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[Ipu pazpaborke paboueii nporpaMMbl yueOHOM AUCIMIUIMHBI B OCHOBY TIOJIOXKECHBI:

1) ®I'OC BO no HanpaeHuto moarotosku 35.03.04 Azponomusn
yTBEpKAeHHbII MuHuCTepcTBOM 00pasoBanus U Hayku PD Ne 699 «26» urons 2017 .

2) YueOuslii nnan npogpuna Azponomun onodpen Yuensim coperom @PI'BOY BO I'AY CepepHoro
3aypanbs ot «31» mas 2024 r. Ilporokon Ne 14

Pabouas nporpaMma y4eOHON AUCIMITIMHBI 000peHa Ha 3acemanuu Kadeapsl OOmeit ouonoruu ot «31» Mas

2024 r. ITporokom Ne 9

3aBenyromuii kadeapoit A.A. Jlsmes

PaGouast mporpamma y4eOHOM AUCIMIUIMHBI 0100peHa METOINYECKOM KOMUCCHEH HHCTUTYTA OT «31» Mas
2024 r. ITporokon Ne 8

(Fraees”

IIpencenarens MK ATU = = T.B. CumakoBa

Paspaboruuk: k. c.-x. H., goreHr K.B. Mounceena

‘%Ul B

JAupekTOp MHCTHTYyTA: ) M.A. KoHomH




1. Ilepeyens MWIAHMPYEeMBIX Pe3yJIbTATOB O00Y4YeHHMs MO JUCIHUILIAHE, COOTHECEHHBIX €
IVIAHMPYEMBbIMHM pe3yJIbTATAMHU O0CBOEHHsI 00pa3oBaTe/IbHOI MPOrpaMMbl

Koo WNuaukarop
Pesynbrarsl [lepeueHb NIIAaHUPYEMBIX PE3yJIbTaTOB
Komne- JOCTUKEHUS
OCBOEHUS 00y4eHHS MO JUCIUILIINHE
meHyuu KOMIETEHIIN U
3Hamy:
- 3aBUCUMOCTh  (DM3HOJIOTMYECKUX
IIPOLECCOB OT BHYIPEHHUX U BHELHUX
(akxropoB Cpensl; TPUHIUTIBI
dopMUpOBaHUS BEIUYMHBI M KauyecTBa
ypO’Kasi OCHOBHBIX CEIbCKOXO3MCTBEHHBIX
KylIbTYp,
yMeTh:
- OIIPENEIATh 3aBUCUMOCTb
OIK-1 (U3 OTOTHYECKUX MPOLIECCOB oT
CriocoGen U-130mnk-1 BHYTPEHHHUX W BHEIHUX (AKTOPOB CpEJbI;
CLLIATE MCIOJIB30BaTh TMPUHLIUIBI (POPMHUPOBAHUS
TiHOBHe PeriaetT KOHKPETHBIC | BenmMUMHBI M KA4ECTBA YPOXKas OCHOBHBIX
sanaun 3aaun CEJIBCKOXO351ICTBEHHBIX KyJbTYp JUTSt
i CIICHUsl CTaHAAPTHHIX 3a7ay B 00JacTu
npodeccHona npodeccuonanpHol | P P
LHOG NeATeNbHOCTH arpoHoMnu
OnpenesaTh KHU3HECTTOCOOHOCTh
NEeSITeTbHOCTH | (OIIEHKA U .
pacTUTENbHBIX  TKaHEHW,  HUCXOOd U3
Ha OCHOBC MTOBBIIICHHE
. BO3MOYKHOCTH OCYILECTBJIICHUS B HHUX X0Ja
3HaHUU .
I1OKa3aTeICH (131 0510r0-0MOXUMHUYECKUX MTPOLIECCOB;
OCHOBHBIX
OIIK-1 SAKOHOB JKU3BHCJICATCILHOCTH | MOJb30BAThC  OPraHOJIEITUYECKUMU U
i OMOXUMUYECKUMU MOKa3aTeIsIMU B
MaTeMaTuyecK pacTeHuit) u
X 1 IIpe/ICTaBIIsIeT Iporecce  IPOTHO3UPOBAHMSA  KayecTBa
OKas; OIpeAeNsaTb >KU3HECIOCOOHOCTh
€CTECTBECHHBIX | PE3YJIbTAThl UX p > pea ’
pacTUTENbHBIX  TKaHEW,  HUCXOOd U3
HayK ¢ pelLICHUs Ha OCHOBE
BO3MOKHOCTU OCYILECTBJICHUS B HHUX XOJa
B — (Gr3M0II0TO-OMOXUMUYECKUX TTPOIIECCOB
pMan OMOXHMHYECKUAX BJIAETh:
HO-
3aKOHOB U IIPaBUJI - COBPEMEHHBIMH METOAAMHU HCCIIEIOBAHUS
KOMMYHMKaI1
U [odydyeHus HUHPopMaluu O  XOfe
OHHBIX
. MUPOBaHUS KayecTBa 0Kas;
TEXHOJIOTU M (opp M ’

npuéMaM IIOUCKAa HOBBIX CBEACHUUN B
obmactu  ¢u3MONOTMM U OUOXUMHU
pacTeHHii, CBSI3aHHBIX C TOJy4CHHEM
ypoxasi CeIbCKOXO3IHCTBEHHBIX KYIBTYP
BBICOKOTO KauyecTBa; COBPEMEHHBIMHU
METOJJaMH  HCCIEIOBAHUS U TONYyYCHUS
nHopMaruu o xome (DU3HOIOTUYECKUX
MPOIIECCOB B PACTUTEIHLHOM OpPraHU3ME;
HaBBIKAMH 00paboTku H aHaJan3a
MOJIY4aeMbIX IKCIIEPHUMECHTAILHBIX TAHHBIX

2. MecTo IMCHUILIMHBI B CTPYKTYpe 00pa3oBaTeIbHOM NMPOrpaMMbl
JlanHast TUCHUIIIIMHA OTHOCUTCS K broky [ o0s3aTenbHO YyacTh 00pa30oBaTEIbHON MTPOTPaMMBI.

JIyist u3ydeHust U CIUTUIMHBI HEOOXOJMMBI 3HAHUS B 00JIACTH: OOTAHWKH, XUMUH, (PU3HUKA, IKOJIOTHH.



@u3MOoJIOTUs PACTCHHUHN SBISETCS MPEALICCTBYIOMEH IUCIUIIIMHON AN AUCHMIUIMH: OUOXUMUS
pacTeHuii, arpoMeTeopOoJIOTHH, PACTEHHEBOICTBO, OBOILEBOJICTBO, KOPMOIIPOU3BOCTBO, TEXHOIOTUS
XpaHEHHUs U TepepabOTKU MPOAYKIMU PACTEHUEBOICTBA.

JucnuniurnHa usydaercs Ha 2 Kypce B 3 ceMecTpe 1Mo ouHol dopme oOydeHus, Ha 2 Kypce 3 cemecTpe
— 3a09HOU (OPMBI OOyICHUS.

3. O0beM TUCHMILIMHBI M BHAbI Y4eOHOH padoThI
OOm@as TpyIoeMKOCTh NUCIUTUIMHBI cocTaBisieT 144 yaca 4 3a4eTHbIC SIUHUIIBI.

Bun yaebHoii paboThl dopma oOydeHus
OYHast 3a04Has

AyIUTOpHBIE 3aHATHS (BCETro) 64 16
B mom uucne: - -
JlexumonHOrO THIA 32 8
CeMHHapCKOro TUNa 32 8
CamocrosiTesibHasi paboTa (Bcero) 62 110
B mom uucne: - -
[IpopaboTka mMarepuana JIEKIHH, 31
MOITOTOBKA K 3aHITHUSAM 82
CamocTosTenbHOE U3yUeHUE TEM 8
KonTponbHbIe paboThI 20
Pedepat 20
WNuauBuayanbHOE 3a/1aHHE 3 8
By mpomeXyTo4yHOM aTTecTaluu:

9K3aMEH 18 18
OO0masi Tpy10eMKOCThb:
4acoB 144 144
3a4E€THBIX €IUHMIL] 4 4

4. Conepxanue TUCHUILINHBI
4.1. Coaep:kanue pa3ieaoB IMCHHUINIHHBI

No HanmenoBanue Copaeprxanue pazzaena
/11 pazznena
T CIIUTITUHBI

1 2 3

1. | ®usuonorus u CtpykrypHas U (yHKIMOHAJIbHAs OpraHu3alus pPacTUTEIbHOU
OUOXUMHUS KIIETKA. XUMHUYECKUM COCTaB PaCTUTENbHOM KIeTKU. DepmMeHTHI, X
PACTHTENBHOI Ouonornyeckass poiib. AMHUHOKHUCIOTBI, OCIKU, XUPBI, YIICBOJIBI,

BUTAMUHBI.

KJIETKU

2. | Boguslii pexxum Conepxanmne, cocTosHUe W (QYHKIHH BOJBI B PACTUTEIHLHOM
pacTeHui OpraHu3Me. TepMmoauHaMUYECKHE OCHOBBI BOJI0OOMEHA.

[loctymienne BoAbI M €ro 3aBUCUMOCTB OT yCIOBUN. TpaHcnupanus,
e€ BuIbl, peryaupoBanue, nyru cHuxkeHus UT. llepensuxenue
BoAbl. Bonuelii Oamanc. Boaublii neuuuT M ero BIUSHUE Ha

pacTeHwusl.
doTocuHTE3 OOmee mnpencraBienne o (orocuntese. [lmanerapHoe 3HavYeHUE
3. dorocuntesa. Jluct kak opran ¢orocunresa. [IMTMEHTHBIE CUCTEMBI

¢dorocunte3a. CperoBele peakuuu (oTocuHTe3a. MeTaboau3m
yriepona tnipu ¢otocurTeze. Ocobennoctu ¢dorocunTesa y Cs4 u
CAM-pacrenuil. BnusHue BHYTPEHHMX M BHEIIHHUX YCIOBHM Ha
npouecc Qorocunrtesa. Ilyru perynmupoBanus. POTOCHHTE3 Kak




OCHOBAa  MPOAYKTUBHOCTH  CEJIbCKOXO3AMCTBEHHBIX  PACTEHUU.
CBETOKYJIbTYpa C.-X. PACTCHUU.
Hpixanue JIpIxaHue — OKMCIUTEIbHO-BOCCTAHOBUTEIBHBIN MTPOLIECC.
4. | pacreHuii @®epMeHTHI AbIXaHus. XUMH3M JbIxaHus. [ukonus. AspoGHas ¢aza
IbIXaHus. [[pyrue nytu apixaHus. DHEPreTUKa JIbIXaHUsl.
Poct u pazsutue [Tonsite o pocte, pa3BUTHUH, OHTOreHe3e pacTeHui. KiierouHbie

5. | pacrenuit OCHOBBI pocta. durtoropmonsl. Poct nenoro pacrenus. Pocrossie

ABJICHUs. BiusHME BHYTPEHHHMX YCIOBHM Ha poCT. 3aBUCHUMOCThb
pocTa oT 3Kosiorndeckux (akropos. JIBukenue pacrenunii. Pazsurue.
[lepuonuszanuss  oHTorenesa. SpoBuzauuda. DOTONEPUOIU3M.
®u3noi0rus cTapeHus. YINpaBJIE€HUE I'€HEPaTUBHBIM PAa3BUTHEM U
crapeHueM. ®Ousnonorust GopMUPOBaHUS IIOAOB, CEMSH M APYIUX
MPOJIYKTUBHBIX YacTel pacTeHuil. PU3MOJIOTUS MOKOS U CHOCOOBI
IIpEBpAILEHHUS €T0.

Cunres, KoHcTUTynlMOHHBIE M 3alacHblE  BELIECTBA B PAacTEHUH.

6. | mpeBpaieHue U [IpeBpamenue kKpaxmana M caxapo3bl B pacTeHUU. DepMeHTHI
NepeBUKEeHNE npeBpaieHus. OpraHuyeckue KUCIOThI. [JMKO3UIbl U alKaJIoOUIbl,
OpraHUYECKUX UX XUMHMYECKUH COCTaB, COAEPKAHHE B CEIBCKOXO3SMCTBEHHBIX
BEILECTB B pacTeHusiX. AHTUOMOTHKM U (GUTOHIUIBI pacTeHUU. DIaBOHBI U
pacTeHuH (1aBOHOJNBI, UX XMMHUUECKas MpUpoAa U (U3HOJOTHYECKAs POJb.

[lepemerieHre ¥ TPAaHCTIOPT OPraHUYECKUX BELIECTB B PACTEHUH.
MunepanbHoe dusnonoruyeckas pojab Makpo- U MUKPOIJIEMEHTOB. /lnarHocTuka
7. | nutaHue pacTeHuil | AeduiuTa NUTATENBHBIX 3J1eMeHTOB. [lormomeHnne MHUHEpaIbHBIX
BEILLIECTB, IIE€pPEMEIICHUE UX [0 pacTeHuio. BblaenurtenbHas u
CUHTETHYECKas (GYHKIMHY KOPHEBON cHUCTeMbl. DU3MOJIOTHYECKHE
OCHOBBI IPUMEHEHHUS YTOOpEeHU .
[TpucnocobneHre u | 3aMTHO-TIPUCIIOCOOUTENBCKUE PEAKIIUM PACTCHUN Ha JIeHCTBUE

8. | ycToiiunBOCTh MOBPEKIAIOLIMX (hakTOpOoB. X011010-MOpP030-3UMOCTOHKOCTh

pacTeHui pacTeHuu. Jnarnoctrka YCTOMYHBOCTH. Kapo- 51
3aCyXOyCTOMYHUBOCTb. ConeycToiunBOCTh pacTeHui.
I'a30ycTONYUBOCTD.

9. | ®usuonorus u OcHoBHBIE (MU3UOIOTO-OUMOXUMHYECKHE TPOIECChI, MPOTEKAIOIIHE
OHOXUMUS npu  (QOpMHUPOBAHMU  MPOAYKTUBHBIX  OPraHOB  3€PHOBBIX,
dopMHpOBaHU S 3epHOO0OOBBIX, MAacIMYHBIX KylnbTyp. OCHOBHBIE (PU3HOJIOTO-
Ka4yecTBa ypoxkast OMOXMMHUYECKHE TIPOLECCHl, MpOTeKalume Mpu (GOpMUPOBAHUU
C.-X. KyJIBTYp MPOAYKTUBHBIX OPraHOB IIJIOJOBO-SITOJIHBIX KYJIBTYp, KOpHE- |

KIyOHETJIO0B. BrusHuEe mpUpoIHO-KIMMAaTHYECKHX (AKTOPOB Ha
XUMHYECKHI COCTAB PACTEHUH.

4.2. Pa3zaeJibl AMCUMILJIAH M BUABI 3aHAT il

ouHasi popMa 00ydeHus

No HaumenoBanue paznena Jlexiuon | Cemunap CPC Ox3a | Bcero
n/m JTUCHUTLIAHBI HOTO CKOTO MeH
TUTIA THUIIA Hac.
1 2 3 4 5 6 7
1. | ®usuonorus u OMOXUMUS 4 4 10 18
PaCTUTEIBHOMN KIETKH




2. | BonHblit pexxuM pacTeHuit 4 4 8 16
3. 4 4 8 16
DOTOCUHTES
4. JlpixaHue pacTeHU 4 2 8 14
5. Poct u pa3zButue pacteHuit 4 4 8 16
6. | CunTes, mpeBpalicHue u 2 4 6 12
NEePeIBUIKCHIE OPTAaHUYECKUX
BCIIICCTB B PACTCHHU
7. | MuHepaJlbHOE TUTAaHUE PACTEHUI 4 4 6 14
8. | Ilpucnocobnenue u ycTOH4MBOCTh 4 4 4 12
pacTeHui
0. ®dusnonorus 1 OMOXUMUS 2 2 4 8
dbopMUpOBaHU I KAUECTBA YpOKas
C.-X. KyJIIBTYp
OK3aMeH 18
OO01iee KOJIMYeCTBO YacoB 32 32 62 18 144
3a09Has Gpopma 00ydeHHs
No HaunmenoBanue paznena Jlexiiuon | Cemunap CPC Ox3a | Bcero
n/n T CIIUTUTAHBI HOTO CKOTO MEH
e THIA 1ac.
1 2 3 4 5 6 7
1. | ®usuonorus u OMOXUMHUS - 1 10 11
pacTUTENBHOMN KIETKH
2. | BomubIii pexxuM pacTeHU 1 1 14 16
3. doTocuHTE3 1 1 14 16
4. JlpIxaHue pacTeHu i 1 1 12 14
Poct u pa3zButue pacteHuit 1 1 12 14
6. Cunrtes, nmpeBpalleHue u 1 - 12 13
MepeIBIKCHIE OPTaHUYSCKIX
BEIICCTB B PACTCHUU
7. | MuHepanpHOE MUTaHUE PACTEHUM 1 1 12 14
8. | I[IpucrocobimeHne u yCTOMIMBOCTD 1 1 12 14
pacTeHui
9. DuU3M0JIOTHS U OMOXHUMHUS 1 1 12 14
dopMUpOBaHUSI KAUECTBA YpOXKas
C.-X. KyIbTYp
Dx3aMeH 18
OO01Iee KOJIMYeCTBO YacoB 8 8 110 18 144




4.3. 3aHATHSA CEMHUHAPCKOI0 THIA

Ne

/i

Ne paznena
TV CITUTLTAHBI

Tembl

TpynoéMkocTs
(uac)

OYHasda 3a04YHas1

®u3noIorus 1 OUOXUMUS paCTHTeHBHOﬁ
KIICTKH

1. Bsenenue
2. M3MeHeHMe MPOHUIIAEMOCTH LIUTOILIA3Mbl
MpY MOBPEKICHUU
3. TInazmonu3, ero GopMbl U JETIIa3MOJIN3
KomnokBuym «®uznonorust 1 OHOXUMHUS
PaCTUTENBHOMN KIETKH

Boaublii pesxxuM pacTeHui

1. OmnpeneneHue KOHLEHTPALHUK KIETOYHOTO
COKa ¥ IOTEHUHAIBHOTO OCMOTHYECKOTO
JaBJIeHUs pe(PpaKTOMETPUUECKUM METOAOM

2.  Omnpenenenue MHTEHCUBHOCTHU
TPAaHCHIMPALMKA Yy CPE3aHHBIX JIMCTBEB IIpU
IIOMOIIM TOP3UOHHBIX BECOB 110 IBaHOBY
KomnoxkBuym «BOoJHBIN peXUM pacTeHUN»

13.

dortocuuTes

1. Pa3neneHne HNUIMEHTOB JIMCTA METOIOM
OymakHOH xpomarorpaduu
2. OnTHuyecKre CBOMCTBA MUTMEHTOB

KOJ'IJ'IOKBI/IYM « ®OTOCHHTE3 »

41.

JIpIxaHue pacTeHuin

1. OmnpeneneHue HHTEHCUBHOCTU JbIXaHUS
CEMSH PaCTCHUU
2. OmnpenencHue akTHBHOCTH KaTaJla3bl B
Pa3IUYHBIX YaCTAX PaCTCHUU

KomnokBuym «/Ipixanue pacTreHuN»

Pocr u pazsutue pacreHuit
1. WzydyeHue nuHeNHOro pocra mnoOera Hu
KOpHS

2. HabnmoneHue 3a nepuoIuYHOCTbIO pocTa
MEXJI0Y3JIUH MOPOJ (TPOIU3MBI)

3. 3ydyeHue BIAUSHUS UHIOTUHOYKCYCHOM
KUCJIOTHI Ha YKOPEHEHUE YePEHKOB (pacoiu

4. TlpeppiBaHu€ IEPHO/Ia TTOKOS y KITyOHEH
KapTodens Mpu MOMOIIM THOMOYEBUHBI

Komnoxksuym « PocT 1 pa3Butue pacteHnii»




CuHTe3, mpeBpalieHUEe | IepeIBHKECHUE
OpPraHUYECKHX BEIIECTB B PACTCHUHU

1. OO6napyxenue QyOUJBHBIX BEIIECTB (BUT.
C)

2. OmpeneneHue aKTUBHOCTH aMuia3 B
MPOPACTAIOIMX CEMEHaX

KomnoxkBuym  «CuHTE3, mNOpeBpalicHUE U
MEPEBUKCHUE OpPraHWYECKUX BEIIECTB B
pacTeHHMN»

MuHepanpHOE NUTaHUE PACTCHUI

1. OmnpeneneHue o0beMa KOPHEBOW CHCTEMBbI
metogom Cabununa u Konocosa

2. OOHapyXeHHUE HUTPATOB B JIUCTHAX U
KOPHSX pacTeHUU
Konnoxsuym
pacTeHui»

«MuHepanbHoOe MUTaHUE

1. Onpenenenue 3aCyX0yCTOMYMBOCTH
pacTeHui

Komnoxksuym «Ipucnocobnenue u
YCTOMYUBOCTh PACTCHUI

1. 3amacHBbI€e BelEcTBA CEMSIH U UX
MPEBPALLCHUS IPU TPOPACTAHUHN

Bcero

32

4.4. IlpumepHasi TeMAaTHKA KYPCOBBIX MPOeKTOB (padoT) - ne npedycmomperno OIOI1

5. OpraHmM3anmsi CaMOCTOSITEeJIbHOM Pa0oThI 00yYaOLMXCS 10 AUCHUILVINHE
5.1 Tunbl caMocTOATEILHOM Pa0OTHI U €€ KOHTPOJIb

Tumn caMoCTOSTEIbHON PabOTHI ®dopma 00yueHus Tekynmii KOHTpOJIb
OuHas 3a04Has

[IpopaboTka Marepuaia 31 82 TECTUPOBAHUE

JEKIUH, MOJITOTOBKA K

3aHSATUIM

CamocTosATennbHOE ~ M3y4EHHE 8 TECTUPOBaHUE, cOOeceJOBaHUE

TEM

Pedepar 20 - 3anmTa

KoHnTtponbsHas pabora - 20 cobeceoBaHue

NnauBunyanbHOE 3a1aHKe 3 8 cobecenoBaHue




5.2. YueOHO-MeTOAUYECKHE MATEPHAJIBI VISl CAMOCTOSITEJILHOM Pad0ThI:

1. MouceeBa K.B. MeToauueckue yka3aHus /IS CAMOCTOSATECILHOM pabOTHI CTYACHTOB 110
muciumnunae «dusnonorus pacrenuin» / K.B. Mouceesa. — Tromens: ['AY CeepHoro
3aypanbs, 2024. — 41 c.

5.3.TeMbl, BLIHOCHMBIE HA CAMOCTOSITEIbHOE U3YUeHHUE:

Pazoen 1 ®uznonorus 1 OMOXUMUS PACTUTEILHON KIETKU
1. CaoiicTBa BOJBI U €€ 3HAUCHHE B KU3HU pacTeHUul. OCMOTHYECKUE SIBJICHUS B KIETKE; POJIb
BaKyOJU U KIETOYHON CTEHKU.
Paznen 2 Bogublid pesxxuM pacTeHU N
1. JlBurarenu BOJAHOTO TOKa B PaCTEHUH.

2. buornormyeckoe 3HaYeHUE TpaHcCHUpanuu. JIMCT Kak OpraH TpaHCIHUpAIMU. 3aBUCHMOCTH
TPaHCIIUPALMU OT BHEIHUX YCIOBUM. [[puMeHeHe aHTUTPaHCIIUPAHTOB.
Pasnen 3 ®dorocunaTe3
1. 3aBucuMoOCTh OTOCHHTE3a OT BHEIIHUX U BHYTPEHHUX yCIOBHH. JIHEBHAs TUHAMUKA U
CE30HHBIC U3MEHECHUS (JOTOCHHTE3A.
Pasnen 4 JIpixanue
1. Ponp ppixaHus B JKU3HU pacTeHuid. lcmonp3oBaHue JHEPTHH, BBICBOOOKIAIOIICHCS B

npoliecce JAbIXaHusl, Ha (PU3MO0JIOTHYECKHE MPOLIECCHl B PACTUTEILHOM OpTraHU3Me.

2. 3aBUCHMOCTh MHTCHCHUBHOCTH JBIXaHHS OT BHYTPEHHHX U BHEIIHUX (aKTOpPOB. [IpIXaTeIbHBIN
KO3((ULIMEHT U €ro 3aBUCHUMOCTb OT BHYTPEHHHUX U BHEIIHUX YCIOBUH.
Pasnen 5 Poct u pazBuTue pacTeHH
1. OnTOoreHes u OCHOBHBIE JTambl pa3BUTHSA pacTeHUU. Bo3pacTHas HM3MEHUYMBOCTD
MOP(OJIOTHYECKUX U PU3UOJIOTHYECKUX MPU3HAKOB.
Paznen 6 Cunrtes, npeBpallieHUE U EPEABUKEHNE OPTAaHMYECKUX BEIIECTB B PACTCHUU
1. IlpeBpareHue BeeCTB MpU NPOPACTaHUU CEMSH. BTOpHUYHBIN METa0OIU3M.
Paznen 7 MunepanbHOE MUTaHUE PACTCHU I
1. Xumuueckuil 3IE€MEHTHBI COCTaB pacTeHHil. Makpo- M MHUKPOIJIEMEHTBI, UX YCBOSIEMbIE
(opMBI U POJIb B KU3HU PACTECHUH.
Paznen 8 [IpucnocobneHue u ycTOWUYNBOCTh pacCTEHU N
1. TloHsTHs (U3MOIOTHYECKOTO CTpecca, YCTOWYMBOCTH, ajantauuu. llpucmocoOnenue
OHTOT€HE3a PACTEHUH K YCIOBUSM CPENIbl KaK Pe3yJIbTaT UX 3BOJIOLIHOHHOTO Pa3BUTHS.

5.4. Temsl peepatoB:
Pa3nes Ne2 «BoaHblii pesxuM pacTe HHiDy
Annenonatus. B3aumMocBsi3b pacTeHUH.
Bonoobmen pacteHuil.
[lepeaBurxkeHue BObI 10 PACTEHHUIO.
[Nornmomenne MUHEPATHHBIX BEIIECTB PACTCHUSMHU.
[MpuMeHeHNE aHTUTPAHCITUPAHTOB B IMPAKTHKE CEITHCKOTO XO3sHCTBA.
3HayeHue BOJbI B )KU3HU PACTEHUH.
CocrosiHHE BO/IBI B TKAHSIX PACTEHU.
TpaHCOPT OPraHMYECKUX BEIECTB B PACTCHUSIX.
Metogonoruueckue npooiaemMbl GU3HOIOTHH PACTCHUH.

© 0N AWDNRE

Paznea Ne 3 «®@orocuHTe3»

1. BnusiHue CieKTpajibHOTO COCTaBa CBETa Ha pa3BUTUE PACTCHUU.

2. BiusiHue cieKTpanbHOrO COCTaBa cBeTa Ha (opMupoBaHue POTOCMHTETHYECKOTO arlrapara.
3. BinsiHME CBETOBOTO peXMMa Ha aHATOMUYECKYI0 CTPYKTYpPY JIMCTA.

4. BnusiHue cBeTa Ha POCT paCTEHUH.



5. BnusiHue kauecTBa U HHTEHCUBHOCTHU CBETA HA COJICPKAHUE TUTMEHTOB U ONITUYECKHE
CBOMCTBA JIUCTA.

6. BiusiHre THTEHCUBHOCTHU CBETA HA YKCJIO M pa3Mep XJIOPOIJIACcTOB.

7. 3eNeHBIH TUCT U CONHEUHAs paaualusl.

8. CBeTOBOI PEKUM MTOCEBOB.

9. CBs3b (M3HOJOTHU PACTEHUH C APYTUMU €CTECTBEHHBIMU HayKaMH.

10. CoBpeMeHHBIE METO/IbI H3yYEHUSI MHTEHCUBHOCTU (POTOCHHTE3a PACTEHUM.

11. Conneunas paguanus 1 paauaiiOHHBIN PEKUM HACAKICHUM.

12. Cyro4HbI€ PUTMBI Y PACTEHHH.
13. Cyrounsliif X0 GOTOCHHTE3a y PaCTEHUM.

14.
15.
17.
18.
19.

