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

1.1 llepeyens KOMNeTeHIHI, POPMHUPYEMBIX Y4eOHOM TUCIUIIIINHOM

NuaaukaTopbl 10CTHKEHUST KOMIEeTEeHIMH

Koa u HaumMeHoBaHue KOMIIETEHIITUN
Ilnanupyemblie pe3yJbTaThl 00yUeHUsI

OoumenpodgeccuonaibHasi KOMIETEHIIUsI

OIIK-1 Cnocoben pemars Ttunossie 3amaun | OIK-1.1. 3HaTh 3): OCHOBHbIE 3aKOHBI
IpOopECCHOHANBHOM  JEATENTLHOCTH HA OCHOBE | MaTeMaTHYECKHX, €CTECTBEHHOHAYHBIX u
3HAHWH OCHOBHBIX 3dKOHOB MaT€MATHYECKHX U | 00menpo(ecCHOHANBHEIX IUCIHILIME, HEOOXOIUMBIX IS
€CTECTBCHHBIX Hayk C NPUMEHCHHUEM | pemIeHHs THIOBBIX 3a/1a4 B 007aCTH B 00J1aCTH arpoHOMHUH
HHQ’OPMaHI\/’IOHHO'KOMMYHHKaHHOHHHX OIIK-1.2. YMetrb (Y): npuMeHATh 3HAHUS OCHOBHBIX
TEXHOJIOTHH 3aKOHOB MAaTE€MaTUYeCKMX W €CTECTBEHHBIX HayK Jid

pEIeHus CTAHIAPTHBIX 33124 B 00JIACTH arPOHOMHUU
OIIK-1.3. Bnanern (B): UHPOPMAIIUOHHO-
KOMMYHHKAIIMOHHBIMU TEXHOJOTHAMH B PENIEHAN THITOBBIX
3a1a4 B 0011aCTH B 006JaCTH arpOHOMUH

2. Hean ¥ 3a1a41 0CBOEHHA Y4eOHOI TMCUMILINHBI, MECTO AUCHUIIUHBI B
crpykrype OIIOITI BO

VYuyebHas aucuuruinHa «®U3MONOrUa pacTeHU» Ui CTYAEHTOB, OOyYaromUXCs IO
nporpaMMe MOJTrOTOBKM OakajlaBpa HalpaBlIeHUS «ATPOHOMHS» OTHOCUTCS K JUCLUIUIMHAM
o0s3arenbHOM yactu OITOIT BO.

Heab: hopmMupoBaHye TEOPETUUECKUX 3HAHUN U PAKTHUECKHUX HABBIKOB, COBPEMEHHOTO
npefcTaBieHus (U3MOJIOTMM pacTeHHMH Kak O Hayke, KOTopas M3y4yaeT IpOLEecChl
JKU3ZHEJEATENIbHOCTY U (YHKIUU PACTUTEIBHOTO OpraHM3Ma Ha BCEM NPOTSHKEHUHM €ro
OHTOreHe3a MPH BCEX BO3MOXKHBIX YCIOBHAX BHELIHEH cpelbl; 00 OpraHu3aluu, YIpaBIeHUU U
UHTETpaly (QYHKIMOHAIBHBIX CHCTEM B pPAcCTUTEIBHOM OpraHu3Me; O (YHKIIMOHAIbHON
AKTUBHOCTH PACTUTEJIBHBIX OPraHU3MOB, O XMMHUYECKOM COCTABE M INPEBPAILEHUU BEIIECTB Y
pacTeHuM.

3agaun:

— pacKpbITHE CYLIHOCTU IMPOILIECCOB KUZHEAEATEIBHOCTH PACTUTEIBHOIO OpraHU3Ma B
OHTOT€HE3€ B PA3IMYHBIX YCIIOBHUSX CpEIbl C IIEJIbI0 YIPABICHHUS XOJIOM pOCTa M Pa3BUTHUS
pacTeHuii, GopMUPOBaHUEM YPOXKas U €r0 KaYeCTBOM

— yIpaBJIeHHE KauyeCTBOM SIBIICTCS 0C000 Ba)KHOU 3a/aueii OMOXUMHUHN PaCTCHHUIA;

— BbIBJICHHE (QYHKIUU pPACTeHUN, (PYHKIMOHAIBHBIX CHCTEM, OOECIeunBaIOIINX
pean3annio reHeTHYECKON MporpaMMbl pOcTa U pa3BUTHSA;

— ompeneneHne (GYHKIUU 3€JI€HOr0 aBTOTPO(HOro pacTeHHs, €ro BO3AYIIHOTO U
NOYBEHHOTO TNHUTaHUs, JbIXaHHE, POCT M pa3BUTHE, pa3MHOXKEHHE, NPUCIOCOONIEHUE K
HEeOJIarOMPUITHBIM YCIOBHSIM CpPE/Ibl OOMTaHMUS,;

— u3ydyeHHe (YHKIMM >KU3HEHHBIX SBJICHUI: TPOLECCOB NPEBPALICHUS BEIIECTB,
IpeBpalleHus] HHEPruu, H3MeHeHUs (opmbl, ympaBieHHs W HH(DOPMALKUU PACTUTEIBHBIX
OpraHU3MOB.



3. O0beM y4eOHOH TUCUMILIUHBI B 324€THBIX eIUHUIIAX C YKA3AHUEM
KOJINYEeCTBA aKaJeMHYEeCKHX YaCOB, BbIIeJIEHHbIX HA KOHTAKTHYI0 padoTy
00y4aImXxcs ¢ npenogasaresieM (1o BHAaM y4eOHbIX 3aHATHIT) U HA
CAMOCTOSITEJIbHYI0 PA00Ty 00y4ar0IIUXCS

3.1. 3aounas Gpopma oOyueHHs

Buyx yuebnoli paboThl 3 Kypc
OO6m1ast TpPyA0€MKOCTh AUCIUIUIMHBI, 3a4€THBIX €UHUIL 4
4acoB 144
AyautopHasi (KOHTaKTHas1) padora, 4acoB 14,3
B T.4. 3aHSATHUS JIEKIIMOHHOTO THUIIA 6
3aHSATHUS] CEMUHAPCKOTO TUTA 8
MPOMEKYTOUHAs aTTeCTAllUs 0,3
CamocrosiTe/ibHasi padoTa 00y4alouuxcs, 4acoB 120,7
KonTpoab 9
Bua npomexyTo4HON arTecTanuu JK3aMEH

