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[Tpu pa3paboTke paboueilt mporpaMMbl yaeOHOM TUCIUIUIMHBI B OCHOBY ITOJOXKEHBI:

1) ®I'OC BO mno wHamparienuto mnoarotoBku 35.03.03 Arpoxumusi M arpomno4yBoBeleHHe
yTBEpKJICHHBII MuHHCTEpcTBOM 00pa3oBanus u Hayku PD ot «26» utonst 2017 ., mpukas Ne 702.

2) YueOHbll TUIaH NPOPUIs A2poIKoniozuiecKkue mexHonocuu yugpposozo noas onoopeH YUueHbIM
coseroM @I'BOY BO I'AY Cesepnoro 3aypainbs ot «31» mas 2024 r. [Iporokon Ne 14

Pabouas mporpamma yueOHOM JUCIHMILTAHBI 0JT0OpeHa Ha 3acenanuu kadeaper OOme 61nosorun ot

«31» mas 2024 r. [Iporoxos Ne 9
/fé//

3aBenyromnuit kadenpoit A.A. JlsmieB
Paboyas nmporpamma yueOHON TUCITUTIITUHBI 0JJ00peHa METOIMYECKUM COBETOM MHCTUTYTA

ot «31» mas 2024 r. ITpotoxon Ne 8

IIpencenarens MK ATU %Mffj’/ T.B. Cumakosa

Pazpabotuuk: k. c.-x. H., norieHT K.B. Mouceepa

JupeKkTop MHCTUTYTA: A M.A. Konomiua



1. Hepeqeﬂb IJIAHUPYEMBIX peE€3yJbTaToB oﬁyt{em/m nmo JUCHHUILIMHE, COOTHECCHHbLIX C

IJIAHUPYEMBIMHU pE3yJbTaTaMHU OCBOCHUSA 06pa30B3TeJILHO]7] MMporpaMmmbl

Koo WNunukatop
Pesynbrarsl IlepeyeHp  IUIAHUPYEMBIX  PE3YJIBTATOB
Komne- JOCTH)KEHUS
OCBOCHHS 00y4yeHHs 1o JUCUUIUINHE
menHyuu KOMIETEHINH
3HATh:
- 3aBHCUMOCTh  (PH3HOJIOTHUYECKHX
IPOIIECCOB OT BHYTPEHHUX M BHEIIHUX
(dakTopoB Cpelibl; IPUHLIMIIBI
dopMHUpOBaHUS BEIMYMHBI M  KadyecTBa
ypO’Kasi OCHOBHBIX CEIbCKOXO3SIHCTBEHHBIX
KYJIBTYD,
yMeThb:
;/Iﬂ-loorm-l - OTIPE/IEIIATh 3aBUCHMOCTh
Cract (U3HOJIOTHYECKIX MPOILIECCOB oT
KOHKPCETHLIC BHYTPEHHUX W BHEIIHUX ()aKTOPOB CPEIIBI;
3ajatn UCTIOJIb30BaTh TPUHIHUIBI  ()OPMHUPOBAHHUS
Crniocoben npg(i)eccpIOHam) BEJIMYMHBI W KadecTBa ypoXkash OCHOBHBIX
pemrars  Tumossie | TON CEeITbCKOXO3SUCTBEHHBIX  KYIBTYp  JUIS
3aa9u ACATETBHOCTH pelIeHHs CTAaHIAPTHBIX 3a/ad  Ha OCHOBE
npoeccuoHaIBHO (ouetixa Y| pu3Hon0ro-GHOXMMHYECKUX — 3aKOHOB M
it nestenpHOCTH Ha | TOBPIHICHAC NIpaBWUIT,
OCHOBE 3uannpii | TOKA3ATCICH MOJIb30BAThCS  OPTaHOJICNITHYECKUMH U
OCHOBHBIX 3aKoHOB | NASHEACATCIRH | 50y yvpraecknmn MOKa3aTeIsIMI B
OIIK-1 OCTH pacTeHHi)
MaTeMaTHYeCKUX U Ipolecce  MPOTHO3MPOBAHMS  KayecTBa
€CTECTBEHHBIX 1 TPEACTABIACT | yiyoxas; ompeensiTh IKH3HECIOCOOHOCTH
HayK c | PSSYAPTATBEL  HX | yacrurenbHbIX  TKaHed,  MCXomd U3
MIPUMEHEHHEM PCIICHIA Ha | BO3MOKHOCTH OCYIIECTBICHHS B HHX XOJa
uHpopmanponHo- | OCHOBC ($U3M0JIOTO-OMOXUMHUYECKHUX TTPOIIECCOB
KOMMYHHKAI[UOHH g)mnonoro- BJIA/1eTh:
BIX TEXHOJIOT U HOXUMMHCCKHX | _ ¢oBpeMEHHBIME METONAMH HCCIIE/JOBAHHS
3aKOHOB “1u nonysenms wHbOpMammm o  Xxoxe
TpasHil dbopMupoBaHus KauecTBa ypoiKasi;

npuéMaMH TIOMCKAa HOBBIX CBEJACHHUU B
obmacthi  QUHOJIOTHM M OHOXUMHH
pacTeHHil, CBSI3aHHBIX C  IOJyYCHHUEM
ypOKasi CeNbCKOXO3SHUCTBEHHBIX KYIBTYP
BBICOKOI'O KauecTBa, COBPEMEHHBIMH
METOJJAMHU HCCJICIOBAHUS H  TOJYYCHUS
uHpopMalud O XoA€ (DHU3HOJIOTHUYESCKHX
MPOIIECCOB B PACTUTEIILHOM OpraHU3Me;
HaBBIKAMH 00paboTku u aHanm3a
MOJIY4aEMBIX SKCTIEPUMEHTAIBHBIX JTAaHHBIX

2. MecTO IMCHUILUINHBI B CTPYKTYpe 00pa30BaTeIbHON MPOrpaMMbl

I[aHHaH JUCHTUIINIMHA OTHOCUTCA K EJZOKy 1 00s13aTeNnbHOM YacTu O6pa3OBaTCJlBHOI>'I porpaMMmal.
I[J'ISI HU3YUCHHUA NUCHUIIINHBL HCOGXOI{I/IMLI 3HAHUS B 00JIaCTH: XUMHUH, 6OTaHI/IKI/I, OKOJIOTHH.

duznonorus paCTCHI/Iﬁ ABIIACTCA Hpe,[[IJ_ICCTByIOIJ_Ieﬁ JUCHMIUIMHON I JMCLMILIMH: 06H_ICC

ITIOYBOBCACHHC, OMOXUMHUS paCTeHHﬁ, arpoMeTeopoJIiorus, paCTCHUECBOACTBO, arpOXUMMUHIL.

JucuuminuHa u3ydaercst Ha 2 Kypce B 3 ceMecTpe Mo o4HO# Gpopme 00ydeHus.




3. O0beM JUCHUILVIMHBI U BU/bI y4eOHOH padoThl
OO0mas TpyI0eMKOCTh AUCIUIUINHBI cocTaBisieT 144 daca 4 3aueTHBIC €IMHHUIIBL.

Bun yae6HO#I paboThI dopma 00ydeHus
OYHas

AyauTOpHBbIE 3aHATHSA (BCEro) 64

B mom uucne: -

JIEKIIMOHHOTO THIA 32

CeMHHaApCKOTO THUTIA 32

CamocrosiTesibHas padoTa (Bcero) 62

B mom uucne:

31
[TpopaboTka MaTepuaia JIEKIuH,
MOATOTOBKA K 3aHATHSIM
CaMoCTOATEIBHOE U3YUEHUE TEM 8
Pedepar 20
WuauBuayaibHble 3a0aHUS 3
Bun npomexyrodHoil arrecranum: DK3aMEH
9K3aMEeH 18
O01mas Tpya10eMKOCTh: 144
4acoB 4

3a4YCTHBIX SINHHUI]L

4. Conep:kanue QM CHUNINHbBI
4.1. ConepxxaHue pa3ieioB JMCHUTIITHHbBI

Ne Haumenosanue Conepxanue paszaena
n/m | pa3zgena
JUCIUIIINHBI
1 2 3
1. ®dusnonorus u | CtpykrypHas ¥ (QyHKIUMOHAJbHAS OpraHu3alus PacTUTENbHOI
OMOXUMHUS KJIETKH. XHMHYECKUH COCTAB PACTUTEIBHOM KIETKU. DEpPMEHTBI, UX
pacTUTENBHOU Ouosnorudeckass pojib. AMHHOKHCIOTBI, OCJKH, MUPbI, YTJIEBOBI,
KJIETKH BUTAMUHBI.
2. Boansiii  pexxum | Conmepkanue, COCTOSSHME W (YHKIMM BOJbl B PACTUTEIHHOM
pacreHui OpraHusMe. TepmoanHamuueckue OCHOBBI BOI000MEHa.
[Toctymienue BoAbl U €ro 3aBUCUMOCTD OT yciaoBUi. TpaHcnuparius,
e€é Buupl, peryiuposanHue, nyru cHuxkeHus HWT. IlepenBuxenue
BOoAbl. Bonueiii Oamanc. Bomuelii nedunuT u ero BIHMSHHE Ha
pacTeHusl.

3. | ®oTocuHTE3 Obmee mpexacraBneHue o Qorocunrese. llmanerapHoe 3HaueHUE
dotocunTesa. Jluct kak opran GotocuHTe3a. [IUTMEHTHBIE CHCTEMBI
dotocunTe3za. CBeroBble peaknuu (orocunTeza. Merabonuszm
yriepoga npu (otocunreze. Ocobennoctn ¢orocuntesa y Cs u
CAM-pacrenuii. BnusiHue BHYTPEHHUX M BHEIIHUX YCIOBUH Ha
nporecc ¢oTtocuntTesa. Ilytu perymupoBanusi. DOTOCHHTE3 Kak
OCHOBa  NIPOJIYKTUBHOCTH  CEIbCKOXO3SAWCTBEHHBIX  PACTEHUM.
CBETOKYNbTYpA C.-X. PACTEHUM.

4. | Ieixanue Jpixanue — OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIN npoiiecc.

pacreHui @DepMeHTHI IbIXaHusl. XuUMHU3M Jbixanus. [ nukonmn3. AspoOHas daza
npixaHusd. [{pyrue nytu apixaHus. DHEpreTruka JbIXaHus.

5. | Poct u paszButme | [lonatue o pocrte, pa3BUTHUH, OHTOreHe3e pacTeHHil. KietouHsie

pacTeHui

ocHOBBI poctra. duroropmonsl. Poct nenoro pacrenus. PoctoBbie
sIBJICHUSI. BnusiHue BHYTPEHHHUX YCJIOBHM Ha pPOCT. 3aBUCHUMOCTH




pocTa OT 3KOJIOrHuecKuX (akTopoB. [Bmkenune pacrenuii. Passurue.
Ilepuomu3aumss  oHroreHeza.  Sfposuzammsa.  Dotonepuoausm.
®u3noNIoTHs CTapeHUs. YTNPaBICHUE I'€HEPAaTUBHBIM pa3BUTHEM U
crapeaneM. @uznonorusi GopMUPOBaHUS TUIOAOB, CEMSH U JAPYIHX
NPOAYKTUBHBIX 4YacTel pacTeHuid. PU3MOJOTUS MOKOS M CHOCOOBI
IIPEBPALIEHUS €TO0.

6. | Cunres, KoHcTuTynimonnsle ¥ 3amacHbleé  BEIIECTBA B PAacTEHUHU.
npespamenue U | [IpeBpamienne kpaxmaia U caxapo3bl B pacTeHuu. DepmeHTHI
NepeIBUKEHUE npespauieHus. OpraHnyeckue KUCIOThI. [ JIMKO3UAbI U alKalouIbl,
OpraHUYECKUX UX XUMHYECKUH COCTaB, COJEPKAHUE B CEIbCKOXO3SHCTBEHHBIX
BCIIIECTB B | pacTeHHAX. AHTHOMOTUKM M (UTOHIMIBI pacTeHHid. DIaBoOHBI H
pacTeHuu (G1aBOHOMBI, UX XUMHYECKas MpUpoAa U (PU3UOJIOTUYECKAsT POJIb.

[lepemenienne u TpaHCHOPT OPraHUYECKUX BEUIECTB B PACTEHHH.

7. | MunepanbHoe @U3HOJIOrHYeCcKasl pojib MAKPO- U MHUKPOIJIEMEHTOB. /[narHocruka
MUTaHUE nepumuTa NUTATENbHBIX 3JeMeHTOB. lloriomieHne MUHEpalbHBIX
pacTeHuii BEUIECTB, IEpEMEIIeHNe HX IO pacTeHuio. BwigenurenbHas u

CUHTeTHUYecKass  (PyHKUMU KOpHEBOU cucteMbl. Ou3nosiornyeckue
OCHOBBI IPUMEHEHUS YA0OpEeHUH.

8. | [Ipucnocobnenne | 3amUTHO-TIPUCTIOCOOUTENBCKIE PEAaKIIMA PACTEHUH Ha JeicTBhe
U YCTOMYMBOCTH | MMOBPEKAAFOIINX (akTopOB. X051010-MOpP030-3UMOCTOMKOCTh
pacTeHni pacTeHuN. Jnarnoctuka YCTOWYHBOCTH. Kapo- 51

3aCyXOYCTOMYUBOCTb. CoJieyCcTOMYMBOCTD pacTeHuH.
["a30ycTONYMBOCT®.
4.2. Pa3geapl IMCOMIINH M BUABI 3aHATHI
ouHas opmMa 00ydeHUS
Ne HaumenoBanue paznena | Jleknuon | Cemunap | CPC Ok3a | Bcero
/0 | JUCLUIUIMHEI HOTO CKOTO MEH
THOA qac.
TUIA
1 2 3 4 5 6 7

1. duszunonorus u OMOXUMUS 4 4 10 18

PaCTUTEIbHOU KIIETKU
2. BoaHeb1i pesxuM pacTeHui 4 4 8 16
3. | ®orocunres 4 4 8 16
4, JlpIxaHue pacTeHUi 4 4 8 16
S. Poct u pazButue pacrenuit 4 4 8 16
6. | CuHres, IIPEBPALLICHUE " 4 4 6 14

NIEpPEIBUKEHNE OpraHMYECKHUX

BEILECTB B PACTEHUU
7. | MuHepasibHOE TUTaHNUE PACTEHUIN 4 4 6 14
8. | [IpucnocobneHne U ycToiMuuBOCTh 4 4 8 16

pacTeHui

DK3aMeH 18
OO11ee KOIMYECTBO YacOB 32 32 62 18 144




4.3. 3aHATHS CEMHUHAPCKOIO THIIA

Ne
/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. TInazmomnu3, ero GopMseI U JIETMIa3MOITHN3
KomnoxkBuym «®uzuonorus u  OUOXUMUS
PaCTUTENBHON KIETKW»

BonHslit pesxxnM pacteHui

1. OnpeneneHre KOHUECHTPAILMU KIETOYHOTO
COKa M MHOTEHIMAJLHOTO OCMOTHUYECKOIO
JaBJeHUs pehpakKTOMETPUICCKUM METOOM
2. Omnpenenenne HUHTEHCUBHOCTH
TPaHCIIUpPAIMA Y CPE3aHHBIX JIMCThEB TIIPHU
MOMOIIA TOP3UOHHBIX BECOB 10 MIBaHOBY
KomnokBuym «BogHBIN pexnUM pacTeHUIN»

dotocunTes

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

KomnokBuym « @OTOCUHTE3 »

JlpIxaHue pacTeHun

1. OmnpeneneHue HWHTEHCUBHOCTH JIBIXAHUS
CEeMsIH pacTEeHUH

2. OnpeneneHre akTUBHOCTH KaTana3bl B
pa3IMYHBIX YaCTIX PACTCHUI

KomnokBuym «JlpixaHue pacteHHi»

Poct u pasButHe pacteHui

1. W3ydenue nuHEWHOTro pocTa mnodera u
KOpHS

2. HabmioneHue 3a NMepHOAMYHOCTBIO pPOCTa
MEXJO0Y3/IUN TOPOA (TPOIU3MBI)

3. H3yueHue BIUAHUSA WHJIOJUHOYKCYCHOMN
KHCJIOTHI HAa YKOPEHEHUE YePEHKOB (acoiu

4. TlpepsiBaHuEe Tepuoja TMOKOs Yy KIyOHeH
KapTo(ens mpu NOMOIIY THOMOYEBHUHBI

Konnoksuym « PocT u pazButue pacteHuin»




6. 6 CuHTe3, TpeBpalleHHEe W MEPEIBUKCHHE 4
OPraHWYECKUX BEUIECTB B PACTEHUU

1. OOHapyxeHUe TyOUITHHBIX BEHIECTB (BHT.
C)

2. OrmpeneneHve aKTUBHOCTH aMuia3 B
IPOPACTAIOIINUX CEMEHAX

KomnoxBuym  «CuHTE3, mpeBpaiieHue U
NEepeIBMKEHUE OPraHMYeCKUX BEIIECTB B
pacTeHum»

1. 7 MuHepanbHOE IUTAHUE PACTEHUN 4

1. Omnpenenenue o6beMa KOPHEBOW CUCTEMBI
MerooM Cabununa u Kosocosa

2. O06HapyXeHue HUTPATOB B JIUCTHSIX W
KOPHAX PACTEHUI

Konnoxsuym «MuHepaipHOe UTaHNE
pacTeHuin»

8. 8. 1. 3amacHele BemecTBa CeMAH U UX 4
MpeBpAILEHUs ITPH TPOPACTAHUH

2. Onpenenenne 3aCyXOyCTOMYUBOCTH
pacTeHui
KomnokBuym «IIpucnocobnenmne u
YCTOWYUBOCTH PACTEHUI»

Bcero 32

4.4. [lpumepHasi TeMaTHKA KYPCOBBIX POEKTOB (pador) - ne npedycmompeno OIIOIT

5. OpraHu3anusi caMoOCTOAITEILHOI PadoThI 00y4YaIOIMXCHA MO JUCHHUIIIIHHE
5.1 Tunbl caMoOCTOATEIbHO PadOThI U €€ KOHTPOJIb

Tun camocTosITeTbHON PabOTHI dopma o0ydeHus Tekymuii KOHTPOJIb
O4Has
[IpopaboTka Marepuaia 31 TECTUPOBAHUE
JIEKIUH, MOJATOTOBKA K
3aHITHUSIM
CaMmocTodTenbHOE  HU3YYEHHE 8 TEeCTHUpOBaHUE, cobece0BaHKe
TeM
Pedepar 20 3aIuTa
WNuauBuayanbHble 3a0aHus 3 co0eceJoBaHUE

5.2. Y4eOHO-MeTOAMYECKHE MAaTePHAJIbI /ISl CAMOCTOSITE/IbHOMH PadoThI:
1. Mowuceesa K.B. Meroaudeckne ykazaHusi Il CaMOCTOSITEIBHOW pabOThI CTYIEHTOB IO

muctuminae «®Pusnonorust pactenuin» / K.B. MouceeBa. — Tiomens: ['AY CepepHoro
3aypanbs, 2018. — 41 c.

