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Llenb ocBOCHMS TUCHMIUIMHBI «DU3HONIOTHSA PacTEHHID» CPOPMHUPOBATH 3HAHUS O CIIOKHEHIINX
npoueccax, IMPOTEKAIUX B PACTUTENBHBIX OPraHU3Max, O B3aUMOJEHCTBUHU PA3JIMYHBIX KIETOK,
TKaHell U OpraHoB IIPU OCYLIECTBICHUU PACTEHUSMH Pa3HbIX (PYHKIHI, O LIEJOCTHOM IEepexoie K
ABJICHUSAM  KU3HENEATEIBHOCTH,
MEpOTPUATHIA, HAIPABICHHBIX Ha TOBBIIICHHE OOLIEH MPOIYKTUBHOCTH, MUTATEIBHOW IEHHOCTH H

Ka4dycCTBa paCTeHHﬁ. O3HaKOMHTECA C METOJaMH MPOBEACHHUA HAYYHO-HCCICAOBATCIBCKUX pa60T,

1. HEJIX OCBOEHUSA JUCHUIIIUHBI

IpHOOPECTH TEOPETUYECKYI0 OCHOBY JUIsi BCed

IMOJIYYHUThb HAaBbIKH CaMOCTOSITEIILHOMN HCCHCHOB&TCHBCKOﬁ pa6OTBI.

3agaun:

1. HU3Y4YCHUE COBPEMCHHOI'O COCTOSAHHUA HAYKH;, H3YUCHHUC OCHOBHBIX IIPOLCCCOB B JKU3HU

pPaCcTCHHUM,

2. OBJIaACHUEC COBPEMCHHBIMU MCTOJaMU HCCICOAOBAHHA B (1)I/ISI/IOJ'IOFI/II/I paCTeHI/Iﬁ, IIPUMCHCHUC

HUX B TCOPpUHU U IIPAKTUKE B IPUPOJC, a TAKIKC B YCIIOBUAX Ha60paTOpI/II/I;

3. perieHue

3a/lad BOCIHHUTATCIBbHOI'O MW  PA3BHBAIOIICIO XapaKTCpa,

(OpMUPOBAHNIO HAYYHOT'O MBILUIEHUS CTYJIEHTOB, UX BCECTOPOHHEMY PAa3BUTHIO;
4. oBJIaIETh OCHOBHBIMU NOHATHUSMM U TEPMUHAMU (PU3HUOJIOTUU PACTEHUI;

5. chopmMupoBaTh TPEACTABICHUE O POJIM H3YYCHHS] (DU3MOJOTUM PACTCHHA B TOJITOTOBKE

yauTess OMOJIOTUHU B CpeIHEH 00111e00pa3oBaTeIbHOM MIKOJIE.

2. MECTO JUCIUIIJIMHBI B CTPYKTYPE OIIOII

I[I/ICI_II/IHJ'II/IHB. «Duznoaorus paCTCHHﬁ>> OTHOCHUTCS K 003aTeIbHON YacTU yqe6Hor0 I1JIaHa.

HpepeKBI/IBI/ITLI JUCHUIINIMHBI: OIIMPACTCA Ha 3HAHUC IIPCIAMCTOB OCHOBHOM O6paSOBaTCHLHOﬁ

porpaMMBbI cpeiHero (oJIHoro) obmiero oopasoBanus «buonorusy, «I'eorpadusy.

3. INTAHUPYEMBIE PE3YJIbTATBI OBYYEHMUS 11O JUCIUIIJINHE

HnaHpreMHe PE3YIbTAaThI 06y‘IeHI/I}I o AUCHUIUIMHE, COOTHECCHHBLIC C INIAHUPYCMbIMU

pesynbratamu ocBoeHust OITOIT (koMreTeHIUAMU 1 UHIAMKATOPAMHU JOCTHXKEHUSI KOMITETEHITHI):

®opmupyemble | [lmaHupyemsie pe3ynbTaThl 00yUSHHUS IO AUCIUIUINHE, HanmenoBanmue
KOMITETEHITNH B COOTBETCTBUH C UH/IUKATOPOM JOCTHKEHHS OLIEHOYHOTO
(xonm, KOMIICTEHITHH cpeacTBa
coJiepyKaHue WNHaukaTop AOCTHKEHUS Pesynbrarel 00yueHus
KOMTICTCHITHH ) KOMTICTCHITHH M0 JTUCUUTUINHE
(k00, cooepoicanue
UHOUKAMOpa
YK-1 VK-1.1 3naer npuHIUIIBI 3naem: ocobenHoctH | [IpakTuko-
cbopa, otbopa u CHUCTEMHOTI'O U | OpPUEHTUPOBAHHBIC
000061eHnsT HHGOPMAITIH KPUTHUYECKOTO 3a7aHus
MBIIIICHHS u
VYK-1.2. YMeeT COOTHOCUTDH | IEMOHCTPUPOBATH
Pa3HOPO/IHBIE SIBICHUS U TOTOBHOCTb K HEMY.
CUCTEMAaTHU3UPOBATh UX B Ymeem: ananusmpoBaTh

pamKax U30paHHBIX BHIOB

VCTOYHUKHM HHpOpMaLUU

CUCTCMBI

CHOCO6CTBYIOI_I_II/IX




npohecCHOHATBHOM
JIeSTEIbHOCTH.

VYK-1.3. Braneer
HaBbIKAMU HAYYHOT'O
IIOMCKA U MTpaKTU4ecKoi 1)
3HAET: - IUHTBUCTUYECKUE
TEOPHUH U KOHIICTIIINH, 2)
yYMEeT: - aHAJIM3UPOBATh
JUHTBOPHIOCOPCKHE
npoOJemsl, 3) BiIaIeeT: -
CIIOCOOHOCTBIO K
0000IICHHIO U aHATH3Y
HaY4YHOH nH(pOpMaIH
IIpakTuko-
OpPUEHTUPOBAHHBIC 3aJIaHUS

c TOYKHU 3peHus
BPEMEHHBIX u
MIPOCTPAHCTBEHHBIX
YCIOBUI ux
BO3HUKHOBEHUS,
aHaIM3UpoBaThb  paHee
CIIOKMBIIMECS B HayKe
OLIEHKM  uH(pOpMaIHNH,
apryMeHTHPOBAHO
¢dbopmupoBaTth
COOCTBEHHOE CYXJEHHE U
OLIEHKY WH(OpPMAIIHH.
Bnaoeem: HaBbIKAMU
COIIOCTABJICHUSI  PA3HBIX
MCTOYHUKOB
uHbOpMALIUK C  IIETIBIO
BBISIBJICHUS ux

paboThl C MPOTUBOPEUYUI M TIOHMCKA
uH(GOPMaIlMOHHBIMU JIOCTOBEPHBIX CYXJICHHI,
HMCTOYHHKAMU; METOJaMHU HaBBIKAMH  OTIPEJICTICHUS
MPUHSTUS PEILICHUH. NPaKTUYECKUX
IIOCJIEICTBUN
PEJI0KEHHOTO
pelieHus 3a/1a4uu.
OIIK-8 OIIK-8.1. Mlemoncrpupyert | 3uaem: ocobeHHOCTH | TecToBbIC 3a1aHuUs
CrienraIbHbIe Hay4HbIE | MEeIarOTUYECKON
3HAHUA B CBOCH | 1eATeNbHOCTH,
IIPEAMETHOU oOnacty; | TpeOoBaHuUs K CyOBbeKTaM
OIIK-8.2. OcymecTBisieT | negaroru4eckoi
YPOUHYI0O M BHEYPOUHYIO | JACSATEIHHOCTH,
JIeATETbHOCTh B | pe3yJbTaThl HayYHBIX
COOTBETCTBUU c | uccrneoBaHuii B cdepe
peAMETHOU 00J1acThIO | TIeIaroru4ecKoin
COTJIaCHO OCBOEHHOMY | J€SITEIbHOCTH.
npoduiro (mpodunsm) | Ymeem:  ucnonb3oBath
MOATOTOBKY; COBPEMEHHBIE
OIIK-8.3. Biageer | cienranbHble  Hay4YHBIE
METOIaMH HAy4HO- | 3HAHUSI W  PE3YJIbTAThI
MeJaroru4eckoro UCCIEeI0BAHUI JUTSt
MCCJIEIOBAHMUSI B | BBIOOpa  METOJOB B
MpeIMeTHOM 00NMacTH U | MeJaroruyeckoit
METOIaMH aHaJIM3a | 1eATeIbHOCTH.
MeAarorn4ecko cutTyauuu | Biradeem: METO/IaMH,
Ha OCHOBE CIEIHAIBHBIX | hOpMaMH U CPEICTBaMU
Hay4YHbIX 3HAHUM. MEe1aroru4ecKou
NesTeTLHOCTH,

OCYIIECTBISTH UX BBIOOP
B 3aBUCUMOCTH oT
KOHTEKCTa
npodecCuoHaTbHON
JESTENIbHOCTH C y4YETOM




PE3YyJIbTAaTOB HayYHBbIX

HUCCIIETOBAHUN.

I1K-3 I1K.3.1. Bnaneer nayuno- | 3naem: OCHOBHBIE [IpakTuko-
HearornyecKuMu METOJbl HCIIOJIb30BAHUS | OPHUEHTHPOBAHHBIC
3HAHUSIMH O 00pa3oBaTeNbHON CpPEIbI 3aJaHuA
3aKOHOMEPHOCTSIX, TSt JOCTHKCHUS
NPUHIUIAX IOCTPOCHUS U | IMYHOCTHBIX,

(GYHKIIMOHMPOBAHHS IPEIMETHBIX u
00pa30BaTEILHOTO METaNpeIMETHBIX
nporuecca PE3yNIbTaToOB O0Y4YEHHS U

[1K.3.2. Bnaneer Hay4Ho-
TEOPETUYCCKHUMH 3HAHHSIMH
B 00JIaCTH IIEIArOTHKH U
CBOETO Y4eOHOTO MpeaMeTa

I1K.3.13. Ycnemno
MIPUMECHSIET COBPEMEHHBIC
HAyYHO-TEOPETUYECKHUE U
MPAKTUYCCKUE 3HAHUS U
YMEHHsI B IPENOJaBaHUU
cBOEH yueOHO
JUCLHAIIINHBI

obecriedueHrsT  KadyecTBa
y4eOHOT0 npoiecca
cpencTBaMu OMOJIOTHH.

