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[Tpu pazpaborke paboueii mporpaMMbl yaeOHOMH AMCIUILIMHEI B OCHOBY TMOJIOKEHBI

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

2) YueOnblil 1aH npoguna Aeponomun onodpen Yuensim copetoM @I'BOY BO I'AY Cesepnoro
3aypanbs ot «25» mast 2023 r. [Iporokon Ne 10

Pabouast mporpamma y4eOHON IUCHMITIMHBI of00OpeHa Ha 3acemaHnu kadenpsr OOmel 6nonmoruu ot «15»

utoHs 2023 r. IIpotokox Ne 10

3aBemyronmii kadeapon A.A. JIsmies

Pabovas nporpamma yueOHOM AMCITUILTHHBI 0100peHa METOJMUECKON KOMUCCHEH HHCTUTYTA OT «20» HIOHS
2023 1. ITpoTtokon Ne 9

(Fraees”

IIpencenarens MK ATU — = T.B. CumakoBa

Pazpabotuuk: k. c.-x. H., noueHT K.B. Mouceesa

‘%Ul B

JAupexTop MHCTHUTYTA: ) M.A. Konormua




1. IlepeyeHb MIAHMPYeMbIX Pe3yJbTATOB O0y4YeHHS] MO AUCHUILINHE, COOTHECEHHBIX €
IVIAHUPYEeMbIMH pe3yJIbTaTAMHU 0CBOEHHS 00pa30BaTeIbHOI MPOrpaMMBbl

Koo WNnaukatop
PesynbTaThl [Tepeuenb nmiaaHUpPyeMbIX pe3yJIbTATOB
Komne- JIOCTHKCHHS
OCBOEHHMS 0o0y4eHus 1Mo AUCIHUILTIHE
menyuu KOMIIETCHIIUN
3HAMb:
- 3aBUCUMOCTh  (PM3UOJIOTUYECKUX
MPOIIECCOB OT BHYTPEHHUX U BHEIIHUX
(akTopoB Cpelsl; MIPUHIINIIBI
dbopMUpOBaHUs BENUYMHBI ¥ KadyecTBa
ypokasi OCHOBHBIX CEJIbCKOXO3SiCTBEHHBIX
KyJlbpTYD,
yMeTh:
- OIPEAENATh 3aBUCHUMOCTh
OITK-1 (U3NONIOTHYECKUX IPOLIECCOB oT
CriocoBer NJ1-130mk-1 BHYTPEHHHX W BHEIIHUX (DAaKTOPOB CpEbI;
CLIATE WCIOJIb30BaTh MPUHIUIB  (OPMUPOBAHUS
p OBBIC Perraer KOHKPETHBIC | BeMYMHBI M KAdecTBa ypOXKas OCHOBHBIX
TUTIOBBI .
sanaun 3a1auu CEJIbCKOXO3SIICTBEHHBIX ~ KYJIbTYp  JJd
i €IICHUs CTAaHJApTHBIX 3aJad B 00JacTu
npodeccuonan npodeccroHaIbHON 1; - P
bHOI JesITeIbHOCTU p
OTIPEEIISITh KU3HECIOCOOHOCTh
JeATeIbHOCTH | (OIleHKa U "
pacTUTENbHBIX  TKaHEH,  HUCXOasil W3
Ha OCHOBE IIOBBILIEHUE
- BO3MOXKHOCTH OCYIIECTBJICHHUS B HHX XOJIa
HaHUM o
1IOKa3aTEICH (hbU3HOJIOr0-OMOXMMUYECKU X TTPOIECCOB;
OCHOBHBIX
OIIK-1 SAKOHOB JKU3HEACATEIIBHOCTH | MOJIb30BaThCSl  OPraHOJICNITUYECKUMH U
pacTenuii) u OMOXUMUYECKUMU MOKa3aTeIsIMu B
MaTeMaTUYEeCK
X I IPEACTaBIISET Mpoliecce  MPOTHO3MPOBAaHMSI  KadecTBa
OKas; ONpENeNsATh JKU3HECIOCOOHOCTh
€CTECTBEHHBIX | PC3YJIbTAThI UX yp ’ p -
pacTUTENbHBIX  TKaHEW,  UCXOasd W3
HayK ¢ pElIeHHs] HA OCHOBE
BO3MOXKHOCTH OCYILIECTBJICHUS B HHX XOJla
MPUMEHCHHUEM | hy3HOII0r0-
HH(OpMAIIHOH (U3M0II0T 0-ONOXUMHUECKUX TTPOIIECCOB
i o OMOXUMUYECKUX BJIAIETh:
3aKOHOB U MPaBUJI - COBPEMEHHBIMU METOJIaMH HCCIICIOBaHUS
KOMMYHUKAI|
OMHBIX U TodydeHHss HHPOpMALIMH O  XOje
. (dbopmupoBaHus KadecTBa ypoxasi;
TEXHOJOTUH

npuéMaMu IOMCKAa HOBBIX CBEICHUH B
obimact  Qu3monoruu U OMOXUMHUHU
pacTeHHH, CBS3aHHBIX C  IOJyYEHUEM
ypoxasl CelIbCKOXO3SHCTBEHHBIX KYJBTYP
BBICOKOT'O Ka4yecTBa; COBpPEMEHHBIMU
METOJlaMH  UCCIIEOBAHUSA U TOJIy4EHUS
uHpopMauu 0 XoJae (PUIUOIOTHYECKUX
MIPOIIECCOB B PACTUTEILHOM OpPIraHU3ME;
HaBBbIKAMH 00paboTKH u aHaiau3a
HOJTY4aeMBbIX SKCIIEPUMEHTAJIbHBIX JAHHBIX

2. MecTo AMCHMIIMHBI B CTPYKTYpPe 00pa30BaTe/IbHOM POrpaMMbl
JlaHHast TUCHUIUIMHA OTHOCUTCS K boxy I 06s3aTenbHOI yacTH 00pa30BaTeIbHON MPOrpaMMBI.

Jyist u3ydeHust JUCHUTIIIMHBI HEOOXOAMMBI 3HAHUS B 001aCTH: OOTAHUKH, XUMUHU, PU3UKU, FIKOJIIOTHUH.



OU3NONOTUsT PACTEHHUI SBISETCA MPEAIISCTBYIONIEH AUCIHUIIINHON Ui AWCHHUIUIMH: OUOXUMHS
pacTeHui, arpoMeTEOPOJIOTHH, PACTEHIUEBOICTBO, OBOIIEBOACTBO, KOPMOITPOU3BOICTBO, TEXHOJIOTHUS
XpaHEHUs U TTepepabOTKH MPOAYKIIMU PACTCHUEBOICTBRA.

JucnuninHa u3ydaercs Ha 2 Kypce B 3 ceMecTpe 1o 04Hoi (hopme oOyueHus, Ha 2 Kypce 3 cemecTpe
— 3a04HOU (POpMBI 0OyUEHUS.

3. O0beM IMCHUILUIMHBI U BUABI Y4eOHOH padoThl
OO6mur1ast Tpy10€MKOCTb U CITUTLTUHBI cocTaBiisieT 144 yaca 4 3a4eTHBIC eIMHUIIBL.

Bun yueOHoit paboTs! dopma 00yueHuUs
OYHas 3a049Has

AyIuTOpHBIE 3aHATHA (BCEro) 64 16
B mom yucne: - -
JleK1MOHHOT O THUTIA 32 8
CemuHapckoro Tumna 32 8
CamocTosiTe/ibHAs padoTa (Bcero) 62 110
B mom uucne: - -
[IpopaboTka MaTepuasa JeKIui, 31
MOJICOTOBKA K 3aHATHAM 82
CaMocTosiTeNlbHOE H3yueHHe TeEM 8
KonTponbHbIe paboThI 20
Pedepar 20
WupuBuayanbpHOE 331aHNE 3 8
Bug npoMexyTOUHOM aTTeCTaluu

9K3aMeH 18 18
O01mas Tpy10eMKOCTh:
4acoB 144 144
3a4YETHBIX €IUHUIL 4 4

4. Coaepxxanue TUCUUIIHHBI
4.1. Conep:xaHue pa3aejaoB JUCHMILIHHbBI

No HaumenoBanue Conepxxkanue paszena
n/a pasnena
JIACITUTUTHHBI

1 2 3

1. | ®usunomorus u CtpykTypHas ¥ (QyHKIMOHAJbHAS OpraHW3alds pPacTUTEIbHON
OUOXUMUS KJIETKH. XWMHWYECKHUI COCTAaB PACTUTEIbHON KIIETKH. DEepMEeHThI, UX
PaCTHUTEbHOM Ouonornyeckas poyib. AMHUHOKHUCIIOTBHI, O€NKH, >KHPBI, YTIEBOIBI,

BUTAMUHBI.

KJIETKH

2. | Boanslii pexxum ConepxaHue, COCTOSHHE H (QYHKIMA BOJbI B PACTUTEIHLHOM
pacTeHuit opraHusMme. TepmoanHamMu4ecKue OCHOBBI BOJIOOOMEHA.

[TocTynnenue BoAbl ¥ €ro 3aBUCUMOCTh OT ycioBuil. Tpancnupanus,
e€ BUJbI, peryaupoBanHue, nytu cHuxkeHus HWT. llepenBukenue
BoAbl. BoaHbli Oananc. BomHbIi aeduIUT W €ro BIMSHUE Ha
pacTeHusl.

DOTOCHUHTE3 Ob6mee mpencraBienue o ¢orocuHTeze. [lmaHeTapHoe 3HayeHUE
3. dorocunTesa. Jluct xak opran ¢orocuHTe3a. [IMTMEHTHBIE CHCTEMBI
dorocunTe3a. CBeroBble peakuuu (oTocuHTE3a. MeTabomu3m
yriaepona mpu ¢orocuntese. Ocobennoctn ¢orocunresa y Cs u
CAM-pacrenuil. BinsHue BHYTpEHHMX M BHEIIHUX YCIOBHHM Ha
nporecc (otocuHTe3a. Ilytn perymupoBanus. doTocHHTE3 Kak




OCHOBAa IMPOAYKTHUBHOCTH CEJIbCKOXO03SMCTBEHHBIX

CBeTOKyNbTypa C.-X. pACTCHHIA.

pacTeHuil.

JpixaHue JIpIXxaHue — OKUCIIMTEIbHO-BOCCTAHOBUTEIbHBIN IIpOLIECC.
4. | pacTeHuit depMEeHTHI AbIXaHUsA. XUMHU3M JbIXaHus. [ ko3, AspoOHas daza
IbpIxaHus. Jpyrue nyTa abixaHusi. DJHEpreTHKa AbIXaHusl.
PocTt u pazButue ITonsiTue o pocrte, pa3BUTHUH, OHTOreHeze pacrteHuid. Kiierounsie
5. | pacTeHuit OCHOBBI pocrta. Puroropmonsl. Poct nenoro pacrenus. PocroBbie
sBJeHUsA. BausHMe BHYTpPEHHUX YCIOBUM Ha pPOCT. 3aBUCHUMOCTH
pocTa oT SKoNornueckux ¢GakTopoB. JBmkeHue pacteHuii. Pazsurue.
[lepuoguzamusa  oHTorenesa.  Sposuzauus.  DoTONEpUOAHU3M.
@uU3HONIOrUsl CTapeHHUs. YNPABJIECHUE T€HEPATHUBHBIM Pa3BUTUEM M
crapenneM. ®Pusnonorus GopMupoBaHusl IJIOJOB, CEMSIH M JIPYTHUX
IIPOAYKTUBHBIX YacTell pacTeHuil. PU3MO0JIOrus MOKOS M CHOCOOBI
MPEBPALLECHHUS €T0.
Cunres, KoHcTuTynIMOHHBIE WM 3amacHble  BEUIECTBA B PACTEHUHU.
6. | mpeBpamieHue U [IpeBpamienne kpaxmaina u caxapo3bl B pacTeHUU. DepMEHTHI
MEePEABUKECHH E npeBpaieHus. OpraHudeckue KUCIOTH. [ TMKO3UABI U aJKaJIOuIbI,
OpraHUYECKUX WX XHUMHUYECKUH COCTaB, COJIEPKAHUE B CEIbCKOXO34MCTBEHHbBIX
BEILECTB B pacTeHusAX. AHTUOMOTHMKHA M (QUTOHIMABI pacTeHui. DraBoHBI U
pacTeHuun (h1aBOHOJIBI, UX XMMHYECKass MpUpoAa U (U3MOIIOTHYEcKass POib.
[TepemenieHue U TpaHCIIOPT OPraHUYECKUX BEIIECTB B PACTCHHH.
MunepanbHOe dusnonoruyeckas pojib MaKpo- U MUKPOJIEMEHTOB. J[MarHoctuka
7. | nuTaHuWe pacTeHU | MeUIMTAa MHUTATEIbHBIX 3JIEMEHTOB. llorjoieHne MHUHEpPaIbHBIX
BEIIECTB, IIEpEMELIEHUE HX II0 pacTeHuro. BwiaemurensHas u
CHHTeTHUYECKass  (YHKIHUHU KOpHEBOU cucTeMbl. Dusmonornueckue
OCHOBBI TPUMEHEHUS Y100 PEHUIA.
[Tpucniocobnenre u | 3aMTHO-TIPUCIIOCOOUTENLCKHE pPEAKIIMM PACTEHUW Ha JelCTBHE
8. | ycroifunBocTh MOBPEXK AN X (bakTOpOB. X071010-MOPO30-3UMOCTONKOCTh
pacTteHuit pacTeHuil. Jnarsoctuka YCTOMYHUBOCTH. Kapo- 51
3aCyX0YyCTOMYUBOCT. CoseycToMYHUBOCTh pacTeHuil.
['a30yCcTONYMBOCTS.
9. | ®usmonorus u OcHoBHBIE (HU3HOTOTO-OMOXUMHUUYECKHE TPOIIECCHl, MPOTEKAIOIINE
onoxumus npu  (GOPMUPOBAHUU  MPOAYKTUBHBIX  OPraHOB  3€PHOBBIX,
dbopMupoBaHUs 3epHOOOOOBBIX, MACIUYHBIX KyJIbTyp. OCHOBHBIE (PU3UOJIOTO-

Ka4yecTBa ypoxkas
C.-X. KYJIbTYp

OMOXMMUYECKHE TPOLECChl, MpOTEKarouMe Ipud (HOPMUPOBAHUU
IPOAYKTUBHBIX OPraHOB ILIOJOBO-ATOJHBIX KYJIBTYP, KOPHE- H
KIIyOHeNoa0B. BiusHue nmpupogHO-KIMMaTH4YeCKUX (DaKTOpoB Ha
XUMUYECKUN COCTAB PACTCHUM.

4.2, Pa3aenanl JUCHMNJIMH U BUABI 3aHATHIH

ouHas hopMa 00ydEeHUS

No HaumenoBanue pazgena Jlexumon | Cemunap CPC Ok3a | Bcero
/1 IUCLMITINHBI HOT'O CKOr'o MEH
THTIA TUIA Hac.
1 2 3 4 5 6 7
1. | ®usunonorus u OMOXUMHUSA 4 4 10 18




paCTHTGHLHOﬁ KIICTKHU

2. | BoumHbIll pexxuM pacTeHUH 4 4 8 16
3. 4 4 8 16
®doTocuHTE3
4, JlpIxaHue pacTeHHM 4 2 8 14
S. Poct u pa3Butue pactenuit 4 4 8 16
6. CuHtes, mpeBpalieHue u 2 4 6 12
MEePEBUKCHUE OPraHUICCKUX
BEIIECTB B PACTCHHUH
7. | MuHepanbHOE IUTaHUE PACTEHUN 4 4 6 14
8. | [IpucnocoGieHne U yCcTOMUNBOCTh 4 4 4 12
pacTeHuit
9. duznonorust 1 OUOXUMUS 2 2 4 8
(bopMupOBaHUs KayecTBa ypoxas
C.-X. KYIbTYP
DK3aMeH 18
OO0111e€e KOJINYECTBO YaCOB 32 32 62 18 144
3a04Has popma oOydeHHs
No HaumenoBanue pazgena Jlexmon | Cemunap CPC Oxk3a | Bcero
/o JTUCIHTLTAHBI HOTO CKOTO MeH
THIIA THIIA Tac.
1 2 3 4 5 6 7
1. | ®usnonorus u OMOXUMHUS - 1 10 11
pacTUTENBHON KIETKH
2. | BoaHblil pexum pacTeHHi 1 1 14 16
3. doTtocuHTE3 1 1 14 16
4. JlpIxaHue pacTeHui 1 1 12 14
5. Poct u pa3BuTHe pacTeHmit 1 1 12 14
6. CuHTe3, peBpalieHue u 1 - 12 13
HepeABUKEHNE OPraHUIeCKUX
BEIIECTB B PACTEHUU
1. MuHnepaibHOE MUTaHUE PACTCHUI 1 1 12 14
8. [Tpucnoco61eHre U yCTOMUYUBOCTD 1 1 12 14
pacTeHuit
9. duznonorus 1 OMOXUMHUS 1 1 12 14
(hopMUpOBaHUS KauecTBa ypoxas
C.-X. KYTbTYP
DK3aMeH 18




OO01ee KOJIMYECTBO YaCOB 8 8

110

18

144

4.3. 3aHATHSA CEMHHAPCKOT0 THIIA

Ne
/o

No paznena
JUCIHUILIAHBI

TeMmbl

TpynoémkocTh

(dac)

OYHas1

3a04yHas

Dusnonorus ¥ OMOXUMHUS paCTHTeHBHOﬁ
KIJIICTKHU

1. Bsenenue
2. H3meHeHME NPOHMIIAEMOCTH LIUTOILIA3MBI
IIPU NOBPEXKICHUN
3. Ilna3monus, ero GopMsbl U A€MIa3MOiIn3
Konnoxsuym «®@uznonorus u OMOXUMHUS
PaCTUTENBHON KIJIETKI

Bonnelii pexuM pacteHuit

1. Omnpenenenuve KOHUEHTPAUUU KIETOYHOTO
COKa Y NOTEHIUAJIbHOIO  OCMOTHYECKOIO
JaBJIeHUs pePpPaKTOMETPUUECKUM METOA0M
2. Ornpenenenue MHTEHCUBHOCTH
TPAaHCIUPALUU Y CpPE3aHHbIX JIMCThEB IPU
IIOMOIIIY TOP3UOHHBIX BECOB 10 [IBaHOBY
KomnokBuym «BoaHBbIi peXUM pacTEHUI»

13.

dorocunTes

1. Pasnmerenue MUTMEHTOB JINCTA METOLOM
OyMakHOH XpomaTorpapuu
2. OnTHyecKrue CBOMCTBAa MIUTMEHTOB

KomnokBuym « @OTOCHHTES »

41.

JpIxaHue pacTeHun

1. OmpeneneHue HWHTEHCUBHOCTH JIbIXaHUS
CeMSH pacTeHU

2. Onpenenenre akTHBHOCTH KaTalla3bl B
pa3JIMYHBIX YACTSAX PaCTEHUM

KomnokBuym «JlpIxaHue pacTeHUN»

PocTt u pazButHe pacteHui
1. H3ydenwe IMHEHHOro pocra mobdera u
KOPHS

2. HaGnronenue 3a nepuognIHOCTBIO POCTA
MEXJ0Y3JIUI OpOJ (TPOIU3MBI)

3. 3ydeHue BIUAHUSA HHIOJINHOYKCYCHOMN
KUCIIOTHI HA YKOPEHEHHE YEPEHKOB (hacoiu

4. IpepriBaHme neproja Mokos y KiyoHei




KapTodes mMpy MOMOIIX THOMOYEBUHBI

KonnokxBuym « Poct u pa3ButHe pacTeHuii»

CuHTe3, ImpeBpalleHue U IepeBHKEHUE
OpPraHMYEeCKUX BEIIECTB B PAaCTCHUHU

1. OO6napyxeHue nTyOUIbHBIX BELIECTB (BUT.
0)

2. OmnpeneneHue akTHUBHOCTH —aMWJa3 B
IPOPACTAIOLINX CEMEHaX

KomtokBuym «CuHTE3, TpeBpallleHuE W
NEepeABUKCHNE OpPraHUYeCKUX BELIECTB B
pPACTEHUN

MuHepanbHOE TUTAHUE PACTEHUN

1. OmnpeneneHue oObeMa KOPHEBOH CHUCTEMBI
merogom CabunuHa u Konocosa

2. OOHapyeHue HUTPATOB B JIMCTHIX U
KOPHSX pacTeHUN
KosnokBuym
pacTeHuin»

«MI/IHepaJ'IBHOC IIUTAaHUC

1. Onpenenenue 3acyx0yCTOMYUBOCTH
pacTeHuit

KomnokBuym «[Ipucnocobnenue u
YCTOWYHUBOCTh PACTEHUIN»

1. 3amacHble BelecTBa CEMSIH U UX
MIPEBPAILICHUS [TPU TPOPACTAHUU

Bcero

32

4.4. llpumepHasi TeMaTHKA KyPCOBBIX NPOEKTOB (PadoT) - ne npedycmomperno OIIOI1

5. Opranusanusi CaMOCTOSITeJIbHOM padoThl 00y4aroIMXCS N0 JUCHUIIHHE
5.1 Tunbl caMoOCTOATENBHOM PA0OTHI M €€ KOHTPOJIb

Tumn camocTosATeTbHON PabOTHI dopma oOydeHUS Texkyumii KOHTPOJIIb
oyHas 3a04Has

[TpopaboTtka Marepuasa 31 82 TECTUPOBAHHUE

JIeKIUH, MOJIT OTOBKA K

3aHSITUSIM

CaMocTrosiTenbHOE ~ U3yuYEHHUE 8 TECTHpOBaHHe, co0ece0BaHNe

TEM

Pedepar 20 - 3aluTa

KonTponbHas padbora - 20 cobeceToBaHKE

WHnuBuayanbHOE 3a]jaHNC 3 8 cobecenoBanue




5.2. Y4eOHO-MeTOANYECKHE MATEPHAJIBI 1JIS CAMOCTOATEIbHOM PadoThI:

1. Mouceesa K.B. MeToanueckue ykasaHus JJIsi CAMOCTOSTELHON pabOThI CTYIEHTOB I10
muctutunae «Pusnonorus pacrenuin» / K.B. MounceeBa. — Tromens: 'AY CeBepHoro
3aypainbs, 2018. — 41 c.

5.3. Tembl, BBIHOCHUMbIE HA CAMOCTOSITE/ILHOE U3yYeHHe:

Paszoen I ®dusnonorus u OMOXUMUS PACTUTENBHON KIETKH
1. CsaoiicTBa BOABI U €€ 3HaUEHHE B )KU3HU pacTeHui. OcMOTHYECKUE SBJICHUS B KJIETKE; POJIb
BAKYOJIM U KJI€TOYHOW CTEHKH.
Pa3nen 2 BonHblil pexxuM pacTeHui
1. JlBuratenu BOAHOIO TOKA B PACTEHHH.

