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

1.1 Ilepeyens KOMNeTeHIMI, POPMHUPYEMBIX YUeOHOM JMCIUIIIUHON

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
IpOoECCHOHANBHOW  JEATENTLHOCTH HA OCHOBE | MaTeMaTHYECKHX, €CTECTBEHHOHAYIHBIX u
3HAHWH OCHOBHBIX 3dKOHOB MaT€MATHYECKHX U | o0menpo(ecCHOHANBHEIX IUCIHILIME, HEOOXOIUMBIX I
€CTECTBCHHBIX HaykK C NIPUMEHCHHUEM | penIeHHs THIOBHIX 3a7]ad B 00JIaCTH B 00JIaCTH arpPOHOMHUU
HH@’OpMaHPjOHHO'KOMMYHHKaHHOHHHX OIIK-1.2. Ymerb (Y): IpuUMEHATH 3HAHUS OCHOBHBIX
TEXHOJIOTn1 3aKOHOB MAaTE€MaTUYeCKUX W €CTECTBEHHBIX HayK Jid

pEIEHNs CTAHIAPTHBIX 337124 B 0OJIACTH ArPOHOMHUHU
OIIK-1.3. Bnanern (B): UHPOPMAIIUOHHO-
KOMMYHHKAIIMOHHBIMA TEXHOJIOTHAMH B PENIEHAN THITOBBIX
3a1a4 B 00J1aCTH B 06JACTH arpOHOMUH

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

VYuebHas aucuuiuinHa «®dusznonorus pacTeHU» I CTYAEHTOB, OOy4aroIIMXCs IO
IporpaMMe MOJTrOTOBKM OakajlaBpa HallpaBlIeHUS «ATPOHOMHS» OTHOCUTCS K JUCLUIUIMHAM
obs3arensHo yactu OITOIT BO.

Hesn: popMupoBaHUE TEOPETHUESCKUX 3HAHUH U MPAKTUYECKUX HABBIKOB, COBPEMEHHOTO
npefcTaBieHus (U3MOJIOTMM pacTeHUH Kak O Hayke, KOTopas M3y4yaeT IpOLECcChl
KU3HENEATSIIFHOCTH M (YHKIWW PACTHTEIBHOTO OpraHM3Ma Ha BCEM MPOTSHKEHUH €ro
OHTOreHe3a MPH BCeX BO3MOXKHBIX YCIOBUAX BHEUIHEH Cpeibl; 00 OpraHu3alluy, yIpaBlIeHUH U
UHTETpaly (QYHKIMOHAIBHBIX CHCTEM B pPAcCTUTEIBHOM OpraHu3Me; O (YHKIIMOHAIbHON
AKTUBHOCTH PACTUTEJIBHBIX OPraHU3MOB, O XMMHUYECKOM COCTABE M INPEBPAILEHUU BEIIECTB Y
pacTeHuM.

3agaun:

— PpacKpbITHE CYLIHOCTHU IMPOILIECCOB KUZHEACATENbHOCTH PACTUTEILHOTO OpraHu3Ma B
OHTOT€HE3€ B PA3JIMYHBIX YCIIOBUSAX CpEIbl C IIEJIbI0 YIPABICHHUS XOJOM pOCTa M pa3BUTHUS
pacTeHuii, GopMUPOBaHUEM YpOXKas U €r0 KaYeCTBOM

— yIpaBJIeHHE KauyeCTBOM SIBIIETCS 0CO00 BaXKHOU 3a/1aueii OMOXUMUM PACTECHUMH;

— BbIBJICHME (QYHKIUU pacTeHUuM, (yHKIHMOHAIBHBIX CHCTEM, OOECIIEYUBAIOLINX
peanu3aluio TeHeTHYECKON IPOrpaMMBbl pocTa U pa3BUTHS,

— ompeneneHne (QYHKUUU 3€IE€HOro aBTOTPO(HOro pacTeHHs, €ro BO3AYIIHOTO U
NOYBEHHOTO TNHMTaHUS, JbIXaHHE, POCT M pa3BUTHE, pPa3MHOXKEHHE, NPUCHOCOOICHHE K
HEeOJIarOMpPUSTHBIM YCIOBUSIM CpPEZibl OOMTAaHMUS,

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



3. O0beM y4eOHOH TUCUMILIUHBI B 324€THBIX eIUHUIAX C YKA3AHUEM
KOJINYeCTBA aKaJeMHYEeCKHUX YaCOB, BbIIeJIEHHBIX HA KOHTAKTHYI0 padoTy
00y4aImXxcs ¢ npenogasaresieM (1o BHAaM y4eOHbIX 3aHATHIT) U HA
CAMOCTOSITEJIbHYI0 PA00Ty 00y4ar0IIUXCS

3.1. 3aounas Gpopma oOyueHHs

Buy yueOHol paboThl 3 Kypc
OO6m1ast TpyA0EMKOCTh AUCIUIUIMHBI, 3a4€THBIX €IUHUIL 4
4acoB 144
AyautopHasi (KOHTaKTHas1) padora, 4acoB 14,3
B T.4. 3aHSATHUS JIEKIIMOHHOTO THUIIA 6
3aHSATHUS] CEMUHAPCKOTO THUTIA 8
MIPOMEKYTOYHAS aTTECTAIIHS 0,3
CamocrosiTeibHast padoTa 00y4aoIMXCcsi, YaCoB 120,7
KonTpoab 9
Bua npomexyTo4HOM arTecTannu JK3aMEH

4. Cogepxxanme TUCHUILUIMHBI, CTPYKTYPUPOBAHHOE MO TeMaM (pa3aeiam) ¢
yKa3aHHeM OTBeJeHHOI0 HA HUX KOJIMYeCTBA aKaleMUYEeCKHX YaCOB M BU/IOB
Y4eOHBbIX 3aHATHI
4.1 Ilepeuenv pazodenoe OUCUUNIUHBL C YKAZAHUEM MPYOOEMKOCHU
ayoumopHoi (KOHmaKkmHoil) u camocmoamebHoll padomaol, U006 KOHMPO.1ell

U nepevurna Ko.innemelmuﬁ
3aounas popma 00ydeHus

TpynoeMKOCTh, 4aCOB

B TOM YHUCJIC

HaumenoBanue pazaenos

ayIUTOPHON
U TEM YAUTOP

(KOHTaKTHOM)
paboTHI

BCCT'O

CaMOCTOSITEb
HOM paboThHI

Kon
KOMIIETEHIIH
5

HaumenoBan
ne
OIICHOYHOT'O
CpeacTBa

Pasgen 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 TKaHH,
WX KJaccupuKanus,
cTpoeHue, GyHKIUH

16,5 1,5

15

OIIK-1

MPAKTUICCKOC
3aJaHucC,

pedepar

Pazgen 2. ®orocunres.