4. Copepixkanue IMCUMILVIMHBI, CTPYKTYPHPOBAaHHOE 110 TeMaM (pa3jaesam) ¢
yYKa3aHHeM OTBeJICHHOI'0 HA HMX KOJIMYeCTBA aKaleMHYeCKMX YaCOB U BH/I0B
Y4eOHBbIX 3aHATHI
4.1 Ilepeuenv pazodenoe OUCUUNIUHBL C YKAZAHUEM MPYOOEMKOCHU
ayoumopHou (KOHmMaKmHoil) u camocmoamenvHoll padomeol, 6U008 KOHMPO.1Ell

U nepeuna Ko.innemeuuuﬁ
3aouHas popma oOyUyeHHsI

TpynoeMkocTs, yacoB

B TOM 4YHCJIC

HanmenoBanue pa3acioB

ayIUTOPHON
U TEM YAUTOP

(KOHTaKTHOM)
paboTHI

BCETO

CaMOCTOSITEb
HOW paboThI

Kox
KOMIIETEHITH
5

HaumenoBan
ne
OILIEHOYHOTO
CpeacTBa

Paszgen 1. ®usnomnorus
pacTUTENBHOMN 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,
¥X Kiaccudukanus,
cTpoeHue, GyHKIUH

16,5 1,5

15

OIIK-1

MPaKTHIECKOE
3a/1aHue,

pedepar

Pasznen 2. ®orocunres.

N 3,5
JpIxaHue pacTeHuit

34,5

31

2.1. ®orocuuTes, €Ero
(hazbl, 3aBUCHMOCTH OT
BHEITHHUX U BHYTPEHHUX
(hakTopoB

18 2

16

2.2. [IpixaHue pacTeHU,
o01iee ypaBHEHUE,
TIpeACTaBICHUE 00
AKTHBALMU KUCIOPOJIA.
OKHCIUTETBHOE
¢dochopunuponanue.

16,5 1,5

15

OIIK-1

IIPAKTUYECKOE
3a/laHue,

pedepar




JpIxaTenbHbIN
ko3 purmeHT

Paznmen 3. Bomgubiii oOMeH
pacTeHuM.

MuHepanbHOE TUTaHUE
pacteHui

33,5

3,5

30

3.1. Boauslit o6MeH
pacTeHul, CTpyKTypa u
CBOMCTBA BOJIBI,
Tpancnuparms. [Ipodmema
BOJIHOTO Jiehurura

17

15

3.2. Yuenue o
MUHEpaLHOM TTHTAaHUH
pacTeHui, coiepxaHue
MHHCPAJIBHBIX 3JICMCHTOB
B PACTCHHUSAX, KPYTOBOPOT
a3oTa, hocdopa u cepsl B
ouocdepe. Makpo- u
MHKPO3JIECMCHTEI, BJIUAHUC
BHEIIIHUX Y BHYTPSHHUX
(hakTOpOB Ha UX
noTpedJIeHNe PACTCHUSIMH

16,5

1,5

15

MPaKTHIECKOe
3a1aHue,

pedepar

OIIK-1

Paznen 4. O6meH u
TPAHCIIOPT OPTaHNIECKOTO
BEIIECTBA B PACTEHUSX.
Pocr u pa3sutue
pacTeHu.
[TpucnocabauBaeMoCTh 1
YCTOWYUBOCTh PACTCHUN

33,2

3,5

29,7

4.1. O6MeH u TpaHCTIOPT
OPTaHMYECKOI0 BEIeCTBA
B pacTeHuu. bimxHui u
JlaJIbHUI TPAaHCIIOPT
BEIIECTB, OCHOBHBIE
MeTabonuThl. CriocoObI
peryIupoBaHus
TpaHCIopTa
OPTaHMYECKOI0 BEIeCTBA
C IIEJTBIO TIOBBIIICHHUS
YPOXKalHOCTH 1 KayecTBa
MPOAYKIMH

16,7

14,7

4.2. Poct u pa3BuTHe
pacTteHui, ux
YCTONYHBOCTb K BIUSHUIO
Pa3NUYHBIX (AKTOPOB.
Oransl OHTOTEHEe3a
BBICUIMX PACTEHUH,
Coco0bl pereHepanuu

16,5

1,5

15

NPaKTHYECKOE
3aj1aHue,

pedepar

OIIK-1

HToro 3a kypc

134,7

14

120,7

IIpomexyTounast
aTTecTalnys

9,3

0,3

Hrorosoe
TECTUPOBAHUE

HUTOI'O no iucuuinjimHe

144

14,3

129,7




4.2 Cooeporcanue oucuyuniunsl no pazoenam

Paznen 1. @Dusnonoruss pacTurelbHO KJeTKH. OCHOBHbIE IpoLECcCHI
JKM3HeNeATeJIbHOCTH

ean — npuodpeTeHre TEOPETUUECKUX U IPAKTUYECKUX HABBIKOB OCHOBHBIX IIPOLIECCOB
KU3ZHEJEATENIbHOCTH, (DU3HOIOTHH PACTUTEIHHOM KIETKH.

3agaunm — wu3ydeHue GUMOIOTHM W OUOXMMHHM PACTUTEILHOW KIIETKH;, OCBOCHHE
CYIIHOCTHU (PM3HOJOTHUYECKHUX IPOLECCOB PACTEHUMN

IlepedyeHb yueOHBIX 3JIEMEHTOB pa3jeJia:

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

OOmass cxema oOpraHu3alMM pacTUTeNbHOM KieTku. Kierounas teopus. Metobl
WCCJIEIOBAHUS PACTUTENIbHBIX KJIETOK. (OCHOBHBIE  3aKOHOMEPHOCTH NOTJIOLIEHUSI BOJbI
KieTkoil. OcMoC U ero 3akoHbl. PacTurenpHas KieTka - ocMoTH4eckas cuctema. OcMoTUYeCKoe
u TypropHoe pgaBiaeHue. Cocymass cwia. XUMHUYECKMH MOTEHUMand BOAbl U BOAHBIN
noTeHnuan Ki1eTku. OCHOBHBIC CTPYKTYPHBIC 3JIEMEHTHI KIIETKH, X CTPOCHUE M PYHKIHH (PO,
pruOOCOMBI, TUTACTHIBI, MUTOXOHIPHUH, SHIOIUIA3MATHYECKUN PETUKYIyM, ammapar [onbmxwu,
BaKYyOJb, MEPOKCUCOMBI, TJIUOKCHUCOMBI, OJEOCOMBI, LUTOCKEIET, IIa3MOAECMbl, KJIETOYHas
crenka). [lpupoma U QyHKIIMM OCHOBHBIX XHMHYECKHX KOMIIOHEHTOB PACTUTEIILHON KIICTKHU.
OYHKIMOHATBHOE B3aUMOJCUCTBUE KJIETOYHBIX CTPYKTYyp. MemOpaHbl, HX polib B
MPOCTPAHCTBEHHOW OpraHu3anuu KieTku. KommapTMeHTauss ¥ HWHTerpanusi KJIETOYHOTO
oOMeHa. OCHOBHbBIC MPUHLUIBI EHCTBUS PETYISATOPHBIX MEXaHHU3MOB KJIETKH. | eHeTHueckue
CHCTEMbl PACTUTEJIBHOW KIETKH M HUX B3auMozeucTtBue. DH3MKO-XMMUYECKUE CBOMCTBA
MPOTOIIA3MBI, UX (PU3NOIOTUYECKOE 3HAUCHUE.

