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MecTo IMCHUILIMHBI B CTPYKTYpe 00pa30oBaTe/ibHOI MPOrpaMMbl

Hucrunmmaa «®U3U0NIOTHS PACTeHHI OTHOCHTCS K aucuurimHaM OOs3aTebHOM 4YacTh
bnoka 1. uctumumuasl (Mogynu) IlpeamMeTHO-MeTOIUYEcKOro MOAYNA 1Mo npodmio «BHoIorHs»
yueOHOro TMJilaHa OCHOBHOH mpo(ecCHOHATBHOW 00pa30BaTeIbHONW MPOTrpaMMbl  BBICIIETO
oOpazoBaHusi — mporpamMmbl OakamaBpuatra 10 HampaBieHuto noarotoBku  44.03.05
[Tenaroruyeckoe oOpazoBaHue (¢ AByMs NpO(HIAMH MOATOTOBKH), HANPaBIECHHOCTH (TIPOQHIIb)
oOpa3oBaTenbHON mporpaMMbl «buonorus. Xumus», 04HOi (HOpMbI 00yUESHHS.

JlucuuiiuHa onupaeTcst Ha pe3ysbTaThl 00y4eHus:, cHopMHUpPOBaHHBIC B PaMKaX JUCHUILUIUH
yaeOHoro T1uiaHa 1-5 cemectpoB: Anatomuss W Mopdosioruss pacteHuid, L{uromorus,
MukpoOuoJiorusi C OCHOBaMU BUPYCOJIOTHH.

Pesynprarhl M3y4yeHUs IUCLMIUIMHBI SIBJISIFOTCS OCHOBOM JUISI M3YYEHHUS IUCLUUIUIMH U
npoXoXAcHus TpakTuk: OOmas skojorusi, buoxumus, Merox OHONOTHMYECKUX HCCIICIOBAHUA,
Hayuno-uccnenoBatenbckas pabota, YueOHas pakTUKa 110 OMOJIOTHH.

1. IlepeyeHbr NJAHUPYEMBIX Pe3yJbTATOB OOy4YeHUS M0 IUCHUILIMHE (MOIYJIO0),
COOTHECEHHBIX € IVIAHUPYEMbIMH Pe3yJIbTATAMHU 0CBOEHHs 00pa30BaTeIbHOM MPOrpaMmbl

Heabio ocBoenus aucUUIUINHBL «Du3nonoruss pacteHuid» sBiseTcss (GOpMUPOBAHUE
MPEJICTaBICHUS O (PU3HOJIOTHH PACTEHUH KaK HAYKH, €€ OOIIMX KOHIEHIUSIX U METOI0JIOTHUECKUX
BONpOCaxX, HM3y4yeHHE OCHOB IMPUMEHEHHUs TMOJYy4YeHHBIX 3HaHUW B Oynymieil npodeccun s
pEIICHHUsST HCCICNOBATSIbCKUX W TPHUKIATHBIX 3a7ad, (OPMUPOBAHHWE y CTYACHTOB HAy4dHO-
apryMEHTUPOBAHHOW TO3HMIMM B OTHOIICHMHM OXpPaHbl MPUPOTHOM Cpelbl U PalMOHAIBHOTO
MPUPOIOTIOIB30BAHHUS.

3agayamMu  OCBOGHHMS  JUCUUIUIMHBI  SIBISIOTCA  (OpMHpOBaHHE Yy  CTYACHTOB
€CTECTBCHHOHAYYHOTO MHPOBO33pEHHS Ha 0a3e MpeICTaBICHWA Kak O CBOeoOpa3uu KHU3HU
pacTeHuid, Tak U 00 OOIIMX 3aKOHOMEPHOCTSX OpPraHMU3alMH BCETO >KUBOTO; M3yuyeHHE OOIIMX
KOHIICTIIIMA ¥ METOJIOJIOTHYECKUX BOIPOCOB (PU3UOJIOTHUH pACTEHUH, UCTOPUU €€ (HOPMUPOBAHUS U
pa3BUTHSA, OCHOBHBIX pa3fesioB (U3MONOTMHM pPACTEHUH; H3ydyeHHe (DYHKIHUU pPaCTUTEIbHBIX
OpPraHM3MOB Ha OCHOBE COBPEMEHHBIX JOCTIDKCHMM HayKW; W3y4YEHHUE POJH OTAEITbHBIX
MOJIEKYJISIPHBIX MEXaHHM3MOB B METAa0OTU3ME PACTUTEIBHOM KIETKH M PETYyJSIUU KU3HEHHBIX
IIPOLIECCOB.

B pesynpTaTe ocBOeHHs mporpamMmbl OakanaBpuaTa OOyYaroIIMiics JOKEH OBIAJETh
CIENYIOIIMMH pe3yibTaTaMu oOydeHus mo guciuruimHe dusumonorust pacteHuid (B Tadmmie
MPEJICTABICHO COOTHECEHHE OO0pa3oBaTeNbHBIX pPE3yIbTaTOB OOYYEHHS 110 JOUCHUIUIMHE C
WHAWKaTOpaMu JocTrkeHus kommereHumii): YK-1.1; VK-1.2; YK-1.3; TIK-1.1; TIK-1.2; T1K-1.3;
[TK-3.1; T1IK-3.2

Komnerennus u OO6pa3zoBarenbHble Pe3yabTaThl JUCIUIUIUHEI
VMHJIMKATOPBI €€ (aTansl GopMHUPOBAHUS AUCHUTUINHBI)
JOCTUKECHMSI B
3HaeT yMeeT BJIa/IEET
JTUCIUIUINHE
VK-1 Cnocobex

OCYHICCTBJIATL ITOUCK,
KpI/ITI/IquKI/Iﬁ aHaJInu3

u CHHTE3
uHpopManuy,
MIPUMEHSITh
CHUCTEMHBI  TOAXO.
ISt pereHus

IIOCTABJICHHBIX 3aaa4




VK-1.1.
JleMoHCTpHUpYET
3HaHHE 0COOEHHOCTEH
CHCTEMHOT'O 51
KPUTHUYECKOTO
MBIIIJICHUS,
apryMEeHTHPOBAHHO
bopmupyer
COOCTBEHHOE
CYXKJCHHE U OICHKY
nH(popManuu,
MPUHUMAET
000CHOBaHHOE
pelieHue.

OP-1

CUCTEMY TIOHCKA U
aHajgn3a
HEo0X0IUMO
uHpopMmanuu st
pereHus
[TOCTaBJIEHHBIX 33124

VYK-1.2. Ilpumenser
noruyeckue (Gpopmel u
IPOLEIypBl, CIIOCOOEH
K  peduekcuu 1O
MOBOAY COOCTBEHHOM

OP-2
aHAIM3UPOBATH HA
o01iemM ypoBHe
HCTOYHUKHU
uHdopmanuu,

U qy)KOHN CIIOKMBLINECS B

MBICITUTEIBHON HayKe OI[CHKHU

JIESITEJIbHOCTH. uHpOpMaLIUU

VYK-1.3. Ananuzupyer OP-3

WCTOYHUKH OCHOBHBIMH

nH(pOpMAaLIUU C LENbI0 npuéMaMu

BBISIBIICHUS ux COITOCTaBJICHUS

MIPOTUBOPEYUI u pa3HbIX UCTOYHUKOB

MOKCKA JOCTOBEPHBIX uHpOpMaLnu;

CYXJIEHU. HaBbIKAMU
OTIpeIeIeHuUs
PaKTUYECKUX
MIOCJIEICTBUU
IpeJIaraéMbIx
pEeLICHUH 3a1a4n

I1K-1 Crniocoben

OCBanBaTh "

UCIOJIb30BATh

TEOPETHUYECKHE

3HaHUS u

MPAKTUYECKHE YMEHUS

u HABBIKU B

MpeaAMETHOW 00J1acTh

npu peleHnu

po¢eCCUOHATBHBIX

3ajau

IK-1.1 3naer | OP-4

CTPYKTYpPY, COCTaB U | CTPYKTYpYy, COCTaB M

T TAKTHIECKUE TTTaKTHIECKHE

€IMHUIIBI TIPEMETHOMN | eTMHUIIBI

o0nactu coJlepKaHus

(mpemnogaBaemMoro IPEero/1aBaeMoOro

peaMeTa). npeameTa




IK-1.2 Ymeer
OCYILIECTBIATH OTOOp
y4eOHOT0
COZIepKaHUsL Uil €ro
peanu3anum B
pa3nmuuHbIX  (popmax
oOydeHus B
COOTBETCTBUU c
tpedboBanusiMu OI'OC
00.

OP-5

OCYIIECTBIATH OTOOP
yaeOHOTO
coiepKaHus e
Pa3HbIX bopm
o0yueHHs

IK-1.3
JleMoHCTpHUpYET
YMEHHUE
pa3pabaTsiBaTh
pasnmuuHble  (HOpMBI
y4eOHBIX 3aHATUH,
NPUMEHSTh  METOJIBI,
PUEMBI u
TEXHOJIOTUU
oOydeHus, B  TOM
qHcie
WH(POPMAIMOHHEIE.

OP-6

HaBbIKAMHU
pa3paboTKu  pa3HBIX
dbopm 3aHSITHH,
METOJIaMH "
nprueMamMu 00yUJeHHS

[1K-3 Cnocobex
dhopmMupoBaTh
Pa3BUBAIONIYIO
00pa3oBaTeNbHYIO
cpeny ISt
JOCTHKEHUS
JMYHOCTHBIX,
MPEIMETHBIX u
METaIpeIMETHBIX
pe3yIbTaToB
oOyueHusi CpecTBaMU
MIPETo1aBaeMbIX
y4eOHBIX IPEIMETOB

I1K-3.1 Bnaneer
crioco0aMu
MHTETpalui y4eOHBIX
MPEIMETOB TUTST
OpraHu3aIu
pa3BUBAIOLIEH
yueOHOU
NESATEIIEHOCTH
(uccnenoBaTenbCKOM,
IIPOEKTHOM,
IpyNIoBOM U JIp.).

OP-7

crocobamu
(dhopmMupoBaHUs u
peanmu3ain
nporpaMM  pa3BUTHUSA
MeTanpeIMETHBIX
YHHUBEPCATbHBIX
y4eOHBIX  JIEWCTBHH,
HCIIOJIb3YEMBIX B
MperoaBaHuN
pazaenoB OMOJIOTHU




[IK-3.2. MUcnonssyer OP-8
o0pa3zoBaTeIbHBIN HaBBIKAMU  BBIOOpa
MOTEHIIUAT pEeruoHaNbHbBIX
COLIMOKYJIBTYPHOU [IPUMEPOB
Cpeosl  peruoHa B UCIIOJIb30BaHUS
MPEeNOAABaHUN JIOCTUKEHH,
(npeamera o CBSI3aHHBIX c
npoduiio) B yueOHOU MPEroaaBacMbIM
U BO BHEYPOUHOH IpEeIMETOM, B
NESTEIbHOCTH. yueOHOi u BO
BHEYPOUYHOM
JESITEIbBHOCTH
2. O0beM MCHMIVIMHBI B 3a4YeTHBIX €IMHULIAX C YKa3aHHEM KOJIHYecTBa
aKajeMM4YeCKMX 4YacoOB, BblIJeJIeHHbIX HAa KOHTAKTHYI0 padory o0y4yaloummxcsi ¢
npenogasareneM (M0 BHIAAM Y4eOHBIX 3aHATHI) M Ha CAMOCTOATEJbHYI0 padory
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3AHATHH.

3. Conep:xxaHue OTMCUMILIUHBI (MOAYJISA), CTPYKTYPHMPOBAHHOE 1O TeMaM (pa3aejiam) ¢
YKa3aHHEM OTBEJCHHOI0 HAa HHUX KOJHMYECTBA AKAJAeMHYECKHX YaCOB M BH/I0B Y4eOHBIX

3.1. Ykazanue mem (pazoenoe) u omeeoeHH020 HA HUX KOJIUYECHEA AKADEMUUECKUX YACO8 U
6U0086 YUeOHbIX 3aHAMUIL

KonuuecTBo yacoB 1o
dbopmam oOyueHust
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Pazgen |. Beenenue. @u3noJIorusi pacTUTENbHONH KJIETKH, BOAHBII 4 12 12
PeXKUM PACTUTEILHON KJIETKHU




Beenenue.

Tema 1. Creruduueckue 0COOEHHOCTH CTPOCHUS U PYHKIIMOHUPOBAHUS
PaCTUTEIIBHBIX KIECTOK.

Tema 2. XuMuueckrne KOMIOHEHThI pACTUTEIbHBIX KIETOK.

Tema 3. MeMOpaHHBIN TPAHCIIOPT B PACTUTEIBHBIX KJIETKaX.

Tema 4. Boaublii 0OMEH M OCMOTHYECKHE SIBJICHUS B PACTUTEIBHBIX
KJIETKaX.

Paznen |l. Boaublii pekum pacTeHHsl, BOJAHBIH JAepuuUT H
YCTOMYUBOCTD K 3acyXe

Tema 1. Ilonstue o BogHOM pexuMe pacteHus. dusnonoruyeckue
MEXaHU3Mbl KOPHEBOI'O JABJICHUS M TpaHCIHMpauuu. TpaHCIOpT BOXBI B 4 4 10
pacTeHHH.

Tema 2. @PuU3MOJOTMYECKUE OCHOBBI aJanTallMii U YCTOWYHUBOCTH
pacTeHuii K pakTopam, BIUSIONUM Ha BOTHBIA PEIKUM.

Paszgea I11. ®orocunres

Tema 1. CymHuoctp u 3HadeHuHe (QOTOCHMHTE3a. XapaKTEPUCTHKA
(OTOCHHTETHYECKOIO anmapara pacTeHUH.

Tewma 2. CetoBast a3za ¢porocunHTe3a.

Tema 3. TemHoBas ¢a3za GorocuHTe3a. AnanTalMOHHbIE MOIU(DUKALIUH
dorocunTe3a. Perynsius u H5KOJOrHYecKue aceKThl (POTOCHHTE3A.
Paznea V. [Ipixanue, azanranus K HeJ0CTATKY KHCJI0pPOa

Tema 1. CymHocTh M crneuu@uka AbIXaHUS pACTEHUH. XHUMH3M
KJIETOYHOTO JIbIXaHUS PACTEHUM.

Tema 2. Perynsauus apixaHusi, aJanTalid U YyCTOMUMBOCTb PAacTEHUH K
¢dakTopaMm, BIHAIOLMM Ha JbIXaHue. B3auMOCBs3b JbIXaHUS U
¢dorocuHTE3A.

Pa3znen V. MunepaibHoOe NUTaHUE, A1aNITANMS K 32COJIEHUIO

Tema 1. OnemenrtapHblii coctaB pacteHuil. Ilornomenue wu
IIPEBPALCHNS BAXKHENIINX JIEMEHTOB MUHEPAIBHOTO ITUTAHMSL. 4 6 4
Tema 2. AsortHblii 0OMeH pacreHuil. @DaxkTOphl, BIUSIOLIME Ha
MUHEPAJIBbHOE MUTAHUE U aJalTAllMK K HAM.

Paznean VI. ®usnonornss ycToiYMBOCTH PACTeHUHl K BBICOKMM H

HHU3KHM TeMIlepaTypam ] 4 !
Pa3nea VII. Poct u pa3BuTHe pacTeHuii.

Tema 1. Cnenmduka mpolueccoB pocTta W pa3BUTHS y pacTeHUl Ha

pasHBIX YPOBHSX OpraHU3alMH. XapaKTepHCTHUKA W (DU3HOJIOTHYECKAS

poJb PUTOrOPMOHOB. 2 ) 4

Tema 2. BnusHue BHYTPEHHUX M BHEHIHMX (PAKTOPOB Ha pPOCT HU
paszBuTue pacteHuil. GU3NOIOTHs LIBETCHUS.

Tema 3. WuTerpauuss u peryiasuus (U3MOJIOTMYECKUX IPOLECCOB B
pacTeHUMU.

