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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:

MCcnonb3oBaTb NPMOBPETEHHBIE 3HAHMS ON1S AaNbHEWIWero pa3BMTNS TEOPETUYECKMX OCHOB
XUN3HeOesTeNbHOCTM pacTeHWIA U pelleHnst akTyasbHbIX MPakTUYecKnx 3anay B obnacTu
pacTeHNeBOACTBA, Cenekumm, putobnoTexHonornm, goapmMaueBsTnk, 3aWwmTbl 1 MOHUTOPUHIa
pacTUTeNbHOro 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 1 yachbl
ayauTopHOM paborThbl,

Pasnen
N .D.I/II(\:’ILI.VIHJ"I.II;I'HbI/ CemecTp chnﬂgf:a X T‘()g ﬁgg:)l(()ocm TeK\Il('-(')-'-:T‘:) aszbl
ony Mek ImI'Ipal(wmecm/leJ1a60paTop|-||:|e
i 3aHATUA pa60TbI
Tema 1. BBEOEHUE
Mpeomer, uenun 3agayn
JoM3NONOrnn pacTeHni.
1. MeTtononormnyeckme 2 1 2 0 0
acnekTbl COBPEMEHHOM
dontodpmsnonorum.
Tema 2.
dN3NON0TI N4 KOJINOKBUYM
2 IPACTUTENBHOM 2 2 2 2 0
KNETKW
Tema 3. KONMOKBUYM
3 |0OTOCHHTES 2 | 36 | 8 2 0
PerncrpaumnoHHblii Homep 2162214 DAEKTPOHHEH
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Bugbl n yachbl
Paanen ayauTopHon paboTbl,
N| Avcusnws - Comeornc Ll e vacan " onpon
MpakTnyecknellaboparopHbie
Jlekuum 3aHATUSA pa60TbI
4. Tema 4. ObIXAHNE 2 7 2 2 0 KONNOKBNYM
Tema 5.
dN3NONO0I N4 KOJINOKBUYM
> |IBOLLOOBMEHA 2 8 4 2 0
PACTEHNW
Tema 6.
DdPNI3NONO0T N4 KONNOKBUYM
6. IMUHEPANBHOMO 2 9 2 2 0
MATAHUNA
Tema 7. POCT,
7. PA3BUTUE U 2 10 4 2 0 KONOKBUYM
ONTOIMOPMOHDI
Tema 8. Apantaums u
8 yCTOM4MBOCTb pacteHun| 11 0 5 0 :qu;goanaﬂ
" |K doakTopam cpenbl
Tema 9. Ntorosoe KOHTpPONbHas
9- |cobecenopanme 2 12 0 2 0 paboTa
Tema 10. utorosas
10. doopma KOHTpons 2 0 0 0
Tema . toroeas 3a4ert
dhopMa KOHTPOS = 0 0 0
Ntoro 24 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

PerncTpaumnoHHbii Homep 2162214 ;i[

3
CrtpaHnua 5us 17. 11! yu

o



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

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. PU3NOJIONNSI BOOOOEMEHA PACTEHUN
neKkumnoHHoe 3aHsitTne (4 yaca(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)):
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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

neKkumnoHHoe 3aHsitTne (4 yaca(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)