JlpIxaHue pacTeHui 34,5

3,5

31

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

18 2

16

2.2. JlpixaHue pacTeHuil,
o01iee ypaBHEHUE,
MIpecTaBIeHne 00
AKTHBAILIMU KHCIOPOJIA.
OkucnuTeaIsHOe
¢dochopunupoBanue.

16,5 1,5

15

OIIK-1

MIPaKTUIECKOE
3a/laHue,

pedepar




JpIxaTenbHbIN
kodurmeHT

Paznmen 3. Bomgubiii oOMeH
pacTeHuM.

MuHepanbHOE TUTaHUE
pacteHui

33,5

3,5

30

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

17

15

3.2. Yuenue o
MUHEpaLHOM TTHTAaHUH
pacTeHuii, conepKaHue
MHUHEpaATbHBIX DJIEMEHTOB
B PACTCHHUSX, KPYTOBOPOT
asorta, ¢ocdopa u cepsl B
ouocdepe. Makpo- u
MHKPO3JIECMCHTEI, BJIUAHUC
BHEIIIHUX U BHYTPCHHUX
(hakTOpOB Ha UX
noTpedJIeHNe PACTCHUSIMH

16,5

1,5

15

MPaKTHYECKOe
3aJaHue,

pedepar

OIIK-1

Paznen 4. O6meH u
TPaHCIOPT OPraHUYECKOTO
BEIIECTBA B PACTEHUSX.
Pocr u pa3sutue
pacTeHu.
[TpucnocabauBaeMocTh U
YCTOWYUBOCTb PACTCHUN

33,2

3,5

29,7

4.1. OOMeH u TpaHCIIOPT
OpPTaHUYECKOTO BEIIeCTBa
B pacTeHuu. binmxHui u
JlaJIbHUI TPAaHCIIOPT
BEIIECTB, OCHOBHBIS
MeTabonuThl. CriocoObI
perynupoBaHus
TpaHCIIOpTa
OpPraHUYECKOTO BEIIeCTBa
C IIEJBIO MOBBIIIEHUS
YPOKaHOCTH 1 Ka4eCcTBa
MIPOTYKITHH

16,7

14,7

4.2. Poct u pa3ButHe
pacteHui, ux
YCTOMYMBOCTD K BIMSHUIO
Pa3NUYHbIX (AKTOPOB.
Oransl OHTOTeHe3a
BBICUIMX PACTEHU,
Coco0bl pereHepanuu

16,5

1,5

15

MPaKTHYECKOE
3aj1aHue,

pedepar

OIIK-1

HToro 3a kypc

134,7

14

120,7

IIpomexyTounast
arrecTanus

9,3

0,3

Hrorosoe
TECTUPOBAHUE

HUTOI'O no nucuuIinHe

144

14,3

129,7




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

IlepedyeHb yueOHBIX 3JIEMEHTOB pa3jeJia:

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

OOmass cxema opraHu3alMu pacTuTenbHOM KieTku. Kiierounas teopusi. Metossl
HCCJIEIOBAHMUS PACTUTENIbHBIX KJIETOK. (OCHOBHBIE  3aKOHOMEPHOCTH IIOIJIOIIEHUSI BOJbI
KJeTkoi. OcMOC U ero 3akoHbl. PacTutenpHas KieTka - ocMoTH4ecKkas cuctema. OcMOTHYECKOe
u TypropHoe paiaeHue. Cocymas cwia. XHUMHUYECKMH IOTEHUHMAd BOAbl M BOJHBIN
noTeHnuan KieTkiu. OCHOBHBIC CTPYKTYPHBIC 3JIEMEHTHI KJICTKH, UX CTPOSHUE M PYHKIHH (PO,
pruOOCOMBI, TUTACTHIBI, MUTOXOHIPHUH, SHIOIUIA3MATHYECKUN PETUKYIyM, ammapar [onbmxwu,
BAKYyOJb, MEPOKCUCOMBI, TJIUOKCHUCOMBI, OJEOCOMBI, LUTOCKENET, IIa3MOAECMbl, KJIETOUHAs
crenka). I[lpupoma U QyHKIIMM OCHOBHBIX XHMHUYECKMX KOMIIOHEHTOB PACTUTEIBHON KIICTKU.
OYHKIMOHATBHOE B3aUMOJCUCTBUE KJIETOYHBIX CTPYKTYyp. MemOpaHbl, HX polib B
MIPOCTPAHCTBEHHOM OpraHu3aluu KiIeTKU. KoMIapTMeHTauuss W HHTErpauus KIETOYHOIO
oOMeHa. OCHOBHbBIEC MPUHLHUIIBI JIEUCTBUSL PETYISATOPHBIX MEXaHM3MOB KIETKH. | eHeTuueckue
CHCTEMBbl PACTUTEIIBHOW KIETKH M HUX B3auMozeucTtBue. DH3MKO-XMMUYECKUE CBOMCTBA
MPOTOIIA3MBbI, UX (PU3NOIOTUYECKOE 3HAUCHUE.

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

OCHOBHbIE TKaHM PACTEHMI: AaCCUMWIALIOHHAs, 3amacaronias, BO3AYXOHOCHas U
BOJIOHOCHAs TKaHW. Kitaccupukanus TKaHEeH M0 KICTOYHOMY cocTaBy. [IOKpOBHBIC, OCHOBHBIC,
BbIICTIUTENIbHBIE, MPOBOJAIIME, MEXaHUYeCKue U oOpa3oBarenbHble TkaHu. CTpoeHue u
(GYHKIHUM PACTUTEIBHBIX TKAHEH.

Pa3nen 2. ®otocunres. /Ibixanue pacreHuii

Hean — npuobpeTeHre TEOPETUUECKUX U MPAKTUYECKUX HABBIKOB O (a3ax (OTOCHHTE3a
U €ro 3aBUCHUMOCTH OT BHEIIHUX U BHYTPEHHHUX (DAKTOPOB Cpejbl, 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, €0 (pa3bl, 3aBUCHMOCTH OT BHEIIHUX U BHYTPeHHUX (PaKTOpPOB.