2. buonormveckoe 3HadeHWE TpaHCHUpanuu. JIMCT Kak OopraH TpaHCHHpAIUU. 3aBUCHMOCTh
TpaHCIHUPALMKU OT BHEIIHUX YCIOBUM. [[puMEeHEeHne aHTUTPAHCTUPAHTOB.
Pasgen 3 dorocunres
1. 3aBucumocTh (HOTOCHHTE3a OT BHEIIHMX M BHYTPEHHHUX YyCIIOBUW. /[HEBHas TUHAMHKA W
CE30HHBIC U3MEHEHUs (PoToCHHTE3A.
Pasnen 4 Jlpixanue
1. Ponp pgpixanus B KU3HM pacTeHuidl. Vcmonb3oBaHWE HHEPrud, BBICBOOOXKIAIOIICHCS B

mpouecce AblXaHusd, Ha (I)I/I3I/IOJIOFI/I‘-IGCKI/IC IMponeCChl B paCTUTCIIBHOM OpraHu3Me.

2. 3aBUCHMOCTh HHTEHCHBHOCTH JIBIXaHUsS OT BHYTPEHHUX U BHEMIHUX ()aKTOpPOB. JlpIXaTEeNbHBINA
KO3 (G GHUIMEHT U ero 3aBUCUMOCTb OT BHYTPEHHUX M BHEIIHUX YCIOBUH.
Paznen 5 Pocrt u pa3zButue pacTeHuit
1. OnTOreHe3 ¥ OCHOBHBIE JTallbl pa3BUTUS pacTeHui. Bo3pacTHas HU3MEHYUBOCTH
Mopdoaornyeckux u (HU3MOJIOTHYECKUX TPU3HAKOB.
Paznen 6 Cunres, npeBpallleHUE U MEPEIBUKEHNE OPTraHUYECKUX BEUIECTB B PACTEHUU
1. TlpeBparieHue BeLECTB PU MPOPACTaHUU CEMSIH. BTopudHbIi MeTabomm3Mm.
Pa3nen 7 MunepanbHOE MUTaHUE PACTEHUN
1. Xumuueckuil »neMEHTHBIH cocTaB pacTeHUM. Makpo- W MHUKPO3JEMEHTHI, UX YCBOsiEMbIe
(OpMBI U POJIb B )KU3HU PACTECHUH.
Paznen 8 Ilpucnocobiienne 1 yCTOWUMBOCTD pacTEeHUM
1. Tlonstust (U3MOJIOTHYECKOr0 CTpecca, YCTOWYMBOCTH, afanTauuu. IIpucrnocoGnenue
OHTOI'€HE3a PACTEHUH K YCIOBUSIM CPEbl KaK Pe3yIbTaT UX IBOITIOLMOHHOIO Pa3BUTHS.

5.4. Temnl pedpeparToB:
Pa3znen Ne2 «BoaHblii peskuM pacTeHuin»
Ausnenonatus. B3aumocBs3p pacTeHuUil.
BonooOmen pacreHuid.
[lepenBu>xeHue BOIbI IO PACTEHUIO.
[Tornomenne MUHEpPAJIbHBIX BEIIECTB PACTEHUSMH.
[IpuMeHeHne aHTUTPAHCITUPAHTOB B IPAKTUKE CENTBCKOT0 XO35ICTBA.
3Ha4YeHHE BOABI B )KU3HU PACTECHUM.
CocrosiHE BO/IBI B TKAHSAX PACTEHUM.
TpaHcnopT OpraHMYecKUX BEIIECTB B PACTEHHUSIX.
MeTronoaoruyeckue mpo0aeMbl GU3HOJIOTUU PACTCHHIA.

WX Nk wd PR

Paznea Ne 3 «@otocuHTE3»

1. BiusiHue CrIeKTpaIbHOIO COCTaBa CBETA HA Pa3BUTHE PACTEHUM.

2. BiusiHue CIIeKTpaJbHOI0 COCTaBa CBETa Ha (OpMUPOBAaHUE (POTOCHHTETHYECKOT O anmnapaTa.
3. BimsiHuE CBETOBOIO peXXMMa Ha aHATOMUYECKYIO CTPYKTYpPY JIUCTA.

4. BiinsiHME cBeTa Ha pOCT PACTEHUM.



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

6. BiusiHve HHTEHCUBHOCTH CBETA HA YUCJIO U Pa3Mep XJIOPOMJIacTOB.

7. 3eneHblil JIUCT ¥ COJIHEUHAs paualiusi.

8. CBeTOBOM peKUM MOCEBOB.

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

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

11. ConHeuHas paauanys v paJdalliOHHBIN PEKUM HAaCaKIACHUH.

12. CyTouHbIE pUTMBI Y pACTEHUH.

13. Cyrounslif X011 GOTOCHHTE3a Y PACTCHU.

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

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

17. ®opMupoBaHUe JIHCTa B CBSA3U C afalTalllell pacTeHUI K YCIOBHUSIM OCBEIIEHHOCTH.
18. Xumusm mnpouecca poTocuHTE3a (COBpEMEHHBIE MPEACTABICHUS).

19. SIBnenue ¢oToneproan3Ma U ero NPaKTUIECKOEe 3HAUCHHE.

6. DoHJ OLIEHOYHBIX CpeacTB AJId IMPOBEACHUSA HpOMe)KyTOqHOﬁ aTTeCrTalnumu oﬁyqamumxca nmo
AUCHHUIIJINHE

6.1 IlepeyeHb KOMIETEHIMIi 1 OLIEHOYHBbIE CPEICTBA HHIAMKATOPA JO0CTHKEHHs] KOMIeTeHIMii

Haumenosa
HHUC
OIICHOYHOT'O
Cpe/CcTBa

Komn
eTEeHI|
5071

Nupukarop noctrxkeHus
KOMIIETEHIIUIA

[Iepedensb MIIAHUPYEMBIX PE3YIBTATOB
00y4yeHus 1Mo AUCUUILINHE

OIIK-
1

NJ1-130omk-1

Pemaer koHKpeTHBIE 3a0a4U
npodeccruoHanbHoM
JesITeIbHOCTH (OIIeHKA U
MOBBIIIEHU € TTOKa3aTeNen
KUZHEIEATCITLHOCTH
pacTeHui) u MpeACTaBIseT
pe3yNbTaThl UX PEIICHUS Ha
OCHOBe (pr3M0JI0TO-
OMOXMMHUYECKUX 3aKOHOB U
MpaBUI

3HaAMmMb:
- 3aBUCUMOCTb  (PM3UOJIOTUUYECKHX
IPOLIECCOB OT BHYTPEHHHX M BHEUIHUX
baxTOopoB Cpenbl; HPUHITUITBL
(dbopMHpOBaHUS BEMHMUYMHBI M KauecTBa
ypoxasi OCHOBHBIX
CENTbCKOXO3SIMCTBEHHBIX KYJIBTYP;
yMeThb:

- OTIPEIEIISATh 3aBUCHMOCTb
(U3NOJIOTUYECKUX  NPOLIECCOB OT
BHYTPEHHUX M BHEMIHUX (hakTopoB
Cpenbl;  HCIOJNB30BaTh  IPUHIIMIIEI
(GbopMHUpOBaHUS BEIMUYMHBI M KauecTBa
ypoxasi OCHOBHBIX
CENIbCKOXO3SIMCTBEHHBIX  KYJIbTYp IS
pemieHnss  CTaHAApTHBIX  3agad B
o01acTu arpoOHOMUU

OIIPEEIISAT KHU3HECTIOCOOHOCTD
pacTUTENbHBIX TKaHEH, wucxoas W3
BO3MO)KHOCTU OCYILECTBICHUS B HHUX
Xoaa (hbU3HOIIOr0-OMOXUMUYECKUX
IIPOIIECCOB;

MIOJIb30BAThCSl OPraHOJICNTHYECKUMH |
OMOXMMHUYECKHMMHU  TIOKa3aTellsiMH B
npolecce MPOTHO3MPOBAHUS KauecTBa
ypoxas; OIIpEeNATh
YKU3HECTIOCOOHOCTh pacTUTENbHBIX
TKaHeW, WCXOIs1 U3 BO3MOXXHOCTH
OCYIIIECTBIICHHS B HUX Xoza

Tect
DK3aMeHaIu
OHHBIHA
omteT




(1)H3HOJIOFO-6I/IOXI/IMI/I‘ICCKI/IX mpoueccoB

BJ1AJ€Th:
- COBPEMCHHBIMU METOdaMU
HUCCICA0BaHUA n IMOJIy4YCHUA

uHpopMaruu o Xxoae (GopMHUpPOBaHUS
KayecTBa ypoxkas; Npuémamu IOHCKa
HOBBIX CBeleHUI B obnactu
¢uznonornu M OMOXMMHH paCTEHH,
CBSI3aHHBIX C TIOJIyYCHHUEM YpOxKas
CeJIbCKOXO035I1 CTBEHHBIX KYJBTYD
BBICOKOTO KadyecTBa; COBPEMEHHBIMU
METOAaMH UCCIEeOBaHUS U TOIydeHHS
uH(popMaIMH 0 X0A€e (PU3HOTOTHUECKUX
IIPOLIECCOB B PACTUTENBHOM OPraHU3ME;
HaBbIKaMH  00pabOTKM ¥  aHanM3a
HOJTY4aeMbIX 9KCHEPUMEHTaIbHBIX
JTAHHBIX

6.2 IlIkajabl OueHUBAHUSA
IMarudannpbHasg MKAJIA OLEHUBAHUSA YK3aMEeHAa

OrneHka Onucadue

5 JIeMOHCTpUPYET MOJHOE MTOHUMaHUe (PU3UOJIOTMYECKOr0 COCTOSHUS PACTHUTEIIHLHOTO
opranusMa. Bce TpeboBaHus, MPeabsBISIEMbIC K 3aaHUIO BBITTOJIHCHBI.
JIeMOHCTpUPYET 3HAYUTEIIbHOE TOHUMaHUe (PU3HOJOTUISCKOTO COCTOSIHUS

4 pacTUTENBHOr 0 Opranu3ma. Bee TpeboBanus, mpeabsIBIsIeMble K 3a1aHIIO
BBITTOJIHEHBI.
JIeMOHCTpUPYET YaCTUYHOE TOHUMaHKE (PU3UOJIOTHYECKOT'0 COCTOSTHUS

3 pPacTUTENILHOT O OpraHu3Ma. boJbIIMHCTBO TpeOOBaHMM, MPEIBABIIEMbIC K 3aIaHUIO
BBITIOJIHEHEL.
JleMoHCTpUpyeT HEOOJIbIIIOE TOHUMAaHUE (PU3UOTOTHYECKOTO COCTOSTHHS

2 pacTUTENBHOr 0 Opranu3mMa. MHorue TpeOOBaHuUS, MPEABIBIIEMbIC K 3aIaHHI0 HE
BBIIIOJIH €HBL.

IIkana oneHnBaHUs TCCTUPOBAHUA HA IK3aAMEHE

% BbINOJHEHMs] 3aJaHUS Bas no 5-6anbHoi cucreme
85-100 5
71-84 4
50-70 3
meHee 50 2

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

7. IlepeyeHb OCHOBHOW ¥ [IOMOJHHUTEJILHOH Y4YeOHOH JHMTepaTypbl, HEOOXOAUMON sl
OCBOEHMS TUCHUTINHBI
a) OCHOBHas JUTepaTypa




1. Kysnenos B.B. ®usuonorus pacrenuii B 2 T. Tom 1: y4eOHHK A aKaJeMHYECKOIO
OakanmaBpuata/ B. B. Ky3neunos, I'. A. ImutpueBa. — 4-¢ wu3zg., mepepad. um nom. — Mocksa:
WznatenmsctBo FOpaiit, 2019. — 437 ¢. (bakamaBp. Axagemudeckuii kypc). — ISBN 978-5-534-
01711-3. — Tekct: anextponnslii // DBC KOpaiit [caiit]. — URL: https://urait.ru/bcode/431927 (T'pud
YMO BO)
0) IOTOTHUTEbHAS JIUTEPATYpA:
1. JlazapeBuu C.B. boranuka u ¢usmonorust pacrenuii [DIeKTPOHHBIN pecypc]: yueOHoe mocodue /
JlazapeBuu C.B. — DnekrtpoH. TekctoBble AaHHbIe. — M.: PUIIO, 2013. — 420 c. — Pexxum nocrymna:
http://elibrary.ru/item.asp?id=21557913. — HOb «eLIBRARY », o naporo
2. Mensenes C.C. @usnonorusi pacreHuil [DIeKTpoHHBIN pecypc]: yuedHoe mocodbue / Mensenes
C.C. — Daextpon. TekcroBbie nanusie. — CI16: BXB-IlerepOypr, 2013. — 512 ¢. — Pexxum nocryma:
http://elibrary.ru/item.asp?id=21556049. — HOb «eLIBRARY », no mapoJzo
3. ®aneesa E.®. buoxumus pacrenuii / E.®. ®ageesa. — Tromens: [AVK TOHB. — 2014. — 308 c.
4 XpomoBa T.M. Boranuka ¢ ocHOBaMH (D)U3MOJIOTHH pAacTeHUil. 1 By3oB/ yueOnuk /  T.M.
Xpomosa. CII106.: Jlanb. — 2023. — 380 c.
5. CynenoBckas A. B. boranuka u ¢usuonorus pacrenuii / A. B. Cynenosckas. — 2-e u3[., cTep. —
Cankr-IlerepOypr: Jlawp, 2023. — 140 c¢. — [ISBN 978-5-507-45585-0. - URL:
https://e.lanbook.com/book/276461.— TekcT: 3JeKTPOHHBIN.
6. dusmnosiorus U OMOXUMHUS pacTeHHid: yueOHoe mocodbue / cocraButenu C. A. ['yxBuH [u ap.]. —
IMepcuanoBckuii: Jlouckonn I'AY, 2019. — 172 c¢. — URL: https://e.lanbook.com/book/133430. —
TekcT: 2neKTpOHHBIN.
7. Xypnan «®dusnosnaorus pacreHuin»

8.Ilepeuenn pecypcoB HHPOPMALNMOHHO-TEJIEKOMMYHUKAIMOHHOM ceTH "UHTepHeT"

1.www.rsl.ru —poccuiickas rocyaapcTBeHHas OHOIHOTEKA

2. www.nlr.ru — poccuiickasi HallMOHaJIbHAs OMOIMOTEKA

3.WwWw.hns.ru — HaroHaabHas 3JEKTPOHHAs OHOIMOTEKa
4.http://www.rusplant.ru/ sxypaan «®u3n0I0THsT PACTCHUI»

5. http://www.agrobiology.ru sxypran «CellbCKOX03sIiICTBEHHAS! OUOJIOTHS.
Cepust: buonorus pacrenuii»

WWW.Ippras.ru - ”HCTUTYT GU3UOJIOTHH PACTCHHIMA

URL: - http://www.bibliotekar.ru - Boausblii pexxum pacteHuit

URL.: - http://beaplanet.ru. ®oTocuHTe3 pacreHuit

Hay4Has 3JieKTpoHHas oubnmoteka e-library; IPRbooks.

©ooNo

9. MeTonnyeckue yKazaHus A/ 00y4aouXcs 10 0CBOCHHUIO TUCIUIIIMHBI
1. Mouceesa K.B. Meroauueckue ykazaHus I8 CaMOCTOSITENbHONM pabOThl CTYAEHTOB IO

mucruiuinae «Pusunonorus pactenuin»y / K.B. MouceeBa. — Tromenb: ['AY CepepHoro 3aypaiibs,
2021.-41c.

10. ITepeyenb HH(POPMALMOHHBIX TEXHOJIOTHH - He UCNOAb3YEemCs

11. MaTepuaibHO-TeXHHYECKOE o0ecneyeHue TUCIUIINHBI
Jis obecrniedeHus TeKIIMOHHBIX 3aHATUN UMEETCS ayIUTOPUS C MYITbTUMEIUITHBIM 000y TOBAHUEM.
Jist mpoBenieHnst TabopaTOPHBIX 3aHATHII UMeeTcs yueOHas naboparopus mo OuU3noNOruu pacTeHui
ayn. 7-427 ¢ mpubopamu 1 000pyAOBaAHUEM:


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

[TpuGopel: 6aHM BOASIHBIE, OMHOKYJSPHI, BECHI: TOP3UOHHBIE, AJIEKTPUUYECKHE, DJIEKTPOHHBIE,
naboparopus OII-2, BCTpsxuBaTeNb, MUKPOCKONBI, OMHOKYJISApBI, MpHOOp «MuKpoMHUXadUCy,
ncuxpoMerp AocMmaHa, peppakTOMETp, CYIIMJIbHBIA IIKag, TepMocTaTt, (OTOKOIOPUMETP,
AIIEKTPUYECKHE IIIIUTKY, KA BBHITSKHOM.
O6opynoBanue:

- MHBEHTapb: OPUTBBI, JIMHEHKU, HOXKH, TUHLETHI, PACIbUIMTENHN, Ta3bl, OAHKHU U JIp.;

- MaTepuaibl: JKUBbIE KOMHATHBIE W IIOJIEBBIE PACTEHMs, PACTEHUs B BOJHBIX, IIE€CUAHBIX,
MIOYBEHHBIX KYJIbTypax, CEMeHa, repoapuii u ap.;

- XUMHYECKas 0CyAa;

- XMMHYECKHUE PEAKTHUBBI;

- TaOJHNIBI, CTEH/IBL,

- BuAeokacceTsl «)KnU3Hb pacTeHHIN»

- CIIANJ-JIEeKIUU

12. Oco0eHHOCTH OCBOEHHS AUCHUIUVIMHBI JJId HMHBAJIMIAOB H JUMI ¢ OrpaHH4Y€HHBIMH
BO3MOYKHOCTSIMU 310POBbHA

OOyueHne oOOyyaroUWMXcss C OrPaHUYEHHBIMH BO3MOMKHOCTSMU 3/I0pOBbSI TIPU HEOOXOAMMOCTH
OCYILECTBIISIETCS. HA OCHOBE aAaNTHPOBaHHON paboueil mporpaMMsbl ¢ UCIIOIB30BAHUEM CIEMATBHBIX METOIOB
O0y4YeHHS] W JUJAKTUYECKUX MaTepUalioB, COCTABICHHBIX C YYE€TOM OCOOCHHOCTEH TICUXO(MH3NYECKOTO
Pa3BUTHSL, HHIUBHIYyaTbHBIX BO3MOKHOCTEH M COCTOSHUS 3/I0POBbS TAKUX 0Oydaromuxcs (oOydatomierocs).

B memsx ocBoeHus ydueOHOM mporpaMMmbl JUCHHUIUIMHBI HHBAIMIAAMH M JIMIAMH C OrPaHHYCHHBIMH
BO3MOKHOCTSIMHU 3710pPOBbsI 00OECTIEUNBACTCSI:

* JUIi MHBAJHMIOB U JIMI] C OTPAaHWYCHHBIMH BO3MOKHOCTSIMH 3/I0POBBSI IO 3PEHHIO: pa3MEIleHHE B
JOCTYIHBIX JIJIsI OOYYArOIINXCS, SIBIIIOMIMXCS CIENBIMU WM CIa0OBUAALINMH, MECTaX W B aJalTHUPOBAHHOM
dbopme copaBoyHOM wWH(MOPMAMKM O pacIMCaHWW Y4eOHBIX 3aHSATHUH; TPHCYTCTBHE ACCHCTEHTA,

OKa3bIBAIOIIETO 00YJaIOIIEMYCsl HEOOXOUMYTO IIOMOIIIb; BBIIYCK aJbTEPHATHUBHBIX (OPMATOB

METOANYECKUX MaTepualoB (KPyMHbIA MWpPpHQT MK ayanodaiiibl), HCTIOIb30BaHUE BEPCUU caiiTa st
cnabosumsmmx OBC IPR BOOKS wu cnemmansHoro mobmieHoro mpuioxenus [IPR BOOKS WV-Reader
(mporpaMMBbI HEBM3yaJIbHOTO JOCTyNMa K WH(OpMAlUH, MPEIHA3HAYCHHOH JJi MOOWIJIBHBIX YCTpPOMCTB,
paboraronmx Ha omnepannoHHOH cucreme Android m i0S, koropas He TpeOyeT cClenuanbHO O00YYEHHOTO
accuctenTta, T.K. joau ¢ OB3 mo 3peHuto paboTaloT CO CBOMM YCTPOHCTBOM NPUBBIYHBIM CIIOCOOOM,
UCIIONIB3YS CIEIHajIbHbIE MITAaTHBIC POrPaMMbl ISl HE3psuuX Jrojiei, ¢ koropeivu [PR BOOKS WYV -Reader
HMMEET MOJHYI0 COBMECTUMOCTD);

° OJid MHBAJIMAOB MW JIMI[ C OI'paHUYCHHBIMU BO3MOXKHOCTAMU 3O0POBBA 110 CIyXy: HaIJIC)KaIIUMH
3BYKOBBIMH CPEJICTBAMH BOCIPOU3BEACHNE HH(OPM ALIHH;

o JJI1 UHBAJIMAOB U JIMI C OTPaHUYCHHBIMH BO3MOXKHOCTAMU 340POBbS, UMCIOIIUX HAPYHICHHUA OIIOPHO-
JBUTATENILHOIO amnmapara: BO3MOXXHOCTh OECHpernsTCTBEHHOIO JIOCTyla oOydalommxca B yueOHbIC
MIOMEILICHUS], TyaJleTHbleé KOMHATBhl M JIpyrHe IHoMmenieHus Kadeapel, a Takxke IpeObIBaHHE B YKa3aHHBIX

HIOMEIICHHSIX.

OO0pa3oBanue 00y4arOIIMXCS C OTPAaHUYECHHBIMU BO3MOKHOCTSIMH 3710POBbsI MOXKET OBITH OPraHW30BaHO

KaK COBMECTHO C JPYTMMH OOydYaronMMHCS, TaK W B OTJCNBHBIX TI'PYNNaX WIM B OTJACJIBHBIX OpraHM3all
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KOHTPOJIBHBIE 3AJJIAHUSA U UHBIE MATEPUAJIbI OUEHKU 3nanuii, yMeHui,

HABBIKOB U (WJIH) ONBITA AEATEIbHOCTH, XapaAKTEPU3YIOIIHe dTanbl (opMHUPOBaAHUA

KOMIIETEeHLUii B npomecce 0CBOCHUA TUCHUIIJIMHBI

«Duzuonozusn pacmenuiy

1 Bonpochbl AJ1s1 KOJ1JIOKBUYMOB

Pazgea 1. «®@u3nos10rusi 1 0MOXUMHSA PACTUTEIBHOM KICTKU»

gk E

~No

10.

DneMeHTapHbIN U MOJIEKYJISIPHBIA COCTAB KUBBIX KJIETOK.

benkn — OCHOBHBIE HOCUTEINN KU3HEHHBIX SIBJICHUM.

benku — pepmentsl. Ux cocraB, cTpoeHue, QyHKIUH.

O mexanusme neictBust GpepmenToB. CrieliupUIHOCTh PEPMEHTOB.

