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[Tpu pa3paboTke pabouelt mporpaMMbl y4eOHOM TUCIUIUTMHBI (MOYJIsl) B OCHOBY ITOJIOKEHBI:

1) ®I'OC BO mno wHamparienuto mnoarotoBku 35.03.03 Arpoxumusi M arpomno4yBoBeleHHe
yTBEpKJICHHBII MUHHCTEPCTBOM 00pa3oBaHus U Hayku P ot «26» utonst 2017 1., mpukas Ne 702.

2) VYueOHuwlii 1wian npoduis Arpo3koeJoruss onodbpen VYuensiM coBetom OI'BOY BO T'AY
Cesepaoro 3aypanbs oT «29» oxTs16pst 2020 r. [IpoTokon Ne 3

Pabouas mporpamma ydeOHOUM MUCHMILIMHBI 0J100peHa Ha 3acenanuu kadenaper OOme 6uosorun ot

«09» nos6ps 2020 r. IIpoTokom Ne 3
%’/

3aBenyromnuit kadenpoit A.A. JlsmieB

Pabouyas nmporpamma y4eOHON TUCIIUTIIMHBI 0JI00peHa METOAMYECKIM COBETOM MHCTHUTYTA

ot «18» Hosi6ps 2020 r. [TpoTokon Ne 3

[Ipencenarens MK ATU 0O.B. Kosarnena

Paspadorumk: k. c.-X. H., no1ieHT K.B. Mouceena

HPEKTOP MHCTUTYTA: . : A.B. UrinoBukoB
Hupexrop YT



1. Hepeqeﬂb IJIAHUPYEMBIX peE€3yJIbTaToB oﬁyt{em/m nmo AUCHUIIIMHE, COOTHECCCHHBIX C
IJIAHUPYEMBIMHU pE3yJdbTaTaMHU OCBOCHUSA 06pa30B3TeJ’ILHO]7[ MporpaMmmbl

Koo WNunpukarop
- Pesynbrarsl OCTHKEHIS IlepeyeHp  IUIAHUPYEMBIX  PE3YJIBTATOB
menyu OCBOEHHUS S —— 00y4eHus 0 TUCUUILINHE
3HATh:
- 3aBHCUMOCTh  (PH3HOIOTHUYECKHX
IIPOLECCOB OT BHYTPEHHUX M BHEIIHUX
(dakTopoB Cpelibl; HPUHLIMIIBI
dbopMUpOBaHUS BEJIMYMHBI M  KadecTBa
ypoKasi OCHOBHBIX CEJIbCKOXO03HCTBEHHBIX
KYJIBTYP;
yMeTh:
WJT-100mk1 - OTIPE/IEIIATh 3aBUCHMOCTh
Pemaer (U3HOJIOTHYECKIX MPOILIECCOB oT
KOHKPCTHBIC BHYTPEHHUX W BHEIIHUX ()aKTOPOB CPEIIBI;
3ajiatn HCIIOJIb30BaTh MPHUHLHUIBL  (POPMHUPOBAHUS
Crniocoben Hpg(beCCHOHaHB BEJIMYMHBI U KauecTBa YpOKas OCHOBHBIX
pemrats  TuroBsie | 1O CEJIbCKOXO3SUCTBEHHBIX  KYJIbTYp  JUId
3a/1aun ACATETBHOCTH pellleHrs CTaHAAapTHBIX 33/ad  Ha OCHOBE
npoeccuoHaIBHO (ouetixa Y| pu3Hon0ro-GHOXMMHYECKUX  3aKOHOB U
it nesrenpHOCTH Ha | TOBPIICHAC IpaBu;
OCHOBE 3Hanpii | TOKasaTeIcn N0JIb30BaTbCSl  OPraHOJIENTHYECKUMH U
KHU3HEIEATENbH

OMOXUMHUYECKUMHU MOKa3aTeIsIMH B
nporiecce  MPOTHO3MPOBAaHUS  KayecTBa

OCHOBHBIX 3aKOHOB
MaT€MaTH4YCCKUX U

OIIK-1 OCTH pacTeHHi)

€CTECTBEHHBIX W TPEACTABIACT | yioxas; ompedensiTh IKH3HECIOCOOHOCTH

HayK c | POSYIAPTATBL  HX | yocrurenbHbIX  TKaHed,  MCXomd U3

MIPUMEHEHHEM PpeIICHIA Ha | BO3MOKHOCTH OCYIIECTBICHHS B HHX X0Ja

uHpopmarmonno- | OCHOBC (bu310710r0-0MOXMMHYECKUX MPOIIECCOB

KOMMYHHKAI[UOHH (usuonoro- BJIA/1eTh:

BIX TEXHOJIOT U OroxuMIecKiX | COBPEMEHHBIMH METOJIaMU HUCCIICIOBAHMUS
3aKOHOB “1u nonyuenms wHbOopMammm o  Xoje
Tpasui dbopMupoBaHus KauecTBa ypoiKasi;

npuéMaMHM TIOMCKAa HOBBIX CBEJACHHUU B
obmacti  QU3HOJIOTHM M OHOXUMHH
pacTeHHi, CBSI3aHHBIX C  IOJIyYCHHEM
ypOKasi CEeNbCKOXO3SHUCTBEHHBIX KYIBTYP
BBICOKOI'O KauecTBa, COBPEMEHHBIMH
METOJIaMU  UCCIIEZIOBAHUA U TOJYYCHHUS
uHbopMallUd O XoA€ (UZHOIOTHIECKUX
MPOIIECCOB B PACTUTEIILHOM OpraHU3Me;
HaBBIKAMH 00paboTku u aHanm3a
MOJIY4AEMBIX DKCTIEPUMEHTAIBHBIX JTAHHBIX

2. MecTO IMCHUILINHBI B CTPYKTYpPe 00pa3oBaTe/IbHOM MPOrpaMMBbl
JlaHHas TUCIUIUIMHA OTHOCUTCS K boky 1 00s3aTenbHOM yacT 00pa3oBaTeIbHOM MPOrpaMMBbl.
Jlnist U3ydeHus: AUCHUIUIMHBI HEOOX0IUMBI 3HAaHUS B 00J1aCTH: XUMUH, OOTAaHUKH, SKOJIOTHH.
@Ou3NONOrHsl PacTeHUN SBISETCA MNPEALISCTBYIOMEH AMCHUIIMHON Ui JUCLUIUIMH: oO0lee
MOYBOBE/IEHNE, OMOXUMUS PACTEHUH, arpOMETEOPOIIOTHsl, PACTEHUEBOICTBO, ar POXUMHUSI.

JucuuminHa u3ydaercst Ha 2 Kypce B 3 ceMecTpe 1Mo 09HOi dopme o0yueHUs.



3. O0beM JUCHUILIMHBI M BUbI y4eOHOH padoThI

OO0mas TpyI0eMKOCTh IUCIUTUIHHEI cocTaBiseT 144 yaca 4 3a4eTHbIC SIUHUIIBL.

Bun yae6HO# paboThI dopma 00yueHus
OYHas

AyauTOpHBbIE 3aHATHSA (BCEro) 64
B mom uucne: -
JleKIMOHHOTO THUTIA 32
CeMHHApCKOTO THUTIA 32
CamocrosiTesibHas padoTa (Bcero) 62
B mom uucne:

31
[TpopaboTka Matepuaia JIEKIuH,
MOJITOTOBKA K 3aHATHUSIM
CaMOoCTOATEIbHOE U3YUEHUE TEM 8
Pedepar 20
WNuuBuayaibHBIC 33 aHAS 3
Bun npomexyrodHoil arrecranum: DK3aMEH
9K3aMEH 18
O01mas Tpya10eMKOCTb: 144
4acoB 4
3a4ETHBIX €TUHUI]

4. Conep:kanue QM CHUNINHbBI
4.1. Conepxxanue pa3iejioB THCHUNIMHBI

No HaunmenoBanme
n/m | pazzgena

Conepxanue paszaena

JUACIUTUTHHBI

1 2 3

1. Ousnonorus  u | CTpykTypHas W (QyHKIHOHAJIbHAsA OpraHU3alMs PacTUTEIbHOU
OMOXUMHUS KJIETKH. XHWMHYECKHI COCTaB PaCTUTEIBHOUN KIIeTKH. DEepMEeHTHI, UX
pacTUTEIBHOU OuoJloruuecKkasi pojib. AMHMHOKHCIIOTBHI, OCJIKH, XUPBI, YIJICBOIbI,
KJIETKHU BUTAMUHBI.

2. Bonnsiii  pexum | Conepkanue, coCTOssHME U (GYHKIUU BOABI B  PACTUTEIHHOM
pacTeHui opraHusme. TepmoanHamMudecKue OCHOBBI BOJOOOMEHA.

[TocTymienue BOJbl U €ro 3aBUCUMOCTh OT ycinoBui. TpaHcnupanus,
e€ BUbl, peryiupoBanue, nyru cHkenus WUT. [lepensuxenne Boabl.
Bonnbrii 6ananc. Bonuelil neuuT u ero BIMsHUE HA PACTEHHUS.

3. | ®orocunTes

Oo6mee mpencraBieHne o QorocuHTese. [lmaHerapHoe 3HaYeHHE
¢dorocunresa. Jluct kak opran ¢orocunresa. I[IurMeHTHBIE CUCTEMBI
¢orocunreza. CperoBble peakiuu (oTocuHTe3a. MeTaboausm
yrnepoga npu ¢otocunreze. OcobenHoctu Qotocuntesa y Cs u
CAM-pacrenuii. BinsHHe BHYTPEHHHX W BHEIIHMX YCIOBHH Ha
nporecc ¢orocunresza. Ilyrn peryaupoBanus. DoTocuHTE3 Kak
OCHOBA  IMPOJYKTHUBHOCTH  CEJIbCKOXO3SIMCTBEHHBIX  PACTEHMM.
CBeTOKyIJIbTYypa C.-X. paCTEHUM.

4. | Jlpixanue
pacTeHui

JIpIXaHue — OKHUCIIUTEIbHO-BOCCTAHOBUTEIBHBIN Ipouecc. GepMeHTEI
IbIXaHus. XUMU3M JbixaHus. [nukonu3. AspoOHast ¢da3a JbpIXxaHusl.
Jlpyrue nytu apixaHus. DHEpreTHKa JbIXaHusl.




5. | Poct u passurue | Ilonstue o pocre, pa3BUTHH, OHTOreHe3e pacTeHuid. Kiierounble
pacTeHui oCcHOBBI pocra. duroropmonsl. Poct nenoro pacrenus. Pocrtoseie
sBJIEHUA. BiMsHME BHYTpPEHHUX YCIOBUI Ha pPOCT. 3aBUCHUMOCThb
pocTa OT 3KoJIoTHYecKuX (GakTopoB. JBmkeHue pacteHuid. Pazpurue.
[lepuomuzanmss  oHrorenesa.  Sposuzaums.  Doronepuoausm.
®u3nosiorus CcTapeHus. YIpaBJIEHUE TIE€HEPAaTUBHBIM pa3BUTUEM U
crapeHueM. ®Puznosorus (GOpMUPOBAaHUS IUIOJOB, CEMSH U JIPYTHX
IPOJOYKTUBHBIX 4acTel pacTteHuil. PU3MO0JIOTHS TOKOS U CIOCOOBI
IPEBPALICHHUS €T0.

6. | Cunres, KoHcTuTynmonssle u 3anacHsle BellecTBa B pacrenuu. [Ipespamienue
MpEeBpAILllEHUE M | Kpaxmajla U caxapo3bl B pacTeHUH. DepMeHThl NpEeBpallCHHUS.
NepeIBUKEHNE Opranuyeckue KUCIOTHI. [JIMKO3UIBI U amKalouIbl, UX XUMHUECKUN
OpraHUYECKUX COCTaB, COJAEpkKaHHE B  CEJIbCKOXO3AWCTBEHHBIX  PaCTEHUSX.
BEILIECTB B | AHTUOMOTUKU U (UTOHLM]IBI pacTeHU. DaBoHbl U (HIaBOHOMBI, X
pacTeHnn XMMHUEcKas Mpupoja W Qusnonoruyeckas poib. [lepememienue u

TPAHCIIOPT OPraHUYECKUX BEIIECTB B PACTEHUHU.

7. | MunepanpHoe @uU3HOJIOrnyYecKas posib Makpo- M MHMKPOIJIEMEHTOB. JlMarHoctuka
MUTaHUE nepuIUTa MUTATENbHBIX 3JeMEHTOB. [lornomieHne MuHEpaIbHBIX
pacTeHuit BEILECTB, IEpEeMEIleHne HuX IO pacTeHuio. BeinenurensHas U

CUHTETHYECKas GyHKIIMM KOpHEBOH cuctembl. PU3HOTIOrHUEcKHe
OCHOBBI IPUMEHEHUS YI0OpEeHUH.

8. | [Ipucnocobnenne | 3aMTHO-TPUCTIOCOOUTENILCKUE PEAKIIMH PACTEHUH Ha JCHCTBUE
U YCTOWYUBOCTH | MMOBPEKAAFOIINX (bakTOpOB. X0110,10-MOPO30-3UMOCTONKOCTh
pacTeHui pacTeHui. Junarnoctuka YCTOMYUBOCTH. Kapo- u

3aCyXOYCTOMYUBOCTb. ConeycToM4nBOCTh pacTeHuH.
["a30ycTONYHBOCT®.
4.2. Paznenbl JUCHUNIMH ¥ BUABI 3aHATHIA
ouHas opMa 00ydCHUS
Ne HaumenoBanue paznena | Jleknuon | Cemunap | CPC OK3a | Beero
/0 | JUCLUIUIMHEI HOTO CKOTO MEH
THOA qac.
TUIA
1 2 3 4 5 6 7
1. dusznosorus OHOXUMHUS 4 4 10 18
PacCTUTEIbHON KIIETKU
2. BonHb1i pesxuM pacTeHui 4 4 8 16
3. | ®ortocunres 4 4 8 16
4. JlpIxaHue pacTeHUH 4 4 8 16
S. Poct u pazButue pacrenuit 4 4 8 16
6. | CuHres, IIPEBPALLICHUE " 4 4 6 14
NIEpEIBUKEHNE OpraHNUYECKHUX
BEIIECTB B PACTEHUU
7. | MuHepasibHOE TUTaHHUE PACTEHUIN 4 4 6 14
8. | [IpucnocobneHne U ycToiMuMBOCTh 4 4 8 16
pacTeHui




DK3aMeH

18

OO0111€€ KOJIMYECTBO YaCOB 32 32 62

18 144

4.3. 3aHATHS CEMHUHAPCKOIO THIIA

No
/o

Ne pazpena
JUACIUATIINHBI

Templ

TpynoemkocTb
(dac)

Oo4YyHasda

2

3

4

Ousnonorus W OUOXUMHUSA  PACTUTEIHHOU
KJIETKH

1. Bsenenme

2. H3MeHeHHne MPOHUIAEMOCTH IIUTOIIA3MbI
TIPU TIOBPEKICHUN

3. TInazmomnus, ero GOpMBbI U IETIa3MOITH3
KomnokBuym «®dusnonorus u  OHOXUMUS
PaCTUTENBHON KIIETKW»

BonHslit pexxuM pacteHui

1. OmnpeneneHre KOHUECHTPALMU KIETOYHOTO
COKa M MOTEHIMAJLHOTO OCMOTHYECKOIO
JaBJeHUs pehpaKTOMETPUICCKUM METOOM
2. Omnpenenenne UHTEHCUBHOCTH
TPaHCIUpAIIMU Y CPE3aHHBIX JIMCTHEB TMPHU
MIOMOIIIM TOP3UOHHBIX BECOB 10 MIBaHOBY
KomokBuym «BoHBIN pexUM pacTeHUN»

dotocunres

1. PasneneHye IUIMEHTOB JIUCTa METOIOM
OyMaxHOH XpomaTtorpadun
2. OnTuyecKue CBOCTBA IIMTMEHTOB

KOJ'IJ'IOKBI/IYM « DOoTOCHUHTE3 »

JlpIxaHue pacTeHuun

1. OmnpeneneHue HWHTEHCUBHOCTH JIBIXAHUS
CEeMsIH pacTEeHUH

2. OnpeneneHre akTUBHOCTH KaTana3bl B
Pa3JIMYHBIX YACTAX PACTEHUN

KomnokBuym «JlpixaHue pacteHHi»

Poct u pazButHe pacteHui

1. W3ydenue nuHEWHOTro pocTa mnodera u
KOpHS

2. HabmiogeHue 3a NMepHOAMYHOCTBHIO pPOCTa
MEXA0Y3JIUHA MOPOJ (TPOTIU3MBI)

3. H3yueHue BIUSAHUSA WHJIOJUHOYKCYCHOM
KHCJIOTHI HAa YKOPEHEHHE YEPEHKOB (acoiu

4. TlpepriBaHue Tepuoja TMOKOsl y KiIyOHeHl




KapToQes Mpy MOMOIIYA THOMOYECBHHEI

Komnokxsuym « Poct u pazButue pacteHuin»

6. 6 CuHTe3, TpeBpalleHHEe W MEPEIBUKCHHE 4
OpraHMYECKUX BEILECTB B PaCTEHUU

1. OOnapyxeHHe TyOMIbHBIX BEUIECTB (BUT.
C)

2. OmpezneneHue axkTHUBHOCTH amuia3 B
IPOPACTAIOIINUX CEMEHAX

KomnoxkBuym  «CuHTe3, npeBpalleHue U
NEPEIBUKEHUE OPraHUMYECKUX BELIECTB B
pacTeHUn»

1. 7 MuHepanbHOE MUTAHUE PACTEHUN 4

1. Omnpenenenne o0beMa KOPHEBOU CUCTEMBI
metoqom Cabununa u Kosnocosa

2. O6HapyXeHue HUTPATOB B JIUCTHSIX U
KOPHAX PACTEHUI

Konnoxsuym «MuHepampHOE MTUTaHWE
pacTeHuin»

8. 8. 1. 3amacHele BemecTBa CEMAH U UX 4
MpeBpaILEHUS ITPH TPOPACTAHUH

2. Onpenenenue 3aCyX0YCTOMYHUBOCTH
pacTeHui
Komnnoksuym «IIpucnocobnenmne u
YCTOWYUBOCTH PACTEHUI»

Bcero 32

4.4, IlpumMepHasi TeMATHKA KYPCOBBIX POEKTOB (pPadoT) - ne npedycmomperno OIIOIT

5. OpraHu3anusi caMOCTOAITEJILHOI PadoThI 00y4aIOIMXCHA MO TUCHUIIIHHE
5.1 Tunbl caMoOCTOATEIbHON PadoThI U €€ KOHTPOJIb

Tun camocToATeNbHOM PabOTHI dopma 00yueHHs Texymiuii KOHTPOJIb
OYHas
[TpopaboTka Marepuaia 31 TECTUPOBAHUE
JICKIIHH, MOJITOTOBKA K
3aHATHUSIM
CaMocToATenbHOE  H3YYEHHE 8 TECTUpPOBaHUE, coOeceI0BaHNe
TEM
Pedepar 20 3aluTa
WNuauBuayanbHble 3a0aHus 3 co0eceJoBaHUE
Bcero yacos Ha CP: 62

5.2. YueOHo-MeToANYeCKHEe MaTepUaJIbl VI CAMOCTOSATEIbLHOH padoThI:

1. Mouceesa K.B. Meroauueckue yka3aHUsl sl CaAMOCTOSITENIBHOH pPabOTBI CTYAEHTOB I10
muctumnae «®Pusnonorust pactenuit» / K.B. MowuceeBa. — Tiomens: ['AY CepepHoro
3aypanss, 2018. —41 c.



5.3.TeMLI, BbIHOCUMbIE€ HAa CAMOCTOATEC/ILHOEC U3YUCHHE:

Paszoen 1 ®uznonorus u OMOXUMHS PACTUTENFHON KIETKU
1. CsoiicTBa BOJBI U €€ 3HAYEHHE B KU3HU pacTeHU. OCMOTHUYECKUE SIBJICHUS B KIIETKE; POJb
BaKyOJIM U KJIIETOYHOM CTECHKHU.
Pa3nen 2 Boaublil pexum pacTeHU
1. JiBurarenu BOJHOTO TOKA B PACTEHUHU.
2. buonornyeckoe 3HaueHWE TpaHCIHpanuu. JIMCT Kak OpraH TpaHCHHpAIMHA. 3aBHCHUMOCTH
TpaHCIUPAIMKU OT BHEIIHUX YcJI0oBUM. [IpuMeHeHne aHTUTpaHCIUPAHTOB.
Paznen 3 dortocunres
1. 3aBucumocTh QOTOCHHTE3a OT BHEIIHHWX M BHYTPEHHUX YCJIOBHH. J[HEBHas IMHaAMUKa U
CE30HHbIE U3MEHEHUs (POTOCUHTE3A.
Paznen 4 Jlpixanue
1. Posnp npixanuwsi B JKM3HU pacTeHui. Mcmonb3oBaHWe SHEPTHH, BBICBOOOXKIAIOIICHCS B
MpoLiecce IbIXaHusl, Ha (PU3NOJOTUYECKUE MPOLIECCH] B PACTUTEILHOM OPTraHU3ME.
2. 3aBUCHMOCTb WHTEHCHUBHOCTH JIBIXaHHUS OT BHYTPEHHHX M BHEUTHHX (PaKTOPOB. JlpIXaTeabHBIH
KO3(h(UILMEHT U €ro 3aBUCUMOCTh OT BHYTPEHHUX U BHEIIHUX YCIIOBUH.
Pasgen 5 Poct m pazButHe pacteHni
1. OHToreHe3 ¥ OCHOBHbIE JTanbl pa3BUTUS pacTeHud. Bo3pacTHas W3MEHUMBOCTH
MOP(OJIOrHYECKUX U PU3UOJIOTHIECKIX TPU3HAKOB.
Paznen 6 Cunres, npeBpallieHUE U NEPEABUKEHNE OPTAHNYECKUX BEIIECTB B pACTCHUU
1. TlpeBpaieHue BemecTB Npu MpopacTaHuu ceMsiH. BropuuHslii MeTaboau3M.
Paznen 7 MuHepanbHO€ MUTaHUE PACTCHUI
1. Xumudeckuid 3JIEMEHTHBIM COCTaB pacTeHWl. Makpo- M MHUKPODJIEMEHTHI, UX YCBOSEMBIC
(hOpMBI U POJIb B )KM3HHU PACTEHH.
Pazgen 8 IpucnocoGnenre u yCTOMUUBOCTh pacTEHUI
1. Tlonsatus (HU3MOIOTHYECKOTO CTpecca, YCTOWYMBOCTH, amanTaruu. IIpucmocoOneHue
OHTOTr€HE3a PACTEHUI K YCIIOBHUSAM CPEZlbl KaK pe3ysbTaT UX SBOJIIOLHOHHOTO Pa3BUTHSL.

5.4. Tembl peepaToB:
Pa3znes Ne2 «BogHblil pexxum pacTeHuiD)
Annenonatus. BzaumMocBs3b pacTeHu.
Booobmen pacreHuid.
[TepeasurxeHre BOJIbI IO PACTCHHIO.
[TornomnieHne MUHEPaAIBHBIX BEIICCTB PACTCHUSIMHU.
[IpuMeHeHre aHTUTPAHCIIUPAHTOB B IIPAKTHUKE CEIILCKOTO XO3SMCTBA.
3Ha4yeHue BOJIbl B )KU3HU PACTCHUIA.
CocrosiHHE BOJIbI B TKAHSAX PACTCHHM.
TpaHCHIOPT OpraHUYECKUX BEIICCTB B PACTCHUSX.
MeTtopaonoruueckue mpoosieMpl (PU3UOJIOTHH PACTEHUH.

© oo NG WNE

Pazgea Ne 3 «@DorocuHTEe3»

1. BiusiHue CeKTpanbHOIO COCTaBa CBETA HA PA3BUTHE PACTEHUM.

2. BousiHMe cieKTpaJIbHOTO cocTaBa cBeTa Ha (hopMupoBaHHe (POTOCUHTETUYECKOTO ammapara.
3. BiusiHuE CBETOBOTO pekKMMa Ha aHATOMUUYECKYIO CTPYKTYPY JIMCTA.

4. BiusHue cBeTa Ha pOCT PacTEHUM.

5. BinsHue kadecTBa M MHTEHCHBHOCTM CBETa Ha COJACp)KAaHME NHITMEHTOB M ONTHYECKHE
CBOMCTBA JIUCTA.

6. BriusiHne MHTEHCUBHOCTH CBETA HA YNCJIO U pa3Mep XJIOPOIIACTOB.

7. 3eJIeHBIN JTUCT U COJIHEYHAs paJdaLusl.

8. CBETOBOI peKUM MOCEBOB.

9. CBs13b (pU3HOIOTUU PACTEHUH C PYTUMH €CTECTBEHHBIMU HayKaMH.



10
11.
12.
13.
14.
15.
17.
18.
19.

. COBpeMeHHbIC MCTOAbI U3YUYCHUSA MHTCHCUBHOCTH (1)OTOCI/IHT€3a paCTeHI/II\/'L

ConneuHas paguanus U paaualliOHHBIA PEKUM HACAKICHUI.

CyrouHble pUTMBI Y PaCTEHUI.

Cyrounslii X0 (POTOCHHTE3a Y paCTCHUH.

@DOTOCUHTETUYECKU aKTUBHAS pagualisl U METOIbl €€ U3MEPEHUSI.

@DOTOCUHTE3 U €r0 3HAYEHUE B )KU3HU PACTECHUM.

