC Ne 311 XomogunbHAUK «CapaTtoBy ISl XpaHEHUS TUTATEIbHBIX
npfllc};ig;ﬂlv,m, Cpell ¥ XUMHUIECKHX npenapaT(zB. MukpocKomuiecKue
J1aGOpaTOpHbIE mpemnapaTsl 10 TeMaM 3aHsATHI, XUMHYeCcKas ocyaa
paboThL,
KOJUTOKBUYMBEI ),
TPYIIOBBIX
KOHCYJIbTAIIUH,
WHIUBUYaJIbHOI
paboTHI, MpoBeIEeHNUS
TEKYIIEeTo KOHTPOJIS
U MIPOMEKYTOUHOM
aTTecTarun
Hns YuebOHo- Uuranbubiil 3an. IlepcoHanbHble KoMObOTEPBL 11 mmIT.
CaMOCTOSITENIbHOH aIMUHUCTPATUBHBIA | BeIXOA B  HMHTEpHET, [JOCTYIl B  AJIEKTPOHHYIO
paboThI KOPITYC. MH()OPMAILIHOHHO-06Pa30BaTENLHYIO cpeny
YHHBEPCUTETA
Y4e6Ho- CrenuanusupoBaHHast Me0elb, NIepCOHAIIbHBIE
1ab0PaTOPHBIHA KomrbtoTepbl 11 mT. BBIXOA B HMHTEpHET, NOCTYN B

kopmyc. Kab. 320.

EKTPOHHYIO UH()OPMAIITOHHO-00pa30BaTEIbHYIO

cpelly YHUBEpCUTETa

Yy4e6Ho-
aJIMAHUCTPATUBHBIN
KOpITyC.

Ka6. 105. Yuebnas
ayTUTOPUS JUISI
y4eOHBIX 3aHITUI
00yJaroImxcs u3
YKCIia UHBATUIOB
jmur ¢ OB3.

Crienmanu3upoBaHHas MeOesb, Habop IEMOHCTPAIIMOHHOTO
000pynoBaHMA. ABTOMaTH3MPOBAHHOE pabodee MeCTO
JUIL  WHBAJUIOB-KOJSICOYHUKOB C  KOPPEKIIMOHHOM
TEXHUKOM U MHAYKIMOHHOM cucremoir OnCuc 290;
pabouee

HE3PAINX

ABTOMaTI/ISI/IpOBaHHOC MECTO JUIA

CIIA0OBUIAIIUX U [OJIL30BATENIE  CO
crarioHapHbIM  Bueoysenuuntenem OnCuc 29 ON;
pabouee

HE3PpAYIUX

ABTOMaTI/ISI/IpOBaHHOC MECTO JUIA

CIA0OBHISIIMX | MoJb30BaTeNie ¢
nopratuBHBEIM BHAeoyBeianuurenem InCuc 207 CF,;
pabouee

HE3psUnX

ABTOMaTH3MPOBAHHOE MECTO IUIS
HOJb30BaTEeNEd C

yutaromend MamuHo OnaCuc 207 CN; AnmapaTHbIid

CIIa0OBUIAIINX U

KOMIUIEKC C (DYHKITUEH BUACOYBEITUYCHUS U YTCHUS IS
CIabOBHIANIUX W HE3PSUMX Tojb3oBareneit 9nCuc 207

OS.
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®PEJIEPAJIBHOE I'OCY TAPCTBEHHOE BIO/UKETHOE OBPA3OBATEJIBHOE YUPEX/IEHUE BBICIIET'O OBPA3OBAHUSA
MUHUCTEPCTBA CEJIbBCKOI'O XO3HMCTBA POCCUMCKOU OEJJEPALITNN

«POCCHUMUCKHIA T'OCYJIAPCTBEHHBI YHUBEPCUTET HAPOJTHOI'O XO3SMCTBA
NMEHMU B.A. BEPHA ICKOI'O»

(YuuBepcuter BepHajackoro)

DoH/1 OLCHOYHBIX CPEICTB AJIA MPOBeIeHUs TEKYLero KOHTPOJIsA U
MPOMEKYTOYHOM aTTeCTANMU 00yYAIOLIMXCH 110 TUCHHUILIHHE
Du3noJI0rusi pacTeHum

Hamnpasnenue noarorosku 35.03.04 Arponomus
HanpasnenHocTs (po¢uiis) nmporpaMMbel ArpoousHec
KBanudukanus — 6akanaBp

®dopma oOydeHUs 3a09HAS

bamammxa 2026 r.

13



1.0nucanue nokasareJieii U KpUTEpHeB OLEHNBAHMS MJIAHUPYEMbIX Pe3yJIbTATOB 00y4YeHHUs 10 Y4eOHOH TUCIMIIINHE

