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y4pekaeHHe BBICIIEr0 00pa30oBaHUs
«Yensbunckuii rocynapctBeHHsli yansepcurer» (PI'BOY BO «Uenl V)

MHMNHOBPHAYKHU POCCHU
@” dernepanpHOE rOCYIaPCTBEHHOE OIOKETHOE 00pa30BaTeIbHOE

Pabouast nporpamma aucumuinHbl "OU3N0T0THS PaCTEeHUH" IO HaNPaBJISHHIO MTOTOTOBKY (CHEHaTbHOCTH)
"IMenarorunyeckoe obpaszoBanue (¢ ABYMs IPOQHIIMH HOATOTOBKH)" HanpapieHHOCTH (ipoduitto) buonorus n crp. 3
reorpapus PI'EOY BO «Uenl'Y»

1. IEJIX OCBOEHUA N CHHUIIJINHBI

M3YIUTh (U3NOJIOTHYECKHE X OMOXUMIYEeCKHe 0COOCHHOCTH PacTeHHI.

Pe3ynbTaTsl 00ydeHHs 10 AUCHUILUIMHE HANIPaBIICHBI Ha JocTibkeHne HHAnKaTopoB: OIIK.7.2. Mcnons3yer s dexTrBHEIE
(hOopMBI, METOJIBI ¥ TEXHOJIOTUH B3aNMO/ICHCTBHS YIaCTHHKOB 00pa30BaTEIFHBIX OTHOIICHUH B paMKax peann3aun
00pa3oBaTeNbHBIX IPOrPaAMM

OIIK.8.2. Vicnonb3yer criennaibHble HAyIHBIC 3HAHHUS IPH BBIOOPE (GOpM M TEXHOIOTHI MeJarornieckoil e TeIbHOCTH.

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OIIOII

Ik (paznen) OITOIT: b1.0.18

2.1 TpeGoBaHusl K NpeIBAPUTEIbHOI MOATOTOBKE 00y4aIOIIErocs:

I[J'I}I YCIICIHOTI'O U3Yy4YCHUL HCOGXOHI/IMO HUMCETH NOATOTOBKY IO JUCHUIIJIMHAM:

boranuka

Huromorus

2.2 JINCUMILIMHBI ¥ MPAKTHKH, /ISl KOTOPBIX 0CBOCHHE JAHHOIM JUCHUILTHHBI (MOLYJIs1) HEOOXOUMO KaK
npeuecTByloniee:

B COACPIKATCIBHOM, METOANYCCKOM IUIAHE U B paMKax (1)0pMI/Ip0BaHI/IH KBa.]'II/I(i)I/IKaL[I/IOHHLIX KOMIIETCHIIMI CBsi3aHa C
JUCHOUIITIMHAMM

Bbuoreorpadust

Mukpobuonorus

DKOI0THS

3. KOMIETEHLIMHA OBYYAIOLETOCSI, ®OPMHUPYEMBIE B PE3YJIBTATE OCBOEHUSI JUCILUTIINHBI
(MOJIY.JIST)

OIIK-7: CnocodeH B3anMO/1elicTBOBATh ¢ Y4ACTHUKAMH 00pa30BaTeJbHbIX OTHOLIECHUH B pAMKaX peann3anuu
00pa3oBaTeJIbHBIX MIPOrpaMm

3HaTh:

YMmers:

Hcnonp3oBaTth 3¢ ¢heKTuBHBIE (OPMBI, METOABI U TEXHOIOTHH B3aHMOCHCTBUS YIaCTHUKOB 00pa30BaTEIbHBIX OTHOIICHHH
B paMKax peaju3aliy o6pa3oBaTeNIbHBIX IPOrpaMM

Baanernb:

OIIK-8: Cnioco0eH ocymecTBISATH NEeAArOrnuecKylo esiTeJIbHOCTh HA OCHOBE CIEeNHAJIBHBIX HAYYHBIX 3HAHMIT

3HaTh:

Ymers:

Baanernb:

CTIEIMATbHBIMI HAayYHBIMH 3HAHUSMH MU BEIOOPE GOPM B TEXHOJIOTHH MearOTHIeCKOi NeITeITbHOCTH.

B pe3y/ibTaTe 0OCBOCHUS TUCHUILINHBI Oﬁy'-lalﬂl.lll/lﬁ(‘,ﬂ JOJIKCH

3.1 |3narnb:

3.1.1 | B3auMoOJEHCTBUE C yuaCTHHKAMHU 00pa30BaTebHBIX OTHOIICHUH B paMKax peann3auu 00pa3oBaTeNbHBIX
porpamMm

3.2 | YMeTh:

3.2.1 | Ucnonn3oBate 3¢ ¢eKTHBHBIE (OPMBI, METOBI M TEXHOJIOTHH B3aUMOJICHCTBHSI Y1aCTHUKOB
00pa30BaTeIbHBIX OTHOLICHNH B paMKax pean3aliii 00pa30BaTeNbHbIX IPOrpaMM

3.2.2| Ucnonp3oBaTh CIiCHUANbHBIC HAYYHBIC 3HAHUS MPH BBIOOPE (POPM U TEXHOJIOTHIA IIEarOrHYeCKOM
JESATEIBHOCTH.

3.3 | Bnagern:

3.3.1 | B3auMOJeHCTBOBATH C YHaCTHUKAMH 00pa30BaTEIbHBIX OTHOLIEHHH B paMKax pealu3alui 00pa3oBaTelbHbIX
IporpamMm
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4. OFLEM JUCLUILJIMHBI (MOAY.IS)

OOwas TpyaoeMKocTb

43ET

YacoB 1o yueOHOMY ILIaHY
B TOM YHCIIE

ayIUTOPHBIC 3aHATHUA
caMocTosATeNnbHas paboTa

144 Bunpl koHTpONS B cemecTpax:

78 3a4eTHl 6, 5
66

5. CTPYKTYPA U COJAEPKAHUE JUCIUITIJINHBI (MOJXY JIA)

Kon
3AHATH

HaumeHoBaHue pa3/1e/ioB U TeM /BU/A 3aHATHS/

Cemect | YacoB

p / Kypc

JlutepaTtypa

Pazpnen 1. 1. Beeaenue.

1.1 BegeHue. Poiib pacTeHuil B 3BOMIIOLMY U MOIEP’KaHUH JKU3HU Ha 3eMIIE. 5 2

OCo0eHHOCTH PACTUTEIBHOTO OPraHNu3Ma. 3HAUCHUE PACTEHUI IS
yenoBeka. GU3HONOTHS PaCTeHHH, KaK HayKa O )KU3HEACSITEIbHOCTH
pacteHwuid, ee pasnensl. /JIex/

JI1.1J12.1 J12.2
JI2.3J13.3 JI3.1
JI3.2
Ol

1.2 Baenenne BromHoe 3ansTHe: OONIHE TpaBMIIa TEXHUKH 0€30TTaCHOCTH U 5 12

IpaBUJIa BEACHNS aHANUTHIECKHX pabort /JIa6/

JI1.1J12.1 J12.2
JI2.3J13.3 JI3.1
JI3.2
€)!

1.3 BBezeHue /Cp/

JI1.1J12.1 J12.2
J12.3J13.3 JI3.1
JI3.2
€

Paznein 2. 2. ®u3H010rus pAaCTUTEIHHON KJIETKH.

2.1 Krnertka, kak CTpYKTypHAas U QYHKIIMOHATIbHASI OCHOBA PACTUTEIBHOTO 5 10

/JIex/

opraam3Ma. OpraHu3aIist paCTUTEIBHON KIIETKH, OCHOBHBIE OTIIMYHS OT
JKUBOTHOM KJIETKH.

I'enetnueckuii annapaT pacTUTENBLHOMN KIETKU: SIAEPHBIH,
XJIOpoIIacTHbIN, MuToXoHApuaneHbli. Ctpoenue JJHK; crpykTypa u
TPaHCKPHIINS TeHa. Brurtouenue u BeIKIIIoueHne reHoB. CuHTe3 Oernka.
JKuakoctHO-MO3anuHas MoJenb MeMOpaHbl. OcoOeHHOCTH MeMOpaH
Pa3NMYHbIX KJIETOUHBIX CTPYKTYp. [InasmanemMma 1 TOHOIUIACT, UX
cTpoeHne u GpyHKIMH. Bakyois U ee posib B paCTHTETBHON KIIETKE.
3HaueHHne MeMOpaH B KOMIIapTMeHTaIuy MeTabonu3ma. [lnactunHas
cucTeMa B KJIeTKe pacTeHus. [ unoresa s3HI0CUMOMOTHYECKOTO
MIPOMCXOK/ICHUS XJIOPOIUTACTOB U MUTOXOHIpHil. CTpYKTypa M OMOCHHTE3
KIIETOYHOM CTEHKU. YdacTue annapata ['onbku B CUHTE3€ KOMIIOHEHTOB
IU1a3MajeMMBbl U KIETOYHON CTEHKH. DHAOIIa3MaTHYECKUN PETUKYIYM,
ero ¢pyHKIUH. [I1a3MoiecMbl: cTpoeHHE U (DYHKIHH. ANOIUIACT U
CHMIUIACT, UX CTPYKTYpHAs OCHOBA M 3HAYCHUE T HHTETPAIlni
(bHU3HOIOTHYIECKHX MporeccoB.OHTOTeHe3 PACTUTEIBHON KICTKH.

