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IIpu paspaboTke padboueii mporpaMmbl YI4eOHOMN TUCIUILIMHBI B OCHOBY IOJIOKCHBI:

1) ®I'OC BO mno wnampaBnenuto mnoaroropku 06.03.01 Buonorus yTBepxIeHHbIH MHHUCTEPCTBOM
obpazoBanus u Hayku PO «07» aBrycra 2020 r., mpukas Ne 920

2) Yuebnsiit mwian npoduis Kunonorus onodpen Yuensim coBetom PIEOY BO «I'AY CeepHoro
3aypambsa» ot «31» mas 2024 r. [Iporokon Ne 14

Pabouas mporpamma yueOHOUM NUCIUIUIMHBI 0JJ00peHa Ha 3acenanuu kadenper O0melt ononorun ot «31» mMast

2024 r. ITpotoxoi Ne 9

3aBenyrommii kKadenpoit A.A. Jlsmes

Pabouas nporpamMmMa y4eOHOM TUCIMILTHHBI 0JJ0OPEHA METOAMUECKON KOMUCCHEH HHCTUTYTA OT «31» Mas
2024 r. ITpotoxoin Ne 8

[Ipenacenarens MK ATU — = T.B. CumakoBa

Pazpaboruuk: k. c.-X. H., foueHT K.B. Mouceepa

ﬁU’ B

JAupeKTop MHCTHUTYTA: | M.A. Konomnun




1. IlepeyeHb MIAHUPYEMBIX Pe3yJbTATOB O0y4YeHHs] MO AUCHHUILINHE, COOTHECEHHBIX €

IVIAHNPYEMBIMH Pe3y/JIbTATAMH OCBOCHHUSI 00pa30BaTeJbHOH NPOrpaMMbl

Koo Nunukatop
PesynbraTh [lepedyeHb TUTAHUPYEMBIX PE3YIIBTATOB
Komne- JOCTHOKCHUS
OCBOCHHS . 00yueHHsI 110 TUCIUILITHHE
meHyuu KOMIICTCHITHIA
Crniocoben 3HaTh: TEOPETUYECKHE 3HAHUS 0
MPUMEHSTh MEXaHU3MaxX peryJsillud W HWHTErpaIyu
MIPUHITUIIBI OCHOBHBIX JKU3HEHHBIX (DYHKIHI pacTeHUM
CTPYKTYpPHO- Ha pasHBIX YPOBHSAX WX CTPYKTYpHOU
(GyHKIIMOHATBHON WJI-5 OpraHu3aIiu
OpraHM3alluH, HCHO;:; o1 VMerh: pabotath ¢ OHMOJOTMYECKMMHM
HCIIO0JIb30BATh M 00BEeKTaMHU; MIPUMEHSTh OCHOBHBIC
¢buznonornueck
(bu3noIOrNUECcKue, e METOTBI (U3NOJIOTHYECKUE METO/bl HCCIICIOBAHUS
[UTOJIOTHYCCKHE, AHAT3a s OMOJIOTHYECKUX CHCTEM JUIsi OLICHKA U
OMOXUMUYECKHE, aHaM3a uX (PU3NO0JIOTHYECKOTO COCTOSHUS
OIIK-2 OLICHKH u
onoduznaeckue KODDEKIIHI Bianers: COBPEMEHHBIMH
METOABl  aHau3a CO(I:))”FOSIHI/ISI (U3MOJIOTUYECKUMH  METOJaMH  aHAJIN3a,
UL OUCHKH W | KOPPEKIIMM M OLEHKH COCTOSHHS JKHBBIX
KOPPEKITUH CHCTEM; MIOHUMATh CYIIHOCTb u
pp 00BEKTOB ’ y
COCTOSIHUSL JKHUBBIX BHYTPCHHIOIO IPUPOIY OCHOBHBIX
00BEKTOB u MIPOIIECCOB JKU3HEACIATEIIBHOCTH PACTCHH, U
MOHHUTOPHUHTA HX B3aUMOCBSI3b C YCIOBUSAMH OKpYKarOIIeH
cpenbl ux cpenbl
oOuTaHus

2. MecTO TUCHHUILIMHBI B CTPYKTYpe 00pa30BaTeIbHON NMPOrpaMMbl
JlanHast TuCHUIUIMHA OTHOCHUTCS K broky 1 oOpa3oBaTenbHOM MPOrpaMMBl.
JIist u3ydeHusl TUCIUTUTMHBI HEOOXOIMMBI 3HAHUS B 00JIACTH: XUMHH, SKOJIOTHH, 00IIei Ouosoruwy,

6I/IOXI/IMI/II/I, OCHOBELI paCTCHUCBO/ICTBA, MI/IKpOGI/IOJIOFI/II/I, IUTOJIOTHUHU U THUCTOJIOTHH.

dusznonorns SABIIETCA HpGI[IHGCTBYIOHICﬁ I[I/ICHHHHI/IHOﬁ JUIA JUCHUIIIINH: T€HETUKA, KJICTOUYHAasA 1

MOJIEKYJIIpHAasi OMOTEXHOJIOTHs, OCHOBBI OMOTEXHOJIOTHH.

JucuumnirHa u3ydaercst Ha 3 Kypcee B 5 cemecTpe 1o ouHOU opme 00yueHUsl.

3. O0beM AUCHHUILVINHBI X BBl y4eOHOH padoThl

OO61mas TpyA0eMKOCTh AUCHUIIINHBI cocTaBiseT 108 yaca 3 3aueTHbIC eUHUIIBL.

Buy yuebHoit paboThI

®dopma o0ydeHust

OYHast
AynuTopHbie 3aHATHSA (BCEro) 50
B mowm yucne: -
JIekmoHHOroO THIIA 16
CeMHHapCKOTO THIA 34
CamocrosTennHas padora (Bcero) 58
B mom yucne:

29

IIpopaboTtka MaTepuana JeKIuH,
MOJITOTOBKA K 3aHSATHIM
CaMoCTOosITeIbHOE U3yUSHUE TEM 4
Pedepar 25
Buz npoMeXyTOUHOM aTTECTALMU: 3a4eT
O01mas TPyA0EMKOCTh: 108
9acoB 3

3a4YCTHBIX CAUHUIL




4. CoaepsxkaHue QM CHUNITHHBI

HaumenoBanue
pasnena
TUCLAIUINHEL

Coneprxanue paszaena

2

3

duznonorus H
OHOXUMUS
pacTUTENIbHOMN
KJICTKU

CrpykTypHas M (yHKIMOHAJIbHAs OpraHu3alys pacTUTEIBbHON
KJIETKH. XUMUYECKHM COCTaB PACTUTEIBHOMN KIIEeTKH. (DEepMEeHTHI,
ux Ouosoruueckass posib. AMHHOKUCIOTBI, O€JIKH, JKUDBI,
YIJ1€BOJbl, BATAMUHBI.

Bonaursrii
pacTeHui

pexuM

Conepxkanue, COCTOSHHME M (DYHKIIMHM BOJBI B PACTUTEIHLHOM
OpraHu3Me. TepMoaMHAMUYECKUE  OCHOBBI  BOJOOOMEHA.
[Toctynnenne BoAbI W €ro  3aBUCUMOCTh  OT  YCJIOBHH.
Tpancnupanus, €€ BUIbl, peryiaupoBanue, nytu cHuxenus WT.
[Tepensmxenue Boabl. Boansiii O0ananc. Bogueiii negumur u ero
BJIMSIHHE HA PACTCHUSI.

dortocuntes

Oo6mee npencrasienue o gorocunrese. [lmanerapHoe 3Ha4YCHHE
¢orocunresa. Jluer kak opran QorocuHTe3a. I[IurmMeHTHBIC
cuctembl (oTocuHTe3a. CBeTOBbIE peakiuu (OTOCUHTE3A.
Metabomm3m  yrimepoga 1pu  orocuHTese.  OCOOCHHOCTH
¢dotocunteza y C4 u CAM-pacrenuil. BrnusHue BHyTpeHHUX U
BHEIIHUX  YCIOBMM Ha  mpomecc  ¢orocuHreza. llytm
perynupoBanus. DOTOCHHTE3 KaK OCHOBAa MPOJYKTHBHOCTH
CEJIbCKOXO3SMUCTBEHHBIX  pacTeHMi.  CBETOKylbTypa  C.-X.
pacTEeHHM.

JlpIxaHue pacTeHuit

JpIxaHue —  OKHMCJIMTEIbHO-BOCCTAHOBUTEIBHBIA  MpOIECC.
®epMeHTHI IbIXaHus. XHUMHU3M JbIXaHus. [ukonu3. AspoOHas
¢aza npixanus. [pyrue nytu apixaHus. JHEpreTHKa JIbIXaHuUs.

Poct mu
pacTeHuit

pazBuTue

[TonsiTue o pocre, pa3BUTUU, OHTOreHe3e pacTeHuil. Kietounsie
0oCHOBBI pocta. duroropMmonsl. PocT uenoro pacrenus. PoctoBsie
siBIeHUS. BiusiHue BHYTPEHHUX YCJIOBHHM Ha POCT. 3aBHCHUMOCTD
pocta OT 3KoJorudeckux (aktopoB. JIBuKEHHE paCTEHUI.
Paszsutne. ITepuonuzanus OHTOTCHE3a. Sposuzanus.
doTonepuoansM. ®dusnonorus CTapeHusl. VYnpasnenue
FEHEPAaTUBHBIM  pa3BUTUEM U  cTapeHueMmM.  Dusunonorud
(hopMUpOBaHUSI TIIIOIOB, CEMSH U APYTUX MPOAYKTUBHBIX YacTel
pacteHnil. PU3M0JIOTHS OKOSI U CIOCOOBI PEBPAIIEHHUS €TO.

Cunres,
MIpeBpalleHHE u
NepeABUKEHUE
OpPraHu4YeCKUX
BEILIECTB B PACTEHUU

KoHcTuTylIlMOHHBIE W 3alacHblE  BEIIECTBA B PACTEHUHU.
[IpeBpamenne kpaxmajga U caxapo3bl B pacTeHUU. DepMeHTbI
npeBpamieHuss.  OpraHuyeckue  KUCIOTBL. I MKo3uasl U
alKaJION/bl, WX XHUMHUYECKUH COCTaB, COJACpXKAaHHUE B C.-X
pacTeHusIX. AHTUOMOTUKU U (UTOHIMBI pacTeHuil. dIaBOHBI U
(h1aBOHOINBI, UX XUMHUYECKasi MPUPoaa U (PU3HOJIOTUYECKAsT POJIb.
[lepemelieHue U TPaHCIIOPT OPraHUYECKUX BEIIECTB B PACTEHHUHU.

MunepanbHOe
IIUTaHUE PACTCHUN

Oduznonornyeckass  pojlb  Makpo- M MHKPO3JIEMEHTOB.
JluarHocTuka JeuuuTa MUTaTeIbHBIX 37eMeHTOB. [lormomenue
MUHEpAJIbHBIX BEIIECTB, IMEpPEeMElIeHHe UX 10 PacTEHHUIO.
BrinenurensHas GyHKIMS KOPHEBOM cucTeMbl. @U3HOIOrHYECKHE
OCHOBBI IPUMEHEHHUSI YA0OPEHUH.

[TpucnocoOnenune u
YCTOHYUBOCTH
pacTeHui

3aIJ_[I/ITHO-HpI/ICHOCO6I/ITCHBCKI/IC pcaknuuu paCTCHI/Iﬁ Ha JeCTBUE

MOBpPEXKIAOIINX  (PaKkTOpoB.  X0JI0OJ0-MOPO30-3UMOCTOMKOCTh
pacTeHui. Juarnocruka YCTOMYUBOCTH. XKapo- u
3aCyX0yCTOMYHBOCTb. ConeycTolyuBOCTb pacTeHuN.

['a30yCTONYUBOCTS.




