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[Tpu pazpaborke paboueii mporpaMMbl yaeOHOMH AMCIUILIMHEI B OCHOBY TMOJIOKEHBI

1) ®I'OC BO no HanpasiieHuto noarotoBku 35.03.04 Azponomusn
yTIBepKJIeHHbI MuHuCTEepcTBOM 00pa3oBanus U Hayku PD Ne 699 «26» uronsa 2017 r.

2) YueOnblil 1aH npogunsa Aeponomun onodpen Yuensim coperoM @PI'BOY BO I'AY Cesepnoro
3aypanbs ot «01» urons 2020 r. [Ipotokon Ne 11

Pabouast mporpamma y4eOHOH IUCHMITIMHBI of00peHa Ha 3acemanHnu kadenpsr OOmei 6nonorum ot «04»

utons 2022 r. Ipotokon Ne 10

3apenyronmii kagenpoi A.A. Jlsames

Pabovas nporpamma yueOHOM AUCITUILTHHBI 0100peHa METOJIMUECKON KOMUCCHEH HHCTUTYTA OT «07» U0
2022 r. ITporoxomn Ne 11

[Ipencenarens MK ATU % M'(% T.B. CumaxoBa

Paspabotuuk: k. c.-x. H., noreHT K.B. Monceesa

MU' B

N.o. nupekropa MHCTUTYTA: A M.A. Konormmua




1. IlepeyeHb MIAHMPYeMbIX Pe3yJbTATOB O0y4YeHHUS] MO JHCIHUILINHE, COOTHECEHHBIX €
IVIAHMPYEeMbIMH pe3yJIbTaTaMHU 0CBOEHHs 00pa30BaTeIbHOI MPOrpaMMbl

Koo NunukaTtop
PesynbTaThl [Iepeuenb niuaHUpyeMbIX pe3yJIbTATOB
Komne- JIOCTHKCHHS
OCBOEHUS 00y4YeHHs 11O JUCIUTIITHE
menyuu KOMIIETEHLIUU
3HaAmMb:
- 3aBUCUMOCTh  (PM3UOJIOTUYECKUX
MPOIIECCOB OT BHYTPEHHUX U BHEIIHUX
(bakTopoB Cpenbl; MPUHIUITBI
dbopMuUpOBaHUs BENMYMHBI M KadyecTBa
ypoXasi OCHOBHBIX CEJIbCKOXO3SIiCTBEHHBIX
KyJIbTYD,
yMeTh:
- OTpenensaTh 3aBHCHMOCTh
OIK-1 (bHU3MOTOTUIECKUX IPOLIECCOB oT
CriocoBe UJ1-130mk-1 BHYTPEHHHX W BHEIIHUX (DAKTOPOB Cpeibl;
el WCIOJIb30BaTh MPUHIUIBI  (OPMUPOBAHUS
maTh
TI:/IHOBHe Peraer KOHKPETHBIC | BEJIMUMHBI M KauyecTBa ypoxKasi OCHOBHBIX
sanaun 3a1aun CEJIbCKOXO3SIMICTBEHHBIX ~ KYJIbTYp  JJd
i €IICHUs CTAaHJApTHBIX 3aJad B 00JacTu
npodeccHonan npodeccruonanbHoi | P P
LHOM JesITeNbHOCTH arpoHomMuu
OTIPEEISTh KU3HECTTOCOOHOCTD
JEeSITeNbHOCTH | (OIICHKA U o
4 OCHOBE pacTUTENbHBIX  TKaHEH,  HUCXOAsd U3
Ha OCHOB
SHAHMI TIOBBIILICHIC BO3MO>XHOCTHU OCYUIECTBJIIEHHMSI B HHUX X0J1a
1IOKa3aTEICH (bHU3H0JIOr0-0MOXUMHUYECKUX MTPOIIECCOB;
OCHOBHBIX
OIIK-1 SAKOHO JKU3HEACATEIIBHOCTH | MOJIb30BaThCSI  OPraHOJICITUYECKUMH U
HOB
pacTeHuil) u OMOXMMUYECKUMHU MOKa3aTeIsIMHU B
MaTeMaTUYEeCK
X I Ipe/ICTaBIIseT Ipolecce  MPOTHO3MPOBAHUS  KauyecTBa
ypokasi; OHpenensTh >KU3HECIOCOOHOCTb
€CTECTBEHHBIX | PE3YJbTAThI HX $
pacTUTENbHBIX  TKaHEH,  HMCXOasd U3
HayK C pellIeHusl Ha OCHOBE
BO3MO>XHOCTH OCYUIECTBJICHHS B HHMX XOJla
MPUMEHEHHEM | (h3HONIOro- 5
(U3M0IOr0-0MOXUMUYECKUX MTPOIIECCOB
MHQOPMAUMOH | &4 oxmviraecknx BJAIETD:
HO-
3aKOHOB U MPaBHUII - COBPEMEHHBIMH METO/IaMU HCCIIEJOBAHUS
KOMM YHUKAI|
OLHEIX U TodydeHWs uWHopMamuu 0 Xoje
. (dbopMupoBaHUs KauecTBa ypoxasi;
TEXHOJIOT U

npuéMaMu IOMCKAa HOBBIX CBEIECHUH B
obmact  Qusmonoruu U OMOXUMHUU
pacTeHui, CBSI3aHHBIX C  TOJy4YeHHEM
ypo)kasi CelbCKOXO3SHCTBEHHBIX KYJIBTYP
BBICOKOT'O KayecTBa; COBpPEMEHHBIMU
METOJJlaMH  HCCIIEIOBAaHUSA U IOJY4YECHHUS
nHpopMauu 0 XoJae (PUIUOIOTHYECKUX
IIPOLIECCOB B PACTUTEILHOM OpPIraHU3ME;
HaBBIKAMH 00paboTku u aHajM3a
MOJTy4YaeMBbIX SKCIIEPUMEHTAIbHBIX JAHHBIX

2. MecTo TUCHMILUIMHBI B CTPYKTYpPe 00pa30BaTeJIbHOM MPOrpaMMbl
JlaHHas TUCITUTUTMHA OTHOCHUTCS K bioky 1 0053aTelIbHOM 4acTH 00pa30BaTEeIbHON TPOrPaMMBbI.

J1yist u3ydeHus: JUCIUTIIIMHBI HEOOXOAMMBI 3HAHUS B 001aCTH: OOTAaHUKH, XUMUHU, PU3UKU, IKOIOTHH.
Ou3noNIOrus pacTeHUil SBISETCS MPEANISCTBYIOMICH TUCHHUILIMHON I JUCHHILTUH: OHOXUMUS
pacTeHui, arpoMeTEOPOJIOTHH, PACTEHUEBOICTBO, OBOIIEBOACTBO, KOPMOIIPOU3BOICTBO, TEXHOJOTHS
XpaHEHUS U epepadOTKH MPOIYKIIUN PACTEHUEBOICTBA.



JucuurimHa u3ydaercs Ha 2 Kypce B 3 ceMecTpe 1o 04Hoi ¢opme o0ydeHus, Ha 2 Kypce 3 cemecTpe
— 3a04HOU (POpMBI 0O0yUEHUS.

3. O0beM IMCHUIIMHBI U BUAbI Y4eOHOH padoThI

OO611ast Tpy10EMKOCTb U CIUILIMHBI cocTaBiisieT 144 yaca 4 3a4eTHBIC €MHUIIBL.

Bun yuebHoit paboTh dopma o00yueHHS
OYHas 3a049Has

AyIuTOpHBIE 3aHATHA (BCEro) 64 16
B mom yucne: - -
JlexuuroHHOT O THUTIA 32 8
CemMuHapcKoOro Tuna 32 8
CamocTosiTeJibHAsi padoTa (Bcero) 62 110
B mom yucne: - -
[IpopaboTka MaTepuaa JeKIui, 31
IIOATOTOBKA K 3aHATHUIM 82
CaMocCTosITeIbHOE H3yUeHHE TEM 8
KonTponbsHbIe paboThI 20
Pedepar 20
WHnuBuayanpHOE 3a/1aHKE 3 8
Bun npomexyToO4HON aTTeCTaluu

9K3aMEH 18 18
OO0umast Tpy10eMKOCTh:
JacoB 144 144
3a4ETHBIX €IUHMUIL 4 4

4. Copepixkanue IMCHUILTHHBI
4.1. Coaep:xxaHue pa3aesoB JUCHMILIHHbBI

No HaunmenoBanue Conepxanue pasnena

I/T1 | pa3jena JuCIUTLINHBI

1 2 3

1. | ®usnonorus u CtpykTypHas W (yHKIIMOHAJIbHAS OPTraHW3alHsl PaCTHUTEIbHOU
OUOXUMMUS KJICTKH. XAMUYECKHM  COCTaB  PACTUTENBHOW  KJIETKH.

depMeHTHI, WX OMONOrMYecKas poiib. AMHUHOKHCIOTHL, OEIKH,
KUPBI, YTIEBOJbI, BATAMUHBI.

pacTUTEIEHON KIETKHU

2. | Boauslii pexxum Conepxanue, cocTosHME W (YHKIHH BOIbI B PACTUTEIHLHOM
pacTeHui opranu3me. TepMoaMHaMHYeCKME  OCHOBBI  BOJOOOMEHa.
[locTynnenue BoAbl M €ro 3aBUCUMOCTb OT  YCJIOBHH.
Tpancnupauusi, €€ BUIIbl, peryJMpoBaHue, NyTu cHukenus MT.
[TepenBmwxenue Bonbl. Bonubiii 6ananc. BoxHblli qeduuT U ero
BJIMSIHUE HA PACTEHMUSI.

doTtocuHTE3 Obuee mpencraBnenue o Gorocuntese. [InanerapHoe 3HaueHue
3. ¢doTtocunTeza. Jluct kak opraH QorocuHTe3a. I[IUrMeHTHBIC
cucteMbl QotocuHTe3a. CBeToBbIe peakuuu (POTOCUHTE3A.
Metabonusm  yriepoga npu  ¢ortocuHTe3e. (OcoOCHHOCTH
¢dorocuntesa y C4 u CAM-pactennii. BiusHue BHYTpEeHHHX WU
BHEIIHMX  yCIOBHM Ha  mpouecc  ¢oTtocuHTe3a. [lytn
perynmupoBanus. DOTOCHHTE3 Kak OCHOBa MPOAYKTHBHOCTHU
CEJIbCKOXO3SIMCTBEHHBIX ~ pacTeHHil.  CBETOKyJlbTypa  C.-X.

pacTeHul.




JbpIxaHue pacteHui

JIpIxaHue — OKUCIUTENbHO-BOCCTAHOBUTEIBHBIN MPOIIECC.
@depMeHTHI AbIXaHUs. XUMHU3M AbIxaHud. [ mukonus. AspodHast
¢aza gpixanus. J[pyrue myTu AbIXaHus. DHEPreTUKa JAbIXaHHs.

PocTt u pazButue
pacTeHuit

ITonsiTue o pocre, pa3BUTUH, OHTOreHe3e pacreHuil. Knerounsle
OCHOBBI pocTa. @utoropmonsl. Poct nenoro pacrenus. PoctoBbie
sBJIeHUs. BiusiHue BHYTPEHHUX YCJIOBHMM Ha pOCT. 3aBUCHUMOCTb

pocta OT DJKoJOrH4eckuX (akTopoB. JIBH)KEHHE pacTEHHIA.

PasBurtue. [Tepnoauzanus OHTOI'€HE3a. SpoBuzanusi.

DOoTONEPUOIU3M. dusnosorus CTapeHusl. Ynpasnenue

I'CHCPAaTUBHBIM pa3sBUTHEM n CTapCHHUECM. duznonorus

(l)OpMI/IpOBaHI/ISI IJI040B, CEMAH U APYIrUuX IMPOAYKTHUBHBIX qyacTen
paCTeHHﬁ. Du3n0IOrKs MOKOS H CIIOCOOBI MMpCBpalICHUsA CTO.

CuHres, npeBpaleHue
U Tepe/IBUKEHNE
OpPraHUYEeCKUX
BEIIECTB B PACTEHUNU

KOHCTI/ITyI_II/IOHHLIC u 3araCHbIC BCIICCTBA B pacTCHHUN.

IIpeBpamienne kpaxmana M caxapo3sl B pacTeHUU. DepMEHTHI

MMpEeBpalICHU. OpI‘aHI/I‘-ICCKI/IC KHCJIOTHI. FJII/IKO3I/I,HBI n

aJIKaJIOMIbI, nux XUMHWYECKIH COCTaB, COACpIKAaHUC B

CEJIbCKOXO3SIICTBEHHBIX PACTEHUAX. AHTUOMOTHKU U (PUTOHIIUIBI
pactenuii. GnaBoHbl U (PIABOHONBI, X XUMHUYECKas MPUPOJA U
¢busnonornyeckas  poib.

[lepemenierne ¥ TPaHCIOPT

OpPraHUYCCKUX BCIICCTB B PACTCHUMU.

MunepanbHOE
NIATAHUE PACTEHUH

@u3NoIOruvecKas  poib

I[I/IaFHOCTI/IKa I[C(i)I/IHI/ITa NUTATCIIBHBIX 2JICMCHTOB. HOFJ’IOIHGHI/IG

MaKkpo- u MUKPO3JICMECHTOB.

MHHEpPAJbHBIX BEIIECTB, IEPEMEIIEHUE HMX 10 PACTEHHIO.
BrinenurensHas W CHHTETHYECKas (GyHKIMH KOPHEBOM

cucTemMbl. DU3HOTOTUYECKUE OCHOBBI MPUMEHEHHUSI Y00 peHUH.

[Tpucnocobnenue u
YCTONYUBOCTD
pacTeHui

3aIUTHO-ITPUCTIOCOOUTENILCKUE PEeaKIMU PacTeHUl Ha JAeicTBHe
noBpexaamux  (GakTopoB.  X0J1010-MOPO30-3UMOCTOUKOCTD
pacTeHuil. Jnarnocrtuka YCTOMYUBOCTH. Kapo- u
3aCyXO0yCTOMYHUBOCTb. ConeycToiiunBOCTb pacTeHui.
['a30ycTONYMBOCTS.

DOU3HOIOTHS U
OMOXHMUS
dbopmupoBaHus
KauecTBa ypoxas C.-X.

KYJIBTYD

OcHOBHbIE (bU3M0TI0T0-0 OXUMHY ECKUE IIPOLIECCHI,
IpoTeKarolye Npu (OPMUPOBAHUU NPOAYKTUBHBIX OPraHOB
3€pHOBBIX, 3€pPHOOOOOBBIX, MACIMYHBIX KyJIbTyp. OCHOBHBIE
¢u3nonoro- OMOXUMHUYECKHE MPOLECChl, MPOTEKAIOUIUe IpH
(GOpMHUpPOBAaHUM TNPOAYKTUBHBIX OPraHOB  IJIOAOBO-STOAHBIX
KyJIbTyp, KOpPHE- M KIyOHemonoB. BimsHue npuponHo-
KIMMaTHYECKUX (aKTOPOB Ha XMMHUYECKUH COCTaB PaCTEHUH.

4.2, Pa3aenanl JUCHMNJIMH U BUABI 3aHATHIH

ouHas hopMa 00ydEeHUS

Ne HanmeHnoBanue paznena Jlexunon | CemuHap CPC Ok3a | Bcero
n/m JUCLUTIIIMHBI HOTO CKOro MeH
qac.
TUIA
TUIA
1 2 3 4 5 6 7
1. | ®usnonorus u GMOXUMHS 4 4 10 18




paCTHTGHLHOﬁ KIICTKHU

pacTeHuit

2. | BoumHbIll pexxuM pacTeHUH 4 4 8 16
3. DOoTOCHHTES 4 4 8 18
4, JlpIxaHue pacTeHH 4 2 8 14
5. Poct u pa3Butue pactenuii 4 4 8 16
6. CuHtes, nmpeBpamieHue u 2 4 6 12

MIEPEBUKCHUE OPraHUICCKUX
BEILIECTB B PACTCHHUH
7. | MuHepanbHOE IUTaHUE PACTEHUN 4 4 6 14
8. | IlpucrocobiieHne U yCTOWYUBOCTh 4 4 4 12
pacTteHuit
9. ®usuosorus u 6MoXuMus 2 2 4 8
(dbopMupOBaHUs KauecTBa ypoxas
C.-X. KYJbTYp
DK3aMeH 18
O01ee KOJIMYECTBO YaCcOB 32 32 62 18 144
3aouHasi popMa o0ydeHHs

Ne HanmeHnoBanue paznena Jlexunon | CemuHap CPC Oxk3a | Bcero

/o JTUCIHUTLTAHBI HOTO CKOTO MEH
Jac.
THIIA
TUTIA
1 2 3 4 5 6 7
1. | ®usunonorus u GMOXUMHUS - 1 10 11
PacTUTENBHON KIETKH

2. | BoumHbIl pexxuM pacTeHU 1 1 12 14
3. dortocuHTE3 1 1 14 16
4. JlpIxaHue pacTeHui 1 - 12 13
5. Poct u pa3BuTHE pacTeHHi 1 1 14 16
6. Cunrtes, npeBpamieHue u 1 1 12 14

MIEPEBUKCHUE OPraHUICCKUX

BEIIECTB B PACTEHUU
7. | MuHepaiabHOE TUTaHUE PACTEHUMN 1 1 12 14
8. | IlpucriocobyieHre 1 yCTOHYUBOCTD 1 1 12 14




Dusuoorus 1 OUOXUMUS 1 1 12

(dbopMupOBaHUs KayecTBa ypoxas

C.-X. KYJbTYP

14

DK3aMeH

18

O01ee KOIMYECTBO YaCOB 8 8

110

18

144

4.3. 3aHATHSA CEMHHAPCKOI0 THIIA

No
/o

Ne paznena
JUCIHMILIAHBI

Tembl

TpynoéMkocTb

(gac)

O4YHasn

3a04yHas

®uszuonorus U 6MOXUMHUS PACTUTEIbHON
KJIETKH

1. Bsenenue
2. N3meHeHue MPOHUIIAEMOCTH LIMTOIIA3MBbl
MIPH TOBPEXKICHUH
3. Ilnmazmonm3s, ero Gopmsbl U AETIIA3MOIN3
KomnokBuym «Pusnonorus 1 6MOXUMUS
PaCTUTENBHOU KIIETKH

BonHblii pexuM pacTeHul

1. OmnpeneneHne KOHLUEHTPAUN KJIETOYHOTO
COKa M NOTEHIUAJIbHOIO OCMOTHYECKOIO
JaBJIeHUs pePpakTOMETPUIECKUM METOA0M
2. Ormpenenenue HHTEHCUBHOCTH
TPAaHCIHUPALMK y CPE3aHHBIX JIMCTBEB IIpU
IIOMOIIY TOP3UOHHBIX BECOB 110 IBaHOBY
KomnoxkBuym «BogHbIil pexuM pacTeHuin»

13.

dorocunTe’

1. PasneneHre IMUIMEHTOB JIUCTA METOIOM
OyMakHO# XpomaTorpaduu
2. OnTryeckre CBOMCTBA IUTMEHTOB

KomnokBuym « @orocuHres »

41.

JpIxaHue pacTeHui

1. OnpeneineHMe HWHTEHCUBHOCTH JbIXaHUS
CEeMSIH pacTEeHUI
2. Ornpenenenne akTHBHOCTH KaTajas3bl B
pa3IMYHbBIX YaCTAX PACTEHUU

KomnokBuym «/Ip1xanue pacteHuii»

PocT u pa3Butue pacteHnit
1. Usyuenuwe nmHelHOTo pocTa mobera u
KOPHS




2. HabGnronenue 3a nepuognIHOCTHIO POCTA
MEX0Y3JIUH OO (TPOIU3MBI)

3. M3ydeHue BIUSHUSA UHIOIUHOYKCYCHOM
KHCJIOTHI HA YKOPEHEHHE YEPEHKOB (haconun

4. TlpepriBaHue meproa MOKos y KIIyOHeH
KapTodest mMpy MOMOIIY THOMOYEBUHBI
KomnokBuym « PocT u pazButHe pactreHui»

CuHTe3, TpeBpalleHUEe U TIepeiBIKEHUE
OpPraHUYEeCKUX BEIIECTB B PACTEHUU

1. Ob6napyxeHune qyOUIbHBIX BEUIECTB (BHT.
0)

2. OmnpeneneHue AakTUBHOCTH aMHiia3 B
IPOPACTAIOLINX CEMEHAX

KomnokBuym «CuHTE3, mpeBpallleHue Hu
NepeABMKCHNE OpPraHMYeCKUX BEIIECTB B
pacTeHun»

MuHepanbHOE IUTAHUE PACTEHUN

1. Ompenenenue o0beMa KOPHEBOM CHCTEMBI
meronoM Cabununa u Komnocosa

2. OO6HapyXeHue HHUTPATOB B JIUCTHIAX H
KOPHSX pacTeHU
Komnoksuym
pacTeHu»

«MmuHepanbHOE [IATaHUE

1. Onpenenenue 3acyxX0yCTOMYHUBOCTH
pacTteHuit

KomnokBuym «IIpucnocobnenue u
YCTOMYMBOCTb PACTEHUII»

1. 3amacHble BeliecTBa CEMSIH U UX
MIpEeBpaIeHUs] ITPU TPOPACTAHUHN

Bcero

32

4.4. [lpumepHasi TeMaTHKA KyPCOBBIX POEKTOB (PadoT) - ne npedycmomperno OIIOI1

5. Opranu3anusi CaMOCTOAITEIbHOI Pa00THI 00YyYAKIIMXCS 0 TUCIIHTIJINHE
5.1 Tunbl caMOCTOSITEIbHOM PA0OTHI U €€ KOHTPOJIb

Tun camocTosTENBbHOIN pabOThI dopma oOyueHus Texynmii KOHTPOJIb
OYHast 3a049Hast

[TpopaboTka MaTepuana 31 82 TECTHPOBAHUE

JIeKIINY, MO OTOBKA K

3aHATHIM

CaMocTrosiTelbHOE ~ U3y4YEHHUE 8 TECTUpOBaHUE, co0ece10BaHNe

TEM

Pedepar 20 - 3aImra

KonTtponbsHas pabota - 20 co0eceoBaHue

WuauBuayanbHOE 3a/1aHKe 3 8 cobeceoBaHe

5.2. YueOHO-MeTOAMYeCKHE MATEPHAJIBI VIS CAMOCTOATEJBHONH padoThI:




1. Mouceesa K.B. MeToauueckue ykaszaHus 1jis CAMOCTOSTELHON pabOThl CTYAEHTOB 110
mucruruinae «Pusnonorus pacrenui» / K.B. Mounceea. — Tromenb: ['AY CeBepHoro
3aypaunbs, 2018. — 41 c.

5.3.Tembl, BLIHOCHUMbIE HA CAMOCTOSITEJIbHOE H3yYeHHe:

Paszoen | Ousnonorus 1 OMOXUMUS PACTUTEBHON KIETKU
1. CgoiicTBa BO/BI M €€ 3HAUCHUE B KM3HU pacTeHuil. OCMOTUYECKHUE SIBJICHUS B KJIETKE; POJIb
BaKYyOJIM U KJIETOYHOU CTEHKH.
Pa3nen 2 BonHblil pexuM pacTeHUN
1. JIBuratenu BOJHOTO TOKa B paCTEHUH.

2. buonormyeckoe 3HavYeHHE TpaHCmUpanud. JIMCT Kak OpraH TpaHCIHpalHH. 3aBUCUMOCTD
TPaHCHUPALMK OT BHEIIHUX YCI0BUH. [[puMeHeHe aHTUTPaHCIIUPAHTOB.
Pasznen 3 dorocunres
1. 3aBucumocTth (HOTOCHHTE3a OT BHEIIHMX M BHYTPEHHHUX YyCIIOBUW. /IHEBHAas JUHAMUKa U
CE30HHBIC U3MEHEHUs (PoToCHHTE3A.
Paznen 4 Jlpixanue
1. Ponp pgpixaHus B KWU3HHM pacTeHuid. Vcrmonb3oBaHWE SHEPryUU, BBICBOOOXKIAIOIICHCS B

IMponecce JblXxaHus, Ha Q)HSHOHOFI/I‘IGCKI/IG IMponeCChl B paCTUTCIIBHOM OPraHU3MCE.

2. 3aBUCHMOCTb MHTEHCHUBHOCTH JIbIXaHUS OT BHYTPEHHHMX M BHEIIHUX (aKTOPOB. JIpIXaTeIbHBIN
KO3(GUIMEHT U €ro 3aBUCUMOCTb OT BHYTPEHHHUX U BHEIIHUX YCIOBUH.
Pasnen 5 Pocr u pazButue pacreHuit
1. OnToreHes u OCHOBHBbIE OJTambl pa3BUTHUA pacTeHui. BospacTHas W3MEHYMBOCTH
Mopdoaornyeckux u (HU3MOJIOTHYECKUX TPU3HAKOB.
Pasznen 6 Cuntes, npeBpallieHuE U NEPEIBUKEHUE OPraHNYECKUX BELIECTB B PACTCHUU
1. TlpeBparieHue BEIIECTB P MPOPACTAHUHU CEMSH. BTOpUYHBII MeTa00IU3M.
Pa3znen 7 MunepanbHOE IMTaHUE PACTEHUN
1. Xumuueckuil 3JE€MEHTHBIM cocTaB pacTeHHil. Makpo- U MHKPOIJEMEHTHI, UX YCBOsSEMBbIE
(OpMBI U POJIb B )KU3HU PACTEHUH.
Paznen 8 [IpucnocoGnenue u ycTOMYMBOCTh paCTEHUI
1. Tlonsitust (U3MOIOTHYECKOTO CTpecca, YCTOWYMBOCTH, afanTanuu. [IpucrnocobneHue
OHTOI'€HE3a PACTEHUH K YCIOBHSM CPEZbl KaK Pe3ybTaT UX HBOIIOLUOHHOIO Pa3BUTHS.

5.4. Temsl pedeparoB:
Pa3znen Ne2 «BoaHblii pe:kuM pacTeHuin»
Ausnenonatus. B3aumocBs3p pacTeHHUi.
BonooOMeHn pacreHuii.
[lepenBuxeHue BOIbI IO PACTEHUIO.
[Tornomenne MUHEpPAIbHBIX BEIIECTB PACTEHUSMH.
[IpuMeHeHne aHTUTPAHCIIUPAHTOB B PAKTUKE CEIBCKOI0 X035UCTBA.
3Ha4YeHHE BOABI B )KU3HU PACTECHUM.
CocrosiHuE BOJbI B TKAHSIX PACTEHUH.
TpancnopT opraHn4eckuX BELIECTB B PACTEHUSX.
MeTtononoruyeckue mpo0aeMbl GU3HOJIOTUU PACTCHHIA.

©ooNoO A WNE

Paznea Ne 3 «@otocuHTE3»

1. BiusiHue CrIeKTpaIbHOIO COCTaBa CBETA HA Pa3BUTHE PACTEHUM.

2. BiusiHue CIIEKTpaJIbHOI0 COCTaBa CBeTa Ha ()OpMHUPOBaHUE POTOCHHTETUYECKOT O arnapara.
3. BausiHMe CBETOBOrO peXrMMa Ha aHATOMUYECKYIO CTPYKTYpY JIUCTA.

4. BimsiHME cBETa HA POCT PACTEHUM.



5. BausiHue kauecTBa M UHTEHCUBHOCTH CBETAa HA CO/IEP)KAHUE MUTMEHTOB U ONTHYECKHE
CBOICTBA JIUCTA.

6. BiusiHve HHTEHCUBHOCTH CBETAa HA YUCJIO U pa3Mep XJIOPOILJIACTOB.

7. 3eneHblil JTUCT U COJTHEYHAs paaualiusi.