5.3.Tembl, BLIHOCHMBbIE HA CAMOCTOSITEJIbHOE H3yYeHHE:



Paszoen 1 ®uznonorus u OMOXUMHS PACTUTENFHON KIETKU
1. CsoiicTBa BOJBI U €€ 3HAYEHME B KU3HU pacTeHHUH. OCMOTHYECKHE SIBICHUS B KIIETKE; POJIb
BaKyOJIM U KJIIETOYHOM CTECHKHU.
Pa3nen 2 Boaublil pexuM pacTeHU
1. JlBurarenu BOJHOTO TOKA B PACTEHUHU.
2. buonornyeckoe 3HaueHWe TpaHCHHpanuu. JIMCT Kak OpraH TpaHCHHpAIMU. 3aBHCHMOCTh
TpaHCIUpPALMHU OT BHEIIHUX YCIIOBUM. [[puMeHenne aHTUTpaHCIMPAHTOB.
Paznen 3 dotocunres
1. 3aBucumocTh (HOTOCHHTE3a OT BHEIIHUX W BHYTPEHHUX YCIOBHH. /[HEeBHas nMHAMHKa |
CE30HHbIEC U3MEHEHUs (POTOCUHTE3A.
Paznen 4 Jlpixanue
1. Posp npixanuwst B JKM3HU pacTeHui. Mcmonb3oBaHWe SHEPTHH, BBICBOOOXKIAIOIICHCS B
IpoLiecce bIXaHusl, Ha (PU3NOJOTUYECKUE MPOLIECCH] B PACTUTEILHOM OpPraHU3Me.
2. 3aBHCHMOCTb WHTCHCHUBHOCTH JIBIXaHHsI OT BHYTPEHHHUX M BHEUTHUX (aKTOPOB. JlpIxaTeabHbIH
KO3((UILHEHT U €ro 3aBUCUMOCTh OT BHYTPEHHUX U BHEIIHUX YCIIOBUH.
Pasgen 5 Poct m pazButHe pacTeHnn
1. OHToreHe3 ¥ OCHOBHBbIE OJTallbl pPa3BUTUS pacTeHud. BospacTHas W3MEHUYUBOCTH
MOP(OJIOrHIEeCKUX U PU3NOJIOTUIECKUX TPU3HAKOB.
Pasgen 6 CuHres, npeBpamieHue U NepeIBHKEHHE OPTAaHNYECKUX BEIIECTB B PACTEHUH
1. TlpeBpaieHue BemecTB Npu MpopacTaHuu ceMsiH. BropuuHslii MeTaboau3M.
Paznen 7 MunepaibHOE MMTaHNUE PACTEHUI
1. XuMmuyeckuil 3eMEHTHBIH cOCTaB pacTeHHd. Makpo- U MHUKpPODJIEMEHTHI, UX YCBOSEMBbIE
(hOpMBI U POJIb B )KU3HHU PACTEHHH.
Paznen 8 IpucnocoGnenre u yCTOMUUBOCTh pacTEHUI
1. Tlonsatus (HU3MOIOTHYECKOTO CTpecca, YCTOWYMBOCTH, amanTaruu. IIpucmocoOneHue
OHTOT€HE3a PACTCHUH K YCIOBUSAM CPEIbI KAK PE3YNIbTAT UX SBOJIIOLIMOHHOTO Pa3BUTHS.

5.4. Temsbl pedeparoB:
Pa3znesa Ne2 «BogHblil pexxum pacTeHHiD)
Annenonatus. BzaumocBs3b pacTeHu.
Booobmen pacreHuid.
[lepenBurkeHue BOJIbI 110 PACTEHUIO.
[Tornouienne MUHEpPaIbHBIX BEIIECTB PACTCHUSIMHU.
[IpuMeHeHre aHTUTPAHCIIUPAHTOB B IPAKTHKE CETLCKOTO X031 CTBA.
3Ha4yeHue BOJIbl B )KU3HU PACTCHUIA.
CocTosiHME BOJBI B TKAHSX PACTCHU.
TpaHcropT opraHMYECKUX BEIIECTB B PACTCHUSX.
Mertoonoruyeckue npoodaemMbl (PU3HOIOTUN PACTCHHIMA.

© PN AR WD

Pazgea Ne 3 «®DorocuuTe3»

1. BiusiHue CeKTpanbHOIO COCTaBa CBETA HA PA3BUTHE PACTEHUM.

2. BausiHMe cieKTpalIbHOTO cocTaBa cBeTa Ha (hopMupoBaHHe (POTOCUHTETUYECKOI0 anmapara.
3. BiusiHuE CBETOBOTO pekMMa Ha aHAaTOMUUYECKYIO CTPYKTYPY JIMCTA.

4. BiusiHue cBeTa Ha pOCT PacTEHUM.

5. BinsHue KadecTBa M MHTEHCHUBHOCTM CBE€Ta Ha COJAEP)KAHME NHMIMEHTOB M ONTHYECKHE
CBOMCTBA JIUCTA.

6. BriusiHne MHTEHCUBHOCTH CBETA HA YNCJIO U pa3Mep XJIOPOIIACTOB.

7. 3eJIeHBIN JUCT U COJIHEYHAs paJualusl.

8. CBETOBOI peKUM MOCEBOB.

9. CBs13b (pU3HOIOTUU PACTEHUH C JPYTMMH €CTECTBEHHBIMU HAYKAMHU.

10. CoBpeMeHHBIE METOAbI U3YUEHUsI HHTEHCUBHOCTH (DOTOCHHTE3a pacTEHU.



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

ConneuHast paguanus U paaualliOHHBIA PEKUM HACAKICHUI.

CyrouHble pUTMBI Y PaCTEHHI.

Cyrounslii X0 (POTOCHHTE3a Y PaCTCHUH.

@DOTOCUHTETUYECKU aKTUBHAS PaJualis U METO/Ibl €€ U3MEPEHHUSI.

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

@opMHUPOBAaHUE JIUCTA B CBA3U C aaNTAllMEN PACTEHUM K YCIOBUIM OCBEILICHHOCTH.
XuMu3M mporecca PoTocuHTe3a (COBPEMEHHBIC MPEICTaBICHU).

SIBenue hoTonepruoIM3Ma U ero MpaKTHIECKOe 3HaYCHHUE.

6. DoHJ OLIEHOYHBIX CPpEaACTB 1Jisl MPOBECACHUSA l'lpOMe)KyTO'lHOﬁ arreCcranmmu oﬁyqamumxca nmo

AUCHHILINHE
6.1 TIlepeueHp KOMIETEHIHII ¥ OLEHOYHbIE CPEIACTBA MHAMKATOPA [I0CTUKEHUS
KOMIIeTeHIM i

Nupuxarop HaumenoBanue

Kowmre IlepedyeHb TNIAHUPYEMBIX  PE3YIBTATOB

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 | GU3NOIOTHIECKUX MTPOIIECCOB oT
MPEACTABISAET BHYTPEHHHUX U BHEIIHUX (PAaKTOPOB CPEJIBI;
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;
MOJIb30BATHCSI  OPraHOJIENTUYECKUMU U
OMOXHUMHYECKUMHU MoKa3aTesiMu B




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

- COBPEMEHHBIMH METOJIAMH HUCCIICOBAHMS
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 HCCIICIOBAaHUS W  TIOTYYSHHS
uHpopMaiuu o0 xoae (U3HOJOTUYECKHUX
IPOIIECCOB B PACTHTEIBHOM OpraHU3ME;
HaBbIKaMU  00paboOTKM M aHaIW3a
MOJTy4aeMbIX AKCTIEPUMEHTAIBHBIX
JTAHHBIX.

6.2 llIkaanl olleHUBaHUSA

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 pacTUTeNbHOTO oOpraHu3ma. Bce TpeboBaHMsA, TpeAbsBISEMbIE K  3aJaHHUIO
BBIIIOJTHEHEIL.
JlemoHcTpHpyeT YaCTUYHOE HOHUMAaHHE (hM3HOJIOTHYECKOTO COCTOSIHUS
3 pacTUTENBHOTO OpraHu3Ma. boJbIIMHCTBO TPeOOBaHMA, MPEABIBISIEMbIC K 3a/IaHUIO
BBIIIOJTHEHEI.
JleMoHCcTpHpyeT HeOOJIBIIIOE HOHHUMAaHHE (hU3HOTOTUYECKOTO COCTOSHUSA
2 pacTUTENBHOrO OpraHm3Ma. MHorue TpeOOoBaHUS, MPEIbABISEMble K 3aJaHHI0 HE
BBIIIOJTHEHEI.
IIkaJia oneHMBaHUs TECTUPOBAHMS HA IK3aMeEHe
%o BBINOJHEHUS 3aTaHNA Banaa no 5-0aabHOH cucreme
85 —-100 5
71 -84 4
50-70 3
Mmenee 50 2




6.3. TunoBblie KOHTPOJIbHBIC 3aIaHUA WA UHbBIEC MaTE€pUaJibl:

VYka3aHbl B IPUJIOKEHUH 1.

7. IlepeyeHb OCHOBHOW M [JONOJHUTEIbLHOW Y4eOHOIl JuUTepaTypbl, HeOOXOAUMON IS
OCBOCHMS THCIUIIIHHBI
a) OCHOBHasl IUTEpaTypa
1. Ky3ueunoB B.B. ®usnonoruss pacrenuii B 2 1. Tom 1: y4eOHHMK A aKaJeMHUYECKOTO

OakanaBpuata / B. B. Ky3uenos, I'. A. ImutpueBa. — 4-¢ wu3g., mepepab. u mom. — Mocksa:
WznatensctBo [Opaiit, 2019. — 437 c. (bakanaBp. Axamemuueckmii kypc). — ISBN 978-5-534-
01711-3. — Tekcrt: anexkrponnsiii // DBC KOpaiir [caiit]. — URL: https://urait.ru/bcode/431927 (I'pud
YMO BO)

0) TOTIOJIHUTENbHAS JTUTEPATYPA:

1. Jlazapeuu C.B. boranuka u ¢hu3nosorust pacteHui [ DIeKTpoHHBINA pecypc]: yueOHoe mocobue

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

noctyma: http://elibrary.ru/item.asp?id=21557913. — H3b «eLIBRARY», o mapouito

2. Mengenes C.C. ®uzunonorusi pacreHuid [DIeKTpOHHBIN pecypc]: yueObHoe nmocodue / Mensenes
C.C. — Dnexrpon. TekctoBbie nanubie. — CI16: BXB-IletepOypr, 2013. — 512 ¢. — Pexxum gocryma:
http://elibrary.ru/item.asp?id=21556049. — HOb «eLIBRARY», no maposiro

3. daneera E.®. buoxumus pacrenuii / E.®. ®aneesa. — Tromens: [AYK TOHB. — 2014. — 308 c.

4. ®duznoyorus U OMOXUMUS pacTeHU: ydeOHOe ocoOue [IIeKTPOHHBIN pecypc]: / COCTaBUTENH
C. A. Tyxsun [m gp.]. — Ilepcmanosckuii: [lonckoit T'AY, 2019. — 172 c¢. — URL:
https://e.lanbook.com/book/133430. — TekcT: 3IeKTPOHHBIH.

5. Kmumenko H. H. ®wusmonorus pacrenuii: yuebHoe mocodome Tekct: snextpoHHBIA / T.M.
Xpomoga. CII06.: Jlanp. — 2022. — 103 c.

6. Xpomosa T.M. Boranuka ¢ ocCHOBaMH (DU3HOJIOTHH PACTCHHMA. IS By30B TEKCT: BJIEKTPOHHBIN /
yueonuk / T.M. Xpomosa. CII6.: Jlans. — 2023. — 380 c.

7. Cynenosckas A. B. boranuka u ¢usunonorus pactenuii / A. B. CynenoBckas. — 2-¢ u3j., cTep. —
Cankr-IlerepOypr:  Jlams, 2023. — 140 c¢. — ISBN  978-5-507-45585-0. -
URL.:https://e.lanbook.com/book/276461.— TekcT: 371€KTPOHHBIIA.

8. XKypnan «®u3nosa0rus pacTeHUI.

8. Ilepeuenb pecypcoB HHGOPMALMOHHO-TeJIeKOMMYHUKAIIUOHHOM ceTn ""MHTepHeT"

1.www.rsl.ru —poccutiickas rocyrapcTBeHHast OHOIHOTEKA

2. WWw.nlr.ru — poccuiickas HalMOHaIbHast OHOIHOTEKA

3.WWW.hns.ru — HalMoHaIbHAs 3JCKTPOHHAs OMOIHOTEKA
4.http:/lwww.rusplant.ru/ sxypran «®u3nonorust pacTeHu»

5. http://www.agrobiology.ru sxypran «Cenbckoxo3siiicTBeHHas! OUOJIOTHSI.
Cepust: buosiorus pacteHnin»

WWW.Ippras.ru - HHCTUTYT (U3NOJIOTHH PACTCHHIH

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

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

Hay4Has JIeKTpoHHas Oubnmoreka e-library; IPRbooks.

© 0N

9. MeToauyeckne yKa3aHus JJs 00YyYAKIIUXCS 110 OCBOCHHIO U CHUIIMHBI
1. Mouceea K.B. Metoauueckne yka3aHus Ijsl CAaMOCTOSTEIBHON pabOThI CTYACHTOB IO JAUCIUILUIHHE
«Dusnonorus pacrenuit» / K.B. MouceeBa. — Tromens: 'AY CeBeproro 3aypanbs, 2024. — 41 c.


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

10. IlepeyeHb MHPOPMALMOHHBIX TEXHOJIOTHH - He UCNONbL3YemCs

11. MaTepuajbHO-TeXHUYECKOe odecrieyeHHe AU CIUIIITHHBI
Jnist oGecriedeHns JTEKIIMOHHBIX 3aHATHI UMEETCS ayAUTOPHUS C MYJIbTUMEIUIHBIM 000pyJOBaHUEM.
Jliis mpoBeieHust 1a00paTOPHBIX 3aHATUN UMeeTcs yaeOHas taboparopus mo OU3HOIOTUU pacTEHUH ay/.
7-427 ¢ nmpubopamu 1 000pyJOBAHUEM:

[TpuGopsl: OGaHM BOASHBIC, OWHOKYIAPHI, BECHI: TOP3UOHHBIC, OJIIEKTPUYECKHE, DIIEKTPOHHEIC,
nabopatopust OII-2, BCTpsxWBaTeNnb, MHKPOCKONBI, OHHOKYJSIPBI, NPUOOP «MHKPOMHUXAdIHCH,
ncuxpomerp Aocmana, pedpakTOMeTp, CYMMIbHBIA mKad, TepMocTar, (OTOKOJIOPHMETP,
AIIEKTPUYECKHE IIUTKHU, MIKA( BBITSKHOM.
ObopynoBanue:

- UMHBEHTapb: OpUTBBI, TUHEHKHU, HOXKH, MUHUETHI, PACIBUIUTENHN, Ta3bl, OaHKHU U JIp.;

- MaTepuaibl: )KUBbIe KOMHATHbIE U TOJIEBbIE PACTEHUS, PACTEHUS B BOJHBIX, IIECUAHBIX, MOYBEHHBIX
KYJIbTYypax, CEMeHa, repoapuii u p.;

- XUMUHYecKas Mocy/a;

- XUMHUYECKHE PEaKTUBBI;

- TaOIUIBI, CTCHIEI;

- BuJeokacceTsl «OKu3Hb pacTeHui»

- clafg-IeKIuu

12. Oco0eHHOCTH OCBOEHHS IMCIHHUIJIMHBI [JIsi WHBAJIHIOB W JHUIl C OrPaHUYEHHBIMH
BO3MOSKHOCTSIMU 310POBbSI

OOydenue o0OydalOIIMXCS C OTPAaHHMUYEHHBIMH BO3MOXKHOCTSIMHU 370POBbSI MPH HEOOXOIUMOCTH
OCYILIECTBJISIETCSI HA OCHOBE aJallTUPOBAHHON paboueill MporpaMMbl C HCIHOJB30BAaHUEM CIIEHUATbHBIX
METO/I0OB OOy4YeHHs M JOUIAKTHYECKUX MaTepuajoB, COCTABJIEHHBIX C Y4€TOM OCOOEHHOCTEH
MCUX0(U3UUECKOTO Pa3BUTHUS, HMHAWBUIYaIbHBIX BO3MOKHOCTEH M COCTOSIHMSI 3J0POBbSI TaKHUX
oOy4Jaroruxcst (o0y4aromerocs).

