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I. IIEJTA 1 3AJIAYY JUCIATITAHBI (MOTYJIST)

OcCHOBHOW UeJBbI0 H3y4YeHHs] IUCHUIUIMHBI «COBpEMEHHbIE HAINpaBICHUs] Pa3BUTHUS
HAYKW» SIBISICTCS (OPMUPOBAHUE Y CTYJACHTOB TIEarOTHIECKOr0 HAMPABICHHS OMOJIOTHIECKOTO
npoduis 3HaHUK 0 QYHKIMOHUPOBAHUH PACTEHUS KaK €JHMHOIO LIEJI0r0 MOCPEICTBOM U3YUCHHUS
BOXHEHINNX (PU3MOIOTUYECKUX TIPOIIECCOB  PACTEHUH B WX PA3BUTUU WU B3aUMOCBSI3H C
OKpYKarollleu Cpeou.

OcHOBHBIE 32/1a4M JUCIUTIIUHBI:

- chopMupoBaTh CHCTeMY 3HaHUUA O AucuUIUIMHE «COBpPEMEHHBIC HaIpPaBJICHUS
pa3BUTHUS HAYKUY», KAK OCHOBBI KaUE€CTBEHHOTO MPO(ECCHOHATBLHOTO0 00pa30BaHMsI TOCPEACTBOM
U3YYECHHUS MEXaHU3MOB (DM3HOJIOTMYECKHX IPOIECCOB Ha PA3IMYHBIX YPOBHSIX OpraHu3allid
PacCTUTEIBHOTO OPraHU3Ma;

- IS OCYIIECTBIICHUS MEAArOrHYecKol JEATEIbHOCTH BOOPYKUTH OYIYyIIEro y4uTeNs
OMOJIOTMH TEJOCTHBIMUA 3HAHUSAMH O 3aKOHOMEPHOCTSIX (YHKIMOHUPOBAHUS PACTEHUH,
HEOOXOIUMBIMU AJI1 IPABUIBHOTO MOCTPOCHHSI COOTBETCTBYIOIIMX Pa3/ie]OB MIKOJIBHOTO Kypca
OuoJioruu;

- JUIsl WCTOJNB30BaHUS B TENaroru4eckod MPaKTHUKE MPUBUTH OCHOBHBIE HABBIKH U
YMEHUS SKCIEPUMEHTAIBHOW PabOTHI C JKUBBIM PACTUTEIBHBIM MaTEPUATIOM, PACKPHITH CBSI3b
(bu3HONIOrNK PacCTeHU C CENbCKOX035IIICTBEHHBIM MPOU3BOCTBOM.

1. MECTO JUCHUIIVIMHBI B CTPYKTYPE OIIOII BO:

2.1. JlucuuniuHa «CoBpeMEHHbIE HalpaBJIEeHUs] PAa3BUTHUS HAayKH» OTHOCUTCS K
o0s3arenpHOM yactu nporpamMmMsl OIIOIT B1.0.25.

2.2. Jna u3ydeHUs AaHHOW y4yeOHOH NIUCHMIIMHBI HEOOXOOUMBI 3HAHWS, YMEHUS U
HaBBIKM, OPHEHTHPOBAHHBIE HAa COOTBETCTBYIOIIME KOMIETEHIUH, CHOPMHPOBAHHBIC
NPEIIECTBYIOIMMU AUCHUIUIMHAME OMOJIOTMYECKOTO MPOQHIIS:

b1.0.22.01 Boranuka;

b1.0.22.02 3oomaorus;

b1.0.30.02 IluTomorus

b1.0.01 OcHOBBI HayYHO-HUCCIEN0BATENBCKON AESTENBHOCTH

2.3. llepedeHb TMOCHEAYIOMNX YYEOHBIX TUCHMIUIMH W TPAKTUK, Ui KOTOPBIX
HE00XO0/IMMBI 3HAaHUsI, yMEHUS U HAaBBIKH, (POPMUpPYEMbIe JTaHHOHN yueOHOH! TUCIUITIIMHOMN:

b2.0.06(H) Hayuno-uccnenoBatenbckas padbora.

b3.01(/1) BeinonHeHue u 3a1uTa BHITYCKHONW KBaTHU(PHUKALIMOHHON paboThI.

I11. TPEBOBAHUA K PE3YJIBbTATAM OCBOEHUA JUCHUIIJINHBI (MO YJISA)

[lepeueHb UIaHUPYEMBIX PE3YJILTATOB O0YUYEHHS 110 TUCIUITIMHE (MOAYIIIO),
COOTHECEHHBIX C MHAMKATOPaMH JIOCTHXKEHUSI KOMIETEHIIUN

Komnerenuus Nuaukaropsl Pe3yabTaThl 00yyeHHs
KOMIIeTeHIIH I

VK-1 NAKyk1.1 3Harh: 0a30BYI0 TEPMHUHOJIOTUIO TIO
Ocy1ecTBIseT MOUCK, (bu3HONIOrHH pacTeHUH
KPUTUYECKHI aHaTN3 U YMeTh: JIOTUYECKH BEPHO BBICTPAMBATH
CUHTE3 HH(pOpPMAITUH, YCTHYIO U THCBMEHHYIO  pedb ¢
HEOOXOIUMOM ISl pEIICHUs | UCTIOJIh30BAHUEM TEPMUHOB U TOHSATHH U3
MMOCTaBJICHHBIX 3a/1a4 obsacty (HU3MOJIOTHH paCTEHUN
NAKyk1.2 Bnagerts: HaBbIKAMH MyOTMYHBIX
[Ipumenser CHUCTEMHBIN | BBICTYIUICHUH Y pPEYEBOI0 ATUKETA
MOAXOM  JJIsi  PEUIeHHs | OCO3HAHHOTO YTCHUS 1o BOIIPOCaM
MOCTABJICHHBIX 3a7a4 bu3noNnoruy pacTeHui




OIIK-2 | UK onkz1 3HaTh: OCHOBHEBIE MIPHHITATIBI
y4acTByeT B pPa3pabOTKe | TOCTAHOBKU AKCIEPUMEHTOB C PACTUTEIHHBIMU
OCHOBHBIX U | 00BeKTaMH, MOAXOJbl M METOJbl aHalu3a U
JOTIOJTHUTENBHBIX OIICHKH  PE3yJIbTaTOB  JaOOpAaTOPHBIX |
oOpa3oBaTeNbHbIE MIOJIEBBIX UCCIIEIOBAHUM.

MpOrpaMMBbI YMeTb: MIPOBOJIUTH

NAK onk2.2 AKCIIEPUMEHTAJIbHYI0 paboTy C PacTUTEIbHBIM

pa3pabaTbiBacT OTHCNBHBIC | MATEPUAIOM, AaHAIM3UPOBATH  TOTYyYSHHBIN

KOMIIOHEHTBl OCHOBHBIX U | MaTrepual, J1eJaTh COOTBETCTBYIOIINE BbIBOJIBI.

JOTIOJTHUTENBHBIX Brnaners: OCHOBHBIMM HAaBBIKAMH U

00pa3oBaTeNbHBIX IPOrpaMM | YMEHUSIMU paboTsI c pacTeHusIMH,

MK onk2.3 HEOOXOIUMBIMH TSI TIPABUIIHHOTO MTOCTPOCHHUS
OCYIIECTBIISIET BHIOOP | COOTBETCTBYIOIIMX PA3/IeNIOB MIKOJIBLHOTO Kypca

MHCTPYMEHTAPHUs OMOJIOTHH.

MH(pOpPMaIMOHHO-

KOMMYHHUKAITMOHHBIX

TEXHOJIOTHI 110)

MIPOCKTUPOBAHUU CTPYKTYPhI

U COJlepKaHUsl OCHOBHBIX U

JOTIOJTHUTEBHBIX

00pa30BaTeNbHBIX IPOrPaMM

OIIK-8 | UK onks.1 3HaTh: OCOOEHHOCTH ¥ MEXaHU3MEI
JleMoHCTpUpYyET MPOLECCOB  TpaHCHUpauuu,  (POTOCHHTE3A,
CrieIMaIbHbIe JIBIXaHHSI, BOJTHOTO U MUHEPAJIBHOTO MHUTAHMUS,

Hay4HbIC 3HAHMS B T.4. B
MpeAMETHOM 00acTu
UK onks.2
OCYIIECTBIISIET
IIeAArornYecKyo
NeSTeIbHOCTh Ha  OCHOBE
3HaHUHN BO3pPaCTHOMN
aHaTOMUHU, (U3HOIOTHH H
IIKOJIbHOM TUTHEHBI
MK onks.3
Bnageer meTonamu Hay4yHoO-
MeAaroruyeckoro
UCCIIEI0BAHUS B
MPEIMETHOM
o0nactu
MK onks.4

UCIIOJIB3YET METOJIbI
a”Hajgu3a MeIarorndeckoi
CUTYalIHH,
npodeCcCuOHATBHON
pedbnekcun  Ha
CTeIUaTbHBIX
3HAHUU

OCHOBC
HAay4YHBIX

CHHTE3a U MPEBpaIlleHHs] BEIIECTB B PACTEHUSX;
3aKOHOMEPHOCTH  pOCTa W pa3BUTHS,
MEXaHU3MOB MTOBPEXK/IEHHS OPTraHOB PACTEHUHN
YMeTb: O0BSCHATh XUMHUUECKHAE OCHOBBI
OMOJIOTHYECKHUX IIPOLIECCOB U
(U3NOTOTHYECKUE  MEXaHU3MEI paboThI
Pa3IMYHBIX CUCTEM M OPraHOB PACTEHUH.
Brmagers: MeroaukamMu — peald3anuu
byHIaMEHTaNbHBIX 3HAaHUH MO (U3UOJIOTHU
pacTeHM Il pelIeHus MPaKTHUECKUX 3a7a4 B
pacTeHUEBOACTBE U IPYTUX OTPaACIIAX




IV. COAEP/)KAHUE U CTPYKTYPA JUCHUITJIMHBI

4.1. O6beM TUCUMILIHHBI (MOXYJIA) M BUIAbLI Y4eOHOH padoThl (pasgessiercss mo gopmam
00yueHust)

Bupa yueOHoii padoThl Bcero CemecTpnl
gacoB /
8 9 - -
3a4YeTHDBIX
eIMHUII
AyauTOpHBIE 3aHATHSI (BCET0) 194/5,4 96 98
B ToMm uncne: - - -
Jlexuuu 90/2,5 48 42
[IpakTHueckue 3aHATUS 104/2,9 48 56
Koncyabramuu 5/0,1 3 2
CamocrosiTesibHast padora (Bcero) 61/1,6 53 8
B ToMm uncne: - - -
Hpyeue 6udvl camocmosmenvhoi pabomol 61/1,6 53 8
Bun npomexxyTouHOIM aTTecTaluu: 3K3aMeH, 9K3aMeH. 80/2,2 54 26
KonrakTtHas pabora 219/6,1 109 | 110
KonTposs (KO) 20/0,5 10 10
OO61mas TpyA0eMKOCTh 4achl 360 216 | 144
3aUETHBIC CAUHUIILI 10 6 4