8. CBeTOBOM peKUM MOCEBOB.

9. CBsi3b (GU3M0JIOTUN PACTEHUH C IPYTMMH €CTECTBEHHBIMU HayKaMH.

10. CoBpeMeHHbIE METO/Ibl U3YUYEHHS] HHTEHCUBHOCTH (DOTOCHHTE3a pacTeHUI.

11. ConHeuHas paaranus ¥ paJualliOHHBIN PEKUM HaCaKIACHUH.

12. CyTouHbIE pUTMBI Y pACTEHUH.

13. Cyrounslif X011 GOTOCHHTE3a Y PACTCHU.

14. ®oTOCMHTETUYECKN aKTUBHAS PaJuals U METO/bI €€ U3MEPEHUSI.

15. ®oTocuHTE3 U €r0 3HaYEHUE B KU3HU PACTEHUH.

17. ®opMupoBaHue JIHCTa B CBSA3U C aJanTalleld pacTeHUN K YCIOBUSIM OCBEIICHHOCTH.
18. Xumu3m mnpouecca GoTOCHHTE3a (COBPEMEHHBIE MPEACTaBICHUS).

19. SIBnenue ¢oToneproan3Ma U ero NPaKTUIECKOEe 3HAUCHHE.

6. DoHJ OLIEHOYHBbIX CPEJICTB JIfl MPOBeIeHHs IPOMEeKYTOUHOH aTTecTauuu o0y4aomuxcs no
AUCHUTLINHE

6.1 Hepeqeﬂb KOMIIeTEeHIIUIi M OleHOYHbIE CpeacTBa HHAUKATOPA NOCTUKCHUSA KOMIIeTeHIii

Haumenona
HHE
OILIEHOYHOT'O
CpenCTBa

Komn
€TEeHI]
15051

Nuaukartop noctrxeHus
KOMIIETECHIINH

[lepeyeHs MmIaHUPYEMBIX PE3yIbTATOB
o0y4yeHus Mo AUCIUILTIHE

OIIK-
1

NJ1-130mnk-1

Pemaer koHKpeTHBIE 3a/1a4K
npodeccruoHanbH oM
JIesITeIbHOCTH (OIIEHKa U
MOBBILIEHU € [TOKA3aTENeN
JKU3HENIEATEeIbHOCTH
pacTeHui) v MpeACcTaBiseT
pe3yibTaThl UX peILlIeHUs Ha
OCHOBE (PU3M0JIOT0-
OMOXMMHUYECKUX 3aKOHOB U
MpaBUI

3HAMb:
- 3aBUCUMOCTh  (DM3HOJIOTHYECKUX
IPOIIECCOB OT BHYTPEHHHMX M BHEIIHHX
¢bakTopoB Cpenbl; HIPUHLUIIBI
(GopMHUpOBaHUST BETMYWHBI M KadyecTBa
ypoxasi OCHOBHBIX
CENbCKOXO35ICTBEHHBIX KYIbTYP;
yMeThb:

- OIIpEeIATh 3aBHCUMOCTh
(GHU3MOJIOTUYECKUX  TPOLECCOB  OT
BHYTPEHHHX ¥ BHENIHUX (DakTopoB
Cpenbl;  WCIOJB30BaTh  IPUHIIMIIBI
(dopMHUpOBaHUS BETMYMHBI M KayecTBa
ypoxasi OCHOBHBIX
CENbCKOXO3SIMCTBEHHBIX ~ KYJIBTYP IS
pelieHust  CTaHAApTHBIX  3a7a4 B
0051acTH arpoHOMHUH

OIIPEEIATh KHM3HECIOCOOHOCTh
pPAaCTUTENBHBIX TKaHEH, WCXOoAs W3
BO3MO)KHOCTH OCYIIECTBIICHHS B HHX
xo/1a (hbU3HOTOr0-OMOXUMUYECKUX
IPOIECCOB;

HOJIB30BATHCSl OPraHOJENTUYCCKUMHU |
OMOXMMHYECKMMHU  TIOKa3aTeasiMU B
npolecce MPOTHO3MPOBAHUS KaduecTBa
ypoxas; OTIpEeNATh
YKU3HECTIOCOOHOCTh pacTUTEIbHBIX
TKaHeW, MCXOIi1 U3 BO3MOXXHOCTH
OCYIIIECTBIICHUS B HUX xona
($HU310TI0r 0-OMOXMMHUYECKHX ITPOLIECCOB

Tect
DK3aMeHalu
OHHBIN
ouner




BJIa/IeTh:

- COBPEMEHHBIMU MeTOIaMu
UCCIICIOBAHUS u HOJIy4eHHUS
uHpopMaruu o Xxozae (GopMHUpOBaHUS
Ka4yecTBa ypoxkas; NpUEMaMU ITOHCKa
HOBBIX CBEICHUI B obnactu
¢usnonornn U OHOXMMHUHU PACTCHUH,
CBSI3aHHBIX C TIOJIyYCHHUEM YpOxKas
CeNTbCKOXO035IH CTBEHHBIX KYJIBTYP
BBICOKOT'O KAa4ecTBa; COBPEMEHHBIMH
METOAaMH HCCIEIOBaHUS U TOJTy4YEHUs
UHPOPMaIUH 0 X01¢ (PU3NOIOTHUECKUX
IPOLIECCOB B PACTUTEIBHOM OPraHHU3ME;
HaBbIKAMU  00pabOTKM U  aHaiIM3a
MOTY4aeMBbIX HKCIEPHUMEHTATbHBIX
JTAHHBIX

6.2 IlIkajabl OueHUBAHUSA
IMarudannbHasg MKAJIA OLEHUBAHUSA YK3aMEeHAa

OreHka Onucadue

JleMOHCTpUpYeT MOJHOE NOHUMaHue (GU3U0JIOTMYECKOTr0 COCTOSHUS PACTUTEIBHOIO
opranusma. Bce TpeGoBanus, npenbsaBiIsieMble K 3aJaHUIO BBITIOIHEHBI.

5

JleMOHCTpUpYeT 3HAUUTEIbHOE TOHUMaHHUE (PU3HOTIOTUYECKOTO COCTOSIHHS
4 pacTuTenbHOro opranu3ma. Bee TpeboBaHus, MpenbIBIIEMbIE K 3aJaHUIO
BBITTOJTHEHBI.

JleMOHCTpUpYyeT YaCTUYHOE TOHUMaHUE (PU3UOJIOTUUECKOT'O0 COCTOSTHUS
3 pPacTUTENBHOIO Opranu3Ma. boiabIMHCTBO TpeOOBaHUM, IPEAbIBIIIEMbIE K 3aJaHUIO
BBITIOJTHEHBI.

JleMoHCTpupyeT HeOO0IbIIOE TOHUMAHUE (PU3UOTOTUYECKOTO COCTOSHUS
2 pacTUTENBHOr O Opranu3mMa. MHorue TpeOOBaHuUS, MPEABIBIICMbIC K 3aIaHUI0 HE
BBITTOJTHEHBI.

Ikana oueHuBaHUs TECTUPOBAHUSA HA K3aMeHe

% BBIIIOJIHEHNA 3aaHUA Banua nmo 5-0aabHol cucreme

85-100 5

71 -84

4
50-70 3
2

MeHee 50

6.3. TunoBbie KOHTPOJIbHBIE 32JAHUS WM HHbIe MATEPHAJIBI:
VYka3aHbl B IPUIIOKEHUH 1.

7. IlepeyeHb OCHOBHOW ¥ [IOMOJHHUTEJILHOH Y4YeOHOH JHMTepaTypbl, HEOOXOAUMON sl
OCBOCHMS TUCHHUIINHBI
a) OCHOBHAs JIUTEPATypa
1. KysuenoB B. B. ®usnonorus pacrenuét B 2 1. Tom 1: y4eOHUK Ui aKageMHUYECKOTrO

OakanmaBpuata/ B. B. Kysnenos, I'. A. ImurpueBa. — 4-¢ wu3n., mepepad. u nom. — Mocksa:




WznatenmsctBo FOpaiit, 2019. — 437 ¢. (bakamaBp. Axagemudeckuii kypc). — ISBN 978-5-534-
01711-3. — Tekct: anmextponnsiii // OBC KOpaiit [caiit]. — URL: https://urait.ru/bcode/431927 (T'pud
YMO BO)
0) IOTOTHUTENbHAS JIUTEPATYpA:
1. JlazapeBuu C.B. boranuka u ¢u3nonorust pacteHuil [DIEKTPOHHBIA pecypc]: yaeOHoe mocodne
/ JlazapeBuu C.B. — DnexrtpoH. TekcroBble nannble. — M.: PUIIO, 2013. — 420 c. — Pexum
noctyna: http://elibrary.ru/item.asp?id=21557913. — H3b «eLIBRARY », o mapoJio
2. Mengenes C.C. ®usnonorusi pacTeHuld [DIEKTPOHHBINA pecypc]: yueOHoe ocodbue / Mensenes
C.C. — Dnektpon. TekcroBbie qanubie. — CI16: BXB-IletepOypr, 2013. — 512 c. — Pexxum pocryna:
http://elibrary.ru/item.asp?id=21556049. — HOb «eLIBRARY », o naporo
3. Aunpee B.II. Jlekiuu mo ¢u3uosioruu pacteHuid [DIEKTPOHHBINA pecypc]: yaeOHoe mocodue/
Annpees B.II. — DOnektpon. TtekcroBele naHHble. — CII6: Poccuiickuii rocynapcTBeHHbIN
nenarornyeckuii  yauepcurer um. AJM. Tepmena, 2012. — 299 c¢. — Pexum nocryma:
http://www.iprbookshop.ru/20552. — 55C «IPRbooksy, mo maposo
4. ®aneesa E.®. buoxumus pacrenuii / E.®@. ®aneesa. — Tromens: [AVK TOHB. — 2014. — 308 c.
5. ®usnonorus U 6MoXuMHs pacteHuil: yuedHoe nocodue / cocraBurenu C. A. I'yxBuH [u ap.]. —
[MepcuanoBckuit: Jlouckoir 'AY, 2019. — 172 ¢. — URL: https://e.lanbook.com/book/133430. —
TekcT: 2MeKTpOHHBIM.
6. Xypuan «®u3nonorus pacTeHuin»

8.Ilepeyenn pecypcoB HHPOPMALNMOHHO-TEJIEKOMMYHUKALMOHHOM ceTH "UHTepHeT"

1.www.rsl.ru —poccuiickas rocymapcTBeHHass OHOIMOTeKa

2. www.nlr.ru — poccuiickas HaluoHaJIbHast OMOIMOTEKA

3.Www.hns.ru — HanioHabHas 2JIEKTPOHHAsE OMOIHMOTEKa

4.http://www.rusplant.ru/ xypuaan «®uU3H0NOTUsT PaCTCHUI

5. http://www.agrobiology.ru sxypran «CenbCckoX03sii CTBEHHAs OMOJIOTHS.
Cepusi: buosorus pacteHuN»

6. WwWw.ippras.ru - HHCTHTYT (DU3HOJIOTHH PACTCHUIT

7.URL: - http://www.bibliotekar.ru - Bomublii pexxum pacTeHuit

8. URL: - http://beaplanet.ru. ®orocuntes pacTeHunit

9. mayuHas snekTpoHHas Oubimoreka e-library; IPRbooks.

9. MeToauyeckne yKa3aHus 1J151 00y4al0MXcs M0 OCBOEHUIO TMCUUILIHHBI
1. Mowuceesa K.B. Meroaudeckne ykazaHus Ui CaMOCTOSTEIbHOW pabOThl CTYASHTOB IO

mucuunianHe «@Pusuonorusa pactenui» / K.B. MouceeBa. — Tromenn: I'AY CeBepHoro 3aypaibs,
2018. -4l c.

10. Ilepeyenb MH(OPMAIMOHHBIX TEXHOJIOTHIA - He UCNOIb3Yemcs

11. MarepuajibHO-TEXHUYECKOE o0ecnedeHue TN CIUININHbI
Jlis oGecrieueHust JTEKIIMOHHBIX 3aHATUN UMEETCS ayIUTOPUs C MYJIbTUMEAUIHBIM 000y 10BAaHUEM.
Jlis mpoBenieHust 1abopaTOPHBIX 3aHATUH UMeeTcs yueOHas gadopaTopust 1o OU3NOIOrUK pacTeHU
ayn. 7-427 ¢ npubopamMu ¥ 000pyAOBAHHEM:

[TpuGopsl: 6aHM BOJSHBIC, OWHOKYJSIPHI, BECHI: TOP3MOHHBIE, JJICKTPUUYECKHE, IIIEKTPOHHBIE,
naboparopus OII-2, BCTpsxuBaTeNlb, MUKPOCKOIBI, OMHOKYJISApBI, MPHUOOpP «MHKpPOMUXAdIHC,


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

ncuxpoMerp AocMmaHa, peppakTOMETp, CYIIMJIbHBIA IIKag, TepMocTaT, (OTOKOIOPUMETP,
AIIEKTPUY €CKHE TIMTKH, MKA( BBITSHKHOM.
O6opynoBanue:

- WHBEHTapbh: OPUTBHI, JIMHEUKHU, HOXKU, TUHIETHI, PACTBUIMTEIH, Ta3bl, 0AHKH U JIp.;

- MaTepualbl: JKUBbIE KOMHATHBIC U TIOJIEBBIC pACTEHUS, PACTCHHs] B BOAHBIX, IIECUAHBIX,
MOYBEHHBIX KYJIBTYpaXx, CEMEHa, Tepoapuii u 1p.;

- XMMHYECKasl OCYy/1a;

-  XMMHUYECKHE PEaKTHUBBI;

- TaOJHNIBI, CTEH/IBL,

- BUjieoKacceThl «JKHU3Hb pacTeHU»

- ClIala-NeKIuu

12. Oco0eHHOCTH OCBOCHMS AUCHUIVIMHBI VI HWHBAJUIA0OB HU JUI € OrpaHMY€HHBIMH
BO3MOYKHOCTSIMU 310POBbSA

OOydeHue 00y4alOUMXCsl C OrPaHUYCHHBIMA BO3MOMKHOCTSIMH 3/I0pOBbsSI IIPH  HEOOXOAMMOCTH
OCYIIECTBJISICTCS] HA OCHOBE aJIalTUPOBAaHHOM paboueil mporpaMMBl C HCIIOJIb30BAaHUEM CIELUATIBHBIX METO/I0B
o0ydeHMs] M IMJAKTHUYECKMX MaTepHajioB, COCTABJICHHBIX C YYETOM OCOOEHHOCTEH ICHUXO(U3NIECKOro
Pa3BUTHSL, HHIUBHIyaTbHBIX BO3MOKHOCTEH M COCTOSHUS 3/I0POBbS TAKUX 0Oyuaromuxcs (oOydatomierocs).

B memsx ocBoeHus ydeOHOM mporpamMMbl JUCHHUIUIMHBI WHBAIWIAAMH M JIMIAMH C OIPaHHYCHHBIMH
BO3MOXKHOCTSIMH 3/J0POBbsI 00€CIIEUNBAETCS:

*  JUIi MHBAJHMIOB U JIMI] C OTPAaHWYEHHBIMH BO3MOKHOCTSMH 3/I0POBBSI IO 3PEHMIO: pa3MEIleHHE B
JOCTYIHBIX JUJIsI OOY4YarOIIMXCs, SBISIOIMXCS CIAETBIMUA WK CIa0OBUASIIIIMMU, MECTaX U B aJallTUPOBAHHOM
¢dopme copaBodHOH HHPOpPMAIMM O PpACIUCAaHUM Y4eOHBIX 3aHATHHA; TPHUCYTCTBUE ACCHUCTCHTA,

OKa3bIBAIOIIET0 00YJaIOIIEeMyCsl HEOOXOTUMYTO IIOMOIIIb; BBIYCK aJbTEPHATUBHBIX ()OPMATOB

METOANYECKUX MaTepuaoB (KPymHBINA WpHQT WK ayanodaiiiel), NCIIOIb30BAHHE BEPCUU CalTa IS
cnaboupsmmx DBC IPR BOOKS wu crenuansHoro moomisHoro mnpuioxenuss IPR BOOKS WV-Reader
(mporpaMMbl HEBU3YaJbHOTO JAOCTyNa K HWHGOPMAlUH, NpeIHa3HAYEHHOW NI MOOWIIBHBIX YCTPOMCTB,
paboraronmx Ha omnepanmoHHOH cucreme Android u i0S, koTopas He TpeOyeT cHenuambHO OOYYEHHOTO
accuctenTta, T.K. jogu ¢ OB3 mo 3peHuto paboTaioT CO CBOMM YCTPOMCTBOM NPUBBIYHBIM CIOCOOOM,
UCIIONB3Ysl CHEIHANbHBIC IITATHBIE POrPaMMBI [T He3psuX Jozei, ¢ koropbimu [IPR BOOKS WV -Reader
HMEET MOJTHYI0 COBMECTHMOCTH );

° OJi1 MHBAJIMAOB MW JIMI[ C OrpaHUYCHHBIMHM BO3MOXHOCTAMU 3J0POBbA IO CIIyXYy: HaJICKAIIUMHU
3BYKOBBIMH CPEJCTBAMH BOCIPOU3BEACHNE HHPOPMALIUH;

o JJI1 UHBAJIMAOB U JIMI C OTPaHUYCHHBIMH BO3MOXKHOCTAMU 340POBbS, UMCIOIIUX HAPYHICHHUA OIIOPHO-
JBUTATENIBHOIO —amnmapara: BO3MOXKHOCTb OECHpENATCTBEHHOI'O JOCTyna OOy4alomuxcsi B ydeOHbIE
MIOMEIIEHHsI, TyaJeTHble KOMHATBl M Jpyrue ToMelleHus Kadeapbl, a Takxke NpeOblBaHME B YKa3aHHBIX

MTOMEICHUSX.

O0pa3oBanne 00y4aroMXCs ¢ OrPAaHUYEHHBIMU BO3MOXHOCTSIMU 37I0POBbS MOXKET OBITH OPraHN30BAHO

KaKk COBMECTHO C JPYIMMH OOYyYaloLUIMMHCS, TaK W B OTACNBHBIX TIpyNHax WIA B OTAEIbHBIX OPraHu
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KOHTPOJIBHBIE 3AJJAHUSA U UHBIE MATEPUAJIBI OIEHKMU 3nanuii, ymeHui,

HABBIKOB U (WJIM) ONBITA AeATEIbHOCTH, XapAKTEPHU3YIOLIHE 3TANbl ()OPMHPOBAHUS

KOMIIETEeHLUii B npomecce 0CBOCHUA TUCHUIIJIMHBI

«Duzuonozusn pacmenuiy

1 Bonpochbl AJ1s1 KOJ1JIOKBUYMOB

Paznen 1. «®u3no0J0rusa 1 OHOXUMMUS paCTI/ITeJIbHOﬁ KJICTKHN»

o0

~No

10.

DneMeHTapHbI U MOJIEKYJIAPHBIA COCTAB KUBBIX KJIETOK.

besky — OCHOBHBIE HOCUTENH KU3HEHHBIX SIBJICHUM.

benxu — ¢pepmentsl. X cocraB, cTpoeHne, QyHKIHH.

O mexanusme neictBus GpepmenTo. CrielupUIHOCTh PEPMEHTOB.

3aBUCUMOCTb ACHCTBUS (DEPMEHTOB OT YCIOBUH cpeibl. AKTUBATOPbl U HMHIHOUTOPBI
(hepMeHTOB.

Knaccudukanus pepmenton. M3opepmenTs

Perynsnus akTuBHOCTH (DEPMEHTOB.

[Toctynienue BEECTB B paCTUTEIbHYIO KIETKY:

a) [IpeacraBienue 06 n3dupaTebHON MPOHULIAEMOCTH;

B) CTpoeHue, posb KJIETOYHOH CTEHKH B IOCTYIUIEHUU BELIECTB;

c¢) Cocras, crpoenue, GQyHKIIUH MEMOpPaH, TPOHHUKHOBEHHE BEIIECTB Yepe3 MeMOpaHy;

d) [TaccuBHBIN 1 aKTUBHBII TPAHCIIOPT BELICCTB;

e) Metabonu3anus MOCTYIUBIINX B KJIETKY BEILIECTB.

[IpakTHueckoe 3HaYE€HUE HU3YUYEHMsS] IPOHUIAEMOCTH LUTOIMIa3Mbl (yCTOMYMBOCTH K
HEeOIAaronpusTHBIM YCIOBHUSAM, CHHTE3 M IPUMEHEHHE XUMHUUECKHUX BEIIECTB B IIPAKTHKE).
OCHOBHBIE IPUHIUIIBI PA3APAKUMOCTH KUBOHM KIETKH. 3aKOHBI

pa3apakxMMOCTH.

Paznen 2 «Boaublii 00MeH pacTeHmii»

1.

ok w

TepmonnHaMuyeckre OCHOBBI BOIOOOMEHa pacTeHH:

a) [Tonstue 00 aKTUBHOCTH BOABI M BOJHOM IMOTEHIINATIE;

b) XapakTepucTUKa  COCTABJIAIOIIMX  BOJHOIO  IOTEHLIMANa:  OCMOTHYECKHUI
MOTEHLMAJ, MATPUYHBIA OTEHIMAJ, TOTEHLIUAJ JaBICHHUS;

C) PactutenpHas kieTka Kak OCMOTHYECKas CUCTEMa; IIOCTYIJIEHME BOJbI B
BAKYOJIM3UPOBAHHYIO U HEBAKYOJIIM3UPOBAHHYIO KIIETKY;

d) [lepenBuxeHue Bosibl B CUCTEME NIOUYBE-PACTEHUE-BO3AYX.

[locTynenue Boabl B KOPEHb pacTEHUM:

a) KopeHnp kak opras noryiomieHus Bojbl;

b) KopHeBoe maBiieHre 1 €ro BO3MOKHBIC MEXaHU3MBI,

C) 3aBUCHMOCTb IOTJIOTUTEIBHON JESATENbHOCTH KOPHEM OT BHEIIHHUX YCIOBUH
(Temmiepatypa, adpaiius, BJIa)KHOCTb MOYBbBI) U MyTH

ONTUMM3ALUH.

Tpancnupanus, ee 3HaU€HUE, 10KA3aTEIH; XapaKTEPU3YIOIUE TPAHCIIUPALIUIO.
[lepenBuxeHue BObI IO PACTEHUIO; CHIIBI, IEPEIBUTAIOIIYIO BOAY.

OU3MOIOrMYECKHE OCHOBBI MOBBIEHUS A(P(EKTUBHOCTH HCIONb30BAaHUS  BOJIBI
pacTEHUsIMHU:

a) [TonsiTMe 00  HBamOTpaHCIUpAalMM, CyMMapHOM  BOJOMNOTPEOJICHUH |
K03 durmente BoonoTpedIeHNs, 3aBUCUMOCTb UX OT BHEIIHUX U

BHYTPEHHUX yCJIOBHIA.

b) 3aBUCHMOCTb ypOKasi pACTEHUH OT BIAKHOCTHU I1OYBHI;



C) ®du3HOTOrnvecKrue OCHOBBI OPOILIEHHSI TOCEBOB C\X KYJIBTYp, aHTHTPAHCIIUPAHTBIL.

Paznea 3 «@oTocuHTE3»

O6mas cxema (poTocuHTe3a. 3HAYCHUE €ro B )KU3HHU PACTEHUH.

KocMmuueckas posb 3eJeHbIX PACTEHUI U UX POJIb B KPYI'OBOPOTE BEIIECTB B IPUPOJIE.

Xnoporacra, UX CcyMOMKpPOCKOIMMYECKOE CTPOCHUE, XUMUYECKHI COCTaB.

CtpoeHune MoKy XJIOpO(UILIA U KAPOTUHOUIOB.

dusnueckre 1 XMMUYeCKHUe CBOMCTBa Xopoduia.

Ponp murmenToB B nporecce GOTOCHHTE3A.

CaeroBble peakiui pOTOCHHTE3A.

[IpeBpamienne suepruu B nporecce porocunresa. PoropochopunmpoBanue.

[IpeBpamienne yriaekucaoTsl B nporecce porocunresa (uukia Kanpuna). OcoOeHHOCTH

ycoeHust CO2 y C4 u CAM - pacTeHui.

10.  BumsHMe BHEUIHMX yCJIOBUH Ha mporecc pOTOoCHHTE3a (TeMIepaTypa, CBET, COAepKaHne
BOJIbI, KOHIIeHTpauus CO2 u T.1.)

11.  KIIJ] 3eneHoro aucra U MyTH €ro yBeJINYEHHs.

12.  3aBHUCHMOCTH MEXAY ypoxKaeM U ()OTOCHHTE30M.

13.  IlyTu moBbIIIEHUSI HHTEHCUBHOCTH (POTOCHHTE3A.

14.  IlyTu mOBBILICHUS YpOXKast C\X KyJIbTYD.

wCoNoOR~wWNE

Paznea 4 «/Ipixanue pacTreHuin

1. OOm1as xapakTepucTuka apixanus. Ero 3HaueHue B )KU3HU PACTEHUH.
2. @DepMeHTHI AbIXaHUS, UX CTPOEHUE, PYHKLHUU.
3. AnaspoOHasi (aza IpIXaHUS — TVIMKOJN3. XUMHUYECKHE MPOLECChl MPH TIUKOIU3E, €ro

3HA4YCHHUE.

4 JlpIxaHue pacTeHuil Ipu OTCYTCTBHH KHCIOpoa. B3anMOCBs3b OpOXKEHUS TbIXaHUSI.
5 AnpobHas daza qpIxaHusl.

6. ukn Kpebca. OcHOBHBIE 3Tanbl IpeBpalieHHsI IMPOBUHOTPAHON KUCIOTHI.

7 I'mmokcanaTHeIN IMKII, €ro 3HadeHHe.

8 Ilenb nepeHoca 3J1€KTPOHOB, OCHOBHBIE KOMIIOHEHTHI LIEMH .

9 [TenTo3ohocdaTHbIN UKL

10. B3anMOCBsA3b OCHOBHBIX MYTEH JBIXaHHUS.

11.  IlpeBparuieHue SHEPrUuU NPy AbIXaHUHU:
a) CtpocHnue u 3HaucHue ATD;
b) MHUTOXOHAPUYU KaK OpraHeJIbl a9pOOHOT 0 ABIXaHHUS;
C) OxucnurensHoe hochopuarpoBaHue;
d) XeMH0-0CMOTHYECKas TUTIOTE3a COMPSYKEHUSI OKHCIEHUs 1 pochOopuInpoBaHus;
e) OHepreruyeckas 3 (PEeKTUBHOCTD JIbIXaHUS.

12. B3auMocBs3p apixanus ¢ oOMEHaMH APYTHX BEIIECTB: aMUHOKHCIIOT, OEJIKOB, KHUPOB,
HYKJIEMHOBBIX KHCIIOT M IPYTUX BEIIECTB.

13.  VIHTeHCHBHOCTH JABIXaHUS U JBIXaTEeIbHBINA KO DUIIUEHT, METObI OIPEEICHUS.

14. 3aBUCUMOCTb JIBIXaHHS OT BHYTPEHHUX U BHELIHUX YCJIOBHII.

Pazgen S «MuHepanbHOe MUTAHHE PACTEHHII»
1. HeoOxomumble paCTEHUIO MaKpPO- U MUKPO- DJIEMECHTBHI.
2. dusnonoruueckas poiib HEOOXOAUMBIX MaKpo3aeMeHTOB. [Ipru3Haku ux
HE0CTaTOYHOCTH.
3. ®wusnonoruyeckas pojb HEOOXOAUMBIX MUKPO3J1eMeHTOB. [Ipu3Haku nx
HE0CTaTOYHOCTH.
4. Tlocrymnenue HMOHOB B pacTteHHe. OCOOEHHOCTH KOPHEBOM CHCTEMBI KakK OpraH
noryoieHus. HekopHeBoe moromeHue HoHOB.