Vmeem:  popmupoBarh
00pa3oBaTEeNbHYIO Cpeny

IIKOJIBI B OeiaAax
JOCTHIXCHHUA
JINYHOCTHBIX,
MPEAMCTHBIX n
MCTAIIPCAMCTHBIX

pe3ysbTaToB  OOydYeHUs
CpeacTBaMu  OHOJIOTHUHY;
UCIIOJIb30BaTh
o0pa3oBaTeNnbHbIHI
MOTEHLIHAT
COLIMOKYJIBTYPHOU Cpebl
peruoHa B MpernoiaBaHuu
Ouosorum.

Braoeem:

COJIepKATEIIbHOU
MHTEpIpeTalnen u
aganTanuei
TEOPETUUECKUX  3HAHUU
no ouoJioruu IS
perieHus
00pa3oBaTeNbHBIX 3a/1ay;
KOHCTPYKTHBHBIMU
YMEHUSIMU KaK OJHUM M3

TJIABHBIX acIeKToB
npodeccuoHaIbHOM

KYJIBTYpbI Oyay1ero
YUHTEIA ouonoruu;

MaTepuaioM  y4yeOHOH
TMCIIATUTMHBL Ha YPOBHE,

MO3BOJISIOIIEM
(bopmMynHMpoBaTh u
pemars 3ajaud,

BO3HHKAOIMMUME B XOJ€
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y4eOHOH  JeSATEIHHOCTH
10 OMOJIOTHH.

[1K-6 I1K.6.1. Criocoben
dbopMHUpPOBATH U
peann30BbIBATh
POrPaMMbl Pa3BUTHUS
YHHUBEPCATHHBIX YICOHBIX
neuvctsuii 11K.6.2.
JleMOHCTpUpYyET 3HaHUE
coJlepKaHus
00pa3zoBaTebHbIX
IpOrpaMM 1o cBoei
JTUCITUTUINHE

I1K.6.3. Criocoben
MIPOEKTUPOBATH
00pa3oBarebHbIC
MPOrPaMMBbI Pa3IMYHbIX
YPOBHEU U 3JIEMEHTBI
00pa3oBaTeNbHbIX
IIporpamm B CBOEH
peIMEeTHON 00JacTH

3uaem:  COBpEMEHHbIE
o0pa3oBaTebHbIE
TEXHOJIOTHH,
KOHKPETHBbIE ~ METOJUKHU
o0yueHHs yueOHOMY
npeamery «buonorus.
Ymeem: mnpoexTupoBarh
paboune IIpOrpamMMbl
y4eOHOTO npeamera
«buonorus».

Braoeem:
KaTeropuajibHO-
MOHATUIHBIM anmnapaToM
COBPEMEHHOM Teopuu u

METOUKU o0y4eHus
Ouonoruu, CHCTEMOM
IPOEKTHPOBAHUS

coliep>kaHusi  y4eOHOTro
npeamera «buosorus».

[IpakTuko-
OpPUEHTUPOBAaHHbBIE
3a1aHus

4. OFBEM U CTPYKTYPA JUCHUIIJIMHBI

TpynoeMKoCTh AUCIUIUTMHBI COCTABIISIET S 3aueTHhIX equnui, 180 yacos

TemMaTHUyeCcKHi MJIaH
(¢hopma o0yueHnusi — ouHasi

No HaumeHnoBanue tem KonraktHas pabora DopMbI
1/ W/WUITU Pa3esioB/TeM < o0ydJaronmxcs - TEKYIIEro KOHTPOJISt
n JUCIUTLTAHBI g C TeIarOTHYeCKUM % yCIIEBaEMOCTH,
g ¢ pabOTHUKOM 5 w dopma
g o ) ] = = KB o
g 3 2 2 S31 538 IPOMEKYTOUHOM
9| 5| s | &xl 288 58 aTTecTanuu
U3 = o = 58 =249 8
5| 2 T E| ERl &8 2 (no cemecmpam)
|2 | EE| 25 S549
= 5 o Lg Nl © §”§
= = =
IIpeamert n3ydenus, ) ~
1 | 3ama4¥ ¥ METOBI _ 2 4
($U3MOIOTNH PaCTEHUH.
OcHOBBI (pU3HOTOTHH 5
5 pacTUTENbHOU KIETKH. < | 5 5 4
O61mmit 0630p ™
pPaCTUTEIBHON KJIETKH.
5
© €UTUHT-KOHTPOJIb |
3 | Kirerounsie MmeMOpaHBbI. =1 2 2 4 P P
Lo




[Toctynnenue BoabI B

4 =2 2 4
pPacTUTEIBHYIO KIIETKY.
BonHslit pexxum =
5 | DOAMRHD = | 2 2 4
pacTeHHH. o
6 [ToromeHue BoIbl S 5 5 4 PEHTHHI-KOHTPOJIb 2
pacTCHHEM. a
7 Tpancnupanuus u ) ) 2 4
TPAHCIIOPT U BOJBI. 9
Boausrit nedumur, ©
8 | BpeMeHHOE U TI1y0OKO€ | 2 2 4
3aBsIaHuE. ~
Ocob6eHHOCTH BOJIHOTO
g | PexuMay pacTeHui 3 5 5 4 PEUTHHT-KOHTPOJIB 3
pa3IuYHBIX ™~
9KOJIOTHYECKHX TPYIIIL.
Bcero 3a 5 cemectp 18 18 36 3auyer
(5 cemecTp)
10 MuHepanbHOE « ) A )
MUTaHUE PACTCHUIA. —
DOTOCUHTE3 KAK <
11 | ocHoBa YTJIEPO/IHOTO I 4 2
MTUTAHWS PACTCHUIM.
JIpIXaHue pacTeHUM. © 5
12 o | 2 4 2 Peittunr-kontpois 1
Pocrt u passutue
13 | pacrenuit. 12 4 2
N~
JIBr>keHUE pacTeHUN. N
14 | Tponmsms! 1 HACTHH. ; 4 8 4 PeitTuHr-KOHTpOIIH 2
YcToMunBOCTh
pacTeHui K ©
—
15 | HeOnaronpusATHBIM o | 4 8 4
(akropam !
OKPYKaIOILEH Cpebl.
3aKkaJIMBaHHUE PACTCHUU. )
16 ~Y 2 4 2 PeliTHr-KOHTPOITH 3
Bcero 3a 6 cemecTp 18 36 18 IK3aMeH
(6 cemecTp, 36 4.)
HToro no nucuuniuHe 36 72 54 3a4yer

(5 cemecTp)
IK3aMeH




1] [ | | (6 cemecrp, 36 1.)

Conep:kanue JJeKIIMOHHBIX 3AHATHI 10 JUCHMILIAHE
5 cemecTp

Tema 1. Ilpeamer usy4enus, 3a1a4 1 MeToAbl puznosoruu pacrenui (2 4).
®u3noIorys paCTEHUN KaK HayKa O IpoLeccax, IPOUCXOASIINX B paCTUTEIILHOM OpraHu3Me. 3ajaya
dusnonornu pacteHuii. MecTto (U3NOIIOTUN PACTCHHI B CHCTEME OMOJIOTHYECKMX HayK. EMMHCTBO
Opranu4eckoro Mupa. OOIIHOCTh OCHOBOMOIATAOIINX KU3HEHHBIX POLIECCOB.

O030p METOJ0B U MOJX0/I0B, UCIOJIb3YEMBIX B (PU3HOJIOTUN PACTEHUI: HAOIOIEHHE,

MHUKpOCKoOnus, AuddepeHnnanbHoe HeHTpUuGyrupoBaHue, BereTalliOHHbINA METO, METO/] IOYBEHHBIX,
HeCYaHbIX U BOJHBIX KYJIbTYp, METO/Ibl AHATUTHUECKON U (PU3UUECKON XMMUH,

MCTOPUYECKUI METOX U Jp.

3HavyeHre (U3HOJIOTUN PACTCHUH B MPAKTUYECKOW JEATEIHHOCTH YENIOBEKA: B CEIbCKOM M JIECHOM
XO035ICTBaX, IMPOTHO3MPOBAHUM COCTOSIHMSI 3KOJOTMYECKMX CHCTEM U OXpaHU MNPUPOABI U Ap.
oTpaciix. ['eHHas uWHXeHepuss W TUOpHAM3aLMs KIETOK, KyJbTypa TKaHed U KIETOK, HX
HCIIOJIb30BAaHUE €€ B CEJIEKIUU U OMOTEXHOJIOTUH.

Tema 2. OcHOBBI (U3HO0JIOTMH pACTUTENbHON KJeTku. OQO0muii 0030p pacTuTeIbLHOMI
KJIeTKH (2 4).

OCHOBHBIE CTPYKTYpHbIE KOMIIOHEHTbI PACTUTENIbHON KIETKU U UX (QYHKIUH.

Knerounas oGoiouka, ee CTpykTypa. Makpo MOJIEKyJIsipHAs OpraHM3alus NEpBUYHOIN KJIETOUHOU
000s0uku. DYHKIMU KIETOYHOU 000JI0UKH.

Snpo pacTUTENHHOMN KIETKH, €T0 CTPOCHUE U (PU3NOJIOTHIECKUE (PYHKIINH.

®U3NONIOTUYECKUE OCOOCHHOCTH sipa B mepuoi HHTepdazbl. Murto3, ero (u3HoIorHuecKoe
3HaueHue. DHAoIUIa3MaTuyeckas ceTb. Anmnapat ['oabaxu, pudocoMBbl, TEPOKCUCOMBI,

JN30COMBI, MUKPOTPYOOUKH, IJIa3MOJECMbl, MUTOXOHAPUH, IUIACTUJIbI, CTPYKTYpa, XMUMHUYECKUN
cocTaB M (DyHKIIMM JAHHBIX OPraHOMJIOB M opraHesi. L{uTomnasma, Kak KOJJIOWJHAs CHUCTEMa ee
OCHOBHBIE CBOICTBa, cOCTaB, (PYHKIIMU. Bakyosb KIE€TKH, 0OCOOEHHOCTH CTPOEHUS U () YHKIIHH.

Tema 3. Kiierounbie MmeMOpaHbI (2 4).

I[TepBast Mmonens kinerouHoi MeMOpaHsl ('cenBuya"), ee ocodeHHocTH. CoOBpeMEHHBIE NPeICTaBICHUS
0 KJIETOYHBIX MeMOpaHax (Mo3andHast Mojiesib). O030p OCHOBHBIX BEIIECTB U COETUHEHUH, BXOISAIINX
B COCTaB MEeMOpaH: TJIMKOJIUIIUIBI, PochomumuIbl, OenKu.

