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1. Ilnanupyembie pe3yJIbTAThl 00y4eHHUS MO0 JUCHUILINHE, COOTHECEHHBIE C
ycraHoBJeHHbIMUA B OIIOII BO unaukaTopaMu 10CTHKEHUSI KOMITeTEH M i

1.1 llepeyens KOMNeTeHIHI, POPMHUPYEMBIX Y4eOHOM TUCIUIIIINHOM

NuaaukaTopbl 10CTHKEHUST KOMIEeTEeHIMH

Koa v HaumMeHoBaHue KOMIIETEHIIUN
Ilnanupyemblie pe3yJbTaThl 00yUeHUsI

OoumenpodgeccuonaibHasi KOMIETEHIIUsI

OIIK-1 Cnocoben pemars Ttunossie 3amaun | OIK-1.1. 3HaTh 3): OCHOBHbIE 3aKOHBI
IpOo(ECCHOHANBHOM  JEATENTLHOCTH HA OCHOBE | MaTeMaTHYECKHX, €CTECTBEHHOHAYHBIX u
3HAHWH OCHOBHBIX 3aKOHOB MaT€MATHYECKUX U | 00menpo(pecCHOHANBHBIX JUCIUIUIME, HEOOXOIMMBIX IS
€CTECTBEHHBIX Hayk c NPUMCHEHHMEM | pellleHHs THUIOBBIX 3afad B oOmactd B oOnacTu
MH(POPMALHOHHO-KOMMYHUKALMOHHBIX arpo3KOJIOTHH, arpPOXUMMH U arporo4YBOBEICHUS

TEXHOJIOTHi OIIK-1.2. YMetrb (Y): NpuMeHATh 3HAHUS OCHOBHBIX

3aKOHOB MATEMATHYECKMX M €CTECTBEHHBIX HAyK IUIs
pellleHus CTaHAAPTHBIX 3a7a4 B OOJACTH arpodKOJIOTHH,
arpoOXMMHH U arpoOTOYBOBEICHHS

OIIK-1.3. Bnanern (B): UHPOPMAIIUOHHO-
KOMMYHUKAIIMOHHBIMU TEXHOJOTHAMH B PENIEHHN THITOBBIX
3ama4 B OONACTM  arpOJKONIOTHH,  arpoXUMHHM |
arporno4BOBEICHHUs

2. lean 1 321244 0CBOEHHA Y4eOHOM IMCUMILVINHBI, MECTO AUCHUILIUHBI B
crpykrype OIIOII BO

VyeOnas aucuuminHa «@DU3MOJIOTUS PACTEHUI» JUIsl CTYAEHTOB, OOYyYarolUXCs IO
nporpaMMe IOATOTOBKM OakanaBpa HamlpaBieHUsS «ATPOXMMHS U arporoyBOBE/ICHUE
OTHOCHUTCS K AucUUIUIMHAaM o0s3atenbHoi yactu OITIOII BO.

Heab: popMupoBaHUE TEOPETUUECKUX 3HAHUH 1 MPAKTUYECKUX HABBIKOB, COBPEMEHHOTO
IpeJICTaBlIeHUs] (QU3MOJIOTUM PACTEHUH Kak O Hayke, KOTOpas U3ydaeT IpOLECCHI
KHU3HEIEATEIbHOCTH U (YHKLIHMU PACTUTEIBHOTO OpraHM3Ma Ha BCEM MPOTSHKEHUH €ro
OHTOI€HEe3a IPHU BCEX BO3MOXKHBIX YCIOBHUSX BHELIHEH cpejbl; 00 OpraHu3aluy, yrpaBlIeHUH U
UHTErpaluy (YHKIMOHAIBHBIX CHCTEM B pACTUTEIILHOM OpraHu3Me; O (yHKIIMOHAJIbHOU
AKTUBHOCTH PACTUTEJbHBIX OPraHM3MOB, O XMMHUYECKOM COCTABE M IMPEBPALLEHUHU BEIIECTB Y
pacTeHui.

3agauu:

— PacKpbITHE CYLIHOCTHU INPOLIECCOB KUZHEAECATEIBHOCTH PAaCTUTEIBHOTO OpraHu3Ma B
OHTOT€HE3€ B PA3JIMUHBIX YCIOBUSAX CpEAbl C LEJIBIO YINPABIEHUS XOJOM pOCTa M Pa3BUTHUSA
pacteHuil, GOpMHUPOBAHUEM ypO’Kasi U €ro KaUeCTBOM

— yIpaBlieHHE KaueCTBOM SBIISIETCS 0CO00 BayKHOM 3ajjaueii OMOXUMHUM PACTEHUIA;

— BbIBICHHE (QYHKIUU pacTeHUuM, (QYHKIHOHAIBHBIX CHCTEM, OO0ECTIeYUBAIOLINX
pean3annio reHeTHYECKON MporpaMMbl pOCTa U pa3BUTHSA;

— ompeneneHne (GYHKIUU 3€JI€HOr0 aBTOTPO(HOro pacTeHHs, €ro BO3AYIIHOTO U
NOYBEHHOTO TMHUTaHUs, JbIXaHHE, POCT M pa3BUTHE, pa3MHOXKEHHE, NPUCIOCOONIEHUE K
HEeOJIarOMPUITHBIM YCIOBUSIM CpPE/Ibl OOMTAaHMUS,

— u3ydeHue (YHKIMHM >KMU3HEHHBIX SIBJICHUH: TIPOLIECCOB IMPEBpAILEHUS BEIIECTB,
NpEBpalliCHUsT SHEPruM, HM3MEHEHUs (OpMBbI, YIpaBieHHs M HHYOPMAIMM PACTHTEIBHBIX
OpPIraHU3MOB.



3. O0beM y4eOHOH TUCUMILIUHBI B 324€THBIX eIUHUIIAX C YKA3aHUEM
KOJIMYECTBA AaKAIeMUYEeCKHUX YaCOB, BbIICJICHHBIX HA KOHTAKTHYIO padoTy
0o0y4arIumMxcs ¢ npenogasaresieM (10 BUAaM y4eOHbIX 3aHATHI) U HA
CaAMOCTOAITEIbHYI0 PadoTy 00y4aromuxcst

3.1. 3aounas dhopma 0OyueHuUs

Buj yue6HO# paboThI 3 Kypc

OO0m1ast TpyA0EMKOCTh AUCIUIUIMHBI, 3a4€THBIX €UHUIL 4
4acoB 144
AynuTopHasi (KOHTaKTHas1) paboTa, 4acoB 14

B T.4. 3aHATUS JIEKIIMOHHOI'O THUIIA 6
3aHSATHUS] CEMUHAPCKOr0 TUMA 8
CamocrosiTe/ibHasi padoTa 00y4alouuXcs, 4acoB 121
Kontpoab 9
Bua npomexyTo4HON arTecTanuu JK3aMEH

4. Conepxxanne TUCHHUILUIMHBI, CTPYKTYPUPOBAHHOE MO TeMaM (pa3aesiam) ¢
yKa3aHHeM OTBEJEeHHOI0 HA HUX KOJUYECTBA aKaJleMUUYeCKHX YaCOB M BU/I0OB
Y4eOHBbIX 3aHATHI
4.1 Ilepeuenv pazodenoe OUCUUNIUHBL C YKAZAHUEM MPYOOEMKOCHU
ayoumopHoi (KOHmaKkmHoil) U camocmoamebHol padomaol, 6U006 KOHMPO.ell

U nepeuna Ko.innemeuuuﬁ
3aouHas popma oOyUyeHHs

TpynoeMkocTh, yacoB

B TOM 4YHCJIC

HanmenoBanue pa3acioB

ayIUTOPHON
U TEM YAUTOP

(KOHTaKTHOM)
paboTHI

BCETO

CaMOCTOSITEb
HOW paboThI

Kox
KOMIIETEHITH
5

HaumenoBan
ne
OIIEHOYHOTO
CpeacTBa

Pasgen 1. ®usnosnorus
pacTUTENBHOM KIIETKH.
OCHOBHBIE ITPOLIECCHI
KU3HEACSTEITHHOCTH

33,5 3,5

30

1.1. Ctpoenue
pacTUTENBHOM KIIETKH,
XUMUYECKUN COCTaB ee
KOMITOHEHTOB, (DYHKITUU

17 2

15

1.2. PacTutenbHbIe TKAHHU,
WX Kiaccudukanms,
cTpoeHue, GyHKIUH

16,5 1,5

15

OIIK-1

MPaKTHIECKOE
3a/1aHue,

pedepar

Pasnen 2. ®orocunres.

JpIxaHue pacTeHuit 34,5

3,5

31

2.1. ®orocuuTes, €Ero
(hazbl, 3aBUCHMOCTH OT
BHEITHUX U BHYTPEHHUX
(haxTopoB

18 2

16

2.2. [IpixaHue pacTeHU,
o01iee ypaBHEHUE,
TIpeACTaBICHUE 00
AKTHBALIUU KUCIOPOJIA.
OKHCIIUTETBHOE

16,5 15

15

OIIK-1

IPAKTUICCKOC
3aJaHuc,

pedepar




¢dochopunuposanue.
JlpIxaTenpHbIH
KO3 PHULIHEHT

Paznen 3. Bomgubiii oOMeH
pacTeHui.

