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[Ipu pazpaborke paboueii mporpaMMbl y4eOHOH TUCHUIUIMHBI B OCHOBY MOJOXKEHBI:

1) ®I'OC BO no nanpasienuto noarorosku 35.03.05 CagoBoacTso
Ilpogpuns /lekopamusnoe cadosoocmeo, 2azonoeedenue u hropucmuKka yTrBepKIeHHbIN

MunncrepcTBoM 00pa3oBanus u Hayku PO Ne 737 «01» aBrycra 2017 r.

2) YueOnslii muan npopuias CaxoBoacTBo U JaHIAQTHBIA Tu3aiiH 0100peH YUeHBIM COBETOM

@®I'bOY BO I'AY Cesepnoro 3aypanbs ot «31» mas 2024 . IIporokon Ne 14

Pabouvas nporpamma yueOHOM TUCIMILIMHBI 0/100peHa Ha 3aceaanuu kadenprer OOIie ouonoruu ot «31 »

Mmast 2024 r. ITporokon Ne 9

3aBenyromuii kadeapoi A.A. Jlsmes

Pabouas nporpamMma yueOHOM JUCIIUILUIMHBI 0J00pEeHa METOAMYECKON KOMUCCHEH HHCTUTYTA OT «31» mas
2024 r. ITpotokos Ne 8

L LA

IIpencenarens METOAUYECKOW KOMUCCUU MHCTUTYTA T.B. CumaxoBa

Pazpabotuuk: k.c. -X. H., forieHT K.B. Mowuceepa

JdupexTop MHCTHUTYTA: M.A. Konomiua



1. Hepeqeﬂb IJIAHUPYEMBIX pPE3YyJIbTATOB oﬁyqe}mﬂ mo AUCIHHUIIJINHE, COOTHCCCHHbLIX C

IMJIAHUPYEMBIMHU pE3yJdbTaTaMHU OCBOCHUSA 06pa30BaTeJILHOI7l MMporpaMmmbl

Koo WNunukatop
Pesynbrarsl IlepedeHb IUIAHUPYEMBIX PE3YJIBTATOB
Komne- JOCTHKEHUS
OCBOEHUS 00y4eHus 10 TUCIUIUINHE
menyuu KOMIIETEHIIUH
3Hamy:
- 3aBUCUMOCTh  (PU3HOIOTUYECKHUX
IIPOLIECCOB OT BHYTPEHHUX M BHEUIHUX
(dakTopoB Cpelibl; IPUHLIUIIBI
(dopMUpOBaHMSI BEIMYMHBI M KauecTBa
yposxast OCHOBHBIX
CEJIbCKOXO3SMCTBEHHBIX KYIbTYD;
yMeTh:
- OTIPEEISATh 3aBUCUMOCTh
(GU3MOIOTMUECKUX  IPOLECCOB  OT
BHYTPEHHHX M BHEIIHUX (PAKTOPOB
Cpelpl;  HUCIOJIb30BaTh  MPUHIUIIBI
dbopMUpOBaHMS BETWYMHBI M KadyecTBa
W/1-130mk-1 yposKas OCHOBHBIX
Permaer KkoukpeTHbie | O/TPCKOXOSANCTBEHHBIX  KyIBTYp U1
pellleHrs  CTaHAApTHBIX  3a7ad B
3a/1auu
OIlK-1 _ | obmactu arponomun
CriocoGen pemarp | TPOGECCHORATBHOH | o ypenenary JKH3HECTIOCOOHOCTE
TUNOBBIC 3aJa4H ACATCIIBHOCTH pacTUTENIbHBIX TKaHEW, HCXOAsd U3
npodeccruoHalbHO | (OLIEHKA U BO3MOYKHOCTH OCYIIECTBJICHUS B HHUX
W NeATEeIbHOCTH Ha | [[OBBIIIICHIE xXoJa ($U3HO0TIOTO-OMOXUMHUYECKHUX
OCHOBE 3HaHUU oKazaTeneit MPOLIECCOB;
OCHOBHBIX 3aKOHOB M0JIb30BATbCA OPraHOJIENTUYECKUMHU U
OIlK-1 KU3HEACITEIIBHOCTH
MaTeMaTH4YeCKUX U . OMOXMMHYECKUMH  TOKa3aTelssMH B
aCTeHM) U
€CTECTBEHHBIX p ) Ipolecce MPOTrHO3UPOBAHUSI KauyecTBa
HayK C HPCACTABIACT ypoKas; OIIPENENAT
IIPUMEHEHUEM pE3yIbTaThl UX YKU3HECTIOCOOHOCTH pPacTUTEIILHBIX
MH(QOPMALIMOHHO- | pEelICHMs Ha OCHOBE | TKaHEH, HuCX0Asd M3  BO3MOXKHOCTH
KOMMYHHKALUOHH | (hy3H00ro- OCYILIECTBIICHUS B HUX XoJa
BIX TEXHOJOTHI | g0 e bu310710r0-0MOXMMHUECKUX MPOIIECCOB

3aKOHOB U IIpaBHJI

BJIA/IeTh:

- COBPEMCHHBIMU METOAaMHU
UCCIICIOBAHMSI u HOJTYy4CHUS
uHpopManuu 0 Xxoae (HOPMHUPOBAHMS
Ka4yecTBa ypokas; NnpuéMamH TIOHCKa
HOBBIX CBEJICHU I B oOnacTu
busnosiorn U OWOXUMHH PACTCHHH,
CBA3aHHBIX C TOJYYEHHEM ypoKas
CEJIbCKOXO03SHCTBEHHBIX KYJIBTYP
BBICOKOTO KauecTBa; COBPEMEHHBIMU
METOJIaMU HCCIIEOBaHUS U TOJTy4eHUs
uH(pOpMaIIUU 0 X0J1e PU3NOIOTUIECKUX
MPOIIECCOB B PACTUTEIHLHOM OpraHU3ME;
HaBbIKaMu 00OpabOTKM ¥  aHamm3a
MOJTy4aeMBIX AKCIIEPUMEHTATBHBIX
JTAHHBIX




2. MecTo IMCHUILUINHBI B CTPYKTYpe 00pa30BaTeIbHON MPOrpaMMbl

JlaHHasi IUCIUIUTMHA OTHOCUTCS K boky I 00s3aTenbHOM yacTu 00pa3oBaTeIbHON MPOTPAMMBIL.
JUia u3ydyeHus JUCLUIUIMHBI HEOO0XOJAMMBbI 3HaHUS B oOjacTh: OOTAHUKM, XUMHUH, 3KOJOTHH,
MUKPOOHOJIOTHH.

@u3MOIOTHA PAaCTEHUH SBISETCS MPEANISCTBYIOMEH AUCIHUIUIMHONW Ui JUCUUIUIMH: OMOXUMHUS
pacTeHUii, arpOMETEOPOIIOTHsI, OCHOBBI OMOTEXHOJIOTUHU CaJ0BbIX KYJIBTYP.

JlucuuiuinHa u3ydaeTcst Ha 2 Kypce B 3 ceMecTpe 1o 0O4HOH opme 00ydeHHs.

3. O6beM AUCHUILVIMHBI U BUbI y4eOHOH padoThl
OO6mast TpyI0€MKOCTh JUCIUIUIMHBI coCcTaBiseT 144 vaca 4 3a4eTHBIC €TUHULIBI.

Buj yuebHoii paboTh Popma obydeHus
Oo4Has

AynuTopHble 3aHATHS (BCEro) 64
B mom uucne: -
JIeKIIMOHHOTO TUMA 32
CeMHHApCKOTO THIIA 32
CamocTrosiTesibHast pa6oTa (Bcero) 62
B mom uucne:

31

[IpopaboTka MaTepuaa JeKIHi,
MOATOTOBKA K 3aHATHSIM

CaMoCTOATENbHOE U3YUCHUE TEM 8
Pedepar 20
WunuBuayanbHble 3aJaHUs 3
By npoMexXyToyHO# aTTecTalyu: 9K3aMeH
9K3aMeH 18
OGuIast TPYA0eMKOCTh: 144
qacoB 4

3a4YCTHBIX CIIUHUI]

4. Conep:kaHue QM CHUIINHbBI
4.1. Conepxxanue pa3iejioB THCHUNIMHBI

Ne HanmeHnoBaHue pasaciia COI[ep)KaHI/IC pasaciia
n/n JUCIHHUITINHBI
1 2 3
1. | ®u3nonorus 1 OMOXUMHUS CTPYKTypHaH n (I)YHKI_[I/IOHB.JIBHB.H opraHnu3anusa
paCTHTeHLHOﬁ KJIETKU paCTHTCHBHOﬁ KJIeTKH. XHWMHYECKHUM COCTaB paCTHTeHBHOﬁ
KIJIICTKH. (DepMeHTBI, nux Ouosiorunueckas POJIb.

AMI/IHOKI/ICJ'IOTLI, 66J'IKI/I, JKHPBI, YTJICBOAblI, BUTAMUHBIL.

2. | Bonnsrii pexxum pactennii | Conepikanue, cOCTOSsHUE M (DYHKIIMHM BOJBI B PAaCTUTEIHLHOM
opranu3Me. TepMoauHAMUYECKHE OCHOBBI BOJOOOMEHA.
[locrynnenne BOABI M €ro0 3aBUCUMOCTb OT  YCJIOBHI.
Tpancniupanus, €€ BUIBI, PETYJIUPOBAHUE, IIYTU CHUKEHUS
UT. Tlepensmwxenue Boabl. Bomuelii Oamanc. Bogubiid
NeUIUT U er0 BIUSHUE HA PACTCHHUS.

doTocuHTe3 OObmee mpencraBneHue o QotocuHrese. IlmanerapHoe
3. 3HayeHue (oTocuHTeza. JlucT Kak opraH (OTOCHHTE3A.
IMurmenTtHble cuctembl (oTtocuHTe3a. CBETOBbIE pEAKIUU




dorocunTe3a. Merabonusm yriaepoaa mnpu (HOTOCHUHTE3E.
Ocobennoctu ¢orocunteza 'y C4  u CAM-pacTeHuid.
BiisiHue BHYTpEHHHX M BHEIIHHUX YCJIOBUM Ha IIpoLecc
¢dorocuntesa. Ilytu perynupoBanus. POTOCHHTE3 KaK OCHOBA
POAYKTUBHOCTHU CEJIbCKOXO35IMCTBEHHBIX pacTeHUN.
CBeTOKyNbTYpa C.-X. PACTCHUM.

JlpIxanue pacTeHUn

JIpIxaHue — OKMCIUTEIbHO-BOCCTAHOBUTEIBHBIN ITPOIIECC.
DepMEHTHI IbIXaHusA. XUMU3M JbIXaHus. [ IMKoms3.
AbnpoOHas ¢asa npixanus. Jpyrue myTH JpIXaHusl.
DHepreTuKa JIbIXaHus.

Pocr n pazButne
pacTeHui

[lomatne o pocre, pa3BUTHUM, OHTOIEHE3€ PACTCHHM.
Kiterounsie ocHoBBI pocra. Purtoropmonsl. Poct nenoro
pacreHusa. PocroBble sBiIeHHMs. BnusHue BHYTpEHHHX
YCIOBUH Ha POCT. 3aBUCHUMOCTh pPOCTa OT 3KOJOTHYECKHX
daktopoB. Jlpmxenue pactenuil. Pazputue. Ilepuonuzarms
oHToreHesa. Sposuzanusa. PotonepuoausMm. Duznonorus
CTapeHus. YNpPABJICHHE T'E€HEPaTUBHBIM  pPA3BUTHEM W
ctapeHueM. dusmnonorus (GopMUPOBaHUS IIJIOJOB, CEMSH U
JPYruX NPOJYKTUBHBIX YacTel pacTeHUuN. OU3HOI0TUS TOKOS
1 cocoObl MPEBpAIIEHHUSI €TO.

CuHres, npeBpalleHne u
NIEPEIBHKEHUE
OpPraHMYECKUX BEILECTB B
pacTeHUH

KOHCTI/ITYI_II/IOHHBIG U 3allaCHbIC BCIICCTBA B PACTCHUMU.
[IpeBpaiienue kpaxmana U caxapo3bl B pacTeHUU. DepMeHThI
npeBpatieHus. OpraHudeckue KUCIOTHL [ JIMKO3uABl U
aNKaloOuAbl, HX XUMHUYECKHHl COCTaB, coOJepKaHHE B
CEJIbCKOXO3SUCTBEHHBIX  PACTeHUSIX.  AHTUOMOTUKH U
buToHIUALl pacTeHuil. DnaBoHBI W  (PIABOHOJBI, WX
XUMHYECKas  mpupoga U (U3UOJOTMYecKas  poJib.
[lepememnienue M TPaHCHOPT OPraHUYECKUX BELIECTB B
pacTeHHH.

MunepanbHO€ MUTaHUE
pacTeHui

dusnosiornyeckass poyib  Makpo- W MHKPOIJIEMEHTOB.
JluarHoctuka neduimTa MMATATEIbHBIX JJIEMEHTOB.
[TormomneHne MUHEPAIbHBIX BEIICCTB, IEPEMEIICHHE HX I10
pacTeHut0. BbeiaenuTenbHas ¥ CHHTETHYCCKAS byHKIIUU
KOPHEBOM CHUCTEMbl. DHU3HOIOrHYECKHE OCHOBBI MPUMEHCHHS
ynoOpeHuit.

[Ipucnocobaenue u
YCTOMYUBOCTb PACTEHUI

3aIKUTHO-IPUCIIOCOOUTENIBCKAE  PEaKIMM  pPAacTCeHHH  Ha
JIEUCTBHE TMOBpeXaaronux (pakTopoB. X0J010-MOPO30-
3UMOCTOMKOCTh pacTeHUi. JIMarHocTuka yCTOMYMBOCTH.

XKapo- u  3aCcyXOyCTOWYMBOCTb. CoueycTONYMBOCTD
pacTeHui. I 'a30yCTOMYHUBOCTb.
®dusnonorus u ouoxumus | OcHOBHbBIE ($HU3U0I0r0-ONOXNMHUYECKHE IIPOLECCHI,

(bopMupOBaHUs KauecTBa
ypOKasl C.-X. KyJIbTyp

npoTeKaronue npu (GopMUpPOBaHUM MPOAYKTUBHBIX OpPIaHOB
3€pHOBBIX, 3€pHOOOOOBBIX, MAaCIUYHBIX KylIbTyp. OCHOBHBIE
¢u3n0I0r0- OGMOXUMHUYECKUE MPOLECCHl, MPOTEKAIOUINE MPH
(OpMHUpPOBAHUN MPOAYKTHBHBIX OPraHOB IJIOJJOBO-STOJHBIX
KyJIbTYp, KOpHe- M KIyOHemaoaoB. BnusHue npupoaHo-
KJIMMAaTH4YeCKUX (DAKTOPOB HA XUMUYECKUN COCTaB pacCTEHUIl.




4.2. Paznennbl AUCOMILUIMH U BUABI 3aHITHI

ouHas hopMa O0ydeHUs

Ne HaumenoBanue pazaena Jlexuuon | Cemunap CPC Ok3a | Bcero
/i JUCIIUTUTAHBI HOTO CKOTO MEH
qac.
TUTIA
THTIA
1 2 3 4 5 6 7
1. | ®usuonorus u OMOXUMHUS 4 4 10 18
PaCTUTENBHOMN KIIETKU
2. | Boanblit pexxuM pacTeHHA 4 4 8 16
3. | ®ortocuHTE3 4 4 8 16
4. JlpixaHue pacTeHHui 4 2 8 14
5. Poct u pa3zButue pacrenuit 4 4 8 16
6. | CuHTe3, mpeBpamicHue u 2 4 6 12
MepeIBIKEHUE OPraHNISCKUX
BEIIECTB B PACTCHUH
7. | MunepanbHOE TUTAaHUE PACTCHUM 4 4 6 14
8. | IIpucnocobsnenue u ycTOHYuBOCTh 4 4 4 12
pacTeHui
9. Ou3noorus 1 GUOXUMHUS 2 2 4 8
(hopMUpOBaHUS KadeCcTBa ypoxKast
C.-X. KYJIBTYp
Dk3ameH 18
OO0111€€ KOJIUYECTBO YaCOB 32 32 62 18 144
4.3. 3aHATUS CEMHUHAPCKOI0 TUIIA
Ne Ne Tpynoem
n/m Asrena KOCTb
pasit TeMbl (gac)
JIVCIIATLIT
OYHas
WHBI
1 2 3 4
1. 1 ®u3noaorus u OMOXUMHSI PaCTUTENTLHON KIETKU 4
1. BsexacHue
2. HM3meHeHue MpOHUIIAEMOCTHU IIUTOIIIIA3MBI IIPH MTOBPEKICHUN
3. Ilna3zmounus, ero GopMbl U JETIIA3MOIH3




KomnoxkBuym «®@u3nonorus 1 OMOXUMUS paCTUTEILHOM KIIETKU»

BoaHsli1 pexuM pacTeHUR

1. OnmnpepeneHue  KOHLEHTpaMM  KIETOYHOTO  COKa U
MOTEHIIMATIBHOTO OCMOTHYECKOTO JaBJICHHS pePPaKTOMETPHUCCKUM
METOI0M

2. OrmpeneneHue MHTEHCUBHOCTH TPaHCHMpALUMU Yy CpPE3aHHBIX
JIMCTBHEB IIPU ITOMOIIM TOP3UOHHBIX BECOB 110 IBaHOBY
Komnoxsuym «BomHBIN peXUM pACTEHUI»

doTocunre’

1. PazgeneHne  NUIMEHTOB  JIMCTa  METOJAOM  OyMaKHOMU
xpomatorpaduu
2. OrnTryeckre CBOMCTBA MUTMEHTOB

KomnokBuym « @oTOCHUHTES »

JIp1xanue pacTeHui

1. OmnpeneneHre THTEHCUBHOCTHU JIBIXaHUS CEMSIH paCTCHUHN
2. OnpeneneHne akTUBHOCTH KaTajlasbl B pa3IMYHbIX YACTAX
pacTeHui

KomnokBuym «/Ipixanue pacteHui»

Pocr n pazButne pactenuit

1. MW3yueHue nMHEWHOTO pocTa modera U KOpHs

2. HabGnronenue 3a mepruoAMIHOCTHIO POCTa MEXKIOY3IIHI TTOPOT
(TpoT3MBI)

3. M3ydyeHue BIMSHUS MHIOJIMHOYKCYCHOM KHCJIOTHI Ha
YKOPEHEHHUE YePEHKOB (hacou

4. IlpeprIBaHre Mepro/Ia OKOS y KIIYOHEH KapTodes mpy MOMOIITH
TUOMOYEBUHBI

KomnokBuym « PocT u pa3BuTHe pacTeHuin»

CuHTe3, npeBpalieHne 1 IepeIBIKCHIE OPraHMYSCKUX BEIIECTB B
pacteHuu

1. OOHapyxeHue nyOousbHBIX BemecTB (BUT. C)

2. OmpezneneHne akTUBHOCTH aMUJIa3 B MPOPACTAIONINX CEMEHAX
KomnoxkBuym  «CuHTe3, TpeBpalieHHe ¢ [epeIBUKEHHE
OpPraHUYeCKUX BEIICCTB B PACTCHUU»

MuHepalibHOE MUTAHUE PACTCHUHN

1. Omnpenenenne ooObeMa KOPHEBOH cucTeMbl MeToIoM CaOuHMHA
n KonocoBa
2. OOHapyXeHHEe HUTPATOB B JIUCThAX U KOPHSIX pacTEHUI
KomnokBuym «MuHepaabHOE NUTAHUE PACTECHUI

1. Onpenenenue 3acyXoyCTOMYUBOCTH PAaCTEHUN

Komnoksuym «Ilpucnocobiaenne u ycToiunBOCTb pacTeHHUI»

1. 3anacHble BelecTBa CEMSIH U UX NIPEBPALLEHUS IPU
IIpOpacTaHuU

Bcero

32




4.4. [lpumepHasi TeMATHKA KYPCOBBIX IPOEKTOB (PadoT) - ne npedycmompeno OIIOI1

5. Opranm3anmsi CaMOCTOSITeJIbHOM PadoThl 00y4YaOIIMXCS N0 AMCHUIIJIMHE
5.1 Tunbl caMoOCTOATEILHOM PadOTHI M €€ KOHTPOJIb

Tumn camocTosiTenbHON pabOTHI Dopma 0byueHHs Texymuii KOHTPOIIb
OYHasl
[IpopaboTka Marepuana JEKIUH, 31 TECTHUPOBAHUE
MOJrOTOBKA K 3aHSTHSIM
CaMoCTOsITENbHOE H3YUCHHE TEM 8 TECTUPOBAHHE, COOECEIOBAHUE
Pedepar 20 3aImTa
WnpuBuayansHble 3a1aHUS 3 cobeceioBaHme

5.2. Y4eOHo-MeTOAMYeCKHE MaTepPUAJIbI /ISl CAMOCTOSITEIbHOMH padoThI:

1. MouceeBa K.B. Meroauueckne yKa3zaHus JjIsi CAMOCTOSITEIBHOM PabOTHI CTYIEHTOB TI0
mucuumiuHe «Pusnonorus pacrenuit» / K.B. MouceeBa. — Tiomenb: ['AY CepepHoro
3aypanbs, 2024. — 41 c.

5.3.Tembl, BLIHOCHMbI€ HA CAMOCTOSITEJIbHOE H3yYeHHE:

Paszoen I ®uznonorus 1 OMOXUMUS PACTUTENBHOMN KIETKH
1. CgoiicTBa BOJBI M €€ 3HAYCHHE B JKM3HU pacTeHUH. OCMOTHYECKHUE SIBIICHUS B KIIETKE; POJIb
BaKyOJIM U KJIIETOYHON CTECHKHU.
Paznen 2 BonHbli pexxuM pacTeHUH
1. JIBurarenu BOJHOTO TOKa B PACTCHHH.

2. buonornueckoe 3HaueHWEe TpaHcmuparuu. JIMCT Kak opraH TpaHCHUpaIuH. 3aBUCUMOCTH
TpaHCTIUPAIMHU OT BHEIIHUX YclIOBUU. [IpuMeHenne aHTUTpaHCIMPAHTOB.
Pa3zgen 3 dotocuures
1. 3aBucumocTh QOTOCHHTE3a OT BHEIIHWX M BHYTPEHHUX ycIOBUHU. /IHEBHas nUHAMHKA U
CE30HHbIE U3MEHEHUs (POTOCUHTE3A.
Pazgen 4 Jlpixanue
1. Ponp pgpixaHus B JKM3HM pacTeHHil. lcmonb3oBaHMe SHEpPruu, BBICBOOOKIAIOIICHCS B

IpoHeCCe IbIXaHWA, HA (bHBHOJIOFI/I‘leCKI/IC IIPOUECChI B pACTUTCIIBHOM OpPIraHu3me.

2. 3aBHUCHMOCTb HHTEHCUBHOCTH JIbIXaHUSI OT BHYTPEHHHUX U BHEHIHUX (PaKTOPOB. JlpIxaTenbHbIN
K03 (GUIIMEHT U €ro 3aBUCUMOCTh OT BHYTPEHHUX U BHEIIHUX YCIOBHUH.
Paznen 5 Poct u pazButre pacTeHui
1. OHroreHe3 U OCHOBHBIE OJTambl pa3BUTUsA pacTeHWil. Bo3pacTHas HM3MEHYUBOCTH
MOP(OJIOrHIECKUX U PUIUOIOTUYECKUX MTPU3HAKOB.
Pazgen 6 Cunres, npeBpalieHue u NepeiBHKEHHE OPTaHMYECKUX BEIIECTB B PACTEHUU
1. TlpeBpaiieHue BemecTB Mpyu NPOPACTAaHUK CeMsIH. BTOpUYHBII MeTa00In3M.
Paznien 7 MuHepanbHO€ MUTaHUE PACTCHUI
1. Xumuueckuil SIEMEHTHBIH COCTaB pacTeHuil. Makpo- M MHKPOAIJIEMEHTHI, UX YCBOSEMBIE
(hOpPMBI ¥ POJTH B )KM3HHU PACTCHHIA.
Paznen 8 [Ipucnocobiaenne U ycToiunBOCTb pacTeHUN
1. TlousTHs (HUBHONOTHYECKOTO CTpecca, YCTOMYMBOCTH, aaanTtanuu. llpucrnocobrienue
OHTOT€HE3a PACTEHUH K YCIOBUAM CPEBI KaK Pe3yJIbTaT UX IBOJIIOLMOHHOIO Pa3BUTHA.

5.4. Tembl pedepaTtos:
Paznen Ne2 «BogHblii peskuM pacTeHu i
Annenonarusi. B3auMocBs3b pacTeHHIA.
BonooOmeHn pacreHuid.
IlepeaBrrxkeHne BOIbI 10 PACTEHUIO.
[ornomenne MUHEPATbHBIX BEIIECTB PACTEHUSMH.

PR
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Pazgen Ne 3 «DoTOCHHTE3»

[IpuMeHeHrEe aHTUTPAHCIIUPAHTOB B IIPAKTUKE CEIILCKOTO XO35MCTBA.
3HaueHue BOJIbI B )KU3HU PACTEHUH.

CocTosiHME BOJBI B TKAHSAX PACTEHUM.

TpaHcnOpT OpraHUYeCKUX BELIECTB B PACTCHUSX.
Mertoaonoruyeckue npoodaeMsl PU3HOIOTUN PACTCHUH.

