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

Mporpammy ancumnavHbl paspaboTan(a)(n) 3asenyowmin kadenpoi, A.H. (aoueHT) Tumogeesa O.A.
Kadhenpa 60TaHUKN 1 OU3MONOrUN pacTeHnii oTaeneHme 61monorum n 6UoTexHoNornm

1. LUenn ocBOEHNS AUCLUMINHBI

3ak/oYatoTcs B TOM, 4T0Obl AaTh CTyAeHTaM COBPEMEHHble NpeacTasneHmst 06 OCHOBHbIX
PU3MONOrMYECcKMX NPoLIeCcax 3eM1eHOro PacTeHns, MexaHnamax nx perynsiuum n 3aKkOHOMEpPHOCTSIX
B3aMMOENCTBMS paCTEeHWI C YCNOBUSIMM OKpy>Xatowei cpenbl. [MporpamMma BktoyaeT cnenytowme
pasgenbl: PU3NoNorus PacTUTENbHOM KNeTkK, POTOCUHTES, AblXxaHue, BOAHbIN 0OMeH, MHepanbHoe
nuTaHne, PocT, pa3BUTUE U OUTOrOPMOHBI. PaccmaTpuBatoTcst BONPOChHI TEOPETUHECKOro 1
NPaKTUYECKOro NPUIOXEHUs (oyHOAMEHTaNbHbBIX (OU3MONOrMYECKMX 3HAHWIA O XMN3HM PaCTEHUIA Kak
ON1S1 PACKPbITUSI HOBbIX 3aKOHOMEPHOCTE CYLEeCTBOBAHMS XMBbIX OPraHU3MOB, Tak 1 ANS pelleHns
aKTyanbHbIX NPO6NeM pacTeHMeBoaACTBa, Cenekunn, UToBMOTEXHONOMU, 3aLUMTEI PACTUTENIbHOTO
Mupa, coxpaHeHusi bropasHoobpasmnsi Ha 3emne 1 NoaaepXxaHust CTabunbHOr0 COCTOSIHMS
6rocdepbi.

2. MecTo AMcUMNNNHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpamMmmbl BbICLLETO
npocpeccuoHanbHoro o6pasosaHus

JaHHas yyebHas oncumnnnHa BkodeHa B pasgen " 52.B.4 ObwenpodeccnoHanbHbIA" OCHOBHOM
obpaszoBarebHoi nporpammel 022000.62 Skonorms n NPUPOAON0Nb30BaHNE U OTHOCUTCS K
BapmaTtusHol yactu. OcsanBaeTtcs Ha 1 Kypce, 2 ceMecTp.

Livkn B.2. B.4, BapnaTtusHas 4actb. [lepen nsy4yeHnem Kypca CTyaeHT LONXEH OCBOUTb cneayowme
AMcUuMnAnHbL: Xumns (oblwas, HeopraHuyeckas, opraHudeckas), buonorusi (6otaHmka, akonorus).
ducumnnuHa ocsamBaeTcs Ha 1-0M Kypce (2 ceMecTp).

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

B pesynbrate 0CBOEHNS AMCUMMIMHBI (OOPMUPYIOTCS Cneayowme KOMNeTEHLUN:

LLincpp komnereHumu npwoGpi::nlg?Eg;ﬁaeTeHuuu

OK-1 BNafeTb KynbTypoli MbIWEHNS, CNOCOOHOCTBIO K 0606wWeHuIo,

(0blWeKyNbTypHbIE aHanunay, BOCNpuaTUIO MHCpopMaLMK, NOCTAHOBKE LIEeNN U

KOMMeTEeHLMN) BblOOpY NyTei ee 4OCTUXEHUS

(Cc)>léufeKyanyprle yMETb NIOrM4yecky BEPHO, apryMEeHTMPOBAHHO U SICHO CTPOUTb

KOMNETEHLIN) YCTHYIO 1 MUCbMEHHYIO pPeYb

OK-3 MOHMMaTb CouManbHyl0 3HA4YMMOCTb CBOE Byayuiei

(0blWeKyNbTypHbIE npodoeccumn, obnanatb BbICOKO MOTUBALIMEN K BbINONHEHWIO

KOMMeTeHLMN) NPOdECCMOHANBHOW OEeATeNbHOCTY
obnapatb 6a30BbIMM 3HAHVAMM OyHOAMEHTANbHbIX Pa3aenoB
PU3NKK, Xumnn 1 bronornm B o6beme, He0H6X0AMMOM Afis
OCBOEHUNS PUBNYECKUX, XUMUYECKMX N BMONOrMYEeckmx OCHOB B

MK-2 3KOMOrMM 1 NPUPOLONONb30BaHNN; BNaAeTb METOAAMU

(npodbeccuoHanbHble XMMMYECKOro aHanmaa, a Takxe metogamu otbopa v aHanusa

KOMMEeTEHLMN) reonorn4yecknx 1 6ronornyecknx Npob; MeTb HaBbIKK
noeHTnrKaLmMm n onucaHns bronornyeckoro pasHoobpasus,
€ro OLEeHKN COBPEMEHHbIMM METOAAMW KONMYECTBEHHOM
06paboTkn nHgopmaLmm

B pe3ynbTarte 0OCBOEHNA ONCUNMIINHDBI CTYOEHT!