B nensax ocBoeHus yueOHOW MporpamMmbl AUCHUUIUIMHBI WHBAIUAAMHU W JUIAMH C OTPAaHUYEHHBIMU
BO3MOXHOCTSIMHU 3/I0POBBSI 00ECIIeUnBaETCS:

* U WUHBAJIUIOB U JIUI C OIPAaHUYCHHBIMU BO3MOXKHOCTSMHU 3JI0POBBS MO 3PEHUIO: Pa3MelICHUE B
JNOCTYIHBIX Ui OOydaroluxcs, SBISIOUUXCS CIENbIMH  WMIU  CIA0OBUISAIIMMH, MeECTaX M B
aJlanTUPOBaHHON (opMe crnpaBOYHON HHGOPMAIMU O PACIUCAHUU YUEOHBIX 3aHATUN; MPHUCYTCTBUE
aCCHCTEHTa, OKAa3bIBAIOILIEro 00yUaroleMycs HeOOX0IMMYI0 ~ TIOMOIIb; BBIIYCK  allbTEPHATUBHBIX
dbopMaToB  METOAMYECKUX MaTepuaioB (KPYHMHBINA MIpUBT Wi aynuodailsibl), HCIIOIb30BaHHE BEPCUU
carita s cnaboBuasmux DbC IPR BOOKS u cnenumansHoro moomibaoro npuioxkenuss IPR BOOKS
WV-Reader (mporpaMmmbl HEBU3YaJbHOTO JOCTyMa K MHGOpMAIUU, IpeTHa3HAYCHHON ISl MOOMIBHBIX
yCTPOMCTB, paboTarouux Ha omnepanuoHHoi cucteme Android u i0S, koTopast He TpedyeT crenuaabHO
00yueHHOTO acCUCTeHTa, T.K. Jroau ¢ OB3 mo 3peHuto paboTalT CO CBOUM YCTPOWCTBOM MPHUBBIYHBIM
CrocoO0OM, HCMONb3ysd CHEIUANbHBIE IITAaTHBIE MPOrpaMMBbl JUIsl HE3pAYUX JroAed, ¢ kotopbiMu [PR
BOOKS WV-Reader nmeeT noIHYH0 COBMECTUMOCTH);

*  JUIS UHBAJIHWJIOB W JIMIl C OTPAHHMYEHHBIMUA BO3MOXKHOCTSMH 37I0POBBS MO CIYXY: HaJUICKAITIMHU
3BYKOBBIMHU CPEICTBAMU BOCTIPOU3BEACHNUE HHMOPMAIUH;

* JUIS WHBAJNUAOB U JIMIl C OTPAaHUYCHHBIMU BO3MOXHOCTSMHU 370POBBS, UMEIOIIUX HapYyIIECHUS
OTIOPHO-ABUTaTENIBHOTO ammapara: BO3MOXHOCTh O€CIHpEMsITCTBEHHOTO JOCTyma oOOydJarolmuxcs B
yueOHbIEe MOMEIICHUS, TyaleTHbIe KOMHAThl U Apyrue MomeiieHus kadeapel, a Takxke NpeObIBaHHUE B
yKa3aHHBIX  TIOMEUICHUSIX.

OOpa3zoBaHue OOy4aIOUIUXCA C OTPAaHUYCHHBIMH BO3MOXKHOCTSMH 37I0POBbS MOXET OBIThH
OpPraHM30BaHO KaK COBMECTHO C JPYTUMHU OOYYaIOIIMMHUCA, TaK M B OTICIBHBIX TpyNHax W B
OTJICTbHBIX OPraHU3AIIUSX.
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KOHTPOJIBHBIE 3AJTIAHUS U UHBIE MATEPUAJIbI OUEHKUW 3nanuii, ymenuii,
HABBIKOB M (WIH) ONBITA [eSTeJbHOCTH, XapaKTepusywuye >3Tanbl (GopMHpoBaHMS
KOMIIeTEeHIHii B Mpo1ecce 0CBOCHUSI TUCIHHUILINHBI

«@u3uonozua pacmenui)

BOl'lpOCLI AJisl KOJNIOKBUYMOB, co0eceoBaHuS

Paznen 1. «®u3nosorus 1 OMOXMMHS PACTUTEIbHON KJIETKH

agkrwbE

~No

10.

DneMEHTapHBIA U MOJIEKYJISIPHBIN COCTAB JKUBBIX KIETOK.

benku — 0CHOBHBIE HOCUTENH KU3HEHHBIX SIBJICHUM.

benku — ¢pepmenTtsl. Ux coctas, crpoenue, GyHKINU.

O mexanusme aeiictBus pepMmeHToB. CrenupuIHOCTh PEPMEHTOB.

3aBUCUMOCTh JAEWUCTBUS (PEPMEHTOB OT YCIOBHH cpefbl. AKTUBAaTOPbl U HHTUOUTOPHI
(hepMeHTOB.

Knaccugukanus dpepmentos. U3ohepmeHTsI

Perymnsius akTHUBHOCTH (pepMEHTOB.

[TocTymnuienne BenecTB B paCTUTENbHYIO KIETKY:

a) [IpencraBnenre 06 M30MpaTETLHON TPOHUIIAEMOCTH;

B) CTpoeHue, poJib KJIETOYHOM CTEHKU B MOCTYIJIEHUH BEIIECTB;

c¢) Cocras, cTpoenue, GyHKIIUM MeMOpaH, TPOHUKHOBEHHE BEIIECTB Yepe3 MEMOpPaHy;

d) [TaccuBHBIN ¥ aKTHBHBIH TPAHCIIOPT BEIIECTB;

e) Merabonu3aius NOCTYMUBIINX B KJIETKY BEIIECTB.

IIpakTndyeckoe 3HaYeHHWE H3YYEHHUs NPOHHUIIAEMOCTH LUTOIUIa3Mbl (YCTOMYMBOCTB K
HeOJIaronpusATHBIM YCIOBHSIM, CUHTE3 U IPUMEHEHHE XUMUYECKHUX BEILIECTB B IIPAKTUKE).
OCHOBHBIE TPUHLIUIBI PA3APAKUMOCTH KUBOU KIETKU. 3aKOHBI

pa3apa)KuMOCTH.

Pa3znen 2 «BoaHblil peskuM pacTeHuii»

1.

ok w

TepMOI[I/IHaMI/I‘ICCKI/Ie OCHOBBI BO,Z[OO6MeHa paCTeHHﬁi

a) [TonsiTe 06 aKTUBHOCTHU BOJIbI U BOJHOM MOTEHIUAIIE;

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

C) PactutenbHas KkieTka Kak OCMOTHYECKas CHCTEMa; IIOCTYIUIEHHE BOJBI B
BaKyOJIM3UPOBAHHYIO U HEBAKYOJIU3UPOBAHHYIO KIIETKY;

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

[TocTymuienue BoAbl B KOPEHb PACTEHUH:

a) Kopens kak oprat noriomieHus BOJIbl;

b) KopneBoe naBieHue u ero BO3MOKHbIE MEXaHU3MBI;

C) 3aBUCHUMOCTh TOTJIOTUTEIHHON JIEATEIBHOCTH KOPHEH OT BHEIIHUX YCIOBH
(TemmepaTtypa, adparusi, BIQKHOCTh MTOYBBI) U IMTyTH

OTNTUMHU3AIIHH.

Tpancniupanusi, ee 3Ha4eHHE, IOKA3aTENN; XapaKTEPU3YIOLINE TPAHCIIUPALIMIO.
IlepenBurkeHue BOJbI 10 PACTEHUIO; CUJIBL, IEPEIBUTAIONIYIO BOLY.

@DU3M0JIOrMYECKHEe OCHOBBI MOBBIMIEHUS 3()(HEKTUBHOCTH UCIOJIb30BAHUS  BOJBI
pacTeHUsIMU:

a) [lonsitTue 00  SBamOTpaHCHUpPALMM, CYMMapHOM  BOJONOTPEOJIEHUH U
Koa(QuLIreHTe BOAONOTPEOICHNS, 3aBUCUMOCTh UX OT BHELTHUX U

BHYTPEHHHUX YCIOBUH.

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

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



Pa3zgen 3 «®@orocuHTE3»

oSN~ WM E
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11.
12.
13.
14.

Oomas cxema GpoToCHHTE3a. 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.

du3nuecKue 1 XMMUYECKHE CBOWCTBA XJIOPOQHILIA.

Ponps nmurmenToB B npornecce GoTOCHHTESA.

CaeroBble peakiyu (POTOCHHTE3A.

[IpeBpamenue sHepruu B npouecce potocunresza. otodochopunrpoBanue.
[IpeBpaimenue yriaekuciaoTsl B mpouecce gorocunteda (uuki Kampuna). OcoOeHHOCTH
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.

3aBHCHMOCTh MEXY YPOXKAeM U (POTOCHHTE3OM.

[TyTn MOBBIIIEHNSI HHTEHCUBHOCTH (POTOCHHTE3A.

[TyTu moBbIIIEHHS YpOKask 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 pacTeHUH IPH OTCYTCTBUH KHUCIOPOa. B3anMocCBs3b OpOKEHHS TBIXaHMUS.
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) XeMH0-0CMOTHYECKasl TUIIOTE3a COMPSHKEHUS OKUCIIEHUS U (hoCPOPHIUPOBAHNUS;
e) DHeprerudeckas 3pPEeKTUBHOCTD JIbIXaHUSI.

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 OTIPCACIICHH.
3aBUCHMOCTD AbIXaHHUA OT BHYTPCHHHUX U BHCIIHUX yCHOBHﬁ.

Paspnen S «PocTt M pasBuTHE pACTEHUI»

1.

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

OOmue u cnenuduueckre 3aKOHOMEPHOCTH pPOCTa PACTEHUHM, HCIIOJB30BaHHE HX B
pPacTeHUEBOJICTBE U OMOTEXHOJIOTUH.

3aBHCHUMOCTB pOCTa OT BHYTPEHHHUX U BHEIIHUX (DAaKTOPOB.

DUTOTOPMOHBI UX POJIb B )KU3HU PACTCHUM.

[IpuMeHeHre CHHTETHYECKUX PETYISITOPOB POCTA B PACTEHUEBOJICTBE U OMOTEXHOJIOTUH.
JIBM>KEHUE OPTaHOB PACTEHUH M UX MPUCIIOCOOUTENHFHOE 3HAYCHHE.



~

OnToreHes. Hepno;[maul/m, OCHOBHBIC 3TaIlbl OHTOI'CHE34a.

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

9. @DoTONEPHUOAN3M U €ro IPUCIIOCOOIEHHOE 3HaUCHUE.

10.  SpoBu3anus y O3UMBIX U JIBYJCTHUX U €€ MPUCIIOCOOUTEIBHOE 3HAYCHHUE.

11.  BospactHble H3MEHEHHS MOPQOJIOTHUECKUX W (PHU3HOIOTHYECKHX MPHU3HAKOB, HX
peryJIipoBaHuE B NPAKTUKE. PU3HOJIOTUS CTAPECHUS PACTEHUM.

12. VYmpamieHue reHepaTUBHBIM Pa3BUTHEM U CTAPEHUEM PACTCHUH.

Paznen 6 «CI/IHTe3, NnmpeBpalicHue U NEPEABUKCHUEC OPraHUIECCKUX BEHIECTB B PACTCHUM»

1. 3nayeHue a30Ta B KU3HHU PACTCHUH.
2. Tlurtanue pacTeHHii a30TOM:

a) Hcrounuk a3oTa ajisi pacTeHUM;
b) BoccraHoBiieHHEe HUTPAaTOB B KOPHSX M JIMCTBAX pacTEHHid; Mpobiema
HUTPATHOTO 3arpsS3HEHUSI IPOYKTOB MTUTAHUS U KOPMOB.
C) OCO0OEHHOCTH a30THOTO MUTAHKS Y O0OOBBIX.
3. BxiroueHre aMMHUaKa B COCTaB MUTAaHUsI aMUHOKUCIOThI U aMHUJIOB.
4. BropuuHOE MpeBpalicHue aMUHOKHCIIOT:
a) Peaxius nepeaMUHHPOBAHHS;
b) Jle3aMUHUPOBAaHNE aMUHOKHCIIOT U €T0 3HAaYCHHE B 0OMEHE;
C) JlekapOOKCHITNPOBAHUE AMUHOKHUCIIOT.

5. 3HadeHHWe aMUOB B JKU3HHU pacTeHWH. BiusHuWe BHENIHMX YCIIOBHH Ha IMpEBpaIICHHS
AMUHOKHCIIOT B PaCTCHHSIX.

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 MIPH CO3PEBAHUH U TPOPACTAHUU CEMSH.

10. O6mas cxema mpeBpaleHusi a30TUCTHIX BEUIECTB B PACTEHHUSIX.
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Pa3znen 7 «MuHepajibHOE IUTAHUE PACTEHUID)
1. Heob6xoaumble paCTeHHIO MAKpO- U MUKPO- SJI€MEHTHI.
2. dusmuonoruyeckasi poyib HEOOXOTUMBIX MaKpOIIeMeHTOB. [Ipu3Haku ux
HEJ0CTaTOYHOCTH.
3. dusmuonoruyeckas posib HEOOXOTUMBIX MUKpOAIeMeHTOB. [Ipu3Haku nux
HEJO0CTaTOYHOCTH.
4. Tloctymnenue wuOHOB B pacrteHue. OCOOCHHOCTH KOPHEBOM CHCTEMBI Kak OpraH
norjouieHusi. HekopHeBoe MorjaoneHue HOHOB.
5. Tpancnopt noHoB 1o pacrenuto. [lepepacnpenencHue u peyTUIn3aIusa
BEILIECTB B PACTEHUH.
6. MuHepalbHbIE BelIecTBa B (PUTOIIEHO3aX U UX KPYTOBOPOT B DKOCHUCTEME.
7. ®duznonoruyeckre OCHOBBI MPUMEHEHUs yI00peHHIA.
8. OcoOeHHOCTH MUTAHUS PACTEHUN B OECTIOUBEHHON KYIBTYpE.

Pa3nen 8 «IIpucnocodeHue 1 ycTOHYMBOCTD PacTeHUID»

1. [Ipucnocobnenne OHTOTreHEe3a pPACTEHMH K YCIOBUSIM CpeIbl Kak pe3yabTaT HX
SBOJIIOLIMOHHOTO Pa3BUTHSL.
2. I'myOokuii M BBIHYXKAEHHBIH TMOKOW pacTteHuil. ®Puznosorudyeckue 0COOEHHOCTH

paCTeHHﬁ, HaxoaAmMxcsa B COCTOSAHHUHU IIOKOS. CnocoObl NpepbiBaHusA W IIPOIJICHUA
IIOKO.



3. OU3MOJIOTHUYECKHE OCHOBBI YCTOWYMBOCTH pacTeHU. BO3MOXHOCTH MPHCTIOCOOICHHS
pacTeHuil K HeOJIAarONPUSATHBIM YCIOBHSM Cpe/bl (3aKalMBaHUE PAaCTEHUIN)

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

Mopo30yCTOWYHBOCTh pacCTeHUH. Y CIIOBUS U (ha3bl 3aKAIMBAHUSL.

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 npuurHbl. CiocoOb! NPEIYIPEKICHUS TOJIETAHUS.

ConeycToHunuBOCTh KYJIBTYPHBIX pacTeHuil. DU3nonornyeckue 0CoOOEHHOCTH Tao(UTOB.

10. Y CTOMYNBOCTD pacTEHUI MPOTHUB BPEAHBIX Fa3000pa3HBIX BBIJIEICHUN TPOMBIIIJIEHHOCTH
U TPaAHCIOPTA; BEIIECTB, MPUMEHSIEMBbIX IS OOpHObI € OOJIE3HSAMH, BPEIUTENISIMH U
COpPHSIKaMH.

11.  VYcroiumMBOCTh pacTeHUM K HHPEKIMOHHBIM 3200JI€BaHUIM.
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IIpoueaypa oneHnBaHus codece0BaAHU, KOJUIOKBUYMA

Ucnonws3yercsi ¢GpOHTANBHBIA OMPOC, KOTOPBIM MpeanoiaraeT padoTy MpernoaBaTens
OJTHOBPEMEHHO CO BCEW ayAWTOpWEl, W TPOBOJUTHCS B BHUAE Oecenpl mo Bompocam. [lpum
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 xoHnIie omnpoca npenojiaBarenb AaeT 3aKIOUUTENbHbIE KOMMEHTAPUHU MO Ka4eCTBY OTBETOB
BCEX 00YJarONUXCs.
OTBeThl [MAOTCA WM 1O NPUHUMUIY Kpyra, TI€ KaXIbld CIEAYIONMA OTBEYaeT Ha
MOCTABJICHHBIH M€JaroroM BOTIPOC, WM IO YKEIaHUI0 00yJaromuxcs;
— cienyer co0Io1aTh TUHAMHUKY OTBETOB: HE 3aTSATMBATh MMay3bl MEXAY OTBETAaMH CTYACHTOB,
eciu TpebyeTrcst 3a7aThb HABOISIIMI BOIPOC, TO CJIEAyeT MOMPOCUTh OTBETUTHh Ha 3aJaHHBIN
BOIIPOC APYroro 00y4yaromerocs: Wiv NOMPOCUTh AOMOJIHUTH OTBEYAIOIIETO;

— (hopma paboThI CO OOYUAIOIIUMHUCS 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 IIPEIOCTABIISAETCS IPABO OLICHUBAHUS OTBETA BCEX TPOUX.
B xone ompoca npoBepsTcs 3tanbl GOpMUPOBAHUS KOMIETCHIIUN: 3HAHUE O0YYaroIIUMCS

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

Kpurepun oueHku:
- OlleHKAa «OTJIMYHO» BBICTABIISETCS OOYYaIOLIEMYCs, €CIM OH JIEMOHCTPUPYET MOJHOE
MOHUMaHHe (PU3HOJOTHYECKOTO COCTOSHUS pacTeHuid. JlaHbl McuepnbIBaONIME U MPaBUIIbHbBIE
OTBETHI HA BCE BOMPOCHI.
- OlleHKa «XOPOLI0» BBICTABISETCS OOy4aromemycsi, €cid OH JIEeMOHCTPHpYeT
3HAYUTENIBHOE MOHUMaHHUe (PHU3HOJIOTHUYECKOTO COCTOSHUS pacTeHuil. JlaHbl mpaBuiIbHBIE, HO HE
MIOJIHBIE OTBETHI HA BCE BOPOCHI.
- OlleHKa  «YJIOBJIETBOPUTEJIbHO»  BBICTABIsieTCs  oOywaromiemycs, €cid  OH
JEMOHCTPHUPYET YaCTUYHOE MOHUMaHUE (PU3NOJIOTHIECKOTO COCTOSIHUS pacTeHrnil. Ha Gombinyto
4acTh BOIPOCOB JJaHbl PABUIIbHBIE OTBETHI.
- OlleHKa «HEYJI0BJETBOPHUTE/IbHO»  BBICTABISIETCS  OOydYaromeMmycsi, €clid  OH
JEMOHCTPUPYET HEOOJbIIOE TMOHUMAaHUE (U3UOJIOTHUECKOTO COCTOSIHUS pacTeHuid. Ha
OOJIBIIYIO YaCTh BOMIPOCOB HE JaHBI PABHILHBIE OTBETHI.