4.2. Conep:xanue y4e0HOr0 MaTepHaJia JUCUMIIMHBI (MOLYJI51)

Pazzen 1. ®U3NOJIOT M PACTUTEJILHOM KJIETKUA
1.1. Beenenune. @u3nosiorus pacTeHUN Kak HayKa, LEIU W 3aJa4d, MECTO B CHUCTEME
OMOJIOTUYECKHX HaYK.
1.2. KierouHast Teopusi IPUMEHUTEIBHO K PACTUTEIIEHBIM OPTaHU3MaM.
1.3. XuMudeckre KOMIIOHEHTHI PACTUTETHHON KIETKH.
1.4. OcHOBHBIE CTPYKTYPHO-(DYHKITHOHAIbHBIE KOMITOHEHTHI PACTUTEILHON KIIETKH.
1.5. Kietka kak ocMOTHYECKasi CUCTEMA.
Pasnen 2. BOJIHBI PEXXUM PACTEHUIA
2.1. MexaHU3MBbI IOCTYIUICHHSI U TIEPEIBUKECHHSI BOABl B PACTCHHSIX.
2.2. UcriapeHne BOJBI pacTCHUEM.
2.3. ®U3HONOTHYECKHE OCHOBBI YCTOWYMBOCTH PAaCTEHUH K 3acyxe.
Pa3nen 3. DOTOCHUHTES
3.1. CtpykTypHO-(DyHKIIMOHANIbHASL OpraHu3aIys (HOTOCHHTETHYECKOTO anrmapara.
3.2. CeeroBas ¢aza porocuHTe3a.
3.3. TemnoBas ¢a3a ¢orocuHTe3a, METAOOIN3M YTIIEpOIa.
3.4. ®OTOCUHTES U NEPBUYHASL TPOTYKIIUS.
3.5. Dkonorus GoTtocuHTE3A.
Pasnen 4. IBIXAHUE PACTEHUN
4.1. OcHOBHBIE TIOJIOKEHHUST OMOJIOTUUECKOU TEOPHH OKHCIICHHS.
4.2. Ilytu gpIxarenbHOro oOMeHa.
4.3. AHaspoOHas (a3a JpIXaHUS U COCTABJISIONINE €€ CTAUH.




4.4. AspoOHas (a3a JpIXaHUS U COCTABJISIONINE €€ CTAIHH.

4.5. BnusHue BHEMIHUX (DAaKTOPOB HA MPOIIECC AbIXaHUS PACTEHUI.
Pazzen 5. MUHEPAJILHOE ITUTAHUE PACTEHUI

5.1. XuMun4eckue 3JeMEHTBI B PACTUTENBHBIX OpraHU3Max.

5.2. ®u3HnoN0ruueckast pojib OCHOBHBIX OMOT€HHBIX JIEMEHTOB.

5.3. OcobeHHOCTH a30THOTO THTAHUS PACTEHUIA.

5.4. TlocTymieHue NUTaTENbHBIX BEIIECTB B PACTCHHUS.

5.5. [lepenBukeHue NUTATEIbHBIX BELIECTB B PACTEHUHU.

5.6. [ToyBa KaKk UCTOYHUK MUTATEIbHBIX BEIIECTB.
Pazzen 6. POCT Y PABBUTHUE PACTEHUI

6.1. OcoGeHHOCTH pOCTa PACTUTEIILHOTO OpPTraHu3Ma.

6.2. T'opMOHBI pacTeHUiA.

6.3. Pa3BuTHE pacTeHHUIA.
Paszen 7. ®U3MOJIOT MUECKAS LIEJIOCTHOCTH PACTEHUH, YCTOMYMBOCTD

7.1. Buasl ycTOMYMBOCTH PACTEHUN K CTPECCOBBIM BO3ICHCTBUSAM, (DU3HOIOTHUYECKUE
MEXAHU3MBI.

7.2. YcioBus 3aKallMBaHUS PACTEHUM.

7.3. Bsaumoperymsuus pa3iuyHbBIX (HU3MOJIOTMYECKHX MPOIECCOB B  PACTEHHSIX,
rOMEOCTa3.

4.3. Pa3enbl M TeMbl AUCUUILIMH (MOAYJIeil) M BUIbI 3aHATHH

No Haumenosanue Bunel yueGHoit paboThl Ouenounsie | opmup. | Bceero
n/n paszzaena / TeMbl CpeAcTBa | KOMIIETE (B
[Ipaxkr.
Jlexunn SIS CPC 130002078 yacax)
(LK)

1. | Pasnmensi 1, 2,6, 7: Pesynbrarer | VK-1:
dusznonorus npaktuyeck | UIKyk
PacTUTEIBHOU KIIETKH, ux pabor, | OIIK-2:

BOJHBIN PEXUM, POCT, KOHTPOJIbH NJIK
pa3BUTHE U BI€ BOIIPOCHI | OriK2.1,,
YCTOMYUBOCTh , TECTHI, NJAK
pacTeHui BOIIPOCHI OIK2.2,
KOJIJIOKBUY NJAK
MOB OIIK2.3

40 64 30 134

2. | Pa3gen 3,4,5: VK-1:
MusnepanbHOE Anamns WKyki 2
nuTaHue, poTocuHTE3 YCTHBIX OIIK-8:

U JIbIXaHUE pacTeHUI COOOIIEHU UK
, OIK8.1,,
KOHTPOJIbH NJAK
BIC BOIIPOCHI OI1K8.2,
, TECTHI, UK
BOITPOCEHI OI1K8.3,
KOJUIOKBUY NJAK
MOB OIK8 4.
50 40 31 121
3. | Dk3aMeH, DK3aMeH - - - - 80
Hroro 90 104 61 - 335
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[Ipaktnueckue 3anarus B mnoarpynmax (10-15 demoBek) mnpoBoasTcs B (dopme
HHIUBHUIYAJIbHBIX HaGOpaTOprIX OKCIICPUMCHTOB U T'PYIIIOBBIX ACMOHCTPAIMOHHBIX OIIBITOB C
UCIIOJIb30BAaHUEM PACTUTEILHOIO MaTepraia (KOMHATHBIC U CEIbCKOXO03SCTBEHHBIC PACTECHHUS).

4.4. MeToan4yeckne yKa3aHusl M0 OPraHU3alUU CAMOCTOSITEIbHON Pad0ThI CTYIEeHTOB

Beck anroputm opraHM3aldu CaMOCTOSITEIBHOH pabOThI CTYICHTOB IpHBEIEH B y4eOHO-
METOJIUYECKUX MTOCOOHSIX:

- IlonsiHOB B.A. Opranuzamusi caMOCTOATENBbHOM pPabOThI CTYIEHTOB MO (pU3HOIOTUH
pactenuli / YueOHo-MeToanueckoe rnocodue.- Upkyrck, 2011.- 134 c.

- IonmeiHOB B.A. Y4eOHbIE MpakTHYeCKHe 3amaHus 1o (Gpu3nonoruu pacteHwit / YueOHO-
MeTroandeckoe rnmocodwue.- Upkyrck, 2014.- 210,

YkazanHble TOCOOUS MPECTABISAIOT COOOH TEOPETUUECKOE U MPAKTHUECKOE PYKOBOJICTBO 10
BBIMIOJTHEHUIO M O(OPMIIEHUIO TECTOBBIX, KOHTPOJBHBIX M IJIA0OpaTOpPHBIX pPabOT IO BCEM
MOIyJIsIM (U3HONIOTHH pacTeHnid. CaMoCTosTebHas paboTa OpraHu30BaHa TAKMM 00pa3oM, YTO
B X07ie OOY4YEeHHUsI CTYJEHTHl TMPEXKJIe BCEro y4yarcst IpuodpeTarb U NPUMEHSATh 3HAHUS, UCKATh U
HAXOJUTh HYXHBIC JUII HUX CpeIcTBa 00ydeHHUS M MCTOYHUKHA MH(DOPMAIUU, YMETh padoTaTh C
ouonornueckumu odbekTamu. CaMocTosTeNnbHasE padoTa CTy[AeHTa HampaBieHa Ha yriyOlieHue
3HAHUM 10 H3y4yaeMOMYy IIpeaMeTy, a Takke Ha (OpPMUPOBAHUE YMEHUH CaMOCTOSATEIbHO
MIPOBOAUTH aHAIN3 U CUHTE3 Ha OCHOBAaHUHU MMEIOIIETOCs Marepuara.

Temamuka camocmo;lmeﬂbublxpa6om

1. CBepxciiabble CBEUCHHS PACTCHUI, MEXaHU3MBI, METOIbI U3MEPCHHUSL.

2. ®ayopecueHTHbIE METO/IbI KCCIIEIOBAHUS SKOJOTUHU IIJIAHKTOHHBIX BOJIOPOCIIEH.

3. ®oTonHrnOMpoBaHNuE POTOCUHTETUYECKOTO arapara pacTeHUH, MEXaHU3Mbl, 3HAaUE€HUE B
IIPUPOJIE.

4. CtpykTypHO-(pYHKIIMOHAsI OpraHu3alus (OTOCUHTeTUYeCKoro ammapara. [Ipormeccsl
peryJsM NEepPBUYHBIX peakluil (OTOCHHTE3A.

5. YHUBEpCaIbHOCTh U CIEHUPUUHOCTh OMOJOTHYECKIX MEMOpaH.

6. ®utoropmonbl. OCOOEHHOCTH XUMHUECKOTO CTPOECHHUS U OMOJIOTMYECKOro AEHCTBUS.
7. Ilogxoael B ONIPEACIICHAN MTOHATHSA «KU3HbY». I [pU3HAKM )KUBBIX CUCTEM.

8. 'omeocTa3 OpraHM3MOB: CUCTEMBI PETYIISILIMM U yIIPABICHHUS.

9. HakoruieHne HUTPAaTOB B PACTEHHUSIX.

10. Ponpb Tamoii BoABI B pOIECCEe POCTa PAaCTEHUH.

11. bruonornyeckne puTMbl paCTEHU.

12. OcMoTHYECKHUE SBJICHUS B PACTEHUSIX.

13. Cocymas cuiia TMCTBEB PACTEHUM, POJIb B BOJHOM PEXKUME.

14. YuacTue pacTeHHii B KpyrOBOPOTE BELLECTB B IIPUPOJIE.

15. buorecTupoBaHNE TOKCUYHOCTH MIPUPOJHBIX U CTOYHBIX BOJI.