3aBUCUMOCTb J€HCTBUS (PEPMEHTOB OT YCJIOBUHM cpenbl. AKTUBATOPbl U HMHIHOUTOPHI
(epMeHTOB.

Knaccudukanus pepmenton. M3opepmenTs

Perynsanus akTHBHOCTH (DePMEHTOB.

IloctyneHue BEMECTB B PACTUTEIBHYIO KJIETKY:

a) [IpeacraBienue 06 n3dupaTebHON MIPOHULIAEMOCTH;

B) CTpoeHue, poiib KJIETOYHON CTEHKH B IMOCTYIJICHUH BEIECTB;

c¢) Cocras, crpoeHue, GQyHKIIMN MEMOPaH, TPOHUKHOBEHHE BEILIECTB Yepe3 MeMOpaHy;

d) [TaccuBHBIN U aKTUBHBIN TPAHCIOPT BELICCTB,;

e) Merabonu3anus MOoCTYIUBIINX B KJIETKY BEIIECTB.

IIpakTHueckoe 3HaueHUE HU3Y4YEHMs] IPOHULAEMOCTH LUTOIIa3Mbl (yCTOMYMBOCTH K
HEOIAaronpUsTHBIM YCIOBUSAM, CHHTE3 U IPUMEHEHNE XUMHUYECKUX BEIIECTB B IPAKTHKE).
OcCHOBHBIE IPUHIHUIIBI PA3APAKUMOCTH )KMUBON KIETKH. 3aKOHBI

pa3apaxMMOCTH.

Paznen 2 «BoaHblii 00MeH pacTeHuUin»

1.

B w

TepmonnHaMuyeckre OCHOBBI BOIOOOMEHA pacTEHHI:

a) [TousiTe 00 aKTUBHOCTH BOJIBI ¥ BOJHOM ITOTEHIIHAJIE;

b) XapakTepucTUKa  COCTABJIIOIIMX  BOJHOIO  IOTEHLIMANa:  OCMOTHYECKHUI
NOTEHLIMAJI, MATPUYHBIN OTEHLIMAJI, TIOTEHIIMAJ IaBJICHHUS;

C) PacturenpHass KieTka Kak OCMOTHYECKash CHUCTEMa; IIOCTYIJIEHME BOJbl B
BAKYOJIM3UPOBAHHYIO U HEBAKYOJIIM3UPOBAHHYIO KIIETKY;

d) [TepenBrxeHne BOIBI B CHCTEME ITOYBE-PACTEHIE-BO3AYX.

[TocTymieHne Boabl B KOPEHb pacTEHUN:

a) KopeHnp kak opras noryiomieHus Bojbl;

b) KopHeBoe naBieHue u ero BO3MOKHbIE MEXaHU3MBI;

C) 3aBUCUMOCTh TMOTJIOTUTEILHON JEATEIbHOCTH KOpPHEW OT BHEIIHUX YCJIOBHM
(Temmiepatypa, adpaius, BJIa)KHOCTb OYBbBI) U MyTH

ONTUMU3ALIUH.

Tpancnupanus, ee 3Ha4eHHE, TOKA3aTENIN; XapaKTePU3YIOIIUE TPAHCIIMPALIMIO.
[lepenBuxeHue BOBI IO PACTEHUIO; CHIIBI, IEPEIBUTAIOIIYIO BOAY.

@u3MONOrHYecKue OCHOBBI TOBBIIICHHUS A(P(GEKTUBHOCTH HCIOIb30BAHUSA  BOJBI
pacTEHUsIMU:

a) ITonatne 00  53BamoTpaHCOUpallMM, CYMMapHOM  BOJONOTPEOJIEHHM U
KO3 pUIIMEHTE BOAONOTPEOIEHHS, 3aBUCMOCTh UX OT BHEIIHUX U

BHYTPEHHHUX YCIIOBUM.

b) 3aBUCHMOCTb ypOKasi pACTEHUH OT BIAKHOCTHU I1OYBHI;



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

Paznea 3 «@oTocuHTE3»

O6mas cxema GpoTocuHTE3a. 3HAUEHUE ero B )KU3HHU PACTEHUH.

Kocmuueckas posib 3e/eHbIX PACTEHUH M UX POJIb B KPYTOBOPOTE BEIIECTB B MPUPO/IE.

Xnoporacra, UX CcyMOMKpPOCKOIMMYECKOE CTPOCHUE, XUMUYECKHI COCTaB.

CtpoeHune MoKy XJIOpO(UILIA U KAPOTUHOUIOB.

dusnueckre 1 XMMUYecKre CBOWCTBA XJIOpoduLIa.

Ponp murmenToB B nporecce GOTOCHHTE3A.

CaeroBble peakiui pOTOCHHTE3A.

[IpeBpamenne suepruu B nporecce porocunresa. Poropochopunmmposanue.

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

ycoeHust CO2 y C4 mu CAM - pacTeHui.

10.  BumsHMe BHEUIHMX yCJIOBUH Ha mporecc pOTOoCHHTE3a (TeMIepaTypa, CBET, COAepKaHne
BOIbI, KOHI[eHTpanus CO2 u T.1.)

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

12.  3aBHUCHMOCTH MEXAY ypoxKaeM U ()OTOCHHTE30M.

13.  IlyTu moBbIIIEHUSI HHTEHCUBHOCTH (POTOCHHTE3A.

14.  IlyTu mOBBILICHUS YPOXKasi C\X KyJIbTYD.

wCoNoOR~wWNE

Paznea 4 «/Ipixanue pacTreHuin

1. OOm1as xapakTepucTuKa Abixanus. Ero 3HaueHue B )HU3HU paCTEHUH.
2. @DepMeHTHI AbIXaHUS, UX CTPOEHUE, PYHKLHUU.
3. AnaspoOHasi (aza IpIXaHUS — TVIMKOJN3. XUMHUYECKHE MPOLECChl MPH TIUKOIU3E, €ro

3HA4YCHHUE.

4 JlpIxaHue pacTeHui Mpu OTCYTCTBHH KHCIOpOa. B3anMOCBsI3b OpOKEHHUSI TbIXaHUSI.
5 AnpobHas daza qpIxaHusl.

6. ukn Kpebca. OcHOBHBIE 3Tanbl IPeBpalleHUs] TUPOBUHOIPAAHON KHCIOTHI.

7 I'mmokcanaTHeIN IMKII, €ro 3HadeHHe.

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

9 [TenTo3ohocdaTHBIN UK.

10. B3anMOCBsA3b OCHOBHBIX MYTEH JBIXaHHUS.

11.  IlpeBparuieHue SHEPrUuU NPy AbIXaHUHU:
a) CtpocHnue u 3HaucHue ATD;
b) MHUTOXOHAPUHU KaK OpraHesIbl a9pOOHOT0 ABIXaHHUS;
C) OxucnurensHoe hochopuarpoBaHue;
d) XeMH0-0CMOTHYECKas TUTIOTE3a COMPSYKEHUSI OKHCIEHUs 1 pochOopuInpoBaHus;
e) OHepreruyeckas 3 (PEeKTUBHOCTD JIbIXaHUS.

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

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

14. 3aBUCUMOCTb JIbIXaHHS OT BHYTPEHHUX U BHEIIHUX YCIIOBUH.

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



5.

Tpancnopt noHoB 1o pacrenuto. [lepepacnpenenenre u pey THIN3ALUS

BCIICCTB B paCTCHUMU.

6.
7.
8.

MuHepasbHbIC BENIECTBA B (PUTOIICHO3aX M UX KPYT'OBOPOT B IKOCHCTEME.
DU3NONIOrTIECKHUE OCHOBBI IPUMEHEHUS Y100 PEHHIA.
Oco0EHHOCTH TUTaHUS PACTECHUI B OECIIOYBEHHOU KYJIBTYpE.

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

1.
2.

w

7.
8.
9.

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

a) HcTounuk a3oTa A1 pacTeHUl;

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

C) OcobeHHOCTH a30THOTO MUTAHUS Y 000OBBIX.

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

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

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

brocunTe3 0enKoB M 3HaU€HHE HYKJIEMHOBBIX KMCIIOT B OMOCHHTE3€:!

a) I'enetnueckuii KOJ U €ro CBOMCTBA;

b) Perummkanysi, TpaHCKPHITIINS W TPaH CIISIIIAS.

OcHOBHBIE 3Talbl CHHTE3a OelKa.

Pacnan 6enkoB B pacTeHHUsX.

IIpeBpalieHne a30TUCTBIX BEIIECTB IPU CO3PEBAHUM U IIPOPACTAHUU CEMSIH.

10. O6mas cxema mpeBpalieHus a30TUCTHIX BEIIECTB B PACTCHUSX.

Pa3nen 7 «PocTt M pasBUTHE pacTeHUI»

1.

N

®© N O~ W

10.
11.

12.

OOmiee mpeacTaBleHHE O pocTe M pa3BUTUU. KieToyHble OCHOBBI pocTa. MeTonbl
U3yUEHUs pOcTa.

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

3aBUCHUMOCTb pOCTa OT BHYTPEHHUX U BHEIIHUX (PaKTOPOB.

@UTOrOpMOHBI UX POJIb B )KU3HU PACTECHUM.

[IpuMeHeHne CHHTETHYECKUX PErysITOPOB POCTa B pAaCTEHUEBOCTBE M OMOTEXHOJIOTUH.
JIBUKeHMe OPraHOB PACTEHUH U UX MPUCIOCOOUTENTHHOE 3HAYCHHE.

Omnrorenes. [lepuoan3zanus, OCHOBHbIE 3Tallbl OHTOI €HE3A.

Oransl opraHoresesa. buosiornueckuit KOHTpOJIb 3a (OPMUPOBAHUEM 3EPHOBBIX KYJIBTYP
37IeMeHTOB MPoaAyKTHUBHOCTH (110 @.M. Kynepman).

@doTorepruoIu3M U €ro MprucnocodIeHHOE 3HaUYEHHE.

SpoBu3anus y 03UMBIX U ABYJIETHUX U €€ NMPUCIIOCOOUTENIHOE 3HaUEHUE.

BozpactHbie u3MeHeHHs Mopdonoruueckux W (U3UOJOTHYECKHX MPHU3HAKOB, HX
peryiaupoBaHue B pakTuke. DU3N00rus CTapeHus paCTeHUH.

VYnpaBneHue reHepaTuBHBIM Pa3BUTHEM U CTApEHUEM PacTeHUH.

Paznen 8 «IlpucnocodieHue H yCcTOHYMBOCTD PACTEHHID»

1.

[Ipucnocobnenne OHTOreHe3a pPACTEHUH K YCIOBUSIM Cpelbl KakK pe3ylbTaT UX
9BOJIIOLIMOHHOT'O Pa3BUTHSL.



2. I'myOokuii ¥ BBIHYXKICHHBIH TOKOW pacTeHud. Dusnosiornyeckue O0COOEHHOCTH
pacTeHH, HaxOAUIMXCS B COCTOSHUHU MOKOs. CrocoObl mpepbhIBaHUS M MHPOJJICHUS
ITOKOSI.

3. @OU3UOJIOrMYECKHE OCHOBBI YCTOMYMBOCTH pacTeHHil. Bo3moxHOCTh mpucrnocoOieHus

pacTeHuil K HeOJaronpusTHHIM YCIOBUAM CPEbl (3aKaJMBaHUE PACTCHUI)

X07010yCTOWYMBOCTD PACTEHUN M CIIOCOOBI €€ MTOBBIIICHHUS.

Mop030yCTORYMBOCTE pacTeHui. Y croBus U (ha3bl 3aKaINBAHUS.

6. 3UMOCTOMKOCTh KaK YCTOMYMBOCTH KO BCEMY KOMIIJIEKCY HEOJIArompusTHBIX (PakTOpoB

Mepe3uMOBKU. MeToabl OmpeeNieHusl KU3HECIOCOOHOCTH O3UMMBIX M MHOTOJIETHUX

KyJIbTYp B 3MMHMI U BECEHHUN NIEPUOI.

3acyX0yCTOMUYMBOCTb paCTEHUH U €€ TUarHOCTHKA.

IToneranue pacrenuit u ero npuunHbl. Crioco0bl NpeynpexaeHNs OIEraHusl.

ConeycToHYMBOCTD KYJIbTYPHBIX pacTeHHH. OPU3H0I0rndeckrne 0COOEHHOCTH rato(pHuTOB.

10.  YcToH4YMBOCTH pacTeHUI MPOTHB BPEIHBIX ra3000pa3HbBIX BbIIEICHUH MPOMBIIICHHOCTH
U TPAaHCIOPTA; BEUIECTB, NMPUMEHSEMBIX I OOpbOBl ¢ OOJNIE3HSIMU, BPEOUTEISIMU U
COpHSIKaMH.

11.  VYcroituuBocTh pacTeHul K MH(EKLNOHHBIM 3a00JIEBaHUM.

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

1. DU3UOJTOTUYECKUE OCHOBBI XPAHEHUSI CEMSIH U COYHOU MPOAYKIIUH.

2. OCHOBBI MOJIEKYJIIPHON M KJIETOYHON OMOTEXHOIOTUH.

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

4. Owuzuonoruss M Ouoxumus (GOpPMHpPOBAHUS ypoxkas M KadecTBa 3epHOOOOOBBIX,
MaCIIMYHBIX, KOPHETIOI0B, OBOIIHBIX U TUIOAOBO-STOTHBIX KYIBTYD.

5. [IpaBmibHBI BHIOOp BHJIOB U COPTOB PACTEHUH, CO3laHHME HanOoliee OJIArOMpPUSTHBIX
YCIIOBUH JUIS UX POCTA, Pa3BUTHUS M MAKCUMAIIBHOW TTPOYKTHBHOCTH.

6. Hcnonb3oBanue GU3NOIOTHUECKUX METOJIOB U TIOKa3aTesel B CEJICKIIMOHHOM ITpoIiecce,
TEXHOJIOTHH BO3/ICIBIBAHUS CEJIbCKOX03SMCTBEHHBIX KYJIBTYP.

7. Ilytn ynydiieHus KadecTBa ypoxKass CEIbCKOXO3SMCTBEHHBIX KyJbTyp. IIpakTmka

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

KomokBuyM mnojpa3zymeBaer OOCYKIEHHE 3HAHHM, KPyro3opa OO0yd4aroIierocs, yMeHHe
JIOTHYECKHA IOCTPOMTHh OTBET. Ha KOJJIOKBHyMax OOCYXIAIOTCSA pa3jelibl, TEMbI, BOIPOCHI
U3y4aeMoro Kypca, 1o npoiIeHHbIM TeMaM M3yd4aeMoi AUCHUILIMHBL. M crmoms3yercs Oecena mo
NpPEACTABJICHHBIM 3apaHee IperojaBaTeeM TeMaM KOJUIokBuyma. OTBETBI JAlOTCS 110
MPUHIIAITY KPYTa, TJIe KK CISIYONIHA OTBEYaeT Ha TIOCTABICHHBIHN I1e1aroroM BOIpoc, I
1o keyanuto obyuarommxcs. CoOoaeTcss TMHAMUKY OTBETOB: IMay3bl HE 3aTATHBATH MEXKTY
OTBETAaMU O0YYaIONIMMHKCSI, €CJIA TPeOyeTcs 3a1aTh HABOISAIIMI BOIIPOC, TO CIEIYET MOMPOCHTh
OTBETUTh Ha 3aJaHHBIA BOMPOC JIPYroro OOYYAIOMIEroCs WM IOMPOCHTh JIOMOJHHTH
OTBEYAIOIICro;

B xome ompoca mpoBepsTcs 3Tanbl GOPMUPOBAHKS KOMIIETEHIIMH: 3HAHHUE OOYYaroIIerocs
TCOPETHYECKOTO MaTepHalia, YMEHUE MPUMEHUTh M BJIQJICHUE METOJAMH W HABBIKAMH OIICHKH
(DU3HUOJIOTUYECKOr0 COCTOSIHHS U Q/IalITAIlMOHHOT O ITOTEHIAIA PACTCHUN.

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

BCEX 00yJaromuxcs.

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



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

- OlleHKA  «Y/IOBJIETBOPUTEJIbHO»  BBICTABIACTCA  OOy4arolmemycs, €ClH  OH
JEMOHCTPUPYET YaCTUYHOE TOHUMAaHKe (PU3UOIIOTUYECKOT0 COCTOSIHUS pacTeHnii. Ha GombIryto
Y4acTh BOMPOCOB JaHbI IPaBUIIbHBIEC OTBETHI.

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

2 TeMbl, BbIHOCHUMbBIE€ HA CAMOCTOATECJIbHOC U3YUCHUE:

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

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

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

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

Ipoueaypa ouennBanusi cobeceq0BaHMs

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

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



B konue ompoca npemnojaBaTenb aeT 3aKJIOUUTEIbHbIE KOMMEHTApUU IO KaueCTBY OTBETOB
BCEX 00YyYarOIUXCsl.

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

— cjenyer coOmOJaTh JUHAMHUKY OTBETOB: HE€ 3aTArMBaTh May3bl MEXKIY OTBETaMU
o0yyJarommxcs, eciu TpedyeTcs 3a7aTh HaBOISIIUNA BOIIPOC, TO CIENYET MOMPOCUTh OTBETUTH Ha
3aJIaHHBI BOMPOC IPYroro 00y4aromierocst UiH MOMPOCUTh TOMOTHUTH OTBEYAIOMIETO.

Kpurepuu ouenku codeceoBaHusi:

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

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

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

Pa3zgea Ne 3 «®@orocuHTe3»

1. BoysiHME CIIEKTPaJIbHOTO COCTAaBA CBETA HA PAa3BUTHUE PACTEHUM.

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

4. BnusiHue cBETa Ha pOCT PAaCTEHHIA.

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

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

7. 3eneHblil TUCT U COJTHEYHAs pajgualius.

8. CBeTOBOM pEXHUM IIOCEBOB.

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

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



11. ConneuHast paguauus U pauallMOHHbIN PEKUM HACAXKICHUMN.

12. CyTouHBIE PUTMBI Y PACTEHUH.

13. CytouHslif X0 (OTOCHHTE3a Yy PACTCHUH.

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

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

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

18. SBnenue GoTonepruou3Ma U €ro MPaKTUIECKOe 3HaUCHUE.

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

1.benkoBblit OOMEH B paCcTEHUSIX.

2.buocunTe3 Genka B paCTCHUSX.

3.ButamMMHBI U X POJIb B )KU3HHU PacTEHUI.

4.KpyroBopoT a30Ta B CBSI3U C KHU3HEIEATEIbHOCTHIO PACTEHUH.

4. KpyroBoporT yriepoja B CBA3U C )KU3HEJESATEIbHOCTbIO PACTEHUIA.
5.I1peBpamieHus KUPOB B PACTCHHUSX.

7 IlpeBpamieHus yrieBOI0B B PaCTEHUSIX.

8.TpaHCcIOpT OpraHNYECKUX BEUIECTB B PACTCHUSX.

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

10. PerynsaTopsl pocTa pacTCHHUIA.

Pa3znen Ne9 «®usuosiorust 1 6uoxumusi (OPMHUPOBAHUS Ka4eCTBa YPOxKas C.-X.
KYJIbTYpP»

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

2. HexopHeBoe nuTaHue caJl0BbIX PAaCTEHUH.

3.BrnusiHue u30bITOYHBIX KOJIMYECTB HUTPATOB B OBOLTHOW MPOAYKIIMH Ha €€ MUIIEBYIO

LIEHHOCTb.

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

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

6. duznosorust 1 OMOXUMUS GOPMUPOBAHHS KAaUECTBA YPOXKasi KOPHEIUIONOB KYJIBTYP.

7.®usnonorus U 6MoxuMus GOpMUPOBAHMS Ka4eCTBA YPOXKasi OBOLIHBIX KYJIbTYP.

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

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

YCIIOBUI1 MUHEPAJIbHOTO ITUTAHUS.

10. AnenonaTHs caJoBBIX PaCTEHHIA.

11. ®uznonornyeckrue OCHOBBI XpaHEHHS] COYHON MPOAYKLIUH.

12.PacreHune kak caMOOpraHU3YOLIASICS, CAMOPETrYIUPYIOLIASCS U CaMOPa3BUBAIOLIASACS

aZlalTUBHASI CUCTEMA.

IIpouenypa ouennBanus pedepara

B pabGoueii mporpamMme TpUBOAUTCA TEPEUYEHb TEM, CPEOH KOTOPBIX OOyUYarOIIMIACS
MOXKET BEIOpaTh TeMmy pedepata, KOTOPHIM TpEACTaBIsIeT cOOOH KpaTKoe H3JIOXKEHHE B
MHCbMEHHOM BU/IE MOJIYYEHHBIX PE3yJIbTaTOB TEOPETUUECKOTO aHAIM3a OMpeiesIeHHON HaydHOU
(uccrmemoBaTenbCKOW) TEMBbI, T/ie OOYYAIONIMNACS PACKPBIBACT CYyTh HCCICAYEeMOW MpPOOIEMBbI,
MPUBOJIUT PA3JIMYHBIC TOUYKHU 3PEHUS, a TAKKE COOCTBEHHBIC B3TJISAIbI HA HEE.

[TapameTpsl OLIEHOYHOTO CPECTBA:



- ”HpOpPMAIMOHHAS JOCTATOYHOCTb,

- COOTBETCTBUE MaTepHasia TEME U IIJIaHy,

- CTWJIb U SI3BIK U3JIOKEHHS (11e7eco00pa3Hoe UCIOIb30BaHNE TEPMUHOJIOTHH, TIOSICHEHUE
HOBBIX MOHSTHH, JAKOHUYHOCTD,

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

- HaJIMYUE BBIPAXKECHHON COOCTBEHHOM MO3UIINH;

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

- BJIAJICHU € MATEPHAJIOM.

Ha 3ammty pedepata, cocrosiiyro W3 3amuThl pedepara W OTBETOB HA BOIMPOCHI,

orBoautes 10-15 MuHYT.

Bomnpocs k 3amuTre pedepara:

agrwdE

Kpurtepuu onenkn pede

B uem 3axmodaercst akTyalbHOCTb TEMBbI?

KaxoBa nens 1 3agaun?

UTo moCyXHJI0 ICTOYHUKOM MH(POPMAIIHH 110 TeMe?
Uro HOBOro Bl y3Hanmu npu padore Hag pedepatom?
KakoBbI 0CHOBHBIE BBIBOJIBI 11O TeMe pedepaTa?

para:

Ouenka

Kpumepuu ouyenxu

OTJn4yHoO

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

Xopouo

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

YaoBieTrBopUTEIbHO

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

HeynosiierBopuTeibHO

paboTa BBINIOJIHEHA HE B COOTBETCTBHH C YTBEP)KACHHBIM IJIAHOM, HE
PacKpBITO colepKaHue Kaxjaoro Bompoca. OOywarommmcs He
ClelaHbl BBIBOJBI 1O Teme paborbl. [pyOble HEIOCTATKH B
opopmnenun pabotel. [Ipu 3ammre pabOTHl CTYIEHT HE BIAICET

MaTcpuaioM, HC OTBCYACT HA BOIIPOCHI.

