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DoHA OLIEHOYHBIX CPEACTB U IPOBEACHUS IPOMEKYTOYHOI aTTeCTalUuH

[MosicuuTenbHas 3anucka

@onx oneHouHbIX cpeacTB (nanmee — POC) ansd MpoOMEXYTOYHOH arrecTanuu MO AUCHUILIUHE «Du3Honorus
pacTeHuii» pa3paboTaH B COOTBETCTBHU C (elepajbHbIM T'OCY/AapCTBEHHBIM 0O0pa30BaTeNIbHBIM CTaHIAPTOM BBICLIETO
oOpazoBanust — OakanaBpuar 1o HarpasieHuto noaroroBku 44.03.05 Ileparornueckoe obpazoBaHue (C IBYMS MPOPUIIMU
MOJITOTOBKHM), YTBEP’KACHHOTO NpHKa3oM MuHucTepcTBa 00pazoBanus U Hayku Poccuiickoit ®enepauun ot 22 ¢espains
2018 r. Ne 125, ocHoBHOU mpodeccroHabHOI 0Opa3oBarenbHON Tporpammon «buonorust» u «l'eorpadus» ¢ yuerom
TpeboBaHuii mpodeccruoHamsHOrO cTangapTa «llemaror (megarormyeckas IesTEILHOCTD B chepe JOMKOIHHOTO, HA9aIbHOTO
0011ero, OCHOBHOTO o00IIero, cpemHero oOmero oOpa3oBaHUs) (BOCIHTATENb, YUUTENB)», YTBEPKICHHOTO IIPHKA30M
MuHHCTEpCTBa TPYyAa U COIMaIbHOM 3ammTel Poccuiickoit @enepannu ot 18 oxtadps 2013 1. Ne 5441, (3aperucTpupoBaH
MunncrtepcTBoM foctuitnn Poccuiickont @eneparmu 6 mexadps 2013 r., peructpammonssiii Ne 30550), ¢ n3MeHEHUAMH,
BHECCHHBIMH TIPHKa3aMi MHHHCTEPCTBA Tpyda M connanbHoN 3amuTel Poccutickoit @enepammu ot 25 nexabpst 2014 1. Ne
11151 (3apeructpupoBan MunucrepctBoM roctuuuu Poccuiickoit denepanuu 19 despans 2015 r., peructpanuoHusrii No
36091) u ot 5 aBrycta 2016 r. Ne 4221 (3apeructpupoBad MunHuctepcTBoM roctuiinu Poccuiickoit deneparuu 23 aBrycra
2016 r., peructpanroHHbIi Ne 43326).

Henps ®OC 1 MPOMEKYTOUHON aTTECTAUU — YCTAHOBJICHUE YPOBHSI C(HOPMUPOBAHHOCTH YACTH KOMITCTCHIIHIA:

YK-1. CriocobeH oCcyIecTBIATh OUCK, KPUTHUCCKUI aHAIN3 U CHHTE3 WHPOPMALIUHU, MPUMEHSATh CUCTEMHBIHN TOIX0/T
JUTA PEUICHUS TIOCTABIICHHBIX 3a]1ad,

OIIK-8. CriocobeH ocymecTBIATh MEAarOrMIeCKyI0 A TeIbHOCTD Ha OCHOBE CIICIHAIbHBIX HAYYHBIX 3HAHUH

IIK-1. CocoGeH OocymecTBIATh MEeNarOrHYecKylo AEATENFHOCTh M0 pealn3anud 00pa30BaTeNFHOTO IpoIecca Mo
TIpeaMeTy.

