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I. LIEJIA U 3AIAYY JUCIATITAHBI (MOYJIST)

OCHOBHOH LeJIBIO U3yYEHUS AUCUUIUINHBI «DU3HONO0THS pacTeHUI SBIsSETCS GOpMUPOBaHUE
y CTYJEHTOB MEJarorn4eckoro HarpasieHHsI OMOJIOTHYECKOT0 MPOoMIIs 3HAHHUHA O
(GYHKIIMOHUPOBAHUU PACTEHHUS KAaK €IMHOTO LIEJIOr0 MOCPEICTBOM U3YUCHHS BaKHEHIIINX
(PU3HUOTIOTHUECKUX MPOIIECCOB PACTEHHIA B MX PA3BUTHUHU M B3aMMOCBSI3U C OKPYKAIOLIEH Cpeaoi.

OcHOBHBIE 32/1a4¥ JUCUUIIIINHBI:

- copMupoBaTh CHUCTEMY 3HAaHUW MO IUCHUIUTMHE «DHU3UOIOTHUS PACTCHUI», KaK
OCHOBBI Ka4€CTBEHHOTO PO(PECCHOHATBHOTO 00pa30BaHUS ITOCPEICTBOM U3YUEHUSI MEXaHH3MOB
(bU3HONIOrMYeCcKUX MPOILIECCOB Ha PA3IMYHbBIX YPOBHSAX OpPraHU3alluU PaCTUTEILHOTO OPraHU3Ma;

- JUJISl OCYIIECTBJIEHUS NMEAArOrn4ecKoi NEATENbHOCTH BOOPYKUTh OYIYLIEro y4UTEIs
OMOJIOTUM IIEJIOCTHBIMU 3HAHHUAMU O 3aKOHOMEPHOCTSX (PYHKUHOHHPOBAHUS PACTEHUH,
HEOOXOUMBIMHU JJIs1 IPABUJIBHOTO ITOCTPOEHUSI COOTBETCTBYIOIIMX Pa3/I€ioB HIKOJIBHOIO Kypca
OHOJIOTHH;

- Ui HWCIOJBb30BAHMS B IENArOrM4eCKOM IIPaKTUKE IPUBUTH OCHOBHBIE HABBIKM U
YMEHHsI SKCIIEPUMEHTAIbHON paboOThl C KUBBIM PACTUTEIHHBIM MaTepUaTIOM, PACKPBITh CBSI3b
($u3HONIOruK PaCTEeHUH C CENTbCKOXO035IIICTBEHHBIM IIPOU3BOCTBOM.

1. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OIIOII BO:

2.1. Jlucuumumnaa b1.0.27  ®usuonorus pacTeHUH OTHOCHUTCS K 00s3aTEIbHON YacTH
IIPOrPaMMBI.

2.2. Jlna w3y4yeHHUs NaHHOM y4eOHOM AMCHMUIUIMHBI HEOOXOIUMBI 3HAHHS, YMEHUS U
HaBBIKM, OPHEHTHPOBAHHBIE HAa COOTBETCTBYIOIIME KOMIETCHIUH, CHOPMHPOBAHHBIC
MPEIIECTBYIOUUMH TUCHUTUTMHAMUA OHOJIOTUYECKOTO MPOQUIIs:

b1.B.01 OcHOBBI HayYHO-HCCIEAOBATEIBCKON IEATETLHOCTH

b1.0.24 Bboranuka

b1.B.01 Iuronorus

b1.B.03 Dkonorus

b1.B.10 buonoruueckrue 0CHOBBI CEIbCKOTO X0341CTBa

b2.0.02(Y) HayuHo-uccnenoBatenbckasi paboTa (HOJIydeHHE MEPBUYHBIX HaBBIKOB
Hay4YHO-UCCIIEI0BATENbCKON pabOThI)

2.3. IlepedeHp MOCHEAYIOIIMX YYEOHBIX JUCHMIUIMH M TPAKTUK, [UII KOTOPBIX
HE0OXOIUMBI 3HAHUS, YMEHHUS U HaBBbIKH, (POpMHUpyeMble TaHHON y4eOHOM TUCIUIUINHOMN:

b2.0.06(H) Hayuno-uccnenoBatenbckas padbora.

b2.0.07(I1n) Ilpenaunimomuas npakTUKa

b3.01(/1) BeimonHeHue u 3a1munTa BHITYCKHOM KBaTU(PUKAIIMOHHON paboThI.



I11. TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA JUCHUITJIMHBI (MOIYJIA)

[lepeueHs IaHUPYEMBIX PE3yIbTATOB 00YUEHHUS 10 TUCHUIUIUHE (MOIYJIIO),
COOTHECEHHBIX C MHIMKATOPAMU JOCTHXKCHHUSI KOMIIETEHIIUN

Komnerenuus NuaukaTopbl KOMIETEHI M Pe3yabTaThl 00yYeHHUsI

VK-1 NAKyk1.1 3HaTh: 6a30BYI0 TEPMHUHOJIOTHUIO IO
Ocy1iecTBiseT NOUCK, KPUTHIECKUH | (PU3MOJIOTHH PacTEHH
aHaJIM3 ¥ CUHTE3 UH(pOpMALIUH, VYMeTb: JOrMuecKy BEpHO BBICTPAUBATh
HEOOXOAUMOM ISl PEeLICHUs YCTHYIO U MHUCBMEHHYIO peyb C
IIOCTaBJIEHHBIX 3a/1a4 UCIIOJIb30BAaHUEM TEPMUHOB U MOHATHH
NAKyk1.2 13 00J1aCTH (PU3UOJIOTUN PACTECHUI
ITpumensier cucteMHblii noaxon Aias | BrnaneTs: HaBbIkamMu yOIMUYHBIX
peleH s TOCTAaBICHHBIX 33124 BBICTYIJICHUI U PEYEBOT0 STUKETA

OCO3HAHHOT'0 YTEHHUs IO BOIIPOCaM
(U3NONIOTHH pacTeHUH

OIIK-2 UK onk2.1 3HaTh: OCHOBHBIE IPUHIUIIBI
y4acTBYET B pa3pabOTKE OCHOBHBIX | [IOCTAHOBKH 3KCIIEPUMEHTOB C
U JIONIOJTHUTEJIbHBIX pPacTUTENbHBIMU 00BEKTAMH, ITOJIXO/IbI
o0pa3zoBaTeNnbHBIE POTPAMMBI ¥ METOJIbI aHAJIN3A M OIL[CHKH
MK onk2.2 pe3yibTaToB Ja0OPATOPHBIX U MOJIEBBIX
pa3pabarbIBaeT OTJEIbHBIC UCCJIEJOBaHUHM.
KOMIIOHEHTbI OCHOBHBIX U YMeTb: IpOBOIUTH
JOTIOJTHUTEIBHBIX 00Pa30BaTEIbHBIX | AKCIEPUMEHTAIBHYIO paboTy C
porpamMm pPacCTUTENBHBIM MaTEepPUAJIOM,
MUK onk2.3 AQHAJIM3UPOBATH ITOJY4CHHBIN
OCYILECTBIISIET BEIOOD MarepHal, JelaTb COOTBETCTBYIOIINE
WHCTPYMEHTAapHUsl HHPOPMAIIMOHHO- | BBIBOIBI.
KOMMYHHUKAIIHOHHBIX TEXHOJIOTHI BrnaneTrs: OCHOBHBIMU HaBBIKAMU U
NP IPOSKTHPOBAHNHU CTPYKTYPBI M | YMEHUSIMH pabOTHI C PACTEHUSIMH,
COJIep>KaHusl OCHOBHBIX U HEOOXOIMMBIMH JIJIs1 TPaBUIILHOTO
JOTIOJTHUTEIBHBIX 00Pa30BaTEIbHBIX | MOCTPOSHHS COOTBETCTBYIOIINX
IporpamMm pa3/ienoB MIKOJIBHOTO Kypca OMOJIOTHH.

OIIK-8 UK onks.1 3HaTh: 0COOEHHOCTH 1 MEXaHU3MBI

JleMOHCTpHpYET ClielualIbHbIe
HayYHBIC 3HAHUSA B T.Y. B
peIMeTHOM obmacTu

MK onks.2

OCYILECTBISET MEAArOTMYECKYIO
JesITeTbHOCTh Ha OCHOBE 3HAHUIA
BO3pPACTHOW aHATOMUU, (PU3UOIOTUN
Y TIKOJIbHOM TUTHCHBI

UK onks.3

Bnaneer meTogamu Hay4HO-
M€/1arOrMYeCcKOro

HCCIEA0BAHUS B IPEAMETHOU
obnactu

MK onks.4

MCIOJIb3YET METO/IbI aHAIIN3a
MeJarornyeckoi CUTyaluu,
npodeccuoHaIbHOM peduiekcun Ha
OCHOBE CIEIMATBHBIX HAYYHBIX
3HAHUU

IIPOLIECCOB TPaHCIIUpPALUH,
(dboTocuHTE3a, ABIXAHUS, BOJHOTO U
MHHEPAJIbHOIO ITUTAaHUsl, CHHTE3a U
IpeBpaliCHUA BCUICCTB B PaCTCHHUAX
3aKOHOMEPHOCTHU POCTA U Pa3BUTHA,
MCXAaHU3MOB IMOBPCKIACHUA OPraHOB
pacTeHui

VYMeETh: 00BACHITE XUMUYECKHUE
OCHOBBI OMOJIOTHYECKHX MPOLIECCOB U
(bu3HoNIOrnYecKre MeXaHu3Mbl pabOThI
Pa3JIMYHBIX CUCTEM U OPTraHOB
pacTeHui.