4 BOHDOCI)I AJIA TECTUPOBAHUSA

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

Bormpoc 1 IToka3zarenb moBpexaeHUS PACTUTEIIbHON KJIETKHU.

Bonpoc 2 OcobenHoctu hepMeHTOB.

Bompoc 3 HauBbicmiei kaaopuitHOCTBIO 00J1a1at0T.

Bompoc 4 Otinune %uBON KIETKH OT MEPTBOM.

Bonpoc 5 N36uparenbHoe NOCTYIUIEHHE BEIIECTB B KIIETKY PEryIHpyeTCsl.




Bompoc 6 Cocrasiisiromue KJIETOYHOU CTEHKH PACTEHHM.
Bonpoc 7 Kputepuu akTHBHOTO TpaHCIOPTAa BEILIECTB Uepe3 MeMOpaHy.

Bonpoc 8 Opranenna KiIeTKH, HEOCPEACTBEHHO CBsI3aHHAsA ¢ OMOCHHTE30M Oernka.

Bomnpoc 9 Anaromo-Mop¢0oI0ruuecKre 31EMEHThI JIUCThEB, PErYIUPYIOLINE TPAHCIHPALIHIO.
Bormpoc 10 ITosiBieHre Kakoro METo/1a CBSI3bIBAIOT C BOSHUKHOBEHHUEM (PH3UOJIOTUU PACTCHUM.
Bompoc 11 Ha noBepxHOCTH Hapy>KHOW KJIIETOYHOW CTEHKH OTKJIA(bIBAETCA.

Bonpoc 12 ®depmenTsl, cocTodipe ToIbKO 13 Oemnka.

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

Bonpoc 14 HapyxHas knetogHas MmeMOpaHa oOecrieqnBacT.

Bompoc 15 I'maBHOE cBOWCTBO JTUMHIHOTO OMOCIOS MeMOpaH.

Bonpoc 16 Onpenenenue xKU3HECIOCOOHOCTH CEMSH OCHOBAHO HA TOM, YTO IIPU MOBPEXKACHUU
pacTUTEIbHON TKAHMU.

Bonpoc 17 I'naBHbIi MeTo GU3HNOIOTHU paCTEHUI.

Bomnpoc 18 ®dusnonornyeckoe 3HaueHue cBOOOIHOW M CBS3aHHOM BOJbI Pa3iMyHO. MI3BecTHO,
YTO UHTEHCHUBHOCTH MPOLIECCOB (POCT, GOTOCHHTE3 U AP.) 3aBUCUT B OCHOBHOM OT COZCPKAHUS
BOJIBI.

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

Bonpoc 20 Kakoli BoaHbII OTEHIMA ITOYBBI [10CIIE TOXK/s, KOrJa KIETKH KOPHS MOTYT JIETKO
IIOIJIOINATH BOLY.

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

Bormpoc 22 OcHOBHOI Iy Tk pacxoa BOAbI PACTEHUEM.

Bonpoc 23 Kakue kneTku y pacteHuid o00pa3yroT yCThUIIE.

Bomnpoc 24 PacturenbHas KieTKa OTIMYAETCS OT )KUBOTHOM HAJIMYHUEM.

Bompoc 25Ilepuon, B KOTOpBI MOXKET HaOMIOAATHCA (PU3MOIOTHYCCKOE SIBICHHUE — «ILIau»
pacTeHuM.

Bormpoc 26 OcobennocTt hepMeHTOB.

Bonpoc 27 Haussicniel kaJJOpuiHHOCTBIO 001a1at0T.

Bompoc ®opma mouBeHHOH BJIard MOJIHOCTBIO HE AOCTYIHAs JJIs paCTEHUH.

Bomnpoc 28 J)KusHenesaTenbHOCTh OTAENbHBIX KYJIbTYP U3y4aeT (pU3H0JIOTUs PAaCTEHUI.

Bormpoc 29 CBo6o1HOE TPOCTPAHCTBO KIETKH 00pa3yer.

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

Bonpoc 31 OpranounamMu B KOTOPBIX TPOUCXOAUT Mpoiiecc (OTOCHHTE3A.

Bomnpoc 32 Opranenia KJI€TKH, HENOCPEACTBEHHO CBA3aHHAs C OMOCHHTE30M OeJIka.

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

Bormpoc 34 Css3u, obecnieynBaroniye nepBUuIHyI0 CTPyKTypy Oernka.

Bonpoc 35 Madopmanus o nepBUYHON CTPYKType Oelka.

Bonpoc 36 ®depmeHTsl, cocTOAIIME TOILKO U3 OeKa.

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

Bomnpoc 39 Anaromo-mMopdosiornyeckne 3J1eMeHThI JTUCThEB, PETYIUPYIOIINE TPAHCIIUPALIUIO .
Bomnpoc 40 MeTton, OCHOBaHHBIN Ha y4eTe MOKa3aTeNs MPEJIOMIIEHUS CBETA BbIKATOI'O COKA.
Bompoc 41 Yepes knetku 3Hm0AepMBl ¢ nosickamu Kacnapu Boja M MUHEpasbHbIE COJIM IIPO-
XOZAT TOJIBKO I10 aIloIlIACTY.

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

Bonpoc 44 HaussicIieii KaJIOpUHHOCTBIO 00JIAAAt0T.

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

Bompoc 46 Bona, Haxonsmascsa B IOYB€ B JOCTYITHOM JJIsl pACTEHUN COCTOSIHUU.

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



Bonpoc 48 CusbHoe yIIoTHEHHE TOYBBI 3aTPYyIHSAET MOIJIOIIEHUE BObI KOPHAMM.

Bompoc 49 IIyte Boabl B paCTEHHH COCTOUT U3 TPEX Pa3IUYHBIX 10 CTPOSHUIO U IPOTSKEHHOCTH
qacTei: Mo KUBBIM KJIETKaM KOPHsl, 1O MEPTBBIM 3JIEMEHTaM KCUJIEMbl KOPHsI, cTe0JIs ueperika u
YKUJIOK JIMCTA J0 UCHapsIoLIel NOBepXHOCTH. HauMeHbas CKOpoCTh NepeIBUKECHMS.

Bompoc 50 Mexanu3m nogHSTHS BOJBI 33 CYET IPUCACHIBAIOILETO IEUCTBUS TPAHCIUPALIUH.
Bompoc 51 Bropuunas cTpykTypa Oenka.

Bompoc 52 Iloka3arens NOBpPEXIEHNS pACTUTENBHON KIETKHU.

Bompoc 53 Tpanckpunuus matpuunoi PHK.

Bomnpoc 54 Oprasenisl, BRITOJHSIOMNE TPAHCIIOPTHYIO (DYHKIIHIO.

Bomnpoc 55 Opranensibl, BBITOIHAIOIMINE S3HEPIETUUECKYIO (YHKITHUIO.

Bomnpoc 56 YetBepTuuHas cTpykTypa Oenka.

Bonpoc 57 J]is rurpoduToB MUHUMAIBHO HEOOXOAUMOE JUJIS )KM3HH cofiepkaHue Bofbl, (%).
Bormpoc 58 M36upaTenbHOE TOCTYIIIEHHUE BEIIECTB B KJICTKY.

Bomnpoc 59 Cocrapinstoiiye KJIeTOYHOM CTEHKH paCcTeHUH.

Bonpoc 60 3aBucumocTb (pU3HOIOrH4eCKUX (YHKUUN pacTEHUIl OT 3KOJOTMYECKHX (PaKTOpPOB
n3y4daer (pU3HOJIOTUU PaCTEHUH.

Bomnpoc 61 IlosiBneHne kakoro MeTosia CBA3bIBalOT C BOSHUKHOBEHHEM (PU3HOJIOrUU paCTEHUH .
Bonpoc 62 Hayka, wu3ydaromass oO0IIMe MPUHIUIBI CTPOEHHS M (YHKIHMOHUPOBAHUS
pPacTUTEIbHON KIIETKH.

Bonpoc 63 Ilpu Gosjee BBICOKMX CKOPOCTAX LEHTPUPYTHPOBAHUSA OCAXKIAIOTCA KIETOYHBIE

CTPYKTYPBL.
Bomnpoc 64 OCHOBHBIM KOMITOHEHTOM KJIETOUHOW CTEHKH.

Bomnpoc 65 B 06pa3zoBannu nepBUYHON KIETOUHON CTEHKH.

Bompoc 66 Ha moBepxHOCTH HapyKHOW KJIIETOYHON CTEHKH.

Bompoc 67 OpranowpoM KJIETKH PAaCTCHHM, HAaKAIUTMBAIOIIUM KOHEUYHBIE MPOAYKTHI OOMEHa
BEIIECTB.

Bonpoc 68 Kpurepun akTHBHOT'O TPaHCIIOPTa BEIIECTB Yepe3 MeMOpaHy .

Bompoc 69 Co6¢ctennas [IHK B kierkax.

Bomnpoc 70 CoBMecTHBIN TepeHOC ABYX BEIIECTB B MPOTUBOIOJIOKHBIX HAMPABICHUSX.

Bompoc 71 Hacockl, npuHUMaronpe akTHBHOE Y4acTHE B TPAHCIIOPTE BEIIECTB Yepe3 MeMOpaHy
KJICTKH.

Bonpoc 72 HapyxHas kinetoyHas MeMOpaHa oOecrieqrBacT.

Bompoc 73 Iloka3areis NOBpEXICHNS PACTUTEILHON KIETKU.

Bormpoc 74 CsoiictBO ruipoduiabHOCTH O€Ka U THAPOGOOHOCTH JIMITHIOB.

Bompoc 75 MoHOMEpBI HyKIIEHHOBBIX KHCIIOT.

Bormpoc 76 A3oTtrcToe OCHOBaHUE I'yaHUH.

Bompoc 77 PenenTopom Ha cTpecc-CHTHAI B KIIETKE.

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

Bompoc 79 Hacocel, npuHUMarOIe akTUBHOE Y4acCTHE B TPAHCIIOPTE BEIIECTB Yepe3 MeMOpaHy
KIICTKH.

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

Bonpoc 82 Omnpenenenue xKuU3HECIOCOOHOCTH CEMSH OCHOBAHO Ha TOM, YTO MPU MOBPEKACHUN
pacTUTEIbHON TKaHHU.

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



Bompoc 85 AmuHokuc0Ta, copepxkanias MHOTO a3oTa.

Bompoc 86 Bopga, 3akiroueHHas B 3aMKHYTOM IMPOCTPAHCTBE BHYTPU MaKpOMOJIEKYJIbl HIIU
MEX]ly MaKpOMOJIEKyJIaMU OelKa.

Bomnpoc 87 JlaibHUI TpaHCIIOPT — 3TO JBUKEHUE BEILIECTB.

Bonpoc 88 JlonomHuTensHOE AaBlieHHE, KOTOPOE TOKHO OBITh MPUIIOKEHO K PaCTBOPY, YTOOBI
BOCHPENSATCTBOBATH OJTHOCTOPOHHEMY TOK BOJBI.

Bonpoc 89 Bennunna, yka3piBaroias Ha MaKCUMaJIbHYIO CIOCOOHOCTh KJIETKH MOTJIOIaTh BOY.

Tewma 2 @otocunTes. [IpixaHue pacTeHUN

Bonpoc 1  IlurmeHT, ciyXaluii  HEMOCPEACTBEHHBIM  JOHOPOM  DJHEpPruum  JUid
(OTOCUHTETUYECKUX PEaKLUH.
Bormpoc 3 Mcxoaubrit MmaTepual 1 GoToCHHTE3a.

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

Bomnpoc 9 Opranusmel, CHHTE3UPYIOUIME OPraHUYECKUE BEUIECTBA U3 HEOPraHUYECKHUX, 3a CUET
SHEPIrUH COJIHEYHOI' O CBETA.

Bompoc 12 bnaromaps (GOTOCHHTETHYECKOH JEATCIBHOCTH PACTCHHH KOHIICHTpAIus
yriaekucnoro rasa (C0z2) B atmocdepe nojaepKuBaeTcs Ha ypoBHE, (%).

Bormpoc 13 OcHOBOIMOJIO)KHUKOM y4eHus 0 poTocuHTe3e B Poccun.

Bompoc 14 Kocmudeckast poiib 3€JI€HbIX pacTEHUM.

Bomnpoc 15 Opranousl, B KOTOPBIX IPOUCXOIUT Ipoliecc GpoTocuHTe3a.

Bonpoc 16 baktepuu, ¢ nmosiBiieHHEM KOTOPbIX B aTMocdepe 3eMIin MOSBUIICS KUCIOPO/I.
Bonpoc 17 MeMOpaHbI XJIOpOIIIACTOB, HECYIHE (OTOCUHTETUICCKHE TUTMEHTHIL.
Bomnpoc 18 JlelikoniaacTel, HaKamIMBaOUIUE KpaxMall.

Bonpoc 19 ®otocuHTe3 BceX pacTeHHN 00ECIEYMBACT €XKETOAHOE MOCTYIUICHHE B aTMOChepy
KHCIopoaa, (MpA. TOHH).

Bonpoc 20 Bripocuiie B TEMHOTE 3THOJIMPOBAHHBIE TPOPOCTKH.
Bormpoc 21 Xpomartorpaduueckuii MeTo pa3eieHus MTUTMEHTOB.
Bonpoc 22 Haubounee xapakTepHble aHATOMHUECKHE TPU3HAKY JIMCTA KaK opraHa (OTOCHHTE3a.
Bormpoc 23 3enenslii IBET paCTEHUMN.

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

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

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

Bomnpoc 31 Ilpu crutomHoii o6iagyHOCTH OTOCHHTE3A.



Bompoc 32 KneTtouHoe nbIxaHue.

Bomnpoc 33 ButamuH, BXoAsuuii B COCTaB MUPUIMHOBBIX JETHIPOTreHA3.
Bonpoc 34 CobctBennas JJHK B kinerkax.

Bompoc 35 IIpoaykToM ruaposin3a Kpaxmania.

Bompoc 36 Peakuuu rimkonusa.

Bompoc 37 KoHeuHblil TPOIYKT TJIMKOJIN3A.

Bomnpoc 38 IIponykT aHa3poOHOT 0 JbIXaHUS.

Bonpoc 39 Ilornomenue Boasl (H20) B nukine Kpebca mnpoucxomuT B XoAe peakuuu
MIPEBPAICHUS KUCIOTHI.

Bonpoc 40 IlepeHocunku 3JIeKTpPOHOB 00pa3ylOT Ha BHYTpPEHHEH MeMOpaHe MHUTOXOHIpUN
YeThIpe KOMIUIEKCa; MPH 3TOM OKUCIEHHE CYKIMHATa (SHTapHON KHUCJIOTHI) KaTalU3UPyeTCs
KOMILIIEKCOM.

Bomnpoc 41 IIpu o6pa3oBanuu peopuTrHA BHITSKKA 3€JEHOTO JIMCTA.

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

Bonpoc 43 3nauenue mneHTo30¢ocdaTHOro LUKIA y pacTeHHIl 3aKiodaercs B TOM, YTO OH
CHa0XaeT KIEeTKH.

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

Bompoc 45 YHuBepcanbHBIM UCTOUHUKOM 3HEPTUU I IPOLIECCOB JKU3HEAECATEIBHOCTH CIIYKUAT
Bormpoc 46 B npouiecce apixanust mpy pacuierlJIeHUH yriaeBoAoB Hanbobiiee kommuectBo ATO.
Bonpoc 47 I'puGoBuiHbIe YaCTHUIIBI HA BHYTPEHHEH MEMOpaHe MUTOXOHIPUM ABISIOTCS ...
Bomnpoc 48 OnpenenuTs MHTEHCUBHOCTbD JIbIXaHUSI PACTEHUH.

Bomnpoc 49 JIpixarensublil kodpdunnent(IK) npopocumx cemsH MoICOTHEIHHKA.

Bonpoc 50 OxucnurensHoe hochoprinpoBaHue.

Bompoc 51 B cocraB ackop6aTokcuia3sl BXOAMT.

Bompoc 52 JIns 6nocuHTe3a )KUPOB JBIXaHUE TTOCTABIISET:

Bonpoc 53 3akmounTenbHblii 3Tan a3poOHOro JbIXaHusl.

Bomnpoc 54 JloHop 271€KTpOHOB, IBUTAIOIIMXCS 10 JIEKTPO-TPAHCIOPTHON IIE€NU JIbIXaHUS.
Bonpoc 55 Opranonamu B KOTOPBIX IPOUCXOAUT Ipolecc (OTOCHHTE3A.

Bompoc 56 XpomoTorpaduueckuii MeTo]] pa3aeneHus MMTMEHTOB IPETOKHIL.

Bomnpoc 57 Peakuus riavkonusa.

Bonpoc 58 OO0uiue 4yepThl AbIXaHus U OTOCHHTE3A.

Bonpoc 59 Kapatunouibl oriomaroT.

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

Bompoc 61 B pesynbrare cBeroBoi (ha3el poTOCHHTESA.

Bormpoc 62 C3-nyth poTonCHTE3A.

Bompoc 63 ButamuH, BX0oAg1IKNA B COCTaB MUPUIUHOBBIX AETUIPOTreHa3.

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

Bompoc 65 Ponp cBetoBoit ¢a3el B (porocmHTE3e 3akitouaeTcs B TOM, YTO B XOJAE Hee
00pa3yTCs MOJIEKYIIHI.

Bonpoc 66 Ilornomenue Boasl (H20) B nukime Kpebca mnpomcxoauT B Xoie peakuuu
MIPEBPAICHUS KUCIIOTHI.

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

Bonpoc 69 McxonusiM MaTepraioM uist JOTOCHHTE3A.



Bompoc 70 [lns pacTeHH XapaKTepeH TUI ITUTaHUS.
Bormpoc 71 Tlpu crutomHoi 061avHOCTH (OTOCMHTE3a OrPaHUYUBACTCA.

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

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

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

Bompoc 77 Ilpu B3auMOAeHCTBIH XJIOPO(UILIA CO IIETOUBIO.
Bormpoc 78 XpomoTorpadudeckuit METO pasiesieHus MUTMEHTOB.
Bomnpoc 79 Peakius raukosnusa.

Bormpoc 80 Cunrte3 AT® B kieTkax.

Bomnpoc 81 Ilpu cruomHoii o61agyHoCcTH (OTOCHHTE3a OTPAaHUYHBACTCS.

Tema 3 Poct m pasButue pacteHuil. CUHTE3, NMPEBPALIECHUE M MEPEIBUKECHUE OPraHUYECKUX
BELIECTB B PACTCHUU

Bonpoc 1 Haubonee nepcnekTUBHOE C TOYKU 3peHHs] OMOJIOIMM, arpOTEXHUKU M 3KOHOMHKHU
pa3MHOXEHHUE.

Bonpoc 2 CoenuHeHusi, ¢ MOMOIIBIO KOTOPBIX OCYUIECTBIISIETCS B3aUMOJECHCTBHE KIIETOK,
TKaHEe M OPraHoB M KOTOpPbIE B MAaJIbIX KOJMYECTBAX HEOOXOAMMBI JJIs 3aIllycKa U PEryJIsaluu
(bU3NONOTHYECKUX U MOP(HOTCHETUIECKIX TPOrPaMM.

Bonpoc 3 Xumudeckre B3auMOIeHCTBUS MEXKIY PACTEHUSIMU B COOOIIECTBAX.

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

Bonpoc 5 CBOICTBO cOMaTUYECKUX KIETOK PACTEHHUH MOJHOCTHIO PEATU30BbIBaTh MOTEHIIMAI
pa3BUTHSL.

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

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

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

Bomnpoc 11 CocrosiHue noKos HEea0ro pacTeHHs XapaKkTepru3yeTcCs.
Bomnpoc 12 Curnan ajs BCTYIUICHUS paCTEHUSI B COCTOSIHUE TTOKOS.
Bomnpoc 13 IlpaBunbHast mociae1oBaTelbHOCTh (a3 B OHTOT€HE3€ KIIETKH.
Bompoc 14 Beictpoe yBennueHrue oobemMa KIETKH.

Bompoc 15 Perynupyer BTOpU4HOE yTONIIEHHE KOPHS.

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

Bonpoc 17 OcHOBHBIM UCTOYHUKOM (hocGaTOB MPU MPOPACTAHUH CEMSH.

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



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

Bomnpoc 21 Cornacno teopun TyMaHoBa, pacTeHUs NPOXOAST TPH dTana MOArOTOBKU K 3UMOBKE.
Bompoc 22 [ToBpexkaeHns 4aCTH pacTEHHs UM BCETO OPraHU3Ma.

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

Bonpoc 24 Bup mokosi, KOTOpblid 00yciaBIuBaeTcs: GU3NOIOTHYECKUM COCTOSSHUEM PACTCHUS H
SBJIAETCS CIIEJCTBUEM €€ DBOJIIOLUU.

Bompoc 25 Cxapuduxarusi.

Bomnpoc 26 Knerounoe cTpoeHre opraniu3MoB.

Bompoc 27 BeretanimoHHbIN METO — 3TO BhIpALlIUBAHUE PACTCHUI.

Bompoc 28 IIpocTpaHcTBeHHas opraHu3anusi OTACIbHBIX YacTel, pa3aeneHue QyHKIUS MO OCH
pacTeHul.

Bonpoc 29 BausiHue oqHuX yacTeil opraHu3Ma Ha CKOPOCTb M XapaKTep pocTa ApYyTrux.

Bompoc 30 B peryssiuuu npopacTaHusi CBETOUYBCTBUTEIBHBIX CEMSH.

Bomnpoc 31 I'a3006pa3HbiM (pUTOTOPMOHOM SIBJISIETCH ...

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

Bomnpoc 33 3anepxath cTapeHre OIHOJIETHUX PACTEHHIA.

Bormpoc 34 ®utoropmMoH, CriocoOCTBYIONINN 3aKPBIBAHUIO YCTHHII.

Bompoc 35 Ilapa3uTtsl, nocensrouecs Ha MEpTBbIX OCTaTKaXx.

Bonpoc 36 3aBucuMOCTb pocTa M pa3BUTHUS OJHUX OPTaHOB PACTEHUH OT IPYTUX.

Bomnpoc 37 Ha nosne nimeHuIbpl MOXHO HAaWTH MPOPOCTKHU, JIUIIIEHHbBIE 3€JIEHOM OKPACKH.

Bonpoc 38 OcHOBHBIM UCTOUHUKOM (hocaTOB MPU MPOPACTAHUH CEMSH.

Bomnpoc 39 HauBsiciiei KaJopUitHOCTBIO.
Bompoc 40 Perynupyet BTOpU4HOE yTONIIEHUE KOPHS.

Bonpoc 41 TIlokoii, KOTOphIii 00YCITaBIMBAIOT HHTUOUTOPHI, COAEpXkKAIIMecs B CEMEHax H
MPENATCTBYIOIINE TPOPACTAHUIO.

