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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 JUCHUIIJIMHBI 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 JTOCTHXKEHUSI KOMIIETEHIINN

Komnerenuusi | UHAuKaTOPbI KOMIIETEH U Pe3yabTaThl 00yyeHHs

VK-1 I/IIlKYK‘l.l

OcymiecTBIIsSIET TOUCK,
KPUTHUYECKUM aHAJIU3 U CUHTE3
nH(popManuu, HeOOXOAUMOM ISt

pCUICHU IMOCTABJICHHBIX 3a/1a4

3HaTh: 6a30BYI0 TEPMUHOJIOTHIO 110
(bu3HoNIOrHH pacTeHUH

YMeTb: TOrHYecky BEpHO BHICTPAUBATh
YCTHYIO W TIHCBMEHHYIO PeYb C
UCIOJIb30BAHUEM TEPMUHOB U TIOHATHH

HKyx1.2
IIpuMeHseT CUCTEMHBIN MTOAXO0

AJId PpECIICHU IMOCTaBJICHHBIX 3a1a4

13 00acTu GU3UOJIOTHN PACTCHUI
BJIaIIeTI:Z HaBbIKaMH Hy6JII/I‘-IHBIX
BBICTYIIJICHHI U PEYE€BOTO ITUKETA
OCO3HAaHHOI'0O YTCHUS 11O BOIIPpOCaM
(U3HOJIOTHH pACTEHUN




OIlK-2 UK onk2.1 3HaTh: OCHOBHBIC MIPUHITUIIBI
y4acTBYET B pa3pabOTKe OCHOBHBIX | IIOCTAHOBKH 3KCIIEPUMEHTOB C
M JTOTOJIHUTEIBHBIX PaCTUTENHHBIMH O0BEKTAMHU, TOAXObI U
o0pa3oBaTenbHbIC MPOTPAMMEL METO/Ibl aHAJIN3a U OLIEHKH PE3YyJIbTaTOB
NIK onk2.2 71a00PaTOPHBIX M MOJIEBBIX
pa3pabaTbiBacT OT/IEIbHBIC HCCIICOBAHUMN.
KOMITOHEHTHI OCHOBHBIX U YMeThb: MpOBOAUTH
JIOITOJTHUTEIbHBIX AKCIIEPUMEHTAIBHYIO PaboTy ¢
00pa3oBaTeNbHBIX MPOTPaMM PacTUTENBHBIM MAaTEPUATIOM,
MK onk2.3 AHaJM3UPOBATH MOJYYEHHBIN MaTepurall,
OCYIIIECTBJISIET BEIOOD JieJaTh COOTBETCTBYIONINE BHIBOJIBI.
WHCTpYMEHTapusi HPOPMAITMOHHO- | BiameTh: OCHOBHBIMU HAaBBIKAMU U
KOMMYHHKAITUOHHBIX TEXHOJIOTH YMEHHSIMH pabOThI C PACTEHUSMU,
MIPU IPOCKTUPOBAHUM CTPYKTYPHI M | HEOOXOAUMBIMHU IS IPABHIIBHOTO
coJiepKaHUsI OCHOBHBIX U MOCTPOCHUS COOTBETCTBYIOIINX
JIOITOJTHUTEIBHBIX Pa3zieNoB MIKOJIBHOTO Kypca OMOJIOTHH.
00pa3oBaTeNbHBIX MPOrPaMM

OIIK-8 MK onxs.1 3HaTh: 0COOEHHOCTH U MEXAHU3MBI

JleMOHCTpUpYeT crieuaIbHbIE
Hay4yHbI€ 3HAHUS B T.4. B
IpeaMETHOM o0aacTu

HK onks.

OCYILIECTBIISET MEJarOrMYECKYIO
NeSITEIbHOCTh HA OCHOBE 3HAHUU
BO3pPAacTHOM aHAaTOMUMH,
(U3HONOTUH U HIKOJIbHOM TUTHEHbI
MK onks.3

Biageer meronamu Hay4HO-
NeAarorn4eckoro

HCCIIEA0BAHUS B IIPEAMETHOU
obnacTu

HIK onks.4

HCIOJIb3YET METO/BI aHAJIN3A
MIE€JarOrn4eCKON CUTYyallnH,
npodeccuoHaIbHOM peduiekcun Ha
OCHOBE CIEIMAIbHBIX HAYYHBIX
3HAHUU

IIPOLIECCOB TPaHCIUPALUH,
(1)OTOCI/IHT6321, JAbIXaHHWs, BOOAHOI'O 1
MUHEPAIBHOIO IUTAHUs, CHHTE3a U
MMpeBpalICHUA BECUICCTB B PACTCHUAX
3aKOHOMEPHOCTH POCTA U Pa3BUTHS,
MCXAaHU3MOB ITOBPCKACHUA OPraHOB
pacTeHui

YMeETh: 00BACHITE XUMHUYECKUE OCHOBEI
OMOJIOTUYECKUX TPOLIECCOB U
(bu3HoIOrnYecKre MEXaHu3Mbl paboThI
Pa3IMYHBIX CUCTEM U OPraHOB
pacTeHuil.

BiageTts: MeToaMKaMHU peanu3alnuu
(byHIaMEHTAIBHBIX 3HAHUU 110
(bU3MOIOTHH pacTEeHUH Ui peleHus
IIPAaKTHYECKUX 3a/1a4 B PACTCHUEBOACTBE
U JPYTUX OTpAcIaX




IV. COAEP/)KAHUE U CTPYKTYPA JTUCHUIIJIMHBI

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 npomexxyTouHOM aTTecTaluu: S9K3aMeH, SK3aMeH 80/2,2 54 26
KonrakTtHas pabora 219/6,1 109 | 110
KonTposs (KO) 20/0,5 10 10
OO61mas TpyA0eMKOCTh qachl 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. Knerounast Teopusi IPUMEHUTEIBHO K PACTUTEIBHBIM OPTaHU3MaM.
1.3. XuMuueckrue KOMIOHEHTHI PACTUTETHHON KIETKH.
1.4. OcHOBHBIE CTPYKTYPHO-(DYHKITHOHAIbHBIE KOMITOHEHTHI PACTUTEILHON KIIETKH.
1.5. KneTka kak oCMOTHYECKasi CUCTEMA.
Pasnen 2. BOJIHBI PEXXUM PACTEHUIA
2.1. MexaHU3MBbI IOCTYIUICHHSI U TIEPEIBUKECHHSI BOABl B PACTCHHSIX.
2.2. UcnapeHue BOABI PACTEHHUEM.
2.3. ®U3HOIOTUYECKUE OCHOBBI YCTOMUYMBOCTU PACTEHUH 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 COCTABIISIONINE €€ CTaIUH.