16. BnusiHre (uTOropMOHOB Ha POCT M pa3BUTHE pacTEHUM

4.5. IlpumMepHasi TeMAaTHKAa KypPCOBBIX padoT (IIPOEKTOB):
Y4eOHbIM MJIaHOM He IPEIYyCMOTPEHO HAMKMCaHUE KypPCOBBIX paboT (IPOEKTOB).

4.6. IlpuMmepHblii nepedyeHb J1a00pPaTOPHBLIX PpadoT, TPeOYIOIIUX XMMHUYECKYI IOCYaY,
PeaKTHBbI M NPHOOPHI (MUKPOCKONBI, ClIeKTPOgOoTOMETP M AP.).

1. I3MeHeHne mpoHUIIaeMOCTH MeMOpaH J1JIsl BEIIECTB KJIETOYHOTO COKa ITPH CTPECCOBBIX
BO3/ICHCTBUSX;

2. [IpuroToBiieHHE UCKYCCTBEHHOUW KieTouku Tpayoe;

3. SIBneHue m1a3Moian3a 1 JemiasMoiin3a B paCTUTENbHBIX KIETKaxX

4. JIBu>KEHHE IIUTOIIAa3Mbl B KJIETKaX JJI0CH;



5. OnpeneneHne N30TOHUYECKON KOHIIEHTPAlMd BHENTHETO pacTBOPA METOAOM
WU3MEPEHHUS IJTMHBI PAaCTUTEIbHOMN TKaHU (110 Y pIIIPYHTY);

6. OGHapy)KEHUE KUBBIX M MOTHOIINX KJIETOK PACTCHUI HEUTPaTbHBIM KPACHBIM

KpacHUTeJeM;

7. OnpeiesieHre OCMOTHYECKUX TTOKa3aTesield pacCTUTEIbHON TKaHH (110 Y PIITIPYHTY);

8. Ompezenenre OCMOTUYECKUX MOKa3aTesel JIUCThEB BECOBBIM METOJIOM;

9. BomooOMeH BETKH COCHEI,

10. BriusiHre BHEIIHUX YCJIOBUM HA YCThUYHBIC JIBUIKCHHUS;

11. CpaBHEeHHME TpaHCIIUpAIlMd BEPXHEH M HIDKHEW CTOPOH JIMCTa XJOPKOOAThTOBBIM
METO/IOM;

12. Onpenenenue CTENEHNU OTKPBITOCTH YCTHUIL METOJOM MH(UIBTPALIUU )KUIKOCTEH;

13. Onpenenenne THTEHCUBHOCTH TPAHCIIMPALIUU BECOBBIM METOJIOM;

14. IIurMeHTEI 3€J€HOT0 JIUCTA,

15. ®oToceHcHOMIM3NpYIOIIee ASHCTBHIE XJIOPO(UIIIA B OKUCITHTEIHHO-
BOCCTAHOBUTEJIbHBIX PEAKIHUsX;

16. Onpexnenenre MUTMEHTHOTO COCTaBa JIMCTHEB PACTEHHH CIIEKTPO(HOTOMETPHUECKUM
METOJIOM,;

17. Onpenenenne MHTEHCUBHOCTH (POTOCHHTE3A METOJOM ACCHMUJISIITMOHHOMN KOJIOBI,

18. OGHapyxenue GpoTocHHTE3a METOIOM KpaxManbHOH mpoosl Cakca;

19. O6Hapyx)eHue neruaporeHas, NepoKCcruIa3 U KaTala3el B KIIyOHe KapToders,

20. OnpeneneHue MHTEHCUBHOCTH JIbIXaHUS JTUCTHEB PACTEHUN METOJIOM TUTPOBAHUS;

21. Onpenenenue ApIXaTeIbHOTO KOAQ(GUIIMEHTA Y CEMSIH KYJIbTYPHBIX PACTCHUI;

22. Tlony4yeHue mIkajibl THIPOIN3a Kpaxmada,

23. OOHapyXeHHEe HUTPATOB B PACTCHUSAX U MHKPOXHUMHUYECKUN aHAJIA3 30JIbI PACTCHUI;

25. JleiicTBue reTepoaykCiHa Ha poCT PacTeHUH;

26. OOHapy»)eHUe aMHJIa3bl B POPACTAIOIINX CEMEHAX;

27. 3ammTHOE IeHCTBUE CaXxapoB B PACTEHUSAX MPU HU3KOTEMIIEPATYPHOM CTpECCE;

28. OmpepeneHue )KapoCTOMKOCTHA PacTeHUIH

V. VYUEBHO-METOJUYECKOE 1 ”THOOPMAIIMOHHOE OBECIIEYEHUE
JUCHUILIMHBL (MOLYJIS)

a) mepevYeHb JUTEPATypPhbl:
1. [Tpaktukym no gusuonoruu pacrenuit [ Tekct] : yue0. mocobue it CTyA. BBICHI. Mef. yueo.
3aBen. / B. b. BanoB [u 1p.] ; Pen. B. b. MBanoB. - 2-¢ u3x., ucnp. - M. : Akagemus, 2004. -

140 c. : wun. ; 20 cm. - (Beicimee mnpodeccuoHanbHOE OO0pa3oBaHHE : TIEIArOTHYECKHE
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2. Mensenes, Cepreii CemenoBuu. @usmonorusi pacrenuid [Texcr] : [yueOHuk] /

C. C. Mengenes. - CII6. : BXB - IlerepOypr, 2021. - 496 c. : un. ; 24 cm. - (YueOHas
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c. 454-457. - TIpeam. ykas.: c. 458-464. - ISBN 5-06-001604-8 :. (52 7k3.)
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1. TlomeiHoB B.A. Opranuzanusi CaMOCTOSTEIBHOW pabOTHl CTYIEHTOB MO (U3UOJIOTHU
pactenuli / YyeOHo-MeToanueckoe rnocodue.- Upkyrck, 2011.- 134 c.
2. ToneiHOB B.A. YueOHBIE MpakTHUYECKUE 3adaHUs MO (PU3UOJIOTUU pacTeHwil / YdeOHo-
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obOpazoBaHus U Hayku PO
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6. DnekTpoHHBIE aipeca OUOINOTEK.
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9. Ceprep PUHKIID, Mocksa http://www.extech.msk.su/gnc/vxod.htm
10. Ceprep MexaynapoHoro Haygaoro ¢onaa, Mocksa http://www.isf.ru/
11. Cepgep nayunoit 6udnmmuoreku MI'Y, Mocksa http://www.lib.msu.su/
12. Cepgep "Axanemropozaok", HoBocubupck http://www.nsc.ru/
13. Cepsepst PAH, Mocksa http://www.ras.ru/ , ftp://ftp.ras.ru/, gopher://gopher.ras.ru/

VI. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJIMHBI

6.1. Ilomemenust u 00opy10BaHue

- y4yeOHble ayJUTOPUU JUISI TPOBEACHUS 3aHATHHA JIEKLIMOHHOTO THUMA, TPYNIOBBIX MU
WH/IMBUYAJIbHBIX KOHCYJBTAIMH, TEKYIIETO KOHTPOJIS M MPOMEKYTOUHOM aTTecTanuu - Ha 80
pabouux MeCT, YKOMIUIEKTOBaHHAs CHEHMAIM3UPOBAHHOM MeOeNbl0 M TEXHUYECKHMMHU
CpeAcTBaMU OOYYEeHHs, CIY)KAIIUMHU JUISl TPEACTaBICHUST WHPOPMAUU OONBIION ayAuTOPUH:
WNutepaxTuBHbIN yueOHbIi koMiuieke Smart Technologies Board 685 ix/ix60;

- y4eOHbIE ayTUTOPHUHU JUIS TIPOBEICHHS TIPAKTUIECKUX U JIA0OPATOPHBIX 3aHATHIA, TPYIIIOBBIX U
WH/IMBUYaJIbHBIX KOHCYJIbTAIlMH, TEKYIIET0 KOHTPOJI U MPOMEKYTOUHOM arTectanuu - Ha 20
pabounx MecT (HE0OXO0AUMOCTh pa3/iejeHus Ha MOArpynnsl no 10 yenoBek), yKOMILJIEKTOBaHHAs
CHeLHaTU3UPOBAHHON MeOEeIbI0 U TEXHUUYECKHUMHU CPEJCTBAMHU O0y4YeHHUs, y4eOHO-HATISAHBIMU
nocoOusiMH, JabOpaTOPHBIM  00OpyAOBaHHEM  (CHEKTPO(OTOMETpP, DJIEKTPOHHBIE  BECHI,
(doToKaIOpUMETP, MHUKPOCKOIBI, TEPMOJIIOMHHOCTAT M Jp.), XUMHYECKUMHM pEaKTUBAMH U
cHenuaibHON nocynoi (konobl, mpoOupky, yamku [leTpu, TUTpOBabHbIE KOJOHKH U Jp.);

- JUI CaMOCTOATENbHOM paboTs! - Ha 30 pabounx mect: komnbioTep Celeron Intel 775S — 30 m;
kommyTtatop 8 port MINI SWITCH, xommbroTepHas TEXHHUKA, TMOJKIIOYCHHAs K CETH
«IHTepHEeT» ¢ OOUIMM JIOCTYIIOM B 3JIEKTPOHHYIO MH(OPMALMOHHO-00pPa30BATENbHYIO CPEIY
ury;

- JUId XpaHEHHs MU NpOPHIAKTUYECKOTO OOCTYXHBaHHUA yueOHOro oOopynoBaHus - Becbl
naboparopusie OHAUS SC-6010. Xonogmnbauk "Oxean". Mydenbnas neus. Tepmocrat TC-
1/20CIIY co creknonakeroM. llkad cymmusnbii 11IC-80-01. Aprokmnas mapoBoi Tuttnauer
mozenu 2540 MK.

6.2. JIuneH3MOHHOE U MPOTrPpaMMHOe ofecrievyeHne

- Microsoft Office Profissional PLUS 2007 (Homep Jlunen3zuu Microsoft 43037074, 6eccpouHo)
- AatuBupyc Kaspersky Endpoint Security 10.1 (®opyc KontpaktNe04-114-16 ot 14 Hosi0ps
2016 r. KES Cuer Ne PCII3-000147 u AKT ot 23 Hos16ps 2016 . Jluiy. Ne
1B08161103014721370444)

- Kommerotepusie mporpammel Banker (pa3pabotka tectoB) u ACT-Tect Plus Bepcus 4 (knueHT-
CepBEpHasi CCTeMa TECTUPOBAHMUSA).
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VI1.OBPA3OBATEJIBHBIE TEXHOJIOI'MHN

7.1.

- IHTepaKkTUBHBIC JTCKIIUU U MPAKTUICCKUE 3aHATHS.
- TexHosorust mpoOIEMHOTO OOyUCHHS.

