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IIpu pazpaboTke pabodeit mporpaMMbl YIeOHON UCIUILIAHEI B OCHOBY TTOJI0KEHBI:

1) ®I'OC BO no nanpasnenuto noarorosku 35.03.05 Cagosoacrso
Ilpogpune /lexopamuenoe cadoeoocmeo, 2a3zonosedenue u Gaopucmuka YTBEPKICHHBIN
MunucrepctBom oOpa3oBanus u Hayku PO Ne 737 «01»_08 2017 r.

2) YueOusiii miad npoguis JexopaTuBHoe caI0BOACTBO U JAHAA(PTHBINH TU3aiTH

onobpen YuenoiM coBetom PI'BOY BO I'AY Cesepnoro 3aypanbs oT «29» oktsaops 2020 r.
ITpotokom Ne 3

Pabouas mporpamma y4eOHOW TUCHMIUIMHBI O0foOpeHa Ha 3acemanuu Kadeapsl OOmeit 6uomornu ot «09»

Hostopst 2020 r. IIporokoa Ne 3
._./%’/

3aBenytrommii kKadeapoit A.A. JlsmeB

Pabouas mporpamMMa y4eOHON NUCIUIUIMHBI OJTOOpPEHAa METOAMYECKON KOMICCHEH HHCTUTYTa OT «18» HosOps
2020 r. [Tpotoxon Ne 3

[Ipencenarens METOIUYECKON KOMUCCUU HHCTUTYTA O.B. Kosainesa

Pazpaborunk: k.c. -X. H., goneHT K.B. Mounceesa

JupekTop MHCTUTYTA: . : A.B. Urnosuxos



1. Hepeqem, IVIAHUPYEMBIX PE3yJabTaTOB Oﬁy‘leﬂlflﬂ o AMCHMIIINHE, COOTHECCHHBIX C

IUIAHUPYEMBIMH Pe3yJIbTATAMM 0CBOEHHUSI 00pa30BaTe/bHON MPOrpaMMbl

Koo WNunukarop
Pe3synbratel [Iepedyenp muIaHUpPyEMBIX pE3yIbTAaTOB
Komne- JOCTH)KEHHUS
OCBOCHUS 00yueHHs 110 TUCIIUTUTHHE
meHyuy KOMIIETEHIIUH
3Hamb:
- 3aBUCUMOCTh  (DU3HOIIOTUYECKUX
MIPOLIECCOB OT BHYTPEHHUX U BHELIHUX
dakTopoB CpeIbL; TIPUHIIAITBI
dbopMUpOBaHUS BETUYMHBI M KauecTBa
ypoxas OCHOBHBIX
CEIbCKOXO035MCTBEHHBIX KYJIbTYP;
yMeTb:
- OIpEeNEATh 3aBUCUMOCTh
(U3HONIOrMYECKUX  IPOLECCOB  OT
BHYTPEHHUX M BHEHMIHHUX (HaKTOPOB
Cpellbl;  HCIHOJIb30BAaTh  MPUHLUIIBI
dbopMUpOBaHUS BETUYMHBI M KauecTBa
WJI-130mk-1 yposxas OCHOBHBIX
CEIbCKOXO35MCTBEHHBIX KYJIBT st
Pemraer koHKpeTHBIE YARTYp A
pelleHnss  CTaHAApTHBIX  3aJad B
3a/1a4u
OIIK-1 _ | obmactn arponomun
Criocoben pemarp | TPOPECCHORANBHON | 1o nemarr, JKU3HECTIOCOOHOCTh
THUIIOBBIC 3aa4yu ACATCIIBHOCTH pacTUTENIbHBIX TKaHEW, HCXOAs U3
npodeccuoHaIbHO | (OLIEHKA U BO3MOXXHOCTH OCYILECTBJIIEHHUS B HHUX
1 NeATEeNbHOCTH HA | [[OBBIIICHHE xoJ1a (hU3H0I0T0-OMOXMMHYECKHUX
OCHOBE 3HaHUU T IIPOLIECCOB;
OCHOBHBIX 3aKOHOB MOJIb30BaTbCAd OPraHOJIENITHYECKUMU M
OIIK-1 KHU3HEJCATEIIbHOCTH
MaTeMaTHYECKUX U . OMOXMMHMUYECKUMHU  TIOKa3aTels MU B
acTeHU) U
€CTECTBEHHBIX p ) IIPOLIECCE MPOTHO3MPOBAHUS KadecTBa
HayK C HPEICTABICT ypOKasi; OMPEIeIIATh
OPUMCHCHUEM pE3yIAbTATBL UX KHU3HECTIOCOOHOCTD pPaCTUTEIbHBIX
MHQOPMAIIMOHHO- | PEIICHUS Ha OCHOBE | TKaHEH, MCXOAsd W3  BO3MOKHOCTH
KOMMYHHKALHOHH | (hu3Homoro- OCYLIECTBIICHUS B HUX xoJa
BIX TEXHOJOTUI 6HOXIMITIECKIX (hU3HOSIOTO-OMOXUMHUYECKHUX TTPOIIECCOB

3aKOHOB U MPABUII

BJa/IeTh:

- COBPEMEHHBIMU METOAaMHU
UCCIIEI0BAHMS u HOJy4YeHHUs
uHpopmauuu o xone (OPMUPOBAHUS
KadyecTBa yposkas; nmpuéMamu IOHCKa
HOBBIX CBeJIEHU B o0OJacTu
¢uzuonorun U OHOXMMHUHM PACTEHUH,
CBSI3aHHBIX C TIOJNy4YCHHEM ypoKas
CeNIbCKOXO035HCTBEHHBIX KyJbTYp
BBICOKOTO Ka4yeCcTBa; COBPEMEHHBIMHU
METOAAMU MCCIEOBAHUS M TOTYUYESHHUS
nHpopMmaiuu o xoae PU3n0ITOTHIECKUX
MPOIIECCOB B PACTUTEIHLHOM OpPIaHU3ME;
HaBbIKAMU  OOpabOTKM M  aHajIu3a
MOJTy4aeMbIX HKCHEPUMEHTAIBHBIX
JTAHHBIX




2. MecTo TUCHMILUIMHBI B CTPYKTYpe 00pa30oBaTeIbHON NPOrpaMMbl

JlaHHas TUCIUIUIMHA OTHOCUTCS K boky 1 00s3aTenbHOM yacTu 00pa3oBaTeIbHON MPOTrPAMMBI.
Jns w3yueHHWs JUCUMIUIMHBI HEOOXOIMMBbI 3HAHHMS B oOmacTtu: OOTaHUKH, XUMHUH, HKOJOTHH,
MHUKPOOHOJIOTHH.

®usnonorus pacTeHui sBIsAETCs NMPEeNUIeCTBYIOMEH AMCUUIUIMHON Ui JUCLUIUIMH: OMOXUMUS
pacTeHui, arpoMeTeOPOIIOT s, OCHOBBI OMOTEXHOJIOTUH CAZ0BBIX KYJIBTYD.

JucuunirHa u3ydaercs Ha 2 Kypcee B 3 ceMecTpe 1o 04HOU opme 00ydeHHs!.

3. O0beM JUCUMIITIMHBI M BUIbI Y4eOHOH padoThl

OO0mmas TpyJ0€MKOCTh JUCIUIUIMHBI COCTaBisIeT 144 vaca 4 3a4eTHBIC SIUHUIIBI.

Bun yuebnoit paboTs! Dopma obyueHUs
OYHas

AyauTopHbIE 3aHATHS (BCEro) 64
B mom uucne: -
JIEKLIMOHHOTO THIIA 32
CeMUHAPCKOro THITA 32
CamocrosiTejibHasi padora (Bcero) 62
B mom uucne:

31

ITpopaboTka MaTepuana JeKIuH,
MOJTOTOBKA K 3aHATHIM

CaMocTosTeNnbHOE H3yUeHHE TeM 8
Pedepar 20
WHunuBuayansHble 3aaHus 3
Bu1 mpoMeXyTOYHOM aTTECTAIMH: 9K3aMEeH
JK3aMeH 18
O0was TPyA10eMKOCTD: 144
4acoB 4

3a4YCTHBIX CIMHMUI]

4. Conep:xkanue AUCHUNTHHBI
4.1. Coaep:xaHue pa3iea0B M CHUILTHHbBI

No HaunmenoBanue paznena Coneprkanue pasjiena
n/m JUCLUTIIIUHBI
1 2 3
1. | ®usuonorus u 6uoxumust | CTpykTypHas u (GyHKIMOHATIbHAS OpraHu3anus
PaCTUTENBHOM KIETKH PaCTUTENBHOM KIETKH. XUMHUYECKHW COCTaB PACTUTEIBHOM
KJIETKH. ®depMeHTH, HUX  OWOJOTHYECKass  POJIb.

AMI/IHOKI/ICJ'IOTH, 6CJ'IKI/I, JKHPEI, YIJTICBOAbI, BUTAMUWHBI.

2. | Boxnsrii pexxum pactenuii | Conmepxanue, COCTOSIHUE W (DYHKIIMU BOJBI B PACTHTEIHHOM
opranusme. TepmMoauHaMHYeCKHE€ OCHOBBI BOAOOOMEHA.
[locTtymuieHne BOABI M €r0 3aBUCUMOCTb OT YCIIOBHM.
Tpancnupanus, €€ BUABI, PETyJIMPOBAHUE, ITyTH CHUKECHUS
UT. IlepenBmwxenue Bonabl. Bopanelii Oamanc. BogHbii
NeQUINT U €ro BIUSHUE HA PACTCHUS.

dortocuHTEe3 Oo6mee mnpencraBienue o ¢orocuHTe3e. [lnanerapHoe
3. 3HaueHne ¢dortocuHTe3a. Jluct kak opraH (QorocuHTE3A.
[TurmenTHBIe cucTeMbl (oTocuHTe3a. CBETOBBIE pPEAKIIUU




dbortocunTeza. Mertabomm3m yriaepona mnpu  (POTOCHUHTESE.
Ocob6ennoctu (dorocunteza y C4  u CAM-pacTeHuid.
BnusHue BHYTpEeHHMX M BHEIIHHUX YCJIOBUH Ha Ipolecc
¢dorocunresa. [lytu perynupoBanus. PoTocHHTE3 KaKk OCHOBA
IIPOAYKTUBHOCTHU CEJIbCKOXO35IMCTBEHHBIX pacTeHUN.
CBeTOKyJIbTYpa C.-X. pACTCHUM.

Jprxanue pacTeHuit

JIpIXaHue — OKUCITUTEIIBHO-BOCCTAHOBUTEIBHBIN MPOIIECC.
DepMEeHTHI bIXaHUA. XHUMHU3M JbIXaHus. [ THKOIN3.
AnpoOHas da3za gpixanus. Jpyrue myTu JbIXaHus.
DHepreTUKa JbIXaHUs.

Pocr u pasButue
pacTeHui

IlonsaTne o0 pocre, pa3BUTHM, OHTOI€HE3€ PACTECHUM.
Kiierounsle ocHOBBI pocra. Puroropmonsl. Poct nenoro
pacreHus. PocroBble sBieHHA. BiusHue BHYTPEHHUX
YCIOBUM Ha pOCT. 3aBUCHUMOCTb POCTa OT 3KOJIOTMYECKHX
(dakTopoB. JIBmxenue pacteHuil. PasButue. Ilepmonmzarus
oHTorenesza. Sposuzanusa. dDotonepuogusM. Dusnonorus
CTapeHus. YIpaBICHHE TE€HEPATUBHBIM pa3BUTHEM U
crapeHueM. Puznonorusi GOPMHUPOBAaHUS ILIOJOB, CEMSH U
JAPYTuX NPOAYKTUBHBIX YacTel pacTeHUui. OU3HOIO0TUs ITOKOS
U CIOCOOBI IPEBPAIIEHHUS €TO.

CuHres, npeBpalieHyue u
HepeBIKEHUE
OpPraHUYECKUX BELIECTB B
pacTeHuun

Koncturynimonnble u 3amacHble BEHIECTBA B PACTCHUM.
[IpeBparmenue kpaxmana U caxapo3bl B pacTeHHH. DepMeHTHI
npeBpamieHus. OpraHu4ecKkue KUCIOThl. [ JIMKO3uIbl U
QNKaJIOUAbl, WX XHUMHYECKHUH COCTaB, CcOJAEpX aHHE B
CEJIbCKOXO3SIUCTBEHHBIX ~ PACTEHUAX.  AHTUOMOTUKU U
¢butonuuael pacteHuil. ®OnaBoHsl U (QIABOHONBI, HX
XUMHYECKass  mpupoga ©  (PU3HOJIOTHYECKAss  POJIb.
[lepemenienne W TpPaHCIOPT OPTaHMYECKUX BEIIECTB B
pactennu. OCHOBHBIE (PU3MOJIOTO-OMOXUMHUECKHUE TIPOLIECCHI,
MpoTeKaromue npu HOPMUPOBAHUH MPOAYKTUBHBIX OPraHOB
3epHOBBIX, 3€pHOOOOOBBIX, MACIUYHBIX KyIbTyp. OCHOBHBIE
($bu3M0I0r0- OMOXMMHUYECKHUE TMPOIIECCHI, MPOTEKAIOIINE MPU
(GhopMUPOBaHUM TPOAYKTUBHBIX OPTaHOB IJIOJIOBO-ATOTHBIX
KyJIbTYp, KOpHE- W KIyOHemjaonoB. BriusHue mnpupoaHo-
KJIMMAaTHYEeCKUX (PaKTOPOB HA XUMUYECKHUI COCTAB PACTECHUH.

MuHepanbHOE NUTaHUE
pacTeHui

dusnonornyeckas pojib  Makpo- W MHKPOIJIEMEHTOB.
I[I/IaFHOCTI/IKa I[e(i)I/IIII/ITa IINUTAaTCJIBHBIX JJICMCHTOB.
[ornomenne MUHEPATBHBIX BEIECTB, MEPEMEIICHUE UX TI0
pacteHuto. BeiienurenbHas U CHHTETHUECKAsS GbyHKIMH
KOpHEBO# cucTeMbl. OU3HOIOTHYECKIE OCHOBBI IIPUMEHECHUS
yIn0OpeHuit.

[Ipucnocobnenue u
YCTOMYMBOCTb pACTEHUN

3alUTHO-IPUCIIOCOOUTENBCKUE ~ pPEaKIUU  pacTeHUd  Ha
JeiicTBUE MOBpEXJAIOMMX  (akTopoB.  XO0JI0A0-MOPO30-
3UMOCTOMKOCTh pacTeHUW. JlnarHocTMka yYCTOWYHMBOCTH.
XKapo- u®  3acyXOyCTOWYUBOCTb. ConeycToiunBOCTb
pacTeHui. ['a30ycTONYMBOCTS.




4.2. Pa3gebl IUCHMILINH M BUABI 3aHITHH

ogHas (popma oOydeHHS

Ne HaumenoBanue paznena Jleknmon | Cemunap CPC Ok3a | Bcero
/1 JUCITUTUIAHBI HOTO CKOTO MEH
Jac.
TUTIA
THIIA
1 2 3 4 S) 6
1. | ®usunonorus u OUOXUMUS 4 4 10 18
PaCTUTENIBHOMN KIIETKH
2. | Boanslii pexxum pacTeHHN 4 4 8 16
3. | ®orocunTE3 4 4 8 16
4, JIpIxaHue pacTeHU 4 4 8 16
5. Poct u pa3Butne pacteHuit 4 4 8 16
6. | Cunres, mpeBpalieHue u 4 4 6 14
NepeIBUKEHIE OPraHUIEeCKIX
BEIIECTB B PACTCHHUH
7. | MuHepallbHOE TUTAaHUE PACTCHUI 4 4 6 14
8. | IIpucnocobienue U ycTOYUBOCTh 4 4 8 16
pacTeHuit
DK3aMeH 18
OO111ee KOIMYECTBO YacOB 32 32 62 18 144
4.3. 3aHATUSA CEMUHAPCKOT0 THUIA
Ne TpynoeMkocThb
n/m | Ne paszgena yac
pasit Temsbl (dac)
JTUCIUTLTAHBI ouHas
1 2 3 4
1 1 ®duznonorus 1 OUOXUMHUS PACTUTEIBHON KIETKU 4
1. Bsexacnue
2. l3MeHeHHME NPOHMIIAEMOCTH LUTOILIA3Mbl IPHU
MOBPEXKACHUU
3. Tlma3momnus, ero GopMBI U IETIA3MOJIN3
KomnnokBuym «Pu3nonorusi 1 OHOXUMUS paCTUTENBHON
KIICTKU




Bonnblii pesxum pacteHui

1. OmpeneneHue KOHLEHTPALMU KIETOYHOIO COKAa H
MOTEHIUAIBHOTO OCMOTHYECKOTO JTaBJICHUS
pedpaKTOMETPHUECKUM METOJIOM

2.  OmnpeneneHue HMHTEHCUBHOCTU TPAHCIHMPALUUA Yy
CpE3aHHbIX JIUCTHEB MPU IOMOIIM TOP3HMOHHBIX BECOB 110
NBanoBy

KomnokBuym «BoaHbIN PEXUM pACTEHUN»

dorocunres

1. PazpgeneHre MUTMEHTOB JINCTA METOJIOM OyMa)KHOM
xpomMarorpaduu
2. Onrudeckue CBOICTBA IIMTMEHTOB

KomnokBuym « @OTOCUHTES »

Jprxanue pacTeHuit

1. OmpeneneHne WHTCHCUBHOCTH JbIXaHUA CEMsH
pacTeHuit
2. OrnpezenieHne akTUBHOCTH KaTajiasbl B Pa3IUYHBIX
JacTsIX pacTeHUI

KoimokBuyMm «Jlpixanue pacteHuin»

Poct u pazButue pactenunit

1. W3yuenue nuHEHOro pocTa nodera 1 KOpHs

2. HaGnroenue 3a nepuoANYHOCTBIO pocTa
MEXJI0Y3JIUH TOPOA (TPOIU3MBI)

3. V3yueHwue BIUSHUS HHIOIMHOYKCYCHON KHCIOTHI Ha
YKOPEHEHHUE YePEHKOB (hacon

4. IIpepriBaHue Mepuo/ia MOKos y KIIyOHe# kaprodens
MIPU TTIOMOII THOMOYEBHUHBI

KomnnokBuym « PocT 1 pa3Butue pacteHui»

CuHre3, npeBpalleHrue U MepeBUKEHUE OpraHu4eCKUX
BELIECTB B PACTCHUU

1. OO6napyxeHue 1yOmnbHbIX BeuiecTs (BUT. C)

2. Omnpeznenenue akTUBHOCTH aMUJIa3 B IPOPACTAOLINX
CeMEHax

KomnokBuym «CuHTE3, NpeBpallleHNe U NEPEIBHKEHUE
OpraHMYECKUX BEIIECTB B PACTEHUN»

MuHepanbHOE IUTAHUE PACTEHUN

1. Omnpenenenne o0beMa KOPHEBOU CHCTEMBI METOJIOM
Cabununa u Konocosa

2. OOHapykeHHe HUTPATOB B JIUCTHAX M KOPHAX
pacTeHui

KomnoksruyM «MuHEpaIbHOE TUTAHUE PACTEHUI

1. 3amacHble BelecTBa CEMsIH U X MPEBpaLIeHUs Ipu
POpacTaHuU
2. Onpenenenue 3aCyXO0yCTOMYMBOCTH PacTEHUN

Komnoksuym  «llpucnocobGnenne ©  yCTOWYMBOCTH
pacTeHUN»

Bcero

32




4.4. IlpumMepHasi TeMAaTHKA KYPCOBBIX POEKTOB (PadoT) - we npedycmomperno OIIOIT

5. OpraHu3anusi cCaMOCTOSITe/IbHOI Pa00Thl 00y4aAIOIIMXCS MO TUCHUTIIHHE
5.1 Tunbl caMmocTOATEILHOM PA0OTHI M €€ KOHTPOJIb

Tun camoctoATenbHON PabOTHI dopma 00yueHus Tekyumuiit KOHTPOJIb
OuHast

[TpopaboTka MaTepuana 31 TECTUPOBAHUE

JIEKLIUH, MOATOTOBKA K

3aHITHIM

CamMocTosTeIbHOE  H3YyYEHHE 8 TECTHUpPOBaHUE, cobeceJoBaHNe

TeM

Pedepar 20 3aIuTa

WuauBuyanbHbIe 3aJaHUs 3 cobeceioBaHnE

5.2. YueOHO-MeTOAMYECKHE MATEPHAJIBI IJISl CAMOCTOSATEIbHON PadoThI:

1. MouceeBa K.B. Meroauueckue ykazaHus Ui CAaMOCTOSTEIBHOM pabOThI CTYIEHTOB 110
mucrumuinae «Pusnonorust pacrennin»y / K.B. Mouceesa. — Tromens: 'AY CeBepHoro
3aypanbs, 2018. — 41 c.

5.3.TemMbl, BLIHOCHUMbIE HA CAMOCTOSITE/ILHOE U3yUYeHHe:

Pazoen 1 ®usznonorus u OMOXUMHUS PACTUTEIBHON KIETKU
1. CsaoiicTBa BOJBI U €€ 3HAYEHHE B XKU3HU pacTeHU. OCMOTHYECKHE SIBICHUS B KIETKE; POJIb
BaKyOJIl U KJIETOYHON CTEHKH.
Pasznen 2 Boauslil pexxum pacTeHHi
1. JlBurarenau BOAHOTO TOKAa B PaCTEHUH.

2. buonormyeckoe 3HaueHHWe TpaHCHHUpanuu. JIMCT Kak OpraH TpaHCHHpAIUU. 3aBHUCHMOCTH
TpaHCOUpPaUUU OT BHEIIHUX YCIOBUM. [[puMeHeHre aHTUTPpaHCTTUPAHTOB.
Pazgen 3 dorocuures
1. 3aBucumocth (HOTOCHMHTE3a OT BHEUIHWX W BHYTPEHHUX YCJIOBUH. /[HEBHas AMHAMUKa U
CE30HHBIC U3MEHEHUs! (OTOCHHTE3A.
Paznen 4 Jlpixanue
1. Ponp npIxaHus B JKM3HM pacTeHHil. Vcronb30BaHHWE SHEPTUH, BBICBOOOXKAAIOIIEWCS B
mpolecce IbIXaHusl, Ha (PU3NOTOTHYECKHUE MPOIIECCHl B PACTUTEILHOM OpraHU3Me.

2. 3aBUCUMOCTbh HHTEHCUBHOCTH JIBIXaHUSI OT BHYTPEHHUX M BHEITHUX (PaKTOPOB. J{bIXaTeIbHBIN
KOA((UIIMEHT U €r0 3aBUCUMOCTH OT BHYTPEHHUX U BHEIIHUX YCIOBHA.
Pasgen 5 Poct m pazButHe pacTeHnn
1. OHroreHe3 ¥ OCHOBHbIE OJTanbl pa3BUTUS pacTeHWil. Bo3pacTHas HM3MEHYHUBOCTh
MOp(HOIOrHUeCKUX U (PU3NOTOTUIECKIX MTPU3HAKOB.
Paznen 6 CuHres, mpeBpalleHHe U NEPEABUKEHIE OPTaHUYECKUX BEILIECTB B PACTCHUU
1. TlpeBpaiieHue BEIIECTB IPU MPOPACTAHUN CEMSH. BTOpUYHEII MeTaboIU3M.
Pa3znen 7 MunepaibHOE TMTaHUE PACTEHUI
1. XuMuyeckuil 3IEMEHTHBIA COCTaB pacTeHWil. Makpo- W MHUKPODIEMEHTBI, UX YCBOSIEMbIE
(GhOpMBI U POJTH B KU3HH PACTEHUH.
Paznen 8 [Ipucnocobnenre 1 yCTOHYNBOCTh pacTeHUN



1. TlonsTus (PHU3MOIOTHYECKOTO CTpecca, YCTOMYMBOCTH, amantanuu. [Ipucmocobnenue
OHTOI'CHE3a paCTeHI/Iﬁ K YCJIOBHAM CPCAbI KaK PE3yJIbTAaT UX 3BOJIIOMOHHOT'O pa3BUTHA.

5.4. Tembl pedepatos:
Paznen Ne2 «BoaHblil pe:xuM pacTeHuiD)
Aunnenonatus. B3auMocBs3b pacTeHUM.
Bonoobmen pacteHuit.
IlepenBuxeHue BOABI 110 PACTEHHUIO.
[Tornomuienrie MUHEpaIbHBIX BEIIECTB PACTCHUSIMH.
[IpyuMeHeHre aHTUTPAHCIUPAHTOB B IMPAKTUKE CEITLCKOTO X0341CTBA.
3HaueHNe BOJBI B )KU3HU PACTECHUH.
CocrosiHue BOJIbI B TKAHSAX PACTEHUMN.

TpchnopT OpTraHU4YC€CKUX BEIICCTB B PACTCHUAX.

© ®© N o o bk~ W N PE

MeTtoomorndeckue mpo0aemMbl (U3HOTIOTHH PACTCHUM.
Pa3zgea Ne 3 «DoTocuHTE3)

1. BiusiHue CeKTpaabHOrO COCTaBa CBETA HA PAa3BUTHE PACTCHUU.

2. BausiHue crieKTpallbHOrO cOCTaBa cBeTa Ha (opMUpoBaHHUE (POTOCUHTETHUYECKOTO amrapara.
3. BousiHue cBETOBOro pexuma Ha aHaATOMUYECKYIO CTPYKTYpY JIUCTA.

