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

1.1 llepeyens KOMNeTeHIHI, POPMHUPYEMBIX Y4eOHOM TUCIUIIIINHOM

KOI{ H HAUMCHOBAHHE KOMIICTCHIIUHN

NHauKkaTopbl 10CTHKEHUST KOMIEeTEHIMH
Il1anupyemMble pe3yJbTaThl 00y4eHHs

OoumenpodgeccuonaibHasi KOMIETEHIIUsI

OIIK-1 CnocobeH pemaTh THIOBBIC 3aJadd
po(heCcCHOHAIBHOM AESITeIPHOCTH Ha OCHOBE
3HAHUH OCHOBHBIX 3aKOHOB MAaTEMAaTHYECKHX,
€CTECTBCHHOHAYYHBIX u
obmenpodeccHoHaNbHBIX  OUCOHINIAH €
MIPUMEHEHUEM HH(OPMAIIUOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTUN

3HaTh (3): OCHOBHBIC €CTECTBCHHBIC, OMOJIOTUYCCKHE
n TmpodeccrnoHanbHBIE TOHATHS W METONBl TpH
pelieHun o61menpodeccHoHaTBEHBIX 3a1ad4,
COBPEMEHHBIC  TEXHOJOTHM C  HCIIOJIb30BAaHUEM
IPHOOPHO-WHCTPYMEHTAIHHON 0a3bl

YmMmerb (Y): UCNOIB30BaTh OCHOBHBIE €CTECTBEHHBIE,
Ouosoruueckue u mpodecCuoHaIbHbBIE MTOHATHS U

METOABl TpPU pPEUIeHHH OoO0IEenpoecCHOHATBEHBIX
3amaq

Baapers (B): HaBblkamMu 0O0OCHOBaHUS W peaH3alIiH
B ipoecCHOHATBHON NIeSITeTbHOCTH

2. lean ¥ 321241 0CBOEHHSA Y4eOHOI TMCUMILINHBI, MECTO JUCHUILIUHBI B
crpykrype OIIOITI BO

YueOnast aucuumianHa «DU3MONOTHUS PACTeHUI» ISl CTYICHTOB, OOY4YaloIIUXCs I10
mporpaMme TOJATOTOBKM OakajaBpa HampaBlICHHS «TeXHOJOTHs MPOM3BOJACTBA U MEPEepabOTKH
CEIbCKOXO03UCTBEHHOM MPOIYKIIMK» OTHOCUTCS K qucuuIinHaM oosizarensHoi yactu OITOIT BO.

Heab: hopMupoBaH¥E TEOPETUICCKUX 3HAHUN U IPAKTHYECKUX HABBIKOB, COBPEMEHHOTO
npencTaBieHus] (U3UMOJIOTUM PACTEHMH KaKk O Hayke, KOTopas U3ydaeT IpOIECCH
KUZHEACSITEIBHOCTY W (DYHKIIMM PACTUTEIBHOTO OpraHu3Ma Ha BCEM TMPOTSHKEHUU €ro
OHTOT€HEe3a MPHU BCEX BO3MOXKHBIX YCIOBHUSX BHEIIHEH cpeibl; 00 OpraHu3aliu, yIpaBIeHUH U
UHTErpanuy (YHKIUOHATBHBIX CHUCTEM B PACTUTEIBHOM OpraHu3Me; O (yHKIHOHAIHHOM
AKTUBHOCTH PACTUTEIBHBIX OPraHU3MOB, O XMMHUYECKOM COCTaBE U IMPEBPAIICHUU BELIECTB Y
pacTeHuH.

3agaun:

— PpacCKpBITHE CYIIHOCTU MPOIECCOB KU3HEACATEIHHOCTH PACTUTEILHOTO OpraHU3Ma B
OHTOTEHE3€ B PA3NIMYHBIX YCIOBUSAX CPEIbl C IEIbI0 YNPABICHUS XOJOM POCTa W PA3BUTHUS
pacteHuii, GOpMHUPOBAHUEM ypPOKasi U €ro Ka4YeCTBOM

— yIpaBJIeHHE KauyeCTBOM SIBIIETCS 0CO00 BaXKHOM 3a/1aueii OMOXUMUHU PaCTCHUIA;

— BbISBICHHE (QYHKIUU pacTeHUud, (QYHKIHMOHAIBHBIX CHCTEM, OO0ECTeYUBAIOIIUX
peanu3alrio reHeTUYECKON MTPorpaMMBbl poCTa U pa3BUTHSA;

— omnpeaenenne (GYHKIUU 3€JIE€HOT0 aBTOTPO(HOTO pacTeHHUs, €ro BO3AYIIHOTO U
MOYBEHHOTO TMHTaHMs, JAbIXaHWE, POCT W pa3BUTHE, pPA3MHOXKEHHWE, TMPHUCIIOCOOIEeHNE K
HEOIArOMPUATHBIM YCIOBHSIM CPEIbl OOMTAaHHUS,

— u3ydeHne QYHKIUM S>KU3HEHHBIX SIBJICHHUH: TPOIIECCOB TPEBPAICHUS BEIIECTB,
MpPEBpAIICHUS] SHEPTHH, W3MEHEHUs (OPMBI, YMOpaBJICHHS U WHOOPMAIIMU PACTUTEITHHBIX
OpraHU3MOB.



3. O0beM y4eOHOH TUCUMILIUHBI B 324€THBIX eIUHUIIAX C YKA3AHUEM
KOJINYeCTBA aKaJeMHYEeCKHUX YaCOB, BbIIeJIEHHBIX HA KOHTAKTHYI0 padoTy
o0yJaIumuxcs ¢ npenogasartesieM (1o BUAaM y4eOHbIX 3aHATHIA) M HA
CAMOCTOSITEJIbHYI0 PA00Ty 00y4ar0IIUXCS

3.1 Ouynas ¢popma 0O6ydeHus

Buy yueOHol paboThl

2 Kypc/ 1 cem.

OO6m1ast TpPyA0€MKOCTh AUCIUIUIMHBI, 3a4€THBIX €UHUIL 4
4acoB 144
AyautopHasi (KOHTaKTHas1) padora, 4acoB 64,3
B T.4. 3aHATHUSA JIEKIIMOHHOTO TUIIA 32
3aHSTHUSI CEMUHAPCKOro TUIA 32
CamocTrosiTe/ibHasi padoTa 00y4yalonIuXxcsl, 4acoB 70,7
B T.4. KypcoBas pabota -
KonTpoab 9
Bua npomexyTo4HON arTecTanuu 3a4€T

4. Cogepxanne TUCHUILUIMHBI, CTPYKTYPUPOBAHHOE M0 TeMaM (pa3aeiam) ¢
yKa3aHNeM OTBeIeHHOI0 HA HUX KOJIMYeCTBA aKaJleMHUYeCKHX YaCOB U BH/I0B
Y4eOHBIX 3aHATHI
4.1 Ilepeuenv pazoenoe OUCUUNIUHBL C YKA3AHUEM MPYOOEMKOCHU
ayoumopHoil (KOHMAaKmHoil) U camocmoameabHoll padoomosl, 6U0068 KOHmMpo.ieil

