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1. IEPEYEHb KOMIIETEHIIUHA C YKA3AHUEM DTAIIOB ux
OOPMUPOBAHMUSA B ITPOLHECCE OCBOEHHUSA OBPA3OBATEJIBHOU

IMPOI'PAMMBI

B pesynberate ocBoenus OIIOII OakanaBpuaTta mo HampaBieHHIO moarotoBku 35.03.05
CanoBozcTBO, 00y4YaroLMiics MOJKEH OBJIAJeTh CIEAYIOIIMMU pe3yiabTaTaMu OOydeHHs IO
muciuruinae «Ou3HoNoTHs U OMOXUMUS paCTCHUI»:

Tabnuma 1.1 — TpeboBanus k pe3yabTaTaM OCBOCHUS TUCIIUTUTHHBI

Konx n nanmeHoBanme
KOMITETEHIIUN

KO,H 1 HAMMCHOBAHUC
HHAWKATOpa JOCTHXKCHUA
KOMIICTCHIINH

[lepeueHp IaHUPYEMBIX PE3yIBTaTOB
00yUeHHs 10 TUCTIUTUIHHE

OIIK-1. CnocobeH pemartpb
TUTIOBBIE 3a1a4n
npohecCHOHABLHOM
JESTeIbHOCTH Ha OCHOBE
3HAHU OCHOBHBIX 3aKOHOB
MaTeMaTHUYECKUX u
€CTECTBCHHOHAYyYHBIX U
o01enpogecCuoOHATBHBIX
TUCITUTLIAH c
MPUMEHEHUEM
UH(POPMALIMOHHO-
KOMMYHHKAI[HOHHBIX
TEXHOJIOTUI

OIIK-1.1
JeMoHCTpHUpyeT 3HaHUE
OCHOBHBIX 3aKOHOB
MaTEeMaTHYECKHUX,
€CTECTBCHOHAYUHBIX U
o0menpodecCuoOHATBHBIX
JUCIIUILINH,
HEO0OXOINMBIX TUTS
pellleHus] TUIOBBIX 3a/1a4
B 00JIaCTH CaZl0BOJICTBA

3HaTh: CYIIHOCTh (PU3HOIOTUYECKUX

MPOLIECCOB, MPOTEKAIOIINX B
PaCTUTCILHOM OopraHusme, ux
3aBHCHUMOCTbh OT BHEIIHUX YCJIOBHH U
3HAYCHUC JJIA MPOAYKIIMOHHOTO
nporecca

Ymers: OIpENEATh
bu3HOIOTHYECKOe COCTOSIHHE
pacTeHui

Baanersn (uMeTh HABbIKH):

METOJIlaMH  JIaDOpaTOPHOTO  aHaIn3a
pacTeHuit u MNPOAYKIIUHA
pacTEeHUEBOJICTBA
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OnucaHue MKaiIbl OLICHUBAaHUA

1. OI_IGHKa CHCYHOBJICTBOPUTCIILHO)» CTABUTCA CTYACHTY, HC OBJAaJACBIICMY HHU OJHHUM H3
3JIEMEHTOB KOMIIETEHIIUH, T.€. OOHApYKUBILIEMY CYIECTBEHHBbIE MPOOETbl B 3HAHHUM OCHOBHOTO
mporpaMMHOro marcpuajia mno AUCHUIUIMHE, OONYCTUBIICMY HNPUHIUIIMAIBHBIC OH_II/I6KI/I npu
NPUMEHEHUH TEOPETUYECKUX 3HAHHM, KOTOpbIE HE MO3BOJIAIOT €My MPOJOJIKUTH OOydeHHE WU
OPUCTYNUTh K MPAKTUYECKOH JeATeNbHOCTH ©0€3 [OMOJHUTENBHOW MOJATOTOBKH 110 JIaHHOU
JTUCIUILINHE.

2. OI.[GHKa «YOOBJICTBOPUTCIIBHO» CTaBUTCHA CTYACHTY, OBJIaZICBLICMY DJIEMCHTaMH
KOMIETEHIIMH «3HaTh», T.€. MPOSBUBIIEMY 3HAHHUS OCHOBHOTO IPOTPaMMHOIO MaTepuaja Io
TUCIUIUIMHE B 00beMe, HEOOXOAMMOM JJsi TMOCJIEAYIIIero OOyd4eHHUs U MPEACTOSIICH
MPAKTUYECKON  JIESITEIBbHOCTH, 3HAKOMOMY C OCHOBHOM PEKOMEHIOBAaHHOW JIUTEPATypOu,
A0MYCTUBHICMY HCTOYHOCTU B OTBCTC HA 3K3aMCHC, HO B OCHOBHOM 06J1az[a101ueMy H€O6XOI[I/IMBIMI/I
3HAHUSAMU JUIA UX YCTPaHEHUs IPU KOPPEKTUPOBKE CO CTOPOHBI IK3aMEHATOpa.

3. OI_IGHKa XO0pOoIIO0» CTAaBUTCA CTYACHTY, OBJIAACBIHICMY 3JICMCHTAMH KOMIICTCHIIUHN <«3HATH» U
«YMETb», MPOSBUBIIEMY TMOJIHOE 3HAHWE MPOrPaMMHOr0 MaTepuasa Mo JUCIHUIUIMHE, OCBOUBIIEMY
OCHOBHYIO PEKOMEHJIOBAHHYIO JIUTEpaTypy, OOHapyKHMBIIEMY CTaOWJIbHBIM XapakTep 3HAHUH U
YMEHMM M CHOCOOHOMY K HX CaMOCTOSITEIbHOMY TPUMEHEHUI0O U OOHOBJIEHUIO B XO7e
MOCIIEAYIOMIETO O0yUEHUS U PAKTUYECKON JIeATEITHPHOCTH.

4. OueHka «OTJIMYHOY» CTaBUTCS CTYJCHTY, OBJIAJIEBUIEMY 3JI€MEHTaMU KOMIIETEHIIUU «3HATbh,
«YMCTb» W «BJAACTbH», MPOABUBIICMY BCCCTOPOHHUC U F.Hy6OKI/I€ 3HAHUA MPOrpaMMHOIr0
MaTepuaia IO JUCUUIUIMHE, OCBOMBIIEMY OCHOBHYIO U JIONOJHUTENbHYIO JIUTEpaTypy,
OOHapyXHMBIIEMY TBOPYECKHE CIOCOOHOCTH B TMOHHUMAHHWM, W3JIOKEHUH U MPAKTUISCKOM
HCIOJIb30BaHNUN YCBOEHHBIX 3HAHUM.

5. OuneHka  «3a4T€HO»  COOTBETCTBYET  KPUTEPHUSIM  OLEHOK OT  «OTJIMYHO»  JO
«YAOBIETBOPUTEIHHOY.

6. OnieHKa «He 3a4TEHO» COOTBETCTBYET KPUTEPHUIO OLICHKH «HEYTOBIETBOPUTEIHHOM.



3. THIOBBIE KOHTPOJILHBIE 3ATAHUSI NJIA UHBIE MATEPHAJIDI,
HEOBXOJMMBIE J1J151 OEHKHW 3HAHW, YMEHWA, HABBIKOB 1 (MJIN)
OINbITA JESTEJILHOCTH, XAPAKTEPU3VIOIUX ITAIIBI ®OPMUPOBAHMUSI
KOMIIETEHIUI B TPOLIECCE OCBOEHUSI OBPA3OBATEJILHOI

MMPOI'PAMMBI
WNunukatop NoNe 3ananuii (BompocoB, OMIIETOB, TECTOB | TIP.) JIs1 OIICHKH
JOCTHKEHUS pe3yabTaToOB 00Y4EHUS 10 COOTHECEHHOMY MHIMKATOPY JAOCTHKCHHS
KOMITCTCHITHH KOMITCTCHITHH
OIIK-1.1 KonrtponsHast padora Ne 1-7;

Bomnpocsl k 3x3aMeny no temaMm: «BBeaenue», «@oTocuHTE3», «JIpIxanuey,
«OOMEH U TPaHCHOPT OPraHWYECKHX BEIIECTB B pacTEHUsIX», «BOmHBII
oOMeH pacteHuit», «MuHepanpHOe mHTaHHe», «lIpucnocobneHne wu
YCTOMUMBOCTh pacTeHuit», «®Pusnonorus u Ouoxumuu (HOPMHUPOBAHUS
KauecTBa ypoKas CEIbCKOXO3SMCTBEHHBIX KYIbTYpP»;

TectoBbie Bompocsl 10 TemaMm: «DYHKIIMU OCHOBHBIX XHMHUYECKHUX
KOMITOHEHTOB PAacCTUTEIBHOW KIETKW», «DoTocHHTE3», «OO0IIHIe BOMPOCHI
IOpIxaHusy, «BoaHBI OOMEH pacTHTENhHOW KIETKH», «DHU3noIoTHYecKast
pOJIb 3JEMEHTOB MMHEPAIBHOIO NHUTAaHUA», «3aKOHOMEPHOCTU pOCTa M
POCTOBBIC ABMXKCHUS PACTEHUN», «3aIIUTHO-TPUCTIOCOOUTETHHBIC PEAKIIHH
pacTeHui MPOTUB MOBPEKIAIOIIETO BO3ACHCTBUSY;

Dk3ameHaImonHbele Owmetsr: 1-30.

KonrtponsHas padora 1

1. C moMouIpI0 KaKux TPUEMOB MOKHO OTJIUYUTH KUBYIO KJIETKY OT MEPTBOM?

2. ¥V Kakoro pactBopa OoJbllleé OCMOTHYECKOE JAaBleHHE: Y 5%-HOro caxaposbl
(C12H22011) mmm 5%-noit rmtoko3bl (CeH 206)? O0BsicHUTE.

3. PezepByap onHoro ocMometpa 3amnosHeH 0, 1 M pactBopom caxapo3bl, a Jpyroro -
0, 1 M pactBopom NaCl. OcMoMeTpsl TOTPYKEHBI B JUCTHJLIMPOBAHHYIO BOAy. B kakom
OCMOMETPE KHUJIKOCTh ITOJHUMETCS Ha OOJIBIIYIO BHICOTY?

4. YV Kakoro pacTeHMs BBIIIE OCMOTHYECKOE JaBJICHUE KIETOYHOIO COKa: Yy
BBIPOCHIETO B TEHHCTOM BIIQA)XKHOM MECTE MJHM Yy pacTymero B crenu? Kak oOBSICHUTBH 3TO
paziunune?

5. Uro 3aHMMaeT IPOCTPAHCTBO MEXAY KJIETOYHOM CTEHKOM U IIPOTOIUIACTOM B
MJ1a3MOJIM3UPOBAHHOM KJIETKE?

6. Uro mpou3oHAET C IUIa3MOJU3MPOBAHHBIMHU KJIETKaMHU IIOCIIE IIEpEHOCa HUX B
TUIIOTOHUYECKUN pacTBop?

7. Kycoukn pacTuTenbHOH TKaHM IOTPYKEHbI B pacTBopbl 1M caxapo3sl u 1 M
xJjopuja HaTpus. B KakoM W3 Ha3BaHHBIX PacTBOPOB OyAeT HaOmIOAaTbes 0OJiee CUIIBHBIM
na3mMonu3?