4. BiiusHue cBeTa Ha pOCT pacTEHUM.

5. BousiHue kadyecTBa 1 MHTEHCUBHOCTH CBETA HA COJAEPKAHUE IUTMEHTOB U ONTUYECKUE
CBOMCTBA JIUCTA.

6. BnusiHue MHTEHCUBHOCTH CBETA HA YMCJIO U pa3Mep XJIOPOIIACTOB.

7. 3eneHbli JTUCT U COJTHEYHAs pajualusl.

8. CBETOBOM PEXXHUM ITOCEBOB.

9. CBs13b (hU3HOJIOTUH paCTEHUH ¢ APYTUMH €CTECTBEHHBIMU HAyKaMH.

10. CoBpeMeHHbIE METO/1bl U3YUEHUsI HHTEHCUBHOCTH (DOTOCHHTE3a PACTCHUM.
11. Connevnas paguanus U paaualiiOHHBIA PEKUM HACAKICHHI.
12. CyTo4HbIE pUTMBI Y pacTEHUI.
13. CyTouHblil X011 (OTOCHHTE3A Y paCTEHUH.
14. ®OTOCHHTETNYECKH aKTUBHAsI paAHaLAs U METObI €€ U3MEPEHHUS.
15. ®otocuHTE3 M €r0 3HaYEHUE B KU3HHU PACTECHUN.
17. ®opMupoBaHue JIUCTA B CBSA3M C aIallTAllMEN PACTEHNH K YCIOBUSM OCBELIEHHOCTH.
18. Xumu3m npouecca GoTocUHTE3a (COBPEMEHHBIE MPEACTABICHU).

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



6. DoHJ OLIEHOYHBIX CPEACTB /JIs NPOBe/leHUsI MPOMeKYTOYHOI aTTecTaluy 00y4aouuxcs mo

AUCIHHIJIMHE
6.1. IlepeyeHb KOMIETEHIHi M OLEHOYHbIE CPEACTBA HMHAUKATOPA JOCTHKEHHSA
KOMIIeTeHI Ui
KoM Nupukarop HaumenoBanue
[lepedens IaHUPyEMbIX PE3yIbTATOB
€TEeHII JIOCTHOKCHHUS OLICHOYHOTO
N 00yYeHHS IO TUCIIUILINHE
1505 KOMIETEHIINI CpeACTBA
OIIK- | U-130mk-1 3Hamv: Tect
1 - 3aBUCUMOCTh  (PM3HMONOTHYECKUX | DK3aMeHAIMOH
PetliaeT KOHKpETHbIE IPOIECCOB OT BHYTPEHHUX W BHEIIHUX | HBI OWIIET
3a1a4u (dakTOopoB cpensbl; IPUHIHAIIBI
npodeCcCHOHATBHON GOpMUPOBAaHUS BEIWYUHBI M KA4eCTBa
NeATEILHOCTH (OlleHKa | YPOKad OCHOBHBIX

Y HOBBIIIICHUE
rnokasareiieit
JKU3HEEATEIbHOCTH
pacTeHuii) u
MIPEJICTaBIISICT
PEe3yJIbTAThI UX
peIIeHUsT Ha OCHOBE
¢dbusumosoro-
OMOXHMMHUYECKUX
3aKOHOB M MPaBUII

CEJIbCKOXO35CTBEHHBIX KYJIbTYP;

yMeThb:

- OIPENEIATh 3aBUCUMOCTD
(U300 HUECKUX IIPOLIECCOB oT
BHYTPEHHUX M BHEIIHUX (PaKTOPOB CPEJIbI;
UCIMOJIb30BaTh HPUHIMIIEI (OPMUPOBAHUS
BEJIMYMHBl M KAa4eCcTBa ypoOXkasi OCHOBHBIX
CEJIbCKOXO3SIMCTBEHHBIX  KYJIBTYp  JUIA
pellieHusl CTaHAApPTHBIX 3a7ad B 00JacTH
arpOHOMHUU

OIIPENEIATh AKHU3HECIIOCOOHOCTh
pacTUTENbHBIX  TKaHEW, HUCXOAs U3
BO3MOKHOCTH OCYIIECTBJIICHUS B HUX X012
($u310I0r0-OMOXUMHUYECKUX ITPOLIECCOB;

NOJIb30BAaThCS  OPraHOJCNTHYCCKUMH U
OMOXMMUYECKUMHU MOKa3aTeIsIMU B
nporecce MPOTHO3MPOBAHHMS — KadecTBa

ypokasi; ONpeAessaTh KU3HECIIOCOOHOCTh
pacTUTENBHBIX  TKaHEeW, HCXOAs U3
BO3MOYKHOCTH OCYILECTBJIEHUS B HUX X0J1a
($u310I0r0-0MOXMMHUUYECKUX MPOLIECCOB
BJa/IeTh:

- COBPEMEHHBIMH METOJJaMH HCCIIEIOBAHUS
U TonydyeHMs HHpopMamuM O  Xoje
dbopmupoBaHus Ka4yecTBa ypoxasi;
npuéMaMM TOHWCKAa HOBBIX CBEJCHMH B
obmacth  ¢u3MOIOTUM W OMOXUMHUU
pacTeHMil, CBSA3aHHBIX C MOJyYCHHEM
ypOKasi CEIbCKOXO3SIMCTBEHHBIX KYJIBTYP
BBICOKOTO  KauecTBa,;  COBPEMEHHBIMHU
METOJaMH HCCJICIOBAHUA U TIOJYYCHUS
uHpopMalMu O XoJe (PHU3MOIOTUYECKUX
MIPOLIECCOB B PACTUTEIHHOM OPTraHU3ME;
HaBbIKAMU  00pabOTKM M  aHaJIM3a
MOJTy4aeMbIX HKCIEPUMEHTAIBHBIX
JTAHHBIX




6.2 llIkajabl oLeHNBAHNSA

IIaTnoanapHas MIKaJa OLlCHUBAHUSA JK3aMeHAa

OueHka Omnucanue

JIeMOHCTpHpPYET MOIHOE MOHUMaHKE (PU3UOJIOTUIECKOTO COCTOSIHUS PACTUTEIBHOTO
opranusMma. Bece TpeGoBaHus, IpebsIBIIAEMbIE K 33/1aHUIO BBIIIOJHEHBI.

JleMOHCTpHUPYET 3HAYUTEILHOE IOHUMaHUE (PU3UOTOTUIECKOTO COCTOSHUS
4 pacTUTEeNnsHOro opranusMa. Bee TpeboBaHus, mpeabsaBiIseMble K 3aJaHUIO
BBITIOJIHEHBI.

JleMOHCTpHUpYET YaCTUYHOE IOHUMaHHUE (PU3HUOJIOTHUECKOTO COCTOSHUS
3 PacTUTEIBLHOrO OpraHu3Ma. boJIbIIMHCTBO TpeOOBaHMM, IPEABSABIIAEMBIE K 3a/1aHUIO
BBIITOJIHEHBI.

JleMoHCTpHUpYyeT HEOOIBIIIOE TOHUMAHUE (PU3UOIOTHICCKOTO COCTOSHUS
2 pacTUTENbHOrO OpranuzMa. MHorue TpeOoBaHUs, IPEAbABISIEMbIC K 33/IaHUIO HE
BBITIOJTHCHBI.

Ikaya oueHUBAHMS TECTHPOBAHHUS HA IK3aMeHe

% BBINOJHEHHS 3aJaHUS Bann no 5-6anbHo¥ cucreme
85 -100 )
71-84 4
50-70 3
MeHee 50 2

6.3. TunoBbie KOHTPOJIbHBIC 3aIaHUA UJIX UHBIC MaTECpUaJIbI:

VYka3aHbl B IPUIIOKEHUU 1.

7. IlepeyeHb OCHOBHOWI W JONOJHUTENbHOW Y4eOHOW JUTepaTypbl, HEOOXOAUMOW sl
OCBOCHUS THCLHHILINHBI
a) OCHOBHas IuTepaTypa
1. Kysueunos B.B. ®usnonoruss pacrenuit B 2 T. Tom 1: ydyeOHMK U aKageMHUYECKOTO

OakanaBpuata/ B. B. Ky3nenos, I'. A./ImutpueBa.— 4-e¢ wu3n., mnepepad. u jgom. — Mocksa:
WznarensctBo FOpaiit, 2019. — 437 c¢. (bakanaBp. Axanemuueckuit kypc). — ISBN 978-5-534-
01711-3. — Tekcr: anektpouHslit / IBC KOpaiit [caiit]. — URL: https://urait.ru/bcode/431927 (I'pud
YMO BO)
0) TOMOJIHUTENIbHAS TUTEpaTypa:

1. JlazapeBuu C.B. boranuka u ¢pu3mosorust pacTeHuid [ DIeKTPOHHBIN pecypc]: yueOHoe mocooue

/ JlazapeBuu C.B. — Dnextpon. TekcrtoBblie manHbie. — M.: PUIIO, 2013. — 420 c¢. — Pexum

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

2. Mensenes C.C. ®usnonorus pacTeHuid [DIeKTpoHHBIH pecypc]: yueOHoe nmocobue / MenBenes
C.C. — DnextpoH. TekcroBble qanHble. — CI10: BXB-IlerepOypr, 2013. — 512 c. — Pexxum pocryna:
http://elibrary.ru/item.asp?id=21556049. — HOb «eLIBRARY», o napoJito

3. Anapees B.II. Jleknuu mo ¢pu3nonoruy pacTeHUi [DIEKTPOHHBIN pecypc]: yueOHoe mocooue/
Annpee B.II. — Dnextpon. TekcrtoBele naHuble. — CII6.: Poccuiickuii rocynapcTBeHHBIH



https://urait.ru/bcode/431927

nenarorudeckuii  yHuBepcuteT uMm. AWM. Tepmena, 2012. — 299 c¢. — Pexum pgocryna:
http://lwww.iprbookshop.ru/20552. — 95C «IPRbooksy, 1mo maposro

4, daneea E.®. buoxumus pacrenuii / E.®. ®aneera. — Tromens: [AYK TOHB. — 2014. — 308 c.
5. ®@usnonorusi 1 OMOXUMUSL PacTeHUIA: ydeOHOe Tocodue [DIEKTPOHHBIN pecypc]: / cocTaBUTENH
C. A. TyxBun [u gp.]. — IlepcuanoBckuii: Jouckoir T'AY, 2019. — 172 c¢. — URL:
https://e.lanbook.com/book/133430. — TekcT: 3MeKTPOHHBIH.

6. Kypuan «®u3uonorust pacTeHUun».

8. Ilepeuenn pecypcoB HH(POPMAIMOHHO-TETEKOMMYHUKANIMOHHOM ceTu "UHTepHeT"

1.www.rsl.ru —poccuiickasi rocynapcTBeHHas OMOIMOTEKA
2. Www.nlr.ru — poccuiickasi HalOHalIbHasi ONOIHOTEKA
3.www.hns.ru — HaroHaIbHAs AJIEKTPOHHAsE OMOIHOTEeKa
4.http://www.rusplant.ru/ sxypHan «@U3U0IOTHSI PaCTESHHI»

5. http://www.agrobiology.ru sxypuan «Cenbckoxo3siicTBeHHAs! OUOJIOTHSL.
Cepusi: buonorus pacteHuii»
6. Hay4Has 3JeKTpoHHass obubmnoreka e-library; IPRbooks.

9. MeToauyecKue yKa3aHus 1Jisl 00y4aroIHUXCsl 0 0CBOEHUIO THCIIHIITHHbI
1. Mouceea K.B. MeTtoaunueckue yka3aHus IJisi CAMOCTOSITEIILHOW PabOThl CTYJIEHTOB MO JUCIUTUIMHE
«Dwusunonorus pacrenuin» / K.B. MouceeBa. — Tromenb: ['AY Ceseproro 3aypanbs, 2018. — 41 c.

10. Ilepeyenb HH(POPMALTMOHHBIX TEXHOJIOTHH - He UCNOIbL3Yemcsl

11. MaTepuajibHO-TeXHHYECKOe o0ecneyeHne JUCIUIIHHBI
Jiist obGecriedeHnst JIGKIMOHHBIX 3aHATHIA UMEETCS Ay AUTOPHUS C MYJIbTHMEIUIHBIM 000py10BaHUEM.
Jlns mpoBeieHus TabOpaTOPHBIX 3aHATUI UMeeTcs yueOHas nadoparopus mo OU3nOIOTHN pacTEHUH ay.
7-427 ¢ mpubopamu U 000pyI0BaHUEM:

[TpuGopbl: OaHM BOJSHBIE, OWHOKYJSPBI, BEChl: TOP3UOHHBIE, DJIEKTPUUYECKHE, 3JIEKTPOHHBIE,
naboparopus OII-2, BcTpsxuBaTellb, MHKPOCKOIBI, OWHOKYJSApBL, Npubop «MHUKPOMHXAINCH,
ncuxpomerp AocMaHa, pedpakTomMeTp, CYUIWIbHBIM 1mIKad, TepmocTaT, (POTOKOIOPUMETD,
AIIEKTPUYECKHUE TUIUTKHU, IIKA( BBITSKHOM.
OGopynoBaHue:

- HMHBEHTapb: OPUTBbI, TMHEHKH, HOXKU, TMHLETHI, pacIIbUINTEINH, Ta3bl, 0aHKH U JIp.;

- MaTepHalbl: KUBbIE KOMHATHBIC WM IIOJIEBBIE PACTEHUS, PACTEHUsI B BOJHBIX, IIECUAHBIX, IOYBEHHBIX
KyJIbTypax, ceMeHa, repoapuii u ap.;

- XHMHYECKas MOCyna;

- XUMHUYECKHE pPEeaKTUBBI;

- TaOJUIBI, CTCHIBL;

- BuaeokacceTsl «KU3Hb pacTeHu»

- clala-JeKIuu

12. Oco0eHHOCTH 0CBOCHUS AUCHUIUVIMHBI 1JI UHBAJIU/I0B M JHUII ¢ OrPAHUYCHHLIMHA BO3MOKHOCTAMMU
310POBbS

OOyyeHre OOydYarOIIUXCS C OTrPAaHMYCHHBIMH BO3MOXXHOCTSMH  370POBbS INPU  HEOOXOIUMOCTH
OCYIIIECTBJISICTCSI HA OCHOBE aJalTHPOBAHHON padodell MporpaMMbl ¢ HMCIIOJb30BAHHEM CIICLUAIBHBIX METOIOB


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

00y4YeHUs U JUJAKTUYCCKUX MAaTePHAJIOB, COCTABICHHBIX C YY€TOM OCOOCHHOCTEH MCUXO(U3MUECKOTO Pa3BUTHS,
WHIUBUY ATEHBIX BO3MOYKHOCTEH U COCTOSIHHS 3I0POBBS TAKUX 00yUJaIOMUXCs (00y4aromerocs).

B mensx ocBoeHMs yueOHOM MporpaMMbl JUCIUTUTMHBI HHBATHIAMH U JIMIIAMH ¢ OTPaHUYECHHBIMU BO3MOXKHOCTSIMU
3I0pOBbsI 00ECTICUNBACTCS:

* JUIA WHBATUAOB WM JIMI[ C OTPAaHMYEHHBIMH BO3MOXKHOCTSIMH 3J0POBbS II0 3pPEHHUIO: pa3MelleHHE B
JIOCTYIHBIX U 00YYaOINXCS, SIBISTFOIIAXCS CISTIFIMU HITH CIIA00BUSAIIMME, MECTaX U B aallTUPOBAHHON (hopme
CHpaBOYHOHN MH(POPMALIUH O PACTIMCAHWUH YUCOHBIX 3aHATHI; IPUCYTCTBUE ACCUCTEHTA, OKa3bIBAIOILIETO
o0yuaromemMycsi He00X0IUMYIO TIOMOIIb; BBIITYCK aJbTEPHATUBHBIX (JOPMATOB METOAMYECKHX MaTepuaioB
(xpymHBId mpudT WK aynuodaiinel), UcHonb3oBaHne Bepcun caita mia cnaboBumsamux ObC IPR BOOKS u
cnenuansHoro MobmnbHoro mpuiaoxkenunss [IPR BOOKS WV-Reader (mporpaMMmbl HEBH3yalbHOTO JOCTYMa K
uH(pOpPMAIUH, PEIHA3HAYCHHOMN 111 MOOUJIBHBIX YCTPOMCTB, pabOTArOIIUX Ha OnepannoHHol cucteMe Android u
108, xoropast He TpeOyeT crnenruatbHO 00YIeHHOTO acCUCTeHTa, T.K. Moau ¢ OB3 mo 3penuro paboTaroT co CBOMM
YCTPOMCTBOM MPUBBIYHBIM CIIOCOOOM, HCIIONB3YS CIEIHalbHBIE MITATHBIE MPOTPaMMBl IS HE3PSUMX IOJIEH, C
koTopbiMu [PR BOOKS WV-Reader nmeet nonHy0 COBMECTHMOCTB);

*  JUIA MHBAJIHJIOB ¥ JIUI] C OTPAaHNYEHHBIMI BO3MOKHOCTSIMHU 37J0OPOBBSI 110 CITyXY: HAJIEKAIINMH 3BYKOBBIMH
CpelICTBaMH BOCIIPOU3BEIeHIE NH(OPMAITIH;

*  JUId WHBAJIUAOB M JIMI[ C OIPAHUYCHHBIMUA BO3MOXXHOCTSIMH 37J0POBbs, MMCIOIIUX HAPYIICHUS OIOPHO-
JBUTATEIFHOTO ammapaTa: BO3MOXHOCTb OECHpPENsSTCTBEHHOTO JOCTyNa O0YYaloUIUXCsl B y4eOHble MOMEIEHHS,
TyaJleTHbIE KOMHATHI U APYTHE TTOMeTeHus Kadeapsl, a TakKe MpeObIBaHNe B YKa3aHHBIX MTOMETIEHUSX.

O06pa3zoBanue 00y4alOUIMXCS C OTPAaHHYCHHBIMH BO3MOXKHOCTSMH 3JI0POBBSI MOXKET OBITH OPraHU30BaHO KaK
COBMECTHO C JAPYTUMHU O0YYArOIIUMUCS, TaK U B OTJCIILHBIX TPYIINAX WIH B OTJICIBHBIX OPraHU3aUAX.
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KOHTPOJIBHBIE 3AJIAHUSA U UHBIE MATEPUAJIbI OLIEHKH 3nannii, ymenmii,
HABBIKOB U (MJIN) ONBITA 1eATEJIbHOCTH, XapaKTePHU3yollue 3Tanbl ((OPMUPOBAHUS
KOMIIeTeHI[Hii B Npolecce 0CBOCHUS JUCIUIIJIMHBI

«@u3uonocua pacmenui)

Bomnpocskl 111 KOJIJIOKBHYMOB, c00ece10BaHUS
Paznen 1. «®u3no0/10rus 1 OMOXMMUS PACTUTEIbHOM KJIETKN»

DNeMEHTapHBIA U MOJIEKYJISIPHBIN COCTaB KUBBIX KIJIETOK.

benku — OCHOBHBIE HOCUTEIH )KU3HEHHBIX SIBJICHUM.

benku — ¢pepmentsl. X coctaB, cTpoeHue, QyHKIHH.

O mexanusme aericTBus GpepmenToB. CrienupuaHOCTh (HEPMEHTOB.

3aBUCUMOCTh JIEHCTBUSL (PEPMEHTOB OT YCJIOBHM Cpelbl. AKTHUBATOPbl M HHTHOUTOPHI
(bepMeHTOB.

Knaccudukanms pepmenton. M3ohepmeHThI

Perynsius aktuBHOCTH (DEpMEHTOB.

8. [TocTymnieHne BEMECTB B PaCTUTENBHYIO KIIETKY:

a) [IpencraBnenue 06 U36MpaTeNbHON MPOHUIIAEMOCTH;

B) CtpoeHue, posib KJIETOUYHON CTEHKU B MOCTYIUICHUH BEIIECTB;

c¢) Cocras, crpoenue, GyHKIUU MeMOpaH, MPOHUKHOBEHHE BEUIECTB Yyepe3 MeMOpaHy;
d) [TaccuBHBIN 1 aKTHBHBINA TPAHCIIOPT BEILECTB;

e) Mertabonu3aius NOCTYNUBIIKX B KJIETKY BEIIECTB.

s E

~No

9. [IpakTueckoe 3HAYeHUE U3YUYEHUS IPOHULIAEMOCTH LUTOIUIa3Mbl (YCTOMUMBOCTH K
HEeOJIaronpusATHBIM YCIOBHSIM, CHHTE3 U IPUMEHEHUE XUMHUYECKUX BEIIECTB B IPAKTHKE).

10. OcCHOBHbIE IPUHLUIIBI Pa3APaXXUMOCTHU )KUBOU KIIETKU. 3aKOHBI
pa3ApakKuMOCTH.

Paznen 2 «BoaHblil peskuM pacTeHuin»

1. TepMonrHaMuyeckue OCHOBBI BOAOOOMEHA PACTEHU:
a) [TonsiTHE 006 AKTUBHOCTH BOBI M BOJHOM IOTEHIUAIE;
b) XapakTepuCcTUKa COCTABIIAIOIIMX BOJHOTO MOTEHIMANa : OCMOTHYECKUN MOTEHIIHa,
MaTpPUYHBIM MOTEHIMAJ, TOTEHINAJ 1aBICHNUS;
c) PacturenpHas KieTKa Kak OCMOTHYECKas CHCTEMa; TIOCTYIUICHHE BOIBI B
BaKyOJHM3UPOBAHHYIO M HEBAKYOIM3HUPOBAHHYIO KIIETKY;
d) [TepenBrxeHne BOJBI B CHCTEME ITOYBE-PACTCHHE-BO3TYX.
2. [TocTynnenue BoJibl B KOPEHb paCTEHUI:
a) KopeHb kak opraH HOTJIOMICHHS BOJIBL;
b) KopHeBoe naBiieHHE U €r0 BO3MOKHBIC MEXaHH3MBI;
C) 3aBUCHMOCTH IMOTJIOTUTEIBHOMN JEATSIPHOCTH KOPHEH OT BHENIHMX YCJIOBHHU (TeMIlepaTypa,
a’panus, BIaXXHOCTb [TOYBbI) U IyTH
OTITUMH3AIIHH.
Tpancnupanus, ee 3HaUeHUE, TOKA3aTEIHN; XapaKTEPU3YIOIINe TPAHCIIUPALIUIO.
[lepenBurkeHue BOJbI [0 PACTEHHUIO; CHIIbI, IEPEIBUTAIOLIYIO BOY.
5. ®u3HM0NIOrHYecKre OCHOBBI MOBBIIECHUS Y(P(HEKTUBHOCTH UCIOIB30BAHUS BOJIBI PACTCHUSAMHU:
a) Ilonstme 00 »SBamOTpaHCHHMpAIMK, CYMMapHOM BOJIOMOTpPeOJICHUH |  KOI(DPHIMEHTE
BOJIONOTPEOICHNS, 3aBUCUMOCTh MX OT BHEITHUX U
BHYTPEHHUX YCJIOBUH.
b) 3aBucuMOCTH ypoxKast paCTCHUH OT BIa)KHOCTH ITOYBBI;
C) DusHOIOrHYECKHUEe OCHOBBI OPOIICHHUS TIOCEBOB C\X KYJIBTYp, AaHTUTPAHCITUPAHTHI.

~ow

Pa3zngen 3 «®@oTocuHTE3»



CoNoA~WNE

[EEN
©

11.
12.
13.
14.

O6mas cxema porocuHTe3a. 3HAYCHHUE €TO B JKU3HHU PACTECHUH.

KocMmudeckas poiib 3eTI€HBIX paCTEHUH U UX POJIb B KPYTOBOPOTE BEIIECTB B MPUPOJIC.
XJI0porIacTa, uX CyMOMKPOCKOITNYECKOE CTPOCHHE, XUMUIECKUN COCTaB.

Crtpoenne MoJIeKyJ XI0popuia U KapOTHHOHIOB.

dusnuecKkue U XUMUYECKHE CBOMCTBA XJIOpOQHILIA.

Posns nurMeHToB B npouecce (oToCHHTE3A.

CaetoBbIe peakiuu (hOTOCHHTE3A.

[IpeBparenue suepruu B nporecce Gorocunreza. PorodochoprmpoBaHue.

[IpeBpamenune yriaekucioTel B mporecce ¢orocuHTe3a (uukn Kambuna). OcoOeHHOCTH
ycBoeHus CO2 'y Cs u CAM - pactenuil.

BnusHue BHENIHWX YCIIOBHMA Ha Tporiecc (OTOCHHTE3a (TeMmIepaTypa, CBET, COJEpIKAHHE
BOJIbI, KOHIIeHTpanus CO2 u T.11.)

KII/I 3eseHOro I1CTa U MyTH €0 YBEIUYECHUS.

3aBHCUMOCTH MEXAY YPOXKAeM U (POTOCHHTE3OM.

[TyTn NOBBIIEHHSI HTHTEHCUBHOCTH (JOTOCHHTE3A.

[TyTu noBbIICHHST ypOKas \X KyJIbTYp.

Pa3nen 4 «/IpIxaHue pacTeHuin»

1.

wn

12.

13.
14.

OO01as xapakTepucTrKa JpIXxaHus. Ero 3HaueHue B )KU3HU PaCTEHUH.

@DepMeHTHI JbIXaHusl, UX CTPOEHHE, GYHKLINH.

AnadpoOHast (asza AbIXaHUS — TIIHMKOIM3. XHMHUYECKHE MPOIECChl TPU TIUKOIN3E, €ro
3HAUYEHHUE.

JlbIxaHue pacTeHUN IPU OTCYTCTBUU KUCI0poaa. B3auMocBs3b OpoKeHUsI JbIXaHUS.
AnpoOHas ¢a3a qpIxaHus.