OcoOeHHOCTH CTpOeHMsI O€nKOB (NEpBUYHAs, BTOPUYHAs, TPETUYHAs, YETBEPTUUHASI CTPYKTYpPHI),
BIUSHUE CTPYKTYpbl Ha (yHKUMH MemOpaH. DyHKIUU, BBIINOJHSEMBbIE OENKaMHU B KJIETOYHBIX
MeMOpaHax (CTpyKTypHasi, pepMeHTaTUBHAsL, TPAHCIIOPTHAS, pELeITOpHAs!).

CpoiictBa u QyHKIMuM MeMmOpaH. Buasl TpaHcmopTa MOHOB M BEIECTB 4epe3 MeMOpaHbI:
naccuBHbI (auddys3us), ¢ akTUBHBIM (C 3arpatamu SHepruu). [IoHATHE >IEKTPOXUMHUYECKOTO
NOTEeHIMaaa MeMOpaH.

Tema 4. IlocTyniieHue BOABI B PACTUTEJIBHYIO KJIETKY (2 4).

Oco0eHHOCTH CTPYKTYpbl U CBOMCTB BOJIbl. 3HAUE€HUE BOJIbI B JKU3HU KJIETKU U PACTUTEIHHOTO
opranusma. Pacnpenenenue Boabl B KieTke, (opMbl BoJbl B KjieTke. OCHOBHbIE MEXaHU3MBbI
MOCTYIJIEHUSI BOJABI B KIETKY: OCMOTHYECKHH, HaOyxaHue, 3jekTpoocMoc. Mcropus usydeHHs
OCMOTHYECKOI'0 MEXaHHM3Ma, MOHATHE ocMoca, Mojenb [lrorporre, ocmomomerp Ilddepa. 3nauenus
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OCMOTHYECKOTO JIABJICHUS y pa3JIMYHBIX BHUJAOB M CHUT'MAaTHMUYECKUX TpYIIN pacTeHuu. Teopus
MOTJIOIIEHHUST BOABI KieTKoW YHmmpyra u bmoma. Tlonarwe typropa u minasmonu3a. BoaHblid
MOTEHIIMAN KJIETKH, CBS3b JAHHOTO TIOKAa3aTelss C JPYTMMHU COCTABJISIOMUMH (OCMOTHYECKHM
JaBJieHUEeM, TypropoMm # T.A.). KOIOMIHO-XMMHUYECKHH MEXaHHU3M IIOTJIONIEHUS BOIBI, €ro
0COOEHHOCTH. DJIEKTPOOCMOC, MPUMEPHI SKCIIEPUMEHTATIBLHOTO TTOATBEPKACHUS JAHHOTO SBJICHUS.
3arpaTsl JHEPTUH HA BOJHBII OOMEH KJICTKH.

Tema S. Boanblii pexxuM pacrenuii (2 4).

OcCHOBHBIE MYTH MOCTYIUICHUS BOJBI B pacTeHue. Bujabl mouyBeHHOW Biaru, JOCTyMHas U
HEJOCTyIHAs TMOYBCHHAs Biara s pacteHud. OCOOCHHOCTH CTPOCHHE KOPHS C TOYKU 3pPEHHS
obecrieueHuss BOJIOM pacTeHHs. MexaHW3M IOTJIONMICHHUS BOJBI KOpHEBOW cucTteMoi. M3meHeHue
BEJIMYMHBI BOJTHOTO MOTSHITHAIA Y PA3IMYHBIX YaCTeH pPacTCHUSI.

Tema 6. Ilorsionmenne BoabI pacteHuem (2 4).

Bunbl ABMKEHUS BOJBI B TKAHIX: CUMIUIAC U anoriacT. OCOOEHHOCTH ABUKEHUS 110 CUMILIACTY.
Oco0EHHOCTH CTPOCHUSI KCUJIEMBbI pacTeHUU. MexaHu3Mbl ABUKEHUS BOABI MO KCUJIEME: MOHSITHE
BEPXHEIr0 U HMXKHETO BOAHBIX "ABUraTesnen", Teopus BOAHBIX HUTEH.

DKCIEPUMEHTHI I0KA3BIBAIOIINE HATMYNE HUYKHETO, BEPXHETO BOJAHBIX "BUTaTeneil" U SBICHUS
CHEIIJICHUSI MOJIEKYJT BOABI B Kcuiieme. CBs3b Mpo1eccoB (POTOCHHTE3a U TPAHCIIUPAIIUU Y PACTECHUH.

Brnusinue ¢akTopoB Ha MOTJIONIEHUE BOIBI pacTeHHEM: KOHIIeHTpanuu Oz, TeMITepaTyphl,
KOHIIEHTPAllMU COJIeH B TMOYBEHHOM pPAaCcTBOPE, POCTOBBIX JABI)KEHUU Yy PACTEHMId, SHIOTEHHBIX
PUTMOB. SIBJICHHE OCIUJUISIIMN KaK (POpMBI TOMEOCTa3a paCTeHUH B MOAICpKaHUU BOJHOTO OalaHca.

Tema 7. Tpancnupamusi ¥ TPAHCHOPT M BOABI (2 4).

KonuuecTBeHHble TOKa3aTeNd Tpolecca TPAHCIHUPAIMM Yy PACTEHH: WHTEHCHUBHOCTH
TPaHCIIHPAIMH, TPAHCIIUPAIUOHHBIN KO()(DHUIMEHT, MPOMAYKTUBHOCTh TpaHCIHpAuu. BimsHue
CBETa, TEMIIEPaTypPhl, BIAKHOCTH BO3yXa M CTCTICHH OOBOJIHCHHOCTH TKaHEH, BeTpa, MHHEPAIIBHOTO
nutanud. [loHsTHE CYTOYHOrO XO0Ja TpaHCHUPAIMH, BUABI CYTOYHOI'O XOJa.

[Tokazarenu 1 0COOCHHOCTH TPAHCIUPAILIUU Y PACTCHUN PA3IMYHBIX CHCTEMATHYCCKHUX TPYIIIL.

Tema 8. Boanslii fe¢unuT, BpeMeHHOe U IJ1y00oKoe 3aBsifaHue (2 4).

[TonsiTrie BogHOTO AeUIMTA, BpEMEHHOE U IITyOOoKoe 3aBsianue. [I[pudynHbl rubenu pacTeHus ot
HeJoCTaTKa BOJbl. BiusHMe Ha pacTeHUE HEAOCTaTKa BOJBI: BOJHBIN CTpecc, U3MEHEHUs (U3UKO-
OMOJIOTUYECKUX MPOIECCOB B TKAHAX PACTEHHUS B YCIOBHSIX 00€3BOKMBaHHUS, YCHIECHHUE TMpoIlecca
pacraga BbICOKOMOJICKYJISIPHBIX BEIECTB, HAKOTUICHHE HU3KOMOJIEKYIISIPHBIX coeuHeHni. BiusHue
HEJI0CTaTKa BOJIbI Ha Tpoliecchl (porocuHTe’a U npixanus. Hapyiienune sHepreTnyeckon MeHHOCTH
neixanus. [Ipekpaiienre mpoieccoB pocTa Mpy HEJOCTATKE BIIATH.

Tema 9. Oco0eHHOCTH BOJTHOTO Pe:KMMA Yy PACTEHHH Pa3JINYHBIX IKOJOTHYECKHX rpyni (2
4).

DKONOTHYeCKHe TPYNIbl PAacTeHUH MO OTHOLIEHHIO K BOJE, KaK SKOJOTHYECKOMY (hakTopy.
OcoOeHHOCTH BOJHOTO pexkuma y rurpoputoB. CrnocoObl mojaep:kaHHs BOJHOTO OanaHca y
kcepoutoB. CyKKyJIeHTHI, Kak creuuduueckas rpynmna 3acyXOyCTOWYUBBIX pacTeHud. BomHbrit
pexxuM y Me30¢puToB. [lcmnoputsl, ux Mmopdonoruueckue u pusnonorndeckue 0coOOCHHOCTH. BoHBbIi
PEXUM y TUAPOPUTOB.

6 cemecTp

Tema 10. MuHepaJibHOE MUTAHUE pacTeHuii (2 4).

[Toustue MakpoO- U MUKPOI3JIEMCHTOB, UX (bHSHOHOFI/I‘{CCKaH POJb I paCTeHHﬁ.
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[TocTyrieHne MOHOB M BELIECTB B pacTeHHE: MyTb, 0COOEHHOCTH TpaHcmopra. [lomyueHue azora
pacTeHMsIMM U3 T1OuYBbl. KpyroBOpOTBI OCHOBHBIX OHOr€OXMMHYECKHUX 3JIEMEHTOB. BiusHue
OpPraHMYECKUX BEILECTB HA KOPHEBOE MIUTAHNUE PACTEHUM.

Oco0eHHOCTH CBOMCTB IOYBBI /ISl MUHEPAJIIbHOTO NUTaHus: BIusHUE pH, conepkaHue B nouse
KaJblMs. DKOJIOTHYecKas KjIaccu(uKalus pacTeHUH 110 OTHOIIECHUIO K 31a(HUECKUX YCIOBUAM.
IlonsiTHE MUKOPU3BI U €€ POJIb B JKU3HU pacTeHuUW. Buapl Mukopusbl. BHEKOpHEBOE mUTaHUE Yy
pacTeHuii, ero 0COOCHHOCTHU U MPHUKJIATHOE 3HAYCHHE.

PerynupoBanue (Gpu3MOIOrMYECKUX MPOIECCOB Yepe3 NMPUMEHEHHE MUHEPAIbHBIX yI00pEeHUH C
Y4ETOM MOYBEHHBIX YCIOBHHA U JPYTUX SKOJOTHUECKUX (PakTOpoB. [ MIPONOHMKA U a3POIIOHHUKA — KaK
HOBbI€ HAIpAaBJICHUS CEJIbCKOXO3SHCTBEHHONW JAeATeNbHOCTH (0030p JAHHBIX METOJIOB, aHaIU3
HOJIOKHUTEIBHBIX U OTPULATEIbHBIX CTOPOH JIaHHBIX METOIOB).

Tema 11. @0oTOCHHTE3 KAK OCHOBA YIJIEPOHOr0 MUTAHUS PacTeHnH (2 4).