3agaun @OC 111 NPOMEXYTOYHOM aTTecTallii — KOHTPOJIb KadecTBA M YPOBHSA JOCTIDKCHHS 0Opa3oBaTeNbHBIX
PE3yNBTaTOB MO (JOPMUPYEMBIM B COOTBETCTBHH C y4EOHBIM [IAHOM WHJIUKATOPAMHU KOMITETEHIIH i

VYK-1. CriocoGeH ocymecTBISATh IIOUCK, KPUTHYECKUI aHAIN3 U CUHTE3 WH(POPMAIMHU, TPUMEHATh CUCTEMHBIH ITOJIX0]T
JUISl pEILICHHUST TIOCTaBJICHHBIX 33724

VYMeeT: aHanu3upoBaTh 3a7ady (QyHKIMOHAIBHOTO XapakTepa Ha NpPUMEpE PacTeHWH, ONpPEAeNATh THII M BBIACIATH
OCHOBHBIE 3Tallbl U ACHCTBUSA M0 €€ PEIICHHUIO.

VK-1.2. Haxonut, KpUTHYECKH aHAJIM3UPYET U BbIOMpaeT MH(POPMAIHIO, HEOOXOAUMYIO JUISl PEILICHHUS TOCTABICHHON
3a7aqH.

YMeeT: HaxOAWTb, KPUTHIECKH AHAIM3HPOBaTh, BHIOpaTh MH(GOPMAIMIO MO (PU3MOIOTHH PACTEHHH Ul pEIICHUS
MIPEATI0KEHHOH 3a1auH.

VYK-1.3. PaccmarpuBaeT pa3iudHbIe BAPHAHTHI PELICHUS 33aa4H, OLICHUBAET NX NPEHMYIIECTBA U PHCKH.

VYMmeer: pemats 3aa4y 10 (HU3HOJIOTHH PACTCHUH Pa3INIHBIME CIOCOOAMH, OIICHMBATH IPEUMYIIECTBA U HEIOCTATKU
TOTO WJIM UHOTO CIOCc0o0a pelieHus B MPUKIAIHOM acleKTe (CelbCKoe X03IHCTBO, OMOMHKEHEePHsl, OMOMHTUKALIUS U JIp.)

VK-1.4. 'paMOTHO, JIOTHYHO, ApPT'yMEHTUPOBAHHO (POPMHUPYET COOCTBEHHBIE CYXKIEHHS U OLEHKH; OTINYaeT (PaKThl OT
MHEHUI1, HHTEPIPETAIUi, OLIEHOK B PACCYXICHUIX APYTUX YYACTHUKOB JESATEILHOCTH

YMeeT: rpaMOTHO U JIOTUYHO PeIaTh 33/1a4y 1o (U3UO0JIOTHH PACTEHHH, apryMEHTHPOBATh XO/1 €€ PELICHMSI.

OIIK-8. Cioco6eH ocylIeCTBISATh NeIaroTHIeCKyI0 JeATENHHOCTh Ha OCHOBE CIIEIUAIbHBIX HAYUYHBIX 3HAHUN

OIIK-8.1. 3Haer: WHCTOPUIO, TEOPHUIO, 3aKOHOMEPHOCTH U MPHHIUIBI TOCTPOGHUS U (YHKIMOHHPOBAHUS
00pa3zoBaTeNIbHOTO IIPOIECcca, POJb M MECTO O0pa3oBaHWS B JKM3HM YeJIOBEKa M OOIECTBA, COBPEMEHHOE COCTOSHHE
Hay4HOH 00JIaCTH, COOTBETCTBYIOLIEH MPEIoAaBacMOMY MPEAMETY; NPUKIAJIHOE 3HAUCHHE HAYKH; CeNN(pUIECKHE METOIbI
HAaYYHOTO ITO3HaHHs B 00beMe, 00ecIIeurBaroIeM peroiaBanne yaeOHbIX MIPEeaAMETOB

