Mporpamma omcuunnmHel "®uamonorus pacteHuid”; 022000.62 Skonorna 1 NPMPoOLONoNb30BaHNe; 3aBeayowmnii kKadeapoin, O.H. (BOLEHT)

Tumocpeesa O.A.

MWHUCTEPCTBO OEPA30OBAHWSA 1 HAYK POCCUNCKOW dEOEPALN
denepanbHoe rocyaapcTBEHHOe aBTOHOMHOE yYpeXaeHune
BbICLIEr0 NPOJECCMOHaNbHOro 06pa3oBaHus

"KasaHckuin (Mpusonxckuin) doenepanbHblin yHuBepcutet"
WHCTUTYT 3K0onormm 1 npupoaonob30BaHns

ﬂ _3_?_. BEP bﬂﬁma \
n HPE‘WF‘E‘JP H | I - =
I'iﬂ u{ipamaarﬁ ILHUrH nearensiocTH KPY

ﬂpﬁd‘: MunSapimgs P.I, f’
P

noannucaHo 3/1eKTPOHHO- Lqu)pOBOM noanncero

I'Iporpamma ANCLUUMNINHDbI
duanonornsa pacrennm 62.B.4

Hanpasnenune nogrotosku: 022000.62 - Skonorns n Npupoaononb3oBaHne
Mpodonnb nogroToeku: [prknanHas sKkonorus

KBanndomkauus BbinyckHuka: 6akanasp

dopma 0by4eHns: 04HOE

SA3bIk 06y4eHNs: PyCCKuiA

ABTtop(bl):

Tumodpeesa O.A.

PeueH3eHT(bl):

baraesa T.B.

COI'MACOBAHO:

3asenyowmin(as) kagpenpoin: Tumodpeesa O. A.

MpoTtokon 3acenanuns kadpenpbl No or" " 201_r
YyebHo-meToamnyeckas kommucens VMIHctutyta 9KONorUM 1 NPYPOAOMONbL30BAHNS:
Mpotokon 3acenaHus YMK No or" 201 _r

PeructpaunorHbin No 227215
KasaHb
2014

5AE
PernctpaunoHHbii Homep 227215 il VH H

Al 1

KTPOHHB H

=0

B

EPCPITET

TAHECAAR CHTTEMA Ky



Mporpamma gucumnnuHbl "®usmonorus pacteHnii"; 022000.62 Skonorns n NpMpoaononbL30BaHNE; 3aBeyoWwmnin Kagoeapoi, A.H. (QOLEHT)
Tumocpeesa O.A.

ConepxaHue
1. Llenn ocBOeHUS oucCUMnInHbI
2. MecTo ancumnnvHbl B CTPYKTYpe OCHOBHOM 06pa3oBaTeNibHOM Nporpammbl
3. KomneTteHumm obyyatouerocs, (oopMmnpyeMble B pe3dynbTate 0CBOEHUS AMCLMMANHBI /MOaYNS
4. CTpyKkTypa 1 cogepxaHve oUCLMnAnHbI/ Moayns
5. Obpa3zoBaTtenbHble TEXHONOMMK, BKNIOYAS UHTEPAKTUBHBIE (OOPMbI 00y4eEHNS

6. OLeHOoYHble cpeacTBa Ons TEKYWEero KOHTPONS YCrNeBaeMoCT, MPOMEXYTOYHOW aTTecTauun no

MTOraM OCBOEHUS ANCUMMINHBI 1 y4eBHO-MeToanYeckoe obecrneyeHne caMocToATENbHOM PadoThl
CTYyLLEHTOB

7. Nlutepatypa
8. HTepHeT-pecypchbl

9. MatepuranbHo-TexHN4Yeckoe obecneyeHne AUCUMNINHBI/MOAYNS COrNacHO YTBEPXAEHHOMY
y4yebHOMy nnaHy

PerunctpaumnoHHbin Homep 227215 5AE
CtpaHnua 2 ns 19. iis yHlf[

A 5 (1,

KETPOHHBH
B_EPCHTET

SHHO AHATVTAHES AR CHCTEMA Kby



Mporpamma gucumnnuHbl "®usmonorus pacteHnii"; 022000.62 Skonorns n NpMpoaononbL30BaHNE; 3aBeyoWwmnin Kagoeapoi, A.H. (QOLEHT)
Tumocpeesa O.A.

Mporpammy ancumnavHbl paspaboTan(a)(n) 3asenyowmin kadenpoi, A.H. (aoueHT) Tumogeesa O.A.
Kadpenpa 6oTaHukm 1 omM3nonornm pacteHuin otaeneHune bronorum n GuotexHonorum
Olga.Timofeeva@kpfu.ru

1. Uenn ocBOEHNS AUCLUMINHBI

3ak/oYatoTcs B TOM, 4T0Obl AaTh CTyAeHTaM COBPEMEHHble NpeacTasneHnst 06 OCHOBHbIX
PU3MONOrMYECKMX NPOoLIeCCax 3eMeHOro PacTeHns, MexaHnamMax nx perynsiuum n 3aKkOHOMEpPHOCTSIX
B3aMMOENCTBMS paCTEeHMWI C YCNOBUSIMM OKpyXatowei cpenbl. [MporpamMma BktoyaeT cnenytowme
pasgenbl: PU3NoNorus PacTUTENbHOM KNeTkn, POTOCUHTES, AblXxaHue, BOAHbIN 0OMeH, MHepanbHoe
nuTaHne, PocT, pa3BUTUE U OUTOrOPMOHBI. PaccmaTpuBatoTcst BONPOChHI TEOPETUHECKOro 1
NPaKTUYECKOro NPUIOXEHUs (oyHOAMEHTaNbHbIX (OU3MONOrMYECKMX 3HAHMIA O XMN3HM PaCTEHUIA Kak
ON1S1 PACKPbITUSI HOBbIX 3aKOHOMEPHOCTE CYLEeCTBOBAHMUS XMBbIX OPraHU3MOB, Tak 1 AN PelleHns
akTyanbHbIX NPO6NeM pacTeHMeBoaACTBa, CeNnekunn, UToBMOTEXHONOMU, 3aLUMTEI PACTUTENIbHOIO
Mupa, coxpaHeHusi BropasHoobpasmnsi Ha 3emne 1 NoaaepXxaHust CTabunbHOr0 COCTOSIHMS
6rocdepbi.

2. MecTo AMcUMNANHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpamMmmbl BbICLLETO
npocpeccuoHanbHOro obpasosaHus

JaHHas yyebHas oncumnnnHa BkodeHa B pasgen " 52.B.4 ObwenpodeccnoHanbHbIA" OCHOBHOM
obpaszoBartenbHoi nporpammel 022000.62 Dkonorms n NPUPOAONONb30BaHNE U OTHOCUTCS K
BapmaTtusHol Yyactn. OcsanBaeTtcs Ha 1 Kypce, 2 ceMecTp.

Linkn B.2. B.4, BapnaTtusHas 4actb. [lepen nsy4eHnem Kypca CTyaeHT LONXEH OCBOUTb cneayowme
AMcuMnAnHbL: Xnumns (oblwas, HeopraHuyeckas, opraHudeckas), buonorus (6otaHmka, akonorus).
ducumnnuHa ocesamBaeTcs Ha 1-0M Kypce (2 ceMecTp).

