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IIpu pazpaboTke paboueii mporpamMmbl yaeOHOH TUCIUILINHBI B OCHOBY TOJIOXKEHBI:

1) ®I'OC BO no nanpasienuio moaroroBku 35.03.05 CagoBoacrso
Ilpogpune /lekopamuenoe cadoeoocmeo, 2azonoeedenHue u Qpaopucmurka YTBEPKICHHBIN
MunucrepctBom oOpa3oBanus u Hayku PO Ne 737 «01» aBrycra 2017 r.

2) YueOnsrii 1ad npoguis JlekopaTuBHOe caI0BOACTBO U JAHAIAPTHBIN U3l H

onobpen YuensiM coBetom @PI'BOY BO I'AY Ceepnoro 3aypanbs ot «01» utons 2022 r. [Iporokon
Ne 11

Pabouas mporpamma yueOHOH AUCHMILIMHBI 0100peHa Ha 3acenanuu kadenper OOmiel Ouosoruu ot «04 »

utojst 2022 r. [Iporokoa Ne 10

3aBenyrommii kadeapoi A.A. Jlames

Pabouas mporpamma yueOHOH TUCITUTUINHBI 0100peHa METOINIEeCKON KoMucchel mHCTUTyTa OT «07» uromns
2022 r. IIpotokos Ne 11

[Ipencenarens METOAUYECKOW KOMUCCUM UHCTUTYTA %’ / T.B. CumakoBa
A

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

W.o. nupekropa HHCTUTYyTA: A M.A. KoHonnuH




1. IlepevyeHb MIaHUpPYeMBIX Pe3yJbTATOB O0y4YeHUs] MO JMCIHUIJINHE, COOTHECEHHBIX C

IVIAHNUPYEMBbIMH Pe3yJIbTATAMH OCBOCHHUSsI 00pa30BaTe/JbHOH NPOrpaMMbl

Koo Nunukatop
Pesynbrarsl Ilepedens UIAHUPYEMBIX PE3YIIBTATOB
KoMne- JOCTHKECHUS
OCBOCHUS oOyueHus 0 TUCIUILINHE
meHyuu KOMITETEHINH
3HamMb:
- 3aBUCHUMOCTh  (PU3HUOJIOTHMYECKUX
MPOLIECCOB OT BHYTPEHHUX U BHEIIHUX
bakTopoB Cpensl; MIPUHIIMIIBI
(GbOpMUPOBAaHUS BETUYHHBI M KAauecTBa
ypoxxas OCHOBHBIX
CEJIbCKOXO035UCTBEHHBIX KYJIBTYD;
yMeTh:
- OTpEeNEATh 3aBUCUMOCTh
(GU3HONOTHYECKUX  TPOLECCOB  OT
BHYTPEHHUX M BHEIMIHHUX (DAKTOPOB
Cpelbl;  HWCHOJB30BaTh  MPUHIUIIBI
dbopMHUpOBaHMS BEIMYMHBI U KayecTBa
WJ1-130mx-1 ypoxas OCHOBHBIX
CEJIbCKOXO03UCTBEHHBIX KYJbT TSt
Pemaetr koHKpeTHBIE YARTYP A
pelieHrss  CTaHAApTHBIX  3a7ad4 B
3a/1a4u
OIIK-1 _ | obmactn arponomun
Crioco6en pemary | TPOPECCHOHANBHON | onernengry, ’KU3HECTIOCOOHOCTh
THUIIOBBIC 33/1a4M ACATCIIBHOCTH pacCTUTENIbHBIX TKaHEW, HWCXOAA U3
npodeccuoHanbHo | (OLIEHKA U BO3MOXXHOCTH OCYIIECTBICHUS B HHUX
W IeSTeIbHOCTH HA | [[OBBIIICHIC XoJ1a (hU3HO0TIOTO-OMOXUMUYECKHIX
OCHOBE 3HaHUU HokazaTeneit MIPOILIECCOB;
OCHOBHBIX 3aKOHOB MOJIb30BaThCA OPTraHOJIEITHYECKUMU |
OIIK-1 KU3ZHEICSITEIIbHOCTH
MaTeMaTHYeCKHUX U . OMOXMMHUYECKUMHU  TIOKa3aTelsMd B
acTeHuM) u
€CTECTBEHHBIX p ) MpoIiecce MPOTHO3MPOBAHUS KadyecTBa
HayK C HPEICTABICT ypoxas; OIIpEeTATh
NPUMCHCHHUEM pe3ysIbTaThl UX JKU3HECIIOCOOHOCTD PaCTUTEIBHBIX
MH(OPMAIIMOHHO- | pEellIeHUs HAa OCHOBE | TKaHEH, MCXOAd M3  BO3MOXKHOCTH
KOMMYHHKALHOHH | (hi310710T0- OCYIIECTBICHUS B HUX xoJ1a
BIX TEXHOIOTHH | gocrn oo (bU3H0IOr0-OMOXMMHUECKUX TPOIIECCOB

3aKOHOB U MPABUII

BJIa/I€Th:

- COBPEMEHHBIMU METOAAMHU
MCCIICTOBAHHS u TIOJTyYEHUS
uHpopManuu o Xojae (GOPMHPOBAHUS
KadecTBa ypokas; MpuéMaMH TIOMCKa
HOBBIX CBE/IeHU I B o0nacTu
¢uznonornn u OWOXMMHUHU PACTEHUH,
CBSI3aHHBIX C TOJNYYCHHUEM ypoxKas
CEITbCKOXO03HCTBEHHBIX KYJIBTYp
BBICOKOTO Ka4yecTBa; COBPEMEHHBIMU
METOJAMHU HCCIICOBAHUS W TIOTYYCHUS
uHpOpMaLUU 0 X0A€ (PU3HUOTOTHYECKHX
MIPOIIECCOB B PACTUTEIHLHOM OpPTaHU3ME;
HaBbIKaMH  OOpabOTKM U aHajIu3a
MOJTy4aeMbIX IKCIEPUMEHTATBHBIX
JTAHHBIX




2. MecTo AMCHHMILVINHBI B CTPYKTYpe 00pa30BaTeIbHON MPOTrpaMMbl

JlaHHas TUCIUIIMHA OTHOCUTCS K boky 1 00s3aTenbHOM yacTn 00pa3oBaTeIbHON MPOTrPAMMBI.
Jns w3ydeHHs IUCUMIUIMHBI HEOOXOIMMBI 3HAaHHMS B 00nacTH: OOTaHUKH, XUMHUH, HKOJOTHH,
MHUKPOOHOJIOTHH.

®usnonorus pacTeHui sBIsAETCsS NMPEeNUIeCTBYIOIEH AUCHUIUIMHON Uil JUCLUIUIMH: OMOXUMUS
pacTeHui, arpoMeTeopoIIOrisi, OCHOBbI OMOTEXHOJIOTHH CaJ0BBIX KYJIbTYP.

JucuunirHa u3ydaercst Ha 2 Kypee B 3 ceMecTpe 1o 04uHOU opme 00yueHHs.

3. O0beM AUCHHMILVINHBI U BBl y4eOHOH padoThl

OO0mias TpyA0€MKOCTh JUCHUILUIUHBI cocTaBisieT 144 yaca 4 3aueTHbIEC €IUHULIBI.

Bun yue6Hoi1 paboThI dopma obydeHus
OYHas

AyIuTOpHBIe 3aHATHUS (BCero) 64
B mom uucne: -
JlekmoHHOrO THIIA 32
CeMHMHapCKOTo THIIA 32
CamocrosiTejbHasi padoTa (Bcero) 62
B mom uucne:

31

IIpopaboTka MaTepuana JEKIUH,
MOATOTOBKA K 3aHATHIM

CaMOCTOATENbHOE U3YUEHUE TEM 8
Pedepar 20
NuanBuayanbHbIe 3a0aHAS 3
By npoMeKyTOUHOM aTTECTALMU: JK3aMEH
9K3aMECH 18
O01was TPyI10eMKOCTD: 144
4acoB 4

3a4YCTHBIX CAMHUIL

4. Conep:xaHue THCHUILIUHBI
4.1. Conep:xaHue pa3iesi0B I CHUNITHHBI

No HaumenoBanue pasziena Coneprxanue paszena
n/m TV CITATIINHEI
1 2 3
1. | ®uzuonorus u 6moxumust | CTpykTypHas u (byHKIHOHATIbHAS OpraHu3anus
PACTUTENBHOM KIETKH pacCTUTENBHON KJIETKH. XWUMHYECKHUM COCTaB pPAaCTHUTEIbHON
KJIETKH. @depMeHTBl, WX  OWONOTHYECKas  pOIb.

AMI/IHOKI/ICJ'IOTI)I, 66J’IKI/I, JKHPBI, YITI€BOAbI, BUTAMHWHBI.

2. | Bonnsrii pexxum pactenuit | ComepkaHue, COCTOSIHHE W (YHKIIUU BOABI B PACTHTEIHHOM
opranusme. TepMOaMHAMUYECKHE OCHOBBI  BOJIOOOMEHA.
[Toctynnenne BOABI M €ro 3aBUCUMOCTh OT YCIIOBHIA.
Tpancnupanusi, €€ BUAbI, PEryJIHUpOBaHUE, MYTH CHUKEHUS
UT. IlepenBmwxenue Bonbl. Bopanbelii 0Oamanc. Bognblit
NeUIUT U ero BIUSHUE HAa PACTECHUSI.

doTocuHTE3 O6mee mnpencraBienue o ¢orocuHTe3e. [lnanerapHoe
3. 3HaueHne ¢GotocuHTe3a. Jluct kak opraH (orocuHTE3A.
[MurmenTHBIe cucTeMbl (GoTocuHTe3a. CBETOBBIC PEAKIINU




dbortocunTeza. Mertabomm3m yraepoga mnpu  (POTOCHUHTERE.
Ocob6ennoctu (dorocunteza y C4  u CAM-pacreHuid.
BnusiHue BHYTPEeHHMX M BHEIIHUX YCIOBUH Ha MpoLecc
¢dorocuntesa. [lytu perynupoBanus. PoTocHHTE3 KaKk OCHOBA
MIPOAYKTUBHOCTHU CENbCKOXO0351MCTBEHHBIX pacTeHuN.
CBeTOKyNbTYpa C.-X. pACTCHUM.

Jlprxanue pacTeHuit

JIpIXaHue — OKUCITUTEIIBHO-BOCCTAHOBUTEIBHBIN MPOIIECC.
DepMeHTHI JbIXaHud. XUMHU3M JbIXaHus. [ TuKoIun3.
AnpoOHas da3za gpixanus. pyrue myTd JbIXaHus.
DHepreTUKa JbIXaHUS.

Pocr u pasButue
pacTeHui

IlonaTne o0 pocre, pa3BUTHM, OHTOI€HE3€ PACTECHUM.
Kiierounsle ocHOBBI pocra. Puroropmonsl. PocTt nenoro
pacrenusa. PocroBble sBieHuA. BinusHue BHYTpPEHHHUX
YCIOBHH Ha pOCT. 3aBHCUMOCTb POCTa OT 3KOJIOIMYECKHX
¢dakrTopos. JIBwxenue pacreHuil. Paszsutume. I[lepnonmzanus
oHToreHesa. Sposuzaunusa. dotonepuogusM. Dusnonorus
CTapeHus. YIpaBICHHE TE€HEPATUBHBIM pa3BUTHEM U
crapeHueM. Puznoniorusi GOPMHUPOBAaHUS IUIOJOB, CEMSH U
JAPYrUX NPOAYKTUBHBIX YacTel pacTeHUui. OU3HOIIOTUS ITOKOS
1 CHOCOObI IIPEBPAIIEHHUS €TO.

CuHre3, npeBpalieHue u
HepeBIKEHUE
OpPraHUYECKUX BEILIECTB B
pacTeHuun

KoHcTuTyllmoHHble M 3amacHble BEIECTBA B PACTCHHH.
[IpeBpaiienre Kpaxmaia U caxaposbl B pacTeHur. DepMeHTHI
npeBpamieHus. OpraHuyeckue KUCIOThl. [ JIMKO3MIbl U
IKaJoOUIbl, MX XHMMHYECKHH COCTaB, COJEp)KaHUE B
CEeNIbCKOXO3SMICTBEHHBIX ~ PAaCTeHHUAX. AHTHOMOTHKH U
¢utoHMabl pacteHuil. PnaBoHsl U (IABOHONBI, HX
XUMHUYECKass  mpupojga M (uU3MOJOrMYecKass  poJib.
[lepemernienue ¥ TpPaHCHOPT OPraHUYECKUX BEILIECTB B
pacTeHHH.

MuHepanbHOE IUTAHUE
pacTeHui

dusnonornyeckass poyib  Makpo- U MHUKPOIJIEMEHTOB.
JlmarHoctuka nepunmuTa MUTATEIbLHBIX SJIEMEHTOB.
[Tornomenne MuUHEpaIbHBIX BEIIECTB, NEPEMELICHUE UX IO
pacTteHuro. BeinenurenbHas U CUHTETHYECKAs byHKIIUN
KOpHEBOM cucTtembl. DU3NOJOTHUYECKHE OCHOBBI MPUMEHEHHUS
ya0OpeHui.

[Ipucnocobnenue u
YCTOWYUBOCTb PACTCHUN

3alUTHO-TIPUCTIOCOOUTENLCKIE ~ PEaKIMM  pacTeHU  Ha
JNENUCTBHE TOBPEXKIAAOIINX  (PaKkTopoB. XO0J0I0-MOPO30-
3UMOCTOMKOCTh pACTEHUW. JIMarHocTuka yCTOWYHMBOCTH.

Kapo- u 3acyXxOyCTOMYHMBOCTb. CoJieycTOHYMBOCTh
pacteHui. ['a30ycTON4YMBOCTbD.
®uszunonorus u ouoxumus | OCHOBHbBIE ($bu3H0I0r0-6MOXUMHYECKHE IIPOILIECCHI,

(dbopmMHpOBaHUS KayecTBa
ypokas C.-X. KyJIbTyp

IpoTeKarolye npu (GOpMUPOBAHUH MPOAYKTUBHBIX OPraHOB
3€pHOBBIX, 3€pHOOOOOBBIX, MAaCIMYHBIX KyJIbTyp. OCHOBHbIE
¢uznonoro- GMOXMMHUYECKHE MPOILECCH, MPOTEKAIONIIUE MPU
(bopMUPOBaHUM MPOAYKTUBHBIX OPTaHOB IJIOJIOBO-ATOJIHBIX
KYJIbTyp, KOpHe- M KIyOHemnonoB. BnusHue npupoaHo-
KJIMMaTH4ECKUX (PaKTOPOB HA XUMUYECKUIN COCTaB PacTEHUH.




4.2. Pa3znebl IUCHMILINH ¥ BUABI 3aHATHIH

ouHasi hopmMa 00yUCHHS

Ne HaumenoBanue paznena Jleknuon | Cemunap CPC Ok3a | Bcero
/1 JUCITUTIAHBI HOTO CKOTO MeH
qac.
TUTIA
THIIA
1 2 3 4 5 6 7
1. | ®usunonorus ¥ OUOXUMHUS 4 4 10 18
PaCTUTENIBHOMN KIIETKH
2. | Boanslit pexxuM pacTeHui 4 4 8 16
3. doTocuHTE3 4 4 8 16
4, JIpIxaHue pacTeHU 4 2 8 14
5. Poct u pa3Butne pacteHuit 4 4 8 16
6. | Cunres, mpeBpalieHue u 2 4 6 12
NepeIBUKEHIE OPraHUIECKIX
BEIIECTB B PACTCHUH
7. | MuHepallbHOE TUTaHUE PACTCHUI 4 4 6 16
8. | Ilpucnocobienue u ycTOHIMBOCTb 4 4 4 12
pacTeHun
9. Ou3noNorus U OUOXUMHUS 2 2 4 8
dbopMUpOBaHUS KauecTBa ypoxKas
C.-X. KyJbTYp
DK3aMeH 18
OO0111€€ KOJIMYECTBO YaCOB 32 32 62 18 144
4.3. 3aHATHS CEMHUHAPCKOT0 THUNA
No No Tpynoemx
n/n | pasmgen OCTb
a Tembr (gac)
JIVICTIHII OYHas
JIUHBI
1 2 3 4
1 1 dusnonaorus U OMOXUMHUS PACTUTEITHHON KICTKH 4
1. Bsenenue
2. V3meHeHHe NpOHUIIAEMOCTH IIUTOIUIA3Mbl TPU MOBPEKICHUH




3. IInmazmomnus, ero (opMBbI U JIETUIA3MOJIN3
Komnoksuym «®@u3nonorus 1 OMOXUMHUS PACTUTEIHHON KIETKI

BoaHsb1i pesxxuM pacTeHui

1. OmnpenencHue  KOHUEGHTpaUuW  KJIETOYHOIO  COKa U
MNOTEHIMAJIHLHOTO OCMOTHYECKOTO JIaBJICHUsS pePpaKTOMETPUIECKUM
METOJOM

2. OmnpeneneHue HWHTEHCUBHOCTU TPAHCIHPALMM Yy CpPE3aHHbIX
JIMCTBEB IPU IIOMOIIM TOP3HUOHHBIX BECOB 110 MIBaHOBY
KomnokBuym «BoaHBIN PeKUM paCTEHUN»

dortocunTes

1. Pa3geneHne NHUIrMEHTOB  JIUCTA  METOJOM  OyMaskHOMU
xpomarorpaduu
2. OrnTuueckue CBOMCTBa MUTMEHTOB

KOJ'IJ'IOKBI/IYM « DOTOCUHTE3 »

JIpIxaHue pacTeHuin

1. OmnpeneneHre UHTEHCUBHOCTH JIbIXaHUS CEMSIH PACTEHUI
2. OrnpezenieHne aKTUBHOCTH KaTajia3bl B Pa3IMYHBIX YACTAX
pacTeHuit

KoimokBuym «/IpIxanue pacteHuii»

Poct u pazButue pactenunit

1. W3ydeHue nuHEMHOrO pocTa nodera U KOpHs;

2. HaGnroieHue 3a nepuoANYHOCTBIO pOCTa MEXI0Y3JIHH opo
(Tponu3MbI)

3. 3yuyeHue BIMAHUS UHIOJUHOYKCYCHON KUCIOTHI Ha
YKOpEHEHUE YEPEHKOB (acou

4. IlpepsiBaHMe MEepro/ia OKOS Y KIIyOHEH KapTodens Mpu MOMOLIH
THOMOYEBUHBI

Komnnokeuym « Poct n passutue pacteHui»

CuHTes, npeBpalieHne U MnepeiBUKEeHNe OpraHnYeCKUX BELIECTB B
pacTeHuun

1. OOHapyxenue nyomibHbIX BemecTs (BUT. C)

2. OmpeneneHre akTHBHOCTH aMUJIa3 B MPOPACTAIOMIMX CEMEHaxX
KomnokBuym  «CuHTE3, IpeBpalleHMe U  IepelBUKEHHE
OPTraHUYeCKHX BEIIECTB B PACTCHHUN)

MuHepanpHOE IUTAaHUE PACTEHUN

1. Omnpenenenue oObemMa KOPHEBOW CHCTEMBI MeTo oM CabuHMHA
u Konocosa
2. OO6Hapy>keHue HUTPATOB B JIUCThSX U KOPHSIX paCTEHUIN
KomnokBuym «MuHepaapHOE NUTAaHUE PACTEHUID)

1. Onpenenenne 3aCyX0yCTOMYMBOCTH PAaCTEHUN

KOJ'IJ'IOKBI/IYM ((HpI/ICHOCO6J'ICHI/IC )41 YCTOﬁQHBOCTB paCTCHHﬁ>)

1. 3anmacHble BemiecTBa CEMSIH U UX MPEBPALLEHUS [TPU
popacTaHuu

Bcero

32




4.4. llpumepHasi TeMaTHKA KYPCOBBIX MPOEKTOB (PadoT) - ne npedycmompero OIIOIT

5. OpraHmu3anusi CaMOCTOATEJIbHON padoThl 00y4aIOIIMXCS 10 AUCHHUIVINHE
5.1 Tunbl caMOCTOATEIbHOI PadOTHI M €€ KOHTPOJIb

Tum caMocTosTeTbHOM PadoThI dopma o0yueHus Texymuil KOHTPOJIb
OuHas
IIpopaboTka MaTepmana JIEKITHUH, 31 TECTHPOBAHHUE
MOATOTOBKA K 3aHATHIM
CaMoCTOSTENbHOE U3YUEHHE TEM 8 TECTHpOBaHHE, co0eceIoOBaHUEe
Pedepar 20 3ammTa
WMHouBuayanbHble 3aJaHUS 3 cobece0BaHNE

5.2. YueOHO-MeTOAMYECKHE MATEPHUAJIBI IJISl CAMOCTOATEIbHOI PadoThI:

1. Mouceesa K.B. Meroauueckue yKazaHus U CAaMOCTOSTEIBHOM pabOTHI CTYIEHTOB 1O
mucrmuinae «Pusnonorus pacrennii» / K.B. Mouceesa. — Tromens: 'AY CeBepHoro
3aypanbs, 2018. —41 c.

5.3.TeMbl, BHIHOCHMbIE HA CAMOCTOSITEJIbHOE H3yYeHHe:

Paszoen 1 ®usnonorus 1 OMOXUMUS PACTUTENBHON KIETKU
1. CgoiicTBa BOABI U €€ 3HAUEHHUE B XKM3HMU pacTeHui. OCMOTHYECKHE SIBICHUS B KIETKE; POJIb
BaKyOJIH U KJIETOYHOU CTCHKH.
Paznen 2 BoaHsblil pesxxuM pacTeHU
1. JlBurarenau BOAHOTO TOKa B PaCTEHUM.

2. buonorumyeckoe 3HauYeHHE TpaHcnupanuu. JIMCT Kak opraH TpaHCHUpAUu. 3aBUCUMOCTH
TpaHCOUpPaUUU OT BHEIIHUX YCIOBUM. [[pMEeHEeHNE aHTUTPAHCTTUPAHTOB.
Pazgen 3 dorocuures
1. 3aBucumocth (HOTOCHMHTE3a OT BHEUIHWX U BHYTPEHHHUX YCJIOBHH. JlHEBHas AMHAMUKa U
CE30HHBIC U3MEHEHUs (OTOCHHTE3A.
Paznen 4 JIpixanne
1. Ponp npixanusi B JKM3HU pacTeHui. Mcmonp3oBaHue SHEPrUHM, BBICBOOOXKIAIOIIEHCS B

Mponecce AbIXaHuA, Ha (1)I/ISI/IOJ'IOFI/I‘I€CKI/I€ MMponecChl B paCTUTCIbHOM OPraHu3MeE.

2. 3aBMCHMOCTb MUHTEHCUBHOCTH JIBIXaHHUS OT BHYTPEHHHMX M BHEUTHUX (akTOpOB. J{pIXaTeabHBII
KOA((UILIMEHT U €ro 3aBUCUMOCTb OT BHYTPEHHHUX U BHEIIHUX YCIOBUH.
Pasgen 5 Poct u pa3ButHe pacTeHUN
1. OHroreHe3 ¥ OCHOBHBIE OJTambl pa3BUTUS pacTeHU. Bo3pacTHas H3MEHUYMBOCTh
MOpP(OJIOTHUECKUX U PU3UOTOTMUECKUX PU3HAKOB.
Paznen 6 Cuntes, npeBpalieHre U NepeBUKEHNE OPraHMUeCKHUX BEIIECTB B PaCTEHUU
1. TlpeBpaieHue BelecTB Npu NpopacTaHuy ceMsH. Bropuunblii MeTabomu3M.
Paznen 7 MuHepanbHOE MUTAaHUE PACTEHUI
1. Xumuueckuil s1eMEHTHBIM cocTaB pacTeHH. Makpo- W MHKPOAJIEMEHTBI, UX YCBOsSEMble
(GbOpMBI U POJIb B )KU3HHU PACTEHUH.
Paznen 8 [Ipucnocobienre 1 ycTOMUMBOCTD pacTeHUN
1. TlonsTus (HU3HONIOTHYECKOTO CTpecca, yCTOMYMBOCTH, aaanrtauuu. llpucnocobienue
OHTOI'€HE3a PACTEHMM K YCIIOBUSAM CPE/Ibl KaK pe3ybTaT UX 3BOJIOLMOHHOIO Pa3BUTHS.

5.4. Tembl pedepaToB:
Pa3znen Ne2 «BoaHblii peskuM pacTeHuin»
Annenonarusi. B3auMocBs3b pacTeHHM.
BonooOMen pactenHwmii.
[lepenBrrkeHne BOJBI 110 PACTEHMUIO.
[Tornomienrie MUHEpaIbHBIX BELIECTB PACTCHUSIMH.

oD
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Pa3zgen Ne 3 «@oTtocuHTeE3»

[IpuMeHeHre aHTUTPAHCITUPAHTOB B IPAKTUKE CEJIbCKOTO XO3SICTRA.
3HayeHUEe BOJIbI B )KU3HHU PACTCHUH.

CocTosHME BOABI B TKAHAX PACTECHUM.

TpaHcnopT OpraHUYECKUX BEIIECTB B PACTCHUSX.
Mertononornyeckue npoodaeMbl GU3HOIOTHN PACTCHHUH.