5.

Tpancnopt noHoB 1o pacrenuto. [lepepacnpenenenre u pey THIN3ALUS

BCIICCTB B paCTCHUMU.

6.
7.
8.

MuHepasbHBIC BENIECTBA B (PUTOICHO3aX M UX KPYT'OBOPOT B DIKOCHCTEME.
DU3NONIOrTIECKHUE OCHOBBI IPUMEHEHUS Y100 PEHHIA.
Oco0EHHOCTH TUTaHUS PACTECHUI B OECIIOYBEHHOU KYJIBTYpE.

Pa3znen 6 «CuHTe3, npeBpainieHue 1 nepeaBuKeHUe OPraHuYecKuX BelecTB B PACTEHUM))

1.
2.

w

7.
8.
9.

3Ha4yeHHE a30Ta B KU3HU PACTECHUN.
[Intanue pacTeHUi a30TOM:

a) VcTouHuK a30Ta 1151 pacTeHMIA;

b) BoccTaHoBneHHE HUTpPAaTOB B KOPHAX M JIMCTBbSIX pacTeHui; mnpobdiema
HUTPATHOTO 3arpsi3HEHUS MPOAYKTOB MUTAHUS U KOPMOB.

C) OcobeHHOCTH a30THOTO MUTAHUS Y 000OBBIX.

BkiroueHne aMMuaka B COCTaB MUTAHUS aMUHOKHUCIOTHI 1 aMHJIOB.
BTOpI/I‘IHOG MMpeBpaliCHUC aMUHOKHUCJIOT:

a) Peakiusi mepeaMuHUPOBAHWUSL;
b) Jle3aMUHUPOBAaHNE AMUHOKHCIIOT M €r0 3Ha4eHUE B OOMEHE;
C) JlexapOOKCHIIMPOBaHNE AMUHOKHCIIOT.

3Ha4YeHWE aMHUJIOB B XXU3HHM pAacTeHUU. BiMsHME BHEIIHUX YCIOBHHM HAa IIPEBPALLCHUS
aMUHOKHCJIOT B PACTEHUSX.

brocunTe3 0€nKOB M 3HaU€HHE HYKJIEMHOBBIX KUCIIOT B OMOCHHTE3E:

a) I'enetnueckuii KOJ U €ro CBOMCTBA;

b) Perummkanysi, TpaHCKPHITIINS W TPaH CIISIIIAS.

OcHOBHBIE 3Tanbl CHHTE3a OerKa.

Pacnan 6enkoB B pacTeHHUsX.

IIpeBpalieHne a30TUCTBIX BEIIECTB IPU CO3PEBAHUM U IIPOPACTAHUU CEMSIH.

10. Obmias cxema MpeBpalleHUs a30THCTHIX BEIIECTB B PACTCHUSX.

Pa3nen 7 «PocTt M pasBUTHE pacTeHUI»

1.

N

®© N O~ W

10.
11.

12.

OOmiee mpeacTaBieHHe O pocTe M pa3BUTUU. KileTouHble OCHOBBI pocTa. MeTozsl
U3Y4EHHS pOCTa.

O6mme u cnenuduueckrue 3aKOHOMEPHOCTH pOCTa pPACTEHUH, HCIIOJNB30BAHHE HX B
pacTEeHUEBOICTBE U OMOTEXHOIOIHH.

3aBUCUMOCTb pOCTa OT BHYTPEHHUX U BHEIIHUX (PaKTOPOB.

@UTOrOpMOHBI UX POJIb B )KU3HU PACTECHUM.

IIpumeHeHne CUHTeTUYECKUX PEryJIATOPOB pOCTa B pACTEHUEBOACTBE M OMOTEXHOJIOTHH.
JIBM>KEeHHE OPraHOB PACTEHUH U MX MPHCIOCOOUTEIbHOE 3HAUCHHUE.

Ontorenes. [lepuoauzanus, OCHOBHbBIE TAallbl OHTOT €HE3A.

Oransl opraHoresesa. buosiornueckuit KOHTpOJIb 3a (OPMUPOBAHUEM 3EPHOBBIX KYJIBTYP
a1eMeHTOB nMpoayKTuBHOCTH (110 @.M. Kynepman).

@doTorepruoIu3M U €ro MprucnocodIeHHOE 3HaUYEHHE.

SpoBuzanys y 03UMBIX U IBYJIETHUX U €€ IPUCIIOCOOUTENILHOE 3HaUEHUE.

Bo3spactHble u3MeHeHHs MOP(OIOTHYECKUX U  (PU3MOJIOTMYECKUX MPU3HAKOB, HX
peryiaupoBaHue B nipakTuke. GU3nonorusi crapeHus: pacTeHU.

VYnpaBneHue reHepaTuBHBIM Pa3BUTHEM U CTApEHUEM PacTeHUH.

Paznen 8 «IlpucnocodieHue H yCcTOHYMBOCTD PACTEHHID»

1.

[IpucmocobieHne OHTOreHe3a pacTeHWH K YCIOBUSIM Cpeabl KaK pe3yJdbTaT WX
3BOJIIOIIMOHHOTO Pa3BUTHSI.



2. I['myOokuii W BBIHYXKICHHBIH TOKOW pacTeHud. Dusmosnornueckrne 0OCOOCHHOCTH
pacTeHH, HaxOAUIMXCS B COCTOSHUHU MOKOs. CrocoObl mpepbhIBaHUS M MHPOJJICHUS
ITOKOSI.

3. @OU3UOJIOrMYECKHE OCHOBBI YCTOMUMBOCTH pacTeHui. B03MOXHOCTH NpucnocodieHus

pacTeHuil K HeOJaronpusTHHIM YCIOBUAM CPEbl (3aKaJMBaHUE PACTCHUI)

X07010yCTOWYMBOCTh PACTEHUH U CIIOCOOBI €€ MOBBIIICHUSI.

Mop030yCTORYMBOCTE pacTeHui. Y croBus U (ha3bl 3aKaINBAHUS.

6. 3UMOCTONKOCTh KaK YCTOMYMBOCTh KO BCEMY KOMIIJIEKCY HEOJaronmpusTHHIX (HaKTOpOB
Mepe3uMOBKU. MeToabl OmpeeNieHusl KU3HECIOCOOHOCTH O3UMMBIX M MHOTOJIETHUX
KyJIbTYp B 3MMHHI U BECEHHUH NEPUO/.

o~

7. 3acyX0yCTOMUNBOCTb PACTEHUN U €€ TUarHOCTHKA.

8. IToneranue pacrenuit u ero npuunHbl. Crioco0bl NpeynpexaeHNs OIEraHusl.

9. CoeyCTOMYHBOCT KYIBTYPHBIX pacTeHnid. GU3noIornieckue 0COOEHHOCTH TaI0(HUTOB.

10.  YcToiuMBOCTH pacTeHMi MPOTUB BPEAHBIX I'a3000pa3HbIX BbIIEIEHUH TPOMBIIIIEHHOCTH
U TPaHCIOPTA; BELIECTB, MPUMEHSAEMBbIX IJIsI OOphObI C OOJIE3HSAMH, BPEAUTEIAMU U
COpHSIKaMH.

11.  VYcToluumBOCTh pacTeHUi K MH(EKIHOHHBIM 3a00JI€BaHUSM.

Paznen 9 «®usuosiorus u Ouoxumusi (GopMHPOBAHMS KadecTBa YpPOxKasdg C.-X.
KYJbTYP»

1. DU3UOJTOTUYECKUE OCHOBBI XPAHEHUSI CEMSIH U COYHOU MPOAYKIIUH.

2. OCHOBBI MOJIEKYJIIPHON M KJIETOYHON OMOTEXHOIOTUH.

3. buoxumuueckue noaxoasl B pa3pabOTKe MPUEMOB MOBBIIIEHUS SKOJOTMYECKH YUCTON
PacTUTENbHON MPOMYKIIHH.

4. Owuszuonoruss M Ouoxumus (GoOpMHpOBAHUS ypoxkas UM KadecTBa 3E€pPHOOOOOBBIX,
MacCJIMYHbIX, KOPHEIJIOI0B, OBOIIHBIX U IJIOI0BO-ATOIHBIX KYJIBTYP.

5. [IpaBuiibHBIN BHIOOP BHJIOB UM COPTOB pPACTEHHA, co3qaHue Hambosee OIarompusTHBIX
YCIIOBHM JUIsl X POCTA, Pa3BUTHS U MAKCUMAJIbHOM MPOAYKTUBHOCTH.

6. Hcnonp3zoBanue GpuU3nOI0rHYecKX METOAOB U MOKa3aTelNeil B celeKIIMOHHOM Ipoliecce,
TEXHOJIOTUH BO3JIETbIBAHUS CEIbCKOX035HCTBEHHBIX KYJIBTYD.

7. Ilytn ynydimieHuss KadecTBa ypoxKas CEIbCKOXO3SMCTBEHHBIX KyJbTyp. IIpakTmka

MTOJIY4ECHHSI BBICOKMX U YCTOWUYMBBIX YPO’KAEB XOPOILIErO Ka4eCTBA.
IIpouenypa oueHMBaHus KOJUIOKBHYMA

KomokBuyM mnojpazymeBaer OOCYKIEHHE 3HAHHM, KPyro3opa OO0yd4aroIierocs, yMeHHe
JIOTHYECKH IOCTPOMTh OTBeT. Ha KOIIOKBHyMax OOCYXTArOTCS pa3lielibl, TEMbI, BOIPOCHI
U3y4aeMoro Kypca, 1o npoiIeHHbIM TeMaM M3yd4aeMoi AUCHUILIMHBL. M crmoms3yercs Oecena mo
NPEACTABJICHHBIM 3apaHee IMpernojaBarejleM TeMaM KOJUIOKBHyma. OTBETBI [JAlOTCS 110
MIPHUHIIAITY KPYTa, TJI¢ KK CISIYONIHA OTBEYaeT Ha TIOCTABJICHHBIN MTe1aroroM BOIPOC, HITH
1o keyanuto obyuarommxcs. CoOoaeTcss TMHAMUKY OTBETOB: IMay3bl HE 3aTATHBATH MEXKTY
OTBETAaMU O0YYaIONIMMHKCSI, €CJIA TPeOyeTcs 3a1aTh HABOISAIIMI BOIIPOC, TO CIEIYET MOMPOCHTh
OTBETUTh Ha 3aJaHHBIA BOMNPOC JAPYyroro OOYyYAIOIIErocs MM IOMPOCHTh JTOMOJHUTH
OTBEYAIOIICro;

B xome ompoca mpoBepsTcs 3Tanbl GOPMUPOBAHKS KOMIIETEHIIMH: 3HAHHUE OOYYaroIIerocs
TCOPETHYECKOT0 MaTepralia, yMEHUEC MPUMCHHUTHh W BJIaJICHUE METOJaMU U HaBBIKAMHU OICHKU
(DU3HUOJIOTUYECKOr0 COCTOSIHHS U Q/IalITAIlMOHHOT O ITOTEHIAIA PACTCHUN.

B koHI1e ompoca mpenogaBaresb 1aeT 3aKII0YUTEIbHBIC KOMMEHTAPHH 10 KaYeCTBY OTBETOB

BCEX 00yJaromuxcs.

Kpurepnu oneHkn KOJJIOKBHYMA!
- OlleHKA «OTJMYHO» BBICTaBISIETCS 00ydaroleMycs, €Clid OH JAEMOHCTPUPYET IMOJHOE
MOHUMaHHUEe (U3MOJOTMYECKOTO COCTOSIHUSA pacTeHui. J[aHbl McuepnbIBaloIMe U MpaBUIIbHbBIE



OTBETHI HA BCE BOIIPOCHI.
- OlleHKA «XOPOILNO» BBICTABISAETCS O0ydYarolmleMycsi, €cid OH JIEMOHCTPUPYET
3HAYUTENIbHOE MOHUMaHKEe (PU3HOJIOrMUECKOro COCTOSIHUS pacTeHui. JlaHbl MpaBUIIbHbBIE, HO HE
IIOJIHbIE OTBETHI Ha BCE BOIIPOCHI.

- OlleHKA  «YIOBJIETBOPUTEJBLHO»  BBICTABIACTCA  OOy4arolmemycs, €cld  OH
JEMOHCTPUPYET YaCTUYHOE TOHUMAaHKe (PU3UOIIOTUYECKOT0 COCTOSIHUS pacTeHnii. Ha GombIryto
4acTh BOMPOCOB JIaHbI TPABUIBHBIE OTBETHI.

- OlleHKA «HeYJAOBJIETBOPUTEIbHO»  BBICTABIIAETCS  OOydaloIeMycs, €ClIH  OH
JEMOHCTpUpYeT HeOOJbIIoe MNOHMMaHUEe (U3MOJIOTMYECKOro COoCTOosiHuSL pacteHuil. Ha
OO0JIBIIIYIO YaCTh BOIPOCOB HE JIaHbI IPaBUIIbHBIE OTBETHI.

2 TeMbl, BbIHOCHUMbBIE€ HA CAMOCTOATECJIbHOC U3YUCHUE:

Pa3zoen 1 ®uznosiorus u OMOXUMHUS PACTUTEILHON KIIETKU
1.CpoiicTBa BOIBI U €€ 3Hau€HHE B KHU3HU pacTeHui. OcMOTHYECKUE SIBJICHUS B KIIETKE;
POJIb BaKyOJIM U KJIE€TOYHON CTEHKHU.
Pa3nein 2 BonHbI pexUM pacTeHHM
2.JIBUTaTeny BOIXHOTO TOKA B PACTEHUH.

3. Buonoruveckoe 3HaueHWE TpaHCUpanuu. JIMCT Kak OpraH TPaHCIHPAINH. 3aBHCUMOCTh
TpaHCIHUPALMKU OT BHEIIHUX yCIOBUM. [I[puMEeHEeHne aHTUTPaHCITUPAHTOB.
Pasgen 3 ®dorocunres
1.3aBUcHMOCTh (POTOCHHTE3a OT BHEIIHUX U BHYTPEHHUX YCJIOBHMA. JIHEBHAS TUHAMKKA U
CE30HHBIC U3MEHEHUs (POoTOCHHTE3A.
Paznen 4 Jlpixanue
1.Ponp npixaHuss B JKM3HU pacTeHuid. Mcmonp3oBaHWE SHEPruM, BHICBOOOXKIAIOMICHCS B

mpouecce AbIXaHusd, Ha (1)I/ISI/IOJ'IOFI/I‘-ICCKI/IC IMpOoneCChl B PaCTUTCIIBHOM OpraHU3MeE.

2.3aBUCUMOCTh MHTEHCHUBHOCTH JIbIXaHUS OT BHYTPEHHUX U BHEIIHUX (AKTOPOB.
JpixatenbHbi KO3 GUIIMEHT U €ro 3aBUCUMOCTH OT BHYTPEHHUX M BHEIIHUX YCIOBUH.
Pasnen 5 Pocr u pazButue pacreHui
1.0HTOr€He3 W OCHOBHBIE OJTambl pa3BUTHUA pacTeHu. Bo3pacTHass H3MEHYMBOCTH
MOP(OTOrHUECKUX M (PU3HOIOTHIECKUX TPH3HAKOB.
Paznen 6 CunTes, npeBpallleHUE U NIEPEIBUKEHUE OPraHNYECKUX BELIECTB B PACTEHUNU
1.IIpeBpareHue BeLECTB IPU IPOPACTAHUU ceMsiH. BTopu4HbIi MeTabosu3M.
Paznen 7 MuHepalibHOE TUTAHUE PACTECHUN
1.Xumuueckuil 3J€MEHTHBIM cOoCcTaB pacTeHH. Makpo- U MHUKPOAJIEMEHTHI, UX yCBOsSEMbIE
(OpMBI U POJIb B dKU3HU PACTEHUH.
Paznen 8 Ilpucnocobiienue 1 yCTOWYMBOCTh pacTCHUM
1.Ilonsatus Qusnonoruyeckoro crpecca, yCTOHYMBOCTH, ajgantauuu. Ilpucnocobienue
OHTOI'€HE3a PACTEHUH K YCIIOBUAM CPEAbl KaK pe3ysbTaT UX IBOJIIOLIMOHHOIO Pa3BUTHS.
Paznen 9 ®@usnonorus u 6uoxumus GOpMHPOBAHUS KaUECTBA yPOXKas C.-X. KYJIbTYp
1. buoxumuyeckue Moaxojbl B pa3pabOTKe MPUEMOB MOBBIILIECHHS IKOJIOTMYECKON YHCTOTHI
OBOIIHOW MPOTYKLIHH.

Ipoueaypa ouennBanusi cobeceq0BaHMs

Hcnonb3yercst GpoHTANBHBIN OMPOC, KOTOPBIN Mpearnoaaraet paboTy npenojaBartens B BUIE
6ecenpl mo Borpocam. [Ipu oTOOpe BOMpOCOB ¥ TOCTAHOBKE TIEpel 00yUJaroIeMHUCs
YUUTBIBAETCS CIEAYyIOIIee:

— 3a7aeTcs He OoJiee IATH, OTHOCALIMXCS BOIPOCOB, IPOBEPSIEMON TEMBI;
— (popMyIMpPOBKA BOIIPOCA OJHO3HAUHAS U MIOHATHAs OTBEYAIOLLEMY;



B konue omnpoca mpenojaBaTesib JAET 3aKIOYUTENbHBIE KOMMEHTApUM IO KAaYeCTBY OTBETOB
BCEX 00YJarOmuXCsl.

OTBeTHI TAIOTCA WM IO IPUHLMITY KPYyra, IIe KaKAbld CIeIYIOUMNA OTBEYAET Ha MOCTaBICHHbBIN
1€1aroroM BOIIPOC, UJIU 110 XKEJIAHUI0 00yJarouxcs,

— crjenyer coOMOIaTh JAWHAMHUKY OTBETOB: HE€ 3aTArMBaTh May3bl MEXJIy OTBETaMHU
o0yyarommxcs, eciu TpedyeTcs 3a7aTh HaBOSIINNA BOIIPOC, TO CIEAYET MONPOCHTHh OTBETUTH Ha
3aJIaHHBI BOMPOC IPYroro 00y4aromierocst UiH MOMPOCUTh TOMOTHUTH OTBEYAIOMIETO.

Kpurepuu ouenku codeceoBaHusi:

«3a4TEHO», €CITU 00yJarouHiicss oOHapy>KUBaeT MPOYHbIE 3HAHUS B 00JIACTH M3ydaeMoil
JUCLUUIIMHBL; OTBETHl Ha BOMPOCHl OTIMYAIOTCS MOJHOTOW PACKPBITUSI TeMbl; OOydaromuiics
BJIaJICET TEPMUHOJIOTUYECKUM alnapaToM, yMeeT OOBSICHATH CYLUIHOCTh MPOLIECCOB U SIBJICHUIA,
JIe7aTh BBIBOABI U 0000IIEHNS, TaBaTh apryMEHTHPOBAHHBIC OTBETHI, TPUBOAUTH IPHMEPHI.

«He 3a4TeH0», €CJI1 00y4aroIuiics AOMYCTUI I'pyOble OIMOKU NPU OTBETE HA BOIIPOCHI;
O0HApyXUJI HE3HAHUE TEOPETUYECKHMX OCHOB M3y4yaeMOW AMCLUIUIMHBI, HEC(OPMHPOBAHHBIE
HaBbIKM aHaJIM3a SIBJICHUH M IPOLECCOB, HEYMEHHE JaBaTh apryMEeHTHPOBAHHbBIE OTBETHI,
IPUBOIUTH ITPUMEPBI.

3 Tembl pedepaToB:
Pa3znen Ne2 «BoaHblii peskMM pacTeHuin»
1.Annenonatusi. B3aumMocBsi3b pacTeHUN.
2. BomooOMeH pacTeHHIA.
3.IlepenBurxkeHue BOJbI [0 PaCTEHHUIO.
4 TlornouieHne MUHEpaIbHBIX BEIIECTB PACTEHUSIMH.
5.IIpuMeHeHne aHTUTPaHCIUPAHTOB B MPAKTUKE CEIILCKOT0 X031 CTBA.
6.3HaueHNe BOABI B )KU3HU PACTECHUI.
7.CocTosiHrE BOJIBI B TKAHSIX PACTCHUH.
8.TpaHcropT OpraHNYECcKUX BEUIECTB B PACTCHUSX.
9.MeTononornyeckue npodiaeMsbl (GPU3HOIOTUN PACTEHUH.

Pa3zgea Ne 3 «®@orocuHTe3»

1. BoysiHME CIIEKTPaJIbHOTO COCTAaBA CBETA HA PAa3BUTHUE PACTEHUM.

2. BiusiHuE CIIEKTPaJIbHOIO COCTaBa CBETa Ha GOpMUpPOBaHUE (POTOCMHTETUUECKOI O anmapara.
3. BausiHMe CBETOBOro peXKMMa Ha aHATOMUYECKYIO CTPYKTYPY JIHMCTA.

4. BnusiHue cBETa Ha pOCT PAaCTEHHIA.

5. BiusHue kauecTBa U HHTEHCUBHOCTU CBETAa HA COJIEPKAaHUE IUTMEHTOB U ONTUYECKUE
CBOMCTBA JIMCTA.

6. BausiHMe HHTEHCUBHOCTHU CBETAa HA YK CIIO U pa3Mep XJIOPOIIACTOB.

7. 3eneHblil TUCT U COJTHEYHAs pajgualius.

8. CBeTOBOM pEXHUM IIOCEBOB.

9. CBs13b (DU3MOJIOIUH PACTEHUH C IPYTUMH €CTECTBEHHBIMU HayKaMH.

10. CoBpeMeHHBbIE METO/IbI U3yUEHHUS] MHTEHCUBHOCTH (DOTOCHHTE3a pacTEeHUM.



11. ConneuHast paguauus U pauallMOHHbIN PEKUM HACAXKICHUMN.

12. CyTouHBIE PUTMBI Y PACTEHUH.

13. CytouHslif X0 (OTOCHHTE3a Yy PACTCHUH.

14. ®OTOCMHTETUYECKN aKTUBHAs PAJHALMSA U METObI €€ H3MEPEHMUS.

15. ®OTOCUHTE3 U €ro 3HaYCHHE B )KM3HU PACTEHUM.

16. ®opmupoBaHUE JIMCTA B CBSI3U C aJlallTal[ie pAaCTCHHI K YCIOBUSM OCBEIICHHOCTH.
17. Xumu3m nporiecca GoTocuHTE3a (COBpEMEHHBIEC TPEICTABICHHS).

18. SBnenue GoTonepruou3Ma U €ro MPaKTUIECKOe 3HaUCHUE.

Pa3znen Ne6 «Cunrtes, npeBpauleHue U nepeiBuKeHue OpraHnyecKux BellecTB B
pacTeHnumn»

1.benkoBblit OOMEH B paCcTEHUSIX.

2.buocunTe3 Genka B paCTCHUSX.

3.ButamMMHBI U X POJIb B )KU3HHU PacTEHUI.

4.KpyroBopoT a30Ta B CBSI3U C KHU3HEIEATEIbHOCTHIO PACTEHUH.

4. KpyroBoport yriepojia B CBA3U C )KU3HEAEATEIbHOCTbIO PACTEHUIA.
5.I1peBpamieHus KUPOB B PACTCHHUSX.

7 IlpeBpamieHus yrieBOI0B B PaCTEHUSIX.

8.TpaHCcIOpT OpraHNYECKUX BEUIECTB B PACTCHUSX.

9.DepMeHTBbI, X CBOMCTBA U 1E€ATENbHOCTb.

10. PerynsaTopsl pocTa pacTCHHUIA.

Pa3znen Ne9 «®usuosiorust u 6uoxumusi opMUPOBAHMS KA4eCTBA YPOKas C.-X.
KYJIbTYpP»

1.@usnonornueckrue HapyleHNs y CaloBbIX PAaCTEHUI NPU HEOCTATKE OTAEIbHBIX 3JIEMEHTOB
MUHEPAJIbHOI'O TUTAHMUS.

2. HexopHeBoe nuTaHue caJl0BbIX PAaCTEHUH.

3.BrnusiHue u30bITOYHBIX KOJIMYECTB HUTPATOB B OBOLTHON MPOAYKIIMH Ha €€ MHUILEBYIO

L[EHHOCTb.

4. ®usnonorus 1 6MOXUMHUs HOPMHUPOBAHUS KAaUECTBA ypoxkKast 3epHOOOOOBBIX KYJIbTYP.

5.®@uznonorus 1 OMoxuMus GOpMUPOBAHUS KAaUECTBA YPOXKasi MACIUYHBIX KYJIbTYP.

6. duznosorust 1 OMOXUMUS GOPMUPOBAHHS KAaUECTBA YPOXKasi KOPHEIUIONOB KYJIBTYP.

7.®usnonorus 1 6MoXuUMHUs HOPMUPOBAHMSI KaUeCTBA YPOXKasi OBOLIHBIX KYJIbTYP.

8.0usnonorus 1 6MoXUMUs (HOPMHUPOBAHUS Ka4eCTBA YpOoxkKasl IJIOAOBO-STOIHBIX KYJIbTYP.

9.M3MeHeHne KauecTBa yporkasi OBOIIHBIX U IJIO0BO-ATOJHBIX KYJIbTYp B 3aBUCUMOCTHU OT

YCIIOBUI1 MUHEPAJIbHOTO ITUTAHUS.

10. AnenonaTHs caJioBBIX pacTEHUH.

11. ®uznonornyeckrue OCHOBBI XpaHEHHS] COYHON MPOAYKLIUH.

12.PacreHune kak caMOOpraHU3YOLIASICS, CAMOPETrYIUPYIOLIASCS U CaMOPa3BUBAIOLIASACS

aZlalTUBHASI CUCTEMA.

IIpouenypa ouennBanus pedepara

B pabGoueii mporpamMme TpUBOAUTCA TEPEUYEHb TEM, CPEOH KOTOPBIX OOyUYarOIIMIACS
MOXKET BEIOpaTh TeMmy pedepata, KOTOPHIM TpEACTaBIsIeT cOOOH KpaTKoe H3JIOXKEHHE B
MHCbMEHHOM BU/IE MOJIYYEHHBIX PE3yJIbTaTOB TEOPETUUECKOTO aHAIM3a OMpeiesIeHHON HaydHOU
(uccrmemoBaTenbCKOW) TEMBbI, T/ie OOYYAIONIMNACS PACKPBIBACT CYyTh HCCICAYEeMOW MpPOOIEMBbI,
MPUBOJIMUT Pa3JINYHbIC TOYKH 3PEHUS, @ TAK)KE COOCTBEHHBIC B3IJISA/IbI HA HEE.

[TapameTpsl OLIEHOYHOTO CPECTBA:



- ”HpOpPMAIMOHHAS JOCTATOYHOCTb,

- COOTBETCTBUE MaTepHasia TEME U IIJIaHy,

- CTWJIb U SI3BIK U3JIOKEHHS (11e71eco00pa3Hoe UCIOIb30BAHIE TEPMUHOJIOTHH, TIOSCHEHUE
HOBBIX MOHSTHH, JAKOHUYHOCTD,

- JIOTHYHOCTb, MPABHJILHOCTh IPUMEHEHUS U OPOPMIICHUS LIUTAT | JIp.);

- HaJIMYUE BBIPAXKECHHON COOCTBEHHOM MO3UIINH;

- aJICKBaTHOCTb U KOJIMYECTBO MCIOJIb30BAHHBIX HCTOYHHKOB (5-10);

- BJIAJICHU € MATEPHAJIOM.

Ha 3ammuty pedepata, cocrosigyro u3 3ammuThl pedepata U OTBETOB Ha BOMPOCHI,

orBoautes 10-15 MuHYT.