Bompoc 42 Tlokazarens, Bo3pacTaloluii Ipy MPOropKaHUU KUPOB U MACEIL.

Bompoc 43 BausiHue olHUX YacTeil OpraHnu3Ma Ha CKOPOCTb U XapaKTep pocTa APYrux.

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

Bompoc 45 [Ipouecc 3BOMIOIMOHHOrO Pa3BUTHS PACTUTENBHBIX OPraHU3MOB, IPUHAIEKAIINX K
OJTHOMY TaKCOHY.

Bomnpoc 46 Iloka3aTeins, BO3pacTarolyil Ipy NpOpacTaHUU CEMSH MAaCIUYHBIX KYJbTYP.

Bonpoc 47 Yem obecrieunBaroT pacTeHUE-X0391MHA KIyOeHbKOBbIE OAKTEpPHH.

Bomnpoc 48 IIutaTenbHas IeHHOCTb O€JIKOB 0000BBIX KYJIbTYD, %0.

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

Tema 4. MunepanbHoe nutanue pacteHuid. [Ipucnocobnaenue nu ycToH4MBOCTb PACTEHUM CPEb

Bonpoc 1 Kontpons (anarHoctuka) 3a TUTAHUEM PACTEHUI Ha OCHOBE aHaJIU3a IOYBHI.
Bonpoc 2 Cpena, B KoTOpO#i 60JIbI1I€ BCEI'0 MUKPOOPTraHHU3MOB.
Bomnpoc 3 Conepxanrie KaJablHs YBEIMYUBAECTCS IO MEPE CTAPEHUS TKAHEH.

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

Bomnpoc 7 BHyTpu KieTkH B mepefadye CUTHAJIOB K TEHOMY.

Bonpoc 8 DddexkTuBHOE NepeaBHKeHnEe MUHEPAIbHBIX BEUIECTB U MPOIYKTOB (POTOCHHTE3A IO
cocyaaM o0ecreunBaeT BHICOKAsk CIOCOOHOCTh BOMBI.

Bonpoc 9 KnnyOenbkoBble OakTepru 00ecrieunBaroT pacTeHUE-X031HA.



Bomnpoc 10 HegoctaTok a3ota B 1o4se.

Bompoc 11 Henocratk xene3a y pacTeHH.

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

Bormpoc 14 TTonoOHoO 3acyxe Ha pacTeHUE ICHCTBYET.

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

Bompoc 16 Cpena, B koTopoit 00JibIie BCET0O MUKPOOPTaHU3MOB.

Bonpoc 17 CriocoOHOCTb TEIIOMIOOUBBIX PACTEHHUH BBIIEPKUBATH TEMIIEPATYpPbl HECKOIBKO
Boime 0°C.
Bompoc 18 B 3amuTe pacrennii ot nH}EKIuii 60JIbITYIO0 POJIb.

Bomnpoc 19 YVkaxuTte psii 31eMEHTOB, BKIIOYAIOIIMI TOJIBKO MAaKPO3JIEMEHTHI.

Bompoc 20 Ykaxute psii 31EMEHTOB, BKIIOUAKOLIIUN TOJIBKO MUKPO3JIEMEHTHI.
Bomnpoc 21 K MukposiemeHTaM OTHOCST 3JIEMEHTHI.

Bormpoc 22 B nepBslii epruoA 3aCyXu B JIUCThAX PE3KO BO3pACTaET COJAEPIKAHUE.
Bompoc 23 Buonoruueckast moraomaroriasi CrtocoOOHOCTh MOYBHI.

Bompoc 24 3nauenne Maruus [y pacTEHUN.

Bomnpoc 25 Cpena, B KOTOpoii 60J1b111€ BCEro MUKPOOPTraHU3MOB.

Bompoc 26 YacTh pacTeHHs ¢ HAUMEHBIIUM KOJIUYECTBOM HUTPATOB.

Bonpoc 27 IlpumoceBHOe ymoOpeHHE BHOCAT OJHOBPEMEHHO C TIOCEBOM HWJIHM IOCAIKOU
pacTeHuM.

Bompoc 28. ®opMupoBaHue NMPOYHON COJIOMHUHBI U MPEIOTBPAIICHUS TOJIETaHUs, 3€PHOBBIM
KYJIbTYypaM.

Bompoc 29 IIpoButamMmuuom A.

Bonpoc 30 ITycro3epHOCTb Y XJIEOHBIX 3JIaKOB BBI3BaHA HETOCTATKOM.

Bonpoc 31 Mopo30cTOHKOCTh 03UMBIX KYJIBTYP MOBBIIIAIOT YAOOPEHHUS.

Bonpoc 32 Kaknx XUMHYECKUX 3JIEMEHTOB B KJIETKE OOJIbIIE BCETO.

Bomnpoc 33 I'ubenp pacteHuil moj O0OJIBIIMM CHEKHBIM ITIOKPOBOM.

Bonpoc 34 Xumuueckue B3auMOIeHCTBUS MEXAY PaCTEHUSIMH B COOOIIECTBAX.

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

Bonpoc 37 DddexTuBHOE MEepenBUKEHNE MUHEPATbHBIX BEIIECTB U IPOAYKTOB (DOTOCHHTE3A O
cocynaM o0ecreunBaeT BHICOKasi ClIOCOOHOCTD BOJIBI.

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

IIpouenypa oueHNBAHUS TECTUPOBAHMS:

ITocne wm3ydeHus Marepuana CTyJEHT HPOXOIUT TecTupoBaHue. Kaxaomy oOyuaromemycs
pa3zmaercs KOMIUIEKT TECTOBBIX 3aJaHMM, COCTOSIIMX M3 TECTOBBIX 3aJaHUN IO pasjeiaM
aucuumnHeel.  [IponomkuTenbHOCT TecTUpoBaHUA 45 MUH. Meron tectupoBaHus —
Oymaxubiii, cucrema Moodle. CrymeHTy HEO0XOAMMO BBIOpaTh OMMH WA HECKOJIBKO
MIpaBUJIbHBIA OTBET.



Kpurepuu oueHku TeCTUPOBAHMSA |
Kpurtepuu ouneHku:

- OlIeHKA «OTJIMYHO» BBICTABISETCS 00YyJaromeMycs, €Clii OH JEeMOHCTPUPYET OT
85-100% BeIimonHeHus 3aganuii. Bee TpeboBanust, MpeabsBIsiEMbIE K 3aJaHHUIO, BHITIOJHEHBI.

- OLIEHKA «XOPOILL0» BBICTABJSIETCS] 00y4YaroIIEeMyCsl, €CJId OH J€MOHCTPUPYET OT
71-84% BrimonHenus 3aganuii. Bce TpeGoBanus, npeabsaBisieMble K 3aaHHUIO, BHITIOJHEHBI.

- OlleHKA «YIOBJIETBOPUTEJIBHO» BBICTABISIETCS O0O0ydYaromemycsi, ecid OH
nemoHcTpupyet oT 50-70% BeImOMHEHUS 3aaHus. BONbBIMHCTBO TpeOOBaHUMN, PEAbSBISIEMbIE
K 3a/IaHUIO0, BBITIOJIHEHBI.

- OlleHKA «HEeYAOBJIETBOPHUTEJBHO» BBHICTABISETCS OOydYaIOLIEMyCs, €cld OH
nemMoHcTpupyeT MeHee 50% BBITONHEHUS 3aqaHus. MHorue TpeOOBaHUS, MPEIbIBIIEMBIC K
3a/IaHNIO0, HE BBITTOJTHEHBI.

5 3AJAHUA JJI BHIMTOJTHEHUSA KOHTPOJIBHOM PABOTHI
YACTD I. IEPEYEHDb BOITPOCOB JJI1 BBIIIOJIHEHUSA
KOHTPOJIbHOM PABOThHI

Pa3nen 1. ®usnosiorus 1 6MOXMMUs PACTUTEIBHOMN KIETKHU

1. OOuwmii mnaH CTpOEHUS PACTUTEIBHOM KJIETKH, €€ OTIMYHME OT >XKMBOTHOH. OCHOBHBIC
KOMITOHEHTBI PACTUTEIbHON KIETKH U UX (PYHKIIHH.

2. Cocras, cTpyKTypa, QyHKIHHA siapa KieTKd. HyKIenHOBbIE KHCIOTHI.

3. XuMHYECKUIl COCTaB, CTpOEHME M (YHKIMH KJIETOYHOM O000J0YKH; €€ pojib B
MOTJIOTIEHUH BEIIECCTB.

4. CocraB, cTpoeHue, GYHKIIUU MUTOXOHAPUHN M XJIOPOILJIACTOB.

5.  AmwmHOKUCI0TB. CTpOCHHUE, CBOWCTBA, KJIACCH (PUKALIHSL.

6. Cocras, cTpyKTypa, PyHKIIUU OEIKOB.

7. Knaccudukamus O0enKoB.

8. Jlummapl, ©X cocTaB, CTpOeHHE, PYHKITUH.

9. VYrneBonsl pacTeHHil.

10. MeMOpaHbI KIETKH, UX XUMUYECKHI COCTaB, CTPOCHUE, (PYHKIIUU.

11. Xumnueckas npupoaa, pyHKINH, cOCTaB (hepMeHTOB. BuTaMUHBI Kak COCTaBHbIE YacTU
(epMeHTOB.

12. CneunduvaHocTh pepMeHTOB. MexaHU3M JelcTBUS (hepMEHTOB.

13. Knaccudukanus ¢pepmenToB. DepMeHTHI Ki1acca ruapoJas.

14. TlonsiTue o HeMmerabomMyeckoM (MACCMBHOM) W METa0OJIMYeCKOM (aKTHBHOM)
TIOTJIOIIEHUH BEIIEeCTB KJIeTKou. Posb qud py3um.

15. Posnb KJIETOYHBIX IEPEHOCUYNKOB B IMOTIIOMIEHNH BemecTB. [TnHOmmTO3.

Paznen |l. Boansblii pesxxuM pacTeHui

=

ConepxaHue, CBOMCTBA U POJIb BOABI B KU3HU PACTECHUN.

[lonsitue 00 ocMoce, OCMOTHMYECKOM MOTEHLMAIE W OCMOTUYECKOM JIaBJICHUHU.

VYpauenue Baut-T'odda.

3. PactutenpbHas KkieTka Kak OCMOTHYeCKas cHUCTeMa. MeTonbl  OIpelneieHHs
OCMOTHYECKOTO JTABJICHUSI.

4. TlornomeHue BOABI PACTHUTEIBHOW KIETKOW. MeETONbl ONpenaeiaeHus] COCYIICH CHIIBI
KJIETKH.

5. BemuuuHBI OCMOTHYECKOrO JaBJIEHHS M cocyiledl cuibl. dusznonmorumdeckas poJib
OCMOTHYECKHX MPOLECCOB.

6. KopHeBoe naBieHue, cocymas ¥ HarHETArIas AeSITeIIbHOCTh KOPHEBOW CHCTEMBI.

Brusinue gakTopoB cpeasl Ha MOTIIOMIEHUE BOJBI PACTCHUEM.
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Tpancnupanus, ee 3HaueHue B KU3HM pacTeHuid. I[lokasartenu, XxapakTepusyoolmue
TpaHCIUPALNIO (MHTEHCUBHOCTD, MPOAYKTUBHOCTb, TPAHCIMPALIMOHHBINA KOAPPUIIMEHT).
YerbuuHas M KyTHKYJSIpHas TpaHcnupauus. MeToabl CHUXEHHS TpaHCHUpPaLUU
(aHTUTpaHCIUPAHTHI).

@opMbl BOZIBI B I0YBE U UX JOCTYIIHOCTb PACTEHUIO.

VYcTbUuHAs M BHEYCTbUYHAS PETYIISLMS TPAaHCIUPALUH.

Bonuenii  Oamanc pacreHuit. BoaHbIA geuIUT, 3aBSJaHWE; WX BIUSHUE Ha
KHU3HEIEATEeIbHOCTh PAaCTEHUH.

XapakTepucTHKa pa3jMYHbIX TPYNI PACTEHUH MO MX BOJHOMY PEXKUMY: THTPO(UTHI,
Me30(PHUTHI U KCEPODUTHI.

[lepenBurkenune Boapl B pacTeHUU. Poiib BEpXHEro (TpaHCIUpPALKsl), HUKHETO (KOPHEBOE
JlaBJIEHUE) JBUrateled BOJHOIO TOKA M CHJI CLEIJIEHHS MOJEKyJl B cocynax ais
MOJHSTHUS BOJBI HA OOJIBIIYIO BBICOTY.

Opomenne. @u3nonoruyeckue crnocoosl opeeeHust CPOKOB U HOPM I0JINBA.

Pa3gea III. ®orocuures

Ompenenenue, 3IeMEeHTapHOE ypaBHEHHE mporecca GorocuHTesa. [lmanerapuas poib
(dboTocuHTE3A.

[IurMeHThI XJI0pONIACTOB, X YUaCTHE B IIPOLIECCAX KUZHEAEATEIbHOCTH PACTEHUM.
Xnopoduiibl, UX CyMMapHas U CTpyKTypHas Xumuueckas hopmyia, QyHKIUH.
Kapotunonas! u ux poiis B mporecce GOTOCUHTE3a U APYTUX MpoIleccax.

Ponp nurmenTtoB B mornomeHud cBera. Mx cnektpsl norsomeHus. I[lonstue o
BO30YKJICHHON MOJIEKYJie XjIopoduiuia.

CaeroBas cTaaus dboTocuHTE3A. ®doTosn3 BOJIbI. DOTOCUHTETUYECKOE
(dhochopunupoBaHue.

TemuoBas cragus ¢potocunresa. [lukn KansBuHa.

OcobenHoctn  (OTOCHMHTE3a y  HEKOTOPBIX BHJOB pPAacTeHUHl  TPOMUYECKOTO
npoucxoxenus (Cs - myTh OTOCHHTE3A).

3aBUCHMOCTh (POTOCHHTE3a OT dTala OHTOTeHe3a, Co/lepKaHus XJIopoduLa.

[TonsitTue o cBeroBoM HachkileHUH. CBETOMOOMBBIE U TEHEBBIHOCIUBBIC paCTEHUSI.
CBeTOKYIbTYpa CENbCKOXO03IMCTBEHHBIX PACTCHUM.

Bmusnue TtemmepaTypel W BOAHOro pexuma Ha ¢dotocuHTe3. CyTOUHBIH X071
(dboTocuHTE3A.

3aBUCHUMOCTb Tporecca (POTOCHHTE3a OT KOHIIEHTPAIMK YTJIEKUCIIOTO Ta3a U KUCIopoia
B BO3JIyXE€.

[TonsiTe 00 MHTEHCUBHOCTH M YUCTON MPOAYKTUBHOCTH (POTOCHHTE3A.

dortocuHTe3 B TOceBax. BnmsHue Ha (POTOCHHTE3 TYCTOTHI CTOSHHUS MU CIIOCOOOB
pa3MeIIeHus pacTeHU, OPOIICHHUS, Y00 pEHUH.

Ponp munepanbHOro nutanus B mporeccax GoToCUHTE3A.

Paznen IV. /Ibixanue pacrennii

JpixaTenbHplii K0O9)QUIUEHT W MHTEHCHUBHOCTH JIBIXaHUS, WX 3aBHCUMOCTH OT
YCIOBUM.

CyMMmapHOe ypaBHEHUE XUMHUYECKUX ITPEBPAIICHUN MTPU JbIXaHUU. 3HAYEHUE JbIXaHUS
B JKU3HU PaCTEHUM.

OKHUCIUTEIFHO-BOCCTAHOBUTEIIFHBIE CUCTEMBI pacTeHul. [lernporeHassl 1 OKCHIA3bI,
uX QYHKIUU.

[TonaTue 06 aHa’pPOOHOM M a3POOHOM JBIXaHHH.

CyTb aHaspoOHOM (ha3bl NbIxaHus (TIUKOIN3) U ee PU3U0IOTHYEeCcKast POJlb.

Adpobnast ¢daza gpixanus (umkin KpeOGca). DHepretmueckoe u MeTabOIMYecKoe
3HAYEHHE.
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JbixaTenbHas nenb. [{lutoxpomHas cucrema, ee GyHKIHOHAIbHOE 3HAYCHHUE.

AT® u xopepment A (KoA) — HocuTenwm MaKpOIHEPreTUYECKHX CBS3EH; pOJb
IBIXaHUS B UX OMOCHUHTESE.

Csi3b (conpsikeHue) apixanus u ochopuarpoanus. XemuocMoTtrueckas Teopus I1.
Murtuenna.

3aBHCUMOCTH JBIXaHHUS OT PA3JIUYHBIX (PAaKTOPOB OKpPYKaIOLIeH cpesl (TeMmepaTypa,
BJIA)KHOCTb, T'a30BBIN COCTaB U 1Ip.).

IIpuempl ympaBiieHUs JBIXaHMEM BO BpPEMsS XPAaHEHMS CEJIbCKOXO3AHCTBEHHON
MPOAYKIIHH.

Bnusinue cBeta Ha npixanue. [lonarue o GpoToapixaHuu.

B3aumocBsa3b MexIy (POTOCHHTE30M U JbIXaHUEM.

IToHATHE O ABIXaHUU POCTA U JIBIXAHUU MOJAEPKAHUS CTPYKTYP.

[TonsiTHe O TAMOKCHIATHOM M TeHTo3odocdatHoM mukie. X 3HaYeHHe B KHU3HHU
pacTeHuil.

Paznen V. PocTt n pasBuTHe pacTeHuil

ITonsitue o pocre u pazBuTuu pacreHuid. Passl pocTa KIETOK.

KynbTypa n301MpOBaHHBIX PACTUTENBHBIX KJIETOK U TKaHel. Mcnoip30BaHue MeTona B
PACTEHUEBOJICTBE.

Tunel pocta opraHos pacTeHUi. bosblnas KpuBas pocra.

dakTopsl cpebl, BIUAIOLIME HAa POCT pacTeHuil (Temneparypa, CBET U Ap.).

Ilokoi pacTeHud M €ro 3HayeHWe; NPUYUHBL, BUIbl NOKOS. DU3HOJIOrHYECKue
OCOOEHHOCTH TOKOSIIMXCS TKaHEd W OpraHoB; CIOCOObI HapyUICHHUS U MPOJJICHUS
IIOKOSI.

JIBU>KEHUS OpraHOB PacTCHUN.

[TonsTre o puTOoropMoHax, uX PU3UOIOTHIECKAS POJIb.

AyKcHHBI, THOOEpeUIMHBl M LUTOKUHUHBL XUMHYECKash MpPUpPOJa, MECTO CHHTE3a,
¢uznonornyeckas posib, IPUMEHEHNE B IIPAKTUKE CEJIbCKOI0 X034HCTBa.

Wuruburtopel pocra pacteHuil (alOcmu3oBasi Kuciaora, 3TujeH). llpumenenue B
MIPAKTUKE CEIbCKOr 0 X035 CTBA.

Cunternueckne (U3MONOTMYECKH AKTHUBHBIE BEIIECTBA M HX MPAKTHUYECKOE
HCIOJIb30BaHUE.

B3aumopneiictBue opranos pacteHus. Koppensauus u nojsipHOCTSb.

[TousiTHE 00 OHTOr€HE3€e U ero JTamnax.

doronepuoausM. I'opMoHanbHas TeOpUs Pa3BUTHS paCTEHUM.

Tepmonepuonusm U sSpoBHU3aLMs PAacTeHUH. 3HaU€HHE MX Ul MPAKTUKH CEJIbCKOrO
XO3MCTBA.

OCHOBHBIE TIOJIOKEHHSI TEOPHUHM LUKIMYECKOIO CTAPEHUS U OMOJIOKEHHUS PaCTEHUM.
IIpakT4eckoe 3HaUEHUE.

Pa3znen VI. Cunres, npeBpaileHue u nepeaBukeHue
OpPraHU4ecKMX BelleCTB B PACTEHUH

[ToHsiTHE O KOHCTUTYIIMOHHBIX M 3aIIaCHBIX BEIIECTBAX B PACTCHUH.
[peBparieHue KkpaxMana 1 caxapo3bl B pacteHur. ©epMeHThI TpeBpaleHHs.
[TpeBpaiieHre a30TUCTHIX BELIECTB IIPU IIPOPACTAHUH CEMSH.

buocunTes 6enka. Ponb HyKJIeHHOBBIX KUCIOT B OMOCHHTE3E.

[IpeBpaieHre TUMUAOB B PACTCHUH.

Burtamunsbl, ux ¢pusnonorunueckas poib. Kiaccudukanus BUTAMUHOB.
BuTtamMuHBL, pacTBOPHMBIE B XKHpPaX U PACTBOPUTEISX KUPOB.
BonopacTBoprMbIe BUTAMUHBI.
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AHTOIIMAHBI — TUTMEHTBHI KJIETOYHOTO COKa pacTeHUi. XHMHYecKas TMpUpoja,
¢duznosnornyeckas poJb.

®aBoHBI ¥ (JTABOHOJIBI, UX XUMHUUECKasi TPUPOAa U GU3UOJIOTHIECKas POJIb.
['muko3mapl W ankajaouabpl, WX  XUMHYECKHH  COCTaB, COIEp)KaHUE B
CEJbCKOXO035H CTBEHHBIX PaCTEHUSX.

Oprannyeckue KUCIOTHI.

AHTHOMOTHKY U (DUTOHITUIBI PACTCHUIA.

[Tepemernienne u TpaHCIIOPT OPraHUYECKUX BEIICCTB B PACTCHHH.

Jy6unbuble BemecTBa. Kayuyk.

Pa3znen VII. MuHepajibHOE IUTAHHE PACTCHUH

Heobxonumpie pacTeHUIO MaKpORJIEMEHTBI, X YCBOsSIeMbIe (OPMBI, (GPU3UOJOTHUYECKAS
pOJIb.

HeoOxoaumble pacTeHUI0 MUKPOIJIEMEHTHI, UX (GU3UOJIOTUYECKas POJIb.

[Ipr3Haku HEAOCTATOYHOCTH MUTATEIBHBIX 3JIEMEHTOB B PACTEHUH.

Ponb xopHEBO# cucTeMBbI B MOTJIOIIEHUH, CHHTE3€ U BBIJICJIICHUN BEIIECTB. 3HAUCHHE
ATUX MOHATUHN JJI1 NPAKTHUKH CEIbCKOI0 X035MCTBa.

[Tonsitue o mukopusze u puszocdepe. Poab MUKpOOpraHM3MOB B a30THOM IMHUTAHHUH
pacTeHuil.

Posnb a3zota B xu3HM pacTeHuid. UcTOUHMKY a30Ta JJi1 paCTEHUIA.

Oco00EHHOCTH a30THOTO MUTaHUsI O0OOBBIX PaCTCHUH.

BoccranoBieHre HUTPATOB B PACTEHUSX.

OU3N0IOrHIECKNEe OCHOBBI TPUMEHEHUS Y00 PEHHIA.

