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IIpu pazpaboTke pabodeit mporpaMMbl YIeOHOH AUCIUILIAHEI B OCHOBY ITOJIOKEHBI:

1) ®I'OC BO no nanpasnenuto noaroroku 35.03.05 CagoBoacrso
Ilpogpune Cadosoocmeo, cazonosedenue u hropucmuka yrBEepK1eHHbIH MUHUCTEPCTBOM

obpazoBanus u Hayku PD Ne 737 «01» 08 2017 r.

2) YueOnsrii mian npoguiisi CaaoBoacTBO U JaHAIAQPTHBIN AU3aiiH 0100peH YUEHBIM COBETOM

®OI'BOY BO I'AY Ceepnoro 3aypainbs ot «25» mast 2023 r. [Tporokoa Ne 10
PaGouas mporpamma yaebHO# TUCIUILITHHBI 0/100peHa Ha 3acenanuu kadenpsl Oomieit Onomoruu ot «15 »

utons 2023 r. IIpotokon Ne 10

3aBenyrommii kKadeapoit A.A. Jlsmies

Pabouas mporpamma yueOHON TUCIUILUTNHBI 0100peHa METOIUIECKON KOMHUCCHE HHCTUTYTA OT «20» UioHA
2023 r. IIpoTtokom Ne 9

e

[Ipencenarens METOUYECKOW KOMUCCUM UHCTUTYTA T.B.
CuMakoBa

Pazpaboruuk: k.c. -X. H., foueHT K.B. Mouceepa

JUpeKTop MHCTUTYTA: M.A. Konomnua

1. IlepeyeHb MIaAHMpPYeMbIX Pe3yJbTAaTOB O0yYeHHS 1O AUCUUILIMHE, COOTHECEHHBIX C
IUVIAHMPYEMBbIMH Pe3yJIbTATAMHU OCBOCHUA 00pa30BaTeIbHON MPOrpamMMbl



Koo WNunaukatop
KoMne- Pesynbrarsl OCTIKCHIS IlepedeHs IUIAHUPYEMBIX PE3YIILTATOB
OCBOEHUS 00y4eHHs O JUCLUILINHE
meHyuu KOMIIETEHIINH
3Hamy:
- 3aBUCUMOCTh  (DU3HOIOTUYECKUX
IIPOLIECCOB OT BHYTPEHHUX U BHEIIHUX
¢dakxTopoB Cpenbl; TIPUHIUIIBL
(dbopMHpOBaHUs BEJIWYMHBI U KadyecTBa
ypoxas OCHOBHBIX
CEJIbCKOXO3SMCTBEHHBIX KYJIbTYP;
yMeTh:
- OIIpEACIIATh 3aBHCHUMOCTb
(U3NOJOTHYECKUX ~ MPOIECCOB  OT
BHYTPEHHUX U BHEIIHHUX (PAKTOPOB
Cpelbl;  HCIOJB30BAaTh  MPUHIMUIIBI
(dbopMHpOBaHUs BEJIWYMHBI U KadyecTBa
WJ1-130mx-1 yposKast OCHOBHBIX
PelmaeT KOHKDETHBIE CEJIbCKOXO3SMCTBEHHBIX KYIbTYp JJIA
peuieHuss  CTaHJApTHBIX  3aJad B
OIlK-1 3ajatu _ | obmactu arponomun
Criocoben pemarp | TPOPECCHOHANBHON | onoenemarr, JKU3HECTIOCOOHOCTH
THUIIOBBIC 3aa4yu ACATCIBHOCTU pacCTUTENIbHBIX TKaHEW, HCXOAs U3
npodeccHOHABHO | (OIICHKA U BO3MOKHOCTH OCYIIECTBJICHUS B HHUX
1 AEATEIBbHOCTH HA | [[OBBIILICHUE xoJa (bu310I0r0-6MOXUMUYECKUX
OCHOBE 3HaHHUI HokazaTeneit MIPOLECCOB;
OINK-1 | OCHOBHEIX 32KOHOB | o o remproctn | NO°TP30BATBCA OPraHONENTHIECKUMH H
MaTeMaTHYECKUX U . OMOXMMMUYECKUMHU  TIOKa3aTels MU B
€CTECTBEHHBIX pacTeHHid) B IIPOLIECCE IPOTHO3MPOBAHUS KadecTBa
HayK C HPENCTABIHCT ypOoKast; OTIPEIeIIATh
OPUMCHCHUEM pe3ynbTaThl UX KHU3HECTIOCOOHOCTD paCTUTEIbHBIX
MHQOPMAIIMOHHO- | pelleHUs] Ha OCHOBE | TKaHEH, MCXOAsd W3  BO3MOKHOCTH
KOMMYHHKALMOHH | (hy3110710T0- OCYILIECTBIIEHUS B HUX xoJa
BIX TEXHOJIOTHI Y ——— (hU3HOIOTO-OMOXUMHUYECKHUX TTPOIIECCOB

3daKOHOB U IIPpaBUJI

BJa/1eTh:

- COBPEMEHHBIMU METOAaMHU
UCCIIEI0BAHMS u HOJy4YEHUs
uHpopMauuu o xone (GOPMUPOBAHUS
KadyecTBa yposkas; mpuéMamu IOMCKa
HOBBIX CBEICHMI B obnactu
¢uzmonorun U OMOXMMHUHU PpaCTEHHUH,
CBSI3aHHBIX C TIONYYCHHEM YypoOXKas
CeJIbCKOXO035HCTBEHHBIX KYJIBTYpP
BBICOKOTO Ka4yecTBa; COBPEMEHHBIMHU
METOAAMHU MCCIIEJOBAHUS M TOJTY4YEHUS
nH(popMaluu o xojie PU3NOTOTHIECKUX
MPOIIECCOB B PACTUTEIHLHOM OpPIaHU3ME;
HaBbIKaMU  OOpaOOTKM M  aHajIu3a
MOJTy4aeMbIX HKCIEPUMEHTATbHBIX
JTAHHBIX




2. MecTo AMCHHMILVINHBI B CTPYKTYpe 00pa30BaTeIbHON NMPOrpaMMbl

JlaHHas TUCIUIUIMHA OTHOCUTCS K boky 1 00s3aTenbHOM yacTn 00pa3oBaTeIbHON MPOTrPAMMBI.
Jns w3ydeHHs IUCUMIUIMHBI HEOOXOIMMBI 3HaHHWS B 0O0nacTu: OOTaHUKH, XUMHUH, HKOJOTHH,
MHUKPOOHOJIOTHH.

@dusnonorus pacTeHuil sBIAETCS NMPEeNUIeCTBYIOMEH AUCHUIUIMHON Uil JUCLUIUIMH: OMOXUMUS
pacTeHui, arpoMeTe0poIIOrusi, OCHOBbI OMOTEXHOJIOTHH CaJ0BBIX KYJIbTYP.

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

3. O0beM AUCHUILINHBI U BUbI y4eOHOH padoThI
OO01ast TpyA0EMKOCTh AUCHUILIMHBI cocTaBisieT 144 yaca 4 3aueTHbIC €UHHILIBL.

Bup yuebHoit paboTh dopma obyueHus
OvHas

AyIUTOpHBIE 3aHATUSA (BCEro) 64
B mom yucne: -
JIeKIMOHHOTO THTIA 32
CeMUHApCKOTO THIIA 32
CamocrosTejbHas paora (Bcero) 62
B mowm yucne:

31

ITpopaboTka MaTepuana JeKIuH,
MOJTOTOBKA K 3aHATHIM

CaMocTosTeNbHOE H3yUeHHE TeM 8
Pedepar 20
WNuauBuayanbHble 3aJaHUS 3
Bun nmpoMexxyTOUHOI aTTecTaIim: 9K3aMeH
9K3aMEH 18
OO0mas TPy10eMKOCTh: 144
4acoB 4

3a4YCTHBIX CIMHHUI]

4. Conep:xaHue TUCHUILIUHBI
4.1. Conep:xaHue pa3iesoB I CHUNITHHbBI

No HaumenoBanue pasziena Coneprxanue paszaena
n/m JTUCITATIINHEI
1 2 3
1. | ®uzuonorus u 6noxumust | CTpyKkTypHas u (byHKIMOHATIbHAS OpraHu3anus
PaCTUTENBHOM KIETKH pacCTUTENBHOM KJIETKA. XWUMHYECKHU COCTaB pPACTHUTEIbHOMU
KJIETKH. @depMeHTHl, WX  OWONOrMYecKas  poOIlb.

AMI/IHOKI/ICJ'IOTI)I, 6en1<1/1, JKHPBI, YITI€BOAbI, BUTAMHWHBI.

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

dorocuHTE3 O6mee mnpencraBienue o ¢orocuHTe3e. [lmanerapHoe
3. 3HaueHne ¢otocuHTe3a. Jluct kak opraH (orocuHTE3A.
[TurmenTHBIe cucTeMbl (oTocuHTe3a. CBETOBBIE PEAKIIUU
dbortocunTeza. Merabomm3m yraepoga mpu  (POTOCHUHTESE.
Ocobennoctu (dorocunteza y C4  u CAM-pacreHuid.




BnusiHue BHYTpeHHMX M BHEIIHUX YCIOBUH Ha IMpoLecc
dbortocunTtesa. [lytu perynupoBanus. ®oTocuHTE3 Kak OCHOBA
MIPOYKTUBHOCTHU CEJIbCKOXO03SIHCTBEHHBIX pacTeHU.
CBeTOKyJNbTYpa C.-X. pACTCHU.

JIpIxanue pacTeHuin

JIpIxaHue — OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIN MIPOLIECC.
@DepMeHTHI JbIXaHud. XHUMU3M JbIXaHus. | TMKOIIN3.
AnpoOHas da3za gpixanus. Jpyrue myTd JbIXaHus.
DHEpreTrKa JIbIXaHus.

Poct u pazBurtue
5. | pacTeHuit

IlonssTue o0 pocre, pPAa3BUTUH, OHTOTECHE3E PACTCHMM.
Kietounsle ocHoBbl pocTta. ®Puroropmossl. Poct wnemnoro
pacrenus. PocroBble sBieHuA. BiuusHue BHYTpPEHHHUX
YyCIOBUI Ha pOCT. 3aBUCHUMOCTb POCTa OT 3KOJIOTMYECKHX
dakropoB. JIBmkenue pacrenuid. Paszputue. [lepuommsarus
oHTOreHesa. Sposusanusa. PoronepuoausM. Dusnonorus
CTapeHus. YIpaBICHHE TE€HEPATUBHBIM pa3BUTHEM U
crapeHueM. Puznonorusi GOpMHUPOBaHUS ILIOJOB, CEMSH U
JOPYTUX OPOAYKTUBHBIX YacTel pacTeHUi. PU3HOIOTrHs TOKOS
U CIIOCOOBI MMPEBPALIECHUS €TO0.

CuHre3, npeBpalieHue u
6. | mepenBmxeHHE
OpPTaHUYECKUX BEIIECTB B
pacTeHuun

KoHcTuTylinoHHble M 3amacHble BEIIECTBA B PACTCHUH.
[IpeBpaienne kpaxmaina U caxaposbl B pacTeHUH. DepMeHTHI
npeBpauieHus. OpraHudeckue KUCIOThl. [MKO3uabl U
alKaJOUJbl, HX XUMHUYECKUH COCTaB, COJAEp)KaHUE B
CEJIbCKOXO3SUCTBEHHBIX ~ PACTEHUAX.  AHTUOMOTUKA U
¢butonuuael pacteHuil. @OnaBoHsl U (QIABOHONBI, HX
XUMHUYecKas  mpupoia U (usmomoruyeckas  polib.
Ilepememienue M TPaHCHOPT OPraHUYECKUX BELIECTB B
pacTeHHH.

MuHepanbHOE NUTaHUE
7. | pacteHuit

dusnonornyeckass pojib  Makpo- W MHKPO3JIEMEHTOB.
I[I/IaFHOCTI/IKa I[e(i)I/IIII/ITa IINTAaTCJIBbHBIX JJICMCHTOB.
[Torynomenne MUHEPATBHBIX BEIECTB, MEPEMEIICHUE UX TI0
pacteHuto. BeinenurenbHas U CHHTETHUYECKAsS GyHKIMH
KOpHEBO# cucTeMbl. OU3HOIOTHYECKHE OCHOBBI TIPUMEHECHUS
y10OpeHuit.

ITpucnocobnenue u
8. | ycroitunBOCTh pacTeHUI

3alUTHO-TIPUCTIOCOOUTENBCKIE  PEaKIMM  pacTeHUl  Ha
JNENUCTBUE TOBPEXKAAOIINX  (PAKTOpPOB.  XO0JI0I0-MOPO30-
3UMOCTOMKOCTh pACTEHUW. JIMarHocTuka yCTOWYHMBOCTH.

Kapo- u 3acyXxOyCTOMYHMBOCTb. CoJeycTOHYMBOCTh
pacTeHui. ['a30ycTONYMBOCTbD.
9. | ®usuonorus u ouoxumus | OCHOBHBIE (hU3H0I0r0-OMOXUMHUYECKHE IIPOILIECCHI,

(dbopmMHpoBaHUS KayecTBa
ypokas C.-X. KyJIbTYp

IpoTeKaromue npu (GOpMUPOBAHUH MPOAYKTUBHBIX OPraHOB
3€pHOBBIX, 3€pHOOOOOBBIX, MAaCIMYHBIX KyJIbTyp. OCHOBHBIE
¢u3nonoro- GMOXUMHUYECKHE MPOILECCH, MPOTEKAIONIIUE MPU
(hopMUPOBaHUM MPOAYKTUBHBIX OPTraHOB IJIOJIOBO-ATOJIHBIX
KYJIbTYp, KOpHe- M KIyOHEemIo/10B. BnusHue mnpupoaHo-
KJIMMaTH4eCKHUX (PaKTOPOB HAa XMMUYECKUI COCTaB pacTEHUM.

4.2. Pa3zgebl IMCUMILINH ¥ BUABI 3aHATHH

ouHas ¢popma o0ydeHus




No HaunmenoBanue pasnena Jleknmon | Cemunap CPC Ox3a | Bcero
n/m JUCIUTIAHBI HOTO CKOTO MeH
qac.
TUTA
THIIA
1 2 3 4 5 6 7
1. | ®usunonorus u OUOXUMUS 4 4 10 18
PaCTUTEIIBHOMN KIIETKH
2. | Boanslit pexxuM pacTeHui 4 4 8 16
3. | ®orocuHTe3 4 4 8 16
4, JlpIxaHue pacTeHUM 4 2 8 14
5. Poct u pa3Butne pacteHuit 4 4 8 16
6. | Cunres, mpeBpalieHue u 2 4 6 12
NepeIBUKEHIE OPraHUIECKIX
BEIIECTB B PACTCHUH
7. | MuHepallbHOE TUTaHUE PACTCHUI 4 4 6 14
8. | IlpucnocobiieHre 1 yCTOMYUBOCTD 4 4 4 12
pacTeHuit
9. ®usnonaorust 1 OMOXUMHUS 2 2 4 8
dbopMUpOBaHUS KauecTBa ypoxKas
C.-X. KyJbTYp
DK3aMeH 18
OO111e€e KOJIMYECTBO YacOB 32 32 62 18 144
4.3. 3aHATUSA CEMUHAPCKOT0 THIA
No No Tpynoem
n/m KOCTh
azjena
pasit TeMbl (gac)
JTACTTUTLT
ouHast
WHBI
1 2 3 4
1. 1 ®dusnonorus ¥ OMOXUMHUS PACTUTEIHHON KIETKU 4
1. Bsenenwue
2. HM3MmeHeHMe MPOHUIIAEMOCTH ITUTOILIA3MBbI ITPH MTOBPEIKICHUH
3. IIna3momnus, ero GopMBbI U JETIIA3MOIH3
KomnokBuym «Pu3nonorust 1 OMOXUMUS paCTUTENBHOMN KIETKID)
2. 2 Bonauslii pexxum pacteHUi 4




1. OnpeneneHue  KOHLEHTpAaMUW  KIETOYHOIO  COKa U
MOTEHIIUAJILHOTO OCMOTUYECKOTO JIaBlIeHUS! pePpakKTOMETPUUECKUM
METOJIOM

2. OrmpeneneHre MHTEHCUBHOCTH TPAHCIHMPAIMH Yy CPE3aHHBIX
JIMCTHEB MPHU MTOMOIIIHA TOP3UOHHBIX BECOB 10 MIBaHOBY
KomnokBuym «BoHBIN peXUM pacTEHHII»

3. 3 dorocuHTE3

1. PasneneHue  THWTMEHTOB — JIUCTa  METOJOM  OyMaKHOM
xpomMarorpaduu
2. OnrHnyeckue CBOMCTBA MUTMEHTOB

Komnoksuym « @oToCHHTES »

4. 4 JIpIxaHue pacTeHun

1. OmnpeneneHrne NHTEHCUBHOCTH JIBIXAHUS CEMSIH PAaCTECHUI
2. OrnpezenieHrie aKTUBHOCTH KaTajiasbl B Pa3IUYHBIX YaCTAX
pacTeHui

KommokBuym «/IpIxanue pactreHun»

5. 5 Poct u pa3Butne pacteHui

1. MU3ydeHue MMHEWHOrO pocTa rodera U KOpHs

2. HabGmroneHue 3a NepuoAMYHOCTBIO pOCTa MEKA0Y3IUI TOPOA
(Tponu3MbI)

3. U3ydeHue BIUSHUS WHIOJIMHOYKCYCHOM KUCIOTHI Ha
YKOpPEHEHHE YePEHKOB (hacoiu

4. IIpepbiBaHue epUO/Ia IOKOS Yy KIIYOHEH KapToQens mpu MOMOIIU
THUOMOYEBUHBI

Konnoksuym « PocT 1 pa3ButHe pacTeHHi»

6. 6 CuHTe3, IpeBpalieHne U MepeIBIKEHNE OPTaHMIECKIX BEIECTB B
pacTeHuH

1. OO6napyxeHue n1younbHbIX BemiecT (BUT. C)

2. OmnpezneneHre akTUBHOCTH aMUJIa3 B IPOPACTAIOIIUX CEMEHAX
KomnokBuym  «CuHTE3, TpeBpalieHHe ¥ IepeIBHKCHHE
OpPraHUYECKUX BEUIECTB B PACTCHUN )

7. 7 MuHepanbHOE NUTAaHUE PACTEHUN

1. Onpenenenue odbemMa KOpHEBOU cucteMbl MeTo oM CabuHuHA
u Konocosa
2. OOHapyXeHHe HUTPATOB B JIUCThAX U KOPHAX PACTCHUN
Komnokenym «MuHepaapHOE TUTAaHUE PACTEHUID)

8. 8. 1. Omnpenenenue 3acyX0yCTOWYMBOCTH PACTECHUN

Komnokeuywm «IIpucnocobiaenme u ycToH4MBOCTb PACTEHUIN»

9. 9. 1. 3amacHble BenecTBa CEMSIH U MX TPEBPAIICHUS TIPU
npopacTaHuu

Bcero

4.4. llpumepHasi TeMAaTHKA KYPCOBBIX IPOEKTOB (PadoT) - ne npedycmomperno OIIOIT

5. OpraHu3anusi cCaMOCTOSITE/ILHOI Pa0d0Thl 00y4aIOIMXCH MO IUCHUTIIHHE




5.1 Tunbl caMoCTOATEILHOM PA0OTHI M €€ KOHTPOJIb

Tum camocTosATeIFHOM PabOTHI ®dopma 00yICHIS Tekymuii KOHTPOJIb
ouHasl
[IpopaboTka MaTepuana JEKIIHH, 31 TECTUPOBAHUE
MOJTrOTOBKA K 3aHATHUSIM
CaMOoCTOSTENPHOE H3YUICHHE TEM 8 TECTHPOBaHHE, COOECETOBaHNE
Pedepar 20 3amuTa
WunuBuayanbHble 3aJaHAS 3 cobeceloBaHNE

5.2. Y4eOHO-MeTOAMYECKHE MaTePHAJIbI 1JIsl CAMOCTOAITEILHOMH padoThI:

1. Mouceesa K.B. Mertoanueckue yKa3aHust Il CAMOCTOSTEIBHOM PabOTHI CTYIEHTOB TI0
nucnurmuHe «dusnonorus pacrennin» / K.B. MouceeBa. — Tromens: 'AY CeBepHoro
3aypanbs, 2018. — 41 c.

5.3.TemMbl, BBIHOCHMbIE HA CAMOCTOAITEJILHOE H3yYeHHe:

Paszoen 1 ®usnonorus 1 OMOXUMUS PACTUTENBHON KIETKU
1. CgsoiicTBa BOABI U €€ 3HAUEHHUE B XKM3HM pacTeHuil. OCMOTHYECKHE SIBICHUS B KIETKE; POJIb
BaKyOJIH U KJIE€TOYHOU CTCHKH.
Pasznen 2 Boaublil pexum pacTeHUi
1. JlBurarenu BOAHOTO TOKAa B PACTEHUH.

2. buonormdeckoe 3HaueHHWE TpaHCHHUpanuu. JIMCT Kak OpraH TpaHCIHpAIUU. 3aBUCHMOCTH
TpaHCTIHPAIMH OT BHEIIHUX YCIOBUH. [I[pruMeHenne aHTUTpaHCTTHPAHTOB.
Paznen 3 dortocuntes
1. 3aBucumocTh QOTOCHHTE3a OT BHEIIHUX W BHYTPEHHUX YyCIIOBUH. JlHEBHas AMHAMHKA U
CE30HHbIE U3MEHEHUS (POTOCUHTE3A.
Pasnen 4 Jlpixanue
1. Ponp npIxaHus B JKM3HM pacTeHHil. Vcronb30BaHWE SHEPTUH, BBICBOOOXKAAIOIIEWCS B

nmponecce AbIXaHus#d, Ha CI)I/I3I/IOJ'IOI"I/I‘ICCKI/IC mponecChl B paCTUTCIIbHOM OPraHU3MeE.

2. 3aBHCHMOCTh UHTEHCUBHOCTH JIBIXaHHUS OT BHYTPEHHHUX U BHEITHUX (aKTOPOB. JlpIXaTebHbIN
KO3(QUILIMEHT U €ro 3aBUCUMOCTb OT BHYTPEHHUX U BHELITHUX YCIOBHM.
Pasgen 5 Poct u pazButHe pacTeHnn
1. OnroreHe3 M OCHOBHBIE OTallbl pa3BUTUS pacTeHUd. Bo3pacTHas HM3MEHUMBOCTh
MOP(}OIOrHUecKUX U (PU3NOTOTHIECKUX TPU3HAKOB.
Pa3znen 6 CunTes, npeBpallieHue U NepEABIKEHNE OPIraHUYECKUX BEILECTB B PACTEHUU
1. IlpeBpaieHue BemecTB Npyu MPoOpacTaHUU ceMsiH. BTOpruHbIil MeTaboIu3M.
Paznen 7 MunepaibHOE TUTaHUE PACTCHUI
1. XuMmunyeckuil 37€MEHTHBIH COCTaB pacTeHM. Makpo- M MHUKpPO3JIEMEHTHI, UX YCBOSEMBbIE
(bopMBI U POJIb B )KU3HU PaCTEHUI.
Paznen 8 Ilpucnocobienne u yCTOMYMBOCTh paCTEHUH
1. TlonsaTus (U3HMOIOTHMUECKOTO CTpecca, YCTOMUMBOCTH, anantauuu. lIpucnocobneHue
OHTOT€HE3a PACTEHUN K YCIOBHAM CPEJIbl KaK pe3yJbTaT UX 3BOJIOIMOHHOIO Pa3BUTHS.

