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Mporpammy ovcumnnuHbl paspabotan(a)(v1) 3aBenytownii kadpenpoi, 4.H. (aoueHT) Tumodgoeesa O.A.
kadbenpa cpuanonorum n buoxmmmm pacteHunin NOMub otaeneHne buonormum n 6uotTexHonornm ,
Olga.Timofeeva@kpfu.ru ; npodeccop, a.H. (npodpeccop) Xoxnosa J1.I. kadbenpa goumanonornm n
6uoxmmmm pacteHunin MOMub otaeneHne bruonorum n 6uotexHonorun , Ludmila.Khokhlova@kpfu.ru

1. Uenn ocBOEHNS AUCLUMINHBI

OcHoBHas Lenb npenoaaBaHns PUsnoNorny pacTeHnii 3aknioyaeTcsl B ToM, 4ToObl Oatb CTydeHTam
COBpEeMeHHble npeacTasneHmst 06 OCHOBHbIX OM3MONOrMYECKUX NPoLeccax 3eNeHOro PacTeHus,
MexaHn3Max Ux perynsiuum 1 3aKOHOMEPHOCTSAX B3aMMOAECTBMS PACTEHUIA C YCNOBUSIMU
oKpyxatolein cpepl. MNporpamma BkoYaeT cneayowme pasanenbl: U3N0Norns pacTuTeNbHoM
KNeTKun, OOTOCMHTE3, OblXxaHne, BOOHbIA 0OMEH, MUHepanbHOe NUTaHne, POCT, Pa3BUTHE U
doUTOropMoHbl. PaccMaTtprBaroTcsl BONPOChl TEOPETUYECKOro U NPakTUYeckoro NpunoXxeHns
JoyHIaMeHTanbHbIX (OU3MONOrMYECKMX 3HAHWIA O XU3HW PACTeHNI KakK ONs PacKpbITMS HOBbIX
3aKOHOMEPHOCTE CyIEeCTBOBAHMS XMBbIX OPraHn3MOoB, Tak U ONsl pelleHnst akTyanbHbIX Npobnem
PacTEeHMEBOCTBA, CENEKLMN, OUTODBNOTEXHONOMUN, 3aWUTLI PACTUTENIBHOTO MUPA, COXPaHEHUS
6uopasHoobpasusi Ha 3emne 1 nogaepXxaHus cTabunbHOro COCTosIHUS Buocaepbl.

2. MecTO AMCUMNNNHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpamMmmbl BbICLLETO
npocpeccuoHanbLHOro o6pasoBaHus

JaHHas yyebHas oncumnnnHa BkodeHa B pasgen " OMNO.d.17 ObwenpodeccuoHanbHble
ONCUMNIMHBI" OCHOBHOWM obpasoBatenbHoi nporpammbl 020205.65 duranonorns n oTHOCUTCS K
doenepanbHoMy KOMNoHeHTy. OcBanBaeTcs Ha 3 Kypce, 5 ceMecTp.

Livkn B.3. B.4, 6a3oBas 4acTb. [epen n3y4eHmeM kypca CTyAeHT OONXEH OCBOUTb clieayowme
omcumninHbl: Xnumns (oblwas, HeopraHuyeckas, opraHudeckas), buonorus (6otaHmka, akonorus),
Buoxnmus.

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

B pes3ynbTarte 0CBOEHUSA OUCLUMINHBI POPMUPYIOTCA crneaylowme KOMNeTeHUNn:

Lincpp komnereHuyu npuoﬁpepral:::ag?laﬁg:ﬁ;enuuu
OK-1 CneflyeT 9TUHECKMM 1 NPaBOBbLIM HOPMaM B OTHOLIEHWW [PYTX
(OBLLEKyNbTYPHBIE NOOEN N B OTHOLWEHUN NPUpPOAbI (MPUHUMUMBI BMO3TUKN), UMEET
KOMNETEHLIN) 4ETKYH LEHHOCTHYIO OPUEHTALIMIO HA COXPaHEHWe NpMpoabl 1
OXpaHy Npas 1 340POBbs HYENoBeEKA
OK-16
(0blWeKyNbTypHbIE 3ab60TUTCS O KAYeCTBE BbINONHAEMOW paboThl
KOMreTeHuun)
NCNonb3yeT B NO3HABATENbHOWN 1 NPOCPECCUNOHANBHOM
OK--6 nestenbHocTn 6a30Bble 3HaHMSA B 06n1acT MaTeMatukm u
(0bLweKynbTypHbIE €CTECTBEHHbIX HayK, MPMMEHSET METObl MaTeMaTN4eCcKoro
KOMMEeTEHLMN) aHanmsa n MoOLEeNMpoBaHNs, TEOPETUYECKOIO U
3KCMNepUMEHTaNbHOro nccnenoBaHms
LEMOHCTPUPYET 3HAHNE MPUHLMMOB CTPYKTYPHO 1
MnK-3 PYHKLMOHANbHOM opraHn3aunm 6uonorniecknx 06 -EKToB U
(npodhbeccuoHanbHbie MEXaHN3MOB rOMEeOCTaTUYECKON perynsiumm; npuMeHseT
KOMMEeTEHLMN) OCHOBHble (OM3MONIOrMYECKMEe METOAbI aHANN3a 1 OLEHKM
COCTOSIHMS! XMBbIX CUCTEM
AK-5 NPVIMEHSIET COBPEMEHHbIE 3KCNEPMMEHTalbHble METOAbI
(NPOCDECCMOHATNbHBIE pagonol ¢ buonornyecknmm 06'beKTaM6I/I B MOMEBbIX W )
KOMNETEHLN) 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
Obwas Tpyoo0eEMKOCTb AUCLIMINIIMHBI COCTaBNSET 3a4eTHbIX(ble) eanHuu(bl) 210 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 K
o [Tema 31ono ] 5 3 5 5 6 ONJIOKBUYM
pacTUTENbHOWN KNEeTKOM
PeructpaumnoHHbIin HoMep DAEKTPOHHEH
B0l VHUBEPCHTET