1. BiusiHME CHIEKTPAJILHOTO COCTaBa CBETA HA PA3BUTHE PACTEHUM.
2. BnusiHuMe CIeKTpalIbHOTO cOcTaBa cBeTa Ha (popMupoBaHue (POTOCHHTETHYECKOTO amapara.
3. BiusiHue CBETOBOTO pekMMa Ha aHaTOMUUYECKYIO CTPYKTYPY JIMCTA.
4. BiiusHue cBeTa Ha POCT PacTEHUI.

5. BnusiHue kauecTBa 1 MHTEHCUBHOCTH CBETA Ha COJIEPyKaHUE MUTMEHTOB U ONITUYECKUE
CBOMCTBA JIUCTA.
6. BriusiHne MTHTEHCHBHOCTH CBETA HA YHCJIO U Pa3Mep XJIOPOIUIACTOB.
7. 3eseHblil TUCT U COJIHEYHAs pajnalusl.

8. CBETOBOI pEeKUM MTOCEBOB.

9. CBs13b (DU3HOJIOTUHN PACTEHUM C APYTUMU €CTECTBEHHBIMH HAyKaMHU.
10. CoBpeMeHHbIE METOAbI U3yUEHUSI MHTEHCUBHOCTH (POTOCHHTE3a PACTEHUI.

11

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

ConHeuyHas paauanys U paJuallMOHHBIN PEKUM HACAKICHU .
CyTOuHBIE pUTMBI y PACTEHUM.

CyTouHblil X0 POTOCHHTE3a Y PACTEHHI.

DOTOCUHTETUYECKH AKTUBHAS PAJHAIUs U METOJIBI €€ H3MEPEHUSI.
DOTOCHHTE3 U €T0 3HAYCHUE B KU3HU PACTCHUI.

®opMHUPOBAHKE JINCTA B CBSI3M C aaNTallMel paCTeHUH K YCIOBUSIM OCBEIIEHHOCTH.

Xumu3M mporiecca poTocuHTe3a (COBPEMEHHBIC MPEICTaBICHU).
SIBienue hoToneproIM3Ma U €ro MPaKTHIECKOe 3HaYCHHUE.

6. doHJ OLIEHOYHBIX CPEACTB /JIsl MPOBEAeHUS TPOMEKYTOUYHOI aTTecTAlMM 00y4aIOLIUXCS 10

AUCHMILINHE
6.1. IlepeyeHb KOMIETeHIHH M OLEHOYHbIE CpPeACTBA HHAMKATOPA JAOCTHKEHHSA
KOMIIeTeHI M i
Komn Nupukarop HaumenoBanue
[lepedeHnp MIIaHUPYEMBIX PE3YJIBTATOB
€TEeHII JOCTHKEHHS OLIEHOYHOI'O
. 00yueHus Mo TUCIUILINHE
5051 KOMIIETEHIUI cpesacTBa
OIIK- | NJ1-130mk-1 3Hamb: Tect
1 - 3aBUCUMOCTh  (DU3HOJIOTHMYECKUX | DK3aMeHaAI[MOH
Pemaet koHKpeTHbIE IPOIECCOB OT BHYTPEHHUX W BHEIIHHX | HBIM OHMiIeT
3ajaaqun dakTopoB cpennr; NPUHIUIIBI
npodeccruoHaIbHON dbopMUpOBaHUS BEIWYMHBI U KadyecTBa
JesITeNbHOCTH (OlleHKa | YPOXKasd OCHOBHBIX

U TIOBBIIICHHE
nokasareneu
JKU3HEICATEIIbHOCTH
pactenuii) u
MIpe/ICTaBIseT
pe3ynbTaThl UX
pElIeHNs Ha OCHOBE
¢uzunonoro-
OHMOXMMHUYECKHUX

CEJIbCKOXO35MCTBEHHBIX KYJIbTYD;

yMeTh:

- OIIPEEIIATh 3aBUCUMOCTD
(GHU3NOTIOTHUECKUX IIPOLIECCOB oT
BHYTPEHHUX M BHEIIHUX (PaKTOPOB CpEJIbI;
UCIOJIb30BaTh MPUHIMIBI (OPMHUPOBAHUS
BEJIMYMHBI U KadecTBa ypOXasi OCHOBHBIX
CEeNIbCKOXO3SMUCTBEHHBIX  KYJNbTYp  JJIS
pelIeHusl CTaHAApTHBIX 337a4 B 0o0jacTu

arpoHoOMuun
ONpCHACIIATh JKH3HECIIOCOOHOCTh
PACTUTCIIBHBIX TKaHeﬁ, ncxoasa us3




3aKOHOB U IIpaBUJI BO3MOJXHOCTH OCYHICCTBJICHUA B HUX XOJa

(GHU3H0TI0T0-OMOXUMHYECKUX TPOIECCOB;
NOJIb30BATbCSA  OPraHOJENTUYECKUMHU U
OMOXUMHUYECKUMHU MOKa3aTessIMH B
nporecce  MPOTHO3MPOBAHUS — KadyecTBa
ypoKasi; ONpeAessITh >KM3HECHOCOOHOCTh
pacTUTENBHBIX  TKaHEH, HCXOonsd U3
BO3MOJKHOCTH OCYIIIECTBIICHHSI B HUX X0JIa
($U3HU0TIOT0-OMOXUMHUYECKUX TTPOIIECCOB
BJIaJI€Th:

- COBPEMEHHBIMH METOJIAMH HUCCIICIOBAHUS
U ToiydeHuss wuHpOpMammM O  Xone
dbopmupoBaHUs KadyecTBa ypoxKasi;
npuéMaMHi TIOMCKa HOBBIX CBEJICHHHA B
obmacth  ¢uszMoNorud W OUOXUMUHU
pacTeHuil, CBS3aHHBIX C IOJydYCHHUEM
ypOXKasi CEIbCKOXO3SHCTBEHHBIX KYIBTYP
BBICOKOTO  KAauecTBa,  COBPEMEHHBIMHU
METOJIAMH HWCCIICZIOBAHUS W TOJYYCHUS
uHpopMauu O XoJe (U3HUOJIOTHUECKHUX
MPOIIECCOB B PACTHUTEIHHOM OpPraHU3ME;
HaBbIKaMU  00pabOTKM M aHaIM3a
MOJTy4aeMbIX IKCIIEPUMEHTATHLHBIX
TAHHBIX

6.2 llIkaJnl oleHNBAHUSA

IIaTnoanabHas IIKAJAa OLeHUBAHHUS DK3aMeHa

OneHka Onucanue

5 JIeMOHCTpHUpYET MOJHOE TOHUMaHUE (PU3HOJIOTHIECKOTO COCTOSIHHS PACTUTEILHOTO
opranusma. Bce TpeGoBaHuMsI, TpeABSIBISEMBIC K 33]JaHUIO BBITTOJTHEHBI.
JleMOHCTpHUpYET 3HAYUTEIHHOE IIOHUMAHNUE (PHU3UOIOTMIECKOTO COCTOSTHHS

4 pacTuTenbHOTO opranusMa. Bee TpeboBanus, IpeabIBIsIEMbIC K 3a/IaHUIO
BBITIOJTHEHBEI.
JleMOHCTpHpYyeT YaCTUYHOE MOHUMAaHUEe (PU3HOJIOTHUECKOTO COCTOSTHUS

3 pPacTUTEIBHOTO OpraHu3Ma. BoJbIIMHCTBO TpeOOBaHUM, TPEABSIBIISIEMbIC K 3aJaHUIO
BBITIOJTHEHBEI.
JlemoHCcTpHpyeT HEOOIbIIOE TOHUMaHUE (PU3NOIOTUYECKOTO COCTOSHUS

2 pacTUTENHHOTO Opranu3Ma. MHorue TpeboBaHUs, MPEABIBIsIEMbIE K 33aHUIO HE
BBIIOJTHEHEI.

Ikana oueHNBaHUS TECTUPOBAHNS HA IK3aMeHe

% BBINOJHEHHUS 3aJaHUSI Baju o 5-0anbHOM cucTeme
85 -100 5
71-84 4
50-70 3
Menee 50 2




6.3. TunoBble KOHTPOJIbLHBIE 32/IaHUS UJIM HHbIE MATEPHAJIBI:
VYka3zaHbl B IpUIIOKEHUH 1.

7. IlepeyeHb OCHOBHOW M [ONOJHUTEIbLHOW Y4eOHOIl JuUTepaTypbl, HeOOXOAMMON IS
OCBOEHHS THCIUITHHBI

a) OCHOBHasl TUTepaTypa
1. KysueuoB B. B. ®usnonorus pactenuit B 2 1. Tom 1: ydyeOHMK Ui aKaJaeMHUUYECKOTO
OakanmaBpuata / B. B. Ky3uenos, I'. A. ImutpueBa. — 4-¢ wu3zn., mepepad. m jgom. — MoOCKBa:
WznatenscrBo [Opaiit, 2019. — 437 c. (bakanaBp. Akamemuueckmii kypc). — ISBN 978-5-534-
01711-3. — Tekcr: anekrponnslit // ObC HOpaiit [caiit]. — URL: https://urait.ru/bcode/431927 (T'pud
YMO BO)

0) TOTIOJIHUTENbHAS JTUTEPATYpA:

1. Jlazapeuu C.B. boranuka u pusuoniorust pactenuii [ DneKTpoHHBIN pecypc]: yueOHoe mocobdue

/ JlazapeBuu C.B. — DnextpoH. TekctoBbie maHHble. — M.: PUIIO, 2013. — 420 c. — Pexum

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

2. Mengenes C.C. ®usnomnorus pacTeHuil [DIEKTpOHHBIN pecypc]: yueOHoe mocobue / Menpenes
C.C. — DnexrpoH. TekctoBbie nanubie. — CI16: BXB-IletepOypr, 2013. — 512 ¢. — Pexxum gocryma:
http://elibrary.ru/item.asp?id=21556049. — HOb «eLIBRARY», no maposito

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

4. ®usnonorus U OMOXUMUS paCTeHHI: yaeOHOe mocoOne [DIeKTPOHHBIN pecypc]: / cocTaBUTenn
C. A. Tyxsun [m gp.]. — Ilepcmanosckuii: Jlonckoir T'AY, 2019. — 172 c¢. — URL:
https://e.lanbook.com/book/133430. — TekcT: 3IEeKTPOHHBIH.

5. Kmumenko H. H. ®usmonorus pacrenmii: yueOHoe mocobue Tekcrt: amektponHbiii / T.M.
Xpomoga. CII06.: Jlanp. — 2022. — 103 c.

6. Xpomosa T.M. Boranuka ¢ oCHOBaMH (DU3UOJIOTHH PACTCHHMA. IS By30B TEKCT: AIIEKTPOHHBIN /
yueonuk / T.M. Xpomona. CII0.: Jlans. — 2023. — 380 c.

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

8. XKypnan «®u3nos0rus pacTeHU.

8. Ilepeuenb pecypcoB HHGOPMALMOHHO-TeIeKOMMYHUKAIIMOHHOM ceTH ""UHTepHeT"

1.www.rsl.ru —poccuiickast rocyiapcTBeHHast OHOIHOTEKA
2. WwWw.nlr.ru — poccuiickas HalMOHaIbHast OHOIHOTEKA
3.WWWw.hns.ru — HanMoHaIbHas JICKTPOHHAss OHOInoTEKa
4.http:/lwww.rusplant.ru/ sxypran «®u3nonorust pacTeHu»

5. http://www.agrobiology.ru sxypaan «Cenbckoxo3siiicTBeHHas! OUOJIOTHSI.
Cepust: buosiorus pacTeHuin»
6. Hay4Has 3JeKTpoHHas oubauoteka e-library; IPRbooks.

9. MeToauveckne yKa3aHus Il 00YyYAKOIIUXCS 10 OCBOCHHMIO UCHUNIMHBI
1. Mouceea K.B. MeTtoauueckre yka3aHus AJisi CAMOCTOSTEIBHON pabOTHI CTYACHTOB IO AUCIUILIIHNHE
«Dusnonorus pactenuit» / K.B. Mouceesa. — Tromens: 'AY CeBeproro 3aypanbs, 2024. — 41 c.

10. IlepeyeHb MHPOPMALMOHHBIX TEXHOJIOTHI - He UCNOIbL3YemCs


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

11. MarepuaJibHO-TEXHUYECKOe o0ecneyeHue T CHUIINHBI
Jnist oGecriedeHns JIEKIIMOHHBIX 3aHATHI UMEETCS AyAUTOPHUS C MyJIbTUMEIUIHBIM 000pyIOBaHUEM.
Jlis ipoBeieHust TabOpaTOPHBIX 3aHATHI UMeeTcst yaeOHast maboparopust mo OU3HONIOTHH PACTEHUH ay/L.
7-427 ¢ npubopamu 1 000pyJOBAHUEM:

[TpuGopsl: OGaHM BOASHBIC, OWHOKYIAPHI, BECHI: TOP3UOHHBIC, JIIEKTPUUYECKHE, HIIEKTPOHHBIC,
nabopatopust OIl-2, BCTpsxuBaTenb, MHKpPOCKOMBI, OHHOKYJSPBHI, HpUOOp «MHKPOMHUXAIHUCH,
ncuxpomerp AocMmana, pedpakToMeTp, CYMHMIbHBIA 1mKad, TepMocTar, (OTOKOJIOPUMETP,
AIIEKTPUYECKHE IIUTKHU, MIKA( BBITSKHOM.
ObopynoBanue:

- MHBEHTapb: OpUTBBI, TUHEHKHU, HOXKH, MMHUETHI, PACHBUINTENHN, Ta3bl, OaHKU U JIp.;

- MaTepuaibl: )KUBbIE KOMHATHbIE U IOJIEBbIE PACTEHUS, PACTEHUS B BOJHBIX, IIECUAHBIX, TOYBEHHBIX
KyJlbTypax, CEMeHa, repOapuii u zp.;

- XUMUHYEcKas Mocy/a;

- XUMHUYECKHE PEaKTUBBI;

- TaOJHIBI, CTCHIBI;

- BuJeokacceTsl «OKu3Hb pacTeHui»

- clafg-IeKIuu

12. Ocob0eHHOCTH 0CBOEHMS AUCHMIJIMHBI AJIA HHBAIMIOB U JIMI[ ¢ OTPAHHYEHHBIMH BO3MOKHOCTAMH
3/10POBbSI

OOyuyeHne oOy4arommxcsi € OrPaHUYCHHBIMH BO3MOXKHOCTSIMH ~ 3JI0pOBbSI  TIPH  HEOOXOAUMOCTH
OCYIIECTBIISICTCSI HA OCHOBE aJaliTHPOBAHHOW pabodvell MporpaMMBbl ¢ HCIONB30BaHUEM CHEIUATBHBIX METOI0B
O0y4eHUS ¥ JTUJIAKTUYECKHX MaTepUaJIOB, COCTABJICHHBIX C yYETOM OCOOCHHOCTEH MCUXO(PU3UIECKOro pa3BUTHS,
WHIABUIYJIBHBIX BO3MOXKHOCTEH U COCTOSTHUS 30POBhS TAKUX 00yJaronuxcs (00yJaromnierocs).

B nensix ocBoeHust yueOHON MPOrpaMMBbl AUCIUILIMHBI HHBTUIAMU H JIHIAMH C OTPaHUYEHHBIMU BO3MOXKHOCTSIMH
3I0POBbS 00ECIICUMBACTCS

* Ui WHBAJIWJOB W JMI[ C OIPAaHMYCHHBIMA BO3MOXHOCTSIMH 3/I0POBbSI IO 3PCHHIO: pa3MelleHue B
JOCTYITHBIX ISl O0YYAIOIIUXCS, SIBISIONIAXCS CIICBIMHI HITH CITA00BUAAIIMMU, MECTaX U B aIAlITHPOBAHHON (hopme
CTIPaBOYHON MH(POPMAIIUH O PACITUCAHUY YUeOHBIX 3aHSATHIA; MPUCYTCTBUE ACCHCTEHTA, OKA3BIBAIOIIETO
o0y4aroneMycss HeOOXOJIMMYIO TIOMOIIIb; BBIITYCK aTbTEPHATHBHBIX (OPMATOB METOJAUYCCKUX MaTepuasoB
(xpymHBI mpudT WK ayauodaiisl), HCIoNb30BaHne Bepcun caita i ciaboumsammx ObC [PR BOOKS u
cnennanbHOoro MobmnpHoro mpmiokeHuss [PR BOOKS WV-Reader (mporpammbl HEBH3yaJdbHOTO OCTyMHa K
nH(popMaIum, MperHa3HauYeHHON I MOOMIIFHBIX YCTPOMCTB, paboTaromuX Ha onepannoHHoi cucreme Android
108, koTopas He TpedyeT creruanbHO 00YIEeHHOT0 aCCUCTeHTa, T.K. moau ¢ OB3 mo 3peHuto paboTaroT CO CBOUM
YCTPOMCTBOM MPHUBBIYHBIM CIIOCOOOM, UCIONB3Yys CHEIHATbHbIC INTATHBIC MPOTPaMMBI JJISl HE3PSUUX IIOJCH, €
kotopeiMu [PR BOOKS WV-Reader nmeer moHyo COBMECTHMOCTH);

* U MHBAJIUOB M JIMI[ C OTPAHUYCHHBIMU BO3MOXHOCTSIMHU 3JI0POBbSI 110 CIYXY: HAJUISKANIMMHU 3BYKOBBIMHU
CpPE/ICTBAMH BOCITPOM3BE/ICHUE HH(DOPMAIIHH;

*  JUIA WHBAIHJOB W JIMI[ C OTPAHUYCHHBIMH BO3MOXXHOCTSIMHU 3JIOPOBbBSI, MMEIOIIUX HAPYIICHUs OMOPHO-
JIBUTATEIIBHOTO armnapara: BO3MOXKHOCTh OCCHPENITCTBEHHOT'O JOCTYMa OOYJArOIMXCsl B Y4eOHbBIC MOMEIICHUS,
TyaJeTHbIE KOMHATBI U JIPYTUE MOMEIICHHS Kadeapsl, a Takxke NpeObIBaHNE B YKa3aHHBIX MOMEIICHHUSIX.

O0pa3zoBaHue 00YUYAIOIIUXCSA ¢ OTPAHUICHHBIMU BO3MOXKHOCTSIMU 3I0POBbsSI MOXKET OBITh OPraHM30BaHO KaK
COBMECTHO C JIPYyTUMH O0YUAIOIUMHUCS, TaK U B OTJISNbHBIX IPYIAX WK B OTJCIbHBIX OPraHU3AIUSX.
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KOHTPOJIBHBIE 3AJIAHUSA U UHBIE MATEPUAJIbI OLNEHKMU 3nannii, ymenmuii,
HABBIKOB M (MJ1H) ONBITA 1eATEJbHOCTH, XapaKTepU3yolue 3Tanbl popMupoBaHus
KOMIIETEHIIMI B Ipouecce 0CBOCHUS NTUCHUILIMHBI

«@u3uonocua pacmenuily

BOl'lpOCLI AJisl KOJIVIOKBUYMOB, codeceTOBaHHS

Paznen 1. «®u3nosorus 1 OMOXMMHS PACTUTEIbHON KJIETKH

DneMEHTApHBIA U MOJIEKYJISIPHBIN COCTAB JKUBBIX KIETOK.

benku — 0CHOBHBIE HOCUTENH KU3HEHHBIX SIBJICHUM.

benku — pepmenTsl. X cocTaB, cTpoeHne, QyHKINH.

O mexanusMme neiictBus pepMeHToB. CieMPpUUHOCTh (PEPMEHTOB.

3aBUCUMOCTh JIEHCTBUSL (PEPMEHTOB OT YCJIOBUM Cpelbl. AKTUBATOPbl U HMHTUOUTOPHI
(hepMeHTOB.

Knaccugukanus pepmentos. U3ohepmeHTsI

Perynsmus akTHBHOCTH (PEepMEHTOB.

8. [locTynuieHne BenecTB B paCTUTENbHYIO KIETKY:

a) [IpencraBnenne 06 n30MpaTeTbHON TPOHUIIAEMOCTH;

B) CTpoeHue, poJib KJIETOYHOU CTEHKU B IOCTYIIJICHUU BEIIIECTB;

¢) Cocras, cTpoenue, GyHKIIUM MEMOpaH, TPOHUKHOBEHHE BEIIECTB Yepe3 MEMOpaHy;
d) [TaccuBHBIN ¥ aKTHBHBIH TPAHCIIOPT BEIECTB;

e) MeTabonu3anus MOCTYMUBIINX B KJIETKY BEIIECTB.

agkrwdE

~No

9. [IpakTyeckoe 3HauU€HUWE UW3YYEHHUS [MPOHMIIAEMOCTH I[HUTOIUIa3Mbl (YCTOMYMBOCTH K
HEeOIaronpusATHBIM YCIOBHSAM, CHHTE3 U IPUMEHEHUE XUMUYECKIX BEUIECTB B MPAKTHUKE).

10. OCHOBHBIE TPUHLIUIBI PA3APAKUMOCTH KUBOU KIETKH. 3aKOHBI
pa3apaKUuMOCTH.

Pa3znen 2 «BoaHblil peskuM pacTeHuii»

1. TepmoanHaMuueckue 0OCHOBBI BOJOOOMEHA PACTEHUMA:
a) [TonsiTe 006 aKTUBHOCTH BOJIbI U BOJHOM MOTEHIUAIIE;
b) XapakTepucTUKa COCTaBIIAIONIMX BOJHOTO MOTEHIMANA : OCMOTHYECKUN MOTEHLHAN,
MaTPUYHBIN MOTEHIIUAN, TIOTECHIMAI JaBJICHUS;
C) PactutenbHas KieTka Kak OCMOTHYECKass CHUCTeMa; TOCTyIJICHHE BOABI B
BaKYyOJIM3UPOBAHHYIO U HEBAKYOJIM3UPOBAHHYIO KIIETKY;
d) [lepenBurkeHue BOABI B CUCTEME TIOYBE-PACTEHUE-BO3AYX.
2. [TocTymuienue Bobl B KOPEHb PACTEHU:
a) Kopenb kak opraH MmorJjomieHus BOJIbI;
b) KopreBoe naBieHHE U €r0 BO3MOKHBIC MEXaHH3MBI,
C) 3aBHCHUMOCTbH MOTJOTUTEIBHON NEATEIBHOCTH KOPHEH OT BHEUIHMX YCJIOBHil (TeMmeparypa,
a’parusi, BJIaKHOCTb MOYBBI) U ITyTH
OTNTUMHU3AIIHH.
Tpancnupanusi, ee 3Ha4eHHE, IOKA3aTENN; XapaKTEPU3YIOIIUE TPAHCIIUPALIHIO.
IlepenBurkeHue BOMBI 10 PaCTEHUIO; CUJIBL, IEPEIBUTAIONIYIO BOLY.
DU3M0JI0rMYECKrEe OCHOBBI NOBBIIIEHHS 3PHEKTUBHOCTH HCIIOJIb30BaHMSI BO/IbI PACTEHUSIMHU:
a) IlomsTme 00 »SBamoTpaHCHHMpalW{, CYMMapHOM BOJONOTPEOJICHUH U KOd(pPHIUCHTE
BOJIONIOTPEOIIEHUS, 3aBUCUMOCTD MX OT BHEITHUX U
BHYTPEHHUX YCIOBUH.
b) 3aBucuMOCTb ypoxast paCTCHUI OT BJIaXKHOCTH ITOYBBI;
C) ®wu3HOIOrHYECKHEe OCHOBBI OPOILIEHHS TIOCEBOB C\X KYJIBTYp, aHTUTPAHCITUPAHTHL.

ok w



Pa3zgen 3 «®@orocuHTE3»
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11.
12.
13.
14.

O6mas cxema GpoTOCHHTE3a. 3HAUCHHE €r0 B )KU3HU PACTCHUH.

Kocmuueckasi poib 3€JIEHBIX PAaCTEHUH U UX POJIb B KPYTOBOPOTE BEIIECTB B MIPUPO/IE.
XJoporuiacTta, uX CyMOMKPOCKOIINYECKOE CTPOSHHE, XUMUYECKUI COCTaB.

Ctpoenne MoJIeKy XJIOpo(pHLIa U KApOTHHOUIOB.

du3nuecKue 1 XMMUYECKHE CBOWCTBA XJIOPOQHILIA.

Ponps nmurmenToB B npornecce GoTOCUHTESA.

CaeroBble peakuu (HOTOCHHTE3A.

[IpeBpamenue sHepruu B npouecce potocunresza. otodochopunrpoBanue.

[IpeBpamenue yriaekuciaoTel B mpomecce ¢(orocunTe3a (umkn Kampuna). OcoOeHHOCTH
ycBoeHust CO2 y C4 u CAM - pacTeHui.

Brnusiaue BHEmIHMX ycmoOBHM Ha mpoliecc (QoTocuHTE3a (Temmeparypa, CBET, COJACpKaHue
BO/IbI, KoHIIeHTparus CO2 u T.11.)

KII/I 3eneHoro ymcra v MyTH €ro yBeJINYeHUsl.

3aBHCHMOCTh MEXIY YPOXKAeM U (POTOCHHTE3OM.

[TyTu MOBBIIEHNSI HHTEHCUBHOCTH (POTOCHHTE3A.

[TyTu moBbIIIEHHS YpOKask C\X KYJIBTYP.

Paspnen 4 «/Ipixanue pacreHuiny

1.
2.
3.

= S e

12.

13.
14.

0.
1.

OO6mrast XxapakTepucTHKa IbIXaHusi. Ero 3HaueHne B )KU3HU PaCTCHUH.

DepMEeHTHI IbIXaHUs, UX CTpOeHUe, QYHKITUH.