BCEI'O: | 24 40 53

3.2. Kpamkoe onucanue codepicanus mem (pazoenog) OUCUunIuHbl

PA3JIEJ |. BBEIEHUE. ®U3HOJIOTUSA PACTUTEJBLHOM KJIETKH, BOJIHBIA
PEJXUM PACTUTEJBLHOM KJIETKH

Beenenne. Ilpeamer, 3agaun 1 MeTo/bl (U3NOJIOrUU pacTeHuil. Poiab u MecTo pacTteHus B
xuBoM wmupe. Cneunduxa wmerabonu3zma pacTeHUH IO CPaBHEHHIO C JKUBOTHBIMH U
MHUKpoopranuzMamu. Mecto (pu3nonorum pacTeHui B IIKOJIBHOM KypCe €CTECTBEHHBIX HayK.

Tema 1. Cnennduueckne 0co00eHHOCTH CTPOEHUSI M (PYHKIMOHMPOBAHUS PACTUTEIbHBIX
KJICTOK.

Crneunduueckne 0COOEHHOCTH KIJIETOK PACTEHUH MO CPAaBHEHUIO ¢ OAaKTEpPHUsIMHU U KIETKaMHU
KUBOTHBIX. POJIb 1 MECTO TEMBI B IIKOJILHOM Kypce OHOJIOTHH.



OyHKIMOHANbHAS POJIb OTAEIbHBIX OpraHouaoB kierok. Crnemuduueckas poyib B
MeTaboNMu3Me OpraHOMJIOB, TUIMUYHBIX IS pacTeHUH (TUTacTUIBI, BaKyolb, KIETOYHAS CTEHKA).
CumOunoTHueckas Teopusi IPOUCX0XKIEHHUS TUIACTU U MUTOXOHAPHIL.

[IpencraBieHue o CUMILIACTE, allOILIACTE U SHAOILIACTE.

Tema 2. XuMH4ecKrue KOMIOHEHTbI PACTUTEJIbHBIX KJIETOK.

Baxkneiimme opraHudeckune BemiecTBa pacTeHuit. OcoOeHHOCTH MeTabonm3Ma OCHOBHBIX
IPYII OPraHUYEeCKUX COEAUHEHUN B pacTeHusX. CTpyKTypa M CHHTE3 HYKJIEHHOBBIX KHUCIOT U
OENKOoB.

Tema 3. MeMOpaHHBbIi TPAHCHIOPT B PACTUTEJIbHBIX KJIETKaX.

duznonoruyeckass poiab MeMOpaH M IMPOHMUIIAEMOCTb KIETOK Uil Pa3HbIX COEIUHEHUIl.
[TaccuBHBIN W aKTUBHBIN TpaHCIOpPT depe3 MemOpanbl. Pois Na®, K'-AT®aser u H'-AT®as3sl1.
ConpsiKeHHBIM TPaHCIIOPT Pa3IMYHbIX HOHOB Yepe3 MeMOpaHy, CUMITOPT U aHTUIIOPT.

Tema 4. BogHblii 00MeH U 0CMOTHYECKHE SIBJIEHUS B PACTUTEJbHBIX KJIETKAX.

[Tornmomenue Boabl KiieTkamu. OcMOTHYECKHUE SABJICHHS B KileTKax. [IpeacraBienue o BOAHOM
NOTEeHLMase KJIeTKH pacTeHus. COCTOsHUE BO/IbI B KJIETKaX, CBOOOAHAS U CBsA3aHHAs BOJA.

PA3JEJ Il. BOJIHBI PEXHM PACTEHHWS, BOJHBLIM JAEGULIUT H
YCTOHYHUBOCTbD K 3ACYXE

Tema 1. IlonsiTue 0 BOAHOM pexkuMe pacTeHHsl. PHU3HOJOTHYECKHE MeXaHM3MbI
KOPHEBOI0 JaBJICHUs] M TPaHCNHUPauuu. TpaHcnopT BoAbl B paCTeHUH.

CaolicTBa BOJbl M 3HAYEHHUE BOJBI B JKU3HEAEATEIBHOCTU OpraHu3MoB. [loHsTHE 0 BOAHOM
PEKHUME PACTUTEBHBIX OPTaHU3MOB.

Ilormomenue Boabl KopHeM. KopHeBoe naBneHue, 1uad, ryrrauus. MeXaHu3M CO31aHUus
KOPHEBOTO JIaBJICHUS U aKTUBHOI'O TPaHCHOPTa Bojbl. PakTOphl, BIMAIONIME Ha pabOTy KOpHEH Kak
HOTJIOMIAKOIIETO OPraHa.

Tpancnupauus, HEOOXOJUMOCTb W 3HAUEHHE TPAHCIHMpALMM B JKU3HEAESTEIbHOCTU
pacrenuii. Jluct kak opraH TpaHcnupauuu. lIpucaceiBaroniee IeWCTBUE JIUCTHEB. Y CThUYHAsA
peryyisiliisg TpaHCHMpaluuu. BiusHue BHEIIHMX YCIOBMM HAa TPAHCIUPALUIO, €€ CYTOYHbIE U
CE30HHBIC U3MECHEHMUS.

[Tepensuxenue Boxwl mo crebmo. Kemnemusiit Tpancnopt. HukHuil 1 BepXHHMH KOHILIEBBIE
JIBUTATEIM BOJHOTO TOKAa, MX BEJIIMYMHA, MCTOYHUKHM HHEPrUH. MeXaHW3M aare3uu-Kore3uu-
HATSDOKEHUS.

Tema 2. ®u3nonornyeckne 0CHOBbI A1aNTALMII U YCTOHYMBOCTH pacTeHuii k pakropam,
BJIMAIOLIUM HA BOAHBIH PEKUM.

[TonkuiiornipuyecKkue U rOMOMOTrUAPUYECKUE PACTCHUs. BOAHBIA pEXUM PaCTEHUM Pa3HBIX
HKOJIOTUYECKUX THUIIOB M Ppa3HbIX KU3HEHHbIX (opM. BrnmsHue BomHOro crpecca Ha
¢busnonoruyeckue Mpouecchl y pacTeHuid. DOU3NOJIIOTHYECKHME OCHOBBI 3aCyXOYCTOHYHMBOCTH.
Pabotst H.A. MakcumoBa. OcoOeHHOCTH OOMeHa BEIIECTB y 3aCyXOYCTOMUYUBBIX PACTCHHM.
Kcepomopdmnas ctpykrypa. [Ipasuno B.P. 3anenckoro. U3menenus 3acyxoyCcTOMYMBOCTH pacTEHUM
B OHTOI'€HE3€, KPUTHUUECKUE NepUObl. DU3NOIOTHYECKUE OCHOBBI OPOLLIECHHUS.

PA3JEJI I11. POTOCUHTE3

Tema 1. CymHocTh M 3HauyeHHe GOTOCHHTE3a. XapAKTEPUCTHKA (POTOCHHTETHYECKOIO
anmnapara pacTeHHMu.

CymHocTs, ompezeneHue, riaobagbHOE 3HaueHHWe QorocuHTe3a. Vcropus OTKpbITHS U
uzyueHust ¢orocunresa. [lonarue o aByx ¢azax (OTOCHHTE3a, UX JIOKAIU3ALUS B CTPYKTypax
xynoporutacta. OOmiee ypaBHeHHE ¢oTocuHTe3a. JoKa3aTeabCTBO BOJHOTO IMPOUCXOKACHUS
KHCJIOpoa pu (POTOCUHTESE.

Jluct kax opran QorocunTe’a. DOTOCHHTETHYECKHE TMUTMEHTHI, UX CTPOCHHE, CBOWCTBA,
¢ynkuuu. Ponp B (oTOCHMHTE3e pazIMUHBIX YYacTKOB CIEKTpa BHAUMOro ceera. IloHatue o
MUTMEHTHBIX CUCTEMaX MeMOpaH XJIOPOIJIaCTOB.

Tema 2. CBeToBas ¢asa poTocuHTE3A.

Jlokanu3anust cBeTOBBIX peaknuii Qorocunreza. IlpencraBienne o ¢orocucremax
xyoporutactax. Ilepemaua NOIJIOLIEHHONW SHEPIUM CBETOBOIO KBaHTa MEXAY MOJEKyJIaMu



nurMeHToB. Dddexr DOmepcona. doroxmmudeckue mporecchl (HOoTocMHTE3a, (HOTOINU3 BOJIHI,
MUTpalus DSHEprud U HIeKTpoHOoB B Qortocucremax u OTL[ xmopomiactoB (Z-cxema).
®orocunteTnyeckoe  (pochopunupoBanue, MUKIMYECKOE M HEUUKIWYecKoe. MexaHu3m
dochopunuposanusi, reopus 1. Murtyena.

Tema 3. TemuoBasi ¢a3za ¢orocuHTesa. AxantauMoHHble Moaupukaunu GoTocuHTE3A.
Peryasinusi M 3K0J10ru4ecKue acneKkTbl (POTOCMHTE3A.

Jlokanu3auusi TeMHOBBIX peakiuii. C3-myTh, 3Tansl nukia KanbBuHa (kapOoKCHIMpOBaHUE,
BOCCTaHOBJCHHUE, pereHeparus). DyHkuus Pbd-kap6okcunassi/okcurenassl  (RUBISCO).
Metabonu3M TIUKOJeBOH KHUCIOTHI ((doTompixanue) y Cs-pacTeHuil. AmanTanyoHHAs pOJIb
(b oTOIbIXaHHMS.

Cs4nyte  dorocunresa  (mumkn  Xorya-Cmdka-Kapnunoa wu CAM-merabonusm).
AnanranronHas posib Moaudukanuii C4-mytu porocunTesa. bakrepuanbHbiid poToCHHTES.

Perymsauus ¢orocuHTe3a Ha YpPOBHE XJIOPOIUIACTOB, TKAHEW JIMCTA, LEIOTO0 PACTCHHS.
JloHOpHO-aKIeNnTOPHbIE B3aUMOOTHOIICHHUS ITPH (POTOCUHTE3E.

Bnusinue BHemHUX ycinoBuid Ha ¢GoTocUHTE3. BiusHue Ha (HOTOCHHTE3 WHTEHCUBHOCTH M
kauecTBa cBera, KoHueHTpaiuu COz u Oz, BnusHue temmeparypbl, BOJOCHAOXKEHHS U
MHUHEpaJIbHOTO MUTaHus Ha (hoTocuHTe3. CBSA3h MPOIIECCOB (POTOCHHTE3A U JABIXaHUS.

PA3JIEJI IV. IBIXAHUE

Tema 1. CymHocTh M cnienu@uka JbIXaHUA pacTeHHd. XMMHU3M KJIETOYHOIO IbIXaHUA
pacTreHuii.

HeoOxomumocTh 3aTpar 3Hepruum g HojAepxkanus xku3Hu. KiieTouHoe JpIxaHHe Kak
COBOKYITHOCTb OKHCIIUTEJIbHO-BOCCTAHOBUTENIBHBIX IpoueccoB. OCOOEHHOCTH HSHEPreTHUECKOIo
oOMeHa pacteHuil. Pojb 1 MeCTO TeMBbI B IIKOJILHOM Kypce OMOIOTHH.

Teopus B.U. ITammanuaa o6 aHa’poOHO# 1 a’dpoOHOU (azax apixanus. [ eHeTHYeCcKas CBS3b
OpO’KEeHUS U JAbIXaHUS.

Jlokanu3anuust MpoLeccoB JAbIXaHUS B KIIETKE.

@DepMeHTHBIE CUCTEMBI U CYOCTPATHI JbIXaHHUS.

AHnaspoOHast u a’pobHast ¢aspl Abixanus. [nukonus, nukn Kpebca, TIMOKCHIIATHBIN ITUKIL.
JpixaTenbHas ANEKTPOHHO-TPAHCIIOPTHAS 1enb MUTOXOHJIpHA U OKHUCJIUTETHFHOE
dbochopunupoBanue. KommuectBo ATD, oOpasyromiedics B aHa’dpoOHOM U a’poOHOM (haszax
npixaHus. MexaHusMm MeMmOpanHoro docdopunupoBanus. Teopus II. Mwutuena. CxoactBo
MeMOpaHHOro (pochopunupoBanus B XJoporiactax 1 MUTOXoHApusx. [lenrozodocdarusiii myTsh
JIBIXaHUSL.

Tema 2. Perynsiums AbIXaHMs, aJanTallid M YCTOWYMBOCTH pacTreHMii K ¢axrTopam,
BJIMAIOIIMM HA JbIXaHue. B3aumocBs3pb AbIxanus U pOTOCHHTE3A.

OCHOBHBIE MEXaHU3MBI PETYJSAINH JIBIXaHUS PACTEHHH Ha Pa3HBIX YPOBHAX OPTaHHU3AIHH.
JpIxarenbHblil KO3 PULIMEHT.

BrusHre BHEMIHWX W BHYTPEHHUX (DAKTOpOB Ha JbixaHue. Perymsmwst asixanus. CBsi3b
MEX]y IbIXaHUEM U MPOAYKTUBHOCTHIO pacTEHUI. AJanTaiusi pacCTeHU K HeJJOCTATKy KUCIOPO/a.

PA3JIEJI V. MUHEPAJIBHOE IIUTAHUE

Tema 1. DiiemeHnTapHblii coctaB pacteHuii. [loryomenue U NpeBpaleHns BaskKHeHIMX
3JIEMEHTOB MHHEPAIbHOI0 MUTAHUS.

Hcropust yuyeHus O MUHEPAIbHOM INHUTAHUM PACTEHUH. DJEMEHTapHBIA COCTaB PACTEHUS.
305bHBIE JIEMEHTHI. Makpo- U MUKPOAJIEMEHTHI PACTEHUI UX (PU3NOJIOTHUECKOE 3HAaUCHHUE.

HonHBI romeocTa3. AHTaroHW3M HOHOB.

MexaHu3MBbl MOIVIOLIEHUST MUHEPAJIBHBIX JJIEMEHTOB KOPHEBOM cucTeMoil. HeszaBucumocts
MOTJIOUICHUs] MOHOB OT TMOTrJouIeHUsl BOJbl. Accumuisinus ¢ocdopa, cepbl, Kaaus U APYTux
JJIEMEHTOB MUHEPAJIBHOIO IIUTAHMUS.

Tema 2. A30THbII 00MeH pacTeHuil. @aKTOPbI, BJUAKOLIIME HA MUHEPAJIbHOE IUTAHHUE U
aJanTanuu K HUM.

A3o0THBIN 00MeH pacTeHuil. Ero 0COOE€HHOCTH, OTIWYAIONIMe €ro OT a30THOTO OOMeHa
*uBOTHBIX. PaboTel J[.H. [IpssaumaukoBa. ctounuku a3zora B mouBe. Dukcainus atMochepHOTO



a30Ta MOYBCHHBIMH MHUKpOOpraHmsMamu. AMMoHupukanus u Hutpudukanus. [lorepu azora B
nouse. Jlenutpudukanus. [yt accuMuisinuy aMMuaka ¥ HUTPAaToB B pacTeHHH. CHHTETHYECKas
(GyHKIMS KOpHEBOW cHCTeMbl pacTeHHs. OCOOCHHOCTH CHHTE3a aMHHOKHCIIOT, aMUJIOB,
¢uToropmonoB u ankanounos. Padotst J[.A. Cabununa.

®OuU3NONIOrHYecKue OCHOBBI IPUMEHEHHUS YIOOPCHUIA.

AnanTanusi pacCTeHUM K 3aCOJIEHMIO.

PA3JEJ VI. ®U3HOJIOTUSA YCTOMYUBOCTHU K BBICOKHM W HU3KUM
TEMIIEPATYPAM
®U3HOJOTMYECKHE OCHOBBI XOJIOJOCTOMKOCTH W MOpo3oycToluuBocTd. IIpeamoceBHoe
3akanuBaHue. Kpuornporekropsl pacturenbHblx kineTok. Poas ABK. TemnoBoii crpecc pacTeHH.
Anantanus K BRICOKUM TemrieparypaM. benku termtoBoro moka (BTII).

PA3JIEJI VII. POCT U PASBBUTHUE PACTEHHUI.

Tema 1. Cnennduxa npoueccoB pocta M pasBUTHSI Y PACTeHHIl HA Pa3HBIX YPOBHSIX
OpraHu3anvu. XapakTepucTuKa U (pu3uoJIorudyeckas pojib GUTOrOpMOHOB.