8. Uemy paBHBI COCYIIAsl CUjla U TYPrOpHOE TaBIEHUE KIETKH:

a) MpHU MOJTHOM HACBIIIEHUU KIJIETKH BOJIOM;

0) npu mazmomuze?

9. Cocymas cuna kierku paBHa 0,5MIla. YUemy paBHO TypropHoe AaBlIEHHE 3TON
KJIETKH, UMEIOIIe ocMoTHYecKoe masiienne 1,2MIIa?

10. Knerka moiaHOCThIO HAachillleHAa BOAOW. OCMOTHYECKOE MAABIIEHHE KJIETOYHOTO
coka pasnsiercs 0,8 MIla. Uemy paBHBI cocylias cuiia ¥ TYypropHoe JaBJI€HUE ATON KJIETKU?

11. Haiitu cocymywo cuiay KIETOK, €CIM W3BECTHO, 4YTO B pacTBOpax C
ocMmoTnueckuM nasienueM 0,3 u 0,5MIla pa3mepsl KIETOK YBEJIMYMINCH, & B PacTBOPE,
OocMOTHYECKOE AaBiieHne kotoporo 0,7MIla, yMEeHbIIMINCE.

12. Ilocne morpyxeHus Kycka pacTUTENIbHOW TKaHU B 10%-HBI pacTBOp caxapo3bl
KOHIIGHTPALUsl €ro ocTajach 0e3 M3MeHeHHHd. B Kakyro CTOpOHY M3MEHHUTCS KOHLIEHTPAIIHS




12%-H0T0 pacTBOpa caxaposbl, €CIU MOIPY3UTh B HETO TOT )K€ KYCOK TKaHU?

13. JIBe >xuBBIC KJIETKH COMPHUKAcatOTCs Apyr ¢ ApyroM. Kyma Oyaer nmepeaBurarbcs
BOJla, €CJIM y MEPBOM KJIETKH OCMOTHYECKOE JaBJICHUE KJIETOYHOro coka pasHo 1,1 Mlla,
TypropHoe nasinenue -0,4Mlla, a y BTOpoi KJIE€TKM COOTBETCTBYIOIIUE MTOKA3aTeNN paBHHI 1,5
u 1,2MllIa?

KonrtponsHas padora 2

1. KakoB OMOMOTMYECKHI CMBICI KpPAaCHONH OKpAacKH TIyOOKOBOJIHBIX MOPCKHX
BOJIOPOCIIEH?

2. 3a 20 muH. mober, TUIONIaAb JUCTHEB KOTOPOro paBHa 240 cM?, morsotui 16 mr
CO,. BeunciuTh HHTEHCUBHOCTH (DOTOCHHTE3A.

3. CKOJbKO OpraHMYEeCcKOTO BeIIeCTBa BbIpaOaThIBaeT JaepeBO 3a 15 MuH., eciau
U3BECTHO, YTO UHTEHCUBHOCTH (poTOCHHTE3a paBHa 20 Mr/M” 9, a TIOMIA b IACTHEB - 2, 5 M.

4. JlBa OIMHAKOBBIX JMCTa B TEYEHHE [JIBYX CYTOK OBUIM  3aKpBITHI
CBETOHEIMPOHUIIAEMBIMHM UYEXJIAMH, a 3aT€M OCBEIEHbI: MEPBbIM JIUCT KPACHBIM, a BTOPOH -
JKEJITHIM CBETOM OJMHAKOBOW MHTEHCHUBHOCTH. Y Kakoro Jjucra OyaeT Oosee BBICOKOE
cozepkaHue kpaxmazna? C 4eM 3To CBsA3aHO?

5. Pactenue ObUIO OCBEIIEHO BHAyaje 3€JIEHBIM, a 3aTEM CHHHM CBETOM TOH K€
MHTCHCUBHOCTH. B kakux nyuax Oymer HaOmionaThest Oonee ObicTpoe mornomeHue CO,
auctbsiMu? [Touemy?

6. KoMmneHcanmoHHass TOYKa y TEHEBBIHOCIUBBIX pacTeHuil coctasiser 0,5-1%
MOJIHOTO JHEBHOTO OCBEIICHMs, a Yy CBETOMIOOMBBIX 3-5%. KakoBbl NpPHYMHBI 3TOTO
paznuuns’?

7. Uro Takoe nucTOoBas Mo3amka? Y KakMX PAacTeHHH OOBIYHO HAOIIOAACTCS ITO
SIBIICHUE - Y CBETOTIOOMBBIX WJIM TEHEBBIHOCIUBBIX ?

8. KakoBbl npu4nHbI rHOEIN MHOTUX JIECHBIX TpaB (KUCIHUIIbI, HEJOTPOTH, MaTHUKA)
nocJie BeIpyOku sieca?

9. Kak 00bsacHUTH mpekpaieHrue (HOTOCHHTE3a y CPE3aHHOTO U IMOCTABIEHHOTO B
BOJIY JIUCTA TPU CaMbIX OJIaronpuUsTHBIX BHEITHUX yCIOBHIX?

10. HecmoTpst Ha TO, YTO MHTEHCUBHOCTh (POTOCHHTE3a COCHBI MIPUMEPHO B 3 paza
MEHBIIIE, YeM Oepe3bl (IPH OJJUHAKOBBIX BHEUTHUX YCIIOBUSX ), IPUPOCT OPTraHMUECKON MacCChl
ATUX TOPOJ NMpH pacuere Ha | ra moutu oguHakoB. Kak 3T0 00BSICHUTE?

11. Mexanusmsl ¢uryopecueHun u ¢pochopeceHInu.
12. Yem orauvaercs ¢GoTodochopuiupoBaHUE OT  OKHCIUTEIBHOTO
dochopunupoBanus?

Konrponsnas pabdora 3

1. IToyeMy MHTEHCHUBHOCTH JIbIXaHWSI PACTEHUM PE3KO BO3PACTAET MPU YBEIUUYECHUU
conepxanuss O, B okpyxatomei cpene or 1 no 6%, a npu najgbHEHIIEM MOBBILICHUU
coaepxxanus O, MOYTU HE U3MEHSIETCA?

2. [louemy BBICIIME PACTEHUSI HE MOTYT IJUTEIBHO MOAAECPKUBATH CBOIO KH3Hb B
aHa’POOHBIX YCIOBHSIX, XOTS M HE MOTHOAIOT cpa3y MmocJe nomaaanus B cpeny 6e3 O,?

3. JlprxarenpHbI KOI(PQPUIMEHT MPOPOCTKOB MIICHHUIBI MpH coaepxkanuu O, B
Boznyxe 21% coctaBisn 0,98, mpu 5% - 0,93, mpu 3% - 3,34. Kak 0OBSICHUTH pe3Koe
BO3PACTaHME ABIXaTEIBHOTO KO puIrenTa?

4. B nBa cocyma anmapata BapOypra mnoMecTHIIM OJWHAKOBBIE HAaBECKHU
HAKJTIOHYBIIUXCSI CeMsH. B OOKOBOIl OTPOCTOK OJHOTO W3 COCYIUKOB HAIMIM KPEIKHIMA
pactBop KOH, mocie vero o6a cocyna coenqununu ¢ ManoMmerpamu. Kak Oyner u3MeHSAThCS
YpOBEHb MaHOMETPHUYECKOM JKUIKOCTH, €CIH JAbIXaTeldbHBIH Kod((UIIMEHT: a) paBeH
eauHuUIe; 0) MCHBIIEC CIUHUIIBL, B) OOJIbIIE €AMHUIIBI.

5. Kak 00BACHUTH pa3HyI0 BETUYMHY JBIXaTEIHHOT0 KO3 PHIIMEHTa MPOpaCTAIOIINX
KpPaXMaJUCTBIX U MaCISTHUCTBIX CeMsIH?



6. Bo3moxen nu neperoc ¢ochatusix rpynn Ha AJIP oT cnepyromux cyOocTparos:
I0Ko030-1-pocdara, ppykrozo-1,6- mudocdara, 1,3 - audochorauepuHOBON KHUCIOTHI,
dochoenonmupysara?

7. 15 1. mouek Bbiaeawan 3a 30 MuHyT 3 Mr CO,. BblYHMCIUTH MHTEHCUBHOCTH
IpIxaHus Ha Ir cyxol Maccel 3a | 9, eciaM WM3BECTHO, YTO COJEP)KAHHME BOJABI B IMOYKAX
cocraisieT 60%.

8. HexoTopble CUYMTAIOT, YTO BPEIHO OCTABIISITH LIBETHI HA HOYb B KOMHATE, TaK KaK
OHM TIOTJIOIIAIOT KHCIOPOJ, HEOOXOMUMBIA JUIsl ObIXaHUS 4denoBeka. YTOOBI OTBETUTH Ha
BOTIPOC, HACKOJIBKO OOOCHOBAHO 3TO MHEHUE, MOJCYUTANTE, 10 KAKOW BEIMYMHBI CHU3ZHUTCS
conepkarne O, mpoTHB 00braHOTO (21% MO 06BEMY) B BO3AyXEe KOMHATH 00beMoM 45 M° B
tedeHne 10 9 3a cueT ABIXaHWS PACTEHUH, UMEIOMMX OOIIyI0 Maccy 2 KI U CPEIHIO
MHTEHCUBHOCTH AbiXxanus 12mi O, Ha 1 T B CyTKH.

9. 3enenbnii snucr Ha cBery npu 25°C umHTeHcuBHO norioman CO,, a mnpu
NoBbIICHHH Temmepatypsl A0 40°C Hauvan BBIIETATH YIIEKHCHbIH Ta3. Kak oOBsSCHUTH
OTMEUEHHOE U3MEHEHHE Ta3000MeHa ucta?

10. DHepreTwyeckuii BBIXOJ TJIMKONHM3a, mukiaa Kpebca, TIHMOKCHIATHOTO

IIUKJIa, TEHT030()0CaTHOTO MyTH OKUCICHUS TIIIOKO3bI.

KonTtponsHas padora 4.

1. Kak oObsicHUT, HaOyxaHWE B BOAEC MACIISIHUCTHIX CEMsH (ITOJCOJTHEYHHUKA,
KJICILIEBUHBI U JIP.) HECMOTPSI Ha TO, YTO KUPBI 00JIaAat0T THAPOGOOHBIMU CBOMCTBAMU ?

2. Pacrenue nepecaxkeHo B MoyBy. OCMOTHYECKOE /IaBJIEHUE MMOYBEHHOI'O PacTBOpA
0,2 MIIa. B MOMEHT nOoCaJkl OCMOTHYECKOE JaBIEHHE KOPHEBBIX BOJOCKOB paBHsioch 0,9
MIIa, a typropuoe nasienue - 0,8 MIla. CMOXeT 11 pacTeHHE )KUTh HAa JAHHOU 1MOYBe?

3. Uem 0OBsCHSETCS yMEHBIICHUE WHTEHCUBHOCTU BCACBIBAHUS KOPHSIMH IIPH
3aTOIJIEHUU NTOYBBI?

4. JIBa 0IMHAKOBBIX COCYa 3aIOJHEHbI TOUYBOW: B OJIHOM COCYy/I€ IIecUaHasi 1o4Ba, B
npyrom rivHucras. [louBa B 00oux cocyaax mojuTa A0 MOJHOTO HACBILIEHUS (coAepiaHHe
BOJIBI COOTBETCTBYET ITOJIHOI BIIAarOEMKOCTH MOYBHI). B kakom cocyzae Oosbiie: a) oomiero
coJiepaHusl BOJBI, 0) KOJIMYECTBA JOCTYITHOW JJIi PAaCTEHHWH BOJIbI; B) MEPTBOTO 3araca
BOJBI?