OOmme npencraBieHuss 0 (OTOCHHTE3E M €ro pojd B YIJEPOAHOM IUTAHUU PACTEHHH.
OOmee  ypaBHeHMe  (OTOCHHTE3a, €ro  KOMIOHEHTbl.  CTpyKTypHas  opraHu3aius
¢doTtocunTeTHYecKoro anmnapara. CTpoeHHe JIMCTa Kak CelUuaIu3upOBaHHOTO OpraHa (pOTOCHHTE3a.
XJ0poIutacTel, WX yABTPACTPyKTypa. I[IUrMEHTHBIN KOMIUIEKC. XJIOpOMWIUIBL XUMHUYECKast
CTPYKTYpa, CIEKTpajibHble CBOMCTBA, (DYHKLMM, OCHOBHBIE 3Tambl OMOCHHTE3a. PUKOOWIMHBIL:
CTpyKTypa, (yHKIMH, pacnpocTpaHeHue. KapoTHHOHMIBL: XHUMHUYECKOE CTPOEHHE, CBOICTBA,
CIIEKTPHI norioieHus, pyHkuun. OYHKIMOHAIBHOE M YKOJIOTHYECKOE 3HaUEHHE PA3IMUHbIX (HOopM
MTUTMEHTOB.

[Tornomenne cBeTa NUIMEHTAMU. OJEKTPOHHO-BO30YXKIEHHOE COCTOsIHME. Murpanus
SHEPrUM B MUIMEHTHBIX cHUcTeMax. [IMrMEHTHl aHTEHHOTO KOMIUIEKCAa M PEaKIMOHHOTO IIEHTpa.
[IpeobpazoBanne 5SHEPrUM M OKUCIUTEILHO-BOCCTAHOBHUTENIBHBIE TPOLIECCHl B PEAKIHOHHOM
HEeHTpe. DNEeKTPOH-TpaHcropTHas I1ienb ¢orocunte3a. dorocucremsr | u . Hukmuaeckuit u



HEIUKIIMYECKUA  TPAHCTIOPT JJIEKTPOHOB, COMPSHKEHHOE (PYHKIIMOHHPOBAHWE (POTOCHCTEM.
OOpazoBaHue ‘‘BOCCTAHOBUTEIBHOW CHIIbI . OTOOKHCICHHE BOJLI M BBIICICHHUE KHUCIOPOJA.
®dotodochopuupoBaHrue  (XeMHOOCMOTHYECKUN MexaHu3M cuHTe3a AT®, cTpoeHne 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 MHUTaHUSA, BOJOoCHaOkeHus. DOTOCUHTE3 B OHTOTEHE3e
pacTeHus.

TpancnopT, pacnpenesiieHHe M HCIOJb30BaHUE ACCUMMWIIATOB B pacTeHuu. CTpoeHue
¢diooMbl U MexaHu3M (IIO3MHOrO TpaHcmopra. Pacmpenenenue npoaykToB (oTocuMHTE3a B
pacTeHUH, HCIOJb30BAHUE AaCCUMWISATOB Ha POCT M JbIXaHWE, 3alacaHue IpPOJYKTOB
¢dorocunTesa. JJoHOpHO-aKIENTOPHBIE OTHOLICHHS. Bo3pacTHbIe 0COOEHHOCTH (POTOCHHTE3A.

3aBUCUMOCTh (POTOCHHTE3a OT CBETa, TeMIepaTypbl, MHUHEPAIbLHOTO MUTAHUS,
BostocHaOeHus1, KoHueHTpauu CO2. dortocuHTe3 U NMPOAYKUMOHHBIHN npouiecc. CoOBpeMeHHbIE
NpEJCTaBICHUsT O B3aUMOCBSI3U (OTOCHHTE3a M ypoxkas (Teopusi (HOTOCHHTETHYECKON
IPOJYKTUBHOCTH)

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

Omnpenenenue npoiecca KIETOYHOro apixanus. O01mas cxema mporecca AbIXxaHus. THrbl
OKHCITUTEIHbHO-BOCCTAHOBUTENBHBIX peakiuil. KatanuTuueckue cucteMbl AbIXxaHus. MexaHu3Mbl
aKTHUBALlUM BOJAOpOAa cyOcTpara W MOJEKYISIPHOTO Kuciopoga. MeTabonu3M IbIXaTelbHOTO
cyocrpara. I'mukomm3. [lpeBpamenue mnupysata. [lukn KpeGca. ['MHOKCHIATHBIA KL
ANOTOMUYECKUN ITYTh OKUCIEHUS TIIFOKO3bI.

CybctpatHoe dochopunmupoBanue. OxkucnutensHoe GochopmwmpoBanne. DakTopsl,
BIIUSIONINE Ha OKUCIUTENbHOE (hOCPOPHINPOBAHHUE.

B3aumocBs3p abIxaHusi ¢ JApyrumu nporeccaMmu oOMeHa. CoOCTaBIsIOLIUE JIbIXaHUS:
JIBIXaHUE POCTa, AbIXaHWE MOAJAepKaHUd. BnusHue BHEMHUX (HAaKTOPOB HA MPOIECC ABIXAHUS.
N3meHeHne HTEHCUBHOCTH JBIXaHUS B OHTOTEHE3E

[pixanue pactenuil u ero perynsnus. [[pixaHue 1enoro pacreHust U TkaHe. [[pixanue
pocTa u nojjiepKaHusi. BiusHUe BHYTPEHHUX M BHEIMIHMX (PAKTOPOB HA CKOPOCTH JIBIXAHMS.
B3aumocBs3p npixaHus W (DOTOCHMHTE3a, pONb JbIXaHHWA B MPOAYKIIMOHHOM MpoOIlecce.
Bo3MoxHOCTH perynupoBaHus AbIXaHUs IPU XPAaHEHUH PACTEHUEBOUECKOM MPOAYKITHH.

Pa3nea 3. Boanblii 00MeH pactennii. MuHepaibHOe NUTaHUE PACTEHUI

Hean — npuobpereHne TEOPETUUECKUX M MPAKTUUYECKUX HABBIKOB OBJA/IEHUS OCHOBAaMU
3HAaHUH O CYIIIHOCTH OOMEHHBIX M POCTOBBIX MPOIIECCOB, MPOTEKAIOIIUX B PACTCHUSX.

