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Hocoga JI.JI., noreHT kadenpbl «3eMiienenus 1 pacTCHUEBOACTBAY;
Bapmarior M.C., W.II. rnaBa KOX «bapmamio M.C.» Tynbckas obiacth



1. Tlmanupyemble pe3yJbTaThl 00Yy4YeHHUS M0 TUCHUIIMHE, COOTHECEHHBbIE C
ycranoBjaeHHbIMH B OIIOII BO unankaropamMu 10CTHKeHUS] KOMIIeTEeHIIH

1.1 Ilepeyennb kKoMmneTeH Ui, POPMHUPYEMbIX Y4eOHOM JHCIUIITTHHOM

I/IH)II/IKaTOI)BI JOCTHXKCHHUA KOMIICTCHIIMHA

Koa n HaumeHoBaHMe KOMIIETEHIIMH
Ilnanupyemble pe3yabTaThl 00y4YeHHUs

Oo6menpogeccuoHalbLHasi KOMIETEHIUs
OIIK-1 Cnocoben pemars TtunoBble 3anaun | OIK-1.1. 3HaTh 3): OCHOBHBIE ~ 3AKOHBI
NpO(ECCHOHANBHON  NEATENBHOCTH HA OCHOBE | MaTeMaTHYECKHX, €CTESCTBCHHOHAYYHBIX u
3HAHUM OCHOBHBIX 3aKOHOB MAaTEMATHYECKUX H | o0Imenpo(peccHOHANbHBIX AUCIUILUIME, HEOOXOIMMBIX IS
€CTCCTBCHHBIX HayK C NIPUMEHEHUEM | pellleHHs THITOBBIX 33/1a4 B 00J1acTH B 00JIaCTH arpOHOMHUU
HH(OPMAIHOHHO-KOMMYHHKAITHOHHBIX OIIK-1.2. Ymerb (Y): npuUMEHSTH 3HAHHS OCHOBHBIX
TEXHONOT Uit 3aKOHOB MAaTE€MaTHYECKUX M eCTECTBEHHBIX HayK IS
pelIeHysl CTaHAapPTHBIX 33724 B 00J1aCTH arpOHOMHH
OIIK-1.3. Baanersn (B): UH(POPMAIMOHHO-
KOMM YHUKAIIMOHHBIMHA TEXHOJIOTHSIMU B PEILIEHUH THUIIOBBIX
3a/1a4 B 00JIaCTH B 001aCTH arpOHOMHH

2. Hean n 3a1a4M OCBOEHUsI YUeOHOH TUCHUIJIMHBI, MECTO TMCUMILIMHBI B
crpykrype OITIOII BO

Vyebnas mucuuruimHa «DOU3HOJIOTHS PACTCHHI» I CTYACHTOB, OOYYarOIIMXCS IO
nmporpaMMe TMOATOTOBKM OakajaBpa HampaBieHHS «ATPOHOMHS» OTHOCHTCS K JUCIUILIMHAM
oos3arensHoi yactu OITOIT BO.

Hean: popmupoBaHue TEOPETUUECKUX 3HAHUNA U MMPAKTUYECKUX HABBIKOB, COBPEMEHHOTO
MpeACTaBICHUST (PHU3MONOTMM  PACTEHWH KaKk O HayKe, KOTOopas H3y4aeT IMPOIECCh
KU3ZHEACATCIIbHOCTH W (DYHKIMM pacTUTEILHOTO OpraHM3Ma Ha BCEM MPOTSKEHUU €ro
OHTOTEHEe3a MPH BCEX BO3MOXHBIX YCIOBUSX BHEIIHEH Cpeibl; 00 OpraHu3aliuy, YIpaBiIeHUU U
WHTerpanuy (YHKIUOHAJIBHBIX CHCTEM B PACTHTCIBHOM OpraHm3Me; O (QyHKIMOHAJIBLHON
AKTUBHOCTH PACTUTEIBHBIX OPTaHM3MOB, O XHUMHYECKOM COCTaBE M IPEBPAIICHUU BEIIECTB Y
pacTeHui.

Sagaun:

— PpAaCKpBITHE CYIIHOCTH IPOIECCOB JKU3HEACATEIPHOCTH PACTHTEILHOTO OpraHu3Ma B
OHTOTE€HE3€ B PA3NUYHBIX YCIOBHUSAX CPEIbl C LIETBI0 YIPABJICHUS XOJOM POCTa U Pa3BUTHSL
pactenuii, GopMUpPOBaHHEM YPOKas U €r0 Ka4eCTBOM

— yIpaBJIeHHE KAYeCTBOM SBISIETCS 0CO00 BaXKHOM 3a1auell OMOXUMUU PACTEHUH;

— BbIsBJICHHE (QYHKIMH pacTeHUN, (QYHKIMOHAIBHBIX CHCTEM, O0O0ECIeYHBAIOIINX
peann3annio TeHETHYECKOM IMTPOTrpaMMBbI pOCTa U Pa3BUTHSA,

— ompeneneHue (QyHKIUU 3€IE€HOT0 aBTOTPO(HOTO pacTEHHUs, €ro BO3AYIIHOTO H
MOYBEHHOTO TMHUTaHUS, JAbIXaHWE, POCT M pa3BUTHE, Pa3MHOXKEHHE, MPUCIOCOOIEHUE K
HeOIaronpusATHBIM YCIOBHSIM CpEIbl OOUTaHMUS;

— u3ydyeHHe (YHKUMU O>KU3HEHHBIX SIBIICHUI: TPOIECCOB TMPEBPAILCHUS BEIIECTB,
MpeBpaIleHUs] SHEPruu, H3MeHeHUs (opMbl, yIpaBieHUS U HWHOOPMALUU PACTHTEIBHBIX
OpTraHU3MOB.



3. O0beM y4eOHOM AMCUMILIMHBI B 324ETHBIX ¢AUHULAX € YKA3aHUEM
KOJIMYeCTBAa aKA/IeMUYeCKUX YACOB, BbI/IeJICHHbIX HA KOHTAKTHYIO padoTy
o0yyarwimxcs ¢ npenogasaresieM (10 BUAaM y4eOHbIX 3aHATUI) U HA
CaMOCTOAITEJIbHYI0 PA00Ty 00y4YarOIMXcs

3.1. 3aounas ¢popma oOyueHHs

Bun yae6HOH paboThI 3 Kypc
OO61mast TpPyA0€MKOCTh JUCIUIUIMHBI, 3a4€THBIX SIUHUIL 4
4acoB 144
AyautopHasi (KOHTaKTHas) paboTa, 4acoB 14,3
B T.Y. 3aHTHS JICKIIMOHHOTO TUTIA 6
3aHSATHUS] CEMUHAPCKOTO THTIA 8
MPOMEKYTOYHAS aTTECTALUS 0,3
CamocrosiTesibHas padoTa o0yuyaloumxcs, 4acoB 120,7
Kontpoab 9
By npomexyro4HoM arrecTanuu JK3aMEH

4. Conep:kaHue JUCUUILINHBI, CTPYKTYPUPOBAHHOE M0 TeMaM (pa3aesiam) ¢
yKa3aHUEM OTBeJEHHOr0 HA HUX KOJIN4YeCTBA aKaJeMHUYeCKNX YacoB U BUI0B
Y4eOHBbIX 3aHATHH
4.1 Ilepeuenv pazoenoé OUCUUNTUHBL C YKA3AHUEM MPYOOEeMKOCHU
ayoumopHou (KOHmMaKkmHoil) u camocmoamebHoll padomasl, 6U008 KOHMPO.ell

U nepeuni Komnemenuuﬁ
3aouHast popma 0OydeHHsI

TpynoeMKocTh, 4acoB

B TOM YHCJIC

HaumMenoBanue paszenon

ayIUTOPHOU
1 TEM YAHTOP

(KOHTAKTHOM)
paboTHI

BCCTO

CaMOCTOSITENb
HOM pabOoTHI

Kon
KOMIIETEHIIH
5

HanmenoBan
ne
OIIEHOYHOT' 0
cpencraa

Paznen 1. ®usunonorus
pacTUTENbHON KJIETKH.
OCHOBHBIC ITPOIIECCHI
KU3HEIEATEIbHOCTH

33,5 3,5

30

1.1. Ctpoenne
pacTUTENBHON KIIETKU,
XUMHUYECKHI COCTaB ee
KOMIIOHEHTOB, (DYHKITHH

17 2

15

1.2. PactuTensHble TKAHH,
WX KIaccupUKaIms,
CTpoeHune, GyHKINN

16,5 1,5

15

OIIK-1

MPaKTUYECKOe
3a7aHue,

pedepar

Paznen 2. ®orocunTes.

o 34,5
JpIxaHue pacTeHui

3,5

31

2.1. ®orocunres, ero
(a3skl, 3aBUCHMOCTH OT
BHEIIIHUX U BHYTPEHHUX
(hakTopoB

18 2

16

2.2. ]lpixaHue pacTeHHi,
o0111ee ypaBHEHHE,
peAcTaBiIeHre 00
aKTHBAIMU KHCIOPO/A.
OxucnurensHoOe
¢docopunupoBanue.

16,5 1,5

15

OIIK-1

MPaKTUYECKOe
3a7aHue,

pedepat




JpIxaTenbHblii
ko3 ument

Pasnmen 3. Boauslii oOMeH
pacTeHui.