3Haer B oObeMe, OOecCHeUMBAIONIEM MpEIoAaBaHue OWMOJIOTHH, MCTOPUIO CTAHOBJIECHUS HAaykW (HTODU3HOIOTHS,
OCHOBHBIE 3aKOHOMEPHOCTH (PYHKIMOHHUPOBAHHS PACTHTEIHHOTO OPTaHH3Ma, OCOOEHHOCTEH MPOIECCOB MUTAHMS, POCTA U
pa3BUTHs, BOJHOTO M 3HEPIETHUECKOTO OOMEHa, Peryisaiuu, (U3HOJIOTHH PacTUTENHFHON KIIETKH, 3HaYeHHE HEKOTOPBIX
MIPOIIECCOB JJIst Ouocdephl U sl YeIoBeKa

[IK-1. CriocoGeH ocCymecTBIATh MEeNarorn4YecKylo IesSTeIbHOCTh MO peann3alui 00pa30BaTeIbHOIO Ipolecca o
peaAMeTy

ITK-1.1. YmMeer peann3oBbIBaTh 00pa3oBaTE]bHYIO HPOrpaMMy MO IMPEAMETY C Y4ETOM CHEUU(PHKH COIepKaHUs,
METOJIOB U HHCTPYMEHTOB COOTBETCTBYIOLIECH 00JIaCTH HAYYHOTO 3HAHUS

YMeeT: MpoeKTHPOBaTh YPOKH OMOJIOTHH, BKIIIOYAIOIINE (PYHKIMOHAIBHBIE OCOOEHHOCTH PACTEHHH, UCIIONB3Ys MpPH
3TOM JIEMOHCTPALMOHHBIE OIBITHI, Ta00paTOpHBIE PabOTHI.

[1K-1.2. Peanmszyet 00pa3oBaTenbHYIO IIPOrpaMMy I10 MPEAMETY C MCIIOJIb30BAHUEM TEXHOJIOTHI NpodeccrnoHaNIbHON
JIeSITEIIbHOCTH

YMeeT: NpOEeKTHPOBaTh YPOKH OHOJIOTMH IO HW3YyYEHHIO OCHOB (PYHKIMOHAIBHBIX OCOOEHHOCTEH pacTeHHH C
UCTIONIb30BAaHHEM COBPEMEHHBIX 00pa30BaTENIbHBIX TEXHOJIOTHH.

TpeboBanue K MPOIEayPE OICHKH:

ITomeeHnue: 0COOBIX TpeGoBaHuUit HET/KOMIBIOTEPHBIH KJIacc/TIOMEIIeHNE c NIPOEKIIMOHHBIM
obopynoBaHnem/mabopaTopus

O6opyaoBaHue: MPOESKTOP, HOYTOYK

WHCTpyMEHTBI: HE PEyCMOTPEHBI.

Pacxonnbie marepuaibl: nucyas Oymara popmara A4, KapTpHIK.

Crpannna 2 u3 6



DoHA OLIEHOYHBIX CPEACTB U IPOBEACHUS IPOMEKYTOYHOI aTTeCTalUuH

JocTyn K TONOJHUTENBHBIM CIIPABOYHBIM MaTepHaiaM: He MPEAYCMOTPEH.
Hopwmsl Bpemenu: 90 MuH.

KommiekT o1ieHOUHBIX CPEACTB A NPOBEACHUS IPOMEXKYTOUHOM aTTecTaluu

[poBepsiemast KOMIETEHIHUS (us OO BO):

VYK-1. CriocoGeH ocymecTBISATh IIOUCK, KPUTHYECKUI aHaIN3 U CHHTE3 MH(POPMAIMH, IPUMEHSTh CUCTEMHBIN TOAXO0/
JUTSL pEILICHNS TTOCTaBJICHHBIX 3a7a4

ITpoBepsieMBblit HHANKATOP TOCTHKEHUS] KOMITETCHIIHH:

VYMeeT: aHanM3upoBaTh 3a7ady (PYHKIMOHAIBHOTO XapakTepa Ha MPUMEPE PACcTCHUH, ONpPEAENATh THII M BBIACIATH
OCHOBHBIE 3TAITBl ¥ ACHCTBHS 10 €€ PELICHUIO.