3. KomneteHuuu obyyaroLlerocs, hopMmpyemble B pe3ynbTate 0CBOEHUS AUCLUMIUHDI
/mopynsi

B pesynbrate 0CBOEHNS AMCUMMIMHBI (OOPMMUPYIOTCS Cneayowme KOMNeTEHUUN:

Pacwucposka
LLincpp komnereHumu npuobpeTaemMon KOMMNeTeHL MU
OK-1 BNafeTb KynbTypol MbIWEHNS, CNOCOOHOCTLIO K 0606WeHuIo,
(0blWeKyNbTypHbIE aHanunay, BOCNpuATUIO MHCDopMaLIMK, MOCTAHOBKE LIEeNN 1
KOMMeTEeHLMN) BbIOOpY NyTein ee 4OCTUXEHUS
OK-2
(OBLISKYNIbTYpHbIE yxfgbgomrﬂaigmsﬁpgo,;irymeHTmpOBaHHo N SICHO CTPOUTb
KOMMeTeHuunn) ycTHy ylop
OK-3 MOHMMaTb CouManbHyl0 3HA4YUMOCTb CBOEi Byayuiei
(0blWeKyNbTypHbIE npodpoeccumn, obnanatb BbICOKOW MOTUBALMEN K BbINONHEHWIO
KOMMeTeHLMN) NPOdECCMOHANBHOW OEeATeNbHOCTY
obnapatb 6a30BbIMM 3HAHMAMM OyHOAMEHTANbHbIX Pa3aenoB
PU3NKK, Xumnn 1 bronornm B o6beme, He0H6X0AMMOM Afis
OCBOEHUNS PUBNYECKUX, XUMUYECKMX N BMONOrMYEeCcKmx OCHOB B
MK-2 3KOM0OrMM 1 NPUPOLONONb30BaHNN; BNaaeTb METOAAMU
(npodbeccuoHanbHble XMMMYECKOro aHanmaa, a Takxe metogamu otbopa v aHanusa
KOMMEeTEHLMN) reonorn4yecknx n 6ronormyeckmx Npob; MeTb HaBbIKK

noeHTduKauum n onucaHns buonornyeckoro pasHoobpasus,
€ro OLEeHKN COBPEMEHHBLIMM METOAAMMN KONMYECTBEHHOM
06paboTkn nHgopmaLmm

B pe3ynbTarte 0OCBOEHNA ONCUNMIINHDBI CTYOEHT!
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1. DONXEH 3HaThb:

MEXaHN3Mbl PEryNALMM U MHTErpaLmm OCHOBHbIX XU3HEHHbIX (OYHKLIMA PacTEHNA HA Pa3HbIX
YPOBHSIX MX CTPYKTYPHOW OpraHn3aumm MonekynsipHOM, CyOKneToO4HOM, KNETOYHOM, OPraHHOM,
OpraHN3MEHHOM 1 BUOLEHOTUYECKOM;

2. DONTIXEH yMeTb:

NCNoNb30BaTb NPUOBPETEHHbBIE 3HAHWSA ONS faNbHEWILEro pa3BmTNsS TEOPETUYECKUX OCHOB
XU3HEeoesTENbHOCTU PACTEHUI 1 PELLEHNS aKTyanbHbIX NPaKTUYeCcKMx 3agay B obnactu
pacTeHMEBOLCTBA, CENEKLMN, OUTOOMOTEXHONOTUN, CPaPMALIEBTVKM, 3aLUMTEI 1 MOHUTOPVWHTa
pPacTUTENbHOro MMpa.

3. 0OMXeH BnageTb:

NOHMMaHMEM CYLLHOCTN U BHyTpeHHeVI npunpoabl OCHOBHbIX MPOLECCOB XU3HENEATENIbHOCTU
paCTeHVIIZ N NX B3aNMMOCBA3b C YC/TOBUAMU 0pr>|<a|ou.te|7| cpenbl

4. nONXeH OEeMOHCTPMPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:
NPVUMEHATb NONyYeHHble 3HaHNS B NPOEeCCUOHANbHON AeSTENBHOCTH.

4. CTpyKTypa u conepxaHve oUCLUNAUHBLI/ Moayns
Ob6was TpyaoemMKoCTb OAUCLMMANHBI COCTABNSIET 2 3a4eTHbIX(ble) eanHuu(bl) 72 Yaca(oB).
dopma NPOMEXYTOYHOr0 KOHTPONS AUCLIMMANHBI 3a4€eT BO 2 CEMECTpeE.

CyMmMapHOo no gucumnanHe MOXHO nony4ntb 100 6annos, n3 HUX Tekywas paboTa oueHnaetcs B 50
6anno., ntorosas coopma KoHTpons - B 50 6annos. MMHMManbHoe KONMYeCTBO ANS AOMyCcKa K 3a4eTy

28 6annos.

86 6annos 1 6onee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynoBneTBOpUTENBHO" (YAO0B.);

54 6anna n MeHee - "HeyIOBNETBOPUTENBHO" (Heyn.).

4.1 CTpyKTypa u cogepxaHue ayauTopHon paboTbl Mo AucuUnIMHe/ MOgyNo
TeMaTnyeckuii nnaH gUCLUNNHbLI/MOAYNS

Buabl v yachbl
Paagen ayauTopHOM paborThbl,
Henens UX TPYAOEMKOCTb Tekywue coopmbl
N .D.I/II(\:’ILI.VIHJ"I.II;I'HbI/ CemecTp|, eMg cTpa (B uacax) ¥(L(I)J|HTpgj)1 ,.p
ony Mek ImI'Ipal(wmecm/leJ1a60paTop|-||:|e
t 3aHATUSA pabotbi

Tema 1. BBEOEHVE

Mpeomer, uenun 3agayn

don3nonorum pacteHni.
1. MeTogonormyeckue 2 1 2 0 0

acnekTbl COBPEMEHHOW

dontodpmsnonorum.

Tema 2.

dN3NONIOTIMNA KONNOKBUYM
2 IPACTUTENBHOM 2 2 | 2 2 0

KINETKA

Tema 3. KONMOKBUYM
3 |0OTOCUHTES 2 | 36| 8 2 0
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Buabl n yacobl
Paanen ayauTopHOM paboThbl,
N| Avcusnws - Comeornc Ll e vacan " onpon
MpakTnyecknellaboparopHbie
HeKu,uu 3aHATUA pa60TbI
4. Tema 4. ObIXAHNE 2 7 2 2 0 KONNOKBNYM
Tema 5.
dN3NONO0I N4 KOJINOKBUYM
> |IBOLLOOBMEHA 2 8 2 2 0
PACTEHNW
Tema 6.
DdPNI3NONO0T N4 KONNOKBUYM
6. IMMHEPANBHOIO 2 9 2 2 0
MATAHUNA
Tema 7. POCT,
7. |PASBUTUE 2 10 2 2 0 KOJINOKBUYM
PUNTOIMOPMOHDbI
Tema 8. Apantaums u
8 yCTOM4MBOCTb pacteHun| 11 0 5 0 KzlégagﬂbHaﬂ
" |K doakTopam cpenbl P
Tema 9. Ntorosoe KOHTpPONbHas
9- |cobecenopanme 2 12 0 2 0 pabota
Tema 10. utorosas
10. doopma KOHTpons 2 0 0 0
Tema . toroesas 3ayer
dhopMa KOHTPOS = 0 0 0
Ntoro 20 16 0

4.2 CopepxaHvue oUCLUNMUHbI

Tema 1. BBEOEHUE lNpeamert, uenu 3agadm chusmonornm pacteHmn. Merogonormyeckue
acnekTbl coBpeMeHHoWn chutochousnonorum.

JNIeKLMOHHOe 3aHsiTne (2 4yaca(os)):

[Mpenmer, uenn 3apayn dousnonoruu pacteHnin. Metogonornyeckne acnekTbl COBPEMEHHOM
gomTopuaunonormm. PrM3nonornsa pactTeHnin ? TeopetTmyeckas OCHOBa PacTEHNEBOACTBA, CBA3b C
arpoOHOMUYECKMMIY Haykamu, cenekumer n domtobuoTtexHonormein. CoBpeMeHHOe COCTOsIHME
PU3NONOrNN pacTeHunii B cucteme buonormyeckux Hayk. Puanonorusi pacteHni kak
NHTEerpupyowas Hayka. ®rnsnmonorns pactTeHmin Kak 0CHOBa HOBbIX BMOTEXHONOMMYECKMX NOAXOL0B K
CO30aHWNI0 TPAHCreHHbIX PaCcTeHUIA C YNyylWeHHbIMN XO3ACTBEHHO-MONE3HbIMU 1 3aWNTHBIMU
CBOICTBaMW, a Takxe K Nofy4yeHmnio bonee NpoayKTMBHbLIX U CTPECC-YCTOMYMBBLIX (POPM M COPTOB
pacTeHWin C NCMONMb30BaAHWEM OOCTUXEHUIA KNETOYHOM NHXEHEepUN.