MuHepanbHOE TUTaHUE
pacteHui

33,5

3,5

30

3.1. Boauslii 0OMeH
pacTeHul, CTpyKTypa 1
CBOMCTBA BOJIBI,
TpaHcrmparus. [Ipobnema
BOJHOTO aeduimra

17

15

3.2. Yuenue o
MHHCPAJIbHOM IMTAaHUN
pacTeHui, coiepxaHue
MUHEpaIbHBIX JIEMEHTOB
B PACTCHHUSAX, KPYTOBOPOT
a3oTa, (hocopa u cepsl B
ouocdepe. Makpo- u
MUKPOBJIEMEHTBI, BITUSHHE
BHCIIHUX W BHYTPCHHHUX
(hakTOpOB Ha UX
moTpebIIeHNe PacTeHUSIMHU

16,5

15

15

MPaKTHYECKOe
3aj1aHue,

pedepar

OIIK-1

Paznen 4. O6meH u
TPaHCIOPT OPraHUYECKOTO
BEIIECTBA B PACTEHUSX.
Pocrt u pazButue
pacTeHuM.
[TpucnocabauBaeMoCTh 1
YCTOMUYHBOCTb PACTEHUI

33,5

3,5

30

4.1. O6MeH u TpaHCTIOPT
OpPTaHMYECKOTO BEIECTBA
B pacTeHuu. bimxHui u
JATBLHUHA TPAHCTIOPT
BEIIECTB, OCHOBHEIE
MeTabonuThl. CriocoObI
peryaupoBaHus
TpaHCIopTa
OpPTaHNYECKOT0 BEIeCTBa
C LIEJBIO MOBBILICHUS
YPO’KaliHOCTH U KauyecTBa
MIPOYKIMH

17

15

4.2. Poct u pa3BuTHe
pacTeHui, ux
YCTOWYHMBOCTD K BIHSHHIO
pa3INYHBIX (AaKTOPOB.
Ortanbl OHTOreHe3a
BBICIIMX PacTEHUIH,
CrocoObI pereHepanuu

16,5

15

15

NPaKTHYECKOE
3a7aHue,

pedepat

OIIK-1

Hroro 3a kypc

135

14

121

ITpome:kyTouHan
arrecTanus

Hrorosoe
TECTUPOBaHUE

HUTOI'O no nucouIIimHe

144

14

130




4.2 Cooeprrcanue oucuyuniunst no pazoenam

Paznen 1. @Dusnonoruss pacTurelbHO KJeTKH. OCHOBHbIE IpoLECcCHI
JKM3HeNeATeJIbHOCTH

Hean — npuoOpeTeHre TEOPETUUECKUX U IPAKTUYECKUX HABBIKOB OCHOBHBIX IIPOLIECCOB
KU3ZHEJEATENIbHOCTH, (DU3HOIOTHH PACTUTEIHHOM KIETKH.

3agaum — wu3ydyeHue (GUMONOTUM W OMOXMMHUHM PACTUTEIILHOW KIIETKH;, OCBOCHHE
CYIIHOCTHU (PM3HOJOTHUYECKHUX IPOLECCOB PACTEHUMN

IlepedyeHb yueOHBIX 3JIEMEHTOB pa3jeJia:

1.1. CrpoeHue pacTUTeJbHON KJIETKH, XUMHYECKHHl COCTAB €€ KOMIIOHEHTOB,
GyHkumm.

OOmiass cxemMa oOpraHu3alMd pacTUTENbHOW KieTku. Kierounass teopus. Mertoabl
WCCJIEIOBAHUS PACTUTENIbHBIX KJIETOK. (OCHOBHBIE  3aKOHOMEPHOCTH NOTJIOLIEHUSI BOJbI
kieTkoil. OcMocC U ero 3akoHbl. PacturenbHas kiieTka - ocMOTHYecKas cuctema. OcMoTHYECKOe
u TypropHoe pgaBiaeHue. Cocymass cwia. XUMHUYECKMH MOTEHUMand BOAbl U BOAHBIN
noTeHnuan KieTkiu. OCHOBHBIC CTPYKTYPHBIC 3JIEMEHTHI KJICTKH, UX CTPOSHUE M PYHKIHH (PO,
pruOOCOMBI, TUTACTHABI, MUTOXOHIPHUH, DHIOIUIA3MAaTUYECKUM pPETUKYIyM, ammapar [ oibixkwu,
BaKYyOJb, MEPOKCUCOMBI, TJIUOKCHUCOMBI, OJEOCOMBI, LUTOCKEIET, IIa3MOAECMbl, KJIETOYHas
crenka). I[lpupoma U QyHKIIMM OCHOBHBIX XHMHUYECKMX KOMIIOHEHTOB PACTUTEIBHON KIICTKU.
OYHKIMOHATBHOE B3aUMOJICUCTBUE KJIETOYHBIX CTPYKTYyp. MemOpaHbl, HX poib B
MPOCTPAHCTBEHHOW OpraHu3anuu KieTku. KommapTMeHTauss ¥ HWHTerpanusi KJIETOYHOTO
oOMeHa. OCHOBHBIC MPUHIUIBI JIEHCTBUS PETYISTOPHBIX MEXaHU3MOB KIETKH. ['eHeTnuyeckue
CHCTEMbl PACTUTEJIBHOW KIETKH M HUX B3auMozeucTtBue. DH3MKO-XMMUYECKUE CBOMCTBA
MPOTOIIA3MBI, UX (PU3NOIOTUYECKOE 3HAUCHUE.

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

OCHOBHbBIE TKaHW PACTEHHUM: ACCUMWIAIIOHHAs, 3amacaroniasi, BO3AYXOHOCHas U
BOZIOHOCHas TkaHu. Kiaccudukanusi Tkanel 1o KjIeTouHoMy cocTaBy. [lokpoBHBIE, OCHOBHBIE,
BBIICTTUTENbHBIE, MPOBOJAIIME, MEXaHHYeCKhe U oOpa3oBarenbHbie TkaHu. CTpoeHHe U
(GYHKIUMA PACTUTEIHHBIX TKAHEH.

Pa3nen 2. ®otocunres. /Ibixanue pacreHuit

Henn — npuobpeTeHre TEOPETUUECKUX U MPAKTUYECKUX HABBIKOB O (a3zax (pOTOCHHTE3a
U €ro 3aBUCHUMOCTH OT BHEIIHUX U BHYTPEHHHX (aKTOPOB Cpeibl, AbIXaHUU pacTeHui, oOIiero
ypaBHEHUS, IPEJICTaBICHUN 00 aKTUBALIUU KHUCIOPOa.

3agaum — M3Y4UTH POJIb POTOCHHTE3a B OHTOTEHE3€ PACTEHUS, B3AUMOCBA3b JIbIXaHUS U
(doTocHuHTE3a, pOJIb JbIXaHUS B IPOAYKIIMIOHHOM IPOLIECCE.

2.1. ®oTocuHTE3, €10 (pa3bl, 3aBUCHMOCTH OT BHEIIHUX H BHYTPEHHUX (aKTOPOB.

OOmme npencraBieHust 0 (OTOCHHTE3E M €ro pojd B YIJIEPOAHOM IHUTAHUM PACTEHUH.
OOmee  ypaBHeHHe  (OTOCHMHTE3a, €ro  KOMIOHEHThl.  CTpyKTypHas  OpraHu3aius
¢doTocunTeTHYecKoro anmnapara. CTpoeHHe JHCTa Kak CHelUaIM3UPOBAHHOTO OpraHa (poToCHHTE3a.
XJ0poIu1acTel, WX yABTPACTPyKTypa. I[IMrMEHTHBIN KOMIUIEKC. XJIOpPOMWIUIBL XHUMHAYECKast
CTPYKTYpa, CIIEKTpajibHble CBOMCTBA, (DYHKLMM, OCHOBHBIE 3Tambl OMOCHHTE3a. PUKOOMIMHBIL:
CTpYKTypa, (yHKIMH, pacrnpocTpaHeHue. KapoTHHOMIBI: XMMHUYECKOE CTPOEHHUE, CBOICTBa,
CIIEKTPHI noronieHus, pyHkuun. OyHKIMOHAIBHOE M YKOJIOTHYECKOE 3HaYEHHE PA3IMUYHbIX (HOopM
ITUTMEHTOB.

[ornomenne cBeTa NUTMEHTaMU. OJIEKTPOHHO-BO30YXKIEHHOE COCTOsiHME. Murpanus
SHEPIMH B NUTMEHTHBIX cHCTeMax. [IMrMeHThl aHTEHHOrO KOMIUIEKCA M PEAKIIMOHHOIO LIEHTpA.
[IpeoOpazoBanne SHEPrUM M OKUCIUTEILHO-BOCCTAHOBHUTEIILHBIE TIPOLIECCHl B  PEAKIHOHHOM
HEeHTpe. DJIEKTPOH-TpaHCTopTHas 1ienb ¢orocunte3a. dorocucremsr | u Il [ukmudeckuit u



HEIUKIIMYECKUA  TPAHCTIOPT JJIEKTPOHOB, COMPSHKEHHOE (PYHKIIMOHHPOBAHWE (POTOCHCTEM.
OOpazoBaHue ‘‘BOCCTAHOBUTEIBLHOW CHJIbI . MOTOOKHCICHHE BOJLI M BBIICICHHUE KHUCIOPOJIA.
dotodochopuupoBaHue  (XeMHOOCMOTHYECKUE MexaHu3M cuHTe3a AT®D, crpoeHne u
dbyakmmonupoanue ATd-cuHTa3bI)

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

Bmusnne ©Ha  QoTocuMHTE3 TeMmepaTypbl, YCIOBUH  OCBELICHHS, COJEPIKAHHA
YIJIEKUCIIOTHI, YCIIOBUH MUHEPAIbHOTO MHUTaHUs, BojocHaOxeHus. MOTOCHHTE3 B OHTOrEHE3e
pacTeHusl.

TpancnopT, pacnpenesieHHe M HMCIOJIb30BaHUE ACCUMMIIATOB B pacTeHuu. CTpoeHue
dbnod3MBl U MexaHU3M (UIOAMHOTO TpaHcmopra. PacmpenencHue mpoaykToB (OTOCHMHTE3a B
pacTeHUH, HCIOIb30BAHUE ACCUMWIATOB Ha POCT M JbIXaHWE, 3alacaHue MpPOJYKTOB
dorocunTe3a. JJOHOPHO-aKIIENTOPHBIC OTHOIICHHS. Bo3pacTHbIe 0COOCHHOCTH (POTOCHHTE3A.