Biagers: MeToaukaMu peanu3anuu
(dbyHIaMEHTATBHBIX 3HAHUH 110
(bu3MONOTHH pacTEHUH Ui peLIeHUs
IIPaKTUYECKHX 3a7a4 B
pacTeHUEBOACTBE U APYTUX OTPACIIX




IV. COAEP’)KAHUE U CTPYKTYPA JUCHUIIJIMHBI

4.1. O6beM TUCUMILIHHBI (MOIYJIA) M BHUIAbLI Y4eOHOH padoThl (pasgessiercss mo gopmam

00yueHust)

Bupa yueOHoii padoThl Bcero Kypcsbi
yacos / 4 ) -
32049HO€

AyauTOpHBIE 3aHATHS (BCEro) - - -
B Tom uncie: - - -
Jlexiun 14 6 8
[IpakTHyeckue 3aHsATHS 16 8 8
KoncyabTanuu 1 - 1
CamocrosiTeIbHas padoTa (Bcero) 160 86 74
B Tom uuce:
Bun npomexxyTouHoii aTTectanuu (3a4€T ¢ OLIEHKOMH, 13 4 9
HK3aMEH)
KonTaktHas pabora 43 18 25
Kontposs (KO) 12 4 8
OO61mas TpyA0eMKOCTh Jachl 216 108 | 108
3a4ETHBIC CTMHUIIBI 5 3 3

4.2. Conep:xanue y4e0HOr0o MaTepHaJia JUCUMIIMHBI (MOLYJI51)

Pazzen 1. ®PU3NOJIOT U PACTUTEJIBHOM KJIETKH
1.1. Beenenune. dusnonorus pacTeHWl Kak Hayka,
OMOJIOTHYECKHX HAYK.
1.2. Knerounas Teopusi IpUMEHUTENBHO K PACTUTEIBHBIM OPTaHU3MaM.
1.3. XumMuueckre KOMIOHEHTBI PAaCTUTENbHOM KIETKH.
1.4. OcHOBHBIE CTPYKTYPHO-()YHKIIMOHAIbHBIE KOMITOHEHTHI PACTUTEILHON KIETKH.
1.5. Knerka kak ocMOTHYECKasi CUCTEMA.
Pasznen 2. BOJHBIN PEXXUM PACTEHUI
2.1. MexaHU3MBbl IOCTYIUIEHUS U TIEpEABMKEHHsI BOJIbI B PACTEHUSX.
2.2. VlciapeHue BOJbl pacTEHUEM.
2.3. ®U3H0I0rMYeCcKHE OCHOBBI YCTOMYMBOCTH PACTEHUM K 3acCyXe.
Pa3nen 3. DOTOCHUHTES
3.1. CtpykTypHO-(pYHKINOHATIbHAS OpraHu3alus (OTOCUHTETHYECKOTO arrapara.
3.2. CeeroBas ¢aza porocuHTe3a.
3.3. TemnoBas (aza ¢poTocuHTE3a, METAOOINU3M YIIIepoa.
3.4. ®oTocuHTE3 U MEpBUYHAS IPOTYKIIHS.
3.5. Dkonorus (OTOCUHTE3A.
Paznen 4. JIbIXAHUE PACTEHUIA
4.1. OcHOBHbIE MOJIOKEHHSI OMOJIOTMYECKON TEOPUN OKHUCIICHHUS.
4.2. Ilytu napxateabHOro oOMeHa.
4.3. AnaspoOHas (a3a JpIXaHUS U COCTABJISIOIINE €€ CTaIUH.
4.4. AspoOHas (a3a qpIXaHUS U COCTABJISIONINE €€ CTAINH.
4.5. BnusHue BHEMIHUX (DaKTOPOB HA MPOIIECC AbIXaHUS pACTEHUIA.
Paszen 5. MUHEPAJIBHOE ITIUTAHUE PACTEHUN
5.1. XumMuyeckue 3JIeMEHTHI B paCTUTENIbHBIX OpraHU3Max.
5.2. ®uznonornveckas pojb OCHOBHBIX OMOTEHHBIX AJIEMEHTOB.
5.3. OcoO6eHHOCTH a30THOTO THTAHUSI PACTEHUI.

e M 3agadr, MECTO B CHUCTEMC




5.4. TloctymnieHre MUTATEIBHBIX BEIIECTB B PACTCHHUS.

5.5. [lepenBuykeHuE NUTATEIbHBIX BELIECTB B PACTEHUU.

5.6. [TouyBa KaKk UCTOYHUK MUTATEIBHBIX BEIIECTB.
Pasnen 6. POCT Y PA3BBUTUE PACTEHUI

6.1. OcoGeHHOCTH POCTa PACTUTEIIBHOTO OPTaHU3Ma.

6.2. T'opMOHBI pacTeHUiA.

6.3. Pa3BuTHE pacTeHHiA.
Paszen 7. ®U3MOJIOTMUECKAS LIEJIOCTHOCTL PACTEHUH, YCTOMYMBOCTD

7.1. Buasl yCTOWYMBOCTH pPAacCTEHUU K CTPECCOBBIM BO3JCHCTBUSAM, (DU3UOJIOTHYCCKUE
MEXaHU3MBI.

7.2. YcnoBus 3aKajIuBaHUsl PaCTCHUI.

7.3. Bzammoperymsauus pa3lId4YHBIX  (DU3HOIOTHYECKHUX MPOLECCOB B  PACTCHUSX,
rOMeocCTas.

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

No Haumenosanue Bunbl yueGHoi paboThl Ouenounsle | opmup. | Bceero
n/n pazzaena / TeMbl CpeacTBa KOMITE- (B
Jlexuun Hpar. CPC TEHIIMM | Yacax)
3aHATUS
(MIK)

1. |Paspmensr 1, 2,6, 7: Pesynbrarer | VK-1:
®usnonorus npaktrueck | MAKyki.1
PacTUTEIBHOM KIICTKH, ux pabor, | OIIK-2:

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

7 8 80 95

2. | Pa3gen 3,4,5: VK-1:
MunepanbHOe AHanus NKyki2
nuTaHue, PoToCUHTE3 YCTHBIX OIIK-8:

U JbIXaHUE PacTeHUI COOOIIEHUH UK
: OIK8.1,,
KOHTPOJIbH NJAK
bI€ BOIIPOCHI |  OIIK8.2,
, TECTHI, UK
BOITPOCEHI OIIK8.3,
KOJUIOKBUY NJAK
MOB OIK8.4.
7 8 80 95
HTroro 14 16 160 - 190

[IpakTnueckue 3aHATHS ~ TPOBOAATCA B (OpMe HUHAMBUAYAIbHBIX J1a00paTOPHBIX
JKCIIEPUMEHTOB U TPYIIOBBIX JEMOHCTPALMOHHBIX OIBITOB C UCIIOIb30BAHUEM PACTUTEIBLHOIO
MaTepHaia (KOMHATHBIE U CEIbCKOXO03SIICTBEHHBIC PACTEHUS).

4.4. MeTonnuyecKue YKa3aHUs M0 OPraHU3aIUN CAMOCTOSITE/IbHOI padoThl CTYJIEHTOB
Beck anroputm opraHM3aldé caMOCTOSTENbHON pabOThl CTYACHTOB IpHBEICH B y4eOHO-
METOINYECKUX ITOCOOUSIX:



6

- IlonsiHOB B.A. Opranuzanus caMOCTOSTEIBHOM padOTHI CTYACHTOB MO (HU3HUOJIOTHH
pactenuii / YueOHO-MeToauueckoe nmocodue.- Upkyrck, 2011.- 134 c.

- IlonpiHoB B.A. Y4eOHble mMpakTHYEeCKHE 3aqaHus Mo (HU3MOJIOTHH pacTeHui / YueOHO-
MeToaudeckoe mocoowue.- Upkyrck, 2014.- 210,

VYka3aHHbIe TOCOOHS IPEICTABISIOT COOOM TEOPETUYECKOE U MPAKTUYECKOE PYKOBOJICTBO 1O
BBITIOJTHEHUIO ¥ O(OPMIIEHHIO TECTOBBIX, KOHTPOJBHBIX M JIA0OPATOPHBIX pPAa0OOT IO BCEM
MonynsaM ¢usnonoruu pacreHuil. CamocrosrenbHas paboTa opraHM30BaHa TaKUM 00pa3oM, YTO
B XO7Ic OOYYECHHSI CTYAEHTBI TMPEXKJIC BCEr0 ydarcsi IpuoOpeTarh M MPUMEHSTh 3HAHUS, UCKATh U
HAXOJIUTh HYXXHBIE JJI1 HUX CpeAcTBa 0Oy4yeHHUsS M UCTOUYHUKHU HH(DOpMAlLMU, YMETh paboTaTh C
OouonornyecknMu oobvekTamu. CaMocTosiTeNbHas paboTa CTyleHTa HampaBlieHa Ha yriryOleHue
3HaHUU [0 HU3y4yaeMOMY IMpEeAMETy, a Takke Ha (OpPMHUpPOBAHHE YMEHUN CaMOCTOSTEIIbHO
MPOBOJIUTH aHAJIU3 U CHHTE3 HA OCHOBAaHUH MMEIOIIETOCS MaTepuaia.

4.5. IlpumepHasi TeMATHKA KYPCOBBIX padoT (IPOEKTOB):
Y4eOHBIM IITaHOM HE MPEAYCMOTPEHO HATMCAHNE KYPCOBBIX paboT (IIPOEKTOB).

4.6. IlpuMepHblii nepedyeHb J1a00paTOPHBLIX padoT, TPeOYHOIIUX XMMHYECKYI0 IHOCYHY,
PeakTuBbI M NPUOOPHI (MUKPOCKOMNbI, cIeKTPOogoTOMETP M IP.).

1. U3MeHeHre npoHUIIaeMOCTH MeMOpaH IS BEIIECTB KJIETOYHOTO COKa IIPU CTPECCOBBIX
BO3JICHCTBUAX;

2. [IpuroToBneHne NCKyCCTBEHHON KiieToukHu Tpayode;

3. SIBneHue mia3Moin3a 1 Ieria3Moiin3a B paCTUTEIbHBIX KIETKaxX

4. JIBu>KeHME LUTOIIA3MBbI B KJIIETKaX AJIO/EH;

5. Onpenenenre N30TOHUYECKOM KOHIIEHTPALMU BHEIIHETO PACTBOPa METOAOM
M3MEpEHUS IJIMHBI PACTUTENBHON TKaHU (110 Y pUINPYHTY);

6. OOHapy’keHHUe KUBBIX U MOTMOIMINX KJIETOK pacTeHUH HeHTpalbHBIM KPacHBIM

KpacHuTesneMm;

7. OnpeneneHne OCMOTHYECKUX MTOKa3aTeNell pacTUTENbHOM TKaHU (10 Y PLINPYHTY);

8. OnpeneneHrne 0CMOTHYECKHUX TTOKa3aTesel JIMCThEB BECOBBIM METOJIOM;

9. BogooOMeH BETKH COCHBI;

10. BiusiHre BHEIIHUX YCJIOBUM Ha YCTbUUHBIE IBUKCHHUS;

11. CpaBHeHME TpaHCNIHpAlMU BEpXHEH M HIDKHEH CTOPOH JIUCTa XJIOPKOOAIbTOBBIM
METO/IOM;

12. Onpenenenye CTENeHN OTKPHITOCTH YCTHUIL METO10M MH(DUIBTPALIUU KUIKOCTEH;

13. Onpenenenre MHTEHCUBHOCTH TPAHCIIUPAIIUU BECOBBIM METOJIOM;

14. IITurMeHTHI 3€JIEHOTO JIUCTA,

15. ®oTtoceHcHOUIU3NpYIOIIEe AEUCTBUE XJIOPODHUIITIa B OKUCTUTETHHO-
BOCCTAHOBUTENBHBIX PEAKLUsX;