MusepanbHOE TUTAHUE
pacTteHuit

33,5

3,5

30

3.1. Boausblii 0OMeH
pacreHui, CTpyKTypa u
CBOMCTBA BOJIBI,
Tpancnupanus. [Ipodbnema
BOJIHOTO JIehUITa

17

15

3.2. Yuenue o
MHHCpPAJIbHOM ITMTAaHUN
pacTeHuii, cojepkaHue
MHHCPAJIBHBIX 3JICMCHTOB
B PACTEHHUSX, KPYrOBOPOT
asora, hocopa u cepsl B
ouochepe. Makpo- u
MHKPOSJIEMEHTLI, BJIMSAHUC
BHCHIHUX W BHYTPECHHHUX
(hakTOpOB HA UX
OTpedICHHE PACTEHUSIMH

16,5

1,5

15

MPAKTHYECKOE
3a/1aHueE,

pedepar

OIIK-1

Paznen 4. O6men u
TPAHCIIOPT OPTaHUIECKOTO
BEIECTBA B PACTCHHUSX.
Pocr u pazButue
pacTeHui.
[IpucnocabiauBaeMOCTh U
YCTOMYMBOCTDH PaCTEHMI

33,2

3,5

29,7

4.1. OOMeH u TpaHCIIOPT
OpPTaHWYECKOT0 BEIIEeCTBA
B pacTeHUH. bivkHuii u
JaTbHAM TpaHCTIOPT
BEIIIECTB, OCHOBHBIE
MeTabonuThl. CriocoObt
perynmpoBaHUs
TpaHcIopTa
OpPTaHUYECKOT0 BEIIEeCTBA
C TIeTTbIO TIOBHIIIEHUS
YPOXKANHOCTH U Ka4eCTBa
MPOAYKIIAU

16,7

14,7

4.2. PocT u pa3BuTHE
pacTeHui, ux
YCTOWYHMBOCTD K BIMSIHUIO
Pa3TUYHBIX (PaKTOPOB.
OTarnbl OHTOreHe3a
BBICIIMX PacTECHHH,
CIOCcOo0bI pereHepanum

16,5

1,5

15

MPaKTUYECKOe
3aJaHue,

pedepat

OIIK-1

Hroro 3a kypc

134,7

14

120,7

IIpomeskyTouHas
aTTecTaums

9,3

0,3

Hrorosoe
TECTHPOBaHUE

HUTOI'O no qucuuIImHe

144

14,3

129,7




4.2 Cooepoicanue oucyuniunsl no pa3oenam

Pazgen 1. ®usuosioruss pacTuTebHOM KJeTKH. (OCHOBHbBIE NPOLECCHI
JKU3HeeATeIbHOCTH

Lean — nproOpeTeHNe TEOPETUUECKUX U MPAKTUYECKUX HABBIKOB OCHOBHBIX IMPOIIECCOB
KUZHEICATCIILHOCTH, (DU3UOJIOTUU PACTUTEILHOM KIETKH.

3agaun — wusydeHue QUBHOJIOTHMM W OHOXUMHUHU PACTUTEIBHON KJIIETKH; OCBOCHHUE
CYLIHOCTHU (pH3HOTIOTMUYECKHUX MPOLIECCOB PACTEHUM

IlepeyeHnb yueOHBIX 3J1eMEHTOB pa3jiena:

1.1. CrpoeHue pacTuTe/JbHOH KJIETKH, XMMHUYECKHII COCTAB €€ KOMIIOHEHTOB,
GyHKIUM.

OO6mast cxema OpraHu3ali pacTUTeNbHOW KieTku. Kierounas teopus. MeTtomp
WCCTIEIOBAaHUSI PACTUTENBHBIX KIETOK. (OCHOBHBIE  3aKOHOMEPHOCTH TOTJIOMICHHUS BOJIbBI
kieTkoil. OcMoc U ero 3akoHbl. PacTuTenbHas KieTka - ocMoThueckas cucreMa. OCMOTHYECKOE
u TypropHoe pgasienue. Cocymas cuiaa. XUMUYECKMH MOTEHLIMANl BOJbl U BOJHBIN
noTeHuan kaeTku. OCHOBHBIE CTPYKTYPHBIC DJIEMEHTHI KJIIETKH, KX CTpOCHHUE U (YHKIUU (S1IpO,
pruOOCOMBI, TUTACTH/IBI, MUTOXOHIPHUH, SHIOIUIA3MATHYECKUN PETUKYIyM, ammapar [ombmxw,
BAaKyOJIb, TMEPOKCHUCOMBI, TIUOKCHCOMBI, OJIEOCOMBI, ITUTOCKEJET, IJIa3MOJIECMbI, KIETOYHAs
crenka). [Ipuponsa u (GyHKIMHM OCHOBHBIX XMMHUYECKHX KOMIIOHCHTOB DPACTHTEIBHOW KIIETKHU.
OYHKIIMOHATFHOE  B3aUMOJICHCTBHUE KIETOYHBIX CTPYKTyp. MemOpaHbl, ©uX pOJb B
MPOCTPAHCTBEHHOW OpraHm3anuy KJIeTku. KommapTMmeHTanus W HWHTErpamnus KIETOYHOTO
obmena. OCHOBHBIC MPUHIIMIBI JIEHCTBUS PETYISATOPHBIX MEXaHU3MOB KJIETKU. [ 'eHeTHueckue
CUCTEMBl PACTUTENBHOM KIETKM M UX B3auMojencTBue. PU3NKO-XMMHYECKHE CBOWCTBA
MPOTOIIa3Mbl, UX (U3UOJIOTHUECKOE 3HAUCHHUE.

1. 2. PacTuTeIbHBIE TKAHM, UX KJIacCH(PUKALMS, CTPOeHUE, PYHKIHHU

OCHOBHBIE TKaHM pPACTEHMI: ACCUMWIALIOHHAsA, 3aracaroiias, BO3AYXOHOCHas U
BOoJIOHOCHas TKaHU. Knaccudukanus TkaHe mo KjieToyHoOMy cocTaBy. [IOKpoBHBIE, OCHOBHEIE,
BBIJICNTUTENIbHBIE, TPOBOJAIINE, MEXaHW4Yeckue u oOpa3oBarenbHble TkaHW. CTpoeHue u
(GYHKIMH paCTUTENbHBIX TKaHEH.

Pasznen 2. @orocunres. [Abixanue pacTeHni

Heau — npuobpeTeHre TEOPETUUECKUX U MPAKTUYECKUX HABBIKOB O ¢a3zax (HoTocHHTE3a
U €ro 3aBUCMMOCTH OT BHEUIHMX M BHYTPEHHUX (PAKTOPOB Cpelibl, IbIXaHUH PACTEHMIA, OOIIero
ypaBHEHUs, IPEJICTaBICHUH 00 aKTUBALIUU KUCTIOPOIa.

3agauu — U3y4UTH POJb (OTOCHHTE3a B OHTOIEHE3E PACTEHUS, B3aUMOCBSI3b JbIXaHUS U
(dboTOCHHTE3a, POJIb JBIXaHUSI B MPOTYKIIMOHHOM HpPOIIECCE.

2.1. ®oTocuHTE3, €ro (pa3bl, 3aBUCMMOCTH OT BHEIIHUX U BHYTPEeHHUX (aKTOPOB.

Oo6mume npencraBieHust 0 (OTOCHHTE3€ M €ro POJM B YIJIEPOAHOM IUTAHUHU PACTECHUIL.
OOmee  ypaBHeHne  (oTOCHMHTE3a, €ro  KOMIOHEHTHl.  CTpyKTypHas  OpraHu3alus
(doTocunTeTHUECKOTO anmnapaTta. CTpoeHHe JHUCTa KaK CIIEHATM3UPOBAHHOTO OpraHa (pOTOCHHTE3A.
Xnopomnactel, WX YABTpACcTpykTypa. [IurMeHTHBIH KOMIUIEKC. XJIOPO(HIUIBL: XUMHUYECKas
CTPYKTYypa, CIIEKTpalbHble CBOWCTBA, (YHKIIMH, OCHOBHBIE J3Tambl OMOCHHTE3a. DUKOOWUIHMHBIL:
CTpYKTypa, (yHKIMHU, pacrnpocTpaHeHrne. KapoTHHOHMIBI: XMMHUYECKOe CTPOEHHUE, CBOICTBa,
CIEKTPhI TorIommeHus, QyHKIuU. OYHKIIMOHATIBHOE U SKOJOTHYECKOE 3HAUCHHE Pa3IUYHbIX (opMm
IIATMEHTOB.

[ormomeHne cBeTa NUTMEHTaMHU. OJEKTPOHHO-BO3OYKIEHHOE COCTOsIHHE. Murparms
SHEPruu B IMUIMEHTHBIX CUCTeMaX. [IMTMEHTBI aHTEHHOTO KOMIUIEKCA M PEAKLIMOHHOTO LIEHTpA.
[IpeoOpazoBaHre SHEPTUM W OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIC TIPOLIECCHI B PEAKIIMOHHOM
LEHTpe. DNeKTPOH-TpaHcnopTHas nenb QoTtocunte3a. dotocucremsbl | u Il [uknmueckuit u



HELUMKIIMYECKUH TPAHCIOPT BJIEKTPOHOB, COMPSHKEHHOE (DYHKIHMOHHPOBAHUE  (POTOCHCTEM.
OOpazoBaHre ‘“BOCCTAHOBHUTEIHLHOW CWIIBI’. (OTOOKHCICHHUE BOJBI M BBIJCICHUE KHUCIOPOJA.
dotodochoprmpoBanrne  (XeMHOOCMOTHYECKU MexaHu3M cuHTe3a AT®D, crpoeHne wu
¢ynxumonuposanre AT®-cuHTa3bI)

Qukcanuss yriaekuciaoro raza B I1ukie Xotda-Cimdka-Kapmunosa. OcobenHocTH
yriekuciotHoro Merabonusma y C3-, C4 u CAM-pacTeHui.

Bmusiane ©Ha  QOTOCHMHTE3  TEeMIepaTypbl, YCIOBUH  OCBELICHHS, COJCPIKAHHS
YIIIEKUCIOTHI, YCIOBHA MHUHEPAIBHOTO NMUTAHHSA, BOJOCHAOXKeHHs. DOTOCHHTE3 B OHTOTCHE3E
pacTeHus.

Tpancmopr, pacrpeneneHue ¥ HCHOJIb30BAHWE ACCUMWIATOB B pacTeHuu. CTpoeHue
¢dodMBl 1 MexaHu3M (IOOMHOTO TpaHcmopra. PacmpeneneHune mpoaykToB (GOTOCHHTE3a B
pacTeHWM, WCHOJb30BAHWE AaCCUMWIATOB Ha POCT H JbIXaHWE, 3alacaHhe IPOIYKTOB
¢doTocuHTe3a. JJoHOpHO-aKIIeNTOpHbIE OTHOIIEHHsI. Bo3pacTHbIe 0cOOEHHOCTH (POTOCHHTE3A.

3aBucuMOCTh  (OTOCHHTE3a OT CBETa, TEMIEpaTypbl, MHUHEPAIBHOTO MHUTAHUS,
BogocHaOkeHus1, korneHTpawu CO2. dotocuHTe3 U MPOIYKIMOHHBIH Tporiecc. CoOBpeMeHHBIE
MPEJICTaBICHUs] O B3aMMOCBSI3M (POTOCHHTE3a M ypoxkas (Teopusi (HOTOCHHTETHUECKON
MIPOJTYKTUBHOCTH)

2.2. [lpixaHue pacTeHuii, oO0llee ypaBHeHHe, NpeICTaBjJIeHHe 00 aKTHUBAIUHU
Kucaopona. OxuciaurenbHoe ¢pochopuinpoBanue. JApixareabHblid KO3PPUIHEHT.