U nepeunsn Komnememml?
Ounast popma o0ydeHHS

Tpyn0oeMKOCTb, 4aCOB

B TOM 4YHUCIJIC

HaumenoBanue pa3aenon

ayqUTOPHONI
U TEM yH p

(KOHTaKTHOM )
paboThl

BCETO

CaMOCTOSITENb
HOM paboTHI

Kon
KOMIIETCHIIU
5

HanmenoBan
e
OILICHOYHOT'O
CpelncTBa

Pazgen 1. ®usumomorus
PACTUTENBLHOMN KIICTKH.
OCHOBHBIE TIPOIIECCHI
KU3BHCACATCIIBHOCTHU

33,5 16

17,5

1.1. Crpoenue
pPacTHTENLHOM KIETKH,
XUMUYECKUN COCTAB €€
KOMIIOHEHTOB, (DYHKITUH

17 8

1.2. PactuTennHbIe TKAHU,
UX KiaccuUKanms,
cTpoeHue, GYHKIUH

16,5 8

8,5

OIIK-1

MPaKTHYECKOE
3aj1aHue,

pedepar

Pasznen 2. ®orocunTtes.

o 34,5
JIpIXaHue pacTeHUH

16

18,5

2.1. dortocunres, ero
(ha3me1, 3aBUCUIMOCTD OT
BHCHIHUX YU BHYTPECHHHUX
(akTopoB

18 8

10

2.2. Jlpixanue pacTeHuil,
ob1ee ypaBHEHHE,
npencrasieHue 00
aKTHBAIIMU KHCIIOPO/A.
OxucaurensHOe

16,5 8

8,5

OIIK-1

NIPaKTU4ECKOE
3a/laHue,

pedepar




¢dochopunuposanue.
JlpIxaTenpHbIH
KO3 pHULIHEHT

Paznen 3. Bomgubiii oOMeH
pacTeHui.

MuHepanbHOE TUTaHUE
pacteHui

33,5

16

17,5

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

17

3.2. Yuenue o
MHUHEPaTbHOM TTUTAHUH
pacTeHuii, conepKaHue
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

8,5

MPaKTHYECKOe
3aj1aHue,

pedepar

OIIK-1

Paznmen 4. OOmeH u
TPaHCIOPT OPraHUYECKOTO
BEIIECTBA B PACTEHUSX.
Pocrt u pa3Butue
pacTeHuM.
[TpucnocabauBaeMocTh U
YCTOMYHBOCTh PACTEHUI

33,2

16

17,2

4.1. OOMeH u TpaHCIIOPT
OpPraHUYECKOTO BEIICCTBA
B pacTeHuu. bimxHui u
JATBHUN TPAHCTIOPT
BEIIECTB, OCHOBHBIC
MeTabouThl, Crioco0b
perynupoBaHUs
TpaHCIIOpTa
OpPraHUYECKOTrO BEIIeCTBA
C TIEIBIO TIOBBITIICHUS
YPOKaHOCTH 1 Ka4eCcTBa
NPOAYKLIUH

16,7

8,7

4.2. Poct u pa3ButHe
pacTeHui, ux
YCTOMYMBOCTD K BIMSHUIO
Pa3INYHBIX (AaKTOPOB.
Otansl OHTOreHe3a
BBICIIMX PacTEHUIH,
CrocoObI pereHepanuu

16,5

8,5

MPaKTHYECKOE
3aj1aHue,

pedepar

OIIK-1

Hroro 3a kypc

134,7

64

70,7

IIpome:xyTOouHas
arrecTanms

9,3

0,3

Hrorosoe
TECTUPOBAaHUE

HUTOI'O no xucouIjimHe

144

64,3

79,7




4.2 Cooeprrcanue oucuyuniunst no pazoenam

Paznen 1. @Dusnonoruss pacTurelbHO KJeTKH. OCHOBHbIE IpoLECcCHI
JKM3HeNeATeJIbHOCTH

Hean — npuoOpeTeHre TEOPETUUECKUX U IPAKTUUECKUX HABBIKOB OCHOBHBIX IIPOLIECCOB
KU3ZHEJEATENIbHOCTH, (DU3HOTIOTHH PACTUTEIBHON KIETKH.

3agaunm — wu3ydyeHue (GUMONOTUM W OMOXUMHHM PACTUTEIILHOW KJIIETKH;, OCBOCHHE
CYIIHOCTHU (PM3HOJOTHUYECKHUX IPOLECCOB PACTEHUMN

Ilepedyenb yueOHBIX 3JIEMEHTOB pa3jeJia:

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

OOmass cxemMa oOpraHu3alMM pacTUTENbHOW KieTku. Kierounass teopus. Meroabl
HCCJIEIOBAHMUS PACTUTENIbHBIX KJIETOK. (OCHOBHBIE  3aKOHOMEPHOCTH IIOIJIOIIEHUSI BOJbI
KJeTkoi. OcMocC U ero 3akoHbl. PacTurenbHas kieTka - ocMoTudeckas cuctema. OcMOTHYECKOe
u TypropHoe paBieHue. Cocymas cwia. XUMHUYECKMHA MOTEHUMand BOAbBlI W BOAHBIN
noTeHnuan KieTkiu. OCHOBHBIC CTPYKTYPHBIC 3JIEMEHTHI KJICTKH, UX CTPOSHUE M PYHKIHH (PO,
pruOOCOMBI, TUTACTHABI, MUTOXOHIPHUH, HIOIUIA3MATUYECKUM PETUKYIyM, ammapar [onbmxwu,
BaKYyOJb, MEPOKCUCOMBI, TJIUOKCHUCOMBI, OJEOCOMBI, LUTOCKEIET, IIa3MOAECMbl, KJIETOYHas
crenka). I[lpupoma U QyHKIIMM OCHOBHBIX XHMHUYECKMX KOMIIOHEHTOB PACTUTEIBHON KIICTKU.
OYHKIMOHATBHOE B3aWMOJCUCTBUE KJIETOYHBIX CTPYKTyp. MemOpaHbl, HX pojib B
MPOCTPAHCTBEHHOW OpraHu3anuu KieTku. KommapTMeHTauss ¥ HWHTerpanusi KJIETOYHOTO
oOMeHa. OCHOBHBIC MPUHIUIBI JIEHCTBUS PETYISTOPHBIX MEXaHU3MOB KIETKH. ['eHeTnuyeckue
CHCTEMBbl PACTUTEJIBHOW KIETKH M HUX B3auMozeucTtBue. DH3MKO-XMMUYECKUE CBOMCTBA
MPOTOIIA3MBbI, UX (PU3NOIOTUYECKOE 3HAUCHUE.