3aBUcHUMOCTh (OTOCHMHTE3a OT CBETa, TeMIepaTypbl, MUHEPAIbLHOTO MUTAHUS,
BostocHaOeHus, KoHueHTpanuu CO2. dorocuHTe3 U MPOAYKIMOHHBKIH mporecc. COBpeMEHHBIE
NpEJCTaBICHUsT O B3aUMOCBSI3U (OTOCHHTE3a M ypoxkas (Teopusi (HOTOCHHTETHYECKON
IPOJYKTUBHOCTH)

2.2. ]lpixaHue pacTeHMii, o0llee ypaBHeHHe, INpeAcTaBJIeHHe 00 AKTHBAIUH
Kuciaopoaa. OxuciaurenbHoe pochopuimposanue. JApixaresbHbiil KO3 uuMeHT.

Omnpenenenue npoiecca KIETOYHOro apixaHus. O01mas cxema mporecca AblXxaHus. THIbl
OKHCITUTEIHHO-BOCCTAHOBUTENBHBIX peakiuil. KataauTudyeckrue cucTeMsl AbIXaHus. MeXaHU3Mbl
aKTHUBALlUM BOJAOpOAa cyOcTpara W MOJEKYISIPHOTO Kuciopoga. MeTabonu3M IbIXaTelbHOTO
cyocrpara. ['mukomm3. IlpeBpamenue mnupysata. [lukn KpeGca. ['THMOKCHIATHBIA UKL
ANOTOMUYECKUN ITYTh OKUCIEHUS TIIFOKO3bI.

Cy6ctparnoe dochopunupoBanue. OxucnutenbHoe ¢ochopuiupoBanue. DakTopsl,
BIIUSIONINE Ha OKUCIUTENbHOE (OCPOPIINPOBAHHUE.

B3aumocBs3p apixaHust ¢ Apyrumu mporeccamu oomeHa. COCTaBiSIONIME JbIXAHUS:
IBIXaHUE POCTa, AbIXaHWE MOAJAepKaHUsd. BnusHue BHEMHUX (HaKTOPOB HA MPOIECC JBIXAHUS.
N3meHeHne NHTEHCUBHOCTH JIXaHUS B OHTOT€HE3E

Jlpixanue pacteHul U ero peryisinud. JlpIXaHue LeJIoro pacTeHus U TKaHeu. /[pixanue
pocTa u nojAepKaHus. BiusHue BHYTPEHHUX M BHEIIHMX (PAKTOPOB HA CKOPOCTH JIBIXAHMS.
B3aumocBs3p npixaHus W (DOTOCHMHTE3a, pONb JbIXaHHWA B MPOAYKIIMOHHOM MpoOIlecce.
Bo3MoxHOCTH peryaupoBaHus AbIXaHUS MTPU XPAaHEHUH PACTCHUEBOAUECKON MPOAYKITHH.

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

Hean — npuobpereHne TEOPETUUECKUX M MPAKTUUYECKUX HABBIKOB OBJIA/IEHHUS OCHOBAMU
3HAaHUH O CYIIHOCTH OOMEHHBIX M POCTOBBIX MPOILIECCOB, MPOTEKAIOIIUX B PACTCHUSX.

3agauum — M3YyYUTh OCHOBHBIE 3aKOHOMEPHOCTH POCTa M PA3BUTUS; O3HAKOMUTHCS C
¢duzuonoruei n Onoxumuen GoOpMUPOBAHUS KaueCTBa yporKasl.

3.1. Boaublii 00MeH pacTeHMii, CTPYKTypa M CBOWCTBAa BOAbI, TPaHCHHpPaLMs.
IIpodsema BogHoOro nepuumnTa.

3HaueHue BOJBI IS KU3HEACIATEIbHOCTH pacTeHnid. @opmel Bobl B KieTke. KopHeBas
cuUcTeMa Kak opraH norpeOieHust Boabl. KopHeBoe naBieHHe, 3HaU€HHE, MEXaHU3M U METObI
onpeaenenus. I'yrranus u miad pacteHuil. @opmbl BoAbl B MOYBE. BOJHBIE XapaKTEpUCTUKU
nouB. duznonoruueckas 3acyxa u ee npuuuHbsl. KoappuuueHT 3aBsaanus.

MexaHu3Mbl IEpeNBHKEHUT BOABI 110 pacTeHuro. Teopus cuereHus. TpaHcnmpanys, ee
dopMbl M (usnonormueckoe 3HaueHue. KoIMUYECTBEHHbIE IOKA3aTeld  TPAHCIUPALUU.
KyrukynspHas TpaHcnupauus. YCTbUYHAs TpPaHCIUpPAUMs W MEXAaHU3M €€ PperyJupOBaHUs.
Oco0eHHOCTH BOJHOTO OOMEHA y Pa3HBIX 3KOJOTHUYECKUX Tpymi. Poib pacteHuii B KpyroBopoTe
BOJIBI B OMochepe



3.2. YueHne 0 MHUHEPAJIHLHOM NUTAHWH PACTEHMIl, coJep:KaHHe MHHEPAJbLHBIX
3JIEMEHTOB B PaCTeHHMSIX, KPyropopor a3ora, ¢ochopa u cepol B Ouochepe. Makpo- u
MHKPO3JeMEeHThI, BJHSIHHME BHEIIHMX M BHYTPeHHHMX (akTOpoB Ha HX mnoTpedJieHue
PaCcTeHUSMH.

Ponp pacteHuii B KpyroBOpOTE€ MHHEPAIBHBIX 3JIeMeHTOB B Omocdepe. [TorpedHOCTH
pacTeHu B AIIEMEHTaX MUHEpanbHOro nutaHus. CoaepaHue U COOTHOLICHHE MHUHEPAJIbHBIX
HJIEMEHTOB B TOYBE U B PACTCHUAX U (PaKTOpHI, UX onpenernsomue. Kiaccudukanuu 3JeMeHTOB,
HEOOXOIUMBIX JJIs pacTeHUi. Pu3nonoruyeckas poib Makpo- 1 MUKPOAJIEMEHTOB.

Ilormomenue BelECTB KIETKaMU KOpPHsA. DBiIvKHUN M JAJIbHUM TPaHCIOPT HOHOB B
TKaHsAX pacteHus. llepepacnpeneneHre U peyTHIM3alKs HOHOB B pacTeHUU. BizaumonenicTBue
MOHOB (aHTaroHW3M, CHHEpPru3M, aJyIMTUBHOCTH). KopHeBoe muTaHue Kak BaKHEHIINH (akTop
YIPABJICHUS IPOJYKTUBHOCTBIO U KAYECTBOM YPOIKas.

A30THO€ TMTaHWE PACTeHWl. ACCUMWIAIMS HUTpara. buonorunueckas asotdukcars.
A30T(hUKCHPYIOIIHE MUKPOOPTaHU3MBI 1 UX POJIb B MUTAHUU PACTEHUH a30TOM.

Cepa u ee coaepkaHue B paCTUTEIILHOMN KIIETKE.

®ochop u ero coenmunHenuss B pacteHusix. lloctymnenue docdopa B KIETKY, MyTH
BKJIIOUEHUS B META00JIN3M.

[lornmomenue, coaep:kaHue W POJb Kajus, KajblUs, XJIOpA, MarHus B PacTUTEIbHOU
KJIETKE; CTPYKTYpHasi U PEryJsTOpHas poJib KajbIUs; y4acTUE MarHusi B METa0OIM3Me, MarHui
B COCTaBe XJIOpoduLia.

Hpyrue  MakpoaneMeHTHl  (Kene3o, KpemHwmid). HWMx 3HaueHWe W (QYHKIUH.
MukpoaneMeHTsl (MapraHern, MOJUOACH, KOOalbT, Meab, IMHK, Oop). Poas B merabonausme
pactenuii. MUKpOAJIEMEHTHI KaK KOMIIOHEHTBI i aKTUBATOPBI (PEPMEHTOB.

[louBa KaK MCTOYHMK MHUHEPAIBHBIX JIEMEHTOB. lIuTaTenbHbIE pacTBOPBL, UX COCTaB.
DU3NOTOTUYECKHE OCHOBBI MPUMEHEHHS yI0OOpEHUI.

Pa3znen 4. O0MeH M TpaHCHOPT OPraHMYecKoro BemecrBa B pacreHusix. Poct u
passutue pactennid. [IpucnocadanBaeMocTh M YCTOHYHBOCTH PACTEHHI

Hesn — npuoOpeTeHUEe TEOPETUUYECKUX U TMPAKTHUECKUX HABBIKOB IO JIMATHOCTHKE
(U3HONIOrMYECKOTO  COCTOSHHUS  PACTEHUH M IIOCEBOB, IMPOTHO3MPOBAHUIO  JEHCTBUS
HEeOJIaronpHusATHBIX (PaKTOPOB CPeibl HA YPOKAMHOCTD CENbCKOX03IUCTBEHHBIX KYIBTYD.

3agaun — u3yuuTh (PU3MOJOTUYECKHE OCHOBBI TPHUCHOCOOJIEHUS U YCTONYMBOCTH
pacTeHUH K yCIOBUSAM CPEJBI.

4.1. O0MeH M TPaHCHOPT OPraHMYeCKOro BellecTBA B pacTeHUHM. BimxkHui u
AANbHUHA TPAHCIOPT BelIECTB, OCHOBHbIe MeTa0o0auThl. CnoCO0BI peryJMpoBaHUsA
TPAHCIOPTA OPraHWYeCKOr0 BelIeCTBA C LeJbI0 MOBBIINICHUS] YPOKAMHOCTH M KayecTBa
NPOAYKIUH.

