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Mporpamma aucumnnmHbl "®usmonorus pacteHumin"; 050100.62 MNeparornyeckoe obpasoBaHve; cTapwuii npenogasatesb, K.H.
XycHeTtaoumHoBa J1.3.

Mporpammy oucumnnuHbl paspabotan(a)(1) cTapwuii npenogasaTenb, K.H. XycHeTanHosa J1.3.
kadbenpa cpuanonorum n buoxmmmm pacteHunin NOMub otaeneHne buonormum n 6uoTexHonornm ,
Landysh.Husnetdinova@kpfu.ru

1. Uenn ocBOEHNS AUCLUMINHBI

Llenb: Llenb kypca "®usunonorns pacteHnin” - natb CTyAeHTaM COBPEMEHHbIE NMPeacTaBneHns o
NPMPOLE OCHOBHbIX OM3MONOr0-6MOXMMUNYECKINX NPOLIECCaX 3ENI€HOr0 PacTeHMsl, MexaHm3max mx
perynmpoBaHus Ha pasHbiX YPOBHAX OpraHn3aunm pactutenbHOro opraHn3ma v OCHOBHbIX
3aKOHOMEPHOCTAX B3aUMOCBSA3M C OKpYyXatolen cpenoi.

3apauu:

- N3y4mTb 0BLME 3aKOHOMEPHOCTN U KOHKPETHbIE MEXaHU3Mbl OYHKLIMOHUPOBAHUSI PACTUTENBHOMO
opraHvnama Ha MONeKyNsSiPHOM, KNETOYHOM U OPraHN3MEHHOM YPOBHSIX

- PacCMOTPETb CUCTEMbI PEFYASLUN OU3NONOrMYECKUX MPOLIECCOB U NX B3ANMOCBSA3M HA Pa3HbIX
YPOBHSIX OpraHvM3aunm pacTuTenbHOro opraHnama

- NU3Y4NTb MEXaHU3Mbl YCTONYMBOCTY 1 aganTaLun pacTUTENbHbIX OPraHU3MoB K HeONaronpusTHbIM
doakTopam cpenbl 0buTaHns

- PacCKpbITb POJ1b N NEPCNEKTUBDI CpI/I3VIO}'IOFVIVI paCTeHVIVI B peweHnn 3aga4 npakTtn4yeckoro
3emnenenunsd, pacteHmeBsonctea, reHeTuknn n cenekuumm, 6UoTEXHONOr K.

2. MecTO AMCUMUNNNHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbHOro obpasoBaHus

JaHHas yyebHas oucumnnnHa BkodeHa B pasgen " 53.B.3 MpodheccrnoHanbHbIA" OCHOBHOM
obpasosaTtenbHol nporpammbl 050100.62 Mepnarormyeckoe 0bpas3oBaHNe 1 OTHOCKTCS K
BapmaTtusHol 4yactn. OceamBaeTtcs Ha 3, 4 Kypcax, 5, 6, 7 ceMecTpbl.

OucunnnuHa "®dusnonorns pacteHnin" 0THOCUTCS K BapratuBHOM (MPOGOUIbLHOM) YacTu
npodpeccrnoHanbHOro umkna, mogynb "buonornyeckue Haykun" (B3.B.1.3). Kypc "®unsuonorum
pacTeHnn" ABNSeTCs NOrMYecknUM 3aBeplieHeM Lykna 60TaHNYecKnx aucumnnianH n 6asupyetcs Ha
3HaHUSIX CUCTEMATUKN PACTEHWIA, LMTONOMMW, MONEKYNSIPHO Bronornm, GUOXMMNK, FreHeTUKU 1 ap.
CopnepxaHue Kypca HanpasieHOo Ha MHTErPUPOBaHNE paHee NONyYEeHHbIX 3HAHWIA NS YCBOEHUS
MEXaHN3MOB (PYHKLIMOHMPOBAHUS LLENOCTHOM CUCTEMbI XMBbIX OPraHN3MOB. 3HAHWUS, MNOMYYEHHbIE
CTydeHTaMuM B NPOLIECCe 0CBOEHUS Kypca "duanonorns pacteHunin”, cnyxart HeobxoommbiM Hasncom
LNS fanbHenwWwero pacwmnpeHnst obwebrnonormnieckoro Kpyrosopa npu M3y4eHnn Taknx AUCUUnIvH

Kak aKoJsiorma n op.

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

B pesynbrate 0CBOEHNS AMCUMMINHBI (OOPMUPYIOTCS Cneayowme KOMNeTEHLUN:

PacwmdppoBka
npuobpeTtaemMor KOMNETEHLUN
- BNafieeT OCHOBHbIMY BMONOrMYECKUMIN MOHATUAMU, 3HAHUAMM
61ONOrMYeckKnx 3aKOHOB U SIBNEHWIA;

- Bnafeet 3HaHusiM1 06 0COBEHHOCTSX MOPGIONOrK, 3KONOTnK,
Pa3MHOXEHNS 1 reorpagoUHeckoro pacnpocTpaHeHUs
PaCTEHWUI, XUBOTHbIX, TPMOOB U MUKPOOPraHM3MOB, NOHMMaET
NX POfb B MPMPOLE N XO3SCTBEHHOW OesATENbHOCTM YEN0oBeKa;

- cnocobeH 0O BACHATb XMMMYECKME OCHOBbLI OMONOrMYEeCcKmx
MPOLLECCOB 1 PU3NONOTNYECKe MEXaH3Mbl paboTbl
Pa3/INYHbIX CUCTEM U OPraHOB PACTEHUI, XNBOTHbBIX U
yenoseka;

LLndop komMneTeHUUn

CK-1

CK-2

CK-3
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Mporpamma aucumnnmHbl "®usmonorus pacteHumin"; 050100.62 MNeparornyeckoe obpasoBaHve; cTapwuii npenogasatesb, K.H.
XycHeTtaoumHoBa J1.3.

PacwucpoBka
npuobpeTaeMoi KOMNeTeHL NN

- cnocobeH OpUEeHTMPOBATLCS B BOMPOcax B1oXnMMmM4eckoro

Lncpp komneteHLUN

CK-4 €IVHCTBa opraHn4eckoro Mmmpa, MonekyJnsapHbIX OCHOBax
HacneancTtBeHHOCTN, N3BMEHYNBOCTU N METOOAX TEHETUNYECKOrO
aHanmaa;

CK-5 - BflageeTt 3HaHUsAMM 0 3aKOHOMEPHOCTAX Pa3BUTUA

OpraHn4eckoro Mupa;

- cnocobeH NoHMMaTb NPUHLMMNBI YCTONYNBOCTU U
MPOAYKTUBHOCTUN XMBOWN NPUPOLLI U MYTN €€ N3MEHEHUS NOL4
CK-6 BNUSIHUEM @HTPOMOreHHbIX 0AKTOPOB, CNOCOBEH K CUCTEMHOMY
aHanmay rnobanbHbIX 9KONOrM4yeckux npobnem, BONPOCOB
COCTOSIHMS OKpYy>XatowWel cpeapbl U paumoHanbHOro
NCNONb30BaHNS NPUPOLHbIX PECYPCOB;

- cnocobeH NpUMeHATb BUONOrMyecKne n aKonornyeckme
CK-7 3HaHUS NS aHann3a NPUKNaaHbIX NPobnem X03sCTBEHHON
LNEeSTENbHOCTY;

- cnocobeH K CaMOCTOATENbHOMY MPOBELEHNIO UCCNELOBAHWNA,
MOCTAaHOBKE ECTECTBEHHOHAYYHOIO 9KCNEPUMEHTA,

CK-8 NCMNONb30BaHNIO UHGOPMALIMOHHBIX TEXHONOMMIA ANS PeLIEeHNS
Hay4HbIX U MPOCPECCNOHANbHBIX 3a4a4y, aHann3y u oLeHKe
pe3ynbTaTtoB nabopaTopHbIX U NMONEBbIX NCCNEA0BAHWIA.