5. B nosieBbIX yCIIOBHSIX Ha OJIMHAKOBOM MOYBE MPOU3PACTAIOT JIeH U miueHura. [Ipu
OTCYTCTBHH OCaJKOB YCTOMYMBOE 3aBsIaHUE Y JIbHA HACTYIUJIO MPHU BIAXHOCTHU MOUBHI 18%,
a y meHuusl - npu 15%. C kakuMu 0COOEHHOCTSIMHU PACTEHHM CBSI3aHBI ATH pa3Iuuusi?

6. [lpoucxomuT 1M TpaHCOUpANMs TPU 3aKPBITBIX YCTHHUIAX U Y OE3TUCTHBIX
noberos?

7. Kak 0OBSICHUTDH, 4TO MpH 0O0IIEH HEOONBIIOHN MIIOManad YCTBUYHBIX OTBEPCTUH
(oxono 1% muiomaay IMCTheB) MHTEHCUBHOCTh TPAHCIUPALIUY IPH OJIaronpUsSTHRIX YCIOBUSIX
BOJIOCHAOKEHUSI PACTCHH MPUONMKACTCS K MHTEHCUBHOCTH 3Baropanuu (UCHapeHHsl Co
CBOOOJTHOM BOJAHOM MMOBEPXHOCTH) ?

8. CKOJIbKO BOJBI HCHIAPUT PACTEHHE 3a 5 MUHYT, €CIIU IUIOLIaJb €ro JUCTHEB paBHA
200 cM’, a HHTCHCHBHOCTb TpaHCIUpaLUU -12%r/M>a?

9. TloGer ¢ momansio macTbes 1, 2 av° 3a 4 MuHyThI ucriapui 0,06 r Boasl. Ipu Tex
K€ YCIOBUAX CO CBOOOJHOW BOJHOW MOBEPXHOCTH IuIomanasio 20 e’ 3a 30 MHHYT
ucnapunocb 0,15 r. Onpenenuth OTHOCHUTENBHYIO  TpaHCIHUPAIUIO  (OTHOIICHHE
MHTEHCUBHOCTU TPAHCIUPALUUA K UHTEHCUBHOCTH CBOOOHOIO UCTIAPEHHUS).

10. BpMHCIUTH SKOHOMHOCTH TpaHCIHpanuu (OBICTPOTY pacxoiOBaHMs 3amaca
BOJIBI) 10 CIETYIONIAM JAHHBIM, HHTCHCHBHOCTH TPAHCITHPAIMH PaBHA 25 /M -4, ILIOMA/Ib
JICTBEB - 550 cM?, ceipast macca pactenus - 20,0 r, abcomoTHo cyxas - 9,0 (OTBET BBIpa3HThH B
mporeHTax 3a 1 4.).

11. 3a BereTanMOHHBIN NEPUOJ PACTEHUS HAKONWIN 2,1 KT OpraHMYecKOi mMacchl U
ucrmapwin 525 Kr BOAbl. BEIYUCINTE NPOAYKTUBHOCTH TPAHCIIHPAIUH.



12. Yemy paBeH TpaHCIUPANMOHHBIA KOA((UIMEHT AEepEeBbEB, WCHAPUBIINX 3a
BEreTalMOHHBIN NTEprOo 2 T BOJIbl U HAKOMUBIIKX 3a 3TO Bpems 10 Kr cyxoro Bemiectna?

13. Tpancnupaunonssiii ko3dduuuent pasen 125 mu/r. HallTu mpoayKTUBHOCTh
TpaHCIUpPaLUU.

14. Macca nucta B COCTOSSHMM TIOJIHOTO HachlmeHus Obuta paBHa 1,02 r, a mocrne
noaBsimanus ymeHnpimmiack a0 0,90 r. Ompenenuth BETWYUMHY BOAHOTO Je(UIMTA KIIETOK
nucTa (B IPOIEHTaX ), €CITU U3BECTHO, YTO aOCOIIOTHO cyxasi macca dtoro jucta 0,42 r.

15. B Tpex cocymax C TOYBOM OBLIM BBHIPAIIEHBI TPOPOCTKH KYKYPY3bl TIPH
OJIMHAKOBBIX YycioBHsX. OJMH COCYJ MOCTABWIM B KPUCTAJUIM3ATOP C BOJONW KOMHATHOM
TEeMIIepaTypbl, BTOPOH - B KpUCTa/UIM3aTOp C Bojou Harperoi go 30°C, mocme dero oba
COCyJla 3aKpbUIM CTEKJIIHHBIMM KOJIIAKaMU. TPETHil COCyZ OCTaBWIM OTKPBITBIM. Y KaKHX
MIPOPOCTKOB Oy1eT HAOMIOAATHCS O0JIee MHTEHCHUBHAS TYTTAIUs?

KoHnTtposbHas paboTa 5.

1. Kopuu npopocTtkoB norpy3uwin B ciadsiit pactBop NH4Cl. Uepe3 HeCKOIbKO 4acoB
BennunHa pH pactBopa nonusunace. [louemy?

2. KakoB Ouonmormueckuil CMbICI 00pa3oBaHMA KPUCTAUIOB  KaJbIUs B
pacTUTEIbHBIX KJIeTKax?

3. Kakue nucThst 0OHapyXHBatOT 0oJiee pe3KO BHIPAKEHHBIE CHMITOMBI (HOCPOPHOTO
royiogaHus mpu HepoctaTke hocdopa B mouse - BepxHue win HikHUE? C 9eM 3TO CBA3aHO?

4. YV KakuxX JHCTHEB MOJIOJBIX MJIHM CTapblX, paHbLIe MOSIBUTCA XJOPO3 MpHU
HEJIOCTaTKE B MMOYBE PACTBOPUMBIX COCIMHEHUN Keme3a?

5. Ilouemy coaepkaHW€ HUTPATOB B JIUCTHSIX PE3KO CHUKAETCS NMPH BHICTABICHUU
pacTeHus Ha ApKUM CBET?

6. JI. H. [IpgHUIIHUKOB YCTaHOBWJI, YTO YpO’Kail JIONMHA IOBBIIIAJICA HPUMEPHO
0IMHAKOBO Mpu BHeceHnH Kak dochoputa Caz(PO,) 2, Tak u quruapodocdara Ca(H,POy) »,
TOT/1a KaK OBEC YCHJIMBAJ POCT TOJIBKO MpH yaoopeHuu (ocdarom, mpu BHeceHuu pochopura
OH POC TMOYTH TaK XK€ IJI0X0, Kak 1 0e3 ¢ochopHbIX ynodpenuii. Kak 0ObICHUTH Pe3ysIbTaThl
ATOro OmbITa?

KonTtponsHas padora 6.

I. Kak uW3MEHHWTCS aMIUIMTyJa OTBETHOW pEAKIHUH MPOPOCTKOB MIIECHUIIBI
Kpacuonapckas 39 (moposocroiikasi) u be3zocras 1 (HeMOpo3ocTolikas) Ha TEMIEpaTypHOE
pazapakeHue KOpHs + 60°C B Teuenue 10 CEeKyH?

2. O kakoii MeMOpaHe MOXET UATH pedb, €CIU TOBOPUTCS, YTO BEIMYMHA €€
nonsipusaruu coctapisieT 200 MB?

3. O kakoii MemOpaHe MOXXET HUATH pedb, €CIM TOBOPUTCS, YTO BEIUYMHA
nosisipusaiuu cocrapisieT 30 mB?

4. Kakue 6ModneKTpudeckre NoTeHIuaisl Bam nu3BectHbl?

KonTtponshas pabdora 7.

1. Kak o0ObSICHUTH 3aBSlaHWE TEIUIOJIOOMBBIX PACTCHHUH TPU  HUBKUX
MOJIOKUTEIBHBIX TeMIlepaTrypax?

2. Kakue pacteHus: (XOJIOAOCTOWKHE WM TETUIOTIOOMBBIE) OTIMYAIOTCS BBICOKUM
coJiep>KaHuEeM HEHACHIIICHHBIX KUPHBIX KUCIOT B JIUMHIaX MeMOpaH?

3. Kak oOBsICHUTB, YTO XBOS COCHBI, BBIIECPKHBAIOMas 3UMONH MOpo3bl 110 -43°C,
JIeTOM TMOHET MpH oXJaxkaeHuu 10 -8§°C?

4. Tlouemy Oemast akamusi BeiMep3aeT B Cankrt-IlerepOypre, HO 01aromory4Ho
sumyer B CaparToBe, HECMOTpsT Ha TO, 4TO MOpo3bl B CapaTOBCKOW 00iacTu OBIBAIOT
3HAUYUTENbHO cHibHee, ueM B CankT-IlerepOypre?

5. Ilouemy mnpenmnoceBHoe 3akanuBaHue K 3acyxe no wMerony IILA.I'enxens
(3aMaumMBaHME W TOJICYIIUBaHUE CeMsiH) OoJiee 3(PGEeKTUBHO, YeM 3aKaJuBaHHUE 3aBsiIaHUEM



y’K€ Pa3BUBILIUXCS pACTEHUN?

6. Kak oOBsICHUTH mpou3pacTaHue B MYCTHIHE TIONBIIAHOB, HE OTIMYAIOLIUXCS
BBICOKOH 3aCyX0YyCTOMUNBOCTBIO?

7. IloueMy y CEBEpHBIX PaCTECHHUM, OOUTAIONMINX HA 3a00JIOYCHHBIX IMOYBAX, UMEIOTCS
MHOTHE MpU3HAKK KcepopuTos. Ilepedncnure 3T npu3HaKy.
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Ilepedyenn 3xk3aMeHAIMOHHBIX BOIIPOCOB
o teme «BBenenue»
Hctopus pa3BuTHs (U3MOIOTUN pACTEHUI U €€ HAalpaBJICHHUS.
HoBble HampaBieHus (U3MOJOTHUM pacTeHUH (KJIETOYHas CeNeKUMs, KyJIbTypa
KJIETOK U TKaHEel, TeHHas MH)KeHepHs). Bo3aMOXXHOCTH MeTO1a KyIbTYpbl KIIETOK U
TKaHEW B paCTEHHUEBOJICTBE.

1o Teme OU3NOIOTHSI U OUOXUMUS PACTUTEIBHOUN KICTKH
CyOKJ1eTO4HbIE CTPYKTYpPBI PACTUTEIbHBIX KIETOK, X CTPOEHUE U (QYHKLIUU.
XUMHUYECKUH COCTaB, CTPYKTYpa U (PYHKLUHU KIETOYHON CTEHKH.

[Ina3MoaecMbl, ©X CTPOCHHUE U POJIb. AMOIIIACT U CUMILIACT.

Cocras, cTpykrypa u pyHkuuu memOpan. [1a3manemMma U TOHOILIACT.

Crpoenne u ¢yakauu sgapa. CTpykTypHas OpraHu3alus HacleJCTBEHHOIO
MaTepuia B xpoMocoMax. [{uromiasmaruueckas HaclIeICTBEHHOCTb.

XVMMHYECKUI COCTaB IUTOIIIIA3MbI M €€ OPTaHEeILIL.