KO[I U HAUMCHOBAHHUHN

YposeHs ocBoeHus

IInannpyemMble pe3yJbTaThl 00y4eHUSs

HanmeHoBaHHeE OLIEHOYHOTO

KOMIETeHIHH cpeacTBa
OIIK-1 Cmocoben pemats 3HaeT:  OCHOBHBIE  3aKOHBI  MaTeMaTHYECKHWX, CCTECTBCHHOHAyYHBIX W | IpaKTHUECKoe 3amaHue, pedepar,
THUIIOBBIE 3a7a4n o01menpodecCHOHATIBHBIX JUCIUILINH, HEOOXOAUMBIX ISl PEIICHNS THIIOBBIX 3aJa4d B | HTOTOBOE TECTHPOBAHHE
po¢eCCHOHATBHOM Moporopuii o0iacTy B 00J1aCTH arpOHOMHH
JIESITEIFHOCTH  Ha  OCHOBE P YMeeT: NMpUMEHATh 3HAHUS OCHOBHBIX 3aKOHOB MaTE€MAaTHUECKHX M €CTECTBEHHBIX
3HAHWH OCHOBHBIX 3aKOHOB (yroBJI€TBOpHTENEHO) HayK JUI PeIIeHHs CTaHIapTHBIX 3a4a4d B 00J1aCTH arpOHOMHUH
MAaTECMaTUYCCKUX u B.HaneeT: I/IH(i)OpMaIII/IOHHO-KOMMyHI/IKaIII/IOHHI)IMI/I TCXHOJIOTUSAMHU B PCIICHUHN
CCTCCTBCHHBIX HayK C THUIIOBBIX 3aJ1a4 B obnactu B o01acTu arpoHOMHUU
MIPUMCHCHUEM TBep)]O 3HA€T: OCHOBHBIC 3aKOHbBI MATEMATHYCCKUX, C€CTCCTBCHHOHAYYHBIX U
I/IH(I)OpMaHI/IOHHO- 06menp0(beCCHOHanLHblx JUCHUILINH, HEOOXOIUMBIX IS pCLICHMS TUIIOBLIX 3a7a4 B
KOMMyHHK%LIHOHHI)IX TpoaBunyTbIii obyacTu B 001aCTH arpOHOMUH
TCXHOJIOTHHU YBepeHHo YMeET: NPUMCHATH 3HAHUS OCHOBHBIX 3aKOHOB MAaTEMAaTUYCCKUX U

(XOpO].l.[O) C€CTCCTBCHHBIXHAYK JJIA PCIICHUA CTAaHJAPTHBIX 3a/1a4 B obnactu arpoHOMHUHA
YBepenno Biaageer: HWHHOPMANMOHHO-KOMMYHHUKAIMOHHBIMA TEXHOJIOTHSIMH B
pELICHUH THITOBBIX 3a]a4 B 00J1aCTH B 00J1aCTH arpOHOMHH
CdopmupoBasieecs cucTeMaTHYecKHe  3HAHHA: OCHOBHBIE 3aKOHBI
MaTeMaTHYECKUX, ECTECTBEHHOHAYYHBIX M 00IIenpodecCHOHANBHBIX JUCIUILIVH,
HEOOXOMMBIX JUIS PEIICHHS THIIOBBIX 33Ja4 B arpOHOMHHU
B . CdopmupoBaBuieecsi cucTeMaTHYeCKOe YMeHHe: INPUMEHSTh 3HaHMS OCHOBHBIX
bICOKHH 3aKOHOB MAaTEMATUYCCKHUX U €CTCCTBCHHBIX HAYK JJId PECIICHUA CTAaHAAPTHBIX 3a71a4 B
(oT1mrano) 005acTH arpOHOMHUH
CdopmupoBasieecs cucreMaTH4yecKoe BJIa/IEHHE: UH()OPMALIMOHHO-
KOMMYHUKAITMOHHBIMU TEXHOJIOTUAMU B PCIICHUM THUIIOBBIX 3agad B obmactu B
arpOHOMHH
OIIK-4 Cnocoben 3HaeT: chOpaBOYHBIE MaTepHaisl JUII  pa3pabOTKHM 3JIEMEHTOB TEXHOJOTHH | IMpaKTHUECKoe 3amaHue, pedepar,
PpC€ain30BbIBATH BO3CJIBIBAHU CEIBCKOX03IMCTBEHHBIX KYyJIbTYpD HUTOTOBOEC TCCTUPOBAHUE
COBpEMEHHBIE YMeeT: 35IeMEHTBI CUCTEMBI 3€MJIE/IENNS U TEXHOJIOTUH
TEXHOJIOTHH U . BO3/IC/IBIBAHUST CEIIbCKOXO3IHCTBEHHBIX KYJIBTYp NPUMEHHUTEIBHO K HOYBEHHO-
000CHOBBIBAaTh MX Toporosxii KIMMaTHYECKHM  YCIIOBUSIM C  YYE€TOM arpojaHAmadTHOW  XapaKTepHCTHKH
NpPUMEHEHHUE B (yrosaeTBOpHTENEHO) TEepPUTOPHHU
npodeccroHaNbHOM Baageer: mNOYBEHHBIMM W arpOXMMHYECKMMH HCCIIECIOBAaHMSAMH, MPOTHO3aMHU
JeSTeIIbHOCTH pa3BuTHsl Bpenurened M Oone3Held [uii OOOCHOBaHMST WX INPUMEHEHUS B
podecCHOHATBHO NEeITENbHOCTH
IIpoaBUHYTHII TBepao 3HaeT: crpaBOYHBIE MaTEpPHAbl JUIl Pa3pabOTKH JIEMEHTOB TEXHOJIOTHUH
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(xopoo)