Omnpenenenne mporecca KIETOYHOTo Jprxanust. O0mias cxema rporiecca JAbIXaHus. THmbl
OKHCITUTEITFHO-BOCCTAHOBUTENBHBIX peakiuid. KaTamuTruueckie cucTeMbl AbIXaHust. MeXaHH3Mbl
aKTHBAIIMA BOJOpOJA CyOCTpaTa M MOJIEKYISIPHOTO KHCIOpoaa. MeTaboiu3M JbIXaTeIhbHOTO
cyocrpara. ['mukxomm3. IlpeBpamenune mnupyBata. [lukn KpebGca. ['mmokcunmaTHBIA UK.
ATIOTOMUYECKUI ITyTh OKUCIIEHUS TJIFOKO3BI.

CybctpatHoe dochopmmpoBanue. OxuciautenbHoe dochopunupoBanue. DakToOpsI,
BIIUSFOIIME HA OKUCIHUTENbHOE (oChHOpHINpOBaHHE.

B3aumocBs3p ApIxaHusg ¢ JIpyruMH mpoueccaMu obmeHa. CoCTaBIsIOIIUE JIbIXaHUS:
JbIXaHWE POCTa, AbIXaHUE MOJJep:KaHud. BiusHue BHEMHUX (AaKTOPOB HA MPOIECC AbIXaHUS.
N3meHeHrne HHTEHCUBHOCTH JbIXaHUS B OHTOT'€HE3e

JlpixaHue pacteHuil u ero peryisauus. /[pixaHue menoro pacreHus U TkaHeu. [[pixaHue
pocta u nojJjepkaHus. BiusHue BHYTpPEHHUX U BHEHIHMX (DAaKTOPOB HA CKOPOCTH JBbIXAHMUS.
B3aumocBsa3p gpixaHus W (OTOCHHTE3a, pOJIb JbIXaHUS B MPOAYKIIMOHHOM IpoIiecce.
Bo3moxHOCTH peryiarpoBaHus AbIXaHUS [IPU XPAHEHUU PACTEHHUEBOAUECKON MPOAYKIUH.

Pa3znen 3. Boanblii 00MeH pacrennii. MuHepaJibHOe MUTAHUE PACTEHUM

Henu — npuoOpeTeHne TEOPETUYECKUX U MPAKTUYECKUX HABBIKOB OBJIAJICHUS OCHOBAMU
3HAHUI O CYIIIHOCTH OOMEHHBIX U POCTOBBIX MPOLIECCOB, MPOTEKAIOIIUX B PACTCHUSX.

3agauum — U3y4YUTh OCHOBHBIE 3aKOHOMEPHOCTU POCTa M Pa3BUTHSI; O3HAKOMHUTBHCS C
¢buznosnorueit u GuoxumMmuent GopMupPOBaHKS KaueCTBA ypOKasl.

3.1. Boaublii 00MeH pacTeHMii, CTPYKTypa M CBONCTBa BO/AbI, TPaHCIHMpPaLM.
IIpo6sema BoaHoro nedgunura.

3HaueHUe BOJBI IS KU3HEAEATENbHOCTU pacTeHui. @opmel Boabl B KieTke. KopHeBas
cucTeMa Kak opraH norpeOieHust Bojapl. KopHeBoe naBienue, 3Hau€HHE, MEXaHU3M U METO[IbI
onpeznenenus. I'yrranus u miad pacteHuid. Popmbl BoAbI B MOYBE. BOoJHBIE XapaKTEpPUCTUKH
nouB. du3nonornyeckas 3acyxa u ee npuurHbl. KosgduuneHT 3apsianus.

MexaHnu3Mel NEPEIBUKECHUS BOABI 10 pacTeHHIo. Teopus cuerieHus. TpaHcnupanus, ee
dopMbl W ¢uzMoNOrMYeckoe 3HaueHue. KoaM4yecTBEHHble TMOKa3aTeld  TPaHCIHUpaIlUH.
KyrukynspHas TpaHcnupanus. YCTbUYHas TPaHCIHUpALUs W MEXAHU3M €€ PperyJupOBaHUs.
Oco0eHHOCTH BOJHOTO OOMEHa Yy pa3HBIX SKOJOTMYECKUX rpymil. Pojb pacTeHuii B KpyroBopoTe
BOJIbI B Onoctepe



3.2. Y4yeHHe O MHMHePAJLHOM NUTAHUM PACTeHHH, coJepKaHHMe MHHePAJIbHBIX
3JIeMEHTOB B PACTEHHSX, KPYroBopor a3ora, ¢ocdopa u cepbl B Omochepe. Makpo- u
MHMKPO3JIeMEeHThI, BJHSIHME BHEIIHMX M BHYTPeHHHMX (akToOpoB Ha HX norped/eHHe
PACTEeHUSIMH.

Ponb pacteHuii B KpyroBOpoTe MHHEPaJbHBIX 3JeMEHTOB B Ouocdepe. IlorpedHOCTH
pacTeHuil B 3JieMEHTaX MUHepajgbHOro nurtaHus. CoaepaHUE U COOTHOLIEHHME MHHEPaIbHBIX
SJIEMEHTOB B TIOYBE U B PaCTEHUAX U (haKTOpHhI, UX onpexaensronme. Knaccudukanum 37eMeHTOB,
HEOOXOAUMBIX JUTst pacTeHui. Ou3noIornyecKas pojib MAKpo- 1 MUKPOIJIEMEHTOB.

[Tornonienue BemecTB KIETKaMU KOpPHs. DIVDKHUM M JaJIbHUM TPaHCHIOPT HOHOB B
TKaHAX pacteHus. Ilepepacnpenenenne u peyTwiM3alnus MOHOB B pacTeHuU. B3ammonencreue
HMOHOB (QHTaroHU3M, CHHEPIU3M, aJAUTUBHOCTH). KopHeBoe nuTaHue Kak BakHeHmui (axkrop
yIpaBieHUs IPOAYKTUBHOCTBIO U KAUYECTBOM ypOIKasl.

A30THO€ TIMTaHWE PACTCHHM. ACCUMWISIMS HUTpara. buonoruueckas asoTdukcaius.
A3zoT¢uKcHpyrole MUKPOOPTaHU3MbI U UX POJIb B TUTAHUU PACTEHUN a30TOM.

Cepa u ee cozepkaHue B paCTUTEIIBHOM KIIETKE.

®ochop u ero coenuHeHuss B pacteHusx. [loctymienue ¢ocdopa B KIETKy, MyTH
BKJIFOUEHUS B META00IU3M.

[Tornomienue, conaepkaHve W POJb Kajuus, KajblWs, XJIOpa, MArHUs B PAacCTUTEIbHOU
KJIETKE; CTPYKTYpHasl U PETyIATOpHAs pojb KaJbIUs; ydacTUe MarHus B MeTa0oJn3Me, MarHui
B cocTaBe XJiopoduuia.

Hpyrue MakposneMeHThl  (kene3o, KpemHui). Wx 3HadeHne u  QyHKOUH.
MukposnemMeHTsl (MapraHer, MoJuOAeH, KoOalbT, Menb, IMHK, 00p). Poms B mertabomm3me
pacTeHnii. MUKpO3JIeMEHTHI KaKk KOMIIOHEHTbI U aKTUBATOPbI (PEPMEHTOB.

IlouBa Kak MCTOYHHMK MHUHEPAJIbHBIX JIEMEHTOB. IIuTarenpHble pacTBOpBI, UX COCTaB.
DU3HOJOTUYECKUE OCHOBBI MPUMEHEHHS YI00pEHUH.

Pasnea 4. O0OMeH W TPAHCHOPT OPraHUYecKoOro BellecTsa B pacreHusix. Poct m
pa3Butue pacrenuii. [IpucnocadjuBaeMocTb U YCTOHYHUBOCTH PacTeHHi

Henn — mpuoOpereHue TEOPETUYECKUMX U TMPAKTUYECKUX HABBIKOB IO JAMArHOCTUKE
(U3MOJOTMYECKOT0  COCTOSIHMSI PAacTeHHH U IOCEBOB, IPOTHOZMPOBAHMUIO  JEHCTBUS
HeOIaronpusTHHIX PAKTOPOB CPeibl HA YPOIKAMHOCTh CENIbCKOXO03SICTBEHHBIX KYIBTYD.

3agaun — u3y4uTh (PUIUOJIOTUYECKHE OCHOBBI TMPUCHOCOOJIEHUS U YCTOMYHMBOCTHU
pacTeHUii K YCIOBUSAM CpEJIbI.

4.1. O0MeH ¥ TpPaHCHOPT OPraHMYeCKOro BellecTBa B pacTeHuH. Bawkuuii un
AAJNbHUH TPAHCIOPT BelIeCTB, OCHOBHbIe MeTa00auThl. Cnoco0bl peryJiupoBaHUs
TPAHCIOPTA OPraHMYeCKOro BellecTBa C IeJbI) MOBBINIEHUS] YPOKAHWHOCTH M KayecTBa
NPOAYKIUH.

Crnenuduka oOmeHa BemiecTB y pacteHuid. [IpeBpailieHue a30THCTBIX BEIIECTB B
pactenuu. Meraboauyeckue MyTH CHHTE3a BaXHEUIIUX XUMHUYECKHX BEUIECTB. BTopuuHbBIN
MeTtabonu3M. Ponb apixanus B OnocuHTe3ax. buocunteTnyeckas nesTenbHOCTh KOpHA. barkHuit
U NajdbHUI TpaHCIOPT BemiecTB B pacTeHUH. CocTaB (prodMHOTO M KCUIEMHOTO coka. CrocoObl
peryaupoBaHuss ~ TPAHCIOPTa  BELIECTB c LEbI0 MOBBIIICHUST  YPOXKANHOCTH
CEeJIbCKOXO35IMCTBEHHBIX KYJIbTYpP U KaueCTBa MPOTyKIIUH.

[lonatue o BOCXOnfAIlIEM M HHUCXOJSIIEM TOKax BelIECTB B pacTteHuu. [lepeasuxeHue
OpraHMYECKUX BellecTB. brukHuii n nanpHuil (PprosMHBIN) TpaHCTIOPT ACCUMUIIATOB.

Oco0OeHHOCTH aHATOMHUYECKOTO CTPOCHHUS AJIEMEHTOB (10dMbl. TpaHcmopTHbIE (HOPMBI
BEIIECTB. BO3MOXHBIA MEXaHU3M U PETYIsmus (GIOIMHOTO TpPaHCIOpTa. 3aBUCUMOCTH
TPaHCIOPTA BEILIECTB OT TEMIIEPATYPhl, BOJHOTO PEKUMa, MUHEPATbHOTO MUTAHUS PACTEHUS.