16. OmnpeneneHre TUTMEHTHOTO COCTaBa JIMCTHEB PACTEHHM CHEKTPO(POTOMETPUUYECKUM
METOJIOM,;

17. Onpeenenre MHTEHCUBHOCTH (POTOCUHTE3a METOJIOM aCCUMUIISIIIUOHHOMN KOJIOHI;

18. ObHapyxeHue POTOCHHTE3a METOI0M KpaxManbHOU mpoosl Cakca,

19. O6GHapyxeHue neruaporenas, IepoKCcHuaa3 U KaTanasbl B KIyOHe kapTodens;

20. OnpeneneHrie MHTEHCUBHOCTH JIbIXaHUSI JIUCThEB PACTEHUN METO/I0M TUTPOBAHMS;

21. OnpeneneHne OpIXaTeNbHOTO KOA(POUIIMEHTA Y CEMSH KYJIbTYPHBIX PACTECHHIA,

22. Tlony4yeHwue nIkaibl THAPOIN3a Kpaxmarna,

23. O0HapyXeHHEe HUTPATOB B PACTEHUSIX U MUKPOXUMHUYECKUN aHATIN3 30JIbI PACTCHU;

25. JleiicTBUE reTepoaykCHHa Ha pOCT PaCTCHUN;

26. O6HapyXeHrne aMUJIa3bl B TPOPACTAIONINX CEMEHAX,

27. 3amuTHOE JIefiCTBHE caxapoB B paCTEHUSIX MIPU HU3KOTEMIIEPAaTypHOM CTpECCE;

28. OmpeneneHue KapoCTOMKOCTHA PacTeHU



V. YHEBHO-METOAUYECKOE U TH®OPMAIIMOHHOE OBECIIEYHEHHUE
JUCIHUIIVIMHBI (MO Y JIS)

a) nepevyeHb JUTEPATYPHI:
1. IIpaktukym no ¢pusnonoruu pacrenuit [Tekcr] : yuebd. mocodbue ast CTyA. BBICIHI. Mef. y4eo.
3aBen. / B. b. Banos [u np.] ; Pen. B. b. UBanoB. - 2-¢ u3a., ucnp. - M. : Axkanemus, 2004. -

140 c¢. : wn ; 20 cm. - (Beicmiee mpodeccuoHampbHOEe 00pa3oBaHHWE : MEAArOTUYSCKUE
CIIEIUATILHOCTH). - bubmumorp.: c. 135-136. - ISBN 5-7695-1744-1 : (19 3k3.)
2. Mensenes, Cepreii CemenoBuu. @usumonorusi pacrenuid [Texcr] : [yueOnuk] /

C. C. Mengenes. - CII6. : BXB - IlerepOypr, 2021. - 496 c. : un. ; 24 cm. - (YueOHas
auTeparypa Juist By30B). - bubmuorp.: ¢. 483-496. - ISBN 978-5-9775-0716-5 :.(35 3k3.)

3. IoneiHoB B.A. Opranuzamusi caMOCTOSATEIbHOW pPaOOTHI CTYACHTOB MO (U3HOIOTHH
pactenmii [Tekct] : yueb.-meron. mocobue / B. A. ITlomeiHOB ; Bocrt.-Cub. roc. akan.
oOpazoBanus. - Upkyrck : U3n-Bo BCI'AO, 2011. - 132 c. (6 3k3.)

4. Tloneoii, BceBonon BnamumupoBuu. ®@usnosnorus pacrenuid [Tekct] : yued. myis O6uod.
croen. By3oB / B. B. IloneBoii. - M. : Boicu. mik., 1989. - 464 c. : un. ; 24 cm. - bubnuorp.:
Cc. 454-457. - TIpeam. ykas.: c. 458-464. - ISBN 5-06-001604-8 :. (52 3k3.)

5. Sxymkuna H.W. ®usuonorust pacrenuii [Tekcr] : ydel. ans cTyn. By30B, o0yd. MO CIHEIl.
032400 "buomorus" / H. U. SAAxymkuna, E. FO. Baxtenko. - M. : Bmanoc, 2005. - 463 c. (11 2x3.)
0) ClIMCOK ABTOPCKUX METOANYECKNX Pa3padoToK:

1. TlomeiHOB B.A. Opranuszamnusi caMOCTOATENBHON paboThl CTYAEHTOB MO (pU3HOIOTUH
pactenuii / YueOHO-MeToauuyeckoe nocodue.- Upkyrcek, 2011.- 134 c.

2. IlombrHOB B.A. YueOHbBIE TpakTHYECKHE 3aaHus MO (U3MOJIOTHH pacTeHHil / Y4eOHO-
metoaunyeckoe nocobdue.- Upkyrck, 2014.- 210 c.*
B) 0a3bI JaHHBIX, HH(POPMALIMOHHO-CIPABOYHbIE U MOUCKOBBIE CHCTEMBI:

1. catalog.iot.ru — karagor o6pa3zoBaTe/ibHBIX PeCypcoB ceTu MHTepHeT

2. www.ed.gov.ru — caiit ®enepanibHOr0 areHTCTBAa 1O 00pa30BaHWI0 MUHHCTEPCTBA

oOpa3oBaHus U Hayku PO

3. http://window.edu.ru/window/library

4. http://nature.web.ru/

5. http://www.rusplant.ru/

6. DnexTpoHHbIE agpeca OMOIHOTEK.

7. http://library.isu.ru/ - Hayunas 6u6muorexa UT'Y.

8. Cepeep BUHUTU, Mocksa http://www.viniti.msk.su/

9. Cepsep PUHKIID, Mocksa http://www.extech.msk.su/gnc/vxod.htm

10. CepBep MexaynapoaHoro HayqHoro ¢ponaa, Mocksa http://www.isf.ru/

11. Cepgep nayunoit 6udmmoreku MI'Y, Mocksa http://www.lib.msu.su/

12. Cepgep "Axanemropozaok", HoBocubupck http://www.nsc.ru/

13. Cepsepst PAH, Mockasa http://www.ras.ru/ , ftp://ftp.ras.ru/, gopher://gopher.ras.ru/

VI. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHME JNCHUIIJIMHBI

6.1. Ilomemienus1 ¥ 000pyI0BaHKE

- y4eOHble ayAWTOPHU JUIsi TIPOBEACHUS 3aHSATHH JIEKIIMOHHOTO THNA, TPYNIOBBIX H
WHIUBHIYyIbHBIX KOHCYJIbTAIMIA, TEKYIIEr0 KOHTPOJIS U MPOMEKYTOYHOH aTrectanuu - Ha 80
pabo4YMX MEeCT, YKOMIUICKTOBAaHHAs CIEIUAIM3HUPOBAHHON MeOeNbl0 M TEXHHYECCKUMHU
CpencTBaMM OOYUYCHUS, CIYXKAIIUMH JUIsl IPEeACTaBiIeHusT HHGOpPMAaIMU OONBIIOH ayTUTOpPHH:
WNutepaxkTuBHbIN yueOHbIi koMmiuieke Smart Technologies Board 685 ix/ix60;

- yueOHbIC ayJUTOPHU IS TPOBEICHHS MPAKTHYCSCKUX U JJAOOPATOPHBIX 3aHATHI, IPYNIIOBBIX U
WHIIMBHIyJIbHBIX KOHCYJIBTAallUi, TEKYIIEro KOHTPOJS M MPOMEKYTOYHOH aTTecTanuu - Ha 20
pabouux MeCT, YKOMIUICKTOBAaHHAs CIICIMATM3UPOBAHHON MeOelbl0 M TEXHUYECKUMH


http://window.edu.ru/window/library
http://nature.web.ru/
http://library.isu.ru/
http://www.viniti.msk.su/
http://www.extech.msk.su/gnc/vxod.htm
http://www.isf.ru/
http://www.lib.msu.su/
http://www.nsc.ru/
http://www.ras.ru/
ftp://ftp.ras.ru/
gopher://gopher.ras.ru/
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cpeacTBaMu  00ydYeHHUs, YYCOHO-HAIJBIAHBIMA TIOCOOMSMH, JIaOOpaTOPHBIM O0OpYAOBaHUEM
(criekTpoOoTOMETp, NEKTPOHHBIE BECHI, (DOTOKATOPUMETP, MHUKPOCKOIIBI, TEPMOJIIOMHHOCTAT U
Ip.), XUMHUUYECKUMH pPEakTUBAMU U CHEHHATbHOW Mocyaoi (kojObl, mpoOupku, yamku [lerpu,
TUTPOBAJIbHBIE KOJIOHKHU U JIp.);

- IS CAaMOCTOSITENIBHOM paboThl - Ha 30 padounx Mect: komnbstoTep Celeron Intel 775S — 30 mT;
kommyTtatop 8 port MINI SWITCH, xommnbioTepHas TEXHHMKA, MOJKIIOUYEHHAs K CETH
«HTepHeT» ¢ OOIIMM JOCTYIIOM B 3JEKTPOHHYIO HMH(OPMALMOHHO-00pa30BaTEIbHYIO CpEay
ury;

- s XpaHeHUs U NpoUIAKTUYECKOro OO0CHy)KMBaHUs ydeOHOro oOopynoBaHusi - Becbl
naboparopusie OHAUS SC-6010. Xonoaunsauk "Okean". MydensHas neus. Tepmocrar TC-
1/20CITY co crekmonakeroM. Illkad cymmnenbiii 11IC-80-01. ABroknaB mapopoit Tuttnauer
mozenu 2540 MK.

6.2. J/IueH3MOHHOE U MPOrpaMMHoOe odecrevyeHne

- Microsoft Office Profissional PLUS 2007 (Homep JInnensuu Microsoft 43037074, 6eccpouno)
- Autuupyc Kaspersky Endpoint Security 10.1 (®opyc KonrpaktNe04-114-16 ot 14 Hos0pst
2016 r. KES Cuer Ne PCII3-000147 u AKT ot 23 Hos16pst 2016 1. JIuir. Ne
1B08161103014721370444)

- Kommerotepusie mporpammel Banker (pa3pabotka tectoB) u ACT-Tect Plus Bepcus 4 (kinueHT-
CepBepHasi CUCTEMa TECTUPOBAHU).

VII.OBPA3OBATEJIBHBIE TEXHOJIOI'MHU

7.1. Ilepeyenb 00pa3oBaTeIbHBIX TEXHOJIOTHIl

- IHTEpaKkTUBHBIE JTEKIUHU U IPAKTUYECKUE 3aHATHS.
- TexHozorus npodaeMHOro 00y4eHHUS.

- KonnokBuym.

- HayuHo-uccnenoBatenbckas mpakTHka.

