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Mporpammy ancumnnuHbl paspabotan(a)(n) Tumodbeera O.A. ; npodbeccop, O.H. (npodeccop)
Xoxnoea J1.MN. Kadpenpa 60TaHnKy 1 oU3NONOrnn pacteHnii oTaeneHne buonorum n BUOTEXHONOTN ,
Ludmila.Khokhlova@kpfu.ru

1. Uenn ocBOEHNS AUCLUMINHBI

OcHoBHas Lenb npenoaaBaHns PuUsnoNorny pacTeHnii 3aknioyaeTcsl B ToM, 4ToObl Aatb CTyAdeHTam
COBpEeMeHHble npeacTasneHmsi 06 OCHOBHbIX OM3MONOrMYECKUX NPoLeccax 3eN1eHOro PacTeHus,
MexaHn3Max Ux perynsiuum 1 3aKOHOMEPHOCTSAX B3aMMOAECTBMS PACTEHUIA C YCNOBUSIMU
oKpyxatollein cpepl. Mporpamma BkoHaeT cneayowme pasnenbl: U3N0Iorns pacTuTeNbHoM
KNeTKun, OOTOCMHTE3, OblXxaHne, BOOHbIA 0OMEH, MYHepanbHOe NUTaHne, POCT, Pa3BUTME U
doUTOropMoHbl. PaccMaTtprBaroTcsl BONPOChl TEOPETUYECKOro 1 NPakTUYeckoro NpunoXxeHns
JoyHIaMeHTanbHbIX (OVU3MONOrMYECKMX 3HAHWIA O XU3HW PACTeHNI KakK ONsl PacKpbITS HOBbIX
3aKOHOMEPHOCTE CyILEeCTBOBAHMS XMBbIX OPraHN3MOoB, Tak U ONsl pelleHnst akTyanbHbIX Npobnem
PacTEeHMEBOCTBA, CENEKLUMN, OUTOBNOTEXHONOMUN, 3aWUTLI PACTUTENIBHOTO MUPA, COXPaHEHUS
6uopasHoobpasusi Ha 3emne 1 nogaepxXaHus cTabunbHOro COCTosIHUS Buocoepbl.

2. MecTO AMCUMNNUHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbLHOro o6pa3oBaHus

JaHHas yuebHas aucuunnnHa BkntodeHa B pasaen " 63.5.2 MNpodgeccrmoHanbHbIn
obpaszoBartenbHoit nporpammbl 020400.62 Bronorns n oTHocUTCs K 6a30BOM
(obwenpodeccrnoHanbHom) Yyactn. OcBamBaeTcs Ha 3 Kypce, 5 ceMecTp.

Livkn B.3. B.4, 6a3oBas 4acTb. [epen n3y4eHmemM kypca CTyAeHT OONXEH OCBOUTb cleayowme
omcumnanHbl: Xnumns (oblwas, HeopraHuyeckas, opraHudeckas), buonorus (6otaHuka, akonorus),
Buoxnmus.

OCHOBHOW

3. KomneteHuuu obyyarowerocs, hopMmpyemblie B pe3ynbTate 0CBOEHUS OUCLUM/INHDI
/mopyns

B pes3ynbTarte 0CBOEHUSA OUCLUMINHBI POPMUPYIOTCS crneaylowme KOMNeTeHUNn:

Lincpp komnereHuyu npuoﬁpepral:::ag?laﬁg:ﬁ;enuuu
OK-1 CneflyeT 9TUHECKMM 1 NPaBOBbLIM HOPMaM B OTHOLIEHWN [PYTiX
(OBLLEKyNbTYPHBIE NOOEN N B OTHOLWEHUN NPUPOAbI (MPUHUMUMBI BMO3TUKN), UMEET
KOMNETEHLIN) 4ETKYH LEHHOCTHYIO OPUEHTALIMIO HA COXPaHEHWe NpMpoabl 1
OXpaHy Npas 1 340POBbs YeNoBeka
OK-16
(0blWeKyNbTypHbIE 3ab60TUTCS O KAYeCTBE BbINONHAEMOW paboThl
KOoMreTeHuun)
NCNonb3yeT B NO3HABATENBHOWN 1 NPOCPECCUOHANBHOM
OK--6 nestenbHocTn 6a30Bble 3HaHMSA B 06n1acT MaTeMatukm u
(0bLWeKyNbTypHbIE €CTECTBEHHbIX HayK, MPMMEHSET METObl MaTeMaTNYeCKOro
KOMMEeTEHLMN) aHanusa n MoLEeNMpoBaHNs, TEOPETUYECKOIO U
3KCMNepUMEHTaNbHOro nccnenoBaHms
LEMOHCTPUPYET 3HAHNE MPUHLIMMOB CTPYKTYPHOW 1
MnK-3 PYHKLMOHANbHOM opraHn3aunm 6uonorniecknx 06 -EKToB U
(npodhbeccuoHanbHbie MEXaHN3MOB rOMEeOCTaTUYECKON pPerynsiumm; npuMeHseT
KOMMEeTEHLMN) OCHOBHble (OM3MONIOrMYECKMe METOAbI aHANN3a U OLEHKM
COCTOSIHMS! XMBbIX CUCTEM
AK-5 NPVMEHSIET COBPEMEHHbIE 3KCNEPMMEHTalbHble METOAbI
(NPOCDECCMOHATNbHBIE pagonol ¢ buonornyecknmm 06'beKTaM6I/I B MOMEBbIX W )
KOMMETEHLIN) nabopaTopHbIX YCNOBMSX, HABLIKI PabOThl C COBPEMEHHON
annapartypoi
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Pacwmndpposka
LLincpp komneteHumu npuobpeTaeMor KoMneTeHLUU
OK-18
(0BLeKkynbTypHbIE ymeeT paboTtatb CaMOCTOATENLHO 1 B KOMaHAE
KOMMeTeHuunm)

B pesynbrate 0CBOEHUS OUCUUMINHBLI CTYOEHT:
1. DONXEH 3HaTb:

obnagatb TEOPETUYECKUMUN 3HAHUSIMU O MEXAHMU3MaX PErYNALUM 1 MHTErPaLMN OCHOBHbIX
XWU3HEHHbIX (PYHKLWIA pacTeHNi Ha pasdHbIX YPOBHSX MX CTPYKTYPHOW OpraHM3aLm: MONeKynspHOM,
CyOKNEeTOYHOM, KNETOYHOM, OPraHHOM, OPraHN3MeHHOM 1 BMOLIEHOTUYECKOM;

2. IONXeH yMeTb:

yMeTb NCMOMb30BaTb NPUOBPETEHHbIE 3HAHMS ONS faNbHEWLWEro PasBmTNs TEOPETUYECKUX OCHOB
XU3HEeOesTENbHOCTU PACTEHUI 1 PELLEHNS aKTyalnbHbIX NPaKTUYeCcKnx 3aaad B obnactu
pacTeHMEBOLCTBA, CENEKLMN, OUTOBMOTEXHONOMUN, CPaPMaLIEBTVKM, 3aLUMTBI 1 MOHUTOPWHIa
PacTUTENbHOro MMpa.