5.4. Temsbl pedepaToB:
Pa3nea Ne2 «BoaHblii pe:kuM pacTeHuiD
Annenonarusi. B3auMocBs3b pacTeHHIA.
Bonoobmen pacteHuid.
IlepenBuxeHue BOABI IO PACTEHHUIO.
[TornouieHre MUHEpAIBHBIX BELIECTB PACTEHUSMH.
[IpyMeHeHre aHTUTPAHCIUPAHTOB B IPAKTUKE CEITLCKOTO X0341CTBA.
3HaueHUe BOJbI B )KU3HU PACTEHUM.
CocTostHuE BOJIbI B TKaHSAX PACTECHHI.

Nogak~kwdE



8. TpaHcnopT OpraHMYeCKHX BEIECTB B PACTEHUSIX.
9. Meroponornyeckue npodaeMbl PU3HOIOTUN PACTCHUH.

Pa3zgen Ne 3 «®Dorocunres»

1. BnusiHue crnekTpaabHOro COCTaBa CBETA Ha pa3BUTHE PACTEHUU.
2. BiausiHUE CTIEKTPalIbHOTO COCTaBa cBeTa Ha (hopMUpoBaHHE (POTOCHHTETHYECKOTO amIapara.
3. BausiHue cBETOBOTo pexuMa Ha aHAaTOMUUYECKYIO CTPYKTYpY JIUCTA.
4. BausiHue cBeTa Ha pOCT PacCTEHUM.

5. BausiHue kauecTBa U MHTEHCUBHOCTH CBETa Ha COJEPKaHUE MUTMEHTOB U ONTHUYECKUE
CBOMCTBA JIUCTA.
6. BausiHue MHTEHCHBHOCTH CBETA HA YMCJIO U pa3Mep XJIOPOILIaCTOB.
7. 3eneHbIl JIMCT U COJTHEYHAs pajualusl.

8. CBETOBOM PEKUM TTOCEBOB.

9. CBs13b (pU3HMOIIOTUH PACTEHUH C APYTUMHU €CTECTBEHHBIMU HayKaMH.
10. CoBpeMeHHBbIE METO/1bl U3Y4YE€HUSI HHTEHCUBHOCTU (DOTOCHHTE3a PACTCHUM.

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

ConHeyHas paguanus ¥ paguaiiOHHbIA PEKUM HACAKICHHI.
CyTouHbIE PUTMBI Y PACTCHHUIA.

CyTouHbI# X0 (OTOCUHTE3A Y paCTEHUM.

DOTOCUHTETUYECKH AKTUBHAS paualis U METO/Ibl €€ U3MEPEHUS.
DOTOCHHTE3 U €70 3HAYEHUE B KU3HU PACTCHUN.

dopMHpOBaHUE JTUCTA B CBSI3U C aJIalTallield PACTCHUN K YCIIOBUSM OCBEIIIECHHOCTH.
XuMu3m mnporecca GOToCHHTE3a (COBPEMEHHBIE TIPEICTABIICHUS).
SBienue GoToneprou3Ma 1 ero MpakTUIeCKOe 3HaYCHHUE.

6. DoHJ OLIEHOYHBIX CPEACTB /sl POBe/IeHUsI POMEKYTOYHOI aTTecTalluu 00y4aOUIUXCH 110

AUCIHHUIJIMHE

6.1. TIlepeyeHb KOMIETEeHIMii M OLEHOYHbIE CPEACTBA WHIMKATOPA JAOCTHIKEHHSA

KOMIIETCHIM I

Komn Nunukarop HaumeHnoBaHue

[Tepedens uIaHUPYEMBIX PE3YIHTATOB
€TEeHI] JIOCTHOKCHHUS OIICHOYHOTO
. o0yueHus IO TUCITUILTNHE

uu KOMITETEHIINI CpeJicTBa

OIIK- | U1-130omk-1 3Hamy: Tect

1 - 3aBUCHUMOCTh  (DM3MOJOTHYECKHX | DK3aMeHaIMOH
Pemaer koHKpeTHbIE IPOLECCOB OT BHYTPEHHUX M BHEIIHMX | HbIH OUJIET
3a1a4u1 ¢bakTopoB Cpeabl; PUHIMIIBI
npogecCuoHAIBHON dbopMHUpOBaHMS BEIWYMHBI W KadyecTBa
NEesTeILHOCTH (OlleHKa | YPOXKasd OCHOBHBIX

1 TIOBBIIIIEHHE
rmokasareieit
JKU3HEICATECIIbBHOCTH
pacteHuii) u
MIPE/ICTaBISIeT
PE3yNbTaThl UX
pEIIeHUs Ha OCHOBE
¢duznonoro-
OMOXUMHYECKHUX
3aKOHOB U MPABUJI

CEIBbCKOXO35MCTBEHHBIX KYJIBTYD;

yMeThb:

- OIIPEIETATh 3aBHCUMOCTh
(U3UOTIOTHUECKUX HPOLIECCOB oT
BHYTPEHHUX U BHEIIHUX (PaKTOPOB CpPEbl;
UCIMOJIb30BaTh HPUHIMIIE (POPMUPOBAHUS
BCJIIMYMHBI U Ka4u€CTBa YpoOxKasd OCHOBHBIX
CENIbCKOXO3AHUCTBEHHBIX  KYJIBTYp  JJS
pelIeHns] CTaHIAPTHBIX 3a1a4 B o01acTu
arpoOHOMUHU

OIIpEIETATh ’KN3HECTIOCOOHOCTD
pacTUTENbHBIX  TKaHEW, HCXOoAs U3
BO3MOXHOCTH OCYHICCTBJICHUS B HUX XOJa
($u310I0r0-OMOXUMHUYECKUX MTPOLIECCOB;
HOJIb30BAThCSl  OPTaHOJENTUYECKUMH |




OMOXHMHYECKUMU MOKA3aTEISIMH B
Ipolecce MPOrHO3MPOBAHMS  KadyecTBa
ypoXKast; OMPENeNATh >XKU3HECTIOCOOHOCTH
pacTUTENbHBIX  TKaHeW, HUCXOoAs U3
BO3MO>XHOCTH OCYIIECTBJIICHHUS B HUX XOJa
(bu3H0I0ro-6MOXUMHYECKUX MPOLIECCOB
BJIA/IETh:

- COBPEMEHHBIMHU METOJaMH HCCIIEI0BAHUS
U TodydeHus WHGOpPMAMU O XOHe
dbopMupoBaHus KayecTBa yposKasi;
npuéMamMu IIOUCKAa HOBBIX CBEIACHUU B
obmacth  ¢u3MOIOTMM W OMOXUMHUU
pacTeHHii, CBS3aHHBIX C TIONyYECHUEM
ypoXKasi CeIbCKOXO3SIMCTBEHHBIX KYJIbTYP
BBICOKOTO  KayecTBa,  COBPEMEHHBIMU
METOJJaMU HCCIICOBAHUS U TOJYYCHUS
uHpopManuu O Xoae (PU3UOIOTUICCKUX
MPOLIECCOB B PACTUTEIHHOM OPTaHU3ME;
HaBbIKAMU  00paboOTKM W aHAJIM3a
MOJTy4aeMBbIX AKCIEPUMEHTATIbHBIX
JTAHHBIX

6.2 llIkaJbl OLlEHUBAHUSA

IIsTnoanabpHas MIKAJIA OIl¢CHUBAHUA 3K3aMeEHa

Ornenka Onucanue

5 JIeMOHCTpUpYET MOJTHOE MTOHUMaHKUE (PU3UOJIOTHIECKOTO COCTOSIHUS PACTUTEIBHOTO
opranusma. Bce TpeGoBaHuUsI, peabABIsSEMbIE K 33/IAaHUIO BHITIOTHEHBI.
JleMOHCTpUpYyET 3HAYUTEIIHbHOE TOHUMaHNE (PU3UOIOTHUECKOTO COCTOSTHUS

4 pacTUTENHHOTO OopranusMa. Bee TpeGoBaHus, TpeIbIBIsIEMbIE K 3aIaHUIO
BBITIOJTHEHBI.
JleMOHCTpUpYyeT YaCTUYHOE MOHUMAaHKE (PU3HOJIOTHUECKOTO COCTOSTHUS

3 pacTUTENBHOTO OpraHu3Ma. boIbIIMHCTBO TpeOOBaHUMN, TPEABSBIISIEMBIC K 3aJJaHUIO
BBITTOJIHEHBI.
JlemoHCTpUpYyeT HEOOIBIIOE TOHUMAHKE (PU3UOJIOTHYECKOTO COCTOSTHUS

2 pacTUTENHHOTO Opranu3Ma. MHorue TpeOoBaHUs, MPEAbABIIEMbIC K 33/IaHUIO HE
BBITIOJTHCHBI.

xanaa OLCHUBAHUA TCCTUPOBAHUA HA SK3AMEHE

% BBINIOJTHEHNS 3aJaHUS Bana no S-6anbHoO cucreme
85 -100 5
71-84 4
50-70 3
MeHee 50 2

6.3. TunoBbie KOHTPOJILHBIC 321aHUS WJIM HHbIE MATEPHAJIBI:




YkazaHbl B IpUjIoKeHuu 1.

7. IlepeyeHb OCHOBHOWI W JIONMOJHUTEJIbHOH Y4eOHOUl JUTepaTypbl, HeOOXOAUMOW st
OCBOEHUS TUCHUILINHBI
a) OCHOBHasI TUTepaTypa

1. KysuenoB B.B. ®usuonoruss pacrenuii B 2 T. Tom 1: yueOHHUK uIsi aKaJeMHUUYECKOTO
OakamaBpuata/ B. B. Kysuenos, I'. A. JImutrpueBa. — 4-¢ wu3n., mepepad. u jgon. — Mocksa:
WznarensctBo HOpaiit, 2019. — 437 ¢. (bakanaBp. Akamemudeckuii kypc). — ISBN 978-5-534-
01711-3. — Tekcr: anekrponHslit / IBC KOpaiit [caiit]. — URL: https://urait.ru/bcode/431927 (I'pud
YMO BO)
0) TOTOJIHUTEIbHAS JIUTEpaTypa:

1. JlazapeBuu C.B. boranuka u ¢pu3nog0orus pacTeHu [DNeKTPOHHBIN pecypc]: yueOHoe mocooue
/ JlazapeBuu C.B. — DnektpoH. TekctoBble aanHbie. — M.: PUIIO, 2013. — 420 c¢. — Pexum
nocryna: http://elibrary.ru/item.asp?id=21557913. — HOb «eLIBRARY », 1o mapoitto
2. Mengenes C.C. ®usnomnorusi pacTeHuid [ IEKTPOHHBINA pecypc]: yaeOHoe ocodue / Measenes
C.C. — Dnektpon. TekcroBbie qannbie. — CI16: BXB-IletepOypr, 2013. — 512 ¢. — Pexum nocrymna:
http://elibrary.ru/item.asp?id=21556049. — HOb «eLIBRARY», o napo:ro
3. AuapeeB B.IIL. Jlexuuu o ¢usnonoruu pacTeHHid [ DIEKTPOHHBIN pecypc]: ydeOHoe mocobue/
Annpees B.II. — DOnexkrpon. TtekcroBble naHHble. — CII6.: Poccuiickuii rocynapcTBEHHBIH
negarornyeckuit yHuBepcurer um. A.M. Tepuena, 2012. — 299 c. — Pexum pgocryma:
http://www.iprbookshop.ru/20552. — 9BC «IPRbooks», o mapoito
4, daneeBa E.®. buoxumus pacrenuii / E.®. ®aneera. — Tromens: [AYK TOHB. — 2014, — 308 c.
5. ®uznonorua U OMOXUMUS pacTeHUi: yueOHOe mocodue [DIeKTpOHHBIA pecypc]: / cocTaBUTENN
C. A. Tyxsun [u pgp.]. — IlepcuanoBckuii: J[ouckour T'AY, 2019. — 172 c¢. — URL:
https://e.lanbook.com/book/133430. — TekcT: 3eKTPOHHBIH.
6. XKypran «®uznonorust pacTeHu».

8. Ilepeuenn pecypcoB HH(POPMAIHOHHO-TETEKOMMYHUKANIMOHHON ceTn "UHTepHeT"

1.www.rsl.ru —poccuiickasi rocyaapcTBeHHas OnOInoTeKa
2. www.nlr.ru — poccuiickasi HalMOHaIbHAsE ONOIHOTEKA
3.Wwww.hns.ru — HarfuoHaIbHAs JIEKTPOHHAsT OMOIHOTEKa
4.http://www.rusplant.ru/ sxxypran «DHU3H0JIOTHS PACTCHU

5. http://www.agrobiology.ru sxypran «Cenbckoxo3siiCTBeHHAs! OUOIOTHSI.
Cepusi: buonorus pacteHuii»

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

9. MeroauvecKkue yKa3aHus sl 00y4al0IUXCH 110 OCBOCHUIO JUCHMIIIIMHbI
1. Mouceea K.B. Metonuueckre yka3aHus Al CAMOCTOSITENILHON pabOThl CTYJIEHTOB MO AUCIUILTHHE
«Dwusnonorus pacrenui» / K.B. MouceeBa. — Tromens: ['AY Cepeproro 3aypanss, 2018. — 41 c.

10. Ilepeyenb MHPOPMALMOHHBIX TEXHOJIOTHH - He UCNONIbL3YEeMCs

11. MarepuajabHO-TeXHUYECKOe o0ecneyeHHe TN CIUTIITHHBI
s obecriedeHust TEKIIMOHHBIX 3aHATHI UMEETCs ayTUTOPUS C MYIbTUMEIUHHBIM 000PYIOBAHUEM.

Jlnst mpoBeieHus TabOpaTOPHBIX 3aHATUI MMeeTcs yueOHast maboparopust no OU3noI0oruu pacTeHUH ay/.
7-4277 ¢ mpubopamu U 000pyAOBaHUEM:


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

[Tpubopsl: OaHuM BOnsSHBIC, OWHOKYISPBI, BECHl: TOP3UOHHBIEC, JIIEKTPUUYECKHE, HIIEKTPOHHBIE,
nabopatopus OII-2, BcTpsXuUBaTeNb, MUKPOCKOMBI, OHHOKYJISAPBI, NpuOOp «MHKPOMHXAIUCH,
ncuxpomMerp AocMmaHa, peppakTOMeTp, CYHMIMIbHBIA IIKag, TEepMocTar, (QOTOKOIOPUMET,
AIIEKTPUYECKHE TUTUTKH, IIKa() BBITSKHOM.
O06opynoBaHue:

- WMHBEHTapb: OPUTBbI, TUHEHKH, HOXKH, TMHLETHI, PACIIBUIMTEINH, Ta3bl, OaHKHU U Jp.;

- MaTepuabl: KHUBbIE KOMHATHBIE U MOJIEBbIE PACTEHUs, PACTEHUS B BOJHBIX, [1€CUAHBIX, TOYBEHHBIX
KyJIbTypax, ceMeHa, repoapuii u ap.;

- XUMHYECKasl MOCy/a;

- XMMHYECKHE PEaKTUBBI,

- TalJIMLBI, CTEHBI;

- BHJeoKacceThbl «OKU3Hb pacTeHUN»

- clafg-JIeKIuu

12. Oco0eHHOCTH OCBOEHHUSI TUCHMILUIMHBI Ui HHBAJIMI0B M JIMI[ ¢ OrPAHUYEHHBIMH BO3MOKHOCTSMHU
310POBbS

OOyuenne oOyyaromuxcss ¢ OrpaHUYEHHBIMH BO3MOXHOCTSMH  3JOPOBbSI TpU  HEOOXOJMMOCTH
OCYIIECTBIISIETCS. HA OCHOBE aJalTUPOBAaHHOW paboyell MpOrpaMMBbl C UCIOJIB30BAHUEM CIICIHATIBHBIX METOI0B
00y4yeHHsI ¥ TUAAKTUYECKUX MATEPHAIOB, COCTABICHHBIX C YYETOM OCOOEHHOCTEH MCHXO(U3NYECKOrO Pa3BUTHS,
WHINBHTyaJTbHBIX BO3MOXXHOCTEH U COCTOSIHHS 3/TOPOBBS TAKHX 00ydarommxcs (00ydaromerocs).

B nensix ocBoeHus yueOHOW MpOrpaMMBbl AUCHUILIMHBI MHBAIMAAMH U JTUIIAMHU C OTPAaHUYEHHBIMI BO3MOXXHOCTSIMHU
3I0pOBBSI 00ECTIEUNBACTCS:

* s MHBAIMIAOB M JIMI C OrPaHHYEHHBIMH BO3MOXKHOCTSIMH 3JIOPOBbS IO 3PEHHIO: pa3MEILEHHE B
JOCTYIHBIX ISl O0YYalOLIUXCSL, SIBISIOMIMXCS CIETIHIMU WITH CIa00BUISIIMMU, MECTaX M B aIallTUPOBaHHON Gopme
CIpaBOYHON MH(POPMALIMH O PACTIMCAHNH YUEOHBIX 3aHATHUI; IPUCYTCTBHE ACCUCTEHTA, OKa3bIBAIOIIETO
o0yyaromemMycsi HeOOX0IUMYIO IIOMOIIb; BBITYCK aJbTEPHATHUBHBIX (JOPMATOB METOAMYECKUX MaTepHaIoB
(kpynHBI WpUPT WK ayauodaiisl), UCHOoNb30BaHuE Bepcul caiita ans cnaboupsmux DBC IPR BOOKS u
cnenuanbHoro MobwibHoro mpuioxenuss [IPR BOOKS WV-Reader (mporpaMmbl HEBH3yaJbHOTO JOCTyNa K
MH(POPMaLUH, IPEIHA3HAYEHHON AJIs1 MOOMJIBHBIX yCTPOICTB, pabOTalOMUX Ha onepanuoHHoi cucteme Android u
108, xoropas He TpeOyeT crnenuanbHO 00YYEeHHOI'0 acCHCTEeHTa, T.K. Moau ¢ OB3 mo 3peHuto paboTaroT co CBOUM
YCTPOHCTBOM IMPHBBIYHBIM CIIOCOOOM, MCHIONB3YS CIIENMAabHBIC IITATHBIE MMPOTPAMMBI Uil HE3PSUYUX JIHOJEH, C
kotopeiMu [IPR BOOKS WV-Reader nmeer moiHy0 COBMECTUMOCTS);

* U1 MHBAIMAOB U JIUI C OTPAaHMYEHHBIMU BO3MOXKHOCTSIMH 3/I0OPOBBS IO CIIYXY: HAIJIEKAIIUMH 3BYKOBBIMH
CpeZIcTBaMH BOCTIPOM3BEIeHUE HH(POPMALINH;

* ISl MHBAJIHMJOB M JIMI[ C OIPAaHMYCHHBIMH BO3MOXKHOCTSIMH 370POBBS, MMEIOMINX HAPYLICHUs] OMOPHO-
JBUTaTENILHOTO ammapaTa: BO3MOXHOCTb OECHpPENsSTCTBEHHOTO JOCTyIa O0YyYalolIMXcsl B yueOHbIe MOMEILEHHS,
TyaJeTHbIE KOMHATHI U APYTHe IOMeLIeHns Kaeapbl, a TakxKe MpeObIBaHUE B YKa3aHHBIX MOMEIIECHUSIX.

O0pa3oBanue 00yUYarOUIUXCS ¢ OrPAHUYCHHBIMUA BO3MOXHOCTSIMH 3JI0POBbSI MOXKET OBITh OPraHM30BaHO KaK
COBMECTHO C IPYTMMH O0Y4aIOIIMMUCS, TaK U B OTAEIBHBIX TPYINIAX WIN B OTAEIBHBIX OpraHU3aIHsIX.
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KOHTPOJIBHBIE 3AJIAHUSA U UHBIE MATEPUAJIbI OLIEHKU 3nannii, ymenmii,
HABBIKOB U (MJIN) ONBITA 1eATEJIbHOCTH, XapaKTePU3yIolue 3TANbl (POPMUPOBAHUS
KOMIIeTEeHIHIi B Npoiecce 0CBOCHUS JUCHHILJIMHBI

«@u3uonocua pacmenui)

Bomnpocskl 111 KOJIJIOKBHYMOB, c00ece10BaHUS

Paznen 1. «®Pu3nogorus u OMOXUMUA paCTHTeHBHOﬁ KJICTKHN»

DNeMEHTapHBIA U MOJIEKYJISIPHBIM COCTAB KUBBIX KIIETOK.

benku — 0OCHOBHBIE HOCUTEIH )KU3HEHHBIX SIBJICHUM.

benku — ¢pepmenTtsl. X coctaB, cTpoeHue, QyHKIUH.

O mexanusme aerictBus GpepmenToB. CrienupuaHOCTh HEPMEHTOB.

3aBUCUMOCTh JeHCTBUS (EPMEHTOB OT YCIOBUW cpeabl. AKTUBATOPHl W HMHTHOUTOPHI
(bepMeHTOB.

Knaccudukanms pepmerton. M3ohepmMeHThI

Perynsmus aktuBHOCTH (DEpMEHTOB.

8. [TocTyrieHne BemecTB B paCTUTENLHYIO KIIETKY:

a) [IpencraBnenue 06 U3bUpaTeNbHON MPOHUIIAEMOCTH;

B) CtpoeHue, posib KJIETOUYHON CTEHKU B IMOCTYIUICHUH BEIIECTB;

c¢) Cocras, crpoenue, GyHKIIUU MeMOpaH, IPOHUKHOBEHUE BEIIECTB Yepe3 MeMOpaHy;
d) [TaccuBHBIN 1 aKTHBHBINA TPAHCIIOPT BEILECTB;

e) Mertabonu3anus NOCTYNUBIINX B KIETKY BEIIECTB.

agrwpdE

~No

9. [IpakTueckoe 3HAYEHUE U3YYEHUS [POHULIAEMOCTH LUTOIUIa3Mbl (YCTOMUHMBOCTH K
HEeOJIaronpusATHBIM YCIOBHSIM, CHHTE3 U IPUMEHEHUE XMMUYECKUX BEIECTB B IPAKTHKE).

10. OcCHOBHbIE NPUHLUIIBI Pa3APaXXUMOCTHU KUBOU KJIETKU. 3aKOHBI
pa3apaKUMOCTH.

Pa3nen 2 «BoaHblii peskumM pacTeHun»

1. TepMonnHaMuyeckue OCHOBBI BOAOOOMEHA PACTEHUH:
a) [TonsiTHE 006 AKTUBHOCTH BOABI U BOJHOM IOTEHIIHAJIE;
b) XapakTepHuCTUKa COCTABJIAIOIIMX BOJHOTO MOTEHIMANa | OCMOTHYECKUH MOTEHIHAI,
MaTPUYHBINA TOTEHIIUAJ, TOTCHIMAJ JABJICHUS;
c) PactutenbHass kieTka Kak OCMOTHYECKass CHUCTEMa; IIOCTYIUIEHHE BOJAbI B
BaKyOJIN3UPOBAaHHYIO U HEBAKYOJIN3UPOBAHHYIO KIIETKY;
d) [lepenBrkeHre BOABI B CUCTEME TIOYBE-PACTEHUE-BO3TYX.
2. IToctynuieHne Boibl B KOPEHb PACTEHUN:
a) KopeHb kak opraH HOTJIOIMICHHS BOJIBL;
b) KopneBoe naBieHue U ero BO3MOKHBIE MEXaHH3MBI,
C) 3aBUCHMOCTH MOTJIOTUTEIBHOMN AEATEIPHOCTH KOPHEH OT BHENIHMX YCJIOBHU (TeMIlepaTypa,
aj’parus, BIaKHOCTb [TOYBbI) U ITyTH
ONTHMU3ALINH.
Tpancnupanus, ee 3HaYeHNE, TIOKA3aTENN; XapaKTEPU3YIOIIKE TPAHCIIUPALUIO.
[lepenBurkeHue BOJBI IO PACTEHHIO; CHIIbI, IEPEIBUTAIOLIYIO BOY.
5. ®u3HM0NIOrHYecKre OCHOBBI MOBBIIECHUS Y(P(HEKTUBHOCTH UCIOIB30BAHUS BOJIBI PACTCHUSAMHU:
a) Ilonstme 00 »SBamOTPaHCHHMpAIMK, CYMMapHOM BOJOMOTPEONICHUH ©  KOI(PPHUIIMEHTE
BOJIONOTPEOICHHS, 3aBUCUMOCTh UX OT BHELTHHUX U
BHYTPEHHUX YCJIOBHH.
b) 3aBucuMOCTH ypoXkasi paCTCHUI OT BIaXXHOCTH ITOYBBI;
C) ®usHOIOrHYECKHUEe OCHOBBI OPOIICHHUS TTOCEBOB C\X KYJIBTYpP, aHTUTPAHCITUPAHTHI.