Bomnpocs k 3amuTre pedepara:

agrwdE

Kpurtepuu onenkn pede

B uem 3axmodaercst akTyalbHOCTb TEMBbI?

KaxoBa nens 1 3agaun?

UTo moCyXHJI0 ICTOYHUKOM MH(POPMAIIHH 110 TeMe?
UYro HOBOro Bl y3Hamm npu padore Haa pedhepaTom?
KakoBbI 0CHOBHBIE BBIBOJIBI TI0 TeMe pedepara’?

para:

Ouenka

Kpumepuu ouyenxu

OTJn4yHoO

paboTa BBHIMOJHEHA B COOTBETCTBHHM C YTBEPXKICHHBIM IUIAHOM,
NOJTHOCTBIO  PAcKphITO  COJAEpXKAaHME  KaXKAOrO  BOIPOCA,
0o0yJaroImMmMcs chopMyIMPOBAHBI COOCTBEHHBIC
apryMEHTUPOBAaHHbIE BBIBOABI MO TeMme paborel. OdopmieHue
paboThl COOTBETCTBYET MPEAbIBIIEMbIM TpeOoBanusM. [Ipu 3ammre
paboTBI CTYIEHT CBOOOTHO BJIAZCET MATepUAIIOM M OTBEYAET Ha
BOIIPOCHI.

Xopouo

paboTa BBHIMOJHEHAa B COOTBETCTBHU C YTBEP)KJIECHHBIM IUIAHOM,
IOJTHOCTBIO  PAacKpbITO  COAEpXKaHME  KaKIOro  BOMpoOca.
HesnauurenbHble 3ameuanus Kk opopmieHuto padotsl. [Ipu 3ammre
paboThl 0OyJarOLMiics BJIaIeeT MaTEPHAJIOM, HO OTBEUAET HE Ha BCE
BOIPOCHI.

YaoBieTrBopUTEIbHO

paboTa BHIMOJHEHA B COOTBETCTBUU C YTBEP)KICHHBIM IIJIAHOM, HO HE
NOJTHOCTBIO ~ PAcKphITO  COAEpXKaHME  KaXIOro  BOMpoca.
OOyuaromuiics He ceslaHbl COOCTBEHHBIE BBIBOABI 110 TEME PaOOTHI.
I'pyobie HemocTaTku B oopmieHuu paboThl. [lpu 3ammTe paboThI
CTYZEeHT ci1a00 BiaJeeT MaTepualioM, OTBEYaeT HE Ha BCE BOMPOCHI.

HeynosiierBopuTeibHO

paboTa BBINIOJIHEHA HE B COOTBETCTBHH C YTBEP)KACHHBIM IJIAHOM, HE
PacKpBITO colepKaHue Kaxjaoro Bompoca. OOywarommmcs He
ClelaHbl BBIBOJBI 1O Teme paborbl. [pyOble HEIOCTATKH B
opopmnenuu pabotel. [lpm 3ammre paGoThl CTYAEHT HE BJAJEeT

MaTcpuaioM, HC OTBCYACT HA BOIIPOCHI.

4 BOHDOCI)I AJIA TECTUPOBAHUSA

Tema 1 ®usnonorus u GMOXUMHUS paCTUTENLHOMN KJIETKH. BOTHBIN pexuM pacTeHuit

Bormpoc 1 IToka3zarenb moBpexaeHUS PACTUTEIIbHON KJIETKHU.

Bonpoc 2 OcobenHoctu hepMeHTOB.

Bompoc 3 HauBbicmiei kaaopuitHOCTBIO 00J1a1at0T.

Bompoc 4 Otinune %uBON KIETKH OT MEPTBOM.

Bonpoc 5 N36uparenbHoe NOCTYIUIEHHE BEIIECTB B KIIETKY PEryIHpyeTCsl.




Bompoc 6 CocraBiisiromine KI€TOYHON CTEHKU PACTEHUM.
Bonpoc 7 Kputepuu akTHBHOTO TpaHCIOPTAa BEILIECTB Uepe3 MeMOpaHy.

Bonpoc 8 Opranenna KiIeTKH, HEOCPEACTBEHHO CBsI3aHHAsA ¢ OMOCHHTE30M Oernka.

Bomnpoc 9 Anaromo-Mop¢0oI0ruuecKre 31EMEHThI JIUCThEB, PErYIUPYIOLINE TPAHCIHPALIHIO.
Bormpoc 10 ITosiBieHrEe KaKOro METO/Ia CBSA3BIBAIOT C BOSHUKHOBEHHUEM (PH3UOJIOTUU PACTCHUM.
Bompoc 11 Ha noBepxHOCTH HapyKHOW KJIETOYHON CTEHKH OTKJIA(bIBAETCS.

Bonpoc 12 ®depmenTsl, cocTodipe ToIbKO 13 Oemnka.

Bonpoc 13 T'uapoduiibHbie cBOMCTBA IIUTOILIa3Mbl KJIETOK 00€CIIEYNBaOT.

Bonpoc 14 HapyxHas knetogHas MeMOpaHa oOecrieqnBacT.

Bomnpoc 15 I'naBHOE CBOWCTBO JIUNUIHOTO OMOCIOA MEMOPaH.

Bonpoc 16 Onpenenenue xKU3HECIOCOOHOCTH CEMSH OCHOBAHO HA TOM, YTO IIPU MOBPEXKACHUU
pacTUTEIHHON TKaHHU.

Bonpoc 17 I'naBHbIi MeTo GU3HNOIOTHU paCTEHUI.

Bomnpoc 18 ®dusnonornyeckoe 3HaueHue cBOOOIHOW M CBS3aHHOM BOJbI Pa3iMyHO. MI3BecTHO,
YTO UHTEHCUBHOCTH MPOIECCOB (POCT, POTOCHHTE3 U JIP.) 3aBUCUT B OCHOBHOM OT COZACPKAHUS
BOJIBI.

Bompoc 19 SIBneHue BbIACIECHMS KalleJIbHO-KHAKONM BOABI Ha KOHYMKAX JIMCTHEB DPACTCHUM
Ha3bIBaCTCA.

Bonpoc 20 Kakoii BoaHbII OTEHIMA ITOYBBI I10CIIE T0XK/Is, KOrJa KIETKH KOPHS MOTYT JIETKO
IIOIJIOIIATH BONY.

Bompoc 21 CunpHO€E yIIJIOTHEHHE ITOYBBI 3aTPYIHAET MOTJIOLICHUE BOIBI KOPHIMM.

Bormpoc 22 OcHOBHOI Iy Tk pacxoa BOAbI PACTEHUEM.

Bonpoc 23 Kakue kneTku y pacteHuid o00pa3yroT yCThUIIE.

Bomnpoc 24 PacturenbHas KieTKa OTIMYAETCS OT )KUBOTHOM HAJIMYHUEM.

Bompoc 25Ilepuon, B KOTOpBI MOKET HAOMIOAATHCA (PU3MOIOTHYECKOE SIBICHHUE — «ILIau»
pacTeHuM.

Bormpoc 26 OcobennocTt hepMeHTOB.

Bonpoc 27 Haussicniel kaJJOpuiHHOCTBIO 001a1at0T.

Bompoc ®opma mouBeHHOH BJIard MOJIHOCTBIO HE AOCTYIHAs JJIs paCTEHUH.

Bomnpoc 28 J)KusHenesaTenbHOCTh OTAENBHBIX KYJIbTYpP U3y4aeT (PU3HOJIOTHS PACTEHHI.

Bormpoc 29 CBo6o1HOE TPOCTPAHCTBO KIETKH 00pa3yer.

Bompoc 30 B 3amuTe pacreHuii oT nHpEKIil 00IbIIyI0 POJb UTPaeT.

Bonpoc 31 OpranounjaMu B KOTOPBIX TPOUCXOAUT Mpoiiecc (OTOCHHTE3A.

Bomnpoc 32 Opranenia KJIeTKH, HEIOCPEACTBEHHO CBA3aHHAs C OMOCUHTE30M Oelika.

Bormpoc 33 PazMepbl MUTOXOHIPHUIA B PACTUTEIBHON KJIETKE, (MKM).

Bormpoc 34 Css3u, obecnieynBaroniye nepBUuIHyI0 CTPyKTypy Oernka.

Bonpoc 35 Madopmanus o nepBUYHON CTPYKType Oelka.

Bonpoc 36 ®depmeHTsl, cocTOAIIME TOILKO U3 OeKa.

Bonpoc 37 Boza 1 pacTBOpUMBIE MUHEPAJIbHBIE BEILECTBA MIOCTYIAIOT B PACTYLIEE CEMS.
Bomnpoc 38 YacTb KJIeTKH, peryaupyrouas noCTyIJIEHUE BEIECTB B LIUTOILIA3MYy .

Bomnpoc 39 Anaromo-mMopdosiornyeckre 3J1eMeHThI JTUCThEB, PETYIUPYIOIINE TPAHCIIUPALIUIO .
Bomnpoc 40 MeTo1, OCHOBaHHBII Ha y4eTe MOKa3aTess MPEJOMIIEHUS CBETa BbIKATOI'O COKA.
Bompoc 41 Yepes knetku 3Hm0AepMBl ¢ nosickamu Kacnapu Boja M MUHEpasbHbIE COJIM IIPO-
XOZAT TOJIBKO I10 aIloIlIACTY.

Bomnpoc 142 CBoiCTBO )KHMBOM IIUTOIUIA3Mbl COXPAHATh MOCTOSHCTBO BHYTPUKIETOYHON CpEJIbl.
Bormpoc 43 Pa3zmepsl siapa pacTUTEIbHON KJIETKH, (MKM).

Bonpoc 44 HaussicIieii KaJIOpUHHOCTBIO 00JIAAAt0T.

Bomnpoc 45 Crnenuanucrsl peKOMEHAYIOT Mepe] TEM KaK MOCTaBUTh B Ba3y CpPE3aHHbBIC I[BETHI
(rmanuomychl, XpU3aHTEMbl) MOAPE3aTh KOHYUK CTEOJIS.

Bompoc 46 Bona, Haxonsmascs B HOYBE B JOCTYITHOM JJIsl pACTEHUN COCTOSIHUU.

Bonpoc 47 Boasblil mOTEHIMaN MOYBBI MOCJIE MOXKAA, KOTrJa KIETKH KOPHS MOTYT JIETKO
MOTJIONIATh BOAY.



Bonpoc 48 CusbHoe yIIoTHEHHE TOYBBI 3aTPYyIHSAET MOIJIOIIEHUE BObI KOPHAMM.

Bompoc 49 IIyte Boabl B paCTEHHM COCTOUT U3 TPEX PA3IMUYHBIX I10 CTPOCHUIO U MPOTSKEHHOCTH
qacTei: Mo KUBBIM KJIETKaM KOPHsl, 1O MEPTBBIM 3JIEMEHTaM KCUJIEMbl KOPHsI, cTe0JIs ueperika u
YKUJIOK JIMCTa J0 UCHAapsIOLIel NOBEpXHOCTH. HauMeHbIas CKOpOCTh NEPEIBUKECHUS.

Bompoc 50 MexaHu3M nOIHSTHS BOJBI 33 CYET IPHUCACHIBAIOIIETO NEUCTBUSA TPAHCIIMPALIUH.
Bompoc 51 Bropuunas cTpykTypa Oenka.

Bompoc 52 Iloka3arens NOBpPEXIEHNS pACTUTENBHON KIETKHU.

Bompoc 53 Tpanckpunuus matpuunoi PHK.

Bomnpoc 54 Oprasenisl, BRITOJHSIOMNE TPAHCIIOPTHYIO (DYHKIIHIO.

Bonpoc 55 Opranensibl, BBITOIHAIOIMNE S3HEPIETUUECKYIO (YHKIIHIO.

Bomnpoc 56 YetBepTuuHas cTpykTypa Oenka.

Bormpoc 57 Jlyst rurpohuToB MUHHMAIEHO HEOOXOAUMOE ISl )KU3HU cofiepkanue B, (%0).
Bormpoc 58 M36upaTenbHOE TOCTYIIIEHHUE BEIIECTB B KJICTKY.

Bomnpoc 59 Cocrapinstoiiye KJIeTOYHOM CTEHKH paCcTeHUH.

Bonpoc 60 3aBucumocTb (pM3HONOrMUECKUX (PYHKIUH pacTEeHMH OT 3KOJIOIMYECKHUX (PakTopoB
n3y4daer (pU3HOJIOTUU PaCTEHUH.

Bomnpoc 61 IlosiBneHne kakoro MeTosia CBA3bIBAIOT C BOSHUKHOBEHHEM (PHU3HOJIOTrUU PACTEHUH .
Bonpoc 62 Hayka, wu3ydaromass oO0IIMe MPUHIUIBI CTPOEHHS M (YHKIHMOHUPOBAHUS
pPacTUTEIbHON KIIETKH.

Bonpoc 63 Ilpu Gosjee BBICOKMX CKOPOCTAX LEHTPUPYTHPOBAHUSA OCAXKIAIOTCA KIETOYHBIE

CTPYKTYPBL.
Bomnpoc 64 OCHOBHBIM KOMITIOHEHTOM KJIETOYHOW CTEHKH.

Bomnpoc 65 B 06pa3zoBannu nepBUYHON KIETOUHON CTEHKH.

Bompoc 66 Ha moBepxHOCTH HapyKHOW KJIIETOYHON CTEHKH.

Bompoc 67 OpranonmoM KJIETKH pPacTEHHH, HAKATUIMBAIOIIUM KOHEYHBIE MPOAYKTHI OOMEHa
BEIIECTB.

Bormpoc 68 Kputepun akTHBHOTO TpaHCIOPTa BEILECTB Yepe3 MeEMOpaHy.

Bompoc 69 Co6¢ctennas [IHK B kierkax.

Bompoc 70 CoBMecCTHBII EpEHOC ABYX BEIIECTB B MPOTHBOIOJIOKHBIX HAITPABICHUSIX.

Bompoc 71 Hacocel, mpuHUMarOIIME aKTUBHOE YYaCTHE B TPAHCIIOPTE BEIIECTB Yepe3 MeMOpaHy
KJICTKH.

Bonpoc 72 HapysxHas kietoyHas MmemOpaHa oOecreqyuBaer.

Bompoc 73 Iloka3areis NOBpEXICHNS PACTUTEILHON KIETKU.

Bormpoc 74 CsoiictBO ruipoduiabHOCTH O€Ka U THAPOGOOHOCTH JIMITHIOB.

Bompoc 75 MoHOMEpBI HyKIIEHHOBBIX KHCIIOT.

Bormpoc 76 A3oTtrcToe OCHOBaHUE I'yaHUH.

Bompoc 77 PenenTopom Ha cTpecc-CHTHAI B KIIETKE.

Bormpoc 78 Bennunna, yka3piBaroias Ha MAKCHMaJIbHYIO CIIOCOOHOCTD KJICTKHU TOTJIONIATh BOAY.

Bormpoc 79 Hacocel, npuHUMarOIye akTUBHOE YYaCTHE B TPAHCIOPTE BEIIECTB Yepe3 MeMOpaHy
KIICTKH.

Bormpoc 80 CoBMecTHBII epeHoc ABYX BEIIECTB B MPOTHUBOMOJIOKHBIX HAITPABICHUSIX.
Bompoc 81 BryTpu KieTku B nepeade CUrHaJIOB K TEHOMY.

Bonpoc 82 Omnpenenenue xKuU3HECIOCOOHOCTH CEMSH OCHOBAHO Ha TOM, YTO MPU MOBPEKACHUN
pPacTUTEIbHON TKAHHU.

Bomnpoc 83 PackpyunBaHue 6eIKOBBIX 100y, YIPOIEHUE UX CTPYKTYPBI IPEICTaBIsAET COOOM.
Bompoc 84 Konbuesas monekyna JIHK.



Bompoc 85 AmuHokuc0Ta, copepxkanias MHOTO a3oTa.

Bompoc 86 Bopga, 3akimroueHHas B 3aMKHYTOM MPOCTPAHCTBE BHYTPH MaKpOMOJIEKYJIbl WM
MEX]ly MaKpOMOJIEKyJIaMU OelKa.

Bomnpoc 87 JlaibHUI TpaHCIIOPT — 3TO JBUKEHUE BEILIECTB.

Bonpoc 88 JlonomHuTensHOE AaBleHNE, KOTOPOE JHOHKHO OBITh MPUIIOKEHO K PACTBOPY, YTOOBI
BOCHPENSATCTBOBATH OJTHOCTOPOHHEMY TOK BOJBI.

Bonpoc 89 Bennunna, ykasbiBaroias Ha MaKCUMaJIbHYIO CIIOCOOHOCTH KJIETKH MOTJIOUIATh BOY.

Tewma 2 @otocunTes. [IpixaHue pacTeHUN

Bonpoc 1  IlurmeHTt, ciuyxammil  HENOCPEACTBEHHBIM  JOHOPOM  BHEPruuM UL
(OTOCUHTETUYECKUX PEaKLUH.
Bormpoc 3 Mcxoaubrit MmaTepual 1 GoToCHHTE3a.

Bonpoc 5 YpaBuenue peakuuu poTocuHTesa.
Bormpoc 8 YdeHslii, BHeCIIUH OOJBIION BKJIaJ B U3YYEHHUE MPOIECCOB (POTOCHHTE3A.

Bomnpoc 9 Opranusmel, CHHTE3UPYIOLIME OPraHUYECKHE BEIIECTBA U3 HEOPraHUYECKUX, 3 CUET
SHEPIrUH COJIHEYHOI' O CBETA.

Bompoc 12 bnaromaps (GOTOCHHTETHYECKOH JEATCIBHOCTH PACTCHHH KOHIICHTpAIus
yriaekucioro rasa (C02) B atmocdepe nojaepKuBaeTcs Ha ypoBHE, (%).

Bormpoc 13 OcHOBOIMOJIOKHUKOM y4eHUs 0 poTocuHTe3e B Poccum.

Bompoc 14 Kocmudeckast poiib 3€JI€HbIX pacTEHUM.

Bomnpoc 15 Opranousl, B KOTOPBIX IPOUCXOIUT Ipoliecc GpoTocuHTe3a.

Bonpoc 16 baktepuu, ¢ nmosiBiieHHEM KOTOPbIX B aTMocdepe 3eMIin MOSBUIICS KUCIOPO/I.
Bonpoc 17 MeMOpaHbI XJIOpOIIIaCTOB, HECYIe (POTOCHHTETUYECKUE ITATMEHTHI.
Bomnpoc 18 JlelikoniaacTel, HaKamIMBaOUIUE KpaxMall.

Bompoc 19 ®orocunTe3 Bcex pacTeHHil 00eCreurnBaeT €XEeroJHoe MOCTYyIUIEHuE B atMochepy
KHCIopoaa, (MpA. TOHH).

Bonpoc 20 Bripocuiie B TEMHOTE 3THOJIMPOBAHHBIE TPOPOCTKH.
Bompoc 21 Xpomartorpaduuecknit MeTon pa3aeiaeHusi TUTMEHTOB.
Bonpoc 22 Haubounee xapakTepHble aHATOMHUECKHE TPU3HAKY JIMCTA KaK opraHa (OTOCHHTE3a.
Bompoc 23 3enenslii IBET paCTEHUN.

Bormpoc 24 TIpu o6pazoBanuu ¢heopuTHHA BBITSHKKA 3€JICHOTO JIUCTA.
Bompoc 25 IIpoBuramus A.

Bormpoc 26 T'napoduiibHbIe CBOICTBA MOJICKYJIBI XJIOpO(hHUILIA.
Bonpoc 27 I'napodobHbIe cBoiicTBa MOIeKyIaM XJI0poQuiLia.
Bomnpoc 28 B cocraBe MomneKkyibl XJI0poduinia BXOIUT aToM.

Bomnpoc 29 IIpu B3aumoaeiicTBuM XJ10po(uiia co MIe0YbI0.
Bompoc 30 Cunrte3 AT® B kieTkax.

Bonpoc 31 Ilpu crnomHoit o6mayHocTr (OTOCHHTE3A.



Bompoc 32 KneTtouHoe nbIxaHue.

Bomnpoc 33 Butamun, BXOASIIMN B COCTaB MUPUIUHOBBIX JErUIPOreHas.
Bonpoc 34 CobctBennas JJHK B kinerkax.

Bompoc 35 IIpoaykToM ruaposin3a Kpaxmania.

Bompoc 36 Peakuuu rimkonusa.

Bompoc 37 KoneuHblil TpOayKT TJIMKOJIU3A.

Bomnpoc 38 IIponykT aHa3poOHOT 0 JbIXaHUS.

Bonpoc 39 Ilornomenue Boasl (H20) B nukime Kpebca mnpoucxomuT B Xoie peakuuu
MIPEBPAICHUS KUCIOTHI.

Bonpoc 40 IlepeHocunku 3JIeKTpPOHOB 00pa3ylOT Ha BHYTpPEHHEH MeMOpaHe MHUTOXOHIpUN
YeThIpe KOMILIEKCa; MPH 3TOM OKUCIEHHE CyKIMHAaTa (SIHTapHOW KUCIOTHI) KaTalu3UpPyeTcs
KOMILIIEKCOM.

Bomnpoc 41 IIpu o6pa3oBanuu peopuTrHa BHITSKKA 3€JIEHOT0 JIMCTA.

Bompoc 42 I'pynmna opraHu3moB, HpeICTaBUTENH KOTOPOW B arpodKOCHUCTEME 3aKaHYUBAIOT
npeo0pa3oBaHUE COTHEUYHON YHEPTHUU.

Bonpoc 43 3nauenue meHTo30¢ocaTHOrO NHMKIA y PACTEHUH 3aKIOYaeTcs B TOM, UYTO OH
CHa0XaeT KIEeTKH.

Bonpoc 44 B pe3ynbTate paboThl 3JIEKTPOH-TPAHCIIOPTHOM LIETN ABIXaHHUS.

Bompoc 45 YHuBepcanbHBIM UCTOUHUKOM 3HEPTUU I IPOLIECCOB JKU3HEAECATEIBHOCTH CIIYKUAT
Bormpoc 46 B npouecce npixanust mpy pacuierlJIeHUH yriaeBoA0B Hanbobiiee kommuectBo ATO.
Bonpoc 47 I'puGoBuHbIE YaCTHIIBI HA BHYTPEHHEW MeMOpaHe MUTOXOHPU SBISIOTCS ...
Bomnpoc 48 OnpenenuTs MHTEHCUBHOCTbD JIbIXaHUSI PACTEHUH.

Bomnpoc 49 [Ipixarensubrii kodgpdunuent(IK) npopocimmx ceMsH MOACOTHEYHUKA.

Bonpoc 50 OxucnurensHoe hochoprinpoBaHue.

Bompoc 51 B cocraB ackop6aTokcuia3sl BXOAMT.

Bompoc 52 JIns 6nocuHTE3a )KUPOB JBIXaHUE TTOCTABIISET:

Bonpoc 53 3akmounTenbHblii 3Tan a3poOHOro JbIXaHusl.

Bomnpoc 54 JloHop 271€KTpOHOB, ABUTAIOIIMXCS IO 3JIEKTPO-TPAHCIOPTHON IIE€NU JIbIXaHUS.
Bonpoc 55 Opranonamu B KOTOPBIX IPOUCXOAUT Ipolecc (OTOCHHTE3A.

Bompoc 56 XpomoTorpaduueckuii MeTo| pa3aesieHus] MMTMEHTOB IPEIOKUI.

Bomnpoc 57 Peakuus riavkonusa.

Bonpoc 58 OO0uiue 4yepThl AbIXaHus U OTOCHHTE3A.

Bomnpoc 59 KapatuHouibl oriomaroT.

Bompoc 60 Ponn cBetoBoit ¢asel B (poToCcHMHTE3€ 3akiiouyaeTrcs B TOM, YTO B XOJAE€ Hee
00pa3yTCs MOJIEKYIIBI.

Bompoc 61 B pesynbrare cBeToBoi (ha3el poTOCHHTESA.

Bormpoc 62 C3-nyth poTonCHTE3A.

Bompoc 63 ButamuH, BXOASIIKMNA B COCTaB MUPUIUHOBBIX JE€TUAPOTreHA3.

Bonpoc 64  IlurmeHT, cCiyXamuii  HEMOCPEACTBEHHBIM  JOHOPOM  DHEPruu  JJis
(OTOCUHTETUYECKUX PEaKLUH.

Bompoc 65 Ponn cBetoBoit ¢asel B (poTrocMHTE3e 3akitoyaeTcs B TOM, YTO B XOJAE€ Hee
00pa3yTCs MOJIEKYIIHI.

Bonpoc 66 Ilornomenue Boasl (H20) B nukime Kpebca mnpoumcxoguT B Xole peakluu
MIPEBPAICHUS KUCIIOTHI.

Bomnpoc 67 KnerouHoe npixanue.
Bomnpoc 68 B pesynbTare cBeToBOI (haszwl (hOTOCHHTE3A.

Bonpoc 69 McxonusiM MaTepraioM uist JOTOCHHTE3A.



Bompoc 70 [lns pacTeHH XapaKTepeH TUI ITUTaHUS.
Bormpoc 71 Tlpu crmomHoi 061a4HOCTH (DOTOCHHTE3a OrpaHUYHUBACTCS.

Bompoc 72 Y4enslii, Ha3BaBIIMI NPOLECC CUHTE3a OPraHUYECKUX BELIECTB M3 HEOPraHUYECKUX
(OTOCHHTE30M.

Bompoc 73 BajneHTHbI€ CBSI3U aTOMOB BOAOPO/A U KHCIOPOJa B MOJIEKYJI€ BOABI PACIIOI0KEHbI
O] YIJIOM T'PaJlyCoOB.

Bomnpoc 74 YaukanbHOE€ CBOMCTBO pacTEHUS.
Bompoc 75 T'mnpodoGHBIe cBOMcTBa MOJIEKYIaM XJI0pOohHILIa.
Bonpoc 76 B cocraBe MomneKyibl XJI0poduiiia BXOJUT aToM ...

Bonpoc 77 Ilpu B3aumMoaeicTBUM XJIOpO(pUILIA CO MIEIOYBIO.
Bormpoc 78 XpomoTorpadudeckuit METO pasiesieHus MUTMEHTOB.
Bomnpoc 79 Peakius raukosnusa.

Bompoc 80 Cunrte3 AT® B kieTkax.

Bomnpoc 81 Ilpu cruomHoii o61agyHoCcTH (OTOCHHTE3a OTPAaHUYHBACTCS.

Tema 3 Poct m pasButue pacteHuil. CUHTE3, NIPEBPAILECHUE U NEPEABUKCHUE OPraHUYECKUX
BELIECTB B PACTCHUU

Bonpoc 1 Haubonee nepcrnekTUBHOE ¢ TOYKU 3peHHUS] OMOJOrMH, arpOTEXHUKH U 3KOHOMMKH
pa3MHOXEHHUE.

Bonpoc 2 CoenuHeHusi, ¢ MOMOIIBIO KOTOPBIX OCYUIECTBIISIETCS B3aUMOJECHCTBHE KIIETOK,
TKaHEll W OpPraHoB M KOTOPBIE B MaJbIX KOJMYECTBAX HEOOXOMMMEI I 3allycKa U PEryJsIuu
(bU3NONOTHYECKUX U MOP(HOTCHETUIECKIX TPOrPaMM.

Bonpoc 3 Xumudeckue B3auMOoJICHCTBUS MEXKY PACTCHUSIMH B COOOIIECTBAX.

Bomnpoc 4 ITo Mepe crapeHus pacTeHUs BbIIEIEHUE BEIIECTB B OKPYKAIOUIYIO CpeNy.

Bonpoc 5 CBOICTBO cOMaTHYECKUX KIETOK PACTEHUH MOJHOCTHIO PEAJU30BBIBATh MOTEHLIMAI
pa3BUTHS.