6. DoHA OlIeHOYHBIX CPeJICTB /IS MPOBe/ie HUSI MPOMEKYTOYHOM aTTeCTAIMU 00yYAIOIIMXCS 10

@DOTOCMHTETUYECKU aKTUBHAS paualis U METO/Ibl €€ U3MEPEHU L.
DOTOCUHTE3 U €r0 3HAUYCHUE B AKU3HU PACTCHUH.

®opMHUPOBAHUE JINCTA B CBSI3U C aJalTallield PACTEHUH K YCIOBUSM OCBELICHHOCTH.
Xumusm mnporecca GoToCHHTE3a (COBPEMEHHBIC TIPEICTABICHMS).
SIBnenue oronepruoan3mMa U €ro MpakTHYECKoe 3HAYCHUE.

JUCHUIIVIMHE

6.1 IlepeyeHb KOMIIE Te HIIUI ¥ OLIE HOYHbIE CPEeJACTBA MHAUKATOPA JOCTHKEHUSI KOMIIe Te HIM i

K Haunmenosa
eTZII\{dE Wuaukarop JIOCTHIKEHUS [lepedyeHs MIAHUPYEMBIX PE3YITBTATOB HHE
i KOMIIETEH TN I 0o0y4eHHUs MO AUCLUIIIINHE OIIEHOYHOTO
CpencTBa
OIIK- | UI-130mk-1 3Hamo: Tect
1 - 3aBUCUMOCTH  (DM3HOJOTHYECKUX | DK3aMEeHAI!
PemmaeT KOHKpETHBIE 337191 | 11p011eccOB OT BHYTPEHHUX M BHEIIHHX | OHHBIIL
pOQeCCHOHABHOM (hakTopoB CpeIlbl; MPUHITUTIBI | OWIIeT
JIEATCIIBHOCTH (OIIEHKA 1 (dopMUpOBaHUS BETMYMHBI U KadyecTBa
TOBBIIIIEHUE TTOKA3aTeen Ypoxasn OCHOBHBIX

KU3HEICITSIIbBHOCTH
pacTeHuil) U IPeACTaBIISIET
pe3ynbTaThl UX PEUICHUS HA
OCHOBE (p3HOJIOTO-
OMOXMMHMYECKHX 3aKOHOB H
paBUI

CEJIbCKOXO3SHCTBEHHBIX KYIbTYD;
yMeThb:

- OIIPEICIISATh 3aBHCUMOCTD
(M3HOTOTUYECKIX MPOIIECCOB oT
BHYTPEHHUX W BHEHNHUX (PaKTOpoB
CpeIbl,  HWCIOJB30BaTh  IPHHIUAIIBI
(dopMUpOBaHUS BETMYMHBI U KauecTBa
ypoxas OCHOBHBIX
CCIIbCKOXO3IMCTBEHHBIX  KYJIBTYp  JUIS
pelleHusl  CTaHAApTHBIX  3aJa4 B
o0acTu arpoOHOMUU

OTIPECIATh JKU3HECITOCOOHOCTh
pacTHTENbHBIX TKaHEW, UCX0nsd W3
BO3MOXXHOCTH OCYIIECTBIICHUSI B HHX
X014 (131 010T0-ONOXUMHYECKIX
MPOIIECCOB;

MOJTB30BAThCS OPTaHOJICITHYCCKUMU H

OMOXMMHYECKAMH  IIOKa3aTCIsIMU B
MPOLIECCE TPOTHO3ZUPOBAHUS KAayeCTBa
yposxasi; ONpENEIATh
YKU3HECTTOCOOHOCTh PaCTUTENBHBIX
TKaHEH, HCXOA1 M3 BO3MOXXHOCTH
OCYIIECTBIICHUSI B HUX xoz1a




(1310110r0-OMOXUMUYECKUX ITPOLIECCOB

BJIAACTDb:
- COBPEMCHHBIMU MCTOAaMM
HCCIICAOBAHUA n MMOJIYYCHU A

nHpopManuu o Xoae (opMHpPOBAHUS
KauecTBa yposkas; HpUEMaMHu IOUCKa
HOBBIX CBEICHUM B o0nacTtu
¢u3nonornu W OWOXHMMHH PAaCTECHUH,
CBSA3aHHBIX C IIOJYyYE€HUEM ypoxas
CEJIbCKOXO35MCTBEHHBIX KYJBTYP
BBICOKOTO KayecTBa; COBPEMECHHBIMHU
METO/laMH MCCIIEI0OBaHUS U IOJy4eHUs
nH(opManuu o xoae (PU3NOIOTUUYECKUX
MIPOIIECCOB B PACTUTEILHOM OpPTaHU3ME;
HaBbIKAMH  OOpabOTKM W  aHalu3a
MOJTy4aeMBbIX HKCTIEPUMEHTATBHBIX
TAHHBIX

6.2 I kaJbl Oe HUBAHUS
IIaTudannbHas WKAJA OLe HUBAHUSA JIK3aMeHA

Onenka Onucanue

5 JleMOHCTpHUpYeT MOTHOE MOHUMaHUE (PU3MOTIOTHYECKOTO COCTOSIHUS PACTUTEIHLHOTO
opranusma. Bce TpeboBanus, MperbsIBIsSEMbIC K 3aJaHUIO BHITIOJTHEHBI.

JleMOHCTpHUpYeT 3HAUUTETHbHOE MOHUMaHUE (PM3HOTOTHIECKOTO COCTOSHUS
4 pacTuTenpHOTO opranu3ma. Bee TpeGoBaHMs, TPEAbABISIEMbIC K 33 JAHUIO
BBITIOJTHEHBI.

JleMoHCTpHUpPYET YaCTHYHOE TOHUMAaHHUE (PH3MOTOTHIECKOTO COCTOSIHUS
3 pPacTUTENHHOTO OpraHu3Ma. boNBIIMHCTBO TpeOOBaHUH, TPEABSIBISEMbIE K 3aJaHU IO
BBITIOJTHEHBI.

JleMoHCTpHpYeT HEOObIIOE TOHUMaHUE (PU3UOJIOTHYECKOTO COCTOSHUS
2 pacTUTENFHOTO Opranu3mMa. MHoOrHe TpeOOBaHMS, TPEIBSBIIEMBIE K 3aITaHUI0 HE
BBIIIOJIHEHBI.

Il xaa oneHUBaAH NS TCCTUPOBAHHUA HA IK3AMCHE

% BBINOJIHE HUS 32 AH Ul Bann no 5-0anbHo¥ cucTeme
85— 100 S)
71-84 4
50-70 3
menee 50 2

6.3. TunoBbIe KOHTPOJILHBbIE 32JaHUSI WJIM HHbIE MATe PHAJIbI:
VYka3aHbl B IPUJIOKEHUH 1.

7. IlepeyeHb OCHOBHOW M /IONMOJHUTEJbHOH Y4eOHOW JHUTEepPaTypbl, HEOOXOAMMON IJIsl
OCBOCHHS AMCLHUIIHHBI
a) OCHOBHAs JIUTepaTypa




1. KysuenoB B.B. ®usuonorus pacreHuidi B 2 1. Tom 1: yueOHHK 71 akaJeMHUUYECKOTO
OakanmaBpuata/ B. B. Kysuemos, I'. A. JImutpueBa. — 4-e wusg., mepepadb. u jgom. — Mocksa:
WznarensctBo [Opaiit, 2019. — 437 c. (bakamaBp. Axamemuueckuii kypc). — ISBN 978-5-534-
01711-3. — Texer: anexrponnslii / DBC FOpaiit [caiiT]. — URL: httpsy//urait.ru/bcode/431927 (I'pud
YMO BO)
0) JOTOTHUTENbHAS TUTEpaTypa:
1. JlazapeBuu C.B. boranuka u ¢usuonorus pacteHuit [IneKTpOHHBIN pecypc]: yaedHoe mocobue /
JlazapeBuu C.B. — DnekrpoH. TekctoBbie naHHbie. — M.: PUITIO, 2013. — 420 c. — Pexxum nocrymna:
httpz//elibrary.ru/item.asp?id=21557913. — HOb «eLIBRARY», mo maposro
2. Mensene C.C. ®@usmnonorusi pacteHudd [DIEKTPOHHBIN pecypc]: yaeOHoe mocobue / Mensenen
C.C. — Dnekrpos. TekctoBble nanuble. — CI16: BXB-IlerepOypr, 2013. — 512 ¢. — Pexxum mocryma:
httpz//elibrary.ru/item.asp?id=21556049. — H3b «eLIBRARY», mo maposro
3. ®aneeBa E.®. buoxumus pacrenuii / E.®. daneesa. — Tiomens: TAYK TOHB. — 2014. — 308 c.
4. Kmumenko H. H. ®usumonoruss pactenmii: ydeOHoe mnocobue TekcT: snekrpoHHbIH / T.M.
Xpomoga. CII6.: Jlans. —2022. — 103 c.
5. XpomoBa T.M. boranuka ¢ ocHoBamMH (M3HMOJOTUM pACTEHUU. Ais By30B/ yueOHmk / T.M.
Xpomoga. CII6.: Jlans. —2023. — 380 c.
6. CynenoBckast A. B. boranuka u ¢usnonorus pacrenuii / A. B. Cynenosckas. — 2-e u31., cTep. —
Cankr-IlerepOypr:  Jlams, 2023. — 140 c¢. — ISBN 978-5-507-45585-0. - URL:
https://e.lanbook.com/book/276461.— Tekct: 3MEKTPOHHBII.
7. ®usnosiorus U1 OMOXUMHS pacTeHuii: yuebHoe nocodue / coctaputenu C. A. I'yxBuH [u ap.]. —
Iepcuanosckuii: Jonckoit T'AY, 2019. — 172 c¢. — URL: httpsi//e.lanbook.com/book/133430. —
TeKcT: 3JIEKTPOHHBIN.
8. Kypnan «DPu3nonorust pacTeHUR»

8.IlepeueHn pecypcoB HH(OPMALIMOHHO-TEJIe KOMMYHUKANIMOHHOH ceTH "UnTepHeT"

1.www.rsl.ru —poccuiickas rocynapcTBeHHas OMOIHOTEKa
2. www.nlr.ru — poccuiickas HalmoOHaIbHas OHOIHOTEKA
3.WWW.hns.ru — HaroHaIbHas JIEKTPOHHAsE OnOInOoTeKa
4.http/Aww.rusplant.ru/ sxypaan «@®u3uonorusi pacTeHuin»

. http/Amww.agrobiology.ru xyprain «CenbCKkoxo3siicTBEHHAas OUOJIOTHSL.
Cepus: buosnorus pacreHuin»

WWW.IPPras.ru - HHCTUTYT (M3HOJIOTUU PACTCHUM

URL: - http//mwww.bibliotekar.ru - Boaublii pexxum pacTeHuit

URL.: - http://beaplanet.ru. d®orocunTtes pacreHui

Hay4JHas dJIeKTpoHHas oubaroreka e-library; IPRbooks.

o1

N o

9. MeToauyeckue yKa3aHusl 1JIsi 00y4al0NMXCSl 10 0CBOE HUIO TUCHUTITIMHBI
1. Mouceea K.B. Metoandeckue ykazaHUsS Ui CaMOCTOSITENTBHOM palOThl CTYIEHTOB IO

muciuniauae «@usuonorus pacrenuit» / K.B. MouceeBa. — Tiomens: 'AY CepepHoro 3aypaibs,
2024. - 41 c.

10. IlepeyeHb HH( OPMALMOHHBIX TEXHOJIOTHH - He UCNONb3YemCsl

11. MarepuajbHO-TeXHHYECKOE o0ecneyeHue THUCIIUIITHHBI
Jnst obecnieueHus NEKITMOHHBIX 3aHATHI UMEETCS ayIUTOPUS ¢ MYJABTUMEIUUHBIM 000pyJOBaHUEM.


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

Jliist mpoBeieH s 1a00paTOPHBIX 3aHATHI KMeeTcsl yueOHas 1abopatopusi o OU3HOIOTUN pacTeHU I
ayn. 7-427 ¢ npubopamu U 000pyI0OBaHUEM:

[TpuGopsl: 6aHu BOASHBIC, OWHOKYISIPHI, BECHI: TOP3UOHHBIC, AIEKTPUUYECKUE, IJICKTPOHHbBIE,
naboparopuss OII-2, BcTpsxuBaTeiab, MHKPOCKOIBI, OMHOKYJISPHI, TPUOOP «MHUKPOMHUXADITHCY,
ncuxpomerp Aocmana, pedpakroMmerp, CYINMIBHBIA IKag, TepMocTaT, (OTOKOIOPUMETD,
ANEKTPUYECKUE TUIMTKU, KA( BBITSHKHOM.
OOGopynoBanue:

- WHBEHTapbh: OPUTBBI, TNHEUKH, HOXKH, TUHIICTHI, PACTIBUTHTEIN, Ta3bl, 0AHKU U Jp.;

- MaTepuanbl: JKUBbIE KOMHATHBIE M IIOJIEBBIC PACTEHUS, PACTCHHUS B BOJHBIX, IECUYAHBIX,
MOYBEHHBIX KYJIbTYpax, ceMeHa, repoapuii u ap.;

- XHMHYECKask MOCY/a;

- XUMHUYECKHE PEAKTUBBI;

- TabImuLbl, CTCHbI;

- BHAeoKacceThl «JKU3Hb pacTeHUI»

- CIanJ-JeKIUH

12. OcobeHHOCTH OCBOEHHMS JUCHMUIUIMHBI JJisi WHBAIMIOB M JIMI[ C OrpaHuYe HHbIMH
BO3MO>KHOCTSIMH 3/10POBbSI

OOyueHne OOydYarOMMXCS C OrPAHMYCHHBIMH BO3MOXKHOCTSIMH 370POBbS TIPH HEOOXOAUMOCTH
OCYIIIECTBIIAETCS HA OCHOBE aJJallTHPOBAHHOM paboueil mporpaMMBbl ¢ UCTIONb30BAaHUEM CIEIMAJIbHBIX METO0B
o0y4eHHs] M JIHWIAKTHUYECKHX MAaTepHajoB, COCTABJICHHBIX C YYETOM OCOOEHHOCTEH NCUXO(pHU3MIECKOro
pa3BUTHS, MHAMBHIYAJIHHBIX BO3MO)KHOCTEH U COCTOSHUS 3/I0POBBS TAKUX 00yJarommxcs (00yJaromerocs).

B memsx ocBoeHms y4eOHOM mporpaMMBbl JWCIMIUIMHBI HMHBIMAAMH W JIMIAMH C OTpaHAICHHBIMHU
BO3MO)KHOCTSIMH 37I0POBBSI 00€CTICUHBACTCSI:

* Uil WHBAJIMIOB W JIMI] C OTPAaHMYCHHBIMHA BO3MOXKHOCTSIMH 3JIOPOBbSI 10 3PCHHIO: pa3MeElIeHUE B
JOCTYIHBIX IS OOYYarOUIMXCS, SBISIONIMXCS CICTIHIMU WIH CIA0OBUISIIMMH, MECTaX U B aJanTUPOBAHHOU
¢dopme cnpaBoyHOW MHPOPMAIMM O pacIMCaHMM y4eOHBIX 3aHATHI; MPUCYTCTBHE ACCHUCTEHTA,

OKa3bIBAIOIIETO 00 yJaroIEMyCsl HEOOXOTUM IO TIOMOIIIb; BBIMYCK aJbTEPHATUBHBIX (HOPMATOB

METOIMYECKUX MaTepUaIoB (KPYMHBIA mpudT Wwim aynuodailiel), UCTIONH30BAaHUE BEPCHH CalTa I
cnabosumsmx OBC PR BOOKS wu crermansHoro MoowibHoro npuwiokennsi IPR BOOKS WV-Reader
(porpaMMbl  HEBH3YaJIbHOTO JOCTyMa K WH(MOpMAIMK, TNpeJHA3HAYCHHOW [I1 MOOWIBHBIX YCTPOICTB,
paboratommx Ha onepampioHHoi cucteme Android m iOS, koTopas He TpeOyeT crelmpanbHO OO0YYEeHHOrO
accuctenra, T.K. moau ¢ OB3 mo 3peHuio paGoTaOT CO CBOMM YCTPOWCTBOM IPHUBBIYHBIM CIIOCOOOM,
UCTIONB3Ysl CIIelMalIbHbIC IITATHBIC MPOrPaMMBbI [ He3psuux Jojel, ¢ koropbiMu IPR BOOKS WV -Reader
HMMEET IOJIHYI0O COBMECTUMOCTB);

* Uil WHBAJWIOB W JIMI C OrPAaHMYCHHBIMU BO3MOXKHOCTSIMHU 3/I0POBBSI IO CIyXy: HaJJICKaIIUMU
3BYKOBBIMH CPEJICTBAMHU BOCTIPOM3BE ICHUE MH(POPM aLnH;

*  JUI WHBAJMIOB M JIMI[ C OrPaHUYEHHBIMH BO3MO)KHOCTSIMHU 370POBbSI, MMEIOIIMX HAPYIICHHSI OMOPHO-
JIBUraTeJbHOrO0 ammapaTa: BO3MOXKHOCTH OECHpersITCTBEHHOrO JOCTyma oOydyaroumxcs B yueOHble
NIOMEIIEHNs, TyaJeTHble KOMHATBI W Jpyrue IoMmelleHus Kadeapbl, a Tawke NpeObIBaHUME B yKa3aHHBIX

TIOM € LIICHUSIX.

OO0pa3oBanne 00YyJarONMXCS ¢ OrpaHAY €HHBIMH BO3MOXKHOCTSIMH 37I0POBBSI MOXKET OBITH OpraHU30BAHO

KaK COBMECTHO C IPYyrMMH OOYYalOIMIMMHUCS, TaK W B OTJACIBHBIX TPYyIMaX M B OTIEJbHBIX OpraHM3all
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KOHTPOJIBHBIE 3AJAHUA U MHBIE MATEPUAJIbI OLHEHKMU 3nanuii, yme Hui,

HaABbIKOB U (I/I.J'II/I) OnbITA J€ATC/IBbHOCTH, XaPAKTC PU3YIOIIME 3TaIllbl (l)OpMHpOBaHI/Iﬂ

KOMIIeTe HIIMH B nmpouecce 0CBOCHUA JTUCHUIVIMHBI

«Duzuonocus pacmeHuﬁ»

1 BOHpOCBI AJIl KOJUIOKBUYMOB

Pa3neu 1. «@u3no/iorus 1 OMOXUMHUS PACTUTEIBHOM KJIeTKID)

1
2.
3.
4
5

N o

10.

DJIEeMEHTAPHBIN U MOJIEKYJISIPHBIN COCTaB JKMBBIX KIETOK.

benku — OCHOBHBIE HOCUTEIIHN KU3HEHHBIX SIBJICHU.

benxu — ¢pepmentrl. UX cocraB, cTpoeHue, GyHKIUH.

O mexanusme aerctBus hepmMeHToB. CrienmupuaHOCTh GEPMEHTOB.

3aBUCUMOCTb JIEHCTBUSL (PEPMEHTOB OT YCIOBUH cpesbl. AKTUBATOPbl M MHIUOMTOPHI
(depMEeHTOB.

Kmaccuduranus ¢epmerToB. M3odepMeHTHI

Perynsius aktiBHOCTH (pepMEHTOB.

[locTynienue BEIEeCTB B paCTUTENIBbHYIO KIETKY:

a) [IpencraBnenne 06 n3dupaTenbHON TPOHUIIAEMOCTH;

B) CTpoeHue, poJib KIETOUHON CTEHKHM B IIOCTYIIJIEHUH BELIECTB;

¢) Cocras, ctpoenue, GyHKIIMA MeMOpaH, TPOHUKHOBEHUE BEIIIECTB Yepe3 MeMOpaHy;

d) [TaccuBHBIM ¥ aKTUBHBIN TPAHCIIOPT BEIIECTB;

¢) Merabonu3anus MOCTYNUBIMX B KJIETKY BEILECTB.

[IpakTyeckoe 3HaU€HUE M3YYEHHUS IPOHUILIAEMOCTH LIMTOIIA3Mbl (YCTOHYMBOCTh K
HEOIaronpHUsSTHBIM YCJIOBUSIM, CHHTE3 U IPUMEHEHHE XUMHUYECKUX BEIIECTB B MPAKTUKE).
OCHOBHBIE IPUHIUIIBI PA3APAKUMOCTH KUBOU KIIETKH. 3aKOHbI

pa3apakuMOCTH.

Pa3znen 2 «Boanblii 00MeH pacTeHUID)

1.

o &

TepMoarHaMUUeCKue OCHOBBI BOJJOOOMEHA PACTCHUM

a) [onsiTne 00 aKTUBHOCTH BOJIBI M BOJHOM MOTEHITHAJIC,

b) XapakTepuCTHKa  COCTABISIOIIMX ~ BOJHOIO  MOTEHI[MANa: OCMOTHYCCKUMN
IIOoTCHI A, ManHqHLIﬁ IIOTCHIIMAJI, IOTCHIIMAJI JaBJICHU A,

C) PactuTenpHas KiIe€TKa KaK OCMOTHYECKAs CHCTEMa; IOCTYIUICHHE BOJbI B
BaKyOJHM3UPOBAHHYIO U HEBAKyOJIN3UPOBAHHYIO KIIETKY;

d) [lepenBu>keHUE BOJIBI B CHCTEME MTOYBE-PACTCHHE-BO3IYX.

[MocTyruieHre BOIBI B KOPEHD PACTEHUH:

a) Kopenb kak oprad nornomeHus Bobl;

b) KopHeBoe qaBiieHre U €ro BO3MOXKHBIE MEXaHU3MBI,

c) 3aBUCHMOCTh TMOTJIOTHTENBHOM JESITENBHOCTH KOPHEH OT BHEUIHHX YCIOBHIA
(Temneparypa, a3panus, BIaKHOCTb IOYBbI) U IIYTH

ONTUMH3AIIHH.

Tpancnuparus, ee 3Ha4YeHUE, TOKA3aTENH; XapaKTEPU3YIOIMe TPaHCIUPAIUIO.
[lepenBuxeHre BOABI 11O PACTCHUIO; CUJIBI, IEPEABUTAIONIYIO BOJY.

®uU3MOJOTHYECKUE OCHOBBI TMOBBIIEHUS A(OPEKTUBHOCTH HMCIOJIB30BAHUS  BOJbI
pPacTeHUSIMU:

a) [lonsiTme 00  SBamOTpaHCHUpPALMH, CYMMapHOM  BOJONOTPEOJICHHH U
KO3(UITUEHTE BOJOMOTPEOJICHHU S, 3aBUCUMOCTD UX OT BHEIIHUX U
BHYTPEHHHUX YCIIOBUM.

b) 3aBUCHMOCTb ypOXKask PaCTEHUH OT BJIAKHOCTH ITOYBHI,



C) DU3MOOTHYECKUE OCHOBBI OPOIIICHHS TTOCEBOB C\X KYJIbTYP, aHTUTPAHCIHUPAHTHI.

Paznea 3 «D@oTocuHTE3»

OO6mras cxema (oToCHHTE3a. 3HAUEHUE €0 B KU3HU PACTCHUM.

Kocmudeckast posb 3eJIeHBIX paCTEHUH U UX POJIb B KPYTOBOPOTE BEIIECTB B IPHUPO/IC.

XJoporiacta, uX CyMOMKPOCKOIIMYECKOE CTPOCHHUE, XUMUYECKUN COCTaB.

CtpoeHune MoJIeKyl XJI0poduiuia U KapOTHHOUIOB.

dusnyueckue 1 XMMUYECKHE CBOMCTBA Xi1opoduLIa.

Posib murMeHTOB B mporiecce (OTOCHHTE3A.

CaetoBbI€ peakiuu GOTOCUHTE3A.

I[peBpaienue >ueprun B mpouecce porocunresa. Gorodochopunuposanue.

[peBpamenue yriekucioTsl B npouecce gorocunresa (uukin Kampeuna). OcoOeHHOCTH

ycBoeHus1 CO2y Cau CAM - pacTeHui.

10.  BimsHHMe BHEIHUX YCIOBHI Ha mporecc GoTocHHTe3a (TeMIiepaTypa, CBET, COJlepKaHue
BOIbI, KOHTIeHTpanust CO2 u T.11.)

11. KIIJI 3eneHoro nucra v NyTH €ro yBeJIUYEeHUS.

12.  3aBucHMOCTb MEXIY ypoxkKaeM U (POTOCHHTE30M.

13.  Ilyru nmoBBIIIEHUS HHTEHCUBHOCTH (DOTOCHHTE3A.

14.  Tlyru MOBBIIEHHUS YpOKast C\X KyJbTyp.

wCooNoARWNE

Pa3neua 4 «/IpIxanue pacre HHiD)

1. OO0mps xapakrepucTuka AbIXaHus. Ero 3HaueHue B )KU3HHU PACTEHUI.

2. DepMEeHTHI JbIXaHU s, UX CTPOCHHE, (DyHKIUU.

3. AnHa’pobOHast (aza NbIXaHUS — IIIMKOJIM3. XUMHYECKUE MPOLECCHl MPU TIIMKOJINU3E, €ro
3Ha4YEHHUE.

4 JlpIxaHue pacTeHUH pu OTCYTCTBUH KUCIOPOAa. B3auMocBs3b OpOKEHUS JbIXaHH L.
5 AnpobHast daza qpIXaHUSL.

6 [Muxn Kpebca. OcHOBHBIE ATAIbI TPEBPAIICHHS TUPOBUHOTPATHON KHCIIOTHI.

7. I'mrnokcamaTHBIN UK, €r0 3HAaYCHUE.

8 Ilens mepeHoca AMEKTPOHOB, OCHOBHBIE KOMIIOHEHTHI LIEMH .

9 [TenTo3ohocdaTHblil UK.

1

0. B3anMOCBsA3b OCHOBHBIX ITyTEH JIbIXaHUS.

11.  TlpeBpaieHue SHEPTUU MPH JbIXaHUH:
a) Ctpoenue u 3Hauenne ATO;
b) MHUTOXOHJpUY KaK OpTaHeIUIbl a3pOOHOTO JbIXaHMH S,
C) OxucnutenpHoe GochopuInpoBaHueE;
d) XeMH0-0CMOTHYECKas! TUIIOTEe3a COMPSHKEHUS OKUCIeHHS U GochopriInpoBaHus;
e) Dneprernueckast 3PPEKTUBHOCTh JIBIXaHUSI.

12. B3aumocBs3b nbIxaHusl ¢ OOMEHAaMH JIPYTUX BEIIECTB: aMHHOKHCIIOT, OEJKOB, JKHUPOB,
HYKIIEMHOBBIX KUCJIOT M IPYTHX BEIIECTB.

13. VHTEeHCUBHOCTH JBIXaHUSI U JBIXaTSIIbHBIN KOI(DPUIIUESHT, METOIBI ONIPEICIICHHUSI.

14.  3aBUCHMOCTBH AbIXaHUS OT BHYTPEHHUX U BHEIIHUX YCIOBHA.

Paznen S «MuHepajibHOe NUTAHHE PACTEHUID)
1. HeoOxoauMmble pacTEHUIO MaKpO- U MUKPO- 3JIEMEHTHI.
2. ®usnosornyeckas pojib HEOOXOIMMBIX MakpodJieMeHTOB. [Ipu3Haku ux
HEJ0CTaTOYHOCTH.
3. ®dusnonoruyeckas poyib HEOOXOAUMBIX MHKpPO3IeMeHTOB. [Ipu3Haku nx
HE0CTaTOYHOCTH.
4. IloctymiieHne HOHOB B pacTeHHe. OCOOEHHOCTH KOPHEBOM CHCTEMbI Kak oOpraH
nonomeHus. HekopHeBoe nomnioneHne HoHOB.