Cremnduka obOmeHa BemecTB y pacteHuil. [IpeBpallieHue a30THUCTBIX BEIIECTB B
pacTteHuu. MeTraboinyeckre MyTH CHHTE3a BAXHEHIINX XUMHUYECKHX BEIIECTB. BTOpWUYHBIN
metaboau3M. Ponb apixanus B OnocuHTe3ax. buocuHreTnueckas aesTelbHOCTh KOpHS. brvxauit
U JTaTbHUM TPaHCIOPT BellecTB B pacTeHUU. CocTaB (I09MHOr0 U KCHIIEMHOTO coka. CriocoObl
pEryJINPOBAHUS TpaHCIoOpTa BELIECTB C LENBIO MOBBIIIEHUS YPOKaliHOCTH
CEJIbCKOXO3SUCTBEHHBIX KYJIbTYp U KaUeCTBA MPOTYKIIHH.

[TonsiTHE O BOCXOASIEM M HUCXOASILEM TOKax BELIECTB B pacTeHuu. IlepensmxeHue
OpraHWYECKUX BelecTB. bivkuuii n gqanbHui ((PIIo3MHBIN) TPAaHCTIOPT ACCUMUJISATOB.

OCOOEHHOCTH aHATOMHYECKOT'O CTPOEHUS 3JeMEHTOB (hiosmbl. TpaHcnopTHbIE (POPMEI
BEIIECTB. BO3MOXHBIA MeEXaHU3M M PEryisanus (IO3IMHOTO TpaHCIOpPTa. 3aBUCUMOCTH
TpaHCIOPTa BEUIECTB OT TEMIIEPATYPhl, BOJAHOTO pEeXUMa, MUHEPAJILHOTO IUTAHUS PACTEHUS.

Pounb Tpancnopra BemiecTB B MHTErpaluu GyHKIUI 1IET0r0 pacTeHHUS.



CriocoObl Cekpeluy BEIIECTB Y PacTUTENBHBIX OpraHu3MoB. HapyxkHble CeKpeTOpHbIE
cTpyKTyphl. XKene3ku u xenezuctble Bosocku. Hekrapuuku. ConeBble Ke€I€3KM U BOJOCKHU.
I'mparonel. BHyTpeHHUE CEKpEeTOPHBIE CTPYKTYPBI

4.2. Poct M pa3BuTHe paCTeHHii, UX YCTOHYHBOCTh K BJIHAHHIO Pa3THYHBIX
(pakTOpPOB. JTANBI OHTOreHe3a BBICIIUX PACTEHMI, CTIOCOOBI pereHepamnuu.

OO01ue mpeacTaBlieHUss O POCTe U Pa3BUTHUM PACTEHUH. 3aKOHOMEPHOCTH POCTA, THIIbI
pocra. KuHetnka pocToBbIX mporueccoB. OCHOBHBIE 3Tallbl pa3BUTHUA pacTeHuUl. KietouHsble
OCHOBBI pocTa. OCOOEHHOCTH POCTa OPraHOB PACTEHHIA.

Koppensiiuu pocToBbIX IPOLECCOB Pa3IMUHbIX OPraHOB, pereHepaLusl.

BnusiHue Ha pocT W pa3BUTHE BHYTPEHHUX M BHEIIHUX (akTOpoB. DHU3HMOIOTHYECKUE
OCHOBBI JIeHiCTBHSA (PUTOTOPMOHOB.

[Ipoueccyl  pa3gpaxuMocTd U BO30yAMMOCTH. TWIbl  JBIXKEHUS  pacTEHUI
(BHYTPHKJIETOUHBIE IBUKEHUS, TPOIIU3MbI, HACTUM, HyTAallUN) U UX MEXAaHU3MBI.

OcHOBHBIE JTambl OHTOTE€HE3a (IMOPUOHANBHBIN, IOBEHHIIBHBIN, PENpPOAYKTUBHBIMH,
3pernocTty, crtapenus). Mopdooruueckue, (GU3NOIOTHISCKHEe U METabOIHIeCKUe 0COOSHHOCTH
3TanoB oOHTOreHe3a. CocCTositHME IOKOs Yy pacTeHuM. Tumbl HOKOS W HX 3HAYCHHE s
KU3ZHEJEATEIIbHOCTH PACTEHUH.

[Tpunuuner goropeueniuu. Peuenuus u ¢usnonoruyeckas pojib KpPacHOrO CBeTa.
@OUTOXPOMBI U CBETOBOWM KOHTPOJIb pa3BUTHA. Pemenius u Qusnonorundeckas pojb CHHETO
ceeta. Kpunroxpom u dororponus. dotoneprnoansm u tepmornepuoansm. Biausaue dakropon
Cpeabl Ha POCT, pa3BUTHE M MOP(OTeHe3 pacTCHUH.

5. OHCHO‘IHI)IC MaTepuaJbl 110 JUCHUILIMHE
O1eHOYHBbIC MAaTepUaNbl MO JUCIUIUIMHE TPEACTaBJICHbl B BUIC (OHIA OLECHOYHBIX
CPEICTB.

6. MarepuajbHO-TEXHUYECKOE U Y4eOHO-MeTOANYECKOe
o0ecrnevyeHne TUCHUIINHBI

6.1 Ilepeyenb yueOHO-METOAMYECKOT0 O0eCIIeYeHUS 110 JUCHUIINHE

Ne

o/ ABTOp, HAa3BaHUC, MECTO U3aHUs, U3AATCIbCTBO, 'O U3AaHU, KOJIMYCCTBO CTPAHHUILL

Ka6auxoBa H.B. ®usnonorus pacteHuit. Meronuieckne yka3aHus M0 H3YYSHHUIO TUCIUTUIAHBL /
Poc. roc. arpap. 3a04.yH-1.- b, 2022. — 25 c.

Kabaukoa H.B. ®Dwusmomoruss pacrenmid. MeTroaudueckne yKa3aHWUS JUISI  BBITOJHEHUS
naboparopHbix padot / Poc. 'oc. arpap. 3ao0u. yu-1; B, 2022. — 71 c.

6.2 IlepeyeHb yueOHBIX U31aHUI, HEOOXOAUMBIX VISl OCBOCHUS JUCHUIJINHbBI

[leyatHbie yueOHbIC U3AaHUs B OMOIHOTEeUHOM (hoH e *

KonunuecTso
Ne ABTOp, Ha3BaHHE, MECTO M3/IAHMUsI, U3/IaTEIILCTBO, TOJ] U3JJAHHSI, KOJTHYECTBO
9K3EMIUISIPOB B
n/m CTpaHUI]
Ooubnmorexe
OcHoBHas
Ky3uneuos, B.B.
®dwusnonorus pacreHui : yued.1s By3oB / B.B.Ky3nenos,I.A.[lmutpuesa. - M. 11
: Bercm.mk., 2005. - 736¢. - ISBN 5060047865: 441.79 : 441.79
du3uojiorus pacTeHuii : yue0.u1st By308 / moxa pen.M.I1.Epmakosa. - 2-¢ 31
m3n. menp. - M. : Axkagemus, 2007. - 635¢. : mi. - ISBN 9785769536885




Ky3snenos, B.B.

®dusznornorus pactenni : yue0. ais By30B / B.B. Kysnenos, I'.A. Imutpuesa. - 25
M. : Beici.mik.:Adpuc, 2011. - 783c. : nn. - ISBN 978437200018

I[OHOJ'IHI/ITCJ'ILH&H

HNBanosckmii, /..

Ousnonorus pactenwnii / J|.W. Banosckuit; mox pen. H.H. Xynsaxosa. - 4-e 2
3. - M. : JIEHAHJL, 2016. - 540c. - ISBN 9785971025221

JloBmoBa, H.M.

®dusnomnorus pactenwuii : yue0. mocodue / H.M. Jlosnosa, M.B. baxanosa. - 1
Ynan-Ymo : Bypsarckuii I'Y, 2019. - 188c. - ISBN 9785979313849

I'onoBko, T.K.

Du3HONOrus pacTeHN C OCHOBaMH OMOXMMHHU M aHATOMHUU : yueb. mocodue / 1
T.K. T'onoeko, I'.H. Tabanenkoga. - CeikrbiBkap : CJIU, 2018. - 114c. - ISBN

9785923909562

DJeKTpoHHbBIE YUeOHbIe U3AaHUs B AJIEKTPOHHO-0MOInoTeyHbIx cuctemax (3bC):

/1

ABTOp, Ha3BaHUE, MECTO U3IAHMUSI, TOJl U3IAHUSA,
KOJINYECTBO CTPAaHMI]

Cchuika Ha yyeOHOe n3nanue B ObC

OcHoBHas

[utukosa, A.B. IloneBomcTBo : yuebnuk / A.B.
Iutukora. — Cankt-IletepOypr : Jlans, 2019. —
200 c. — ISBN 978-5-8114-3310-0. — Texcr :

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

3JIEKTPOHHBIN // DJIEKTPOHHO-OMOINOTEHAs! CHCTEMA
«Jlanby : [caiit]. — URL:

Kynukosa, E.I'. K 90 ®usuosiorus u 6Moxumus
pactenuii: mabopaTtopHsli paktukym / E.T.
Kynukosa, H0.B. Kopsrun, H.B. Kopsruna. — I1en-
3a: PUO Tlensenckoro I'AY, 2018. — 267 c. /| -Tekcr

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

AIIEKTPOHHBIH// DNEeKETPOHHO — OUOINOTEUHAs
cucrema «Agrilib»: caiir.-bamammuxa, 2012.- URL: -
PesxuM JI0CTyIa : JUIst 3apErUCTPUP. MOJIB30BaTENEH.