Bonpoc 6 AMIUHOKHCIIOTa, cofiepikalasi MHOTO a30Ta.
Bonpoc 73aBucuMocTs pocTa U pa3BUTHUSI OJJHUX OPraHOB PACTEHUN OT APYTHX.

Bomnpoc 8 [IpobyxaeHue cisiux NoYeK BbI3bIBACTCS yJalCHUEM.
Bompoc 9 IIpopacranue cemsH.

Bonpoc 10 YepenoBanue mepuofoB OOMIBHOTO U cIa0Oro IMIIOAOHOLIECHUS Y MHOTOJIETHUX
pacTeHuil.

Bomnpoc 11 CocrosiHue noKos HEea0ro pacTeHHs XapaKkTepru3yeTcCs.
Bomnpoc 12 Curnan ajs BCTYIUICHUS paCTEHUSI B COCTOSIHUE TTOKOS.
Bomnpoc 13 IlpaBunbHast mociae10BaTeIbHOCTh (a3 B OHTOr€He3€e KJIETKH.
Bompoc 14 Beictpoe yBennueHrue oobemMa KIETKH.

Bompoc 15 Perynupyer BTOpH4HOE yTOIIIEHUE KOPHS.

Bompoc 16 Huruburtopsl, coaepkammyecs B CEMEHaX M MPENIATCTBYIONIME MPOPACTAHUIO,
00y CIIaBIMBAIOIINE TTOKOM.

Bonpoc 17 OcHOBHBIM HCTOUYHUKOM (hochaTOB MU MPOPACTAHUH CEMSH.

Bonpoc 18 I'pynma opraHu3MoB, MpeACTaBUTEIN KOTOPOW B arpo’KOCHCTEME 3aKaHUMBAIOT
peo0pa3oBaHUE COJIHEUHOM YHEPruu.
Bompoc 19 ®asza crapoctu.



Bompoc 20 Bpewmst oT Hauana nelicTBUs pa3apakuTens A0 Hayana BUAUMOW peakliyH.

Bomnpoc 21 Cornacno teopun TyMaHoBa, pacTeHUs NPOXOAST TPH dTana MOArOTOBKU K 3UMOBKE.
Bompoc 22 [ToBpexkaeHus 4aCTH PaCTEHMs MM BCETO OPraHU3Ma.

Bompoc 23OpueHTanuss B MpPOCTPAHCTBE, OOYCIIOBJIEHHAs HEPABHOMEPHBIM paCIpeIeICHHEM
KHCIIOPO/a.

Bonpoc 24 Bupa mokosi, KOTOphIi 00yclaBIuBaeTcs: (pU3HOIOrHUEeCKUM COCTOSTHUEM PAacTEHUs U
SBJIAETCS CIIEJCTBUEM €€ DBOJIIOLUU.

Bompoc 25 Ckapuduxarus.

Bomnpoc 26 Knerounoe cTpoeHre opraniu3MoB.

Bompoc 27 BeretanimoHHbIN METO — 3TO BhIpALlIUBAHUE PACTCHUI.

Bomnpoc 28 IIpocTpaHcTBeHHast OpraHu3anys OTAEIbHBIX YacTel, pa3jeneHue (PyHKIUs M0 OCH
pacTeHul.

Bonpoc 29 BausiHue oHUX yacTeil opraHu3Ma Ha CKOPOCTb U XapaKTep pocTa IpYyrux.

Bompoc 30 B peryssiuuu npopacTaHusi CBETOUYBCTBUTEIBHBIX CEMSH.

Bomnpoc 31 I'a3006pa3HbiM (pUTOTOPMOHOM SIBJISIETCH ...

Bompoc 32 [Ipouecc 3BONMIOIMOHHOTO Pa3BUTHS PACTUTENBHBIX OPraHW3MOB, IPUHAIEKAIINX K
OJIHOMY TaKCOHY.

Bomnpoc 33 3anepxath cTapeHre OAHOJIETHUX PACTEHHIA.

Bormpoc 34 ®utoropmMoH, CriocoOCTBYIONINN 3aKPBIBAHUIO YCTHHII.

Bompoc 35 Ilapa3uTtsl, nocensrouecs Ha MEpTBbIX OCTaTKaXx.

Bompoc 36 3aBucumMocTb pocTa U pa3BUTHUS OJHUX OPraHOB PACTEHUM OT IPYTHX.

Bomnpoc 37 Ha nosne nimeHuIbpl MOXHO HAWTH MPOPOCTKH, JIMIICHHBIE 3€JIEHON OKPaCKH.

Bonpoc 38 OcHOBHBIM UCTOUHUKOM (hocaTOB MPU MPOPACTAHUH CEMSH.

Bomnpoc 39 HauBsiciiei KaJopUitHOCTBIO.
Bompoc 40 Perynupyer BTOpH4HOE yTONIIEHHE KOPHS.

Bonpoc 41 TIlokoii, KOTOphIii 00YCITaBIMBAIOT HHTUOUTOPHI, COAEpXkKAIIMecs B CEMEHax H
MPENATCTBYIOLINE IPOPACTAHHUIO.

Bompoc 42 Tlokazarens, Bo3pacTaloluii Ipy MPOropKaHUU KUPOB U MACEIL.

Bompoc 43 BausiHue oqHUX 4acTeil opraHnu3Ma Ha CKOPOCTb U XapaKTep pocTa IPYyruXx.

Bompoc 44 B nepBslii nepuos 3acyXu B JJUCThSAX PE3KO BO3pacCTaET.

Bompoc 45 IIpouecc 3BOMIOIMOHHOTO Pa3BUTHS PACTUTENBHBIX OPraHW3MOB, IPUHAAIEKAIINX K
OJTHOMY TaKCOHY.

Bomnpoc 46 Iloka3aTeins, BO3pacTarolLyiil Ipy NpOpacTaHUU CEMSH MAaCIUYHBIX KYJbTYP.

Bonpoc 47 Yem obecrieunBaroT pacTeHUE-X0391MHA KIyOeHbKOBbIE OAKTEpPHH.

Bomnpoc 48 [IutaTtenbHas eHHOCTb O€IKOB O00O0BBIX KYIbTYD, %o.

Bomnpoc 49 [IutaTtenbHas HEHHOCTh O€JIKOB 3€PHOBBIX KYJIbTYD, %o.

Tema 4. MunepanbHoe nutanue pacteHuid. [Ipucnocobnaenue n ycToH4MBOCTh pacTEHUI Cpesibl

Bonpoc 1 Kontpons (anarHoctuka) 3a TUTAHUEM PACTEHUI Ha OCHOBE aHaJIU3a IOYBHI.
Bonpoc 2 Cpena, B KOTOpOii 60JIb111€ BCEI0O MUKPOOPTraHU3MOB.
Bomnpoc 3 Conepxanrie KaJablHs YBEIMYUBAECTCS IO MEPE CTAPEHUS TKAHEH.

Bompoc 4 OntumasnbHoe 3Hauenne PH cpezs aiis normomieHus noHoB ammonus (NHa).
Bomnpoc 5 Okcanat xanpuusi.
Bomnpoc 6 Xumuueckue 351eMEHTHI B KIIETKE.

Bomnpoc 7 BHyTpu KieTkH B mepefadye CUTHAJIOB K TEHOMY.

Bonpoc 8 DddexkTuBHOE NepeaBHKeHnEe MUHEPAIbHBIX BEUIECTB U MPOIYKTOB (POTOCHHTE3A IO
cocynaM o0ecreunBaeT BbICOKasi ClIOCOOHOCTD BOJIBI.

Bonpoc 9 KnnyOenbkoBble OakTepru 00ecrieunBaroT pacTeHUE-X031HA.



Bomnpoc 10 HenoctaTok a3ota B 1o4se.

Bompoc 11 Henocratk xene3a y pacTeHH.

Bonpoc 12 Pe3kuii neuiut coennHeHui cepbl paCTEHUs UCIBITHIBAIOT IPU 3aCOJIEHUU.
Bompoc 13 IlepBoHaydanpHbIi 3TaIl MOMVIOMIEHUS] MUHEPAJIBHBIX BEIIECTB PACTEHUEM.

Bompoc 14 TTono6Ho 3acyxe Ha pacTeHUE JIEHCTBYET.

Bompoc 15 [edunurt xakoro snemMeHTa y TIJIOMOBBIX PACTEHHUM BBI3BIBACT PO3ETOYHOCTH M
MEJIKOJIUCTHOCTb.

Bompoc 16 Cpena, B koTopoii 00JibIlie BCETr0 MUKPOOPTaHU3MOB.

Bonpoc 17 CriocoOHOCTb TEIIOMIOOUBBIX PACTEHHUH BBIIEPKUBATH TEMIIEPATYpPbl HECKOIBKO
Boime 0°C.
Bompoc 18 B 3amuTe pacrennii ot nH(EKIuii O0JIBITYIO POJIb.

Bomnpoc 19 YVkaxuTte psii 31eMEHTOB, BKIIOYAIOIIMI TOJIBKO MAaKPO3JIEMEHTHI.

Bomnpoc 20 Ykaxkute psii 371eMEHTOB, BKIFOYAKOIIUI TOJIBKO MUKPO3JIEMEHTHI.
Bomnpoc 21 K MukposiemeHTaM OTHOCST 3JIEMEHTHI.

Bormpoc 22 B nepBblii epruoA 3aCyXHU B JIMCThAX PE3KO BO3PACTAET COLEPKAHUE.
Bompoc 23 Buonoruueckast moraomaroriasi CrtocoOOHOCTh MOYBHI.

Bompoc 24 3nauenne Maruus [y pacTEHUN.

Bomnpoc 25 Cpena, B KOTOpoii 601bIIe BCEro MEKPOOPTraHU3MOB.

Bompoc 26 YacTh pacTeHHs ¢ HAUMEHBIIUM KOJIUYECTBOM HUTPATOB.

Bonpoc 27 IlpumoceBHOoe ymoOpeHHE BHOCAT OJHOBPEMEHHO C TIOCEBOM HWIHM IOCAJIKOU
pacTeHuM.

Bompoc 28. ®opmupoBaHue MpoOYHON COJIOMHHBI M TMPEJOTBPAILECHUS MOJIETAHUS, 3€PHOBBIM
KYJIbTYypaM.

Bompoc 29 IIpoButamMmuuom A.

Bonpoc 30 ITycTo3epHOCTb y XJI€OHBIX 3JIaKOB BbI3BaHa HEAOCTATKOM.

Bonpoc 31 Mopo30cTOHKOCTh 03UMBIX KYJIBTYP MOBBIIIAIOT YAOOPEHHUS.

Bonpoc 32 Kaknx XUMHYECKUX 3JIEMEHTOB B KJIETKE OOJIbIIE BCETO.

Bomnpoc 33 I'ubenp pacteHuil noz O0JIbIIMM CHEXHBIM ITIOKPOBOM.

Bonpoc 34 Xumuueckue B3auMOIeCTBUS MEXAY PaCTEHUSIMHU B COOOIIECTBAX.

Bompoc 35 JKapocToikocTs — 3T0 criocOOHOCTh pacTeHuii mepenocuTs Temuepatypsi, (°C).
Bormpoc 36 I'uGens pactenuii OT CMbIBaHHUS BOJIO .

Bonpoc 37 DddexTrBHOE NMEepenBUKEHNE MUHEPATbHBIX BEIIECTB U IPOAYKTOB (DOTOCHHTE3a IO
cocynaM o0ecreunBaeT BHICOKAsi ClIOCOOHOCTH BOBI.

Bompoc 38 OOHakeHHWe IOJ36MHOM 4YacTH CBS3aHO C YMCHBIICHHEM TEMIEPAaTypbl H
3aMep3aHUuEeM BEPXHErO CIIOS MOYBHI.

IIpouenypa oueHNBAHUS TECTUPOBAHMS:

ITocne wm3ydeHust Marepuana CTyAEHT HPOXOIUT TecTupoBaHue. Kaxaomy oOyuaromemycs
paszaercs KOMIUIEKT TECTOBBIX 3aJaHMi, COCTOSIIMX M3 TECTOBBIX 3aJaHUN IO pasjeiiaM
aucuumnHeel.  [IponomkuTenbHOCT TecTUpoBaHUA 45 MUH. Meron tectupoBaHus —
Oymaxubiii, cucrema Moodle. CrymeHTy HEOOXOAWMO BBIOpaTh OMMH WA HECKOJIBKO
MIpaBUJIbHBIA OTBET.



Kpurepuu oueHku TeCTUPOBAHMSA |
Kpurtepuu oneHkmn:

- OIIEHKA «OTJHYHO» BBICTABIIICTCS 00Yy4YarIIEeMycCs, €ClIM OH AEMOHCTPUPYET OT
85-100% BrInoTHEHU 3aaHui. Bee TpeOoBaHuUsI, MPEABSIBISEMBbIC K 3a]JaHHIO, BHIMIOJHEHBI.

- OI[EHKA «XOPOII0» BBICTABISIETCS 00YyJaroOmEeMycsi, €CIIH OH JEMOHCTPUPYET OT
71-84% BwimonHeHUs 3a0aHUi. Bee TpeboBaHus, IpeabsBIsIEMbIC K 3aJaHUI0, BBHITIOJIHEHEI.

- OlleHKA «YIOBJIETBOPUTEJIBHO» BBICTABISIETCS O0O0ydYaromemycsi, ecid OH
nemoHcTpupyeT ot 50-70% BeImonHeHus 3aAaHusl. bonbmMHCTBO TpeOOBaHU, MPEbIBIsIEMbIE
K 3aJJaHHIO, BBITTOJTHCHBI.

- OILlEHKA «HEYI0BJIETBOPUTEJIbHO» BBICTABISETCS OO0Yy4alOmMEMyCs, €CJIIH OH
nemoHcTpupyer MeHee 50% BBIONHEHHUS 3aaHus. MHorue TpeOOBaHUS, MPEIbIBIIEMBIE K

3aJaHUI0, HC BBIITOJIHCHBI.

5 3AJJAHUSA JIJISI BBITOJTHEHUSA KOHTPOJIBHOM PABOTHI
YACTD I. IEPEYEHDb BOITPOCOB JJIAA BBIIIOJIHEHUSA
KOHTPOJIbHOM PABOTHI

Pazne 1. ®u3uonorus u 6MOXMMHUS PACTUTEIbHOMH KJIETKH

1. OOumwmii mnaH CTpOEHUS PACTUTEIBHOM KJIETKH, €€ OTINYHME OT >KMBOTHONH. OCHOBHBIE

KOMITOHEHTBI PACTUTEIbHON KIETKH U UX (PYHKIIUH.

Cocras, cTpyKTypa, QyHKIMH s7ipa KieTkH. HyKkIenHOoBbIE KMCITOTHI.

XUMHWYECKUH COCTaB, CTpOEHHE M (DYHKIUH KIETOYHOM O0O0O0NI0YKH; ee pojb B

MOTJIOLIEHUH BELIECTB.

CocraB, crpoeHue, GyHKIUN MUTOXOHJPUI U XJIOPOIIIACTOB.

AmuHokucnoTsl. CTpoeHue, CBOWCTBA, KJlaccu (puKanus.

CocraB, cTpyKTypa, QYHKIIUN OEIIKOB.

Knaccudukanus 0enkos.

JIunuel, ©X COCTaB, CTpOEHUE, PYHKIUU.

VYrIi1eBOAbI pACTEHUH.

0. MemOpaHBbI KJIETKH, UX XMMUYECKUHA COCTaB, CTPOCHUE, QYHKIUH.

1. Xumunueckas npupoaa, GyHKIUHU, cCOCTaB (epMeHTOB. BUTaMUHBI Kak COCTaBHBIE YaCTH
(hepMeHTOB.

12. Crneuudununocts pepmeHTOB. MexaHu3M neicTBrs pepMEeHTOB.

13. Knaccuduxanus ¢pepmenton. @epMeHTHI Ki1acca I'HIpoas.

14. TlonsitTue o HeMmeraOomMyeckoM (MAaCCMBHOM) W METa0OJIMYeCKOM (aKTUBHOM)

TIOTJIONICHUH BeIecTB KieTKoi. Ponb nud dysun.
15. Ponb KIETOYHBIX IEPEHOCUUKOB B MOIJIOIIEHUH BelecTB. [InHonuTo3.

PN
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Paznen |1. Boaublii pe:xxum pacTeHui

1. Conepxxanue, CBOWCTBA U POJIb BOABI B )KU3HU PACTECHUM.
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IlonssTie 00 ocCcMOCE, OCMOTHYECKOM IIOTEHIHMAJe€ KM OCMOTHYECKOM JIaBJIEHUH.
VYpaBuenue Baut-I'odda.

PactutenpHas KieTka Kak OCMOTHYEcCKass cuctema. MeTroabl — OmnpeneseHus
OCMOTHYECKOTO JIaBJICHHUS.

Ilornomienre BOABI PACTUTENBHONW KIETKOM. MeToabl OmpeAesieHUs] COCYIIEH CHJIbI
KJICTKH.

BenuuuHbl OCMOTHYECKOTO JABJEHUS M cocylled cunbl. Duznonoruyeckas pob
OCMOTHYECKHUX MPOIECCOB.

KopHeBoe naBnenue, cocyuas 1 HarHeTaroWas IesITEIbHOCTh KOPHEBOW CHCTEMBI.
Brusiaue gakTopoB cpeipl Ha MOTJIOMIEHUE BOJBI PACTCHUEM.

Tpancniupanus, ee 3HadueHHE B KU3HM pacTeHud. Ilokasarenu, XapakTepusyrollue
TpaHCIUPANHIO (MHTEHCUBHOCTD, MPOTYKTUBHOCTbD, TPAHCITUPAITIOHHBIA KOI(DUITUEHT).
YcrpuuHas M KYTUKYJSIpHAass TpaHcnupaunus. MeToabl CHHXKEHUsS TpaHCIHUpaLUU
(aHTHTpaHCITUPAHTHI).

®opMblI BOJIBI B MOYBE U UX JOCTYITHOCTh PACTEHHUIO.

VYcrbuuHas U BHEYCThUYHAS PETYIISAIUS TPAHCIUPAIUU.

Bonueiii  6amanc pacrenmii. Boanblii  peguuuT, 3aBsgaHue; WX BIMSHHE Ha
JKUA3HEAECATEIbHOCTh PACTEHUN.

XapakTepucTUKa PA3JIMYHBIX TPYNI PACTEHUN MO WX BOAHOMY DPEXKUMY: TUTPODUTHI,
Me30(UTHI B KCEPOPHTHI.

[TepeaBurxeHue Boabl B pacTeHHH. PoJib BEpXHEro (TpaHCIupalius), HUKHETo (KOPHEBOE
JIaBJICHWE) ABUTATENIEd BOJHOTO TOKAa M CHJI CIETJIEHHUS MOJIEKYJ B COCyJax s
MTOTHSTHSI BOJIBI HA OOJBIITYIO BBICOTY.

Opormenne. @U3NOJIOTUTIECKUE CITOCOOBI ONMPEAEICHHs] CPOKOB U HOPM IOJIUBA.

Pazpgea II1. ®orocunres

Omnpenenenue, 3J1eMeHTapHOE ypaBHeHHE mpoiecca ¢orocuHTe3a. [lnanerapHas poib
¢doTocuHTE3A.

[TurMeHTHI XJ10pONIacToB, X y4acTHE B MPOLIeccax KU3HEAeITeTbHOCTH PAaCTEHUH.
Xnopoduiibl, UX CyMMapHas U CTpyKTypHas Xumuueckas hopmyiia, GQyHKINH.
KapotuHouab! u uX poiis B mporecce GOTOCHHTE3a U IPYTHUX MPOIIECCax.

Ponep nurmMenTtoB B mornomeHuu cBera. Mx cmnektpel nornomeHus. llonsrue o
BO30YX/I€HHOH MOJIeKyJie XJIopoduiia.

CaetoBas CTaus dorocunTe3a. ®doronus BOJIbI. D OTOCHUHTETUUYECKOE
(dhochopunpoBaHue.

TemuoBas craaus potocunTesa. Lukn Kanpuna.

OcobenHoct  (OTOCHMHTE3a y  HEKOTOPbIX BMJOB pPAacTEHUHl  TPOMHYECKOIO
npoucxoxenus (C4 - nyTh GOTOCHHTE3A).

3aBUCMMOCTh (POTOCHHTE3a OT dTAlla OHTOr€HE3a, COAEPIKAHUS XI0pohHUILIa.

[TonsiTue o cBeToBOM HachlmleHUU. CBETOMOOMBBIE U TEHEBBHIHOCIHMBBLIE PACTCHHS.
CBeTOKYJIbTYpa CeIbCKOX035IHCTBEHHBIX PACTCHUH.

BrnusHue TemmepaTypel M BOAHOTO pexuma Ha QorocuHTe3. CyTOUHBIH X0
¢doTocuHTE3A.

3aBUCHUMOCTb Iporecca (GoTOCHHTE3a OT KOHIEHTPAIMK YIJIEKHCIIOro ra3a U KMUCIopoaa
B BO3/yXe€.

[TonsiTe 00 MHTEHCUBHOCTH M YUCTON MPOAYKTUBHOCTH (POTOCHHTE3A.

dorocuHTe3 B mMoceBax. BimsHHe Ha (OTOCHHTE3 TYCTOTHI CTOSHUS M CHOCOOOB
pa3MelleHusl pacTeHUH, OPOILICHHUs, Y00 PEHUII.

Pone MuHEpaabHOrO MUTAHUS B Mpolieccax POTOCHHTE3A.

Pa3znen IV. [Ipixanue pacTeHuit
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JpixatenpHplii KO3 (UUUEHT W MHTEHCUBHOCTb JbIXaHUS, HMX 3aBUCHUMOCTb OT
YCIOBUM.

CyMmMapHOe ypaBHEHHE XUMUYECKUX IPEBPALICHUN NPH JbIXaHUU. 3HAUEHHUE JIbIXaHUs
B KU3HM PacCTEHUM.

OKuCINTENFHO-BOCCTAHOBUTEIIbHBIE CUCTEMBI pacTeHui. [lernporeHassl 1 OKCHIA3bI,
uX QYHKIUU.

[TonsTe 00 aHAPPOOHOM H a9POOHOM JBIXaHHH.

CyTb aHaspoOHOM (ha3bl AbIXaHUs (TIMKOIU3) U ee (Pr3HOoI0orndecKast poib.

AspoOHas (daza nprxanms (uukn Kpebca). DHepreTudyeckoe W MeTa0OIUY €CKOE
3HaYeHHE.

JpixarenpHas nens. [{lutoxpoMHas cucrema, ee GyHKIMOHAIbHOE 3HaUEHHUE.

AT® u xopepment A (KoA) — HOcHUTEnHn MakpOdSHEPreTHYECKHX CBsI3ed; PpOIb
IBbIXaHUS B UX OMOCHHTE3E.

CBs3b (conpsbkeHue) aAbixaHus U GochopuimpoBanus. XemuocMorudeckas Teopus I1.
Muruenna.

3aBUCUMOCTb JIbIXaHHUS OT PA3JIMYHBIX (AKTOPOB OKpPYKaIOLIEH cpelsl (TeMiepaTypa,
BJIQ)KHOCTb, F'a30BbIN COCTaB U JIp.).

IIpuempl ymnpaBileHUs [JBIXaHMEM BO BpPEMsI XpPaHEHUS CEJIbCKOXO3SMCTBEHHOU
IPOAYKLIHH.

Bnusnue csera Ha apixanue. [Tonsatue o ¢poToapIXxaHUU.

B3auMocBsi3b MeXay GOTOCUHTE30M U JIbIXaHUEM.

[ToHsiTHE O OBIXaHUU POCTA U ABIXaHUU MOAJIEPKAHUS CTPYKTYD.

[TonaTtue o ravokcuiaaTHOM U mneHTo3odochaTtHOM nukie. Mx 3HaueHue B KU3HHU
pacTeHuil.

Pazgea V. Poct n pasBuTHe pacTeHui

ITonsTue o pocre u pazBuTHM pactreHuid. Passl pocTa KJIETOK.

KynbTypa n301MpoBaHHBIX PACTUTENBHBIX KJIETOK U TKaHel. Mcnonp30BaHue MeTona B
pacTEHUEBOJICTBE.

Tumnsl pocTa opraHoB pacTeHUi. bombias KpuBas pocra.

@DakTOpHI Cpelibl, BIUSIOLIME HA POCT pacTeHUH (TemMmepaTypa, CBET U 1p.).

Ilokol pacTeHMH M €ro 3HayeHWe; NPUYUHBI, BUIAbI NOKOS. DU3MOIOrHYECKUE
OCOOEHHOCTH TMOKOSILIMXCS TKaHEH W OpraHoB; CIOCOOBl HapyUICHMs] U IPOJJICHUS
MIOKOS.

JIBH>KEHUS OPraHOB PacTEHUU.

[TousiTie o puToropmoHax, ux (PU3NOJOrUUYECKas POJIb.

AykcuHbl, ru00epe/yIuHbl U IUTOKMHMHBI: XUMHUYECKas MPUPOJAA, MECTO CHUHTE3a,
¢uznosornyeckas posib, IPUMEHEHNE B IIPAKTUKE CEJIbCKOIO X031 CTBA.

Wuruburopel pocra pacteHuil (aOcuuzoBas Kuciaora, 3TuieH). llpumenenue B
IIPAKTUKE CEJIBLCKOI O X034HCTBA.

Cunternueckue (U3MOIOTMYECKM AKTHUBHBIE BELIECTBA U HMX IPAKTUYECKOE
UCIOJIb30BaHUE.

B3aunmopneiictBue opranoB pacteHus. Koppensuus u nojJspHOCTb.

[TonsiTHE 00 OHTOrEHE3€E U ero JTamnax.

doroneproausM. ['opMoHanbHAs TeOpUs pa3BUTHS PACTEHUM.

Tepmonepnonnsm M SpoBU3ALMS pacTeHUI. 3HaueHHE MX JUIsl MPAKTUKU CEIbCKOTO
XO035CTBA.

OcCHOBHBIE TMOJOXKEHHUS] TEOPUH LUKJINYECKOTO CTAPEHHUsS M OMOJIOKEHUS PACTEHUM.
IIpakTueckoe 3HaueHuUe.

Paznen VI. Cunres, npeBpaiieHue U nepeiBuKeHue
OPraHU4YeCcKHX BelleCTB B PACTCHUH
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[ToHsiTHE O KOHCTUTYLIMOHHBIX U 3aIIACHBIX BEIIECTBAX B PaCTECHUMU.

IIpeBpamienne kpaxmaia U caxapo3bl B pacTeHUH. DepMEeHThI TPEBpaLICHU .
IIpeBpamienue a30TUCTBIX BELIECTB TP IPOPACTAHUH CEMSIH.

buocunres 6enka. Poiab HykJIEMHOBBIX KUCIIOT B OMOCHHTE3E.

[IpeBpanienue IUNUI0B B PACTECHUHU.

Buramunsl, ux pusnonorudeckas ponb. Kinaccuuxaims BATAMUHOB.

BuTtaMuHbI, pacTBOPUMBIE B JKHPAaX U PACTBOPUTEISAX KUPOB.

BonopacTBopuMbIe BUTAMUHBI.

AHTOLUMAaHbl — MHUIMEHTHl KJIETOYHOrO COKa pacTeHUil. XUMH4YecKas Mpupoja,
¢duznonornyeckas poib.

®naBoHBI M (IIABOHOJIBI, UX XUMHUYECKas MpUpoaa U (pU3HoIormueckast poib.
I'mko3unpl W ankajmouabl, WX  XUMHUYECKHM  COCTaB, COAEPKAHUE B
CENbCKOXO351ICTBEHHBIX PACTEHUSX.

Opranuueckue KUCiaoThI.

AHTHOUOTHKY ¥ PUTOHIIUABI PACTCHHIA.