BO3/ICNIBIBAHUS CEIbCKOXO3SHCTBEHHBIX KYJIBTYP

TBepao yMeeT: 3JIEMEHTBI CUCTEMBI 3eMJICAETIHS U TEXHOJIOTUU

BO3/IC/IBIBAHUSI CEIILCKOXO3SIHCTBEHHBIX KYJNBTYp NPUMEHHUTEIBHO K MOYBEHHO-
KIMMaTHYECKUM  YCIOBHSAM C y4eTOM arpojaHgmadTHOW  XapaKTEPHCTHUKU
TEPPUTOPHUA

YBepeHHO BJajeeT: TOYBEHHBIMH M AarpOXUMHUYECKHMH HCCIICAOBaHHUAMH,
MPOTHO3aMH Pa3BUTHS BpeANUTENCH u Oone3Hel st 000CHOBAaHUS MX MPUMCHEHHS B
podecCHOHATLHOM NEeITENbHOCTH

Bobicokuii
(OTJIMYHO)

CdopmupoBaBieecss CHCTeMaTHYeCKHE 3HAHUS: CIIPAaBOYHBIE MaTepHalbl IS
pa3pabOTKH  3JIEMEHTOB TEXHOJOTHMH  BO3JCJBIBAHUS  CEIILCKOXO03IHCTBEHHBIX
KYJIBTYp

CdopmupoBaBmmecs: cucTeMaTHYecKHe 3HAHUS. 3JIEMEHTBI CHCTEMBI 3eMIIe/IeNus
U TEXHOJIOTHH

BO3JICNIBIBAHUSA CEIBCKOXO3SHCTBEHHBIX KYJIbTYp HPUMEHHTEIBHO K IOYBEHHO-
KJIMMaTHYECKMM  YCIOBUSIM C y4eTOM arpojlaHJmaTHOW  XapaKTepHUCTUKU
TEPPUTOPHH

CdopmupoBasieecs CHCTEeMAaTHYeCKoe BJIaJlCHHE: MTOYBEHHBIMU u
arpOXUMHYECKUMU HCCIEJOBAHMSAMH, IPOTHO3aMU pa3BUTUS BpEAMTENEH U
GostesHeit Ut 000CHOBaHMS MX NPUMEHEHHUS B MPOeCCHOHAIBHOHN JIESITEIbHOCTH

2. Onucanue HIKAJ OLeHUBAHUA

2.1 Illkana ouenusanus Ha Imane MmeKyuLezo KOHmMpPOos

CDopMa TCKYLICT'O KOHTPOJIA

[Toporosslii (YZ0BIETBOPUTEIHHO) [IponBuHyTHI (X0OpOIIO)

OTtcyTcTBUE YCBOCHUS (HUKE
*
IOPOTOBOT0)

Bricokuii (0TIHYHO)

Brmonnenue
MPAKTUYECKOT0 3aJJaHHsI

HE BBIIIOJIHCHA WX BCC 3aJlaHUs PCIICHBI
HENPaBWIbBHO

Pemeno Oonee 50% 3amaHusi, HO MEHEe
70%

Pemeno Gonee 70% 3amaHus, HO
€CTh OIIMOKHU

BCE 3aJaHMs peIIeHB 0e3
ook

Pedepar

Pedepar He moaroToBieH

Marepuan He cuCTeMaTU3UPOBaH,
odopmIIeH He 10 MTpaBHUiIaM, CTYICHT B
HEM HE OPUEHTHPYETCS

CTyZneHT OpHEeHTHPYETCS B
coJiepXaHnu pedepata, HO

3aTPYAHSETCS BECTH TUCKYCCHIO Ha

BBIOPAHHYIO TEMY

CTyIeHT IeMOHCTPHPYET
riryOOKHMe 3HaHUS BOIpOCca
pedepara, oTBeyaeT Ha
JIOTIOJTHUTEIBHBIE BOTIPOCHI

* w
CTy,Z[eHTBI, IIOKa3aBIIME YPOBEHb YCBOCHHA HHUKE ITOPOTrOBOI0, HE JOITYCKAIOTCA K IIPOMEXKYTOYHOU aTTECTAIMN 110 JUCHUILIINHE.
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2.2 llkana oueHuanus HA IMane NPOMENCYmouHOU ammecmayuu (3auem u IK3aMeH 6 eude Umoz08020 mecma,

Kypcosas paﬁoma)
Popma npomekyToHOR Orcyrersue ycsoenus (uixe IToporosslii (yA0BJIETBOPUTEIBHO) IIponBuHYTHII (XOpOILO) Boicoxmuii (0T IMYHO)
arTrecTaluu MOPOroBoOro)

BbINOITHEHHE HTOTOBBIX
TecToB (He MeHee 15
BOIIPOCOB Ha BAPHUAHT)

Menee 51%

51-79%

80-90%

91% u Oostee
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3. TunoBble KOHTPOJILHBbIE 3aIaHUS UJIM MHbIE MAaTePUAJIbI, HEO0X0AUMbIe
JJISL OLlCHKH 3HAHUI, YMEHUI, HABBIKOB U (MJIM) ONBITA AeATeJIbHOCTH,
XapaKTepu3yIuX 3Tanbl GopMupoBaHus KOMIIETEHIMI B IpoLiecce

0CBOEHMS 00Pa30BaTEIbHOI MPOrpaMMbI

®OHJA ONEHOYHBIX CPEACTB IJIAA TEKYIIEI'O KOHTPOJIA

Pazgen 1. ®usnosiorust pacTurebHoOM KieTKku. OCHOBHbIE MPOLECCHI JKU3HEAeATeTbHOCTH

HpI/IMepr 3a1a4 J1Jisl BBINIOJIHCHUA HA NPAKTUYICCKUX 3AHATUAX

1. HaGmonenue miuasmMonusa ¥ Jemia3MoiIn3a.

2. OmpeneneHre OCMOTHYECKOTO JJaBIEHHUS KJIETOYHOTO COKa METOOM IIa3MOJIH3a.
3. Onpenenenue NPOHULIAEMOCTH JKUBOIM 1 MEPTBOM MPOTOIIA3MBI.