JI.1J12.1
JI2.3J13.3 JI3.1
J3.2
€

2.2 JlabopaTtopHas pabota Nel SIBneHue miua3mMosu3a U AeIIa3MoIn3a. 5 12

ne-Opuzy)

/J1ab/

Pabota ¢ Mukpockomnom

Jla6oparopras pabora Ne2 CBoiicTBa KIETOYHBIX MEMOpaH
JlaGopaTtopHas pabora Ne3 IIpoHuIIaeMOCTB )KUBOTO U MEPTBOTO
MPOTOIIIACTA IS KIIETOYHOTO COKa

JlabopaTtopnast pabota Ne4 OmnpeneneHne 0CMOTHYECKOTO MTOTEHIHAa
(OCMOTHYECKOTO JIaBJICHHMS) KJIIETOYHOTO COKA METOOM I1a3MoJin3a (1o

Jlabopatopnas pabota Ne5 OmnpezeneHne BOAHOTO MOTEHIHANA (COCYIIEH
CHIIBI) KJIETOK PACTUTEIbHBIX TKAaHEH METOJIOM Y PIINPYHTa
JlabopaTopnas pabota Ne6 OOGHapykeHHE 3aIaCHBIX CaXxapoB B
pacTHTEIFHOM MaTepurale

JlabopaTtopnast pabota Ne7 Benku B pacTUTEIBHBIX KIIETKAX
Jla6oparopras pabota Ne8 depMeHTEI

J.1J12.1 J12.2
JI2.3J13.1 JI3.2
€
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2.3

®u3nonorus pacTUTENBHO KieTku /Cp/ 5 26

JI1.1J12.1
JI2.3J13.3 JI3.1
JI3.2
o1

Pa3nen 3. 3. @orocunTe3.

3.1

JIuct xak opraH pOTOCHHTE3a PACTEHHUH, OCYIIECTBISIOMINI MOTTIOMICHNE 6 4
CBeTa, ra3000MeH, TPaHCTIOPT MPOIYKTOB (hoTocuHTe3a. OOIee
ypaBHeHHe (oTocuHTe3a. CBeTOBBIC ¥ TEMHOBBIE (Da3bl poTOCHHTE3a;
OCHOBHBIC ITPOTYKTHI CBETOBBIX M TEMHOBBIX peakuunii. CTpyKTypHas
opranuzanyst poTocuHTEeTHYECKOTO anmaparta. CTpoeHHe XJI0poIuiacTa:
MeMOpaHbI 000JI09KH, TUIAKOUIBI, TPaHbl, cTpoMa. ITurMeHTHBIE
CHCTEMBI PaCTeHHH, UX yd4acTHe B Iporiecce GOTOCHHTE3a. XIIOPOPHIIbL:
0COOCHHOCTH CTPOCHUS, (HM3HIECKIE U XUMHUIECCKIE CBOMCTBA, CIICKTPHI
HOTTIOMEHHsI. Y4acTue XJI0poduiia B HOMIOIEHUH U IpeoOpa30BaHUH
cBeToBOM ’Heprun. IToHATHE O PeaKIIMOHHOM LIEHTPE U
cBeTocoOmparommeM KoMIuTeKkce. KOMITOHEHTHI 3JIeKTpOH-TPaHCIOPTHOMH
e (OTL) poTocunresa. [IpencraBieHue 0 COBMECTHOM
¢bysakmonnpoBanuu gotocucrems I u II. ObpasoBanue
"BOCCTAHOBHUTEILHON CHJIBI". PeaKInu, CBsA3aHHBIC C BBIJICICHUEM
kucinopoaa npu porocuntese. Opranuzanus kommoHeHnTo DTL B
THIaKOUIHOH MeMOpane. OOpa3oBaHHE TPAHCMEMOPAHHOTO IIPOTOHHOTO
rpaJueHTa B Impolecce POTOCUHTETUYECKOTO AEKTPOHHOTO TPaHCHIOPTA.
Pousib MeMOpanbl. DoTodochoprmrpoBanue (HEMUKITHISCKOE U
nukmdeckoe). Comnpsiraronmii paktop (ATD cunTasza), crpoenue,
MexaHu3M JeicTBus. TemHoBas craaus GpoTocHHTE3a: CBA3b MEKIY
¢doTocunrernyeckoit accummsinueii CO2 n GporoxummuaeckumMu
peakmusiMu. C-3 myTh (hoTocuHTe3a. JIoKaIM3aIist TEMHOBBIX PEaKIHii B
xJopomiacte. XapakTepucTHKa prudyno3oduchochaTkapOOKCHIa3sl
(Py6ucko), ocymmectsistowniei ¢pukcanuio yriaekuciaoTsl. Lukn KansBuna
WITN BOCCTAHOBHUTEIBHBIN MTeHT030()0C(haTHBIH IUKII: aKIIEITOP
YITIEKUCIIOTH, IPOMEXYTOUHBIE COSTMHEHHS, peTeHEPaIlis aKIenTopa,
KOHEUYHBIH NPOAYKT. TpaHCIOPT MPOAYKTOB (POTOCHHTE3A U SHEPTUH U3
xnoportacra. CuHTes caxapossl M kpaxMana. Pons xioporuiacra B
YCBOEHHH a30Ta U cephbl y pacteHnid. @oroapixanue. OxcureHazHas
¢yukus Pyducko. Pactipenenenre moTokoB yriaepoaa B
(dboTocuHTeTHYECKOM U (OTOBIXaTEeIbHOM LUKIax y C-3 BUIOB
pacrenuit. @usmonormyeckas poib poronpxanusi. C-4 myrs GorocnHTe3a
(umkn XaTua-Ciaka-Kapmmnosa): akuentop CO2, mpoayKTHI (hHUKCaIyy,
yuactre pochosrnonnupyBaTkapookcunassl (OII1Ko), u Pyducko.
KoomneparusHoe B3auMo/ieliCTBHE KIETOK Me30(HIlIa U OOKIAIKH TIpH
ACCUMMJIALINH YIIIEKUCIOTH 0 C-4 mmyTn. YCBOGHHE YITICKUCIIOTHI TIPH
¢dorocurTese mo CAM-THITY y CyKKYJICHTOB; CXOJICTBO M OTIHIHE C
¢uxcanueit no C-4 tumy. LlupkaaHas puTMHKa KUCIOTHOCTH. Perymsius
(oToCHHTE3a Ha YpOBHE XJIOPOIUIACTA, KJICTKH, TKAHH, JIUCTa U IEJI0TO
pacrenus. [lokazaTenu, HCIIOIB3yeMBIC IS OLIEHKH HHTEHCHBHOCTH
mporecca potocunresa. Ponb ycTbnuHOM mpoBoauMocTH U PyOucko B
PETYIALUH IpoLecca ACCUMUIALUY YTIIEKUCIOThL. 3aBUCUMOCTh
ra3000MeHa pacTeHHs OT BHENTHUX (akTopoB. KpuBrele 3aBuCHMOCTH
MHTEHCUBHOCTH (hpoTocuHTe3a 0T D AP UM KOHIICHTPAIIUN YITICKACIOTHI:
MHTEPIIPETaLys KPUBBIX 3aBUCHMOCTH. 3aBUCUMOCTD ()OTOCHHTE3A OT
YCIIOBHIT MUHEPATBHOTO NMUTaHKs. BomHbIH peskuM u potocunTes y C-3 u
C-4 1 CAM BunoB pacrennit. OHTOTEHETHUECKHE aCTIeKTH (poToCHHTE3A.
doTocuHTe3 U IMpobiiemMa Mo Aep KaHus Ta30BOT0 COCTaBa

atMochepsl. /Jlex/

JI1.1J12.1 J12.2
JI2.3J13.3 JI3.1
JI3.2
Ol

32

¢dorocuntes /Cp/ 6 10

JI.1J12.1
JI2.3J13.1 JI3.2
€
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cTp. 6

33

Jlabopatopnast pabota Ne 9 doTtocunTe3

Jla6oparopnas padota Ne 10 KonndecTBeHHOE OIIpesieNleHUe COAEpKAHUSL
XJ0po(uIuIa y pa3HbIX pacTEHHI KOJIOPUMETPUIECKUM METOI0M

/J1a6/

JI1.1J12.1 J12.2
JI2.3J13.1 JI3.2
€

Paznen 4. 4. JIbixanue pacTeHuii.

4.1

Bronorndeckast poib JpIXaHHUS B PACTHTENIBHON KIIeTKE. DTaIbI TBIXaHH,
OpraHM3aIys Iporecca BO BpeMEHH U B IPOCTPAHCTBE KIETKH, TKAHH,
oprasa.

I'mukonms, ero ¢pusnonorndeckoe 3HaueHue. CydcTpaTHOE
bochopunmpoBanne. Perymamus nponecca IUKOIN3a.
I'ekcozomonopocdaTHbiil myTh AbixaHusd. Ero ocoOeHHOCTH 1
¢duznonornyeckoe 3HaUCHUE.