HekopHeBas moKOpMKa pacTeHUI; €€ POJib B TOBBIIEHUH Ka4eCTBA 3€pHA.
BripanmBanue pacTeHuil 0€3 MOYBBI B MCCIIEIOBATELCKUX (BEreTallMOHHbBIE METO/IbI)
Y TEXHOJIOTUYECKUX LIETISAX.

BxitoueHne aMMuaka B COCTaB OPraHUYECKUX COCUHEHUM.

BivstHue BHyTpEHHMX M BHEIIHUX YCJIOBUM HA KOPHEBOE MUTAHUE PACTECHU M.
BrinenurensHas GyHKIUS KOPHEBOI cUCTeMbI. AJUIeNonaTus.

[TprurHBl HAKOTIJICHUS M30BITOUHBIX KOJMYECTB HHUTPATOB B PACTEHUSAX M IMYTH UX
CHUKEHHUS B CEJIbCKOXO03MCTBEHHON MPOAYKLIHH.

Paznen VIII. Ilpucnocod1eHne 1 yCTOHYNBOCTH PACTEHUH

H3menenue B oOMeHe BelIecTB IIpu neperpese. JKapoycToHYMBOCTh pacTeHUH.
H3meHeHue GU3NO0IOrHYECKUX U OMOXMMHUYECKUX MPOIIECCOB B YCIOBHIX 3aCyXH.
3acyxoycToiunBOCTh pacTeHuil. [IoHsATHE 0 KpUTHUECKUX MTEpHOAaX.

ITyTn noBeleHNs 3aCyX0yCTONYMBOCTH PACTCHUM.

[Ipucniocobnenre  pacTeHMH K  HM3KUM  TOJOXKUTEIbHBIM  TEMIIEpaTypam.
XononoyctoitunBocTh pacTeHuil. CriocoObl €€ MOBBIIICHHS.
OU3N0NI0r0-0MOXUMUYECKHE U3MEHEHHS y TEIJIONIOOMBBIX PACTEHHH MOA AelCTBHEM
MOHM>KEHHBIX MOJIOKUTEIIbHBIX TEMIIEPATYP.

Peakuuss pacrenuii Ha 3acosieHne 1o4Bbl. ConeycroiuuBocTh. I[lpuemsbr ee
IIOBBIILICHHUS.

VYcnoBus v IpUYMHBI BBIMEP3aHU PACTEHU. MOp030yCTONYMBOCTS.

Teopus 3axaiMBaHus pACTEHUH K €W CTBUIO HU3KUX TEMIIEPATYD.

[loBpexxkieHHEe O3MMBIX pACTEHHMH B OCEHHE-BECEHHUN IMepuoja  (BBIIPEBaHUE,
BBIMOKaHUE U Jp.).

BnusiHue Ha pacTeHne U30bITKa BIIArHy.

VY cTONYMBOCTH pacTeHui K noJieranuio. CrocoObl MOBBIIIEHUS YCTOHYUBOCTH.

VY CTONYMBOCTh pacTeHUI K BPEIHBIM ra3000pa3HbIM BBIJEIECHUSM TPOMBIIIJICHHOCTH U
TPAaHCIOpTAa.



14. OcobeHHOCTH  (U3MOJOTHYECKUX TIPOIECCOB y OONBHOrO pacTeHUs. Bumsl
YCTOHYHBOCTHU K MH(EKIIMOHHBIM 3200JICBAHUSM, METO/IbI TIOBBIIICHUS YCTOWIUBOCTH.

15. Tlpu4uHBl HAKOIUICHUS W30BITOYHBIX KOJIMYECTB HUTPATOB B PACTCHHUSAX, NMYTH HX
CHUKEHHUS B CEJIbCKOXO03AMCTBEHHOU MPOAYKIIHUH.

IX «®Pusnonorust u 6noxumusi GopMUPOBAHUS KauyeCTBA YPO:KAS C.-X. KYJIbTYpP»

1.  Ponb reHeTMUecKHX W BHEIIHUX (PAaKTOPOB B HANPABJICHWH W WHTEHCU(DUKAIINH
CHHTE32 3aacHBIX BEIIECTB B MPOJYKTHBHBIX OpraHax pacTCHUS.

2. OcHoBHBIE (DUBHOJIOTO-OMOXUMUYECKUE  TPOIECCHI, IMPOUCXOASAIINE  TIPH
(hopMUPOBAHUU CEMSIH.

3. ®Dusznonornueckrue OCHOBHI MOJYUYCHHS U XpaHEHUsI CEMEHHOI'0 MaTepuaa.

4.  @opmupoBaHUE KayeCcTBa IPOAYKLHUH CaJOBOJCTBA.

5.  ®uznonoro-6MOXMMHUYECKHE TPOLECCHl IMpH 00pa3oBaHUM MPOTYKTHBHBIX
OpPraHoB 3€PHOBBIX KYJbTYD.

6. ®usnonoro-6MOXMMHYECKHE IPOLECCHl MpH 00pa3oBaHUU MPOJYKTHBHBIX
OpraHoB 3epHOO00OOBBIX KYIBTYP.

7. ®u3nonoro-OMOXMMUYECKHE TMpoLecChl Npu 00pa30BaHUU MPOAYKTHUBHBIX
OpPraHoB MacCJIUYHBIX KYJBTYP.

8. BnusHue nmpuponHO-KIMMAaTH4YecKuX  (AKTOPOB, TMOTOAHBIX  YCIOBUH U
arpOTEXHUKHU Ha KAYECTBO YpOXKasl.
0. OU3MOIOrMYecKue OCHOBBI XPaHEHHUSI YPOXKasl.

10. ®uszuonoro-6MOXUMHUYECKHE TMOAXOJAbI B pPa3pabOTKe MPUEMOB IOIYUYEHUS
HKOJIOTUYECKU YUCTOU NPOJYKIIMH

11. CnocoObl peryiaupoBaHHsl TPAHCIOpPTAa BEIIECTB C IEJBI0  IOBBIIICHUS
YpOXKaHHOCTH C.-X. KyJIbTYp U KaueCTBa MPOAYKIUU.

12. BnwusHEE NPUPOIHO-KIMMATUYECKUX (PAKTOPOB HA XUMHUYECKUH COCTaB PacTEHUSI.
13. OcHoBHBIE  (PU3HOTOTO-OMOXMMHYECKHE  MPOIECCH, MPOTEKAOIIUE  IPH
(bopMHPOBaHUYU MPOAYKTUBHBIX OPraHOB MJI0OAO0BO-ATOJHBIX KYJIbTYD.

14, OcHoBHbIE  (PU3HOTOrO-OMOXMMHYECKHE  MPOLECCHl, MPOTEKAIoIIUe  IpH
(bopMUpPOBaHNYU MPOAYKTUBHBIX OPraHOB KOPHETLIOAOB.

15. OcHoBHbIE  (PU3HOIOrO-OMOXMMHYECKHE  MPOLECCHl, IMPOTEKAIOIIUE  IPH
(opMHPOBAaHUU NPOAYKTUBHBIX OPraHOB KJIyOHEINJIOI0B.

YACTbD II. OIIBITHI U HABJIFOAEHU A

1. Conep:xkanue BOABI B TKAHSX Pa3JIMYHBIX pacTeHHil. OTBEMIMBAIOT TOYHO Ha BECax
500 r (250 r) xyOHel kaprodens (010K, KOPHEIIOIO0B | JIp.), IUCTheB. MI3Menb4aroT u ObICTPO
BBICYIIIMBAIOT Ha COJHIIE (B yXOBKe). CyXue TKaHHU B3BEIIMBAIOT U PACCUMTHIBAIOT COICPIKAHIE
BOJIBI M CYXOT'O BEIIECTBA B MIPOIEHTAX OT MEPBOHAYAIBHON MacChl. [leIaroT BBIBOJIEI.

2. Ilmauy pactenmii. SIBneHus maya pacTeHW HAOMIOZAIOT BECHOH WIIM JIETOM Ha
pa3nuuHbBIX pacTeHusax. g 3Toro credenb cpe3aloT OCTPBIM JIe3BUEM Ha BbICOTE 5-6 c¢M U
HaOJII0IAI0T BBIJENIEHUE KXUAKOCTU. B cTBOJIE Oepesbl MpoaesblBaloT HEOONbIIOE OTBEPCTHE U
cobuparor B OaHKy "Oepe3oBKy', mpoOyrOT ee Ha BKyc. Kak Ha3bIBaeTcsi KHAKOCTh, O YeM
CBUJETEIbCTBYET IUIAY PACTEHUN?

3. Habaronenue ryrranuu. B Tennoil BiaxkHoil atMocdepe (yTpoM WM B TEILIUIE) HA
KOHYHKaX JINCThEB TOMATOB, KapTO(emsl, 3eMISHUKA U JIp. MOSIBISFOTCS KalelbKH JKUIKOCTH.
MOXHO MCKYCCTBEHHO CO3/1aTh BOKPYT PACTEHHI BIAXHYIO aTMoc(epy, HAaKphIB pacTEHUE Ha
HOYb SIIUKOM HUITH BEIPOM.

B KOMHaTHBIX yCIOBHUSX JIETKO HAOIIOIAIOT TYTTAIMIO HA MTPOPOCTKAxX 3J1aKkoB. JJ1s aTOTO B
JIBYX CTaKaHaX, BBICTIAHHBIX H3HYTPU BIKHOW (UIBTPOBAILHON OyMaroil, mpopaniuBaroT



CEMEHa 3JIAKOB. 3aT€M OJMH CTaKaH 3aKpbIBAIOT KPBIIIKOH, a JPYrOd OCTABJIAIOT OTKPBITHIM.
Eciu nosiBATCS KanenbKu *KHJAKOCTH, OCTOPOKHO YOMPAIOT UX Cal(PeTKON U MOBTOPSIIOT OIIBIT,
3aMedasi yepes3 Kakoe BpeMs NOSIBISIFOTCS KaleabKu. [[enaoT pucyHoK, 00bsICHSIOT.

s yckopenus npouecca Inia4a M T'yTTalMd pacTEHUE Iepell ONBITOM IOJMBAIOT TEIION
BOJIOH.

4. Biausinue NMOKPOBHBIX TKaHeil Ha WcmapeHue BoJbl. B3BemmBarT Ha Becax JBe
OJIMHAKOBBIX MapTUU KiIyOHeH kapTodens (s610k) mo 500 r kaxkaas. Y oIHON MapTUU OYUIIAOT
KOXYypy. BbimepxuBaroT 00e mapTHU B OJMHAKOBBIX YCJIOBHSIX B TCUCHHE HEIEIH W OIATH
B3BemMBaOT. HaxomsiT yObLIb MacChl B TpaMMaXx M MPOIIEHTAaX OT MepBOHaYanbHOU. OOBSICHSIOT,
JIeTIat0T BHIBOJIBI.

5. IlepenBuaxeHne BOAbI MO pacTeHuro. Cpe3aloT TpU OJMHAKOBBIX IobOera JroOoro
JiepeBa ¢ KpyIHbIMM IUIACTUHKAMU JIMCTA. J[Ba HIKHUX JMCTA yAaansatoT. [logkpammBaroT Bony B
cTakaHe JIT00bIM KpacuTeseM. [lo6ern HuKHUM KOHIIOM ITOMEINAIOT B MOJKPALIEHHYIO KHUIKOCTh
U BblIepkuBaoOT 1,5-2 yaca. BeiHuMaroT no0eru U3 KUAKOCTH U PACILEIUISIIOT HUXKHIO 4acThb
BJOJb. MeCTO MCUE3HOBEHHUs OKpPACKM IOKaXKET I'PaHMIly pacrnpocTpaHeHus kpacurens. llo
JUIMHE OKpAallleHHON 4acTH MOXHO CyJIUTh O CKOPOCTH BOJHOI'O TOKa IO 1ooery. BoICHAIOT, 10
KaKOW yacTu cTeOIIsl mepeiBUraeTcs KpacuTelb, a, 3HAUUT, U BOJAHBII TOK. OOBACHSIOT, 3a cUeT
KaKOH CUJIBI BOZIa IEPEIBUTAETCA 110 CTEOIIO.

6. Moryomenue Boabl cyxumMu cemeHamu. Habyxanue cemsiH. UeTbipe OIMHAKOBBIX
crakaHa (MpoOMPKH) 3aMOJHAIOT Ha 1/3 BBICOTHI CyXHMH CEMEHAMHU: JIBa CTaKaHa ropoxa u JBa -
MIIEHUIBI (TYMEHs, 03UMOIl  pxku). B 1Byx cTakaHax cemMeHa 3ajMBalOT BOJOH, a B JIBYX
OCTaBJIAIOT CyXUMH. Uepe3 CyTKM OTMEYal0T M3MEHEHHE 0O0beMa CEeMSH B CTaKaHax C BOJOM.
BbIHMMAIOT ceMeHa U3 BOABI U CPAaBHUBAIOT MX pPa3Mephl ¢ CyXuMHU ceMeHaMu. OOBSACHSIOT, 3a
CUeT, KaKOH CUJIBI BO/IA ITOCTYIAET B CyXHUE CEMEHA. [ 1€ 3TO NMEET MECTO B IIPAKTUKE?

7. ABTOTpO(dHBIH U reTepoTpoPHbI c10CO0 NUTAHUS PACTEHMH.

7.1. BepyT 2-3 OAMHAKOBBIX YEpPEHKA TPAJECKaHIIMHU, MOAPE3al0T HMX MOJA BOJIOH IJid
ylajaeHus BO3AYIIHBIX MPOOOK, OBICTPO CTaBAT B COCYJ C BOJOI M BBICTaBIAIOT Ha cBeT. Ecnu
COCyJl IpPO3payHblii, TO ero o0epThIBalOT uepHOM Oymaroil. HaGmomaioT 3a mosiBIeHHEM U
POCTOM HOBBIX JHCTHhEB, KOpHEH W ApyrumMu u3MeHeHusMH. OOBSCHSIOT, OTKyJIa pPacTeHHs
MIOJIy4ar0T OPraHUYECKUE U MUHEPAJIbHBIE BEIECTBA, KOTOPBIE UCIOJIB3YIOTCA IS POCTa.

7.2. bepyT ceMeHa pa3MYHBIX pAacTEHH, MOMENIAIOT UX Ha BJIAXHYI0 (UILTPOBAIBHYIO
Oymary (Kycouek TKaHM, Mapiu, BaThl) MPUKPHIBAIOT CTAKAHOM M CTaBAT B TEMHBIN mIKad.
HaGmonator 3a mosiBIIeHHEM MPOPOCTKOB, UX OKpacKoil. OOBACHAIOT, OTKyla KJIETKH HOBBIX
OpPraHOB TOJIy4alOT TMHTATEJIbHbIE BEIIeCTBa, KaK HA3bIBA€TCA TaKOM Crmocod NUTaHUsI.
[To100HBIH ONBIT MOYKHO MPOBECTHU € JIYKOBHULIEH JIyKa pernyaToro.

8. O0Hnapyxenue ¢peopurnna. bepyr mo 2-3 310pOBBIX JMCTa KpalMBbl M LIABES.
OtmeuaroT ux okpacky. HarpeBaroT Bogy A0 KUIIEHUS U MOIPY)KAIOT JMCThS B BOAY Ha 5 MHUH.
3areM BBIHMMAIOT JIMCThSl U3 BOABI, KJIAAYyT B XOJOAHYIO BOJY, PACHpPaBIIIOT U OTMEYArOT
U3MEHEHUE OKpacku. JlenaroT puCyHOK LIBETHBIMU KapaHiamaMu. OOBsACHSIOT U I€Jal0T BBIBOJ
o pabore.

9. OOnapy:xeHHe NOJM(PEHOJOKCHAA3BI B PACTUTEJbHON TkaHM. bepyTr kinyOHu
pa3sIUYHBIX COPTOB Kaprodens, si0JI0K, pa3pe3aloT UX Ha MOJbKU (MJIM HATHPAIOT HA TEPKE) U
HaOJIOJAI0T 3a M3MEHEHHEM OKpackh cpe3a. Heckoilbko J0JIeK omycKarT Ha 1-2 MUH. B
KHIISIIIYI0 BOY, BRIHUMAIOT M HAOJIIOAI0T, KaK B IepBOM OmbITe. OOBSCHSIOT, IEIAI0T PUCYHOK
IBETHBIMHU KapaHJaIllaMH B BBIBOJIBI IO paboTe.

10. O6napy:keHHe KaTajJa3bl B ceMeHaxX ropoxa. bepyT cemeHa ropoxa u 3aMayMBaioT B
Bozie. Korjia onn HaOyxHYT, A€T X Ha ABe napTun. CeMeHa OHON NapTUH KUIIATAT B TE€UEHHE



10 muH. [lenator cpe3 (MJIM pacTUPAIOT) KUBOI'O CEMEHH M MPOKUISTYCHHOTO U HAHOCST KaIlJi
3%-oro pactBopa nepekucu Bogopoaa™. OObIACHSIIOT, IENa0T PUCYHOK U BBHIBOJIBI.

11. O6napyxenue abixanusi cemsiH. [logOuparOT TPU OJMHAKOBBIX COCYy/a C TUIOTHO
MOJIOTHAHHBIMU ~ KpbllIkamMu. [IpopammBaroT cemeHna mnuieHUNbl (pxu, stumens). Ilocne
MOSIBJIGHUSI TPOPOCTKOB OJHY MApTHUI0 CEMSIH KHUIIATST, a APYTryl OCTaBJSIFOT >KMBOW. 3aTeM
IMOMEIIAIOT CEMEHA B COCYZbIL: B IIEPBbI — CyXHE, BO BTOPOH — MPOPOCIINE KUBBIEC, B TPETUH —
npopociiye, yOuTble KUMATKOM. [IJOTHO 3aKphIBalOT KpBIIIKAMU M BBICTABISIOT B TEMHBIM
mkag. Yepes yac-Ba 3aKHUTalOT JIyYUHKY, OTKPBIBAIOT KPBIIIKY U MOCJIEI0BATENIbHO OMYCKAaIOT
B COCY/IbI TOPSIIYIO JIyduHKY. HabmoaroT, 0ObSACHSIOT, AeNaloT BEIBOJ IO padoTe.

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

12.1. HaxoasT pa3auvHbIC 110 OKPACKe IBETHI, JUCThS, IJIOABI U IPyrUue opraHbl. JlemaroT
I[BETHON PUCYHOK M OOBSICHSIIOT, C HAIMIMEM KaKUX BEIIEeCTB, CBs3aHA UX OKpacKa.

12.2. BepyT mpopocmiie u HEMpOpOCIINEe CeMeHa SYMEHsS, MIICHUIbI, MOl sS0JIO0HH,
apOy3a, JIMMOHA, CMOPOAMHBI U Ap., NPoOYIOT MX Ha BKyC. OOBSACHSIOT, HaJIUYUEM KaKHX
BeIIeCTB 00YCIIOBJIEH UX BKYC.

12.3. bepyT cemeHa pa3jIMYHBIX pacTeHUH (IIIEHUIIA, TOPOX), KIYOHH KapTodes, JTUCThS
KaIycThl, 10J10K0 U Ap. [lenaroT TOHKHE cpe3bl M HAHOCAT HA HUX HACTOMKY Hoaa (IMOKYMarT B
anrteke). OTMEYaroT U3MEHEHHE OKPACKHU. JIETAI0T PUCYHOK M OOBSCHSIOT.

12.4. BepyT cemeHa NOJICOJIHEYHHKA, OpeXa, MIICHUIIBI, TOPOXa, KIAJAYyT Ha JIUCT YUCTOU
Oymard, 3aKphIBalOT JIPYTUM JIMCTOM U Pa3/IaBIUBAIOT MECTUKOM. OTMEUAIOT MOSBICHHUE MATHA
Ha Oymare. CpaBHUBAIOT €ro pa3Mephbl, OO bSICHSIOT.

13. Oonapy:kenue u JaeiicTBue (UTOHIUIOB HA HACEKOMBIX. bepyT JyKOBUIIBI JyKa,
YCCHOKA, JIUCTbA YCPEMYXH U [pP., PACTHPAIOT A0 MOJYUYCHHA KallWIlbl, TIOMCINAOT OJJHHAKOBOC
KOJIMYECTBO B OT/ENbHBIC OAHKU C XOPOIIO OJOTHAHHBIMU KpbIIIKaMu (mpodkamu). [Tomemator
B KaX/1yl0 U3 HUX IO HECKOJIKO 0co0ell MyX, MypaBbeB U JIp., 3aMeUaroT BpeMs U HaOJII01alo0T.
OTmeuaroT, uepes CKOJIbKO YacOB (CYyTOK) MOTHOHYT HACEKOMBIE, OOBSICHSIIOT, JEIAa0T BHIBOJIBI.

14. Poct m pa3sBuTHe pacTeHMii SIpOBOii NMIIeHHUbI W 03MMOW p:ku. B mae-urone
BBICEBAIOT B I10JIE€ WM B OTHEIBHBIC COCYZABI C ITOYBOM CEMEHA IIICHUIBI U O3UMOM pxku. B
TEYEHHE JIeTa HAOMIOAAI0T 3a (a3aMH pa3BUTHSL, TOSBICHHEM HOBBIX OpPraHOB, X pa3Mepamu. B
aBT'yCTe-CeHTSOpe OTMEYaroT pe3yJbTaThl OIBITA, JEJAI0T PUCYHOK, OOBACHSIOT W JAETaroT
BBIBO/IBI 10 paboTe.

15. N3yuyenne mokosi pacteHuii. Cpeszator o 2-3 moOera amuHoi 25-30 cM pa3auvHBIX
pacTeHuii (MBa, TOMOJb, A0J0HS, CHPEHB U JIp.) B TpU cpoka: | — B cepeanHe HOSIOps, 2 — B KOHIIE
nekabps, 3 — B cepenune (deBpans. He gomyckas orTauBaHus MoOEroB, CTaBIT UX B OT/AEIbHBIC
cocyIsl C BOJAOM W OTMeualOT Bpems. Eciu B TedeHune Mecslla pacimycKaHUe IOYeK He
IIPOU3OIILIO, OIBIT MpeKpaIiaoT. JlenanT o0bsICHEHHE.

16. HaGroneHnue 3a ABHKEHUSIMH PACTEeHHId.

16.1. Bepyr KOMHaTHOE pacTe€HHE TE€paHW M BBICTABJSIIOT HA IMOJOKOHHUK, OTMEYAIOT
pacnoyiokeHrue JMCTheB. Uepe3 HECKOJIbKO JHEW OTMEYarT H3MEHEHUs. JlenalT pPHUCYHOK,
OOBSICHSIIOT.

16.2. Jletom HaOmOAIOT 3a JBMIKEHHEM COIBETHH OJyBaHYHMKA, JIHCTHEB KIIEBEpa,
KUCITUIBl. OOBSICHSIOT.

16.3. Jlerom B moJie 3aKpeIIsOT HAa KOPHIO, TOPHU30HTAIBHO, HECKOJIBKO PACTEHUHN PiKH,
MIIISHUIIBI U JPYTUX 3JIaKOB M HAOIOIAl0T UX BhIMpsaMiieHue. JlenatoT pucyHoK. OOBICHSIOT.