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. ®u3nonorudeckast pojib OCHOBHBIX OMOTCHHBIX 3JIEMEHTOB.

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 U PABBUTHE 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 PACTEHUH K CTPECCOBBIM BO3ICHCTBHSM, (DU3UOIOTHUECKUE
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,,
YCTOWYUBOCTD 40 64 30 , TECTBI, NAK 134

pacTeHui BOIIPOCHI OIK2.2,

KOJIJIOKBUY NJAK

MOB OIIK2.3

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

U JIbIXaHUE pacTeHUI COOOIIEHU UK

: OIIK8.1,,

KOHTPOJIbH NJAK
50 40 31 | bIe BOIIPOCHI |  OriKs2, 121

, TECTHI, UK

BOITPOCEHI OI1K8.3,

KOJUIOKBUY NJAK

MOB OIK8 4.
3. | DKk3aMeH, dK3aMeH - - - - 80
Hroro 90 104 61 - 335
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[Ipaktnueckue 3anarus B mnoarpynmax (10-15 demoBek) mnpoBoasTcs B (dopme
HHIUBHUIYAJIbHBIX na6opaTopHHx SKCIICPUMCHTOB U I'PYHIIOBBIX JCMOHCTPALIMOHHBIX OIIBITOB C
UCIIOJIb30BAaHUEM PACTUTEILHOIO MaTepraia (KOMHATHBIC U CEIbCKOXO03SCTBEHHBIC PACTECHHUS).

4.4. MeToan4yeckne yKa3aHusl M0 OPraHU3alUU CAMOCTOSITEIbHON Pad0ThI CTYIEeHTOB

Beck anroputm opraHM3aldu CaMOCTOSTENbHON pabOThl CTYACHTOB IPHUBEAEH 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 mpakTUYecKue 3amaHus 1o (u3uonoruu pacteHuii / Y4eOHO-
MeTroandeckoe rmocodue.- Upkyrck, 2014.- 210,

YkazanHble TOCOOUS MPECTABISAIOT COOOH TEOPETUUECKOE U MPAKTHUECKOE PYKOBOJICTBO 10
BBIMIOJTHEHUIO M O(OPMIIEHUIO TECTOBBIX, KOHTPOJBHBIX M IJIA0OpaTOpPHBIX pPabOT IO BCEM
MOIyJIsIM (U3HOSIOTHH pacTeHnid. CaMocTosTeNbHasE padoTa OpraHu30BaHa TAKMM 00Pa3oM, UTO
B X07ie OOY4YEeHHUsI CTYJEHTHl TMPEXKJIe BCEro y4yarcst IpuodpeTarb U NPUMEHSATh 3HAHUS, UCKATh U
HAXOAWTh HY)KHBIE JUII HUX CPEICTBa OOY4EHHUS M MCTOYHUKH WH(POPMALMU, YMETh paboTarh C
Oounonornueckumu oObekTamu. CaMocCTosiTeNIbHAs paboTa CTyIeHTa HampaBjieHa Ha yriyOlieHue
3HAHUM 10 H3y4yaeMOMYy IIpeaMeTy, a Takke Ha (OpPMUPOBAHUE YMEHUH CaMOCTOSATEIbHO
MPOBOJIUTH aHAJIU3 U CHHTE3 HA OCHOBAaHMH MMEIOILIETOCs MaTepHuaia.

Temamuka camocmo;lmeﬂbublxpa6om

1. CBepxciiabble CBEUCHHS PACTCHUIA, MEXaHU3MbI, METOBI U3MEPEHUSI.

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

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

4. CtpykTypHO-(PYHKIIMOHAs OpraHu3aius (OToOCHHTeTHYeCcKoro amnmnapara. [Ipomeccsl
pEeryJsIHM NEePBUYHBIX peakuid (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 OpraHu3MOB: CUCTEMBI PETYJISIUN U YIIPABICHUS.

9. HakoruieHne HUTPAaTOB B PACTEHHUSIX.

10. Ponpb Tamoii BoABI B pOIECCEe POCTa PAaCTEHUH.

11. bruonornyeckne puTMbl paCTEHU.

12. OcMoTHYECKHUE SBJICHUS B PACTEHUSIX.

13. Cocymas cuita TMCTBEB PACTEHUH, POJIb B BOJHOM PEXHUME.

14. YuacTtue pacTeHHii B KpyrOBOpOTE BELIECTB B IIPUPO/IE.

15. buorecTupoBaHNE TOKCUYHOCTH MIPUPOJHBIX U CTOYHBIX BOJI.

16. BnusiHre (uTOropMOHOB Ha POCT M pa3BUTHE pacTEHUM

4.5. IlpumMepHasi TeMAaTHKAa KypPCOBBIX padoT (IIPOEKTOB):
Y4eOHBIM IUTAaHOM HE TIPETYCMOTPEHO HANTMCAHNUE KYPCOBBIX Pa0OT (ITPOEKTOB).

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
BO3JICHCTBUSX;

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
M3MEPEHHUS IJTMHBI PAaCTUTEIBHOMN TKaHU (110 Y pUINPYHTY);

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. Onpeenenrie MHTEHCUBHOCTH (POTOCUHTE3a METOJIOM aCCUMUIISIIIUOHHOMN 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 reTepoaykCHHa 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 JIUTEPATypPhbI:
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. : wn ; 20 cm. - (Beicumiee npodeccuoHanbHOoe oOpa3oBaHHE : MEAarormyeckKue
CHennanbHOCTH). - bubmmorp.: c¢. 135-136. - ISBN 5-7695-1744-1 : (19 5k3.)
2. Mensenes, Cepreii CemenoBuu. @wusumonorus pactenuit [Tekcr] : [yueOHHK] /

C. C. Mengenes. - CII6. : BXB - IlerepOypr, 2021. - 496 c. : un. ; 24 cm. - (YueOHas
auTepaTypa s By3oB). - bubnuorp.: ¢. 483-496. - ISBN 978-5-9775-0716-5 :.(35 7k3.)

3. HoneiHoB B.A. OpraHuzanusi caMOCTOSATEIbHOW pPabOTHI CTYAEHTOB MO (U3HOJIOTHU
pacrenuii [Tekcr] : yueG.-meron. mocobue / B. A. IlombmoB ; Boct.-Cu6. roc. akam.
obpazoanus. - Upkyrck : MU3a-80 BCT'AO, 2011. - 132 c. (6 2k3.)