1. DONXEH 3HaThb:
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Mporpamma gucumnnuHbl "®usmonorus pacteHnii"; 022000.62 Skonorns n NpMpoaononbL30BaHNE; 3aBeyoWwmnin Kagoeapoi, A.H. (QOLEHT)

Tumocpeesa O.A.

MEXaHN3Mbl PErynsumMm U NHTerpaumm OCHOBHbIX XU3HEHHbIX (OYHKLIMIA PacTEHNA Ha Pa3HbIX
YPOBHSIX MX CTPYKTYPHOW OpraHn3aumm MonekynsipHOM, CyOKneTo4HOM, KNETOYHOM, OPraHHOM,
OpraHN3MeHHOM 1 BUOLEHOTUYECKOM;

2. OONIXEH yMeTb:

NCrnonb30BaTb NPUOBPETEHHbBIE 3HAHWS ONS faNbHEWIIEero pa3BmTns TEOPEeTUYECKUX OCHOB
XN3HEeAESTENbHOCT PACTEHUIA N PELIEHNS akTyanbHbIX NPakTU4Yeckmx 3anady B obnactu
pacTeHMEBOLACTBA, CENEKLMN, OUTOBNOTEXHONOMUN, CPaPMaLIEBTVKK, 3aLUMNTBI 1 MOHUTOPWHTa

pPacTUTENbHOIrO MMpa.
3. 0ONXEeH BnageTb:

MOHMMaHUEM CYLLHOCTW U BHYTPEHHEN NPUPOLbI OCHOBHbLIX NPOLIECCOB XN3HEAEATENBHOCTH
PacTEHMUI N NX B3aMMOCBA3b C YCIIOBMSAMI OKpYy>Xatowwel cpeapl

NPUMEHSTb NONy4EHHbIE 3HAHWS B MPOECCNOHANBHON AEATENBHOCTN.

4. CTpyKkTypa 1 cogepxaHve OUCLUNIUHBI MOAyns
Obwas Tpya0EMKOCTb AUCLMIMIIMHBI COCTaBNSET 2 3a4eTHbIX(ble) eanHuL(bl) 72 yaca(os).
dopMma NPOMEXYTOYHOr0 KOHTPONS AUCUUNANHBI 3a4€ET BO 2 CEMECTpE.

CyMMapHo no aMcumnanHe MoxHo nony4ntb 100 6anno., U3 HUX Tekylwas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MuHMManbHoe KONMYecTBO ANsl AOMNycKa K 3a4eTy

28 6annos.

86 6annos n bonee - "oTANYHO" (OTN.);
71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynoBneTBOpUTENBHO" (YAO0B.);
54 6anna n MeHee - "HeyOBNETBOPUTENbHO" (Heyn.).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHon paboTtbl N0 AUCUMNIMHe/ MOAYNIO
TemaTnyeckum nnaH oUCUUNAUHbI/MOAYNA

Buabl n yachbl
Pasgen ayoMTOpHOM paboThbl,
N Iuvcunnune/  (Cemectp DoAN" e dacax) T e P!
Monyns Nek ImI1pal(mtlecl(meJ1a60paTopH|:|e
u 3aHATUA pa60Tb|
Tema 1. BBEOEHVE
MpeomerT, uenun 3agayn
don3nonorum pacTeHui.
1. MeTtogonormnyeckune 2 1 2 0 0
acnekTbl COBPEMEHHOW
doutodpmanonorum.
Tema 2.
ON3NONOTNA KONMNOKBUYM
2- |PACTUTENBHOWM 2 2 2 2 0
KINETKW
Tema 3. KONMOKBUYM
3 |0OTOCHHTES 2 | 36 | 8 2 0
4. [Tema 4. ObIXAHWE 2 7 2 2 0 KONIOKBIYM
PernctpaumnoHHbIi Homep 2 < ;;?{I;TEPPCSH’{T%%
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Tumocpeesa O.A.

Bugbl n yachbl
Paanen ayauTopHOM paboThbl,
N| Avcusnws - Comeornc Ll e vacan " onpon
MpakTnyecknellaboparopHbie
Jlekuum 3aHATUSA pa60TbI

Tema 5.

DdPNI3NON0TI N4 KONNOKBUYM
> |IBOLOOBMEHA 2 8 2 2 0

PACTEHNI

Tema 6.

dN3NON0I N4 KOJINOKBUYM
6. IMVHEPANBHOIO 2 9 2 2 0

MATAHUNSA

Tema 7. POCT,
7. |PASBUATUE U 2 10 2 2 0 KONNOKBUYM

PUTOIMOPMOHDI

Tema 8. Apantauus u
8 YCTOMYMBOCTb PacTeHWi > 11 0 5 0 K(;%Lr;ganaﬂ

" |K dpakTOpam cpenbl P

Tema 9. Utorosoe KOHTPO/IbHaA
9. |cobecenosanne 2 12 0 2 0 pabota

Tema 10. ntorosas
10. doopma KOHTpons 2 0 0 0

Tema . ITtorosas 3ayer

thopMa KOHTpOns 2 0 0 0

Ntoro 20 16 0

4.2 CopepXxaHue ONCLUMIUHDI

Tema 1. BBEOEHME lMNpenmet, uenu sapaum couanonormm pacreHmn. Metogonoruyeckue
acnekTbl cOBpeMeHHOW chbutocou3nonorum.