3. DONXEH BnaneThb:

MOHMMAaTb CYWHOCTb M BHYTPEHHIOK NPUPOAY OCHOBHbIX NMPOLIECCOB XN3HEAEATEIbHOCTU PaCTEHNI
N MX B3aMMOCBSI3b C YCMOBMSIMU OKpYXatolWel cpeapl;

4. CTpyKkTypa 1 cogepxaHvue AUCLUNMUHBI MOAyns
Obuwas Tpy[0EMKOCTb AUCLIMIMIIMHBI COCTaBNSET 6 3a4eTHbIX(ble) eanHnL(bl) 216 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONSA AUCLMMINHBI 9K3aMeH B 5 cemecTpe.

CyMmMapHo no ancumnanHe MOXHoO nony4ntb 100 6annos, n3 HUX Tekywas paboTa oueHnaeTcs B 50
6annos, ntorosas cpopma KoHTpons - B 50 6annos. MMHMManbHoe KONMYeCTBO ANS AOMyCcKa K 3a4eTy
28 6annos.

86 6annos n bonee - "oTANYHO" (OTN.);

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

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

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

4.1 CTpyKTypa 1 comepXxaHue ayauTopHon paboTbl Mo AUCLMNNINHE/ MOAYIO
TemaTnyeckum nnaH oUCUUNANHbI/MOAYNA

Buabl un yachol
ay,oMTOpHOM paboThbl,

Paspen
Henens WX TPYyA0eMKOCTb Tekyime coopMbl
N 'D'"Kn"g;lr;;:_:;”b'/ CeMecﬂ:’cemecrpa (B yacax) KOHTpOnsi
Nekumm MpakTnyeckmelllabopatopHbie
3aHATUA paboTbi

Tema 1. lNpeamert, uenu

1.|v 3apayn pusmonorum 5 1-2 4 0 0
pacTteHuia.
Tema 2. dusuonorus K KBUYM
2, ! .| 5 3 2 0 8 Onnokemy
pacTUTENbHOWN KNEeTKOM
PeructpaumnoHHbIin Homep 8494 DAEKTPOHHEH
B0l VHUBEPCHTET
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Bugbl n yachbl
Pasgmen ayauTopHOM paborThbl,
Hepens MX TPy AO0EMKOCTb Tekywume copmbl
N ‘D'"Kn"(")':lr;;}r;”b'/ C("w'echcemecrpa (B yacax) KOHTpoOns
Nek M"I'IpaK'rw-lecmeHaﬁoparoprle
u 3aHATUA pa601b|
3.[Tema 3. doTocuHTES 5 4-7 8 0 10 KONNOKBIYM
KOHTpPO/bHas
4.Tema 4. ObixaHne 5 8-9 4 0 6 paboTta
Tema 5. dusnonorus
5./BogHoro obmeHa 5 10-11 4 0 12 KONNOKBUYM
pacTteHui
Tema 6. dusuonorus KOMTOKBUVM
6.|MUHepanbHOro NUTaHnA 5 12-13 4 0 6 y
pacTeHun
Tema 7. PocT, passutue
7 |oacrenmii. 5 | 1416 | 6 0 8 KONNOKBIYM
®UTOrOPMOHDI
Tema 8. YcTonumeocTb
pacTteHuin K
8.|HebnaronpuaTHbIM 5 17-18 4 0 4 pecpepar
hakTopam
oKpy>Xatolen cpeabl
Tema . Itorosas 5 0 0 0 9K3aMmeH
" |doopma KoOHTpONSA
NTtoro 36 0 54

4.2 CopepXxaHue ONCLUMIUHDI
Tewma 1. Npenmer, uenu u 3agauv pnanonornm pacTeHun.
neKkumnoHHoe 3aHsitTne (4 yaca(os)):

VcTopusa passutns couamonorum pacteHmin. Metoabl 1 METOLONOMNA ANCUMMANHBL. MecTo
JoM3NONOrnmM pacTeHnii Kak UHTErpPUpYoLLEl Haykn B cucteme buonorndecknx Hayk. MNepcnekTusbl
pas3BUTUS OU3NoNornn pacteHui. lNpaktmyeckoe 3aHayeHne onanonorum pacteHnin. Pmnsnonorns
pacTeHuin U pacTeHNEBOLACTBO

Tema 2. dPusnonorus pacTutTenbHOM KNeTKkoun
JNIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

Cneundmyeckne 0cCOOEHHOCTN CTPOEHMS PACTUTENBHOW KNETKUN, €€ OCHOBHbIE CYOKNETOYHbIE
CTPYKTYPbI, MX OYHKLMWX: KNEeTOYHAs CTeHKa, AP0, NnacTuibl, MUTOXOHAPUK, pnbocomsl, IMP,
NepoKCMCOMbI, FMNOKCUCOMBI, annapart [onbaxu, BakyonspHas cuctema. BakyonspHbiin n
umMTonnasMaTnyeckmnii cumnnacTel. MembpaHHbIi NPUHLMMN OpraHn3aLmmn NOBEPXHOCTY
npoTonnasmbl 1 opraHenn knetku. CTpykTypa v cBorctea buonormyeckux membpaH. Ponb
nnasmaneMmbl B BOCAPUSATUN U TPAHCOYKLUMN CATHAN0B BHEWHen cpeabl. [1ocTynneHne BelwecTs B
pPacTUTENbHYIO KNeTky. Ponb KneTo4Hoi cteHkn. MembpaHHbIi TPaHCMOPT MOHOB: MEXAHU3MbI
(aKTMBHBIA M NACCUBHbBIV NEPEHOC), MOHHbIE HACOCHI, N3OUPATENBbHOCTL U KMHETUKA npoLiecca.
3HayeHne TpaHCMeMOpaHHOro 3NeKTPOXMMNYECKOro NOTEHUMana B MPOHMKHOBEHN MOHOB Yepes
MeMOpaHbI.

naboparopHas pabora (8 yaca(oB)):

1. BaskocTb yutonnaamol 2. [suxeHne yutonnasmol 3. NpoHMLAEMOCTb LMTOMNIa3Mmbl
Tema 3. doTOCHHTE3

JNleKLMoHHOoe 3aHsiTne (8 yaca(os)):