Tumb! yrinepogHoro nutanus pacrenuil. ICTopust OTKpBITUS U U3y4eHUs! POTOCHHTE3A.

buocdepnas poas GporocuHTe3a. 3aKOHBI MOTJIONICHUS cBeTa. BHyTpeHHss KoHBepcus. [lonsTre
docdopecuennnn u GryopecreHni. Murparus SHeprHH.

OCOOEHHOCTH aHATOMHYECKOTO CTPOCHHMS JIMCTA C TOYKH 3peHHs oOecredeHus: (OTOCHHTE3A.
OCO0EHHOCTH TOCTYIUICHHUS YTIICKUCIIOTO Ta3a K (POTOCHHTE3UPYIOIIUM OpraHaM.

XJ0pOIIacThl, UX CTPOEHHE, 0COOEHHOCTH, Au(depeHIuays MpoLueccoB Mpu (OTOCHHTESE,
"pasMHOKeHue" B KIIETKE. | HIIOTE3BI O MPOUCXOKICHUH XJIOPOIUIACTOB B IIPOLIECCE IBOJIIOLIMH.

JIBuKEeHME XJIOPOIUIACTOB.
0O0630p cBOICTB U 0COOEHHOCTEH OCHOBHBIX MUI'MEHTOB: XJIOpO(UIIIA, KAPOTUHOUIOB,
(UKOOMIMHOB, MX IPUCYTCTBHE Y pPACTEHUN pa3IMUHBIX CUCTEMAaTHUYECKUX Tpymi. MexaHusm
HOTJIOUICHUS U Nepeladu JIyYUCTONW SHEPTUHU pacTUTENbHbIMU urMeHTamu. [lonsitue 1-it u 2-it
MUTMEHTHBIX cucTeM. L{ukimdaeckoe u HeruKimIeckoe GpochoprmpoBaHue.

XeMHOCMOTHYeCKass Teopusi (POTOXMMHUYECKHX TPOLECCOB, IMPOUCXOAANINX B MeMOpaHax
XJIOPOIUIACTOB.

Mertonrka HUCHONBb30BaHUS MEUYEHHBIX aTOMOB yrjepoja JUlsl M3Y4eHUs TEMHOBOU (ha3bl
dorocunTesa (onbiThl Kanbsuna u bencona). [ukn Kanssuna. [Torstue C-3 nponecca u C-3
tuna pacteHuil. OcoOeHHOCTH KpaHLl-aHaTOMUHU Y pacTeHuid. Llukn Xetua-Cneka. [Tonstue C-4
npouecca u C-4 tuna pacrenuil. CpaBHenue s¢dextuBHocTH C-3 u C-4 pacrenuil. Ilonsrue
doronbixanus. ['mmoreza ¢opmupoBanust C-3 mpouecca U (POTOAbIXaHUS y PACTEHUH B XO[e
HBOMIONMU. KHUCIIOTHBIM MeTa0oM3M TOJICTIHKOBBIX, moHsATHE CAM-Tiporiecca, ero 0COOEHHOCTH.
OcoOenHoctu (hoTOCHHTE3a y OaKTEPUA.
Hctunnplii u  HaOmomaemsiit  ¢gorocunTe3d. Ckopocth (¢otocuHTe3a. DOTOCHHTETHUECKUI
kodpduuuent. KpantoBbiii pacxon. KBaHTOBBI BbIXOA. ACCUMWISIIMOHHOE 4YHCIO. BrusHue
MHTEHCUBHOCTH U CIIEKTPAJIBHOTO COCTaBa, KOHIIEHTPALMH YIJIEKUCIIOTO ra3a U KUCJIopoa,
TEeMIIepaTypbl, BIQXHOCTH TKaHeH Ha ¢orocuHTe3. 3akOH biekMaHa O KOMIUIEKCHOM BIIHSHUHU
¢dakTopoB Ha QortocuHTe3. CyrouHblii X0 (oTocuHTe3a. BiusHue Bo3pacta pacTeHHS U €ro
OTJIENbHBIX YacTeH Ha HUHTEHCUBHOCTD (poTocuHTE3a. DoTOCHHTE3a M ypoXkKall CeNbCKOXO03HCTBEHHBIX
KYJBTYD.

Tema 12. JIpixanue pacrenui (2 4).

HcTopus pa3Butus yueHus o JpIxaHuH. 3HadeHue padot JlaByaswse B. U. [lannaguna no teopuun
6uonornyeckoro okuciaeHus. OcoOEHHOCTH Mpolecca AbIXaHus, OCHOBHBIE (ha3bl.
CuHre3 caxapo3sl M INoiucaxapuaoB. [JIMKOaW3, €ro 3Tambl, JOKaJWU3alUs U DHEPreTHkKa.
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Bpoxenue, BHUIBI, SHEpPreTHKa U OCOOCHHOCTH MpOTeKaHusi JaHHOro mpotecca. [{ukn Kpebca u
IJIMOKCUJIATHBIN LUKI. JIOKanu3amusi 3TUX IPOLECCOB B KIIETKE.

OCcoOCHHOCTH CTPOCHHUSI M CBOMCTB MUTOXOHIPHH, UX '"pa3MHOKeHHE" B KileTKe. ['mumoresa o

CUMOMOTHYECKOM (POPMHUPOBAHUM MUTOXOHJPUI B IIPOLIECCE IBOITIOLHMU. DIIEKTPOHHO-TPAHCIOPTHAS
uens. [lepenaua u GopmupoBaHue 3amaca SHEPIHU C TOUYKH 3PEHUS XEMHOCMOTHYECKOH TEOPHH.
[TenTodocaTHbIN yTh, €0 OCOOCHHOCTH U YCIOBHS CMEIIICHUS.
3HaueHUE MEHTO3HOTO IIYHTA B KU3HU PACTEHUH.
KonuyecTBeHHBIE TTOKA3aTENIN IBIXATEJIBHOIO IIPOLECCa: MHTEHCUBHOCTD JBIXaHUS U JbIXaTEIbHbIN
kod(¢uiment. BrusHue ra3zoBoro cocraBa atrmocepsl M Cpelbl Ha ABIXATENbHBIA TIPOIECC.
CyliiecTBoBaHHE pacTeHU B aHA’POOHBIX YCIOBUAX. BiusiHue BIaXXHOCTH TKaHEeH, TeMIepaTypbl
OKpPYXKarolllel Cpelibl, ”HTEHCUBHOCTH M CIEKTPAJILHOTO COCTaBa CBeTa Ha JbIxaHue. KomruiekcHoe
BIIMSIHUE TEMIIEPATYPhl U BJIAYXHOCTU HA MHTEHCUBHOCTD JIbIXaHUS.

BnusiHue BHeMmIHMX pasjpakurened Ha JAbIXaHUE K pacTeHHH. JlpIxaHue M (OTOCHHTE3, YepThI
CXOJICTBA U Pa3INYUsL.

Tema 13. Poct u pa3Butue pacrenuii (2 u).

ITonsiTre pocra U pa3BuTas pacTeHUM, UX B3aUMOCBA3b. lIpumepsl pa3nuunii B TeMIIax pocTa U
pa3Butus. Tpu dassl pocta. MeToasl u3ydenus pocra pacrenuil. [lonsarue GuToropMoHOB, OCHOBHEIE
rpymnibl GUTOrOPMOHOB, UX (HU3HOIOTHYECKHE (PYHKIINH.

Jlokanu3anus poCTOBBIX IIPOLIECCOB B PACTUTEIBHOM OpraHusMe. PacnonosxeHne MepucTeM U TEMITbI
pocTa pa3iauuHbIX OopraHoB pacreHus. Koppemsuuu u nonspusaunus. OUTOpEeLENTOPSI, BIMSHUE
OJIMDKHETO M JAJIbHEr0 KPaCHOI'O CBETA Ha POCTOBBIE MTPOLIECCHI.

BnusiHue cBera, TemmepaTryphl, BJIQXHOCTH BO3lyXa M TKaHed, pH mnouBeHHON cpeabl u
MUHEPaIbHOIO IUTAaHUS HA UHTEHCUBHOCTb POCTOBBIX IPOLIECCOB.

OnHO-, IBYX- U MHOTOJICTHHUE PACTCHHS, MOHO- W MoJMUKaprnuku. OCHOBHBIC ()a3bl pa3BUTHS
pacreHui. SIBieHUE IPOBU3ALMU U €€ UCIIOJIb30BAaHUE B CEIIbCKOM XO35ICTBE.

DOoTONEPHOANYECKHUE TIPOLIECCH] Y PACTECHUI: ITOHATHE PACTEHUI KOPOTKOIO U JUIMHHOTO JIHSA.

Bausinue cBeta u GUTOropMOHOB Ha (POTONEPUOAUYHOCTH. Bo3pacTHbIe M3MEHEHU S Y paCTEHUH.
Teopus nukiIMyeckoro omonoxxeHus u craperus (Kpenke).

["opMoHasbHBIE, FTeHETUYECKHE U TpopHUecKue GaKkTOphl, BIUAIOLINE HAa IBETEHUE Y PACTEHUH.
['opMoHanbHasi peryisnus MNOSIBICHHA Noja y pacTeHuil. COBpEMEHHBIE IPEACTABICHUS O
(bu3HoNOruuecKoi posu 3alBeTanns y pacteHuil. Teopus u npakTuka npuMeHeHus: pUTOropMOHOB
U PETYJISITOPOB POCTA B CEIBLCKOM XO35MCTBE.

Tema 14. /IBu:kenue pacrenuii. Tponmusmbl u HacTuu (4 4).

Meroasl U3y4eHHs IBUKEHUN y paCTeHHUN. J[BHKEHUE BHYTPH KJIETOK. MeXaHU3MBbl IBUKEHUS
pacreHuid. IloHsTue Tponmm3MOB M HacTHH. bamnuctudeckue u Apyrue MeXaHUYECKHE BUIbBI
JABIKEeHUH. Vcronb30BaHne Ha MPAKTUKE HA IPUMEPE CO3JaHMs [IBETOYHBIX YacOB.

Tema 15. YcTOHYMBOCTH pacTeHHH K HeOJaronpusiTHbIM (PAKTOpPaM OKPYKAIOLICH
cpenbl (4 9).

[TpoGnema THUIIOB alaNTUBHBIX CTPATErMid M MOAXOJIbI K UX BhIAeNeHHI0. CTpecc y pacTeHui.
IMToaxon JI. Tunemana. Ilogxox I1. Kexau. Cucrema Maknmmnona-Ilnanku. Cuctema PameHckoro-
I'paiima. BereratnBHslii pocT. [lepexo1 kK IBETEHUIO. Y CTOMYNBOCTD PACTEHUM.