NeKUuMoHHoe 3aHsiThe (2 yaca(os)):

Mpenmer, uenn 3agayn uanonorum pacteHuin. Metogonornyeckme acnekTbl COBPEMEHHON
gomtopuaunonormm. PnM3nonorns pactTeHnin ? TeopetTmyeckas OCHOBa PacTeHNEBOACTBA, CBA3b C
arpoOHOMUYECKMMIY Haykamu, cenekumner n domtobunotexHonormeir. CoBpeMeHHOe COCTOSHME
PU3NONOrnN pacTeHnin B cucteme Buonormiyeckux Hayk. Puanonorns pacteHni kak
NHTerpupyowas Hayka. ®nsmonorns pactTeHWin Kak 0CHOBA HOBbIX BMOTEXHONOMMYECKMX NOAXOO0B K
CO30aHWNI0 TPAHCTeHHbIX PacTEHU C YNydlWEeHHbIMN XO3ANCTBEHHO-NONE3HbIMU 1 3aWNTHBIMU
CBOCTBaMW, a TakXe K Nofy4yeHmnio bonee NpoayKTMBHbLIX U CTPECC-YCTOMYMBBLIX (OOPM 1M COPTOB
pacTeHNin C NCNONb30BaHVEM AOCTUXEHUN KNETOYHON NHXEHEPUN.

Tema 2. DU3NOJTIOrNUSA PACTUTENbHOW KJTIETKU
JNIeKLMOHHOe 3aHsiTne (2 4aca(os)):

Cneundmyeckne 0cCoOEHHOCTN CTPOEHMS PACTUTENBHOW KNETKMN, €€ OCHOBHbIE CYOKNETOYHbIE
CTPYKTYPbI, X OYHKLMW: KNETOYHAs CTeHKa, AP0, NnacTuibl, MUTOXOHAPUK, pnbocomsbl, IMP,
NepoKCMCOMbI, FNOKCUCOMBI, annapart [onbaxu, BakyonspHas cuctema. BakyonspHbiin n
umMTonnasMaTnyeckunii cumnnacTel. MembpaHHbIi NPUHLMMN OpraHn3aLmmn NOBEPXHOCTY
npoTonnasmbl 1 opraHenn knetkn. CTpykTypa v cBorctea buonormnyeckux membpaH. Ponb
nnasmaneMmbl B BOCAPUSATUN U TPAHCOYKLMN CATHAN0B BHEWHen cpeabl. [1ocTynneHne BelwecTs B
pPacTUTENbHYIO KNeTky. Ponb KneTo4Hoi cteHkn. MembpaHHbIi TPaHCMOPT MOHOB: MEXAHU3MbI
(aKTMBHBIA M NACCUBHbBIV NEPEHOC), MOHHBIE HACOCHI, N3OUPATENbHOCTb U KMHETUKA NnpoLiecca.
3HayeHne TpaHCMeMOpPaHHOro 3NeKTPOXMMNYECKOro NOTEHUMana B MPOHMKHOBEHNM MOHOB Yepe3
MeMOpaHbI.

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

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaumnoHHbIi Homep 2 5AE
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Konnoksuym no teme "®uaunonorns pactutenbHOn knetkn"
Tema 3. POTOCUHTES3
NeKLuMoHHoe 3aHsiThe (8 yaca(os)):