@opMHUpPOBAaHKE JUCTA B CBA3U C aaNTAlIMEN PACTEHUH K YCIOBHIM OCBEILICHHOCTH.
XuMu3M mporecca PoTocuHTe3a (COBPEMEHHBIE MPEICTaBICHU).

SIBnenue hoTomeprOIM3MA U €ro MPAKTHIECKOE 3HAYCHHUE.

6. DoH OLIEHOYHBIX CpPpEaACTB 1Jisl MIPOBEACHUSA l'lpOMe)KyTO'lHOﬁ arreCcranmmu oﬁyqaloumxca mo

AUCHHILINHE
6.1 IlepeueHp KOMIETEHIHII ¥ OLEHOYHbIE CPEIACTBA MHIAMKATOPA [IO0CTUKEHUS
KOMIIEeTEeHIM i

Nupuxarop HaumenoBanue

Kowmre IlepedyeHb TNIAHUPYEMBIX  PE3YJIbTATOB

TEHIINHU AOCTIDCHHA 00y4YeHUS IO TUCIHUTUINHE OTCHORHOTO

KOMIIETEHITUH CpelCcTBa
OIIK-1 | MI-100mk-1 3HATh: Tect
Pemraer koHkpeTHBIE | - 3aBUCUMOCTh  (PM3MOJIOTHYECKUX | DK3aMEHAIIMOH
3a/1auu MPOIIECCOB OT BHYTPEHHHX W BHEIIHHWX | HBIM OuieT
npodeccrnoHanbHO M bakxTopoB Cpenpl; TIPUHLINIIBI
NEeSTENTHHOCTH dbopMuUpOBaHHS BETWYMHBI W KavecTBa
(ouenka U | ypoxas OCHOBHBIX
MTOBBIIICHUE CEbCKOXO35MCTBEHHBIX KYJIBTYD;
roKaszarenei yMeTh:
KU3HEACATEIIBHOCTH - ONpEEIATh 3aBUCUMOCTh
pacTeHuit) 1 | GU3NOTOTHIECKUX MIPOIIECCOB oT
MPEACTABISAET BHYTPEHHHUX M BHEIIHUX (aKTOPOB CpPEIbl;
pe3ynbTaThl UX | cnonb30BaTh MPUHLHUIB (HOPMUPOBAHUS
peuieHuss Ha OCHOBE | BEJIMYMHBI M KAayecTBa ypoKash OCHOBHBIX
¢buznomoro- CEIbCKOXO35MCTBEHHBIX  KYIBTYp  JUIS
OMOXMMHYECKUX peuleHusl CTaHJapTHBIX 3aa4  HAa OCHOBE
3aKOHOB U IIPABUJI $u3M010ro-0MOXMMHUYECKUX 3aKOHOB U
paBu;
M0JIb30BATHCSI  OPraHONENTHYECKUMU U
OMOXHUMHYECKUMHU MOKa3aTeJsIMU B




nporecce  MPOTHO3MPOBAHUS — KauecTBa
ypoKasi; ONpeAessTh >KM3HECHOCOOHOCTh
pacTUTENBHBIX  TKaHEW, HCXOIsd U3
BO3MOKHOCTH OCYILIECTBICHHS B HUX XOJa
($U3n0I0r0-OMOXUMHUYECKUX MTPOIIECCOB
BJIaJI€Th:

- COBPEMEHHBIMH METOIaMH UCCIICIOBAHUS
U TONydeHUs HUHGPOpPMAIMK O XOJe
dbopmupoBaHus Ka4yecTBa ypoxKasi;
npuéMaMi TIOMCKAa HOBBIX CBEJCHUU B
obnmactm  GuU3MONOTHH W OMOXHMHHU
pacTeHuii, CBS3aHHBIX C TIOJyYCHHUEM
ypOXKasi CeIbCKOXO3SHCTBEHHBIX KYIBTYP
BBICOKOTO ~ KAauecTBa,  COBPEMEHHBIMHU
METOJJAMH HCCIICIOBAHUS W TIOJTYYEHUS
uHpopMaruu o0 Xoae (UIHOJOTUUYECKUX
IPOIIECCOB B PACTHTEIBHOM OpraHU3ME;
HaBbIKaMU  00paboOTKM M aHaIW3a
MOJTy4aeMbIX AKCTIEPUMEHTAIBHBIX
JTAHHBIX.

6.2 llIkaJjnl oleHNBAHUSA

IIaTu0anabpHas HIKAJa OLlCHUBAHUSA DK3aMeHAa

OneHka Onucanue
5 JleMOHCTpHUpYET TMOJHOE MOHMMaHHE (DU3UOJIOTHUECKOTO COCTOSIHUS PACTUTEIHHOTO
opranusma. Bce TpeGoBaHuUsI, TpeAbIBISEMBIC K 33]JaHUIO BBITTOJTHEHBI.
JleMOHCTpHUpYET  3HAUWUTEILHOE  IOHMMaHHWE  (PU3HOJOTUYECKOTO  COCTOSHHS
4 pacTuTenpbHOTO oOpraHusma. Bce TpeOoBaHMs, TpeabsABIsSEMbIE K  3aJaHHIO
BBIIIOJTHEHEIL.
JlemoHcTpHpyeT YaCTUYHOE HOHUMAaHHE (hM3HOJIOTHYECKOTO COCTOSIHUS
3 pacTUTENBHOTO OpraHu3Ma. boJbIIMHCTBO TPeOOBaHMA, MPEABIBISIEMbIC K 3a/IaHUIO
BBIIIOJTHEHEI.
JleMoHCcTpHpyeT HeOOJIBIIIOE IMOHUMAaHHE (hU3HOTOTUYECKOTO COCTOSHUS
2 pPacTUTENBHOTO OpraHu3Ma. MHorue TpeOOBaHUS, MPEIbABISEMble K 3aJaHHI0 HE
BBIIIOJTHEHEI.
Il kaJia oneHMBaHUs TECTHPOBAHMSA HA IK3aMeHe
%o BBINOJHEHUS 3aTaHUA BaJj1 mo 5-0aabHOM cucTeMe
85 —-100 5
71 -84 4
50-70 3
meree 50 2




6.3. TunoBblie KOHTPOJIbHBIC 3aIaHUA WM UHBIE MaTE€pUaJIbl:

VYka3aHbl B IPUJIOKEHUH 1.

7. IlepeyeHb OCHOBHOW M [ONOJHUTEIbLHOW Y4eOHOIl JuUTepaTypbl, HeOOXOAUMON IS
OCBOCHMS IHCIUIITHHBI
a) OCHOBHasl TUTepaTypa
1. Ky3ueunoB B.B. ®usuonoruss pacrenuii B 2 1. Tom 1: y4eOHHMK g aKaJeMHUYECKOTO

OakanaBpuata / B. B. Kysueros, I'. A. JImutpueBa. — 4-¢ wu3a., nepepab. u jgomn. — Mocksa:
WznatenscrBo [Opaiit, 2019. — 437 c. (bakanaBp. Akamemuueckmii kypc). — ISBN 978-5-534-
01711-3. — Tekcr: anekrponnslit / ObC HOpaiit [caiit]. — URL: https://urait.ru/bcode/431927 (I'pud
YMO BO)
0) TOTIOJIHUTENbHAS JTUTEPATYPA:

1. Jlazapeuu C.B. boranuka u ¢u3znosorust pacreHuil [ DIeKTpoHHBINA pecypc]: yueOHoe mocobue

/ JlazapeBuu C.B. — DnextpoH. TekctoBbie maHHbie. — M.: PUIIO, 2013. — 420 c. — Pexum

noctyna: http://elibrary.ru/item.asp?id=21557913. — HOb «eLIBRARY», o nmaposto

2. Mensenes C.C. ®uznonorusi pacTeHuid [DIeKTpOHHBIN pecypc]: yaeObHoe nmocodue / Mensenes
C.C. — Dnexrpon. TekctoBble nanubie. — CI16: BXB-IletepOypr, 2013. — 512 ¢. — Pexxum gocrtymna:
http://elibrary.ru/item.asp?id=21556049. — HOb «eLIBRARY», no maposiro

3. Anapees B.II. Jlekuun mo ¢u3nonaoruu pacteHu# [DIEeKTpOHHBIA pecypc]: ydeObHoe mocooue/
Anppee B.II. — OnektpoH. TtekcroBblie naHHble. — CII6.: Poccuiickuii rocymnapcTBeHHBIH
nenarorndeckuii  yauBepcuter um. AWM. Tepmena, 2012. — 299 c¢. — Pexum pgocryna:
http://www.iprbookshop.ru/20552. — 35C «IPRbooksy, mo maposiro
4, daneeBa E.®. buoxumus pacrenuii / E.®. ®aneesa. — Tromens: TAYK TOHB. — 2014. — 308 c.
5. ®uzmnonorusi 1 OMOXUMUS paCTEHUN: ydeOHOe mocoOue [DIeKTpOHHBIM pecypc]: / coCTaBUTEIH
C. A. Tyxsun [u gp.]. — Ilepcmanosckuii: Jlonckoit T'AY, 2019. — 172 c¢. — URL:
https://e.lanbook.com/book/133430. — TekcT: 3IeKTPOHHBIHA.
6. XKypnan «®u3noa0rus pacTeHUN.

8. IlepeueHb pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAUMOHHOM ceTH ""MHTepHeT"

1.www.rsl.ru —poccuiickas rocyrapcTBeHHast OHOIHOTEKA

2. WWw.nlr.ru — poccuiickas HalMOHaIbHast OHOIHOTEKA

3.WWW.hns.ru — HalMoHaIbHAs 3JCKTPOHHAs OMOIHOTEKA
4.http://www.rusplant.ru/ sxypran «®u3u0I0THS pacTESHHI»

5. http://www.agrobiology.ru sxypaan «Cenbckoxo3siiicTBeHHas! OUOJIOTHSI.
Cepust: buosorus pacTeHuin»

WWW.Ippras.ru - HHCTUTYT (U3NOJIOTUH PACTCHHIH

URL: - http://www.bibliotekar.ru - Boxublii pexxum pacteHuit

URL: - http://beaplanet.ru. ®otocuHTe3 pacTeHmit

Hay4Has JIeKTpoHHas Oubnuoreka e-library; IPRbooks.

© o~

9. MeToauyeckue yKkazaHus AJsl 00y4aIOLIUXCS MO0 OCBOEHUIO TUCIHUILIUHBI
1. Mouceea K.B. Metoauueckne yka3aHus Ijsl CAMOCTOSITEIBHON pabOTHI CTYACHTOB IO JAUCIUTLUIHHE
«Dusnonorus pactenuit» / K.B. Mouceesa. — Tromenns: 'AY CeBeproro 3aypanbs, 2018. —41 c.

10. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIA - He UCNONbL3YemCs


https://urait.ru/bcode/431927
http://www.rusplant.ru/
http://www.agrobiology.ru/
http://www.ippras.ru/
http://beaplanet.ru/

11. MaTepuajbHO-TeXHUYECKOe odecrieyeHHne AU CIUIIITHHBI
Jnst oGecriedeHrs TEKIMOHHBIX 3aHATUIA UMEETCS Ay IUTOPHUS C MYJIbTUMEIUIHHBIM 000PYI0OBaHHEM.
Jyis mpoBeieHust 1a00paTOPHBIX 3aHATUN UMeeTcs yaeOHas taboparopus mo OU3NOIOTUU pacTEHUH ay/.
7-427 ¢ npubopamu 1 000pyJOBAHUEM:

[TpuGopsl: OGaHM BOASHBIC, OWHOKYIAPHI, BECHI: TOP3UOHHBIC, O3JEKTPUYECKUE, 3JICKTPOHHBIE,
nabopatopust OII-2, BCTpsxuBaTeNnb, MHKpPOCKONBI, OHHOKYJSIPBI, NPUOOP «MHKPOMHUXAdIHC,
ncuxpomerp AocmaHa, peppakTOMeTp, CYIIWIbHBIA mKad, TepMocTaT, (OTOKOJIOPUMETD,
AIIEKTPUYECKHE IIUTKHU, MIKA( BBITSKHOM.
ObopynoBanue:

- MHBEHTapb: OpUTBBI, IUHEHKH, HOXKH, MMHLETHI, PACIIbUINTENH, Ta3bl, OAaHKU U JIp.;

- MaTepuaibl: )KUBbIe KOMHATHbIE U TOJIEBbIE PACTEHUS, PACTEHUS B BOJHBIX, IIECUAHBIX, MOYBEHHBIX
KYJIbTypax, CEeMeHa, repbapuii u 1ip.;

- XUMUHYecKas Mocy/a;

- XUMHUYECKHE PEaKTUBBI;

- TaOIUIBI, CTCHIEL;

- BuJeokacceTsl «OKu3Hb pacTeHmiD»

- clafg-IeKIuu

12. Oco0eHHOCTH OCBOEHHS IMCIHHUIJIMHBI [JIsi WHBAJHIOB W JHUIl € OrPAaHUYEHHBIMH
BO3MOSKHOCTSIMU 310POBbSI

OOydenne oOydarOUIUXCS C OTPAaHMYEHHBIMU BO3MOKHOCTSIMH 3/J0pOBbS IPHU HEOOXOIUMOCTH
OCYILIECTBJISIETCSI HA OCHOBE aJalTUPOBAHHOM paboueil MporpaMMbl C HMCIOJIB30BAHMEM CIIELHATIbHBIX
METO/I0B OOy4YeHHs M JUIAKTHYECKUX MaTepuajoB, COCTABJIEHHBIX C Y4Y€TOM OCOOEHHOCTEH
MCUX0(U3UUECKOTO PAa3BUTHUS, HHAWBUIYATbHBIX BO3MOXKHOCTEH W COCTOSHUSL 3J0POBBSl TaKHX
oOy4Jaroruxcst (o0y4aromerocs).

B menax ocBoeHus yueOHOW mporpamMmbl AUCHUIUIMHBI MHBAIMIAMH W JIMIAMH C OTPaHUYEHHBIMU
BO3MOXHOCTSIMU 3/I0POBBSI 00ECIIeUnBaETCS:

* Ul WHBAJUIOB U JIUIl C OFPAaHUYCHHBIMU BO3MOXKHOCTSMHU 3JI0POBBS MO 3pEHUI0: pa3MeIleHre B
JNOCTYIHBIX i1 OOydaroluxcs, SBISIOUUXCS CIENbIMH WU CIA0OBUISAIIMMH, MeECTaX M B
aJanTUpoBaHHON (opme crnpaBoYHON HHMOPMALKMK O pACIHUCAHUU YYEOHBIX 3aHATUN; MPUCYTCTBHE
aCCHCTEHTa, OKa3bIBAIOILIEro 00yyaroleMycs HeOOX0IMMYIO ~ TIOMOIIb; BBITYCK  alIbTEPHATUBHBIX
dbopMaToB  METOAMYECKUX MaTepuaioB (KpYIHBINA MIpUGT Wi aynuodailiibl), HCIOIb30BaHHE BEPCUU
caita st cnabopuasmux ObC IPR BOOKS u cnenumansHoro moowmibHoro npuioxkenus: IPR BOOKS
WV-Reader (mporpaMmmbl HEBU3YalbHOTO JOCTyNa K MHGOpMAIUU, TpeIHa3HAYCHHON ISl MOOMIBHBIX
yCTPOMCTB, paboTarouux Ha omnepanuoHHoi cucteme Android u i0S, koTopast He TpedyeT crenuaabHO
00y4eHHOTO acCUCTeHTa, T.K. Jroau ¢ OB3 mo 3peHuo paboTaT CO CBOUM YCTPOMCTBOM MPHUBBIYHBIM
CHOoCcOOOM, HCIMONB3ysd CHEIUAIbHBIE MITATHBIE MPOrpaMMBl IS HE3pAYMX Jrojaed, ¢ kotopsiMu [PR
BOOKS WV-Reader numeeT nojHyt0 COBMECTUMOCTH);

* Ui UHBAJIHUJIOB M JIMIl C OTPAHMYEHHBIMU BO3MOXKHOCTSIMU 3JI0POBbS MO CIyXY: HaJJEKAIIUMU
3BYKOBBIMU CPEICTBAMU BOCTIPOU3BEACHNUE HHPOPMAIUH;

* JUIS WHBAJUAOB U JIMIl C OTPAaHUYCHHBIMU BO3MOXXHOCTSMHU 3[0POBBS, UMEIOIIUX HAPYIICHHUS
OTIOPHO-ABUTaTENILHOTO ammapara: BO3MOXKHOCTh OECIHpEMsITCTBEHHOTO JOCTylma OOydJarolmuxcs B
yueOHbIEe MOMEIICHU, TyaleTHbIe KOMHAThl U Jpyrue MomelieHus kadeapsl, a Takke NpeOblBaHUE B
yKa3aHHBIX  TOMEUICHUSIX.

OO0pa3zoBaHue OOy4alOUIUXCSd C OTPAaHUYCHHBIMH BO3MOXKHOCTSMH 3/I0POBbS MOXET OBITh
OpPraHM30BaHO KaK COBMECTHO C JPYTUMHU OOYYaIOIIMMHUCSA, TaK M B OTICIBHBIX TpyHnax WIHA B
OTJIEBHBIX OPraHU3AIIUSX.
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KOHTPOJIBHBIE 3AJJAHUSA U UHBIE MATEPUAJIbI OLNEHKMU 3Hanuii, yMeHui,
HABBIKOB M (MJH) ONBITA [esITeIbHOCTH, XapaKTepudywlue 3Tanbl (GopmupoBaHus
KOMIIETEHIMI B Ipoluecce 0CBOCHUS TUCHHIINHBI

«Du3uonozusa pacmeHuin)

BOl'lpOCLI AJisl KOJIVIOKBUYMOB, co0ecenoBaHus

Paznea 1. «®u3nosorus 1 OMOXMMHS PACTUTEIbHON KJIETKH

agrwNpE

~No

10.

DneMEeHTapHBIA U MOJIEKYJISIPHBIN COCTAB JKUBBIX KIETOK.

benku — 0CHOBHBIE HOCUTENH KU3HEHHBIX SIBJICHUM.

benku — pepmentsl. X cocTaB, cTrpoeHne, QyHKINU.

O mexanusme neictBus pepMeHToB. CenupuIHOCTh PEPMEHTOB.

3aBUCUMOCTh JEUCTBUA (PEPMEHTOB OT YCIOBUH cpefbl. AKTUBATOPbl U MHTHOUTOPHI
(hepMeHTOB.

Knaccudukanus pepmentos. U3ohepmeHTs

Perynsinus akTHBHOCTH (pepMEHTOB.

[locTymnuienue BenecTB B paCTUTEIbHYIO KIETKY:

a) [IpencraBnenue 06 n30MpaTeTbHON TPOHUIIAEMOCTH;

B) CTpoeHue, poJib KJIETOYHOM CTEHKU B MOCTYIJIEHUH BEIIECTB;

¢) Cocras, cTpoenue, GyHKIIUM MEMOpaH, TPOHUKHOBEHHE BEIIECTB Yepe3 MEMOpaHy;

d) [TaccuBHBIN ¥ aKTHBHBIH TPAHCIIOPT BEIECTB;

e) Merabonu3aius NOCTYMUBIINX B KJIETKY BEIIECTB.

[IpakTndyeckoe 3Ha4YeHHWE H3YYEHHs] MPOHMIIAEMOCTH LUTOIUIa3Mbl (YCTOMYMBOCTB K
HEeOJIaronpusATHBIM YCIOBHAM, CHHTE3 U IPUMEHEHUE XMMHUUYECKHUX BEILECTB B IPAKTHKE).
OCHOBHBIE TPUHLUIBI PA3APAKUMOCTH KUBOU KIETKUA. 3aKOHBI

pa3Apa)KuMOCTH.

Pa3znen 2 «BoaHblil peskuM pacTeHuii»

1.

ok w

TepMOI[I/IHaMI/I‘ICCKI/Ie OCHOBBEI BOI[OO6M€Ha paCTeHHﬁI

a) [TonsiTe 06 aKTUBHOCTH BOJIbI U BOJHOM MOTEHIUAIIE;

b) XapakTepucTUKa COCTABJIAIOIIMX BOJHOTO TOTEHIMAla : OCMOTHYECKHIA
MOTEHIIMAJ, MATPUYHBII MOTEHIUAN, TOTEHIINAI IaBIICHUS;

C) PactutenbHas KieTka Kak OCMOTHYECKas CHCTEMa; IIOCTYIUIEHHE BOJBI B
BaKYyOJIM3UPOBAHHYIO U HEBAKYOJIM3UPOBAHHYIO KIIETKY;

d) [lepenBurkeHue BOMbI B CUCTEME TIOYBE-PACTEHUE-BO3AYX.

[TocTyruienue BoAbl B KOPEHb PACTEHUM:

a) Kopens kak oprat noriomieHus BOJIbl;

b) KopneBoe naBieHue u ero BO3MOKHbIE MEXaHU3MBI;

C) 3aBUCHUMOCTh TOTJIOTUTENBHON JEATEILHOCTH KOPHEW OT BHEUIHUX YCIOBUUN
(TemmepaTtypa, adparus, BIKHOCTh MMOYBBI) U IMTyTH

OTNTUMHU3AIIHH.

Tpancnupanusi, ee 3Ha4eHHE, IOKA3aTENN; XapaKTEPU3YIOLINE TPAHCIIUPALIMIO.
IlepenBurkeHue BOMbI 10 PaCTEHUIO; CUJIBL, IEPEIBUTAIONIYIO BOLY.

®U3M0JIOrMYecKe OCHOBBI MOBBIMIEHUS 3((GEKTUBHOCTH HCHOJIB30BAHUSA  BOJIBI
pacTeHUsIMU:

a) [lonsitue 00  SBamOTpPaHCHUpALMM, CYMMapHOM  BOJIONIOTPEOJICHUU U
KoapuLreHTe BOAONOTPEOICHHS, 3aBUCUMOCTh UX OT BHELTHUX U

BHYTPEHHHUX YCIOBUH.

b) 3aBUCHUMOCTB YpOXasi paCTEHUH OT BIa)KHOCTH MOYBBI;

C) ®dusnoNorHYecKre OCHOBBI OPOILIEHHS TIOCEBOB C\X KYJIBTYpP, aHTUTPAHCITUPAHTHL.



Pa3zgen 3 «®@orocuHTE3»
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11.
12.
13.
14.

Oomas cxema GpoToCHHTEe3a. 3HAUCHHE €r0 B )KU3HU PACTCHUH.

Kocmuueckasi poib 3€JIeHBIX PaCTEHUH U UX POJIb B KPYTOBOPOTE BEIIECTB B IPUPOJIC.
XJoporuiacTta, uX CyMOMKPOCKOIINYECKOE CTPOCHHIE, XHMMUYECKUI COCTaB.

Crtpoenue MoJieKy XJIopoduiiia 1 KApOTUHOUIOB.

dusnuecKkue 1 XMMUYECKHAE CBOMCTBA XJI0POhHILIA.

Ponps nmurmenToB B npornecce GoTOCHHTESA.

CaeroBble peakiyu (POTOCHHTE3A.

[IpeBpamenue sHepruu B npouecce potocunresza. otodochopunrpoBanue.
[IpeBpamenue yriekuciaoTsl B mpouecce porocunresa (mukn Kamseuna). OcobeHHOCTH
ycBoenus CO, y Cs u CAM - pacteHuid.

BnusiHue BHeIIHUX ycioBH Ha mpolecc GOoToCHHTE3a (TeMIepaTypa, CBET, COJIep:KaHne
BOJibI, KOHIIeHTpanus CO2 U T.11.)

KII/I 3eneHoro Jmcra v MyTH €ro yBeJIN4eHUsI.

3aBHCHMOCTBH MEXKY YPOXKaeM U (OTOCHHTE30M.

[TyTn MOBBIIIEHNSI HHTEHCUBHOCTH (POTOCHHTE3A.

[TyTu moBbIIEHHUS YPOKas C\X KYJIBTYP.

Paspnen 4 «/Ipixanue pacTreHuiny

1.
2.
3.

= O

12.

13.
14.

0.
1.

OO6mrast xapakTepuCcTHKa IbIXaHus. Ero 3HaueHne B )KU3HU pPaCTCHUH.

DepMeHTHI IbIXaHUs, UX CTpOeHUe, (YHKITUH.

AnarpobOHast (asza HbIXaHUS — TIIMKOJIN3. XHMMUYECKHE MPOIECChl MpU TIMKOIMU3E, €ro
3Ha4YCHHUE.

JIpIxanue pacTeHU# PU OTCYTCTBUH KHUCIOPOa. B3anMocCBs3b OpOKEeHHsI IBIXaHHMS.
AnpoOHast ¢a3a JpIxaHus.

uxn Kpebca. OcHOBHBIE ATanbl MPEBPAIICHHUS TUPOBUHOTPATHON KUCIIOTHI.
['muokcanaTHbIA UK, €ro 3HaYEHHUE.

Llenb nepeHoca 3J1eKTPOHOB, OCHOBHBIE KOMIIOHEHTHI 1IEIH .

[Tento3zodocharHplii UKL

B3anMoCBsI3b OCHOBHBIX ITYTE€W JIBIXaHUS.

[IpeBpanieHue sHEPrum Mpy JAbIXAHHUU:

a) Crpoenue u 3HaueHue ATO;

b) MuTOXOHAPUH KaK OpraHesuIbl a3pOOHOTO JIBIXaHUS;

C) OxucnurensHoe GochopunupoBaHue;

d) XeMH0-0CMOTHYECKasi TUIIOTE3a COMPSHKEHUS OKUCIIeHUs U (ocPOpHIINPOBAHNUS;
e) DHueprerudeckas 3pPeKTUBHOCTD JTbIXaHUSI.