Ctpanunua 4 us 14. — o
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Bugbl n yachbl
Paagen 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 3aHATNA pa601b|
3.|Tema 3. doToCHHTES 5 4-7 8 4 6 KONNOKBIYM
KOHTPONbHas
4.Tema 4. ObixaHne 5 8-9 4 2 4 paboTta
Tema 5. dusuonorus
5./BooHoro obmeHa 5 10-11 4 2 10 KONNOKBIYM
pacTteHui
Tema 6. dunanonorus KONNOKBIVM
6.|MUHepanbHOro NUTaHnA 5 12-13 4 2 4 y
pacTteHuin
Tema 7. PocT, passutue
7.|pacTenuii. 5 |1416| 6 4 4 KOnnOKBIYM
®UTOrOPMOHDI
Tema 8. YcTon4nmBoCTb
pacTteHuin K
8.|HebnaronpuaTHbIM 5 17-18 4 2 2 pecpepar
hakTopam
oKpy>Xatolen cpeabl
Tema . Itoroeas 5 0 0 0 9K3aMeH
" |doopma KoOHTpONSA
NToro 36 18 36

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.

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

Konnoksuym no teme "®dusnonormna pactTutenbHom knetkun”

naboparopHas pabora (6 4aca(oB)):

1. BaskocTb umntonnasmol 2. [1pnxeHne yutonnasmsl 3. NpoHMLaemMocTb LUTonnasmbl
Tema 3. doTOoCHHTE3

JNleKL,MOHHOoe 3aHsiTne (8 yaca(oB)):

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. .

npaktnyeckoe 3aHsitne (4 4aca(os)):

Konnoksuym no teme "CsetoBas hasa potocmHTe3a" CeMmumHap Ha Temy "TemHoBas gpasa
dboTOoCUHTE3a U 3KONorus ¢potocuHTesa"

naboparopHas pabora (6 4aca(oB)):

1. PazneneHune nurmenToB no Kpaycy 2. KonnyectseHHoe onpeneneHne nurMeHToB 3. Yucrtas
NPOAYKTUBHOCTb POTOCUHTE3A

Tema 4. ObixaHune
JNIeKLMOHHoe 3aHsiTue (4 4yaca(os)):

ObIXAHWNE PassuTtune npencraeBneHnin o npupoae OblxaHusi Kak COBOKYMHOCTU NPOLECCOB
bruonoruyeckoro okmcneHus. pyxdgpasHas Teopus obixaHus MNMannaguHa. MNepekucHas Teopus baxa.
PaboTbl Bapbypra, KelinvHa n ap. Obuiee ypaBHeHne apixaHus. CybcTpatbl M KOMMYECTBEHHbIE
nokasaTtenu AblxaTenbHoro razaoobmeHa. F'eHeTnyeckas CBS3b Mexay OPOXEHNEM N OblXaHUEM,
pabotbl KocTbiueBa. PepMeHTaTUBHBIE CUCTEMBI AbIXxaTeNbHOro npotecca. AspobHas 1 aHaspobHas
pasbl ObixaHus, rnkonus, unkn Kpebca, rnmokcmnnaTHbli LUK, NEHTO30000CaTHbI NyTb
OKUCNEeHNs rNioko3bl. BuoaHepreTnyeckme acnekTbl AbixaHUs. DNEKTPOHTPAHCNOPTHAS Lerb
MUTOXOHIPWIA: CTPYKTYpHAsA opraHn3auns, OCHOBHbIE KOMMOHEHTbI, UX
OKUCNUTENbHO-BOCCTAHOBUTENbHbIE NOTEHUMANbI. LIMTOXPOMHbINA U anbTepHAaTUBHBIA NyTW NepeHoca
3NEeKTPOHOB, 0COOEHHOCTM OpraHn3aummn 1 noKanu3aummn AernaporeHasHbIX CUCTEM.
OkucnutenbHoe hoccopnnmpoBaHne, ero aHepretmyeckas apdekTmsHocTb. [yTn ncnonb3osaHus
aHeprum apixaHus. Ponb opixaHns B NnacTmyeckoM obMeHe BewwecTs. BnusHue gbixaHus Ha
OCHOBHbIe (OM3MONornyeckme npouecchbl ? POToCMHTES, NOrNowWeHne N NnepeaBnxXeHne BeWwecTs,
BOLOOOMEH, POCT 1 pa3BUTUE paCTEHUIA. 3aBUCUMOCTb Pa3NNYHbIX NYTEW AbIXaHWS OT BUOOBbIX
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

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

CemuHap no teme "[bixaHne"

naboparopHas pabora (4 yaca(oB)):