- Komnoksuym.

- Hayuno-uccnenoBarenbckas paKkTHKA.

- UrpoBbie MOAETUpPYIOIIHE TEXHOIOTUN

7.2. IIpuMepHBIi CIUCOK J1a00paTOPHBIX padoT Mo ®PU3M0JIOrUM PacTeHHI
1. I3meHeHne npoHnIaeMoCcTH MeMOpPaH ISl BEIIECTB KJIIETOYHOI'O COKa IIPU CTPECCOBBIX
BO3JICUCTBUAX
2. JIBUKEHHME LIUTOIIA3MBbI B KJIETKaX 3JI0JEH.
3. IlpuroroBieHue HCKYCCTBEHHON KieTouku TpayOe.
4. SIBneHue M1a3MONIN3a U JIeIUIa3MOJIN3a B PACTUTENbHBIX KIETKAX
5. Ompenenenne H30TOHNYECKON KOHIIEHTPAIIMK BHEIITHETO PACTBOPA METOIOM H3MEPEHUS
JUIMHBI PACTUTEIBHOM TKAaHU (110 Y PILIPYHTY)
6. OOHapy>xeHHUEe KUBBIX U TOTHONINX KJIETOK pAaCTeHUI HEHTPaIbHBIM KPACHBIM KpacHTEIeM
7. OnpeneneHne OCMOTHYECKUX MTOKa3aTeNel pacTUTEIbHOW TKaHU (110 Y PIINIPYHTY)
8. BoiooOMeH BETKH COCHBI
9. BiusiHue BHEIIHUX YCIIOBUM HA YCTHbUUYHBIC IBHKCHMSL.
10. CpaBHeHUE TpaHCIIUPAIIMKA BEPXHEH U HIDKHEH CTOPOH JIMCTA XJIOPKOOAIETOBBIM METOIOM
11. Onpenenenue creneHy OTKPHITOCTH YCTHUIL METOJIOM MH(MHIBTPALIUH KUIAKOCTEH
12. Onpenenenre MHTEHCUBHOCTH TPAHCIHPAIIMHA BECOBBIM METOIOM
13. TTurMeHTH!I 3€J1€HOTO JIHCTa
14. ®oroceHcnbMIM3MpPYIOIIee NeHCTBHE XI0pOo(hUIIIa B OKUCITUTEIEHO-BOCCTAHOBUTEIBHBIX
peaKkuuax
15. Onpenenenrie MUrMEHTHOT'O COCTaBa JIMCTHEB PACTEHUN CIEKTPO(POTOMETPHUUECKUM
METOI0M
16. OnpeneneHrie HHTEHCUBHOCTH (DOTOCHHTE3a METOJIOM ACCUMUIISIITHOHHON KOJIOBI.
17. ObnapyxeHnue GpoTocuHTE3a METOJJOM KpaxmaibHOU npoOsl Cakca
20. O6HapyXeHHe IeTHIPOTeHa3 B KIIyOHEe KapToders
21. O6Hapy) eHHe NepOKCHIa3bl B COKE KIyOHS
22. O0HapyXeHHE KaTalla3bl B JINCThAX PACTCHHIMA
23. IlomyyeHue mKaIbl THAPOJIN3A Kpaxmaa
24. OnpeneneHre MHTCHCUBHOCTH JIbIXaAHHS
25. OnpezneneHue AbIXaTeIbHOTO KO HHUIIMEHTa Y CEMSH
26. OOHapy)XeHHE HUTPATOB B PACTEHHIX
27. OOHapyXeHHe aHTarOHU3Ma HOHOB
28. MUKpOXHUMUYECKHAN aHAH3 30JTbI
29. OnpeneneHne Kaxymerocss CBOO0JHOr0 MPOCTPAHCTBA B KOHSAX pacTeHUH
30. HaOyxaHue ceMsiH pa3TU9HBIX pACTCHUH
31. JleiicTBUe reTepoaykCHuHa Ha pOCT pacTeHUN
32. O6Hapy)eHHe aMIJIa3bl B IPOPACTAIOIINX CEMEHAX
33. 3amuTHOE JIefiCTBHE caxapoB B paCTEHUSIX MTPU HUZKOTEMIIEPATypHOM CTpecce
34. Tokcuueckoe AEUCTBUE HOHOB MENI Ha POCT KYJIBTYPhI XJIOPEIIIBI
35. Omnpenenenue KapoCTOMKOCTH pacTeHHH
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VIIL.OHEHOYHBIE MATEPHUAJIBI U151 TEKYIIEI'O KOHTPOJISA
YCHEBAEMOCTH Y TIPOMEXKYTOUYHOM ATTECTAIIAM

8.1. OHeHO‘leIe cpeacrea AJid NPOBEACHUS TEKYLIECI0 KOHTPOJIA YCIIEBAEMOCTH

OO0pa3sen TecTOBBIX 32/IaHUI /151 BXOJHOT0 KOHTPOJIS

1. bakTepuanbHble KIETKH, B OTJIIMYNE OT paCTUTENbHBIX U rpuOHbIX, He nmerot

a) IIa3MaTU4YecKoil MeMOpaHbl 0) BaKyolu B) HAPY>KHOW OOOJIOYKHU T) HUTOILIA3MbI

2. [lornoienne KOpHEM pacTEHUS BOJIbI U MUHEPATIBHBIX COJICH MPOUCXOIUT B 30HE

a) TOJIbKO KOPHEBBIX BOJIOCKOB 0) KOPHEBBIX BOJOCKOB U B 30HE MPOBE/ICHUS B) BCACBIBAHUS U
B 30HE €TBJICHUS T) BCAaChIBAHHUSA U B 30HE POCTa J1) TOJIBKO B 30HE BETBICHUS

3. ®oTOCHHTE3 pacTEHUI MOXKET MPOTEKATh B

a) a’peHxuMe Jucta 0) cocydax B) KIETKaX KOPHI MOJIOJABIX MOOEroB I') KIETKAaX MOJOIBIX
OOKOBBIX KOPEIIKOB 1) MEXKJIETHUKAX CTEOIs

4. OceHbI0 TUCTHS PACTEHUI U3MEHSIOT OKPACKY MOTOMY, UTO

a) B HUX YCHWJICHHO CHHTE3UPYIOTCS JKEJIThIE U KPACHBIE TUTMEHTHI 0) HAKAIUIMBAIOTCS BPEIHBIE
BEIECTBAa B) pa3pyllaeTcs XJIOpohUiUl T) MPOUCXOAUT NOOYypEeHHE KIETOUHOTO COKa

5. Ycrbuiia pacTeHu# mpecTaBiIsaioT co00it

a) OecIBEeTHBIC KJIETKU KOXKUIIBI JTUCTa ©O) MPOMEXKYTKU MEXKAY KJIETKaMH MSKOTH JIHCTa B)
3aMBIKAIOIINE KIETKH U HIeTh MEXy HIMU T) CJIOH KIJIETOK, JISKAIIUN MMOJI KOXKHUIIEH JTUCTa 1)
pa3jIoMBbI B KOpe

6. OKpyTJIble OTBEPCTUSI HA CPE3€ LIEHTPATIBLHOM YacTU KOPHS - 3TO

a) CUTOBUAHBIE TPYOKH 0) cocyapl B) MpoOka r) ayOsiHbIE BOJIOKHA J) MyCTOTHI B MAPEHXHUME

7. Bocxoasmuii TOK TOTJIOMEHHBIX KOPHEM MUHEPATBHBIX BEIIECTB M BOJBI IPOUCXOIUT 110

a) cocylaM JpEBECHHBI 0) CUTOBUAHBIM TpyOKaM 1y0a B) MEXKKJIETHHKAM T) CEpJIEeBUHE JI)
KaMOuIo

8. O01mas mIomaab KOPHEBOM CUCTEMBI PACTEHHSI B CPABHEHUH C TUIOIIAAbIO HAJA3EMHOM YacTu
a) 3HAUUTEIbHO MEHbIE ©O) HECKOJbKO MEHBIIE B) MPUOJIM3UTEIBLHO paBHA TI') HECKOJBKO
OoJIbIlIe 1) 3HAYUTEITBLHO OOJIbIIIE

9. DHpocTIepM ceMsIH pacTeHHu (hopMHUpyeTcs U3

a) OIUIOJIOTBOPEHHOW SHIEKJIETKH 3aBsi3d  ©) OIUIOZOTBOPEHHON LEHTPAIbHOM KIIETKH
3apOJIBIIIIEBOTO MEIIKa B) HEOIUIOJOTBOPEHHOW SMUIIEKJICTKH 3aBs3M T) HEOIUIOJOTBOPEHHOU
LEHTPaJIbHON KJIETKH 3apOIBIIIEBOTO MEIIKa J) CTEHOK 3aBS3H

10.Ecitu BeTOYKy 31101eM TIOMECTHTH B BOJYy HM BBICTaBUTh B TEMHOTY, TO B ITy3BIpbKax
BBIJIEJIAOLIErocs ra3a Oy1eT HaXOAUThCS

a) Kucjaopona 0) YIJIEKUCIIBIN ra3 B) a30T T) METaH

11. B pe3ynbTare KOJbIIEBaHUS CTBOJIA APEBECHOTIO PACTEHUS MpEKpalaeTcs

a) mpoliecc TpaHCHupanuu O) MOAbEM BOABI MO JPEBECHMHE B) TPAHCIOPT OPraHUYECKHX
BEIIECTB K KOPHAM T) (POTOCUHTE3 J1) MOTJIOIIEHUE BOBI KOPHEM

12. CocTaB ceMsiH pacTeHUH B OpSAAKE YOBIBAHUS MTPOLIEHTHOTO COAEPIKAHUS

a) BOJIa, OpraHUYECKUe BEIeCTBa, MUHEpAIbHbIE BellecTBa 0) BOJA, MUHEpaIbHbBIE BEIECTBA,
OpraHWYeCcKHEe BEIIECTBA B) OpPraHMYECKHE BEIIECTBA, MUHEpPAIBHBIC BEIIECTBAa, BOAa T)
OpraHMYecKHe BeIIeCTBA, BOJA, MUHEpaJIbHBIE BELIECTBA JI) MHHEpAJIbHbIE BEIECTBA, BOJA,
OpraHMYecKHe BellecTBa

13. YV npeBecHBIX pacTeHUN yMEPEHHOW 30HBI MEPBBIM MPU3HAKOM BECEHHETO "MpoOyxaeHus"
SIBIISICTCS

a) HaOyxaHue modek ©) HAyaJl0 aKTUBHOTO COKOJBM)KEHHS B) MOBBIIIEHHE TeMIIepaTypbl
LEHTPaJbHOW YacTH CTEONIsI T) yBEJIMYEHHE KOJUYECTBA KOPHEBBIX BOJIOCKOB J) 3aKjajaka
OOKOBBIX MTOOETOB