5.

TpaHciopT MOHOB 10 pacTeHuto. [lepepacnpeneneHue u peyTuIn3ams

BCHICCTB B paCTCHUU.

6.
7.
8.

MuHepalbHbIC BEIeCTBA B (PUTOIIEHO3aX M UX KPYTOBOPOT B SKOCHUCTEME.
du3M0IOrHYeCcKie OCHOBBI MPUMEHEHHUS YI0OpEHUH.
OcobeHHOCTH MUTaHUS PACTEHUH B 0ECIIOUBEHHOM KYIBTYpE.

Pa3nes 6 «CunTe3, npeBpanieHue U nepeaBuKeHUE OPraHuvdeCKMX BelleCTB B pacTe HUM»

1.
2.

w

7.
8.

9.

3HaueHMe a30Ta B KU3HU PACTCHUIA.
IIutanue pacTeHUN a30TOM:

a) HcToyHMK a30Ta Ul pacTeHHIA,

b) BoccraHoBiieHHe HHUTPAaTOB B KOPHSX UM JIMCThAX pACTeHUil; mpobiema
HUTPATHOTO 3arPsA3HEHUS MPOYKTOB MUTAHUS H KOPMOB.

C) OCo0EHHOCTH a30THOTO MTUTAHUS Y OOOOBBIX.

BxiroueHre aMMuaka B COCTaB MUTAHUS AMUHOKUCIIOTHI X @MU 10B.
BropuuHoe npeBpaleHre aMUHOKHU CIIOT:

a) Peakius mepeaMUHUPOBAHUS,
b) JlezaMUHUPOBAaHNE AMHHOKHCIIOT U €r0 3HAUYEHHE B OOMEHE;
C) JexapOOKCHINPOBaHUE aMIHOKHUCIIOT.

3HauyeHWE aMHJOB B XKM3HU pacTeHUU. BiusHuMe BHENHHUX YCIOBHUI Ha MpEBpalCHUS
AMHHOKHCIIOT B PACTEHUSIX.

brocuHTe3 0eNIKOB M 3HAYCHHE HYKICHHOBBIX KHCIIOT B OMOCUHTE3e:

a) I'eHeTHYECKUI KOl M €r0 CBOMCTBA;

b) Pennmukanusi, TpaHCKPUIIIIHS U TPAHCIISIUS.

OcHOBHEBIE dTalbl CHHTE3a O€eJIKa.

Pacmag GenkoB B pacTeHUSIX.

[peBparteHre a30TUCTHIX BEIIECTB MPHU CO3PEBAHUU U TPOPACTAHUH CEMSIH.

10. OOmmas cxeMa MmpeBpaIlicHUs a30THCTHIX BEIISCTB B PACTCHHSIX.

Paznen 7 «Poct M pa3sBUTHE pacTeHUID

1.

N AW

9.
10.
11.

12.

OOmee mpezacTaBiIeHHE O pOCTE M pa3BUTUU. KIEeTOUHBIE OCHOBBI pocTa. MeTombl
M3y4YCHHUSI POCTa.

O6ume u crnenuduueckue 3aKOHOMEPHOCTH POCTa PACTEHUM, MCIOIB30BAHHME HUX B
pPacTEHUEBOJICTBE M OMOTEXHOJIOTHH.

3aBHCHMOCTh POCTa OT BHYTPEHHHX U BHEIHUX (PAKTOPOB.

DUTOrOPMOHBI UX POJIb B )KU3HU PACTCHUH.

[IprMeHeHrEe CHHTETHYECKUX PErYJISITOPOB POCTa B PACTEHUEBOICTBE U OMOTEXHOJIOTUU.
JIBMOKeHME OPTaHOB PACTEHUH U WX TIPUCIIOCOOMTETHHOE 3HAYCHHE.

Ownrorenes. [lepuoan3aiuisi, OCHOBHBIE ITAITbl OHTOTEHE3A.

Dtarnbl opraHoreHes3a. buosornyeckuii KOHTPOIH 3a GOPMHPOBAHUEM 3EPHOBBIX KYJIBTYP
3JIEMEHTOB MPOAYKTUBHOCTH (1m0 ®.M. Kynepman).

DoTOnepHoIu3M U €T0 TPUCIIOCOOIEHHOE 3HAYCHHE.

SpoBu3zanys y 03UMbIX U ABYJIETHUX U €€ MPUCIIOCOOUTENBHOE 3HAUEHHE.

BospactHbie u3MeHeHHS MOpP(OIOTHYECKUX U (PM3MOJOTHYECKUX TPU3HAKOB, WX
perynupoBaHue B npakTuke. OU3MOIOTHS CTAPSHUS pAaCTCHUH.

VYrpaBiieHME TeHepaTUBHBIM PA3BUTHEM U CTAPEHUEM PACTCHUH.

Pa3nea 8 «Ilpucnocod/1eHne U yCTOMYHBOCTDL pacTe HUID»

1.

[lpucnocoOneHne OHTOTeHE3a PACTEHMH K YCIOBHUSIM Cpelbl Kak pe3ylbTaT HuX
HBOJIFOLIMOHHOTO Pa3BUTHSL.



2. ['myOokuii W BBIHY)KICHHBIA TIOKOM pacTeHuid. DU3MOIOTHYECKHE OCOOCHHOCTH
pacTeHHil, HaXOJSAIMXCA B COCTOSHUM TMOKos. CrocoObl mpepbhiBaHUS U TPOJUICHUS
MTOKOSI.

3. DU3NOIOTHYECKUE OCHOBBI YCTOMYMBOCTH PAcTeHUU. BO3MOXXHOCTH MPHCIIOCOOJICHUS
pacTeHHi K HeOIaronpUATHBIM YCIOBUSIM CPeJibl (3aKalliBaHUE PACTEHUI )

4. X0J040yCTONYNBOCTh PACTEHHH U CIIOCOOBI €€ TIOBBITIICHHUSI.

5. Mop030yCTOMYMBOCTh pacTeHUM. Y CIIOBUS U (pa3bl 3aKaTMBaHUS.

6. 3MMOCTOMKOCTh KaK YCTOMYMBOCTh KO BCEMY KOMILJIEKCY HEOJIAronpusaTHBIX (AKTOpOB
NEepe3UMOBKU. MeTo/lbl ONpeNeNeHHs] KU3HECTIOCOOHOCTH O3UMBIX W MHOTOJETHUX
KyJbTYp B 3UMHHUI U BECCHHUH MEPUOL.

7. 3acyXOyCTOMYMBOCTb PACTEHUI U €€ JUArHOCTHKA.

8. [Toneranue pactenuii u ero npuunHbl. C10coObI PEeAYNPEXKICHUS TOTETAHHSL.

9. ConeycToYMBOCTb Ky/IbTYpHBIX pacTeHuN. PU3M0I0rn4ecKie 0COOEHHOCTH rajJo(uTOB.

10. YcToiunBOCTh pacTeHUH MPOTUB BPEIHBIX [A3000pa3HBIX BBIJCICHUIH TPOMBIIUIEHHOCTH
U TPAHCIOPTA; BEILIECTB, MPUMEHSAEMBIX ISl OOpbOBI C OONE3HSAMH, BPEAUTEINSIMH U
COpHSIKaMH.

11.  YcToHuMBOCTb pacTeHUM K MH(PEKIMOHHBIM 3a00JI€BAHUSIM.

Paznen 9 «Pusmosorusi u Omoxumusi (popmMupoBaHMA KadecTBa ypoiKasi C.-X.
KYJbTYP»

1. ®U3HOIOTMYECKUE OCHOBBI XPAHEHUS CEMSH U COUHOM MPOIYKIUU.

2. OCHOBBI MOJIEKYIISIPHOM U KIETOYHOW OMOTEXHOJIOTHH.

3. bruoxumuueckue noaxoabl B pa3paOOTKe MPUEMOB IMOBBIIEHUS YKOJIOTMYECKHA YHUCTOU
pPacTUTEIBbHON IPOLYKIIUH.

4. ®usnonoruss M OuoxuMus (GOpPMUPOBAHHUSI YpoKas M KadecTBa 3€pHOO0OOBBIX,
MAacCJINYHBIX, KOPHEIJIONOB, OBOIHBIX U INIONOBO-STOAHBIX KYJIBTYD.

5. [TpaBumnbHBINA BBHIOOP BHJIOB M COPTOB PAacTeHMi, co3naHue HauOosee OIaronpusTHBIX
YCIIOBHI JJIsl UX POCTA, pa3BUTHS U MAaKCUMAJIbHOM MPOAYKTUBHOCTH.

6. Hcnonb3oBanue (pU3MOIOTMYECKUX METO/IOB U ITOKa3aTeNe B CeNeKIIMOHHOM Ipolecce,
TEXHOJIOTUHU BO3JIEJIBIBAHUS CENIbCKOXO3SIICTBEHHBIX KYIBTYP.

7. [Iytm ynydimieHuss KadecTBa YpoOXkas CEIbCKOXO3AWCTBEHHBIX KyabTyp. Ilpakrnka

MOJTy4€HU S BBICOKMX U YCTOMUMBBIX YPOXKAEB XOPOILIETO KayecTBa.
IIpouenypa oueHMBaHUs KOJUIOKBUYMa

KomnokBuym moapazymeBaeT OOCYXKICHHE 3HAHHWH, Kpyrozopa oOy4aroImerocs, yMeHue
JIOTHYECKH TIOCTPOHUTH OTBeT. Ha KOJUIOKBHMyMax OOCYKIAIOTCS pasfeiibl, TEMbl, BOIPOCHI
M3y4aeMoro Kypca, Mo MpoiAeHHBIM TeMaM M3ydaeMoil nucuuruinabl. Mcenons3yercs Oecena mo
MPEJICTaBICHHBIM 3apaHee IMpenojaBarelieM TeMaM KoJUTOKkBUyMa. OTBETBHl JArOTCS 0
NPUHIHAIY KPyra, TAe KaKIbId CISIyIONMIA OTBEYaeT Ha TOCTABJICHHBIN 11eIJarOrOM BOIIPOC, HITH
no >kenanuto oOydaronmxcs. CoOnrogaercs TUHAMUKY OTBETOB: May3bl HE 3aTSTHBATh MEXKIY
OTBETaMH OOYJAIOIIMMHUCS, €CITH TpeOyeTcs 3a/1aTh HABOASIMNA BOIIPOC, TO CICIyeT MOMPOCUTD
OTBETHTh Ha 3aJ@aHHBIA BOIPOC JIPYroro OOYYArOINETOCs FWJIM IONPOCHTH JOMOJHHUTH
OTBEYAIOIICIO;

B xome ompoca mpoBepsTcst 3Tarmbl GOPMUPOBAHUS KOMIICTCHIITNU: 3HAHUE O0yJaroIerocs
TEOPETUYECKOTO0 MaTepHalla, YMEHHE MPUMEHHTh W BJIAJICHUE METOJaMU M HaBBIKAMHU OI[CHKU
(M3HOTOTHYECKOTO COCTOSIHUS M IallTAllHOHHOTO MOTEHIMATa PAaCTCHUH.

B koHIIe ompoca mpemnogaBareib JacT 3aKTF0YHTEIIFHBIC KOMMEHTAPUH 110 KAYeCTBY OTBETOB

BCEX 00Yy4JarOIMXCS.

KpuTeplm OIIC€HKHM KOJIVIOKBUYMA.!
- OIICHKA «OTJHUYHO» BBbICTABJIACTCA 06yqa}omeMyc;1, €CJIK OH ACMOHCTPHUPYET IMOJHOC
ITIOHUMAaHHC (I)I/I3I/IOJIOI‘I/I‘-I€CKOI‘O COCTOAHHUA paCTeHI/If/’I. I[aHbI HCUCPIIBIBAOIUEC U MTPABUIIBHBIC



OTBETHI HA BCE BOIIPOCHI.

- OLIEHKA «XOPOLU0» BBICTAaBJIAETCS OOydaroUeMycsi, €CIM OH JEMOHCTPHUpYET
3HAYUTEIbHOE MOHUMAHUE (PU3MOJIOTUYECKOTO COCTOSHUS pacTeHuil. JlaHbl mpaBUIIbHBIE, HO HE
MIOJIHBIE OTBETHI HA BCE BOIIPOCHI.

- OLIEHKA  «YyJAOBJIETBOPHTEJIbHO»  BBICTaBJsEeTCS  OOyyaroliemycs, €cClld  OH
JIEMOHCTPUPYET YaCTUYHOE MOHUMaHNE (PH3MOJIOTHUECKOTO COCTOSHUS pacTeHuil. Ha Oosbimyto
YacTh BOIPOCOB JIaHbI IPABUIIbHBIE OTBETHI.

- OLIEHKA  «HeYJAOBJIETBOPHTEJIbHO»  BBICTaBJIETCS  OOydaloueMmycs, €cid OH
JEMOHCTPUpPYET HEOONbIIOe TMOHUMaHWE (U3NOJIOTHYECKOTO COCTOSHHUS pacTeHmii. Ha
OOJIBLIYI0O YacTh BONPOCOB HE JaHbI IPABUIIbHBIE OTBETHI.

2 TeMI)I, BBIHOCUMBIC€ HA CAMOCTOATECJ/ILHOC UBYUCHUE

Pa3zoen I ®uznonorus u OMOXUMUS PACTUTEIBLHOMN KIETKU
1.CBoiicTBa BOJBI U €€ 3HAUEHHE B JKU3HU pacTeHHil. OcMOTHYECKUE SIBJICHUS B KIETKE;
POJIb BAKyOJIM U KJIETOYHOW CTEHKHU.
Pasnen 2 BoaHblii pexuM pacTeHUN
2.JIBUTaTeNM BOAHOTO TOKA B PACTCHUH.

3. buonornueckoe 3HaueHUE TpaHCIUPALKWH. JIUCT KaK OpraH TpaHCHUpaIuu. 3aBUCUMOCTh
TpPaHCIHUPAIIUY OT BHEIHUX YcJIoBUH. [[puMeHeHe aHTUTPaHCITUPAHTOB.
Pasnen 3 dorocuntes
1.3aBucuMocTh POTOCHMHTE3a OT BHEIIHUX U BHYTPEHHUX YCIOBUM. JIHEBHASI TUHAMUKA U
CC30HHBIC U3MECHECHUS (DOTOCHHTE3A.
Pasnen 4 JIpixanue
1.Ponp npixaHus B JKU3HU pacTeHuil. lcmonp3oBaHWE SHEPIrUH, BBICBOOOXKIAIOIICICS B

npoliecce JAbIXaHusl, Ha (PU3MOJIOTHYECKHE MPOIIECCH] B PACTUTEILHOM OpraHu3Me.

2.3aBUCUMOCTh HMHTEHCHUBHOCTU JIbIXaHUS OT BHYTPEHHUX U BHEIHUX (AKTOPOB.
JprxaTenbHBIA KOA(MPUIIMEHT U €T0 3aBUCUMOCTh OT BHYTPEHHHUX U BHEIIHUX YCJIOBUM.
Paznen 5 Pocr u pazsutue pacteHui
1.0"TOreHe3 W OCHOBHBIE OJTambl pa3BUTHs pacTeHuid. BospacTHas W3MEHYMBOCTH
MOPQOJIOTUUECKUX U (PU3HOTOTUUECKUX MMPU3HAKOB.
Paznen 6 Cunrtes, npeBpallieHuE U IEPEABUKEHUE OPTAHMYECKUX BEIIECTB B PACTEHUU
1.IlpeBpaieHue BEECTB IpU IPOpPacTaHUM ceMsIH. BropruuHblil MeTabonn3m.
Paznen 7 MunepanbHOE NUTaHUE PACTCHU I
1. Xumudeckuii 3IeMEHTHBIN COCTaB pacTeHU. Makpo- U MHUKPOIIEMEHTBI, UX YCBOSEMBIE
(GopMBI U POJIb B KU3HU PACTCHUH.
Paznen 8 [lpucnocobneHue u ycTOHUYNBOCTh PACTEHUM
1.TlonsaTus (QU3MONOTUUYECKOTO CTpecca, YCTOWYMBOCTH, amanTanuu. [IpucmocobrneHue
OHTOT€HE3a PACTEHUH K YCIOBUAM CPEIbI KAK PE3YIABTAT UX IBOJIOIMOHHOTO PA3BUTHSL.
Paznen 9 ®usnomnorus u 6uoxumMus GOPMUPOBAHUS KAYECTBA YPOXKasi C.-X. KyJIbTYyp
1. buoxumuueckue MOAXOMAbI B pa3pabOTKe MPUEMOB MOBBIIICHHUS SKOJIOTHYECKON YHUCTOTHI

OBOILHOMN MPOIYKIHH.
IIpoueaypa ouneHuBaHus codece10BaAHUA

Hcnonp3yercst GpOHTAIBHBIA OIIPOC, KOTOPBIHN TMpenoiaraeT padoTy mpenogaBarTess B BUIC
Oecenpl 1o BompocaM. [Ipu oTGope BOIIPOCOB U MOCTaHOBKE Mepe]] 00ydaroneMHUCs
YYUTBIBAETCS CIIEYIOLIEE:

— 3aacTCA HE Oouee IIATH, OTHOCAIMXCSA BOITPOCOB, HpOBepﬂeMOﬁ TEMBI,
- (bopMyanOBKa BOIIPpOCa OAHO3HAYHAA U ITOHATHAAd OTBCUYAIOIICMY;,



B koHIle ompoca mpenojaBareib JacT 3aKIFOYHTEIbHbBIC KOMMEHTAPUU 10 KaYeCTBY OTBETOB
BCEX 00YyJaroIMXCsl.

OTBeTHI JAIOTCA WM MO MPUHLUITY KPYra, /1€ KaX bl CICAYIOUMA OTBEYAET Ha MOCTaBJICHHBIN
[IeIar0rOM BOIPOC, UJIH 110 JKEJIAHH IO 00YJarOIMXCS;

— cleAyeT coONoaTh JUHAMHKY OTBETOB: HE 3aTSTMBaTh May3bl MEXIy OTBETaMHU
o0yJaroImXxcsi, €ClM TpeOyeTcs 3a/1aTh HABOASAIIMI BOIIPOC, TO CIIEAYET MOMPOCUTh OTBETHTh HA
3aJIaHHBIN BOTIPOC JIPYrOro 00YYaroIerocsi UK MOMPOCUTH TOMOJHUTH OTBEUYAOIICTO.

Kpurepuu oneHku codece10BaHuUsI:

«3a4YTEeHO0», ecliu o0yJaronmiics 0OHapY)KUBAET MIPOYHbIEC 3HAHUS B 00JIACTH M3ydaeMOn
JUCHOUIIJIMHBI; OTBETHI Ha BOIIPOCHI OTJIHMYAKOTCA MOJIHOTOM PACKPBLITUSA TCMBI; o6yqafoun/1ﬁcs1
BJIa/ICCT TEPMHUHOJIOTMYECKUM aIlapaToM, YMEEeT OOBSICHSTh CYLHOCTb IIPOLECCOB U SIBJICHUH,
JienaTh BBIBOJIBI U O0OOIICHUS, 1aBaTh ApTyMEHTUPOBAHHBIE OTBETHI, IPUBOANUTH TPUMEPHI.

«He 32a4TEeHO0», €ClIM 00yJaroUMics JOMYCTHII IpyOble OIIMOKU IPU OTBETE HA BOIPOCHI;
OOHapyXHJl HE3HAaHUE TEOPETHUECKUX OCHOB HM3y4aeMOW AMCLHUIINHBI, HEeCPOPMHUPOBAHHBIE
HaBBIKA aHalIM3a SIBJICHUN W IPOLIECCOB, HEYMEHUE JaBaTb apryMEHTHPOBAHHBIE OTBETHI,
HNPUBOIUTH IIPUMEPBIL.

3 Tembl pedepaToB:
Pa3zgen Ne2 «BoaHblii pe:KUM pacTeHUID
1. Annenomnatus. B3auMocBs3b pacTeHUH.
2. BonooOMeH pacTeHui.
3.IlepenBusxeHne BOABI 1O PACTEHUIO.
4.TlorommeHre MIUHEPATBLHBIX BEIIECTB PACTCHUSIMH.
5.IIpumMeHeHnEe aHTUTPAHCTTUPAHTOB B IIPAKTHUKE CENILCKOTO XO3SMCTBA.
6.3HadeHue BOJIBI B )KU3HH PACTCHUN.
7.CocTosiHHE BOJIBI B TKAHSIX PACTCHHH.
8.TpancmopT OpraHMYeCKUX BEIIECTB B PACTCHHSIX.
9.Merononornueckue mpooIeMbl (PU3HMOIOTUH PACTCHHIH.

Paznea Ne 3 «@Dotocuures»

1. BnusHMe ciekTpajbHOTO COCTaBa CBETA HAa pa3BUTHE PACTCHUM.

2. BiiusHUE CIEKTPaIbHOIO COCTaBa CBeTa Ha OpMHUpOBaHHE (POTOCHHTETHUECKOTO arlrapara.
3. BiusitHue CBETOBOTO peXKMMa Ha aHATOMUYECKYIO CTPYKTYpY JIUCTA.

4. BausHue cBeTa Ha pOCT paCTEHUH.

5. BiusiHMe kauecTBa U MHTEHCUBHOCTHU CBETA HA COIEP>)KAaHUE MTUTMEHTOB U ONITUYECKHE
CBOWCTBA JIUCTA.

6. BinsiHME MHTEHCUBHOCTHU CBETA HA YHCJIO M pa3MepP XJIOPOIIACTOB.

7. 3eNEHBIN JIMCT U COITHEYHAs paualusl.

8. CBETOBOM PEKUM ITOCEBOB.

9. CBs3b (M3HONOTHU PACTECHUH C APYTUMU €CTECTBEHHBIMH HayKaMH.

10. CoBpemMeHHBIE METOBI U3YUEHUSI MHTEHCUBHOCTH (POTOCMHTE3a PACTEHUM.



11. Conneuynas paauanus ¥ pagdaliOHHbIA PEKUM HACAKICHHUH.

12. CyrouHble pUTMBI Y PAaCTEHUH.

13. Cyrounslii Xox GOTOCHHTE3a Y PACTCHUM.

14. ®OTOCHUHTETUYECKH AKTUBHAS paualivs U METO/Ibl €€ U3MEPEHHUS.

15. ®oTOCHHTE3 U €r0 3HAUYEHHE B )KU3HU PACTEHUI.

16. ®opmupoBaHue IMCTa B CBS3H C afanTalueil pacTeHUH K YCIOBHSIM OCBEIICHHOCTH.
17. Xumusm niporiecca oTocrHTE3a (COBPEMEHHBIC TPEACTABICHUS).

18. sSIBnenue oTonepuoan3Ma U €ro MPAKTHIECKOE 3HAYCHUE.

Pa3nes Ne6 «CuHre3, npeBpalieHue U NepeaBHKeHIE OPraHudecKuX BelleCTB B
pacTeHUN»

1.benkoBblif 0OMEH B PaCTCHHSIX.

2.buocuHTe3 OeNKa B pacTEHUSIX.

3.ButamMMHBI U UX POJIb B )KU3HH PACTEHUM.

4. KpyroBopoT a30Ta B CBSI3U C KU3HEACATEIbHOCTBIO PACTEHUH.
4.KpyroBopoT yriiepojia B CBSI3U C )KM3HEACSTEIbHOCTHIO PACTEHUH.
5.IpeBpariieHust KUPOB B PACTEHUSIX.

7 IlpeBpaltieHus yrieBoa0B B paCTEHUSIX.

8.TpaHCcIOpT OpraHMYECKUX BEILECTB B PACTCHMSIX.

9.depMeHTHI, X CBOMCTBA U ICATEIBHOCTb.

10. PerynsaTopsl pocTa pacTeHHi.

Paznen Ne9 «®uznosioruss 1 0MoxumMusi (pOPMHUPOBAHMS KAaUeCTBA YPOKas C.-X.
KyJAbTYp»

1.dusnonornyueckre HapyIIeHHs! Y CaJ0BBIX PACTEHUH MPU HEJOCTATKE OTJCIBHBIX 3JIEMEHTOB
MHUHEPAIbHOTO MUTaHUS.

2. HexopHeBO€ MUTaHHE CaTOBBIX pACTEHUH.

3.BimstHre n30BITOYHBIX KOJTMYECTB HUTPATOB B OBOIHON MPOAYKIIMY Ha €€ THUIIECBYIO

I[EHHOCTb.

4. @uzuonorus u OMoXuMus (GOPMUPOBAHUS KaYeCTBA YpoxKasi 3epHOO00OBBIX KYIBTYP.

5.®usnonorus u Onoxumust GopMHUPOBAHUSI KAUECTBA YpOXKasT MACTUYHBIX KyJIbTYP.

6. @usnonorus u OuoxuMus GOpMUPOBAHUSI KAUECTBA YPOKast KOPHEIIOAOB KYIBTYP.

7.@uznonorus 1 OMOXUMHUs (POPMHUPOBAHUS KAYECTBA YPOXKasi OBOIIHBIX KYJIBTYP.

8.®usnosnorus 1 6uoxumus GOPMUPOBAHUS KayecTBa ypoxkKasi MII0/I0BO-STOIHBIX KYJIbTYP.

9.M3MeHeHune KayecTBa yporkasi OBOIIHBIX U MJIOJJOBO-STOAHBIX KyIbTYp B 3aBUCHUMOCTHU OT

YCIIOBU MUHEPAITBHOTO MUTAHUSL.

10. Annenonatust caoBbIX paCTEHUM.

11. ®uznonornyeckre OCHOBBI XpaHEHUS COUHOM MPOJTYKIIHH.

12.PacTeHne Kak CaMOOPTaHHU3YIOIIASICSI, CAaMOPETYIUPYIOMAsICS U CaMOPa3BUBAOIIASICS

aJlaliITUBHAs CUCTEMA.

IIpouenypa ouenuBanus pedepara

B paboueit mporpamme NPUBOIUTCS IMEPEUEHb TEM, CPEAM KOTOPBIX OOYJaAIOUMCS
MOKET BBIOpaTh TeMmy pedepaTa, KOTOPBI MPEACTAaBIsIET COOOH KpaTKOe H3II0KEHHE B
IMHUCBMCHHOM BHUJIC MOJIYYCHHBIX PE3YIBTATOB TCOPCTUYCCKOIO aHaIM3a OHDCHGHGHHOﬁ HaV‘IHOfI
(uccnenoBaTenbCkoi) TEMbI, T7e OOYYarONMECS PACKPBIBACT CYTh HMCCIEAYeMO# MpoOIeMbl,
MPUBOJUT PA3TUYHBIC TOUKH 3PEHUSI, a TaKKe COOCTBEHHBIE B3IJISIIBI HA Hee.

[TapameTpb! O11€HOYHOTO CPEACTBA!



- nHGOPMAIIMOHHAS IOCTATOYHOCTH;

- COOTBETCTBHE MaTepHalia TEME U ILJIaHY;

- CTWJIb U SI3bIK M3JI0KEeHUS (11es1eco00pa3Hoe UCI0Ib30BaHNE TEPMUHOJIOTUH, TTOSICHEHUE
HOBBIX IOHSTHH, JAKOHUYHOCTD,

- JIOTUYHOCTb, TPABUILHOCTh TPUMEHEHUS U OQOPMIIEHUS ITUTAT U JIp.);

- HAJIMYKE BBIPAXKEHHOM COOCTBEHHOM NO3UIINY;

- QJICKBATHOCTh U KOJIMYECTBO MCIOJIB30BAHHBIX HCTOYHHKOB (5-10);

- BIIQJICHUE MaTepUAIOM.

Ha 3ammty pedepara, cocTosinyr0 W3 3amMThl pedepara W OTBETOB Ha BOMPOCHI,

otBoautcs 10-15 MuHyT.