~ow



Pa3zgen 3 «®oTocHHTE3»

CoNoOR~WNE

[EEN
o

11.
12.
13.
14.

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

Kocmuueckas poiib 3e7I€HBIX PACTEHUH U UX POJIb B KPYTOBOPOTE BELIECTB B MPUPO/IE.
XJoporuiacTta, uX CyMOMKPOCKOIIUYECKOE CTPOCHHE, XUMUYECKUN COCTaB.

CrtpoeHnue Monekyl xJiopoduiia 1 KapOTUHOUIOB.

dusnuecKue U XMMUYECKHE CBOUCTBA XJIOpOHILIA.

Ponpb nurmeHToB B mpouecce GOTOCHHTE3A.

CBeroBble peakiuu (HOTOCHHTE3A.

[IpeBparenue suepruu B npouecce porocunreza. PorodochopunnpoBaHue.

[IpeBpamienue yriaekuciaoTrsl B mpouecce QorocunTe3a (uukin Kambuna). OcoOeHHOCTH
ycBoeHust CO2 y C4 u CAM - pacTeHuid.

BrnusiHue BHEMIHMX YCIOBUH Ha mporecc QOoTOCHHTE3a (TeMreparypa, CBET, COJEp KaHUe
BOJIbI, KOoHIIeHTparus CO2 u T.11.)

KII/I 3esieHOro 11cTa U IMyTH €ro YBEJIMYCHUS.

3aBHCUMOCTb MEKIY YpokaeM U (POTOCHHTE30M.

[TyTn mOBBIICHUSI HTHTEHCUBHOCTH (POTOCHHTE3A.

[TyTH MOBBIMICHUS YPOKast C\X KyJIbTYD.

Pa3nen 4 «/Ipixanue pacTeHuin»

1.

12.

13.
14.

0.

OO6mias xapakTeprcTrKa IbIxaHus. Ero 3HaueHne B )KU3HU PaCTECHUH.

depMeHTHI JbIXaHUs, HX CTPOCHHE, () YHKITUH.

AHa’poOHast (a3a JpIXaHUSI — TJIMKOJIHM3. XHMHYECKHE IPOIECChl NPH TIIMKOJHU3E, €ro
3HAUCHUE.

JlpIxaHue pacTeHUid PH OTCYTCTBUH KUCIOpoa. B3auMocBs3b Op0oKeHUS JbIXaHU .
AnpoOHast ga3a qpIxaHusl.

uxn Kpebca. OcHOBHBIE 3Tarbl IPEBPAIICHHS TUPOBHHOTPATHON KUCIIOTHI.
I'mmokcanaTHBIN IUKJII, €0 3HAUCHHE.

Lenb nepeHoca 31€KTPOHOB, OCHOBHbIE KOMITOHEHTHI LIETIH .

[Tentozodocharupii UK.

B3anMoCBsI3b OCHOBHBIX ITyTEH bIXaHUSI.

[IpeBparnienue >HEPTUU IPH IBIXAHUU:

a) Crpoenue u 3Hauenue ATO;

b) MUTOXOHAPHH KaK OpraHeIUTbl a9pOOHOTO JABIXaHUS;

c) OxucnurensHoe ¢pochopuarpoBanue;

d) XeMH0-0CMOTHUYECKas TUIIOTE3a COMPSHKEHUS OKUCIIEHUS U (POCPOPUITHPOBAHMS;
e) OHnepreruyeckast 3 (HEeKTUBHOCTD JbIXaHHS.

B3auMocBs3p npixaHuss ¢ OOMEHaMM JPYTUX BEIIECTB: AMHHOKHUCIOT, OEJIKOB, KHPOB,
HYKJIEMHOBBIX KHUCJIOT U JPYTUX BEILECTB.

NHTEeHCUBHOCTH NBIXaHUS U IBIXaTEeNbHBINA KO PHUITMEHT, METOIBI OMIPEICTICHHUS.
3aBUCHUMOCTD JbIXaHUS OT BHYTPEHHHUX U BHEIIHUX YCJIOBUH.

Pasnen S «PocTt u pasBuTHE pacTeHUID)

1.

Noakow

OO1miee mpeacTaBieHHe O pocTe U pa3BUTHU. KieTouHble OCHOBBI pocTa. MeToibl U3y4eHuUs
pocra.

Obmme u crneuupuyeckue 3aKOHOMEPHOCTH pOCTa pacTEeHUil, HCIOIb30BaHUE WX B
PacTEHHUEBOJICTBE U OMOTEXHOJIOTHH.

3aBHCHUMOCTh POCTa OT BHYTPEHHUX U BHEUTHUX (PAKTOPOB.

@UTOrOPMOHBI UX POJIb B JKU3HU PACTCHMII.

[IpuMeHeHre CUHTETHYECKUX PETYIISTOPOB POCTa B PACTEHUEBOJICTBE U OMOTEXHOJIOTHH.
JIBu>KeHMe OpraHOB PaCTEHUI U UX MPUCIIOCOOUTENIbHOE 3HAUECHHUE.

Ontorenes. Ilepnonn3anus, OCHOBHBIE 3Tallbl OHTOI'€HE3A.



8. Otanbl opraHoreHe3a. buonorndyeckuii KOHTPOJIb 32 (OPMHPOBAHUEM 3EPHOBBIX KYJIBTYP
37€MEHTOB MpoAyKTUBHOCTH (10 @.M. Kynepman).

9. doToneproInu3M U ero NpUcoco0IeHHOE 3HAUCHHE.

10.  SpoBuzanus y 03UMBIX U ABYJIETHHUX U €€ MPUCIIOCOOUTENbHOE 3HAUCHHUE.

11.  Bo3pacTHble H3MEHEHUS MOPQOJIOTHMYECKHMX U  (UIUOJOTMUYECKUX MPHU3HAKOB, HX
peryaupoBaHue B IpakTuke. OU3n0I0THs CTApEHUs PACTEHUN.

12. YupaBieHue reHepaTUBHBIM Pa3BUTHEM M CTAPEHUEM PACTECHHIA.

Pa3zgen 6 «CunTe3, npeBpalieHue U nepeaBu:KeHe OPraHudeCKUX BeleCTB B PACTEHUH»

1. 3HaueHue a30Ta B KU3HHU PACTECHUM.
2. Ilutanue pacTeHUI a30TOM:

a) Hcrounuk azota /st pacTeHUN;
b) BoccranoBnenne HUTPaToB B KOPHSAX M JIMCThSIX PAacTeHUH; mpoOiieMa HHUTPATHOTO
3arpsi3HCHUS POAYKTOB IIUTAHUS K KOPMOB.
c) Oco0eHHOCTH a30THOrO MUTAaHUs Y O0OOBBIX.
3. BruroueHne amMMHaKa B COCTaB MUTAHUS AMUHOKHCIIOTHI M aMHUIOB.
4. Bropu4yHOE MpeBpalleHNe aMHHOKHCIIOT:
a) Peaxius nepeaMUHUPOBaHHS;
b) Jle3aMUHHpOBaHHE AMUHOKHUCIIOT M €r0 3Ha4eHHE B OOMEH€;
C) JlekapOOKCHIMPOBaHNE AMUHOKHUCIIOT.

5. 3HaueHMe aMHUJOB B KHM3HM pacTeHUH. BiusHMe BHENIHMX YCIOBUH Ha IpeBpallEeHUs
AMUHOKHCIIOT B PACTCHMSIX.

6. buocunTe3 6€1KOB U 3HaUEHUE HYKJIEHHOBBIX KUCIOT B OMOCUHTE3E:

a) I'eHeTYECKUI KO U €T0 CBOWCTBA;

b) Pennukanus, TpaHCKPUILMS U TPAHCIIALUS.

OcHOBHBIE 3Tallbl CUHTE3a OEJIKa.

Pacnaj OenkoB B pacTeHUSIX.

IIpeBpalieHne a30TUCTBIX BELIECTB IIPH CO3PEBAHUU U IIPOPACTAHUU CEMSH.

10. Obm1as cxema npeBpalieHHs A30THCTHIX BEILECTB B PACTCHUSIX.

© o~

Paszpnen 7 «MuHepajibHOe NUTAHHE PACTEHUID)
1. HeoOxonumpie pacCTeHUIO MaKpO- U MUKPO- SJIEMEHTHI.
2. ®uszuosnoruyeckas pojib HeOOXOJUMbIX MaKpodeMeHToB. [Ipu3Haku nx
HEJ0CTaTOYHOCTH.
3. ®usnonoruyueckas pojib HEOOXOIUMBIX MUKPOJIEMEHTOB. [Ipu3Haku ux
HEJ0CTaTOYHOCTH.
4. TloctymnneHue MOHOB B pacTeHne. OCOOEHHOCTH KOPHEBOW CHCTEMBI KaK OpraH MOTJIOIIEHHS.
HexopHeBoe moriomneHue HoHOB.
5. TpancnopT HOHOB 1O pacTeHuto. Ilepepacnpenenenne U peyTHIN3aUSL
BEIIECTB B PACTCHHH.
6. MunepayibHbIE BEIIECTBA B (DUTOLIEHO3aX U UX KPYTOBOPOT B IKOCHCTEME.
7. ®U3MOIOTHYECKHUE OCHOBBI MPUMEHEHUS YA0OPEHUH.
8. OcoOeHHOCTH MUTAaHUS PACTCHUI B OECIIOYBEHHOM KyNbType.

Paspnen 8 «Ilpucnocod/ieHne 1 yCTOHYHBOCTH PACTEHUID)

1. IIpucnocoOneHne OHTOreHE3a pacTeHUH K YCIOBHSM Cpelabl KakK pe3yiabTaT UX
9BOJIFOLIMOHHOTO Pa3BUTHA.

2. I'myGokuii ¥ BBIHY)XICHHBIM MOKOH pacTeHHi. PU3MOIOrHYecKne OCOOCHHOCTH PACTEHUH,
HaXOJAIIUXCS B COCTOSIHUM MOKOsI. CrIOCOObI MpepbIBaHUs U MPOAJIEHUS TTOKOS.

3. @du3NONOrUYecKe OCHOBBI YCTOMUMBOCTH pacTeHHi. Bo3MokHOCTh mpucnocoOiaeHus

pacTeHuii K HeOIaronpusATHRIM YCIOBUSIM Cpe/ibl (3aKajluBaHUE PACTEHUH )
X0JI010yCTOHYMBOCTD PACTEHHH U CIIOCOOBI €€ MOBBIIICHUS.
Mop030yCTOMYUBOCTD pacTEHUMN. Y CIIOBHS U (ha3bl 3aKATMBAHUSI.

ok



6. 3MMOCTOMKOCTh Kak YCTOWYMBOCTh KO BCEMY KOMIUIEKCY HEOIaronpusTHBIX (HaKTOPOB
Nepe3UMOBKU. MeTo/bl ONpeAeIeHUs )KU3HECTIOCOOHOCTH O3UMBIX U MHOTOJIETHUX KYJBTYp B
3UMHHI U BECEHHUH NIEPUOJL.

7. 3acyX0yCTOMYMBOCTh PACTEHUM U €€ TUarHOCTHKA.

8. [Toneranue pactenuii u ero npuuuHbl. CI0COOBI TPEAYIPEKICHHS MTOJICTaHuUsl.

9. ConeycToHYMBOCTb KYJIbTYPHBIX pacTeHU. PU3NOI0rHUecKue 0COOEHHOCTH Iao(UTOB.

10. Y CTONYMBOCTD PAacTeHUH MPOTHUB BPEIHBIX ra3000pa3HBbIX BBIACICHUN MPOMBINUIEHHOCTH H
TPAHCIOPTA; BELIECTB, IPUMEHAEMBIX JUIsl 00pHOBI ¢ 00JIE3HAMU, BPEAUTENISIMU U COPHSAKAMHU.

11.  YcroitunBoCTh pacTeHU K MH(PEKIIMOHHBIM 3a00JICBAaHHSIM.

Hpoue}lypa OICHUBaAHUA coﬁeceLmBaHm[, KOJ/VIOKBUYMAa

Hcnonb3yercss  (QpoHTanbHBIM  ompoc, KOTOpbIM  mpedmnonaraeT  paboTy  IperojaBaTelis
OJTHOBPEMEHHO CO BCEW ayauTOpueil, U MpOBOAUTHCS B BUAE Oecensl 1o Bormpocam. Ilpu otbope
BOIPOCOB U [TOCTAHOBKE I1€pe]] 00Y4atOLUMMH YUUTBHIBACTCS CIIEAYIOLIEE:
— 3aj71aeTcs He 0oJiee MATH, OTHOCSIIKUXCS BOIIPOCOB, POBEPSIEMOI TEMBI;
— (opMyJIHpOBKa BONPOCa OJHO3HAYHAS U MIOHATHAsA OTBEYAIOLIEMY;
B xoHue onpoca mpenogasarenp JaeT 3aKIOYUTEIbHbIE KOMMEHTApUM 110 Ka4eCTBY OTBETOB BCEX
oOyJaromuxcs.
OTBeThl nalTCAd WIK 10 NPUHIUIY KpYra, rAe KaKIbld CIeqyIoIIUi OTBEYaeT Ha MOCTaBJIECHHBIN
[Ie/1aroroM BOIIPOC, WIIM O XKEJTaHUI0 00ydaroLIuXcs,;
— crnenyer coOdrofaTh OUHAMUKY OTBETOB: HE 3aTATHBATh Nay3bl MEXIY OTBETaMHU
o0yyaroImuxcs, eciau Tpedyercs 3a1aTh HaBOSAIIUI BONPOC, TO CIEAYET MOIPOCUTh OTBETUTh
Ha 33JaHHbIN BONPOC JPYroro o0y4aromerocs Wik MonpoCUTh TOMOIHUTh OTBEYAIOILETO;
— Qopma paboThl CO CTYACHTAaMH B CHUCTEME BOIPOCOB MOXKET ObITh pa3Hoil. Hampumep,
UCIIOJIB3YI0 OIpOC «TpoWKoi». Ha 3amaHHbI mnpenogaBaTeneM BOIPOC OTBEYAKOT TpU
00y4aroIuxcsi OJHOBPEMEHHO: OTBET IEPBOr0 JOMNOJHSET BTOPOM, TPETUH KOMMEHTHUDYET,
OCTAJIBHBIM IIPEAOCTABIIACTCS PABO OLICHUBAHUS OTBETA BCEX TPOHUX.
B xozxe ompoca mpoBepsTcs 3Tanbl (OPMUPOBAaHUS KOMIIETEHLMHU: 3HaHHE OO0y4arolierocs
TEOPETUYECKOr0 MaTepuayla, YMEHHE NPUMEHUTb U BIJIAJCHUE METOAAaMU U HABBIKAMU OLEHKHU
(U3HOIOrMYECKOTr0 COCTOSIHUS U aJallTAllMOHHOTO MTOTEHIIMaja paCTeHUM.

Kpurepuu onenkmn:
- OLIEHKA «OTJIMYHO» BBICTABIIsIETCSI 00yUaroeMycs, €ClIM OH AEMOHCTPUPYET MOJIHOE
NOHMMaHKE (PU3HOJIOTHYECKOTr0 COCTOSIHUS pacTeHUI. [[aHbl ucuepnbIBatOINe U TPABUIIbHBIE OTBETHI
Ha BCE BOIIPOCHI.
- OLICHKA «XOPOIIO» BBICTABISIETCS OOydYarolleMycs, €CIM OH JEMOHCTPUPYET
3HAYUTEIbHOE IOHUMaHHE (DU3MOJIIOTUYECKOTO COCTOSHUS pacTeHHi. [laHbl NpaBUiIbHBIE, HO HE
MIOJIHBIE OTBETHI HA BCE BOIIPOCHI.
- OLlEHKAa  «Y/IOBJETBOPHUTEJIbHO»  BBICTAaBIsETCS  oOyyarolmemycs, €cid OH
JEMOHCTPHUPYET YaCTUYHOE MOHMMaHHE (DU3MOJIOTHYECKOro COCTOsHUS pacTeHuidl. Ha OGomburyro
4acTh BOIIPOCOB JIaHbI IPaBUJIbHBIE OTBETHI.
- OLICHKA «HEY/J0BJIeTBOPHTEIbHO» BBICTABISIETCA OOydaroUmleMycsl, €clId OH
JIEMOHCTPHUPYET HEOOJbIIOE MOHUMaHHME (HU3HOIOTMYECKOr0 COCTOSHUS pacTteHuil. Ha Oosnbiryro
4acTh BOIIPOCOB HE JIaHbI IPaBUIIbHBIE OTBETHI.

TeMbl, BBIHOCUMbIE€ HA CAMOCTOATEC/ILHOC U3YUCHHUE:

Paszoen 1 ®usnonorus 1 OMOXUMUS PACTUTENHHON KIETKU
1.CBoiicTBa BOJBI U €€ 3HAYCHHE B )KM3HMU pacTeHHi. OCMOTHUYECKHE SIBIICHHS B KJIETKE; POJb
BaKyoOJIM U KJIETOYHON CTEHKH.
Pa3znen 2 BoaHblil pexuM pacTeHU
1./IBurarenu BOAHOIO TOKa B PACTEHUH.



2.buonorudeckoe 3HaUYeHHWE TpaHCHHUpanuu. JIMCT Kak opraH TpaHCHHUpAIUH. 3aBUCHMOCTH
TpaHCIIUPAIMU OT BHEIIHUX yCIOBUHU. [[prMeHeHne aHTUTpaHCTTUPAHTOB.
Pazgen 3 dortocuntes
1.3aBucuMOCTh (POTOCHHTE3a OT BHEIIHWX W BHYTPEHHHUX YCJIOBHH. JlHEBHas AMHAMUKA U
CE30HHBIC U3MEHEHUs (POTOCUHTE3A.
Pasnen 4 Jlpixanue
1.Ponw npixaHus B )KM3HU pacTeHui. VMcnonb3oBaHue SHEPruu, BEHICBOOOKIAIOMIEHCS B MPOIECCE

JbIXaHHA, Ha (bI/ISI/IOJ'IOFI/ILIeCKI/IC IMpOoHECChl B paCTUTCIILHOM OPraHU3MCE.

2.3aBUCUMOCTh MHTEHCHUBHOCTH JBIXaHUS OT BHYTPEHHHMX M BHEUIHHMX (aKTOPOB. JlpIXaTenbHBIN
KO3(QULMEHT U ero 3aBUCUMOCTb OT BHYTPEHHUX U BHELIHUX YCIIOBHM.
Pasgen 5 Poct u pazButue pacTeHun
1.0OHTOreHe3 W OCHOBHBIE JTambl pPa3BUTUsA  pacTeHuil. Bo3pacTHas HM3MEHYUBOCTh
MOP(OJIOTHUECKUX U PU3UOTOTHUECKUX PU3HAKOB.
Paznen 6 Cuntes, npeBpallieHue U NepeABIKEHNE OPIraHUYECKUX BEILECTB B PACTEHUU
1.ITpeBparieHue BELECTB pU IpOpacTaHuu ceMsiH. BTOpruHBIi MeTaboIu3M.
Paznen 7 MuHnepanbHOE MUTaHUE PACTEHUI
1. Xumuueckuil 3J€MEHTHBI COCTaB pacTeHHid. Makpo- W MHUKpPO3JIEMEHTHI, X YCBOSEMbIE
(GopMBI U POJIb B )KU3HU PaCTEHUI.
Paznen 8 [Ipucnocobnenne 1 yCTOMUYMBOCTh PaCTCHUN
1.IIonsTHss (U3HOIOTMYECKOro CcTpecca, yCTOMUMBOCTH, aaanTtanuu. lIpucmnocoGiienue
OHTOT'€HE3a PACTEHUHU K YCIIOBHUAM CPEJIbI KaK pe3yJIbTaT UX 3BOJIIOLMOHHOIO Pa3BUTHS.

IIpoueaypa oueHUBaHUs coDeceTOBAHUS

Ucnionb3yetcst GpoHTAIBHBINA OMPOC, KOTOPHIH MpenonaraeT paboTy npernoaaBaTeis B BUae 6ecenbl
o BornpocaM. [Ipu oT6ope BOIIPOCOB U MOCTAaHOBKE Mepe] 00yHaroUMUCs YIUTHIBACTCS

cleayromniee:
— 3a7jaeTcs He OoJiee MATH, OTHOCSIIIUXCS BOIIPOCOB, MPOBEPSIEMOI TEMBI;
— (¢opMyIIMPOBKA BOMPOCA OJTHO3HAYHAS W MTOHATHASI OTBEYAIOIIEMY;
B xon1e ompoca mpemnojaBaTenb JaeT 3aKIIOUUTENbHBIE KOMMEHTAPHH MO KaueCTBY OTBETOB BCEX
0o0ydJaronuxcs.
OTBeThl JAIOTCSA WM MO MPUHIUIY Kpyra, IJie€ KaXIbl CIeAYIONUil OTBEYaeT Ha MOCTABJICHHBIN
MIeIaroroM BOIPOC, WIIH TIO YKEJTAHUIO 00YJaroIIIXCs,
— cleayeT coOMoaaTh TMHAMUKY OTBETOB: HE 3aTATHBATh May3bl MEXYy OTBETAMH CTYJIEHTOB, €CIIU
TpeOyeTcss 3amaTh HABOMSIIUNA BOIPOC, TO CJICAYET IMOMPOCUTh OTBETUTh HA 3aJaHHBIA BOIPOC
JIPYTOro CTyJIeHTa WU MOMPOCUTH AOMOIHUTH OTBEYAIOIIETO;

B xome ompoca mpoBepsATcs dTanbl (HOPMHPOBAHUS KOMIICTCHIIMU: 3HAaHWE OOydYaromerocs
TEOPETUYECKOr0 MaTrepHalia, yMEHHE MPUMEHHTh M BIIAJICHHE METOJAAMH M HAaBBIKAMU OIEHKHU
(DU3HOIOTHYECKOTO COCTOSIHYS M aJalTAIIMOHHOTO TTOTCHIINAIA PACTCHHIA.

Kpurepum oueHku codeceoBaHmsl:

«3a4TEeHO», €ClIi O0ydJarommiics oOHApy)XMBAaeT MPOYHBIE 3HAHUS B OOJNACTH H3ydaeMOu
JTUCIUATITMHBI; OTBETHI HA BOMPOCH! OTIIMYAIOTCS MMOJTHOTON PACKPBITHS TEMbI; O0YJarOIIHICs BlIaaeeT
TEPMHHOJIOTHYECKHM amlmnapaToM, yMeeT OOBSCHSATH CYHIHOCTh TMPOIECCOB W SIBICHHUH, AeNaTh
BBIBOIBI K 000OIIICHUS, TaBaTh apTyMEHTHPOBAHHBIE OTBETHI, PUBOIUTH TPUMEPHI.