1. 2. PacTuTe/ibHbIE TKAHHU, X KJIaccUPUKANNS, CTPOEeHHE, PYHKIMHU

OCHOBHbIE TKaHUM PACTEHHUM: ACCUMWIALIOHHAs, 3amacaronias, BO3AYXOHOCHas U
BOJIOHOCHAs TKaHW. Kitaccupukamusi TKaHEH M0 KICTOYHOMY cOCTaBy. [IOKpOBHBIC, OCHOBHEIC,
BbIICTIUTENIbHBIE, MPOBOJAIIME, MEXaHUYeCKue U oOpa3oBarenbHble TkaHu. CTpoeHue u
(GYHKIHUM PACTUTEIBHBIX TKAHEH.

Pa3nen 2. ®otocunres. /Ibixanue pacreHuit

Hean — npuobpeTeHre TEOPETUUECKUX U MPAKTUYECKUX HABBIKOB O (a3ax (OTOCHHTE3a
U €ro 3aBUCHUMOCTH OT BHEIIHUX M BHYTPEHHHMX (PAKTOPOB Cpeibl, AbIXaHUU pacTeHui, oOIiero
ypaBHEHUS, IPEJICTaBICHUN 00 aKTUBALIUU KUCIOPOa.

3agaum — M3y4UTH POJIb POTOCHHTE3a B OHTOTEHE3€ PACTEHUS, B3AUMOCBA3b JIbIXaHUS U
(oTocuHTE3a, pOJb JbIXaHUS B IPOAYKIIMIOHHOM IPOLIECCE.

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

OOmme npencraBieHuss 0 (OTOCHHTE3E M €ro pojd B YIJEPOAHOM IUTAHUM PACTEHUH.
OOmee  ypaBHeHMe  (OTOCHHTE3a, €ro  KOMIOHEHTbl.  CTpyKTypHas  opraHu3aius
¢doTtocunTeTHYecKoro anmnapara. CTpoeHHe JMCTa KaK CHelUaIM3UPOBAHHOTO OpraHa (oTocuHTE3a.
XJ0poIutacTel, WX yABTPACTPyKTypa. I[IUrMEHTHBIN KOMIUIEKC. XJIOpOMWIUIBL XUMHUYECKast
CTPYKTYpa, CIIEKTpajibHble CBOMCTBA, (DYHKLMM, OCHOBHBIE 3Tambl OMOCHHTE3a. PUKOOMIMHBIL:
CTpYKTypa, (yHKIMH, pacrnpocTpaHeHue. KapoTHHOMIBI: XMMHUYECKOE CTPOEHHE, CBOMCTBa,
CIIEKTPHI norioieHus, pyHkuun. OYHKIMOHAIBHOE M YKOJIOTHYECKOE 3HaUEHHE PA3IMUHbIX (HOopM
MTUTMEHTOB.

[Tornomenne cBeTa NUIMEHTaMU. OJIEKTPOHHO-BO30OYXKIEHHOE COCTOsiHME. Murpanus
SHEPrUM B MUIMEHTHBIX cHUcTeMax. [IMrMEHTBl aHTEHHOTO KOMIUIEKCAa M PEAKIMOHHOTO IIEHTpa.
[IpeobpazoBanne 5SHEPrUM M OKUCIUTEILHO-BOCCTAHOBHUTENIBHBIE TPOLIECCHl B PEAKIHOHHOM
HEeHTpe. DNEKTPOH-TpaHCTopTHas I1ienb ¢orocunte3a. Dorocucremsr | u I, [ukmuaeckuit u



HEIUKIIMYECKUA TPAHCIOPT JJIEKTPOHOB, COMPSHKEHHOE (PYHKIIMOHHPOBAHHE (POTOCHCTEM.
OOpazoBaHue ‘‘BOCCTAHOBUTEIBHOW CHIIbI . OTOOKHCICHHE BOJLI M BBIICICHHUE KHUCIOPOJA.
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, YCIIOBUH MUHEPAIbHOTO MHUTaHUs, BojocHaOxeHus. MOTOCHHTE3 B OHTOrEHE3e
pacTeHus.

TpancnopT, pacnpenesieHHe M HCIOJb30BaHUE ACCUMWIATOB B pacTteHuu. CTpoeHue
¢diooMbl U MexaHu3M (IIO3MHOrO TpaHcmopra. Pacmpenenenue npoaykToB (oTocuMHTE3a B
pacTeHUH, HCIOIb30BAHUE ACCUMWIATOB Ha POCT M JbIXaHWE, 3alacaHue MpPOJYKTOB
¢dorocunTesa. JJoHOpHO-aKIIENTOPHBIE OTHOLICHHS. Bo3pacTHbIE 0COOEHHOCTH (DOTOCHHTE3A.

3aBUCUMOCTh (POTOCHHTE3a OT CBETa, TeMIepaTypbl, MHUHEPAIbLHOTO MUTAHUS,
BostocHaOeHus, KoHueHTpanuu CO2. dorocunTe3 U MPOAYKUMOHHBIH nporecc. COBpeMEeHHBIE
NpEJCTaBICHUsT O B3aUMOCBSI3U (OTOCHHTE3a M ypoxkas (Teopusi (HOTOCHHTETHYECKON
IPOJYKTUBHOCTH)

2.2. ]IpixaHue pacTeHMii, oOliee ypaBHeHHMe, NpeAcTaBjleHHe 00 aKTHBAIUU
Kuciaopoaa. OxuciaurenbHoe pochopuimposanue. JApixaresbHbiil KO3 uuMeHT.

Omnpenenenue npoiecca KIETOYHOro apixaHus. O01mas cxema mporecca AblXxaHus. THIbl
OKHCITUTEIHHO-BOCCTAHOBUTENBHBIX peakiuil. Kataautudyeckne cucteMbl bIXanus. MexaHu3Mbl
aKTHUBALlUM BOJAOpOAa cyOcTpara W MOJEKYISIPHOTO Kuciopoga. MeTabonu3M IbIXaTelbHOTO
cyocrpara. ['mukomm3. IlpeBpamenue mnupysata. [lukn KpeGca. ['THMOKCHIATHBIA UKL
ANOTOMUYECKUN ITYTh OKUCIEHUS TIIFOKO3bI.

Cyb6ctpatHoe dochopunupoBanue. OxucnutenbHoe (ochopunumpoBanue. DaKkTOpPHI,
BIIUSIONINE Ha OKUCIUTENbHOE (hOCPOPHINPOBAHHUE.