TeMLI, BbIHOCUMbIE€ HAa CAMOCTOATEC/ILHOEC U3YUCHHE:

Paszoen 1 ®uznonorus nu OMOXUMHUS PACTUTEIFHON 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 3HaueHUE TpaHcnupauuu. JINCT Kak oprad TpaHCIUpaUU. 3aBUCUMOCTb
TpaHCIUpPALMHU OT BHEIIHUX YClIOBUM. [[pyuMeHeHne aHTUTpaHCIMPAHTOB.
Paznen 3 dortocunres
2. 3aBHCHMOCTbH (DOTOCHHTE3a OT BHEIIHUX M BHYTPEHHHX YCIOBUi. /[HEeBHAs AMHAMUKA
U CE30HHbIE U3MEHEHUS POTOCUHTE3A.
Paznen 4 Jlpixanue
3. Pomb mpixaHus B JKH3HHM pacTeHUU. Vcrosib30BaHWE SHEPTUH, BBICBOOOKIAIOMICHCS B
IIpoLiecce bIXaHusl, Ha (PU3NOJOTUYECKUE MPOLIECCH] B PACTUTEILHOM OpPraHU3ME.
4. 3aBHCUMOCTh MHTEHCUBHOCTH [bIXaHMSI OT BHYTPEHHHUX M BHEIIHUX (DaKTOPOB.
JlpixaTenbHblid KO3 OULIUEHT U €ro 3aBUCUMOCTh OT BHYTPEHHHUX M BHEIIHUX YCIJIO BUIL.
Pasgen 5 Poct m pazButHe pacteHnit
2. OHTOTeHEe3 W OCHOBHBIC OJTallbl pa3BUTHS pacTeHWH. Bo3pacTHas W3MEHYHBOCTH
MOP(OJIOrHYECKUX U PU3UOJIOTUUECKIX TPU3HAKOB.
Paznen 6 Cuntes, npeBpallieHUE U NEPEABUKEHUE OPTAHMYECKUX BEIIECTB B PACTCHUU
2. TlpeBparmieHue BemecTB MU MPOPACTAHUN CEMSTH. BTOpHUYHBIN MeTab0IH3M.
Paznen 7 MuHepanbHO€ MUTaHUE PACTEHUI
2. XWMHYECKHH DJIEMEHTHBIM COCTaB pacTeHH. Makpo- U MUKPOIJIEMEHTHI, UX YCBOSIEMbIC
(hOpMBI U POJIH B )KM3HHU PACTCHH.
Pazgen 8 IpucnocoGnenre u yCTOMIUBOCTh pacTEHUI
2. Tlonsatus GpU3NOIOTMYECKOTO CTpecca, YCTOWYMBOCTH, aaantanuu. [Ipucrnocobnenue
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 BOIIpOCAa OJHO3HAYHAA U NOHATHAsI OTBCUAIOIIICMY,
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, Ui I10 KEJIaHUTO 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 HJIU TIOITPOCUTD AOIIOJHUTL OTBCHAIOHIICTO;

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,
JieTIaTh BBIBOJIBI M 0000IIEHNS, 1aBaTh apryMEHTUPOBAHHBIE OTBETHI, IPUBOAUTH IPUMEPHIL.

«He 324TeHO0», eCIM 00YyJaoOUINIiCA OMyCTHII TpyOble OMMOKH IPH OTBETE HA BOIIPOCHI;
OoOHapyXWJI HE3HAHHE TEOPETHUECKUX OCHOB HM3y4aeMOW IHCUUIUIMHBI, Hec(hopMHUpOBaHHBIE
HaBbIKM aHaJIM3a SIBICHUH M TIPOLECCOB, HEYMEHHUE [aBaTh apryMEHTHUPOBAaHHBIE 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 aHTUTPAHCIIMPAHTOB B IPAKTHKE CEITBCKOTO XO34MCTBA.
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 CieKTpaJIbHOTO COCTaBa CBETAa HAa PAa3BUTHE PACTECHUM.

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 MHTEHCUBHOCTM CBETAa HA COJAEPKAHUE IUTMEHTOB U OINTHYECKHE
CBOICTBA JIUCTA.

6. BiusiHue MHTEHCUBHOCTHU CBETA HA YKMCIIO M pa3MeEpP XJIOPOILIACTOB.

7. 3eJIeHbId JIUCT U COJTHEYHAs paJihaliusl.

8. CBETOBOI PEXUM MTOCEBOB.

9. CBs13b (PU3HOJOTUHN PACTEHHM C APYTUMHU €CTECTBEHHBIMU HAayKaMU.

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 AKTUBHASA pagualis U METOAbl €€ U3BMEPEHUS.

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 1 ero NPakTUYECKOE 3HAYCHHUE.

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 € )KM3HEAEATEIBHOCTHIO PACTEHUH.
KpyroBopoT yriepoaa B CBSI3U C )KU3HEAEATENBHOCTHIO PACTEHUH.
[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 paboueii mporpamme NpUBOAWUTCSA NEPEYEHb TEM, CPEIU KOTOPBIX CTYAEHT MOXKET

BBIOpaTh TeMy pedepara.

[TapameTppl OLIEHOYHOIO CPE/ICTBA:

- “HpOPMAIMOHHAS JOCTAaTOYHOCTb;

- COOTBETCTBHE MaTepuasa TeMe U TUIaHYy;

- CTUJIb U SI3bIK U3JI0’KEHUS (11esiecoo00pa3Hoe UCO0Ib30BaHUE TEPMHUHOJIOTHH, IOSICHEHNE
HOBBIX IMOHATHIA, TAKOHUIHOCTb,

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

- HAJIMYUE BBIPAXKEHHOU COOCTBEHHOM MO3UITUY;

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

- BJIaJICHUE MAaTEepPHAJIOM.

Ha 3ammty pedepara, cocrosiryro u3 3amuThl pedepaTta U 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)KICHHBIM IAHOM, HO HE
MOJIHOCTBIO PACKPBITO cojepkaHue Kaxaoro ompoca. CTyneHToM
HE CcJeNlaHbl COOCTBEHHbIE BBIBOJABI MO TeMe paboTel. [pyObie
HejpocTaTKu B odopmieHud pabotel. Ilpu 3ammre pabGoThl
oOyuaromuiics ci1abo BlajeeT MaTepualioM, OTBEYaeT 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 oOOydaroIUiicss HE BIaAeeT
MaTepHalioM, He OTBEYaeT 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.

Bonpoc 3 HauBeicmieii kanopuitHOCTBIO 001a/1ato0T.

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 CBS3aHHAS ¢ OMOCHHTE30M OeJiKa.

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 CTEHKU 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 Onpenenenue x*u3HECIOCOOHOCTH CEMSIH OCHOBAHO HA TOM, YTO MPHU MOBPEKICHUU
pacTUTENBHON TKaHHU.

Bompoc 17 I'naBHbIi MeTOT (PU3HOTOTHH PACTEHUH.

Bompoc 18 ®usmnonornueckoe 3HaU€HHE CBOOOTHOW M CBS3aHHOM BOJBI paznuyHO. M3BecTHO,
YTO MHTEHCUBHOCTbH MPOIIECCOB (POCT, (POTOCUHTE3 U JIp.) 3aBUCUT B OCHOBHOM OT COJEP>KaHMS
BOJIBI.

Bonpoc 19 SBnenue BbiieeHUS KaneabHO-KUIKOW BOJIBI Ha KOHYMKAX JIMCTHEB PACTECHHI
Ha3bIBACTCHl.

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

Bonpoc 21 CunbHOE yIJIOTHEHUE TTOYBBI 3aTPYAHSIET MOTJIOMIEHUE BOIBI 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 MOXKET HAOMIOAATHCS (U3HOJOTHYECKOE SIBICHHUE — «IUIauy
pacTeHui.

Bomnpoc 26 OcobernHoctr (pepMeHTOB.

Bomnpoc 27 HauBsiciei kKaopuifHOCTBIO 001a1at0T.

Bonpoc ®opma nmouBeHHOH BJlary MOJTHOCTHIO HE IOCTYIHAS ISl PACTEHUM.

Bormpoc 28 XXuznenesarenbHOCTb OTACIBHBIX KYIbTYP U3y4aeT (PU3UOJIOTHS PACTCHUIA.

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.

Bormpoc 32 Opranena KIeTKH, HEIOCPEICTBEHHO CBSI3aHHAsl ¢ OMOCUHTE30M Oelka.

Bomnpoc 33 Pa3mepbl MUTOXOHIPHI B pACTUTEIBHOM KIETKE, (MKM).

Bompoc 34 Ces3u, oGecrieunBaroiye NepBUUHYI0 CTPYKTYpY Oerka.

Bomnpoc 35 UHdopmanius o nepBUYHON CTPYKType Oernka.

Bompoc 36 ®epMeHTsI, cocTosIIINEe TOJIBKO U3 OernKa.

Bomnpoc 37 Bona u pacTBopuMble MUHEPAJIbHBIE BEIIECTBA MMOCTYMAIOT B PACTYIIEE CEMSI.
Bomnpoc 38 Yacts KiIeTKH, peryaupyromias NoCTyIJIEHUE BEUIECTB B IUTOILIA3MY .

Bompoc 39 AnaroMmo-mopdonorndeckue 3JeMEeHTHI JINCTHEB, PErYIHPYIOIINE TPAHCIIUPAITHIO.
Bomnpoc 40 MeToa, ocHOBaHHBIIM Ha yueTe MOKa3aTeNs MPEeTOMIICHHUS CBETa BBIKATOrO COKA.
Bomnpoc 41 Yepe3 kiieTku sHI0A€pMBI ¢ nosickaMu Kacmapu Boja M MUHEpPAJIbHBIE COJM MPO-
XOJIAT TOJBKO MO aroIuiacry.

Bomnpoc 142 CBoHCTBO KMBOW LUTOIUIA3Mbl COXPAHATH MMOCTOSHCTBO BHYTPUKIETOYHOU CPEIbI.
Bomnpoc 43 Pa3zmepsl s1pa pacTUTEIBHOMN KJIETKH, (MKM).

Bompoc 44 HauBsbiciieil KalopHitHOCTBIO 001 1at0T.



Bompoc 45 CneumnanucTtsl peKOMEHIYIOT Iepes TeM KaK IOCTaBUTh B Ba3y CPE3aHHBIE LBETHI
(TIanoITyChl, XpU3aHTEMBI) TIOIpe3aTh KOHUYUK CTEOSI.

Bompoc 46 Boza, Haxozs1ascs B I04YBE B JOCTYITHOM JUIsl PACTEHUHA COCTOSIHUU.

Bompoc 47 Bonublii moTeHIMall MOYBBI IOCIE JOXK[ISA, KOIZAa KIETKM KOpPHS MOIYT JIETKO
MOTJIOLIATh BOJY.

Bormpoc 48 CunbHO€ yIjIoTHEHHE IOYBBI 3aTPYIHSAET HOTJIOLUIEHUE BObl KOPHIMH.

Bormpoc 49 I1yte BoAbI B paCTEHUU COCTOUT U3 TPEX PA3JIMYHBIX 110 CTPOSHUIO U MPOTKEHHOCTU
YacTel: MO JKUBBIM KJIETKaM KOPHS, 10 MEPTBBIM 3JIEMEHTaM KCUJIEMbI KOPHs, CTEOJIsI uepelka u
KHUIJIOK JICTA J0 ucnapsmoleil noBepxHocTu. HauMeHnpias ckopocTh nepeABUKEHHUSL.

Bormpoc 50 Mexanu3M moaHATHS BOJBI 32 CUET IPUCACHIBAIOLIETO ACHCTBUS TPAHCIIMPALIUH.
Bomnpoc 51 Bropuunas ctpykTypa Oenka.

Bompoc 52 Ioka3aTenb MOBpEKIEHHS pAaCTUTENLHON KIETKU.

Bompoc 53 Tpauckpunius marpuunoit PHK.

Bompoc 54 Opranenibl, BBINOIHSIONINE TPAHCTIOPTHYIO (PYHKIIMIO.

Bormpoc 55 Opranensibl, BBINOIHSIONINE SHEPTETUUECKYIO (DYHKIHUIO.

Bompoc 56 YerBepTuuHas cTpykTypa Oenka.

Bomnpoc 57 Jlnst rurpodputoB MUHUMAIBHO HEOOXOMMOE IS )KU3HHU cojiepikanue Bobl, (%0).
Bomnpoc 58 N36upaTtenbHOE MOCTYIJIEHUE BEIIECTB B KIETKY.

Bonpoc 59 Cocrapisironine KJI€eTOYHON CTEHKU PACTEHUM.

Bormpoc 60 3aBucumocThs (pu3HOIOTHYECKUX (PYHKIMHA pACTEHHI OT 3KOJOTHYECKHX (PAKTOpPOB
n3y4aeT GU3HOJIOTHH PACTEHUN.

Bompoc 61 IlosiBineHre Kakoro MeTojia CBA3bIBAIOT C BOBHUKHOBEHUEM (PU3UOJIOTUN PACTEHUH .
Bompoc 62 Hayka, wusydaromass oOm#e MNPUHIUIBI CTPOCHUS U (YHKIIMOHUPOBAHUS
PaCTUTENBHOMN KIIETKH.

Bomnpoc 63 Tlpu Gosnee BBICOKHX CKOPOCTSIX HEHTPU(DYTHPOBAHHUS OCAXKIAIOTCS KICTOYHBIC

CTPYKTYPBHI.
Bonpoc 64 OCHOBHBIM KOMIOHEHTOM KJIETOYHOW CTEHKH.

Bompoc 65 B 06pa3oBanuy nepBUYHOM KIIETOYHOM CTEHKH.

Bonpoc 66 Ha noBepxHocTH HapYyKHOW KIETOUYHOW CTEHKH.

Bomnpoc 67 OpranougoMm KJIETKH pacTeHUH, HAKAIUIMBAIOIIMM KOHEYHBIE MPOJYKTHI OOMEHa
BEIIECTB.

Bomnpoc 68 Kputepuu akTHBHOTO TPaHCIIOPTa BEIIECTB Yyepe3 MeMOpaHy.

Bomnpoc 69 Co6ctBennas JIHK B kneTkax.

Bompoc 70 CoBMecTHBII IEpEHOC JIBYX BEIIECTB B MPOTUBOIOIOXKHBIX HAIPABICHUSIX.

Bompoc 71 Hacocsl, mpuHHMAaroIMe akTUBHOE y4acTHe B TPAHCIIOPTE BEILIECTB Yepe3 MeMOpaHy
KIICTKU.

Bompoc 72 HapyxxHas kiieTrouHas MeMOpaHa o0ecrieurnBaeT.

Bomnpoc 73 [loka3arenb NOBPEXACHUS PACTUTEIBHOM KIETKH.

Bompoc 74 CpoiicTBo ruapoduinbHOCTH Oeika 1 TiAPOoGOOHOCTH JTUIMHIOB.

Bomnpoc 75 MoHOMEpBI HYKIIEMHOBBIX KUCIIOT.

Bompoc 76 A30THCTOE OCHOBAaHUE I'yaHUH.

Bomnpoc 77 PenentopoM Ha CTpecc-CUTHAI B KIIETKE.

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

Bonpoc 79 Hacockl, npuHUMAalOIIe akTUBHOE y4acTHE B TPAHCIIOPTE BEILIECTB Yepe3 MeMOpaHy
KIIETKU.

Bompoc 80 CoBMecTHBII IEPEHOC IBYX BELIECTB B IPOTHBOIIOJIOXKHBIX HAIIPABICHUSIX.

Bomnpoc 81 BHyTpu kieTku B nepefade CUrHajaoOB K TEHOMY.



Bormpoc 82 Onpenenenue xu3HECIOCOOHOCTH CEMSIH OCHOBAHO HAa TOM, YTO IIPU MOBPEKICHUU
pacTUTENBHOM TKaHU.

Bomnpoc 83 PackpyunBanue OeITKOBBIX TI00YI, YIPOIIEHHE UX CTPYKTYPHI MPEACTABIISET COOOM.
Bompoc 84 Konbueast monexyna JJHK.

Bormpoc 85 AMUHOKHUCIIOTA, co/ieprKaliasi MHOTO a30Ta.

Bonpoc 86 Bopa, 3akmiodeHHass B 3aMKHYTOM IIPOCTPAHCTBE BHYTPH MAaKpOMOJIEKYIBI MU
MEXAYy MaKpoOMOJIeKyIaMH Oenka.

Bomnpoc 87 JlanibHui TpaHCIIOPT — 3TO JIBUYKEHUE BEIIECTB.

Bompoc 88 JlonosiHuTENbHOE JaBlI€HUE, KOTOPOE JOJIKHO ObITh MPUIIOKEHO K pacTBOPY, YTOObI
BOCHPEOATCTBOBATE OJHOCTOPOHHEMY TOK BOJBI.

Bompoc 89 BennuunHa, yka3biBaromias Ha MAaKCUMaJIbHYIO CHIOCOOHOCTD KJIETKU MOTJIOMIATh BOAY.

Tema 2 ®ortocunres. JlpIxaHue pacTeHu

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 BKJIAT B U3YUCHUE TIPOIIECCOB (POTOCHHTESA.

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

Bompoc 12 bmaromaps ¢GOTOCHHTETHYECKOW ACSITEIBHOCTH PACTEHUN  KOHIICHTPAIIHS
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, ¢ mosiBieHHeM KOTOPBIX B aTMocdepe 3eMITu MOSBUIICS KHUCIOPOI.
Bormpoc 17 MemOpanbl XJI0pOIUIacTOB, HeCylue GOTOCUHTETHUECKHE TUTMEHTHI.
Bomnpoc 18 JlelikomiacTsl, HaKarIMBarOIKEe Kpaxmal.

Bonpoc 19 ®oTtocuHTe3 BCex pacTeHHU OOECIeurBaeT €XKEroHOe MOCTYIUICHUE B aTMOchepy
KHCJIOpoia, (Mp/I. TOHH).

Bonpoc 20 Beipocuiie B TEMHOTE 3THOJIMPOBAHHBIE IPOPOCTKH.

Bonpoc 21 Xpomarorpaduueckuii MeTo] pa3ieaeHus MUTMEHTOB.

Bomnpoc 22 Haunbosnee xapakTepHble aHATOMUUECKHE MTPU3HAKH JIUCTA KaK OpraHa (pOTOCHHTE3a.
Bormpoc 23 3eneHslii UBET pacTEHUIA.

Bomnpoc 24 Ilpu o6pazoBannu heopuTHHA BBITSDKKA 3€JI€HOTO JHCTA.

Bompoc 25 ITpoBuramun A.

Bonpoc 26 I'mapoduiabHble CBOHCTBA MOJIEKYJIBI XJI0pOdULIa.

Bomnpoc 27 I'mapodobuble cBoicTBa MOJIEKyIaM XJI0poduria.

Bomnpoc 28 B coctaBe MoJIeKyIbI 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.

Bormpoc 33 ButamuH, BXOASIIUN B COCTaB MUPHUANHOBBIX JIETHAPOTEHAa3.
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 mpoucXoauT B XOJe PeaKIuu
MPEBPALLEHUS KUCIIOTHI.