BinsHMe BBICOKMX TeMIlepaTyp Ha TKaHM W OpraHbl pacTeHui. PU3HOIOTrMYECKHE OCHOBBI
YCTOMUYMBOCTA pPACTEHUN K BBICOKMM TeMIleparypaM. BiusHue HU3KHMX TeMmImeparyp Ha
(Gu3MOIOrHUECKUE MPOLIECCH U PaCTeHHUs B LieJoM. SIBieHue 3akanuBanus. [loHsTHe sipoBU3aLIUy.
Hcnonp30BaHne Ha MPAKTUKU POBU3ALUHN PACTEHUI. 3UMOCTOMKOCTD PaCTEHUH.
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BiisiHue Ha pacTeHHUs IOBBIIICHHBIX KOHLEHTpaUud cosied. MeXaHU3Mbl YCTOMYMBOCTH K
HOBBIIIEHHBIM KOHILEHTpauusaM cosieil B nouse. Knaccugukanus pacTeHUil O OTHOLIEHHIO K
HOBBIIIEHHBIM KOHLIEHTpAlUsAM coJyiell. BiusiHue Berpa, Kak 3KOJIOTMYECKOro Qaxkropa Ha
(bU3M0IOrHUECKUE NTPOLECCHl Y PACTEHUH.

Tema 16. 3akanuBanue pacrenui (2 4).
CymHOCTh 3aKalMBaHUS pacTeHUH W ero ¢aspl. 3aKanka ceMsH, paccaisl. Peakuus amantanuu
KOPHEBBIX CHCTEM, BO3/ICUCTBYS HA HUX TEMIIEpaTypaMu 3aKaluBaHUs.
XO0J10I0CTOMKOCTB pacTeHU. MOpO30yCTOMYHNBOCTh PACTEHUM.

Coaepxxanue 1a00paTOPHBIX 3aHATHI 110 AU CHUIIIUHE
5 cemecTp
Tema 1. Cucrema opranuzanuu J1abopaTopHOrO MpakTUKyMa 1o auciumiuie. Mactpykrax mo Th.
OCHOBBI OHOMETPHH.
Tema 2. ®U3HOIOTUS PACTUTEIBHOMN KIETKU. J[BUKEHUE ITUTOIIA3MBI.
Tema 3. V3yueHue CBOWCTB KJIETOYHBIX MEMOpaH U LIUTOILIA3MBI.
Tema 4.5IBnenue nuazMoinusa u AemIa3MoIn3a.
Tema S. Boaublit 0OMEH y pacTUTEIBHON KIETKH.
Tema 6. OnpenencHue BEIMYMHBI OCMAaTUYECKOTO ITOTEHIIMAJIA B PACTUTEIIBHOM KIIETKE.
Tema 7. [lornoreHne BOJbI PACTEHUEM.
Tema 8. Boaublii pesxuM pacTUTENbHON KIETKH.
Tema 9. OrnpeneneHrie UHTEHCUBHOCTU TPAHCIIMPALIUH.
6 cemecTp
Tema 10. MunepanbHOE NUTaHUE Y PACTCHUM
Tema 11. IloryueHre NMUTMEHTOB U3 PACTUTEIBHBIX TKaHEH.
Tema 12. zydyenue nporecca GoToOCHHTE?A.
Tema 13. OnpeneneHne UHTEHCUBHOCTH JIBIXaHUS.
Tema 14. M3yuenune hpepMEHTOB CUCTEMBI JIbIXaHUS.
Tema 15. 13y4yeHue pocTOBBIX MPOLIECCOB Y PACTCHUM.
Tema 16. Ou3nonornyeckue OCHOBbI YCTOMUYHMBOCTH pacTEHUI K HEOIAronpuUsTHBIM (pakTOopam

Cpenpl.

5. OHEHOYHBIE CPEJACTBA JJA TEKYIIEI'O KOHTPOJISA YCIIEBAEMOCTMU,
IMPOMEXYTOYHOM ATTECTAIIMA IO UTOT'AM OCBOEHUW S JUCITATLTAHBI
U YYEBHO-METOJINWYECKOE OBECIIEYEHUE CAMOCTOSTEJIbBHOM PABOTHI
CTYJAEHTOB

5.1. Tekyumuii KOHTPOJIb yCIIeBAeMOCTH
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S-ii_ceMecTp
Peiimune-konmpons 1
1. OCHOBHBIE CTPYKTYPHBIC KOMITOHEHTBI PACTUTEILHON KIETKH, UX (PU3NOJIOTHYECKAs POITb.
2. Krerounast o6oouka, ee CTpoeHue, cocTas, ) yHKITUH.

3. MeMOpaHbl pacCTUTEILHON KIETKH, CTPOCHHE, XMMHUYECKHW COCTaB, WX 3HAYCHHE B YKU3HU
pacTeHHuil.

4. XpaHeHue U pean3aliy HACIEICTBEHHOW NH(OPMAIIUY B PACTUTEIHHON KIIETKE.

5. Oopranoupl, 06Ja7aK01HME HACICACTBEHHON HH(pOPMAIIHECH.

Peiimunz-konmposns 2

1. Tlocrymnenue BOAbl B KJIETKy. [loHATHE BOJHOTO MOTECHIMANA, ocMmoca, auddy3uu.
Ocmomertp Ildpeddepa.
2. PactutenbHas KJIETKa KaK OCMOTHYECKas CHUCTeMa. SIBJIeHHE IUIa3MoiiM3a U Typropa.
3. BoaHblil MOTEHIMANT KaKk Mepa aKTHBHOCTH BOJBI B KJICTKE, €r0 KOMIIOHEHTBI: OCMOTHYCCKHIA
MOTEHIIMAJI, TOTCHIIKAJ IaBJICHHUS, TYPIrOPHOE JaBJICHUE.
4. OCOOCHHOCTH TOCTYIIJICHUS DJIEMEHTOB, HIOHOB M BELIECTB B KJICTKY.
5. TlepeHoc BelecTB 4Yepe3 MeMOpaHy Oe3 3aTpaT M C 3aTpaToil dHEPruHM, MEXaHU3MbI TaKOTO
nepeHoca. SIBjeHue MUHONUTO3A.

Peiimunz-konmpono 3

1. OCOoOEHHOCTH CTPYKTYPBI U CBOWCTB BOJIBI C TOYKHU 3pPEHUS (PU3UOJIOTHUECKUX MPOIECCOB U
SIBJICHUI, TIPOUCXOSIINX B pacTeHUU. Pa3znnynbie GOpMbI BOJIBI B KJIETKE M OPTaHU3ME,

2. OCOOCHHOCTH MIX PACIIPEICTICHUS.

3 CtpoeHue JIHCTa KaKk OpraHa TpaHCIUpaiui. Buapl TpaHCIHpaLnH.

4. [TonsaTHe BogHOTO NedUIMTa, BpEMEHHOE U TITyOOKOE 3aBsiaHuE.

5 DKOJIOTUYECKHE TPYIIIBI PACTCHHIA TT0 OTHOIIIEHHIO K BOJIC, KaK AKOJIOTHYECKOMY (aKkTopy.

6 cemecTp

Peitmunz-xkonmpons 1

1. Makpo- ¥ MHKpPODJIEMEHTHI, HEOOXOAMMBIC I JKU3HEACATEIHPHOCTH PACTEHHM, UX
dbuznonoruueckas poiab. OCOOEHHOCTH YCBOCHHSI pAaCTCHHEM a30Ta.

2. MexaHu3Mbl TMOCTYIUIEHHS] 3JIEMEHTOB MUHEPAJIbHOTO MHUTaHUS B pacTeHue. TpaHcropt
MUHEpaIbHBIX BELIECTB B PACTEHUHU.

3. [lepenBukeHue MUTATENBHBIX BEIIECTB B PACTEHHH, OCOOCHHOCTH CTPOCHHS MPOBOISIIUX
TKaHEH.

4, Mexanu3mbl, 00€CTIeUYnBAIOIINE TPAHCIIOPT MPOAYKTOB CHHTE3a K YaCTSIM PacTEHUSI.

5. OC0OEHHOCTH YCBOCHHUSI DJIEMEHTOB PACTEHHEM B 3aBHCHUMOCTH OT (DaKTOPOB OKpYKaroliei
Cpebl.

Peiimunz-xonmposns 2

1. JIuct pacTeHusi, Kak OCHOBHOM opraH (pOTOCHHTE3a, CYIIECTBYIOUINE TUIIBI CTPOEHUS C TOUKU
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3peHus obecnieueHus porocunresa (paznuuus B crpoernu C-3 u C-4 pactenuit).

XJIOpOTUIACTHI PACTUTENBHOM KIIETKH, UX CTPOCHHE, 00pa30BaHKE, BHITIOTHICMbIC (DYHKITUH.
CumbuoTHuecKast TeoOpusi 00pa30BaHMS TUTACTHI.

[TurmMeHTHI, KaK HEOOXO MBI KOMIIOHEHT (POTOCHHTE3a, BUJIBI, 0COOCHHOCTH, POJIb B
peakiusax GoToCHHTE3A.

5. JlBa Tna (OTOCMHTETUYECKUX CUCTEM (IIMKINYECKOE U HEIIMKIINIECKOEe
KapOOKCHITUPOBAHUE), UX OCOOEHHOCTH.

H~own

Peiimunz-xonmposns 3

1. [TonaTue npIxaHus y pacTeHUH, ero gusnonorndeckas posib. Opranbl pacTeHUS U JIEMEHTHI
pacTUTENbHOM  KIETKH, MPUHUMAIOUIME YydacTHe B  TNpPOIECCe  JbIXaHUs, OCOOEHHOCTHU
mubdepeHnranus GyHKIUNA ITHX JIEMEHTOB MPH JIbIXaHUU.

2. O6mume ocoberHoctu (a3 (3TaoB) AbIXaHUS Y PACTCHHH. [ TMKONIHM3 B IpoIiecce IbIXaHus,
O0COOEHHOCTH 3TOT0 3Tara, HICXOAHbIE U KOHEYHbIE MPOAYKTHl OMOXUMUYECKUX PEaKIUH.

3. [TonsTHe pocTa y pacTeHHI, MEXaHU3MbI, OMpPEIEISIONINE POCT, (a3l pocTa
KJeToK.JIoKanu3annuu pocTOBBIX MPOIECCOB B PACTUTEIBEHOM OpTaHU3ME.