4.2. Pazgeapl AUCHUIJINH M BUABI 3aHATHI
ouyHas Gopma 00ydeHUs

Ne HaumenoBanue paznena Jleknmonnoro | CeMHUHApCKOTO CpPC Bcero
n/m JUCIUILTAHBI TUTA
TUTA yac.
1 2 3 4 3) 6
1. | ®usuonorus u OUOXUMHUS 2 4 8 14
PaCTUTENIBHOMN KIIETKH
2. | Boanslit pexxuM pacTeHui 2 4 7 13
3. | ®orocuHTe3 2 4 7 13
4. JlbIxaHue pacTeHU 2 4 7 13
5. Poct u pa3Butue pacteHuit 2 6 7 15
6. | Cunres, npeBpalieHue u 2 4 7 13
HepeABIKEHIE
OpPraHUYECKHX BEIIECTB B
pacTeHuu
7. | MuHepanbHOE IUTaHUE 2 4 7 13
pacTeHuit
8. | Ilpucnocobiienue u 2 4 8 14
YCTOMUYMBOCTb PACTEHUN
OO11ee KOJIMYECTBO YacOB 16 34 58 108
4.3. 3aHATHSA CEMUHAPCKOI0 THIIA
No No TpynoemkocTb
n/m azaena qac
pas Tema (dac)
JTVCTIHIT ouHas
JIHBI
1 2 3 4
1. 1 ®usnonorus u OMOXUMHUS PACTUTEIBHON KIETKU 4
1. Bsenenwme
2. VI3MeHeHWEe  MPOHMIIAEMOCTH  LUTOMJIA3MBI  TIpHU
MOBPEXKICHUN
3. IIna3monus, ero Gopmsl U JemIa3MoIu3
Komnoksuym «®u3nonorus u OMOXUMHES paCTUTEITLHON
KIIETKI»




Boanblii pesxum pacteHuit

1. OmnpeneneHune KOHLEHTPAMU KJIETOYHOIO COKa M
MTOTEHIIMATBHOTO OCMOTHYECKOT 0 JABJICHUSA
pedpaKTOMETPHUIECKHM METOJIOM

2. OrmpeneneHue  UHTEHCUBHOCTUM  TpPAaHCIHUpAUUU Y
CPE3aHHbIX JIUCTHEB IIPU IIOMOIIM TOP3HOHHBIX BECOB IIO
HNBanoBy

Komnoxsuym «BoaHBIN PEXUM paCTEHUN

®oTOCHHTES 4
1. Pa3geneHue NUTMEHTOB JIMCTa METOJIOM OyMa)kKHOM
xpoMarorpaduu
2. OnTHueckue cBONCTBA MUTMEHTOB
KomnokBuym « @oTocuHTE3 »
JpIxanue pacTeHuit 4
1. OmnpeneneHne MUHTEHCUBHOCTH JIbIXaHUS CEMSIH PACTEHUM
2. OnpeneneHne akTUBHOCTH KaTalla3bl B PA3JIMUHBIX
4acTsaX pacTEHUN
KomnokBuym «/lpIxaHue pacTeHUN»
Poct u pazButue pacreHuii 6
1. H3ydeHue JuHEHHOro pocra nodera u KOpHs
2. HaGnroenue 3a MepruoAMYHOCTBIO POCTA MEXKI0Y3ITHHA
opo/1 (TPOIU3MBI)
3. M3ydeHune BAUSHUS UHIOJIMHOYKCYCHOW KHCIIOTHI Ha
YKOpPEHEHHUE YepeHKOoB (aconu
4. IlpepbiBaHue nepuojia NoKos y KIIyoHel kapTodens npu
IIOMOIIY THOMOYEBHUHBI
Komnoksuym « Poct u pazButHe pacteHnn»
CuHre3, mnpeBpalleHHE M MEPEIBUKEHUE OPraHUYECKHX 4
BEIIECTB B PaCTEHUU
1. OGOHapyxeHue 1yOunpHbIX BemlecTB (BUT. C)
2. OrmpezneneHue aKkTUBHOCTH aMWia3 B IPOPACTAIOIIMX
CEMEHax
KomnokBuym «CuHTE3, mnpeBpallleHue U NepeBUKEHHE
OpPraHMYECKUX BEIIECTB B PACTEHUU»
MuHepanbHOE NUTAHUE PACTEHUN 4
1. Onmnpenenenve o0ObeMa KOPHEBOM CHUCTEMBI METOJIOM
Cabununa u Konocosa
2. OOHapy)XeHHe HHUTPATOB B JHMCTBAX U KOPHIX
pacTeHui
KonnokBuym «MuHepainbHOE MUTaHUE PACTEHUID»
1. 3amacHble BeleCcTBa CEMSH U UX MPEBpAIlECHUs IPU 4
MIPOpacTaHuu
2. OmnpenieneHune 3acyX0yCTOMYMBOCTH PACTEHUI
KomnokBuywm «IIpucnocobiaeHne u ycTon4MBOCTb PACTEHUI
Bcero 34




4.4. llpumMepHasi TeMAaTHKA KYPCOBBIX MPOEKTOB (PadoT) - xe npedycmomperno OIIOIT

5. Opranuzanmsi cCaMOCTOSITE/IbHOI Pa0d0Thl 00y4aIOIMXCH MO IMCUHUILIIHHE
5.1 Tunbl caMOCTOATEIbHOI PadOTHI M €€ KOHTPOJIb

Tun camocTosATenbHON PabOTHI dopma 00yueHus Tekyiuii KOHTPOJIb
OYHast

[IpopaboTtka Marepuaia 29 TECTUPOBAHUE

JICKIIUH, MOJIrOTOBKA K

3aHATUAM

CaMocTosATEIbHOE  H3YyYEHHE 4 TECTUPOBAHUE, COOECEJOBaHUE

TeM

Pedepar 25 3aIInuTa

5.2. Y4eOHO-MeTOAMYECKHE MaTePHAJIbI 1JIsl CAMOCTOAITEIbHOMH padoThI:

1. Mouceesa K.B. Meroauyeckue yKazaHus Ui CAMOCTOSTEIBHOM pabOTHI CTYIEHTOB IO
mucrmuinae «Pusnonorus pacrennii» / K.B. Mouceesa. — Tromens: 'AY CeBepHoro
3aypanbs, 2018. —41 c.

2. Mouceesa K.B. Pa6ouas rerpans no ®usnonoruu pacrennii / K.B. Mouceesa, Tromens, 2017
H9b «eLIBRARY», no napoito

3. Mouceesa K.B. ®usuonorus pacrennii / K.B. Mouceesa. — y4.-MeTO1. I0OCOOKE 110 y4eOHOIM
nosieBoi npaktuke, Tromens, 2017 HOb «eLIBRARY», o napoJito

5.3.TeMbl, BHIHOCUMbIE HA CAMOCTOSITEJIbHOE H3yYeHHe:
Paznen 1 ®uznonorus u OMOXUMHUSI pACTUTEIBHON KIIETKU
1. CgoiicTBa BOJBI U €€ 3HAUCHHE B XKHU3HHU pacTeHuil. OCMOTHYECKUE SIBICHUS B KJIETKE; POJIb
BaKyoOJId U KJIETOYHON CTEHKH.
Pa3nen 2 BonHbli pexXuM pacTeHUM
1. JIBurarenu BOJHOTO TOKa B PACTEHUHU.

2. buonorumdeckoe 3HaueHHWE TpaHCHHUpanuu. JIMCT Kak OpraH TpaHCIHpAIUU. 3aBUCHMOCTH
TpaHCHUpPALMU OT BHEIIHUX yCIOBUU. [IpyMeHeHne aHTUTpaHCIUPAHTOB.
Pazgen 3 dortocuntes
1. 3aBucumocTh QOTOCHHTE3a OT BHEIIHUX W BHYTPEHHUX ycloBHH. J[HEBHas AMHAMUKa U
CE30HHbIE U3MEHEHUS (POTOCHHTE3A.
Pasnen 4 Jlpixanue
1. Ponp npixanusi B JKM3HU pacTeHui. Mcmonp3oBaHue SHEPrUHM, BBICBOOOXKIAIOIIEHCS B

Mponecce AbIXaHuA, Ha (1)I/ISI/IOJ'IOFI/I‘I€CKI/I€ MMponecChl B paCTUTCIILHOM OPraHu3Me.

2. 3aBHCHMOCTb UHTEHCUBHOCTH JIBIXaHUS OT BHYTPEHHHMX M BHEHUTHUX (akTOpOB. J{pIXaTeabHBIN
KOA((UILIMEHT U €ro 3aBUCUMOCTb OT BHYTPEHHHUX U BHEIIHUX YCIOBUH.
Pasgen 5 Poct u pazButHe pacTeHnn
1. Onrorene3 © OCHOBHBIE OTallbl pa3BUTHUS pacTeHUd. Bo3pacTHas HM3MEHUMBOCTh
MOp(}OIOruuecKux 1 (PU3NOIOTHIECKUX MTPU3HAKOB.
Paznen 6 Cunrtes, npeBpallieHNe U NEPEIBUKEHUE OPraHUUECKUX BEIIECTB B PACTEHUU
1. IlpeBpaieHue BemecTB Npu MPOpPacTaHUU CeMSIH. BTOpHUHbIIT MeTaboIu3M.
Paznen 7 MuHepaibHOE IUTaHUE PACTCHUN
1. XuMuyeckuil 3JIeMEHTHBIH COCTaB pacTeHH. Makpo- W MHUKpPODJIEMEHTHI, UX YCBOSEMbIE
(bopMBI U POJIb B )KU3HU PaCTEHUI.
Paznen 8 Ilpucnocobiienne u yCTOMYNBOCTh PaCTEHUH
1. TlonsaTus (U3MOIOTMUECKOTO CTpecca, YCTOMUMBOCTH, anantauuu. lIpucnocobneHue
OHTOT€HE3a PACTEHUN K YCIOBHAM CPEJIbl KaK pe3yJbTaT UX 3BOJIOLMOHHOIO Pa3BUTHS.



5.4. Tembl pedepaToB:
Paznesn Ne2 «BoaHbIii pe:xuM pacTeHHiD)

Aunnenonatus. B3auMocBs3b pacTeHUM.

BomooOMen pacteHwuii.

[lepenBurkeHne BOBI [0 PACTEHHUIO.

[Tornomuienrie MUHEpaIbHBIX BEIIECTB PACTCHUSIMH.

[IpyMeHeHrne aHTUTPAHCIUPAHTOB B IMPAKTUKE CEITLCKOTO X0341CTBA.
3HaveHHE BOJIbI B )KM3HU PACTCHUI.

CocrosiHue BOJbI B TKAHSAX PACTEHUMN.

TpaHcoOpT OPraHMYECKUX BEIIECTB B PACTCHUSX.

© © N o o bk w DR

Metoponornyeckue npoodaeMbl PU3HOIOTUN PACTCHUH.
Pa3zgen Ne 3 «®Dorocunres»

1. BnusiHue CeKTpaabHOrO COCTaBa CBETA HA PAa3BUTHE PACTCHUU.

2. BiausiHue ceKTpallbHOIO COCTaBa cBeTa Ha (opMUpoBaHHUE (OTOCUHTETUYECKOIO anmapara.
3. BausiHue cBETOBOIO pexuMa Ha aHaTOMUUYECKYIO CTPYKTYpY JIUCTA.

4. BiiusiHue cBeTa Ha pOCT pacTEHUM.

5. BausiHue kauecTBa 1 MHTCHCUBHOCTH CBETA HA COJAEPKAHUE IUTMEHTOB U ONTHUYECKUE
CBOWCTBA JIUCTA.

6. BnusiHue MHTEHCUBHOCTH CBETA HA YMCIIO U pa3Mep XJIOPOIUIACTOB.

7. 3eneHbli JTUCT U COJTHEYHAs pajualusl.

8. CBETOBOM PEXXHUM ITOCEBOB.

9. CBs13b (hU3HMOJIOTUH paCTEHUI ¢ APYTUMHU €CTECTBEHHBIMU HayKaMH.

10. CoBpeMeHHbIe METO/Ibl U3yUEHUSI MHTEHCUBHOCTH (JOTOCHHTE3a PACTEHHH.
11. Conneunas paguanus U paaualiiOHHBIA PEKUM HACAKICHHI.
12. CyrouHble pUTMBI Y pacTEHUI.
13. CyTtouHsblil X011 GOTOCHHTE3A Y pACTEHUH.
14. ®OTOCHHTETNYECKH aKTUBHAsI paAHaLAs U METObI €€ U3MEPEHHUS.
15. ®otocuHTE3 M €ro 3HaYEHUE B KU3HHU PACTECHUN.
17. ®opMupoBaHME JUCTA B CBSI3M C aJlalTallUe pACTEHUI K YCIOBUSM OCBEIIEHHOCTH.
18. Xumu3m npotuecca HoToCHHTE3a (COBPEMEHHBIE MPEICTABICHU).

19. SIBaeHme (I)OTOHepI/IOI[I/BMa " Cro MpakKTUYICCKOC 3HAUYCHUC.

6. DOoHJ OLEHOYHBIX CPE/ICTB /Il IPOBeAeHUs] IPOMEKYTOUYHOM aTTecTauuu 00y4arouxcs 1mno
AUCHUILINHE



6.1 IlepeyeHb KOMIETEHIIMIA M OLIEHOYHbIE CPEICTBA MHAMKATOPA T0CTHKEHUS KOMIIETEeH Uil
Kowmm HanmeHnoBanne
eTen Wunaukarop IIOCTI/IZKGHHSI [lepedeHs MIaHUPYEMBIX PE3YJIHTATOB OLEHOUHOTO
KOMITETECHITUH 00y4eHUS TTO TUCIUILINHE
nu CpeJlicTBa
OIIK- 3Hath: Teoperudyeckue 3HaHuUsA o | Tect
2 CrocobeH MPUMEHATh | MEXaHU3MaxX PETYJAINH M HHTErpanuu | DK3aMeHalnoH
MPUHIMIBL  CTPYKTYPHO- | OCHOBHBIX JKM3HEHHBIX GbyHKIMH | HBIHA OwITeT
(hyHKIIMOHATILHOM pacTeHHWH Ha pa3HbIX YPOBHIX HX
OpraHu3alu, CTPYKTYPHOI OpraHu3aiuu
HCIIOIL30BaTh YMerb: paborath ¢ OHOJOTHYECKHUMH
(bu3HoNIOTHYeCKHE, 00beKTaMHu; MPUMEHATb  OCHOBHBIE
LIMTOJIOTHYECKHE, (hU3HOTIOTHYECKUE METOBI
OHMOXUMHUYECKUE, HCCIICAOBAHUS OHOJOTHYSCKUX CHUCTEM
Onoduznueckre MeTOAbI | Iy OLIEHKH n aHaju3a HX
aHaM3a JUIS OICHKH U | (PU3MOJOTHYECKOTO COCTOSHUS
KOPPEKIINH coctosguud | Baagers: COBPEMEHHBIMH
JKUBBIX 00BEKTOB U | (PU3HOIOTHICCKUMHU METOIaMHU
MOHUTOPHMHTa CpeIbl UX | aHaNMW3a, KOPPEKIMH W OICHKH
oOuTaHMs COCTOSIHUSI JKMBBIX CHCTEM; IIOHHMATh
CYIIHOCTh ¥ BHYTPEHHIOIO MPUPOAY
OCHOBHBIX MIPOIIECCOB
JKU3HEACITCIIBHOCTH PACTCHHH, W WX
B3aMMOCBSI3b c YCIIOBUSIMHU
OKPYKaroIIen CpeIbl.
6.1. IlIxkaJjel oueHHBaAHUSA
Hlkanaa OLICHUBAHUS TCCTUPOBAHUS HA 329€TE
%o BBLIIIOJTHEHHS 3aJaHHS Pe3yasbTar
50 - 100 3a4TEHO
Mmenee 50 HE 3a4TEeHO

6.3. TUNOBbIE KOHTPOJILHBbIE 32JaHNS UJIU HHbIE MATePHAJIbI:

VYka3aHbl B IPUJIOKEHUU 1.