NcTopunsa passuTns yyeHns o gootocuHtese. Macwrabbl n 3Ha4yeHne (0OTOCMHTE3A B 9KOHOMIKE
npuponbl. Pabotbl K.A. TuMupsi3eBa, CBS3aHHbIE C N3YYEHNEM SHEPTETUYECKOA CTOPOHBI
gooTOCKMHTE3a U hr3nonorndeckor ponu xnopodmnna. Obuee ypaBHeHNe OOTOCMHTE3a.
CTpykTypHas opraHmsaums ootocuHTeTnYeckoro annapara. CTpoeHve nucra Kak opraHa
POTOCUHTES3A. XNOPONNacThbl U XpoMaTodpopbl. Xnopodunibl, KapOTUHOUALI, PMKOBMNANHLI U Op.
MUrMEHTbl POTOCUHTETUYECKMX OPraHN3MOB (CTPYKTypa, CBOMCTBA, CNEKTPbI MOrNOWeHNs,
6rocuHTe3, cbyHKuMK. MornoweHne ceeta NUrMeHTaMn. SNEKTPOHHO-BO30YX AEHHbIE COCTOSHNSA
NMrMeHToB. Murpaums sHeprum B CUCTEME NMUIMEHTOB (poTOCKHTE3a. [1peobpas3oBaHune aHeprum
cBeTa B 9HEPruno XMMNYeCKnx ceasen npu potocnHtese. MexaHn3m cBETOBOW CTaguu.
doTocuHTeTNYeCcKaa eanHnua. NoHATHe 0 peakUMOHHOM LeHTpe. KOMMNOHEHTbI
SNEeKTPOHTPAHCMNOPTHOM Lenn poTocnHTesa. Linknmyecknin n Heumknnyeckuii TpaHcnopT
9NEeKTPOHOB. YyacTue B NepeHoce 3NeKTPOHOB ABYX MUIMEHTHbIX cucTteM. MexaHn3m BblaeneHms
Kucnopogna npu gpotocuHTese. dotodochopunnposanune. MexaHnambl SHEPreTUYeCcKoro
COMpsXeHNs Npu OOTOCUHTE3E. XapaKTepncTka OCHOBHbIX TUNOB POTOOCHOPUIMPOBAHUS.
OCHOBHble MONOXEHUS xeMnocMoTudeckonm tTeopun Murtyenna. XmMnam TeMHOBOM doasbl
gooTocuHTesa. lNpupoaa nepeuyHoro akuentopa CO2 v NyTn acCMMUNALUKN YrNeKUCnoTbl Npu
gooTtocnHTese. OcobeHHocTn nyTelt ycBoeHnst CO2 y pacTteHuin C3- n C4-rpynn n nx akonornyeckoe
3HavyeHne. CAM meTabonnam opraHmyeckux Kucnot. KoHeyHble NpoayKTbl (DOTOCUHTESA, UX
npespaleHns 1 nepeasuxXeHne no pactTeHno. IKoNnorns PoTocuHTesa. 3aBUCUMOCTb
POTOCUHTE3a OT BHELWHUX YCNOBUIA 1 OU3NONOrMYECKOro COCTOSAHUSA pacteHmin. CyTo4YHbI XoL,
gooTtocrHTe3a. OcobeHHOCT POTOCUHTE3A Y PACTEHMIA Pa3HbIX 9KONOrMYecknx rpynn. PoTocnHTE3
1 ypoxan. Hucrtas npooykTMBHOCTb (POTOCKMHTE3a. YCnoBus, onpenenstowme npoayKTMBHOCTb
gooTocrHTe3a. PaspaboTtka nyTtei ynpasneHns goOTOCMHTETUYECKOW MPOAYKTUBHOCTBIO PACTEHWIA. .

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

JIeKLMOHHOe 3aHsiTne (2 4yaca(oB)):

ObIXAHWE Passutre npeacrasneHnin 0 npupoae AblxaHus Kak COBOKYMHOCTM NPOLECCOB
buonornyeckoro okucnenus. IpyxdasHaa teopus abixaHus MNannaguna. NepekuncHas teopust baxa.
PaboTbl Bapbypra, KeitnvHa n op. Obuwee ypaBHeHne abixaHus. CybcTpaTtbl M KONMMYECTBEHHbIE
nokasarenu abixaTenbHoro ra3oobmeHa. 'eHeTnyeckas cBs3b Mexay OPOXEHNEM U ObIXaHUEM,
paboTbl KocTblueBa. PepMeHTaTMBHbIE CUCTEMDI OblXaTeNbHOro npouecca. AspobHas u aHa3pobHas
hasbl ObixaHus, rnnkonus, unkn Kpebca, rnmokcmnnarHbii LUK, NeHT030000CcarHbIv NyTb
OKUCNEHNS rNoKO3bl. BMoaHepreTnyeckne acnekTbl AbixaHns. SNEKTPOHTPAHCNOPTHAsS Lenb
MUTOXOHLPWIA: CTPYKTYPHas opraHu3auuns, OCHOBHbIE KOMMOHEHTbI, UX
OKMCNNTENbHO-BOCCTAHOBUTENbHbIE NOTEHUMasbl. LINTOXPOMHbIV 1 anbTepHaTUBHbBIA NyTN NepeHoca
3NEKTPOHOB, 0COOEHHOCTM OpraHM3aumm 1 nokann3auum oernaporeHasHbix CUCTEM.
OkucnutenbHoe pocopunnposBaHne, ero sHepreTnyeckas 3peKTBHOCTb. [yTn ncnonb3oBaHus
aHeprum apixaHus. Ponb gpixaHns B NnacTmyeckom obmeHe BewecTs. BnusHue gbixaHns Ha
OCHOBHble (OM3MONorM4yeckme NpoLecchbl ? POTOCKMHTES, NOrNOWeHNe U NnepeasrXeHre BewWwecTs,
BOOOOOMEH, POCT 1 pa3BUTME pacTeHUin. 3aBUCUMOCTb Pa3/INYHbIX NYTEW ObIXaHWS OT BUOOBbIX
0COBEHHOCTEN pacTeHWiA, ero Bo3pacTa, Buaa TKaHu, yCNoBMiA pa3Butms (TemnepaTtypbl, ra30BOro
cocTaea cpenbl, MTHTEHCUBHOCTU 1 KaYecTBa cBeTa v ap.). IbixaHne kak doyHKLMS nprucnocobneHmns
pPacTEeHWUI K BHELWHWM YCNOBMAM cpenbl