[TpoBepsieMBblit HHANKATOP TOCTHKEHUS] KOMITETCHIIHH!

VK-1.2. Haxonut, KpUTHYECKH aHAJIM3UPYET U BhIOMpaeT MH(POPMAIHIO, HEOOXOAMMYIO JUISl PEIICHHUS TOCTABICHHON
3aJauu.

[IpoBepsieMsbiii 00pa30BaTEIbHBIN PE3yIbTAT:

YMeeT: HaxOAWTb, KPUTHYECKH aHaJIM3HPOBaTh, BHIOpaTh MH(OpMaLUIO MO (HU3MOJIOTMU PACTCHUH AJS pelIeHHs
IIPEAJIOKEHHOM 3a/1a4H.

IIpoBepseMblif HHIUKATOP JOCTHXKEHHUS KOMIIETCHIIUU:

VYK-1.3. PaccMaTpuBaeT pa3In4HbIe BApHAHTHI PEIICHHS 3a/1a9H, OIICHUBACT UX MIPEUMYIIECTBA M PUCKH.

[IpoBepseMsiii 00pazoBaTEIbHEIN PE3yIbTaT:

VYMeeT: pemiats 3aaa4y 10 (HU3HOIOTHH PACTCHUH Pa3IMdHBIME CIIOCOOAMH, OIICHUBATH NPEHMYIIECTBA M HEIOCTATKU
TOTO WJIM HUHOTO CIIOCO0a PEUICHNUS B IPHKIATHOM acIeKTe (CENbCKOe X03IUCTBO, ONOWHKEeHEpHsI, OMOWHANKALINS H JIp.)

[TpoBepsieMblit HHANKATOP TOCTIXKEHUS] KOMITETCHITHH:

VK-1.4. I'paMOTHO, JTIOTHYHO, ApTyMEHTUPOBAHHO (POPMHUPYET COOCTBEHHBIEC CYKICHHS U OLEHKH; OTINYACT (PaKThl OT
MHeHHﬁ, HHTepHpeTaHHﬁ, OILICHOK B PACCYXACHUAX APYIUX YUACTHUKOB ACATCILHOCTU

IIpoBepseMslif 00pazoBaTeIbHbIN pe3ynbTaT:

YMeeT: rpaMOTHO U JIOTUYHO PeIlaTh 331auy 1Mo (PU3UO0JIOTHH PACTEHHH, apryMEHTHUPOBATh XO/1 €€ PEIICHHMSI.

Tun (dopma) 3ananus:

3amanune 1 (PacuerHas 3amauya) PaccuMTaTh BETMYMHY OCMOTHYECKOTO AABIIEHUS KJIETOUYHOTO COKa KIETOK JIyKa MpH
temnepatype 20°C, eciu B KileTKe yronKoBblii muasmMonus Habmoaaercs B 0,6M pactsope, a B 0,4 M — HeT IJ1a3MoJIu3a.
3HaveHne M30TOHNYECKOro ko3¢ ununenta 1 pacrsopa NaCl:

C(NaCl)- (u3zo1.x030}.)

1-1.62; 0.8-1.64; 0.7-1.66; 0.6-1.68; 0.5-1.7; 0.4-1.73; 0.3-1.75; 0.2-1.78; 0.1-1.83; 0.01-1.93

OOBSICHUTD, YTO OyJET MPOUCXOANTD, ECIH TUIA3MOIN3NPOBAHHYIO KJICTKY IOMECTUTH B YHUCTYIO BOLY?

O1eHOYHBIN JIMCT K TUTTOBOMY 3aJ[aHUI0 (MOAEIBHBIN OTBET):

JaéM ompeneneHHe OCMOTHYECKOTO MABICHUSA: 3TO CHJIA, KOTOpas 3acTaBiIsieT PAacTBOPHUTENb INEPEXOIUTh yepes
MOJYPOHHLIAEMYI0O MEMOpaHy B pacTBop.