«He 3aYTEeHO0», eCIM O0YyYaroIIHiCcs JTOMyCTHUI TpyOble OMHMOKH MpU OTBETE Ha BOIPOCHI;
0OHApYXHWJI HE3HAHHE TEOPETUUECKUX OCHOB M3Y4aeMOW TUCIUTUINHBI, HEC(HOPMUPOBAHHBIC HABBIKU
aHalii3a SBICHUM M IMPOLECCOB, HEYMEHHUE J1aBaTh apryMEHTUPOBAHHBIE OTBETHI, NPUBOIUTH
MIPUMEPHI.



Tembl pedepaToB:
Pasnea Ne2 «BoaHbli pe:kuM pacTeHuiD

1. Annenonatusi. B3auMocBsi3b pacTeHUi.

2.BonooOMeH pacTeHwmil.

2. IlepeaBuxkeHre BOMBI 10 PACTEHUIO.

4. TlornomieHrne MUHEPaIbHBIX BEIIECTB PACTEHUSMHU.

3.  IIpumeHeHue aHTUTPAHCIUPAHTOB B MPAKTUKE CEITLCKOTO XO341CTBA.
6.3HaueHuE BOBI B )KU3HHU PACTCHUM.

7.CocTosiHME BOJIbI B TKAHSAX PACTECHHM.

8.TpaHCIOpT OpraHNYECKHUX BEIIECTB B PACTCHUSX.

9.Metononornyeckue npobaeMbl PU3HOIOTUN PACTCHUH.

Pa3zgen Ne 3 «®Dorocunres»

1. BiusiHue cieKkTpanbHOrO COCTaBa CBETa HA pa3BUTUE PACTEHUM.

2. BrnusiHue cekTpaabHOrO cocTaBa cBeTa Ha GopMUpoBaHUEe (POTOCHHTETHUECKOTO afrmapara.
3. BausiHue cBETOBOIO pexuMa Ha aHaTOMUUYECKYIO CTPYKTYpY JIUCTA.

4. BiiusiHue cBeTa Ha pOCT pacTEHUM.

5. BausiHue kauecTBa 1 MHTEHCUBHOCTH CBETA HA COJEPKAHUE MUTMEHTOB U ONTUYECKUE
CBOMCTBA JIUCTA.

6. BausiHue MHTEHCHBHOCTH CBETA Ha YUCIIO M pa3Mep XJIOPOIIACTOB.

7. 3eseHbIi JTUCT U COJTHEYHAs paJualus.

8. CBETOBOM peXUM IIOCEBOB.

9. CBs13b (hPM3UONOTHH PACTEHUI C IPYTUMHU €CTECTBEHHBIMH HayKaMHU.

10. CoBpeMeHHbIE METO/Ibl U3yUEHUSI MHTEHCUBHOCTH (JOTOCHHTE3a PACTEHU.
11. Conneunas paguanus U paaualiiOHHBIA PEKUM HACAKICHUMN.

12. CyrouHble pUTMBI Y pacTEeHHI.
13. Cyrounblii X0 (POTOCHHTE3a y PACTEHHH.
14. ®OTOCHHTETNYECKH aKTUBHAsI paAHaLAs U METObI €€ U3MEPEHHUS.
15. ®otocuHTE3 U €ro 3HaYEHUE B KU3HHU PACTEHUN.
17. ®opMupoBaHME JUCTA B CBSI3U C aJaNTallied paCTEHUH K YCIOBUSAM OCBEIIEHHOCTH.
18. Xumu3m npouecca GoToCHHTE3a (COBPEMEHHBIE MPEACTABICHU).
19. SBnenue poToneprnoauzMa 1 €ro NpakTHIECKOe 3HaYCHHUE.

Paznen Ne6 «Cunre3, npeBpaileHue U nepeaBuKeHue OPraHM4ecKnx BelecTB B paCTeHUN»

1. benkoBelif 0OMEH B pacTEHUSX.

2. bruocuHTe3 Oenka B pacTEHUSX.
3. BurtamuHBI 1 UX POJIb B KU3HH PACTECHHM.

KpyroBopor a3oTa B CBSI3U C )KH3HEAEATEIBHOCTHIO PACTCHUN.
KpyroBoport yrieposaa B CBA3H C )KU3HEAEATEIBHOCTBIO PACTEHUM.
ITpeBparieHus ;xupoB B paCTCHUSIX.
IIpeBpallieHus yrieBoaOB B paCTEHUSX.

O N gk

TpaHcnopT opraHUYecKuX BEIIECTB B PACTCHUSX.
9. ®epMeHTHI, X CBOMCTBA U JESATEIHHOCTD.
10. PerynsaTopsl pocTa pacTeHHIA.



IIpouenypa onenuBanus pedepara
B paboueii nporpamme NpUBOAUTCS MEPEYEHb TEM, CPEIU KOTOPBIX CTYJIEHT MOXET BHIOpATh
TeMy pedepara.

[TapameTpsl OLIEHOYHOIO CPEICTBA!

- “H(GOPMAIIMOHHAS IOCTATOYHOCTh;

- COOTBETCTBHUE MaTepralia TEME U IUIaHY;

- CTWIb W S3BIK HM3JI0KEHUs (11e7ecOo00pa3HOe HMCMOIb30BAHUE TEPMUHOJIOTHHU, TOSICHEHUE
HOBBIX ITOHSTHH, TAKOHHYHOCTD,

- JIOTHYHOCTH, TPABUJIBHOCTh MPUMEHEHHS U OPOPMIICHUS ITUTAT U JP.);

- HaJIM4Ke BBIPAXKCHHONW COOCTBEHHOM MO3UIUH;

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

- BJIQJICHUE MATEPHUAIIOM.

Ha 3ammry pedepara, cocTosmyro U3 3ammThl pedepara ¥ OTBETOB Ha BOMPOCHI, OTBOIUTCS
10-15 munyT.

Kpurepun onenkn pedepara:

Ouyenka Kpumepuu ouyenxu

OTtauyHo paboTa BBIMIOJHEHA B COOTBETCTBUU C YTBEPKACHHBIM ILIAHOM,
MOJTHOCTBIO ~ PACKPBITO  COAEp)KaHWE  KaXIOro  BOIPOCa,
o0ydJaronmxcs chopmMyIHpOBaHBI COOCTBEHHBIE
apryMEHTHPOBAHHBIE BBIBOABI 1O TeMe paboTel. OdopmieHue
paboThI COOTBETCTBYET MPEABABIICMbIM TpeOoBaHusM. [Ipu 3ammTe
paboTHl CTYAEHT CBOOOJHO BJaJeeT MaTEpHUaIOM W OTBEYaeT Ha

BOIIPOCHI.

Xopomro paboTa BBINIOJHEHa B COOTBETCTBUU C YTBEPXKACHHBIM IUIAHOM,
MOJTHOCTBIO ~ PACKPBITO  COJAEp)KaHWE  KaXJIOro  BOIpOca.
He3nauutenbHple 3aMedyanusi Kk odopmiieHuto padbotsl. [Ipu 3amure
paboThl 00yUarOIIUiCs BIAJACET MaTEPHAIIOM, HO OTBEUYAET HE Ha BCE

BOIIPOCHI.

Yn0oBJIeTBOPUTEIBLHO paboTa BBINOJIHEHA B COOTBETCTBUHU C YTBEPXKIEHHBIM IUIAHOM, HO HE
MOJTHOCTBIO ~ PACKPBITO  COJAEpIKaHWE  KaXIOro  BOIpOCaA.
OO6yuaromumMcst He cIeJIaHbl COOCTBEHHBIE BBIBOIBI TIO TEME PAOOTHI.
I'py6bie HenocTaTku B odopmieHun padbotsl. [Ipu 3ammre paboTh

CTYACHT c1abo BJIaZICCT MAaTCpraAJIOM, OTBEYACT HC Ha BCC BOIPOCHL.

HeynoBiieTBopuTeIbHO | paboTa BBINOJIHEHA HE B COOTBETCTBUU C YTBEPKICHHBIM IIAHOM, HE
PacKphITO COAEpkKaHME KaXIoro Bompoca. OOyyarommmcs He
clenaHbl BBIBOABI MO TeMe paboTel. ['pyOble HeIOCTaTKH B
opopmiiennn pabotel. [Ipu 3ammre pabOTHI CTYIEHT HE BIAJEET

MaTreprajioM, HC OTBCYACT HA BOIIPOCHI.




Bonpochl 1151 TeCTHPOBaAHUS

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

Bomnpoc 1 IToka3arenb NoBpexaeHUS PACTUTEIIHLHON KIETKH.

Bompoc 2 OcobennocTtu pepMeHTOB.

Bormpoc 3 HauBbiciieit KaJopuifHOCTBIO 001a/1at0T.

Bompoc 4 Otinnune )xMBOH KJIETKU OT MEPTBOM.

Bonpoc 5 U30uparenbHoe MOCTYIUIEHHE BEIIECTB B KJIETKY PEryIupyeTcs.

Bompoc 6 Cocrasistoniyie KI€TOUHON CTEHKU PaCTEHUH.
Bormpoc 7 Kpurepun akTHBHOTO TpaHCIOPTa BELIECTB Yepe3 MeMOpany.

Bormpoc 8 Opranenia KJIeTKd, HETTOCPEICTBEHHO CBsI3aHHAs ¢ OMOCHHTE30M Oerka.

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

Bompoc 10 IlosiBieHne Kkakoro MeTo/ia CBSI3bIBAIOT C BOSHUKHOBEHUEM (PU3UOJIOTUN PACTEHUM.
Bonpoc 11 Ha noBepxHOCTH HapyKHOU KJIETOYHOW CTEHKU OTKJIAJbIBACTCA.

Bonpoc 12 ®epMeHThI, COCTOAIINE TOIBKO U3 Oerka.

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

Bomnpoc 14 Hapyxnas kierouHasi MeMOpaHa 00ecIieyuBaeT.

Bomnpoc 15 I'naBHOE cBOMCTBO JTUIMIHOTO OHOCIIOSI MEMOpaH.

Bompoc 16 Omnpenenenue XU3HECIOCOOHOCTU CEMSIH OCHOBAaHO Ha TOM, YTO NPU HOBPEXKACHUU
pPacTUTEIbHOU TKAHU.

Bonpoc 17 I'maBHbIil MeTO (GU3UOTIOTHHA PACTCHHH.

Bomnpoc 18 ®usunonornueckoe 3HaueHue CBOOOJHOW M CBSI3aHHOM BOBI pa3inuyHO. VM3BeCTHO, 4TO
MHTEHCUBHOCTb IIPOLIECCOB (POCT, (POTOCUHTE3 U AP.) 3aBUCUT B OCHOBHOM OT COJIEPIKAHUSI BOJIBL.
Bonpoc 19 SlBneHue BbliclieHUs KaneNbHO-)KUIKOW BOJbl Ha KOHYMKAX JMCTbEB DPACTEHUMN
Ha3bIBaeTCsl.

Bonpoc 20 Kakoli BOIHBII NMOTEHLMAN IMOYBBI IIOCIE JOXKIA, KOTJa KIETKH KOPHS MOTYT JIETKO
NOTrJIouiaTh BOMY.

Bonpoc 21 CunbHOe yIJI0THEHHE IOUYBBI 3aTPYAHSAET NOIJIOUIEHUE BOABI KOPHAMH.

Bonpoc 22 OcHOBHOI MyTh pacxo/ia BOJIbl pACTEHUEM.

Bomnpoc 23 Kakue kj1eTKu y pacTeHuil 00pa3yroT yCThHUIIE.

Bomnpoc 24 PactuTtenbHas KiieTKa OTIUYACTCS OT KUBOTHON HAIMYHEM.

Bomnpoc 25T1epuon, B KOTOpBIH MOXKET HaOII01aThCsl (PU3HOIOTUYECKOE SIBIICHUE — «IJ1ady PACTCHUH.
Bomnpoc 26 Ocobennoctr (hepMEHTOB.

Bonpoc 27 HausbicIiei kalopuiHOCTbIO 00JIaat0T.

Bonpoc ®opma nouBEHHOM BJIaArK MOJHOCTHIO HE TOCTYITHAS JUISl PACTCHMI.

Bomnpoc 28 J)Ku3HenesrenbHOCTb OT/IENbHBIX KYJIbTYpP U3y4daeT (PU3HOJIOTUSl PACTECHHH.

Bormpoc 29 CBo601HOE TPOCTPAHCTBO KIETKH 00pa3yeT.

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

Bonpoc 31 Opranouzamu B KOTOPBIX IPOUCXOIUT Ipoliecc (OTOCHHTESA.

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

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

Bonpoc 34 Cas3u, obecrieunBaromue nepBUUHy0 CTPYKTYpy Oenka.

Bompoc 35 Madopmarius o mepBUUHON CTPYKTYype Oerka.

Bompoc 36 ®epmeHTsI, cocTosIINE TOIBKO U3 OelKa.

Bomnpoc 37 Bona u pacTBOprMbIE MUHEPATbHBIE BEIIECTBA ITOCTYIAIOT B PACTYIIEE CEMS.

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

Bonpoc 39 Araromo-Mopdororuueckue 31eMeHThI TUCTHEB, PErYIHPYIOIINE TPAHCTIUPALHIO.
Bompoc 40 Meton, 0CHOBaHHBIH Ha ydeTe MoKa3aTells IPEJOMIIEHUS CBETA BBKATOIO COKA.

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



Bompoc 142 CBoicTBO XKMBOM LMTOIUIA3Mbl COXPAHATh ITOCTOSHCTBO BHYTPUKJIETOYHOM CpEIBI.
Bormpoc 43 Pa3zmepsr siipa pacTUTEIBHOM KJIETKH, (MKM).

Bompoc 44 Hausiciieil KaTopuitHOCTBIO 001a/1a10T.

Bonpoc 45 Cneunanuctsl peKOMEHAYIOT IMepel, TeM KaK MOCTaBUTh B Ba3y CpPE3aHHBIC LIBETHI
(TMammoITychl, XpU3aHTEMBI) TIOPE3aTh KOHYUK CTEOIS.

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

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

Bompoc 48 CunbHOE yIsIOTHEHHE ITOUBHI 3aTPYAHSET NOTJIOLIEHUE BOJbI KOPHIMH.

Bonpoc 49 IlyTte Boabl B pacTEHUU COCTOUT M3 TPEX PA3JIMYHBIX MO CTPOCHUIO M MPOTSKEHHOCTH
YacTei: Mo KMBBIM KIIETKAM KOPHS, 0 MEPTBBIM 3JIEMEHTaM KCHJIEMbI KOpHS, CTeOJsl depemka u
YKUJIOK JICTA IO MCHapsrollel moBepxHocTu. HarMeHbIas CKOpoCTh MepeIBHKEHUSI.

Bompoc 50 Mexanu3m noAHATHS BOJBI 33 CUET IIPUCACHIBAIOIIETO JIEHCTBUS TPAHCIIUPALIUH.

Bormpoc 51 Bropuunas ctpykTypa Oenka.

Bompoc 52 Iloka3aTenb NOBpEKICHUS pACTUTEIBHOM KIETKH.

Bonpoc 53 Tpauckpunius marpuunoit PHK.

Bompoc 54 Opranensibl, BBIIOIHSIONIME TPAHCIIOPTHYIO ()YHKIIHIO.

Bonpoc 55 Opranenibl, BBITOJHSIOMINE YHEPTETUYECKYIO (PYHKITHIO.

Bomnpoc 56 UerBepTuuHas cTpyKTypa Oenka.

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

Bomnpoc 58 N30upaTenbHOE MOCTYIUIEHUE BEIIECTB B KIETKY.

Bormpoc 59 CocraBastoniye KI€TOYHOW CTEHKH PACTEHUM.

Bonpoc 60 3aBucumocth (pusnonornyeckux (QYHKIUH pacTEeHHH OT HKOJOTHYECKUX (PaKTOpoB
u3y4daer (PU3HOJIOTHUH PACTCHHIM.

Bompoc 61 IlosiBiieHne kakoro MeTo/ia CBSI3bIBAIOT C BOSHUKHOBEHUEM (PU3UOJIOTUU PACTEHUH .
Bonpoc 62 Hayka, uzydaromas o0Iue OpUHLHUIB CTPOSHUS U (YHKIIMOHUPOBAHUS PACTUTEILHOM
KJIETKU.

Bonpoc 63 IIpu Oosee BBICOKMX CKOpPOCTSAX LEHTPU(DYTUPOBAHHUS OCAXKIAIOTCS KJIETOYHBIE
CTPYKTYpBHI.

Bonpoc 64 OCHOBHBIM KOMIIOHEHTOM KJIETOUHOW CTEHKH.

Bompoc 65 B 06pazoBanuu nepBUYHON KJIETOYHONU CTEHKH.

Bonpoc 66 Ha noBepxHOCTH HapyHOW KJIETOUHOU CTEHKH.

Bompoc 67 Opranon1oMm KJIETKH paCTeHUH, HAaKaIUIMBAIOIIUM KOHEUHbIE IPOAYKThl OOMEHA BEIIECTB.
Bomnpoc 68 Kpureprun akTHBHOTO TpaHCIIOpTa BELIECTB Yepe3 MEMOpaHy.

Bomnpoc 69 Co6ctBennas [JTHK B kneTkax.

Bomnpoc 70 CoBMecTHBIN TTEPEHOC JIBYX BEIIECTB B IPOTUBOMOIOKHBIX HAPABIICHUSX.

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

Bonpoc 72 HapyxHas kinetouHas MmeMOpaHa o0ecriedrBaert.

Bonpoc 73 Iloka3aTenb NOBPEKICHUS PACTUTEIBHON KIETKH.

Bompoc 74 CoiicTBO rHApOPMIBHOCTH OenKa ¥ THAPOPOOHOCTH JHUITHIOB.

Bompoc 75 MoHOMEpBI HYKJIEHHOBBIX KUCIIOT.

Bompoc 76 A3zoTtrcToe OCHOBaHHUE I'yaHUH.

Bomnpoc 77 PeuentopoM Ha cTpecc-CUTHAN B KIIETKE.

Bonpoc 78 Bennunna, yka3pIBaromias Ha MaKCUMAJIbHYIO CITIOCOOHOCTD KJIETKH MOTJIOIIATh BOY.

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

Bormpoc 80 CoBMecTHBIN NTEpeHOC IBYX BEIMIECTB B MTPOTUBOTMOJIOKHBIX HAIMPABICHUSIX.



Bomnpoc 81 BHyTpH KJIeTKH B niepejaye CUTHAJIOB K TEHOMY.

Bompoc 82 Ompenenenue >KU3HECTIOCOOHOCTH CEMSH OCHOBAaHO Ha TOM, YTO TMPH TMOBPEKICHUH
pPacTUTEIIbHON TKAHMU.

Bompoc 83 PackpyunBanue O€IKOBBIX TIOOYJ, YNPOIICHHE MX CTPYKTYPBI MPEACTABISIET COOOM.
Bomnpoc 84 Konsuesas monekyna JJHK.

Bonpoc 85 AMuHOKHKCIIOTA, COo/ieprKalliasi MHOTO a30Ta.

Bomnpoc 86 Bona, 3akitoueHHas B 3aMKHYTOM IPOCTPAHCTBE BHYTPU MAaKpOMOJIEKYJIbl WIM MEXIY
MaKpoMoJIeKyIaMu Oeska.

Bomnpoc 87 JlanbHuii TpaHCTIOPT — 3TO JBUKEHUE BELIECTB.

Bonpoc 88 JlomonHuTtenbHOE AaBlieHUE, KOTOPOE AOHKHO OBITh IMPHIIOKEHO K PacTBOPY, YTOOBI
BOCIIPEMNSATCTBOBATH OHOCTOPOHHEMY TOK BOJBI.

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

Tema 2 ®otocunres. lpIxaHue pacTeHUN

Bonpoc 1 I[lurmeHT, ciyxamuil HEMOCPEACTBEHHBIM JOHOPOM JHEPruM i (OTOCHHTETHUECKUX
peaKuHnii.
Bormpoc 3 Mcxonubiii MmaTepuai 11 OTOCHHTE3A.

Bompoc 5 YpaBHenue peakiiuu GOTOCUHTE3A.
Bomnpoc 8 Yuenslii, BHecHIMii 007611101 BKJIaJ B U3y4SHHE IPOLIECCOB (POTOCHHTE3A.

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

Bompoc 12 bnaromapss pOTOCMHTETHYECKOW AEATEIbHOCTU PACTEHHHM KOHIIEHTpALUsS YIJIIEKUCIOro
ra3a (C02) B atmocdepe noanepxuBaercs Ha ypoBHe, (%).

Bomnpoc 13 OcHoBononoxxHUKOM yueHus o ¢poTocuntese B Poccum.

Bonpoc 14 Kocmuueckast poib 3€J1€HbIX paCTEHHH.

Bompoc 15 Opranouisl, B KOTOPBIX TPOUCXOIUT MPOIIECC POTOCUHTE3A.

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

Bompoc 19 ®ortocuHTe3 Bcex pacTeHUM 00€CIeurnBaeT €KEroJHOe MOCTYIUIEHHE B aTMocdepy
KHCJIOPOAa, (MpJI. TOHH).

Bormpoc 20 Beipocnine B TEMHOTE 3THOIMPOBAHHBIE TPOPOCTKHU.

Bonpoc 21 Xpomarorpaduueckuii MeTos] pa3aeiaeHus TUTMEHTOB.

Bonpoc 22 Haubosnee xapakTepHble aHATOMUYECKUE MPU3HAKH JIUCTa KaK opraHa (hOTOCHHTE3A.
Bompoc 23 3enenslii BET pacTeHUI.

Bonpoc 24 Tlpu oOpazoBanuu peoduTHA BRITSKKA 3€JICHOTO JIUCTA.

Bompoc 25 IlpoButamun A.

Bormpoc 26 I'mapoduibHbIe CBOHCTBAa MOJIEKYIBI XJIOPOQHILIA.

Bonpoc 27 I'mapodobHble cBoiicTBa MOJIeKyIaM Xjopoduia.

Bormpoc 28 B coctaBe Moiiekyiibl XJa0poduiiia BXOIUT aTOM.



Bomnpoc 29 Ilpu B3aumoseiicTBuu X10popuiia co HeI04blo.

Bomnpoc 30 Cunte3 AT® B kiieTkax.

Bomnpoc 31 Ilpu cromrHo# o6sa4HocTH (POTOCHHTE3A.

Bonpoc 32 KneroyHoe apixaHue.

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

Bompoc 35 Ilpoaykrom rugponusa Kpaxmania.

Bormpoc 36 Peakuuu riaukosusa.

Bomnpoc 37 Koneunslif NpoayKT TIIMKOJINA3A.

Bormpoc 38 IIpoaykT aHa’poOHOTO JBIXaHUSI.

Bonpoc 39 Ilornomenue Boasl (H20) B nukiie Kpebca mporcXoauT B X0/€ Peakuy MPEeBpaIICHUs
KUCIIOTHI.

Bonpoc 40 IlepeHOCUYHKH 3JIEKTPOHOB 00Opa3ylOT Ha BHYTPEHHEH MeMOpaHe MUTOXOHIPUN YeThIpe
KOMILJIEKCA; IPU 3TOM OKHMCJIEHHE CYKLIMHATA (SIHTAapHOIN KUCIOThI) KaTAIM3UPYETCs KOMILIEKCOM.
Bomnpoc 41 Ilpu o6pazoBannu eouTHA BBITSIKKA 3€JIEHOTO JIHCTA.