3agaunm — U3y4YUTh OCHOBHBIE 3aKOHOMEPHOCTH POCTa M PA3BUTUS; O3HAKOMUTHCS C
¢duznonoruei n Onoxumuei GopMUPOBAHUS KaUeCTBA YpOrKasl.

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 motpeOieHust Boabl. KopHeBoe maBiieHUe, 3HAUCHHE, MEXaHU3M M METOJIbI
onpenenenus. ['yrrauus u miaay pacreHuil. @opmsl BoJbl B 1MouBe. BoJHbIe XapaKTepUCTUKU
nouB. @uznonornyeckas 3acyxa u ee npuunHel. Koapdunment 3aBsganus.

MexaHu3MbI TEpEeIBIKEHNST BO/IBI MO pacTeHuto. Teopus cueruieHus. TpaHcnupaiys, ee
dbopMel W ¢usMoONOTHYECKOe 3HadyeHHe. KoiMdecTBEHHBIE TIOKa3aTeNld  TPAHCIHUPAITUH.
Kyrukynsphass TpaHcnupanys. YCTbUYHAs TpaHCIHpaLUsT W MEXaHU3M €€ peryaupoBaHusl.
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 Oumochepe. Makpo- u
MHKPO3JeMEeHThI, BJHSIHHME BHEIIHMX M BHYTPeHHHMX (akTOpoB Ha HX mnoTpedJieHue
PaCcTeHUSMH.

Posib pactenuii B KpyroBopoTe MHHEPAJIbHBIX 3JIEMEHTOB B Ouocdepe. IloTpeGHOCTD
pacTeHu B AIIEMEHTaX MUHEpanbHOro nutaHus. CoaepaHue U COOTHOLICHHE MHUHEPAJIbHBIX
HJIEMEHTOB B TOYBE U B PACTCHUAX U (HaKTOpHI, UX onpenemnsonue. Knaccudukanuu 3JeMeHTOB,
HEOOXOIUMBIX JJIs pacTeHui. Pusnonoruyeckas poib MaKpo- ¥ MUKPOAJIEMEHTOB.

Ilormomenue BelECTB KIETKaMU KOpPHsA. DBiIvKHUN M JAJIbHUM TPaHCIOPT HOHOB B
TKaHsAX pacteHus. llepepacnpenenenrne u peyTwiM3anus MOHOB B pacTeHUHU. B3aumoneiicTeue
MOHOB (aHTaroHW3M, CHHEPru3M, aJIUTUBHOCTH). KOopHEBOe muTaHMe Kak BaXHEUIIMH (BakTop
YIPABJICHUS IPOJYKTUBHOCTBIO U KAYECTBOM YPOIKas.

A30THOE NMUTaHWE pACTeHUH. AccUMMISIMA HUTpara. buomornyeckas azorduxcanus.
A30T(hUKCHpYIOIIYEe MUKPOOPTaHU3MBI M UX POJIb B MUTAaHUHU PACTECHHUM a30TOM.

Cepa u ee coaepkaHue B paCTUTEIILHOMN KIIETKE.

®ochop u ero coenunHenuss B pacteHusix. lloctymnenue dochopa 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 XJIOpo(uIa.

Hpyrue  MakpoaneMeHTHl  (Kene3o, KpemHwmid). HWMx 3HaueHWe W (QYHKIUH.
MukpoanemMeHTsl (MapraHer, MOJUOACH, KOOalbT, Meab, IMHK, 0op). Poias B Merabonm3me
pactenuii. MUKpOAJIEMEHTHI KaK KOMIIOHEHTBI i aKTUBATOPBI (PEPMEHTOB.

[louBa KaK MCTOYHMK MHUHEPAIbHBIX AJIEMEHTOB. [luTarenbHble pacTBOpbI, UX COCTAB.
DU3NOIOTUYECKUE OCHOBBI TPHUMEHEHUS yI00pEHUH.

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

Hesn — npuoOpereHUEe TEOPETUUECKUX U IMPAKTUUECKUX HABBIKOB I10 JIMATHOCTHKE
(U3HONIOrMYECKOTO  COCTOSHHUS  PACTEHUH M IIOCEBOB, IMPOTHO3MPOBAHUIO  JEHCTBUS
HEeOJIaronpHusATHBIX (PaKTOPOB CPebl HA YPOKAMHOCTD CEIbCKOX03HCTBEHHBIX 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, OCHOBHbIe MeTa0oauThl. Cnoco0bl peryJupoBaHuUsi
TPAHCIOPTA OPraHWYeCKOr0 BelIeCTBA C LEJbI0 MOBBINICHUS YPOKAMHOCTH M KavecTBa
NPOAYKIUH.

Cremmduka obOmeHa BemecTB y pacteHuil. [IpeBpalieHue a30THUCTBIX BELIECTB B
pactennu. Mertabonuueckue MyTH CHUHTE3a BAXHEUIIUX XHUMHYECKHUX BEIIECTB. BTopuuHBIi
Metaboau3M. Ponb apixanus B OnocuHTe3ax. buocuHreTnueckas AeaTebHOCTh KOpHS. binxanit
U JTaTbHUM TPaHCIOPT BellecTB B pacTeHUH. CocTaB (pJI03MHOT0 U KCUIEMHOTO coka. CrocoObl
pETyJINPOBaHMUST ~ TpPAHCIOpPTa  BEILECTB C LENIBIO MTOBBIIIEHUS YPOKallHOCTH
CEJIbCKOXO3SUCTBEHHBIX KYJIbTYP M KaueCTBa MPOAYKIIHH.

[TonsiTHE O BOCXOASIEM M HUCXOASILEM TOKax BELIECTB B pacTeHuu. IlepensmxeHue
OpraHMYEeCcKUX BeliecTB. biakauil u nanbHuil (Pros3MHBIN) TpaHCIIOPT ACCUMUIIATOB.