B pesynbrate 0CBOEHUS OUCUUMNHBLI CTYOEHT:
1. DONXEH 3HaThb:

0COBEHHOCTN CTPYKTYPHO-GOYHKLMOHABbHO OpraHn3aummn pacTUTENbHOro OpraHnama; creunguky
CPV3MONOrNYECKMX NPOLIECCOB, CBS3aHHbIX C 0COBEHHOCTAMY NMPUKPENNEHHOMO TWMNa CyLEeCTBOBaHMS
Y pacTeHuii; MexaHU3Mbl MPOTEKaHMS U Perynsiuum npoLeccoB, CBS3aHHbIX C XU3HbIO PacTeHUI
(nornoweHne Boabl U MUHEPaNbHbIX BEIWECTB, (DOTOCUHTE3 U OblXaHune, POCT 1 pa3BUTUE);
MexaHW3Mbl aganTauuy PacTEHU K U3MEHSIIOWMNMCS YCIOBUSIM CPeibl; MEXaHN3Mbl B3aMMOOEeNCTBIS
pacTeHuii B 6uoreoLieHo3e; hu3nonormieckyto ponb pacteHuii B 6uocgepe; Hoeeiwmne paspaboTku
1 OOCTMXEHNS B 06nacTui on3nonormm pacTeHnin, NnepcnekTnBbl UX UCNONb30BaHUS 15 NOBbIWEHNS
NPOOYKTUBHOCTU PACTEHWIA.

2. DONIXEH yMeTb:

CUCTEMaTU3NPOBATb 3HAHNS O PACTUTEIbHOM OpraHn3me, NoydYeHHble NPK N3y4eHnr Hay4HO
nnTepaTypbl; NCMOMb30BaTb TEOPETUYECKUE M SKCTIEPMMEHTalbHble METOAbl UCCNEAOBaHWI Ha
npakTuKe, onpenensisi OCHOBHbIE NokasaTenn XU3HeaesTeNbHOCTU pacTeHNs; FPaMoTHO nanaratb
TEopeTMYeCcKniA MaTepman o0 XN3HM PacTUTENbHOrO OPraHn3ma, O ero OrpPOMHOI PONU B XN3HW
Halein nnaHeTbl, BECTW AMNCKYCCUIO; UCMONb30BaTh 3HAHMS, MNONy4YEeHHbIE B 3TOM KypCe, B CBOEA
NPakTUYECKOW OeATeNbHOCTL.

3. OONXEeH BnageTb:

6a30BbIMY NPEACTABNEHNAMN 00 OCHOBHbIX 3aKOHOMEPHOCTSX M COBPEMEHHbIX LOCTUXEHUSAX
PU3NONOrUN PacTEHUNIA, METOLAMMN BblpaLLMBAHUS PaCTEHWI B yCNOBUSX nabopatopmm, MeToaamu
NCccnenoBaHus PacTUTENbHbIX OPraHN3MOB, CAMOCTOSTENIbHO CDOPMYIMPOBATL HAYYHYHO TMNOTE3Y 1
HaxoOWTb NyTU €€ PeLleHms.

,ﬂeMOHCTpI/IpOBaTb CNOCOBHOCTb 1 FTOTOBHOCTb NPUMEHATb Nony4yeHHble 3HaHWSA B npouecce

n3yyeHus kypca "®dunsnonornn pacteHnin" Ha npakTuke.

4. CTpyKkTypa 1 cogepxaHve AUCLUNMUHBI MOayns
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Mporpamma aucumnnmHbl "®usmonorus pacteHumin"; 050100.62 MNeparornyeckoe obpasoBaHve; cTapwuii npenogasatesb, K.H.
XycHeTtaoumHoBa J1.3.

Obwas TpyooeMKoCTb ANCLMMANHBI COCTaBNSIET 3a4eTHbIX(ble) eanHuL(bl) 216 Yaca(oB).

dopMma NPOMEXYTOYHOro KOHTPONS AMCUUNANHBI 3a4€eT B 5 ceMecTpe; 3a4eT B 6 CeMeCcTpe; ak3aMeH
B 7 ceMecTpe.

CyMMapHo no AMcumnanHe MoxHo nony4ntb 100 6anno., U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYeCcTBO ANst AOMnycKa K 3adeTy
28 6annos.

86 bannos 1 bonee - "oTANYHO" (OTN.);

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

55-70 6annos - "ynosnetBoputenbHo" (yaooB.);

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

4.1 CTpyKTypa 1 comepXxaHue ayauTopHon paboTbl N0 AUCLMNNINHE/ MOAYIO
TemaTnyecknn nnaH gUCLUMNIUHbI/MOAYNS

Bugbl n yachbl
Pasgmen ayauTopHOM paborThbl,
Hepens MX TPYAOEMKOCTb Tekywime coopmbl
N .D.VIKIILI.VIHJ',I.II/;I'HI:I/ CemecTp| cemecTpal (B uacax) ‘I'( on-npg; ﬂp
oAy Nek ImI'Ipal('rw-lecmeJ1a60pa1'opH|>|e
u 3aHATUA pa601b|
1 [Tema 1. Boanbiii pexum | o 1-0 5 0 4 Kzggazanaﬂ
‘lpacteHunin P
KOHTpPO/bHas
2.[Tema 2. doTOCKHTES 5 3-5 6 0 4 paboTta
KOHTpONbHas
3.[Tema 3. ObixaHne 6 1-2 4 0 4 pabota
KOHTpO/bHas
Tema 4. MuHepanbHoe
4. nMTaHMe 6 3 2 0 4 pabota
‘|[passutne P
Tema . Itorosas 3ayer
" |dopma KoHTpOnNA 0 0 0 0
Tema . NTorosas 3ayer
" |doopma KOHTpONSA 6 0 0 0
Tema . NITorosas 9K3ameH
" |dopma KoHTpOnNA / 0 0 0
Ntoro 16 0 16

4.2 CopepxaHvue oUCLUNMUHbI
Tema 1. BogHbI peXuM pacteHUn
JIeKLMOHHOe 3aHsiTne (2 4yaca(os)):
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Mporpamma aucumnnmHbl "®usmonorus pacteHumin"; 050100.62 MNeparornyeckoe obpasoBaHve; cTapwuii npenogasatesb, K.H.
XycHeTtaoumHoBa J1.3.

Ponb Boabl B XN3HW pacTteHnin. MonekynspHas CTpykTypa n qomsanyeckme CBONCTBa BOAbI.
MocTynneHwe Boabl B pacTUTENbHYo kKnetky. OCMOTUYECKOE AAaBNEHNE N €€ 3HAYEeHNe B
nornoweHnn Boabl KNeTkon. Metoabl onpeaeneHns oCMOTMYECKOro AaBneHus. TepmoanHaMmyeckme
nokasartenu BOLHOro pexnMa pacTeHuUin: akTUBHOCTb BOAbI, XMMUYECKUIA 1N BOOHbIA NOTEHUMan.
MeTonbl onpeneneHns BOAHOro noteHumnana. IameHeHne ocMOTMYECKUX nokasaTenemn B
3aBUCMMOCTM OT HaCbIWEHHOCTM KneTok Boaoi. CocTosHMe BoAbl B pacTBopax. Baammogencrene
BoAbl 1 Bruononnmepos (benkos), rmapatauunsi. Dopmbl BoAbl B Knetke: cBoboaHas 1 CBSI3aHHaS
BO4a, Ux chmnamonorndeckas ponb. KopHeBas cuctema kak opraH nornoweHuns soabl. CoctosHme
BOObl B noyse. [locTynneHne n nepeasuxeHne BoObl B KOPHE: NyTN U MexaHu3Mbl. KopHeBoe
nasneHve. "lnay" v ryrtaumsa pacteHun. TpaHcnupauus, ee 3Ha4eHne; NMUCT Kak opraH
TpaHcnpauuun. Buabl TpaHcnvpauun, ee nokaszatenu. CyTOYHbIA X04 TpaHCnupaumm, BNMsHNe
BHELWHUX YCNOBUIA. YCTbNYHAS TpaHCcnpauus. Perynaumns yCTbMYHbIX OBUXEHUIA NpU OEACTBUN
BHELWHUX U BHYTPEHHUX d0aKTOPOB. [1yTK N MexaHn3Mbl NepenBuXeHns Boabl MO PACTEHMIO.
OcobeHHOCTN BOOHOro 0OMeHa y pacTeHuid pas3nnyHblX 3KONOrM4yeckmx rpynn. duanonornyeckmne
OCHOBbI OpOLlLaeMoro 3emnenenns - 2 yaca.

naboparopHas pabora (4 4aca(oB)):

1. Pabota 1. SlBneHne nnaamonuaa u gennasmonusa. Pabota 2. OnpeneneHme BS3KOCTH
LMTONNAa3Mbl NO BPEMEHM Nna3mMonuaa - 2 yaca. 2. Pabota 1. OnpeneneHne noTeHUmManbHoro
OCMOTMYECKOro JaBNeHnst KNeTOYHOro coka MeToaoM nnasmonuaa. Pabota 2. Onpenenerve
BOLAHOro NoTeHumana pactTuTenbHON TKaHn METOLOM NONOCOK JlnneHwTepH - 2 yaca.