Ponp TpaHcopTa BelecTB B MHTErpaluu (yHKIIHH 1IETI0TO PACTEHHUS.



CriocoObl CeKperuy BEIIECTB Y PACTUTENbHBIX OpraHu3MoB. HapyxHbIe CEKpeTOpHBIE
CTpyKTyphl. JKenesku u xkenesucroie Bojocku. HexrapHuku. CoseBble KEJIE3KH U BOJIOCKU.
I'mparonel. BHyrpeHHUE CeKpeTOpHBIE CTPYKTYPBI

4.2. Poct M pa3BUTHE pACTeHMi, MX YCTOWYHMBOCTb K BJIUSHHMIO Pa3JIHYHBIX
(paxkTOpOB. JTAanNbI OHTOI€HEe3a BHICIIUX PACTEHM, CTIOCO0BI pereHepanuu.

OO0uue npeacTaBlieHUss O POCTE U Pa3BUTHU PAacTEHUI. 3aKOHOMEPHOCTH POCTa, THUIIBI
pocra. KuHertuka pocToBbIX mporieccoB. OCHOBHbIE ATanbl pa3BUTHs pacTeHuil. KierouHsle
OCHOBBI pocTa. OCOOEHHOCTH POCTa OPTaHOB PACTEHUH.

Koppensuuu pocToBbIX IPOLECCOB Pa3IUYHbIX OPraHOB, PEreHEPALIUSL.

Bnusinue Ha pocT W pa3BUTHE BHYTPEHHHX M BHEIIHUX (hakTOpoB. DHUHOJIOTHUECKHUE
OCHOBBI JI€HCTBUS (PUTOTOPMOHOB.

[Ipomeccer  pa3apaXUMOCTH W BO30OyAMMOCTH. TUIMBI  JBWKEHUS  PaCTEHUU
(BHYTPHKJIETOUHBIE JIBMKEHUS, TPOTIM3MbI, HACTUH, HYyTAllUN) U UX MEXaHU3MBI.

OcHOBHBIE JTamnbl OHTOr€HE3a (SMOpPUOHANIBHBIM, IOBEHWJIbHBIM, pEnpoayKTUBHBIMH,
3penocTH, crapeHus). Mopdosorunueckue, HU3HMOIOTUUECKHE U METabOIUYECKHE 0COOCHHOCTU
sTanoB oHToreHeza. CoOCTOSHME IOKOS y pacTeHMH. Tumbel MOKOS W WX 3HAuU€HUe s
KU3HEJESITEIbHOCTH PACTEHUH.

[punnunser ¢doropeuenuuu. Penenuus u ¢usnosornyeckas posib  KpacHOrO CBETa.
@OUTOXpOMBI U CBETOBOIl KOHTpOJIb pa3BuUTHA. Perenuus u ¢u3nosiornyeckass pojb CHHETO
ceeta. Kpunroxpom u ¢ororponut. doTonepuoausM u TepMonepuoausM. BriusHue gaxTtopos
Cpelbl Ha POCT, pa3BUTHE U MOpP(OreHe3 pacTeHUH.

5. OneHoYHbIe MATEPHAJIBI IO TUCIUIINHE
OrneHoYyHBIC MaTepHabl MO JUCIUIUIMHE TMPEJACTaBICHB B BHUJE (OHAA OIEHOYHBIX
CPEICTB.

6. MarepuajJibHO-TeXHUYECKOe U YUeOHO-MeTOANYeCKoe
olecreyeHye TMCUMILINHBI

6.1 Ilepevyennb y4eOHO-METOAMYECKOT0 00eCIIeYeHUS 0 JUCHUIINHE

i ABTOp, Ha3BaHNE, MECTO M3AHHUS, U3IATEIbCTBO, TOA H3AAHUS, KOJTHICCTBO CTPAHHIT

KabaukoBa H.B. ®usnonorus pactennii. MeTtogudeckue yKa3aHus M0 H3YISHUIO AUCITUTUINHEL /
Poc. roc. arpap. 3a04.ys-T.- b, 2022. — 25 c.

KabaukoBa H.B. ®wusmonormss pacteHnid. Meronudeckne yKazaHWAS Ui BBITONHEHUS
nmabopatopHbIx pabot / Poc. ['oc. arpap. 3aou. yH-T; b, 2022. — 71 c.

6.2 Ilepeyennb y4eOHBIX U3TaHNH, HEOOXOAUMBIX JISI OCBOCHUS TUCHMILIMHBI

[leqaTHbie yueOHbBIe H3MaHUA B OnOmmoTeyHoM GoHe *

KomuuectBo
Ne ABTOp, Ha3BaHKE, MECTO M3/IaHUS, U3ATEIbCTBO, TOJ] H3/IaHUS, KOITUIECTBO
i CTPaHHI SK3EMIUSIPOB B
P ouobimoreke
OcHoBHas

Kysnenos, B.B.
®usnonorus pacrennit : yued. 1 By308 / B.B.Kysnenos,I'.A.[Imutpuesa. - M. 11
: Bercnmik., 2005. - 736¢. - ISBN 5060047865: 441.79 : 441.79

dusnonorus pacrenui : yueo.m1s By3oB / nox pea.U.I1.Epmakosa. - 2-¢

m3n. uenp. - M. : Akagemus, 2007. - 635c. : mi. - ISBN 9785769536885 31
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Ky3nenos, B.B.

Ousnonorust pacrenui : yued. amst By3os / B.B. Ky3nenos, I'.A. JImutpuesa. - 25
M. : Beici.mik.:Abpuc, 2011. - 783c. : nn. - ISBN 978437200018

I[OH OJIHUTCIIbHAsA

HNBanosckuii, [.1.
®dusuonorus pacrenuii / JI.1. BaHoBCKuii; o pen.

u3n. - M. : IEHAHJI, 2016. - 540c. - ISBN 9785971025221

H.H. Xyaskosa. - 4-¢ 2

JloBmoBa, H.M.

dusunonorus pactenuil : yueod. mocobdue / H.M. Jlouora, M.B. baxanoga. - 1
Ynau-Ya3 : Byparckuii I'Y, 2019. - 188c. - ISBN 9785979313849

TI'onoBko, T.K.

dusnonorust pacTeHUid ¢ OCHOBaMH OMOXMIMUU M aHATOMUM : y4ueb. mocodue /
T.K. T'onosko, I'.H. Tabanenkosa. - CoikteiBKap : CJIN, 2018. - 114c. - ISBN

9785923909562

DnekTpoHHbIe yueOHbIC H3/IaHUS B JJIEKTPOHHO-0MONIMOTeUHBIX cucTeMax (ObC):

n/

ABTOp, Ha3BaHWE, MECTO M3AHUS, TOJ U3IaHUS,
KOJIMYECTBO CTPAHMI]

Ccrpiika Ha yueOHoe uznanue B ObC

OcHoBHas

[utukosa, A.B. IToneBoxactso : yueOHuK / A.B.
[utukoBa. — Cankt-IlerepOypr : Jlans, 2019. —
200 c. — ISBN 978-5-8114-3310-0. — Tekcr :
3JIEKTPOHHBIH // DIIEKTPOHHO-OMOINOTEYHAS CHCTEMA
«JIampy : [catit]. — URL:

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

Kynukoga, E.I'. K 90 ®usnonorust 1 OnoxXxumus
pacTeHuii: mabopaTopHblil nmpaktukym / E.I.
Kymukoga, 10.B. Kopsrun, H.B. Kopsruna. — I1en-
3a: PUO Ilensenckoro 'AY, 2018. — 267 c. /l -Tekcr

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

AIEKTPOHHBIN// DIeKeTPOHHO — OMOIMOTeTHAS
cucrema «Agrilib»: caiit.-bamammxa, 2012.- URL.: -
PexumM goctyna : s 3aperucTpup. MoJib30BaATENEN.

JlonmomHuTeNbHAS

YuebHo—MeToauiIeckoe Tmocodme K J1abopaTopHO-
MPAKTUYSCKUM 3aHATHSAM MO Kypcy «Du3nonorus u
omoxumus pacterui». byrpeit B. Jlonckoit 'AY.
2014. 96 c. [DnektpoHHBIH pecypc]. — Pexunm
JIOCTyna:

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

6.3 IlepeyeHb 3/1eKTPOHHBIX 00pa30BaTE/ILHBIX PECYPCOB

Ne
n/n

DJ1eKTPOHHBII 00pa3oBaTeNBLHBIN pecype

Hoctyn B JOP (ceTh UHTEpHET, TOKATbHAS
ceTh, AaBTOPU30BAHHBI/CBOOOIHBII J0CTYN

ONEeKTPOHHBIN Hay4HO-TIPOM3BOICTBEHHBIN
KypHan «Arpodkoludor». DI'YII «BHUU
ArposkonH(hopm». MockBa. Pexxum mocryma:

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

6.4 CoBpemeHHble NpPO(pecCHOHAIbHBIC

0a3pl JaHHBIX, HMH(OPMALHOHHBbIE

CIpaBO4YHbIC¢ CUCTEMbI U JIMICH3MOHHOC MPOrpaMMHO€ obecneyeHue

CoBpeMeHHbIe MpodeccHOHAIbHBIE 0a3bl JaHHBIX, HHGOPMAIMOHHbIE CIIPABOYHbIE
cucreMbl, UHMGPOBbIe  JJIEKTPOHHbIe  OUOJIMOTEKM M Jpyrue  3JeKTPOHHbIE
o0pa3oBaTe/bHbIE PeCypChl
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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

1. loroBop o moakiOueHMHM K HaruoHanpHOW DIEKTPOHHOW OWOIMOTEKE U
MPEIOCTABJICHUHA  JIOCTyma K  oObekTaM  HaluoHanmbHOW  3JEKTPOHHOW — OMONMHMOTEKH
Nel01/HBB/0502-11 ot 26.02.2020 5 neT ¢ mpoJoHTaIfe

2. Cornamenne o OecriaTHOM TecToBOM Jnoctyne kK Polpred.com. O63op CMU
27.04.2016 6eccpouno

3. Cornammenne o OecrmiaTHOM TecToBOM Jnoctyne K Polpred.com. O630p CMU
02.03.2020 6eccpouno

4. NndopmanmonHo-crnipaBouHas cucrema «[apant» — URL: https://www.garant.ru/
Nudopmanmonno-cipaBoynas cuctema Jlumensuonnslii moroBop Ne 261709/0I1-2 ot
25.06.2021

5. «Koncynerant [Tmrocy. — URL: http://www.consultant.ru/ ceo6omHbI#t qocTym

6. DnexkrpoHHo-OMONMMOTeUHast cucrema AgriLib http://ebs.rgazu.ru/ (cBumerenbcTBO O
rocylapcTBEHHOU peructpauuu 6a3sl JaHHbIX Ne2014620472 ot 21.03.2014).