[lepemenienue 1 TpaHCIIOPT OPraHUYECKHUX BEILIECTB B PACTEHUU.

Jy6unbHble BemectBa. Kayuyk.

Pazgen VII. MuHepajibHOe IUTAHHE PACTEHUH

HeoOxoaumple pacTeHUIO MaKpOdJIEMEHThI, UX yCBOsieMble ()OpMbI, HU3MOTOTHYECKas
pOJIb.

HeoGxoaumble pacTeHUI0 MUKPO3JIEMEHTHI, UX (PU3UO0JIOTUYECKasi POJib.

IIpr3HaKu HEAOCTATOYHOCTH MUTATEIbHBIX JIIEMEHTOB B PACTCHUH.

Ponbe xOpHEBOHI cHCTEMBI B NOIJIOIIEHUH, CUHTE3€ U BBIJICJIICHUH BELIECTB. 3HAYCHHE
ATUX MOHATUN U NPAKTUKH CEIbCKOI0 XO35MCTBa.

[Tonsitie o Mukopuse u puzochepe. Poiab MUKPOOPraHW3MOB B a30THOM IHUTaHUU
pacTeHui.

Ponb a3oTa B )xu3HU pacTeHuil. ICTOYHUKH a30Ta I pacTeHUM.

Oco0eHHOCTH a30THOr0 MUTaHUsI 000OBBIX paCTEHHIA.

BoccranoBineHue HUTPATOB B pacCTEHUSX.

du3noNI0ruuecKue OCHOBBI IPUMEHEHUs YI00PEHHI.

HekopHeBas mogkopMka pacTeHUH; €€ poiib B IOBBIIIEHUN Ka4eCTBA 3€PHA.
BrrpanBanue pacTeHuil 6€3 IOYBbI B MCCIIEI0BATEILCKUX (BEreTallMOHHbBIE METO/IbI)
Y TEXHOJIOTUYECKUX LIEeJIAX.

BxiroueHne ammuaka B COCTaB OPraHMYECKUX COSIMHEHUM.

BiusiHue BHYTpEHHUX U BHEIIHUX YCJIOBHI Ha KOPHEBOE MUTAHUE PACTEHUI.
BoinenurensHas GyHKIUS KOPHEBOI cucTEMbI. AJlIeNonaTus.

[TpruuHbl HaKoIMJIEHUS W30BITOYHBIX KOJIMYECTB HUTPATOB B PACTEHUSAX U IYTH HX
CHUKEHHUS B CEJIbCKOXO03MCTBEHHON MPOAYKLIHH.

Pa3znea VIII. Ilpucnoco0.ieHne U ycTOHYUBOCTD pacTeHUil

W3menenue B oOMeHe BellecTB pu neperpese. XKapoycToH4nMBOCTh pacTeHUH.
N3meHeHue GU3n0I0rnyecKux 1 OMOXMMHUYECKUX MPOIIECCOB B YCIOBUIX 3aCyXH.
3acyX0yCTOMYMBOCTh pacTeHUM. [IoHATHE O KPUTHYECKUX NEPHOIAX.

[Tyt noBbIIEHUS 3aCYX0YCTONYMBOCTH PACTEHUM.

[TpucriocoOnenne  pacTeHW K  HHU3KAM  TOJOXKHUTEIBHBIM  TEMIIEpaTypaM.
XononoycToifunBocTh pacTeHuil. CriocoObl €€ MOBBIIICHHS.
Ou3M0I0r0-0MOXUMUYECKHE U3MEHEHHS y TEIJIONOOMBBIX pacTeHUM Moj AelcTBHEM
MTOHV>KEHHBIX I1OJIOKUTEIIbHBIX TEMIIEPATYP.

Peakumsi pacrenuit Ha 3acosienne mo4Bbl. ComneycroiuumBocTh. I[lpuembr ee
MOBBILICHUS.
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VY ci10oBUA ¥ MPUYKHBI BEIMEP3aHUs pacTeHUl. MOpo30yCTOMYMBOCT.

Teopus 3akajMBaHUs pACTEHUH K IEHCTBUIO HU3KUX TEMIIEPATYDP.

[ToBpexneHrne O03UMBIX pacTeHUl B OCEHHE-BECEHHUN Iepuoja  (BBIIPEBaHUE,
BBIMOKAHUE U JP.).

BnusiHue Ha pacTeHne U30bITKA BIIATH.

YcroitunBocTs pacTeHnit k nojeranuo. CriocoObl MOBBIIIEHUS yCTOWYHUBOCTH.

VY cTOHYNBOCTD pacTEHUH K BPEIHBIM Ia3000pa3HbIM BBIJEIECHUSAM [IPOMBIIIJIEHHOCTH U
TpPaHCIOpTAa.

OcoOenHocTH  (U3MOJNIOTUYECKUX TMpoLeccoB y OonpHOro pacteHus. Buabl
YCTOMYMBOCTH K MH(PEKIMOHHBIM 3a00JI€BaHUSAM, METO/IbI MOBBIIICHUS YCTOWYHUBOCTH.
[TprunHBl HaKOMJIEHUS M30BITOYHBIX KOJMYECTB HUTPATOB B PACTEHMSIX, NMYTH HX
CHUKEHHUS B CEJIbCKOXO03MCTBEHHON MPOAYKLIHH.

IX «®u3noaorus u 6noxumMus GopMHPOBAHHS Ka4eCTBA YPOiKas C.-X. KYJIbTYp»

1.  Ponb reHeTMuyeckux M BHEIIHUX ()aKTOPOB B HAINPABJIEHHUM U MHTEHCU(UKALUU
CHHTE3a 3allaCHBIX BEILECTB B IPOAYKTUBHBIX OpraHax pacTeHUs.

2. OcHOBHbIE  (PU3HOJIOr0-OMOXMMHUYECKHE IPOLECCHl, NPOUCXOAAIINE HpU
(hopMUPOBAHUM CEMSIH.

3. du3MoIOruvecKrue OCHOBBI NMOIyYEHHs U XpPaHEHUS] CEMEHHOI'0 MaTepuaa.

4.  dopMupoBaHHE KauecTBA MPOIYKIMH CaJ0BOICTBA.

5. ®usnonoro-6MOXMMHUYECKHE TMPOLECCHl TNPH O00pa3oBaHMM MPOTYKTHBHBIX
OpPraHoB 3€pPHOBBIX KYJbTYP.

6. ®u3nonoro-OMOXMMHUYECKHE TMpoLecChl Npu 00pa3oBaHUU MPOAYKTHUBHBIX
OpraHoB 3epHOO00OBBIX KYIBTYP.

7.  ®duznonoro-0MOXMMHYECKHE TMPOLECCHl MpH 00pa3oBaHUM MPOJYKTHBHBIX
OpPraHOB MaCJIMYHBIX KYJIbTYD.

8. BnusHre mpUpPONHO-KIMMATHYECKUX  (DAKTOPOB, TMOTOAHBIX  yCIOBUH U
arpOTEXHHUKHU Ha KA4ECTBO YpOXKasl.
9. DU3NOIOrM4eCKuEe OCHOBBI XPaHEHHUSI YPOKasl.

10. ®uszuonoro-OMOXMMHUYECKHE TMOAXOABI B pPa3pabOTKe TMPUEMOB IOIyUYEHHUS
HKOJIOTUYECKU YUCTON NPOSYKIIMH

11. CnocoObl peryiaupoBaHHs TpPAaHCIOpPTa BEMIECTB C I€JbI0  IOBBIIICHUS
YPO’KaHOCTH C.-X. KYJIbTYpP U Ka4€CTBA MPOAYKIIHH.

12. BimsHME NpUPOAHO-KIMMATHYECKUX (PAaKTOPOB HA XMMHMUYECKHH COCTaB PaCTEHUSI.
13. OcHoOBHBIE  (PU3MONOrO-OMOXMMHUYECKHE  IMPOLECCH, MPOTEKAOUME  IpU
(bopMHUpOBaHUY POAYKTUBHBIX OPraHOB IJIOJJOBO-ATOAHBIX KYJIBTYP.

14, OcHoBHblE  (PU3HOIOr0O-OMOXMMHYECKHE  IPOLECCH, IPOTEKAIOIIUE  IPH
(opMUPOBaHUY NPOAYKTUBHBIX OPraHOB KOPHETLJIOAOB.

15. OcHoBHbIE  (PU3HOTIOr0-OMOXMMHYECKHE  HPOLECCH, IPOTEKAIOIIUE  IPH
(opMHUPOBaHUY NMPOAYKTUBHBIX OPIaHOB KIYOHEIJIO00B.

YACTHbD Il. OTIBITHI U HABJIIOAEHUSA

1. Conepxanue BOAbI B TKAHAX Pa3IHYHbIX pacTeHuid. OTBEIIMBAIOT TOYHO HA BeCax
500 r (250 r) xmyOHel kaprodens (s10J10K, KOPHEIIOIOB | JIp.), TUCThEB. 3Menb4aroT u ObICTPO
BBICYIIMBAIOT Ha coJHIE (B AyxoBKe). CyXue TKaHU B3BEIIMBAIOT U PACCUMTHIBAIOT COACPKAHHUE
BOJKBI U CyXOr'o BEIICCTBA B IPOLCHTAX OT HepBOHaanBHOﬁ MacCcCHlI. HCHaIOT BBIBOJbI.

2. Ilnau pacreHumil. SIBneHusl miaya pacTeHUil HaOMIOJAIOT BECHOM WM JIETOM Ha
pasIMYHBIX pacTeHusX. [y 3Toro crebenb Cpe3arOT OCTPBIM JIE3BUEM Ha BBICOTE 5-6 CM H
HaOIIOIAI0T BBIJCIICHUE KUAKOCTA. B cTBOJIE Oepe3bl MpoaenbiBalOT HEOONBIIOE OTBEPCTHE U



cobuparor B OaHKy "Oepe3oBKy'", mpoOyHOT ee Ha BKyc. Kak Ha3bIBaeTcsi >KHJIKOCTb, O YeM
CBUJETENBCTBYET IIJIa4 PAaCTEHUN?

3. HaOuronenune ryrranuu. B Tennoil BiaaxkHoil atMocdepe (yrpoM WM B TEIUIMLE) Ha
KOHYMKaX JIMCTbEB TOMATOB, KapTOQess, 3eMJISHUKUA U JIp. MOSIBJSIFOTCS KallelbKH JKUIKOCTH.
MO>XHO MCKYCCTBEHHO CO371aTh BOKPYI' PACTEHHMH BIAXHYIO atMoc(hepy, HAaKpbIB pacTeHHE Ha
HOUYb SIIIMKOM WJIA BEPOM.

B KOMHaTHBIX YCIOBHUSAX JIETKO HAOMIIOJAIOT Iy TTAllMIO Ha IPOPOCTKAX 3J1aKoB. [[i1s 3Toro B
JIByX CTaKaHaX, BBICTJIAHHBIX H3HYTPU BJIAKHOW (UIBTPOBAILHOM Oymaroil, mpopauiuBaroT
CEMEHa 3JIaKOB. 3aTeM OJMH CTaKaH 3aKpbIBAIOT KPBIIIKOH, a JPYrod OCTABISAIOT OTKPBITHIM.
Ecnu nosBSTCS KamenbKu KUIKOCTH, OCTOPOXKHO YOMpAIOT UX cal(eTKOoil U MOBTOPSIOT OMBIT,
3aMedasi uepe3 Kakoe BpeMs NOSIBIIIFOTCA KalelabKu. [{enaroT pucyHoK, 00OBSICHSIIOT.

Jlna yckopeHus mpolecca Iulada M T'YTTallUM pacTeHHE Mepe] ONbITOM IOJMBAIOT TEIJION
BOJIOH.

4. BaiusiHMe NMOKPOBHBIX TKAaHeill HAa UcHapeHWe BOJbI. B3BemmuBaloT Ha Becax Be
OJIMHAKOBBIX MapTUU KiIyOHel kapTodens (s6110k) mo 500 r kaxkaas. Y oIHON NapTUU OYULIAIOT
KOKYpy. BpimepkuBaioT obe mapTuuM B OJMHAKOBBIX YCIOBHUSIX B TEUEHHE HEHENU U OMSTh
B3BelMBaoT. HaxoasT yObu1b Macchl B rpaMMax | MPOLIEHTaX OT MepBoHadanbHOH. OOBSACHSIOT,
JIENAI0T BBIBOJIBI.

5. IlepenBuixenue BoAbI MO pacTeHHIo. Cpe3aloT TpU OJMHAKOBBIX IMoOera JoOoro
JiepeBa ¢ KpyIHbIMM IUIACTUHKaMU JIMCcTa. J[Ba HUKHUX JMCTa yaanatoT. [logkpammBaroT Bony B
crakaHe JIto0bIM KpacuTesieM. [lo6ern HuKHUM KOHI[OM [TOMEIIAOT B MOJKPALIEHHYIO KHIKOCTh
U BBIIEPKUBAIOT 1,5-2 yaca. BeiHUMaOT mo0eru U3 KUAKOCTA U PACIICIUISIIOT HUKHIO 9acTh
B/I0JIb. MECTO MCUE3HOBEHHMS OKpPAaCKM IOKaXeT I'paHMIly pacnpocTpaHeHus: kpacutens. Ilo
JUTMHE OKpAIleHHOH 4acTH MOXHO CyJIUTh O CKOPOCTH BOJHOI'O TOKa MO 1nodery. BeLICHAIOT, 11O
KaKkoW yacTH cTelJis MepeaABUraeTcs KpacurTenb, a, 3Ha4uT, U BOAHBIN ToK. OOBSACHSIOT, 3a CUeT
KaKoW CHJIBI BOJIa TepeABUTAETCS 1O CTEOITIO.

6. Ilornomenue Boabl cyxumu cemeHamu. HaOyxanue cemsiH. UeThlpe OAMHAKOBBIX
crakaHa (MpoOMpPKHM) 3aNOTMHSIOT Ha 1/3 BBICOTHI CYyXHMMM CEMEHAMM: JIBA CTaKaHa ropoxa u JBa -
MIIEHUIBI (TYMEHs, 03UMOM  pxku). B 1ByX cTakaHax cemMeHa 3alMBalOT BOJIOHM, a B JIBYX
OCTaBJIAIOT CyXUMH. Uepe3 CyTKH OTMEYal0T M3MEHEHHE 00beMa CEeMSH B CTaKaHax C BOJOM.
BbiHMMAaIOT ceMeHa U3 BOABI U CPAaBHUBAIOT MX pa3Mepsl ¢ CyXUMHU ceMeHaMu. OOBACHSIOT, 3a
CUeT, KAaKOW CUJIBI BOZIA ITOCTYIAET B CyXHU€E CEMEHA. [ 1€ 3TO NMeeT MECTO B ITPAKTUKE?

7. ABTOTpPO(HBIH U reTepoTpoHbINH c10CO0 NMUTAHUSA PACTEHHH.

7.1. bepyTr 2-3 OIMHAKOBBIX YEpPEHKA TPaJECKaHLMU, NOAPE3AIOT HUX IOX BOJOW IS
yZaJeHusl BO3AYIIHBIX MPOOOK, OBICTPO CTaBSIT B COCYJl C BOAOW M BBICTABJIIOT Ha cBeT. Eciu
COCyJ TPO3payHbIii, TO €ro o0epThIBalOT uepHOM Oymaroil. HaOmromaioT 3a mosiBIeHHEM U
POCTOM HOBBIX JIUCTHEB, KOpPHEH M ApYyruMu U3MeHEHUAMHU. OOBSICHSIOT, OTKYyJla pacTeHUs
II0JTy4alOT OPraHUYECKUE U MUHEPAJIbHBIE BEILECTBA, KOTOPHIE UCIIONB3YIOTCS JJIsl pOCTa.

7.2. bepyT ceMeHa pa3JIMYHBIX PAaCTEHUH, MOMEMIAIOT UX Ha BJIAKHYIO (DUILTPOBAIBHYIO
Oymary (Kycouek TKaHM, Mapiii, BaTbl) MPUKPBHIBAIOT CTAKAHOM M CTaBAT B TEMHBIM IIKad.
HaGumoaroT 3a mosiBlIeHHEM IPOPOCTKOB, UX OKpacKoil. OOBACHAIOT, OTKYy/la KJIETKH HOBBIX
OpPraHoB IOJIy4yalOT MHTATEJIbHbIE BEIIECTBA, KaK Ha3blBaeTCd TaKOW CIOCO0 MUTaHUS.
[To1oOHBII OMBIT MOXKHO MPOBECTHU € JIYKOBHULIEH JIyKa pernyaToro.

8. OoOnapyxenue ¢eopuruna. bepyr nmo 2-3 370pOBBIX JIMCTAa KpanmuBbl M ILABENS.
OtmeuaroT ux okpacky. HarpeBaroT Boy /10 KUIEHHUS U MOTPYXAIOT JUCThS B BOAY Ha 5 MUH.
3aTeM BBIHUMAIOT JIUCTbS W3 BOABI, KJIAAYT B XOJOJIHYIO BOIY, PAcCIpaBiIIOT U OTMEYAIOT
M3MEHEHUE OKpacku. JlenaroT puCyHOK BETHBIMH KapaHaamamu. OOBsSCHAIOT U I€JAl0T BBIBOJ
o padore.



9. OOnapy:xeHue NOJU(PEHOJOKCHAA3BI B PACTUTEJbHON TKaHM. bepyr kiayOHHU
pa3IUYHBIX COPTOB Kaprodens, si0JI0K, pa3pe3aloT UX Ha MOJbKU (MJIM HATHUPAIOT HA TEPKE) U
HaOJIOJAI0T 3a M3MEHEHHEM OKpacku cpe3a. Heckoibko 1o0JieKk omyckarT Ha 1-2 MUH. B
KHIISIIYI0 BOY, BRIHUMAIOT ¥ HAOJIOJAI0T, KaK B IepBOM ombITe. OOBSCHSIOT, IEIaI0T PUCYHOK
LIBETHBIMHU KapaHJaIllaMHi B BBIBOJIBI IO padoTe.

10. O6Hapy:xkeHne KaTaja3bl B ceMeHax ropoxa. bepyt ceMeHna ropoxa u 3aMa4uBaroT B
Bozie. Korna onn HaOyxHYT, neJsT uX Ha [Be naptud. CeMeHa OHOM MapTHH KUIISATAT B TCUCHHE
10 mun. JlenaroT cpe3 (MM pacTUPAIOT) KUBOTO CEMEHU U MPOKUIISTYEHHOTO W HAHOCAT KarljIu
3%-oro pactBopa nepekucu Bogopoaa™. OOBICHSIIOT, IENal0T PUCYHOK U BBIBOJIBI.

11. O6napyxenue abixaHusi cemsiH. [logOMparOT TPU OJMHAKOBBIX COCYy/la C TUIOTHO
MOJOTHAHHBIMU  Kpbllikamu. [IpopammBaroT cemena mnuieHHNb (pxu, stamens). [locre
MOSIBJIEHUSI NIPOPOCTKOB OJHY HApTHUIO CEMSIH KHUIIATSAT, a APYTYI OCTaBJSIIOT >KMBOW. 3aTeM
IIOMEIIAIT CEMEHA B COCYIBI: B IIEPBBIM — CyXHE€, BO BTOPOM — IMPOPOCIINE KUBBIE, B TPETUU —
Ipopocuine, youtble KUIATKOM. [IIOTHO 3aKpbIBalOT KpBIIIKAMU M BBICTABISIOT B TEMHBIN
mkad. Yepes yac-aBa 3aXKHUraloT JIyYWHKY, OTKPBIBAIOT KPBIIIKY M MOCJIEI0BATEIbHO OMYyCKAIOT
B COCY/IbI FOpsAIIyI0 TydnHKY. HaOmonaoT, 00BACHSIOT, 1eNaloT BBIBOJ 11O paboTe.

12. O6Hapy:keHHe Pa3IUYHBIX OPraHMYECKUX BENIECTB B TKAHSAX PacTeHHId.

12.1. HaxonsT pa3nu4HbIe MO OKpPACKe IBETHI, JTUCThs, MJIOABI U IPyrue opraHsl. JlemaroT
LBETHOM PUCYHOK U OOBSICHSIIOT, C HAJIMYMEM KaKUX BEIECTB, CBA3aHa UX OKpacKa.

12.2. bepyT mpopocmmie ¥ HENpOpOCIINe CEMEHA SUMEHS, IMIIECHUIIbI, IJIOABI SO0JOHH,
apOy3a, JIMMOHAa, CMOPOAMHBI U JIp., MPOOYIOT WX Ha BKyC. OOBSICHAIOT, HAJIMYUEM KaKUX
BEILECTB 00YCIIOBJIEH UX BKYC.

12.3. bepyT cemeHa pa3jIMYHBIX pacTeHUH (IIIEHUIIA, TOPOX), KIYOHH KapTodes, JTUCThs
KaIycThl, sI0J0KO U Ap. JlemaroT TOHKUE cpe3bl U HAaHOCAT Ha HUX HACTOWKY ioja (MOKYIMAarT B
anTeke). OTMeuaroT U3MEHEHUE OKPACKHU. JIeNIal0T PUCYHOK M OO BSICHSIOT.

12.4. bepyT cemeHa MOJICOJIHEUHHKA, OpeXxa, MIIEHUIIbI, Topoxa, KJIaayT Ha JUCT YUCTON
Oymaru, 3aKpbIBalOT JPyTrUM JIMCTOM U Pa3/IaBIUBaIOT MEeCTUKOM. OTMEYaloT MOsBICHHUE MATHA
Ha Oymare. CpaBHUBAIOT €T0 pa3Mephl, OO bICHSIOT.

13. Odnapy:xxenue u JeiictBue (GUTOHLMIOB HA HACEKOMBIX. bepyT JTyKOBHIIBI JIyKa,
YECHOKA, JIMCThs YEPEMYXHU U JIp., PACTUPAIOT A0 IOJYYEHUS KAIIUIbl, IOMEIA0T OJUHAKOBOE
KOJIMYECTBO B OT/E/IbHbIE OAHKU C XOPOIIO MOJOrHAHHBIMU KpbllKaMHu (mpoOkamu). [Tomemaror
B KXY U3 HUX 10 HECKOJIBKO 0COO€H MyX, MypaBbeB U JIp., 3aMEYarOT BpeMs U HaOJr0AaloT.
OTMeuaroT, uepe3 CKOJIBKO 4acoB (CYTOK) MOrMOHYT HACEKOMBIE, OOBSCHSIOT, A€JIal0T BHIBOJIBL.

14. Poct u pa3BuTHEe pacTeHHii sIPOBOiIi MINEHHIbI W 03UMOI p:ku. B Mae-urone
BBICCBAIOT B MOJIC WJIM B OTACIBHBIC COCYABI C IMOYBO ceMeHa HNINICHUIIbI U O3UMOH PKH. B
TEUECHHE JIeTa HAOMI0Ial0T 32 (ha3aMu Pa3BUTHUS, MOSIBJIGHHEM HOBBIX OpPraHOB, UX pa3Mepamu. B
aBFyCTe-CeHTH6p€ OTMCYAKOT pE3YJIbTAaThl OIIbITA, ACJIAOT PHCYHOK, OOBICHSIOT U ACJIarT
BBIBOJIBI IO paboTe.

15. U3yuenune nokosi pacrenmii. Cpesaror mo 2-3 nmoGera amuaon 25-30 cM pa3IHUYHBIX
pacTeHuii (MBa, TOIOJb, S0JIOHS, CHPEHb U JIP.) B TPU Cpoka: 1 — B cepearHe HOSIOPsI, 2 — B KOHIIE
nekabps, 3 — B cepenune despans. He monyckasi orTamBaHus OOETOB, CTAaBsAT UX B OTACIbHBIC
cocyAsl C BOJOM W OTMeuarT BpeMs. Eciu B TedeHHWe Mecslla pacimycKaHue IMOYeK He
MIPOM3OIILIO, OTBIT MpeKpaIaoT. JlenaoT o0bsICHEHHE.

16. HaGroneHue 3a ABHKEHUSIMHM PACTeHHId.

16.1. BepyT KOMHaTHOE pacTeHHE TE€paHW M BBICTABJSIIOT HA IMOJOKOHHUK, OTMEYAIOT
pacroioKeHue JHUCThEeB. YUepe3 HECKONbKO AHEH OTMEYar0T M3MEHEHHs. J[earoT pHUCYHOK,
OOBSICHSIIOT.



16.2. Jletom HaOMOAAIOT 3a JBWKEHHWEM COIBETUH OJIyBaHUYMKA, JIMCTHEB KIIEBEpa,
KUCIHALBL. OOBSICHSIIOT.

16.3. Jlerom B moJie 3aKpeIUIsOT HAa KOPHIO, TOPHU30HTAIBHO, HECKOJIBKO PACTEHUH DKM,
MIIISHUIIBI U JPYTUX 3JIaKOB M HAOIOIAI0T UX BhIMpsaMiieHue. JlenatoT pucyHoK. OOBICHSIOT.

IIpoueaypa oueHUBaHNA KOHTPOJIbHBIX padoT

KoHTponbHbIe paboThl, KaK MPaBUIIO, TPOBOAATCS AT O0YJAIOMIUXCS 3209HON (OPMBI
o0yueHus. B aTom ciyyae 3a KOHTPOJIbHYIO paOOTY BBICTABIISIETCS OLICHKA «3aueT/He3aueTy.

B cocraB KOHTpOJbHOW pabOThl BXOAAT TEOPETUUYECKUE BOMPOCH MO KaXAOMY
M3y4aeMoOMYy pa3/ielly W BBIOJHEHUE JIaOOpaTOPHBIX paboOT, KOTOphle OOYy4aromUHCS MOXKET
BBITNIOJIHUTD B JJOMAIIIHUX YCJIOBUSAX B MEKCECCHOHHBIN EPHOA.

KonTponpHas pabora COCTOMT M3 JByX 4YacTel: TEOpPETUYECKOW M MpakTudeckoil. B
NepBoM, TEOPETUUECKOMN, YaCTH MO KaKJOMY pa3feny oOydyaroluiicsi OTBe4YaeT Ha OAMH BOIPOC
B COOTBETCTBMM C JaHHBIM emy BapuantoM (1-15). Bo BTOpoii, mpakTHyeckoil, dactu
3allUChIBAECT PE3YJbTATHl BCEX ONBITOB MW HAOJIOACHHH, IIPOBEACHHBIX B MEXKCECCHOHHBIN
HIEPUOLI.

[Ipu oueHke YpOBHS BBIIOJHEHHS KOHTPOJIbHOM pabOThl YCTaHOBJIEHBI CIEAYIOIINE
KpUTEPUU:

e yMeHHe paboTaTh ¢ 00bEKTaMU U3YyUYEHHs, C JINTePaTypoil;

e yMeHHE coOOMpaTh U CUCTEMATU3UPOBATh IPAKTUUECKUI MaTepHal;

® yMEHHE JIOTMYHO U I'PaMOTHO U3J1araTh COOCTBEHHbIE YMO3aKJIIOUEHHS U BbIBOJIbI;

® yMEHHE aHAIM3UPOBATh U 0000IIATH MaTEPHAIT,

IIpu onenke ompenessercs MOJHOTA U3JIOKEHHUsI MaTepHala, KauyeCTBO U UYETKOCTb H
II0CJIEI0BATENBHOCTh M3JI0KEHHSI MbICIIEH, HAJIMYUE JTOCTATOYHBIX IOSCHEHWM, PUCYHKOB HJIU
(doTorpaduii onbITOB M HAOIIOICHUA.

KpuTtepuu oneHKkH KOHTPOJIbHOM padoThI:

«3ader» BBICTABJSIETCSI B clydae, €clii KOHTpOJbHas paboTa BBINOJIHEHA IO CBOEMY
BapHUaHTY, JIOMYIIEHO MO KaXXKIAOMY BOIMPOCY IO OAHOH HECyNIeCTBEHHOW OImMOKEe M Ha OIUH
BOIPOC JIONMYIIEHAa OJIHAa CYyIIeCTBEHHAas oOWMOKa, IpPUBEACHbl PUCYHKH, TaOMUIBl U
WJUTIOCTPALMU, TPeOYIOIME 3T MOSCHEHMSI 110 padoTe.