Bompoc 40 IlepeHocuuku 35I€KTPOHOB OOpa3yloT Ha BHYTPEHHEH MeMOpaHe MHUTOXOHAPUI
YeThIpe KOMIUIEKCA; MPHU ATOM OKHCIICHHE CYKIIMHATa (SHTApHOW KHCIOTHI) KaTaIU3UPYETCs
KOMILJIEKCOM.

Bompoc 41 ITpu o6pazoBanuu ¢peoduTrHa BRITSKKA 3€JIEHOTO JIMCTA.

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 YHuBepcaiabHbIM HCTOYHUKOM HEPTHUH JJIS MPOLIECCOB KUZHEACATEILHOCTH CITY>KUT
Bompoc 46 B nporiecce apIxanus Ipu paciieIuIeHHH YTIIeBOI0B HanboJibiee KoauiecTBo ATO.
Bomnpoc 47 I'puboBuHBIC YaCTHIBI HA BHYTPEHHEH MeMOpaHe MUTOXOHIPHH SIBIISIOTCS ...
Bonpoc 48 Onpenenntb MHTEHCUBHOCTD JIBIXaHUSI PACTEHUI.

Bomnpoc 49 Jlsixatenbusiii ko3 durment(IK) npopocmmx cemMsH MoACOTHEYHUKA.

Bomnpoc 50 OkucnurensHoe dhochopuinpoBaHue.

Bompoc 51 B coctaB ackopbaTokcuaa3bl BXOIUT.

Bompoc 52 Jlyis GnocuHTE3a )KUPOB JIBIXaHHUE MOCTABIISCT:

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]] pas/ielIeHHs IUTMEHTOB MPEIT0KHUII.

Bomnpoc 57 Peaknus rimkonusa.

Bompoc 58 O6uue uepTsl AbixaHus U (OTOCHHTE3A.

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# (a3bl poToCHHTESA.

Bomnpoc 62 C3-nyts oToMCHTE3A.

Bonpoc 63 Buramus, BXOAIIMI B COCTaB MUPHUAUHOBBIX JIETMAPOTeHA3.

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

Bonpoc 65 Posb cBetoBoil (hazbl B (oTOocHHTE3E 3aKitoyaercs B TOM, YTO B XOJie Hee
00pa3yrTCs MOJIEKYIIHI.

Bonpoc 66 Ilormomenune Boasl (H20) B mmxime KpebGca mnpoucxoaur B XoJie peakIHUu
IIPEBPALLEHUS KUCIIOTHI.



Bompoc 67 Knerounoe apixaHue.
Bonpoc 68 B pe3ynbrare cBeTOBOH (a3bl GoTOCHHTE3A.

Bompoc 69 Hcxoanpim MaTepuanoM st (GOTOCHHTE3a.
Bompoc 70 Jlns pacTeHuii XapakTepeH TUI IUTaHUS.
Bomnpoc 71 Ilpu crutomrHo# o6maqHoCTH (POTOCHHTE3a OTrPAaHUYUBACTCS.

Bormpoc 72 Yuenslii, Ha3BaBIIMI IPOLECC CHHTE3a OPraHUYECKUX BEIIECTB M3 HEOPraHUYECKUX
(boTOCHHTE30M.

Bomnpoc 73 BanenTHbie CBsI3U aTOMOB BOJIOPOJIa M KHCJIOPOJIa B MOJIEKYJIE BOIBI PACTIONIOKEHBI
IO/ YTJIOM I'PaycoB.

Bormpoc 74 YHukanbHOe CBOWCTBO pacTEHUS.
Bompoc 75 I'uapodobHbIe cBOMCTBAa MOJIEKYJIaM XJIOpO(huLIa.
Bompoc 76 B coctaBe Mosiekysbl X10poduiiia BXOAUT aTOM ...

Bompoc 77 I1pu B3aumMoIeiCTBIM XJI0pOQHILIa CO IEN0YbIO.
Bomnpoc 78 XpomoTtorpaduueckuiit METO1 pa3ieleHUs] TUTMEHTOB.
Bonpoc 79 Peakuus riavkosin3a.

Bonpoc 80 Cunre3 AT® B keTkax.

Bompoc 81 Ilpu cronrHoi o01auyHocT (POTOCHHTE3a OTPaHUYUBAETCS.

Tema 3 Poct u pa3Butne pacteHuil. CUHTE3, MPEBPAIICHUE U TMEPEIBHKEHUE OPraHUYECKUX
BEIIECTB B PACTEHUU

Bomnpoc 1 Haunbonee mepcrneKTUBHOE C TOYKH 3pEHUS OMOJIOTHH, arpOTEXHUKH M 3KOHOMHKH
pPa3MHOXKEHHE.

Bonpoc 2 CoenuHeHus, ¢ MOMOIIBIO KOTOPBIX OCYIIECTBISACTCS B3aUMOJCUCTBUE KIIETOK,
TKaHEH W OpPraHOB W KOTOPBIE B MaJbIX KOJWYECTBAX HEOOXOAMMBI JJIs 3allyCKa M PETYIsaIuu
(hbM3HOIOTHYECKUX U MOP(HOTEHETHUECKHUX ITPOTPaAMM.

Bomnpoc 3 Xumudeckue B3anMOIeHCTBHSI MEXTY PACTEHUSIMH B COOOIIECTBAX.

Bomnpoc 4 [To mepe crapeHust pacTeHUs BBIJICIICHHE BEIIECCTB B OKPYXKAIOIIYIO CPEY.

BOHpOC 5 CBOMCTBO COMAaTHYECKHX KIIETOK paCTeHHI;'I INOJIHOCTBIO PCAIM30BbIBATH IMOTCHIMAI
Pa3BUTHUA.

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

Bormpoc 8 [IpoOy»kaeHne 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 qjis BCTYIJIEHUS paCTEHUS B COCTOSTHUE TTOKOSI.
Bomnpoc 13 IlpaBunbHas nocienoBaTenbHOCTh (ha3 B OHTOI€HE3€ KIETKH.
Bonpoc 14 beictpoe yBenuueHue o0beMa KIeTKH.

Bompoc 15 Perynupyer BTOpUUHOE yTONIEHNE KOPHSI.
Bonpoc 16 WuruOutopbl, coaepxkamiyecs B CEMEHAX U IPENATCTBYIOUIME MPOPACTAHHUIO,
00ycIaBIMBAIONINE TTOKOH.



Bonpoc 17 OcHOBHBIM UCTOYHUKOM (pochaToOB IpH MPOPACTaHUH 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 IPOXOJAT TP 3Tara MOATOTOBKU K 3UMOBKE.
Bompoc 22 IoBpexaeHust yacTu pacTeHUsI UIM BCEr0 OpraHu3Ma.

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

Bormpoc 24 Bunx nokos, KOTOpbIi 00ycliaBIUBaeTCsi PU3NOJIOTHICCKIM COCTOSIHUEM PACTCHHS U
SIBJISIETCS CJIEJICTBUEM €€ DBOJIIOLIH.

Bomnpoc 25 Ckapudukanms.

Bompoc 26 Knerounoe cTpoeHue opranu3mMos.

Bompoc 27 BeretanimoHHBIH METOJT — 3TO BbIPALIUBAHUE PACTEHUII.

Bompoc 28 IIpocTpancTBeHHass opraHu3amus OTAEIbHBIX YacTel, pazneneHue QyHKIUs M0 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 3BOIIOLMOHHOTO pa3BUTHS PACTUTENBHBIX OPTAaHU3MOB, TPUHAIIIEKANTUX 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 pOCTa U pPa3BUTHS OJHUX OPTraHOB PACTEHUM OT APYrHUX.

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 YTOJIIEHUE KOPHS.

Bonpoc 41 TIlokoii, KOTOpBI 0O0YyCIaBIMBAIOT WHTHOMTOPBI, COJCpPIKAIMECS 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 Iepro1 3aCyXu 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 obOecrieunBalOT pacTeHHE-X0351MHa KIyOEHbKOBBIE OaKTEpHH.

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

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

Tema 4. MunepanbHoe nutanue pacteHuid. [IpucnocoOi1eHne 1 ycToMuMBOCTh PACTEHUN CPEbl

Bompoc 1 KonTposs (quarHocTrka) 3a MUTaHWEM PACTeHHI Ha OCHOBE aHAIN3a 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 KJI€TKH B IIepeaye CUTHAJIOB K TEHOMY.

Bonpoc 8 D¢ddextuBHOE NIepenBIKEHIE MUHEPATIBHBIX BEIIECTB U MPOIYKTOB (POTOCHHTE3A TTO
cocyzaMm 00ecIieunBaeT BHICOKAst CIOCOOHOCTDH 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 PACTECHUEM.

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 MUKPOOPTaHHU3MOB.

Bompoc 17 CnocoOGHOCTh TEMJIOMIOOMBBIX PACTEHHUH BBIIEPKUBATH 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 2JI€eMEHTOB, BKIIFOUAKOIIUNA TOJTBKO MUKPOAJIEMEHTHI.
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 kKoTOpoit 601bIIIE BCETO MUKPOOPTaHU3MOB.

Bomnpoc 26 YacTs pacTeHusi ¢ HAMMEHBIIIUM KOJUYECTBOM 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 OOJIbIIIE BCETO.

Bompoc 33 I'uGenb pactenuii moja 60JIbIIUM CHEXHBIM TTOKPOBOM.

Bompoc 34 Xumuueckrie B3auMOJICHCTBHUS MEXy PACTEHUSMHU B COOOIIECTBAX.

Bompoc 35 XKapocToHKOCTh — 3TO CITOCOOHOCTH PACTEHUI MEPEHOCUTH TEMIIEPATYPHI, ‘o).
Bonpoc 36 I'ubenb pacteHuit OT cMbIBaHUS BOJIOH.

Bompoc 37 DddexTuBHOE NepeABIKEHNE MUHEPATBHBIX BEIIECTB U MPOAYKTOB (POTOCHHTE3A 11O
cocyaM 00ecreuynBaeT BbICOKasi CIOCOOHOCTH BOJIBI.

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

IIpouenypa ouneHuBaHMs TeCTHPOBAHMS: IIOCIE CaMOCTOATEIBHOIO H3Y4EHHs Marepuaia
oOyyaromuiicss MpoOXOaUT TecTupoBaHue. MeromoM ciydaifHOro BbeIOOpa, OOydarolmemMycs
HeoOxoaumo pemnth 30 TectoB. Merton TectupoBaHus — OyMaxkHbId., cucrema Moodle.
OoyuaromieMycst He0OX0MMO BBIOPATh OJMH HJIM HECKOJIBKO TPABUIIBHBIX OTBETOB.



Kputepuu onleHKH TeCTHPOBAHUS:

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

- OLIEHKA «XOPOILLIO0» BBICTABIISETCS 00yUaromeMycsi, €Clid OH JeMOHCTpupyeT oT 71-84%
BBITIOJTHEHUS 3aaHuid. Bece TpeOoBaHwMs, TPeIbIBISICMbIC K 3a/IAHUIO0, BBITTOJTHCHBI.

- OlleHKA  «YJAOBJIETBOPUTEJLHO»  BBICTAaBIsiETCS ~ oOywaromemycs, €Cld  OH
nemoHcTpupyet ot 50-70% BbInoJIHEHHS 3a/1aHus. BOJBIIMHCTBO TpeOOBaHUH, IPEABIBIISIEMbIC
K 3a/IaHUI0, BBITIOJTHCHBI.

- OlleHKA  «HEeY/JAOBJEeTBOPUTEJLHO»  BBICTABISIETCS  OOydYaromemycsi, ©eClIH  OH
neMoHcTpupyeT MeHee 50% BBINONHEHHS 3a7aHUs. MHoOTHE TpeOOBaHMS, NMPENbSIBISIEMBIC K
3aJJaHUI0, HE BHITIOJHEHHBI.

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

1. HaGnoneHue BHENIHUX MPU3HAKOB HEIOCTATOYHOCTH IJI€MEHTOB MHHEPAIbHOIO
nuragusa. B yqe6HHKe HaxoJdAT OINHCAHUE IIPU3HAKOB HCAOCTATOYHOCTHU MHUHEPATBbHBIX
aJieMeHTOB. HaxomaT B mojie wiu mpuycageOHOM y4acTKe pacTeHUS, HMEIOIINE XapaKTepHbBIE
MPU3HAKA HEJIOCTaTOYHOCTH. Jlydire Bcero 3To HAOMIOMATh Ha PACTEHUSX-WHIUKATOPAX.
HenocraTok a3oTa — Ha IBETHOM MM OETOKOYaHHOW KamycTe, YepHOU cMopoauHe; dhochopa —
Ha TypHerice, 000ax, KpacHOW CMOpPOJMHE, KPbDKOBHHMKE; MarHusi — Ha IBETHOH Karycre,
Kaprodene, KpphKOBHUKE, SI0JI0HE; jKelle3a — Ha OBce, KapToderne, si010He, ManuHe. ONUCHIBAIOT
W3MEHEHWsI, ICTIaf0T PUCYHKH WIIH 3aKJIAIbIBAIOT TepOapuii.

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

2.. O0Hapy:xeHHe KJIy0O€HHLKOB Ha KOPHAX 0000BbIX pacTeHMil. AKKYpaTHO BBIKANbIBAIOT
pacteHust ropoxa, 0000B, jronuHa, KieBepa. OTMBIBAIOT KOPHM BOJON M HaXOJAT Ha HHUX
kiyOeHpku. OTMEUalOT UX KOJIMYECTBO, pa3Mmepbl, GopMy U okpacKy. CpaBHUBAIOT KIyOEHBKH
Pa3IMYHBIX BUJOB PACTEHHM W OJHOTO M TOTO K€ BUIA C PA3IMYHBIX Y4acTKOB. Pe3ynbrarsl
3aMMChIBAIOT B TAOIUILY, OOBSICHSIOT, 1€1al0T BHIBOIBI.

3. HaOuamonenme SIPpYCHOW W3MEHYHUBOCTH MOP(POJOrHYeCKUX MNPU3HAKOB 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
W3MEpSAIOT JAJUHY U UIMPUHY CaMOMl HIMPOKOM 4YacTd JIMCTOBOM IUIACTMHKU MO sipycaM y BCeX
pactenuii. HaxonsaT ux cpeiHee 3HaU€HUE U PACCUUTHIBAIOT 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 wunnumerpoBoit Oymare (Oymare B KJIETOUKY) CTpPOAT KpPHUBBIE —SpPYCHOM
M3MEHYMBOCTU: HAa OCH aOCLUCC OTKJIAJBIBAIOT PYC JIUCTHEB, HA OCH OpAMHAT — IMOKa3aTelu.
AHaTM3UPYIOT pe3yabTaThl ONBITA, AT BHIBOJIBI.

ITpoueaypa oueHMBaHUs MHAMBHUAYAJIbHOIO 32IaHUSA
NunuBuayanbHOE 3aaHHe COCTOMT W3 MPAKTHUECKOW YacTh, oOydaronemycs
HEOOXOIMMO  TEOPEeTUYECKHM H  MPAKTUYECKH OOOCHOBATh  pe3yibTaThl  MOJYyYSHHBIX
HUCCIICIOBAHMH.



[Ipu ouenke omnpenensercs TOJHOTAa W3JIOXKEHUS  MaTepuana, KadecTBO H
MIOCIIEIOBATEIBbHOCTh M3JIOKEHHUS MBICICH, HAIMYKME JOCTATOYHBIX IMOSICHEHUH, PHUCYHKOB WIIH
¢doTorpaduii onbITOB U HaOMOIeHUH (TepOapusi). PaboTa BBIMOIHSIETCS OJTHUM JTOKYMEHTOM.

Kputepuu oneHKy HHAMBUAYAJIBHOTO 3aaHUSL:

«3aueT» BBICTABISICTCA B Cllydae, €CIM HMHIWBUAYAJbHBIC 3aJaHHUS BBIIOJHEHBI,
MPUBEACHBI PUCYHKH, TaOMUIGI U wunoctpanuu (dortorpaduu, repdapuii), TpeOyromme 3TH
MOSICHEHHUS 110 padoTe.

«He3auer» BbICTaBIICTCS B Cilydae, €clM MHIUBUAYaJbHBIC 3aJaHUsl HE BBIOJHEHBI, HE
MIPUBEJICHBI PUCYHKU W WUTIOcTpanuu (pororpaduu, repdapuii) u T.mm. o padore, Tpedyromiue
9TH MOSICHEHUS K OCTaBJICHHOMY BOIIPOCY.

Bonpochl K 3k3aMeHy:

Komnerenmus Bomnpocsl

OIIK-1 Cnocoben pemats | 1. [Ipeamer, 3agaun u MeTO bl (PU3HOTOTUH PACTEHHH.
TUIIOBBIE 3amaun | 2. ['naBHelinume 3Tanel pa3BUTUS (PU3HOJIOTHUN PACTEHUH.
npodeccrnoHanIbHOM 3. 3nauenune TpyaoB Y. Jlapsuna, K.A. Tumupszea u
NESTEIbHOCTH  HAa  OCHOBE JIPYTUX YYEHBIX B Pa3BUTHH (PU3HOJIOTUU PACTEHUM.
3HAHUM OCHOBHBIX 3aKOHOB | 4. Pa3gpa)kMMOCTh M peaklus KIETKH Ha MOBPEKIAIOIIEe
MaTE€MaTUYECKAX 51 JIeicTBUE. 3aKOHBI Pa3IpaKUMOCTH.
€CTECTBEHHBIX HayK ¢ | 5. PacturenpHas KJIeTKa KAk OCMOTHYECKasl CHCTEMA.
MPUMEHEHUEM 6. XWUMHUYECKHIl COCTaB, CTPYKTypa U GYHKIIUU KICTKU U €€
MH(POPMAITMOHHO- OpraHesuI.
KOMMYHUKAIIMOHHBIX 7. CtpoeHue W 3HAYCHHE KJIETOYHOW OOOJIOYKH B KU3HU
TEXHOJIOTUI pacTUTEIBHON KIIETKH.

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

9. 3aBHUCHMOCTbH JCUCTBHUS (PEPMEHTOB OT YCIOBHM CpPEIIbI
(remmniepatypa, pH cpenpl, KOHLIEHTpaIus). AKTUBATOPbI
Y UHTUOUTOPBI.

10. buocunres 6enkoB. Pons JIHK u PHK B aTOM mporniecce.

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

12.TInazmonm3. [ennazmonu3s. AxcopOuus, (ompeneiacHus).
[Ipu KakuX yCIOBUSAX U KaK POUCXOIAT 3TH SIBICHHUS.