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

OCHOBHbIE TKaHUW pPACTEHHUM: ACCUMWIAIIOHHAs, 3amacarouiasi, BO3AYXOHOCHAas U
BOZIOHOCHas TkaHu. Kiaccudukanusi Tkanel 1o KjIeTouHoMy cocTaBy. [lokpoBHBIE, OCHOBHBIE,
BBIIETIUTENbHBIE, MPOBOJAIINE, MEXaHWYeCKhe U oOpa3oBarenbHble 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 BHYTPEHHHUX (DAKTOPOB Cpejbl, AbIXaHUU pacTeHui, oOIiero
ypaBHEHUS, IPEJICTaBICHUN 00 aKTUBALIUU KHUCIOPOa.

3agaum — M3Yy4UTH POJIb (POTOCHHTE3a B OHTOTCHE3€ PACTEHUs, B3aUMOCBA3b JIbIXaHUS U
(doTocHuHTE3a, pOJIb JbIXaHUS B IPOAYKIIMIOHHOM IPOLIECCE.

2.1. ®oTocuHTE3, €10 (pa3bl, 3aBUCHMOCTH OT BHEIIHUX U BHYTPEHHUX (aKTOpPOB.

OOmme npencraBieHust 0 (OTOCHHTE3E M €ro pojd B YIJIEPOAHOM IHUTAHUM PACTEHUH.
OOmee  ypaBHeHHe  (OTOCHMHTE3a, €ro  KOMIOHEHThl.  CTpyKTypHass  OpraHu3alus
¢doTtocunTeTHYecKoro anmnapara. CTpoeHHe JIHCTa Kak CIelUaaIu3upOBaHHOTO OpraHa ()OTOCHHTE3a.
XJ0poIu1acTel, WX yABTPACTPyKTypa. I[IMrMEHTHBIN KOMIUIEKC. XJIOpPOMWIUIBL XHUMHAYECKast
CTPYKTYpa, CIIEKTpajibHble CBOMCTBA, (DYHKIMM, OCHOBHBIE OTambl OuMocHHTE3a. DUKOOMIMHBL:
CTpyKTypa, (yHKIMH, pacnpocTpaHeHue. KapoTHHOHMIBL: XHUMHUYECKOE CTPOEHHE, CBOICTBA,
CIIEKTPHI noronieHus, pyHkuun. OyHKIMOHAIBHOE M YKOJIOTHYECKOE 3HaYEHHE PA3IMUYHbIX (HOopM
ITUTMEHTOB.

[ornomenne cBeTa NUTMEHTaMU. OJIEKTPOHHO-BO30YXKIEHHOE COCTOsiHME. Murpanus
SHEPIMHM B NUTMEHTHBIX cHCTeMax. [IUrMeHThl 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 ‘‘BOCCTAHOBUTEIbHOW CHJIbI . OTOOKHCICHHE 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 merabonusma y C3-, C4 u CAM-pacTeHui.

Bmusnne ©Ha  QoTocuMHTE3 TeMmepaTypbl, YCIOBUH  OCBELICHHS, COJEPIKAHHA
YIJIEKUCIIOTHI, YCIIOBUN MUHEpPAIbHOTO MUTaHUs, BOAOCHaOeHus. DOTOCUHTE3 B OHTOTEHE3e
pacTeHusl.

TpancnopT, pacnpenesiieHHe M HCIOJb30BaHUE ACCUMMWIIATOB B pacTeHuu. CTpoeHue
dbnod3MBl U MexaHU3M (UIOAMHOTO TpaHcmopra. PacmpenencHue mpoaykToB (OTOCHMHTE3a B
pacTeHUH, HCIOJb30BAHUE ACCUMWISATOB Ha POCT M JbIXaHUE, 3allacaHue IPOAYKTOB
dorocunTe3a. JJOHOPHO-aKIIENTOPHBIC OTHOIICHHS. Bo3pacTHbIe 0COOCHHOCTH (POTOCHHTE3A.

3aBUCHUMOCTh (POTOCHHTE3a OT CBETa, TeMIepaTypbl, MUHEPAIbLHOTO MUTAHUS,
BostocHaOeHus, KoHueHTpanuu CO2. dorocuHTe3 U MPOAYKIMOHHBKIH mporecc. COBpeMEHHBIE
NpEICTaBICHUs] O B3aUMOCBSI3U (POTOCHHTE3a M ypoxkas (Teopusi (HOTOCHHTETHYECKON
IPOJYKTUBHOCTH)

2.2. ]IpixaHue pacTeHMii, oOliee ypaBHeHHe, NpeAcCTaBjleHHe 00 aKTHBAUU
Kuciaopoaa. OxuciaurenbHoe pochopuimposanue. JApixaresbHbiil KO3 uuMeHT.

Omnpenenenue npoiecca KIETOYHOTO ApixaHus. O01mas cxema mporecca AblXxaHus. THIb
OKHCITUTEIHbHO-BOCCTAHOBUTENBHBIX peakiuil. KatanuTuueckue cucteMbl AbIXxaHus. MexaHu3Mbl
aKTHUBALlUM BOJAOpOAa cyOcTpara W MOJEKYISIPHOTO Kuciopoga. MeTabonu3M IbIXaTelbHOTO
cyocrpara. I'mukomm3. IlpeBpamenue mnupyBata. [luxkn KpeOGca. ['MHOKCHIATHBIA MK
ANOTOMUYECKUN ITYTh OKUCIEHUS TIIFOKO3bI.

Cy6ctparnoe dochopunupoBanue. OxuciautenbHoe GdochopunrpoBanue. DakTopsl,
BIIUSIONINE Ha OKUCIUTENbHOE (OCPOPIINPOBAHHUE.