B3aumocBs3s apIxaHus ¢ oOMeHaMu Apyrux BCLIECTB: aMHUHOKHUCIIOT, 66J'IKOB, JKHUPOB,
HYKJIICMHOBBIX KHUCJIOT U APYTIUX BCHICCTB.

HMHTEHCUBHOCTD JIBIXaHUS U AbIXaTEIbHBIN KOC—)(l)(l)I/II_[I/ICHT, MCTOAbI OTIPCACIICHU.
3aBUCHMOCTD AbIXaHHUA OT BHYTPCHHHUX U BHCIIHUX yCHOBHﬁ.

Paspnen S «PocTt M pasBuTHE pACTEHUI»

1.

N

o kW

OOmiee mpencTaBiIeHHEe O pocTe W pa3BUTUU. KieTouyHble OCHOBBI pocTa. MeTojibl
U3y4YEeHUs POCTa.

OOmue u crenuduyueckre 3aKOHOMEPHOCTH pPOCTa PACTEHUM, HCIOJb30BaHHE HX B
pPacTeHUEBOJICTBE U OMOTEXHOJIOTUH.

3aBUCHUMOCTB pOCTa OT BHYTPEHHUX M BHELIITHUX (PAKTOPOB.

DUTOTOPMOHBI UX POJIb B )KU3HU PACTCHUM.

[IpuMeHeHre CHHTETHYECKUX PETYISITOPOB POCTA B PACTEHUEBOJICTBE U OMOTEXHOJIOTUH.
JIBI>KEHUE OPTaHOB PACTCHUN M UX MPUCIIOCOOUTENBHOE 3HAUCHHE.
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OnToreHes. Hepno;[maul/m, OCHOBHBIC 3TaIlbl OHTOI'CHE34a.

8. Ortanbl opranoreHesa. bronornyeckuit KOHTPOIb 32 GOPMUPOBAHUEM 3€PHOBBIX KYIBTYP
251eMeHTOB npoaykTuBHOCTH (110 @.M. Kynepman).

9. @DoTONEPHUOAN3M U €ro IPUCIIOCOOIEHHOE 3HaUCHUE.

10.  SpoBu3anus y O3UMBIX U JIBYJETHHX U €€ MPUCIIOCOOUTENBHOE 3HAYCHHUE.

11.  BospactHble u3MEHEHHs] MOPQOJIOTHYECKUX H (UIUOJOTHUECKUX TPHUIHAKOB, HX
peryJIipoBaHuE B NPAKTUKE. PU3HOJIOTUS CTAPECHUS PACTEHUM.

12. VYmpamieHue reHepaTUBHBIM Pa3BUTHEM U CTAPEHUEM PACTCHUH.

Paznen 6 «CI/IHTe3, NpeBpaliCcHUuE U NNEPEABUKCHUE OPraHNICCKUX BE€IICCTB B PACTCHUHN»

1. 3naueHue a30Ta B KU3HHU PACTECHUM.
2. Tlurtanue pacTeHHii a30TOM:

a) Hcrounuk a3oTa ajisi pacTeHUM;
b) BoccraHoBiieHHEe HUTPAaTOB B KOPHSX M JIMCTBAX pacTEHHid; Mpobiema
HUTPATHOTO 3arps3HEHUSI IPOIYKTOB MTUTAHUS H KOPMOB.
C) OCO0OEHHOCTH a30THOTO MUTAHKS Y O0OOBBIX.
3. BxiroueHne aMMHUaKa B COCTaB ITUTAHHUST aMHUHOKHCIIOTHI U aMHUJIOB.
4. BropuuHOE MpeBpalicHue aMUHOKHCIIOT:
a) Peaxius nepeaMUHHPOBAHHS;
b) Jle3aMUHUPOBAaHNE aMUHOKHCIIOT U €T0 3HAaYCHHE B 0OMEHE;
C) JlekapOOKCHITNPOBAHUE AMUHOKHUCIIOT.

5. 3HadeHHMe aMUOB B JKU3HHU pacTCHWH. BiusHUe BHENIHMX YCIIOBHH Ha IMpEBpaIICHHS
AMUHOKHCIIOT B PaCTEHUSX.

6. buocuHTe3 6eTKOB U 3HAUCHHE HYKJICHHOBBIX KUCIIOT B OMOCHHTE3E:

a) I'emeTnyeckmii KOJI M €ro CBOMCTBA;

b) Perunkanus, TpaHCKPUIIIHS U TPAHCIISAIHS.

OcHOBHBIE ATaIbl CUHTE3a OelKa.

Pacrniag GenkoB B pacTeHUSIX.

[IpeBpaieHue a30TUCTHIX BEIIECTB IIPU CO3PEBAHUU U MPOPACTAHUU CEMSIH.

10. O6mas cxema mpeBpaleHusi a30TUCTHIX BEUIECTB B PACTEHHUSIX.

© o~

Pa3znen 7 «MuHepajibHOE IUTAHUE PACTEHUID)
1. Heob6xoaumble paCTeHHIO MAKpO- U MUKPO- SJI€MEHTHI.
2. dusmonoruyeckas posib HEOOXOIUMBIX MaKpodsieMeHTOB. [Ipu3Haku ux
HEJ0CTaTOYHOCTH.
3. dusuonoruyeckas poJib HEOOXOIUMBIX MUKPO3JIeMeHTOB. [Ipu3Haku ux
HEJO0CTaTOYHOCTH.
4. Tloctymnenue wuOHOB B pacrteHue. OCOOCHHOCTH KOPHEBOM CHCTEMBI Kak OpraH
norjouieHusi. HekopHeBoe MorjaoneHue HOHOB.
5. Tpancnopt noHOB 1o pacrenuto. [lepepacnpeneneHue u peyTHIU3aIHSL
BEILIECTB B PACTEHUH.
6. MuHepalbHbIE BellecTBa B (PUTOIIEHO3aX U UX KPYTOBOPOT B DKOCHUCTEME.
7. ®duznonoruyeckre OCHOBBI MPUMEHEHUs yI00peHHIA.
8. OcoOeHHOCTH MUTAHUS PACTEHUN B OECTIOUBEHHON KYIBTYpE.

Pa3nen 8 «IIpucnocodseHue 1 yCTOHYMBOCTD PacTeHUIN»

1. [IpucnocobneHnne OHTOreHe3a pPACTEHMH K YCIOBUSM CpeObl KaK pe3ylbTaT HX
SBOJIIOLIMOHHOTO Pa3BUTHSL.
2. I'myOokuii M BBIHYXKAEHHBIH TMOKOW pacTteHuil. ®Puznosorudyeckue 0COOEHHOCTH

paCTeHHﬁ, HaxoaAmMxcsa B COCTOSAHHUHU IIOKOS. CnocoObl NpepbiBaHuA W IMPOMJICHUA
IIOKO.



3. OU3MOJIOTUYECKHE OCHOBBI YCTOWYMBOCTH pacTeHHi. Bo3MoXHOCTH mpucnocoOneHus
pacTeHuil K HeOJIAarONPUSATHBIM YCIOBHSM Cpe/bl (3aKalMBaHUE PAaCTEHUIN)

4. X0J10/I0yCTOHYMBOCTD PACTECHHIA U CIIOCOOBI €€ TIOBBIIICHHS.

Mopo30yCTOWYHBOCTh pacTeHUH. Y CIIOBHS U (ha3bl 3aKaTMBAHMUS.

3UMOCTOMKOCTh KaK YCTOHYHMBOCTH KO BCEMY KOMILIEKCY HEOJIAronmpUsATHBIX (HaKTOpPOB

MEepE3UMOBKU. MeToAbl OIpeneieHHs] KU3HECIIOCOOHOCTU O3MMBIX W MHOTIOJIETHUX

KYyJbTYp B 3UMHUN U BECEHHH IIEPUOJ.

3acyXx0yCTOWYMBOCTb PACTEHUI U €€ JUarHOCTHKA.

[Toneranue pactenuii u ero npuyuHbl. CocoObl NPEAYIPEKICHUS OJIETaHUs.

CoeyCTOMYUBOCTh KYJIBTYPHBIX pacTeHUui. PDU3HOIOTHYECKHIE 0COOCHHOCTH Traio(UTOB.

10. Y CTOMYNBOCTD pacTEHUI MPOTHUB BPEAHBIX Fa3000pa3HBIX BBIJIEICHUN TPOMBIIIJIEHHOCTH
U TPaHCIOPTA; BEIIECTB, MPUMEHSIEMBIX A OOphObI ¢ OOJIE3HSIMM, BPEIUTENSIMU U
COpPHSIKaMH.

11.  VYcroiumMBOCTh pacTeHUM K HHPEKIMOHHBIM 3200JI€BaHUIM.

o o
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IIpoueaypa oneHnBaHus codece0BaAHU, KOJUIOKBUYMA

Ucnonws3yercsi ¢GpOHTANBHBIA OMPOC, KOTOPBIM MpeanoiaraeT padoTy MpernoaBaTens
OJTHOBPEMEHHO CO BCEW ayIauTOpHEH, W TMPOBOJUTHCS B BHAE Oecenpl mo Bompocam. [lpu
0TOOpE BOMPOCOB M TIOCTAHOBKE TEPE]T 00YIAONUMH YIUTHIBACTCSI CIICTYIOIICE:

— 3a/1aeTcs He 00JIee MATH, OTHOCSIIIUXCST BOMTPOCOB, TPOBEPSIEMOM TEMBI;

— (hopMyIUPOBKA BOIMIPOCA OJHO3HAYHAS M TIOHSATHASI OTBEUAOIIIEMY;
B xoHIie omnpoca npenojiaBatenb AaeT 3aKIIOUUTEIbHbIE KOMMEHTAPUH 10 KaueCTBY OTBETOB
BCEX 00YJarONUXCs.
OTBeThl MAOTCA WM 10 NPUHLMUIYY Kpyra, TJ€ KaXIbld CIEAYIOIIMA OTBEYaeT Ha
MOCTABJICHHBIH M€JaroroM BOTIPOC, WM IO YKEIaHUI0 00yJaromuxcs;
— cienyer co0o1aTh TUHAMHUKY OTBETOB: HE 3aTSATUBATh MMay3bl MEKy OTBETaMHU CTYJIEHTOB,
eciu TpebyeTrcst 3a7aThb HABOISIIMI BOIPOC, TO CJIEAyeT MOMPOCUTh OTBETUTHh Ha 3aJaHHBIN
BOIIPOC APYroro 00y4yaromerocs: Wiv NOMPOCUTh AOMOJIHUTH OTBEYAIOIIETO;

— (hopma paboTHI CO OOYUAIOIUMHKCS B CHCTEME BOIPOCOB MOYKET OBITh Pa3HOM.
Hanpumep, ucnosb3yro onpoc «Tpoiikoit». Ha 3amaHHbIi npenogaBaTeaeM BOIPOC OTBEYAIOT
TpH 00YJarOIIMXCSl OJTHOBPEMEHHO: OTBET IEPBOTO JIOMOJIHSIET BTOPO, TPETUNH KOMMEHTHPYET,
OCTaJIbHBIM IIPEJIOCTABIISETCS IPABO OLICHUBAHUS OTBETA BCEX TPOUX.
B xone ompoca npoBepsTcs 3Tanbl GopMHUPOBAHHUS KOMIIETCHIIMU: 3HAHUE O0YYarolUMCs

TEOPETUYECKOr0 MaTepualna, yMeHHe MPUMEHUTh U BIAJCHUE METOJaMU U HaBBIKAMH OLEHKU
(bU3HOJOTMYECKOTr0 COCTOSHUS U aJalTallMOHHOTO MOTEHIIMAIa PACTCHHIA.

Kpurepun oueHku:
- OlleHKAa «OTJIMYHO» BBICTABIISETCS OOYYaIOIIEMYCs, €CIM OH JIEMOHCTPUPYET MOJHOE
MOHUMaHHe (PU3HOJOTHYECKOTO COCTOSHUS pacTeHuid. JlaHbl McuepnbIBaONIME U MPaBUIIbHbBIE
OTBETHI HA BCE BOMPOCHI.
- OlleHKa «XOPOLI0» BBICTABISETCS OOy4aromemycsi, €cid OH JIEeMOHCTPHpYeT
3HAYUTENbHOE MOHUMaHUE (PU3HOTIOTHIECKOTO COCTOSHUS pacTeHHid. J[aHbI MpaBUIIbHBIE, HO HE
MIOJIHBIE OTBETHI HA BCE BOPOCHI.
- OlleHKa  «YJIOBJIETBOPUTEJIbHO»  BBICTABIsieTCs  oOywaromiemycs, €cid  OH
JEMOHCTPHUPYET YaCTUYHOE MOHUMaHUE (PU3NOJIOTHIECKOTO COCTOSIHUS pacTeHrnil. Ha Gombinyto
4acTh BOIIPOCOB JJaHbI IPABUIIBHBIE OTBETHI.
- OlleHKa «HEYJI0BJETBOPUTEJIbHO»  BBICTABISIETCS  OOydYaromeMmycsi, €clid  OH
JEMOHCTPUPYET HEOOJbIIOE TMOHUMAaHUE (U3UOJIOTHUECKOTO COCTOSIHUS pacTeHuid. Ha
OOJIBIIYIO YaCTh BOMIPOCOB HE JaHBI PABHILHBIE OTBETHI.



TeMLI, BbIHOCUMbIE€ HAa CAMOCTOATEC/ILHOEC U3YUCHUE:

Paszoen 1 ®uznonorus u OMOXUMHS PACTUTENFHON KIETKU
2. CpoiicTBa BOJBI U €€ 3HAYCHUE B JKM3HU pacTeHHil. OCMOTHYECKUE SBJICHHUS B KIETKE;
POJIb BaKyOJIU U KJIETOYHOM CTEHKH.
Pa3nen 2 Boaublil pexuM pacTeHUM
3. IBurarenu BOJHOTO TOKa B PACTCHUHU.
4. buonoruueckoe 3Ha4eHHE TpaHcHUpauuu. JIMCT Kak opraH TpaHCIUpalUU. 3aBUCUMOCTh
TpaHCIUpPALMHU OT BHEIIHUX YClIOBUM. [[pyuMeHeHne aHTUTpaHCIMPAHTOB.
Paznen 3 dortocunres
2. 3aBHCHMOCTbH (DOTOCHHTE3a OT BHEIIHUX M BHYTPEHHHX YCIOBUi. /[HEeBHAs AMHAMUKA
U Ce30HHbIE U3MEHEHUs (OTOCUHTE3A.
Paznen 4 Jlpixanue
3. Ponb mpixaHus B JKH3HM pacTeHWid. lcmosib30BaHWE SHEPrUU, BBICBOOOXKITAIONICHCS B
IIpoLiecce bIXaHusl, Ha (PU3NOJOTUYECKUE MPOLIECCH] B PACTUTEILHOM OpPraHU3ME.
4. 3aBHCUMOCTh MHTEHCUBHOCTH [bIXaHMSI OT BHYTPEHHHUX M BHEIIHUX (DaKTOPOB.
JlpixaTenbHblid K03()GUIIMEHT U ero 3aBUCUMOCTh OT BHYTPEHHHUX U BHEIIHUX YCIIOBUH.
Pasgen 5 Poct m pazButHe pacteHnit
2. OHTOTeHEe3 W OCHOBHBIC OJTallbl pa3BUTHS pacTeHWH. Bo3pacTHas W3MEHYHBOCTH
MOP(OJIOrHYECKUX U PU3UOJIOTUUECKIX TPU3HAKOB.
Paznen 6 Cuntes, nmpeBpallieHUe U MEPEIBHKEHNE OPTraHNYECKUX BEIIECTB B PACTCHUU
2. TlpeBpaimienue BemecTB MpH NPOPACTAHUU ceMsTH. BTOpHYHBII MeTaboIm3M.
Paznen 7 MuHepanbHO€ MUTaHUE PACTEHUI
2. XWMHYECKHH DJIEMEHTHBIM COCTaB pacTeHH. Makpo- U MUKPOIJIEMEHTHI, UX YCBOSIEMbIC
(hOpMBI U POJIH B )KM3HHU PACTCHH.
Paznen 8 IlpucnocoGnenre u yCTOMUUBOCTh pacTEHUI
2. Tlousatus GpuU3MOIOTHYECKOTO CTpecca, yCTOMYMBOCTH, anantanun. [IpucnocobiaeHue
OHTOT€HE3a PAaCTEHHH K YCIOBHUSAM CpeAbl Kak pPe3yJbTaT KX HBOJIOLUOHHOTO
pa3BUTHSL.

IIpouenypa oueHuBanus codeceq0BaHMS

Hcnonb3yercst (GpoHTaIBHBIA OMpPOC, KOTOPBIA MpearnosiaraeT paboTy mpernojaBaTelis B BUIE
6ecenpl o BorpocaM. [Ipu oT6ope BOIPOCOB U MOCTAHOBKE MeEpe]l 00ydaromMMU yYUTHIBAECTCS
cleayolee:

— 3a4acTCiA HE boiee IIATH, OTHOCAIIUXCA BOIIPOCOB, HpOBepHeMOﬁ TCMBI,
— (l)opMmepOBKa BOIIPpOCa OAHO3HAYHAA U NOHATHAA OTBCUHAIOLICMY;,
B xonie ompoca mnpenoaaBareyib AACT 3aKIHOYUTCIIBHBIC KOMMCHTAPHU II0 KAYCCTBY OTBCTOB
BCEX o6yqa}0mnxc;1.
OtBeThI JAAar0TCA WK 110 IPUHIUITY Kpyra, r/1e KaXKIbIN CJ'IGI[YI-OH_II/Iﬁ OTBEYAECT HA MOCTABJICHHBIN
neaarorom BOIpocC, UM 10 KEJIaHUT0 06yqa10mnxc>1;
— CJeayer CO6J'IIO,Z[aTB AUHAMHUKY OTBCTOB: HC 3aTATHUBATb II1ay3bl MCKIAY OTBCTAMU
O6y‘{aIOH_II/IMI/IC$I, €CJIn Tpe6yeTc;I 3aJ1aTh HaBOIAIIWIMI BOIIPOC, TO CICAYCT MMOIIPOCUTb OTBCTUTH
Ha 3aJlaHHbBIN BOIIPOC ApYroro 06y11a101uer0c51 HJIN TIOITPOCHUTD AOIIOJHUTL OTBCUAIOIICTO,

B xone OompocCa MpOBEPATCA STAIIbL q)OpMI/IpOBaHI/IH KOMIICTCHIIUU. 3HAHHC 06y11a10111eroc;1
TCOPCTUYICCKOTO MaTcprajia, YMCHUC IMPUMCHUTL U BJIAACHUC METOJAMHU U HABBIKAMH OLCHKH
(I)I/I3I/IOJ'IOI“I/I‘-ICCKOFO COCTOAHHA U aJallITAIIMOHHOT'O IIOTCHIIMAIa paCTeHHﬁ.

Kpurepun onenkn:
«3a4TeHO», ecly o0ydaroliics oOHapyKHBaeT MPOYHbIE 3HAHUS B O0JIACTH U3y4aeMOoi
JMCUUIUIMHBL, OTBETHl HA BOMPOCHI OTIMYAIOTCS MOJIHOTOM PACKPBITUS TEMBbI; OOydarouiuiics



BJIQJICET TEPMUHOJIOTUYECKUM alIapaToM, YMEeT OOBSICHATH CYIIHOCTh IMPOLIECCOB U SIBJICHHH,
JIeNIaTh BBIBOJIbI U 000011EHNS, 1aBaTh apryMEHTUPOBAHHbBIE OTBETHI, IPUBOIUTH IPUMEPBI.

«He 324TeHO0», eCIH 00YyJaoUINIiCs JOMyCTHII TpyOble OIIMOKH ITPH OTBETE HA BOIPOCHI;
OoOHapyXWJI HE3HAHHE TEOPETHUYECKUX OCHOB HM3y4aeMOW IUCUHUIUIMHBI, Hec(hopMUpOBaHHBIE
HaBbIKM AaHaJIW3a SIBJICHUH M IIPOLECCOB, HEYMEHHE JaBaThb AapryMEHTHPOBAaHHBIE OTBETHI,
IIPUBOJIUTH IPUMEPBI.

Tembl pedepartoB:
Pa3nen Ne2 «BoaHblii pe:kuM pacTeHuin»

1. Annenonatusi. B3auMocBs3b pacTeHHH.

2. BonooOMeH pacreHuit.

3.IlepenBmxenue BOAbI IO PACTEHUIO.

4. TlornonieHne MUHEPaIbHBIX BEIIECTB PACTEHUSMHU.

5,IIpuMeHeHe aHTUTPAHCTIMPAHTOB B IPAKTHKE CEITLCKOTO XO3sHMCTBA.
6.3HaueHne BOJIBI B )KH3HHU PACTCHHI.

7.CocTosiHME BOJIbI B TKAHAX PACTEHHIA.

8.TpaHCHIOPT OPraHNYECKUX BEUIECTB B PACTCHHSIX.
9.Metoznonoruyeckue mpooIeMbl PU3UOIOTHN PACTCHUH.

Pa3zgea Ne 3 «®@orocunrtes»

1. BiusiHue CieKTpajabHOTO COCTaBa CBETa HA Pa3BUTHE PACTEHUI.

2. BiusHue cCeKTpajJbHOTO cOCTaBa cBeTa Ha (opMupoBaHue (POTOCHHTETHUECKOTO ammapara.
3. BnusiHue CBETOBOrO pekMMa Ha aHATOMUYECKYIO CTPYKTYpPY JIMCTA.

4. BiustHue cBeTa Ha POCT pACTEHUH.

5. BnusHHMe KauecTBa M MHTEHCHUBHOCTH CBETAa HAa COACPKAHWE IUTMEHTOB M ONTHYECKHE
CBOICTBA JIUCTA.

6. BiusiHue MHTEHCUBHOCTHU CBETA HA YKMCIIO M pa3MeEpP XJIOPOILIACTOB.

7. 3eJIeHbId JIUCT U COJTHEYHAs paJihaliusl.

8. CBETOBOI PEXUM MTOCEBOB.

9. CBs13b (PU3HOJOTUHU PACTEHHM C APYTUMU €CTECTBEHHBIMU HAYKaMH.

10. CoBpeMeHHBIC METOABl U3YUCHHUSI HHTEHCUBHOCTH (DOTOCHHTE3a PACTCHHIA.

11. ConHeunas paguanus ¥ paaualidOHHbIA PEKUM HACAKJICHUH.

12. CyrouHble pUTMBI y PACTEHHUH.

13. CyrouHslil X011 GOTOCHHTE3ay PACTCHUH.

14. ®OTOCMHTETUYECKU aKTUBHAS paJualys U METO/Ibl €€ U3MEPEHUSI.

15. ®oTOCHHTE3 U €r0 3HAYCHUE B KU3HU PACTECHUM.

17. ®opMupoBaHue JUCTA B CBSA3M C aJaliTAllUEN PACTEHUM K YCIOBUAM OCBELLIEHHOCTH.

18. Xumu3Mm nporiecca potocunTesa (COBpeMeHHbIE IPECTABICHNUS).

19. SIBnenue goromnepruoanu3Ma U €ro MpakTHUECKOE 3HAUCHHUE.

Paznen Ne6 «CuHTe3, mnpeBpalieHHe W IEpPeABHKCHHME OPraHMYeCKHX BelIeCTB B
pacTeHHU»

benkoBblit 0OMEH B pacTeHHUSX.

buocunTes 6eika B pacTeHUSX.
ButamMuHBbI ¥ UX pOJIb B )KU3HU PACTCHUM.
KpyroBopoT a30Ta B CBSI3M € )KM3HEAEATEIbHOCTBIO PACTEHUIA.
KpyroBopoT yriepozaa B CBSI3U C )KU3HENEATEIBHOCTHIO pPAaCTEHUH.
[IpeBpanienus KUpoB B paCTEHHUSIX.
[IpeBpanieHus yrieBogoB B PACTCHUSIX.

NoukowdE



8.  TpaHCHOpPT OPraHMYECKUX BEIIECTB B PACTCHUSX.
9. ®epMEHTHL, UX CBOKMCTBA U AEATEIBHOCTD.
10. Perymatopsl pocTa pacTeHUN.

IIpouenypa ouennBanus pedepara

B paGoueit mporpamme MPHUBOAMTCS TEpPEUEHb TEM, CPEId KOTOPBIX CTYIEHT MOXKET

BBIOpaTh TeMy pedepara.

[TapameTppl OLIEHOYHOIO CPE/ICTBA:

- “HpOPMAIMOHHAS JOCTAaTOYHOCTb;

- COOTBETCTBHE MaTepuasa TeMe U TUIaHYy;

- CTUJIb U SI3bIK U3JI0’KEHUS (11es1ecoo0pa3Hoe UCTI0Ib30BaHUE TEPMUHOJIOT Y, TIOSICHEHUE
HOBBIX IMOHATHIA, TAKOHUIHOCTb,

- JIOTHYHOCTh, TPABUJILHOCTh MPUMEHEHUS U 0(DOPMIICHHSI IIUTAT U JIP.);

- HAJIMYUE BBIPAXKEHHOU COOCTBEHHOM MO3UITUY;

- aJICKBAaTHOCTh U KOJUYECTBO UCIIOIb30BAHHBIX HCTOYHHUKOB (5-10);

- BJIaJICHUE MaTEePHAJIOM.