- UrpoBbie MoAenupyroLIue TEXHOJIOTUN

7.2. IIpuMepHBIi CIUCOK J1a00paTOPHBIX PadoT Mo PU3MOJIOTHH PACTEHHIT
1. I3MeHeHre NpOHUIIaeMOCTH MeMOpaH ISl BEIIECTB KJIETOYHOTO COKa IIPHU CTPECCOBBIX
BO3JICUCTBUAX
2. JIBM>KEHHE LUTOIIa3Mbl B KJIETKAX 3JIOJIEH.
3. IlpuroToBieHne HCKYCCTBEHHOM KieTouku Tpayoe.
4. SIpneHne mua3Moau3a U Jenia3MoiIn3a B paCTUTENbHBIX KIIETKaxX
5. Onpenenenne N30TOHNYECKOW KOHLEHTPALIMY BHEIIHETO PacTBOpa METOJOM U3MEPEHUS
JUTMHBI PaCTUTENIbHOM TKaHU (110 Y PILIIPYHTY)
6. OOHapy’keHHUe KUBBIX U TOTHOIINX KJIETOK pacTeHUI HEHTpaIbHBIM KPACHBIM KpacHTeIeM
7. OnpeneneHre OCMOTHYECKHX MTOKa3aTeled pacTUTEIbHON TKaHH (110 Y pUINIPYHTY)
8. BonooOMeH BETKH COCHBI
9. BiusiHMe BHEUTHUX YCIIOBUI HA YCTHHUYHBIC JIBHKCHHS.
10. CpaBHeHuUe TpaHCTIUPALMU BEpXHEH M HUKHEH CTOPOH JIMCTa XJIOPKOOATBTOBBIM METOJIOM
11. Omnpenenenuie creneHu OTKPHITOCTH YCTHUI] METOAOM UHOUIBTPALIUH KUIKOCTEH
12. Onpenenenrie MHTEHCUBHOCTH TPAHCIHPAIIMHU BECOBBIM METOJIOM
13. TIurMeHTHI 3eNIEHOTO JINCTA
14. ®oTocencubunusupytoliiee AecTBUE XI0pohHIa B OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX
PEAKIMIX
15. Onpenenenre TUTMEHTHOTO COCTABA JINCTHEB PACTEHUH CIIEKTPO(POTOMETPUYECKIM
METO0M
16. OnpeneneHne MHTEHCUBHOCTH (DOTOCHHTE3a METOIOM aCCUMIIIIMOHHON KOJIOBI.
17. Obnapyxenue GpoTocuHTE3a METOJJOM KpaxmanbHOU mpoOsl Cakca



20. O6nHapyxeHue AeruIporenas B kKiyoHne kaprodens

21. O6HapyXeHHe ePOKCHUIA3bl B COKE KITYOHS

22. O6HapyXeHHUe KaTajasbl B JUCThAX PACTCHUM

23. IlomyyeHue mKaIbl THAPOJIN3A Kpaxmala

24. OnpeneneHre MHTCHCUBHOCTH JIbIXAHHSI

25. OnpeneneHue AbIXaTEIbHOTO KOAPPHUIIMEHTA Y CEMSH

26. OOHapyXeHHE HUTPATOB B PACTCHUSIX

27. OOHapyXeHHE aHTarOHU3Ma HOHOB

28. MUKpOXUMHYECKUI aHAJIU3 30161

29. OnpeneneHne Kaxynerocss CBO0O0JHOrO MPOCTPAHCTBA B KOHSAX pAaCTEHUH
30. HaGyxaHue ceMsiH pa3JIMuYHbIX pacTCHUH

31. JleiicTBUE reTepoayKCuHa Ha pOCT PACTCHUN

32. O6HapyeHHE aMHJIa3bl B TPOPACTAIOIIUX CEMEHAX

33. 3amuTHOE IEHCTBHE caxapoB B PACTEHUSX MTPU HU3KOTEMIIEPATypHOM CTpecce
34. Tokcuueckoe ACUCTBUE HOHOB MEJIU Ha POCT KYJIBTYPhI XJIOPEILIbI

35. Onpenenenue )kapoCTONKOCTH pacTCHUN

VII1.OHEHOYHBIE MATEPHUAJIBI U151 TEKYILEI'O KOHTPOJISA
YCHEBAEMOCTH U TIPOMEXYTOUYHOM ATTECTAIIUU

8.1. Oueno4Hble cpeACTBA VISl MPOBEAEHUS TEKYLIEro KOHTPOJIs yCIeBaeMOCTH

O0pasen TecTOBBIX 3aJaHMI VIS BXOJHOT0 KOHTPOJIS:

1. bakTepuanbHble KIETKH, B OTJMYUE OT PACTUTENIBHBIX U TPUOHBIX, HE UMEIOT
a) MIa3MaTU4ecKoi MeMOpaHbl

0) Bakyonu

B) Hapy’>KHOHM 000JI0YKH

T') UTOIIIA3MBI

2. IlornoieHne KOpHEM pacTeHUS BOJIbI U MUHEPATIBHBIX COJIEH MPOUCXOIUT B 30HE
a) TOJIbKO KOPHEBBIX BOJIOCKOB

0) KOpPHEBBIX BOJIOCKOB U B 30HE MPOBECHUS

B) BCAChIBaHUS U B 30HE BETBJICHUS

I') BcachbIBaHUS U B 30HE POCTa

1) TOJIbKO B 30HE BETBJICHUS

3. @OTOCHHTE3 PACTEHUI MOXKET MPOTEKATh B

a) a9peHXHUMe JINCTa

0) cocymax

B) KJIETKaX KOPBHI MOJIO/IBIX TOOETOB

I') KJIETKaX MOJIOJIbIX OOKOBBIX KOPEIIKOB

1) MeXKKJIETHUKAX CTeOIs

4. OCeHbIO TUCThS PACTEHUN U3MEHSIOT OKPACKy IIOTOMY, UTO

a) B HUX YCUJICHHO CUHTE3UPYIOTCS JKEIThIE U KPACHBIE IIUTMEHTBI
0) HaKaIrJIMBaIOTCS BPEIHbIE BEIIECTBA

B) pa3pyIaeTcs XJI0OpopuII

T') IPOUCXOJIUT MOOYpPEHHE KIIETOUHOTO COKa

5. Yerpuna pacTeHuil MpeacTaBisioT co0oi

a) OecLBETHBIE KJIETKH KOXKUIIBI JIMCTa

0) IPOMEXYTKH MKy KJIETKaMH MSKOTH JIHCTa

B) 3aMbIKAIOIINE KIETKH U ILEIb MEXTy HUMH

T') CJION KJIETOK, JICXKAITUH 1O KOXKUIICH JINCTa

1) pa3JIOMBI B KOpe
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6. OKpyTJible OTBEPCTUS HA CPE3€ LIEHTPATBHOM YacTH KOPHS - 3TO

a) CUTOBUIHBIC TPYOKH

0) cocyabl

B) mpoOxa

T) IyOsTHbIE BOJIOKHA

) ITyCTOTHI B MAPCHXUME

7. Bocxoasiuii TOK MOTJIOMIEHHBIX KOPHEM MUHEPAIbHBIX BEIIECTB U BOJIbI IPOUCXOIUT MO
a) cocy/iaM JIpEBECUHbI

0) CUTOBHIHBIM TpYyOKaM J1y0a

B) MEXKJIETHUKAM

T') CepIIEBUHE

1) KaMOHIO

8. OOmas miomaas KOPHEBOM CUCTEMbI pACTeHHs B CPABHEHUU C IUTOMIAAbI0 HAI3EMHON YacTH
a) 3HAYUTEIHHO MEHBIIIE

0) HECKOJIbKO MCHBIIIC

B) NpUOIM3UTEIHHO paBHA

') HECKOJIBKO OOJIbIIIe

1) 3HAYUTEIHHO OO0JIbIIIE

9. DHOOCTIepM ceMsH pacTeHuil GopMuUpyercs u3

a) OIJIOJIOTBOPEHHOM SIMIICKIIETKU 3aBsI3H

0) OTIOIOTBOPEHHOM LIEHTPATBLHOM KJIETKU 3apOJIBIIIEBOTO MEIIIKa

B) HEOIUIOJJOTBOPEHHOM SHIEKIETKH 3aBsA3H

T') HEOTJIOJIOTBOPEHHOM IEHTPATBLHOM KJIETKU 3apO/IBIIIEBOTO MEIIKa

1) CTCHOK 3aBsI31

10.Ecnmu BeTOuky 3IJI0IeM TMOMECTHTh B BOJY M BBICTABUTh B TEMHOTY, TO B Iy3BIpbKax
BBIJICIISIONIETOCS Ta3a OyIeT HaXOAUTHCS

a) KUCIIOPOA

0) yrJIeKUCIbIN Ta3

B) a30T

I') ME€TaH

11. B pe3ynbTare KONbIIEBaHMs CTBOJIA JPEBECHOTO PACTEHUS MIpeKpalaeTcs
a) MPOIECC TPAHCTIHPALINU

0) moaBEM BOJIBI 110 IPEBECUHE

B) TPAHCIIOPT OPTaHMYECKUX BEIIECTB K KOPHIM

r) GoTOCHHTE3

1) TIOTJIOIIEHUE BOJIbI KOPHEM

12. CocTaB ceMsiH pacTeHUH B MOPsAIKE YObIBAaHHS MPOLEHTHOTO COJIEPKAHUS
a) BOJIa, OpraHMYECKUE BENIECTBA, MHHEPAJIbHBIE BEIIECTBA

0) BoJ1a, MUHEpAJIbHbIE BEIIECTBA, OPTaHMYECKHE BEIECTBA

B) OpraHMYECKHe BEIIeCTBA, MUHEPaIbHBIE BENIECTBA, BOJA

') OpraHu4ecKre BEIeCcTBa, BOJIa, MUHEPAJIbHbBIC BEIIECTBA

1) MUHEpaJIbHBIE BEIIECTBA, BO/Ia, OPraHMYECKUE BEIIECTBA

13. YV npeBecHBIX pacTeHUN yMEPEHHOW 30HBI NMEPBBIM MPU3HAKOM BECEHHETO "MpoOyxaeHus"
SIBTISICTCS

a) Ha0yxaHUe MOYeK

0) Hayaj0 aKTUBHOTO COKOABUKECHUS

B) TIOBBIIIICHUE TEMIIEPATYPhI LIEHTPATLHON YaCTH CTEOIIS

T) YBEJIMYEHUE KOJNYECTBA KOPHEBBIX BOJIOCKOB

1) 3aKJ1ajika OOKOBBIX ITOOETOB
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14. buononumep, COCTaBISAIONIUNA OCHOBY KJIETOYHON CTEHKH PACTEHHI
a) Kpaxma