AnaspoOHast (a3a IpIXaHUA — TJIMKOJIM3. XHMHYECKHE MPOIECChl TPH TIHUKOJIU3E, €ro
3HAYCHHE.

JIpIxanue pacTeHU# IPU OTCYTCTBUH KHCI0poaa. B3anMocBs3b OpOKEHUsI TbIXaHMSI.
AnpoOHast ¢a3a JpIxaHus.

uxn Kpebca. OcHOBHBIE ATanbl MPEBPAIICHUS TUPOBUHOTPATHON KUCIIOTHI.
I'mnoxcanmaTHBIA UK, €70 3HAUCHUE.

Ilenb nepeHoca IEKTPOHOB, OCHOBHBIE KOMIIOHEHTHI 1IETH .

[TentozodocharHplii UKL

B3anMoCBsI3b OCHOBHBIX ITYTE€W JIBIXaHUS.

[IpeBpanieHue sHEPrum Mpy JAbIXAHHUU:

a) Crpoenue u 3HaueHue ATO;

b) MuTOXOHAPUH KaK OpraHesuibl a3pOoOHOTO JIbIXaHUS;

C) OxkucnurensHoe (HochoprIMpOBaHUE;

d) XeMH0-0CMOTHYECKasi TUIIOTE3a COMPSHKEHUS OKUCIIEHUs U (hoCPOpHIINPOBAHNUS;
e) Dueprerudeckas 3pPeKTUBHOCTD TbIXaHUS.

B3aumocBsa3p gpIxaHus c oOMeHaMu Apyrux BeEIICCTB: aMHWHOKHUCIIOT, 6CJ'IKOB, JKHUPOB,
HYKJIICHMHOBBIX KHCJIOT U APYTIUX BCHICCTB.

MHTEeHCUBHOCTH JBIXaHUS U ,I[BIXaTeJ'IBHHﬁ K03(1)(1)I/II_II/I€HT, MCETObI OITPCACIICHUA.
3aBHCUMOCTh ABbIXaHUS OT BHYTPCHHUX U BHCHIHUX YCHOBHﬁ.

Paspnen S «PocTt M pasBuTHE pACTEHUI»

1.

N

Noobkow

OOiee npencTaBieHHe 0 pocTe U pa3BUTUU. KieTouHble OCHOBBI pocTa. MeToabl U3ydeHus
pocra.

OOmue u crneuupuyeckue 3aKOHOMEPHOCTH pOCTa pacTeHUH, HCIOJIb30BaHUE HX B
pacTeHUEeBOJICTBE U OMOTEXHOJIOTHU.

3aBUCUMOCTh pOCTa OT BHYTPEHHHUX U BHEIIHUX (DAaKTOPOB.

@DUTOTOPMOHBI UX POJIb B KHU3HHU PACTECHHHA.

[IpuMeHeHre CHHTETHYECKUX PETYISITOPOB POCTA B PACTEHUEBOJICTBE U OMOTEXHOJIOTHH.
JIBM>KEHUE OPraHOB PACTEHUH M UX MPHUCIIOCOOUTENBHOE 3HAYECHHE.

Ontorenes. [lepnoan3anysi, OCHOBHBIE 3Tallbl OHTOT'€HE3A.



8. Dranbel OpraHoreHe3a. buomornveckuii KOHTPOJb 32 (OPMHUPOBAHHUEM 3EPHOBBIX KYIBTYP
a1eMeHTOB poaykTuBHOCTH (110 @.M. Kynepman).

9. DoTONEPHOAN3M U €ro IPUCIIOCOOIEHHOE 3HaUEHUE.

10.  SpoBu3anus y O3UMBIX U IBYJCTHUX U €€ MPUCIIOCOOUTEIbHOE 3HAYCHUE.

11.  BospactHble u3MEHEHHS MOPQOJOTHUECKUX U  (U3MOJOTHYECKUX MPHU3HAKOB, UX
perynupoBaHue B IpakTuke. GU3NOIOTHS CTAPEHUS PACTEHUM.

12.  VYmpamieHue reHepaTUBHBIM Pa3BUTHEM U CTAPCHUEM PACTCHUH.

Paznen 6 «Cunre3, npeBpainieHue u nepeiBu:KkeHue OPraHNnyeCcKUX BelleCTB B PACTEHUU»

1. 3naueHue a30Ta B )KU3HU PACTCHUIA.
2. Ilurtanue pacTeHHii a30TOM:

a) Hcrounuk a3oTa ajisi pacTeHUH;
b) BoccraHoBiieHHEe HUTPATOB B KOPHSX M JIMCThSIX PACTCHUIA; MpoOJieMa HUTPATHOTO
3arpsi3HEHHUS POYKTOB ITUTAHUS U KOPMOB.
C) OCO0OEHHOCTH a30THOTO MUTAHKS y O0OOBBIX.
3. BxiroueHre aMMHUaKa B COCTaB MMUTAaHUsI aMUHOKHUCIIOTHI U aMUJIOB.
4. BropuuHOE NMpeBpalicHue aMUHOKHCIIOT:
a) Peakius nepeaMUHHPOBAHHS;
b) Jle3aMUHUPOBAaHNE aMHUHOKHCIIOT U €T0 3HAaYCHHE B 0OMEHE;
C) JlekapOOKCHIIMPOBAHNE AMUHOKHUCIIOT.

5. 3HayeHHMe aMHUJOB B JKM3HM pacTeHUil. BiusHue BHEIIHUX YCIOBHHM Ha MpeBpalleHus
AMUHOKHCIIOT B PaCTCHHSIX.

6. BuocuHTe3 O€TKOB M 3HAYCHHE HYKJIEHHOBBIX KHCIOT B OMOCHHTE3E:

a) I'emeTnyeckmii KOJI M €0 CBOMCTBA;

b) Perunkanus, TpaHCKPUIIIHS U TPAHCIISAIHS.

OcHOBHBIE ATaIbl CUHTE3a OelKa.

Pacman 6enkoB B pacTeHUsX.

[IpeBpaiieHue a30TUCTHIX BEIIECTB MIPH CO3PEBAHUH U MPOPACTAHUU CEMSH.

10. O6mas cxema mpeBpamieHus: a30TUCTHIX BEIIECTB B PACTEHUSX.

© oo~

Pa3znen 7 «MuHepajibHOE IMTAHUE PACTEHUID)
1. Heo0xoauMeble pacTEHUIO MaKpO- U MUKPO- SJIEMEHTHI.
2. dusmnonoruyeckas poyib HEOOXOIUMBIX MaKpodJieMeHTOB. [Ipu3Haku ux
HEJ0CTaTOYHOCTH.
3. dusuonoruyeckas poyib HEOOXOTUMBIX MUKpO3IeMeHTOB. [Ipu3Haku nx
HEJ0CTaTOYHOCTH.
4. Tlocrymnenue noHOB B pacteHrne. OCOOEHHOCTH KOPHEBOW CHCTEMBI KaK OpraH MOTJIOIIEHHUS.
HekopHeBoe mormormieHne HOHOB.
5. Tpaucnopt noHOB 1o pacrenuto. [lepepacnpenencHue u peyTuIn3aIMsL
BEIIECTB B PACTEHUH.
6. MuHepasibHbIE BelIeCcTBa B (PUTOLIEHO3aX U UX KPYTOBOPOT B IKOCHUCTEME.
7. ®du3noIoruyecKre OCHOBBI MPUMEHEHUs yI00pEeHHIA.
8. OcoOeHHOCTH MUTAHUS PACTEHUN B OECTIOUBEHHON KYIBTYpE.

Pa3nen 8 «IIpucnocodsenue 1 yCTOHYMBOCTD PacTeHUIN»

1. IIpucnocobneHne OHTOreHe3a pacTeHUM K YCIOBHSAM Cpelbl Kak pe3yiabTaT HuX
SBOJIIOLIMOHHOTO Pa3BUTHS.

2. I'myGokuii ¥ BBIHYXKICHHBIM NMOKON pacTreHuil. Pu3nosiornyeckue OCOOCHHOCTH pacTEeHUi,
HaXOJISAINXCS B COCTOSHUM MOK0sl. CIOCOOBI MpepbIBaHUS U IPOATICHUS OKOSI.

3. @DU3MOJIOrMYECKHEe OCHOBBI YCTOMYMBOCTH pacTeHHil. Bo3MOXXHOCTH mpHcIocobIeHNs

pacTeHuil K HeOJIaronpUsATHBIM YCIOBHUSM Cpe/ibl (3aKaJIMBaHUE PACTEHUI)
X0J10/1I0yCTOHYHUBOCTD PACTEHHUI U CIIOCOOBI €€ MOBBIIIIECHHS.
Mopo30yCcTOWYMBOCTh pacTeHUH. Y CIIOBUS U (Da3bl 3aKaluBaHUs.

ok



6. 3UMOCTOMKOCTh KaKk YCTOHYMBOCTh KO BCEMY KOMIUIEKCY HEOJIarompusiTHBIX (HaKTOPOB
Nepe3uMOBKU. MeTo bl ONpeIeTICHHS )KU3HECTIOCOOHOCTH O3UMBIX U MHOTOJIETHUX KYJIBTYpP B
3UMHHI U BECEHHUU MEPUO/I.

1. 3acyX0yCTOHYMBOCTb PACTEHUN U €€ JUarHOCTHKA.

8. [Toneranue pactenuii u ero npuuuHbl. CriocoObI IPEAYNPEKICHHS MTOJICTaHUS.

9. ConeyCTOMYUBOCTh KYJIBTYPHBIX pacTeHuid. GU3NO0IOTHYECKUEe 0COOCHHOCTH TaJI0(hUTOB.

10. Y CTOMYNBOCTh PACTEHHMI MPOTUB BPENHBIX I'a3000pa3HbIX BbLAEICHUI MPOMBIIIIEHHOCTH U
TPAHCIIOPTA; BELIECTB, IPUMEHIEMBIX JUIs1 O0pPbOBI ¢ O0JIE3HAMHU, BPEIUTENIIMUA U COPHSAKAMHU.

11.  VYcroiumBOCTh pacTeHUM K HHPEKIMOHHBIM 3200JI€BaHUIM.

IIpoueaypa oueHnBaHus codece0BAHNs, KOJJIOKBHYMA

Ucnonws3yercss  QpoHTanmbHBIN  OMpPOC, KOTOPBIA  MpeamosiaraeT  paboTy  MpenojaBaTestst
OJIHOBPEMEHHO CO BCEW ayIuTOpHEH, U MPOBOJUTHCS B BUAE Oecenpl mo Bompocam. [Ipu orbope
BOIIPOCOB U NOCTAHOBKE Iepel 00yJarolMMU yUYUTHIBAE€TCA CleyIolee:
— 3a/1aeTcs He 0oJiee MATH, OTHOCSIIIUXCS BOIIPOCOB, MMPOBEPSEMOM TEMBI;
— (hopMyIUPOBKA BOIMIPOCA OJHO3HAYHAS U TIOHSTHASI OTBEUAOIIIEMY;
B xon1e ompoca mpenogaBarenb 1aeT 3aKIOYUTEIHFHBIE KOMMEHTAPHH TI0 KAa4€CTBY OTBETOB BCEX
00yJaronuxcs.
OTBeTHI AKOTCSA WM MO MPUHLMIY KPyra, A€ KaxKIbld CIEAYIOIHNI OTBEYAaE€T HAa MOCTABJICHHBIN
MeJaroroM BOIIPOC, WIIH IO JKETaHUI0 00yJaromuxcs,
— crnenyer coOmoAaTh AWHAMHUKY OTBETOB: HE 3aTATHUBATh IMay3bl MEXIYy OTBETaMHU
oOyuaroniuxcs, eciiu Tpedyercs 3aJaTh HaBOASIINN BOIIPOC, TO CIEAYET MOMPOCUTh OTBETUTD
Ha 33JJaHHBIA BOIPOC JPYTOro 00ydaromerocs iy monpocuTh JOMOJHUTh OTBEYAIOIIETO;
— (opma pabOTBI CO CTyIEHTaMH B CHCTEME BOIIPOCOB MOXET OBITh pazHou. Hampumep,
HCMOJIB3YI0 ONpoC «TpoiKoi». Ha 3amaHHbIi nOpenogaBaTeneM BOMPOC OTBEYAIOT TpHU
oOyyarouuxcs OJHOBPEMEHHO: OTBET IEPBOrO JOIOJHSAET BTOPOH, TPETUH KOMMEHTHUPYET,
OCTaJIBHBIM MTPEA0CTABIISIETCS PABO OLICHUBAHUSI OTBETA BCEX TPOHUX.
B xoxe ompoca mpoBepsTcs 3Tanbl (GOPMHPOBAHUS KOMIIETEHIIMHM: 3HAaHHWE OOy4aroulerocs
TEOPETUYECKOT0 Marepuana, YMEHHE NPUMEHUTh W BIAJCHHE METOJaMH M HaBbIKAMHU OLIEHKH
(U3HOJIOrMYECKOro COCTOSTHUS U aJallTAllMOHHOTO MOTEHIIMAJIa PACTCHUIHA.

Kpurepum oueHku:
- OlIeHKA «OTJIMYHO» BBICTABJISETCS 00ydarolEeMycsl, €CJIM OH JEeMOHCTPUPYET MOJTHOE
MOHUMaHKe (PU3HOJOTHYECKOr0 COCTOSTHUS pacTeHHM. [laHbl McuepnblBalOINe U IPABUIIbHBIE OTBETHI
Ha BCE BOMPOCHI.
- OlleHKAa «XOPOLI0» BBICTABISACTCS OOy4aromemycsi, €cid OH JE€MOHCTPHPYET
3HAYUTENIbHOE TMOHMMAaHWE (U3NOJIOTUYECKOTO COCTOSHUS pacTeHuid. JlaHbl mpaBUIIbHBIE, HO HE
TMIOJIHBIE OTBETHI HA BCE BOMPOCHI.
- OlleHKa  «YJAOBJIETBOPUTEJbHO»  BBICTABIsCTCS  OOy4aromemycsi, €clid OH
JEMOHCTPUPYET YaCTHUYHOE MOHMMaHuE (DU3MOJOTHUYECKOrO COCTOsHUS pacTeHud. Ha Oombrryro
4acTh BOIIPOCOB JJaHbl PABUIIBHBIE OTBETHI.
- OlleHKAa «HEY/JAOBJIETBOPUTEJIbLHO» BBICTABISETCS OOydJaroleMycsl, €cClId OH
JEMOHCTPUpPYET HeOONIbIIOe MOHUMaHHE (HU3MOIOTHYECKOTO COCTOSHUS pacTeHwil. Ha Gombrryro
4acTh BOIIPOCOB HE JJaHbl IPABUIIbHBIE OTBETHI.

TEMBI, BbBIHOCUMBbBIC HA CAMOCTOAATCJIbHOC H3YICHHUE:

Paszoen 1 ®usnonorus u OMOXUMHSI PACTUTENIBHON KIETKU
1.CpoiicTBa BOABI M €€ 3HaU€HHE B XKHM3HU pacTeHUil. OCMOTHYECKUE SIBJICHUS B KIETKE; pOJIb
BAKYOJIU U KJIIETOYHON CTEHKH.
Pa3nen 2 Boaublil pexuM pacTeHUM
1.JIBuraTenu BOAHOTO TOKAa B PACTEHUH.



2.buonoruveckoe 3HAYCHHWE TpaHCHUpanud. JIMCT Kak opraH TpaHCIHUPAIUH. 3aBHCHUMOCTH
TpaHCIUPALUU OT BHEIIHUX yCIOBUM. [[puMeHeHne aHTUTPaHCIIMPAHTOB.
Paznen 3 dorocunres
1.3aBucumocTh (OTOCHHTE3a OT BHEIIHMX M BHYTPEHHHMX yCJOBHMHA. JlHEBHas MUHAMUKA U
CE30HHBIC U3MEHEHUs (POTOCUHTE3A.
Paznen 4 Jlpixanue
1.Ponp npixanusi B ’KU3HU pacTeHuid. Vcnosib3oBaHUE SHEPTHH, BEICBOOOKIAIONIEHCS B MPOIIECCE

JbIXaHHA, Ha (1)I/I3I/IOJIOI“I/I‘~I€CKI/I€ IMPONLECCChl B pACTUTCIIbBHOM OpPraHrU3MCE.

2.3aBHCHMOCTh MHTCHCUBHOCTH JIBIXaHUS OT BHYTPEHHHMX M BHEHIIHHX (PaKTOpoB. JlpIxaTeiabHbBII
KOX(QQHUIUEHT U €ro 3aBUCUMOCTh OT BHYTPEHHHUX M BHEITHHUX YCJIOBHIA.
Pasgen 5 Poct u pazButue pacTeHun
1.OHTOreHe3 ¥ OCHOBHbBIE JTambl pa3BUTUA pacTeHuid. Bo3pacTHas HM3MEHUHMBOCTH
MOP(OJIOrMYECKUX U PU3UOJOTUUECKUX TPU3HAKOB.
Paznen 6 Cunres, npeBpallieHre U NepeBUKEHNE OPraHNUYECKHUX BEIIECTB B PACTEHUU
1.[IpeBpaiieHue BemecTB Ipy MPOpPacTaHUU ceMsiH. BTopu4HbIil MeTaboIu3M.
Paznen 7 MunepaibHOE IMTaHUE PACTEHUI
1. XuMuyeckuil 3e€MEHTHBIM CcOCTaB pacTeHMil. Makpo- M MHKpPO3JIEMEHTBl, UX YCBOSIEMbIE
(OpMBI U POJIb B )KU3HHU PACTEHHH.
Pazgen 8 IpucnocoGnenne u yCTOMUUBOCTh pacTEHUI
1.ITonsiTust (PU3MOIOTUYECKOTO CTpecca, YCTOMYMBOCTH, adanrtauuu. llpucrnocobienue
OHTOT€HE3a PACTEHUH K YCIOBHUSAM CPE/Ibl KaK pPe3yJIbTaT UX 3BOJIONMOHHOTIO Pa3BUTHS.

IIpouenypa oueHuBanus codeceq0BaHMS

Hcnonb3yeTcst ppoHTaNbHBIN OMPOC, KOTOPBIH MpeAnoaaraetT padoTy npemnoaaBareis B BUae 6ecesl
o BorpocaM. [Ipu oTGope BOmpocoB 1 MOCTaHOBKE Mepes] 00yJaroNMMUCs YUIUTHIBACTCS

clleyIoIee:
— 3a/1aeTcs He OoJIee MATH, OTHOCSIIUXCS BOTIPOCOB, TPOBEPSIEMOM TEMBI;
— ¢opMyIMpOBKa BOTIPOCa OJHO3HAYHAS U MOHITHAS OTBEYAOIIEMY;
B xoHIle ompoca mpernoaBaTenb JaeT 3aKIFOYUTENIbHbIE KOMMEHTApUH M0 KAa4eCTBY OTBETOB BCEX
00yJaronuxcs.
OTBeTHI JAIOTCS WM TI0 NPUHIMITY Kpyra, TIe KaXIbI CISAYIOIUH OTBEYAaeT Ha IMOCTaBJICHHBIN
Me/1IaroroM BOIIPOC, WJIH M0 KEJIAHHIO 00YyJatOIIHXCS;
— cienyeT coONrIaTh TUHAMUAKY OTBETOB: HE 3aTSATMBATh May3bl MEXKIy OTBETAMH CTYACHTOB, €CIH
TpeOyeTcsl 3ajaTh HABOISIIUI BOMPOC, TO CIENYET IMOMPOCHTh OTBETUTh HAa 3aJaHHBIH BOIPOC
JPYroro CTYACHTA WU MONPOCUTH JOTIOJIHUTEH OTBEUYAIOIIETO;

B xozxe ompoca mpoBepsTcs 3Tanbl (HOPMUPOBAHHMS KOMIICTCHIIMH: 3HAHHE OOYdYarolIerocs
TEOPETHUYECKOT0 MaTepualia, YMCHHE NPUMCEHUTh U BJIAJICHHE METOJaMH W HaBBIKAMHU OLICHKU
(U3MOJIOTUYECKOTO COCTOSIHUS U aJJalITAIlMOHHOTO MOTEHITMAJIA PACTECHHIA.

Kpurepun oueHku codeceqoBaHms:

«3a4TeHO», eciu oO0ydJaromuiics OOHapyKHMBAaeT MPOYHBIE 3HAHUS B OONACTH HM3ydaeMOM
JTUCIUILTAHBI, OTBETHI Ha BOTPOCHI OTIIMYAIOTCS MOJIHOTON PACKPBITUSI TEMBI; 00OyUJaIOLIUICS BIIaJeeT
TEPMHUHOJIOTHYECKUM armaparoM, yMeeT OOBICHSATh CYI[HOCTh MPOIECCOB U SIBICHUH, IeNaTh
BBIBOJIBI M 0000IIIEHNS, 1aBaTh apTyMEHTUPOBAHHBIE OTBETHI, IPUBOIUTH IPUMEPHI.

«He 3a4TeHO0», e€CIM OOyJarolIHuiicss AOMyCTU TpyOble OIMMOKU MPH OTBETE Ha BOMPOCHI;
0oOHapyXHJl HE3HAHUE TEOPETHUYECKUX OCHOB M3ydaeMOM MUCIUIUIMHBI, HeCPOPMUPOBAHHBIC HABBIKH
aHajM3a SBJIEHUHW M TMPOLIECCOB, HEYMEHHE JaBaTh apryMEHTHUPOBAHHBIE OTBETHI, NPUBOJIUTH
MIPUMEPBHI.



Tembl pedepaTos:
Pa3nen Ne2 «BogHblii peskuM pacTeHuin»

1. Annenonatus. B3auMocBs3b pacTeHHUI.

2.BoiooOMeH pacTeHuiA.

2. IlepenBmxeHue BOBI IO PACTEHUIO.

4.TlornomnieHne MUHEPATIHHBIX BEIIECTB PACTCHUAMHU.

3.  IlpumeHeHHE aHTUTPAHCIIMPAHTOB B MPAKTHKE CEILCKOTO XO3SCTBA.
6.3HaueHne BOIBI B )KM3HHU PACTECHHI.

7.CocTosiHiE BOJIbl B TKAHSAX PACTCHUM.

8.TpaHCHOPT OpraHN4YeCcKUuX BEUIECTB B PACTCHHSIX.

9.Metoponornyeckue mpooIemMbl PU3UOIOTHN PACTCHUH.

Pazgen Ne 3 «DoTOCHHTE3»

1. Bausinue cnekTpaibHOTO COCTaBa CBETA HAa Pa3BUTHE PACTCHHIA.

2. BausiHue crieKTpajgbHOTO COCTaBa CBeTa Ha (hOpMHpPOBaHKUE (POTOCHHTETUIECKOTO ammapara.
3. BnusiHue CBETOBOr0O peKMMa Ha AHATOMUYECKYIO CTPYKTYpPY JIMCTA.

4. BnusiHHe CBETA HAa POCT PACTEHUM.

5. BiusiHue kadecTBa 1 MHTEHCHBHOCTH CBETA Ha COJICPKAHNE TUTMEHTOB M ONITUYECKHE
CBOICTBA JIUCTA.

6. BriusiHre MHTEHCHBHOCTH CBETa HAa YHCJIO U pa3Mep XJIOPOIIACTOB.

7. 3eJIeHbll JIUCT U COJTHEYHAs paihaliusl.

8. CBETOBOI PEXUM MTOCEBOB.

9. CBs13b (HU3MOJIOTHH PACTEHUH C APYTUMH €CTECTBEHHBIMH HayKaMH.

10. CoBpeMeHHBIC METO/Ibl U3YUEHHUSI MHTEHCUBHOCTH (DOTOCHHTE3a paCTEHUH.
11. ConHeuHas paguanus U paaualMOHHbBIN PEKUM HACAKICHUM.
12. CyTOuHbBIE€ PUTMBI Y PACTCHUU.
13. Cyrounblii X011 (POTOCHMHTE3a y pACTEHUH.
14. ®OTOCHUHTETUYECKHN aKTUBHASI paJualis U METO/bl €€ U3MEPEHHUS.
15. ®OTOCHUHTE3 U €ro 3HAYCHHUE B KU3HU PACTECHUM.
17. ®opMupoBaHUE JUCTA B CBA3U C aJallTallIEN PACTEHUN K YCIOBUSIM OCBEIIEHHOCTH.
18. Xummu3m npoiiecca poTocuHTe3a (COBpeMEHHbIE TPEICTABICHNUS).
19. SIBnenue oronepruoauzMa u ero NPaKTUYECKOE 3HAUCHUE.

Pa3zpnen Ne6 «Cunres, npeBpaiieHue U nepeBHKeHHEe OPraHu4ecKMX BellleCTB B PACTCHUMN

=

benkoBeIii 0OMEH B pacTCHUSX.

N

buocunTes 6eika B pacTeHUSX.

3. BurtamuHbl ¥ UX POJIb B KHU3HU PACTEHUI.

KpyroBopoT a30Ta B CBS3M C KU3HEAEATEIBHOCTBIO PACTCHUH.
KpyroBopoT yriepojia B CBSI3H € )KU3HEACSITEIbHOCTBIO PACTEHUIA.
[IpeBpatiieHus )KUPOB B paCTEHUSX.

[IpeBpatiieHus YraeBoJI0B B paCTEHHSIX.

TpancnopT opraHu4ecKux BEIIECTB B PACTCHUSX.

9. ®epMeHTHI, X CBOMCTBA U JICATEIBHOCTD.