Knaccudukanus ¢pepMeHTOB 1 MEXaHU3M UX JICHCTBUS.

. [IpoHUIIa€MOCTh KJIETOYHBIX MEMOpaH JI BEIIECTB PA3THMYHON XUMHYECKOU

npupoasl. MeMOpaHHBIE TEPEHOCUYMKH OCJIKOBOM M HEOETKOBOW HPUPOIBI.
[TaccuBHBI W aKTUBHBIM TPAHCIIOPT BEIIECTB. 3aKOHOMEpHOCTH Auddy3un,
ocMoca, dnekTpodopesa. DIEKTPUUECKHE CBOWCTBA KIETOYHBIX MEMOpaH.
DJIEKTPOTEHHBIE U JIEKTPOHEUTPATIbHBIE HAHOCHI.

1o teme «POTOCHHTE3»
OO0mmast xapakTepucTika (POTOCHHTE3a, €r0 TUTAHETAPHOE 3HAYCHUE H KOCMUYECKast
POJIb 3€JIEHBIX PACTEHUI.
Jluct xak opras (OTOCHHTE3a.
XJ10pOIIacThl, UX COCTAB U CTPOCHHE.
[IurMeHThI XJIOPOIIACTOB, UX XMMHUYECKask IPUPOJIa U ONITUUECKUE CBOMCTBA.
CaeroBas daza dboTocuHTE3A. [uxnmaeckoe " HEIUKJINYECKOE
dorodochopunupoBanue. @oronus (HOTOOKUCICHIE BOIBI).
Hukn KanpBuHa.
Ocob6ennoctu porocuntesa y C4— pacTeHui.
@DOTOCUHTE3 1O THUITY TOJCTSIHKOBBIX.
doToabIxaHue U MeTa00IN3M TIINKOJIEBON KUCIIOTHI.
CpaBHurenbHas xapakrepuctuka Cs— u Cy4— pacTeHuil.
3aBUCUMOCTh (POTOCHHTE3a OT BHYTPEHHUX (PAaKTOPOB.
3aBUCHMOCTH (DOTOCHHTE3a OT BHEITHUX (DAKTOPOB.
®orocunTe3 U ypoxail. [lapamerpsl omeHKH (PUTOIIEHO30B: (POTOCHHTETHUECKUN
MOTEHIIMAJ, YHUCTas NPOAYKTUBHOCTh, HHJIEKC JUCTOBOW moBepxHocTH, KIIJI
dorocuHTE3a, OMOIIOTHYECKas! M X031 CTBEHHASI IPOAYKTUBHOCTD.
CBETOKYJIbTYypa C.-X. pACTEHUU.

1o TeMe « JlpIxanue pacTeHuii»
OO01mast XapaKTepUCTHKA IbIXaHUS U €r0 3HAYCHUE B )KU3HU PACTCHUH.
CtpoeHune, XUMHUYECKUH COCTaB M PYHKIIMA MUTOXOHJIPUI. DTaIlbl IbIXaHUS.
I'mukomnus, ero peryasamnus.
AnpoOHast ¢aza neixanus. [uxn Kpebca, ero perynsmus 1 SHEpreTHKa.
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. JlpIxaTenpHbIC 1IeMU, OCHOBHAS U aTbTepHATUBHASL.
OxkucnurensHoe hochoprIMpoBaHue.
Cy0cTpaTtHoe ochopunrpoBaHue.
bananc sHepruu npu JpIXaHUH.
NHTEHCUBHOCTh JbIXaHWS W €€ 3aBUCUMOCTh OT BHEIIHUX W BHYTPEHHUX
(bakTopoB.
JpixaTenbHblii  KOXQGUIIMEHT U METOIBbl €ro OmpeeNieHUs. 3aBUCHMOCTH
JIBIXaTeTLHOTO KOA(DPHUITMEHTA OT IBIXaTEeIbHBIX CYOCTPAaTOB, 00CCIICUCHHS TKAaHEH
KHCIIOPOJIOM.
PerynupoBanue nbIXaHus MPU XPAHEHUU CEMSTH U COYHOM MPOAYKLUH.
B3aumocssi3b apixanus 1 HOTOCHHTE3A.
JlpIxaTenpHbIN ra3000MeH Kak cllaraeMoe MPOAYKIIMOHHOTO mporiecca. [[pixanmue
pocTa ¥ Mo iep KaHHUs.

o Teme « BoaHbIil 0OMeH pacTeHu»
Bogna: cTpykrypa, cocTossHHE B OHONOTHMYECKMX OOBEKTax W 3HAUCHUE B
KU3ZHEJEATEIIbHOCTH PACTUTEIHLHOTO OpraHu3Ma.
Kietka kak ocMOTHYECKast CUCTEMA.
JIBukeHne BOABI B CHCTEME IMOYBAa — pacTeHue — armocdepa MO TpaJueHTy
BOJIHOTO TIOTEHIMaNA. JIBUTaTeNH U IMyTh BOAHOTO MOTOKA B PACTCHUHU.
. [Tornomenue Bonbl pacteHneM. OCOOEHHOCTH CTPOCHUSI KOPHEBOW CHCTEMBI Kak
Oprasa MOTJIONIEHUS BOJIBI.
KopueBoe nasnenue. Tpancnupanusi. KyTukynspHas 1 yCTbUUHAs TPaHCIUpPALIHSL.
DuU3M0NIOrUs YCTBUUYHBIX JBHKEHUN.
MeTtoapl U3MEpeHHsI THTEHCUBHOCTH TPAHCIUpPALMK. 3aBUCUMOCTb TPaHCIUPALIUN
OT YCIIOBUH Cpefibl, CYyTOUHBIN X0/ ¥ ITYTH CHIKEHUSI YPOBHS TPAHCITUPALIUU.
Bonuseiii 6ananc pactenuii. BomHbiii AeuUT U ero BIMSHUE HAa BOJOOOMEH W
npyrue (U3HOIOTHYeCKHe Tpollecchl. BiusHue Ha pacTeHus W30bITKa BIaru B
MOYBE.
TpancnupanvoHHblii  KO3PGUIMEHT U KOd(PPHUUIUEHT  BOAONOTPEOIICHUS,
3aBHCHUMOCTh OT YCJIOBUH M NYTH CHIKEHUS HMX BeIWYMHBL. DU3HONIOrHuYecKue
OCHOBBI OPOIICHHS /X KYJIbTYP.

1o teme «MuHepanbHOE MUTAHUE
HeoOxonumble pacTeHHIO MAaKpOAJIEMEHTBhl, WX YCBOSIEMble COCIMHEHUSA U
¢du3noIorHUecKas pois.
HeoOxonumble pacTeHHIO MHKPOIJIEMEHTHI, MX YycBOseMble (OpPMbI, poiib U
(GyHKIIMOHATBHBIC HAPYIICHUS [TPH HEJIOCTATKE B PACTCHUMU.
HebnaronpusitHoe neiicTBMe Ha pacTeHUS U30BITOYHOTO BBICOKOTO YpPOBHS
MUHEPaTbHOTO TUTAHUSI.
CuHepru3sM M aHTarOHW3M JIEWCTBHS HMOHOB Ha pacTeHus. DU3HO0IOTrMYeCcKU
YpaBHOBEIIEHHBIE PACTBOPBI.
OU3NONIOTUYECKUE HapyIIeHUs TMpU HEAOCTaTKE OTAENBHBIX DJIEMEHTOB.
Jmarnoctuka neuinTa MUTaTeIbHBIX JIEMEHTOB.
. OcOOEHHOCTH HUTPATHOTO 1 aMMOHUIHOTO TTUTAHUS PACTECHUH.
[IpuanHbI HaKOTUIEHUS W3OBITOYHBIX KOJMYECTB HUTPATOB B PACTCHHUSIX U IMYTH
CHU)KEHHUS B C/X MPOAYKLIUH.
OU3NOIOTUYECKNE OCHOBBI TpPHUMEHEHUs YymoOpeHuil. OcoOEHHOCTH TMHUTAHUS
pacTeHui B OECIIOUBCHHOM KYJIBTYpE.

1o teme «OOMEH U TPAaHCIIOPT OPTaHUYECKUX BELIECTB B PACTCHUAX»
CrpykTypHBle 37eMEHTHl (I03MBI M HUX (QyHKIUH. TpaHCHIOPT OpraHUYecKuX
BELICCTB B PACTCHUSIX.
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. JloHOpHO-aK1enTopHble OTHOMIEHUs. Perymsauus TpaHcnopra BemiecTB. CrocoObl
pEryJIMpOBaHUs TPAHCIOPTA BEIIECTB C LIEJIbI0 MOBBIIMIEHUS YPOXKAMHOCTH /X
KYJIBTYpP U KaueCTBa MPOAYKLIUH.

1o TeMe « Poct u pa3BuTHe pacTeHU»
[lonsatue 00 oHTOTEHe3e, pocTe W pa3BUTHM pacTeHui. OHTOreHe3 W ero
NEPUOAN3ALUS.
KiteTouHble OCHOBBI poCcTa U pa3BUTHS.
@OUTOrOopMOHBI Kak (aKTOpbI, PErYIUPYIOLUIME POCT M Pa3BUTUE LEIOCTHOIO
pactenus. x oOmiast xapakTepuCTHKa.
MexaHu3Mm nielicTBusl GUTOTOPMOHOB.
AyKCHHBI U UX (PU3NOJIOTHYECKUE (PYHKITUH.
['u60epennunbpl 1 UX Gu3nonorundeckre GyHKINH.
HuTOKMHUHBI U UX (PU3HOTOTHYECKHE ()YHKIIHH.
. DTWJIEH U ero PU3noIorunYecKrue QyHKIIIH.
Hcnonp3oBanue (GpuTOropMoHOB B (PU3HONIOTMYECKM AKTHBHBIX BEIIECTB B C/X
IIPAKTHKE.
Jloxanuzauus pocTa y BBICHIMX pacTeHUN. POCTOBBIE SIBIICHHUS.
3aBUCUMOCTh POCTa OT 3KOJOIMYECKUX (haKTOPOB.
JBmwxenune pacreHud. @ororponusMm. I'eorponusm. Jlpyrue BHIBI TPOINU3MOB.
Hactuun. Hyranuu.
Passutue pacrenuit. Sposusanusa. @oronepuoausm. OU3HOIOTHs CTAPEHHUS.
DU3NO0IIOTHS ONBIJICHUS U OILUIONOTBOPEHUS.
Du3HoI0rus LBETCHUS.
®dusnonorus (HopMUpOBaHMS IUIOAOB, CEMSH M JPYTUX MPOSYKTUBHBIX 4YacTel
pacTeHUN.
VYmpaBieHne T€HEpaTUBHBIM pPa3BUTHEM W CTapEHHEM DPACTCHHUH IIyTeM
pETyJIMPOBAHUSL  CBETOBOIO, TEMIIEPATypHOTO M  BOJHOTO  PEXUMOB U
MUHEPAIBHOTO IUTAHUS.
BnusiHue BHYTpeHHUX U BHEITHHUX (PaKTOPOB Ha KAYECTBO CEMSH.
®dusnonorus Nokos ceMsH. THIBI TOKOsSI CEMSH U (PAKTOPbI UX 00yClIaBIMBaIOIIUE.
IIpekpamenue nokost CEMsH.
®u3noIorus MPOPacTaHUs CEMSH.
OU3M0I0ruYecKre OCHOBBI XPaHEHUsI CEMSIH, TIJIOJIOB, OBOIIEH, IPyObIX KOPMOB.