Bomnpocsl k 3anmre pedepara:

arowbdE

Kpurepuu onenku pede

B uem 3aximouaercs akTyalbHOCTb TEMBI?

KaxoBa 1ienp 1 3amaun?

UYTo MOCITYyKUII0 UCTOYHUKOM UHpopmamiu mo Teme?
Uro HoBoro Ber y3nanu npu pabote Hajg pedeparom?
KaxoBbl 0OCHOBHBIE BBIBOJIBI IO TeME pedepara?

pata:

Ouenka

Kpumepuu oyenku

O1an4Ho

paboTa BBINTOJIHEHA B COOTBETCTBHHM C YTBEPXKICHHBIM ILIAHOM,
MOJIHOCTBIO ~ PACKPBITO  COJAEpPIKaHHME  KaKIOTO  BOMpOCa,
o0OyJarommmcst chopMyJIUPOBAHBI COOCTBEHHBIEC
apryMEHTUPOBaHHbIE BBIBOABI MO Teme paboTel. OdopmieHue
paboThI COOTBETCTBYET MpEAbSIBIsieMbIM TpeOoBanusM. [lpu 3ammre
paboThl CTYyOEHT CBOOOJHO BIIAJIEET MaTEepHajIoOM M OTBEYaeT Ha
BOIPOCHI.

Xopowo

pa60Ta BBIITIOJIHEHA B COOTBCTCTBUU C YTBCPIKICHHBIM IIJIAHOM,
MOJTHOCTBIO ~ PacKphITO  COJEp)KaHWE  KaKIOro  BOMpOCa.
HesnauntensHbie 3ameuanus kK odopmieHuo pabotsl. [Ipu 3ammre
paboThl OOyJarouMiics BJIaJIEET MaTeprUaioM, HO OTBEYAET HE Ha BCE
BOIIPOCHI.

Y 10BJ1€ TBOPUTEJIBEHO

paboTa BBITIOJTHEHA B COOTBETCTBHUH C YTBEPKACHHBIM IJIAHOM, HO HE
IOJHOCTBIO ~ PAcKphITO  COJEpKaHHME  KaKJIOro  BOMpOCA.
OOyuaronmiics He cienanbl COOCTBEHHBIE BBIBOJIbI 10 TEME PAOOTHI.
I'pyOsie HemoctaTku B odopmiieHun pabotsl. [lpu 3ammre paboThi
CTYIEHT cl1abo BJIaZiceT MaTepuaioM, OTBEUAeT HE Ha BCE BOIPOCHI.

HeynoBieTBopure1bHO

paboTa BBINOJIHEHA HE B COOTBETCTBUU C YTBEPKICHHBIM IIJIAHOM, HE
PacKpbITO COJiep’)KaHWe Kaxkaoro Bompoca. OOydaronmmMmcs He
CHeNaHbl BBIBOABI MO TeMe paboThl. [pyOble HemOCTaTKH B
opopmiiennu padotel. Ilpu 3ammrte pabOTBI CTYASHT HE BIaAEeT
MaTepruajIoM, HE OTBEUACT HAa BOIIPOCHI.

4 Bonpochbl AJisl T€CTHPOBAHUS

Tema 1 ®uznonorust u OMOXUMUS PaCTUTENBHOM KIETKU. BOIHBIN pexuM pacTeHun

Bomnpoc 1 [lokazatens moBpexXIeHUs paCTUTEIBbHOMN KIETKH.

Bormpoc 2 Ocobennoctu epMEHTOB.

Bonpoc 3 HauBbiciiel KaJIOpUHHOCTBIO 00JIa1at0T.

Bonpoc 4 Otanune )xuBOM KIETKH OT MEPTBOM.

Bomnpoc 5 N3buparenbHoe MOCTYIIEHHE BEIIECTB B KIETKY PErylIupyeTcsl.




Bonpoc 6 CocraBmstonme KI€TOYHOM CTEHKH PacTEHHUI.
Bonpoc 7 Kputepuu akTuBHOTO TpaHCIIOPTa BEIIECTB Yepe3 MeMOpaHy.

Bomnpoc 8 Opranenia KIeTKH, HEOCPEACTBEHHO CBA3aHHAas ¢ OMOCHHTE30M OeJIKa.

Bonpoc 9 AraTomM0-MOp(hOIOTHYECKHE AIIEMEHTHI JIMCThEB, PETYIUPYIONME TPaHCIIHPAIUIO.
Bomnpoc 10 IlosiBiieHnEe Kakoro MeToa CBSI3bIBAIOT C BOZHUKHOBEHUEM (PU3UOJIOTHH PACTEHUH.
Bomnpoc 11 Ha noBepxHOCTH HapyKHOH KIETOYHON CTEHKH OTKJIAJbIBACTCH.

Bompoc 12 ®epMeHTBI, COCTOSIIME TOJBKO U3 OelKa.

Bomnpoc 13 I'mapoduiibHble CBOWCTBA IUTOMIIA3MBI KJIETOK 00E€CIEUHBAIOT.

Bompoc 14 HapyxHas kieTouHas MeMOpaHa 00eCTieYrBaeT.

Bomnpoc 15 I'maBHOE CBOWCTBO JIMITUIHOTO OMOCIIOS MeMOpaH.

Bompoc 16 Omnpenenenue )Ku3HeCIocOOHOCTH CEMSH OCHOBAHO Ha TOM, YTO IPU MOBPEKICHUU
pacTUTENBHON TKaHH.

Bonpoc 17 I'maBHbIN MeTOT (HU3HOJIOTUH PACTCHHH.

Bompoc 18 ®usnonornyeckoe 3HaueHHE CBOOOAHOI M CBS3aHHOM BOABI pazinyHO. M3BecTHO,
YTO UHTEHCUBHOCTbH IPOLIECCOB (POCT, (GOTOCHHTE3 U JIp.) 3aBUCUT B OCHOBHOM OT COJIEP>KaHUS
BOJIBI.

Bonpoc 19 fIBneHue BblAeneHUs KameabHO-)KMJIKOM BOJbl Ha KOHUMKAX JIMCTBEB PAaCTECHUM
Ha3bIBaETCH.

Bonpoc 20 Kakoii BoaHbIM MOTEHIMAN MOYBHI MIOCIE TOKIs, KOIJa KIETKA KOPHS MOTYT JIETKO
HOIJIONIATH BOJY.

Bomnpoc 21 CunpHOE yII0THEHHE MOYBbI 3aTPYIHSET MOIVIOICHUE BOABI KOPHSIMH.

Bomnpoc 22 OcHOBHOM ITyTh pacxo/ia BOAbI pACTEHUEM.

Bompoc 23 Kakue KIeTku y pacTeHUN 00pa3yloT YCTBHUIIC.

Bonpoc 24 PactutenbHas KI€TKa OTJIIMYAETCS OT )KUBOTHOM HAJIMUUEM.

Bomnpoc 25Ilepuon, B KOTOpbI MOXeT HaOMOIaThes (U3MOJIOTHYECKOE SIBJICHHE — <«ILIawd»
pacTeHui.

Bompoc 26 OcobenHOoCTH (hepPMEHTOB.

Bomnpoc 27 HauBsicieit kKanopuiHOCTBIO 00J1a1at0T.

Bonpoc ®opma no4uBEHHOM BJIarv NOJIHOCTBIO HE JOCTYITHAS JUISl PACTEHUU.

Bomnpoc 28 YKuzHenesTenbHOCTh OTIENBHBIX KYJABTYP H3y4aeT (PM3UOJIOTHS PAaCTCHUH.

Bormpoc 29 CBob6oHOE MPOCTPAaHCTBO KIETKU 00pa3yerT.

Bomnpoc 30 B 3anmTe pactenuil or nHPEKIUN OONbIIYI0 POJIb UTPAET.

Bomnpoc 31 Opranouiamu B KOTOPBIX MPOUCXOIUT Mpoliecc OTOCHHTE3A.

Bomnpoc 32 Opranenna KIeTKd, HENOCPEICTBEHHO CBsI3aHHAsA ¢ OMOCHHTE30M Oerka.

Bonpoc 33 Pazmepsl MUTOXOHAPUI B paCTUTEILHOM KIETKE, (MKM).

Bomnpoc 34 Cssi3u, o0ecrieunBarolpe IepBUUHYIO CTPYKTYpY Oeka.

Bompoc 35 MHdopmarus o mepBUYHOM CTPYKTYpe Oelka.

Bonpoc 36 ®epMeHTHI, COCTOSIIME TOJIBKO U3 OelKa.

Bomnpoc 37 Boga u pacTBOpuMBbIE MUHEPAJIBHBIE BEIIECTBA ITOCTYNAIOT B PACTYILEE CEMSL.
Bormpoc 38 YacTh Ki1eTKH, peryaupyromn@s MmocTyIJICHHE BEIIECTB B IIUTOILIA3MY.

Bonpoc 39 AnatroMo-MopdoJIoriuecKie 3JIEeMEHTHI JTUCTHEB, PETYITHPYIONE TPaHCIHUPAIIHIO.
Bomnpoc 40 Meron, oCHOBaHHBII Ha yUeTe MOKa3aTelsl IPEJIOMIIEHHS CBETa BBIKATOIO COKa.
Bonpoc 41 Yepe3 knerku sHpoaepMbl ¢ nosckamu Kacrapu Bojia 1 MUHEpalbHBIE COJIM MPO-
XOJIAT TOJIBKO IO aroriacTy.

Bomnpoc 142 CBolicTBO KMBOI LIUTOIJIA3Mbl COXPAHATh TOCTOSIHCTBO BHYTPUKIETOUYHOM CPEbI.
Bompoc 43 Pasmeps! sapa pacTUTEIBHON KIETKH, (MKM).

Bonpoc 44 HauBrbIcIie KaopuitHOCTBIO 00J1a1at0T.

Bonpoc 45 Cnenuanucrsl peKOMEHAYIOT MEpPEN TEM KaK IIOCTaBUTh B Ba3y CPE3aHHbIC LIBETHI
(rmaanoIychl, XpU3aHTEMbI) MOPE3aTh KOHYMK CTEOIS.

Bompoc 46 Boaa, Haxozsmascss B OYBE B JJOCTYITHOM JUIS PACTEHUN COCTOSIHUH.

Bonpoc 47 BonHblii mOTEHIMad MOYBBI IIOCHIE JOXAs, KOIZA KIETKM KOPHSI MOIYT JIETKO
MOTJIONIATH BOJY.



Bornpoc 48 CuiibHOE YIIJIOTHEHUE TOYBBI 3aTPYAHSET MOTJIOIIEHUE BOAbI KOPHSIMHU.

Bonipoc 49 Ilyts BoAbI B pACTEHHHU COCTOUT U3 TPEX PA3IUYHBIX [10 CTPOCHUIO U MPOTKEHHOCTH
JacTeu: 110 KUBBLIM KJIECTKAM KOpH, 10 MCPTBBIM 3JICMCHTAM KCUJICMbI KOPH, CT66H$I qCpclika u
KUJIOK JIMCTA JI0 MCHapsIolel MoBepXHOCTH. HanMeHbIas CKOpOCTh MepeABUKEHUS.

Bonpoc 50 Mexann3m MOAHATHS BOJBI 38 CYET IPUCACBHIBAIOIIETO A€ CTBUS TPAaHCIIUPALUH.
Bompoc 51 Bropuunas ctpykrypa 6emnka.

Bonpoc 52 Tlokazatenb MOBPEXICHUS PACTUTEIBHOMN KIETKH.

Bomnpoc 53 Tpanckpunuus marpuunoi PHK.

Bompoc 54 Opranemnibl, BHITOJHSIONME TPAHCTOPTHYIO (DYHKITHIO.

Bonpoc 55 Opranesuibl, BRITOTHSIONHE YHEPTETHUSCKYIO (DYHKITHIO.

Bomnpoc 56 UerBepTuuHas cTpykTypa Oeika.

Bomnpoc 57 J1ns rurpo¢uToB MUHUMAIbHO HEOOXOUMOE /ISl )KU3HU cojiep:kaHue BoJbl, (%).
Bonpoc 58 M30upartenbHOE MOCTYIJICHHUE BEIECTB B KIETKY.

Bomnpoc 59 Cocrapsitoniie KI€TOUHON CTEHKH pacTEHUH .

Bompoc 60 3aBucumocth (U3MOTOTHYECKUX (DYHKIIUNA PACTEHUH OT JKOJOTHYECKHX (PaKTOPOB
u3y4aeT (PU3MOJIOTUU PACTEHUM.

Bompoc 61 TlosBieHNEe KaKOT0 METO/a CBS3BIBAIOT C BO3SHUKHOBEHHUEM (PU3HOJIOTUH PACTCHUH .
Bonpoc 62 Hayka, wusydaromas oO0unme HNPUHUIUIBI CTPOEHUS U  (yHKIHOHUPOBAHUS
pPacTUTEIbHON KIETKH.

Bompoc 63 Tlpu Oosiee BBICOKMX CKOPOCTSIX IEHTPU(YrHpOBAHHS OCAKMAIOTCS KIETOUHBIC

CTPYKTYPHI.
Bonpoc 64 OcHOBHBIM KOMIIOHEHTOM KJIETOUYHOU CTEHKH.

Bompoc 65 B o6pa3oBaHuyM MepBUYHON KIICTOYHOW CTCHKH.

Bonipoc 66 Ha nmoBepxHocTu HapyKHOW KIETOYHOM CTEHKH.

Bompoc 67 OpranoumomM KIETKM PACTEHHH, HAKAILTMBAIOIIMM KOHEYHBIC MPOIYKTHI OOMEHa
BEILECTB.

Bonpoc 68 Kputepun aktTuBHOTO TpaHCIIOPTA BEIIECTB Yepe3 MEMOpaHY.

Bompoc 69 Cob6crBennas JJHK B kiieTkax.

Bonpoc 70 CoBMECTHBIN NTEPEHOC IBYX BEILIECTB B IPOTUBOIIOJIOKHBIX HAIIPABJICHHUSIX.

Bomnpoc 71 Hacocsl, mpuHUMarope akTHBHOE y4acTHE B TPAHCIIOPTE BEIIECTB Yepe3 MeMOpaHy
KJIETKH.

Bonpoc 72 Hapyxnast kieTtouHas MmemOpaHa o0ecrieunBact.

Bonpoc 73 Ilokazarens MOBpEXACHUS PACTUTEIbHOM KIETKH.

Bompoc 74 CoiicTBO ruApoduiIbHOCTH Oeka U ruApo(GoOHOCTH JIUITUIOB.

Bornipoc 75 MoHoMepbI HYKJIEMHOBBIX KUCIIOT.

Bomnpoc 76 A3oTucToe 0OCHOBaHME I'yaHUH.

Bonpoc 77 Penentopom Ha CTpecc-CUTHAII B KIIETKE.

Bompoc 78 BennunHa, yka3plBarolias Ha MAaKCUMaJIbHYIO CIIOCOOHOCTH KIETKH IOIJIOIIATH BOJY.

Bompoc 79 Hacocel, mpuHUMAIOME aKTUBHOE YJ9acTHE B TPAHCIIOPTE BEILECTB Yepe3 MeMOpaHy
KJIETKH.

Bonpoc 80 CoBMeCTHBIH ITEPEHOC IBYX BEILECTB B IPOTHUBOIIOJIOKHBIX HAIIPABJICHUSIX.
Bomnpoc 81 Buyrpu kieTku B epeaue CUTHaJIOB K TEHOMY.

Bonpoc 82 Omnpenenenue >kM3HECTIOCOOHOCTH CEMSIH OCHOBAHO Ha TOM, YTO MPHU MOBPEKICHUU
pPacTUTEIbHOMN TKaHH.

Bompoc 83 PackpyunBanue OETKOBBIX TJIOOYI, YIIPOIICHUE UX CTPYKTYPHI MPECTABISET COOOM.
Bonipoc 84 Konbuesas monekyna JJHK.



Bonipoc 85 AMuHOKHCIIOTa, coAepIKalliasi MHOTO a30Ta.

Bonpoc 86 Bopa, 3akmioueHHass B 3aMKHYTOM IIPOCTPAHCTBE BHYTPU MAaKPOMOJIEKYIIBI WJIU
MEX]Ty MaKpOMOJIEKYJIaMU Oellka.

Bonipoc 87 JlanbHuii TpaHCIIOPT — 3TO ABUKEHUE BEILIECTB.

Bomnpoc 88 JlononHuTensHOE AaBICHUE, KOTOPOE JTOIDKHO OBITH MPHIIOKEHO K PaCTBOPY, YTOOBI
BOCIPENSATCTBOBATH OJJHOCTOPOHHEMY TOK BOJIBI.

BOHpOC 89 BCJ'II/I‘II/IHa, YKa3bIBarolidsd Ha MAaKCUMAJIbHYIO CIIOCOOHOCTH KIIETKU mornomarb BOaY.

Tema 2 ®orocunTes. J{pIxaHue pacTeHn

Boripoc 1 IlurmeHT, cayxanmii  HENOCPEACTBEHHBIM  JOHOPOM  DSHEPrUd IS
(OTOCMHTETUYECKUX PEaKIINH.
Bompoc 3 Ucxoausiit MaTepuan s (GOTOCHHTE3A.

Bonpoc 5 YpaBHenue peaknuu GoTocuHTE3A.
Bonpoc 8 Yuenslii, BHecmii 601bI0i BKIAJ B U3ydEHHE MTPOLIECCOB (POTOCHHTE3A.

Bomnpoc 9 Opranu3smsl, CHHTE3UPYIOLIME OPraHUYECKUE BEIIECTBA M3 HEOPTaHMYECKHX, 33 CUET
SHEPIUU COJIHEYHOI'O CBETA.

Bompoc 12 bnaromapst (OTOCHHTETHYECKON JEATEIBHOCTH PACTEHHH KOHIICHTpAIIHS
yraekucioro rasza (C02) B atmocdepe nojiep:kuBaetcst Ha ypoBHe, (%).

Bomnpoc 13 OcHoBononoxHUKOM ydeHus o gorocuHTe3e B Poccun.

Bomnpoc 14 Kocmuueckast poiib 3€JI€HBIX PAaCTEHUH.

Bonpoc 15 Opranounsl, B KOTOPBIX TPOUCXOIUT MpoIecc (oToCHHTE3A.

Bomnpoc 16 bakrepuu, ¢ nmosiBneHueM KOTOPBIX B aTMocdepe 3eMITu MOSBUIICS KHCIOPO.
Bompoc 17 MeMOpaHbI XJIOpOIIACTOB, HECylle (POTOCHHTETHYCCKUE MATMEHTHI.
Bornpoc 18 JleiikonaacTel, HaKarIMBaIOIME Kpaxmal.

Bomnpoc 19 ®ortocuHTe3 BceX pacTeHUN 00ecreurnBaeT €XEroJHOe MOCTYIJICHHE B aTMocdepy
Kucimopoza, (MpJl. TOHH).

Bomnpoc 20 Beipocume B TEMHOTE 3THOIMPOBAHHBIE IPOPOCTKH.
Bompoc 21 Xpomarorpaduuecknii MeTOJ pa3ieieHus MUTMEHTOB.
Bonpoc 22 Haunbonee xapakrepHble aHATOMHUYECKUE MTPU3HAKH JIMCTA Kak opraHa (JOTOCHHTE3A.
Bomnpoc 23 3enenslii HBET paCTEHU.

Bompoc 24 Ilpu o6pazoBanuu eoduTiHA BBITSHKKA 3€JIEHOTO JIMCTA.
Bornpoc 25 IlpoButamun A.

Bomnpoc 26 I'mapodunbHbie cCBOKWCTBA MOJIEKY/IBI XJIOPOQUILIA.
Bomnpoc 27 I'mapogoOHbie cBOWCTBa MOJIEKYJIaM XJIOpOQuILIa.
Bonpoc 28 B coctaBe MoJieKysIbl XJIOpO(HIIa BXOAUT aTOM.

Bompoc 29 Ilpu B3anmopaeicTBUU XJI0pO(dUILIA CO MIEIOYBIO.
Bonpoc 30 CunaTe3 AT® B kneTkax.

Bompoc 31 Ilpu crimomHo#i 061adHocTH GOTOCHHTE3A.



Bonpoc 32 Knerounoe apixaHue.

Bomnpoc 33 Butamus, BXOJAIMI B COCTaB MMPUANHOBBIX IETUIPOIE€HA3.
Bomnpoc 34 Co6crennas JJHK B kierkax.

Bonpoc 35 Tlpogykrom ruaponmnsa Kpaxmania.

Bomnpoc 36 Peakuuu rmukonusa.

Bonpoc 37 KoHeuHBIl IPOIYKT MIMKOIU3A.

Bonpoc 38 Ilpoaykr aHa’spoOHOro JbIXaHUS.

Bonpoc 39 Ilornmomenue Boasl (H20) B nwmxine KpeOGca mnpoucxoauT B XOAe peakuu
IPEBpALICHNUS KUCIOTHI.

Bonpoc 40 IlepeHocunku 37€KTPOHOB OOpa3ylOT Ha BHYTPEHHEW MeMOpaHe MHMTOXOHIpUIN
YeThbIpe KOMIJIEKCA; MPU 3TOM OKHUCIEHUE CYKIHMHATa (SHTApHOW KUCJIOThI) KaTalu3upyeTcs
KOMIIJIEKCOM.

Bonpoc 41 Ilpu o6pa3oBannu GeouTHHA BBHITSHKKA 3€JEHOTO JHCTA.

Bompoc 42 T'pynma opraHu3MoOB, TPEACTABUTEIN KOTOPOW B arpodKOCHCTEME 3aKaHUHUBAIOT
npeoOpa3oBaHKe COTHEUHON SHEPTUU.

Bomnpoc 43 3nauenue mneHTo3opocdaTHOrO LMKIA y pacTEHUH 3aKI04aeTcs B TOM, YTO OH
CHa0XKaeT KIETKH.

Bonpoc 44 B pe3ynbrare paboThl 3JEKTPOH-TPAHCTIOPTHOMN IEMH JABIXaHHSI.

Bomnpoc 45 YHuBepcanbHbIM UCTOYHUKOM SHEPIUH ISl IPOLIECCOB KU3ZHEIEATEIbHOCTH CIIYKUT
Bormpoc 46 B nporiecce apixanusi Ipu pacIieTUICHUU YIIIEBOI0B Hanbosbinee koanuectBo ATO.
Bomnpoc 47 I'puboBuHbIC YaCTUIIBI HA BHYTPEHHEH MeMOpaHe MUTOXOHAPUUN ABIISIOTCS ...
Bomnpoc 48 OnpenenuTe ”HTEHCUBHOCTD AbIXaHUS PACTEHU.

Bomnpoc 49 JlpixatenpHblil koapdunuenT(IK) npopocumx ceMsH MoaconHeuHUKa.

Bomnpoc 50 OxucnutensHoe pocopunupoBaHue.

Bompoc 51 B cocraB ackopOaTokcuaa3pl BXOIUT.

Bonpoc 52 JIns GuocuHTE3a )KHUPOB JBIXaHUE MTOCTABJISCT !

Bomnpoc 53 3akmrounTensHbIi 3Tan a3poOHOTO AbIXaHHUS.

Bomnpoc 54 JIoHOp 251€KTPOHOB, ABUTAIOIMXCS 10 3JIEKTPO-TPAHCIOPTHOM LIENH JbIXaHUS.
Bonpoc 55 Opranonamu B KOTOPBIX MPOUCXOTUT Tporiecc (GOTOCHHTE3A.

Bomnpoc 56 Xpomororpaduueckuii METoA pas3/iesieHus: MUTMEHTOB MPEIOKHUIL.

Bonpoc 57 Peaxnus rmukonusa.

Bonpoc 58 O6ume uepThl AbIxaHus U (OTOCHHTE3A.

Bomnpoc 59 Kaparunouipl 1OMIOMAIOT.

Bompoc 60 Ponb cBeTtoBOil (azbl B (POTOCHHTE3€ 3aKIIOYACTCS B TOM, YTO B XOJI€ HEe
00pasyroTCsi MOJICKYJIBI.

Bompoc 61 B pesynbrate cBeToBOI (a3bl GoTOCHHTE3A.

Bompoc 62 C3-niytb doTOoUCHTE3A.

Bonipoc 63 ButamuH, BXOASIIMA B COCTaB MUPUANHOBBIX JETHUIPOTeHA3.

Bonpoc 64  IlurmeHT, ciuyxalmid  HENOCPEACTBEHHBIM  JOHOPOM  DHEpPrUu Ul
(POTOCUHTETUYECKUX PEaKIIUH.

Bompoc 65 Ponb cBeroBoit (a3l B (OTOCHHTE3e 3aKIlO4aeTcs B TOM, YTO B XOJE Hee
00pa3yroTCsl MOJICKYJIBI.

Bonpoc 66 Ilormomenue Boabl (H20) B nuxne KpebGca mnpoucxonuT B XoA€ peakiuu
IPEBPAILCHUS KUCIIOTHI.

Bomnpoc 67 KnetouHoe npixaHue.
Bonpoc 68 B pesynbrare cBeToBoi (aser orocuHTE3A.

Bomnpoc 69 McxoaubsiM MaTepraioM Ui POTOCHHTE3A.



Bonipoc 70 [lna pacTeHuil XapaKrepeH TUI MUTaHU.
Bomnpoc 71 Ilpu crutommoi o61aqHOCTH (POTOCHHTE3a OTPaHUYNBACTCSL.

Bonpoc 72 Y4enslii, Ha3BaBIIMI MPOLIECC CUHTE3a OPraHMYECKUX BELIECTB U3 HEOPTraHUYECKUX
(hOTOCHHTE3OM.

Bonpoc 73 BaneHTHbIE CBsI3M aTOMOB BOJOPOAA M KUCIOPOJA B MOJIEKYJIE BOJBI PACIIOIOKEHBI
M0J1 YIJIOM TPajycoB.

Bonipoc 74 YHukanbHO€ CBOMCTBO pacTeHUS.

Bomnpoc 75 I'mapodobubie cBOiicTBa MOsIEKyllaM XjIopoduiuia.

Bonpoc 76 B coctaBe MoJieKy/Ibl XJIIOpOQUIIIa BXOAUT aTOM ...

Bonpoc 77 Ilpu B3auMozeicTBHU XI0poduiLia co IIEI0YbIO.
Bomnpoc 78 XpomMororpaduyeckuii MeToj pa3aeneHust MUTMEHTOB.
Bonpoc 79 Peaxuus rmukonusa.

Bonpoc 80 Cunte3 AT® B kieTkax.

Bomnpoc 81 Ilpu cruommHoi 061auHOCTH (OTOCHHTE3a OTPaHUYNBAETCH.

Tema 3 Poct u pasButue pacteHuil. CUHTE3, NpEBpaLCHUE U NEPEIBHKEHUE OPraHUYECKUX
BEILECTB B PACTCHUHU

Bomnpoc 1 HaubGosee mepcrnekTMBHOE C TOYKM 3pEHUsI OMOJIOTMHU, arpOTEXHUKUA M IKOHOMHUKH
pa3MHOKECHHE.

Bonpoc 2 CoenuHeHusi, ¢ IMOMOLIBIO KOTOPBIX OCYILECTBIISIETCSI B3aUMOJICHCTBUE KIETOK,
TKAHEW W OPraHOB M KOTOPHIE B MAJIBIX KOJMYECTBAX HEOOXOAWMBI /ISl 3aIycka M PEryisiuu
(GU3HUOIOTHYECKUX W MOP(POTECHETHUECKIX TTPOTPAMM.

Bomnpoc 3 Xumuueckue B3auMOJICHCTBUS MEXK/Ty PACTEHUSMH B COOOIIECTBAX.

Bompoc 4 [lo mepe cTapeHUst pacTeHUs BbIICICHNE BEIIECTB B OKPYKAIOIIYIO CPELy.