Tema 2. ®DU3NONIOMUSA PACTUTENIbHOMN KJTETKHU
JNleKLLMOHHOe 3aHsiTue (2 Haca(os)):

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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Cneumnguyeckne 0CobEHHOCTN CTPOEHMUS PACTUTENBHOM KNETKMN, €€ OCHOBHbIE CYyOKNETOUHbIE
CTPYKTYpPbI, X PYHKLMW: KNETOYHAsA CTeHKa, S4Pp0, NnactTuabl, MUTOXoHApWK, pubocombl, IMP,
NepOoKCUCOMBI, FMOKCMCOMbI, annapat [onbaxu, BakyonsipHas cuctema. BakyonsipHblii u
umMTonnasmMaTMyeckmnin cumnnactbl. MembpaHHbI MPUHLMN OpraHu3auuny NOBEPXHOCTH
npoTonnasambl 1 opraHenn knetku. CTpykTypa v cBolictea buonormnyeckux membpaH. Ponb
nnasmanemMmbl B BOCMPUSTAN U TPAHCAYKUMM CUTHANOB BHELWHeR cpeabl. [ocTynneHve BeELWeCTB B
pacTUTENbHyto KNeTKy. Ponb KneTo4HoM cTeHkn. MembpaHHbIA TpaHCMOPT MOHOB: MEXaHU3Mb
(aKTMBHBIA 1 NAaCCUBHbBI/ NEPEHOC), MOHHbIE HACOCHI, N36UpPaTENbHOCTL U KMHETMKA NnpoLiecca.
3HayeHne TpaHCMeMbpaHHOro 3N1EKTPOXMMUYECKOro NOTeHUMana B MPOHMKHOBEHUM MOHOB Yepes
MeMOpaHbI.

npakTnyeckoe 3aHsitne (2 4aca(os)):

Konnoksuym no teme "®duaunonorns pactutenbHOn knetkn"
Tema 3. POTOCUHTE3

JIeKLMOHHOe 3aHsiTue (8 4aca(oB)):

WNcTopunsa passuTns yyeHns o gootocuHtese. Macwrabbl u 3Ha4eHne (0OTOCMHTE3A B 9KOHOMUKE
npuponbl. Pabotbl K.A. TuMupsi3eBa, CBS3aHHbIE C N3YYEHNEM SHEPTETUYECKON CTOPOHBI
gooTOCKMHTE3a U Pr3nonorndeckor ponu xnopodmnna. Obee ypaBHeHNe OOTOCKMHTE3a.
CTpyKkTypHas opraHmsaums ootocuHTeTnYeckoro annapara. CTpoeHve nucTa kak opraHa
POTOCUHTES3A. XNOPONAacThbl U XpoMaTodpopbl. Xnopodpunibl, KapOTUHOUAbI, PMKOBMNAHLI U Op.
MUrMEHTbl POTOCUHTETUYECKMX OPraHN3MOB (CTPYKTypa, CBOMCTBA, CNEKTPbI MOrNOWeHNs,
6rocuHTEe3, cbyHKUMK. MornoweHne ceeta NUrMeHTaMn. SNEKTPOHHO-BO30YX AEHHbIE COCTOSHNSA
NMrMeHToB. Murpaums sHeprum B CUCTEME NMMIMEHTOB (poTOCKHTE3A. [1peobpas3oBaHune aHeprum
cBeTa B 9HEPruno XMMNYEeCKnNx ceasen npu potocnHTese. MexaHn3m CBETOBOW CTaauu.
doTocuHTeTNYeCcKaa egnHnua. NoHATHe 0 peakUMOHHOM LeHTpe. KOMMNOHEHTbI
SNEeKTPOHTPAHCMNOPTHOM Lenu poTocnHTesa. Linknmyecknin n Heumknnyeckui TpaHcnopT
9NEeKTPOHOB. YyacTue B NepeHoce 3NeKTPOHOB ABYX MUIMEHTHbIX cucTeM. MexaHn3m BblaeneHms
Kucnopogna npu gpotocuHTese. dotodochopunnposanune. MexaHnambl SHEPreTUHeCcKoro
COMpPsXeHNs Npu OOTOCUHTE3E. XapaKTepucTKa OCHOBHbIX TUNOB DOTOOCHOPUIMPOBAHUS.
OCHOBHblE MONOXEHUSA XeMnocMoTudeckom tTeopun Mutyenna. XmMnam TeMHOBOM doasbl
gooTocuHTesa. lNpupoaa nepeuyHoro akuentopa CO2 v Nyt acCCMMUNALUKN YrNEKUCAOTbl Npu
gootocuHTese. OcobeHHocTn nyTelh ycBoeHnst CO2 y pacTteHuin C3- n C4-rpynn n nx akonornyeckoe
3HavyeHne. CAM meTabonnam opraHmyeckunx Kucnot. KoHeyHble NpoayKTbl (DOTOCUHTESA, UX
npespaleHns 1 nepensuxXeHne no pactTeHno. IKoNorns PoTocuHTesa. 3aBUCUMOCTb
POTOCUHTE3a OT BHELWHUX YCNOBUIA U OU3NONOrMYECKOro COCTOSHUSA pacteHmin. CyTo4YHbI XoL,
gooTtocrHTe3a. OcobeHHOCTN POTOCUHTE3A Y PACTEHMIA Pa3HbIX 9KONOrMYecknx rpynn. PoTocnHTE3
n ypoxan. Hucrtas npooykTMBHOCTb (POTOCKMHTE3A. YCnoBus, onpeaenstowmne npoaykKTMBHOCTb
gooTocuHTe3a. PaspaboTtka nyTtei ynpaBneHns gooTOCMHTETUYECKOW MPOAYKTUBHOCTLIO PACTEHWIA. .

npakTnyeckoe 3aHsitne (2 4aca(os)):
Konnoksuym no teme "®dotocmHTe3"
Tema 4. ObIXAHUE

JIeKLMOHHOe 3aHsiTue (2 4aca(oB)):

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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ObIXAHWNE Paseutne npencrasneHunin o npupoae ObixaHus Kak COBOKYMHOCTW NpoLeccoB
6uonorunyeckoro okucneHus. [pyxdoasHas Teopust obixaHus MNannaguHa. MNepekucHas Teopus baxa.
PaboTbl Bapbypra, KeitnvHa n op. Obuwee ypaBHeHne abixaHuns. CybcTpaTtbl U KONMMYECTBEHHbIE
nokasaTtenu AblxaTenbHoro razoobmeHa. f'eHeTnyeckas CBsidab Mexay OpOXeEHNEM 1 OblXaHUEM,
paboTbl KocTblieBa. PepMeHTaTUBHbBIE CUCTEMBI OblXxaTeNbHOro npouecca. AspobHas 1 aHaspobHas
pasbl ObixaHus, rnkonus, unkn Kpebca, rmokcmnnaTHbli LUK, NeHT030¢00caTHbIi NyTb
OKUCNEHNS rNioKo3bl. BuoaHepreTnyeckme acnekTbl AbiXxaHUs. DNEeKTPOHTPAHCNOPTHAS Lerb
MUTOXOHLPUIA: CTPYKTYpPHas OpraHu3auuns, OCHOBHbIE KOMMOHEHTbI, X
OKMCNNTENbHO-BOCCTAHOBUTESNbHBIE NOTEHUMasbl. LINTOXPOMHbIV 1 anbTepHaTUBHbIA NyTN NepeHoca
3N1EKTPOHOB, 0COOEHHOCTM OpraHn3aummn 1 nokanna3aummn AernaporeHasHbIX CUCTEM.
OxuncnutenbHoe goochopunmnpoBaHmne, ero aHepretTnyeckas adekTMBHOCTb. [yTn NCNONb30BaHNS
aHeprun abixaHusl. Ponb ApixaHUst B NnacTmyeckoM obMeHe BelwecTs. BnusiHne gbixaHust Ha
OCHOBHbIE (OM3MONOrnYeckme NpoLecchbl ? POTOCMHTES, NOrNoWeHNe N NepeaBnXeHNe BELWECTB,
BOLOOOMEH, POCT 1 Pa3BUTME paCTEHUIA. 3aBUCUMOCTb PA3/INYHbIX NYTEW ObIXaHWs OT BUOOBbIX
0cobeHHOCTe pacTeHuii, ero Bo3pacTa, Buaa TKkaHu, yCnoBuid pasBuTusi (Temneparypbl, ra30Boro
cocTaBa cpefbl, MTHTEHCUMBHOCTU 1 KayecTBa cBeTa v ap.). IbixaHne Kak goyHKLMS npucnocobneHuns
pPacTEHUI K BHELWHWM YCNOBMAM Cpebl

npakTnyeckoe 3aHsitne (2 4aca(os)):

Konnoksuym no teme "bixaHne"

Tema 5. DU3NOJTIOMUSA BOOOOEMEHA PACTEHUN
JNeKuMoHHoe 3aHsiTne (2 4yaca(os)):