0) memTroI03a

B) OCIIOK

') XUTHUH

1) MyperH

15. OcHOBHO¥ TIpoIIeCC, COCTABIISIIONTUN aHAdPOOHYIO (O€CKUCIOpOIHYI0) (Da3y MbIXaHHS
a) pa3yIoKEHUE BObI

0) CHHTE3 TJIFOKO3bI

B) oOpazoBanue AT® Ha MemOpaHe MUTOXOHAPHIA

T') aBTOJIU3

1) TIIUKOJIN3

16. Autukonony AI'A na tpancnoptHoit PHK cooTtBercTByeT xoa na JJHK
a) TLT

0) YIIV

B) ATA

r) AT

n) LYLL

17. Opranoui, UMEIOIIUICS TOJIBKO B PACTUTEIBHBIX KIETKaX

a) KJIETOYHBIN LIEHTP

0) ammmapar I'oabmxu

B) JIM30COMBI

I') MUTOXOH/IPUHT

1) TUTaCTUTBI

18. Tlnazmatuyeckass MeMOpaHa KJIETOK PACTEHUI COCTOUT M3

a) IEeJLTIONI03bI

0) HEJTI0I03bI ¥ OETTKOB

B) OEJIKOB M JIUIIUI0B

T') JTUMHUA0B U YTIIEBOIOB

1) YTJI€BOJIOB U O€IKOB

19. CxoacTBO CTpOEHHUS U KUIHEACSITENHHOCTH KIETOK OPTraHU3MOB pPa3HBIX ILAPCTB >KUBOU
MIPUPOJIBI - OJTHO W3 TTOJOKCHHM

a) 3aKOHOB HACIICICTBEHHOCTH

0) yueHust 00 OHTOreHe3e

B) TEOPHUH SBOIOIHH

I') KIETOYHOU Teopuu

20. BemectBo, CHHTE3MpyeMOE B pe3ylbTaTe IE€PeHOCa IPOTOHOB YEpe3 BHYTPEHHIOIO
MeMOpaHy MUTOXOHAPUI B a3poOHYI0 a3y IbIXaHUS

a) 6enok

0) IHK

B) ATD

T) IJII0K03a

1) O

21. TemHoBas ¢aza GoTOCHHTE3a PACTEHUN POTEKAET

a) JHeM

0) HOUBIO

B) THEM U HOYbBIO

T) ¥ BBICHIMX PAaCTEHUN OTCYTCTBYET
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22. CX0ACTBO XeMOCHHTE3a U (POTOCHHTE3a COCTOUT B TOM, YTO B 00OMX IpoIIeccax

a) B KJIETKax 00pa3yroTcs CI0KHbIE OPraHUYECKHE BEIIECTBA U3 HEOPTaHUIECKUX

0) Ha oOpa3oBaHKe OPraHNYECKHUX BEIIECTB UCIIOJIb3YETCS COJTHEUHas YHEPrHs

B) Ha OOpa3oBaHHE OPraHMYECKUX BEILIECTB HCIOJB3YETCS HHEPIus, OCBOOOXKIaeMas INpU
OKHUCJICHUN HEOPTraHUYECKUX BEIECTB

I') IPOUCXOJUT Pa3JI0KEHUE BOJIbI

1) B KJIETKaX 00pa3yloTcsl CI0KHBIE OpraHMYeCKHEe BEHIECTBA U3 MPOCTHIX OPraHUYEeCKUX
23. AmMunokucinora CepuH MOXKET KOJAUPOBATHCS TPUILIIETOM

a) ATA

0)I'YyIy

B) AY

r) ATY

n) AI'Y

24. [Ipotecc, OTHOCSIIMICS K CUCTEME YHEPTeTUYECKOro 0OMEHa B PACTUTEIIBHBIX KIETKAX
a) a3oTduKcamus

0) boTocunTe3

B) TPAHCIISALIHS

T') IbIXaHUE

J1) XeMOCHHTE3

25. CxoncTBO (hYHKIMIA XJIOPOIUIACTOB U MUTOXOHJPUN COCTOUT B TOM, YTO B HUX POHCXOIUT
a) cunte3 Mosiekyn ATO

0) CUHTE3 JIUMUI0B

B) OKHCIICHHE OPraHUYEeCKUX BEUIECTB

') CUHTE3 IIIOKO3BI

1) TIMKOJIU3

26. MoHOMEpPOM TTOJIMMEPHOMN MOJIEKYJIBI O€JTKa SBJISIETCS

a) aMUHOKHUCIIOTa

0) HYKJICOTHU]T

B) a30THCTOE OCHOBaHHE

T) IJII0K03a

) )KUpHas KUCIIOTa

27. OnpenenuTte KOJWYECTBO aMHHOKHCIOT, 3akoaupoBaHbix Ha M-PHK B ykazanHoill Huxe
MOCJIEIOBATEIbHOCTH HYKJIEOTUJOB, €CIIM TMOCIEIHUN KOJOH SBISETCS TEPMUHHUPYIOUIUM
(curnan oxoHuanus cuHTe3a noymnentuaa): AYIVIVYVYIHALTALTYTA

a)l

6)3

B) 5

r)6

n) 18

28. Yto pacTeHne CrloCOOHO «BCaChIBaTh)» KOPHEBOW CHCTEMOW BMECTE C BOJIOM?

a) MUHEpaJIbHbIE KATHOHBI

0) MUHEpaJTbHbIE aHUOHBI

B) PaCTBOpPEHHBIE caxapa

') HEpacTBOPUMBIE COJIU

J) YaCTHIIBI TIOYBBI

€) HU4Yero

29. IInomaapr yTOJIEHHON KIETOYHOM CTEHKH 3aMBIKAIOIIMX KJIETOK YCThUIl MEHBIIE IIOIIAIN
TOHKOH y pacTeHHI U3 Kjacca

a) TOJBKO OJHOJIOJIbHBIE

0) TONBKO ABYIOJTHHBIC

B) KaK O/IHO-, TaK U JABYJOJIbHbIE

') TAKUX HET
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30. KoHeyHbIM akienTopoM 3JEKTPOHOB U TPOTOHOB MPH JBIXaHUH SIBIISETCS
a) KUCJI0pOJ

0) Boza

B) OpraHUYECKUE KUCIIOTHI

r) CO2

) TII0KO03a

O0pasen TeCTOBBIX 32/IaHUI CPEACTBA TEKYyLIero KOHTPOJIA:

1. OcHoBarenem (pU3NOJIOTUU PACTEHUN KaK HAYKU CUUTAIOT

a) A.1Inetinena

6) B.IloneBoro

B) K.CeneObe

r) M.Yaitnaxsuaa

1) A.damuHIBIHA

2. Bun monenu, sIBISOLIEHCS YBETUUYEHHON WM YMEHBIICHHON KOMHEH pealbHOro 00bheKTa

a) oOpa3Has

0) crmoBecHas

B) rpaduyeckast

r) pusznueckas

1) MaTeMaTU4ecKas

3. Kiterouynas cTteHka y BUPYCOB

a) uMeeTcs

0) HE UMeeTCs

4. Uccnenyemas MoseKyJia OMOIonIuMepa COCTOUT U3 OAMHOYHOM MOJIMHYKICOTUAHON LENOYKH,
BKJTIOYAIOLIEH ocTaTKu (POCHOPHOI KUCIOTHI, 1€30KCUpUO03y U a30TUCTble ocHOBaHUA (A, I, 1]
u T). Yro 370 32 Monekyna?

a) JIHK

0) T-PHK

B) u-PHK

r) p-PHK

5. OpraHouj pacTUTENbHOW KIETKH, C KOTOPBIM HapyxHas MeMOpaHa sjpa UMEeT
HENOCPE/ICTBEHHYIO CBS3b

a) anmapar ["onpmxu

0) xJoporuiact

B) DHTOIUIa3MATHUYECKUN PETUKYITIOM

') MUTOXOHIpUS

1) BaKyOJIb

6. OYHKIMIO HAKOTIIEHHS U 06MeHHOoro (ouxa nonoB K™ u Na* Bemosnsser

a) riazMaiemMma

0) BaKyoJlb

B) BKJIFOUECHHUS

T') KJIETOYHasl CTeHKa

J1) TOHOILJIACT

7. KiteTku cuHe-3€e1eHbIX BOAOPOCIIEH K MUTOTHYECKOMY JIEJIEHHUIO

a) CIIOCOOHBI

0) HE CITOCOOHBI

B) CIIOCOOHOCTb 3aBHCHUT OT BHJIA

8. HacTb cOMaTH4ECKHX KJIETOK 3TOT0 OpPraHM3Ma MMEIOT OOJIBbIIOE KOJIWYECTBO MUTOXOHAPUH,
KpPYIHOE s7p0. XJIOPOIUIACTHl U LIEHTPUOIN OTCYTCTBYIOT. Kaxkas KieTka OKpyKeHa TOJCTOM
000JI0YKOM, COCTOSIICH, MPEUMYIIECTBEHHO, W3 TEeMHIICIUTI0N03bl. (CleoBaTelbHO, 3TOT
OpTraHU3M SIBJISIETCS

a) pacTEeHHEM
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0) )KUBOTHBIM

B) rpuboM

r) OakTepuei

9. lociie mOMENIEHHsT PACTUTEIBHON KIETKH B TMIIOTOHHYECKHI pacTBOp KOHIeHTparms K*
B KJIETOYHOM coke crana B 10 pa3 Oosblie, yeM B Hapy>KHOM pacTtBope. Kakue TpaHCropTHBIE
MeMOpaHHbIe OeIKHM y4acTBOBAIM B mpoiiecce nepenoca K uepes memOpany?

a) TOJIBKO C BPALIAIOIUM MEXaHU3MOM paboThI

0) TONBKO C YETTHOYHBIM

B) TOJIBKO CO CKOJIb3SIIUM

r) AT®a3b1

1) BCE MEepPEeUUCIICHHbIE

10. Cocymast cuna mia3MoIM3UpOBaHHON paCTUTEIbHON KIETKU PaBHA

a) OCMOTHYECKOMY JIaBJIEHUIO KJIETOUYHOT'O COKa

0) TypropHOMY J1aBJIEHUIO

B) Pa3HOCTH MEX1Yy OCMOTUYECKUM U TYPrOPHBIM JaBJICHUEM

I') CyMM€ OCMOTHYECKOTO U TYPropHOIrO JaBJICHUS

1) HYJIIO
11. B nHeBHOE BpeMs Yy HCCIEAYEeMOrO pPacTeHUS WHTEHCHBHOCTh TPAHCHHUPAIMH MAaKCHMYyM
coctanser 200 r/mM*4, a TNPOAYKTMBHOCTH TpaHCIHpalUud - 3 /1. B HOuHOe BpeMms