Bompoc 5 CBOMCTBO COMaTHUYECKUX KIETOK PACTEHHN MOJIHOCTHIO PEATM30BBIBATh MOTEHIIMAI
pa3BUTHSL.

Bonpoc 6 AMrHOKKCIIOTa, cofepKalias MHOTO a30Ta.
Bomnpoc 73aBucuMocTh pocTa ¥ pa3BUTHUS OTHUX OPTaHOB PACTECHUH OT IPYTHX.

Bomnpoc 8 [IpoOyxkaeHne cusimmx MoYeK BhI3bIBACTCS yAAJICHUEM.
Bompoc 9 Ipopactanue cemsiH.

Bomnpoc 10 YepemoBanue meprogoB OOUIBHOTO M cIabOro IJIOJOHOILICHUS Y MHOTOJIETHUX
pacTeHui.

Bompoc 11 CoctosiHuE MOKOS EJIOr0 PaCTEHUS XapaKTePHU3yeTCsl.
Bonpoc 12 Curnan asis BCTyIJIeHUsI paCTEHUSI B COCTOSIHUE MTOKOSL.
Bormpoc 13 IlpaBuibHast mOCiIe0BaTENbHOCTD (Ja3 B OHTOTEHE3E KIETKH.
Bomnpoc 14 Brictpoe yBennuenne oo0beMa KIeTKH.

Bomnpoc 15 Perynupyer BTOpUYHOE YTOJIIEHUE KOPHSL.

Bompoc 16 HWurubutopsl, coiepkammecs B CEMEHAaX W IMPEIMSITCTBYIONME IPOPACTAHUIO,
00ycaBIMBaIOIIME TTOKOM.

Bomnpoc 17 OcHOBHBIM HCTOYHUKOM (hoc(aTOB MpPU MPOPACTAHUU CEMSH.

Bompoc 18 I'pynma opraHu3MoB, TPEACTaBUTEIN KOTOPOW B arpodKOCHCTEME 3aKaHUMBAIOT
npeoOpa3oBaHUE COTHEUHON SHEPTUH.
Bomnpoc 19 ®aza crapoctu.



Bonipoc 20 Bpemst oT Hauana ASCTBUS pa3ApakKUTENs 10 Hayajaa BUAUMON Peakiuu.

Bomnpoc 21 CornacHo Teopuun TymaHoBa, pacTeHHs IPOXOIAT TPU 3Talla MOATOTOBKU K 3UMOBKE.
Bomnpoc 22 IloBpexieHus 4acTu pacTeHHUsI UM BCETO OpraHU3Ma.

Bompoc 23OpuenTanusi B IpoCTpaHCTBE, OOYCIOBJIEHHAs HEPaBHOMEPHBIM pacCIpeeICHuEM
KUCIIOpOJa.

Bompoc 24 Buj mokosi, KOTOpPbIi 00ycIaBIUBaeTCs (PU3MOJIOTHUSCKIM COCTOSTHUEM PACTCHUS U
ABJISIETCS CIIEICTBUEM €€ IBOJIIOIUH.

Bomnpoc 25 Crapuduxanus.

Bormpoc 26 Knerounoe cTpoeHme OpraHu3MoB.

Bonipoc 27 BeretaimoHHBIN METOJI — 3TO BbhIpalllBAHUE PACTCHUM.

Bomnpoc 28 IIpocTpancTBeHHast OpraHu3anus OTACIBHBIX YacTel, pa3zienenue (QyHKIus 110 OCH
pacTeHuil.

Bonipoc 29 Biusinre oqHUX YyacTeld opraHn3Ma Ha CKOPOCTh U XapakTep pocTa Jpyrux.

Bomnpoc 30 B perynsnuu npopactaHusi CBETOUYBCTBUTEIBHBIX CEMSH.

Bormpoc 31 I'a3000pa3HbiM (UTOTOPMOHOM SIBJISIETCA ...

Bomnpoc 32 Ilponecc 3BONMIOIUOHHOIO Pa3BUTHSI PACTUTENBHBIX OPIraHU3MOB, IPUHAUIEKAIMX K
OJIHOMY TaKCOHY.

Bonpoc 33 3anepxath cTapeHHUE OJTHOJETHUX PACTEHUH.

Bomnpoc 34 ®utoropmoH, ciocoOCTBYIOIMNA 3aKphIBAHUIO YCTHUIL.

Bompoc 35 Ilapa3utsl, mocensommecs: Ha MEPTBBIX OCTATKaX.

Bonpoc 36 3aBucHMOCTB pocTa ¥ pa3BUTHS OAHUX OPTAHOB PACTCHUH OT JAPYIHX.

Bomnpoc 37 Ha nose nieHuIbl MOKHO HalTH IPOPOCTKH, JIMILEHHBIE 3€JIEHON OKPACKU.

Bomnpoc 38 OcHOBHBIM HCTOYHUKOM (poc(haTOB Mpu MpopacTaHUU CEMSIH.

Bonipoc 39 HauBricieil kKanopuilHOCTBIO.
Bonpoc 40 PerynupyeT BTOpUYHOE YTOJIIEHUE KOPHSL.

Bompoc 41 Tlokoii, KOTOpbI OOYyCIaBIMBAIOT WHTUOUTOPHI, COAEpIKAIMecs B CEeMEHax u
MPENSATCTBYIOIIME MPOPACTAHUIO.

Bomnpoc 42 Iloka3atenb, Bo3pacTarolMii Mpu MPOropKaHUH )KUPOB U MACElL.

Bonpoc 43 BiusiHue ogHUX 9acTe OpraHnu3Ma Ha CKOPOCTh M XapakTep pocTa APYrHx.

Bonipoc 44 B nepBblii Tepro]1 3aCyXu B JIUCThSIX PE3KO BO3pACTAET.

Bomnpoc 45 Ilponecc 3BONIOIMOHHOIO Pa3BUTHS PACTUTENBHBIX OPIraHU3MOB, IPUHAIEKAIMX K
OJIHOMY TaKCOHY.

Bomnpoc 46 Ilokazarens, BO3pacTarolMii TPy MPOPACTAHUU CEMSH MACTUYHBIX KYJIBTYP.

Bompoc 47 Yem obecnieunBaroT pacTeHHEe-X035MHa KITYOCHBKOBBIE OaKTEepHH.

Bomnpoc 48 [lutaTenbHas 1eHHOCTb O0€JIKOB O000BBIX KYIBTYp, %o.

Bomnpoc 49 IIutatenbHas IEeHHOCTh OEIKOB 3€pHOBBIX KYJIbTYp, %o.

Tema 4. MunepanbHOe TUTaHuE pacTeHui. [Iprcnoco0ieHne u yCTOMYMBOCTD PACTCHUN CPEJIbI

Bonpoc 1 KonTpons (quarHocTuka) 3a TUTaHUEM PaCTEHHI Ha OCHOBE aHaJIN3a IOYBBI.
Bonpoc 2 Cpena, B KoTOpoii 60J1bIIe BCETO MUKPOOPTaHHU3MOB.
Bomnpoc 3 Coaeprkanue KaJbliHsl yBETUUUBAETCS 10 MEPE CTAPEHUS TKAaHEH.

Bormpoc 4 Ontumansroe 3Hauenne PH cpenpl wis normomeHust HoHOoB aMMoHust (NHa).
Bonpoc 5 Oxkcanar kaiabiusi.
Bonpoc 6 XuMuueckue 31€MEHTHI B KIETKE.

Bonipoc 7 BHyTpu KIIE€TKH B Iepe/ilaye CUTHAJIOB K TEHOMY.

Bonpoc 8 DddexTrBHOE MepeIBUKEHINE MUHEPAIBHBIX BEIIECTB U MPOAYKTOB (POTOCHHTE3a 1O
cocyIaM 00eCTIeUnBaET BBICOKAsI CIIOCOOHOCTH BOJIBI.

Bonpoc 9 KiyoeHbkoBbIe OakTepru 00eCcreunBaloT pacTeHUE-X03IUHA.



Bonpoc 10 Henocrarok a3ora B mouse.

Bomnpoc 11 Henocratk xene3a y pacTeHUI.

Bompoc 12 Pe3kuii nqedunuT coequHeHn cepbl paCTeHUs UCIBITHIBAIOT IIPH 3aCOJICHUU.
Bonpoc 13 IlepBoHauyanbHbINA 3Tal MOMIOIMEHUS] MUHEPAIbHBIX BEIIECTB PACTEHUEM.

Bomnpoc 14 Ilono0OHO 3acyxe Ha pacTeHUE ACHCTBYeET.

Bompoc 15 Jlepumutr kakoro sjieMeHTa y TUIOAOBBIX PACTEHUN BBI3BIBAET PO3ETOYHOCTH U
MEJIKOJIUCTHOCTb.

Bomnpoc 16 Cpena, B koTOpoii 0oJIbIlie BCEro MHKPOOPTaHU3MOB.

Bompoc 17 CriocoOHOCTh TEIIONIOOMBBIX PACTCHUN BBIACPKUBATH TEMIIEPATYPhl HECKOJIBKO
Boime 0°C.
Bompoc 18 B 3anmte pactenuii ot uHGEKIHI OOBIIYIO POJIb.

Bonipoc 19 VkaxuTe psisi 2J1€EMEHTOB, BKIIOYAIOIMH TOJIBKO MaKpO3JIEMEHTHI.

Bonpoc 20 Ykaxute psizi 3JIEMEHTOB, BKIFOUAIOIIMN TOJIBKO MUKPOAJIEMEHTHI.
Bompoc 21 K MukposinemMeHTaM OTHOCST 3JIEMEHTHI.

Bonipoc 22 B niepBblii Tepro]1 3aCyXH B JTUCTHSIX PE3KO BO3PACTAET COAEpKaHUE.
Bomnpoc 23 buonoruueckasi mOTIOLQAIOIIAS CIIOCOOHOCTH MTOYBHI.

Bonpoc 24 3naueHue Maruus AJis paCTCHUN.

Bomnpoc 25 Cpena, B KOTOpoi 00JIbIlie BCETO MUKPOOPTAaHMU3MOB.

Bonipoc 26 YacThs pacTeHusi ¢ HAMMEHBIIIMM KOJIMYECTBOM HUTPATOB.

Bomnpoc 27 IlpumnoceBHOE ymoOpeHHE BHOCAT OJHOBPEMEHHO C ITOCEBOM HUIM ITOCAIKOM
pacTeHUM.

Bompoc 28. ®opmupoBaHUE MPOYHON COJIOMHHBI U TPEIOTBPAILCHUS IOJIETaHUs, 3€PHOBBIM
KYJIbTYpaM.

Bomnpoc 29 IlpoButamuzom A.

Bormpoc 30 Ilycto3epHOCTh y XJI€OHBIX 371aKOB BBI3BaHA HEIOCTATKOM.

Bonpoc 31 Mopo30cTORKOCTh 03UMBIX KyJIbTYp MOBBILIIAIOT YAOOPEHUS.

Bomnpoc 32 Kakux XMMHUYECKUX 3JIEMEHTOB B KJIE€TKEe OOJIbILIE BCETO.

Bomnpoc 33 I'ubenp pacrenuii moa O0OJIBIIMM CHEXHBIM ITOKPOBOM.

Bonpoc 34 Xumuueckue B3auMoIeHCTBHS MEXKIY PACTEHUSIMU B COOOIIECTBaX.

Bormpoc 35 XKapocToHKOCTh — 3T0 CIIOCOGHOCTH pacTeHuii nepenocuTsb temmeparypsl, (°C).
Bonpoc 36 I'ubenp pactenuii OT CMBIBaHUS BOJIO .

Bonpoc 37 DddexkTnBHOE TIEepeIBUKEHNE MUHEPATBbHBIX BEIIECTB U MPOIYKTOB (POTOCHHTE3A 11O
cocylaM 00ecleunBaeT BHICOKasi CIOCOOHOCTDH BOBI.

Bompoc 38 OOHaxkeHHe TOA3EMHON 4YacTH CBS3aHO C YMEHBIICHHUEM TEMIIEpaTyphl |
3aMep3aHUEM BEPXHETO CJIOS MIOYBHI.

IIpouenypa oneHUMBaHNs TeCTHPOBAHMUS:

Ilocne wu3ydeHuss Martepuana CTyOEHT NpPOXOAMT TectupoBaHue. Kaxnomy oOydaromemycs
pas3naercs KOMILIEKT TECTOBBIX 3aJaHMil, COCTOSLIMX M3 TECTOBBIX 3aJaHUIl MO paslenam
mucuuInHbl.  [lponomxurensHocTh TecTUpoBaHus 45 MuH.  MeTon TECTUpOBaHUS —
Oymaxubiii, cucrema Moodle. Crynenty HeoOXoaMMO BBIOpaTh OJMH WM HECKOJIBKO
HPaBUIIbHBIN OTBET.



Kpurepun oneHKH TeCTHPOBAHUS |
Kpurepuu ouenku:

- OlIeHKA «OTJHMYHO» BBICTABJISIETCS OOydJaIOMIEMyCs, €CJIU OH JIEMOHCTPUPYET OT
85-100% BeImOTHEHUS 3aaHU. Bee TpeboBaHusl, MpeabsIBIseMbIe K 3aaHUIO, BBITTOTHEHBI.

- OIIEHKA «XOPOII0» BBICTABISETCS OOYJArOMIEMYCsl, €CITU OH JIEMOHCTPUPYET OT
71-84% BoinonHeHus 3afganuii. Bce TpeboBanust, npeabsaBisieMble K 3aJaHUIO0, BHIITOTHEHBI.

- OlleHKa «YyJI0BJEeTBOPUTEJbHO» BBICTABIIACTCS OOyJaroIeMycsi, €cClIh OH
nemoHcTpupyeT oT 50-70% BBIIONHEHUS 3a1aHUsL. BOJBIMHCTBO TpeOOBaHUM, IPEIBIBIISICMbIE
K 33JJaHU0, BBITTOJTHEHBI.

- OlleHKa «HEYI0BJeTBOPUTEJIbHO» BBICTABISIETCS OOy4aroleMycsi, €CIH OH
nemoHcTpupyer MeHee 50% BbIMoNHEHUA 3afaHus. MHorue TpeOOBaHUSs, MPEIbSIBISEMbIE K
3aJJaHUI0, HE BHITIOJIHEHBI.

5 3AJTAHUSA U1 BBIIOJTHEHUS KOHTPOJIBHOM PABOTBI
YACTbD |. [IEPEYEHb BOITPOCOB JJIS1 BBITIOJTHEHUSA
KOHTPOJIbHOM PABOTHI

Pazneu I. ®u3nosorusi 1 OMOXUMHSA PACTUTEJIbHON KJIETKH

=

OOumii miaH CTPOEHUS PACTUTEIBHOW KIETKU, €€ OTIUYHE OT KUBOTHON. OCHOBHBIC

KOMITOHEHTHI PACTUTEILHON KIETKU U UX (QYHKIIHH.

Cocras, cTpykTypa, QyHKIUU sapa KIeTkd. HykienHOBbIE KHUCIIOTHI.

XUMHYECKUN COCTaB, CTpoeHHWE M (YHKIUHU KICTOYHOM O00O0JOYKHA; €€ pOojb B

MOTJIONICHU YU BEIECTB.

Cocras, ctpoenue, (GyHKIIUN MUTOXOHIPUI U XIIOPOTLIACTOB.

AmuHoKkucoThl. CTpoeHHe, CBOWCTBA, KITaCCH(UKAIUSL.

Cocras, cTpykTypa, (DyHKIUH OEJIKOB.

Kiaccuduranms 6emkoB.

JIunuiel, X COCTaB, CTPOEHUE, (PYHKIIUH.

YrneBoasl pacCTCHUM.

10. MemOpaHBI KIETKHA, KX XUMHYECKHI COCTaB, CTPOCHUE, (PYHKIIHH.

11. Xumudeckast mpupoja, QyHKIIUHU, cocTaB PepMEeHTOB. BuTaMUHBI KaKk COCTaBHBIC YaCTH
(depMeHTOB.

12. Crnenuduunocts pepMeHTOB. MexaHU3M JeiicTBHS (JepPMEHTOB.

13. Knaccudukarus dpepmeHToB. DEpMEHTHI KI1acca THIPOJIas.

14. Tlonstue o0 HeMeTa0OIMYEeCKOM (IIAaCCMBHOM) H  METa0OJUYECKOM (aKTUBHOM)

MOIVIOUICHUH BELECTB KiIeTKoU. Ponb nuddysuu.

15. Poiab KI€TOYHBIX NCPCHOCUYMNKOB B ITOIVIOMICHU U BCHICCTB. IInnoLHUTO3.

wmn

wooNOA

Pa3znean |1. Boanslii pesxum pacte Hui

=

Conepxanue, CBOMCTBA U POJIb BOJIBI B )KU3HU PACTCHUH.

Ilonsatne 00 ocMoce, OCMOTHYECKOM MOTEHIHAJe W OCMOTHYECKOM JaBJICHUU.
VYpasuenue Baut-T'odda.

3. PacturenpHas KiIeTka Kak OCMOTHYecKas cucremMa. MeToasl  OmpeleseHus
OCMOTHYECKOTO JABJICHHUS.

[Tornomenue BOJBI PACTUTENBHOM KIETKOW. MeToabl OmpeAesieHus] COCYILEW CHIIbI
KJIETKH.

5. BenmuuuHBI OCMOTHYECKOTO JaBJICHHs M cocyiedl cuibl. Dusnonmormueckas poiib
OCMOTHYECKHX ITPOLIECCOB.

KopHueBoe naBneHue, cocymiasi 1 HarHeTaromas AesITeIbHOCTh KOPHEBOM CHCTEMBI.
BnusHue ¢akTopoB cpebl Ha MOTJIOMIEHUE BOIBI PACTCHUEM.
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Tpancnupainus, ee 3HaYe€HHE B JKU3HU pacTeHui. llokazatenu, Xapakrepusyrolme
TpPaHCIUPALNIO (AHTEHCUBHOCTb, TPOIYKTUBHOCTD, TPAH CHUPAILIMOHHBIN KOd(PPUIIHEHT).

VYceTpuuHas W KYyTUKYJSIpHAsE TpaHcnupanus. MeTonbl CHHMXKEHUS TpaHCIUpaluu
(aHTUTpPaHCTIUPAHTHI ).

@®opMbI BOJIBI B OUBE U UX JOCTYITHOCTh PACTEHUIO.

VYcTpuuHas U BHEYCThUYHAS PETYISIIIUS TPAHCIIHPAIUH.

Bonnwrit  Oamanc pacteHuit. Bomsblii gedunuT, 3aBsmaHWe; WX BIWSHUE Ha
JKU3HEACSITENIbHOCTh PACTEHUM.

XapakTeprucTUKa Pa3IMYHBIX TPYII PACTCHUW MO WX BOIHOMY PEXKHUMY: THTPODHTEHI,
Me30(DHUTHI U KCEPOPHUTHI.

Ilepensurkenue Boabl B pacTreHUH. Posb BepxHeEro (TpaHcnupanus), HUKHEro (KOpHeBoe
JIaBJICHUE) JBUTATE]Ie BOJHOTO TOKA W CHUJ CLEIUJIEHUS MOJIEKYl B COCydax Juis
MOJHSATHS BOJIBI HA OOJIBIIYIO BBICOTY.

OpormeHre. ®U3MOTOTHYECKHE CTTOCOOBI OMIPEICICHIS CPOKOB U HOPM TTOJUBA.

Pazne III. ®oTocunres

Omnpenenenue, 3JIeMEHTapHOE ypaBHEHHUE mporiecca gorocuHTesa. [lnanerapHas poib
doTocuHTE3A.

[IurMeHTHI XJIOPOIIIACTOB, UX y4acTHE B Mpolieccax )KU3HEAEATEIbHOCTH PAaCTEHUH.
XopouIIbl, KX CyMMapHasi U CTPYKTypHas XMMHUecKast (opMmyrna, (yHKIHH.
KapotuHounapl 1 X poib B mporiecce POTOCHHTE3a U APYTUX MpoIeccax.

Ponp mnurmeHToB B moromieHuU cBeta. Mx cmekrpsl mornomeHus. [loHstue o
BO30YX/IEHHOM MoJIeKyie Xjopoduiia.

CseroBas cTaaus doTocuHTE3A. ®doToMM3  BOBI. DOTOCHHTETUYECKOE
dochopunrpoBaHue.

TemuoBas cragus ¢porocuntesa. Lukn KanbBuna.

OcobOeHHOCTH  (OTOCHMHTE3a Yy HEKOTOPBIX BHAOB pAacTeHUH  TPOMUUYECKOrO
npoucxoxkaeHus (C4 - myts GoTocuHTesa).

3aBHCUMOCTb (DOTOCHHTE3a OT dTara OHTOTEHE3a, COJCPKAHUS XITOPOQHILIA.

[lonsTHe 0 cBeTOBOM HachimieHUU. CBETONMIOOMBBIE W TEHEBHIHOCIHMBBIC PACTECHUS.
CBeTOKyIbTYypa CeIbCKOXO3SICTBEHHBIX PACTCHUN.

BnusiHue TtemmepaTypel M BOAHOTO pexuma Ha (ortocuHTe3. CyTOUYHBIH XOA
doTocuHTE3A.

3aBUCHMOCTb Tpoliecca (PoToCHHTE3a OT KOHIICHTPALUK YITIEKKCIIOTO Ta3a U KUCIopoia
B BO3/IyXe.

[lonsiTe 06 MHTEHCUBHOCTH U YUCTOU MPOAYKTUBHOCTH (POTOCHHTE3A.

dorocuHTe3 B MmoceBax. BiusHue Ha (OTOCHMHTE3 T'YCTOTHI CTOSHUS M CIIOCOOOB
pa3sMeIIeHHs] paCTeHU M, OPOLICHU S, YTOOPEHUIA.

Ponbp MuHepanbHOTrO MUTaHuUs B IIpolieccax (JOTOCHHTE3A.

Paznen IV. [Ibixanue pacreHuil

JpixaTenbHbli  KOO(QOUIMEHT W WHTEHCUBHOCTHh JIBIXaHUS, WX 3aBUCHMOCTH OT
YCIIOBUH.

CyMMmapHOe ypaBHEHHE XUMUUYECKUX IIPEBPAILCHUN MTPH IbIXaHUU. 3HAYCHHUE JbIXaHUS
B J)KM3HH PACTCHUU.

OKuCINTENbHO-BOCCTAHOBUTENIBHBIE CUCTEMbI pacTeHUM. Jleruaporenassl 1 OKCHIA3bl,
ux QyHKUIUH.

[Tonsitue 06 aHa’poOHOM U a3POOHOM JIBIXaHUH.

Cytb aHa’poOHOI (a3bl 1pIXaHUs (ITUKOJIU3) U €€ PU3UOJIOTHYECKast POJib.

AonpobHast ¢aza geixanust (mukn Kpebca). DHeprernueckoe U  MeTaboIMYecKoe
3Ha4YeHUe.
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JpixarenbHas 1enb. LlutoxpomHuas cucrema, ee GyHKIMOHAIbHOE 3HAUYCHUE.

AT® u xodepmentr A (KoA) — HocuTenn MakpOIHEPreTHYECKHX CBSA3EH; poJb
NIBIXaHUS B UX OMOCHHTE3E.

CBs3b (compsbkeHue) AbIXaHus U GochoprimpoBaHus. XeMrHOoCcMOoTHYecKast Teopus [1.
MuTyeria.

3aBUCUMOCTH JIbIXaHUSI OT PA3TMYHBIX (AKTOPOB OKPYKAIOIIEH cpeipl (TeMiieparypa,
BJI&YKHOCTb, Ta30BBIM COCTAB U Jp.).

[Ipuembl yrpaBieHUs [AbBIXaHUEM BO BpEMs XpPaHEHUS CEIbCKOXO3WCTBEHHOU
MPOJTYKIUH.

Bnusaue cBeta Ha npixanue. [lonstue o goronpixanuu.

BzaumocBsi3b Mex1y (POTOCUHTE30M U JbIXaHHEM.

[ToHsiTHEe O ABIXaHUM POCTA U JbIXaHUH NOAJEPKAHUSA CTPYKTYP.

[lonsitue O MIMOKCWJIATHOM W meHTo3ohocdaTHOM HuKie. X 3HaueHue B KU3HHU
pacTeHuu.

Pa3znea V. Poct u pa3BuTHe pacTeHMii

[lonsiTe o pocte u pa3BUTUM pacTeHUt. Da3bl pocTa KIETOK.

KynbTypa n301mpoBaHHBIX PaCTUTENBHBIX KIETOK U TKaHEl. icrionp30BaHne METOAA B
pacTEeHUEBOJICTBE.

Tunsl pocta opraHoB pacrenuil. bonbiast kpuBas pocra.

®DakTopbl Cpelibl, BIUSIIONMME Ha POCT pacTeHU (Temmeparypa, CBET U JIp.).

Ilokoli pacTeHMi W €ro 3HA4Y€HHWE; MPUYMUHBI, BUIbI MNOKOA. DU3HOJIOTUYECKUE
OCOOCHHOCTH TMOKOSIIMXCS TKAHEH M OpPraHoB; CIOCOOBI HAPYIICHUS W MPOIJICHUS
MTOKOS.

JIBM>KEHUSI OPTaHOB PACTCHUH.

[Tonsitue o guTOropMoHax, UX QPU3NOIOTUUYECKAS POJIb.

AykcuHBI, THOOEpEINTMHBI W IUTOKWHWHBI: XUMHUYECKas MPHUPOJA, MECTO CHUHTE3a,
¢du3nonornyeckasl poyb, MPUMEHEHHE B MPAKTUKE CEIbCKOTO XO3SHCTBA.

WNurubutopel pocra pacteHuid (aOcruzoBas KucioTa, STWieH). llpumeHenue B
MIPAKTUKE CEIBCKOIO XO35MCTBaA.

CunTtetnyeckue (U3MOJIOTUYECKH AaKTUBHBIE BEIIECTBA M UX IPAKTUUYECKOE
HCII0JIb30BaHUE.

BzanmMopelictBue opranoB pactenus. Koppensuus v noiaspHOCTb.

[Tonsitue 00 OHTOTEHE3€e U ero dTamax.

®doroneproansm. 'opMOHaNIbHAS TEOPHS Pa3BUTUS PACTEHUM.

TepmonepuoansM U SPOBU3ALUS PACTCHUM. 3HAYEHUE HMX YISl MPAKTUKH CEJIBLCKOTO
XO351CTBA.

OCHOBHBIE TIOJIO)KEHUSI TEOPUU IUKIMYECKOTO CTAPEHUS] U OMOJIOKEHHUSI PacTEHMI.
[IpakTnueckoe 3HaYEHHUE.

Paznea VI. Cunre3, npeBpaiieHie U nepeiBuKeHUe
OPraHM4e€CKUX BEIIECCTB B pPACTCHUU

IMousarue o KOHCTUTYHUMOHHBIX U 3allaCHBIX BEIICCTBAX B PaCTCHUU.
[peBpameHre Kpaxmaia ¥ caxapo3bl B pacTeHUH. DepMEHTHI IPEBPAIICHUSI.
IIpeBpaleHne a30TUCTBIX BEILECTB IIPU IPOPACTAHUU CEMSIH.

buocunTes 6enka. Posib HYKIIEHHOBBIX KUCIOT B OMOCHHTE3E.

[IpeBpalieHue JTUITHIOB B PACTCHUH.

Burtamunsl, ux ¢usnonornyeckas pons. Knaccuduxanus BUTaMUHOB.
ButamuHbl, pacTBOpUMBIE B )KUPaX U paCTBOPUTEIISX )KUPOB.
BonopacTBoprMble BUTAMUHBI.
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AHTOIIMaHBI — TMUIMEHTHl KIETOYHOTO COKa pacTeHUuil. XUMHUYECKas MpUpoja,
¢du3ronornyeckas poib.