Tema 2. PoTOCUHTES
JNIeKLMOHHoe 3aHsiTue (6 4aca(os)):

NcTopusa passuTms yyeHns o gootocuHtese. Pabotel K.A. Tumnpssesa B obnact 0OTOCMHTE3A.
3HauyeHne hoToCcMHTE3a Ans Brocdepbl. DKONOrMYECKNIA aTan B PasBUTUN Y4EHNS O POTOCUHTESE.
BogHoe npoucxoxaeHue knucnopoda otocmHTesa. [okasarenbcrea CywecTBOBaHNS CBETOBON 1
TEMHOBOW (pa3d ooToCUHTE3A. [TMrMEHTHBIE CUCTEMBI (DOTOCMHTEINPYIOWMX OPraHN3MOB.
Xnopochunnbl: CTPOEHME, CNEKTPaNbHbIE CBOWCTBA, OYHKLUMM, BMOCUHTES.
ONeKTPOHHO-BO3OYXAEHHOE COCTOSIHNE NUTMeHTOB. KapoTuHonab! 1 (oUKOBUNNINHBI:
pacnpocTpaHeHue, CTpoeHne, cnekTpasbHble CBOMNCTBA, OYHKUMW. SIBNEeHne XpoMaTn4yeckom
apgantaumu - 2 yaca. I1se nurmeHTtHble cuctembl (PCl n OCII): coctas, pyHKUNK, nOKannu3auus.
doTocuHTEeTNYECKaa eanHnua. PeakunoHHbIn ueHTp. 9TL dpoTocnHTesa: UMKANYECKUin n
HEeUMKNNYEeCKNA TPaHCMOPT 3N1eKTPOHOB (CBETOBas CTaanst OOTOCUHTE3a).
doTodhochopnnupoBaHne: LNKINYECKOE U HELMKIMYECKOe. XeMMOCMOTNYeckas Teopus
aHepreTudeckoro conpsxeHuns Murtdenna - 2 yaca. TeMHoBasi cTaamst POTOCUHTE3a: XUMU3M
peakun unkna KanoenHa-berHcoHa. Xumnam peakuun accummnsaumm C4 pactenui. Linkn
Xetya-Cnaka-Kapnunosa. CAM-meTabonuam opraHnyeckmx Kncnot. dunsmonornyeckme
ocobeHHocTn C4-pacTteHunit. PoToabixaHne (XMMU3M, CTPYKTYpHas opraHnsaums npowuecca) u
doyHKLMOHanbHas posb. CyTOYHbIE N CE30HHbIE N3MEHEHNS DOTOCUHTE3a. POTOCUHTES, POCT U
NPOOYKTUBHOCTb pacTeHWUA. DKONOrms qOOTOCUHTE3A: BNNSIHUE OCHOBHbIX 0aKTOPOB Cpebl Ha
WHTEHCMBHOCTb N HanpaBneHHOCTb POTOCUHTE3A - 2 Yaca.

naboparopHas pabora (4 4aca(oB)):

1. VI3BneyeHne NUrMeHToB 1 N3y4eHne XMMN4eCcKx CBOMNCTB NUIMEHTOB NNCTa: pasaeneHune
nMrMeHToB no Kpaycy, nony4yeHune peodmTnHa, oMblieHue xnopodunna, gonyopecueHuns
xnopodounna - 2 yaca. 2. OnpeneneHve cogepXaHus NUrMEHTOB B NTMCTbAX METOLOM ByMakHOM
Xpomartorpadouu - 2 4aca.

Tema 3. [ObixaHue

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

AHATTAMECKAR CrCTEMA KPY

PernctpaunoHHbIn HoMep < ;’;?{
+OFEALIME

Crpanuua 6 us 15. — o

A



Mporpamma aucumnnmHbl "®usmonorus pacteHumin"; 050100.62 MNeparornyeckoe obpasoBaHve; cTapwuii npenogasatesb, K.H.
XycHeTtaoumHoBa J1.3.

LbixaHne n ero ponb B XU3HeOEATENbHOCTN pacTeHuin. ICTopus pa3BuTns y4eHUs O ObIXaHUW:
HayanbHbI 3Tan, paboTtbl baxa, MannaguHa, Bunnaxa, Bapbypra, KeinnHa. Baanmocsaab
bpoxeHns n goixaHns. Pabotbl C.M. KoctbiueBa. KonmyectBeHHbIe nokasaTenu OblXxaHus:
WHTEHCUBHOCTb AbIXaHWUS, OblXaTeNbHbl KO3MULUNEHT N ero 3aBUCMMOCTb OT NPUPOLbI
okncnsiemoro cybctparta. OCHOBHbIE 3Tanbl AblXaHUS U X CybKneToyHas nokanuaaums. AHaspobHast
pasza abixaHust (FMKONM3): aTanbl U 3HepreTnyeckmin Boixod. AapobHas dasa abixaHus. Linkn
Kpebca, aHepreTnyeckuii Boixof - 2 Yaca. 9TL| abixaHus pacteHuit, ee 0coOBEHHOCTL.
OxuncnutenbHoe hocopunnMpoBaHne: MEXaHN3Mbl U aHepreTndeckas agoOeKTUBHOCTb.
[MeHTO3000b0CaTHbIN NMYyTb ObIXaHWS, ero 3Ha4eHne. IKONOrnsa AbiXxaHns (BNUSHUE BHEWHUX U
BHYTPEHHUX 0AKTOPOB); UBMEHEHNE NHTEHCUBHOCTU ObIXaHUS B OHTOreHe3e pacTeHun - 2 yaca.

naboparopHas pabora (4 4aca(oB)):

1. OnpeneneHne akTMBHOCTU KaTanasbl B pacTUTENbHOW TKaHu - 2 yaca. 2. OnpeneneHune
WHTEHCMBHOCTM ObIXaHNSA CEMSH B 3aKPbITOM COCyLe - 2 Yaca.