1. IbixaHne ceMsiH B 3aKpblTOM cocyae 2. OnpeneneHne akTMBHOCTU KaTanasbl
Tema 5. duanonorns BOQHOro o6MeHa pacTeHUn

neKkumnoHHoe 3aHsiTne (4 yaca(os)):

PernctpaunoHHbIn HoMep < ;’;?{
+OFEALIME

<
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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 U OU3MONOrMyeckue npouecchl. TepMoamHamMmyeckne nokasaTenm BOLHONO pexmnMa
pacTeHWi: akTMBHOCTb BOAbl, XUMUYECKUA 1 BOAHbIA NOoTeHUManbl. [[pagneHT BOAHOro 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,
3Ha4YyeHue ero B Npoueccax HarHeTaHns BoAbl B KOPEHb. AKTUBHOE MOrnoweHne Boabl KOPHEM.
lN'yTTaumnsa n ?nnay? pacteHuin. TpaHcnMpaums, nokasarenu, ee (puanonormyeckoe 3Ha4yeHue.
YCTbMYHasa n KyTUKynapHas TpaHcnupauuns. MexaHnambl perynauum yCTbMYHON TpaHCcnnpauun.
BnusHue BHEWHMX YCNOBMIA HA MHTEHCUMBHOCTb TpaHcnnpaunn. lNepensuxeHne Boabl 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.

npakTunyeckoe saHsitne (2 yaca(os)):

Konnoksuym no teme "BoAHbli 06MeH paTeHui!

naboparopHas pabora (10 4aca(oB)):

1. OnpeneneHne ocMoTu4eckoro naesneHns 2. OnpeneneHne BOAHOMO NoTeHumnana Knetkm 3.
OnpegneneHne NHTEHCUBHOCTY TpaHcnpauumn 4. YcTbuyHble AsmnxeHus 5. OnpeneneHns ctenexHun
OTKPbITOCTA YCTbUL,

Tema 6. dDu3nonorus MUHepanbHOro NUTaHUs pacTeHUn

JNIeKLMOHHoe 3aHsiTue (4 4yaca(os)):

dN3NONOTINA MUMHEPATIBHOTI O MNMNTAHUA UcTopus pa3sntus npeacrasneHui o
MUHepanbHOM NUTaHuKn pacteHnin. CogepxaHne MMHepanbHbIX 9N1EMEHTOB B pacTEHUW, ero opraHax
n TkaHax. Knaccudurkaums MuHepanbHbIX 9N1EMEHTOB: MaKpo- U MUKPO3NEMEHTbI, UX
domsmonornyeckas ponb, CTPYKTYpHasa 1 katanutmyeckas yHkUMn. A30THOE nNuTaHne pacTeHuii.
VcTo4HrKM a3oTa ang pacteHunin. XMMn3m npoLeccoB BOCCTAHOBNEHUS a30Ta B pacTEHUN.
Buonorudeckas goukcauns monekynsapHoro asota. KopeHb Kak opraH nornoweHns MMHepanbHbIX
9NEeMEHTOB N CUHTE3a CMOXHbIX OpraHNYeckux coeanHeHun. PagnanbHoe nepenBuxeHne NOHOB B
KOPHEe: CUMNAACTHbIA 1 anonnacTHbIA NyTW. [JanbHWUiA TPAHCNOPT MUHEPabHbIX 31EMEHTOB MO
kcuneme. MoTpebneHne MUHepanbHbIX 3NIEMEHTOB B OHTOTEHE3€e pacTeHWiA. BnusiHne BHeLWHMX
(0akTOpPOB Ha MOrNOTUTENbHYIO aKTUBHOCTb M MUHEpPAabHbIA COCTaB pacTeHuin. duanonornyeckme
OCHOBbI NPUMeEHEHNS yaobpeHniA. uarHocTrka noTpebHOCT pacTeHNiA B MUHEPASIbHBIX 3IEMEHTAX.
KopHeBoe nutaHue ? BaXHenwWwmin qoakTop NOBbIWEHUS YPOXAaNHOCTUN 1 Ka4ecTBa pacTUTENbHOM
npoayKunn.

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

Konnoksuym no teme "MuHepanbHoe nuTaHue pacteHnn"

naboparopHas pabora (4 yaca(oB)):

1. OnpeneneHne pasmepa KOPHEBON cncTemMbl 2. CocTaBbl NUTATENbHBIX CMECEN A5 BblpallMBaHWS
pacTeHuin B BOOHOW KynbType

Tema 7. PocT, pa3sutme pacteHUn. DUToropmMoHbl
neKkumnoHHoe 3aHsiTne (6 yaca(os)):

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaunoHHbIn HoMep 5AE
CtpaHnua 7 ns 14. 111 VHI:I

S OEMALIGH
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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.

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

Konnoksuym no teme "PocT n passutne" Konnoksmnym rno reme "®utoropMoHb!"

naboparopHas pabora (4 4aca(oB)):

1. OnpeneneHune 3anacHblx BewecTs 2. OnpeaeneHns BCXOXECTU U SHEePrum npopacTaHns CeMsiH
Tema 8. YcTONUMBOCTb pacTeHMmn K HebnaronpusaTHbIM chakTopam OKpyXatoLLen cpeabl
JNIeKLMOHHoe 3aHsiTue (4 4yaca(os)):

3acyxoyCTON4MBOCTb pacTeHuin. XapoyCTONYMBOCTb. YCTONYMBOCTb PACTEHWNIA K HU3KUM
Temneparypam. Coneycton4mBoCTb.YCTONYMBOCTb BbICWIMX PACTEHUA K NHIPEKLNOHHBIM
3aboneBaHusM.