®aBoHBI 1 (VIABOHOJIBI, UX XUMHUYECKasi TPUPOA ¥ (PU3UOTOTHYECKAs] POJIb.
[muko3uabpl W alKalouJbl, WX  XUMHYECKUH  COCTaB, COJAEpKaHHE B
CEJIbCKOXO35ICTBEHHBIX PACTEHUSIX.

Oprannyeckue KuCIOTHI.

AHTHOMOTHKHM U (PUTOHITHIBI PACTEHUM.

[lepemelienrie M TPaHCIIOPT OPrAHUYECKUX BEILECTB B PACTEHUU.

JyounsHbie BemecTBa. Kayuayk.

Paznea VII. MuHepajibHOe MUTAHUE PAacTe HUIA

HeobxonuMbie pacTeHHIO MaKpOAJIEMEHTHI, UX YCBOsieMble (POpPMBI, (PHU3HUOIOTHYECKAsS
pOJIb.

HeoOxonumble pacTeHUIO MUKPORJIEMEHTHI, UX (PU3HMOJIOTHYECKasT POJIb.

[Ipu3Haky HEZOCTATOYHOCTH MUTATEIBHBIX JJIEMEHTOB B PACTEHUH.

Ponp xOpHEBOHN CHCTEMBI B MOMIOUICHNWH, CUHTE3€ U BBIJCICHUU BEIIECTB. 3HAYCHUE
9TUX MOHATHUH AJIs IPAKTUKU CEJIBCKOTO XO3SIMCTBA.

[lonsatne o muxopuse u pusocdepe. Ponb MUKpOOPraHM3MOB B a30THOM MHUTAHHUH
pacTeHuu.

Ponb azora B ku3HU pacTeHui. ICTOUHUKN a30Ta 1J1s paCTEHUM.

Oco0eHHOCTH a30THOTO MUTAaHUsI 00O0BBIX PACTCHU.

BoccranoBiIeHNE HUTPATOB B PACTEHHUSIX.

DU3HOIOTHYECKUE OCHOBBI IPUMEHEHUSI YIOOpSHUH.

HexopHeBas moakopMKa pacTeHMH; €€ POJIb B IIOBBIIICHUN KAYECTBA 3€pHA.
BeipanmBanue pacteHuil 6e3 MOUBBI B MCCIIEOBATENBCKUX (BETeTallMOHHBIE METOIbI)
U TEXHOJIOTUYECKUX LIEIIAX.

BrimroueHne aMMuaka B COCTaB OPraHMYEeCKUX COCTMHEHUM.

BnusHue BHYTPEHHUX Y BHEIIHUX YCIOBUI HAa KOPHEBOE MUTAaHUE PACTEHU.
BeinenurensHas GyHKIUS KOPHEBOW CHUCTEMBI. AJUIEIONATHSL.

[IpryuHbl HAKOIJIEHUS H30BITOUHBIX KOJIMYECTB HUTPATOB B PACTEHUSIX U MYTH HX
CHUYKCHUS B CEJIbCKOXO3SIMCTBEHHON MPOIYKIUH.

Paznen VIII. Ilpucnoco0JieHre M YCTOMYHUBOCTH pacTe HUM

N3meHneHune B 0OMeHe BelecTB npu neperpese. XKapoycToOMYMBOCTh paCTEHHH.
M3meHeHune pU3MO0IOTMYeCKMX U OMOXUMUYECKUX MPOLECCOB B YCIOBUSX 3aCyXH.
3acyXoycTOMYMBOCTh pacTeHui. [loHdTHE 0 KpUTHUECKUX TTEPUOIaX.

[TyTr MOBBIIEHUS 3aCYXOYCTOMUUBOCTH PACTEHUH.

[lpucnocobnenne  pacTeHW K  HHU3KMM  [OJIOKUTENBHBIM  TEMIIepaTypam.
XonoaoycToiunBoCcTh pacteHuit. CriocoObl €€ MOBBIIICHHUSI.
DuU3M0I0T0-0MOXMMHUYECKUE U3MEHEHHUS Y TETUIONIOOMBBIX PACTCHUHN MO IEHCTBUEM
MMOHHMKEHHBIX MTOJIOKUTEIIbHBIX TEMITEPATYP.

Peaxuust pactrenuit Ha 3aconeHue nouBbl. ComneycroiuuBocTh. Ilpuembr ee
MOBBIILICHUS.

VYcnoBus U IPUYMHBI BBIMEP3aHUs pacTeHU. MOp0O30yCTOMYHUBOCTD.

Teopus 3aKkaJIMBaHUS PACTEHUH K ACVCTBUIO HU3KUX TEMIIEPATYP.

[loBpexneHue O3UMMBIX pAaCTEHUUW B OCEHHE-BECEHHHH miepuoj] (BBIIPEBaHHUE,
BBIMOKaHHE U JIp.).

Bnusaue Ha pacteHue u30bITKa BJary.

YcroitunBocTh pacTeHui Kk nojeranuio. CriocoObl MOBBIIIEHUS YCTOWUYUBOCTH.

VY CToiunBOCTh pacTeHUH K BpeTHBIM Ia3000pa3HbIM BBIJICIICHUSIM IIPOMBIIITIEHHOCTH U
TpaHCIIOpTAa.



14. OcobGeHHoctrn  (PU3HOTOTHYECKUX MPOLECCOB y OOIBHOTO pacTeHus. Buubl
YCTOWUYMBOCTHU K MH(EKIIMOHHBIM 3200JI€BAHUSM, METObI TTOBBIIICHHS YCTOMYUBOCTH.

15. TIlpuumHbl HAKOIUIEHHUS M30BITOUYHBIX KOJIMYECTB HHUTPATOB B PACTEHUSIX, IYTH HX
CHMKEHHUS B CEJILCKOXO3IMCTBEHHON TPOAYKIIHH.

IX «®@usnonorus u 6uoxumusi ¢popMHPOBAHUS Ka4eCTBA YPo:Kasi C.-X. KYJbTyp»

1. Posb reHeTHyecKUX M BHEIHHUX (PAKTOPOB B HANpPABICHUH U WHTEHCU(UKAIIUU
CHHTE3a 3allaCHBIX BEIIECTB B MPOJAYKTHBHBIX OpTaHaX PaCTCHHUSL.

2. OcHOBHblE  (DM3HONOrO-OMOXMMMYECKME  MPOLECChl, MPOMCXOAAIME  IPH
(opMHPOBAHUU CEMSIH.

3.  DusHOoIOrMYecKue OCHOBHI MONYICHHS U XpaHEHUSI CEMEHHOTO MaTepuana.

4.  dopmupoBaHHEe Ka4ecTBa IPOAYKIUHU Cal0OBOJCTBA.

5. ®usnoi0ro-OMOXMMHYECKHE TPOIECCHl MpU  O0pa30BaHUU IPOAYKTHBHBIX
OpPTaHOB 3€PHOBBIX KYJBTYP.

6. ®us3nonoro-OMOXMMHUYECKHE TPOIECChl MpU  00pa3oBaHMM  MPOAYKTMBHBIX
OpraHoB 3epHOO00OBBIX KYJIBTYP.

7.  ©®u3noi0ro-OMOXMMHYECKME TPOLEcChl MpU 00pa30BaHUM MPOIYKTHBHBIX
OpPraHOB MAacCJIMYHBIX KYJBTYP.

8. BnusiHue  mpupOIHO-KIMMATHYECKUX  (AKTOPOB, TOTOAHBIX  YCIOBUU U
arpOTEXHUKU Ha Ka4Y€CTBO YPOXKas.
9. DU310JIOTHYECKUE OCHOBBI XPaHECHUS YpOXKasl.

10. ®wusnonoro-OMOXMMHUYECKAE TMOAXOABI B pa3pabdOTKe MPHUEMOB IOJTYYCHHS
9KOJIOTHYECKU YHCTOW MPOAYKIIHH

11. CnocoObl perynupoBaHHsl TpPAaHCHIOPTa BEUIECTB C LENbI0 MOBBIIICHUS
YPOKAMHOCTH C.-X. KYJIBTYp M Ka4eCTBa MPOAYKIIUH.

12. BnusHHE NPUPOAHO-KINMATHYECKUX (PAKTOPOB Ha XUMHUYECKHI COCTAaB PaCTCHHUS.
13.  OcHoBHbIE  (PU3HOJOrO-OMOXUMHUYECKHE  IPOIECChl, IMPOTEKAONMEe  IpU
(bopMHpOBaHNHU TPOAYKTUBHBIX OPraHOB I1JIOI0BO-STOJHBIX KYIbTYP.

14.  OcHOBHBIE  (U3HOJIOTO-OMOXMMHUYECKAE  TPOLECCHl, MPOTEKAoUEe  IpU
(opMHPOBAHUY TPOTYKTUBHBIX OPTaHOB KOPHETIOAOB.

15. OcHoBHbIE  (U3HOJIOTO-OMOXUMUYECKHE  IPOLECChl, MPOTEKAIOIME  IpHU
(opMHUPOBaHUY MPOAYKTUBHBIX OPTAHOB KITYOHETIJIOOB.

YACTD II. OIIbITHI U HABJIFOAEHUSA

1. Conep:xanue BOJAbl B TKAHSIX Pa3jM4YHbIX pacTeHuidl. OTBENMBAIOT TOYHO HA BEcax
500 r (250 r) knyonei kapTodens (160K, KOPHEIIOAOB U JIp.), TUCThEB. M3MenpuaroT 1 ObICTPO
BBICYIIIMBAIOT Ha COJIHIIE (B ayxoBKe). Cyxue TKaHU B3BEIIMBAIOT U PACCUUTHIBAIOT COAECPKAHIE
BOJIbI 1 CYXOTO BEIIECTBA B IPOLEHTAaX OT NEePBOHAYaIbHON Macchl. [lenatoT BBIBOIBI.

2. Tlnau pacrenmii. SIBjeHMs mJjaya pacTeHUU HAOIIOJAIOT BECHOM WM JIETOM Ha
pa3nMuHbIX pacTeHusX. lyig 3Toro credenb cpe3aroT OCTPHIM JIE3BUEM Ha BBICOTE 5-6 ¢M U
HaOIOIAI0T BBIJENICHUE XKUIKOCTH. B cTBONE Gepesbl MpoaebIBalOT HEOOBIIOE OTBEPCTUE U
cobuparoT B 0aHKy "Oepe3oBky', mpoOyoT ee Ha BKyc. Kak Ha3bIBaeTcs >KHUIKOCTh, O YeM
CBUJICTEIBCTBYET MJIa4 pacTeHU?

3. Haoawoaenue ryrramuu. B teruioil BnaxkHo#l atmocdepe (yrpoMm WM B TEIUIHIE) HA
KOHYMKAX JIMCTHEB TOMATOB, KapTO(Qess, 3eMIISHUKU M Jp. MOSIBJISIOTCS KAIeJIbKH KUJKOCTH.
MOXHO MCKYCCTBEHHO CO3/1aTh BOKPYI PACTEHHI BIaXHYIO arMocepy, HaKkpbhlB pacTeHHE Ha
HOYb SILMKOM HJIM BEIPOM.

B KOMHAaTHBIX YCIOBMSIX JIETKO HAOMIONAOT I'YTTALMIO HA MPOPOCTKAX 371akoB. JlJis 3TOro B
JIByX CTaKaHaxX, BBICTIAHHBIX H3HYTPU BIAXKHON (QHIBTPOBAIBHON OyMaroi, mpopamnmBaroT



CEMEHa 3J1aKOB. 3aTE€M OJIMH CTaKaH 3aKPbIBAIOT KPBIIIKOW, a JAPYroll OCTaBJISIFOT OTKPBITHIM.
Ecnu mosiBATCSI KanenbKu KUAKOCTH, OCTOPOKHO YOHPAIOT MX cal()eTKOM M MOBTOPSIOT OIIBIT,
3aMedasi uepe3 Kakoe BpeMs MOSIBIISIFOTCS KaleabKu. JlealoT pUCYHOK, OOBSCHSIOT.

Jliisa yckopeHHsl mpoliecca Iiaya M TyTTallud pacTeHUEe Mepell ONMBITOM IOJUBAIOT TEIION
BOJIOH.

4. BiusiHMe NMOKPOBHBIX TKaHell Ha McHapeHMe BOAbI. B3BenmBaiOT Ha Becax JBe
OJIMHAKOBBIX MapTUM KIyoHen kaptodens (s16510k) mo 500 r kaxnas. Y oJHON MapTHU OUUILAIOT
KOXKypy. BbraepkuBaioT o0e mapTUM B OJMHAKOBBIX YCIOBHUSX B TEUEHHUE HEICNU M OISITh
B3BEIMBAIOT. Haxoaar yObUIb MacChl B rpaMMax U MPOIEHTaX OT MepBOHAYAIbHON. OOBACHSIOT,

JIENAIOT BEIBOJIBI.

5. IlepeaBu:keHne BoAbI MO pacTeHuo. Cpe3aroT TpU OJMHAKOBBIX molera Jir00O0ro
JiepeBa C KPYMHBIMHU IJIACTUHKAMHU JiMcTa. J[Ba HUKHMX nucTa yaansaoT. [loakpanmsarot Boay B
CTakaHe JIIOObIM KpacuTteneM. [loGern HMKHUM KOHIIOM TTOMEIAIOT B MOAKPAIICHHYIO JKUIKOCTh
U BbIZEpKUBatOT 1,5-2 yaca. BeIHUMArOT mo0eru m3 )KUJIKOCTH W PACIICTUISIIOT HUXKHIOIO 9acCTh
B/I0JIb. MECTO HCUE3HOBEHHS OKPACKA MOKAXET TpaHuIly pacnpocTtpaHeHus kpacutens. llo
JUTMHE OKpAIlEeHHOM 4acTh MOXXHO CYIUTh O CKOPOCTH BOJIHOTO TOKa MO rodery. BoIACHSIOT, 1Mo
KaKOW 9acTH CTeOJIsSI TIEpEeIBUTACTCS KPaCUTENb, a, 3HAYUT, U BOJIHBINA TOK. OOBICHSIOT, 3a CUET
KaKoW CHUIBI BOJA MEPEABUTACTCS IO CTEOIIO.

6. IMornomenue Boabl cyxumu cemeHamu. HaOyxanme cemsiH. UeTbipe OJMHAKOBBIX
crakaHa (mpoOMpPKN) 3aMONHAIOT Ha 1/3 BBICOTHI CyXUMH CEMEHAMU: JIBa CTaKaHa Topoxa M JiBa -
NIICHUIIBI (STUMEHs], 03UMOM  pxkH). B AByX crakaHax ceMeHa 3aJIMBAalOT BOJOM, a B JABYX
OCTaBJISIIOT CyXMMH. Uepe3 CyTKM OTMEYaroT M3MEHEHUE o0beMa CeMsH B CTaKaHax C BOJOH.
BbeiHuMaroT ceMeHa M3 BOJABI U CPAaBHMBAIOT MX pa3Mepbl ¢ CyXUMH ceMeHaMHu. OOBSCHSIOT, 3a

CUcT, KakoH CHUJIBI BOJa ITOCTYIIACT B CyXUE€ CCMCHA. I'me aTo umMeet MecTo B HpaKTI/IKe?

7. ABTOTpPO( HBII U reTepoTpod HHIH CIOCO0 MUTAHUA PacTe HUIA.

7.1. bepyr 2-3 OJIMHAKOBBIX YEpEHKA TPaJECKAHLHMU, MOJPE3AI0T MX IOJ BOJOW s
yIajleHus BO3AYIIHBIX MPOOOK, OBICTPO CTaBAT B COCY/A C BOJOM M BBICTABIISAIOT Ha cBeT. Eciu
coCyll TPO3pavHbIid, TO ero oOepTHIBAIOT 4YepHOW Oymaroil. HabmiomaroT 3a mMmosBICHUEM H
pPOCTOM HOBBIX JIMCTHEB, KOPHEH M JAPYrMMH H3MEHEHUsIMU. OOBACHSIOT, OTKyda PacTCHHUS
MOJIy4aroT OpPraHMYECKUEe U MUHEpaJIbHbIE BELIECTBA, KOTOPbIE UCIOJIB3YIOTCS Ui POCTA.

7.2. bepyr ceMeHa pa3NUYHBIX PACTCHUMN, MOMEIAIOT UX HA BIAXHYIO (QUIBTPOBAIBHYIO
Oymary (Kycodyek TKaHHM, Mapiii, BaThl) INPHUKPHIBAIOT CTAKAHOM M CTaBAT B TEMHBIM MIKad.
HaOnromaroT 3a mosiBIeHHEM HPOPOCTKOB, UX OKpackod. OOBACHSIOT, OTKyla KIETKU HOBBIX
OpraHOB TMOJY4YalOT TMHUTATENbHBIE BEIIECTBA, KAaK HAa3bIBaeTCd TaKOW CIMOCO0 MHTaHUSL.
[To100GHBIH ONBIT MOKHO IIPOBECTHU C JTYKOBUIIEH JTIyKa PEm4aToro.

8. Oonapy:xxenue ¢eodpurnna. bepyr mo 2-3 370pOBBIX JIMUCTa KPANMUBBI U IABEIIS.
OTtmeuaroT uX okpacky. HarpeBaroT Boay O KUIIEHUS U MOTPYXAlOT JUCThS B BOAY Ha 5 MUH.
3areM BBIHMUMAIOT JIMCThI W3 BOIbI, KIIaAYT B XOJOAHYKO BOAY, PACIpaBJIAIOT U OTMCYANOT
U3MEHEHHE OKpacku. JlenaroT pucyHOK LIBETHBIMH KapaHjaamamu. OOBSCHSIOT U JI€1al0T BBIBOJ

o padore.

9. OOHapyeHHe NOJIN(]EHOJOKCHIA3bl B PacTUTeJbHOW TKaHHM. bepyr wiyOHM
pPa3IMYHBIX COPTOB KapTodens, 070K, pa3pe3aroT UX Ha JOJbKU (WJIM HATHPAIOT HA TEPKE) U
HaOJIIO/Ial0T 32 M3MEHEHHMEM OKpacku cpes3a. Heckonbko nosek omyckaioT Ha 1-2 MHUH. B
KHUIISILYIO BOJly, BRIHUMAIOT U HAOMIOJIAI0T, KaK B epBOM OmbITe. OOBICHAIOT, IEal0T PUCYHOK
LBETHBIMU KapaHJalllaMd ¥ BBIBOBI 110 paboTe.

10. O6napy:xeHHne KaTajaa3bl B ceMeHax ropoxa. bepyr cemeHna ropoxa u 3aMauyMBaioT B
Boze. Korma onm HaOyxHyT, AenaT ux Ha aAe naptuu. CeMeHa OHOM MapTHH KUTISATST B TEUEHUE



10 muH. [enaroT cpe3 (MM pacTUPAIOT) )KUBOTO CEMEHH U MPOKUIISTYEHHOTO U HAHOCAT KarlId
3%-oro pacTBopa nepekrcu Bogopoaa*. OObACHSIOT, AETal0T PUCYHOK U BBIBOJIBI.

11. Obnapy:xenue abixaHusi cemsiH. [logOuparoT TpH OAMHAKOBBIX COCyla C IUIOTHO
[OJIOTHAHHBIMU  KpbllIKaMu. [lpopanmBaror cemeHa mnmeHUUbl (pxku, sumens). Ilocne
NOSIBJICHUSI NPOPOCTKOB OJHY NApTHIO CEMSH KHUIATAT, a APYI'yI0 OCTaBIIAIOT JKUBOM. 3aTeM
IIOMEIAIOT CEMEHA B COCYAbI: B IIEPBBIM — CyXH€, BO BTOPOH — MPOPOCIIE KUBBIE, B TPETUH —
npopocume, yOouTble KUNATKOM. [DIOTHO 3aKpbIBalOT KpBIIMIKAMHU M BBICTABISIOT B TEMHBIM
nkag. Yepes yac-/Ba 3a)KUTalOT JyYHMHKY, OTKPBIBAIOT KPBILIKY U IOCJIEI0BATEIBHO OMYCKAIOT
B COCY/IbI TOpsAIIyt0 JTyduHKy. Habmromaior, 0OBSICHSIOT, AETa0T BEIBOA 11O paboTe.

12. O6HapyxeHue pa3HYHbIX OPraHNYeCKHUX BelleCTB B TKAHAX pacTeHUi.

12.1. HaxomaT pa3nu4HbBIE IO OKPACKe LBETHI, JIUCThS, TUIO/BI U Ipyrue OpraHbl. JlemaroT
I{BETHOM PUCYHOK U OOBSICHSIIOT, C HATMYMEM KaKUX BEILECTB, CBA3aHA UX OKpacKa.

12.2. bepyr mpopocime ¥ HEmpopoCIHe CeMeHa SIMEHS, MIICHUIIBI, IIOABI SIOJIOHU,
apOy3a, TUMOHA, CMOPOIWHBI M Jp., MPOOYOT uX Ha BKyc. OOBICHSIOT, HATMUYHUEM KaKHUX
BEIIECTB 00YCIIOBJIEH X BKYC.

12.3. Bepyr cemeHa pa3IUyYHBIX pacTeHUH (MIIEHUIA, TOPOX), KIYOHU KapTOQels, TUCThSI
KaImycThl, S0JI0K0 U Jp. JlemaroT TOHKHME Cpe3bl U HAHOCAT Ha HUX HACTOWKY Hoja (MOKyMarT B
anteke). OTME4ar0T U3MEHEHHE OKPACKH. JETal0T PUCYHOK U OOBSACHSIOT.

12.4. bepyr ceMeHa IMOJCOJHEYHHKA, OpeXa, MIICHUIIbI, TOpoXa, KIaayT Ha JHCT YUCTON
OyMaru, 3aKpbIBarOT JIPYTHM JIUCTOM M Pa3JaBIMBAIOT MeCTHKOM. OTMEUarOT MOSIBIICHUE TISITHA
Ha Oymare. CpaBHUBAIOT €TO pa3Mephl, OOBICHSIOT.

13. OonapyxeHue u jaeiicTBMe (PUTOHLHMIAOB HA HACEKOMBIX. bepyT JTyKOBUIIBI JIyKa,
YCCHOKA, JTUCThbA YCPEMYXU U AP., pAaCTUPAIOT 0 IMOJYYCHHA KallMIbl, TIOMCIIAIOT OAUHAKOBOC
KOJIMYECTBO B OT/AEJIbHbBIE OAHKU C XOPOIIO MOAOTHAHHBIMU KpbIKamMu (mpoOkamu). [Tomermaror
B KaXJyl0 U3 HHUX 110 HECKOJBKO 0COOEH MyX, MypaBbeB M JIp., 3aMEYarOT BpeMs U HaOII0aloT.

OTtMeuaroT, 4yepe3 CKOJIBKO YacoB (CYTOK) MOTHOHYT HACEKOMBIE, OOBSCHSIIOT, JIEIAIOT BHIBOIBI.

14. Poct w pa3BuTHe pAacTeHHIl SIPOBOI NMIEHWLbI M 03UMOH pxku. B Mmae-urone
BBICEBAIOT B II0JIE€ WJIM B OTIENBHBIE COCYIbl C IOYBOM CEMEHA IIIEHULBI U O3UMON pxu. B
TEUeHUe JieTa HaOMoNatoT 3a (pa3aMu pa3BUTHSA, MOSBJICHUEM HOBBIX OPTaHOB, UX pa3Mepamu. B
aBIyCTE-CEHTAOpPE OTMEYAIOT pEe3YNAbTaThl OMNbITA, JEIAIOT PUCYHOK, OOBSACHSIOT U JAENAI0T

BBIBO/IBI 11O paboTe.

15. U3yuyenune nokosi pacrenuii. Cpesator mo 2-3 mobera qmuHon 25-30 cM pa3nMuHbBIX
pacTteHui (MBa, TOIOJb, A0JIOHS, CUPEHB U JIp.) B TPU CpoKa: 1 — B cepeluHe HOAOps, 2 — B KOHILIE
nekabps, 3 — B cepeaune ¢espanst. He nomyckas oTrauBaHus OOETOB, CTAaBAT UX B OT/EJIbHBIE
cocyasl C BOJOM M OTMeuaroT BpeMs. Ecim B TedyeHHMe Mecsla pacllyCKaHUE IOYEK He
MPOU301IUI0, ONBIT MpekpaiatoT. [lenat oObsicHEHHE.

16. HaO/roge Hue 3a IBMKe HUSIMH pacTe HU.

16.1. bepyr xoMHaTHOE pacTeHHWE TepaHW M BBICTABJISIOT Ha TOJOKOHHUK, OTMEYAIOT
pacIlOJIOKEHUE JIMCThEB. YUepe3 HECKOJIBKO JHEHM OTMEYaroT HU3MEHEHHS. [[enaroT pUCYHOK,
OOBSACHSIOT.

16.2. Jletom HaOmMOOAIOT 3a JOBMXKEHHEM COILIBETUW OJyBaHUYMKA, JIMCTHEB KIEBEpa,
krcaunbl. OOBSICHSIIOT.

16.3. Jlerom B moJIe 3aKPEIUISIFOT Ha KOPHIO, TOPHU30HTAIEHO, HECKOJIBKO PACTCHHUM PKH,
MIICHUIIBI U JPYTUX 371aKOB M HAOIIOAar0T UX BeIIpsamieHue. [lenatot pucyHok. OOBSCHSIOT.



IIpouenypa oueHMBaHUsI KOHTPOJBHBIX PadoT

KonTpoasHbIe paboThI, KaK MPaBUIIO, TPOBOAATCS AJI OOYJAOIIMXCS 3a09HON (hPOPMBI
oOyueHus. B 3ToM citydae 3a KOHTPOJIBbHYIO paOOTy BBICTABJISIETCS OLIEHKA «3a4eT/He3aueTy.

B cocraB KOHTpOJBHON pabOTHl BXOIAT TEOPETHUYECKHE BOMPOCH IO KAKIOMY
U3y4aeMOMY pa3lielly U BBIIIOJIHEHHE Ja0OpaTOpHBIX pabOT, KOTOpbIE OOy4arOUMICS MOXKET
BBIIIOJTHUTH B JOMAIIIHUX YCIOBUSX B MEXKCECCHOHHBIN MEPUO/I.

KontponbHas paboTa cOCTOMT M3 JABYX YacTeil: TEOpPETUUECKOW M MpakTudeckoil. B
NePBOii, TEOPETUUECKOH, YaCTH MO KaKIOMY pa3leny oOydJaronmiics OTBE4aeT Ha OJAUH BOIPOC
B COOTBETCTBMHM C JaHHBIM eMy BapuanTtoM (1-15). Bo BTOpo#, npakTH4ecKkoil, yacTu
3alMChIBACT PE3YJbTAThl BCEX ONBITOB M HAOJIIOJeHHIl, TMPOBEICHHBIX B MEXKCECCHOHHBIN
HEepUO.

[lpu oueHke YpOBHS BBIIOJHEHUS KOHTPOJBHOW pabOThl YCTAHOBJIEHBI CIICAYIOLIIE
KPUTEPUH:

e yMeHHue paboTaTh ¢ 00bEKTAMU M3YUYEHHUs], C JIUTEPATypOil;

® yMeHHE COOMpaTh M CHCTEMaTH3HPOBATh MPAKTUICCKUI MaTepHa;

® yYMEHHE JIOTUYHO M TPaMOTHO M3JIaraTb COOCTBEHHBIE YMO3AKIIOUEHUS U BBIBOJIBI,

® yMEHHUE aHAJIM3UPOBATH U 0000LATH MaTepHua;

IIpu oneHke ompenensercss MOJHOTAa U3JIO0XKEHUs MaTepuasa, KadyeCTBO M YETKOCTh U
MIOCTIEIOBATEIBHOCTh M3JIOKEHHS MBICIICH, HAIMUUE JOCTATOYHBIX MOSICHEHUW, PUCYHKOB WIIH
doTorpaduii ONBITOB U HAOIIOACHUH.