B3aumocBs3p apixaHust ¢ Apyrumu mporeccamu oomeHa. COCTaBiSIONIME JbIXAHUS:
IBIXaHUE POCTa, AbIXaHWE MOJJAepKaHUs. BnusHue BHEMHUX (HPAaKTOPOB HA MPOIECC JBIXAHUS.
N3meHeHnne HTEHCUBHOCTH JBIXaHUS B OHTOTEHE3E

Jlpixanue pacteHul U ero peryisinud. JlpIXaHue LeJIoro pacTeHus U TKaHeu. /[pixanue
pocTa u nojjAepKaHus. BiusHUe BHYTPEHHUX M BHEIIHUX (PAKTOPOB HA CKOPOCTH JBIXaHUSI.
B3aumocBs3p npixaHus W (DOTOCHMHTE3a, pONb JbIXaHHWA B MPOAYKIIMOHHOM MpoOIlecce.
Bo3MoxHOCTH perynupoBaHus AbIXaHUs IPU XPAaHEHUH PACTEHUEBOUECKOM MPOAYKITHH.

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

Hean — npuobpeTeHne TEOPETUUECKUX U NMPAKTUUECKUX HABBIKOB OBJIA/IEHHUS OCHOBAMU
3HAHUH O CYIIIHOCTU OOMEHHBIX H POCTOBBIX MPOIIECCOB, 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 XKU3HEACATEIbHOCTU pacTeHnil. @opmbl 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 npuurHsl. KoappuuueHT 3apsnanus.

MexaHu3Mbl IEpeNBHKEHUT BOABI 110 pacTeHuro. Teopus cuereHus. TpaHcnmpanys, ee
dopMbl M (usmonorumueckoe 3HaueHue. KoaMYeCTBEHHblE IIOKA3aTed  TPAaHCIUPALUH.
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 MHHEPAJLHOM NUTAHWU PACTEHMii, coJep:KaHHe MHHEPAJbHBIX
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. [ToTpedHOCTH
pacTeHu B AIIEMEHTaX MUHEpanbHOro nutaHus. CoaepaHue U COOTHOLICHHE MHUHEPAJIbHBIX
HJIEMEHTOB B TOYBE U B PACTCHUAX U (HaKTOpHI, UX onpenemnsonue. Knaccudukanuu 3JeMeHTOB,
HEOOXOIUMBIX JJIs pacTeHUi. Pu3nonoruyeckas poib Makpo- 1 MUKPOAJIEMEHTOB.

Ilormomenue BelECTB KIETKaMU KOpPHsA. DbiIMKHUN M JAJIbHUM TPaHCIOPT HOHOB B
TKaHsAX pacteHus. llepepacnpenenenrne u peyTwiM3anus MOHOB B pacTeHUHU. B3aumoneiicTeue
MOHOB (aHTaroHW3M, CHHEpPru3M, aJyIMTUBHOCTH). KopHeBoe muTaHue Kak BaKHEHIINH (akTop
YIPABJICHUS IPOJYKTUBHOCTHIO U KAYECTBOM YPOKAsL.

A30THO€ TMTaHWE PACTeHWl. ACCUMWIAIMS HUTpara. buonorunueckas asotdukcars.
A30T(hUKCHPYIOIIHE MUKPOOPTaHU3MBI M UX POJIb B MUTAHUHU PACTECHHUM a30TOM.

Cepa u ee coaepkaHue B paCTUTEIILHOMN KIIETKE.

®ochop u ero coenunenuss B pacteHusx. lloctymnenue ¢ochopa B KIETKy, MyTH
BKJIIOUEHUS B META00JIN3M.

[lornmomenue, coaep:kaHue W POJb Kajdus, Kajablus, XJIOpA, MarHusi B PACTUTEJILHOU
KJIETKE; CTPYKTYpHasi U PEryJsTOpHas poJib KajbIUs; y4acTUE MarHusi B METa0OIM3Me, MarHui
B COCTaBe XJIOpoduLia.

Hpyrue  MakpoaneMeHTHl  (Kene3o, KpeMmHHi). Mx 3HaueHwme W QyHKIUH.
MukpoanemMeHTsl (MapraHer, MOJUOACH, KOOalbT, Meab, IMHK, 0op). Poias B Merabonm3me
pactenuii. MUKpOAJIEMEHTHI KaK KOMIIOHEHTBI i aKTUBATOPBI (PEPMEHTOB.

[louBa KaK HMCTOYHMK MHUHEPAIBHBIX 3JIEMEHTOB. [IuTaTenbHbIe pacTBOPBI, UX COCTaB.
DU3NOTOTUYECKHE OCHOBBI MPUMEHEHHS yI0OOpEHUI.

Pa3znen 4. O0MeH M TpaHCHOPT OPraHMYecKoOro BemecTtBa 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 CPebl HA YPOKAMHOCTD CEIbCKOX03HCTBEHHBIX KYIBTYD.

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

4.1. O0MeH M TPaHCHOPT OPraHMYecKOro BellecTBA B pacTeHUHM. BimxHuii u
AAJNbHUHA TPAHCIOPT BeLIECTB, OCHOBHbIe MeTa0o0auThl. Croco0bl peryJaupoBaHus
TPAHCIOPTA OPraHWYeCKOr0 BelIeCTBA C LeJbI0 MOBBIINICHUS] YPOKAMHOCTH M KayecTBa
NPOAYKIUH.

Cremmmduka obOmeHa BemecTB y pacteHuil. [IpeBparieHune a30THCTBIX BELIECTB 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 (109MHOTO U KCHIIEMHOTO coka. CrocoObl
pEryJINPOBAHUS TpaHCIoOpTa BELIECTB C LENBIO MOBBIIIEHUS YPOKaliHOCTH
CEJIbCKOXO3SUCTBEHHBIX KYJIbTYP M KaueCTBa MPOAYKIIHH.

[TonsiTHE O BOCXOASIEM M HUCXOASILEM TOKax BELIECTB B pacTeHuu. IlepensmxeHue
OpraHWYEeCKUX BemecTB. bivkuuii n qanbHUN ((PIIOAMHBIN) TPAHCIIOPT ACCUMHIIISATOB.

OCOOEHHOCTH aHATOMHYECKOT'O CTPOEHUS 3JeMEHTOB (hiosmbl. TpaHcnopTHbIE (POPMEI
BEIIECTB. BO3MOXHBIH MeEXaHU3M U PETysaus (HIOIMHOTO TpaHCIOPTAa. 3aBUCHMOCTH
TpaHCIOPTa BEUIECTB OT TEMIIEPATYPhl, BOJAHOTO pEeXUMa, MUHEPAJILHOTO IUTAHUS PACTEHUS.