[Tonsitua "ontorenes", "poct", "paszputue". 3akoHoMepHocTH pocTa. CBoeoOpasue pocta
pacrenuil. M3meHeHne Mera®oiM3Ma M SHEPreTUKU INPH MPOXOXKIEHUHM (a3 pocra KIETKH U
MHUTOTHUYECKOTO [IUKJIA.

Tuner pocra. Ilepuoguunocts pocrta. CocTossHME NIOKOA Yy pacTeHud. Bunbel mnokos:
BBIHY)KJICHHBI W (U3MONIOTHUECKUi (TITyOOKHif). YCJOBUS BBIXOJAa W3 COCTOSIHHS TOKOS.
AJanTuBHAs pOJIb MIOKOS, €r0 3HAYEHUE I MOpO030-, XKAapO- U 3aCyXOYCTOMYMBOCTH PaCTCHHIA.
Perynsuus mporeccoB pocta M BIMSHHME BHEHIIHMX (AaKTOpoB Ha pocT. PocToBble nBHKEHUS
pactenuil. Tponu3mbl U HACTUH, UX (PU3HOIOTUYECKHE MEXAaHU3MBI U aJallTUBHAS POJIb.

Mepuctembl. Ux oprannzauus. [lokosimuiics HeHTp KOpHS M MEpUCTEMA OXKMJaHus nooera.
dasbl neneHus, pacTsHkeHus U JuddepeHIupoBKkr KieTku. da3a pacTspkeHus — creuupuyeckas
0COOEHHOCTh KJIETOK pacTeHui. COOTHOLICHHUE JEJIEHUSI U PACTSDKEHUS KJIETOK IPU POCTE Pa3HbIX
OpPraHOB PACTEHHUH B CBA3M C UX QYHKUUAMHU. Perynsnus KIeTOYHBIX AEJICHUN Y MHOTOKJIETOYHbIX
OpraHu3MoB. B3aumonencTBue Mexay pocToM M pasButueM. @utoropMonsl. Mcropus OTKphITHS,
CTpOeHue, OMOCUHTE3, METa00IN3M, PYHKIMH U HU3HNOJIOTHUECKOE AeHCTBUE (PUTOTOPMOHOB.

[IpencraBieHne o MeXaHHW3Me JAEUCTBUS (PUTOTOPMOHOB Ha T€HETHYECKOM U MEMOpaHHOM
ypoBHsX. [IpuHIMIBI U BO3MOXKHBIE MEXAHU3MbI TOPMOHAJIBHOM DPETYJISLUU IPOLECCOB POCTa U
paszButus. llpakTHueckoe HCHOIB30BaHHWE (UTOrOPMOHOB B pacTeHHeBOACTBe. CHHTETHYECKHE
peryasTopsl pocra. ['epounuisl.

PazButue pacrenuii. JlesieHrne OHTOreHE3a Ha 3TArlbI.

Tema 2. Bausinne BHYyTPEHHUX M BHEIIHUX ()AKTOPOB HA POCT W Pa3BUTHE PacTeHHUH.
®Du3n0JI0THA IIBETEHHS.

duroxpomHas cuctema pacteHuid. CtpoeHue M Jjokamuzanus ¢uroxpoma. Crnenuduxa u
MEXaHMU3M JeHCTBUS (PUTOXPOMHOI CUCTEMBI B PETYJISLMN pa3HbIX HporeccoB. Ponb ¢putoxpoma B
(doToneprHoANYECKIX PEAKIUAX PACTCHHUH.

TOTUIOTEHTHOCTD KJIETKU U KYJIbTypa U30JIMPOBAHHBIX KIIETOK M TKaHeW. Mcnonb3oBanue ee
B OMOTEXHOJOTMM W ceNeKuuH. ['MOpuaus3anus pacTUTENbHBIX KIETOK W TEHHAs HHXXEHEepHUs
pacTeHuil.

Crapenune pactenuil. Teopus H.II. KpeHke 0 HIMKINYECKOM CTapeHHH U OMOJIOKEHUU
pacTeHuil.

Perynsauus nepexona pacTeHuil B FTEHEPATUBHOE COCTOSIHUE. SIBIIEHUE sIpoBU3aLnu. SpoBble U
o3uMble (OpMbI. ATanTUBHAS POJIb SpOBU3ALMU. SIBIeHUe QoTonepuoan3Ma. I'pymibl pacTeHuil ¢
pa3nu4yHOi (HOTONEepHOINUECKO peakuueil, ee ananTHBHOE 3HaueHHe. DU3NONOTHS LBETEHHUS
pactenuil. JlerepMuHaILMS 1T0J1a PACTEHUM.

Tema 3. UnTerpanusi u peryasinus (pM3M0J0rH4eCKUX MPOLeccOB B PACTCHUH.

Paznenenne QyHKUMI MEXIy KIETKaMH W OpraHaMd B MHOTOKJIETOYHOM OpraHHU3Me
pacrenus. IlpencraBneHne o0 romeocra3e. YPOBHH peryasiiuu  MeTa0oimu3Ma  KIETKU
(reHeTHYeCKUid, MeMOpaHHBIN, Tpopudeckuil). [lepenBuxeHne BeecTB B paCTEHUH.



[TpoayKIMOHHBIN Mpollecc pacTeHHUs] U UHTETpalis B HEM pa3HbIX (YHKIH: (HOTOCHUHTE3A,
JIBIXaHUSI, POCTa, MUHEPAIIBHOTO MUTaHUs, BOAHOTO pekuMa. JJoHOpHO-aKLENTOPHBIE OTHOIICHUS U
TPAHCIIOPT aCCUMIIIATOB B pacTeHUHU. B3aumoseiicTBue OpraHoB pacTeHUs, KOPPEISIUU, KOpHe-
JTUCTOBas CBA3b. HE0OX0IMMOCTh U3yUeHUsI pAaCTECHUS KaK IEIOCTHOTO OpPraHu3Ma Jisi BRIPAOOTKH
METOJIOB TOBBIIICHUS €ro MPOAYKTUBHOCTH M YCTOHYMBOCTH K HEOJArompUsTHBIM (akTopam
CpEeJBbl.

4. TlepeyeHb Y4YeOHO-METOAMYECKOr0 oOOecredyeHUsi IJIsi CAMOCTOAITEIbHOH pPadoThI
00y4aroIMXcsl O TUCIHIIJIHHE

OOmuii 00BEM CaMOCTOSATEIBHOW pPa0OTHl CTYACHTOB M0 JMCHUILIMHE BKJIFOYAET
ayJUTOPHYIO M BHEAYJAUTOPHYIO CAMOCTOSTEIILHYIO Pa0OTy CTYJCHTOB B TEYCHUE CEMECTPA.

AynuTopHas ~ caMOCTOsATEeNbHAas  paboTa  IoJpa3yMeBaeT  BEJICHUE  TETpagd IO
1ab0paToOpHOMY MPAKTUKYMY, TI€ CTYIEHT OTpakaeT XOJ Ka)JOro MPAaKTHYECKOTrO 3aHATUS C
YKa3aHWEM pe3yJIbTaTOB OIBITOB (B BHJIE PHUCYHKOB, pPAacyeTOB, CXEM, TaOJIMIl, BBIBOJIOB).
CryneHTaM mpeasiaraeTcs BBIMOTHCHHE TECTOBBIX 3aJaHUN MO HM3YyYCHHBIM TEeMaM, KOTOpBIE
BKJIIOYAIOT TEPMHUHOJIOTHYSCKUE BOIMPOCHI, BBITOJHEHUE PAaCYEeTOB, PEIICHHE 3a/1ad MPUKJIAJTHOIO
xapaktepa. Tekymas arrectanus C [EJIbl0 MOHUTOPHHTA KadecTBa OOy4YeHHS W OauTbHO-
PCUTUHTOBOW OIIGHKHA YCIEBAGMOCTH CTYIEHTAa MpPEICTaBlieHa CJCIYIOIUMH paboTaMu:
BBITIOJTHEHHE J1a00paTOPHBIX padoT, pElICHUE TECTOBBIX 3aJaHul, ydactue B «KpyribIx cTojax»
(toxIa1bl, MUHU-BBICTYILICHUS ).

it pyOeKHOTO KOHTPOJISI 3HAHUHM CTYACHTaM IPeIIaracTcs BBIMOJTHEHHE KOHTPOIBHOTO
TECTUPOBAHUS 110 OJIOKY TEM HIIU Pa3JIeIIOB.

BreayauropHas camocTosiTenbHas paboTa BKIIOYACT MPUOOPETCHUE CTYIACHTAMHU HABBIKOB
paboThl ¢ y4eOHOH M HAay4HO-HCCIICAOBATECIBLCKON JIMTEPATypod M OCYHIECTBISICTCS B (opme
MOJITOTOBKH K YCTHBIM JIOKJIaaM (MUHHU-BBICTYILICHUSM ).

Bonpocwt 0na camocmoamenvnozo uzyuenus ooyuanouumuca
(npumepnvie memvl Munu-gvicmynienuit ona «Kpyznozo cmonay)
Crtpoenue u cuHTe3 MUKPO(DHUOPHUIIT LIETUTFOI03bI, TEMUIIEIUIIONIO03, TIEKTHHOB.
[Tna3manemMMa pacTUTEIbHBIX KIETOK.
SAnpo pacTUTENbHBIX KIETOK.
OHA0MeMOpaHHbIE CTPYKTYPbI PACTUTENbHBIX KIETOK.
CrpykTypa ¥ QyHKIUU TEPOKCUCOM, TTIMOKCUCOM, OJIEOCOM.
OHTOreHe3 IacThl 1 MUTOXOHAPHIA.
['eHoM U OeOKCHHTE3UpYIOIask CUCTEMA MJIACTH /L.
[{uTockeneT pacTUTENbHOM KIIETKH.
MeTto1bl U3y4eHus: MEMOPaHHOTO TPAHCIIOPTA.
0. CtpykTypa u cBoiicTBa Bojbl. POpMBI BOJIBI B PACTUTENBHBIX KIIETKaX. Bo/IHbIE pacTBOPHI.
11. Ctpoenue nucra Kak CeruaiIn3upoBaHHOTO opraHa (OTOCUHTE3A.
12. ®ynkimoHanbHas OpraHU3alysi MMIMEHTOB B XJIOPOILIACTaX.
13. Mexanu3Mm (pr1osMHOTO TpaHCIIOPTA.
14. AHOoKcUTeHHBIH (POTOCUHTES.
15. uanuaycToYnBOE JbIXaHUE PACTCHHI.
16. Knetka u akTuBHBIE (POPMBI KHCTIOPOA.
17. Jlprxanue B hOTOCUHTE3UPYIOMIEH KIIETKE.
18. PapuanbHbIi 1 JadbHUNA TPAHCTIOPT MOHOB IO PACTEHUIO.
19. YbTpaMUKpOAIIIEMEHTEI.
20. AnanTaiuy pacTeHHH K 3aCOJICHHUIO.
21. Peytunusanus B paCTeHUN DJIEMEHTOB MUHEPATIHHOTO ITUTAHMUS.
22. KneTouHslil UK.
23. DMOpuoreHe3 pacTUTEIHHOTO OpTaHU3Ma.
24. CeHWIbHBIN 3Tal pa3BUTUS PACTCHUM.
25. TIpornecchl pa3apakxuMOCTH M BO3OYIMMOCTH Y PACTEHUIA.
26. PocToBble ABMKEHUS.

BOoo~NoORWDNE



27. IMMyHUTET pacTCHHIA.
28. Peakiusi CBepXUyBCTBUTEILHOCTH.
29. ®UTOXUMHSI BTOPUIHOTO METabOIM3Ma PACTEHUH.

Jna camocmoamenvhoil nO020MOEKU K 3aHAMUAM RO OUCUUNTIUHE DEKOMEHOYEm
UCNOIb306aNb YUEOHO-MEMOOUYEeCKUEe MAMEPUATBL:

Konses U.C., Ilyzaxkosa A.M. PykoBOACTBO K MPAKTUYSCKUM 3aHSATHUSM 10 (DU3HOJOTUH PACTCHHIMA
JUISL CTYJIEHTOB €CTECTBEHHO-Teorpadguyeckoro ¢axynprera. — YibsHoBck: YalTlY wmm. W.H.
Viesuosa, 2002. — Y.1. - 23 c., 2006. — Y.2. - 16 c. http://ulspu.ru/

Bepemennuxog A.B. ®uznonorus pacteHuid: yaeOnuk. — M.: Axkagemudeckuid mpoekt, 2006. - 479
c. http://biblioclub.ru/index.php?page=book&id=143122

bopucosa I'Il., Epmowun A.A., Maneea M.I., Yyxuna H.B. OCHOBBI OHOXMMHH BTOPHYHOTO
oOMeHa pacTeHuii: yueOHO-MeToauueckoe nocodue. - ExarepunOypr: M3natenscTtBo YpaabCckoro
yHHMBepcuTeTa - 129 c.

http://biblioclub.ru/index.php?page=book&id=276368

Kabawmnukosa JI.@. ®OTOCHUHTETUUECKUN anmapaT U cTpecc y pacteHuil. - MuHck: benopycckas
Hayka, 2014. - 272 c. http://biblioclub.ru/index.php?page=book&id=330529

Meoseoes C.C. ®uznonorus pacteHuid: yaeonuk. - Cankr-IlerepOypr: BXB-IlerepOypr, 2013 r.
512 c. http://ibooks.ru/reading.php?productid=333683

Pozcoorwcun B.B. Tlpaktukym no ¢usuonoruu u ouoxumun pacrennid. - CI16: I'mopn, 2013. - 352 c.
http://biblioclub.ru/index.php?page=book&id=270497

Xenom [I'.-B. buoxummus pactenuit. - M.: BUHOM. JlaGoparopus 3uanuii, 2014. - 474 c.
http://biblioclub.ru/index.php?page=book&id=362949

5. IlpumepHble OlleHOYHbIe MATepHAJIbl /Js TMPOBeJeHUS] TEeKYyUIero KOHTPOJs
yCIeBAeMOCTH M MPOMEKYTOUYHON aTTeCTANUM 00y4YaIOIIMXCH M0 AMCIUNINHE

Opranu3anus v NpoBeJieHNe aTTeCTALMU CTY/AeHTa

®I'OC BO opueHTHpOBaHbI TPEUMYIIECTBEHHO HE Ha CcooOLIeHHe oOyvaromemMycs
KOMIUIEKCAa TEOPETUYECKUMX 3HaHWM, HO Ha BbIPaOOTKY Yy OakajaBpa KOMIETCHIHH —
JMHAMUYECKOro Habopa 3HaHWM, YMEHHUH, HABBIKOB M JIMYHOCTHBIX KauecTB, KOTOpbIE MO3BOJIST
BBIIIYCKHUKY CTaTh KOHKYPEHTOCIIOCOOHBIM Ha pBIHKE TpyJda U YCHEIIHO NpOo(ecCHOHAIbHO
pean30BbIBaTHCS.

B mpouecce oneHku 6akaiaBpoB HEOOXOAMMO HCIOJB3YIOTCS KaK TPaJAMIIMOHHBIE, TaK U
MHHOBAI[MOHHBIE THIIbI, BUABI U (hOpMBI KOHTPOJIS. [IpH 3TOM NOCTENEHHO TpaIUIIMOHHbIE CPE/ICTBA
COBEpUICHCTBYIOTCA B pyciieé KOMIETEHTHOCTHOIO II0AX0/a, a WHHOBALIMOHHBIE CPEJCTBA
aJaNTHPOBAHbI JJIs1 IOBCEMECTHOIO IPUMEHEHUS B POCCUMCKON BY30BCKOM NMPAKTHKE.

Llens npoBegeHMsi aTrecTalMM — IIPOBEPKAa OCBOEHUS OOpPAa30BATEIBHOM MPOrpaMMBbI
JUCLUIUIMHBI-IPAKTHKYMa Yepe3 CPOPMHUPOBAHHOCTh 00pa30BaTEIbHBIX PE3YIbTATOB.

IIpomexyTouHasi aTTecTalusi OCYLIECTBIISIETCS B KOHLIE CEMECTPA M 3aBEpIIAECT U3yuyeHUE
JUCLUIUIMHBL, TIOMOTaeT OLIEHUTh KPYIHBIE COBOKYITHOCTH 3HAaHUM M yMEHHH, (hopMHpOBaHHE
ONPEAECICHHBIX KOMITETCHIINMN.