Tema 4. MuHepanbHoe nNuTaHue
JNleKuMoHHoe 3aHsiTne (2 4yaca(os)):

NcTopursa pa3BuTms y4eHns 0 MUHEpPanbHOM NUTaHUK pacteHunii. Conep>xxaHne MUHepanbHbIX
3NEMEHTOB B pacTeHusx. MakpoaneMeHTbl - Ux gouaunonormyeckas ponb. Puamonornyeckas ponb
asoTa B XWU3HW pacTeHuid. ICTOYHMKIM a30THOrO NUTaHNS BbICWIMX pacTeHuin. dukcaums
MONEKYNSAPHOro as3ota. A30THbI OOMEH BbICLWINX PACTEHWIA: BOCCTAHOBMIEHWNE HUTPATOB U MyTH UX
yCBOEHMS amMmmaka. MMKpoanemeHTbl B X13HW pacTeHunin. MexaHn3m nocTynneHns NOHOB B KNETKY.
Ponb kneToyHoi 06onoykn. TpaHCNOPT MOHOB Yepe3 MeEMOPaHbI: MACCUBHbIN 1 aKTUBHbIA. KopeHb
Kak opraH nornoweHns MuHepanbHbix 3n1eMeHToB. MeTabonmam KOpHeii - Yaca. OKonorus
MUHEPanbHOro NUTaHUS: BIUSIHWE BHEWHUX U BHYTPEHHMX (pakTopoB. Pr3nonormyeckme 0CHOBbI
NpUMeHeHns yoobpeHuid - 2 yaca.

naboparopHas pabora (4 4aca(oB)):

1. OnpeneneHune obuei n paboyeir ancopbupytoLleit MOBEPXHOCTM KOPHEBOI CUCTEMbI METOAOM
CabuHunHa n Konocoga - 4 yaca.

Tema 5. Poct 1 passutue
JIeKLMOHHOe 3aHsiTue (2 4aca(oB)):

PocT 1 pa3sutre pacteHuii. 3tanbl OHTOreHe3a BbICLIMX PACTEHWNIA: SMOPUOHANbHBIN, FOBEHWUbHbIN,
pasMHOXeHMe, CTapoCTb 1 OTMMpPaHMe. Pasbl pocTa PacTUTENbHOW KNETKU: AeNeHne, pacTsaxXeHue
n gudbgpepeHumposka. CtapeHne n cMepTb KNETKU. Tunbl pocta y pacTeHuii u MopgoreHes
OCHOBHbIX BEreTatuBHbIX OPraHoB - cTebns, nucta, KopHs. KoppenstueHbiii pocT. BnnsiHne BHEWHNX
YCNOBWUI Ha POCT pacTeHui. [lepnoanyHOCTb pocTa, TUMbl NOKOS. POCTOBbIE ABUXEHUS
(reoTponunam, OTOTPONN3M, XeMOTPONM3M U Ap.). Hactun. 2. OTKpbITNE 1 0bwKme cBONCTBA
goutoropmoHoB. Pabotbl Y. LdapsuHa, boliceHa-VeHceHa, XonogHoro, BeHTta. MopMoHanbHas
Teopus TponnamMoB. AykcuHbl. CTpoeHne, cogepXxaHue, CUHTE3, pacnpeneneHne B pasnmyHbix
yacTtax pacteHuin. OkncnntenbHblil pacnag. [NonspHeliin TpaHcnopt. duamonornyeckas akTMBHOCTb
N MEXaHU3Mbl OEeNCTBUS. SIBNEHNE annkanbHOro 4OMUHUPOBaHWS. [1pakTuyeckoe ncrnonb3oBaHue
ayKCWHOB B pacTeHNeBOACTBE N BroTexHonorun. M'mbbepennnHbl. OTKpbITUE, CTPOEHUE,
cofepXxaHue, TPaHCMopT U pacnpeneneHne B pasnnyHbiX YacTsax U opraHax pacTeHui.
dusnonornyeckas akTMBHOCTb U MeXaHU3Mbl ecTBuS. [pakTuyeckoe npumeHeHne. LIMTOKMHMHDI.
MpupoaHble n cuHteTndeckme. OTKpbITUE, CTPOEHME, COAEPXAaHNE, MECTA CUHTE3a, TPAHCNOPT U
pacrnpeneneHue B pacteHunsx. duamonornyeckas akTMBHOCTb U MEXaHWU3Mbl OENCTBUS.
B3anmopelictBre ¢ opyrmmm ropmoHamMun. dutoropMoHbl ? MHIMOUTOPBI pocTa: abcumsoBas Knucnora
n atuneH. CTpoeHne, MecTa CUHTE3a, COAEPXaHNe 1 pacnpeneneHne B pacTeHunsX.
dusnonornyeckas akTMBHOCTb U MEXaHW3Mbl OEACTBMS - 2 Yaca.

4.3 CTpyKTypa u cogepxaHue caMOCTOATENIbHOM paboTbl AUCLUNNIUHBI (MOAYNS)

KETPOHHBH
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Buabl
N Pasnen Cemect Henens | camoctositenbsHon [TpymoeMKOCTb g‘:ﬂ%’:::;?:’:gzga
AducumnnuHbl pcemeCTpa paborthbl (B yacax) 260TbI
CTyAOeHTOB P
BbINOMHEHNE TECTOBbIN
3ajaHuin B 10 KOHTPONb,
cucteme noaroToska
MOODLE npeseHTauui
1 |Tema 1. BoaHbii pexum 5 .o [BbINONHEHNE :g;ﬁﬂ;ﬁgM
‘lpacteHun TOPHbIX 1
P nagopa op 0 nabopaTtopHbIX
pabot pabot
noaroToBka K
KOHTPONbHOW 13 Kc;gggganaﬂ
paboTe P
BbINO/HEHNE TEeCTOBbIl
3agaHui B 10 KOHTPONb,
cucrteme nogroToska
MOODLE npeseHTauui
KOHTPONb 3a
2.[Tema 2. doTOCUHTES 5 3-5 |BBIfloNHEHNE BbINOIHEHNEM
nabopaTopHbIX 10 6
6 naboparopHbIx
paboT pabot
noaroToeka K
KOHTPONbHOMN 15 K(;g;gganaﬂ
paboTte P
BbINONHEHNE TECTOBbIN
3amaHuin B 10 KOHTPO/b,
cucteme noaroToska
MOODLE npeseHTaunin
KOHTPONb 3a
3.[Tema 3. ObixaHne 6 1-2 ﬁ:ggggsggﬁux 10 BbIMOMHEHNEM
6 nabopaTopHbIX
pabot pabot
noaroToBka K
KOHTpPONbHOMN 13 Kgg;gganaﬂ
paboTe P
BbINOSIHEHNE TECTOBbI
3a0aHuin B 10 KOHTPO/b,
cucteme nogroToska
MOODLE npe3eHTaunin
4 Tema 4. MuHepanbHoe 6 5  [|BbINONHEHNE ;g;{)%il:aaem
‘InuTaHne n TOPHbIX 1
ngcc))ga op 0 nabopaTopHbIX
pabot
noaroToska K
KOHTPONbHOMN 13 K(;g:)gganaﬂ
paboTe P
BbINONHEHNE TECTOBbIN
3am0aHuin B 20 KOHTPO/b,
T 5 p cucteme noaroToBka
5. eMa 9. FoCT 1 7 1 |MOODLE npe3eHTaL Wil
passuthe noaroToska K
KOHTPONbHON 13 K(;g;gganaﬂ
paboTe P

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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Buabl
N Paanen Cemectn| HEAENs | caMmoctosTenbHoit [TpynoeMkocTh g‘:ﬂ%’:‘;'o';‘;’:;gzg;
AvcuvnnuHbl pcemeCTpa paboTbl (B yacax) a60ThI
CTYLEHTOB P
N1oro 167

5. O6bpa3oBarenbHble TEXHONOIMU, BK/IHOYAsA MHTEPaKTUBHbIE hOpMbl 06yUYeHUs

1. IHgbopMaLUMOHHO-KOMMYHUKALMOHHbIE TEXHONOrMN. MNMpnuMeHaeTca Npu YTEHUM NEKUUIA C
NCMNONMb30BaHNEM MYNIbTUMEANAHON CUCTEMbI, MOArOTOBKE K NIEKUMSAM, HANMcCaHUM pedoeparos,
BbINMOHEHUN CAMOCTOSITENbHbBIX PAaboT, KYPCOBbIX U AMMIOMHbIX PaboT ¢ ncnonb3oBaHnem NHTepHeT
PECYPCOB 1 3MEKTPOHHbIX BnbnumoTtek. OcylwecTBNseTCS NPOCMOTP BUAEOCMIbMOB.