B3aumocBs3p AbIxaHusl ¢ JApyrumu npoueccaMu oOMeHa. CoOCTaBiSIONIME JbIXaHUS:
JIBIXaHUE POCTa, AbIXaHWE MOAJAepKaHUd. BnusHue BHEMHUX (HAaKTOPOB HA MPOIECC ABIXAHUS.
W3meHeHnne HTEHCUBHOCTHU JIbIXaHUSI B OHTOT€HE3e

[pixanue pactenuil u ero perynsnus. [[pixaHue 1enoro pacreHust U TkaHe. [[pixanue
pocTa u nojAepKaHus. BiusHue BHYTPEHHUX M BHEIIHMX (PAKTOPOB HA CKOPOCTH JIBIXAHMS.
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 — npuobpereHne TEOPETUUECKUX M MPAKTUUYECKUX HABBIKOB OBJA/IEHUS OCHOBAaMU
3HaHUH O CYIIHOCTH OOMEHHBIX M POCTOBBIX MPOIECCOB, MPOTEKAIOIIUX B PACTCHUSX.

3agaunm — U3y4YUTh OCHOBHBIE 3aKOHOMEPHOCTH POCTa M PA3BUTUS; O3HAKOMUTHCS C
¢duzuonoruei n Onoxumuent GopMHUPOBAHUS KauecTBa yporKasi.

3.1. Boaublii 00MeH pacTeHMii, CTPYKTypa M CBOWCTBAa BOAbl, TPaHCIHpPaLMs.
IIpo6aema BoaHoro nedumura.

3Ha4yeHue BOJIbI JUIs KHU3HENeATeNbHOCTH pacTeHuil. @opmbl Boxbl B kieTke. KopHeBas
cucTeMa Kak opraH motpeOyieHust Boabl. KopHeBoe naBieHue, 3HAYCHUE, MEXaHU3M U METOIbI
onpenenenus. ['yrrauus u miaay pacreHuil. @opmsl BoJbl B 1MouBe. BoJHbIe XapaKTepUCTUKU
nouB. @uznonornyeckas 3acyxa u ee npuunHbl. KordduuuenT 3aBsganus.

MexaHu3MbI NEPEIBIKEHNST BO/IBI MO pacTeHuto. Teopus cuerieHus. TpaHcnuparus, ee
dbopMel W ¢usMoONOTHYECKOe 3HadyeHHe. KoiMdecTBEHHBIE TIOKa3aTeNld  TPAHCIHUPAITUH.
Kyrukynsphass TpaHcnupanys. YCTbUYHAs TpaHCIHpaLUs M MEXaHW3M €€ pPEeryJrpOBaHus.
OcobeHHOCTH BOAHOTO OOMEHa y pa3HBIX AKOJOrndeckux rpynm. Ponb pacteHuit B KpyroBoporte
BOJIBI B OMOCchepe



3.2. YdeHne 0 MHHePAJbHOM NHUTAHMM PACTeHHUH, coJdepKaHMe MHHEPAJbHBIX
3JIEMEHTOB B PacTeHHMSIX, KPyropopor azora, ¢ochopa u cepol B Omochepe. 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 (HaKTOpHI, UX onpenemnsonue. Knaccudukanuu 3JeMeHTOB,
HEOOXOIUMBIX JJIs pacTeHUi. Pu3nonoruyeckas poib Makpo- 1 MUKPOAJIEMEHTOB.

Ilormomenue BelECTB KIETKaMU KOpPHsA. DBiIvKHUN M JAJIbHUM TPaHCIOPT HOHOB B
TKaHsAX pacteHus. llepepacnpenenenne u peyTuin3anrs MOHOB B pacTeHUW. Bzaumonelnicreue
MOHOB (aHTaroHW3M, CHHEpPru3M, aJyIMTUBHOCTH). KopHeBoe muTaHue Kak BaKHEHIINH (akTop
YIPABJICHUS IPOJYKTUBHOCTBIO U KAYECTBOM YPOIKas.

A30THOE NMUTaHWE PACTCHUH. ACCHMMISAIMS HHUTpara. buonoruyeckas azoTQuKcanus.
A30T(hUKCHpYIOIIYEe MUKPOOPTaHU3MBI M UX POJIb B MUTAaHUHU PACTECHHUM a30TOM.

Cepa u ee coaepkaHue B paCTUTEIILHOMN KIIETKE.

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

[lornmomenue, coaep:kaHue W POJb Kajus, KajblLUs, XJOpa, 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.
MukpoanemMeHTsl (MapraHer, MOJUOACH, KOOalbT, Meab, IIMHK, O00p). Pomb B meTtaboiusme
pactenuii. MUKpOAJIEMEHTHI KaK KOMIIOHEHTBI i aKTUBATOPBI (PEPMEHTOB.

[louBa KaK MCTOYHMK MHUHEPAIBHBIX JIEMEHTOB. lIuTaTenbHbIE pacTBOPBL, UX COCTaB.
DU3NOIOTUYECKUE OCHOBBI TPHUMEHEHUS yI00pEHUH.

Paznen 4. O6MeH U TPaHCNOPT OPraHUYECKOro BellecTBa B pacreHusix. Poct un
pa3Butue pacrenuii. [IpucnocadimBaeMocTh 1 yCTOHYNBOCTH PACTEHHU I

Hesn — npuoOpereHHEe TEOPETUUECKUX U IMPAKTHUECKUX HABBIKOB IO JIMATHOCTHKE
(U3HONIOrMYECKOTO  COCTOSHHUS  PACTEHUH M IIOCEBOB, IMPOTHO3MPOBAHUIO  JEHCTBUS
HEeOJIaronpHusATHBIX (PaKTOPOB CPEbl HA YPOKAMHOCTD CENbCKOX03IUCTBEHHBIX KYIbTYD.

3agaun — u3yuuTh (PU3MOJIOTUYECKHE OCHOBBI IPHUCHOCOOJIEHUS U YCTONYMBOCTH
pacTeHUH K yCIOBUSAM CPEJBI.

41. O0MeH M TPaHCHOPT OPraHMYeCcKOro BellecTBA B pacTeHuHM. BiamxkHui u
AAJIbHUI TPAHCIOPT BelleCTB, OCHOBHble MeTa0oauThl. Cnoco0bl peryJupoBaHuUsi
TPAHCIOPTA OPraHWYeCKOr0 BelIeCTBA C LEJbI0 MOBBINICHUS YPOKAMHOCTH M KavecTBa
NPOAYKIUH.

Cremnduka obOmeHa BemecTB y pacteHuil. [IpeBpallieHue a30THUCTBIX BEILIECTB B
pactenuu. MertaOonnueckue MyTH CUHTE3a BAXKHEHITUX XMMHUYECKUX BEIIECTB. BTopuuHBbII
Metaboau3M. Ponb apixanus B OnocuHTe3ax. buocuHreTnueckas AeaTebHOCTh KOpHS. binxanit
U JTaTbHUM TPaHCIOPT BellecTB B pacTeHUU. CocTaB (I0AMHOT0 U KCHIEMHOTO coka. CriocoObl
pETyJINPOBaHMUST ~ TpPAHCIOpPTa  BEILECTB C LENIBIO MTOBBIIIEHUS YPOKallHOCTH
CEJIbCKOXO03SUCTBEHHBIX KYJIbTYp U KaueCTBa MPOAYKIIUH.