4. @®UTOrOpMOHBI, MOHATHE (PUTOTOPMOHOB, OCHOBHBIE BHJIBI, X 0cOOeHHOCTH. Bo3MokHOCTH
UCTIOJIB30BaHUST (PUTOTOPMOHOB HA MIPAKTHUKE.

S. JIBUKEHUs y paCTEHHUI, OCHOBHBIE THIIbI, IPUMEPHI.

6. Y CcTOWYUBOCTD PACTEHUI K HU3KUM TeMIiepaTypam (IpUYKUHbI THOeNn pacTeHUu! npu

OTpHUIATENIbHBIX TEMIIEpaTypaxX, MEXaHU3MBbI afjaNTalluy K BO3eHCTBUIO XonozAa). [Tlonstue
3aKaJIMBaHUs PACTEHUN. 3UMOCTOMKOCTh PACTEHUM.

5.2. IIpome:kyTOUHAs aTTECTALIUS

Bomnpocsl k 3auery
5 cemecTp

1. [Ipenmer uzyuenus, uenu 1 3a1aun Gpu3noaoruu pacteHuin. O030p METOZ0B U MOAX0/I0B,
UCTOJb3YeMbIX B (U3MOJOTMM pacTeHUH. McTopust (DU3MONIOTUM pacTeHHM, Kak HAayKH, y4YCHBIE,
BHECILIME 3aMETHBIN BKJIA/( B 3Ty HAyYHYIO AUCLHUIUIAHY.

2. OCHOBHBIE CTPYKTYpHBIE KOMIOHEHTHI PACTUTENFHOW KIIETKH, WX (DU3UOJOTHUYECKAs POIIb.
3. OyHKIMOHANBHAS T PEepeHINAUs OpraHeT B PACTUTEIILHOW KIIETKE C TOYKH 3PEHHS
noJyIep>kaHus (PU3MUOIOTUIECKHUX TTPOIIECCOB.

4. Knerounas o6onouka, ee cTpoeHue, coctaB, GyHKIIUH.

5. MemOpaHbl pacTUTENTBFHOM KIIETKH, CTPOEHUE, XUMHYECKHI COCTaB, UX 3HAYCHHE B KU3HU
pacTeHUN.

6. XpaHeHHe U peanu3alyl HACJIEICTBEHHOW WHGOpPMAlNUW B PACTUTENBHON KIETKE,
OpraHou/ipl, 00JIaAaoIIMe HACIEACTBEHHONW HH(pOpMaLueil.

7. [loctynnenue Boasl B KieTKy. [loHsTHe BOJHOrO NOTEHIMada, ocMoca, Auddy3uu.
Ocmonmerp Ildeddepa.

8. PacturenpHas KieTka Kak OCMOTHYECKas cucTeMa. SIBIeHHWE IUTa3MoiHM3a W Typropa.

Boaubiii moTeHnmMan kKak Mepa aKTHBHOCTH BOJBI B KJIETKE, €ro KOMIIOHEHTHI: OCMOTHYECKHM
MOTEHITM A, IOTEHITAJ TaBJICHHSI, TYPTOPHOE JaBJICHHUE.

9. Oco0eHHOCTH TTOCTYIICHHUS YJIEMEHTOB, HOHOB U BEIIECTB B KIEeTKY .[lepeHoc BemiecTB uepes
MeMOpaHy 0e3 3aTpaT U ¢ 3aTpaToil YJHEPTUU, MEXaHU3MbI TAKOTO MepeHoca. SIBJIeHIe MUHOIMTO3A.
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10. Oco0eHHOCTH CTPYKTYphl M CBOMCTB BOJBI C TOYKH 3pEHUS (PU3MOIOTHUECKHUX
MIPOLIECCOB U SIBJICHUH, MPOUCXOAAIINX B pacTeHUU. Paznuunbie GOpMBI BOABI B KJIETKE U OpraHU3ME,
OCOOCHHOCTH MX pacrpeeseHusl.

11.  Crpoenue auCTa KaK OpraHa TpaHcrnupauuu. Buasl Tpancnupaium.

12.  CyrouHblil X0 TpaHcnHupauu. Metoabl yuéTa U OLeHKH TpaHcnupanuu. Biusaue paxktopos
OKPY’KaIOIIEeH Cpebl Ha TPAHCIIUPAIUIO Y PACTEHUM.

13. AHaToMHUYeCKHE U MOP(OIOTHIECKIE OCOOCHHOCTH KOPHEBON CHCTEMBI pacTeHUi (B
ACIEKTE MOIJIOIIEHUS BO/bI).

14. [lepeaBuxeHue BoAbI O pacTeHUIO. [[BUKeHME BOJIbI B KOPHE (AMOIUIACT U CUMILIACT)
u kcuseme. OcoOEHHOCTU CTPOSHUS KCUIIEMBI.

15. OOBsicHeHHEe MEXaHM3MOB IOAbEMA BOABI B pPACTCHUH. BepXxHUN W HIDKHHM
"nBurarenun".

16. Buael nouBennoi Biaru. [loHsiTue 10CTynHON U HEAOCTYITHOM BJIar, BIaXHOCTHU 3aBsiaHus,
MEPTBOTO 3araca BJIard. 3aBUCUMOCTh MEPTBOTO 3ariaca BJiarkd OT CTPYKTYPhI OYBHI.

17. BnusHue BHENIHUX YCJIOBHUH Ha TOTJIOIMICHHE BOJBI PACTEHHEM. DKOJOTUYECKHE TPYIIIIbI
pacTteHuil 1Mo OTHOHIEHUIO K Boje. OCOOCHHOCTH BOJHOTO OOMEHa y THIPO(GUTOB, TUTPOPUTOB U
Me30()UTOB.

18.  Bopmubiii nedunmr, BpeMeHHOE TiyOokoe 3aBsimaHue. IloHsTHE BOIHOTO cTpecca,
U3MEHEHHE  (PU3UKO-XMMHUYECKHX  MPOIECCOB B pacTeHUH  NpU  0OE3BOKMBAHUMU.
3acyX0yCTOM4YHUBOCTh

pacTeHuii (a1aTUBHBIE PEAKIIUU y PACTEHUN K HEAOCTATKY BOJIbI).

Bomnpocs! k 3x3aMeny
6 cemecTp

1. Ilpeamer uzyueHus, Heau U 3a1a4u pu3noaoruu pacteHuid. O030p METOAOB U MOIXOIOB,

2. ucnoib3yeMblx B (pusuonorum pacreHuil. Mcropus ¢usnonornum pacteHui, Kak HayKH,
y4yeHble, BHECIINE 3aMETHBIHM BKJIAJ B 3TY HAYUHYIO TUCIUILIIMHY.

3. OCHOBHbIE CTPYKTYpHBbIE€ KOMIIOHEHTBI PACTUTENIbHON KJIETKH, UX (U3MOJIOTHYECKAs POIb.

4. O®yakuuoHanmbHas nuddepeHIuanus OpraHe/ul B PAaCTUTENBHON KIETKE C TOYKH 3pEHHS
noJIep>KaHus (PU3MOIOTUIECKHX TTPOIIECCOB.

5. Knerounas obonouka, ee CTpoe€HUE, COCTaB, (PYHKIIUHU.

6. MemOpaHbBI pacTUTENFHOW KJIETKH, CTPOCHHE, XMMHUYECKUI COCTaB, MX 3HAUYEHHE B KHU3HH
pacTeHUN.

7. XpaHeHHMe U peaJu3alMMd HACJIEJCTBEHHOM HMHQOpPMALMU B PACTUTENbHOM KIETKe,
OpraHoM/ipl, 00JIaAa0IMe HAaCIeACTBEHHOW HH(pOopMaLueil.

8. Ilocrymnenue Boapl B KieTKy. [loHATHe BOJHOrO MOTEHHMANa, ocMoca, IUGPYy3HH.
Ocmomertp Ildpeddepa.

9. PacturenpHas KIETKa KaKk OCMOTHYECKas CHCTeMa. SIBieHHe IUIa3MoiiM3a M Typropa.
BonHbIii MOTEHIIMAT KaK Mepa aKTUBHOCTH BOJIBI B KJIETKE, €T0 KOMITOHEHTBI: OCMOTHYECKUH
TIOTEHIINAJI, TOTEHIINAJ TABJICHUS, TYPTOPHOE JaBIICHUE.

10. OcobeHHOCTH TIOCTYIUICHUS JIEMEHTOB, MOHOB ¥ BEIECTB B KJIETKY .[lepeHoc BemiecTs yepe3
MeMOpaHy 0e3 3aTrpaT M C 3aTpaToil dHEpruu, MEXaHU3Mbl TAaKOro IepeHoca. SIBieHue
MUHOIIUTO3A.

11. OcobeHHOCTH CTPYKTYpPbI U CBOMCTB BOJIBI C TOUKH 3pEHHs (PU3HOIOTHYECKUX MPOLIECCOB U
SBJICHUH, MPOUCXOMSALIMX B pacTeHuu. Pazmuunble (GopMbl BOJIBI B KIETKE U OpraHHU3Me,
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0COOEHHOCTH UX paclpeieeHusl.

Crpoenue nMcTa Kak opraHa TpaHcnupanuu. Buasl Tpancnupanuu.

CytouHblii X0/ TpaHcnupauuu. MeTosl yuéTa U OLeHKU TpaHcnupauuu. BiusHue paxkropos
OKpY’Karollel cpeibl Ha TPAaHCIMPALMIO Y PACTEHUI.

Anatomuueckue 1 Mop(hosioruueckue 0COOEHHOCTH KOPHEBOM CUCTEMbI pacTeHUil (B acreKTe
TIOTJIOLICHHS BOJIBI).

[lepenBuxeHue BOJbI 1O pacTeHUIO. /[BueHHE BOJbl B KOpHE (amoIuiacT M CUMIUIACT) U
kcuseme. OCOOEHHOCTH CTPOEHUSI KCUIIEMBI.

OO0ObsicHEHHE MEXaHU3MOB 101bEMA BOJIbI B pacTeHUU. BepxHuii n HbkHUM "nBurarenu’.
Bunbl nouBeHHoi Biaru. [ToHsiTHE JOCTYIIHON M HENOCTYIIHOW BJIaru, BJIaXKHOCTH 3aBsJIaHUS,
MEpTBOIO 3araca Bjlaru. 3aBUCMMOCTb MEPTBOTO 3araca BJIard OT CTPYKTYPbI TOYBBI.
BiusiHue BHEIIHMX YCIOBUH Ha IOIVIOLIEHHE BOJBI PACTEHHEM. DKOJOTHYECKUE TPYIIIIbI
pacTeHui 1o OTHOLIEHHUIO K BoJe. OCOOEHHOCTH BOAHOTO 0OMEeHa y THApO(GUTOB, TUTPOUTOB
U Me30(UTOB.