«He3aueT» BpICTaBIIsIETCS B CiIydae, €CIIM KOHTPOJIbHAs paboTa BHIMOJIHEHA HE 110 CBOEMY
BapHaHTY, JOMYIIEHO MO MATUIECSITH MPOILEHTAM BOIPOCOB MO OAHOMN CYIIECTBEHHON OIINOKeE,
HEe NPUBEACHbl PUCYHKM U WJUIIOCTPALMUM M T.I. O paboTe, TpeOyrolye 3TH IMOSICHEHUS K
IIOCTaBJIEHHOMY BOIIPOCY.

6 UnauBuayaJbHbIE 3a1aHHE

1. HaGaioneHue BHEIIHHX MPHU3HAKOB HEJOCTATOYHOCTH JIEMEHTOB MHHEPAIbHHOIO
nuTaHusi. B ydeOHUKe HAXOMSAT ONMCAHME MPHU3HAKOB HEIOCTATOYHOCTH MHHEPAIbHBIX
asieMeHTOB. HaxoasT B moje Wi mpuycaneOHOM ydacTKe PacTeHWs, UMCIOIINE XapaKTepPHbBIS
MpHU3HAKKW HEIOCTaTOYHOCTH. Jlydmie Bcero 3TO HAOMIOAaTh HA PACTEHUSX-HHIUKATOPAX.
Henocrarok a3oTa — Ha 1BeTHOH WM OEJITOKOYAHHOM KaIycTe, 4YepHO cMoponaune; docdopa —
Ha TypHerice, 000axX, KpPacHOM CMOpPOAMHE, KPBDKOBHHMKE, MarHus — Ha I[BETHOW KaIycrTe,
Kaprodene, KppbDKOBHUKE, S0JIOHE; J)Kelle3a — Ha OBce, kaprodere, sonoHe, MaiuHe. ONMUCHIBAIOT
W3MCHEHUS, JICJIA0T PUCYHKHU WJIH 3aKJIaJIbIBAIOT IrepOapuid.

* 3%-ii pactBOop H202 mokymnaroT B anreke.

2.. OdHapykeHHe KIYOeHbKOB Ha KOPHAX 0000BBIX pacTeHMii. AKKYpaTHO BBIKAIbIBAIOT
pacTeHus ropoxa, 0000B, JronMHA, KieBepa. OTMBIBAIOT KOPHU BOAOM M HaxXoAsAT Ha HUX
KiyOeHpkr. OTMEUaloT UX KOJIMYEeCTBO, pa3Mmepshl, Gpopmy n okpacky. CpaBHHBAIOT KIIyOCHBKH



pa3IUYHBIX BUIOB PACTEHHH M OJHOTO M TOT'O K€ BHJIA C PA3MYHBIX y4acTKOB. Pe3yibTaThl
3aMUCHIBAIOT B TAOJUILY, OOBSICHSIOT, 1€TAI0T BHIBOIBI.

3. Habarogenne sIpycHOl WM3MEHYHMBOCTM MoOp(oJiornyeckux NPHU3HAKOB 3j1akoB. Ha
y4acTKe BBIOMPAIOT C KAKJIOr0 BapuaHTa (HE MeHee ABYX) ombita 1o 10 pacTeHHil MIIEHUIHI,
SUMEHSI MJIM JIPYTHX 3J1aKOB, HaxoIsammxcsi B ¢asze KojomeHus (uBereHus). JIMHEHKON
U3MEPSIOT JUIMHY U IIMPUHY CaMOW HIMPOKOW YacTHU JMCTOBOW MJIACTHMHKM MO ApycaM Y BCEX
pactenuii. HaxonaTr ux cpeaHee 3HaUE€HHWE U PACCUMTHIBAIOT CPEIHIONI0 IUJIOLIAAb JUCTHEB IO
spycam 1o opmyie:

Sa=0,67ab,
rae: Sy — IIoIaab JIHUCTa, CM?;
aub— IIMHA U IIMpPUHA JIUCTA, CM;
0,67 — ko3 punMeHT MepecyeTa.
Ha wmwumMerpoBoii Oymare (Oymare B KIETOUKY) CTPOSIT KpUBBIE SPYCHOM
M3MEHYMBOCTU: Ha OCH abCLUCC OTKJIAAbIBAIOT SIPYC JIMCTHEB, HA OCH OPJIMHAT — IIOKA3aTEJH.
AHaNM3UPYIOT PE3yJIbTATHI ONBITA, IETAI0T BEIBOIBI.

IIpoueaypa oueHUBaHUs MHAUBUAYAJIbHOTO 32 JaHUS

WnnuBuayanbHOe 3aJaHUE COCTOMT M3 TMPAKTUYECKOM dYacTu, o00ydaromemycs
HEOOXOIMMO TEOPETHYECKM W  MPAKTHYECKH OOOCHOBATh  PE3YNIbTAThl  IOJTYYEHHBIX
HCCJIEIOBAHMI.

IIpu omenke ompenenseTcs TMOJHOTA U3JOXKEHUS  MaTepuana, KadeCTBO H
MOCIIEIOBATEIbHOCTh M3JIOKEHHSI MBICIEH, HAIWYUe TOCTATOYHBIX MOSICHEHHH, PUCYHKOB HIIU
dororpaduii onbIToB 1 HaOMOAeHMI (Tepbapusi). PaboTa BBIMONHSAETCS OTHUM IOKYMEHTOM.

KpuTtepuu oueHKH HHANBHUIYAJIBHOIO 32 JaHUA:

«3auer» BBICTABISICTCS B Cllydae, €CIM WHAWBHUIYAIbHBIC 3aJaHMs BBITOIHECHBI,
MPUBEACHBI PUCYHKH, TAONHIBI W WumocTpanuu (pororpaduu, repdbapuii), TpeOyroume 3TH
MOSICHEHUS 10 paboTe.

«He3auer» BBICTaBISETCS B CiIy4ae, €ClM WHIUBUIYalIbHBIC 33aJ]aHUSl HE BBHIMOJHEHBI, HE
IIPUBEJIEHBl PUCYHKH M WLUTOCTpauuu (¢dpotorpaduu, repdapuil) u T.1. no pabdore, Tpedyromue
9TH MOSICHEHUS K IIOCTaBJICHHOMY BOIIPOCY.



7 Bonipochl K 3K3aMeHYy:

Komnerennus Bonpocel

OIIK-1  CoocoleH | 3namp:

pemaTh TUIOBBIE | -  3ABUCUMOCTMb DUIUOTIO2UYECKUX HNPOUeCco8 Om GHYMPEHHUX U
3a/1a4n BHEWHUX (PaKkmopos cpeovl, NPUHYUNLL YOPMUPOBAHUSA BETUYUHBL U
npo(eCCUOHATIBHON | Kauecmea ypoiHcasi OCHOBHBIX CElbCKOXO3AUCMBEHHBIX KYIbMYD;
JIEATEIIbBHOCTH Ha

OCHOBE 3Hanuii | 1. XuMudeckuii cocras, CTpyKTypa ¥ YHKIIUU BAXXHEHIIINX OpraHesI
OCHOBHBIX 3aKOHOB | PaCTUTEJIBHOW KIJIETKH.

MaTeMaTUYECKUX U
€CTECTBEHHBIX HayK
c MpUMEHEHUEM
MH(pOPMAIMOHHO-
KOMMYHUKaIIMOHHBIX
TEXHOJIOT U

2. Ctpoenue u ¢pyHKuuH O6uosoruyeckux memopas. [Iponunaemocts
MeMOpaH.

3. benku, ux cocraB, cTpykrypa u GYyHKIUH. PacTBopuMOCTh U
CBOMCTBa OEJIKOB.

4. ®epmentsl. XuMHyecKas MpUPOAA,
NEeWCTBUA, KIacCUpUKalus, CBONCTBA
(epMEeHTaTUBHBIX PEAKIIHUH.

5. HyknennoBsle kucnoTsl. CTpoeHue, poiib, JOKAIU3alMs B KJIETKE U
pactenuu. buocunres Genka.

6. Yranesonsl. IX cTpoeHue, cBOWCTBA, CONEpKAaHUE W 3HAYCHUE B
KHU3HEIEATEIbHOCTH PAaCTEHUH.

7. Kupbl. X cTpoeHHe, CBOWCTBA, COAEpP)KAHUE M 3HAYCHUE B
KHU3HEJEATEIbHOCTH PACTEHHM.

8. Pa3zgpakuMOCTh KJETKHM: TIOpPOr, KOJMYECTBO M CyMMalHs
pasnpaxxenus. Hecneunpuueckue peakuuum KIETKM Ha BHEIIHeEe
BO3/ICHCTBHE, JOCTUTIIIEE TTOPOrOBOM CHIIBI.

9.CtpoeHue 1 3HaueHHe KIETOUHOM 000JI0UKH B )KM3HHU PAaCTUTEIbHON
KIIETKHU.

10.®epmenter.  Ux
¢du3noIornyecKas poib.
11. PactBOpBI, OKpy’Karolye KIETKy IT'HIep-, TUI0-, U30TOHUYECKHE.
12. Conepxanue, poib U COCTOSIHHE BOJIbI B paCTCHUSIX.

13. ®opmbl BOABI B MOUYBE, UX XapaKTEPUCTUKA, JOCTYIMHOCTb IS
pactenuii. Koaddunuent 3aBsganusl.

14. KopHeBoe naBieHuEe €ro pasMepsl, (U3HOJIOrMYecKas pOJb.
Cocymiast 1 HarHeTaTeIbHasl eI TeIbHOCTh KOPHEBOM CHCTEMBI.
15.Tpancnupanus, ee pa3Mepsl, 3HaueHHe. EauHMLBI H3MepeHus
TpaHCIUpaUUK (TPaHCOUPALUOHHBIA KO3 (UIUEHT, TPOAYKTUBHOCTh
TpPaHCOMpAllMM, HWHTEHCUBHOCTh TPAHCHUPALMM, OTHOCHTEIbHAs
TpaHCIUpaIus).

16.JIuct kak opras TpaHcnupanuy. Buasl Tpancnupanuu.
17.Ctpoenue ycrbul, Gpu3noa0rus yCTbUUHBIX JBUXKEHHUH, 3HAaUEHHE
YCTBULL B PEryJIMPOBAHUH TPAHCIIUPALIUH.

18.Boansbiii G6amanc pacrenuid. Boauwii nedumut, ero BiIMSHHE Ha
pacteHue. 3aBiJaHUs U €ro MOCIECTBUSL.

19.YcTouyuBOCTh pacTeHHI K TEPUOANIECKOMY MOATOIUICHHUIO.
20.00mas xapakrtepuctuka ¢oTocuHTe3a. [lmaHerapHoe 3HauYeHHE
¢doToCHHTE3a B )KU3HU PACTEHUH.

21. Xnopodpuiasl, uX cTpoeHue, PyHKINUH, CBOMCTBA (XUMHUYECKHE U
ONITUYECKHUE).

22.  CaeroBas
dochopummpoBanue.

MEXaHW3M W TIPUHIHUII
tdepmentoB. Kuneruka

CTPOCGHHE, OCOOCHHOCTH  JCHCTBHS |

ctaqusg  QorocuHreza.  DoTOCMHTETHUECKOE




23. TemnoBas ctaaus Qorocunrtesa. I[lytu BoccranoBinenuss CO » y

pacTeHuil.

24. CpaBHuTenbHas xapaktepuctiuka Cs- u Ca-pacTeHui.

25. ®OTOCUHTE3 U MNPOAYKTUBHOCTH pacTeHuil. [lapameTpsl oleHKH
arpo u ¢uronenoszoB (OCII, WJII, KIIJ d¢orocunreza, UIID).
ITyTH UX MOBBIICHUS.

26. Jluct xak opraHn QorocuHTe3a. XJOPOIJIACTB, HX COCTaB,

CTPYKTYpa, PyHKIIHH.

27. Tlurmentsl 3eneHoro maucra (xiaopodpmin A, B, xaporun,

kcantopuim). Mx momHas xumuueckas ¢opmyna, CBOICTBa

(pusuueckume, XUMHYECKHE, ONTHYECKHE), 3HAYCHHWE B IKU3HU

pacTeHui.

28. Pomp cBeta B mporecce ¢otocuHTe3a. OmnpeneneHue

(I1yOpUCLIEHLIUH.

29. Ocobennocts ycBoenus yriaekucioro raza C,-pacrenuii u CAM -

pactenuii. [lonsitue o GOTONBIXaHUH pACTEHUH.

30. Cyrounslii xo7 GOTOCHHTE3a PACTCHHH.

31. BrusHue BHENIHMX W BHYTPEHHHUX (DAKTOPOB HA TpoIecce

¢doTocuHTE3A.

32. KynpTypa pacTeHMii B YCJIOBUSX HCKYCCTBEHHOTO OCBELICHHS

(CBETOKYNBTYpA).

33. CoBpeMeHHBIC MpeacTaBiieHUs O (GOTOCHHTE3e. Y CIOBHS

HEOOXOMMBIE /ISl €r0 OCYILECTBICHHUSL.

34. Crpoenue, cBoiictBa M (yHKUMM MHUTOXOHApUH. Teopus

OKHCIUTEILHOTO0 (GocHOpUILTUPOBAHUS.

35. ®epMeHTHl JbIXaHHUS. THUIBI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX

peakiuii.

36. OOmass xapakTepHCTHKA JbIXaHUs, €ro 3HAYCHHE B JKHU3HHU

pacTeHui, CBA3b C APYTrUMHU MporeccaMu. IHTEeHCUBHOCTh ABIXaHUS U

JBIXaTEIbHBIA KO3 DUITHEHT.

37. TlomstMe o0 pocTe, pa3BUTHE M OHTOreHeze pacteHuil. Mx

B3aMMOCBSI3b U 3HaYEHHE JJIS C.-X. IPAKTUKH.

38. Ilokoii, ero xapakTepHCTHKa, OMOJOTHYECKOe M XO3SHCTBEHHOE

3HauYEHHUE.

39. PocToBbie U TypropHble IBMKEHUS PACTCHHUH, HX OMOIOTHYECKOe

3HaYeHHE.

40. Pas3Butne pacTeHuil. Tumbl OHTOreHe3a. ITambl OOJBIIOTO

KU3HEHHOTO IIUKJIA U UX XapaKTepUCTUKA.

41. duroropMoHs! (ayKCHHbI, TMOOEpeNuHbl, IUTOKEHUHBI, ITHUJIEH,

ABK). x ¢puznonoruyeckas poib.

42. TTouBa KaKk MICTOYHUK MUTATEIBHBIX 3JIEMEHTOB ISl PACTECHHH.

43. HeoOxoaumbie MaKpo - © MUKPO3JIeMEHThI. X aedunur.

44. buocuHTeTHYECKas M BBIIACIUTENbHAS ACSITEILHOCTh KOPHEBOM

cucteMbl. X Ouosioruyeckast posib. AJieaonaTus.

45. ®duzuonoruyeckas poJib U OCOOCHHOCTH MUTAHUS PAaCTEHUUH

a30TOM.

46. MukposrsieMeHTHl U HUX poilb B OKU3HU  PAacTEHUM.

@OyHKIMOHAJIBHBIE HAPYIICHNUS TIPU UX HEJJOCTaTKe.

47. Makpo3JIeMEHThI U UX POJIb B )KU3HU pacTeHHil. O yHKIIMOHATbHbIE

HapyIICHUs IPU UX HEIOCTATKE.

48. KpyroBopoT a30Ta B CBSI3H C KU3HEAEATEIbHOCTh PACTCHUA.

49. Posib MEKOPH3BI B TIOYBEHHOM MTUTAHUU JIPEBECHBIX PACTCHUH.




50. AmMmonudukanus, HUTpUUKAUSA W JSHUTPUPUKAIIMS.
3aBUCUMOCTH OT YCIIOBHH CpPEbI.

51. 'a30ycTOMYNBOCTh PACTEHUH.

52. )KapocToMKOCTh paCTEHUH U MYTH €€ MOBBIILICHHUS.

53. ConHeuHas paguanus U paJuallMOHHbIX PEKUM HACAKICHUM.

54. buosnexkTpuueckass akTUBHOCTb PACTEHUM.

55. IMMyHHUTET pacTeHUi 1 4eM OH OOYCIIOBJICH.

56. ITputeynaBnuBaromniasi CHocOOHOCTh Pa3NIMYHBIX PACTCHUN.

57. Mop0o30CTONKOCTh pacTEHHIA.

58. 3UMOCTOMKOCTh pacTeHUH.

59. X01010cTOMKOCTh pacTEHUH.

60. BausHue TPHUPOJHO-KIMMATHYECKUX (HAKTOPOB, ITOTOAHBIX
YCIOBUI M MHMHEpPAJBbHOTO MHUTAHUS HAa M3MEHEHHE KayecTBa ypoXkas
OBOIIHBIX U TJIOJIOBO-ATOAHBIX KYJIBTYP.

61. PazapaxuMOCTh U peakiysl KJIeTKH Ha MOBPEXIAIOlIee JeliCTBUE.
3aKOHBI pa3IpaKUMOCTH.

ymembp:

- omnpedenams  3A6UCUMOCTL  PUSUONOSUHECKUX NPOYecco8 Om
BHYMPEHHUX U GHEUHUX (PaKMOpo8 cpedbl; UCNONb308AMb NPUHYUNLI
Gdopmuposanus  GeruyUHbl U KA4ecmed  Ypoucdas — OCHOBHLIX
CeNbCKOXO03AUCMBEHHBIX KYIbMYP OJisl peuleHusi CMaHOapmHuIX 3a0ay 8
obnacmu azpoHoMuU onpeoenamo HCUZHECNOCOOHOCD
pAcmumenbHulX MmKaHel, UCXo0s U3 803MONCHOCMU OCYUIeCEIeHUs. 8
HUX X004 (QuU3U0I020-OUOXUMUYECKUX NPOYEeCcCo8; NONb308AMbCs
OpP2aHONIeNMUYECKUMU U OUOXUMUYECKUMU NOKA3AMENAMU 8 npoyecce
NPOSHO3UPOBAHUS Kauecmea ypoorcasi, onpeoenamo
JHCUSHECNOCOOHOCb — PACMUMENbHLIX — MKAHell, ucxoos  u3
B03MOJNCHOCMU ~ OCYUJeCMGIeHUsT 8  HUX  X00a  ¢husuoioeo-
OuoxXuUMU4ecKux npoyeccos

1. MexaHu3Mbl MOCTYIJICHHS BelecTB B KieTky. CTpoeHue u

3HaueHHE MeMOpaH.

2. Tlocrymnenne Bombl B KJIETKM  KOpHSA.  Meponpusrus,
HaIpaBJICHHbIE HA ONTUMM3ALUIO 3TOr0 IIpolLiecca.

3. Mertoasl onpeseneHnss HHTEHCUBHOCTH (POTOCHHTE3A.

4.YrpaBieHue TeHepaTHBHBIM pa3BUTHEM U CTapeHHEM B C.-X.

npaktuke. [lyTm perynupoBaHuss CBETOBOrO, TEMIIEPATYypPHOIO,

BOJIHOTO U MUHEPAJIbHOTO PEKUMOB.

5. [Ilormomenue uWOHOB M3 1ouBbl. MX mepeaBmkeHHE W

IepepaclpeeseHue 1o pacTeHuo. Peytrimsanus.

6. MexaHnu3Mbl MOCTYIUIEHUS 3JIEMEHTOB MMHEPAJIBLHOI'O MUTAHUS B

pacTeHus.

7. 3acyXoyCTOMYMBOCTb. MeTOAbl AMATHOCTHKH (PU3MOIOrHYECKOro

COCTOSIHUS paCTEHUM IIPU JE€HCTBUU 3aCyX.

8. 3aBucuMOCTb JeWCTBHS (PEepMEHTOB OT YCIOBHH  Cpembl

(remmniepatypa, pH cpenbl, KoHIeHTpanusi). AKTUBAaTOpbl H

WHTUOUTOPBHI.

9.ITnasmomnu3. Jennazmonus. Ancop6mus, (onpenenenus). [Ipu xakux

YCIOBUSIX U KaK IPOUCXOAT 3TU SIBJICHMUSL.

10. TepMmoauHamMuuecKWe  OCHOBBI ~ BOJOOOMeHa  (BOJHBIIA,

OCMOTHYECKUH, MATPUYHBIN MOTEHIINAJ, [TOTCHIIUAJ JaBJICHHUS).




11. TloctymimeHue BoAbl B KIETKM KOpHA. MeponpusTus,
HaIpaBJICHHbIC HA ONTHMH3AIMIO ATOT0 IIpoIiecca.

12. TlepenBuxkeHre BOABI B cUCTeMeE MOYBa-pacTeHne-Bo3ayx. Cuibl,
NepeBUTAIOIINE BOAY 0 PACTEHHUIO.

13. CseroBas peakius (OTOCHHTE3A.

14. TemuoBas peakmus (oTOoCHHTE3a. bHOXMMHSA  YCBOCHHS
yraekucnoro raza C3-pacrennii (ukn KanpBuHa).
15.dotonepuoan3m pacTeHui.

16. IlenTo30dochaTHbINA UKIL.

17. AspoOHas Qa3za abIXaHus, XUMH3M. MeCTO OCYIIECTBICHHS B
KJIeTKe. brosiornueckas pos.

18. Ana’pobHas (aza IpIXaHHs, XUMH3M. MecTO OCYIIECTBICHUS B
KJIeTKe. brosiornueckas pos.

19. [IlpeBpamenue »sHeprud npu  JObixaHuu. OKuCIUTETBHOE
dbochopummpoBaHue.

20. Jlpyrue myTu OKucieHHs (TJIMOKCOJATHBIN, eHTo30(ochaTHbIIN)
UX B3aMMOCBS3b. Ponb apIxaHUs B OMOCHHTE3€ OENKOB, JMITHIOB,
AMHHOKHCIIOT, HyKJICMHOBBIX KACIIOT U JAP. BAXKHBIX COSITMHEHUH.
21.]pixanue Kak Owonormyeckwii mpomecc. Ilytm  okucieHus
IbIXaTenbHOro cyoctpaTta. GepMeHTHI AbIXaHHUS.

22. AnaspoOHas daza npixanus. [JUKOIW3, €ro peryssius,
SHEpreTHKa U 3HaYCHHE.

23. Aspobnas dasza npixanus. Lluxn Kpebca, ero sHepreTuka,
pEryJIsus ¥ 3Ha4CHHUE B )KU3HU PACTCHHU.

24. JlpixatenbHast osnekTpoHTpaHcnoptHas uenb (OTL). Teopus
OKHCIUTENEHOTO (OCHOPHINPOBAHHUS.

25. BiusiHue BHYTPEHHHX M BHEIIHUX (DAKTOPOB Ha MHTEHCHUBHOCTH
TIBIXaHUS.

26. CxoacTBO M paznuyue JIbIXxaHus u porocuHTe3a. Posb npIxaHus B
OMOCHHTETUYECKUX TTPOIIeccax.

27. PerymupoBaHHWe MAbIXaHUS TPH XPAaHCHWH CEMSH M COYHOH
MPOITYKITHH.

28. Bozna: comep)xaHue B pacT€HHH, CTPOCHHE, CBOHCTBA, COCTOSHHE B
TKaHSIX U (pu3noIorndeckas posb.

29. PactuTenbHas KJIETKAa KAK OCMOTHYECKAsl CHCTEMA.

30. /IpuraTtenu v MyTh BOJHOTO MOTOKA B PACTECHHH.

31. ®uszuonorusi crapeHus pacteHuil. Teopus UUKINYECKOTO
CTapeHus U OMOJIoKeHus pactenuil. Ee 3nauenue.

32. ®U3NONOTUs MPOPACTAHUS CEMSH.

33. [IpupoaHbIe perysiTopsl pocTa.

34. Ucnombp3oBaHue (GPUTOrOPMOHOB U (PU3UOIIOTMYECKU AKTHBHBIX
COEIUHEHUN B MPAKTUYECKON IEATEIHbHOCTU YEIOBEKA.

35. IlpeBpamieHne yrieBOIOB M >KUPOB MPH MPOPACTAHHH CEMSH.
depMeHTHI, y4acTBYIOIINE B 3TUX MPOIIECCaXx.

36. TpaHcopT OpraHMYecKuX BEIIeCTB B PACTEHUSX.

37. I'MMKO3UIbI U aJTKAIOHU/IBI, X XUMHUYECKAN COCTaB, COJCPIKAHKE B
CEJIbCKOXO3SIMICTBEHHBIX PACTEHUSIX.

38. AHTHOMOTUKH ¥ (PUTOHIIMJIBI PACTCHHIA.

39. IIpeBpamienne kpaxmaiaa M caxapo3bl B pacTeHHH. DepMeHTHI
MIPEBPALCHHUS.

40. BimsHue MeTeo(akTOpOB HA  CTENECHb  IOBPEKICHHUS
PAaCTUTEILHOCTH BPEIHBIMU ra3aMHu.




41. OcHoBHbIe  (U3HOIOTO - OHOXMMHYECKHE  IPOIIECCHI,
npoucxoasimue mnpu  (GOPMUPOBAHMHM  NPONYKTUBHBIX  OPraHOB
3epHO0000BBIX U MACIUYHBIX KYJIbTYD.

42. OcHoBHBIE  (usuoIOoro - OMOXMMHYECKHE  IPOLECCHI,
NPOUCXOASINUHE TP  (GOPMHUPOBAHMM  IPONYKTHBHBIX  OpPraHOB
OBOIIHBIX U TIJIO0BO-STOAHBIX KYIBTYP.

43.  OcHoBHble  (UHONOrO-  OMOXMMHYECKHE  IPOIIECCHI,
MPOMCXOASINUE TPpU (HOPMUPOBAHUH KapTO(eIns M KOPHEIIIOI0B.

Pacuernble 3agaHuss W curyauuoHnelie 3amaum (OIIK-1, erademv - coepemeHHbIMU
Memooamu Uccied08anus U NOJy4enus UHGopmayuu o xooe GopmMuposaHus Kaiecmed yporcas,
npUEMamMu NOUCKA HOBbIX c8edeHUll 8 001acmu GU3UOL02UU U OUOXUMUU PACMEHUL, C8A3AHHBIX C
NOJYYeHUeM YPOdCcas CeNbCKOXO3SAUCBEHHbIX KVAbMYP BblCOKO20 Kauecmed, CO8PeMeHHbLMU
Memooamu UCCIeO08anUsl U NOJYYeHUs. uH@opmayuu o xooe @U3UOI0SUUEeCKUX NPOUeccos8 6
pacmumenbHOM Op2aHusme, HABbIKAMU 0OpaAbOMKU U AHANU3A NOLYYAEMBIX IKCHEPUMEHMATbHBIX
OaHHbIX

| ®u3uosiorusi U GUOXUMHS PACTUTENbHON KIETKH

1. U3 kopHeminona KpacHOM CBEKJbI BbIpe3ald JABa KyCOUKa, KOTOpBIE IOCIE TIHIATEIHHOTO
IIPOMBIBAHHSI TIOMECTHJIM B MPOOUPKU C BOAONH KOMHATHOW TeMIlepatypbl. B oaHy u3 mpoOupok
nobaBwiM 5 kamens xjaopodopma. KakoBa Oyner okpacka Bojbl B mpooupkax depe3 30 MUH mociie
Hayasa onbita? Kak 0ObSCHUTH Oy4E€HHBIN pe3yabTaT?