Bunbl
N Paspnen Cemectp| 18A€N9 | camocTosiTensHoi [TpyAoemMKkocTy g%%“g:g:?:;gzg;
AucumnnuHbl pcemeCTpa pa6orbl (B yacax) 260ThI
CTYLEHTOB P
Tema 2.
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Buabi
N dopMbl KOHTPONSA
Pasgen Henens | camoctosTenbHon [TpynoeMKOCTb| b
N AducumnnuHbl CeMeCTpcemeCTpa paborthbl (B yacax) camocrosmenbuow
CTyAOeHTOB paboTb!
Tema 3. noaroToBka K
3.|bOTOCKHTES 2 3-6 KONNOKBMYMY 4 KONNOKBIYM
noaroToBka K
4.Tema 4. ObIXAHUNE 2 7 KONTIOKBIAYMY 4 KONMOKBUYM
Tema 5.
dN3NOJTIOMnNA noarotoeka K
5/BOLIOOBMEHA 2 8 connokamymy 4 |Konnokeuym
PACTEHNI
Tema 6.
DdPUN3NONOTINA noaroToeka K
6. MWHEPAJIbHOIO 2 9 KONMOKBUYMYy 4 KONNokBIyM
MATAHNA
Tema 7. POGT, noaroToBka K
7.|PA3BUTUE U 2 10 Ko#ﬂ BV 4 KOMNOKBUYM
®UTOMOPMOHbI yMy
Tema 8. Anantaums u Egﬂgga;a; 2 KONNOKBUNYM
8 YCTONYMBOCTb pacTeHUi o 11 [nonrotoska K
K dpakTopam cpenbl KOHTPONLHON 5 KOHTPONbHAas
TO4Ke Todka
Tema 9. WTorosoe roaroroska K KOHTPOMbHAS
9. 2 12 [KOHTPONbHOW 4
cobecenoBaHue paGoTe paboTa
Ntoro 32

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:

1. Ponb BoAbl B XW3HW pacTteHuin. MonekynsapHasi CTpyKTypa 1 omsnyeckue CBOMCTBA BOAbI. 2.
[MocTynneHue Boabl B pacTUTENbHyto KneTky. OCMOTMYeCKoe OaBneHue 1 ero 3Ha4yeHue B
nornoweHun Boabl KneTkon. 3. TepmoguHammyeckmne nokasaTenn BOLHOINO pexnMa pacTeHui:
BOLHbIV NOTeHUMan u cocywas cuna knetku. 4. CoctosiHme BoAbl B pacTsopax. Baanmogencreve
BOAbI 1 Briononumepos (b6enkos), rmapartauns. dopma BoAbl B KETKE - CBOOOAHAS U CBA3aHHAs
BO4A, UX puaunonormyeckas ponb. 5. KopHesas cuctema kak opraH nornoweHus sogpl. CoctosiHue
BOAbl B NoYBe. [locTynneHne n nepefsnxeHne B KOPHe: NyTu 1 MexaHn3mbl. 6. KopHeBoe OaBneHue.
"Mnay" n rytTaums pacteHui. Myt n MexaHn3ambl NepeaBuXeHNs BOLbI MO pacTeHuto. 7.
TpaHcnnpauwns, ee 3Ha4eHne; NACT Kak opraH TpaHcnupauuu. Bugsl TpaHcnupauuu, ee nokasatenu.
CyTo4HbIN X04 TpaHCNupaunn, BAUSHUE BHEWHNX YCNOBUIA. 8. YCTbU4Hasa TpaHcnvpaums. Perynauuns
YCTbUYHbIX ABMXeEHMUA. 9. OcobeHHOCTM BOAHOro 06MeHa y pacTeHUiA PasfinyHbIX 9KONOrMYECKNX
rpynn. dunsnonornyeckne OCHOBbI OPOLIAEMOro 3eMefenus.

Tema 6. PUNONOITNA MUHEPAJNTbHOI'O NMUTAHUSA
KONNOKBMYM , MPUMEPHbIE BOMPOChHI:

1. VicTopms pa3Butms y4eHns 0 MUHepanbHOM NUTaHUKM pacTeHuii. 2. MakpoanemeHThl - K, Ca, Mg,
S, P, ux gouanonornyeckas ponb. 3. Prsmonornyeckas ponb a3ota B XU3HW pacTeHuid. IcToYHMKK
A30THOr0 NUTaHUS BbICIWIMX 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 NUTAHUS: BUSIHWE
BHEWHWX N BHYTPEHHNX hakTopoB. Pramonornyeckme 0CHoBbl MPUMEHEHNS yo006peHNiA

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
KNeTkn MoryT normbHyTb BO BPEMS TasiHNS nbaa?