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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NcTopuns passuTns yyeHns o gootocuHtese. Macwrabbl U 3Ha4YeHne OOTOCMHTE3a B 9KOHOMIKE
npuponbl. Pabotbl K.A. TUMMpsi3eBa, CBS3aHHbIE C N3Y4YEHNEM SHEPTreTUYECKON CTOPOHBI
dooTOCKMHTE3a U huanonorndeckor ponu xnopodomnna. Obuee ypaBHeHNEe POTOCMHTESA.
CTpyKkTypHas opraHm3saums hoTocuHTeTNYeCckoro annapara. CTpoeHve nucTa kak opraHa
PoTOCUHTE3A. XNOoponnacTbl U xpoMaTodpopbl. Xnopodpunnbl, KapoTUHOMALI, OUKOBMANMHBI U Ap.
MUrMEHTbI POTOCUHTETUYECKNX OPraHN3MOB (CTPYKTYpa, CBOMCTBA, CNEKTPbI MOrNoWeHus,
6rocuHTes, dpyHKUMK. MornoweHne ceeta NUrMeHTaMn. SNEKTPOHHO-BO30YX AEHHbIE COCTOSIHMSA
NMrMeHToB. Murpaums sHeprum B cuctemMe NMrMeHToB poTocrHTesa. NpeobpasoBaHune sHeprum
CcBeTa B SHEPruio XMMUYEeCKux ceasen npu ootocnHtese. MexaHnsm CBETOBOM cTaguu.
doTocuHTeTU4eckas eauHmua. NoHATNE 0 peakUMOHHOM LUeHTpe. KOMNOHEHTbI
9NEKTPOHTPAHCNOPTHOM Lienn ooTocuHTe3a. Linknnyecknin n HeLmKnmn4eckuii TpaHcnopT
9N1EKTPOHOB. Y4acTune B NepeHoce 3MeKTPOHOB ABYX MUIMEHTHbIX cucteM. MexaHn3m BbloeneHus
Kucnopoga npu gootocuHTese. dotogoocgopunnposaHne. MexaHn3ambl SHEPreTM4eckKoro
COMPSIXEHNS NPy POTOCUHTE3E. XapaKkTepucTka OCHOBHbIX TUMOB POTOPOCCOPUIMPOBAHNS.
OCHOBHbIE MONOXEHUS XeEMNOCMOTUYECKO Teopun Mutdenna. XuMnam TeMHOBOM goasbl
gooTocuHTesa. lNpupoaa nepsuyHoro akuentopa CO2 v nyTn acCCUMUAALUKN YrAEKUCAOTbI NpU
dooTtocuHTese. OcobeHHocTH nyTelt ycBoeHnst CO2 y pacTteHuin C3- n C4-rpynn un nx akonorn4eckoe
3HavyeHne. CAM meTabonnam opraHmyecknx Kucnot. KoHeyHble NpoayKTbl (OOTOCUHTESA, UX
npespaleHns 1 nepeasuxXeHne No pactTeHno. IKonorns oTocuHTesa. 3aBUCUMOCTb
OOTOCMHTE3A OT BHELWHNX YCNOBWIA 1 (PU3NONOrMYECKOro COCTOSAHNSA pacTeHnin. CyTOYHbIN XO4,
dooTocnHTe3a. OcobeHHOCTN POTOCUHTE3A Y PACTEHMIA Pa3HbIX 9KONOrMYeckux rpynn. PoTocuHTE3
n ypoxan. Yinctaa npoaykTMBHOCTb (POTOCUHTE3A. YCnoBus, onpenensowmne npoaykTMBHOCTb
dgooTocuHTe3a. PaspaboTtka nyten ynpaBneHns goOTOCUHTETUYECKOW NPOAYKTUBHOCTBIO PACTEHMWIA. .

naboparopHas pabora (10 4yaca(oB)):

1. PaspgeneHve nurmeHToB no Kpaycy 2. KonnyectseHHoe onpeneneHne nurmeHToB 3. Yucras
NPOOYKTUBHOCTb POTOCUHTE3A

Tema 4. ObixaHune
neKkumnoHHoe 3aHsitTne (4 yaca(os)):

ObIXAHWNE PassuTtune npencraeneHnin o npupoae OblxaHusi Kak COBOKYMHOCTU NPOLECCOB
bruonoruyeckoro okmcneHus. pyxdgpasHas teopus obixaHus MNannaguHa. MNepekucHas teopus baxa.
PaboTbl Bapbypra, KelinvHa n gp. Obuiee ypaBHeHne apixaHus. CybcTpaTbl M KOMMYECTBEHHbIE
nokasaTtenu AbixaTeNnbHOro razaoobmeHa. F'eHeTnyeckas CBS3b Mexay OPOXEHNEM N OblXaHUEM,
pabotbl KocTblueBa. PepMeHTaTUBHBIE CUCTEMBI ObIXxaTeNbHOro npotecca. AspobHas 1 aHaspobHas
pasbl ObixaHus, rnnkonus, unkn Kpebca, rnmokcmnnaTHbii LUK, NEHTO30000CcaTHbIv NyTb
OKUCNEeHNs rNioko3bl. BuoaHepreTnyeckme acnekTbl AbixaHNs. DNEeKTPOHTPAHCNOPTHAS Lerb
MUTOXOHIPWIA: CTPYKTYpHAsA opraHn3aunsl, OCHOBHbIE KOMMOHEHTbI, UX
OKUCNUTENbHO-BOCCTAHOBUTENbHbIE NOTEHUMANbI. LIMTOXPOMHbIN 1 anbTepHaTUBHBIA NyTW NepeHoca
3NEeKTPOHOB, 0COOEHHOCTM OpraHn3aummn 1 nokanu3aummn AernaporeHasHbIX CUCTEM.
OkucnutenbHoe hoccopnnmpoBaHne, ero aHepretTmyeckas apdekTmsHocCTb. [yTn ncnonb3osaHus
aHeprum apixaHus. Ponb opixaHns B NnacTmyeckoM obmeHe BelwecTs. BnusHue gbixaHus Ha
OCHOBHble (OM3MONornyeckme npouecchbl ? PoToCMHTES, NOrNoweHne N nepeaBnxeHne BeWwecTs,
BOLOOOMEH, POCT 1 pa3BUTUE pacTEHUIA. 3aBUCUMOCTb PA3NUYHbIX NYTEW AbIXaHWS OT BUAOBbIX
0COBOEHHOCTEN pacTeHMiA, ero Bo3pacTa, Buaa TKkaHu, yCnoBuii pasButus (Temneparypbl, ra3oBoro
cocTaBa cpenpl, MTHTEHCUBHOCTU 1 Ka4ecTBa cBeTa v ap.). IbixaHne Kak coyHKLMS nprucnocobneHmns
pacTeHui K BHELWHWM YCNOBUSIM cpebl

naboparopHas pabora (6 4aca(oB)):

1. IbixaHne cemsH B 3aKpblTOM cocyae 2. OnpegeneHne akTMBHOCTM KaTanasbl
Tema 5. duaunonorus BoOgHOro o6MeHa pacteHUn

JIeKLMOHHOe 3aHsiTne (4 4aca(oB)):