4. OnpeneneHue cocylel CUIIbl PACTUTEIBLHON TKaHU.

5. Ilomy4deHre NOTYNPOHUIIAEMON MIEPENIOHKU M HAOIIO/ICHHE YH0CMOCA.

6. OmpeneneHne )KU3HECTIOCOOHOCTH CEMSIH 110 OKPAITMBAHUIO [IUTOILIA3MBI.

KOMILJIEKT IPUMEPHBIX TEM
pedeparoB no gucuumiinHe GU3M0JI0THA PACTEHUH 1JI51 TEKYIIEr0 KOHTPOJIS.

1. OcoOEHHOCTH CTPOCHHUS PACTUTEIBHON KJICTKH, €€ CTPYKTYpPHBIC SJIEMEHTBI: KIIETOYHAsS
000JI04YKa, SIPO, MUTOXOHIPHUU, PUOOCOMBI, MEPOKCHCOMBI, IHOKcucoMbl, OIIP, anmapar [ombmxwu,
BaKyoOJlb.

2. MeMOpaHHBII NPUHIIAI OPTaHU3alMH TTOBEPXHOCTH ITPOTOILIA3MbI M OPraHOUIOB KJICTKH.

3. Ctpoenne nuhyHKIUN OHOIIOTHIECKUX MEMOpaH.

4. TlnacTuael pacTUTENBHON KIIETKH: THWIIBI, JIOKANM3allMsl B TKaHIX W OpraHax pacTeHUH,
(YHKIIMY, B3aUMOTIPEBPAIICHHSL.

5. CrpykrypHas opranu3ais (OTOCHHTETHYECKOTO arnmapara.

6. CrpoeHue JincTa Kak oprana ()OTOCHHTE3a. XJIOPOIUIACTBhI: XMMHUYECKHUA COCTaB, CTPOCHHE,
OHTOTEHE3, PYHKIIUH.

Pa3nesn 2. ®otocunres. Ibixanne pacreHuii

HpI/IMepbl 3a1a4 1Jisl BbINMOJIHCHUA HA MIPAKTUICCKUX 3AHATUAX

1. IlomydeHue BHITSHKKH TIMTMEHTOB JIUCTA.

2. PazneneHre MUrMeHTOB JIMCTa METOJIOM OyMaskHOU Xpomarorpaduu.

3. Paznenenue nurmMeHToB 1o Kpaycy.

4.[leiicTBHE MIET0YH Ha XJIOPODHILI.

5. lefictBre kucnoThl Ha XJa0poduii. CieKTPOCKOMMYECKOe UCCIIEI0BaHHE JIUCTA.
6. ®ayopecteH Iy XJIopodunia.

7. OnpenieneHre MHTEHCUBHOCTH JIBIXaHUS CyXUX U MPOPOCIINX CEMSIH.

8. OOHapy)eHue epPOKCHIa3bl B COKE KITyOHS KapTodes.

9. OGHapykeHne KaTajga3bl B paCTUTEIHHBIX O0BEKTaX.

KOMIUVIEKT TIPUMEPHBIX TEM
pedepaToB no AucuuIInHe PU3HOI0TUA PACTEHHH /IS TEKYIIEero KOHTPOJIA.

1. Ucropus pa3Butus y4eHHsI O QorocuHTe3e. MacmTabbl W 3HaueHHE (DOTOCHHTE3a IS
ouocdepsl.

2. TlurmeHTHBICE CHUCTEMBI (POTOCHHTETUYCCKHX OPraHU3MOB. XIIOPOPWLIBI, KapOTHHOUIIEI,
(UKOOWIIMHBL: CTPOCHUE, CIEKTPAIbHBIC CBOWCTBA, (PYHKIUH. DJIESKTPOHHO-BO30YKICHHOE COCTOSHUE
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MTUTMEHTOB.

3. JlBe mmrmentHeie cucteMbl (PC | mw DC Il). CocraB, QyHKIHH, IJTOKATU3AIIHS.
doTocuHTETHYECKAs €ANHUNA. PeaklnOHHBIN LEHTP.

4. OTL doTtocuHTe3a: MUKINYECKHH W HEUUKIMYECKUI TPaHCIOPT 3JIEKTPOHOB (CBeToBas (paza
dboToCcHHTE3Q).

5.®@otodochopramponanme: IIAKIIAYECKOE d  HEIUKINICCKOE. XeMHOCMOTHIECKas
TEOPHUSIPHEPTETHUECKOTO COMPSKEHNsT MuTUea.