OCOOEHHOCTH aHATOMHUYECKOI'O CTPOEHUS 3JeMEHTOB (hiosmbl. TpaHcnopTHbIE (OPMEI
BellecTB. BO3MOXKHBIH MeXaHU3M U peryisiius (IodMHOro TpaHCHOpTa. 3aBHUCHUMOCTh
TpPaHCIOPTA BEUIECTB OT TEMIIEPATYPBhl, BOJIHOTO PEXUMA, MUHEPAIIBHOTO TUTAHUSI PACTEHMSL.

Pounb TpaHcnopTa BemiecTB B UHTErpaluu GyHKIUI 1IET0r0 pacTeHHUSL.



CriocoObI Cekpeluy BEIIECTB Y PacTUTENbHBIX OpraHu3MoB. HapykHble ceKpeTopHBIE
CcTpyKTyphl. XKene3ku u xenezuctble Bonockd. HekrtapHuku. ConeBble Ke€lI€3KM U BOJOCKHU.
I'mparonel. BHyTpeHHUE CeKpeTOpHBIE CTPYKTYPHI

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 mpoueccoB. OCHOBHBIE 3Tallbl pa3BUTHUs pacTeHUl. Kietounsle
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.

[Ipoueccyl  pa3gpaxuMocTd U BO30yAMMOCTH. TWIbl  JBIXKEHUS  pacTEHUI
(BHYTPHKIJIETOUHBIE IBUKEHUS, TPONU3MbI, HACTUH, HyTAllU1) U UX MEXAHU3MBI.

OcHOBHBIE JTanbl OHTOTE€HE3a (IMOPUOHANBHBIN, IOBEHHWJIbHBIM, PENpPOAYKTUBHBII,
3pernocty, crapenus). Mopdonoruueckue, GU3MOIOTHIECKHEe U METabOIHMYECKUEe OCOOEHHOCTH
3TanoB OHTOreHe3a. CocTositHME IOKOsS Yy pacTeHuM. Tumbl HOKOS W WX 3HAYCHHE s
KU3HEJEATEIbHOCTH PACTEHUH.

[Tpunuuner goropeueniuu. Peuenuus u ¢usnonoruyeckas pojib KpPacHOrO CBeTa.
@OUTOXPOMBI U CBETOBOW KOHTpPOJIb Pa3BUTHA. Perenuust M Qu3noiornyeckas pojb CHHErO
ceeta. Kpunroxpom u dororponus. dotoneprnoansm u tepmornepuoansm. Biausaue dakropon
Cpeabl Ha POCT, pa3BUTHE M MOP(OTeHe3 pacTCHUH.

5. OHCHO‘-IHI:IC MaTrepuaJbl 110 JUCHUAILIMHE
OI.[GHOLIHBIG MaTCepuaJbl 110 JUCHUIUIMHEC IIPCACTABJICHBI B BHUJ/C (bOH,Z[a OLCHOYHBIX
CpCaACTB.

6. MarepuajbHO-TEXHUYECKOE  Y4eOHO-MeTOANYEeCKOe
o0ecnevyeHyne TUCHUILINHBI

6.1 Ilepeyenb yueOHO-METOAMYECKOT0 O0eCIIeYeHUS 10 JUCHUIINHE

Ne

o/ ABTOp, Ha3BaHUC, MECTO U3aHUs, U3AATCIbCTBO, 'O U3JJaHUS, KOJIMYCCTBO CTPAHUILL

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-t1; 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 pacteHuii : yue0. s By3os / B.B. Kysueros, I'.A. ImuTpuesa. - 25

M. : Beici.imik.: AGpuc, 2011. - 783c. : ni. - ISBN 9784

37200018

I[OHOJ'IHI/ITCJ'ILH&H

HNBanosckmii, /..

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

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 / 1
T.K. T'onoeko, I'.H. Tabanenkoga. - CeikrbiBkap : CJIU, 2018. - 114c. - ISBN

9785923909562

DJIEKTpOHHBIC YUeOHBIC U3JJaHVsI B AIEKTPOHHO-0MOImoTeynbix cuctemax (OBC):

/1

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

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

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. Kopsaruna. — [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.-banammuxa, 2012.- URL: -
PesxuM JI0CTyIa : JUIst 3apErUCTPUP. MOJIB30BaTENEH.

JlomonHuTENbHAS

YuebHO—MeTOANYECKOE Mocobue K J1abopaTopHO-
NPaKTUYECKUM 3aHATHSAM N0 Kypcy «Duszuosorust 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
Arposkonsadopm». 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  JJIEeKTPOHHbIe  OUOJHOTEKM W  JpYrue  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 ¢ mpoJIOHTaIeHi

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

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

4. Wudopmannonno-crpaBounas cuctema «[apant» — URL: https://www.garant.ru/
WNudopmannonHo-cripaBounas cucrema Jlunensuonusii goroBop Ne 261709/0I1-2 ot
25.06.2021

5. «KoncynpranT [nroc». — URL: http://www.consultant.ru/ ceo6oansblii 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 wucnonbs3oBanus mnporpamm s IBM  MirapolisHCM B cocrase
(yHKIMOHATBHBIX OJIOKOB M MOAyJeil: BupTyanbHas koMHarTa.

3. NHHOBalIMOHHAs cHUCTeMa TECTUPOBAHUSA — MPOrpaMMHOE OOecriedeHue Ha

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

JInueH3MoHHOE U CBOOOIHO PACTIPOCTPAHsIeMOe MPOrpaMMHOe odecriedeHne

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

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

3. OnekTpoHHO-OHOMMoTeuHast cuctema Agrilibhttp://ebs.rqunh.ru/ (cBunerenscTBO
0 TOCYIapCTBEHHOU peructpanuu 6a3el maHHbIX Ne2014620472 ot 21.03.2014) coOCTBEHHOCTH
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
HaponHoro xo3siictea wumeHu B.M. Bepnaackoro» (cBoOOAHO  pacmpocTpaHseMoe)
https://zen.yandex.ru/id/5fd0b44cc8ed19418871dc31

6. AnTuBHpycHoe mnporpaMmMmHoe obecrnieuenue Dr. WEB Desktop Security Suite
(Cy6nunensnonnsiit joroBop Nel3740 Ha mepenady HEMCKIIOYMTENbHBIX MPaB Ha MPOTrPaMMBbI
st OBM ot 01.07.2021).