Jaém onpeneneHne m1a3Mon3a: KJISTKH PaCTeHUH B THIIEPTOHUYECKOM PacTBOpPE MIPETEPICBAIOTIIA3MOIIN3 -sIBICHHUE,
KOTJIa MPOTOILIACT CKUMAETCS M OTXOJUT OT KJIETOUYHOU CTEHKH.

OmpenensieM OCMOTHYECKOE JAaBlIeHHE KIeTOuHOro coka mo Qopmyne Baut-I'opda P=RTCi, R-yHuBepcambHas
ra3oBas moctosiHHas, T —temneparypa B KempBuHax, mostomy mpubaBisieM 273K, C-KOHIEHTpaIus H30TOHHYECKOTO
pacTBOpa, TaKk Kak pacTBOp XJOpHAA HATPHUs SBISETCS JJIEKTPOIMTOM, TO HCIIOJIB3YyeM TaOJIHIly H30TOHHYECKOTO
koapdumuenta P=0,08x(20+273K)x0,4x1,73=16 atm

Ecnu rmra3sMonn3npoBaHHYyIO KJIETKY IIOMECTHUTh B UUCTYIO BOJY, TO Oy/eT HaOMoAaThCs SIBICHHE ETUIa3MOoIIn3a.

Kpurepuu onennBanus komnereHuuid YK-1.

(pacuetHas 3amaya):

- IPaBUIIBHBII X0 pelIeHNs 3aJa4uH, [I0Jy4YeHHe BEPHOTO 0TBeTa - 30ayioB
- 4YeTKOE M BEpPHOE TPAKTOBAHHE JTAIOB 3a]auu — 2 Oasuia.

[poBepsiemast KoMneTeHUHUS (us OrIor BO):

OIIK-8 Croco6eH oCymecTBIATh TEeAarorHUeCKyI0 ISSITENbHOCTh Ha OCHOBE CIICIIMANIBHBIX HAyYHbBIX 3HAHHUH.

[TpoBepsieMblit HHANKATOP TOCTHXKEHUS] KOMITETCHIIHH:

OIIK-8.1. 3Haer: WHCTOpHIO, TEOPHIO, 3aKOHOMEPHOCTH W NPUHIOWIBI IOCTPOCHUS U (YHKIHMOHHPOBAHUS
00pazoBaTebHOro MpoLecca, PoJib U MECTO 00pa30BaHUs B )KU3HH YeJIOBEKa U 00IIeCTBa, COBPEMEHHOE COCTOSIHUE Hay4YHOH
o0acTn, COOTBETCTBYIOLIEH MPENOAaBacMOMY MPEAMETY; IPUKIIAJHOE 3HaYCHNE HAYKH; Ceu(UIecKue MEeTo/Ibl HayYHOTO
MO3HAHUS B 00BEMe, 00ECTICUNBAIOIIEM MPETOaBaHUE YISOHBIX MTPEIMETOB.

IIpoBepsiembrii 00pa30BaTEIBHBIN Pe3yIbTAT:

3HaeT B 0oOBeMe, OOECIEeUHMBAIONIEM IIPEIOIaBaHHe OWOJIOTHH, WCTOPHIO CTAHOBJICHUS HAyKH (UTO(HU3HOIIOTHS,
OCHOBHBIE 3aKOHOMEPHOCTH (YHKIIMOHHPOBAHHS PACTHTEIBHOTO OpraHW3Ma, OCOOCHHOCTEH MPOIECCOB MHUTAHUS, pocTa U
pa3BUTHS, BOTHOTO M HHEPTETUUECKOTO0 OOMEHA, PEryJsiuH, (U3NOJOTHHM PACTHTENBHOM KIETKH, 3HAYEHHE HEKOTOPBIX
TIPOIIECCOB JJIs1 OMOCQEPHI U TSI YeIOBEKa.