OHCHO'—IHI)IMI/I Cp€ACTBAMHU TCKYIICTO OLICHUBAHHA ABJIAKOTCA: BBIIIOJTHCHUC na6opaTopHHx
paboT, pelieHne TeCTOBBIX 3a/1aHui, ydacTue B « Kpyribix cronax» (IOKIaabl, MUHH-BBICTYTLICHUS )
Hu T.II.

KoHTponb ycBOoeHHsI Marepuana BeIeTCs PEeryaspHO B TEYEHHE BCEro CeMecTpa Ha
Ta00paTOPHBIX 3aHATHSIX.

CPEJACTBA OIEHUBAHMWUSI,
HCIIOJIb3YEMBIE ISl TEKYLIErO OLICHUBAHUS
nokasaTesisi OPMUPOBAHUST KOMITETCHITHH

Ne
/o

OO6pazoBaTenbHBIC
PE3yNbTaThl JUCITUTLIAHBI
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OueHo4YHbIE CpeCTBA IJIA TEKYyIIel aTTecTalun

OP-1
3HATh CHCTEMY IIOMCKA U
aHaJIM3a HEOOXOJUMOMN
uHGOPMALIAHU IS PCIICHHS

1. | OC-1 Brimonnenue 1abopaTopHOi paboThI

2. | OC-2 Pemenne TeCTOBBIX 3aaHUil

3 OC-3 Vuactue B «Kpyribix cronax» (JOKIasl, IOCTABJICHHBIX 33724
MMHH-BBICTYIIICHHUS) OP-2
4. | OC-4 KontposnpHas pabota YMCTh aHAIM3UPOBATE HA

o01ieM ypoBHE UCTOYHUKHU
uH(pOpMAaLINH, CTIOKHUBILUECS B
HayKe OILleHKU uHpopMauu
OP-3
BJIa/IETh OCHOBHBIMHU
pUEMaMHU COIIOCTABIICHUSA
pa3HbIX UCTOYHUKOB
UH(POPMALINHU; HABBIKAMH
oTpeeNeHus] IPAKTHUECKUX
IIOCJIEICTBHU MpeIaraeéMbIX
pelieHuit 3a1auun
OP-4
3HATh CTPYKTYpY, COCTaB U
TUIAKTUYECKHUE €MHUIIBI
CoJIepKaHus MPErnoaaBaeMoro
npeamera
OP-5
YMETb OCYLIECTBIIATH OTOOP
y4eOHOTO COAEepKAHUS [T
pa3HbIX hopM o0yueHus
OP-6
BJIa/IETh HABBIKAMU
pa3paboTKu pa3HbIX Hopm
3aHATUH, METOJIaMU U
nprueMaMu 00y4eHHUs
OP-7
YMETb criocobamMu
(dbopMHpOBaHUS U peau3aliu
MIPOrpaMM pa3BUTHUS
METaNpeIMETHBIX
YHUBEpPCAJIbHBIX Y4EOHBIX
JIEUCTBUM, UCTIOJIb3YEMBIX B
MpenojaBaHuM pa3eioB
ouosiorun
OP-8
BIIa/IETh HABBIKAMU BHIOOpA
PErHOHANBHBIX IPUMEPOB
HCIIOJIb30BAHUS JOCTUKEHUM,
CBSI3aHHBIX C MIPENOAaBacMbIM
IpeIMETOM, B yueOHOM U BO
BHEYPOUHOI1 1eATeIbHOCTH
OnucaHue OLEHOYHBIX CPENCTB, MNPOLEAYpPbl M KPUTEPUM OLIEHUBAHUS HHIUKATOPOB
JOCTHKEHHUS] KOMIETEHLUHMH Ha pa3IMyHbIX 3Tanax HuxX (OPMUPOBAHHS B IPOLIECCE OCBOEHUS
o0pa3oBaTeNbHOW MPOrpaMMbl TpeAcTaBieHbl B DOHAE OLEHOYHBIX CPEACTB JUISl TEKYILIETo

OueHo4YHbIE CpeCTBA IS IPOMEKYTOYHOM
arrecTanuu (IK3aMeH)

5. | OC-5 Dx3ameH B hopMe yCTHOTO cobeceIoBaHuUs




KOHTPOJISI yCIIEBAEMOCTHM UM IIPOMEKYTOYHOM aTTecTaluu 10 AucnuIiMHe «DPusnonorus
pacTeHUN».

Mamepuanst, ucnovb3yemole 011 MmeKyuie2o KOHMpPONsA yCneeaemocmu
o0yuaruwuxca no OucCyunIuHe

Ilpumepvl mecmogvlx 60npocos 0sa pydexHcHo20 KOHMPONA 3HAHUL

|. KouTponupyembie MOTyu:
paznensl |-11 «®@u3non0rust pacTure/ibHOI KiIeTKUH. BogoodMeH pacTeHus»

[Txayna oueHUBaHUSA:
B Borpocax 1-27 BeIOpaTh OJMH MPaBHIbHBINA OTBET (MMPAaBWIbHBINA OTBET Ha Bompoc — 1 6ain);
3a/a4a (MpaBUIILHOE PEIICHUE KaKI0M 3a1aun — 4 Oaia).

«Bomoobmen pacteHusi»
(MaxkcumanibHoe Konudecmeso 6annos — 32)

BBIBEPUTE OJIUH ITPABUJILHBIN OTBET (npasunsisiii omeem na éonpoc — 1 6ann)

1. ToHomIacT — 31O

a) COJEP)KUMOE BaKyoJien B) MeMOpaHa BaKyoJIH

0) BHYTPEHHSIS Cpeia XJIopoIiacTa T') IPOTOIUIACT PACTUTEIILHOM KICTKH

2. Bona Oyner moctynarh B KJIETKY, €CIIM BHEIIHUN PAacTBOP MO OTHOIICHHUIO K KIETOYHOMY

COKY

a) THIIOTOHUYECKUIN B) M30TOHUYECKUI

0) rUTIepTOHUYECKUIT T') KOJIJIOMIHBIN

3. Boma, ynepxuBaeMas THUAPOPWIBHBIMU KOJUIOMJAMU IPOTOIUIA3MBI M OCMOTHYECKH

AKTUBHBIMU BEIIECTBAMH, — ITO

a) TUTPOCKOIMYECcKast BoAa B) T1poh0OHO-CTAOMIM3NPOBaHHAS BOJIA

0) m€HoYHas BoJa I') KOJUTOMIHO-CBSI3aHHAs BO/IA

4. B ¢usmonornyecku 6osee MOIOIbIX KIETKAX IIUTOIIa3Ma

a) HE OTIIMYAETCS IO BSI3KOCTH OT CTApPhIX KJIETOK B) MEHEE BSI3Kas

0) Oostee BsI3Kast T') HE COJCPXKUT CBSI3aHHOU BOJIBI

5. Kakoe w3 TmepeuncieHHbIX SBIEHUN TO3BOJSET OMNPENeIHTh, SBISIOTCA KIETKU

pacTUTEIHLHON TKAHU KU3HECTIOCOOHBIMH WJTA HET?

a) KJIETKH HE OKPAIIMBAIOTCS KPACUTEIIMU B) B KJIETKaX OTYETIMBO BUIHO SJIPO

0) B KJIETKaX MOXXHO BBI3BATh IJIA3MOJIU3 U T') COJEPKUMOE KIIETOK XOPOIIO JICTIa3MOJIN3
OKpAIIUBACTCS KPACUTETISIMU

6. JIBe KUMBBIE KJIETKH KOHTAKTUPYIOT ApYT ¢ ApyroM. OcMOTHYECKOe NaBlIeHUE KIETOYHOTO

coka B nepBoi kierke 1,1 mlla, Bo Bropoit 0,9 mlla; Typropnoe nasnenue B nepBoil kietke 0,8
mlla, Bo BTopoii 0,6 mITa. Boma 6ynet

a) MOCTYIAaTh U3 NEPBON KJIETKU BO BTOPYIO B) HAXOAUTHCSA B TUHAMUUYECKOM
PaBHOBECHM MEXAY KIETKaMU
0) moctynaTh U3 BTOPOH KJIETKU B IEPBYIO I') IEPEXOIUTH B CBOOOHOE COCTOSIHUE
7. KakoBa BemmumHa OCMOTHYECKOTO JaBJICHUS KJICTOYHOTO COKa IIpU OAWHAKOBBIX

TEMIIEPATYPHBIX YCIOBHUSAX Y PACTEHMsI, BHIPOCIIETO B TEHHUCTOM BIa)KHOM MECTE€ U y PACTEHUS,
MIPOU3PACTAIOLIETO B CTENN?
a) BBILIE Y PacTYyILLEr0 B TEHUCTOM BJIa)KHOM MECTE B) BBIIIE y PACTEHUS B CTEMH



0) OCMOTHYECKOE JIaBJICHHE OyIeT OAMHAKOBBIM I') OCMOTHYECKOE JaBJICHHE B KJIETKax
OyZeT 3aBUCETh OT CKOPOCTHU POCTa

8. PezepByap ognoro ocmometpa 3anosinen 0,1 M pactBopoMm caxapo3ssl, a apyroro — 0,1 M
pactBopom NaCl. OcMOMeTpBI MOTPYXEHbI B JUCTHIUIMPOBaHHYIO BOAy. B Kakom ocmomeTpe
KUJKOCTD MTOJTHUMETCS Ha OOJIBIITYIO BBICOTY?

a) B 000MX pacTBOpax Ha OJIMHAKOBYIO BBICOTY B) B OCMOMETpE C paCTBOPOM Caxapo3bl
0) B OCMOMETpE C XJIOPUJIOM HATPHSsI T') )UJKOCTh HE Oy/IeT MOJHUMATHCS

9. KomnunuecTBo BoJbI, HcmapsieMON pacTeHUEM 3a €IUHUILy BPEMEHHU €IUHULIEH MOBEPXHOCTU
JUCTA, — 3TO

a) MPOJIYKTUBHOCTH TPAHCIIUPAINH B) HHTEHCUBHOCTh TPAHCIUPALIUU

0) OTHOCUTENbHAS TPAHCIIUPALMS ') 5KOHOMHOCTb TPaHCIIUpaLUU

10.  OcHOBHBIM MPUCTIOCOOJIEHUEM, PETYIHPYIOLINM HCHIAPEHUE BOABI pACTEHUEM, SIBISIETCS

a) KyTHKYJIa B) YCUCBUYKHU

0) YCThUYHBIN anmapar T') TUJIATO/IbI

11. Oranel TpaHCIIUPALMK U UX [10CJIEJ0BATEIbHOCTD CIEAYIOIINE

a) HaCBIIEHNE BOAOH (a3bl KIETOYHBIX CTEHOK — IEPEXO0/ BOJIBI B MEKKJIETHUKH — MOCTYILICHUE
1apoB BOJABI B YCTBUYHBIE IIEITN

0) HamoJHEHHE BOJOW KCUIJIEMBI JHCTOBBIX XUJIOK — MEPEXO0J BOJBI B OKPY)KAIOIIHE KICTKH —>
MOCTYIUICHHE TTaPOB BOJIBI B MEKKIICTHHUKH;

B) TIOCTYIICHHE NTApOB BOJIBI B YCTBUYHBIC LIETH — TEPEXOJ] BOJBI B MEXKKICTHUKUA — TUPPY3UsI
1apoB BOJBI B aTMOC(hEpy

T') IEPEeX0/] BOJBI U3 KIETOYHBIX CTCHOK B MEXKJIETHUKU — TIOCTYIIJICHUE MTAPOB BOJIBI B YCTHUYHBIC
menn — auddysus mapoB Boabl B atMochepy

12. PannanpHbI TpaHCTIOPT BOABI B KOPHEBOW CHCTEME MOKET OCYIIECTBIIATHCS TPEMSI Iy TSAMMU:
T0 aToIUIACTY, 0 CUMILIACTY U TPAHCMEMOPAHHO. ATOTUIACTHBIN MyTh TPEPhIBACTCS

a) MpH Mepexo/ie BObI U3 PU30/IEPMBI B KOPY KOPHS

0) B sHAOAEpME

B) B KJIETKaX MEPHUIMKIA HEHTPAIBLHOTO IUINHAPA

T') IPU 3aMTOJTHEHUH 3JIEMEHTOB KCHIIEMBI

13. Boja B pacTeHUU NPOJBUTAETCS U3 KIETKH B KJIETKY OJaroiapst

a) rpalueHTy BOJHOI0 NOTEHLIMala B) KOPHEBOMY JIaBJICHUIO

0) cuiam ajare3uu U Kore3uu I') TPAaHCIIUPALIMOHHOMY TOKY

14.  bapbepoM MeXAy pacTeHHEM W BHEIIHEH cpenoi, 3alMIarollliM OT HOTEpU BOJBI U OT
JIeMCTBUS TTATOTEHOB, SIBIISIETCS

a) dHJO0JEpMa B) JIpEBECHHHBIE U JTYOSIHBIE BOJIOKHA

0) anoriact ') KYTUKYJIa, IpONUTaHHAasi CyOEpUHOM U

BOCKOBOW HaJIET

15. VYcmoBrem NOTJIONIEHUS BOABI PACTEHUEM SIBJISIETCS

a) 6osiee BRICOKHI BOHBIN MTOTSHITHAN ITOYBBI, Y€M BOAHBIA MOTEHITAAT KOPHSI

0) BBICOKAsi KOHIIEHTPAIHSI OCMOTUYECKH aKTUBHBIX BEIIECTB B CTPYKTYPE MOUBBI

B) BBICOKAs CHJIa CIICTUICHUS MEXTY MOJICKYJIAMU BOJIBI M KJIETKAMU PU30JEPMBbI KOPHS
r) OoJiee BBICOKUI BOJHBIN MOTEHITMAN KOPHS, YeM BOJIHBINA MOTEHIIUA ITOYBBI

16. Ha xakoM OCHOBaHMM IpPU pacyeTe WHTEHCHBHOCTU TPAHCIMPALUU MOXXKHO IpeHeOpedb
BEJIMUMHOMN BEpXHEH MOBEPXHOCTH JTUCTHEB?
a) BEPXHSS CTOPOHA JIUCTHEB UMEET 00Jiee TOJCTYIO KYTUKYILY



0) y OOJIBIIMHCTBA BBICIIUX PACTEHHH YCThbHIA PAcMojaraioTcs Ha HI)KHEW CTOpOHE JUCTHEB U
ycThHuHAas TpaHcnupanus cocrabisieT 80-90% ot obuieit TpaHcnupanuu

B) BHYTpPEHHSs IUIOIIAAb JHCTa, OOpa3oBaHHAs CUCTEMOM MEXKICTHHUKOB U BO3TyXOHOCHBIX
MOJIOCTEN, 3HAYUTEIBHO MPEBBIIIACT MIONIA/Ib BEPXHEH MOBEPXHOCTH JIMCTA

I) KJIETKH MalMCaJHOro Me3o(uiuia, IPUMBIKAIONIME K BEpXHEH CTOpOHE JIMCTa, OTPAHUYUBAIOT
BOJIHBIN OajaHC MEXITYy MEKKICTHUKAMU U YCTbUUHBIMU OTBEPCTUSIMU

17.  Tlouemy moclne yAajqeHUs MCHAPSIOUIMX OPraHOB y PACTEHUs MPOJAOIDKAeTCs (B TEYCHHE
HECKOJIbKMX YacOB U Jla’ke CYTOK!) MOTJIOIIEHHE BOJIbI KOPHSMU M BBITEKAHUE MACOKH B MECTE
cpesa?

a) Omarogaps KOpHEBOMY JaBJICHHIO B KOpPHE HAKarlIMBaeTCs OOJIbIIOE KOJIMYECTBO BOJBI, YTO
00ecreynBaeT ero JUIMTEIbHYIO )KU3HECTIOCOOHOCTh

0) OCMOTHYECKHI TPaHCHOPT BOJBI B KOPEHb 3aBUCHUT OT IpaJIi€HTa BOAHOIO MOTEHIIHUAIa MEXKIY
KJIETKaMU PU30J€PMbI M BHELLIHEHN CPEOi, a HE OT HAaJIN4YUs UCHAPSAIOIINUX OPraHOB