no Teme «l[IpucnocobiieHne u ycTOWYMBOCTh paCTEHUIN
Dusnonornsa Xxonon0cToUKoCcTH. CrIocOO0B! MMOBBIIIEHNS X0JI0I0CTONKOCTH.
Ou3NOoNOTUs 3MMOCTOUKOCTH. CITOCOOBI TOBBIIICHHS 3MMOCTOMKOCTH PACTCHUH.
Du3noa0TUs MOPO30yCTONIMBOCTH. CIIOCOOBI MOBBIIIEHUS MOPO30YCTOMYUBOCTH.
®u3nonorus yCTOMYMBOCTH PACTEHUM K TUNO- U aHOKcuM. DakTopsl
YCTOMYMBOCTH MTPOTHUB NEPEYBIAXKHEHUS.
®u3MONOrUsg YCTOMUYMBOCTU K TMIOJIETAHUIO M TPUYHMHBI moseranus. CrocoOsbl
NpEeAYNPEXKICHHS MOJEraHusl.
Ou3M0I0rus KapoycToHunBOCTH pacTeHuil. Mi3MeHeHns B 0OMeHe BeLeCTB, POCTe
Y Pa3BUTHUU PACTEHHUU MpU JEHCTBUM MaKCUMAJIbHBIX Temmeparyp. JuarHoctuka
xapoycToiunBocTH. CriocoObl MOBBIIEHUS KAPOCTOUKOCTH pacTeHuid. CriocoOb
MOBBILIECHHS KaPOCTOMKOCTH PACTCHUM.
3acyxoycToH4MBOCTh pacTeHuil. JluarHoctuka 3acyxoycroilumBocTH. Ilytnm
MOBBIIICHHS. 3aCyX0YCTOMUYUBOCTU KYJIbTYPHBIX pacTeHUM. THIIBI KCepoPHUTOB.
ConeycToMYuBOCTh pacTeHUil. BnusHue 3aconeHHOCTH Ha pacTeHus. Tumbl
ranoutoB.  JlmarHocTMKa  COJIEYCTOMYMBOCTH  pacTeHWil. Bo3MoxkHOCTH
MOBBILIEHUS COJIEYCTOWYMBOCTH.



85. 'azoycToWYMBOCTh pacTeHuUd. JleHCTBHE BpEAHBIX  ra3000pa3HBbIX BEIECTB,
BBIJICJIIEMBIX IPOMBIIUIEHHOCTBIO U TPAHCIIOPTOM.

86. [leiicTBue paguanuyl Ha pacTeHUE, SApO U JPYrUe€ CTPYKTYpbl KIIETOK.
PanrouyBCTBUTENBHOCTh PACTEHUM.

87. YCTOMUMBOCTD C/X pacTeHUN K AEUCTBUIO OMOTHYECKUX (PAKTOPOB.

88. AenonaTuueckoe B3aUMOJIECHCTBUE B IIEHO3E.

89. JleiicTBUE NECTULUAOB Ha DPACTEHUS. YCTOMYMBOCTH DPACTEHUN K BELIECTBaM,
MIPUMEHSEMBIM IsI 00pHOBI ¢ OOJIE3HIMU, BPEIUTEISIMUA U COPHIKAMH.

no Teme «Pu3nonorus 1 OMOXUMUN (GOPMHUPOBAHUS KaUeCTBa yporKast
CEJIbCKOXO3SMCTBEHHBIX KYJIbTYpP»
90. buocuHTe3 aMMHOKHUCIOT U OenkoB. HakomneHne OeIKOB B 3€pPHOBKE 3J1aKOBBIX
KyJbTyp B IIpolecce ux (POpMUPOBAHHUS.

IK3aMeHAIIHOHHELIE OMJIEeThI

buner 1
1. XuMudeckuii cocTaB, CTPYKTYpa U (YHKIUHU KIETOYHON CTEHKH.
2. PerynupoBaHue JbIXaHUS PU XPAHEHUU CEMSTH U COYHOM MPOTYKIIMH.
3. PazBurtue pacrenuii. Aposuzarust. DoronepromM. OU3HOIOTUs CTapeHHUsI.

buner 2
1. [Tma3zmMoziecMbl, X CTPOEHUE U POJTb, ATIOIIIACT ¥ CUMILIACT.
2. B3auMOCBsI3b JbIXaHus U JOTOCHHTE3A.
3. OU3HOJIOTHS OMBUIEHHS U OIJIOI0TBOPEHHUSL.

buner 3
1. Cocrag, cTpykTypa 1 pyHKIHH MeMOpaH. [lna3manemMma 1 TOHOIUIACT.
2. JIpIXaTenbHbIi Ta3000MeH KaK cliaraeMoe TPOIYKIIMOHHOTO Tpotiecca. [[pixanue pocra u
HO/IICPKaHMS.
3. ®U3MOINOTHYs IBETEHHSL.
burner 4
1. Crpoenne u (ynkumm simpa. CTpyKTypHAsI OpraHM3alys HACIEACTBEHHOTO Mareprana B
xpomocomax. LurormazmMaTtdeckast HaceICTBEHHOCTb.
2. Bona: crpyktypa, coctosiHEEe B OHONOTHYECKMX OOBEKTaX U 3HAYCHHE B
KU3ZHEACSTETHHOCTH PACTUTEIILHOTO OpraHi3Ma.
3. ®wusuonorust hopMUPOBAHHS TIOJI0B, CEMSH U IPYTHX IPOAYKTUBHBIX YaCTEH PACTCHHUH.
burner5
1. Xumuueckuii cociaB [UTOIIA3Mbl U €€ OpraHeIl.
2. KneTka Kak 0CMOTHYECKas CHCTEMA.
3. BrusiHYE BHYTPEHHUX M BHEITHUX (haKTOPOB HA KQUECTBO CEMSIH.
burer 6
1. [IpoHMIIaeMOCTh KJIETOUYHBIX MeMOpaH ULl BELIECTB PA3IMYHON XMMUYECKOW TPUPOJIBL.
MeMOpaHHbIe TIEPEHOCUMKH OETKOBOM M HEOSTIKOBOM MpupoIbl. [1acCHBHBIN 1 aKTUBHBIN
TPAHCIIOPT ~ BEMIECTB.  3akOHOMepHOcTH  Juddy3uii, ocmoca, 3rekTpodopesa.
DJEeKTpHYIECKHEe CBOMCTBA KIIETOUHBIX MEMOpaH. DJIEKTPOreHHBIE 1 3JIEKTPOHEHTpATbHBIC
HACOCBI.
2. JIBiwkeHue BOABI B CHCTEME IOuYBa - pacTeHHe - arMoc(epa MO IPaaUMeHTy BOIHOIO
NOTeHIMaNa. J[BUraTenu v myTh BOIHOIO IMOTOKA B PACTCHUH.
3. ®wmsuosorus TOKOs ceMsH. THIbl TIOKOsST ceMsiH U (haKTOpbl MX OOYCIIOBJIMBAOIIHE.
[IpekpareHue okost cemsH.
buner 7



1. OOmras xapakTeprcTrka (POTOCHHTE3, €T0 TUIAHETApHOE 3HAUYEHHWE M KOCMHUYECKas POib
3€JIEHBIX PACTEHUI.

2. INornomenue Boap! pacteHreM. OCOOCHHOCTH CTPOESHUSI KOPHEBOH CHCTEMBI KaK OpraHa
TIOTJIOIIEHNE BOJIBL.

3. ®usnonorys NpopacTaHus CEMSH

buner 8
1. JIucr kak opraH (porocuHTE3A.
2. KopueBoe nasnenue. Tpancrmpaiys. KyTukynsipHas ¥ ycTbMYHas TpaHCIIMPALWSL.
DU3HOJIOTHS YCTHHYHBIX JIBHKEHHU.
3. OU3HONIOrHYecKre OCHOBBI XPAHEHHS! CEMSTH, TIOZIOB, OBOILIEH, IPYObIX KOPMOB.

buner 9
1. X70poracTsl, X COCTaB U CTPOSHHE.

2. Meroapl U3MepeHHUsT MHTEHCUBHOCTH TPAHCIMpAIMK. 3aBUCUMOCTh TpPaHCHHMPAMK OT
YCJIOBUH CPEIbl, CyTOUHBIN X0 U ITyTH CHUKEHUS! YPOBHS TPAHCIIMPALHL.

3. buocunTe3 aMUHOKHUCIIOT 1 OeskoB. HakorieHre GenkoB B 3epHOBKE 371aKOBBIX KYJIBTYp. B

nporiecce ux (popMUpOBaHUSL.
buner 10

1. [TurMeHTBI XJIOPOIUIACTOB, X XUMHUYECKAs ITPUPOJIA U ONITHYECKUE CBOMCTBA.

2. Bonnblii 6ananc pacteHuid. BogHblii neuit ¥ ero BIMSHHE Ha BOJOOOMEH M JpYyTue
(uzHonoruyeckue nporecchl. Brvsiare na pactenust N30bITKa BlIard B IIOYBE,

3. Ousnonorusa XooaocToikocT. Crioco0bI HOBBIIIEHS XOI0IO0CTORKOCTH.

burner 11

1. CeeroBas ¢aza (orocunresa. [{uxmrdeckoe u Herpkmmdeckoe GorodochoprmpoBaHie.
®otonmm3 (hoTOOKUCIICHHE BOIBI).

2. TpancrmparonHblii K03 UIMEHT 1 KO3DDHUIMEHT BOAOMOTPEOSICHHS, 3aBHCUMOCTD OT
YCJIOBUM U IITW CHIDKECHMS MX BEIUYMHBL DHU3HOIOIMYECKHE OCHOBBI OPOLLICHHUE C.-X.
KYJBTYP.

3. ®usmonorys 3uMOCTOMKOCTH. CriocoObI MOBBIIIIEHNS] 3MMOCTOMKOCTH PaCTEHUIH

buner 12
1. Hpxn KanmsBuHa.

2. HeoOxomumble pPacTEHHIO MAaKpOXJIEMEHTBI, WX YCBOSIMbIE COCAMHEHHUS W
(uzHoNOoruyuecKast posb.

3. ®uznonoryst MOpo30ycTourBOCTH. CrIoCOOBI TIOBBIIIIEHUS] MOPO30YCTOMYIUBOCTH.

buner 13

1. OcobenHoctr orocunTesa y C-4 - pacTCHUI.

2. DU3MONOTHYECKUE HApYIIEHHUs TPU HENOCTAaTKE OTAECIBHBIX SJIEMEHTOB. JluarHocTuka
Je(uIrTa MUTaTeNHHBIX JIEMEHTOB,

3. ®uznonorus YCTOMUMBOCTH PAaCTEHMH K TWMO- U aHOKCUH. akTOpbl YCTOMYMBOCTU
MPOTUB MEPEYBIAKHEHUSL.

buner 14

1. ®OoTOCKHTE3 IO TUITY TOJICTSIHKOBBIX.