2. MoaynbHo-6no4Hast TexHonorust obyyeHus. icnonb3yeTcst Npu 0CBOEHUN y4ebHOro matepuana u
KOHTPONS YCBOEHUS 3HAHWUIA, YMEHWIA N HABbIKOB C LIeNbiO MOBbIWEHNS KayecTBa NoaAroToOBKM
BbICOKOKBANIMPULMPOBAHHbIX KaapoB, NOOYXAeHNS CTYOEHTOB K CaMOCTOSATENbHOWM paboTe ¢
y4ebHbIM MaTepuanom, NOBbIWEHNS UHTEHCMBHOCTM TPyAa CTYAEHTOB B TEYEHUE BCEro y4ebHOoro
roga n 06 beKTUBHOCTU OLEHKN NX 3HAHWIA, yMEHWNIA, HABbIKOB.

3. KoMneTeHTHOCTHO-0OpMeHTMpOoBaHHas TEXHONOrs 0byyeHuns. MNpuMeHsieTcs npu peannsaumm
BCEX BUOOB y4ebHOM paboTbl C LieNbio MOBbLIWEHNS Ka4ecTBa NpodeCCMoHanbHoOM NOAroTOBKY
BbINMYCKHWKOB.

4. TexHonorms nccnenoBaTenbckoro obydeHums. MNMprMeHsieTcs B Hay4HO-UCCNea0BaTeNbCKOoM
LeATeNbHOCTN CTYAEHTOB B MPOBNEMHbIX rpynnax u Kpyxkax.

5. TexHonormm npoekTHoro oby4eHuns. NMprumMeHsieTcs NPy BbIMOMIHEHUW KYPCOBbIX U ANMNOMHbIX
NpPoeKToB. PeannayeTtcs Takxe B BbICTYNNEHUSX CTYOEHTOB HA KOHDePEHUMAX pasnnyHoro paHra, B
HanucaHuy 1 nybnukaumm ctatein B Nepuoanyeckux n3aaHmsax nam B Matepuanax KoHepeHLuii.

6. IHTerpmpoBaHHble TexHonornm obydeHust. Peannaytotcst BO Bcex Buaax y4ebHol 0esaTenbHoCTH,
Tak Kak Bce buonornyeckne OMCUMNANHbLI TECHO B3aMMOCBSI3aHbl APYr C APYroM, a Takxe CO BCeMU
OVCUMNAVHaMM eCTEeCTBEHHO-MaTeMaTnYeckoro umkna. NpenogasaHne Xxe aTux gucumnimH tpebyet
3HaHWIA Neaaroruky, NCUXonornm 1 oBIWEKYNbTYPHbIX OUCLUMANH.

7. VIHTepakTmBHble TexHONOrMm obyyeHusi. Peanuayetcs npu nposeneHnn nabopatopHbix pabor,
NONEBbLIX MPAKTUK, BbIMOMIHEHUWN HAYyYHO-UCCNEROBATENbCKNX PaboT, opraHn3aumm BHeay aUTOPHbIX
MEepOonpUATUA.

8. [lucTtaHumoHHoEe O6p8.3038.HV|e. MCHOHb3yeTC$I ans 06y'-|eH|/|9| CTyOeHTOB-3a04YHMUKOB U ONA
cnywarenemn Kypcos nepeksanudoukaunm Ui ycoBepLeHCTBOBaHMUS.

6. OLueHOUHble CPeAcTBa AJ1sl TEKYLLLEro KOHTPONS yCneBaeMOCTH, MPOMEeXYTOUYHOM
aTTecTauum No UToram OCBOEHUS OUCLUNNMHDBI U yYyeOHo-MeTooMUYeckoe obecneyeHune
CaMOCTOSITe/IbHOW paboThl CTYAEHTOB

Tema 1. BogHbI peXuM pacTeHUun
KOHTPO/b 32 BbINONHEHEM TabopaTopHbIX paboT , NPUMEPHbIE BONPOCHI:

OueHnBaeTCcs yMeHMe BbINONHSATL 3KCnepuMeHTanbHble paboTbl, yCBOEHME N3yHaeMbIX METO0B
nccnenoBaHuin, ogoopmMieHne oT4éTa 1 3awmTta paboT no pesynbTatam nabopaTopHbix paborT.

KOHTponbHas paboTta , NpUMepPHbIE BOMPOCHI:
BapuaHTbl ons BbINONHEHNS KOHTPONLHOK paboTbl NpeacTasneHsl B pasaene "Mpoyee”.
TECTOBbIA KOHTPOMb, NOArOTOBKA NPE3eHTaUunn , IPUMEepPHbIe BOMPOCHI:

http://tulpar.kfu-elearning.ru/course/view.php KOHTPONb 32 OCBOEHNEM TEOPETUYECKOrO Matepmana.
PaspaboTtka MynbTMenMa npe3eHTauunin n ux obcyxaeHuve.

Tema 2. doTOoCUHTES
KOHTPOMb 3a BbINONHEHMEM NabopaTopHbIx paboT , NPUMepPHble BOMPOCHI:

OueHunBaeTCsl yMeHne BbINOMHATb 9KCrepuUMeHTanbHble paboTbl, yCBOEHNE U3yHaeMblX METOA0B
nccnenoBaHuin, ochopmneHne oT4yéTa n 3awmTa paboTt no pedynbTatam nabopaTopHbIX paboT.

KOHTponbHas paboTta , NpUMepPHbIE BONPOCHI:

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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BapuaHTbl onsi BbINONHEHNS! KOHTPONbHOW paboThl NpencTasneHsbl B pasaene "Mpoyee”.
TECTOBbI KOHTPO/b, NOArOTOBKA MpPe3eHTaunin , NpUMepHble BOMpPOCHI:

http://tulpar.kfu-elearning.ru/course/view.php KOHTPONb 32 OCBOEHNEM TEOPETUYECKOrO Matepmana.
PaspaboTtka MynbTMMeama npeseHTauunin n nx obcyxneHue.
http://tulpar.kfu-elearning.ru/course/view.php KOHTPONb 32 OCBOEHNEM TEOPETUYECKOrO Matepmana.
PaspaboTtka MynbTMMeama npeseHTauunin n nx obcyxneHue.

Tewma 3. ObixaHue
KOHTPONb 32 BbiNONHEHEM nabopaTtopHbiX paboT , NPUMEpPHbIE BONPOCHI:

OueHnBaeTCs YMeHMe BbINOMHSATb 3KCnepuMeHTanbHble paboTbl, yCBOEHME N3yHaeMblX METOO0B
nccnenoBaHuin, ogoopmieHne oT4éTa 1 3awmTta paboT no pesynbTatam nabopaTopHbix paborT.

KOHTponbHas paboTta , NpUMepHbIE BONPOCHI:
BapuaHTbl ons BbINONHEHNS KOHTPONLHOK paboThl NpeacTasneHsl B pasaene "Mpoyee”.
TECTOBbI KOHTPO/b, MOArOTOBKA MPe3eHTaunin , NPUMepHble BOMpPOCHI:

http://tulpar.kfu-elearning.ru/course/view.php KOHTPONb 32 OCBOEHMEM TEOPETUYECKOr0 Matepmana.
PaspaboTtka MynbTMeana npe3eHTaumnin n ux obcyxaeHuve.

Tema 4. MuHepanbHoe nutaHue
KOHTPOMb 3a BbINONHEHMEM NabopaTopHbIx paboT , NPUMepPHble BOMPOCHI:

OueHuBaeTCs yMeHMe BbINONHATb 3KCNepUMeHTabHble paboTbl, yCBOEHME U3y4aeMbiX METOLOB
nccnenoBaHuin, ochopmneHne otT4yéTa u 3awmTa paboT no pedynbTatam nabopaTopHbIX paboT.

KOHTponbHas paboTta , NpUMepPHbIE BOMPOCHI:
BapuaHTbl ons BbINONHEHNS KOHTPONbLHOK paboTbl NpeacTasneHsl B pasaene "Mpoyee”.
TECTOBbI KOHTPOb, NOArOTOBKA NPEe3eHTauunn , NpMepHble BONPOCHI:

http://tulpar.kfu-elearning.ru/course/view.php KOHTPONb 32 OCBOEHNEM TEOPETUYECKOrO Matepuana.
PaspaboTtka MynbTMmMeama npeseHTauunin n nx obcyxneHue.