KOHTPO/NbHAs TOYKa , NPUMEPHbIE BOMPOCHI:

15. Kakme npucnocobneHms K BbIXXUBAHMWIO B YCNOBUSX HU3KUX TeMMepaTyp coopMn?poBanuct y
pacTeHuin B npouecce punoreHesa? 16. YTo Ha3biBatOT MOPO30YCTONYMBOCTLIO? 17. YTO Takoe
ajanTtaums K HA3KUM Temnepartypam (3akannmsaHue) pacteHnin? Kakme n3aMeHeHns NnponcxoasT B
KneTkax Bo BpeMs 3akanvmeaHua? 18. YTo aBnsieTcs HenocpeacTBEHHOW MPUYNHON BbIMOKaHUS
pacTteHuin? MNoyeMy paHHein BECHOW MOryT pa3opBaTtbcst KOpHU? 19. YTo aBnsetcs npuyinHoi rmbenn
pacTeHui npu BbinpesaHnn? 20. Hem 0TAn4aloTCs pacTeHns-akkyMynaTopbl MOHOB OT PacTeHUN
nHgukatopos? 21. Kak BnuatoT TaxXenble Metansbl Ha Makpomonekynbl? Kakoe BNnsiHue okasbiBaroT
TSXenble MeTanibl Ha POTOCUHTE3? 22. Kak M3MeHseTCa BOL4HbIV CTaTyC pacTeHus non oencTBuem
TSXEeNbIX MeTannoB? Kak oHv BnAOT Ha pocT? 23. Kak nameHseTcs nornoweHne BelwecTs nog
NEeNCTBNEM TSaXenNbiX MeTannoB? 24. Kakme MexaHn3Mbl MOMOraroT Kfetkam yMeHbLlwaTb
KOHLIeHTpauuio Taxenbix MeTannoB? 25. Kakylo ponib urpaet Kneto4yHas CTeHka B 3awuTe oT
TAXenblX MeTannos? Kak nnasmanemMma sawmwaeT KneTky oT 3Tux metannos? 26. Kakue npoueccsl
NPONCXOLAT B KNeTKax B OTBET Ha AeWCTBME NOOOro akcTpe?manbHoro doaktopa? 27. CMHTES Kakmx
6enKoB NOBbIWAET YCTONYMBOCTb K AeiCTBUIO Ntoboro ctpeccopa? 28. Kakue HN3KOMONEKynsipHble
BelecTBa ABNSTCS YHUBEPCaNbHbIMU NpoTekTopamMun? 29. B yeMm nposiBnseTcs cneumguyHoOCTb 1
HecneununYHOCTb OTBETHbIX PeakLMin pacTeHUn Ha CTPECCOoBbIe (DakTopbl?