10. PeryasTopsl pocTa pacTeHHIA.

© N oA



IMpouenypa ouennBanusi pedepara
B paGoueif mporpaMMe NMpUBOJUTCS MEPEUEHb TE€M, CPEIH KOTOPHIX CTYIEHT MOXKET BbIOpATh
Temy pedepara.

[TapameTpsl OLIEHOYHOI'O CPEACTBA:

- “HpOPMAIMOHHAs JOCTAaTOYHOCTS;

- COOTBETCTBUE MAaTEpHAJIa TEME U IIJIaHY;

- CTWJIb U S3BIK M3JI0OKEHHUS (11eJeco00pa3HOe HCIOIb30BaHUE TEPMUHOJIOTUH, TOSICHEHUE
HOBBIX MMOHATHH, TaKOHUYHOCTD,

- JIOTUYHOCTh, MPAaBUILHOCTh IPUMEHEHUS U 0OPOPMIICHUS IIUTAT U JIP.);

- HAJIMYUE BBIPAXKEHHOM COOCTBEHHOM MO3UIUY;

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

- BJIaJICHHE MaTEPUAJIOM.

Ha 3ammuty pedepara, cocrosmryto u3 3amuThl pedepara ¥ OTBETOB Ha BOMPOCHI, OTBOIUTCS
10-15 muHYyT.

Kputepun ouenku pedepara:

Ouenka Kpumepuu ouyenxu

OTJII/I‘IHO pa60Ta BBITIOJITHCHA B COOTBCTCTBUU C YTBep)K)IeHHBIM I1JIaHOM,
MMOJIHOCTBHIO PacKphBITO CoJIep)KaHue Ka)KJI0r0 BOTIpOCa,
00yJaronuxcs chopmMyIUpOBaHBI cOOCTBEHHBIE
apryMEHTHPOBAHHBIC BBIBOABI MO TeMe paboTel. OdopmiieHue
paboOThI COOTBETCTBYET MPEABIBIIEMBIM TpeOoBaHusAM. [Ipu 3ammre
paboThl CTYAEHT CBOOOJHO BIIQJCET MAaTepUaJoM M OTBEYACT Ha

BOTIPOCHI.

Xopomio paboTa BBINOJIHEHA B COOTBETCTBUU C YTBEPKACHHBIM IUIAHOM,
MOJIHOCTBIO  PACKPBITO COJIep’)KaHUuEe  KaXKJIoro BOIIpOCA.
HesnauutenbHble 3amMeuanusi kK odopmiieHuto padotsl. Ilpu 3amure
paboTel 00yyaroImmiics BiajeeT MaTepuaioM, HO OTBEUaeT HE Ha BCe

BOIIPOCHI.

Y10BJIETBOPUTETHHO paboTa BBINOJIHEHA B COOTBETCTBUU C YTBEP)KJICHHBIM IJIAHOM, HO He
IIOJHOCTBIO ~ PAcKphITO  COJACp)KaHME  KaXJIOro  BOIpoca.
OOyuarommMcs He clieslaHbl COOCTBEHHbIE BBIBOBI [0 TEME PadOTHI.
I'pyOble HemocTaTku B odopmieHHH paboTsl. [Ipu 3amure pabGoTh

CTYACHT c1abo BJIAZICCT MAaTCpHUAJIOM, OTBEYACT HC HA BCC BOIIPOCHI.

HeyJIOB.TIeTBOI)I/ITe.TILHO pa60Ta BBITIOJIHCHA HE B COOTBECTCTBUU C YTBCPKACHHBIM IINIAHOM, HE
PACKpBITO COHACPKAHHUEC KAXKIAOTO BOIIPOCA. O6y‘IaI-OIJ_II/IMC}I HC
CACIaHbl BBIBOJbBI II0O TEMC paGOTBI. prﬁble HCOOCTAaTKU B
O(I)OpMHeHI/II/I pa6OTLI. HpI/I 3alInUTeC pa6OTBI CTYACHT HC BJIAACCT

MaTepuajioM, HEC OTBCHACT HA BOIIPOCHI.




Bonpocel 1J151 TeCTHPOBAHMS

Tema 1 @usnonorus u OMOXUMUS PACTUTENBHON KIETKU. BOIHBIN pexuM pacTeHui

Bonpoc 1 [TokazaTens NOBpeKAE€HUS PACTUTEIBHON KIETKHU.

Bormpoc 2 OcobennocTr hepMEHTOB.

Bompoc 3 HauBbicuiel kKanopuiHOCTBIO 00J1a/1a10T.

Bormpoc 4 Otanuue )XUBOH KJIETKU OT MEPTBOM.

Bomnpoc 5 N30uparenbHOE MOCTYIUIEHUE BEIIECTB B KIIETKY PETyITHPYETCsI.

Bormpoc 6 CocraBansioniye KI€TOYHON CTEHKH PaCTEHUH.
Bompoc 7 Kpurepun akTHBHOTO TpaHCIIOpPTA BEIIECTB Yepe3 MEMOpaHy.

Bompoc 8 Opranemnna kieTky, HEMOCPEICTBEHHO CBA3aHHasi ¢ OMOCHHTE30M OeKa.

Bormpoc 9 Anatomo-Mopdosioruueckre 3J1eMeHThI TUCThEB, PErYIUPYIOLIUE TPAHCIUPALIUIO.

Bompoc 10 IlosiBneHne kakoro MeTo/1a CBA3bIBAIOT C BOZHUKHOBEHUEM (PU3UOJIOTUN PACTEHUI.
Bomnpoc 11 Ha noBepxHOCTH HapyKHOM KJIETOYHOM CTEHKU OTKJIAJAbIBACTCSI.

Bompoc 12 ®epMeHThI, cOCTOSIIINE TOJIBKO U3 OernKa.

Bompoc 13 I'uapodunbHbie CBOMCTBA HUTOIIIA3MbI KJIETOK 00ECIIEUHBAIOT.

Bomnpoc 14 Hapyxnas kierounas meMOpaHa oOecriednBaeT.

Bompoc 15 I'maBHOE CBOHCTBO JIMIMHUIHOTO OMOCIIOS MeMOpaH.

Bompoc 16 Ompenenenne *U3HECHOCOOHOCTH CEMSH OCHOBAHO Ha TOM, YTO TNpPH MOBPEXKJIECHUHU
pacTUTENBHON TKaHU.

Bomnpoc 17 I'nmaBHbIi MeTOx (PU3HUOTOTHN PACTCHUM.

Bomnpoc 18 ®wusznosnornvyeckoe 3Ha4eHUE CBOOOJIHOW M CBS3aHHOM BOJBI pazaudHo. M3BecTHO, 4TO
MHTEHCUBHOCTB MPOLECCOB (POCT, POTOCUHTE3 U AP.) 3aBUCUT B OCHOBHOM OT COZEPKAHUS BOJIBI.
Bomnpoc 19 SIBneHue BbIIENEHUS KaleJbHO-)KUIKOW BOJbl HAa KOHYMKAX JIMCTHEB PACTECHHI
Ha3bIBACTCSl.

Bonpoc 20 Kakoil BOAHBIN MOTEHIMAI MOYBBI MOCIE A0S, KOTJa KIETKH KOPHS MOTYT JIETKO
MOTJIOIATh BOJY.

Bonpoc 21 CunibHOE yIIOTHEHHE TOYBBI 3aTPYAHSET HOTJIOEHNE BOJAbI KOPHAMH.

Bonpoc 22 OcHOBHOM MyTh pacxojia BOJbI PACTEHUEM.

Bomnpoc 23 Kakue kaeTku y pacTeHuid 00pa3yroT yCThHIIE.

Bomnpoc 24 PacturenpHas KJI€TKa OTIMYAETCS OT KUBOTHOW HATMUUEM.

Bomnpoc 25I1eproa, B KOTOPBI MOKET HAOMIOIAThCA (PU3HOJIOTUUECKOE SBJIICHUE — «IIJIa4Y» PACTCHHI.
Bormpoc 26 OcobenHoctu (hepMEHTOB.

Bomnpoc 27 HauBbicniei KaJOpUHHOCTBIO 001 IAI0T.

Bonpoc ®opma nouBeHHOM BJIaru NOJHOCTHIO HE JOCTYIIHAS JUIsl PACTEHUM.

Bompoc 28 XXuznenesarenbHOCTb OTACIBHBIX KYIbTYp U3y4daeT (PU3U0IOTHUS PACTCHHI.

Bormpoc 29 CBo6o1HOE MTPOCTPAHCTBO KIETKH 00pa3yerT.

Bompoc 30 B 3amute pactenuii 0T UH(EKIHI OOJBIIYIO POIb UTPAET.

Bompoc 31 Opranoniamu B KOTOPBIX MPOUCXOTUT Mpoiiece (OTOCHHTESA.

Bompoc 32 Opranenna KiIeTKH, HEOCPEACTBEHHO CBSI3aHHAsl ¢ OMOCUHTE30M Oelnka.

Bonpoc 33 PazMepbl MUTOXOH/pUI B paCTUTENILHON KJIETKE, (MKM).

Bompoc 34 Cesi3u, o6ecrieunBaroiye NepBHUHYI0 CTPYKTYpY Oerka.

Bomnpoc 35 NHdopmanus o nepBUYHON CTPYKType Oernka.

Bonpoc 36 ®epMeHTHI, COCTOALIME TOJIBKO U3 OerKa.

Bomnpoc 37 Bona u pacTBopuMble MUHEPAJIbHBIE BEUIECTBA MMOCTYIMAIOT B PACTYIIEE CEMSI.

Bomnpoc 38 Yactb KiIeTKH, peryaupyroiias NOCTYIJIEHUE BEUIECTB B IUTOILIA3MY .

Bompoc 39 AnaroMo-mMopdonorndeckue 3JeMEeHTHI JINCTHEB, PErYIHPYIOIINE TPAHCTIUPAITHIO.
Bonpoc 40 MeTon, ocHOBaHHBII Ha ydeTe MOKa3aTels MPEeTOMIICHHUS CBETa BBIKATOTO COKa.

Bonpoc 41 Yepes knetku 3HA01epMBbI ¢ nosickamu Kacnapu BoJa U MUHEpPAIbHBIE COMHM MPOXOJAT
TOJIBKO MO aroIuiacTy.



Bompoc 142 CBo#cTBO XKMBOM LMTOIUIA3MBI COXPAHATH IOCTOSIHCTBO BHYTPHUKJIETOYHOW CpEAbI.
Bomnpoc 43 Pa3meps! sigpa pacTUTEIBHOM KIETKH, (MKM).

Bormpoc 44 HauBbiciei KanopuilHOCTbIO 001a1at0T.

Bomnpoc 45 Crneunanuctsl peKOMEHIYIOT IMEpe] TeM Kak IOCTaBUTh B Ba3y CpPE3aHHBIC IIBETHI
(TIaanoITyChl, XpU3aHTEMBI ) TIOJIpe3aTh KOHUMK CTEOIS.

Bompoc 46 Bona, Haxozs1asics B IOYBE B JOCTYITHOM JJIl PACTEHUN COCTOSTHUM.

Bormpoc 47 BoaHblil noTeHIIMaN MOYBBI [10CIIE 0K/, KOTAAa KJIETKU KOPHS MOTYT JIETKO MOTJIOUIATh
BOJY.

Bormpoc 48 CunbHOE yIjI0OTHEHHE OUBBI 3aTPYIHSAET NOTJIOUIEHUE BObI KOPHIMH.

Bompoc 49 Ilyrb BoAbl B paCTEHMM COCTOMT M3 TPEX PA3IMYHBIX [0 CTPOEHUIO U MPOTSHKEHHOCTH
yacTel: MO KUBBIM KJIETKaM KOPHSI, IO MEPTBBIM 3JIEMEHTaM KCHUJIEMbl KOPHs, CTEOJs uepelka u
YKUJIOK JIMCTA JI0 Mcnapsioiel nopepxHoctu. HanMeHb1as CKOpoCTh NepeIBUKEHNUS.

Bormpoc 50 Mexanu3M noaHATHS BOJbBI 33 CUET MPUCACHIBAIOIIETO JAEHCTBUS TPAHCIUPALIUH.

Bomnpoc 51 Bropuunas ctpykTypa Oenka.

Bompoc 52 Ioka3aTenb MOBpeKIEHHS pAaCTUTENBHOU KIETKU.

Bompoc 53 Tpauckpunius marpuunoit PHK.

Bormpoc 54 Opranenibl, BBINOIHSIONINE TPAHCTIOPTHYIO (PYHKIIMIO.

Bormpoc 55 Opranenibl, BBINOIHSIONINE SHEPTETHUECKYIO (D YHKIIUIO.

Bormpoc 56 UerBepTuuHas cTpyKkTypa Oenka.

Bompoc 57 lns rurpoutoB MUHUMAIBEHO HEOOXOIUMOE [Tl )KU3HU co/iep kaHue Bobl, (%).

Bomnpoc 58 N36upatenpHOE MOCTYIJICHHE BEIIECTB B KIIETKY.

Bonpoc 59 CocraBnsironiue KJI€TOYHON CTEHKH PACTEHUM.

Bompoc 60 3aBucumoctbh (PU3MOIOTHYECKUX (DYHKIUN pacTeHUH OT 3KOJOTMYECKHX (DaKTOpOB
n3y4aeT GU3HOJIOTHH PACTEHUMN.

Bompoc 61 TosiBneHne kakoro MeTo1a CBSI3BIBAIOT C BOSHUKHOBEHHEM (DHU3HOJIOTUN PACTCHHM .
Bomnpoc 62 Hayka, usydaroriasi oOmiue MpUHINAIBI CTPOSHUS U (PYHKIIMOHUPOBAHUS PACTUTEIHHON
KIIETKH.

Bompoc 63 Ilpu OGosiee BBICOKMX CKOPOCTAX MLEHTPUDPYTHUPOBAHHS OCAKIAIOTCS KICTOUYHBIC

CTPYKTYpBHI.
Bonpoc 64 OCHOBHBIM KOMIIOHEHTOM KJIETOYHOMW CTEHKH.

Bompoc 65 B 06pa3oBanuyn nepBUYHON KJIETOYHOW CTEHKH.

Bonpoc 66 Ha noBepxHOCTH HapyKHOU KIE€TOUYHOW CTEHKH.

Bomnpoc 67 Opranouiom KJIETKH pacTeHUH, HAKAIITMBAIOIIMM KOHEYHBIC TTPOTyKThl OOMEHA BEIIECCTB.
Bomnpoc 68 Kputepuu akTHBHOTO TPaHCIIOPTa BEIIECTB Yyepe3 MeMOpaHy.

Bomnpoc 69 Co6ctennas JIHK B kneTkax.

Bormpoc 70 CoBMecTHBIN IEPEHOC JIBYX BEUIECTB B MPOTHUBOIIOJIOKHBIX HAIIPABICHUSX.

Bompoc 71 Hacockl, npuHUMAalOIMe aKTUBHOE y4acTHE B TPAHCIOPTE BELIECTB yepe3 MeMOpaHy
KIIETKH.

Bompoc 72 HapyxHas kieTouHas MemOpaHa o0ecrieunBaerT.

Bonpoc 73 Iloka3arenb NOBpexACHUS PACTUTEIIBHON KIETKH.

Bompoc 74 CpoiicTBO ruipodmiibHOCTH Oenka v THAPOPOOHOCTH JIUITHIOB.

Bomnpoc 75 MoHOMEpBI HYKIIEHHOBBIX KUCIIOT.

Bompoc 76 A30THCTOE OCHOBAaHUE I'yaHUH.

Bompoc 77 PenentopoM Ha cTpecc-CUTHAII B KIIETKE.

Bonpoc 78 Bennunna, ykasbIBaromias Ha MaKCUMaJIbHYIO CIIOCOOHOCTD KJIETKH IMOTJIOIATh BOY.

Bonpoc 79 Hacocbl, npuHUMarONMe aKTUBHOE Y4acTHE B TPAHCIOPTE BEILECTB depe3 MeMOpaHy
KIIETKH.

Bomnpoc 80 CoBMecTHBIN NEPEHOC IBYX BELIECTB B IIPOTHUBOIIOIOKHBIX HAIIPABICHUSIX.



Bomnpoc 81 BHyTpu kiieTku B repefaue CUrHajaoB K TEHOMY.

Bompoc 82 Ompenenenue *KU3HECIIOCOOHOCTH CEMSH OCHOBAHO Ha TOM, YTO IPH IMOBPEXJICHUU
pacTUTENBHOM TKaHU.

Bonpoc 83 PackpyunBanue O€NKOBBIX IJI00YJ], YHPOIIEHHE UX CTPYKTYpPBI HPEACTaBISIET COOOH.
Bompoc 84 Konbueast monexyna JJHK.

Bormpoc 85 AMuHOKuUCIIOTa, COIeprKalasi MHOTO a30Ta.

Bonpoc 86 Bopaa, 3axiroueHHast B 3aMKHYTOM HPOCTPAHCTBE BHYTPH MaKpPOMOJICKYJIBI HIIM MEXKITY
MaKpoMOJIeKyIaMH Oeka.

Bomnpoc 87 JlanibHuil TpaHCIIOPT — 3TO JBUYKEHUE BEIECTB.

Bompoc 88 JlonmonHuTensHOE AaBlieHHE, KOTOPOE MOJLKHO OBITh MPHIIOKEHO K pPacTBOPY, YTOOBI
BOCHPECIATCTBOBATE OAHOCTOPOHHEMY TOK BOIBI.

Bompoc 89 BennunHa, yka3biBaomias Ha MAaKCUMaJIbHYIO CHOCOOHOCTh KJIETKH MOTJIONIATh BOY.

Tema 2 ®ortocunres. JlpIxaHue pacTeHUun

Bompoc 1 Ilurment, ciyxamuii HEMOCPEICTBEHHBIM JOHOPOM SHEPruM Uid (POTOCUHTETHUECKUX
peaKuum.
Bomnpoc 3 Ucxoansrit MmaTepuain st GOTOCHHTE3A.

Bormpoc 5 YpaBuenue peakuuu GoToCUHTE3A.
Bomnpoc 8 Yuensrii, BHecnii 00IbIII0N BKJIAJT B U3YUCHUE TTPOIIECCOB (POTOCHHTERA.

Bonpoc 9 Opranu3mbl, CUHTE3UPYIOIINE OPraHUYECKUE BENIECTBA U3 HEOPraHUYECKUX, 3a CUET
SHEPrUH COJTHEYHOTO CBETA.

Bomnpoc 12 bmaromapsi ¢oTOCHHTETHYECKON NEATEIHHOCTH PACTEHWM KOHIIEHTPAIUS YTIEKHCIIOTO
raza (C02) B atmocdepe noanepxuBaercs Ha ypoBHE, (%).

Bompoc 13 OcHoBom0JIOXKHUKOM yueHUs 0 hoTocuHTe3e B Poccum.

Bonpoc 14 Kocmudeckas poJib 3€J1€HbIX PACTCHHIA.

Bomnpoc 15 Opranou/isl, B KOTOPBIX IPOUCXOIUT Mporiecc GOTOCHHTE3A.

Bomnpoc 16 bakrepun, ¢ mosiBiieHHeM KOTOPBIX B aTMocdepe 3eMITu MOSBUIICS KHCIOPO/I.
Bormpoc 17 MemOpanb! XJI0pOIUIacTOB, Hecylue (POTOCUHTETUUECKNE TUTMEHTHI.
Bomnpoc 18 JlelikomiacTsl, HaKarjMBarOIUe Kpaxmal.

Bomnpoc 19 ®oTocuHTE3 BCEX pACTCHUH OOECIICUMBACT €XKETOJHOE IOCTYIUICHHE B aTMocdepy
KHCJIOpoia, (Mp/I. TOHH).

Bonpoc 20 Beipociirie B TEMHOTE 3THOJIMPOBAHHbIE TPOPOCTKH.

Bomnpoc 21 Xpomarorpaduueckuii METo 1 pa3aeieHns TUT'MEHTOB.

Bonpoc 22 Haunbosnee xapakTepHble aHATOMHUYECKHE TPU3HAKU JIMCTA KaK OopraHa (poTocuHTE3a.
Bormpoc 23 3eneHslii IBET pacTEHUIA.

Bomnpoc 24 Ilpu o6pazoBannu heopuTHHA BBITSIKKA 3€JI€HOTO JIHCTA.

Bompoc 25 ITpoBuramun A.

Bonpoc 26 I'mapoduiabHbie CBOHCTBa MOJIEKYIBI XJI0pOduILIa.

Bonpoc 27 I'mapodo6HbIe cBOiiCTBa MOJIEKyIaM XJI0poduuia.

Bomnpoc 28 B coctaBe MoJieKyibl XJIOpO(HILIA BXOAUT aTOM.



Bomnpoc 29 I1pu B3aumoieiicTBuM X10pouiia co MeI0ublo.

Bompoc 30 Cunre3 AT® B kinerkax.

Bomnpoc 31 Ilpu crutonrHo#t o6maunocTy (POTOCUHTE3A.

Bompoc 32 Knetounoe apIxaHue.

Bompoc 33 ButamuH, BXOAAIIUN B COCTaB MUPHUIMHOBBIX JIETHIPOreHa3.
Bomnpoc 34 Co6crBennas JIHK B kieTkax.

Bompoc 35 IIpoaykrom ruapoinsa Kpaxmaiia.

Bomnpoc 36 Peakmuu rimkonusa.

Bomnpoc 37 KoneuHslit mpoAyKT MIMKOIHM3A.

Bomnpoc 38 [IpoaykT aHa’poOHOTO ABIXaHUSI.

Bompoc 39 Tornomenue Boasl (H20) B mukine Kpebca mpoucxoauT B XOJe peakiuy MpeBpaIleHUs
KHCJIOTHEI.

Bompoc 40 Ilepenocunku >meKTpOHOB 00pa3yroT Ha BHYTpEHHEW MeMOpaHe MUTOXOHAPUN YETHIPE
KOMIUIEKCA; TIPH 3TOM OKHCJICHUE CYKIIMHATA (STHTAPHOM KUCIIOTHI) KAaTATU3UPYETCS KOMIUIEKCOM.
Bormpoc 41 ITpu o6pazoBanuu ¢peoduTrHa BEITSIKKA 3€JIEHOTO JIUCTA.

Bompoc 42 TI'pynma opranu3MoB, NPEACTABUTENN KOTOPOM B arpo3KOCHUCTEME 3aKaHYMBAIOT
npeoOpa3oBaHUE COTHEYHON SHEPTUH.

Bormpoc 43 3nauenue neHTo30(ochaTHOrO MUKIA Y pACTEHUN 3aKII0YAETCs B TOM, YTO OH CHaOXaeT
KIIETKU.

Bompoc 44 B pesynbrare paboThl 3IEKTPOH-TPAHCIOPTHOM 1IN JBIXaHUSI.

Bonpoc 45 YHuBepcaibHbIM HCTOYHUKOM YHEPTUH JJISI TPOLIECCOB KU3HEEATEIIBHOCTH CITYKUT
Bompoc 46 B nporiecce aprxanus Ipy paciieIICHUH YTIIEBOIOB HanOoJiblee kKonundectBo ATO.
Bomnpoc 47 I'pubGoBuHBIC YaCTHIBI HA BHYTPEHHEH MeMOpaHe MUTOXOHAPUM SBJISIFOTCS ...

Bonpoc 48 OnpenenuTe HHTEHCUBHOCTD JbIXaHUSI PACTEHUM.

Bomnpoc 49 Jlpixatenbusiii ko3dduiment(1K) mpopocmux ceMsiH MOICOTHECUHHKA.

Bomnpoc 50 OkucnurensHoe dhochopuinpoBaHue.

Bompoc 51 B coctaB ackopbaTokcuaa3bl BXOIUT.

Bompoc 52 Jlyis GnocuHTE3a )KUPOB IBIXaHHUE ITOCTABIISCT:

Bomnpoc 53 3akmrounTenbHbIN 3Tal adpOOHOTO JBIXaHHUS.

Bonpoc 54 JIoHOp 37€KTPOHOB, IBUTAIOLIUXCS 110 IEKTPO-TPAHCHOPTHOM 1IENH AbIXaHUS.

Bomnpoc 55 Opranouamu B KOTOPBIX MPOUCXOIUT IIporiece poTocuHTE3A.

Bormpoc 56 XpomoTtorpadudeckuii METo] pa3/ieieHus MUTMEHTOB PEIOKIII.

Bomnpoc 57 Peaknus rivkonusa.

Bompoc 58 O61ue uepTsl AbIxaHus U (POTOCUHTESA.

Bonpoc 59 KaparruHoupl MOrIomaroT.

Bompoc 60 Ponb cBeToBoii (a3sl B (POTOCHHTE3E 3aKIIIOYAETCSI B TOM, UYTO B XOJ¢ Hee 00pa3yroTcs
MOJIEKYJIBI.

Bormpoc 61 B pe3ynbTare cBeToBO# (a3sl poTocHHTESA.

Bomnpoc 62 C3-nyts doTOMCHTE3A.

Bonpoc 63 Buramus, BXOJAMIMI B COCTaB MUPHUIUHOBBIX JIETMAPOTEeHA3.

Bompoc 64 ITurMeHT, ciyaliuii HEMOCPEACTBEHHBIM JOHOPOM J3HEPruu A (POTOCHHTETHUYECKHUX
peaKuum.

Bompoc 65 Ponb cBeToBOii (a3sl B (POTOCHHTE3E 3aKIIOYAETCSl B TOM, YTO B XOJ¢ Hee 00pa3yroTcs
MOJIEKYJIBI.

Bompoc 66 Ilornomenue Boasl (H20) B nmkine KpeGca mpoucXoauT B XoAe peakiiy MPEeBpaCHUS]
KHCIIOTBHI.