14. buononumep, COCTaBISAIONIMNA OCHOBY KJIETOYHON CTEHKH PACTEHUI

a) KpaxmaJsl 0) [eJuToI03a B) OCTIOK T) XUTHH 1) MypEUH
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15. OcHOBHO# TIpoOIIEeCC, COCTABIISIFONTNN aHAdPOOHYIO (OeCKUCIOpOIHYI0) (Da3y MbIXaHHS

a) pas3yiokeHue BOAbl 0) CHHTE3 IIIOKO3bl B) oOpazoBanne AT® Ha MmeMOpaHe MUTOXOHIPHUNA T)
aBTOJIU3 J[) MJIMKOJIU3

16. Autuxkonony AI'A na tpancnoptHoii PHK cootBerctByeT kon Ha JJTHK

a) TUT 0) YIIV B) ATA r)T'Al' o) HYL]

17. Opranous;, UMEIOLUICS TOJIBKO B PACTUTEIBHBIX KIETKaX

a) KJICTOYHBIH 1IeHTp 0) anmapat ['oJbKH B) TU30COMBI T') MUTOXOHAPUU 1) IJIACTHUIBI

18. [na3marnyeckas MmeMOpaHa KJIETOK PaCTeHUN COCTOUT M3

a) IEJUTI0JIO3bl  0) IEJUII0JIO3bl U OEJIKOB B) OCITKOB M JIMIMJIOB T) JIMIHJIOB M YIJICBOJIOB 1)
YIIIEBOJIOB U OEIIKOB

19. CxoncTBO CTpOEHHUS U KHUIHEACSITENBHOCTH KJIETOK OPraHM3MOB pa3HBIX LAPCTB >KUBOM
MIPUPOABI - OAHO U3 MOJOKEHUN

a) 3aKOHOB HACIIEJICTBEHHOCTH 0) yueHHUsi 00 OHTOTE€HE3€ B) TEOPUU IBOIIOIUH T) KICTOYHOU
TEOPHUH

20. BemectBo, cHHTE3HpyeMO€ B pe3ylbTaTe IepeHoca MPOTOHOB Yepe3 BHYTPEHHIO
MeMOpaHy MUTOXOHJAPUI B a3poOHYI0 a3y IbIXaHUS

a) 6enok 6) IHK B) AT® r) rmoko3a xa) O;

21. TemHoBas ¢aza poTocHHTE3a pacTeHUN IPOTEKAET

a) tHeM 0) HOYBIO B) THEM M HOYBIO T) Y BBICHIMX PACTEHUN OTCYTCTBYET

22. CX0JCTBO XEMOCHHTE3a U (POTOCUHTE3a COCTOUT B TOM, YTO B 00OMX IpoLeccax

a) B KJETKax o0Opa3yloTcsl CJIOXKHBIE OpPraHMYECKHE BEIeCTBA M3 HEOpraHMYeckux ©O) Ha
o0pa3oBaHHE OPraHMYECKUX BEILECTB UCIOJIb3YETCSl COJHEYHas PHEpPrusi B) Ha 0Opa3oBaHUE
OpraHMYECKHUX  BEIIECTB  HCIIOJIB3YeTCS  OJHEPrus, OCBOOOXJaeMas TIpU  OKHCICHUU
HEOPraHMYECKUX BEIIECTB T) NPOHMCXOJUT pPAa3JIO’KEHHE BOABI 1) B KIETKax o00pa3yroTcs
CJIO’KHBIE OPraHUYECKHE BEIECTBA U3 MPOCTHIX OPraHUYECKUX

23. AmMunokuciora CepuH MOXKET KOJAUPOBATHCS TPUTLIIETOM

a) ATA 6)T'YI'V B)AY 1) ATY n) ATY

24. Tlpotiecc, OTHOCSIIHMIICS K CUCTEME YHEPTETUUECKOr0 0OMEHA B PACTUTENIBHBIX KIIETKAX

a) a3ordukcanust 6) poToCHHTE3 B) TPAHCHSIMS T) AbIXaHHE J) XEMOCHHTE3

25. CxoncTBO (DYHKIMH XJIOPOIUIACTOB U MUTOXOH/IPUN COCTOUT B TOM, YTO B HUX TPOHCXOIUT
a) cunte3 Mojekya AT® 6) cuHTe3 IMNUI0B B) OKMCIEHHE OPraHWYECKUX BEILECTB I') CUHTE3
[JIIOKO3bI J) TJIMKOJIN3

26. MoHOMepOM MOJMMEPHON MOJIEKYIbI OeNKa sSBIseTcs

a) aMMHOKHUCII0Ta 0) HYKJIEOTH]] B) a30TUCTOE OCHOBAHHE T) IJIIOKO3a JI) KUPHAS KUCIOTa

27. OmnpenenuTe KOIWYECTBO aMHHOKHCIOT, 3akoAupoBaHbix Ha M-PHK B ykazanHoil Hike
MIOCJIEIOBATEIEHOCTA HYKJICOTHIOB, €CITM TIIOCIEIHUN KOJOH SIBIISCTCS TEPMUHHUPYIOIIUM
(curHan okoH4aHus cuHTe3a noymnentuaa): AYI'YIVYYHALIALIYTA

a)l 6)3 B)5S1)6 n0)l8

28. Urto pacTeHue crocoOHO «BCACHIBATh» KOPHEBOM CHCTEMOI BMECTE ¢ BO/10?

a) MHUHEpaJIbHBIE KAaTHOHBI ~ ©0) MHHEpalbHbIE AHWOHBI  B) PACTBOPEHHBIE caxapa T)
HEpacTBOPHUMBIE COJIM JT) YACTHUIIbI IOYBBI €) HUYETO

29. Ilmomaapr yTOMIMIEHHON KJIETOYHON CTEHKH 3aMBIKAIOIIUX KJIETOK YCTHHI] MEHBIIE TUIOMIAIN
TOHKOH y pacTEeHUN U3 Kj1acca

a) TOJIBKO OJIHOZOJIbHBIE 0) TOJIBKO ABYAOJIbHBIE B) KaK OAHO-, TaK U JBYJIOJIbHBIE T') TAKMX HET
30. KoHeuHBIM aKIIENITOPOM 3JIEKTPOHOB U MPOTOHOB MPH JIBIXaHUHU SBISIETCS

a) kuciopoa 0) Boga B) opranuyeckue kuciaotel ) CO2 1) riokosa

Oo0pa3sen TecTOBBIX 32IaHUM CPEICTBA TEKYIIEr0 KOHTPOJIA:

1. OcHoBareneM (pU3NOIOTUN PACTEHUH KaK HAYKU CUYUTAIOT

a) f.Ineiinena 6) B.IToneBoro B) XK.CeneObe 1) M.Yaiinaxsina a) A.daMuHIIBIHA

2. Bug monenu, siBistomencs yBeTUIeHHOW WM YMEHBIIICHHOM KOTIMEH peaTbHOTO 00bEeKTa
a) oOpaszHas 0) cioBecHas B) rpaduueckas T) Gu3udeckasl 1) MaTeMaTHIecKast
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3. Knerounasi cTeHKa y BUPYCOB

a) umeercsi 0) HE UMeEETCs

4. Uccnenyemas MosieKkyiia OHMOMoONIMMepa COCTOUT U3 OAMHOYHOMN MOJIMHYKJICOTUAHON HEMOYKH,
BKJTIOYAIOIIEH OCcTaTku (POCHOPHOI KUCIOTHI, 1€30KCUPUO03y U a30TUCThIe ocHOBaHus (A, I, 1]
u T). Yro 310 32 MoJekymna?

a) IHK 6) t-PHK B) u-PHK r) p-PHK

5. OpraHouj, pacTUTENbHON KIETKH, C KOTOPbIM HapyXkHas MeMmMOpaHa sAapa HMeEeT
HETOCPEICTBEHHYIO CBS3b

a) ammapat ["onbmku 0) XJIOPOIUIACT B) SHTOIUIA3MATUYECKUM PETUKYITIOM T') MHUTOXOHJAPHUS [T)
BaKyOJIb

6. DyHKIMIO HAKOTLIIEHHs 1 o6MeHHOro donaa nonos K u Na* Bemonuser

a) azMaiemMma 0) BakyoJb B) BKIJIIOUEHHSI T') KJIETOYHAsl CTEHKA J) TOHOILIACT

7. KneTku cuHe-3eleHbIX BOJIOPOCiiel K MUTOTUYECKOMY JeTICHUIO

a) cocoOHBI 0) HE CTIOCOOHBI B) CTOCOOHOCTH 3aBUCHUT OT BUJIA

8. HacTh cOMaTHYECKHUX KJIETOK 3TOT0 OpPTaHMW3Ma MUMEIOT OOJBIIOE KOJIUYECTBO MUTOXOHJIPH,
KpPYIHOE spo0. XJIOPOIUTACTHI U LEHTPUOIU OTCYTCTBYIOT. Kaxkas KieTka OKpy»XeHa TOJICTON
000JIOUKOM, COCTOAIICH, NPEUMYIECTBEHHO, M3 TeMHIe/UTI0n03bl. (ClenoBaTeNbHO, ATOT
OpTaHu3M SIBIISIETCS

a) pacteHueM 0) )KMBOTHBIM B) TpUOOM T) OaKTepueit

9. Ilocne TIOMeIEHHs PACTUTENLHON KIETKM B THIIOTOHHYECKMi pacTBOp KoHIeHTpamus K
B KJIETOYHOM coke cTana B 10 pa3 Gomnbliie, 4eM B Hapy>XKHOM pacTBope. Kakue TpaHCIOpTHBIE
MeMOpaHHbEIE O€NKM y4acTBOBAIM B mporecce neperoca K uepes mem6pany?

a) TOJIbKO C BpallaroluM MEXaHH3MOM pPaboThl ©0) TOJBKO C YETHOYHBIM B) TOJBKO CO
ckonb3smuM I) AT®Da3pl 1) Bce IEpEeUUCIICHHBIE

10. Cocymias cuiia mia3MoJIM3UpOBaHHON paCTUTENbHOM KIETKH paBHA

a) OCMOTHYECKOMY JIaBJICHUIO KJIETOYHOTO COKa 0) TypropHOMY JIaBJICHHUIO B) Pa3HOCTH MEXIY
OCMOTHYECKHM M TYPrOpHBIM JaBJIEHUEM TI') CyMMe OCMOTHYECKOI'O U TYPrOpHOTO JaBJIEHHS 1)
HYJIIO