7. IlepeyeHb OCHOBHOIl M [ONMOJHUTEJLHOW Y4YeOHOW JHUTepaTypbl, HeOOXOAUMOW JIs1

OCBOCHUA NTUCHHUIIIIMHBI

a) OCHOBHasI IUTEpaTypa
1. Ky3neuoB B.B. ®usmnonorus pacrenuit B 2 1. Tom 1: y4eOHUK I aKageMUYECKOTO

6akanaBpuata/ B. B. Kysnenos, I'. A./ImurpueBa. — 4-e¢ wu3n., mnepepad. u jgom. — Mocksa:
WznarensctBo FOpaiit, 2019. — 437 c¢. (bakanaBp. Axanemuueckuit kypc). — ISBN 978-5-534-
01711-3. — Tekcr: anexrponHslit / IBC KOpaiit [caiit]. — URL: https://urait.ru/bcode/431927 (I'pud
YMO BO)
0) TOTOJIHUTENbHAS TUTEPATYpa:
1. JlazapeBuu C.B. boranuka u ¢usnosnorus pacteHuil [DNeKTpOHHBIN pecypc]: yaeOHoe mocobue /
JlazapeBuu C.B. — DnektpoH. TekctoBbeie nanabie. — M.: PUIIO, 2013. — 420 c. — Pexxum nocryma:
http://elibrary.ru/item.asp?id=21557913. — HOb «eLIBRARY», o mapoto



https://urait.ru/bcode/431927

2. Mensenes C.C. ®usmnonorusi pacTeHu [DNeKTpOHHBIN pecypc]: yueOHoe mocodue / MenBener
C.C. — Dnektpon. TekctoBble naHHbie. — CI16: BXB-Iletepoypr, 2013. — 512 ¢. — Pexum gocryma:
http://elibrary.ru/item.asp?id=21556049. — HOb «eLIBRARY », o mapoitto

3. ®aneesa E.®@. buoxumus pacrennii / E.®. ®aneesa. — Tiomens: TAYK TOHB. — 2014. — 308 c.

4. Kmumenko H. H. ®wusmonorus pacrenwii: yuebHoe mocobme Tekct: snexTponsbii / T.M.
Xpomoga. CII6.: Jlans. —2022. — 103 c.

5. XpomoBa T.M. bBoranuka ¢ ocHOBamH (PU3MOJIOTUM PACTCHUMU. s By30B/ yueOnuk / T.M.
Xpomoga. CII6.: JIans. — 2023. — 380 c.

6. CynenoBckast A. B. boranuka u ¢usnonorus pacrennii / A. B. CynenoBckas. — 2-¢ u3f., cTep. —
Cankr-IlerepOypr: Jlamp, 2023. - 140 c¢. - [ISBN 978-5-507-45585-0. - URL:
https://e.lanbook.com/book/276461.— TekcT: JIEKTPOHHBIN.

7. ®uznosnorus U OMOXUMHUsSL pacTeHHii: yueOHoe nocobue / coctasurenu C. A. I'yxBuH [u 1p.]. —
[Tepcuanosckuii: Jlonckoir 'AY, 2019. — 172 c¢. — URL: https://e.lanbook.com/book/133430. —
TeKCT: AEKTPOHHBIN.

8. Ilepeuenn pecypcoB HH(POPMAIHOHHO-TE1eKOMMYHUKANMOHHO ceTu "UHTepHeT"

1.www.rsl.ru —poccwuiickas rocyapcTBeHHast OMOIMOTEKA

2. www.nlr.ru — poccuiickas HanMoOHaAbHast OHOIMOTEKA

3.Www.hns.ru — HaloHaIbHas 3JIEKTPOHHAsE OMOIMOTEKA
4.http://www.rusplant.ru/ sxypaan «®u3H0I0THS PACTCHHIA»

5. http://www.agrobiology.ru sxypaan «Cenbckoxo3siicTBeHHas! OUOIOTHSL.
Cepusi: buonorus pacteHuii»

WWW.IpPras.ru - ”HCTUTYT (PU3UOJIOTUH PACTCHUI

URL: - http://www.bibliotekar.ru - BoaHblit pexum pacTeHuit

URL.: - http://beaplanet.ru. ®orocuHTe3 pacTeHHMiA

Hay4Has JIeKTpoHHas Oubiamnoreka e-library; IPRbooks.

©ooNe

9. MetoauyecKkue yKazaHus AJs1 00y4aroluXcs M0 OCBOCHUIO TUCHUTLINHBI

1. Mouceea K.B. Mertoauueckne ykazaHus Ui CaMOCTOSITENIBHONW pabOThl CTYAEGHTOB TIO
nucturmuae «®usnonorus pactenuit» / K.B. MouceeBa. — Tromens: 'AY CesepHoro 3aypaibs,
2024. - 41 c.

2. Mowuceesa K.B. Pabouas Terpaas mo ®usuonoruu pacrenuii / K.B. Mouceesa, Tromens, 2017
HOb «eLIBRARY», o naposto

3. Mowuceesa K.B. ®usnonorus pacrennii / K.B. MouceeBa. — Tromens, 2024. 104 c.

10. Ilepeyens HH(POPMALMOHHBIX TEXHOJIOTHH - He UCNONIbL3YEmCs

11. MaTepuajibHO-TeXHHYeCKOe o0ecneyeHue JUCIUININHBI
Jlnis obGecriedeHrs JIEKIIMOHHBIX 3aHATHIH UMEETCsl ayAUTOPHUS C MYJIbTUMETUIHBIM 000py10BaHUEM.
Jns mpoBenieHus 1a00paTOPHBIX 3aHATUHN UMeeTcs yueOHast tabopartopust o OU3noI0ruu pacTeHui
ayn. 7-427 ¢ npubopamu U 000pyIOBaHHEM:

[TpuGopsl: OaHM BOXsSHBIE, OMHOKYJSPBHI, BECHl: TOP3HMOHHBIE, AJIEKTPUUYECKHE, SJEKTPOHHBIE,
naboparopus OII-2, BcTpsxuBaTesnb, MUKPOCKOIBI, OMHOKYIAPHL, Npubop «MHUKPOMUXAIHCH,
ncuxpomerp AocMaHa, pedpakToMeTp, CYHIMJIbHBIM MmiKad, TepmocTaT, (OTOKOIOpUMETD,
AIIEKTPUYECKHUE TUIUTKHU, IIKA( BBITSKHOM.


http://www.rusplant.ru/
http://www.agrobiology.ru/
http://www.ippras.ru/
http://beaplanet.ru/

OGopynoBaHwue:

- WHBEHTapb: OPUTBBI, TUHEHKH, HOXKH, TTMHIIETHI, PACIIBUTATEIIH, Ta3bl, 0aHKH H JIp.;

- MaTepuasibl: KUBbIE KOMHATHBIC W TIOJIEBBIC PACTEHMs, PACTEHUS B BOJHBIX, II€CYAHBIX,
MOYBEHHBIX KYJIBTYypax, ceMeHa, repOapuii u ap.;

- XHMHUYECKas MOoCy/ia;

- XUMHYECKHUE PEaKTHUBHI;

- TabJIMLBI, CTEHBI;

- BHJEOKacceThl «JKU3Hb pacTeHU»

- clafg-JIeKIuu

12. OcoOeHHocTH OCBOEHHMS JAUCHUIVIMHBI UISI HWHBAJMIOB W JHI ¢ OrPAHHYEHHBIMH
BO3MOKHOCTSIMHU 3/10POBbSI

OOydenne OOy4alOMMXCS C OTPAaHUYCHHBIMH BO3MOXKHOCTAMHU 3I0POBbI TpH HEOOXOAUMOCTH
OCYILECTBIISIETCS. HA OCHOBE aAallTHPOBAaHHON paboveil mMporpaMMbl ¢ HCTIONB30BaHUEM CIICIIUAIbHBIX METO/IOB
o0y4yeHHS M [IUAAKTUYECKUX MAaTEpUaJIOB, COCTABIEHHBIX C YYETOM OCOOEHHOCTEH ICHUXO(HU3UYECKOrO
pa3BUTHS, HHINBUAYAIBHBIX BO3MOYKHOCTEH M COCTOSHISI 3I0POBBS TaKuX 00ydaronuxcs (00yJaromerocs).

B OejIsaX OCBOCHUA y‘Ie6HOI‘/'I nporpaMmbl JUCHUINIMHBI HWHBaJIWJAaMU W JIMOAaMHU C OI'pPaHUYCHHBIMU
BO3MOYKHOCTSIMU 3/I0pPOBbSI 00€CTICUNBACTCS:

* s MHBAJIMIOB M JIML C OIPAaHMYEHHBIMH BO3MOXHOCTSMH 3[0POBbS IO 3PEHUIO: pa3MEICHHE B
JOCTYIIHBIX IJId o6yqafo1u1/1xc;1, ABJIIOIIUXCS CIICTIBIMU UJIN CJ'IaGOBI/IILHHII/IMI/I, MECTax U B aI[aHTI/IpOBaHHOI‘/'I
dbopMe crnpaBouHOM HH(OpPMAMKM O pacHMCaHUM YYeOHBIX 3aHATHH; TNPUCYTCTBUE AaCCHCTCHTA,

OKa3bIBAIOILIEro 00yyaromeMycs: HeOOXOIUMYIO MIOMOII[b; BBIIYCK alNbTEPHATHBHBIX (OPMATOB

METOJIMYECKUX MaTepHasIoB (KPYMHBIH mpudT nim aymuodaiiiier), HCIIOIb30BaHNE BEPCHUU CaiiTa AJs
cmadbosumsimx DBC IPR BOOKS wu crnenmansuoro mMoowiasHoro mpuwiokenus IPR BOOKS WV-Reader
(mporpaMMbl HEBU3yaJbHOTO JAOCTyNMa K HHGOpPMAlWH, NpeAHA3HAYEHHON /Ui MOOWIBHBIX YCTPOMCTB,
paboraromux Ha omepanuoHHON cucreMe Android m iOS, koTopas He TpeOyeT cIielualbHO OOYYEHHOTO
accucTenTta, T.K. moau ¢ OB3 mo 3peHnio paboTalOT cO CBOMM YCTPOHCTBOM MPUBBIYHBEIM CHOCOOOM,
UCTIONIBb3Ysl CIEIHaIbHBIC IITATHBIC IPOrPAMMBI ISl He3psuux Jroneid, ¢ koropsimu [IPR BOOKS WV-Reader
MMeEET TOJIHYI0 COBMECTHUMOCTB);

* s MHBAJIMIOB M JIML C OTPAaHMYCHHBIMH BO3MOXKHOCTSIMU 3IOPOBbS IO CIIyXY: HaIJIeKaIIUMHU
3BYKOBBIMH CPEICTBAMH BOCIIPOU3BEICHUE NHPOPMAITIH;

* U1 MHBAJMJOB M JIML] C OTPAaHUYEHHBIMHU BO3MOXKHOCTSIMH 3/10POBbsI, HIMEIOIIMX HAPYIICHUS OIIOPHO-
JIBUTATENIbHOTO — almapaTra: BO3MOXKHOCTh OECHpENmATCTBEHHOIO JOCTyna OOydJalouuxcsi B y4deOHbIE
TIOMEIIEHUsI, TyaJeTHble KOMHATBHl W Jpyrue mnomelneHus kadeapsl, a Takke NpeObIBaHWE B yKa3aHHBIX

IIOMCHICHUAX.

O6pa3zoBanne 00y4aIOLUIMXCS C OTPAHUYCHHBIMH BO3MOXKHOCTSIMH 30POBBSI MOXKET OBITh OPraHU30BaHO

KaK COBMCCTHO C ApYTUMHU O6y‘-IaIOHII/IMI/IC$I, TaK U B OTACJIBHBIX I'PpyIIIIax WKW B OTACJIbHBIX OpraHnu3aluiax.
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KOHTPOJIBHBIE 3AJIAHUSA U UHBIE MATEPUAJIbI OHUEHKMU 3nanuii, ymeHnui,
HABBIKOB H (MJIN) ONBITA 1eATEJILHOCTH, XapaKTePU3y0IlIue 3TaANbl (POPMUPOBAHUS
KOMIIETeHIIHi B poiecce 0CBOCHUSI TUCHHUILINHBI
«Dusuonozusy
Bonpocsl kK KOJLUIOKBHYMY
Pazgea 1. «®@u3uo10rust 1 OMOXUMHS PACTUTEIbHON KJIETKH»

DNeMEHTApHBIN U MOJIEKYJISIPHBIM COCTAB KUBBIX KIIETOK.

benku — OCHOBHBIE HOCUTEIH )KU3HEHHBIX SIBJICHUM.

benku — ¢pepmenTtsl. Ux coctaB, cTpoeHue, QyHKIIUH.