CrpykTypa 1 QyHKINH MUTOXOHAPHA. [{|KII 1~ ¥ TpUKapOOHOBBIX KHC-
not (uukn Kpebcea), ero ¢pusnonornyeckoe 3nadenue. Ctpykrypa ITL]
JIBIXaHHsl, €6 OCHOBHBIE KOMIIOHEHTHI. ATbTepPHATUBHBIN MyTh
TPaHCIIOPTA 3JICKTPOHOB. MeXaHU3M CONPSDKEHUS TPAHCIIOPTA
NIEKTPOHOB ¥ (ochHOPHINPOBAHUSA. XEMHOCMOTHIECKAsI THIIOTE3a
OKHCIUTENbHOTO (pochopunupoBanus MuTuenna. DHepreTuueckuit
BBIXOJ IIpoliecca AbIXaHus. [IpIxaTenbHbIi KOHTPONb. MeXxaHu3Mbl
PEryIAIIT Tpoliecca IbIXaHus. TPaHCIOPT MPOIYKTOB ABIXAHUS U3
MUTOXOHAPUH.

VIHTEeHCUBHOCTD JbIXaHMS KaK I0Ka3aTellb, XapaKTEepU3YIOIHUi IpoLecc
JIBIXaHWs. 3aBHCUMOCTH JIBIXaHHS OT BHEIIHUX yCIIOBHUH. I3MeHeHMe
MHTEHCUBHOCTU JIbIXaHMsI B OHTOICHE3€ pacTeHui. B3aumocss3pb
JIBIXaHUS C APYTUMH (PU3HOJIOTHUECKUMH TpouieccaMu ((poTocHHTE30M,
MOTTIOIEHHEM HOHOB, YCBOEHHUEM a30Ta, BoJ0oOMeHoM). Hcronb3oBanne
MIPOMEXYTOUHBIX IIPOYKTOB AbIXaHMs. [[pIXaHne KaK 3B€HO
IPOIYKIIMOHHOTO Iporiecca. OYHKIMOHAIBHBIE COCTABIISIOMNE AbIXaHUS
(TpIXaHME poCcTa, MOANEPKAHUS, TPAHCIIOPTa HOHOB). 3HAYEHHE
ANbTEPHATHBHBIX IIyTEH ABIXaHUS B yCTOWYNBOCTH PACTECHHH K
HeOJIarONIPHUATHBIM BO3ICHCTBUSM CPEIBL.

/JTex/

JI1.1J12.1 J12.2
JI2.3J13.1 J13.2
€

4.2

JlabopaTopnast pabota Ne 11 OnpeneneHre MHTEHCUBHOCTH JbIXaHUS 110
KoJmaecTBy BoiaeneHuss CO2

Jlabopatopnast pabota Ne 12 Onpenenenne NbIXaTeabHOTO

k03¢ (pUIKEHTa MACITHYHbBIX CeMSH

Jlaboparopnast padota Ne 13 TToTeps cyxoro BemiecTBa pu NpopacTaHUU
CeMSH Pa3HBIX PACTEHUH

Jlaboparopras pabota Ne 14 OGHapyxeHHE JeTHApPa3 B CEMEHAX Topoxa
(daconn)

JlabopaTtopnas pabota Nel5 Onpenenenne mepoKCUaasbl B paCTUTEIBHBIX
TKaHIX

/J1a6/

J.1J12.1 J12.2
JI2.3J13.1 JI3.2
Ol

43

Jpixanue pacrenuii. /Cp/

JI.1J12.1
JI2.3J13.3 JI3.1
JI3.2
€

Pa3gen 5. 5. Boanblii 00MeH pacTeHuid.
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crp. 7

5.1

Boga u xxu3HenearenbHOCTh pacTeHUi. Polib pacTeHuil B KpyroBopore
BoAbI B Onocdepe. CTpykTypa u Hpu3nvecKue CBOWCTBA BOABI,
ONpeNeNsAIoIne €€ YHUKAIbHYIO POJIb B )KUBBIX opranuzMax. CocrosHue
BOJIBI B KJIeTke. HaOyxaHne OMOKOIIIONIOB, THApaTanys MoJieKyl. Bona,
KaK CTPYKTYPHBIH KOMIIOHCHT PaCTHTEILHOM KIETKH, €€ yIacTHE B
O6roxuMuueckux peakuusax. KommuectBo notpebisieMoii pacTeHneM
BOJIBI, COJICpKaHNE BOJIBI B KIIETKAX, TKaHAX M opraHax. [lokasaremn
BOJIHOTO PEXXMUMa PACTEHHUI: AKTUBHOCTH BOJBI, OCMOTHIECKHH
MOTEHIIMAJ, BOAHBINA OTeHLMaI. benkn BOJHBIX KaHAJIOB (aKBallOPUHBI)
I1a3MajgeMMBbl U ToHoIu1acTa. OCHOBHBIE 3aKOHOMEPHOCTH HOTVIOLIEHUS
BOJIBI KJIETKOI: B3aNMOCBS3b MEX/y H3MEHEHHSIMI BOJAHOTO TTOTEHIIAANIA
KJIETKH , BOZHOTO IOTEHIIMAIa PACTBOPA M BOJHOTO MOTEHIHATIA
JaBieHus. BausHue BogHOTO cTpecca, OLEHUBAEMOTr0 110 U3MEHEHHUIO
BOJTHOTO ITOTEHITNAJa, Ha OOMEH BEIIECTB U aKTUBHOCTh HEKOTOPHIX
¢depmenToB. Mcnonp30BaHne BOIHOTO MOTEHITNATIA IS XapaKTEPUCTHKI
YCTOMYMBOCTH PACTEHUI K BOJHOMY cTpeccy. JIBHKyIHe CUIIbI BOJHOTO
TOKa B cucTeMe "mouBa- pacTenue-arMochepa'. TpaHCTIOPT BOIBI MO
pacrenuro. CTpyKTypHasi OCHOBA CHCTEMBI TPAHCIIOPTA BOJHI.
Omnpenenenue NOHATHH "HIDKHETO" U "BEepXHEro" IBUTATENEH BOJIHOTO
toka. KopHeBoe naBnenue, ryrrauus, "miau" pacrenuit. Tpancnupanus u
€¢ POJIb B )KU3HH PACTEHHUH. Y CThHIIA, MEXaHU3M YCTEHUHBIX JBIDKCHUI.
PerynsropHas poss yCTBHII B BOTO- U razooOMeHe. [lonsaTue
"conpoTuBneHue" B IPUMEHEHHH K BOAHOMY TOKy. Oco6eHHOCTH
BO/I000OMEHA y pacTeHU pa3HBIX 9KOJIOTHUecKuX rpym. [Tyru
aJanTaliy PacTeHHUH K HEIOCTATKY BIarH (CHHTE3 OCMOTHYECKH
aKTHBHBIX BEII[ECTB, PETyISIIUS TPAHCITUPAIIUU, MOP(OIOTHIECKUE
0COOCHHOCTH CTPOCHHUS KOPHEBBIX CUCTEM U JIUCThEB). /JIek/

JI1.1J12.1 J12.2
JI2.3J13.1 JI3.2
€

52

JlabopaTtopnas pabota Nel6 OnpeneneHre HHTEHCUBHOCTH
TPaHCTIUPAIIMN ¥ OTHOCHTEIIFHOHN TPaHCHHPALNH B Pa3HBIX YCIOBHAX
BECOBBIM METOJIOM

JlabopaTopnas padota Nel7 Onpenenenue BOJHOTO fepHINUTa paCTEHHHA
JlabopaTtopnas pabota Ne 18 OmnpezencHre COCTOSIHAS OTOMKHYTOCTH
YCTBHII Pa3HBIX CTOPOH JIUCTA XJIOPKOOATBTOBEIM METOIOM

/J1ab/

J.1J12.1 J12.2
J12.3J13.3 J13.1
J3.2
€

53

BOJHBIN 00MeH pactenuit /Cp/

JI1.1J13.1 J13.2
€)!

Paznen 6. 6. MuHepaibHoe nuTaHUue pacTeHnii. O yHKIINH KOPHEIA.

6.1

IMocrymienne HOHOB B anoruiacT. GU3MKO-XUMUUYECKHE CBOMCTBA
KIIeTO4HOU cTeHku. [ToHstue cBoboHOTO TipocTpanctsa (CID);
MeXaHu3MbI mocTyruieHus HoHOB B CIT u 3HaueHHe TOTO 3Tana
noroteHus. /JIex/

J.1J12.1 J12.2
J12.3]13.2
€

6.2

Jlaboparopras padota Ne 19 MUKpOXUMHUYECKHI aHAIIN3 30JIbI
Jlaboparopras padora Ne 20 OOHapyKeHHEe HUTPATOB B pa3HBIX
pacTeHusx