B) COCY/bl KCUJIEMbI B CHITy KallMJUIIPHBIX CBOMCTB HAYMHAIOT BHIMOJIHATH B MECTE cpe3a (PYHKIIHIO
UCHapSIOIINUX OPTaHOB

) NPOJIOJKAeT (PYHKIIMOHUPOBATh HMKHUM KOHIIEBOM JIBUTaTelb, HATHETAIOIINUNA BOAY OT KOpHEH
BBEPX I10 PaCTEHUIO

18. 1o xakoil yacTu cTeduist uaeT BOCXOIALINM TOK?

a) [0 MIPOBOJALIMM 3JIEMEHTaM KCHJIEMbI, ()JIO3MBI U alloIuIacTy
0) 0 CUTOBUAHBIM TPyOKaMm, aroIuiacTy U 4epe3 akBaropUHbI

B) 10 TpaxeaJIbHbIM 3JIEMEHTaM KCHJIEMbI (TpaxeuaaM 1 cocyaam)
T') [10 BOJJOHOCHBIM TKaHSIM

19. Kakume 0COOCHHOCTHM CTPOCHHS  3aMBIKAIOMIMX  KJIETOK  YCTBUIl  OOJBIIMHCTBA
HOKPBITOCEMEHHBIX PACTEHUH ONpPEEIIAIOT H3MEHEHHUE MTPOCBETAa YCTBUYHOM I1EIH PH U3MEHEHUU
BEJIMUMHBI TYPrOPHOTO JIABJICHUS 3THUX KJIETOK?

a) TECHbIM KOHTAKT 000JI0YEK 3aMBIKAIOIUX U TOOOYHBIX KIETOK

0) raHTeNeBUIHAS WU MMOYKOBHUIHAA (opma KIETOK, Oojee ToJicTas 4acTh KJIETOYHOW CTEHKH,
rpaHUyaIas ¢ yCTbUYHOM LIENbI0, M paJuaibHas OPUEHTALUS B KJIETOUHOW CTEHKE MUKPO(PUOPUILIT
LEJTIOJI03bI

B) BBICOKAs 3JIACTHYHOCTh KJIETOYHBIX CTEHOK, OOeCleyHBaroIias CHOCOOHOCTh 3aMBIKAIOLINX
KJIETOK yBelIHYuBaThcs B 00bEMe Ha 40-100%

I') YaCTMYHasl JUTHU(UKALKS KIETOYHBIX 000J0YeK, HEMUTHU(UIIMPOBAHHBIMUA OCTAIOTCS TOJIBKO
y4acTKH, oOpallleHHbIE K YCTHUUHOM 11en

20. UeMm 0OBsICHSIETCd YMEHBIIEHHE WHTEHCUBHOCTU BCAaChIBaHHS BOJbl KOPHSMHU IpU
3aTOIUIEHUH NIOYBBI?

a) HapymcHUC aspaluu BbI3BIBACT THUIIOKCUIO HJIM AHOKCHUIO, HAYUWHACTCA  YTHCETCHHUC
HHEPTreTUYECKUX MPOIECCOB B KJIETKAX KOPHS M HAaKOIUIEHHE TOKCUYHBIX MIPOAYKTOB MeTaboIu3Ma
0) BOAHBIN CTpecC BBI3BIBAET COCTOSIHME aHaOM03a

B) KOPHH, MOJIY4YUB U30BITOYHOE KOJMUECTBO BOBI, MPEKPAIIAIOT €€ MOTJI0IIaTh, M X METab0Iu3M
nepecTpanBaeTcs Ha 00ecredeHre BOCXOISIIEro TOKa BOJIbI K HaJI3EMHBIM OpraHaM

I') IPU pa3BUTUU KOPHEH B BOAHOI cpelie yTpauuBarOTCsS KOPHEBbIE BOJIOCKH, UTPAIOIINE OCHOBHYIO
POJib B MOTJIOTUTETbHON aKTHBHOCTH KOpHA

21. [Toyemy kopHU c1a00 TOTIIOMIAOT BOAY U3 XOJIOIHBIX TTOYB?

a) TMOBBIMIAETCS BA3KOCTh IIUTOIIA3MBI KIIETOK KOPHS

0) MTOHIKACTCS TIPOHUIIAEMOCTh IIUTOILIA3MbI KIIETOK KOPHS

B) MPU HU3KUX TeMIlepaTypax yrHETaeTCs MHTEHCHBHOCTh OOMEHa BEIIECTB (B MEPBYIO OUYEpEb,
JBIXaHUE) B KIIETKAX KOPHS

T') BEpHO BCE, yKa3aHHOE B IMyHKTax a), 0), B)



22. OtHoOcHTENbHAs TPAaHCIIUPALMS HCCIEAYEMOro pacTeHus okaszanack paBHou 0,25. Kak Bel
OLCHUTC MHTCHCHUBHOCTL TpaHCIUpAIUU JIUCTBCB 3TOr0 paCcTCHUA IO CPABHCHHUIO C (I)I/ISI/I‘-IGCKI/IM
HCIIApEHUEM BOJIbI?

a) BbICOKast B) HU3Kas
0) cpennsis T') ONITUMAaJIbHAS
23. Y HEKOTOpBIX pAaCTEHUIl HE3aJ0JIro Iepea MOXKAEM IMOSBISIIOTCS KaIuld KUAKOCTU Ha

KOHYHKAaX JIUCThEB. KakoBbI MPUYUHBI 3TOT'O siBiIeHus?

a) HAYMHAIOT WHTEHCHBHO (PYHKIIMOHUPOBATH 3IUACPMAIILHBIC COJIEBBIC JKEJIE3bl, YIaCTBYIOIIUE B
BOJIHO-COJICBOW PETYIISIIIUA

0) KoHJeHCaIHsT aTMOC(EPHOM BIIarM HA JTHCTHSIX

B) BBIJICJICHHE TYTTAllMOHHOW YKHIKOCTH Yepe3 TUAATO/Ibl B YCIOBUSIX MOBBIIICHHON BIXXHOCTH

T ) CCKpCLUA OBIUACPMAIBHBIX JKCIC3UCTBIX TPHUXOM MKW CICHUAIU3UPOBAHHBIX )Ke.]’[é?:OK,
CIOCOOCTBYIONIAS 3alIUTE TOBEPXHOCTH JINCTA BO BPEMSI JTOKIS

24.  Kakoe u3 npemioXeHHBIX YTBEP)KJICHUH TEOPETUYECKH MPAaBMIIBHO U OOBSICHSAET TOT (akT,
YTO MpH 00MIei HEOOBIION TUIOMAAN YCTBUYHBIX OTBEpCTHi (He 6onee 1% OT ruromaam JTuCTheB)
MHTEHCUBHOCTh TPAHCIHMPALMU NPU OJArompUsATHBIX YCIOBHUSAX BOJOCHAOXKEHUS NMPUOIIIKAETCS K
MHTEHCUBHOCTH 3BaIlOPAIMH C IJIONIA U, PABHOM OOIIEH MI0MIa i IOBEPXHOCTH JIHCTa?

a) CKOpocTh IUdQy3uu mapoB BOJIBI Yepe3 Malible OTBEPCTHUS MPOIMOPLUUOHATBHA X CyMMapHOMR
IUTOLIA M

0) cxopocTb nuddy3uu BOIABl Yepe3 KamwuIphl MPONOPHUOHAIBHA MX KOJIMYECTBY W OOpaTHO
IPOTNOPIMOHATIBHA UX THAMETPY

B) CKOpOCTh au((dy3un MmapoB BOJBI Yepe3 Majble OTBEPCTHs IPOMOPIHMOHATIbHA HE IUIOIIAAN
OTBEPCTHUH, a AMAMETPY WJIH JUIMHE OKPY)KHOCTH

T') HU OJTHO M3 YTBEPXKICHHI HE BEPHO

3AIAYM (npasunvHoe peutenue Kaxcoou sadayu — 3 baniia)

BAPUAHT Nel
1. Pacrenue nepecaxkeHo B mouBy. OcMoOTHYECKOE JaBiieHue NmouBeHHOro pactsopa 0,2 MIla. B
MOMEHT IOCaJKi OCMOTHYECKOE JaBJECHHE B KOpPHEBBIX Bosiockax Obuto 0,9 MIla, typropHoe
nasnenue 0,8 MIla. CMoeT i 9TO pacTeHHe KUTh Ha JaHHOU mouBe? OOBsICHUTE.
2. TloGer, B3BELIEHHBIN cpa3y mocie cpe3aHus, umen maccy 10,26 T, a uepe3 3 mun. — 10,17 1.
O6m1as mIomans HIDKHEH CTOPOHBI JIHCTheB mobera paBHa 240 cm?. OmpenennTe HHTEHCHBHOCT
TPaHCIUPALIH.

BAPUAHT Ne2
1. CkoNBbKO BOABI HCTIAPHT PACTEHHE 33 5 MUHYT, €CIIM MHTEHCHBHOCTH TpaHcrupanuu 120 /M2,
a IIOIIA b HUKHEH CTOPOHBI BCeX JTHCTheB cocTapiseT 240 cm??
2. V nepesa IIIomaab JUCTOBOH MOBEPXHOCTH, MCHAPSIONIEH BOIy, cocTaBiseT 12 M2, DTo nepeBo
ucrnapuiio 3a 2 yaca 3 Kr BoJsl. YeMy paBHa MHTEHCUBHOCTb TPAHCIHPAIN?

BAPUAHT Ne3

1. KopHu OAMHAKOBBIX MOJIOJBIX PACTEHHUU MIIEHUIIbI MOTPYKEHBl B COCYAbl C pacTBOpaMu
0e3BpenHbIX coneil. OcMoTHueckoe naBieHue 3Tux pactsopos 0,2 Mlla, 0,4 MIlIa, 0,6 MIla u 0,8
MIla. OcMoTHYECKOE [aBJIEHHE KJIETOYHOTO COKa B KOPHEBBIX BOJIOCKaX J3THUX PACTCHHUU
cocrasiisieT 0,5 MIla. B kakux pacTBopax OyJeT MpOUCXOIUTh MOTIIOLICHNE BOJIbI KOPHAMU?

2. Momozioe pacTeHre KyKypy3bl ¢ 00IIei miomtapko aucThes 1,2 mm? 3a 4 MuHyTH Henapuio 0,06
r BojEL. IIpH Tex ke YCIOBHSAX cO CBOOOIHOM BOIHOM TTOBEpXHOCTH Momaabio 20 cM? 3a 30 MuHYT
ucnapunocb 0,15 r Boxbl. OmnpenenanTe OTHOCUTENbHYIO TPAHCIHPALMIO JIUCTHEB (Y KYKYpYy3bl
yCThUIIA PACIIOJIOKEHBI HAa 00€UX CTOPOHAX JMCTOBOM IIIACTUHKH).

Il. KouTponupyembie MOIYIIH:



paznens H11-V «Metaboaun3m pacteHuii»

[Txayna oueHMBaHUA:
B Borpocax NeNe 1-25 BeIOpaTh Of1H MPaBUIIBHBIA OTBET (MMPABUIILHBIN OTBET HA KAXKIBIH BOTIPOC —
1 6amn);
B Borpocax NeNe 26-28 yka3zaTh MOHATHE/TEPMUH (KaXKIbIi MPaBMIIBHBIA OTBET — 1 OGau);
Ha Bompockl NeNe 29, 30 naTh KpaTkue NMCbMEHHBIE OTBETHI (Ka)KIbl NMPAaBUIbHBIH OTBET IO
CylecTBy Borpoca — 1 6am).

«MeTab0a13M pacTeHUs
Maxcumanvroe konuvecmso 6annos — 32 (npasuibhsiii omeem Ha sonpoc mecma — 1 6aun,
KpamKui nUCbMeHHbLI Omeem — makcumym 2 banna)
B BOITPOCAX NeNe 1 — 25 BRIFEPUTE OJJHH ITPABHIBHBIH OTBET
B BOIIPOCAX NeNe 26 — 28 VKAKUTE IIOHATHE / TEPMHH
HA BOITPOCKI NeNe 29-30 JAUTE KPATKHE IIMCbMEHHBIE OTBEThI

1. VI3 nepeuncieHHbIX yIiIeBO10B paCTEHUH K TeéKCo3aM OTHOCUTCS:

a) KCujo3a B) UHYJIUH
0) ManbTO3a r) hpyKTO3a

2. Haubonee xopo1io nepeHocuMoii mo ¢haosmMe TpaHCHOPTHOU (HOpMOI YIIIeBOAOB SBISETCS

a) caxaposa B) ppyKTO3a
0) riroko3a ') Kpaxmain

3. B xako#t yacTu XJoporuiacta JJOKaJIu30BaHbl €ro MUTMEHTHBIE CUCTEMbI?

a) B Hapy»KHOI MeMOpaHe B) BO BHYTPEHHEW NOrpaHUYHON MeMOpaHe
0) B cTpome r) B MeMOpaHax (TUJIaKouaxX) TpaH

4. Xnopodunn crnocoOeH B3auMOJEHCTBOBaTH C KUCIOTaMU U Inenoudamu. Kakuwe w3 BeliecT
00pa3yroTcs B pe3yJIbTaTe peakify XJ0podusuIa ¢ COISTHOM KUCTOTON?

a) XJ10pua Maraus u GpeoPpuTHH B) NOpGUPHUH U METaHOJ
0) xsopouITMHOBas KUCIIOTa U (PUTOI r) peodpuTuH u pUTON

5. Kakne JIY4H CIICKTpPa HOTJIOIIAOTCA KapOTI/IHOI/II[aMI/I?

a) OpaH)KeBbIE B) 3€JIEHbIE
0) xenTbie ') CUHUE

6. B cocTaB miactouyaHvHa U psiia OKCU1a3 BXOIUT

a) Melb B) MarHum
0) kanmuit ') Mapraser|
7. Kakue W3  TEpPEUMCIEHHBIX  MNPHU3HAKOB  XapaKTepHbl I HEUHMKIUYECKOTO

dorodochopunupoBanus?

a) DIIEKTPOH BO30YXJAEHHOW MOJEKYIbI XJI0po(huiia, TOCTYIUBIINNA B CUCTEMY NEPEHOCUMKOB, HE
BO3BpallaeTcs K TOM e MoJekyne xjopoduiia, odpazyercss NADPH, mpoucxoauT BblaeneHue
KHCII0pOoJia

0) xucnopoa He BeiaemsieTcs, okucisiercss NADPH



B) 3JIEKTPOH BO30YXIEHHON MOJEKYJbl XJIOpohuiia, MOCTYIUBIINI B CUCTEMY NEPEHOCYMKOB, HE
BO3BpAIIAeTCs K TOH ke MoJjieKyie xjopoduiuia, oopaszyercss ADP u Pj u Beiaensierca CO2

I) OTOT OJJEKTPOH BO3BpallaeTcs K TOW K€ MoOJIeKyle xjopodwumia, obOpasyercs ATP,
BoccranasnuBaercss NADPH

8. [TepBHYHBIM aKIIENITOPOM YTIICKUCIIOTO Ta3a B ukie KanbBuHa sBisieTcs
a) 3-pochormunepruHoBas KUCIOTA

0) pubyno3o-1,5-nudocdar

B) 3-pochornuiepuHOBBIN aabaCTH]T

r) pudyno3o-1,5-mudocharkapbokcunasza/okcurenasa

9. Ilpu xakoMm ocBemeHnu 3P(PEKTUBHOCTh MCIONIB30BaHUS CBETOBOM PHEPTrUU MpHU (POTOCHHTE3E
BbIILIE?

a) IIPU HEMPEPbIBHOM

0) IpY UMITYJIbCHOM (TIPEPHIBUCTOM)