Ha 3ammty pedepara, cocrosmryo w3 3ammuThl pedepara W OTBETOB Ha BOMPOCHI,

otBoauTcs 10-15 MunyT.

Kpurtepun oneHku:

Ouenka

Kpumepuu ouenxu

OTan4Ho

paboTa BBINOJIHEHA B COOTBETCTBUU C YTBEPIKICHHBIM ILJIAHOM,
MOJTHOCTBIO ~ PACKPBITO  COAEPIKAaHHE  KaXIOro  BOIMpOCa,
0o0ydJaronuMcs chopmMyIUpOBaHBI COOCTBEHHBIC
apryMEHTHPOBAaHHBIC BBIBOJBI 1O TeMme paboTel. OdopmieHue
paboTBl COOTBETCTBYET MPEABSIBISIEMBIM TpeOoBaHusAM. [Tpu 3amuTe
paboThl CTYJCHT CBOOOJHO BJaJeeT MaTEepUaioM W OTBEYaeT Ha
BOIIPOCHI.

Xopomo

paboTa BBINOJIHEHA B COOTBETCTBUU C YTBEPKACHHBIM IUIAHOM,
MOJIHOCTBIO  PACKPBITO COJIep)KaHUE  KaXKJIOro BOIIpOCA.
HesnauutenbHbie 3amMeuanus Kk odopmiieHuto padbotsl. [lpu 3amure
paboThl 00yJaromuiics BiIaJeeT MaTepruaIoM, HO OTBEUaeT HEe Ha BCe
BOIPOCHI.

Y 10BJIETBOPHUTEIBHO

paboTa BBINOJIHEHA B COOTBETCTBUU C YTBEP>KJICHHBIM IIJIAHOM, HO HE
MOJIHOCTBIO PACKPBITO cojepkaHue Kaxaoro ompoca. CTyneHToM
HE CcJeNlaHbl COOCTBEHHbIE BBIBOJABI MO TeMe paboTel. [pyObie
HejpocTaTKu B odopmieHud pabotel. Ilpu 3ammre pabGoThl
oOyuaromuiicss ci1abo BlajeeT MarepualioM, OTBeUaeT HE Ha Bce
BOIPOCBHI.

HeynoBiierBopuTEJIBLHO

paboTa BBINOJIHEHA HE B COOTBETCTBUU C YTBEP)KJICHHBIM IJIAHOM, HE
PACKpBITO coJiepKaHHe KaxJoro Borpoca. CTyJeHTOM He CliesIaHbl
BBIBOJBI O TeMe paboThl. I'pyOble HenoctaTku B O(OpMIIEHUH
pabotel. [lpu 3amure paboThl oOydaroluiics He BIaaeeT
MaTepHaJoM, He OTBEYAaeT Ha BOIPOCHI.

Bonpocel 111 TECTHPOBAHMS

Tema 1 ®usnosnorus u OMOXUMHS PaCTUTENILHON KJIETKH. BOHBIN pexuM pacTeHHit

Bompoc 1 Iloka3arens NOBpeXAeHUSI PACTUTEIBHON KIETKH.




Bormpoc 2 Ocobennoctu pepMEeHTOB.

Bompoc 3 HauBblciiel kanopuiHOCTBIO 00J1a4a10T.

Bormpoc 4 Otnuune KUBOH KJIETKH OT MEPTBOM.

Bomnpoc 5 M30uparenbHoe MOCTYIUIEHNE BEIIECTB B KIIETKY PETYIHPYETCS.

Bompoc 6 Cocrapistonie KIeTOYHON CTEHKU PacTeHUH.
Bonpoc 7 Kputepuu akTHBHOTO TPaHCHOPTA BEIIECTB Yepe3 MEMOpaHy.

Bormpoc 8 Opraneria KieTKd, HETIOCPEICTBEHHO CBSI3aHHAS ¢ OMOCHHTE30M OeJKa.

Bonpoc 9 AnatoMo-Mop(hosIoTHYECKHE JIEMEHTHI JINCTHEB, PETYIHPYIONIUE TPAHCITUPALIUIO.
Bomnpoc 10 IlosiBnenre kakoro MeTo/1a CBSI3BIBAIOT C BOSHUKHOBEHHEM (DU3HOJIOTHH PACTECHHA.
Bomnpoc 11 Ha noBepxHOCTH HapyKHOM KJIETOYHON CTEHKH OTKJIAAbIBACTCS.

Bormpoc 12 ®epMeHTsl, cOCcTOsIIINE TOJIBKO U3 OelKa.

Bompoc 13 I'uapodunbHbie CBOMCTBA IUTOMIIA3MbI KJIETOK 00€CIIEUHBALOT.

Bomnpoc 14 Hapyxnas kierounast MeMOpaHa o0ecrieqnBaer.

Bompoc 15 I'naBHOE CBONCTBO JTUMHUIHOTO OMOCIIOST MEMOpaH.

Bompoc 16 Onpenenenune x*u3HECIOCOOHOCTH CEMSH OCHOBAHO Ha TOM, YTO MPU MOBPEKICHUU
pacTUTENBHON TKaHHU.

Bompoc 17 I'naBHbIi MeTOT (PU3HOTOTHH PACTEHUH.

Bompoc 18 ®usmnonornueckoe 3HaU€HHE CBOOOTHOW M CBS3aHHOM BOJBI paznuyHO. M3BecTHO,
YTO MHTEHCUBHOCThH MPOIIECCOB (POCT, (DOTOCHHTE3 | JIP.) 3aBUCUT B OCHOBHOM OT COJICP>KAHHS
BO/IBL.

Bonpoc 19 SBnenue BbiieeHUS KaneabHO-KUIKOW BOJIBI Ha KOHYMKAX JIMCTHEB PACTECHHI
Ha3bIBAETCSl.

Bonpoc 20 Kakoit BOaHBIN TOTEHIIHAI MTOYBBI TIOCJIE JOXKIA, KOTJa KJIETKH KOPHS MOTYT JIETKO
MOTJIOLIATh BOJY.

Bonpoc 21 CunbHOE yIJIOTHEHUE TTOYBBI 3aTPYAHSIET MOTJIOMIEHUE BOJIBI KOPHSAMH.

Bonpoc 22 OcHOBHO# MyTh pacxo/ia BOJIbI PACTEHUEM.

Bomnpoc 23 Kakue kaeTku y pacTeHuid 00pa3yroT yCThHUIIE.

Bonpoc 24 PacturenpHas KJIeTKa OTIMYAETCS OT dKUBOTHOM HAIIMUUEM.

Bomnpoc 25Ilepuoa, B KOTOpBIH MOKET HAOMIOAAThCs (U3MOJOTHYECKOE SIBJICHUE — «IUIauyy
pacTeHui.

Bomnpoc 26 OcobernHoctr (pepMeHTOB.

Bomnpoc 27 HauBsiciei kKaopuifHOCTBIO 001a1at0T.

Bonpoc ®opma nmouBeHHOH BJlary MOJTHOCTHIO HE IOCTYIHAS ISl PACTEHUM.

Bompoc 28 XXuznenesarenbHOCTb OTACIBHBIX KYIbTYp U3y4daeT (PU3N0I0oTHS PACTEHUH.

Bormpoc 29 CBo6o1HOE TPOCTPAHCTBO KIETKH 00pasyerT.

Bompoc 30 B 3amute pactenuii 0T UH(EKIH OOJIBIIYIO POIb UTPAET.

Bompoc 31 Opranouniamu B KOTOPBIX MPOUCXOIUT Mpoliecc PoTocuHTE3A.

Bompoc 32 Opranena KIeTKH, HEOCPEACTBEHHO CBsI3aHHAsl ¢ OMOCUHTE30M Oelka.

Bomnpoc 33 Pazmepbl MUTOXOHIPHIA B pACTUTEIBHOM KIETKE, (MKM).

Bonpoc 34 Cas3u, oOecrieunBaromiye nNepBUUHyI0 CTPYKTYpy Oenka.

Bonpoc 35 Mudopmanus o nepBUYHON CTPYKTYype Oemnka.

Bompoc 36 @epMeHThI, COCTOSIINE TOJIBKO U3 OernKa.

Bompoc 37 Boaa u pacTBoprMble MUHEpPaTbHBIE BEIIECTBA MOCTYMAIOT B PACTYIIEE CEMS.
Bompoc 38 YacTe ki1eTku, peryaupyromias HIoCTyIJIEHHE BEIIeCTB B IUTOIIA3MY .

Bompoc 39 Anaromo-mMopdonorndeckue 3JeMeHTHI JINCTHEB, PErYIHPYIOIINE TPAHCTIUPAITHIO.
Bompoc 40 Metos, 0CHOBaHHBIH Ha ydeTe MoKa3aTels MPeIOMIICHHUS CBETa BBIKATOTO COKa.
Bomnpoc 41 Yepe3 kiieTku sHI0A€pMBI ¢ nosickaMu Kacmapu Boja M MUHEpPAJIbHBIE COJM MPO-
XOJIAT TOJBKO MO aroIuiacry.

Bormpoc 142 CBoiicTBO KHMBOM HIUTOTUIA3MBI COXPAHATh MOCTOSIHCTBO BHYTPUKIIETOYHOMN CPEJIbI.
Bonpoc 43 Pazmepsl s1ipa pacTUTEIBHOMN KJIETKH, (MKM).

Bompoc 44 HauBsbiciieil KanopHitHOCTBIO 001a1at0T.



Bomnpoc 45 Cnenuanuctsl peKOMEHIYIOT Mepej] TeM KaK IMOCTaBUTh B Bazy CpPE3aHHBIC I[BETHI
(TIanoITyChl, XpU3aHTEMBI) TIOIpe3aTh KOHUYUK CTEOSI.

Bonpoc 46 Bosa, Haxosmascs B o4Be B IOCTYITHOM JIJIsl PACTEHUI COCTOSTHHH.

Bompoc 47 Bonublii mOTEHLMa MOYBBI IOCIE JOXK[ISA, KOIZJAa KJIETKHM KOpPHS MOIYT JIETKO
MOTJIOLIATh BOJY.

Bonpoc 48 CunbHOE yIjIOTHEHHE TOYBBI 3aTPYIHSIET MOTJIONIEHHE BOIBI KOPHAMHU.

Bomnpoc 49 Iyt BOJBI B pACTEHUN COCTOUT U3 TPEX PA3IMYHBIX MO CTPOCHUIO U MPOTSHKEHHOCTH
YyacTel: MO JKUBBIM KJIETKaM KOPHS, 10 MEPTBBIM AJIEMEHTaM KCUJIEMbI KOPHs, CTEOJIsI Uepelka u
KHUIJIOK JIMCTA J0 ucnapsmoleil noBepxHocTu. HauMeHnpias ckopocTh nepeaBHKEHHUSL.

Bonpoc 50 MexaHu3M moaHATHS BOBI 32 CYET MPUCACHIBAIOIIETO JCHCTBHS TPAHCIIHPAIIHUH.
Bomnpoc 51 Bropuunas ctpykTypa Oenka.

Bomnpoc 52 Ioka3zarenb MOBpexXICHHUs paCTUTEILHON KIETKH.

Bomnpoc 53 Tpauckpurus matpuaaoit PHK.

Bormpoc 54 Opranenibl, BBINOIHSIONINE TPAHCTIOPTHYIO (PYHKIIMIO.

Bormpoc 55 Opranenibl, BBINOIHSIONINE SHEPTETHUECKYIO () YHKIIHIO.

Bomnpoc 56 YetBepTruHas cTpyKTypa Oernka.

Bomnpoc 57 JInst rurpogputoB MUHUMAIBEHO HEOOXOMMOE IS )KU3HU coepikanue Bobl, (%0).
Bompoc 58 M30uparenpHOe NOCTYIJICHUE BEIIECTB B KIIETKY.

Bompoc 59 Cocrapnsromune KIETOYHOM CTSHKH PACTCHUH.

Bonpoc 60 3aBucumocts (u3nonorudeckux (GpyHKIUH pacTeHHH OT AKOJOTHUYECKHX (DakTOpoB
n3y4aeT GU3HOJIOTHH PACTEHUN.

Bompoc 61 IlosiBneHne kakoro MeTo/1a CBA3bIBAIOT C BOBHUKHOBEHUEM (PU3HOJIOTUN PACTEHUH .
Bonpoc 62 Hayka, wu3ydaromass oOm#e MTPUHIUIBI CTPOCHUS U (YHKIIMOHUPOBAHUS
PaCTUTENBHOMN KIIETKH.

Bonpoc 63 Ilpu Gonee BBICOKHX CKOPOCTSIX HEHTPUPYTHPOBAHUS OCAKIAIOTCS KICTOUYHBIC

CTPYKTYPBHI.
Bomnpoc 64 OcHOBHBIM KOMIIOHEHTOM KJIETOYHOMN CTCHKH.

Bompoc 65 B 06pa3oBanuy nepBUYHOM KIIETOYHOM CTEHKH.

Bomnpoc 66 Ha moBepXHOCTH HapyKHOH KIETOYHOU CTCHKHU.

Bompoc 67 OpraHougoMm KJIETKM pacTeHUM, HAKAIUTMBAIOIIMM KOHEYHbIE MPOAYKTHI OOMeEHa
BEIIECTB.

Bormpoc 68 Kputepuu akTHBHOTO TpaHCHIOPTA BELIECTB uepe3 MeMOpaHy.

Bomnpoc 69 Co6ctBennas JIHK B kneTkax.

Bompoc 70 CoBMecTHBII IEpEHOC IBYX BEIIECTB B MPOTHBOIIOIOXKHBIX HAIPABICHUSIX.

Bompoc 71 Hacocsl, mpUHUMAOIINE aKTUBHOE Y4aCTHE B TPAHCIIOPTE BEIIECTB Uuepe3 MeMOpaHy
KIICTKU.

Bormpoc 72 HapyxxHas kiieTrouHas MeMOpaHa o0ecrieurnBaer.

Bomnpoc 73 Iloka3zarenb MoBpex1eHUs paCTUTEILHON KIETKH.

Bonpoc 74 CpoiicTBo ruipopuiabHOCTH Oenka U ruapo(GoOHOCTH JIUITHIOB.

Bonpoc 75 MoHOMepBI HYKJIIEHHOBBIX KHCIIOT.

Bonpoc 76 A3otuctoe ocHOBaHHE T'yaHHH.

Bomnpoc 77 PenentopoM Ha cTpecc-CUTHAI B KIIETKE.

Bonpoc 78 Bennunna, ykaspIBaromas Ha MAKCHMAJIbHYIO CIOCOOHOCTD KJIETKH MOTJIOIIATh BOY.

Bonpoc 79 Hacocsl, npuHUMalOIINe akTUBHOE y4acTHE B TPAHCIIOPTE BEILIECTB Yepe3 MeMOpaHny
KIIETKU.

BOHpOC 80 CoBMecTHBIM MEPCHOC ABYX BCUICCTB B IIPOTUBOIIOJIOXKHBIX HAIIPABJICHUAX.

Bormpoc 81 BHyTpu KJIeTKH B Tiepejadye CUTHAJIOB K TEHOMY.



Bormpoc 82 Onpenenenue »)u3HECIOCOOHOCTH CEMSIH OCHOBAHO HA TOM, YTO MPHU MOBPEIKICHUH
pacTUTENBHOM TKaHU.

Bonpoc 83 PackpyunBanue 6emKOBBIX TI100YI1, YIPOILIEHHE UX CTPYKTYPBI IPEACTaBiIsIeT co00ii.
Bonpoc 84 Konbuesas monekyna JJHK.

Bompoc 85 AMuHOKHCIIOTa, cofeprKalias MHOTO a30Ta.

Bompoc 86 Bopa, 3axioueHHas B 3aMKHYTOM IPOCTPAHCTBE BHYTPU MAaKpPOMOJICKYJBI WM
MEXAYy MaKpoOMOJIeKyIaMH Oenka.

Bormpoc 87 JlanpHuii TpaHCTIOPT — 3TO ABMKCHUE BEIICCTB.

Bonpoc 88 JlononauTtensHOE NaBiIeHNE, KOTOPOE JOJDKHO OBITH MPHIIOKEHO K PACTBOPY, YTOOBI
BOCHPEOATCTBOBATE OJHOCTOPOHHEMY TOK BOJBI.

Bomnpoc 89 Bennunna, ykaspiBaromias Ha MAaKCHMAIBHYIO CIIOCOOHOCTB KJIETKH MOTJIONIATh BOIY.

Tema 2 ®ortocunres. JlpIxaHue pacTeHUun

Bompoc 1  IlurmeHT, ciuyxamuid  HENOCPEICTBEHHBIM  JOHOPOM  DHEPruUM  JUIA
(OTOCHHTETHUYECKUX peaKLui.
Bomnpoc 3 Ucxoansiit MaTepuan s (GOTOCHHTE3A.

Bormpoc 5 YpaBuenue peakuuu GoToCHHTE3A.
Bomnpoc 8 Yuensrii, BHecnii 00IbIIION BKJIAI B U3yYEHUE TTPOIIECCOB (POTOCHHTERA.

Bonpoc 9 Opranusmel, CHHTE3UPYIONIUE OPTaHUYECKHE BEIIECTBA U3 HEOPraHMYECKHUX, 32 CUET
SHEPrUU COJTHEUHOTO CBETA.

Bonpoc 12 bmaromaps ¢GOTOCHHTETHMUECKOW JESATCIBHOCTH PACTCHHH  KOHIICHTPAIUs
yraekucioro ra3a (C0,) B atmochepe noaaepxuBaercs Ha ypoBHe, (%).

Bomnpoc 13 OcHoBomnoioxxHUKOM ydueHus o portocuHTe3e B Poccun.

Bonpoc 14 Kocmudeckas poJib 3€J1€HbIX paCTCHUM.

Bompoc 15 Opranouibl, B KOTOPBIX TPOUCXOUT MpoIecc (POTOCHHTE3A.

Bomnpoc 16 bakrepun, ¢ mosiBiieHHeM KOTOPBIX B aTMocdepe 3eMITu MOSBUIICS KHCIOPO/I.
Bormpoc 17 MemOpanbl XJI0pOIUIacTOB, HeCylue GOTOCUHTETHUECKHE TUTMEHTHI.
Bomnpoc 18 JlelikomiacTsl, HaKarIMBarOIKEe Kpaxmal.

Bonpoc 19 ®oTtocuHTe3 BCeX pacTeHHUI 00ECICUMBACT €XKErOJHOE MOCTYIUICHHE B aTMOCchepy
KHCJIOpoia, (Mp/I. TOHH).

Bonpoc 20 Beipocuiie B TEeMHOTE STHOJIMPOBAHHBIE IPOPOCTKH.

Bonpoc 21 Xpomarorpaduueckuii MeTo] pa3ieaeHus MUTMEHTOB.

Bonpoc 22 Hanbosnee xapakTepHble aHATOMHUECKHE TPU3HAKM JIMCTA KaK OpraHa (poTOCHHTE3A.
Bormpoc 23 3eneHslii UBET pacTEHUIA.

Bomnpoc 24 I1pu o6pazoBannu heopuTHHA BBITSDKKA 3€JI€HOTO JIHCTA.

Bompoc 25 ITpoBuramun A.

Bonpoc 26 I'mapoduiabHble CBOHCTBA MOJIEKYJIBI XJI0pOdULIa.

Bomnpoc 27 I'mapodobuble cBoicTBa MOJIEKyIaM XJI0poduria.

Bomnpoc 28 B coctaBe MoJIeKyIbl XJIOpO(HILIA BXOAUT aTOM.



Bomnpoc 29 I1pu B3aumoieiicTBuM X10poduiia co mienousio.

Bompoc 30 Cunre3 AT® B kierkax.

Bomnpoc 31 Ilpu crutomrHo# o6nauHocT HOTOCHHTE3A.

Bompoc 32 Knerounoe apixaHue.

Bompoc 33 ButamuH, BXOAALIUN B COCTaB MUPUINHOBBIX JIETHIPOreHa3.
Bompoc 34 Co6crennas JIHK B kneTkax.

Bompoc 35 IIpoagykrom ruapoinsa Kpaxmania.

Bompoc 36 Peakuuu rnukonusa.

Bomnpoc 37 KoneuHslit mpoayKT MIHMKOIN3A.

Bomnpoc 38 [IpoaykT aHa’poOHOTO ABIXaHUSI.

Bonpoc 39 Ilormomenue Boasl (Hz0) B mmkime KpebGca mNpouCXOauT B XOJA€ PEAKIUHU
MPEBPALLEHUS KUCIIOTHI.

Bompoc 40 IlepeHocuuku 3JIEKTPOHOB OOpa3ylOT Ha BHYTPEHHEH MeMOpaHe MHUTOXOHApPUIA
YeThIpe KOMIUIEKCA; MPHU ATOM OKHCIICHHE CYKIIMHATa (SHTApHOW KHCIOTHI) KaTaIU3UPYETCs
KOMILJIEKCOM.

Bompoc 41 I1pu o6pazoBanuu ¢peoduTrHa BBITSIKKA 3€JIEHOTO JIUCTA.

Bonpoc 42 I'pynna opraHu3moB, MPEICTABUTEIN KOTOPOW B arpo’KOCHUCTEME 3aKaHUYHUBAIOT
npeoOpa3oBaHKUEe COJTHEYHON IHEPTUH.

Bomnpoc 43 3nauenue meHTo30(0ChaTHOTO IMKIA Y PACTCHHM 3aKIIOYAeTCs B TOM, YTO OH
CHa0XaeT KIETKH.

Bompoc 44 B pesynbrare paboThl 2IEKTPOH-TPAHCIOPTHOM IIENH JBIXaHUS.

Bonpoc 45 YHuBepcaibHbIM HCTOYHUKOM SHEPTUH JJISI TPOLIECCOB KU3HEEATEIIbHOCTH CITYKUT
Bompoc 46 B nporiecce apIxanus Ipu paciieIuIeHHH YTIIeBOI0B HanboJibiee KoauiecTBo ATO.
Bomnpoc 47 I'puboBuHBIC YaCTHUIBI HA BHYTPEHHEH MeMOpaHe MUTOXOHAPUNA SBJISIFOTCS ...
Bonpoc 48 Onpenenntb MHTEHCUBHOCTD JIBIXaHUSI PACTEHUI.

Bomnpoc 49 Jlsixatenbusiii koaddurment(1K) npopocmmx ceMsH MoACOTHEYHUKA.

Bomnpoc 50 OkucnurensHoe dhochopuinpoBaHue.

Bompoc 51 B coctaB ackopbaTokcuaa3bl BXOIUT.

Bompoc 52 Jlyis GnocuHTE3a )KUPOB IBIXaHHUE ITOCTABIISCT:

Bormpoc 53 3axiiounTenbHblIi 3Tal a3poOHOTO JbIXaHuUs.

Bonpoc 54 JIoHOp 371€KTPOHOB, IBUTAIOIIUXCS O 3JIEKTPO-TPAHCIOPTHOM LIENH JbIXAHMUS.
Bormpoc 55 Opranoniamu B KOTOPBIX IPOUCXOIUT Mpoliecc POTOCUHTE3A.

Bormpoc 56 XpomoTorpadudeckuii METO]] pa3/ieieHus MUTMEHTOB PETOKIII.

Bomnpoc 57 Peaknus rimkonusa.

Bompoc 58 O6uue uepTsl AbIxaHus U (GOTOCHHTESA.

Bompoc 59 KapatnHounaps! OII0IMIAOT.

Bompoc 60 Ponp cBetoBoit ¢a3pl B ¢GoOTOCHHTE3E 3aKI04yaeTcs B TOM, 4YTO B XOJE Hee
00pa3yrTCcs MOJIEKYJIbI.

Bompoc 61 B pe3ynbTate cBeToBO# (a3sl poToCHHTESA.

Bonpoc 62 C3-nyts oTouCHTE3A.

Bonpoc 63 Buramus, BXOAIIMI B COCTaB MUPHUAUHOBBIX JIETMAPOTeHA3.

Bonpoc 64  IlurmeHT, ciayxamuii  HENOCPEACTBEHHBIM  JOHOPOM  SHEPIUM IS
(OTOCHHTETUYECKHUX PEaKIIU.

Bompoc 65 Ponp cBeToBOil ¢a3bl B GOTOCHHTE3E 3aKI0YaeTcs B TOM, 4YTO B XOJie Hee
00pa3yrTCs MOJIEKYIIHI.

Bonpoc 66 Ilormomenune Boasl (H20) B mmxime KpebGca mnpoucxoautr B XoJie peakIMu
MIPEBpAILEHUS KHCIIOTHI.



Bonpoc 67 Kierounoe apxanue.
Bonpoc 68 B pe3ynbrare cBeToBO# (ha3sl poTOCHHTE3A.

Bompoc 69 Hcxoanpim MaTepuanom st GOTOCHHTE3A.
Bomnpoc 70 Jlns pacTeHuit XxapakTepeH THIT TUTAHUS.
Bomnpoc 71 Ipu crutomrHo# o6maqHoCcTH ()OTOCHHTE3a OTPAaHUYUBACTCS.

Bonpoc 72 Yd4eHslii, Ha3BaBIINI MPOIECC CHHTE3a OPraHMYECKUX BEUIECTB U3 HEOPraHMYECKUX
(boTOCHHTE30M.

Bonpoc 73 BaneHTHbIE CBS3M aTOMOB BOJIOPOJa U KHCIOPOJa B MOJIEKYJI€ BOJBI PACIIOJIOKEHBI
IO/ YTJIOM I'PaycoB.