O mexanusme aerictBus GpepmenToB. CrienupuaHOCTh HEPMEHTOB.

3aBUCUMOCTh JEMCTBHUS (EPMEHTOB OT YCIOBUM cpeabl. AKTUBATOPbl M HMHTHOUTOPHI
(bepMeHTOB.

Knaccudukanms pepmerTon. M3odhepmeHTsI

Perynsmus aktuBHOCTH (DEpMEHTOB.

8. [ToctymuieHne BelecTB B paCTUTENbHYIO KIETKY:

a) [IpencraBnenune 06 U30MpaTEILHON MPOHUIIAEMOCTH;

B) CTpoeHnue, poJib KJIIETOYHOM CTEHKU B MOCTYIJIEHUU BEIIECTB;

c¢) Cocras, crpoenue, GyHKIIMH MeMOpaH, IPOHUKHOBEHUE BEIIECTB Yepe3 MeMOpaHy;
d) ITaccuBHBIN ¥ AKTHBHBINA TPAHCIIOPT BEIIECTB;

e) Meraboyim3anus MOCTYMUBIINX B KIIETKY BEIIIECTB.

s E

~No

9. [IpakTueckoe 3HaYeHHE W3Y4YEHHUS MPOHHUIIAEMOCTH [HMTOIUIa3Mbl (YCTOMYMBOCTH K
HEOJIArONPUATHBIM YCIOBHSIM, CHHTE3 U TIPUMEHEHUE XUMUYICCKUX BEIIECTB B MPAKTHUKE).

10.  OcHOBHBIE IPUHIIMIIBI PA3IPAKUMOCTH KUBOM KJIETKH. 3aKOHBI
pa3apaKuMOCTH.

Pa3znen 2 «BoaHblil peskuM pacTeHuii»

1. TepMoarHaMUUECKHE OCHOBBI BOJIOOOMEHA PaCTCHUIL:
a) [ToHsiTHe 00 aKTUBHOCTH BOJIbI M BOJHOM TIOTCHIUAJIC;
b) XapakTepuCTHKa COCTABISIONIMX BOJHOTO IMOTCHIMANa: OCMOTHYCCKUN MOTEHIHAI,
MaTPUYHBIA MOTEHIIMAI, TOTCHIINAI JIaBJICHHUS,
c) PacturenpHass KiIeTKa Kak OCMOTHYECKash CHCTEMa; MOCTYIUICHHE BOJBI B
BaKyOJIM3UPOBAHHYIO M HEBAKYOJIM3UPOBAHHYIO KIICTKY;
d) [lepenBuxeHre BOJBI B CUCTEME MTOYBE-PACTCHUE-BO3AYX.
2. [TocTymieHne BOJbl B KOPEHb PACTEHUM:
a) KopeHb kak opraH NOTJIOMIEHHS BOJIBI;
b) KopHeBoe faBiieHre U €r0 BO3MOYKHBIE MEXaHH3MBI;
c) 3aBUCHMOCTh  TIOTJIOTUTENBHOW JISATENBHOCTH KOpPHEH OT BHEIIHUX YCJIOBUH
(Temrepatypa, adpaiusi, BIaXKHOCTh IIOYBbI) H IYTH
ONITHMU3AIIHH.
Tpancnupanusi, ee 3HaYCHUE, TOKA3ATEIH; XapaKTEPU3YIOIIHE TPAHCIIHPAIHUIO.
[TepenBrxeHHE BOJBI IO PACTECHHIO; CHIIBI, IEPEABUTAIONIYIO BOAY.
5. ®U3MOIOrHYECKUE OCHOBBI MOBBIIICHHS YPPEKTUBHOCTH UCTIOIH30BAHUS BOJIBI PACTCHUSIMH:
a) [TonsiTe 00 HBamoTpaHCHHpAIMH, CyMMapHOM BOAOMOTPEOJICHUH W KOI(PPHUIUCHTE
BOJIONIOTPEOJICHHS, 3aBUCUMOCTh MX OT BHEIIHUX H
BHYTPEHHHX YCIIOBHUI.
b) 3aBUCHMOCTh YPOJKasi PACTCHUH OT BIQKHOCTHU TTOYBBI;
C) dusnonornyeckre OCHOBBI OPOILICHHUS TIOCEBOB C\X KYJIBTYpP, aHTUTPAHCITUPAHTHI.
Pa3zpnen 3 «®@orocuHTE3»

Hw

O6mas cxema porocuHTe3a. 3HAYCHHUE €TO B KU3HHU PACTEHUH.

Kocmudeckas poiib 3eN€HBIX paCTEHUH U UX POJIb B KPYTOBOPOTE BEUIECTB B MPUPO/IE.
XJoporiacTa, uX CyMOHKPOCKOITUYIECKOE CTPOCHHE, XUMHYCCKHIA COCTaB.

Ctpoenue MomeKkyl XJI0poduiia U KapOTHHOUIOB.

dusndecKkue ¥ XUMHYECKHE CBOMCTBA XJI0podHia.

Ponp nurmeHToB B mporiecce GOTOCHHTE3A.

ook wdE



7. CBetoBbIe peakinu (POTOCHHTE3A.

8. [IpeBpamenue aepruu B mporecce Gporocunreza. DotodochopunupoBanue.

9. [IpeBpamenue yriekuciaoTel B mpouecce (ortocuHTe3a (mmki Kanbuna). OcobGeHHOCTH
ycBoeHust CO2 y C4 u CAM - pacTeHuid.

10.  BuusHUe BHEIIHHUX yCJIOBUH Ha mporecc (GOTOCHUHTE3a (TeMIlepaTypa, CBET, COAepKaHue BOJIHI,
koHneHtpanus CO2 u T.11.)

11.  KIIJ 3eneHoro aucTa U IyTH €ro yBEIUYEHHUSL.

12. 3aBUCHMOCTBH MEXAY YpOXKaeM U (POTOCHHTE30M.

13.  IlyTu noBBIIICHUS MHTEHCUBHOCTH (POTOCHHTE3A.

14.  IlyTtu mOBBIIIEHHUS YpOKast C\X KYJIBTYp.

Pa3nen 4 «/IpIxanue pacTeHuin»

1.

LN

12.

13.
14.

OOm1ast xapakTepucTHKa JbIxaHus. Ero 3HaueHne B )KU3HU pAaCTCHUH.

@depMeHTHI JbIXaHus, UX CTPOCHHE, (GYHKLIUH.

AnaspobHast (aza ApIXaHUS — TJIMKOJM3. XUMHUYECKHE MPOLECCHl IMPH TIIMKOJIU3E, €ro
3Ha4yeHue.

JlpIxanue pacTeHuil MpH OTCYTCTBUH KUCIOpoaa. B3anMocBs3b OpOXKeHHS AbIXaHUSI.
AnpoOHas (a3za gpIxaHus.

Hukn Kpedca. OCHOBHBIE 3Tallbl IPEBPALLEHUS TUPOBUHOTPAIHON KUCIIOTHI.
I'muokcanaTHeIN UK, €ro 3HAYCHUE.

Lenp nepeHoca 31€KTPOHOB, OCHOBHbIE KOMIIOHEHTHI LIEITH.

[Tento3zodocharHplii TUKIL.

B3anMOoCBsI3b OCHOBHBIX IYTEH JBIXaHUS.

[IpeBpariieHre SHEPrUU IPU JAbIXAaHUH:

a) Crpoenue u 3naueHue ATD;

b) MHUTOXOHIpUM KaK OpraHeIbl a3pOOHOr0 IbIXaHMUS;

C) OxucnutenbHoe GochopuupoBanue;

d) XeMHO0-0CMOTHYECKask THIIOTE3a COMPSHKEHUS! OKUCIIEHUS U (HOCPOPUIMPOBAHNUS;
e) Ounepreruyeckast 3Q(HEeKTUBHOCTD JbIXaHHUS.

B3auMocBs3p JbpixaHus ¢ OOMEHaMHM JApPYrMX BELIECTB: AMUHOKHCIIOT, OEJKOB, >HPOB,
HYKJIEMHOBBIX KUCJIOT U IPYTUX BEILLECTB.

VIHTEeHCUBHOCTD ABIXaHUS U AbIXaTeNIbHBIA K03 QULIMEHT, METO/IbI ONpeiEICHHUS.
3aBHCHUMOCTH JIBIXaHUS OT BHYTPEHHHUX M BHEIIHUX YCJIOBHH.

Paznen 5 «Poct M pa3BuTHE pacTeHH»

1.

Nk w

9.

10.
11.

12.

OOmiee npezacraBieHue o pocte U pa3BuTHH. KieTouHble OCHOBBI pocTa. MeTo/bl M3y4eHUs
pocra.

Ob0mme u crneuupuyeckue 3aKOHOMEPHOCTH pOCTa pPACTEHHWH, HCIONb30BaHUE HX B
PacTEHUEBOJICTBE U OMOTEXHOJIOTHH.

3aBHCUMOCTh POCTa OT BHYTPEHHUX U BHEUIHUX (PAKTOPOB.

@UTOrOPMOHBI UX POJIb B )KMU3HU PACTCHUM.

[IpuMeHeHre CUHTETHYECKUX PETYIISTOPOB POCTa B PACTEHUEBOJICTBE U OMOTEXHOJIOTHH.
JIBu>KeHMEe OpraHOB PaCTEHUH U UX MPUCIIOCOOUTENIbHOE 3HAaUECHHUE.

Ontorenes. Ilepnonn3anus, OCHOBHBIE 3Tallbl OHTOI'€HE3A.

Oranbl opraHoreHe3a. buoiornyeckuil KOHTPOJIb 3a (OPMHUPOBAHUEM 3EPHOBBIX KYIBTYD
3JIEMEHTOB NpoyKTUBHOCTHU (110 .M. Kynepman).

doTonepruoan3M U €ro NpUcrocoOIeHHOE 3HaUEeHNE.

SIpoBu3anys y 03UMBIX U JIBYJIETHUX U €€ IPUCIIOCOOUTEIbHOE 3HAUCHHE.

Bospactaele u3meHeHus mopdomoruueckux U (PU3HOJOTUYECKMX  TPU3HAKOB, HUX
peryiupoBaHue B pakTuke. @U3N0I0rus CTapeHNs paCTEHUH.

VYrpaBineHue reHepaTuBHbBIM Pa3BUTHEM U CTAPEHHEM PACTEHUM.

Pa3nen 6 «CuHTe3, NpeBpalieHue U NepeABHKEHNE OPTraHMYeCKHUX BellleCTB B PACTCHHH»

1. 3HadeHue a30Ta B )KU3HU PACTEHUH.
2. Tlurtanue pacTeHUI a30TOM:
a) Hcrounuk azora [ pacTEHUN;



b) BoccranoBneHre HUTPAaTOB B KOPHAX M JIUCTBAX PACTCHUU; MpoOjemMa HUTPATHOTO
3arps3HEHHs TPOYKTOB MIUTAHKS H KOPMOB.
C) OcCo0eHHOCTH a30THOTO MUTAHUS Y OOOOBBIX.

3. BkiroueHre aMMHuaka B COCTaB MUTAHUS aMUHOKHUCIIOTHI M aMHUJIOB.
4. Bropu4HOE MpeBpalieHne aMUHOKHCIIOT:
a) Peakius nepeaMUHUPOBAHHUS;
b) JlezaMuHUpOBaHNE aMHUHOKHCIIOT U €r0 3HAaYCHHE B 0OMEHE;
C) JlekapOOKCHITHPOBAHUE AMUHOKHUCIIOT.