2. OcoOeHHOCTH HUTPATHOTO M aMMOHUITHOTO ITUTAHMS! PACTEHMUIA.

3. @wusuonorus YCTOMYMBOCTA K TIOJNETaHMI0O W TpUYMHBI ToseraHus. CrocoObl
NPEIYIPEKICHUS ITOJIeraHMUsl.

burer 15
1. doTompIxanye ¥ META00I3M [NIMKOJIEBOM KMCIIOTEL
2. IlpuvmHBI HAKOIUICHHS M30BITOYHBIX KOJMYECTB HUTPATOB B PACTEHUSIX U TMYTH HX
CHIDKEHUS B C/X TIPOTYKIIUHL.
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. Om3HONIOTHs JKapOyCTOMYMBOCTH pacTeHHW. V3MeHeHnsi B 0OMEHE BEIIeCTB, pOCTE U
pa3BUTHM PAaCTEHUM MpH JEWCTBUM MaKCHUMAIBHBIX —Temreparyp. JluarHoctuka
XKapoycToarBOCTH. CrIOCOOBI MOBBIIIEHHUS KAPOCTOMKOCTH PACTEHHUH.

buner 16
. CpaBHurenbHas xapakrepuctuka Cs —u Cy — pacTeHuit
. OMB3HOIIOTHYECKIE OCHOBBI IPHUMEHEHHs! yo0peHnit. OcOOSHHOCTH MIUTAHKS PACTCHU B
0eCIIOUYBEHHOU KYJIBTYPE.
. 3aCyX0yCTOMYMBOCTh PacTeHHH. JlnarHocTrka 3acyxoycToiunBocTy. [ lyTy noBbIieHns
3aCyXOYCTOMYMBOCTH KYJIbTYPHBIX PaCTeHHI. THITBI KCepO(hHUTOB.

buner 17
. 3aBUCUMOCTh (POTOCHHTE3a OT BHYTPEHHHUX (DAKTOPOB.
CrpykTypHBIE 271eMeHTBI (h1103MBbI U UX (DYHKIMH. TpaHCTIOPT OpraHMYecKHX BEILECTB B
pacTeHUsIX.
. ConeycroitunBocTs pacTenuii. BiusiHue 3aconeHHOCTH Ha pacTeHust. THIbI ranoguTos.
Junarnoctrika COJICYCTOMYMBOCTH pacTeHUIA. BozmoxuOCTH TOBBILLICHHS
COJICYCTOMYMBOCTH.

burner 18
. 3aBUCUMOCTB (DOTOCHHTE3a OT BHEITHHX (JAKTOPOB.

JIOHOpHO-aKIIETITOpHBIE  OTHOIIECHUs. Perymsimss  Tpancnopra BermecTB.  CriocoObr
PETYIIMPOBaHMs TPAHCIIOPTA BEILECTB C IIENIbIO TOBBIIICHHS YPOKAHHOCTH C/X KYJIBTYp U
KauecTBa MPOTYKLIUH.

. T'azoycroitunBocTh pactenuii. [leiicTBre BpeIHbIX Ta3000pa3HBIX BEILECTB, BHIIEIAEMBIX
MPOMBIILIEHHOCTBIO M TPAHCTIOPTOM.

buner 19
®otocuHTe3 W ypokail. [lapamerpesl OLECHKH (PUTOLIEHO30B: (HOTOCHHTETHYECKHIA
MOTEHIMA, YHCTasd MPOMYKTUBHOCTb, HWHJAEKC JIMCTOBOM moBepxHocTH, KITJI
doTocuHTe3a, OHONIOTHYECKast U XO3HCTBEHHAS IPOTYKTUBHOCTb.
. [Tonsite 06 OHTOTeHE3€e, pOCTe U PA3BUTHH PacTeHH. OHTOreHEe3 1 €ro IePHOT3aIHS.

JlericTBrE paaliy Ha paCTeHUE, sIIPO U JPYTUE CTPYKTYPBI KIIETOK.
3. PaimovyBCTBUTENTLHOCTH PACTEHUM.

buner 20
. CBeTOKYIBTYypa /X pacTCHHUIA.
. Kitlerounble OCHOBBI pOCTa 1 Pa3BUTHSL
. YCTOMUYMBOCTB C/X PacCTeHMI K JEHCTBHIO OMOTHYECKHX (DAKTOPOB.

buner 21
. O0111as1 XapaKTepUCTHKA JbIXaHHsI, €T0 3HAYCHHE B JKI3HU PACTCHHIA.
. DUTOropMoHbI Kak (PaKTOpBL, PEryIMPYIOIIHE POCT U Pa3BUTHE LIETIOCTHOTO pacTeHus. Mx
0011125t XapaKTePUCTHKA.
. AJTenonaTnyeckre B3auMOICHCTBHS B IIEHO3E.
buner 22
. CTpoeHue, XUMIYECKHIA COCTaB M ()YHKITUA MATOXOH IPHIA. DTarbl JbIXaHVS.
. Mexanu3m niefcTBrs (PUTOrOPMOHOB.
JleWicTBME MECTUIMIOB HAa pAcTeHUs. YCTOMYMBOCTH PACTEHHM K BEIIECTBaM,
HPUMEHSEMBIM 17151 O0pBOBI C OONIE3HAMU, BPEUTEISIMU U COPHIKAMH.

buner 23
. ['Tmkonus, ero perysiys 1 S3HEPreTrKa.
. AyKCHHBI 1 UX (PU3HOJIOrHIEcKre (DYHKITUH.
. HeoOxommmble pacTeHHMIO MHKpPODIEMEHTBI, HX YCBOsieMble (OPMBL, pOIb |
(byHKIMOHATbHBIE HAPYILIEHUS TIPU HEZIOCTATKE B PACTEHUH.



buner 24
1. AspoGHas (aza npixanus. [ukm Kpebca, ero peryssiust 1 SHepreTuka.
2. AyKCUHBI 1 MX (PU3HOIIOTYECcKUE (DYHKIIUH.
3. YnpapineHue reHepaTHBHbIM Pa3BUTHEM U CTAPEHUE PACTEHUI ITyTEM PETrYyIMPOBAHUS
CBETOBOTO, TEMITIEPATYPHOT'O ¥ BOIHOTO PEKUMOB M MUHEPATIGHOTO TUTAHMSL.

buner 25
1. [IpIxaTenbHbIC LIEMM, OCHOBHAS U AIbTEPHATUBHBIE.
2. IIUTOKMHUHBI U MX (PUBUOJIOTHYECKAs POITb.
3. Knaccudukarmst pepMEHTOB M MEXAHHM3M HX JICHCTBHS.

buner 26
1. OxucnurensHoe PochopUTPOBAHHE.
2. DTrseH U ero (PU3HOIOTHYEeCKIe (DYHKITHH.
3. HebGnarompusTHOe NEHCTBUE HA PACTEHUS] M30BITOYHO BBHICOKOTO YPOBHS MHHEPAIBHOTO
MIATAHMUSI.
buner 27
1. Cy6erparHoe (hochoprpoBaHue.
2. Vicnionb30Banue (UTOrOPMOHOB M (PUBHUOJIOTMYECKH aKTUBHBIX BEILIECTB B C/X. PAKTUKE.
3. CuHepru3BM ¥ aHTarOHM3M JICMCTBHA HWOHOB Ha pacTeHHus. DOU3HOIOrHYECK!
YPaBHOBEILIEHHBIE PACTBOPBL.
burner 28
1. bananc sHEprum npu JAbIXaHNH.
2. Jlokanmzaims pocta y BbICIIMX pacTeHHid. POCTOBBIE SIBIICHUSI.
3. Vcropust pa3BUTHS 1 IEpUOM3aLyst (PU3HOIOTUH PACTEHUH.
buner 29
1. IHTEeHCHBHOCTB IBIXaHMS U €€ 3aBUCUMOCTB OT BHEIITHUX M BHYTPEHHHX (DaKTOPOB.
2. 3aBUCHUMOCTb POCTa OT 3KOJIOTHMIECKUX (haKTOPOB.
3. HoBble HampapieHus (U3HOJIOIMHM PACTEHUH (KJIETOUHAS CENEKIWMS, KYJIbTypa KIIETOK U
TKaHeH, TeHHas WHKeHeprs). BO3MOXHOCTH MeTofia KyJbTYphl KICTOK U TKAHEH B
PacTEHHEBO/ICTBE.

buner 30
1. JIpixaTensHblii KOOPQUIMEHT U METOBI €r0 ONpeeieHNs. 3aBUCUMOCTD JbIXaTeJIbHOTO
Kod(hUIMEHTA OT JABIXaTENBHBIX CYOCTPATOB, 00ECTICUeHHS TKAHEH KHCIIOPOIOM.
2. Jlpmwxenune pacrenuii. @ototporsm. ['eorpormzm. [pyrue Buapl TpormsmoB. Hactum.
Hyratym.
3. CyOKs1eTOUHbIE CTPYKTYPBI PACTUTEBHBIX KIIETOK, X CTPOSHUE U (DYHKIIUH.

[IpumepHbIe TeCThI IS TEKYIIETO KOHTPOJIS:
DOYHKIIUM OCHOBHBIX XHMHYECKUX KOMIIOHEHTOB PACTUTEIbHOM KJIETKH

1. Tunponutrueckue (HepMEHTHI IOKATH3UPOBAHBI TIABHBIM 00Pa3oM B ...

1) mu3ocomax

2) MUTOXOHJIPUSIX

3) chepocomax

4) nepokcucomax
2. OKHCIUTENIbHO-BOCCTAHOBUTENIbHBIE  pPEAKUMU B PACTUTEIBHOW  KIIETKE

KaTaJu3upyroTCs. . .

1) oxcunmazamu

2) ruapona3zaMu

3) cuHTeTa3aMu

4) nurazamu
3. TosbKO U3 OeNKa COCTOAT KOMITOHEHTHBIE ()EPMEHTHI.

1) omHo




2) nByx
3) Tpex
4) MHOTO
4. Hanuuuem 00BSACHSAETCS BO3MOKHOCTh OCYIIECTBIISITh XUMUYECKHE pPEeaKLIuu
¢ OoJpIIeH CKOPOCTHIO
1) bepmenToB
2) 6enkoB
3) yriaeBoaoB
4) ATO
5. [eiicTBre (hepMEHTOB MOJABJISIOT. ..
1) uHrUOUTOPHI
2) aKTUBaTOPHI
3) okucauTeIU
4) BOCCTaHOBUTEIHN
6. CkopocTh (hepMEHTATUBHBIX pPEaKIUil yBEeTUUUBAIOT. ..
1) akTBaTOPHI
2) HTHTUOUTOPBI
3) okucauTENMN
4) BOCCTaHOBUTEIHU
7. Peakiuio pacuierieHus >KUpoOB KaTaIM3upyeT (hepMeHT. ..

1) nunaza
2) kaTayaza
3) mporeasa
4) ammiiaza
dDoTocHHTE3
1. KocMuueckas posib 3€JIEHbIX PACTEHHI 3aKJII0YaeTCs B JIUCTOM.