KETPOHHBH
B_EPCHTET
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3HayeHve Bobl ANS XU3HeLeaTenbHoCcTn pacteHunii. CogepxaHve n pacnpeneneHve Boabl B
KneTtkax, TKaHsix u opraHax. CTpykTypa v conanyeckme CBOMCTBa YACTOM BOAbl. BoaHbIn 06MeH
pacTutenbHbix knetok. CocTosHMe (hopMbl) BOIbI B KNETKE U BANSHUE €€ Ha CBOWCTBA
npoTonnasmbl 1 PU3N0NOrMYeckmne npoueccol. TepMoanHaMmmyeckme rnokasarenu BOAHOro pexmnma
pacTEeHUI: aKTUBHOCTb BOAbI, XMUYECKMI U BOOHbIV NOTeHUManbl. ['pagueHT BO4HOro noteHumana
? OBMXyLWas cuna NOCTynneHns 1 nepeaBuxeHns Bobl B KNeTkax, TKaHaX 1 LeNoM pacTeHUn.
Cocyuwas cuna v BogHbIn noteHumnan. MexaHnaMmbl NOCTYNNEHNS, BblAENEHUS N NepeaBUXEHNS BOLbI
B pacTeHunn. KopHeBas cuctema ? cneumnanbHblid opraH BcacbiBaHus Boabl. KopHeBoe nasneHue,
3HayeHue ero B npoLeccax HarHeTaHus BoAbl B KOPeHb. AKTUBHOE NMOrnouweHne Boabl KOPHEM.
lN'yTTaumnsa n ?nnay? pacteHuin. TpaHcnMpaums, nokasarenu, ee (puanonormyeckoe 3Ha4yeHue.
YCcTbu4Haa n KyTukynspHas tpaHcnupaums. MexaHnambl perynsumm yCTbUYHOW TpaHcnmpauunm.
BnvsiHve BHEWHNX yCNoBUIA HA MHTEHCUBHOCTb TpaHcnupauun. [NepensuxeHne BoObl N0 PACTEHMIO.
XapakTepuctvka NpoBoAsWMX NyTEN 1 MexaHM3Mbl BNIXHErO U AanbHEro TpaHcrnopTa BoAbl.
BepXxHWit 1 HUXHWIA KOHLIEBbIE ABUraTENN BOCXOASEr0 BOAHOMO TOKa. dKonorms BogoobmeHa
pacTeHunit. BoaHbli 6anaHc ? KONMYeCcTBEHHAs xapakTepucTuka BOA0OOMeEHa pacTeEHWA.
OcobeHHOCTN BOLHOrO 06MeHa y pacTeHMin pasHblX 9KOMOrMY4eCKUX rpynmn (KcepodurTos,
Me30qonTOB, rMapPoUTOB, ranouTos 1 Ap.). Prusnonornyeckme OCHOBbI OPOLWAEMOro 3eMNenenuns.
BogHbI nedouumnT 1 ero Bnnsa H1e Ha onamonornyeckue NpoLecchl pacTeHun. 3Ha4yeHne BO4HOro
obMeHa B apanTauMOHHbIX MPOLLeccax PacTeHWn K YCNOBUSIM OKPYXKatowwein cpebl.

naboparopHas pabora (12 yaca(oB)):

1. OnpeneneHne ocMoTUYECKOro AasneHns 2. OnpeneneHne BOLHOro noteHumana knetku 3.
OnpepneneHne NHTEHCUBHOCTU TpaHcnupaumm 4. YcTbnyHble OBMXeHus 5. OnpeneneHusi cteneHm
OTKPbITOCTU YCTbUL

Tema 6. dDu3snonorus MUHepanbHOro NUTaHUsi pacTeHUn
neKkumnoHHoe 3aHsitTne (4 yaca(os)):

dN3NONOTINA MUMHEPATIBHOT O NMNTAHUA UcTopns pa3sntua npenctasneHui o
MUHepanbHOM NUTaHun pacteHnin. CogepxaHne MMHepasrbHbIX 3N1EMEHTOB B pacTeHUW, ero opraHax
n TkaHax. Knaccudumkaums MuHepanbHbIX 9N1EMEHTOB: MaKpo- U MUKPO3NEMEHTbI, UX
domsnonornyeckas ponb, CTPYKTYpHasa 1 katanutmyeckas yHkUMn. A30THOE nuTaHne pacTeHuii.
VcTouHrKM a3oTa ans pacteHunin. XMMna3m npoLeccoB BOCCTAHOBNEHNS a30Ta B pacTEHUN.
Buonorudeckas goukcauns monekynsapHoro asota. KopeHb Kak opraH nornoweHns MMHepanbHbIX
9NEeMEHTOB N CUHTE3a CMOXHbIX OpraHNYeckmx coeanHeHnn. PagnanbHoe nepensuxeHne NOHOB B
KOPHEe: CUMNAACTHbIA 1 anonnacTHblA NyTW. [JanbHWUiA TPAHCNOPT MUHEPabHbIX 3IEMEHTOB MO
kcuneme. MoTpebneHne MMHepanbHbIX 3NEMEHTOB B OHTOTEHE3€E pacTeHWiA. BnusiHne BHewWwHMX
(0akTOPOB Ha MOrnOTUTENbHYIO aKTUBHOCTb U MUHEpPAbHbIA COCTaB pacTeHuin. dusnonornyeckme
OCHOBbI NPUMeHeHNS yaobpeHnid. uarHocTrka noTpebHOCT pacTeHNiA B MUHEPASIbHBIX 3IEMEHTAX.
KopHeBoe nutaHune ? BaXXHenwWmin goakTop NOBbIWEHUS YPOXAaNHOCTU 1 Ka4ecTBa pacTUTENbHOM
npoayKunn.

naboparopHas pabora (6 4aca(oB)):

1. OnpeneneHve pa3mepa KOpHeEBO cucteMbl 2. CocTaBbl NUTATENbHbIX CMECEen AN BblpalmBaHUs
pacTeHWnin B BOOHOW KynbType

Tema 7. PocT, pa3sutme pacteHUn. DUToropmMoHbl
JNIeKLMOHHOe 3aHsitue (6 4aca(oB)):

KETPOHHBH
B_EPCHTET
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OnpepneneHne NoHATUIA ?poCT? 1 pa3BuTne pacteHuin. Pasbl pocta OTAENbHON KNETKHN:
aMOpuoHanbHas, PpacTsaxeHns 1 AMgEPEeHUMPOBKN. ['eHeTnYeckne acnekTbl perynsaumm
nocnenoBaTefibHoON CMeHbl ¢pas pocTta. TOTUMOTEHTHOCTb KNETOK pacTeHUi. Tunbl pocTa pasnnyHbiX
OpraHoB PacTeHWiA: anukanbHbli, 6a3anbHblid, paananbHblii. MexaHnaMbl MopdboreHesa pasnmyHbIX
opraHoB pacTteHuin. KoppensatueHbln pocT. BnnsaHue BHEWHWX N BHYTPEHHUX PakTOPOB Ha POCT U
MopdooreHe3 pacTeHnin. PUTOropMOHbI: ayKCWHbI, T66epennHbl, LUTOKUHWHDI, STUNEH,
abcumsoBas kucnota, bpaccmHocTeponabl: CTPOEHME, CUHTE3, NoKanM3auns, TPaHCnopT, OYHKLUN
N MexaHu3Mbl genctens. Baaumogencrene mexay pasnnyHbiMU ropMoHamun. ['opMoHanbHas Teopus
pocTa 1 pasBuUTUS pacteHuin. Bocnpuatne n TpaHCoyKUMS ropMOHaNbHbIX CUFHANOB, BKIOYEHME
HOBbIX (PU3MONOrMYECKNX NPOrpamMm Yepes aKCnpeccuto reHoB. [pakTnyeckoe NpMMeHeHne
NPUPOLHBIX U CUHTETUYECKMX PETYNATOPOB POCTa B PACTEHNEBOACTBE U PUTOBUOTEXHONOT M.
Putmuka pocta pacteHuin. bonbwas kpusas pocrta. LmpkagHasa putmuka. lNeprognyHocTb pocTa.
$IBneHvne nokosi, ero aganTMBHOE 3Ha4YeHue. Mybokuii U BbIHYXXAEHHbIA NOKoW. Perynauns
COCTOSIHUSA MOKOS. POCT Kak OCHOBa OpuveHTaLMy pacTeHnin B MpocTpaHcTee. [1onsgpHOCTb
pacTeHuin. POCTOBble 1 TYpropHble OBUXEHUS pacTeHUin. Tponu3mMbl: FOPMOHaNbHas u
anexTpodomanonornyeckas npupona TponnuamMoB. Hactum n cencMoHaTnyeckne OBUXEHUS.
OCHOBHble 3aKOHOMEPHOCTY Pa3BUTUS pacTeHUA. XXNUSHEHHbIA LUK BbICWNX pacTeHUin. OCHOBHbIE
aTanbl OHTOreHe3a: aMOPUOHANbHbI, OBEHUbHbIN, 3PENOCTb, Pa3MHOXEHME, CTapOCTb.
OpraHoreHes3 n ero cBsi3b C pa3suTeM pacteHuii. OcobeHHOCTV nepexona OT BEreTaTnBHOMO K
reHepaTMBHOMY 3Tany OHTOreHesa. BHelWwHne n BHyTpeHHMe goakTopbl, onpegensiowmne passutmne
pacTeHuin. [ opMoHanbHas Teopus LBETeHUs pacTeHuin. PoToneprnoansm.