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

14. CopneprxaHue, poJib U COCTOSIHUE BOJIbI B PACTCHHUSIX.

15. TepmoiuHaMUYeCKHEe OCHOBBI BOJ0OOMEHa (BOJHBIM,
OCMOTHYECKHI, MATPUYHBIA TNOTEHLIHAJ, IOTEHIUAI
JIaBJICHUS ).

16.IlocTyninenne BoAbl B KIETKH KOpHA. Mepomnpusrus,
HaIlpaBJIEHHbIE HA ONITUMHU3AIIUIO 3TOTO MpoLecca.

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

18. KopHeBoe pnaBiieHHEe €ro pasmepsl, (HU3HOJIOrHYecKas
poib. Cocymas ¥ HarbHeratrelbHas JI€ATE€IbHOCTh
KOPHEBOW CUCTEMBI.

19. Tpancnupanusi, ee pa3Mmepbl, 3HaueHWe. EanHuIE
U3MEPEHUS TpaHCIUPALIMHI (TpaHCTIMpaMOHHBIN
K03 durmenr, MPOJIYKTUBHOCTD TpaHCIUpaIuHy,
WHTEHCHUBHOCTD TpaHCIUPaIWH, OTHOCHUTEJIbHAS




TpaHCIIUpaLus).

20. JIucT xak opras TpaHcnupanuu. Buasl Tpancnupanuu.

21.Ctpoenue ycTbHll, (PU3HOIOTHS YCTBUYHBIX JBM)KECHHH,
3HAUEHUE YCTHUI] B PETYIMPOBAHUU TPAHCIUPALIUY.

22.1lepenBukeHue BOJBI B CHCTEME II0YBA-pACTEHHUE-
B031yX. CuiIbl, IepeIBUralOIME BOLy IO PACTEHHUIO.

23.Boanbiii OanmaHc pacreHuid. Bopgublii gedunur, ero
BJIMSIHUE HA PAaCTEHUE. 3aBsIIaHUs U €r0 MOCIEICTBUS.

24. Y cTOMYMBOCTD pacTeHui K MIEPUOANYECKOMY
MOATOIUIEHUIO.

25.00mas  xapaktepuctuka ¢oTtocunTe3a. llnanerapnoe
3HaueHue GOTOCUHTE3A B )KU3HU PACTEHUH.

26. JIuct kak opraH (oTocuHTe3a. XJI0POIIACThl, UX COCTAaB,
CTPYKTYypa, QYHKIHH.

27.1lurmenTsl 3eneHoro aucra (xjaopodpunn A, B, kapoTuH,
kcantomwin). HWx monmHas xumudeckas Gopmyina,
cBoiicTBa ((pusmueckue, XUMHUYECKHE, OINTHYECKUE),
3HA4YECHHE B )KU3HU PACTECHUII.

28. CBeToBas peakius GOTOCHHTE3A.

29. TemnoBas peakuusi portocuHTeza. buoxumus ycBoeHus
yraekucnoro raza C3-pacrenuii (ki Kanbsuna).

30. @oToneproan3M pacTeHU M.

31.Ponp cBera B mporecce doTtocurTe3a. OnpenencHue
bayopuCIICHITUN.

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

33. Cyrounslii xo1 (poToCHHTE3A.

34. Metoapl onpeneseHuss MHTEHCUBHOCTH (POTOCHHTE3A.

35. Biiusinue BHENIHUX ¥ BHYTPEHHUX (PaKTOPOB HA IMPOIIECC
dboTocuHTE3A.

36.KynbTypa pacTeHHd B YCIOBUAX MCKYCCTBEHHOIO
OCBeIIeHUS (CBETOKYJIBTYpA).

37.CoBpemMeHHbIEC TpecTaBieHus 0 (poTtocuHTese. YCaoBus
HEOOXOUMBIE ISl €r0 OCYILECTBICHHUS.

38. ITento3odocharHblii UKL

39. AspoOHas (haza JIbIXaHUS, XUMU3M. Mecto
OCYUIIECTBJICHUS B KJI€TKe. buonoruyeckas pob.

40. Anaspobnast  ¢aza  ObIXaHHS, XUMU3M.  MecTo
OCYUIIECTBJIEHUS B KJI€TKe. buonoruyeckas poib.

41.1lpeBpaieHre >Hepruu npu AbIxaHUU. OKUCIUTENIBHOE
dochopunnupoBanue.

42.Ctpoenue, cBoiicTBa U GYHKIUN MUTOXOHApUi. Teopus
OKHUCIUTENHHOTO (oCchHOpUIITUPOBAHHUS.

43. DepMeHTHI JBIXaHUS. Tunsl OKUCIIUTENBHO-
BOCCTAaHOBUTEJBbHBIX PEAKIUH.

44.00mas XapakTepuCTHKa JbIXaHHs, €ro 3Ha4yeHue B
KU3HM DPACTEHUH, CBS3b C JAPYTMMH IIPOLECCAMHU.

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

neHTo3o(dochaTHbIl) UX B3aUMOCBS3b. PONb JbIXaHUS B
OnocuHTE3e OEIKOB, JIUTIN]IOB, AMUHOKHUCJIOT,




HYKJIEHHOBBIX KUCJIOT U JIp. BAKHBIX COEIMHEHUM.

46. CylHoCTb Ipoliecca IbIXaHue pacTeHUM.

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

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

49.PocTOBBIE W TYpPrOpHbBIE JBW)XXEHUS PACTCHHUM, WX
OMOJIOTHYECKOE 3HAUCHHE.

50.Pa3Butne  pacrenuit. Tumel OHTOreHe3a.  DTarbl
00JIBIIOr0 )KM3HEHHOTO LIUKJIA U UX XapaKTePUCTHKA.

51. ®uTtoropmMoHb! (ayKCHHbI, THOOEpeInHbl, IUTOKEHUHBI,
stmiieH, ABK). Ux ¢usnonorudeckas poJis.

52. ®U3M0JIOTHs CTapeHusl pacTeHu. Teopus NUKINYECKOTO
CTapeHusl U OMOJIOKEeHUsI pacTeHuil. Ee 3HaueHue.

53. YpaBieHue reHepaTuBHBIM PAa3BUTHEM U CTApPEHHEM B
c.-Xx. mpaktuke. Ilytm perynupoBaHus CBETOBOTO,
TEMIIEPATYPHOTO, BOJHOTO U MUHEPAIBHOTO PEXUMOB.

54. ®U3MOJIOTHS POPACTAHUS CEMSH.

55. [IpupoiHbIE peryasaTopsl pocTa.

56. Mcnonbp3zoBanue (HUTOTOPMOHOB U  (PU3HUOJIOTUYECKU
AKTUBHBIX COEJIMHEHUH B MPAKTHUYECKON AeATeIbHOCTU
YeJI0BeKa.

57.1IpeBpanieHre yriieBOIOB W KUPOB MpU MpOpacTaHUU
ceMsH. @epMEeHTHI, yYaCTBYIOIIME B ATUX MTPOLIECCAX.

58. TpancnopT opraHMYeCKUX BEIIECTB B PACTEHUSIX.

59.I'muko3uasl M alKalOWIBI, WX XHMHMYECKHH COCTaB,
COJIEpXKaHUE B CEIBCKOX035MCTBEHHBIX PACTCHHUSIX.

60. AHTHOMOTHKY U (PUTOHIIUIBI PACTEHUH.

61.IIpeBpamienue Kpaxmajga M caxapo3bl B PACTCHUU.
®epMeHTHI IPEBpaLCHUSI.

62.1louyBa KaKk KMCTOYHUK MUTATEIbHBIX HIIEMEHTOB JUIS
pacTeHuil.

63. HeoOxoaumbIie Makpo - ¥ MUKpO3JIEMEHTHI. X nedunur.

64. buocuHTeTHYECKAasT W BBIACIIUTENbHAA JIEATEIBHOCTD
KOpHEeBOW  cuctembl. Mx  Ouonormyeckas  poJib.
Annenonatusi.

65. dusnonornyeckass pojdb U OCOOCHHOCTH TMHUTaHUS
pacTeHui a30ToM.

66. MUKpOAJIEMEHTBI M HUX pOJb B JKU3HU PACTCHUM.
OyHKIMOHAJIbHBIE HAPYILICHUS IPU UX HETOCTATKE.

67.MakpoasieMeHTl M HUX pOJIb B JKU3HU DPAacTEHUM.
DyHKIMOHAIBHBIE HAPYILIEHUS IIPU UX HEJJOCTATKE.

68. KpyroBopor as3ora B CBS3M C JKU3HEIEATEIBHOCTH
pacTeHUN.

69.Ilornomenne MOHOB W3 mNOuBbl. VX mnepenBHKeHUE H
nepepacnpeesieHue 1o pacTeHuto. Peyrunuzanus.

70. MexaHU3Mbl TOCTYIUIEHHSI 3JEMEHTOB MHUHEPAIBHOTO
NIUTaHUS B PACTCHHUSL.

71.Posib MHMKOpM3bI B TIOYBEHHOM IIMTaHMU JIPEBECHBIX
pacTeHUN.

72. AMMoHM(UKaLUs, HUTPpUPHUKALIUA U JEHUTpUDUKALUS.
3aBUCUMOCTB OT YCIOBHH Cpefpl.




73.3acyX0yCTOMYMBOCTb. Mero bt JIMarHOCTUKHU
(U3UOJIOTHYECKOTO COCTOSIHUSL PACTCHUU TpHU JICHCTBUU
3aCyX.

74.1'a30yCTONYUBOCTb PACTECHMIA.

75. KapoCTOUKOCTh paCTEHUI U ITyTH €€ MOBBIIICHUS.

76.CosiHeyHast ~ paguanuss W paJMalUOHHBIX  PEXKUM
HACa)XICHUN.

77. bHO2IEKTPUYECKasi aKTUBHOCTb PACTCHUM.

78. IMMYHUTET pacTeHUI U YEM OH 00YCIIOBJIEH.

79. IlputeynaBnuBaromas CTIOCOOHOCTh pa3IU4HBIX
pacTeHuH.

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

81. Mop030CTOMKOCTh PACTEHHIA.

82. 3UMOCTOMKOCTh pacTeHUH.

83. X0J1I0JT0OCTOMKOCTh paCTEHUM.

Bomnpocsl k 3k3ameny:
PA3JIEJI 1. ®dusnonorus 1 GHOXUMUS PaCTUTEIBHOMN KIETKH.

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

2.I'maBHeiimme Tarmbl pa3BUTHs (PU3HOIOTHN PACTEHUIA.

3.3nauenne TpynoB Y. [lapsuna, K.A. TumupsizeBa u Ipyrux y4eHBIX B Pa3BUTHH (HU3UOJIOTHH
pacTeHui.

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

6.XuMHuueckuil cocTas, CTPYKTypa U QYHKIMHU KJIETKU U €€ OpraHesi.

7.CTpoeHHE 1 3HAYCHHE KICTOYHON 000JIOUKHU B KU3HHU PACTUTEIHLHOMN KIETKHU.

8.®epmenTsl. MIx cTpoeHne, 0cOOEHHOCTH JEHCTBUS U (PU3HMOTIOTHYECKAs POJIb.

9.3aBucuMOCTh JeHCTBUSA (EepMEHTOB OT YCJIOBHM cpensl (Temmeparypa, pH cpensl,
KOHLIEHTpaLus). AKTUBATOPBI U UHTUOUTOPBI.

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

11.MexaHu3MbI IOCTYIUICHUS BEIIECTB B KIeTKy. CTpoeHHe U 3HaUeHHe MeMOpaH.
12.ITnazmonm3. Jermazmomus. ApcopOuus, (ompeneneHusi). Ilpum Kakux yCIOBHSX M Kak
MPOUCXOIAT 3TH SIBJICHUSI.

13.PacTBOpHBI OKpYKAIOIIKE KIETKY TUIIEP-, THIIO-, U30TOHHYECKHUE.

PA3JIEJI 2. BoaHslii pexuM pacTeHUil.

1. ConepxaHue, pojb U COCTOSIHUE BOJIbl B PACTEHUSX.

2. TepmoauHamMuyecKkue OCHOBBI BOJOOOMEHa (BOJIHBIM, OCMOTHYECKHH, MaTpUYHBIN
MOTEHIM AN, TOTEHINAJ IaBJICHHUS).

3. Iloctymnenue BoAbl B KJIIETKA KOpHS. MeponpusaTHs, HalpaBICHHbIE HA ONTUMH3ALUIO 9TOTO
mporuecca.

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

5. KopHeBoe naBineHue ero pasmepsl, puznosnorndeckas poiib. Cocyiias M HarHeTarenbHas
JESITEIbHOCTh KOPHEBOM CUCTEMBI.

6. Tpancnupanus, ee€ pasMmepbl, 3HauyeHUe. EIMHUIBI U3MEpPEHMs]  TpaHCHUpPALUU
(TpaHCIMpalMOHHBIH KO3()(DUIIMEHT, NPOIYKTUBHOCTh TPAHCIUPALUH, WHTEHCUBHOCTH
TPaHCIHUPAIMH, OTHOCUTENbHAs TPAHCITUPALHS).

7. JlucT xak opraH TpaHcnupanuu. Buapl Tpancnmpanuu.



8. Crpoenue ycTbull, (PU3MOJIOTUS YCTHHUHBIX ABHKEHH, 3HAYCHUE YCTHUII B PETYIMPOBAHUHT

TpaHCIUPALUK.

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

10. Bognelit 6ananc pactenuid. Bognsiii neduuT, ero BiusHAE HA pacTeHUE. 3aBSATAHHUS U €T0
MIOCJICACTBUS.

11. YeroiunBOCTh pACTEHUH K IEPUOIUYECKOMY 10 ATOIIIEHUIO.

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 (xjaopopmin A, B, kaportun, kcantopwmn). Mx mnonnas

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

pacTeHui.

4. CgetoBas peakiusi GOTOCHHTE3A.

5. TemnoBas peakuus QorocuHTe3a. buoxumus ycBoeHHs yriekucioro raza 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 (GOTOCHHTE3a APEBECHBIX PACTCHUM.

10. Metoap! onpeieieHUs MHTEHCUBHOCTH (DOTOCHHTE3A.

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

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

13. CoBpemeHHBIE TpeACTaBICHUS O (OTOCHHTE3E. YCIOBHUS HEOOXOIUMBIE MJIsA €ro
OCYILIECTBIICHUSI.

PA3JIEJI 4. [Ipixanue pacTeHUIA.

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 SHEprud Npu AbixaHuu. OkucnutenbHoe HochopULTUPOBAHHE.

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

6. DepmeHTHI ApIXaHuA. THIIBI OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUH.

7. OOmas xapakTepuUCTUKa AbIXaHHS, €r0 3HAYeHWE B JKU3HU PACTEHUH, CBS3b C JPYTrUMHU
nporeccaMu. IHTEHCUBHOCTD JIbIXaHUS U IbIXaTeNbHBIN KOY(PPHUIIHEHT.

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

9. CymHocTh npouecca AbIXaHUE PACTEHUM.

PA3JIEJI 5. Poct u pa3BuTHE pacTEeHUM.

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 U TypropHbIe ABMKCHUS PACTCHUM, NX OMOJIOrMYecKoe 3HAUCHUE.



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

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

6.Dusnosiorus crapeHus: pacreHuil. Teopus MUKINYECKOTO CTApPEHUSI U OMOJIOKEHHS PACTCHHIA.
Ee 3naueHnue.

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

8.®u310JI0THA IPOPACTAHUSI CEMSH.
9.IlpupoaHble perynsiTopsl pocra.

10. Ucnonb3oBanue (pUTOTOPMOHOB M (PU3UOJIOTUYECKH AKTUBHBIX COETMHEHUI B IPAKTHUECKOMN
JeATEIbHOCTH YEJI0BEKA.

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

1. IlpeBpamieHue yriieBoJOB M KHPOB IPU NPOpacTaHuM ceMsH. DepMEeHThI, y4acTBYIOIHE 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.
[IpeBpainienue kpaxmaiia U caxapo3bl B pacTeHUd. @epMEHTHI MPEBPAILICHUS.

o &

PA3JIEJI 7. MunepajibHOE€ TUTAaHUE PACTCHUM.

1. ITouBa Kak HCTOYHMK NMUTATEIBHBIX JIEMEHTOB JUISl PACTEHUM.
2.Heo0OxoauMbIie Makpo - 1 MUKPO3JIEMEHTHI. X nedunur.
3.buocuHTeTHYECKass W BbIACIUTEIbHAs  JEATENbHOCTh KOPHEBOW  cucreMbl. MXx
Ouosoruueckas poJib. AJIenonaTus.
4.Dusnonoruyeckas poib ¥ 0COOCHHOCTH MUTAHUS PACTECHUI a30TOM.
5.MUKpO37EMEHTHI U UX POJb B KM3HU pacTeHUi. DYHKIIMOHAIbHBIE HAPYLIEHUS MPU UX
HEJIOCTaTKE.
6.Makpo37eMEHThl U UX pOJib B KU3HU pacTeHui. DyHKUHOHAIBHBIE HApYIICHUS MPU UX
HEJIOCTaTKE.
7.KpyroBopoT a30Ta B CBSI3U C )KM3HEACATEIbHOCTh PACTEHUM.
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 IMUTAHUM JIPEBECHBIX PACTECHUM.

11. AMmonudukanys, HUTpUGUKaIMs U TeHuTpudukaius. 3aBUCUMOCTb OT YCIIOBUHN CpeIbl.

PA3/IEJI 8. IlpucnocoGienue u yCTOWIMBOCTh paCTEHUIA.