3HayeHve Boabl ANS XM3HeneaTenbHocTn pacteHnin. CogepxaHue n pacnpeneneHve soabl B
KneTtkax, TKaHsx 1 opraHax. CTpyktypa un conanyeckme CBOMCTBA YACTOMN BOAbl. BooHbIn 06MeH
pacTutenbHblx knetok. CocTosiHne (hopMbl) BOIbI B KNIETKE U BNSHUE ee Ha CBOWCTBA
npoTonnasmbl U PU3MONOrMyeckue nNpouecchl. TepMoamHamMmyeckne nokasaTenm BOLHOrO pexmnma
pacTeHui: akTMBHOCTb BOAbl, XMMUYECKUIA 1 BOAHbIN NoTeHumanbl. [ pagueHT BOAHOro noteHumana
? OBMXyLWas cuna nocTynneHns n nepeaBuxeHns BoAbl B KNeTKax, TKaHaX 1 LeNoM pacTeHUn.
Cocyuwas cuna v BogHbIn noTeHumnan. MexaHnambl NOCTYNNeHUs, BblAeNEHNS N NepeaBUXeHNs BOLbI
B pacteHunn. KopHeBas cuctema ? cneumnanbHblid opraH BcacbiBaHus Bogbl. KopHeBoe fasneHuve,
3Ha4yeHune ero B Npoueccax HarHeTaHns BOAbl B KOPEeHb. AKTUBHOE MOrnoweHne Boabl KOPHEM.
lNyTTaumsa n ?nnad? pacteHni. TpaHcnupaums, nokasartenu, ee uanoorniyeckoe 3HaveHune.
YCTbMyHasa n KyTUKynapHas TpaHcnupauuns. MexaHnambl perynauum yCTbMYHOM TpaHcnnpauun.
BnusaHue BHeWHMX yCNOBMI HA MHTEHCUMBHOCTb TpaHcnnpauuu. lNepensuxeHne Boabl N0 PacTEHMIO.
Xapaktepuctvka npoBoaswWmMX NyTeN N MexaHM3Mbl BNIVXHENO U AanbHEro TpaHcnopTa BoAbl.
BepXHWil 1 HUXHWIA KOHLEBbIE ABUraTENN BOCXOASWEr0 BOAHOMO TOKa. DKONorus sBogoobmeHa
pacteHunin. BogHbii 6anaHc ? KONMYECTBEHHAs xapakTepucTuka BOAOOOMEHA pacTEHWIA.
OcobeHHOCTN BOLHOrO 0OMeHa y pacTeHM pasHbIX 9KONOrMYECKNX rpynmn (KCepourToB,
ME30PUTOB, MMAPOGUTOB, ranogmToB 1 Ap.). Pnanonormyeckne OCHOBbI OPOLLIAEMOro 3eMenenusi.
BogHbin nedouumnT 1 ero Bnnsa H1e Ha ousnonornyeckue NpoLecchl pacTeHnn. 3HavyeHe BO4AHOro
obMeHa B apanTauMOHHbIX MPOLLECCax PacTeHW K YCNOBUAM OKPYXatowWwein cpebi.

npakTnyeckoe 3aHsitne (2 4aca(os)):
Konnoksuym no teme "BoaHblii 06MeH pacTeHuin"
Tema 6. PU3NOJNTIOTNA MUHEPANIbHOIO NMUTAHUSA
JIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PerunctpaumnoHHbin Homep 227215 5AE
CtpaHnua 7 ns 19. 111 VHI:I

S OEMALIGH



Mporpamma gucumnnuHbl "®usmonorus pacteHnii"; 022000.62 Skonorns n NpMpoaononbL30BaHNE; 3aBeyoWwmnin Kagoeapoi, A.H. (QOLEHT)
Tumocpeesa O.A.

dN3NONOTIMNA MUHEPAJTTIbBHOI O NMNTAHUA UcTopus pa3sntma npeacrasneHnin o
MUHEepanbHOM NUTaHun pacteHnii. CogepxaHne MMHepanbHbIX 3N1EMEHTOB B pacTEHUW, ero opraHax
n TKaHsx. Knaccudpukaums MuHeparnbHbIX 371IEMEHTOB: Makpo- Y MUKPO3NIEMEHTbI, UX
domsunonornyeckas ponb, CTPYKTypHasa 1 katanutmyeckas oyHKUMn. A30THOe NnuTaHue pacTeHui.
VicTouHMKM asoTta ons pacteHuin. XMMm3M rnpoLeccoB BOCCTAHOB/IEHNS a30Ta B pacTeHUW.
Buonornyeckas doukcauns monekynsapHoro asota. KopeHb Kak opraH norioweHns MMHepanbHbIX
9/IEMEHTOB U CMHTE3a CNOXHbIX OpraHn4eckux coeanHeHnin. PagnanbHoe nepensnxeHne NOHOB B
KOPHE: CUMNNACTHbINA U anonnacTHbli nyTu. JanbHWii TpaHCnopT MUHEPasTbHbIX 3/IEMEHTOB MO
kcuneme. MoTpebneHne MMHepasnbHbIX 3N1EMEHTOB B OHTOrEHE3€e pacTeHuid. BnusiHne BHeLWHMX
(¢0aKkTOPOB Ha MOrNOTUTENbHYIO aKTUBHOCTb U MUHEPASIbHbBIA COCTaB pacTeHunin. Pusnonormyeckme
OCHOBbI NPUMeEHeHMS yaobpeHnid. uarHocTrka noTpebHOCTH pacTeHNi B MUHEPasbHbIX 3IEMEHTax.
KopHeBoe nutaHue ? BaXXHeNwWmin qoakTop NOBbIWEHUS YPOXAaNHOCTU 1 Ka4ecTBa pacTUTENbHOM
npoayKUNN.

npakTnyeckoe 3aHsitne (2 4aca(os)):

Konnoksuym no teme "MunHepanbHoe nutaHue pacteHnin"

Tema 7. POCT, PASBBUTUE N ®DUTOITOPMOHDI

JNleKuMoHHoe 3aHsiTne (2 4yaca(os)):

OnpepeneHne NoHATU ?poCT? 1 pa3sBuTne pacteHuin. dasbl pocta OTAENbHON KNETKN:
aMOpuoHanbHas, PacTaxXeHns N AMgepPeHUMPOBKN. [[eHeTUYEeCKMe acnekTbl Perynaumm
nocnenoBarenbHON CMeHbl gpad pocTa. TOTUNOTEHTHOCTb KNEeTOK pacTeHUi. Tunbl pocTa pasnnyHbiX
OpraHoB PacTEHWIA: annKanbHbIi, 6a3anbHblid, pagnanbHblii. MexaHnambl MOpdhoreHesa pasnmyHbIX
OopraHoB pacTeHuin. KoppenaTueHbl pocT. BnvsaHne BHEIWHNX 1 BHYTPEHHNX (0akToOpOoB Ha poCT U
MOpPdOreHe3 pacTeHnin. PUTOrOPMOHbI: ayKCWHbI, T66epPENNHbI, LUTOKUHWHBI, STUEH,
abcumsoBas kucnota, bpaccmHOCTEPOMAbI: CTPOEHME, CUHTES, NOKANM3auns, TPAHCNOPT, OYHKLUN
N MexaHu3Mbl OercTeus. Baanmogencresme mexay pasnnyHbiMm ropMoHamu. [TopMoHanbHas Teopus
pocTa 1 passBuTns pacteHunin. Bocnpusatmue n TpaHcaoykumsa ropMOHasbHbIX CUrHAN0B, BKOYEHWe
HOBbIX PU3NONOrMYECKUX NPOrpamMm Yyepes aKCnpeccuto reHoB. MNpakTnyeckoe npuMeHeHne
NPUPOLHBIX N CUHTETUYECKMX PETYNATOPOB POCTa B PACTEHNEBOACTBE U (PUTOBUOTEXHONOT .
Putmuka pocta pacteHuin. bonblas kpueas pocta. UnpkagHas putmmka. lNepnognyHocTb pocTa.
$IBneHne Nokos, ero aganTMBHOE 3HavYeHue. Mybokuii 1 BbIHYXXAEHHbIN NOKOW. Perynauns
COCTOSIHUSA NoKos. POCT Kak OCHOBa opueHTaunn pacteHuin B npoctpaHcTee. [onspHoCcTb
pacTeHuin. POCTOBbIE U TYpropHble OBMXEHUS pacTeHUn. Tponuambl: ropMOHaNbHas 1
anekTpodhmanonoruyeckas npupoaa TponmaMoB. HacTnm n ceicMoHaTNYeckme OBUXEHUS.
OCHOBHble 3aKOHOMEPHOCTY Pa3BUTUS pacTeHUA. XNUSHEHHbIA LUK BbICWNX pacTeHnin. OCHOBHble
aTanbl OHTOreHesa: aMOPUOHAaNbHbI, OBEHUbHBINA, 3PENOCTb, PA3MHOXEHWE, CTapPOCTb.
OpraHoreHes n ero cBsi3b C pa3suTem pacteHnii. OcobeHHOCTN nepexoa OT BEreTaTnBHOMo K
reHepaTUBHOMY 3Tany oHToreHesa. BHewHWe n BHyTpeHHWEe ghakTopbl, onpejensiowmne passmtne
pacTteHuii. [opMoHanbHas Teopust LBETEHUS pacTeHuin. doTonepnognsm.

npakTnyeckoe 3aHsitne (2 4aca(os)):

Konnoksuym no teme "PocT, passutme n goutoropMoHb!"