[TonsiTHE O BOCXOASIEM M HUCXOASILEM TOKax BELIECTB B pacTeHuu. IlepensmxeHue
OpraHMYEeCKUX BellecTB. biakHuil u nanbHui (hI03MHBIN) TPaHCIIOPT ACCUMUIISATOB.

OCOOEHHOCTH aHATOMHUYECKOTO CTPOEHUS 3JeMEHTOB (hiodMbl. TpaHcnopTHbIE (HOPMBI
BellecTB. BO3MOXKHBIH MeXaHU3M U peryisiius (IodMHOro TpaHCHOpTa. 3aBHUCHUMOCTh
TpPaHCIIOPTA BEUIECTB OT TEMIIEPATYpPhl, BOJIHOTO pPeXUMa, MUHEPAJILHOTO IUTAHUS PACTEHUS.

Pounb TpaHcnopTa BemiecTB B UHTErpaluu GyHKIUI 1IET0r0 pacTeHHUSL.



CriocoObl Cekpeluy BEIIECTB Y PacTUTENIbHBIX OpraHu3MoB. HapykHble ceKpeTOpHbIe
CcTpyKTyphl. XKene3ku u xenezuctble Bonockd. HekrtapHuku. ConeBble Ke€lI€3KM U BOJOCKHU.
I'mparonel. BHyTpeHHUE CEKpEeTOPHBIE CTPYKTYPBI

4.2. Poct M pa3BuTHe paCTeHHii, UX YCTOHYHBOCTh K BJIHAHHIO Pa3THYHBIX
(pakTOpPOB. JTANBI OHTOreHE3a BHICIIUX PACTEHMH, CIIOCOOBI pereHepanuu.

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, pereHepanusl.

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

[Ipoueccyl  pa3gpaxuMocTd U BO30yAMMOCTH. TWIbl  JBIXKEHUS  pacTEHUI
(BHYTPHKJIETOUHBIE IBUKEHUS, TPOIIU3MBbI, HACTUM, HYTAallUN) U UX MEXAHU3MBI.

OcHOBHBIE JTanbl OHTOTE€HE3a (IMOPUOHANBHBIN, IOBEHHWJIbHBIM, PENpPOAYKTUBHBII,
3pernocty, crapenus). Mopdonoruueckue, GU3MOIOTHISCKHEe U METabOoIHMIeCKue 0COOEHHOCTH
3TanoB OHTOreHe3a. (CoOCTOSTHME IMOKOA Yy pacTeHud. Tulbl NOKOS W HUX 3HA4Y€HUue I
KU3HEJEATEIbHOCTH PACTEHUH.

[Tpunuuner goropeueniuu. Peuenuus u ¢usnonoruyeckas pojib KpPacHOrO CBeTa.
@OUTOXPOMBI U CBETOBOWM KOHTPOJIb pa3BUTHA. Pemenius u Qusnonorundeckas pojb CHHETO
ceera. Kpunroxpom u dororponun. dotoneproansM u tepmornepuoansm. Bausuue dakropos
Cpeabl Ha POCT, pa3BUTHE M MOP(OTeHe3 pacTCHUH.

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

6. MarepuajbHO-TEXHUYECKOE  Y4eOHO-MeTOANYEeCKOe
o0ecnevyeHyne TUCHUILINHBI

6.1 Ilepevyenb yueOHO-METOAMYECKOT0 O0eCIIedeHUS 10 JUCHUIINHE

Ne

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

Ka6auxoBa H.B. ®usnonorus pacteHuii. Meronuieckne yka3aHus M0 U3YYSHUIO TUCIUTUIAHEL /
Poc. roc. arpap. 3a04.yH-1.- b, 2022. — 25 c.

KabaukoBa H.B. ®wusuomorust pacreHuid. MeToaudeckue yKa3aHHWs IS BBITOJHCHUS
naboparopHbix padot / Poc. 'oc. arpap. 3aou. yu-1; B, 2022. — 71 c.

6.2 IlepeyeHb yueOHBIX U31aHUI, HEOOXOAUMBIX [IJIsl OCBOCHUS JUCUUILINHbBI

[TeyatHbie yueOHbIC U3MaHUs B OuOIMOTeUHOM (hoH e *

KonuuecTtso
Ne ABTOp, Ha3BaHHE, MECTO M3IaHUsI, U3AATEILCTBO, TOJ] U3JAHHSI, KOJTHYECTBO
9K3EMIUISIPOB B
n/m CTpaHUI]
oubimoreke
OcHoBHas
Ky3nenos, B.B.
®dusnonorus pacreHui : yueo.11sa By3oB / B.B.Ky3nenos,I.A.[lmutpuesa. - M. 11
: Beicm.mk., 2005. - 736¢. - ISBN 5060047865: 441.79 : 441.79
du3uosiorus pacTeHuii : yue0.u1s By308 / nmoxa pen.M.I1.Epmakosa. - 2-¢ 31
3. menp. - M. : Axkagemus, 2007. - 635¢. : mi. - ISBN 9785769536885




Ky3snenos, B.B.

®dusnosorus pacteHwuii : yue0. s By3os / B.B. Kysueros, I'.A. ImuTpuesa. - 25
M. : Beici.ik.: A6puc, 2011. - 783c¢. : . - ISBN 978437200018

I[OHOJ'IHI/ITCJ'ILH&H

HNBanosckmii, /..
®dusnonorus pacrennii / .M. IBaHOBCKWIA; IO pe.

usz. - M. : JIEHAHJ], 2016. - 540c. - ISBN 9785971025221

H.H. Xynsxosa. - 4-¢ 2

JloBmoBa, H.M.

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

I'onoBko, T.K.

®Ou3HoNorus pacTeHi C OCHOBaMHU OMOXUMHHU M aHATOMHUHU : yueb. mocodue /
T.K. T'onoeko, I'.H. Tabanenkoga. - CeikrbiBkap : CJIU, 2018. - 114c. - ISBN

9785923909562

DneKTpoHHbIE YUeOHbIe H3AaHuUs B JIEKTPOHHO-0MOInoTeunbix cuctemax (3bC):

/1

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

Cchuika Ha yyeOHOe n3nanue B ObC

OcHoBHas

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

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

AIIEKTPOHHBIH // DNEKTPOHHO-ONOIMOTeYHas crucTeMa
«JIanby : [caiit]. — URL:

Kynukosa, E.I'. K 90 ®usuosnorus u 6Moxumus
pactenuii: mabopaTtopuslil mpaktukym / E.I.
Kynukoga, FO.B. Kopsirun, H.B. Kopsruna. — [1en-
3a: PUO Ilensenckoro I'AY, 2018. — 267 c. /[ -Tekcr