11. B nHeBHOE BpeMs Yy HCCIEAYeMOro pacTeHUs MHTEHCUBHOCTh TPAHCIHMPAIMM MAaKCHUMYyM
cocraBmsier 200 T/M>4, a NPOXYKTHBHOCTh TpAHCIHpAMK - 3 /1. B HOo4HOE Bpems
MHTEHCUBHOCTh TpaHCHHMpaluu cHWwxkaercs 1o 20 /Mm% Yemy JpomxHa OBITH paBHA
IPOAYKTUBHOCTb TPAaHCHIUPALUH (T/J7) y 3TOrO pacTeHUs B HOUHOE BpeMs?

a)0 0)0.3 B)3 )30

12. Yepes ruaTo bl TMCTHEB Y PACTEHUN B paHHHE YTPEHHUE Yachl BbIIEISETCS

a) ¢JI09MHBIN COK 0) TyTTa B) acoka T) COJIOZ [) BoAa

13. [Tnomaab yTOMIIEHHON KJIETOYHOM CTEHKH 3aMBIKAIOLINX KJIETOK YCTBUI[ OOJIbINE IIIOLIaIN
TOHKOH y

a) OAHOMAOJIbHBIX PacTeHUH O) JABYNOJBHBIX PACTEHUH B) OJHO- M JIBYJIOJIBHBIX PACTEHHUH T)
TaKUX HET

14. Pacrenus, cHnocoOHble TMEPEHOCUTh 3HAUYMUTENBHOE BBICYIIMBaHHE 0€3 IOTepU
KHU3HECTIOCOOHOCTH, OTHOCATCS K IPyIIIe

a) TOMOMOTUAPUYECKUX O) MOWKUIIOTHAPHUUYECKUX B) ME3OTHUAPUYECKUX I') TUIIEPTUAPHUECKUX
15. ArperaTtHoe cOoCTOsTHUE, MPU KOTOPOM BOJAa MMEET HauOOJbIIEee KOJUYECTBO YCTONYMBBIX
BOJIOPOJIHBIX CBSI3€H

a) )KuJKoe 0) KpUCTAITMYECKH Jiel B) HEKPUCTAUIMYECKUH Jie]| T) mapoodpazHoe

16. Tun cBs3aHHOM BO/IbI, HanOOJIee CBOMCTBEHHBIN AJIs1 000JI0YEK PACTUTENBHBIX KIIETOK

a) KOJUIOUJHO CBSi3aHHAs 0) OCMOTHYECKH CBS3aHHAas B) KaWUISIPHAS T') MJICHOYHAs

17. ®opma OYBEHHOI BOABI, aOCOMIOTHO HENOCTYIHAs AJs pacTeHHWiia) rpaBUTAI[MOHHAs ©0)
MJICHOYHAS B) KalWUIBIPHAS T') TUTpockonudeckas 8. PaguanbHblil TpaHCTIOPT BOABI B KOPHE MO
aroIUIaCTHOMY ITyTH MPOUCXOJUT OT PU30JEPMBI 10

a) SHIOAEpMBbl 0) MapeHXUMBI B) MEPUIIMKIIA T) KOPHEBBIX BOJOCKOB 1) COCY/IOB KCHIJIEMBI
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19. Bun tpancnuparuu, mpeodaagalomui y TPaBIHUCTBIX PACTCHHH B 3aCyXy

a) KYTHKYJIsIpHasi 0) yCTbUYHAsI B) JICHTUKYJISpHAs

20. HUccnenyem nBa nucra tomoiia. llepBeiii mmeeT KcepoMOppHYIO CTPYKTYpy, BTOpPOH -
OOBIYHBIN. Y KakKoro JIMCTa MHTEHCHBHOCTb TPAHCIUpPALUU OyAET BBINIE, €CIH CyMMapHas
IJIOIIA/Ih BCEX YCTHhUYHBIX IIEIEH Y 000X JINCThEB OMHAKOBA? a) mepBoro 0) BTOporo B)
OJINHAKOBAa T') TEOPETUUYECKU HEMPEICKAZYEMO

21. KcanTomiut kak TUTMEHT OTHOCUTCS K

a) kapoTuHOUaM 0) xiopoduiuiam B) 6akTepuoxiopodmiam 1) GUKOOHIMHAM

22.Y xakux (OTOCHHTE3UPYIOIIUX OPTAaHU3MOB OTCYTCTBYET 1K KanbppuHa?

a) Oaktepum ©0) Bomopociu B) pacTeHHs CeM.TOJCTSHKOBBIX T') HEKOTOPBIC pPaCTEHUS
TPOIUYECKOM 30HBI

1) TAKUX HET

23. Bogopasnararomnuii IeHTp GOTOCUHTE3a COMPSIKEH C

a) ®C-II 6) ®C-I B) KOMILIEKCOM ITUTOXPOMOB T') 00euMH (HOTOCHCTEMaMH

24. ®aza nukna KanbBuHa, B X0[1e KOTOPO#l ucmonb3yeTcs Tonbko ATda) kapOOKCHIHpOBaHUS
0) BOCCTaHOBJICHHSI B) PET€HEPALIMU ') TAKUX HET

25. CaMbIM IEpBBIM MTPOIYKTOM peakiuii nukia KaapBuHa sBisieTcs

a) pochormunepuHoBsid anpaerua 0) pudynoszoaudocdar B) GochormunepuHoOBas KUCIOTA T)
TII0KO03a

26. I'umoTesy 0 CyliecTBOBAaHHH TEMHOBBIA peaklUii (JOTOCHHTE3a BIIEPBBIE BHICKA3AIH

a) I'abdpon u Bonbd 6) Xoty u Cmoiik B) Omepcon u ApHonwa T) KaneBun u baccom n)
IlenpThe M KaBanTy

27. PId-kapbokcunaza He MPOSIBISIET OKCUT€HA3HOW aKTUBHOCTU y

a) 3eneHbIX Bojgopocieir 0) C3-pactenuit B) C4-pacTeHuil T) CHHE-3€JICHBIX BOJOPOCIIECH )
TaKUX HET

28. OpraHouJ pacTUTENbHOM KJIETKH, HE YYacTBYIOIIUN B (DOTOBIXaHUU

a) xJjoporyact 0) IM30coMa B) MEPOKCHCOMA T') MUTOXOHAPUS

29. Ilponyktel mnepBuuHod ¢ukcamun CO; B xome Cs-Merabonu3ma y pacTEHUR CeM.
TonCTIHKOBBIC HAKATIIIMBAIOTCS B

a) MEXKJIETHUKaX 0) BaKyoJIsIX KJIETOK B) XJIOPOIUIACTaX T) IUTOIUIa3ME KJIETOK OOKIAJKH JI)
[UTOIIa3Me KIETOK Me30duiia

30. CeeronacbllieHHe (POTOCHHTE3a MpHU O0Jee BBICOKUX MHTEHCHBHOCTSIX CBETA XapaKTEpHO
JUTSL...

a) C3 pacrennii 0) C4 pacTeHuii B) He 3aBUCUT OT criocoba pukcammu CO;

Kpumepuu nepesooa mecmoeozo 6anna 6 KauecmeeHHyl) OUEHKYy nocie anpodbayuu u
K8AIUMEMpU4eckol 0opabomku pe3yiomamos mecmupo8anus CoOCmagiensbl 8 COOMEemcmeaul ¢
mpeboBaHUAMU K HOPMAMUBHO-OPUEHMUPOBAHHBIM MeCmam cpeonel mpyoOHOCMU:

KauecTtBennas «2» «3» «4» «5»
OIICHKA

Jwnana3on

TECTOBBIX 0aJlJIOB o 35 35-60 61-75 76-100
(% oT MakcuM.)
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8.2. OnleHO4YHBbIE CPeCTBA /ISl MPOMEKYTOUHOI aTTecTanuu (B GopMe SK3aMEHa).
IIprumepHBbIi IepeYeHb BOMPOCOB K IK3aMEHY
Paznen 1: ®usnosiorust paCTUTEIbHOM KIETKH

1. ®usnonorus pacteHui kak Hayka. OCHOBHbIE pa3fieiibl, 3aa4l, METOJ OO HsL.

2. TpaHCHOpT BEIIECTB Yepe3 KICTOUYHYI0 MeMOpaHy. AKTHBHBIM W TAaCCUBHBIN
TPaHCHOPT, 00I11ast XapaKTePUCTUKA.

3. OOmast xapakTepUCTHKAa KIIETKH, KaK OCHOBHOM CTPYKTYPHO-()YHKIIMOHAILHON
€/IMHULIbI )KUBBIX OPIaHU3MOB.

4. IlpokaproTUUYECKHE U dyKapuoThdeckue kietku. Cxojncrsa U paznuuus. OCHOBHBIE
IpEeJCTaBUTEIN.

5. OcoOeHHOCTH CTPOSHUS PACTUTEIBHOW KIIeTKH. (OCHOBHBIC Pa3IMYMsl OT KIIETOK
JPYTruX TUNOB. ' MNI0Te3a BOSHUKHOBEHUSI PACTUTENbHON KIETKH.

6. Kinerounas crenka, crpoeHue, GyHKIUH.

7. CTpoeHue mia3MaieMMbl, OCHOBHbIE (DYHKIUH.

8. lluromna3ma, cBOMCTBA, (PYHKITUH.

9. KnetouHoe si1po, crpoeHue, GyHKIIHH.

10. Bakyonu pacTUTENbHBIX W JKUBOTHBIX OPraHU3MOB, CTpoeHHe, QyHKuuu. Pomb B
HoJ/Iep>KaHUM OCMOTHYECKOTro OaaHca.

11. IlnacTuabl pacTUTENBbHBIX KJIETOK. THIIBI, CTpOoeHUE, PYHKLINH.

12. Muroxonapuu, ctpoeHre GyHKIUH.

13. BuyrpenHue MeMOpaHHbIE  OpPraHOWJbl  JYKApPUOTHUECKUX  KIJIETOK
(OHnonnazmaruyeckuit petukynoM, Annapar ['onsmpkn). Ctpoenue, GyHKIHH.

14. JIu3ocombl, MNEPOKCUCOMBI, TJIIMOKCUCOMBI, CPEpOCcOMbl, prubocomMbl. OCHOBHBIE
byHKLINN.

15.ITonsTust "ocmoc", "ocMOoTHUYECKOE U TYpropHOE AaBiieHue", "cocyias cuia KiIeTku' .
Wx B3auMOCBs3b. POIIb B )KM3HU KJIETKH.