Tema 9. UTorosoe cobecepoBaHune
KOHTponbHas paboTta , NpUMepPHbIE BONPOCHI:
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CnoxHocTtb: 1 OonH nnm HeCKONbKO OTBETOB B xnoponnactax NpomMcxoasT cnegytowme npoueccehl
1.CuHTe3 Boabl 2.CuHTe3 kpaxmana 3.PacwenneHne 6enkos 4.06pasoBaHue kucnopona 5.Mmaponus
nonucaxapuaos 2. CnoxHocTb:1 OanH unn Heckonbko oTBeToB Pubocombl: 1.OKpyXeHbl ABOVHOWA
MeMbpaHoi 2.HaxooaTcsi Ha MOBEPXHOCTM WEepPOoXoBaToi sHOonnasMaTnydeckom cetn 3.dopMupyot
BepeTeHo aeneHunst 3.CnoxHocTb:1 OanH unmn Heckonbko oTBeToB K HeMeMbpaHHbIM opraHonaam
Knetku otHocaTcs: 1.J7lIusocomel 2.Pnbocombl 3.Mutoxonapum 4.Mnactnabl 4. CnoxHocTb: 2 OanH
NN HECKONBbKO 0TBETOB MUKPOTPYOOUKM BLINMOMHAIOT B KNeTke cneayowme dyHkumm: 1.
MoanepxusatoT onpeneneHHyto gopmy knetkn 2. ObpasytoT untockenet knetkn 3. ObecneynsaioT
LOBUXEHMe umtonnasamel 4. MepeHocsT aMUHOKMCNOTBI K MecTy cuHTe3a benka 5. CnoxHoctb 2 OauH
NN HECKONbKO OTBETOB. [lepokcncombl yHacTByloT B npouecce? 1.MpeBpalleHns xupa B caxap
2.CvHTe3a kpaxmana 3.Pa3noxeHuns nepekucu sogopoa Ha sogy v kucnopog 4.CnHtesa
xnopodounna 5.PotoabixaHns 1.CnoxHocTtb 2 OanH MK HeCKONbKO oTBeToB KapotmHomabl
BbINONHSOT cpyHKUMIO? 1.PeuenTtopHyto 2.3awmnTHyto 3.6apbepHyto 4.CeHcnbunmaaTopa
5.TpaHcnopTyto 2. CnoxHoctb 1 OAanH unm Heckonbko oTBeToB [pouecc, BeOywmi K BblASNEHWNIO
Kucnopoga npu cootocuHTese? 1.0kncneHune rmokosbl 2.BoccctaHosneHne HuTpartos 3.PasnoxeHue
CO2 4.®dotonms Boabl 5.CuHTe3 AT® 3. CnoxHocTb 2 CooTHOCUTE NPOAYKThl POTOAbIXaHUS C
nokanusauwuen nx B opraHennax 1.®pcgornmkonmeas kmcnota 1.MutoxoHapum 2. nnokcunesas
kucnota 2.Xnoponnactbl 3.CepuH 3.Mepokcncombl 4. CnoxHocTb 3 HazoBuTe npenmyliectea
C4-pacteHnin 5. CnoxHocTtb 1 OanH Mnn HeCKOnNbKO oTBeTOB [Mpn OTOCMHTE3E UMEET MECTO
1.BoigenerHne CO2 2.MMornoweHne O2 3.CnHTe3 yrnesonos 4.3anacaHune Xunpos 5.HakonnexHme
Kpaxmana 6.CuHte3 AT® 1. CnoxHocTb 1 OanH nnm Heckonbko 0TBeToB A3pobHoe AbixaHue
BkntovaeT? 1.Mnmnkonma 2.Lukn Kpebea 3.Lukn KanberHa 4.9TL-anekTpoH-TpaHCcnopTHas Lenb
5.®o1oabixaHne 2. CnoxHocTb 2 COOTHECUTE KOMMOHEHTbI OTL, AblxaHns ¢ NepeHOCOM NPOTOHOB U
anekTpoHoB 1.FeS-6enku 1.MlepeHocymkn MPOTOHOB 2. XMHOHbI 2. lepeHOCYMKIN 3NEKTPOHOB
3.Untoxpombl 3.NepeHocHnkn anekTpoHOB 1 NPOTOHOB 1. CnoxHOCTb 2 MNMpenMyiecTBEHHbIA POCT
TeX U MHbIX OPraHoB B HeandepeHUnpoBaHHbIX Macce KNeTokK (Kannc), 3aBUCuT ot
COOTHOLWEHNS UTOropMoHOB?. 2. CNoxXHOCTb 2 OAMH NN HECKONbKO OTBETOB AYKCWH Bbi3biBAET?
1.MNoAawenaynBaHne KNeToYHbIX CTEHOK 2. 1oBbllWeHne akTMBHOCTY rugponas 3.YkpenneHve
KNeTo4yHOM CTeHKN 4.BTopuyHbI TpaHcnopT caxapoB 5.CHuxeHne Typropa kneTku 6.Poct knetkn
nytem pactaxeHuns 3. CnoxHocTtb 1 OAnH nnm HECKONbKO 0TBETOB [N CTUMynauumn co3peBaHms
nnogos ncnonb3yot? 1.¥Yrnekucnoiin rad 2.A3ot 3.Kucnopogn 4.Booopon 5.91nneH