Tema 5. PocT n passutue

KOHTponbHas paboTta , NpUMepHbIE BONPOCHI:

BapuaHTbl onsi BbINONHEHNS! KOHTPONbHOWM paboThl NpencTasneHsbl B pasnene "Mpoyee”.
TECTOBbI KOHTPO/b, MOArOTOBKA MPe3eHTaunin , NpUMepHble BOMpPOCHI:

http://tulpar.kfu-elearning.ru/course/view.php KOHTPONb 32 OCBOEHNEM TEOPETUYECKOrO Matepmana.
PaspaboTtka MynbTMmMeama npeseHTauunin n nx obcyxneHue.

Tema . UToroeasi popma KOHTpons
Tema . UTorosas doopma KOHTpons
Tema . UToroeasi popma KoHTpons

MpvMepHble BOMPOCHI K 3a4eTy U 9K3aMEHY:
KOHTPOJIbHAA PABOTA
BAPVAHT 1

1. I'Ipe,n,MeT, uenn v 3agadm gousnonorum paCTeHI/IVI. KpaTKaﬂ ncTopus passutmsa gusnonorum
paCTeHI/IVI B Mupe, Poccun n KazaHckom YHUBEPCUTETE.

2. Ponb BoAbl B XM3HU pacTeHunit. MonekynspHasi CTpyKTypa u conanyeckme CBOMCTBa BOIbI.

3. OcobeHHOCTM BOAHOrO 06MeHa y pacTeHUiA pas3nuyHbIX 3KONOrmYeckux rpynn. duamonornyeckme
OCHOBbI OPOLIAEMOrO 3eMNIeAeNus.

4. OTL, dboTOCMHTE3A: LIMKNNYECKNIA N HELIMKITNYECKWNIA TPAHCMOPT 9NEeKTPOHOB (CBETOBAs CTaams
doTOCKHTESA).

5. Okonorns gbixaHus (BﬂI/IFIHI/Ie BHEWHNX N BHYTPEHHNX CpaKTOpOB); n3MeHeHne NHTeHCMBHOCTU
OblXaHNs B OHTOreHese paCTeHVIIZ.

6. duanonormyeckas posb a3oTa B XMU3HU PaCTEHWUIA. VICTOYHNKM a30THOTO NUTAHWUS BbICLUMX
pacTeHunin. Pukcauns MONeKynsipHOro asoTa.

BAPWAHT 2

PeructpaumnoHHbIin HoMep DAEKTPOHHEH
Ctpanunua 10 n3 15. il yLH,lf[;F EPCHTET
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1. MeToabl n MeToLon0rna PU3nonormm pacTeHNin: aHaNUTUYECKUIA U CUHTETUYECKMIA Noaxoa,
NPUYUHHDBIA aHanu3. Obwas 1 YacTHas OU3NONOrnst PacTeHNIA.

2. TpchnmpauMﬂ, €e 3Ha4eHune; INCT Kak opraH TpaHcnunpauunn. Buabl TpaHcnupauwun, ee
nokasartenu. CyTO‘-IHbIVI Xo4 TpaHcnupauunn, BnnsaHne BHEWHNX yC}'IOBI/II7I.

3. NcTopusi passutust yueHus o gpotocunHTese Ao pabot K.A. Tummpsisesa. MacwTabbl 1 3Ha4eHne
ooTocuHTesa ans buocaepsbl.

4. MN®I pbixaHns, ero 3Ha4YeHune.

5. MexaHun3Mm nocTynneHns MOHOB B KNeTky. Ponb kneto4Hoi 060no4kmn. TpaHCNoOpT MOHOB Yepes
MeMOpaHbl: NACCUBHbINA U aKTUBHBIIA.

6. PUTOropMOoHbI - MHIMBUTOPLI pocTa: abcunaoBast kucnota n atuneH. CTpoeHne, Mecta CUHTE3a,
cogepxaHue n pacnpeneneHne B pacteHmax. dmsnonornyeckas akTMBHOCTb Y MEXAHU3Mb
OencTBuS.

BAPVAHT 3

1. MpakTnyeckoe 3HaYeHne PU3NONOrNn PACTEHUI KaK TEOPETUHECKON OCHOBbI PACTEHNEBOICTRA.
CBs13b (PV3MONOrMN PACTEHUI C arPOHOMUYECKUMIM HayKaMu U cenekumei.

2. |-|YTI/I N MeéXaHn3Mbl NnepensnXxXeHms oAbl Mo pacTeHUIO.

3. 9konoruns oTocMHTE3a: BAMSHNE OCHOBHBIX (PAaKTOPOB Cpeabl HA MHTEHCUMBHOCTb U
HanpaBNeHHOCTb POTOCMHTE3A.

4. AspobHas gpasa abixaHus. Linkn Kpebca, sHepreTmyeckuii Boixoq,.

5. Tvnbl pocTa y pacTeHuii U MopdooreHe3 OCHOBHbIX BEreTaTMBHbIX OpPraHoB - cTebns, nncTa,
KOpHS. KoppensaTmeHbIi POCT.

6. AyKCrHbl. Du3dnonornyeckas akTMBHOCTb M MeXaH3Mbl OEACTBUS. SBNeHne annkanbHoOro
LOOMVHMPOBaHUS. [pakTnyeckoe MCNonb3oBaHNe ayKCMHOB B PACTEHMEBOACTBE U BUOTEXHONOTMN.
BAPUNAHT 4

1. MNMonoxeHne tbusmonorun paCTeHI/II7I B cucTeme b1Monornyeckmx HayK. Cea3b C COBpPEMEHHbIMIA
buonormyecknumm aucuunnmHamm. dusmnonorus paCTeHMIZ - MHTerpupyruwas Hayka.

2. KopHeBoe naeneHue. "lMnay" v rytraumsa pacteHui.

3. CDOTOCpOCdJOpVIHVIpOBaHI/IGI LUMKINYECKOE U HELIMKNNYECKOE. XEMMOCMOTNYECKAS Teopu4
QHEePreTn4HecKoro conps>XXeHu4 MwuTyenna.

4. MakpoanemeHThl - K, Ca, Mg, S, P, ux gousmonornyeckas poneo.

5. Tunbl pocTa y pacTeHuii U MOpcporeHe3 OCHOBHbIX BEreTaTBHbIX OPraHoB - cTebnsi, nucra,
KopHsl. KoppensTueHbIin pocT.

6. AykcuHbl. CTpoeHue, cogepxaHne, CUHTE3, pacrnpefeneHme B pasnnyHblX 4acTax pacTeHui.
OxucnutenbHbln pacnag. MonspHbI TpaHCopT.

BAPWAHT 5

1. NepcnekTrBbl NPaKTUYECKOro NPUNOXeHUs pedynbTaToB OU3N0IOrNYecKnX NCCneoBaHni B
pacTeHNeBoACTBE, BUOTEXHONOMMK, OXPaHbl 1 3alWNTbl PACTUTENIbHOrO MUpa, BMO3HEpPreTuke,
papmaLieBTUKE 1 OCBOEHUN KOCMOCA.

2. YCcTbMyHag TpaHcnupaumns. Perynaums yCTbUYHbIX ABUXEHUA NPU AEACTBUN BHELWHUX U
BHYTPEHHUX (PaKkTOpOB.

3. I1Be nurmeHTHble cuctembl (PCl n OCII): coctas, pyHkuMK, nokanudaumns. dotocmHTeTUHECKAS
eamHuua. PeakuMOHHbIN LEHTP.

4. KonnyecTtBeHHble nokasaTtenu ObIXxaHus: UHTEHCUBHOCTb AbIXxaHUS, OblXaTenbHbl KOS(PULNEHT
1 ero 3aBMCMMOCTb OT MPMPOabl okucnsemoro cyberpara.

5. 9konorns MMHepanbHOro NUTaHUA: BANSHUE BHEWHUX N BHYTPEHHUX (DaKTOPOB.
dn3noNornyeckme OCHOBbI MPUMEHEHNS yO0OPEHWIA.