Bopnbnii nedunut, BpemenHoe rirybokoe 3aBsganue. [loHsTHE BOJHOTO CTpecca,
U3MEHeHHe  (U3UKO-XMMHYECKHX TIPOIECCOB B  PACTEHHMH TpU  00E3BOKMBAHHH.
3acyx0yCTOHYMBOCTh

pacTeHuil (aAanTUBHbBIE PEAKLUN y PACTEHUN K HEAOCTATKY BOJbI).

Makpo- u MHKPO3JIEMEHTbl, HEOOXOAWMBIE M JKU3HEIACATEIBbHOCTH pAacTeHHH, uX
¢duznonoruueckas pojb. OCOOEHHOCTH YCBOCHHSI paCTEHHEM a30Ta.

MexaHu3MBbl TOCTYIUIEHUS! 3JIEMEHTOB MUHEpPalIbHOTO MUTaHWs B pacTeHue. TpaHcrnopt
MHUHEpaJIbHBIX BELECTB B PACTCHUH.

[lepenBrkeHNE NUTATENBHBIX BELIECTB B PACTEHUH, OCOOEHHOCTH CTPOEHUS IMPOBOISALIMX
TKaHel. MexaHu3Mbl, 00ecTieunBaroe TPAHCIOPT MPOLYKTOB CUHTE3a K YacCTsIM pacTEHUS.
OCOOEHHOCTH YCBOEHHSI DJIEMEHTOB PACTEHHEM B 3aBHCUMOCTH OT (DaKTOPOB OKpYIKAroliei
cpenpl. Mukopusa 1 ee posib B IUTAaHUU PACTCHUI.

[Tonsitue porocunresa. Mcropus nzyuenus GoTrocuHTe3a. YUeHble U UCCIIE0BATENIN BHECIINE
3aMeTHBIN BKJIaJ B U3yuyeHue (poTocuHTE3a (IpUMEPHI U aHAJIN3 MPOAETaHHBIX UMH OIBITOB U
HKCIIEPUMEHTOB).

Jluct pacTeHusl, KaK OCHOBHOM opraH (pOTOCHHTE3a, CYIIECTBYIOIME TUIIBI CTPOEHHS C TOUKU
3penus odecrieueHus porocunTesa (paznuuns B ctpoeHuu C-3 u C-4 pacrenuii).
XJopomaacTsl pacTUTEIbHON KIIETKU, UX CTPOEHHE, 00pa3oBaHME, BHINOJIHSAEMbIE (DYHKIINU.
CumOunoTnueckas Teopusi 00pa3oBaHMsI IIIACTHI.

[TurMeHTbl, Kak HEOOXOIMMBIM KOMIOHEHT (OTOCHUHTE3a, BUIbI, OCOOCHHOCTH, pOJIb B
peakuuax ¢orocunTe3a. JIBa THma (HOTOCHHTETHYECKHUX CHCTEM (LMKIMYECKOEe U
HEIMKJINYEeCKOe KapOOKCUIMPOBAHUE), UX OCOOEHHOCTH.

TemuoBble peakuuu ¢orocunte3a (uumkn Kanbsuna). Ilomstue C-3  mpouecca.
Xemuocmoruueckas Teopus porocuntesa. PoTopIXaHHE.

C-4 mponecc u CAM-mpornecchl, o0mme U OTIMYUTENbHBIE yepThl oT C-3  mporecca
dorocuHTE3A.

MeToapl W KpUTEpUU OIpeneseHus] MHTEHCUBHOCTH (oTocuHTe3a. BiusHHEe BHEUIHUX
yCIIOBHM (OKpY»Karolei cpenbl) Ha (OTOCHHTE3 Y pacTeHHd. [ pynmbl pacTeHHil B acmekTe
OTHOUIEHHUS K CBETY, KaK IKOJIOTHYECKOMY (haKTopy.

[TonsiTHE NbIXaHUS Y pacTeHUi, ero ¢pusnogoruyeckas poib. OpraHbl pacTeHHUS U JIEMEHTHI
pacTUTENBPHONW KJIETKHM, NPUHUMAIOIIME YYacTHEe B IIpolecce MAbIXaHUs, OCOOEHHOCTU
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muddepennmanus QyHKIUNE STHX 3JeMEHTOB Npu JbixaHud. CumOuoredeckas Teopus
IIPOUCXOXKACHNAS MUTOXOHIPHUNA. VIcXOqHBIE U KOHEUHBIE TPOLYKTHI ABIXATEIBHOTO IIPOLIECCa.
OO6mue ocodeHHOCTH (ha3 (3TAmoB) AbIXaHUS y PACTCHHH. [ TMKOIU3 B MpoIecCce JbIXaHHUs,
0COOEHHOCTH 3TOTO 3TAIa, UCXOAHbIC U KOHEUHBIE MPOJYKThl OMOXMMHUYECKHX pPeaKLuil.
[Mukn KpeGca, 0cOOEHHOCTH IAHHOTO 3Tama JAbIXaHUs, UCXOJHbIE M KOHEYHbIC MPOJYKThI
OMOXHMMHUUYECKUX PEAKIIUM.

OxucnurensHoe (ochopuimpoBaHle B TNPOIECCe MAbIXaHUS y PpacTeHUd (TpaHCIOpPT
AJIEKTPOHOB M BOCCTaHOBJIEHHE Kuciopoaa). OCHOBHBIE IOJIOKEHHUS XEMHOCMOTHYECKOM
TEOPHHU JIBIXAHUS Y PACTCHUM.

[TeHTO3HBIN YTh B IIPOLIECCE JbIXaHUS, €0 OCOOEHHOCTH, YCIOBHS CMEIIECHUS IPU JbIXaHUU
B CTOPOHY IIEHTO3HOT'O IIyTH.

[TonsTHe OpokeHus, ero BUAbIL, OMoI0ruyecKas pojib JaHHOIO BUJA.

Jbixanue u porocunTes. OOIIME YePThI U PA3JINYKs, CBSI3b JaHHBIX IIPOLIECCOB MEXAY COOOII.
Kpurepun M METOIBI OLICHKM IBIXATEJIBHOIO IIpoLecca y pPACTCHUM. BiusHHEe BHENIHUX
YCJIOBHM HA HMHTEHCUBHOCTb JIBIXaHUS.

[TonsiTHE pocTa y pacTeHUH, MEXaHU3MBI, OTIPENIENIAIONINE POCT, (ha3bl pocTa KIETOK.
Jloxanu3anuy poCTOBBIX IIPOLECCOB B PACTUTEIILHOM OPTaHU3ME.

@UTOTOPMOHBI, TOHATHE (HUTOTOPMOHOB, OCHOBHBIE BH[BI, HUX OCOOCHHOCTH.
Bo3MoxkHOCTH HCIIOIB30BaHUs (PUTOTOPMOHOB Ha MTPAKTHKE.

MeToapl U3MEPEHNs POCTOBBIX MPOLIECCOB Y PACTEHUM. BilnsiHUE BHEIIHUX yCIOBUM Ha POCT
(TemnepaTypa, MHTEHCUBHOCTb M CIIEKTPAJIbHBIA COCTaB CBETA).

JIBUKEHMsI y pacTE€HUI, OCHOBHBIE THUIIbI, [IPUMEPBI.

Pa3BuTus pacteHuii (’KM3HEHHbIE LUKJIbI, IOHATHE MOHOKAPIHMUYECKUX U MOJUKAPIHUECKUX
BUJOB, (a3bl Pa3BUTHUs), TEOPHSI LUKIMUECKOTO OMOJIOKeHUs 1 ctapeHus (Kpenke).

[Toxoii y pacTeHuil u ero BuabI (T71yOOKuU, BEIHYXACHHBIHN U T.11.). @u3nonoruyeckas npupoja
1oKosl y pacteHuid. [Iokol y pa3nuuHbIX yacTell U OpraHoB pacTeHus (CEMsH, MOYEK U T.1.).
Peryisauus npoueccos MOKOs.

doTonepuoan3M y pacTeHuil, GpaxkTopsl, BIMAIOLIME Ha 3TO siBiaeHue. [loHsaTue pacteHuit
JUTMHHOTO ¥ KOPOTKOI'O JTHS.

@UTOXPOMBI U UX POJb B >KU3HM pacTeHHi. "Pabora" guToXpoMOB mpHu BO3IEHCTBHM Ha
pacTeHne CBETOBOIO U3JIy4EHUS PA3IMYHON JUTMHBI BOJIHBI.

SIpoBuzannu, ee CyTb M IPUMEHUMOCTb Ha ITPAKTHKE.

VYcToMunMBOCTh pacTeHUM K HU3KUM TemreparypaMm (IIPUYMHBI THOENM pacTeHH Ipu
OTpULATENIbHBIX TEMIIepaTypax, MEXaHU3Mbl aJaNnTaluu K Bo3JaedcTBUIO Xonoxaa). [lonsTue
3aKaJIMBaHMsl Y paCTEHUI. 3UMOCTOMKOCTb PaCTEHUH.

Y CTONYMBOCTD pacTeHHH K MOBBIIIEHHBIM KOHIIEHTPALUSAM COJIel B IOYBe (MPUUMHBI CTpecca
IPY BBICOKMX KOHIIEHTPALMAX, MEXaHU3MBbI cosieycToiunBocTH). Knaccudukanus pacteHnit
10 OTHOLIEHUIO K KOHLICHTPALIMK COJIEH B IIOYBE.

Berep u oOronp, Kak O5KOJOTHMYeCKHME (AaKTOPbl B JKU3HU pACTEHHUH, MX BIUSHUE Ha
¢uznonornueckue. Ponb (u3HONOrUM pacTeHUil B 00JIaCTH OXpaHbl HPUPOJBI, MPUMEPHI
NPUMEHEHUS 3HAHUN (PU3UOJIOTHH PACTEHUN B IPUPOIOOXPAHHOM MPAKTHKE.

Kynbrypa Tkanel u kietok. Micnonb30BaHue ee B CEIEKIUN U OMOTEXHOJIOTHH.