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

Konnoksuym no teme "ObixaHne"

Tema 5. ®PU3NOJTIOrNS BOOOOBEMEHA PACTEHUN
JNleKLMoHHoe 3aHsiTne (2 4yaca(oB)):

KETPOHHBH
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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.

npakTnyeckoe 3aHsitne (2 4aca(os)):
Konnoksuym no teme "BoaHblii 06MeH pacTeHuin"
Tema 6. PU3NOJIONA MUHEPANIbHOI'O NMUTAHUSA
JNleKuMoHHoe 3aHsiTne (2 4yaca(os)):

dN3NONOTINA MMHEPATIBHOTI O NMNTAHUA UcTopus pa3sntua npencrasneHui o
MUHepanbHOM NUTaHun pacteHnin. CogepxaHne MMHeparbHbIX 3N1EMEHTOB B pacTeHUW, ero opraHax
n TkaHax. Knaccmdmkaums MMHepanbHbIX 9N1EMEHTOB: MaKpo- U MUKPO3NIEMEHTbI, NX
domsnonornyeckas ponb, CTPYKTYpHasa 1 katanutmyeckas yHkumMn. A30THOE nuTaHne pacTeHuii.
VcTouHrKn a3oTa ons pacteHunin. XMMnam npoLeccoB BOCCTAHOBNEHNS a30Ta B pacTEHUN.
Buonoruyeckas goukcauns monekynsapHoro asota. KopeHb Kak opraH nornoweHns MMHepanbHbIX
9NEeMEHTOB N CUHTE3a CMOXHbIX OpraHNYeckux coeanHeHnn. PagnanbsHoe nepenBuxeHne NOHOB B
KOPHEe: CUMNAACTHbIA 1 anonnacTHblA NyTW. [anbHWUiA TPAHCNOPT MUHEPaNbHbIX 3IEMEHTOB MO
kcuneme. MoTpebneHne MMHepanbHbIX 3NEMEHTOB B OHTOTEHE3€E pacTeHWiA. BnusiHne BHewWHMX
(0akTOPOB Ha MOrnOTUTENbHYIO aKTUBHOCTb M MUHEpPAbHbIA COCTaB pacTeHuin. duanonornyeckme
OCHOBbI NPUMeHeHNS yaobpeHuid. uarHocTrka noTpebHOCT pacTeHNiA B MUHEPASIbHBIX 3IEMEHTAX.
KopHeBoe nutaHune ? BaxXHenwWmin goakTop NOBbIWEHUS YPOXAaNHOCTU 1 Ka4ecTBa pacTUTENbHOM
npoayKunn.

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

KonnoksuyM no teme "MuHepanbHoe nuTaHue pacteHnn"

Tema 7. POCT, PA3BBUTUE N DUTOITOPMOHDbI

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

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaumnoHHbIi Homep 2 5AE
Crtpanvua 7 us 17. il VHI:I

S OEMALIGH



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

Tumocpeesa O.A.

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 (2 4aca(os)):

Konnoksuym no teme "PocCT, passntne n qoutoropmMoHbl”

Tema 8. Apantauusi 1 yCTOM4MBOCTb pacTeHUM K cpakTtopam cpenbl

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

KoHTponbHas paboTa no teme "Apantaums n yCTOAYMBOCTb PACTEHWIA K hakTopam cpelbl”
Tema 9. UTorosoe cobecenoBaHue

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

Tema 10. utorosasi hopma KOHTpons

4.3 CTpyKTypa 1 copgepXaHue caMOCTOSITeNIbHOM paboTbl AUCLUUMINHBI (MOLYNISA)

Bunel dDopMbl KOHTpONSA
Pasnen Hepnens | camoctositenbsHon [TpymoeMKOCTb P pons
N AducumnnuHbl CeMeCTpcemeCTpa paborthbl (B yacax) camocg%sgfbr:buow
CTyOEeHTOB P
Tema 2.
DON3NONIOTNA noaroToska K
2 |PACTUTENBHOW 2 2 |konnokenymy 4 |Konnoksuym
KNETKWA
Tema 3. NnoAarotoBka K
3| OTOCKHTES 2 3-6 KONNOKBUYMY 4 KONNOKBUYM
NoAroToBka K
4.[Tema 4. ObIXAHNE 2 7 KONTIOKBIYMY 4 KOJINOKBUYM
Tema 5.
dU3NONOIrn4 noaroToeka K
5. BOOOOBMEHA 2 8 KONNTIOKBMYMY 4 KONNOKBUYM
PACTEHNN
Tema 6.
dUN3NONOIr N4 NoAroToBka K
6. IMUHEPANBHOMO 2 9 konnokamymy 4 |connokauym
MATAHNA
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Pasnen Hepens caMOCTB:sﬂt:anoﬁ TpynmoeMKocTb PopMb! KOHTPONSA
N AmcumnnuHel CeMeCTP emectpa paboThI (B yacax) camocg%’gfb’:bm“
CTYAEHTOB P
Tema 7. POCT,
7.|PASBUTUE N 2 10 :gﬁ;g;g;'(; > 4 KONINOKBUYM
®UTOrOPMOHbI yMy
noaroToBka K
Tema 8. Anantaums u 4 KONNOKBUYM
8 YCToMqMBoL(l:Tb p;lCTeHVIVI o 11 EZLﬁZizgzyK Y
‘|k dpakTopam cpenbl b
(pakTopam cpen, KOHTPONLHOI 4 Kongoanaﬂ
paboTe padbota
9 Tema 9. Mitoroeoe 5 12 Egﬂogﬁiﬁi; 4 KOHTpOnbHas
‘|cobecenosarme pa6o|2e paboTa
Ntoro 36