Hukn Kpedca. OCHOBHBIE 3Tallbl IPEBPALLEHUS TUPOBUHOTPAIHON KUCIIOTHI.
I'mnokcanaTHbli LUK, €70 3HAaYEHUE.

Llenp nepenoca 31€KTPOHOB, OCHOBHbIE KOMIIOHEHTHI LIETIH .

[Tento3zodocharHpiii UK.

B3auMocBsI3b OCHOBHBIX IIyTEH AbIXaHMUS.

[IpeBpamienue sHEprun Npu AbIXaHUU:

a) Crpoenue u 3HaueHne ATD;

b) MHUTOXOHIpUH KaK OpTraHeIbl a3pOOHOT0 IbIXaHMUS;

C) OxkucnurensHoe GhochopUIMpOBaHUE;

d) XeMHO0-0CMOTHYECKasi TUIIOTE3a COPSHKEHUS OKUCIIEHUS U (HOCPOPUITNPOBAHNUS;
e) OHeprerudeckas 3pPEKTUBHOCTD JIbIXaHUSI.

BzaunMocBs3b JAbIXaHUusA C oOMeHaMu APyrux BCHICCTB: AMHUHOKHCIIOT, 6CJ'IKOB, JKUPOB,
HYKJIICMHOBBIX KHCJIOT U APYTUX BEIICCTB.

NHTEeHCUBHOCTH JbIXaHUA 1 I[LIXaTeJIBHBIﬁ KOB(I)(l)I/ILII/IeHT, METObI OIIPCACIICHU.
3aBUCHMOCTD AbIXaHWs OT BHYTPCHHUX W BHCITHUX yCJ'IOBI/II\/JI.

Pasnen S «Poct U pasBuTHE PAaCTEHHID)

1.

PN AW

OOmiee mpeacTaBieHue 0 pocte U pa3BUTUU. KieTouHble OCHOBBI pocTa. MeTonbl U3ydeHus
pocra.

Ob0mue u crneuupuUeckue 3aKOHOMEPHOCTH pOCTa pPACTEHHH, MCIOIb30BaHUE MX B
pacTeHNeBOICTBE U OMOTEXHOJIOTHH.

3aBUCUMOCTh POCTa OT BHYTPEHHUX U BHEIIHUX (PaKTOPOB.

@UTOrOPMOHBI UX POJIb B )KU3HU PACTEHUH.

[IpMeHeHrne CHHTETHYECKUX PErYJISTOPOB POCTa B PACTEHNUEBOICTBE U OMOTEXHOJIOTHH.
JIBI>KEHHE OPraHOB PACTEHUH U UX MPUCIIOCOOUTENIbHOE 3HAaUCHUE.

Onrorenes. [leproau3anys, OCHOBHBIE ITallbl OHTOT€HE3A.

Otanbl opraHoreHesa. buonornyeckuii KOHTpOJIb 3a (OPMHUPOBAHUEM 3EPHOBBIX KYJIBTYD
aneMeHTOB npoaykTuBHOocTH (1o .M. Kynepman).

doToneproInu3M U ero NpUcnoco0IeHHOE 3HAaUEHHE.



10.  SlpoBuzamus y 03MMBIX U JIBYJIETHUX U €€ MPUCIIOCOOUTEITLHOE 3HAYCHHE.

11.  BospacTHble H3MEHEHHS MOP(OIOTHMYECKHMX U  (HU3MOJIOTMYECKMX MPU3HAKOB, HX
peryIupoBaHue B MpakTUke. OU3NOIOTUs CTAPEHUS PACTEHUN.
12. YupaBieHue reHepaTUBHBIM Pa3BUTHEM M CTAPEHUEM PACTECHHIA.

Pasznen 6 «CI/IHTe3, NMpeBpalicHue H NEPEABUKCHUEC OPraHUYECCKUX BEIECTB B pPACTCHUMN»

1. 3HaueHue a30Ta B KU3HU PACTCHUM.
2. Ilutanue pacTeHUI a30TOM:

a) Hcrounuk azorta Jjisi pacTeHU;,
b) BoccranoBneHre HUTPAaTOB B KOPHSIX M JIUCTHSIX PAacTEHHH;, NpobiemMa HUTPATHOTO
3arpsi3HCHUS IPOAYKTOB IIUTAHHS M KOPMOB.
C) Oco0eHHOCTH a30THOTO MUTAHKS Y O00OBBIX.
3. BxiroueHune aMmmmaka B COCTaB MUTAHUS AMUHOKHCIIOTHI M aMHUJIOB.
4. BropuyHOE MpeBpaIieHne aMUHOKHCIIOT:
a) Peaxius nepeaMUHHPOBaHHUS;
b) JlesaMMHUpPOBaHNE aMUHOKHCIIOT M €r0 3HaUCHHE B OOMCHE;
c) JlexapOoKCcHIMpOBaHNE AMUHOKHCIIOT.

5. 3HaueHMe aMHUJOB B KHM3HM pacTeHUH. BiusHMe BHEUIHMX YCIOBMH Ha IpeBpaIlEHUs
AMUHOKMHCIIOT B PACTCHUSIX.

6. buocunTe3 6€1KOB 1 3HaUEHUE HYKJIEUHOBBIX KUCIOT B OMOCHHTE3E:

a) I'eHeTYECKUI KO U €T0 CBOWCTBA;

b) Pennukanus, TpaHCKPUILMS U TPAHCIIALU.

OcHOBHBIE 3Tallbl CUHTE3a OEJIKa.

Pacnaj 0enkoB B pacTeHUSIX.

IIpeBpalieHre a30TUCTBIX BELIECTB IIPU CO3PEBAHUU U IIPOPACTAHUU CEMSH.

10. Obwm1as cxema npeBpalieHHs A30TUCTHIX BELIECTB B PACTCHUSX.

© oo~

Paznen 7 «MuHepajibHOe IMTAHUE PACTEHUIN»
1. HeoOxonumble paCTEHUIO MaKpO- U MUKPO- SJIEMEHTHI.
2. ®dusnonoruyeckas poib HEOOXOAUMBIX MaKpodieMeHTOB. [Ipu3Haku ux
HEJ0CTaTOYHOCTH.
3. dusuonoruyeckas posib HEOOXOTUMBIX MUKPOIJIeMEHTOB. [Ipu3Haku ux
HEJ0CTaTOYHOCTH.
4. Tlocrymnnenue uoHOB B pacTeHue. OCOOEHHOCTH KOPHEBOM CUCTEMBI KaK OpPTraH MOTJIOIICHHS.
HexopHeBoe moriomneHe HoHOB.
5. Tpancnopt noHoB 1o pacrenuto. [lepepacnpenenenue u peyTunu3anus
BEIIECTB B PACTCHHH.
6. MuHepanbHbIe BelecTBa B (UTOLIEHO3aX U UX KPYTOBOPOT B SKOCUCTEME.
7. ®U3MOIOTUYECKHUE OCHOBBI IPUMEHEHHUSI YI00pEHUH.
8. Oco0eHHOCTH MUTaHUS PAaCTEHUI B OECIIOYBEHHON KYJIBTYpE.

Pa3nen 8 «IIpucnocodieHue U ycTOHYMBOCTH pacTeHUID)

1. [IpucnocoOneHre OHTOreHe3a pacTeHUH K YCIOBUAM CpeAbl KaK pe3yJbTaT HX
9BOJIIOLIMOHHOTO PA3BUTHS.

2. I'myGokuii ¥ BBIHY>XJICHHBIM MOKOH pacTreHHil. Pu3znonornyeckue OCOOEHHOCTH pPACTEHHUH,
HaXOJSIIUXCS B COCTOSIHUM MOKOsl. CrIocOObI MpepbIBaHUs U TPOAJICHUS TTOKOS.

3. OU3NONOTUYECKUE OCHOBBI YCTOMYMBOCTH pacTeHud. Bo3MOXKHOCTH mMpUCHOCOOIEHUS
pacTeHuil K HeOIaroNpUATHBIM YCIOBHUSM Cpe/Ibl (3aKaluBaHUE PACTEHUI)

4. X0J10/10yCTOHYUBOCTD PACTEHHH U CIIOCOOBI €€ MOBBIIICHUS.



5. Mop030yCTOMYMBOCTD pacTEHUN. Y CIIOBHS U (ha3bl 3aKATMBAHUSI.
6. 3UMOCTOMKOCTh KaK YCTOWYMBOCTh KO BCEMY KOMIUIEKCY HEOJIArompusTHBIX (HaKTOPOB
MECPEC3NMOBKHU. MGTOILBI OIIPCACIICHUA )KI/I3HCCHOCO6HOCTI/I O3UMMBIX 1 MHOTI'OJICTHUX KYJIBTYP B

3UMHHI U BECCHHUU NIEPUOJL.

7. 3acyX0yCTOMYMBOCTh PACTEHUM U €€ TUArHOCTHKA.

8. [Toneranue pactenuii u ero npuyuHbL. CrIOCOOBI MPEIYNPEKACHUS MOJICTaHUS.

9. CoseyCTOMYMBOCTD KYJIBTYPHBIX pacTeHH. OU3NOIOTHYECKUE 0COOCHHOCTH TaIo(UTOB.

10. VY CTONUMBOCTD PAacTeHUH MPOTHUB BPEIHBIX ra3000pa3HBbIX BBLICICHUN MPOMBINUIEHHOCTH H

TpaHCIIOpTa; BECIICCTB, IPUMCHACMBIX JJI 60];)1:»61;1 C 6OJ'IC3H$IMI/I, BpCOAUTCIISIMU U COPHAKaMMU.

11.  VYcroiumBOCTh pacTeHUN K HHPEKIIMOHHBIM 3a00ICBaHUSM.

IIpouenypa oueHnBaHus codeceq0BaHU, KOJUIOKBHyMAa

Hcnonb3yercss  (QpoOHTaNbHBIM  Ompoc, KOTOpBIM  mpeamnosnaraer paboTy  IperojaBaTelis
OJTHOBPEMEHHO CO BCEW ayJUTOpHEH, W MPOBOAUTHCS B BUAE Oecensl 1o Bompocam. Ilpu otbope
BOIIPOCOB M [TOCTAHOBKE I€pe]] 00y4aIOLUMMH YUYUTHIBACTCS CIIEAYIOLIEE:
— 3aj71aeTcs He 0oJiee MATH, OTHOCSILKXCS BOIIPOCOB, IPOBEPSIEMOM TEMBI;
— (opMynHpOBKa BOIPOCa OJHO3HAYHAS U MIOHATHAs OTBEYAIOLEMY;
B koHI1e onpoca npenojaBatenb 1aeT 3aKJIIOUUTEIbHbIE KOMMEHTAPUH 10 KaYeCTBY OTBETOB BCEX
o0yJaromuxcs.
OTBeThl falTCAd WIK MO0 NPUHIUIY Kpyra, TJe KaKIbplid CIEAYIOIUN OTBEYAEeT Ha MOCTABJIECHHBIN
[Ie/1aroroM BOIIPOC, WIIM MO XKEJTaHUI0 00yYaroLIuXcs;
— crnenyer coOdrofaTh OUHAMUKY OTBETOB: HE 3aTATHBATh Nay3bl MEXIY OTBETaMHU
oOyuyaroimuxcs, eciy Tpedyercs 3a/1aTh HaBOJAIIMI BONPOC, TO CIEAYET MOIPOCUTh OTBETUTh
Ha 33JaHHbIN BOIPOC JPYroro o0y4aroierocs Wik MonpoCUTh JOMOIHUTh OTBEYAOILETO;
— ¢opma paboOTBl CO CTyIACHTaMH B CHUCTEME BOINPOCOB MOXKET ObITh pa3Hoil. Hampumep,
UCIIONIB3YI0 OIpPOC «TpoWkoi». Ha 3amaHHBIM mnpernogaBaTeraeM BOIPOC OTBEYAKOT TpHU
00yyaromuxcss OJHOBPEMEHHO: OTBET IEpPBOr0 JOMOJHSET BTOPOM, TPETUH KOMMEHTHUDYET,
OCTaJIbHBIM IIPEIOCTABIISETCS IPABO OLICHUBAHUS OTBETA BCEX TPOUX.
B xonme ompoca mpoBepstcs sTamnbl (GOpMUPOBAHHMS KOMIIETEHIMU: 3HAHHE OO0YYaroLIerocs
TEOPETUYECKOr0 MarepHuajia, YMEHHE MPUMEHHTb M BIIAJICHME METOJAAMM M HAaBBIKAMU OLEHKU
(U3UOTIOTMUECKOTO COCTOSIHUSA U aJJallTalliOHHOTO MOTEHI[MAalla pacTeHUH.

Kpurtepun onenkmn:

- OLIEHKA «OTJIMYHO» BBICTABIIsIETCSI 00yUaroIeMycs, €ClI OH AEMOHCTPUPYET MOJIHOE
NOHUMaHHe (PU3NOJOTUYECKOTO COCTOSIHUS PacTeHUM. J[aHbl MCUEPITBIBAIOIINE U TPABUIIBHbBIE OTBETHI
Ha BCE BOIIPOCHIL.

- OlleHKA «XOpPOLIO» BBICTABISETCS OOyd4aromemycsi, €eciu OH JEMOHCTPHUPYET
3HAYUTEIbHOE TOHUMaHHE (DU3MOJIIOTUYECKOTO COCTOSHUS pacTeHHid. [laHbl mpaBUiIbHBIE, HO HE
MIOJIHBIE OTBETHI HA BCE BOIIPOCHI.

- OlleHKA  «Y/AOBJIETBOPHTEJbHO»  BBICTABISETCS  oOOyyarouiemycs, €clid OH
JEMOHCTPUPYET YaCTUYHOE TMOHHMMaHuE (PU3HOJIOTMYECKOro cocTOsHUS pacteHuil. Ha Oonbiryio

YacCTb BOIIPOCOB AaHbI TPaBUJIBHBIC OTBETHI.



- OIleHKAa «HEY/I0BJETBOPHUTEIbHO» BBICTABISICTCS OOydYaroOmeMycCsi, €ClIH OH
JEMOHCTPHUPYET HEOOIbIIOe TMOHMMaHUE (U3HOJIOTHYECKOTO COCTOSHMS pacTeHuid. Ha Oombinyro

4aCTb BOIIPOCOB HC AAaHbI ITPABUJIBHBIC OTBCTHI.

TeMbI, BBIHOCUMbIE€ HA CAMOCTOATEC/IbHOC U3YUCHHE:

Pazoen I ®uznonorus 1 OMOXUMUS PACTUTESIIBHON KIICTKH
1.CBoilicTBa BOABI U €€ 3HAUYE€HUE B KU3HU pacTeHud. OCMOTHYECKHUE SIBICHUS B KIIETKE; pOJIb
BaKyOJIM U KJIETOYHOU CTEHKH.
Pa3znen 2 Boauslil pexxum pacTeHUi
1.JIBurareny BOAHOTO TOKa B PACTEHHH.

2.buonornueckoe 3HaYCHHWE TpaHCHUparuu. JIMCT Kak opraH TpaHCHHpAIHMH. 3aBUCHUMOCTH
TpaHCIUPAIMU OT BHEIIHUX yCJIOBUU. [I[ppuMeHeHrne aHTUTpaHCITUPAHTOB.
Pa3znen 3 dorocunres
1.3aBucuMOCTh (DOTOCHHTE3a OT BHEUIHMX M BHYTPCHHHX YCJIOBUW. J[HEBHAsh TUHAMHUKA U
CE30HHBIC U3MECHEHUS (POTOCHHTE3A.
Paznen 4 Jlpixanue
1.Ponb npixaHus B )KM3HU pacTeHui. Vcnonb3oBaHue SHEPruM, BEHICBOOOKIAIOMIEHCS B IMPOIECCE

JbIXaHWs, Ha (bHSI/IOJIOFI/I‘leCKI/IC IpoUeCChl B paCTUTCIIbHOM OPIraHU3MCE.

2.3aBUCUMOCTh MHTEHCUBHOCTH JbIXaHUS OT BHYTPEHHHMX M BHEIIHHX (akTOpoB. JlbIXaTenbHbIN
KO3 QHUIMEHT U €0 3aBUCUMOCThH OT BHYTPEHHUX U BHEITHHUX YCIOBHIA.
Paznen 5 Poct u pazButre pacTeHui
1.0OnTOreHe3 M OCHOBHbIE JTambl pa3BUTUS pacTeHud. Bo3pacTHas HU3MEHYMBOCTh
MOpPGOIOrHUECKUX U PU3NOIOIMYECKHX MPU3HAKOB.
Paznen 6 Cunres, npeBpallieHle U NEpEIBUKEHNE OPraHUUECKUX BEIIECTB B PACTEHUU
1.IIpeBparenue BeIeCTB NpHU NpopacTaHUM ceMsiH. Bropuunblil MeTaboau3m.
Paznen 7 MuHepasibHOE IUTaHUE PACTECHUMN
1. Xumuyeckuil 3J€MEHTHBIM cOocTaB pacTeHMH. Makpo- U MHKpPODJIEMEHTBl, UX YCBOsSEMbIe
(GOpMBI U POJIb B )KU3HHU PACTEHUH.
Paznen 8 [IpucnocoOieHne u ycTOHUMBOCTh pacTeHUN
1.ITonsiTust (PuU3MOIOTMUECKOrO CTpecca, YCTOMUMBOCTH, anantauuu. llpucnocobnenue
OHTOI'€HE3a PACTEHUN K YCIOBHAM CPEIbI KaK pe3yJIbTaT UX 3BOJIIOLMOHHOIO Pa3BUTHS.

IIpouenypa oueHuBaHusi codece10BAHNS

Ucnionb3yetcst GpoHTAIBHBINA OMPOC, KOTOPHIH MpenonaraeT paboTy npernogaBaTeis B BUae 6ecenbl
o BornpocaM. [Ipu oT6ope BOIPOCOB U MOCTAaHOBKE Mepes 00yJaroIUMUCs YIUTHIBACTCS
cienymrluee:
— 3aJ1aeTcs He 0oJiee MATH, OTHOCSIIIUXCS BOIIPOCOB, MIPOBEPSIEMOM TEMBI;
— ¢opMyIIHPOBKA BOMPOCA OJTHO3HAYHAS U MOHATHASI OTBEYAIOIIEMY;
B koHIe onpoca mpenoaaBaresib JAET 3aKJIIOYUTEIbHBIE KOMMEHTAPUHU IO KAYE€CTBY OTBETOB BCEX
o0ydaronuxcs.
OTBeTHI AAIOTCS WX MO NPUHUUITY Kpyra, A€ KaXAbl CIEAYIOUIMHA OTBEYAET HA MOCTABJICHHBIN
MearoroM BOIIPOC, WIIU TIO JKEIAHUI0 00YyYaroIIuXcs,
— CIIeyeT COOJII0AaTh TMHAMHUKY OTBETOB: HE 3aTATHUBATH TAy3bl MEXy OTBETaMH CTYJACHTOB, €CITH
TpeOyeTcst 3aJaTh HABOMASIIMNA BOIPOC, TO CJIEIyeT MOMPOCHTH OTBETUTh HA 3aJaHHBIA BOMPOC
JIPYyTOro CTyJI€HTa WU NOMPOCUThH JOMOJIHUTH OTBEYAIOIIIETO;

B xome ompoca mpoBepsTcs dTanbl (HOPMHPOBAHUS KOMIIETCHIIMU: 3HaHWE OOYydYaroImerocs
TEOPETUYECKOT0 MaTepuaiga, yMEHHE MPUMEHUTh W BJIAJICHHE METOJaMH W HaBbIKAMU OLEHKHU
(U3HONOTHYECKOTO COCTOSIHHS M aJalTallMOHHOTO MOTEHIIUAa PACTCHHIA.



Kpurepum oueHku codece0oBaHus:

«3aUTeHO», €CM OOydJaromuics oOHapy>KMBaeT IMPOYHBIE 3HAHUS B OOJACTH HM3ydaeMou
JAUCHUIINIMHBI,; OTBETHI Ha BOIIPOCHI OTJINYAIOTCA MOJIHOTOM PACKPBITHA TCMBI, O6y‘IElIOH.[HfIC51 BJIaJCCT
TCPMHUHOJIOTMYCCKHUM alIiaparoM, yMCCT 00BACHSTH CYIIHOCTb MpPOHCCCOB U HBHGHHﬁ, acjaaTrb
BBIBOJIbI U 000011IeHUSs, 1aBaTh apTyMEHTUPOBAHHBIE OTBETHI, IPUBOIUTH PUMEPHI.

«He 3a4YTeHO0», eCIU O0yYaroluiicss TomycTuia rpyObie OmMOKH MpU OTBETE Ha BOIPOCHI;
00OHapy’XKWJI HE3HAHUE TEOPETUYECKHX OCHOB M3Y4aeMOW TUCIHUILIMHBI, Hec(hOPMUPOBAHHBIC HABBIKH
aHanan3a SBJIECHUU U mpoueccoB, HCYMCHUC HOaBaTb AapPryMmMCHTHPOBAHHBLIC OTBCThI, IIPHUBOIWUTDH

MIPUMEPBHIL.

Tembl pedepatoB:
Paznen Ne2 «BoaHblii peskuM pacTeHuin»

1. Annenonatus. BzauMocBs3b pacTeHUH.

2.BogooOmeH pacTeHwmid.

2. [lepenBmxeHue BOAbI 0 PACTCHUIO.

4.Tlornomenue MUHEPAIbHbBIX BEIIECTB PACTCHUSMHU.

3.  IlpumeHeHHWe aHTUTPAHCIIUPAHTOB B MPAKTUKE CEILCKOTO XO3SCTBA.
6.3HayeHne BOJIbl B )KU3HU PACTCHUH.

7.CocTosiHiE BOJIbI B TKAHSAX PACTEHUM.

8.TpaHCcOPT OpraHUYECKUX BELIECTB B PACTEHUSX.

9.Metononornyeckue npobaeMbl PU3HOIOTUN PACTCHUH.

Pa3zngen Ne 3 «Dorocuures»

1. BiusiHue CeKTpaabHOrO COCTaBa CBETA HA PAa3BUTHE PACTEHUU.

2. BrnusiHue cnekTpaabHOro COCTaBa CBeTa Ha popMupoBaHue (OTOCUHTETUYECKOTO amnmapara.
3. BousiHue cBETOBOIO peXuMa Ha aHaTOMUUYECKYIO CTPYKTYpY JIUCTA.

4. BiiusiHue cBeTa Ha POCT pacTEHUH.

5. BnusiHue kauecTBa 1 MHTEHCUBHOCTH CBETA HA COJAEPKAHUE IUTMEHTOB U ONTHYECKUE
CBOMCTBA JIUCTA.

6. BnusiHue MHTEHCUBHOCTH CBETA HA YUCIIO M pa3Mep XJIOPOILIACTOB.

7. 3eneHbIN JTUCT U COJTHEYHAs pajualusl.

8. CBETOBOI PEKUM TTOCEBOB.

9. CBs13b (hU3HOJIOTUY paCTEHUH ¢ APYTUMH €CTECTBEHHBIMU HAyKaMH.

10. CoBpeMeHHbIe METO/Ibl U3yUEHUSI MHTEHCUBHOCTH (JOTOCHHTE3a PACTEHHM.
11. Conneynas paguanys U pagualiMOHHBIN PEXXUM HAaCaXICHUN.
12. CyTo4HbIE pUTMBI Y paCTEHUH.
13. CyTouHblil X011 (OTOCHHTE3A Y paCTEHUH.
14. ®OTOCMHTETUYECKH AKTUBHAS PAUALNSA U METOJbI €€ U3MEPEHUS.
15. ®oTocuHTE3 M €0 3HAUEHUE B )KU3HU PACTEHUIA.
17. ®opMupoBaHUe JIUCTA B CBA3M C aJallTAllMEN PACTEHUH K YCIOBHUSAM OCBEIICHHOCTH.
18. Xumu3m npotuiecca GpoTocuHTE3a (COBpEMEHHBIE MPEACTABICHU).
19. SIBnenne goronepruoanu3mMa 1 €ro MpaKTUIECKOe 3HaUCHNE.

Pa3znen Ne6 «Cunre3, npeBpaileHue U nepeaBuKeHne OPraHu4ecKnX BellecTB B PACTEHUI

1. BenkoBblii 0OMEH B pacTEHUSX.
2. bruocunTe3 Oenka B pacTeHUSX.



3. ButamuHBI ¥ UX POJb B KU3HU PACTCHUH.

KpyroBopot a3oTa B CBSI3U C )KU3HEAEATEIBHOCTHIO PACTEHUH.
KpyroBopot yrieposaa B CBSI3U C KU3HEIEATEIBHOCTHIO PAaCTEHUH.
[TpeBpalieHus )KUpoB B paCTCHUSIX.

[IpeBparienus yriieBoJ0B B PaCTCHUSX.

TpaHcIIOPT OPraHUYECKUX BELECTB B PACTEHUSX.

@DepMeHTBhI, UX CBOMCTBA U JIEATEIbHOCTb.

10. PerynsaTopsl pocTa pacTeHHIA.

©oNo A

IIpouenypa onenuBanus pedepara
B paboueili nporpamme NpuBOAUTCS MEPEYEHb TEM, CPEId KOTOPBIX CTYIEHT MOXET BBHIOpATh
TeMy pedepara.

[TapameTpsl OLIEHOYHOI'O CPEICTBA!