Pounpb TpaHcnopra BemiecTB B UHTErpaluu GyHKIIUI 11€JI0T0 PaCTeHHUS.



CriocoObI Cekpeluy BEIIECTB Y PacTUTENbHBIX OpraHu3MoB. HapykHble 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 PACTEHMH, CIIOCOOBI pereHepanmu.

OO01ue mpeacTaBlieHUss O POCTe U Pa3BUTHUM PACTEHUH. 3aKOHOMEPHOCTH POCTA, THIIbI
pocra. KuHetnka pocToBbIX MHpoueccoB. OCHOBHBIE 3Tallbl pa3BUTHS pacTeHuil. KiierouHble
OCHOBBI pocTa. OCOOEHHOCTH POCTa OPraHOB PACTEHHIA.

Koppensiiuu pocToBbIX NPOLECCOB PA3IMUHBIX OPraHOB, pereHeparusl.

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

[Ipoueccel  pasgpaxumMocTd U Bo30yAMMOCTH. TuIbl  JBHXKEHUS  pacTEHUI
(BHYTPHKJIETOUHBIE IBUKEHUS, TPONU3MbI, HACTUH, HyTAllUN) U UX MEXAHU3MBI.

OcHOBHBIE JTambl OHTOTE€HE3a (IMOPUOHANBHBIN, IOBEHHIIBHBIN, PENpPOAYKTUBHBIMH,
3pernocty, crapenus). Mopdoioruueckue, (GU3HOIOTHISCKHEe U META00TMIEeCKHEe 0COOCHHOCTH
3TanoB oOHTOreHe3a. CocCTositHME IOKOs Yy pacTeHuM. Tumbl HOKOS W HX 3HAYCHHE s
KU3HEJEATEIbHOCTH PACTEHUH.

[Tpunuuner goropeueniuu. Peuenuus u ¢usnonoruyeckas pojib KpPacHOrO CBeTa.
OUTOXPOMBI U CBETOBOW KOHTPOJIb Pa3BUTHA. Pemenuus ¥ (QHU3MOIOTHYECKAss POJIb 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
O1cHOYHBIC MaTepualbl MO JUCIUIUIMHE TPEACTaBICHb B BHIE (OHIA OIICHOYHBIX
CPEICTB.

6. MarepuajbHO-TEXHUYECKOE U Y4eOHO-MeTOANYECKOe
o0ecrnevyeHne TUCHUIINHBI

6.1 Ilepeyenb yueOHO-METOAMYECKOT0 O0eCIIeYeHUS 10 JUCHUIINHE

Ne

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

Ka6auxoBa H.B. ®usnonorus pacteHuit. Meronuieckne yka3aHus M0 H3YYCHHUIO TUCIUTUIAHBL /
Poc. roc. arpap. 3a04.yH-1.- b, 2022. — 25 c.

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

6.2 Ilepevyenb yueOHbIX U31aHUI, HEOOXOAUMBIX [IJIsl OCBOCHUS JUCHUIIJINHbBI

[TeyatHbie yueOHbIC U3MaHUSA B OMOIHOTEUHOM oHIE *

KonunuecTso
Ne ABTOp, Ha3BaHHE, MECTO M3/IAHMUsI, U3/IaTEIILCTBO, TOJ] U3JJAHHSI, KOJTHYECTBO
9K3EMIUISIPOB B
n/m CTpaHUI]
oubimoreke
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. s By30B / B.B. Kysunenos, 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, Ha3BaHHE, MECTO U3IAHMUSI, TOJl U3IAHUA,
KOJINYECTBO CTPAaHMI]

Cchuika Ha yyeOHOe n3nanue B ObC

OcHoBHas

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

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

3JIEKTPOHHBIN // DIIEKTPOHHO-OMOINOTEYHAs 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. [OnexTtponHbIM 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/CBOOOAHBII T10CTYN

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 [JaHHBLIX, HWHGPOPMALMOHHBbIE

CNIpaBO4YHbI¢ CUCTEMbI U JIMICH3UOHHOE MIPOrpaMMHOe obecrneyeHue

CoBpeMeHHbIe PO(ecCHOHAIbHBbIE 0a3bl JAHHBIX, HH(POPMALMOHHBIE CIIPABOYHbIEC
cucreMbl, UU(pPOBbIE  IIEKTPOHHbIe  OHOJHOTEKM 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 moakiaroueHMM K HamuoHanmbHON  3J€KTpOHHOW OuOIMOTEKEe H
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. Cornamenue o OecrulaTHOM TecToBOM JnocTyne Kk Polpred.com. O630p CMU
02.03.2020 6eccpouno

4. Uudopmannonno-crpaBouynas cucrtema «[apant» — URL: https://www.garant.ru/
NudopmannonHo-cripaBounas cucrema Jlunensuonusiid goroBop Ne 261709/0OI1-2 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
rOCyIapCTBEHHOU perucTpanuu 06a3el qaHHbIX Ne2014620472 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
(byHKIIMOHAIBHBIX OJIOKOB U MoAayJei: BuptyansHas komHata. CtanaaprHas nunensus 1o 1000
noJas3oBarenel Ha 1 mecsn (Jlnensnonnsiii qoroop Ne 77/03/22 — K ot 25 ampens 2022)

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

4. OOpa3oBaTelbHbIIl UHTEpHET — MopTay Poccuiickoro rocynapCTBEHHOIO arpapHOro
3a0YHOTO YHUBEpCUTETA (CBUIETEIHCTBO O PETHCTPAIMH CPEJICTBA MACCOBBIX MH(OpMaIuu i
Ne ®C77-51402 o1 19.10.2012).