4. Tlonesoii, BeeBonon Bnamumuposuu. ®usnonorus pacrenuit [Texcr] : y4ueO. ans 6uou.
crert. By3oB / B. B. IloneBoii. - M. : Beicr. mk., 1989. - 464 c. : un. ; 24 cm. - bubmmorp.:
c. 454-457. - TIpeam. ykas.: c. 458-464. - ISBN 5-06-001604-8 :. (52 7k3.)

5. Axymkuna H.W. ®usnonorus pacrenuii [Tekct] : yuel. mist CTya. By30B, 00yd. IO CIIEII.
032400 "buonorus" / H. U. Axymkuna, E. FO. baxtenko. - M. : Bmamoc, 2005. - 463 c. (11 3x3.)



0) CIMCOK ABTOPCKUX METOANYECKHX Pa3padoToK:
1. TlomeiHoB B.A. Opranuzanusi CaMOCTOSTEIBHOW pabOTHl CTYIEHTOB MO (U3UOJIOTHU
pactenuii/ YuebHo-Meroauueckoe mocoowue.- Upkyrck, 2011.- 134 c.
2. ToneiHOB B.A. YueOHBIE MpakTHUYECKUE 3adaHUs MO (PU3UOJIOTUU pacTeHwil / YdeOHo-
MeTroandeckoe rnocoowue.- Upkyrck, 2014.- 210 c.*
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1. catalog.iot.ru — karasgor o6pa3zoBare/ibHbIX PecypcoB ceTu MHTepHeT
2. www.ed.gov.ru — caiit ®enepanbHOr0 areHTCTBa 10 00pa30BaHUI0 MUHHCTEPCTBA
obOpazoBaHus U Hayku PO
3. http://window.edu.ru/window/library
4. http://nature.web.ru/
5. http://www.rusplant.ru/
6. DnexkTpoHHBIE aipeca OUOINOTEK.
7. http://library.isu.ru/ - Hayunas 6ubmuorexa UT'Y.
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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 MPAKTUIECKUX M JTA00OPATOPHBIX 3aHSATHIA, TPYIIIOBBIX U
WH/IMBUYaJIbHBIX KOHCYJIbTAIlMH, TEKYIIET0 KOHTPOJI U MPOMEKYTOUHOM arTectanuu - Ha 20
pabounx MecT (HE0OXO0AUMOCTh pa3/iejeHus Ha MOArpynnsl no 10 yenoBek), yKOMILJIEKTOBaHHAs
CHeLHaTU3UPOBAHHON MeOeIbI0 U TEXHUYECKMMHU CPEJCTBAMU O0yUYeHHMs, y4eOHO-HATIISAHBIMU
nocoOusiMH, JabOpaTOPHBIM  00OpyAOBaHHEM  (CHEKTPO(OTOMETpP, DJIEKTPOHHBIE  BECHI,
(doToKaIOpUMETP, MHUKPOCKOIBI, TEPMOJIIOMHHOCTAT M Jp.), XUMHYECKUMHM pEaKTUBAMH U
crenuaibHOl nocynoi (kon0bl, mpoOupky, yamku [leTpu, TUTpOBaIbHBIE KOJIOHKH U JIp.);

- JUI CaMOCTOATENbHOM paboTs! - Ha 30 pabounx mect: komnbioTep Celeron Intel 775S — 30 m;
kommyTtatop 8 port MINI SWITCH, xommbroTepHas TEXHHUKA, TMOJKIIOYCHHAs K CETH
«HTepHET» € OOLIMM JOCTYNOM B 3JEKTPOHHYIO MH(POPMALMOHHO-00pPA30BATENbHYIO CPEILy
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 Hos10ps
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.

- IHTEepaKkTUBHBIC JTEKIIUN U MMPAKTUICCKHIE 3aHITHS.
- TexHosorust mpoOIEMHOTO OOyUCHHS.

- Komnoksuym.

- Hayuno-uccnenoBarenbckas paKkTHKA.

- UrpoBbie MOAETUpPYIOIIHE TEXHOIOTUN

7.2. IIpuMepHBIi CIUCOK J1a00paTOPHBIX padoT Mo ®PU3M0JIOrUM PacTeHHI
1. I3meHeHne npoHnIaeMoCcTi MeMOpPaH ISl BEIIECTB KJIIETOYHOI'O COKa IPU CTPECCOBBIX
BO3JICUCTBUAX
2. JIBUKEHHME LIUTOIIA3MBbI B KJIETKaX 3JI0JEH.
3. IlpuroroBieHue HCKYCCTBEHHON KieTouku TpayOe.
4. SIBneHue M1a3MONIN3a U JIeIUIa3MOJIN3a B PACTUTENbHBIX KIETKAX
5. Ompenenenre H30TOHNYECKON KOHIIEHTPAIIMK BHEITHETO PACTBOPA METOAOM H3MEPEHHS
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 BHEUIHUX YCJIOBUM HA YCTbUYHBIE JABHIKCHMSL.
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. ITurMeHTHI 3€51eHOro JIUCTa
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. ObnapyxeHue GoTocHHTE3a METOJJOM KpaxMallbHOW MpoOsl 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 pa3IUIHBIX 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. OmnpeneneHue KapocTOMKOCTH pacTeHHi
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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 J) 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# mpecTaBIsaIOT 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. Oxpyrible OTBEPCTHSI HAa CPE3€E LIEHTPAIIbHON 4aCcTH 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) CEpAlCBUHE 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 ceMsH pacTeHUul (opMUpyeTcs U3

a) OIUIOJIOTBOPEHHOW SHIEKJIETKH 3aBsA3d  ©) OIUIOJOTBOPEHHON LEHTPAIbHOM KIIETKU
3apOJIBIIIIEBOTO MEIIKa B) HEOIUIOJOTBOPEHHOW SMUIIEKJICTKH 3aBs3M T) HEOIUIOJOTBOPEHHOU
LEHTPaJIbHON KJIETKH 3apOIBIIIEBOTO MEIIKa J) CTEHOK 3aBS3H

10.Ecitu BeTOuKy »31101eM TOMECTHTH B BOJYy W 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,
OpraHWYecKHe BEIIECTBA B) OpPraHMYECKHE BEIIECTBA, MUHEpPAIBHBIC BEIIECTBAa, BOJAA 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 ©) HAyaJlo AKTUBHOTO COKOJIBUKEHHS B) MOBBIIIEHUE TEMIIepaTypbl
LEHTPaJbHOW YacTH CTEONIsI T) yBEJIMYEHHE KOJUYECTBA KOPHEBBIX BOJIOCKOB J) 3aKjajaka
OOKOBBIX 1TOOETOB

14. buononumep, COCTaBISAIONIMNA OCHOBY KJIETOYHON CTEHKH PACTEHUI

a) KpaxmaJsl 0) [eJuTo03a 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. Autukonony AI'A na tpancnoptHoii PHK cootBerctByet kon Ha JJHK