Tema 10. utorosasi oopma KOHTpons
Tema . UTorosas doopma KOHTpons

[MprMepHbIe BONPOCHI K 3a4eTy:

XwusHb 1 Hay4Hasa geaTtenbHocTb K. A. Tumnpsasesa.

- M. LIBeT - XXU3Hb 1 Hay4yHasa OesATeNbHOCTb.

- cTopus nayvyeHms MmHepanbHOro NuTaHns pacTeHuia

- Bknap, pycckux y4eHbiX B pa3BuTME yH4eHUS O MUHEParbHOM NUTaHUM PaCcTEeHWA.
- cTopums oTkpbITUS PUTOrOpMOHOB

- MpupoaHbie NHrMbUTOPLI pocTa

- CUHTETUYECKME perynatopbl pocta

- DUTOXPOMHAs cucTemMa pacTeHuin

- [Non pacTteHuin n ero ropMoHanbHas perynsaumns

- cTopus nayvyeHms gootocnHtesa

- YCTONYMBOCTb pacTeHunii K HebnaronpusaTHbIM BO3LENCTBUSAM

- DOTOCUHTETMYECKMIA annapar pacTeHuin

- OcobeHHOCTN BOOHOro obMeHa pacTeHuia

- POTOCMHTES KakK NpoLecC yrneponHoro NnuTaHus pacteHni

- OCOBEHHOCTN MMHEPANIbHOTO NMUTAHUS PacTEHWI

- YCTON4YMBOCTb pacTeHUn K OENCTBUIO HU3KUX N BbICOKUX Temneparyp
- YCTOMYMBOCTb pacTeHnit K MHAPEKLMOHHbIM 3aboneBaHmsam

- YCTOMYMBOCTb pacTeHM K BOLHOMY CTpeccy
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- ConeycTon4mBOCTb pacTeHuia

- OBONIOUNS ObIXaHNS

- 9BonoUMS OTOCUHTES3A

- OcobeHHOCTU AbIxaTenbHOro 0bMeHa pacTeHui

- OCO6EeHHOCTN a30THOrO NUTAHNSA PacTEHMI

- POTOCUHTES N ypoXal

- [opMoHanbHas perynauust ounanonormyeckmnx npoLeccoB

- doToCUHTES BakTepwii

- OcobeHHOCTN POoTOCUHTE3A TONCTAHKOBBIX

- C4- dpoTOCHHTES

- BoipawwmeaHue pacteHuii 6e3 noysbl

- [iBnxeHune pacTteHun

- dUTOXpOMHasa cucTema pacTeHui

- [OpMOHanbHas Teopus pasBuUTUS pacTeHUin

- AyKCVIHbI KaK perynsitopbl pocta pacTeHui

- LLMTOKMHMHBI KaK perynatopbl (on3nonormyeckmnx npoLeccos pacTUTeNbHOro opraHn3ama
- [lpuMeHeHne perynatopoBs B NpakTUKe BbipalMBaHNS C/X KyNbTyp
- HacekomosoHble pacteHus

- TpaHcreHHble pacTeHus

- BTropuyHble MeTabonunTbl pacTeHUin N NX NPUMEHEHNE B HAPOLHOM XO3SACTBE
- Llmtockenet pacteHum

7.1. OcHOBHas nuTeparypa:

1. duanonorns pacteHuii : y4eb. ans CTyaeHToB BYy30B, 0Oy4arowmxcs no 61on. cneumanbHOCTSM U1
HanpasneHunto 510600 "buonorng" / [H. . AnexuHa, 0. B. BanHokuH, B. ®. MaBpuneHko u ap.] ; noq,
pen. W. IN. Epmakosa .? M. : Akagemus, 2005 .? 634 c.