5. 3HaueHHWe aMUJOB B JKM3HM pacTeHuil. BnusHMe BHEIIHUX YCIOBUH Ha IPEBpALICHUS
AMHHOKHUCIIOT B PaCTEHUSIX.
6. buocunTe3 6€TKOB M 3HAYEHUE HYKJIEHHOBBIX KUCIOT B OMOCHHTE3E:
a) I'eHeTHYCCKHIT KOJI M €T'0 CBOMCTBA;
b) Peruikanusi, TpaHCKPUTIIHS U TPAHCIISLIHS.
7. OcHOBHBIE ATanbl CHHTE3a OenKa.
8. Pacnan 6enKxoB B pacTeHUSIX.
9. IlpeBpaleHre a30TUCTBIX BELIECTB IIPU CO3PEBAHUM U IPOPACTAHUU CEMSH.
10. Obwmias cxema npeBpalieHHs A30TUCTHIX BELIECTB B PACTCHUSX.
Pa3nes 7 «MuHepa/ibHOE IMTAHME PACTEHUID»
1. Heob6xonumble pacTEHUIO MaKpO- U MUKPOAJIEMEHTHI.
2. Owuznojornyeckas pojab HeOOXOJUMBIX MaKpodJieMeHTOB. [Ipu3Haku nx
HEI0CTaTOYHOCTH.
3. ®uznonormyeckasi pojib HEOOXOIUMBIX MUKPOAJIEMEeHTOB. [Ipu3Haky nux
HEI0CTaTOYHOCTH.
4. Tlocrynnenue noHoB B pacTteHHe. OCOOEHHOCTH KOPHEBOM CUCTEMBI KaK OpraH IOIJIOIIEHUS.
HexopHeBoe noriouieHne HoHOB.
5. TpancnopT HOHOB 10 pactenuio. [lepepacrnpenenenre u peyTuan3amus
BEIIIECTB B PACTEHUHU.
6. MuHepallbHBIC BEeIIECTBA B (PUTOLIEHO3aX U UX KPYTOBOPOT B SKOCUCTEME.
7. OU3MOJIOrMYECKUE OCHOBBI IPUMEHEHUS yI00pEHUH.
8. OCOoOCHHOCTH MHUTAHUS PACTEHU B OCCIIOYBCHHON KYJIBTYpE.
Pa3pnen 8 «Ilpucnocod.ieHne u yCTOHYHBOCTH PACTEHUID)

1. [IpucnocoOneHre OHTOreHe3a pacTeHUH K YCIOBUSAM Cpeibl KaK pe3ysIbTaT UX 3BOJIOIMOHHOTO
pa3BUTHSL.

2. I'myOokuii ¥ BBIHYKIEHHBIH IMOKOM pacTeHui. PU3NOIIOTHYECKHE OCOOEHHOCTH PACTEHUH,
HaXOAAIIMXCS B COCTOSIHUM MOKOsl. CIOCOOBI MPepbIBaHMSI U IPOATICHUS TTOKOSI.

3. @DU3NOTOTUYECKUE OCHOBBI YCTOMUMBOCTH pacTeHUuH. BO03MOXHOCTH MNpPHUCIIOCOOIEHHUS

pacTeHuil K HeOIaroNpUATHBIM YCIOBHUSM Cpe/ibl (3aKaJIuBaHUE pacTeHHI)

4. X0J1010yCTOMYUBOCTh PAaCTEHUH U CIIOCOOBI €€ TIOBBIIIEHHUS.

5. Mopo30ycTOHYMBOCTh pacTeHUH. Y CI0BUS U (ha3bl 3aKaTUBAHMSL.

6. 3UMOCTOMKOCTh KaK yCTOMYMBOCTH KO BCEMY KOMIUIEKCY HEOIaronpusTHhIX (QakTopoB
Nepe3uMOBKU. MeTobl OnpeieNieH sl KU3HECTIOCOOHOCTH O3MMbIX M MHOTOJIETHUX KYJBTYp B
3UMHHI 1 BECEHHUH TIEPUO/.

7. 3acyX0yCTOMYMBOCTb PACTEHUN U €€ TUAarHOCTHKA.

8. [Toneranue pactenuii u ero npuyuHbl. CrIoCOOBI MPEIYNPEKICHUS OJIETaHUS.

9. ConeycToHYMBOCTb KYJIBTYPHBIX pacTeHuil. Pu3noIornyeckue 0COOEHHOCTH Talo(pUTOB.

10. YCTOWYUBOCTh PAcTEHUH NMPOTHUB BPEAHBIX I'a3000pa3HBIX BBIIEICHHH MPOMBIIUIEHHOCTH U
TPaHCIOPTA; BEIIECTB, IPUMEHSEMBIX JUIsI O0pPBHOBI ¢ O0JIE3HAMU, BPEAUTENSIMU U COPHAKAMHU.

11.  VYcroifunBOCTh pacTeHHH K MH(PEKIIMOHHBIM 3a00I€BaHUSIM.

IIpouenypa oueHnBaHus KOJUIOKBHYMa

KonnmokBuym mnonpaszymeBaer oOCyXKIeHHE 3HaHHM, Kpyrosopa CTyJI€HTa, YMEHHE JIOTUYECKU
MOCTPOUTH O0TBeT. Ha KoJutokBHyMax 00CYXIaloTcs pa3Aelibl, TEMbI, BOIIPOCH H3y4aeMOro Kypca, 1o
MIPOMICHHBIM TEMaM HM3y4aeMoW TuCHUILINHBL. Vcrmonp3yeTcss 6ecena mo mpencTaBIeHHBIM 3apaHee
npernojaBareyieM TeMaM KoJUIokBUyMa. OTBEThl JAOTCA MO MNPUHLMIY Kpyra, TJ€ KaxIblid
cne;ly}oumﬁ OTBE€YaeT Ha IOCTaBICHHBIN neaaroroMm BOIPOC, MWK 110 KCJIAHUIO CTYICHTOB.



Coburo1aeTcsi AMHAMHUKY OTBETOB: May3bl HE 3aTATHBATh MEXKIY OTBETAMH CTYACHTOB, €CIIU TpeOyeTcs
3a/1aTh HABOSAIIMI BOIIPOC, TO CIEAYET NOMPOCUTh OTBETUTh HA 3aJJaHHBIN BOIIPOC APYTOro CTYJEHTa
WJIU TIOTIPOCUTH JOTMOIHUTH OTBEYAIOIIETO;

B xome ompoca mpoBepsaTcs 3Tanbl  (OPMHUPOBAHUS KOMIETEHLMU: 3HAHUE CTYIACHTOM
TEOPETHYECKOr0 Marepuaia, YMEHHE IPUMEHUTh W BIAJCHUE METOJaMU U HaBbIKAMU OIICHKU
(bU3HOIOrMYECKOTr0 COCTOSIHUS U aJalTallMOHHOTO MOTEHIIMAajIa PAaCTCHHH.

B xoH1e ompoca nmpenogaBaresnb JaeT 3aKJII0YUTEIbHbIE KOMMEHTApUH 110 KaUeCTBY OTBETOB BCEX

CTYJIEHTOB.

Kpurtepun oneHKH KOJJIOKBHYMa!
- OLIEHKA «OTJMYHO» BBICTABISICTCA CTYIEHTY, €CIIM OH JEMOHCTPUPYET II0JHOE MOHMUMAaHUE
(U3UOJIOrMUECKOr0 COCTOSIHUS pacTeHWH. JlaHbl McCuUepnbIBalOIME M IIPABUIIbHBIE OTBETHI HAa BCE
BOIIPOCBI.
- OLICHKA «XOPOLIO» BBICTABIACTCA CTYACHTY, €CIM OH JEMOHCTPUPYET 3HAYUTEIBHOE
NOHUMaHHEe (HPU3MOJIOTUYECKOTO COCTOSHUS pacTeHuil. J[aHbl MpaBUIIbHBIC, HO HE TOJHbBIE OTBETHI Ha
BCE BOIIPOCBHI.
- OLICHKA «yJAOBJIETBOPUTEIbHO» BBICTABIISIETCS CTYACHTY, €CJIM OH AEMOHCTPUPYET YaCTUYHOE
NOHMMaHuE (PU3HONOTUYECKOTO COCTOSHUS pacTeHuil. Ha Oonblnyl0 dYacTh BONPOCOB JIaHBI
IIPABWJIBHBIE OTBETBHI.
- OLICHKA «HEYJOBJICTBOPHUTEJIBHO» BBICTABISIETCS CTYIEHTY, €CIH OH JEMOHCTPUPYET
HeOoJIbII0e MOHMMAaHUEe (U3UOJIOTMUECKOro COCTOsIHUA pacTeHui. Ha Gonblryto yacTh BOIPOCOB He
JIaHbI [IPABWIbHBIE OTBETHI.

TeMbI, BbIHOCUMbIE€ HA CAMOCTOATEC/ILHOC U3YUCHHE:

Paszoen 1 ®usnonorus 1 OMOXUMUS PACTUTENBHON KIETKU
2. CBoicTBa BOJbl U €€ 3HAYCHHME B >KU3HM pacTeHUi. OCMOTHUYECKHUE SBJICHHUS B KJIETKE; POJIb
BaKyOJIH U KJIETOUYHOU CTCHKH.
Paznen 2 Bogublil pexxuM pacTeHU
3. JlBurarenu BOJHOTO TOKA B PaCTCHUHU.

4. buonornyeckoe 3HAYCHHE TpaHCIHpaluH. JIMCT Kak oOpraH TpaHCIUpaMU. 3aBUCHMOCTH
TpaHCOUpPaUU OT BHEIIHUX YCI0BUU. [[puMeHeHe aHTUTPAHCTTUPAHTOB.
Pazgen 3 dorocuures
2. 3aBucuMOCTh (DOTOCHHTE3a OT BHEIIHWUX M BHYTPEHHUX YCJIOBWH. J/|[HEBHas TUHAMHKA U
CE30HHBIC U3MEHEHUs (OTOCHHTE3A.
Paznen 4 JIpixanne
3. Ponb apixaHus B )KU3HH pacTeHuid. Vcnons30BaHne 2HEPTHH, BRICBOOOXKIAIOIIEHCS B TIpoIiecce

JAbIXaHUs, HA (I)I/I3I/IOJIOFI/I‘ICCKI/IC MPpOLECChI B paCTUTCIIBHOM OPTraHU3MC.

4. 3aBUCHMOCTh WHTEHCUBHOCTH JIBIXaHHS OT BHYTPEHHHUX M BHEUTHUX (aKTOPOB. [[pIxaTenbHbII
KOA(PUITMEHT U €ro 3aBUCUMOCTh OT BHYTPEHHUX M BHEIIHUX YCIIOBUM.
Pasgen 5 Poct u pa3ButHe pacTeHUN
2. OHTOTGHE3 W OCHOBHBIC OJTambl pPa3BUTHS pacTeHUH. Bo3pacTHas W3MEHYHUBOCTH
MOP(}OIOrHUECKUX U (PU3UOTOTUIECKIX MTPU3HAKOB.
Paznen 6 Cunres, mpeBpalieHUE U MEPEIBIKEHIE OPTaHUYECKUX BEIIECTB B PACTCHUH
2. TlpeBpaiieHue BemeCTB MPHU MPOPACTAHUH CeMsIH. BTopu4HbIil MeTaboIM3M.
Paznen 7 MuHepanbHOE MUTaHUE PACTEHUI
2. XUMHYECKUW DIEMEHTHBI COCTaB pacTeHHWil. Makpo- MU MHUKPOIJIEMEHTHI, UX YCBOSEMBIE
(GbOpMBI U POJTH B KU3HH PACTEHUH.
Paznen 8 [Ipucnocobnaenre 1 ycTOMUMBOCTD pacTeHUN
2. TlonsaTus (HU3MOJIOTHMYECKOTO CTpecca, YCTOMYMBOCTH, amanTtanuu. I[IpucmocobieHue
OHTOTEHE3a PACTEHUH K YCIOBHSIM CPEJIbl KaK pe3yJIbTaT UX 3BOJIOLMOHHOIO Pa3BUTHSI.

IIpoueaypa oueHuBaHus codecer0BaAHUS

Hcnonb3yeTcst GpoHTAIBHBINA OMIPOC, KOTOPHIH MpeonaraeT paboTy mpernoaBaress B BUIe Oecean



no Borpocam. [Ipu oTOGope BOIPOCOB U MOCTAHOBKE MEpe]l CTYACHTAMH YUYUTHIBACTCA CIEYIONIee:

— 3a/1aeTcsl He OoJiee MATH, OTHOCSIINXCS BOIIPOCOB, MTPOBEPSIEMO TEMBI;

— ¢opMyIMpPOBKA BONIPOCA OJTHO3HAYHAS U MOHATHASI OTBEYAIOIIEMY;

B xoHue ompoca npenojaBaTellb JAET 3aKJIIOUUTENIbHbIE KOMMEHTAPUU IO KAaue€CTBY OTBETOB BCEX
CTYJICHTOB.

OTBeThl AaIOTCSI WIM IO NPUHLUIY Kpyra, Ile KaKAblil CleIyloIui OTBEYAeT Ha MOCTaBJICHHBIN
MIEJaroroM BOIIPOC, WJIN IO KEJIAHUIO CTYJEHTOB;

— creayeT coONroIaTh AMHAMHUKY OTBETOB: HE 3aTATHBATH Iay3bl MEXKIY OTBETAMH CTYJIEHTOB, €CIIU
TpeOyeTcs 3a/1aTh HAaBOASIIUN BOIPOC, TO CIIEAYeT MOMPOCUTh OTBETUTH Ha 3aJaHHBIA BOIIPOC APYroro
CTYJIEHTA UJIU IOIPOCUTH JOIOIHUTH OTBEYAIOIIETO.

Kputepun onenku codece10BaHus:

«3a4TeHO», €CIM CTYJICHT OOHapyXHMBaeT IMpOYHbIE 3HAHUS B 00JacCTH HU3ydaeMOH
JTUMCUUIUIMHBL, OTBETHl HAa BONPOCHI OTIMYAIOTCS IOJHOTOH PACKPBITHS TEMBI, CTYACHT BIaJeeT
TEPMUHOJIOTHUECKUM alIapaToM, yMeeT OOBICHATh CYLTHOCTh MPOLIECCOB M SIBIICHUM, JIeIaTh BBIBOJIBI
1 000011IeH I, 1aBaTh apryMEHTHPOBAaHHbBIE OTBETHI, IPUBOIUTH TIPUMEPBI.