Tema 8. ApanTtaumsa M yCTONUMBOCTb pacTeHun K cpaktopam cpenbl

npakTnyeckoe 3aHsitne (2 4aca(os)):

KoHTponbHas pabota no teme "Agantauus  yCTOMYMBOCTb pacTeHUiA K doakTopam cpenbl”
Tema 9. UToroBoe cobecepnoBaHue

npaKkTudeckoe 3aHsitne (2 yaca(os)):

Tema 10. utorosasi oopma KOHTpons

4.3 CTpyKTypa 1 copepXxaHume caMOCTOSITe/IbHOM paboTbl AUCLMMINHBI (MOLYNSA)

Bupbl
N Paspnen Cemectp| 18A€N9 | camocTosiTensHoi [TpyAoemMKkocTy g%%“g:g:?:;gzg;
AuncumnnuHbl pcemeCTpa pa6oTbl (B yacax) 260ThI
CTYOEHTOB P
Tema 2.

2
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Buabl
N dopMbl KOHTPONSA
Paspen Henens | camocrtositensHomn pr,D.oeMKOCTb .
N AducumnnuHbl CeMeCTpcemeCTpa paborthbl (B yacax) camocrosmenbuow
CTyAEeHTOB padoTkl
Tema 3. noaroToBka K
3.|bOTOCHHTES 2 3-6 KONNOKBUYMY 4 KONNoKBIyM
noaroToBka K
4.[Tema 4. ObIXAHNE 2 7 KONTIOKBIAYMY 4 KOMNOKBUYM
Tema 5.
DdUN3NONOI N4 NoAroToBKa K
5/BOLIOOBMEHA 2 8 connokamymy 4 |Konnokeuym
PACTEHNN
Tema 6.
DdU3NONOIrn4 noaroToeka K
6. MWHEPAJIbHOIO 2 9 KONMOKBUYMYy 4 KONNokBIyM
MATAHNSA
Tema 7. POGT, noaroToBka K
7.|PA3BUTUE U 2 10 Ko#ﬂ BV 4 KOMNOKBUYM
®UTOrOPMOHbI yMy
Tema 8. Anantaums u Egﬂggs;ﬁ; 4 KONNOKBUNYM
8 YCTONYMBOCTb pacTeHUi o 11 [nonrotoska K
K ¢pakTopam cpenbl KOHTPONBHOVA 4 Kongoanaﬂ
paboTe pabota
Tema 9. WTorosoe roaroroska K KOHTPOMbHAS
9. 2 12 |KOHTPONbHOM 4
cobecenoBaHune paGoTe paboTa
Ntoro 36

5. O6pa3oBarenbHble TEXHONOrMU, BK/IOYAA MHTEPaKTUBHbIE hOpPMbl 06yUYeHUs

Tpa,U,VILI,VIOHHbIe O6pa3OBaTeﬂbeIe TexXHOoJIormn nogpasymesaroT NCMoJib30BaHNE B yqe6HOM
npouecce Taknx MetTonos p8.60T, Kak nekuums, na6opaToprle 3aHATUA.

HoBbIX MHPOPMALMOHHBIX TEXHONOMMi B DOPMUPOBaHNE KOMMETEHTHOCTHOrO Noaxoaa,
KOMM/IEKCHOCTW 3HaHWUi 1 yMEHWiM, MoXeT BbiTb peann3oBaHa B Kypce NnocpeacTBOM UCMOb30BaHUS
MyNbTUMEONAHBIX NPOrpamMM, BKOYaOWUX OOTO-, ayamo- U Buaeomartepuansl. Micnonb3osaHve
HOBbIX TEXHONOrMIA CNOCOBCTBYET (POPMMPOBAHUIO U PA3BUTUIO NPOGECCMOHASbHBIX HABBLIKOB
oby4vatoWwmxcs.

6. OueHOuYHble CpeacTBa OJ1sl TEKYLLLero KOHTPOJIS yCreBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLMMNIIMHBI U y4ebHO-meToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB

Tema 1. BBEOEHUE lNpenmert, uenu 3apaym chusmonorum pacteHmn. Merogonorumyeckue
acnekTbl cOBpeMeHHoWN chutocousnonorum.

Tema 2. ®USNONOMNSA PACTUTENBHON KNETKN
KONIOKBUYM , MPUMEpPHbIE BOMPOCHI:
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1. OcobeHHOCTM CTPOEHUS PaCTUTENbHOW KNETKW, €€ CTPYKTYPHbIE 3NEMEHTbI: KNeTo4yHas 060noyka,
AP0, MUTOXOHAPUN, PUOOCOMbI, MEPOKCUCOMBI, Fnokcucombl, SMP, annapat Monbaxu, Bakyonb. 2.
MeMbpaHHbIA NPUHLMM OpraHM3aLumm NoBepPXHOCTM NPOTONNa3Mbl U OpraHomaoB Knetkn. CTpoeHue un
oyHKLMKN Bruonormnyeckux membpat. 3. Mnactnabl pacTUTENbHON KNETKN: TUMbl, ToKanusauns B
TKaHSIX U opraHax pacTeHuii, oyHKUMK, B3ammonpespaleHust. 4. CTpyKTypHas opraHnsaums
goTocuHTeTUYEcKoro annaparta. CTpoeHue nucTa kak opraHa qooToCUHTE3a. XNoponnacTbl:
XUMUYECKNIA COCTaB, CTPOEHNE, OHTOreHes, PYHKLNN.

Tema 3. POTOCUHTE3
KONIOKBUYM , MPUMEpPHbIE BOMPOCHI:

1. NcTopms passutums yueHns o cootocuHTese. Macwrabbl 1 3Ha4eHne ooTocuHTesa ans buocdepsl.
2. [MurMeHTHbIE CUCTEMBI POTOCUHTETUYECKNX OPraHM3MoB. Xopogunibl, KApoTUHOMIbI,
PUKOBUNUNHDBI: CTPOEHME, CNEKTPaNbHbIE CBOWCTBA, (PYHKUMN. DNEKTPOHHO-BO3OYX AEHHOE
cocTtosHne nurmeHToB. 3. [1se nurMeHTHble cuctembl (PC | n PC II). CocTas, yHKUMUN,
nokanusauuns. doTocuHTeTMHECKas eanHnua. PeakunoHHbln LueHTp. 4. 9TL, dooTocnHTesa:
LMKIMYECKUIA N HELMKNNYECKNIA TPaHCNOPT 3NEeKTPOHOB (CBeToBas gpasa poToCUHTE3a). 5.
doTodhochopnnupoBaHmne: LNKINYECKOE N HELMKIMYECKoe. XeMNOCMOoTNYeckas Teopus
aHepreTudeckoro conpsixeHuns Mutyenna. 6. TeMHoBast ctaamns OOTOCUMHTE3a: XMMN3M peakLmi
unkna KanbeuHa. 7. Xumnsm peakuuin accumunsaumm C4-pacteHnin. Linkn Xatya,
Cnaka.CAM-meTabonnam. 8. CyTOYHbIE N CE30HHbIE U3MEHEHNS (POTOCKMHTE3A. POTOCUHTES, POCT U
NPOOYKTUBHOCTb pacTeHWUin. 9. SKonormsa poTocnHTe3a: BINSHNE OCHOBHbIX DakTOPOB Cpefbl Ha
WHTEHCMBHOCTb N HanpaBneHHOCTb POTOCUHTE3a

Tema 4. O bIXAHUE
KONMOKBUYM , MPUMEPHbIE BOMPOCHhI:

1. IlbIxaHve 1 ero ponb B XU3HEeOEeATeNbHOCTU pacTeHunin. Victopns passntms y4eHns O ObIXxaHWu:
HavanbHbI aTan, pabotbl baxa, MannagnHa, Bunanpa, Bapbypra, KeitnvHa. 2. AHaspobHas asa
IbIXxaHWs (FMMKONKU3): aTanbl U aHepreTndeckuii Boixod. 3. AapobHas dhasa apixaHus. Linkn Kpebea,
aHepreTnyeckmin Boixod. 4. 9TL, abixaHmsa pacteHuin, ee ocobeHHocTU. OKUcnmMTenbHOE
doochopmnnpoBaHme: MeXaHN3Mbl U dHepreTndeckas adpdEKTMBHOCTb. 5. Okonornsa abixaHns
(BNUSHME BHELWHWX N BHYTPEHHUX (0AKTOPOB); UBMEHEHMNE UHTEHCUBHOCTW ObIXaHUS B OHTOreHese.