Bormpoc 74 YHukanbHO€ CBOWCTBO pacTEHUS.
Bormpoc 75 I'mapodoOHbIe cBOMCTBAa MOJIEKYJIaM XJIOpO(huULIa.
Bormpoc 76 B coctaBe MoJIeKYITBI XJIOpOGUIIIA BXOJAUT ATOM ...

Bompoc 77 I1pu B3aumo1eliCTBIM XJI0pOQHILIa CO EN0YbIO.
Bomnpoc 78 XpomoTorpadudeckuit MeTo1 pa3ieieHnsl TUTMEHTOB.
Bompoc 79 Peaknus rimkosm3a.

Bonpoc 80 Cunte3 AT® B KieTKax.

Bomnpoc 81 INpu crutonrHo# o6mavHOCTH ()OTOCHHTE3a OTPAaHUIHBACTCS.

Tema 3 Poct u pa3Butue pacteHuil. CUHTE3, MPEBpAIICHUE U TEPEABUKEHUE OPraHUuYECKHUX
BEIIECTB B PACTEHUU

Bomnpoc 1 Hambonee mepcrnekTHBHOE ¢ TOYKW 3pEHUS OWOJIOTHH, arpOTEXHUKA U SKOHOMHUKH
Ppa3MHOKEHHE.

Bompoc 2 CoenuHeHus, ¢ MOMOIIbIO KOTOPBIX OCYILECTBISIETCS B3aUMOJCHCTBHE KIETOK,
TKaHEeW W OpPraHoB U KOTOPbIE B MaJIbIX KOJUYECTBAX HEOOXOIUMBI JJIS 3allyCKa U PEeryssiuu
(bu3MOIOrNuYecKuX 1 MOPGHOreHETUUECKUX MPOTPaMM.

Bormpoc 3 Xumuueckue B3auMOACHCTBUS MEXAY PAaCTCHUSIMU B COOOIIECTBAX.

Bormpoc 4 I1o mepe cTapeHust pacTeHus BbIJICICHNUE BEUIECTB B OKPYXKAIOUIYIO CPEay.

BOHpOC 5 CBONCTBO COMAaTHYECKHX KIJIETOK paCTeHI/Iﬁ INOJIHOCTBIO PC€AIM30BbIBAThH IMOTCHIMAI
Pa3BUTHUA.

Bompoc 6 AMuHOKHCIIOTA, coAepKalias MHOTO a30Ta.
Bormpoc 73aBucuMOCTb pocTa U pa3BUTHSI OJHUX OPTAaHOB PACTEHUHN OT JPYTUX.

Bormpoc 8 [IpoOyskaeHne crsiuux mo4eK BbI3bIBACTCS YAAICHUEM.
Bonpoc 9 IIpopacranue cemsH.

Bompoc 10 UepenoBanue mepuoioB OOMIBHOTO M CIA0OTO IJIOJOHOIICHHS Y MHOTOJIETHUX
pacTeHuN.

Bompoc 11 CocTtosiHrE OKOSI LIETIOT0 PACTEHUSI XapaKTEPU3YeTCs.
Bompoc 12 Curnain 11 BCTYIJIEHUS paCTEHUS B COCTOSIHUE TTOKOSI.
Bomnpoc 13 IIpaBunbHas nocieaoBaTenbHOCTh (a3 B OHTOI€HE3€ KIETKH.
Bonpoc 14 beictpoe yBenuueHue o0beMa KIeTKH.

Bompoc 15 Perynupyer BTOpUUHOE yTONIEHNE KOPHSI.
Bonpoc 16 HWHruOutopsl, cojepxaimiuecs B CEMEHAaX W IPENATCTBYIOUIME MPOpacTaHHIo,
00ycIaBIMBAIONINE TTOKOH.



Bonpoc 17 OcHOBHBIM UCTOYHUKOM (pocaToB IpH MpOpacTaHUM CEMSH.

Bomnpoc 18 T'pynna opranu3moB, MPEeACTABUTEIM KOTOPOH B arpodKOCHUCTEME 3aKaHUMBAIOT
peoOpa3oBaHKUE COTTHEYHON YHEPTHH.

Bomnpoc 19 ®a3za crapoctu.

Bormpoc 20 Bpems ot Hauana 1eHCTBUS pa3ipakUTeNsl 10 Hayajla BUTUMON peaKuu.

Bompoc 21 CornacHo teopuun TymaHoBa, pacTeHUs: IPOXOJAAT TPU FTara MOATOTOBKU K 3UMOBKE.
Bormpoc 22 IoBpexaeHust yacTu pacTeHHsI UM BCETO OpraHu3Ma.

Bomnpoc 23OpuenTanus B mpocTpaHCTBE, OOYCIIOBJICHHAs HEPAaBHOMEPHBIM paclpeieicHueM
KHUCIIOpO/a.

Bormpoc 24 Bux nokos, KOTOpbIii 00yciaBiauBaeTcsi ((U3MOIOTHISCKIM COCTOSSHUEM PACTCHUS U
SIBJISIETCS CJIEJICTBUEM €€ DBOJIIOLIH.

Bomnpoc 25 Ckapudukanms.

Bompoc 26 Knerounoe cTpoeHue opranu3mMos.

Bompoc 27 BeretanimoHHBIH METOJT — 3TO BbIPALIUBAHUE PACTEHUII.

Bompoc 28 I[IpocTpancTBeHHass opraHu3aius OTISIbHBIX YacTel, pasfieneHue QyHKIUsS 10 OCH
pacTeHui.

Bonpoc 29 BnusHue ogHUX YacTeil opraHu3Ma Ha CKOPOCTh M XapaKTeP poCcTa APYTUX.

Bomnpoc 30 B perymsiuu npopacTtaHus CBETOYYBCTBUTEIbHBIX CEMSIH.

Bompoc 31 I"'a3000pa3HbM (PUTOTOPMOHOM SIBIISIETCS ...

Bomnpoc 32 IIponecc 3BOIOLMOHHOTO Pa3BUTHUS PACTUTENBHBIX OPraHU3MOB, PUHAUICKAINX K
OJIHOMY TaKCOHY.

Bomnpoc 33 3aaepxarh cTapeHHe OJTHOJIETHUX PACTECHUM.

Bomnpoc 34 ®dutoropmMoH, cnocoOCTBYIONTNN 3aKPHIBAHUIO YCTHHII.

Bomnpoc 35 [lapa3uTsl, nocenstomuecs: Ha MEpTBBIX OCTaTKaX.

Bonpoc 36 3aBUcMMOCTB pOoCTa U pa3BUTHS OJHUX OPTraHOB PAaCTEHUM OT JPYTUX.

Bonpoc 37 Ha nosne nueHuIibl MOYKHO HaWTH NPOPOCTKH, JIMIICHHBIE 3€JIEHONM OKPACKHU.

Bomnpoc 38 OcHoBHBIM UCTOUYHUKOM (pocGhaTOB MpU MPOPACTAHUH CEMSTH.

Bonpoc 39 HauBskicuiei kaJIopuiHOCTBIO.
Bomnpoc 40 Perynupyer BTOpUYHOE YTOJIIIEHUE KOPHS.

Bonpoc 41 TIlokoif, KOTOphIi 0OOYyCIaBIWBAIOT WHTHOMTOPBI, COJECpPKAIMECS B CEMEHax M
MPEMSTCTBYIOLIUE MPOPACTAHUIO.

Bomnpoc 42 [loka3aresnb, BO3pacTaloIMi TPy IPOrOPKAHUU KUPOB U MaCEJI.

Bompoc 43 BiausiHue oqHUX YacTeil Opranu3Ma Ha CKOPOCTh M XapaKTep pocTa IPYTux.

Bormpoc 44 B niepBblii IEprUo1 3aCyXd B JTUCThSIX PE3KO BO3pacTaeT.

Bormpoc 45 Tlporecc 5BOJTIOIMOHHOTO Pa3BUTHUS PACTUTENBHBIX OPTAaHU3MOB, PUHAIIEKAIINUX K
OJIHOMY TaKCOHY.

Bompoc 46 Ioka3atenb, BO3pacTamui IpyU MPOPACTAaHUU CEMSH MACTUYHBIX KYIBTYP.

Bormpoc 47 UeMm obecrieurnBarOT pacTeHHE-X03551MHa KITyOEHbKOBBIE OaKTEpHH.

Bompoc 48 IlutarenpHas IeHHOCTh 0eIKOB 0000BBIX KYIbTYp, %.

Bompoc 49 IutarensHast IEHHOCTH OEJIKOB 3€PHOBBIX KYIBTYP, %.

Tema 4. MunepanbHoe nutanue pacteHuid. [Ipucnocobi1eHne 1 ycToMuMBOCTh PaCTEHUI CPebl

Bompoc 1 KoHTpons (IuarHoctika) 3a MUTaHWEM PacTEHUI Ha OCHOBE aHAJIN3a MOYBHI.
Bompoc 2 Cpena, B KOTOpoii 00JIbIIIE BCETO MUKPOOPTaHU3MOB.
Bormpoc 3 Coneprkanue Kanblus yBETUIHMBASTCS 10 MEpe CTapeHUsI TKaHEeH.

Bomnpoc 4 OntumansHoe 3Hadenue PH cpenbl i noromeHust "oHoB aMMoHus (NHa).
Bomnpoc 5 Okcanar kanbiusi.

Bomnpoc 6 Xumudeckue 31eMeHThI B KIETKE.



Bonpoc 7 BHyTpu KJIE€TKH B ITepeaye CUTHAJIOB K TEHOMY.

Bonpoc 8 D¢ddextuBHOE NIepenBIKEHIE MUHEPATIBHBIX BEIIECTB U MPOIYKTOB (POTOCHHTE3A TTO
cocyziaMm 00ecrieurnBaeT BbICOKAst CIOCOOHOCTD BOJIBI.

Bormpoc 9 KitybenbkoBbie OakTepuu 00ECIeUnBAIOT PACTCHUE-X03sHHA.

Bomnpoc 10 Henocratok a3zoTa B mouse.

Bomnpoc 11 Henocrartk xenesa y pacTeHui.

Bomnpoc 12 Pe3knii gepuuT cOeqMHEHN Cepbl PACTEHUS UCTIBITHIBAIOT ITPH 3aCOJICHHH .

Bompoc 13 IlepBoHavaiibHbIHM 3Tal MOIJIOMIEHNS MUHEPAJIBHBIX BEIIECTB PACTEHUEM.

Bompoc 14 ITomo6HO 3acyxe Ha pacTeHUE ACHCTBYET.

Bomnpoc 15 Jlepunur Kakoro sieMeHTa y IUIOJOBBIX PACTEHUIl BBI3BIBAET PO3ETOYHOCTH U
MEJKOJIUCTHOCTb.

Bompoc 16 Cpena, B koTOpoit 60IbIIIE BCETO MUKPOOPTaHU3MOB.

Bompoc 17 CnocoOGHOCTh TEMJIOMIOOMBBIX PAaCTEHUI BBIAEPKUBATH TEMIIEPATypbl HECKOJIBKO
Boime 0°C.
Bompoc 18 B 3ammure pactenuit oT uHGEKINA O0JIBIITYIO POJIb.

Bonpoc 19 Ykaxute psiJ 3J1€MEHTOB, BKIFOUAIOIIUNA TOJIBKO MAaKPOAJIEMEHTHI.

Bonpoc 20 Ykaxute psiJ 3JI€eMEHTOB, BKIIOUYAOIIUNA TOJIBKO MUKPOIJIEMEHTHI.
Bonpoc 21 K mukposneMeHTaM OTHOCSIT SJIEMEHTHI.

Bomnpoc 22 B nepBb1ii IEpHOJ 3aCyXHU B JINCTHSIX PE3KO BO3PACTAET COACPKAHUE.
Bomnpoc 23 buonornyeckas morormiaromnias CrmocoOHOCTh TOYBBHI.

Bomnpoc 24 3nauenue Maraus Jyisi pacTEHUM.

Bompoc 25 Cpena, B k0TOpoit 60bIIIE BCETO MUKPOOPTaHU3MOB.

Bormpoc 26 YacTte pacTeHUs] ¢ HAMMEHBIINM KOJTMYECTBOM HUTPATOB.

Bomnpoc 27 IlpunoceBHOe ymoOpeHHE BHOCSAT OJHOBPEMEHHO C ITOCEBOM WJIM IOCAAKOM
pacTeHui.

Bonpoc 28. ®opmupoBaHue MPOYHOM COJIOMHHBI W MPEAOTBPAIICHHUS IOJIEraHus, 3€pPHOBBIM
KYJIbTypaM.

Bomnpoc 29 [IpoButamunoMm A.

Bompoc 30 ITycTto3epHOCTh Y XJI€OHBIX 3]1aKOB BhI3BaHA HEJOCTATKOM.

Bormpoc 31 Mopo30cToMKOCTh 03UMBIX KYJABTYp HOBBILIAIOT YAOOPEHHUS.

Bompoc 32 Kakux XuMHUYeCKUX JIEMEHTOB B KJIETKE OO0JIbIIIE BCETO.

Bompoc 33 I'uGenb pactenuii moa 60JIbIIUM CHEXHBIM TOKPOBOM.

Bompoc 34 Xumuueckrie B3auMOJICHCTBHUS MEXy PACTEHUSMHU B COOOIIECTBAX.

Bompoc 35 XKapocToHKOCTh — 3TO CITOCOOHOCTH PACTEHUI MEPEHOCUTH TEMIIEPATYPHI, ‘o).
Bompoc 36 I'ubens pacTeHuit OT CMBIBaHHS BOJOM.

Bompoc 37 DddexTuBHOE NepeABMKEHNEe MUHEPATBHBIX BEIIECTB U MPOJIYKTOB (POTOCHHTE3A 110
cocyaM 00ecreuynBaeT BbICOKasi CIOCOOHOCTH BOJIBI.

Bompoc 38 OOHaxeHHe TMOA3EMHONW 4YacTH CBS3aHO C YMEHBIICHMEM TeMIlepaTypbl U
3aMep3aHUEM BEPXHETO CJIO0SI OYBHI.

IIpounenypa ouneHMBaHHMs TECTHPOBAHHMS. IIOCIE CaMOCTOATEIBHOIO H3Y4YEHHs Marepuaia
oOyyaromuiicss MpoOXOaUT TecTupoBaHue. MeromoM ciydaifHOro BbeIOOpa, OOydarolmemMycs
HeoOxoaumo pemnth 30 TectoB. Meron TecTHpoBaHHMs — OyMaxkHbId., cuctema Moodle.
OoyuatomemMycst He0OX0MMO BBIOPATh OJMH HIIM HECKOJIBKO MPABUIIBHBIX OTBETOB.



Kpurtepnu onieHKH TeCTHPOBAHUS

- OLIEHKA «OTJIMYHO» BBICTABIIAETCS OOydaromemycs, €cid OH JAEMOHCTPUPYET OT 85-
100% BeIMONTHEHUS 3a1aHUH. Bee TpeboBaHus, peAbSBIIEMbIE K 33 JAaHHIO, BHITIOJTHEHBI.

- OLIEHKA «XOPOILLI0» BBICTABIISCTCS 00yUaromeMycsi, €Clid OH JeMOHCTpupyeT oT 71-84%
BBITIOJTHEHUS 3a/1aHuil. Bee TpeboBaHMsI, MpeabsBIsEMbIC K 3a/IaHHIO, BBITIOJHEHBI.

- OlleHKA  «YJAOBJIETBOPUTEJLHO»  BBICTAaBIsiETCS ~ oOywaromemycs, €Cld  OH
nemouctpupyet oT 50-70% BeIOIHEHUS 3a/1aHUs. BOJBIIMHCTBO TPEeOOBAHUH, IPEIBIBIISICMbBIC
K 33JIJaHHIO, BHITIOJTHEHBI.

- OlleHKA  «HEeY/JAOBJEeTBOPUTEJLHO»  BBICTABISIETCS  OOydYaromemycsi, ©eClIH  OH
nemoHcTpupyer Menee 50% BbITOJNIHEHHS 3aaaHus. MHoOTue TpeOOoBaHUs, MPEIbABIAEMbIEC K
3aJJaHUI0, HE BHITIOJHEHHBI.

I/IH)II/IBI/II[yaJIbeIe 3aJaHue

1. HaGno1eHue BHEIIHUX MPU3HAKOB HEAOCTATOYHOCTH 3JIEMEHTOB MHHEPAJILHOIO
nuragusa. B yqe6HHKe HaxoJdAT OINHCAHUE IIPU3HAKOB HCAOCTATOYHOCTHU MHUHEPATBbHBIX
aJieMeHTOB. HaxomaT B mojie wiu mpuycageOHOM y4acTKe pacTeHUS, HMEIOIINE XapaKTepHbBIE
MPU3HAKA HEJIOCTATOYHOCTH. Jlydire Bcero 3TO HAOMIOJAaTh HAa PACTCHHSX-WHIUKATOPAX.
HenocraTok azoTa — Ha IBETHOM MM OEIOKOYAHHOM KamycTe, YepHOUM cMmopoauHe; hochopa —
Ha TypHerice, 000ax, KpacHOW CMOpPOJMHE, KPbDKOBHHMKE; MarHusi — Ha IBETHOH Karycre,
kaprodene, KpphKOBHUKE, S0JI0HE; jKelle3a — Ha OBce, KapTodene, siomoHe, MmanuHe. OnUChIBAIOT
W3MEHEHWsI, ACa0T PUCYHKH WIIH 3aKJIa/IBIBAIOT repOapuii.

* 3%-i1 pactBop H,0; mokynator B anTeke.

2.. O0Hapy:xeHHe KJIy0O€HHLKOB Ha KOPHAX 0000BbIX pacTeHMil. AKKYpaTHO BBIKANbIBAIOT
pacteHust ropoxa, 0000B, JronuHa, KiaeBepa. OTMBIBAIOT KOPHHM BOJOM M HaXOAAT HAa HHX
kiyOeHpk. OTMEUaloT WX KOJMYECTBO, pa3Mepbl, (opMy U okpacky. CpaBHUBAIOT KIIyOEHBKH
Pa3IMYHBIX BUJOB PACTEHHM W OJHOTO M TOTO K€ BUIA C PA3IMYHBIX Y4acTKOB. Pe3ynbrarsl
3aMMChIBAIOT B TAOIUILy, OOBSCHSIOT, I€7at0T BBIBOIBI.

3. HaOuaionenme SIpYCHOW W3MEHYHUBOCTH MOP(}OJOrHYeCKUX NPU3HAKOB 3jakoB. Ha
y4acTKe BBIOMPAIOT C KaKJIOT0 BapHaHTa (HE MeHee JIByX) ombiTa 1o 10 pacTeHui MineHUIIb,
SUMEHSI WIM JPYruX 3JIaKOB, Haxonsmmuxcs B (asze KojomeHus (uBereHus). JInHenkoin
M3MEpSIOT ATUHY M HIMPUHY CaMOM HIMPOKOM YacTH JMCTOBOW MIIACTUHKHU IO sipycaM y BCEX
pactenmii. HaxonaT ux cpeiHee 3Hau€HUE U PACCUMTHIBAIOT CPEAHIOID IUIOMIA/b JUCTHEB IO
sapycam o Gopmye:

S, =0,67ab,

rje: S, — IIOIIab JTHCTa, CM’;

a ¥ b — IMHA ¥ LIMpUHA JIUCTA, CM;

0,67 — koaPuuneHT nepecyera.

Ha wMunnumerpoBoit Oymare (Oymare B KIJIETOUKY) CTPOAT KpHUBBIE SIPYCHOM
M3MEHYMBOCTU: HAa OCH aOCLUCC OTKJIAJBIBAIOT PYC JIUCTHEB, HA OCH OpAMHAT — IMOKa3aTelu.
AHaTM3UPYIOT pe3yabTaThl ONBITA, AT BHIBOJIBI.

ITpoueaypa oueHMBaHUS MHAMBHUAYAJIbHOIO 3a1aHUS
NunuBuayanbHOE 3aaHHe COCTOMT M3 MPAKTHUYECKOW 4YacTH, OOy4aromemycs
HEOOXOIMMO  TEOPEeTUYECKHM H  MPAKTUYECKH OOOCHOBATh  pe3yibTaThl  MOJYyYSHHBIX
HUCCIICIOBAHMH.



[Ipu ouenke omnpenensercs TOJHOTAa W3JIOXKEHUS  MaTepuana, KadecTBO H
MOCIIEIOBATEIBHOCTh M3JIOKEHUS MBICIEH, HAJMUUE JTOCTATOYHBIX MOSCHEHHUH, PUCYHKOB WU
¢doTtorpaduii onbITOB 1 HabMOACHUH (repOapusi). PaboTa BRIMOIHACTCS OTHUM TOKYMEHTOM.

KpuTtepuu onieHkH HHIMBHYAJLHOI0 32/IaHUSA:

«3aueT» BBICTABISICTCA B Cllydae, €CIM HMHIWBUAYAJbHBIC 3aJaHHUS BBIIOJHEHBI,
MPUBEACHBI PUCYHKH, TaOMUIBI U wutoctpanuu (doTtorpadum, repdapuii), TpeOyromue 3T
MOSICHEHHMSI TI0 padoTe.

«He3auer» BbICTaBIICTCS B Cilydae, €clM MHIUBUAYaJbHBIC 3aJaHUsl HE BBIOJHEHBI, HE
MIPUBEJICHBI PUCYHKU W WUTIOCTpauuu (pororpaduu, repbapuii) u T.1m. mo padore, Tpedyromue
9TH MOSICHEHUS K OCTaBJICHHOMY BOIIPOCY.

Bonpochl K 3k3aMeHy:

Komnerenmus Bonpocsr

OIIK-1 Cnocoben pemarts | 1. [Ipeamer, 3agaun u MeTobl (PU3HOIOTHH PACTECHHH.

TUIIOBBIE 3amaun | 2. ['nmaBHeiinue 3Tanbl pa3BUTUS (PU3HOJIOTHUH PACTEHUN.
npodeccrnoHanbHOM 3. 3nauenune TpyaoB Y. Jlapsuna, K.A. Tumupszea u
JESTETPHOCTH HAa  OCHOBE JIPYTUX YICHBIX B Pa3BUTHH (DU3HOJOTUN PACTEHUM.
3HAHUM OCHOBHBIX 3aKOHOB | 4. Pa3gpa)kMMOCTh M peakuus KJIETKH Ha IMOBPEKIAIOIIEEe
MaTEeMaTUYECKAX 51 JIeicTBUE. 3aKOHBI Pa3IpaKUMOCTH.

€CTECTBEHHBIX HAayK ¢ | 5. PacturenpHas KJIeTKa Kak OCMOTHYECKasi CUCTEMA.
MPUMEHEHUEM 6. XWUMHUYECKHI COCTaB, CTPYKTYpa U (PYHKIIUU KJICTKH U €€
MH(POPMAITMOHHO- OpraHesuI.

KOMMYHUKAIIMOHHBIX 7. CtpoeHue W 3HAYCHHE KJIETOYHOW OOOJIOYKH B KU3HU
TEXHOJIOTHUI pacTUTEIBHON KIIETKH.

8. ®epmenthl. MX cTpoeHne, OCOOCHHOCTH MACHCTBUS U
dbusnosornueckas pob.

9. 3aBHCUMOCThH JeHCTBHUS (DEPMEHTOB OT YCIOBUH CpEIbl
(remmnepatypa, pH cpenpl, KOHIIEHTpaIus). AKTUBATOPbI
Y UHTUOUTOPBI.

10. buocunres 6enkoB. Pons JIHK u PHK B a3TOM miporiecce.

11. MexaHu3Mbl NMOCTYIUIEHUS BEUIECTB B KJIETKYy. CTpoeHue
U 3HaYeHHe MeMOpaH.

12.TInazmonm3. Jlemnazmomnu3s. AxcopOnus, (ompeneiacHus).
[Ipu KakuX yCIOBUSIX U KaK MPOUCXOAST 3TU SBJICHHUS.

13.PacTBOpBel  OKpyXarolue KIETKy Tumep-, THIOo-,
M30TOHUYECKUE.

14. Copneprxanue, poJib U COCTOSIHUE BOJIbI B PACTCHHUSIX.

15. TepmoiuHaMUYeCKHEe OCHOBBI BOJ0OOMEHa (BOJHBIH,
OCMOTHYECKHI, MAaTPUYHBIA TOTEHIHAJ, TOTEHIUAI
JIaBJICHUS ).

16.TlocTyninenne BoAbsl B KIETKM KOpPHs. Meponpustus,
HaIpaBJIEHHbIE HA ONITUMHU3ALIMIO 3TOTO MpOoLiEcca.

17. ®opMbI BOBI B IOUBE, UX XapaKTEPUCTUKA, TOCTYITHOCTh
g pactrenuid. KoagduimeHt 3aBsaanus.

18. KopHeBoe pnaBiieHHE €ro pasmepsl, (HU3UOJIOrHYecKas
poab. Cocymas W HarHeTaTelbHas JAEATEIbHOCTD
KOPHEBOW CUCTEMBI.

19. Tpancnupanusi, ee pa3Mepbl, 3HadeHHE. EnuHuUIEBI
U3MEPEHUS TpaHCIUPALIMHI (TpaHCcTIMpaMOHHBIN
k03 dunmenr, MIPOJTYKTUBHOCTD TpaHCIUpaIH,




MHTEHCUBHOCTh TpaHCIHUpaLHH, OTHOCHUTEJIbHAs
TpaHCIIUpaus).

20. JIucT xak opras TpaHcnupanuu. Buasl Tpancnupanuu.

21.CtpoeHue ycTbHIl, (PU3HONOTHS YCTbUYHBIX IBH)KCHUH,
3Hau€HUE YCTHUI] B PErYIMPOBAHUHU TPAHCIUPALIUY.