1. 3acyxoycTtoiunBOCTb. MeTO/Ibl TUArHOCTHUKU (PU3HOJIOTMUYECKOTO COCTOSIHUS PAacTeHUH
IIpU JCUCTBUHU 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 OMJIET COIEPKUT TPU BOMpOCca 2 TEOPETUUECKUX U | MPAKTUUECKUIA.
Kpurtepun BbICTaBICHHS OLIEHOK:

— OLIEHKa «OTJIMYHO» BBICTABISAETCS, €CIM OOydawoluiics oOnanaer IIyOOKUMH U
NPOYHBIMH 3HAHUSMH TI0 (PU3MOJNIOTMM pACTEHWil; TpH OTBETEe HA BCE TPH BOIpOCa
IIPOJEMOHCTPUPOBAI UCYEPIBIBAIOLIEE, ITOCIEA0BATEILHOE U JJOTMUECKH CTPOIHOE U3JI0KECHHUE;
MPaBUIBHO CHOPMYTHPOBAN MOHATHS U 3aKOHOMEPHOCTH TI0 BOIIPOCAM; MCIIOJIb30BAN TIPUMEPHI
13 MPAKTUKHU; CAEal BBIBOJ 10 U3J1araeMOMY MaTepHaiy;

— OLICHKA «XOPOIIOY» BBICTABIIIETCS, €CJIN 00ydaroluiicss o0nagaeT 10CTaTOUYHO MOJIHBIM
3HAHMEM HM3y4aeMOM AMCUMILIUHBI, €r0 OTBET MPEJCTABIIIET 'PAMOTHOE H3JIOKEHHE Y4eOHOIo
MaTepualia IO CYIIECTBY; OTCYTCTBYIOT CYIIECTBEHHBIE HETOYHOCTH B (OPMYIHPOBAHUHU
MOHATHH; MPABWJIFHO MPUMEHEHBI TEOPETUYECKUE TTOJIOKEHUS, TIOATBEP)KICHHBIE MTPHUMEPAMU;
ClleNlaH BBIBOJ; JIBa BOIPOCA OCBELIEHBI MOJHOCTBIO WM OJIMH BOIIPOC OCBEIIEH MOJHOCTBIO, &
7Ba JAPYrHX JOBOJATCS JIO JIOTHYECKOTO 3aBEpIICHUS IPH HAaBOSIIUX/IOMOTHUTEIBHBIX
BOIPOCAX MPENoAaBaTes;

— OLEHKAa «YIOBIETBOPUTENBHO» BBICTABIIAETCS, €CIM OOyJaroUICs HMeeT oOuue
3HaHUS OCHOBHOTO MarTepuasia 0e3 YCBOEHHS HEKOTOPHIX CYIIECTBEHHBIX IOJOXCHHI;
(GopMynUpyeT OCHOBHBIE MOHATHS C HEKOTOPOW HETOYHOCTBIO; 3aTPYAHSAETCS B NPUBEACHUU
IIPUMEPOB, MOITBEPHKAAIOLINX TEOPETUUECKHE TTOJIOKEHUS; OIMH BOIPOC pa300paH MOJHOCTHIO,
7iBa HayaThl, HO HE 3aBEpILEHBI J0 KOHIA; TPU BOMNPOCA HAYaThl U IPU TMOMOIIM HABOAALIMX
BOIIPOCOB JOBOJATCS IO KOHIIA;

— OIIGHKAa «HEYIOBJIETBOPUTEIBHO» BBICTABIACTCS, €CJIM OOydaroluiics He 3Haer
3HAYUTENbHYIO YacTh MaTepualla; JOMYCTHII CYIIECTBEHHbIE OIIMOKH B NIPOLIECCE U3TI0KEHUS; HE
yMEEeT BBIIEJIUTh IJIABHOE U CIENaTh BBIBOA; MPHUBOJAUT OIIMOOYHBIE ONPEIENICHMs; HU OJUH
BOIIPOC HE PACCMOTPEH JI0 KOHIIA, HABOAIIME BOIIPOCH HE TOMOTAIOT.

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
MPOUCXOJSIINX B pacTUTEIbHOM opranusme. Bce TpeOoBaHuUs, NpeabsBiIseMble K 33JaHUIO
BBITIOJTHEHBI.

«YAOBJICTBOPUTEJIBHO» - I[GMOHCTpI/IpyeT YaCTU4YHOC IIOHHMMAaHHC (1)I/IBI/IOJ'IOI"I/I‘I€CKI/IX
IpoueCcCoB IMPOUCXOAINUMX B PACTUTCIBHOM OpPraHHu3Me. bonpmmHCTBO Tpe60BaHHfI,
MMpEABABIACMBIC K 3aIaHUTO BBITIOJIHCHBI.

«HEYAOBJIETBOPUTCJBHO» - 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 BBINIOJTHCHBI.

Pacyernble 3a1anus n curtyanuonusie 3a1a4n (OIIK-1 Baagers)

| ®uznonorus U GMOXUMUS PACTUTEIBHOMN KIETKH

1. ITpu morpyeHuM MOJIOJOTO JHMCTA 3JI0AEH B TUIIEPTOHUYECKHUM pacTBOp caxapo3bl uepes 20
MUHYT HACTyNWJ BBINYKIBIM IUIA3MOJM3 B pacTyIIMX KJIETKaX, TOrJa Kak Yy KIETOK,
3aKOHYMBIIMX pPOCT, OKOJO | daca coxpaHsuics BOTHYTHIM Iutazmonu3. Kak oObsicHUTBH
IIOJIyYEHHBIE PE3YJIbTAThI?

2. W3 xopHeruoga KpacHOM CBEKJIBbl BBIPE3AIN JBa KyCcOYKa, KOTOPBIE IOCJE TIIATEIBHOTO
MIPOMBIBAHUS IOMECTUIIM B IPOOUPKH € BOJON KOMHATHOM TeMiieparypsl. B oaHy u3 npobupok



nobasunu 5 kamens xiopodopma. KakoBa Oyzmer okpacka Bojsl B mpoOupkax uepe3 30 mMuH
nociie Hayasa onbiTa? Kak 0ObSICHUTD 1IOJIy4YEHHBINA pe3yabTar?

3. Ilpu norpyxeHuu pactuTesbHON TKaHu B 10% pacTBOp caxapo3bl KOHLIEHTpALUs €€ 0cTajlach
6e3 m3Mmenenui. Kak wu3menutcs koHuentpamust 15% pactBopa caxapo3bl, €CIM B HETO
MOTPY’KEHA aHAJIOTUYHAS PACTUTEIbHAS TKAHb?

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

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

6. B uem cocToUT KOHIIENIMS TPAHCIIOPTA HOHOB Yepe3 MEMOpPaHy ¢ OMOIIbIO IEPEHOCUUKOB?
7. Uto sBisieTcd JABMIKYILLIEH CHUJIOM MacCHMBHOIO TpaHCHopTa MOHOB? MOJXKET JIM MAacCHUBHBIN
TPaHCHIOPT 0OBSICHUTH N30MPATETHbHOE HAKOTUIEHUE HOHOB?

8. OcHOBHast (PyHKITUSI BaKyOJIEH.

9. Kakue pacTBOpbI Ha3bIBAIOTCS U30-, THUIEP-, TUTIOTOHUYECKUMU?

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

11. Haittu BenuumHy rugapoctatnueckoro noteHuuana (Wiuss).M OOBACHUTH TIpUUHMHY Oojiee
BBICOKOTO OTPHUIATEIHHOTO 3Ha4YeHHs BOHOTO moTeHIrana (Wyom = -2,1 MITA) no cpaBHeHuto
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 mnpenomsenus cocraswn 1,3575. Temneparypa 20°C. KakoBa BennuuHa
OCMOTHYECKOT0 TMOTEHIMaja KJIETOYHOro coka? lMcmonb3oBaTh TaONUIly OIpEesIeHUs
KOHIIEHTPALIMH caxapo3bl U OCMOTHYECKOTO MOTEHIMAJA N0 MOKA3ATENI0 IPEIOMIICHUS.

13. Knetka ¢ ocMmoTuueckuM noteHiuaiom B -0,5MIla norpyxeHa B paCTBOp XJIOPUCTOTO KaJIHsI
¢ ocMoTmyeckuM noTeHuuasioM -0,9MIla. Uto mpou3oHaeT ¢ KIETKOW MOCJIE YCTAHOBJICHUS
paBHOBecus? OnpeaeanuTh BeIUUUHY HoTeHnraza 1aBaeHust (- ;..

14. Bpruucauts ocMoTuueckuid mnoteHuuan 0,5M pactBopa caxapo3bl M yKaszaTb, 4TO
MPOU3OMAET € TOTPYKEHHOM B HEr0 PACTUTENBHOM KJIETKOM, HMMEIOIUA OCMOTHYECKHI
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 ObLT0. UeMy paBeH OCMOTHYECKHH MOTEHIIMAT KJIETOYHOTO COKa
NAaHHOW TKaHU?

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

17. Kak u3MeHHUTCs AMHA Kyco4yKa KapTo(deabHOro KIyOHs MpH MOTPYKEHUU €ro B PacTBOP C
OCMOTHUYECKHM MoTeHuuaioMm -1,2Mlla, ecau u3BeCTHO, YTO TAKOM kK€ KyCOYEK B pacTBOpE,
OCMOTHYECKHI OTEeHIMall KoToporo paseH -0,8MIla, He n3menun cBoux pazmepon?

18. Ilouemy 3ejeHBbIE JUCThSI OBOIIHBIX PACTEHHI MOCIE BApKU MPUOOPETAIOT XapaKTEPHYIO
Oypyto okpacky? OObSICHUTD, YUUTHIBasI H3MEHEHHE MMPOHUIIAEMOCTH MEMOpaH.

19. OcmoTtuyeckuii moTeHHHan kjaetoyHoro coka -0,9MIIA, a pacTBopa, B KOTOpBIM OHa
norpyxena -0,6 MIla. Kyzna noiner Boga? PazoOpars Tpu BO3MOXKHbIE CUTYaIUH.

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, YTO B MEpUOJ BECEHHEr0 COKOJBMKEHUS B TMACOKE JPEBECHBIX PACTEHUMU
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 MCMIAPUT 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 HE3a/0JIr0 Mepes JOXKAEM MOSBISIOTCS KaIUIM BOJbI Ha
KOHYMKaX JUCTheB. Kak 00BbsACHUTH 3TO siBiIeHKE?

6. Berka uBBI OblIa cpe3aHa ¢ JepeBa, MOCTaBiieHa B 0aHKY C BOJOW M 3aKpbhITa CTEKJISTHHBIM
kosanakoM. byzer nu Habmonatecs ryrranus y 3Toi Betku? O0bsacHuTE.

7. Kakue nucTthsi 0OHApYXKUBAIOT PE3KO BBIPAKEHHBIE CUMITOMBI (POCHOPHOrO rojlofiaHus —
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’KHO 11 OTIAMYUTH TYTTALIUIO OT pockl Ha TpaBe? UTo 3To 3a siBiieHus?

10. Kak mpoucxoIuT MOTJIOIIEHUE U BbIJIEJIEHUE BOJIbI KIETKON?

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

12. buonoruueckoe 3Ha4€HUE TPAaHCTTUPAIIH?

13. Tlouemy TpaHCHMpALUIO HA3bIBAIOT «HEOOXOAUMBIM (U3HOJIOTHMUECKUM 3J0M» JUIS
pacTeHuii?

14. TloueMy ycThHIIa CUMTAIOTCA OJHUM M3 3aMeyaTeNbHbIX MPHUCIIOCOOJICHUIN 3€l1eHOTo
pacTeHus1, BEIpabOTaHHBIX B X0JI€ SBOJIONNN?

15. Kputnueckre nepuopl B )KM3HH IIJI0JIOBBIX M 36pPHOBBIX KYJIBTYp 110 OTHOIICHUIO K BIIare.
16. ®usnonornyeckue moka3areian, Hanboee TOYHO OTIPEICTISIONINE HEOOXOJMMOCTh MOJTHBA?
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 BaaroemkocTs nouBbl. JloctynHas Biara. Ykaszats B MIla
CWJIBI yJIEpXKaHUs BOJIbI B JIETKO-, CPEJIHE- U TPYAHOIOCTYITHOM B ITOYBE.

19. TIpopocTKku mepecakxeHbl B TPU COCYy/a C MECKOM MPOMUTAHHBIM PAaCTBOPAMU NMUTATEIbHBIX
conei. B mepBoM cocyae ocmoTuueckuii noteniman paseHn -0,2 Mlla, Bo Bropom -0,5 Mlla, B
tpetheM -0,7 MIIa. Kak Oyner mpoucXoauTh BCAaCbIBAHUE BOJIBI, €CJIM OCMOTHYECKUHN TTOTEHITHAIT
KOPHEBBIX BOJIOCKOB 3TUX pacTeHuid cocrasisier —0,6MIla, a typropusiii notennuan 0,1 MIIa?
20. IIpodeccop JI.A. FIBaHOB czenan CiaeayIONMIUNA OIBIT: B HaYaje 3UMbI ¢ T0OeroB Oy3uHBbI (0€3
OTIENeHUsT HX OT JepeBa) OCTOPOXKHBIM COCKaOMMBaHHWEM ObLI yJalleH CJIOH MIpoOKu.
Haxopsmuecs Ha 3TUX moderax MOYKU K KOHILY 3UMbI moru6mnu. OHAKo, €ClIi OHU cpa3y ObUIH
00epHyTHl (OJIBIOM, MOYKH OCTABAINCH >KUBBIMU. [lOYkM Ha HETPOHYTHIX MoOerax TaKxke
nepe3uMoBaiiy 6yaromnosrygyHo. Kak o0ObsICHUTH pe3yabTaThl 3TOTO OIbITa?

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
OTpPA3UTCS HA PACTEHUU?

22. 3a BereTalMOHHBIA IEPUOJ pPacTeHUs Hakomwiu 2,1 Kr CyxOd OpraHM4YecKOM 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¢uiment cocrasui 400 mu/r.

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

26. Macca nucra npu NOJIHOM HachlllleHUuH BoaoM coctaBuia 1,02 r, a nmpu noassaanuu 0,9 .
Omnpenenure BeIMUUHY BOAHOTO Aeduuuta (B %), ecinu abCOJIIOTHO Cyxas Macca 3TOro JHCTa
cocraBuna 0,42 T.

27. Omnpenenuth AHEBHOW M ocTaTouHbId BOAHBIN Aeduuut (BJ]) mmenuns Ha Gorape eciu
aHaJIM3bl NT0Ka3anu Maccy 20-TH BbICEUEK M3 CBEXHX JUCTHEB B 13 yacoB nHsA 1600 mr, B 4 yaca
yrpa 1900 mr. Ilocie HachleHust BOJON BBICEUKH B 000UX ciydasx uMenu maccy 2000 wmr, a
a0COJIIOTHO cyXash Macca uX Onarojaps OTTOKY acCUMMIISTOB 3a 3TO BpeMsl HE MEHsUIach U
coctasuia 400 mr.

Il ®oTocunres



1. Kak O0OBSCHHTD pa3HYI0 OKpacKy CIHPTOBOM BBITSDKKM U3 3€JICHOrO JIHCTa TpU
paccMaTpuBaHUU €€ B IPOXOAAIIEM U OTPAXKEHHOM CBeTe?

2. [louemy 04YeHb KOHIICHTPUPOBAHHBIE PACTBOPHI XJIOPOPUILTIAa UMEIOT TEMHO-KPACHBIH 1IBET?

3. JIBa OJMHAKOBBIX JIUCTA BBIIEPKUBAIUCH TPH JAHA B TEMHOTE, a 3aTeéM 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 OCBELIEHO CHayvaja 3€J€HbIM, a 3aTEM CUHUM CBETOM TOM K€ HHTEHCUBHOCTH.
B kaxux nyuax Oynet HaOmtonarbes 6osee ObicTpoe nornomenue CO, nuctbsimu? [Touemy?

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

6. IIpyunHbl rUOETU MHOTHMX JIECHBIX TpaB (KUCIHIIBI, HEIOTPOTH, MailHMKa) MOCIe BbIPYOKU
neca?

7. Y MHOTHX pacTeHuil Hepenko HaOmomaetcs BeiaeneHne CO; TUCThSIMU B TIOMYEHHBIE Yachl
neTHero 1Hs. KakoBbl MPUYMHBI 3TOTO SIBJICHUS?

8. Kak oObsicHUTH mpekpaiieHne (OTOCHHTE3a Yy CPE3aHHOIO M MOCTABJIEHHOTO B BOJY JIUCTA
MIPU CaMBbIX OJTArOTIPUATHBIX BHEITHUX YCIOBUSX?

9. V Kakux U3 NEPEeYUCIICHHBIX pPAaCTEHUH, MIUECHUIBl WIK KYKYpy3bl, AOJbIIE MPOIITUTCS
(dboTOCHHTE3 TPU MOHUKEHHOM COJIEP KaHUH YIIIEKUCIIOro ra3a?

10. Yem oTiiMyaeTcss CHEKTPAIbHBIM COCTaB COJHEYHOIO CBETA, KOTOPBIM MaJaeT Ha JIUCThS
pPacTeHMii OT CIIEKTPAIILHOTO COCTaBa CBETA, MPOIIEANIEr0 Yepe3 JUCT?

11. ¥V kakux pacTeHWW CBETOJIOOMBBIX WM TEHEBBIHOCIHMBBIX OTYETIMBEE HAOIIOAACTCS
JIMCTOBAst MO3auKa?

12. IlpuyuHBI TOrO, YTO Yy MYTAHTHBIX PACTEHUH Tropoxa C MNOHWKEHHBIM COIEpKaHUEM
KapOTHHOUOB (POTOCHHTE3 MPOTEKAET MEHEEe HHTEHCUBHO.

13. OcHOBHBIE IPUYUHBI CHUKEHUSI MHTEHCUBHOCTH (DOTOCHHTE3A 10 MEpEe CTapEHUs PACTECHUM?
14. CtpykTypa 1 pyHKIIUU (HOTOCUHTETHUECCKON €TUHUIIBI?

15. Kak BiuseT HEAOCTAaTOK »JJIEMEHTOB MHUHEPAJbHOTO NUTAHMS Ha WHTCHCHBHOCTh
dhoTocunTe3a?

16. UYto Takoe KBaHTOBBIM pacxoj W KBaHTOBBIM BbIXOJH QoTocuHTe3a? Yemy paBeH
TEOPETUYECKUN U MPAKTUYECKUN KBAHTOBBIN BBIXO?

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

18. ®otonbixanue kak mpouecc. [louemy y Cy-pacTeHHl OHO OTCYTCTBYET WJIM MPOTEKAET C
HaMHOTO 0o0Jiee HU3KOW MHTEHCUBHOCTBIO, 4eM y Cs-pacTeHuii?

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

20. B teyenue roga Bce pacTeHMs CBA3BIBAIOT Ha 3emiie B mpoiiecce dorocunresa 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), ecam cpeaHss MHTEHCUBHOCTD (poTocuHTe3a coctasiseT 50 mr CO; Ha
IM /dac, IUIONIAfb JIMCTHEB 2,5 M°, MOTEpPH OPraHMYECKOTO BEIIECTBA HA JbIXaHHE 7%
Homyckaetcs, uto 1 r caxapa oOpasyercs npu ycsoenuu 1,5 r COa.