6. LInTokuHUHBbI. MprpoaHble n cuHtetTudeckmne. OTKpbITME, CTPOEHNE, COOepXaHme, Mecta
CUHTE3a, TPaHCNOPT 1 pacnpeneneHne B pacteHunsax. duamonornyeckas akTMBHOCTb U MEXaHWU3MbI
nencteus. Bsanmonencteme ¢ opyrumm ropMOHaMu.

BAPUNAHT 6
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1. CUcTeMbl perynsiumm pacteHuin (BHyTPUKNETOYHbIE 1 OPraHU3MEHHbIE): FeHeTuYeckas,
MeMOpaHHasi, Tpomnyeckas, ropMoHanbHasi, 3NeKTPoN3NoNornieckas.

2. CocTosiHMe BoAabl B pactBopax. Baanmopericteme Boabl 1 6uononmmepos (6enkos), ruapartaumsi.
dopmbl Boabl B kneTke - cBoboaHas 1 cBsisaHHasi Boaa, Ux omuamonornyeckast ponb.

3. MrMeHTHbIE CUCTEMbI (DOTOCUHTE3NPYIOWMNX OPraHN3MOB. XN0podoubl: CTPOEHNE,
crnekTpanbHble CBOMCTBA, OYHKLIMMN, BUOCUHTES. DNEKTPOHHO-BO3OYX AEHHOE COCTOSIHNE MUTMEHTOB.

4. A30THbIn 0OMEH BbICLLNX paCTeHVIVIZ BOCCTaHOBNEHNE HUTPATOB U NYTU NX YCBOEHNA aMMMaKa.

5. ®a3sbl pocta pacTUTENbHON KNETKU: AeneHue, pactaxeHune n augpdepeHumnposka. CtapeHume un
CMepTb KNEeTKW.

6. OTKpbITME 1 0bWwKe cBolicTBa huTOoropMoHoB. Pabotel Y. NapsuHa, boiiceHa-VeHceHa,
XonogHoro, BeHta. lopMoHanbHas Teopusi TPONM3MOB.
BAPUAHT 7

1. OCOBEHHOCTM CTPOEHNS PaCTUTENbHOW KNEeTKW, ee CTPYKTYPHbIE 9N1eMeHTbI: KneTo4yHas 060noyka,
A0P0, MUTOXOHAPUN, PUBOCOMbI, MEPOKCUCOMBI, Fnokcucombl, AMC, annapart Monbaoxu, Bakyonb.

2. Cocywas cuna KneTku 1 BoAHbIA noTeHuman. MeTtobl onpeneneHns CocyLlen cunbi.

3. KapoTnHonabl 1 orkobmMnnnHbI: pacnpocTpaHeHne, CTPOeHne, CrekTpasbHble CBOMCTBA,
PYHKLMK. SIBNEHME XpOMaTUYEeCKO agantauun.

4. AHaspobHasa ¢hasa ObixaHus (FMMKONKU3): aTanbl N SHEPreTUYeCKnii BbIXOL.

5. CouepxaHme MUHEepPanbHbIX 3JIEMEHTOB B PaCTEHUSX. Knaccmcpmauvlﬂ MUHepanbHbIX 3JIEMEHTOB.
MaKpoO- N MUKPO3JTIEMEHTHI.

6. FmbbepennuHbl. OTKpbITUE, CTPOEHME, COAEPXAHNE, TPAHCMOPT U pacnpeneneHne B pasnmnyHbiX
4aCTSAX M opraHax pacTteHuii. dusmonornyeckas akTMBHOCTb Y MeXaHU3Mbl AecTBums. [NpakTnyeckoe
NPUMEHeHNe.

BAPVAHT 8

1. MeMbpaHHbI/ NPUHUMUMA OpraHn3aumm NoBEPXHOCTM NPOTONa3Mbl U OPraHoONA0B KNETKN.
CTpoeHne 1 goyHKUMKN Bruonornyeckmx Membpan.

2. TepMouMHammquKme nokasarenn BoOOHOro pexmnma paCTeHI/IVIZ aKTUBHOCTb BOAbl, XMMNYECKUA W
BOOHbIN noTeHuman. Metoapl onpepneneHnd BoOHOro noteHunana.

3. Xummnam peakunin accumunaumm C4 pacteHuin. Lnkn Xetya-Cnaka-Kapnunosa. ®dusnonorunyeckune
ocobeHHocTn C4-pacTteHuin. CAM-meTabonnam opraHn4yeckmx KUCnorT.

4. OCHOBHble 3Tanbl AbIXaHWs 1 UX CybkneTo4Has nokanmsaums.
5. MukpoaneMeHTbl B XU3HN pacTeHUNA.
6. PoctoBble osnxeHns (reoTponnam, ooToTponmM3M, XeMoTponmnam 1 gp.). Hactun.

BAPWAHT 9

1. MnacTnabl pacTUTENbHOM KNETKMN: TUMbI, NOKANN3aLMN B TKAHAX M OpraHax pacTeHuni, oyHKLuN,
B3aVMONpPeBpaLLEHNS.

2. KOpHeBaH cnctema Kak opraH nornoiweHuns sonbl. CocTosiHne Boabl B NMOYBeE. |_|OCTyI'IJ'IeHI/Ie "
nepensn>xeHme BoObl B KOpPHe: NyT N MEXaHUN3MbI.

3. doToabixaHue (XMMM3M, CTPYKTYpHAs opraHm3aums npouecca) 1 oyHKLUMOHaNbHAs Ponb.

4. 3TU pbixaHns pacteHuin, ee ocobeHHocTn. OkucnntTenbHoe pochopunMpoBaHme: MeXaHN3Mbl 1
aHepreTnyeckas agpgPeKTUBHOCTb.

5. Victopus pasBuTtus y4eHUs 0 MMHEPanbHOM NUTaHUN pacTEHWUA.
6. BnnsHne BHEWHNX yCNnoBUIA Ha POCT pacTeHui. [NepnoanyHoCTb PocTa, TUMbl NOKOS.

BAPUNAHT 10

1. CTpyKTypHas opraHusauusi poTocuHTeTUYeckoro annapara. CTpoeHve nucta kak opraHa
POTOCMHTE3A. XNIOPOMNNacTbl: XMMUYECKMIA COCTaB, CTPOEHWNE, OHTOreHe3, OYHKLIMN.

2. nOCTyI'IerHI/Ie BOAObl B PACTUTENIbHYIO KNEeTKY. OcMmoTryeckoe naBneHne u ee 3HadyeHne B
nornoweHnn Boabl Knetkon. Metoabl onpeneneHnss OCMOTUYeCKOro naBneHuns.

3. TeMHOBas ctagusa poTocuHTE3a: XMMN3M peakumni umkna KanbsnHa-beHcoHa.
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4. [lbixaHne 1 ero posb B XU3HEeLeATENbHOCTU pacTeHuii. icTopns pasBnTtns y4eHns o AbiXaHum:
HayanbHbI 3Tan, paboTtbl baxa, MannaguHa, Bunnaxa, Bapbypra, KeinnHa. Baanmocsaab
6poxeHns un gpixaHns. Pabotbl C.MN. KocTtbiueBsa.

5. KOpeHb KakK opraH nornoweHnsa MnmHepasnbHbIX 3JIEMEHTOB. MeTtabonunam KOpHGI?I.

6. PocT 1 pasBuTre pacteHuit. dTanbl OHTOreHe3a BbICWNX PaCTeHWIA: SMOPUOHANBHBI,
IOBEHWU/IbHbIN, Pa3MHOXEHWE, CTapOCTb U OTMUPaHKE.

7.1. OcHOBHas nuTteparypa:

1. BotaHwuka. T. 4 /. 3utTe [n ap.]; Ha ocHoBe y4eb. 3. Ctpacbyprepa, ®. Honnsg, I. WeHka, A.P.B.
linmnepa. M.: Akapemuns, 2007., 248 c. - 34 oka3.