Bonpoc 67 Knerounoe apixaHue.
Bompoc 68 B pe3ynbTare cBeToBO# (a3sl poToCHHTESA.



Bompoc 69 Hcxoanpim MaTepuanom st GOTOCUHTE3A.
Bompoc 70 Jlns pacTeHuit XapakTepeH THUI MUTaHUS.
Bomnpoc 71 Ilpu cronrHo# o61auHocTi (POTOCHHTE3a OTPAaHUYUBACTCSI.

Bompoc 72 VYwuyenslii, Ha3BaBIIMN NIPOLECC CHHTE3a OPraHMYECKUX BELIECTB M3 HEOPraHMYECKUX
(dboTOCHHTE30M.

Bompoc 73 BaneHnTHble cBsI3U aTOMOB BOJIOPO/Ia U KUCJIOPOJa B MOJIEKYJIE BOJbI PACIIOIOKEHBI O]
YIJIOM T'pajlycoB.

Bormpoc 74 YHuKanbHOE CBOWCTBO PaCTEHUS.
Bomnpoc 75 I'mapodoOHbIe cBOIiCTBAa MOJIEKYIaM XJI0poduia.
Bompoc 76 B coctaBe Mosiekysbl X10poduiiia BXOIUT aTOM ...

Bompoc 77 I1pu B3aumoeiicTBUM XJI0pO(]UILIA CO HIEIOYbIO.
Bomnpoc 78 XpomoTtorpaduueckuit MeTo1 pa3ieieHus] TUTMEHTOB.
Bompoc 79 Peakuus rivkonaunsa.

Bompoc 80 Cunre3 AT® B kieTkax.

Bompoc 81 Ilpu cronrHoit o0nauyHocTH (POTOCHHTE3a OTpaHUYNBAETCS.

Tema 3 Poct u pasButue pactenuii. CHHTE3, NPEBpaLlEHNE U NEPEIBIKEHIE OPraHUYECKNX BEIIECTB
B PaCTE€HUH

Bompoc 1 Haubonee mnepcrnekTUBHOE C TOYKH 3pEHHUS OMOJOTMM, arpOTEXHUKU M SKOHOMHUKHU
pa3MHOKEHHE.

Bonpoc 2 CoenvHeHus, ¢ TOMOIIBIO KOTOPBIX OCYHIECTBISECTCS B3aUMOJICHCTBUE KIETOK, TKAHEH U
OpraHoB M KOTOpble B MajblX KOJMYECTBAX HEOOXOJWMMBI JJis 3alycka U Peryisiiuu
(hU3MOIOTHYECKUX U MOP(HOTEHETUUECKHUX TTPOTPAMM.

Bomnpoc 3 Xumudeckue B3anMo1eHCTBHSI MEXKTY pACTEHUSIMH B COOOIIECTBAX.

Bomnpoc 4 1o Mepe crapeHust pacTEHHS BbIACIICHUE BEIIECTB B OKPYKAIOIIYIO CPEAY.

BOHpOC 5 CBOHCTBO COMATHYECKHX KIIETOK paCTeHI/Iﬁ IOJIHOCTBIO PC€alM30BbIBATh ITOTCHIHA
Pa3BUTHUS.

Bonpoc 6 AMMHOKHCIIOTA, coaiepKalias MHOTO a30Ta.
Bomnpoc 73aBucHMOCTh pocTa ¥ pa3BUTHS OJHUX OPraHOB PACTCHUM OT APYTHUX.

Bormpoc 8 IIpoOyskaeHue crsiux Mo4ek BbI3bIBACTCS yIalCHUEM.

Bomnpoc 9 [Ipopactanue cemsH.

Bompoc 10 YepenoBanue nepuo10B 0OOMIBHOTO U ¢1a00T0 TUIOAOHOIICHUS Y MHOTOJIETHUX PACTCHUI.
Bomnpoc 11 CocrosiHue nokost enoro pacTeHUs: XapaKTepU3yeTcs.

Bonpoc 12 Curnan aist BCTYIUIEHHS] pACTEHHS B COCTOSIHUE MTOKOSI.

Bompoc 13 IpaBunbHas nociaen0BaTenbHOCTh (a3 B OHTOT€HE3€ KIIETKU.

Bompoc 14 bricTpoe yBenudyeHne o0beMa KIETKH.

Bompoc 15 Perynupyer BTOpUUHOE yTOJIIIEHNE KOPHS.

Bonpoc 16 UWHruburtopsl, cojepxkaligecs B CEMEHaX U MPENsTCTBYIOUIME MPOpacTaHUIo,
o0ycaBIuBaroIye NOKO.

Bonpoc 17 OcHOBHBIM UCTOUHUKOM (HOC(ATOB MPH MPOPACTAHUH CEMSIH.

Bompoc 18 I'pynna opraHusmoB, NIpEICTaBUTENN KOTOPOH B arpo3KOCHUCTEME 3aKaHUUBAIOT
peoOpa3oBaHUe COJIHEUHOM SHEPIUH.

Bompoc 19 ®aza crapoctu.

Bompoc 20 Bpems ot Hauana 1eHCTBUS pa3ApakUTeNs 10 Hadala BUAUMOM peakluu.



Bomnpoc 21 Cornacuo teopuu TymMaHoBa, pacTeHUs MPOXOAT TPH dTara MOATOTOBKU K 3UMOBKE.
Bormpoc 22 IoBpexaeHust yacTu paCTEHUs UM BCErO OpraHu3Ma.

Bonpoc 23Opuentanusi B mpocTpaHCTBE, OOYCIOBIEHHAas HEPAaBHOMEPHBIM pacIpeiesieHueM
KHCIIOpO/a.

Bompoc 24 Bun mokosi, KOTOpbI 00ycliaBIuBaeTcsi (hPM3HOIOTUYECKHM COCTOSIHUEM DPACTEHUS U
SIBJISIETCS CJIEJICTBUEM €€ 3BOJIIOLIUU.

Bomnpoc 25 Ckapuduxanusi.

Bomnpoc 26 Knerounoe cTpoeHne opranu3moB.

Bormpoc 27 BeretanimoHHBIH METOJT — 3TO BbIPALIUBAHUE PACTECHUII.

Bompoc 28 IlpocTpaHcTBeHHAss OpraHu3ans OTACIBHBIX YacTel, pasleieHue (QYHKIUS 10 OCH
pacTeHui.

Bormpoc 29 BausiHue oaHUX YyacTeil opranu3Ma Ha CKOPOCTh M XapaKTep pocTa JIpyTrux.

Bompoc 30 B perynsiuuu npopactaHusi CBETOUYBCTBUTEIBHBIX CEMSIH.

Bomnpoc 31 I'a3000pa3HbM (PUTOTOPMOHOM SIBIISIETCS ...

Bompoc 32 Ilpouecc 3BOJIOLMOHHOTO PAa3BUTUS PACTUTENIBHBIX OPTraHU3MOB, MPUHAAISKAIUX K
OJIHOMY TaKCOHY.

Bomnpoc 33 3anepxaTh cTapeHHe 0 THOJIETHUX PACTEHUM.

Bormpoc 34 ®uroropmMoH, cnocoOCTBYIOMIMH 3aKpPbIBAHUIO YCTHULL.

Bomnpoc 35 [lapa3uTsl, nocenstomuecs: Ha MEpTBBIX OCTaTKaX.

Bomnpoc 36 3aBucuMoCTh pocTa U pa3BUTHSI OJHUX OPTaHOB PACTEHUM OT JIPYTHX.

Bonpoc 37 Ha noJie mmeHuIs1 MOXHO HAaUTH MPOPOCTKH, JINIIEHHBIE 3€JIEHOU OKPACKH.

Bormpoc 38 OcHOBHBIM UCTOYHHKOM (pochaToB MpHu MpopacTaHUU CEMSIH.

Bonpoc 39 HausslIcniei KaJOpUHHOCTBIO.
Bonpoc 40 Perynupyet BTOpUYHOE YTOJIIICHUE KOPHS.

Bompoc 41 Tlokoil, KOTOpbIi O0O0YyCIaBIWBAIOT HWHTUOWUTOPHI, COJEpKAIMECs B CEMEHAX W
MPEMSTCTBYIOLIUE MPOPACTAHUIO.

Bomnpoc 42 [loka3aresnb, BO3pacTarouii Ipy MPOrOPKAHUU KHUPOB U MACEIL.

Bomnpoc 43 Biusitnue ogHUX YacTeil opraHu3Ma Ha CKOPOCTh U XapaKTep pocTa APYTrHX.

Bonpoc 44 B nepBslii nepuo 3aCyXu B JUCThSIX PE3KO BO3PACTAET.

Bompoc 45 Ilpouecc 3BOJIOLMOHHOTO PAa3BUTUS PACTUTENBHBIX OPraHU3MOB, MPUHAATICKAIIUX K
OJIHOMY TaKCOHY.

Bomnpoc 46 [loka3aresnb, BO3pacTaroiuii Ipy MPOPACTAHUN CEMSIH MACIIMYHBIX KYJIbTYP.

Bomnpoc 47 YUem obecnieunBaroT pacTeHUE-X035iMHA KIyOEHBKOBBIC OaKTEpUH.

Bompoc 48 IlutarenpHas IeHHOCTh 0€JIKOB 6000BBIX KYIBTYD, %.

Bormpoc 49 IutarenpHast IEHHOCTh OETKOB 3€pPHOBBIX KYIBTYD, %.

Tema 4. MunepanibHoe nutanue pacteHuil. [Ipucnocobnenue 1 ycToH4MBOCTh PACTEHUIN CPeJIb

Bompoc 1 KonTposs (quarHocTrka) 3a MUTaHUEM PACTEHH Ha OCHOBE aHAJIM3a MTOYBHI.
Bompoc 2 Cpena, B KOTOpoii 00JIbIIIE BCETO MUKPOOPTaHU3MOB.
Bonpoc 3 Conepxanue kaiabliys yBEIMUUBAECTCS IO MEPE CTAPEHUSI TKAHEH.

Bompoc 4 OntumanbHoe 3Hauenne PH cpepl st nmormorinenust noHoB ammonust (NHa).
Bomnpoc 5 Okcanar kanbiusi.
Bonpoc 6 Xumuueckue 31eMeHTHI B KIETKE.

Bonpoc 7 BHyTpu KIETKH B Ilepelaye CUTHAJIOB K TEHOMY.

Bonpoc 8 DddexTBHOE mnepeABMKEHHE MUHEpPATbHBIX BELIECTB M MPOAYKTOB (DOTOCHMHTE3a MO
cocyzaM o0ecrieurnBaeT BHICOKAs CIOCOOHOCTh BOIBI.

Bonpoc 9 KiyGenbkoBble 6akTeprun 00ecriednBaioT pacTeHHE-X0351Ha.

Bonpoc 10 Henocratok a3zoTa B mouse.

Bompoc 11 HepocraTk sxene3a y pacTeHHUH.



Bomnpoc 12 Pe3kuii gepuiuT coequHEHNU Cepbl PACTEHUS UCTIBITHIBAIOT P 3aCOJICHUH.
Bompoc 13 IlepBoHavaibHbIi 3Tal MOIVIOIIEHNS MUHEPAIbHBIX BEILIECTB PACTEHUEM.

Bormpoc 14 TToo6HO 3acyxe Ha pacTeHHE JCHCTBYET.

Bonpoc 15 Jeduuur kakoro saeMeHTa y IUIOJOBBIX PACTEHHUN BBI3BIBAET PO3ETOYHOCTH H
MEJIKOJIMCTHOCTb.

Bompoc 16 Cpena, B koTOpoit 601bI1I€ BCETO MUKPOOPTaHU3MOB.

Bonpoc 17 CriocoOHOCTh TETIONIOOMBBIX PACTEHUN BBIACPKUBATH TEMIIEPATYphl HECKOJIBKO BBIIIE
0°C.
Bomnpoc 18 B 3ammre pactenuit oT uHGEKIHI OOJIBIIYIO POJIb.

Bompoc 19 Ykaxure psij 371eMEHTOB, BKIIFOUAIOIINN TOJTBKO MAKPOIJIEMEHTHI.

Bompoc 20 Ykaxute psij 31IeMEHTOB, BKIIFOUAIOIIHI TOJTBKO MUKPOIJIEMEHTHI.
Bompoc 21 K MukposinemenTaM OTHOCST JI€MEHTHI.

Bompoc 22 B niepBblii Iepro1 3aCyXu B JUCThSIX PE3KO BO3PACTAET COJEpHKAHHE.
Bomnpoc 23 buonoruyeckas noryomaromnias CiocOOHOCTh MOYBHI.

Bonpoc 24 3nadyenne Maraus Juisi paCTeHH.

Bompoc 25 Cpena, B koTOpoii 60J1bIII€ BCETO MUKPOOPTaHU3MOB.

Bonpoc 26 YacTs pacTeHrsi ¢ HAMMEHBIIIUM KOJMYECTBOM HUTPATOB.

Bomnpoc 27 IlpunoceBHoe ynoOpeHHe BHOCAT OJJTHOBPEMEHHO € TIOCEBOM HJIM MTOCAJAKOM paCTEHU.
Bomnpoc 28. ®opmupoBaHHE€ MNPOYHOM COJOMHHBI WU TPEAOTBPAIICHUS IOJEraHusi, 3€PHOBBIM
KYJIbTYpaM.

Bomnpoc 29 [IpoButamuHoMm A.

Bomnpoc 30 ITycto3epHOCTh y XJI€OHBIX 371aKOB BhI3BaHA HEJIOCTATKOM.

Bompoc 31 Mop030cTOMKOCTh 03UMBIX KYJIBTYpP MOBBIIIAIOT yI0OpEHUS.

Bomnpoc 32 Kakux XMMHUYECKUX DJIEMEHTOB B KJIETKE OOJIBIIIEC BCETO.

Bomnpoc 33 I'mbens pacTeHuii o1 OOJIBITUM CHEXHBIM ITOKPOBOM.

Bomnpoc 34 XuMuueckue B3anMOJICHCTBUS MKy PACTEHUSIMH B COOOIIIECTBAX.

Bomnpoc 35 YKapocToHKoCTh — 9TO CIIOCOGHOCTh PacTeHHil mepeHocuTh Temmepatypsl, (°C).
Bomnpoc 36 I'mGenb pacTeHHit OT CMBIBAHHUS BOJIO .

Bompoc 37 DddexTtuBHOE NEpeaBUKEHHE MUHEPATbHBIX BEUIECTB U MPOIYKTOB (HOTOCHMHTE3a IO
cocyaM 00ecredrBaeT BbICOKAsi CIOCOOHOCTh BOJIBI.

Bompoc 38 O6naxkeHue moa3eMHON YacTH CBS3aHO C YMEHBIICHHEM TeMIIepaTypbl U 3aMep3aHueM
BEPXHErO CJIOS MOYBHI.

IIpouenypa oueHUBAHHUSI TeCTHPOBAHMA. TII0CJIE CaMOCTOSTEIBHOTO H3Yy4EHHUs Marepuasa
oOyyaromuiicss TNPOXOTUT TecTHpoBaHMe. MeromoMm ciydailHoro BbIOOpa, oOyuaromemycs
HeoOxomumo penmuth 30 TectoB. Meton TecTupoBanus — OymakHblii., cuctema Moodle. Ctynenty
HE00X0AMMO BbIOpATh OJIMH UM HECKOJIBKO NMPaBUIbHBIX OTBETOB.

Kpurepun onieHKH TeCTHPOBaHUS

- OLIEHKA «OTJHYHO» BBICTaBIIAETCS 00y4aroleMycs, €Clii OH JIEMOHCTPUpPYET OT 85-
100% BbInonHeHus 3ananuil. Bee TpeboBaHus, IpeaAbABIsSeMbIE K 33/1aHUI0, BHITIOTHEHBI.

- OLIEHKA «XOPOILI0» BBICTABIISETCS OOydalOIIeMYyCsl, €ClIi OH JIEMOHCTpupyer ot 71-

84% BBITIOJTHCHUS 3ajmaduil. Bee Tpe6OBaHI/IH, NpEAbABIISICMbBIC K 3a/IaHUTO, BLITIOJIHCHBIL.



- OlleHKA  «Y/JAOBJIETBOPHTEJBLHO»  BBICTABIISCTCS  OOy4arOmIeMYyCsi, €CIId  OH
nemoHcTpupyer oT 50-70% BwImoHEHUs 3aMaHUs. BOTBIIMHCTBO TPEeOOBAaHUM, MPEIBSIBISIEMBIE K
3aJIaHUIO, BHIIOTHCHEI.

- OlleHKA «HEYJAOBJIETBOPUTEJIBLHO» BBICTABISETCS  OOydJalOmEMyCsl, €CIH OH
nemMoHcTpupyer MeHee S50% BbITIOJNIHEHUs 3ajaHus. MHorue TpeOOBaHUS, NPEIbABISEMBIC K

3aaHHUI0, HC BBIIIOJIHCHBEI.

I/IH)_II/IBI/II[yaJIbHI)Ie 3aJaHue

1. HabuaioneHue BHEIIHMX TPHU3HAKOB HENOCTATOYHOCTH 3JJI€MEHTOB MHUHEPAJILHOIO
nuranusa. B y‘~IC6HI/IKe HaxoJdAT OIMMCAHUC MPU3HAKOB HCIOCTATOUYHOCTU MUHEPAJBbHBIX 3JICMCHTOB.
Haxonmsar B mosie uiaM mnpuycaeOHOM Yy4YacTKE pacTeHMs, HMMEIOLIUE XapaKTepHble NpPU3HAKU
HegocraToyHocTh. Jlydire Bcero 3To HaOIIOAAaTh Ha pacTeHUSX-HHIUKaTopax. HemocraTok azora —
Ha IBETHOM WM OEJIOKOYAHHOW KaIycTe, uyepHoil cMmopojaune; gocdopa — Ha TypHerice, 600ax,
KpacHOM CMOpOJMHE, KPbDKOBHHKE, MarHusi — Ha LBETHON KamycTe, KapTodene, KpbDKOBHUKE,
s0710He; JKene3a — Ha OBce, KapTtodene, s00He, MmanuHe. ONMUCHIBAIOT U3MEHEHHUSI, JISTAI0T PUCYHKH
WJTU 3aKJIaJIBIBAIOT TepOapuid.

* 3%-ii pactBop H202 mokymaroT B anrteke.

2.. ObOHnapyxeHue KJIy0OeHbKOB Ha KOPHAX O0000BBIX pacTeHHMH. AKKYpaTHO BbIKAIIbIBAIOT
pacteHus ropoxa, 60608, JronuHa, kKi1eBepa. OTMBIBAIOT KOPHU BOJIOM M HAXOJAT HA HUX KIIyOCHBKHU.
OTMeuaroT UX KOJIMYECTBO, pa3Mepbl, GopMy U okpacKy. CpaBHHUBAIOT KIyOCHBKH Pa3IMYHbIX BUJIOB
pacTeHuil ¥ OJJHOTO U TOTO € BHJA C PA3JIUYHBIX y4acTKOB. Pe3ynbTaThl 3amuchIBalOT B TaONIHULLy,
OOBSICHAIOT, 1ENaI0T BBIBOBI.

3. HaOioneHue sipycHOM M3MEHYMBOCTH MOpP(doIormyeckux Npu3HakoB 3j1akoB. Ha ydactke
BBIOMPAIOT C KaKJIOr0 BapHaHTa (He MeHee JBYX) ombiTa Mo 10 pacTeHHil MIIEHULIbI, SUMEHS WU
JIpYrUx 3J1aKOB, Haxoadmuxcs B (aze kojouieHus (uBereHus). JIMHEHKONW H3MEpSIOT [UIMHY U
UIMPUHY CaMOW HIMPOKOM YacTH JIMCTOBOW IUIACTUHKH IO spycaMm y Bcex pacreHuil. Haxomsar ux
cpelHee 3HAUE€HUE U PACCUUTHIBAIOT CPETHIOKO IJIOUIA/Ib JTUCTHEB M0 sipycam 1o ¢hopMmyIe:

Sx =0,67ab,

rae: Sy — IUIOIAAb JIUCTA, CM2;

au b — gnuHa v mMpuHa JKCTa, CM;

0,67 — ko3pduruenT nepecuera.

Ha mumummmerpoBoii Oymare (Oymare B KJIETOUYKY) CTPOSIT KPHBbBIC SIPYCHOW M3MEHUMBOCTH: Ha
OCH a0CIIMCC OTKJIAIBIBAIOT SPYC JIMCTHEB, HA OCH OPJIMHAT — MIOKa3aTeNd. AHATU3UPYIOT PE3yJIbTAThI
OTIBITA, JICTAIOT BHIBO/IBI.

IIpouenypa oneHMBaHUSI MHIAMBHUYAJbHOI0 32JaHUS

WuauBHayanbHOE 33aJaHUE COCTOMT M3 MPAKTUYECKOM yacTu, oOydaromeMmycss HeoOXO0aUMO
TEOPETHUECKH U MPAKTUYECKH 00OCHOBATh PE3YNIbTAThl MOJTYYEHHBIX UCCIIEI0OBAHUH.

IIpu o1ieHke onpeaensieTcs: MOJHOTA M3JI0KEHUS MaTepuaa, KauecTBO U MOCIIE0BaTEIbHOCTh
U3JI0KEHHUS MBICIIEH, HaJM4Yue JIOCTATOYHBIX MOSCHEHWH, PUCYHKOB WM (oTrorpaduil OMbITOB U
HabmroeHuit (repbapust). PaboTa BBINOJIHAETCS OAHUM JIOKYMEHTOM.

Kpurtepuu onieHkH HHIMBHYAJbHOI0 32/IaHUS:

«3aueT» BBICTABIISETCS B Cly4ae, €ClIM WHAWBUIYyaJIbHBIE 33JaHUSl BBHIIIOJIHEHBI, MPUBEICHBI
PUCYHKH, TaOnuubl W uunoctpauuu (portorpaduu, repdapuii), TpeOyromue 3TH MOSICHEHUS IO
paoore.



«He3aueT» BBICTABIIIETCS B Cllydae, €CIM WHIUBUIYAIbHBIC 33JaHUS HE BBIIIOJHCHBI, HE
MIPUBEACHBI PUCYHKU W WiutrocTparuu (dotorpadum, repbapuii) u T.1. o padote, TpeOyromue 3Tu
MOSICHEHHMSI K TIOCTaBJICHHOMY BOIIPOCY.

BOHPOCLI K 3K3aMEHY:

Komnerenmus Bompocst

OIIK-1 Cnocoben pemats | 1. Tlpeamer, 3aaauu U METOIBI (PU3HOIOTHH PACTEHHIA.

TUIIOBBIE 3afa4M | 2. ['naBHelIIne Tanbl pa3BUTHS (HU3HOIOTUU PACTCHHIA.
npodeccHoHaIbHOM 3. 3uauenue TpymoB Y. Japsuna, K.A. TumupsseBa u Apyrux
AATEIBHOCTH HA OCHOBE 3HAHHH y4EHBIX B Pa3BUTHH (U3HOIOTUH PACTEHHH.

OCHOBHBIX 3aKOHOB | 4, PazmpaxumocTe W peakius KIETKM Ha TOBPEXIAOIIEe
MaTeMaTHICCKUX H JleficTBHEe. 3aKOHBI Pa3ApaKUMOCTH.

CCTECTBECHHBIX Hayx C | 5. PactutenbHas KJIeTKa Kak OCMOTHYECKAsl CHCTEMA.
NPUMCHCHHEM MH(QOPMALMOHHO- | 6, XumuuecKuil COCTaB, CTPYKTYpa ¥ (DYHKIMU KICTKH H €€
KOMMYHUKaIIMOHHBIX OpraHeJIL.

TEXHONOTHH 7. CTpoeHne W 3HA4YEHHE KIETOYHOH OOOJOYKH B IKU3HU

pacTUTENBHON KJIETKH.

8. ®depmenrn. WX crpoeHwe, OCOOEHHOCTH JAEACTBHS U
(uznonornveckas poib.

9. 3aBucHMOCTb jeiicTBUsI (DEPMEHTOB OT YCIOBUH Cpebl
(Temnepatypa, pH cpenpl, KOHIIEHTpamus). AKTHBAaTOPHl H
WHTHOHUTOPEI.

10. buocuntes 6emkos. Pors JITHK u PHK B aToM miporiecce.

11. MexaHu3MBI TOCTYIIJIEHUST BENECTB B KieTKy. CTpoeHHEe H
3Ha4YCHUE MEMOpaH.

12. TTnasmonus. demmasmonus. Amcop6rus, (ompenenenus). Ilpu
KaKUX YCJIOBUSX U KaK MMPOUCXOMAT 3TH SBIICHHUSL.

13. PacTtBOpHI, OKpY)KaloIMe  KIETKy  THIep-,  THIO-,
WU30TOHUYECKHE.

14. Coneprxanwue, pojib U COCTOSHHE BOIBI B PACTEHHUSX.

15. TepmoanHaMUYecKre  OCHOBHI  BOJXOOOMeHa  (BOIHBIN,
OCMOTHYECKHUH, MaTpUYHBII MMOTEHITHAIT, THOTSHITHAT
TTABIICHUS ).

16.TlocryruieHre BOIBI B KJIETKM KOpPHS.  MeponpusTHs,
HaTpaBJICHHBIC HA ONTUMHU3AIHIO 3TOTO MpoIlecca.

17. ®opmbl BOIBI B MOYBE, HX XapaKTEPUCTUKA, TOCTYIHOCTD IS
pacrernii. KoaddurmenT 3aBsmanus.