1. BiusiHue cieKTpajibHOrO COCTaBa CBETa Ha pa3BUTHE PACTECHUMH.
2. BrnusiHue cnekTpaabHOro COCTaBa cBeTa Ha opMupoBaHue GOTOCUHTETUUYECKOTO arnmapara.
3. BriusiHue cBETOBOTO peKMMa Ha aHATOMUYECKYIO CTPYKTYpPY JIUCTA.
4. BiustHue cBeTa Ha POCT PaCTEHUM.

5. Brnusinue kayecTBa 1 MHTEHCUBHOCTHU CBETA HA COJIEpKAHUE MUTMEHTOB U ONITHYECKUE
CBOICTBA JIUCTA.
6. Biiusinue THTEHCUBHOCTH CBETA HA YMCIIO M pa3Mep XJIOPOILIACTOB.
7. 3eseHbIN JTUCT U COJTHEYHAs paJuals.

8. CBETOBOI PEKUM TTOCEBOB.

9. CBs3b (hU3HMOJIOTUY PACTEHU ¢ APYTMMU €CTECTBEHHBIMU HayKaMH.
10. CoBpeMeHHbIE METO/Ibl U3yUEHUSI MHTEHCUBHOCTH (JOTOCHHTE3a PACTEHUM.

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

ConneuHnas paguanys U paauallMOHHBIA PEKUM HaCAKICHUM.
CyTOuHBIE PUTMBI Y PACTEHUH.

CytouHblif X071 pOTOCUHTE3a y paCTEHUI.

DOTOCHHTETUYECKH AKTUBHAS pafyalvs U METO/IbI €€ U3MEPEHUS.
@DOTOCHHTE3 U €r0 3HAYECHUE B KU3HHU PACTCHU.

DopMHUpPOBAaHUE JTUCTA B CBSA3M C aallTallMeW pACTEHUN K YCIOBHUAM OCBEIICHHOCTH.
Xumu3M npotuecca HOToCUHTE3a (COBPEMEHHbBIE MPEICTaBICHU).
SBnenue poToneproau3Ma 1 ero NpakTHIecKoe 3HAUYCHHE.

6. DoHJ OLIEHOYHBIX CPpEaACTB AJId MPOBECACHUSA HpOMe)KyTO‘lHOﬁ aTreCcTalum oﬁyqammuxcﬂ mo

AUCHUIINHE

6.1. IlepeyeHb KOMIETEHUUH W OLICHOYHbIC CPEACTBA HHAUKATOPa [OCTUKEHHUS

KOMIIETEeHIUI

Komn WNunukatop HanmenoBanue

IlepeueHs TIaHUPYEMBIX PE3YIbTATOB
€TCHI] JOCTHUXKEHUS OLICHOYHOI'O
. 00y4eHUS IO TUCIUTLIINHE

U KOMIIETEHINH CpeIcTBa

OIIK- | UA-130mk-1 3Hamb: Tect

1 - 3aBUCHUMOCTh  (DPM3HMOJIOTHMYECKHX | DK3aMeHalMOH
Petliaet KOHKpeTHbIE IPOLIECCOB OT BHYTPEHHUX M BHEIIHUX | HBIHA OHieT
3afaqn ¢dakTopoB Cpenbl; TIPUHIMITEI
npogeccuoHaTbHON dopMHpOBaHUS BEIMYMHBI M KadyecTBa
JESTENIBHOCTH (OlleHKa | YPOXKad OCHOBHBIX

M TIOBBIIIIEHUE
nokaszaresei
JKH3HEACATEILHOCTH
pacTteHuii) u
MpEeACTABISIET
pe3yIabTaThl UX
pelIeHus: Ha OCHOBE
¢uznonoro-
OMOXMMHUYECKHUX

CEJIbCKOXO35MCTBEHHBIX KYIbTYP;

yYMeTh:

- OIIpEeAEIIATh 3aBUCUMOCTb
(bU3HOIOrHYECKUX IIPOLIECCOB oT
BHYTPEHHUX U BHEIIHUX (PaKTOPOB CpPEbI;
MCIOJIb30BaTh MPUHLIMIBI (HOPMUPOBAHUS
BEJIMYMHBI M KauecTBa ypoOKas OCHOBHBIX
CEIbCKOXO3SMCTBEHHBIX  KYJNBTYp  JUIS
pelleHs CTaHJIApTHBIX 3a/1a4 B o01acTu
arpOHOMHHU
ONPENEIATh
PACTUTENIbHBIX

JKM3HECIIOCOOHOCTE
TKaHEeH, HCXOomsI U3




3aKOHOB U IIpaBUJI BO3MOXHOCTH OCYHICCTBJICHUS B HUX XOJa

(hU3HO0TIOTO-OMOXUMHUYECKHX TTPOIIECCOB;
MOJIb30BAThCS  OPTaHOJENTHYCCKUMH |
OMOXUMUYECKUMHU MOKa3aTessIMH B
MpoIlecCe  TPOTHO3MPOBAHMS  KadecTBa
ypoKasi; ONpeAeysTh >KU3HECIIOCOOHOCTh
pacTHTENBHBIX  TKaHEW, UCXOAS W3
BO3MOYKHOCTH OCYILECTBJICHUSI B HUX X0JIa
($u310I0T0-OMOXUMHUYECKUX MTPOIIECCOB
BJIAJIeTh:

- COBPEMECHHBIMHU METOJaMH HCCIIETOBAHUS
U monydeHus wuHDopManMM O  XoJe
dbopMUpOBaHUS KauecTBa yposKas;
npuéMaMi TIOMCKAa HOBBIX CBEJICHHHA B
obnmactu  ¢u3MONOTMM W OMOXHMHH
pacTeHMi, CBSA3aHHBIX C MOJYyYCHHUEM
ypOXKasi CEIbCKOXO3SIMCTBEHHBIX KYJIBTYP
BBICOKOTO  KAauyecTBa,  COBPEMEHHBIMHU
METOJIaMU HCCIICAOBAHUS W IOJIYYCHUS
uHpopMauu O xojie (HHU3HOIOTHIECKUX
MIPOIIECCOB B PACTUTEIHPHOM OPTaHU3ME;
HaBbIKAMH  O0pabOTKM W aHaiIM3a
MOJTy4aeMBbIX AKCICPUMECHTATBHBIX
JTAHHBIX

6.2 llIkaJbl OLlEHUBAHUSA

IIsTnoanabpHas HIKAJIA OIl¢CHUBAHUA JK3aMeEHa

OueHka Omnucanue

5 JleMoHCTpUpyeT MOTHOE MOHUMaHKEe (PU3MOTOTHIECKOTO COCTOSTHUSI PACTUTEIIHLHOTO
opraamu3ma. Bce TpeOoBaHUs, IPEIBIBISIEMbBIE K 33]JaHUIO BBITIOJTHCHEI.
JleMOHCTpUpYET 3HAYUTENbHOE TOHUMaHUE (PU3UOTOTUIECKOTO COCTOSHUS

4 pacTHTETHLHOTO Opranu3Ma. Bee TpeOoBaHUs, IPEIBIBISEMBIC K 33JAHUIO
BBIIIOJIHEHHI.
JleMOHCTpUpYyeT YaCTUYHOE MMOHUMAaHHE (PU3HOJIOTHUECKOTO COCTOSIHUS

3 PacCTHTEIHLHOTO OpraHu3Ma. boJIBITMHCTBO TPEOOBAHMMA, TPEABSIBIIEMbIC K 32/ IaHUTO
BBIIIOJIHEHEI.
JleMoHCTpHpYyeT HEOOIBIIIOe TOHUMAaHUE (PU3UOJIOTHICCKOTO COCTOSHUS

2 pacTHTENHHOTO OpranuzMa. MHorue TpeOoBaHUs, MPEAbIBIIEMbIC K 33/IaHUIO HE
BBIIIOJIHEHDI.

IxaJjia oueHNBAHMS TECTHPOBAHHUS HA IK3aMeHe

% BBINIOJTHEHNS 3aJaHUS Banna no 5-6anbHoi cucteme
85 -100 5
71-84 4
50-70 3
MeHee 50 2




6.3. TunoBbie KOHTPOJIbHbIE 32IaHUS UJIH HHbIE MaTEePUAJIbI:
VYka3aHbl B IpUJIOKEHUU 1.

7. IlepeyeHb OCHOBHOII W JONMOJHUTEJIbHOH Y4eOHOI JUTepaTypbl, HeOOXOAUMOH sl
OCBOEHHUS TUCHUILINHBI
a) OCHOBHasI TUTepaTypa

1. Ky3neuoB B.B. ®usuonorus pacrenuidi B 2 T. Tom 1: yueOHMK Uil akageMHUYECKOTO
OakamaBpuata/ B. B. Ky3uenon, I'. A. JImutrpueBa. — 4-¢ wu3n., mepepab. u jgon. — Mocksa:
WznarensctBo HOpaiit, 2019. — 437 ¢. (bakanaBp. Akamemudeckuii kypc). — ISBN 978-5-534-
01711-3. — Tekct: anexkrponnsiii // OBC FOpaiir [caiir]. — URL: https://urait.ru/bcode/431927 (I'pud
YMO BO)

0) nomoNMHUTEIbHAS IUTEPATYpa:

1. JlazapeBuu C.B. boranuka u ¢usnonorus pacteHuil [ DneKTpoHHBIN pecypc]: yueOHoe mocodue
/ JlazapeBuu C.B. — DnekTpoH. TekcroBble jaanHbie. — M.: PUIIO, 2013. — 420 c. — Pexum
nocryma: http://elibrary.ru/item.asp?id=21557913. — HOb «eLIBRARY», o mapoito
2. Mengenes C.C. ®usmnonorus pacTeHuil [ DIEKTpOHHBINA pecypc]: yueOHoe mocodue / Mensenen
C.C. — DnektpoH. TekcroBbie qanubie. — CI16: BXB-IletepOypr, 2013. — 512 ¢. — Pexum nocrymna:
http://elibrary.ru/item.asp?id=21556049. —- HOb «eLIBRARY », 1o mapoiio
3. AuapeeB B.IIL. Jlekuuu no ¢usnonoruu pacTeHuil [DIEKTPOHHBIN pecypc|: yuebHoe mocodue/
Aunnpees B.II. — DOnektpon. TtekcrtoBble naHHble. — CII6.: Poccuiickuii rocynapcTBEHHBIH
negarornyeckuit yHuBepcurer um. A.M. Tepuena, 2012. — 299 c. — Pexum pgocryma:
http://www.iprbookshop.ru/20552. — 55C «IPRbooksy, o mapoito
4. @aneeBa E.®. buoxumust pacrenuii / E.®. ®aneesa. — Tromens: TAYK TOHB. — 2014. — 308 c.
5. ®duszunonorus 1 OMOXUMHUSI paCTeHHI: yueOHOe TocoOue [DIEeKTPOHHBIN pecypc]: / cocTaBUTENH
C. A. Tyxsun [u gp.]. — IlepcuanoBckuii: J[ouckour T'AY, 2019. — 172 c¢. — URL:
https://e.lanbook.com/book/133430. — TekcT: 3MeKTPOHHBIH.
6. XKypran «®u3nonorust pacTeHUR.

8. Ilepeuenn pecypcoB HHGPOPMAIHOHHO-TETEKOMMYHUKANIMOHHOM ceT ""MHTepHeT"

1.www.rsl.ru —poccuiickast rocyaapcTBeHHas OnOInoTeKa
2. www.nlr.ru — poccuiickast HallOHaTbHas OHOIHOTEKA
3.Wwww.hns.ru — HaroHaNbHAasE YIEKTPOHHAsE ONOIHOTEKa
4.http://www.rusplant.ru/ xxypran «®u3H0IOTHS pacTeHUI

5. http://lwww.agrobiology.ru xypuan «CenbcKoX03siiiCTBEHHAsE OMOIOTHSI.
Cepus: buonorus pacrennii»

6. Hay4Has 3JIeKTpoHHas oubimoreka e-library; IPRbooks.

9. MeToauyeckue yKa3aHus sl 00yYAKOIIHUXCS M0 OCBOEHHUIO TUCIIUIIJIMHBI
1. MouceeBa K.B. Metoanueckne yka3aHus IJsl CAMOCTOSITENIbHON pabOThl CTYJCHTOB MO IUCIIUTUIMHE
«Dwusnonorus pacrenui» / K.B. MouceeBa. — Tromens: ['AY Cepepuoro 3aypanss, 2018. — 41 c.

10. ITepeyens MHPOPMALMOHHBIX TEXHOJIOTHH - He UCNONIb3YEemCs

11. MaTepuajbHO-TeXHHYECKOE o0ecnevyeHue TUCIHILINHBI
Jiist obGecriedeHurs IEKIMOHHBIX 3aHATHI UMEETCSl ayAUTOPHUS C MYJIbTUMEIUIHBIM 000pyI0BaHUEM.


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

Jnst mpoBeieHust Tab0OpaTOPHBIX 3aHATUNA UMeeTcs yueOHast taboparopus o OU3NOIOTHH PACTEHUH ay/I.
7-427 ¢ npubopamu 1 000pyTJOBAHUEM:

[TpuGopsl: 0aHWM BOHSHBIC, OWHOKYISIPBI, BECBHI: TOP3UOHHBIC, JIIEKTPHUYECKHE, AIICKTPOHHBIE,
naboparopuss OII-2, BCTpsXHBaTeNb, MHUKPOCKOIBI, OHHOKYJISAPBI, TPUOOp «MHKPOMHXadIIUCH,
ncuxpomMerp AocMmaHa, peppakToMeTp, CYIIMIbHBIA mKad, TepMocTat, (oToKoIopumeTp,
AJNEKTPUYUECKUE TTUTKH, KA BBITSHKHOM.
O6opynoBaHue:

- WHBEHTApb: OPUTBHI, TUHEHKHU, HOXKH, TUHIETHI, PACIBUTUTEIIN, Ta3bl, 0AaHKHU U JIp.;

- MaTCpuajibl: JXUBBIC KOMHATHBIC W ITIOJICBBIC PACTCHHA, PACTCHUA B BOJHBIX, IICCHAHBIX, IMOYBCHHBIX
KYJIBTYpax, CEeMEHa, Tepbapuii u np.;

- XUMHYECKasl MOCY/1a;

- XMMHYECKHE PCaKTUBHI,

- TaOJUIBl, CTECH/IBI,

- BHUJEOKacceThl «OKu3Hb pacTeHUN»

- CIaWJ-JEKLHUH

12. OcoGenHocTH 0CBOEHHS TUCHHUIIMHBI I HHBAJHUI0B H JIMI[ ¢ OTPAHUYEHHBIMH BO3MOKHOCTSIMH
310POBbS

OOyuenne oOyyaromuxcs C€ OrPaHUYEHHBIMM BO3MOXHOCTSIMUA  3[J0POBbS IpPH  HEOOXOIUMOCTU
OCYILECTBIISIETCS. HA OCHOBE aJalTHPOBAaHHOM padoueil MporpaMMbl C HCIIOJIB30BAaHHMEM CIIELHUAIBHBIX METOA0B
0o0y4YeHHsI ¥ TUAaKTHYECKUX MaTepPHaloOB, COCTABICHHBIX C YYETOM OCOOCHHOCTEH MCHXO(U3NYECKOTO Pa3BHUTHS,
WHIWBUIYaJIbHBIX BO3MOXKHOCTEH U COCTOSTHHSA 37I0POBBS TAKUX 00yuaromuxcs (00yJaromerocs).

B nensax ocBoeHust yueOHOM MporpaMMbl JUCLUIUIMHBI MHBAIUAAMU U JIMIIAMHU C OTPAHUYEHHBIMH BO3MOXKHOCTIMHU
3JI0POBBS O0CCIICUNBACTCSL:

* s WHBAIMJOB M JIMII C OTPaHUYEHHBIMH BO3MOXKHOCTSIMH 3JIOPOBBS IO 3PEHHIO: pa3MeIleHHE B
JOCTYIHBIX ISl OOYHAaOLINXCSI, SIBISIOLIMXCS CIETBIMU HIIH CIa00BUISIMMU, MECTaX U B aAalITUPOBAHHON Gopme
CHpaBOYHON MH(POPMALIMH O PACTIMCAHNH YUEOHBIX 3aHATHI; IPUCYTCTBUE ACCUCTEHTA, OKa3bIBAIOILETO
o0yyaroremMycsi He00X0IMMYIO TIOMOIIb; BBITYCK aJbTEPHATHBHBIX (JOPMATOB METOAMYECKHX MaTepHajoB
(xpynHblii WpudT MK ayauodaiinsl), ncnonb3oBaHue Bepcuu caiita i cnadbosupsmmx OBC IPR BOOKS n
cnenuanbHoro MoOmibHoro mpuioxenuss IPR BOOKS WV-Reader (mporpaMmbl HEBH3yaJbHOTO AOCTyNa K
WHQOpMAIUH, MTPpeJHa3HAYCHHOHN JJIs1 MOOMIIBbHBIX YCTPOMCTB, pabOTarOIUX Ha onepaoHHol cucteme Android n
108, xotopas He TpeOyeT crenuaibHO 00YYeHHOTO acCHCTeHTa, T.K. oan ¢ OB3 mo 3peHuo paboTaroT co CBOUM
YCTPOMCTBOM IPHUBBIYHBIM CIIOCOOOM, MCHOJIB3YS CIIELHajbHbBIC LITATHBIE MPOrPaMMBbl Ul HE3PSUMX JIOAEH,
kotopeiMu [IPR BOOKS WV-Reader nmeer noinHy0 COBMECTUMOCTS);

* ISl HHBIUAOB U JIUII C OTPAaHHYEHHBIMUA BO3MOXKHOCTSIMH 3JI0POBBS IO CIIYXY: HAJIEKAIIUMH 3BYKOBBIMH
CpeICTBaMH BOCIIPOM3BEACHUE HHPOPMALIUH;

* s MHBAJIMIOB M JIMI C OIPAaHMYCHHBIMH BO3MOXKHOCTSIMH 3I0POBBS, UMEIOIIMX HApYLICHUs ONOPHO-
JBUTATEIFHOTO ammapaTa: BO3MOXHOCTb OECIPersTCTBEHHOTO JIOCTYyIa O0YyYalomIuxcsl B yueOHbIe MOMEIIEHHS,
TyaJeTHbIE KOMHATHI U IPYTHe TIOMELIeHUs KaeIphl, a TAKXKe MPpeObIBaHHE B YKA3aHHBIX MTOMEIICHUSIX.

O06pa3zoBanue 00y4alOUIMXCSI C OTPAaHMYEHHBIMU BO3MOXHOCTSMH 3[I0POBBSI MOKET OBITH OPraHU30BaHO KaK
COBMECTHO C JIDYTHMH OOYYaIOIIMMUCS, TaK U B OT/ICIBHBIX TPYIIIAX WIK B OTJENILHBIX OpraHU3aIHsIX.
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KOHTPOJIBHBIE 3AJIAHUSA U UHBIE MATEPUAJIbI OLIEHKU 3nannii, ymenmii,
HABBIKOB H (MJIN) ONBITA 1EATEIbHOCTH, XapaKTePU3y0IlIue 3TaANbl (JOPMUPOBAHUS
KOMIIeTEeHIHIi B Npoiecce 0CBOCHUS JUCHHILJIMHBI

«@u3uonocua pacmenui)

BOI[pOCLI AJisl KOJUIOKBUYMOB, COﬁece)IOBaHI/IH
Pa3znen 1. «®Pu3nogorus u OMOXUMUA paCTHTeHBHOﬁ KJICTKHN»

DNEMEHTAPHBIA U MOJIEKYJISIPHBIM COCTAB KUBBIX KJIETOK.

benku — ocHOBHBIE HOCHUTEH KU3HEHHBIX SIBICHUM.

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

O mexanusme aeiictBus pepMeHToB. CreupUIHOCTh PEPMEHTOB.

3aBUCUMOCTh JIEHCTBUSL (PEPMEHTOB OT YCJIOBHH Cpelbl. AKTHBATOPbl U HHTUOUTOPHI
(hepMeHTOB.

Knaccudukanus pepmertos. M3ohepMeHTHI

Perynsmus aktuBHOCTH (DEpMEHTOB.

8. [TocTyruieHre BeecTB B PACTUTENbHYIO KIETKY:

a) [IpencraBnenune 06 M30MpaATEIIHHON MPOHUIIAEMOCTH;

B) CTpoeHue, poJib KIIETOYHOM CTEHKU B MOCTYIICHUU BEIIECTB;

c¢) Cocras, crpoenue, (GyHKIIMA MeMOpaH, MPOHUKHOBEHHE BEIIECTB Yyepe3 MeMOpaHy;
d) ITaccuBHBIN ¥ AKTHBHBINA TPAHCIIOPT BEIECTB;

e) Merabonu3anus MOCTyMUBIINX B KJIETKY BEIIECTB.

o~ E

~No

9. [IpakTHueckoe 3HAYEHUE M3YUYEHUS MPOHUIAEMOCTH ILMTOIUIa3Mbl (yCTOMYMBOCTH K
HEOJIArONPHUATHBIM YCIOBHSIM, CHHTE3 U TIPUMEHEHUE XUMUYCCKUX BEIIECTB B MPAKTHUKE).

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

Pa3nesn 2 «BoaHblii peskuM pacTeHUn»

1. TepmonuHaMu4ecKre OCHOBBI BOIOOOMEHA PACTEHUI:
a) [TousiTHe 00 AKTHBHOCTH BOJIBI M BOJHOM MOTCHIUAJIC
b) XapakTepuCTHKa COCTABIISIOIIMX BOJHOTO MOTEHIMANA : OCMOTHYECKHU MOTEHIUA,
MaTpPUYHBIA MOTEHIIUAI, TOTESHIINAI JIaBJICHHUS;
C) PacturenpHass KieTka Kak OCMOTHYECKash CHCTEMa; [OCTYIUICHHE BOJABI B
BaKyOJIU3UPOBAHHYIO M HEBAKYOJIM3HUPOBAHHYIO KIICTKY;
d) [TepenBuxeHrne BOJBI B CUCTEME MTOYBE-PACTCHUE-BO3YX.
2. [TocTymieHne BOJbI B KOPEHb PACTEHUM:
a) KopeHb kak opraH MOTJIOIIEHHUS BOJIBL;
b) KopHeBoe gaBiieHre U €r0 BO3MOYKHBIE MEXAHH3MBI;
C) 3aBHCHMOCTH TOTJIIOTUTEIBHON JEATEIBHOCTH KOPHEW OT BHEIIHHX YCIOBHH (TeMIeparypa,
a’panusi, BIKHOCTb TIOYBbI) M yTH
ONTHUMH3AIHH.
Tpancnupanusi, ee 3HaYCHUE, TOKA3ATEIH; XapaKTEPU3YIOIIHE TPAHCITUPALIHIO.
[TepenBmxeHrE BOBI 0 PACTECHHIO; CHIIBI, IEPEABUTAIOLIYIO BOAY.
5. ®U3HOIOrHYECKUE OCHOBBI MOBbIIIECHHS 3P PEKTUBHOCTH UCTIOIH30BAHKS BOJIbI PACTCHUSMH:
a) Ilomsatue 00 »HBamoTpaHCHHMpAlWH, CYMMapHOM BOJONOTPEONICHUH H  KOI(PPHUIUCHTES
BOJIONIOTPEOJICHH S, 3aBUCUMOCTD UX OT BHEIIHUX H
BHYTPEHHHX YCIOBHIA.
b) 3aBucHMOCTB yposkast paCTCHHIA OT BJIaKHOCTH ITOYBHI,
C) dusnonorumyeckrue OCHOBBI OPOIICHHUS TIOCEBOB C\X KYJIBTYp, aHTUTPAHCIIHPAHTHI.

Hw

Pa3zgen 3 «®oTOCHHTE3»



CoNoOR~WNE

[EEN
©

11.
12.
13.
14.

O6mias cxema poTocHHTE3a. 3HAUCHHE €0 B )KU3HU PACTCHUH.

Kocmuueckast posib 3e/1€HbIX paCTEHUI U UX POJIb B KPYTOBOPOTE BELIECTB B IPUPOIE.
XJoporiacTa, uX CyMOMKPOCKOIIUYECKOE CTPOCHHE, XUMUYECKUN COCTaB.

Crpoenue MoJeKy1 XJ10popuilia U KapOTUHOHIOB.

dusnuecKue U XMMUYECKHE CBOWCTBA XJIOpOQHILIA.

Pose nurmeHToB B npouecce (OTOCHHTE3A.

CBeroBble peakiuu (POTOCHHTE3A.

IIpeBpaienue sHepruu B npouecce Gorocunreza. PorodochopunupoBanue.

[IpeBpamenue yriaekucinorsl B mpouecce ¢orocunreda (mukin KampBunaa). OcobeHHOCTH
ycBoeHust CO2 y C4 u CAM - pacTeHuid.

BnusiHue BHeEmIHUX YCIOBHM Ha mporecc (OTOCHHTE3a (TeMIepaTypa, CBET, COJAEpKaHHE
BOJIbI, KOoHIIeHTparus CO2 u T.11.)

KII/I 3esieHOro 1UCTa U IyTH €r0 YBEIMYCHUS.

3aBUCHUMOCTb MEXKAY YPOXKAaeM U (OTOCHHTE3OM.

[TyTy MOBBIICHUSI HHTEHCUBHOCTH (POTOCHHTE3A.

[TyTn moBbILICHUS ypOKasi c\X KyJIbTyp.

Pa3nen 4 «/Ipixanue pacTeHuin»

1.

12.