22.1lepenBukeHue BOJBI B CHCTEME I10YBA-pACTEHUE-
B031yX. CuiIbl, IepeIBUrarolye BOLy IO PaCTEHHUIO.

23.Boanbiii OanmaHc pacrteHuid. Bopaublii neguuur, ero
BJIMSIHUE HA pacTeHUE. 3aBsiIaHus U €ro MOCIEICTBUS.

24. Y cTOMYMBOCTD pacTeHui K MIEPUOANYECKOMY
MOATOIUIEHUIO.

25.00mas  xapaktepuctuka ¢oTtocuHTe3a. llnanerapHoe
3HaueHue (GOTOCUHTE3A B )KU3HU PACTEHUH.

26. JIuct kak opraH (oTocuHTe3a. XJI0POILIACThl, UX COCTaB,
CTPYKTYypa, PYHKIIHH.

27.1lurmenTsl 3eneHoro nucra (xjaopodpmwnn A, B, kapoTus,
kcantromwmn). Wx momHas xumudeckas —¢dopmyda,
cBoiicTBa ((pusmueckue, XUMHUYECKUE, OINTHUYECKUE),
3HA4YECHHE B )KU3HU PACTECHMUII.

28. CBeToBas peakius GOTOCHHTE3A.

29. TemnoBas peakuusi ortocuHTeza. buoxumus ycBoeHus
yraekucioro raza C3-pactenuii (uki Kanbsuna).

30. doToneproIM3M pacTEHUM.

31.Ponp cBera B mporecce doTtocuHTe3a. OmnpeneneHue
bayopuCIICHITUN.

32.0co0eHHOCTh YCBOCHHUsI yriiekucioro raza Cs-pacTeHuid
u CAM - pactenuii. [lorstue o GoToapIXxaHUM pacTCHUMA

33. Cyrounslii xo1 (oTocHHTE3A.

34. Metonpl onpeiesieHrss ”HTCHCUBHOCTH (DOTOCHHTE3A.

35. BiiusiHue BHENIHUX M BHYTPEHHHUX (DAaKTOPOB Ha Mpoliecc
dboTocuHTE3A.

36.KynbTypa pacTeHHd B YCIOBUAX HMCKYCCTBEHHOIO
OCBeEIIeHUs (CBETOKYJIbTYpA).

37.CoBpemeHHbBIEC TpecTaBieHus 0 (portocuHTese. YCaoBus
HEO0OXOUMBIE IJIs1 €r0 OCYILECTBICHHUS.

38. ITento3odocharHblii UKL

39. AspoOHas (haza JIbIXaHUS, XUMU3M. Mecto
OCYUIIECTBJIEHUS B KJI€TKe. buonoruyeckas poib.

40. Anaspobnast  ¢aza  AbIXxaHHS, XUMU3M.  MecTo
OCYUIIECTBJIEHUS B KJIETKe. buonoruyeckas poib.

41.TIpeBpamenue >HEpruv npu AbIXxaHUU. OKHUCIUTENBHOE
dochopunnupoBanue.

42.Ctpoenue, cBoWcTBa M (QYHKIMM MUTOXOHApHA. Teopus
OKHUCIUTENHHOTO (oChHOPUIITUPOBAHHUS.

43. DepMeHTHI IBIXaHUS. Tunsl OKUCIIUTENBHO-
BOCCTAaHOBUTEJIbHBIX PEAKIUH.

44.00mas XapakTepUCTHKa JbIXaHHs, €ro 3Ha4YeHue B
KU3HM DPACTEHUH, CBS3b C JAPYTMMH IIPOLECCAMHU.

HNHTeHcuBHOCTD JBIXaHUS " JIbIXaTEJbHbBIN
K03 PULIIEHT.
45. Ipyrue IIyTU OKHCIICHUS (TIMOKCOJIaTHBIMH,

neHTo30(dochaTHeil) UX B3aUMOCBSI3b. Ponb NbIXaHuUs B




OouocuHTe3€ 0eJKOB, JUIUOB, AMUHOKHCJIOT,
HYKJIEMHOBBIX KUCJIOT U JIp. BAKHBIX COEIMHEHUM.

46. CylHoCTb Ipoliecca IbIXaHue pacTeHUM.

47.1lonsTre 0 pocTe, pa3BUTHE U OHTOreHe3e pacTeHui. Mx
B3alMOCBSI3b U 3HAUEHUE /IS C.-X. IPAKTUKH.

48.Tloko#i, ero xapakTepHCTHKa, OHOJOTHYECKOE U
XO3MCTBEHHOE 3HAYCHHUE.

49.PocToBBIE W TYpPrOpHBIE JBW)XXECHUS PACTCHHUM, WX
OMOJIOTHYECKOE 3HAUCHHE.

50.Pa3Butne  pacrenuit. Tumel OHTOreHE3a.  DTarbl
0O0JIBIIOr0 KM3HEHHOTO LIUKJIA U UX XapaKTepUCTUKA.

51. ®uTtoropmMoHsl (ayKCHHbI, TMOOEpeNNHbI, UTOKEHHUHBI,
stmiieH, ABK). Ux ¢usmnonorudeckas poJis.

52. PU3M0JIOTHS CTapeHusl pacTeHu. Teopus NUKINYECKOTO
CTapeHusl U OMOJIOKEeHUsI pacTeHuil. Ee 3HaueHue.

53. YpaBineHue reHepaTuBHBIM PAa3BUTHEM M CTaApEHHEM B
c.-Xx. mpaktuke. Ilytm perymupoBaHusi CBETOBOIO,
TEMIIEPATYPHOTO, BOJHOTO U MUHEPATIBHOTO PEKUMOB.

54. ®U3M0JIOTHS POPACTAHUS CEMSH.

55. [IpupoHbIE pEryasaTOpsI pocTa.

56. Mcnonp3oBanue (HUTOTOPMOHOB U (PU3HUOJIOTUYECKU
AKTUBHBIX COEIMHEHUH B MPAKTHYECKON AeATeIbHOCTU
YeJnoBeKa.

57.1IpeBpamieHue yrieBoJOB W KUPOB MpPHU MpPOpacTaHUU
ceMsH. @epMEHThI, YYaCTBYIOIIUE B ITUX MPOIIECCAX.

58. TpancnopT opraHMYECKUX BEIIECTB B PACTEHUSIX.

59.I'muko3uasl W alKalOWIBI, WX XHMHMYECKHH COCTaB,
COJIEpXKaHNE B CEIBCKOX035MCTBEHHBIX PACTCHHUSIX.

60. AHTHOMOTHKY U (PUTOHIIUIBI PACTEHUH.

61.IIpeBpamienne Kpaxmajga M caxapo3bl B PACTCHUU.
@®epMeHTHI IPEBpaICHUS.

62.1louyBa KaKk MCTOYHUK MHUTATEIBHBIX JIIEMEHTOB JUIS
pacTeHuil.

63. HeoOxoaumbIie Makpo - ¥ MUKpO3JIEMEHTHI. X nedunur.

64. buocuHTeTHYECKAasT W  BBIACIUTENbHAA JIEATEIbHOCTh
KOpHEeBOW  cuctembl. Mx  Ouonorumyeckas  poJib.
Annenonatusi.

65. dusnonornyeckass pojb W OCOOCHHOCTH MUTAHUS
pacTeHui a30ToM.

66. MUKpOAJIEMEHTBl M HUX pOJb B JKU3HU PACTCHUM.
DyHKIMOHAIBHBIE HAPYILIEHUS IIPU UX HEJJOCTATKE.

67.MakpoasieMeHTBl M HMX pOJIb B JKU3HU DPACTEHUM.
DyHKIMOHAIBHBIE HAPYILIEHUS IIPU UX HEJOCTATKE.

68. KpyroBopor as3ora B CBSI3M C JKHU3HEIEATEIBHOCTH
pacTeHUN.

69.Ilornomenne MOHOB M3 mNOuBbl. VX mnepenBHKeHUE H
nepepacnpeesieHue 1o pacTeHuto. Peyrunuzanus.

70. MexaHU3Mbl TOCTYIUIEHHSI 3JEMEHTOB MHUHEPAIBHOTO
NIUTaHUS B PACTCHHUSL.

71.Posiib MHMKOpM3bl B TIOYBEHHOM IIMTAaHMU JIPEBECHBIX
pacTeHUN.

72. AMMoHMUKanus, HUTpUPHKAIMS U JeHUTpUUKaLus.




3aBUCUMOCTB OT yCJIOBHI Cpeapbl.

73.3acyX0yCTOMYMBOCTb. Mero bt JIMarHOCTUKHU
(U3UOIOTHUECKOTO COCTOSIHUSL PACTCHUN TpHU JICHCTBUU
3acyXx.

74.1'a30yCTONYUBOCTD PACTECHUI.

75. KapoCTOUKOCTh paCTEHUH U ITyTH €€ MOBBIIICHUS.

76.CosiHeyHast  paguanmuss W paAMALMOHHBIX  PEXKUM
HACaXICHUN.

77. bHO2IEKTpUYECKasi aKTUBHOCTb PACTCHHM.

78. IMMYHUTET pacTeHUI U YEM OH 00YCIIOBJIEH.

79. IIputeynaBnuBaromas CIIOCOOHOCTH pa3IUYHBIX
pacTeHuH.

80. BousiHue Mmereo(akTopoB Ha CTENEHb IOBPEKICHUS
PacTUTENbHOCTH BPEAHBIMU T'a3aMH.

81. Mop030CTOMKOCTh PACTEHHIA.

82. 3UMOCTOMKOCTh pacTeHUH.

83. X0JI0JI0OCTOMKOCTh PaCTCHUH.

Bomnpocsl k 3k3ameny:
PA3JIEJI 1. ®dusnonorus 1 OHOXUMUS paCTUTEIBHOMN KIETKH.

1.TIpenmer, 3amaun 1 METOIBI (PU3UOIOTHUU PACTCHUM.

2.I'maBHeiimme Tarmbl pa3BUTHsI (PU3HOIOTHN PACTEHUIA.

3.3nauenue tpynos Y. [lapsuna, K.A. TumupsizeBa u Apyrux y4eHbIX B Pa3BUTHH (PU3UOIOTUU
pacTeHui.

4.PazipakuMOCTh M peaKIls KJIETKA Ha MMOBPEX/IA0IIee IeHCTBHE. 3aKOHBI pa3ApaKUMOCTH.
5.PacturenbHas KiieTka Kak OCMOTHYECKasi CUCTEMA.

6.XuMHueckuil coctas, CTPYKTYpa U (PYHKUNHU KIETKU U €€ OpraHesi.

7.CTpoeHue U 3HaYeHHE KIETOYHON 000JI0YKY B KHU3HU PACTUTEIILHOM KIIETKH.

8.®epmenTsl. VX cTpoeHue, 0cCOOEHHOCTH JEHCTBUS U (PU3HMOTIOTHYECKAs POJIb.

9.3aBucuMoOcCTh JeHCTBUSA (EepMEHTOB OT YCJIOBHM cpensl (Temmeparypa, pH cpensl,
KOHLIEHTpaLKs). AKTUBATOPBI U UHTUOUTOPBI.

10.buocunres 6enkos. Poas JIHK u PHK B aTOM mporiecce.

11.MexaHu3MbI IOCTYIUICHUS BEIIECTB B KIeTKy. CTpoeHHe U 3HaUeHHe MeMOpaH.

12 Ilnasmonu3. J[emnazmonus. AxpcopOuus, (ompenenenusi). Ilpm kakux YCIOBHSIX M Kak
MPOUCXOIAT 3TH SIBJICHUSL.

13.PacTBOpHBI OKpYKAIOIIKE KIETKY TUIep-, TUIO-, K30TOHNYECKHUE.

PA3JIEJI 2. BoaHslii pexuM pacTeHUil.

=

Copneprxanue, poyib U COCTOSTHUE BOJIbI B PACTECHHSIX.

2. TepmoauHaMUYecKMe OCHOBBI BOJOOOMEHa (BOJHBIM, OCMOTHYECKHH, MaTpUYHBIN
MOTEHIMAJ, TOTEHINAJ IaBJICHHUS).

3. Iloctynnenue BoAbl B KIETKH KOpHA. MeponpusaTus, HanpaBjieHHbIE HA ONTUMH3ALMIO 3TOTO
mporecca.

4. ®opmbl BOJBI B MOYBE, MX XapaKTEPUCTHKA, JOCTYMHOCTh Juid pacteHuil. Kosddunuent
3aBsIIaHMsL.

5. KopHeBoe naBieHue ero pasmepsl, (puznosnorndeckas poiib. Cocyiias M HarHeTareibHas
JESITENILHOCTh KOPHEBOM CHCTEMBI.

6. Tpancnupanus, ee pa3sMmepbl, 3HadeHHE. EIuUHUIBI WU3MEpEeHUs  TpaHCHUpPALUU
(TpaHCIMpalMOHHBIH KO3()(DUIIMEHT, NPOIYKTUBHOCTh TPAHCIUPALUH, WHTEHCUBHOCTH
TPaHCIHMPAIMH, OTHOCUTENbHAs TPAHCITUPALHS).

7. JlucT xak opraH TpaHcnupanuu. Buasl Tpancnmpanuu.



8. Crpoenue ycTbull, (PU3MOJIOTUS YCTHHUHBIX JIBWKCHH, 3HAYCHUE YCTHUI] B PETYIHMPOBAHUU

TpaHCIUPALUK.

9. IlepeaBmxeHHE BOJbI B CUCTEME IOYBa-pacTeHue-Bo3ayX. Cuilbl, IepeIBUraOLIUue BOAY 110
PaCTEHHUIO.

10. Bognelit 6ananc pactenuid. Boansiii neduuT, ero BIusHUE HA pacTeHUE. 3aBSIAHUS U €TO
MIOCJICACTBUS.

11. YcToiuuBOCTE PACTEHUM K IEPUOINYECKOMY 1O ATOIUICHHUIO.

PA3IEJI 3. ®otocunTes.

1.06mas xapakrepuctuka (oTocuHTe3a. llmanerapHoe 3HaueHWEe (OTOCHHTE3a B IKU3HU

pacTeHui.

2. JIuct xak opran porocuHTe3a. XJIOPOIUIACTHI, UX COCTaB, CTPYKTYpa, PYHKITUH.

3.Ilurmentel 3eneHoro naucra (xjaopopmnn A, B, kaporun, kcantopmui). Wx mnomHas

XUMHUecKas Gpopmysa, CBOICTBa (pU3NUECKHe, XUMUYECKUE, ONITUYECKHE), 3HAUEHUE B KU3HU

pacTeHui.

4. CgetoBas peakiusi GOTOCHHTE3A.

5. TemHoBas peakuus QorocuHTe3a. buoxumus ycBoeHHs yriekucioro rasa C3-pacTeHHit

(ki KanbBuna).

6. @oToneprnoaAn3M pacTeHHU .

7. Ponnw cBeta B mporiecce porocunTesa. Onpeaenenne GparyoprCIeHITHH.

8. OcobenHocTh ycBoeHus: yriekucioro raza C4-pacrenuit 1 CAM - pacrenuil. Ilonstue o
(OTOBIXaHUH PACTEHU.

9. Cyrounsblii X011 (POTOCHHTE3a APEBECHBIX PACTCHHI.

10. Metoapl onpeniereHUs MHTEHCUBHOCTH (DOTOCHHTE3A.

11.BnusiHue BHENMTHUX M BHYTPEHHUX (paKTOPOB Ha Mpoliecc (POTOCHHTE3A.

12 . KynbpTypa pacTeHUH B YCIOBHUSIX UCKYCCTBEHHOTO OCBEIICHUS (CBETOKYJIBTYPA).

13. CoBpemeHHBIE TpeacTaBieHUs O (OTOCHHTE3e. YCIOBHS HEOOXOIUMBIE IS €ro
OCYILIECTBIICHUSI.

PA3JIEJI 4. [Ipixanue pacTeHUA.

1. TlenTo3odochaTHbIi UK.

2. AspoOHas ¢aza apIxaHus, XMMHU3M. MeCTO OCYyIISCTBICHHUS B KieTke. buosormdecdkas
pOJIb.

3. AnaspoOHas Qasza IpIXaHHUs, XUMH3M. MeCTo OCyIIecTBIEHHUS B KieTke. buomornyeckas
pOJib.

4. TlpeBparienue sHepruu npu Abixanud. OkuciaurenbHoe GochopuInpoBaHue.

5. Crpoenue, cBoiictBa u  (yHKuum  MuTtoxoHApuil.  Teopus  OKHUCIUTENHHOTO
dhochopummpoBaHusL.

6. DepmeHTHI ApIXaHuA. THIIBI OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUH.

7. OOmas xapakTepUCTHKa JAbIXaHUS, €ro 3HA4YeHHE B JKU3HHM PACTCHUMU, CBSI3b C JAPYTUMHU
nporieccaMu. IHTEHCUBHOCTD JIBIXaHUS U JIbIXaTeNbHBIN KOY(PPHUIIHEHT.

8. Jlpyrue mytu okucieHus (TITUOKCONATHBIN, MEHT030(hoc(aTHBI) UX B3aUMOCBS3b. Pob
JbIXaHUsT B OMOCHHTE3e OJKOB, JIMIKIOB, aMHHOKHUCIOT, HYKIEHHOBBIX KHCIOT H Jp.
BAKHBIX COETMHEHUN.

9. CymHocTh npouecca AbIXaHUE PACTEHUM.

PA3JIEJI 5. Poct u pa3BuTHE pacTEHH.

1.IlonsTHe O POCTEC, pa3BUTHUC U OHTOTCHE3C paCTCHHf/'I. HX B3aMMOCBS3b U 3HAYC€HUE IJIA C.-X.
IIPaKTHUKHU.
2.HOKOI>1, €ro XapaxkTCpucCTHKa, OHOJIOTHYECKOE U XO35HCTBEHHOE 3HAUCHUE.

3. PocToBBIE B TypropHbIC ABMKCHUS PACTCHUM, NX OMOJIOrMYecKoe 3HAUCHHE.



4.Pa3zButue pacteHuil. Tumbl OHTOreHe3a. JTambl OONBIIOTO JKU3HEHHOTO IHKJIA W HUX
XapaKTEPUCTUKA.

5.®@urtoropMoHsl (ayKCHUHBI, THOOEpenuHbl, nuToOKeHUHBI, dTHieH, ABK). Mx ¢dusnonorndeckas
pOJb.

6.Dusunosiorus crapeHus: pacteHuit. Teopus MUKINYECKOTO CTAPEHHS U OMOJIOKEHHS PACTCHUH.
Ee 3naueHnue.

7.Y1paBileHHE TEHEPATUBHBIM Pa3BUTHEM M CTAPEHHUEM B C.-X. IIpakTHUke. [IyTu perynupoBaHus
CBETOBOI'0, TEMIIEPATYPHOTO, BOJHOIO U MUHEPAIBHOTO PEKUMOB.

8.®u3n0I0THS IPOPACTAHUS CEMSIH.
9.IlpupoaHble perynsiTopsl pocra.

10. Ucnonb3oBanue (UTOTOPMOHOB U (PU3UOJIOTUUECKH aKTUBHBIX COETMHEHUH B MPAaKTUYECKOM
JeATEIbHOCTH YEJI0BEKA.

PA3JIEJI 6. Cuntes, npeBpallieHue U NepeABIKEHNE OPraHUYECKUX BEILIECTB B PACTEHUU.

1. IIpeBpamieHue yriieBoJOB M JKHPOB IPH MpopacTaHuU ceMsiH. DEepMEHTHI, Y4aCTBYIOIIUE B
ATUX MPOIECCaX.
2. TpaHCHOpPT OPraHNYECKHUX BEIIECTB B PACTEHUSX.
3. I'muKo3uIbl M anKajlouabl, X XUMHYECKUN COCTaB, COJCPKAHUE B CEIBCKOXO3SICTBEHHBIX
pacTeHUsIX.
AHTHOMOTUKH U (PUTOHIIU/IBI PACTEHUM.
[IpeBpamienue kpaxmaiia 1 caxapo3bl B pacTeHuH. DepMeHThI IPEBpaIICHUS.

o &

PA3/IEJI 7. MunepajibHO€ MUTAaHUE PACTCHUH.

1. ITouBa Kak HCTOYHMK NMUTATEIBHBIX JIEMEHTOB JUISl PACTEHUM.
2.Heo0OxoauMbIie Makpo - 1 MUKPO3JIEMEHTHI. X nedunur.
3.buocuHTeTYECKass W BBIACIUTENbHAs  JCATEIBHOCTh KOPHEBOW  cucTteMbl. Mx
Ouosoruueckas poJib. AJIenonaTus.
4.Dusnonoruyeckas poib ¥ 0COOEHHOCTH MUTAHUS PACTEHHUM a30TOM.
5.MUKpO37EMEHTHI U UX POJb B KM3HU pacTeHUi. DYHKIIMOHAIbHBIE HAPYLIEHUS MPU UX
HEJIOCTaTKE.
6.Makpo3JeMEHTbl U UX pOJib B KU3HU pacTeHui. DyHKUHMOHAIBHBIE HApYIICHUS MPU UX
HEJIOCTaTKE.
7.KpyroBopoT a30Ta B CBS3M C JKU3HEACATEIBHOCTh PACTCHUH.
8.Ilornomenne noHOB U3 MoYBHL. WX mepenBukeHue W mnepepacnpesesieHue 1Mo pacTeHHUIo.
Peyrnimszanums.
9.MexaHu3Mbl NOCTYIUIEHUS 3JIEMEHTOB MUHEPAIbHOTO TUTAHUS B PACTEHUSI.

10.Ponp MUKOPHU3bI B TOYBEHHOM MUTAHUH JAPEBECHBIX PACTEHUN.

11. AMMmonudukanys, HUTpupHUKaus 1 IeHUTpuduKamnms. 3aBUCUMOCTb OT YCIIOBUH CpeIbl.

PA3/IEJI 8. IlpucnocoGienue u yCTOWIMBOCTh paCTEHUIA.

1. 3acyxoycTtoiunBOCTb. MeTO/Ibl TUArHOCTHUKU (PU3HOJIOTMUYECKOTO COCTOSIHUS PAacTeHUH
IIpU IEWCTBUHU 3aCyX.

I'a30ycTONYMBOCTE paCTCHUM.

XKapocToiKoCTh pacTeHUI U IYTH €€ MOBBILLICHUS.

ConHeuHas paguanys U paIuallOHHBIX PEXKUM HacCaKICHUH.

buosnexrpuyeckas akTUBHOCTb PaCTCHUM.

VMMyHUTET pacTeHUI U 4eM OH 00YCIIOBIIEH.

[IpimeynaBnuBaroas ciocoOHOCTh Pa3IMYHBIX PACTEHUI.

Bnusinue meTeo(akTopoB Ha CTENEHb MOBPEXKJICHUS PACTUTEIILHOCTH BPEIHBIMH T'a3aMH.

©ONDOTAWN



9. Mopo30CTOWKOCTh paCTEHUIA.
10. 3UMOCTOMKOCTh PaCTCHHUIA.
11. Xo10A0CTOMKOCTh PACTEHHIA.

Hpouenypa OICHUBAHUA JK3aMcEHa:

DK3aMEeHaIMOHHBIN OUJIET COAEP>KUT TPU BOIIPOCA 2 TEOPETUUECKUX U 1 IpaKTUUECKUH.
Kputepuu BbICTaBIE€HUS OLICHOK:

— OLIEHKAa «OTJIMYHO» BBICTABIIAETCS, €CIM OOydawoluiica oOnanaer IIyOOKUMH U
MPOYHBIMU 3HAHUSAMU N0 (U3MOJIOTMM pACTEHUN; IpU OTBETE HA BCE TPU BOIpoca
IIPOJIEMOHCTPUPOBAJI HCYEPIBIBAIOIIEE, TIOCIECIOBATENBHOE U JIOTHYECKH CTPOMHOE HU3JI0KECHHUE;
MPaBMWJIbHO C(POPMYIHPOBAT NOHSITHUS U 3aKOHOMEPHOCTH 10 BOIIPOCAM; MCIIOJIb30Ball IIPUMEPHI
13 IPAKTUKH; CIIENAT BBIBOJ IO U3JIara€MOMY MaTepHaIly;

— OLICHKA «XOPOIIOY» BBICTABIIIETCS, €CJIN 00ydaroluiicss o0nagaeT 10CTaTOUYHO MOJIHBIM
3HAHMEM HM3y4aeMoOM AMCUMIUIMHBI, €r0 OTBET MPEJCTABIISIET IPAMOTHOE H3JI0KEHHE Y4eOHOTO
Marepuaga MO CYIIECTBY; OTCYTCTBYIOT CYILECTBEHHbIE HETOYHOCTH B (DOpMYIMpPOBAHUU
MOHATHH; MPaBUJIBHO NMPUMEHEHBI TEOPETUUYECKUE TOJIOKEHHS, MOATBEP)K/ICHHBIE TPUMEpPaMH;
CZeTaH BBIBOJ; JBAa BOIPOCA OCBEUICHBI NOJHOCTBIO MM OJWH BOIPOC OCBEUIEH MOJIHOCTBIO, a
IIBa JPYTUX JOBOJAATCA JO JIOTUYECKOTO 3aBEepUICHHs] MPH HABOASIIUX/TOTOIHUTEIBHBIX
BOIIPOCaX MPEIoJaBaTelIs;

— OLEHKAa «YIOBIETBOPUTENBHO» BBICTABIIAETCS, €CIM OOyJaroUICs HMeeT oOuue
3HaHMUS OCHOBHOTO Marepuajia ©0e3 YCBOEHHUS HEKOTOPBIX CYIIECTBEHHBIX IIOJIOKEHUM;
(bopMynHUpyeT OCHOBHBIE MOHSTHA C HEKOTOPOW HETOYHOCTBIO; 3aTPYAHSETCS B NPUBEACHUU
IIPUMEPOB, MOITBEPHKAAIOLINX TEOPETUUECKHE TTOJIOKEHUS; OIMH BOIPOC pa300paH MOJHOCTHIO,
JIBa HA4aThl, HO HE 3aBEPILEHBI 10 KOHIA; TPU BOINPOCA HAYaThl M IPHU MOMOIIM HABOIALINX
BOIIPOCOB JIOBOJATCS 10 KOHIIA,

— OIICHKAa «HEYAOBJIETBOPUTEIBHO» BBICTABISETCS, €CIM OOydaroluiics He 3Haer
3HAYUTENbHYIO YacTh MaTepualla; JOMYCTHII CYIIECTBEHHbIE OIIMOKH B NIPOLIECCE U3TI0KEHUS; HE
yMEEeT BBLICJIUTh IJIAaBHOE U CHENaTh BBIBOJ; NMPUBOIUT OIIMOOYHBIE OINpEeNIeHHs; HU OAMH
BOIIPOC HE PACCMOTPEH 10 KOHIIA, HABOJAIIME BOIIPOCHI HE IIOMOTatOT.