JInueH3noHHoe M CBOOOIHO pacnpocTpaHsieMoe NPOrpaMMHoe odecrieyeHue

1. OpenOffice —  cBoGomHBII  TakeT  OQPHCHBIX  MPHIOKEHHH  (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. OpunmanpHasa crpanuna ®I'bBOY BO «Poccuiickuil rocyaapcTBEHHBIM arpapHbIi
3a0uHbIil yHUBepcuTeT» https://vk.com/rgazuru (cBo6oHO pacripocTpaHseMoe)

5. [lopran  denepanbHOr0  rocyAapCTBEHHOro  OIOJKETHOrO  00pa30BaTeIbHOTO
yUpeXaeHusi BbIcHIero oOpa3oBaHusi «PoccHiickMii TOCYHapCTBEHHBIM arpapHbIi 3a04HBIH
YHUBEPCUTET (cB0OOTHO pacmpocTpaHseMoe)
https://zen.yandex.ru/id/5fd0b44cc8ed19418871dc31

6. AuTuBHpycHOoe mporpamMmHoe obOecredenne Dr. WEB Desktop Security Suite
(Cy6nunensnonnsiit joroBop Nel3740 Ha mepenady HEMCKIIOYMTENbHBIX MPAaB Ha MPOTrPaMMBbI
st OBM ot 01.07.2021).

6.5 Ilepeyennb y4eOHBIX ayIUTOPHii, 000PYT0OBAHUS 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 7271T1K, 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, KOpIIyC aBtoknas BK-30, anexrpuueckas mmta - 3BU-412,
TPAKTHIICCKHC Ne 311 XonoaunbHHUK «CapaToBy ISl XpaHEeHHUs TUTATeITbHBIX
aniiEcI;ﬂl\;H, cpel ¥ XUMHUYECKHX npenapaT?B. MukpocKkonyecKue
aGOpaTOpHBIE mpemnapaTsl 10 TeMaM 3aHsATHI, XUMHYecKas ocyaa
paboThl,
KOJJTIOKBUYMBI),
TPYyNIIOBBIX
KOHCYJIbTAlLUM,
WHJIUBUAYAJIbHOU
paboThI, MpoBeNEeHNUS
TEKYILIET0 KOHTPOJIS
1 TIPOMEKYTOYHOM
aTTEeCTALUU
Hns YueOHo- Uuranbublil 3an. IlepcoHanbHble KoMObOTEpbl 11 miT.
CaMOCTOSITENIbHOM aIMUHUCTPATUBHBIA | BeIXonm B  HMHTEpHET, [HOCTYII B  AJIEKTPOHHYIO
paboThI KOpIIyC. MH(POPMALIMOHHO-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/II.‘)OBaHHOG MECTO JUIA

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

Ca0OBUAAIMX W HE3pAUuX moiib3oBateneid InCuc 207

OsS.

OEJNEPAJIBHOE 'OCYJAPCTBEHHOE BIOJ[DKETHOE OBPA30OBATEJIbHOE YUPEXJIEHHWE BBICIHIEI'O OBPA3OBAHIUA
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_ _ MUHHUCTEPCTBA CEJIbCKOI'O XO3SIICTBA POCCUICKON ®EJIEPALIMN _
«POCCUUMCKUHU T'OCYIJAPCTBEHHbBIM YHUBEPCUTET HAPO/IHOI'O XO3AUCTBA
NUMEHH B.A. BEPHAJICKOI'O»

(YuuBepcuter BepHajackoro)

DoH/I OLIEHOYHBIX CPEeICTB AJIA NPOBeIeHHUs TEeKYLero KOHTPOJId U
MPOMEKYTOYHOM aTTeCTAUMU 00yYAIOIIMXCH 10 JUCHMILIUHE
Du3no0JI0rusi pacTeHui

Hampasnenue noaroroBku 35.03.04 Arponomus
HanpasnenHocTs (poduiib) nporpaMMbl ArpOHOMUSE
KBanudukanus — 6akanaBp

®dopma 00ydeHUs 3a04Has

banammxa 2024 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

HaunmeHoBaHME OLIEHOYHOTO
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

Ioporosplii
(YA0BJ1€TBOPUTEJIbHO)

3naer: OCHOBHBIE  3aKOHBI  MAaTEMAaTHYECKHX, €CTECTBEHHOHAy4YHbIX U
061enpohecCHOHANBHBIX TUCIUILIHNH, HEOOXOIUMBIX ISl PEIICHUS] THIIOBBIX 3a/a4 B
o0iacTy B 00J1aCTH arpOHOMHH

YMeeT: NPUMEHATh 3HAHUS OCHOBHBIX 3aKOHOB MAaTEMAaTHYECKHX M €CTECTBEHHBIX
HAYK JUIS PEIICHHS CTAaHIAPTHBIX 3324 B 00JIaCTH arpOHOMHUU

Baaneer: uH()OPMAIMOHHO-KOMMYHHKAIIMOHHBIMHA ~TEXHOJIOTUAMH B  PCUICHUU
THUIIOBBIX 3a/1a4 B 00J1aCTH B 00J1aCTH arpOHOMUH

IIpoaBMHYTHIN
(xopoo)

TBep)]O 3HA€T: OCHOBHBIC 3aKOHbBI MATEMATHYCCKUX, C€CTCCTBCHHOHAYYHBIX U
06Hler0(beCCI/IOHaHI)HLIX JUCHUIIINH, HeO6XOI{I/IMbIX JJIA pCUICHUA TUIIOBBIX 3a/ia4 B
obnactu B 00J1aCTH arpOHOMUH

VYBepeHHO yMeeT: TPUMCHATh 3HAHWS OCHOBHBIX 3aKOHOB MATEMAaTHYCCKHX U
C€CTCCTBCHHBIXHAYK JJIA pCIICHUA CTaHAApPTHBLIX 3a74a4 B O6HaCTI/I arpoHoOMHuu
VYBepeHHO BJIajgeer: HHPOPMALHOHHO- KOMMYHHKALHOHHBIMH TEXHOIOTHSMH B
PELICHHUHU THIOBBIX 33184 B 00JIACTH B 00JIACTH arpOHOMHH

Broicoxuii
(OTJIMYHO)

ChopmupoBaBiieecss ~ CHCTeMAaTHYeCKHe  3HAHMA: OCHOBHBIE  3aKOHBI
MaTeMaTHYeCKUX, E€CTECTBEHHOHAYYHBIX M OOIIENPO(pECCHOHANBHBIX AUCHUILINH,
HEOOXOAMMBIX JUIS PELICHHUS THUITOBBIX 3a/1ad B 00JaCTH B 00JIACTH arpOHOMHHU
CdopmupoBaBiieecsi cucTeMaTHYeCKOe YMEHME: NPUMCHATH 3HAHUS OCHOBHBIX
3aKOHOB MAaTEMATUYCCKHUX U €CTCCTBCHHBIX HAYK JJId PECIICHUA CTAaHAAPTHBIX 3a71a4 B
00acTé arpOHOMHUH