6. TemuoBast ctazus GOTOCHHTE3a: XUMHU3M peakiuii 1ukia KaapBuHa.

7. Xumm3M peakiuii accummsnun C4-pactenuit. [ukor Xatga, Cimaka. CAM-MeTabomnu3M.

8. CyrouHble M ce30HHBIE W3MEHEHHs (oTocuHTe3a. DOTOCHHTE3, POCT U HPOAYKTHBHOCTD
pacTeHui.

9. Drkomnorusi (GOTOCUHTE3a: BIHUSIHAE OCHOBHBIX (AKTOPOB cpensl Ha HHTCHCUBHOCTh U
HanpaBJIeHHOCTb (POTOCHHTE32

10. /lpixaHue MW €ro pojib B JKWU3HENESATEIHHOCTH pacTeHuil. Mcropus pa3BUTHS y4YeHHS O
JIBIXaHWH: HAadabHBIN 3Tan, padotel baxa, [lanmmanuna, Bunarna, BapOypra, Kefinuna.

11. AnaspoOHas Qa3za npxanus (TIMKOIN3): 3TAIBl U JHEPTETUIESCKHIA BBIXO/.

12. AspobHnas (asa npixanus. Lukn Kpebca, s3HepreTHuecKuii BHIXO/.

13. OTL| neixamms pacteHwis, ee ocobeHHocTH. OkucnuTenbHOe (OCHOPUIUPOBAHUE:
MEXaHU3MBI U JHepreTudeckast 3p(EeKTUBHOCTD.

14. Dxonorus [pixaHus (BIMSIHAE BHEIIHUX M BHYTPEHHHX (AaKTOpOB); HW3MEHEHUE
WHTCHCHUBHOCTH AbIXaHUA B OHTOI'CHE3C

Pa3znen 3. Boaublii 00MeH pactenuii. MuHepajibHOe NUTAHUE PACTEHU
IIpumepsbl 32124 111 BHINOJIHEHUS] HA PAKTHYECKUX 3aHATHAX

1. Onpenenenrie MHTEHCUBHOCTU TPAHCITUPALIMH BECOBBIM METOJIOM.

2. OnpeieneHue CTeeHN PacKpBITHS YCTHUI] HA PUKCHPOBAHHOM SIIHIEPMHUCE.

3. CpaBHeHME MHTEHCHBHOCTH TPAaHCIHMpAlMUM BEpXHEH W HIKHEH CTOPOH JIMCTa C TOMOILIBIO
XJIOPKOOAIIBTOBOM Oymary.

4. BiusiHue BHENTHUX YCIOBUI HA MPOIIECC TyTTAINH.

5. OmpenenieHre COCTOSIHUSL YCTHUI] METOOM HHQUIBTPAIHH.

6. BnusiHue NCKIIOYEHHNS OTAEIBHBIX 3JIEMEHTOB U3 MUTATEIbHOW CMECH Ha POCT PACTEHUH.

7. ®U3MONOrHYECKUE KUCIIBIE U IEJIOYHBIE COJIH.

8. Onpeznenenue copep)kaHusi HUITPATOB B PACTEHUH U PA3JIMYHBIX €I0 OpTraHax.

KOMILVIEKT ITPUMEPHBIX TEM
pedepatoB no aAucuMILInHe PU3HOI0THSI PACTEHHH AJIS1 TEKYILIEro KOHTPOJIA.

1. Mocryruienne BOmbI B PACTUTENbHYIO KIETKY. OCMOTHYECKOE JABICHHE W €ro 3HA4YCHHE B
MOTJIOIICHUH BOABI KJIETKOM.

2. TepMoguHaMUUeCKHE TIOKA3aTeNId BOJHOTO PEXUMa PACTEHUI: BOIHBINA MOTEHIIMAI U COCYIAst
cuja KJIETKHU.

3. CocrosHue BOABI B pacTBOpax. BsaumonelcTsue BOABI W OHONOIMMEPOB (OENKOB),
runpatanus. Dopma BOJbI B KIIETKE - CBOOOIHAS M CBSI3aHHAS BO/IA, UX (PU3HOJIOTHYECKAs! POJIb.

4. KopueBas cucTeMa Kak opra mnomiomienus Bojasl. CoctosiHue Bojbl B mouse. IlocTyruieHue u
MEPEABIKEHUE B KOPHE: ITyTH U MEXaHU3MBI.

5. Kopuesoe nasienne. "Tlad" v ryrraius pacteHuid. [lyTr 1 MEXaHU3MBbI TIEPEABIKEHHS BOIBI
10 PacTEHHIO.

6. Tpancmupaiys, €e 3HA4Y€HHE;, JUCT KaK OpraH TpPAaHCIUpAalWH. BHIbl TpaHCIMpalu, ee
noka3arenu. CyTOUHBIA X0/ TPAHCIHPAIIUH, BIMSHIE BHEITHUX YCIOBHUH.

7. YcTbuuHas TpaHCIHpPAIMs. Peryisiiust yCThUIHBIX IBHKEHHUI.

8. OcobOeHHocTn BOTHOrO OOMEHa Yy PACTEHHH paA3JIMYHBIX DKOJOIMYECKHX  TPYIIIL
PU3NOIOTUIECKHE OCHOBBI OPOIIAEMOT0 3EMJIIEACIHSL.
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9. Wcropwust pa3sBUTHS YYCHHUSI O MUHEPAJILHOM IIHTAHUN PACTECHHHA.