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) IEJUTI0JIO3bl U OCJKOB B) OCITKOB W JIMIMJIOB T) JIMIHJAOB 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 OHTOTEHE3€ B) TEOPUU SBOIIOIUH T) KICTOYHOU
TEOpUHr

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 GoTOCHHTE3a 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 o00Opa3yloTcsi CJIOXKHBIE OpPraHMYECKHE BEIIeCTBA M3 HEOpraHuveckux O) Ha
o0pa3oBaHNE OPraHWYECKHX BEIIECTB MCIIONB3YETCS COJHEYHas SHEprus B) Ha oOpa3oBaHUE
OpraHMYECKHUX  BEIIECTB  HCIIOJIB3YeTCS  OJHEPrus, OCBOOOXJaeMas TIpU  OKHCICHUU
HEOPraHMYECKUX BEIIECTB T) NPOHMCXOJUT pPAa3JIO’KEHHE BOABI 1) B KIETKax o00pa3yroTcs
CJIOKHBIE OPTraHUYECKHE BEIIECTBA U3 MPOCTHIX OPraHNYECKUX

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) azordukcanust 6) poTocHHTE3 B) TPAHCISIHS T) IbIXaHUE [1) XEMOCHHTE3

25. CxoacTBO GyHKIMH XJIOPOILJIACTOB M MUTOXOHAPUNA COCTOUT B TOM, YTO B HUX TIPOUCXOIUT
a) cuate3 MoJiekyln AT® 0) cMHTe3 MUMUI0B B) OKHUCIIEHHWE OPTraHMYECKHX BEUIECTB T) CUHTE3
[JIIOKO3bI J) TJIMKOJIN3

26. MoHOMEpPOM MOTUMEPHON MOJIEKYJIbI OelIKa SBIIIETCS

a) aMMHOKHUCIIOTa 0) HYKJIEOTH B) a30TUCTOE OCHOBAHME T) IJIIOKO3a JI) KUPHASI KUCTIOTa

27. OmnpenenuTe KOIUYECTBO aMHHOKHCIOT, 3akoAupoBaHbix Ha M-PHK B ykazanHoi Hmke
MIOCJIEIOBATEIFHOCTA HYKJICOTHIIOB, €CIIM TIOCIEAHUN KOJOH SBJISIETCS TEPMUHUPYIOIIHM
(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)
HEPACTBOPHUMEIE COJTH J[) YACTHIIBI TIOYBBI €) HUYETO

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

a) TOJBKO OJTHOJIOJIbHBIC 0) TOBKO JBY/I0JIBHBIC B) KaK OJTHO-, TAaK U ABYIOJbHBIE T) TAKUX HET
30. KoHeuHBIM aKIIENTOPOM AJIEKTPOHOB M MMPOTOHOB MPH JIBIXaHUU SIBIISIETCS

a) kuciopoa 0) Boga B) opranuyeckue kuciaotel ) CO2 1) riokosa
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Oo0pa3sen TecTOBBIX 32IaHUM CPEICTBA TEKYIIEr0 KOHTPOJIA:

1. OcHoBarenem (hU3HONOTUN PACTCHUN KaK HAYKH CUUTAIOT

a) f.Ineiinena 6) B.ITonesoro B) XK.CeneObe 1) M.Yaitnaxsina 1) A.daMuHIIBIHA

2. Bun monenw, siBISIOMIEHCS YBETUYCHHON HITM YMEHBIICHHON KOITHEH pealbHOTO 00BhEKTa

a) oOpa3Has 0) cioBecHas B) rpaduyeckas T) pusnueckas 1) MaTeMaTHUYECKas

3. KneTouHas cTeHKa y BUPYCOB

a) umeeTcsi 0) HEe UMeeTcs

4. Uccnenyemast MoJieKyia OMOTIOIMMEPA COCTOUT U3 OJUHOYHOM MONMHYKICOTUIHOHN IIETIOUKH,
BKJTFOYArOIIel ocTaTku GpochopHOit KUCITOTHI, 1e30KCUpr003y U a3oTucThie ocHoBaHus (A, I, 1]
u T). Yro 310 32 MoJiekymna?

a) JIHK 6) -PHK B) u-PHK r) p-PHK

5. OpraHoua pacTUTENBHOM KIETKH, C KOTOPhIM Hapy)KHas MeMmMOpaHa sjpa HMeeT
HEMOCPEICTBEHHYIO CBSI3b

a) annapar ['oyib/kKM 0) XJIOPOIUIACT B) PHTOIUIA3MATHUECKUN PETUKYIIIOM T) MUTOXOHApPUSA 1)
BaKyollb

6. dyrKIHUI0 HAKOMIeHHs U oOoMeHHOro ona nonos K u Na* semonuser

a) muazMajemMma 0) Bakyosib B) BKIIIOUEHUS T') KJIETOYHAs CTEHKA J1) TOHOIUIACT

7. KitleTku cuHe-3€e1€eHbIX BOAOPOCIIEH K MUTOTHYECKOMY JIEJIEHUIO

a) criocoOHBI 0) HE CIIOCOOHBI B) CITIOCOOHOCTH 3aBHCHUT OT BHJIA

8. UacTp cOMaTHYECKUX KJIETOK 3TOTO OPraHW3Ma UMEIOT OOJIBIIOE KOJIWYECTBO MUTOXOHAPHI,
KpYIHOE AAp0. XJIOPOIUIACThl U LEHTPUOIH OTCYTCTBYIOT. Kaxmas KieTka oKpy)XeHa TOJICTOM
000JIOYKOM, COCTOSIIIEH, NPEHMYIIECTBEHHO, M3 TeMUIEIUono3bl. (ClenoBaTeibHO, 3TOT
OpTraHH3M SIBJISIETCS

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

9. TTocne TIOMEIIEHNs PACTUTENHFHON KIETKH B THIIOTOHMYECKHil pacTBOp KoHIeHTparms K
B KJIETOYHOM cOKe ctana B 10 pa3 OornbIe, 4eMm B Hapy>KHOM pacTBope. Kakwe TpaHCropTHBIE
MeMOpaHHbIe OEIKH y4acTBOBAIH B mporecce nepenoca K uepes memOpany?

a) TOJIbKO C BpallaroldM MEXaHW3MOM pPaboThl ©) TOJBKO C YETHOYHBIM B) TOJBKO CO
ckonp3smM 1) AT®a3sl 1) Bce IEPEUUCICHHBIE