Tema 5. DU3NOJTIOMUSA BOOOOEMEHA PACTEHUN
KONMOKBWUYM , MPUMEpPHbIE BONPOCHI:

BoAbl. 2. [NocTynneHne BOAbl B pacTUTENbHyO knetky. OcMoTuyeckoe faBneHne n ero 3Ha4eHve B
nornoweHun Boabl KneTkon. 3. TepMoguHammyeckmne nokasaTenn BOLHONO pexmnMa pacTeHui:
BOLHbIV NOTeHUMan u cocywas cvuna knetku. 4. CoctosiHme BoAbl B pacTsopax. Baanmogencreme
BOAbI 1 Briononumepos (6enkos), rmapartauns. dopma Boabl B KETKe - CBOOOAHAS U CBA3aHHAs
BO4A, UX puaunonormyeckas ponb. 5. KopHesas cuctema kak opraH nornoweHus sogpl. CoctosiHue
BOAbl B NoyBe. [1ocTynneHne n nepefBnxeHne B KOPHe: NyTu 1 MexaHn3mbl. 6. KopHeBoOe OaBneHue.
"Mnay" n ryttaums pacteHui. Myt n MexaHn3ambl NepeaBuXeHNs BOLbI MO pacTeHuto. 7.
TpaHcnunpauwns, ee 3Ha4eHWe; NACT Kak opraH TpaHcnupauuu. Bugpl TpaHcnupauum, ee nokasaTenu.
CyTo4HbIN X04 TPaHCNupaunn, BAUSHUE BHEWHNX YCNOBUIA. 8. YCTbU4Hasa TpaHcnvpaums. Perynauuns
YCTbUYHbIX ABMXeEHMUA. 9. OcobeHHOCTM BOAHOro 06MeHa y pacTeHUiA PasfinyHbIX 9KONOrMYECKNX
rpynn. dunsnonormyeckne OCHOBbI OPOLIAEMOr0 3eMefenus.

Tema 6. PUNONOTINA MUHEPAJNTbHOI'O NMUTAHUSA
KOMNOKBMYM , MPUMEPHbIE BOMPOChHI:

1. VicTopms pa3BuTms y4eHns 0 MUHepanbHOM NUTaHUKM pacTeHuii. 2. MakpoanemeHThl - K, Ca, Mg,
S, P, ux gouanonornyeckas ponb. 3. drsmonornyeckas ponb a3oTta B XU3HW pacTeHnid. ICToYHMKM
A30THOro NUTaHUS BbICIIMX pacTeHuit. Prkcaumns MonekynsipHoro aszota. 4. MUKpO3neMeHTbl B
XWU3HW pacTeHunit. 5. MexaHn3m NocTyrnneHns MOHOB B KNeTKy. Ponb kneToyHoit o6onoykn. TpaHcnopT
MNOHOB Yepe3 MeMbpaHbl: MaCCUBHbIA U aKTUBHbIA. 6. SKONOrMs MUHEPANbHOrO NUTAHWUS: BUSIHWE
BHELWHWX N BHYTPEHHNX hakTopoB. Pr3monornyeckme 0CHoBbl MPUMEHEHNS Y O0OPEHNIA.

Tema 7. POCT, PASBUTUE N ®DUTOITOPMOHDI
KONJTIOKBUYM , MPUMEpPHbIe BOMPOCHI:
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POCT 1 PA3BUTUE PACTEHWI 1. PocT v pa3suTne pacTeHwii. OTanbl OHTOreHe3a BbICLMX
pacTeHunin: aMOPMOHaNbHbI, IOBEHUNBHBIA, pa3MHOXEHWE, CTAPOCTb U OTMMpaHue. 2. Pasbl pocTta
pacTUTENbHOWN KNETKN: AeneHune, pactaxeHune, oudpdgepeHumnposka. CtapeHme n cMepTtb KneTku. 3.
BnusHue BHeWHMX YCNOBMIA HA POCT pacTeHui. [epnoanyHoOCTb pocTa, TUMbl Nokos. 4. PoctoBblie
OBVXEHUS: reoTponmam, coTtoTponuam, xemotponmam. PUTOMOPMOHbI 1. OtkpbiTre n obwue
cBolicTBa goutoropmoHoB. Pabotbl Y. LapeuHa, BoliceHa-VeHceHa, XonoagHoro, BeHTa.
"opMoHanbHas Teopms TPonmaMoB. 2. AykcuHbl. CTpoeHune, cogepxaHue, CUHTe3, pacnpeneneHme B
pas3nnyHbIX YacTsax pacteHuin. OkmcnuTenbHbI pacnag. MNongapHbii TpaHcnopT. dPusnonoruyeckas
aKTUBHOCTb M MEXaHU3Mbl ENCTBUS. SIBNeHne anukanbHOro OMUHUpoBaHus. NpakTuyeckoe
1CNONb30BaHNE ayKCMHOB B BoTexHonornm n pacteHmesonctee. 3. MmbbepennHbl. OTKpbITUE,
cTpoeHune. CogepxaHue, TpPaHCNOPT U pacnpefeneHne B pasnnyHbiX 4acTax U opraHax pacTeHuia.
duamonornyeckas akTMBHOCTb 1 MEXaHWU3MbI OeCTBUS. [1pakTnieckoe NnpuMeHeHue. 4.
LinTokmHuHbL. MpupoaHble n cuHtetudeckmne. OTKpbITUE, CTPOEHME, COOEpXaHne, MecTa CUHTEe3a,
TpaHcnopTa 1 pacnpeneneHve B pacteHusx. dusnonornyeckas akTMBHOCTb U MEXAHU3Mbl AEACTBUS.
B3anmopeiicteme ¢ opyrumm ropMoHamu. 5. @uToropMoHbl - MHrMbuTopbl pocTa: abecumaosas
kucnota u atuneH. CTpoeHne, MecTa CUHTE3a, codepXaHue 1 pacnpeneneHne B pacTeHnsX.
duamonornyeckas akTMBHOCTb U MEXAHU3Mbl OEACTBUS.

Tema 8. Apantauusi 1 yCTOM4MBOCTb pacTeHUM K cpakTtopam cpenbl
KONMOKBUYM , MPUMEPHbIE BONPOCHI:

1. Ha kakue rpynnbl oenst opraHnambl no TpeboBaHmio K Temnepatypam? 2. Yto takoe
XapoyCTON4MBOCTb (TepMOTONEpPaHTHOCTL)? 3. Kak BNMseT NoBbIlWEHHAs Temnepartypa Ha KNneTo4YHble
MembpaHbl? Ha dpoTocmnHTe3 1 apixaHne? Ha BoaHbI 0bmeH kneTkn? 4. Yto Takoe 3acyxa? Kakue
TUNbI 3acyxm cylwecTByloT? 5. UTO Takoe 3acyxoycTonymBocTb? Kak BnvsieT 3acyxa Ha pacteHune? 6.
Kakue pacteHnsi HasbiBaloTCS Kcepoputammn, Mesodutamm, rurpogoutamm u rug?pogouramm? 7.
[MoyeMmy B ycnoBumsix 3acyxu cHavana yBenmynBaeTcs MHTEHCUBHOCTb TpaHCnmpaumnm, abixaHus,
gooTocuHTEe3a? Kakoe 310 umeeTt 3HadveHne? 8. Kak M3MEHSI0TCS KOHLEHTPAaLMs 1 COOTHOWEHWE
FrOPMOHOB Y pacTeHuii Bo Bpe?Ms 3acyxu? 9. Kakue cywecTByoT (oM3nonornieckme MexaHnamol
apantaumn? Hante ux xapak?tepuctuky. 10. Kakme agantaumm K edovumty BoAbl BO3HUKAKOT HA
MONEKYNSIPHOM YpoBHe? Ka?kne MonekynspHble MexaHn3ambl agantauum cywecteytot? 11. Kakne
N3MEHEHNS MPOUCXOIAT B KNeTKax pacTeHU Npu MOHNXEHHbIX MONOXMUTENbHbIX TemnepaTypax? 12.
YTo Takoe Xono4oycTon4MBOCTb? Hem OTIMYaloTCS YCTONYMBBIE K XON04y copTa OT HEYCTONYMBbLIX?
13. Yto sBnsieTcs npuymnHoin rmbenun pacteHunii nog AencTBUEM oTpuuatenbHblx Temnepatyp? 14. oe
M Kak MoryT obpasoBartbcs kpucTtanibl nbaa? Kakoe. neicTBne OHM OKasblBalOT Ha knetkn? MNoyemy
KNneTku MoryT normbHyTb BO BpeMS TasHusa nbaa? 15. Kakve npucnocobneHms K BbIXXMBAHWIO B
YCNOBMSAX HU3KUX TeMMNepaTtyp chopMmn?poBannchb y pacteHuii B npouecce dunoreHesa?