Hoctyn K 3J1eKTPOHHOM MH(OPMaALIMOHHO-00pa30BaTeIbHOM cpene,
HH(POPMAIMOHHO-TEJIEKOMMYHHKAIMOHHOI ceTn «AHTEepHeT»

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

2. [MpaBo wucmons3oBanust mnporpamm mis OBM  Mirapolis HCM B cocrase
(YHKIIMOHATIBHBIX OJIOKOB U Moaynel: BupryanbHas komHata. CtangaptHas aunensus 1o 1000
nonb3oBareneil Ha 1 mecan (JIunensnonusiid norosop Ne 77/03/22 — K ot 25 anpens 2022)

3. NHHOBaMoOHHAsT cHCTeMa TECTHPOBAHUS — TMpOrpaMMHOE oOecredeHue Ha
mwiardopme 1C (Horosop Ne K/06/03 ot 13.06.2017)

4. OOpa3oBaTeiabHBI MHTEPHET — MOpTal POCCHICKOTO TOCYIapCTBEHHOTO arpapHOTO
3a04YHOI0 YHHMBEpCHUTETa (CBUIETENBCTBO O PETMCTPALUU CPEACTBA MacCOBBIX MH(opmMaruu i
Ne ®C77-51402 o1 19.10.2012).

JIMIeH3UOHHOE ¥ CBOOOHO PaCcpoCTPaHsieMoe IPOrpaMMHOe obecriedeHue

1. OpenOffice —  cBoOoaHBI  makeT  OQHCHBIX  MPHIOKEHHH  (CBOOOIHO
pacnpocTpaHsIeMoe)

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

3. DnekTpoHHO-OnbmHoTeynas cuctema AgriLib http://ebs.rgazu.ru/ (cBuaerenanctBo o
rocyaapcTBeHHOU peructparuu 6a3nl nanHbiX Ne2014620472 ot 21.03.2014)

4. Opunmanpaas crpanuna GI'bBOY BO «Poccuiickuii rocynapCTBEHHBIH arpapHbIi
3a04HbI yHUBEpcuTeT» https://vk.com/rgazuru (cBo6oaHO pacpocTpaHsIeMoe)

5. [lopran  @DenepalbHOTO  TOCYAAPCTBEHHOTO  OIODKETHOTO  0OPa30BaTENBHOTO
yUpEeXKJeHHs BbICIIEro oOpa3zoBaHus «Poccuiickuii rocylnapCTBEHHBIM arpapHbId 3a04HBIN
YHUBEPCUTET» (cB0OOIHO pacnpocTpaHsIeMoe)
https://zen.yandex.ru/id/5fd0b44cc8ed19418871dc31

6. AutuBupycHoe mnporpammHoe obecneuenue Dr. WEB Desktop Security Suite
(Cybnuuensuonnslii gorosop Nel3740 Ha mepenady HEHMCKIIOUMTEIBHBIX MIPAaB HAa MPOTrpaMMBbl
st O9BM ot 01.07.2021).

6.5 IlepeyeHb y4eOHBIX ayIMTOPHIi, 000PYI10BAHMS M TEXHHUYECKHX CPEeACTB

00yueHust
HaumenoBanue
IIpennaznayenne KopIvea Ilepeuens
MoMeleHus! Ne HORI ey e;mﬂ o0opynoBaHus (B T.4. BUPTYAJIbHbIC AHAJIOTH) U
(ayauropun) - m TeXHMYeCKHX CPeACTB 00y4eHus ™
(ayauTopumu)
Jns 3agsaTHIA YyebHo- Cneunanu3upoBaHHas 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

JIEKIMOHHOTO THIIA aMUHHUCTPATUBHBIN | IeMOHCTpalMOHHOTO 000pyAOBaHMS. [Ipoekrop
kopryc Ne 329 mynsTUMenua Aser p 72711IK, Dkpan cTannoHapHBIN
DRAPER BARONET HW 10/120
st 3anatuit Yu4eOHo- Crenuanu3upoBannas Medenb, mukpockon MOTIC DM
CEMHUHapCKOro Tuila aIMHHHCTPATUBHBIN 111, mukpockon «buonam», Tepmocrat TCO1/80 CITY,
(cemunap, Kopiryc aBrokias BK-30, anekrpuueckas mmra - 3BU-412.
fpaKTiHecKue Ne 311 XonoaunbHUK «CapaToBy AJs XpaHEHUS TUTATEIbHBIX
. p?;liHT;{I’i(I/}II’IIV,[LI, Cpe/ U XUMHUYECKUX npenapaT(v)B. MuKkpockonuyeckue
J1aGOPaTOPHbIE npenapaTsl M0 TeMaM 3aHSITHH, XUMUYecKasl mocyna
paboThL,
KOJITIOKBUYMBI),
TPYIIOBBIX
KOHCYJIbTALUH,
WHAUBUYAJIbHON
paboThL, TPOBECHNUS
TEKYIIEro0 KOHTPOJIS
U TIPOMEXKYTOUHON
aTTecTaluu
st Yu4ebHo- Uwnraneaeni 3an. [lepconanmsHbie KoMOblOTEpHl 11 mIT.
CaMOCTOSATEIbHON aJIMUHUCTPATUBHBIA | BbIXog B MHTEpHET, [JOCTyl B  DIIEKTPOHHYIO
pabotbi KOpIIYC. MH(POPMALMOHHO-00Pa30BATEILHYIO cpeny
YHUBEpCUTETA
YaebHo- Criermam3upoBaHHast MeOeITh, TIEpCOHAIBHBIC
Ta00paTOPHBIHA komrtetoTepsl 11 mT. BeIxom B WHTEpHET, JOCTYII B

kopryc. Ka6. 320.

3JICKTPOHHYIO HHPOPMAITHOHHO-00pa30BaTEIHHYIO
Cpely YHHBEPCUTETA

YyebHo-
aJIMIHUCTPATHBHBIN
KOpITyC.

Kab. 105. Yuebnas
ayAUTOPUS [UIS
Y4eOHBIX 3aHITHH
00yJarommxcs u3
YHCIIa HHBAJUJIOB U
ymmn ¢ OB3.

Criermam3upoBaHHas MeOeITh, HA00p JEMOHCTPAITMOHHOTO
obopymoBaHus. ABTOMAaTH3WPOBaHHOE pabodee MecTo
JUIS  WHBAIHMJIOB-KOJSICOYHUKOB C  KOPPEKIIMOHHOM
TEXHUKOW W WHAYKOHOHHOM cuctemont OnCuc 290;

pabouee
HE3PTIUX

ABTOMAaTH3UPOBAHHOE MECTO TS
IOJIb30BATEIIC  CO
cTanMoHapHbiM BuaeoyBennuntenem OnCuc 29 ON,;
pabouee

HE3PAINX

CIIa0OBUAIIIIX U
ABTOMaTH3HPOBaHHOE MECTO Ut
MoNb30BaTeNel ¢
nopTaTuBHBEIM BuAeoyBemmuuteneM OnaCuc 207 CF,
pabouee
HE3pSIUX

CIIa0OBUIAIINX U

ABTOMaTH3UPOBAHHOE MECTO IS
noab30oBaTelIel  C
yutaromed mammHOH OnCuc 207 CN; AnmapaTHbIid

CIIa0OBUIAIINX U

KOMILTEKC ¢ (GYyHKIHUEH BHICOYBEIMYCHHS M UTCHUS IS

CITa0OBHIAIIMX W HE3PSINX moib3oBaTenei DnCuc 207
OS.

OEJIEPAJIBHOE 'OCYAAPCTBEHHOE BIOJXKETHOE OBPA30OBATEJIBHOE YUPEXXIEHME BBICIHIEI'O OBPA3OBAHU A
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MUHUCTEPCTBA CEJIbCKOI'O XO35IIICTBA POCCHUICKOM OEEPALIMN
«POCCHMCKHI TOCYIAPCTBEHHBIY YHUBEPCUTET HAPOJJHOT'O XO3SIMCTBA
NMEHU B.A. BEPHAJICKOI'O»
(Yuusepcurer BepHaackoro)

DoH/I OLIEHOYHBIX CPEACTB AJIA MPOBEACHUA TEKYLIEero KOHTPOJIA U
NMPOMEKYTOYHOM aTTeCTAMHU 00y4AIOIIMXCH MO TUCHUIINHE
Du3no0rus pacTeHuu

Hamnpasnenne noarotosku 35.03.04 Arponomusi
HamnpasnenHocts (mpoduiib) mporpaMMbl ATpOHOMMSE
Keanudukanus — 6akagaBp

dopma oOydeHHS 3a0UHasI

Banammuxa 2023 r.
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1.0nucanue mokasareseil 1 KpUTepUeB OLCHUBAHUS INIAHMPYEMBbIX Pe3yJIbTATOB 00yYEeHHSA M0 y4eOHOM JMCUUIIMHE

Kox m HamMeHOBaHHH

YpoBeHnb ocBoeHHsT

IInanmpyembie pe3yJbTaThl 00y4eHHs

HanmeHoBaHue OeHOYHOT O
cpeacTBa

KOMIIEeTeHIHH
OIIK-1 Cnocoben pemarb
THUIOBBIC 3a71a49u
podeCCUOHATHHON
JICATENPHOCTH HAa  OCHOBE

3HAHUHA OCHOBHBIX 3aKOHOB
MaTeMaTHYEeCKUX u
€CTECTBEHHBIX HayK C
IPUMEHEHUEM
UH(OPMALIMOHHO-
KOMMYHHMKAIIHOHHBIX
TEXHOJIOTHUIH

IloporoBslii
(Y10BJIETBOPUTEIBHO)

3HaeT:  OCHOBHBIE  3aKOHBI  MaTeMaTHYeCKHX,  €CTECTBEHHOHAyYHBIX U
o0menpogeccHOHaIbHBIX TUCHUILINH, HEOOXOJJUMBIX JUIsl PEIISHHs] TUIIOBBIX 3a/1a4 B
obnact B 00JIaCTH arpOHOMUH

YMeeT: NpUMEHSTh 3HAHUS OCHOBHBIX 3aKOHOB MaTE€MaTHYECKHX M €CTECTBEHHBIX
HayK JUIsl PEIIeHUs] CTaHJapTHBIX 3a/ia4 B 00JIACTH arpOHOMUH
Bnageer: wuHpOpMaIMOHHO-KOMMYHUKAIIHOHHBIMH — TEXHOJIOTHSAMH
THUIOBBIX 33/1a4 B 00J1aCTH B 00J1aCTH arpOHOMHHU