18. KopHeBoe naBiicHHE €ro pa3Mepbl, (DU3HOIOrHYECKast pOJib.
Cocymias M HarHerateiabHas  JCATEIBHOCTh  KOPHEBOU

CHCTEMBI.

19. Tpancnmparms, ee pa3mepsl, 3HaueHHe. EJAMHUIBI U3MEpeHHs
TpaHCTIMPALUN (TpaHCTIMpaIMOHHBII K03 pummeHT,
MPOIYKTHBHOCTD TpaHCIIUpaLuH, MHTEHCUBHOCTh

TPaHCIIMPAINN, OTHOCUTENbHAS TPAHCITHPAIIHS).

20. JIuct Kak opraH TpaHCIUpaIy. Buabl TpaHCIIHPAIUH.

21.Crpoenrie yCTbuIl, (GHU3HOIOTHS YCTHHUYHBIX JIBHIKCHHIA,
3HAauYEHHE YCTHUI] B PETYIUPOBAHUN TPAHCIHPAIUH.

22.TlepenBkeHnue BOIBI B CHCTEME I10YBA-PACTECHHE-BO3MIYX.
Cuuibl, IepeABUTAIOIINE BOAY 10 PACTEHUIO.

23. Boublii 6ananc pacteHuii. BogHblil 1edUIMT, €ro BiIUsHHE Ha
pacreHue. 3aBsiaHus U €ro NOCIeACTBUSL.

24.Y CTOWYNBOCTD PACTEHUH K MEPHOTUYECKOMY ITOATONIEHHIO.

25.00mas  xapakTepucruka  (OTOCHHTE3A. [Inanerapuoe
3HaueHue (POTOCHHTE3a B JKU3HU PACTCHUIA.

26.JIuct kak opran (oTocHHTE3a. XJIOPOIUIACTBI, MX COCTaB,

CTPYKTYypa, pyHKUHH.
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45.
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47.
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IMurmenTsr 3enenoro mnucra (xmopodwmn A, B, kaporus,
kcantopwn). Mx monnHas xumudeckass (opmyna, CBOHCTBa
(pusmueckre, XUMHUYECKUE, ONTHYECKNE), 3HAUCHHE B KHU3HH
pacTeHui.

CaetoBas peakiust HOTOCHHTE3A.

TemuoBas peakuuss (orocuHTe3a. bruoxumms ycBoeHHUs
yriaekucioro raza C3-pacrenuit (uukn Kanssuna).
DoTonepuoau3M pacTeHUM.

Pone cBera B mpomecce QorocuHTeza. OmnpexaencHue
(hIIyOpHUCIICHIIUY.

Oco0eHHOCTh yCBOGHHMSI yriiekuciaoro raza Cs-pacTeHUil u
CAM - pacrenwii. [lonstue o poToapxaHNH pacTeHUH
CyTtounblii X0 OTOCHHTE3A.

Mertopl onpeieneHuss UHTEHCUBHOCTH (DOTOCHHTE3A.,
BnusiHue BHEHMX W BHYTPEHHHX ()aKTOPOB Ha Tpolece
¢dorocunTesa.

KynwsTypa pacTenuii B yCIOBUSX UCKYCCTBEHHOTO OCBEIICHUS
(cBeTOKYyIBTYpA).

CoBpeMeHHbIC TIPEJACTaBJIICHUST O (HOTOCHHTE3E. Y CIIOBHUS
HEOOXOANMBIE JUIA €r0 OCYIIECTBICHHUS.

[TeaTozod ocdarubrii nuKII.

AnpobHas ¢aza mpIxaHus, XUMHA3M. MeECTO OCYIIEeCTBICHUS B
KJleTKe. buonoruueckas polib.

AnaspoOHas ¢aza ApIXaHUSA, XUMH3M. MECTO OCYIIECTBICHHUS
B KJIeTKe. buomoruueckas posib.

[IpeBpamienne osHeprum Tpu  AbIXxaHuA. OKHCIUTENBHOE
dhochopumrpoBanue.

Crtpoenme, cBoicTBa W (QYHKIMH MHUTOXOHApHH. Teopus
OKHUCIIHTENHEHOTO (hOCOpHILTHPOBAHUS.

DepMEeHTHI JBIXaHUS. Tunet OKHUCJIMTENbHO-
BOCCTAHOBHTEIHHBIX PEAKITHI.

OOmias XapakTepuCTUKa IBIXaHWS, €ro 3HA4YeHHWE B IKU3HU
pacTeHuil, CBA3b C APYTHMMH MHOporeccamMu. HTEHCHUBHOCTH
IBIXaHUS U IBIXaTENbHBIN KO3 (OUIIHEHT.

Hpyrue IyTH OKHCIJICHHS (TIFOKCOTaTHBIN,
meHTo30gochaTHIf) WX B3aWUMOCBs3b. PONb IBIXaHUS B
OmocuHTE3e OENKOB, JUIMUAOB, AaMHHOKHCIIOT, HYKIEHWHOBBIX
KHCIIOT ¥ JIp. BAYKHBIX COSIMHEHHH.

CymHOoCTb Tporiecca JIXaHne PaCTeHHH.

IlonsiTue o pocre, pa3BUTUE U OHTOreHe3e pacTeHuid. Hx
B3aMIMOCBSI3b U 3HAUEHHUE JUTS C.-X. IPAKTUKH.

ITokon, ero XapaKTEPUCTHUKA, Omonornyeckoe u
XO035IICTBEHHOE 3HAYCHHE.

PocTtoBele W  TypropHble  JOBW)XEHHUS  pacTeHUM, HX
OHMOIOrHYeCKOe 3HAYCHHUE.

.PasButne pacrenuii. Tumbl OHTOreHe3a. DTambl OOIBIIOTO

KM3HEHHOTO [IUKJIA M MX XapaKTEePUCTHKA.
@dutoropMoHsl  (ayKCHMHBI, THOOEPENIHMHBI, LUTOKCHHHBI,
stuieH, ABK). Ux pusmonornyeckas poms.

@uznonorust crapeHuss pacteHuid. Teopus IMKIMYECKOro
CTapeHHs1 1 OMOJIO’KeHUs pacTenuii. Ee 3HaueHwue.
VYnpaBieHue TeHepaTUBHBIM Pa3BUTHEM U CTapEHHEM B C.-X.
npaktuke. [lyTn peryaupoBaHusi CBETOBOI0, TEMIIEPaTYPHOIO,
BOJHOT'O U MUHEPAJILHOTO PEKHUMOB.

Dusnonorus MpopacTaHus CEMsH.

[IpupoaHsie peryisaTopsl pocTa.

Ucnone3oBanne  GUTOrOPpMOHOB M (PU3HOIIOTHUECKH
AKTUBHBIX COCAMHEHHMH B TNPAKTHYECKOW JAESITEIbHOCTH




YEeIIOBEKa.

57.TIpeBpaliieHue YriaeBOIOB M KUPOB MPH MPOPACTAHUH CEMSIH.
DepMEeHTHI, YYaCTBYIOIINE B 3THX TPOIIEccax.

58. TpaHCOPT OPraHUYECKUX BEIIECTB B PACTCHHSX.

59.TnuKo3uaABl W amKalOMIbl, HMX XUMHYECKHN  COCTaB,
COJICpPIKAHUE B CENTbCKOXO3SICTBEHHBIX PACTCHHSX.

60. AHTHOMOTHKY ¥ (DPUTOHIIMIIBI PACTCHUIA.

61. [IpeBpaieHne Kpaxmaia ¥ caxaposbl B pacTeHUH. DepMEHTHI
IIPEBPALLECHUS.

62.TTouBa KaKk MCTOYHHMK MMUTATEIBLHBIX SJIEMEHTOB IS PACTECHHIMA,

63. HeoOxomumble Makpo - 1 MUKPOJIeMEHThI. Mx nedurur.

64. bBrocuHTeTHYeCKas U BBIACTUTENbHAS AEITEIBHOCTS KOPHEBOM
cucteMsbl. Mx Ouosoruveckas poib. AJUIEIONaTHs.

65. ®usnosoruueckass poib U OCOOCHHOCTH THMTAHUS PACTCHUIN
a30TOM.

66. MuKpOdJIeMEHTBI ©  HMX pOJb B JKU3HH  PACTCHUIA.
@DYHKIMOHAJIbHBIE HAPYILIECHUS IIPU UX HEJOCTATKE.

67.MakpodasieMeHTl M HMX pOJb B JKU3HH  PACTCHUIA.
@DYHKIMOHAJIbHBIE HAPYILIECHHUS IPU UX HEJOCTATKE.

68. KpyroBopoT a3ota B CBSI3M C JKU3HEAEITENbHOCTh PACTEHHIHA.

69.Ilornomenre HWOHOB W3 TMOuBHL. VX TmepenBmKeHHe U
riepepacpe/ieieHre mo pacTeHuto. PeyTrinsanms.

70 MexaHU3MBI IMMOCTYIVICHHUA 3JICMCHTOB MUHEPAJIBHOI'O ITUTaAHU A
B PacTEHHS.

71. Posb MUKOPHU3bI B IOYBEHHOM MTUTAHUHU JIPEBECHBIX PACTEHUIA.

72. AMMoHuduKaiysi, HUTpUDUKAUS W JACHUTPUDHKALIHSL.
3aBUCUMOCTD OT YCJIOBHI CPEIbI.

73.3acyX0yCTONYHBOCTE. Merozst JMMAarHOCTHKH
(hM3HOIOrHYECKOr0 COCTOSIHHSI PACTEHUH IIpU JACHCTBUM 3aCyX.

74.Ta30yCcTOWYMBOCTD PACTEHUIA.

75. XKapoCcTOMKOCTh pacTEHU M IIyTH €€ ITOBBIIIEHIS.

76. ConHevHasi paaualiiisi ¥ paJHialoOHHBIX PSKUM HACAKICHHH.

77. BrosaeKTprUecKast aKTHBHOCTh PaCTEHHH.

78. IMMyHUTET pacTCHUI U 4eM OH 00YCIIOBJICH.

79. ITputeynaBaMBaoOIas CIoCOOHOCTh PA3TMYHBIX PACTCHHIA.

80.Binusune Mereo(akTOpoB Ha  CTEEHb  IOBPEKIECHHUSI
PaCTHTETHHOCTH BPEAHBIMH ra3aMHu.

81. Mop030CTONKOCTh pacTEHMIA.

82. 3UMOCTONKOCT pacTEHMIA.

83. X010/10CTOMRKOCTh pAaCTEHHIA.

Bomnpocsl k 3xk3aMeny:
PA3JIEJI 1. ®dusnonorus 1 OHOXUMUS PACTUTEIBHOMN KIETKH.

1.ITpeamer, 3a1aun ¥ METO/1bI (PU3MOJIOTUN PACTEHUI.

2.I'maBHeiinme 3Tamnsl pa3BUTUs (U3HOIOTHH PACTCHUN.

3.3nauenue TpynoB Y. [lapeuna, K.A. TumupszeBa u Opyrux Y4eHbIX B Pa3BUTHU (PU3HOJIOTHUHU
pacTeHui.

4.Pa3ipakuMOCTh U peaklus KJIETKU Ha MOBpexkaroiee AeicTBUE. 3aKOHBI pa3pakUMOCTH.
5.PacturenbHas kiieTka Kak OCMOTHUYECKasi CUCTEMA.

6.XuMHuuecKuil cocTaB, CTPYKTypa v PYHKIIUU KIETKU U €€ OpraHeli.

7.CTpoeHue 1 3HaueHUEe KJIETOYHOM 000JI0UKU B )KU3HU PACTUTEIHHOMN KIIETKH.

8.®epmenTsl. X cTpoeHne, 0COOCHHOCTH ACUCTBUS U (PU3HOJIOTHYECKAs POJIb.

9.3aBHCHMOCTH JIecTBUS (PEpMEHTOB OT YCIOBHI cpenbl (Temreparypa, pH cpeabl, KOHIIEHTpaLus).
AKTUBATOPHI U HHTUOUTOPEI.

10.buocunres 6enkos. Pons [JHK u PHK B aTOM mponecce.



10.
11.
12.
13.

11.MexaHu3Mbl IOCTYIUIEHUS BEILIECTB B KIIeTKy. CTpoeHHE U 3HaueHHEe MEMOpaH.

12 ITnasmonu3. [emnnasmonu3. AxcopOuus, (onpeaeneHus). [lpu kakux ycIOBHUSX B KaK MPOUCXOIST
9TH SIBJICHUSL.

13.PacTBOpHI OKpyX)aromue KIETKy TUIep-, TUI0-, N30TOHUYECKHE.

PA3JIEJI 2. BoaHslii pexum pacTeHHIA.

1. Copneprkanue, poJib U COCTOSTHUE BOJIbl B PACTEHUSIX.

2. TepmoanHaMuyecKue OCHOBBI BOJIOOOMEHa (BOJHBIM, OCMOTHYECKHUM, MATpUYHBINA MOTEHIMAI,
MOTEHIMAJ TABJICHHUS).

3. IlocrymeHune BOABI B KIETKM KOpHA. MeponpusTus, HAIpPaBJICHHbIE HAa ONTUMHU3ALMIO 3TOTIO
mpouecca.

4. ®opMbl BOJBl B IIOYBE, MX XapaKTEpPUCTHKA, JOCTYNHOCTh s pacreHuidl. KoapounueHt
3aBsJIaHUA.

5. KopHeBoe pnaBieHue ero pasmepsl, ¢usnosiornyeckas poiib. Cocylias M HarHeTaTrelbHas
JESATENBHOCTh KOPHEBOM CHCTEMBI.

6. Tpancnmpanms, ee  pa3Meppl, 3HadeHue. EQUMHUIBI  W3MEpPEHHs  TPAHCHHMPALHH
(TpaHCIUpPAaMOHHBIA  KOA((UUMEHT, NPOAYKTUBHOCTh TpAaHCIHUpALMM, HWHTEHCUBHOCTh
TpaHCIIHUpPAIMHU, OTHOCUTENIbHAS TPaHCIIUPALIHS).

7. Jluer kak opraH TpaHcnupanud. Buasl TpaHCIMpanuy.

8. CrpoeHue ycTbHI, (U3UOJIOTUS YCTbUYHBIX JBM)KEHUH, 3HAYEHHE YCTbUIl B PEryIMPOBAHUU

TpaHCIIUPAIUH.

9. IlepenBmxeHne BOJBI B CHCTEME MOYBA-pacTeHHUE-BO3yX. CHIIbI, MEPEABUTAIOIIME BOAY IO
pacTEeHHIO.

10. Bonnserii Gamanc pacteHuid. Bomubplii AeguIuT, €ro BIUSHHE Ha PAcTCHHE. 3aBAJAaHUS U €ro
MOCJICICTBHSL.

11. YcTOoNYMBOCTh paCTEHUM K NEPUOANYECKOMY MOATOTUIEHUIO.

PA3JIEJI 3. ®oTtocunTtes.

1.06mas xapakrepuctruka horocunTesa. [Imaneraproe 3HaueHUe GOTOCUHTE3a B )KU3HUA PACTCHUH.
2. JIuct xak opran porocuHTEe3a. XJIOPOIUIACTHI, UX COCTaB, CTPYKTYpa, PyHKITUH.
3. ITurmenTsl 3eneHoro ymcra (xymopodmwut A, B, kapotuH, kcantodmmnn). VX moaHas XxumMudeckas
¢dbopmyna, cBoiicTBa ((huznueckue, XuMUYeCcKue, ONTHUECKHE), 3HAUCHHE B )KU3HU PACTCHUH.
4. CeroBas peakuusi GOTOCHHTE3A.
TemHoBast peakuuss Qorocunreza. buoxumwus ycBoeHust yriekuciaoro raza C3-pacTeHuil (LUK
KanbBuna).
doTONEPUOAN3M PACTCHUH.
Ponb cBera B mporecce gporocuntesa. Onpenenenue GayopucleHInn.
OcobeHHocTh ycBoeHusi yriaekucinoro rasa C4-pacrenuit u CAM - pacrenuid. Ilonsartue o
(bOTOIBIXaHUH PACTEHUIA.
Cyrounblii X011 GOTOCHHTE3a IPEBECHBIX PACTCHU.
MeTo bl OnpeieieHs MHTEHCUBHOCTH (DOTOCUHTE3A.
Brnusinue BHEMIHUX ¥ BHYTpEHHUX (pakTOpOB Ha mpoliecc (OTOCUHTE3A.
Kynbrypa pacteHuii B ycIOBUAX UCKYCCTBEHHOTO OCBELIEHUS (CBETOKYIbTYpa).
CoBpeMeHHbIE MpeJICTaBIeHHs 0 GOTOCHHTE3E. Y CIIOBHUS HEOOXOAUMBIE TSl €70 OCYILECTBIICHHUS.

PA3JIEJI 4. JIpixaHue pacTeHuH.

[Tento3odochaTHbIil HUKIT.

AnpoOHas ¢a3a IpIxaHus, XMMU3M. MecTo ocyliecTBIeHNs B KieTke. buonoruuec4xas pob.
AnaspoOHas (paza apIxaHusi, XUMH3M. MecTo OCyIIecTBICHUs B KieTke. bruojgornueckas posb.
IIpeBpaiienue sHepruu npu Abixanuu. OkucnutensHoe dpochopuupoBaHue.

Crpoenue, cBOHCTBa U YHKIUU MUTOXOHJPUHN. Teopust OKUCIUTENBHOTO (hoCcHOpUIITUPOBAHMSL.
depMeHThI JbIXxaHus. THUITBI OKUCIUTEIBHO-BOCCTAHOBUTENbHBIX PEAKLIUH.

oukownE



7. OOmas XapakTepUCTUKA JbIXaHUS, €r0 3HAYCHHE B JKU3HM PACTCHHM, CBS3b C JIPYTHMH
nporeccaMu. IHTEHCUBHOCTb JIBIXaHUS U JIbIXaTeIbHBINH K0P PHUIHCHT.

8. Jlpyrue myTtu OoKucIeHUs (TTHOKCOIATHBIHN, MeHT030(0oc(haTHBIN) X B3aUMOCBsI3b. POJIb IbIXaHMs
B OuocwHTE3e OCIKOB, JUIMUIOB, AMUHOKHCIOT, HYKJICHHOBBIX KHCJIOT W JAp. BaXKHBIX
COCIMHECHUN.

9. CymHocTb nporecca AbIXaHUE PaCTCHUM.

PA3JIEJI 5. PocT u pa3BuTHE pacTCHHIA.

1.IlonsiTe 0 pocre, pa3BUTHE U OHTOr€He3€ pacTeHMW. VX B3aMMOCBSI3b W 3HAYEHUE I C.-X.
MIPaKTUKU.
2.I1lokoi, ero XxapakTepuCTHKa, ONOJIOTMUECKOE U XO35IIICTBEHHOE 3HAaUECHHUE.

3. PocToBbIE U TypropHble ABUKEHUS PACTEHUM, MX OMOJIOrM4YEeCKOe 3HaYEHHE.

4.PazButue pacteHud. Tumbl OHTOreHe3a. JTambl OOJBIIOTO0 KU3HEHHOTO IMKIA W HX
XapaKTEePHUCTHKA.

5.®uTOoropMoHs! (ayKCHUHBI, rHOOEpenHbl, TUTOKeHUHBI, 3THiIeH, ABK). Ux ¢usnonorudeckas poiis.

6.Dusunosiorus crapeHust pacteHuid. Teopusi MUKIMYECKOTO CTapeHUs] U OMOJIOKeHUsT pacTeHuil. Ee
3Ha4YCHHE.

7.Y1npaBlieHHEe T€HEpPaTUBHBIM DPAa3BUTHEM M CTapeHHEM B C.-X. NpakTtuke. [lyrm perynmmupoBanHus
CBETOBOT'0, TEMIIEPATYPHOTO, BOJHOIO U MUHEPAJIBHOTO PEKUMOB.

8.DU3NOJIOTHS TPOPACTAHUS CEMSH.
9.IlpupoaHble PETYIATOPHI POCTA.

10. Ucnonws3zoBanue (GpUTOropMOHOB M (HM3HOJOTUYECKH AKTHUBHBIX COCTUHEHUN B TMPAKTUUECKON
NeSITEIbHOCTH YeJIOBEKa.

PA3JIEJI 6. Cunte3s, npeBpalieHue 1 nepeiBMKEHNE OPraHuYeCKUX BEIIECTB B PACTEHUH.

1. TlpeBpaiieHue yrieBoJ0B M KUPOB MpU MpopacTaHUu ceMsiH. DepMeHThI, y4acTBYIOIIUE B ATUX
nporeccax.
2. TpaHcmopT OpraHMYECKUX BEIIECTB B PACTEHUSX.
3. I'muko3uapl M alKamoWabl, UX XUMHUYECKHH COCTaB, COJEP)KAHHE B CEIbCKOXO3AWCTBEHHBIX
pacTeHHUsIX.
AHTHOMOTUKH U (PUTOHIIU/IBI PACTCHUH.
[IpeBpaienue kpaxmaia u caxaposbl B pacTeHuu. @epMeHTHI MpeBpalleHusl.

o>

PA3/IEJI 7. MunepanbHO€ NUTaHUE PACTECHUMH.

1. IToyBa KaK UCTOYHUK MUTATEJIbHBIX 3JIEMEHTOB JJI1 PACTEHUM.
2.Heo6xoaumMble MaKpo - ¥ MUKpodJieMeHThl. X aeduuur.
3.buocuHTeTHYECKas W BBIACIUTENbHAS JEATEIbHOCTh KOPHEBOH cucTteMbl. X Ouonmorunyeckas
poJib. AJenonarus.
4.®u3nonoruyeckas pojib 1 0COOCHHOCTU MUTaHHs PACTEHUH a30TOM.
5.MuKpO3JEMEHTBl U UX POJb B JKU3HM pacTeHnid. (DyHKIMOHAIBHBIE HApyLIEHUS IPH HX
HEIOCTaTKE.
6.MakposneMeHTsl M1 HMX pOJIb B JKU3HM pacTeHui. (DyHKIMOHAIBHBIE HApYIIEHHUs IIPU HX
HEIOCTaTKe.
7.KpyroBopoT a30Ta B CBA3H C KU3HEACATEIbHOCTb PACTEHUH.
8.Ilornomenne MOHOB M3 MOUBBL. VX mepenaBMKEHHME U IEpepaclpeicieHUe 10 PACTEHUIO.
Peyrunuzanus.
9.MexaHn3MBbI IOCTYIUIEHUS JIEMEHTOB MUHEPAIBHOTO TUTAHMSI B PACTEHHUS.

10.Posib MUKOPH3BI B IOYBEHHOM IUTAHNUHU JPEBECHBIX PAaCTEHUI.

11.AMMouHnduKanus, HUTpUPUKALUI U JeHUTpUPUKaLUsA. 3aBUCMOCTb OT YCIOBUN CpeJIbl.



PA3JIEJI 8. ITpucniocoOiieHre U yCTOWYUBOCTh PACTCHHIMA.

=

3acyX0yCTOWYMBOCTb. METO/bI TUAarHOCTUKU (PU3UOJOTHUECKOTO COCTOSIHUS PACTCHUN TIpU
JNEHUCTBHHU 3aCyX.

I'a30ycTOMYMBOCTD PACTEHMIA.

JKapoCTOMKOCTh pacTEHUN U IIyTH €€ MOBBILICHUS.

ConneuHas paguaius U paauallOHHbIX PEXKUM HaCaXICHUH.

buosnexrpuyeckas akTUBHOCTb PacTEHUM.

NMMyHuTET pacTeHuit U 4eM OH 00YCIIOBJIEH.

[IputeynaBauBaroniasi CiocOOHOCTb Pa3JIUYHbIX PACTEHUH.

Bnusiane meTeoakTopoB Ha CTENICHb MOBPEXKICHUS PACTUTEIBHOCTH BPETHBIMHU ra3aMHu.
MopO30CTONKOCTh paCTEHUH.

10 3UMOCTOMKOCTh PaCTCHHUH.