13.
14.

0.

OO6m1as xapakTepucTrKa IbIxaHus. Ero 3HaueHne B )KU3HA PaCTECHUH.

depMeHTHI JbIXaHUs, HX CTPOCHHE, ()YHKITUH.

AHa’poOHast (da3a JpIXaHUSI — TJIMKOJIHM3. XHMHYECKHE IPOIECChl MPH TIIHMKOJHU3E, €ro
3HAUCHUE.

JlpIxaHue pacTeHUil IPH OTCYTCTBUU KUCIOpoaa. B3auMocBs3b Op0oKeHUS TbIXaHUSI.
AnpoOHast pa3a qpIxaHusl.

uxn Kpebca. OcHOBHBIE 3Tarbl MIPEBPAIICHHS TUPOBHHOTPATHON KUCIIOTHI.
I'mmokcanaTHbBIN UKJII, €r0 3HAaUCHHE.

Llerb mepeHoca 3JIeKTPOHOB, OCHOBHBIC KOMITOHEHTHI IICTIH .

[Tentozodocharupiii UK.

B3anMoCBsI3b OCHOBHBIX ITyTEH bIXaHUSI.

[IpeBparienue >HEPTUU TIPH JIBIXAHHUH:

a) Crpoenue u 3Hauenue ATO;

b) MUTOXOHAPHH KaK OpTaHeIUTbl a9pOOHOTO JABIXAHUS;

c) OxucnurensHoe GpochopuarpoBanue;

d) XeMH0-0CMOTHYECKas TUIIOTE3a COMPSHKEHUS OKUCIIEHUS U (POCPOPUITHPOBAHMUS;
e) OHnepreruyeckast 3p(HEeKTUBHOCTD JbIXaHHS.

B3aumocBsi3p ApixaHusi ¢ OOMEHaMM JpPYTruUX BEIIECTB: aMUHOKHUCIOT, OEJIKOB, KHUPOB,
HYKJIEUHOBBIX KUCJIOT U APYTUX BEILECTB.

WMHTEHCUBHOCTD JbIXaHUSI U JbIXaTeNbHBIN KO (OULINEHT, METOABI ONpEeACICHUS.
3aBUCUMOCTBD AbIXaHMsI OT BHYTPEHHHUX U BHEIIHUX YCIOBHUI.

Pa3znen S «PocTt u pasBuTHE pacTeHUID)

1.

N kW

OOmiee mpeacTaBieHHe O pocTe U pa3BUTUU. KieTouHble OCHOBBI pocTa. MeTonbl U3ydeHus
pocra.

O6mme u crneuupuUeckue 3aKOHOMEPHOCTH pOCTa pACTEHHH, HCIOIb30BaHHE HX B
PacTEHHUEBOJICTBE U OMOTEXHOJIOTHH.

3aBHCHUMOCTh POCTa OT BHYTPEHHUX U BHEUTHUX (PAKTOPOB.

@UTOrOPMOHBI UX POJIb B )KMU3HU PACTEHUM.

[IpuMeHeHre CHHTETHYECKUX PETYIISTOPOB POCTa B PACTEHUEBOJICTBE U OMOTEXHOJIOTHH.
JIBU>KeHMEe OpraHOB PAaCTEHUN U X MPUCIIOCOOUTEIbHOE 3HAUECHHUE.

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

Oranbl opraHoreHesa. buonormueckuii KOHTposib 3a (OPMHUPOBAHMEM 3€PHOBBIX KYJIBTYP
351eMeHTOB npoaykTuBHOCTH (110 .M. Kynepman).

doToneproan3M U ero NpucrnocoOJIeHHOE 3HaYEeHuE.



10.
11.

12.

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

Bo3pactHele u3MeHeHHs MOPQOJOTMYECKUX U (PU3HOJIIOTUYECKUX IPHU3HAKOB, UX
peryiaupoBaHue B IpakTuke. GU3HOIOTHs CTApEHUs PACTEHUN.

YnpasiieHUuEe TeHEPATUBHBIM Pa3BUTHEM U CTAPEHUEM PACTEHUM.

Paznen 6 «CI/IHTe3, NnmpeBpalmecHue U NEPEABUKCHUEC OPraHUuYECCKUX BEIIECTB B PACTECHUN»

1. 3HaueHue a30Ta B KU3HHU PACTECHUM.

2. TluTtanue pacTeHUl a30TOM:
a) Hctounuk azora ajig pacTeHUH;
b) BoccranoBneHre HUTPAaTOB B KOPHSX M JIMCTHSIX pacTeHHi; mpoliemMa HUTPATHOTO

3arps3HEHUs POIYKTOB MUTAHUS U KOPMOB.

c) OCo0eHHOCTH a30THOTO MUTAHUS Y O0OOBBIX.

3. BxuroueHune amMmmHaka B COCTaB MUTAHUS] AMUHOKHCIIOTBI U aMHUJIOB.

4. Bropu4HOE NpeBpalieHue aMUHOKHCIIOT:
a) Peaknus nepeaMuHUpOBaHUS;
b) JlesaMrHUpOBaHNE aMUHOKHUCIIOT U €r0 3HaYeHHE B OOMEHE;
c) JlexapOoKCcHIMpOBaHUE AMUHOKHCIIOT.

5. 3HayeHne aMuIOB B JKM3HHM pACTCHUH. BiusHHME BHENIHMX YCJIOBUH Ha MpeBpaIleHUs
AMHHOKHUCIIOT B PAaCTEHUSIX.

6. buocunTe3 6€7IKOB M 3HAUEHNE HYKJIIEMHOBBIX KUCIIOT B OMOCHHTE3E:
a) I'eneTnyeckuii KOJ U €ro CBOMCTBA;
b) Peruikanusi, TpaHCKPUTIIHS U TPAHCIISIIHS.

7. OcHOBHBIE ATanbl CHHTE3a OenKa.

8. Pacnan 6enKxoB B pacTeHUSX.

9. IIpeBpaiieHre a30TUCTHIX BELIECTB IIPHU CO3PEBAHUH U IPOPACTAHUU CEMSH.

10. O6mras cxema npeBpaIieHus a30TUCTHIX BEIIECTB B PACTCHUSIX.
Paszpen 7 «MuHepajbHOEe NUTAHHE PACTEHUID)

1. Heob6xonumble paCTEHUIO MaKpO- U MUKPO- SJIEMEHTBHI.

2. Owuznojormyeckasi pojib HeOOXOIMMBIX MaKpodsieMeHTOB. [Ipu3Haku nx

HEI0CTaTOYHOCTH.
3. ®uznonormyeckas pojib HEOOXOIMMBIX MUKPOdJIeMeHTOB. [Ipu3Haku nx
HE/I0CTaTOYHOCTH.

4. Tlocrynnenue noHOB B pacteHue. OCOOEHHOCTH KOPHEBOW CHUCTEMbI KaK OpPIraH IMOTJIOMICHHUS.
HexopHeBoe noriomieHne HoHOB.

5. TpancnopT nOHOB 10 pactenuio. [lepepacnpeenenre u peyTuan3amnus

BCIICCTB B PACTCHUMH.

6.
7.
8.

MuHepasibHbIE BEIIECTBa B (PUTOIIEHO3aX M UX KPYTOBOPOT B SKOCHCTEME.
DU3M0TOrHYECKHEe OCHOBBI IPUMEHEHUS YA0OPEHUIA.
Oco0eHHOCTH MUTaHUS PaCTEHUH B OECTIOUBEHHOU KYIbTYpE.

Pa3nen 8 «Ilpucnocod/ieHue H yCTOHYMBOCTb PacTeHUIN»

1.

2.

ok

[IpucnocoOneHrie OHTOreHe3a pAacTeHUH K YCIOBUSAM CpeAbl KaK pe3yibTaT HUX
3BOJIFOLIMOHHOT'O Pa3BUTHUS.

I'myOokuii ¥ BBIHYXJECHHBIN MOKON pacTeHuil. dusnoiornyeckre 0COOEHHOCTH PaCTeHMI,
HaXOJAIINXCS B COCTOSIHUM MOKOsl. CIOCOOBI PEepBIBAaHUS U MIPOAJICHHS TOKOS.
OU3NOTOTUYECKUE OCHOBBI yCTOMYMBOCTH pacTeHud. BoO3MOXKHOCTH MpHUCHOCOOIEHUS
pacTeHuil K HeOIaroNpUATHBIM YCIOBHSIM Cpe/Ibl (3aKallBaHUE PACTEHUIN)
X0J1010yCTOMYUBOCTh PACTEHUHN U CIIOCOOBI €€ TIOBBIIICHHUS.

Mopo030ycTOWYMBOCTh pacTeHUH. Y CIOBUS U (ha3bl 3aKaTMBaAHUSL.

3UMOCTOMKOCTh KaK YCTOMYMBOCTH KO BCEMY KOMILIEKCY HEOIAaronpusiTHBIX (aKkTopoB
NEePEe3UMOBKHU. MeTO/Ibl ONpeACTICHHS )KU3HECTIOCOOHOCTH O3UMBIX M MHOTOJIETHUX KYJIBTYp B
3UMHHI 1 BECEHHUH TIEPUO/.



7. 3acyx0yCTOMYMBOCTh PACTEHUH U €€ TUarHOCTHKA.

8. [Toneranue pactenuii U ero npuIuHbL. CIOCOOBI IPEAYIIPEKACHUS TTOJICTAHUSI.

9. ConeycToHYMBOCTD KYJIBTYPHBIX pacTeHuil. PU3H0I0rHuecKiue 0COOCHHOCTH Talo(pUTOB.

10.  YcrToiuuMBOCTH pacTeHH MPOTHUB BPEAHBIX Ta3000pa3HBIX BBIACICHUN MPOMBIIUIEHHOCTH U
TPAHCIIOPTA; BEIIECTB, IPUMEHSAEMBIX I OOPHOBI ¢ 00JIE3HAMU, BPEAUTEISIMU U COPHSAKAMHU.

11.  VYcroluMBOCTh pacTeHUN K MHPEKIIMOHHBIM 3a00JICBAaHUSM.

IIpouenypa oneHuBaHus codece10BaHUS, KOJUIOKBUYMA

Hcnonp3yercst  (QpOHTANbHBIA  OMpOC, KOTOPBIM  HpedrnonaraeT  padoTy  MpernojaaBaTelis
OJTHOBPEMEHHO CO BCEW ayAMTOpHWEi, U MPOBOAUTHCS B BUae Oecenbl o Bompocam. Ilpu otdope
BOIIPOCOB M MTOCTAHOBKE Iepe]] 00Y4aIOUMMH YUUTHIBACTCS CIIEIYIOIIEe:
— 3a/1aeTcsl He OoJiee MATH, OTHOCSIINUXCS BOIIPOCOB, MTPOBEPSIEMOM TEMBI;
— ¢hopMyIMpPOBKA BOMIPOCA OJTHO3HAYHAS M MMOHATHASI OTBEYAIOIIEMY;
B koHIIe ompoca mpernonaBaTenb AaeT 3aKIIYATEIbHBIE KOMMEHTApUU TI0 Ka4eCTBY OTBETOB BCEX
00yJaroumxcs.
OTBeTHI JAIOTCS WIM 10 MPUHLIUIY Kpyra, TJe Kbl CIEAYIONIMNA OTBEYACT Ha IMOCTABICHHBIN
[Ie/1aroroM BOIPOC, WIIH IO KEJTAHUIO 00YyJaroIINXCs,
— crnenyer coOdroaTh TUHAMUKY OTBETOB: HE 3aTATHMBaTh Nay3bl MEXIY OTBETaMHU
o0yJaromuxcsi, eciau Tpedyercs 3a1aTh HABOSAIINI BOIIPOC, TO CIEAYET MONPOCHTH OTBETUTh
Ha 3aJIaHHBIN BOIIPOC JIPYTOT0 00YYAIOMIETOCs WIIH MOMPOCUTH JIOTIOJIHUTh OTBEYAOIIETO;
— ¢opMa pabOTHI CO CTYICHTAMH B CHCTEME BOIPOCOB MOXKET OBITh pa3Hoi. Hampumep,
UCTIONIB3YI0 OIpPOC «Tpoiikoit»y. Ha 3amaHHBI mpemojaBareneM BOMPOC OTBEYAOT TPHU
00yJaromuXcsi OJHOBPEMEHHO: OTBET IEPBOTO JOIOJHSECT BTOPOW, TPETHH KOMMEHTHPYET,
OCTaJIbHBIM ITPEIOCTABIISICTCS PABO OLICHUBAHMSI OTBETA BCEX TPOHX.
B xone ompoca mpoBepsTcs dTambl (POPMUPOBAHUS KOMIICTCHIIMU: 3HAHHE OOYYarOIIErocs
TEOPETUYECKOTO Marepuaja, YMCHHE TPUMEHHTh W BIIAJICHHE METOJAAMHU W HaBBIKAMHU OIECHKH
(U3HONIOrHYECKOTO COCTOSIHYS U aJalTallHOHHOTO MOTEeHIIMAaa PACTCHHIA.

Kpurepun onenkn:
- OLICHKA «OTJIMYHO» BBICTABIIIETCS 00yUarOIIEMyCsl, €CIIM OH AEMOHCTPUPYET MOJIHOE
NOHUMaHHe (PU3NOIOTUYECKOTO COCTOSIHUSA PacTeHUM. J[aHbl MCUEpITBIBAIONIME U TPABUIIBHbBIE OTBETHI
Ha BCE BOIIPOCHI.
- OLICHKA «XOPOIIO» BBICTABIISIETCS OOYydYaroLIeMyCs, €CIM OH JEMOHCTPUPYET
3HAUUTENIbHOE MOHUMaHUE (PU3NOJIOTMYECKOTO COCTOSHUS pacTeHHMid. [laHbl mpaBuiIbHBIE, HO HE
IIOJIHBIE OTBETHI HA BCE BOIIPOCHI.
- OLIECHKAa  «Y/IO0BJETBOPHUTEJIbHO»  BBICTAaBIsETCS  oOyyarolmemycs, €cid OH
JEMOHCTPUPYET YaCTUYHOE MOHMMaHHE (DU3MOJIOTHYECKOro COCTOsHUS pacTeHuil. Ha OGomburyro
4acTh BOIIPOCOB JIaHbI IPABUIIbHBIE OTBETHI.
- OLIECHKAa «HEeY/0BJeTBOPHUTEJIbHO» BBICTABIsIETCS OOydarolmemycs, €cild OH
JIEMOHCTPHUPYET HEOOJbIIOE MOHUMaHHME (HU3HOIOTMYECKOro COCTOsIHHMS pacTteHuid. Ha Oomnblryro

YacCTb BOIIPOCOB HE JAaHBI ITPABUJIBHBIC OTBETHI.

TeMbl, BBIHOCUMbIE€ HA CAMOCTOATEC/ILHOC U3YUCHHUE:

Pazoen I ®uznonorus 1 OMOXUMUS PACTUTEIIHBHON KIICTKH



1.CgoiicTBa BOABI U €€ 3HAYCHUE B KU3HHU pacTeHuil. OCMOTUYECKHE SIBJICHUSI B KIJIETKE; POJib
BAKYOJIM U KJIETOYHON CTEHKH.
Pa3znen 2 BoaHblil pexuM pacTeHU
1./IBuraTenu BOJHOTO TOKA B PACTCHHH.
2.buonorudeckoe 3HaueHuWe TpaHcHUpauuu. JIMCT Kak opraH TpaHCHUpaluu. 3aBHUCHUMOCThb
TpaHCIUPAIMU OT BHEIIHUX yCIOBUM. [IpuMeHeHrne aHTUTpaHCITUPAHTOB.
Pa3nen 3 dorocunres
1.3aBucuMOCTh (DOTOCHHTE3a OT BHENIHMX M BHYTPCHHHUX YCIOBUU. /[HEBHas JUMHAMHKA U
CE30HHbIC U3MEHEeHUs! (OTOCHHTE3A.
Paznen 4 JIpixanue
1.Ponb npixanus B )KM3HU pacTeHuid. VMcnonb3oBanue sHepruu, BHICBOOOKIAIOMIEHCS B MPOIECCE
JBIXaHUS, Ha (DU3MOJOTHYECKHE TTPOIIECCH B PACTUTEILHOM OpraHu3Me.
2.3aBUCHUMOCTh MHTEHCHUBHOCTHU JbIXaHHsS OT BHYTPEHHUX M BHEIIHUX (aKTOpoB. JpIxaTeabHbIH
KOX((UIIMEHT U €T0 3aBUCUMOCTh OT BHYTPSHHHUX U BHEIIHUX YCIOBHUH.
Paznen 5 Poct u pazBuTue pacTeHuit
1.0OHTOreHE3 W OCHOBHBIC OJTambl pa3BUTHS  pacTeHuid. Bo3pacTHas HW3MEHUYMBOCTH
MOp(}OIOrHUecKux 1 PU3NOTOTUIECKUX MTPU3HAKOB.
Paznen 6 Cunres, npeBpallieHue U NEPEIBIKCHIE OPTaHMUYECKUX BEIIECTB B PACTCHUH
1.ITpeBparieHue BeUIECTB MpU MPOpPACTaHUU CeMsiH. BTOpHUHBII MeTab0IU3M.
Paznen 7 MuHepasibHOE TUTaHUE PACTCHUHN
1. Xumuueckuii SJIE€MEHTHBI COCTaB pacTeHuid. Makpo- U MHUKPOIIEMEHTHI, MX YCBOSEMbIE
(GhOpMBI U POJIH B KU3HHU PACTEHUH.
Paznen 8 Ilpucnoco6ienre U yCTOMYUBOCTh PACTEHUIM
1.ITonsiTust  (PU3MOTOTUIECKOTO CTpecca, YCTOWYMBOCTH, ananTamud. llpucrocoOieHue
OHTOT€HE3a PACTEHUN K YCIOBHSIM CPEJIbl KaK pe3yJbTaT UX 3BOJIOLMOHHOIO Pa3BUTHS.

IIpouenypa oneHnBanusi codecer0BaHUS

Hcnonb3yeTcst ppOHTANIBHBIN ONMPOC, KOTOPBIN Tpe/IoiaraeT paboTy npenoaBaress B BUIe Oece bl
o Borpocam. [Ipu 0TOGope BOIPOCOB U MOCTAHOBKE Tepel 00yJaroIUMHUCS YIUTHIBACTCS
Clle/TyroIee:
— 3a/1aeTcsl He OoJiee MATH, OTHOCSIIUXCS BOIIPOCOB, TPOBEPSIEMOM TEMBI;
— (opMyIIHpPOBKA BOTIPOCA OJHO3HAYHAS U TIOHSATHAS OTBEYAIOIIEMY;
B xoHIle ompoca mpernoaBaTelsib JaeT 3aKI0YUTEIbHbBIE KOMMEHTApUHU 10 KauyeCTBY OTBETOB BCEX
oOyJaromuxcs.
OTBeTHl JAIOTCA WJIM 0 TPUHIUITY KPyra, T/I€ KaXIbld CIETYIONINI OTBEYAaeT Ha IMOCTaBJICHHBIN
MIE/IaroroM BOIIPOC, WIIH TI0 KEJAaHHI0 00YUYaroIINXCS;
— cieayeT coOJIroaaTh TMHAMHUKY OTBETOB: HE 3aTSATHBATh May3bl MEXIy OTBETAMH CTYJCHTOB, €CIIH
TpeOyeTcsl 3a7aTh HABOMSAIIMI BOMPOC, TO CJEIYeT IMOMPOCUTh OTBETUTh HAa 3aJaHHBIA BOIPOC
APYyroro CTyacHTa Wi NOIMpPOCUTh JOIMOJIHUTE OTBCHAIOIICTO,

B xome ompoca mpoBepsiTcs 3Tanbl (GOPMHUPOBAHHS KOMIICTCHIIMH: 3HAHHE OOYYaroIIerocs
TCOPCTUUCCKOTO Marcpuajlia, YMCHUC INPUMCHUTL W BJIIAJCHUC MCETOJaMH MW HABBIKAMH OICHKHU
(U3UOJIOTHMUECKOTO COCTOSIHUS U aJIalITAIlAOHHOTO MOTEHI[MAJIa PACTCHUH.

Kpurepun oueHku codeceoBaHus:
«3a4TeHO», ecli O0ydJaroIuiicsi oOHapy>KUBaeT MPOYHBIC 3HAHHMS B OOJIACTH HM3y4aeMOM
JUCLUTUIMHBL, OTBETHI Ha BOIIPOCHI OTJIMYAIOTCS MOTHOTONW PaCKpPbITHS TEMbI; 00YyJaloLUiics BlaaeeT

TEPMHUHOJIOTMYCCKHUM alIaparoM, YMECT 00BACHATH CYIIHOCTE HpPOLHECCOB M SIBJIeHI/Ifl, JCJIaTh

BBIBOJIbI U O606HI€HI/I$[, JaBaTb apryMEHTUPOBAHHBIC OTBETHI, IPUBOJAUTH IIPUMCPHI.



«He 3a4YTeHO0», eCIM O0ydJarouuiicss nomycTui rpyObie OmMOKH MpU OTBETE Ha BOIPOCHI;
0OHapyXWJ HE3HAHHE TEOPETUUYECKUX OCHOB M3Y4aeMOIl JUCIHUIUIMHBI, HeC(POPMHUPOBAHHBIE HABBIKU
aHalM3a SBJICHMM M IIPOLECCOB, HEYMEHHE JaBaTb AapryMEHTHPOBAHHBIE OTBETHI, IPUBOIUTH

IIPUMEPBL.

Tembl pedepaToB:
Paznen Ne2 «BoaHbIi pe:xuM pacTeHHiD)

1. AnnenonaTusi. B3auMoCBs3b pacTeHUIA.

2.BoooOMeH pacTeHHIA.

2. IlepenBukeHre BOMBI 10 PACTEHUIO.

4.Tlornomenne MUHEPAIbHBIX BEIIECTB PACTCHUSMHU.

3.  IIpumeHeHHe aHTUTPAHCIUPAHTOB B MPAKTUKE CETLCKOTO XO341CTBA.
6.3Ha4eHne BOJIBI B )KU3HU PACTCHHIA.

7.CocTosiHiE BOJIbI B TKAHSAX PACTCHHIA.

8.TpaHcopT OpraHUYeCcKUX BEUIECTB B PACTCHHUSX.

9.Metononornyeckue npobaeMbl PU3HOIOTUN PACTCHUH.

Pa3zgen Ne 3 «®Dorocunres»

1. BiusiHue crieKTpalbHOIO COCTaBa CBETa Ha pa3BUTHE PACTEHUH.

2. BausiHHE CTIEKTPaIbHOTO COCTaBa cBeTa Ha (opMHUpOBaHUE (POTOCHHTETUYECKOTO armapara.
3. BiusiHue cBETOBOIO peXMMa Ha aHaTOMUYECKYI0 CTPYKTYpY JIMCTA.

4. BiiusiHue cBeTa Ha pOCT pacTEHUM.

5. BiusiHue kauecTBa U MHTEHCUBHOCTH CBETa HAa COZIEP)KaHUE MUTMEHTOB U ONTHYECKUE
CBOMCTBA JIUCTA.

6. BausiHue MHTEHCUBHOCTH CBETA HAa YMCJIO M pa3Mep XJIOPOIIACTOB.

7. 3eNeHbIN JTUCT U COJTHEYHAs pauaIlus.

8. CBETOBOM PEXXHUM ITOCEBOB.

9. CBs13b (PM3MONOTMM PACTEHUN C IPYTUMH €CTECTBEHHBIMHU HayKaMHu.

10. CoBpeMeHHBbIE METO/Ibl U3YUE€HUSI HHTEHCUBHOCTH (DOTOCHHTE3a PACTCHUM.

11. Connevnas paguanus U paaualiiOHHBIA PEXUM HACAKICHHI.

12. CyrouHble pUTMBI Y pacTEHUI.

13. Cyrounblit X0 (OTOCHHTE3a y pAaCTEHUH.
14. ®oTOCHHTETNYECKH aKTUBHAsI paAHaLAs U METObI €€ U3MEPEHHUS.
15. @otocuHTE3 M €ro 3HaYEHUE B KU3HHU PACTECHU.
17. ®opMupoBaHHE JUCTA B CBSA3M C aJanTallied paCTEHUH K YCIOBUAM OCBEIIEHHOCTH.
18. Xumu3m mporiecca HoTocHHTE3a (COBPEMEHHBIE MPEICTABICHNUS).
19. SBnenue poTonepruoau3Ma 1 €ro NpakTHIECKOe 3HaYCHHUE.

Paznen Ne6 «Cunrte3, npeBpaiieHue U nepeaBuKeHue OPraHMn4ecKnx BelecTB B paCTeHUN»

1. BenkoBblif 0OMEH B pacTEHUSIX.
2. bruocuHTe3 OenKa B pacTEHUSIX.
3. BurtamuHbBI ¥ UX POJIb B KU3HU PACTECHHI.
KpyroBopot a30ta B CBSI3U C KU3HEACATEIBHOCTHIO PACTCHHA.
KpyroBoport yriepoja B CBSI3M C )KU3HEIESITEIBHOCTBIO PACTEHHIA.
[TpeBpateHust )KUPOB B PACTEHUSIX.
[IpeBpaliieHust yIiIeBOAOB B PACTEHUSX.
TpaHCcTOpT OpraHUYECKUX BEIIECTB B PACTCHUSX.
DepMEHTBI, UX CBOMCTBA U JCATEIBHOCTD.