B pEIICHUHU

IIponBHHYTHII
(xopo1uo)

TBepZ[O 3HA€T: OCHOBHBIC 3aKOHbBI MAaTEMAaTHYCCKHUX, €ECTCCTBCHHOHAYYHBIX U
06Hlenp0q)eCCHOHaﬂbeIX JUCLUIIIINH, HCO6XO}1HMBIX JUIA pE€HICHW THUIIOBBIX 3ajJia4d B
obnacty B 00JIaCTH arpOHOMUH

YBepeHHO yMeeT: IPHUMEHSATH 3HAHHS OCHOBHBIX 3aKOHOB MAaTEMAaTHYCCKHX H
€CTECTBEHHBIXHAYK JUIS PEIICHHS CTAHAAPTHBIX 3234 B 00JaCTH arpOHOMHHI
YBepeHHO BJIajfieeT: HHPOPMALMOHHO- KOMMYHHKALMOHHBIMH TEXHOIOTHUSIMH B
PCILICHHUH THIIOBBIX 33/1a4 B 00JIACTH B 00JIACTH arpOHOMHUH

Bbicokuii
(OTJIMYHO)

CdopmupoBaBuieecss ~ cucTeMAaTHYeCKHe  3HAHMA: OCHOBHBIE  3aKOHBI
MaTeMaTHYECKUX, E€CTECTBEHHOHAYYHBIX M OOIIeNpo(ecCHOHANBHBIX AWUCLIUILINH,
HEOOXOANMBIX UL pELIEHHUs] THIIOBBIX 331a4 B 00JIaCTH B 00JIaCTH arpOHOMHH
CdopmupoBaBieecss cucTeMaTH4yeckoe YMeHMe: NPUMEHATh 3HAHUS OCHOBHBIX
3aKOHOB MaTeMaTHYECKUX U €CTECTBEHHBIX HAaYK JUIS PEIICHUS CTAaHZApTHHIX 3a/1ad B
00J1acTH arpOHOMHH

CdopmupoBasiueecs cucTeMaTHiecKoe BJa/leHHe: UH(OPMALMOHHO-
KOMMYHHUKAIIMOHHBIMH TEXHOJIOTHSIMH B DEIICHHM THIIOBBIX 3amad B 00JacTH B
00JTacTH arpOHOMHH

MpaKTHYeCKOe 3aJaHue, pedepar,
HUTOTOBOE TECTHPOBAHHE
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2. Onucanue MKAaJ ONeHUBAHUSA

2.1 HIkana oyenusanusa na ymane meKyuie2o KOHmMpOoJis

®dopMa TeKyIIero KOHTPOIIs OtcyTcTBHE YCBOCHUS (HIXKE [oporo.blii (YIOBIIETBOPUTENEHO) [MponBuHYTHIN (XOpOLIO) Beicokuii (oTn4HO)
HOporoBoro)”

Brimonnenue HE BBITIOJIHCHA WM BCe 3aaHus pemieHbl | Pemeno Oomee 50% 3amanus, HO MeHee | Pemeno Oonmee 70% 3amaHus, HO | BCe 3aJaHhs PEIICHBI 0e3

MIPAKTUYECKOr0 3aJIaHuUs HEMPaBUILHO 70% €CTh OIIHOKH OmuO0K

Pedepar Pedepar He moaroTosicH Martepuan He CUCTEMAaTU3UPOBaH, CTyneHT OpueHTUPYETCSI B CTyneHT JeMOHCTPUPYET
oopMIICH He MO MpaBwiIaM, CTYICHT B coJiepkaHuu pedepaTa, HO rITyOOKHE 3HAHUS BOIPOCa

HEM HE OPUCHTHPYETCSI 3aTPYIHSETCS BECTH IMCKYCCHIO Ha pedeparta, oTBEUaET Ha
BBIOpaHHYIO TEMY JTOTTOJTHUTEITBHBIC BOIPOCHI

* (v
CTYZ[CHTBI, IMOoKa3aBIIME YPOBCHb YCBOCHU A HMXKE ITOPOroBOI0, HE JOMYCKAKOTCA K IPOMEKYTOUHOU aTTECTANU 110 AUCHUIIIIUHE.

2.2 Hlkana OUeHUeaHus Ha mane npomeafcymoqnoﬁ ammecmauuu (3auem U IK3AMEH 6 6U0e UMO0206020 mecma,

Kypcosas paboma)
Popma npomekyToHOMH Orcyrersue yesoenusn (umie IToporoBslii (y10BJI€TBOPUTEIBHO) IIponBuHyTHIN (X0Opo1I0) Bbicoxuii (0TIMYHO)
aTrrecTaluu 110POr0BOIo0)

BrINOTHEHE UTOTOBBIX
TecToB (He MeHee 15 Menee 51% 51-79% 80-90% 91% u Gonee

BOIIPOCOB HA BapPHUAHT)
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3. TunoBbie KOHTPOJIbHBIE 3aJaHUS WIH UHbIE MATEPHUAJIbI, HEO0X0IUMBbIE
JJIS OeHKH 3HAHUM, YMEHNH, HABBIKOB M (WJIM) ONBITA AeSATEJbHOCTH,
XapaKTePU3YKLIUX 3Tanbl (POPMUPOBAHUA KOMIIETEHIMH B MpoLecce

0CBOCHHA 00pa30BaTEJIbHOM IPOrPAMMBbI

®OH/] OUEHOYHBIX CPEJICTB JIJI1 TEKYIIEIO KOHTPOJIS

Paznen 1. ®uszunojorus paCTHTeHBHOﬁ KJIeTKH. OCHOBHBbIE MPOoUECCHI JKUBHEACATECILHOCTH

HpHMepLI 3a1a4 JJId BBITNIOJTHCHUA HA IPAKTUYICCKUX 3AHATUAX

1. Habnronienue ria3Monusa 1 Aenaa3MolInsa.

2. OnpeneneHre 0OCMOTHYECKOT0 JaBJICHHUS KIIETOYHOTO COKAa METOJIOM TUIa3MOJTH3a.
3. Onpeznenenrie MPOHUIIAEMOCTH KUBOW U MEPTBOW MPOTOILIA3MBI.

4. Onpezenenre COCyIe CHIIBI paCTUTEIHHON TKAHM.

5. [omy4yenre moaympoOHUIIaeMO IEPENOHKH U HaOII0IeHNe 9HI0CMOCa.

6. Onpenenenne KU3HECTIOCOOHOCTH CEMSH MO OKPAITUBAHUIO IIUTOIIA3MEI.

KOMIUVIEKT IPUMEPHBIX TEM
pedepatoB no gucuMIInHe PU3M0I0TUsSI PACTEHUH /ISl TEKYLIEero KOHTPOJIs.

1. OcoOCHHOCTH CTPOEHUS PACTHTEILHOW KIETKHA, €€ CTPYKTYpHBIC 3JIEMEHTHI: KIICTOYHAsS
obonoyka, Sapo, MHUTOXOHIPUH, PHOOCOMBI, TEPOKCHCOMBI, rirokcucombl, OIIP, ammapar [ombmxw,
BaKyOIb.

2. MemOpaHHBII PUHIIUT OpTaHU3aI[UA TOBEPXHOCTH MPOTOIIA3MbI 1 OPTaHOUIOB KIICTKH.

3. Crpoenue upyHKIIUN OUOIOrHUEeCKUX MEMOpaH.

4. Tlnactuapl PacTHTENBHON KIIETKH: THUIIBI, JIOKATH3allMs B TKAaHSAX W OpraHax pacTeHUH,
(GYHKIMH, B3aUMOIPEBPAIIICHMSL.

5. CrpykTypHas opraHu3ams (OTOCHHTETUIECKOTO aIlapara.

6. Ctpoenue nucra kak oprana ()OTOCHHTE3a. XIJIOPOIJIACTBI: XUMHUYECKUN COCTaB, CTPOCHHE,
OHTOTeHEe3, (PYHKITHH.

Pasznen 2. @orocunres. [Abixanue pacTenni

HpI/IMepr 3aJa4 JJ1d BBINIOJTHCHHUA HA MPAKTHYCCKUX 3aHATHAX

1. Ilony4yeHue BHITSKKY MUTMEHTOB JIUCTA.

2. Pa3nenenvie mUrMEHTOB JINCTa METOJIOM OyMaXKHON XpoMaTorpadum.

3. Paznenenue nurmentoB o Kpaycy.

4.]leiicTBHE TIET0YH HA XJIOPODHILIL.

5. JetictBre KUCIOTHI Ha XJI0podrin1. CIeKTPOCKOIMMYECKOe NCCIIEI0OBAaHNE JINCTA.
6. OyopectieHIus XJI0poduia.

7. OnpeneneHrie THTEHCUBHOCTH JIBIXaHUSI CyXUX U MPOPOCHINX CEMSIH.

8. OOHapyxeHue MepoKCHIa3bl B COKE KIIyOHs KapTodens.

9. ObHapy>keHune KaTanassl B paCTUTEIbHBIX 00BEKTaX.

KOMILJIEKT IIPUMEPHBIX TEM
pedeparoB no gucuMIInHe DU3HO0I0TUS PACTEHUH NJIS TEKYIIEro KOHTPOJIs.

1. HUcropuss pa3BuThs yueHusi o (orocuHTede. Maciitabbl v 3HaveHWe (OTOCHHTE3a IS
ouocgepsl.

2. TlurmenTHBIE CHUCTEMBI (DOTOCHHTETHUECKHUX OPTaHU3MOB. XIJIOPOGDHILIBI, KAPOTHHOU/IBI,
(UKOOMITMHBI: CTPOCHHE, CIEKTPAJbHBIC CBOWCTBA, (PYHKIHMU. DIEKTPOHHO-BO30OYK/IECHHOE COCTOSHHE
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MUTMEHTOB.

3. e mnwurmentHole cuctemMbl (PC | u ®OC |Il). CocraB, ¢yHKIMH, JOKATH3ALUA.
dorocuHTeTHYeCKas eNUHIIA. PeaKnOHHBIN TIEGHTD.

4. OTL dorocuHTe3a: MUKINYECKUH U HEUUKINYECKUN TPaHCIOPT 3JIEKTPOHOB (cBeToBas ¢asza
(dorocunTe3a).

5.®orodochopunrpoanue: IMUKIUYECKOE M HEIMKIMYECKOE. XeMHUOCMOTHYeCKas
TEOPHUSAIHEPTETHUECKOTO CONPsDKEHUsT MuTyera.