- “H(GOPMAIIMOHHAS IOCTATOYHOCTh;

- COOTBETCTBHME MaTepralia TEME U IUIaHy;

- CTWIb W S3BIK HM3JI0KEHUs (11e7eco00pa3HOe HMCMOIb30BAaHUE TEPMUHOJIOTHHU, TOSICHEHUE
HOBBIX ITOHSATHH, JAKOHHYHOCTD,

- JIOTHYHOCTH, IPABUJIBHOCTh MPUMEHEHHS ¥ O(DOPMIICHHS ITUTAT | JIp.);

- HAJINYME BBIPAXKEHHONU COOCTBEHHOM MO3UIUY;

- aZIeKBaTHOCTh U KOJUYECTBO UCIIOIb30BAHHBIX HCTOYHHKOB (5-10);

- BJIQJICHUE MATEPHUAJIOM.

Ha 3amuty pedepara, cocTodinyro u3 3auuThl pedepaTa U OTBETOB Ha BOIPOCHI, OTBOJIUTCS
10-15 mMunyT.

Kpurepum ouenku pedepara:

Ouyenka Kpumepuu ouyenxu

Ot1imyHo paboTa BBINIOJHEHa B COOTBETCTBUU C YTBEPKACHHBIM ILIAHOM,
MOJTHOCTBIO ~ PACKPBITO  COAEpP)KaHHME  KaXJIOoro  BOIpOca,
o0yJaromuxcst c(hopMyIUPOBAHbI COOCTBEHHBIE
apryMEHTHPOBAaHHbIE BBIBOABI MO TeMe paboTel. OdopmiieHue
paboTHI COOTBETCTBYET MPEABABIseMbIM TpeOoBaHusM. [Ipu 3ammTe
paboThl CTYAEHT CBOOOJHO BiaJeeT MaTepUaIoM U OTBEYaeT Ha

BOIIPOCHI.

Xopomo paboTa BBINIOJIHEHA B COOTBETCTBUU C YTBEPKACHHBIM ILIAHOM,
MOJHOCTBKO ~ PACKPBITO  COAEP)KAHUE  KaXJIOro  BOIpOCA.
He3naunTenbHble 3amedanus Kk odopmieHuto pabotsl. lpu 3ammre
paloThl 00yyaroIuiics BiIaJieeT MaTepUualioM, HO OTBEYAET HE Ha BCe

BOIIPOCHI.

Y0BJIEeTBOPUTEIBLHO paboTa BBINOJIHEHA B COOTBETCTBUU C YTBEP)KJIEHHBIM IIJIAHOM, HO HE
MIOJIHOCTBIO ~ PAcKpbITO  COJEp)KaHME  KaXJIO0ro  BOIpoca.
OOyuarommmcest He c/ieflaHbl COOCTBEHHBIE BBIBOJIBI IO TeME PaOOTHI.
I'pyObie HenoctaTtku B ogopmieHun padotsl. [Ipu 3ammre paboTbl

CTYACHT ciabo BJIaZICCT MAaTCpraJIOM, OTBEYACT HC Ha BCC BOMPOCHI.




HeynoBjeTrBopuTebHO

paboTa BEINOJIHEHA HE B COOTBETCTBUU C YTBEPKJICHHBIM TUIAHOM, HE
PacKphITO COJEpKaHHE KaXAOro Bompoca. OOydarommmcs He
CleNaHbl BBIBOJABI MO TeMme paborel. [pyObie HemocTaTku B
opopmiienun pabotel. [Ipu 3ammTe pabOTHI CTYINSHT HE BIIAJIEET

MaTr€purajioM, HC OTBCYACT HA BOIIPOCHI.

Bonpochl 1151 TECTUPOBAHMS

Tema 1 @usnonorus u OUOXUMHUS PACTUTEIILHOM KIETKH. BOIHBIN peXUM pacTeHHMA

Bomnpoc 1 [loka3arenb NOBpeXaeHUS PACTUTEIHLHON KIECTKH.

Bormpoc 2 OcobennocTtu pepMeHTOB.

Bompoc 3 HauBbiciieit KaJopuifHOCTBIO 001a/1at0T.

Bormpoc 4 Otanuue )XUBOH KJIETKH OT MEPTBOM.

Bonpoc 5 N30uparensHoe MOCTYIUIEHHE BEUIECTB B KIETKY PEryJIUpyeTcs.

Bormpoc 6 Cocrapistoniye KIeTOUHON CTEHKU PaCTEHUH.
Bomnpoc 7 Kputepun akTHBHOTO TpaHCHIOPTa BELIECTB Yepe3 MeMOpaHy.

Bonpoc 8 Opranensia KJIeTKH, HENOCPEICTBEHHO CBA3aHHAs C OMOCHHTE30M OelKa.

Bonpoc 9 AnaToM0-MOpGOIOrHUECcKUe 3IEMEHTHI JINCTHEB, PETYIUPYIOIIUE TPAHCIIUPALIUIO.
Bomnpoc 10 INosiBnerne kakoro MeTo/1a CBSI3bIBAIOT C BOSHUKHOBEHHEM (DU3UOJIOTHH PACTCHHIA.
Bomnpoc 11 Ha noBepxHOCTH Hapy>KHOW KJIETOUHOW CTEHKH OTKJIAJbIBACTCS.

Bonpoc 12 ®epMeHThI, COCTOAMINE TOIBKO U3 Oerka.

Bomnpoc 13 I'mapoduinbHbie cBOCTBA IIUTOIIIA3MBI KJIETOK 00€CIIEUNBAIOT.

Bompoc 14 HapysxHast kiieTouHasi MeMOpaHa 00ecTieunBaeT.

Bomnpoc 15 I'naBHOe cBOMCTBO TUIMIHOTO OHOCIIOST MEMOpaH.

Bompoc 16 Omnpenenenue *U3HECIOCOOHOCTH CEMSIH OCHOBAaHO Ha TOM, YTO INpPU IHOBPEXKACHUU

paCTHTeHBHOﬁ TKaHH.

Bormpoc 17 I'naBHbI MeTO1 (PU3HOTIOTHUN PACTEHHH.

BOHpOC 18 dusznonormdyeckoe 3HaAUCHHUE CBO60,Z[HOI>'I U CBS3aHHOM BOJBI Pa3JInvHO. I/I3BCCTHO, qTo

MHTEHCUBHOCTb IIPOLECCOB (POCT, POTOCUHTE3 U Jp.) 3aBUCUT B OCHOBHOM OT CO/ICPKAHMSI BOJIBI.

BOHpOC 19 SIBnenue BBIZICTICHUS KaleabHO-)KMAKOM BOJABI HAa KOHYMKAaX JIHNCTHEB paCTeHI/Iﬁ

Ha3bIBACTCA.

BOHpOC 20 Kakoit BOAHBIM IOTEHLMAJI IMOYBBI IOCIE HAOXKIA, KOrJga KJIICTKH KOPHSA MOTYT JICTKO

rnorjiomarsb BOAY.

Bonpoc 21 CuibHOE YyIIIIOTHEHNE TIOYBBI 3aTPYIHSAET MOMJIOIEHUE BOABI KOPHSAMHU.
Bompoc 22 OcHOBHOM MyTh pacxo/ia BOJIbl pACTEHHEM.

Bomnpoc 23 Kakue kj1eTku y pacTeHuid 00pa3yroT yCThHUIIE.

Bompoc 24 PactutenpHas KJieTKa OTIUYACTCS OT KUBOTHON HATUUHEM.

BOHpOC 25Hep1/10z[, B KOTOpHﬁ MOXET Ha6JHO)IaT]':>C$I CI)I/ISI/IOJ'IOFI/I‘ICCKOC SABJICHUC — «I1J1a49» paCTeHHﬁ.

Bompoc 26 Ocobennoctr (hepMEHTOB.

Bormpoc 27 HauBsicieil KanopuitHOCTBIO 001a/1a10T.

Bomnpoc ®opma nouBEeHHOU BJIard NOJHOCTHIO HE JOCTYITHAS U1l PACTEHUH.
Bonpoc 28 XXusHenesTensHOCTh OTAETIBHBIX KYJIBTYp U3ydaeT (GU3UOIOT S PACTEHHH.
Bormpoc 29 CBo6GoaHOE TPOCTPAHCTBO KIETKH 00pa3yeT.

Bonpoc 30 B 3amure pacteHuit ot MH(eKIuii 60JIBIIYIO POJIb UTPAET.

Bormpoc 31 Opranougamu B KOTOPBIX MPOUCXOIUT TIpoiiecc (HOTOCHHTE3A.

Bonpoc 32 Opranesia KJIeTKH, HETIOCPEACTBEHHO CBsI3aHHAsE ¢ OMOCHHTE30M OerKa.
Bonpoc 33 Pazmepsl MUTOXOHIpHIA B paCTUTEIBHON KIIETKE, (MKM).

Bonpoc 34 Cas3u, obecrieunBaromue nepBUUHy0 CTPYKTYpy Oerka.

Bonpoc 35 Uadopmanus o nepBUYHON CTpyKType Oenka.




Bormpoc 36 ®epMeHTHI, COCTOSIINE TOJBKO U3 OeJKa.

Bompoc 37 Bona 1 pactBoprMble MUHEpAJIbHBIE BEIIECTBA IOCTYIAIOT B PACTYILEE CEMSL.

Bomnpoc 38 Yacth KI€TKH, peryaupyronias nocTyrjieHHe BEIECTB B IUTOIIA3MY .

Bonpoc 39 Anaromo-mMopdoIoruyecKre 3IeMEHThI TUCThEB, PEryIUPYIOLIIE TPAHCIHPALHIO.
Bomnpoc 40 MeTo, OCHOBaHHBIN Ha y4eTe MMOKA3aTelsl PEJIOMIICHHS CBETa BBKATOIO COKA.

Bormpoc 41 Yepes kiieTku 3H10/epMbl ¢ nosickamu Kacnapu BoJa U MUHEpAJIbHBIE COJIM MPOXOMAST
TOJIBKO IO aIoIuIacTy.

Bompoc 142 CBoiicTBO XMBOM LUTOIIA3Mbl COXPAHSATHh IMOCTOSIHCTBO BHYTPHUKJIETOUHOM CPEIBI.
Bormpoc 43 Pasmeps! siapa pacTUTEIBHOM KIETKH, (MKM).

Bonpoc 44 Hausbicieil KallOpuiHOCTBIO 00J1a1a10T.

Bomnpoc 45 CneunuanucTsl peKOMEHAYIOT MEpel TEM Kak ITOCTaBUTh B Ba3y CpPE3aHHBIC LIBETHI
(TmammoITyChl, XpU3aHTEMBI) TIOPE3aTh KOHYUK CTEOIIS.

Bomnpoc 46 Bojna, Haxoasimiasics B IOYBE B IOCTYITHOM JIJIsl PACTEHHI COCTOSTHUU.

Bormpoc 47 Boaublil noTeHIIMaN OYBHI 110CIIE A0/, KOTJa KJIETKU KOPHS MOTYT JIETKO MOIVIOIIATh
BOZY.

Bormpoc 48 CunbHOE yIIIOTHEHHE ITOYBHI 3aTPYAHSIET MOTJIOLIEHUE BOJbI KOPHIMH.

Bompoc 49 IlyTe BOABI B paCTEHUU COCTOMT M3 TPEX PA3JIMUHBIX IO CTPOCHUIO U MPOTSHKEHHOCTH
YyacTel: MO JKUBBIM KJIETKaM KODPHsSI, IO MEPTBBIM 3JIEMEHTaM KCHJIEMbl KOpHs, CTeOJis yepellka U
JKUJIOK JIUCTA JI0 UcHapsrouieil noBepxHocTH. HaumeHnbas CKopocTh epeBUKEHUSA.

Bormpoc 50 Mexanu3m noaHSTHs BOJBI 32 CUET IIPUCACHIBAIOIIETO JIEHCTBUS TPAHCIIUPALIUH.

Bonpoc 51 Bropuunas ctpykrypa Gernka.

Bompoc 52 Iloka3zaTenb MOBpexACHUS PACTUTEIILHON KIIETKH.

Bonpoc 53 Tpanckpunius marpuunoit PHK.

Bompoc 54 Opranensibl, BEITOJHSIONINE TPAHCTIOPTHYIO QYHKIIHUIO.

Bonpoc 55 Opranenibl, BBITOJHSIOMINE YHEPTETUYECKYIO (DYHKITHUIO.

Bompoc 56 YerBepTuuHas CTpyKTypa Oelka.

Bonpoc 57 Jlns rurpouToB MUHUMAIBLHO HEOOX0IUMOE IS )KU3HU coliep:kanue Bobl, (%).

Bormpoc 58 M30uparenbHOE OCTYIUICHHE BEIIECTB B KIIECTKY.

Bomnpoc 59 Cocrapinstoiine KI€TOYHOM CTEHKH PaCTECHUM.

Bonpoc 60 3aBucuMocth (puzHONOTHYECKHX (QYHKIUHA DPACTEHHH OT HKOJIIOTHYECKHUX (PAKTOPOB
u3ydaeT (pU3M0IOTUU PACTEHUH.

Bormpoc 61 IlosiBinenne kakoro MeTo/ia CBSI3bIBAIOT C BOSHUKHOBEHUEM (PU3UOJIOTUN PACTEHUH .
Bonpoc 62 Hayka, nzydaromast o0mue NpUHLIUIBI CTPOEHUS U (PYHKIIMOHUPOBAHUS PACTUTEIbHOM
KJIETKH.

Bompoc 63 Ilpu Oosiee BBICOKMX CKOPOCTAX UEHTPUDPYTHPOBAHUS OCAXKIAIOTCS KIETOYHBIE

CTPYKTYPBHI.
Bompoc 64 OcHOBHBIM KOMITOHEHTOM KJIETOYHOM CTEHKH.

Bonpoc 65 B o0pa3oBaHuy epBUYHOMN KIETOYHON CTEHKH.

Bormpoc 66 Ha nmoBepXHOCTH Hapy>KHOM KJIETOUHOU CTEHKH.

Bonpoc 67 Opranoun1oMm KJIeTKH pacTeHUH, HaKaIIMBAIOIIUM KOHEYHbIE MPOTYKTh OOMEHA BEIECTB.
Bormpoc 68 Kputepuun akTHBHOTO TpaHCIIOPTA BEILLIECTB Uepe3 MeMOpaHy.

Bonpoc 69 Coberennas JIHK B knerkax.

Bormpoc 70 CoBMecTHBIN IEPEHOC JIBYX BELIECTB B IPOTHUBOMOIOKHBIX HAIIPABICHUSIX.

Bonpoc 71 Hacocbl, npuHUMarONe akKTUBHOE y4yacTHE B TPAHCIIOPTE BEIIECTB depe3 MeMOpaHy
KJICTKH.

Bormpoc 72 Hapy:xnast kiieTouHast MemMOpaHa o0ecrieunBaert.

Bonpoc 73 IToka3arenb NOBPEXKICHUS PACTUTEIBHON KIETKH.

Bormpoc 74 CoiicTBO ruaApodMIBHOCTH OenKa U TuApodhOOHOCTH JTUMHIOB.
Bompoc 75 MoHOMepBI HYyKJIENHOBBIX KUCIIOT.

Bormpoc 76 A3zoTtrcToe OCHOBaHME I'yaHHUH.



Bomnpoc 77 PeuentopoM Ha cTpecc-CUTHAN B KJIETKE.
Bonpoc 78 Bennunna, yka3blBaiolias Ha MaKCUMAJIbHYIO CIIOCOOHOCTD KJIETKH IMOTJIOIIATH BOY.

Bomnpoc 79 Hacocel, npuHuUMalonye aKkTUBHOE Y4acTHE B TPAHCIIOPTE BEIIECTB uepe3 MeMOpaHy
KJIETKH.

Bonpoc 80 CoBmMecTHBIHN MTEPEHOC BYX BEILIECTB B MPOTHUBOMOJIOAKHBIX HAITPABICHUSIX.
Bormpoc 81 BHyTpu kieTku B iepejaue CUrHajIOB K TEHOMY.

Bomnpoc 82 Omnpenenenue XU3HECIOCOOHOCTH CEMSH OCHOBAHO Ha TOM, YTO MPU HOBPEXKIACHUU
pPacTUTEIIbHON TKAHMU.

Bonpoc 83 PackpyumBaHue OENKOBBIX TIJIOOYJ, YHPOIIEHHE UX CTPYKTYpPhI TPEACTaBISIET COOOH.
Bomnpoc 84 Konbuesas monekyna JJHK.

Bonpoc 85 AMuHOKHKCIIOTA, CO/IeprKalliasi MHOTO a30Ta.

Bompoc 86 Bopa, 3akitoueHHas B 3aMKHYTOM IPOCTPAHCTBE BHYTPH MAaKpOMOJIEKYJIBI UM MEXIY
MaKpoMoJIeKyJaMu Oerka.

Bomnpoc 87 JlanbHuii TpaHCTIOPT — 3TO JBUIKEHUE BEIIECTB.

Bomnpoc 88 [lomonHutenbHOE AaBlEHUE, KOTOPOE AOHKHO OBITh MPHIIOKEHO K PacTBOPY, YTOOBI
BOCITPEMSTCTBOBATH OJHOCTOPOHHEMY TOK BOJIBI.

Bonpoc 89 BennuunHa, yka3piBaoias Ha MAaKCUMAJIbHYIO CIOCOOHOCTD KJIETKU MOTJIONIATh BOAY.
Tema 2 @otocunTe3. JlpixaHue pacTeHui

Bompoc 1 Ilurment, ciykamuii HEMOCPEACTBEHHBIM JIOHOPOM JHEPruu njsi (OTOCHUHTETHUYECKHX
pEeaKIuu.
Bormpoc 3 Mcxomusiii Matepuan st OTOCHHTE3A.

Bonpoc 5 YpaBHenue peakiiuu GoTOCHHTE3A.
Bormpoc 8 Yuenslii, BHeCni OOJBIION BKIIAJ B U3YUYCHHE MTPOIIECCOB POTOCHHTE3A.

BOHpOC 9 OpraHI/BMH, CUHTC3UPYIOIIUC OPraHUYCCKUC BCIICCTBA M3 HCOPTaHHUYCCKUX, 34 CYUCT
SHEPTHUU COJTHCYHOI'O CBCTA.

Bomnpoc 12 bnaromaps oTocHHTETHYECKON NEATENbHOCTH PACTCHHN KOHIIEHTpAIHs YTIEKUCIOTO
ra3a (C0) B atmocdepe mojaepkuBaeTcs Ha ypoBHe, (%).

Bomnpoc 13 OcHoBoIOM0XKHUKOM yueHHst 0 poTocuHTese B Poccum.

Bompoc 14 Kocmuueckast poJib 3€J€HbIX pacTeHHIA.

Bomnpoc 15 Opranonipl, B KOTOPHIX MPOUCXOAMT Mpoliecc GOTOCUHTESA.

Bormpoc 16 bakrepun, ¢ nosiBjieHHEM KOTOPBIX B aTMochepe 3eMiIH MOSIBUIICS. KUCIIOPO.
Bonpoc 17 MeMOpaHb! XJI0pOIUIacTOB, HECYIIUEe (POTOCUHTETUYECKHE TUTMEHTBI.
Bompoc 18 JleikomiacTsl, HaKaIIMBArOIIUE Kpaxmall.

Bompoc 19 ®otocuHTe3 BceX pacTeHHl 00€CTeYMBaeT €XKEroJHoe TMOCTYIUIEHHE B aTtMocdepy
KHCJIOPOJia, (Mp/I. TOHH).

Bomnpoc 20 Beipociiye B TEMHOTE 3THOIMPOBAHHBIE TPOPOCTKH.

Bompoc 21 Xpomarorpadudeckuit MeTOI pa3ieIeHUs] TUTMEHTOB.

Bormpoc 22 Haubonee xapakTepHble aHATOMUYECKHE TPU3HAKH JIMCTa KaK oprana (poToOCHHTE3a.
Bormpoc 23 3enensblii IBET pacTeHHIA.

Bonpoc 24 Ilpu o6pazoBanuu peoduTHHA BHITSIKKA 3€JI€HOTO JIHCTA.



Bonpoc 25 ITpoButamun A.

Bonpoc 26 I'mapoduinbHbie cCBOMCTBa MOJIEKYJIIBI XJI0poduia.
Bormpoc 27 I'unpodoOHbIe CBOMCTBA MOJIEKYJIaM XJIOpoduILIa.
Bonpoc 28 B coctaBe MoJIeKyJIbI XJIOPOQHILIA BXOAUT aTOM.
Bormpoc 29 Ilpu B3aumoaeiicTBUU XJI0poduiLia co MmeI0ubko.
Bormpoc 30 Cunrte3 AT® B KileTKax.

Bormpoc 31 Ilpu crutomrHol 061a4HOCTH POTOCHHTE3A.
Bormpoc 32 KnetouHoe apixaHue.

Bonpoc 33 ButamuH, BXOJSIIKNA B COCTaB MUPUIANMHOBBIX JIETUIPOTECHA3.
Bormpoc 34 Co6crBennas JIHK B kneTkax.

Bomnpoc 35 I[TpoaykTom ruapoiaunsa Kpaxmania.

Bormpoc 36 Peakuuu riukonusa.

Bornpoc 37 KoneuHblid TPOYKT INIMKOJIN3A.

Bormpoc 38 IIpoaykT aHa’ poOHOr0 AbIXaHHUS.

Bonpoc 39 Ilornomenue Boasl (H20) B mukne Kpebca mpoucxoauT B Xolle peakiuu MpeBpalleHus
KHCJIOTBI.

Bonpoc 40 IlepeHocunMKH 3J€KTPOHOB 00pa3yloT Ha BHyTpEHHEH MeMOpaHe MUTOXOHAPHUI YeThIpe
KOMIUIEKCa; IPU 3TOM OKHMCIIEHUE CYKIIMHATA (IHTapHOW KHUCIIOThI) KaTaJU3UPYEeTCsl KOMILIEKCOM.
Bomnpoc 41 Ilpu o6pazoBanuu ¢peoGuTHHA BBITSKKA 3€JI€HOTO JIHUCTA.

Bonpoc 42 I'pynna opraHu3moB, MpEACTaBUTEINM KOTOPOM B arpo’KOCHUCTEME 3aKaHYMBAIOT
npeoOpa3oBaHUE COJIHEUHOM IHEPIUH.

Bonpoc 43 3nauenue neHTo30(ochaTHOrO MUK Y pacTeHUH 3aKII0YaeTCsl B TOM, YTO OH CHa0xaer
KIIETKH.

Bormpoc 44 B pe3ynbraTe paboThI AIEKTPOH-TPAHCTIOPTHON IIETH JIBIXaHHS.

Bonpoc 45 YHuBepcanbHbIM HCTOYHUKOM dHEPTUU AJIS IPOLECCOB KUZHEAEATEIBHOCTH CIIYKUT
Bompoc 46 B nporiecce nprxanust Ipu pacuieruieHUH YIJIeB010B HauOouibiee KoaudecTBo ATO.
Bomnpoc 47 I'puGoBuIHBIE YAaCTUIBI HA BHYTPEHHEH MeMOpaHe MUTOXOHAPHUH SBIISIOTCH ...

Bompoc 48 Onpenenuts UHTEHCUBHOCTD JIBIXaHUS PACTCHUM.

Bomnpoc 49 Jlpixatensusiit ko3¢ dument(1K) npopocmmx ceMsH MOCOTHEYHHKA.

Bompoc 50 OkucnurensHoe ¢pochopuiupoBaHue.

Bomnpoc 51 B cocTtaB ackop6aTokcuaas3sl BXOAUT.

Bormpoc 52 Jlns 6rocuHTe3a )KUPOB JIbIXaHUE TTOCTaBJISET!

Bomnpoc 53 3akarounTenbHbli 3Tall a3pOoOHOT0 IbIXaHHS.

Bormpoc 54 JIoHOp 37IEKTPOHOB, ABUTAOLIUXCS 110 3JEKTPO-TPAHCIIOPTHOM LIENU JAbIXaHUS.

Bormpoc 55 Opranouiamu B KOTOPBIX MPOUCXOIUT Mpoliecc (PoTocHHTE3A.

Bomnpoc 56 XpomoTorpaduueckuit MeToJ1 pa3/ieIeH!s] MIMIMEHTOB MPEIOKUI.

Bomnpoc 57 Peaknus rimkosnusa.

Bonpoc 58 O0miue uepThl 1pIXxaHus U GOTOCHHTE3A.

Bompoc 59 KapaTtunonipl OrIomaror.

Bonpoc 60 Ponb cBeroBoit (hazbl B (POTOCHHTE3€ 3aKIIIOYAETCSl B TOM, UYTO B XO/€ Hee 00pasyroTcs
MOJIEKYJIBI.

Bormpoc 61 B pesynbsraTte cBeToBOM (ha3sl hoTOCHHTE3A.

Bompoc 62 C3-myTs hoToucHTE3A.

Bormpoc 63 BuramuH, BXOAAINK B COCTaB MUPUANHOBBIX AETUAPOTEHA3.

Bonpoc 64 IIurMeHT, ciaykamuii HEMOCPEACTBEHHBIM JOHOPOM 3HEPTUU A (POTOCHMHTETHUECKUX
peaKuui.

Bonpoc 65 Ponb cBeToBoit (pa3sl B GOTOCHMHTE3E 3aKIIIOYAETCSI B TOM, UYTO B XOJi€ Hee 00pa3yroTcs
MOJIEKYJIBI.



Bompoc 66 Tlornomenue Boabl (H20) B nukne Kpebca mpoucxoauT B XOA€ Peakiuy MPEBPAIICHUS
KHCJIOTHI.

Bomnpoc 67 Kierounoe apixaHue.
Bonpoc 68 B pe3ynbrate cBeToBO# (pa3bl HOTOCHHTESA.