1) ¢pukcanuu >HEPruu KBAaHTOB COJIHEYHOTO CBETA
2) BBIJICIICHUH KHUCTIOpOaa
3) NOTJIOIIEHUH YTIIEKUCIIOro ra3a
4) crabuau3aiy ra30Boro cocraBa arMochepbl
2. CriocoOHOCTD pacTeHUI MOAEPKUBATh IbIXaHUE U TOPEHUE OTKPBLT ...
1) A. lpuctnu
2) 4. nrenxays
3) XK. CeneObe
4) T. Coccrop
3. Ha xiroueByto posb Xjopoduiia B mporecce (OTOCHHTE3a BIIEPBBIE yKa3a ...
1) K.A. Tumupszes
2) A.A. KpacHoBckuit
3) M.B. JlomoHOCOB
4) 1.A. Cabunun
4. ®OTOCHHTETUYECKH aKTUBHBIEC YYACTKH BUJMMOTI'O CIIEKTPA BIIEPBHIC OMPEACIIHI ...
1) K.A. Tumupsizen
2) A.A. KpacHoBckuii
3) A. ApHon
4) P. Omepcon
5. B Hacrosmee Bpemst u3BecT(eH )HbI nytH(eit) porocuuTe3a.
1) Tpu
2) onuH
3) uetbipe
4) mATh
6. Ilpomecc mnpeoOpazoBaHMsl SHEPrUM KBAHTOB CBETa B XHMHUYECKYIO JSHEPIHIO
BBICOKOOHEPTeTUUECKHUX CBSI3€H HAa3bIBACTCH ...



1) cBeToBO# (hazoit hoTocuHTE3A

2) poronmzom BOABI

3) potocunTeTHYECKUM (ochOopUIHpPOBAHNIEM

4) GOTOCHHTETUYECKON TIOMUHECIICHITUEH

OO0mme BONpPOCHI AbIXAaHHUS

1. JIpixaHue pacTeHU — MPOIECC, UAYITUHN C TOTPEOIICHHUEM ...

1) kucnopona

2) YTIIEKUCIIOro raza

3) sHepruu

4) BOIIbI
2. OKUCIUTENbHBIA pacraj OpraHMYeCKUX BEIIECTB, NMPOTEKAIOUINA ¢ MmoTpeliIeHneM

KHCJIOPO/1a ¥ BBIJICJICHUEM YTJIEKUCIIOrO Ta3a Ha3bIBAETCA ...

1) nprxanue

2) poroapixanue

3) dorocunTE3

4) rIUKOIN3
3. Yuenue o aByX (hazax AbIXaHHsS — aHA’POOHON M a’poOHON — pazpaboTan pycCcKHid

YYEHBIH ...

1) B.W. [Tannagux

2) K.A. Tumupsizen

3) B.H. IlpsHumnaukos

4) 1.A. Cabunun
4. JInst 5KMBOM KJIETKU BaKHEHILIUM pE3yabTaTOM JIBIXaHUS SBISETCS 00pa30BaHHUE ...

1) ATO

2) H,O

3) CO,

4) A Q (BbLACIICHHE TEILIA)
5. OKucneHuem sBisercs ...

1) oTHsATHE OT CyOCTpaTa mpoTOHA

2) nmpucoeMHEHHE K CyOCTpaTy dJEKTpOoHa

3) npucoeanHeHHE K CyOCTpaTy MPOTOHA

4) oHOBpEMEHHOE IPUCOEAUHEHNE K CyOCTpaTy MpOTOHA U 3JIEKTPOHA
6. OKUCJIEeHUEM SIBIISIETCA ...

1) mpsiMoe mpucoeTuHEHNE K CyOCTpaTy KUCIopoa

2) IpuCOeMHEHHUE K cyOCTpaTy 3JIeKTpoHa

3) mpucoenUHEeHHE K CyOcTpaTy MPOTOHA

4) oTHOBPEMEHHOE MTPUCOECTUHEHHE K CyOCTpaTy MPOTOHA U 3JEKTPOHA
7. OKUCIEHUEM SIBIISETCA ...

1) oTHATHE OT CyOCTpaTa 3JIeKTpoHa

2) mpucoeIMHEHHE K CyOCTpaTy dJIEKTpOHA

3) npucoearHeHHE K CyOCTpaTy MPOTOHA

4) oHOBpEMEHHOE IPUCOEIUHEHNE K CyOCTpaTy MpOTOHA U 3JIEKTPOHA
8. JIpIxaHue pacTeHUl — IpoIecc, UAYLUIHHA ¢ TOTPEOICHHEM ...

1) cybcTpaToB AbIXaHUS

2) YIIIEKUCIoro rasa

3) sHeprum

4) BoABI
9. JIpIxaHue pacTeHUM — MPOLIECC, UAYIIHUMN C BBIACICHUEM ...

1) BosibI

2) kucnopoaa

3) cyOCcTpaToB NbIXaHUs

4) a3oTa



BoaHblii 00MeH pacTUTEJIbHOH KJIETKH
1. BaneHTHbie CBSI3M aTOMOB BOJOpPOJa U KHUCIOPOJA B MOJIEKYJIE BOJBI PACHOJI0XKEHBI
MOJ1 yIJIOM IpaycoB.
1) 104,5
2)48.4
3) 93,8
4) 60,5
2. BonopoaHasi CBSI3b UMEET SHEPIHUI0 kJ>x/MOJIB.
1) 16-20
2)2-5
3) 5-10
4) 10-14
3. bnaronmaps BBICOKOH BOJbI pPACTEHHWE MOXKET TMOTJIONaTh
3HAYUTEJIbHbBIC KOJIMYECTBA Teria 0e3 O0oNbIINX KoJeOaHuil TeMnepaTyphbl TKaHH.
1) TenmoeMKoCTH
2) TEMI0NpPOBOAHOCTH
3) kore3un
4) TeroBoe mapoodOpa3oBaHUe
4. B MexGUOPMILIAPHBIX MOJOCTAX KJIETOYHOH OOOJOUYKH COIAEPKUTCS  MPOIICHTOB
BCEU KIIETOYHOM BOJBI.
1) 20-25
2)1-5
3) 5-10
4) 5-70
5. bnaromapsi BBICOKOi MOJIEKYJ BOJIbl OHAa Pa3beIUHSET AHUOHBI U
KaTHOHBI.
1) momstpHOCTH
2) TEMJI0EMKOCTH
3) MOABUKHOCTH
4) aare3uu
6. Boia numeeT BBICOKYIO INIOTHOCTh MPHU rpamycax C.
1) +4
2)0
3)+2
4)+1
7. Boza cocTaBisieT B CpelHEM % CBIpOl Macchl pacTEHUS.
1) 80-90
2) 50-60
3) 40-50
4) 25-40
8. CemeHa pacTeHHUU B BO3AYIIHO-CYXOM COCTOSIHUU COAEpX aT % BOABL.
1) 5-15
2) 15-20
3) 20-25
4) 25-30
9. Okono % conepkalieiicss B pacTEHUU BOJbl NPUHUMAET Y4acTHUE B
OMOXMMHYECKHX MPEBPAIICHUSX.
11
2)5
3) 10
415




10. duddys3ust Moaekya pacTBOPUTENS Yepe3 MOMYIPOHUIIAEMYI0 MEMOpaHy B CTOPOHY
pacTBOpa OoJbIIEi KOHIIEHTPAIMHY, HA3bIBACTCS.
1) ocmocom
2) MIa3MOJIU30M
3) uuroppuzom
4) nuamuzoM

®u3n0JI0rH4YecKas poJib 3J1eMEHTOB MUHEPAIbHOI0 MUTAHUS
1. CyX0OBepIIMHHOCTb IUIOIOBBIX KYJIbTYp HAOIIOIAETCS MPU OCTPOM JCPUITUTE ...
1) menu
2) Maraus
3) moubieHa
4) mapranua
2. ®ochop BXOIUT B COCTAB ...
1) HyKI€OTHAOB
2) KapOTUHOHUJOB
3) aMUHOKHUCJIOT
4) xmopoduiia

3. BaxsbiM  cBOHCTBOM SBIIIETCS  CIOCOOHOCTh K  00Opa3oBaHUIO
MAaKpO3pPTrUYECKUX CBS3EH
1) P
2) Ca
3) N
4) K

4. DneMeHTOM MHHEPaJIbHOrO NHTAaHUS, B HAaWOOJIBIIEH CTENEHH YCHIMBAIOIIUM
MOPO30CTOMKOCTh PACTEHUM, SIBISETCS ...
1) K
2) Ca
3) Fe
4) N
5. DneMeHT MUHEPAIbHOr0 MUTaHU, BXOASAIIUHA B COCTaB XJI0pouiia, Ha3bIBAETC ...
1) N
2) Cl
3) Fe
4) Cu
6. OYHKIIMOHAIBHO aKTUBHBIE PUOOCOMBI 00PA3YyIOTCS C YYACTHEM ...
1) Mg
2) Cu
3) Fe
4) K
7. Buoxumuyeckast poib 0opa 3aKJII04aeTcsi B TOM, YTO OH ...
1) akTuBHpYyeT CyOCTpaThl
2) sBIAETCS aKTUBATOPOM (DEPMEHTOB
3) uHrHbupyer psja pepMeHTOB
4) yCUIMBAET CUHTE3 aMUHOKUCIOT
8. HykyiemHOBBIE KMCIOTHI COAEPKaT ...
1) P
2) S
3) Fe
4) Ca
9. HyknenHOBbIE KUCIIOTBI COJIEPIKAT ...
1) N



2) S
3) Fe
4) Ca
10. Hemoctatok  BBI3BIBAET MOBPEKICHUE KOHIIEBBIX MEPUCTEM.
1) Ca
2) Mn
3) P
4) Si
11. Jedpunur  OpUBOIUT K OMANAHUIO 3aBS3H, 33JIEPIKKE POCTA MBUIBIIEBLIX TPYOOK,
OTMHPAHUIO KOHYCa HapacTaHUsl.
1) B
2) N
3) K
4) Cu
12. ConeprkaHne MUKpPO3JIEMEHTOB B PACTEHUN HAXOAUTCA B IIpeenax ...
1) 0,001-0,00001
2) 0,01-0,015
3) 0,0001-0,00001
4) 0,01-0,1
13. X0moa0CTOMKOCTh pacTeHUI MOBBIIIAET ...
1) Mo
2) N
3) Fe
4) Mg

3aKOHOMEPHOCTH POCTA M POCTOBbIE IBHKEHUS PACTEHHH
1. 3aBUCUMOCTb POCTA U PA3BUTHUS OJHUX OPTaHOB PACTEHUS OT APYTUX — ATO ...
1) xoppemsus
2) NoJIAPHOCTH
3) perenepanus
4) PUTMHYHOCTH
2. MuHUMabHbIE KOHLIEHTPAIMU KUCIOPOJa B BO3yX€, TOPMO3SIINE POCT PACTCHUMH,
paBHBI %.
1) 5
2) 10
3) 15
4) 25
3. MakcumanbHble KOHIICHTpAllMd KUCIOPOJa B BO3yX€, TOPMO3SIINE POCT PACTCHUH,
paBHBI %.
1) 35
2) 10
3) 15
4) 25
4. YBenuueHUe JUHEHHBIX pa3MEPOB, MOBEPXHOCTH, 00bEMa U MAacChl PAaCTEHUH — ITO

1) poct
2) OHTOreHe3
3) pasBuTHE
4) muddepeHmpoBka
5. BeicTpoe yBennueHue o0beMa KIETOK MPOUCXOAUT B a3y ...
1) pacrsxeHus