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

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

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

Bompoc 45 YHauBepcaabHbIM UCTOYHUKOM 3HEPTUU JJIs1 IPOLIECCOB KU3ZHEIEATEIbHOCTH CIIYKUT
Bonpoc 46 B npouecce npixaHus npu paciielIeHuH YIiaeBoJoB Hauboubliee konnyectBo ATO.
Bompoc 47 I'pnboBrIHBIE YaCTULBI HA BHYTPEHHEH MeMOpaHe MUTOXOHIPUN SBJISIOTCA ...

Bomnpoc 48 Onpenenuts NHTEHCUBHOCTD JIBIXaHUS PACTCHUM.

Bompoc 49 Jlpixarensabiii koaddunmeHT(JIK) mpopocmmx cemsH noJCoTHEUHUKA.

Bomnpoc 50 OxucnutensHoe GpochopuirpoBaHue.

Bompoc 51 B coctaB ackopbaTokcuaa3bl BXOIUT.

Bomnpoc 52 JInst 6nocuHTE3a KUPOB JbIXaHUE TOCTABIISET!

Bompoc 53 3axitounTenbHbIN 3Tall a3pOOHOT0 JABIXAHHUS.

Bomnpoc 54 JIoHOp 351€KTPOHOB, ABUTAIOIIUXCS 10 AJIEKTPO-TPAHCIIOPTHOM LEMH JbIXaHUS.

Bompoc 55 Opranounamu B KOTOPBIX MPOUCXOUT Mpoliecc (POTOCHHTE3A.

Bomnpoc 56 XpomoTorpadpuueckuit MeTo]1 pa3/ieIeH!s] MIMTMEHTOB MPETIOKNI.

Bonpoc 57 Peakius rimkosnusa.

Bomnpoc 58 OGmiue uepThl IpIXxaHUs U POTOCUHTE3A.

Bompoc 59 KaparuHouap! HOrJIOMIA0T.

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

Bonpoc 61 B pe3ynbTare cBeToBoi (has3sl hoTOCHHTESA.

Bompoc 62 C3-niyth poToncHTE3A.

Bompoc 63 ButamuH, BXOASIINM B COCTaB MMPHUINHOBBIX JETHAPOTreHA3.

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

Bonpoc 65 Ponb cBeroBoit (hazbl B (POTOCHHTE3€ 3aKIIOYAETCSl B TOM, UYTO B X0/ Hee 00pa3zyroTcs
MOJIEKYIIBI.

Bompoc 66 TTornomenue Bonsl (H20) B mukine KpeGca mporcXoauT B Xo/e peakiiy MpeBpalieHus
KHUCIIOTBHI.

Bomnpoc 67 KnetouHnoe apixaHue.
Bormpoc 68 B pesynbrare cBeToBoii (pa3bl poTocHHTE3A.



Bonpoc 69 HcxonueiM MaTepraioM A GOTOCHHTE3A.
Bomnpoc 70 Jlng pacteHuii xapakTepeH TUI TUTaHHUS.
Bonpoc 71 Ilpu criontHo# 061a4HOCTH (POTOCHHTE3a OIPAaHHYUBACTCS.

Bonpoc 72 VYueHblid, Ha3BaBIIM MPOIECC CHUHTE3a OPraHMYECKUX BEHIECTB M3 HEOPTaHMYECKHX
(doToCHHTE3OM.

Bonpoc 73 BasieHTHBIE CBS3M aTOMOB BOAOPOJa M KHCIOPOAa B MOJIEKYJE€ BOJbI PACIIOIOKEHBI 110
YIJIOM I'PagycoB.

Bonpoc 74 YHukanbHO€ CBOWCTBO PACTCHUS.
Bonpoc 75 I'mapodobubie cBoicTBa MOJIEKYIaM Xjopoduia.
Bormpoc 76 B coctaBe MoJieKyiibl XJ0poduiiiia BXOIUT aTOM ...

Bonpoc 77 Ilpu B3aumojeiicTBuu XI0poduiia co UeI0ublo.
Bormpoc 78 XpomMoTorpadhuueckuii METO1 pa3aeieHHs] TUTMEHTOB.
Bompoc 79 Peakuus raukonusa.

Bompoc 80 Cunre3 AT® B kieTKax.

Bompoc 81 Ilpu crutontHoi o01auHoCTH (POTOCUHTE3a OTPaHUUNBAETCS.

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

Bonpoc 1 Hawmbonee mnepcrieKTUBHOE C TOYKH 3PEHUS OHMOJIOTUH, arpOTEXHUKH W SKOHOMHKH
pasMHOXEHHUE.

Bompoc 2 CoenvHenusi, ¢ TOMOIIbIO KOTOPBIX OCYILECTBISETCS B3aUMOJACHCTBHE KIIETOK, TKaHEH U
OpraHoB M KOTOpblE B MalblX KOJMYECTBAX HEOOXOAMMBI [uId 3alycka M peryssiuu
($U3HOIOrHYeCKUX U MOP(POreHETUYECKUX TPOTPAMM.

Bomnpoc 3 Xumuueckue B3auMOACHCTBUS MEX1Y PACTEHUSIMH B COOOIIECTBAX.

Bomnpoc 4 I1o Mepe cTapeHus pacTeHUs BbIICICHHUE BEILECTB B OKPYXKAIOLIYIO CPELY.

Bonpoc 5 CBONHCTBO COMAaTMYECKHUX KIETOK DPACTEHUN IIOJHOCTBIO PEATN30BBIBATh IOTECHIIMAT
pa3BUTHA.

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

Bonpoc 8 [TpoOyxkaeHne Crsumx mouek BhI3BIBACTCS YAaTCHUEM.

Bompoc 9 [Ipopacranue cemsiH.

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

Bonpoc 12 Curnan asns BCTYIJIEHUSI PACTEHUS] B COCTOSIHHE TTOKOS.

Bompoc 13 IlpaBunbHast mociie10BaTebHOCTH (a3 B OHTOTCHE3€ KIIETKH.

Bompoc 14 beictpoe yBennueHue o0beMa KIETKH.

Bompoc 15 Perynupyer BTOpU4HOE yTONIIEHUE KOPHSL.

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

Bonpoc 17 OcHOBHBIM UCTOUHUKOM (pochaToB Mpu MPOpacTaHUH CEMSH.

Bonpoc 18 I'pynma opraHu3sMoB, NOpeACTaBUTENNM KOTOPOW B arpOdKOCHUCTEME 3aKaHUYHUBAIOT
npeoOpa3oBaHUE COIHEUHOM IHEPIUH.

Bompoc 19 ®a3za crapocrn.

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



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

Bonpoc 230OpueHTanusi B NPOCTpaHCTBE, OOYCIOBJICHHAs HEPABHOMEPHBIM paclpesielieHueM
KHCIJIOPOJa.

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

Bompoc 25 Ckapudukanms.

Bonpoc 26 Knerounoe cTpoeHHue OpraHM3MOB.

Bompoc 27 BeretauinoHHbIN METOJ — 3TO BBIPALIUBAHUE PACTECHUI.

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

Bonpoc 29 Biausaue oqHux yacTeil opranu3Ma Ha CKOPOCTh U XapaKTep pocTa JPYyTrux.

Bompoc 30 B perynsunu npopactaHusi CBETOUYBCTBUTENIBHBIX CEMSH.

Bormpoc 31 'a3000pa3HbIM (GUTOTOPMOHOM SIBJISIETCS ...

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

Bompoc 33 3anepxath cTapeHne OAHOJETHUX PACTCHUM.

Bonpoc 34 ®uroropmoH, cnocoOCTBYIOMNNA 3aKPBIBAHUIO YCTHUIL.

Bompoc 35 Ilapa3utsl, mocenstongecs Ha MEPTBBIX OCTaTKaXx.

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

Bompoc 37 Ha nosne nieHuIs MOKHO HAWTH IPOPOCTKH, JINIICHHbBIE 3€JIEHON OKPaCKH.

Bonpoc 38 OcHOBHBIM UCTOYHUKOM (hochaTOB MPHU MPOPACTAHUH CEMSH.

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

Bompoc 41 Tlokoil, KOTOpBIA OOYCIABIMBAIOT WHTHOWUTOPHI, COJCp)KAIMECS B CEMEHAX U
HPENATCTBYIOIINE POPACTAHUIO.

Bompoc 42 Tloka3artenb, BO3pacTalomui Mpy MPOrOpKaHUHU KUPOB U Maced.

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

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

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

Bomnpoc 46 Iloka3aTens, BO3pacTaroluil Ipy IPOPACTAaHUU CEMSIH MAaCIMYHBIX KYJIBTYD.

Bompoc 47 Yem obGecnieunBaroT pacTeHHE-X035MHA KIIYOCHbKOBBIE OAKTEPHUU.

Bomnpoc 48 IIuraTenpHas IeHHOCTh O0€1IKOB 6000BBIX KYIbTYD, %o.

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

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

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

Bonpoc 4 OntumanbsHoe 3Hauenue PH cpenbt it noriomeHus noHoB aMmMoHUs (NHa).
Bonpoc 5 Okcanat kajibius.
Bomnpoc 6 Xumuueckue 3J1eMEHTHI B KIIETKE.

Bompoc 7 BHyTpH KJIETKH B Ilepejaue CUTHAJIOB K TEHOMY.

Bonpoc 8 DddextuBHOE mnepeABMKEHHE MUHEPANbHBIX BEIIECTB M IMPOAYKTOB (POTOCHMHTE3a IO
cocyaaM 00ecreyrBaeT BbICOKasi CHIOCOOHOCTh BOJIBI.

Bonpoc 9 KiyGenbkoBble OakTepun 00ecriednBalOT pPaCTeHUE-X0351HA.

Bonpoc 10 HegoctaTok a3zoTa B moyse.

Bompoc 11 Henocrartk >xene3a y pacTeHUH.



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

Bormpoc 14 TTomo0OHO 3acyxe Ha pacTeHHE JCHCTBYET.

Bompoc 15 Jlepunur Kakoro »sjeMeHTa Yy TUIOJOBBIX PACTCHHH BBI3BIBAET PO3ETOYHOCTH H
MEJIKOJIUCTHOCTb.

Bormpoc 16 Cpena, B KoTopoii 00J1bIIIe BCETO MUKPOOPTaHU3MOB.

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

Bomnpoc 19 YkaxuTte psia 3J1eMEHTOB, BKIIOYAIOIIUN TOJIBKO MAKPOIJIEMEHTHI.

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

Bompoc 22 B nepBblii eproj 3aCyXH B JUCThSIX PE3KO BO3PACTAET COJEPIKAHUE.
Bonpoc 23 buonornyeckasi Horiomnaras cnocoOHOCTh MOYBHI.
Bornpoc 24 3nauenue mMaruus 1Jist paCTEHU.

Bonpoc 25 Cpena, B KoTopoii 60J1b111€ BCEr0 MUKPOOPTaHU3MOB.
Bonpoc 26 Yactb pacTeHHs ¢ HAUMEHBIINM KOJIMYECTBOM HUTPATOB.

Bomnpoc 27 IIpunoceBHoe y00peHUe BHOCIT OJTHOBPEMEHHO C IOCEBOM MJIM MTOCAIKON PACTCHUH.
Bompoc 28. ®opMupoBaHME MNPOYHOM COJOMHUHBI M NPEIOTBPALICHMS] IMOJETaHus, 3€PHOBBIM
KYJIBTYpaM.

Bompoc 29 IlpoButamunom A.

Bomnpoc 30 IIycTo3epHOCTb y XJI€OHBIX 371aKOB BbI3BaHA HEJOCTATKOM.

Bompoc 31 Mopo30cToKOCTh 03UMBIX KYJIBTYP MOBBIIIAIOT YIOOPEHHUS.

Bomnpoc 32 Kakux XMMHYECKHUX 3JIEMEHTOB B KJIETKe OOJIbILIE BCETO.

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

Bomnpoc 34 Xumundeckue B3auMoJIeHCTBHS MEXY PACTEHUSIMHU B COOOIIECTBAX.

Bonpoc 35 JKapocToifkocTh — 9T0 cOCOOHOCTH pacTeHuit mepeHocuTs Temmnepatypsi, (°C).
Bonpoc 36 I'ubens pacTteHuit OT CMBbIBaHUS BOJO .

Bompoc 37 D¢ddexTuBHOE nepenBUKEHNE MUHEpPAIbHBIX BELIECTB U MPOIYKTOB (POTOCHHTE3a IO
cocyJiaM 00ecIeurBaeT BbICOKasi CIOCOOHOCTD BOJIBI.

Bompoc 38 Ob6Ha)keHue MoA3eMHON YacTH CBA3aHO C YMEHBIIEHHEM TEeMIIepaTypbl U 3aMep3aHUuEM
BEPXHETO CJI0s MOYBBHI.

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

Kpurepun oneHkH TeCTUPOBAHMS

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

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

84% BoImonHeHus 3a1anuil. Bee TpeboBanus, IpeabaBIseMbIe K 33/1aHUIO0, BHITIOJTHEHBI.



- OlleHKa  «Y/AOBJIETBOPMTEJbHO»  BBICTABIsETCS  OOy4aroulemMycs, €clid OH
nemoHctpupyetr oT 50-70% BbimosiHeHUs 3aJaHus. bBoJbIIMHCTBO TpeOOBaHUM, NPEabIBISEMbIE K
3aJaHUI0, BBITIOJTHCHBI.

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

3aJaHHUI0, HC BBITIOJIHCHBI.

I/IH)IHBI/UIyaJILHbIe 3aJJaHue

1. HaGmonenne BHEIIHMX NPHU3HAKOB HEIOCTATOYHOCTH 3JIEMEHTOB MHHEPAJbLHOIO
nuTaHus. B yuyeOHHMKEe HaXomsT ONMUCAHHWE NMPU3HAKOB HEJOCTATOYHOCTH MHUHEPAIbHBIX 3JICMECHTOB.
Haxomar B mosie uiaM npuycageOHOM y4yacTKE pacTeHUs, HMEIOLME XapaKTepHble IPU3HAKU
HemocTaToyHOoCTH. Jlydie Bcero 3To HaOMIOAAaTh Ha pacTeHHsX-WHAMKaTopax. HemocraTtok azora —
Ha IBETHOM WM OEJIOKOYaHHOW Karycre, YepHOW cmopoauHe; gochopa — Ha TypHence, 0600ax,
KpPacHOW CMOpPOJHMHE, KPbDKOBHHMKE, MarHusi — Ha IIBETHOW KamycTe, Kaprodeie, KpPbDKOBHHKE,
sa0JI0He; JKene3a — Ha oBce, Kaproderne, somone, manuue. ONMUCHIBAIOT U3MEHEHUs, JCNIal0T PUCYHKH
WM 3aKJIaJIbIBAIOT repOapuii.

* 3%-i1 pactBop H202 mokymaroT B anrteke.

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

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

Sa=0,67ab,

rie: Sy — IUIOMA/b JIUCTA, CM2;

au b — nnuHa v mmpuHa aHcTa, CM;

0,67 — koappuumeHT nepecyera.

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

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

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

Kpurtepuu onieHKH HHAUBHAYAJIbHOI0 3aJaHUS:

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



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

BOHPOCLI K 3K3aMEHYy:

Komnerentus Bomnpocsi

OIIK-1 Cnocoben pemats | 1. Ilpeamer, 3amaun B METOABI (PU3HOIOTHH PACTEHHIA.

TUIIOBBIC 3amaun | 2. TnaBHeWIIne Tanbl pa3BUTHs HU3HOIOTHN PACTCHUIA.
po(heCCUOHAIBLHOM 3. 3uauenue TpymoB Y. Japsuna, K.A. TumupsizeBa u Apyrux
ACSITENIBHOCTH Ha OCHOBE 3HAHUI YUYE€HBIX B Pa3BUTHH (PU3UOJIOTHN PACTEHUIL.

OCHOBHBIX 3aKOHOB | 4, Pa3napaXMMOCTh M pEAKIHs KICTKH Ha TOBPEKIAIOIICE
MaTCMaTHICCKUX u JercTBre. 3aKOHBI Pa3apaKuMOCTH.

CCTCCTBCHHBIX Hayk C | 5. PacrtutenbHas KJIETKa KAK OCMOTHYECKAs CHCTEMA.

MPUMEHEHHEM HHOPMAUMOHHO- | 6, Xpymuyeckuil COCTaB, CTPYKTypa W (YHKIHMH KICTKH H €€

KOMMYHHKAIMOHHBIX OpraHeL.

TEXHOJIOTHH 7. CTpoeHHe W 3HA4YE€HHE KIIETOYHOW OOOJOYKM B IKHU3HH
PacTUTENBHON KIIETKH.

8. ®epmentsl. HMx crpoeHHe, OCOOCHHOCTH JEHCTBHA U
(uznonornyecKas poib.

9. 3aBUCHMOCTH JEHCTBUS (EPMEHTOB OT YCIIOBHH CpEIbl
(remneparypa, pH cpenabl, xKoHLeHTpamus). AKTHBAaTOPBl H
WHTHOUTOPBI.

10. Buocunres 6enxoB. Pors [THK u PHK B sToM mporiecce.

11. Mexanu3mBbl TIOCTYIUICHHS BEIIECTB B KiIeTKy. CTpoeHHE W
3HaueHHEe MEeMOpaH.

12. Tlnazmonus. Jemnasmonus. Axcop6iws, (onpenenenus). [pu
KaKUX YCIIOBUSIX M KaK MPOUCXOAT ITU SIBICHUSL.

13.PacTBOpbl,  OKpyXaromme  KIETKy  THIep-,  THIOo-,
M30TOHHYECKHE.

14. ConeprxaHue, poiib U COCTOSIHHE BOJIbI B PACTCHHSIX.

15. TepmonHamMuyeckue  OCHOBBI ~ BOJOOOMEHa  (BOJIHBIMH,
OCMOTHYECKHH,  MATPUYHBIH  MOTCHIHMAN,  MOTCHIHAN
JTaBJICHUS).

16.Tloctymienre BOABI B KIETKH KOpHSA. MepOmnpHsTHs,
HarpaBJIeHHbIE Ha ONITHMH3ALUIO STOTO Ipolecca.

17. ®opmbl BOIIbI B MOUBE, HX XapaKTEPUCTHKA, JOCTYITHOCTD JUIs
pactenuii. KoadunuenT 3apspanusi.

18.KopHeBoe naBieHHe ero pasmepbl, (HU3HOJIOTHYECKasi POJIb.
Cocymass W HarHeTarelbHas JIEATENBHOCTh KOPHEBOM

CUCTEMBI.
19. Tpancnmpanusi, ee pa3mepbl, 3HaueHHe. EIUMHUIBI H3MEepeHHs
TpaHCTIMPaIuN (TpaHCTIMPAITMOHHBIH ko duruenr,
MPOJTYKTHBHOCTh TpaHCIHPAIINHY, WHTEHCHBHOCTb

TpPaHCHHMPALMU, OTHOCUTENbHAS TPAHCTIUPALIUS).

20. JTuct kak opraH TpaHcnupaiui. Buisl TpaHCIHpaIHy.

21.Crpoenue ycTbull, (GHU3HOIOTHS YCTbUYHBIX JIBHKCHHH,
3HAa4YCHUE YCTHUI] B PETYIMPOBAHIH TPAHCTIMPALIUH.

22.TlepenBWKCHHE BOIBI B CHCTEME II0YBA-PACTCHHE-BO3MIYX.
Cuutbl, Iepe/IBUTAIOIINE BOY 110 PACTEHHIO.

23. Boanblit 6ananc pactenuii. Boausiit 1eunur, ero BiusHue Ha
pacteHue. 3aBsiiaHus U €ro MOCIEICTBUSI.

24. Y cTOWYNBOCTD PACTEHHI K MEPUOAMIECKOMY TIOITOILUICHHUIO.

25.06mass  xapaktepuctuka  QorocuHTe3a.  ILiaHerapHoe
3Ha4YeHue (POTOCHHTE3a B KU3HU PACTEHUH.

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

CTPYKTYpa, QyHKIHH.




27.

28.
29.

30.
31.

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

38.
39.

40.

41.

42.

43.

44,

45.

46.
47.

48.

49

50.

51.

52.

53.

54.

55.
56.

[MurmenTer 3emenoro mnucra (xmopodmmr A, B, kaporuw,
kcaHTopmn). Mx monHas xumuueckash (opmyna, CBOHCTBa
(pusnyeckue, XMMUYECKUE, ONTHYECKHE), 3HAUCHHE B KU3HU
pacTeHui.

CaeToBas peakius GOTOCHHTE3A.

TemHoBast peakuuss (orocuHTe3a. bHOXUMHS —yCBOEHHS
yraekucioro raza C3-pacrenuit (uukn Kanpuna).
doTonepruoan3M pacTeHUM.

Pons cBera B mpomecce ¢orocuHTe3a. OmnpeneneHue
(ITyOpUCIICHITHH.

Oco0eHHOCTh YCBOEHHWSI yrieKucioro rasa Cs-pacTeHunil u
CAM - pactenwuii. [lonsTre o GoTOABIXaHUU pacTeHUN
Cytounblit X01 (hOTOCHHTE3A.

MeTtop1 opeeNieH sl HHTEHCHBHOCTH (POTOCHHTE3A.
BnusiHne BHEIIHMX W BHYTPEHHHX (DaKTOPOB Ha MPOILECC
dboTocuHTE3A.

Kynbrypa pacrenuii B yclIOBHAX UCKYCCTBEHHOTO OCBEIICHUS
(CBETOKYJIBTYpa).

CoBpeMeHHBIE TIpencTaBieHuss O (oTocuHTE3e. Y CIOBUSA
HEOOXOUMBIE JIJISI €T0 OCYIIIECTBICHMUS.

[enro3odocdaTHbIil HUKI.

AnpobHast ¢aza ApIXaHHUA, XUMH3M. MeCTO OCyIIEeCTBICHUS B
KIJIeTKe. bronoruueckas pob.

AHas’poOHas (aza apIxaHus, XUMU3M. MeECTO OCYIIECTBICHUS
B KJIeTKe. bruonorugeckas pob.

[IpeBpamenne »sHeprum npu  AblXxaHud. OKHCIATEIHHOE
dochoprrpoBanue.

Crpoenue, cBoiicTBa u (GyHKIMH MUTOXOHApui. Teopus
OKHCIHATENBHOTO (POChHOpHUILTHPOBAHUS.

DepMeHTHI JIBIXAHMSL. Tunbl OKHUCJIUTEIBHO-
BOCCTaHOBUTEIHHBIX PEAKITHI.

OO0mass xapakTepUCTHKa IbIXaHWs, €ro 3Ha4eHHWe B JKU3HU
pacteHuii, CBsi3b C JPYrMMH TpolieccaMu. HMHTEHCHBHOCTH
JIBIXAHUS U JBIXaTeIbHBIN KO (OUITUEHT.

Hpyrue MyTH OKHUCIICHUS (TTIMOKCONIATHBIN,
neHTo30(¢ocdarHblii) HMX B3aUMOCBS3b. PoJIb JbIXaHUsS B
OuocuHTe3e OCJIKOB, JIMIMIOB, aMHHOKHCJIOT, HYKJICHHOBBIX
KHCIIOT U JIp. BAXXHBIX COSTMHEHHM.

CymHOCTb Ipolecca JIbIXaHHe pacTeHuH.