JlomonHuTENbHAS

YuebHO—MeTOANYECKOE Mocobue K J1abopaTopHO-
NPaKTUYECKUM 3aHATHSIM 1O Kypcy «Dusnonorus u
omoxumus pactenuit». byrpeir UB. Jlonckoit 'AY.
2014. 96 c. [OnexTtponHbIi pecypc]. — Pexum
JOCTyna:

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

6.3 IlepeyeHb 31eKTPOHHBIX 00pa30BaTeJILHBIX PeCypcoB

Ne
n/n

DJIeKTPOHHBII 00pa3oBaTeIbHbIil pecypc

Jdoctyn B DOP (cerb UHTepHET, JIOKATbHAS
CeTh, ABTOPU30BAHHBI/CBOOOTHBIN A0CTYII

ONeKTPOHHBIN Hay4HO-TIPOU3BOJCTBEHHBIN
KypHan  «ArpodkoUHdpoy». DI'YII «BHUU
Arposkonnadopm». Mocksa. Pexxum nocryna:

http://ebs.rgazu.ru/?q=node/118

6.4 CoBpemMeHHble TNPo(ecCHOHATbHbIE

0a3bl JaHHBIX, HWH(POPMALMOHHBbIE

CNIpaBO4YHbI¢ CUCTEMbI U JIMICH3UOHHOE MIPOrpaMMHOe obecrneyeHue

CospemenHble npodeccnoHaNbHbIe 0a3bl JAHHBIX, HHPOPMAIHOHHBIE CIIPABOYHbIE
cucreMbl, UHU(pPOBbIE  IIEKTPOHHbIe  OHUOJMOTEKM M  Jpyrue  3JIeKTPOHHbIE
o0pa3oBaTe/IbHBIC peCypChl
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https://e.lanbook.com/book/111910
http://ebs.rgazu.ru/index.php?q=node/3610.%20(����%20���������%20:10.10.2019.)%20-�����
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

1. JloroBop o moakiaroueHUH K HammoHanmbHOW SIEKTpOHHOM OuOnIMOTEKE U
NpPEJOCTaBIICHUH  JIOCTyra K oObekTtaM  HanuoHambHOHW — DIIEKTPOHHOH — OMOJIIMOTEKH
Nel01/HBB/0502-m ot 26.02.2020 5 neT ¢ mpoJIOHTaIHeH

2. Cornamenue o OecrulaTHOM TecTOoBOM JnocTtyne k Polpred.com. O630p CMU
27.04.2016 6eccpouno

3. Cornamenne o OecrulaTHOM TecToBOM JnocTyne K Polpred.com. O630p CMU
02.03.2020 6eccpouno

4. Uudopmannonno-crpaBouynas cucrtema «[apant» — URL: https://www.garant.ru/
HNudopmannonHo-cripaBounasi cucrema Jlunensuonusiii goroBop Ne 261709/OI01-2 ot
25.06.2021

5. «Koncynbrant [Imrocy. — URL: http://www.consultant.ru/ cBo6oambIi 1ocTy

6. Dnexkrponno-6ubIMoTeuHass cucrema AgQriLib http://ebs.rgazu.ru/ (cBumeTenscTBO O
rocyJapCcTBeHHOM peructparuu 6a3nl nanHbix No2014620472 ot 21.03.2014).

Hoctyn K JIEKTPOHHOM HH(OpPMALIOHHO-00pPa30BaTeIbHOI cpene,
HH(OPMANMOHHO-TEJIEKOMMYHHKAIIMOHHOI ceTH «AHTEepHeT»

1. Cucrema aucranionnoro ooyuenus Moodle www.portfolio.rgazu.ru (cBo6oaHo
pacnpocTpaHsiemMoe)

2. [lpaBo wucnonb3oBanus uporpamm miusi OBM  Mirapolis HCM B cocrase
GbyHKIIMOHAIBHBIX OJIOKOB U Moayinei: BuptyanbHas komHaTta. CtanaaptHas aunensus 10 1000
noJas3oBarenel Ha 1 mecsn (Jluensnonnsiii qoroop Ne 77/03/22 — K ot 25 anpens 2022)

3. HuHoBalMoHHAsi cHCTeMa TEeCTUPOBaHMS — TMPOrpaMMHOE oOecredeHrue Ha
mwiardopme 1C (dorosop Ne K/06/03 ot 13.06.2017)

4. OOpa3oBaTelbHbIIl UHTEpHET — MopTayi Poccuiickoro rocynapcTBEHHOTO arpapHOTro
3a0YHOTO YHUBEPCUTETA (CBUIAETEIHCTBO O PETHUCTPAIIMU CPEACTBA MACCOBBIX MH(pOPMAIMH I
Ne ®C77-51402 o1 19.10.2012).

JInueH3noHHoe M CBOOOIHO pacnpocTpaHsieMoe NPOrpaMMHoe odecrieyeHue

1. OpenOffice —  cBoOGomHBII  TakeT  OQPHCHBIX  MPHIOKEHUH  (CBOOOIHO
pacrpocTpaHseMoe)

2. linuxmint.com https://linuxmint.com/ (cBo601HO pacmpocTpaHseMoe)

3. DnexTpoHHO-OnOMMoTeuHas cuctema Agrilib http://ebs.rgazu.ru/ (cBuaETEIBLCTBO O
rocy/IapcTBEHHOU peructpanuu 6a3sl qaHHbix Ne2014620472 ot 21.03.2014)

4. Opunmanphas crpanuna ®I'bOY BO «Poccuiickuil rocyaapcTBEHHBIN arpapHbIil
3a0uHbIil yHUBepcuTeT» https://vk.com/rgazuru (cBo6oHO pacripocTpaHseMoe)

5. [lopran  denepanbHOr0  rocyAapCTBEHHOro  OIOHKETHOrO  00pa30BaTeIbHOTO
yUpeXAeHusi BbICHIero oOpa3oBaHusi «PoccHiickuii ToCyqapCTBEHHBIN arpapHbIil 3a04HBIHI
YHUBEPCUTET (cB0OOTHO pacmpocTpaHseMoe)
https://zen.yandex.ru/id/5fd0b44cc8ed19418871dc31

6. AutuBupycHoe mporpammuoe obOecneuenne Dr. WEB Desktop Security Suite
(Cy6nunensnonnsiit joroBop Nel3740 Ha mepenady HEMCKIIOYMTENbHBIX MPAaB Ha MPOTrPaMMBbI
st OBM ot 01.07.2021).

6.5 llepeyennb y4eOHBIX ayIUTOPHii, 000PYTOBAHMS H TEXHHYECKHX CPEICTB

o0yueHust
HaumeHoBaHue
IIpexnasnavenue Kopmyea Ilepeuensn
NOMelleHUs Ne IlOl;Iey e;mﬂ 00opynoBanus (B T.4. BUPTYAJIbHbIC AHAJIOTH) U
(aynuropumn) 3 m TeXHHYECKHUX CpPeIcTB 00yueHus ™
(ayauTopumn)
s 3ansaTuit YueOHo- Cnenuanu3upoBaHHas MeOelb, Habop
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https://www.garant.ru/
http://www.consultant.ru/
http://ebs.rgazu.ru/
http://www.portfolio.rgazu.ru/
https://linuxmint.com/
http://ebs.rgazu.ru/
https://vk.com/rgazuru
https://zen.yandex.ru/id/5fd0b44cc8ed19418871dc31

JIEKIIMOHHOTO THIIA aJMUHHUCTPATUBHBIN | TeMOHCTpanMOHHOTO 000pYAOBaHHUSL. [IpoexTop
kopriyc Ne 329 MynabTuMenna Aser p 727111K, DkpaH cTanuoHAPHBINA
DRAPER BARONET HW 10/120
st 3ansTuit YueOHo- Crenuanu3upoBanHas Meoens, mukpockon MOTIC DM
CEMHHAPCKOro Tuia aIMUHUCTPATHBHBIN 111, mukpockon «buonam», Tepmocrat TCO1/80 CITY,
(cemuHaper, KopItyC aBToknas BK-30, anexkrpuueckas mmta - 3BU-412.
TPAKTHIICCKHC Ne 311 XonoaunbHHUK «CapaToBy ISl XpaHEeHHUs TUTATeITbHBIX
aniiEcI;ﬂl\;H, Cpel ¥ XUMHYECKHX npenapaT(zB. MuKpocKonYecKHe
aGOpaTOpHBIE mpemnapaTsl 10 TeMaM 3aHsATHI, XUMHYecKas ocyaa
paboThl,
KOJJTIOKBUYMBI),
TPYyNIIOBBIX
KOHCYJIbTAlLUM,
WHJIUBUAYAJIbHOU
paboThI, MpoBeNEeHNUS
TEKYILIET0 KOHTPOJIS
Y TIPOMEKYTOYHOM
aTTEeCTALUU
Hns YueOHo- Uuranbublil 3an. IlepcoHanbHble KoMObiOTEpbl 11 mmiT.
CaMOCTOSITENIbHOM aIMUHUCTPATUBHBIA | BeIXonm B  HMHTEpHET, [HOCTYII B  AJIEKTPOHHYIO
paboThI KOpIIyC. MH(POPMALMOHHO-00Pa30BaATENHHYIO cpeny
YHHMBEPCUTETA
YuebOHo- Crienmann3upoBaHHas MeOeb, TIePCOHAITHHBIE
1a60paTOPHBIHA komnbloTepsl 11 mT. Beixom B HMHTEpHET, OOCTym B

kopiyc. Kab. 320.

3JIEKTPOHHYIO MH(POPMAIIIOHHO-00pa30BaTEeNbHYIO

cpelly YHUBEpCUTETa

Y4eOHo-
aJIMHUHUACTPATHUBHBIH
KOpITyC.

Kab. 105. Yuebnas
ayJIUTOPUS JIJIs
Y4eOHBIX 3aHITUN
00yJaroImxcs u3
YKClia MHBAJIUI0B U
ymrg ¢ OB3.