JlaGopatopnas pabora Ne 21 Omnpenenenue conepxanusi Buramuta C B
COKE pacTeHHH

/J1a6/

J.1J12.1 J12.2
J12.3J13.3 J13.1
J3.2
€

6.3

MunepansHOe nHTaHue pacTeHui. OyHxnun kopHeH. /Cp/

JI2.1J12.2
JI2.3J13.3 JI3.1
JI3.2
o1

Pazgen 7. 7. Poct, pa3BUTHE H TOPMOHAIbHAS Pery/Islus.
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7.1 Omnpenenenue nmousatuit "poct” u "passurue" opranu3mon. O0mme 6 2 JIT.1J12.1 J12.2
3aKOHOMEPHOCTH pocTa. bonbias kpuBas pocTa; mokazaTen, JI2.3J13.2
XapakTepusyrouye poctoBoit npouecc. dasbl pocta KIETKH: 91
IMOpHOHANTBHAS, pacTsDKeHuUs, TndepeHInpoBKy. Mx usnorornueckne
ocobeHHOCTH. TOTHIIOTEHTHOCTD PACTUTENBHON KIICTKH. THITBI pocTa y
paCTeHMIA: alMKaJIbHBIA, UHTEPKAJISPHBIN, paAlalbHbIA, Oa3abHbIH,
paBHOMepHBIH. OCOOCHHOCTH POCTa PAa3IMYHBIX OPTaHOB PACTCHHUS
(xopHs1, credus, mucta). CyTodHas U Ce30HHAS TIEPHOAUIHOCTD POCTA.
dusznosorus nokos. BiusiHue Ha pOCT pacTeHU U €ro OpraHoB (PakTopoB
cpeabl (JOCTYITHOCTH 3JIEMEHTOB MUHEPAJIILHOTO TUTAHUS U BOJIBL,
3HaueHnH pH, TemmepaTypsl, ocBenieHHOCTH). OCHOBHEIC 3TalTbl
OHTOTeHe3a pacTeHnil. POTomeproIu3M; POk puToxpoma.
doToneproauUecKUe TPYIIIBI pacTeHuid. /JIex/

7.2 JlabopaTtopnas pabota Ne 22 dopmaTHBHOE JACHCTBHE CBETa HA POCT 6 4 JITL.UJI2.1 J12.2
pacTeHui JI2.3J13.3 JI3.1
Jlaboparopras pabota Ne 23 TIpuroToBICHNE BBITSHKKHU JUIS OMPEISICHUSL J3.2
9JIEMEHTOB MUTaHUs B mouBe. OnpeeneHre Kaublus U Maraus B BOJHON 21
BBITSKKE U3 IOYBBI
/J1a6/

7.3 Pocr, pazBuTre u ropmoHansHas peryisius /Cp/ 6 4 JI2.2J13.1

21
Pa3gen 8. 8. YcroituuBocTh pacTenmii K He01aronpusTHHIM
daxTopam

8.1 Y CTONYNBOCTE KaK MPUCTIOCOOJICHUE PACTEHHUH K YCIOBHSIM 6 2 JIT.1J12.1
cymectBoBaHus. OOIIMe IPUHITUIIEI OTBETHON PEAKIUH PACTEHUH Ha JI2.3J713.3 J13.2
HeOIaronpuaTHOE BHELIHEE BO3AeHCTBIE. MeXaHu3MBbl alalTalluu 21
PaCTCHUI K YCIIOBHSAM BHEITHEH Cpebl U N3MCHEHHST OOMEHHBIX
MPOIIECCOB HAa YPOBHE KIIETKH U OPTaHOB pacTeHuil. Posb MeMOpaH B
obecrieueHnn ycToH4anBOCTH pacteHuil. CtpeccoBsle Oenk. /JIex/

8.2 JlabopaTtopnast pabota Ne 24 Omnpenenenue yCTORUUBOCTH PACTEHUH K 6 4 JI1.1J12.1 J12.2
BBICOKHM TEMIIEpaTypam JI2.3J13.1 JI3.2
JlabopaTtopnast pabota Ne 25 BiusiHue conelt TSHKeTbIX METalIoB Ha 21
KOATyJSLUI0 PACTUTEINBHBIX U )KUBOTHBIX OEIKOB
JlabopaTopnas padota Ne 26 OmnpezneneHue coaeycTOWIMBOCTH Pa3HBIX
pacTeHuit
/J1a6/

8.3 YcrolunBOCTh pacTeHuit kK HeOnaronpusaTHeIM axropam /Cp/ 6 2 JI1.1J12.1 JI12.2

JI2.3J13.1 J13.2
21
6. ®OH/JI OHEHOYHBIX CPEJICTB
6.1. IlepeyeHb BH/I0B OLICHOYHBIX CPEACTB
Tect

[Mucemennas pabota
OTYeT 110 J1a0OpaTOPHBIM padboTam

6.2. TumoBbIe KOHTPOJIBHBIE 3aaHASA M HHbIE MATEPHATBI /I TEKYIIeHd aTTecTalnn

1. Kaxo#i, u3 kpuTepueB He OTHOCUTCS K KPUTEPUAM pocTa?

A) momans B) uuncino knerok

B) 3anacanue smeMeHTOB I') conepxanmne JHK

2. SIenenue «uHTephaza» yame Habmarogaercs B (azy pocra?

A) pactsxeHust b) muddepenmuporkn  B) AB,I" I') sM6puoHanbHyIO
3. OCHOBHBIE CUHTETHYECKHE U SHEPTETUYECKUE NTPOLECCH] B KIETKE IPOUCXOAAT?
A) Banadaze  b) B mpodase B) B unTepdaze I') B renogaze

4. Hauano o6pa3oBaHusl KJIETOYHOW CTEHKH MIPOUCXOAUT B?

A) anadaze  b) mpodaze B) unrepdaze I') Tenogaze

5. B 00pa3oBaHUE MEXKJICTOUHOH IIACTUHKN IPUHUMAET ydacTue?

A) OI1C b) ammapar ['onbmxu B) Mmutoxonapuun I') sopo
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6. CKOTIBKO pa3 KJICTKA JOJDKHA Pa3/IeNUTCs MPEKAe, 9eM IEPEX0JUT BO BTOPYIO a3y pocta? A) 3-5 B) 2-3
B) 6-9 N1

7. B xakyro ¢a3y pocra nuTomiazMa CraHOBUTCSI MEHee BsI3KOH, OoJiee OBOJHEHHON?

A) pactsxeHus b) muddepernmpopku B) smOpronansHyro

8. ITouemy B (ha3y pacTsDKEHHS SAPO MPUHAMAET HEMPABIIBHYIO (opMy? UTO.

A) npoucxoaut OsicTpee yaBoeHue Moiekya JHK

b) yBenmumBaeT MOBEPXHOCTH €0 CONPHKOCHOBEHHS C ITUTOIIIa3MOM

B) B 3TOT MOMEHT XpOMOCOMBI BEICTPAUBAIOTCS B 9KBATOPHATIBHON INIOCKOCTH

I') Takyro popmy emMmy IpUAaIOT HUTH BepeTeHa AeIeHUs

9. IlosiBNeHuE B KJI€TKaX TOPMOHA POCTA ayKCHHA IPOUCXOINT B (azy?

A) muddeperpoBkn b) smOpronaneHyro B) pacrsoxenus

10. HaxnaipiBaHEE BHOBH 00Pa30BaBIINXCS CIOEB (DHOPUILT IEIUTIONO36I HAa CTapble Ha3bIBaeTCA? A) KOMIIO3ZUIUS
B) anmmosurust

B) «ceruartslit» poct I') spepHO-NIIa3MEHHOE OTHOLIEHUE
11. OnmucanHoe BhIIIE siBIEHUE HaOIroMaercs B hazy?
A) nuddepeHunpoBKU B) smOpuonanbHyio B) pactsoxenus

12. B kakoii 4acTu pacTeHus! COCPEIOTOUCHO OOIIBIIOE KOINIECTBO (PH3NOTOTHIECKH aKTHBHBIX BEIECTB, B TOM YHCIIE
TOPMOHOB POCTa, AaMHHOKHCIIOT ¥ ()epMEHTORB?

A) stifliexieTke B) sanocnepme B) cemenn I') nputbIe

13. K rugpodunsHbM rpynnupoBkaM He oTHocutcsi? A) NH2  B)CH3 B) COOH TI') OH

14. Y 0THOIONBHBIX PACTEHHUH ITOCIIE POCTa KOPHS HAYMHACT PACTH MEPBBIH CBEPHYTHIH JINCT WIN?A) SIIUKOTIIIE  b)
KOJICOITIIIB B) rumoxoTuis

15. Cunre3 6e1K0B-(GEepMEHTOB, KATAIU3UPYIOMUX PAclaj CIOKHBIX COeAUHEHHH Ha 60Jiee TIPOCThIE, PEryNupyeTCs
TOPMOHOM?

A) aykcuHoM  B) tpunitopanom  B) rub6eperniuHOM I') nmurokuHIHOM

[Mucemennas paboTa Mo Bompocam:

Tema: Beenenue

1. OCHOBHBIE HAIPaBJICHUSI UCCIETOBAHNHN (PH3HOIOTUHN PACTESHH.

Tema: MuHnepanpHOe nuTanue pacreHuil. DyHkuuu KopHen

1. SIBneHue aHTaroHW3Ma HOHOB.

2. KakuM crmoco60M MeTasuTsl MOTYT OCYIIECTBIIATH BIMSIHHE Ha MPOIIECCH 0OMeHa? IPUBEANTE TIPUMEPHI

6.3. TunoBble KOHTPOJIbHBbIEC BOIIPOCHI M 3a/IaHUA JIA HpOMemyTO‘lHOﬁ aTTrecTalumn

Jaiite onpenenenne « PU3HONOTHS U OHOXUMHUS PaCTCHUID

ChopmynupyiiTe OCHOBHBIE HAIIPABJICHUS UCCIEA0BaHUN (PU3UOJIOTUN PACTEHHM.

KTO M3 y4eHbIX BIIepBBIC U1 H3yICHHS PACTCHUI TPUMEHIII B3BEIINBaHUE?