[Tondatue o pocre, pa3BUTHE U OHTOreHe3e pacreHuid. Hx
B3aMMOCBSI3b U 3HAUEHHUE JIJIS C.-X. IPAKTHUKH.

[Tokoti, €ero XapaKTEpUCTHKA, OHMOJIOrHYECKOE U
XO351ICTBEHHOE 3HAYEHHUE.

.PocToBele u  TypropHele = IBHXKEHHMS ~ pacTEHWH, HX

OmoornuecKoe 3HaYEHHE.

PazButne pactenuii. Tumbl oHTOreHe3a. JTambl OOJBIIOTO
JKU3HEHHOTO IIUKJIA  UX XapaKTePHUCTHKA.

®uroropmMoHsl  (ayKCHHBI, THUOOEpENHHBI, LHUTOKEHUHBI,
stwieH, ABK). X ¢pusmnonorudeckas poib.

Ousnonorusi crapeHusi pacTeHuil. Teopuss LUKINYECKOro
CTapeHus1 U OMOJIOKeHHs pacTeHuil. Ee 3HaueHue.
YnpasieHue reHepaTUBHBIM Pa3BUTHEM U CTapeHUEM B C.-X.
npaktuke. [lyTu perynupoBanusi CBETOBOro, TEMIIEPaTypHOTO,
BOJIHOT'O M1 MUHEPAILHOT'O PEKUMOB.

OU3NONIOTHS IPOPACTAHHS CEMSIH.

[TpupoaHbie perynsaTopsl pocra.

Ucnonb3oBanne  GUTOrOpMOHOB U (U3UOIOTHUECKU
AKTHBHBIX COCIMHEHHI B TPAKTHYECKOH AEATEIBHOCTH




YeJIoBeKa.

57.IpeBpalieHne YriaeBoIOB U KUPOB MPU NPOPACTAHUM CEMSH.
@depMeHTBI, yU4aCTBYIOIINE B 3TUX MPOIIECCAX.

58. TpaHCIIOpPT OPraHUYECKHUX BEMIECTB B PACTEHHUSIX.

59.I'muKo3uabl W ajKaloWAbl, MX XUMHYECKHH COCTaB,
COZICPIKAHUE B CEIBCKOX03HCTBEHHBIX PACTCHUSIX.

60. AHTHOHOTHKH ¥ (DUTOHIM/IEI PACTEHHIA.

61. [IpeBpaiieHne kpaxmaiaa U caxapo3bl B pacTeHHH. DepMeHTHI
NpeBpaILCHHUSI.

62. ITouBa KaK HCTOYHUK MUTATEIBHBIX 3JIEMEHTOB JIJISl PACTCHHH.

63. HeoOxoaumbie Makpo - ¥ MUKPOJIeMeHThI. X neduimr.

64. buocuHTeTHYECKAs U BBIICIUTENbHAS ACATEIBHOCTh KOPHEBOM
crcTeMsbl. VX Omoorndeckast pojb. AJIIeIOnaTHs.

65. ®u3nonoruyeckas pojib U OCOOCHHOCTH HHTAHUS PACTCHUI
a30TOM.

66. MukposIleMeHTBI M WX pOIb B JKM3HHM  pACTEHHA.
OyHKIMOHATIBHBIC HAPYIICHUSI IPU UX HEOCTATKE.

67.MakposnieMeHTbI ¥ HMX pOJb B JKU3HH  pPACTCHHH.
DyHKIMOHATIbHBIC HAPYILICHHS P HX HEIOCTATKE.

68. KpyroBopoT a30Ta B CBSA3H C )KU3HEAESTSIBHOCTh PACTEHHIA.

69.Ilornomenne HWOHOB W3 TOYBBL. X TMepeABWIKCHUE U
riepepacipe/ie/ieHie o pacTeHuro. PeyTiin3anusi.

70. MexaHn3MbI OCTYIUICHUS SJIEMEHTOB MHHEPAJIbHOTO MUTAHHS
B pacTCHHSI.

71. Posb MUKOPHU3bI B TIOYBEHHOM IUTaHHUH JPEBECHBIX PACTCHUI.

72. AMMoHnbuKanus, HUTpUUKAIMA ©  JCHUTPU(DUKAIIKSA.
3aBUCUMOCTH OT YCJIOBUH Cpebl.

73.3acyX0yCTOHYMBOCTb. Mertoast JUarHOCTHKHU
(hM3UOIIOTUYECKOTO COCTOSIHHAS PACTEHUH IPH ICHCTBUU 3aCyX.

74.T'a30yCcTOMYMBOCTD PACTCHUIA.

75. )KapocToiKoCTh pacTeHHI 1 MyTH €€ TIOBBIIICHUS.

76. ConHeuHasi paManusi ¥ paJnaliOHHBIX PEKHUM HACAKICHHUI.

77. buoanexTpuueckas akTHBHOCTh PAaCTCHUHA.

78. IMMyHHUTET pacTeHHUIi ¥ YeM OH 00YCIIOBIICH.

79. TIputeyaBauBaroIas ClIoCOOHOCTE Pa3IMIHBIX PACTEHHH.

80.Biusure MeTeo(hakTOpPOB HA  CTEMEHb  MOBPEKICHUS
PACTUTENLHOCTH BPEIHBIMH Ta3aMH.

81. Mopo30CTOMKOCTh pacTeHHil.

82. 3UMOCTOIKOCTh pacTeHUIA.

83. X011010CTONKOCTh pacTeHUIA.

Bonpocsl k 3k3ameny:
PA3JIEJI 1. ®usnonorust 1 6MOXUMUS paCTUTENbHOM KIETKH.

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

2.I'maBHeWIIHE ATAITBI Pa3BUTHS (PU3UOIIOTHH PACTEHUI.

3.3nauenue Tpynos Y. apsuna, K.A. TumupszeBa u Opyrux y4deHbIX B pa3BUTHH (PU3NOJIOTHH
pacTeHuil.

4.PazipaXMMOCTh U peaklus KIETKU Ha MOBpeXk/Jaroliee AeicTBIe. 3aKOHBI Pa3pakuMOCTH.
5.PactuTenbHas kileTka Kak OCMOTHYECKasi CUCTEMA.

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

7.CTpoeHue 1 3Ha4eHHE KJIETOYHOU 000I0UYKH B )KU3HHU PACTUTEIHLHOM KIIETKH.

8.@epmenTsl. X cTpoeHne, 0COOEHHOCTH ACUCTBUS U (PU3HOJIOTHYECKAs POJIb.

9.3aBUCUMOCTH JIeMCTBUSI EPMEHTOB OT YCIOBHI cpenbl (Temrieparypa, pH cpeabl, KOHIIEHTpanus).
AKTHUBaTOPBI 1 UHTUOUTOPHI.

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



10.
11.
12.
13.

11.MexaHu3Mbl IOCTYIUICHHUS BEIIECTB B KJIETKY. CTpoeHHE U 3HaUeHHEe MEMOpaH.

12 .ITnazmomm3. [ennazmonus. AncopOuusi, (onpeaenenus ). [Ipu Kakux ycIOBUSX M KaK MPOUCXOIAT
3TH SIBJICHUS.

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

PA3/IEJI 2. Boauslii pexuM pacTeHHi.

1. CopeprxaHue, pojb U COCTOSHUE BOJIbI B PACTCHHUSIX.

2. TepmomuHaMu4ecKre OCHOBBI BOJOOOMEHA (BOJHBIM, OCMOTHYECKHI, MATPUYHBINA IMOTSHIIHAI,
MOTEHIIMAJ JIaBJICHUS).

3. IlocrymieHne BOABI B KIETKM KOpHA. MeponpusaTus, HAlpaBICHHbIE HAa ONTUMHU3ALUIO 3TOTO
mporiecca.

4. ®opMbl BOIBI B TIOYBE, MX XapaKTEPUCTHUKA, IOCTYMHOCTb misi pacteHuid. Koaddumment
3aBsJaHUS.

5. KopneBoe maBneHuwe ero pasmepsl, ¢usnonoruueckas ponb. Cocymias W HarHeraTelbHas
JIEATEIbHOCTh KOPHEBOM CUCTEMBI.

6. Tpamcrmpanms, ee  pasMepsl, 3HadeHue. EAuMHUIBI  U3MEpeHUs  TpPaHCIHUPALUU
(TpaHCTIMpalMOHHBIA  KOX(G(GUIUEHT, TNPOAYKTUBHOCTH  TPAHCIUPALUH, HMHTEHCUBHOCTD
TpaHCIMpPALUU, OTHOCUTENIbHAS TPAHCIIUPALIHS).

7. Jluct kak opras TpaHcnupauuy. Buael Tpancnivpanuu.

8. Crpoenne ycTbull, (PU3HONOTHS YCTHUYHBIX JABWKCHHWW, 3HAUEHHE YCTBUI[ B PEryJIMPOBAHUH
TpaHCIHMPALUH.

9. IlepeaBmxeHue BOJbl B CUCTEME MOYBa-pacTeHUe-BO3AyX. Cuilbl, NEpeIBUTAIOIINE BOIY I10
PacTEeHHUIO.

10. Boxnbiii 6ananc pacrenuil. Boaubli nedumur, ero BIMSHUE HA PACTEHHE. 3aBSAaHUS U €TO
IIOCJICZICTBUS.

11. YcToNYMBOCT PACTEHHH K IEPUOINYECKOMY ITOATOIUICHUIO.

PA3JIEJI 3. ®otocunTes.

1.006mas xapakrepuctuka porocuntesa. [InanerapHoe 3HaueHHe GOTOCUHTE3A B )KMU3HU PACTCHUH.
2. JIuct kak oprat poTocuHTe3a. XJI0pOMIacThl, UX COCTaB, CTPYKTYpa, QYHKIIMH.
3. ITurmenTsl 3eneHoro nucra (xaopodgwin A, B, kapotun, kcantopuimi). VX nmomHas xumuyeckas
¢dopmyna, cBolicTBa ((hu3nyeckre, XUMHUUECKUE, ONTUYECKHE), 3HAUCHHE B KU3HU PACTEHHM.
4. CseroBas peakiusi GOTOCUHTE3A.
TemHoBast peakiust QorocuHTe3a. buoxumus ycBoeHus yriekucioro raza C3-pacTeHud (LMK
KanbBuna).
doTonepuoan3M pacTeHHH.
Ponb cBera B mporecce porocunresa. OnpeneneHue GpayopUCleHLINH.
OcoOenHocTh ycBoeHusi yriekucioro raza C4-pactennit u CAM - pacrenuil. Ilonstue o
(boTOIBIXaHUH PACTCHUH.
CyTouHbIl X0 (OTOCUHTE3A IPEBECHBIX PACTEHUI.
MeToab! onpeienieHsi HHTEHCUBHOCTU (POTOCHHTE3A.
BrusiHre BHEITHUX ¥ BHYTPEHHHUX (aKTOPOB Ha Mporiecc (HOTOCHHTE3A.
KynbeTypa pacteHuii B ycIoBHSIX HCKYCCTBEHHOTO OCBELICHUS (CBETOKYIbTYPA).
CoBpeMeHHBIE MPeICTaBICHUS 0 POTOCHHTE3E. Y CIIOBHS HEOOXOAUMBIE ISl €T0 OCYIIECTBICHUSI.

PA3/IEJI 4. Jlpixanue pacTeHuil.

[TenTo30dochaTHblif TUKIT.

AspoOHas (asa qpixaHus, XuMU3M. MecTo ocyliecTBIeHUs B KileTke. buonoruuec4kas poib.
AnarpobHas (asa npIxaHus, XuMu3M. MecTo ocyliecTBieHus B KieTke. bruongoruueckas pob.
IIpeBparenue sHeprun npu apixanuu. OkuciuTensHoe hochopuiupoBaHue.

Crpoenue, cBoiicTBa U GyHKIMH MUTOXOHApUH. Teopus okuciauteabHOro GpochopuiupoBaHHusl.
®epMeHTHI AbIXaHus. THUIBI OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKLIUN.

eoukrwpE



7. OOmas XapakTepHCTHKA [bIXaHUS, €r0 3HAYCHHE B JKU3HHU PACTCHUH, CBS3b C JPYTHMH
npoueccamM. HTEHCUBHOCTD JBIXaHUS U JIbIXaTEIbHbBIN KO3 PUIMEHT.

8. Jlpyrue myTtu okucieHus (TTMOKCOJIATHBIN, MEHT030(p0c]aTHbII) UX B3aMMOCBs3b. Poib nbixaHus
B OuocuHre3e O€IKOB, JUMUAOB, AMUHOKHUCIOT, HYKJICHMHOBBIX KHCJIOT M Jp. BaXKHBIX
COCIMHECHUM.

9. CymHocTh nmpolriecca JbIXaHue pacTeHU.

PA3/IEJI 5. PocT u pa3BuTHE pacCTCHHII.

1.Ilonsatue o pocre, pa3BUTHE W OHTOreHe3e pacTeHuid. VX B3aMMOCBS3b W 3HAYCHUE IS C.-X.
MPaKTUKH.
2.I1okoii, ero xapakTepuCcTUKa, OMOJIOTMYECKOE U X03HCTBEHHOE 3HAYCHHE.

3. PocToBble U TypropHabie JBUKEHUS pACTEHUN, UX OMOJIOTHYECKOE 3HAYCHUE.

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

5.®uUTOropMOHBI (ayKCUHBI, THOOEpETNHBI, IUTOKeHUHBI, 3THiIeH, ABK). VX dusnonoruueckas pois.

6.®Dusunonorus cTapeHus: pacTeHui. Teopust UKINYECKOTO CTAPEHUS U OMOJIOKEHHs pacTeHuil. Ee
3HAYEHHE.

7.Y1paBieHruEe I'€HEPATUBHBIM PAa3BUTHEM M CTAPEHHEM B C.-X. IpakTuke. Ilytm perymmpoBanus
CBETOBOI'0, TEMIIEPATYPHOI'0, BOAHOI'O U MUHEPAIBHOI'O PEXKUMOB.

8.Ddu3no0rus NpopacTaHus CEMsH.
9. Ilpupoanblie peryiasTopsl pocTa.

10. Mcnonb3oBaHue (pUTOrOPMOHOB M (PU3MOJOTMYECKH AKTHBHBIX COEAMHEHHUH B IPAKTHUUECKOMN
JeSITeIbHOCTH YEJIOBEKA.

PA3JIEJI 6. Cuntes, npeBpallieHUE U NEPENBUKEHNE OPTAHUYECKUX BEILIECTB B PACTEHUH.

1. IlpeBpaleHue yrieBoJIOB M JKUPOB MpPU MpopacTaHuM ceMsiH. DepMeHTHI, y4acTBYIOIINE B 3THX
IIpoIeccax.

TpaHcopT OpraHNYecKuX BELIECTB B PACTEHUSX.

3. I'muKo3uapl M anKajloWJbl, UX XUMHMUYECKHI COCTaB, COJEp)KaHHE B CEIbCKOXO3SHCTBEHHBIX
pacTeHMSIX.

AHTHOMOTUKY M PUTOHLIUIBI PACTEHUH.

5. IlpeBparieHue kpaxmaia u caxaposbl B pacTreHuu. @epMeHTHI IpeBpallieHusl.

n

s

PA3JIEJI 7. MunepaibHO€ TUTAaHUE PACTECHUH.

1. ITouBa KaK MCTOYHHK NMUTATEIBHBIX JIEMEHTOB JJIs1 PACTEHUM.
2.HeobxonumMble Makpo - 1 MUKpo3JeMeHThl. VX nedunur.
3.buocunTeTHYeCcKass U BBIACTUTENIbHAS JESITEIbHOCTh KOPHEBOM cucTeMbl. X Omonormueckas
pOJIb. AJUTeNIOnaTHsI.
4.®u3nonoruyeckasi pojib 1 0COOEHHOCTU MUTAHUS PACTEHUH a30TOM.
5.MHUKpO37IEMEHTEl U KX pPOJb B KU3HMU pacTeHUH. (DyHKIMOHAIBHBIE HApYIIEHUsS IpPU HUX
HEJIOCTATKe.
6.MakpoaJeMeHTbl M HUX pOJib B KU3HU pacTeHuil. DyHKIUOHATbHBIE HApPYIICHUS MpPH HX
HEJIOCTATKe.
7.KpyroBopoT a30Ta B CBA3U C KU3HEAEATEIIBHOCTh PACTEHUM.
8.ITornomenne MOHOB W3 MOuBBL. VX mepeABM)KEHHME U IEPEPACIPENEICHUE 110 PACTEHMIO.
Peyrtunuzanus.
9.MexaHu3MBbl IOCTYIUIEHNUS 2JIEMEHTOB MUHEPAIBHOIO TUTAHUSI B PACTEHHUS.

10.Pons MUKOPHU3BI B TOYBEHHOM ITUTAHUM JIPEBECHBIX PACTEHUM.

11.AMmonupukanus, HuTpuUKanus u JeHuTpudukanus. 3aBUCUMOCTb OT YCIOBUM CpPEJIbI.



PA3JIEJI 8. IlpucniocoGiienue U yCTOWYMBOCTh PACTEHUH.

1. 3acyxoycToitunBoCTb. MeTOAbl TUAarHOCTHKU (DU3UOJIOTHYECKOTO COCTOSHUSI PACTCHUU TNPHU
JIEHCTBHHU 3aCyX.

["a30ycTONYMBOCTh pAaCTCHUU.

ZKapoCTOMKOCTh PACTEHHI U IIyTH €€ TOBBILICHUS.

ConHeuHas paguanus U paaualiOHHbIX PEKUM HACAXKICHUM.

buosnexrpruyeckas akTUBHOCTb PACTEHMI.

NMMmyHHTET pacTeHUi 1 4eM OH 00YCIIOBJICH.

[TpieynaBarBarOIIasi CIIOCOOHOCTH Pa3IMYHBIX PACTCHUH.

Bnusinue MeteoakTopoB Ha CTENEHb MOBPEXKIACHHUSI PACTUTEIHLHOCTH BPEIHBIMH ra3aMu.
MopO30CTOMKOCTb paCTEHUM.

0. 3UMOCTOMKOCTh PACTCHHIA.

11. Xonoa0cTOMKOCTh pacTeHHIA.

HBOoo~NOoG WD

IIpouenypa oueHHBaHUS IK3aMeHAa:

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

— OLIEHKA «OTJIIMYHOY» BBICTABIISIETCS, €CIIM O0ydYaroIUics 00MafaeT MNIyOOKHUMH U MPOYHBIMH
3HaHUSIMH TI0 (DU3MOJIOTMU PACTEHMIA; NPH OTBETE HA BCE TPH BOMPOCAa MPOJAEMOHCTPUPOBAT
HCYEPIBIBAIOIIECE, IOCIEAOBATEIbHOE U JIOTUYECKH  CTPOMHOE  M3JI0KEHHE;,  IPABUIIBHO
chopMyJIMpOBall OHATHSA U 3aKOHOMEPHOCTU IO BONPOCAM; HCIOJIb30BAJ MPUMEPHI U3 MPAKTHKY;
cZiesiall BbIBOJ 110 U3JIaraeMoOMy MaTepuaiy;

— OIICHKA «XOpOILO» BBICTABISAETCS, €ClIM OOyvarouuiicss o0jasaeT JOCTaTOYHO IOJHBIM
3HaHWEM H3y4aeMOW ITUCIUIUIMHBI, €ro OTBET MPEACTaBISET TI'PaMOTHOE H3JIOKEHHE Y4eOHOTro
MaTepuaia Mo CyImECTBY; OTCYTCTBYIOT CYIIECTBEHHBIC HETOUYHOCTH B (POPMYIUPOBAHUU TOHSTHUH;
MPaBUIIbHO IPUMEHEHBI TEOPETUUECKUE MOJIIOKEHUS, TOATBEPKICHHbBIE TPUMEPAMHU; CAEJIaH BBIBOJ;
JIBa BOIIPOCAa OCBEIICHbl IOJHOCTHIO WM OJMH BOIPOC OCBEUIEH IOJHOCTHbIO, a JBa JPYIHX
JIOBOJATCS 1O JIOTHUECKOTO  3aBEpIIECHUS TMPU  HABOMISIIUX/IOMOJHUTENBHBIX  BOMPOCAX
IpernojaBaTes;

— OIIEHKA «YJOBJIETBOPUTEIBHO» BBICTABISAETCS, €CU OOyUaIOIUiCS UMeeT OOIIre 3HAHUS
OCHOBHOTO Marepuajia 0e3 YCBOEGHHS HEKOTOPBIX CYIIECTBEHHBIX IIOJIOKEHUH; (QOopMyIupyeT
OCHOBHBIE TOHSATHS C HEKOTOPOM HETOYHOCTBhIO; 3aTPYAHSIETCS B TNPUBEAECHUU IPUMEPOB,
MOJITBEPKIAIOLIUX TEOPETUUYECKUE MOJI0KEHUSI; OJIMH BOIIPOC pa3o0paH MOJHOCTHIO, 1BA HAYaThl, HO
HE 3aBEpUICHBI JO KOHIIA; TPU BOIPOCA HAyaThl U MPHU MOMOILIN HABOASAIIMX BOIPOCOB JOBOJATCS 10
KOHIIa;

— OIEHKa «HEYIOBJIECTBOPUTEIHHO» BBICTABISETCS, €CIM OOydJaromuiics He 3HaeT
3HAUUTENbHYIO0 YacTh MarepHala; JOMYCTHJ CYIIECTBEHHbIE OMIMOKH B MPOIECCE HM3JI0XKEHHS; HE
yMeeT BBIICTUTh TJIaBHOE U CAENaTh BBIBOJ; MPUBOAUT OIMKUOOYHBIEC OMpEAeNCHUs; HU OJUH BOIIPOC
HE pacCMOTPEH /10 KOHIIA, HABOJSIIUE BOIIPOCH] HE TOMOTAIOT.

Kpurepun oneHnBanus 3K3aMeHa:
«OTJIUYHO» - JIEeMOHCTpUPYET MOJHOE MOHUMaHUE (HU3HOIOTHUECKUX MPOIECCOB MPOUCXOISAIINX B
pacTuTebHOM opranu3Me. Bee TpeboBaHMs, MpeIbABIIEMbIE K 33/ IaHUIO BBITIOJTHEHBI.
«xopomio» - JleMOHCTpUpyeT 3HAUYMTEIbHOEC TIOHMMaHHWE (UBUOJIOTHMYECKUX  IPOIIECCOB
MPOUCXOAAIINX B pacTUTEILHOM opraHusme. Bce TpeOoBaHus, TNpeabsABIsSEMble K 3aJaHHUIO
BBITTOJTHEHBI.
«Y1OBJIETBOPUTEJIBHO» - J[eMOHCTpUpPYET YaCTUYHOE TOHMMaHUE (DU3NOJOTHYECKUX IPOIIECCOB
MPOUCXOJSAIIMX B PACTHUTEILHOM OpraHu3Me.  BONBIIMHCTBO TpeOOBaHMA, TpPEIbIBISIEMbIE K
3aJIaHUIO BBITIOJTHEHBI.
«HEeYT0BJIETBOPUTEIBHO» - J[eMOHCTpUpPYET HEOONbIII0e TOHUMaHUE (PU3NOIOTUYECKUX MPOIIECCOB
MPOUCXOMSAIINX B PACTUTEIHFHOM Opranm3Me. MHorue TpeOoBaHuUs, IPEAbSIBISIEMbIC K 3aJJaHUI0 HE
BBITTOJTHEHBI.
Pacuernbie 3aganus u curyaunonusie 3aaauu (OIIK-1 Baagers)

| ®usnonorus 1 GMOXUMUS PACTUTENIBHOM KIETKH



1. Ilpu morpyxeHuu MOJIOAOIO JIUCTA 3JI0JEU B THUIEPTOHUMYECKHI pacTBOp caxaposbl uepes3 20
MUHYT HAaCTYNHWJ BBITYKJIBIN IJIA3MOJIM3 B PACTYIIMX KIJIETKaX, TOTJa KaK Yy KJIETOK, 3aKOHYMBIINX
pocT, okoJio 1 yaca coxpaHsuIcsi BOTHYTHIN ma3Moun3. Kak oObsICHUTH MOTYyYeHHBIE PE3YIIbTAThI?