5.3. CamocTosiTe1bHAs1 paboTa 00y4aroLIerocs
5 cemecmp
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No Koa-
u/n Tema ®opMa KOHTPOJISI BO
4acoB
Wcropus pa3BuTus GU3NOIOTUN PacTEHUH, Kak HAyKH. | pedepart,
1 | Yuensle, BHecCHIME 3HAYMTEIBbHBIM  BKJIaag B | coO0ecemoBaHue 6
(U3HOIOTHIO pacTEeHUI.
OcHOBHBIE BUIbI pacIIpeIeNICHUN CTATUCTUYECKUX VH]IMBUTYyaJIbHBIN
2 | JaHHBIX, TOJIYYa€MbIX B X0JI¢ OMOJIOTHYECKHUX oT4YeT 6
HCCJICIOBAHUM.
Teopernueckue OCHOBBI O6otanuueckoi | pedepar,
MUKPOTEXHUKH U JTAOOPATOPHOTO aHATU3a cobeceoBaHue
3 | (pabota c onTuueckuMHU prOOpPaMu OHOJIOTUUECKOTO 6
Ha3HAYCHHUS, MOATOTOBKA CPE3OB,
IpaBUMETPHs], HOHOMETPHSI, CIEKTPOMETPHSI).
OOBbsicCHEeHHE MEXaHW3MOB JBWKCHHSI IIUTOIUIA3Mbl U | KOJUIOKBUYM
4 | opraHoOUJOB B PACTUTEIbHON 6
KJIETKE.
5 buoxumuueckre ocoOeHHOCTH MeMOpaH pazNuYHbIX | pedepart, 6
OpPraHOMJIOB U OPTraHesUl KJICTKH. cobeceoBaHNE
6 MexaHu3MBbl NIepeiadyu TeHeTUYECKON HHGOpMaluu B | MHAUBHUIYaJIbHBIH 6
pacTHTENbHOU KJIeTKE ((DU3HOIIOTHUSCKUN ACTICKT). OTYET
HTtoro: 36 yacos
6 cemectp
No Koa-
w/n Tema dopma KOHTPOJIA BO
4acoB
1 Mukpo- M  MNOJYMUKPOMETOJ TMpHU HuccienoBaHuy pedepart, 9
MUHEPAJIBLHOTO MUTaHUSl Y PaCTCHUM. cobeceioBaHme
2 Bnusnue yneTpaduoneToBoro u - MH(PAKPACHOTO| MHAWBHIYaTbHBIH 2
W3JIYYCHHUI Ha paCTUTEIbHBIC KICTKHU U OPTaHU3MBI. OTYeT
OcobeHHocTH Mpoliecca U okas3arenu (oTocuHTe3a y | pedepar,
3 | pacTeHu# py aHTPOTIOTEHHOM U3MEHECHUHN cobecenoBanme 2
OKpY>KarollleH CpeJibl.
buoputMbl M JOuMHAMHMKa pa3BUTHS Yy PpAcTEHUM | MHAWBHIYaJIbHBIA
4 | pa3sNMYHBIX CHUCTEMATHYECKHMX M  OJKOJOTHYECKux | OTHCT 2
TPYIIIL.
DU3HOIOTUYECKUE OCHOBBI MCIIOJIB30BAHMS PACTEHUHN | KOJJIOKBUYM
5 | B OMOMHAMKAIMN U OMOTECTHPOBAHUHM OKpYKaroIen 4
Cpelbl.
Bnusnue  Betpa, oOrHs W KHBOTHBIX  Ha | pedepar,
6 | pu3nMOIOTUYECKHE TMPOLECChl, MPOUCXONAIINE B cobecenosanune 4
pacTeHUsX.
v DUTOCTEPUHBI. VHIUBUYAJIbHBIN 2
OTYeT

Hroro: 18 yacos




@DOoHI  OIEHOYHBIX  MaTEPHAIIOB

18

(GOM)

JUIS IIPOBCACHUA arrecranuu YPOBHsA

c(OPMHPOBAHHOCTH KOMIIETCHUUH OOy4YalOMMXCsl MO0 AMCHUIUIMHE O(OpMIISeTcs OTAETbHBIM

JOKYMCHTOM.

6. VYYEBHO-METOJNYECKOE U THOPOPMALIMOHHOE OBECITEYEHUE
TACIATLITAHBI

6.1. KuuroodecmeueHHOCThH

HaumeHOBaHUE JIUTEPATYPhL: aBTOP, Ton KHUT'OOBECIIEYEHHOCTb
Ha3BaHWC, BUI U3JaHHsI, U3IATCIICTBO M3JTaHUS Hanuuue B snmektponHoM kataiore ObC
1 2 3

OcHoBHas nuTEparypa

1. buoxumus pacteHuii [ DIEKTPOHHBIN
pecypc] / I'.-B. Xennar. - M. : BUHOM-

2014

http://www.studentlibrary.ru/book/ISBN97859

96313020.html

2. BaxpomeeB, Wmps  BuxrtopoBud.
Meronudeckue ykazaHusl K J1a00paTOPHBIM
pabotam 10 (U3MOIOTUU paCTEHUH IS
HanpasieHus 050100.62 "llemarorunueckoe
obpaszoBanme" / M. B. Baxpomeer, A. A.
BaxpomeeBa ; Brmagumup : Bragumupckuii
rOCy1apCTBEHHbIN AMEHU

I'puropseBrua  u

YHUBEPCUTET
Anekcanapa Huxkomnas
['puropreBuya CTonETOBBIX

(Bal'Y), 2014 — 54 c.

bubauorp.: c. 52.

: W1, Tabl.—

2014

40 »k3.

3. ®usnonorus pacteHuil [DIeKTPOHHBIH
pecype] : Yuebnuk / Bn.B. Kysuenos, I'.A.
Jmutpuesa. - M. : AbGpuc. -

2012

http://www.studentlibrary.ru/book/ISBN97854
37200469.html

4. buoxumus pacTeHuil [ DIeKTPOHHBIN
pecypc] / I'.-B. Xennar. - M. : BUHOM-

2014

http://www.studentlibrary.ru/book/ISBN97859
96313020.html

JlonosHUTENbHAS IUTEPATYpa

1. Boranumka [DNEKTpOHHBIH pecypc] 2015 | http://www.studentlibrary.ru/book/ISBN97859
yuebruk / C. I. 3aiiumkosa, E. W. 70431177.html -
bapa6anos. - M. : [DOTAP-Menua.

2. Baxpowmees, Nnbs Bukroposuu.| 2013 40 5K3.

MeTtoauueckue ykazaHus K 1a00paTOPHBIM
pabotaMm 1O (PU3MOIOTHUU PACTEHUU IS
HanpasieHus 050100.62 "[legarornueckoe



http://www.studentlibrary.ru/book/ISBN9785996313020.html
http://www.studentlibrary.ru/book/ISBN9785996313020.html
http://www.studentlibrary.ru/book/ISBN9785437200469.html
http://www.studentlibrary.ru/book/ISBN9785437200469.html
http://www.studentlibrary.ru/book/ISBN9785996313020.html
http://www.studentlibrary.ru/book/ISBN9785996313020.html
http://www.studentlibrary.ru/book/ISBN9785970431177.html%20-
http://www.studentlibrary.ru/book/ISBN9785970431177.html%20-
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obpazoBanue" [DnekTpoHHbIH pecypc] / U.
B. BaxpomeeB, A. A. BaxpomeeBa ;
Brnagumupckuit roCy1apCTBEHHbBIN
YHUBEPCUTET UMEHU Anekcanjpa
I'puropseBuua u Hukonas I'puropresuua
CroneroBsix (Bal'VY).

DU3MO0JIOTHS PACTEHUHN 1 KUBOTHBIX
[DnekTpoHHEIH pecypc] : YueOHOe
nocobue / B. I'. Ckomnues. - CIIO. :
IIpocnext Hayku.

2013

http://www.studentlibrary.ru/book/PN0084.ht

ml

6.2. Ilepuoanueckue U3TaHusl

1. XKypnan «buosnorus B mkosue»
2. buonorus: pedepaTuBHBIN KypHAI
3. «[Ipupona»

6.3. UnTepHeT-pecypcsl

1. library/Vladimir/ru —Bnagumupckas obiacTHas OuOiIHOTEKA

2. http://lwww.k-v-n.ru/books/Fiziologiya%?20Rasteniy Yakushkina.djvu

3. http://bio-x.ru/books/fiziologiya-rasteniy-polevoy

4. http://fizrast.ru/
5

Hayunslii xypHan «Hayunoe o6o3penue. buosnornueckue HayKu»

www.e-science.ru/biology

Sci-lib.com — GubIHMOTEKa HAYYHBIX KHUT U )KYPHAJIOB

sci-lib.com/biology

7. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYHEHUE JUCHUIIJIMHBI

Z[J'ISI peam3anuun JTaHHOM MUCIHUILUIMHBI UMEIOTCS CIICLMAaJbHBIE IMOMEIICHHS IS IMPOBCACHU A

3aHATUH JIEKIIHOHHOTO THIIA, 3aHATHH na60paTopHor0 TUIIA, TPYHNIIOBBIX W HWHAHWBUAYAJIBbHBIX

KOHCYJIBTAIIMM, TEKYLIErOo KOHTPOJS M IPOMEKYTOYHOM aTTECTalMy, a TaKXKe IOMELIEHUs I

camocTosITeNbHOM paboThl. JlabopaTopHble pabOTHl MPOBOJATCA B JlabopaTopuu (PU3HOIOTHH

pactenuii (333-7).

Y4eOHO-MeTOIMYeCKHE MaTepUallbl

y‘Ie6HI/IKI/I, MCTOIHUYCCKHEC HOCO6I/I$I, TCCTHI.

AynuoBu3yallbHbIE CpeJCTBa O0Y4YEeHUs — CIaibl, Mpe3eHTauu, BuaeopmibMel. JlabopaTopHoe

O6OPYJIOBaHI/I€ — MHUKPOCKOIIBI, JIYIIbI, IOCTOAHHBIC MUKPOIIPEIIapaThbl, KOMIIJICKT IBCTHBIX Ta6J'II/III,

ClIaliJipl, KOMIUIEKTBI XUMHUYECKOM mocyasl (damku [lerpu, mpoOupku, KonObl, OIOpEeTKH U T.1.);

CYUIWIIbHBIN 1IKad, BECHI JIEKTPOHHBIE, C AUANAa30HOM B3BelInBaeMbIX Macc 10 100 T
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