2. KysHeuos, Bnagumup Bacunbesud. dusmonorns pacteHunii: y4yebHuk ons CTyoeHTOB BY30B,
obyyatowwmxcs No HanpaeneHnsiM Noarot. 6akanaBpoB U MarncTpPoB "ArpoxmmMms 1
arpono4ysoBefeHue", "ArpoHoMna" N HanpasneHNaIM NOAroT. AUNIOMUP. CNeunanmcTos "ArpoxmMmns
n arpono4ysoseneHue", "ArpoHomuns” / B.B. KysHeuos, [ A. Omutpuesa.-M.: Boicw. wk.,
2005.-735,[1] c.: nn.; 22.-Bnbnuorp.: c. 720 (9 Ha3B.).-Mpeam. ykas.: c. 721-728.-ISBN
5-06-004786-5, 3000. - 45 3k3.

3. MenBenes, Cepreit CemeHoBUY. Pr3nonorna pacteHuii: Yy4eb. ons ctyaeHToB U acnmpaHToB
6von. dpak. yH-toB / C. C. Measepnes; C.-lNeTtepb. yH-1.-Cl16.: U3n-Bo C.-lMeTepb. yH-Ta, 2004.-334,
[1]c.: nn.-Bubnwnorp.: ¢.418-320.-Mpeam. ykas.: ¢.321-331.-ISBN 5-288-03347-1. - 163 akas.

4. MNpakTnkym no ¢omanonormm pacteHuii: yued. nocobue ons CTyaeHTOB By30B MO arpoH. cnew. /
[H.H. TpeTtbskos, J1.A. lNaHnykuH, M.H. Kongpartbes v gp.]; nog pen. H.H.Tpetbsakosa. - 4-e n3g,.,
nepepab. n gon.. - Mocksa: KonocC, 20083. - 287,[1] c.: nn.; 21. - (Y4ebHukn 1 y4ebHble nocobus ans
CTYAEHTOB BbICLUMX y4eOHbIX 3aBeneHuiA). - (YuyebHuk). - ISBN 5-9532-0058-7, 2000 - 4 aks.

5. ®dunaunonormsa pacteHuii: y4ebHNK ons CTyAeHTOB BbICIIMX y4eOHbIX 3aBefeHuniA, 00y4atolwmnxcs no
6ronornyecknm cneumnanbHOCTSM 1 HanpasneHmio 510600 "Buonorus" / [H. [. AnexvHa n gp.]; nog
pen. npocp. L. IN. Epmakosa.-2-e n3ga., ncnp..-Mocksa: Akagemus, 2007.-634, [1] c.: un.; 24
.-(Bbicwwee npogeccmoHansHoe obpa3oBaHune, EctecTBeHHble Haykm).-(YuebHUK).-ABT. ykasdaHbl Ha
obopoTe TnT. N..-bmbnuorp.: c. 620-624.-ISBN 978-5-7695-3688-5((B nep.)), 3000. - 95 aka.

7.2. lononHutenbHasa nureparypa:
1. A. Jleononba. Poct n passutue pacteHui. - M.: "Mup", 1968. - 494 c.

2. Buktopos Omutpuii MNetposuy. MpakTrukym no comnanonorum pacteHuii: [Yueb. nocobre ans éuon.
cneu. neanHcTtutytoB] / [. M. Buktopos; Mog obw. pen. A. A. 3emnsaHyxuHa. - BopoHex: M3a-B0
BopoHex. yH-Ta, 1991. - 157 [1] c.: nn.; 20 cMm. - (buonorus). - Bubnuorp.: c. 154. - ISBN
5-7455-0450-1: - 1 aka.

3. MenbMmcToH A., Lasuc ., Cettep P. XusHb 3eneHoro pactenus. - M.: Mup, 1983. - 549 c.

4. H. l'puH, Y. CrayT, . Tennop. Buonorng. 3-e naa. - M.: Mup, 2004.

5. Monesoi B.B. ®usnonorus pacteHuin: YuebHuk ans 6uon.cneu. By3os. - M.: Bbicwas wkona.,
1989. - 464 c.

6. MpakTnkym No onanonorum pacteHuii: yueb. nocobre ons CTyoeHToB BbiCcW. neq. y4eb.
3aBeneHuin, obyyatowmxcs no cneu. 032400 "bBuonorus” / [B. b. NeaHoB n op.]; non pen. B. B.
VMBaHoBa.-2-e n3ng., ucnp..-Mocksa: Akagemuns, 2004.-139, [1] c.: un.; 21.-(Bbicwee
npodpeccunoHanbHoe obpasosaHue, lNenarornyeckme cneumnanbHocth).-(YuebHoe nocobue).-ABT.
ykasaHbl Ha obopoTe TuT. n..-bubnuorp.: c. 135-136 (35 Ha3g.).-ISBN 5-7695-1744-1, 5100. - 104
9K3.

7. 1. PeingH, P. 9BeprT, C. AtkxopH. CoBpemeHHas 6oTtaHuka. B oByx Tomax. - M.: Mup, 1990.

8. PybuH A.P. Kypc cpusmonorum pactenuid. - M.: "Bbicwas wkona", 1961. - 584 c.

9. 3. JInbbept. dusnonorns pacteHuin. - M.: "Munp", 1976. - 580 c.
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10. AkywkunHa, Hatanns VisaHoBHa. Puranonorus pacteHuii: y4eb. ons cTyaeHTOB BY30B,
obyuyatowmxcs no cneu. 032400 "buonorus” / H. U. Akywkunna, E. tO. baxteHko.-M.: BJTIALOC,
2005.-463 c.: nn.; 22 cM..-(Y4ebHuk ans By3oB).-IMpenM. ykas.: c. 449-458.-bubnwnorp.: c.
444-446.-1SBN 5-691-01353-X((8 nep.)), 7000. - 179 aks.

7.3. UHTepHeT-pecypcChbl:

XypHan ®usnonorns pacteHui. - http://www.rusplant.ru/

Basa Hay4HbIX faHHbIX B 0bnacTn GruomeanumHekmx Hayk - http://www.ncbi.nim.nih.gov/Pubmed
dusnonorug pacteHnm - http://www.maik.ru/

duamonorng pacteHui - http://www.fisrast.ru

duamonorus pacteHni. MNop pen. V.M. Epmakosa - http://www.torrentino.com/torrents/58018

8. MarepuanbHo-TexHMYeckoe obecrneyeHne AUCLMUMIIMHBLI/MOAYNS COrNAacHO YTBEPXAEHHOMY
y4ye6HOMY nnaHy

OcBoeHune gucunnnuHel "dusnonoruns pacTteHunn” npegnonaraet ncnonb3oBaHmne cnegyrowero
MatepunanbHO-TEXHNYECKOro obecneyeHuns:

YyebHo-MeToAMYecKas nutepatypa ons AaHHON AUCLMINAVHBI UMEETCS B HANMYUn B
3NeKTPOHHO-6ubnnoTteyHol cucteme "KHuradoHn", [OCTyn K KOTOPOW NpefoCTaB/eH CTyAeHTaM.
OnekTpoHHO-6nbnuoTeyHas cuctema "KHuradoHn" peannsyet neranbHoe xpaHeHue,
pacnpocTpaHeHve 1 3alnTy LMPOBOro KOHTEHTa y4ebHO-MeTOAMYECKON NTepaTypbl AN151 BY30B C
ycnosuem 06s13aTeNnbHOro cobniofeHns aBTOPCKUX U CMeXHbIX npas. KHuradoHp obecneynsaet
WWMPOKMIA 3aKOHHBIM [OCTYN K HeobxoauMbIM Ansi o6pasoBaTtenibHOro npoLecca N3naHnsM ¢
MCMONb30BaHNEM MHHOBALMOHHbIX TEXHONOIMIA 1 COOTBETCTBYET BCEM TpeboBaHMsIM HOBbIx P OC
BIO.

Mporpamma coctaeneHa B cootBeTcTBUn ¢ TpeboBaHusMm ®rOC BIMO u yyebHbIM NaaHoM no
HanpasneHnto 050100.62 "lMeparornyeckoe obpasoBaHune” n Npocouso Noarotosku bronorus .
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