5. O6bpa3oBartenbHble TEXHONOIMU, BK/IHOYAA MHTEPaKTUBHbIE hOpPMbl 06yUYeHUs

TpanuunoHHble 0bpasoBaTebHbIE TEXHONOMMM NOAPA3YMEBAIOT UCMONb30BAHNE B y4EOHOM
npouecce Takmx MeTogoB paboT, Kak nekums, nabopaTopHbie 3aHATUS.

HoBbix MHPOPMALIMOHHBIX TEXHONOMNIA B POPMUPOBAHNE KOMMETEHTHOCTHOrO Noaxoaa,
KOMMNEKCHOCTW 3HaHWIA 1 YMEHWIA, MOXeT OblTb peannsoBaHa B Kypce NocpeacTBOM MCMONb30BaHMS
MyNbTMMEONIAHbIX NPOrpamM, BKYaoWwmx ¢oTo-, ayamo- 1 Bugeomatepuansl. VicnonbaosaHue
HOBbIX TEXHONOMN cNocobCcTBYET OOPMUPOBAHNIO U PA3BUTUIO NPOMECCUOHANbHBIX HABbIKOB
obyvatowmxcs.

6. OLueHOYHble CpeacTBa OJis TEKYLLLEro KOHTPONS yCreBaeMoCTU, NPOMEXYTOUHOM
aTTecTauum o UToram OCBOeHUs UCLUMNIIMHBbI U yyebHO-MeToauueckoe obecneueHne
CaMOCTOsITe/IbHOW paboTbl CTYAEHTOB

Tema 1. BBEOEHME lMNpenmet, uenu sapaum cpuanonormm pacteHmn. Metopgonoruyeckue
acnekTbl coBpeMeHHOW pMTOCOU3MONOrun.

Tema 2. ®DU3NONIOrUA PACTUTENIbHOW KNETKMU
KONNTIOKBUYM , MPUMEpPHbIe BOMPOCHI:

1. OCoBEHHOCTM CTPOEHNS PACTUTENBHOW KNETKW, €€ CTPYKTYPHbIE 3EMEHTbI: KNeTo4YHas 060noyka,
A0p0, MUTOXOHAPUN, PUOOCOMbI, MEPOKCUCOMBI, Fnokcucombl, AP, annapat Monbaxu, Bakyonb. 2.
MeMbpaHHbIA NPUHLMM OpraHM3aLumm NoBePXHOCTM NPOTONNa3Mbl U OpraHomaoB Knetku. CTpoeHue un
oyHKLMKN Bruonornyeckux membpat. 3. Mnactnabl pacTMTENbHON KNETKN: TUMbl, TOKanusauns B
TKaHSIX U opraHax pacTeHuii, oyHKUMK, B3ammonpespaleHmnst. 4. CTpyKTypHas opraHnsaums
gpoTocuHTETUYECKOro annaparta. CTpoeHue nucTa kak opraHa qooToCUHTE3a. XNoponnacTbl:
XUMUYECKNIA COCTaB, CTPOEHNE, OHTOreHEe3, CPYHKLMN.

Tema 3. POTOCUHTE3
KON/IOKBUYM , MPUMEpPHbIE BOMPOCHI:

PernctpaunoHHbIn Homep 2
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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. 1bIXAHUE
KONIOKBUYM , MPUMEpPHbIE BOMPOCHI:

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. DU3NONOMNA BOOOOEMEHA PACTEHUN
KOMNOKBUYM , MPUMEpPHbIE BONPOCHI:

BoAbl. 2. [locTynneHne BoAbl B pactutenbHyto knetky. OCMOTUYeCcKoe OaBneHne 1 ero 3Ha4yeHue B
nornoweHun Boabl KneTkon. 3. TepmoanHaMmyeckmne nokasaTenn BOLHOIO pexnma pacTeHui:
BOLHbIV NOTEHLMAN 1 cocywas cuna knetku. 4. CoctosHme Boabl B pacTeopax. Baanmonencrene
BoAbl 1 Buononnmepos (6enkos), rmpgparauns. Popma Boabl B kNeTke - cB060AHASA 1 CBA3aHHAS
BoAa, UX domanonornyeckas ponb. 5. KopHesas cuctema kak opraH nornoweHust soabl. CocTosiHne
BOAbl B rnoyse. [ocTynneHne n nepeaBuxXeHne B KOPHE: NyTn n mexaHnambl. 6. KopHeBoe nasneHue.
"Mnay" v ryttaumsa pacteHui. [yTn n MmexaHu3Mbl NepensuXxXeHns BoAbl MO pacTeHuto. 7.
TpaHcnvpaums, ee 3Ha4eHne; NUCT Kak opraH TpaHcnupauun. Buabl TpaHcnvpauumn, ee nokasarenu.
CyTO4HbIN X04 TPaHCNupaunn, BAMSHUE BHELWHNX YCNOBUIA. 8. YCTbUYHas TpaHcnvpaums. Perynauuns
YCTbUYHbIX ABMXEHUA. 9. OCOBEHHOCTN BOAHOIrO OOMeHa y pacTeHMWn pas3nnyHbiX 3KOOMMYECKMNX
rpynn. Pusnonornyeckne 0CHOBbI OPOLIAEMOro 3eMefenus.

Tema 6. DU3NONOIrMg MUHEPANTIbHOIO MUTAHUSA
KONMOKBWUYM , MPUMEPHbIE BOMPOCHI:

1. VicTopust passutns y4eHnst 0 MMHepanbHOM NuTaHuy pacteHuin. 2. MakpoanemeHTbl - K, Ca, Mg,
S, P, nx cpnsnonornyeckas ponb. 3. Pusnonorndeckas ponb a3ota B X13HU pacTeHuin. IcTouHmKn
a30THOro0 NUTaHWS BbICWKX pacTeHnin. dukcaums MonekynspHoro asora. 4. MukpoanemMeHTbl B
XWU3HW pacTeHnid. 5. MexaHnam nocTynneHms NoHOB B kKNeTky. Ponb knetoyHoi obonoyku. TpaHcnopT
MOHOB Yepe3 MeMbpaHbl: MACCUBHbIN U aKTUBHbIA. 6. 9KONOrns MUHEPaNbHOro NUTAHUS: BIUSHME
BHELWHWX N BHYTPEHHNX pakTopoB. Pr3monornyeckme 0CHOBbI MPUMEHEHNS Y O0BPEHNIA.

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

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

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

KOHTpOnbHas paboTa , NpUMepHbIE BOMPOCHI:

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

Tema 9. UTorosoe cobecepoBaHune
KOHTponbHas paboTta , NpUMepPHbIE BONPOCHI:

Tema 10. utorosasi hopma KOHTpoOns
Tema . UToroeas doopma KOHTpons

KTPOHHEBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaumnoHHbIi Homep 2 5AE
Crpanvua 11 ns 17. 11} yLH,lf[

A



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

[MprMepHble BOMPOCHI K 3a4eTy:

XwusHb 1 Hay4Hasa peatenbHocTb K. A. Tumnpsasesa.

- M. LiBeT - XXM3Hb 1 Hay4YHas 0esaTeNbHOCTb.

- N\ctopusa nayveHns MMHepanbHOro NTaHns pacTeHun

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

- MpupoaHble UHrMbMTOopPbI pocTa

- CUHTETUYECKME perynsatopbl pocta

- dUTOXPOMHAs CUCTEMA pacTeHUI

- [lon pacTteHuin n ero ropMoHanbHas perynaumns

- cTtopns nayyeHunsa gootocuHTesa

- YCTOMYMBOCTb pacTeHunin K HebnaronpusaTHbIM BO3AENCTBUAM

- DOTOCUHTETNYECKUIA annapaT pacTeHU

- OcobeHHOCTN BOAHOrO 0OMeHa pacTeHui

- DOTOCUHTES KaK NPOLIECC YrNepoaHOro NMTaHns pacTeHnin

- OCc0obeHHOCTN MUHEPANBHOrO NUTAHUS PACTEHNIA

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

- YCTONYMBOCTb pacTeHUn K BOAHOMY CTpeccy

- ConeycTon4mBoCTb pacTeHui

- OBOMOUMS ObIXaHMA

- 9BONOUMS POTOCUHTESA

- OcobeHHOCTU AbIxaTenbHOro 0bMeHa pacTeHui

- OCOBEeHHOCTN a30THOrO NUTAHNSA PACTEHWI

- DOTOCUHTES 1 ypoxaWn

- [opMoHanbHas perynauuns pnsanonorn4eckmnx npoLeccos

- doTocuHTE3 BakTepwit

- OcobeHHOCTU POTOCUHTE3A TONCTSHKOBbIX

- C4- dpoTOCHHTES

- BoipawwmBaHue pacteHuii 6e3 no4sbl

- [iBMXeHune pacTteHun

- dUTOXPOMHAsS CUCTEMA pacTeHUI

- [OpMOHanbHas Teopust pasBuUTUSA pacTeHWin

- AYKCVWHbBI Kak perynaTopbl pocTa pacTeHuia

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

- HacekomosnHble pacTteHus

- TpaHCreHHble pacTeHns

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

BOMPOCHI k 3a4ety

CnoxHocTb: 1

OnOmnH nnn HeECKONbKO OTBETOB

B xnoponnacrtax npoucxogat cnenyowme npouecchl
1.CnHTE3 BOObI

2.CunHTe3 Kpaxmana
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3.PacuenneHune 6enkos