6. TemHoBas craaus GpoTocHHTE3a: XUMU3M peakiuii 1ukina KanseuHa.

7. Xumusm peakumii accummisinn C4-pacrennit. LHukn Xatya, Caoka. CAM-merabonusm.

8. CyrouHble W Ce30HHBIE M3MEHEHHsS (orocuHTe3a. DOTOCHHTE3, POCT M MPOLYKTHBHOCTH
pacTeHui.

9. DOxonorus ¢oToCHHTE3a: BIHMSIHHE OCHOBHBIX (DaKTOPOB cpelpl Ha HHTEHCHUBHOCTh U
HaNpaBJIEHHOCTh ()OTOCHHTE32

10. /lpixaHue W €ro polib B JKU3HENESITENbHOCTH pacTeHuil. Vctopust pa3BUTHS YyUeHHS O
JIBIXaHWW: HadaJIbHbIN dTar, padotel baxa, [lamnaauna, Buanna, BapOypra, Ketinuna.

11. AnaspoGHast (haza IpIxaHus (IIMKONN3): 3TAIBl K SHEPTETUIECKUN BBIXO]I.

12. AspobHas ¢a3a neixanus. Lk Kpebca, sHepreTrieckuii BHIXO/I.

13. OTIL| neixanus pacteHmid, ee¢ ocoOeHHocTH. OkucauTenbHOe (hochopriupoBaHUE:
MEXaHU3MbI U dHEpreTrdeckas 3hGeKTUBHOCTb.

14. Dkonorus JnpixaHusi (BIMSIHME BHENIHWX W BHYTPEHHHX (DaKTOPOB); H3MEHEHHE
WHTCHCUBHOCTH JIBIXaHHS B OHTOTEHE3E

Pa3nen 3. Boanbiii 00MeH pacrennii. MuHepajibHOe NIMTAHUE PaCTeHU I

HpHMepr 3a1a4 JJId BBITNTOJITHCHHUSA HA MPAKTHYICCKUX 3aHATHAX

1. Onpenenenrie ”HTEHCUBHOCTH TPAHCIIUPAIIMHA BECOBBIM METOIOM.

2. Onpenenenre CTENEHN PACKPBITHS YCTHHIl HA (PUKCUPOBAHHOM JITHICPMICE.

3. CpaBHeHHE WHTEHCHBHOCTH TPAHCIHUPAIMN BEpXHEH W HIDKHEH CTOPOH JIMCTa C TIOMOIIBIO
XJIOPKOOAJIBTOBOM OyMaru.

4. BrivsHue BHENTHUX YCIOBUH Ha MPOIECC TYyTTAIUH.

5. Onpeznenenrie COCTOSHIS YCTHHII METOJOM WH(DUITBTPAIHH.

6. BriusiHMe NCKITIOYEHUS OTAEIBHBIX 3JIEMEHTOB M3 IMUTATEIFHOW CMECH Ha POCT PACTEHHUH.

7. OU3UOAOrNUECKUE KUCIBIE U LIETIOUHBIE COMH.

8. Onpenenenne coaepXaHUs HUTPATOB B PACTEHUH W PA3TMYHBIX €r0 OpraHax.

KOMILJIEKT IIPUMEPHBIX TEM
pedeparoB no AucuuiinHe @U3M0JI0TUs PACTEHUH 1JIs1 TEKYIIEr0 KOHTPOJIS.

1. TlocryreHre Bombl B pacTUTENbHYIO KieTKy. OCMOTHYECKOE JABICHHE W €ro 3HauCHHE B
MOITIOIEHUH BOJBI KIETKOM.

2. TepMoauHaMHYECKHE MOKA3aTENN BOTHOTO PEKMMA PACTCHHI: BOIHBIN MOTEHIHA U COCYIIAs
CHJIa KIIETKH.

3. CocrosHue BOOBI B pacTBOpax. BsammoneiicTBue BOIAbI M OHOMOIMMEPOB (OEIKOB),
rungparanys. @opMa Bozbl B KJIETKE - CBOOOIHAS U CBsI3aHHAs BOAA, UX (hHU3MONOrnyeckas poib.

4. Kopuesas cucrema Kak opraH roroineHus Boxasl. CocrosiHue Bobl B mouse. [loctymienne n
nepeBUKEHIE B KOPHE: IIYTH U MEXaHU3MBI.

5. Kopuesoe nasnenue. "Thiau" u ryrranus pacrenuid. [TyTd 1 MeXaHU3MBI TI€PEIBUKEHUS BOJIBI
10 PACTEHUIO.

6. Tpancmuparus, ee 3HauCHWE, JHMCT KaK OpraH TPAHCIUPALMK. BHIbI TpaHCIHPAIUH, €€
nokazareny. CyTOuHBIA X0 TPaHCIMPAIUH, BIUSHUE BHEITHUX YCIOBHM.

7. YcrbuuHas TpaHCOHpanust. Peryisius yCThbHYHBIX BUKEHHIA.

8. OcobenHoct BOmHOrO OOMEHa Yy pACTEHHH pPA3UYHBIX OKOIOTMYECKHX — TPYIIIL.
DU3NONOrHYECKHE OCHOBBI OPOIIAEMOr0 3EMIIEIEIHS.
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9. I/ICTOpI/ISI Pa3BUTHUA YUCHHA O MUHCPAJIbHOM MMUTAHUN paCTeHI/If/’I.

10. Makpooanementsl - K, Ca, Mg,S, P, ux ¢usnonoruyeckas pois.

11. dusnonoruyeckasl pojib a3ora B JKU3HU pacTeHUuM. VICTOUHMKM a30THOrO IUTAHUS
BBICIIMX pacTeHHi. DUKcays MOIEKYIIPHOTO a30Ta.

12. MUKpPOJIEMEHTHI B 5KM3HU PACTEHUMN.

13. MexaHu3M MOCTYIUICHHS HOHOB B KIIETKY. Poib kieTtouHoii obonouku. TpaHCOpT HOHOB
yepe3 MeMOpaHbl: TACCUBHBINA 1 aKTUBHBIM,

14. OKolorusi MUHEPATBHOrO MUTAHWA: BIMSHWE BHEUIHUX W BHYTPEHHUX (DAKTOPOB.

dusnonornyecKkre OCHOBBI MPHUMEHEHUs1 ynoOpeHuid. PocT W pa3BuTHe pacTeHHH. JTarbl OHTOTeHE3a
BBICIIMXPACTCHUI: SMOPHOHAJILHBIN, IOBEHUJIBHBIH, pAa3MHOXEHHE, CTAPOCTh U OTMUPAHUE.

15. @a3pl pocTa pPACTUTENBbHOM KIETKU: JeNeHHe, pacTsukeHue, AngepeHIpoBKa.
CrapeHue 1 cMepTh KIETKH.

Pa3nes 4. O0OMeH 1 TPAaHCIIOPT OPraHMYecKOro BellecTsa B pacrenusax. Poct u pasButue
pacrennii. [IpucnocadimBaeMocTh M yCTOHYMBOCTH pacTeHUit

HpHMepLI 3a1a4 JJIdd BBITNIOJIHCHHUS HA MPAKTUHYICCKUX 3aHATHAX

1. CBoiicTBa MOHOCaXapHu/I0B, TUCAXAPUJIOB U IMOTHCAXapua0B (TJIFOKO3BI, Caxapo3bl, Kpaxmana).
2. JIunnael ¥ BX CBOWMCTBA.

3. PactutenbHble OCIKM M UX CBOMCTBA.

4. depMeHTATUBHBIN THAPOITU3 Kpaxmada.

5. depMeHTaTUBHBIN THAPOIIN3 CAXAPO3bI.

6. OnpeneneHne akTUBHOCTH JIATIA3EI.

7. Kmaccudukarys GepMeHTOB.

KOMILJIEKT IIPUMEPHBIX TEM
pedepaToB no aucuuIUInHe @U3MOJIOTHS PACTEHUI /I TEKYLIEro KOHTPOJIs.

1. BousiHME BHENIHUX YCIIOBHH Ha POCT pacTeHui. [lepnoqudaHoCcTh pocTa, THIIBI TTOKOSI.

2. PocToBBIE IBUKEHHUS: TEOTPOITU3M, (DOTOTPOMU3M, XEMOTPOITU3M.

3. Orkpoitie n obume cBoiictBa ¢uroropmonos. PaGorer Y. Jlapsuna, Boiicena-Iencena,
XomnonHoro, Benta. [opMoHanbHasi TEOpUSE TPOIMU3MOB.

4. Aykcunbl. CTpoeHue, cofiepKaHHe, CHHTE3, paclpeieieHrne B Pa3IUYHbIX JacTAX pPacTEHUM.
OxucnuTenbHBINA pacnaf. [lomspHeril TpancmopT. Pu3nomorndeckas akTHBHOCTh M MEXaHU3MBI JICHCTBUSL.
SBneHne anmMKanbHOTO AOMHUHHpOBaHHS. [IpakTHdyeckoe MCHONb30BaHWE ayKCHHOB B OMOTEXHOIOTUU
PacCTeHUEBO/ICTRE.

5. T'ubbepemmnpl. OtkpeiTHE, cTpoeHne. ComepaHWe, TPAHCIOPT M paclpeneneHue B
Pa3IUYHBIX YacTAX W OpraHax pacreHwil. Duznonmornveckas aKTUBHOCTh M MEXaHU3MBI JEHCTBUS.
[IpakTrueckoe npuMeHEHHE.

6. Hutoxknuunasl. [lpuponHabie u cuHTeTHUeckne. OTKpBITHE, CTPOCHHUE, COMEpKaHUE, MecTa
CHHTE3a, TPAaHCIOPTa W pachpenelneHne B pacTeHusx. du3nonmorndeckas akTHBHOCTb M MEXaHU3MBI
neiictBus. BzaumoneiicTBue ¢ IpyruMu roOpMOHaMU.

7. DuUTOrOopMOHBI - WHTHOWTOPHI pocTa: abciu3oBas kuciora u dTwieH. CTpoeHnme, Mecra
CHHTE3a, COIEp)KaHUE M paclpefeNieHre B pacTeHusx. Pusnonoruveckas akTUBHOCTh U MEXaHU3MBI
EUCTBUSL.