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

CemuHap no Teme "Hecneuudpuyeckas ycTon4mMBoCTb paTeHuin"
naboparopHas pabora (2 yaca(oB)):

OnpegneneHve yCTONYMBOCTM PaCcTEHWUI MO BbIXOOY 9NEKTPONUTOB

4.3 CTpyKTypa 1 copgepXxaHue caMOCTOSITeNIbHOM paboTbl AUCUMMINHBI (MOLYNISA)

Buabl
y Dopmbl KOHTPONS
Paspen Hepens | camocTositensHon [TpyA0eMKOCTb b
N AducumnnnunHbl C""'N'echcemecT a aboTbl (B wacax) CaMOCTOATE/NLHON
P P paboTbl
CTYAEHTOB
Tema 2. dusnonorns NnoAroToBKa K
2. pacTUTENbHOW KNeTKow 5 3 KONNOKBUYyMYy 8 KONNOKB1yM
noaroToBka K
.[Tema 3. ®ot -
3.[Tema 3. doTOCUHTES 5 4-7 KONIOKBIYMY 8 KONNOKBUYM
NoAroToBKa K
4.|Tema 4. [pbixaHne 5 8-9 |KOHTPONbHOW 8 KOHTPOTEHAR
6
paboTte pabota
Tema 5. dunsunonorus
noaroToBka K
5.|BoaHoro obmeHa 5 10-11 Kgﬁngkgmyay 8 KONTOKBUYM
pacTeHuin
Tema 6. Pnsnonorns NOLrOTOBKA K
6.[M1UHepanbHOro NUTaHNs 5 12-13 KONTIOKBIAYMY 8 KONNOKBUYM
pacTeHuin

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaunoHHbIn HoMep 5AE
CtpaHnua 8 ns 14. (11 YHI:I

S OEALIK G
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Buabl
N Paspen Cemect Hepens | camocTosiTensHon [TpyA0eMKOCTb ;%%%:L:?:;Eﬂg;
AducumnnuHbl pcemecha paborthbl (B wacax) 260TbI
CTYLEHTOB P
Tema 7. PocTt, passutue
PR noaroToska K
7.|pacteHuni. 5 14-16 KS#HSKCB)M ‘3 8 KONNOKBUYM
DUTOropMOHbI yMy
Tema 8. YcTonumsocTb
pacTeHunin K
noaroToBka K
8.|HebnaronpuaTHbIM 5 17-18 gg;g gT a 6 pedepar
hbakTopam P paty
oKpy>xarolern cpeabl
WNtoro 54

5. O6bpa3oBarenbHble TEXHONOIMU, BK/IHOYAA MHTEPaKTUBHbIE hOpPMbl 06yUYeHUs

OcBoeHve ancunnivHbl "®ru3nonorns pacteHn

AL

N npepnnonaraet ncnonb3oBaHne Kak

Tpaanun-oHHbIX (ﬂeKLI,VIVI, npakTn4eckmne 3aHATnNA ¢ UCnonb3oBaHNEM METOONYECKUX MaTepmanos),
Tak U MHHOBALUMOHHbIX o6pasoBaTeanb|x TEXHONOrnim ¢ UCrnoNb3oBaHNEM B y‘-|e6HOM npowuecce
AdKTUBHbIX N NHTEPAKTUBHbIX C*)OpM nposeneHuns 3aHATUI: BbINOIHEHNE psaOa npaktn4eckmx 3a0aHuni
C ncnonb3oBaHnem I'IpOCpeCCI/IOHaJ'IbeIX NnporpaMMHbIX CpencTs Co34aHnNA N BeAeHNA 3NTIEKTPOHHbIX
6a3 OaHHbIX; MyanI/IMe,EI,VIVIHbIX nporpamm, BKNo4YakoWnx nogroToBkKy 1 BbICTYMNEHNA CTYAEHTOB Ha
CEMNHAPCKUX 3aHATUAX C CpOTO-, ayaono- n suageomarepumanamim no I'IpG,EI,J'IO)KGHHOI?I TeMaTtuke.

6. OLeHOYHble CpencTBa ONS TEKYLLLEro KOHTPOS ycneBaeMoCTh, MPOMeXYTOYHOW
aTTecrauum rno MToraMm OCBOEHUs AUCLUIMINHBI U y4eOHO-MeToauyeckoe obecneyeHune

CaMOCTOSITeNIbHOW paboTbl CTYAEHTOB

Tewma 1. Npenmer, uenu v 3agauv pnanonornu pacTeHumn.