naboparopHas pabora (8 yaca(oB)):

1. OnpegneneHne 3anacHbix BewecTs 2. OnpeaeneHns BCXOXeECTN N SHEPrUN NpopacTaHns CEMSH
Tema 8. YcTOMUMBOCTb pacTeHMn K HebnaronpusaTHbIM chakTopam OKpyXatoLLen cpeabl
neKkumnoHHoe 3aHsitTne (4 yaca(os)):

3acyxoyCTON4MBOCTb pacTeHuin. XapoyCTONYMBOCTb. YCTONYMBOCTb PACTEHNIA K HU3KUM
Temneparypam. Coneycton4mBoCTb.YCTONYMBOCTb BbICWMX PACTEHNA K NHPEKLNOHHBIM
3aboneBaHusM.

naboparopHas pabora (4 4aca(oB)):
OnpegneneHne yCTONYMBOCTU PaCTEHWUI MO BbIXOOY 3NEKTPONUTOB

4.3 CTpyKTypa 1 copgepXxaHue caMOCTOSITeNIbHOM paboTbl AUCLMMINHBI (MOLYNISA)

Buabi
N Paspen Cemect Hepens | camocTosiTensHon [TpyA0eMKOCTb ;%%%:L:?:;Eﬂg;
AducumnnuHel Plcemectpal aboTbl (B yacax)
P P pabortbl
CTYAEHTOB
Tema 2. dnsunonorus noaroToBka K
2. pacTUTENIbHON KNEeTKOM 5 3 KONNOKBUYMY 10 KONTOKBIYM
NnoaroToBka K
.[Tema 3. doToCcuHT 4-7
3.[Tema 3. doTOCKMHTES 5 KONTIOKBIAYMY 10 KOMNNOKBUYM
NoAroToBka K
4.|Tema 4. [pbixaHne 5 8-9 |KOHTpONbHOM 10 KOHTPONbHAA
paboTta
paboTte
Tema 5. dunsunonorus
NnoaroToBka K
5.|BoaHoro obmeHa 5 10-11 [0AroToBka 10 KONTOKBUYM
0aCTeHMil KONNOKBUYMY
Tema 6. dnsunonorus NOLroToBKA K
6.[M1UHepanbHOro NUTaHUs 5 12-13 10 KONNMOKBUYM
pacTeHui KONNOKBUYMY
Tema 7. Poct, passutue
7.|pacteHui. 5 14-1¢ |['OArOTOBKA K 10 KOMNNOKBUYM
DUTOropMOoHbI KOTNoKBUYMY
PeructpaumnoHHbIin Homep 8494 DAEKTPOHHEH
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Buabi
N Paspen Cemect Hepens | camocTosiTensHon [TpyA0eMKOCTb ;%%%:L:?:;Eﬂg;
AncumnnuHbl pcemeCT a aboTbl (B yacax
P P pabortbl
CTYAEHTOB
Tema 8. YcTON4MBOCTb
pacTeHunn K
noaroToBK
8.|HebnaronpuraTHbIM 5 17-1g |IOATOTOBKA K 12 pedoepar
hbakTopam pecpepary
oKpy>Xatolern cpeabl
WNtoro 72

5. O6bpasoBarenbHble TEXHONOIMU, BK/IOYAA MHTEPaKTUBHbIE hOpPMbl 06yUYeHUs

OcBoeHve oncunnavHbl "®ranonornsa pacteHnin® npegnonaraeTt UCNonb3oBaHUe Kak
TPaALUN-OHHbIX (NeKuuKn, NpakTuyeckme 3aHATUs ¢ UCNonb30BaHNEM METOONYECKUX MaTepmanos),
Tak M MHHOBALMOHHbIX 06pa30BaTeNbHbIX TEXHONOMMIA C UCMONb30BaHNEM B y4eOHOM npoLecce
aKTUBHbIX N MUHTEPaKTUBHbLIX OOPM MPOBEOEHUSA 3aHATUIA: BbINONIHEHWE psada NPakTUYecKux 3anaHui
C UCNONIb30BaHMEM MpogpeccroHanbHbIX MPOrpaMMHbIX CPEeACTB CO30aHMSA U BeOEeHUS 3NeKTPOHHbIX
6a3 oaHHbIX; MybTUMEANAHBIX MPOrpamMM, BKIKOYAIOWMX NOArOTOBKY M BbICTYMNIEHUS CTYLEHTOB Ha
CEeMNHAPCKMX 3aHATUAX C OTO-, ayamo- 1 Buoeomarepmanamm no npeanoxXeHHom remaTmke.

6. OLeHOYHble cpeacTBa NS TEKYLLLEro KOHTPONS ycneBaeMoCT!, MPOMeXYTOYHOW
aTTecrauum rno uToramMm OCBOeHUsi AUCLUMINHDBI U y4eOHO-MeToauYeckoe obecneyeHune
camocTosiTeNIbHOM paboTbl CTYAEHTOB

Tema 1. lNpenmert, uenu 1 3agadym oMaMonorMn pactTeHumn.
Tema 2. dusnonorus pacTuTesIbHOW KNeTKon
KONMOKBUYM , MPUMEPHbIE BOMPOCHI:

1. Npenmert, uenu v 3agaydv cpmusvonorumn pacteHuin. Kpatkaa nctopus passutusa. Metogonoruns v
MeToabl ousnonorumn pacteHun. 2. Npaktnyeckoe Ncnonb3oBaHne oU3noNornm PacTeHNn Kak
TeopeTN4eCcKom OCHOBbI pacTeHmeBoacTBa. CBA3b (OU3MONOrnmM pacTeHUn ¢ arpoOHOMUYECKUMIA
Haykamu 1 cenekumeir. 1. OCOBEHHOCTM CTPOEHUS PACTUTENBHON KNETKMW, ee CTPYKTYPHble
3MEMEHTbI: KNeToYHas 06004ka, SAP0, MUTOXOHAPUMN, PUOOCOMBI, MEPOKCUCOMbI, FTMOKCUCOMBI,
9P, annapat MNonbaxwu, Bakyonb. 2. MeMbpaHHbI MPUHLIMN OpraHn3auny NOBEPXHOCTH
npoTonnasmbl 1 opraHonaoB kneTkn. CTpoeHne n goyHKUmMmn Bruonorndyeckmx membpat. 3. MNnactnabl
pPaCTUTENbHOW KNETKW: TUMbl, NOKaNN3aunsa B TKaHAX U opraHax pacTeHum, oyHKUNN,
B3aumonpespaueHus. 4. CTpyKTypHas opraHndauuns potocnHTeTndeckoro annapata. CTpoeHue
NncTa Kak opraHa ¢poTocuHTe3a. XnoponnacTbl: XMMUYECKUIA COCTaB, CTPOEHNE, OHTOreHes,
PyHKLNN.