MHTEHCHBHOCT TpaHCIMpaluu cHuwkaercs 0 20 r1/m%4. UYeMmy jomkHA OBITH paBHA
IPOAYKTHBHOCTH TPAHCIIUPAIUH (T/JT) Y 3TOTO PaCTECHHUS B HOYHOE BpeMsi?

a)0

6)0.3

B) 3

r) 30

12. Yepe3 ruato bl IMCTHEB Y PACTEHUN B paHHHE YTPEHHUE Yachl BBIENIAETCS

a) (JIIOSMHBIN COK

0) ryrTa

B) Macoka

T') COJIOJ

1) BoJa

13. ITnomaap yTOMIIEHHON KJIETOYHOM CTEHKM 3aMBIKAIOLINX KJIETOK YCThUI[ OOJIbINIE IIIOLIaN
TOHKOH y

a) OJTHOJIOJIbHBIX PacTEeHHUH

0) IBYJOJBHBIX paCTEHUN

B) O/IHO- U JIBY/IOJIbHBIX PACTEHUI

') TaKUX HET

14. Pacrenus, cmnocoOHble TEPEHOCUTh 3HAYMTENbHOE BBICYIIMBaHHE 0€3 TMOTepu
KHU3HECTIOCOOHOCTH, OTHOCATCS K IpyIIIe

a) TOMOMOTUPUUYECKUX

0) MOMKUIOTHIPUYECKUX

B) ME30TUPUUECKUX

I') THIEPTUAPUIECKIX

15. ArperaTHoe cOCTOsIHHE, PH KOTOPOM BOJia UMEET HauOOJbllIee KOIUYECTBO YCTOMUMBBIX
BOJIOPOJIHBIX CBSI3€M

a) J)KHUJIKOE

0) KpUCTAIITMYECKUH JIe]1

B) HEKPUCTAJUINYECKUH JIEe]

r) mapooOpasHoe
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16. Tun cBsA3aHHOM BO/IbI, HAaNOOJIee CBOMCTBEHHBIN AJ1s1 000JI0YEK PACTUTEIBHBIX KIETOK
a) KOJUIOUJHO CBSI3aHHAs

0) OCMOTHYECKH CBsI3aHHAs

B) KalJIIsIpHAas

I) IJIEHOYHAast

17. ®opma MOYBEHHOM BOJIBI, a0COTIOTHO HEAOCTYIMHAS I PACTCHUI

a) rpaBUTALIMOHHAS

0) rIeHo4YHast

B) KalmJUIsipHast

') TUTPOCKOINUYECKas

18. PaguanbHblil TpaHCHIOPT BOJBI B KOPHE IO AlOMJIACTHOMY IIYTHU MPOUCXOAUT OT PU30JEPMBbI
hi (0]

a) SHI0JEPMbI

0) mapeHxXuMBbI

B) MEpULIMKIIA

') KOPHEBBIX BOJIOCKOB

1) COCYIOB KCHUJIEMBI

19. Bua tpancnupaiuu, npeodiagaroniiil y TpPaBIHUCTHIX PACTEHUN B 3aCyXy
a) KyTUKYJISIpHas

0) ycTbuuyHas

B) JICHTUKYJIIpHAs

20. Uccnenyem nBa nucta tomoisia. [lepBelii nMeeT KcepoMOpPpHYIO CTPYKTYpY, BTOpOH -
OOBIYHBIN. Y KakKOro JIMCTa MHTEHCHBHOCTHh TPAHCIUpPALUU OyAET BBIIIE, €CIU CyMMapHas
IUIOINAb BCEX YCThUYHBIX IIeJel y 000MX JIMCThEB OJIMHAKOBA?

a) TIepBOTO

0) BTOpOTO

B) OJJUHAKOBA

I') TEOPETUYECKU HEeNpeacKa3yeMo

21. KcanTomut kak TUTMEHT OTHOCUTCS K

a) KapoTUHOUIaM

0) xjopoduiiam

B) OakTepuoxiopopuiiam

r) puxoOunHAM

22.V kakux (POTOCHMHTE3UPYIOIIHUX OPraHU3MOB OTCYTCTBYeT MK KanbBuna?
a) OakTepuu

0) BomopocIH

B) pacTeHus ceM. TOJICTIHKOBBIX

I') HEKOTOPbIE PACTECHHSI TPOITMUECKOM 30HBI

1) TAKKX HET

23. Bogopa3nararouiuii HeHTp OTOCHHTE3a COMPSHKEH C

a) ©C-lI

0) OC-I

B) KOMILIEKCOM ITUTOXPOMOB

r) obenmu hoTocucTeMaMu

24. ®aza nukna KaibBruHA, B X0J1€ KOTOPOH UCHIOIB3YyeTCs TOJIbKO ATD

a) KapOOKCHIIMPOBAHUS

0) BOCCTaHOBJICHUS

B) pereHepanuu

T') TAKUX HET
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25. CaMbIM TIEpBBIM MPOYKTOM peakiuii 1ukia KanspuHa siBiasieTcst

a) GochormuIEepUHOBBIN aJTbICTHT

0) pubynozoaudocdar

B) ocdornuueprHoBast KUCIOTa

T') TJII0KO03a

26. I'umoTesy o0 CyliecTBOBAaHMH TEMHOBBIN peaklnii (JOTOCHHTE3a BIIEPBBIC BHICKA3AIH
a) 'addpon n Bonsd

0) Xo1u u Ciaiik

B) OMepCOH U APHOJIB]

r) Kanesun u baccam

n) Ilenpthe u KaBanTty

27. P/1d-kapOokcuiiaza He MpOsBISET OKCUI'€HA3HON aKTUBHOCTH Y

a) 3eJIEHBIX BOJIOPOCIIEi

0) C3-pacTenuit

B) C4-pacrenuit

I') CUHE-3€JIEHbIX BOJOPOCeH

1) TAKUX HET

28. OpraHou] pacTUTENIbHOM KJIETKH, HE YJacTBYIOIUN B (POTOABIXaHUU
a) XJIOpOILIacT

0) nu3ocoma

B) IIEPOKCHUCOMA

I') MUTOXOHIpUS

29. Ilponyktel mepBuuHoi ¢ukcamuu COz B xome Cs-Merabonm3ma y pacTEeHUR ceM.
TonCTAHKOBBIC HAKATUTUBAIOTCS B

a) MEeXKKIETHUKAX

0) BaKyoJIsIX KJIETOK

B) XJIOPOILJIACTax

T') IUTOIJIa3ME KJIETOK OOKJIaIKU

1) IUTOTIIa3Me KIETOK Me30duiiia

30. CeeronacbllieHne (poTOCHHTE3a NMpHU O0Jee BBICOKUX MHTEHCHBHOCTSIX CBETAa XapaKTEPHO
TUTSL...

a) C3 pacrenuit

0) C4 pacrenuit

B) HE 3aBUCHT OT criocoOa ¢pukcauuu CO2

Kpumepuu nepeeoda mecmogozo oOanna 6 KauecmeeHHYI0 OUEHKY nocle anpodbayuu u
K8ANUMempuieckol 00pabomku pe3yibmamos mecmupo8aHusi COCMagieHbl 8 COOMEemcmseu ¢
mpebo8aHUAMU K HOPMAMUBHO-0PUEHMUPOBAHHBIM MeCmam cpeoHell mpyOHOCIMU.

KauecTtBennas «2» «3» «4» «5»
OIICHKA

Jlnana3oH

TECTOBBIX 0aJlJIOB o 35 35-60 61-75 76-100
(% oT MakcuMm.)

8.2. OueHo4YHbIe CpeACTBA A1 NPOMEKYTOUHOI aTTecTanuu (B popme IK3aMeHa).

IIpuMepHBbIii IepedyeHb BONPOCOB K IK3aMeHy Ha S Kypce
Paznen 1: ®@usnosiorust paCTUTEIbHOM KIETKHU

1. ®uznonorus pacteHnil kak Hayka. OCHOBHBIE pa3Jienbl, 3a4a4u, METOA0JIOTUSI.

2. TpaucmopT BemecTB dYepe3 KIETOUYHYI0 MeMOpaHy. AKTHBHBIA M TACCHUBHBIN
TPAHCIIOPT, O0IIasi XapaKTePUCTHKA.
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3. OOmas xapakTepUCTHKa KJIETKH, KaK OCHOBHOW CTPYKTYPHO-(YHKIIMOHAJIHHOMN
€MHMIIBI )KUBBIX OPraHU3MOB.

4. TIpokaproTHueckue U syKapuoTuueckue kierku. CxoncrtBa M pazanuusi. OCHOBHbIE
IIPEJICTAaBUTEIIH.

5. OcoOEHHOCTH CTPOEHMsI PacTUTENIbHOW KJIeTKH. OCHOBHBIE Pa3iuuusl OT KIIETOK
JIpYTUX TUHOB. [ MIIOTE3a BOSHUKHOBEHUS PACTUTENIBHOM KIIETKHU.

6. Kiterounas ctenka, crpoeHue, (pyHKITUH.

7. CTpoeHue 11a3MaieMMbl, OCHOBHBIE (DYHKITUH.

8. [lurorna3zma, CBOMCTBA, (DYHKIIHH.

9. Knerounoe sipo, crpoeHue, GyHKITHH.

10. Bakyonu pacTUTENBHBIX U >KUBOTHBIX OPraHU3MOB, CTpoeHHe, (QyHKuuu. Poip B
noJIep>KaHuM OCMOTHYECKOTo OaaHca.

11. ITnacTuabl pacTUTENBHBIX KJIETOK. THIIBI, CTpOeHUE, (PYHKIUH.

12. MuTOXOHAPUH, CTPOCHUE (PYHKIINH.

13.  BHyTpeHHue MeMOpaHHblE  OpPraHOWJbl  JYKapUOTUYECKUX  KIIETOK
(OHpomnasmaTuueckuil peTukyiatoM, Anmnapat ['onbmxu). CtpoeHue, yHKIMH.

14. JIu3zocombl, IEPOKCHUCOMBI, TIMOKCUCOMBI, c(hepocoMbl, prubocombl. OCHOBHBIE
(GYHKIMH.

15.ITonsiTusa "ocmoc", "ocMOTHUECKOE U TYpropHoOe AaBieHue", "cocyias cuia KIeTku'.
Nx B3aumocBs3b. POk B KU3HU KIIETKU.