KTo 13 y4eHbIX BrIepBBIE BEICKA3A HJICIO O BO3AYIIHOM IIUTAHUH PACTEHUH

Kakoe otkpeiTre caenan anri. xumuk Jxozed [puctin?

Kro siBnsieTcss aBTOpoM ryMycOBOM TEOpUM MUTAHUS pacTeHU?

KTo 13 yueHbIX IPUMEHUII CPABHUTENBHBII METO?

KTo 13 0Te4eCTBEHHBIX yUCHBIX IIPOBEN BIEPBHIE B Poccuu uccnenoBaHust M0 SMOPHOIOTHH pacTeHUit?

Kto siBnsieTcss 0OCHOBOMOI0KHUKOM BUPYCOJIOTHH?

Kto siBIIsIeTCS aBTOPOM XpoMaTorpadpudeckoro Meroaa’?

Kakoe oTKpbITHE TPHHAIESKUT pycckomy onoxmmuky A. H. baxy?

Kto pa3Bui npeacraBieHre 0 KOCMUYECKOM POJIH 3€NEHBIX pAaCTEHHIA?

Pabots1 B 06macti hochopHOTO M KaTHHHOTO NUTAHUS PACTCHUI, I3BECTKOBAHMS ITOYB M BO MHOTHX JIp. 00JIaCTsIX
(bU3MOTOTHH MUHEPAIFHOTO IIUTAHUS TIPHHAUIKAT?

OyHnaMeHTaIbHbIE pabOTHI B 001aCTH BOJOOOMEHA 1 3aCyXOYCTOHYMBOCTH PaCTeHUH IpH-HaIeXaT?

Kto mokasai, 4To XJI0poGHILI B XJIOPOILIACTaX HAXOAUTCS HE B CBOOOJHOM COCTOSIHUH, a CBsI-3aH ¢ Oenmkamu?
Kro siBnsieTcst co3aaresieM HOBOTO HampaBlieHHS HAYKH — HOTOOHOXUMHUU?

Kto co3man Teopuro GOTOCHHTETUIECKON TIPOTyKTUBHOCTH PACTEHUH?

Uccnenosanus O.H. KynaeBoii monoxxnnu Hauano padoTam Mo BBISICHEHHIO MEXaHNU3MA JIei-CTBUs?
MexaHU3MBI, TIPH TOMOIIH KOTOPBIX PACTCHHUS 3alIUIIAIOTCS OT ACHCTBHS HEOMAronpUATHBIX (PaKTOPOB CPEIbI HCCIenyeT?
Kto ocHOBaTens OMOJIOTHU KIIETKH PAaCTEHHH in Vitro?

Krerka, kak cTpykTypHas U (YHKIIOHATIBHAS OCHOBA PACTUTENHHOTO OPraHM3Ma.

['enernueckuii anmapaT pacTUTEIbLHOMN KIETKU: SAEPHBIHN, XJIOPOIUIACTHBIA, MUTOXOHIPUATTb-HBIH.

Crpoenune [IHK; crpykTypa u TpaHCKpHUNIHs reHa. BKiltoueHre 1 BBIKIIIOUEHUE TEHOB.

Cunres Oenka.
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VYyacrue xnmopoduiia B MOTIOMIEHAH U MMPE0OPa30BAHUN CBETOBOM SHEPTHUH.
[MoHsTHE O PeaKIOHHOM [ICHTPE U CBETOCOOMPATOIIEM KOMILICKCE.
KommonenTs! asektpoH-Tpancnoptroi nernu (OTL) hoTocunTesa.

VYyactre xopo¢uiuia B HOTJIOMEHNH 1 IPeoOpa3oBaHUH CBETOBOH SHEPTHH.

6.4. Kputepuu oneHuBaHUA

OreHKa TecTOBOTO KOHTpOJs. [lmaHmpyemble pe3ynbTaThl 00yIeHHs CUUTAIOTCS JOCTUTHYTHIMH, €CITH CTYACHT BBITIOTHHII
TECTOBBIE 3aJaHUS 3aKPBITOTO THIIA ¥ HaOpaHHAs cymMMa 0aynoB (0T % BBIMOTHEHHBIX 3a7aHuil) He MeHee 50%.

Kputepun onieHMBaHUS MACBMEHHON PabOTHI IO BOTIPOCAM

OLeHKa «OTINYHO»:

CucteMaTH3UPOBAaHHBIE, TTYOOKUE U TIOJHBIE 3HAHUS [0 BOIPOCaM

To4Hoe KnCroNb30BaHUE HAYYHOU TEPMHUHOJIOTHH, CHCTEMATHYECKH IPaMOTHOE U JIOTHYECKH NPaBHILHOE U3JI0’KEHHE OTBETa
Ha BOTPOCHI;

O1eHKa «XOPOIIO»:

JlocTaTo4HO MOJIHBIE ¥ CUCTEMAaTU3UPOBAHHbBIE 3HAHUS,

YMeHne OpHeHTHPOBATHCS B OCHOBHBIX TEOPUSX, KOHIIETUAX. Vcronb30BaHre Hayd-HOW TEPMUHOJIOTHH, IMHTBUCTUYECKH
1 JIOTHYECKH MPAaBUIBHOE U3JI0KEHUE OTBETA Ha BOTIPOCHI, YMEHHE JIeNaTh 000CHOBaHHBIE BHIBOIBL.

O1eHKa «yIOBIETBOPUTENBHOY:

JlocTaTo4HbI MUHUMATBHBIH 00beM 3HAHUNA. Y CBOCHUE OCHOBHOM JTUTEPATYPhI

OrneHKa «HEYIOBIETBOPUTEILHO:

®parmenTtapuslie 3HaHU. OTKa3 OT OTBETa. 3HAHHUE OTACTIBHBIX PEKOMEHIOBAHHBIX HCTOYHHUKOB. HeyMeHIe UCTIoIb30BaTh
HAYYHYIO TEPMHUHOJIOTHIO.

Kpurepun onennBanus 1a60paTopHON paOOTHI:

OreHka «5» CTaBUTCS B TOM CIIy4ae, €ClIU CTYIEHT:

a) BBITIOJHWI PabOTy B MOJTHOM 00BbeMe C COOIIOICHIEM HEOOX0IMMOH ITOCTICI0BATENEHOCTH IPOBEICHUS OTIBITOB U
U3MEpPEHUH;

0) caMOCTOSTENHHO M PAIMOHAIBHO BBIOPAN U MOATOTOBHII JUIS OTIBITa HEOOXOIUMOE 000PY-A0BaHKE, BCE OIBITHI IPOBEN B
YCIIOBUSIX M PeKUMax, 00ecreunBalomuX NOTydeHNEe Pe3yabTaToOB U BEIBOJOB C HAUOOJIBIIEH TOUHOCTHIO,

B) B IIPEJICTABICHHOM OTYETE MPABHIBHO M aKKYPATHO BBITIOJHUI BCE 3aMUCH, TaOIHIIbI, PUCYHKH, YEPTEKH, TPAPHUKH,
BBIUUCIICHUS U CZeTIall BBIBOJIBL,

T) IPaBUJIbHO BBIMOJHUI aHAJIN3 TIOTPEITHOCTEH;

) cobromai TpeOoBaHusI OE30MaCHOCTH TPYA.

OrneHka «4» CTaBHTCS B TOM CITydae, €CITU BBITIOJTHEHBI TPEOOBAHMUS K OLIEHKE «5», HO:

a) OMBIT MPOBOAMIICS B YCIOBUSIX, HE 00ECIIEUNBAIONINX JTOCTATOYHONH TOYHOCTH H3MEPEHUH,

6) win ObLTH JOMYIIEHB! ABa-TPU HEA0UETa, WM He Oosiee OJHOM Herpyooi omOKM U OAHOTO HeloueTa.

OreHka «3» CTaBHUTCS, €CITH pab0Ta BHIOJIHEHA HE MOJHOCTHIO, HO 00HhEM BBITIOJTHEHHOW YaCTH TAKOB, UTO IMO3BOJISACT
MOJTY9UTh MTPABUIIbHBIE PE3YIBTATHI M BEIBOJIBI, HJIH €CITH B XOJI€ IPOBENICHHS OTIBITa U M3MEPEHUH OBbUIH JTOTYIICHB
CIIEAYIOIIUE OIIUOKH:

a) OIBIT IPOBOAMIICS B HEPALUOHAIBHBIX YCIOBUSAX, UTO MIPUBENO K IOIYIEHHUIO PE3YILTATOB € 00JIbILEH TOTPEIIHOCTHIO,
0), WK B 0TYETE OBLTH JIOMYIICHBI B OOIIEH CII0KHOCTH He OoJiee ABYX OMMOOK (B 3aIUCAX SIUHUII, N3MEPCHUSX, B
BBIYUCIICHUSX, TpaduKax, TabIUIax, CXxeMax, aHalu3e IOrPemHOCTe! U T.1.), He MPUHIUIAAIBHOTO ISl JaHHOW pabOThI
XapakTepa, HO MOBJIUSABIINX Ha PE3YJbTAT BBIIIOJHEHHUS,

B) WJIM HE BBITIOJIHEH COBCEM WJIM BBIIIOJIHEH HeBepHO aHanu3 norperHocteit (VIII—X kiacc);

T) WK paboTa BEIMOJTHEHA HE MOJIHOCTHIO, OJTHAKO 00BEM BBINIOJIHEHHOH YacTH TaKOB, YTO TIO3BOJISIET IMOJTYIHUTh MPABHIBHBIE
PE3YABTATHI U BBIBOJIBI IO OCHOBHBIM, MPUHIUIHAAIBHO Ba)KHBIM 3a/la4aM paOOThI.