11. Xos1010CTONKOCTh PACTCHHIA.

CoNoOR~WLN

IIpouenypa oneHuBaHus IK3aMeHAa:

DK3aMeHaIMOHHBIN OMJIET COIEPKUT TPU BOMpoca 2 TEOPETUUECKUX U | MpaKTUYECKHil.
Kpurepuu BbICTaBIEHUS OLIEHOK:

— OLICHKA «OTJINYHOY» BBICTABJIAETCS, €CIIM o0ydarouuiics o0n1agaeT riy0OKUMU U IPOYHBIMU
3HAHUSMHM 1O (U3UOJIOTUM PpACTeHH; MpU OTBETE Ha BCE TPU BOIpPOCa IMPOJAEMOHCTPUPOBAI
HCYEPIBIBAIOIIECE, IOCIENAOBATEIBHOE W JIOTUYECKHM  CTPOMHOE  M3JIOKEHHE;  ITPABHIIBHO
chopMynupoBall MOHATHSA U 3aKOHOMEPHOCTH 1O BOMPOCAM; HCIIOJIb30BaJl MPUMEPHI U3 MPAKTHUKHY;
CZIeTIaJl BBIBOJ IO M3JIara€MOMY MaTepHally;

— OIIEHKa «XOpOIIO» BBICTABJISIETCS, €CIU OOydarolmuiicss 00JaJaeT JO0CTaTOYHO MOJHBIM
3HAHMEM M3y4aeMOW JUCUUIUIMHBI; €ro OTBET MPEICTABISIET IPAMOTHOE M3JI0KEHHE Y4eOHOTrOo
MaTepuaia Mo CyLecTBY; OTCYTCTBYIOT CYIIECTBEHHbIE HETOUHOCTH B (OPMYJIMPOBAHUM HMOHATHIL,
IIPaBUJIBHO IIPUMEHEHBI TEOPETUYECKUE TOJIOKEHUS, TIOATBEPKICHHbBIE IPUMEpPaMU; CIEIaH BBIBOJ;
JIBa BOIIPOCA OCBEIICHBI IIOJHOCTBIO WM OJWUH BOIPOC OCBELIEH IOJIHOCTBIO, a JBa APYIUX
JIOBOAATCS 1O  JIOTMYECKOrO  3aBEpUIEHUsT IPU  HABOJAALIMX/JONOJHHUTEIBHBIX  BOIPOCAX
IIPEToJaBaTelIs;

— OLICHKAa «YAOBJIETBOPUTEIILHO» BBICTABIAETCS, €CIM OOydarolmuiics uMeeT oOIue 3HAHUA
OCHOBHOTO MarTepuasa 0Oe3 YCBOEHHUS HEKOTOPBIX CYLIECTBEHHBIX II0JIOKEHUM; (GopMynupyer
OCHOBHBIC TIOHATUS C HEKOTOPOM HETOYHOCTBIO; 3aTPYAHAETCS B NPUBEICHUM IPUMEPOB,
MOJATBEPXKAAIOIINX TEOPETUUECKHE MOJI0KEHUS; OJUH BOIPOC pa300paH MOJIHOCTBIO, JjBa HA4aThl, HO
HE 3aBEPILUECHBI JO KOHIIA; TPU BOIIPOCA HAYATHI U IIPU IIOMOIIU HABOJAIIMX BOIIPOCOB IOBOJATCS 10
KOHILIA;

— OILIEHKa «HEYJOBJETBOPUTEIBHO» BBICTABISECTCA, €ciAM OOyJarolluics He 3Haer
3HAYUTENIbHYIO YacTh MaTepualla; JOMYCTHJI CYIIECTBEHHbIE OIIMOKM B IpOLECCE U3JIOKEHMS; HE
yMeeT BBIJCIUTDH [NIABHOE U CIIEJIaTh BBIBOJI; MPUBOJUT OIIMOOYHbIE ONPEAEICHUs; HU OJIMH BOIPOC
HE PaCCMOTPEH A0 KOHIIA, HABOAALIME BOIPOCH! HE TOMOTaKOT.

Kputepuu oneHnnBaHusi 3k3aMeHa:
«OTJIUYHO» - JIeMOHCTpHUpYET MOJIHOE MOHUMAaHUE (PU3HOJIOTHUECKUX MPOIECCOB MPOUCXOAAIUX B
pacTUTensHOM opranusMe. Bee TpeboBaHus, TpeabsIBIsieMble K 3aJaHUIO BBITIOTHEHBI.
«xopoumio» - JleMOHCTpUpyeT 3HAYUTENbHOE TOHMMaHHWE (U3HUOJIOTUYECKUX  MPOIIECCOB
MPOUCXOJIIINX B PACTUTENIBHOM oOpranu3me. Bce TpeOoBaHUS, MNpeAbABIAEMblE K 3aJaHUIO
BBITIOJTHEHBI.
«Y/JAOBJIETBOPUTEIbHO» - J[eMOHCTpHpyeT 4YacTHYHOE MOHMMaHWE (PU3MOJOTHYECKHX MPOIIECCOB
MPOUCXOJIINX B PACTHUTEILHOM OpraHuzMe.  BoJbIIMHCTBO TpeOOBaHUM, NTpeabsIBIsIEMble K
3a/IaHUIO BBITIOJIHEHBI.
«HEYT0BJIETBOPUTEILHO» - JIeMOHCTpUPYET HEOOJIBIIIOEe MOHUMAaHNUE (U3UOIOTHUECKUX MTPOIIECCOB
MIPOUCXOJSIINX B PACTUTEIILHOM Opranu3Me. MHoOrHe TpeOoBaHus, MPEabIBIIeMbIe K 33aHUI0 HE
BBITIOJTHEHBI.
Pacyernble 3a1anus u cutyanuonHbie 3a1a4n (OIIK-1 Baagers)

| ®uznonorust 1 OMOXUMHUS PACTUTEIBHOUN KIETKH



1. Tlpu morpyKeHHH MOJIOJOTO JHUCTa 30/ B THIEPTOHUYECKHI pacTBOp caxapo3bl uepe3 20
MUHYT HACTYIUJI BBIMYKJIBIN MJIa3MOJIM3 B PACTYIIMX KJIETKAX, TOTJA KaK y KJIETOK, 3aKOHYMBIIUX
poct, okoJio 1 "aca CoXpaHsJICs BOTHYTHIN 11a3Moiin3. Kak 0ObsICHUTD MOJTydeHHBIC PE3YIbTaThI?

2. U3 xopHemioga KpacHOM CBEKJIbl BBIPE3&JIM JIBa KyCOUKa, KOTOpPBIE IOCJIE TIIATEIIBHOTO
MIPOMBIBAHUSI TOMECTHIIM B MPOOUPKH C BOJOW KOMHATHOW TemrmepaTypbl. B oaHy u3 mpoOupox
nobasumm 5 kamens xiopodopma. KakoBa Oymer okpacka BoJbsI B poOupkax uepe3 30 MuH mocne
Hayasa onbitTa? Kak 00bsICHUTE NOJIyYeHHBIN PE3yIbTaT?

3. Ilpu norpyxeHuu pactutenbHoil Tkanu B 10% pacTBop caxapo3bl KOHIIEHTpAILUs €€ ocTajiach 0e3
n3meHeHui. Kak wm3menurcs koHueHtpauust 15% pactBopa caxaposbl, €CId B HEro IOTpyXKeHa
aHAJIOTUYHAsl PAaCTUTENIbHASI TKAHb?

4. OOBsICHUTE NPUYMHBI BO3HHKAIOIIETO HHOTJAa MacCOBOTO PACTPECKUBAHUS KOPHEIUIOJIOB Y
MOPKOBHU U CBEKJIBIL.

5. OxapakTepusyilTe yabTpacTpyKTypy U (QYHKIMHM MEMOpAaHHBIX M HEMEMOpPaHHBIX OpraHesl
KJIETKH.

6. B uem cocTOUT KOHIIENIMs TPAHCTIOPTA HOHOB Yepe3 MeMOpaHy ¢ TOMOIIbIO IEPEHOCUYUKOB?

7. UYrto sBnseTcs IBUKYIIEH CHJIONW MAacCHUBHOIO TpaHCHOpPTa HMOHOB? MOXET 1M IacCUBHBIN
TPaHCHIOPT 0OBICHUTH N30UPATETHLHOE HAKOTJIEHUE HOHOB?

8. OcHOBHast GyHKITUSI BaKyoJIeH.

9. Kakue pacTBOpbI Ha3bIBAKOTCS U30-, TUIIEP-, THIIOTOHUYECKUMU ?

10. Ha yem oCHOBaHbI MEXaHU3MBbI TACCUBHOT'O M aKTUBHOT'O TPAHCIIOPTA BEUIECTB B KIJIETKE?

11. Haiitn BemuuuHy TtHApocTaTHYecKOro moTeHIrana (Wass). M OOBSICHUTH NPUUYUHY OoJiee
BBICOKOTO OTPHUIIATENILHOTO 3HaueHus BoAHoro moteHimana (Weom = -2,1 MITA) mo cpaBHEHHIO C
OCMOTHYECKUM NOTEHIUATOM Wpoun, = -2,1 MITA. Onpenenenusi MOTEHIIMATIOB MPOBEICHBI B KIETKAX
JIMCTHEB XJIOMYATHUKA B TIOJTYICHHBIN TTEPHO/I.

12. Omxkarblii W3 TKaHU PACTCHHs] KJICTOUYHBIM COK, TMOMECTHJIM Ha TpU3MY pedpakToMerpa.
[Toxazarens npenomiienus: coctasui 1,3575. Temneparypa 20°C. KakoBa BelM4MHA OCMOTHYECKOTO
MOoTeHIIMada KIeToyHoro coka? Mcmonb3oBaTh TaONuIly OMpeNesieHUs KOHILIEHTPALUU Caxapo3bl U
OCMOTHYECKOT0 MOTEHIIMAJIA IO MOKA3aTEI0 MPEIOMIICHUSI.

13. Knerka ¢ ocmoTuyeckuM noteHmaiom B -0,5MIla norpykena B pacTBOp XJIOPUCTOTO KaJIMs C
ocMoTMyeckuM noTeHmuanioMm -0,9MIla. Uto mnpouzolageTr ¢ KIETKOM TOCie YCTAaHOBJICHUS
paBHOBecus? Onpene/nTh BeIHYUHY oTeHIInana 1aBaeHus (- yass).

14. Boruucauth ocmotudeckuii morenuuan 0,5M pactBopa caxapo3bl U yKa3aTb, YTO MPOU3OUIET C
MOTPYKEHHOM B HETO pacTUTEILHOM KJIETKOM, UMEIOIINN ocMOoTHYecKui oteHuuai -0,6 MI1a.

15. PactBOpbI, UMerolme ocMotuueckue noreHnuansl -0,1 u -1,2Mlla, BpI3Ba)IM T1a3MOJIU3 KIIETOK
HCClIelyeMOM TKaHHU, a B PacTBOpPE, OCMOTHYECKHE MOTEeHIMalbl KoTopbix -0,6MIla u -0,8 Mlla
1a3MoJin3a He Obu10. UeMy paBeH OCMOTUYECKUH MOTEHIHAN KJIETOYHOIO COKa JAHHOM TKaHU?

16. /IBe kuBblE pacTUTENbHBIE KIETKU conpukacarorca. Kyna moiiner Boja, €ciu y nepBod KIETKH
OCMOTHYECKHI MOTEHIMaN KJIeTOYHOro coka paseH -0,1MIla u typropnoe nasnenue 0,6 Mlla, a y
BTOPOr'0 COOTBETCTBYIOLIME BenyuHbI -1,2 u 0,9MIIa?

17. Kak u3MeHUTCS OJIMHA KyCOuka KapTO(enbHOro KIyOHsS MpH IMOTPYKEHHH €ro B PacTBOp C
OCMOTHYECKMM mnoTeHuuanom -1,2MIla, ecnu wW3BECTHO, YTO TaKOM K€ KyCOYEK B pacTBOpE,
OCMOTHYECKHI NOTeHIMANl KoToporo paseH -0,8MIla, He u3menun cBoux pazmMepon?

18. [louemy 3eneHbIe TUCTHSI OBOIIHBIX PACTEHUN MOCIE BapKH MPUOOPETAIOT XapaKTepHYIO OYypyro
okpacky? OOBSCHUTH, YIUTHIBAs U3MEHEHHE TPOHUIIAEMOCTH MEMOpaH.

19. OcmoTryeckuit MOTEeHIIMAaN KIeTOYHOTO coka -0,9MIIA, a pacTBopa, B KOTOPBI OHA MOTPYXKEHA -
0,6 MIla. Kyna moiiaer Boga? PazoOpats Tpu BOZMOKHBIE CUTYAIIHH.

20. Kycouku pacTUTENbHOUM TKaHH MOTPYKEHBI B PSJ pACTBOPOB C OCMOTHYECKUM MoTeHIHanom -0,5,
-0,7,-1,0,-1,2, -1,8, u -2,0 MITa.

Il Boanslit pexxuM pacTeHHit

1. M3BecTHO, 4TO B MEPUOJ BECEHHETO COKOJIBMXKEHMS B MACOKE APEBECHBIX PACTEHUUN COACPIKUTCS
MHOT'O PacCTBOPUMBIX caxapoB. KakoBo ux mpoucxoxaeHue?

2. JlepeBo ¢ TIOMAbIO JTUCTOBOM moBepxHOCcTH 12 M? Mcmapuno 3a 2 yaca 3 kr Boasl. UeMy paBHa
WHTEHCUBHOCTb TpaHCIUpanuu?



3. CKoJBbKO BOJBI UCHIAPUT PACTEHHE 32 5 MMH. €CIIM MHTEHCUBHOCTH TpaHcnupauuu ero 120 rp H20
M?4, a TI0MAb JTHCTheB 240 cm??

4. Kak 00BsICHUTH 3aBsi/IaHUE JINCTHEB B JKAPKUU JICTHUN JICHb MPU JOCTATOYHOM KOJMYECTBE BIIATH B
MOYBE U JIMKBUJAIMIO BOJTHOTO Je(hUIINTA HOUBIO?

5. Y HEKOTOpBIX KOMHATHBIX PacTEeHUN HE3aJI0JIr0 TEpell JOXKJEM IMOSBISIOTCS Kalljid BOJABI Ha
KOHUYHMKax JUCTheB. Kak 00BACHUTD 3TO siBJIeHUE?

6. Berka uBBI ObUTa cpe3aHa C JepeBa, MOCTaBJIeHAa B 0aHKY C BOJOH M 3aKpbITa CTEKJISIHHBIM
kosmakoM. bynet nmu HaOmonatbes ryrranus y 3Toil BeTku? OObscHUTE.

7. Kakue mucTbs 0OHapyKHMBAIOT PE3KO BHIPAKEHHBIE CUMIITOMBI ()OC(HOPHOTO TOJI0JaHUS — BEpPXHUE
iy HukHUe? C yeM 3To CBSA3aHO?

8. ¥V Kakoro pacteHuss UHTEHCUBHOCTb TPAHCIUPAIMHU BBIIIC: Yy PACTYIIEr0 B TEHH WM Ha SPKOM
cosiHeyHOM cBeTe? OTBeT 00OCHYIITE.

9. MO’HO 11 OTIMYUTH TYTTALMIO OT pochl Ha TpaBe? UTo 3TO 3a ABneHus?

10. Kak mpoucxoIuT MOTJIONIEHUE U BbIJEIEHUE BOJIbI KIETKON?

11. Yto Takoe XMMHUYECKUI MTOTEHITUAT BOJIbI U BOJHBIN MOTEHIIUA KJIETKH?

12. buonoruyeckoe 3Ha4€HUE TPaHCIIUPAIAHN?

13. Ilouemy TpaHCIUpalMIO HA3bIBAIOT «HEOOXOUMBIM (PU3HOJIOTMUECKUM 3JI0M» JJIsl paCTeHU?

14. Tloyemy ycThbHIIA CUYMTAIOTCS OJHUM M3 3aMeyaTeIbHBIX MPHUCIOCOOICHUI 3€JI€HOT0 PacTeHUs,
BBIPAOOTAHHBIX B XOJI€ DBOJIIOINH?

15. Kputnueckue nepuo sl B )KU3HH IUIOJAOBBIX M 36PHOBBIX KYJIBTYpP IO OTHOIICHHIO K BIIare.

16. ®usnonoruyeckue moka3areian, Hanboaee TOYHO OTPEACTAIONINE HEOOX0TMMOCTh TIOJIMBA?

17. SIBnsieTcst nu TpaHCTMpaIus aOCOIIOTHO HEOOXOAMMOM ISl IOCTYIUICHHS BOBI?

18. Pa3bsacHUTH TOHATHS: MEPTBBIM 3arac BJIarM B TMOYBe, KOA(M(GUIIMEHT 3aBAJaHUS, OT YEro OH
3aBUCHUT B NiepBYyto ouepean? [lonnas BnaroeMkocTs noussl. JloctynHas Biara. Yka3zats B Mlla cuibl
YAEpKaHUs BOJBI B JIETKO-, CPEIHE- U TPYAHOIOCTYITHOW B MOYBE.

19. IlpopocTku mepecaxeHbl B TPH COCyda C MECKOM MHPONMUTAHHBIM DPACTBOPAMU IMUTATEIbHBIX
coneii. B mepBom cocyne ocMoThueckuid moteHnuan paseH -0,2 MlIla, Bo Bropom -0,5 Mlla, B
tpetbeM -0,7 Mlla. Kak OynmeT mpoucXoauTh BCACHIBAHHE BOBI, €CIU OCMOTHYECKUN IMOTEHITHAT
KOPHEBBIX BOJIOCKOB 3TUX pacTeHuid coctasisier —0,6MIla, a typropusiii notennuan 0,1 MIIa?

20. TIpodeccop JI.A. ViBaHOB caenan CIEIYIOIIMK OMBIT: B Hadaje 3UMBI C 1M0OeroB Oy3uHBI (0e3
OTJIEJICHHsI UX OT JIepeBa) OCTOPOKHBIM COCKaOJMBaHHEM ObLI yAanieH ciod mpoOku. Haxonsmuecs
Ha 3THX Moberax Mo4kM K KOHIY 3UMbI morubmnu. OgHaKo, eciiu OHU cpa3y OblId 00epHYTHI (POJIBIOH,
MOYKHU OCTaBAIMCh >KUBBIMH. [I0UKM Ha HETPOHYTHIX MOOErax TaKkkKe Mepe3uMOoBaNIM 0JIaronoIydHO.
Kak 0ObsICHUTD pe3yabTaThl ATOrO OMbITa?

21. Pacrenue ucnapuio 3a yac 500 r BoJibl, a KOpHEBAsi CUCTEMa MOTJI0THIA 3a 3T0 BpeMsi 450 T BOBI.
[lo xakuM mpUYMHAM HECOOTBETCTBHE NOTJOLIEHHOW M MCHapeHHOW BoJbl. Kak 3T0 oTpasurcs Ha
pacteHuun?

22. 3a BereTalMoOHHBIN MEPUOJ pacTEHUs Hakomuiau 2,1 Kr cyxOW OpraHM4YecKOM MAaccChl, UCIApUB
1pu 3ToM 525 Kr Boabl. HaliT IpoIyKTUBHOCTH TpaHCIIUPALUU.

23. [IponyktuBHOCTH TpaHcnupauuu 4 r/in. Haiitu TpancnupaoHHbIi K03 QUIreHT.

24. TIpoayKTUBHOCTb TpPAaHCIUpALMK HEOOXOAMMO OIpPENeIuTh, 3HAs, YTO TPAHCHUPALMOHHBIN
ko3 durment cocraBuia 400 mi/T.

25. HakonuB 10 kr cyxoro BellecTBa, AEPEBO 3a BEr€TALIMOHHBINA MEPUOJ UCTIapuio 2 T BOJbL. Yemy
paBeH TPaHCIUPALUOHHBINA KOIPPHUITEHT?

26. Macca nucta mpu MOJHOM HAChIIEHHH BoJou coctaBuina 1,02 r, a npu nonassaanuu 0,9 T.
Omnpenenure BenuyuHy BogHOrO aedunurta (B %), ecmu aOCOTIOTHO cyXas macca 3TOTrO JIUCTa
cocraBuna 0,42 T.

27. OnpenenuTh AHEBHON U OCTAaTOYHBIN BOAHBIN Aedunut (BJ]) mimeHuisl Ha 6orape eciiu aHaau3bl
nokaszanu maccy 20-Tu BbIC€UEK U3 CBEXKHUX JHUCThEB B 13 vacoB nus 1600 mr, B 4 yaca yrpa 1900 mr.
[Tocne HachIeHHUsT BOJIOM BhICEUKH B 000uX ciydasx umenu Maccy 2000 mr, a aGCcoNIOTHO cyxas
Macca ux o6marogaps OTTOKY aCCHMUJISITOB 3a 3TO BpeMs He MeHsiach u coctaBuia 400 mr.

Il ®oTocunTes

1. Kak 0OBSICHUTH pa3HyI0 OKPAcKy CIIUPTOBOM BBHITSKKH M3 3€JICHOTO JINCTA IIPH PACCMATPUBAHUU €€
B MPOXOJSIIEM U OTPAKEHHOM CBETE?



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

3. JIBa OTMHAKOBBIX JIUCTA BHIICPKUBAIUCH TPH JHS B TEMHOTE, a 3aT€M OBbLIN OCBEIICHBI B TCUCHUE
2 4acoB MEPBBII JIUCT KPACHBIM, BTOPON — JKEITHIM CBETOM OJMHAKOBOM MHTEHCHBHOCTH. Y KaKOIo
nmcta Oynet 0oJiee BRICOKOE coepikanue kpaxmana? Kak 310 o0bsacHUTH?

4. Pactenne ObUIO OCBEIEHO CHAayYaia 3€JCHBIM, a 3aTe€M CHHHM CBETOM TOH K€ MHTEHCHUBHOCTH. B
Kakux Jydax Oyner HaOmoaarbes 6osee OpicTpoe nornomenne CO2 muctesimu? [ouemy?

5. Uro Takoe nmcToBas Mo3aumka? Y KaKMX pAcCTCHH OOBIYHO HAOIONAETCS 3TO SIBICHUE — Y
CBETOJIFOOMBBIX MJIH TEHEBBIHOCIUBBIX?

6. IIpuunHbl rube MHOTUX JIECHBIX TpaB (KUCIUIIbI, HEIOTPOTH, MaifHUKA) TIOCIIEe BRIpYOKH Jieca?

7. Y MHOrHX pacTeHuil Hepenko HaOmomaercs: BbiaeneHne COz JHUCThSIMU B TIOJYACHHBIE Yachl
netHero JHsA. KakoBel MPUYUHBI 3TOTO SIBJICHUA?

8. Kak 00BsicHHTh mpekpamienne (OTOCHHTE3a Yy CPe3aHHOTO M MOCTaBJIEHHOTO B BOAY JIMCTA IPU
CaMbIX OJIArOMIPUSATHBIX BHEITHUX YCIOBUSX?

9. V xakux U3 MepeurCICHHBIX PACTCHUM, TIICHUIIB I KYKYPY3bI, JTOJBIIE TPOUTUTCS (POTOCHHTE3
P MOHM>KEHHOM COJIEPKAHUM YTIIEKUCIIOro ra3a?

10. Yem oTiinyaeTcs CEKTpaibHBIA COCTaB COJTHEYHOTO CBETAa, KOTOPBIN MajjaeT Ha JIUCThS PACTEHUIN
OT CIIEKTPAJIbHOTO COCTaBa CBETA, IPOLIE/LIETO Yepe3 JIUCT?

11. ¥V xakux pacTeHHil CBETOJIIOOMBBIX HJIM TEHEBBIHOCIHMBBIX OTUETIMBEE HAOJIOMAETCS JTUCTOBAs
Mo3anka’?

12. IlpuumHBI TOrOo, 4YTO y MYTAHTHBIX PACTEHHH TIOpoXa C TOHWXKEHHBIM COJEpPKaHUEM
KapOTHHOUJIOB (POTOCHHTE3 MPOTEKAET MEHEE NHTEHCUBHO.

13. OcHOBHBIC TPUYHUHBI CHUKEHUSI MHTEHCUBHOCTH (DOTOCHHTE3A TI0 MEPE CTAPEHUS PaCTEHUI?

14. Crpykrypa U GyHKIIMH (POTOCUHTETUYECKOHN €UHUIIBI?

15. Kak BiusieT HeIOCTaTOK 2JIEMEHTOB MUHEPAIBHOTO TIMTAHUS Ha MHTEHCUBHOCTh (poTOCHHTE3a?
16. Yto Takoe KBaHTOBBIN pacXo]l M KBAaHTOBBINA BBIX0J (hoTOoCHHTE3a? YUeMy paBeH TEOPETUUECKUM 1
MPAKTUYECKUIT KBAHTOBBINA BBIXO?

17. Tlo ypaBHEeHMIO (POTOCHHTE3A pacCUMTANTE MUHUMAIBLHBIN KBAaHTOBBIA PACX0]l B CHHEH U KPacHON
YacTAX COJTHEYHOTO CIEKTpa.

18. ®oToapixanue kak npouecc. [louemy y Cs-pacTeHnii OHO OTCYTCTBYET WIIM MTPOTEKAET C HAMHOTO
0oJiee HU3KOM MHTEHCUBHOCTBIO, YeM y Cs-pacTeHuii?

19. Kak 0OOBSICHUTH OTMHpAHWE HIDKHMX BETBEH JCPEBHEB B COMKHYTOM HacaxJcHUHU? Y Kakoi
MOPOBI CTBOJI OYHIIAETCS OT CyYheB ObICTpee — Yy JINCTBEHHULIBI WK y enu? [louemy?

20. B TeueHue roya Bce pacTeHHs CBA3BIBAIOT HA 3emiie B mporecce porocuuTesa 1,75x1011 ToHH
yriiepoaa. CKOIbKO KACIOPOJA OHU BBIJACISIIOT?

21. CkonpKO OpraHMYECKOTO BEIIecTBa (B MepecueTe Ha TJII0KO3Y) HAaKOIMUT pacTeHUuEe KyKypysbl 3a
cBeTOBOM JieHb (18 ), ecnu cpeaHsas MHTEHCUBHOCTh oTocuHTe3a cocrapisger S0 mr CO2 Ha aM /9ac,
IUIOIIAb IMCTHEB 2,5 M2, IOTEpPU OPraHMYECKOTo BelllecTBa Ha Abixanue 7%? Jlomyckaercs, uto 1 r
caxapa oOpasyetcs npu ycsoenuu 1,5 r COx.

IV [pixanue

1. HekoTopble CUMUTAIOT, YTO BPEAHO OCTABJIATH LIBETHl HA HOYb B KOMHATE, TaK KaK OHU MOTJIOIIAIOT
KHUCJIOPOJ, HEOOXOAMMBIM JUIs JbIXaHUs 4yesloBeka. UTOoObl OTBETHTh Ha BOINPOC, HACKOJIBKO
000OCHOBAHO 3TO MHEHHME, IMOJCUMUTAlTe, 0 KaKOW BEIMYMHBI CHU3UTCA cojepxaHue Oz MpOTHB
06b19HOrO (21% 1O 006BEMY) B BO3IyXe KOMHATHI 00beMoM 45 M? B TeuenueMm 10 4acoB 3a cueT
JIBIXaHUS PACTEHUH, MIMEIOIIMX OOIYI0 Maccy 2 KI' U CPETHIOK0 MHTEHCUBHOCTD JbixaHus 12 ma Oz Ha
1 Xr B CyTKH.