10. Cocymast cuiia miaa3MoIU3UpPOBAHHON PACTUTENFHON KIETKH paBHA

a) OCMOTHYECKOMY JaBJICHHUIO KIETOYHOTO COKa 0) TYpropHOMY JaBJICHHIO B) Pa3HOCTH MEXIY
OCMOTHYECKHM M TYPTOPHBIM JABIIEHUEM TI') CYMME OCMOTHYECKOTO U TYPrOpPHOTO JAaBIICHHUS JT)

HYJIIO

11. B nHeBHOE BpeMs y MCCIEAYEeMOro PAacTeHUs MHTEHCHBHOCTb TPAHCIUpPALMU MaKCUMyM
2

cocraBisger 200 1/M°4, a NOPOAYKTHUBHOCTb TpaHCHHpanmuu - 3 1/1. B HouHoe Bpems

WHTEHCUBHOCTh TpaHCOMpaluu cHuxkaercs 1o 20 /™2, Yemy pomxHa OBITH paBHA
POAYKTUBHOCTh TPaHCHUPALUU (T/J71) y 3TOTO pacTEeHUs] B HOUHOE Bpemsi?

a)0 6)0.3 B)3 )30

12. Yepes rugaTo bl INCTHEB Y PACTEHUM B PAHHUE YTPEHHHUE YaChl BBIICISIETCS

a) GmodMHEI cOK 0) ryTTa B) Macoka T) COJIOA 1) Boja

13. Ilmomanp yTONIIEHHOW KIETOYHOW CTEHKH 3aMBIKAIOMIMX KIETOK YCTHHI] OOJBIIE TIIOMIA H
TOHKOH y

a) OJTHOJIOJIbHBIX pacTeHHil ©) JBYAONbHBIX PACTEHUN B) OAHO- U JIBYIOJIbHBIX PACTEHUH T)
TaKUX HET

14. PacteHusi, CcmocoOHBIE TIEPEHOCUTHh 3HAUWTEIHLHOE BBICYIIMBaHWE 0Oe€3 MOTepHu
KHU3HECTIOCOOHOCTH, OTHOCSTCS K TPYIIIe

a) TOMOMOTUPUYECKUX 0) MONKUIOTHAPUUYECKUX B) ME3OTHAPUYECKHUX I') TUIEPTUAPHIECKUX
15. ArperaTHoe cOCTOsIHHE, PH KOTOPOM BOJa UMEET HauOOJblIee KOJIUYECTBO YCTOMUUBBIX
BOJIOPOJIHBIX CBSI3EH

a) )KUAKoe 0) KPUCTALTUYECKHH Jie] B) HEKPUCTAJUIMUECKUH JIe]l T) Mapoodpa3Hoe

16. Tun cBsA3aHHOM BOJIBI, HAMOOJIEE CBOMCTBEHHBIH /1 000JI0YEK paCTUTEIBHBIX KJIETOK

a) KOJUIOUIHO CBsI3aHHAsi 0) OCMOTHUYECKH CBSI3aHHAS B) KAMMIUISPHAS T) TUICHOYHAS
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17. ®opMa OYBEHHOM BOJIbI, aOCOJFOTHO HEIOCTYITHAS NIl PACTCHHIa) TpaBUTAllMOHHAs O)
IUIEHOYHAsl B) KalWJUISIpHAs I') rUrpockonnyeckas18. PaguanbHblil TpaHCTIOPT BOJBI B KOPHE T10
anoIIaCTHOMY ITyTH MPOUCXOJIUT OT PU30JIEPMBI 10

a) PHIO/EPMbI 0) MApEeHXHMMBbI B) MEPHULMKIA T') KOPHEBBIX BOJIOCKOB [) COCYIOB KCHIIEMBI

19. Bun Tpancnuparuu, mpeooiajalonii y TpaBsIHUCTBIX PACTCHHUH B 3aCyXY

a) KYTHKYJIsIpHasi 0) yCTbUYHAsL B) JICHTUKYJISpHAs

20. Uccmenyem nBa nucra tomoiia. IlepBeiii mmeeT KcepoMOp(HYIO CTPYKTYpy, BTOpPOH -
OOBIYHBIN. Y KakKoro JIMCTa MHTEHCHBHOCTb TPAHCIUpPALUU OyAET BBIIIE, €CIU CyMMapHas
TJIOIIA/Ih BCEX YCTHUYHBIX IEJIEH Y 000X JIMCThEB OJMHAKOBA? a) mepBoro 0) BTOporo B)
OJINHAKOBa T') TEOPETUUYECKU HEMPEICKAZYEMO

21. KcarTomiut kak TUTMEHT OTHOCUTCS K

a) KapotuHouAaM 0) xjopodpmiam B) GakTepuoxiopopmuiaM T) GUKOOHIHHAM

22.V kakux (POTOCHHTE3UPYIOUIUX OPraHU3MOB OTCYTCTBYeT 1K1 Kanbpuna?

a) Oaktepum ©0) Bomopociu B) pacTeHHS CeM.TOJNCTSHKOBBIX T') HEKOTOPBIC PACTCHUS
TPOIUYECKOM 30HBI

1) TAKUX HET

23. Bonopaznararomuii eHTp GOTOCHHTE3a COTPSIKEH C

a) ®C-II 6) ®C-I B) KOMILIEKCOM LIUTOXPOMOB TI') 00euMHu (hoTocucTeMaMu

24. ®aza nukna KanbBuHa, B X0[1e KOTOPO#l ucmoinb3yeTcs Tonbko ATda) kapOOKCHIHMpPOBaHUS
0) BOCCTaHOBJICHUSI B) PET€HEPALIUU ') TAKUX HET

25. CaMbIM IepBBIM MTPOIYKTOM peakiiuii nukia KaapBuHa sBisieTcs

a) pochormuneprHoBLId anpaerua 0) pudynozoaudocdar B) pochorimiepuHOBas KHCIOTA T)
TIII0KO03a

26. I'umoTesy 0 CyliecTBOBaHHH TEMHOBBIA peaklUil (JOTOCHHTE3a BIIEPBBIE BHICKA3AIN

a) I'apdppon u Bonsd 6) Xo1u m Cmdiik B) OmepcoH u Apnonbg 1) KansBun u baceam n)
IlenpThe M KaBanTy

27. P/1d-kapOokcuiiaza He MpOsBIsIET OKCUI'€HA3HOM aKTUBHOCTH Y

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

28. OpraHouJ pacTUTENbHOM KJIETKH, HE YJacTBYIOIUHN B (POTOABIXaHUU

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

29. Ilponyktel mnepBuuHoM ¢ukcamuu CO; B xome Cs-Merabonu3ma y pacTEeHUR CeM.
TosncTsHKOBBIE HAKAIITUBAIOTCS B

a) MEXKJIETHUKaX 0) BaKyoJIIX KJIETOK B) XJIOPOIUIACTAX T) IUTOIUIa3Me KIJIETOK OOKJIAIKH [T)
LIUTOIUIa3Me KJIETOK Me30o(puiia

30. CeeronacbllieHne (POTOCHHTE3a MpHU O0Jee BBICOKUX HMHTEHCHBHOCTSAX CBETa XapaKTEPHO
JUIS....

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

Kpumepuu nepesoda mecmogozo oanna 6 KauecmeeHHYI0 OUEHKY nocle anpodbayuu u
K8AIUMEempu4eckol 00pabomku pe3yiomamos mecmupo8aHus COCMagieHbl 8 COOMeemcmeuu ¢
mpebo8aHUAMU K HOPMAMUBHO-0PUEHMUPOBAHHBIM MeCmam cCpeoHell mpyOHOCMU.