LNk~



10. PerynsaTopsl pocTa pacTeHHA.

IIpouenypa onenuBanus pedepara
B paboueili nporpamme NpuBOAUTCS MEPEYEHb TEM, CPEId KOTOPBIX CTYIIEHT MOXET BHIOpATh
TeMy pedepara.

[TapameTpsl OLIEHOYHOI'O CPEICTBA:!

- “H(GOPMAIIMOHHAS IOCTATOYHOCTh;

- COOTBETCTBHUE MaTepralia TEME U IUIAHY;

- CTWIb W S3BIK HM3JI0KEHUs (11e7eco00pa3HOe MCMOIb30BAHUE TEPMUHOJIOTHH, TOSICHEHUE
HOBBIX ITOHATHH, TAKOHHYHOCTD,

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

- HaJIM4Ke BBIPAKCHHONW COOCTBEHHOM MO3UIUH;

- aZIeKBaTHOCTb U KOJIMYECTBO UCIIOIb30BAHHBIX HCTOYHHUKOB (5-10);

- BJIQJICHUE MATEPHUAIIOM.

Ha 3amuty pedepara, cocTosiryro u3 3amuThl pedepata U OTBETOB Ha BOMPOCHI, OTBOAUTCS
10-15 munyT.
Kpurepun ouenku pedepara:

Ouenka Kpumepuu oyenku

OT1auyHo paboTa BBIMIOJIHEHA B COOTBETCTBUU C YTBEPKACHHBIM ILIAHOM,
MOJTHOCTBIO ~ PACKPBITO  COAEp)KaHWE  KaXIOro  BOIPOCa,
o0ydJaronmxcst chopmMyIUpOBaHbI COOCTBEHHBIE
apryMEHTHPOBAHHBIE BBIBOABI 1O TeMme paboTel. OdopmieHue
paboThI COOTBETCTBYET MPEABABIICMbIM TpeOoBaHusM. [Ipu 3ammTe
paboThl CTYAEHT CBOOOJHO BIIJieeT MaTepuaioM M OTBEUaeT Ha

BOIIPOCHI.

Xopomro paboTa BBINOJHEHa B COOTBETCTBUU C YTBEPXKAECHHBIM IIJIAHOM,
MOJTHOCTBIO ~ PACKPBITO  COJAEp)KAaHUE  KaXJIOro  BOIpOca.
He3nauutenbHple 3aMedyanust Kk odopmiieHuto padbotsl. [Ipu 3amure
paboThl 00yUarOIINCS BIAJACET MaTEPHAIIOM, HO OTBEUYAET HE Ha BCE

BOIIPOCHI.

Y0BIeTBOPUTEIBLHO paloTa BBINOJIHEHA B COOTBETCTBUHU C YTBEPXKIEHHBIM IUIAHOM, HO He
MOJTHOCTBIO ~ PACKPBITO  COJAEPIKaHWE  KaXIOro  BOIpOCA.
OO6yuaromumMcst He cIeJIaHbl COOCTBEHHBIE BBIBOIBI TIO TEME PAOOTHI.
I'pyObie HemocTaTku B odopmieHuH paboTel. Ilpu 3amute paboThl

CTYACHT c1abo BJIaZICCT MAaTCprUAJIOM, OTBEYACT HC Ha BCC BOIPOCHL.

HeynoBiieTBopuTeIbHO | paboTa BBINOJIHEHA HE B COOTBETCTBUU C YTBEPKICHHBIM IJIAHOM, HE
PacKpbITO CcoAepkKaHHe KaxJIoro Bompoca. OOywarommmcs He
CleNaHbl BBIBOJBI MO TeMme paboTbl. ['pyOble HemocTaTku B
oopmnenun pabotel. [Ipu 3amute paboTHl CTYAEHT HE BIIAJEET

MaTreprajioM, HC OTBCYACT HA BOIIPOCHI.




Bonpochl 1151 TeCTHPOBaAHUS

Tema 1 @usnonorus 1 OUOXUMHUS PACTUTEIILHOM KIETKH. BOIHBIN peXUM pacTeHHA

Bomnpoc 1 IToka3arenb NoBpexaeHUS PACTUTEIIHBHON KIIETKH.

Bompoc 2 OcobennocTtu pepMeHTOB.

Bormpoc 3 HauBbiciieit KaJopuifHOCTBIO 001a/1at0T.

Bompoc 4 Otinnune )xMBOH KJIETKU OT MEPTBOM.

Bonpoc 5 U30uparenbHoe MOCTYIUIEHHE BEIIECTB B KJIETKY PEryIupyeTcs.

Bompoc 6 Cocrasistoniyie KI€TOUHON CTEHKU PaCTEHUH.
Borpoc 7 Kpurepun akTHBHOTO TpaHCHOPTA BELIECTB Yepe3 MeMOpaHy.

Bonpoc 8 Opranernia KIeTKH, HENOCPEACTBEHHO CBA3aHHAs C OMOCUHTE30M OelKa.

Bomnpoc 9 AnaToM0-MOp(OIOrHUeCcKUe 311€MEHTHI JINCTHEB, PErYIUPYIOLIUE TPAHCIUPALUIO.

Bompoc 10 IlosiBiieHne Kkakoro MeTo/1a CBSI3bIBAIOT C BOSHUKHOBEHUEM (PU3UOJIOTUN PACTEHUH.
Bonpoc 11 Ha noBepxHOCTH HapyKHOW KJIETOUHOW CTEHKH OTKJIAJbIBACTCA.

Bonpoc 12 ®epMeHThI, COCTOAIINE TOIBKO U3 Oerka.

Bomnpoc 13 I'mapodunbHbie cBOMCTBA UTOMIIA3MBI KJIETOK 00€CIIEUMBAIOT.

Bomnpoc 14 Hapyxnas kierouHasi MeMOpaHa 00ecIieyuBaeT.

Bomnpoc 15 I'naBHOE cBOMCTBO JTUIMIHOTO OHOCIIOSI MEMOpaH.

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

Bonpoc 17 I'maBHbIil MeTO (GU3UOTIOTHHA PACTCHHH.

Bomnpoc 18 ®usunonoruueckoe 3HaueHue CBOOOJHOW M CBA3aHHOW BOJBI pasziauyHO. M3BecTHO, 4TO
MHTEHCUBHOCTB IIPOLECCOB (POCT, (POTOCUHTE3 U Jp.) 3aBUCUT B OCHOBHOM OT COJAEP KAHUSI BOJIBI.
Bonpoc 19 SlBneHue BbliclieHUs KaneNbHO-)KUIKOW BOJbl Ha KOHYMKAX JMCTbEB DPACTEHUMN
Ha3bIBaeTCsl.

Bonpoc 20 Kakoli BOIHBIM NMOTEHLMAN IMOYBBI IOCIE JOXKAA, KOTJa KIETKH KOPHS MOTYT JIETKO
NOTrJIouiaTh BOMY.

Bonpoc 21 CunbHOE yIJIOTHEHUE TIOYBBI 3aTPYyIHSET MOMJIOIEHUE BOABI KOPHSAMHU.

Bonpoc 22 OcHOBHOI MyTh pacxo/ia BOJIbl pACTEHUEM.

Bomnpoc 23 Kakue kj1eTKu y pacTeHuil 00pa3yroT yCThHUIIE.

Bomnpoc 24 PactuTtenbHas KJI€TKa OTIUYACTCS OT )KUBOTHON HAIIMUHEM.

Bomnpoc 25T1epuon, B KOTOpBIH MOXKET HaOII01aThCsl (PU3MOIOTUYECKOE SIBIICHUE — «IJ1ad) PACTCHUH.
Bomnpoc 26 Ocobennoctr (hepMEHTOB.

Bonpoc 27 HausbicIiei kalopuiHOCTbIO 00JIaat0T.

Bonpoc ®opma nouBEHHOM BJIAry MOJHOCTHIO HE TOCTYITHAS I PACTECHUM.

Bomnpoc 28 J)Ku3HenesTenbHOCTb OT/IENbHBIX KYJIbTYpP U3y4daeT (PU3HOJIOTUSl paCTEHUH.

Bormpoc 29 CBo601HOE TPOCTPAHCTBO KIETKH 00pa3yeT.

Bonpoc 30 B 3amuTe pactenuit ot uHGEKuuii 00JIbIIYIO pOJIb UTPAET.

Bonpoc 31 OpranounzjaMmu B KOTOPBIX IPOUCXOIUT Tpoliecc (POTOCHHTESA.

Bonpoc 32 Opranenna KJI€TKH, HETOCPEICTBEHHO CBsI3aHHAsA ¢ OMOCHHTE30M OeKa.

Bonpoc 33 Pazmeps! MUTOXOHIpHIA B paCTUTEIBHON KIIETKE, (MKM).

Bonpoc 34 Cas3u, obecrieunBaromue nepBUUHy0 CTPYKTYpy Oenka.

Bompoc 35 Madopmarius o mepBUUHON CTPYKTYype Oerka.

Bompoc 36 ®epmeHTsI, cocTosIINE TOIBKO U3 OelKa.

Bonpoc 37 Boga u pacTBOprMbIE MUHEPAIBHBIE BEIIECTBA TOCTYNAIOT B PACTYIIEE CEMS.

Bompoc 38 YacTb KJI€TKH, perynpyomas NOCTYIUIEHHE BEIIECTB B IUTOIIA3MY .

Bonpoc 39 Anaromo-Mopdorornueckue 31eMeHThI TUCTHEB, PErYIHPYIONINE TPAHCIIHPALUIO.
Bompoc 40 Metoz, 0CHOBaHHBIIM Ha ydeTe MoKa3aTells IPEJTOMIIEHUS CBETa BIKATOIO COKA.

Bompoc 41 Yepe3 kneTkn 3HI0AEpMBI ¢ nosickamu Kacnapyu Bojga M MUHEpAJIbHBIE COJIM IPOXOAST
TOJIBKO IO aIloIlIaCTy.



Bompoc 142 CBoicTBO XKMBOM LHTOIUIA3Mbl COXPAHATH ITOCTOSHCTBO BHYTPUKIJIETOYHOM CpEIbI.
Bormpoc 43 Pa3zmepsr siipa pacTUTEIBHOM KJIETKH, (MKM).

Bompoc 44 Hausiciieil KaTopuitHOCTBIO 001a/1a10T.

Bonpoc 45 Cneunanuctsl peKOMEHAYIOT IMepel, TeM KaK MOCTaBUTh B Ba3y CpPE3aHHBIC LIBETHI
(TMammoITyChl, XpU3aHTEMBI) TIOJPE3aTh KOHUYUK CTEOIIS.

Bomnpoc 46 Bopna, naxoasmiasics B IO4YBE B IOCTYITHOM JIJIsl PACTEHUN COCTOSIHUU.

Bompoc 47 Boaublii noTeHIIMaN MOYBHI 110CIIE A0XK/s, KOTJa KJIETKH KOPHS MOTYT JIETKO IOIJIOIATh
BOJY.

Bompoc 48 CunbHOE yIsIOTHEHHE ITOUBHI 3aTPYAHSET NOTJIOLIEHUE BOJbI KOPHIMH.

Bonpoc 49 IlyTte Boabl B pacTEHUU COCTOUT M3 TPEX PA3JIMYHBIX MO CTPOCHUIO M MPOTSKEHHOCTH
qyacTel: IO MUBBIM KJIETKaM KOPHS, IO MEPTBBIM 3JEMEHTaM KCHUJIEMbl KOpPHS, CTEOJs uepelka u
YKUJIOK JICTA IO MCHapsrollel moBepxHocTu. HarMeHbIas CKOpoCTh MepeIBHKEHUSI.

Bompoc 50 Mexanu3m NoAHATHS BOJBI 32 CUET IIPUCACHIBAIOIIETO JIEHCTBUS TPAHCIIUPALIUH.

Bormpoc 51 Bropuunas ctpykTypa Oenka.

Bompoc 52 Iloka3aTenb NOBpEKICHUS pACTUTEIBHOM KIETKH.

Bonpoc 53 Tpauckpunius marpuunoit PHK.

Bompoc 54 Opranensibl, BBIIOIHSIONIME TPAHCIIOPTHYIO ()YHKIIHIO.

Bonpoc 55 Opranenibl, BBITOJHSIOMINE YHEPTETUYECKYIO (PYHKITHIO.

Bomnpoc 56 UerBepTuuHas cTpyKTypa Oenka.

Bonpoc 57 J{is rurpoduToB MUHUMAIBLHO HEOOX0IUMOE JUIS KU3HU coliep:kanue Bobl, (%).

Bomnpoc 58 N30upaTenbHOE MOCTYIUIEHUE BEIIECTB B KIETKY.

Bormpoc 59 CocraBastoniye KI€TOYHOM CTEHKU PACTEHUM.

Bonpoc 60 3aBucumocth (pusnonornyeckux (QYHKIUH pacTEeHHH OT HKOJOTHYECKUX (PaKTOpoB
u3y4daer (U3HOIOTHH PACTCHHM.

Bompoc 61 IlosiBiieHne kakoro MeTo/ia CBSI3bIBAIOT C BOSHUKHOBEHUEM (PU3UOJIOTUU PACTEHUH .
Bonpoc 62 Hayka, uzydaromas o0miue OpUHLHUIB CTPOSHUS U (YHKIIMOHUPOBAHUS PACTUTEIHHON
KJIETKU.

Bonpoc 63 IIpu Oonee BBICOKMX CKOpPOCTSAX LEHTPU(DYTUPOBAHUA OCAXKAAIOTCA KIETOUHBIE
CTPYKTYpBHI.

Bonpoc 64 OCHOBHBIM KOMIIOHEHTOM KJIETOUHOW CTEHKH.

Bompoc 65 B 06pazoBanuu nepBUYHON KJIETOYHONU CTEHKH.

Bonpoc 66 Ha noBepxHOCTH HapyHOW KJIETOUHOU CTEHKH.

Bompoc 67 Opranou1oMm KJIETKH paCTeHU, HAKaIUIMBAIOIIUM KOHEUYHbIE POTYKThl 0OMEHA BELIECTB.
Bomnpoc 68 Kpureprun akTHBHOTO TpaHCIIOpTa BELIECTB Yepe3 MEMOpaHy.

Bomnpoc 69 Co6ctBennas [JTHK B kneTkax.

Bomnpoc 70 CoBMecTHBIN MTEPEHOC JIBYX BEIIECTB B MPOTHBOTIOIOKHBIX HAIPABIICHUSIX.

Bonpoc 71 Hacockl, npuHUMaroe akTHBHOE y4acTHE B TPAHCHOPTE BELIECTB uepe3 MeMOpaHy
KJIETKHU.

Bonpoc 72 HapyxHas kinetouHas MmeMOpaHa o0ecriedrBaert.

Bonpoc 73 Iloka3aTenb NOBPEKICHUS PACTUTEIBHON KIETKH.

Bompoc 74 CoiicTBO rHApOPMIBHOCTH OenKa ¥ THAPOPOOHOCTH JHUITHIOB.

Bompoc 75 MoHOMEpBI HYKJIEHHOBBIX KUCIIOT.

Bompoc 76 A3oTtrcToe 0OCHOBaHME I'yaHUH.

Bomnpoc 77 PeuentopoM Ha cTpecc-CUTHAN B KIIETKE.

Bonpoc 78 Bennunna, yka3blBarolias Ha MaKCUMAJIbHYIO CIIOCOOHOCTD KJIETKH IMOTJIOMIATh BOJY.

Bonpoc 79 Hacocel, npuHUMalonye akTUBHOE y4acTHE B TPAHCIIOPTE BEIIECTB uepe3 MeMOpaHy
KJIETKH.

Bormpoc 80 CoBMecTHBIN TTEpeHOC IBYX BEIMIECTB B TPOTUBOIIOIOKHBIX HAMPABICHUSX.



Bomnpoc 81 BHyTpH KJIeTKH B niepejaye CUTHAJIOB K TEHOMY.

Bompoc 82 Ompenenenue >XKW3HECTIOCOOHOCTH CEMSH OCHOBAaHO Ha TOM, YTO TPH TOBPEKICHUU
pPacTUTEIIbHON TKAHMU.

Bompoc 83 PackpyunBanue O€IKOBBIX TJI00YJI, YNPOIICHHE UX CTPYKTYPhI HMPEACTABISIET COOOM.
Bomnpoc 84 Konsuesas monekyna JJHK.

Bonpoc 85 AMuHOKHKCIIOTA, COo/ieprKalliasi MHOTO a30Ta.

Bompoc 86 Bona, 3akitoueHHas B 3aMKHYTOM IPOCTPAaHCTBE BHYTPH MAaKpPOMOJEKYJbl WIM MEXIY
MaKpoMoJIeKyIaMu Oeska.

Bomnpoc 87 JlanbHuii TpaHCTIOPT — 3TO JBUKEHUE BELIECTB.

Bonpoc 88 JlomonHuTtenbHOE AaBlieHUE, KOTOPOE AOHKHO OBITh IMPHIIOKEHO K PacTBOPY, YTOOBI
BOCIIPENSTCTBOBATH OJHOCTOPOHHEMY TOK BOJIBI.

BOHpOC 89 BGJ'II/ILII/IHa, YKa3bIBaromasa Ha MaKCUMAJIbHYIO CIIOCOOHOCTB KJIETKU morjiomarb BOAY.

Tema 2 ®otocunres. lpIxaHue pacTeHUN

Bonpoc 1 I[lurmeHT, ciyxamuil HEMOCPEACTBEHHBIM JOHOPOM JHEPruM i (OTOCHHTETHUECKUX
peaKuHnii.
Bompoc 3 Mcxomubiit MmaTepuai st pOTOCHHTE3A.

Bompoc 5 YpaBHenue peakiiuu GOTOCUHTE3A.
Bomnpoc 8 Yuenslii, BHecHIMii 607611101 BKJIaJ B U3y4EHHE IPOLIECCOB (POTOCUHTE3A.

Bompoc 9 Opranusmbl, CHHTE3UPYIOIIME OPTaHUYECKUE BEIIECTBA W3 HEOPraHUYECKUX, 3a CUET
SHEPIUHU COJIHEYHOI'O CBETA.

Bompoc 12 bnaromapss (OTOCHHTETHYECKOW AEATEIbHOCTH PACTEHUM KOHIIEHTpALUS YIJIIEKUCIIOro
raza (C02) B atMmocepe noaaepx uBaercs Ha ypoBHe, (%).

Bomnpoc 13 OcHoBononoxxHUKOM yueHus o ¢poTocuntese B Poccum.

Bonpoc 14 Kocmuueckast poib 3€J1€HbIX paCTEHHH.

Bompoc 15 Opranouisl, B KOTOPBIX TPOUCXOAUT MPOIECC (POTOCUHTE3A.

Bomnpoc 16 baktepun, ¢ nosiBIeHHEeM KOTOPBIX B aTMochepe 3eMiTi MOSBUIICS KUCIOPOI.
Bomnpoc 17 MemOpanbl XJIOPOIIaCTOB, HECyIue (POTOCHHTETHUYECKUE TUTMEHTHI.
Bonpoc 18 JlelikonnacTel, HaKaIJIMBaKOLIUE KpaxMall.

Bompoc 19 ®ortocuHTe3 BceX pacTeHUU O00ECTeUMBACT €KETOJHOE MOCTYIJIEHHEe B aTtMochepy
KHCJIOPOAa, (MpJI. TOHH).

Bormpoc 20 Beipocnine B TEMHOTE 3THOIMPOBAHHBIE TPOPOCTKHU.

Bonpoc 21 Xpomarorpaduueckuii MeTos] pa3aeiaeHus TUTMEHTOB.

Bonpoc 22 Haubosnee xapakTepHble aHATOMUYECKHE MPU3HAKU JIUCTA KaK opraHa (hOTOCHHTE3a.
Bompoc 23 3enenslii BET pacTeHUI.

Bonpoc 24 Ilpu oOpazoBanuu GpeoduTrHa BEITSKKA 3€JIEHOTO JIUCTA.

Bompoc 25 IlpoButamun A.

Bormpoc 26 I'mapoduibHbIe CBOHCTBAa MOJIEKYIBI XJIOPOQHILIA.

Bonpoc 27 I'mapodobHble cBoiicTBa MOJIeKyIaM Xjopoduia.

Bormpoc 28 B coctaBe Moiiekyiibl Xa0poduiiia BXOIUT aTOM.



Bomnpoc 29 Ilpu B3aumoseiicTBuu X10popuiia co HeI04blo.

Bomnpoc 30 Cunte3 AT® B kiieTkax.

Bomnpoc 31 Ilpu cromrHo# o6sa4HocTH (POTOCHHTE3A.

Bonpoc 32 KneroyHoe apixaHue.

Bompoc 33 ButamuH, BXOASIINN B COCTaB MUPUANHOBBIX AETUAPOTEHA3.
Bompoc 34 Cob6crBennas JIHK B kinerkax.

Bompoc 35 Ilpoaykrom rugponusa Kpaxmania.

Bonpoc 36 Peakuu rimkosnusa.

Bomnpoc 37 Koneunslif NpoayKT TIIMKOJINA3A.

Bormpoc 38 IIpoaykT aHa’poOHOTO JBIXaHUSI.

Bonpoc 39 Ilornomenue Boasl (H20) B nukine KpeGca mporcxoqut B X0/ peakuy MpeBpaIIeHUs
KUCIIOTHI.

Bonpoc 40 IlepeHOCUYHKH 3IIEKTPOHOB O0pa3yrOT Ha BHYTPEHHEH MeMOpaHe MUTOXOHJpPUHN YeThIpe
KOMILJIEKCA; IPU 3TOM OKHMCJIEHHE CYKLIMHATA (SIHTAapHOIN KUCIOThI) KaTAIM3UPYETCs KOMILIEKCOM.
Bomnpoc 41 Ilpu o6pazoBannu heopuTrHA BBHITSIKKA 3€JICHOTO JTUCTA.

Bonpoc 42 I'pynma opraHusmoB, NpeACTaBUTEIM KOTOPOM B arpo3KOCHCTEME 3aKaHYMBAOT
npeoOpa30BaHNE COTHEYHON IHEPTUH.

Bomnpoc 43 3nauenue neHro3o(pochaTHOro MUKIA y paCTeHUH 3aK/II0YaeTcs B TOM, YTO OH CHa0)KaeT
KJIETKU.

Bomnpoc 44 B pe3ynbrare paboThl 3J1€KTPOH-TPAHCIIOPTHON LIENH JAbIXaHUS.

Bompoc 45 YHuBepcaabHbIM HCTOYHUKOM 3HEPTUHU IS [TPOLIECCOB KU3HEIEATEIbHOCTH CIIYKUT
Bonpoc 46 B npouecce npixaHus npu paciielIeHuH YIiaeBoJoB Hauboubliee konnyectBo ATO.
Bonpoc 47 I'puGoBuIHBIC YaCTHIIBI HA BHYTPEHHEH MEMOpaHEe MUTOXOHIPUHN SBISIOTCS ...

Bonpoc 48 OnpenennTs HHTEHCUBHOCTD ABIXAHUS PACTEHUH.

Bompoc 49 JIpixarensasiit ko punmeHT(/IK) npopocmmx cemMsiH noAacoIHeYHUKA.

Bomnpoc 50 OxucnutensHoe GpochopuirpoBaHue.

Bompoc 51 B coctaB ackopbaTokcuaa3bl BXOIUT.

Bomnpoc 52 J[nst 6nocuHTE3a AKUPOB JbIXaHUE TOCTABIISET!

Bompoc 53 3axitounTenbHbIN 3Tall a3pOOHOT0 JABIXAHHUS.

Bonpoc 54 JIoHOp 37€KTPOHOB, IBUTAIOLINXCS MO 3JIEKTPO-TPAHCIOPTHOM LIENU JbIXaHUS.

Bompoc 55 Opranounamu B KOTOPBIX MPOUCXOUT Mpoliecc (POTOCHHTE3A.

Bomnpoc 56 XpomoTorpadpuueckuit METo]1 pa3/ieIeHUs] MIUIMEHTOB MPEIOKNI.

Bonpoc 57 Peakius rimkosnusa.

Bomnpoc 58 OGmiue uepThl IpIXaHUs U POTOCHHTE3A.

Bompoc 59 KaparuHouap! HOrJIOMIA0T.

Bonpoc 60 Ponb cBeToBoii (ha3sl B GOTOCHMHTE3E 3aKIIIOYAETCSI B TOM, YTO B XOJI€ Hee 00pa3yroTcs
MOJIEKYJIBI.

Bonpoc 61 B pe3ynbTare cBeToBoi (ha3sl hoTOCHHTESA.

Bompoc 62 C3-niyth poToncHTE3A.

Bompoc 63 ButamuH, BXOASIINM B COCTaB MMPHUINHOBBIX JETHAPOTreHA3.

Bonpoc 64 Ilurment, ciyamuii HEMOCPEIACTBEHHBIM JIOHOPOM SHEPrHU A (POTOCHHTETUYECKUX
peaKkui.

Bonpoc 65 Ponb cBeroBoit (pa3bl B (hOTOCHHTE3€ 3aKIIOYAETCsl B TOM, YTO B XOJ€ Hee 00pa3yroTcs
MOJIEKYIIBI.

Bonpoc 66 Ilornomenue Boasl (H20) B nukie Kpebca mporcXoauT B X0/€ peaklMU MpeBpaIleHus
KHUCIIOTBHI.