Tema 2. dPusnonorus pactuTeNnbHOM KNeTKkoun
KONNOKBUYM , NPMMEPHbIE BOMPOCHI:

1. MpeaomerT, uenu n 3agayn ouanonorum pacteHnin. Kpatkas ucropms passutusi. Metogonorus un
MeTOoLbl OU3MONOTUN pacTeHmit. 2. MpakTuyeckoe NCnonb3oBaHNe OU3MONOTMN PACTEHMIA Kak
TEOPEeTNYECKO OCHOBbI pacTeHneBoacTBa. CBS3b O3MONOTrUN PACTEHMIA C arPOHOMUYECKMM
Haykamu n cenekumein. 1. OCOBEHHOCTM CTPOEHNS PACTUTENBHOW KNETKU, ee CTPYKTYPHbIE
aNeMeHTbI: KneTo4yHas obonoyka, S4po, MUTOXOHAPWMW, PUOOCOMbI, NEPOKCUCOMbI, FMOKCUCOMBI,
9MMP, annapart Nonbaxu, Bakyonb. 2. MeMbpaHHbIiA TPUHLUM OpraHn3aLmm NoBePXHOCTM
npoTonnasmbl 1 opraHonaoB knetkn. CTpoeHue n goyHKUUm Bronormnyeckmnx membpaH. 3. MNnactuapl
PacCTUTENbHOW KNETKU: TWMbI, NOKaNM3aums B TKaHSX 1 OpraHax pacTeHui, goyHKUNK,
B3ammonpeBpalleHus. 4. CTpyKTypHas opraHmaaums gooToCMHTETUYeckoro annapara. CtpoeHue
nmcTa Kak opraHa ootocuHTe3a. XnoponnacTbl: XMMUYECKUIA COCTAB, CTPOEHMWE, OHTOTEHES,

PyHKLNN.
Tema 3. doTocuHTE3

KONNOKBUYM , NMpUMepHbIE BOMPOCHI:

PernctpaumoHHbIn Homep
Crpanunua 9 us 14.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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1. icTopust pa3sntusi yueHnsi o potocuHtese. Macwtabbl 1 3Ha4eHne PoTocuHTe3a ans bruocdepsi.
2. [lUrMeHTHblE CUCTEMbI (POTOCUHTETUYECKMX OPraHn3mMoB. Xnopogunnbl, KAPOTUHOM b,
PUKOBUNUNHDBI: CTPOEHME, CNeKTpaNbHble CBOMCTBA, PYHKLMN. DNeKTPOHHO-BO3OYX AeHHOE
coCTOsiHME NurMeHToB. 3. [1Be nurMeHTHble cuctembl (PC | n PC 1l). CocTas, hyHKUMN,
nokanuaauus. dotocmHTeTMYECKAs eamHmLa. PeakunoHHbIl LeHTp. 4. OTL gpoTocuHTE3a:
UMKITMYECKUIA M HELMKNNYECKNIA TPAHCNOPT 9NEKTPOHOB (CBETOBAs dpasa POTOCUHTE3A). 5.
doTodpochopunmpoBaHune: LNKINYECKOe N HELMKINYEeCKoe. XeMNOCMOTNYeCcKas Teopms
SHepreTnyeckoro conpsxeHms Murtyenna. 6. TemHoBas ctaans POTOCUHTE3A: XUMN3M peakuuni
uukna KanbBuHa. 7. Xumnam peakuuin accumungaumm C4-pacteHunin. Linkn XaTtya,
Cnaka.CAM-meTabonnam. 8. CyTOYHblE N CE30HHbIE U3MEHEHNSI POTOCKHTE3a. POTOCUHTES, POCT U
NPOOYKTUBHOCTb pacTeHWin. 9. SKONormsa poTocnHTE3a: BANSHUE OCHOBHbIX (DakTOPOB Cpefbl Ha
WHTEHCUBHOCTb M HanpaBneHHOCTb POTOCUHTE3a

Tema 4. ObixaHue
KOHTpOnbHas paboTa , NpUMepHbie BONPOCHI:

1. [bIxaHne 1 ero ponb B XU3HEOEATENbHOCTM pacTeHnin. icTopusa pasBntns y4eHNs O OblXaHUW:
HavanbHbl aTan, pabotbl baxa, MNMannaguHa, Bunanpa, Bapbypra, KeinuHa. 2. AHaspobHas gasa
IbIXxaHus (TMMKONU3): aTanbl U aHepreTnyeckuii Boixod. 3. AapobHas doasa apixaHus. Linkn Kpebea,
aHepreTnyeckunii Bbixod. 4. OTLL apixaHusa pacteHuid, ee ocobeHHocTn. OKncnmTenbHoe
doochopmnnpoBaHme: MEXaHN3Mbl U SHepreTndeckas agpdeKTUBHOCTb. 5. IKkonorusa abixaHns
(BNMSIHME BHELWHNX N BHYTPEHHUX (DAKTOPOB); U3BMEHEHNE NHTEHCUBHOCTU AbIXaHWUS B OHTOreHese.