KOMIIJIEKT TECTOB 151 npoMe:KyTO4HO#i aTTecTanuu (IK3aMeH)
10 JMCHHILIMHE

Ha Tperbem Kypce 5K3aMeH NPOBOAMUTCS B BHJIE UTOTOBOTO TecTa. [ BBINOIHEHHUS
TecTa OTBOAUTCS 45 MUHYT.
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HpI/IMepHBIe 3aJJaHUs UHTOIrOBOIo TeCra

1. Kaxue enympuxnemounvie CmpyKmypol umerom Hememopannoe cmpoenue?
1) MmuTOXOHApPHH
2) XJIOpOTJIACThI
3) neKoIIacThl
4) pubocombl
2. bonee cunvHulii niazmonus oyoem HaodII00AMbCA Y MKAHU, HOZPYHCEHHOI 8
1) 1 M pacTtBOp caxapo3sl
2) 1 M pacTBOp IIIOKO3BI
3) 1 M pacTBOp XJIOpHa HATPHS
4) OyJeT OMHAKOBBIM BO BCEX pacTBOpax
3. Kak Ha3bieaemcsa nosgjieHue y HeKOMopovlX pacmeHuii nepeo 00icoem Kaneiek 600l Ha
KOHuuKax aucmoes?
1) KyTUKyJsIpHAs TPaHCTIHMPALIHS
2) nepuaepManbHasi TPaHCIIMPALUs
3) COKOBBIICNICHUE
4) ryrramus
4. Kak ucnons3yemcsa 6onvuias wacmop 600bl 60CX00AUL€20 MOKA no Kcuieme?
1) Ha MeTaboNUYECKUEe peaKIuu
2) Ha TPaHCIHUPAIHIO
3) Ha moJIepKaHNE TYPTrOPHOTO TABIICHUS KIETOK
4) Ui NOCTABKKM OPraHMYECKUX COSTUHEHHUM TKAHAM KOPHS
5. Ilouemy emopyto cmaouio homocunmesa Ha36a1u MeMHOBON?
1) mpoXOmUT TONBKO B TEMHOTE
2) Hanbosiee akTUBHA B TEMHOTE
3) He 3aBUCHT OT CBETa
4) 3aBUCUT OT TEMHOTHI
6. Cunme3 opeanuuecKux COCOUHEHUIl U3 HeOPZAHUUEeCKUX C UCHOIb308AHUEM CEemOo6oil
IHepzuU HA3bI8AemCs
1) porocuHaTE30M
2) TIINKOITU30M
3) npIxaHuEM
4) rerepoTpodHON ACCHMILTSIIHCH
7. Kaxue uepmol ovixanus u gpomocunmesa agnarwomes oouwjumu?
1) oOpa3oBaHmMe YIIIEKUCIOTO Ta3a
2) cuate3 ATD
3) HeOOXOMUMOCTE COTHEYHOTO CBETa
4) morpebieHne KUCIopoaa
8. Umo ¢ bonvuiell cmenenu eausem Ha UHMEHCUGHOCHIL ObIXAHUA pacmenusa?
1) atmochepHOE naBneHne
2) UHTEHCUBHOCTD OCBEIICHUS
3) Temriepatypa Bo3Iyxa
4) oTHOCHTEIbHAS BIAYKHOCTH BO3yXa
9. Cocywian cuna Ki1emku npu NOJTHOM HACbLUEHUU 80001l DABHA
1) TypropHOMY TaBIEHUIO
2) OCMOTHYECKOMY JIaBJICHUIO
3) mymo
4) cyMMe OCMOTHYECKOTO ¥ TyprOPHOTO JAaBIEHUH
10. Yem obvacuaemca 3a6A0aHUe JUCMBEE 6 MHCAPKULI O0€Hb NPpU  O0OCHAMOYHOM
Konuyecmeesnazu 6 nouge?
1) HEMOCTaTKOM MOHOB KaJlUsl B PACTESHUSIX
2) TepMUYECKON Koarymsuuei OelIKoB B KIIETKaX pacTeHUH
3) mpeobnagaHreM TPAHCIIUPALMU HAJl TIOCTYTIIICHHEM BOJIBI U3 TTOYBBI
4) HAKOIUJICHWEM TTEPBUYHBIX MTPOAYKTOB (pOTOCHHTE3a
11. Iouemy ouccumunayuro Ha3vleaiom IHepeemuiecKum npoyeccom?
1) B mponecce TMCCUMUIISILIMY TTOTIIOMIAETCS SHEPTUs
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2) BBIACISIETCS SHEPTHS
3) CHHTE3UPYIOTCSl OPraHUYECKUE BEIISCTBA
4) mpoIeCcChl AUCCUMUIISIIIAN TIPOUCXOIAT TOIBKO B MUTOXOHAPHUSIX
12. Ykascume npasuibHoe ypasHeHue Xumusma ObIXanus
1) CéH1206 + 602 — 6CO2 + 6H0
2) CeH1206 — 2CH3:CHOHCOOH
3) CeH1206 — 2CO; + 2CH3CH,OH
4) CeH1206— CH3CH2CH2COOH + 2CO; + 2H.0
13. Knemounoe cmpoenue enepevie Hadon100a1 y pacmenuii:
1) P.I'yk;
2) H.I'pro;
3) P.bpoym;
4) S.Ilypkune.
14. Komnonenmeul Kiemku 0003nauarom oowum nOHAmMueM:
1) nuTorasma;
2) mpoToria3ma;
3) mpororuiacr;
4) nonsituem 2 wiu 3.
15. Iloosuscnocmo npomoniazmol 00yci061eHa UIMEHYUBOCbIO C8OIICIE:
1) nunmaoB;
2) OenKoB;
3) docdatumaos;
4) nunouaoB U GochaTHIOB.
16. PacmumenbvHnble K1emKu coeOuHeHbl MeHcoy co0oii:
1) MeXKIIETHUKaMHU;
2) 0cOOBIM MEXKJIETOYHBIM BEIIECTBOM, HAXOAAIINMCS MEXKTy 000I0YKaMH COCETHUX KIIETOK;
3) BBIpOCTAMH ITUTOTIIA3MBEL
4) MEXKIJIETOYHBIM BEIIECTBOM U MEXKIIETHUKAMH.
17. Knemounoe cmpoenue opzanusmos ceioemenbCcmeyen o:
1) cXonCTBE )KMBOM M HEXKUBOH MaTEpUH;
2) NPUHIMITHAITEHOM OTIUYHH PACTEHHH OT KUBOTHBIX;
3) eAMHCTBE OPTAHMIECKOT'0 MUPA;
4) HEKOTOPOM OTJIMYMH MPOKAPUOTHON KIIETKH OT SYKapHOTHOM.
18. Ilponuyaemocmo Memopan npomMoniaImMsl 00eCHeYu8aOM UOHBL:
1) Ca*;
2) Na*, K, CI;
3) Zn*;
4) Mg*";
5) Cu?*.
19. B kaxkux u3 Ha36aHHBIX OP2AHOUO08 PACHUMENbHOU KN1eMKU HAKANIUGaemcsa Kpaxman?
1) B xJmoporiacrax u siipe;
2) B XJIOPOIIIACTAX M JIEWKOILTACTaX;
3) B BaKyOJIsIX 1 MUTOXOHJIPHSIX;
4) B cthepocomax.
20. Kakue opzanououst 6 Kiemke ¢ IHeP2emudecCKUMU CUCHEMAMU U C YeHMPOM ObIXanus?
1) sapo;
2) MUTOXOHJPHUH;
3) XJIOpOILIaCTHI;
4) pubOCOMBL.
21. Ilouemy Mumoxonopuu Ha3vl6aiOmM IHEP2EMUYECKUMU CIARYUAMU KlemKu?
1) ocymectBisror cuate3 ATP;
2) cuHTe3 OCNKa;
3) pacmerstor ATP;
4) cuHTE3 YIIIEBOJIOB.
22. K epynne opeano2eHHBIX XUMUUECKUX I/IEMEHN08 OMHOCAMCA:
1) kucnopon, yriepoi, BOJOPO/, Kene3o;
2) yriepoJl, MarHui, KUCIOpoa, WO,
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3) BoAopo, KUCTIOPOA, YIIepo, a30T;
4) xene3o, pocdop, a3oT, yriaepo.
23. Kaxue ¢ynxyuu evinonnawom aunuowt?
1) peryasTopHy0, aHTHOMOTHKOB;
2) TpaHCIIOPTHYIO, KaTAIUTHYECKYIO;
3) SHEPreTU4eCcKy0, CTPOUTEIHHYIO;
4) KaTaIUTHYECKYIO, PETYIATOPHYIO.
24. Kakoe 3nauenue 011 pacmeHuil umeiom ycupol?
1) CTpYKTYpHBIE KOMITOHEHTHI MEMOpaH;
2) 3amac 3Hepruu;
3) TepMOpEeryIsIIus;
4) ncrounuk H20.
25. Kakue 3anachsle éeujecmeda OmK1aobléalomcs y pacmeHuil Ha 3umy?
1) 6enku;
2) yTi1eBObI;
3) KUpHI,
4) yrieBojpl, OENKH, JKUPHL.
26. B kaxoit wacmu Knemku HAxo0umcsa HAUGOIbUIAA YACHb C60D0OHOIL 800b1?
1) B KJIETOUHOI 000IIOUKE;
2) B BaKyoJIsix;
3) B IUTOILIA3ME;
4) B xJOporiacTe.
27. Uem omauuaiomces ghepmenmuvt om opyzux o6enxos?
1) cuHTE3UPYIOTCS HA pHOOCOMAX;
2) ABMAIOTCS KaTaJIN3aTOPaMU XUMHUECKUX PEAKITHil;
3) B uX cocTaB BXOAST METAJUIbI, BATAMUHBI.

28. Ckonvko monekyn AT® obpazyemcs npu YUKIUYECKOM U HEUUKIUYECKOM

omodgpochopunuposanuu
a)6
0) 5
B) 4
r) 3
29. Ifuxkn Kanveuna cocmoum u3 3manos
a) KapOoKkcHIupoBaHMsI, (Pa3sl OKUCICHMS, (has3bl pereHepaIuy
0) kapOoKCHIMpOBaHUs, (Pa3sl BOCCTAaHOBIICHUS, (ha3sl (hochOpHITUPOBAHMS
B) KapOOKCIIIMpOBaHU, a3kl PocTa, a3kl BOCCTAHOBJICHUS
T') KapOOKCHIMpoBaHusI, a3kl OKUCICHHS, (ha3bl BOCCTAHOBIICHUS
30. /Ina kakux pacmenuii xapakmepen yuki Xemu-Cnex-Kapnunosa
a) JUTsl CYKKYJIEHTOB
0) U1 TETUIOIFOOMBBIX pACTEHUI
B) JUISl BOJIHBIX pACTEHUU
T') 7151 XOJI0IOCTOMKHX pacTCHUM
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