B) NIPH HEMPEPBIBHOM, HO OCBEIIEHHOCTh JI0JIKHA PUTMUYHO U3MEHSATHCS

T') [IpU IPEPHIBUCTOM, HO CBETOBBIE NIEPUO/IbI JOKHBI ObITh IIIUTEIbHEE TEMHOBBIX

10. s GoNBIIMHCTBA PAaCTEHUH YMEPEHHOH 30HBI MaKCHUMallbHasi HHTEHCUBHOCTh (POTOCHHTE3A
JIOCTUTaeTCs IIPU TEMIIepaType

a) 15-20°C B) 25 — 35 °C
6) 20 — 25 °C r) 35 — 40 °C

11. OcHOBHas poib B IpoIleccax OTTOKA MPOIYKTOB (POTOCHHTE3a M3 JIMCTA M MX PACIPEACICHUH
110 PACTCHHIO IPHHAIICKUT

a) haosme

0) kcuneme

B) IJIa3MaTUYeCKUM MeMOpaHaM KJIeTOK Me30(duiuia JIucTa
T') KJIETOYHBIM CTEHKaM KJIETOK Me30(]uiia JucTa

12. Pe3ynpTaThl CUCTEMaTHYECKUX M3MEPEHUN KOHIIEHTpPALMU YIIEKHUCIOTo ra3za B arMocdepe B
CeBepHOM MONyLIapUU MOKa3anu, 4To coaepxkanue CO mo psiiy NpUYUH U3MEHSETCS B TEUEHUE
rona. OauH w3 (aKTOPOB HM3MEHEHHS KOHIEHTPAI[UU YIJIEKUCIOTO Ta3a — CE30HHBIE PUTMBI
dorocuHTe3a y pacTeHuil. B xakoM u3 mepeuncineHHbIX MecsaieB komuuecTBo CO2 B atmocdepe
OyJieT HauMEHbIIUM?

a) B amperne B) B aBI'yCTE
0) B UIOHE T) B OKTSIOpe

13.B BHCKTpOH-TpaHCHOpTHOﬁ J1(S004 MI/ITOXOH,Z[pI/Iﬁ NEPBUYHBIM JOHOPOM 3JICKTPOHOB SABJISACTCA

a) BoccranoBneHnHsrit NADH umu FAD B) KHCIIOPOJ
0) Boza r) ATP

14. B 31€KTpOH-TPAHCIIOPTHON €T MUTOXOHIPUI KOHEYHBIM aKLENTOPOM IEKTPOHOB SIBIISETCS

a) BoJa B) YIJIEKHCIIBIN ra3
0) KUCIOPOS r) NAD" i FAD™



15. Ha xaxnayro monekyny NADH, okuciIeHHYIO B 3JEKTPOH-TPAHCIIOPTHON IETTH MUTOXOHIPHIA,
oOpazyercs

a) 2 ATP B) 4 ATP
6) 3 ATP r) 6 ATP

16. IIpu OKUCIIEHUHU OJTHOM MOJICKYJIBI TJIFOKO3BI B YHEPIEeTHUECKOM OOMEHE B UTOTE 00pa3yercs

a) 8 ATP B) 30 ATP
6) 15 ATP r) 38 ATP

17. HanOoiee BbICOKA MHTEHCUBHOCTD ABIXaHUS

a) B KOpHE B) B MEpUCTEMAX
0) B JINCTHSIX ') B CEMEHaX

18. CBOOOAHOXKUBYIIUMU a30TPHUKCATOPAMH SIBISIOTCS] OAaKTEpUH pojia

a) Rhizobium B) Nitrisomonas
0) Azotobacter r) Nitrobacter

19. B pe3ynbTare 1eHUTpUPUKAIIH

a) MoyBa 000ramaeTcs JErkoJOCTYITHBIMU COCIMHEHUSIMU a30Ta

0) mouyBa oOeIHACTCS COSTUHEHUSMH a30Ta

B) OCYILECTBIISACTCS] MHHEPAITH3AIINS OPTaHUICCKUX a30TCOJIEPIKAIIMX COCTUHEHHHA

I') CO3MAIOTCS YCJIOBUS JUIsl pa3BUTHS KIyOCHHKOBBIX OakTepuii ©  CBOOOIHOKUBYIIMX
a30T(PUKCATOPOB

20. 13 yka3aHHBIX 3JIEMEHTOB XYK€ BCETO PEYTHIIN3YIOTCS B PACTEHUAX

a) KaJbIuid, 6op B) hocdop, cepa
0) azoT, Kkanui ') MAarHuu, XJIOP

21. Poiab NOYBEHHBIX MUKPOOPIraHu3MOB IJIs1 KOPHEBOI'O ITUTAHUA paCTeHI/Iﬁ 3aK/II04acTCs B

a) YCBOEGHHH aTMOC(HEPHOTro a30Ta

0) cekpenuu psjia OMOTHUECKUX BEIIECTB, UCTIOIb3YEMbIX PACTEHUSIMHU
B) MUHEpaJIM3allMi OPIraHUYECKUX OCTaTKOB

') BEpHO BCE, yKa3aHHOE B ITyHKTax a), 0), B)

22. B Guonoruveckoit pukcauy a30Ta MUKpPOOPTaHN3MaMHt TJIIaBHYIO POJIb UTpaeT PepMEeHT

a) HUTpaTpeayKTa3a B) HUTpPOTEHAa3a
0) HUTPUTPEAYKTa3a r) aMuHOTpaHcdepasa

23. BoccTaHOBICHHE HUTpAaTa 10 aMMHUaKa paCTCHUSAMU OCYIICCTBIIACTCA

a) CHayvaja HUTpaTpeAyKTa30i, 3aTeM HUTPUTPEAYKTa30i
0) cHavaja HUTPUTPEIYKTa30ii, 3aTeM HUTpaTpeayKTa30i
B) TOJILKO HUTPATPEIyKTa30M
T') TOJIbKO HUTPUTPETYKTa30i1



24. Y OONBIIMHCTBA TPABSHUCTBIX PACTCHHWH MpEBpallleHUEe HUTPATOB B OPraHUYECKHE
a30TcoACpKaAUC COCANHCHUS TPOUCXOIUT

a) TOJBKO B KOPHAX B) TOJIBKO B JINCTHSIX
0) B KOPHSIX U JIUCTHIX T') B JINCTHSX U TIJI0JIaX

25. Ilpu dhochopHOM rosiofaHuy HAbIIOJaeTCs

a) UHTCHCUBHOE M0XKEITEHUE JIUCTHEB, HEKPO3bI 110 KPAsAM JIMCTHEB, MOJIO/bIE JIUCThS TOPAXKAIOTCS,
3aCBIXal0T U OTMUPAIOT PAHBILIE CTAPbIX

6) oOmiee ocnalieHue pPACTCHUM, NOSABICHME HA JIMCThSX, HE3PENbIX IJIOAAX KOPUYHEBBIX
HEKPOTHUYECKUX IISATEH, TOJXyOOBaTO-3elE€HOE C OpOH30BBIM OTTEHKOM OKpalllMBaHUE JIHCTHEB,
CKpPY4YUBaHUE JINCTHEB

B) OTMUpAaHHUE MEPUCTEMATUYECKHX 30H CTEOJs, KOPHS U JIMCTHEB, MOSBICHUE YKOPOUYEHHBIX
KOPHEH, MEJIKO CKPYYEHHBIX JINCTHEB

I') TOYCUHBIA XJIOPO3 JINCTHEB, Pa3pylIeHHE XJIOpoPMIIa U HApyIIEHHE CTPYKTYPhI KpaXMalbHbIX
3€peH

26. Pe3koe yrereHHe poCTa, XJOPO3 JIMCTHEB C MOSBICHHEM KPAaCHOBATHIX OTTEHKOB, cllaboe
[IBETCHHE — IPU3HAKHN HEIOCTATKA .... (HA308UMe MUHEPALbHbIU dJIeMEHN)

27. YcBoenue atMoc(hepHOro a3ota 0aKTepusIMU HA3bIBACTCA . ... (HA308UmMe npoyecc)

28. buonornyeckoe OKUCICHUE COEIMHEHUI aMMHaKa 10 HUTPATOB ITOYBEHHBIMU
MHKPOOpPTaHU3MaMU Ha3bIBACTCS . ... (HA308Ume npoyecc)

29. Kak 0OBSICHUTh HaJMuYUE Pa3HOOOpa3HbIX aMHHOKUCIIOT U IOYTH IOJHOE OTCYTCTBHE MOHOB
NOs B macoke (KCHJIEMHOM COKE€) MHOTHX JPEBECHBIX PACTEHHH, B TOM YHCIIE TMPOU3PACTAIOIINX

Ha 1ouBe, OoraToil HUTpaTaMu?

30. Kak 00BsACHUTD Pa3HYyIO BETUUUHY JbIXaTEIbHOT0 KO3 (UIMEHTA Y TPOPACTAIOIINX CEMSH
MIIEHULIBI U IPOPACTAIOIINX CEMSIH parca?

Mamepuanwl, ucnons3yemoie 0111 RPOMENCYMOUHO20 KOHMPOTISL YCREGACMOCHU 00YHAIOWUXCS
no oucyuniune

NPUMEPHBINA NEPEYEHB BOITPOCOB K DK3AMEHY

=

®u3n0IoTHs PaCTEHNUH KaK HayKa. 3Ha4€HHE PACTEHUH Ul CYLLECTBOBAHMS KU3HU Ha 3eMJI€.

2. OOmas xapakTepUCTHKAa W OCOOCHHOCTH pACTHTEIbHBIX KiIeTOK. CTpoeHwe W (QyHKIHH

IUTACTU]] U BaKyOJIEH.

Ctpoenue u GyHKIMH KJIETOUYHOM CTEHKH. ATIOIIACT.

Ctpykrypa ¥ ¢yHKIUH Ouonornyeckux MeMOpaH. OCOOCHHOCTH MeMOpaH pacTUTEIbHON

KJIETKH.

5. OcHOBHBIE 3aKOHOMEpPHOCTH ocMoca. OcmoTHueckoe naBieHune. OCMOTHUYECKUI MeXaHH3M
MOCTYIJIEHUS BOJIBI B KJIETKY.

6. PacTturenbHas KieTKa KaKk OCMOTHYECKas cucreMa. Typrop, TypropHoe JAaBjeHHE, COCyLIas
cuna. [1nazmonus. Lutoppus.

7. OU3MKO-XMMHUYECKHE CBOMCTBA IMTOIJIA3MBI: BS3KOCTh, 3JACTUYHOCTb. POJIb OMOKOJION]IOB
nuToraa3Mel. V3MeHeHune CBOMCTB LUTOIJIA3Mbl PACTUTENBHBIX KJIETOK IpPH H3MEHEHUU
yCIIOBUH Cpefibl (BOJHOTO pEXHUMA, TEMIIEPATYPHI).

8. OcOOEHHOCTH BOJHOTO DPEXHMa y PACTEHWH pPAa3HBIX AKOJOTHMYECKHX Tpymnmn. 3akoH B.P.

3aJIeHCKOTO.

Hw
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[Tpupona u 3HAYeHHE MEMOPAHHOTO JICKTPOXUMHUYECKOTO TpagaueHTa. [lacCHBHBIN TpaHCTIOPT
MOHOB M MOJICKYJI Yyepe3 MeMOpaHsbI.

[Ipupona u 3HaueHHEe MEMOPAHHOTO AIEKTPOXUMUYECKOTO I'paJleHTa. AKTUBHBIA TPaHCIOPT
HOHOB uepe3 MeMmOpanbl. CriocoOsl Tpancmopra HoHOB H™ depe3 memOpanbl. OcOOEHHOCTH U
snauenue H*-ATdcunrassl. Bakrepuopoaoncus.

Oco0eHHOCTH MOJIEKYJIIPHOTO COCTaBa PacTUTEIbHBIX OpPraHu3MOB. BemiectBa BTOPUYHOTO
MeTabonu3ma.

XapakTepHuCcTUKa BAKHEHIINUX YIIIEBOJOB PACTUTEIbHBIX OPTraHU3MOB.

KvipHble KUCIOTHI, XKHUPbI U KUPOIMOI0OHBIE BEIIECTBA (JUMOUIBI) PACTUTEIBHBIX OPTaHU3MOB.
HyxnennoBble kucnotsl. Permkanus.

Hyxnennosbie kucnotsl. Tpanckpumius. OCOOCHHOCTH PETYJSIIMM AKCHPECCHH T€HOMa Yy
pacTeHuil.

OcCo0OeHHOCTH aMHUHOKHCIOTHOTO COCTaBa PACTCHHM. XapaKTepHCTUKA OCKOB PaCTUTEIbHBIX
opranu3moB. TpaHcusanus.

Bonubii pexum pacrenuil. @ynkuum KopHA. KopeHb Kak cnenuaaM3upOBaHHBIM OpraH
MOTJIOIIEHUS BOJIbI U MUHEPAJIbHBIX BELIECTB.

MexaHu3mbl MOCTYIJIEHUS BOJABI B KOPEHb. PaguanbHbIi TpaHCIIOPT BOJABI B KOpHE. KopHeBoe
JIABJICHUE U HUKHUN KOHLEBOU JBUTATEINb.

Heo0OxonuMocTh 1 3HaUeHHE TPAaHCIUPALMU B )KU3HEAEATEIBHOCTH pacTeHuil. JIucT kak opran
TpaHcnupanui. BepxHuil KoHIEBOH ABUrarenb. TpaHCHOPT BOMABI MO PACTEHUIO (MEXaHU3MBI
KCHJIEMHOT'O TPAHCIIOPTA).

Pabora ycteui u ee perynsanus. @akTopsbl, BIUSIONINE Ha pa00OTy YyCTHUYHOTO ammapara.
@®akTOphbl, BAUSAIOLIUE HA MTOTJIOLIEHUE BOJbl KOPHEM U HA TPAHCIUPALIUIO.

Hctopust pazButus yueHuss o Qorocunrese. MOTOCHHTE3 KaK COBOKYIMHOCTh CBETOBBIX H
TEMHOBBIX peakiuii. O0mee ypaBHeHHe poTocuHTe3a. [ 100anpHOe 3HaYeHHE (POTOCHHTE3A.
Crtpykrypa, cBoiictBa U (yHkiuu xjaopoduios. IIpeBparienue sHepruu cBeta B MOJEKYIe
xJopoduia.

CpoiictBa u (¢yHKIHH J00aBOYHBIX (DOTOCHHTETHYECKHX IUTMEHTOB (KapOTHHOUIOB,
(UKOOUIINHOB).

CeeroBas ¢aza QorocuHTe3a. Murpamus sHeprun M uekTpoHoB B OTL[ xmoporuiactos.
OcobenHocTu 0akTepruaaIbHOTO (POTOCHHTE3A.

TemnoBas aza gorocunresa. Cs-yth poTocunrtesa (1uka Kanbpuna).

Cs-niyTh HOTOCUHTE3A, €TO AANTAIMOHHOE 3HAUCHHE.

MeTab0113M 10 TUITY TOJCTSAHKOBBIX, €r0 a/IalTAllHOHHOE 3HAYCHHUE.

MeTab0113M TIIUKOJIEBOM KUCIOTHI ((POTOABIXaHKE), €TO aJaNTallHOHHOE 3HAUEHUE.

Perymsmus ¢poTocuHTe3a Ha pa3HbIX YPOBHIX OpraHU3aIUH.

BnusHue BHemHHMX QakTOpoB Ha (OTOCHMHTE3: HHTEHCHUBHOCTM M KayecTBa CBETa,
TeMneparypsl, KoHIeHTpauuu CO2, BOXHOTO peXuMa, 3JIEMEHTOB MUHEPAJIbHOTO TUTAHUS.
KnerouHoe ppIxaHMe Kak COBOKYIMHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX MPOLECCOB.
Jlokanu3amust stanoB nabixaHus B kietke. Teopuss B.M. ITlannmaguna u A.H. baxa 00
aHa’pOOHOM U a3pOOHOM dTarax JAbIXaHUsI.

['mukonu3. B3auMocBs3b AbIXaHUS U OpOKEHUSL.

[{ukn 1u- 1 TpukapO6oHOBBIX KUCIOT (LukI Kpebdca). [nokcuaaTHbIN UK, €ro 3HaYeHHe.
Heixarensnas DTL MuToXoHApUA.

['unote3bl MeMOpanHoro cuHTe3a AT®. DHepreTHuecKkuil BHIXO IbIXaHUSI.

OxucnurensHplii nenro3odocdarupiii myts (I1PII), ero 3HaueHue.

Perymnsius npixanus y pacteHuid. B3auMocBs3b 1bIxanus 1 pOTOCHHTE3A.