16. Ilnazmonu3, BUIBI TUIa3MOJIU3a. 3aBUCUMOCTh CTENEHM IJ1a3MOJIM3a U JeIUIa3MoiIn3a
0T (haKTOPOB CPEJIBI.

17. Onpenenenne 0CMOTHYECKOTO JABJICHUS U Typropa KJETKH MO YpLIIpPYHTY.

18. Oco0eHHOCTH XMMHYECKOT0 CTpoeHus 0enkoB U HyKi1enHoBbIX kucioT (JJHK, PHK).

19. Tunel mepegaun  reHEeTHYEeCKOW  MHpopManuu  (periMKauus, TpaHCIALus,
TpaHckpumuus). O6mas xapakTepucTHKa.

20. T'emeTwmyeckwii KOJI, ero ocobOenHoctu. Ilonsarue '"komona", cTapTOBBIE U
TEPMHUHHUPYIOIINE KOJOHBI.

21. Tuner PHK, ux poib B pornecce nepeaadu reHeTUIeCKOn

UHpOpMaLIUH.
22. Tpaucnsiuust. OcHoBHBIE (a3bl, 3HAUEHUE.

Pasznen 2: BogHslil pexXuM pacTeHHM

1. CtpykTypa 1 cBOMCTBa BO/IBl. 3HAYEHHE BOJBI B )KU3HU PACTCHUI.

2. CocraBisromue BOAHOTO OanaHca pacteHuil. Pacnpenenenue u ¢opmbl BOIbl B
pacTeHHUSIX.

3. Ilonsatue o Tpancnupanuu. Tuibl TpaHCIMpPALUK, UX 3HAYECHHUE.

4. OcOOEHHOCTH CTPOEHUS W MEXaHU3MBbI paOOThl YCTHUI] OJTHOJOIBHBIX U JIBYA0TIbHBIX
pacTeHuM.

5. Dtansl ycThu4HOU TpaHcniuparuu. [lorstue o kpaeBot quddysuu, 3akon Credana.

6. YcThuuHasi W BHEYCTHMYHAs PETYJIMpPOBKA TpaHcmuparuu. Ponb abmm3oBoit
KHCJIOTHI B PETyJISLIUN BOJHOTO OOMEHA pacTCHUH.
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7. Tunel IBUXEHUS YCThbUL. DAKTOPHI UX ONMPEACIISIONINE.

8. OcoOeHHOCTH CYTOYHOTO X0/1a IBUKECHUS YCTHHIL Y PA3IMYHBIX PACTCHUM.

9. EnuHuuel u3MepeHus: TpaHCHUpALMHU. 3HA4YEHHE I[10Ka3aTeleil MHTEHCUBHOCTH,
IPOAYKTUBHOCTH M IKOHOMUYHOCTH TPaHCIMpALUHU JUIsl XapAaKTEPUCTUKH BOJHOIO pexuMa
pacTeHuil.

10. Kyruxynspuas tpancnupanusi. Ee 0cOOEHHOCTH U 3HaUEHHE B )KU3HHU PACTCHUM.

11. JlentuxkynsipHas Tpancnupanusa. Ee 0coOeHHOCTH 1 3HAYCHHE B )KM3HU PACTCHHIA.

12. BiusiHMe BHENIHMX YCJIOBUHM Ha MHTEHCHUBHOCTH IIPOLIECCA TPAHCIUPALIUU.

13. MexaHu3Mbl pagualbHOIO TPAHCIOPTAa BOJBI B PACTEHHUSX, ABUXKYILHUE CHUJIBI.
[ToHsiTHE anOMIACTHOTO U CUMIUIACTHOTO ITYTH BOJHOT'O TPAHCIIOPTA.

14. IloHsATHE O HWXHEM KOHLEBOM JIBUIaTelle M KOPHEBOM JABJIECHUU, MEXAHU3MBI
pabotel. ['yTTanus u miay pacTeHuil.

15. IlonsiTe O BepXxHEM KOHIIEBOM JBHraTelie, pOJb TpPaHCIUpAIMK B €ro paboTe.
JlanpHuii kcuneMHbId TpaHcnopT Boibl. CyTh KOT€3MOHHOM TEOpHUH.

16. ®opmbl Boabl B mouBe. JlOCTYHMHOCTH MOYBEHHOM BOJbI ISl pacTeHui. [loHsTre o
BJIQXKHOCTH YCTOMYMBOIO 3aBsAaHMsI © MEPTBOM 3ariace BOJIbI B IIOYBE.

17. ATMocdepHas U MOYBEHHAsl 3acyXa, MX JEWCTBHE Ha BOAHBIN OalaHC pacTeHUH.
OU3NOTOTHYECKHE MTOCTIEICTBHS TITyOOKOTO 3aBsIIaHMs PACTEHUH.

18. BonHblii 0OMEH pacTeHMil pa3lIMuYHBIX OJKOJIOTWYeckuX rpymmn. OcobeHHOCTH
BOJIHOTO OajiaHca KCepoHUTOB.

19. OcobOenHnoctu oOMEHa BEUIECTB y 3aCyXOyCTOWuUWMBBIX  pacteHuid. [lomsiTHe o
KCEpOMOP(HONH  CTPYKTYpe JHMCTbEB. BO3MOXXHOCTH MOBBIIIEHUS 3aCyXOyCTONYHMBOCTH
pacTeHuil.

20. Opomrenne kak croco0 60pbObI ¢ 3acyxoit. [loHATHE O palMOHATHHOM TOJUBHOM
pEXKHUME, METOJBI €r0 ONIPEAEICHUS.

Paznen 3: ®orocuures

1. OcHOBHBIE ATambl pa3BUTUS NpeACTaBIeHUH O QoTocuHTe3e. 3HayeHHe padoT
[Tpuctnu, Unrenraysa, Tumupszesa, Omepcona, KansBuna u 1ip.

2. O61mas xapakTepucTHKa mnpouecca porocuHTe3a. OyHKIMOHAIBHAS POJIb TEMHOBBIX U
CBETOBBIX peaKLUi, UX B3aUMOCBS3b.

3. CrpykTypHas oOpraHu3alnus  XJIOPOIJIAcTOB.  THIIaKOWABI,  TpaHbl, JaMeJIbl:
Mop(hoIOrHsl, XMMUYECKHH COCTaB, poJib B Ipoliecce (POTOCHHTESA.

4. OcHOBHblE M BCIIOMOTaTelbHble (POTOCHHTETUYECKHE IUIMEHTBl. XHMHUYecKas
CTPYKTYpa, QYHKIIMH, CIEKTPHI MOTJIOLICHHUS.

5. OcuoBuble komnoHeHTHI PCA. Ctpoenue, ¢yHkuuu. Ilonstue o dortocucremax,
JIOHOPAxX M aKLENTOpax AIEKTPOHOB, PEaKIIMOHHBIX IIEHTpaxX (POTOCHHTE3A.

6. OOmiast xapakTepUCTHUKa peakUuil CcBeToBOW (a3pl oTocHHTE3a,  3HAYCHHUE,
HHEpreTHKa.

7. IloHATHE O UUKINYECKOM, HELMKIMYECKOM M ICEBJOLMKINYECKOM TPAHCIIOPTE
AIIEKTPOHOB B X0/ CBETOBOH (a3bl porocuHTesa. VX sHepreruka u GyHKIIMOHAIbHAS POJIb.

8. dotodochopunpoBanue, TUIBL, CyTh U 3HaueHHe. CBs3b poTodochopunpoBanus ¢
TPAHCIIOPTOM 3JIEKTPOHOB B (POTOCUHTETUUECKUX MEMOpaHaXx.

9. C-3 nyth Pukcanuu yriekucnoTs! (nukn KamnpBuHa) mpu  ¢dotocunTede. OCHOBHBIC
(a3bl, SHEPreTUYECKHM BBIXO/.

10. C-4-nyte ¢ukcanuuu YrIEKUCIOTH B  mporecce ¢orocuHTe3a. OOrmmas
XapaKTepUCTHKa, 3HAYEHUE B IPUPOJIE.

11. uTeHCUBHOCTH (DOTOCHHTE3a, €ANHUIIBI U3MEPEHHsI, METObI onpeneneHus. CBs3b
WHTEHCUBHOCTH (DOTOCHHTE3A C IEPBUYHON MPOAYKIIHECH.

12. 3aBucuMocTh (OTOCHHTE3a OT BHEIMIHUX (AKTOPOB Cpeabl (CBET, TeMmIleparypa,
KOHIIEHTpALUs YIJIEKUCIIOro raza u Jp.).
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Paznen 4: JIpixanue pacteHui

1. Mecto npixaHus B cucreMe oOMeHa BewlecTB. JIpIxaHue M (QOTOCHUHTE3, MX
B3alMOCBS3b, UEPTHI CXO/ICTBA U PA3JINYUSL.

2. Teopus Ouosnoruyeckoro okucieHus. IIoHATHE O BOCCTAaHOBUTEIBLHOM IOTEHIIMATIE.
OcHoBHBIE OKHCTUTENbHBIE (hepMeHThl. CBOOOIHOE OKHCIICHHE.

3. OOmias xapakTepucTuka JpixaHus. OCHOBHbIE (Da3bl M SHEPreTUYECKUNA BBIXO/.

4. BpoxeHue Kak KaTaboJIMYECKUN MPOIIECC, SHEPreTUIECKUN BBIXOI. Bubl OposkeHwHs.
I'eHeTrueckas cBsI3b IbIXaHUsI U OPOKEHHUS.

5. CyOcTpaTbl AbIXaHUS W JAbIXaTeNbHBIA KO3((uIMEHT. YTieBOAbl KaK OCHOBHOM
cyocTpar npixaHust pacteHuid. [Iporecchbl, 00beAMHAIONME PA3IUUHbIE ITyTH JBIXaTEIbHOIO
oOMeHa.

6. AHa’poOHas (¢aza JpIxaHus. [JMKonn3, OCHOBHBIE (Da3bl, IHEPreTUUECKUN BBIXOJ.
[TonsaTue o cydberparHoM ochopunrpoBanuu.

7. OOmas xapakTepucTuka a’poOHOM ¢a3pl napixanus. OcHOBHBIE craauu. Pounb
MUTOXOHJIPHI B IPOLIECCE AbIXAHMUS.

8. Iukn KpeOca, xumu3Mm, sHepreTHueckuil BbIXoJ. buosormueckas pojib B KU3HU
pacTeHui.

9. OcHOBHBIE AJIEMEHTbl U MEXaHHU3M PabOThl JIbIXaTEIbHON 3JEKTPOH-TPAHCIOPTHOM
uenu. OxucnurenabHoe GocHopuINpOBaHUE.

10. Tuns! pochopunupoBanus. ATD kak OCHOBHasI SHEPreTUYECKasl BaTIOTA KISTKH.

11. IlerTo3odochaTHbIii MyTh OKUCICHUS TIIFOKO3bl. Ero XUMU3M M 3HAYCHUE B JKU3HH
pacTeHui.

12. VIHTEHCUBHOCTb JbIXaHUS, EOUHMUIBI M3MEPEHUS U METOAbl OIPEIEICHHUS.
3aBUCUMOCTb HHTEHCUBHOCTHU JBIXaHUS OT BHEIIHUX YCJIOBHI: TEMIIEpATyphl, KOHLIEHTPALIUN
KHCJIOPOJIa U YIIIEKUCIIOTO Ta3a, Bojabl. Dddekt [Tacrepa.