KauecTtBennas «2» «3» «4» «5»
OIICHKA

Jlnana3oH

TECTOBBIX OaJlIOB o 35 35-60 61-75 76-100
(% o1 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 pa3/ieiibl, 33a4l, METOOIOT HsL.

2. TpaHCHOpT BEIIECTB Yepe3 KICTOUYHYI0 MeMOpaHy. AKTHBHBIM W TAaCCUBHBIN
TPaHCHOPT, 00I1ast XapaKTePUCTUKA.

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

4. IlpokaproTUueCcKHe U dyKapuoTHueckue kietku. Cxojnctsa u paznuuus. OCHOBHBIE
IpEeJCTaBUTEIN.

5. OcoOeHHOCTH CTPOEHUSI pPACTUTEIbHOW KiIeTKH. OCHOBHBIC Pa3IM4YUsi OT KJIETOK
JPYTruX TUNOB. ' MNI0Te3a BOSHUKHOBEHUSI PACTUTENbHON KIETKH.

6. Kinerounas crenka, crpoeHue, GyHKIUH.

7. CTpoeHue 11a3MaieMMbl, OCHOBHbIE (DYHKIIUH.

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. IInacTuapl paCTUTENBHBIX KIETOK. THIIBI, CTpOCHHE, (PYHKIINH.

12. Muroxonapuu, ctpoeHre GyHKIUH.

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

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

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

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

17. Onpenenenne 0CMOTUYECKOTO AABJIEHUS U Typropa KJIETKH 110 Y pIINPYHTY.

18. Oco0eHHOCTH XMMHUYECKOT0 cTpoeHus 0enkoB U HykinenHoBbIX kucioT (JJHK, PHK).

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

20. T'emeTwmyeckwii KOJI, ero ocobennoctu. Ilonsrue "komona", cTapTOBBIE U
TEPMHUHHUPYIOIINE KOJOHBI.

21. Tuner PHK, ux poib B mporecce neperayu reHeTHIeCKOu

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

Pasznen 2: BogHslil pexXuM pacTeHHM

1. CtpykTypa 1 cBOWCTBa BO/IBl. 3HAYEHUE BOJABI B )KU3HU PACTCHUM.

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. YcThuuHas ® BHEYCThbUYHAs PEryJIUMPOBKAa TpaHchupanuu. Ponb abim3oBoi
KHCJIOTHI B PETyJISLIUN BOJHOTO OOMEHA pacTCHUH.
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7. Tunel IBUXEHUS YCThbUL. DAKTOPHI UX ONMPEACIISIONINE.

8. OCOOEHHOCTH CYTOUHOI'O X0/1a ABM)KEHUS YCTHUIL Y Pa3IMYHbIX PACTEHUH.

9. EnuHunel u3MepeHus TpaHCOUpalUWW. 3HAueHUE ToKa3aTelled MHTEHCHUBHOCTH,
IPOAYKTUBHOCTH M IKOHOMUYHOCTH TPaHCIMpALUHU JUIsl XapAaKTEPUCTUKH BOJHOIO pexuMa
pacTeHuil.

10. Kyrukynspaas tpancnupanus. Ee 0coOeHHOCTH 1 3HaY€HME B KU3HU PACTEHUM.

11. JlentukymnsipHas Tpancniupanus. Ee ocoOeHHOCTH 1 3HAaYCHHE B )KM3HH PACTECHUH.

12. BiusiHMe BHENIHMX YCJIOBUHM Ha MHTEHCHUBHOCTH IIPOLIECCA TPAHCIUPALIUU.

13. MexaHu3Mbl paJualibHOTO TPAHCIOPTAa BOJABl B PACTCHMSX, ABIKYIIUE CHIIBL.
[ToHsiTHE anOMIACTHOTO U CUMIUIACTHOTO ITYTH BOJHOT'O TPAHCIIOPTA.

14. TlonsiTue O HMIYKHEM KOHLIEBOM [IBUTaTelie M KOPHEBOM JaBJIEHUH, 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. JlOCTYMHOCTH MOYBEHHOW BOJBI Ui pacTeHuid. [loHsTHE 0
BJIQXKHOCTH YCTOMYMBOIO 3aBsAaHMsI © MEPTBOM 3ariace BOJIbI B IIOYBE.

17. ATMocdepHas U MOYBEHHAs 3acyxa, MX JIEHCTBUE HAa BOJHBIN OallaHC pPACTCHHIA.
OU3NOTOTHYECKHE MTOCTIEICTBHS TITyOOKOTO 3aBsIIaHMs PACTEHUH.

18. Bonublii 0OMEH pacTeHHH pa3NIMYHBIX OJKOJIOTWYeCKuX rpymmn. OcobeHHOCTH
BOJIHOTO OajiaHca KCepoHUTOB.

19. OcobOenHnoctu oOMEHa BEUIECTB y 3aCyXOyCTOWuUWMBBIX  pacteHuid. [lomsiTHe o
KCEpOMOP(HONH CTPYKTYpe JHMCTbEB. BO3MOXHOCTM NOBBILIEHHUS 3aCyXOYCTONYHMBOCTH
pacTeHuil.

20. Opomrenne kak croco0 60pbObI ¢ 3acyxoi. [loHATHE O palMOHATHLHOM IOJIMBHOM
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. OyHKIIMOHAIbHAS POJIb TEMHOBBIX U
CBETOBBIX peaKLUi, UX B3aUMOCBS3b.

3. CrpykTypHas oOpraHM3alus  XJIOpOIJIAcTOB.  THIIaKOWABI,  T'PaHbl, JaMEJJIbL:
Mop(hoIOrHsl, XMMUYECKHH COCTaB, poJib B Ipoliecce (POTOCHHTESA.