«He 3a4YTeHO», eciau OOyJaromMHCs JOMyCTHUI TpyOble OMMOKM NMPH OTBETE Ha BOIPOCHI
OOHapYXWJI HE3HAHHWE TEOPETUYECKUX OCHOB M3Y4aeMOH TUCHHUILUIMHBI, HeC(OPMUPOBAHHBIE HABBIKH
aHaJM3a SIBJICHUI U NPOIIECCOB, HEYMEHHE AaBaTh apIYMEHTHPOBAHHBIC OTBETHI, IPUBOIUTH IPHMEPHI.

IIpouenypa oneHMBaHUA TECTUPOBAHMS

IIpouenypa ouneHMBAHMS: TIOCJIE€ CAMOCTOSATEIBHOIO M3YyYEHUS MaTepHalia CTYACHT IPOXOJUT
TeCTUpoBaHuE. MeToJIOM CIIy4ailHOTO BBIOOpa, CTyAeHTY HeoOxoaumo pemwuth 30 TectoB. Meton
TecTUpoBaHus — OymakHbii, cucrema Moodl. CtyneHTy He0OX0IMMO BBIOPATh OJWH MM HECKOJIBKO

NPaBUJIBHBIX OTBETOB.

Kpurtepuu onieHKH TeCTHPOBAHUS

- OLICHKA «3a4TeHO0» BBICTABISETCS CTYICHTY, €clii OH JeMoHcTpupyer ot 50-100%
BEIIIOJTHEHUS 3aJaHUH.

- OCHKAa «HE3aYTEHO0» BBLICTABIIACTCA CTYACHTY, €CJIM OH JEMOHCTPUPYET MCHEC 50%
BBITIOJTHCHU A 3a/JaHU.

Bonpocsl k 3auery:

Komnerennus Bompocsr
OIIK-2 1. CtpoeHnue u 3Hau€HUE KIETOYHON OOOJIOUKH B JKU3HU PACTUTEIbHOU
KJIETKH.
2. DepMEeHTBL. Nx  crpoeHnue, OCOOCHHOCTH  JIEHCTBUS U

¢bu3nogoruuecKas pois.
3. PactBOpBI, OKpyXaroniye KIeTKy Turep-, To-, K30TOHUYECKHE.
1. ConeprxaHue, poJib U COCTOSIHUE BOJbI B PACTEHUSX.




10.

11.

12.

13.

14.
15.

16.

17.

18.

19.

20.

21.
22.
23.
24,
25.
26.
27.
28.

29.

@®opMbl BOABI B IOYBE, UX XAPAKTEPUCTHUKA, AOCTYNHOCTb IS
pactenuii. Koadpumnuent 3aBsnanms.

KopHueBoe naBienue ero pazmepsl, pusuoaoruueckas poib. Cocyras
Y HarHeTaTeNbHas JAeSITeIbHOCTh KOPHEBOM CUCTEMBI.

Tpancnmpanusi, €€ pasMepbl, 3HaueHuEe. EQuHHIBI U3MEpEeHUs
TpaHCIIUpaIUU (TpaHcIUpaIMOHHBINA KO3 puImeHT,
IPOAYKTUBHOCTh TpPaHCIUpPALMHU, WHTEHCUBHOCTh TpPAaHCIUpPALUH,
OTHOCHUTEIIbHAs TPAHCIIUPALIHS).

JIucr xak opran TpaHcnupauuu. Buibsl TpaHCIMpanyu.

CtpoeHue ycTbHIl, (U3UOJIOTHUSA YCTHHUYHBIX JIBUKEHUI, 3HAUCHUE
YCTBUIL B PETYJINPOBAHUU TPAHCIIUPALIUH.

Bonueiii G6amanc pacrenmit. Bomnpli nedunmr, ero BiIusHHE Ha
pacTteHue. 3aBsilaHus U €ro MOCIeICTBUS.

VY CTOMYMBOCTh paCTEHUH K NEPUOJUIECKOMY MTOATOILIEHHUIO.

Obmas xapakrtepuctuka (otocunresa. [lnanerapHoe 3HaueHHE
dboTocuHTE3a B )KU3HU PACTCHHUIA.

JIuct kak oprad GpoTocuHTE3a. XJIOPOIUIACTHI, KX COCTaB, CTPYKTYpa,
GyHKIHH.

[lurmentsr  3eneHoro Jucra (xsopopumn A, B, kaportus,
kcantopmwn). Wx mnonHas xumudeckas ¢opmyna, CBOWCTBa
(pusmueckue, XUMHYECKHE, ONTHUYECKHE), 3HAYCHHWE B IKU3HU
pacTeHui.

Pome  cBeta B mpomecce  ¢orocuHTe3a.  Ompenenenue
bayopucueHIUY.

OcoOeHHoCTh ycBOCHHSI yriiekucioro rasa Cs-pacrenuit u CAM -
pactenuii. [lonstue o poTonpixanuu pacteHuil.

Cyrounslii X0 pOTOCHHTE3a APEBECHBIX PACTCHHIA.

BnusHue BHEmHMX U BHYTPEHHHUX (DaKTOpOB Ha  Ipoliecc
¢doTocuHTE3A.

KyneTypa pacTteHuili B YCIOBHUSIX MCKYCCTBEHHOTO OCBELICHUS
(CBETOKYIIBTYpA).

CoBpeMeHHbIE  MpeACTaBIeHHs O  (oTocuHTe3e.  YCIOBHS
HEO0OXOUMBIE JJI €r0 OCYIIECTBICHUS.

Crpoenue, cBoiictBa u  ¢QyHKIMM  MHUTOXOHApuUH. Teopus
OKHCIUTENHHOTO (oCchHOpUIITUPOBAHHUS.

@®epMeHThl JbIXaHUS. THUIBI OKHUCIUTENIbHO-BOCCTAHOBUTEIBHBIX
peaKuui.

OO01ast xapaKTepUCTHKA JAbIXaHUs, €r0 3HaYeHHE B )KM3HU PACTEHUH,
CBSI3b C JpyruMu TnpoueccaMd. HWHTEHCHBHOCTb JbIXaHUS U
JIBIXaTeJIbHBIN K03 PUIIMEHT.

IlonssTie o pocre, pa3BUTHE M OHTOreHe3e pacreHuil. Hx
B3aMMOCBS3b U 3HAUE€HUE JJISl C.-X. IPAKTUKHU.

[Toko#t, ero xapakTepUCTHKa, OHOJOTHYECKOE U XO3HCTBEHHOE
3HaYEHHE.

PocToBble M TypropHble IBM)KEHUS PACTEeHMH, MX OHOIOrHYecKoe
3HaYEHHE.

PazButue pacrenuit. Tumbsl oOHTOreHe3a. OJTambl  OOJBIIOTO
’KU3HEHHOTO LIMKJIA U UX XapaKTepPHUCTHKA.

OUTOrOPMOHBI  (AYKCHUHBI, THOOEpENHHBI, ITUTOKCHWHBI, JTHUJICH,
ABK). Ux pusnonoruyeckas poib.

[louBa Kak KICTOYHUK MUTATEIbHBIX JIEMEHTOB ISl PACTEHUM.
Heobxoaumbie Makpo - 1 MUKpOdJIeMeHTHI. X nmedunmr.
buocunteTnueckass M BBIIETUTENbHAS JIEATEIBHOCTh KOPHEBOM
cucreMsbl. MIx OGuosiormdeckast poib. Ajienonarus.
dusnonoruyeckast pojib U 0cOOEHHOCTH MUTaHUS PACTEHUN a30TOM.




30.

31.

32.
33.
34.

35.
36.
37.
38.
39.
40.
41.
42.
43.
44,

MHUKpPO3JIEMEHTHI U UX POJIb B KU3HU pacTeHUN. DyHKIMOHAIbHBIC
HapYIICHUA [TPU UX HEOCTATKE.

Makpo31eMEHTBl U UX pOJIb B KU3HU pacTeHU. DYHKIMOHAIbHBIE
HapYIICHUA [TPU UX HEOCTATKE.

KpyroBopot a3oTa B CBSI3U C )KU3HEAEATEIBHOCTh PACTEHUH.

Posib MEKOpH3BI B IOYBEHHOM IIMTAHUU JPEBECHBIX PACTCHUMN.
AmMMOHU UKL, HUTPUPUKAIISL u JeHUTpHUUKALIUSL.
3aBUCUMOCTD OT YCJIIOBUH CPEIbI.

['a30ycTONYMBOCTh PACTEHUM.

ZKapocTOMKOCTh PAaCTEHHUI U ITyTH €€ TOBBIIICHUS.

ConHeuHas paguanus U pauallOHHbIX PEKUM HaCaXKICHUH.
bronsnekrpuyeckas akTUBHOCTb PAacTEHUM.

MMMyHHUTET pacTeHHI U 4e€M OH 00YCIIOBIICH.

[TeineynaBauBaromas ClloCOOHOCTb Pa3IMYHbIX PACTEHUH.
MopO30CTOMKOCTb paCTEHUM.

3UMOCTONKOCTh PACTECHU.

XO0J10I0OCTOMKOCTh PACTEHUM.

[Tpenmer, 3a1aun 1 MeTOABI (PU3HOIOIUN PACTEHUH.

45.T naBHeiine 3Tarnbl pa3BUTHS (PU3HOJIOTUN PACTEHUIA.

46.

47.

48.

49,
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54.

55.
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60.

61.

62.
63.
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65.
66.

3nauenue Tpynos Y. Jlapsuna, K.A. Tumupssesa u Ipyrux y4eHbIX B
pa3BUTHH (HU3UOJIOTHH PACTECHHIMA.

Pa3npa)xuMoCcTh M peakuys KIETKH Ha IOBpEKJAroUiee ICHCTBHE.
3aKOHBI pa3/ipakUMOCTH.

PactutenbHas KileTKa Kak OCMOTHYECKAsl CUCTEMA.

XUMHUYECKUH COCTaB, CTPYKTYpa M (PYHKIINHU KJIETKU U €€ OpraHesll.
MexaHn3MBl IOCTYIUIEHHS BEIIECTB B KIETKY. CTpOEHHE U 3HaYCHHE
MeMOpaH.

[ToctyruieHne BOIbI B KJIIETKH KOPHs. MeponpusThs, HanpaBieHHbIE
Ha ONTUMHU3ALIMIO 3TOTrO MpolLiecca.

VYipaBieHne TI€HEPATUBHBIM pa3BUTHEM U CTapeHHMEM B C.-X.
IIPAKTHKE.

[Tornomenne WMOHOB M3 MOYBBL. VX  mepenBukeHHEe W
nepepacnpeziesieHre o pacTenuto. Peyrunuzanus.

MexaHn3Mbl MOCTYIUIEHHS 3JIEMEHTOB MUHEPAIbHOTO IHTAaHUS B
pacTeHus.

3acyX0yCTOHYMBOCTh. METOMIbI JIMArHOCTUKH (PU3UOTIOTHUECKOTO
COCTOSIHUS PAaCTEHUH NP AEUCTBUHU 3aCYyX.

3aBUCUMOCTh  J€WCTBUA  (EPMEHTOB  OT  YCIOBUH  Cpeisbl
(remnepatypa, pH cpenpl, KOHIEHTpauusi). AKTHUBAaTOpPbl U
WHTUOUTOPHI.

buocuntes 6enkos. Pons JJTHK u PHK B 3TOM mpouecce.

[Tnasmonus. ennazmonus. Ancopbuus, (onpenenenus). Ilpu kakux
YCIIOBUSIX U KaK IIPOUCXOMST ITH SIBICHHUSL.

TepMoguHamMu4eckne OCHOBEI BOZIOOOMEHA (BOHBIH,
OCMOTHUYECKHH, MATPUUHBIN MOTEHIIHAN, TOTEHIIUAI JaBICHUS).
[Toctymuienne Bosbl B KJIETKH KOpHS. MeponpusiTus, HanpaBieHHbIE
Ha ONTUMU3ALIMIO 3TOrO MpoLEecca.

[lepenBuxkeHne BOABI B CHCTEME IOYBa-pacTeHHe-BO3ayX. CHIlbl,
IEpEIBUTAIONINE BOAY IO PACTEHHUIO.

CaetoBas peakius poTocuHTe3a.

TemHuoBast peakius ¢porocuHTe3a. bBUOXUMUS YCBOCHHUS YTIEKHCIOTO
ra3za C3-pactenuit (muki KansBuna).

dortonepruoansM pacTeHUM.

[TenTo30dochaTHbIif TUKIT.

AnpoOHas ¢a3za IpIXaHHs, XUMU3M. MeCTO OCYIIECTBICHHS B KIIETKE.




buoniornueckas poJib.

67. Ana’poOHas ¢aza nObpIXaHWs, XUMU3M. MECTO OCYIIECTBJICHHUS B
KJIeTKe. bruosiornueckas poJib.

68. [IpeBpamieHue  sHeprud  Opu  AbIXaHUH.  OKUCIUTEIBHOE
dochopmmupoBaHue.

69. JIpyrue mytu okucieHus (TJIMOKCOJATHBIN, MeHTo30(ochaTHbIi) UX
B3aUMOCBsI3b. POJb JbIXaHUs B OHWOCHHTE3e OENKOB, JIMIUIOB,
aMUHOKHCIIOT, HYKJICMHOBBIX KUCJIOT U Jp. BAKHBIX COCIUHEHUMN.