2. U3 xopHemioga KpacHOM CBEKJIbl BBIPE3AJIM JiBa KYCOUYKa, KOTOpPBIE IIOCJIE TIIATEIBHOIO
MIPOMBIBAHMS MOMECTUJIM B MPOOUPKU C BOJIOM KOMHATHOW TemriiepaTypbl. B ogHy u3 mpobupok
nobaBuim 5 kanenb xjopodopma. KakoBa O6yaer okpacka Bojsl B mpobupkax yepe3 30 MuH mocie
Havana onbiTa? Kak 0OBSICHATH MOTy4E€HHBIH PE3yNIbTaT?

3. Ilpu norpyxxenuu pactutenbHoil Tkanu B 10% pacTtBop caxapo3bl KOHIIEHTpAIUs ee ocTanach 0e3
n3MeHeHnd. Kak m3meHunTcs koHueHTpauus 15% pacTtBopa caxaposbl, €Cii B HEro IMOTpyXeHa
aHaJIOTMYHasl PaCTUTENIbHASI TKAHb?

4. OOBsACHUTE NPUYMHBI BO3HUKAIOMIETO HHOTJAa MAacCOBOTO PACTPECKHBAHUS KOPHEIUIONOB Y
MOPKOBH U CBEKJIBI.

5. OxapakTepusyiTe yIbTPaCTPYKTYpy M (YHKIMM MEMOpaHHBIX M HEMEMOpPaHHBIX OpraHelll
KJIETKH.

6. B ueM cOCTOUT KOHIIENIINS TPAHCTIOPTa HOHOB Yepe3 MEMOpaHy € IOMOIIbIO IIEPEHOCUNKOB?

7. UYro sBuseTcs ABWXKYILIEH CWIOW NAaCCMBHOIO TpaHCHOpTa MOHOB? MOXET JIM NacCUBHBIN
TPAHCHOPT OOBSICHUTH N30UpATEIHbHOE HAKOIUIEHHUE HOHOB?

8. OcHOBHas (DYHKIIMSI BaKYOJICH.

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

10. Ha yem 0cHOBaHbI MEXaHU3MbI TACCUBHOI'O U AKTUBHOTO TPAHCIIOPTA BEIIECTB B KIIETKE?

11. Haiitu BenmumHy rtuapoctarudeckoro mnoteHiuana (Wi ).M OOBSICHUTH NPUUYMHY OoOJee
BBICOKOT'O OTpHIATeNBHOr0 3HaueHus: BogHOro noteHuuana (Weom = -2,1 MIIA) no cpaBHeHuro ¢
0CMOTHYECKUM NOTeHIUANIOM Wrom = -2,1 MITA. OnpeneneHus noTeHIHMANOB IPOBEIEHBI B KIIETKAaX
JIMCTHEB XJIOMYATHUKA B MOJYIEHHBINA IEPUO/L.

12. OmxkaTelii W3 TKAHW PACTEHUS KICTOYHBIA COK, IMMOMECTIJIH Ha TpU3My pedpakromerpa.
[Tokazarens npenomiienust coctaBui 1,3575. Temneparypa 20°C. KakoBa BenmnunHa OCMOTHYECKOTO
NOTEHIMAaa KJIETOYHOro coka? Vcrmonp30BaTh TAOMUIy ONPENEICHUs KOHICHTPAIWU Caxapo3bl H
OCMOTHYECKOTO MOTEHLIMAJIA 10 MOKA3aTEeI0 TPEIOMIICHUS.

13. Knerka ¢ ocmotudeckuM noreHuuaioM B -0,5MIla norpykeHa B pacTBOp XJIOPHCTOTO Kajusi €
ocMoTtHueckuM noteHuuanom -0,9MIla. UYto mnpowusoiiner ¢ KIETKOM TOCie YCTaHOBIIECHUS
paBHOBecus? OnpeaeuTh BEIHYMHY MOoTeHInaNa aBieHUS (- yazs.).

14. Beruucnute ocmotnueckuii noreHuuan 0,5M pactBopa caxapo3bl M yKa3aTb, YTO IMPOU30MUIET C
MOTPYXEHHON B HETO paCTUTENIbHOM KJIETKOU, UMEIOIIN ocMoTndeckuil motenmnuan -0,6MIla.

15. PactBOpBI, UMeronMe ocMoTryeckue noreHuuansl -0,1 u -1,2Mlla, BbI3BaNI MIa3MOJIU3 KIETOK
HCCIIeyeMON TKaHW, a B PacTBOpE, OCMOTHYECKHE MOTEHIHalbl KoTopbix -0,6MIla u -0,8 MIla
M1a3Moin3a He 0bu10. UeMy paBeH OCMOTHYECKU TOTEHITHAN KJIETOYHOTO COKa TaHHOW TKaHH?

16. JIBe xuBble pacTUTENbHBIE KIETKU conmpukacatoTcs. Kyaa noiiier Boja, €ciau y NepBou KIETKU
OCMOTHYECKHH TMOTEHIIMAN KJIeTOYHOro coka paBeH -0,1MIla u typropaoe masnenne 0,6 Mlla, a y
BTOPOT'0 COOTBETCTBYIOLIME Benu4YuHbI -1,2 n 0,9MI1a?

17. Kak u3MeHUTCA JUIMHA KyCOYKa KapTO(EeIbHOro KIYOHS MpU TMOTPYKEHHH €r0 B PacTBOpP C
OCMOTHYECKMM mnoTeHuuanom -1,2Mlla, ecnu wu3BECTHO, YTO TaKOM K€ KYCOYEK B pacTBOPE,
OCMOTHYECKHUH MOTEHIMaN KoToporo paseH -0,8Ml1a, He n3menus cBoux pasmepon?

18. Tlouemy 3eneHbIe TUCTHSI OBOILIHBIX PACTEHUI MOCEe BapKH MPUOOPETAIOT XapaKTEPHYIO OYpyIo
okpacky? OObSICHUTD, yYUTHIBAsI U3MEHEHHE MTPOHUIIAEMOCTH MEMOpaH.

19. OcmoTHueckuii moTeHIMan KiieTouHoro coka -0,9MIIA, a pacTBopa, B KOTOPHIH OHA MOTPYKEHA -
0,6 MIla. Kyzna noiiner Bonga? Pa3o6parh Tpu BO3MOXKHbBIE CUTYAIIHH.

20. Kycouku pacTuTeIbHON TKaHU MOTPYKEHBI B Pl PACTBOPOB C OCMOTHUYECKUM MOTeHIHaIoM -0,5,
-0,7,-1,0,-1,2, -1,8, u -2,0 MITa.

Il Boguslil pexxum pacteHui

1. V3BecTHO, YTO B MEPHOJI BECEHHErO COKOJBM)KEHUS B MACOKE JPEBECHBIX PACTEHHUM COIEPKUTCS
MHOTI'O PacCTBOPUMBIX caxapoB. KakoBo UxX mpoucxoxaeHue?

2. JlepeBo ¢ MIOMAAbIO THCTOBOH MoBepXHOCTH 12 M? mcmapuio 3a 2 waca 3 kr Boasl. UeMy paBHa
WHTEHCUBHOCTH TPAHCIIUPAIUHN?



3. CKOJIBbKO BOJIbI UCIIAPUT PACTEHME 32 5 MUH. €CJIM MHTEHCUBHOCTH TpaHcnupanuu ero 120 rp H20
M4, a TUIOLIAb JUCTheB 240 cM>?

4. Kak 00BSCHUTH 3aBsiIaHNE JIUCTHEB B )KAPKUUW JIETHUN JEHb MPU JOCTATOYHOM KOJIMYECTBE BJIard B
MOYBE U JIMKBUAALIUIO BOJHOTO JeUIIUTa HOUbIO?

5. YV HEKOTOpbIX KOMHATHBIX PAaCTEHHMM HE3aJ0JIr0 Nepel J0XKAEM MOSBISIFOTCS Kaluld BOABI Ha
KOHYMKaX JUCTheB. Kak 0ObSICHUTD 3TO siBIIeHUE?

6. Berka uBBHI ObUIa cpe3aHa C JepeBa, MOCTaBJIeHAa B OaHKY C BOJOW M 3aKpbITa CTEKJISHHBIM
KoJmakoM. byaeT nmu HaGmrogaTees ryrranus y 3Toi BeTku? O0bsicHUTE.

7. Kakue nucthsi 00HApYKHUBAIOT PE3KO BBIPAKEHHBIE CUMIITOMBI (POC(HOPHOTO TOJOAaHUS — BEPXHHUE
i HkHUE? C 9eM 3TO CBA3aHO?

8. Y Kakoro pacTeHHs MHTEHCHUBHOCTb TPAaHCIUPALMU BBILIE: Y PACTYLIEro B TEHU WM Ha SIPKOM
costHeuHOM cBeTe? OTBET 000CHYHTE.

9. MOHO 111 OTJIIMYUTH TYTTALMIO OT pOochl Ha TpaBe? UTo 3T0 3a ABjIeHUA?

10. Kak npoucXoauT MOMIOIEHUE U BBIACICHUE BOJIBI KJIETKOM?

11. Yro Takoe XUMHUYECKUN TOTEHIMAJ BOJbI U BOJIHBIN NOTEHIIMAI KJIETKH?

12. buosnornueckoe 3Ha4€HUE TPaHCIIUPALIHU?

13. [Touemy TpaHCTIMpALHIO HA3BIBAIOT «HEOOXOIMMBIM (PU3HOIOTUYECKUM 37I0M» ISl PACTCHHIA?

14. Tlouemy ycCThUIIA CUYUTAIOTCS OAHHM W3 3aMEUaTENbHBIX MPUCIIOCOOJIEHUH 3€JIEHOr0 pacTeHHUS,
BbIPa0OTaHHBIX B XOI€ SBOJIIOIINU?

15. Kputuueckue nepruobl B )KU3HU IJI0JIOBBIX M 36PHOBBIX KYJIBTYP MO OTHOILIEHUIO K BIare.

16. ®usnonornyeckue noka3aTesu, Handoaee TOYHO ONPEACIIAIONINEe HEOOXOIUMOCTh TTOJIMBA?

17. SIBnsieTcst nmu TpaHcHUpalus aOCOIOTHO HEOOXOUMOM JIsl TOCTYIUICHUS BOJBI?

18. Pa3bscHUTH MOHATHSA: MEPTBBIM 3amac BJIArd B MO4YBE, KOX(PQHUIMEHT 3aBSIaHHs, OT YEro OH
3aBHCUT B nepByto ouepensb? [lonHas BiaroeMkocTs mouBkl. JlocTynHas Biara. Ykaszats B MIla cuisl
yIep>KaHUsI BOJbI B JIETKO-, CPEJIHE- U TPYJHOJOCTYITHON B ITOYBE.

19. TIpopocTku mepecaxkeHbl B TPH COCyda C MECKOM NPONUTAHHBIM PACTBOPAMU IMUTATEIbHBIX
conieii. B mepBoM cocyne ocmoruueckuit noteHnuan paseH -0,2 Mlla, Bo Bropom -0,5 Mlla, B
tpetbeM -0,7 Mlla. Kak Oyaer mpoucxoauTh BcachblBaHHE BOJIbI, €CJIM OCMOTHYECKHM MOTEHIHAI
KOPHEBBIX BOJIOCKOB 3THX pacTeHuit coctasisieT —O,6MIla, a Typropusriit norennuan 0,1 MIla?

20. IIpodeccop JI.A. VBaHOB caenan cleAyOIIMHA OMBIT: B Hayaje 3UMbI ¢ MoOeroB Oy3uHbI (0e3
OTJIEJIEHUsI UX OT JIepeBa) OCTOPOKHBIM COCKaOJIMBaHMEM ObLI yJayieH cioi npooku. Haxonsgmuecs
Ha 3TUX Moberax MovkH K KOHIly 3UMbl moru6nu. OiHako, eciiv OHU cpa3y ObUIH 00epHYTHI (OJIBIO,
MOYKH OCTaBAJINUCh KUBbIMH. [I0UKM Ha HETPOHYTHIX MOOErax TAKKe MEePe3UMOBAIIN OJIarONOIY4HO.
Kak 00BSICHUTH pe3yabTaThl TOTO OMbITa?

21. Pacrenue ucmapuo 3a yac 500 T BoJibl, a KOpHEBasi CUCTEMA MOTJI0THIIA 32 3TO Bpems 450 T BOJIBI.
[To xkakuM mpUYMHAM HECOOTBETCTBHE IMOIJIOIIEHHON M MCIAapeHHOW Bonbl. Kak 3TO oTpasutcs Ha
pacteHun?

22. 3a BereTanMoOHHbIN MEPHOJ paCTeHHs] HAKOMWIM 2,1 Kr CyxXoi OpraHMYecKON MaccChl, UCHApUB
pu 3ToM 525 Kr Boasl. HaliTh IpoIyKTUBHOCTH TPAHCIIMPALUH.

23. IlponykTuBHOCTH TpaHcnupanuu 4 /1. Hailtu TpancniupaoHHbIi K03 QUIMEHT.

24. TIpoIyKTHUBHOCTH TPAHCIUPALUKA HEOOXOAMMO ONPENEIHUTh, 3HAas, YTO TPAHCHHPAIMOHHBIN
koa¢unmeHt coctasui 400 mi/r.

25. Hakonus 10 Kr cyxoro BelecTBa, JEPEBO 3a BETETAllMOHHBIN NepUo ucnapuio 2 T Boabl. YeMy
paBeH TpaHCIHUPALUOHHBIN K0P PUIeHT?

26. Macca nucra mpu MOJHOM HachlllleHWH Bogou coctaBuia 1,02 r, a mpu moassaanuu 0,9 1.
Onpenenure BenMunHY BOAHOTO jaeduimrta (B %), ecaum abCONOTHO Cyxas Macca dTOTO JIMCTa
cocraBuia 0,42 T.

27. OnpenenuTh THEBHOM U OCTaTOUHBIN BoaHbIN nedunut (B/]) nmenunsl Ha Oorape eciu aHaJIN3bI
nokaszanu maccy 20-TH BbICEUEK U3 CBEXUX JHUCTheB B 13 yacoB aus 1600 mr, B 4 yaca yrpa 1900 mr.
[Toce HackImeHus: BOJIOM BBICEUKH B 000uX ciydasx umenu maccy 2000 mr, a abCOMIOTHO cyxas
Macca ux 0saroapsi OTTOKY aCCUMMIISITOB 3a 3TO BpeMsl He MeHsIach U coctaBuiia 400 mr.

Il ®oTocunres

1. Kak 0OBSICHUTH pa3HyI0 OKPACKy CHUPTOBOM BBITSKKU U3 3€JIEHOTO JINCTA MPU pacCMaTpPUBAHUU €€
B IIPOXO/ISIIEM U OTPAXKEHHOM CBETE?



2. IloyeMy O4eHb KOHIIEHTPUPOBAHHBIE PACTBOPHI XJIOPOPHILIIA UMEIOT TEMHO-KPACHBIN 1[BET?

3. JlBa OQMHAKOBBIX JIMCTA BBIAEPKUBAINCH TPU JIHS B TEMHOTE, a 3aT€M ObUIM OCBEILEHBI B TEUEHHE
2 4acoB NEPBBINA JUCT KPAaCHBIM, BTOPOIl — XKEJITHIM CBETOM OJMHAKOBOM MHTEHCUBHOCTH. Y KaKOTO
nucra Oynet 0ojiee BBICOKOE cozepkanue kpaxmana? Kak 3To 00bsICHUTH?

4. Pactenue ObUIO OCBEILEHO CHAyaia 3€JeHbIM, a 3aTeM CHHHM CBETOM TOW € MHTEHCHBHOCTH. B
KaKuX Jiygax Oyner HaOmogaThes 6omee opicTpoe noromnieHue CO2 mucteamu? [louemy?

5. Uro Takoe ymcroBas Mo3amka? Y KaKUX PACTCHH OOBIYHO HAOIONAETCS ITO SBICHUE — ¥
CBETOJIFOOMBBIX MJIM TEHEBBIHOCIUBBIX?

6. [TpuunHBI THOETTM MHOTHX JIECHBIX TPaB (KHCIHIIBI, HEIOTPOTH, MAHHUKA) MTOCIIE BRIPYOKH Jieca?

7. Y mHOTHX pacTeHHil Hepenko HaOmrogaetcs BoiueiaeHue COz JTUCTHIMH B TOJYICHHBIE Yachl
neTHero JHs. KakoBbl IPUYMHBI 3TOTO SIBICHUS?

8. Kak 00OBsicHUTB IpekpalieHue (OTOCHHTE3a Yy CPE3aHHOI'0 M IOCTABJICHHOI'O B BOJY JIUCTA IpHU
caMbIX OJaroNpUSITHBIX BHEIIHUX YCIOBUSX?

9.V xakux M3 NepeuuciieHHbIX paCTEHUH, MIIEHULbl WU KYKYpPYy3bl, JOJbIIE IPOIIUTCSA (POTOCUHTES
IIPY TIOHM>KEHHOM COJEpKaHUM YTIIEKUCIOro ra3a’?

10. Yem oTimyaercs CIEKTPaIbHBINA COCTAB COJIHEUHOI'O CBETA, KOTOPHIN NIaJAET HA JUCThS PACTEHUI
OT CIIEKTPAJIbHOT'O COCTaBa CBETA, IPOLIEAILIET0 Yepe3 JIUCT?

11. ¥V Kakux pacTeHUl CBETOJIIOOMBBIX MJIM TEHEBBIHOCIMBBIX OTYETIMBEE HAOIIOMAETCs JIUCTOBAS
Mo3auka’?

12. IlpyumHBI TOro, 4YTO y MYTAHTHBIX PAaCTEHUN TIOpOXa C TIOHWKEHHBIM COJEPKaHUEM
KapOTHHOUIOB (POTOCHHTE3 MPOTEKAET MEHEE HHTEHCUBHO.

13. OcHOBHBIE IPUYMHBI CHUKEHUSI MHTEHCUBHOCTH (DOTOCHHTE3a IO MEpe CTApEHUsl PaCTeHUN?

14. Crpykrypa u QpyHKIHH HOTOCHHTETUIECKON €AMHUIIBI?

15. Kak BIusieT HeI0CTaTOK 3JI€MEHTOB MUHEPAJILHOTO MMUTAaHUS HA UHTEHCUBHOCTD (POTOCHHTE3a?
16. Yro Takoe KBaHTOBBIN PAacXOj M KBAaHTOBBIN BBIX0/ (oTocuHTe3a? UeMy paBeH TEOPETUUYECKUN U
IIPAKTUYECKUI KBAaHTOBBIN BBIXO1?

17. Ilo ypaBHEHHUIO (POTOCHHTE3A pacCUNTaliTe MUHUMAJIbHBIA KBAHTOBBIN pacxo/] B CHHEN U KpacHOU
4acTAX COJIHEYHOTO CIIEKTpA.

18. ®oronpixanue kak npouecc. [louemy y Cs-pacTeHnil OHO OTCYTCTBYET WJIM MPOTEKAET C HAMHOTO
0oJiee HU3KOM HHTEHCUBHOCTBIO, yeM y Cz-pacTeHuit?

19. Kak oOBSCHUTH OTMHpaHHE HIKHUX BETBEH JEpEeBHEB B COMKHYTOM HacaKACHWU? Y Kakou
HIOPO/IbI CTBOJI OUHMIIIAETCS OT CyubeB ObICTpee — Y JINCTBEHHULBI WK y enu? [Togemy?

20. B tedyeHue roja Bce pacTeHMsI CBS3bIBAIOT Ha 3emiie B mpouecce ¢poTtocunTesa 1,75x1011 Tonn
yraepoaa. CKOJIbKO KUCIOPOJa OHYU BBIJIEISIIOT?

21. CKOJBKO OPTaHWYECKOTO BEIIecTBa (B MepecueTe Ha IITF0KO03Y) HAKOMHUT PACTEHHE KYyKYpy3bl 3a
cBeToBOM JieHb (18 u), ecnu cpenHsst HHTEHCUBHOCTD (poTocuHTe3a cocrasisieT 50 mr CO2 Ha 1M /9ac,
TIOMAMb JTUCThEB 2,5 M2, TIOTepH OPraHMYeCcKOro BellecTBa Ha Abixanue 7%? Jlomyckaercs, 4to 1 T
caxapa obpazyercs npu ycBoeHuu 1,5 r COo.

IV Isixanue

1. HexoTopble cUMTaOT, 4TO BPEIHO OCTABIIATH LIBETHl HA HOYb B KOMHATE, TaK KaK OHM IOTJIOMIAIOT
KHCJIOPO/, HEOOXOAMMBIA JUIl [JbIXxaHWs dYenoBeka. UToObl OTBETHTh Ha BONPOC, HACKOJIBKO
000CHOBAaHO 3TO MHEHHE, TMOJCUMTANWTE, JO KaKOW BETWYMHBI CHU3UTCS conepkanue Oz mpoTuB
o6branOro (21% 10 06BEMY) B BO3AyXe KOMHATHI o0beMoM 45 M2 B Teuenmem 10 yacoB 3a cuer
JBIXaHUS pacTEHUI, UMEIOINX O0IIYI0 Maccy 2 KI' U CPEJHIOI0 HHTEHCUBHOCTD AbixaHus 12 mi Oz Ha
1 Kr B CyTKH.

2. Kak OOBSICHUTH pazNUYHYI0 BEJIWYUHY JbIXaTeJbHOro Kod(dduimeHta MmpopacTaronmx
KpPaxXMaJIMCTBIX U MaCJISTHUCTBIX CEMSH?

3. 3eneHbId TUCT Ha cBeTy npu temneparype 25°C mareHcuBHO noriomain CO2, a mpu MOBBIIIEHUH
temrneparypsl 10 40°C navan BeiensaTh CO2. Kak 00BSICHUTH OTMEUEHHOE M3MEHEHHE ra3000MeHa
aucra’?

4. TloueMy WHTEHCUBHOCTbH JbIXaHHUS KIyOHEH KapTodens pe3Ko, MOBBIIIAETCS NPU MOHWKEHUU
temneparypsl ot 3 1o -1°C

5. X¥UMHYECKHUI COCTaB KOPHEBBIX BBIICICHUNA?



6. JpixatensHblit k03¢ ¢unuent paseH 0,7. Kakue 3amacHble BemecTBa (yIiieBOJbI, OPraHUYECKHE
KHUCJIOTHI, O€JIKH, KUPbI) UCIIOJIb30BATIUCH MPU AbIXaHUU?

7. Kakue pacteHHs CO3[0AIOT HauOOMNBIIYI0 OWOMaccy W BBIACHSAIOT B aTMmochepy camyro
3HAYUTENIbHYIO YacTh KHUcaopoa’?

8. Ha kakme menu MokeT OBITh HCIIOJNB30BAaHA DJHEPIUs TPAHCMEMOPAHHOTO IOTEHIMAIA
MUTOXOHJIPUH B PAaCTUTEIILHOMN KIIeTKE?

9. ®u3n0I0rNYeECKOE 3HAUEHUE OTAEIBHBIX TPYIII CaXapoB JJIsl pacTEHUS.