Kpurtepuu onennBaHusi Jk3aMeHa:
«OTJIUYHO» - JleMOHCTpupyeT TOJIHO€ TIOHMMaHHe (PU3UOJOTUYECKHX  IPOILIECCOB
MIPOUCXOJIIINX B pacTUTEIbHOM opranusme. Bce TpeOoBaHus, IpeabsBisieMble K 33JaHUIO
BBITIOJTHEHBI.
«xopomio» - JleMOHCTpUpYeT 3HAYUTEIbHOE TIOHUMAHHE (PUIUOJIOTUYECKUX MPOILIECCOB
MIPOUCXOJSIINX B PAcTUTEIHLHOM oOpranusme. Bce TpeboBaHus, MpeabsABIsSEMbIe K 3aJaHHUIO
BBITIOJTHEHBI.

«YAOBJICTBOPUTEJIBHO» - I[GMOHCTpI/IpyeT YaCTU4YHOC IIOHHMMAaHHC (1)I/IBI/IOJ'IOI"I/I‘I€CKI/IX
IpoueCCoOB IPOUCXOAINHUX B PACTUTCIBHOM OpPIraHU3MCE. bonpmmHCTBO Tpe60BaHHfI,
MMpEABABIACMBIC K 3aIaHUTO BBITIOJIHCHBI.

«HEYIAOBJIETBOPUTECJBHO» - I[eMOHCTpI/IpyeT HeOOJbIIOE IMOHHMaHUE (1)I/I3I/IOJ'IOFI/I‘IGCKI/IX

MMpOLECCOB MPOUCXOAAIINX B PACTUTCIIBHOM OPraHU3Me. Msorue Tpe6OBaHI/I$I, NMpEaABABISAEMBIC
K 3aJaHUIO HC BBINIOJHCHBI.

Pacuernble 3a1anus u cutyanuonnbie 3aaaun (OIIK-1 Baanerp)

| ®uznonorus U GMOXUMUS PACTUTEIBHOMN KIETKH

1. ITpu morpyeHuM MOJIOJOTO JHMCTA 3JI0AEH B TUIIEPTOHUYECKHUM pacTBOp caxapo3bl uepes 20
MUHYT HAaCTyNWJ BBINYKIBIM IUIa3MOJM3 B pacTyIIMX KJIETKaX, TOrJa Kak y KIETOK,
3aKOHYMBIIMX POCT, OKOJIO | daca coxpaHsuics BOTHYTHIM Iuiazmonn3. Kak oOBACHUTH
IIOJIyYEHHBIE PE3YJIbTAThI?

2. W3 xopHeruoga KpacHOM CBEKJIBbl BBIPE3AIN JBa KyCcOYKa, KOTOPBIE IOCJE TIIATEIBHOTO
MIPOMBIBAHUS IOMECTUIIM B IPOOUPKH € BOJOM KOMHATHOM Temrieparypsl. B onHy U3 npoOupox



nobasuinu 5 kamens xjopodopma. KakoBa Oymer oxpacka Boabl B mpoOupkax depe3 30 muH
nociie Hayasa onbiTa? Kak 0ObSICHUTD 1IOJIy4YEHHBINA pe3yabTar?

3. Ilpu norpyxeHuu pactuTesbHON TKaHu B 10% pacTBOp caxapo3bl KOHLIEHTpALUs €€ 0cTajlach
6e3 m3Mmenenuid. Kak wusmenutcs xonueHtpamus 15% pacTtBopa caxaposbl, €CIM B HETO
MOTPY’KEHA aHAJIOTUYHAS pACTUTENbHAS TKaHb?

4. OObSACHUTE NMPUYMHBI BOZHHKAIOIIEIO WHOIZIAa MAacCOBOTO PACTPECKHBAHMS KOPHEIUIOJIOB Y
MOPKOBHU U CBEKJIBIL.

5. OxapakTepusyiTe yiIbTpacTpyKTypy ¥ (QYHKIMH MEMOpaHHBIX U HEMEMOpPaHHBIX OPTaHeI
KIIETKU.

6. B 4eM coCTOMT KOHIEIIHS TPAHCTIOPTAa HOHOB Yepe3 MeMOpaHy ¢ IIOMOIIBIO IEPEHOCUYUKOB?
7. Uto sBisieTcd JABMIKYILLIEH CHUJIOM MacCHMBHOIO TpaHCHopTa MOHOB? MOJXKET JIM MAacCHUBHBIN
TPaHCIOPT 0OBICHUTH N30UPATETHLHOE HAKOTJIEHUE HOHOB?

8. OcHOBHast (PyHKITUSI BaKyOJIEH.

9. Kakue pacTBOpbI Ha3bIBAIOTCS U30-, THIIEP-, TUIIOTOHUYECKUMU ?

10. Ha yem ocHOBaHbI MEXaHU3MBbI TTACCHBHOTO U aKTHBHOTO TPAHCIIOPTA BEIIECTB B KIIETKE?

11. Haittu BenuumHy rugapoctarndeckoro noteHiuana (Wyssy).u OOBICHUTH TIPUUHHY Oojiee
BBICOKOTO OTPHUIATEIHHOTO 3HaYeHHs BOHOTO moTeHIrana (Wyom = -2,1 MITA) no cpaBHeHuUIO
C OCMOTHYECKUM MOTEHUHAIOM Wyony = -2,1 MIIA. Onpenenenus NOTEHIMAIOB NPOBEACHBI B
KJIETKaX JJUCTHEB XJIOMUATHUKA B TIOJYIEHHBIN TIEPHO/I.

12. OTxaTelii U3 TKaHU PACTEHUS KICTOYHBIM COK, TIOMECTHJIA Ha TNpu3My pedpakToMerpa.
[Tokazarens mnpenomiienus cocrasuwin 1,3575. Temneparypa 20°C. KakoBa BennunHa
OCMOTHYECKOTO TMOTEHIMaja KJIETOYHOro coka? Mcmonb3oBaTh TaOnuily OIpeneieHUs
KOHIIEHTPALIMH caxapo3bl U OCMOTHYECKOTO MOTEHIMAJA N0 MOKA3ATENI0 IPEIOMIICHUS.

13. Knetka ¢ ocMmoTuueckuM noteHuanom B -0,5MIla norpyxeHa B paCTBOp XJIOPHUCTOTO Kaaus
¢ ocMoTmyeckuM noTeHuuasioM -0,9MIla. Uto mpou3oMaeT ¢ KJIETKOW MOCIE YCTAHOBJICHUS
paBHOBecus? OnpeaeanuTh BeIUUUHY HoTeHnraza 1aBaeHust (- ;..

14. Bpruucauts ocMoTuueckuid mnoteHuuan 0,5M pactBopa caxapo3bl M yKaszaTb, 4TO
MPOU30OMAET € TOTPYKEHHONM B HEro pPacTUTEIbHOW KIETKOW, HWMEIOIMMNA OCMOTHYECKUM
noreHuan -0,6 MIIa.

15. PactBOpHBI, MMetone ocMoTuyeckrue mnoteHuuansl -0,1 u -1,2Mlla, BbI3Banu miazMomus
KJIETOK MCCIIEyeMOW TKaHU, a B pacTBOPE, OCMOTUYECKUE MOTEeHIMaIbl KOTophIX -0,6MIla u -
0,8 MIla mnazmonu3a He ObuT0. UeMy paBeH OCMOTHYECKHM MOTEHIIMAT KIETOYHOI'O COKa
NAaHHOW TKaHU?

16. JIBe xuBbI€ pacTUTEIbHbIC KIETKM compukacaroTcsa. Kynma moiaer Boaa, eciu y mepBOu
KJIETKM OCMOTHYECKHUH MOTEHUHUa KJIeTOYHOro coka paseH -0,1Mlla u Typropnoe nasnenue 0,6
Mlla, a y BTOpOTro COOTBETCTBYIOIINE BenHuuHbI -1,2 u 0,9MI1a?

17. Kak u3aMeHuTCs AMHA Kyco4yKa KapTo(deabHOro KIyOHs MpH MOTPYKEHUU €ro B PacTBOP C
OCMOTHUYECKHM MoTeHuuaioMm -1,2Mlla, ecau u3BeCTHO, YTO TAKOM kK€ KyCOYEK B pacTBOpE,
OCMOTHYECKHI NOTeHIMall KoToporo paseH -0,8MIla, He n3menun cBoux pazmepon?

18. Ilouemy 3ejeHbIE JTUCTHSI OBOIIHBIX PACTEHHMI MOCTE BapKU NMPUOOPETAIOT XapaKTEPHYIO
Oypyto okpacky? OObSICHUTD, YUUTHIBasI H3MEHEHHE MMPOHUIIAEMOCTH MEMOpaH.

19. OcmoTtuyeckuii moTeHHHan kiaetoyHoro coka -0,9MIIA, a pactBopa, B KOTOpHI OHa
norpyxena -0,6 MIla. Kyna noitner Boga? PazoOpars Tpu BO3MOXKHbIE CUTYaIIUH.

20. Kycouku pacTUTENbHON TKaHU NOTPYXKEHBI B PsJl PACTBOPOB C OCMOTUYECKUM MOTEHIIMAIOM
-0,5,-0,7,-1,0, -1,2, -1,8, u -2,0 MIla.

Il BoaHblii pesxum pacTeHuit

1. W3BecTHO, 4YTO B MEpPUOJ BECEHHErO0 COKOJBMKEHUS B MACOKE JAPEBECHBIX PACTEHUM
COJIEPKUTCS MHOTO PaCTBOPUMBIX caxapoB. KakoBo UX mpoucxoxieHue?

2. JlepeBo ¢ IUIOLIa/IbIO JINCTOBOM MOBEPXHOCTH 12 M’ ucnapuio 3a 2 4yaca 3 Kr Bojbl. Uemy
paBHA MHTEHCUBHOCTh TPAHCTIMPALIUU?

3. CKOJIBKO BOJIbI UCMIAPUT PACTEHHUE 3a 5 MHUH. €CJIM MHTEHCUBHOCTh TpaHcnupauuu ero 120 rp
H,0O qu, a IIomaab JMcThes 240 cm??



4. Kak oOBSCHHUTD 3aBSAaHUE JHCTHEB B JKAPKUH JICTHUH J€Hb NMPU JOCTATOYHOM KOJIUYECTBE
BJIard B MOYBE W JIMKBUAALUIO BOJHOTO AeUiinTa HOUbI0?

5. Y HEKOTOpbIX KOMHATHBIX PaCTEHUI HE3aJ0JIr0 Mepes JOXKAEM MOSBISIOTCSA KAl BOJbI Ha
KOHYMKaX JUCTheB. Kak 00BbsACHUTH 3TO siBiIeHKE?

6. Berka uBBI OblIa cpe3aHa ¢ JepeBa, MOCTaBiieHa B 0aHKY C BOJOW M 3aKpbhITa CTEKJISTHHBIM
koanakoM. byzer nu Habmonatecs ryrranus y 3Toi BeTku? OObsiCHUTE.

7. Kakue nucTthsi 0OHApYXKUBAIOT PE3KO BBIPAKEHHBIE CUMITOMBI (POCHOPHOrO TONOJaHUS —
BepxHUE WK HUKHUE? C 4yeM 3TO CBSI3aHO?

8. ¥V Kakoro pacTeHuss HHTEHCUBHOCTb TPAHCIMPALMH BBILIE: y PACTYIIETO B TEHU WM HA SIPKOM
cojiHeyHOM cBeTe? OTBET 000CHYHTE.

9. MO’HO 11 OTIAMYUTH TYTTALMIO OT pochl Ha Tpase? UTo 3TO 3a sABneHus?

10. Kak npoucxoIuT MOTJIONIEHUE U BbIJEIEHUE BOJIbI KIETKON?

11. Yto Takoe XMMHUYECKUI TTOTEHITUAT BOJIBI U BOJHBIN MOTEHIIUA KIETKH?

12. buonoruueckoe 3Ha4€HUE TPAaHCTTUPAIIH?

13. Tlouemy TpaHCHHMpALMIO HA3bIBAIOT «HEOOXOMUMBIM (DU3HOJOTHUYECKUM 3JI0M» IS
pacTeHuii?

14. TloueMy ycCThHIIa CUMTAIOTCS OJHMM M3 3aMEYaTeIbHBIX IPUCIIOCOOIEHUN 3€JIEHOTO
pacTeHus1, BEIpabOTaHHBIX B X0JI€ SBOJIONNN?

15. Kputnueckre nepuopl B )KM3HH IIJI0JIOBBIX M 36pPHOBBIX KYJIBTYp 110 OTHOIICHUIO K BIIare.
16. ®usnosornyeckue moka3arean, Hanboaee TOYHO OMPEACIIAIONINEe HE00OX0TMMOCTh TIOJIMBA?
17. SIBnsieTcst i TpaHCTMpaIs aOCOIIOTHO HEOOXOAMMOM ISl IOCTYTUICHHS BOIBI?

18. Pa3bsiCHUTH MOHATHS: MEPTBBIH 3amac BJIard B MouBe, KO3 PUIIMEHT 3aBsAIaHUs, OT Y€ro OH
3aBUCHUT B nepByto ouepenb? [lonHas BnaroemMkocTh nmouBbl. JloctynHas Biara. Ykazats B Mlla
CWJIBI yJI€pKaHUS BOJIbI B JIETKO-, CPEIHE- U TPYAHOIOCTYITHOM B ITOYBE.

19. TIpopocTKku mepecakxeHbl B TPU COCYy/a C MECKOM MPOMUTAHHBIM PAaCTBOPAMU NMUTATEIbHBIX
conei. B mepBoM cocyae ocmoTuueckuii noteniuman pased -0,2 Mlla, Bo Bropom -0,5 Mlla, B
tpetheM -0,7 MIIa. Kak Oyner mpoucxoauTh BCachIBAHUE BOIbI, €CJTM OCMOTHUECKHI TOTCHIIHAI
KOPHEBBIX BOJIOCKOB 3TUX pacTeHuid cocrasisier —0,6MIla, a typropusiii notennuan 0,1 MIIa?
20. IIpodeccop JI.A. FiBaHOB czenan ClIeAyIONIUNA OIBIT: B Ha4aJle 3UMbI ¢ IOOeroB Oy3uHbI (0e3
OTIENeHUsT HX OT JepeBa) OCTOPOXKHBIM COCKaOJIMBaHUEM ObUI YyAaJeH CJIoH MpoOKu.
Haxopsmuecs Ha 3TUX moderax MOYKU K KOHILY 3UMbI moru6mnu. OHAKo, €ClIi OHU cpa3y ObUIH
00epHyTHl (HOJIBIOM, MOYKH OCTABAIUCH >KUBBIMU. [lOUKM Ha HETPOHYTHIX MOOErax TakKkKe
nepe3uMoBay 6yaromnosryqyHo. Kak oObsICHUTH pe3ynbTaThl 3TOTO ONbITa?

21. Pactenue ucnapuio 3a yac 500 r Bo/bl, a KOpHEBasi CUCTEMa MOTJIOTUIIA 3a 3TO BpeMs 450 r
BoJbl. [lo kakuM mpUyYMHAM HECOOTBETCTBUE IMOIVIOUIEHHOM M McnapeHHoW Boxbl. Kak 310
OTPA3UTCS HA PACTEHUU?

22. 3a BereTalMOHHBIA MEPUOJ pacTeHUs Hakomwiau 2,1 Kr CyxXOoll OpraHM4ecKOM Macchl,
WCIIapuB MpHU 3TOM 525 Kr Boabl. HaliT pOIyKTUBHOCTH TPAaHCIIUPALUU.

23. [IponykTuBHOCTH TpaHcnupauuu 4 r/n. HaiiTu TpancnupaoHHbIi K03 UIIUEHT.

24. IIpoayKTUBHOCTh TPAHCIUPALUKA HEOOXOIUMO OMPEAENUTh, 3HAs, YTO TPAHCHHPAIMOHHBIN
koa¢durment cocrauia 400 m/r.

25. HakonuB 10 Kr cyxoro BemIecTBa, AEPEBO 3a BEreTAIIMOHHBINA MEPUOJ UCIIAPUIIO 2 T BOJBI.
Uemy paBeH TpaHCIUPAITUOHHBIN K03 duiinent?

26. Macca nucra npu MOJIHOM HAacChIIeHUH BoAoM coctaBuia 1,02 r, a nmpu noassaanuu 0,9 r.
Omnpenenure BeIMUUHY BOAHOTO Aeduiuta (B %), eciin abCOMIOTHO cyXash Macca 3TOro JICTa
cocraBuna 0,42 T.

27. Omnpenenuth AHEBHOW M ocTaTouHbId BOAHBIN Aeduuut (BJ]) mmenuns Ha Gorape eciu
aHaJIM3bl NTOKa3anu Maccy 20-TH BbICEUEK M3 CBEXMX JUCTHEB B 13 wacoB nHsA 1600 mr, B 4 yaca
yrpa 1900 mr. [locne HachlmeHust BOJOH BBICEUKH B 00oux ciyyasx umenu maccy 2000 mr, a
abCOIOTHO cyxas Macca WX Onaromapst OTTOKY aCCHMUJISITOB 3a 3TO BpeMs HE MeEHsIach U
coctaBuia 400 mr.

Il ®oTocunres



1. Kak o0OBSCHUTH pa3HYlO OKpacKy CIHUPTOBOM BBITSDKKHM €3 3€JIEHOrO JIUCTa TMPHU
paccMaTpuBaHUU €€ B IPOXOAAIIEM U OTPAXKEHHOM CBeTe?

2. [Touemy o4YeHb KOHIICHTPHPOBAHHBIC PACTBOPHI XJIOPOQHIITIAa UMEIOT TEMHO-KPACHBIN BET?

3. JIBa OOMHAKOBBIX JIUCTA BBIJCPKUBAIUCH TPU JHS B TEMHOTE, a 3aTeM OBLIM OCBEIICHBI B
TEYEHHE 2 4YacoB IMEPBBIM JIMCT KpPAaCHbIM, BTOPOM — JKEIATBIM CBETOM OJIMHAKOBOM
MHTCHCUBHOCTH. Y Kakoro Jmcrta Oymer Oosiee BBICOKOE cojaep:kaHune kpaxmana? Kak sro
OOBSCHUTH?

4. PacteHue ObLJIO OCBELICHO CHayvaja 3€J€HbIM, a 3aT€M CUHUM CBETOM TOH )K€ MHTEHCUBHOCTH.
B kaxux nyuax Oyner HaOmtonarbces 6osee ObicTpoe nornouienue CO, nuctbsimu? [Touemy?

5. Yro Takoe jucToBas Mo3auka? Y KakuWX pacTeHUU OOBIYHO HAOJIOAETCS 3TO SIBIICHUE — Y
CBETOJIIOOMBBIX WJIM TEHEBBIHOCIIUBBIX?

6. [IpuumHbl ruGeny MHOTHX JIECHBIX TpaB (KUCIHUIIBI, HEAOTPOTH, MAaWHUKA) TMOCJE BBIPYOKH
neca?

7. Y MHOTHX pacTeHuil Hepenko HaOmomaercs BoieraeHue CO, TUCThSIMHU B TIOTYIEHHBIE Yachl
neTHero JHs. KakoBel MPUYUHBI 3TOTO SBIICHUA?

8. Kak oObsicHUTH mpekpalieHne (OTOCHHTE3a Y CPE3aHHOTO M MOCTaBJIEHHOTO B BOJY JHCTa
MIPU CaMBbIX OJTArOTIPUATHBIX BHEITHUX YCIOBUSX?

9. V kakux W3 TMEPEYUCICHHBIX PACTCHHM, MIIEHUIIBI WIW KYKYPY3bl, IOJIbIIE IPOJITHTCS
(dboTOCHHTE3 TPU MOHUKEHHOM COJIEP KaHUH YIIIEKUCIIOro ra3a?

10. Yem oTiiMyaeTcss CHEKTPaIbHBIM COCTAaB COJHEYHOIO CBETA, KOTOPBIA I1aJa€T Ha JIUCTh
pPacTeHMii OT CIIEKTPAIILHOTO COCTaBa CBETA, MPOIIEANIEr0 Yepe3 JUCT?

11. ¥V kakux pacTeHUH CBETOJTIOOMBBIX WM TEHEBBIHOCIMBBIX OTUYETIMBEE HAOIOTACTCS
JIMCTOBAst MO3auKa?

12. IlpuyuHBI TOrO, YTO Yy MYTAHTHBIX PACTEHUH Tropoxa C MNOHWKEHHBIM COIEpKaHUEM
KapOTHHOUJOB (POTOCHHTE3 MPOTEKAET MEHEE NHTEHCUBHO.

13. OcHOBHBIC TPUYUHBI CHUKEHUSI MHTEHCUBHOCTH (DOTOCHHTE3a TI0 MEPE CTAPEHUS PACTCHUIA?

14. CtpykTypa 1 pyHKIIUU (HOTOCUHTETHUECCKON €TUHUIIBI?

15. Kak BiuseT HEAOCTAaTOK »JJIEMEHTOB MHUHEPAJbHOTO NUTAHMS Ha WHTCHCHBHOCTh
dboTocunTe3a?

16. UYto Takoe KBaHTOBBIM pacxoj W KBaHTOBBIM BbIXOJH QoTocuHTe3a? Yemy paBeH
TEOPETUYECKUI U IPAKTUYECKUN KBAHTOBBIN BBIXO1?

17. Ilo ypaBHeHHIO (POTOCHMHTE3a PACCUMTANTE MHUHUMAJIbHBIM KBAHTOBBIH PacxojJ B CHHEH U
KpacHOM 4acTsIX COJIHEYHOTO CIEKTPA.

18. ®otonpixanue kak mpouecc. [louemy y Cy-pacTeHHil OHO OTCYTCTBYET WJIM MPOTEKAET C
HaMHOTO 0o0Jiee HU3KOH MHTEHCUBHOCTBIO, ueM y Cs-pacTeHuii?

19. Kak 00bsSICHUTH OTMUPAHKHE HIKHUX BETBEH JEPEBHEB B COMKHYTOM HacaKICHHH? Y KaKoO
MOPOBI CTBOJI OYHILAETCS OT CYYbeB ObICTpee — Yy JINCTBEHHUILIBI WK y enu? [louemy?

20. B teuyenue roga Bce pacTeHHs CBA3BIBAIOT Ha 3emiie B mpouecce porocunreza 1,75x1011
TOHH yriepoja. CKOJBKO KUCIOPO/Ia OHU BBIACTISIOT?

21. CkonbKO OpraHMYecKOro BellecTBa (B MepecueTe Ha TII0K03Yy) HAKOMHUT pacTeHUE KYKYpy3bl
3a cBeTOBOM JieHb (18 u), ecau cpeaHss MHTEHCUBHOCTH (poTocuHTe3a coctasiseT 50 mr CO; Ha
IM /9ac, IUIONIAb JHCTBEB 2,5 MY, MOTEpPU OPraHMYECKOro BeulecTBa Ha Abixanue 7%7
Homyckaetcs, uto 1 r caxapa oOpasyercs npu ycsoenuu 1,5 r COa.

IV Idpixanue

1. HekoTopble CUMTAIOT, YTO BPEAHO OCTABIIATH LIBEThl Ha HOYb B KOMHATE, TaK KaK OHHU
MOTJIOMIAIOT KUCIOPOJ, HEOOXOMUMBIM NJs AbIXaHHUs 4YeioBeka. YToObl OTBETUTH Ha BOMPOC,
HACKOJIBKO 000CHOBAaHO 3TO MHEHUE, MOJICYUTANTE, 10 KaKOW BETUYMHBI CHU3HUTCS COJIEp>KaHue
O; mpotuB 06byHOTO (21% MO 00BEMY) B BO3AyXe KOMHATHI 00beMOM 45 M’ B TederneMm 10
94acoB 3a CUET JBIXaHUS PACTCHH, UMEIOIIUX OOIIYI0 Maccy 2 KI' U CPEIHIOI HHTEHCHUBHOCTH
npixanus 12 mu Oz Ha 1 KT B CYTKH.