OrneHka «2» CTaBUTCS B TOM CIIy4ae, ecllu:

a) paboTa BHIMOJIHEHA HE MOJHOCTHIO, 1 00BEM BBIITOJIHEHHOM YacTH paOboOThl HE TIO3BOJISIET CACTATh MPABUIBHBIX BHIBOJIOB,
0) WIN OMBITHI, U3MEPEHUS, BEIUNCIICHHS, HAOMIOACHNSI TPOU3BOIMICH HEMPABUIIEHO,

B) WJIM B X0Ji€ Pa0OTHI U B OTUETE OOHAPYKMWIUCH B COBOKYITHOCTH BCE HEIOCTATKH, OTMEUEHHbIE B TPEOOBaHUAX K, OLICHKE
«3».

OueHnBaHKE pe3ylIbTaTOB OCBOCHUS AUCLUIUIMHBI TIPOBOAUTCS HA OCHOBE TEKYILIEro KOHTPOJISI IIPH BBITOJIHEHUH
CIIeyIomuX TpeOOBaHHMIL:

1) BEITOTTHEHME BCeX JTaOOPaTOPHBIX padoT;

2) BBINIOJIHEHHE TECTOBBIX 331aHUH O pa3JiesaM n3y4aeMoro Kypea;

3) OTBETHI HAa BOIIPOCHI.

«3a4TeHO» MOJTyJaeT CTYICHT, €CIIH BCE BBIIICTIEPEUHCIICHHbIE TPEOOBaHHU BBHITIOJIHEHEI B 00beMe 50% u Goee.
«He3aureHo» 10JTydaeT CTY/IEHT, €ClI HMEIOTCsl HeoTpabOTaHHbIE MPOITYIIEHHbIE Ja00paTOPHbIE 3aHSTHSI, HEBBITOJIHEHHbIE
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3aJaHus [0 BHEAYTUTOPHOH paboTe, a Takke KOHTPOJIBHBIE PAOOTHI (TECTHI) HANIMCAHbEI HA HEYAOBICTBOPHUTENBHYIO OIICHKY.

OueHka TecToBOro KOHTpouisl. [lnanupyemble pe3ynbTaThl 00ydeHHs! CUUTAIOTCS JIOCTUTHYTBIMY, €CIIH CTYJCHT BBITOIHII
TECTOBBIC 3aJaHMs 3aKPBITOTO THIA M HaOpaHHAs cyMMa 0aiuioB (0T % BBIOJTHEHHBIX 3a7aHui) He MeHee 50%.

7. YHEBHO-METOAUYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE JUCIUIIJIMHBI (MO Y JIS)

7.1. Pexomenayemasi 1uTepaTypa

7.1.1. OcHoBHas1 MTEpaTypa

ABTOpBI, 3araBue WznarensctBo, | Pecype
JI1.1 | Cubupxuna A. P. OH3N0TIOTHS PaCTEHUH C OCHOBAMH OMOXMMHUH: METOIIIECKUE YensabuHCK:
pEKOMEHIAINH K 1a00opaTOpHBIM paboTam W3narensctBo
UYenstOuHCcKOro
TOCYIapCTBEHHOT
0 YHMBEPCHTETA,
7.1.2. JlonoJHHUTENIbHAS JTUTEPATYpPa
ABTOpBI, 3arnaBue W3narenscTBo, Pecypc
JI2.1 | Ckynuenko B. b., DU3U0I0IUs PaCTEHUI CaHkT- 9BC
Maunsmuesa O. H., (https://e.lanbook.com/book/102993) [etepOypr :
Yyounckuit M. A. CIIoIJITY, 2017
JI2.2 | Tumupszes K. A. 3emiienenuie U GU3HOJIOTHS pacTEHHIA: MOHOTpadus Mockga : 9bC
(https://biblioclub.ru/index.php?page=book&id=467251) TumonuTorpadust
ToBapuiecTsa M.
H. Kymnepes u
K°, 1906
JI2.3 | Cubupxuna A. P. DU3MOIOTHS PACTEHUH ¢ OCHOBaMHU OMOXMMHH: METOTUICCKUE YemnstOuHCK:
pEKOMEHIAINH K J1abopaTOpHBIM paboTam W3narensctBo
UYenstOuHckoro
TOCYIapCTBEHHOT
0 YHUBEPCHTETA,
7.1.3. Metoguueckue pa3padoTku
ABTOpBI, 3arnaBue W3narenscTBo, Pecypc
JI3.1 |[InotaukoBa Y. B., | IIpakTukym o (pu3noI0OTHH pacTeHUH: yaeOHOe mocooue st Mocksa :

Kusyxuna E. A,

Muxanesckas O. b.,

I'ynenkoBa M. A.,

CTYJCHTOB BBICUINX MEAATOTHYECKUX YICOHBIX 3aBeICHUN

Axanemus, 2001

WBanos B. b.
JI3.2 |IInotruxoBa M. B., | I[IpakTuxym no ¢u3noigorun pacTeHuit: yaebHoe mocoodue mis Mocksa :
JKupyxuna E. A, CTY/ICHTOB BY30B Axanemus, 2004

Muxanesckas O. b.,

I'ynenkoBa M. A.,

WBanos B. b.

JI3.3 | BnacoBa T. A., Manblif IpaKTHKYM 10 (PU3UOJIOTHH PACTCHHUI: ydeOHOe Mockaa:
Epwmaxos . I1., nmocooue WsnarenscTBO
I'aBpunenxo B. @., MI'V, 1994

Kuranosa T. B.,
Mapkaposa E. H.,
Moxkponocos A. T.

7.2. IlepeueHsb pecypcoB HHGOPMALHOHHO-Te1eKOMMYHUKAIIUOHHOI ceTu "UHTepHeT"

D1 | usmosnorus pacTeHuid ¢ OCHOBaMH OMOXUMUH JIaHb [DJEKTPOHHBIH pecypc] : AeKTPOHHO-OHOIHOTEYHAsT CHCTEMA
(9BC) / mznarensctBo Jlans. — URL: http://e.lanbook.com/

32 | dusnonorus pacTeHuil ¢ OCHOBaMU OHOXUMHHU Y HUBEPCUTETCKasi OMOIHOTeKa OHNAH [ DIeKTPOHHEIH pecypc] :
3NeKTpoHHO-0nbOIHoTeuHas cucrema (3bC) / OO0 Iupexkrmenuna [Tabmummnar. — URL: http://biblioclub.ru/

93 | pusmonorus pacrenuii ¢ ocHoBamu 6noxumMuu eLIBRARY.RU [DnekTpoHHbIi pecype] : aeKTpoHHas OubmoTeka /

Hayu. anekrpon. 6-ka. — URL: http://elibrary.ru/defaultx.asp
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7.3 Ilepeyenb HHGOPMALMOHHBIX TEXHOJIOTHI

7.3.1 IIporpammHoOe obecnieyeHmne

MS Office365

LMS Moodle

7.3.2 lIpodeccuonanbHbie 6a3bl AAHHBIX U HHPOPMALMOHHO-CIIPABOYHbBIE CHCTEMbI

DnekTpoHHbIN KaTamor Hayunoit 6ubnmuotekn Yenl'Y [DnekTpoHHBIN pecype] : 6a3a nanHbIX / Yensn0. roc. yH-T. -
Yenstounck, 1992 .

Haydanas snexkrponnas 6uoianoteka eLIBRARY.RU (https://elibrary.ru/defaultx.asp?) eLIBRARY.RU : nayunas
3NeKTpOHHAs OnbIHoTeKa : calT. — Mocksa, 2000 — . — URL: https://elibrary.ru. — Pexxum noctyma: amst 3apeructpup.
1oJib3oBaresaen. — TeKCT : AIEeKTPOHHBII.

Crpasounnk «HMudopmuoy (http://www.informio.ru/) THOOPMUO : 35neKTpoHHBIH CIPaBOYHHK [0OecIieueHre BCeX THIIOB
00pa30BaTeNbHBIX YUPEKACHUI HOPMATUBHBIMU, METOJUUECKIMHU, HAYYHOTIpAaKTHUECKMMHU MaTtepuaiamu]. — URL:
http://www.informio.ru/. — Pexxum fgocTymna: ajist 3apeructpup. noib3opareneit Yenl'Y. — TeKCT : 2IEeKTPOHHBIH.

8. MATEPHAJIBHO-TEXHUMYECKOE OBECIIEYEHHME JUCIUITIJINHBI (MOJXY JIA)

1. YuebHas ayqutopus Ajs IPOBEACHUS 3aHATUH JEKIMOHHOTO THUIIA.

OcHOBHOE 000pyIOBaHKE: YUeOHBIC CTOJIBI CO CTYIbIME Ha 30 MOCATOYHBIX MECT, CTOJI MPEIOAaBATENS, CTYI
[pero/IaBarels, J0cKa 3 CTBopYaTasl ydeHH4IecKasi OObIYHAs HACTEHHAsI, IEPEHOCHOE MYJIbTHMEIUHHOE HHTEPAKTHBHOE
obopynoBaHue.