KOHTpOnbHas paboTa , NpUMepHbIE BOMPOCHI:

16. HTo Ha3biBAIOT MOPO30YCTONYMBOCTLIO? 17. UTO Takoe aganTtaums K HU3KUM Temneparypam
(3akanuBaHwue) pacteHnin? Kakne nameHeHns NPoUCXoaaT B KNeTkax Bo Bpems 3akanusaHnsa? 18.
Yo aBnseTca HenocpeacTBEHHOW NPUYMHON BbIMOKAHUS pacTeHnin? Novyemy paHHen BeCHOM MOryT
pasopBaTtbcs KOpHU? 19. Yto sBnsieTcs NpuymnHoin rmbenun pacteHunin npu soinpesaHmmn? 20. Yem
OTNNYAIOTCA paCTEHNS-aKKyMynsaTOpbl MOHOB OT pacTeHun nHankatopos? 21. Kak BInSAOT Taxenble
MeTanbl Ha MakpoMosekynbl? Kakoe BMsiHMe oKkasblBaloT TSXeNble MeTan/bl Ha PoTocnHTE3? 22.
Kak n3ameHsieTcs BOL4HbIA CTATyC pacTeHus noa OeicTBUEM TsSXenblX MeTannos? Kak oHv BnSAOT Ha
pocT? 23. Kak n3aMeHsieTcs NornoweHne BewecTs NoL OeNCcTBUEM TAXenNbIXx MeTannos? 24. Kakue
MeXaHN3Mbl MOMOraroT KfieTkam yMeHbLlaTb KOHLUEHTpaumto Taxenbix metannos? 25. Kakyo ponb
urpaert Kneto4yHas CTeHka B 3awuTe OT Taxenbix MeTannoB? Kak nnasmanemma sawmwaet Knetky ot
aTux metannos? 26. Kakue npouecchbl NPoMCXoasT B KNeTkax B OTBET Ha AeicTBue noboro
aKcTpe?mManbHoro doaktopa? 27. CuHTE3 Kakmx 6enkoB NoBbIWAET YCTONYMBOCTb K AEACTBMIO NtOOOro
cTpeccopa? 28. Kakne HM3KOMONEKynsipHble BEWeCTBa SABNAOTCS YHUBEPCA/IbHbIMY NPOTEKTOpamMm?
29. B 4eMm nposiBnseTcsa cneunguyHOCTb U HeCneunguUYHOCTb OTBETHBIX peakunii pacTeHUN Ha
CTpeccoBble hakTopbl

Tema 9. UTorosoe cobecepoBaHune
KOHTponbHas paboTta , NpUMepPHbIE BONPOCHI:

Tema 10. utorosasi hopma KOHTpoOns
Tema . UToroeas doopma KOHTpons

KTPOHHEBH
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[MprMepHble BOMPOCHI K 3a4eTy:

XwusHb 1 Hay4Hasa peatenbHocTb K. A. Tumnpsasesa.

- M. LiBeT - XXM3Hb 1 Hay4YHas 0esaTeNbHOCTb.

- N\ctopusa nayveHns MMHepanbHOro NTaHns pacTeHun

- Bknag pycckux y4eHblX B pa3BUTME yHEHUS O MUHEPanbHOM NMUTaHUM PaCcTEHWIA.
- cTopus oTKpbITUS (PUTOrOPMOHOB

- MpupoaHble UHrMbMTOopPbI pocTa

- CUHTETUYECKME perynsatopbl pocta

- dUTOXPOMHAs CUCTEMA pacTeHUI

- [lon pacTteHuin n ero ropMoHanbHas perynaumns

- cTtopns nayyeHunsa gootocuHTesa

- YCTOMYMBOCTb pacTeHunin K HebnaronpusaTHbIM BO3AENCTBUAM

- DOTOCUHTETNYECKUIA annapaT pacTeHU

- OcobeHHOCTN BOAHOrO 0OMeHa pacTeHui

- DOTOCUHTES KaK NPOLIECC YrNepoaHOro NMTaHns pacTeHnin

- OCc0obeHHOCTN MUHEPANBHOrO NUTAHUS PACTEHNIA

- YCTOMYMBOCTb pacTeHui K AeNCTBUIO HU3KUX N BbICOKMX Temneparyp
- YCTOMYMBOCTb pacTeHuii K MHGEKLIMOHHBIM 3aboneBaHmsaMm

- YCTONYMBOCTb pacTeHUn K BOAHOMY CTpeccy

- ConeycTon4mBoCTb pacTeHui

- OBOMOUMS ObIXaHMA

- 9BONOUMS POTOCUHTESA

- OcobeHHOCTU AbIxaTenbHOro 0bMeHa pacTeHui

- OCOBEeHHOCTN a30THOrO NUTAHNSA PACTEHWI

- DOTOCUHTES 1 ypoxaWn

- [opMoHanbHas perynauuns pnsanonorn4eckmnx npoLeccos

- doTocuHTE3 BakTepwit

- OcobeHHOCTU POTOCUHTE3A TONCTSHKOBbIX

- C4- dpoTOCHHTES

- BoipawwmBaHue pacteHuii 6e3 no4sbl

- [iBMXeHune pacTteHun

- dUTOXPOMHAsS CUCTEMA pacTeHUI

- [OpMOHanbHas Teopust pasBuUTUSA pacTeHWin

- AYKCVWHbBI Kak perynaTopbl pocTa pacTeHuia

- LLMTOKMHWHBI Kak perynatopbl on3nonornyeckmnx npoLeccoB pacTUTeNbHOro opraHn3ma
- [NpMeHeHne perynsaTopoB B NPakTUKe BblpalnMBaHUS C/X KyNbTyp

- HacekomosnHble pacTteHus

- TpaHCreHHble pacTeHns

- BTropuyHble MeTabonunTbl pacTeHnii N NX NPUMEHEHME B HAPOLHOM XO3SACTBE
- LinTockenet pacteHun

BOMPOCHI k 3a4ety

CnoxHocTb: 1

OnOmnH nnn HeECKONbKO OTBETOB

B xnoponnacrtax npoucxogat cnenyowme npouecchl
1.CnHTE3 BOObI

2.CunHTe3 Kpaxmana

KETPOHHBH
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3.PacuenneHune 6enkos

4.06pas3oBaHue kucnopoa

5.I'voponns nonucaxapuoos

2. CnoxHocTb:1

OOWH NN HECKONbKO OTBETOB

Prnbocombi:

1.0OKpy>XeHbl LBONHON MeMBpaHoii

2.HaxomaTca Ha NOBEPXHOCTU WepoXoBaTon aHAoMNa3MaTn4eckon cetu
3.PopMUPYIOT BEPETEHO AEeNEHUs

3.CnoxHocTb:1

OJOVH 1NN HECKONbKO OTBETOB

K HeMeMbpaHHbIM opraHomaam KneTk OTHOCSTCS:
1.JIn3ocombl

2.Pnbocombl

3.MutoxoHapum

4.TMnactnapl

4. CnoXHoCTb: 2

OOuH nnn HeCKonbko OTBETOB

MurKpoTpybOoUKM BLINONHSOT B KNETKe cnenyowmne QyHKLNN:
1. MNopoepXxusBaroT onpeaeneHHyto qopMy KneTku

2. ObpasyloT uMTOCKEeNeT KNeTku

3. ObecneuymBatoT OBUXEHNE LMTONNA3MbI

4. MNepeHoCAT aMMHOKNCNOTbI K MECTY CUHTE3a benka
5. CnoxHocTb 2

OOuWH nnmn HeCKoNbkoO OTBETOB.