Crienmaim3upoBaHHas MeOesb, HA0OP JIEMOHCTPAIIMOHHOTO
obopymoBaHus. ABTOMATH3UPOBaHHOE pabodee MeCTO
JUIS  WHBAJIHIOB-KOJICOYHUKOB C  KOPPEKI[MOHHOM
TeXHUKOW W WHAYKIHOHHOW cuctemonr OnCuc 290;
ABTOMAaTH3UPOBAHHOE

pa60qee MECTO JJIsA

CHa0OBUAAIIMX W HE3PSAYMX  IOJIb30BaTeieil  co
craroHapHbIM  Bueoysenuunrenem OnCuc 29 ON;
ABTOMaTH3MPOBAHHOE

pa60qee MECTO JJIsA

CHa0OBUAAIIMX W  HE3PSYMX  IOJb30BaTeNell ¢
nopTratuBHBIM BuAeoyBeianuurenem InCuc 207 CF,;
pabouee

HE3psUnX

ABTOMaTI/ISI/IPOBaHHOG MECTO JUIA

ClIa0OBUIAINX U MOJIL30BATENIE  C
gyuraromelt mMamuHor 21Cuc 207 CN; AnmapaTHbiid
KOMIUIEKC ¢ (DYHKIMEH BUACOYBEIUUCHUS U YTCHUS IS

C1a0OBUAAIMX U HE3pAuuX moik3oBateneid InCuc 207

OsS.
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®EJEPAJIBHOE I'OCY JAPCTBEHHOE BIOJUKETHOE OBPA30OBATEJIBHOE YUPEX/IEHUE BBICIIEI'O OBPA3OBAHUSI
MUHUCTEPCTBA CEJIbBCKOI'O XO3541MCTBA POCCUMCKOU ®EJJEPAIINN

«POCCHUMUCKHIA T'OCYJIAPCTBEHHBIA YHUBEPCUTET HAPOJHOI'O XO3SMCTBA
NMEHMU B.A. BEPHAICKOI'O»

(YuuBepcurer BepHaackoro)

@®oHJ OLIEHOYHBIX CpeaCTB AJId NIPOBCACHUA TEKYIICI0 KOHTPOJIA U
HpOMe)KyTO‘IHOﬁ arrecranmmun oﬁyqamumxcn o JIMCHMIIJIMHE

DuU3n0JI0rus paCTeHUH

Hanpasnenue noaroroBkn 35.03.03 ArpoXyuMus U arpOlIOYBOBEICHHE

Hamnpasnennocts (mpoduis) nporpaMMbl ATPOXUMHES M arpOTIOYBOBEICHUE
Ksamudukamus bakanaBp

dopma 00yyeHHs 3a0UHas

banammxa 2023 r.
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1.0nucanue nokaszareJieii 1 KpUTEpHeB OLEHNBAHUS MJIAHUPYEMbIX Pe3yJIbTATOB 00y4YeHHUs 10 Y4eOHOH TUCIMILINHE

KO[I U HAUMCHOBAHHUHN

YposeHs ocBoeHus

IInannpyemsle pe3yJbTaThbl 00y4eHUsI

HanmeHoBaHue OLIEHOYHOI0
cpencTBa

KOMIETeHIHH
OIIK-1 Cmocoben pemats
THUITOBBIC 3a/1a9u
npodecCHOHATBLHON

JEATeIbHOCTH HAa  OCHOBE

3HAHWH OCHOBHBIX 3aKOHOB
MaTeMaTHYECKHX u
€CTECTBEHHBIX HayK c
MIPUMEHEHHEM
nHpopMannoHHO-
KOMMYHUKAIMOHHBIX
TEXHOJIOTUI

IHoporosplii
(YA0BJ1€TBOPUTEJIBHO)

3naer: OCHOBHBIE  3aKOHBI  MAaTEMaTHYECKHUX, €CTCCTBEHHOHAYYHBIX |
o0mrenpogeccnoHaIbHBIX AUCIUTUTHH, HEOOXOIUMBIX IS PEIICHNS THIIOBBIX 33134 B
00JTacTH arpo’KOJIOTHH, arPOXAMHUH U arPOIIOYBOBEICHUS

YMeer: IPUMEHATh 3HAHUA OCHOBHBIX 3aKOHOB MAaTEMATHYECKUX M E€CTECTBCHHBIX
HayK Ui PEIICHWS CTAaHAApPTHBIX 3a7ad B 00JACTH arpo3KOJIOTHUH, arpOXUMHH U
arporno4YBOBeICHUS

Baaneer: uH()OPMAIMOHHO-KOMMYHHKAIIMOHHBIMHA ~TEXHOJIOTUAMH B  PCUICHUU
TUTIOBBIX 33/1a4 B 00J1aCTH arpO3KOJIOTHH, aTPOXUMHH U arpOTNIOYBOBEICHUS

IIpoaBMHYTHIH
(xopoo)

TBepao 3HAeT: OCHOBHbIE 3aKOHBl MAaTEMAaTHYECKHUX, €CTECTBEHHOHAYJYHBIX U
o01enpohecCHoHaNbHBIX TUCHUILTHH, HEOOXOIUMBIX JUIsl PELICHHs THUITOBBIX 33/1a4 B
00J1aCTH arpo3KOJIOTHH, aTPOXUMHUHU U arpOIIOYBOBEICHUS

YBepeHHO YyMeeT: IPUMEHATh 3HAHHSA OCHOBHBIX 3aKOHOB MAaTE€MaTH4eCKUX U
€CTECTBEHHBIXHAYK MJIs PCIICHMS CTAaHAAPTHBIX 3a7ad B OOJIACTH arpo3KOJIOTHH,
arpoOXMMHH M arporioYBOBEACHHS

YBepenno Biaageer: HWHOOPMANMOHHO-KOMMYHHUKAIMOHHBIMA TEXHOJIOTHSIMH B
pELICHNH THITOBBIX 3a/a4 B 00JIACTH arpo3KOJIOTHH, AT POXUMHHU M arporoyBOBEACHUS

Boicokuii
(OTJIMYHO)

CdopmupoBaBmeecs CHCTeMATHYEeCKHe 3HAHNS: OCHOBHEIC 3aKOHBI
MaTEeMaTHYECKUX, €CTECTBEHHOHAYYHBIX M OOIIENPO(PECCHOHANBHBIX TUCIHILINH,
HEOOXOUMBIX ISl PeIIEHUS] TUTIOBBIX 33a71a4 B 00JIACTH arpOdKOJIOTHUH, arPOXUMUHN U
arpornoYBOBEICHUS

CodopmupoBaBuieecsi cucTeMaTHyecKoe yMeHHe: TPUMEHSITh 3HAHUS OCHOBHBIX
3aKOHOB MaTeMaTUYECKUX M €CTECTBEHHBIX HAYK JUIA pelleHus] CTaHAapTHBIX 3aj]a4 B
00JacTH arpod’KOJIOTUH, ATPOXUMHH U arpOTIOYBOBEICHUS

CdopmupoBasieecs cucTeMaTHyecKoe BJIajJeHHue: UH(POPMAITHOHHO-
KOMMYHHUKAIIMOHHBIMH TEXHOJOTHSAMH B pCIICHHHM THIIOBBIX 3aJady B 00JacTu
arpod’KOJIOTUH, arPOXUMHHU U arponoYBOBEICHUS

IpakTUYeckoe 3anaHue, pedepar,
UTOT'OBOE TECTHPOBAHHE
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2. Onucanue mKaJ OleHuBaHUSA

2.1 HIkana oyenueanus Ha ymane meKyuie2o KOHmMpo.is

®dopma TeKyLIero KOHTPOJIS

OTcyTcTBHE YCBOCHUS (HIKE
TIOPOTOBOTO)

[ToporoBerii (YIOBIETBOPUTEIHEHO)

[IpoBuHYTEIH (X0OpOIIO)

Bricokwuit (0TIMIHO)

Bremonaenne
MPAaKTHIECKOTO 3aJaHHs

HE BBINIOJTHEHA WJIA BCE 3aJaHUA PEIICHBI
HETIPaBUJIBHO

Pemeno Oonee 50% 3amaHus, HO MEHEe
70%

Pemreno Oonee 70% 3amaHus, HO

€CTh OIIMOKHU

BCE 3aJaHMA pemeHbl 0e3
OIINOOK

Pedepar

Pedepar ve moaroroneH

Marepuan He CHCTEMaTU3UPOBaH,
oopmIIeH HE IO TIpaBHIIaM, CTYICHT B
HEM HE OPHEHTHPYETCS

CTyZneHT OpHEHTHPYETCS B
cozepskaHuu pedepata, HO

3aTPYAHACTCS BECTU JUCKYCCHUIO HA

BBIOpaHHYIO TEMY

CTyneHT JeMOHCTPHPYET
rIyOOKHe 3HaHUs BOIPOCa
pedepara, oTBevYaeT Ha
JOTOJIHUTCIIbHBIC BOIPOCHI

CTYZ[CHTBI, IMMOKa3aBIIME YPOBCHb YCBOCHUA HUKC ITOPOIrOBOT0, HE JOIIYCKAKOTCA K HpOMCXCYTOqHOﬁ aTTCCTallMH 110 JUCHHUITIINHE.

2.2 lllkana oyenueanusa Ha mane npomeofcymounoﬁ ammecmauuu (3auem U IK3AMEH 6 8UOe UMO0208020 mecma,

Kypcoeasa paboma)
®Dopma NPoMeKyTOUHOM OtcyrcTBHe yCBOeHUS (HMKe . . .
ATTeCTAINN noporosoro) Iloporosrlii (y10BJ1€TBOPUTEIBLHO) IpoaBuHyTHIN (XOpO110) Beicoknuii (0T1M4HO)

BrimonseHne HTOroBEIX
TecTOB (He MeHee 15
BOIIPOCOB Ha BapHaHT)

Memnee 51%

51-79%

80-90%

91% u Oomee
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3. TunoBble KOHTPOJILHBbIE 32IaHUS UJIM MHbIE MATEPHUAJIbI, HEO0X0AMMbIE
JJISL OLlCHKH 3HAHUI, YMEHUI, HABBIKOB U (MJIM) ONBITA AeATeJIbHOCTH,
XapaKTepu3yIuX 3Tanbl GopMUpoOBaHHUS KOMIIETEHIUI B IIpolecce

0CBOEHMS 00Pa30BaTeIbHOI MPOrpaMMbl

®OHJA ONEHOYHBIX CPEACTB IJIAA TEKYIIEI'O KOHTPOJIA

Pazgen 1. ®usunosiorust pacTurebHoOM KieTKku. OCHOBHbIE MPOUECCHI KU3HEAeATETbHOCTH

HpI/IMepr 3a1a4 J1Jisl BBINIOJIHCHUA HA NPAKTUYICCKUX 3AHATUAX

1. HaGmronenue mia3smMonusa U Jeria3MoIn3a.

2. OnpeneneHnue OCMOTHYECKOTO JaBICHHS KJICTOYHOTO COKa METOIOM IJIa3MOJIH3A.
3. Onpenenenue NPOHULIAEMOCTH JKUBOI 1 MEPTBOM MPOTOIIA3MBI.