Bormpoc 69 Vcxoaasim MaTepuaiom ajist GOTOCHHTE3A.
Bormpoc 70 Jlns pacTeHuit XapakTepeH TUI UTAaHUS.
Bompoc 71 Ilpu crutomrHol 061a4HOCTH OTOCHHTE3a OTPAaHUYHUBACTCS.

Bompoc 72 VYwuyenslii, Ha3BaBIIMI IPOLECC CHUHTE3a OPraHMYECKUX BELIECTB M3 HEOPraHUYECKHUX
(GhOTOCHHTE30M.

Bormpoc 73 BaneHTHbIE CBSI3U aTOMOB BOJOPO/Ia U KUCJIOPOJAa B MOJIEKYJIE BOJIbI PACIIOIOXKEHBI 11O
yTJIOM T'PalycoB.

Bormpoc 74 YHuKanbHOE CBOWCTBO pacTEHUS.
Bormpoc 75 I'unpodoOHbIe CBOMCTBA MOJIEKYJIaM XJIOpogHILIa.
Bormpoc 76 B coctaBe MoJIeKyIIbI XJIOpOPUILIA BXOAUT aTOM ...

Bormpoc 77 Ilpu B3auMoaeiicTBUN XJI0pOQHUILIA CO MIETOUBIO.
Bormpoc 78 XpomoTtorpadhudeckuiit MeTo ] pa3/ieieHus TUTMEHTOB.
Bomnpoc 79 Peakuus riaukosusa.

Bormpoc 80 Cunrte3 AT® B KileTKax.

Bonpoc 81 Ilpu crutoniHoit o6mavynoctu (hOTOCHHTE3a OTPAHUYUBACTCS.

Tema 3 Poct u pa3zsurtue pacrenuil. CUHTE3, IPEBpAIIEHUE U NTEPEIBHKEHNE OPraHUUYECKUX BELIECTB
B PaCTeHUHU

Bonpoc 1 Haubonee mnepcrneKTUBHOE C TOYKM 3peHHUs] OUMOJOTMM, AarpOTEXHUKH U 3KOHOMMKH
Pa3MHOKEHHE.

Bonpoc 2 CoenuHenusi, ¢ IOMOILBIO KOTOPBIX OCYILECTBIISETCS B3aUMOAECUCTBUE KIIETOK, TKAHEH U
OpraHOB M KOTOpble B MajblX KOJMYECTBAX HEOOXOAMMBI JJIi 3alycka M Perysiuuu
(U3HNOTOrHUECKUX U MOP(POreHETHUECKUX MTPOrPaMM.

Bormpoc 3 Xumuueckue B3auMOAEHCTBUS MEX/1y paCTEHUSIMU B COOOIIECTBAX.

Bonpoc 4 1o mepe crapeHust pacTeHUs BBIJIEICHHAE BELIECTB B OKPYIKAIOLLYIO CpEAy.

Bompoc 5 CBo#cTBO cOMaTHYECKMX KJIETOK PACTEHUW TOJHOCTBHIO PEaTu30BBIBATH MOTEHIHAI
pa3BUTHSL.

Bormpoc 6 AMuHOKHCI0Ta, coAepkKalias MHOTO a30Ta.
Bonpoc 73aBucumocTs pocTa U pa3BUTHsI OAHUX OPTaHOB PACTEHUH OT APYTHUX.

Bompoc 8 [IpobyxaeHue crsimx mo4Yek BoI3bIBACTCS YIATICHUEM.

Bonpoc 9 IIpopacranue cemsH.

Bompoc 10 YepenoBanue nepuo 0B OOUIBLHOTO U CJIA00TO TIJI0IOHOIICHHS] Y MHOTOJIETHUX PACTEHUH.
Bompoc 11 CocTosiHnEe OKOS LIENOr0 PACTEHUS XapaKTEPU3YETCS.

Bonpoc 12 Curnain st BCTYIUIEHUSI PACTEHHS B COCTOSTHUE MOKOSI.

Bomnpoc 13 IlpaBuibHas mocie0BaTeIbHOCTh (a3 B OHTOTCHE3€ KIETKH.

Bonpoc 14 beictpoe yBennueHue o0bema KIETKH.

Bompoc 15 Perynaupyer BTOpuuHOE yTONIEHUE KOPHSI.

Bompoc 16 WHrubutopsl, coaepxkammecs B CEMEHAaX | MPEMATCTBYIOIIME IPOPACTAHUIO,
o0ycaBIuBalonIne MOKOH.

Bonpoc 17 OcHOBHBIM HCTOYHUKOM (hochaToB NP MPOPaCTAHUK CEMSH.



Bonpoc 18 I'pynma opraHu3sMoB, NpeACTaBUTENM KOTOPOW B arpOdKOCHUCTEME 3aKaHYMBAIOT
npeoOpa3oBaHre COTHEUYHOM SHEPTUH.

Bonpoc 19 ®a3a crapoctu.

Bomnpoc 20 Bpems oT Havasna AeiCTBUS pa3ipaxkUTelsl 10 Hayalla BUJIUMON PEaKIIUU.

Bompoc 21 Cornacho Teopun TymaHOBa, pacTeHUs MPOXOAAT TPU 3Tarna MOATOTOBKU K 3UMOBKE.
Bormpoc 22 IloBpexaeHns yacTu pacT€HUs WM BCETO OpraHU3Ma.

Bonpoc 23OpuenTtanuss B MHPOCTpPAaHCTBE, OOYCIOBIIEHHAs HEPAaBHOMEPHBIM paclpeeeHueM
KHCIIOpO/a.

Bomnpoc 24 Bua mnokos, KOTOpslii 00yciaBiuBaercsi (hU3HOJIOTHUYECKUM COCTOSIHUEM pacTeHUs U
ABJISIETCS CIIEJICTBUEM €€ IBOJIIOLINH.

Bormpoc 25 Ckapudukanms.

Bomnpoc 26 Knerounoe cTpoeHre OpraHu3mMoB.

Bonpoc 27 BereraiimoHHbIi METO — 3TO BbIpallldBaHUE PACTCHHUIA.

Bompoc 28 IlpocTpaHcTBeHHAass OpraHu3allvds OTACIBHBIX YacTeH, pasleleHue (QYHKIHS MO OCH
pacTeHui.

Bormpoc 29 BausiHue oqHux yacteil opranu3smMa Ha CKOPOCTh M XapakTep pocTa ApYyTux.

Bomnpoc 30 B peryssiiiuu npopactaHusi CBETOUYBCTBUTEIBHBIX CEMSH.

Bonpoc 31 I'a3000pa3HbM (PUTOTOPMOHOM SIBISETCS ...

Bomnpoc 32 Ilpouecc 3BOIOLMOHHOIO Pa3BUTUSL PACTUTENBHBIX OPraHW3MOB, MPHUHAMJIEKAININX K
OJIHOMY TaKCOHY.

Bormpoc 33 3anepxarb cTapeHUe OAHOJETHUX PACTEHUM.

Bormpoc 34 ®utoropmMoH, criocoOCTBYIONINI 3aKPHIBAHUIO YCTHHII.

Bompoc 35 Ilapa3uTsl, nocensiroiuecs Ha MEPTBBIX OCTaTKAX.

Bormpoc 36 3aBucUMOCTb pocTa U pa3BUTHUS OJHUX OPraHOB PACTEHUN OT IPYIHX.

Bomnpoc 37 Ha nose nieHuiibl MOXKHO HAWTH MPOPOCTKH, JIUILICHHBIE 3€JIEHON OKPACKHU.

Bonpoc 38 OcHOBHBIM UCTOYHUKOM (POchaToB MpU MPOpPACTaHUH CEMSH.

Bomnpoc 39 HauBsiciiei KamiopuiiHOCTBIO.
Bormpoc 40 Perynupyer BTOpUYHOE yTONILEHUE KOPHSI.

Bonpoc 41 Ilokoil, koTopelii 00ycClaBIMBAalOT HMHIHUOUTOPBI, COJAEpXKalluecs B CEMEHax M
MPENSITCTBYIOLINE MPOPACTAHUIO.

Bonpoc 42 Iloka3zaTeinp, BO3pacTaroUi IpU IPOrOPKaHUH KUPOB U MaCEll.

Bormpoc 43 BiausiHue oqHUX 4acTeil opranu3Ma Ha CKOPOCTh M XapakTep pocTa APYyTux.

Bonpoc 44 B nepBblil IEpHOJ 3aCyXH B JTUCTHSIX PE3KO BO3PACTAET.

Bompoc 45 Ilpouecc 3BOJIOLMOHHOIO Pa3BUTUS PACTUTENBHBIX OPraHU3MOB, MPUHAUIEKAIIUX K
OJIHOMY TaKCOHY.

Bonpoc 46 Iloka3zaTeins, BO3pacTarouUi IpU IPOPACTAHUN CEMSIH MACIUYHBIX KYJIbTYP.

Bormpoc 47 Yem obGecnieunBaroT pacTeHHE-X0351MHA KIIyOEHbKOBBIE OaKTEPUU.

Bomnpoc 48 IIutatenbHas IeHHOCTh O0€IKOB O000BBIX KYJIbTYp, Y.

Bompoc 49 ITutaTensHas IEHHOCTh OCJIKOB 3€PHOBBIX KYJIBTYP, %o.

Tema 4. MunepanbHoe nutanue pacteHuil. [Ipucnocobiienne u yCTOMYMBOCTh PaCTEHUN Cpeibl

Bormpoc 1 KonTposs (IuarHocTrka) 3a MIMTaHWEM PACTEHUI Ha OCHOBE aHaIM3a MOYBBI.
Bonpoc 2 Cpena, B K0TOpoii 60JIbIlIe BCET0O MUKPOOPTaHU3MOB.
Bonpoc 3 Conepxanne KaablHs yBETUYUBAETCS 110 MEPE CTAPEHUS TKAHEH.

Bonpoc 4 OntumansHoe 3Hauenue PH cpenbt it noriomeHus noHoB aMmMoHus (NHa).
Bomnpoc 5 Okcanat kajibius.
Bomnpoc 6 Xumuueckue 31€MEeHTHI B KIIETKE.

Bomnpoc 7 BHyTpu KJI€TKH B Iepejaye CUTHAJIOB K TEHOMY.
Bonpoc 8 DddextuBHOE nepeABHKEHHE MUHEPANbHBIX BEIIECTB M IMPOAYKTOB (OTOCHHTE3a IO
cocyiaM 00eceunBaeT BbICOKAsi CHOCOOHOCTh BOJIBL.



Bormpoc 9 Kiy6eHbkoBbIe OakTepru 00ECIIeYNBAIOT paCTEHNUE-X0351HA.

Bomnpoc 10 Hegocrarok a3ora B mouse.

Bonpoc 11 HenocraTk xene3a y paCTeHUM.

Bonpoc 12 Pe3kuii nepuiuT coequHeHni cepbl paCTeHUS UCTIBITHIBAIOT IPH 3aCOJICHUU.
Bomnpoc 13 IlepBoHayanbHbIii 3Tan NOTJIOMIEHUS MUHEPATIbHBIX BEIIECTB PACTCHUEM.

Bomnpoc 14 [Tono6Ho 3acyxe Ha pacTeHHUE IEUCTBYET.

Bompoc 15 Jlepunur Kakoro »sjeMEHTa Y TUIOJOBBIX PACTCHHH BBI3BIBAET PO3ETOYHOCTh H
MEJKOJIUCTHOCTb.

Bompoc 16 Cpena, B KoTOpoii 001bIIIe BCETO MUKPOOPTaHU3MOB.

Bonpoc 17 CriocoOHOCTh TEMJIOII00MBBIX PAacTEHUI BBIACPKHBATH TEMIIEPAaTYpPhl HECKOJIBKO BBIIIE
0°C.
Bompoc 18 B 3amute pactennii oT mH()EKIHii 00JIBITYIO POIIb.

Bomnpoc 19 Ykaxute psij 3J1eMEHTOB, BKIIOYAIOIIUN TOJIBKO MAKPOIJIEMEHTHI.

Bomnpoc 20 Ykaxute psij] 3JIEMEHTOB, BKIFOYAIOIIUH TOJIBKO MUKPOIJIEMEHTHI.
Bomnpoc 21 K MukposineMeHTaM OTHOCST 3JIEMEHTHI.

Bormpoc 22 B niepBbiii nepro 3aCyXH B JUCThSIX PE3KO BO3PACTAET COAECpKAHUE.
Bonpoc 23 buonoruyeckasi Horiomniarias cnocoOHOCTh MOYBHI.

Bornpoc 24 3nauenue Maruus Juist paCTEHUM.

Bompoc 25 Cpena, B KoTOpoit 60JIbIIIE BCETO MUKPOOPTAaHHU3MOB.

Bormpoc 26 YacTb pacTeHUs] C HAUMEHBIINM KOJIUYECTBOM HUTPATOB.

Bomnpoc 27 IlpunoceBHoe yj00peHUe BHOCIT OJIHOBPEMEHHO C IOCEBOM MJIM MTOCATKON PACTCHUH.
Bompoc 28. ®opMupoBaHHME MNPOYHON COJIOMHUHBI M NPEIOTBPALICHMS IOJETaHus, 3EPHOBBIM
KyJIbTypam.

Bompoc 29 IIpoButamunoMm A.

Bomnpoc 30 ITycTo3epHOCTb y XJ1€0HBIX 3]1aKOB BbI3BaHA HEJJOCTATKOM.

Bormpoc 31 Mopo30cToiKOCTh 03UMBIX KyJIbTYp MOBBIIIAIOT y100pEHUS.

Bomnpoc 32 Kakux XMMHYECKUX 3JI€MEHTOB B KJIETKe 0OJIbIIe BCETO.

Bompoc 33 I'ubens pacTeHuit mo1 G0IBITUM CHEXHBIM ITOKPOBOM.

Bomnpoc 34 XuMmudeckue B3auMoJIeHCTBUS MEXy PACTEHUSIMU B COOOIIIECTBAX.

Bompoc 35 JKapocToifkocTh — 9T0 COCOGHOCTH pacTeHuit mepeHocuTs Temmnepatypsi, (°C).
Bomnpoc 36 I'ubens pacTeHuit OT CMBbIBaHUS BOJO .

Bompoc 37 DddexTuBHOE nepenBuKEHHE MUHEPAIbHBIX BEUIECTB U IMPOIYKTOB (DOTOCHHTE3a IO
cocyJziaM 00ecIieunBaeT BbICOKast CHOCOOHOCTD BOJIBI.

Bormpoc 38 O6Ha)keHue MOA3EMHON YacTH CBSI3aHO C YMEHBIIEHHEM TeMIepaTyphbl U 3aMep3aHUEM
BEPXHETO CJIOS OYBBI.

IIpouenypa oueHMBaHUsI TeCTHPOBAHHUS. TIOCJII€ CAMOCTOSITEIBHOTO HW3Y4YEHHs MaTrepuaia
oOyyaromuicss TMPOXOJUT TecTUpoBaHWEe. MeronoMm ciydailHOro BbIOOpa, oOydaromiemycs
HeoOxoauMo pemuth 30 TecToB. Meron TecTupoBaHus — OymMakHbIii., cucrema Moodle. Ctynenty
H€06XOHI/IMO BBI6paTI) OIVH WJIN HECKOJIBKO IMPABUJIIbHBIX OTBETOB.

Kpurtepun oueHKH TeCTHPOBAHMS

- OlIeHKAa «OTJHMYHO)» BBICTaBJISETCS 00ydarolemMycs, eCil OH JIEMOHCTPUpPYET oT &5-

100% BBIIOIHCHUS 3amaHuil. Bece Tpe60BaHI/I$I, MPCABABISACMBIC K 3aIaHUT0, BBITIOJIHCHBI.



- OIIeHKA «XOPOII0» BBICTABIISICTCS 0OydYaroUmIeMycsi, €ClId OH JIEMOHCTpupyer ot 71-
84% BrITIOTHEHMS 3aaHUi. Bee TpeboBaHus, IpeIbsBIIEMbIe K 3aaHUI0, BHITIOJTHCHBI.

- OlleHKA  «Y/JAOBJIETBOPUTEJBLHO»  BBICTABISIETCS  OOydyarolmeMycs, €ClId  OH
nemoHcTpupyetr oT 50-70% BbwImonHEeHUs 3aqaHus. BOJBIIMHCTBO TpeOOBaHUM, MPEIBSIBISIEMBIE K
3aJJaHHIO, BHITTOJIHEHBI.

- OIleHKA «HEY/I0BJETBOPHTEIbHO» BBICTABISICTCS OOydYaromeMycsl, €ClIH OH
neMoHcTpupyer MeHee 50% BbIONHEHUs 3anaHus. MHorue TpeOoBaHUS, MPEIbIBISEMbIC K

3aJaHnI0, HC BBIIIOJIHCHBI.

NuauBuayajbHble 3a1aHUE

1. HaOaroneHue BHEIIHHUX MPU3HAKOB HEIOCTATOYHOCTH 3JIEMEHTOB MHHEPAJIbLHOIO
nuTaHus. B yueOHMKE HaXOAAT ONMUCAHWE MPU3HAKOB HEJOCTATOYHOCTH MHHEPAIBHBIX JICMCHTOB.
Haxomatr B mone wiM mnpuycageOHOM ydYacTKE PACTCHHUsS, HMEIOIINE XapaKTepHbIC NPU3HAKU
HejocTaTogHOCTH. Jlydine Bcero 3To HaOJIOaTh HA pacTeHHUSX-WUHIUKaTopax. Hemocrarok asora —
Ha [IBETHOM uiau OEJIOKOYaHHOW KamycTe, uYepHOM cmopoauHe; ¢ochopa — Ha TypHemce, 600ax,
KpacHOW CMOpOJWHE, KPBDKOBHUKE, MarHus — Ha I[BETHOW Kairycte, Kaptodesne, KPbDKOBHHKE,
s0JI0OHE; Kele3a — Ha oBce, kapToderne, si010He, MannHe. OMUCHIBAIOT U3MEHEHUS, JCTAl0T PUCYHKH
WM 32KJIaJIBIBAIOT repOapuii.

* 3%-ii pactBop H202 mokymartor B anreke.

2.. ObOnapyxkenne KiIyOeHbKOB Ha KOPHAX 0000BbIX pacTeHHMH. AKKYpaTHO BBIKAIbIBAIOT
pacteHus ropoxa, 0000B, JIfonuHa, KiieBepa. OTMBIBAIOT KOPHU BOJIOM M HAXOAAT HA HUX KIIyOEHBKH.
OTMeyaroT X KOJIMYECTBO, pa3Mepbl, GopMy U OKpacKy. CpaBHHBAIOT KIIyOCHBKH Pa3IMYHBIX BHJIOB
pPacTeHUH M OJHOTO W TOTO K€ BUJA C PAa3IMYHBIX y4YacTKOB. Pe3ynbTaThl 3amuCHIBAlOT B TaOIuIy,
OOBSICHSIIOT, IEIAIOT BEIBOIKI.

3. HabGuaronenue sipycHOil M3MeHYMBOCTH MOpPQoI0rnyeckux NPHU3HAKOB 3j1akoB. Ha yudacrtke
BBIOMPAIOT C KaXJIOr0 BapuaHTa (He MeHee JBYX) ombITa Mo 10 pacTeHMH MIIEHWIIBI, SYMEHS WIH
JIpYyruX 3J7aKoB, HaxoAsmuxcs B ¢aze KonouieHus (1BeTeHust). JIMHEHKON H3MepsoT MJIUHY U
HIMPUHY CaMOM IIMPOKOW YacTH JIMCTOBOM IUIACTUHKH IO sipycaM Yy Bcex pacreHuil. Haxomar mx
CpeZiHEee 3HAaUE€HUE U PACCUUTHIBAIOT CPEIHION ILIOLIA b JINCTHEB 110 SpycaM 1o popMyIie:

Sa=0,67ab,

rae: Sy — IUIOMIAb JIUCTA, CM2;

aub— IIMHA ¥ MIMPHHA JIUCTA, CM;

0,67 — ko3 purreHT IepecyeTa.

Ha MumMerpoBoii Gymare (Oymare B KJIETOUKY) CTPOAT KPHBEIE APYCHOH H3MEHUMBOCTH: HA
ocH aGCIMCC OTKIIAIBIBAIOT APYC JTHCTHEB, HA OCH OPJIMHAT — TOKA3aTeN. AHATH3UPYIOT Pe3yIbTaThl
OIIBITA, ICTAIOT BHIBOIBL.

IIpouenypa oneHuBaHUsI MHAUBHIYAJIBHOIO 32 JaHUSA
WNunuBuayanbHOE 33JjaHue COCTOMT M3 MPAaKTUYECKOH yacTu, oOydaromeMmycst HeoOX0AuMO
TEOPETUUECKH U MPAKTUUYECKH 000CHOBATh PE3YJIbTAThI TOJYYEHHBIX UCCIIEOBAHHM.
IIpu oueHke onpenensercs MOJHOTa U3JI0KEHHS MaTepralla, KadeCTBO U MOCIEA0BATEIbHOCTh
U3JIOKEHUSI MBICTIEH, Haau4ue JOCTATOYHBIX MOSCHEHUH, PUCYHKOB WiM (oTorpaduil OMbITOB H
HaOmronenuii (repbapust). PaboTta BIMOTHAETCS OTHUM JIOKYMEHTOM.



Kpurtepuu onieHKH HHIHUBHIYAJIbHOTO 3aJaHUS:

«3aueT» BBICTABISCTCS B Cly4ae, €CIM MHAWBUAYAJIbHBIC 33/JaHUS BHITIOIHEHBI, MPUBEICHBI
pucyHku, Tabmunbl u wutroctpanuu (pororpadum, repbapuii), TpeOyrIIHMe STH TOSICHEHUS IO
pabore.

«He3auer» BBICTaBIsieTCS B Ciy4ae, ©CIM WHIUBUAyalIbHBIC 3a/laHUsl HE BBINOJHEHBI, HE
NPUBEJCHBI PUCYHKH U WiUTiocTpanuu (potorpaduu, repbapuii) u T.11. mo padote, TpeOyromue 3Tu
MOSICHEHHSI K ITOCTAaBJICHHOMY BOITPOCY.

BOHPOCLI K 3K3aMEHYy:

Komnerenmnus Bompocst

OIIK-1 Cnocoben pemats | 1. Ilpeamer, 3amaun ¥ METOABI (PU3HOIOTHY PACTEHHIA.

THIIOBBIE 3ama4yn | 2. ['nmaBHeWIIue Tanbl pa3BUTHS (GU3HOIOTHU PACTCHUI.
po(heCCUOHAIBLHOM 3. 3uauenue TpynoB Y. Japsuna, K.A. TumupsizeBa u apyrux
ACSITENIBHOCTH Ha OCHOBE 3HAHUI YUEHBIX B Pa3BUTUH (PU3NOJIOTHU PACTEHUIL.

OCHOBHBIX 3aKOHOB | 4, Pa3npaKMMOCTh W peakuus KISTKH Ha IOBPEXAaroee
MaTCMaTH4YCCKUX u JercTBre. 3aKOHBI PA3APaAXKUMOCTH.

CCTCCTBCHHBIX HayK € | 5. PacrturtenbHas KJIeTKa Kak OCMOTHYECKasi CHCTEMA.

MPUMEHEHUEM HHDOPMAUMOHHO- | 6, XpMudecKHii COCTAB, CTPYKTypa W (YHKIMH KICTKH M ee

KOMMYHHKAIMOHHBIX OpraHeiul.

TEXHOJIOTHH 7. CTpoeHHWe W 3HA4YE€HHE KIIETOYHOW OOOJOYKM B IKHU3HH
pacTUTENIbHOU KIETKH.

8. ®epmentsl. Hx crpoeHne, OCOOCHHOCTH JEHCTBHUA U
(uznoIornyecKas poib.

9. 3aBUCHMOCTH JAEHCTBUS (EPMEHTOB OT YCIOBHH CpEIbl
(remneparypa, pH cpeapl, kKoHUeHTpauus). AKTHBATOPBI H
WHTHOUTOPEI.

10. Buocunres 6enxoB. Pors JTHK u PHK B a3TOM mporiecce.

11. Mexanu3mBbl TIOCTYIUICHHS BEINECTB B KIeTKy. CTpoeHHMe M
3HaueHHEe MEeMOpaH.

12. Tlnazmonus. Jemnasmonus. Axcop6iws, (onpenenenus). [pu
KaKHX YCIIOBHSX U KaK MPOUCXOJISAT ITH SBJICHUSI.

13.PacTBOpbl,  OKpyXarome  KJIETKy  THIep-,  THIo-,
MN30TOHUYECKHE.

14. ConeprxaHue, poiib U COCTOSIHHE BOJIbI B PACTCHHSIX.

15. TepmonHamMuyeckue  OCHOBBI ~ BOJOOOMEHa  (BOJHBIMH,
OCMOTHUYECKHH,  MATPUYHBI  HOTEHUUAI,  I[OTEHIHAN
JTaBJICHUS).

16.Tloctymienne BOABI B  KIETKH KOpHsA. MepomnpHsTus,
HarpaBJIeHHbIE HAa ONTHMH3ALMIO ATOTO MIpoLiecca.

17. ®opmbl BOIIbI B TOUBE, HX XapaKTEPUCTHKA, JOCTYITHOCTD JUIS
pactenuii. KoadunmenT 3apspanusi.

18.KopHeBoe napieHHe ero pasmepsl, (HU3HOJIOTHYECKAs POJIb.
Cocymass ¥ HarHeTarelbHas JIEATENIBHOCTb  KOPHEBOM

CUCTEMBI.
19. Tpancnmpanmsi, ee pa3mepbl, 3HaueHHe. EIUHUIBI H3MEepeHHs
TpaHCTIMPaIuN (TpaHCTIMPAITMOHHBIH ko3 duruenr,
MPOJTYKTUBHOCTh TpaHCIHPAIINH, WHTEHCUBHOCTh

TpPaHCHHMPALMU, OTHOCUTENbHAS TPAHCTIUPALIUS).