Bnusnue ¢dakropoB cpensl Ha apixanue: koHueHtpauuun Oz u CO2, TemmnepaTypbl, BOJAHOTO
peXHUMa, 3JIEMEHTOB MUHEPAJIbHOTO MUTAHUS, MEXaHUYECKUX MTOBPEKICHHI.

Teopuss MUHEPATIBHOTO MUTAaHUS PACTEHMM. DJIEMEHTapHBIH XUMHUYECKHH COCTaB pPacTEHHII.
Bnusinue BHEMIHUX (aKTOPOB HA MUHEPAJIbHOE NMUTAHUE.

Makpoanementsl. ®uznonorudeckas pons K, Ca, Mg, P, S, Fe.

MukposnemenTsl. @usnonorudeckas poias B, Mn, Cu, Zn.
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®dusnonornyeckas poib a3zoTa. AMMonudukanus, HuTpudukamusa. [lormomenue aszora
pacteHusMu. JleHUTpUpUKAIHS.

VYcBoenne arMochepHOro a3ora IMOYBEHHBIMH CHUMOMOTHYECKMMH M CBOOOJHOXXHMBYIIMMH
a30T(PUKCUPYIOIIMMU MUKPOOPTaHU3MaMH.

[IpeBpaiienue azora B pacTeHusX. Peyrunnszanus.

Poct pacrenmii. Poct m mudpdepenuupoBka kinerok. DOYHKIMOHMPOBAHUE ANMUKAIBHBIX
MepucTeM nodera u KOpHsL.

Pa3Butne pacteHuil. Otalbl JKM3HEHHOIO IMKJIAa pacTeHUi. KOBEHMJIBHOCTH y pacTeHUil U
YCIJIOBHS IIEPEXO0/A K 3TAILY 3pEJIOCTH U PA3MHOKEHHUS.

®u3HOI0rus IBETEHUS PACTEHUM.

DOUTOTOPMOHBI — «CTHUMYJSATOPBD» POCTa U Pa3BUTUA PACTCHUM: AyKCUHBI, ITUTOKUHUHBI,
ruO0epeIITHBI.

@OUTOTOPMOHBI — «UHTHOUTOPBD)» pOCTAa W PA3BUTUS pACTEHUH: aOCHU3WHBI, OSTHIICH.
CuHTETHYECKHUE PETYJIATOPBI POCTA U PA3BUTHSL.

Bnusiaue BHemHuX (hakTOpOB HA pocT U pa3zBuTHe. Poib ¢uroxpoma.

Perynsauus pocta u pa3BUTHS paCTEHUHN HA Pa3HbIX YPOBHSIX OpraHU3alUu.

[lepuoauueckue siBjaeHUsI B >KU3HU pacTeHud. Llupkanueie putMbl. CyTOUHBIE M CE30HHbBIE
puTMBI (OTOCHHTE3a, TpaHCHUpaluu. [loHATHE 0 TOKOE U ero MeXaHu3Max.

[TonsiTue crpecca y pacteHuil. AanTanyu U MPUCIOCOOJICHHUS K TMEPEHECEHUIO BBICOKUX U
HU3KUX Temmneparyp. Yuenne H.A. MakcumoBa o 3amiMTHBIX BemectBax u teopus M.U.
TymaHOBa 0 3aKaJIMBaHUH PACTECHUM.

[Tpu kaxoii Temnepatype (°C) ocMOTHYECKOE AaBJIEHHWE KJIETOYHOro coka Oyzaer paBHO 1,36
mlla, ecnu m3BectHo, uto B 0,25 M pactBope NaCl (i = 1,765) mnasmonu3a B KIETKE HE
Habmomaercs, a 0,35 M pactBop NaCl (i = 1,74) BbI3bIBa€T YrOJKOBBIH M1a3MOJTU3?

HaiiTu koHLEHTpalMiO pacTBOpa TIJIFOKO3bl, M30TOHUYECKOTO [UIsl JAHHOW KJIETKH, €CIH
U3BECTHO, yTO npu Temneparype 21°C ocMoTHUECKOE JaBJIEHUE KIETOUYHOIO COKa paBHO 8,23
aTM.

Haiitn ocmoTtHueckoe naBieHue KieTouHoro coka npu 22°C, ecnu uzBectHo, uto 0,3 u 0,4 M
pacTBOpBI caxapo3bl HE BBI3BIBAIOT IIa3Moyin3a kietk, a B 0,5 M pactBope Habmiomaercs
YTOJIKOBBIN TUIA3MOJIN3.

Berurciuts  ocmotudeckoe gasiaenne 0,2 M pactBopa KCI mpu 7°C  (M30TOHHYECKHIA
K03 PUITMEHT JTaHHOTO pacTBOpa paBeH 1,8).

JIucTes amoaen ¢ OHOTO PacTeHUs IIOMECTUIIM B PaCTBOPBI TJIIOKO3bI IIpU Temneparype 26°C.
B pactBopax xonnentparnueit 0,1 M, 0,2 M u 0,3 M mazmosnnsa B KJieTKax He HaOII01a10Ch, B
0,5 M pactBope mpoMCXOAWI BOTHYTHIM Iutasmonu3, a B 0,4 M pacTBope — YTrOJKOBBIIA.
Onpenenute 0CMOTUYECKOE JaBICHHUE KIETOYHOTO COKa.

Beruncnute ocmotuyeckoe nasieHue 0,6 M pacrtBopa NaCl mpu 11°C. M3oToHnmueckuit
Kod(puImeHT JaHHOTO pacTBOpa paseH 1,8.

Pactenue nepecaxxeHo B mouBy. OcMOTHUECKOE JaBiieHUE nMouBeHHOro pactsopa 0,2 MIla. B
MOMEHT IOCaJIKH OCMOTHYECKOE JaBJIEHHE KOPHEBBIX BOJIOCKOB paBHsuioch 0,9 MlIla, a
Typropaoe aasienue — 0,8 MIla. CmokeT u 3TO pacTeHuE )KUTh Ha TaHHOW 1o4Be?

[ToGer, B3BeLIEHHBIN cpa3y mocie cpe3anus, umen maccy 10,26 1, a yepe3 3 mun. — 10,17 T.
Tnomaps TucTheB nMobera papHa 240 cm?. OnpeaennTe HHTEHCHBHOCTh TPAHCIHPAIIH.
CKoJIBKO BOJBI MCHApPUT PAaCTEHHE 3a 5 MHUH, €CIIM MHTEHCHUBHOCTH TpaHcnupamuu ero 120
r/M?-4, a iommas JucTbeB 240 cm??

JlepeBo ¢ TIONIAKIO0 TUCTOBOH MoBepxHOCTH 12 M? Memapwiio 3a 2 4 3 kr Bogsl. UeMy paBHa
WHTEHCUBHOCTb TPAHCIIUpAUn?

KopHu 0auHAKOBBIX MPOPOCTKOB MOTPYKEHBI B COCYIIbI C pacTBOpamMH O€3BPEIHBIX COJEH.
Ocmotuueckoe masinenue pactBopoB 0,1; 0,3; 0,5 u 0,7 MIla. Kak Oyzmer mpoucxoauth
BCAaChIBaHME BOJbl KOPHSIMH, €CIM OCMOTHYECKOE JaBJIEHHWE KJIETOYHOI'O COKa KOPHEBBIX
BOJIOCKOB 3THUX pacTeHuil coctasiser 0,5 MIla?

Iob6er ¢ maomanpio nucthes 1,2 qv? 3a 4 vun ucmapun 0,06 T BoasL. [Ipy 3THX e yCIOBHAX
co cBOGOMHOH BOAHON ToBepxHOCTH miomaabio 20 cm? 3a 30 muH ucmapunoch 0,15 T.
Onpenenute OTHOCUTENBHYIO TPAHCIUPALIUIO.
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Kak onpITHBIM ITyTeM HIPOJIEMOHCTPUPOBATh, YTO PACTEHHE HA CBETY BBIACIISET KUCIOPO?

Kak Mo>xHO 00HApy>KUTHh 00pa3oBaHUE Kpaxmala B JUCThAX Ha CBETY?

Kak ONBITHBIM NyTeM ONpEeNeNuTh IbIXaTENbHBIN KOI(POHUINEHT, HUCIONb3Yys IPOPOCIINE
CEMEHa pa3HbIX pacTeHU?

Kaxk onpeaenuts TemMrepaTypHbIii HOPOT KOATYJISIUH UTOIIa3MbI?

Kak onpenenuth akTHBHYIO ()OpMY amMHIIa3bl B ceMeHaxX?
[IponemMoHCTpUpYHTE AaKTHMBHOCTh KaTala3bl B PAcTCHHSX,
IPEeJIOKEHHOE TPETOaBaTENIEM.

OmnpenenuTe OCMOTHYECKOE JIABICHHE C
HpeAI0KEHHBIX PENOAaBaTEIEeM.

Kak ombITHBIM IyTeM J10Ka3aTh, YTO B MOJIOJIBIX KJIETKAX IUTOIJIa3Ma Oojiee Bs3Kas?
[IponemMoHCTpUpY#iTE SBICHHWE KOJIIMAYKOBOIO IIIa3MOJIM3a C TIOMOINBIO 00OpYyJOBaHMUS,
NPEIOKEHHOTO TPENoJaBaTeIeM.

Kaxk onpeaenuTs HHTEHCUBHOCTD TPAHCHIUPAIHMH JHUCTHEB BECOBBIM METOJIOM?

Kak onpenenuTbs OTHOCUTENBHYIO TPAHCIHPALHIO?

Kak nponemMoHcTpupOBaTh nprcachBaromiee AeHCTBIE TPAHCITUPAIINN?

Onwumure mpocTelmuii cnocod Xpomarorpaduyeckoro pas3/ieieHus: MUTMEHTOB (OTOCHHTE3a
Ha GUIBTPOBAIILHOM Oymare.

UCIOJNIb3Ysl 000pyI0BaHUE,

MOMOINbI0  O00OpyAOBaHUS UM  OOBEKTOB,

B xonre HU3YUCHUSA NUCHUIIIMHBI IIOABOIATCA UTOI'A pa6OTBI CTYACHTOB Ha JICKIUOHHBIX U

NPAaKTUYECKHUX 3aHATUAX IyTEM CYMMHUPOBaHHS 3apab0TaHHBIX 0AJIJIOB B TEUCHHE CEMECTPA.

KpnTeplm OlleHUBAHMA 3HAHMII oﬁyqamnmxca o JTMCHMIIJIMHE

Dopmuposanue 6anIbLHO-PEUMUH2080U OYeHKU PabOmbl 00Y4AIOUUXCSL

ITocerenne Pabora Ha
ITocemenue
N 71a00PaTOPHBIX | J1A0OPATOPHBIX DK3aMeH
JIEKIANA .
3aHATUN 3aHATUAX
Pasz0annoBka no 12x1=12 20x1=20
§ 272 banna 96 0aoB
3 BUJAaM paboT OaoB 0amioB
=
3 CymmapHBIit 12 Gammor 20 6amtoB 304 6amna 400 6amtoB
© | MaKCUMAJILHBIA 0ajut max max max max

Kpumepuu oyenusanus pabomwl obyuarowezocs no umozam 6 cemecmpa

Ouenka baausl (4 3E)
«OTITUIHOY 361-400
«XOpOILO» 281-360

«yIOBJIETBOPUTEIHHOY 201-280
«HEYJIOBJICTBOPUTEIIHHOY 200 u meHee

6. MeToauyeckue yKa3aHus JAJisl 00y4al0IIUXCsl 0 OCBOEHUIO THCIIHILIHHbBI
JleximonHble W TAOOpATOpHBIE 3aHIATHS MO (U3UOJIOTHU PACTEHHUH JOJKHBI MOMYUHSATHCS

MOCJIeI0BATEIbHOMY CHCTEMHOMY TOJX0y. V3yueHne marepualia HampapieHO HAa (OPMUPOBAHUE
B CO3HaHWHM CTYICHTOB YCTOWYUBBIX MEXKIPEAMETHBIX CBS3€H C JPYTMMH JUCIHUILTHHAMU
060TaHNYEeCKOro (B YaCTHOCTH) U OMOJIOrHYEcKOro (Booo1ie) npoduiiei: MoJIeKyIsIpHOI Onooruei,
Onoxumuen, OMoPU3UKOI, IIUTONOTHEN, TEHETUKON, MUKPOOHOJIOTHEH, aHATOMHEH 1 MOpQoTIoTueit
pacTeHui, GUTOIIEHOJIOTHEH, (PUTOMATONOTHEH, DKOJIOTHEH, pACTEHHEBOICTBOM U JIP.

B uznoxenun TCOPCTUUCCKOro Marcpualia HanOoJee 3(1)(1)CKTI/IBCH HpO6J’ICMHBII>i noaxod,

aKTI/IBI/IpyIOHII/Iﬁ IMO3HABATCIbHYIO ACATCIBHOCTE CTYACHTOB. Tpe6yeTcsf MPUMEHCHUC HArJIsAJHOIO
U ICMOHCTPAIMOHHOI'O MaTCpurajia (T8.6J'II/II_I, BUACOCHOXKCTOB, npe3eHTau1/H”4, MOHCHCﬁ u T.H.).



JleaTenbHOCTh MpEnoaBarTeNs MpU MPOBEACHUU JIaOOPATOPHBIX 3aHATHI HampaBiieHa Ha
COBEpUICHCTBOBAHUE Yy CTYIEHTOB WHJMBUIYaJbHBIX HABBIKOB PpELICHUS TEOPETHUECKUX U
NPUKJIAJHBIX 3a/1a4, BEIpaOOTKY HaBBIKOB MHTEJIEKTyalbHOH paboThI.

Ha naGopaTopHbIX 3aHATHSX O00s3aTE€JIC€H KOHTPOJIb CO CTOPOHBI TpErnoAaBaTeNs 3a
COOJIIOJIEHNEM TEXHUKHU 0€30IMaCHOCTH CTYIEHTaMHU.

B Hagane maGopaTopHOro 3aHATHA MPENOAABATENb ONpPEACNSeT Ielb, (OPMYIHUPYET
OCHOBHBIC BOIIPOCHI U IPOOJEMBI IO H3y4aeMOW TeMe, 3HAKOMHUT CTYJCHTOB C METOAMKOH M
npaBwiaMud  paboTel. [l  BEIMOMHEHHWS J1abopaTOpHOM paboThl IerecoobpazHo  pa3OuTh
CTYAECHYECKYIO I'PYIIy Ha 3BeHbs (10 2 Yell.) UM MUKpOrpymIbl. B KoHIe 1a60paTOpHOro 3aHATUS
HOJBOJIATCS] UTOTH, (POPMYIUPYIOTCS BEIBO/IbI, PEIIEHUS, IPOBOAATCS YIPAXKHEHUS Ha 3aKPEIUICHUE
3Hanui u T.11. [IpenogaBarens orieHUBaeT paboTy, OTBETHI M BBHICTYIUICHHS CTYJCHTOB Ha 3aHSATHH.

3abaroBpeMeHHO IpenojaBareib JOJDKEH AaTh 3a/laHie CTYAEHTaM AJIsl CaMOCTOATENbHOM
MOJATOTOBKHU IO TEME CJIEAYIOUIETO JTa00PaTOPHOTO 3aHATHSI.

JUId opraHu3alMy TEKYLIEro KOHTPOJISA 3HAHWM PEKOMEHIYETCSl MCIIOJIb30BAHME TECTOBBIX
3amanuii. TecTtoBele 3amaHust 1O Kypcy «®Du3MOIIOTHS pacTeHHiD» pa3padoTaHbl € Y4eTOM
BO3MOXHOCTH JUCTAHIIMOHHON paboThl, BKIHOYAIOT 4 TpaAULUOHHBIE (DOPMBI: 3aKpBITBIA TECT,
OTKPBITBIN TECT, TECT HA YCTAHOBJICHUE MPaBUJILHON MOCJIEI0BATEIILHOCTH, TECT Ha YCTAaHOBJIEHUE
COOTBETCTBUS MEXy ITPOLIECCAMU, TApAMETPAMU WM SBJICHUSMHU.