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

IIpexnasnavenue xopmyca, Ilepeuensn
NOMelleHUs Ne moMeImenns 00opynoBaHus (B T.4. BUPTYAJIbHbIC AHAJIOTH) H
(aynuropumn) (aymuropun) TeXHUYECKHX 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 XomogunsHUK «CapaTtoBy sl XpaHEHUS TUTATEIbHBIX
npfllc};ig;ﬂlv,m, Cpell ¥ XUMHUIECKHX npenapaT(zB. MukpocKomuiecKue
J1aGOpaTOpHbIE mpemnapaTsl 10 TeMaM 3aHsATHI, XUMHYeCcKas ocyaa
paboThL,
KOJUTOKBUYMBEI ),
TPYIIOBBIX
KOHCYJIbTAIIUH,
WHIUBUYaJIbHOI
paboTHI, MpoBeIEeHNUS
TEKYIIEeTo KOHTPOJIS
U MIPOMEKYTOUHOM
aTTecTarun
Hns YuebOHo- Uuranbubiil 3an. IlepcoHanbHble KoMObOTEPBL 11 mmIT.
CaMOCTOSITENIbHOH aIMUHUCTPATUBHBIA | BBIXOA B  HMHTEpHET, [JOCTYIl B  AJIEKTPOHHYIO
paboThI KOPITYC. MH()OPMAILIHOHHO-06Pa30BaTENLHYIO cpeny
YHHBEPCUTETA
Y4e6Ho- CrenuanusupoBaHHast Me0elb, NIepCOHAIIbHBIE
1ab0PaTOPHBIHA KomrbtoTepbl 11 mT. BBIXOA B HMHTEpHET, NOCTYN B

kopmyc. Kab. 320.

EKTPOHHYIO UH()OPMAIITOHHO-00pa30BaTEIbHYIO

cpelly YHUBEpCUTETa

Yy4e6Ho-
aJIMAHUCTPATUBHBIN
KOpITyC.

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

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

HE3PAINX

ABTOMaTI/ISI/IpOBaHHOC MECTO JUIA

CIIA0OBUIAIIUX U [OJIL30BATEIEN  CO
crarioHapHbIM  Bueoysenuuntenem OnCuc 29 ON;
pabouee

HE3PpAYIUX

ABTOMaTI/ISI/IpOBaHHOC MECTO JUIA

CIA0OBHISIIMX | MOJIb30BaTeNie ¢
nopratuBHBEIM BHAeoyBeianuurenem InCuc 207 CF,;
pabouee

HE3psUnX

ABTOMaTH3MPOBAHHOE MECTO IUIS
HOJb30BaTEeNEd C

yutaromend Mamuuon naCuc 207 CN; AnmapaTHbIid

CIIa0OBUIAIINX U

KOMIUIEKC C (DYHKITUEH BUACOYBEITUYCHUS U YTCHUS IS
CIabOBHIANIX W HE3PSUMX ToJb3oBareneit 9nCuc 207

OS.
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@EJEPAJIBHOE I'OCY JAPCTBEHHOE BIOJDKETHOE OBPA3OBATEJIbHOE YYPEXXJIEHWUE BBICIIEI'O OBPA3OBAHUA
MUHUCTEPCTBA CEJIbCKOI'O XO3541CTBA POCCUHUCKOU OEAEPAITNN

«POCCHMCKHAM TOCYIAPCTBEHHBII YHUBEPCUTET HAPOJHOI'O X035 CTBA
WMEHMU B.HA. BEPHAJICKOI'O»
(YuuBepcurer Bepnajackoro)

DoH/1 OLIECHOYHBIX CPEJCTB Il IPOBeIeHHs TEKYLEro KOHTPOJIS U
MPOMEKYTOYHOM aTTeCTANMH 00yYAKIIMXCH M0 JUCHUILIHHE
Du3n0JI0rus pACTeHUH

Hamnpasnenue noarorosku 35.03.04 Arponomus
Hamnpasnennocts (npoduis) nporpaMMbl ArpoousHec
KBanudukanus — 6akanasp

®dopma oOydeHHUs 3a09HAS

bamammuxa 2024 r.
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1.0nucanue nokaszareJieii 1 KpUTEpHeB OLEHNBAHUS MJIAHUPYEMbIX Pe3yJIbTATOB 00y4YeHHUs 10 Y4eOHOH TUCIMILINHE

KO[I U HAUMCHOBAHHUHN

YposeHs ocBoeHus

IInannpyemMble pe3yJbTaThl 00y4eHUSs

HanmeHoBaHME 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
061enpohecCHOHATBHBIX TUCIUILIHH, HEOOXOMMBIX IS PEIICHUS] THIIOBBIX 3a/a4 B
o0iacTy B 00J1aCTH arpOHOMHH

YMeeT: NPUMEHATh 3HAHUS OCHOBHBIX 3aKOHOB MAaTE€MAaTHUECKHX M €CTECTBEHHBIX
HAYK JUIS PEIICHHS CTAaHIAPTHBIX 3a/1a4 B 00JIaCTH arpOHOMUU

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

IIpoaBMHYTHIN
(xopo1o)

TBep)]O 3HA€T: OCHOBHBIC 3aKOHBI 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 MATEMAaTHYECKHX U
C€CTCCTBCHHBIXHAYK JJIA PCIICHUA CTAaHJAPTHBIX 3a/1a4 B o0JacTu arpoHOMHUHA
VYBepeHHOo BJajgeer: HHPOPMAIHMOHHO- KOMMYHHKAIHOHHBIMH TEXHOIOTHSMH B
PELICHHUHU THIOBBIX 33184 B 00JIACTH B 00JIACTH arpOHOMHH

Broicoxuii
(OTJIMYHO)

ChopmupoBaBiieecss ~ CHCTeMAaTHYeCKHe  3HAHMA: OCHOBHBIE  3aKOHBI
MaTeMaTHYeCKUX, ECTECTBEHHOHAYYHBIX M OOIIENpOo(ecCHOHANBHBIX JUCIUILIHH,
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
00J1acTH arpOHOMHUH

Cdopmuposasuieecs cHCTeMaTHYecKoe BJIaJleHHE: UH()OPMALIMOHHO-
KOMMYHUKAITMOHHBIMU TEXHOJIOTUAMU B PCIICHUM THUIIOBBIX 3agad B obmactu B
00J1aCTH arpOHOMHUH