::Bonpoc 67 Kiierounoe npixanue.
::Bompoc 68 B pesynbrare cBeToBO# (ha3wl poTocHHTERA.



::Bompoc 69 McxonubiM MaTepranoM aiist OTOCUHTESA.
::Bonipoc 70 [nst pacTeHuit XapakTepeH TUI MTUTAHUS.
::Bompoc 71 Ilpu crutomrHol 00:1a4HOCTH (POTOCHHTE3a OTPaHUYNBACTCA.

::Bornipoc 72 VYdeHblil, Ha3BaBIIMK MPOILIECC CHMHTE3a OPraHMYECKUX BEIIECTB M3 HEOPraHUYECKUX
(doTOoCHHTE30M.

::Bompoc 73 BaneHTHble CBSI3M aTOMOB BOJIOPOJIa U KHCIIOPOAA B MOJIEKYJIE BOJIbI PACIIOJIOKEHBI MOJT
YIJIOM I'PagycoB.

::Bomnipoc 74 YHuKaJIbHOE CBOMCTBO PACTCHHUS.
::Bompoc 75 I'mnpodoOHBIe cBOMCTBA MOJIEKYIaM XJIO0poQHILIa.
::Bompoc 76 B cocraBe Mosekybl XJI0poguiia BXOJUT aTOM ...

::Bompoc 77 I1pu B3aumoeiicTBuM XI0poduiiia co meIoubio.
::Bomnpoc 78 XpomoTtorpadgudeckuii MeTo1 pas3iesieHUs MUTMEHTOB.
::Bonpoc 79 Peakius rivkonuza.

::Bonpoc 80 Cunrte3 AT® B kierkax.

::Bompoc 81 Ilpu crutomrHol 00:1a4HOCTH (HOTOCHHTE3a OTPaHUYNBACTCS.

Tema 3 Poct u pa3zsutue pacrenuil. CuUHTE3, IPEBpAIIEHNE U NTEPEIBUKEHNE OPraHUUYECKUX BEILECTB
B pacTEeHUU

Bonpoc 1 Hawubonee mepcrieKTUBHOE C TOYKH 3pEHHUS OWOJIOTHH, arpOTEXHUKH W IKOHOMHKH
pasMHOXEHHUE.

Bompoc 2 CoenvHenus, ¢ TOMOIIbIO KOTOPBIX OCYILECTBISETCS B3aUMOJAECHCTBUE KIIETOK, TKaHEW U
OpraHoB M KOTOpblE B MalblX KOJMYECTBAX HEOOXOAMMBI [uId 3alycka M peryssiuu
($U3HONIOrMYECKUX U MOPPOreHETUUECKUX MPOTPaMM.

Bomnpoc 3 Xumuueckue B3auMOACHCTBUS MEX1Y PACTEHUSIMH B COOOIIECTBAX.

Bomnpoc 4 I1o Mepe cTapeHust paCTeHUs BBIJEICHHUE BEIIECTB B OKPYKAIOILYIO CPENLY.

Bonpoc 5 CBONHCTBO COMAaTMYECKHUX KIETOK DPACTEHUN IIOJHOCTBIO PEATN30BBIBATh IOTECHIIMAT
pa3BUTHA.

Bonpoc 6 AMuHOKuMCIIOTa, cCoeprKallas MHOTO a30Ta.
Bompoc 73aBucumMocTs pocta U pa3BUTHS OJHUX OPTaHOB PACTEHUH OT APYTHUX.

Bonpoc 8 [TpoOyxkaeHne Ccrsimx Mmo4eK BbI3bIBACTCS YAalCHUEM.

Bompoc 9 [Ipopacranue cemsiH.

Bonpoc 10 UepenoBanue nepro 0B OOMIBHOTO U ¢1a00T0 TIOAOHOIIEHUS Y MHOTOJIETHUX PACTCHHIA.
Bonpoc 11 CocrosiHre nokos 1eJIOro pacTeHUs: XapaKTepU3yeTCs.

Bomnpoc 12 Curnan asns BCTYIUJIEHUSI paCTEHUS! B COCTOSIHUE TTOKOSI.

Bompoc 13 IlpaBunbHast mociie10BaTebHOCTH (a3 B OHTOTCHE3€ KIIETKH.

Bompoc 14 beictpoe yBennueHue o0beMa KIETKH.

Bompoc 15 Perynupyer BTOpU4HOE yTONIIEHHE KOPHSL.

Bonpoc 16 HWuruburtopsl, cojepxaiigecs B CEMEHaX M MPEMSITCTBYIOLIME MPOpacTaHUIo,
00yCIaBIMBAIOIINE TOKOM.

Bonpoc 17 OcHOBHBIM UCTOUHUKOM (pochaToB Mpu MPOpacTaHUH CEMSH.

Bonpoc 18 I'pynma opraHu3sMoB, NpenCTaBUTENNM KOTOPOM B arpoO3KOCHUCTEME 3aKaHYMBAKOT
npeoOpa3oBaHUE COIHEUHOM IHEPIUH.

Bompoc 19 ®a3za crapocrn.

Bompoc 20 Bpems ot Hauana JeHCTBUSA pa3ApakUTENs 10 Hadajda BUAUMOM peaklyu.



Bompoc 21 CornacHo teopun TymaHoBa, pacTeHUs IPOXOJAT TPHU ATara MNOATOTOBKU K 3UMOBKE.
Bonpoc 22 IToBpexaeHust 4acTu paCTE€HUS WJIM BCErO OpraHu3Ma.

Bonpoc 23OpueHTtanusi B TNPOCTpaHCTBE, OOYCJIOBJICHHAs HEPABHOMEPHBIM paclpelelieHueM
KHCIJIOPOJa.

Bompoc 24 Buj mokosi, KOTOpbI 00yciaBiIuBaeTcs (HU3MOJOTUYECKHM COCTOSSHHEM PACTCHUS W
ABJISIETCS CJIEICTBUEM €€ SBOJIOLIHH.

Bompoc 25 Ckapudukanms.

Bonpoc 26 Knerounoe cTpoeHHue OpraHM3MOB.

Bompoc 27 BeretauinoHHbIH METOJ — 3TO BBIPALIUBAHUE PACTEHUI.

Bompoc 28 IIpocTtpaHcTBeHHass opraHu3amus OTACIBbHBIX YacTeH, pasaencHue (QyHKIUS MO OcH
pacTeHuil.

Bonpoc 29 Biausaue oqHux yacTeil opranu3Ma Ha CKOPOCTh U XapakTep pocTa APYrux.

Bompoc 30 B perynsuuu npopactaHusi CBETOUYBCTBUTENIBHBIX CEMSH.

Bormpoc 31 'a3000pa3HbIM (GUTOTOPMOHOM SIBJISIETCS ...

Bompoc 32 IIpouecc 3BOJIOLHMOHHOIO Pa3BUTUS PACTUTENBHBIX OPraHU3MOB, MPUHAUIEKAIIUX K
OJIHOMY TaKCOHY.

Bompoc 33 3anepxath cTapeHne OAHOJETHUX PACTCHUM.

Bonpoc 34 ®uroropmoH, cnocoOCTBYIOMINIA 3aKPHIBAHUIO YCTHHII.

Bompoc 35 Ilapa3utsl, mocenstongecs Ha MEPTBBIX OCTaTKaXx.

Bormpoc 36 3aBucUMOCTb pOCTa U pa3BUTHS OJHUX OPTaHOB PACTEHUM OT IPYTHUX.

Bompoc 37 Ha nosne nmeHUIs MOKHO HAWTH IPOPOCTKH, JIMIIEHHBIE 3€JIEHON OKPACKH.

Bonpoc 38 OcHOBHBIM HCTOYHUKOM (hochaToB MpU MPOPACTAHUU CEMSIH.

Bompoc 39 Haussicieil KanopuiHOCTBIO.
Bomnpoc 40 Perynupyet BTOpU4HOE yTOJIIEHUE KOPHSL.

Bompoc 41 Tlokoil, KOTOpBI OOYCIABIMBAIOT WHTHOUTOPHI, COJEp)KalIecs B CEMEHaxX U
HPENATCTBYIOIINE POPACTAHUIO.

Bompoc 42 Tloka3atenb, BO3pacTaIIMi Mpy MPOTOPKAHUHU KUPOB M Macell.

Bonpoc 43 BiusiHue 0HUX 4acTel OpraHu3Ma Ha CKOPOCTb M XapaKTep pocTa IPYTHX.

Bompoc 44 B nepBblii neproj 3aCyXH B JUCThSIX PE3KO BO3pacTaeT.

Bonpoc 45 Ilponecc 3BOIIONMOHHOIO PAa3BUTUS PACTUTENBHBIX OPraHU3MOB, NPUHAIEKAIIUX K
OJIHOMY TaKCOHY.

Bomnpoc 46 Iloka3aTens, BO3pacTarouUil IpU IPOPACTAaHUU CEMSIH MAaCIMYHBIX KYJIBTYD.

Bompoc 47 Yem obGecnieunBaroT pacTeHHE-X035MHA KIIYOCHbKOBBIE OAKTEPHUU.

Bomnpoc 48 IIuraTenpHas IeHHOCTh O0€lIKOB 60O00BBIX KYIbTYD, %o.

Bompoc 49 IlutarenpHas IEHHOCTh OEIKOB 3€pHOBBIX KYJIBTYD, Y.

Tema 4. MunepanbHoe nutanue pacteHuil. [lpucnocobienne u ycTOWYMBOCTb paCTEHUN Cpeibl

Bonpoc 1 KonTpons (quarnoctuka) 3a MUTaHUEM pAacTEHHI Ha OCHOBE aHAJIM3a MOYBBI.
Bonpoc 2 Cpena, B K0oTopoii 60J1b11I€ BCETO MUKPOOPTaHU3MOB.
Bonpoc 3 Conepxanne KaablUsl YBEIUUUBAECTCS 110 MEPE CTAPEHUS TKAHEH.

Bonpoc 4 OntumanbsHoe 3Hauenue PH cpenbt it noriomeHus noHoB aMmMoHUs (NHa).
Bonpoc 5 Okcanat kajibius.
Bomnpoc 6 Xumuueckue 351€MEHTHI B KIIETKE.

Bompoc 7 BHyTpH KJIETKH B Ilepejaue CUTHAJIOB K TEHOMY.

Bonpoc 8 DddextuBHOE mnepeABMKEHHNE MUHEPATbHBIX BEIIECTB M INPOJYKTOB (POTOCHHTE3a IO
cocyaaM 00ecreyrBaeT BbICOKasi CHIOCOOHOCTh BOJIBI.

Bonpoc 9 KiyGenbkoBble OakTepun 00ecriednBalOT pPaCTeHUE-X0351HA.

Bonpoc 10 HegoctaTok a3zoTa B moyse.

Bompoc 11 Henocrartk >xene3a y pacTeHUH.



Bomnpoc 12 Pe3kuii 1epuuT coeqMHEHNH cepbl paCTeHUs UCTIBITHIBAIOT MIPH 3aCOJICHUH.
Bonpoc 13 IlepBoHayanbHbIiA 3Tan NOTJIOMIEHUS MUHEPATbHBIX BEIIECTB PACTCHUEM.

Bormpoc 14 TTomo0OHO 3acyxe Ha pacTeHHE JACHCTBYET.

Bompoc 15 Jlepunur Kakoro »sjeMeHTa Y IUIOJOBBIX PACTEHUHM BBI3BIBACT PO3ETOYHOCTh H
MEJIKOJIUCTHOCTb.

Bormpoc 16 Cpena, B KoTopoii 00J1bIIIe BCETO MUKPOOPTaHU3MOB.

Bonpoc 17 CriocoOHOCTh TEMJIOMI00MBBIX PAacTEHUI BBIACPKHBATH TEMIIEPATypbl HECKOJIBKO BBIIIE
0°C.
Bompoc 18 B 3amute pacteHuit oT mHQEKIuii 60IBIIYIO POIb.

Bomnpoc 19 YkaxuTte psia 3J1eMEHTOB, BKIOYAIOIIUNA TOJIBKO MAaKPO3JIEMEHTHI.

Bomnpoc 20 Ykaxute psij 3J1I€MEHTOB, BKIIOYAIOIIUN TOJIBKO MUKPO3JIEMEHTHI.
Bonpoc 21 K MukposiemMeHTaM OTHOCST 3JIEMEHTHI.

Bompoc 22 B nepBblii epro 3aCyXH B JUCThSIX PE3KO BO3PACTAET COAECPHKAHUE.
Bonpoc 23 buonornyeckasi HoriomnarIas cnocoOHOCTh MOYBHI.
Bornpoc 24 3nauenue mMaruus 1Jist paCTEHU.

Bonpoc 25 Cpena, B KoTopoii 60J1b111€ BCEr0 MUKPOOPTaHU3MOB.
Bonpoc 26 Yacth pacTeHHsi ¢ HAUMEHBIIUM KOJTHYECTBOM HUTPATOB.

Bomnpoc 27 IIpunoceBHoe y00peHUe BHOCIT OJTHOBPEMEHHO C IOCEBOM MJIM MTOCAIKON PACTCHUH.
Bonpoc 28. ®opmupoBaHWE NPOYHOW COJOMHUHBI W MPEJOTBPALICHUS IOJIETaHUS, 3EPHOBBIM
KYJIBTYpaM.

Bompoc 29 IlpoButamunom A.

Bomnpoc 30 ITycTo3epHOCTb y XJIEOHBIX 371aKOB BbI3BaHA HEJOCTATKOM.

Bompoc 31 Mopo30cToKOCTh 03UMBIX KYJIBTYP MOBBIIIAIOT YIOOPEHHUS.

Bomnpoc 32 Kakux XMMHYECKHUX 3JIEMEHTOB B KJIETKE OOJIbIIE BCETO.

Bompoc 33 T'ubGens pacteHuit mo1 60IBITUM CHEXHBIM ITOKPOBOM.

Bomnpoc 34 Xumndeckue B3auMoIeHCTBUS MEXy PACTEHUSIMU B COOOIIIECTBAX.

Bonpoc 35 JKapocToifkocTh — 9T0 cOCOOHOCTH pacTeHuit mepeHocuTs Temmnepatypsi, (°C).
Bonpoc 36 I'mbens pacTeHuit oT cMbIBaHUS BOJO .

Bompoc 37 D¢ddexTuBHOE nepenBUKEHNE MUHEpPAIbHBIX BELIECTB U MPOIYKTOB (POTOCHHTE3a IO
cocyziaM obecrieunBaeT BbICOKast CHOCOOHOCTh BOJIBI.

Bompoc 38 Ob6Ha)keHue MoA3eMHON YacTH CBA3aHO C YMEHBIIEHHEM TEeMIIepaTypbl U 3aMep3aHUuEM
BEPXHETO CJI0S TOYBHI.

IIpouenypa ounmeHMBaHUSI TECTHPOBAHHUSI. IIOCJIIE CAaMOCTOSITEIBHOTO H3Y4YEHMs] MaTepuaia
oOydaromuiicss MNPOXOOUT TecTupoBaHWe. MerogoM ciydailHOro BbIOOpa, oOydaromemycs
HeoOxoauMo pemuth 30 TectoB. MeTo TecTupoBaHus — OymMaxHbIit., cucrema Moodle. CtyneHty
HE00X0/IMMO BbIOPATh OJMH WM HECKOJBKO MPABUIBHBIX OTBETOB.

Kpurepun oneHkH TeCTUPOBAHMS

- OlIeHKAa «OTJHMYHO)» BBICTaBJISETCS 00ydaroleMycs, €ClIl OH JIEMOHCTPUpPYET OT §5-
100% BeImotHEHUS 3a1aHui. Bee TpeboBaHMs, MpebsIBIsIeMbIe K 3a/IaHHUTO, BBITIOJHEHBI.

- OlIEHKAa «XOPOILIO» BBICTABJISETCS 00ydaroleMycs, ecial OH JIeMOHCTpupyeT oT 71-

84% BoImonHeHus 3a1aHuil. Bee TpeboBanus, IpeabABIsSEeMbIC K 3a1aHUIO, BHITIOJTHEHBI.



- OlleHKa  «Y/AOBJIETBOPMTEJbHO»  BBICTABIsETCS  OOy4aroulemMycs, €clid OH
nemoHctpupyetr oT 50-70% BbimonHeHus: 3agaHusl. bBoJbIIMHCTBO TpeOOBaHUM, MPENbIBISIEMbIE K
3aJaHUI0, BBITIOJTHCHBI.

- OlleHKA «HEY/JAOBJIETBOPUTEJBbHO» BBICTABISCTCS OOydYarIIeMycsi, €ClIH OH
nemMoHcTpupyer MeHee 50% BblloHEeHUs 3anaHus. MHorue TpeOOBaHUS, MpEnbsABIsSEMbIE K

3aJaHHUI0, HC BBITIOJIHCHBI.

I/IH)IHBI/UIyaJILHbIe 3aJJaHue

1. HaGmionenne BHEIIHMX NPU3HAKOB HEJ0CTATOYHOCTH 3JIEMEHTOB MHHEPAJILHOIO
nuTaHus. B yuyeOHHMKEe HaXomsT ONMUCAHHWE NMPU3HAKOB HEJOCTATOYHOCTH MHUHEPAIbHBIX 3JICMECHTOB.
Haxomar B mosie uiaM npuycageOHOM y4yacTKE pacTeHUs, HMEIOLME XapaKTepHble IPU3HAKU
HemocTaToyHOoCTH. Jlydine Bcero 3To HaOMIOAAaTh HAa pacTeHUsSX-UHAMKaTopax. HemocraTtok a3zora —
Ha IBETHOW WM OEJIOKOYaHHOW Kamycre, YepHOH cmopomuHe; ¢gochopa — Ha TypHence, 0600ax,
KpPacHOW CMOpPOJHMHE, KPbDKOBHHMKE, MarHusi — Ha IIBETHOW KamycTe, Kaprodeie, KpPbDKOBHHKE,
sa0JI0He; JKene3a — Ha oBce, Kaproderne, somone, Mainae. ONMUCHIBAIOT U3MEHEHUS, JEIAI0T PUCYHKH
WM 3aKJIaJIbIBAIOT repOapuii.

* 3%-i1 pactBop H202 mokymaroT B anrteke.

2.. OOnapykeHne KJIyOeHbKOB Ha KOpPHAX 0000BBIX pacTeHHHl. AKKypaTHO BbIKAIIBIBAIOT
pactenus Topoxa, 60008, JFoNMHA, KieBepa. OTMBIBAIOT KOPHU BOJOW M HAXOJSAT HA HUX KIYOCHBKHU.
OTMedarT UX KOIUYEeCTBO, pa3Mepbl, hopMy U okpacky. CpaBHHBAIOT KIIyOEHBKH Pa3IMYHBIX BUJOB
pacTeHuil ¥ OJJHOTO W TOTO € BHJA C PA3JIMYHBIX Y4acCTKOB. Pe3ysibTaThl 3amMCHIBAIOT B TaOIHILY,
OOBSICHSIIOT, IEIAIOT BEIBOIKI.

3. HaOaronenue sipycHOl M3MEHYMBOCTH MOP(OJOrMYecKMX NMPH3HAKOB 371aKoB. Ha ydacTke
BBIOMPAIOT C KaXXJO0ro BapHaHTa (He MeHee ABYyX) omblTa Mo 10 pacTeHM NIIEHULbI, SYMEHS WIH
JpYTruX 37aKOB, Haxoisdmmxcs B (aze KojomeHus (uBereHHs). JIMHEHKOM H3MEpsAT UIMHY U
HIMPUHY CaMOM IIMPOKOW YacTH JIMCTOBOM IUIACTHHKM IO spycaM Yy BceX pacreHuid. Haxomar ux
CpeZiHEee 3HAUE€HUE U PACCUUTHIBAIOT CPEIHIOK IUIOLIA/Ib JINCTHEB 110 SIpycaM 1o (popmyIie:

Sa=0,67ab,

rie: Sy — IUIOMA/b JIUCTA, CM2;

au b — nnuHa v mmpuHa aHcTa, CM;

0,67 — koappuumeHT nepecyera.

Ha munnumerpoBoii 6ymare (Oymare B KJIE€TOUYKY) CTPOSIT KPUBBIE SIPYCHOW M3MEHUYMBOCTHU: Ha
ocu abCcLUCC OTKIAIBIBAIOT SPYC JINCTHEB, HA OCU OPAMHAT — IMOKa3aTeNId. AHAIU3UPYIOT Pe3yIbTaThl
OTIBITA, JIEAI0T BHIBOBI.

IIpoueanypa oueHMBaAHMS HHAMBHAYAJbLHOIO 32 JaHUSI
WHauBrayaibHOE 3aJ]aHAe COCTOUT W3 MPAKTUYECKOH YacTh, 00ydaromeMycst HeoOXOaUMO
TEOPETUYECKH U MPAKTUYECKU 00OCHOBATH PE3yNbTAThl MOJTYYEHHBIX UCCIIEOBAHUI.

[Tpu omieHKe ompeaessieTcs: MOTHOTA M3JIOKEHUS MaTepraia, KayecTBO M IMOCIIEA0BATEILHOCTh
U3JI0KEHUsI MBICIIEH, HaJM4Yue IOCTATOYHBIX MOSCHEHWH, PUCYHKOB MIU (oTorpaduil ONBITOB U
HaOmoaeHu (repbapus). PaboTa BBIMOTHSAETCS OTHUM TOKYMEHTOM.

Kpurtepuu onieHKH HHAUBHAYAJIbHOI0 3aJaHUS:

«3aueT» BBICTABISICTCS B Cydae, €CIM WHAWBUAYAIbHbBIC 33JaHUs BBITIOJHEHBI, TIPUBEICHBI
pPUCYHKH, TaOnuubl ¥ wunocTpanuu (portorpadum, repbapuii), TpeOyromMe 3TH IMOSICHEHUS IO
pabore.



«He3aueT» BBICTaBISIETCS B ciiydac, CCJIM HWHAUBUAYAJIBbHBIC 3adaHUA HC BBIIIOJIHCHBI, HC
MIPUBEJICHBI PUCYHKH W WwimocTpanuu (pororpaduu, repbapuii) u T.m. mo padbote, TpeOyromue 3T
MOSICHEHUS K IIOCTABJIEHHOMY BOIIPOCY.

BonpochI Kk 3k3aMeHy:

Komnerenmnus Bompocst

OIIK-1 Cnocoben pemars | 1. Ilpeamer, 3amaun B METOABI (PU3HOIOTHY PACTEHHIA.

TUIIOBBIC 3agaud | 2. ['nmaBHeiIne 3Tambl pa3BUTHS (U3UOTOTHH PACTCHHIA.
npodeccHOHaIbHON 3. 3uavenue tpynoB Y. Hdapsuna, K.A. TumupsizeBa U Ipyrux
ACSITENIBHOCTH Ha OCHOBE 3HAHUI YUYE€HBIX B Pa3BUTHH (PU3HOJIOTHN PACTEHUIL.

OCHOBHBIX 3aKOHOB | 4, Pa3mpaXXMMOCTh ¥ pEaKIusA KIETKH Ha TMOBPEXIaroIiee
MaTeMaTHiCCKUX 14 nericTBre. 3aKOHBI Pa3apaKuMOCTH.

CCTCCTBCHHBIX HayK € | 5. PacrturenpHas KJIETKa KaK OCMOTHYECKAsl CUCTEMA.

MPUMEHCHHEM HH(YOPMALMOHHO- | 6, XyuMuuecKuil COCTaB, CTpYKTypa ¥ (YHKIUU KIETKH H €e

KOMMYHHKaIIHOHHBIX OpraHeil.

TEXHOJIOTHH 7. CTpoeHHME M 3HAYEHHE KJIECTOYHOM OOOJNOYKM B IKH3HH
pacTUTENIBLHOU KIETKH.

8. ®epmentpl. Ux cTpoeHHe, OCOOCHHOCTH ICHCTBHSA |
(uznonornyecKas poib.

9. 3aBUCHMOCTb JEHCTBUS (EPMEHTOB OT YCIOBHH CpPEIbl
(remmeparypa, pH cpenpl, KOHIEHTparus). AKTUBATOPHl U
WHTHOUTOPBI.

10. Buocuntes 6enkos. Pors JIHK u PHK B aToM mporecce.

11. Mexanu3mBbl TIOCTYIUICHHS BEIIECTB B KIeTKy. CTpoeHHe M
3HaueHHe MEeMOpaH.

12. TTnasmonus. Jlemna3smonus. Ancopouus, (onpenenenus). Ipu
KaKHX YCIIOBHSIX U KaK MPOUCXOJAT ITH SBICHUSL.

13.PacTBOpbl,  OKpyXaromme  KIETKy  TCHIep-,  THIOo-,
W30TOHHYECKHE.

14. ConeprxaHue, poiib U COCTOSIHHE BOJIbI B PACTCHHSIX.

15. TepmomHamMuyeckue  OCHOBBI ~ BOJOOOMEHa  (BOJHBIMH,
OCMOTHYCCKHIH, MAaTpPUYHBIN MOTEHLMA, MOTEHINAT
JTaBJICHUS).

16.TloctymieHne BOABI B KICTKH KOpPHA. MeponpHsTHs,
HarnpaBJIeHHbIE HA ONTHMHU3AIIHIO 3TOTO MIpoIiecca.

17. ®opmbl BOIIBI B TOUBE, HX XapaKTEPUCTHKA, JOCTYITHOCTD JUIs
pactennii. KoadunmenT 3aBspanusi.