10. Maxkpoosnementsl - K, Ca, Mg,S, P, ux ¢usronoruyeckas pois.

11. Odusnonoruyeckas poiab a3oTa B JKU3HU pacTeHWil. VICTOYHWUKM a30THOTO MHUTAHUS
BBICHIMX pacTeHU. PUKcalns MONEKYISIPHOTO a30Ta.

12. MUKpPOIIEMEHTHI B 5KU3HU PACTCHUM.

13. MexaHu3M MOCTYIUICHUSI MOHOB B KJIETKY. Ponb kiieTouHol 00omouku. TpaHCIOpT HOHOB
gepe3 MeMOpPaHbI: TTACCUBHBIN M aKTHBHBIM.

14, DKOJIOTHST MUHEPAJIBHOTO IUTAHWs: BJIMSHAE BHEIIHMX W BHYTPEHHHX (DAKTOPOB.

DU3NOIOTHYECKIE OCHOBBI MPUMEHEHUs ynoopeHmit. PocT u pasButne pacteHuil. DTambl OHTOTEHE3a
BBICIINXPACTeHHUN: SMOPHOHANBHEIH, FOBeHWIBHBIHN, pa3MHOKEHHE, CTAPOCTh U OTMHPAHHE.

15. ®da3pl  pocTa PACTUTCILHOW KICTKH: JICJCHHE, pacTskeHue, audepeHIIUpoBKa.
CrapeHne 1 CMEPTh KIICTKH.

Pa3zpnen 4. O0OMeH U TPAHCHIOPT OPraHUYECKOro BellecTsa B pacrenusax. Poct u passurne
pactenuii. [IpucnocadanBaeMocTh H YCTOHYNBOCTH PacTeHU I

HpI/IMepbl 3a1a4 1Jisl BBITNIOJIHCHUSA HA IPAKTUYICCKUX 3aHATHAX

1. CBoiicTBa MOHOCAXapUIOB, AUCAXAPHUIOB U MOJUCAXAPUIOB (TIFOKO3bI, CaXapo3bl, Kpaxmana).
2. JIunuael 1 uX CBOMCTBA.

3. PactuTenbHble OSIKM M MX CBOMCTBA.

4. ®epMeHTaTUBHBIN THAPOIU3 KpaxMaia.

5. ®epMEHTAaTUBHBIN THAPOINA3 CaAXapPO3BbL.

6. OmnpezeneHrue akTUBHOCTH JIMITA3bI.

7. Knmaccuduxanust pepMeHTOB.

KOMILUVIEKT ITPUMEPHBIX TEM
pedepatoB no aucuMIInHe PU3HOI0TUS PACTEHHH AJIS1 TEKYILIEero KOHTPOJIA.

1. BiiusiHue BHELTHUX YCJIOBUH HA POCT pacTeHui. [lepruoguuHocTh pocTa, TUIIBI ITOKOSL.

2. PocTOBBIE IBHKEHUS: TEOTPOIN3M, (DOTOTPONM3M, XEMOTPOIIN3M.

3. OtkpbiTHe u obmme cBoiictBa (uroropmonoB. Pa6orsr Y. Jlapeuna, Boiicena-lencena,
XonogHoro, Benta. [opMoHanbHas Teopust TPOIU3MOB.

4. Aykcunbl. CTpoeHue, conepkaHue, CHHTE3, PaclpeiesicHue B Pa3IMYHbIX YacTIX PacTEHHM.
OxucnurensHbli pacnaa. [lonspaeiii Tpancnopt. @usnonorunyeckas akTHBHOCTh M MEXaHU3MBI IEHCTBUSI.
SIBnenve anukagbHOTO TOMUHUpOBaHUA. [IpakTHyeckoe HCNONB30BaHNE ayKCHHOB B OMOTEXHOJIOTHUH U
PacTEeHHEBOJCTBE.

5. T'mO6epenunnl. OtkpeiTHE, cTpoeHue. ConepikaHue, TPAHCIOPT W paclpelesicHHe B
Pa3IMUYHBIX YacTAX M opraHax pacreHuil. dusmomornyeckas aKTUBHOCTh M MEXAHW3MBI JEHCTBHAL
[IpakTHueckoe mpUMeHEHHE.

6. Lurokununsl. [lpuponusie u cunrerndeckue. OTKpHITHE, CTPOCHHE, COACp)KaHUE, MecTa
CHHTE3a, TPAaHCIOpTa W pachpeneieHre B pacTeHusx. dusmomornyeckas aKTHBHOCTh W MEXaHHM3MBI
JerictBus. BzaumogeicTBue ¢ IpyrumMu rOpMOHAMU.

7. ®OUTOrOpMOHBI - MHTHOMTOpPHI pocra: aOciu3oBas KuciaoTa u dTHieH. CTpoeHue, mecra
CHHTE3a, COEp)KaHWE U paclipefesieHrne B pacTeHusX. dusnonorndyeckas akTUBHOCTh W MEXaHH3MBI
JEHCTBUS.