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

5. OcuHoBuble komnoHeHTHl PCA. Crpoenue, ¢ynkuuu. Ilonstue o dortocucremax,
JIOHOPAxX M aKLENTOpax AIEKTPOHOB, PEaKIIMOHHBIX IIEHTpaxX (POTOCHHTE3A.

6. OOmast xapakTepUCTHUKa peakUuil CBeToBOW (a3pl (QoTocHHTE3a,  3HAUCHHE,
HHEpreTHKa.

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

8. dotodochopunupoBanue, TUIBL, CyTh 1 3HaYeHHe. CBsA3b GoTodochopunupoBanus ¢
TPAHCIIOPTOM 3JIEKTPOHOB B (POTOCUHTETUUECKUX MEMOpaHaXx.

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

10. C-4-nyte ¢ukcauu YrIEeKUCIOTHl B  mpomecce ¢oTtocuHTe3a.  OOrmmas
XapaKTepUCTHKa, 3HAYEHUE B IPUPOJIE.

11. uTeHCUBHOCTD (DOTOCHHTE3a, €AUHUIIBI U3MEPEHHsI, METObI onpeneneHus. CBs3b
WHTEHCUBHOCTH (DOTOCHHTE3A C IEPBUYHON MPOAYKIIHECH.

12. 3aBucuMocTh (OTOCHHTE3a OT BHEHMIHHX (DAKTOPOB Cpenbl (CBET, TeMIlepaTypa,
KOHIIEHTpALUs YIJIEKUCIIOro raza u Jp.).
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Pasnen 4: Jlpixanue pacTeHuit

1. Mecrto neixanus B cucreMe oOMeHa BemiecTB. JlpIxaHwme W (OTOCHHTE3, UX
B3alMOCBS3b, YUEPThHI CXO/ICTBA U PA3IUYHSL.

2. Teopust Ouonmorndeckoro okucicHus. [[OHATHE O BOCCTAHOBHUTEIHLHOM IOTCHIIHAJIE.
OcHoBHbIE OKHCTUTENbHbIE PepMeHThl. CBOOOHOE OKUCIICHHUE.

3. OOmas xapakTepucTuka Japixanus. OCHOBHBIE (Pa3bl M SHEPTETUUECKUNA BBIXO/I.

4. bpoxeHre Kak KaTaOOJIMYEeCKU MPOIIeCcC, SHEPTeTUUSCKUI BbIXO. Buabsl OpokeHus.
I'eneTnyeckas CBSI3b bIXaHUSI U OPOKEHUSI.

5. CyOcrtpaTel AbIXaHUS W JABIXATCIbHBIA KO3(PPHUIIMEHT. YTJIeBOAbl KaK OCHOBHOM
cyOcTpar npixaHus pacteHui. IIporecchl, 0ObeAMHSIONNE PA3INYHbIC IyTH ABIXATEIHLHOTO
oOMeHa.

6. AnadpoOHast (asza npixanus. [JMKOIM3, OCHOBHBIE (Da3bl, SHEPrETUYCCKUI BBIXOJ.
[TonsiTue o cyoctpatHOM (hochopunupoBaHuu.

7. OOmas xapakTepucTuka a’poOHoN (a3er apixanus. OCHOBHBIE cTaawu. Poib
MUTOXOHJIPHI B MPOIIECCE AbIXaHMUS.

8. Iukn Kpebca, xumusm, sHepreTuyecKkuil BbIXoJ. buosornmueckass posib B KU3HH
pacTeHui.

9. OcHOBHBIE 3JIEMEHTHI M MEXaHWU3M pa0OTHl ABIXATEIHHOU 3JIEKTPOH-TPAHCIOPTHOU
uenu. OxucnurenabHoe GocHopHIUpPOBAHHE.

10. Tunst pochopunmupoBanus. ATD kak OCHOBHAsI SHEPreTUYECKAsE BATIOTA KICTKH.

11. Ilento3odocdaTHblii MyTh OKUCIEHUS TNIIOKO3bl. Ero XMMU3M M 3HaUY€HUE B JKU3HU
pacTeHui.

12. VHTEHCHUBHOCTb [JbIXaHWS, €IWHUIIBI HU3MEPEHHUS U METOJbl OIpPENeNCHUs.
3aBUCHMOCTh MHTEHCUBHOCTH JBIXaHUsI OT BHEIIHUX YCIIOBHUM: TEMIIEpPaTyphl, KOHIIEHTpAIUH
KHCIIOpOJIa ¥ YTIIEKHCIIoro rasa, Boabl. Dddekt [lactepa.

Pasznen 5: MunepaiibHOE TUTaHUE PACTCHUN

1. Wctopus n3ydeHHs] IPOLECCOB KOPHEBOIO NUTaHMs pacTeHUi. OCHOBHBIE TEOPHH.
3axons! F0.JIubuxa.

2. DNeMEeHTHI, BXOASIIUE B COCTaB pacTeHui. OpraHoreHsl, Makpo- 1 MUKPOIJIEMEHTHI.
XHUMHUYECKUHN COCTAB 30JIbI PACTEHUIN, METOJBI OIIPEACIICHHUS.

3. ®uznonoruyeckas pojib a30Ta B pacTeHUsAX. JlocTynHble GOpMBI U UCTOUYHUKHU a30Ta.
CuMnTomsl HeOCTaTKa a30Ta. PacTeHHsl ¢ yKIOHSIOIUMUCS TUIIAMU a30THOTO MUTaHUS.

4. KpyroBopoT a3zora B MNpPUPOAE,  DKOJOTMYECKHE TPYyNNbl MUKPOOPIaHU3MOB,
y4acTBYIOIIME B HEM. XMMHU3M a30THUKCALIUH.

5. KpyroBopor azora B pacrenusx (mo IlpsHumuukoBy). B3aumMocBs3p a30THOro u
YIJI€BOJIHOTO OOMEHa.

6. ®uznonoruueckas poib Gochopa U cepbl B KU3HU pacTeHuil. JloctynHeie Gpopmsl,
ucToyHUKU. CUMIITOMBI HEJIOCTATKA.

7. ®U3HOI0rHYECKass POJIb MaKpO3JIEMEHTOB-METAIIIOB B KU3HU pacTeHMH. [JocTymnHble
dbopmbl, ucTouHUKU. CUMITTOMBI HEOCTATKA.

8. du3nosornyeckasl posib OCHOBHBIX MUKPORJIEMEHTOB B JKU3HM pacTeHU. JlocTyIHbIe
¢bopMbl, ncTOYHUKHA. CHMIITOMBI HEIOCTATKA.

9. Ponp COOTHOIIEHMSI MOHOB ITOYBEHHOI'O PAacTBOPA B KU3HU PACTECHHH. AHTaroHU3M
HMOHOB.

10. ®uznomoruyeckue OCHOBBI TNPUMEHEHHUS MHHEpAIbHBIX ynoOpeHuid. Bumabl
MUHEpaIbHBIX YI0OpECHHIA.