[Ipoexrop NEC LT380+LCD — 1, kommnbtorep Asus PSKPL-E (1).

ITporpammHOe obecrieueHue:

Windows XP, nunensuu 6eccpounsie, norosop 3A0 CodtJlaitnTpeiin Nel139 ot 14.05.2008r.

Office 2007 pro, muren3un 6eccpounsie, norosop 3AO CodrJlaitaTpeiin Nel139 ot 14.05.2008r.

2. YueOHas ayIuTOpHS JUIS TIPOBEICHHMS 3aHATHH J1JaOOPATOPHOTO THIIA, TPYIHOBEIX KOHCYIBTAINH, HHANBHIYaIbHBIX
KOHCYJbTallMi, TEKYILLETr0 KOHTPOJIS U MPOMEKYTOUYHOM aTTecTalluu

OcHOBHOE 000pyHOBaHKE: yueOHBIE CTOBI CO CTYIBIMH Ha 18 M0CcagodHBIX MECT, CTOJ MPEIOAaBaTeNs, CTYI
npernojaBaTess, A0CKa 3 cTBopUarTas yueHu4yeckas oOblyHasi HacTeHHast, MUKpockoIsl Levenguk (14), naGopaTopHas
nocyna.

9. METOAUYECKHE YKA3AHUA JJIAA OBYYAIOIINXCA 110 OCBOEHUIO JUCHUITIJIMHBI (MO Y JIS)

OcBoeHHEe AUCIUITIMHBI OCYIIECTBIIAETCS B yaeOHOM Kopmyce Ne 5 (yi1. BacuneB-ckoro, 75) yaeOHoi#t aynutopun Ne 207,
paccuntanHoi Ha 30-35 CTYJICHTOB, JJAOOPATOPHBIC 3aHATHS IPOBOATCS TI0 TIOATPYIIaM B yaeOHoM 1abopaTtopun ayx. 109,
paccuuranHoi Ha 18-20 cTygeHTOB. [l yCIENHOIO OCBOEHUS AUCUUILINHBI ayAUTOPUS JUIS IPAKTUYECKUX 3aHATHH
000pyI0BaHa MYJIbTUMEIUAHBIM KOMIUIEKCOM U SKPAHOM JUIs AEMOHCTPALIMU CIalA0BBIX IPE3CHTAIMI 1 BUICO()PArMEHTOB.
VYueOHas 1abopaToOprs OCHAIICHA BRITSDKHBIM IITKa(pOM, SIIEKTPOHHBIMU BECaMH, HATPEBAaTEILHBIMHU ITPUOOPAMH,
TEpMOCTaTOM, HAOOPOM XHMHYECKOI! TOCY/IBI, MUKPOCKOTIOM.

OOy4eHue JHIl ¢ OTPAaHNYEHHBIMU BO3MOKHOCTSIMH 3JJOPOBbS OCYIIECTBIISIETCS] C MPUMEHEHHEM CIIETYIOLIETO CIIEHaIbHOTO
000pyIOBaHUS:

a) IS T C HapyIIeHHEeM ciryXa (aKyCTHYECKHE KOJIOHKH, MyJAbTHMEANHHBIA TIPOEK-TOP);

0) U1 U1 ¢ HAapyIIeHneM 3peHHs (MYIbTUMEUHHBIN IPOEKTOP: UCTIOIH30BAHHE MTPE-3CHTALUH C YKPYITHEHHBIM TEKCTOM).
B xoz1e ocBoeHus IUCIMIUIMHBI TPUMEHSIOTCS CIIEAYIONe HHPOPMALMOHHBIE TEXHOIOTUH:

1. CnaiioBble Ipe3eHTaLUH 110 HEKOTOPBIM TeMaM AUCLUIINHEL.

2. OpraHn3anys OHJIaitH KOHCYABTAIMH ¥ KOHCYIBTAIMH C MCIOIb30BaHUEM 3JIEKTPOHHON TOYTHI M ()OPYMOB B COIMAITBHBIX
CeTAX.

J11st MHBATMIIOB ¥ JIMI] C OTPAHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbSI OCBOCHHE TAHHOW JIUCLHUILIMHBI (MOYIIS) MOXKET OBITh
OCYIIECTBICHO YACTHYHO C MCIIOIBE30BAaHUEM ITUCTAHIIMOHHBIX 00pa30BaTeNbHBIX TEXHOJIOTHIL: CllaiI-Ipe3eHTani
JIEKIIMOHHBIX 3aHATHH, MaTEPHUAIIBI IS CAMOCTOSATETIBHON PAaOOTHI M KOHTPOIBHO-M3MEPUTEIBHBIC MaTEPHAITBL.

10. CHEIIMAJIBHBIE YCJIOBUS OCBOEHUSA JUCIUITIJIMHBI OBYYAIOIIUMHUCH C
HHBAJIMJHOCTBIO U OTPAHUYEHHBIMHA BO3MOXKHOCTAMMU 310POBbSA

OcBoecHue JUCHUIUIMHBI UHBAJIUAAMU U JIMOAMU C OTPAHUYCHHBIMU BO3MOXKHOCTSAMHU 310POBBA OCYHICCTBIISICTCA C
HCIIOJB30BAHUEM  CIICHUAJIBHBIX TEXHHUYCCKUX CpEACTB H TOJO I/IH(I)OpMaI.[I/IOHHLIX TCXHOJ’IOFI/IIZ, MpeaoCTaBIAEMbIX
PeCYpCHLIM y‘{€6HO—MeTO,HI/I‘IeCKPIM LOCHTPOM 11O 06yqumo HWHBAJIMWIAOB U JHI C OTPAaHUYCHHBIMH BO3MOXXHOCTAMU 310POBbs
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Yenl'V mo 3ampocy 00y4aromnerocs.

1. MoOwiibHBIE CrieUalibHble TEXHUYECKUE CPEACTBA Ui JIMIl ¢ HapyIIEHHSIMU 3pEHUs: MOPTaTUBHBIN KOMITBIOTED
¢ BBOAOM/BBIBOJIOM IpudToM Bpaiing ¢ cuntesaropom peun «ElBraile-W14J G2»; HOyrOykH ¢ HpOTrpaMMHON SKPaHHOTO
noctyna NVDA; smekTpoHHBIE YBENHUUTENN JUIS YAAJIEHHOTO IPOCMOTPA; BHUACOYBEIMUYHUTENN ITOPTATHBHEIE; TH(IIOMIIEED;
(G POBBIC TUKTO(POHEL.

2. MoOunbHble crneuuanbHble TEXHWYECKHE CpeACTBa Ml JIMI C HapyLIEHUS MM CcilyXa: CHCTeMa CBOOOIHOIO
3BYKOBOI'O IIOJISI CO BCTPOEHHOH coBMecTuMocThio ¢ FM-ycrpoiictBamu; paauoxnaccsl «CoHer-PCM» ¢ nepemaTdyukom,
3ayITHBIM HWHIYKTOPOM M HHIYKIMOHHOH TeTiel; cucreMa HWHGOPMAIMOHHAS JUI ClIa0oCHbIIamux InepeHocHast «Vcrox»
A2 co BCTPOEHHBIM IIIEEPOM — 3BYKOBBIM HH(OPMATOPOM; AOKYMEHT-KaMepa; HporpaMMHUpyeMbIe CIYXOBBIE amlapaThbl
UHAMBUAYATBHOTO MOJIB30BAHUS.

3. AccuctuBHBIC HH()OPMAIMOHHBIE TEXHOJOTHWH: IIPOTPaMMHOE OOECIIeUeHHEe SKPAHHOTO JOCTYNIa C CHHTE30M
pean NVDA; mporpaMMbl SKpaHHOTO YBEIHUYCHHS; IMPOTPAaMMbBI PEUYEBOrO CHHTE3a JUII KOMIBIOTEPOB U HOYTOYKOB;
MIPOrpaMMBbl PEYEBOTO CHHTE3a AJIs1 MOOUJIBHBIX YCTPOICTB; SKpaHHasl KJIaBUaTypa; SKpaHHas Jyma.

ITpn HEOOXOIMMOCTH JUTA OOYJAIOIIMXCS C HApYIICHHSIMH 3pEHHS Ha padodnmx MecTaxX A HMPOBEACHHS IPAKTHYCCKHUX WIH
71a00paTOPHBIX 3aHATHH YCTAHABIMBACTCS CIENHANBHOE IPOrpaMMHOE obecredeHne (IporpaMMa pPEdeBOH HABHTAINH
NVDA, peueBble CHHTE3aTOPBI, SKPaHHBIE JIYIIBI).

B yueOHBIe aymuTopuu oOecmedymBaeTcsi OCCIPEIATCTBEHHBIA MOCTYN IS OOYYAIONMXCS WHBAJIHIOB M OOYJAIOIMXCS C
OTpaHWYECHHBIMH BO3MOJKHOCTSIMH 3JI0pPOBBS. B Kaxmolf ayauropuu, Tie oOy4aroTcsi MHBAIMABI W JIMIA C OTPAaHWYCHHBIMH
BO3MOXKHOCTSIMH  3/I0POBBSI, IIPEAYCMAaTPUBAETCA COOTBETICTBYIONIEE KONIMYECTBO MECT I OOYJaIOMUXCI C y4eToOM
HapyIIEHUH UX 37J0POBBS.