Paznen 5: MunepanbHOE IUTaHUE PACTEHUI

1. Wctopust m3ydeHHs] IpPOLECCOB KOPHEBOI'O MHUTAHUSA pacTeHUuil. OCHOBHbBIE TEOPHUHU.
3axonsl FO.JIubuxa.

2. DneMeHThl, BXOASIINE B cOCTaB pacTeHui. OpraHoreHsl, Makpo- U MUKPOIJIEMEHTHI.
XVMMHUYECKUI COCTaB 30JIbI PACTEHUM, METOJBI OIPEEIICHNUS.

3. ®u3nonoruyeckas poib a3oTa B pacTeHUsX. JlocTynHble GOpMBI 1 HCTOYHUKHU a30Ta.
CuMnToMBl HEOCTAaTKa a30Ta. PacTeHMs ¢ yKIOHAIOIUMUCS TUIIAMHA a30THOTO MUTaHUS.

4. KpyroBopoT azota B NOpPUPOJE,  IKOJOTMYECKUE TPYNIBl MHUKPOOPTaHU3MOB,
Y4YacTBYIOLIHE B HEM. XHUMH3M a30T(HHUKCAIHH.

5. KpyroBopor a3ora B pactreHusix (mo IIpsHumnukoBy). B3aumocs3p a3oTHOro u
YIJIEBOAHOTO OOMEHa.

6. ®uznonorudeckas poib Gocdopa u cepsl B XKU3HU pacTeHuil. JloctynmHbie HOpMBI,
ucToyHUKN. CUMIITOMBI HEIOCTATKA.

7. ®u3HoN0ruYecKas pojib MaKpO3JIEeMEHTOB-METAIJIOB B KU3HU pacTeHui. [locTymnHbie
¢dopmbl, ncTouHUKH. CUMITOMBI HEOCTATKA.

8. ®uznonornyeckasi posib OCHOBHBIX MUKPOAJIEMEHTOB B )KM3HU pacTeHuil. JocTymnHbie
¢dopmbl, ncTouHUKH. CUMIITOMBI HEIOCTATKA.

9. Ponb cOOTHOIIEHHSI MOHOB IMOYBEHHOTO PAacTBOpPA B KU3HU pACTEHHH. AHTarOHU3M
VOHOB.

10. ®wusznosoruvyecKkue OCHOBHI TPHUMEHEHUS MHUHEPAIbHBIX ynoOpeHuil. Bumbl
MHUHEPAJIbHBIX Y100pCHHIA.

11. [TouBa Kak MCTOYHMK MHUHEPAIbHBIX BEIIECTB ISl paCTEHUN. 3HAYECHUE MOYBEHHBIX
MHUKPOOPIraHu3MOB. Pojib KOHTaKTHOro OOMEHa MEeX]ly ITOYBOM U KOpHEM.
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12. TlornomeHne MHUHEPAIbHBIX 3JEMEHTOB PACTECHUSAMHU. THUIIBI MOCTYIJICHUS BEIIECTB
B pacrenus. J[prxkymue cuibl. Pabota AT®a3HbIx
HAacOCOB.

13. PaguanbHblii TpaHCHOPT MMHEPAIBHBIX BEUIECTB B KOpHE. J[BHXKyllue CUIIBL
Cumnuiact ¥ anoracr.

14. JIBuxyuie cuibl JajdbHErO TPAaHCIOPTAa BEIIECTB B PACTEHUsAX. 3arpyska u
pasrpys3ka KcuiieMsl U (105Mbl. PeyTuinmnzanus MUHEpaIbHBIX 3JIEMEHTOB.

15. Posib KOpHS B JKU3HEIEATENBHOCTH pacTeHus. KopeHb Kak opraH npeBpalleHus u
CHHTE3a BEIIECTB B PACTCHUSX.

16. Bnusnue BHemHux yciosuit ( pH, t, cBet, Boja) Ha MOTJIONICHUE U MEPEIBUKECHUE
MUHEpaIbHBIX AJIEMEHTOB B PACTCHHUSIX.

Pa3znen 6 u 7: Poct, pa3Butue U yCTOWYUBOCTh PACTEHUI.

1. O6mue npeacTaBiIeHuss O POCTE U Pa3BUTUU PACTEHUH, B3aUMOCBSI3b ITUX MPOLIECCOB.
Kpurepuu pocra u pazsutust. MeToasl onpeneneHus CKOpoCTH pocTa.

2. OcHoBHbIE (a3bl )KU3HEHHOI'O LUKJIA PACTUTEIbHOM KieTku. dusnonornyeckue u
CTPYKTYpPHBIE IEPECTPOMKH B KIIETKaX Ha Kaxm0i asze.

3. IloHsATHE O MUTOTHMYECKOM ILMKIE KJIETKH. DU3HOIOIHYecKue MepecTporKu IMpH
MOJTrOTOBKE K AeneHuo. O0mas xapakTepuCTHKa OCHOBHBIX ()a3 MUTO3a.

4. Drambl OHTOr€HE3a BhICIIMX pacTeHuil. @usmnonoruyeckue u Mopdosornyeckue
W3MEHEHHS Ha KaKIOM 3Tane, UX B3aUMOCBSI3b.

5. CucteMsl perymsiuuu ¢pusnonorudyeckux GyHkui y pacreHuil. TUNBI 1 MEXaHU3MBI
peryIIsIun.

6. ®UTOrOpMOHBI KaK OCHOBHBIE PEryssTOpbl (U3UOJIOTHUECKUX IporeccoB. OOmas
XapaKTEPUCTHKA MEXaHU3MOB JIEHCTBHSI (PUTOTOPMOHOB.

7. Buasl poCTOBBIX TOPMOHOB PACTEHUM U MHTMOMTOPOB POCTAa. XMMHUYECKOE CTPOCHUE,
JoKanu3anus, GU3N0IOrHIecKoe AeUCTBUE.

8. T'opmoHasnbHas KoHIenuusi LBeTeHHs pacteHuil. Ilonstue o ¢nopurene. Ponb
doTomeproaa B IIBETEHUN PACTCHUI.

9. Mopdorenez pacteHuid, cocrapistomue ero mnpouecchl. Juddepenuuporka u
opraHoreses. [lonsTue o KoppensaTuBHOM pocTe. PereHeparnus y pacTeHU.

10. BnusHue ¢akTopoB cpeipl Ha pocT M pa3BUTHE pacTeHHi. duToxpom, ero
XUMHUYECKasi MpHUpoja U GU3NOIOrHuecKoe 3HaueHue. Spopuzanus 1 GOTONepUOaU3M.

11. JIBmxenust pacteHuil. Tponu3mbl, HACTUM U TakcHchl. PU3MOIOrHYEcKas MpHpPoOJa
POCTOBBIX JBIKEHHA, POJIb (PUTOTOPMOHOB.

12. ®usuonoruyecKkue OCHOBBI yCTOWYMBOCTH pacTeHUM K cTpeccaMm. Buabl
YCTOMUYMBOCTHU. 3aKaJIUBaHUE PACTEHUM.

YciaoBus BeICTABJIEHHS OIICHOK:

OneHKa «OTJIMYHO» 3aCIy>KUBAeT CTYJEHT, OOHApYXMUBIIMH CHCTEMAaTHYeCKOe H
r1yO0oKoe 3HaHue y4eOHOro mMaTepuania 1no Gpu3noJIOruH PaCTeHUN, JAEMOHCTPUPYIOIIUN MOJIHOE
U CaMOCTOSTENIbHOE PACKphITHE BOMNPOCOB Omiera B 00beMe MpOrpaMMbl, CHOCOOHOCTH SICHO U
MMPaBUJIbHO OTBC€YATH HA AOIOJHHUTCIBHBIC BOIIPOCHI 3K3aMCHATOPOB, YMCHHUEC HCIIOJb30BaTh
CPaBHUTENBHBIA MOAXOA TpPH M3JIOKEHUH MaTepuana, COINpPOBOXKIATh OTBET IPUMEpPaMH,
YCTKOC M MPaBHUIIBHOC OIIPCACICHUC OHMOJIOTHYECKUX HOHSITHfI, HCIIOJIb30BAHUE TCPMHUHOB,
yYMEHHE MoKa3aTh 3HAUMMOCTh IKOJIOTHUECKUX (PAKTOPOB B 00ECHICUECHUH JKU3HECSITEIbHOCTH U
SBOJIIOIIMN PACTCHUH.

O1neHKa «XOpOWIO» 3aclyKUBAeT CTYACHT, OOHApYKMBIIMHA IOJHOE 3HAHUE Y4eOHOTO
MaTepHala, yCBOUBLIMHA OCHOBHYIO JIUTEPATypy, PEKOMEHIOBAaHHYIO B IIPOrpaMMe, MOKa3aBLIMH
CHUCTEMaTHUYECKUI XapakTep 3HAaHMM IO JUCHMIUIMHE,  HO IPU 3TOM JOMYCTHBILIUM HeE
MPUHIHUITHAIBHBIC ITOTPCIIHOCTH
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OneHka «yI0BJIE€TBOPHUTEIbHO» BBICTABISETCS, €CIM CTyICHT  BBINOJHMI 3aJaHUE WIH
OTBETHJI HAa BOIPOC, HO IIPU 3TOM OBLIH JOMYIIEHbI MPUHIMITAAIbHBIE OMOJOTHUECKUE OLTHOKHM;
YPOBEHb BJAJCHHsI OMOJIOIMYECKMMM HOHATUSMM HEBBICOKMM, HEJOCTaTOYHAas Pa3BUTOCTh
OCHOBHBIX 300JIOTMYECKUX 3HAHUN U YMEHUM.

JlokymeHT cocTaBiieH B cooTBeTcTBUM ¢ TpeboBaHusmu PI'OC BO mo HampaBiieHHIO
noarotroBku 44.03.05 Ilenarormueckoe oOpa3oBanue (C OByMsS HPOQPHISMH TOATOTOBKH),
YTBEP)KJIEHHOTO Mpuka3zoM MunoopHayku PO Nel25 ot «22» despans 2018 1.

Pa3pab6orumk: kana.6non.Hayk, goueHt kadheapsl EH/[  I[Moabino B.A

Hacmoswas npocpamma, He Mmodcem Obimb 60CNpoOU36e0eHa HU 6 Kaxol ¢opme 6e3
npeosapumenbHo20 NUCbMEHHO20 paspeulenus Kagheopwvl-paspabomuuxa npocpammoi.