2. dnanonormsa pacteHunii: y4ebHNK ons CTyAeHTOB BbICIIMX Y4eOHbIX 3aBefeHNiA, 00y4atoLwmnxcs no
6ronornyecknm cneumnanbHOCTAM 1 HanpaeneHuio 510600 "Buonorus” / [H. . AnexvHa v op.] ; noa
pen. npod. W. M. Epmakosa .? 2-e n3g., ucnp. ? Mocksa : Akagemus, 2007 .? 634 c.

3. Nctopus cpapmauun: 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. MNpakTrkym no pmanonornm pacteHmin [OnekTpoHHbin pecypc] / B.H. Bopobbes,
t0.10. HesMepxuukas, /1.3 XycHeTauHosa, T.I1. AkyweHkosa. - KazaHb:KasaHckuin yHusepcuTer,
2013.-80c. -

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

7.2. JlononHuTenbHasa nuteparypa:

1. Punamonornsa pacteHunin : y4ebHNK ons CTyAeHTOB BbICWIMX y4EOHbIX 3aBEAEHUIA N0
arpoHomuyecknm cneunanbHoctam / B.B. KyaHeuos, IM.A. OImuTtpresa .? Mockea : Bbiclwas wkona :
Abpwuc, 2011 .? 783

2. duaunonorus obixaHns pacteHuii : yuebHoe nocobue / O. A. Cemunxatosa, T. B. Hupkoea ;
CaHkT-leTtepbypr. roc. yH-T .? CI6 : N3a-8o CaxkT-MeTepbypr. yH-Ta, 2001 .? 220 c.

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

4. InTerprpoBaHHas 3almta pacTeHnin oT BpeOHbIx opraHnaMos: Yueb. nocobue / I'.1.bazapbipes,
H.H.Tpetbsakos n gp. - M.: HLU MHDPA-M, 2014 - 302 c.
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http://znanium.com/bookread.php?book=391800

7.3. UHTepHeT-pecypcChl:

Bubnnoteka ctareit - http://elibrary.ru/title_about.asp?id=8253
WHCcTUTYT chmnanonornm pacteHun - http://www.ippras.ru/
INexuwnn - http://www.twirpx.com/files/biology/plant_physiology/
OHNamH-aHumnknonenus - http://fizrast.ru/

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

8. MarepuanbHo-TexHU4eckoe obecrneyeHue oUCLUMUNINHbI(MOAYS)

AL

OcBoeHne ancumnamnHbl "®uanonorus pacteHnin" npeanonaraeT NCNOb30BaHNE CNeayoLero
MaTepuanbHO-TEXHNYECKOro 0becneyeHus:

1.MynbTuMeauiiHbIA KOMMbIOTEP (TEXHUYEecKe TpeboBaHMs: rpadpmryeckast onepauroHHas CMCTeMa,
npuBOL A1 YTEHNS-3ANMUCY KOMMNAKT-ANCKOB, ayano- 1 BUOEO BXOAbl/BbIXOAbl, BO3MOXHOCTY BbIx04a
B VIHTEepHeT; ocHalleHne akyCTU4eCKUMM KONOHKaMMN, MUKPODOHOM 1 HaYLIHNKaMW; C MaKkeToM
NPUKNagHbIX Nporpamm).

1. MynbTmMegnanpoekTop.

2. Hoytbyk

3. 9KpaH Ha wraTtumee.

MNporpamma coctaBneHa B cooTBeTCTBUM C TpeboBaHnsmMm @I OC BINO u yyebHbIM NnaHom no

HanpasneHno 022000.62 "9konorns 1 NpMpPoLONob30BaHNE" 1 NPOUIIIO NOATOTOBKM
Mpuponononb3oBaHue .
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Tumodpeesa O.A.
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