20. JTuct kak opraH TpaHcnupaiui. Buisl TpaHCIHpaIHy.

21.Crpoenue ycThbull, (UIHOIOTHS YCTBUYHBIX JBHIKECHHH,
3HAa4YCHUE YCTHUI] B PETYIUPOBAHIH TPAHCTIMPALIUH.

22.TlepenBWKCHUE BOJbI B CHCTEME IMOYBA-PACTCHHE-BO3/IYX.
Cuibl, IepeABUraloNIie BOAY 10 PACTEHHIO.

23. Boanblit 6ananc pactenuii. Boanslit 1eunut, ero BiusHue Ha
pacTeHue. 3aBaaHysl U €ro MOCIEICTBHSL.

24. Y cTOWIMBOCTD PACTEHHH K MIEPHOTUUECKOMY MTOATOILICHHMIO.




25.

26.

217.

28.
29.

30.
31.

32.
33.
34.
35.
36.
37.

38.
39.

40.

41.

42.

43.

44,

45.

46.
47.

48.

49

50.

51.

52.

53.

OO6mass  xapakTepuctuka  (GoToCHHTE3a.  [lmaHeTrapHOe
3HauYeHUe (POTOCHHTE3A B KHU3HU PACTCHUH.

Jluer xak opraH ¢orocuHTe3a. XIIOPOIUIACTBI, MX COCTaB,
CTPYKTypa, pyHKINH.

[Turmentsl 3eneHoro aucta (xjopodpumn A, B, xaportuw,
kcaHTopmn). VMx monHas xumuueckass (opmyna, CBOHCTBa
(pu3mueckne, XMMUICCKUE, ONTHYCCKHE), 3HAUCHUE B KU3HH
pacTeHui.

CaeroBas peakuus (OTOCHHTE3A.

TemnoBas peakuusi (QorocuHTe3a. broxumus ycBOeHHUS
yraekucioro raza C3-pacrenuit (uukn Kanpuna).
doToneprnoan3M pacTeHHM.

Pomr cBeta B mpomecce (dortocmHTe3a. OmpemencHue
(ITyOpUCIICHITHH.

Oco0eHHOCTh yCBOEHHUS yriiekucioro rasa Cs-pacTeHuil u
CAM - pactenuii. [TorsaTre o GOTONBIXaHUH pacTCHUI
Cytounslit xox (hoTOCHHTE3A.

Mertoasl onpeaeieHrss UHTEHCUBHOCTH ()OTOCHHTE3a.
BrusHne BHEMIHWX W BHYTPEHHHX (PAKTOPOB HA MPOIIECC
¢doTtocuHTE3A.

KyneTypa pacTeHuii B yCIOBUSX UCKYCCTBEHHOTO OCBEIICHHS
(CBETOKYyIbTYypa).

CoBpeMeHHBIE TIpencTaBieHus O (oTocuHTe3e. YCIoBUSA
HEOOXOUMEIE JIJIsl €T0 OCYIECTBIICHUSI.

[lenTo30docdarHbIi UK.

AbspobOHast ¢aza ApIXaHHUA, XUMH3M. MeCTO OCyIIECTBICHUS B
KJIeTKe. buonornyeckas posis.

AHaspobOHas (aza MpIXaHus, XUMA3M. MECTO OCYIIECTBICHHUS
B KJIeTKe. bronoruyaeckas posb.

[IpeBpamenne »sHepruu npu AblXxaHUHd. OKHUCIUTEIBHOE
¢dochopumrpoBanue.

Crpoenue, cBoiicTBa uW (GYyHKIUH MUTOXOHApui. Teopus
OKHCIUTENBHOTO (hocHOpHIITHPOBAHHUSL.

DepMeHTHI JIBIXaHHS. Turmbt OKHUCIUTEIEHO-
BOCCTaHOBUTEIHHBIX PEAKITHI.

OO0mmass XxapakTepUCTHKA JbIXaHHS, €ro 3HAYCHUE B JKU3HU
pacTeHHid, CBSI3b C APYTHUMH Tpolleccamu. VHTEHCHBHOCTB
JIBIXAHUS U JBIXaTeIbHBIN KOA(D(UITUEHT.

Hpyrue IIyTH OKHCJICHUS (TTTMOKCOJIATHEIH,
neHTo30(¢ocdarHblii) HMX B3aUMOCBS3b. PoJIb JbIXaHUsS B
OmocuHTe3e OENKOB, JHIHIOB, aMHHOKHCIIOT, HYKIEHHOBBIX
KHCJIOT U Jp. BAXXHBIX COG}II/IHCHI/II\/’I.

CyIuHOCTS Mporecca JIbIXaHue PacTeHHH.

[lonsiTue o pocre, pa3BUTHE W OHTOTeHe3e pacTeHuid. Mx
B3aWMMOCBA3b U 3HAUYCHUEC I C.-X. IIPAKTUKHU.

[Tokoti, €ero XapaKTEpUCTHKA, OHMOJIOrHYECKOE u
XO03SIICTBEHHOE 3HAUEHHE.

.PoctoBele u  TypropHele  JIBHXKEHMS  pPACTECHMH, HX

OMOJIOrMYECKOE 3HAUCHMUE.

Pasputne pactenuii. Tumbl oHTOreHe3a. JTambl OOJBIIOTO
JKU3HEHHOTO IIUKJIa U UX XapaKTEPUCTUKA.

®duToropMoHsl  (ayKCHHBI, THOOEPENMHBI, IUTOKCHUHBI,
stuseH, ABK). x ¢usnonoruueckas poib.

®usnosnoruss crapeHuss pacteHuid. Teopus IUKINYECKOTO
CTapeHus M1 OMOJIOKEHUS pacTeHnuid. Ee 3HaueHwme.
YnpaBneHue reHepaTHBHBIM Pa3BUTHEM M CTAPEHUEM B C.-X.
npakTuke. [yt perynupoBaHusi CBETOBOTO, TEMIIEPATYPHOTO,
BOJHOTO ¥ MHHEPAJIHHOTO PEKUMOB.




54, duznoaorHs MPOpaCcTaHUs CEMSIH.

55. [IpupoIHbIe PeryasTopsl pOCTa.

56. Ucnonb3oBanre  (HUTOrOPMOHOB U (PU3HOIOTHYECKH
aKTUBHBIX COCIMHCHHMII B MNPAKTUYECKOW JESATEIBHOCTH
YeJI0BeKa.

57.IlpeBpalieHre YIriaeBoJOB U KUPOB MPU MPOPACTAHUM CEMSH.
@DepMEeHTBI, yUacTBYIOLIHE B 9THX IPOIEccax.

58. TpaHCHOpT OPraHUYECKHUX BEIIECTB B PACTCHHSIX.

59.I'muKo3uabl W ajKalouIbl, MX XHUMHYECKHH COCTaB,
COJICP)KAHUE B CEIILCKOXO3SMCTBEHHBIX PACTCHHSIX.

60. AHTHOMOTHKH U (PUTOHLIU/IBI PACTCHH.

61. [IpepaiieHne Kpaxmaia U caxapo3bl B pacTeHHH. DepMeHTHI
HPEBPAIICHUSL.

62. [ToyBa KaK HCTOYHHK MUTATEIBHBIX JICMEHTOB JJIsl PACTCHUIA.

63. HeoOxoaumbie Makpo - ¥ MUKPOJIEeMEHThI. VX neduimr.

64. BrocuHTeTHYECKAs! U BBIICIUTEIbHAS 1SS TEIBHOCTD KOPHEBOM
cucTeMbl. MIx Ononoruveckas poiib. AJuienonaTus.

65. ®u3nonoruyeckas pojib U OCOOCHHOCTH HHTAHUS PACTCHUI
A30TOM.

66. MUKpORJIEMEHTBI M HMX pOJdb B JKU3HH  pPACTCHHH.
OyHKIMOHATIbHBIC HAPYIICHUSI IPU UX HEJJOCTATKE.

67.MakpossieMeHTbI ¥ WX pOJlb B JKU3HH  PACTCHHH.
OyHKIMOHATIbHBIC HAPYIICHUSI IPU UX HEJJOCTATKE.

68. KpyroBopoT a30Ta B CBSI3M C JKH3HEAEATEIBHOCTD PACTEHUIA.

69.IlornomieHre HWOHOB W3 TO4YBBL. VX TMEpEeIBIDKCHUE W
niepepacipeie/ieHue o pacTeHuro. PeyTuimzanus.

70. MexaHu3MBbI MOCTYIUICHHUS 2JIEMCHTOB MUHEPAJIbHOTO MUTAHUS
B PacTCHHSI.

71. Posb MUKOPHU3bI B TIOYBEHHOM IMUTaHHUHU JIPEBECHBIX PACTCHUI.

72. AMMoHnuKanus, HUTpUUKAIMA U JCHUTpUDUKAIIHS.
3aBUCUMOCTH OT YCJIOBUH CPEIIbIL.

73.3acyXx0yCTONYHBOCTb. Mertoapt JUAarHOCTHKHU
(U3NOTIOTUYECKOTO COCTOSHUS PacTEHHI NPH JICHCTBUH 3acyX.

74.Ta30yCTONYUBOCTH PACTCHHH.

75. )KapocToiKoCTh pacTeHHI 1 MyTH €€ MOBBIIICHHUS.

76. CostHeuHas paualisi ¥ paJHalliOHHBIX PEXKUM HACAKICHUI.

77. brossexTpryecKkas aKTHBHOCTb PACTCHHH.

78. IMMyHHUTET pacTeHuil U 4eM OH 00YCIIOBIICH.

79. ITputeynaBarBaroIas CioCOOHOCTh PA3IMYHBIX PACTCHHIA.

80.Biusine  MeTeopakTOpOB  Ha  CTENEHb  MOBPEXKICHHS
PaCTHTEILHOCTH BPEIHBIMHU I'a3aMHu.

81. Mopo30CTOMKOCTh pacTeHHil.

82. BUMOCTOMKOCTh PACTCHHIA.

83. X01010CTONKOCTh pacTeHHil.

Bomnpocsl k 3k3ameny:
PA3JIEJI 1. ®uznonorust 1 6MOXUMUS PaCTUTEIBHOM KIIETKH.

1.ITpenmer, 3a1aun 1 METOABI (PU3UOJIOTHU PACTEHUH.

2.I'naBHelye HTarsl pa3BUTHA (PU3HOJIOTUN PACTEHUI.

3.3nauenne TpynoB Y. Jlapsuna, K.A. TumupszeBa U Opyrux ydeHBIX B pPa3BUTHH (HUZHOIOTHH
pacTeHUN.

4.Pa3apaxMOCTh M peakliys KJIETKH Ha MOBPEeXJIatoliee IeHCTBUE. 3aKOHBI pa3apaKuMOCTH.
5.PacturenbHas KiIeTKa Kak OCMOTHYECKasi CUCTEMA.

6. XUMHUYECKHIT cOCTaB, CTPYKTYpa M (PYHKITUH KJIETKH U €€ OpraHeLL.

7.CTpoeHue U 3HauUeHHE KJIETOYHOM 000JIOUKHU B )KU3HU PACTUTEIBHOMN KIICTKH.

8.@epmenThl. IX cTpoeHne, 0COOCHHOCTH ACUCTBUS U (PU3NOIOTHIECKAs POITh.



10.
11.
12.
13.

9.3aBHUCHUMOCTD ACHCTBUS (hEPMEHTOB OT YCIOBHM cpeabl (Temmeparypa, pH cpenbl, KOHIICHTpalus).
AKTHBATOPHI U HHTUOUTOPEI.

10.buocunTes 6enkos. Pons JIHK u PHK B aTOM miporiecce.

11.MexaHu3MBbI OCTYIJICHHSI BEIIECTB B KJIeTKy. CTpOoeHUE U 3HAYCHUE MEMOpaH.

12 TInazmonus. Jlemnazmonus. AacopOuus, (onpeaenenus). [lpu kakux ycnoBusiX U Kak MPOUCXOIST
9TH SIBJICHUSL.

13.PacTBOpBI OKpYy:KarOIIKE KIETKY TUIEp-, TUIIO0-, U30TOHUYECKUE.

PA3/IEJI 2. Boauslil pexuM pacTeHHil.

1. CopeprxaHue, poiib U COCTOSHUE BOJIbI B PACTCHUSIX.

2. TepmomuHaMuU4ecKre OCHOBBI BOJOOOMEHA (BOIHBIM, OCMOTHYECKHI, MATPUYHBINA IMOTCHIIHAI,
MOTEHILIMAJ JIaBJICHUS).

3. IlocrymuieHne BOABI B KIETKM KOpHSA. MeponpusaTus, HAIpaBICHHBbIE HAa ONTUMHU3ALUIO 3TOTO
mporecca.

4. ®opMbl BOIBI B TIOYBE, MX XapaKTEPUCTUKA, IOCTYMHOCTh i pacteHuid. Koaddummenr
3aBsJaHUS.

5. KopHeBoe maBneHue ero pasmepsl, ¢usnonoruueckas ponb. Cocymias W HarHeraTelbHas
JIEATEIbHOCTh KOPHEBOUM CUCTEMBI.

6. Tpamcrmpanmsa, ee  pasMepsl, 3HadeHue. EAuMHUIBI  U3MEpeHUs  TPaHCIHUPALUU
(TpaHCTIMpallMOHHBIA  KOX(G(GUIUEHT, TNPOAYKTUBHOCTH TPAHCIUPALUH, HMHTEHCUBHOCTD
TpaHCIHUPALUHU, OTHOCUTENIbHAS TPAHCIIUPALIHS).

7. Jluct kak opras TpaHcnupauuy. Buael Tpancnivpanuu.

8. Crpoenme ycTbull, (pU3HONOTHUSA YCTHUYHBIX JBIKCHHH, 3HAUYEHHE YCTBUIl B PErYJIMPOBAHUHU
TpaHCIHMPALUK.

9. IlepeaBmxeHue BOJbl B CUCTEME IOYBa-pacTeHue-Bo3ayX. Cuiibl, NEpeIBUTalOIIME BOIY IO
PacTEeHHUIO.

10. Boxnsbrii 6ananc pactenuil. BoaHbli neumurt, ero BIMSHUE HA PACTEHHE. 3aBSIaHUS U €TO
IIOCJICZICTBHS.

11. YcToHYMBOCT PACTEHMH K NEPUOINYECKOMY HOITOIUICHUIO.

PA3JIEJI 3. ®otocunTes.

1.006mas xapakrepuctuka porocuntesa. [ImanerapHoe 3HaueHHEe POTOCHHTE3A B )KU3HU PACTCHHUIA.
2. JIuct kak opral poTocuHTe3a. XJI0pOMIacThl, UX COCTaB, CTPYKTYpa, QYHKIIHH.
3. ITurmenTs! 3eneHoro nucra (xjaopodpun A, B, kapotun, kcanropumn). X noaHas XxuMuyeckas
¢bopmyina, cBolicTBa ((huznyeckre, XUMUYECKUE, ONTUYECKHE), 3HAUCHHE B )KU3HU PACTCHUH.
4. CseroBas peakiusi GOTOCUHTE3A.
TemHoBass peakuus QorocuHre3a. buoxumus ycBoeHus yriekucinoro rasa Cs-pacTeHuil (LMKI
KanbBuna).
doTonepruoan3M pacTeHUI.
Ponb cBera B nmpouecce potocunreza. OnpeaeneHue GpyryopHCLEHIHH.
OcoOenHocTh ycBoeHus yriuekucinoro raza C4-pactennit u CAM - pacrenuil. Ilonstue o
(boToIPIXaHUH PACTCHUH.
CyTouHBIif X011 OTOCHHTE3A IPEBECHBIX PACTEHHI.
Mertonbl onpeaeneHnss MHTEHCUBHOCTH (POTOCHHTE3A.
Brnusinue BHEIIHUX U BHYTPEHHUX (PAKTOPOB Ha Mpolecc GOTOCHHTE3A.
KynbTypa pacTeHuii B yCIOBUSAX UCKYCCTBEHHOT'O OCBEIIEHUS (CBETOKYJIBTYpA).
CoBpeMeHHbIe MPeCTaBIeHUs 0 POTOCHHTE3€e. Y CIIOBUS HEOOXOIMMbIE AJISl €r0 OCYIIECTBICHHUS.

PA3/IEJI 4. JIpixanue pacTeHuil.

[Tento3zodocharupiii UK.

AspoOHas (asa apIxaHus, XUMU3M. MecCTo ocylecTBIeHHs B KiieTke. buonornuec4kas poib.
AHarpobHas (asza npixanus, XuMu3M. MecTo ocyliecTBieHus B KieTke. bruomgoruueckas poib.
[IpeBpatenue sHeprun npu apixanuu. OkuciuTensHoe hochopuiupoBaHue.

PLOpPE



5. Crtpoenue, cBoiCTBa U (YHKIIMH MUTOXOHAPUH. Teopust oKucIuTeapHOro GochopruTMpOBaHHUS.

@epMeHTHI AbIXaHus. THUIIBI OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUH.

7. OOmiasi XapakTepHUCTHKAa JbIXaHWs, €r0 3HAYEHWE B JKU3HU pPACTCHUH, CBA3b C JPYTUMU
nporeccamu. IHTEHCUBHOCTD JBIXaHUS U JIbIXaTEbHBIN K03 PHUIHEHT.

8. lpyrue nmyTH OKHCJICHHs (TITMOKCOJIATHBIN, MEHTO30(ocaTHBIN) UX B3aUMOCBS3b. PoJb JbIXaHus
B OuocuHTe3e OEIKOB, IJHUIMUIOB, AMUHOKHCIIOT, HYKIECHHOBBIX KHCIOT M JAp. BAXKHBIX
COCTUHEHUH.

9. CyurHocTb mporecca AbIXaHue PacTeHU.

o

PA3JIEJI 5. PocT u pa3BuTHe pacTeHUH.

1.IlonsiTe 0 pocTe, pa3BUTHE W OHTOIEHE3€ pacTeHMi. VX B3auMOCBSI3b M 3HAUEHUE IS C.-X.
IIPAKTHKU.
2.IloxoMH, ero XxapakTepuUCTHKA, OMOJIIOTUIECKOE U XO3IHCTBEHHOE 3HAYCHHUE.

3. PocToBhBIC 1 TYPropHbIC ABHXKCHUSA paCTeHHﬁ, HUX OMOJIOTHYECKOE 3HAUYEHHE.

4.PazButne pacteHuid. Tumbsl OHTOreHe3a. OTambl OONBIIOrO KU3HEHHOTO MHKJIA M WX
XapaKTEPUCTHUKA.

5.@utoropMoHsI (ayKCHHBI, THOOEpETHHBI, TUTOKeHUHBI, 3THieH, ABK). X ¢pusnonorundeckas poss.

6.®Ouznonorusi crapeHus: pacreHuid. Teopuss MUKINYECKOTO CTapeHHs] U OMOJIOKEHHs pacTeHui. Ee
3HauEHUE.

7.praBJ'IeHI/IC TCHCPATUBHBIM PA3BUTUCM U CTAPCHHUCM B C.-X. IIPAKTHKC. HYTI/I peryjinpoBaHus
CBC€TOBOI'O, TCMIICPATYPHOTO, BOAHOT'O U MUHECPAJIBHOI'O PCIKUMOB.

8.DU3MOoNOrKs MPOpPacTaHus CEMSH.
9.IlpupoiHbIe pETyISITOPBI POCTA.

10. Vcnonb3oBaHue (PUTOrOPMOHOB M (PU3UOJOTUYECKH AKTHUBHBIX COCAMHEHHMM B MPAKTHYECKON
JESITEIbBHOCTH YEJIOBEKA.

PA3JIEJI 6. Cuntes, npeBpallieHUe U MepeIBIKEHNE OPTraHUYECKUX BEIIECTB B PACTCHUH.

1. IlpeBpaiieHue yrieBogoB U KUPOB MPU NPOpacTaHuu cemsiH. DepMEHTHI, yUaCTBYIOIIHUE B ITUX
poueccax.
TpaHCOPT OPraHUYECKUX BEIIECTB B PACTCHUSX.
3. I'MuKO3uIbl W anKaJlOWIbl, MX XUMHUYECKHUU COCTaB, COJEPKAHUE B CEIBCKOXO3SMCTBEHHBIX
pacTeHUsIX.
4. AHTUOMOTHKYU U PUTOHUUABI PACTEHUH.
5. IlpeBpaiieHue kpaxmaia u caxapo3sl B pacTeHUU. DepMEHTHI IPEBPAICHUS.

o

PA3JIEJI 7. MuHepallbHOE IUTaHNUE PACTEHUM.

1. IToyBa KaK UCTOYHHK MUTATEIBHBIX JIEMEHTOB ISl PACTCHHM.

2.Heo6xoanuMble Makpo - 1 MUKpO3JieMeHThl. 1x nedunut.

3.buocunTeTHUYECKas U BBIAENUTEIbHAS JIE€ATEIbHOCTh KOpPHEBOU cucreMbl. VX Oumonormyeckas
poib. Anenonarusl.

4.Dusnonoruveckast pojib ¥ 0COOEHHOCTH NMUTAHUS PAaCTEHUIN a30TOM.

5.MHUKpO3JIEMEHTEl U HUX POJIb B KU3HU pacTeHUN. (DyHKIMOHAIBHBIC HAPYLICHUS IPU HX
HEJIOCTATKE.

6.Makpo371eMEHTBl M HMX pOJIb B XU3HU pacTeHui. (DyHKIMOHAIBHBIE HApYIIEHHUsS IPH HX
HEJIOCTATKE.

7.KpyroBopoT a30Ta B CBSI3H C XKU3HEAEATEIbHOCTb PACTEHUH.

8.Ilormomenne MOHOB W3 MOYBHL. VX mepeaBmkeHWE W NIEPEpPacHpeAcsIieHHE I0 PACTEHHIO.
Peyrunuzanus.

9.MexaHn3MBbl IOCTYIUICHHS] 3JIEMEHTOB MUHEPAIbHOTO TUTAHUS B PACTEHUS.



10.Posib MUKOpH3BI B TOYBEHHOM MUTAHUU JIPEBECHBIX PACTCHHIA.
11.AMMonupukanus, HUTpUUKaLUs U IeHUTpUUKanus. 3aBUCUMOCTb OT YCJIOBUN CPEbI.
PA3JIEJI 8. IlpucniocobiieHne u yCTOMYUBOCTh PACTEHUH.

1. 3acyxoycToilunBoCTb. MeTO/Ibl JUArHOCTUKU (PU3MOJIOTMYECKOTO COCTOSIHUSI PACTCHUN TPHU
JICUCTBUHU 3aCyX.

['a30yCTONYMBOCTh PAaCTEHUM.

ZKapocTOWKOCTh pAaCTEHHI M ITyTH €€ MOBBIIICHUS.

ConHeuHas paguanus U pauallOHHbIX PEKUM HAaCaXKICHUH.

bronsnekrpuyeckas akTUBHOCTb PAacTEHUM.

MMMyHUTET pacTeHUI U Ye€M OH 0OYCIIOBIICH.

[TeineynaBauBaromas ClloCOOHOCTb Pa3IMYHbIX PACTEHUH.

BnusHue meteodakTopoB Ha CTEIIEHb MOBPEXICHUS PACTUTEILHOCTH BPEIHBIMHU T'a3aMHU.
Mop030CTONKOCTb PACTCHUM.

10 3UMOCTOMKOCTh PaCTCHHUH.

11. Xom010CTOMKOCTh PACTCHHIA.

CoNoORWN

ITpouenypa oueHHBaHUS IK3aMeHa:

DK3aMEHAIMOHHBII OUJIET COEPKUT TPU BOIIPOCA 2 TEOPETHUECKUX U 1 IpaKTUYECKUH.
Kputepuu BbICTaBICHUS OIICHOK:

— OLIEHKA «OTJIMYHOY» BBICTABIISIETCS, €CIIM O0ydYaroIUics 00MagaeT MNIyOOKHUMH U MPOYHBIMH
3HaHUSIMH TI0 (PU3MOJNIOTMU PACTEHMIA; NMPH OTBETE HA BCE TPH BOMPOCAa MPOJAEMOHCTPHUPOBAT
HCYEPIBIBAIOIIECE, IOCIEAOBATEIbHOE U JIOTUYECKH  CTPOMHOE  M3JI0KEHHE;,  IPABUIIBHO
chopMyJIMpOBall OHATHS U 3aKOHOMEPHOCTU IO BOIPOCAM; HCIOJIb30BAJ MPUMEPHI U3 MPAKTHKY;
cZiesall BBIBOJ 110 U3JIara€MoMy MaTepuaiy;

— OIICHKA «XOpOIIO» BBICTABISETCS, €ClIM OOywarouuiicss o0jasaeT JOCTaTOYHO IOJHBIM
3HaHWEM H3y4aeMOW [UCIUIUIMHBI, €ro OTBET MPEACTABISET TI'PaMOTHOE H3JIOKEHHE Y4eOHOTO
MarepHajja Mo CyIIeCTBY; OTCYTCTBYIOT CYIIECTBEHHBIE HETOYHOCTH B (POPMYJIMPOBAHUM MOHSTHIA;
MPaBUIIbHO IPUMEHEHBI TEOPETUUECKUE MOJIIOKEHUS, TOATBEPKICHHbBIE TPUMEPAMHU; CAEJIaH BBIBOJ;
JIBa BOIIPOCAa OCBEIICHbl IOJHOCTHIO WM OJMH BOIPOC OCBEUIEH IOJHOCTHbIO, a JBa JPYIrHX
JOBOJATCS O JIOTHUECKOTO  3aBEpIICHUS TPU  HABOASIIMX/IOMOJHUTENBHBIX  BOMPOCAX
IpernojaBaTes;

— OIIEHKA «YIOBIIETBOPUTEIHHO» BBICTABIAETCS, €CIIU OOyUaIOIUICS UMeeT OOIIre 3HAHUS
OCHOBHOTO Marepuajia 0e3 YyCBOEGHHS HEKOTOPBIX CYIIECTBEHHBIX IIOJIOKEHUH; (QopMyIupyeT
OCHOBHBIE TOHSATHS C HEKOTOPOM HETOYHOCTBhIO; 3aTPyAHSIETCS B TNPUBEACHUU IPUMEPOB,
MOJITBEPKIAIOLIUX TEOPETUUYECKUE MOJI0KEHUSI; OJIMH BOIIPOC pa3o0paH MOJHOCTHIO, 1B HAYaThl, HO
HE 3aBEpUICHBI JO KOHIIA; TPU BOIPOCA HAyaThl U MPHU MOMOILIU HABOASIIMX BOIPOCOB JTOBOISATCS 10
KOHIIa;

— OIEHKa «HEYJOBJICTBOPUTENHLHO» BBICTABISAETCS, €CIM OOydYaroluiics He 3HaeT
3HAUUTENbHYIO YacTh MarepHala; JOMYCTHJ CYIIECTBEHHbIE OMIMOKH B MPOIECCEe H3JI0KEHHS; HE
yMeeT BBIACTUTh TTIaBHOE U CAENaTh BBIBOJ; MPUBOAUT OIMMOOYHBIEC OMpEACNICHUs; HU OJUH BOIIPOC
HE pacCMOTPEH /10 KOHIIA, HABOJSIIUE BOIIPOCH] HE TOMOTAIOT.