Tema 5. Pnamonorms BOAHOro o6MeHa pacTeHUn
KOJINOKBUYM , NPMMEPHbIE BOMPOCHI:

1. Ponb BoAbl B X13HW pacTteHuin. MonekynapHas CTpykTypa n gomsnyeckue CBOMNCTBa BOAbI. 2.
lMocTynneHune Boabl B pacTUTenbHyto kneTky. OCMOTMYECKOe OaBneHne 1 ero 3Ha4yeHue B
nornoweHun Boabl KneTkon. 3. TepmoanHamMmyeckmne nokasaTenn BOLHONO pexnma pacTeHui:
BOLHbIV NOTEHLMAN 1 cocywas cuna knetku. 4. CoctosHme Boabl B pacTeopax. Baanmopencrtene
BoAbl 1 Buononnmepos (6enkos), rmaparauuns. Popma Boabl B kNeTke ? cBoboaHas 1 cBa3aHHas
BoAa, UX donanonornyeckas ponb. 5. KopHesas cuctema kak opraH nornoweHust soabl. CocTosHne
BObl B rnoyse. [ocTynneHne n nepeBuxXeHne B KOPHE: NyTn n mexaHnambl. 6. KopHeBoe gasneHue.
?Mnay? n ryttaumns pacteHuin. Myt n MexaHn3mbl NepeaBUXEeHNS BOLbI MO pacTeHuto. 7.
TpaHcnvpauums, ee 3Ha4eHne; NUCT Kak opraH TpaHcnupauun. Buabl TpaHcnvpauumn, ee nokasarenu.
CyTO4HbIN X04 TPaHCNUpaunn, BAMSHUE BHEWHNX YCNOBUIA. 8. YCTbUYHas TpaHcnvpaums. Perynauuns
YCTbUYHbIX ABUXEHUA. 9. OCOBEHHOCTN BOAHOIrO 0OMeHa y pacTeHMWn pas3nnyHbIX 3KOOMMYECKMNX
rpynn. dusnonornyeckne 0CHOBbI OPOLIAEMOro 3emiefenus.

Tema 6. du3nonorus MUHepanbHOro NUTaHUsi pacTeHUn
KONNOKBUYM , MPYMEpPHbIE BOMPOCHI:

1. VicTopust passutns y4eHnst 0 MMHepanbHOM nuTaHum pacteHuin. 2. MakpoanemeHTbl ? K, Ca, Mg,
S, P, nx cpnsnonoruyeckas ponb. 3. Pusnonorndeckas ponb a3ota B XMU3HU pacTeHuin. IcTouHmKn
a30THOr0 NUTaHWS BbICWKX pacTeHnn. dukcaums MonekynsapHoro asora. 4. MukpoanemMeHTbl B
XWU3HW pacTeHnid. 5. MexaHnam nocTynneHms NoHOB B kneTky. Ponb kneToyHoi obonoyku. TpaHcnopT
MNOHOB Yepe3 MeMbpaHbl: MACCUBHbIN U aKTUBHbIA. 6. 9KONOrns MMHEPaNbHOro NUTAHUS: BIUSHME
BHELWHWX N BHYTPEHHNX pakTopoB. Pr3monornyeckme 0CHOBbI MPUMEHEHNS Y O0BPEHNIA.

Tema 7. PocT, pa3sutne pacteHUn. PUToropmMoHbl
KONMNOKBUYM , NPMMEPHbIE BOMPOCHI:

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaunoHHbIn HoMep 5AE
CtpaHnua 10 n3 14. 111 YHI:I
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1. PocT 1 pa3Butue pacTteHuii. Stanbl OHTOreHe3a BbICWMX PaCTEHWNIA: SMOPMOHANbHbIN,
IOBEHWUIIbHbIN, Pa3MHOXEHWE, CTAPOCTb 1 OTMUPaHMe. 2. Pasbl pocTa PacTUTENbHOM KNETKN:
neneHve, pactaxexue, gugdgoepeHumnposka. CtapeHne n cMepTb KneTkun. 3. BnmaHue BHeWHMX
YCNOBUI Ha POCT pacTeHuid. [lepnoanyHOCTb pocTa, TUMbl NOKOS. 4. POCTOBbIE ABUXEHUS:
reoTponunam, OTOTPONM3M, xeMoTponuam. 1. OTKpbITME 1 06Lme CBONCTBA PUTOrOPMOHOB. PaboThi
Y. HapeuHa, boiiceHa-VeHceHna, XononHoro, BeHta. [[opMoHanbHasa teopust TPONM3MoB. 2. AYKCHHbI.
CTtpoeHue, cogepxaHue, CUHTE3, pacnpeneneHune B pasnnyHblX YacTax pacteHnin. OKUCAUTENbHbIR
pacnag. lNonsgpHbi TpaHcnopT. Puamonornyeckas akTMBHOCTb U MEXaHWU3Mbl OENCTBUS. SBneHune
anvKanbHOro 4OMUHMpPOBaHMS. MpakTnyeckoe NCnonb3oBaHNe ayKCUHOB B BMOTEXHONOM N 1
pacteHmeBoacTtee. 3. [nmbbepenuHbl. OTKpbITUE, cTPoeHMe. CoaepXaHue, TpaHCMNopT 1
pacrpeneneHne B pasfiniyHblX 4YacTsx U opraHax pacteHuin. dusnonornyeckast akTMBHOCTb U
MexaHu3Mmbl geincteuns. Npaktnyeckoe npumeHeHue. 4. LIntokmHmHbL. [MpupoaHbie n cMHTeTNYECKme.
OTkpbITHE, CTPOEHME, COAEPXaHUe, MecTa CMHTE3a, TpaHCcnopTa 1 pacnpeneneHne B pacTeHunsXx.
dusnonornyeckas akTMBHOCTb M MexaHU3Mbl OecTBMS. B3anMmonencTeme ¢ opyrumMm ropMoHamu. 5.
dUTOropMoHbl ? UHrMBUTOPBI pocTa: abcumaosas kucnota n atuneH. CTpoeHne, Mecta CUHTE3a,
cogepxaHue n pacnpegneneHve B pacteHuax. dusnonornyeckasi akTMBHOCTb Y MEXAHU3Mb
NencTBuUS.