IIpouenypa oneHuBaHNsA KOHTPOJIBHBIX PadoT

KonTponsHbie paboThI, KaK TPaBUIIO, TPOBOIATCS JJIs1 00YJAIOMIUXCS 3a09HON POPMBI
o0yueHus. B aTom ciyyae 3a KOHTPOJIBbHYIO paOOTY BBICTABIISIETCS OLIEHKA «3aueT/He3aueTy.

B cocraB KOHTpOsJbHOW pabOThl BXOAAT TEOPETUUECKUE BOMPOCHl IO KaXAOMY
M3y4aeMOMY pa3Jiely U BBINOJHEHHUE Ja0OpaTOPHBIX padoT, KOTOpbIE OOYYAFOIIMICS MOXKET
BBITIOJIHUTH B JJOMAIITHUX YCIIOBHUSX B MEKCECCHOHHBINA TTEPHO.

KonTponsHass paboTa COCTOMT M3 JIBYX YacTell: TEOpeTUYecKoW M MpakTudeckoid. B
NnepBoM, TEOPETUUECKON, YAaCTH M0 KaXKJIOMY pa3fieny oOydaroluiicss oTBe4aeT Ha OJMH BOIIPOC
B COOTBETCTBMHM C JaHHbIM eMy BapuaHToMm (1-15). Bo BTOpO#, NpakTHUECKOH, YaCTH
3aMuChIBaeT pe3yJbTaThl BcCeX ONBITOB M HAOJIOJeHWi, TPOBEACHHBIX B MEXKCECCHOHHBIM
MIEPUOA.

IIpu oueHke YpOBHS BBIIOJHEHHS KOHTPOJIbHOW pabOThl YCTAaHOBJIEHBI CIEAYIOIINE
KpUTEPUU:

e yMeHHe paboTaTh ¢ 00BEKTAMH U3YUEHUS, C IUTEPATY PO,

e yMEHHE coOMpaTh U CUCTEMATU3UPOBATh IPAKTUUECKUI MaTepHal;

e yMEHHE JIOTHYHO U TPaMOTHO M3J1araTh COOCTBEHHBIE YMO3aKJIIOUEHHS 1 BBIBOJIBI,

® yMEHHE aHAJIM3UPOBATh U 0000IIATH MaTepHUAT;

[Ipu omeHke ompexaensercs MOJHOTA M3NOKEHHUS MaTepHaia, KadeCTBO U UYETKOCTh H
I10CJIEI0BATENbHOCTh M3JI0KEHHSI MbICIEH, HAJIWYUE JTOCTATOYHBIX MOSICHEHUM, PUCYHKOB HIIU
(doTorpaduii onbITOB M HAOIIOCHUN.

Kpurepun oneHKH KOHTPOJIbHOM padoThI:

«3ayeT» BBICTABISIETCS B CIIydae, €Clid KOHTPOJIbHAs paboTa BHIIOJIHEHA 0 CBOEMY
BapHaHTy, JIOMYIICHO MO KaXIOMY BOIPOCY IO OJHOH HECYIIECTBEHHOW OImMOKEe M Ha OIUH
BOIPOC JIONMYIIEHAa OJIHAa CyIIeCTBEHHas omMOKa, MPUBEACHbl PUCYHKH, TaOMUIBl U
WUTIOCTPALMU, TpeOYIoIre 3T MOSCHEHUSI 110 paboTe.

«He3aueTy BBICTaBIISICTCA B CJIydqaec, €CJIM KOHTPOJIbHAA pa60Ta BBITIOJIHCHA HE IO CBOCMY
BapHUaHTY, JIOMYIIEHO MO MSATHIECITH MPOIEHTAM BOIPOCOB IO OJHON CYIIECTBEHHOH OIIMOKE,
HE TpUBEAEHBl PUCYHKHM U WJUTIOCTPALUM U T.M. MO paboTe, TpeOyromMe 3TH MOSCHEHUS K
MIOCTaBJICHHOMY BOITPOCY.

6 I/IH}:[I/IBI/I}_IyaJIBH]:Ie 3aJaHue

1. Hagnonenne BHEIIHHX NMPU3HAKOB HEJOCTATOYHOCTH JIEMEHTOB MHHEPAJbLHOIO
nuranus. B y‘IC6HI/IKC HaxodAT ONUCaHHuEC TPHU3HAKOB HCAOCTATOYHOCTU MHUHCPAJIbHBIX
ayieMeHTOB. HaxomsT B mose wim mnpuycageOHOM Y4acTKe PacTCHUs, UMCIOIIUE XapaKTepHbIC
NpPU3HAKK HEJOCTAaTOYHOCTH. Jlydiie Bcero ASTO HaAOMIOAAaTh Ha PACTEHUSX-MHIUKATOpAX.
HenocraTok a3oTa — Ha I[BETHOM WJIM OEJIOKOUAHHOW KamycTe, YepHOM cMoponuHe; gocdopa —
Ha TypHence, 0600axX, KpacHOM CMOpPOAMHE, KPBDKOBHMKE; MarHusi — Ha I[BETHOW KaIycTe,
kaprodene, KppbDKOBHUKE, SI0JIOHE; )Kelle3a — Ha OBce, Kaproderne, sonone, maimue. ONUChHIBAIOT
W3MEHECHUS, IeTIAI0T PUCYHKH HJIM 3aKJIABIBAIOT T'epOapuil.

* 3%-i1 pactBop H202 mokynaror B anTeke.

2.. O6HapyeHHe KJIyOeHbLKOB Ha KOPHSIX 0000BBIX pacTeHHil. AKKYpaTHO BBIKaIlbIBalOT
pacTeHusi ropoxa, 6000B, monuHA, KieBepa. OTMBIBAIOT KOPHH BOJOW M HAXOMAT HA HUX
KiyOeHbku. OTMEYaroT UX KOJMYECTBO, pa3Mepbl, popMy U okpacky. CpaBHUBAIOT KIIyOEHBKU
pa3IMYHBIX BUAOB PACTEHUN M OJHOTO M TOrO K€ BHMJA C Pa3IUYHbIX Y4acTKOB. Pe3yibTaThl
3aMMCBIBAIOT B Ta0INIly, OOBACHSIOT, AE€NAI0T BHIBOJIBI.



3. HabGawaenue sipycHOii H3MeHYHBOCTH MOPGOJOrHYecKUX MNPU3HAKOB 3j1akoB. Ha
ydacTKe BBIOMPAIOT ¢ KaKIOTO BapuaHTa (He MeHee JABYX) ombita 1mo 10 pacTeHWi NIIEHUIIBI,
SUMEHST WJIM JPYyTUX 3J1aKOB, Haxomammxcs B (¢dasze KojomeHus (uBereHus). JInHeikoun
HU3MEPSIOT JUIMHY U IIUPHUHY CaMOW IIMPOKOW YacTH JIMCTOBOHM IJIACTUHKHU MO SpycaM y BCEX
pactenuii. Haxonatr ux cpenHee 3HaY€HUE U PACCUUTHIBAIOT CPEAHIONI IUIOLIA/Ab JUCTHEB IO
sapycam o popmyae:

Sa=0,67ab,
rie: Sy — IUIOIAAb JIUCTA, CM2;
a ¥ b— qauHA ¥ MUPUHA JIUCTA, CM;
0,67 — koappunMeHT MepecyeTa.
Ha w™ummmMetpoBoit Oymare (Oymare B KJIETOYKY) CTPOST KpUBBIE SIPYCHOM
W3MEHYMBOCTH: Ha OCH a0CIMCC OTKIAQABIBAIOT SPYC JHCTHEB, HA OCH OpPJUHAT — MOKA3aTEIH.
AHAIM3HPYIOT Pe3YIbTATHI ONBITA, IETAIOT BHIBOBL.

IIpouenypa oueHUBaHNS HHIMBUAYAJBHOTO 3aJaHUS

WuauBuayanbHOEe 3ajlaHME COCTOMT M3 IPAKTUYECKOM 4YacTH, O00ydarouemycs
HEOOXOJUMO TEOPETHYECKHM U  IPaKTUYECKH OO0OCHOBaTh  PE3YNbTaThl  MOJIy4EHHBIX
HCCJIEIOBAHUMN.

IIpu onenke omnpexaenseTcss IMOJHOTAa U3JOXKEHUS  MaTepuana, KauyecTBO H
MI0CJIEI0BATEIbHOCTh M3JI0KEHHSI MbICIEH, HaJIWYUE JIOCTATOYHBIX MOSICHEHUM, PUCYHKOB HJIU
¢dororpaduii onbiToB U HabMoAeHUH (Tepbapust). PaboTa BBINOJIHAETCS OAHUM JIOKYMEHTOM.

KpuTepun oueHKH HHANBUAYATbHOTO 3a1aHHA:

«3auer» BBICTABISIETCS B Cllyyae, €CIM HWHAWBHUIYalbHBIC 3aJaHHs BBIOJIHEHHI,
MPUBEACHBI PUCYHKH, TAONMIBI W WumocTpanuu (pororpaduu, repbapuii), Tpedyroume 3TH
MOSICHEHUS 10 paboTe.

«He3aueTr» BbIcTaBIsieTCA B Cilydae, €ClM WHIUBUIYyalbHbIC 3aJJaHUSl HE BBIMOJIHEHBI, HE
MIPUBEICHBI PUCYHKU M WuTocTpanuu (pororpaduu, repdbapuii) u T.. mo padote, Tpedyromme
9TU TOSICHEHHUS K TIOCTaBIEHHOMY BOIPOCY.



7 Bonipochl K 3K3aMeHYy:

Komnerennus Bonpocel

OIIK-1  CoocoleH | 3namp:

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

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

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

2. Ctpoenue u ¢yHKIMH Ononmorndeckux Memopan. IIponumaemocts
MeMOpaH.

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

4. ®epmentsl. XuMHyecKas MpUPOAA,
NEeWCTBUA, KIacCUpUKalus, CBONCTBA
(epMeHTaTUBHBIX PEAKIIUH.

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

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

7. Kupbl. X cTpoeHHe, CBOWCTBA, COAEpP)KAHUE M 3HAYCHUE B
KHU3HEIESITEIbHOCTH PACTEHUH.

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

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

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

13. ®opmbl BOABI B MOUYBE, UX XapaKTEPUCTUKA, JOCTYIMHOCTb IS
pactenuii. KoaddunmeHT 3aBsaanus.

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

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

18.Boanbiii 6ananc pacrenuid. BomHbii neumuT, ero BIMSHHE Ha
pacteHue. 3aBiJaHUs U €ro MOCIECTBUSL.

19.YcTouyuBOCTh pacTeHHI K TEPUOANIECKOMY MOATOIUICHHUIO.
20.00mas xapakrtepuctuka ¢oTocuHTe3a. [lmaHerapHoe 3HauYeHHE
¢doTocuHTE3a B )KU3HU PACTEHUH.

21. Xnopodpuinel, UX CTpoeHue, PyHKINH, CBOMCTBA (XUMUYECKHE U
ONITUYECKHUE).

22.  CaeroBas
dochopummpoBanue.

MEXaHW3M W TIPUHIHUII
tdepmentoB. Kuneruka

CTPOCGHHE, OCOOCHHOCTH  JCHCTBHS |

ctaqusg  QorocuHreza.  DoTOCMHTETHUECKOE




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

pacTeHuil.

24. CpaBHuTenbHas xapaktepuctika Cs- u Ca-pacTeHui.

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

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

CTPYKTYpa, PyHKIIHH.

27. Tlurmentsl 3eneHoro jucra (xmopodumn A, B, xkapotus,

kcantopuim). Mx momHas xumuueckas ¢opmyna, CBOICTBa

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

pacTeHui.

28. Pomp cBeta B mporecce ¢otocuHTe3a. OmnpeneneHue

(I1yOpUCLIEHLIUH.

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

pactenuii. [lonsitue o GOTONBIXaHUH pACTEHUH.

30. Cyrounslii xo7 GOTOCHHTE3a PACTCHHH.

31. BrusHue BHENIHMX W BHYTPEHHHUX (DAKTOPOB HA TpoIecce

¢doTocuHTE3A.

32. KynpTypa pacTeHMii B YCJIOBUSX HCKYCCTBEHHOTO OCBELICHHS

(CBETOKYNBTYpA).

33. CoBpeMeHHbIe TpeAcTaBieHUS O (GOTOCHHTE3e. Y CIOBHS

HEOOXOMMBIE /ISl €r0 OCYILECTBICHHUSL.

34. Crpoenue, cBoiictBa M (yHKUMM MHUTOXOHApUH. Teopus

OKHCIUTEILHOTO0 (GocHOpUILTUPOBAHUS.

35. ®epMeHTHl JbIXaHHUS. THUIBI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX

peakiuii.

36. OOmass xapaKTepHCTHKA JbIXaHHs, €ro 3HAYCHHE B JKHU3HHU

pacTeHui, CBA3b C APYTrUMHU MporeccaMu. IHTEeHCUBHOCTh ABIXaHUS U

JBIXaTEIbHBIA KO3 DUITHEHT.

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

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

38. Ilokoii, ero XapakTepHCTHKA, OMOJIOTHYECKOe M XO3SHCTBEHHOE

3HauYEHHUE.

39. PocToBbie U TypropHble IBMKEHUS PACTCHHUH, HX OMOIOTHYECKOe

3HaYeHHE.

40. Pas3Butne pacTeHuil. Tumbl OHTOreHe3a. ITambl OOJBIIOTO

KU3HEHHOTO IIUKJIA U UX XapaKTepUCTUKA.

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

ABK). x ¢puznonornyeckas poiib.

42. TTouBa KaKk MICTOYHUK MUTATEIBHBIX 3JIEMEHTOB ISl PACTECHHH.

43. HeoOxoaumbie MaKpo - © MUKPO3JIeMEHThI. X aedunur.

44. buocuHTeTHYECKas M BBIIACIUTENbHAS ACSITEILHOCTh KOPHEBOM

cucteMbl. X Ouosioruyeckast posib. AJieaonaTus.

45. ®uzuonoruyeckas poJib U OCOOEHHOCTH NHUTAHMUS pPAaCTEHUI

a30TOM.

46. MukposrsieMeHTHl U HUX poilb B OKU3HU  PAacTEHUM.

@OyHKIMOHAJIBHBIE HAPYIICHNUS TIPU UX HEJJOCTaTKe.

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

HapyIICHUs IPU UX HEIOCTATKE.

48. KpyroBopoT a30Ta B CBSI3H C KH3HEAEATEILHOCTh PACTEHUH.

49. Posib MEKOPH3BI B TIOYBEHHOM MTUTAHUU JIPEBECHBIX PACTCHUH.




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

51. 'a30ycTOMYNBOCTh PACTEHUH.

52. )KapocTolKOCTh paCTEHUH U MMYTH €€ MOBBIILIECHUS.

53. ConHeuHas paauanus U paJualliOHHBIX PEKUM HACAKICHUM.

54. buosnexkTpuueckass akTUBHOCTb PACTEHUM.

55. IMMyHHUTET pacTeHUi 1 4eM OH OOYCIIOBJICH.

56. ITputeynaBnuBaromniasi CHocOOHOCTh Pa3NIMYHBIX PACTCHUN.

57. Mop0o30CTONKOCTh pacTEHHIA.

58. 3UMOCTOMKOCTh PacTEHUH.

59. X01010CTOMKOCTh PacTEHUH.

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

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

ymembp:

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

1. MexaHu3Mbl MOCTYIJICHHS BelecTB B KieTky. CTpoeHue u

3HaueHHE MeMOpaH.

2. Tlocrymnenne Bombl B KJIETKM  KOpHA.  Mepomnpusrus,
HaIpaBJICHHbIE HA ONTUMU3ALIMIO 3TOTO IIpoLiecca.

3. Mertoasl onpeseneHnss HHTEHCUBHOCTH (POTOCHHTE3A.

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

npaktuke. [lyTm perynupoBaHuss CBETOBOrO, TEMIIEPATYypPHOIO,

BOJIHOTO U MUHEPAJIbHOTO PEKUMOB.

5. [Ilormomenue uOHOB U3 1nouBbl. VX mepeaBmkeHue W

IepepacIpeesieHue 110 PaCTeHHI0. PeyTrimsanus.

6. MexaHnu3Mbl MOCTYIUIEHUS 3JIEMEHTOB MMHEPAJIBLHOI'O MUTAHUS B

pacTeHus.

7. 3acyXoyCTOMYMBOCTb. MeTOAbl AMATHOCTHKH (PU3MOIOrHYECKOro

COCTOSIHUS paCTEHUM IIPU JE€HCTBUU 3aCyX.

8. 3aBucuMOCTb JeMcCTBHS (QEepMEHTOB OT YCIOBHH  cpenbl

(remmniepatypa, pH cpenbl, KoHIeHTpanusi). AKTUBAaTOpbl H

WHTUOUTOPBHI.

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

YCIOBUSIX U KaK IPOUCXOAT 3TU SIBJICHMUSL.

10. TepMmoauHamMHuecKhe  OCHOBbI  BOJO0OOMEHa  (BOIHBIH,

OCMOTHYECKUH, MATPUYHBIN MOTEHIIMAJ, TOTEHI[MAJ JABJICHNUS).




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

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

13. CseroBas peakiust (OTOCHHTE3A.

14. TemuoBass peakuusi (OTOCHHTE3a. bDHOXUMHUS  YCBOCHHUSA
yraekucnoro raza C3-pacrennii (ukn KanpBuHa).
15.dotonepuoan3m pacTeHui.

16. IlenTo30dochaTHbINA UKIL.

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

18. AnaspobHas (aza npIXaHHs, XUMHU3M. MECTO OCYIECTBIECHUS B
KJIeTKe. brosiornueckas pos.

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

20. Jlpyrue myTu OKucieHHs (TJIMOKCOJATHBIN, eHTo30(ochaTHbIIN)
X B3aMMOCBs3b. Poilb apixaHusi B OMOcHMHTE3€ OEIKOB, JHITHIIOB,
AMHHOKHCIIOT, HyKJICMHOBBIX KUCIIOT U JIP. BAKHBIX COSTUHECHUH.
21.]pixanue Kak Owonormyeckwii mpomecc. Ilytm  okucieHus
IbIXaTenbHOro cyoctpaTta. GepMeHTHI AbIXaHHUS.

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

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

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

25. BnusHue BHYTPEeHHHX M BHEIIHUX (DAKTOPOB Ha MHTEHCHBHOCTH
TIBIXaHUS.

26. CxoncTBO M paznudue JIbIXxaHus u porocuHTe3a. Posb npIxaHus B
OMOCHHTETUYECKUX TTPOIIeccax.

27. PerymupoBaHHWe MAbIXaHUS TPH XPAaHCHWH CEMSH M COYHOH
MPOITYKITHH.

28. Bozna: comep)xaHue B pacT€HHH, CTPOCHHE, CBOHCTBA, COCTOSHHE B
TKaHSIX ¥ (PU3HOJIOTHYECKast POIIb.

29. PactuTenbHast KJIETKAa KAK OCMOTHYECKAsi CHCTEMA.

30. /IpuraTtenu v MyTh BOJHOTO MOTOKA B PACTECHHH.

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

32. ®U3NONOTUs MPOPACTAHUS CEMSH.

33. [IpupoaHbIe perysTopsl pocTa.

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

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

36. TpaHcopT OpraHMYecKuX BEIIECTB B PACTCHUSIX.

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

38. AHTHOMOTUKH ¥ (PUTOHIIMJIBI PACTCHHIA.

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

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




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

42. OcHoBHBIE  (usuoIOoro - OMOXMMHYECKHE  IPOLECCHI,
npoucxomsimye npu  (GOPMUPOBAHMHM  NPOAYKTHBHBIX  OpraHOB
OBOIIHBIX U TIJIO0BO-STOAHBIX KYIBTYP.

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

PacueTHble 3agaHusi W cutyanuoHHble 3anaum (OIIK-1, enademv - cospemeHHbIMU
Memooamu Uccie008aHus U NOayYeHUss UHpopmayuu o xooe Gopmuposanus Kavecmea yporcas,
npuémamu NOUCKA HOBbIX C8eOeHUll 8 00IACMU DUIUOIOSUU U ODUOXUMUU PACTEHULL, CEA3AHHBIX C
NOJYYEHUEM VPOICAST CEeNbCKOXO3SAUCMBEHHBIX KYIbMYP BbICOKO20 KA4eCmed; COBPeMEeHHbIMU
Memooamu UCCie008anHus U NoaydeHus uHgopmayuu o xooe QU3UOIOSUYECKUX NPOYECCO8 6
PACMuUmenbHOM OpeaHusme, HA8bIKAMU 0OpAbOMKY U AHAIU3A NOJYHUAEMBIX IKCNEePUMEHMATbHBIX
OAaHHbIX

| ®u3uosiorusi U GMOXUMHS PACTUTENbHON KIETKH

1. U3 kopHemnona KpacHOM CBEKJbI BbIpe3ald JABa KyCOUKa, KOTOpBIE IOCIE TIHIATEIHHOTO
MIPOMBIBAHHS TTOMECTHJIM B MPOOHMPKH C BOJAOW KOMHATHOW TeMmIepaTrypbl. B oaHy M3 mpoOupok
nobaBwim 5 kamens xjaopodopma. KakoBa Oyner okpacka Bojbl B mpooupkax depe3 30 MUH 1ociie
Hayasia onbita? Kak 0ObSICHUTh [TOJTy4€EHHBINH pe3ysibTaT?

2. OmxaThlii W3 TKaHM PACTEHUS KIJIETOYHBIM COK, MOMECTHUJIM Ha TPU3MYy pedpakToMeTpa.
[lokazarens mnpenomnenuss cocraBun 1,3575. Temnepatypa 20°C. KakoBa BennunHa
OCMOTMYECKOT0 TOTEHIMalda KJIEeToYHOro coka? Vcmonb3oBarh TaOiMily —oOIpeneneHus
KOHLIEHTPAI[MU caxapo3bl 1 OCMOTUYECKOI0 ITOTEHIMAJA 110 TOKA3aTEI0 IPETOMIICHHUS.

3. PactBOpBI, NMetoe ocMoTuyeckue nmorenuuans -0,1 u -1,2Mlla, BpI3BaIM M1a3M0JIN3 KIETOK
HCCIIeyeMON TKaHH, a B PacTBOPE, OCMOTHYECKHE MOTEeHIHabl KOoTopbix -0,6MIla u -0,8 Mlla
mIa3Mosu3a He Ob110. YeMy paBeH OCMOTHYECKHM MOTEHIIUAJ KJIETOYHOTO COKa JaHHOW TKaHU?

4. TToueMy 3eJeHbIE JTUCThS OBOIIHBIX PACTEHUN MOCIIE BAPKU PUOOPETAIOT XapaKTepHYIO Oypyro
okpacky? OOBACHUTH, YIUTHIBASI U3MEHEHHE IPOHUIIAEMOCTH MEMOpaH.