Tema 3. doTOCUHTES

KONNIOKBMYM , MPUMEpPHbIE BOMPOCHI:

1. NcTopmsa passutms yueHns o cootocnHTese. Macwrabbl 1 3Ha4eHne ooTocuHTesa ans buocdeps.
2. [urMeHTHbIE CcUCTEMbI POTOCUHTETUYECKNX OPraHM3MoB. Xnopogunibl, KapoTUHOMIbI,
PUKOBUNUNHDBI: CTPOEHME, CNEKTPaNbHbIE CBOWCTBA, (PYHKUMN. DNEKTPOHHO-BO30YX AEHHOE
cocTtosiHne nurmeHToB. 3. [1se nurMeHTHble cuctembl (PC | n PC II). CocTas, yHKUUN,
nokanusauuns. doTocuHTeTMHECKas eanHnua. PeakunoHHbln LueHTp. 4. 9TL, dooTocnHTesa:
LUUKINYECKUIA N HEUMKNNYECKUIA TPAHCMOPT 3M1EKTPOHOB (CBeTOBasa dpasa ooToCUHTE3A). 5.
doTodhochopnnupoBaHne: LMKINYECKOE N HEUMKIMYeCcKoe. XeMnocMoTnyeckas teopus
SHepreTudeckoro conpsixeHuns Murtyenna. 6. TeMHoBas ctaams OOTOCUMHTE3A: XMMN3M peakLmi
unkna KanbeuHa. 7. Xumnsm peakuuin accumunsumm C4-pacteHnin. Linkn Xatya,
Cnaka.CAM-meTabonnam. 8. CyTO4YHblE N CE30HHbIE U3MEHEHNS (POTOCKHTE3A. POTOCMHTES, POCT U
NPOOYKTUBHOCTb pacTeHWUin. 9. SKonormsa poTocnHTE3a: BINSHNE OCHOBHbIX DakTOPOB cpefbl Ha
WHTEHCMBHOCTb N HanpaBneHHOCTb POTOCUHTE3a

Tema 4. ObixaHue
KOHTpOnbHas paboTa , NpUMepHble BONPOCHI:

KETPOHHBH
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1. [bixaHve 1 ero ponb B XU3HeOesATeNbHOCTM pacTeHnin. ictopusa pasBntns y4eHNs O OblXaHUW:
HayanbHbli aTan, paboTbl baxa, MannaauHa, Bunanaa, Bapbypra, KeinuHa. 2. AHaspobHas gasa
LblxaHus (TMMKONN3): aTanbl K 3HepreTnyeckmnii Boixod. 3. AspobHas dasa apixaHus. Linkn Kpebea,
aHepreTnyeckuii Bbixod. 4. OTLL abixaHnsa pacTeHuin, ee ocobeHHocTN. OKNCnmMTenbHoe
doochoprnupoBaHmne: MexaHU3Mbl U aHepreTudeckas adpekTMBHOCTb. 5. OKONOrMsa AbixaHus
(BNMSIHME BHELWHNX N BHYTPEHHUX (DAKTOPOB); U3BMEHEHNE NHTEHCUBHOCTY ObIXaHWS B OHTOreHese.

Tema 5. ®duanonorusi BOQHOro o6MeHa pacteHun
KONMOKBUYM , MPUMEPHbIE BONPOCHI:

1. Ponb BoAbl B XM3HW pacTteHuin. MonekynsapHas CTpyKTypa 1 omsnyeckue CBOMCTBa BOAbI. 2.
[MocTynneHue Boabl B pacTUTenbHyto kneTky. OCMoTMYecKoe OasneHne 1 ero 3Ha4yeHue B
nornoweHun Boabl KneTkon. 3. TepmognuHammyeckmne nokasaTenn BOLHONO pexnMa pacTeHui:
BOLHbIV NOTeHUMan u cocywas cuna knetku. 4. CoctosiHme Boabl B pactsopax. Baanmonencreme
BOIbl 1 Briononumepos (b6enkos), rmapartaums. dopma BoAbl B kneTke ? cBoboaHas 1 CBA3aHHas
BO4A, UX pusnonormyeckas ponb. 5. KopHesas cuctema kak opraH nornoweHus sogpl. CoctosiHue
BOAbl B No4yBe. [1ocTynneHne n nepensmnxeHne B KOPHe: NyTn n MexaHnambl. 6. KopHeBoe OaBneHue.
?Mnay? v ryttaumns pacteHui. Myt n mexaHn3mbl NepeaBuXeHns BOLbI MO pacTeHuto. 7.
TpaHcnunpauus, ee 3Ha4yeHne; NACT Kak opraH TpaHcnupauun. Buasl TpaHcnupauuu, ee nokasatenu.
CyTOo4HbIV X04, TPaHCNupaunn, BAUSHUE BHEWHNX YCNOBUIA. 8. YCTbu4Hasa TpaHcnvpaums. Perynauuns
YCTbUYHbIX ABMXeHUA. 9. OcobeHHOCTM BOAHOro 0OMEHa y pacTeHUA PasninyHbIX 9KONOrMYECKNX
rpynn. dunsnonornyeckne OCHOBbI OPOLIAEMOro 3eMnefenus.

Tema 6. dusnonorus MUHepanbHOro NUTaHUs pacTeHUn
KOJINOKBUYM , NPMMEPHbIE BOMPOCHI:

1. VicTopns pasBmTus y4eHns o0 MUHEpanbHOM nuTaHum pacteHuin. 2. MakpoanemeHnTbl ? K, Ca, Mg,
S, P, nx comanonornyeckas ponb. 3. dusnonormyeckas ponb a3ota B XMU3HWU pacTeHuin. ICTouHmKkn
a30THOro NUTaHMS BbICWNX pacTeHun. dukcaums MonekynsapHoro azota. 4. MUKpoOaneMeHTbl B
XWU3HW pacTeHnid. 5. MexaHn3m NocTynneHns MOHOB B KNeTKy. Ponb kneto4yHoi obonoyku. TpaHcnopT
NOHOB Yepe3 MeMbpaHbl: MACCUBHbIN 1 aKTUBHbIA. 6. DKONOrMsa MUHEPanbHOro NMTaHNS: BINSIHWE
BHELHMX U BHYTPEHHMX (PaKkTOpoB. Pr3MONOrmnyeckme OCHOBbI MPUMEHEHNS YO0OPEHWIA.