16. Ilnazmoinu3, BUIBI IU1A3MOJIM3a. 3aBUCUMOCTh CTENEHM IUIa3MOJIM3a U JIEIIa3MOIn3a
oT (haKTOpPOB CpeIbI.

17. OnpeneneHrie 0CMOTHYECKOTO AABJICHUS U Typropa KJIETKH IO YPUINPYHTY.

18. Oco0eHHOCTH XMMHYECKOTO CTpoeHus 0enkoB 1 HykienHoBbIX kucioT (JJHK, PHK).

19. Tunbel mepenaun  reHeTHdyeckod  uHbopMmauuu  (peruIMKalnus, TpPaHCIALuS,
TpaHckpumnuus). OOmias XxapakTeprucTUKa.

20. T'enernueckuit kon,  ero ocoOeHHoctH. IloHsTne "konoHa", cTapTOBBIE U
TEPMHUHHUPYIOIINE KOJOHBI.

21. Tunsr PHK, ux poip B mpolecce nepeaayu reHeTH4ecKon

uH(pOpMaLNH.
22. Tpancnsiuusa. OcHOBHbIE (pa3bl, 3HAUCHHE.

Pa3nen 2: BoaHblil pexuM pacTeHU

1. CTpykTypa 1 CBOMCTBa BO/Ibl. 3HAYEHWE BOJBI B )KU3HU PACTCHHI.

2. CocraBmisromiue BoAHOro OanaHca pacteHuil. Pacnpenenenue u ¢opmbl BOJbl B
pacTeHHUSIX.

3. Ilonsatue o Tpancnupanuu. TuIbl TpaHCIMPALUK, UX 3HAYECHHUE.

4. OcOOEHHOCTH CTPOEHHUS W MEXaHWU3Mbl pabOThI YCTHHI] OJJHOIOJIBHBIX U JIBYAOIbHBIX
pacTeHUN.

5. Dransl ycrbuuHOM TpaHcnupanuu. [loustue o kpaesoii qud¢ysuu, 3akoH Credana.

6. YcThbMuHas M BHEYCTbMYHAs peryJupoBKa TpaHcnupanuu. Ponp alru3oBoit
KHUCJIOTHI B PETYJISILIMKM BOJHOTO 0OMEHa pacTEeHUH.

7. Tunsl ABM>KEHUS ycThULl. DaKTOPBI X ONPEIEISIONINE.

8. OCOOEHHOCTH CYTOYHOTO X0/1a ABMKEHHUS YCTHUIL Y Pa3IMYHbBIX PACTEHUH.

9. EnuvHuLBI M3MepeHus TpPAaHCHUpPALMU. 3HA4YE€HHE IIOKa3aTesled WHTEHCHBHOCTH,
MPOAYKTUBHOCTH M IKOHOMUYHOCTH TpaHCIHMpAIUU ISl XapaKTEPUCTUKH BOJHOIO pEeXUMa
pacTeHUN.

10. Kyrukynsapras tpancnupanus. Ee 0cOOEHHOCTH U 3HaYeHUE B KU3HHU PACTCHUH.

11. Jlentukynsipaas Tpancnupaius. Ee o0coOeHHOCTH 1 3HaYeHUE B )KU3HU PACTCHUH.

12. BiusiHMe BHEUIHUX YCJIOBUH Ha MHTEHCUBHOCTH MPOIIECCA TPAHCIIHUPALIMH.

13. MexaHu3ambl pagvaibHOIO TPAHCIOPTAa BOALI B PACTEHUSIX, IBHXKYIIHUE CHIIBL.
[ToHsiTHE anIOMIIACTHOTO U CUMIUIACTHOTO ITYTH BOJHOTO TPAHCIIOPTA.
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14. IloHsATHE O HWXHEM KOHLEBOM JIBUTaTelle U KOPHEBOM JABJIECHUU, MEXAHU3MBI
pabotel. ['yTTanus u miay pacTeHuil.

15. Ilonsitue o0 BepxHEM KOHIIEBOM JBHraTesie, pojib TpaHCIHMpAlMu B ero pabore.
JlanpHnii kcuneMHbIi TpaHcnopT Bobl. CyTh KOT€3MOHHOM TEOpHUH.

16. ®opmbl BoAbl B mo4Be. J[OCTYMHOCTh NMOYBEHHOM BOABI MJis pacTeHuil. [lonstue o
BJIQYKHOCTH YCTOMYMBOTO 3aBsIIaHUsI 1 MEPTBOM 3arace BOJIbI B IIOUBE.

17. AtmocdepHas W TMOYBEHHAs 3acyxa, UX JCUCTBHE Ha BOJHBIA OallaHC PAaCTCHH.
DU3NOIIOTUYECKUE TIOCTISICTBUS TIIYOOKOTO 3aBsIaHUsI PACTCHUH.

18. Bomubiii OoOMEH pacTeHUH pa3IUYHBIX JKOJOTHYECKHUX  rpymn. OcoOEHHOCTH
BOJIHOTO OanaHca Kcepo(uTOB.

19. OcobGeHHOCTH OOMEHa BEIIECTB Yy 3aCyXOyCTOWYMBBIX pacreHuid. [loHsTue o
KCepOMOp(PHON CTPYKTYpe JHCTbEB. BO3MOXXHOCTH TOBBIIICHUS 33aCYyXOyCTONYHUBOCTH
pacTeHuil.

20. Opomrenre kak croco0 00pbObI ¢ 3acyxoi. [loHATHE O panMOHATHPHOM MOJUBHOM
peXKUME, METOJIbI €0 OIPEICIICHHUS.

Pa3nen 3: ®orocunres

1. OcHOBHBIE ATambl pa3BUTUSI NpeACTaBIeHUH O QoTocuHTe3e. 3HaueHWe padoT
[Tpuctnu, Uurenraysa, TumupsizeBa, Omepcona, KanpBuHa u 1p.

2. Obmras xapakTepucTHKa mporecca porocuHTe3a. OyHKIIMOHATBHASI POJIb TEMHOBBIX H
CBETOBBIX pEaKLU, UX B3aUMOCBS3b.

3. CrTpykTypHas OpraHu3anus  XJIOPOIUIACTOB.  TWUJIAKOWIbI, TpPaHbl, JaMEJUIbL:
MOp(}OIOTHsI, XUMMHUYECKHI COCTaB, POJib B Ipoliecce (POTOCHHTE3A.

4. OcHOBHBIE H BCIIOMOTaTelbHbIE (POTOCHHTETUYECKHE MUTMEHTHl. XHMHUYECKas
CTPYKTYypa, QYHKIIHH, CIEKTPHI TIOTJIOIICHHS.

5. OcHoBHble komnoHeHTBl DCA. Crpoenue, ¢pynxuuu. Ilonstue o Qorocucremax,
JIOHOpax M aKIeNnTopax 3JIEeKTPOHOB, PEAKLIMOHHBIX IIEHTpax (poToCHHTE3A.

6. OOmas XapakTepucTUKa peakiuii CcBeTOBOM (a3bl (oTocHHTE3a,  3HAUYCHHE,
HHEpreTHKa.

7. IloHsATHE O UUKIMYECKOM, HEUMKIMNYECKOM U TMCEBIOLMKINYECKOM TPAHCIIOPTE
3JIEKTPOHOB B X0/i€ CBETOBOM (ha3bl poTocuHTe3a. X sHEpreTuka u pyHKIMOHAIBHAS POJIb.

8. ®orodochopunpoBanue, THUIbL, CyTh U 3HaYeHHe. CBA3b PoTodocHOopUINpOBaHUS C
TPAHCIOPTOM 3JIEKTPOHOB B (POTOCHHTETUUECKUX MEMOpaHax.

9. C-3 nyrs pukcanuu yriaekuciaoTsl (ki KanpBuna) mpu Qorocuntese. OCHOBHbBIE
(a3zbl, SHEPreTUYECKHI BBHIXO].

10. C-4-nytp ¢ukcauuu YrJIEKUCIOTH B mpouecce ¢orocuHTe3a. Obmas
XapaKTepUCTHKA, 3HAUCHUE B TIPUPO/IC.

11. UaTencuBHOCTH (DOTOCHUHTE3a, SAMHUIIBI U3MEPEHUS, METOIbI onpeneseHus. CBs3b
MHTEHCUBHOCTH (DOTOCUHTE3A C MEPBUYHON MPOTYKIHEH.

12. 3aBucuMocTh (OTOCHHTE3a OT BHEMIHUX (HAaKTOPOB Cpelbl (CBET, TeMIlepaTypa,
KOHIIEHTpPALUs YTIIEKUCIIOTO Ta3a u Jp.).

Pa3znen 4: Jlpixanue pacTeHui

1. Mecro npixanusi B cucTemMe oOMmeHa BemecTB. Jlpixanue u (OTOCHHTE3, WX
B3aUMOCBS3b, YEPTHI CXOACTBA U PA3IUYMS.

2. Teopust 6Guosiormueckoro oxkucieHus. [loHATHE O BOCCTAaHOBUTEIHHOM TOTCHIIHAJIC.
OcHoBHbIE OKHCTUTENbHBIE PepMeHThl. CBOOOTHOE OKUCIICHHE.

3. OGmras xapakTepucTuka apixanus. OCHOBHBIC (a3bl U IHEPTETUUECKUMA BBIXOI.

4. bpoxeHue Kak KaTaboJIMYeCKUi MpoIlecC, SHEPreTUYECKU BbIX0I. Buipl OposkeHwus.
I'enetnueckas cBS3b JbIXaHUS U OPOKEHUS.
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5. CyOcrtpaTel AbIXaHUS W JABIXATCNBbHBIA KOI(PGUIIMEHT. YTJIEBOABI KaK OCHOBHOMN
cyocTpar apixaHust pacteHuid. [Iporecchbl, 0ObeIUHSIOMUE PA3IUYHbIE MYTH JBIXaTEIbHOTO
oOMeHa.

6. Ana’poOHas (aza apixaHus. | JMKONM3, OCHOBHBIE (Da3bl, YHEPTETUUYECKUN BBIXOI.
[TonsTue o cyocTpatHOM GochopruIupoBaHUH.

7. OOmas xapakTepucTuka a’poOHoi (as3er apixanus. OcHOBHbIE cTaguu. Poib
MUTOXOHJIPHI B po1Iecce AbIXaHMUS.

8. Lukn KpeOca, XxumMu3M, >HEpPreTHUECKU BBIXOJ. buomormueckass poib B KU3HU
pacTeHui.

9. OCHOBHBIE AJIEMEHTHI U MEXaHHU3M PAOOTHI JIBIXaTEIbHON 3JEKTPOH-TPAHCIOPTHOM
uenu. OxucnurenabHoe GocHopIupOBaHHE.

10. Tuns! pochopunupoBanus. ATD kak OCHOBHAs SHEPreTUUECKask BAMIOTA KIETKH.

11. IlenTo3odocdaTHblii MyTh OKUCIEHUS TIIOKO3bl. Ero XMMU3M M 3HaUY€HUE B JKU3HU
pacTeHui.

12. VIHTEHCHUBHOCTb JbIXaHUS, EIUHHUIIBI HM3MEPEHUS U METOAbl OIpEIeICHHUS.
3aBHCUMOCTh MHTCHCUBHOCTH JIBIXaHUS OT BHEIIHUX YCIIOBH: TeMIEPaTyphl, KOHIICHTPALIUH
KHCIIOpO/Ia U YTIIEKUCIIOro rasa, Boasl. Dddekt [lactepa.