18.KopHeBoe napieHHe €ro pasmepbl, (HU3HOJIOTHYECKasi POJIb.
Cocymass W HarHeTarelbHas JIEATENBHOCTb  KOPHEBOM

CHCTEMBI.
19. Tpancnmpanmsi, ee pa3mepbl, 3HaueHne. EMUHUIBI H3MepeHHs
TpaHCTIMpaluu (TpaHCHHpPAITMOHHBIH ko duruenr,
HPOIYKTHBHOCTb TpaHCIHPALUH, MHTEHCUBHOCTH

TpaHCITUpAIINH, OTHOCUTEIIbHAS TPAHCITUPAIINS).

20. JIucT Kak opraH TpaHcIupaluy. Buibl TpaHCIHPAIUH.

21.CtpoeHue ycThHL, (HU3UONOTHS YCTHUYHBIX JBHKCHHH,
3HAYCHHE YCTHUII B PETYIMPOBAHUH TPAHCITHPALIUH.

22.TlepenBmkeHHE BOIBI B CHCTEME IIOYBA-PACTEHHE-BO3IYX.
Cuutbl, Iepe/IBUTAIOIINE BOIY IO PACTEHHIO.

23. Boanblit 6ananc pactenuii. Boausiit neunut, ero BiusHue Ha
pacTeHue. 3aBsiIaHus U ero MOCICICTBHSL.

24. Y cTOHIMBOCTD PACTEHHH K MEPHOTUUECKOMY TTOTOIUICHHIO.

25.06mass  xapaktepuctuka  QorocuHTe3a.  ILmaHerapHoe
3HaueHne (POTOCHHTE3a B )KU3HH PACTCHH.

26.JIuct kak opran (orocuHTe3a. XJIOPOIUIACTHI, UX COCTaB,
CTPYKTYpa, QYHKIHH.

27.TIurmenTsl 3eneHoro nmcra (xmopodman A, B, kaporus,
kcanTodmmn). VX momHas xumudeckas ¢GopMyia, CBOWCTBA




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.

54.

55.
56.

S7.

(pu3mueckre, XMMUIECKUE, ONTHYCCKHE), 3HAUYCHUE B KU3HH
pacTeHHH.

CaeroBas peakuus HOTOCHHTE3A.

TemHoBas peakuusi (QortocuHTe3a. broxumus ycBOeHHUS
yriekucioro raza C3-pacrenuii (uukn Kanbuna).
doTonepruoan3M pacTeHHM.

Pomr cBeta B mpomecce (dortocmHTe3a. OmpemencHue
¢byopucueHINH.

Oco0eHHOCTh yCBOEHHUS yriekucioro rasa Cs-pacTeHuil u
CAM - pacrennii. [TonsTue o GpoTombIXaHNH pacTECHUI
Cytounblit X01 (hOTOCHHTE3A.

Mertoasl onpeaeieHrss MHTEHCUBHOCTH (JOTOCHHTE3A.
BrnusHue BHEIHMX W BHYTPEHHUX (aKTOPOB Ha TIPOIEcC
¢dorocuHTE3A.

KynpTypa pacTeHui B YCIOBHSIX MCKYCCTBEHHOTO OCBEIECHHS
(cBETOKyIbTYypa).

CoBpeMeHHBIE TIpencTaBieHUs O (oTocuHTE3e. Y CIOBUS
HEOOXOUMEIE JIJIsl €T0 OCYIIECTBIICHUSI.

[lenTo30dhocdarHbIi UK.

AspobOHast ¢aza IpIXaHHUA, XUMH3M. MECcTO OCYIIEeCTBICHHUS B
KJIeTKe. buonornyeckas posis.

AHaspobOHas (aza mpIxaHus, XUMA3M. MECTO OCYIIIECTBICHUS
B KJIeTKe. bronormyaeckas posb.

[IpeBpamenne dHEpPruM MpH  AbIXxaHUH. OKUCIUTEIBHOE
¢dochopumrpoBanue.

Crpoenue, cBoiicTBa u (GyHKIMH MUTOXOHApui. Teopus
OKHCIUTENBHOTO (hocHOpHIITHPOBAHUSL.

DepMeHTHI JbIXaHUS. Turet OKHUCJIHUTEIbHO-
BOCCTaHOBUTEIHHBIX PEAKITHI.

OOmasi XxapakTepUCTHKa JAbIXaHHS, €r0 3HAYeHHWE B JKU3HU
pacTeHnii, CBSI3b C APYTUMH Tpolleccamud. VHTEHCHBHOCTB
JIBIXAHUS U JBIXaTeIbHBIN KO (OUITUEHT.

Hpyrue IIyTH OKUCJICHUS (TTTMOKCOIATHBIH,
neHTo30(ocaTHblii) WX B3aUMOCBS3b. Poib IbIxaHus B
OmocuHTe3e OENKOB, JHIHIOB, aMHHOKHCIIOT, HYKJIEHHOBBIX
KHCJIOT U JIP. BXKHBIX COCJIMHEHHH.

CymHOCTb Ipolecca JIbIXaHHe pacTeHuH.

[lonsiTue o pocre, pa3BUTHE W OHTOTeHe3e pacTeHui. Mx
B3aUMOCBSI3b ¥ 3HAYCHHUE JUTS C.-X. TIPAKTHKH.

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

PocTtoBele W TypropHele  JBWXXEHMsSI  PacTeHHMH, UX
OHMOJIOTUYECKOe 3HAUCHHE.

Pasputne pactenuii. Tumbl oHTOreHe3a. JTambl OOJBIIOTO
’KM3HEHHOTO IIMKJIA U UX XapaKTEePUCTHKA.

OUTOropMOHBl  (ayKCHHBI, THOOEPEIHHBI, IIMTOKCHUHBI,
stuneH, ABK). Ux pusunonoruueckas pos.

®usnonorusi CcrapeHusi pacTeHuil. Teopus LUKIMYECKOTO
cTapeHus: 1 OMOJIOXKeHHs pacTeHuil. Ee 3nadenue.
VYrpaBieHne TeHepaTHBHBIM Pa3BUTHEM M CTapeHHEM B C.-X.
npaktuke. [lyTu perynupoBanus cBETOBOro, TEMIEPATypHOIO,
BOJIHOT'O M MUHEPAITLHOTO PEKUMOB.

DU3MONOrUs IPOpPaCTaHUS CEMSH.

[TpupoaHbie perynsaTropsl pocra.

Ucnonp3oBanue  (UTOTOPMOHOB M (PHU3HUOJOTHYECKH
AKTUBHBIX COCIMHEHUMH B MPAKTUYECKOH AEATENBHOCTH
YeJIoBeKa.

IIpeBparienne yriaeBoI0B M )KHPOB MPH MPOPACTAHUH CEMsIH.




@DepMEeHTBI, yJacTBYIOLINE B 9THX TIPOIIeccax.

58. TpaHCIIOPT OpraHUYECKUX BEIIECTB B PACTCHHSX.

59.TnuKo3uasl W aiKajJoOMAbl, WX XHMHYECKHH COCTaB,
COJICP)KAHUE B CEIILCKOXO3SHCTBEHHBIX PACTCHHSIX.

60. AHTHOMOTHKY U PUTOHIH/IBI PACTCHUIA.

61. [IpeBpamienne Kpaxmana U caxapo3bl B pacTeHuu. DepMeHThI
HPEBPAIICHUSL.

62. TTouBa KaK UCTOYHUK MTUTATSIBHBIX JIEMEHTOB JIJIs PACTCHHIA.

63. HeoOxoanMbIe Makpo - ¥ MUKpO3JIeMeHThI. X nedumur.

64. BrocuHTeTHYECKAs! U BBIICIUTEIbHAS 1SS TEIBHOCTD KOPHEBOM
cucteMbl. VX Guonorndeckas posib. AJIenonaTus.

65. dusronornueckas poib ¥ OCOOCHHOCTH MHUTAHUSI PACTCHUIA
A30TOM.

66. MuKpos/ieMeHTsl ¥ HX pPOJb B OKU3HH  PACTCHHIA.
DyHKIMOHATIBHBIC HAPYIICHHS P UX HEIOCTATKE.

67.MakpodlleMeHTBI W HMX pPOJdb B JKM3HHM  pACTEHHA.
OyHKINOHAIBHBIE HAPYLIEHUS [IPU UX HEIOCTATKE.

68. KpyroBopot a30Ta B CBSI3M C JKU3HEAEATEIBHOCTD PACTEHHUH.

69.IlornomieHre HWOHOB W3 TO4YBBL. VX MEpEeIBIDKCHHE W
nepepacmnpe/ie/ieHie 1Mo pacTeHuto. Peyrunusanusi.

70 MexaHU3MBbI MOCTYIUICHUA 3JICMCHTOB MUHECPAJIbHOI'O ITUTAHUA
B pacTCHHSI.

71. Posb MUKOPHU3bI B TIOYBEHHOM IMUTaHHUHU JIPEBECHBIX PACTCHUI.

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

73.3acyX0yCTOHYMBOCTb. Mertoapt JUAarHOCTHKHU
(PU3UOIOTUIECKOTO COCTOSHUSI pPAaCTEHHUI TIPH JICHCTBUH 3aCyX.

74.Ta30yCTOMYMBOCTD PACTCHHH.

75. )KapocToiKOCTh pacTeHHI ¥ MyTH €€ TOBBIIICHUS.

76. ConHeuHas pajualis U paaualliOHHBIX PEXKUM HACAKICHHUI.

77. buosnexTpryecKkas aKTHBHOCTh PACTCHHH.

78. IMMyHUTET pacTeHUI U YeM OH 00YCIIOBIICH.

79. TIputeyaBauBaroIas ClIoCOOHOCTE Pa3IMYHBIX PACTEHHH.

80.Binusine  MeTeopakTOpOB  Ha  CTENEHb  MOBPEXKICHHS
PaCTUTCIbHOCTU BPECIHBIMU Ir'a3aMu.

81. Mopo30CTOMKOCTh pacTeHHil.

82. BUMOCTOMKOCTh PACTCHHIA.

83. Xo01010CTONKOCTh pacTeHHil.

Bomnpocsl k 3k3ameny:
PA3JIEJI 1. ®usnonorus u OMOXUMUS PACTUTENBHON KIETKH.

1.Ilpenmer, 3a1aun ¥ METOJIbI (PU3NOJIOTUH PACTEHUIA.

2.I'naBHEWIIHE ATAITBI Pa3BUTHS (PU3UOIIOTHH PACTEHUI.

3.3nauenue Tpyno Y. apsuna, K.A. TumupsseBa u Ipyrux y4eHBIX B pa3BUTUU (PU3HOIOTUU
pacTeHuil.

4.PazipaXMMOCTh U peaklusl KIETKH Ha MOBpeXJIatoliee AeHCTBHE. 3aKOHBI Pa3IpaKUMOCTH.
5.PactuTenbHas kiieTka Kak OCMOTHYECKasi CUCTEMA.

6. XuMHUYEeCKH cOCcTaB, CTPYKTypa U (PYHKIIMH KIETKH U €€ OpraHel.

7.CTpoeHue 1 3Ha4eHHE KJIETOUYHON 000JI0YKHY B )KM3HU PACTUTENbHOMN KIETKH.

8.@epmenTsl. IX cTpoeHne, 0COOEHHOCTH ASUCTBHS U (PU3NOJIOTHYECKAs POIIb.

9.3aBHCUMOCTH JICHCTBUSI EPMEHTOB OT YCIOBHI cpenbl (Temrieparypa, pH cpeapl, KOHIIEHTpamus).
AKTHUBaTOPBI 1 UHTUOUTOPHI.

10.BuocunTes 6enkoB. Pose [IHK u PHK B 3TOM mporiecce.

11.MexaHu3Mbl HOCTYIUIEHHUS BEIIECTB B KJIETKY. CTpoeHHe U 3HaUeHHe MeMOpaH.



10.
11.
12.
13.

12 TInazmommu3s. Jlemnazmonus. AxcopOrus, (onpeaeneHus). [lpu kakux ycnoBUSX U KaK MPOUCXOIST
9TH SIBIICHHSL.
13.PacTBOpBI OKpYKAIOIINE KIETKY TUIIEP-, TUIIO-, U30TOHUYECKUE.

PA3JIEJI 2. Bogublii peXuM pacTEeHHIA.

1. Copeprkanue, poiib U COCTOSIHUE BOJIbI B PACTCHUSIX.

2. TepMmoauHaMHUYeCKHE OCHOBBI BOJIOOOMEHA (BOAHBIM, OCMOTHYECKHH, MAaTPUYHBIA IMOTEHIHAI,
MTOTEHIINAN TaBJICHUS ).

3. ITloctymienne BoAbl B KJIETKH KOpHS. MeponpusiTus, HalpaBICHHbIE HAa ONTUMHU3ALUIO 3TOTO
npoiiecca.

4. ®opmbl BOJBI B TOYBE, WX XapaKTEPUCTHKA, JOCTYMHOCTh mjsi pacTeHuil. KoaddummeHt
3aBsIaHUs.

5. KopueBoe naBineHue ero pasmepbl, (usuonoruveckas ponb. Cocylias W HarHerareabHas
JIeATEIbHOCTh KOPHEBOM CUCTEMBI.

6. Tpancnmpamusi, ee  pa3Mepbl, 3HaueHWe. EIUHUIBI  HU3MEpPEHHUS  TpaHCHUpPALUU
(TpaHCTIMpAaMOHHBIA  KOA(P(GUIMEHT, TPOAYKTUBHOCTh TPAHCIUPAIMH, WHTEHCUBHOCTD
TpaHCIUPaIMU, OTHOCUTEIbHAS TPAaHCIIUPALIHS ).

7. Jluer kak opraH TpaHcnMpauud. Buasl TpaHcIMpanum.

8. Ctpoenue ycTbHIl, (PU3UOIOTHUS YCTHUYHBIX ABM)KCHUW, 3HAYEHUE YCTBUI[ B PETyIUPOBAHUU

TpaHCIUPALUH.

9. IlepenBmkeHue BOJbI B CHCTEME IOYBA-pacTeHHe-BO3AYyX. Cuilbl, NepeABUTarOUIUMe BOIY IO
pacTEeHHUIO.

10. Boansiii O6amanc pacteHuid. BoaHblii AehUIIUT, €ro BIMSHUE HA pacTCHHUE. 3aBSJIaHHS H €ro
MOCJICICTBHS.

11. YCcTOWYMBOCTh PAaCTeHUN K MEPHOJNYECKOMY MOATOIUICHHUIO.

PA3/IEJI 3. ®otocunTes.

1.06mas xapakrepuctuka gporocunTesa. [InanerapHoe 3HaueHne POTOCHHTE3A B KU3HU PACTEHHIM.
2. JIuct xak oprad GoTrocuHTe3a. XJIOPOIIACTHI, UX COCTaB, CTPYKTYpa, QYHKIIUHU.
3.IIurmeHThI 3eneHoro uucta (xjaopoduiut A, B, kapotun, kcanropuiun). VX nonHas xuMudeckas
dhopmyna, cBoiicTBa (hU3HUECKUE, XUMUUECKHUE, OTITUYECKHE), 3HAUCHHUE B )KU3HU PACTCHUM.
4. CperoBas peakuus (OTOCHHTE3A.
TemHoBass peakuus QorocuHre3a. buoxumus ycBoeHus yriekucinoro rasa Csz-pacTeHuil (LMKI
KanbBuna).
doTonepruoan3M pacTeHUI.
Ponb cBeta B npouecce potocunteza. OnpeaeneHue GpryopucHeHIIHH.
OcoOenHocTh ycBoeHusi yriekucioro raza C4-pactennit u CAM - pacrenuil. Ilonstue o
doToabIXaHUH PACTEHUH.
Cytounblii X071 POTOCHHTE3a APEBECHBIX PACTCHUH.
MeTto/1bl OnIpeIeIeHNs HHTEHCUBHOCTU (POTOCHUHTE3A.
BnusiHue BHEIIHUX U BHYTPEHHHUX (paKTOPOB Ha IMpolecc (OTOCHHTE3A.
Kynbrypa pacteHuii B ycIoBUSX HCKYCCTBEHHOTO OCBEIIEHHUS (CBETOKYIIbTYpA).
CoBpeMeHHBbIE MpeJICTaBlIeHUs 0 POTOCHHTE3E. Y CIOBHS HEOOXOAUMBIE JJISl €T0 OCYILECTBICHUS.

PA3JIEJI 4. Jlprxanue pacTeHUi.

[Tento3odochaTHbIil LUK

AnpobHas (a3za npIxaHus, XUMU3M. MecTo ocyliecTBlIeHus B KieTke. buonornuec4kas posb.

AmnaspobHas (aza apIxaHus, XUMH3M. MecTo ocyIIecTBIeHUs B KieTKe. bruonoruyeckas posib.

[IpeBparmenue sHepruu npu Asixanuu. OxkucauTensHoe GpochopuupoBaHue.

Crpoenue, cBOMCTBa U GYHKLIUU MUTOXOHIpUH. Teopust okucinuTensHoro GochopuuimpoBaHusl.
depMeHTHI IpIXaHusl. THITBI OKHCITUTEIHHO-BOCCTAHOBUTEIFHBIX PEAKITHA.

OOmiast xapakTepuCTHKa [bIXaHMs, €ro 3HAYeHHe B JKU3HM DPACTEHHH, CBS3b C JPYTUMHU
nponeccaMu. IHTEHCUBHOCTD ABIXaHUS U JbIXaTENbHBIA KO3 PULIMEHT.

Nogk~owbdRE



8. Jlpyrue myTtu okucieHus (TITMOKCOJIATHBIN, MEHT0300c]aTHBII) UX B3aUMOCBS3b. Pob nbixaHus
B OuocuHTe3e O€IKOB, JUMUAOB, AMUHOKHUCIOT, HYKJICHMHOBBIX KHUCJIOT M Jp. BaXKHBIX
COCIMHECHUM.

9. CymHocTh nmpolriecca JbIXaHue pacTeHUM.

PA3/IEJI 5. PocT 1 pa3BuTHE pacTCHHUIA.

1.Ilonsatue o pocre, pa3BUTHE W OHTOreHe3e pacTeHuWid. VX B3aMMOCBS3b W 3HAYCHHE IS C.-X.
MPaKTUKH.
2.I1okoif, ero xapakTepucTUKa, OMOJIOTMYECKOE U X03HCTBEHHOE 3HAYCHHE.

3. PocToBbie U TypropHbie JBUKEHUS PACTEHUHN, UX OMOJIOTMYECKOE 3HAUCHUE.

4 PazButue pacteHuid. Tumbl oOHTOreHe3a. OJTambl OOJBIIOTO KU3HEHHOTO IMKIA M HX
XapaKTEepPUCTHKA.

5.®utoropMoHsI (AyKCHHBI, THOOEPETNHBI, MIUTOKEeHUHBI, 3TUieH, ABK). Mx ¢usnonornyueckas posb.

6.Du3unoorHs CTapeHus: pacTeHU. Teopusi MUKINYECKOTO CTApEHUSI U OMOJIOKEHUs pacTeHuil. Ee
3HAYCHHE.

7.Y1paBieHUE I'€HEPATHBHBIM PA3BUTHEM M CTAPEHHEM B C.-X. NpakTtuke. Ilytu perynmpoBanus
CBETOBOI'0, TEMIIEPATYPHOI'O, BOAHOI'O U MUHEPAIBHOI'O PEXKUMOB.

8.Ddu3M0I0rKs MpopacTaHus CEMSH.
9. IlpupoaHbie peryiasiTopbl pocTa.

10. Hcnonp3oBanne (GUTOTOPMOHOB M (HM3MOJIOTHUECKH AKTHBHBIX COEAMHEHHH B MPAaKTUYECKOM
JIeATEILHOCTH YeJIOBEKa.

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

1. IIpeBpalieHue yrieBoJOB U KUPOB MpHU IpopacTaHuu ceMsH. DepMeHThI, y4acTBYIOIIUE B 3TUX
Mpoueccax.

TpaHCOPT OPraHUYECKUX BEIIECTB B PACTCHUSX.

3. I'muKO3uIbl W anKaJOWIbl, MX XUMHUYECKHUU COCTaB, COJEPKAHUE B CEIBCKOXO3SMCTBEHHBIX
pacTeHUsIX.

AHTUOMOTUKH U (PUTOHIIUBI PACTCHUU.

5. IIpeBpanieHne kpaxmasua u caxapo3bl B pacTeHHU. DepMEHTHI TPEBPAILCHHUS.

o

e

PA3JIEJI 7. MunepaibHO€ TUTaHUE PACTEHUH.

1. ITouBa KaK MCTOYHMK NMUTATEIBHBIX JIEMEHTOB JJIs1 PACTEHUM.
2.HeobxonumMble Makpo - U MUKpo3JieMeHThl. X nedunur.
3.buocunTeTHYeCKass U BBIACTUTEIbHAS JESITEIbHOCTh KOPHEBOM cucTeMbl. MIX Omonormueckas
pOJIb. AJTeNIonaTHsI.
4.®u3nonoruyeckasi pojib 1 0COOEHHOCTH MUTAHUS PACTEHUH a30TOM.
5.MHUKpO37IEMEHTEI U HX pPOJb B XU3HH pacTeHUU. (DYyHKIMOHAIBHBIE HApyLIEHUS IpPU HX
HEJIOCTATKe.
6.MakpoaJeMeHTbl M HUX pOJib B KU3HU pacTeHuil. DyHKIMOHATbHBIE HApPYIICHUS MPH HX
HEJIOCTATKe.
7.KpyroBopoT a30Ta B CBS3U C )KU3HEEATEIIbHOCTh PACTEHHIA.
8.ITornomenne MOHOB W3 MOuBBL. VX mepeABM)KEHHME U IEPEPACIPENEICHUE 110 PACTEHMIO.
Peyrtunuzanus.
9.MexaHu3MBbl IOCTYIUIEHUS 2JIEMEHTOB MUHEPAJIILHOTO TUTAHUSL B PACTEHHUS.

10.Ponp MUKOPHU3BI B TOYBEHHOM ITUTAHUM JIPEBECHBIX PACTEHUM.

11.AMMonupukanus, HUTpUUKanusa 1 [eHuTpuduKanus. 3aBUCUMOCTb OT YCIOBUM CpPEJIbI.

PA3JIEJI 8. IIpucnocobenue 1 yCTOWYMBOCTb PaCTEHUH.



1. 3acyxoyctoilunBocTh. MeTO/bI JUATHOCTUKU (PU3HOJIOIMYECKOTO COCTOSHUSI PACTCHUHN NPHU
JICUCTBUHU 3aCyX.

['a30ycTONYMBOCTL PACTEHUM.

ZKapocTOMKOCTh paCTEHHUI M ITyTH €€ TTOBBIIICHUS.

ConHeuHas paguanus U pauallOHHbIX PEKUM HaCaXKICHUH.

bronsnekrpuyeckas akTUBHOCTb PAacTEHUM.

MMMyHHTET pacTeHUI U 4eM OH O0YCIIOBIIEH.

[TeineynaBauBaromas ClloCOOHOCTb Pa3IMYHbIX PACTEHUH.

Bnusiare meTeodakTopoB Ha CTEICHb MOBPEXKICHHUS PACTUTEILHOCTH BPEIHBIMU T'a3aMU.
Mop030CTONKOCTh PACTCHU.

10 3UMOCTOMKOCTh PaCTCHUH.