3HayMTeNbHas 107 yuyeOHOM paboThl 10 AucHUIIMHE «DU3H0I0rUs pacTeHU» OTBOAUTCS
Ha CaMOCTOSITEeIIbHOE H3ydeHne cryieHTaMu. CTyIeHT NP COACHCTBHUH MPETIOIaBaTeNs OBJIAICBACT
HaBBIKAMHU CaMOCTOSITENIbHOW paboThl ¢ yueOHOM M HAay4yHO-UCCIIEOBATENIbCKOM nuTeparypoil. Ha
JEeKIHSIX CTYASHT IOJy4aeT OCHOBOMOJAraloluid Marepuajl B paMKax 0a30BOH IMPOrpaMMbl
U3y4yaeMON JUCHMIUIMHBIL, HO PsJ BOMNPOCOB 10 YCMOTPEHHUIO IpernojaBarens Tpedyer
CaMOCTOSITEIIbHOTO N3YYEHUSI.

B xoze nzyuenus kypca «PuU3n0I0TUs paCTEHUID CTYAEHT:

1. Benet TepMUHOJIOTHYECKUN CIIOBApPh MO KAKIOMY U3 Pa3/IeiioB.
2. Bezer terpaap mo J1abOpaTOpHOMY IMPAKTUKYMY, TJ€ OTpakaeT XOJl KaKJOro MPaKTUYECKOIOo
3aHSATHS C YKa3aHUEM PE3Yy/IbTaTOB ONBITOB (B BUJIE PUCYHKOB, paCU€TOB, CXEM, TaOJIHII, BHIBOJIOB).

VYcTHble A0KNaabl (MUHU-BBICTYIUICHUS) ETAlOTCS MO KaXKIOH TeMe C LEeNbl0 MPOBEPKH
TEOPETUYECKUX 3HAHUWA OO0YdYarolerocs, €ro CHoCOOHOCTH CaMOCTOSITEJIbHO NMpPHOOpEeTaTh HOBBIE
3HaHMsA, paboTaTh ¢ MH(HOPMALMOHHBIMU PECYPCAMU U U3BIIEKATh HY>KHYIO MH(OPMALHIO.

Jlokmampl  3aciylIMBarOTCs B Havaje J1a0OpaTOpPHOTO  3aHSTHS  IOCIE  W3Yy4YCHUS
COOTBETCTBYIOIIEH TeMbl. [IpomomKUTENbHOCTh JOKIaZa HE JIOJDKHA MpEBbILATh 5 MUHYT. Temy
JIOKJIaJIa CTYJICHT BBIOMPAET TIO JKEJIAHUIO M3 TIPETIOKEHHOTO CITHCKA.

ITpu monroroBke OKJIaga CTYAEHT AOJDKEH M3YYUTh TEOPETHYECKUM MaTepuall, MCHONb3ys
OCHOBHYIO U JIONIOJHUTEIBHYIO JTUTEPATypy, COCTABUTH TUIaH JOKJIaaa (IEpeYeHb pacCMaTPUBACMBbIX
UM BOIPOCOB, OTPAXKAIOUIMX CTPYKTYpy U IOCIEAOBATEIbHOCTh MaTepuana), HOATOTOBUTH
npe3erTarmio. [Ian qokaaga HeoOX0AMMO MPEIBAPUTENHFHO COTIIACOBATH C MPETOIaBaTeIeM.
BeicTymniieHne J0DKHO CTPOUTHCS CBOOOJIHO, yOenuTenbHO M aprymeHTHpoBaHo. IIpemopaBarens
CIIE/TUT, YTOOBI BBICTYIUICHHE HE CBOJIMIIOCH K MTPOCTOMY BOCIPOM3BEICHHIO TEKCTA, HE JIOITYCKAeTCs
IPOCTOE YTEHUE COCTABJICHHOTO KOHCIIEKTA JIOKIaja. BrIcTynatomuii Takxke J0JKeH ObITh TOTOBBIM K
BOIIpoCaM ayaJuTOpHUHU U JUCKYCCHU.

Bonpocs! 1u1st caMOCTOSATENBHOIO N3YUYEHHUS CTyIeHTaMU YKa3aHbl B 1.4 [IporpamMmel.
ILi1aHbl J1aOOPATOPHBIX 3AHATHHI

Ha naGopaTopHbIX 3aHATHUSIX CTYACHT JOJKEH CTPOro CJelI0BaTh MHCTPYKIMAM U MOPSAKY,
KOTOpBIE OMpeneNsieT mpenoaaBarenb. Llenb kaxmoit paboTel eMko chopmymnrpoBaHa B Ha3BaHUU
nabopaTopHOM paboThl. X0 1a00paTOPHOTO 3aHATHS TOIPOOHO MU3JI0XKEH B MpakTuKyMax. Ocoboe
BHUMaHUE HYKHO YIesATh TpeOOBaHUSM TEXHHMKH Oe3omacHocTH. Ha maboparopHoM 3aHSITUU
KOKJBI CTYIEHT WMEET BO3MOXXHOCTH NPOBEPUTH TIyOMHY YCBOEHHs Y4YeOHOro MaTrepuaa,
MOKAa3aTh 3HAHWE TOHSATHI, TEPMUHOB, 3aKOHOB, METOAOB (u3nonoruu pacrenuit. OdopmieHue



nabopaTOpHON pabOTHI C OMHUCAHUEM TEPEYHs MaTepuajioB U OOOPYIOBaHHUsA, XOJa pabdOTHI, €€
PE3YyJIbTAaTOB U BHIBOJOB MPOU3BOAUTCA KAXKIbIM CTYICHTOM B CHCHH&HBHOﬁ TCTpaau.

Jlabopamopnas paboma Ne 1. [lonydeHrue UCKyCCTBEHHOU KieTouku Tpayoe.

Jlabopamopnas paboma Ne 2. SIBieHusI i1a3Molin3a 1 IeTIa3MOJIn3a.

Jlabopamopnas paboma Ne 3. VI3MeHeHnEe TPOHULIAEMOCTH IIUTOIIA3MBI JIJIsI BEIIECTB KJIETOYHOTO
COKa MPHU MOBPEKICHUU.

Jlabopamopnas paboma Ne 4. SIBnenue Typropa.

Jlabopamopnas paboma Ne 5. Hakorienue kpacutens (HEHTpPaJIbBHOTO KPAacHOTO) B BaKyoOJIsAX U
INPWKHU3HEHHOE OKpAIIMBAaHKUE KJIETOK JIUEPMHUCA YELTYH JyKa.

Jlabopamopnas paboma Ne 6. BiusHue WOHOB Kallusg W KaJbLMS HAa BS3KOCTh IMTOTLIA3MBI
(KOJIITaYKOBBIN TJIA3MOJIU3).

Jlabopamopnas paboma Ne 7. @opma IUIa3MoiHM3a B PaCTyIIUX M 3aKOHYHMBIIUX POCT KIETKaX
3710/€eH.

Jlabopamopnas paboma Ne 8. OnpeneneHue OCMOTHYECKOTO JABICHHUS KJIETOYHOTO COKa
MIa3MOJIUTHYECKUM MeTo1oM (110 [e-Dpusy).

Jlabopamopnass paboma Ne 9. OrnpeneneHue OCMOTHYECKOTO JaBJIEHUS KJIETOYHOTO COKa
pedpakTOMETPUUECKUM METOIOM.

Jlabopamopnas paboma Ne 1(). KadyecTBeHHBIE METOIBI ONIPEACTICHHUS TPAHCIIHPALIHH.
Jlabopamopnas paboma Ne 11. HabmoneHus 3a ABHKEHUSMHU YCTHUIL TTOJI MUKPOCKOIIOM.
Jlabopamopnas paboma Ne 12. OnpeneneHne HHTEHCUBHOCTH TPAHCIHUPAIMA BECOBBIM METOJIOM
(10 YMEHBIIIEHUIO MacChl CPE3aHHBIX JICTHEB).

Jlabopamopnas paboma Ne 13. IlpucaceiBaroliee IeiHCTBUE JTUCTHEB.

Jlabopamopnasa paboma Ne [4. llonyuyeHue CUPTOBOM BBITSKKUA MUTMEHTOB Jucrta. [lomydeHue
BBITSDKKH KapOTHHA.

Jlabopamopnas paboma Ne 15. Paznenenve nurMeHToB nucta merogoM Kpayca.

Jlabopamopnas paboma Ne 16. Pa3neneHne NMUTMEHTOB JIMCTAa METOJOM XpPOMAaTOTrpadUvecKoil
azIcopOITuu.

Jlabopamopnas paboma Ne 17. XuMu4ecknue CBONCTBA MUTMEHTOB.

Jlabopamopnas paboma Ne [18. Onruyeckue CBOMCTBA HUTMEHTOB (XJIOPOQWIIOB U
KapOTHHOHJIOB).

Jlabopamopnas paboma Ne 19. O6HapyxeHue npouecca GoTocHHTE3A.

Jlabopamopnas paboma Ne 2(). OOHapyKeHHE aMIIIa3bl B MPOPACTAIOIINX CEMEHAX.
Jlabopamopnas paboma Ne 2]. OnpeneneHue IbIXaTeIbHOTO KOA(PQHUIMEHTa MPOPaCTAOIINX
CEeMSIH.

Jlabopamopnas paboma Ne 22. OnpeneneHre akTHBHOCTH KaTajias3bl B pACTCHUSX.

Jlabopamopnas paboma Ne 23. MUKpOXUMHUUYECKHUIN aHAIIU3 30JT6I.

Jlabopamopnas paboma Ne 24. O6HapyKeHUE HUTPATOB B Pa3IMYHbIX YacTIX PACTEHUH.
Jlabopamopnasa paboma Ne 25. 3amiuTHOE A€WCTBUE CaXapo3bl IPU HU3KUX TEMIEpaTypax.
Jlabopamopnas paboma Ne 26. Onpenenenre TeMnepaTypHOTo Mopora KoaryJssiui [UTOILIa3Mbl.

7. IlepeyeHb OCHOBHOI M JONOJIHUTEIbHON yueOHO# auTepaTypsnl, UHTEepHET-pecypcoB,
HEO0X0AMMOM 1JI 0CBOEHM Sl JUCUMIIJIMHBI.

OcHoBHas1 JiuTEeparypa
1. Kynukoga, E. I'. ®usnonorus pacrenuit : yuedHoe nocobue / E. I'. Kynukosa, 1O0. B. Kopsirus,
H. B. Kopsruna. — Ilen3a : TIT'AY, 2018. — 192 c¢. — Tekcr : anektponHsiii // Jlanb
aNeKTpOHHO-OnbIHoTeynas cucrema. — URL: https://e.lanbook.com/book/131063
2. Cxynuenko, B. b. ®usnonorus pacrenuit : yuebHoe mocobue / B. b. Ckymuenko, O. H.
MaunsieBa, M. A. Uyounckuit. — Cankr-IlerepOypr :CIIOIJITY, 2017. — 104 ¢. — ISBN 978-5-
9239-0999-9. — Tekcr : amekTpoHHBIN // JlaHb : 3nMeKTpoHHO-OMOIMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/102993
3. ®uzuonorus U OMOXKUMUS pacTeHul : yuebHoe nocobue / cocraBurenu C. A. I'yxBuH [u 1p.]. —
[Tepcuanosckuii : Jlonckoit 'AY, 2019. — 172 c¢. — TekcT : aneKTpoHHBI // JlaHb : 2JIeKTpOHHO-



oubnmmoreunas cucrema. — URL: https://e.lanbook.com/book/133430

JlonotHUTEILHAS JTUTEPaTypa
1. Kapaces, B.H. ®usnonorus pacrenmii: skcnepuMeHTabHbIe uccienoBanus / B.H. Kapaces,
M.A. Kapacesa ; IIoBoKCKHiT rOCYIapCTBEHHBII TEXHONOTHUECKUH yHIBEpCUTeT. — Momkap-Ona
: IloBOKCKHMI rOCYyIapCTBEHHBIA TeXHOJOrM4Yeckuii yHusepeuret, 2018. — 312 c. : wi. — Pexxum
nocryma: o noanucke. — URL: https://biblioclub.ru/index.php?page=book&id=494310
2. Aatunkuna, JI. A. [Ipaktukym mo pu3noiI0ruu 1 OHOXUMHH CEJIbCKOXO3SIMCTBEHHBIX PACTEHUH :
yueOHoe mocobue / JI. A. Artunkuna, B. U. Jlesun. — Ps3ans : PTATY, 2020. — 164 ¢. — ISBN
978-5-98660-363-6. — Tekct : 25eKTpoHHBIN // JIaHb : 3JIEKTPOHHO-OMOIMOTEYHAS CHUCTEMa. —
URL.: https://e.lanbook.com/book/164663
3. Kopsirun, 0. B. ®usnonorus pacrenuii : yauedHoe nmocobdue / 10. B. Kopsarun, E. I'. Kynukosa,
H. B. Kopsruna. — Ilensa : [IT'AY, 2019. — 308 c¢. — Tekcr : anexktpoHHbld // JlaHb :
3JIEKTPOHHO-OnOmoreunas cucrema. — URL: https://e.lanbook.com/book/131084
4. Cytarun, B. II. ®usuonorus pacrenmii : ydebnoe mocodbue / B. II. Cyrsarun. — Tseps :
Teepckas 'CXA, 2018. — 337 c. — Tekcr : 3nekTpoHHBIHA // JIaHb : 3MIeKTPOHHO-OMOIHOTEYHAS
cucrema. — URL.: https://e.lanbook.com/book/134222

Humepnem-pecypcut

- «®Duzuonorus pacrenuit»y. XKypuan Poccuiickoil akamemuu Hayk. / [DIeKTpOHHBIH pecypc].
Pexxwum noctyna: http://www.rusplant.ru

- «bromnerenr OOmecTBa ¢usnonoros pacteHuit Poccumy». Ilepuoanueckoe mHGOpMAMOHHOE
uznanue ODP. / [DnekTponnslit pecypce]. Pexxum noctyna: http://ofr.su/bulletin



http://www.rusplant.ru/
http://ofr.su/bulletin

JIucT cornacoBaHus paboyeil nporpaMMbl
yue6HOM AUCLMILIMHEI (PAKTHKH)

Hanpasienne noarorosku: 44.03.05 Ilefarorudeckoe o6pasoBanue
Mpodnas: buonorus. Xumus

PaGouasi nporpamma ®u3HOJI0rHA PaCTEHHUMH

CoctaBurteab: 1.C. Kounses — YinbsiHoBck: Yl TIY, 2024..

IlporpaMma coCTaBl€Ha C Y4eToM ()eepalbHOTO TOCYJapCTBEHHOIO
06pa3oBaTeNBHOrO  CTaHAApTa BhICIIEro 00pa3oBaHWs MO  HAlPaBJIEHHIO
monrotoBku  44.03.05  Ilemaroruyeckoe  o6pa3oBaHHE,  YTBEPKAEHHOIO
MunucTepcTBOM o6pa3oBaHuss M Hayku Poccuiickoi ®enepauud, U B
COOTBETCTBHUU C Y4eOHBIM IIJIAHOM.

CocraButenu (42~ W.C. Kouses
(nodnucs)

Pa6odasi mporpamMa y4eGHOM AUCUMILUIMHEI (IPaKTHKK) ofnobpeHa Ha 3acelaHuu
Kadenpsl GHONOTUY U XUMUH __ % peee2ep 2024 1., mpotokon Ne /0

3aBenyromuii kadenpoi
%\ H.A. JlenrecoBa £ e 202v

O a noo, dama

I ko

PaGouass mporpamMma y4eOHOM JuWCHMIUIMHBI (IIPaKTHKM) COIJIaCOBaHa C
OHUOIUOTEKOM

CoTpyAHUK OHONHOTEKH
j%/ 2 <O Mapcakosa /3 el p 2.

' nuuras noonuce pacuugposka noonucu oama

IMporpaMMa paccMOTpeHa M ofoOpeHa Ha 3acellaHW¥ Y4YEHOro COBeTa

ecTecTBeHHO-Teorpadpueckoro ¢pakynprera _\% saa. 2024 r., mpoTokos _ 4

IMpexcenarens y4eHOro coBeTa eCTeCTBEHHO-Teorpadudeckoro daxynsrera
__JI.A. ®ponos 99.0M.2uU2,

U[ JUYHAs NOONUCH pacwugpoexa noonucu oama
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