Il Boaublii pesxum pacTeHui

1. IlepeBo ¢ IUIOIIABIO JMCTOBOH MOBEPXHOCTH 12 M? mcmapuio 3a 2 4aca 3 kr Boasl. Uemy
paBHA MHTEHCUBHOCTb TPAHCIIU ALK’

2. CKOJBKO BOJIbI MCIIAPUT PACTEHHE 3a 5 MUH. €CIM MHTEHCUBHOCTh TpaHcnupauuu ero 120 rp
H,0 m2u4, a muiomaap auctbes 240 cm?2?

3. Y HEeKOTOpbIX KOMHATHBIX PAaCTEHUI HE3aJ0JIr0 Mepes JOXKIEM IMOSBISIOTCS KaIluld BOJbI Ha
KOHYMKaX JUCTheB. Kak 00bACHUTH 3TO siBICHUE?

4. Berka uBBI ObUTa cpe3aHa C JepeBa, MOCTaBJIeHAa B OaHKY C BOJOM M 3aKpbiTa CTEKJISHHBIM
KonmakoM. byzert nu HaGmogaTecs ryTTanus y 3Toil Betku? O0bsIcHUTE.

5. Y Kakoro pacTeHus HHTEHCUBHOCTh TPAaHCIMPALMHU BBIIIE: y PACTYIIETO B TEHU WU HA SPKOM
conHeuHoM cBere? OTBeT 00OoCHYIITE.

6. 3a BererallMOHHBII MMEPUOJ PacTeHUsl HAKOMUIU 2,1 Kr cyXoi OpraHM4ecKoil Macchl, HCHApUB
1pu 3ToM 525 Kr Boabl. HaliTu NpoAyKTUBHOCTH TPaHCIUPALIMH.



7. IIpoayKTUBHOCTb TpaHcnupauuu 4 r/1n. HaltTu TpancnupanMoHHbIN K03 QUIUEHT.

8. IIpoayKTHBHOCTh TpaHCHUPALUKU HEOOXOJUMO OIpPENEIUTb, 3HAas, YTO TPAHCIHPALUOHHBIHN
kodpdunment cocrasui 400 mi/r.

9. HakonuB 10 Kr cyxoro BeliecTBa, 1€pEBO 3a BEreTallMOHHBIA MEPUOA MCIApUIIO 2 T BOJIBL
UeMy paBeH TpaHCHUPALMOHHBINA KO3 G uieHT?

111 ®orocunres
1. Kak o0OBSCHUTb pa3HyI0 OKpacKy CIHPTOBOM BBITSOKKM M3 3€JIEHOr0 JIMCTa MpH
paccMaTpUBaHUU €€ B IPOXOSAIIEM U OTPaKEHHOM cBeTe?
2. JIBa ONMHAKOBBIX JIMCTa BBIAEP)KUBAJIMCH TPU THS B TEMHOTE, a 3aTeM OBLIM OCBEILEHBI B
TeYeHHUe 2 YacoB MEPBBIH JIUCT KPACHBIM, BTOPOW — KEJITHIM CBETOM OJIMHAKOBOI MHTEHCUBHOCTH.
¥V kakoro nucra 6yner 6osee BbICOKOe cofepkanue kpaxmana? Kak 310 00bsSCHUTE?
3. Kak 00bsicHUT npekpalieHue (OTOCHHTE3a y CPE3AHHOI0 M IIOCTABJIEHHOIO B BOJY JICTA IIPH
CaMbIX 0JIaronpusTHBIX BHEIIHUX YCIOBUSIX?
4. V Kakux U3 IEpPEUYMCICHHbIX pPAaCTEHUH, MIIEHUIbl WA KYyKypy3bl, JOJbLIE MPOAIUTCS
(OTOCHHTE3 NP MOHUKEHHOM COJEPKAHUU YIIJIEKUCIOro ra3a’?
5. Uem oTaMuaercs CHEKTPalbHbI COCTaB COJHEYHOIO CBETAa, KOTOPBIM MajaeT Ha JIMCThbS
pacTeHUi OT CHEKTPAIBLHOrO0 COCTaBa CBETA, IPOLIEAIIEr0 Yepe3 JIUCT?
6. Uto Takoe KBAaHTOBBIH Pacxoj] M KBAaHTOBBIN BBIX0J (poTocuHTe3a? UeMy paBeH TEOPETHYECKU
Y IPAKTUYECKUA KBAHTOBBII BBIXOA?
7. Tlo ypaBHeHUIO (OTOCHHTE3a PACCUMTANTE MUHUMAJIBHBIM KBAaHTOBBIM pPacxol B CHHEH U
KpacHOM 4acTsAX COJTHEYHOTrO CIIEKTpa.
8. B Teuenue rona Bce pacTeHHs CBA3BIBAIOT Ha 3emMiie B mporecce ¢porocunresa 1,75x1011 tonn
yraepona. CKONbKO KMCIIOPOa OHH BBIAEISIOT?
9. CKobKO OpraHMYecKOro BelecTBa (B mepecueTe Ha III0K03Yy) HAKOMUT pacTeHHe KyKypy3bl 3a
cBeToBOM JieHb (18 4), ecnmu cpenHsAs MHTEHCUBHOCTH GoTocuHTe3a coctaBisier 50 mr CO2 Ha 1M
/aac, MIOMWAb IMCTHEB 2,5 M2, TOTEPH OPraHMYIECKOro BEIIECTBA Ha AbIxanue 7%? Jlomyckaercs,
yTo 1 T caxapa obOpasyercsa npu ycsoenuu 1,5 r COz.

IV Apixanue

1. HekoTopble CUHMTAIOT, YTO BPEOHO OCTaBJATH I[BEThl HA HOYh B KOMHATE, TaK KaK OHU
MOTJIONIAIOT KHUCJIOPOA, HEOOXOMUMBIM ISl JbIXaHus 4esioBeka. YToObl OTBETUTH Ha BOIPOC,
HACKOJIbKO O0OCHOBAHO 3TO MHEHHE, IMOJCUMUTANTE, A0 KAaKOW BEIMYMHBI CHU3UTCS COJEp)KaHue
O2 npotus 06619HOTO (21% 10 00BEMY) B BO31yX€e KOMHATHI 00beMOM 45 M? B TeuenneM 10 gacos
3a CyeT JAbIXaHHs PpaCTEHUH, HUMEIOIUX OOLIYI0 Maccy 2 KI' M CPEJHIOI0 UHTEHCHUBHOCTh JbIXaHUS
12 M1 O2 Ha 1 KT B CYTKH.

2. 3enenwlii TUCT Ha cBery npu Ttemmeparype 25°C wunteHcuBHo mnoryoman COz, a mpu
noBbiieHun Temneparypel A0 40°C wnawyan Bbgensatb COpz. Kak 0O0BACHUTH OTMEUYEHHOE
M3MEHEHUe ra3oo0oMeHa JucTa?

3. [ToueMy WHTEHCHBHOCThH JBIXaHUSI KIyOHEH KapTodens pe3Ko, MOBBIIAETCS MPH MOHMKCHUH
TemnepaTypsl ot 3 10 -1°C

4. XuMUY€ECKUI COCTaB KOPHEBBIX BBIJICIICHUMN ?

5. IpixaTenpHblil K03 guuueHT paseH 0,7. Kakue 3anacHble BeuiecTa (yriaeBobl, OpraHUYECKHE
KHCJIOTBI, OJIKH, KHUPbI) UCIOJIb30BAIMCH IIPH JIbIXaHUN?



6. Cxombko CO2 BbIZenseT 2 Kr AbIIAMUX ceMsH 3a 5 cyTok? MHTeHcuBHOCTD abixanus 0,1 mr
CO2 na 1 r cyxoii macchl B yac. Bnaxxnocts cemsin 37,5%.

7. Yto Takoe mwixatenpHbld k03(pdunument (JK). KakoBa cBsizp mpixarenbHoro kosdduimeHrta
(AK) ¢ nmpuponoit neixatenpHoro cyocrpara? KakoB sHepreTHueckuil BHIXOJ B 3aBUCUMOCTU OT
BemmuuHbl K.

V Poct u pa3zBuTHE pacTeHMii

1. ®usnonornyeckue MPUIMHBI OCEHHET0 JIMCTOMNA/IA y JePEBbEB YMEPEHHO 30HBI.

2. Kak OOBACHUTH, HAxXOHATCS JM TOYKHM B COCTOSHHHM TJIyOOKOTO IOKOS WM TOKOH HX
BBIHYKJICHHBIN?

3. NHorna Ha s670HAX Hapsay C IJIOJAMU MPaBHIbHOM (hOpMBI pa3BUBAIOTCS HECUMMETPHYHbIE
s610ku. Kak 00bICHUTH 3TO siBIeHHE?

4. YV 1ByX pacTeHUH IOJCOIHEYHUKAa ObUIM Cpe3aHbl BEPXYILIKU CTeOJiel, IMociae 4Yero Ha
MIOBEPXHOCTh CPE€3a OJHOr0 U3 3TUX PACTECHMM HAHECIU MAcTy, COAEPKALLYI0 MHIOJIMUIYKCYCHYIO
KHCIIOTY. PacnycTsaTcs MM y 3TUX pacTeHui na3yuniHble Touku? Kakoi BBIBOA MOXKHO CAENIATh Ha
OCHOBAaHMH 3TOr0 OnbITa?

5. [Touemy o3umbIe copTa 3J1aKOB HE IIBETYT, €CIIA UX MOCESTh BECHOM?

6. Kakum 00pa3omM MOXHO JOCTUTHYTH ONAJCHHS IUCTHEB Iepea YOOPKOM MII00B?

7. Kakumu arpoTeXHU4eCKUMH NIpHeMaMHi MOXKHO BIHMSTh Ha POCT U Pa3BUTUE PACTEHUIT?

8. CpaBHuth ¢eHonornueckue ¢Gaspl u stansl opraHorenesa no @. Kymepman. Pacrenue
Haxoautes Ha [X stane. Kakoii pase pa3zButus 3T0 COOTBETCTBYET?

9. Cox xaprodens, BbIIEpXKAHHOTO B TEUEHHWE HEHENU IMpPU HU3KUX TeMIepaTypax HMel
nokazarenb npenomieHus 1,3409, a cok Takoro ke kaprodens wu3 xpanwmma 1,3359.
Omnpenenure OCMOTHYECKHE MOTEHIMANIBI COKa M OOBSICHUTE MPUUYMHY Takux u3MeHeHuil. [[ns
OTIPEICIICHHSI UCTTONIB3YHTE peHPaKTOMETPHUICCKUE TAOIUIIBI.

10. C 20-netHero TOHOJSI Cpe3aHbl YEPEHKH; OJUH y OCHOBAHMs, IPYroil M3 CpenHedl yacTu
KpoHbl. Kakoii n3 HUX Jlydllle yKOPEHUTbCA U ObICTpEE NEPENIET K LIBETEHUIO?

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

12. JInst ceMsiH METPYIIKM M ceJblaepess TpeOyeTcsl MOBBICUTH SHEPruio npopacranus. Kakue
CTUMYJISITOPBI POCTA IIPH 3TOM clieAyeT NpuMeHuTh? OOO0CHYHTE OTBET.

VIl MuHepajibHOe IUTAHUE PACTEHHIH

1. [Touemy opraHnuueckue yaoOpeHUss pEeKOMEHAYEeTCsl BHOCUTh B OOJbIIMX 033X U 3aJ0Jr0 J10
rocesa?

2. HenoctaTok Kakoro 3jaeMeHTa NPUBOIUT K OCIM3HEHUIO KJIeToK pacTeHuii? C yeM 370 cBsi3aHO?
3. UeM OOBSICHUTh OTPHUIATEIBHOE JCHCTBHE HW30BITKA a30THBIX YAOOpPEHHN Ha ypoKau
kaptoens?

4. Kak BBIpacTHTh pacTeHue 0e3 MOUBbBI, U KaKHe yCIOBHS MPH dTOM HEOOXOAMMO COONIONATS.
[IpuBeauTe mpuMepbl OCHOBHBIX PELIETITOB MUTATEIbHBIX CMECEH.

5. KakoBbl 3aKOHOMEpPHOCTH «IEPBUYHOT0» IOTJIOIMICHUS] MHUHEPAJIbHBIX 3JEMEHTOB KOPHEBOM
cuctemoit (B epsbie 10-30 MMH) 1 MOTJIONIEHUS MTOCTEAYIONIEro (Juisierocs yacamu). Uro takoe
«CBOOOJIHOE» MPOCTPAHCTBO U IMOYEMY €T0 HAa3bIBAIOT «KAKYIIUMCSI»?



6. Kak ycranaBimBaercs HEOOXOAMMOCTb TOI'O WJIM MHOro 3nemeHTa? B uem cyTb npaBuia
HezameHnumoctu? [louemy 1O. JIubux chopmynupoBai 3aKkoH «BO3BpaTan?
7. B necuanbix cocynax cmech ['enbpurens B nepsom Bapuante mnosiHas, BO BTOPOM Takas ke, HO
BMecto Ca(NOs)2 BHecen CaS0s, B TpetheM KCI 3amenen va KNOs. KakoBbl OyayT pe3ysbTaThl
BBIPAILMBAHUS PACTECHUI?
8. [ouemy morunomieHne MUHEPaJIbHBIX AJIEMEHTOB UMeeT n30upaTenbHblil XapakTep? Ilokaxure
3TO Ha MpUMeEpax.
9. Cxonbko cynepdocdara (conepkanue pochopa B HeM 7%) HEOOXOAMMO BHECTH HA OMBITHYIO
JENSHKy 5 M? 9T00BI KonuuecTBo Gocopa B pacuere Ha Ia COCTaBIISIO 14 Kr?
10. [Touemy yepemIky JUCTHEB YACTO COEPKAT OOJNbIIIE HUTPATOB, YeM caMU JUCThsA? W moyemy
3¢ EeKTUBHO UCTIONB3YIOIINE HUTPAThl HYKJ1al0TCsl B MonnOaeHe?
11. Kakoii MO>KHO c/1es1aTh BBIBOJ IO PAY PACTEHUI, HE JAIOUIMX MOJOKUTEIbHYIO peakiuio Ha
mupennaamud B kpenkoir HoSO4 (MmocuHeHne) HeCcMOTps Ha TO, YTO IOYBA, TJIE OHM PacTyT,
oueHb Oorata HUTpaTamu. HazoBure Takue pactenus. B yem ux ocobeHHOCTB?
12. B kuimorpamMme CyXxod Macchl CBEKJIBI conmepkutcs 45 mr Oopa. CKOJIBKO HaHHOTO
MUKpPO3JIEMEHTA BBIHOCUTCS C Ia, €cM ypoxaiiHocTh cBekibl 350 1/ra? Bnaxknocts 30%.

VIl Tlpucnoco6.ieHne U yCcTOHYNBOCTD pacTeHHii

1. Kak 00BSCHUTH, UTO XBOSI COCHBI, BbIIEpKHUBAIOLIas 3MMON MOpo3bl 10 -43°C, 1eToM ruOHeT
IIPU UCKYCCTBEHHOM OXJIaXJieHuU 110 -8°C?

2. Yro Gomnee omacHo Al pACTEHUI: 3MMHUE MOPO3bI HJIM BECEHHUE 3aMOpo3Kku? OOBsCHUTE.

3. TloueMy y CeBepHBIX pacCTEHUN OOWTAIOMIMX HAa 3a00JIOYEHHBIX MOYBAX HMEIOTCS MHOTHE
npusHaku kcepopurtos? [lepeuncauTe 3T MPU3HAKH.

4. OcHOBHBIE MTYTH MOCTYIUIEHUS IECTULIUJIOB B PaCTEHHUSL.

5. B uem paznuuue QuU3NMOI0ro-OMOXMMUYECKUX MOAXOAOB NPHU OLIEHKE JeHCTBUS (HaKTOPOB
BHEIIHEN cpe/ibl Ha KaUueCTBO yporkas 0000BBIX M MSTIUKOBBIX TpaB?

6. IIpsMoe 1 KOCBEHHOE JIeHCTBUE BBICOKMX TEMIIEPATYpP HA PACTEHUE.

7. Kakue BemiecTBa B paCTEHHHM B 9KCTPEMAJbHBIX YCIOBHUSAX CIOCOOCTBYIOT BO3HHUKHOBEHHUIO
3aLUTHO-TIPUCIIOCOOUTENBHBIX PeaKIun?

8. B uem paznmuuue pu3MOIOrH4EcKOro AEHCTBUS Ha PACTEHUS MOBBIIIEHHBIX U MOHMKEHHBIX
TEMIIEpPa TYP, BHI3BIBAIOLIMX [TOBPEXKICHHUE U 1aXke THOeNb pacTeHUi?

9. Urto Takoe mpoliecc 3aKaiuBaHus pacTeHuii? Bce nmu pacreHus cnocoOHBI K 3aKaJMBaHUIO?
Kakue Qusnonornueckue M3MEHEHHUs, MPOUCXOISIINE B IMPOLECCE 3aKaJIWBAHMS, IOBBIIIAIOT
YCTOMYUBOCTb pacTeHUM K Mopo3y. [Touemy?

10. Meronsl ompeneneHus 3acyXOyCTOWYMBOCTH pacTeHHWH. Meponpusatus 1mo Oopede ¢
BpEIHBIMU BJIMSHUSAMU 3aCyXU Ha pacTEHHUS.

IX «®usunosorust u 6moxumusi GopMHPOBAHUS Ka4yeCTBA YPOKas C.-X. KYJAbTyp»

1. ITpu HEOMAaronpUATHBIX MOTOIHBIX YCIOBHIX TJIOXO0 3aBSI3bIBAIOTCS TUIOBI IpymH. Kakue
CTUMYJIITOPBI POCTa CIEAYeT NPUMEHUTH IS JIydIlero 3aBsi3bIBaHus II0a0B? OOocHyHTE
OTBET.

2. B cany rpymm HeoOXOAMMO CTUMYJIMPOBATh y JE€PEBLEB OOJee paHHEE BCTYIUIEHHE B
(a3pl TIIOTOHOIIEHUS W 3aKJaJK{ IIBETOYHBIX MoueK. Kakue peryisiTopsl pocTa clieayeT AJis
9TOro NpuMeHuTh? OOOCHYHTE OTBET.



3. Jlnst ynydineHus: TOBapHOI'O BHJAA COPBAHHBIX 3€JIHBIX IJIOJOB JMMOHA M amelbCuHa
HY>KHO IIPOBECTU MX YCKOPEHHOE CO3PEBAaHME M YIIydlleHHe OKpacku. Kakue peryiasaTtopsl pocra
CIIeyeT IJisi ATOro mpuMeHuTh? OOOCHYITE OTBET.

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

5. Tpebyercs monmyuuTh HapTEHOKapnUyecKue IUIoAbl BUHOTpada. Kakue cTUMYNATOpSHI
pocTa mpH 3TOM clieayeT npuMeHuTh? OOOCHYHTE OTBET.

6. B mepuox Bereranuu 03MMOM pKM HaOmonaeTcs yCWJeHHBIH pocT crebneit. Kakwue
CTUMYJISITOPBI POCTa CIEAYeT MPUMEHUTh, YTOOBI CHU3UTH BEPOSITHOCThH IMOJIETAHHUS MOCEBOB?
OO6ocHy¥iTe OTBET.

7. VY s0moHn g0 yOOpKH ypokash HauWHaeTcs omajgaHue ImioaoB. Kakue CTUMYISTOpHI,
pocta ciieyeT MPUMEHUTh, YTOOBI TPEAOTBPATUTH 3TO siBlieHHe? OOOCHYNHTE OTBET.

8.

IMpouenypa oneHNBaHUsI IK3aMeHA:

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

Kpurtepuu oueHku 3K3amMeHa:

«OTJMYHO» BBICTABIIACTCS, €CIM O0ydYaromMiicss 00JalaeT TIIyOOKMMHU U MPOYHBIMU 3HAHHUSIMU
no  (U3MOJIOTMM  pAcTeHUi; TMpH  OTBET€  IPOAEMOHCTPUPOBAN  HCUYEpIBIBAIOIIECE,
IIOCJIEIOBATEIbHOE M JIOTMUYECKM CTPOMHOE H3JIOKEHHE; pelMa  3a7ady; [paBUIbHO
copMyIupoBan IOHSTHS M 3aKOHOMEPHOCTH IIO BONPOCAM; HCIOJIb30BaJl INPUMEPHI U3
MPaKTUKH; ClIeJIajl BBIBOJI IO U3JIaraeMoOMYy MaTepHaly;

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

— OIIEHKA «YAOBIIETBOPUTENBHO» BBICTABISIETCSA, €CIM OOydYarommiics HWMeeT o0Ime
3HaHUSL OCHOBHOIO MaTepuasia 0e3 YCBOEGHUS HEKOTOPBIX CYILIECTBEHHBIX IOJOXKEHUN;
(bopMynupyeT OCHOBHBIC IMOHATHS C HEKOTOPOM HETOYHOCTBIO; 3aTPyIHSETCS B NPHBEICHUU
MIPUMEPOB, TTOATBEP)KIAIOIIUX TEOPETHUECKUE TTOJI0KEHNS; OAMH BOIPOC pa3odpaH MOJHOCTHIO,
BTOPOM M 3ajjaya HayaThl, HO HE 3aBEPIICHBI JO KOHIA; ¥ MPH MOMOILIM HAaBOJALIMX BOIIPOCOB
JOBOJATCA O KOHIIA;

— OIICHKa «HEYAOBJIETBOPUTEIbHO» BBICTABJIAETCSA, €CIM OOYy4YalOUIMICs HE 3HAeT
3HAYUTENBHYIO YacTh MaTepHaa; J0MyCTUI CyLIECTBEHHbIE OLIMOKHU B IIPOLIECCE U3JI0KEHHUS; HE



YMECT BBIACIUTDL I'NIABHOC KW CJACJIaTb BbLIBOJ; IIPUBOJIHT OIINOOYHEIE OIIpCACIICHUA; HU OIWH
BOIIPOC HE PaCCMOTPEH A0 KOHIIA, HC NPUCTYNUJ K PCHICHHUIO 3aAa4i, HABOAAIIUC BOIIPOCHI HE
IIoMoraror.
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1. Xumudeckuii cocTaB, CTPYKTypa U (DYHKITMU KJIETOYHON CTEHKH PacTEHUH.

2. MexaHHU3MBbI MOCTYIJIEHUS JIEMEHTOB MUHEPATbHOTO MU TAHHS PACTEHUH.

3. U3 kopHemiona KpacHOH CBEKJbI BBIpE3alH ABa KyCOUKa, KOTOpPBIE MOCIE TIIATEIbHOTO
MPOMBIBAHUSI TIOMECTHJIM B MPOOUPKHA C BOAON KOMHATHOH TeMmriepaTypsl. B omny u3
npobupok nobaBunm S5 kKamens ximopodopma. KakoBa Oymer oxpacka BOABI B MPOOMPKAxX
yepe3 30 MuH nocie Havasa onbiTa? Kak 0ObsICHUTH MOJTYy4EHHBIH pe3ysbTaT?
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