Tema 8. YcTOMUMBOCTb pacTeHMn K HebnaronpusaTHbIM chakTopam OKpyXatoLLen cpeabl
pegoepart , NpUMEpHbIE TEMBbI:

- YCTOMYMBOCTb pacTeHuii K HebnaronpusaTHLIM BO3AEACTBUAM - DOTOCUHTETUYECKMIA annapat
pacteHuin - OcobeHHOCTN BOOHOro 0bMeHa pacteHuii - POTOCUHTES Kak NPOLLECC YrNepoaHOro
nMTaHus pacteHnii - OCO6EHHOCTU MUHEPANbHOIrO MUTAHUS PaCTEHWI - YCTONYMBOCTb PaCTEHNIA K
NEeNCTBUIO HA3KUX N BbICOKMX Temneparyp - YCTONYMBOCTb PaCTEHUA K NHIPEKLMOHHBIM
3aboneBaHunsM - YCTOMYMBOCTb PaCTEHMI K BOLHOMY cTpeccy - ConeycTonynBoCcTb pacTeHuii -
Ssonouns apixaHus - OBonoumsa oTocuHTe3a - OCOBEHHOCTM AblXaTenbHOro 0bMeHa pacTeHuii -
Oco6eHHOCTN a30THOr0 NUTAHMS pacTeHuii - POTOCUHTES 1 ypoxar - FopMoHanbHas perynsums
gomamnonorunyeckux npoueccos - PoTocuHTes baktepunii - OcobeHHOCTM oTOCKMHTE3a TONCTAHKOBBIX
- C4- poTocuHTES - BhipawmeaHue pacteHnii 6e3 noysbl - [BrxeHne pacteHunii - DutoxpomHas
cucTema pacTteHui - [opMoHanbHas Teopus pas3suTUS pacTeHui - AyKCUHbI Kak perynsatopbl pocta
pacTeHun - LINTOKMHUHBI Kak perynsatopbl oU3nonormyeckux npoLeccoB pacTuTenbHOro opraHnama -
[MprMeHeHne perynaTopos B NpakTuKe BblpalMBaHUa C/X KynbTyp - HacekoMmosgHble pacTeHus -
TpaHcreHHble pacTeHns - BropunyHbie MeTabonuTbl pacTeHnid U NX NPUMEHEHUE B HAPOAHOM
xo3anctee - Liutockenet pacteHui

Tema . UToroBasi oopma KOHTpOns

[MprMepHble BOMPOCHI K 9K3aMeHy:
Bunetbl K aKk3ameHy B NpunoxeHun

7.1. OcHOoBHas nuTeparypa:

1. Anexuna H.[., BanHokuH HO.B., MaBpuneHko B.®. n op. duanonormsa pacteHuii. - M.: Akagemus,
2005.

2. MegBepnes C.C. ®uanonorus pacteHuii. - C.-Metepbypr: N3a-8o C.-Metepbyprckoro
yHusepcuteta, 2004.

3. KyaHeuos B.B., IImutpuesa .A. dusnonorusa pacteHuit. - M.: Boicwas wkona, 2006.

3. AkywkuHa H.W., BaxteHko E.1O. ®dusnonorns pactenuin. - M.: Uspatenbckuin ueHtp BJTALOC,
2005.

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

5. MaBpunexko B.®., N'yces M.B., Hukntuna K.A., XodpmaHH l1. N36paHHbIe rnasbl or3nonornm
pacTteHun. - M.: 3an-8o0 Mockosckoro yH-Ta, 1986. 439c.

6. PoTocuHTe3: B 2-X T./ [Non pen. NosuHoxu. - M.: "Mup", 1987. 728c. n 440c.
7. TynsuH T., Mepcep 3. BeeneHne B bmoxmmumio pacteHmin B 2-x 1. - M.: "Mup", 1986. 274c. n 312c.
8. NancToH A., esuc ., Cattep P. Xn3Hb 3eneHoro pactexms. - M.: "Mup", 1983. 549c.
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9. Ynpkosa T.B. ®duaunonormnyeckne 0CHOBbI ycTon4MBOCTM pacteHuid. - C.-I.: N3a-so C.-T1. yH-Ta,
2002. 240c.

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

11. Noneson B.B., Canamatosa T.C. ®uamonorusa pocra n passutnsa pacteHui. - J1.: Uag-so
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. 256c¢.

14. Mycuenko H.E., TepHasckuin A.N. KopHeBoe nutaHue pacteHuii. - Kues: "Bbicwas wkona",
1989. 202c.

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

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

7.2. lononHutenbHasa nuteparypa:

1. KypcaHos A.J1. TpaHcrnopT accumMungaTos B pacteHun. - M.: "Hayka", 1976. 646c¢.

2. KypcaHos A.J1. drsnonorns pacteHuin B cucteme bmonornyeckmx Hayk // ®nsanonorns pacteHui.
1997. T.44, €6. C. 806-808 (0630p).

3. MokpoHocos A.T. OHTOreHeTn4ecknin acnekT gotocmnHTesa. - M.: "Hayka", 1981. 196c¢.
4. YannaxaH M.X. Perynauns ueteHns Bbicnx pacteHuia. - M.: "Hayka", 1988. 559c.