70. dusnosorus crapeHus pacteHuil. Teopus HUKIMYECKOro CTApEeHUs U
OoMoJIOKeHUs pacTeHuil. Ee 3HaueHue.

71. du3nosorus NpopacTaHus CEMsH.

72. IlpupoaHbie peryysiTopbl pocTa.

73. Ucnonb3oBaHue (QUTOTOPMOHOB U (PU3UOJIIOTUYECKH AKTUBHBIX
COEIMHEHUH B IPAKTUYECKOM JESITEIIbHOCTH YEJIOBEKa.

74. depMeHTHI, Y4aCTBYIOLUE B ATUX IPOLECCAX.

75. TpaHcrOpT OpraHUYECKUX BEIIECTB B PACTCHUSX.

76. I'TUKO3UABI U ANKAJIOUIbI, UX XUMUYECKUN COCTaB, COAEPKaHUE B
CEIbCKOXO035MCTBEHHBIX PACTEHUSX.

77. AHTHOMOTHKY U (PUTOHIMIBI PACTECHHA.

78. BnusiHue MeTeo(akTopoB Ha CTEIEHb MIOBPEXKICHUS
PACTUTEIHLHOCTH BPEIHBIMU T'a3aMHu.

79. Y HEKOTOpBIX KOMHATHBIX PACTEHUN HE3aq0Jro Mepesd JI0XKIEeM
MOSIBJISIFOTCS KAILJTM BOJIBI HA KOHYHMKAX JINCThEB. Kak 00BICHUTE 3TO
apinenre? Ilytu perynupoBaHus CBETOBOTO, TEMIIEPAaTypHOIO,
BOJHOI'O U MUHEPAIbHOI'O PEKUMOB.

80. IIpeBpamienne kpaxmaina U caxapo3bl B pacteHuu. DepMeHTbI
IIPEBPALCHMUS.

81. IlpeBpaiieHue yrieBoJJ0B U )KMPOB [TPU NPOPACTAHUU CEMSIH.

PacuerHble 3aqanus u cutyanuonnbie 3agaun (OIIK-2; Baagers)

| ®u3nosiorus u OMOXMMHS PACTUTEIbHON KJIETKH
1. 13 xopHem1o1a KpacHOM CBEKJIBI BBIPE3ajM JIBa KyCOUKa, KOTOPBIE MOCIE TIIATEIbHOTO MPOMBIBAHUS
MIOMECTHJIM B NMPOOHPKHU C BOJOH KOMHATHOH Temmeparypbl. B o1y u3 npoOupok n06aBuiam 5 kameib
xjopodopma. KakoBa Oynmer okpacka Bojabl B mpodupkax uyepe3d 30 muH mociie Hayana omnbita? Kak
OOBSICHUTH MOJTYYEHHBIN pe3ynbTar?
2. OTxaTblil U3 TKaHU pacTEHUs KJIETOYHBIM COK, TOMECTHIIM Ha mpu3My pedpakromerpa. Ilokazarens
npenomiieHus: cocrasun 1,3575. Temneparypa 20°C. KakoBa Benmn4rMHA OCMOTHYECKOTO MOTEHIMANIA
KJIeToyHOro coka? Vcmonb3oBaTh TaONIUIly ONpENENeHHUs KOHUEHTPALMU Caxapo3bl U OCMOTHYECKOIO
MOTEHIIMaJa 10 TOKa3aTelto MPEeJIOMIICHHUS.
3. PactBopsl, nmerone ocmotudeckue mnoteHuuansl -0,1 u -1,2Mlla, BbI3Banu mia3Moiu3 KIETOK
UCCIIEyeMON TKaHHW, a B PAacTBOpPE, OCMOTHMYECKHE NOTeHuuansl Kotopbix -0,6Mlla m -0,8 MlIla
1a3Moin3a He Obut0. UeMy paBeH OCMOTHYECKUH MOTEHIHAN KJIETOYHOTO COKa JaHHON TKaHH?
4. TloueMy 3enieHbI€ JHCTbSI OBOIIHBIX PACTEHUH IOCIE BapKu MPUOOPETAIOT XapaKTepHYI0 Oypyro
okpacky? OOBACHUTD, yIUTHIBasI U3MEHEHHE ITPOHUIIAEMOCTH MEMOpaH.

Il Boaublii pexxuM pacteHmii
1. JlepeBo C IIONMIAABIO TUCTOBOH TOBepXHOCTH 12 M2 mcmapuio 3a 2 yaca 3 kr Bogsl UeMy paBHa

HMHTECHCUBHOCTbH TpaHCHI/IpaI_[I/II/I?



2. CKOJIBKO BOJBI MCIIAPUT PACTEHHE 3a 5 MUH. €CIIM MHTEHCHUBHOCTH TpaHcrmpanuu ero 120 rp H20
M?4, a TUTOLIAAb JTHCTheB 240 cm??
3. YV HeKOTOpbIX KOMHATHBIX DPACTEHUN HE3aJ0JIr0 Mepea JOXKIAEM TMOSBIAIOTCA Kaljid BOJbI Ha
KOHYMKaX JUCTheB. Kak 00BsACHUTH 3TO siBiieHUE?
4. Berka uBbI ObllIa Cpe3aHa C JIepeBa, MOCTaBIeHa B 0aHKY C BOJIOM M 3aKpPbITa CTEKJISTHHBIM KOJIITAKOM.
Byner nu HabmonaThest ryTTanus y 3Toit Betku? OObsicHUTE.
5. YV Kakoro pacTteHuss MHTEHCUBHOCTb TPAHCIHpPAIMH BBHIIIE: y PACTYIIEr0 B TEHU WIH Ha SPKOM
cosmHeuyHOM cBeTe? OTBeT 000CHYHTE.
6. 3a BereTallMOHHBIA MEPHUOJ pacTeHUs] HaKOMWiIM 2,1 Kr CyXxOoi OpraHM4ecKoil Macchl, UCIIAPUB IPU
sToM 525 Kr Bobl. HallTu npoyKTUBHOCTH TpaHCIIUPALUH.
7. [IpoxyKTHBHOCTH TpaHcrupanuu 4 1/1. HaliTu TpaHcnupaninoHHbINH KO3 GUITUEHT.
8. IIpoayKTHBHOCTH TpaHCIUpALMU HEOOXOOUMO OMNPENENIUTh, 3Has, YTO TPaHCHHPALUOHHBIN
kod(durment cocrapun 400 M/,
9. HakonuB 10 Kr cyxoro BemIecTBa, JEPEBO 3a BEreTAl[MOHHBIA MEpUOJ McHapwio 2 T BoAbl. Yemy
paBeH TPAaHCIUPANUOHHBINA KOIPPUITHSHT?

111 ®oTocunres
1. Kak 00BACHUTH pa3HyI0 OKPACKy CIIUPTOBOM BBITSDKKHU U3 3€JICHOTO JIMCTA MIPH pacCMaTPUBAHUU €€ B
MIPOXOJISIIEM U OTPAKEHHOM CBETE?
2. JIBa OIMHAKOBBIX JINCTA BBIICPKUBAIUCH TPU JHS B TEMHOTE, a 3aT€M OBUIM OCBEILEHBI B TEUECHHUE 2
4acoB NEPBBIM JIUCT KPACHBIM, BTOPOI — 5KEJITHIM CBETOM OJMHAKOBOM MHTEHCUBHOCTH. Y KaKOIO JINCTa
Oyznet Oonee BrICOKOE cojiepxkanue kpaxmana? Kak 310 o0bscHUTH?
3. Kak 00BsicHUTB Tipekpamnieane (OTOCHHTE3a Y CPEe3aHHOTO U MIOCTABIICHHOTO B BOY JIUCTA MIPH CaMbIX
OJIarOMPUSITHBIX BHEITHUX YCIOBUSIX?
4. YV KakMX M3 NEepeuHCIICHHBIX PACTeHUH, MIIEHUIIBI I KYKYpY3bl, OJIbIIE MPOAIUTCS (POTOCHHTES
IIPY IOHM>KEHHOM COZEPKaHUM YTIIEKHUCIIOro ra3a’?
5. Uem oTnuyaercs CIEeKTPaIbHBIM COCTaB COJIHEYHOTO CBETA, KOTOPBIN MaJaeT Ha JUCThSl PACTEHUN OT
CHEKTPAJILHOIO COCTaBa CBETA, IPOIIEIIETO Yepes JIUCT?
6. Uro Takoe KBaHTOBBIN pacXoJ M KBAaHTOBBIM BeIX0J (poTocuHTe3a? UYeMmy paBeH TEOpPETHUECKHUN U
MIPaKTUYECKUI KBAHTOBBIN BBIXO1?
7. Tlo ypaBHeHHIO (DOTOCHMHTE3a pacCUMTalTe MUHUMAJIBHBIN KBAHTOBBIM pacxoJl B CHHEW W KpacHOM
YacTAX COJTHEYHOTO CIEeKTpa.
8. B Teuenue roma Bce pacTeHHs CBs3bIBalOT Ha 3emiie B mpouecce ¢orocuntesa 1,75x1011 tonH
yraepona. CKOJIbKO KUCIOPOa OHU BBIIEISIIOT?
9. CkombKO OpPraHWYECKOTO BelIecTBa (B IepecdeTe Ha TIIFOKO3Y) HAKOMUT pacTeHHe KYKypy3bl 3a
cBeToBOM JeHb (18 u), ecnu cpenHss UHTEHCUBHOCTH GoTocuHTe3a cocTtaBigeT 50 mr CO2 Ha 1M /yac,
TIOMAb NHCTheB 2,5 M2, TIOTEPH OpPraHMYECKOTo BEIIecTBA Ha AbiXanue 7%? Jlomyckaetcs, uto 1 T

caxapa obpasyercs npu ycsoenuu 1,5 r COa.



IV [Ibixanue
1. HexoTopble cUMTAIOT, YTO BPEAHO OCTABIATH I[BETHI HA HOYb B KOMHATE, TaK KaK OHHU MOTJIOIIAIOT
KHCIIOpPO/I, HEOOXOTUMBIN JUIs IbIXaHUA YesioBeka. UTOObI OTBETUTH Ha BOIIPOC, HACKOJIBKO 0OOCHOBAHO
ATO MHEHHE, MOJACUNUTANTE, 10 KaKOW BETWYUHBI CHU3HUTCS cojepkanue Oz mpotuB 00baHOTO (21% MO
06beMy) B BO3AyXe KOMHATHI 00beMoM 45 M? B TeueHuwe 10 4acoB 3a CueT JbIXAaHHSA PACTEHMIA,
MMEIOIUX OOIIYI0 Maccy 2 KT ¥ CPEAHIOI0 MHTCHCUBHOCTD Abixanus 12 mi Oz Ha | KT B CyTKH.
2. 3eneHpldi MCcT Ha cBeTy npu Temneparype 25°C uateHcuBHO noroman COz, a Ipu MOBBIIIICHUN
temmnepatypbl 10 40°C navan BeiensaTh COz. Kak 0OBACHHTH OTMEUYEHHOE M3MEHEHHE Ta3000MeHa
aucra?
3. TloueMy WHTEHCHUBHOCTH JbIXaHUs KIyOHEW KapTodens pPe3KO, TOBBINIACTCS IMPU MOHKESHUU
Temnepatypsl oT 3 10 -1°C
4, XuMUYEeCKUN COCTaB KOPHEBBIX BBIJCICHUIN?
5. Heixatenbubiii koddduiment pasen 0,7. Kakue 3amacHble BemecTBa (YIi€BOJbI, OPTaHUYECKUE
KHCIIOTBI, OCJIKH, )KUPBI) HCIIOJIB30BATUCH TIPH JAbIXaHHH?
6. Cxonpko CO2 BbIAETSCT 2 KT ABIIAMINX ceMsH 3a 5 cyrok? MaTencuBHocTh apixanus 0,1 mr CO2 Ha
1 r cyxoit maccsl B yac. Binaxxnocts cemsia 37,5%.
7. Uto takoe nprxarenbHbiit kodddummenT (JIK). Kakoa cBs3p npixarensHoro koddduiuenta (1K) ¢
MIPUPOJION JbIXxaTesbHOro cyocTpara? KakoB sHepreTuueckuii BRIXO B 3aBUCUMOCTH OT BennunHbl JIK.
V Poct u pa3BuTHE pacTeHUil
1. dusunonoruveckue MPUUUHBI OCEHHETO JIMCTOMNAa Y I€PEBbEB YMEPEHHOM 30HBI.
2. Kak 00bSICHUTD, HAXOASTCS JIU MOYKU B COCTOSIHUH TITYOOKOTO MTOKOSI T TIOKOW UX BBIHYXJICHHBIN?
3. MHorna Ha S0I0HAX HAPSAY C IUI0IaMU TIPABMIILHON (OPMBI Pa3BUBAIOTCS HECUMMETPHYHBIC SIOTTOKH.
Kax 00bsicHUTS 3TO siBIeHUE?

4.V nByX pacTeHUU MOJCOTHEUHUKA ObUIM Cpe3aHbl BEPXYIIKH CTeONeH, mocie Yero Ha MoBEPXHOCTh
cpe3a OJHOr0 M3 JTHX PpACTEHUM HAHECIM MacTy, COAEPXKAIlYl HWHIAOJUIYKCYCHYIO KHUCIOTY.
Pacmyctsitess nmu y 3TuX pactenuii masymiHbie modyku? Kakoid BBIBOJ MOXKHO clenaTh Ha OCHOBaHUHU
3TOTO OmbITa?