2. OTxaThlii W3 TKAHM PACTEHHUS KIIETOYHBIA COK, MOMECTUIM Ha TPU3MYy pedpakToMeTpa.
[lokazatens mnpenomnenuss cocraBun 1,3575. Temnepatrypa 20°C. KakoBa BennuunHa
OCMOTHYECKOTO TIOTEHIIMala KIETOYHOro coka? Vcmonb3oBarh TabnMily —oOmpemencHus
KOHIIEHTPAI[MU CaXxapo3bl U OCMOTUYECKOT 0 MOTEHIINAA 110 MOKA3aTEeNI0 MPEIOMIICHUSL.

3. PactBopsl, nuMmeronue ocmotrudeckue nmoreHuuansl -0,1 u -1,2Mlla, BeI3Ba)M T71a3MOJIH3 KIIETOK
HcClieyeMON TKaHM, a B PAaCTBOPE, OCMOTHYECKHE MOTeHIHanbl KoTopbix -0,6MIIa u -0,8 MIla
ma3Mosm3a He Ob110. YUeMy paBeH OCMOTHYECKHH MOTEHIIMAJ KJIETOYHOT'O COKa JAHHOW TKaHU?

4. ITouemy 3eNIeHbIC JIUCThS OBOIIHBIX PACTEHUN MMOCIIE BAPKU MPUOOPETAIOT XapaKTepHYIO OypyIo
okpacky? OOBACHUTH, YIUTHIBAsI U3MEHEHHE IPOHUIIAEMOCTH MEMOPaH.

Il Boaublii pesxum pacTenuii

1. JlepeBo C IUIONIAABIO JIMCTOBOM MOBepXHOCTH 12 M? mcmapuiio 3a 2 vaca 3 Kr Boasl. Uemy
paBHA MHTEHCUBHOCTb TPAHCIIUPALUU?

2. CKONbKO BOJbI UCIIAPUT pacTEHHE 32 5 MUH. €CJIM MHTEHCUBHOCTh TpaHcmupauuu ero 120 rp
H>0 M?4, a omaas auctbes 240 cm2?

3. Y HEKOTOpbIX KOMHATHBIX PAacTEHHI HEe3aJ0JIr0 Mepes J0XKIEM IMOSBISIOTCS KAl BOAbI Ha
KOHYMKaX JUCTheB. Kak 00bACHUTH 3TO siBICHUE?

4. Berka uBBI ObLTa cpe3aHa C JepeBa, MOCTaBJleHAa B OaHKY C BOJOM M 3aKpbiTa CTEKJISSHHBIM
KonmakoM. byzert nu HabmoaaTeCs ryTTanus y 9Toi BeTku? OObsICHUTE.

5. Y Kakoro pacTeHus UHTEHCUBHOCTh TPAHCHUPAIMH BbIIIE: Y PACTYIIEro B TEHU WIM Ha SPKOM
conHeuHoM cBere? OTBeT 00oCHYIITE.

6. 3a BererallMOHHBII NMEPUOJ pacTeHUsl HAKOMUIU 2,1 Kr cyXoi OpraHM4ecKoil Macchl, HCHApUB
pu 3ToM 525 kr Boabl. HaliTH npoAyKTUBHOCTh TPAHCIIMPALIUH.

7. IlpogykTuBHOCTH TpaHcnupanuu 4 r/n. Halitu TpancnupainoHHbIi k03¢ GpuireHT.



8. IIpooyKTHBHOCTb TPAaHCHHMPALMU HEOOXOIMMO ONPEAEIUTb, 3Has, YTO TPAHCIHPALMOHHBIN
ko3 dunment cocrasui 400 mi/r.

9. HakonuB 10 Kr cyxoro BellecTBa, JI€PEBO 3a BErE€TAl[MOHHBIN MEpUOJl UCHApUIO 2 T BOABIL.
UeMy paBeH TpaHCHUpPALMOHHBIA KO3 hUIeHT?

111 ®orocunres
1. Kak o0OBSCHUTH pa3HyI0 OKpacKy CIHPTOBOM BBITSOKKM M3 3€JIEHOr0 JIMCTa IpHU
paccMaTpUBaHUU €€ B IPOXOAILIEM U OTPaKEeHHOM cBeTe?
2. JIBa ONMHAKOBBIX JIMCTa BBLICP)KUBAIMCH TPH IHS B TEMHOTE, a 3aTeM ObIJIM OCBEIIEHBI B
TeYeHHUe 2 YacoB MEPBbIH JIMCT KPACHBIM, BTOPOW — KEJITHIM CBETOM OJIMHAKOBOI MHTEHCUBHOCTH.
VY kakoro ynmcra Oyzaer 6ojee BbIcOKOe cozepikanre kpaxmaina? Kak 3To 00bACcHUTH?
3. Kak 00bsicHUTH mpekpalieHre (OTOCHHTE3a Y CPE3aHHOTO U TIOCTaBJICHHOIO B BOY JIMCTA MPU
CaMbIX OJIAarONPUSTHBIX BHEIIHUX YCIOBUAX?
4. V Kakux U3 IEpPEUYMCICHHbIX pPAaCTEHUH, MIIEHUIbl WA KYyKYypy3bl, JOJbLIE MPOAIUTCS
(OTOCHHTE3 NPH MOHNUKEHHOM COJEPKAHUU YIJIEKHCIIOro ra3a’?
5. Uem orTaMuaercs CHEKTPajbHBIA COCTaB COJHEYHOI'O CBETAa, KOTOPBIM Magaer Ha JIMCThS
pacTeHuM OT CIIEKTPAJIbHOIO COCTaBa CBETA, IIPOLIEAIIEr 0 Yepe3 JIUCT?
6. Uto Takoe KBaHTOBBIH Pacxoj] M KBAaHTOBBIN BBIX0J (poTocuHTE3a? UeMy paBeH TEOPETHYECKUI
U IPAKTUYECKUHA KBAHTOBBII BBIXOA?
7. Tlo ypaBHeHUIO (HOTOCHHTE3a PACCUMTANTE MHUHUMAJIbHBIA KBAHTOBBIA pacxoJl B CHHEH M
KpPaCHOM 4acTAX COJIHEYHOT'O CIEKTpA.
8. B TeueHue rona Bce pacTeHHs CBA3BIBAIOT Ha 3eMiie B mpouecce ¢porocunresa 1,75x1011 toun
yraepoaa. CKOIbKO KMCJIOPOJA OHU BBIIEISAIOT?
9. CkonpKO OpraHM4ecKoro BellecTa (B rnmepecyere Ha TIII0K03Yy) HAaKOMUT pacTeHHe KyKypy3bl 3a
cBeToBOM JieHb (18 4), ecnu cpenHsAs HHTEHCUBHOCTH GoTocuHTe3a coctaBisier 50 mr CO2 Ha 1M
/dac, oAk JUCTHEB 2,5 M2, MOTEPU OPraHUYECKOro BEIIECTBa Ha Abxanue 7%? Jlomyckaercs,
gto | r caxapa obpa3syercs npu ycoenuu 1,5  COo.

IV Ipixanue

1. HekoTopble CUHMTAIOT, YTO BPEOHO OCTaBJATH I[BETHl HA HOYh B KOMHATe, TaK KaK OHU
MOTJIOMIAIOT KUCIOPOA, HEOOXOAUMBIN I JIbIXaHHsS 4esioBeka. YToObl OTBETHTH Ha BOIPOC,
HACKOJIbKO O0OOCHOBAHO 3TO MHEHHE, IOJCUMTANTE, 1O KaKOH BEJMYMHBI CHU3UTCS COAEpKAHHE
O2 npotus 06619HOTO (21% 10 00BEMY) B BO31yXe KOMHATHI 00beMOM 45 M? B TeuenneM 10 gacos
3a CUET JBIXaHUsl PACTCHHM, UMEIOIINX OOIIYI0 MacCy 2 KI' M CPEAHIOI0 MHTEHCUBHOCTD JIBIXaHUS
12 M1 O2 Ha | KT B CyTKH.

2. 3enenwlii JUCT Ha cBery npu Temmepatype 25°C umnTeHcuBHO morjoman CO», a mpu
nosbiieHnH Temmnepatypsl 1o 40°C nauvan Bbeiensts CO,. Kak 0O0BSICHUTH OTMEUEHHOE
M3MEHEHue ra3oooMeHa jaucTa?

3. [ToueMy WHTEHCHBHOCTh JBIXaHUSI KIIyOHEH KapTodens pe3Ko, MOBBIAETCS MPH MOHMKCHUH
Temnepatypsl ot 3 o -1°C

4. XuMUY€ECKUI COCTaB KOPHEBBIX BBIJCICHUNA?

5. OeixatenpHbiil k03 duument pasen 0,7. Kakue 3amacHble BemecTBa (yrieBOIbl, OPraHUYECKHE
KHCIOTBI, OJIKH, KHUPbI) UCIOJIb30BAIMCH IIPH JIbIXaHUN?

6. Cxonpko COz BeIgeNsieT 2 KT JbIIANIMX CeMsH 3a 5 cyTok? MHTeHCHBHOCTH nbixanus 0,1 mr
CO2 na 1 r cyxoii maccel B yac. Braxxnocts cemsin 37,5%.



7. Yto Takoe mwixatenpHbld kK03pdunuent (JIK). KakoBa cBsi3p mprxatenbHOro koddduimeHTta
(AK) ¢ mpuponoii neixatenpHoro cyocrpara? KakoB sHepreTHueckuil BbIXOJ B 3aBUCUMOCTU OT
penuuunbl (K.

V Poct u pazBuTHE pacTeHuil

1. ®uznosnornyeckue NPUUMHBI OCEHHET0 JINCTONAA y JePEBbEB YMEPEHHOI 30HBI.

2. Kak OOBACHUTH, HaxXOIATCS JM TOYKHM B COCTOSHHMM TJIyOOKOTrO IOKOS WJIM TOKOH HX
BBIHYXJICHHBII?

3. NHorna Ha s670HAX Hapsay C IJIOJAMU MPaBHIbHOM (OpMBI Pa3BUBAIOTCS HECUMMETPUYHBIE
ss610ku. Kak 00bsICHUTB 3TO siBIIeHUE?

4. YV 1ByX pacTeHUH IOJCOIHEYHUKAa ObUIM Cpe3aHbl BEPXYILIKH CTeOJiel, Mmociae 4Yero Ha
IIOBEPXHOCTb Cpe€3a OJHOI'0 U3 3THUX PACTCHHH HAHECIH IACTy, CONEPKALLYI0 MHJOJIUIYKCYCHYIO
kuciotTy. Pacycrarces nu y 3TUX pacTeHull nasyuiHbie nouyku? Kakoil BBIBOJ MOXKHO celaTh Ha
OCHOBAaHHUH 3TOr0 ONbITa?

5. ITouemy o3uMBbI€ copTa 37aKOB HE LIBETYT, €CIIM UX [1OCESTh BECHON ?

6. Kakum 00pa3omM MOXHO JOCTUTHYTH ONAJCHHS IUCTHEB Iepea YOOPKOM M0 0B?

7. Kakumu arpoTeXHU4eCKUMH IIpHeMaMi MOXHO BJIMSATH HA POCT U Pa3BUTUE PACTEHUIL?

8. CpaBuuth Qenosornueckue (aspl u dtanmel opraHorenesa mo @. Kymepman. Pacrenme
Haxoautcs Ha [X arame. Kakoit ¢aze pa3BUTHS 3TO COOTBETCTBYET?

9. Cox xaprodens, BbIIEPXKAHHOTO B TEUEHHWE HEAENU IMpPU HU3KUX TeMIepaTypax HMeN
nokaszartens mpemomieHus 1,3409, a cok Takoro ke kaprodens w3 xpanmwmuma 1,3359.
Omnpenenure OCMOTHYECKHE MOTEHIMANIBI COKa M OOBSICHUTE MPUUYMHY Takux usMeHeHuil. [[ns
OIpeleTIeHNsI UCTIONIb3YHTE pepaKkTOMETpuYeCcKre TaOINIIbI.

10. C 20-netHero TOmoJis Cpe3aHbl YEPEHKHU; OJMH y OCHOBAaHMS, APYroll U3 cpeaHell uyacTu
KpoHbl. Kakoii u3 HUX Jlydlle YKOPEHUTbCS U ObICTpee MepeiieT K IBETEHUI0?

11. TpeGyercs yckopuTh oOpa3oBaHHME KOpPHEH Ha 4YepeHKaxX YepHOW cmopoiuHbl. Kakwue
CTUMYJIITOPBI POCTA IIPH 3TOM ClleAyeT NpuMeHuTh? OO0CHYITE OTBET. 4

12. JInst ceMsiH METPYIIKA M cefblepes TpeOyeTcsl MOBBICUTH SHEPrHio npopactanus. Kakue
CTUMYJISITOPBI POCTA IIPH 3TOM clieAyeT NpuMeHuTh? O0O0CHYHTE OTBET.

VIl MuHepajibHOe IUTAHUE PACTEHHIA

1. [Touemy opraHnuueckue yaoOpeHUs pEeKOMEHAYEeTCsl BHOCUTh B OOJbIIMX J033aX U 3aJ0Jr0 J10
rocesa?

2. HemocTaTok Kakoro 3J1eMeHTa IPUBOAUT K OCIM3HEHUIO KIETOK pacTeHni? C uem 3To cBsA3aHO?
3. Uem OOBACHUTH OTPULIATEIBHOE JAEHCTBUE H30BITKA a30THBIX YyAOOpeHUNl Ha ypokail
Kkaprodes?

4, Kak BBIpaCTUTh pacTeHHE 0€3 IMOYBBI, U KAaKHE YCJIOBHS IPU 3TOM HEOOXOAMMO COOJIIOIATH.
IIpuBenuTe npuMepsl OCHOBHBIX PELIENTOB MUTATEIBHBIX CMECEH.

5. KakoBbl 3aKOHOMEPHOCTH «II€PBUYHOIO» IOIJIOUICHHS] MUHEPAIBbHBIX AJIEMEHTOB KOPHEBOMU
cucteMoii (B mepBbie 10-30 MUH) ¥ MOTJIOMIEHHUS MTOCIEAYIOIIEro (Jusimerocs yacamMmu). Yto Takoe
«CBOOOAHOE» MPOCTPAHCTBO U MOYEMY €0 Ha3bIBAIOT «KAKYILIUMCS»?

6. Kak ycranaBimBaercs HEOOXOAMMOCTb TOI'O WJIM HHOro sneMeHTa? B uem cyTb mpaBuia
HezameHumoctu? [louemy 1O. JInOux copmynupoBain 3aKoH «BO3BpaTa»?



7. B mecuanbIx cocynax cmech I'enbpurens B nepBom BapuaHTe moJiHasi, BO BTOPOM Takas *ke, HO
BMecto Ca(NOs)2 BHecen CaSOs, B TpetheM KCI 3amenen va KNOs. KakoBbl OyayT pe3ysbTaThl
BBIPAILMBAHUS PACTECHUI?
8. [Touemy moruomeHne MUuHEpaJbHBIX JIEMEHTOB UMeeT n30upaTtenbHblil xapaktep? [Tokaxute
3TO Ha MpUMEpaXx.
9. Cxonbko cynepdocdara (conepkanue pochopa B HeM 7%) HEOOXOAMMO BHECTH HA OMBITHYIO
JENSHKy 5 M? 9T00BI KonmuuecTBO hocopa B pacuere Ha Ia COCTaBISIO 14 Kr?
10. [Touemy yepelky JUCTHEB YACTO COJlEPKAT OOJbIIIE HUTPATOB, YeM caMu JUCThA? U mouemy
3¢ EeKTUBHO UCTIONB3YIOIINE HUTPAThl HYKJ1al0TCsl B MonnOaene?
11. Kakoii MO>KHO c/1es1aTh BBIBOJ IO PSAAY PACTEHUMN, HE JAIOUIMX MOJOKUTEIbHYIO peakiuio Ha
nudenunamud B kpenkoid H>SO4 (mocuHeHune) HECMOTpsl HAa TO, YTO MOYBA, IJ€ OHU PacCTyT,
oyeHb Oorata HUTpaTamu. HazoBute Takue pactenus. B yem ux ocobeHHOCTH?
12. B kuiorpamme cyxod Macchl CBEKJIbl coiepkutca 45 Mr Oopa. CKOJBKO JIaHHOTO
MUKPO3JIEMEHTA BBIHOCUTCS C I'a, €CIIM ypoxkaiHoCTh cBekJibl 350 1/ra? Briaxknocts 30%.

VIl Tlpucnoco6ieHne U ycTORYNBOCTD pacTeHHii

1. Kak 00BSCHUTE, 4TO XBOSI COCHBI, BEIICPKUBAIOMIAS 3UMOW MOPO3bI 110 -43°C, neToM ruOHeT
MIPU UCKYCCTBEHHOM OXJIaKACHUU 10 -8°C?

2. Yro Gomnee omacHO Al pACTEHUI: 3MMHUE MOPO3bI HJIM BECEHHUE 3aMOpOo3Kku? OObsICHUTE.

3. Tlouemy y ceBepHBIX pacTEHUN OOWTAIOIIMX HA 3a00JOYEHHBIX MOYBAX HMEIOTCS MHOTHE
npusHaku kcepopurtos? [lepeuncauTe 3T NpU3HAKY.

4. OcHOBHBIE MYTH MOCTYIJIEHUS ECTULIUIOB B PACTCHHUSL.

5. B uem paznuuue Qu3N0I0ro-OMOXMMUYECKUX TOAXOAOB MPU OIlEHKE AECUCTBUSA (PAKTOPOB
BHEIIHEH cpe/lbl Ha KayeCTBO yporkas 0000BBIX U MSITIMKOBBIX TpaB?

6. I[Ipsimoe 1 KOCBEHHOE 1eUCTBUE BBICOKMX TEMIIEpATyp Ha pacTEHUE.

7. Kakue BeuiecTBa B paCTEHUHM B IKCTPEMAJIBHBIX YCIOBMSX CIHOCOOCTBYIOT BO3HHMKHOBEHHIO
3aIIUTHO-TIPUCIIOCOOUTENBHBIX PEAKITUU?

8. B uem paznmmune (PpU3MOIOrHYECKOro NEHCTBUS HAa PACTEHUS MOBBIMIEHHBIX M MOHMKEHHBIX
TEMIIEpPa TYP, BHI3BIBAIOLMX [TOBPEXKICHHUE U 1aXke THOeNb pacTeHUi?

9. Uro takoe mpolecc 3aKajuBaHus pacTeHUi? Bce m pacTeHHs] cOCOOHBI K 3aKaJMBAHUIO?
Kakue Qusmnonornueckne M3MEHEHMsI, IPOMCXOASIINE B IPOLECCE 3aKalMBaHUS, MOBBILIAIOT
YCTOMYMBOCTb pacTeHUM K Mopo3y. [Touemy?

10. Meronsl ompemeneHusl 3acyXOyCTOMYMBOCTH pacTeHui. Meponpustus mo Ooprde ¢
BpEIHBIMU BJIMSHUSAMU 3aCyXU Ha PaCTEHHUS.

IX «®u3nosiorusi 1 Onoxumusi GopMUPOBAHUS KAYeCTBA YPOKasl C.-X. KYJbTYpP»

1. ITpu HeOMaronpUATHBIX MOTOIHBIX YCIOBHUIX IJIOXO0 3aBSI3bIBAIOTCSA TUIOBI Ipymn. Kakue
CTUMYJIITOPBI POCTa CIEAYeT HNPUMEHHUTh IS JIydIlero 3aBsi3bIBaHus III0a0B? OOocHyHTE
OTBET.

2. B cany rpymu HeoOXOAMMO CTUMYJIMPOBATh y JIEpPEBbEB Oojiee paHHEe BCTYIJICHHE B
(a3bl MIIOOHOIIEHUS W 3aKJaJK{ IIBETOYHBIX Modek. Kakue perynsTopel pocTta clemyer s
9TOro NpuMeHuTh? OOOCHYHTE OTBET.



3. Jnst ynydineHus TOBapHOI'O BHJA COPBAHHBIX 3€JE€HBIX MJIOAOB JIMMOHA U areilbCHUHA
HY’>KHO IIPOBECTU MX YCKOPEHHOE CO3pEBAaHME M yiydlleHne okpacku. Kakue perynaTopsl pocra
CIIeyeT IJisi ATOro mpuMeHuTh? OOOCHYITE OTBET.

4. Ha pactenusx orypua Uil yBEIWYEHHs ypoXkas PEKOMEHAYETCs YBEIWYUTb YHUCIIO
KEHCKHUX [BETKOB. C MOMOIIbI0, KAKMX CTUMYJISATOPOB POCTa MOKHO ATOr0 JocTH4b. OOOCHYiiTE
OTBeET.

5. Tpebyercs monmyuuTh HapTEHOKapnHuecKue II0Asl BUHOTpaga. Kakue cTUMYNATOpSHI
pocTa mpH 3TOM clieayeT npuMeHuTh? OOOCHYHTE OTBET.

6. B mepuox Bereranuu 03MMOM pKM HaOmonaeTcs yCWJIEHHBIM pocT ctebnei. Kakue
CTUMYJISITOPBI POCTa CIEAYeT MPUMEHUTh, YTOOBI CHU3UTH BEPOSITHOCTH MOJIETAHUS MOCEBOB?
OO6ocHy¥iTe OTBET.

7. VY s0moHn g0 yOOpKH ypokash HauWHaeTcs omajgaHue ImioaoB. Kakue CTUMYISTOpHI,
pocta ciieyeT MpUMEHUTh, YTOOBI TPEeAOTBPATUTH 3TO siBlieHHe? OOOCHYITE OTBET.

8.

IMpouenypa oneHNBaHUsI IK3aMeHA:

DK3aMEHAIlMOHHBI OWJIET CONePKUT TPH BOIpoca 2 TeopeTHdeckux W 1 mpaxrtuyeckuid. [Ipm
MIOJIFOTOBKE K C/aye HK3aMEHa PEKOMEHIYETCsl I0JIb30BaThCS 3alMCAMM, CIEJaHHBIMU Ha
JEKIIMOHHBIX U J1a00paTOPHBIX 3aHATUSAX, a TAK)XKE B XOAE€ CAMOCTOATENbHOM paboThl. DK3aMeH
MIPOBOJIUTCS B YCTHOM (opme, BKIroUaeT noAroroBky (30-40 MuH.), OTBETHl 00ydaromierocs Ha
TEOPETUYECKUE U MPAKTUYECKUE BOIIPOCHI, [10 €r0 UTOraM BBICTABIISIETCS OLICHKA.

Kpurtepuu oueHku 3K3amMeHa:

«OTJMYHO» BBICTABIIACTCA, €CIM O0ydYaromMiicss 00JafaeT TIIyOOKMMHU U MPOYHBIMU 3HAHHUSIMU
no  (U3MOJIOTMM  pAcTeHU#; TMpH  OTBET€  IPOAEMOHCTPUPOBAJl  HCUEpPIBIBAIOIIEE,
IIOCJIEIOBATEIbHOE M JIOTMUYECKM CTPOMHOE H3JIOKEHHE; pelMa  3a7ady; [paBUIbHO
copMyIupoBaid IMOHSTHS M 3aKOHOMEPHOCTH IIO BONpPOCAM; HCIOJb30Bajl IPUMEPHl U3
MPaKTUKH; ClIeJIajl BBIBOJI IO U3JIaraeMoOMYy MaTepHaly;

— OIIEHKA «XOpOLIO» BBICTABIISIETCA, €CIIM O0ydarouuiics 001aJaeT JOCTATOUYHO MTOJIHBIM
3HaHMEM H3y4aeMOM JHCLUIUIMHBI; €ro OTBET NPEACTABIIAET IPAMOTHOE M3JI0KEHHE yuyeOHOIo
MaTepuaia IO CyIIEeCTBY; OTCYTCTBYIOT CYIIECTBEHHbIE HETOYHOCTH B (POpPMYyIHpOBaHUU
MOHSATUH; MPAaBUIBHO NPUMEHEHbI TEOPETUUYECKUE IOJIOKEHUS, MOATBEPKACHHbBIE IIPUMEpPaMH;
CIIeJIaH BBIBOJ; JBAa BOIIPOCA OCBEILEHBI MOJHOCTBIO MM OJMH BOIIPOC OCBELIEH MOJHOCTBIO, a
JOPYrOd JTOBOAUTCS IO JIOTMYECKOTr'O 3aBEpPUICHUS NPU HABOIAIIMX BOINPOCAX MIPENOJABATENS;
peum 3a1aqy;

— OIIEHKA «YAOBIIETBOPUTENBHO» BBICTABISIETCSA, €CIM OOydYarommiics HWMeeT o0Ime
3HaHUSL OCHOBHOIO MaTepuasia 0e3 YCBOEGHUS HEKOTOPBIX CYILIECTBEHHBIX IOJOXKEHUN;
(bopMynupyeT OCHOBHBIC IMOHATHS C HEKOTOPOM HETOYHOCTBIO; 3aTPyIHSETCS B NPHBEICHUU
MIPUMEPOB, TTOATBEP)KIAIOIIUX TEOPETHUECKUE TTOJI0KEHNS; OAMH BOIPOC pa3o0paH MOJHOCTHIO,
BTOPOM W 3ajjaya HayaThl, HO HE 3aBEPIICHBI JO KOHIA; U MPH MOMOIIM HAaBOJALIMX BOIIPOCOB
JOBOJATCA O KOHIIA;

— OIICHKa «HEYAOBJIETBOPUTEIbHO» BBICTABJIAETCSA, €CIM OOYy4YalOUIMICs HE 3HAeT
3HAYUTENBHYIO YacTh MaTepUaa; J0MyCTUI CyLIECTBEHHbIE OIMOKH B IPOLIECCE U3JIOKEHU 5I; HE



YMECT BBIACIUTDL I'NIaBHOC KW CACJIaThb BBLIBOJ; IIPUBOJIUT OIINOOYHEIE OIIpCACIICHUA; HU OJHNH
BOIIPOC HE PaCCMOTPEH A0 KOHIIA, HC NPUCTYNUJ K PCHICHHUIO 3aAa4i, HABOAAIIUC BOIIPOCHI HE
IIoMoraror.

denepalibHOE FOCYAAPCTBEHHOE OI0IKETHOE 00pa30BaTEIbHOE YUPEXKIEHUE BBICIIETO
o0Opa3oBaHMs
«["ocynapcTBeHHBIN arpapHbIil yHUBEpcUTET CeBEpHOro 3aypaibsi»
HNHcTuTyT ArpoTeXHONOrn4ecKuii
Kadenpa O6mieit Ononorun
VYuebHas nucuuninHa OU3n0Norus pacTeHUM
[lo HanpaBiIeHUIO «ATPOHOMHU S
[Ipoduns «ArpodbusHec»
Dk3amMeHanMoHHbIN Oounet Ne 1

1. Xumuueckuii cocTaB, CTPYKTypa U (QYHKUIUHU KJIETOYHON CTEHKH PacTEHHIA.

2. MexaHHU3MBbI MOCTYIJIEHUS JIEMEHTOB MUHEPATbHOTO MU TAHHS PACTEHUH.

3. U3 kopHemiona KpacHOH CBEKJbI BBIpE3alH ABa KyCOUKa, KOTOpPBIE MOCIE TIIATEIbHOTO
MPOMBIBAHUSI TIOMECTHJIM B MPOOUPKUA C BOAOW KOMHATHOW Temmeparypel. B ogny wu3
npobupok nobaBunm S5 kKamens ximopodopma. KakoBa Oymer oxpacka BOABI B MPOOMPKAxX
yepe3 30 MuH nocie Havasa onbiTa? Kak 0ObsICHUTH MOJTYy4EHHBIH pe3ysbTaT?

Cocrasuin: K.B. Mowuceesa / [ <«» 2022 r.

3aBeayromuii kadenpoi A.A. Jlames / /«» 2022 .