IpakTUYeckoe 3anaHue, pedepar,
UTOT'OBOE TECTHPOBAHHE

15




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
MPaKTUIECKOTO 3aJaHHs

HE BBINIOJTHEHA WJIA BCE 3aJaHUA PEIICHBI
HENPaBWIbHO

Pemeno Oonee 50% 3amaHus, HO MEHEe
70%

Pemreno Oonee 70% 3amaHus, HO

€CTh OIMOKHU

BCE 3aJaHMA peleHBl 0e3
OIINOOK

Pedepar

Pedepar He moarotosieH

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

CTyZneHT OpHEHTHPYETCS B
coziepkaHuu pedepata, HO

3aTPYAHACTCS BECTU JUCKYCCHUIO HA

BBIOpaHHYIO TEMY

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

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 6UOe UM 0206020 mecma,

Kypcoeasa paboma)
®opma NpoMeKyYTOUHOH OTtcyrcTBHe yCBOEHUS (HMKe . . .
ATTecTAIMN noporosoro) IHoporoswlii (Y10BJ1€TBOPUTEILHO) [poaBuHyTHIN (X0OpO1110) Brbicokuii (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. HaGmonenue minasmMonusa U Jeria3MoIn3a.

2. OmpeneneHre 0OCMOTHYECKOTO JJaBIEHUS KJIETOYHOTO COKa METOJIOM IUIa3MOJIH3a.
3. Onpenenenue NPOHULIAEMOCTH JKUBOIM 1 MEPTBOM MPOTOIIA3MBI.

4. OnpeneneHue cocylel CUIIbl PACTUTEIBLHON TKaHU.

5. Ilomy4yeHre NOIYNPOHUIIAEMOW TIEPETIOHKU U HAOIIOIEHHE HI0CMOCa.

6. Onpenenenue KU3HECTOCOOHOCTH CEMSH 110 OKPAIIMBAHUIO [IUTOTIIA3MBI.

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

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

2. MeMOpaHHBII NPUHIIAI OPTaHU3alMH TTOBEPXHOCTH ITPOTOILIA3MbI M OPraHOUIOB KJICTKH.

3. Ctpoenne nuhyHKIUN OHOIIOTHIECKUX MEMOpaH.

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

5. CrpykrypHas opranu3ais (OTOCHHTETHYECKOTO arnmapara.

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

Pa3nesn 2. ®otocunres. /Ibixanne pacreHuii

HpI/IMepbl 3a1a4 1Jisl BBINMOJIHCHUSA HA NPAKTUYICCKUX 3AaHATHAX

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. ®ayopecteHIus XJIopodunia.

7. OnpenieneHre MHTEHCUBHOCTH JIBIXaHUS CyXUX U MPOPOCIINX CEMSIH.

8. OOHapy)eHue epPOKCHIa3bl B COKE KITyOHS KapTodes.

9. OGHapykeHne KaTajga3bl B paCTUTEIHHBIX O0BEKTaX.

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

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

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

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

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

5.®otodochoprampoanue: IIAKIIAYECKOE H  HEIUKINICCKOE. XeMHOCMOTHIECKas
TEOPHUSIPHEPTETHUECKOTO COMPSKEHNsT MuTUea.

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

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

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

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

10. /lpixaHue U €ro pojb B JKU3HENESATEIHHOCTH pacTeHuil. Mcropust pa3BUTHS yUeHHS O
JIBIXaHWH: HAadabHBIN 3Tan, padotel baxa, [lanmmanuna, Bunarna, BapOypra, Kefinuna.

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

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

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

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

Pa3znen 3. Boaublii 00MeH pacTenuii. MuHepaJbHOe MATAHNE PAaCTeHU I
IIpumepsbl 32124 111 BHINOJIHEHUS] HA PAKTHYECKUX 3aHATHAX

1. Onpenenenrie MHTEHCUBHOCTU TPAHCITUPALIMH BECOBBIM METOJIOM.

2. OnpeieneHue CTeeHN PacKpBITHS YCTHUI] HA PUKCHPOBAHHOM SIIHIEPMHUCE.

3. CpaBHEHME MHTEHCHBHOCTH TPAaHCHHMpALMW BEPXHEH M HIKHEH CTOPOH JIUCTa C TOMOLIBIO
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. ®U3MONOrMYECKUE KUCIIBIE U IETIOYHBIE COJIH.

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

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

1. Mocryruienne BOmbI B PACTUTENbHYIO 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),
ruaparanys. @opMa BoABI B KIIETKE - CBOOOIHAS M CBSI3aHHAS BOJA, NX (PU3HUOJIOTHYECKAs POIIb.

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, €€ 3HAY€HHE;, JUCT KaK OpraH TpPAaHCIUpAlWHM. Bl TpaHCIIMpalMu, €€
noka3arenu. CyTOUHBIA X0/ TPAHCIHPAIIUH, BIMSHIE BHEITHUX YCIOBHUH.

7. YcTbuuHas TpaHCIHpPAIMs. Peryisiiust yCThUIHBIX IBHKEHHUI.

8. OcobOenHocTd BOZHOrO OOMEHa Yy PACTEHHH pa3JIMYHBIX DKOJOIMYECKHX  TPYIIIL
PU3NOIOTUIECKHE OCHOBBI OPOIIAEMOT0 3EMJIIEACIHSL.
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9. Wcropwust pa3sBUTHS YYCHHUSI O MUHEPAJILHOM IIHTAHUN PACTECHHHA.

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

11. Oduznonoruueckass poiab a3oTa B JKU3HU pacTeHWil. VICTOYHWMKH a30THOTO MHUTaHUS
BBICHIMX pacTeHU. PUKcaluns 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 TMUTAHMS: BIHMSHUAE BHEIIHMX W BHYTPEHHHUX (DAKTOpPOB.

OU3NONOTHYECKIE OCHOBBI MPHUMEHEHUs ynoopeHmit. PocT u pasButne pacTteHuil. DTambl OHTOTEHE3a
BBICIINXPACTeHHUN: SMOPHOHANBHEIH, FOBeHWIBHBIHN, 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
pactenuii. [IpucnocadanBaeMocTh H YCTOHYNBOCTH PacTeHU I

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

1. CBoiicTBa MOHOCaXapUAOB, TUCAXAPUIOB U MOJIUCAXAPUIOB (TIIFOKO3BI, Caxapo3bl, KpaxMaa).
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 PACTEHHH AJIS1 TEKYILIEero KOHTPOJIA.