Kpurepun oneHKH KOHTPOJIbHOH PadoThI:

«3ader» BBICTABISETCA B CIydae, €CIM KOHTPOJIbHAs paboTa BBHIMNOJIHEHA IO CBOEMY
BApUAHTY, JOMYIIEHO MO KaXJIOMY BOIPOCY MO OJHOW HECYIICCTBEHHON OMMOKe W Ha OIMH
BOIIPOC JIOMYIIEHa OJHA CYIIECTBEHHAas OIMOKa, NPUBEICHBl PUCYHKHA, TaOMULBI H
WTIOCTPAIMH, TPeOYIONMe 3TH MOSICHEHUs o padoTe.

«Hesader» BpICTaBIICTCS B CIIydae, €CJIM KOHTPOJIbHAsS paboTa BHIIOIHEHA HE MO CBOEMY
BapHaHTYy, JONYIIEHO NO MATUIECATH MPOLEHTaM BONPOCOB MO OAHOM CYIIECTBEHHOH ommoke,
HE TpPHUBEACHBl PUCYHKM M MIUIIOCTPALMM U T.M. MO pabore, TpeOylolpe 3TH TMOSCHEHHUS K
IIOCTaBJICHHOMY BOIIPOCY.

6 UuauBuayaabHbie 3a/1aHHE

1. HaOnoneHue BHENIHHX MPU3HAKOB HEJOCTATOYHOCTH 3JIEMEHTOB MHHEPAJILHOIO
nuranusi. B ydyeOHHMKe HaXOJiIT ONHMCAHHME MPU3HAKOB HEJOCTATOYHOCTH MHMHEPAIbHBIX
aneMeHToB. Haxomar B moisie miaM mpuycaJeOHOM ydacTKe pacTeHHs, UMEIOIIME XapaKTepHbIE
NpPU3HAKA HeIoCTaTouHOCTH. Jlydie Bcero 3To HaAOMIOJATh HA pPAaCTEHUSIX-HWHAWKATOpaX.
Henocrarok a3ora — Ha IBETHOUM MM OCIIOKOYAHHOU KamycTe, YepHOW cMopoauHe; gochopa —
Ha TypHerce, 000aXx, KpacHOH CMOpOJIMHE, KPbDKOBHHKE, MAarHWs — Ha IIBETHOM Kallycre,
KapTogene, KpbKOBHHKE, sI0JIOHE; jKele3a — Ha OBce, KapTodene, si010He, ManuHe. OMUCHIBAIOT
W3MEHEHHS, IENAa0T PUCYHKH WJIN 3aKJIaIbIBAIOT repoapuil.

* 3%-i1 pactBop H202 nokynaror B anreke.

2.. O0HapyxkeHHe KJIYyOeHbKOB HAa KOPHSIX 0000BbIX pacTeHHid. AKKypaTHO BBIKAITBIBAIOT
pacTteHusi ropoxa, 06000B, monuHa, KieBepa. OTMBIBAIOT KOPHU BOJOW M HAaXOAAT HA HUX
KI1yoeHbKH. OTMEUaloT UX KOJIMYECTBO, pa3Mephl, GopMmy U OoKpacKy. CpaBHUBAIOT KIyOCHBKU
Pa3IUYHBIX BUJOB PacTEHUN M OJHOTO M TOTO e BHJA C PasiIM4YHBIX Y4acTKOB. Pe3ynabraTsl
3alMCHIBAIOT B TAONHNILY, OOBSCHSIOT, I€AI0T BBHIBOJIBI.



3. HaGuawaeHue sPyCHOHl H3MEHYHUBOCTH MOP(OJIOrHYeCKUX NPHU3HAKOB 3JakoB. Ha
y4acTKe BBIOMPAIOT ¢ KaXIOro BapuaHTa (He MeHee ABYX) omblTa 1o 10 pacTeHMil MINEHUIIBI,
SUMEHST WJIM JPYruX 3J1aKOoB, Haxomsiummxcsi B (asze kojomeHus (usereHus). JlmHeikoi
WU3MEPSIOT JJIMHY U IIMPUHY CaMOM IMPOKOW YacTH JIMCTOBOM IUIACTMHKM IO spycam y BCEX
pacteHnil. Haxonsar ux cpenHee 3HAUEHUME M PACCUMTHIBAIOT CPEIHIONO ILIOIIAJbL JIMCTHEB IO

sapycam 1o opmyre:
S:=0,67ab,

rae: Sy — oMb JIUCTA, CM2;

au b — IMHA ¥ IMPHHA JIKCTa, CM;

0,67 — koadduMeHT TIepecueTa.

Ha wmwmmmmerpoBoit Oymare (Oymare B KIETOYKY) CTPOSIT KPUBBIE SIPYCHOMU
U3MEHYHMBOCTH: Ha OCH a0CIIMCC OTKIAJBIBAIOT SPYC JMCThEB, HA OCH OpPJMHAT — MOKA3aTellu.
AHAIM3UPYIOT PE3yJIbTaThl OIBITA, ICJIAIOT BHIBOIBI.

IIpouenypa oneHUBaHNS MHAMBUAYAJTBHOTO 3aJaHUS

WupuBuayansHOoe 3aJaHU€ COCTOMT W3 IIPAKTHYECKOM 4YacTH, OOydaromeMycs
HEOOXOAMMO  TEOPETUYECKd M IpaKTUYeCKd OOOCHOBATh  PE3yIbTaThl  IMOJYYEHHBIX
HCCIIEIOBAHUN.

Ilppu ouenke omnpenensercs MOJHOTA H3JIOKEHUs  Marepuana, KadyecTBO U
IIOCJIEZIOBATEIBHOCTD M3JI0KEHUSI MBICIIEH, HAIMYKME JOCTATOYHBIX MOSICHEHWI, PUCYHKOB HWJIH
dotorpaduii onbITOB 1 HaOMoAeHU (Tepbapus). PaboTa BINOIHAETCS OAHUM JOKYMEHTOM.

Kpurepuu one HKH HHAUBUAYAJIBHOIO 3aJaHUS .

«3adeT» BBICTABIAETCS B CIydae, €CIM WHIUBHIyaJIbHBIC 33JaHUS BBITOJHEHHI,
MPUBEIACHBI PUCYHKH, TaONHIIBI W WiuTrocTparuu (doTtorpaduu, repdapuii), TpeOyromme 3TH
MOSICHEHU 110 paboTe.

«He3zaueT» BBICTABISIETCS B CiIydae, €CITM MHAWBUAyAIbHBIC 3a[aHNsI HE BBHITIOJHECHBI, HE
NpUBEJIEHBl PUCYHKH U WIUTIOCTpanuu (dotorpaduu, repdbapuil) u T.m. mo padbote, TpeOyromme
3TH MOSCHEHUS K IOCTAaBJICHHOMY BOIIPOCY.



7 Bornpochl K 3K3aMeHY:

Komnerenuus Bompocsl

OIIK-1 CmocoleH | 3nams:

pelarb TUTIOBBIC | -  3ABUCUMOCIb PUIUONIOSUYECKUX NPOYECCO8 OMm BHYMPEHHUX U
3aa4n BHEWHUX (Pakmopos cpeovl, NPUHYUNB HOPMUPOBAHUS GETUYUHBL U
npodeccuoHaNbHOU | Kauecmea ypooicas OCHOBHLLX CeNbCKOX O3AUCMBEHHBIX KYIbIMYp;
JIEATEIIbHOCTH Ha

OCHOBE 3HaHui | 1. XuMHu4eckuil cocTaB, CTPYKTypa U (yHKIIMH BOKHEUIIMX OPTaHeT
OCHOBHBIX 3aKOHOB | PaCTUTEJIbHOU KIETKH.

MaTEMaTUYCCKUX U
€CTECTBEHHBIX HAYK
c MIPUMEHEHUEM
uH(OpMaITMOHHO-
KOMMYHUKAIIUOHHBIX
TEXHOJIOTUI

2. Ctpoenue u QyHKIUH OHOJIOTHYECKUX MeMOpaH. [IpoHHIIaeMoCTh
MeMOpaH.

3. benku, ux cocraB, CTpykTypa u (QyHKOuu. PacTBOpuMOCTh U
CBOICTBa OEIIKOB.

4. @epMmeHThl. XUMHUYECKas MPUPOJA,
neicTBUs, Kiaccu(uKalus, CBOWCTBa
(epMEHTAaTUBHBIX PEAKIIH.

5. HykneunoBble kucnotsl. CTpoeHue, poiib, JOKaTH3aIus B KIETKE U
pactenunu. buocunTes Gernka.

6. YrieBoasl. VX cTpoeHue, CBOMCTBA, COAECPKAHME M 3HAYEHUE B
KHU3HEEATETbHOCTH PAaCTEHUM.

7. XKupel. Ux cTpoeHue, CBOMCTBA, COJIEpPKAHME U 3HAUECHHE B
KHU3HEICATCITBHOCTH PACTCHUMN.

8. PazgpaxuMocTh KIETKUA: TOPOT, KOJIMYECTBO U CyMMaIus
pasapaxenus. Hecmenmuduueckue peakiuyd KIETKA Ha BHEIIHEE
BO3/CICTBUE, TOCTUTIIEE TOPOTOBOM CHIIBI.

9.CtpoeHue 1 3HaYeHUE KIETOYHONU 000JIOUKH B )KU3HU PACTUTEIHHO U
KJIETKU.

10.®epmenTer.  Ux
(uzronornyeckast poib.
11. PacTBOpBI, OKpyXatome KIETKy TMIep-, TUI0-, ©30TOHUYECKHE.
12. Copeprxanue, posib U COCTOSTHUE BOJIbI B PACTECHUSIX.

13. ®opmbl BOABI B MOYBE, X XapaKTEPUCTHKA, JOCTYITHOCTH IS
pactennii. Koadduuent 3aBsaanusi.

14. KopHeBoe maBieHHUE €ro pasMephl, (U3UOIOTHYECKAs POJIb.
Cocymiast ¥ HarHETaTeIbHAS ACITEITHHOCTh KOPHEBOW CHCTEMBI.

15. Tpancniupanusi, ee pasMepbl, 3HAUYCHHE. EAMHUIBI H3MEpeHUs
TpaHCIUPALNU (TPAHCIIUPALHMOHHBIN KOI(PPUIIUEHT, TPOTYKTUBHOCTh
TPaHCIUPALIMU, HWHTCHCUBHOCTh TPAHCHHUPAIMU, OTHOCUTEIIbHAS
TpaHCIUpAaLU).

16.JTuct xak opran TpaHcnupauuu. Buasl TpaHcnupamnuu.
17.Ctpoenue ycThull, (U3MOIOTUS YCTBUYHBIX ABM)KCHUM, 3HAYCHHE
YCTBHI] B PETYIMPOBAHUH TPAHCITHPAIUH.

18.Boanblii Gananc pacteHuid. BogHeiii neduuut, ero BIUSHHUE Ha
pactenue. 3aBsIaHus U €ro TOCIEACTBUSL.

19.YcToiunBOCTh pacTEHUM K IEPHUOAMIECKOMY MOATOILICHHIO.
20.00mas  xapakrepuctuka QorocuHTe3a. llmanerapHoe 3HaueHue
(oTOCHHTE3a B )KU3HH PACTCHUIA.

21. Xnopodumibl, X cTpoeHue, PyHKIIMH, CBOMCTBA (XUMHYECKUE U
OTITUYECKHE).

22.  CseroBas

(dochopunrpoBaHue.

MEXaHW3M H IIPUHIIHII
¢depmenToB. Kunernka

CTPOCHHE, OCOOCHHOCTH  JIEHCTBUA W

craqusi  ¢porocuHTe3a.  DOTOCHHTETHYECKOE




23. TemuoBas cragusi dotocuntesa. Ilyrm BocctanoBienuss CO 2 y

pacTeHui.

24. CpaBuurenpHas xapakrepuctuka Cs- u C4-pacTeHU.

25. ®oTocHMHTE3 W TPOMYKTUBHOCTH pacTeHuid. [lapameTpbl oreHKu
arpo u ¢uronenozoB (PCII, WL, KIIA dotocunTesa, UIID).
[Iyryn ux noBBIICHUSL.

26. Jlucr xak opraH (OTOCHHTE3a. XJIOPOIJIAcThl, HX COCTaB,

CTPYKTYpa, (yHKIIHH.

27. Tlurmentsl 3enmeHoro Jmcra (xmopoduiur A, B, kapoTuH,

kcantouir).  Mx momHas  xumuyeckas —¢GopMyna, CBOHCTBa

(pusmueckue, XUMUUYECKHE, ONTUYECKUE), 3HAUEHUE B IHKU3HU

pacTeHui.

28. Ponp cBeta B mpouecce (¢oTtocuHTe3a. OmpeneneHue

(myopuCIIEHIIHH.

29. OcobGenHOCTh ycBOeHUS yriekucioro raza Cy-pactenuit u CAM -

pactenuii. [Tonstre o GoToaBIXaHUU pacTEHUH.

30. Cyrounsrit Xox GOTOCHHTE3a paCTEHUH.

31l. BausHue BHEMHUX W BHYTPEHHHX (AKTOPOB HaA TIPOIIECC

(doTocunTE3A.

32. Kynbrypa pacTeHHil B YCIOBHSIX HCKYCCTBEHHOTO OCBEUICHHS

(CBETOKYNBTYpa).

33. CoBpeMeHHBIC TMpeACTaBIeHUS O (QOTOCHHTE3e. YCIOBHS

HEOOXOJMBIE JUISI €TO OCYIIECTBIICHUSI.

34. Ctpoenue, cBoiictBa M (QyHKIMHM MUTOXOHApHI. Teopus

OKUCIHUTENBHOTO (hochopUiIMpOBaHHUSL.

35. ®epMeHTHl IbIXaHUS. THIBI OKHCIUTETFHO-BOCCTAHOBUTEIBHBIX

peaKkumm.

36. OOm@ss xapakTepUCTHKAa [bIXaHWs, €ro 3HAYeHHWE B IKU3HU

pacTeHui, cBs3b C APYTMMH IporeccaMu. IHTEHCHUBHOCTD JIbIXaHUS U

JbIXaTeIbHBIN KOA(UILIHEHT.

37. Tlomstme o pocTe, pa3BUTHE M OHTOTeHe3e pacTeHuid. Hx

B3aMMOCBS3b U 3HaYEHUE JUIA C.-X. IPAKTHKHU.

38. Iloko#i, ero xapakTepUCTHKa, OMOJOIMYECKOE U XO3AHCTBEHHOE

3Ha4YCHHUE.

39. PocToBbl€ U TYpropHbl€ JBM)KEHHUS PACTEHMI, UX OMOJOIHYECKOe

3Ha4YEHUE.

40. PasButme pacteHuil. Tumbl OHTOreHe3a. OTambl OOJBIIOTO

AKU3HEHHOTO [IUKJIA U UX XapaKTepUCTHKA.

41. ®OuToropMoHbl (ayKCHMHBI, TMOOEPENNHBI, ITUTOKEHUHBI, STUJIEH,

ABK). Ux ¢uznonornueckas poib.

42. TlouBa KaK MCTOYHUK MMUTATENbHBIX JIEMEHTOB JUISl PACTEHU.

43. HeoOxoaumbple Makpo - U MUKPOIJIEMEHTHI. VX medunurt.

44. BuocuHTeTHYECKass M BBIACTUTEIbHAS JESITEIbHOCTh KOPHEBOM

cucreMsl. MIx Omonornueckas posb. AJienonarus.

45. @uzmonornyeckas poidb M OCOOCHHOCTH THTAHUS PACTCHUM

a30TOM.

46. MukpodneMeHTsl W HMX poJib B OKM3HHM  pacTEHUH.

QOyHKIMOHATBHBIE HAPYIICHUS TTPH UX HEJOCTATKE.

47. Makpo3JeMeHThl ¥ UX POJIb B )KU3HU pacTeHU . OYHKIIMOHAIbHbIE

HapYIICHUs TIPU UX HETOCTaTKe.

48. KpyroBopoT a30Ta B CBSI3H C KHU3HEACATEILHOCTh PACTCHUM.

49. Poip MUKOPH3b! B TOYBEHHOM NUTAHUU JPEBECHBIX pACTEHUH.




50. AmmMonudukanus, HATpUPUKAIUSA U ACHUTpUHKAIHSL.
3aBHCUMOCTD OT YCIIOBUH CPEIbI.

51. I'a30ycTOMYUBOCTb pPaCTEHUH.

52. apocToiKOCTh paCTCHUN U TTYTH €€ TOBBIIICHUSL.

53. ConHeuHas paguanus U paauanioOHHbIX PeXUM HaCAKICHUH.

54. buosnekTpruyeckas akKTuBHOCTb PaCTEHUM.

55. UMMyHUTET pacTeHUH B 9eM OH 0OYCJIOBJICH.

56. [IpIneynaBiauBaionm@s CiocOOHOCTh Pa3IMYHbIX PACTEHUMN.

57. Mopo30CTOMKOCTh pacTEHUH.

58. 3UMOCTONKOCTb pacTCHUU.

59. X0JI0A0CTOUKOCTh PACTCHUH.

60. BuusHue TPUPOAHO-KIMMATHYECKUX (HAKTOPOB, TOTOJHBIX
YCJIOBHII M MUHEPAIbHOTO MUTAaHUS HAa U3MEHEHHE KauyecTBa ypoxKas
OBOIIHBIX U TIOOBO-STOAHBIX KYIIBTYP.

61. PazapaxuMoCTh W peakius KICTKA Ha IMOBPEX/Iaroliee ACHCTBUE.
3aK0oHBI pa3ApaKMMOCTH.

ymembp:

- onpeodensimv  3ABUCUMOCMb  PUIUONOSUYECKUX NPOYEeccos om
BHYMPEHHUX U 6HEUHUX PaKmMopos cpedvl, UCNONb306AMb NPUHYUNDL
Gopmuposanusi  GeruuUHbl U KAYECMBAd  YpOduCAs ~ OCHOBHBIX
CeNbCKOX 035AUCMBEHHBIX KVIbMYP 0I5l peulenus CImaHoapmuvlx 3a0a4 6
obnacmu azpoHomMuu onpeoensimy JHCU3HECNOCOOHOCb
pacmumenvhvlX MKAHel, UCX005l U3 BO3MONCHOCIU OCYWeCMBIEHUs 6
HUX X004 @Qu3U0N020-OUOXUMUYECKUX NPOYECCO8;, NONb308AMbCA
Op2aHONeNMUYeCKUMU U OUOXUMUYECKUMU NOKA3AMENAMU 8 npoyecce
NPOCHO3UPOBAHUA Kavecmea ypookcasi, onpeodenimo
JHCUBHECNOCOOHOCMb ~ PACMUMENbHbIX — MKAHEL, ucxoos  u3
B03MOJICHOCMU ~ OCYWECMEAeHUs 8  HUX X004  Qu3uo1020-
OUOXUMUYECKUX NPOYEecCO8

1. MexaHu3Mbpl MOCTYNJIEHUS BeLECTB B KieTky. CTpoeHue u

3Ha4YeHHE MeMOpaH.

2. Tloctyninenne BOAbl B  KIETKM  KOpHSA.  Meponpusrus,
HarpaBJIeHHbIE HAa ONTUMU3ALIMIO 3TOTO MTpoliecca.

3. Mertoabl onpeneneHuss MHTEHCUBHOCTH (POTOCHHTE3A.

4.YupaBineHue TIE€HEpPaTUBHBIM pPa3BUTUEM M CTapeHUEM B C.-X.

npakruke. Ilyrm perynmupoBaHusi CBETOBOIO, TEMIIEpaTypHOIO,

BOJHOTO ¥ MUHEPAJIIBHOI'O PEXKUMOB.

5. [Ilormomenue wHOHOB U3 1mouBbl. MX mnepenBHXEeHHE U

repepacnpeielieHle o pacTeHuto. Peyrunmzanus.

6. MexaHu3Mbl MOCTYIJIEHUSI 3JIEMEHTOB MHHEPAIBHOTO MUTAHHS B

pacTeHusl.

7. 3acyXxoycTOHYMBOCTh. MeToAbl TUAarHOCTHKH (PH3MOJIOTHYECKOTO

COCTOSIHMS pAaCTEHUH IIpU IEHCTBUH 3aCyX.

8. 3aBucumocTh JgeWcTBHS (EPMEHTOB OT YCIOBUH  Cpelbl

(remmnepatypa, pH cpenpl, KOHLEHTpauus). AKTUBATOpbl U

WHTUOUTOPBL.

9.IInazmonm3s. [enmasmonus. AncopOuus, (onpenenenus). [Ipu xakux

YCJIOBUSX M KaK IMPOUCXOJAT 3THU SIBJIICHUS.

10.  TepmomuHamu4Yeckue  OCHOBHI ~ BOJOOOMeHa  (BOJHBIH,

OCMOTHYECKU I, MAaTPUUHBIN MOTEHIIMAJ, TOTEHIINAJI JaBJICHUSA).




11. Tlocrymienne BOAbI B KICTKM KOpHSA.  Meponpustus,
HalpaBJIEHHbIE HA ONTUMH3AIMIO 3TOTO IpoIiecca.

12. TlepenBmxkeHrEe BOABI B CUCTEME IMOYBa-pacTeHUE-BO3AyX. CHIIBI,
nepeBUTAIONIE BOIY 0 PACTEHHUIO.

13. CeroBas peakuus (GOTOCHHTE3A.

14. TemuoBas peaknusi (OTOCHHTE3a. bBHOXMMHS  YCBOCHHS
yriekucnoro rasza Cs-pacrenuii (unkn Kanssuna).
15.®oTonepnoan3m pacTeHU M.

16. Tlento3odochaTHBINA TTUKIL.

17. Aspobnast ¢aza npixaHus, XUMHU3M. MeCTO OCYIIECTBICHHS B
KJIEeTKe. buonorndeckas pois.

18. AnaspoOnas (aza npIxaHus, XUMHU3M. MeCTO OCYILECTBIICHHS B
KieTke. buosornueckas pois.

19. TIlpepamenue dSHeprum TpH  JAbIxaHHH. OKHCIUTENHFHOE
(dochopunpoBanue.

20. [Ipyrue myTu OKucCJIeHHsS (TTHOKCONATHBIN, MeHT030¢ochaTHbIN)
UX B3aMMOCBs3b. Polb AbIXaHHWsl B OHOCHHTE3€ OEJIKOB, JIMITHJIOB,
aAMUHOKHCIIOT, HYKJICHHOBBIX KUCJIOT U JP. BAXKHBIX COSTUHEHU.
21.]Ipixanue Kkak Owuosormueckuii mpouecc. Ilyrm  oxucieHus
JBIXaTeIbHOTO cyOcTpara. DepMEHTHI JbIXaHMSI.

22. Amna’poOHas (aza npixaHus. [JIMKOIW3, €ro  peryssius,
9HEpreTHkKa U 3HaYCHHUE.

23. AnpoOnas ¢aza gerxanusa. Iluxwr Kpebca, ero »Heprermka,
peryssiiis ¥ 3Hau€HUE B KU3HU PACTCHUI.

24. JlpixatenbHas siaekrpoHTpaHcnopTHas mens (DTL). Teopus
OKHUCIUTENBHOTO (pochopuinpoBaHus.

25. BiusiHMe BHYTPEHHHMX M BHEIHUX (PAaKTOPOB HAa MHTEHCHUBHOCTb
JIBIXaHUSL.

26. CxoncTBO M paziauyue Abixanus U GoTtocuHTe3a. Ponb apixanus B
OMOCHMHTETHYECKUX MPOoIIeccax.

27. PerynupoBaHuWe [bIXaHUS TPU XPAaHECHHUH CEMSH M COYHOH
IPOIYKIIUH.

28. Bopa: conepkaHue B pacTeHUH, CTPOCHHE, CBOICTBA, COCTOSHUE B
TKaHsAX U QU3NO0JIOTUYECKAsS POJIb.

29. PactutenbHas KIeTKa Kak OCMOTHYECKasi chucTeMa.

30. [IBurarenu ¥ myTh BOAHOIO MTOTOKA B PACTEHUH.

31. ®wusuonorusi crapeHUss pacTeHHW. Teopus IUKIMYECKOTO
CTapeHUs U OMOJIOKeHUsI pacTeHuil. Ee 3HaueHue.

32. ®u3HOoI0TUs MPOPACTAHUS CEMSIH.

33. [IpupoTHBIE PETYISITOPHI POCTA.

34. Hcnonw3oBanue (UTOTOPMOHOB U (DU3UOJOTHYECKH AKTHBHBIX
COCIMHEHUM B IPAKTUYECKOU JIEATENBHOCTH YEJIOBEKA.

35. IlpeBpameHue YriieBOJOB W JKUPOB TPU IMPOPACTAaHUU CEMSH.
@DepMeHTHI, yUaCTBYIOIIME B ATHX ITPOLIECCaXx.

36. TpaHCTIOPT OPraHUYECKUX BEIICCTB B PACTECHUSIX.

37. I'MmuKo3upl ¥ amKaJouabl, UX XUMUYECKUHM COCTaB, COJIEp>KaHuE B
CENIbCKOXO03ICTBEHHBIX PACTEHUSX.

38. AHTHOMOTHKH ¥ (PUTOHIIM/IBI pACTEHUH.

39. IlpeBpameHue kpaxmajia U caxaposbl B pacTeHUU. DepMEeHTHI
IPEBPAIICHHUSL.

40. BiusiHEe  MeTeodaKTOpOB  HA  CTCNCHb  HOBPEKICHUS
pPacTUTETBHOCTH BPETHBIMH ra3aMHu.




41. OcHoBHBIE  (HU3UOIOTO -  OHOXUMHYECKHE  IPOIECCHI,
npoucxogsume npu  (GOPMHUPOBAHUU  TPOIYKTUBHBIX OPraHOB
3epHOO0OOBBIX U MACITUYHBIX KYJIBTYP.

42. OcHoBHBIE  (U3UONOTO -  OHOXUMHYECKHE  IPOIECCHI,
npoucxoisuge npu  (GOPMHUPOBAHUU  MPOIYKTUBHBIX  OpPraHOB
OBOIIHBIX U TIOJIOBO-SITOAHBIX KYJIBTYD.

43. OcHoBHBIE  (pr3HOIIOTO- OMOXMMHUYECKUE  IPOIECCHI,
npouCXosie npu GopMUPOBaHUH KapTodessi U KOPHEILIIOJIOB.

PacueTHble 3agaHusi W curyauuoHHble 3agauu (OIIK-1, enademv - cospemenHbiMU
Memooamu Uccie008aHusl U NOJYYeHUsl UHGopMayuu o xooe QopmMuposanuis Kayecmea ypoxcas,
NPUEMAMU NOUCKA HOBLIX C8E0eHUll 8 00AACMU PU3UON02UU U OUOXUMUU PACMEHUN, CEAZAHHBIX C
NONYYEHUEM YPOodICaAsi CeNbCKOXO3AUCMEEHHbIX KVAbMYP BblCOKO20 KAYeCmed, COBPEeMEeHHbIMU
Memooamu Uccie008aHuss U NOJYYeHUs UHGOpMayuu 0 Xxooe @QUIUOIOSUYECKUX NPOYeccos 6
pacmumenbHoM OpeaHusme; Hasblkamu 00pabomKu U aHAIU3a NOTYYAEMbIX IKCNEPUMEHM ATbHBIX
OaHHbIX

| ®u3nonorus U OMOXMMMS PACTUTEJILHON KJICTKH

1. U3 xopHemyioAa KpacHOW CBEKIbl BBIpE3ajd JBa KyCOYKa, KOTOpBIE MOCJE TIIATEIHHOIO
MIPOMBIBAHHS TTIOMECTUIIM B TIPOOUPKH C BOJOW KOMHATHOUW Temmeparypbl. B oaHy U3 mpoOupok
nobasuiu 5 xamenb xiopogopma. KakoBa Oyner okpacka Boabl B mpodupkax yepe3 30 MUH mocie
Havana onpbiTa? Kak 0ObSICHUT OJTydEHHBIH pe3yJIbTaT?