11. Xom010CTOMKOCTh PACTCHHIA.

©CoNoOR~WN

ITpouenypa oueHuBaHus IK3IaMEHA:

DK3aMEeHAITMOHHBIA OUJIET COAEPKUT TPU BOIIPOCA 2 TEOPETHUECCKUX U 1 TTPAKTUUECKUM.
Kputepuu BbICTaBICHUS OIICHOK:

— OLIEHKA «OTJIIMYHOY» BBICTABIISIETCA, €CIIM O0ydYaroIIUics 00nafaeT rNyOOKHUMH U MPOYHBIMH
3HAaHUSIMH TI0 (U3UOJIOTUM PACTCHH,; TpPH OTBETE HAa BCE TPU BOIMPOCA IMPOJAESMOHCTPHUPOBAI
UCUEpIbIBAIOIIEe, IOCIENOBATEIbHOE M JIOTHYECKH  CTPOMHOE  M3JIOKEHUE;  MPaBUIBHO
chopMynupOBaN MOHATUS U 3aKOHOMEPHOCTH IO BOIPOCAM; HCIOJB30BAJI MPUMEPHI U3 MPAKTHKU;
CZIeNial BBIBOJ IO U3JIaraeMOMY MaTepHuay;

— OIICHKA «XOpOILO» BBICTABISETCS, €ClIM OOydarouuiicss o0jasaeT JOCTaTOYHO IOJHBIM
3HaHWEM H3y4aeMOW IUCIUIUIMHBI, €r0 OTBET MPEACTABISAET IPaMOTHOE H3JIOKEHHE Y4eOHOTO
MaTepuaia Mo CyIeCTBY; OTCYTCTBYIOT CYIIECTBEHHBIC HETOYHOCTH B (POPMYIHUPOBAHUU TOHSTHUH;
MPABUJIBHO MPUMEHEHBI TEOPETUUECKHE MOJIO0XKEHHS, MTOATBEPKACHHbBIE IPUMEPAMHU; CIIEIaH BBIBOJ,
JIBa BOIIPOCAa OCBEIICHbl IOJHOCTHIO WJIM OJMH BOIPOC OCBEUIEH IOJHOCTHbIO, a JBa JPYIHX
JOBOJATCS IO JIOTHUECKOTO  3aBEpIICHUS TMPU  HABOISIIMX/IOMOJHUTENBHBIX  BOMPOCAX
IpernojaBaTes;

— OIIEHKA «YJOBIETBOPUTEIBHO» BBICTABISAETCS, €CU OOyUaIOIUiCsS UMeeT OOIIre 3HAHHUS
OCHOBHOTO Matepuajia 0e3 YCBOCHHS HEKOTOPBIX CYIIECTBEHHBIX TMOJIOKEHUHN; (opMyIupyer
OCHOBHBIE TOHSTHSI C HEKOTOPOM HETOYHOCTBHIO; 3aTPYAHSETCS B TNPUBEACHUU MPUMEPOB,
MOATBEPKIAIOMIUX TEOPETHUECKUE TOJ0KEHUSI; OJMH BOIIPOC Pa3oOpaH MOJHOCTHIO, /IBa HAYaThl, HO
HE 3aBEpUICHBI JO KOHIIA; TPU BOIPOCA HayaThl U MPHU MOMOILIK HABOASIIMX BOIPOCOB JOBOJATCS 10
KOHIIa;

— OIEHKa «HEYIOBJIECTBOPUTEIHLHO» BBICTABISAETCS, €CIM OOydJaromuiics He 3HaeT
3HAYMTENIbHYI0 YacTh MaTepuaia; JOMyCTHJI CYIIECTBEHHbIE OIMOKM B TPOLIECCE H3IIOKECHHS; HE
yMeeT BBIACTUTH TJIaBHOE U CAENaTh BBIBOJ; MPUBOAMUT OIMKUOOYHBIC OMpEAeNCHUs; HU OJUH BOIIPOC
HE pacCMOTPEH /10 KOHIIa, HABOASIIME BOPOCH! HE IOMOTAIOT.

Kpurepun oneHuBaHus JK3aMeHa:

«OTJIMYHO» - JIeMOHCTpUPYET MOJIHOE MOHUMaHNe (PU3HOIOTMYECKHX MPOIIECCOB MPOUCXOASIINX B
pacTuteabHOM opraHusMe. Bee TpeboBanus, IpeabsBiIsieMble K 3aJaHUIO BBITIOJTHEHBI.

«xopomo» - JleMOHCTpUpyeT 3HAUMTEIbHOE TOHMMaHHE (U3INOJIOTHYECKUX  IPOILIECCOB
NPOUCXOJAIINX B pPACTUTEIBHOM oOpraHusme. Bce TpeOoBaHus, MNpenbsBiseMble K 3aaHUIO
BBITIOJTHEHBI.

«Y/OBJIETBOPUTEJIbHO» - JIEeMOHCTpUpPYET YaCTUYHOE MOHMMaHUE (PU3HOJOTHYECKHX IPOLIECCOB
MPOUCXOSAIIUX B PACTUTEIBHOM OpraHu3Me.  BoJbIIMHCTBO TpeOOBaHMM, NpPEIbIBISIEMbIE K

3aaHHUIO BBIITOJHCHBI.



«HEeyI0BJIeTBOPUTEIBbHO» - J[eMOHCTpUpYET HeOObII0e TOHUMaHue (PU3NOJIOTUYECKUX MPOLIECCOB
MPOUCXOSAIINX B PAaCTUTEILHOM OpraHusMe. MHorue TpeOoBaHUsl, MPeIbsIBIsSEMbIe K 3a/JaHUI0 HE
BBITIOJIHCHBI.

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

| ®usznonorus u OMOXUMUS PACTUTEIBHOMN KIETKU

1. IIpu morpykeHuH MOJOJOTO JIMCTA 3JI0JIEM B THIEPTOHUYECKHM pacTBOp caxapossl uepe3 20
MUHYT HAaCTYIUJ BBITYKJIBIN IJIa3MOJIM3 B PACTYIIUX KJIETKAX, TOTJA KaK Yy KJIETOK, 3aKOHYHMBIINX
pocT, okoJio 1 yaca coxpaHsyicsl BOTHYTHIN mazMounn3. Kak oObsCHUTD MMOJTy4eHHbIE Pe3yNIbTaThl?

2. U3 xopHemioga KpacHOM CBEKJIbl BBIPE3AJIM JIBa KYCOYKa, KOTOpPBIE IIOCJIE TIIATEIBHOIO
MIPOMBIBAHMS TIOMECTUJIM B MPOOUPKU C BOJIOM KOMHATHOW TemriiepaTypbl. B oaHy u3 mpobupok
nobaBum 5 kanenb xjopodopma. KakoBa Oyner okpacka Boasl B poOupkax yepe3 30 MUH mocie
Hayvana onbiTa? Kak 0ObsICHUTD MOJIy4YE€HHBIH pe3ynbTatT?

3. Ilpu morpyxenuun pactutenbHoil Tkanu B 10% pacTBOp caxapo3bl KOHIIGHTpAIUs ee ocTanach 0e3
u3MeHeHni. Kak m3meHuntcss koHueHTpauus 15% pacTBopa caxaposbl, €ClIM B HEro IOIpy’KeHa
aHaJOTUYHAsl PaCTUTENIbHAS TKaHb?

4. OObBsICHUTE MPUYMHBI BO3HHMKAIOUIETO MHOTJA MacCOBOTO PAaCTPECKUBAHUS KOPHEIUIOJIOB Y
MOPKOBH U CBEKIIBI.

5. OxapakTepusydTe yIbTPacTPyKTypy H (YHKIIMH MEMOpPaHHBIX W HEMEMOpPAHHBIX OpraHEII
KJIETKH.

6. B 4yem cocTouT KOHIIENIIHS TPAHCTIOPTa HOHOB Yepe3 MEMOpaHy ¢ MTOMOIIBI0 TEPEHOCUUKOB?

7. Uro sBnseTcs ABWXKYILIEH CHIOW NAacCMBHOIO TpaHCHOpTa MOHOB? MOXET 1M NacCUBHBIN
TPaHCTIOPT OOBACHUTH U30MPATENbHOE HAKOIJIEHUE HOHOB?

8. OcHoBHas (PyHKITUSI BaKyOJI€i.

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

10. Ha yem ocHOBaHbI ME€XaHU3MbI TACCUBHOT'O U aKTUBHOTO TPAHCIIOPTA BEIIECTB B KIIETKE?

11. Haiitu BenmumHy rtuapoctarudeckoro mnoTeHuana (Wiass ). OOBSICHUTH NPUUYMHY Oo0Jee
BBICOKOTO OTPHUIIATEIBHOTO 3HaueHus: BoAHOro noteHnuana (Weom = -2,1 MITA) mo cpaBHEHMIO C
OCMOTHYECKUM MOTEHIUATOM Wpom, = -2,1 MITA. OnpeneneHusi mOTEHIUAIOB MTPOBEACHBI B KJIETKaX
JUCTHEB XJIOMYATHUKA B MOJTYICHHBINA IEPHO/I.

12. OTxaTelii W3 TKAaHW PACTEHUS KICTOYHBIA COK, MOMECTHUIM Ha TpHu3My pedpakTomerpa.
[Tokazarens npenomiienust coctaBui 1,3575. Temneparypa 20°C. KakoBa BenmnuMHA OCMOTHYECKOTO
MOTEHIIMaNa KJIeToYHoro coka? Mcrmonb30BaTh TaOnuily OMpeAeNieHUs KOHIEHTPAIUU caxapo3bl U
OCMOTHYECKOTO MOTEHIINAJIA IO MOKAa3aTEeNI0 MPEIOMIICHUSI.

13. Knerka ¢ ocmoTruecknM noreHuuanom B -0,5MlIla nmorpyxena B pacTBOp XJIOPUCTOTO Kajus ¢
ocmotnueckuM noreHnpanom -0,9MIla. Yro mnpowmsoiner ¢ KIETKOM MOCIE YCTaHOBJIEHUS

paBHOBecusi? OnpenenuTh BeauunHy noteHnuaia 1aBaeHust (- gazn).



14. Beruncnuth ocMotrueckuii moteHuuan 0,5M pactBopa caxapo3bl M yKa3aTh, YTO MPOU3OMAET C
MOTPYKEHHOM B HETO pAaCTUTEIBHOM KJIETKON, UMEIOIIUI OcMOTHYeCcKui noTteHnuan -0,6 MI1a.

15. PactBOpsI, UMeroIIMe ocMoThYeckre noreHuuansl -0,1 u -1,2Mlla, BbI3BaNIK M1a3MOJIU3 KIETOK
UCCIIeyeMON TKaHU, a B PacTBOpPE, OCMOTUYECKHE IMOTEHIHUansl KoTtopbix -0,6MlIla u -0,8 Mlla
1a3mMoiu3a He Obuto. UeMy paBeH OCMOTHYECKUI MOTEHIMA KJIETOYHOTO COKa 1aHHOM TKaHu?

16. JIBe *xuBbIE pacTUTEIbHbIC KIETKH compukacatoTcs. Kyna moiaer Boja, €Ciau y MepBOi KJIETKH
OCMOTHYECKHI MOTEHIMaN KJIETOYHOro coka paseH -0,1MlIla u typropuoe nasnenne 0,6 Mlla, a y
BTOPOT'0 COOTBETCTBYIOLME BenuuHbI -1,2 u 0,9MI1a?

17. Kak u3MeHUTCS UIMHA KycOuyka KapTo(eapHOro KIyOHS MpH IMOTPYKEHHUH €ro B PAacTBOp C
OCMOTHYECKMM MnoTreHuuanom -1,2Mlla, ecnu wu3BEeCTHO, YTO TakKOM JK€ KYCOUYE€K B pacTBOpE,
OCMOTHYECKHH MoTeHuan koroporo paseH -0,8MIla, He n3MeHUI CBOUX pa3MepoB?

18. [Toyemy 3eseHbIe JTUCThS OBOIIHBIX PACTECHUH IMOCIIE BapKU MPUOOPETAIOT XapaKTEepHYIO Oypyro
okpacky? OObSICHUTD, yYUTHIBAS U3MEHEHHUE TPOHUIIAEMOCTH MEMOpaH.

19. OcmoTHnueckuii moTeHIMaNn KieTouyHoro coka -0,9MIIA, a pacTBopa, B KOTOPBIN OHA MOTpyKeHa -
0,6 MIla. Kyna noiiner Bona? Pa3o6parh Tpu BO3MOXKHbBIE CUTYaIUH.

20. Kycouku pacTUTENbHON TKaHU MOTPYKECHBI B PSI PACTBOPOB C OCMOTHUYECKUM MOTeHIHaIoM -0,5,
-0,7,-1,0,-1,2, -1,8, u -2,0 MI1a.

Il BonHbli pesxuM pacTeHUi

1. V3BecTHO, YTO B MEPHO]I BECEHHErO COKOJBMKEHUS B MACOKE JPEBECHBIX PACTEHHM COIEPKUTCS
MHOT'0 paCTBOPUMBIX caxapoB. KakoBo ux npoucxoxaeHue?

2. JlepeBo C MIOMAABIO JTHCTOBOM TOBepXHOCTH 12 M? Mcmapuio 3a 2 4aca 3 kr Bogbl. UeMy paBHa
MHTEHCUBHOCTb TPAaHCIUpPALUN?

3. CKoJbKO BOJIbI UCHIAPUT PACTEHME 32 5 MUH. €CJIM MHTEHCUBHOCTH TpaHcnupanuu ero 120 rp H20
qu, a TIoIma s JTUCTheB 240 cM%?

4. Kak 00bSCHUTD 3aBsilaHUE JTUCTHEB B KapKUM JIETHUH JIeHb MPH T0CTATOYHOM KOJIMYECTBE BJard B
MOYBE U JINKBUAALNIO BOJHOTO Je(UIIUTa HOUbIO?

5. YV HEKOTOpbIX KOMHATHBIX PAaCTEHHM HE3aJ0JIr0 Mepel J0XKAEM MOSBISIIOTCS Kaluld BOAbI Ha
KOHUYMKaX JHCTheB. Kak 00bACHUTH 3TO siBJICHUE?

6. Berka uBBI Obula cpe3aHa C JepeBa, MOCTaBJIeHa B 0aHKy C BOJOW M 3aKphITa CTEKISHHBIM
konimnakoM. byzer nu HaGmonarecs ryTranus y 3Toi BeTku? O0bscHuUTe.

7. Kakue nuctbs 0OHapyKUBaIOT PE3KO BhIPAKEHHbIE CUMITOMBI (POCPOPHOTO TOJNIOAAHUS — BEPXHUE
iy HuxHUE? C 4eM 3TO CBSI3aHO?

8. Y Kakoro pacTeHus MHTEHCHUBHOCTb TPAHCIHMPALMU BBILIE: Y PACTYIIEr0 B TEHU WM HA SPKOM
cosHeyHoM cBeTe? OTBeT 000CHYMTE.

9. MOHO 71 OTIIMYUTH TYTTALIUIO OT pochl Ha TpaBe? UTo 3To 3a sABieHusA?

10. Kak mponcxouT MOIJIomEeHUe U BbIIEIIEHNE BOIbI KIETKON?



11. Yto Takoe XUMHUUECKUH MOTEHIIMAI BOJBI ¥ BOIHEBIN NOTEHIINAT KIIETKU?

12. buonornueckoe 3Ha4€HUE TPAHCITUPALIH ?

13. Tlouemy TpaHCIIUPAIMIO HA3BIBAIOT «HEOOXOAUMBIM (DU3HOJIOTHICCKUM 3JI0MY JJIsI PACTCHUN?

14. IToyemy yCTBbHIIa CUYMTAIOTCS OJHMM M3 3aMeYaTelIbHBIX MPUCIOCOOIICHUI 3€JICHOr0 pacTeHus,
BbIPa0OTAaHHBIX B XOJI€ SBOIIOIUH?

15. Kputnueckue nepruossl B XKU3HH IUIOAOBBIX M 3€PHOBBIX KYJIBTYp IO OTHOLIEHUIO K BJIare.

16. ®uznonoruveckue mokasareian, HanboJjee TOYHO ONPEACTSIONINE HEOOXOIUMOCTh MMOIUBA?

17. SIBnsieTcst 1M TpaHCHUpAIUs a0COTIOTHO HEOOXOAMMOM I OCTYIUICHUS BOJIBI?

18. Pa3bsicHUTH MOHATHSA: MEPTBBIM 3amac Biard B MouBe, KO3(PPUIMEHT 3aBAgaHMs, OT YEro OH
3aBUCHUT B IepBYro ouepeab? [lonHas Braroemkocts noussl. JloctynHas Biara. Yka3ats B MlIla cunsl
yepKaHUS BOJIbI B JIETKO-, CPEIHE- U TPYAHOJOCTYITHON B MOYBE.

19. TIpopocTku TiepecakeHbl B TPH COCyJa C TECKOM TPONHUTAHHBIM PACTBOPAMH IMHTATEIHHBIX
coseii. B mepBoM cocyne ocmorumueckuil noreHuuan paseH -0,2 MlIla, Bo Bropom -0,5 Mlla, B
tpetbeM -0,7 Mlla. Kak Oyzaer mpoucxoauTh BcachblBaHHE BOJIbI, €CIM OCMOTHYECKHM MOTEHIHAI
KOPHEBBIX BOJIOCKOB 3TUX pacTeHuit coctasisier —O,6MIla, a Typropusiit norennuan 0,1 MIla?

20. Ipodeccop JI.A. VBaHOB caenay ClIeAyIOIIMKA OIBIT: B Ha4Yajle 3MMbI ¢ M0OeroB Oy3uHBI (0e3
OTJICJICHUSI UX OT JIEPEBA) OCTOPOKHBIM COCKaOJIMBaHHEM ObLI yaalleH cioi mpooku. Haxonsmmecs
Ha 3THUX Mo0erax MoYKH K KOHITY 3UMbI oru6nu. OHaKo, eciiu OHU cpa3y ObUid 00epHYTHI POIBIOH,
MOYKH OCTABAINCH KUBBIMH. [I0YKM HA HETPOHYTHIX MOOETaX TAKXKE MEePE3UMOBAIIN OJIATOIIOIYIHO.
Kak 0OBbSICHUTD pe3yabTaThl TOrO OMbITA?

21. Pactenue ucnapuio 3a yac 500 r Bozpl, a KOpHEBask CUCTEMA MOTJIOTHIIA 3a 3TO BpeMs 450 r BoAbI.
[lo xakuM mpUYMHAM HECOOTBETCTBUE MOTJIOLIEHHOM M HMCHapeHHOM Boabl. Kak 3To oTpasutcsa Ha
pacteHuu?

22. 3a BereTanyoOHHbIN MEPUOJ paCTeHHs] HAKOMWIM 2,1 Kr Cyxoill OpraHMYecKON MaccChl, UCHApUB
npu 3ToM 525 Kr Boabl. HaliTh polyKTUBHOCTH TpaHCIIUPALUH.

23. IlpoaykTUBHOCTH TpaHcnupanuu 4 r/n. Haliti Tpancnupaiimonsblii ko3 Quiment.

24. TIponyKTUBHOCTb TPAHCIUPALUKA HEOOXOAMMO OMNpPENEIUTh, 3HAs, YTO TPAHCHHPAIMOHHBIN
koa¢unmeHt coctasui 400 mi/r.

25. HakonuB 10 Kr cyxoro BemiecTna, J€PEBO 3a BEr€TALMOHHBIN MEPHOJ UCTIAPUIIO 2 T BOJBL. YeMy
paBeH TpaHCIHUPALMOHHBIN KOdPPUIeHT?

26. Macca nucra npu MOJHOM HacklllleHUH Boaou coctaBuia 1,02 r, a mpu nonassmanuu 0,9 1.
Onpenenure BenuunHy BoOAHOTO jaeduimrta (B %), ecaum abCONIOTHO Cyxas Macca dTOTO JIMCTa
cocraBuia 0,42 T.

27. OnpenenuTh THEBHOM U OCTaTOUHBIN BoaHbIN Aedumut (B/]) neHuis Ha 6orape eciu aHaIu3bl

nokaszanu maccy 20-Tu BbICEUEK U3 CBEXUX JUCTheB B 13 yacoB aus 1600 mr, B 4 yaca yrpa 1900 mr.



[Toce HackImeHnsT BOJION BBICEUKH B 000MX ciydasx umenu maccy 2000 mr, a abCOMIOTHO cyxas

Macca ux Osaromapsi OTTOKY aCCHMHJIATOB 32 9TO BpeMs He MeHsIach U coctapmia 400 mr.
Il ®orocunTe3

1. Kak 00BsICHUTB Pa3HyO OKPAacKy CHUPTOBOM BBITSKKH M3 3€JIEHOTO JIMCTA IIPU pacCMaTPUBAHUU €€
B IIPOXO/ISIEM U OTPAXKEHHOM CBETE?

2. IloyeMy O4eHb KOHIIEHTPUPOBAHHBIE PACTBOPHI XJIOPOPHUILIa UMEIOT TEMHO-KPACHBIH 1[BET?

3. /IBa OMHAKOBBIX JIMCTA BBIICPKUBAINCH TPU JIHS B TEMHOTE, a 3aT€M ObUIM OCBEICHBI B TCUYCHHE
2 4acoB INEPBBIA JUCT KPACHBIM, BTOPOM — XKEJITBIM CBETOM OJMHAKOBOW MHTEHCUBHOCTH. Y KaKOTO
nucta OyneT 6osee BhICOKOE coepkanne kpaxmana? Kak 310 00bICHUTH?

4. Pactenue ObUIO OCBEILEHO CHayasla 3€JICHBIM, a 3aTeM CHHHM CBETOM TOW )K€ MHTEHCHBHOCTH. B
KaKuX Jiydax Oyzner HaOmonatbest 6osee OpicTpoe nornomenue CO2 muctesimu? [Touemy?

5. Uto Takoe nucTOBas Mo3auka? Y KakuX pacTeHuMl OOBIYHO HaOIIONAeTcs 3TO SABJICHHE — Yy
CBETOJIFOOMBBIX MJIM TEHEBBIHOCIUBBIX?

6. Ilpuannbl ruOe MHOTHX JIECHBIX TPaB (KHCIHIIBI, HEAOTPOTH, MalfHIKA) TIOCJIE BEIPYOKH jteca?

7. Y MHOTHX pacTeHWil Hepenko Habmomaercst BeiaeneHue CO2 JTUCTBIMU B IONYIACHHBIC YaChI
JeTHero JHsA. KakoBbl IPUYMHBI 3TOTO SIBICHUA?

8. Kak 0OBsicHUTH INpekpalieHue (pOTOCHMHTE3a Y CPEe3aHHOTO U IOCTABJICHHOTO B BOJY JIUCTA MpPHU
caMbIX OJaronpUsITHBIX BHEITHUX YCIOBUSX?

9. ¥V Kakux U3 NepeYUCIEHHBIX PACTEHUH, IIEHULIbI WJIK KYKYPY3bl, J0JbIlIE MPOIUTCS (POTOCUHTES
IIPY TIOHM>KEHHOM COZEpKaHUM YTIIEKNCIIOro ra3a’?

10. Yem oTnmyaeTcs CIEKTpaibHBIA COCTaB COJHEUHOI'O CBETA, KOTOPHIN NAAaeT Ha JUCThS PACTEHUIN
OT CIIEKTPAJIbHOT'O COCTaBa CBETA, IPOLIEAIIET0 Yepe3 JIUCT?

11. V kakux pacTeHHil CBETOJIIOOMBBIX WJIM TEHEBBIHOCIMBBIX OTUYETJIMBEE HAOII0/IAaeTCs JTUCTOBAs
Mo3auka’?

12. IlpuumHBI TOrO, 4YTO y MYTAaHTHBIX pPACTEHUH TOpOXa C IOHMKEHHBIM COJEPKAaHUEM
KapOTUHOMNI0B (POTOCHHTE3 IPOTEKAET MEHEE NHTEHCUBHO.

13. OcHOBHBIE MPUYMUHBI CHIKEHHUSI MHTEHCUBHOCTH (DOTOCHHTE3a TT0 MEPE CTAPEHUSI PaCTCHUI?

14. Ctpykrypa u QyHKIIH (POTOCHHTETHUECKON € AMHUIIBI?

15. Kak BIusieT HeI0CTaTOK 3JIEMEHTOB MUHEPAIbHOTO MUTAaHUS HAa UHTEHCUBHOCTh (DOTOCUHTE3a?
16. Yro Takoe KBaHTOBBIN PAacXoj M KBAaHTOBBIN BBIX0/ GoTocuHTe3a? UeMy paBeH TEOPETUIECKUAN 1
MPAKTUYECKUI KBAHTOBBIN BBIXOJ?

17. Tlo ypaBHeHUIO (OTOCHHTE3a pACCUNTANTE MUHUMAIIbHBIA KBAHTOBBIN pacxoJl B CHHEH U KpacHOU
4acTAX COJHEYHOTO CIIEKTpA.

18. ®oronpixanue kak npouecc. [louemy y Cs-pacTeHuil OHO OTCYTCTBYET HIIM MPOTEKAET C HAMHOTO

0oJsiee HU3KOM HHTEHCUBHOCTHIO, yeM y C3-pacTeHuit?



19. Kak oOBACHHTH OTMHUpPAHHE HIKHUX BETBEH JEPEBHEB B COMKHYTOM HACaXJACHUH? Y KaKOH
MOPO/IbI CTBOJI OYMILIAETCS OT CyYbeB ObICTpEE — Y JIMCTBEHHHULBI Ui y enu? [louemy?

20. B Teuenue roga Bce pacTeHHs CBs3bIBalOT Ha 3emuie B mporecce potocunresza 1,75x1011 tonn
yraepoaa. CKoJIbKO KUCIOPOa OHU BBIIEISIIOT?

21. CKOJBbKO OpPraHWYEeCcKOro BellecTBa (B MepecueTe Ha IIIFOKO03Y) HAKOMUT pacTeHHe KyKypys3bl 3a
cBeTOBOH JieHb (18 ), ecium cpemHssi HHTEHCUBHOCTH (hoTocuHTe3a cocTaBisieT SO mr CO2 Ha M /4ac,
IUIOIIAb JUCTHEB 2,5 M2, MOTEPH OPraHMYECKOTO BENIECTBA Ha jabIxanue 7%? Jlomyckaercs, uto 1 r
caxapa obpasyercs npu ycBoenuu 1,5 r COo.

IV dpixanue

1. HexoTopble cUMTAIOT, YTO BPEAHO OCTABJIATH IIBETHI HA HOUb B KOMHATE, TAK KaK OHU MOIJIOUIAIOT
KHCJIOPO/, HEOOXOAWMBIA JUIs [JbIXaHHUA 4YeloBeKa. UTOObI OTBETHTH Ha BOMPOC, HACKOJBKO
000CHOBaHO 3TO MHEHME, IMOJACUMTANTE, A0 KaKOW BEIMYMHBI CHU3UTCS colepxkaHue Oz NMpoTuB
06branOro (21% 10 06BEMY) B BO3AyXe KOMHATHI oObeMoM 45 M? B Teuenmem 10 yacoB 3a cuer
JIBIXaHUS pacTEHUI, UMEIOIIUX O0IYI0 Maccy 2 KI' U CPEJHIOI0 HHTEHCUBHOCTD AbixaHus 12 mu Oz Ha
1 Kr B CyTKH.