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

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

JlomonHuTENbHAS

YuebHO—MeTOANYECKOE Mocobue K J1abopaTopHO-
NPaKTUYECKUM 3aHATHSIM 1O Kypcy «Dusnonorus u
ouoxumus pactenuit». byrpeir UB. Jlonckoit 'AY.
2014. 96 c. [OnexTtponHbIi pecypc]. — Pexum
J0CTyna:

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

6.3 IlepeyeHb 31eKTPOHHBIX 00pa30BaTeJILHBIX PeCypcoB

n/n

DJIeKTPOHHBII 00pa3oBaTelbHbIil pecypc

Joctyn B DOP (cerb UHTEpHET, JIOKATbHAS
CeTh, ABTOPH30BAHHBI/CBOOOAHBII T10CTYN

ONeKTPOHHBIN HAay4HO-TIPOM3BOICTBEHHBIN
KypHan  «ArpodkoUHdpoy». DI'YII «BHUU
Arposkonnadopm». Mocksa. Pexxum nocryna:

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 mnpodeccHOHATbHBIC 0a3bl JAaHHBIX, MH(OPMALMOHHBIE
CIpPaBOYHbIE CHCTEMbI H JIMIIEH3HOHHOE MIPOrpaMMHOe odecnedeHme

CoBpeMeHHbIe IPO(eccHOHATIbHbIE 0a3bl TaHHBIX, HH(POPMAIIMOHHBbIE CIIPABOYHbIE
cucTeMbl, UH(PPOBBIe  JJIEKTPOHHBbIe  OHOJHOTEKM W  JApPYrue  3JIEKTPOHHbIE
o0pa3oBaTeJbHbIE PeCypChI

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. Cornamenne o OecriaTHOM TecToBoM 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-cripaBounasi cucrema Jlunensuonusid 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 OOecredeHue Ha

mwiatdopme 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 CBOOOIHO pacCPOCTpaHsieMoe MPOrpaMMHoOe obecriedeHne

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

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

3. OnekTpoHHO-OHOMMoTeuHast cucrema Agrilibhttp://ebs.rgunh.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 xo3siictBa uMenn B.W. Bepnanckoro» https://vk.com/rgunh.ru
(cBOOOIHO pacmpocTpaHsIeMoe)

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

6. AnTuBHpycHoe mnporpaMmMmHoe obecrnieuenue Dr. WEB Desktop Security Suite
(Cy6nmunensnonnsiii joroop Nel3740 Ha nepenady HEMCKIIOYMTENbHBIX MPAaB Ha MPOrPaMMBbI
st OBM ot 01.07.2021).

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

IIpexnasnavenue xopmyca, Ilepeuensn
NOMelleHUs Ne moMeImenns 00opynoBaHus (B T.4. BUPTYaJIbHbIC AHAJIOTH) U
(aynuropumn) (aymuropun) TeXHUYECKHX CPeJCTB 00y4ueHus ™
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 Meoens, 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 3aHATHI, XUMHYecKas 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. Ka6. 320.

EKTPOHHYIO UH()OPMAIITOHHO-00pa30BaTEIbHYIO

cpelly YHUBEpCUTETa

Yy4e6Ho-
aJIMAHUCTPATUBHBIN
KOpITyC.

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

Crienmanu3upoBaHHasl MeOesb, Habop IEMOHCTPAIIMOHHOTO
000pynoBaHMA. ABTOMaTH3MPOBAHHOE pabodee MeCTO
JUIL  WHBAJUIOB-KOJSICOYHUKOB C  KOPPEKIIMOHHOM
TEXHUKOM U MHAYKIMOHHOM cucremoir OnCuc 290;
ABTOMAaTH3UPOBAHHOE

pabouee MECTO JUTSt

CJ'Ia6OBI/II[$IH_[I/IX nu HE3PAINX IIOJIb30BaTeIeH Cco

crarioHapHbIM  Bueoysenuuntenem OnCuc 29 ON;
MECTO JUTS

ABTOMaTH3UPOBAHHOE pabouee

Cla0OBHISIIMX W HE3PSYMX  IIONb30BaTeled ¢
nopratuBHBEIM BHAeoyBeianuurenem InCuc 207 CF,;
ABTOMaTH3MPOBAHHOE pabouee MECTO TUTS
[OJIb30BaTENed ¢

yutaromend Mamuuon naCuc 207 CN; AnmapaTHbIid

CTa0OBUAAIIMX H  HE3PSIIUX
KOMIUIEKC C (DYHKITUEH BUACOYBEITUYCHUS U YTCHUS IS
CIabOBHIANIUX W HE3PSUMX Tojb3oBareneit 9nCuc 207

OS.
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DEJEPAJIBHOE I'OCY JAPCTBEHHOE BIO/UKETHOE OBPA3OBATEJIBHOE YUPEXIEHUE BBICIIET'O OBPA3OBAHUS
MUHUCTEPCTBA CEJIbCKOI'O XO3541CTBA POCCUHUCKOU ©EAEPAITNN

«POCCHMCKHAM TOCYIAPCTBEHHBII YHUBEPCUTET HAPOJHOI'O XO3SMICTBA
WMEHMU B.HA. BEPHAJICKOI'O»
(YHuBepcurer BepHajackoro)

DoH/ OLCHOYHBIX CPEICTB AJIA MPOBeJIeHHUs TeKYLero KOHTPOJIsA U
MPOMEKYTOYHOM aTTECTANMU 00YYAOLIMXCH 110 JTUCHHUILIUHE
Du3no0JI0rusi pacTeHui

Hamnpapnenue noAroToBKu 35.03.07 TexHosi0oruss NPOU3BOJACTBA H
nepepadoTKu CeIbCKOX03AHCTBEHHOM NMPOAYKINH

Hanpasnennocts  (mpoduis)  nporpammbl  TexHosioruss  nepepadoTku
CeJIbCKOXO03511ICTBEHHOI'0 ChIPb

KBanudukanus — 6akanaBp

®opma 00ydeHUs: OUHAS

bamammxa 2026 r.
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1.0nucanue nokaszareJieii U KpUTEepHeB OLEHNBAHMS IVIAHUPYEMbIX Pe3yJIbTATOB 00y4YeHHUs 10 Y4eOHOH TUCHMIIINHE

KO[I U HAUMCHOBAHHUHN
KOMIICTCHIIUH

YposeHs ocBoeHus

IInannpyemMble pe3yJbTaThl 00y4eHUSs

HaunmeHoBaHME OLIEHOYHOTO
cpencTBa

OIIK-1 Cmocoben pemath
TUIIOBBIE 3a1a4n
npoecCuoHaIbHOMN
JeSITENIBHOCTH Ha OCHOBE
3HaHUU OCHOBHBIX
3aKOHOB MaTeMaTHYECKHX,
C€CTCCTBCHHOHAYYHBIX u
obmenpodeccnoHaTbHBIX
JTUCLUIITUH c
IMIPUMCHCHUEM
nH(GOPMAITMOHHO-
KOMMYHHKaIHOHHBIX
TEXHOJIOTHUI