Paznen 5: MuHnepanbHOE€ NUTaHUE PACTEHUMN

1. Wctopus m3ydeHHs] IpPOLECCOB KOPHEBOI'O MUTAHUSA pacTeHUuil. OCHOBHBIE TEOPHUHU.
3axonsl FO.JIubuxa.

2. DneMeHThl, BXOASIIME B COCTaB pacTeHud. OpraHoreHsl, Makpo- U MUKPOIJIEMEHTHI.
XVMHYECKUH COCTaB 30JIbl PACTEHUI, METOJbI OIPEICIICHNUS.

3. ®usnonoruyueckas poib a30Ta B pacTeHUsAX. JlocTymHbie GOPMBI U HCTOYHUKH a30Ta.
CuMnTomMBl HEOCTAaTKa a30Ta. PacTeHMs ¢ yKIOHSAIOIUMUCS TUIIAMUA a30THOTO MUTaHUS.

4. KpyroBopoT aszora B MNpUPOJE,  HKOJOTMYECKHE TpPYNIbl MHKPOOPTaHU3MOB,
Yy4YacTBYIOILIHE B HEM. XHUMH3M a30T(HUKCAIIH.

5. KpyroBopor a3orta B pacteHusax (mo IlpsHumHukoBy). B3aumocBsi3p a30THOro u
YIJIEBOJIHOTO OOMEHA.

6. ®usnonoruyeckas poib Gocdopa u cepsl B XU3HU pacTeHuil. [loctynubsie Gopmsl,
UCTOYHUKN. CUMIITOMBI HEIOCTATKA.

7. ®u3noNoruueckas posib MakKpO3JIEMEHTOB-METAIIOB B KU3HU pacTeHH. JlocTymHble
¢dopmbl, ucToOUHUKH. CUMITOMBI HEAOCTATKA.

8. ®uznonornyeckasl posib OCHOBHBIX MUKPORJIEMEHTOB B JKU3HM pacTeHUi. JlocTyrHbIe
¢dopmbl, ucToOUHUKH. CUMIITOMBI HEAOCTATKA.

9. Ponp cOOTHOIIEHHSI MOHOB IMOYBEHHOI'O PAcTBOpPA B KU3HU pAaCTEHHH. AHTaroHU3M
VOHOB.

10. ®uznonoruyeckue OCHOBbI TNPUMEHEHUS MUHEPATbHBIX ynoOpeHuil. Buabl
MHUHEpaJIbHBIX Y100pEHUH.

11. IlouBa Kak MCTOYHHK MUHEPAIBHBIX BEIIECTB I PACTEHUMN. 3JHaUECHUE TTOYBEHHBIX
MHUKPOOPIraHu3MOB. PoJib KOHTaKTHOrO OOMEHa MEeXJy ITOYBOM U KOpHEM.

12. Ilormomenre MUHEPAIBHBIX 3JEMEHTOB PACTEHHUSAMU. THIIBI TOCTYIICHHUS BEIIECTB
B pacTeHus. JBmxymmue cunsl. Pabora AT®azHbix
HAacOCOB.

13. PaguanbHblii TpaHCIOPT MMHEPAIBHBIX BELIECTB B KOpHE. JBMIKyIME CHIIBI.
CummuiacT ¥ anoracr.

14. [IBmxyuiye cuibl JaldbHETO TPAHCIOPTAa BEIIECTB B PACTEHUSAX. 3arpyska u
pasrpy3ka KcuiaeMsl U (p103Mbl. PeyTunusanus MUHEpaIbHBIX 3JIEMEHTOB.

15. Posb KOpHS B JKU3HEAEITENBHOCTH pacTeHus. KopeHb Kak opraH NpeBpallieHus u
CHUHTE3a BEIIECTB B PACTCHMUSIX.

16. Bnusane BHemHUX ycnoBuit ( pH, t, cBeT, Boja) Ha MOTJIOIICHUE U TMIEPEIBIKCHHE
MUHEPAIBHBIX 3JIEMEHTOB B PACTCHHUSX.
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Paznen 6 u 7: PocT, pa3zBUTHE U YCTOMYMBOCTh PACTCHUM.

1. OOwue npencTaBiIeHMsl O POCTE U Pa3BUTUU PACTEHUM, B3aUMOCBSI3b 3TUX IIPOLIECCOB.
Kpurepun pocra u pazsutusa. Metozas! onpeneneHus CKOpoCTH pocTa.

2. OcHoBHbIE (a3bl KUZHEHHOTO LUKJIA PACTHTEIbHON KIeTKH. DU3NOIOTHYECKUE U
CTPYKTYpPHBIE IEPECTPONKH B KJIETKaX Ha KaKIoH Qase.

3. IloHATHE O MMTOTHMYECKOM LMKJIE KIETKU. DU3NOIOTHYECKUE NEPECTPOUKHU IIPU
HOJArOTOBKE K AeneHuo. O01as XxapakTepuCTHKa OCHOBHBIX (pa3 MUTO3a.

4. Drambl OHTOT€HE3a BHICIIMX pacTeHuil. @dusnonormveckue U MOpPEOIOTHUECKUE
W3MEHEHHUS Ha KaXJIOM 3Talle, UX B3aUMOCBS3b.

5. Cuctembl perynsiuu GU3NOIOTHYECKUX (PYHKIUH y pacTeHuil. TUIBI 1 MEXaHU3MBI
PETYJIALHNN.

6. ®UTOTOPMOHBI KaK OCHOBHBIE PEryJATOpPhl (PU3UOJIOTHUECKUX IporeccoB. OOmas
XapaKkTepUCTHKA MEXAaHU3MOB JIeHCTBUSI (PUTOTOPMOHOB.

7. Buzbl pOCTOBBIX TOPMOHOB PACTEHUN U MHTMOUTOPOB pocTa. XUMHUYECKOE CTPOCHHUE,
JoKaIu3anus, GU3N0JIOrHUecKoe AeHCTBHE.

8. T'opmoHanbHasi KoHIenuusi nBeTeHHus pacreHuit. I[lonstue o ¢nopurene. Ponb
¢doroneproa B IBETCHUU PACTEHUH.

9. Mopdorenes pacTeHuii, cocTaBisomue ero mnporecchl. Juddepennupoka wu
oprasoreses. [IonsaTue o koppenaTuBHOM pocte. Perenepanus y pacTeHUM.

10. BnusHue ¢akTopoB cpeipl Ha POCT W pa3BUTHE pacTeHuil. DUTOXpOM, ero
XUMHYECKasi IpUpoza U GU3N0I0rHuecKoe 3HaueHue. SIposuzanus 1 HoTonepuou3m.

11. JIBwxenus pacteHuid. Tpomnu3mbl, HACTUM M Takcuchl. Duzmosoruyeckas mpupoaa
POCTOBBIX ABHKEHHM, pOJib (PUTOrOPMOHOB.

12. @usnonoruyeckue OCHOBBI YCTOMYMBOCTM pacTeHUH K cTpeccaM. Buabl
YCTOMYMBOCTH. 3aKaJIMBAHUE PACTEHUM.

Yc10BuA BHICTABJICHHS OLIEHOK:

OneHKa «OTJIMYHO» 3aCITy)KUBACT CTYIEHT, OOHapYKMBIIMH CHCTEMAaTHYECKOE W
ri1y0oKoe 3HaHUe yueOHOro Marepuana no (pU3MoJIOTuU PaCTeHUH, JEeMOHCTPUPYIOLIUI IOJIHOE
U CaMOCTOATENILHOE PACKPBITUE BOMPOCOB OMIIETa B 00bEME MPOTPAMMBI, CIIOCOOHOCTH SICHO U
MPaBUJILHO OTBEUaTh Ha JOIMOJHUTEIbHBIE BOMPOCHI SK3aMEHATOPOB, YMEHHE HCIOIb30BaTh
CPaBHUTENBHBINA MOIXOA TPH H3JIOKEHHH MaTepuaia, COIMPOBOXKIATH OTBET INPHUMEPaMH,
YEeTKOe U TPaBWIBHOE OIpe/leIeHue OHOJIOrMYEeCKHX MOHATUH,  HCIOJIb30BaHUE TEPMHUHOB,
YMEHHE TI0Ka3aTh 3HAYMMOCTh IKOJIOTHUECKUX (PAKTOPOB B 00ECIICUCHUH KHU3HEEATEITLHOCTH H
HBOJIFOLIUU PACTEHUM.

O1neHKa «XOpOIIO» 3aciy)KHUBAeT CTYASHT, OOHAPYKWBIIMHA IOJHOE 3HAHWUE Y4eOHOTO
MaTepuaia, YCBOMBIINN OCHOBHYIO JIMTEPATYPy, PEKOMEHIOBAHHYIO B MPOTpaMMe, MOKa3aBIIUI
CHCTEMATHUYECKUI XapakTep 3HAHWH 1O JUCIHIUIMHE, HO TIPH STOM JOIYCTHUBIIUM HE
MPUHIIMITAATBHBIE TTOTPEITHOCTH

OrneHka «yI0BJIETBOPUTEIbHO» BBICTABISICTCS, €CIM CTYACHT  BBIOJHWI 33/IaHUE WITH
OTBETHJI Ha BOIIPOC, HO TIPH ITOM OBLIH JAOMYIIEHBI MPUHIUIHATBHBIE OMOJOTHYECKIE OLTHOKY;
YPOBEHb BJAJeHHUs] OMOJIOTMYECKMMH TOHSTHSMH HEBBICOKMH, HEIOCTATOYHAs Pa3BUTOCTH
OCHOBHBIX 300JIOTHUECKUX 3HAHUH U YMEHHI.

JIokyMeHT cocTaBieH B cooTBeTcTBUU ¢ TpeboBanusMu PI'OC BO mno HampaBieHHIo
noarotoBku 44.03.05 Ilemaroruueckoe oOpa3oBaHue (C IByMS MNPOGMISIMH IOATOTOBKH),
YTBEP)KJIECHHOTO NpuKkazoM MuHoOpHayku PO Nel25 ot «22» deBpans 2018 r.

Pa3pa6oTumk: kanx. Ouoi. Hayk, gforeHT MakcumoBa E.H.

Hacmosawas npoepamma, He Mmodcem Ovlmb B0CHpouzgedeHa HuU 6 Kakou gopme 0Oe3
nPeosapumenbHo20 NUCbMEHHO20 paspeuteHus Kagheopvl-paspadbomyuxa npozpammol.