Tema 7. PocT, pa3sutme pacteHun. GMToropmMoHsbl
KONNOKBUYM , MPUMEpPHbIE BOMPOCHI:

1. PocT 1 pa3sutue pacTteHuidi. Stanbl OHTOreHe3a BbICWMX PACTEHWNIA: SMOPMOHANbHbIN,
IOBEHWUNbHbIA, Pa3MHOXEHWE, CTApOCTb U OTMUpPaHue. 2. Pasbl pocTa PacTUTENbHON KNETKU:
neneHvie, pactaxexuve, gugdgepeHumnposka. CtapeHne n cMepTb kKnetku. 3. BnmsHue BHeWHMX
YCNOBMWI Ha POCT pacTeHui. [lepnoanyHoOCTb pocTa, TUMbl NOKOS. 4. POCTOBbIE OBUXEHUS:
reoTponnam, OTOTPONM3M, xeMoTponuam. 1. OTKpbITME 1 0blme CBONCTBA PUTOrOPMOHOB. PaboThi
Y. OapsuHa, boriceHa-VeHceHa, XonogHoro, BeHTa. [opMoHanbHas Teopus TponmM3mMoB. 2. AyKCUHBbI.
CTtpoeHune, cogepxaHue, CUHTE3, pacnpeneneHune B pasnnyHbiX YacTax pacteHnin. OKUCAUTENbHbIR
pacnag. lMonspHbi TpaHcnopT. duanonormyeckas akTMBHOCTb U MEXaHU3Mbl ENCTBUS. SIBNeHne
anvKanbHOro LOMUHMPOBaHMS. [pakTnyeckoe NCNonb3oBaHNE ayKCUHOB B BMOTEXHONOM N 1
pacteHmeBoactee. 3. [nmbbepenuHbl. OTKpbITUE, CTpoeHne. CoaepXaHue, TPaHCMNopPT 1
pacnpegneneHune B pasnnyHbIX YacTSX U opraHax pacteHuin. dusnonornyeckas akTMBHOCTb 1
MexaHn3Mbl gencTeus. Npaktunyeckoe npuMeHeHne. 4. LINTOKMHUHLIL. [MpupogHble n CUHTeTUYecKume.
OTkpbITME, CTPOEHME, COdepXaHue, MecTa CMHTe3a, TpaHcnopTa U pacnpeneneHne B pacTeHusXx.
duamonormnyeckast akTMBHOCTb 1 MEXaHWU3MbI OeCTBUS. B3anmogencteme ¢ opyrumm ropmoHamu. 5.
DUTOropMoHbl ? UHrMBUTOPBI pocTa: abcumaosas kucnota n atuneH. CTpoeHne, MecTa CUHTE3a,
cogepxaHue n pacnpeneneHue B pacteHnsax. dnusmonornyeckas akTMBHOCTb 1 MEXaHU3MbI
NEeNCTBUS.

Tema 8. YCTONUMBOCTb pacTeHU K HebnaronpusiTHbIM ¢pakTopam OKpyXatroLen cpeapbl
pedepart , NpUMEpPHbIE TEMbI:

PeructpaumnoHHbIin Homep 8494 DAEKTPOHHEH
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- YCTOMYMBOCTb pacTeHuii K HebnaronpusTHbIM BO34EACTBMAM - POTOCUHTETUYECKMIA annapaT
pacteHunin - OcobeHHOCTV BOAHOro obMeHa pacTeHuii - POTOCUHTES Kak NPOLLECC YrNepoaHOro
nMTaHus pacteHnii - OCoBEeHHOCTU MUHEePanbHOro MUTaHUS PacTeHW - YCTONYMBOCTb pacTeHUIA K
NEeNCTBMIO HA3KMX U BbICOKUX TeMnepaTyp - YCTOMYNBOCTb PACTEHUI K MHPEKLMOHHbIM
3aboneBaHusIM - YCTOMYMBOCTb PacTEHM K BOLHOMY cTpeccy - ConeycTon4nBocTb pacTeHuii -
dBonouns apixaHus - Osontoums oTocuHTe3a - OcobeHHOCTM AblxaTenbHOro obMeHa pacTeHwuii -
Oco6eHHOCTI a30THOrO NUTaHUS pacTeHuii - POTOCUHTES 1 ypoxaii - FopMoHanbHas perynsumns
PU3NONOrnYecknx npoueccos - PotocnHTe3 HakTepuin - OcobeHHOCTN POTOCUHTE3A TONCTSHKOBbIX
- C4- poToCcuHTES - BhipawmeaHue pacteHuii 6e3 noysbl - [BuxXeHne pacteHunin - dutoxpomHas
cuctema pacTteHuin - [[opMoHanbHas Teopus pasBuUTUS pacTeHui - AyKCUHbI Kak perynsatopbl pocta
pacTeHun - LINTOKNMHWHBI Kak perynsatopbl onanonornyecknx npoLeccoB pacTUTENbHOrO OpraHM3ma -
[MpMeHeHne perynaTopoB B NpakTyKe BbipalinBaHUs C/X KynbTyp - HacekomosioHble pacTteHus -
TpaHcreHHble pacTeHns - BropuyHblie MeTabonuTbl pacTeHunii u Nx NPUMEHEHNE B HAPOAHOM
xo3ancrTee - Llmtockenet pacteHuin

Tema . UToroeasi popma KOHTpons

MpuMepHbIE BONPOCHI K 9K3aMEHY:
BuneTbl K 9Kk3aMeHy B NPUNOXEHUN

7.1. OcHOoBHas nuTteparypa:

1. Anexuna H.[., bBanHokuH O.B., NaBpuneHko B.®. n op. dusmnonorusa pacteHuii. - M.: Akagemus,
2005.

2. MegBenes C.C. ®uanonorus pacteHuii. - C.-Metepbypr: N3a-so C.-Metepbyprckoro
yHuBepcuterta, 2004.

3. KysHeuos B.B., Omutpuesa I'.A. dusunonorusa pacteHuii. - M.: Boicwas wkona, 2006.

3. AkywknHa H.U., BaxteHko E.HO. ®dusmnonorus pacteHui. - M.: Iapatenbckuin ueHtp BJIALOC,
2005.

4. MNoneson B.B. dusnonorusa pacteHumii. - M.: "Bbicwas wkona", 1989. 464c.

5. MaBpuneHko B.®., N'yces M.B., Hukntuna K.A., XodpmaHH I1. N36paHHbIe rnasbl oranonornm
pacteHun. - M.: 13n-80 MockoBsckoro yH-Ta, 1986. 439c.

6. dotocuHTe3: B 2-x 7./ [Nog pen. NosnHoxW. - M.: "Mup", 1987. 728c. n 440c.
7. TynsuH T., Mepcep 3. BeeneHne B brmoxmmmio pacteHmii B 2-x 1. - M.: "Mup", 1986. 274c. n 312c.
8. NancToH A., Oesuc ., Cattep P. XunsHb 3eneHoro pacteHums. - M.: "Mup", 1983. 549c.