KOMIIVIEKT TECTOB st npoMesKyTO4YHOIi aTTecTanuu (3K3aMeH)
10 JUCHUILIMHE

Ha tperbem Kypce 3K3amMeH NPOBOAMUTCS B BHUJE HUTOrOBOrO TecTa. I BBIIIOJIHEHUS
TecTa OTBOAUTCS 45 MUHYT.
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IIpumepHbIe 3a1aHNS UTOTOBOIO TeCTa

1. Kakue éHympuKxiemounvie CMpyKmypbl umeiom Hememopannoe cmpoenue?
1) METOXOHIPUH
2) XJIOpOMJIIACThI
3) neHKomIacThl
4) puGOCOMBI
2. bonee cunbHblil n1azmonu3s 6yoem HAOII00AmMbCA Y MKAHU, ROZPYHCEHHOIL 6
1) 1 M pactBOp caxapo3bl
2) 1 M pacTBop ITIOKO3bI
3) 1 M pacTtBop XJIOpHaa HATPH
4) OyneT oIMHAKOBBIM BO BCEX pacTBOpax
3. Kak nazvieaemcsn nosejieHue y HeKOmMopslx pacmenuii nepeo 00icoem Kanenek 600l Ha
KOHYUKax aucmuoee?
1) KyTUKy/IApHas TpaHCIMpAIHs
2) nepuaepManbHas TpaHCIUPALUs
3) COKOBBIAICIICHUE
4) ryrramus
4. Kax ucnonv3yemcsa 6onvuias yacmoy 600bl 60CX00Au{€20 MoKa no Kcuieme?
1) Ha MeTaboTMYeCKHe PEeAKIIHH
2) Ha TPaHCTIHPAITIIO
3) Ha monepKaHue TYPrOPHOTO JABICHUS KIETOK
4) nns A0CTaBKU OPTraHUYECKUX COCTUHCHUN TKAHSIM KOPHS
5. llouemy emopyro cmaouro pomocunmesa Ha36aau MEMHOBOU?
1) mpOXOAUT TONBKO B TEMHOTE
2) HauOoJee aKTUBHA B TEMHOTE
3) He 3aBUCHT OT CBETa
4) 3aBUCHUT OT TEMHOTBI
6. Cunmes Op2aHuuecKUX COCOUHEHUII U3 HEOP2AHUYECKUX C UCHOIb306AHUEM CEEMmOGOil
IHEpzUU HA3bIEAEMCS
1) dbotocuuTE30M
2) TIIMKOTU30M
3) npIxaHuemM
4) rereporpodHOI accuMuUITAIIUei
7. Kaxue uepmot ovixanus u gpomocunmesa agnawomcea oougumu?
1) oOpa3oBaHuE YIIEKHUCIOTO Ta3a
2) cunare3 ATD
3) HeoOXOIMMOCTh COTHEYHOTO CBETA
4) notpebieHne KUCIOpoaa
8. Umo 6 bonvuieii cmenenu eausem Ha UHMEHCUGHOCHLb ObIXAHUA PAcCmeHUA?
1) atmocdepHoe naBneHune
2) MHTEHCUBHOCTH OCBEIICHHUS
3) Temmeparypa Bo3Iyxa
4) oTHOCHTENBHAS BIAXXHOCTH BO3LyXa
9. Cocyuwyaa cuna K1emku npu NOJIHOM HACLLUWEHUU 600011 DAGHA
1) TypropHOMY IaBIEHUIO
2) OCMOTHYECKOMY JIaBJICHHIO
3) Hys10
4) cymMMe OCMOTHYECKOTO ¥ TyprOPHOTO JaBJIEHUI
10. Yem obOvacuaemcsa 3a6a0anue JUCHbE8 6 JHCAPKUIL OeHb HnpU  O0O0CMAMOUHOM
Konuuecmeegnazu ¢ nouge?
1) HETOCTATKOM MOHOB Kajus B PACTCHUAX
2) TepMUYECKON KOATyJISAIHEeH OCITKOB B KJIIETKaX PaCTCHHIMA
3) npeobiagaHueM TpaHCIHpALMU HaJl MOCTYIICHUEM BOJIBI U3 TIOUBBI
4) HaKOIJICHHEM MEePBUYHBIX TPOAYKTOB (POTOCHHTE3A
11. ITouemy ouccumunayuio Ha3vl6alom IHePeemMuecKum npoveccom?
1) B mpouiecce JUCCUMUIISILIMMI TTOTIIONIACTCS SHEPTHS
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2) BBIICISICTCS DHEPTHS
3) cuHTE3UpPYIOTCS OpraHNYeCcKHe BEIIeCcTBa
4) Mpouecchl TUCCUMUISINH TPOUCXOASIT TOJIBKO B METOXOHIPUSIX
12. Ykaricume npagunvnoe ypasnenue Xumuma ObIXanus
1) CGleoe + 602 — 6C02 + 6H20
2) CGleoe — 2CH3CHOHCOOH
3) CeleoG — 2C02 + 2CH3CH20H
4) C¢H;1,06— CH3CH,CH,COOH + 2CO; + 2H,0
13. Knemounoe cmpoenue enepgvie Haba00A1 y pacmeHuii:
1) P.I'yk;
2) H.I'pro;
3) P.bpoyn;
4) A.Ilypkune.
14. Komnonenmult Kiemku 0003Hauarom oouium NOHAMUEM:
1) nuTomIa3ma;
2) mpoToIIa3ma;
3) nmpoToracr;
4) moHATHEM 2 WK 3.
15. IToosustcnocms npomonnazmol 00ycio61eHaA UIMEHYUUBCOCHIBIO CEOIICHE:
1) aunuaos;
2) OeIKOB;
3) dbocdarnnos;
4) nunonnoB U pocdatumos.
16. PacmumenbvHbule KiemKu coeOuHeHbl MeHcoy co0oii:
1) MEXKJIETHUKAMU;
2) 0COOBIM MEKKIIETOYHBIM BEIIECTBOM, HAXOIAIIMMCS MEXITY 000I0YKaMHU COCETHUX KIIETOK;
3) BBIPOCTAMHU [IUTOTLIA3MBI,
4) MEXKJIETOYHBIM BEIIECTBOM H MEKKJICTHUKAMHU.
17. Knemounoe cmpoenue opzanu3zmos ceudemensCcmeyem o:
1) cxoaCTBE KUBOM M HEKUBON MaTEpHH;
2) IPUHLMITHAIBHOM OTJIMYUU PACTEHUI OT )KUBOTHBIX;
3) eIMHCTBE OPraHUYECKOTO MHPA;
4) HEKOTOPOM OTIMYNHU MPOKAPUOTHOHN KIETKHA OT SYKAPUOTHOM.
18. IIponuyaemocmv MeMOpaH nPOMONIA3IMbL 00ECREUUBAION UOHDL:
1) Ca*";
2) Na', K*, CI';
3) Zn*";
4) M92+;
5) Cu”.
19. B kakux u3 HA36aHHBIX OP2AHOUOO08 PACMUMENbHOI KlemKU HaAKanaueaemcsa Kpaxman?
1) B xJoporiactax u siape;
2) B XJIOPOIIIACTAX M JICHKOILIACTaX;
3) B BaKyOJIsIX U MUTOXOHJIPHSIX;
4) B cepocomax.
20. Kakue opzanouowst 8 Kiemke ¢ IHEP2eMUYECKUMU CUCHEMAMU U C YEHMPOM ObIXanusn?
1) spo;
2) MUTOXOHJIPUH;
3) XJIOpOILIACTHI;
4) pubOCOMBI.
21. louemy mumoxonopuu Hazvléarom IHEP2eMU4eCKUMU CMAHUUAMU K1emKu?
1) ocymectBisitor cunte3 ATP;
2) cuHTe3 OenKa;
3) pacmemsitor ATP;
4) cHHTE3 YTJICBOJIOB.
22. K zpynne opzanozenHbIx XUMUUECKUX ITIEMEHNIO8 OMHOCAMCA:
1) kucaopo, yraepo, BOIOPO/I, KEIe30;
2) yriepo, MarHui, KHCIIOPOI, HOJ;
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3) Bomopoa, KHCIOPO, YTIIEPOI, a30T;
4) xene3o, Gocdop, a3ot, yriiepos.
23. Kaxue ¢ynxyuu svinonnaom aunuo?
1) perynsTopHyto, aHTHOMOTHKOB;
2) TpaHCIOPTHYIO, KATATUTHIECKYIO;
3) SHepreTHYeCcKyI0, CTPOUTEIHHYIO;
4) KaTaJTUTHYECKYIO, PETYIATOPHYIO.
24. Kakoe 3nauenue 01a pacmenuil umerom xcupvl?
1) cTpyKTypHBIE KOMIIOHEHTH MEMOPaH;
2) 3amac 3HepTuu;
3) TepMoOperyIsaIys;
4) ucrouauk H20.