3uaer: OCHOBHBIC E€CTECTBEHHBIC, OMOJIOTHYECKHE M HPOPECCHOHATBHBIC
HOHATHS W METOABl MpPU PEIICHHH O0OIIenpodecCuoHaNbHbIX —3a/ad,
COBPEMEHHbBIC TEXHOJIOTHHU C MCIIOJIb30BaHUEM PHOOPHO-
WHCTPYMEHTAILHON 0a3bI

IToporosbiii
(Y10BACTBOPHTE:TbHO) VYMeer: WCIONB30BaTh OCHOBHBIE €CTECTBEHHBIE, OWOIOTHYECKHE W
npohecCHOHAaIbHBIC TOHATHS u METObI npu pelIeHuu
o01enpodeccHOHATLHBIX 3a/1a4
Biageer: HaBBIKAMH OOOCHOBAaHHMS W pealU3alliil B MPOQPECCHOHATHLHON
JIeSITETbHOCTH
Teepno 3HaeT: OCHOBHEIE €CTECTBEHHBIE, OuoIoruuecKue u
npohecCHOHaIbHBIC TTOHATHS u METO/IbI pu pelIeHuu
obmenpodeccnoHaTbHBIX 3amad, COBpEMEHHbIE TEXHOJIOTUN c
MCIOJIb30BaHUEM MTPUOOPHO-
IpoaBuHYTHIH WHCTPYMEHTAIbHOH 0a3bl

(xopoo) YBepenHo ymeer: MCIIOIB30BaTh OCHOBHEIE €CTECTBEHHBIE, OMOJIOTHYECKUE U
npoeccuoHaIbHBIE TTOHSATHUS u METO/TBI pu penieHnu
o0menpodeccHOHATBHBIX 3a/1a4
VBepenHo  Biajeer: HaBbIKAMH  OOOCHOBaHWS W pealu3alid B
po(heCCUOHATBHON IEATENbHOCTH
CdopmupoBaBuieecss CHCTEMATHYECKHE 3HAHMSA: OCHOBHBIC €CTCCTBCHHBIC,
Oouojoruueckre M Mpo(eCCHOHAIBHBIC TOHATHS W METOIbI IPH PELICHUN
obmenpodeccnoHaTbHBIX 3ajaad, COBpPEMEHHbIE TEXHOJIOTUU c
WCIIOJIb30BaHUEM MTPHOOPHO-

Boicokuii WHCTPYMEHTAILHOM 0a3bl

(0TJIMYHO) CdopmupoBaBuieecsi cucreMaTuyeckoe yMeHHe: HCIIOJIb30BaTb OCHOBHBIE

€CTEeCTBEHHbIE, OMOJOrHYecKne M MpOo(peCCHOHANbHBIE TOHSATHS M METOIbI
NpY pelreHun o0enpoeccHoHaBLHBIX 3aa4

CdopmupoBaBiieecsi CHCTeMaTHYecKoe BJjaJeHne: HaBbIKAMU OOOCHOBAaHUS U
peanu3anyu B mpoeCCHOHANBHON ACATENFHOCTH

npakTUYeckoe 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)

[IponBuHYTEHIHA (X0OpoO1II0)

Bricokwuit (0TIMIHO)

Bremonaenne

HE BBINIOJTHEHA WJIA BCE 3aJaHUS PEIICHBI
HENPaBWIbHO

Pemeno Oonee 50% 3amaHus, HO MEHEe
70%

Pemreno Oonee 70% 3amaHus, HO
€CTh OIMOKHU

BCE 3aJaHMA pemeHbl 0e3
OIINOOK

NPaKTUYECKOTO 3aTaHHs
Pedepar

Pedepar He moarotosieH

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

CTyneHT OpHEeHTUPYETCS B
coziepKaHuy pedepara, HO
3aTPyAHSETCS BECTH JUCKYCCHIO Ha
BBIOpaHHYIO TEMY

CTyIeHT JEMOHCTPHPYET
riryOoKre 3HaHHS BOIpoca
pedepara, oTBeyaeT Ha
JIOTIOJTHUTENbHBIE BOIIPOCHI

CTYZ[CHTBI, IMMOKa3aBIIME YPOBCHDb YCBOCHUA HUKC ITOPOIrOBOI'0, HE JOITYCKAIOTCA K HpOMe)KyTO‘IHOI\/'I aTTCCTallMH 110 JUCIMITIJIINHE.

2.2 Hlxkana oueHueanus Ha Imane NPOMENCYMOYHOU ammecmayuu (3auem u IK3aAMeH 6 6ude Umoz08020 mecmad,

Kypcoeasa paboma)
®opMa NPOMeKYTOUHOIM OtcyrcTBHE yCBOCHHUS (HHIKE N . .
ATTecTAIMN noporosoro) IToporoselii (y10BJIETBOPUTEIBLHO) IIpoaBMHYTHII (XOpoILLO) Beicokuii (0T1H4YHO)

BrImoHeHNEe HTOTOBBIX
TecToB (He MeHee 15

Memnee 51%

51-79%

80-90%

91% u Oostee

BOIIPOCOB Ha BAPHAHT)
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3. TunoBble KOHTPOJILHBbIE 3aIaHUS UJIM MHbIE MAaTePUAJIbI, HEO0X0AUMbIe
JJISL OLlCHKH 3HAHUI, YMEHUI, HABBIKOB U (MJIM) ONBITA AeATEeJbHOCTH,
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 AJId BbINMOJIHCHHUS HA NIPAKTHYECCKHUX 3AHATUAX

1. HaGmonenue minasmMonusa U Jeria3MoIn3a.

2. OmpeneneHre OCMOTHYECKOTO JJaBIEHHUS KJIETOYHOTO COKa METOOM IIa3MOJIH3a.
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 [IUTOILIA3MBI.

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

1. OcoOEHHOCTH CTPOCHHUS PACTUTEIBHON KJICTKH, €€ CTPYKTYpHBIC JJIEMEHTBHI: KIIECTOYHAsS
000JI04YKa, AP0, MUTOXOHIPHUU, PUOOCOMBI, MEPOKCHCOMBI, IHoKkcucoMbl, OIIP, anmapar [ombmxwu,
BaKyoOJlb.

2. MeMOpaHHBII NPUHIIAI OPTaHU3alMH TTOBEPXHOCTH ITPOTOILIA3MbI M OPraHOUIOB KJICTKH.

3. Ctpoenne uhyHKINN OHOJIOTUIECKUX MEMOpaH.

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

5. CrpykrypHas opranu3ais (OTOCHHTETHYECKOTO arnmapara.

6. CrpoeHue JincTa Kak opraHa (pOTOCHHTE3a. XJIOPOIUIACTBI: XMMHUECKHIA 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 nurmeHToB 1o Kpaycy.

4.[leiicTBHE MIET0YH Ha XJIOPODHILI.