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

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

3. OtkpeiTHe u obmme cBoiictBa (uroropmonoB. Pa6orst Y. Jlapsuna, Boiicena-lencena,
XonogHoro, Benta. [opMoHanbHas Teopust TPOIU3MOB.

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

5. T'mO6epenunnl. OtkpeiTHE, cTpoeHue. ConepikaHue, TPAHCIOPT W paclpelesicHHe B
pPa3IMUYHBIX YacTAX M oOpraHax pacreHuil. dusmonorndeckass aKTUBHOCTb M MEXaHU3MBI JIEHCTBHSL.
[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.

KOMIIVIEKT TECTOB st npoMesKyTO4YHOIi aTTecTanuu (3K3aMeH)
10 JUCHUILIMHE

Ha tperbem Kypce 3K3amMeH NPOBOAMUTCS B BHUJE UTONOBOrO 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 cunvhulit naazmonus oyoem Haoaio0amuvcsa y mKaHu, ROZPYyHCeHHOU 8
1) 1 M pactBOp caxapo3bl
2) 1 M pacTBop ITIOKO3bI
3) 1 M pacTtBop XJIOpHaa HATPH
4) OyneT oIMHAKOBBIM BO BCEX pacTBOpax
3. Kak nazvleaemcsa nosgjieHue y HEKOMOPvIX paAcmeHuii nepeo 00xcoem Kaneiek 600bl Ha
KOHYUKax aucmuoee?
1) KyTUKy/IApHas TpaHCIMpAIHs
2) nepuaepManbHas TpaHCIUPALUs
3) COKOBBIAICIICHUE
4) ryrramus
4. Kax ucnonv3yemcsa 6onvuias yacmoy 600bl 60CX00Au{€20 MoKa no Kcuieme?
1) Ha MeTaboTMYECKIe PeaKIiu
2) Ha TPaHCTIHPAITIIO
3) Ha monepKaHue TYPrOPHOTO JABICHHS KIETOK
4) nns A0CTaBKU OPTraHUYECKUX COCTUHCHUN TKAHSIM KOPHS
5. llouemy emopyro cmaouro pomocunmesa Ha36aau MEMHOBOU?
1) mpOXOAUT TONBKO B TEMHOTE
2) HauOoJee aKTUBHA B TEMHOTE
3) He 3aBUCHT OT CBETa
4) 3aBUCHUT OT TEMHOTBI
6. Cunmes opzanuuecKux COCOUHEHUI U3 HEOP2AHUYECKUX C UCNOIb306AHUEM CGEMOBOl
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) HeoOXOAUMOCTh COJTHEYHOT'O 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 Kn1emku npu NOJIHOM HACLLUWEHUN 600011 PAGHA
1) TypropHOMY IaBIEHUIO
2) OCMOTHYECKOMY JIaBJICHHIO
3) Hys10
4) cymMMe OCMOTHYECKOTO ¥ TyprOPHOTO JaBJIEHUI
10. Yem obOvacuaemcsa 3a6a0anue JUCHbE8 6 JHCAPKUIL OeHb HnpU  O0O0CMAMOUHOM
Konuuecmeegnazu ¢ nouge?
1) HETOCTATKOM MOHOB Kajus B PACTCHUAX
2) TepMUYECKON KOATyJISAIHEeH OCITKOB B KJIICTKaX PaCTCHHMA
3) npeobiagaHueM TpaHCIHpALMU HaJl MOCTYIICHUEM BOJIBI U3 TIOUBBI
4) HaKOIJICHHEM MEePBUYHBIX TPOAYKTOB (POTOCHHTE3A
11. ITouemy ouccumunayuro Ha3vleaiom IHepzemuiecKum npoyeccom?
1) B mpouiecce JUCCUMUIISILIMMI TTOTIIONIACTCS SHEPTHSI
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2) BBIICISICTCS DHEPTHS
3) cuHTE3UpPYIOTCS OpraHNYeCcKHe BEIIeCcTBa
4) Mpouecchl TUCCUMUISINH TPOUCXOASIT TOJIBKO B METOXOHIPUSIX
12. Ykaricume npagunvnoe ypasnenue Xumuma ObIXanus
1) CGleoe + 602 — 6C02 + 6H20
2) CGleoe — 2CH3CHOHCOOH
3) CeleoG — 2C02 + 2CH3CH20H
4) C¢H;1,06— CH3CH,CH,COOH + 2CO; + 2H,0
13. Knemounoe cmpoenue enepgvie Haba00A1 y pacmeHuii:
1) P.I'yk;
2) H.I'pro;
3) P.bpoyn;
4) A.Ilypkune.
14. Komnonenmul Knemku 0003Hauarom oouium NOHAMUEM:
1) nuTomIa3ma;
2) mpoToIIa3ma;
3) nmpoToracr;
4) moHaTueM 2 i 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, HAXOIAITIMCS MEXITY 000J0YKaMU COCETHUX KIIETOK;
3) BBIPOCTAMHU [IUTOTLIA3MBI,
4) MEXKJIETOYHBIM BEIIECTBOM H MEKKJICTHUKAMHU.
17. Knemounoe cmpoenue opzanu3zmos ceudemensCcmeyem o:
1) cxoaCTBE KUBOM M HEKUBON MaTEpHH;
2) IPUHLMITHAIBHOM OTJIMYUU 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 ¢ IHEP2eMUYECKUMU CUCHEMAMU U C YEHMPOM ObIXanusn?
1) spo;
2) MUTOXOHJIPUH;
3) XJIOpOILIACTHI;
4) pubOCOMBI.
21. louemy Mumoxonopuu Ha3vléarom IHEP2eMUieCKUMU CManyuaAMu Kiemxu?
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, KHCIIOPOJI, HOJT;
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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 01 pacmenuil umerom xcupot?
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 Kiemku HAxXo00umcsa HAUGOIbUAA YACMb C80000HOIL 800b1?
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) SIBISIOTCS KaTaIN3aTOpaMH XUMHYECKAX PEaKInii;
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) kapOokcuIMpoBaHus, a3kl BOCCTaHOBIEHHS, (a3bl PochopuiIrnpoBaHHS
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) A5 TEeTI0MI00OUBBIX PACTEHUIN
B) IS BOJIHBIX PAaCTEHUM
T) JUTSL XOJIOJIOCTOUKHX PacTEHUMN
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