10. Uto 0011ero Mexxay OKUCICHUEM, TPOUCXOSIIUM B MUTOXOHIPUSIX KJIETOK U TOpEHUEM?

11. IIpssiMoe 1 KOCBEHHOE BO3/IECTBUE XUMUUYECKUX PETYIISITOPOB POCTA HA JIbIXaHUE.

12. Ponb docdopa B miporiecce IbIXaHHs.

13. Kakast cB3b MEXIy YABTPACTPYKTYPOH U (PYHKIUEH MUTOXOHAPHUI.

14. ®uznonoruyeckas poJib KaTajias3bl B pACTEHUSAX.

15. Kak MeHsieTcsl aKTUBHOCTD JBIXAaTENbHBIX (PEPMEHTOB B 3aBUCHMOCTH OT Temmeparypbl, pH u
JIPYTUX BHEHIHUX (aKTOpOB?

16. [Touemy y pacTeHHII OCHOBHBIM JIbIXaTEIbHBIM CYOCTPATOM CUMTAIOTCS YTIICBOIbI?

17. Cxonbko CO2 BbigenseT 2 Kr AbIIammX ceMsH 3a 5 cytok? MurencuBHocTh nbixanus 0,1 mr CO2
Ha 1 r cyxoil macchl B yac. Biraxxnocts cemsH 37,5%.

18. Mertonbl ompeneneHus UHTEHCUBHOCTU JAbIXaHUA. B KakuX eAMHMIIaX 3TOT MOKa3aTelb MOXKET
BbIpaxatbcesi? [Ipu cobitoieHnn Kakoro yciaoBHsl CII€AYET IPOBOAUTH OIBITHI IO U3YYEHUIO JIbIXaHUS
XJOPO(UIOHOCHBIX YacTei pacTeHus?

19. Yro Takoe gpxatensHbiid Kodduuuent (K). Kakosa cBsa3p apixarensHoro kodpgummenta (JIK)
C MPUPOAOH JbIXaTesbHOTo cyOcTpara? KakoB sHepreTuyeckuii BEIXO B 3aBUCMMOCTH OT BETTUYMHBI
JK. KakoBa 0b1a 01 BenmuurnHa JIK Ipu OKMCIICHNH TITFOKO3BI 10 ATaHoma?

20. 3eneHslii 1UCT Ha ApKOM cBeTy mpu Temneparype 28°C muTeHcuBHO nornoman CO02 , a npu
NOBBILIEHUH TeMIleparypsl 10 45°C HanpoTuB HaunHaNoCh BbiAeneHue C02. YeM 3To 00BbsACHUTH?

V PocT u pa3BuTHe pacTeHU

1. MOXHO U OTHECTH K POCTOBBIM SIBJICHHSM: a) HaOyxaHue CeMsH B mouBe; 0) HaOyXaHue MoueK
nepen ux pacimyckanuem? OObscHUTE.

2. OU3HOJIOTHYECKNE IPUYUHBI OCEHHETO JIMCTONA/IA Yy IEPEBLEB YMEPEHHON 30HBI.

3. Kak o0OBsCHUTH, HAXOAATCS JU TOYKH B COCTOSSHUM TJIyOOKOTO IIOKOSI WM IOKOM HuX
BBIHYKJICHHBIN?

4. Nnorpa Ha s0J0HSAX HapsALy C IJIOJIaMU NMPAaBUIILHOW (OPMBbI Pa3BUBAIOTCS HECUMMETPUYHbBIE
sa010ku. Kak 0ObSICHUTB 3TO siBTIeHHE?

5.V 1ByX pacTeHuil NOJACOTHEUHNKA ObIIN Cpe3aHbl BEPXYIIKH CTe0JIEH, IOocie Yero Ha MOBEPXHOCTh
cpe3a OJHOTO M3 OTUX PAaCTEHUH HAHECIM IacTy, COJAEP)KAILYH0 HHIOJMIYKCYCHYIO KHCIOTY.
Pacniycrsaresa nu y atux pacteHuil na3yuiHele nouku? Kakoil BBIBOJ MOXKHO CZe/aTh HA OCHOBAaHUU
3TOro OmbITa?

6. [Touemy o3uMbIe COpTa 3JIaKOB HE IIBETYT, €CIU UX IMOCEATh BECHOM?

7. Ilouemy HU3KOpOCIBIE PEHOTHUIBI pacTeHHH (Topox, KyKypy3a, ¢acosib U Jp.) CHIBHO PearupyroT
Ha 00pabOTKy ruOOEpEUTMHOM, a BRICOKOPOCIIBIE ¢1a00?

8. Kakum 06pa3oM MOXKHO JOCTUTHYTh ONa/IEHUs TUCThEB Nepes yOOpKoii o087

9. C xaKko# 1eJIbI0 B MMBOBAPECHUH HCTIONB3YIOT THOOEpeITHH?

10. B yeM 0cOOEHHOCTH OHTOT'€HE3a OJTHOJICTHUX, ABYJIETHUX U MHOTOJIETHUX PAacTeHUN?

11. buonoruyeckoe 3HaYeHUE IPOBU3ANMH U (POTOMIEPHOIU3MA.

12. KakoBa poib ¢puroxpoma B pacTeHHUsIX?

13. Yo Takoe GombIas KpuBas pocTa pacTeHUn?

14. KakoBbl OCHOBHBIE MOJIOKEHUS TOPMOHAIBHON U MOJIEKYJISIPHON TEOPUH PACTEHUN?

15. Kak MOXHO BBI3BaTh 00pa30oBaHNe OECCEMSHHBIX TUIOIOB (MTAPTEHOKA PIIus)?

16. KakuMu arpoTeXHU4YECKMMHU NIpUEMaMH MOXKHO BIUATH Ha POCT U

pa3BUTHE PACTECHUIL?

17. Otnuuue apyr oT Apyra TPONHU3MOB U HACTHI?

18. Tumnbl mokost ceMsiH U (pakTOpbl, UX 00yCIIaBIUBAIOLIUE?

19. IIpoueccel, MPOTEKAIOIINUE MPH MOKOE CEMSH.

20. OcoOeHHOCTH MpEBpAILEHHs BELIECTB IPU CO3PEBAHUH CEMSIH MAaCIIMYHBIX KYIbTYp?



21. Cioco0bl yCKOpEHUs CO3PEBaHMUS TUIO/I0B.

22. O6pa3oBaHue dTUJICHA B PACTCHUSIX U CIIEKTP €ro OMOJIOTHYECKOTO JEHCTBHUS.

23. Kakue mpemnapaThl NPUMEHSUIM aMEpPUKAHIIbl, BO BpeMsl BOWHBI BO BbeTHame, sl omajeHus
JUCTHEB B Jiecax Juis OOHapYyKEHUs mapTu3an?

24. Tlepeuncnure MpUEMbI MPHU TOMOIIM KOTOPBIX MOXHO: YCKOPUTH IMEPEXO MOYEK B COCTOSIHHE
MOKOSI, 3a/Iep>KaTh PACcIyCKaHUE MOYEK, BEIBECTU MOYKH U3 COCTOSHUSA INTyOOKOTO TOKOS.

25. CpaBHuTth (heHoNOTHYEecKHe (a3bl U dTanbl opraHorenesa no @. Kynepman. Pacrenne Haxoaurces
Ha IX srame. Kakoii ¢a3e pa3BUTHS 5TO COOTBETCTBYET?

26. Cok kapToens, BbICP)KaHHOTO B TE€YCHHE HEACTH MPU HU3KHUX TeMIIepaTypax MMell oKa3aTelb
npenomaenus 1,3409, a cok Takoro ke kaprodems wu3 xpanwmma 1,3359. Onpenenure
OCMOTHYECKHE IOTCHLIUAIbl COKa M OOBSICHUTEC NPUYMHY TaKUX W3MeHeHud. [y ompeneneHus
UCHOJB3YITE pedpakTOMETPHUUECKHUE TAOIUIIBI.

27. C 20-neTHero TOmousl cpe3aHbl YEPEHKHU; OJJUH Yy OCHOBaHUS, APYroll U3 CpeJHEN YacTH KPOHBI.
Kaxkoit u3 HUX JIydille YKOPEHUTHCS U OBICTpEE MEpeiieT K [BETCHUIO?

VI MunepanbHO€ TUTaHUE PACTEHU

1. Tlouemy opranuveckue ymAOOpEHHsS PEKOMEHIYETCS BHOCHTH B OONBIIMX 033X W 3aJ0JIT0 10
nocesa?

2. B geM 3akirodaeTcst CTpyKTypooOpasyromiasi pojib KaJlbIUs U MarHus B O KJIeTKe?

3. C xakumu (U3HOIOTMYECKUMHU TpolieccaMd HauOojiee TECHO CBsi3aHa MOIVIOTHTEIbHAs
JeSITEIBHOCTh KOPHEBOM cucTeMBbl?

4. IloueMmy pa3Hble OpraHbl pacTeHHUs COAEP)KAT HEOJAMHAKOBOE KOJIMYECTBO 30Jibl? Kakue opraHbl
pacTeHuil copepKaT HauOOJbIIIee KOJTUIECTBO 301517

5. Kakue nucTbst — MOJIOZIbIE MIIH CTapble COAEPKAT OO0JIbLIE 30JIbHBIX

AJIEMEHTOB?

6. Makpo-u MUKpPO3JI€MEHThI CLIOCOOHBIE K PeyTHUIIN3ALUU?

7. Kak Bauser H30bITOYHOE YBIA)XKHEHHWE MOYBHI HA IOIVIOTUTEIBHYIO JESATEIbHOCTh KOPHEBOU
cUCTEMBI?

8. HenoctaTtok Kakoro 3j1eMeHTa IPUBOJUT K OCIM3HEHUIO KJIETOK pacTeHui? C yeM 310 CcBsI3aHO?

9. Uem 00BSCHUTBH OTpHULIATENIbHOE AEHCTBUE N30BITKA a30THBIX YA0OpEHMI Ha yposkait kapTodens?
10. Kak BbIpacTUTh pacTeHHe 0€3 TOYBBI, U KaKHe YCIOBHS IPU ITOM HEOOXOAWMO COOIOIATh.
[TpuBennuTe NpUMepbl OCHOBHBIX PELIENITOB IUTATEIbHBIX CMECEH.

11. KakoBbl 3aKOHOMEPHOCTH <«II€PBUYHOTO» IOIJIOMIEHNS MHUHEPAIBHBIX 3JIEMEHTOB KOPHEBOM
cucreMoii (B mepBble 10-30 MUH) M MOMIOIIEHUs Hocieayromero (asmerocs yacamu). Urto Takoe
«CBOOOJTHOE» MPOCTPAHCTBO U ITOYEMY €T0 Ha3bIBAIOT «KAXKYLIUMCSI»?

12. Kak ycraHaBiuBaeTcsi HEOOXOAMMOCTb TOIO WJIM HMHOro 3JeMeHTa? B uem cyTh mpaBuia
HezaMmeHuMoctu? [louemy 1O. JInbux chopmynupoBain 3akoH «Bo3BpaTan?

13. B necuanbix cocyaax cMmech l'enspurens B nepBom BapuaHTe MOJHas, BO BTOPOM Takas ke, HO
Bmecto Ca(NOs)2 Baecern CaSOs, B TpetheM KCI 3amenen Ha KNOs. KakoBsl OyayT pe3ysbTaThl
BbIpaIllMBaHUs paCTEHUI?

14. TTouemy TOTJIONIEHNE MUHEPATLHBIX 2JIEMEHTOB UMEET u3bupatenbHbIi xapaktep? [lokaxuTe 310
Ha NpuMepax.

15. Pomp MHUKpOOpPraHu3MOB B IHTAHUM pacTeHUH. BO3MOXHOCTP YCBOEHHsI pPaCTECHUSIMU
OpraHMYECKUX coequHEeHUN. CTepuIbHbIE KYIbTYPBI pacTeHui. Mukopusa.

16. Uto Takoe (Hhr3HOIOTHUECKH KHUCIbIE U (PU3NOIOTHYECKH IIelo4YHble coiu? [IpuBecTH npumepsl.
Kak 00BSCHUTH HAMHOrO Jydllee YyCBOEHHE OBCOM (ocdoputa NpHU BHECEHUH CEPHOKHUCIOrO
amMmMoHus? DochopuT — U3MENbUEHHBIN TPUPOIHBIA MUHEpaT coaepxkamuid hochop.

17. Cxonbko cynepdocdara (comepxkanue pochopa B HeM 7%) HEOOXOAMMO BHECTH HA OIMBITHYIO
NEeTTHKY 5 M2 9T06BI KonmmuecTBo Gocdopa B pacueTe Ha Ta COCTABIANO 14 Kr?

18. Kakoe KOIMYECTBO CEPHOKUCIOIO aMMOHHUS HEOOXOJAMMO BHECTHM B BETETAllMOHHBIMA COCYI,
cojepxamiuii 6,5 Kr mouBbl UCXo1s1 U3 HOpMEI 0,9 T azoTta Ha 1 Kr mouBsl. BraxxuocTs moussl 20 %?
19. Tlouemy uepelIKu JUCTHEB YAaCTO COJEpKaT OOJbllle HUTPATOB, YeM caMu JUCThbiA? U mouemy
3¢ (HEeKTUBHO UCTIOIB3YIOIINE HUTPAThl HYXJIal0Tca B MonOaeHe?



20. Kakoli MO>KHO cAenaTh BBIBOJ IO Py PAacTEHHI HE NAIOLIUX IOJOKUTEIBHYIO PEAKIUI0 Ha
nudenmnamua B kpenkod HoSO4 (mocuHeHne) HECMOTpPS HA TO, YTO TOYBA, IJIe OHU PACTYT, OUYCHb
6orara HuTparamu. HazoBute Takue pacrenus. B uem nx oco6eHHOCTB?
21. B kunorpamme cyxoi Macchl CBEKJIbI cOAEPKUTCS 45 Mr 60opa. CKOIBKO JAHHOTO MHUKPO3JIEMEHTA
BBIHOCHTCS C T'a, €CJIM ypoxKalHOCTb cBeKiIbl 350 1/ra? Bnaxuocts 30%.

VIl Tlpucnoco6ieHue u yCTOMUUBOCTh paCTCHUM
1. Kak 0OBSICHUTD, YTO XBOSI COCHBI, BBLACPKUBAIOLIAS 3MMOM MOPO3HI 10
-43°C, neToM THOHET MPU UCKYCCTBEHHOM OXJIaxKaeHuu 10 -8°C?
2. Yro Gosiee omacHO 1Sl paCTEHHI: 3MMHHUE MOPO3bI UM BeCEHHHE 3aMOpO3Ku? OObsICHUTE.
4. Kak o0OBSACHHTh NpPOM3pACTAaHHE B MYCTHIHE TIOJBIAHOB, HE OTIMYAIOIIMXCS BBICOKOM
3aCyX0yCTOMYMBOCTbIO?
5. IloyeMy y ceBepHBIX pacTeHUI OOUTAIOMIMX HA 3200J0YCHHBIX MTOYBAX UMEIOTCS MHOTHE TPU3HAKU
kcepoduroB? [lepeunciure 3Tv MPU3HAKU.
6. Kak ncrionb3yercs KjIeToyHasi IPOHUIIAEMOCTb /ISl IUarHOCTUKU COCTOSIHUS PACTEHUI?
7. Kak MOXXHO HCIONb30BaTh OMO3JIEKTPUYECKHE SBICHUS ISl OLUEHKHU YCTOMYMBOCTH PACTEHHM K
HEOJIarONPUSITHBIM YCIOBUSIM CpPENIbI?
8. Kakumu Pu3nonoro-OMOXUMHUYECKUMU OCOOEHHOCTSAMH OTIUYAIOTCI MOPO30YCTOWYUBHIC
pactenus?
10. YcnoBusi, He0OX0AUMBIE I IPOXOKACHUS (a3 3aKalMBaHUs APEBECHBIX 3UMYIOIINX PACTEHHUH.
11. Mopdonorudeckue u (GU3HOIOTHICCKIE OCOOCHHOCTH COJICYCTOMYNBEIX PACTCHHUH.
12. Ilytu noctymieHus ra3000pa3HbIX 3arps3HUTENEH B pacTeHUS.
13. Ha kakue CTpyKTYyphbl KJIETOK JI€UCTBYIOT paauoHyKIHAbI? K KakuM U3MEHEHUSIM OHH NPUBOJAST?
14. OcHOBHBIE MTyTH MOCTYIUICHHSI IECTULIUIOB B PACTECHUS.
15. B uwem paznuune (U3MOIOrO-OMOXMMHUYECKUX IIOJXO0J0B IPH OICHKE NeHCTBUSA (HaKTOPOB
BHEIITHEH cpe/ibl Ha KaueCTBO ypokasi 0000BBIX U MATIUKOBBIX TPaB?
16. IIpsimoe 1 KOCBEHHOE JIEUCTBUE BRICOKMX TEMIIEpATyp Ha PacTCHHE.
17. Kakue BemiecTBa B pPAaCTEHHH B HIKCTPEMAIbHBIX YCIOBUAX CIIOCOOCTBYIOT BO3HHKHOBEHHIO
3alIUTHO-TIPUCIIOCOOUTENBHBIX PEaKIuu?
18. B uem paznuuue (U3HOIOTHUECKOTO NEHCTBUS HA PACTEHUS MOBBIIICHHBIX M TOHMKEHHBIX
TEMIIEPA TYP, BBI3BIBAIOIINX MMOBPEXKIEHUE U JJaXKe TMOEIb pacTeHUIl?
19. YUro Takoe nporiecc 3akaauBaHus pacTeHui? Bec au pactenus cnocoOHbI K 3akanuBaHuio? Kakue
¢bu3noNoruuecKre N3MEeHEHUs, MPOUCXOASIIUE B MPOIECCE 3aKAIMBAHUSA, OBBIIIAIOT YCTOWYUBOCTD
pacteHuii k Mopo3y. [louemy?
20. ®usnosiornyecKkue OCHOBBI M TPOOJIeMbI opomiaemoro 3emienenus. Kakue Qusmonmorndeckue
MIOKAa3aTeNu MCIONb3YIOT JUIsl ONpeneneHus CpokoB nosuBa? IloueMy Ha NONMBHBIX Yy4acTKax
HCIOJIb3YIOT TOBBIIIEHHBIE 103b1 MUHEPAJIbHBIX Y100peHui?
21. Metonpl omnpeneneHus 3acyX0yCTOHUYMBOCTH pacTeHuil. Mepomnpustus no 6ops0e ¢ BpeAHBIMU
BIIMSTHUSIMH 3aCyXH Ha PaCTEHHUS.

IIpoueaypa oueHuBaHusA:

PacuerHble 3aaHUsl U CUTYyallMOHHBIE 3aJla4l UMEET MHCbMEHHOM BH/[, HAalpaBJICHHBIA Ha
TBOPYECKOE OCBOCHUE KOMIETEHIIMH, TPONUCAHHBIX B paboueil mporpaMmme TUCIUILIMHBIL.

[Ipu oneHke HEOOXOAMMO OIpPENETUTh MOJHOTY U3J0KEHUS paboThl, KAYECTBO U TOYHOCTh
pacueTHOW YacTH, YETKOCTb M TOCJIEI0BATEIBHOCTh M3JI0XKEHHUS PELICHUM, HaJIu4ue JOCTATOUHBIX
MOSICHEHUH.

HpI/I OLICHUBAaHNHU HCOGXOIII/IMO O6paTI/ITB BHUMAaHHUC Ha CJICAYIOIMINC MOMCHTBI:

cojiepxkaHue paboThI,

OTBCTHI HAa BOITPOCHI;

MIOPSIJIOK TIPOBEICHHSI PACUETOB;

00BeM 1 odopMIIeHHE PabOTHI;

MOJTHOTA M IPABUIIBHOCTD BBIBOJIOB PA0OTHI.



Kpurepun onenkn:

OLIEHKA «3a4TEHO» BBICTAaBJIAETCS OOy4aroIeMycs, €CIM CaMOCTOSITEIbHO  pellaeT
IIOCTaBJIEHHBIE 3aJjaul, MCIOJb3ys BECh apCE€Hal MMEIOIIMXCS 3HAHWM, YMEHUH M HaBBIKOB; yMEET
OLIEHUBAaTh, AaHAJIM3UPOBATh M 0000IIATh, J€NaTh BBIBOJABI IO pe3yidbTaTaM COOCTBEHHOM
JESITEIIbHOCTH;

«HE 3aYTEHO», €ClIM OOydarouuiics IOMycTUd TpyOble OMMOKM M HE MOI IPUMEHMTH
MOJIyYCHHBIC 3HAHUS Ul PELICHUs (BBINOJIHEHHUS) MOCTABICHHOM 3amauu (3agaHusi), 0OOCHOBAThH
IPUMEHSEMBbIE [TOJIOKEHHMSL.

KoMmiekT 3apanmii 111 9K3aMeHa:
@DenepanbHOE rOCyIapCTBEHHOE OI0KETHOE 00pa30BaTeIbHOE YUPEKICHHE BBICIIIETO 00pa30BaHuUs
«["ocynapcTBeHHBIN arpapHblid yHUBEpcUTET CeBEpHOIro 3aypaibs»
HNHCTUTYT ArpOTEXHOJIOTUYECKUM
Kadenpa O6mieit 6uonoruu
VYuebnas qucuurumaa Gu3nonorus pacTeHui
1o nanpasnennto «CagoBOICTBO»
[Tpodumu « CagoBoACTBO, TA30HOBEACHHUE U (DIIOPUCTHKAY
Dx3aMeHaImoHHbINH Omnet Ne 1

1. Xwumuueckuil coctaB, CTpyKTypa U (QyHKIMH KIETOYHON CTEHKU pacTEeHUI.

2. MexaHu3MBbI OCTYIUICHHUS JIEMEHTOB MUHEPAJIHHOTO MIUTAHHS PACTEHU.

3. Haxonu 10 Kr cyxoro BeIllecTBa, J€PEBO 3a BETreTALIMOHHBIM MEpPUOA HUCHApUIIO 2 T BOJBL
Uemy paBeH TpaHCIIUPALMOHHBIN K03 puinent?

Cocrasuwi: K.B. Mowuceesa / [ «» 2023 .

3asenytromuii kapeapoit A.A. Jlsmies / [ «» 2023 .




IIponoskenune npunoxennsi Ne 1

JIner nmepeyTBep kaeHust padoyeii mporpaMmbl y4eOHOM TUCIUTNIIMHBI

Pabouas nporpamma:

omobpena Ha 20/  yueOnsrif rog. [Iporoxom No

Benymuii npenonasarens

3acemanus Kadeapol

3aB. kadenpoi

omobpena Ha 20/  y4eOnsrif rog. [Iporoxom No

Benymumii npenogaBarens

3aB. kadenpoit

onobpena Ha 20/  yueOnsrif rog. [Iporokom No

Benymmii npenogaBarens

3aB. kadenpoit

onobpena Ha 20/ yueOnsblii rog. Ilporoxon Ne.

Benymmii npenojaBarens

3aB. xageapoi

20

onoOpena Ha 20/  ydeOHsrit roj. [Iporokosn Ne

Benymmii npenojaBarens

3aB. kadempoit

onobpena Ha 20/ y4eOHsbIit roa. [Iporokon Ne 3acenanus kadeapsl

Benymwmii npenoaasatens

OT (13 2 20
3acemanus Kadeapol

OT 13 2
3acenaHus Kaeapsl

OT (13 2 20
3aceaHus Kaeapol

OT (13 2 20
3acemanus kadeapsl

OT 13 2» 20

OT (13 2 20