2. OmxkaTeli W3 TKAHW PACTCHUS KICTOYHBIH COK, MOMECTHJIH Ha NpuU3My pedpakromerpa.
Ilokazatens mnpenomnenus cocraBun 1,3575. Temmeparypa 20°C. KakoBa BennunHa
OCMOTHYECKOTO TOTEHIMana KieTouHoro coka? lcmonb3oBarh TabmuIly —oOIpeaereHus
KOHIICHTPAIIMHU Caxapo3bl U OCMOTHUYECKOTO TTOTSHI[HAJIA ITO MTOKA3aTEI0 MPEIOMIICHHUSI.

3. PacTBOpEI, MMetonme ocMoTHYecKhe moTeHuansl -0,1 u - 1,2MI1a, BbI3BaH MJ1a3MOJTH3 KIETOK
ucciaeayeMol TKaHu, a B pacTBOpPE, OCMOTHYECKUE MOTeHIHalbl KoTophix -0,6MIla u -0,8 Mlla
nJa3Mosu3a He 0b110. YeMy paBeH OCMOTHYECKUI MTOTEHITMA KIETOYHOTO COKa TaHHOUW TKaHU?

4. TTouemy 3eJICHBIC JIUCThSI OBOIIHBIX PACTCHUH TOCIIE BapKU IMPHOOPETAIOT XapaKTePHYIO OYpyro
okpacky? OOBSICHUTbH, yIUTHIBAsI U3MEHEHHE TPOHUIIAEMOCTH MEMOpaH.

Il Boanblii pe:kuM pacTeHUit

1. JlepeBo ¢ IUIOMIA/IBIO JMCTOBOW MOBEPXHOCTH 12 M? mcmapuio 3a 2 4aca 3 Kr Bomusl. Yemy
paBHA MHTEHCUBHOCTb TPAHCIIUPALINH ?

2. CKOJIBKO BOJIBI MCHAPUT pacTeHHUeE 32 5 MUH. €CIM MHTEHCHUBHOCTH TpaHcnupanuu ero 120 mp
H20 M2y, a nomaas auctees 240 cm?2?

3. Y HEKOTOphIX KOMHATHBIX PAaCTEHHI HE3aJ0Jro mepes A0XKIEeM MOSBISIOTCS Kallld BOJABI Ha
KOHUYHMKax JUCTheB. Kak 00bACHUTD 3TO siBJICHUE?

4. Berka uBBHI OblJa cpe3aHa C JepeBa, IOCTaBJIeHA B OaHKy ¢ BOAOH M 3aKpbiTa CTEKISHHBIM
KonmakoM. byner iu HabmonaThest TyTTanus y 91oil BeTku? OObsCHUTE.

5. Y Kakoro pacTeHHs] MHTEHCUBHOCTb TPAHCIIMPALMK BBIILE: Y PACTYIIETO B TEHU WUJIM Ha SPKOM
comHeyHoM cBere? OTBeT 000CHYITE.

6. 3a BeretalMOHHBIN NEPUO] PACTEHUS HAKOMIIH 2,1 KT CyXOl OpraHUuYecKOWd Macchl, UCTIApUB
npu 3ToM 525 Kr Bojbl. HaliTH IpOAYKTUBHOCTH TPAHCIIMPAIIUH.



7. [IpoaykTuBHOCTH TpaHcnupanuu 4 /1. HaliTu TpanciupannoHHbIN KO3(POUITHEHT.

8. TIpoayKTHBHOCTH TPAHCIHPANNU HEOOXOJUMO OMPEICNIUTh, 3HAS, YTO TPaHCHUPAIIUuOHHBIN
kod(durment cocraBua 400 mi/T.

9. Hakonue 10 Kr cyxoro BelecTBa, JIEPEBO 3a BETETAIIMOHHBIA MEPHOJ WUCIApUJIO 2 T BOJBI.
Uemy paBeH TpaHCIHUPAITMOHHBIN KO3 (huineHT?

111 ®oTocunTe3
1. Kak OOBSICHUTH pa3Hyl0 OKpPacKy CHHUPTOBOM BBITSDKKA U3 3€JIEHOT0 JIUCTa TIpU
paccMaTpUBaHMU €€ B IPOXOSIIEM U OTPAXKEHHOM CBETe?
2. JIBa OAMHAKOBBIX JIUCTA BBIJACP)KUBAIUCH TPU JHS B TEMHOTE, a 3aTeM OBbLIM OCBELICHBI B
TEYEHHE 2 YaCOB MEPBBIN JIUCT KPACHBIM, BTOPOM — KEITHIM CBETOM OJIMHAKOBOW HHTEHCUBHOCTH.
VY kakoro jucra Oyzner Oosiee BRICOKOE cojiep:kanue kpaxmana? Kak 3To 0ObsICHUTB?
3. Kak o0bscHUTH mpekpaiieHre (OTOCUHTE3a Y CPE3aHHOTO M MOCTaBJIEHHOTO B BOJY JIUCTA MPH
cambIX OJaronpusTHBIX BHEIIHUX YCIOBUAX?
4. YV Kakux M3 NEPEeYUCICHHBIX DPACTEHUH, MUIEHULBI WJIM KyKypy3bl, JOJIbIIE MPOJIUTCS
doTOoCHHTE3 MPU MOHUKEHHOM COJIEP>)KaHUHU YITIEKUCIIOoro raza?
5. UeM ornuyaercs CHEKTPAIbHBIA COCTaB COJHEYHOTO CBETA, KOTOPHIA MajaeT Ha JUCThS
pacTeHH OT CIIEKTPaIbHOTO COCTaBa CBETA, MPOIIEIIETO Yepe3 JIUCT?
6. Uro Takoe KBaHTOBBIN pacxoj M KBaHTOBBIN BbIXOA (oTocuHTe3a? UeMy paBeH TEOPETHUECKHI
Y MPAKTUYECKU KBAHTOBBIN BbIXOA?
7. Tlo ypaBHeHHIO (JOTOCHHTE3a paCCUMTAWTe MHUHUMAJIbHBIH KBAHTOBBIH PAcXoj B CHHEH H
KPAaCHOM 4acTsAX COJHEYHOIO CIEKTpa.
8. B Teuenue rona Bce pacTeHus cBs3bIBalOT Ha 3emiie B npouecce GotocunTesa 1,75x1011 ToHH
yraepoaa. CKOJIBbKO KACTIOPOJia OHU BBIICISIOT?
9. CKobKO OpPraHMYECKOTO BEIIECTBa (B IepecyeTe Ha ITIOKO3Y) HAKOMUT pacTeHHe KyKypys3bl 3a
CBETOBOM NieHb (18 u), ecru cpeaHsist UHTEHCUBHOCTH oTocuHTe3a cocTaisier S0 mr CO2 Ha M
/aac, TIOWAIb JUCTHEB 2,5 M2, MOTEPH OPraHUYECKOTO BEIIECTBA Ha AbixaHue 7%? Jlomyckaercs,
gyTto 1 T caxapa obpa3yercst mpu ycBoenuu 1,5 r COo.

IV JIbixaHue

1. HekoTopele CUMTAIOT, YTO BPEIHO OCTABIIATH LBETHl Ha HOYh B KOMHATE, TaK KaKk OHU
HOTJIONRAIOT KHCIOPOJ, HEOOXOAMMBIM JJsl IbIXaHUSA dYeloBeka. UTOOBI OTBETUTH Ha BOIMPOC,
HACKOJIBKO 0OOCHOBAHO 3TO MHEHHE, MOACYMTANTE, 10 KAKOM BEIMUMHBI CHU3UTCS COAEp)KaHUE
O2 npotuB 00619HOTO (21% 110 00BEMY) B BO3/IyXe KOMHATHI 00beMOM 45 M? B TeuenueM 10 gacoB
3a CYET JbIXaHMs PACTEHUH, MMEIONMX OOIIyI0 Maccy 2 KI' U CPEAHIOI0 HHTEHCUBHOCTD JIbIXaHHUS
12 M1 O2 Ha 1 xr B CyTKH.

2. 3eneHplid JUCT Ha cBery npu Ttemmeparype 25°C umHTeHcMBHO moroman CO2, a mpu
noBeimieHNH Temmeparypsl 10 40°C wawan Bepienate CO2. Kak 0OBSCHUTH OTMEUYEHHOE
n3MeHeHue ra3o00MeHa ucra?

3. IloueMy MHTEHCUBHOCTb JbIXaHUs KIyOHEel KapTodesst pe3ko, MOBBIAETCS IPU MOHUKECHUU
temneparypst ot 3 1o -1°C

4. XMMMUYECKUI COCTaB KOPHEBBIX BBIACICHUI?

5. JIpixatenpHbli ko3(¢duunent paseH 0,7. Kakue 3anacHble BellecTBa (yrieBObl, OpraHUUYecKue
KHCIIOTBI, OEJIKH, )KUPBI) UCIOIb30BATUCH ITPH AbIXaHUH ?



6. Cxosnbko CO2 BbIZIENSCT 2 KT AbIIIANMX ceMsH 3a 5 cyTok? MHTeHcuBHOCTH apixanus 0,1 mr
CO2mnal r cyxoli mMacchl B yac. Bimaxxuocts cemsia 37,5%.

7. Uro takoe papixatenbHbli kKodddumuent ([K). KakoBa cBsi3b apixaTenbHOro koddduimeHTa
(AK) ¢ mpupomoii asixarensHOro cyocrpara? KakoB sHEpreTM4ecKkdii BHIXOJ B 3aBUCHMOCTH OT
BennuuHbI K.

V Poct u pa3BuTHE pacTeHUI

1. ®usnonornyeckue NPUUNHBI OCEHHETO JIUCTONA/IA Y JEPEBHEB YMEPEHHOM 30HBI.

2. Kak oOBACHUTbH, HAXOAATCS JM IOYKA B COCTOSIHUM IJIyOOKOTO IIOKOSI WJIM TOKOH HX
BBIHYKJICHHBIN ?

3. Nnorna Ha s010HSAX HApsAy C TUIOaMHU MPaBHIIBHON (HOPMBI pa3BHBAIOTCS HECUMMETPUYHBIC
si6oku. Kak 0OBSCHUTD 3TO sIBIEHHE?

4. Y 51ByX pacTeHUH IMOJACONHEUYHHUKA OBLIM Cpe3aHbl BEpXyIIKU cTedlied, Moclie 4Yero Ha
MOBEPXHOCTh CPE3a OJHOTO U3 ITHX PACTEHUU HAHECIIH MAcTy, COAEPIKallyl0 WHIOIHIYKCYCHYIO
KUCIIOTY. PacnycTsres au y 3TUX pacTeHUH nasylHble mouku? Kakoil BEIBOA MOXHO cAEnIaTh Ha
OCHOBaHUU 3TOTO OMbITa?

5. [louemy o3umble cOpTa 371aKOB HE LIBETYT, €CJIM UX MOCESITh BECHOM ?

6. Kakim 06pa3oM MOKHO TOCTHUTHYTH OIaJICHHS IUCTHEB Mepe] YOOPKO# 1mi1o10B?

7. Kakumu arpoTeXHMYECKMMU IpUEMaMHU MOXHO BIUATH HA POCT M pa3BUTHE pAaCTEHUI ?

8. CpaBHuTh ¢eHonornvyeckne ¢azpl M dTanbl opraHorene3a mno @®. Kymepman. Pacrenue
Haxonutcs Ha [X arame. Kako#i hase pa3BUTHS 3TO COOTBETCTBYET?

9. Cok kaprodens, BBIACPKAHHOIO B TEUYEHUE HENEeNM NpU HU3KUX TeMmIepaTypax HMel
nokaszarenb npenomieHus 1,3409, a cok Takoro ke kaprodens w3 xpaHmwimima 1,3359.
Ornpenenure OCMOTHYECKHE MOTEHLHAIbl COKAa U OOBACHUTE MPUUYMHY TakuX W3MEeHeHuH. Jlis
OTIpeIeIeHU s UCTIONB3YHTE pepakToOMeTpruUYecKue TaOJIUIIbI.

10. C 20-nmetHero TomoMsl cpe3aHbl YEPEHKU; OJMH Y OCHOBAHUS, IPYrod M3 CpedHEll 4acTH
KpoHbl. Kakoi 3 HUX JTydIlie YKOPEHUTHCS U OBICTpee MEPEUIET K IIBETCHUIO?

11. TpeOyercs yckoputhb oOpa3oBaHHWE KOpHEH Ha dYepeHKax uepHoil cMopomauHbl. Kakue
CTUMYJISITOPBI POCTA IIPU 3TOM cliefyeT npuMeHuTh? O6ocHyiiTe oTBET. 4

12. Jlns cemsiH NETPYLIKM U cenbpaepes TpeOyeTcs MOBBICUTH dHEPruio mpopactanus. Kaxue
CTUMYJIATOPBI POCTA MPU 3TOM ClIeyeT NpUMEHUTH? OOOCHYITE OTBET.

VIl MuHepajibHOe MUTAHUE PacTe HUit

1. TMouemy opranudeckue yaoOpeHUs] PEKOMEHIYeTCsS BHOCHUTH B OOJNBIIMX J103aX U 3aJI0JITO JIO
nocesa’?

2. HepocraTok kakoro 3jeMeHTa MPUBOJIUT K OCIIM3HEHHIO KIIETOK pacTeHui? C ueM 3To cBsi3aHO?
3. Uem OOBSICHUTH OTpHIATEIBHOE JEHCTBUE W30BITKA a30THBIX YIOOPEHWH Ha ypoxkal
kaprodens?

4. Kak BbIpacTUTh pacTeHuEe 0€3 MOYBbI, U KAaKUE€ YCIOBHS MPH 3TOM HEOOXOJUMO COOIONATh.
[IpuBenuTe mpuMeEpPHl OCHOBHBIX PEIENITOB MUTATEILHBIX CMECEH.

5. KakoBbI 3aKOHOMEPHOCTH «IEPBUYHOIO» MOIJIOMICHUS MHHEPATBHBIX JJIEMEHTOB KOPHEBOM
cuctemoit (B nepsbie 10-30 MHH) ¥ MOTIOIIEHUS TOCIEAYIOIETO (AJsIerocss yacamu). Uro takoe
«CBOOOHOE» MPOCTPAHCTBO M TOUYEMY €70 Ha3bIBAIOT «KAKYILIIMCS»?



6. Kak ycranaBimmBaeTcss HEOOXOIMMOCTh TOTO WJIM WHOTO 3jieMeHTa? B dem cyrh mpaBuia
HezameHumoctu? [louemy 1O. JInbux copmyarpoBan 3aK0H «BO3BpaTa»?
7. B nmecuanbIx cocynax cMech [ enppuresnst B mepBoM BapuaHTe MoJiHasi, BO BTOPOM Takasi ke, HO
BMecto Ca(NOs)2 BHecen CaSOas, B TpetheM KCI 3amenen Ha KNO3. KakoBbl OyayT pe3yinbTaTh
BbIpalliBaHUs paCTeHUI?
8. [Touemy moryoneHNe MUHEPATbHBIX HJIEMEHTOB UMeeT u30uparenbHblil xapakrep? [lokaxurte
9TO Ha MPUMEpax.
9. Ckoubko cynepdocdara (conepxkanue (ochopa B HeM 7%) HEOOXOIUMO BHECTH HA OITBITHYIO
JENSHKY 5 M2 9T00BI KOIMuecTBO (ocopa B pacueTe Hara COCTaBILIO 14 Kkr?
10. ITouemy yepelIKu JTUCTHEB YACTO COJEpkKAT OOJIbILIE HUTPATOB, YeM caMH JucThia? U mouemy
3(dEeKTHBHO MCTIOJIB3YIONME HUTPATHI HY)KIAIOTCS B MOHOaeHEe?
11. Kakoii MOXHO cenaTh BBIBOJ 10 PsIy paCTEHUH, HE AAIOIMX MTOJIO0XKHUTEIBHYIO PEaKIUIo Ha
midpenmnamMuH B kpenkoil H2SO4 (mocuHeHHe) HECMOTpsl Ha TO, YTO MOYBA, IJI€ OHU PacTyT,
oueHb Oorata HUTpartamu. HazoBuTe Takue pacrenus. B yem nmx oco6eHHOCTB?
12. B xuiorpamMme CyxXod Macchl CBEKIBI coiepxutcs 45 wmr Oopa. CKOJBKO JaHHOTO
MHKpPO3JIEMEHTa BEIHOCUTCS C Ta, €CIIM ypoxkaitHocTh cBekibl 350 1/ra? Braxknocts 30%.

VIl IlpucnocodseHne U yCTOMYUBOCTH pacTeHUM

1. Kak 00BSICHUTB, YTO XBOSI COCHBI, BBIJIEP)KUBAIOIIAsE 3MMOI MOpPO3bl 10 -43°C, 1eToM ruOHeT
IIPY KCKYCCTBEHHOM OXJTaKJIeHUH 10 -8°C?

2. Yto OoJjiee ormacHo I pacTCHUM : 3SMMHIE MOPO3bl WJIH BeCEHHHE 3aMOpOo3ku? OObsICHUTE.

3. Tlouemy y ceBepHBIX pacTeHUH OOHMTaOUMX Ha 3a00JOYEHHBIX MMOYBAX UMEIOTCS MHOTHE
npu3Haku kcepoduto? [lepeuncianTe 5T MPU3HAKU.

4. OCHOBHBIE MYTH NOCTYIJIEHU S IECTULIMAOB B PACTEHHUSL.

5. B uem paznuume (u3M0IOT0O-OMOXMMHUYECKUX TOJXOA0B TPU OLEHKE NEHCTBHS (PAKTOPOB
BHEIIHEW cpe/ibl Ha Ka4ecTBO ypoxas 00O0BBIX  MITIUKOBBIX TPaB?

6. IIpssMoe 1 KOCBEHHOE JICHCTBHE BRICOKMX TEMIIEPATYp Ha PACTEHUE.

7. Kakue BemecTBa B paCTEHHH B IKCTPEMAIBHBIX YCIOBHUSX CIIOCOOCTBYIOT BO3HHUKHOBEHHIO
3aIMTHO-TPUCIIOCOOUTENBHBIX PEAKIIUH ?

8. B uem pasznuune (U3MOIOTHYECKOrO ACWCTBUS Ha PACTEHHS MOBBIIICHHBIX U TMOHMKEHHBIX
TEeMIIepa Typ, BbI3bIBAIOLIMX TOBPEKACHUE U Jja’ke TMOeIb pacTeHU M ?

9. UYto Takoe mporiecc 3aKaIuBaHMUS pacTeHUW? Bce n pacTeHus COCOOHBI K 3aKaJMBaHUIO?
Kakue ¢usnonornueckiue M3MEHEHHS, MPOUCXOMAIME B IMpollecce 3aKaluBaHUS, MOBBIIAIOT
YCTOMYHMBOCTb pAaCTeHUM K MOpo3y. [Touemy?

10. Meroapl ompeneneHusl 3aCyXOyCTOWYMBOCTH pacTeHUui. Mepomnpusarus 1o 0Oopbde c
BpPEAHBIMU BIUSHUSMU 3aCYXH Ha PACTCHUSL.

IX «®@u3nonorusa u 6uoxumusi ¢popMHPOBAHUS Ka4yeCTBA ypoKasi C.-X. KyJbTyp»

1. [Ipr HeOMAroNMPUATHBIX MTOTOHBIX YCIOBHSIX IJIOXO 3aBSI3BIBAIOTCS IUIOABI Tpymm. Kakue
CTUMYJIATOPbI pOCTa cJeayeT NPUMEHUTh JIs JIy4dllero 3aBsi3biBaHUs 11010B? OOocHYyiTE
OTBeT.

2. B cany rpymm HEoOXOAMMO CTUMYIMpPOBATh Y JIEPEBbEB OoJiee paHHEE BCTYIJICHUE B
¢as3pl MIOMOHOIIEHUS M 3aKIAJKH [BETOYHBIX MoyeK. Kakue perymsaropbl pocTa ClemyeT Ul
3TOro NMpUMEeHUTH? OOOCHYITE OTBET.



3. JUis ymydiieHusl TOBapHOTO BHJIa COPBAHHBIX 3€JIEHBIX IJIOJOB JIMMOHA U allelbCHHA
HYXHO IPOBECTU UX YCKOPEHHOE CO3pEBaHUE U yilydlleHue okpacku. Kakue perynsTopsl pocrta
CJIeAyeT Uil 3TOro NpuMeHUTh? OOOCHYHTE OTBET.
4. Ha pacteHusx orypua A yBeIMYEHHUs YpPOKash PEKOMEHJIYeTCs YBEIUYUTh YHCIIO
KEHCKUX IBETKOB. C MOMOIIBIO, KAKUX CTUMYIIATOPOB POCTa MOKHO 3TOTO AOCTHYh. OOOCHYIHTE
OTBET.
5. TpeOyercss monyduTh NMapTEHOKApHUYECKUE IUIOAbI BHHOTpaaa. Kakue CTUMYIATOPHI
pocTa IpH ATOM clieyeT NpUMeHUTH? OOOCHYITE OTBET.
6. B mepuox Bereranuu 03MMONM KM HaOJIOJaeTCss yCHIJIEHHBIHM pocT crebneii. Kakue
CTUMYJISITOPBI POCTA CJIEAYET NMPUMEHUTh, YTOOBI CHU3UTh BEPOSITHOCTH MOJIETaHUS IOCEBOB?
OO0ocHYHTE OTBET.
7. VY s0n0HM 10 YOOpKM ypoXkash HayMHAaeTcs omajaHue IioaoB. Kakue CTUMYISATOPHI,
pocTa cieayeT NPUMEHUTD, YTOOBI TPEAOTBPATUTH 3TO siBJIeHHe? OOOCH yifTe OTBeT.
8.

IIpoueaypa oneHMBaHUS IK3aMeHA:

DK3aMEHaIMOHHBIA OUJIET CONEPKUT TpH Bompoca 2 teoperndecknx U 1 mpakrumdeckuit. [Ipu
MOATOTOBKE K CJadye SK3aMEeHa PEKOMEHIYEeTCsS IOJb30BaThbCsA 3allMCSMH, CICIaHHBIMUA Ha
JICKIIMOHHBIX M JTA0OPATOPHBIX 3aHITUSX, & TAKKE B XOAE CaMOCTOSTENHFHON paboThl. DK3aMeH
MPOBOJMUTCS B YCTHOH opMme, BKIroYaeT moaArotoBky (30-40 MuH.), OTBETBH O0yJaroIerocs: Ha
TEOPETUYECKUE U PAKTUUECKHE BOIPOCHI, 10 €r0 UTOTraM BHICTABIISETCS OL[€HKA.

Kpurepuu oneHku 3xk3ameHa:

«OTIUYHO» BBICTABISETCS, €CIM OOydaroumiics 00jasaeT NIyOOKMMHU M MPOYHBIMU 3HAHUSIMU
no  (Qu3MONOTMU  PACTEHWH; TMpH  OTBETE  MPOJAEMOHCTPUPOBAT  HMCUEPIIBIBAIOIICE,
MOCJEeIOBATEIbHOE W JIOTUYECKH CTPOMHOE M3J0KEHWE; peumi 3ajady; I[paBUIbHO
chopMynHpoBan TMOHATHUS U 3aKOHOMEPHOCTH IO BOMpPOCaM; HCHOJB30BAl MPUMEPHI U3
MPaKTUKK; CAETall BBIBOJ 10 U3JIaraéMOMY MaTepHaly;

— OLICHKA «XOPOIIO» BBICTABIISETCS, €CAM 00yJaronpiicss 00agaeT H0CTaTOYHO MOJTHBIM
3HaHMEM HM3y4aeMOU AUCUUIUIMHBI; €r0 OTBET MPEACTaBISeT ITPaMOTHOE U3JI0KEHHE Yy4eOHOTO
MaTepuaiga IO CYyUIECTBY; OTCYTCTBYIOT CYIIECTBEHHBIE HETOYHOCTH B (GOPMYIHPOBAHUU
MOHSTUM; PAaBUIBHO MPUMEHEHBI TEOPETUUECKUE TOJIOXKEHUS, TIOITBEPKICHHBIE T PUMEpPaMHu;
clieflaH BBIBOJI; JIBa BOIPOCA OCBEUICHBI MOJHOCTHIO UM OJIMH BOIPOC OCBEUIEH MOJHOCTHIO, a
JIpyroil OBOAUTCA 0 JIOTHYECKOTO 3aBEPINCHUS MPU HABOIAIMX BOIMPOCAX MPEroJaBaTelis;
peim 3aaaqy;

— OLIGHKA «YIOBJICTBOPUTEIHHO» BBICTABISACTCS, €CIM OOydJaronmiics WMeeT oOIme
3HaHMS OCHOBHOIO MarepHana ©e3 YCBOCHHS HEKOTOPBIX CYIIECTBEHHBIX IMOJOKECHUI;
GopMyIMpyeT OCHOBHBIEC TOHSTHS C HEKOTOPOW HETOYHOCTBIO; 3aTPYIHSIETCA B TPUBEIACHUU
MPUMEPOB, MOATBEPKIAIOIIMX TEOPETUUECKUE TTOJOKEHUS; OIUH BOIIPOC Pa300paH MOJHOCTEIO,
BTOPOM M 3ajjauya HAyaThl, HO HE 3aBEPILEHBI A0 KOHIIA; U MPHU MOMOIIM HABOISIIMX BOIPOCOB
JOBOJISAITCSI 10 KOHIIA;

— OIIEHKa <«HEYIOBJIETBOPUTEIILHO» BBICTABISETCS, €CJIIM OOyJalolmMiica HE 3HaeT
3HAUUTENBHYIO YacTh MaTepuaa; JOMYCTHII CYIIECTBEHHbBIE OIMMOKHA B MPOIECCE U3I0KEHHUS;, HEe



YMEET BBIJCIUTH IIABHOE W CJeNaTh BHIBOJ; MPUBOIUT OUIMOOYHBIE OMpPENENCHUS; HU OJUH
BOIIPOC HE PACCMOTPEH 10 KOHIA, HE NPUCTYIHI K PEIIEHUIO 3a/1a4M, HaBOJSIIME BOIPOCH HE
MTOMOTAIOT.

denepanbHOE TOCYIapCTBEHHOE OI0DKETHOE 00pa30BaTEIbHOE YUPEKICHUE BBICIIETO
oOpazoBaHus
«"ocynapcTBeHHBIN arpapHblii yHuBepcuTeT CeBEpHOTO 3aypaibs»
HNHCTUTYT ArpOTeXHOIOTHYEeCKAI
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[podunb «ArpoOMOTEXHOIOTHH TTPOU3BOACTBA MPOIYKIIMH PACTEHUEBOICTBAY
DK3aMeHalnoHHBIH Orter Ne 1

1. Xumunueckuii coctaB, CTpykTypa M QyHKUIMH KIETOYHOW CTEHKH PACTEHUH.

2. MexaHU3MbI TOCTYIUICHUSI SJIEMEHTOB MUHEPAILHOTO ITUTAHUSI pACTEHUH.

3. N3 xopHemyoa KpacHOW CBEKIbl BBIpE3aJid JBa KyCOYKa, KOTOPbIE IMOCIE THATEIBHOIO
MIPOMBIBAHUSI MTOMECTUIIM B MPOOUPKU C BOJOW KOMHATHOHM Temmeparypel. B oany u3
npoOupok mo0aBwiIm 5 Karmenb ximopodopma. KakoBa Oyner okpacka BOJBI B TPOOHPKAX
yepe3 30 MuH nocie Havana onbiTa? Kak 00bICHUTH MONTYydeHHBIN pe3yabTaT?

Cocrasun: K.B. Mowuceea / / «» 2024 r.

3aBenyronmii kadenpoit A.A. Jlsmes / /[ «» 2024 r.