KpnTepnu OLlCHUBAHU4 JK3aMeHa:
«OTJIMYIHO» - ZICMOHCTpI/IpyeT ITOJIHOC ITOHUMAHUC CbI/ISI/IOJ'IOFI/I‘IeCKI/IX IMpOoHECCOB MPOUCXOAAININX B
PaCTUTCIILHOM OPraHu3Me. Bce TpeGOBaHI/I}I, MMPEABABIACMBIC K 3aTaHUTO BbIITIOJIHCHBI.
«Xopouio» - HGMOHCTpI/IpyeT 3HAYUTCIIbHOC ITIOHUMAHHEC (I)I/ISI/IOJ'IOI“I/ILIGCKI/IX nponeccoB
MMPOUCXOAAIINX B PaCTUTCIBHOM OpraHU3MeE. Bce Tpe60BaHI/I$I, OpEABABIACMBIC K 3aJaHHIO

BBITIOJTHCHHEI.



«Y/AOBJIETBOPUTEJIBbHO» - JIeMOHCTpUpPYET YAaCTUYHOE MOHMMaHHE (PU3MOJOTHYECKHX IPOLIECCOB
MPOUCXOSAIMIUX B PACTUTEIBHOM OpraHu3Me.  BombIIMHCTBO TpeOOBaHMI, NPEIbIBISIEMbIE K
3a/1aHUIO BBIIIOJHEHBI.

«HeY/I0BJIeTBOPUTEIbHO» - JIeMOHCTpHpYET HEOOJbIIOE TOHUMAHUE (PU3NOJIOTHUECKUX TPOIIECCOB
MPOUCXOSAIINX B PACTUTEILHOM OpranusMe. MHorue TpeOoBaHUsl, PEeIbsIBIsSEMbIe K 3a/JaHUI0 HE
BBITIOJTHEHBI.

Pacyernble 3a1anus u cutyanuonnbie 3a1a4n (OIIK-1 Biaagers)

| ®usznonorus 1 OMOXUMUS PACTUTEIBLHOMN KIETKU

1. Ilpu morpy>keHHH MOJIOAOIO JIMCTa 3JI0JIeW B THUIEPTOHUYECKHI pacTBOp caxapo3bl yepes3 20
MUHYT HACTYIWJ BBIMYKJIBIN IJIa3MOJIU3 B PACTYIIMX KJIETKAX, TOTJIa KaK y KJIETOK, 3aKOHYHMBIINX
pocT, okoJio | yaca coxpaHsuicsi BOTHYTHIN T1a3Moin3. Kak 00bSICHUTH MOTyYeHHBIE Pe3yIbTaThl?

2. M3 kopHemjgoJa KpacHOW CBEKJIBI BbIpE3ald JBa KyCOYKa, KOTOpBIE IOCJE THIATEILHOTO
MPOMBIBaHMS MOMECTHIIM B MPOOUPKH C BOJIOM KOMHATHOW TemmepaTypbl. B omaHy u3 mpoOupok
nobaBum 5 kanenb xiopodopma. Kakoa Oyner okpacka Bojbl B mpoOupkax depe3 30 MUH mociie
Hayaja onbiTa? Kak 0ObSICHUTD MTOJIyYE€HHBIN pe3ysbTar?

3. Ilpu morpykeHuun pactutenbHoil Tkanu B 10% pacTBOp caxapo3bl KOHIIGHTpAIUs ee ocTanach 6e3
n3MmeHennd. Kak wm3menutcs koHueHTpauus 15% pacTBopa caxaposbl, €CId B HETro IMOrpy’KeHa
aHaJOTUYHAsl PAaCTUTENIbHAS TKAHb?

4. OOBsACHUTE NUPUYMHBI BO3ZHUKAIOMIETO HHOTJA MAacCOBOTO PACTPECKHBAHHUSA KOPHEIUIONOB Y
MOPKOBHU U CBEKJIBL.

5. OxapakTepusylTe yIbTpPacTpyKTypy H (YHKIIMU MEMOpaHHBIX M HEMEeMOpaHHBIX OpraHelll
KJIETKH.

6. B yem cocTouT KOHIENIMS TPAHCIIOPTAa HOHOB Yepe3 MEMOpPaHy C MOMOIIBIO TEPEHOCYUKOB?

7. Uro sBnseTcs ABWXKYIIEH CUJIOW MAaCCMBHOIO TpaHCHIOpTa HMOHOB? MOXKET 1M TacCUBHBIN
TPAHCTIOPT OOBACHUTH N30MpPATETHHOE HAKOTIIEHHE HOHOB?

8. OcHoBHas (PyHKIUSI BaKyOJI€H.

9. Kakue pacTBOpbI Ha3bIBAIOTCS U30-, TUIIEP-, THITIOTOHUYECKUMU?

10. Ha yem ocHOBaHbI ME€XaHU3Mbl TACCUBHOT'O U AKTUBHOTO TPAHCIIOPTA BEIIECTB B KIIETKE?

11. Haittu BenuuuHy rtugpoctatrueckoro moTeHnuana (Wiass).M OOBICHUTH MNPHUUMHY OoJee
BBICOKOTO OTPHUIIATEIBHOTO 3HaueHus BoAHOro noteHnuana (Weom = -2,1 MITA) mo cpaBHEHHIO C
OCMOTHYECKUM MOTEHIUATOM Vo, = -2,1 MITA. Onpenenenus NOTEHIMAIOB MMPOBEACHBI B KJIIETKaX
JUCTHEB XJIOMYATHUKA B MOJTYICHHBIA IEPHO/I.

12. OmxkaTelii W3 TKAaHU PACTEHUs KIETOYHBIA COK, MOMECTHJIM Ha MNpu3My pedpakromerpa.
[Tokazarens npenomiienus: coctaBui 1,3575. Temneparypa 20°C. KakoBa BeTMurHAa OCMOTHYECKOTO
NoTeHLMana KieToyHoro coka? Mcmonb30BaTh Tabnuily OmnpezesieHus: KOHLEHTPALUKU caxapo3bl U

OCMOTHYECKOTO MOTCHIMAJIA IO MOKa3aTCIII0 IMPCJIOMIICHUSA.



13. Knerka ¢ ocmotndeckum noteHmnuaiom B -0,5MIla norpyskeHa B pacTBOp XJIOPUCTOTO KaJHs C
ocMoTHyeckuM noteHnuanioMm -0,9MIla. UYto mnpou3oiaeTr ¢ KIETKOM TMOCHE€ YCTaHOBJICHUS
paBHOBecust? OnpeaenuTh BeauunHy noreHmaia 1aBaeHust (- gasn).

14. Beruucnuts ocmotuueckuiit nmoreriuan 0,5M pactBopa caxapo3bl U yKa3aTb, YTO MPOU3O0UJIET C
MOTPY>KEHHOUW B HETO paCTUTEIBLHOM KJIETKON, UMEIOIIUMNA OcMOTHYeCcKui noteHnuan -0,6 MI1a.

15. PacTBOpBI, MMetONIME ocMOoTHYecKue noTeHuansl -0,1 u -1,2Mlla, BhI3BaIM MIaA3MOJIU3 KIETOK
UCCIIeyeMON TKaHH, a B PacTBOpPE, OCMOTHYECKHE IMOTEHIHUanbl KoTtopbix -0,6MIla u -0,8 Mlla
1a3mMoiiu3a He Obut0. UeMy paBeH OCMOTHYECKUH MOTEHINA KJIETOYHOTO COKa JJAHHON TKaHU?

16. JIBe *xuBbI€ pacTUTEIbHbBIC KJIETKH compukacatoTcs. Kyna moiaer Boga, €Ciu y NMepBOi KIETKU
OCMOTHUYECKUI MOTEHIMal KjIeToyHoro coka paseH -0,1MIla u typropuoe nasienue 0,6 Mlla, a y
BTOPOT'0 COOTBETCTBYIOLIME BeIMUuHbI -1,2 u 0,9MI1a?

17. Kak u3MeHUTCA JUIMHA KyCOukKa KapTO(eIbHOro KIyOHS NpHU IMOTPYKEHUU €ro B PAcTBOP C
OCMOTHYECKHM TmoTeHuuanoM -1,2Mlla, ecnu u3BECTHO, YTO TaKOMl e KyCOueK B pacTBOpe,
OCMOTHYECKHI MOTeHIHal KoToporo paseH -0,8MIla, He n3MeHU CBOUX pa3MepoB?

18. IToyemy 3eseHbIC TUCThS OBOIIHBIX PACTECHUH IMOCJIE BapKU MPUOOPETAIOT XapaKTEepHYIO Oypyro
okpacky? OOBSICHUTD, yUUTHIBAsI H3MCHCHHE ITPOHUIIAEMOCTH MEMOpaH.

19. OcmoTHnueckuii moTeHIMan kieToyHoro coka -0,9MIIA, a pacTBopa, B KOTOPBI OHA MOTPYyKEHA -
0,6 MIla. Kyzna noiiner Boga? Pa3o6path Tpu BO3MOKHbBIE CUTYAIUH.

20. Kycouku pacTUTEIbHON TKAHU MOTPYXKEHBI B Psi PACTBOPOB C OCMOTHYECKHUM MOTeHIHAIOM -0,5,
-0,7,-1,0,-1,2, -1,8, u -2,0 MI1a.

Il BonHblit pesxum pacTeHuM

1. M3BecTHO, YTO B MEPHOJ BECEHHEr0 COKOJIBIIKCHMS B IMACOKE JPEBECHBIX PACTCHUUN COMCPIKUTCS
MHOTO PaCTBOPUMBIX caxapoB. KakoBo ux mpoucxoxaenue?

2. JlepeBo C MIOMIAABIO JTHCTOBOM TOBepXHOCTH 12 M? Mcmapuio 3a 2 4aca 3 kr Bojbl. UeMy paBHa
WHTEHCHUBHOCTb TPaHCIIUPALU?

3. CKoJbKO BOJIbI UCHIAPUT PACTEHME 32 5 MUH. €CIM MHTEHCUBHOCTh TpaHcnupanuu ero 120 rp H20
M9, a TUTOMAb THCTheB 240 cm??

4. Kak 00BbSCHUTH 3aBsiIaHue JIUCTHEB B )KaPKUU JIETHUN JE€Hb MPU JOCTATOYHOM KOJIMYECTBE BJIark B
MOYBE U JINKBUAALUIO BOJHOTO JeUIIUTa HOUbIO?

5. Y HEKOTOpBIX KOMHATHBIX PACTECHUN HE3aJ0JTr0 TEpeln JOXKIEeM IMOSBISIOTCS Kallld BOJIBI Ha
KOHYHKaX JUCTheB. Kak 00BSCHUTD ATO sIBJICHUE?

6. Berka uBBI ObITa cpe3aHa ¢ JepeBa, MOCTaBlieHA B OaHKY C BOJOW W 3aKphITa CTEKISHHBIM
KonmakoM. byzer nu HaOmronaTees TyTTanus y 3Toi BeTku? OObsCcHUTE.

7. Kakue mucThsi 00HAPYKUBAIOT PE3KO BBIPAKEHHBIE CUMIITOMBI (POC(OPHOTO TOOAHUS — BEPXHHE

vy Hkane? C yeM 3To CBSI3aHO0?



8. Y Kakoro pacTeHHs MHTCHCHUBHOCTb TPAaHCIUPALWU BBIIIE: Y PACTYIIErO0 B TCHU WM HA SIPKOM
costHeuyHOM cBeTe? OTBeT 000CHYHTE.

9. MOHO 111 OTJIIMYUTH TYTTALMIO OT pockl Ha TpaBe? YTo 3TO 3a ABJIeHUA?

10. Kak mpoucxouT MoriaoueHue U BbIAEIEHUE BOJIbI KIIETKOM ?

11. Yto Takoe XUMHUUECKUH MOTEHIIMAI BOJIBI U BOIHBIN HOTEHIIMAT KIIETKU?

12. buonoruueckoe 3Ha4€HUE TPAHCITUPALIMH ?

13. [Touemy TpaHCIIMPAIHMIO HA3BIBAIOT «HEOOXOIUMBIM (PU3UOJIOTHUECKUM 3JI0M» JIJIsl pACTEHUI?

14. Tloyemy ycCTBbHIIa CYMTAIOTCS OAHMM M3 3aMEYATEIbHBIX NMPHUCIIOCOOJICHUH 3€JICHOTO pacTeHHs,
BbIpaOOTAHHBIX B XOJI€ SBOJIIOLUU?

15. Kputnueckue nepruonbl B )KU3HH IJIOJOBBIX U 36PHOBBIX KYJIBTYP II0 OTHOLICHMIO K BJIare.

16. ®uznonoruvecKue mokasareian, Hanboaee TOYHO ONPECISIONINe HEOOX0IMMOCTh MMOJIUBa?

17. SIBnsieTcst mu TpaHCIUpPANKS a0COTOTHO HEOOXOIUMOM JTSI IIOCTYIIIICHHSI BOJIBI?

18. Pa3bsacHUTH MOHATHUA: MEPTBBII 3amac BJaru B MO4YBE, KOA(PGHUIMEHT 3aBAJaHMs, OT YEro OH
3aBHCHT B nepByto ouepensb? [lonnas BiaroeMkocTs noussl. JlocTynHas Biara. Ykasats B MIla cuibl
yAep>KaHUsI BOJbI B JIETKO-, CPEIHE- U TPYIHOJIOCTYITHOM B I1OYBE.

19. IIpopocTku mepecakeHbl B TPH COCyAa C MECKOM MNPONMHTAHHBIM PAaCTBOPAMU MHUTATEIBHBIX
coseii. B mepBoM cocyne ocmormueckuil noreHuuan paseH -0,2 MIla, Bo Bropom -0,5 Mlla, B
tperbeM -0,7 MIla. Kak Oyner mpoMcXoAauTh BCAachlBaHUE BOJbI, €CIM OCMOTHYECKUH IMOTEHIMAI
KOPHEBBIX BOJIOCKOB ATUX pacTeHuit cocrasisier —O,6MIla, a Typropusiit norennuan 0,1 MIla?

20. Ipodeccop JI.A. VBaHOB caenan CIeAyIOMIMKA OMBIT: B Ha4yalle 3UMBI ¢ OOETroB Oy3uHHI (6€3
OTJEJICHUs] UX OT JIepeBa) OCTOPOKHBIM COCKaOJIMBaHUEM ObL1 yjaaieH cioil npooku. Haxoasmecs
Ha 3TUX Mo0erax MovkH K KOHIly 3UMbl oru0iau. OHako, eciim OHM cpa3y ObUIH 00epHYTHI (POJIBIOM,
MOYKH OCTaBaJIUCh KUBBIMU. [I0UKkM HAa HETPOHYTHIX MOOErax TakKe MEePe3nuMOBAIN OJIArONOIYYHO.
Kak 0OBSICHUTD pe3ysibTaThl TOTO OMbITa?

21. Pacrenue ucmapuio 3a yac 500 T BoJibl, a KOpHEBasi CUCTEMA MOTJI0THIIA 32 3TO Bpems 450 T BOJIBI.
[To kakuM NpUYMHAM HECOOTBETCTBHE IOTIJIOIIEHHOW M McmapeHHOW Bonabl. Kak 3To oTpasurcsa Ha
pacteHun?

22. 3a BeTeTalMOHHBIN MEPUOJI PACTeHUsI HAKOMMWIM 2,1 KI CyXOH OpraHM4YecKOW MaccChl, HCIApUB
npu 3ToM 525 Kr Boabl. HaliTh npolyKTUBHOCTH TpaHCIIUPALIUH.

23. IIpoaykTuBHOCTB TpaHcnupauuu 4 /1. HaifTu TpaHcnupanoHHbIi K03 (QUITMEHT.

24. IlpoayKTUBHOCTh TpAHCIHUpAUM HEOOXOIMMO OINpPEAeINTh, 3Has, YTO TPAaHCHHPAILIMOHHBIN
koa¢unmeHt coctasui 400 mi/r.

25. HakonuB 10 Kr cyxoro BemecTBa, IEPEBO 3a BEreTALMOHHBIA NEPUOJ UCTIAPUIIO0 2 T BOABL. Uemy

paBeH TPaHCIHMPAIMOHHBIN KO PUITMEHT?



26. Macca nucta nmpu TMOJHOM HachIIleHMH BoJoM coctaBuia 1,02 1, a npu noassmanuu 0,9 r.
Onpenenure BenuyuHy BogHOro aeduuura (B %), eciu aOCOIIOTHO cyxash Macca ATOro JIMCTa
cocraBmia 0,42 r.

27. OnpenenuTh THEBHON U 0CTaTOYHBIN BoMHBIN nedunut (B/]) mimmeHuisr Ha 6orape eciiv aHa U3kl
nokazanu maccy 20-TH BbICEUEK M3 CBEKMX JIMCThEB B 13 wacoB aus 1600 mr, B 4 yaca yrpa 1900 mr.
[Toce HachImeHUs BOJIOM BBICEUKH B 000uX ciydasx umenu maccy 2000 mr, a aOCoOIIOTHO cyxas
Macca ux OJarojiapsi OTTOKY aCCUMUJIISITOB 3a 3TO BpeMs He MeHsach U coctaBmiia 400 mr.

Il ®orocuntes

1. Kak 00BSCHUTH pa3HyI0 OKPACKy CIIUPTOBOM BBITSXKKU U3 3€JICHOTO JIUCTA MPU pacCMaTPUBAHUU €€
B [IPOXOSIIEM U OTPaKEHHOM CBETE?

2. [ToueMy 04YeHb KOHIICHTPHPOBAHHBIC PACTBOPHI XJIOPOPUILTIa UMEIOT TEMHO-KPACHBIN 1IBET?

3. JIBa oqMHAKOBBIX JIMCTA BBIACPKUBAINCH TPU JHA B TEMHOTE, a 3aT€M OBbLIN OCBEIICHHI B TEUCHUE
2 4acoB MEPBBI JUCT KPACHBIM, BTOPOIl — KEJITHIM CBETOM OJUHAKOBOW MHTEHCUBHOCTU. Y KaKOTO
nucta Oynet 6osiee BEICOKOE cojiepkanue kpaxmaia? Kak 310 o0bsCHUTH?

4. PacTenue ObUIO OCBEIIIEHO CHayaya 3€JCHbIM, a 3aT€M CHHUM CBETOM TOHM € MHTEHCHUBHOCTH. B
KaKHX Jy4ax OyneT HaOmoaarsces 6omee OpicTpoe noriomieHne COz nuctesimu? [louemy?

5. Uro Takoe iucroBas Mo3amka? Y KakuX pacTeHHil OOBIYHO HAOIIONAeTCs ATO SIBICHUE — Y
CBETOJTFOOMBBIX WJIM TEHEBBIHOCIUBBIX ?

6. [TprunHBI THOETTM MHOTHX JICCHBIX TPaB (KHCIUIIBI, HEJIOTPOTH, MAaHHUKA) ITOCIIC BEIPYOKH Jieca?

7. Y MHOrux pacTeHuil Hepenko Habmomaetcst BbiaeneHue COz TUCTBIMU B TONYJCHHBIE YaChl
neTHero JHs. KakoBbl IPUYMHBI 3TOTO SIBJICHUA?

8. Kak 00BsicHUTH mpekpaieHne (OTOCHHTE3a Y CPE3aHHOTO U MOCTaBJIEHHOTO B BOMAY JIUCTA TIPHU
CaMbIX 0JIaronmpHUsTHBIX BHEIIHUX yCIOBUSIX?

9. ¥V kakux U3 MEPEeYNCIEHHBIX PACTEHUM, IIICHUIIbI WM KYKYPY3bl, AOJbIIE MPOTUTCS POTOCHHTE3
MIpU OHM>KEHHOM COJIEPKAHUU YTIIEKUCIIOro ra3a?

10. Yem oTnuyaercs CrieKTpaibHBINA COCTaB COTHEYHOTO CBETA, KOTOPBII MaJaeT Ha JUCThsl pacTeHUMN
OT CIIEKTPAJIbHOT'O COCTaBa CBETA, MPOLIEAIIETro Yepe3 JUCT?

11. ¥V xakux pacTeHHil CBETONIOOMBBIX WM TEHEBBIHOCIMBBIX OTUETIIMBEEC HAOIIOAETCS JMCTOBAs
Mo3aukKa?

12. TlpuuuHBI TOrOo, 4YTO Yy MYTAaHTHBIX PACTEHHH Tropoxa ¢ TOHMXEHHBIM COJECpKAHUEM
KapOTHHOHIOB (POTOCHHTE3 MPOTEKAET MEHEE NHTEHCUBHO.

13. OcHOBHBIE IPUYHUHBI CHIYKEHUSI HHTEHCUBHOCTH (JOTOCHHTE3a [0 MEepe CTapEHUS pacTECHUIt?

14. Ctpykrypa 1 pyHKIMH HOTOCHHTETHUECKONW €ANHUIIBI?

15. Kak BausieT HeZJ0OCTaTOK AJIEMEHTOB MUHEPAIIBHOTO MUTAHKS HA HHTEHCUBHOCTH (hOTOCHHTE3a?
16. Yro Takoe KBaHTOBBIN PAacXo/ M KBAaHTOBKIN BBIX0J (poTocuHTE3a? UeMy paBeH TEOPETUUECKUN U

HpaKTI/ILICCKI/Iﬁ KBaHTOBBIM BBIXO,Z[?



17. Ilo ypaBHEeHHIO (DOTOCHHTE3a PACCUMTANTE MUHUMAIBHBIM KBAHTOBBIN PacXoj B CHHEH U KpacHOU
YacTsIX COTHEYHOT'O CIEKTpa.

18. ®oronpixanue kak npouecc. Ilouemy y Cs-pacTeHnii 0HO OTCYTCTBYET WM NIPOTEKAET C HAMHOTO
0oJiee HU3KOM MHTEHCUBHOCTHIO, yeM y C3-pacTeHuii?

19. Kak oOBSACHHTH OTMUpAHHE HIKHMX BETBEU JCPEBHEB B COMKHYTOM HacaxiacHUU? Y Kakou
MOPO/IbI CTBOJI OUMILIAETCS OT CYyYbeB ObICTpEe — y JINCTBEHHUIBI WK y enu? [louemy?

20. B Teuenue roga Bce pacTeHHs CBSI3bIBalOT Ha 3emuie B mporecce potocunresza 1,75x1011 tonn
yraepoaa. CKoJIbKO KUCIOPOa OHU BBIJIEISIIOT?

21. CKOJBbKO OPraHUYEeCcKOro BellecTBa (B MepecueTe Ha IIFOKO03Y) HAKOMUT PacTeHHEe KYKypy3bl 3a
cBeTOBOH AeHb (18 u), ecam cpenHssi ”HTEHCUBHOCTH (hoTocuHTe3a cocTarisieT SO mr CO2 Ha M /4ac,
IUIOIIA/b JUCTHEB 2,5 M2, MOTEPH OpPraHMYECKOro BEIIECTBA Ha jabIxanue 7%? Jlomyckaercs, 4to 1 r
caxapa obpasyercs npu ycBoenuu 1,5 r COo.

IV [Ipixanue

1. HexoTopble cUMTaOT, YTO BPEIHO OCTABJIATH I[BETHl HA HOUb B KOMHATE, TaK KaK OHHU MOIJIOLIAIOT
KHCIIOPO/, HEOOXOAWMBIA JUIs JbIXaHWs dYeloBeka. UTOObI OTBETHTH Ha BOMPOC, HACKOJIBKO
000CHOBaHO 3TO MHEHHE, TMOJCUUTANTE, 10 KaKOH BENWYMHBI CHHU3UTCS coaepxanue Oz MpPOTUB
06branOro (21% 10 06BEMY) B BO3AyXe KOMHATHI 00beMoM 45 Mm% B Teuenmem 10 yacoB 3a cuer
JbIXaHUS pacTEHUI, UMEIOIINX O0IYI0 Maccy 2 KI' U CPEJHIOI0 HHTEHCUBHOCTD JbixaHus 12 ma Oz Ha
1 Kr B cyTKH.