2) nuddepeHmanum



3) crapenus
4) neneHus
6. Kierku npuoOperaroT XapakTepHble OCOOCHHOCTH  TPHUHAICKHOCTH K
OTIpeIeJICHHOM TKaHu B (azy ...
1) muddepennmanuu
2) crapeHus
3) neneHus
4) pacTsoKeHus
7. OMOpHroHabHas (a3a pocTa KJIETOK XapaKTepU3yercs ...
1) nmeneHuEM KIETOK
2) ObICTPBIM yBEIMUYCHHEM 00BbeMa KIETOK
3) cmenmanu3aimei KJIeToK
4) mpeoOnamaHueM TUIPOTUTHUYECKUX MPOIIECCOB HAJI CHHTETHUYESCKUMHU
8. YcuneHHoe MorjolieHre BOJbl BO BpeMs pocTa KIETKU XapaKTepHO AJis (a3l ...
1) pacrsxeHus
2) nuddepeHmanun
3) crapeHus
4) neneHus
9. PocToBbIE MpoIIeCcCHI IOKATN30BaHbI B TKaHSIX.
1) obOpa3oBaTeIbHBIX
2) IOKPOBHBIX
3) mpoBOASIIHX
4) OCHOBHBIX
10. OnHOMONMBHBIE PACTEHUSI B OCHOBAHMHM MOJIOJIBIX MEKIOY3JIUN U JINCTHEB UMEIOT
MEpHCTEMY.
1) UHTEpKAISIPHYIO
2) anuKagbHYIO
3) naTepalbHYIO
4) paneByro
11. ®opMupoBaHre KOMIIOHEHTOB IT0OETa 00eCTIeUnBaACT MepHrcTeMa.
1) anukanpHas
2) WHTEepKaJsIpHAs
3) narepanbpHas
4) paneBas

3aIMTHO-NIPUCIIOCOOUTE/IbHbIE PEAKIIUM PACTEHUI NPOTUB MOBPEKIAIOIIET0
BO3AEeHCTBUSA

1. HebnaronpustHbie (GaKTOPHI BHEIIHEH CPEbl YCKOPSIOT B PACTCHUSIX TIPOIIECCHI ...
1) crapenus
2) oOMeHa BeIIeCTB
3) pocra
4) BbBIXOJA U3 IMOKOS

2. Hanbonpmryto ycTOMYMBOCTh paCTEHUSI UMEIOT B COCTOSIHHH ...
1) mokos
2) BCXOJOB
3) nBeTeHUs
4) pa3MHOXCHUS

3. CymMMa OMOJIOTHYECKUX TeMIepaTyp Uil PaHHECTIEIbIX pacTeHUI paBHa _OC.
1) 1200-2200
2) 800-1000
3) 2200-2800



4) 2800-3400
4. Cymma OMOJIOTHUECKUX TeMIIepaTyp JUIsl CPETHECTICTBIX PACTCHUH paBHA _OC.
1) 2200-3400
2) 1200-1600
3) 1600-2200
4) 3400-4000
5. Ilpu neficTBUM CTPEccOBOro (pakTopa B paCTUTEIBHOM KIIETKE ...
1) CHHTE3UPYIOTCS CTPECCOBBIE OCIKHU
2) mpekparaercs CHHTE3 Oenka
3) ycKopsieTCsi CHHTE3 OOBIUYHBIX OEITKOB
4) mnpexpamaercs Boixoa M-PHK u3 sigpa
6. AMHUHOKHCIIOTA 00J1a1aeT CHIIbHBIM MTPOTEKTOPHBIM JCHCTBHEM.
1) nponun
2) ajaHuH
3) nu3uH
4) tpunrodan
7. BeicTpoe ynanenue cynepokcuapanukaia O, odecreunBaeT GpepmMeHrT ...
1) cynmepokcuamaucmyrasa
2) anKoroJIbAeruIporeHasa
3) HUTpUTpemyKTa3a
4) Tpancdepaza
8. OOpazoBanue cymnepokcumapaankaia O, B pPACTUTEIBHOW KJIETKE MPOUCXOIUT
TJIaBHBIM 00pa3oM 3a CYer ...
1) cOpoca n3osITKa 3nekTpoHOB U3 DTL Ha KUCTOpPOI
2) pacnaja 030Ha B KJIETKE
3) dorommsa BoabBI
4) pazobmenus npixanus U GochopruInpoBaHUSL
9. BemecTtBa, crnocoOCTBYIONINE TUKBUIAIMN aKTUBHBIX (JOPM KHUCIOPO/Ia, HA3bIBAIOTCS

1) aHTHOKCHIaHTaMH
2) OKCHUJIaHTaMH
3) oxkcumazamu
4) penykrazamu
10. O0mmM moOCHeACTBUEM JIEHCTBUS HAa PACTEHUs pPa3HBIX CTPECCOB SIBISCTCA
MOBBIIICHHUE ...
1) KOHIIEHTpAIlMHM aKTUBHBIX (JOPM KHCIIOPOJIa
2) TEepMOYyCTONYHMBOCTH
3) coJIeyCTOMYMBOCTH
4) ycTOWYMBOCTH K IE(PUIMTY BIaru
11. K ocHOBHBIM (hepMeHTaM aHTHOKCHUIAHTHOM 3aIIUThI OTHOCSITCS ...
1) cynepokcuaaucmyrasa, Karajgasa, IepoKCuaa3a
2) cymepokcuaarcmyrasa, katanasa, HAJId-penykrasa
3) AT®-cunTerasa, kaTanasa, IepoKcHaa3a
4) cynepokcunaucmyrtasa, HAJIH-gerunporenasa, mepokcumasa
12. TIpu HEOMaronpusITHBIX YCIOBUSX B PACTEHHSIX BO3PACTAET COJIEPKAHUE ...
1) mposmua
2) xcaHtodmIIa
3) xupos
4) BUTaMHUHOB
13. Tsxenbie MeTAIITbI 00pa3zoBaHME B KJIETKAaX aKTUBHBIX (HOPM KHCTIOpOAA.
1) ctumynupyror
2) 3aMeISIoT



3) He BIUAIOT HA
4) OIOKHUPYIOT
1) perunon

TecTsI IJ1s1 MPOMEKYTOUHOI aTTECTAIMH N0 HTOTAM OCBOEHUSI THCIUTLIMHBI

VYuebHoe mocobue: IlaxomoBa B.M., JlamunoBa A.U., BynrykoBa E.K. TecroBbie
3amanusl 1o pU3MOJI0THN pacTeHuid / YueOHnoe mocooue. — Kazanp: Kazanckuit I'AY, 2010. —
196 c.



4. METOAUYECKHUE MATEPHAJIBI, ONPEJEJSIOIIUE ITPOLEYPbI
OLIEHUBAHWS 3HAHWUM, YMEHUIA, HABBIKOB U (UJIN) OIIbITA
JNESITEJIBHOCTH, XAPAKTEPU3YIOIUX ITAIBI ®OPMUPOBAHUSI
KOMIETEHIUI

JlekIyM OLICHHWBAIOTCS 10 MOCEIIAEMOCTH, aKTUBHOCTH, YMEHHUIO BBIICIUTH TIIABHYIO
MBICITb.

JlabGopaTopHble, TNPAKTUYECKUE 3aHATHS OLCHUBAIOTCS 10 CaMOCTOSTEIBHOCTH
BBITIOJTHEHUS pabOThI, TPAMOTHOCTH B O(OPMIICHUH, IPABHIIHOCTH BBIIIOJTHCHHSL.

CamocrosiTenbHas paboTa OIEHMBACTCS MO KAa4eCTBY M KOJIWYECTBY BBITOJHEHHBIX
JOMaITHUX paboT, FPaMOTHOCTH B O()OPMIICHHH, TIPABHIBHOCTH BBITIOHEHHSI.

[TpomexxyTodHas aTTecTanus MpoBOAUTCS B (hOpME IK3aMEHa.

Kpurepun oOneHkn 5dK3aMeHa B TECTOBOW (opMe: KOJMYECTBO OaIOB WU
YIOBJICTBOPUTEIFHO, XOPOLIO, OTIMYHO. JIJsi TMONydeHWsl COOTBETCTBYIOLICH OIICHKH Ha
IK3aMEHE IO KypCy HCIOJb3yeTCsl HAKOMUTEIbHAs CUCTeMa OauIbHO-PEHTHHTOBOM paboThI
CTYICHTOB. [ITOroBast oleHKa CKJIaIbIBACTCS U3 CYMMBI OajlIOB WJIM OLCHOK, MOJTYYCHHBIX 110
BCEM pazjiesiaM Kypca U CyMMBbI 0aJllIOB MOJTYy4YEeHHOH Ha SK3aMeHe.

Kpurepun oneHKH ypoBHS 3HAaHUI CTYICHTOB C MCIIOJIb30BaHHEM TECTa Ha IK3aMEHE
1o y4yeOHOM JUCIHUIUIMHE.

Ouenka XapakTepUCTUKUA OTBETA CTYJICHTA
OTan4HO 86-100 % npaBUIBHBIX OTBETOB
Xopouio 71-85 %
Y 10BII€TBOPUTEIIHHO 51-70%
HeynoBneTBopuTenpHoO Menee 51 %

KonnyectBo 0anioB M olieHKa HEYAOBJIETBOPUTEIBHO, YIOBIECTBOPUTEIHHO, XOPOILIO,
OTJIMYHO OIPEIEIAIOTC IPOrPAMMHBIMU CPEACTBAMU 10 KOJIMYECTBY IIPABUIILHBIX OTBETOB K
KOJINYECTBY CIIy4ailHO BHIOPAHHBIX BOIIPOCOB.

Kputepuu onieHnBaHus KOMIIETEHIIUN CIEYIOIINE:

1.  OtBeTsl HUMEIOT IMOJIHBIE pelIeHUs (C MNpaBWIBHBIM OTBeTOM). WX coxmepkaHue
CBUJETEIBCTBYET 00 YBEPEHHBIX 3HAHUSX OOYYalOIIerocss U O €ro yMEHHMM pellaTh
npodeccroHabHBIC 3a/1a4M, OIIECHUBACTCS B 5 6a/UI0B (OTIMYHO);

2. bonee 75 % OTBETOB HMMEIOT TMOJHBIE pelieHUs (C MpaBUIBLHBIM OTBETOM). MXx
coZiepKaHuE CBHUJIETENILCTBYET O JOCTATOYHBIX 3HAHUSAX OOYYaIOLIErocs U €ro YMEHUHU
pemath npodeccruoHanbHbIe 3a1a49u — 4 6aria (XopoIo);

3.  He menee 50 % OTBETOB MMEIOT IOJIHBIE peUIeHMs (C MpaBUWIIBHBIM OTBETOM). MXx
CoJiep’KaHue CBUAETEILCTBYET 00 YIOBIETBOPUTENBHBIX 3HAHMUSX OOY4YaloLIErocs M O
€ro OrpaHMYCHHOM YMEHHH pemaTh NpodecCHoHaNbHbIEC 33Ja4i, COOTBETCTBYIOILINE €ro
Oynymiei kBanudukauu — 3 6aa (yI0BICTBOPUTEIHHO);

4. Menee 50 % OTBETOB MMEIOT pELIEHUs C NPaBUIbHBIM OTBETOM. MX copepxanue
CBUJCTEIBCTBYET O CHa0bIX 3HAHUSAX OOy4Yaromerocs M €ro HEyMEHHMM pellaTh
npodeccuoHaIbHbIE 33/1a41 — 2 Oana (HeyA0BIETBOPUTEIBHO).