4. OnpeneneHue cocylel CUIIbl PACTUTEIBLHON TKaHU.

5. Ilomy4yeHre NOIYNPOHUIIAEMOW TIEPETIOHKU U HAOIIOIEHHE HI0CMOCa.

6. OmpeneneHne )KU3HECTIOCOOHOCTH CEMSIH 110 OKPAITMBAHUIO [IUTOILIA3MBI.

KOMILJIEKT IPUMEPHBIX TEM
pedeparoB no gucuumiinHe OU3M0JIOTHS PACTEHUH 1JI51 TEKYIIEr0 KOHTPOJIS.

1. OcoOEHHOCTH CTPOCHHUS PACTUTEIBHON KJICTKH, €€ CTPYKTYpPHBIC SJIEMEHTBI: KIIETOYHAsS
000JI0uKa, AP0, MUTOXOHIPHUU, PUOOCOMBI, MEPOKCHCOMBI, IHokcucoMbl, OIIP, ammapar [ombmxwu,
BaKyoOJlb.

2. MeMOpaHHBII NPUHIIAIT OPTaHU3aIUN TTOBEPXHOCTH ITPOTOILIA3MbI M OPTraHOUIOB KJICTKH.

3. Ctpoenne nuhyHKIUN OHOIIOTHIECKUX MEMOpaH.

4. TlnacTuapl pacTUTENBHOM KIIETKH: THUIIBI, JIOKAIHM3AalMsg B TKAHAX M OpraHax pacTeHUi,
(YHKIIMY, B3aUMOTIPEBPAIICHHSL.

5. CrpykrypHas opranu3aiys (pOTOCHHTETHUECKOTO arapara.

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

Pa3nesn 2. ®otocunres. /Ibixanne pacreHuii

HpI/IMepbl 3ala4 1Jisl BBITNIOJIHCHUA HA NPAKTUYICCKUX 3AHATUAX

1. IlomydeHue BHITSHKKH TIMTMEHTOB JIUCTA.

2. PazneneHre MUrMeHTOB JIMCTa METOJIOM OyMaskHOU Xpomarorpaduu.

3. Paznenenue nurmMeHToB 1o Kpaycy.

4.[leiicTBHE MIET0YH Ha XJIOPODHILI.

5. e#ictBre kucnoThl Ha XJ0podmn1. CeKTPOCKONMYECKOEe HCCIIEA0BAaHHE JIUCTA.
6. ®ayopecteH Iy XJIopodunia.

7. OnpenieneHre MHTEHCUBHOCTH JIBIXaHUS CyXHX U MPOPOCIINX CEMSIH.

8. OOHapy)eHue epPOKCHIa3bl B COKE KITyOHS KapTodes.

9. OGHapykeHne KaTajga3bl B paCTUTEIHHBIX O0BEKTaX.

KOMIUVIEKT TIPUMEPHBIX TEM
pedeparoB no qucuuIInHe OU3M0I0rUd PACTEHUH JJIS TEKYIIEero KOHTPOJIs.

1. Hcropus pa3Butus ydeHuss o (orocuHTese. Macmitabbl ¥ 3HadeHHE (OTOCHHTE3a IS
ouocdepsl.

2. TlurmeHTHBICE CHUCTEMBI (POTOCHHTETUYCCKHX OPraHU3MOB. XIIOPOPWLIBI, KapOTHHOUIIEI,
(UKOOWIIMHBL: CTPOEHUE, CIEKTPAIbHBIC CBOWCTBA, (PYHKIMH. DJIESKTPOHHO-BO30YKIACHHOE COCTOSHUC
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MTUTMEHTOB.

3. Hse mnwurmentHbie cucrempl (PC | u ®C Il). CocraB, GyHKIHMH, JOKaIH3aAIH.
doTocuHTETHYECKAs €ANHUNA. PeaklnOHHBIN LEHTP.

4. OTL doTtocuHTe3a: MUKINISCKUHA W HEUMKIMYECKHH TPAaHCIOPT 3JIEKTPOHOB (cBeToBas (haza
dboToCcHHTE3Q).

5.®@otodochopramponanme: IIAKIIAYECKOE H  HEIUKINIECKOE. XeMHOCMOTHIECKas
TEOPHUSIPHEPTETHUECKOTO COMPSKEHNsT MuTUea.

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

7. Xumm3M peakruit accumminin C4-pactenuit. Huxor Xotya, Ciaka. CAM-MeTabommu3M.

8. CyrouHble M ce30HHBIE W3MEHEHHs (oTocuHTe3a. DOTOCHHTE3, POCT W NPOAYKTUBHOCTD
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: HAadadbHEIN 9Tan, padotel baxa, [lanmanuna, Bunarna, BapOypra, Kefinnnaa.

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

12. AspobHnas (aza npixanus. Llukin Kpebdca, s3HepreTiueckuii BHIXO/.

13. OTL neixamms pacteHwit, ee ocobeHHocTH. OxucnuTenbHOe (HochOopUIHpPOBAHNE:
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 PACTEHUI
IIpumepsl 32124 1JIs1 BHINOJTHEHUS] 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 NCKITIOYeHHs OTAEIBHBIX 3JIEMEHTOB U3 MMTATENIbHOW CMECH Ha POCT PACTEHUI.

7. ®U3MONOrHYECKUE KUCIIBIE U IEJIOYHBIE COJIH.

8. Onpeznenenue copep)kaHusi HUITPATOB B PACTEHUH U PA3JINYHBIX €T0 OpTraHax.

KOMILVIEKT ITPUMEPHBIX TEM
pedepatoB no aucuMIInHe PU3MOI0TUS PACTEHUH JJIS1 TEKYLIEero KOHTPOJIA.

1. Mocryruienne BOmbI B PACTUTENbHYIO KiIE€TKy. OCMOTHYECKOE JABJICHHE W €ro 3HA4YCHHE B
MOTJIOIICHUH BOABI KJIETKOM.

2. TepmoguHaMUUeCKHE TIOKA3aTeNld BOJHOTO PEXUMa PACTEHUI: BOIHBINA MOTEHIIMAI U COCYIast
cuja KJIETKHU.

3. CocrosHue BOAbI B pacTBOpax. BsaumozieicTBue BOAbI W OHONOIUMEPOB (OEJKOB),
runpatanus. Dopma BOJbI B KIIETKE - CBOOOIHAS M CBSI3aHHAS BO/IA, UX (PU3HOJIOTHYECKAs! POJIb.

4. KopneBas cucTeMa Kak opras momiomienus Bojasl. CocrosiHue Bojbl B mouse. [TocTyruienue u
MEPEABIKEHUE B KOPHE: ITyTH U MEXaHU3MBI.

5. Kopuesoe nasienue. "Ilnau" u ryrramus pactenuii. [lyTy 1 MEXaHU3MbI IEPEABIKEHHST BOJIBI
10 PacTEHHIO.

6. Tpancrupaiys, ee 3HAa4Y€HUE; JMCT Kak OpraH TpaHCIUpalWM. Buapl TpaHCcIMpanuu, ee
mokazarenu. CyTOUHBIA X0 TPAHCITUPAIINH, BIUSHAC BHEIITHUX YCIIOBHA.

7. YcTbuuHas TpaHCIHpPAIMs. Peryisiiust yCThUIHBIX IBHKEHHUI.

8. OcobOeHHocTn BOTHOrO OOMEHa Yy PACTEHHH paA3JIMYHBIX DKOJOIMYECKHX  TPYIIIL
®U3NOIOTUYECKHE OCHOBBI OPOIIAEMOTO 3EMJIEAETHSL.
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9. Wcropwust pa3sBUTHS YYCHHUSI O MUHEPAJILHOM IIHTAHUN PACTECHHHA.

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

11. Oduznonoruueckass poiab a3oTa B JKU3HU pacTeHWil. VICTOYHWMKH a30THOTO MHUTaHUS
BBICHIMX pacTeHUi. PUKcalnus MONEKYISIPHOTO a30Ta.

12. MUuUKpPOIIEeMEHTHI B 5KU3HU PACTCHUM.

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

14, DKOJIOTHST MUHEPAJbHOTO TMUTAHMS: BIHMSHUAE BHEIIHMX W BHYTPEHHHUX (DAKTOpPOB.

DU3NOIOTHYECKIE OCHOBBI MPHMEHEHHUs ynmoOpeHuit. PocT m pasBuThe pacTeHuil. DTambl OHTOTEHE3a
BBICIINXPACTeHHUN: SMOPHOHANBHEIH, FOBeHWIBHBIHN, pa3MHOKEHHE, CTAPOCTh U OTMHPAHHE.

15. ®da3pl  pocTa PACTUTEILHOW KICTKH: JEICHHUC, pacTsHKeHHe, JIuQPepeHIMPOBKa.
CrapeHne 1 CMEPTh KIICTKH.

Pa3zpnen 4. OOMeH U TPAHCHIOPT OPraHUYECKOro BellecTBa B pacrenusx. Poct u passurne
pacrtennii. [IpucnocadinBaeMocTh M yCTOHYNMBOCTH PacTeHU I

HpI/IMepbl 3aa4 1Jisl BBITNIOJIHCHUA HA IPAKTUYICCKUX 3AHATUAX

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. OmnpepeneHrue aKTUBHOCTH JIMITA3bI.