9. Ynpkosa T.B. ®uaunonormyeckne 0CHOBbI ycTon4MBoCTM pacteHuid. - C.-I.: N3a-so C.-T1. yH-Ta,
2002. 240c.

10. Canamartoea T.C. ®usnonorns pacturenbHom knetku. - J1.: 3a-so JleHuHrp. yH-Ta, 1983. 231c.

11. MNMonesown B.B., CanamaToBa T.C. dusnonorusa pocra v passntmua pacteHui. - J1.: 13g-8o
JleHnHrp. yH-Ta, 1991. 238c.

12. KynepmaH ®.M. Mopdodpuaunonorusa pacteHuii. - M.: "Boicwas wkona", 1984. 239c.

13. BoaHbili 06meH pactenuin / MNop pen. B.H. Xonkesnya, H.A. IN'ycesa, A.B. Kannn n gp. - M.:
"Hayka", 1989. 256¢.

14. Mycuenko H.E., TepHasckuin A.1. KopHeBoe nutaHme pacteHuit. - Kues: "Bbicwas wkona",
1989. 202c.

15. Cemuxarosa O.A., Ynpkosa T.B. duanonorng abixaHmsa pacteHui. - C.-I.: Nap-so C.-l. yH-Ta,
2001. 219c.

16. OCHOBbI XMIMMYECKOW perynauum pocTa u npoaykTMBHOCTM pacteHuin / MNog pen. Mypomuesa .C
n gp. - M.: BO "Arponpomusgat”, 1987. 382c.

7.2. lononHutTenbHasa nureparypa:
1. KypcaHos A.Jl. TpaHcrnopT accumunsaToB B pacteHuu. - M.: "Hayka", 1976. 646c¢.
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2. KypcaHos A.J1. dusnonorus pacteHunin B cucteme brmonornyeckmx Hayk // @uanonorusi pacteHui.
1997. T.44, €6. C. 806-808 (0630p).

3. MokpoHocos A.T. OHTOreHeTn4Yecknin acnekT gootocmHTesa. - M.: "Hayka", 1981. 196c¢.
4. YannaxaH M.X. Perynauuns ueteHuns Bbicwnx pacteHuia. - M.: "Hayka", 1988. 559c.

6. CabuHuH [.A. I36paHHble Tpyabl N0 MUHEPANbHOMY NMUTAHUIO pacTeHuid. - M.: "Hayka", 1971.
551c.

7.3. UHTepHeT-pecypcChl:

Bubunnoteka ctateii - elibrary.ru/title_about.asp?id=8253
VHCTUTYT chrnamonorum pacteHumi - www.ippras.ru

INexkuwnn - www.twirpx.com/files/biology/plant_physiology

Nekumm - library.krasu.ru/ft/ft/_umkd/165/u_lectures.pdf

OH-navH sHumknonenus - fizrast.ru/

duamonorus pacteHuin - coolreferat.com/dusnonorna_pacTteHun
dopyM - habar.bsaa.info/topic.php?forum=40&topic=2

8. MarepmanbHo-TexHU4eckoe obecrneyeHne QUCLMNINHbI(MOAYNS)

ALl

OcBoeHve AncuUMnavHbl "dusnonorus pacteHnin" npeanonaraet NCNoNb30BaHNe Cneayowero
MaTepuanbHO-TEXHNYECKOro obecneyeHus:

MynbTumMeauiiHas ayoutopusi, BMECTUMOCTbIO 6onee 60 yenosek. MynbTumMeauniiHas ayautopums
COCTOUT N3 UHTErPUPOBAHHBIX UHXEHEPHbIX CUCTEM C €AUHOWN CUCTEMON yNpaBneHns, OCHaLWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS 1 BU3yanu3auum ntoboin Buaeo n ayamno
NHpopMauunu, NoyYeHNs 1 nepenadn 3NeKTPOHHbIX JOKYMEHTOB. TUNoBas KOMMieKTaLms
MyNbTUMEAMNAHON ay AUTOPUN COCTOUT U3: MyNIbTUMEAMIHOrO NPOoeKTopa, aBTOMaTN3NPOBAHHOIO
NPOEKLIMOHHOIO 3KpaHa, akyCTUYeCKO CUCTEMBI, a TaKXe MHTEPaKTMBHOM TpMbyHbI Npenonasartens,
BK/IlOYaloLWen Ta4y-CKpMH MOHUTOP C AMaroHasnblo He MeHee 22 Ol0IMOB, NepCcoHasbHbI KOMMbIOTEP
(Cc TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHJoepeHL-MUKPOOoH, 6ecnpoBoaHOM MUKPOGOOH, 610K ynpaeneHns obopynoBaHUeM, MHTEPAENCHI
noakntoyermns: USB,audio, HDMI. MiHTepakTBHas TpmbyHa npenoaaBaTtens sBnsieTcs KNo4eBbiM
3N1EMEHTOM yrpaBNeHnsl, 06 beANHSIOWNM BCE YCTPONCTBA B EAMNHYIO CUCTEMY, U CIYXUT
NONHOLIeHHbIM paboymm MecToM npenoaasatens. lNpenoaasartens MMEET BO3MOXHOCTb NIErKO
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONISIET MPOBOANTL NEKLMMW, MPaKTUYECKNe
3aHATWA, Npe3eHTauunn, BebrHapbl, KOHEPEHUNM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowmxcs B yA0OHON 1 DOCTYMHOW ANSt HAX POPME C MPUMEHEHNEM COBPEMEHHbIX
MNHTEPaKTMBHbIX CPeacTB 0Oy4eHMsl, B TOM YMC/e C MCNONb30BaHMEM B NpoLiecce 0by4yeHuns Bcex
KopnopaTuBHbIX pecypcoB. MynbTumMeouinHas ayautopus TakXke oCHaleHa WupPoKOrnonoCHbIM
LOCTYNOM B CETb MHTEpPHET. KomMnbloTepHoe 060pynoBaHMEM NMEET COOTBETCTBYIOWEE
NVLEH3MOHHOE NporpaMmMHoe obecneyeHue.

YyebHo-MeToaMYecKas nutepatypa ons AaHHON AUCLMINVHBI UMEETCS B HANMYun B
3NeKTPOHHO-6ubnnoTteyHol cucteme "KHuradoHa", [OCTyn K KOTOPOI NpefocTaB/eH CTyAeHTaM.
OnekTpoHHO-6nbnuoTeyHas cuctema "KHuradoHn" peannsyet neranbHoe xpaHeHue,
pacnpocTpaHeHve 1 3alnTy LMPOBOro KOHTEHTa y4ebHO-MeTOAMYECKON NTepaTypbl 4151 BY30B C
ycnosuem 06s13aTeNbHOro cobnoAeHNs aBTOPCKUX U CMeXHBbIX npaB. KHuradoHp obecneyvsaet
WWMPOKWIA 3aKOHHBIV [OCTYN K HeobxoauMbIM Ansi o6pasoBaTtenlbHOro NpoLecca N3naHnsMm C
MCMONb30BaHNEM NHHOBALMOHHbIX TEXHONOIMIA 1 COOTBETCTBYET BCEM TpeboBaHMsIM HoBbIx P OC
BIO.

NekumoHHas ayanTopms ¢ MKNbTUMELNAHBIM NPOEKTOPOM

J'Ia6opaTopMﬂ Onda npoeeneHnsd npakTn4eckmnx 3aHATUN C COOTBETCTBYHOWMNM o6opy,u,03aH|/|eM:
MWKPOCKOTMbIl, CNEKTPOOTOMETPbI, LLIeHTPpUgyru, rasoaHanmaatopbl 1 T.4.
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Mporpamma cocTtasneHa B cootBeTcTeum ¢ TpebosaHnsmm GrOC BIMO 1 y4ebHbIM nnaHoM no
HanpasneHnto 020400.62 "Buonorua” n npodpunto NoAroToBkn brnotexHonorns, gpusnonorus
pacTeHunii, 3oonorns, buoakonorus, 6otaHvka .
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