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

7. OnpenieneHre MHTEHCUBHOCTH JIBIXaHUS CyXUX U MPOPOCIINX CEMSIH.

8. OOHapy)eHue epOKCHIa3bl 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. TlurmeHTHBIE CHUCTEMBI (OTOCHHTETUYCCKHX OPraHU3MOB. XIIOPOPWILIBI, KapOTHHOUIIHI,
(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. PeakInOHHBIN LIEHTP.

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

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

6. TemuoBast ctazust GOTOCHHTE3a: XUMHU3M peakiuii 1uKia KaabBuHa.

7. Xumm3M peakruit accumminin C4-pactenuit. [uxor Xatyua, Cimaka. CAM-MeTabommu3M.

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

9. Drkomnorusi (OTOCUHTE3a: BIHUSHHE OCHOBHBIX (AKTOPOB Cpelbl Ha HMHTCHCUBHOCTh 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 npxaHus (TIIMKOIN3): 3TAIBl U YHEPTETUICCKUIA BBIXO/.

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

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

14. Dxonorumst [pixaHus (BIMSIHAE BHEIIHMX UM BHYTPEHHHX (aKTOpOB); HW3MEHEHHUE
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 HHQWIBTPAIHH.

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 PA3JIMYHBIX €I0 OpTraHax.

KOMILVIEKT ITPUMEPHBIX TEM
pedepaToB no aAucuMIInHe PU3HOI0TUSI PACTEHHH /ISl TEKYLIEero KOHTPOJIA.

1. Mocryruienne BOmbI B PACTUTENbHYIO KiIE€TKy. OCMOTHYECKOE JABJICHHE W €ro 3HA4YCHHE 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 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 nasienue. "Ilnau" u ryrramus pactenuii. [lyTy 1 MEXaHU3MbI IEPEABIKEHHST BOJIBI
10 PacTEHHIO.

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

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

11. Oduznonoruueckass poiab a3oTa B JKU3HU pacTeHWil. VICTOYHWMKH a30THOTO MHUTaHUS
BBICHIMX pacTeHU. PUKcalns MONEKYISIPHOTO a30Ta.

12. MUKpPOIIEMEHTHI B 5KU3HU PACTCHUM.

13. MexaHu3M MOCTYIUICHUS] MOHOB B KJIETKY. Ponb kieTouHol 060si0uku. TpaHCTIOPT HOHOB
gepe3 MeMOpPaHbI: TTACCUBHBIN M aKTHBHBIM.

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

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

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

Pa3zpnen 4. O0OMeH U TPAHCHIOPT OPraHUYECKOro BellecTsa B pacrenusax. Poct u passurne
pactennii. [IpucnocadinBaeMocTh U YCTOHYUBOCTH PACTEHH 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 THAPOIN3 KpaxMara.

5. ®epMEHTAaTUBHBIN THAPOINA3 CaAXapPO3BbL.

6. OmnpepeneHrue aKTUBHOCTH JIMITA3bI.

7. Knmaccuduxanust pepMeHTOB.

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

1. BiiusiHue BHELIHUX YCJIOBUH HA POCT pacTeHui. [lepruoguuHoCTh pocTa, TUIIBI ITOKOSL.

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

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

4. Aykcunsl. CTpoeHue, conepKaHue, CUHTE3, paclpelelieHne B Pa3IMyHbIX YacTAX PacTEHHI.
OxucnurensHblit pacnaa. [lomspuenii Tpancnopt. @uznonornyeckas akTHBHOCTh M MEXaHU3MBbI IEHCTBUS.
SIBnenve anukagbHOTO TOMUHUpOBaHUA. [IpakTHyeckoe HCNONB30BaHNE ayKCHHOB B OMOTEXHOJIOTHUH U
PacTEeHHEBOJCTBE.

5. T'mO6epenunsl. OtkpeiTHE, cTpoeHue. ConepikaHue, TPAHCIOPT W paclpenesicHHe B
pPa3IMUYHBIX YacTAX M opraHax pacreHuil. dusmomornyeckas aKTUBHOCTh M MEXAHW3MBI JEHCTBHAL
[IpakTHueckoe mpUMeHEHHE.

6. Llurokununsl. [lpuponusie n cunternuyeckue. OTKpHITHE, CTPOCHHE, COAEP)KaHHE, 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, COEpP)KaHWE W paclpefeneHre B pacTeHusax. dusmonornyeckas akTUBHOCTb M MEXaHHM3MBI
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 éHympuKiemounvie CIMpyKmypbl 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 pactBop XJI0pHaa HATPUSA
4) OyneT oIMHAKOBBIM BO BCEX pacTBOpax
3. Kak nazvieaemcsn nosejieHue y HeKOMopuvlxX pacmenuii nepeo 00xcoem Kanenek 600l HA
KOHYUKax aucmuoee?
1) KyTUKy/IApHas TpaHCIMpAIHs
2) nepuaepManbHas TpaHCIUPALUs
3) COKOBBIAICIICHUE
4) ryrramus
4. Kax ucnonv3yemcsa 6onvuias yacms 600bl 60CX00Au{€20 MoKa no Kcuineme?
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 Ha3eanu MemHogou?
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) rerepoTpodHOI accuMUIAIIUEH
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 naBneHue
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 JaBIEHUH
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 ouccumunayuro Ha3vleaiom IHepzemuiecKum npoyeccom?
1) B mpouiecce JUCCUMUIISILIMMI TTOTIIONIACTCS SHEPTHS
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2) BBIICISICTCS DHEPTHS
3) cuHTE3UpPYIOTCS OpraHNYeCcKHe BEIIeCcTBa
4) mpouecchl TUCCUMUISINH TPOUCXOIST TOJIBKO B MUTOXOHAPHUSIX
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. Komnonenmul Knemku 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 ceudemensCcmayem 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 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 ¢ IHeP2eMUYEeCKUMU 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) cWHTE3 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) sHEepreTHYeCcKyI0, 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) 6enxwy;
2) yTIeBOBL;
3) KHpHI;
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 XJIOpOTLIACTE.
27. Yem omauuaromces gpepmenmot om opyzux 6enxoe?
1) cunre3upyrorcsa Ha pubocomax;
2) SBISIOTCS KaTaIN3aTOpaMH XUMHYECKAX PEaKITuii;
3) B X cocTaB BXOAST METAILIbI, BATAMHHBL.

28. Ckonvko monekyn AT® obpazyemca npu UUKIUYECKOM U  HEYUKIUUECKOM

domodhochopunuposanuu
a)o6
0)5
B) 4
r) 3
29. Huxn Kanveuna cocmoum u3 3manos
a) kapOokcuIupoBaHus, has3bl OkuciIeHusl, (ha3bl 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-Kapnunosa
a) 7151 CYKKYJICHTOB
0) A7 TEeTI0MI00UBBIX PaCTeHUI
B) IS BOJIHBIX PAaCTEHUM
T) JUTSL XOJIOJIOCTOUKHX PacTEHUMN
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