25. Kakue 3anachsle 6eujecmea omkiaobléalonca y pacmenuii Ha 3umy?

1) 6enxwu;

2) yTIeBOBL;

3) KHpHI;

4) yrneBobl, OENKH, JKAPHIL.

26. B Kakoit yacmu Knemku HAX00UMCA HAUOOIbULASA YACMb C60000HOI 600b1?

1) B KJI€TOYHOM 000I0UKE;
2) B BaKyoJsiX;
3) B mUTOILIA3ME;
4) B XJIOpOTIIIACTE.
27. Yem omauuaromces gpepmenmot om opyzux 6enxoe?
1) cuHTE3UpYIOTCS HAa prOOCOMaXx;
2) SBISIOTCS KaTaIN3aTOpaMH XUMHYECKAX PEaKITuii;
3) B X cocTaB BXOAST METAILIbI, BATAMHHBL.
28. Ckonvko monekyn AT® obpazyemca npu
domodhochopunuposanuu
a)o6
6)5
B) 4
r) 3
29. Huxn Kanveuna cocmoum u3 3manos
a) kapOokcuIupoBaHus, has3bl OkuciIeHusl, (ha3bl pereHepauu

UUKTTUYECKOM U

0) kapOokcuMpoBaHus, (ha3bl BOCCTAaHOBIEHHS, a3kl pochoprmInpoBaHus

B) KapOOKCUIIMpOBaHUs, a3bl pocTa, (ha3bl BOCCTAHOBICHHS
T') KapOOKCHIIMPOBaHHs, (a3bl OKUCIEHUsI, ()a3bl BOCCTAHOBIICHUS

30. /Ina kakux pacmenuii xapakmepen yuki Xemu-Cnek-Kapnunosa

a) 7151 CYKKYJICHTOB

0) A7 TEeTI0MI00UBBIX PaCTeHUI
B) JIJISl BOJIHBIX PacTeHU

T) JUTSL XOJIOJIOCTOUKHX PacTEHUMN
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