5. [Touemy o3uMBIE cOpTa 371aKOB HE IBETYT, €CITU MX MOCESITh BECHOI?

6. Kakum 00pa3oM MOKHO TOCTUTHYTH OTAaJIEHUs JIUCThEB Mepen yOopKoi miogoB?

7. Kakumu arpoTeXHUYECKUMH MPUEMaMH MOYKHO BJIUSITh HA POCT U Pa3BUTHE pacTEHUN?

8. CpaBuuth (heHosornueckue (aswl ¥ dTansl opranoreHesa nmo ®. Kymepman. Pactenue Haxoaurcs Ha
IX stane. Kakoii (haze pa3BuTHS 3TO COOTBETCTBYET?

9. Cok kaproderns, BbIIEP)KAHHOTO B TEUEHUE HENENH MPU HU3KUX TeMIepaTypax UMeNn TMOoKa3aTelb
npenomienus 1,3409, a cok Takoro xe kaprodens u3z xpaamwmmma 1,3359. Onpenenure ocMoTHYECKHE
MOTEHIIMATBl COKAa M OOBSICHUTE MNPUYMHY TaKuX HW3MEHeHWH. [l ompeneneHus HCIOIb3yHTe

pedpakToMeTprUUeCKHe TaOIHUIIBI.



10. C 20-neTHero TOmojsl Cpe3aHbl YEPEHKH; OAUH y OCHOBAHUS, IPYTOM W3 CpeJHEW 4acTH KpPOHBI.
Kakoii 13 HuX Jydie yKOpeHUThCS U ObIcTpee nepeiiieT K [IBETEHUI0?
V1| MunepajibHoe NUTAHUE PACTEHU I
1. ITouemy opranuueckue ynoOpeHHus peKOMEHAyeTcs BHOCUTh B OOJIBIINX 03aX U 3aJ10JIr0 J10 IoceBa’?
2. HemocTaToOK Kakoro 3J€MEHTa MPUBOIUT K OCIU3HEHHIO KJIETOK pacTeHuid? C 4eM 3TO CBSI3aHO?
3. UeM 0OBSCHUTH OTPHUILIATENILHOE ACWCTBUE U30bITKA A30THBIX YAOOpEHH Ha yposkal KapTodens?
4. Kak BbIpacTUTh pacTeHue Oe3 MOYBBI, U Kakue YCIOBHS IPH 3TOM HEOOXOIUMO COOJIIOAATH.
ITpuBenuTe nprMepbl OCHOBHBIX PELIENITOB MUTATEIbHBIX CMECEH.
5. KakoBbl 3aKOHOMEpPHOCTH <«II€PBHUYHOTO» TIOTJIOMICHUS MHHEPAJIbHBIX 3JEMEHTOB KOPHEBOM
cuctemoil (B mepBbie 10-30 MHH) W MHOTJIOLIEHUS TOCIERyIOUIero (ajsimerocs yacamu). Yro takoe
«CBOOO/IHOE» MPOCTPAHCTBO U MIOYEMY €0 HAa3bIBAIOT «KAKYIIUMCS»?
6. Kak ycranaBimBaeTcsi HEOOXOIMMOCTh TOrO MM HHOro »3jieMeHTa? B yem cyTh mpaBuia
HezameHuMoctu? Ilouemy 1O. JInbux chopmynupoBai 3aKoH «BO3BpaTa»?
7. B mecuanblx cocyaax cMmech ['enppurenss B mepBom BapuaHTe moJiHasi, BO BTOPOM Takasl e, HO
Bmecto Ca(NOs)2 Baecen CaSOs, B TperbeM KCI 3amenen na KNOs. KakoBel OymyT pe3ysbTaThl
BbIpalllMBaHUs PACTCHUI?
8. Ilouemy morsouieHre MUHEPAIbHBIX 3JIEMEHTOB UMeeT n3buparenbHblii Xxapaktep? Ilokaxure 310
Ha MpUMepax.
9. Cxombko cymnepdocdara (comepkanue ¢ochopa B HeM 7%) HEOOXOAMMO BHECTH HA OIBITHYIO
IeNnsTHKy 5 M2 uTo6BI KomudecTBO hocdopa B pacueTe Ha ra cOCTABIANO 14 Kr?
10. ITouemy yepelIKH JUCTHEB YAcTO COAEP)KAT OOJbIIE HUTPATOB, YeM camMM JUCThbi? U mouemy
3¢ (HEeKTUBHO UCTIOIB3YIOIINE HUTPAThl HYXJal0Tca B MoJnOaeHe?
11. Kakoii MOXXHO cJiesiaTh BBIBOJ 1O PSAY PACTEHMM, HE JNAIOLIUX MOJOXKUTEIbHYI0 PEaKIUIo Ha
mudenmnamul B kpenkoit HoSO4 (mocuHeHne) HecMOTps Ha TO, YTO IOYBa, TJI€ OHH PACTYT, OYCHb
6orara HuTparamu. HazoBute Takue pacreHus. B ueM ux oco6eHHOCTB?
12. B xuiorpamMMe CyXo# Macchl CBEKIIBI coiepkutTest 45 Mr 6opa. CKOIBKO JaHHOTO MHUKPOXJIEMEHTA

BBIHOCHUTCS C Tra, €ciu ypoxaitHocThb cBekJibl 350 1/ra? Binaxxnocts 30%.

VIl IlpucnocobaeHne u ycToi4YMBOCTb pacTeHHit
1. Kak 00BSICHUTB, UTO XBOSI COCHBI, BBIJIEPKUBAIOIAST 3MMOM MOPO3BI J10
-43°C, neToM THOHET MPU UCKYCCTBEHHOM OXJIKICHHH 110 -8°C?
2. Yro Oosee onacHo JUIsl pacTEHH: 3MMHUE MOPO3bl WJIM BECEHHUE 3aMOPO3KH? OOBsICHUTE.
3. [louemy y ceBepHBIX pacTeHU OOUTAIOIINX HA 3200JI0YEHHBIX TTOYBAX UMEIOTCS MHOTHE MPU3HAKU
kcepodutos? [lepeunciure 3TH MPU3HAKH.
4. OCHOBHBIE ITyTH MOCTYIUICHUSI IECTULIUIOB B PACTEHUS.
5. B uem paznuune (pu3noa0ro-0MOXMMHUYECKUX MOJXO00B MIPU OIIEHKE JIeHCTBHS (aKTOPOB BHEIIHEH

CpCabl Ha KAaYCCTBO ypOiKas 0000BBIX U MITIMKOBBIX TpaB?



6. IIpsimoe 1 KOCBEHHOE JIEHCTBHE BHICOKUX TEMIIEpATyp Ha pacTeHHeE.
7. Kakume BemiecTBa B pacTeHUM B HKCTPEMAIBHBIX YCIOBUSAX CIOCOOCTBYIOT BO3HHKHOBEHUIO
3alIUTHO-TIPUCIIOCOOUTENBHBIX PEAKIHH?
8. B uem paznnune puU3N0IOrHYECKOro ACUCTBUS Ha PACTEHUS MOBBIIICHHBIX U MOHMKEHHBIX TEMIIepa
TYP, BBI3BIBAIOILUX MOBPEXKIEHUE U JaXKe TMOEIb pacTeHUI?
9. Uro Takoe mpoliecc 3aKaauBaHus pacTeHui? Bce nm pacTeHust crmocoOHBI K 3akanuBaHuio? Kakue
dbuznonornueckue U3IMEHEHHs, MPOUCXOIIINE B MPOLIECCe 3aKaIMBAHMs, MOBBIIIAIOT YCTOHYUBOCTD
pactenuit k Mmoposy. [louemy?
10. MeTozpl ompeneneHus: 3aCyX0yCTOHYMBOCTH pacTeHuil. Meponpustust 1o 00psOe ¢ BpeAHBIMH
BIIMSTHUSIMU 3aCYXH Ha PAaCTEHUSI.

Komnnexm 3aoanuit ons 3auema:

Bapuanr 1:
3aoanue:
1.KopHeBoe paBneHue ero pasmepsl, ¢usnoioruueckas poib. Cocymias W HarbHerarelbHas

JACATCIIBHOCTD KOpHCBOfI CHUCTCMBEI.

2. q)epMeHTBI JAbIXaHUs. TuIb! OKHCIUTEILHO-BOCCTAHOBUTEILHBIX peaKuHﬁ.
3. Hcnons3oBaHue (1)I/ITOl"OpMOHOB u (1)I/ISI/IOJ'IOFI/I‘I6CKI/I AKTHBHBIX COG,Z[I/IHCHI/Iﬁ B npaKTqucxoﬁ
JACATCIIBHOCTH YCJIOBCKA.

Bapuanr 2:
3aoanue:
1. Cyrounslii X0 (OTOCHMHTE3a APEBECHBIX PACTCHUH.

2. llepenBmxeHue BOJBI B CHCTEME IOYBa-pacTeHue-Bo3AyX. CuHIbl, MepeiBUraolue BOAY IO
pacTeHuro.

3. Kak O0OBSICHUTH, HAXOMATCS JH TOYKH B COCTOSHHUHM TJIYOOKOTO ITOKOSI WJIM TIOKOW UX
BBIHYKJICHHBIN?

Bapuanr 3:
3aoanue:
1. Bonansiii 6ananc pacrenuil. Bonnblil ne¢uuuTt, ero BIMSHUE Ha pacTeHUE. 3aBAJaHUS U €ro

IIOCJIEACTBHA.
2. AHTUOMOTHUKH U (PUTOHIM]IBI PACTCHUIA.
3. ®usmonorus crapeHus pacteHuid. Teopus MUKINUYECKOTO CTApEHUS U OMOJIOXKEHHUS PACTCHHIA.

Ee 3nauenue.

Ilpouedypa ouenueanun 3auema

3aueT NOpPOXOOUT B MNHCbMEHHOM ¢opmMe u B (dopme cobecenoBanus. Mcnonbzyercs
WH/IMBUYAJIbHBIA OINpPOC, KOTOPBI HampaBieH Ha BbISBIEHHE 3HAHUM KOHKPETHOTO CTYJEHTA.
3amanne coctouT w3 3 BompocoB. CTyAEHTY IOCTAaeTCsl BapHaHT 3aJaHHS MyTeM COOCTBEHHOTO
ciyyaifHoro BbIOOpa U mpenocraBigercs 15 MuHyT Ha moArotoBky. Ilo pesynbraram oTBeTa CTyAEHTa
BBICTaBJII€TCS 3a4eT (He3a4yeT) B cooTBeTcTBUU co [llkanoil oneHnBaHus.



Kpumepuu ouyenxu:

«3aYTEHO», €CITH CTY/ICHT OOHApPYXUBACT MMPOYHBIC 3HAHHS B 00J1aCTH (PU3NOJOTHH; OTBETHI HA
BONPOCHl OTJIMYAIOTCS TOJHOTOM PACKPBITUS TEMBI; CTYAEHT BJaJeeT TEPMHUHOIOTHMYECKUM
anmapaToM, yMeeT O0BSICHATH CYIIHOCTh IPOLECCOB U SIBICHUH, IeNIaTh BBIBOJIBI M 0000IEHHS, 1aBaTh
apryMEHTHPOBAHHBIE OTBETHI, IPUBOIUTH IPHUMEPHI.

«He 3a4YTeHO», eclii OOyJaromMiics MOMyCTHI IpyOble OMMOKM IpPHU OTBETE Ha BOIPOCHI;
OOHApYKWJI HE3HAHHWE TEOPETUYECKHX OCHOB (PU3MOJIOTMU pacTeHHi, Hec(hOpMUPOBAHHBIC HABBIKH
aHaJIM3a SBJICHHUH U ITPOIIECCOB, HEYMEHHE J1aBaTh apryMEHTHPOBAHHbBIE OTBETHI, IPUBOIUTH IIPUMEPBI.



IIponoskenue npuiioskenust Ne 1
JIuct nepeyTBep:kaeHust padoyeii NporpaMMbl y4eOHOM U CIHUTLIMHBI
Pabouas nporpamma:
onobpena Ha 20 /  yueOnsrii rog. [Ipotokon N 3acemanus kadeapbl
oT 20 T

Benymuii npenoaasatenb

3aB. kadenpoi

omobpena Ha 20/  yueOnsrif rof. [Iporoxom No 3acemanus Kadeapol
or“ ” 20 T.

Benymuii npenogaBaTens

3aB. kadenpoii

omobpena Ha 20/  yueOnsrif rog. [Iporoxom No 3acemaHus Kadenpsl
or“ 7 20 T

Benymuii npenogaBarens

3aB. kadenpoii

onobpena Ha 20/  yueOusiii rog. [IpoTtokon Ne  3acemanms kadempbl
or“ 7 20 T

Benymuii npenogaBarens

3aB. kadenpoii

onoopena Ha 20/  yueOubIii roj. [IpoTokon Ne  3acemanus kadempb
or“ 7 20 T.

Benymwmii npenoaasatens

3aB. xadeapoi

onobpeHa Ha 20/ yueOHbIit roa. Ilporokon Ne 3acenanus Kadeapsl
or“ 7 20 T

Benymuii npenojgaBarens

3aB. kadenpoit
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