2. Kak OOBSICHHUTH pa3NUYHYI0 BEIUYHMHY JbIXaTeIbHOTO KOA(PHIMEHTa MNPOpPACTAOIINX
KPaxMaJMCTBIX U MACISTHUCTBIX CEMSIH?



3. 3enenslii nuct Ha cBery npu Ttemmeparype 25°C unteHcuBHO mnorjoman COz, a npu
noBellieHUH Temneparypel A0 40°C Hawan Bwigenars CO,. Kak o0OBSCHUTH OTMEUEHHOE
HU3MEHEHHE Tra3000MeHa aucta’?

4. [loueMy MHTCHCHUBHOCTD JBIXaHUS KIyOHEH KapToQels pe3Ko, MOBBIMIASTCS MPU MOHIKCHUN
temieparypsl ot 3 jo -1°C

5. XUMUYeCKHIl cOCTaB KOPHEBBIX BbIACICHUI?

6. /[eixarensubiii  xkoddduuuent paen 0,7. Kakue 3amacHbie BemecTBa (YIJIEBOJBI,
OpPraHUYECKUE KUCIIOTHI, OCIKH, KUPBHI) UCTIOIB30BAIIUCH NP AbIXaHUHU?

7. Kakue pacTeHHs CO3[al0T HaMOOJBIIYyI0 OMOMAacCy M BBIACISAIOT B arMochepy camyro
3HAYUTENIbHYIO YaCTh KUCI0poaa’?

8. Ha kakue menu MOXXET OBITh HMCIOJIb30BaHA SHEPTHsl TPAaHCMEMOPAHHOTO MOTEHIHaIa
MUTOXOH/IPUI B paCTUTENbHOH KileTKe?

9. ®U3MOJIOTHYECKOE 3HAUCHHE OTACIIbHBIX TPYII CaXapoB JJI PACTEHUSI.

10. Yo oOriero Mexay OKUCIICHUEM, TIPOUCXOIAITUM B MUTOXOHIPHUSIX KIETOK U TOPCHUEM ?

11. ITpssMo€e 1 KOCBEHHOE BO3ACHCTBUE XUMUYECKUX PETYJIATOPOB POCTA HA JIbIXaHUE.

12. Poinb ¢ocdopa B npoiiecce AbIXaHUS.

13. Kakas cBsI3b MEX/y YJIbTPacCTPyKTypoil U QyHKIIMEH MUTOXOHAPUH.

14. ®usnonoruyeckas pojb KaTanasbl B paCTEHUSIX.

15. Kak MeHsieTcsl aKTUBHOCTbD JbIXaTeIbHBIX (PEPMEHTOB B 3aBUCHUMOCTH OT TemnepaTypsl, pH u
JPYTrUX BHEIIHUX (aKTOpoB?

16. Ilouemy y pacTeHHl OCHOBHBIM JIbIXaTEIbHBIM CYOCTPATOM CUMTAIOTCS YTIIE€BOIBI?

17. Cxonbko COy BeIZIENSET 2 KT AbIIIAIKIX CeMsH 3a 5 cyTok? MaTeHcuBHOCTH nbixanus 0,1 mr
CO; na 1 r cyxoit Macchl B yac. Binaxknocts cemsia 37,5%.

18. Meroapl ompeneneHuss MHTEHCUBHOCTH JAbIXaHUs. B KakuxX eAuMHUIAX 3TOT MOKa3aTelb
MOKeT BeIpaxkarbca? [lpu coOMOaeHUM KaKoro YCJIOBHS ClEIyeT MHPOBOAUTH OMNBITHI IO
M3YYEHUIO JIBIXaHUS XJIOPO(UIOHOCHBIX YacTel pacTCHUS?

19. Yto Takoe mprxarenbHbiii Kodddunuent ([K). Kakosa cBs3b mprxarensHoro koddduimreHTa
(IK) ¢ mpupooit merxarenbHOro cyocTpara? KakoB sHEepreTHuecKkuii BIXO/ B 3aBUCUMOCTH OT
BennuuHbl JIK. KakoBa Obuta Ob1 BemunHa JIK npu okuciaeHUH TIIFOKO3bI 10 ATaHOJ1a?

20. 3eneHbld JUCT HA SIPKOM CBeTy Ipu Temneparype 28°C unrtencuBHo noryoman C0; , a pu
MOBBIIIEHUH Temnepatypsl A0 45°C HanpoTuB HaumHanoch BbiaeneHue C0p. Yem 510
00BSACHUTH?

V Pocrt u pa3Butue pacTeHUi

1. MOXHO JI1 OTHECTH K POCTOBBIM SIBJICHUSM: a) HaOyxaHUE CEMsH B IMOYBe; 0) HaOyXxaHHe
Mo4eK nepea ux pacnyckanueM? OObscHUTE.

2. ®U3HONOrHYecKre MPUUMHBI OCEHHETO JIMCTOMNA/a y IEPEBbEB YMEPEHHOM 30HBI.

3. Kak 00BACHUTH, HAXOAATCA JM IOYKH B COCTOSIHUM TIyOOKOTO TMOKOS WJIM TMOKOM HX
BBIHYXK/ICHHBIN?

4. NHoraa Ha A0JIOHSAX HapALy C TUIOJaMH IPAaBHIILHON (JOPMBI Pa3BUBAIOTCS HECUMMETPUYHBIE
s010ku. Kak 00BsICHUTD 3TO siBIeHUE?

5. V nByx pacTeHMil MOJCONHEYHUKA ObUIM Cpe3aHbl BEPXYIIKM CTeONel, Mocie 4Yero Ha
MOBEPXHOCTh CPE€3a OJIHOTO U3 3THX PACTEHUI HAHECIU MACTY, COJAEPKAILYI0 UHIOIMIYKCYCHYIO
KHUCIoTy. Pacnyctarcs u y 3TuX pacTeHuil na3yuHslie nouku? Kakoi BBIBOJ MOXKHO clienaTh Ha
OCHOBAHHUU 3TOTO OMbITA?

6. IloueMy 03uMBbIE COpTa 31aKOB HE I[BETYT, €CIIU UX MIOCEATh BECHOU?

7. Tlouemy Hu3KOpocible (QEHOTUNBI pacTeHui (ropox, KyKypys3a, ¢acoilb U Jp.) CHIBHO
pearupyrot Ha 00paboTKy rH00epeIMHOM, a BBICOKOPOCIble cnado?

8. Kakum 00pa3oM MOXKHO JIOCTUTHYTH OTaJIeHUS IMCThEB Miepe]] YOOpKOo# 1101087

9. C kaxoif 11e7bI0 B TUBOBAPEHUH HCIIOIB3YIOT THOOEperinH?

10. B 4em 0COOEHHOCTH OHTOTEHE3a OJJHOJIETHUX, IBYIETHUX U MHOTOJICTHUX PAaCTeHUN?

11. Buonorudeckoe 3HaYeHUE SIPOBU3ALUHU U (POTOTIEPUOIU3MA.

12. KakoBa posb (puroxpoma B pacTeHUsIX?



13. Yto Takoe GoJibiasi KpuBasi pocTa pacTCHHIA?

14. KakoBbI OCHOBHBIE TI0JIO)KEHUSI TOPMOHAIBHOW U MOJICKYJISIPHON TEOpUU pacTEeHUn?

15. Kak MO>XHO BBI3BaTh 00Opa30BaHUE OECCEMSIHHBIX TI0JIOB (MMapTeHOKA Privsi)?

16. Kakumu arpoTeXHU4YECKMMH IPUEMaMHU MOXHO BIUSATh Ha POCT U

pa3BUTHE pacTeHUM?

17. Otnnuue Ipyr OT Apyra TPONU3MOB U HACTHIL?

18. Tumnsl nokost ceMsH U (pakToOphl, UX 00ycIaBIMBaIOIAE?

19. Tlpouecchl, MPOTEKAIOIINE MPU TOKOE CEMSIH.

20. OcoOeHHOCTH MPEBPAIICHHUS BEIIECTB IPHU CO3PEBAHUH CEMSH MACIUYHBIX KYIbTYpP?

21. CnocoObl yCKOpEHUs CO3PEBaHMS TLIOI0B.

22. O0Opa3oBaHKe STUJICHA B PACTEHHSX U CIIEKTP €ro OMOJIOTHYECKOTO JCUCTBUSI.

23. Kakue npenaparbl IPUMEHSIM aMEpPHUKaHI[bl, BO BpeMs BOWHbBI BO BreTHame, /Ui onaneHus
JIUCTBEB B JIecax [yl OOHapyXeHUs napTu3an?

24. Tlepeuncnute MPHEMBl TMPH TIOMOIIM KOTOPBIX MOXHO: YCKOPUTH MEPEXOJ] TOYEeK B
COCTOSIHUE TIOKOSl, 3aJiep’KaTh PACIyCKaHHE MOYEK, BBIBECTH MOYKU M3 COCTOSHUS TTTyOOKOTO
MTOKOSI.

25. CpaBHuth (eHonoruueckue (aspl u 3tanbl opranorenesa no ®. Kymepman. Pacrenue
Haxoautes Ha [X stane. Kakoii a3e pa3BUTHS 3TO COOTBETCTBYET?

26. Cox xaprodens, BbLACPKAHHOTO B TEUEHHE HEAENM MpPU HU3KUX TEMIlepaTypax HMem
nokazatens mnpenomsierust 1,3409, a cok Takoro e kaprodens u3 xpanwiauma 1,3359.
Omnpenenure 0CMOTHYECKHUE MOTEHIMANIBI COKAa U OOBSICHUTE NMPUUYUHY TaKUX M3MEHEHUH. [
OTIpeNIeTICHUS UCTIONB3YUTE pedPaKTOMETPUUECKUE TAOTHITBI.

27. C 20-meTHero TOMOJSl Cpe3aHbl YEPEHKHU; OJUH Yy OCHOBAaHUS, PYrOd U3 CpEIHEH 4YacTh
KpoHbl. Kako# u3 HUX JIydIlie YKOPEHUTHCS U ObICTpee TIEPEHIeT K IIBETEHUIO?

VIl MunepaiibHOE TUTaHNUE PACTCHUI

1. [Touemy opranudeckue yaoOpeHHs] peKOMEHAYETCsI BHOCUTh B OOJIBIINX J103aX U 33J0JT0 JI0
rocesa’?

2. B yem 3akitodaercs CTpyKTypooOpasyromas posib KalbIllUs U MarHus B O KJIeTke?

3. C xakuMu (PU3HMOJIOTHUYECKUMHU IpolleccaMu Haubosee TECHO CBsA3aHa IOTJIOTUTEIbHAs
NESATENbHOCTh KOPHEBOU CHCTEMBI?

4. TloueMy pa3Hble OpraHbl PacTeHHsI COJEP)KAaT HEOJUMHAKOBOE KoMyecTBO 30ibl? Kakwue
Oprasbl pacTeHUI cojiepxaT HanboJIbIIee KOJIMUYECTBO 301617

5. Kakue TucThsi — MOJIO/IbI€ MITM CTaphle COAEPKAT OOJIbILE 30JIbHBIX

3JIEMEHTOB?

6. Makpo-u MUKPOAJIEMEHTHI CIIOCOOHBIE K PEYTHIIH3AIUH?

7. Kak BnuseT n30bITOYHOE YBIIAXXHEHHE TMOYBBI HA MOTJIOTUTEIBHYIO JIEATEIbHOCTh KOPHEBOM
cUCTEMBbI?

8. Hemocratok kakoro sineMeHTa HPUBOIUT K OCIM3HEHHUIO KJIETOK pacteHuii? C yem 3TO
CBSA3aHO?

9. Uem 0OBSACHUTH OTpHUIATENBHOE JAeWcTBHE W30BITKAa Aa30THBIX YyIOOpEHWIl Ha yposkaii
KapTodens?

10. Kak BbIpacTuTh pacteHue 0e3 MOYBBI, M KaKUE YCIOBHUS MPU 3TOM HEOOXOJIUMO COOIIOAATH.
[IpuBenuTe mpuMepbl OCHOBHBIX PELIENTOB MUTATEIbHBIX CMECE.

11. KakoBbl 3aKOHOMEPHOCTH «IEPBUYHOTOY» MOTJIOIICHHUS] MUHEPAIBbHBIX 3JIEMEHTOB KOPHEBOM
cucremoii (B mepBbie 10-30 MHH) W MOTJOLIEHUS MOCIEAYIOUIEro (smerocs yacamu). Uro
TaKoe «CBOOOTHOE» MPOCTPAHCTBO U NMOYEMY €TI0 Ha3bIBAIOT «KAKYIIUMCSI»?

12. Kak ycraHaBnuBaeTcsi HEOOXOJUMOCTh TOTO WM WHOTO 3JeMeHTa? B 4yem cyTh mpaBmia
Hezamenumoctu? Ilouemy 0. JInbux chopmynupoBai 3akoH «Bo3BpaTa»?

13. B necuanbix cocynax cMech [ 'enbpurens B nepBom BapuaHTe moJsiHas, BO BTOPOM Takas e,
HO BMecTo Ca(NOs); BHecen CaSOs, B Tpethem KCI 3amenen na KNOj. KakoBbl OymayT
pe3ynbTaThl BhIpAIIMBAHUS PACTEHUMN?



14. Tlouemy TMOIJOLIEHUE MUHEPAIbHBIX JJIEMEHTOB MMEET HW30MpaTeIbHbIN XapakTep?
[Tokaxwure 310 HA IpUMeEpaX.

15. Ponp MHKpOOpPraHun3MOB B NHUTaHUU pacTeHU. B03MOXXHOCTH yCBOEHHS pacTEHUSIMU
OpraHMuYecKux coeuHeHni. CTepuiibHbIE KYJIbTYpPBl pacTeHuil. Mukopusa.

16. Uro Takoe (HU3MOJOTHUECKH KHCIbIE W (U3UOJOTHUYEcKH mienounsle conu? IlpuBectn
npumMepbl. Kak 0OBSCHUTH HAaMHOTO JIydlllee YCBOEHHE OBCOM (ochopuTa MpH BHECEHUH
CEpHOKUCIOro aMMOHMs? DPocPOopUT — H3MENbYCHHBIH HPUPOJHBIN MUHEpA] CcoAep Kalluii
docdop.

17. Ckompko cymepdocdara (comepxkanue dochopa B HeM 7%) HEOOXOAMMO BHECTH Ha
OTIBITHYIO JCJISTHKY 5 M’ 9TOGBI KOJIMYECTBO docdopa B pacuere Ha ra cocTaBisuio 14 xr?

18. Kakoe KOJIM4ecTBO CEpHOKHUCIOTO aMMOHHS HEOOXOIUMO BHECTU B BET€TAI[MOHHBIA COCY],
cojepxaniuit 6,5 kr mouBbl ucxoa u3 HopMbl 0,9 T azota Ha 1 Kr nmouBkl. BaaxkHocTh mouBsl 20
%?

19. [Touemy yepemiKy JIUCTHEB YACTO COJIEPKAT OOJIbIIIE HUTPATOB, YeM caMu JUCThs? 1 mouemy
3¢ ($EeKTUBHO MCIOJIB3YIOIINE HUTPAThl HYXKJal0TCs B MOJIHOeHe?

20. Kakoif MOXHO czienath BBIBOJ IO PsIly PAaCTEHUI HE JAIOLIUX MOJIOKHUTEIbHYIO PEaKIMI0 Ha
madenmnamun B kpenkoir HpSO, (MocuHEHME) HECMOTps Ha TO, YTO TOYBA, TZIE OHU PACTyT,
oueHb Oorara HuTparamu. HazoBurte Takue pactenus. B uem nx oco6eHHOCTH?

21. B xunorpamme Cyxoil MacChl CBEKJIBI coaepxkutcs 45 mr Oopa. CKOJBKO JTaHHOTO
MHUKpO3JIEMEHTa BBIHOCUTCS C Ta, €Cl ypokaitHOCTh cBekiibl 350 1/ra? Binaxknocts 30%.

VIl IlpucnocoGnenue u yCTOMYUBOCTh paCTEHUM

1. Kak 0OBSICHUTB, UTO XBOSI COCHBI, BBIJIEP)KUBAIOIIAsT 3UMOM MOPO3BI JI0

-43°C, neToM TMOHET MPH UCKYCCTBEHHOM OXJIaxaeHuu 10 -8°C?

2. Yo GoJiee omacHO JjIsl PACTCHHIA: 3MMHHE MOPO3bI WJIM BeCEHHUE 3aMOpo3ku? OOBICHHTE.

4. Kak 0OBACHUTH NpOU3pAcCTaHHWE B IYCTHIHE TIONBIIAHOB, HE OTJIUYAIOUIUXCS BBICOKOM
3aCyX0YCTOMYUBOCTHIO?

5. Tlouemy y cEBEpHBIX pacTeHUH OOWTAIOMMUX Ha 3a00JOYEHHBIX MOYBAX MMEIOTCS MHOTHE
npusHaku kcepoputoB? [lepeuncnure 3TH MpU3HAKH.

6. Kak ncnosnp3yercs KJI€TO4HAsi IPOHULAEMOCTbD JIJIs1 JUAarHOCTUKHU COCTOSIHUSI paCTEHUI?

7. Kak MOXHO MCHOJIb30BaTh OMO3JIEKTPUUECKUE SIBJICHUS JJIS1 OLEHKU YCTOWYMBOCTH PacTEHUI
K HEOJIaronpusiTHBIM YCIIOBUSIM Cpe/ibl?

8. Kakumu (¢u3nonoro-6MOXMMHYECKUMU OCOOEHHOCTSMU OTJIMYAIOTCS MOPO30YCTOMYUBBIE
pactenus?

10. VYcnoBus, HeoOXoaumble Uid MPOXOXKICHHS (a3 3aKaTuBaHUs JIPEBECHBIX 3UMYIOIIHUX
pacTeHui.

11. Mopdonoruueckue u Gpu3roIornueckue 0COOEHHOCTH COJICYCTOMYMBBIX PACTEHUH.

12. Ilytu nmoctyrieHus ra3000pa3HbIX 3arpsi3HUTENEH B pacTeHUS.

13. Ha kakue CTpyKTypbl KIETOK ACUCTBYIOT paauoHyKiuiabl? K KakuM H3MEHEHUSIM OHHU
MPUBOSAT?

14. OcHoBHBIE ITyTH MOCTYIJICHUS IECTUIIMIOB B PACTEHUSI.

15. B yem paznuuue GpuU3HOIOT0-OMOXMMHUYECKHX IMOAXOJ0B MPU OLEHKE JNeHCTBUS (aKTOPOB
BHEIIHEN cpejibl Ha KauecTBO yporkasi 0000BBIX U MATIUKOBBIX TpaB?

16. IIpsiMoe 1 KOCBEHHOE IEHCTBUE BBICOKUX TEMIIEPATYP HA PACTEHUE.

17. Kakue BemiecTBa B pacTeHUH B SKCTPEMAIIbHBIX YCIOBHUSAX CIIOCOOCTBYIOT BO3HMKHOBEHUIO
3aLIUTHO-TIPUCIIOCOOUTENBHBIX peaKkiuu?

18. B uem paznuuue (U3HOIOTMYECKOTO ASUCTBUS Ha PACTEHMS MOBBIIMIEHHBIX U MOHMKEHHBIX
TeMIIepa TYyp, BHI3BIBAIOIINX MOBPEXKICHHE U 1aXKe THOeNIb pacTeHUN?

19. Uro Takoe mpoliecc 3aKanuBaHUs pacTeHui? Bec nm pacTeHUs! CIOCOOHBI K 3aKaJIMBaHUIO?
Kakue ¢usnonornueckue M3MEHEHHs], MPOUCXOSIIME B MpoIlecce 3aKaIMBaHUS, MOBBIIIAIOT
YCTOMUYMBOCTh pacTeHUM K MOpo3y. [louemy?



20. O®u3MoNOrMyYecKHMe OCHOBBI M  HpoOJIeMbl  opommaemoro  3emuenenus. Kakue
(bu3noIOTHUECKUE TOKA3aTeId UCHONB3YIOT JUIsL OmpenesieHus: cpokoB monuBa? I[louemy Ha
IIOJIMBHBIX YYaCTKaX UCIIOJIb3YIOT MTOBBIIIEHHBIE J03bl MUHEPATIbHBIX Y100pEeHUI?
21. Meronpl ompeAencHUs 3aCyXOyCTOMYMBOCTH pacTeHuid. Meponpustus 1o 0Oopbbe ¢
BpPEAHBIMU BIMSHUSIMU 3aCyXU Ha PACTEHUS.

IMpoueaypa oueHuBaHUSA:

PacuerHble 3a1aHMsA U CUTyallMOHHBIC 33Ja4¥ MMEET NIMCbMEHHOW BHJI, HANPABICHHBIN
Ha TBOPYECKOE OCBOCHHUE KOMIIETEHIIUMI, IPOIMCAHHbBIX B paboyell MporpaMMe AUCLUIIIUHBL.

[Ipn oueHke HeOOXOOUMO ONPEAEIUTh IOJHOTY H3JIOKEHHs pabOThl, KauecTBO H
TOYHOCTb PAaCYeTHOW YaCTH, YETKOCTb U IOCIIEOBATEIBHOCTh M3JI0KEHUS PELICHUN, HaIU4He
JIOCTATOYHBIX MOSICHEHUM.

HpI/I OIICHUBAaHUU HCO6XOI[I/IMO 06paTI/ITI> BHUMAaHHC Ha CIICAYIOIINC MOMCHTBI:

cojiepaHue paboThI;

OTBCTHI HAa BOITPOCHI;

MOPSIIOK TPOBEICHUS PACUETOB;

00beM 1 oopmIIeHHE PaOOTHI;

IIOJIHOTA U IPaBUJIIbHOCTb BBIBOIOB pa60T1>1.

Kpurtepun ouenku:

OIICHKa <«3a4YT€HO» BBICTABIIACTCS OOYUJaAIOMIEMYCs, €CIIM CaMOCTOSITENIbHO pelraeT
MOCTABJICHHBIE 3aJa4l, UCIOJb3ys BECh apCeHall UMEIOIIMXCS 3HAHUM, YMEHMH U HaBBIKOB;
yMeeT OLEHMBaTh, aHAJIM3UPOBATh U 0000IAaTh, 1e1aTh BHIBOABI IO pe3ylbTaTaM COOCTBEHHOM
NesITeNIbHOCTH;

«HE 3aUTEHO», €ClId O0yJarouiuiicss AOMycTUl TpyOble OMMOKA W HE MOI MPUMEHHUTh
MOJTy4YCHHBIC 3HAHUS JIJIS PEIIeHUsI (BBITIOJHEHHUS ) TTIOCTABICHHOM 3a1aun (3a1aHus), 000CHOBATh
MIPUMEHSIEMbIE TIOJIOKEHUS.

KoMmiekT 3ajanuii 1J1d DK3aMeHa:

QenepalibHOE  TOCYIApCTBEHHOE OMOKETHOE 00pa3oBaTelIbHOE  YUYPEXKJACHHUE BBICIIETO
obOpazoBanus «I ocymapcTBEHHBIN arpapHblid yHUBepcUTeT CeBEPHOTO 3aypabsi»

HNHCTUTYT ATPOTEXHOJIOTHYECKUA

Kadenpa O0mieit 6nonorun

YueOnas aucuurnHa Ousnonorus pacreHuit

[To HanpaBiIeHUIO «ATPOXUMHUS U arPOTIOYBOBEICHUE)

[Ipoduib «Arposkonaorus»

Dk3aMeHarMoHHbINH OuiteT Ne 1

1. XuMHYECKHi cOCTaB, CTPYKTYpa U (YHKIIMU KJICTOYHOUN CTCHKH PaCTCHUA.

2. MexaHU3MBbI OCTYIUICHUSI 3JIEMEHTOB MUHEPATBLHOTO MMUTAHUS PACTEHUH.

3. Ckonbko cynepdocdara (comepxkanue ¢docpopa B HeM 7%) HEOOXOIMMO BHECTH Ha
OTIBITHYIO JCISHKY 5 M” 4T06HI KordecTBo (ocdopa B pacdere Ha ra COCTaBISIIO 14 Kr?

Cocrasui: K.B. Mowuceesa / [« » 2020 r.

3aBenytomuii kadeapoit A.A. Jlsames / /«» 2020 r.




IIponoskenne npuioxenns Ne 1
Jluct nepeyTBep:kaeHusi padoyeil nporpaMMbl y4eOHO 1M CHMILIMHBI
Pabouas nporpamma:
onobpena Ha 20 /  yueOnbIii roa. I[Ipotokon Ne  3acemanus xadeapsr

or“ 7 20 T.

Benymuii nperogaBaTeinb

3aB. kadeapoii

onobpena Ha 20 /  yueOubIi roa. [Tpotokom Ne 3acenanust Kadenpbl

or“ ” 20 T.

Benymuii npernogaBaTenb

3aB. kadenpoit

onobpena Ha 20/ y4eOHsIii roa. [Iporokon No 3acenaHus Kagenpol
or“ 7 20 T

Benymuii npernogaBaTenb

3aB. xadenpoit

omobpena Ha 20/  yueOnsIit Toa. [Iporokom Ne 3acemaHus Kadeaphl

or“ ” 20 T.

Benymmii npenonaBarens

3aB. kadenpoii

omobpena Ha 20/  yueOnsIi roa. [Ipotokonm Ne  3acemanms xadempsl

13 2

oT 20 T.

Benymwuii npenonaBarens

3aB. xadenpoi

onobpena Ha 20/ yueOusii roa. Ilporokon Ne 3acemaHus Kageapsl

or“ 7 20 T.

Benymuii npenonaBarens