Jlns ocBOGHHS MUCIUILIMHBI WHBAJIHIAM M JIMIAM C OTPaHHYCHHBIMH BO3MOKHOCTSIMH 3/I0POBBS MPEIOCTABIACTCS JOCTYI K
MEeYaTHBIM HCTOYHHMKAM, MMEIOMIMMCS B HaydHOH OmbOnmoreke Yenl'Y, ¢ MOMOIIBIO CHEMHWAIBHBIX TEXHWYIECKHX CPEICTB;
JIOCTYN K 3JEKTPOHHBIM HCTOYHHKAM, IPEICTABICHHBIM B (OpME DIIEKTPOHHOTO MOKYMEHTa B (poHIE HaydHOH OMOTMOTEKH
Yenl'Y wam SneKTpPOHHO-OMONMHOTEYHBIX CHCTEMax, C IMOMOIIBIO CIICIHANTBGHBIX TEXHHYCCKHMX W IIPOrPAMMHBIX CPEICTB
(pabouee MecTo U HE3pSUETO IOJIB30BATENS C MPOTPAMMHBIM 00ECIIeYeHHEM 3KPaHHOTO JIOCTyHa ¢ cuHTe30M pedn NVDA,
pabodee MeCTO ¢ KOMIBIOTEPHBIM poiuiepoM U KiaaBuaTypod Clevy c¢ OONBIIMMN KHOIKAMH M C pa3fielsiomeil KJIaBHUIIH
HaKJIAIKOM).

VY4eOHO-MeTOANYECKHe MaTepHaNTbl Ul OOYJaroIMXCsl W3 YHCIa WHBAJIHIOB W JIAI] C OTPAaHHYCHHBIMH BO3MOXHOCTSIMHU
3JI0POBBSI IPEIOCTABIIIOTCA B (POPMAX, afalITHPOBAHHBIX K OTPAaHIMYCHUSAM UX 310POBbS M BOCTIPHATHS HH(pOpManum:

Jns nun ¢ HapyIIeHUsIMU 3PEHUST:

- B ICYaTHOH hopMe yBENUYICHHBIM MIPUPTOM,

- B (hopMe 3NIEKTPOHHOTO JOKYMEHTA,

- B hopme ayauoddaiina,

- B meyaTHou opme mpudTom bpaiins.

Jist I ¢ HapymIeHUsIMH CITyXa:

- B IIe4aTHOH Gopme,

- B (hopMe 2IeKTPOHHOTO TOKyMEHTA.

Jis nun ¢ HapyIeHUsIMU OTIOPHO-ABUIAaTENbHOTO anapara:

- B IleYaTHOH opme,

- B (hopMe 3NIEKTPOHHOTO JOKYMEHTA,

- B hopme aynuodaiina.

JlaHHBIH IepedeHb MOXKET OBITh KOHKPETH3MPOBAH B 3aBHCHMOCTH OT KOHTHHTCHTA 00YJaIOITHXCS.

Jlns MHBaNMMIOB W JIMIl C OTPAHWYEHHBIMH BO3MOXKHOCTSIMH 3JIOPOBBSI OCBOCHHE AWCHIUIUIMHBI MOXKET OBITh YaCTHYHO WIIH
MOJTHOCTBIO OCYIIECTBICHO C HCIOJB30BAHMEM JAWCTAHLIMOHHBIX 0O0pa3zoBaTenbHbIX TexHoiorud (Moodle, Adobe Connect
Pro u mip.).

B ocBoeHMM OUCIMIUIMHBI WHBANIWAAMH W JIMIAMH C OTPAaHMYCHHBIMH BO3MOXHOCTSIMH 370POBBS  HCITONB3YeTCs
UHIUBHOyanbHass pabora. Ilox wHAuMBHAyanpHOW paboToif mompasymeBaeTcs 1Be (OPMBI  B3aUMOJCHCTBHS  C
mpenojaBaTeseM: HWHIUBUAyanbHas ydeOHas paboTa (KOHCYAbTAallMH), T.€. MAONOJHUTENBHOE pa3zbsiCHEHHE Y4eOHOTO
MaTtepuara W YIIyOJeHHOe W3yYeHHe MaTepHala C TEeMH OOyJalomMMUCS, KOTOpPBHIE B STOM 3aWHTEPECOBAHBL, W
WHIVBHIyalbHas BOCIIMTATeNbHAs pabora. VIHAWBUIyaTbHBIE KOHCYIBTAIMHM HAIPABICHBl HA MHAWBHIYATH3alUI0 OOYdCHUS
W YCTaHOBIEHHWIO BOCIHUTATEIHHOTO KOHTAaKTa MEXAY MpenojaBaTeleM W OOyJaromMMCS WHBAJIUAOM HIU OOYdaIOmUMCS C
OTPaHUYEHHBIMH BO3MOKHOCTSIMU 37I0POBBSI.

ITpn mpoBemeHWM TPOIEAYPH! OLCHMWBAHUS PE3YNBTATOB OOyYeHHsS HHBAIHIOB W JIMI[ C OTPAaHWMYCHHBIMHA BO3MOXHOCTSIMHU
3J0pPOBBSI IO TUCHHUIUIMHE OOECHEeYMBACTCS BBIIOJIIHEHHE CICAYIOMUX JOIONHUTENBHBIX TPeOOBAaHMI B 3aBHCHMOCTH OT
WHIMBUAYAIbHBIX 0COOEHHOCTEH, 00yJaromuxcs:

a) WHCTPYKIHSA IO TIOPAAKY TPOBEICHUS IIPOIEAYPHl OICHHUBAHUS MPENOCTAaBIsCTCS B JOCTYMHOW ¢opme (YcTHO, B
MHICEMEHHOH (hopMe, B MICEMEHHOI (hopme mpudTom bpaiins, ycTHO ¢ NCTIONB30BaHUEM YCIIYT CYpIOTIePEBOTINKA);

6) moctynHas (opMma MPEerOCTaBICHUs 3aJaHUN OLIEHOYHBIX CPEACTB (B MEYaTHOHM (opme, B medaTHOH (HopMe YBETHUEHHBIM
mpudToM, B medatHor popme mpudpTom bpaiiins, B popMe 3IEKTPOHHOTO JTOKYMEHTA, 3a/laHHS 3a4YUTHIBAIOTCS aCCHCTCHTOM,
3aJJaHUs TTPEITOCTABIITIOTCS C NCTIOIB30BAaHUEM CYpPIOTIEPEBOa);
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y4pekaeHHe BBICIIEr0 00pa30oBaHUs
«Yensbunckuii rocynapctBeHHsli yansepcurer» (PI'BOY BO «Uenl V)

MHMNHOBPHAYKHU POCCHU
@y dernepanpHOE rOCYIaPCTBEHHOE OIOKETHOE 00pa30BaTeIbHOE

Pabouast nporpamma aucumuinHbl "OU3N0T0THS PaCTEeHUH" IO HaNPaBJISHHIO MTOTOTOBKY (CHEHaTbHOCTH)
"IMenarorunyeckoe obpaszoBanue (¢ ABYMs IPOQHIIMH HOATOTOBKH)" HanpapieHHOCTH (ipoduitto) buonorus n ctp. 14
reorpapus PI'EOY BO «Uenl'Y»

B) goctynmHas ¢opMma MpeoCTaBlIeHHsS OTBETOB Ha 3afaHus (MMMCbMEHHO Ha Oymare, HaOOp OTBETOB Ha KOMIIBIOTEpE,
MHChMEHHO MIpU(TOM Bpaiinis, ¢ HCIONBE30BaHUEM YCIIYT ACCUCTEHTA, YCTHO).

ITpn mpoBemeHHM NPOIEAYPHl OLCHUBAHUS PE3YIBTATOB OOyYEHHsS WHBAIHMAOB W JIHI[ C OTPAHHMYCHHBIMHA BO3MOXHOCTSIMHU
3JI0POBBSI TIPETYCMATPUBACTCS HCIIONB30BAHUE TEXHUYECKHX CPEICTB, HEOOXOMUMBIX MM B CBSI3H C WX WHIUBUIYaIbHBIMA
0COOEHHOCTSIMH. DTH CpeACTBa MOTYT OBITh TMpenoctaBieHbl YenlY wim MOTYT MCIOJIB30BAThCS COOCTBEHHBIE TEXHUUIECKUE
cpenctBa. Ilpu HEOOXOAMMOCTH HWHBAJIMAAM W JIMIAM C OTPAHMYCHHBIMHA BO3MOXKHOCTSMH 3I0POBBS TPEIOCTABIICTCS
JIOTIOJTHUTEIIPHOE BpeMsl JUIsl TMOATOTOBKM OTBETa Ha 3aJaHus, NpoIe[ypa OICHUBAHHS pe3yAbTaTOB OOYUICHUS IO
JUCIIUTUINHE MOKET MPOBOIUTHCS B HECKOJIIBKO ATATIOB.

IMpoBeaeHrne mpoLEnypsl OICHHBAHHS pPE3yIbTATOB OOYYCHHS WHBAIUIOB U JIMI C OTPAHUYCHHBIMH BO3MOXHOCTSIMU
3J0POBBSI JOIYCKACTCSI C UCTIOJF30BaHHEM JUCTAHIIMOHHBIX 00pa30BaTEbHBIX TEXHOJIOTHIA.
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