2. Kak OOBSICHUTH pazNUYHYI0 BEJIWYUHY JIBIXaTENbHOrO Kod(h(dHIMeHTa MpopacTaroIInuX
KPaxXMaJIUCTBIX U MACISTHUCTBIX CEMSH?

3. 3enenslii mUCT Ha cBety npu Temmepatype 25°C nateHcuBHO noriomair CO2, a MpU MOBBIICHUN
temneparypbl 10 40°C nHavan BbaensaTh CO2. Kak 00bSICHUTH OTMEUEHHOE M3MEHEHHE Ta3000MeHa
nucra?

4. TloueMy MHTEHCUBHOCTb JbIXaHHs KiIyOHell kapTodens pe3ko, MOBBIIIAETCS NMPU MOHMKEHUHU
temneparypsl oT 3 1o -1°C

5. XuMHYECKHUM cOCTaB KOPHEBBIX BbIIECICHUI?

6. Jpixarensubiii koad¢unuent paseH 0,7. Kakue 3amacHble BemecTBa (YIJIeBOJbI, OpraHUYeCKHe
KUCIJIOTBI, O€JIKH, )KUPBI) HCIOIB30BATIUCH MTPH JbIXaHUU?

7. Kakume pacTeHUss CO3/[al0T HauOOJIBbIIyI0 OMOMaccy W BBIICISIOT B aTtMocdepy camylo
3HAYUTEIBHYIO YaCcTh KUCIOpOaa?

8. Ha kakme menu MokeT OBITh HCIIOJIB30BaHA DJHEPrusi TPAHCMEMOPAHHOIO IOTEHIHAIa
MUTOXOHJIPHI B paCTUTEIbHOU KiIeTKE?

9. ®u3noI0rNYecKoe 3HAYEHNE OTAEIBHBIX TPYIIIT CaxapoB JUIS PACTCHHUS.

10. Yto 0011ero Mexxay OKUCICHUEM, TPOUCXOISAIINM B MUTOXOH/IPUSIX KIIETOK U TOpEHUEM?

11. Hp}IMOC 1 KOCBEHHOE€ BO3/IEHICTBHE XUMHUYECKUX PEryjiaTOpOB pOCTA HA AbIXaHUC.



12. Ponb docdopa B miporiecce IbIXaHHs.

13. Kakas cBsI3b MEXIy YIbTPACTPYKTYPO U (PYHKIIMEH MUTOXOHIPHUH.

14. ®dusnonoruyeckas poib Karanasbl B paCTEHHUSX.

15. Kak MeHsieTCsl aKTUBHOCTD JBIXaTENbHBIX (PEPMEHTOB B 3aBUCHMOCTH OT Temmeparypbl, pH u
JIPYrUX BHEHIHUX (aKTOPOB?

16. ITouemy y pacTeHU OCHOBHBIM JIBIXaTCIIbHBIM CyOCTPATOM CUHTAIOTCS yTIIEBOBI?

17. Cxonbko CO2 BbIeNsET 2 KT AbIIAIIMX ceMsH 3a 5 cyTok? MHTeHcuBHOCTD JbixaHus 0,1 mr CO2
Ha | r cyxoil macchl B yac. Biraxxnocts cemsH 37,5%.

18. Meronbl ompeneneHus UHTEHCUBHOCTU JAbIXaHUs. B KakuxX eAMHMIIaX 3TOT MOKa3aTeilb MOXKET
BbIpaxatbcesi? [lpu cobioieHnn Kakoro yCiaoBUS CIeAyeT MPOBOAUTH OIBITHI MO U3YUYEHUIO JIbIXaHUS
XJIOPO(PHUIIOHOCHBIX YacTeH pacTeHHs?

19. Yro takoe mprxarensHbiii Koo duuuent (1K). Kakosa cBs3b gpixarensHoro kodpdummenta (1K)
C MPHUPOAOH JbIXaTesNbHOrO cydcTpara? KakoB sHepreTudeckuil BEIXO B 3aBUCUMOCTH OT BEITUYHMHBI
JIK. KakoBa 6bu1a 061 BenmnunHa JIK 1Ipy OKMCIICHHH TIIFOKO3BI 10 3TaHoa?

20. 3enenHsiii IUCT Ha ApKOM cBeTy npu Temneparype 28°C muTeHcuBHO noroman CO0z , a npu
NOBBILIEHUH TeMIleparypsbl 10 45°C HanpoTuB HaunHaoCh BbiAesneHue CO2. YeM 310 00bACHUTH?

V PocTt u pa3BuTHE pacTeHUI

1. MoXHO /11 OTHECTU K POCTOBBIM SIBICHUSIM: a) HaOyxaHHE CEMsH B MOYBe; 0) HabyXaHue MOoYeK
nepen ux pacmnyckanueM? OObscHUTE.

2. ®U3HUONIOTHYECKHEe TPUYUHBI OCEHHETO JIMCTONA/a y IEPEBHEB YMEPEHHOW 30HBI.

3. Kak o0OBSICHMTH, HaXOAATCS JM MOYKH B COCTOSHUHU TINIyOOKOrO TMOKOSI MM TOKOH uX
BBIHYKJICHHBIN?

4. Nnorpa Ha s0/0HSAX HapsALy C IUIOJIaMU MPaBUIIBHOW (OPMBI Pa3BUBAIOTCS HECUMMETPUYHBIE
sa010ku. Kak 00bSICHUTB ATO siBNIeHHE?

5.V nByX pacTeHHMI MOJCOTHEYHHMKA OBbIIIM Cpe3aHbl BEPXYIIKH cTeOIeH, mocie 4ero Ha oBepXHOCTh
cpe3a OJHOTIO M3 OSTUX PACTEHUH HAHECIM MAacTy, COAEpXKallyl0 HHJIOJUIYKCYCHYIO KHUCIIOTY.
Pacnyctarcst mu y aTux pacteHuil nmaszyurabie mouku? Kakoil BBIBOJI MOXHO C/eNIaTh HA OCHOBAaHHUH
3TOro OmbITa?

6. ITouemy 031MMBIE COpTa 3J1aKOB HE LIBETYT, €CJIU X NOCEATH BECHOM?

7. Ilouemy HU3KOpOCIbIe PEHOTHUIIBI pacTeHUH (TOpoX, KyKypy3a, (pacosib U Jp.) CHIBHO pearupyroT
Ha 00paboTKy ruO0epesIMHOM, a BRICOKOPOCIbIE C1ab0?

8. Kakum 06pa3oM MOKHO JOCTUTHYTh OMa/ICHUS JTUCThEB Nepes] yOOpKo# mio0B?

9. C xakoif 11es1bl0 B MUBOBAPEHUH HCTIONB3YIOT THO0eperInt?

10. B yeM 0cOOEHHOCTH OHTOT€HE3a OJHOJIETHUX, IBYJICTHUX ¥ MHOTOJICTHUX PACTCHHI?

11. buonoruyeckoe 3HaYeHUE IPOBU3ANMH U (POTONIEPHOIUZMA.

12. KakoBa poib ¢puroxpoma B pacTeHHUsIX?



13. Yo Takoe OombIas KpuBas pocTa pacTeHUn?

14. KakoBbI OCHOBHBIE MOJIOKEHHSI TOPMOHAJIBHOM M MOJIEKYJISIPHOM TEOPUU PACTEHUNA?

15. Kak MOXHO BBI3BaTh 00pa30BaHHUe OECCEMSIHHBIX II0JI0B (MTapTEHOKA PIivs)?

16. KakuMu arpoTeXHUYECKUMU ITPUEMaMU MOKHO BIIUSITh HA POCT U

pa3BUTHE PACTCHUIA?

17. Otnuuue apyr ot Ipyra Tponu3MOB U HACTUIA?

18. Tunsl mokos ceMsiH U (hakToOpbl, UX 00ycIaBIUBarONIe?

19. IIpoueccol, NpOTEKAIOUTUE TPU MOKOE CEMSIH.

20. OcobeHHOCTH TPEeBpAIICHUS BELIECTB PU CO3PEBAHUU CEMSH MACIUYHBIX KYJIbTyp?

21. CiocoObl yCKOpPEHUS CO3PEBAHUS IIJIO/IOB.

22. Obpa3oBaHUE ITUIICHA B PACTCHUSX U CIIEKTP €r0 OMOJIOTMYECKOTO ICHCTBUS.

23. Kakue mpenaparsl MPUMEHSUIM aMEpPUKAHIIBI, BO BpeMs BOWHBI BO BbeTHame, IUIsi OmaJeHUS
JUCTHEB B Jiecax /uid OOHapy>KeHus mapTuszan?

24. Tlepeuncnute MpHEMbI MPU MOMOIIM KOTOPBIX MOXHO: YCKOPUTH MEPEXOJ MOUYEK B COCTOSHUE
MIOKOSI, 3a/Iep>KaTh PACIyCKaHUE OYEK, BBIBECTU IIOYKU U3 COCTOSHUS TITyOOKOT0 MOKOSI.

25. CpaBuuth (peHomormueckue (as3pl u 3tamnsl opranorenesa mo @. Kynepman. Pacrenue Haxogurcs
Ha X stame. Kakoii (ha3e pa3zBuTus 3T0 COOTBETCTBYET?

26. Cok kapTodens, BbIICP)KaHHOTO B TEUEHUE HEACNHU MPU HU3KUX TeMIIepaTypax UMesl MOKa3aTeib
npemomiieHust  1,3409, a cok Takoro ke kaprodens u3 xpanmwmmma 1,3359. Omnpenenute
OCMOTHYECKHE TOTCHIHAIbl COKa M OOBSICHUTE NPUYMHY TaKuMX u3MeHeHwid. [l ompeneneHus
UCIIONB3YHTE pehpakTOMETPUUECKHUE TaOIUIIbI.

27. C 20-1eTHEro TOMNOIS Cpe3aHbl YEPEHKU; OJUH Yy OCHOBAHUA, IPYTroll U3 CPeIHEN 4acTh KpPOHBI.
Kakoii u3 HuX nyuine yKOpeHUThCS U ObICTpee MepeiieT K [IBETEHUIO?

VIl MunepanbHOe NUTaHUE PACTEHUN

1. Tlouemy opranudeckue yAoOpeHHs PEKOMEHAYeTCs BHOCUTHh B OOJBIIMX J03aX M 3aJ0JIT0 JI0
nocesa?

2. B dem 3akittouaercs CTPYKTYypooOpasyrolasi poib KaJbIUs U MarHus B O KJIETKe?

3. C xakumu GUBHOIOTHMYECKUMHU TMpolleccaMl HauOollee TECHO CBS3aHA MOTJIOTUTENbHAS
JEeSITENIbHOCTh KOPHEBOM CUCTEMBI?

4. TloyeMy pas3HBIE OpraHbl paCTEHHUS COJAEP)KaT HEOJIWHAKOBOE KOJIMUYECTBO 307617 Kakue opranel
pacTeHul coaepxkaT HanOOJbIIIee KOJIMIECTBO 3071517

5. Kakuie TucThsi — MOJIO/IbIE UITU CTaphIe COJIEPKAT OOJIBIIE 30TbHBIX

AJIEMEHTOB?

6. Makpo-u MUKPO3JIEMEHTHI CIIOCOOHBIE K PEYTHUIIM3AIIH?

7. Kak Bnmsier M30BITOYHOE YBIQ)KHEHHE TOYBBI HA TIOTJIOTUTENBHYIO IESTEIhHOCTh KOPHEBOU

CHUCTEMBI?



8. HemocTatok Kakoro sjaeMeHTa IPUBOJIUT K OCIIM3HEHHIO KJIETOK pacTeHuid? C 4yeM 3TO CBSI3aHO?

9. YUeM 00BSCHUTH OTPUIIATEILHOE ICHCTBUE N30BITKA a30THBIX YA0OpEHUH Ha yposkail kapTodes?
10. Kak BbIpacTuTh pacTeHue 0e3 MOYBBI, U KAaKHE YCIOBHS IPU STOM HEOOXOAMMO COOJIIOIATh.
[TpuBennTe npUMepbl OCHOBHBIX PELIENITOB IUTATEIbHBIX CMECEH.

11. KakoBbl 3aKOHOMEPHOCTH «IIEPBUYHOIO» TIOIJIOMICHUS MHUHEPAIbHBIX AJIEMEHTOB KOPHEBOM
cucremoit (B mepBbie 10-30 MMH) ¥ MOTJIOMIEHUST TIOCIEAYIOIIETO (IIAIIerocss yacamu). Yto Takoe
«CBOOOIHOE» MPOCTPAHCTBO U TIOYEMY €TI0 Ha3BIBAIOT KKAKYLTUMCS» ?

12. Kak ycraHaBiuBaeTcss HEOOXOAMMOCTh TOTO HWJIM HMHOrO siaemMeHta? B uem cyTh mpaBuia
HezameHuMocTH? [Touemy FO. JInbux chopmynmpoBan 3akoH «BO3BpaTa»?

13. B necuanbix cocyaax cmech ['enppurenss B mepBoM BapuaHTe MoJiHasl, BO BTOPOM Takasi e, HO
BMecto Ca(NOs)2 Baecern CaSOs, B TpetheM KCI 3amenen Ha KNOs. KakoBbl OynyT pe3ysbTaThl
BbIpAIMBaHUS PacTCHUI?

14. Tloyemy morjiolieHre MUHEPAIbHBIX 2JIEMEHTOB UMeeT u3OuparensHblil xapakrep? [lokaxkute 310
Ha MpUMepax.

15. Posnp MHKpOOpraHu3MOB B IHUTAaHUU pacTeHud. BO3MOXKHOCTH YCBOEHHS PpaCTEHHUSIMU
OpraHuYecKux coenuHeHnil. CTepuiibHbIE KyJIbTYphI pacTeHuid. Mukopusa.

16. Uto Takoe (hU3HOIOTHUECKH KHUCIbIe U (PU3NOIOTUYECKH IerouHble conu? [lpuBectu mpumMeps.
Kak o0OBsICHUTP HAMHOrO IIydlllee yCBOEHHE OBCOM ¢ocdopuTa MNpuU BHECEHHUU CEPHOKHCIIOTO
ammonust? DochopUT — U3METBUCHHBIN IPUPOIHBIN MHHEpAIT coaepkamuii pocdop.

17. Ckonbko cynepdocdara (comepxkanue pochopa B HeM 7%) HEOOXOIUMO BHECTH HA OMBITHYIO
JENAHKY 5 M? uT06BI KOMHuecTBO ocopa B pacueTe Ha Ta COCTABMISIIO 14 Kr?

18. Kakoe KOIMYECTBO CEPHOKHCIOrO aMMOHHUS HEOO0XOJMMO BHECTHM B BETETALIMOHHBIM COCYI,
cojiepxaniuii 6,5 Kr mouBsl Ucxo/s U3 HOpMBI 0,9 T azota Ha 1 KT Mo4Bkl. Biaxkuocts mouBst 20 %?
19. Tlouemy 4Yepemku JUCTHEB YACTO COJEPKAT OOJIbIIE HUTPATOB, YeM caMu JUCThA? U mouemy
3¢ (HEeKTUBHO UCTIOIB3YIOIINE HUTPAThl HYXJal0Tca B MosnOaeHe?

20. Kakoli MO>KHO cAenaTh BBIBOJ IO psALy PacTEHHI HE NAIOIIUX IOJOKUTEIBHYI0 PEAKIUI0 Ha
mudennnamut B kpenkoid HoSO4 (mocuHeHne) HeCMOTps Ha TO, YTO 10YBA, i€ OHU PacTyT, OUYEHb
Oorara HuTparamu. HazoBute Takue pacrenus. B yem ux oco0eHHOCTH?

21. B kunorpamMmme cyxoi Macchl CBEKJIbI cosiepskutcs 45 Mr 0opa. CKOJIBKO TaHHOTO MUKPOAJIEMEHTA
BBIHOCHTCS C Ia, €ClIi ypoxkaiHocTh cBekibl 350 1/ra? Bnaxuocts 30%.

VIl TIpucnocobienre u yCTOWYUBOCTh PACTCHUIMA

1. Kak 0OBSICHUTB, YTO XBOSI COCHBI, BBIIEPKUBAIOIIAst 3MMOI MOPO3BbI 10

-43°C, neToM THOHET NPU UCKYCCTBEHHOM OXJIaXKAeHuu 110 -8°C?

2. Yro Gosee omacHO JyIsl paCTEHU: 3MMHHAE MOPO3bI WJIH BeCEHHUE 3aMOpO3Ku? OOBsICHUTE.

4. Kak o0OBSCHUTH NpOU3pACTaHHE B IYCThIHE TIOJBIIAHOB, HE OTJIMUYAIOMIMXCS BBICOKON

3aCyX0yCTONYMBOCTHIO?



5. [louemy y ceBepHBIX paCTeHMI 0OUTAIONIMX HA 3a00JI0UEHHBIX TOYBAX UMEIOTCSI MHOTHE MPU3HAKH
kcepodutoB? [lepeunciure 3TH MPU3HAKH.

6. Kak ucrnionb3yercs KjeTouHasi IPOHUIIAEMOCTb JIJIsl IUarHOCTUKU COCTOSTHUS pacTEHUI?

7. Kak MOXHO MCIOJb30BaTh OMO3JIEKTPUUECKUE SIBJICHMS JUISI OLIEHKU YCTOMYMBOCTH PAcTEHHMH K
HEOJIArOMPUITHBIM YCIOBUSIM CPEIbI?

8. Kakumu Pu3nonoro-OMOXMMHUYECKUMU OCOOEHHOCTSMU OTJIMYAIOTCA MOPO30YCTOWYUBBIC
pactrenus’?

10. YcnoBusi, He0OX0AUMBIE IS IPOXOXKACHUS (a3 3aKaIUBAHUS IPEBECHBIX 3UMYIOILINX PACTCHUH.
11. Mopdomnoruueckne u prU3nOIOrHIECKHE OCOOCHHOCTH COJICYCTOMYMBBIX PACTCHUM.

12. ITyTi mocTymieHus Ta3000pa3HbIX 3arps3HUTENCH B pACTECHUS.

13. Ha kakue CTpyKTYyphl KJIETOK JA€HCTBYIOT paJuoHyKIuabl? K KakuM U3MEHEHUSM OHU IIPUBOJAT?
14. OcHOBHBIE ITyTH MOCTYIJICHUS IECTULUAOB B PACTEHUS.

15. B uem paznmuuue ¢GU3HONOro-OMOXMMHUYECKUX MOJIXOJ0B MpPU OICHKE AeHCTBHUS (PaKTOpOB
BHEIIIHEH cpe/ibl Ha KauecTBO ypoxkas 0000BbIX U MSATIUKOBBIX TpaB?

16. IIpsimoe 1 KOCBEHHOE JIEUCTBUE BRICOKMX TEMIIEpATyp Ha pacTeHHE.

17. Kakue BemiecTBa B pPacTEHMM B 3KCTPEMAJbHBIX YCIOBUSAX CIIOCOOCTBYIOT BO3HMKHOBEHHIO
3alUTHO-TIPUCIIOCOOUTENBHBIX PEAKIUH?

18. B uem paznuuue (U3HOIOTHUECKOrO NCHCTBHS HA PACTEHUS MOBBIIICHHBIX M MOHMKEHHBIX
TEMIIepa Typ, BHI3BIBAIOIINX MTOBPEXKICHHUE U 1aXKe THOCIb PACTCHUN?

19. Yro Takoe mporiecc 3akanuBanus pacteHuid? Bec nu pactenust cnocoOHbI K 3akanuBanuio? Kakue
dbuznonornueckKre U3MEeHEeHus1, MPOUCXOASIIUE B MPOIEcCce 3aKAMBAHUA, MOBBIIIAIOT YCTOMYUBOCTD
pacteHnii k Mopo3y. [Touemy?

20. ®usnoyiornyecKkue OCHOBBI M TPOOJIEMBbI opomaeMoro 3emienenus. Kakue Qusmonornveckue
MOKa3aTelM MCIONb3YIOT JUIsl OIpeaeneHus: CpokoB monuBa? IloueMy Ha MOJMBHBIX Yy4yacTKax
HCIOJIb3YIOT OBBILIEHHBIE 103b1 MUHEPAJIbHBIX YA00peHuii?

21. Metonpl omnpeneneHus 3acyX0yCTOWYMBOCTH pacTeHuil. Meponpustus no 6opsde ¢ BpeIHBIMU
BIIMSTHUSIMU 3aCyXU Ha PaCTCHHUS.

IIpoueaypa oueHUuBaHUA:

PacueTHble 3amaHus M CUTyallMOHHBIE 33Ja4d MMEET NMHCbMEHHOUN BHJI, HANpPABICHHBIA Ha
TBOPYECKOE OCBOCHHE KOMIIETEHIMI, MPONHUCAaHHBIX B pabouell mporpamme JTUCHUIUIUHBI.

[Ipu oreHke HEOOXOAMMO OIpPENETUTHh MOJHOTY U3TO0KEHUS paboOThl, KAYECTBO U TOYHOCTh
pacyeTHOW YacTH, YETKOCTh U TOCJIEA0BATEIbHOCTh W3JIOKEHUSl PEIICHUH, HAIUYKUe JOCTAaTOYHBIX

HOSICHEHHH.
[Ipu oreHUBaHUM HEOOXOAUMO OOPATUTH BHUMAHUE HA CIEIYIOIIIE MOMEHTHI:

cojiepaHue paboThI;

OTBCTHI HAa BOITPOCHI;

MOPSIOK MPOBEJCHUS PACUETOB;
o0beM 1 odopmiteHHne paboTHI;



¢ JIOJIHOTA U NPaBUJIbHOCTH BBIBOAOB p360TI>I.

Kpurepum ouenku:

OLICHKa «3a4TE€HO» BBICTABISETCS O0ydYaroIIEeMycCsi, €CIM CaMOCTOSITEJIbBHO — pellaeT
IMMOCTABJICHHBIC 3ada4M, HCIIOJIB3YySA BCChb apCCHAJl MMCHOIIMUXCSA 3H3,HPII>1, yMeHI/If/’I N HaABBIKOB; YMCCT
OLICHMBATh, AaHAJIM3UPOBaTh W 0000WIaTh, JAelaThb BBIBOABI 10 pe3yibTaTaM COOCTBEHHOMU
JeSITEIbHOCTH;

«HE 3aYTCHO», €CJIM OOydYaloUIMiics IOMyCTUJ TpyOble OMMOKM M HE MOTI IPUMEHHTH
NOJIyYCHHbIE 3HAHUS Ul PELICHUs (BBINOJIHEHHUS) MOCTABJICHHOM 3amauu (3agaHusi), 0OOCHOBAThH

MPUMCHACMBIC ITOJIOKCHUA.

KoMmmniekT 3aganuid aJg dK3aMeHa:

®deepanbHOE TOCYAAPCTBEHHOE OI0KETHOE 00pa30BaTEIbHOE YUPEKIECHNE BBICIIETO 00pa30BaHMS
«l"ocynapcTBeHHbIN arpapHblil yHuBepcuteT CeBepHOro 3aypaiibsh»
HNHcTuTyT ArpOTEeXHOJIOTHYECKUM
Kadenpa OO6meii 6nonoruun
YyeOnas nucuurummaa OU3NOIOTHS pacTCHUN
[To nanpasnennto «CagoBOJICTBOY
[Tpodunu «/lekopaTuBHOE CaIOBOJCTBO, FTA30HOBEICHUE U (PIIOpUCTHKA»
Dx3aMeHaImoHHbINH Omnet Ne 1

1. Xumuueckuii coctas, CTpyKTypa ¥ (QyHKIIMH KJIETOYHON CTEHKH PaCTCHUH.

2. MexaHU3MBbI OCTYIIJICHUS DJIEMEHTOB MUHEPAJIBHOTO IIUTAHMS PACTEHU.

3. HaxommB 10 Kr cyxoro BemIeCTBa, JEPEBO 3a BETETAIMOHHBIN MEPHOA HMCHAPWIO 2 T BOJBL
UemMy paBeH TpaHCIIMPALMOHHBIN K03 puiinent?

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

3aenyromuii kadenpoit A.A. Jlsmies / [ «» 2020 r.




IIpoxomxenue npuiaoxkenns Ne 1
JlucT nepeyTBep:kieHus padoyeil MporpaMMspl Y4eOHOH JUCHUIITHHBI
Pabouas mporpamma:
onobpena Ha 20/ yueOnsrii rog. [Iporokon N 3acemanms kadempbl

or“ ” 20 T.

Benymwmii npenoaasatens

3aB. xadempoi

omobpena Ha 20/  yueOnsrii rog. [Ipotokon N 3acemanus kadeapbl

Benymuii npenoaasatenb

3aB. kadenpoit

onoOpeHa Ha 20/  yueOHsrit roj. [Iporokosn Ne 3acenaHus Kadeapbl
or“ 7 20 T.

Benymwmii npenoaasatenb

3aB. kadenpoi

omoopena Ha 20/  yueOnsii rog. [Ipotokon Ne  3acemanus kadempb

or“ 7 20 T

Benymuii npenoaasatenb

3aB. xadeapoi

onobpena Ha 20/ yueOGnsblii rog. Ilporokon Ne  3acenanus xadenpsl
or“ 7 20 T

Benymuii npenoaBarens

3aB. kadenpoii

onoOpeHa Ha 20/  yueOHsrit roj. [Iporoxosn Ne 3acenaHus Kadeapbl

or“ ” 20 T.

Benymuii npenoaBarens