Cdopmuposasuieecs cHCcTeMaTHYecKoe BJIajJIeHHE: UH(OPMALIMOHHO-
KOMMYHUKAIIMOHHBIMU TEXHOJIOTUSAMU B PCIICHUM THUIIOBBIX 3adad B obnactu B
00J1aCTH arpOHOMHUH

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)

[ToporoBerit (yIOBIETBOPUTEIHHO)

[IpoBuHYTEIH (X0OpOIIO)

Bricokwuit (0TIMIHO)

Bremonaenne
MPAaKTHIECKOTO 3aJaHHs

HE BBINIOJTHEHA WJIA BCE 3aJaHUA PEIICHBI
HETIPaBUJIBHO

Pemeno Oonee 50% 3amaHus, HO MEHEe
70%

Pemieno 6Gonee 70% 3amaHus, HO

€CTh OIIMOKHU

BCE 3aJaHMA pemeHbl 0e3
OIINOOK

Pedepar

Pedepar He moaroToBIeH

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, oTBeHaeT Ha
JOTOJIHUTCIIbHBIC BOIPOCHI

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

2.2 lllkana oyenueanusa Ha mane npomeofcymouuoﬁ ammecmauuu (3auem U IK3AMEH 8 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 3aIaHUS UJIM MHbIE MAaTePUAJIbI, HEO0X0AUMbIe
JJISL OLlCHKH 3HAHUI, YMEHUI, HABBIKOB U (MJIM) ONBITA AeATeJIbHOCTH,
XapaKTepu3yIuX 3Tanbl GopMUpoOBaHHUS KOMIIETEHIUI B IIpolecce

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. HaGmronenue mia3smMonusa U Jeria3MoIn3a.

2. OnpeneneHnue OCMOTHYECKOTO JaBICHHUS KJICTOYHOTO COKa METOIOM IJIa3MOJIH3A.
3. Onpenenenue NPOHULIAEMOCTH JKUBOIM 1 MEPTBOM MPOTOIIA3MBI.

4. OnpeneneHue cocylel CUIIbl PACTUTEIBLHON TKaHU.

5. Ilomy4yeHre NOIYNPOHUIIAEMOW TIEPETIOHKU U HAOIIOIEHHE HI0CMOCa.

6. OmpeneneHne )KU3HECTIOCOOHOCTH CEMSIH 110 OKPAITMBAHUIO IIUTOILIA3MBI.

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

1. OcoOEHHOCTH CTPOCHHUS PACTUTEIBHON KJICTKH, €€ CTPYKTYpPHBIC SJIEMEHTBI: KIIETOYHAsS
000JI0uKa, AP0, MUTOXOHIPHU, PUOOCOMBI, MEPOKCUCOMBI, IHokcucombl, OIIP, anmapar I'ombmxu,
BaKyoOJlb.

2. MeMOpaHHBII NPUHIIAI OPTaHU3alMH TTOBEPXHOCTH ITPOTOILIA3MbI M OPraHOUIOB KJICTKH.

3. Ctpoenne nuhyHKIUN OHOIIOTHIECKUX MEMOpaH.

4. TlnacTuapl pacTUTENBHON KIIETKH: THWIIBI, JIOKAJIHM3alWs B TKAHAX W OpraHaXx 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 3alav 1Jisl BBIIIOJTHCHUS HA NPAKTHYICCKUX 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 XJ0podmn1. CEKTPOCKOMMYECKOE UCCIIEI0BAaHHE 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 OU3MOI0TUA PACTEHUH JJIS TEKYIIEero KOHTPOJIA.

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

2. TlurmeHTHBICE CHUCTEMBI (POTOCHHTETUYCCKHX OPraHU3MOB. XIIOPOPWLIBI, KapOTHHOUIIEI,
(MKOOWIIMHBI: CTPOSHUE, CIEKTPAJLHBIC CBOWCTBA, (PYHKIUH. DIESKTPOHHO-BO30YKIACHHOE COCTOSHUC
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MTUTMEHTOB.

3. Hse mnwurmentHoie cucremsl (PC | u ®C |1l). CocraB, GyHKIMH, JOKaIH3aAIH.
doTocuHTETHYECKAs €ANHUNA. PeaklnOHHBIN LEHTP.

4. OTL doTocuHTe3a: MUKINYECKHH W HEUMKIMYECKHH TPAHCIOPT 3JICKTPOHOB (CBeToBas (pasa
dboToCcHHTE3Q).

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

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

7. Xumm3M peakruit accumminin C4-pactenuit. [Hukr Xatyga, Ciaka. CAM-MeTabommu3M.

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 JKU3HENESTEIBHOCTH pacTeHuil. Mcropust pa3BUTHS y4YeHHS O
JIBIXaHWH: HAadadbHEIN 9Tan, padotel baxa, [lanmmanuna, Bunanna, BapOypra, Kefinnna.

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

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

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 pacTrenuii. MuHepajibHOe NUTAHUE PACTEHUI
IIpumepsbl 32124 111 BHINOJIHEHUS] HA PAKTHYECKUX 3aHATHAX

1. Onpenenenrie MHTEHCUBHOCTU TPAHCITUPALIMH BECOBBIM METOJIOM.

2. OnpeieneHue CTeeHN PacKpBITHS YCTHUI] HA PUKCHPOBAHHOM SIIHIEPMHUCE.

3. CpaBHeHME MHTEHCHBHOCTH TPAaHCIHMpALMKM BEpXHEH M HMKHEHW CTOPOH JIMCTa C IOMOIIBIO
XJIOPKOOAIIBTOBOM Oymary.

4. BiusiHue BHENTHUX YCIOBUI HA MPOIIECC TyTTAINH.

5. OmpenenieHre COCTOSIHUSL YCTHUI] METOOM HHQUIBTPAIHH.

6. BnusiHue NCKIIOYEHHMS OTAEIBHBIX 3JIEMEHTOB U3 MUTATEIbHOW CMECH Ha POCT PACTEHUI.

7. ®U3MONOrHYECKUE KUCIIBIE U IEJIOYHBIE COJIH.

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

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

1. MMocryruienne BOmbI B PacTUTENbHYIO KiIEeTKYy. OCMOTHYECKOE IaBICHHE W €r0 3HAYeHHE B
MOTJIOIICHUH BOABI KJIETKOM.

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

3. CocrosHue BOAbI B pacTBOpax. BsaumozieicTBue BOAbI W OHONOIUMEPOB (OEJKOB),
runpatanus. Dopma BOJIBI B KIIETKE - CBOOOIHAS M CBSI3aHHAS BO/IA, MX (PH3HOJIOTHYECKAs! POJIb.