IV Idpixanue

1. HekoTopble CUMTAIOT, YTO BPEAHO OCTABIATh LBETHl HA HOYb B KOMHATE, TaK KaK OHHU
MOTJIOMIAIOT KUCIOPOJ, HEOOXOMUMBIN Al ObIXaHUS 4elnoBeka. UToObl OTBETHTH HAa BOIPOC,
HACKOJIbKO 00OCHOBAHO 3TO MHEHHUE, MOJICUUTANTE, 1O KaKOH BEIMYMHBI CHU3UTCS COJIepKaHUE
O; mpotuB 06b1yHOTO (21% 1O 00BEMY) B BO3IIyXe KOMHATHI 00BeMOM 45 M’ B Tedennem 10
YacoB 3a CYUET JbIXaHHs pacTeHUil, UMEIOIINX OOIIYI0 Maccy 2 KI' U CPEIHIOI0 MHTEHCUBHOCTD
npixanus 12 mu Oz Ha 1 KT B CYTKH.

2. Kak OOBSICHHUTH pa3NUYHYI0 BEIUYHMHY JbIXaTeIbHOTO KOA(PHIMEHTa MNPOpPACTAOIINX
KPaxMaJMCTBIX U MACISHUCTBIX CEMSH?



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. [ToueMy MHTCHCHUBHOCTD JBIXaHUS KIyOHEH KapTodels pe3Ko, MOBBIIIACTCS MPH MOHMKEHUN
temieparypsl ot 3 jo -1°C

5. XUMUYeCKHIl cOCTaB KOPHEBBIX BbIACICHUI?

6. JerxarenpHblid KO3 ¢umuent paseH 0,7. Kakwme 3amacHeie BemecTBa (YIJIE€BOJIBI,
OpPraHUYECKUE KUCIIOTHI, OCIKH, KUPBHI) UCTIOIB30BAIIUCH NP AbIXaHUHU?

7. Kakue pacTeHus CO3[Jal0T HAWOOJBIIYI0O OWOMAacCy W BBIIEISAIOT B aTtMocdepy caMmylo
3HAYUTENIbHYIO YaCTh KUCI0poaa’?

8. Ha kakue menu MOXKET OBITh HCIIOJIH30BAaHA SHEPTrHs TPaHCMEMOpPAHHOTO IOTEHIIMaa
MUTOXOH/IPUI B paCTUTENbHOH KileTKe?

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

10. Yo oO111ero Mexay OKHCICHUEM, POUCXOISAIINM B MUTOXOHIPUSIX KIIETOK U TOpEHUEM?

11. ITpssMoe 1 KOCBEHHOE BO3JEHCTBUE XUMUYECKUX PETYIISITOPOB POCTA HA JIbIXaHUE.

12. Poinb ¢ocdopa B npoiiecce AbIXaHUS.

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

14. ®usnonornyeckas posib KaTana3bl B paCTCHHUSIX.

15. Kak MeHsieTcsl aKTUBHOCTbD JbIXaTeIbHBIX (JEPMEHTOB B 3aBUCUMOCTH OT TeMIieparypsl, pH u
JPYTrUX BHEIIHUX (aKTOpoB?

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

17. Cxonbko CO; BeIZIENsET 2 KT IbIIIAMKAX 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 OIBITHI 10
M3YYEHUIO JIBIXaHUS XJIOPO(UIOHOCHBIX YacTel pacTCHUS?

19. Yto Takoe aprxarenbHbiii kodhdummenT ([1K). KakoBa cBs3p apixarenbHoro kosdduimenTa
(IK) ¢ mpupooit merxarenbHOro cyocTpara? KakoB sHEepreTHuecKkuii BIXO/ B 3aBUCUMOCTH OT
BennuuHbl JIK. KakoBa Obuta 01 BemmmunHa JIK 1py OKMCIICHHH TIIFOKO3BI 10 3TaHoIa?

20. 3eneHbld JUCT Ha SIPKOM cBeTy Ipu Temneparype 28°C nnrencuHo norjoian C0; , a pu
MOBBIIIEHUH Temnepatypsl A0 45°C HanpoTuB HaumHanoch BbiaeneHue C0p. Yem 510
00BSACHUTH?

V Pocrt u pa3Butue pacTeHUi

1. MOXHO JIn OTHECTH K POCTOBBIM SIBJICHUSM: a) HaOyxaHUE CEMsH B IOYBe; 0) HaOyxaHmHe
Mo4eK nepej ux pacnyckanueMm? OObsIcHUTE.

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

3. Kak 00BACHUTH, HAXOAATCA JHM TMOYKH B COCTOSSHUM TIyOOKOTO TOKOS WJIM TMOKOM HX
BBIHYXK/ICHHBIN?

4. NHoraa Ha 0JI0HSAX HapALy C TUIOAaMH IPAaBHILHOW (JOPMBI pPa3BUBAIOTCA HECUMMETPUYHBIC
s010ku. Kak 00BsICHUTD 3TO siBIeHUE?

5. V nByx pacTeHMil MOJCONHEYHUKA ObUIM Cpe3aHbl BEPXYIIKM CTeONel, Mocie 4Yero Ha
MOBEPXHOCTh CpPe3a OJIHOTO M3 3TUX PACTEHUI HAHEC/IH MacTy, COAECPKAIIYI0 HHAOJIUITYKCYCHYIO
KHUCIOTy. Pacnyctarcs iu y 3TuX pacTeHuil na3yuiHbie nouku? Kakoil BBIBOJI MOKHO C/I€NaTh Ha
OCHOBAHHUU 3TOTO OMbITA?

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

7. TloueMy HuU3KOpOCHbIE (EHOTUIBI pacTeHUd (ropoX, KyKypysa, (acoiab U Op.) CHIBHO
pearupyrot Ha 00paboTKy rH00epeIMHOM, a BBICOKOPOCIbIe cl1abo?

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

9. C kaxoif 11e7bI0 B TUBOBAPEHUH HCIIOIB3YIOT THOOEperinH?

10. B yem 0COOEHHOCTH OHTOTEHE3a OTHOJIETHUX, ABYJICTHUX U MHOTOJIETHUX PACTEHUMN?

11. Buonorudeckoe 3HaYeHHUE SIPOBU3ALMU U (HOTOTIEPUOAU3MA.

12. KakoBa posb (puroxpoma B pacTeHUsIX?



13. Yto Takoe GoJibiasi KpuBasi pocTa pacTCHHIA?

14. KaxoBbI OCHOBHBIE TIOJIO)KEHUSI TOPMOHAJIBHON U MOJIEKYJISIPHOM TEOPUU PACTCHHIA?

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

16. Kakumu arpoTeXHU4ECKMMH IPUEMaMi MOYKHO BIIUATH Ha POCT U

pa3BUTHE pacTeHUM?

17. Otnnuue Ipyr OT Apyra TPONU3MOB U HACTHIL?

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

19. [Iporieccrl, mpoTEKAIOUIUE IPH MOKOE CEMSIH.

20. OcoOeHHOCTH MPEBPAIICHHUS BEIIECTB TP CO3PEBAHNU CEMSH MACIUYHBIX KYJIbTYp?

21. CnocoObl yCKOpEHUs CO3PEBaHMS TLIOI0B.

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

23. Kakue npenaparbl IPUMEHSUIM aMEpUKaHIIbl, BO BpeMs BOWHBI BO BreTHame, /Ui onaieHus
JIUCTHEB B JIeCax JJIsi OOHAPYKEHUs MapTU3aH?

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 stanbl opraHorenesa no ®. Kymepman. Pactenue
Haxoautes Ha [X stane. Kakoii a3e pa3BUTHS 3TO COOTBETCTBYET?

26. Cox xaprodens, BbLACPKAHHOTO B TEUEHHE HEAENM MpPU HU3KUX TEMIlepaTypax HMem
nokazatens mnpenomsienus 1,3409, a cokx Takoro ke kaprodens wu3 xpanwmma 1,3359.
Omnpenenure 0CMOTHYECKHE MOTEHIUANBI COKa U OOBSICHUTE MPUYUHY TaKUX W3MeHeHuH. Jlis
OTIpeNIeTICHUS UCTIONB3YUTE pedPaKTOMETPUUECKUE TAOTHITBI.

27. C 20-meTHero TOMOJSI Cpe3aHbl YEPEHKH; OJUH Yy OCHOBAHUSA, IPYrod U3 CPEeAHEH 4acTu
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 CTpyKTypooOpasyromias poJib KalIbIUs ¥ MarHus B O KJIETKe?

3. C xakumMu (PU3UOJIOTHUYECKUMHU IIpoleccaMy Haubosiee TEeCHO CBsi3aHa MOTJIOTHTENbHAs
NESATENbHOCTh KOPHEBOU CHCTEMBI?

4. TloueMy pa3Hble OpraHbl PacTeHHsI COJEP)KAaT HEOJUMHAKOBOE KoMyecTBO 30ibl? Kakwue
Oprasbl pacTeHUl cojepx aT HauOoJIbIIee KOJTMYECTBO 30J1b17

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. UeMm OOBSACHUTH OTpHIATENIbHOE JEHCTBHE M30BITKA a30THBHIX YAOOpeHUH Ha ypoxail
KapTodens?

10. Kak BbIpacTuTh pacTeHue 0e3 MOYBBI, U KaKUe YCIOBHS IPU 3TOM HEOOXOJMMO COOIIOAATH.
[IpuBenuTe mpuMepbl OCHOBHBIX PELIENTOB MUTATEIbHBIX CMECE.

11. KakoBbl 3aKOHOMEPHOCTH «IIEPBUYHOTO0Y IMOTJIOIIEHUSI MUHEPAIbHBIX AJIEMEHTOB KOPHEBOU
cucremoii (B mepBbie 10-30 MHH) W MOTJOLIEHUS MOCIEAYIOUIEro (smerocs yacamu). Uro
TaKoe «CBOOOTHOE» MPOCTPAHCTBO U MOUEMY €r0 Ha3hIBAIOT «KAKYIIIUMCSD?

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 MoJsiHasi, BO BTOPOM TakKasl Xke,
HO BMecTo Ca(NOs); BHecen CaSOs, B Tpethem KCI 3amenen na KNOj. KakoBbl OymayT
pe3ynbTaThl BIPAUTUBAHUS PACTEHUN?



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

15. Ponp MHMKpOOpPraHu3MOB B NHMTAaHUU pAcTeHU. BO3MOXKHOCTb YCBOEHUS pacTEHUSIMHU
OpraHMuYecKux coeuHeHni. CTepuiibHbIE KYJIbTYpPBl pacTeHuil. Mukopusa.

16. Uro Takoe (U3MOJOTHMYECKH KHCIbIe W (U3MOJOTHUYECKH mienounbie cosm? [lpuBectn
npuMepbl. Kak 0OBSCHUTH HAMHOTO JIydllee YCBOCHHE OBCOM (pocdopura npu BHECEHUH
CEpHOKUCIOro aMMOHMs? DPocPOopUT — H3MENbYCHHBIH HPUPOJHBIN MUHEpA] CcoAep Kalluii
docdop.

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

18. Kakoe KOJIMYeCTBO CEPHOKHUCIOTO aMMOHHS HEOOXOJUMO BHECTU B BETETAl[IOHHBIM COCY],
cojepxanuit 6,5 kr mouBbl ucxoas u3 HopMmel 0,9 T a3ota Ha 1 kr mouBsl. BiaxkHocTs mouBsl 20
%?

19. [Touemy yepemiKy JIUCTHEB YACTO COJIEPKAT OOJIbIIIE HUTPATOB, YeM caMu JUCThs? 1 mouemy
3¢ ($EeKTUBHO UCIOJB3YIOIINE HUTPAThl HYXXJal0TCs B MOJIHOeHe?

20. Kakoif MOHO czienaTh BBIBOJ IO PsIIy paCTEHUI HE AAIOUIMX MOJIOKHUTEIbHYIO PEAKIUI0 Ha
madenmnamun B kpenkoir HpSO, (MocuHEHME) HECMOTps Ha TO, YTO TOYBA, TZIE OHU PACTyT,
oueHb Oorara HuTparamu. Ha3oBure takue pactenus. B yem ux ocodbeHHoCTh?

21. B xunorpamme Cyxoil MacChl CBEKJIBI coaepxkutcs 45 mr Oopa. CKOJBKO JTaHHOTO
MHKPOIJIEMEHTA BEIHOCHUTCS C T'a, €CJIH YPOKaWHOCTH cBeKIbI 350 1/ra? Brnaxxuocts 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 paCTEHUI: 3MMHHE MOPO3bI HJIM BECEHHHE 3aMOpO3Ku? OObSICHUTE.

4. Kak 0OBACHUTHP NpOM3pacTaHHWE B IYCTHIHE TIOJBIIAHOB, HE OTJIMYAIOUIUXCS 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 MOKHO MCHOJIb30BaTh OMO3JIEKTPUUECKUE SIBICHUS TSl OLEHKU YCTOWYMBOCTU PaCcTEHUI
K HEOJIaronpusiTHBIM YCIIOBUSIM Cpe/ibl?

8. Kakumu (¢u3nonoro-6MOXMMHYECKUMHU OCOOEHHOCTSIMH OTJIMYAIOTCS MOPO30YCTOMUYMBEHIE
pactenus?

10. VYcnoBus, HeoOXoauMmble Uid MPOXOXKICHHS (a3 3aKkaJuBaHUSA JPEBECHBIX 3UMYIOIIUX
pacTeHui.

11. Mopdonoruueckue u Gpu3roIornueckue 0COOEHHOCTH COJICYCTOMYMBBIX PACTEHUH.

12. Ilytu noctyrieHus ra3000pa3HbIX 3arpsa3HUTENEH B pacTeHUS.

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

14. OcHOBHBIE MYTH NOCTYIJICHUS NIECTULIMJIOB B PACTEHUSI.

15. B yem paznuuue GpuU3HOIOT0-OMOXMMHUYECKHX IMOAXOJ0B MPU OLEHKE JNeHCTBUS (aKTOPOB
BHEIIHEN cpe/ibl Ha Ka4eCcTBO yposkasi 0000BBIX U MATIMKOBBIX TpaB?

16. IIpsiMoe 1 KOCBEHHOE IEHCTBUE BBICOKUX TEMIIEPATYP HA PACTEHUE.

17. Kakue BemiecTBa B pacCTEHHH B SKCTPEMAIBbHBIX YCIOBHSAX CIOCOOCTBYIOT BO3HHUKHOBEHUIO
3aLIUTHO-TIPUCIIOCOOUTENBHBIX peaKkiuu?

18. B uem paznuuue (pU3HOIOTMYECKOrO JeMCTBUS HAa PACTEHHs MOBBIIICHHBIX U MOHUKEHHBIX
TeMIIepa TYyp, BHI3BIBAIOIINX MOBPEXKICHHE U 1aXKe THOeNIb pacTeHUN?

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



20. O®wu3MoONIOrMYecKHMe OCHOBBI M  MHpoOJIeMbl  opomaemoro  3emiuexaenus. Kakue
(bu3noIOTHUECKUE TOKA3aTeId UCHONB3YIOT JUIsL OmpenesieHus: cpokoB monuBa? I[louemy Ha
MOJIUBHBIX YYacTKaX MCIOJIB3YIOT MOBBIIIECHHBIE JO3bI MUHEPAIBHBIX YI0OpEeHU?
21. Meroapl ompenencHuss 3acyXOyCTOWYMBOCTH pacTeHuil. Meponpusatuss no Oopnbe ¢
BpPEAHBIMU BIMSHUSIMU 3aCyXU Ha pacTEHUS.

IMpoueaypa oueHuBaHUSA:

PacuerHble 3a1aHMsA U CUTyallMOHHBIC 33Ja4¥ MMEET NIMCbMEHHOW BHJI, HANPABICHHBIN
Ha TBOPYECKOE OCBOCHHME KOMIIETEHIIN, IPOIIMCAHHBIX B paboyeil mporpaMme JUCLUILINHBL.

[Ipn oueHke HEOOXOOUMO ONPEAEIUTh IOJHOTY H3JIOKEHHUS paboThl, KayecTBO U
TOYHOCTh PAaCYETHOMW YacCTH, YETKOCTb U IOCIEAOBATEIBHOCTh M3JIOKEHUS PELICHUM, HAJIMYUE
JOCTATOYHBIX MOSICHEHU.

[Ipu orleHuBaHUM HEOOXOMMO OOPATUTH BHUMAHUE Ha CIIEAYIONTNE MOMEHTHI:

cojiepaHue paboThI;

OTBCTHI HAa BOITPOCHI;

MOPSIIOK TPOBEICHUS PACUETOB;

00beM 1 oopmIIeHHE PaOOTHI;

IIOJIHOTA U IPaBUJIIbHOCTb BBIBOIOB pa6OTI)I.

Kpurtepun ouenku:

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

«HE 3auUTEHO», ecli O0yJarouiuiicss AOMycTU TpyOble OMMOKA W HE MOT MPUMEHHUTH
MOJTy4YCHHBIC 3HAHUS JIJIS PEIIeHUsI (BBITIOJHEHHUS ) TTIOCTABICHHOM 3a1aun (3a1aHus), 000CHOBATh
MIPUMEHSIEMbIE TIOJIOKEHUSI.

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 (DYHKIIMU KJICTOYHOM CTCHKH PaCTCHUIA.

2. MexaHU3MBbI OCTYIUICHUSI 3JIEMEHTOB MUHEPATBLHOTO MMUTAHUS PACTEHUH.

3. Ckonbko cynepdocdara (comepxanue ¢dochopa B HeM 7%) HEOOXOAMMO BHECTH Ha
OTIBITHYIO JCISHKY 5 M” 4T06HI KordecTBo docdopa B pacdere Ha ra COCTABISUIO 14 Kkr?

Cocrasui: K.B. Mowuceesa / [ «» 2024 r.

3aBenytomuii kadeapoit A.A. Jlsames / /«» 2024 r.




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

or“ 7 20 T.

Benymuii nperogaBaTeinb

3aB. kadeapoii

onobpena Ha 20 /  y4deOnbIi roa. [Tpotokom Ne 3acefanus Kadenpbl

or“ ” 20 T.

Benymuii npernogaBaTenb

3aB. kadenpoit

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

Benymuii npernogaBaTenb

3aB. xadenpoit

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

or“ ” 20 T.

Benymmii npenonaBarens

3aB. kadenpoii

onobpena Ha 20/  ydeOnsIi Toa. [Ipotokon Ne  3acemanus xadeaps

13 2

oT 20 T.

Benymwuii npenonaBarens

3aB. xadenpoi

onobpena Ha 20/ yueOusii roa. Ilporokon Ne 3acenaHus kadeaps

or“ 7 20 T.

Benymuii npenonaBarens