7. Knmaccuduxanust pepMeHTOB.

KOMILUVIEKT ITPUMEPHBIX TEM
pedepatoB no aAucuMIInHe PU3MOI0TUSI PACTEHHUH AJISl TEKYILIEero KOHTPOJIs.

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

2. PocTOBBIE IBHKEHUS: TEOTPOIN3M, (DOTOTPONHU3M, XEMOTPOIIU3M.

3. OrtkpbiTHe H obmme cBoiictBa (uroropmonoB. Pa6orsr Y. Jlapeuna, Boiicena-Mencena,
XonoxgHoro, Benta. [opMoHanbHas Teopust TPOIU3MOB.

4. Aykcunbl. CTpoeHue, conepkaHue, CHHTE3, PaclpeiesicHue B Pa3IMYHbIX YacTIX PacTEHHM.
OxucnurensHblit pacnaa. [lomspuenii Tpancnopt. @uznonornyeckas akTHBHOCTh M MEXaHU3MBbI IEHCTBUS.
SIBNeHMe anuKaIbHOTO JOMHHUpOBaHUs. [IpakTHdeckoe HCIOJIb30BaHHE ayKCHHOB B OMOTEXHOJOTHU U
PacTEeHHEBOJCTBE.

5. T'mO6epemuubl. OtkpeiTHE, cTpoeHue. ConepikaHue, TPAHCIOPT W paclpelelieHHe B
pPa3IMUYHBIX YacTAX M opraHax pacreHuil. dusmomornyeckas aKTUBHOCTh M MEXAHW3MBI JEHCTBHAL
[IpakTHueckoe mpUMeHEHHE.

6. Lurokununsl. [lpuponusie u cunrerndeckue. OTKpHITHE, CTPOCHHE, COACp)KaHUE, MecTa
CHHTE3a, TPaHCIOpTa W pachpeneieHne B pacTeHusx. dusmonornyeckass akKTUBHOCTh M MEXaHU3MBI
JerictBus. BzaumogeicTBue ¢ IpyrumMu rOpMOHAMU.

7. ®OUTOrOpMOHBI - MHTHOMTOpPHI pocra: adciu3oBas KuciaoTa M dTuieH. CTpoeHue, Mmecra
CHHTE3a, COEp)KaHWE U paclipefesieHrne B pacTeHusX. dusnonorndyeckas akTUBHOCTh W MEXaHH3MBI
JEHCTBUS.

KOMILVIEKT TECTOB st npoMesKyTO4YHOIi aTTecTanuu (3K3aMeH)
10 JUCHUILINHE

Ha Ttperbem Kypce 3K3aMeH NPOBOAMTCS B BHJE UTOrOBOrO TecTa. JlIs BBIIIOJIHEHMS
TecTa OTBOAUTCS 45 MUHYT.
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IIpumepHbIe 3a1aHNS UTOTOBOIO TeCTa

1. Kakue éHympuKiemounvie CIMpyKmypbl umeiom Hememopannoe cmpoenue?
1) METOXOHIPUH
2) XJIOpOMJIIACThI
3) neHKomIacThl
4) puGOCOMBI
2. bonee cunbHblil n1a3mMonu3 6yoem HAOIIO0AmbCa y MKAHU, NOZPYHCEHHOUL 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 HeKOMopuvlxX pacmenuii nepeo 00xcoem Kanenek 600l HA
KOHYUKax aucmuoee?
1) KyTUKy/IApHas TpaHCIHpAIHS
2) nepuaepManbHas TpaHCIUPALUs
3) COKOBBIAICIICHUE
4) ryrramus
4. Kak ucnonvzyemca 6onvwias uacms 600bl 60CX00AUL€20 MOKA NO Kcuneme?
1) Ha MeTaboTMYECKIe PeaKIiu
2) Ha TPaHCTIHPAITIIO
3) Ha monepKaHue TYPrOPHOTO JABICHUS KIETOK
4) nns AOCTaBKUA OPraHUYECKUX COCTUHEHUN TKAHSIM KOPHS
5. llouemy emopyro cmaouro pomocunmesa Ha36aau MEMHOBOU?
1) mpOXOAUT TONBKO B TEMHOTE
2) HauOoJee aKTUBHA B TEMHOTE
3) He 3aBHCHT OT CBETa
4) 3aBUCHUT OT TEMHOTBI
6. Cunmes oOpzanuuecKux COCOUHEHUI U3 HEOP2AHUYECKUX C UCHOIb306AHUEM CGEeMOBON
IHEpzUU HA3bIEAEMCS
1) dbotocuuTE30M
2) TIIMKOTU30M
3) npIxaHuemM
4) rereporpodHOI accuMuUITAIIUei
7. Kakue uepmul ovixanusn u pomocunmesa agnawomcs oouumu?
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 IaBIEHHUIO
2) OCMOTHYECKOMY JIaBJICHHIO
3) Hys10
4) cymMMe OCMOTHYECKOTO ¥ TyprOPHOTO JaBJIEHUI
10. Yem obOvacuaemcsa 3a6a0anue JUCHbE8 6 JHCAPKUIL OeHb HnpU  O0O0CMAMOUHOM
Konuuecmeegnazu ¢ nouge?
1) HEMOCTaTKOM MOHOB KaJIMsl B PACTEHHSIX
2) TEpMUYECKOM Koaryysiuen OeIKOB B KJIETKaxX PacTeHHH
3) npeobiagaHueM TpaHCIHpALMU HaJl MOCTYIICHUEM BOJIBI U3 TIOUBBI
4) HaKOIJICHHEM MEePBUYHBIX TPOAYKTOB (POTOCHHTE3A
11. ITouemy ouccumunayuro Ha3vleaiom IHepzemuiecKum npoyeccom?
1) B mpouiecce JUCCUMUIISILIMMI TTOTIIONIACTCS SHEPTHS
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2) BBIICISICTCS DHEPTHS
3) CHHTE3UPYIOTCS OpPraHUIeCKHUE BEIECTBA
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) Cs¢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. Komnonenmul Knemku 0003Hauarom oouium NOHAMUEM:
1) nuroruTa3ma;
2) mpoToIIa3ma;
3) nmpoToracr;
4) moHATHEM 2 WK 3.
15. IToosustcnocms npomonnazmol 00ycio61€HA UIMEHYUUCOCHIBIO CEOUCHE:
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 LIUTOTLIA3MBI,
4) MEKKJICTOYHBIM BEUIECTBOM M MEKKJICTHUKAMHU.
17. Knemounoe cmpoenue opzanu3zmos ceudemensCcmeyem o:
1) cxoaCTBE KUBOM M HEKUBON MaTEpHH;
2) IPUHLMITHAIBHOM OTJIMYUU PACTEHUH OT )KUBOTHBIX;
3) eIMHCTBE OPraHUYECKOTO MHPA;
4) HEKOTOPOM OTIMYNHU TPOKAPUOTHOHN KIETKH OT 3YKapHUOTHOM.
18. IIponuyaemocmv MeMOpaH nPOMONIA3IMbL 00ECREUUBAION UOHDL:
1) Ca*";
2) Na', K*, CI';
3) Zn*";
4) M92+;
5) Cu”.
19. B kakux u3 HA386aHHBIX OP2AHOUOO06 PACMUMENbHOI K1emKU HaKanaueaemcsa 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 KlemKu?
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, KUCIOPO, YIIIEPOI, a30T;
4) xene3o, pocdhop, a3oT, yriiepo.
23. Kaxue ¢ynxyuu svinonnaom aunuo?
1) perynsTopHyto, aHTHOMOTHKOB;
2) TpaHCIOPTHYIO, KATATUTHIECKYIO;
3) sHEepreTHYeCcKyI0, CTPOUTEIHHYIO;
4) KaTaJTUTHYECKYIO, PETYIATOPHYIO.
24. Kakoe 3nauenue 01a pacmenuil umerom xcupvl?
1) cTpyKTypHBIE KOMITOHEHTHI MEMOpaH;
2) 3amac 3HepTuu;
3) TepMoOperyIsaIys;
4) ucrouauk H20.
25. Kakue 3anachsle 6eujecmea omkiaobléalonca y pacmenuii Ha 3umy?
1) 6enxwy;
2) yTIeBOIBL;
3) KHpHI;
4) yrneBobl, OENKH, JKAPHIL.
26. B kaxoit wacmu Kiemku HAX00UMCA HAUGOILULAA YACMDb C80000HOIL 800bl?
1) B KJI€TOYHOM 000I0UKE;
2) B BaKyoJsiX;
3) B mUTOILIA3ME;
4) B XJIOpOTIIIACTE.
27. Yem omauuaromces gpepmenmot om opyzux 6enxoe?
1) cunre3upyrorcsa Ha pubocomax;
2) SBISIOTCS KaTaIN3aTOpaMH XUMHYECKAX PEaKITuii;
3) B X cocTaB BXOAST METAILIbI, BATAMHHBI.

28. Ckonvko monekyn AT® obpazyemca npu UYUKIUYECKOM U  HEYUKIUUECKOM

domodgpochopunuposanuu
a)o6
0)5
B) 4
r) 3
29. Huxn Kanveuna cocmoum u3 3manos
a) kapOokcuIupoBaHus, has3bl OkuciIeHusl, (ha3bl pereHepauu
0) kapOokcuIMpoBaHus, (ha3bl BOCCTAaHOBIEHHS, (a3bl PochopUInpOBaHHS
B) KapOOKCUIIMpOBaHUs, a3bl pocTa, (ha3bl BOCCTAHOBICHHS
T') KapOOKCHIIMPOBaHHs, (a3bl OKUCIEHUsI, ()a3bl BOCCTAHOBIICHUS
30. /Ina kakux pacmenuii xapaxmepen yuka Xemu-Cnek-Kapnunoea
a) 7151 CYKKYJICHTOB
0) A5 TET10MI00UBBIX PACTEHUIN
B) IS BOJIHBIX PaCTEHUH
T) JUTSL XOJIOJIOCTOUKHX PacTEHUMN
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