2. Kak OOBSICHUTH pa3IUUHYIO BEJIUYMHY JbIXaTeIbHOTO KO3(pQUIMEHTa NPOpacTAIOLIMX
KpaxXMaJIUCThIX U MaCJISHUCTBIX CeMsIH?

3. 3eneHslil 1MCT Ha cBeTy npu Temmneparype 25°C nnteHcuBHO norsioman CO2, a npu NOBBIIEHUN
temneparypsl 10 40°C nHavan BeiensaTh CO2. Kak 0OBsICHUTH OTMEUEHHOE M3MEHEHHE ra3000MeHa
aucra’?

4. TloueMy MHTEHCHBHOCTH JbIXaHHs KIyOHEHl kapTodesns pe3ko, MOBBIIIACTCS NPU MOHMKEHUH
Ttemneparypsl ot 3 1o -1°C

5. XMMUYECKHUI COCTaB KOPHEBBIX BbIACICHUN?



6. HeixarenpHbiii ko3 dunuent paBen 0,7. Kakue 3amacHbie BemiecTBa (YriaeBOMIBI, OPraHUYECCKHE
KHCJIOTBI, OCJIKH, KHUPBI) HCIIOJIB30BAIUCH MPH JBIXaHUH ?

7. Kakme pacTeHus CO3JaI0T HaWOOJBIIYyI0O OHMOMAacCy W BBIIENAIOT B arMocdepy camyro
3HAYUTENIbHYIO YacTh KUCIopoaa’?

8. Ha xakme mnemu MoxeT OBITh UCIOJNBb30BAaHA OJHEPIUs TPAHCMEMOPAHHOTO MOTEHIHANIA
MUTOXOH/IPUI B paCTUTENbHOM KileTKe?

9. ®u3n0I0rNYeCcKOe 3HaU€HUE OTAENBHBIX I'PYII cCaxapoB Ul paCTCHUS.

10. Yro obmiero Mexmy OKMCIEHUEM, IPOUCXOISIIAM B MUTOXOHAPHUSIX KIETOK U TOPECHUEM?

11. IIpsimoe 1 KOCBEHHOE BO3/IEHCTBUE XUMUUYECKUX PETYIIATOPOB POCTA HA JIbIXaHUE.

12. Ponb ocopa B mporecce apIxaHusl.

13. Kakas cBsI3b MEX/ly YJIbTPaCTPYKTYpOil U pyHKLKENH MUTOXOHIPUA.

14. dusnonoruyeckas poJib Karajaa3bl B pACTCHUSIX.

15. Kak MeHsieTcs aKTMBHOCTB JAbIXaTeIbHBIX (PEPMEHTOB B 3aBHCHUMOCTH OT TemmepaTrypsl, pH u
JPYTrUX BHEIIHUX (aKTOpoB?

16. Ilouemy y pacTeHHl OCHOBHBIM JIbIXaTEIbHBIM CYOCTPATOM CUUTAIOTCS YTIIE€BOAbBI?

17. Ckonbko COg2 BeIENSIET 2 KT AbIIIAIUX ceMsH 3a 5 cyTok? MHTeHcuBHOCTH Abixanus 0,1 mr CO2
Ha | r cyxoit macchl B yac. Bnaxxnocts cemsia 37,5%.

18. Meroap!l omnpenenaeHus: MHTEHCUBHOCTH JbIXaHMs. B Kakux eQUHMIIAX 3TOT MOKAa3aTelb MOXKET
BbIpaxkaThcs? [Ipu coOtoIeHuN Kakoro yCiaOBHS ClIeAyeT MPOBOJUTH OMBITHI 10 U3YYEHUIO JIbIXaHUS
XJIOPO(UITOHOCHBIX YacTEeH pacTeHUs ?

19. Uro Takoe aprxatenbHbiid kodpdunueHT (/IK). KakoBa cBs3p npixarensHoro K03 dunuenta (1K)
C MPUPOJION JIbIXaTeIbHOTO cyOcTpara? KakoB 3HEpPreTHUeCcKuil BBIXO B 3aBUCUMOCTU OT BEITUYUHBI
JIK. KakoBa Obuta 061 BemnunHa JIK py OKMCIIEHUH TITFOKO3BI JI0 3TaHoa?

20. 3eneHprii JuCT Ha spKOM cBery npu Temmneparype 28°C wHTeHcuBHO norjoman CO02 , a mpu
MOBBIIICHUH TeMneparypsl 10 45°C HanpoTuB HaunHaNOCh BeieneHne C02. YeM 3To0 0OBSICHUTE?

V PocT u pa3BuTHE pacTeHU

1. MOXHO 7M1 OTHECTH K POCTOBBIM SIBJICHHMSIM: a) HaOyxXaHHE CEMSH B IMOYBE; 0) HaOyxaHHE MOYEK
nepes ux pacnyckanuem? OObsCHUTE.

2. ®U3HOJIOTUYECKUE TPUUMHBI OCEHHETO JIUCTOIA/IAa Y IEPEBEB YMEPEHHOM 30HBI.

3. Kak 0ObsACHUTH, HaxXOIATCS JIM TMOYKM B COCTOSIHUM TJIyOOKOTO TOKOS MJIM TOKOM HX
BBIHYX/ICHHbBIN?

4. Nnorpa Ha s0JOHSIX HapsAy C IUIOJAMHU NPaBUIBHONW (OPMBI Pa3BUBAIOTCS HECUMMETPHYHBIC
s010ku. Kak 00BsICHUTD 3TO siBIieHUE?

5. ¥V AByX pacTeHHi MOJCOMHEUHNKA ObLIIN Cpe3aHbl BEPXYIIKU cTeOIeH, ocie Yero Ha MOBEPXHOCTh
cpe3a OJHOTO M3 OSTHUX PACTEHUH HaHECIM NAacTy, COAEPIKAIlyl0 HHIOJIUIYKCYCHYIO KHCIOTY.
Pacniyctarcs nu y aTuX pacteHuil nasymiHele mouku? Kakoi BbIBOJ MOKHO c7ieflaTh HA OCHOBAaHUU
3TOTO OmbITa?

6. [ToueMy 03MMBIE COpTa 371aKOB HE IIBETYT, €CIU UX MOCEATh BECHO?

7. Ilouemy HU3KOpOCIbIe (DEHOTUIIBI pacTeHHI (TOPOX, KyKypy3a, (pacoib U Ap.) CHIbHO pearupyroT
Ha 00pabOTKy rHOOEPETIIMHOM, a BBICOKOPOCIBIE €1a00?

8. Kakum 00pazoM MOKHO JIOCTUTHYTh OTaJIeHUS IMCThEB Mepel yOOpKo# 110087

9. C kaxoii 11e7bI0 B TMBOBAPEHUU HCIIOIB3YIOT THO0eperiina?

10. B ueM 0COOEHHOCTH OHTOT'€HE3a OIHOJIETHUX, ABYJIETHUX U MHOTOJIETHUX PACTEHUI?

11. buonornyeckoe 3HaUYCHHUE APOBU3ALUM U (HOTOTIEPHOAUZMA.

12. KakoBa poub (puroxpoma B pacTeHUsIX?

13. Yro Takoe Oosbllasi KpUBasi pocTa pacTeHUi?

14. KakoBbI OCHOBHBIE TIOJIOKEHUSI TOPMOHAIBHON U MOJIEKYISIPHOM TEOPUU PACTEHUIT?

15. Kak M0>XHO BBI3BaTh 00pazoBaHHe OECCEMSIHHBIX IJI0/I0B (MTapTEeHOKa prins)?

16. Kakumu arpoTeXHUYECKHUMHE MPUEMaMU MOXKHO BIUSTh Ha POCT U

pa3BUTHE pacTeHH?

17. Otnnume npyr oT Apyra TpOIU3MOB M HACTHI?

18. Tunsl nokost ceMsH U (pakTopbl, X 00ycnaBIMBaromme?

19. IIporeccel, mpoTeKaroUMe IpH MOKOE CEMSH.

20. OcoOeHHOCTH MPEBPAIIEHHUs BELECTB MIPU CO3PEBAHUH CEMSH MACIUYHBIX KYJIbTYp?



21. CriocoObl YCKOPEHUS CO3PEBAHUS TII0JIOB.

22. O6paszoBaHue TUJICHA B PACTCHHSIX U CIIEKTP €ro OMOJIOTHYECKOTO JCHCTBUSL.

23. Kakue mpernaparbl NPUMEHSUIM aMEpHUKaHIIbl, BO BpeMsl BOWHBI BO BreTHame, 1 onajgeHus
JIMCTBEB B JIecax [yl OOHapyXeHUs apTu3aH?

24. Tlepeuncnute MpPUEMBI MPH MOMOIIM KOTOPBIX MOXKHO: YCKOPUTH IEPEX0]] MOYEK B COCTOSHHE
MOKOS, 33I€P’KaTh PACITyCKaHHE TIOYEK, BBIBECTH IMOYKH U3 COCTOSIHUS TITyOOKOTO MOKOS.

25. CpaBHUTH (eHosoruueckue Qaspl 1 3tansl opranorenesa no ®. Kynepman. Pacrenue Haxoaurcs
Ha [X srane. Kakoil ga3e pa3BuTus 370 COOTBETCTBYET?

26. Coxk kapTo(erns, BELACP)KaHHOTO B TEUCHHE HEACH MPU HU3KHUX TeMIIepaTypax MMell MoKa3aTelb
npenmowitenus 1,3409, a cok Takoro ke kaprodens w3 xpanwmma 1,3359. Omnpenenure
OCMOTHYECKHE MOTEHLHUANbl COKa M OOBSCHUTE NPUYMHY TakuX H3MeHeHuil. g ompeneneHus
UCIOJIb3YITE pepaKTOMETPUUECKUE TaOJINLIBI.

27. C 20-neTHEro TOMoJsl Cpe3aHbl YUEPEHKU; OJIMH Y OCHOBAHUS, APYroil U3 CpeJHe 4acTH KPOHBI.
Kakoii 13 HUX JTy4Ille YKOPEHUTbCS U ObICTpee NepenIeT K [IBETCHUIO?

VIl MunepanbHOE MUTaHHE PACTEHUIN

1. Tlouemy opranuueckue yAOOpPEHHS PEKOMEHAYETCS BHOCHUTH B OOJIBIIMX J103aX M 3a0JT0 0
nocena?

2. B ueM 3akitoyaeTcst CTpyKTypooOpasyroliasi poJib KajJblUs U MarHus B O KJieTke?

3. C xakum# (PU3HOJOTHYECKUMH TpolleccaMu HauboJiee TECHO CBs3aHA TMOTJIOTUTEIbHAS
NEATENBHOCTh KOPHEBOUW CHCTEMBI?

4. TloueMy pa3Hble OpraHbl PACTEHHS COJEPKAT HEOJMHAKOBOE KOJMYECTBO 30JbI?7 Kakue opransl
pacTeHui coaepxKaT HauOOJbIIIee KOJTMIECTBO 3071617

5. Kakue TucTbsi — MOJIO/IbI€ MJTU CTaphle COMEPKAT OOJIbIIE 30JIbHBIX

2JIEMEHTOB?

6. Makpo-u MUKpPORJIEMEHTBI CITOCOOHBIE K PEYTHITU3AIINH ?

7. Kak BnuseT M30bITOYHOE YBIA)XKHEHHE MOYBbI Ha MOIMVIOTUTENBHYIO JESTENIbHOCTh KOPHEBOM
CUCTEMBI?

8. HepocTtaTok Kakoro 3jaeMeHTa MPUBOIUT K OCIM3HEHUIO KIIETOK pacTeHui? C 4eM 3TO CBA3aHO?

9. YUem 0OBSCHUTH OTPHIIATEIILHOE JCHCTBHE N30BITKA a30THRIX YAOOPEHUH Ha yposkait kapTodens?
10. Kak BbIpacTUTh pacTeHHE O€3 TMOYBBI, M KAKHUE YCIOBHUS TPU ITOM HEOOXOIUMO COOIIOIATH.
[IpuBeauTe mpruMepsl OCHOBHBIX PELIETITOB MUTATEIbHBIX CMECEH.

11. KakoBbl 3aKOHOMEpPHOCTHU «IIEPBUYHOIO» IMOTJIOMICHUS] MHUHEPAIbHBIX 3JIEMEHTOB KOPHEBOM
cuctemoit (B mepBbie 10-30 MHH) ¥ MOMIONIEHUS TOCIEAYIOMIEro (UIAIIerocss yacamu). Yto Takoe
«CBOOOIHOEY» MPOCTPAHCTBO U MMOUYEMY €T0 Ha3bIBAIOT «KAXKYIIUMCSI»?

12. Kak ycranaBnuBaeTcsi HEOOXOJMMOCTb TOTO WJIM HHOro sjiemeHtra? B uem cyTe mpaBuia
HezameHuMoctu? [louemy 0. JInbux chopmynnpoBai 3aKOH «BO3BpaTa»?

13. B necuanbix cocyaax cmech | enbpurens B mepBom BapuaHTe MOJHas, BO BTOPOM Takas ke, HO
BMecto Ca(NOs)2 BHecen CaSOs, B TpetheM KCI 3amenen na KNOs. KakoBbl OyayT pe3ynbTaThl
BBIpAIlIMBAHUS PACTCHUI ?

14. Tlouemy norjomieHre MUHEPATbHBIX AJIEMEHTOB UMeeT u30upareiabHblil Xapaktep? [lokaxute 3To
Ha IpUMepax.

15. Pomb MHKpOOpPraHM3MOB B TMHUTAaHUU pacTeHUi. BO3MOXKHOCTH YCBOGHHSI pPaCTEHUSMU
OpraHnueckux coeanHeHuil. CTepuiibHbIE KyNIbTYphl pacTeHui. Mukopusa.

16. Uto Takoe (pU3MOIOTUYECKH KHUCIbIE U (HPU3UOIOTUYECKH IenouHbie conu? [IpuBectu mpumepsl.
Kak 00bsCHUTP HaMHOTO Jydlllee YCBOEGHHE OBCOM (ocopuTa TpHU BHECEHUH CEPHOKUCIOTO
amMmoHusI? PocPOpUT — U3METBUCHHBIN MPUPOIHBIN MUHEpan coaepkamiuii pocdop.

17. Cxonbko cynepdocdara (comepxxkanue pochopa B HeM 7%) HEOOXOAMMO BHECTH Ha OTBITHYIO
NeNAHKY 5 M? uTo6bI KonuuecTBo Gocdopa B pacueTe HA Ta COCTABIANO 14 Kr?

18. Kakoe KOIMYECTBO CEPHOKHCIOrO aMMOHHUS HEOOXOJMMO BHECTH B BETETAIIMOHHBIA COCYII,
cojepxanui 6,5 Kr nouBbl ucxos u3 HopMbl 0,9 T azoTa Ha 1 kr nouBsl. Bnaxuocts noussl 20 %?
19. Tlouemy dYepemiKu JIUCTHEB YacTO COAEpkKaT OOJNbIIE HUTPATOB, 4eM caMu JHCThi? W mouemy
3¢ dEKTUBHO UCMONB3YIONINE HUTPAThl HYXKJIAl0TCS B MOTHOIeHE?



20. Kakoil MOXHO chenaTh BBIBOJ II0 PsIIy PAaCTEHHI HE JAIOLIUX IOJOKUTEJIbHYIO PEaKIUI0 Ha
madenmnamun B kpenkoir H2SO4 (mocuHenue) HeCMOTpPS HA TO, YTO MOYBA, IJ€ OHH PacTyT, OYCHb
6orara Hutparamu. HazoBure Takue pacreHus. B yem nx oco6eHHOCTB?
21. B xuiorpamMMe Cyxoil Macchl CBEKJIbI coAepkutcs 45 mr 6opa. CKOJIBKO JAHHOTO MUKPO3JIEMEHTa
BBIHOCHUTCS C T4, €CII ypoxkaitHOCTh cBekIbl 350 1/ra? Binaxknocts 30%.

VIII TlpucnocoOneHnue u ycTOHUMBOCTh paCTEHUN
1. Kak 0OBSICHUTB, YTO XBOSI COCHBI, BBIACPKABAIOIIAS 3HMOI MOPO3BI JI0
-43°C, neToM TUOHET TIPU UCKYCCTBEHHOM OXJIAKICHHH 110 -8°C?
2. Yro Oosiee ormacHo JIsl paCTEHUIA: 3MMHUE MOPO3bI WJIM BECCHHHE 3aMOPO3KU? OOBSICHUTE.
4. Kak o0OBSCHUTH NpPOW3pACTAHHE B IIYCTHIHE TIOJBIIAHOB, HE OTIMYAIOIIUXCS BBICOKOM
3aCyX0yCTONYHBOCTHIO?
5. [ToyeMy y ceBepHBIX paCTCHHUI OOMTAIONINX HA 3a00JI0YCHHBIX MTOYBAX HMEIOTCSI MHOTHE TIPU3HAKA
kcepoduros? [lepeunciure ST MPU3HAKH.
6. Kak ucnonb3yercst KJeToyHasi IPOHUIIAEMOCTb JUIsl TUarHOCTUKU COCTOSTHUSI paCTEHH?
7. Kak MOXHO HCHOJIb30BaTh OMORJIEKTPUYECKHE SIBICHUS IS OLIEHKH YCTOMYMBOCTH PAaCTEHUH K
HeOJIaroNnpusTHBIM YCIOBUSIM Cpeabl?
8. Kakumu (u3nosnoro-6MOXMMHYECKUMU OCOOEHHOCTSIMH  OTJIMYAIOTCSI  MOPO30YCTOMUMBBIE
pactenus?
10. YcnoBusi, He0OX0AUMBIE JJIs POXOKACHHS (a3 3aKaTMBAHUS IPEBECHBIX 3UMYIOIITUX PACTEHHil.
11. Mopdonornueckue u GU3NOIOTHIECKHE 0COOEHHOCTH COJICYCTOMYMBBIX PACTEHUH.
12. Ilytu noctymniaeHus Ta3000pa3HbIX 3arpsiI3HUTENEH B pacTeHUS.
13. Ha kakue cTpyKTypBI KJIIETOK JIEHCTBYIOT paaUOHYKINbI? K KaKuM U3MEHEHUAM OHU IPUBOJAT?
14. OcHOBHBIE IyTH MTOCTYIIJIEHUS MECTUIUAOB B PACTEHHUS.
15. B uem paznuune (u3HOI0rO-OMOXMMHUYECKHX MOJAXOJ0B IpPHU OLEHKe NeHcTBUS (aKTOpOB
BHEIIHEH cpe/ibl Ha KaueCTBO yporxKasi 0000BBIX U MSATIMKOBBIX TpaB?
16. IIpsiMoe 1 KOCBEHHOE JEHCTBUE BBICOKMX TEMIIEPATyp HA pacTCHUE.
17. Kakue BemiecTBa B PACTEHUU B OSKCTPEMANIbHBIX YCIOBHUSX CHOCOOCTBYIOT BO3HHUKHOBEHUIO
3alUTHO-TIPUCTIOCOOUTENBHBIX PEAKIIH?
18. B ueM pasznuuue (pU3MOIOTHYECKOTO NEHCTBHS HA PACTCHHS MOBBIIMICHHBIX W TOHWKEHHBIX
TeMIIepa Typ, BHI3bIBAIOIINX MOBPEXKICHUE U J1aXKe THOeTb pacTeHuil?
19. Uto Takoe mpoliecc 3aKaauBaHus pacTeHuii? Bec mu pacTeHus crocoOHbI K 3akanuBaHuio? Kakue
($bu3noIOrNuYecKre M3MEHEHHUs, TPOUCXOAAIINE B MPOIECCe 3aKAIUBAHMSI, MOBBIIIAIOT YCTOWYUBOCTD
pactenuit k Mmoposy. [louemy?
20. ®usnonoruyeckre OCHOBBI M MpoOiieMbl opomraeMoro 3emiienenus. Kakue Qusmonoruyeckue
MOKa3aTeNN MCHOJIb3YIOT I OINpeleseHuss cpokoB mnonuBa? [loyemy Ha NOJIMBHBIX y4dacTKax
HCIOJIb3YIOT MOBBILIICHHBIE 1031 MUHEPATbHBIX Y10OpeHuii?
21. Metoabl ompe/eNeHus 3aCyXO0yCTOMUMBOCTH pacTeHuil. Mepomnpusarus no 6opb0e ¢ BpeIHbIMU
BIIUSIHUSIMU 3aCYXU HA PACTEHUSI.

IIpoueaypa oueHuBaHus:

PacuerHble 3a7aHMs M CUTyallMOHHBIE 3aJaull MMEET NUCbMEHHOW BHJI, HANpPABJICHHBIA Ha
TBOPUYECKOE OCBOEHHE KOMIIETEHIIUH, MPOMHUCAHHBIX B pabouei mporpaMme AUCIUTUIHHEI.

[Ipu oueHke HEOOXOAMMO OMPEACTUTH MOJHOTY H3J0XKEHUS pabOThl, KAYECTBO M TOYHOCTh
pacyeTHON 4acTH, YETKOCTh M IOCIEA0BATEIbHOCTh W3JIOKEHUS PELIEHUH, HAJMYUE NOCTATOYHBIX
MOSICHEHUH.

HpI/I OIICHUBAHNHA HCO6XOI[I/IMO O6paTI/ITB BHUMAaHUC Ha CICAYIOIINC MOMCHTHI:

coJiepKaHue paboThl;

OTBETHI Ha BOIPOCHI;

MOPSIJIOK MPOBENICHUST PACUETOB;

00wveM u oopmieHue paboThI;

MOJTHOTA M MIPABUIILHOCTH BBIBOJIOB paOOTHI.



Kpurtepuu onenku:

OLIECHKA «3aYTEHO» BBICTABIACTCA OOY4YaIOIIEMYCS, €CIM CaMOCTOSITEJIbHO  pEIIaeT
MIOCTaBJICHHBIE 33/1a4M, HCIIOJIb3YS BECh apCEHAN MMEIOUIMXCS 3HAHWH, YMEHUH W HAaBBIKOB;, yMEET
OLICHUBATh, AHAJIM3HPOBATh M 0000mIATh, J€NaTh BBIBOJABI IO pe3ylbTaTaM COOCTBEHHOM
NeATeIbHOCTH;

«HE 3aYTCHO», €CIHM OOYYaIOIIMCA MOMYyCTWI TpyOble OINMOKM M HE MOTI HIPUMEHHTH
IIOJIyYE€HHBIE 3HAHMS JUIsl pelleHUs (BBINOJHEHUS) MOCTaBJIEHHOW 3ajgaud (3agaHusi), 00OCHOBATh
MIPUMEHSIEMBIE TTOJI0KEHUSI.

KommuiekT 3ananuii 151 9K3amMeHa:
denepalibHOE rOCYAAPCTBEHHOE OI0/DKETHOE 00pa30BaTEIbHOE YUPEKIECHHUE BBICIIET0 00pa3oBaHus
«["ocynapcTBeHHBI arpapHblil yHUBepcUTET CEBEPHOTO 3aypalibsi»
NHcTuTyT ATPOTEXHOJIOTHYECKHM
Kadenpa OO0meit 6uonorun
VYueOHnas aucuumnianHa OU3HoI0THs pacTeHUM
[To nanpasnenuto «CagoBOJICTBO»
[Ipodunu « CanoBoCTBO, Fa30HOBEACHHUE U (PIOPUCTHKAY
Dk3ameHalMoHHbIN Ouer Ne 1

1. Xumwuueckuil coctaB, CTPYKTypa U QYHKIIUU KJIETOUYHOM CTEHKHU PaCTEHUH.

2. MexaHU3MBI TOCTYIUICHHUS DJIEMEHTOB MHHEPATIHLHOTO TTUTAHUS PACTCHHIA.

3. HakommB 10 Kr cyxoro BemIeCTBa, JIGPEBO 3a BETCTAIMOHHBINA IMEPHO]| MCIIAPUIO 2 T BOJIHI.
Uemy paBeH TpaHCIIUPAIUOHHBIHN K03 duiinent?

Cocrasui: K.B. Mownceesa / [ «» 2024 1.

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




IIponoskenne npuioxenns Ne 1
Jlucr nepeyTBep:kaeHus: padoueii mporpaMmsbl y4eOHON JUCHUILINHBI
Pabouas nporpamma:
onobpena Ha 20 /  yueOnbIi roa. I[Ipotokonm Ne  3acemanus xadeapsr

or“ 7 20 T.

Benymuii npenogaBaTenb

3aB. kadeapoii

onobpena Ha 20 /  yueOubIi roa. [Tpotokom Ne 3acenanus kadeapsl

or“ 7 20 T.

Benymuii npenogaBaTeib

3aB. kadenpoit

onobpena Ha 20/ y4eOHsIii roa. [Iporokon Ne 3acenanus Kageapel

or“ ” 20 T.

Benymuii nperogaBaTenb

3aB. xadenpoit

onobpena Ha 20/ y4eOHsiii roa. [Iporokon No_ 3acemanust kKadeaps

or“ ” 20 T.

Benymmii npenonaBarens

3aB. kadeapoi

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

13 2

oT 20 T.

Benymwuii npenonaBarens

3aB. kadenpoii

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

or“ 7 20 T.

Benymuii npenonaBarens
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