4.06pas3oBaHue kucnopoa

5.I'voponns nonucaxapuoos

2. CnoxHocTb:1

OOWH NN HECKONbKO OTBETOB

Prnbocombi:

1.0OKpy>XeHbl LBONHON MeMBpaHoii

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

3.CnoxHocTb:1

OJOVH 1NN HECKONbKO OTBETOB

K HeMeMbpaHHbIM opraHomaam KneTk OTHOCSTCS:
1.JIn3ocombl

2.Pnbocombl

3.MutoxoHapum

4.TMnactnapl

4. CnoXHoCTb: 2

OOuH nnn HeCKonbko OTBETOB

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

2. ObpasyloT uMTOCKEeNeT KNeTku

3. ObecneuymBatoT OBUXEHNE LMTONNA3MbI

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

OOuWH nnmn HeCKoNbkoO OTBETOB.

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

2.CvHTe3a kpaxmana

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

5.®PoToabixaHus

1.CnoxHocTb 2

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

2.3aWnTHyto

3.bapbepHyto

4.CeHcubununsartopa

5.TpaHcnopTtyto

2. CnoxHocTb 1

OnOuH nnn HECKONbKO OTBETOB

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

2.BocccraHoBneHne HUTpaToB

3.PasnoxeHne CO2

4.doTtonns Boabl

5.CuHTEe3 ATO

KETPOHHBH
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3. CnoxHocTb 2

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

2. nnokcunesas kucnota 2.XnoponnacTtbl

3.CepuH 3.IMepokcncombl

4. CnoxHocTtb 3
Hasosute npenmywectesa C4-pacteHuin

5. CnoxHocTb 1

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

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

1. CnoxHocTb 1

OnOuH nnn HECKONbKO OTBETOB
A3spobHoe abixaHne BKo4YaeT?

1. nMukonns

2.Unkn Kpebcea

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

2. CnoxHocTb 2

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

2. X1HOHbI 2.[lepeHOoCUYNKN 3NEeKTPOHOB

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

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

OJOVH 1NN HECKONbKO OTBETOB

AyKCWH Bbl3biBaET?

1.MogwenaynBaHmne KNeTo4HbIX CTEHOK

2.lNoBblWweHne akTMBHOCTU rmaponas

3.YKpenneHne KNeTo4YHON CTEHKU

4. .BTOpWYHbBIA TpaHCMNOPT caxapos

5.CHuXeHune Typropa KneTtku

6.PoCT KneTkn nytem pactaxeHus

3. CnoxHocTb 1

OJOWH 1NN HECKONbKO OTBETOB

Ina ctumynsumm co3pesaHns nnogos UCnonbayoT?
1.Yrnekucnoii ras

2.A301
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3.Kucnopon
4.Bopopon
5.9T1uneH

7.1. OcHOBHas nuTteparypa:

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

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

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

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

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

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

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

7.2. lononHutenbHasa nuteparypa:

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

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

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

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

7.3. UHTepHeT-pecypcChbl:

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

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

8. MarepuanbHo-TexHM4Yeckoe obecrneyeHme oUCLMMINHBI(MOAYNS)

ALl

OcBoeHve AncUMnavHbl "dusnonorus pactTeHnin" npeanonaraeTt NCNonb30BaHne CneayoLwero
MaTepuanbHO-TEXHNYECKOro obecneyeHus:

PeructpauunoHHbIii Homep 2 DAEKTPOHHEH
Crtpannua 15 n3 17. il VHITIFIEPC}ITET

VS OFMALIMOHHD AHATKTAHECHAR CHICTEMA kb



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

1.MynbTuMeauniiHbIA KOMMbIOTEP (TEXHUYEeCKMe TpeboBaHuMs: rpadpuyeckast onepauroHHas CUCTeMa,
npuBOL A1 YTEHNS-3aNMUCU KOMMNAaKT-ANCKOB, ayano- N BUOEO BXOAbl/BbIXOAbl, BO3MOXHOCTHY BbIXx04a
B VIHTEepHeT; ocHalleHne akyCTUY4eCKUMU KONOHKaMMN, MUKPODOHOM 1 HaYLIHNKaMK; C NaKkeToM
NPUKNagHbIX NPorpamm).

1. MynbTmMegnanpoekTop.

2. Hoytbyk

3. OKpaH Ha wraTumse.

Mporpamma cocTtasneHa B cootBeTcTBum ¢ TpeboBaHnsmm GrOC BINO 1 y4ebHbIM nnaHoM no
HanpaeneHunto 022000.62 "Skonorus 1 NPUPOLONONb30BaHNE" U Npodounto noarotoskn Obwas
akonorus .
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