11. [TouBa Kak MCTOYHMK MHUHEPAIbHBIX BEIIECTB ISl paCTEHUN. 3HAYECHUE MOYBEHHBIX
MHUKPOOPIaHu3MOB. PoJib KOHTaKTHOTO OOMEHa MEXIy IMOYBOM U KOPHEM.
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12. TlornomeHne MHUHEPAIbHBIX 3JEMEHTOB PACTECHUSAMHU. THUIIBI MOCTYIJICHUS BEIIECTB
B pacteHus. JBmxkyiue cuibl. Pabota ATda3ubix
HacOCOB.

13. PaguanbHblii TpaHCHOPT MMHEPAIBHBIX BEUIECTB B KOpHE. J[BHXKyllue CUIIBL
CHUMILIACT U anormacT.

14. JIBmKyuue cCuibl JalbHETO TPAHCIOpPTa BEUIECTB B PACTEHUsX. 3arpyska H
pasrpyska KcuiaeMsl U (103Mbl. PeyTunusanus MUHEpaIbHBIX 3JIEMEHTOB.

15. Posib KOpHS B JKU3HEIEATENBHOCTH pacTeHus. KopeHb Kak opraH npeBpalleHus u
CHUHTE3a BEIIECTB B PACTCHUSIX.

16. Bnustnue BHemHux ycioBuii ( pH, t, cBeT, Boga) Ha MOIVIOIIEHNE U MEPEABUKEHNE
MUHEPAIBHBIX 3JIEMEHTOB B PACTCHHUSX.

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

1. O6mue npeacTaBiIeHuss O POCTE U Pa3BUTUU PACTEHUH, B3aUMOCBSI3b ITUX MPOLIECCOB.
Kpurepuu pocra u pazButus. MeTopl OIIpeeIeHNs CKOPOCTH POCTa.

2. OcHoBHbIE (a3bl )KU3HEHHOI'O LUKJIA PACTUTENbHON KieTkH. PU3NOIOrHUecKue U
CTPYKTYpPHBIE IEPECTPOMKH B KIIETKaX Ha Kaxm0i asze.

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

4. Drambl OHTOreHe3a BbICIIMX pacTeHuil. ®dusnonormyeckue u MopQOJOrHUECcKue
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 JICHCTBHS (PUTOTOPMOHOB.

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

8. T'opmoHanbHas KoHuenuus 1BereHus pacteHuil. Ilonstue o ¢nopurene. Poib
doTomeproaa B IIBETEHUH PACTCHHIA.

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

10. BnusHue ¢akTopoB cpelsl Ha POCT W pa3BUTHE pacTeHuil. PUTOXpOM, ero
XUMHUYECKasi MpHUpoJa U GU3NO0IIOrHYecKoe 3HaueHue. SIposuszanust 1 GoTonepuoan3M.

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

12. ®wusuonoruueckue OCHOBbI YCTOMYMBOCTH pacTeHuil K cTpeccam. Buabl
YCTOMUYMBOCTHU. 3aKaJIMBAaHUE PACTECHUM.

YciaoBus BeICTABJIEHHS OIICHOK:

OneHKa «OTJIMYHO» 3aCIy>KUBAeT CTYJEHT, OOHApYXMUBIIMH CHCTEMAaTHYeCKOe H
r1yO0oKoe 3HaHue y4eOHOro mMaTepuania 1no Gpu3noJIOruH PaCTeHUN, JAEMOHCTPUPYIOIIUN MOJIHOE
U CaMOCTOSATEIbHOE PACKPBITHE BOMPOCOB OmiieTa B 00beMe MPOrpaMMBbl, CIIOCOOHOCTh SCHO U
NPaBWIHHO OTBEYATh HA JIOTIOJHHUTENBHBIE BOMPOCH IK3aMEHATOPOB, YMEHHE HCIOJIh30BATh
CPaBHUTENBHBIA MOAXOA TpPH M3JIOKEHUH MaTepuana, COINpPOBOXKIATh OTBET IPUMEpPaMH,
YCTKOC M MPaBHUIIBHOC OIIPCACICHUC OHMOJIOTHYECKUX HOHSITHfI, HCIIOJIb30BAHNUE TCPMHUHOB,
yMEHHUE MOoKa3aTh 3HAUMMOCTh IKOJIOTHUECKUX (aKTOPOB B 00ECIICUEHUH KU3HEEATETbHOCTH U
SBOJIIOIIMN PACTCHUH.

O1neHKa «XOpOWIO» 3aclyKUBAeT CTYACHT, OOHApYKMBIIMHA IOJHOE 3HAHUE Y4eOHOTO
MaTepHala, yCBOUBLIMKA OCHOBHYIO JINTEPATYpy, PEKOMEHIOBAHHYIO B IpOrpaMMe, MOKa3aBILUIM
CHUCTEMaTHUYECKHI XapakTep 3HaHMW IO AUCHUIUIMHE,  HO IIPU 3TOM JOIYCTHBILIUM HeE
MPUHIHUITHAIBHBIC ITOTPCIIHOCTH
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OneHka «yI0BJIE€TBOPHUTEIbHO» BBICTABISETCS, €CIM CTyICHT  BBINOJHMI 3aJaHUE WIH
OTBETHJI Ha BOIIPOC, HO IIPU 3TOM OBLIH JIOMYIIEHbI MPUHIUIHAIBEHBIE OMOJIOTHYECKHE OMINOKY;
YPOBEHb BJAJCHHUsI OMOJOIMUECKMMM MOHATUSMHM HEBBICOKHI, HEIOCTaTO4YHas pPa3BUTOCTb
OCHOBHBIX 300JIOTMYECKUX 3HAHUN U YMEHUM.

JlokymeHT cocTaBiieH B cooTBeTcTBUM ¢ TpeboBaHusmu PI'OC BO mo HampaBiieHHIO
noarotoBku 44.03.05 Ilemarormueckoe oOpa3oBanue (C OByMsS HPOQPHISMHU TOATOTOBKH),
YTBEP)KJICHHOTO Mpuka3zoM MunoopHayku PD Nel25 ot 22 depans 2018 r.

Pa3zpa6oruuk: gouent kabeapsl EHJI, kana.0uon.Hayk IlosisinoB B.A.

Hacmoswas npoepamma, He Mmodcem Ovlmb B0cnpouzgedeHa Hu 6 Kakou gopme 6Oe3
npeosapumenbHo20 NUCbMEHHO20 paspeueHus Kagheopvl-paspadbomyuxa npoepammel.