6. CabuHuH [.A. I3bpaHHble Tpyabl N0 MUHEPANbHOMY NMUTAHUIO pacTeHuid. - M.: "Hayka", 1971.
551c.

7.3. UHTEepHeT-pecypcChbl:

Bubunnoteka ctatei - elibrary.ru/title_about.asp?id=8253
WHCTUTYT chmanonormm pacteHunii - www.ippras.ru

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

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

OH-nanH sHumknoneans - fizrast.ru/

duamonorns pacteHuin - coolreferat.com/®dusnonorna_pacTeHun
dopym - habar.bsaa.info/topic.php?forum=40&topic=2

8. MatepuanbHo-TexHMYeckoe obecrneyeHne AUCLMUMIIMHBLI/MOAYNSA COMNMAacHO YTBEPXAEHHOMY
yuye6HOMY nnaHy

OcBoeHre oncumninHbl "dusnonorusi pacteHnii" npeanonaraeT NCNOb30BaHNE CNeayowwero
MaTepuanbHO-TEXHNYECKOro obecneyeHus:
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MynbTumMeauiiHas ayautopusi, BMECTUMOCTbO 6onee 60 Yenosek. MynbTumMeaniiHas ayautopus
COCTOUT N3 UHTErPUPOBAHHBIX UHXEHEPHbIX CUCTEM C €AUHOWN CUCTEMON yNpaBneHns, OCHalWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS U BU3yanu3auum noboit Buaeo n ayamno
NHdpopMauuu, NOyYeHNs 1 nepenadn SNeKTPOHHbIX JOKYMEHTOB. TUNoBasi KOMMIeKTaLms
MyNbTUMEOMNAHOM ay AUTOPUN COCTOUT U3: MyNbTUMELMIHOrO NPoeKTopa, aBTOMaTN3NPOBAHHOIO
MPOEKLIMOHHOrO 3KpaHa, akyCTUYECKO CUCTEMDI, a TaKXe MHTepPaKTMBHONM TpMbyHbI NpenoaaBsaTens,
BK/IlOYaloLWen Ta4y-CKpMH MOHUTOP C AMaroHasnblo He MeHee 22 Ol0IMOB, NepCcoHalbHbI KOMMbIOTEP
(C TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHJOepeHL-MUKPOOH, 6ecnpoBoaHOM MUKPOGIOH, 610K ynpaeneHns obopynoBaHUeM, MHTEPAENChHI
noakntoyermns: USB,audio, HDMI. MiHTepakTBHas TpmbyHa npenoaaBaTtens sBnsieTCcs KMo4eBbIM
3N1EMEHTOM yrpaBneHns, 06 beANHSIOWMNM BCE YCTPONCTBA B EANHYIO CUCTEMY, U CIYXUT
NONHOLIEHHbIM paboymm MecToM npenoaasatens. MNpenoaaeatens MMeEET BO3MOXHOCTb JIErKO
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSIET MPOBOANTL NEKLMMW, MPaKTUYEeCKNe
3aHATWA, Npe3eHTauun, BebrHapbl, KOHEPEHUNM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowmxcs B yA06HON 1 DOCTYMHOW ANSt HAX CPOPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPaKTMBHbIX CPeaCcTB 0Oy4eHMs, B TOM YMC/e C MCNONb30BaHMEM B NpoLiecce 0by4yeHuns Bcex
KopnopaTuBHbIX pecypcoB. MynbTumMeouinHas ayautopus Takxke oCHalleHa WupPOoKOrnonOCHbIM
LOCTYNOM B CETb MHTEpHET. KomnbloTepHoe 060pynoBaHMEM NMEET COOTBETCTBYIOWEE
NVLEH3NOHHOE NporpaMmMHoe obecneyeHue.

YyebHo-MeToaMYecKas nutepatypa Ans 4aHHON AUCLMMAVHBI UMEETCS B HANMYun B
3NeKTPOHHO-6ubnnoTteyHol cucteme "KHuradoHa", 4OCTyn K KOTOPOI NpefoCcTaB/eH CTyAeHTaM.
OnekTpoHHO-6nbnnoTeyHas cuctema "KHuradoHn" peannsyet neranbHoe xpaHeHue,
pacnpocTpaHeHve 1 3alnTy LMPOBOro KOHTEHTa y4ebHO-MeTOAMYECKON NTepaTypbl AN151 BY30B C
ycnosuem o06s13aTeNbHOro cobniofeHNs aBTOPCKUX U CMeXHBbIX npaB. KHuradoHp obecneynsaet
LWWMPOKWIA 3aKOHHBIV [OCTYN K HeobxoauMbIM Ansi o6pasoBaTtelbHOro NpoLecca U3naHnsM C
MCMONb30BaHNEM NHHOBALMOHHbIX TEXHONOIMIA 1 COOTBETCTBYET BCEM TpeboBaHMsIM HoBbIx P OC
BI1O.

Mporpamma coctaeneHa B cootBeTcTBum ¢ TpeboBaHnsmm ®rOC BIO n yyebHbiM nnaHoM no
cneumanbHocTn: 020205.65 "®uamonorns” n cneunanmsaumm AnM3nonorns pacTeHni .
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