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

5. Kopuesoe nasienne. "Tliau" u ryrraius pactenuii. [lyTn 1 MeXaHU3MBbI TIEPEABIKEHHST BOIBI
10 PacTEHHIO.

6. Tpancrupaiys, €€ 3HA4Y€HHE;, JMCT KaK OpraH TpPaHCIUpAalWH. BHIbl TpaHCIMpalyu, ee
mokazarenu. CyTOUHBIA X0 TPAHCITUPAIINH, BIUSHAC BHEIITHUX YCIIOBHA.

7. YcTbuuHas TpaHCIHpPAIMs. Peryisiiust yCThUIHBIX IBHKEHHUI.

8. OcobOenHoctn BOZHOrO OOMEHA Yy PACTEHHHM pa3jIMYHBIX DJKOJOIMMYECKHX TPYIIIL
PU3NOIOTUIECKHE OCHOBBI OPOIIAEMOT0 3EMJIIEACIHSL.
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9. Wcropwust pa3sBUTHS YYCHHUSI O MUHEPAJILHOM IIHTAHUN PACTECHHHA.

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

11. Odusnonoruyeckas poiab a30Ta B JKU3HU pacTeHuidl. VICTOYHMKH a30THOTO MHUTAHUS
BBICHIMX pacTeHUi. PUKcalnus 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 MUHEPAJbHOTO TMUTAHWsS: BIMSHHE BHEUIHMX W BHYTPEHHUX (DaKTOPOB.

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

15. ®da3pl  pocTa PACTUTCILHOW KICTKH: JEJICHHE, pacTskeHue, IuddepeHIUpoBKa.
CrapeHne 1 CMEPTh KIICTKH.

Pa3znen 4. OOMeH U TPAaHCHIOPT OPraHUYECKOro BelecTsa B pacrenusax. Pocr u passurne
pacrtennii. [IpucnocadinBaeMocTh M yCTOHYNMBOCTH PacTeHU I

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

1. CBoiicTBa MOHOCAXapUI0B, AUCAXAPUIOB U MOJIUCAXAPUIOB (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 aucuMIInHe PU3HOI0TUS PACTEHUH /ISl TEKYILIEero KOHTPOJIs.

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

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

3. OtkpbiTHe H obmme cBoiictBa (uroropmonoB. PaGorsr Y. Jlapeuna, Boiicena-Mencena,
XonogHoro, Benta. [opMoHanbHas Teopust TPOIU3MOB.

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

5. T'mO6epemuubl. OtkpeiTHE, cTpoeHue. ConepikaHue, TPAHCIOPT W paclpelelieHHe B
pPa3IMUYHBIX YacTAX W oOpraHax pacreHuil. dusmonornyeckass aKTUBHOCTb M MEXaHHU3MBI JEHCTBHSL
[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: aOciu3oBas KuciaoTa u dTHieH. CTpoeHue, mecra
CHHTE3a, COEp)KaHWE U paclipefesieHrne B pacTeHusX. dusnonorndyeckas akTUBHOCTh W MEXaHH3MBI
JEHCTBUS.

KOMILVIEKT TECTOB 115t npoMesKyTO4YHOIi aTTecTanuu (3K3aMeH)
10 JUCHUILINHE

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 éHympuKiemounvie CIMpyKmypbl umeiom Hememopannoe cmpoenue?
1) METOXOHIPUH
2) XJIOpOTIIACThI
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 HeKOmopuslx pacmenuii nepeo 00icoem Kanenek 600vl Ha
KOHYUKax aucmuoee?
1) KyTUKy/IApHas TpaHCIMpAIHs
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 A0CTaBKU OPTraHUYECKUX COCTUHCHUN 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 Op2aHuuecKUX COCOUHEHUII U3 HEOP2AHUYECKUX C UCHOIb306AHUEM CEEMmOGOil
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 IaBIEHUIO
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) TEpMUYECKOH Koaryisinuel OeJIKOB B KJIeTKaxX pacTeHUH
3) npeobiagaHueM TpaHCIHpALMU HaJl MOCTYIICHUEM BOJIBI U3 TIOUBBI
4) HaKOIJICHHEM MEePBUYHBIX TPOAYKTOB (POTOCHHTE3A
11. ITouemy ouccumunayuro Ha3vleaiom IHepzemuiecKum npoyeccom?
1) B mporecce AMCCUMUIIALIUY MOTJIOIAETCS SHEPTUs
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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 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, HAXOIAITUMCS MEXITY 000JI0YKAMHU COCETHUX KIIETOK;
3) BBIPOCTaMHU LIUTOILIA3MBI,
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 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 HA386aHHBIX OP2AHOUOO06 PACMUMENbHOI K1emKU HaKanaueaemca 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) kucaopon, yraepo, BOIOPOI, KeIe30;
2) yriepo, MarHui, KHCIIOPOI, HOJ;
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3) Bomopoa, KHCIOPO, YTIIEPOI, a30T;
4) xene3o, pocdhop, a3oT, yriiepo.
23. Kaxue ¢ynxyuu svinonnaom aunuo?
1) perynsTopHyto, aHTHOMOTHKOB;
2) TpaHCIOPTHYIO, KATATUTHIECKYIO;
3) sHEepreTHYeCcKyI0, CTPOUTEIHHYIO;
4) KaTaIMTUYECKYIO, PETYIISTOPHYIO.
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) 6enxwy;
2) yTIeBOIBL;
3) KHpBHL;
4) yrneBobl, OENKH, JKAPHIL.
26. B xaxoit wacmu KiemKku HAX00UMCA HAUGOILULAA YACMb C6000OHOI 600b1?
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 PEaKIluii;
3) B X cocTaB BXOAST METAILIbI, BATAMHHBL.

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, has3pl OKUCIeHUs, (Da3bl pereHepauu
0) kapOokcuMpoBaHus, (ha3bl BOCCTAaHOBIEHHS, a3kl pochoprmInpoBaHus
B) KapOOKCUIIMpOBaHUs, a3bl pocTa, (ha3bl BOCCTAHOBICHHS
T') KapOOKCHIIMPOBaHHs, (a3bl OKUCIEHUsI, ()a3bl BOCCTAHOBIICHUS
30. /Ina kakux pacmenuii xapaxmepen yuka Xemu-Cnek-Kapnunoesa
a) 7151 CYKKYJICHTOB
0) A5 TET10MI00UBBIX PACTEHUIN
B) IS BOJIHBIX PAaCTEHUM
T) JUTSL XOJIOJIOCTOUKHX PacTEHUMN
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