2. Kak O0OBACHUTb pa3IMyYHYIO BEJIMYMHY JbIXaTelIbHOro Ko3(dduuumeHnra mpopacraromumx
KPaxXMaJIUCTBIX U MACITISTHUCTBIX CEMSH?

3. 3enenblit mUCT Ha cBety npu Temreparype 25°C unrerncuBHo norioman CO2, a Mpy MOBBIIICHUN
temneparypbl 10 40°C nHavan Bbiaenate CO2. Kak 00bSICHUTH OTMEUEHHOE M3MEHEHHE Ta3000MeHa
aucra’?

4. TloueMy MHTEHCUBHOCTb JbIXaHHUsS KIyOHEeH kapTodernst pe3ko, MOBBIIIAETCS NMPU MOHMKEHUH
temneparypsl ot 3 1o -1°C

5. XuMHYECKHM cOCTaB KOPHEBBIX BbIIEICHUI?

6. JpixatenpHbiit k03¢ ¢unuent paseH 0,7. Kakue 3amacHble BemiecTBa (yriieBOAbI, OpraHUYECKHe
KUCIJIOTBI, O€JIKH, )KUPBI) HCIOIB30BAIUCH MTPH JABIXaHUU?

7. Kakume pacTeHuss CO3[al0T HauOOJBIIYI0O OWOMaccy M BBIICIAIOT B aTMocdepy camyro
3HAUUTENBbHYIO 4acTh KUCI0poa?

8. Ha kakme menu MoxkeT OBITh HCIIOJIB30BAaHA DJHEPIUs TPAaHCMEMOpPAHHOrO TMOTEHIIHANA
MUTOXOHJIPHM B paCTUTEIbHOU KIIeTKE?

9. ®U3HOTOTHYECKOE 3HAUEHUE OTACIBHBIX TPYII CaXapoB JJIsl pACTECHUS.

10. Yo ol1miero Mexay OKHCICHUEM, TPOUCXOISAIINM B MUTOXOHIPUSIX KIETOK U TOpeHueM?

11. IIpssMoe 1 KOCBEHHOE BO3/I€HICTBUE XUMUUECKUX PETYIISITOPOB POCTA HA JIBIXAHHUE.

12. Ponb docdopa B mporiecce qbIXaHUS.

13. Kakas cBs3b MEXIY yIbTPaCTPYKTYpOl U GYyHKIIUEH MUTOXOHAPUH.

14. ®uznonornyeckas poJib KaTajlasbl B pACTEHUSAX.



15. Kak MeHsieTcsl akTUBHOCTH JIBIXATENIbHBIX (DEPMEHTOB B 3aBUCHMOCTH OT Temmeparypsl, pH u
JIPYTUX BHEHIHUX (aKTOpOB?

16. Tlouemy y pacTeHHII OCHOBHBIM JIBIXaTEIbHBIM CYOCTPATOM CUUTAIOTCS YTIICBOIBI?

17. Cxonbko CO2 BbiaenseT 2 KI AblIIaMX ceMsH 3a 5 cyTok? MHTeHcuBHOCTS nbixanus 0,1 mr CO2
Ha | r cyxoil maccel B yac. Bnaxunocts cemsin 37,5%.

18. Meronbl onpeneneHus UHTEHCUBHOCTH JbIXaHUs. B KakuxX eQuHHIAX 3TOT MOKa3aTelb MOXKET
BbIpaxatbcsi? [Ipu coO0IeHuN KaKoro YCIOBUS CIEAYET IPOBOJAUTH OMBITHI IO H3YYCHUIO JBIXAHHS
XJIOPO(UIOHOCHBIX YaCTeH pacTeHUs ?

19. Yro Takoe npixarenbHblil kKodhdumuenT (K). KakoBa cBs3b apixarenpHoro kodddurnuenta (1K)
C MpHUPOAOH JbIxaTesbHOTrO cyOcTpara? KakoB sHepreTuyeckuil BbIXO B 3aBUCUMOCTH OT BEITUYHMHBI
JIK. KakoBa 0b1a 01 BenmnurnHa JIK Ipu OKMCIICHNH TITFOKO3BI 0 ATaHoma?

20. 3eneHslii IUCT Ha ApKOM cBeTy mpu Temneparype 28°C muTeHcuBHO noroman CO0z , a npu
MOBBILICHUH TeMIlepatypsl 10 45°C HanpoTuB HaunHANOCh BbiAeneHue C02. YeM 3T0 00BACHUTH?

V PocT u pa3BuTHE paCTEHHI

1. MOXHO 1M OTHECTH K POCTOBBIM SIBJICHHSM: a) HaOyxaHue ceMsH B IouBe; 0) HaO0yXaHue MOuYeK
nepea ux pacnyckanueM? OObsiCHUTE.

2. ®U3MONOruYecKre NPUYMHBI OCEHHET0 JINCTONA/IA Y IEPEBHEB YMEPEHHOM 30HBI.

3. Kak o0OBsiCHUTH, HAXOAATCS JM TOYKM B COCTOSHUHM TJyOOKOTO TIIOKOSI WJIM TIOKOW WX
BBIHY/ICHHBIN?

4. Nnorna Ha s0JOHSAX Hapsay C IJIOJaMM MPABMIIBHOM (OpMBI pa3BHUBAIOTCS HECUMMETPUYHBIE
g16510ku. Kak 00bACHUTD 3TO siBIEeHUE?

5.V 1ByX pacTeHuil NOJACOTHEUHNKA ObIIN Cpe3aHbl BEPXYIIKH CTe0JIeH, IOocie Yero Ha MOBEPXHOCTh
cpe3a OJHOIO M3 ASTUX PACTEHUH HAHECIM NacTy, COJEPXKALYI0 HHIOJMWIYKCYCHYIO KHCIIOTY.
PacniyctaTcs nM y 3TUX pacTeHMi masymHsle Mo4ku? Kakoi BBIBOJ MOXKHO CAENaTh HA OCHOBAHWUHU
ATOrO OmbITa?

6. [Touemy 031MBbIe copTa 371aKOB HE LIBETYT, €CIIH UX IOCEATh BECHOM?

7. Ilouemy HU3KOpOCibIe (PEHOTUIIBI pacTeHU (ropoxX, KyKypy3a, (acosib U JIp.) CUJIBHO pearupyror
Ha 00paboTKy ru60epelInHOM, a BRICOKOPOCIbIE Cl1abo?

8. Kakum 06pa3oM MOKHO JOCTUTHYTh OMa/ICHUS JIMCThEB Mepe]] yOOpKo# mio10B?

9. C kakoii 1enbio B MTMBOBAPEHUH UCTIONB3YIOT rMO0eperina?

10. B yeM 0cOOEHHOCTH OHTOT€HE3a OJHOJIETHUX, IBYJICTHUX U MHOTOJIETHUX PACTCHUNA?

11. buonoruueckoe 3HaYeHHE IPOBU3ALMH U (HOTONEPHOAUZMA.

12. KakoBa poib ¢puroxpoma B pacTeHUsIX?

13. Yo Takoe 6ombIas KpuBas pocTa pacTeHUn?

14. KakoBBbI OCHOBHBIE TOJIOKEHHSI TOPMOHAJILHON M MOJICKYJISIPHOM TE€OPUH PACTCHUIA?

15. Kak MOXHO BBI3BaTh 00pa3oBaHue OECCEMSHHBIX IJI0I0B (MapTEHOKA PIivsi)?



16. KakumMu arpoTeXHUM4ECKUMU ITPUEMAaMU MOXHO BIIUATH HA POCT U

pa3BUTHE pACTCHUI?

17. Otnuaue apyr oT Apyra TpOIHU3MOB U HACTHIL?

18. Tunsl mokos ceMsiH 1 (hakToOphl, UX 00yciIaBIUBaromue?

19. IIpouecchl, MPOTEKAIOIINUE MPH MOKOE CEMSH.

20. OcoOeHHOCTH ITpEeBpaILEHHs BELIECTB IIPU CO3PEBAHUM CEMSIH MAaCIMYHbIX KYJIbTYp?

21. CriocoObl YCKOpEHHsI CO3PEBaHUS II0I0B.

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

23. Kakue mpenapaTbl NPUMEHSUIM aMEPUKaHIbI, BO BpeMsi BOWHBI BO BbheTHame, mjisi onaaeHus
JMCTBHEB B Jiecax JJIsl OOHapyKEeHUs TapTU3aH?

24. Tlepeuncnure MpUEMbI MPH TOMOIIU KOTOPBIX MOXKHO: YCKOPUTH IMEPEXOJ] MOYEK B COCTOSIHHE
MIOKOSI, 3a/Iep>KaTh PACIyCKaHUE ITOYEK, BBIBECTU IIOYKU U3 COCTOSHUS TITyOOKOT0 MOKOS.

25. CpaBHuTh (heHOJOrMYecKkHe (a3bl U 3Tanbl opraHorenesa no @. Kynepman. Pacrenue Haxoaures
Ha [X srane. Kakoil (a3e pa3BuTHs 310 COOTBETCTBYET?

26. Cok kapTodens, BbIIEP)KaHHOTO B TEUEHUE HEAENIHU MPU HU3KUX TEMIIepaTypax UMeJ [0Ka3aTelb
npemomsieHust  1,3409, a cokx Takoro ke kaprodens u3 xpanmmuma 1,3359. Omnpenenute
OCMOTHYECKHE MOTEHLUAIbl COKa M OOBSCHUTE NPUUYMHY TAaKMX H3MeHeHuil. s ompeneneHus
UCMONB3YHTE pedpakToMeTpudeckue TaOauLIbI.

27. C 20-neTHero TOmoJs cpe3aHbl YEPEHKH; OJJUH Y OCHOBAHUS, IPYrol U3 CpeAHe 4acTh KPOHBI.
Kakoli u3 Hux Jyd4iiie yKOpeHUThCS U ObICTpee nepeiaeT K IBETEHNI0?

VIl MunepanbHOe TUTaHUE PACTEHU

1. Ilouemy opranuueckue yaoOpeHHs] PEKOMEHAYETCs BHOCHUTh B OOJBIIMX /033X U 3aJ0Jr0 JI0
nocesa?

2. B ueM 3akirodaeTcs CTpyKTypooOpasyromiasi pojb KaJbLUs U MarHus B O KJIeTKe?

3. C xakumu (u3HOIOTHYECKMMHU TpolieccaMd Haubojiee TECHO CBsi3aHa MOIJIOTHTEIbHAs
JeSITEIbHOCTh KOPHEBOM CUCTEMBI?

4. [loueMy pasHble OpraHbl pacT€HHUs COJIEp’KaT HEOJUHAKOBOE KOJIMUecTBO 30Jb17 Kakue opraHsl
pacTeHHi cosiepkar HauboJIbIIee KOJINYECTBO 301617

5. Kakue nTucThst — MOJIOJIbIE MIIH CTapble COAEPKaT OO0JIbIIE 30JIbHBIX

AJIEMEHTOB?

6. Makpo-u MUKPO3JIEMEHTHI CITIOCOOHBIE K PEYTUIH3ALIH?

7. Kak Biusier M30BITOYHOE YBIQKHEHHE MOYBBI HA TMOIJIOTUTENBHYIO AEATEIbHOCTh KOPHEBON
CUCTEMBI?

8. HegocTaTtok Kakoro 3jaeMeHTa IPUBOJNT K OCIU3HEHHIO KIIETOK pacTeHuil? C 4em 3TO CBA3aHO?

9. YUeM 0OBSICHUTH OTPUIIATEIILHOE ACHCTBHE N30BITKA a30THRIX YAOOPEHUH Ha ypoxkail KapTodes?



10. Kak BeIpacTUTh pacTeHHe 0€3 MOYBBI, U KAaKWE YCJIOBHS MPU 3TOM HEOOXOJUMO COOIIOIATh.
[TpuBenuTe mpUMepbl OCHOBHBIX PELIETITOB MUTATEIbHBIX CMECEH.

11. KakoBbl 3aKOHOMEPHOCTU <IIE€PBUYHOIO» IIOIVIOIIEHUS MHHEPAJIBbHBIX 3JIEMEHTOB KOPHEBOM
cucrteMoit (B mepBbie 10-30 MHH) U MOMIOLIEHUST TOCHEAYOIIero (smerocss yacamu). Yto Takoe
«CcBOOOTHOEY MPOCTPAHCTBO U [TOUYEMY €T0 Ha3bIBAIOT «KAXKYIIUMCSI»?

12. Kak ycranaBnuBaeTcsi HEOOXOAMMOCTh TOTO WM HHOro 3nemeHta? B yem cyTh mnpaBuia
Hezamenumoctu? [louemy 1O. JInbux chopmynupoBai 3aKoH «BO3BpaTa»?

13. B necuanbix cocyaax cMmech l'enbpurens B nepBom BapuaHTe MOJHAs, BO BTOPOM Takas e, HO
Bmecto Ca(NOs)2 BHecen CaSQOs, B TpetbeM KCI 3amenen Ha KNOs. KakoBbl OyayT pe3yiabTaThl
BbIpal[MBaHUsl PACTCHUI?

14. TTouemy mOTJIONIEHNE MUHEPAJILHBIX 2JIEMEHTOB MMeET n3buparenbHblil xapakrep? [lokaxure 31O
Ha IpuMepax.

15. Pomp MHKpOOpraHM3MOB B TMUTAaHUU pacTeHUd. BO3MOXKHOCTH yCBOEHHUS PaCTCHHUSIMH
OpraHuyYecKux coequHeHuii. CTepuiibHbIe KYIbTYPhl pacTeHuil. Mukopusa.

16. Yto Takoe (pU3MOIOTHUECKU KHCIbIe B (PU3NOIIOTHIECKHU Ienovnbie conu? [IpuBectn mpumepsl.
Kak 00BsSCHUTH HAMHOrO Jydilee YCBOCHHE OBCOM (ocdopuTa TpuU BHECEHHH CEPHOKHUCIIOTO
ammonust? @ocGopuT — U3MeIbUCHHBIN MPUPOAHBIN MUHEpaI coaepkauii pocdop.

17. Cxonbko cynepdocdara (conepxkanue gochopa B Hem 7%) HEOOXOAUMO BHECTH HA OMBITHYIO
NeTSHKY 5 M2 uT06BI KonmmuecTBo Gocdopa B pacdeTe Ha Ta cOCTABIANO 14 Kr?

18. Kakoe koIM4ecTBO CEpHOKHUCIOrO aMMOHHMS HEOOXOIMMO BHECTH B BETETallMOHHBIN COCYI,
cozepskanuii 6,5 Kr nouBbl Ucxoas u3 HopMbI 0,9 1 a3ora Ha 1 kxr noussl. Bnaxkxnocts mousst 20 %?
19. Ilouemy uepelIKu JUCTHEB YaCTO coJep:KaT OoJibllle HUTPATOB, YeM caMu JUCThbiA? W mouemy
3¢ (HEeKTUBHO UCTIOIB3YIOIINE HUTPAThl HYXJIal0TCa B MOJInOaeHe?

20. Kakoli MO>XKHO czenaTh BBIBOJ MO pSALY PAacCTEHHI HE NAIOLUX IOJOKUTEJIbHYIO PEaKIHUI0 Ha
mudennnamuH B Kpenkod H2SO4 (ocMHEHNE) HECMOTpPS Ha TO, YTO I0YBA, TJ€ OHU PAcTyT, OUY€Hb
6orara HuTpatamu. HazoBute Takue pacrenus. B uem ux oco6eHHOCTB?

21. B kuiiorpaMMe cyxoit Macchl CBEKIIbI copepkutcs 45 mMr 6opa. CKOJIbKO JaHHOTO MUKPO3JIEMEHTa
BBIHOCHUTCS C Ta, eciu ypoxaitHocTh cBekiibl 350 11/ra? Brnaxuocts 30%.

VIl TIpucnocobienne u yCTOWYUBOCTh PACTCHHM

1. Kak 0OBSICHUTB, UTO XBOSI COCHBI, BBIJIEPIKHBAIOIIAST 3MMO MOPO3BI J10

-43°C, neToM THOHET MPU UCKYCCTBEHHOM OXJIXAeHUH 10 -8°C?

2. Yro Gosiee onacHo JUIsl pacTeHUH: 3MMHIE MOPO3bl WJIM BeCEHHHE 3aMOpo3Ku? OObSICHUTE.

4. Kak o0OBACHUTH NpOM3pAaCTaHHE B MYCThIHE TIOJBIAHOB, HE OTJIMYAIOIIMXCS BBICOKOM
3aCyX0yCTOMYMBOCTHIO?

5. [Toyemy y ceBepHBIX pacTEHU OOUTAIONINX HA 3a00J0OUYCHHBIX TTOUYBAX UMEIOTCSI MHOTHE MTPU3HAKU

kcepoduron? [lepeuncnure 3Tv MPU3HAKH.



6. Kak ncnonb3yercs kjaeToyHasi MPOHUIIAEMOCTh JIJIsl AMarHOCTUKU COCTOSIHUSL PACTEHUI?

7. Kak MOXHO HCIOJIb30BaTh OMO3JIEKTPUUYECKHUE SBJICHHS JIJIsi OICHKA YCTOWYHMBOCTH PACTCHHM K
HEeOJIarONPUATHBIM YCIOBUSIM CPENIbI?

8. Kakumu (u3H0I0r0-0MOXMMHUYECKMMHA OCOOCHHOCTSMHU ~ OTJIMYAIOTCS  MOPO30YCTOMYUBBIC
pactenus?

10. YcnoBusi, He0OX0AUMBIE ISl TPOXOKICHUS (a3 3aKallMBaHUs JPEBECHBIX 3UMYIOIINX PACTEHUH.
11. Mopdonorudeckue u (GU3HOIOTHICCKHE OCOOCHHOCTH COJIEYCTOMUNBEIX PACTCHU.

12. IIyTn noctyniaeHus ra3000pa3HbIX 3arps3HUTENEH B pacTCHUS.

13. Ha xakue CTpyKTyphI KJIETOK IEUCTBYIOT paaAuOHYKIUIbl? K KakuM U3MEHEHUSAM OHU MPUBOIAT?
14. OcHOBHBIE TTYTH MOCTYIUICHUS MECTULIUJIOB B PACTCHUS.

15. B uwem paznuune (Gu3NOIOro-OMOXMMHUYECKUX IIOJXO0J0B IPH OICHKE NeHCTBUSA (HaKTOpPOB
BHEIIIHEH cpeJibl Ha KaueCTBO ypoxkKast 0000BBIX U MATIMKOBBIX TPaB?

16. IIpssiMoe 1 KOCBEHHOE JIEHCTBUE BBICOKUX TEMIIEPATyp Ha pacTEHUE.

17. Kakue BemiecTBa B pPAaCTEHHHM B JKCTPEMaJbHBIX YCIOBHUSAX CIIOCOOCTBYIOT BO3HHKHOBEHHUIO
3alIUTHO-TIPHCIIOCOOUTENBHBIX PEeaKIuu?

18. B uem paznuuue (U3HOIOIMUECKOrO JCHCTBHSI Ha PACTEHUS MOBBIILIEHHBIX U MOHMKEHHBIX
TEeMIIEpa TYp, BHI3BIBAIOIINX MOBPEXKICHUE U JJaXKe THOeh pacTeHUit?

19. Uto Takoe mpoliecc 3akanuBaHus pacteHuil? Bec mu pactenust cnocoOHbI k 3akanuBanuio? Kakue
(bu3HOoNOrMuecKre U3MEHEHUs, POUCXOAAIIUE B MPOLIECCE 3aKATMBaHNUs, IOBBIIIAIOT YCTOWYMBOCTH
pacrenuii k Mmopo3y. [Touemy?

20. dusnonornyeckue OCHOBBI M MpoOieMbl opoiraeMoro 3emuenenus. Kakue ¢usnonornyeckue
MIOKAa3aTeNu MCIONb3YIOT JUIsl ONpeneneHus CpokoB nosuBa? IloueMy Ha NONMBHBIX Yy4acTKax
HCIOJIb3YIOT TOBBIIIEHHBIE 103b1 MUHEPAJIbHBIX Y100peHuii?

21. Meronpl onpeseneHus: 3aCyX0yCTOMUMBOCTU pacTeHuil. Meponpusitus no 60ps0e ¢ BpeaHBIMU
BIIMSTHUSIMH 3aCyXH Ha PaCTEHHUS.

IIpoueaypa oueHuBaHUA:

PacueTHble 3amaHus M CUTyallMOHHBIE 337a4d MMEET NMHCbMEHHOM BHJI, HANPABICHHBIN Ha
TBOPYECKOE OCBOCHHE KOMIIETEHIMI, MPONHUCAaHHBIX B pabouel mporpaMme JTUCHUIUIUHBIL.

[Ipu oneHke HEOOXOAMMO OIpPENETUTh MOJHOTY U3J0KEHUS paboThl, KAYECTBO U TOYHOCTh
paC‘IeTHOfI YaCTHu, YETKOCTh U IIOCIECAO0BATCIIBHOCTD H3JIOXKCHUSA pemeHHﬁ, HaJIMYHUEC OOCTATOYHBIX

HOSICHEHUH.
[Ipu onleHMBaHNK HEOOXOAMMO OOPATUTH BHUMAHNE Ha CJIEIYIONNE MOMEHTHI:

coJiepKaHue paboThl;

OTBETHI HA BOIPOCHI;

HOPSIIOK TIPOBEJICHNUS PAaCUYETOB;

00BeM 1 odopMIIeHHE PabOTHI;

MOJTHOTA ¥ IPaBUIILHOCTH BBIBOJIOB Pa0OTHI.

Kpurepun onenkn:



OLICHKa «3a4TE€HO» BBICTABISETCS OO0YydYaromeMycsi, €CIM CaMOCTOSITEJIbHO — pellaeT
MOCTaBJICHHBIE 3aJ]aui, HCIOJIb3ys BECh apCceHaj MMEIOIIMXCS 3HAHWM, YMEHUH M HaBBIKOB; yMEET
OIICHWBATh, AHAIM3UPOBATh W 0000IIaTh, JeNaTh BBIBOABI 10 pe3yJibTaTaM COOCTBEHHOU
JIeSATEeIbHOCTH;

«HE 3a4YTEeHO», €CIM OOydaroluuiics AONycTU TIpyOble OMMOKM M HE MOT NPUMEHUTh
MOJIy4YEeHHBbIE 3HAHUS JUIA pelleHUsl (BBIIOJIHEHHUS) MOCTaBJICHHOW 3ajgaud (3afaHusi), 00OCHOBATh

IMPUMCHACMBIC ITOJIOKCHU .

KoMmiekT 3apanmii 111 YK3aMeHa:

®denepalibHOE TOCYJAPCTBEHHOE OI0/KETHOE 00Pa30BaTEIbHOE YUPEKIEHUE BBICIIETO 00pa30BaHUS
«["ocynapcTBeHHBIN arpapHblid yHUBEpcUTET CeBEpHOIro 3aypaibs»
ATpOTEXHOJIOTHYECKUN HHCTUTYT
Kadenpa O6meii 6nonoruu
VYuebnas qucuurummaa Ou3nonorus pacTeHui
[To nanpasnennto «CagoBOICTBOY»
[Tpodunu «JlexkopaTUBHOE CaOBOJCTBO, TA30HOBECHUE U (DIIOPUCTHKA»
DKk3aMeHannOoHHbIN OmiteT Ne 1

1. Xumunueckuil coctaB, CTPYKTypa U (PYHKIHMU KJIETOYHOU CTEHKU PACTEHUH.

2. MexaHu3Mbl NOCTYIUICHUS 3JIEMEHTOB MUHEPAJIbHOIO IUTAHUSI PACTEHUI.

3. Haxonu 10 Kr cyxoro BellecTBa, J€PEBO 3a BEreTALIMOHHBIM MEpPHOA HUCHApUiIO 2 T BOJBI
YeMy paBeH TpaHCHUPALHMOHHBIN K03 HUueHT?

Cocrasmi: K.B. Mownceesa / /[ «» 2022 .

3asenytomuii kapeapoit A.A. Jlsmies / /«» 2022r.




IIponoskenune npunoxennsi Ne 1

Jluct nepeyTBep:kaeHUs padoyeii MporpaMmMbl y4eOHOH TUCHUILIMHBI

Pabouas nporpamma:

onobpena Ha 20/  yueOnsrii rog. [Iporokon No

Benymuit npenonasareins

3acenanus kadeapsl

3aB. kadenpoi

omobpena Ha 20/  y4eOnsrif rof. [Iporoxom No

Benymmii npenogaBarens

3aB. kadempoit

onobpena Ha 20/  yueOnsrii rog. [Iporokom No

Benymmii npenogaBarens

3aB. kadenpoit

omobpena Ha 20/  yueOusrii rog. [IpoTokom No

Benymmii npenojaBarens

3aB. xageapoi

20

20

onoOpena Ha 20/  ydeOHsrit roj. [Iporokosn Ne

Benymwmii npenoaasatens

3aB. kadenpoii

20

onobpena Ha 20/ yueOnbIii rog. [lporokon Ne  3acenanus kadeaps

Benymwmii npenoaasatens

OT (13 2
3acemanus Kadeapol

OT (13 2 20
3acemaHus Kadenpsl

OT 13 2
3acemaHus Kadeapsl

or“ 7 20
3aceanus Kadeapsl

OT 13 2»

OT (13 2 20