[MepokcncoMmbl y4acTBytoT B npouecce?
1.MNpeBpaleHns xmpa B caxap

2.CvHTe3a kpaxmana

3.PasnoxeHuns nepekncy Booopoaa Ha Boay M KUCNopoa,
4.CuHTesa xnopodomnna

5.®PoToabixaHus

1.CnoxHocTb 2

OJInH 1NN HECKONbKO OTBETOB
KapoTnHonabl BLIMONHAIOT PYHKLNIO?
1.PeuenTtopHyto

2.3aWnTHyto

3.bapbepHyto

4.CeHcubununsartopa

5.TpaHcnopTtyto

2. CnoxHocTb 1

OnOuH nnn HECKONbKO OTBETOB

Mpouecc, Beaywwmnin K BblAENEHUIO KUCNopoaa npu gooTocnHTe3e?
1.0KncneHmne rnoKosbl

2.BocccraHoBneHne HUTpaToB

3.PasnoxeHne CO2

4.doTtonns Boabl

5.CuHTEe3 ATO

KETPOHHBH
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3. CnoxHocTb 2

CooTHOoCcUTE NpoayKThl POTOAbIXaHUS C nokanusaumen nx B opraHennax
1.®pcornmkonmeas kucnota 1.MutoxoHapumn

2. nnokcunesas kucnota 2.XnoponnacTtbl

3.CepuH 3.IMepokcncombl

4. CnoxHocTtb 3
Hasosute npenmywectesa C4-pacteHuin

5. CnoxHocTb 1

OQOnH NN HECKONbKO OTBETOB
[Mpw poTOCHMHTE3E UMEET MECTO
1.BbigeneHne CO2
2.MornoweHune O2

3.CuHTE3 yrnesonos
4.3anacaHve Xupos
5.HakonneHne kpaxmana
6.CnHTes AT®

1. CnoxHocTb 1

OnOuH nnn HECKONbKO OTBETOB
A3spobHoe abixaHne BKo4YaeT?

1. nMukonns

2.Unkn Kpebcea

3.Unkn KanbBuHa
4.9TL-anekTpoH-TpaHCNopTHas Lenb
5.doToabixaHne

2. CnoxHocTb 2

CooTHecute KoMnoHeHTbl ITLL abixaHNs ¢ NepeHOCOM MPOTOHOB U 31EKTPOHOB
1.FeS-6enku 1.MepeHocymkm NPOTOHOB

2. X1HOHbI 2.[lepeHOoCUYNKN 3NEeKTPOHOB

3.LUntoxpombl 3.lepeHocHnKM SNeKTPOHOB 1 NPOTOHOB
1. CnoxHoCTb 2

[MpenmylecTBEHHbIN POCT TEX UK UHbIX OPraHoB B HeaMdepeHUMpPOBaHHbBIX Macce KeToK
(kanntoc), 3aBUCUT OT COOTHOLWEHMS (PUTOFOPMOHOB?.
2. CnoXHOCTb 2

OJOVH 1NN HECKONbKO OTBETOB

AyKCWH Bbl3biBaET?

1.MogwenaynBaHmne KNeTo4HbIX CTEHOK

2.lNoBblWweHne akTMBHOCTU rmaponas

3.YKpenneHne KNeTo4YHON CTEHKU

4. .BTOpWYHbBIA TpaHCMNOPT caxapos

5.CHuXeHune Typropa KneTtku

6.PoCT KneTkn nytem pactaxeHus

3. CnoxHocTb 1

OJOWH 1NN HECKONbKO OTBETOB

Ina ctumynsumm co3pesaHns nnogos UCnonbayoT?
1.Yrnekucnoii ras

2.A301
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3.Kucnopon
4.Bopopon
5.9T1uneH

7.1. OcHOBHas nuTteparypa:

1. duamnonornsa pacteHuin: yueb. ons CTyLeHTOB By30B, 00y4yatowmxcs no 6rnon. cneumanbHOCTSM U
HanpasneHuo 510600 "Buonorus" / [H. O. AnexvHa, 0. B. BanHokuH, B. ®. MaBpuneHko n gp.] ; noq
pen. U. M. Epmakosa .? M. : Akagemus, 2005 .? 634 c.

2. dunanonormsa pacteHuii: y4ebHNK ons CTyAeHTOB BbICIIMX YHEOHbIX 3aBeAeHNiA, 0Oy4atoLmnxcs no
6ronornyecknm cneumnanbHOCTSM 1 HanpaeneHuio 510600 "Buonorus" / [H. L. AnexvHa v op.] ; noa
pen. npod. W. 1. Epmakosa .? 2-e n3a., ucnp. ? Mocksa : Akagemus, 2007 .? 634 c.

3. Nctopus gpapmauun: YuebHuk / B.®. CemeHueHko. - M.: Anbdha-M, 2010. - 592 c.
http://znanium.com/bookread.php?book=190891

4. OcHoBbl couaunonorun: Y4ebruk / A.C. EpoxuH, B.W. boes, M.I". Kucenesa. - M.: H/L| MHD®PA-M,
2015.-320 c.

http://znanium.com/bookread.php?book=408895

5. Bopobbes, B.H. MpakTrkym no conanonorum pacteHunii [9nekTpoHHbIi pecypc] / B.H. Bopobbes,
t0.10. HesMepxuukasg, /1.3 XycHetauHosa, T.I1. AkyweHkosa. - KazaHb:KasaHckuin yHuBepcuTer,
2013.-80c. -

Pexwum poctyna: http://shelly.kpfu.ru/e-ksu/docs/F1844683477

7.2. lononHutenbHasa nuteparypa:

1. dunamonornsa pacteHunin: y4uebHuK ons CTyAeHTOB BbICWNX y4EOHbBIX 3aBEAEHMI MO arpOHOMUYECKUM
cneunanbHocTam / B.B. KyaHeuos, ' A. OImuTpuresa .? Mocksa : Beicwas wkona : Abpuc, 2011 .7 783

2. dusnonorusa gpixaHusa pacteHuii : yuebHoe nocobume / O. A. Cemuxatosa, T. B. Ynpkosa ;
CaHkT-lMeTepbypr. roc. yH-T .? CI16 : 3g-Bo CaHkT-MNeTtepbypr. yH-Ta, 2001 .? 220 c.

3. XpoHuka cpapmauun / B.d. CemeHyeHko. - M.: Anbpa-M, 2007. - 640 c.
http://znanium.com/bookread.php?book=120686

4. iHTerpmpoBaHHas 3almuta pacTeHuin ot BpeOHblx opraHn3MoB: Yueb. nocobue / I.N.ba3abipes,
H.H.Tpetbsakos n gp. - M.: HALU MH®PA-M, 2014 - 302c.
http://znanium.com/bookread.php?book=391800

7.3. UHTepHeT-pecypcChbl:

Bubnunoteka ctareit - http://elibrary.ru/title_about.asp?id=8253
NHcTuTyT dprsaunonorum pacteHni - http://www.ippras.ru/
Nekumm - http://www.twirpx.com/files/biology/plant_physiology/
OHNamH-aHUuknonenus - http://fizrast.ru/

doTocuHTES - http:/livebreath.com/rastfiz/page106.htm

8. MarepuanbHo-TexHM4Yeckoe obecrneyeHme oUCLMMINHBI(MOAYNS)

ALl

OcBoeHve AncUMnavHbl "dusnonorus pactTeHnin" npeanonaraeTt NCNonb30BaHne CneayoLwero
MaTepuanbHO-TEXHNYECKOro obecneyeHus:
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1.MynbTuMeauniiHbIA KOMMbIOTEP (TEXHUYEeCKMe TpeboBaHuMs: rpadpuyeckast onepauroHHas CUCTeMa,
npuBOL A1 YTEHNS-3aNMUCU KOMMNAaKT-ANCKOB, ayano- N BUOEO BXOAbl/BbIXOAbl, BO3MOXHOCTHY BbIXx04a
B VIHTEepHeT; ocHalleHne akyCTUY4eCKUMU KONOHKaMMN, MUKPODOHOM 1 HaYLIHNKaMK; C NaKkeToM
NPUKNagHbIX MPOorpamm).

1. MynbTmMegnanpoekTop.

2. Hoytbyk

3. OKpaH Ha wraTumse.

Mporpamma cocTtasneHa B cootBeTcTBum ¢ TpeboBaHnsmm GrOC BINO 1 y4ebHbIM nnaHoM no
HanpasneHuo 022000.62 "Skonorns 1 NpMpoLoNonb3oBaHne" 1 Npodunto noarotoskm MNMpuknagHas
akonorus .
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Tumogpeesa O.A.

" 201 __r.
PeueH3eHT(bl):

baraesa T.B.
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