Tun (popma) 3ananus: nuceMeHHas pabora.
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DoHA OLIEHOYHBIX CPEACTB U IPOBEACHUS IPOMEKYTOYHOI aTTeCTalUuH

3ananuie 2. mucEMeHHas paboTta

[Tpumep THUNOBBIX 3a1aHKH (OLIEHOYHBIE MaTEPHUAIIBI):

[Mornomnienre KBaHTOB CBETa NMUIMEHTAMHM (OTOCHHTETHYECKOIo ammapara. Bo30ykaéHHOEe COCTOSIHWE HMHIMEHTOB.
Murpauust sHepruu. DOTOCHHTETHYECKHME EOUHUIBI M (OTOCHCTEMBL. LIMKIMYEeCKHi M HEUUKINYECKHH TPaHCHOPT
9JIEKTPOHOB NP (POTOCHHTE3E.

OLEHOYHBIH JIUCT K TUIIOBOMY 33/IaHHIO (MOJIENIbHBIH OTBET):

B ocnoBe mporecca HOTOCHHTE3A JIEKUT NIPEBPAIIECHIE SHEPTUH CBETA B XUMHUECKYIO (SHEPTUIO XUMHUYECKUX CBA3EH
OpPTaHMYECKHX BEIIECTB). DTOT MpoIecC TpaHC(HOpMAIMH SHEPTUH HIAST TOJIBKO IMPH yYaCTHH XJIOopoduiuia, KOTOPHIi
SIBISICTCA (POTOCEHCHOMITN3AaTOPOM. DHEPTreTHYECKIM JIeHiCTBHEM O0JIaZaeT TONBKO MOTIIOIMEHHEIH cBeT. [loaTomMy mepBoit
peaxmmell B mporecce (pOTOCHHTE3a AOIDKHO OBITH MOTJIOMIEHHE CBeTa XJopodruuioM. IIpu 3ToM Molekyna XjIopoduiia
BO30YXKIaeTcs K MepeXoAnuT Ha OoJiee BRICIIME SHEPTeTHIECKHE YPOBHH (CHHTIATHBIC) - Ha MepBhIi (S1) mpu moriomeHnn
JUIMHHOBOJIHOBBIX WMJIM Ha BTOpO#l (S2) mpu MOTrJIOMEHNH KOPOTKOBOJIHOBBHIX Jyued. CHHIJIETHBIE COCTOSIHUSI KpaiiHe
HEYCTOWYMBBI M IIPOJNOJDKAIOTCS B TCYCHNWE HUYTOXKHO MaJIbIX MPOMEXKYTKOB BpeMeHH. [IpH 3TOM moriomieHHas SHeprus
CBETa BHOBb BBIJIEISIETCS B IPOCTPAHCTBO U pacceMBaeTcs B BHUJIE TeIUla WAM CBETa — MPOHMCXOJIUT SIBICHHE
¢ryopecuennnu. Ho Bo30ykaeHHBIH XyopodMiuT U3 cocTosHUS S1 MOXET NMepexoAuTh TaKke B BO30YyKAEHHOe, Ooiee
BBICOKOpEAKIIMOHHOe cocTostHue — TpumietHoe (T1), xoropoe mmuTcd A0 HECKOJBKHX CeKyHA. B 3ToM ciywae
NOTJIOIIEHHAsT DHEPTHs COJHLA Hampasisiercss Ha (orocunre3: S1 --T1-- dorocunre3. Korma xmopodwmmn Haxomurcs B
coctostHrn T1, B HEM MOSIBISIFOTCS IB€ HEHACHIIICHHBIC BAJICHTHOCTH. DTO OOCTOSTENHCTBO B COYETAHWH C HETPOYHBIMHU
MIU-CBSI3SIMH M TIEPEMEHHBIMH JIBOWHBIMH BaJICHTHOCTSAMH CO37a€T HMPEANOCHUIKN [UISl BBICOKOW PEaKIIMOHHOM CIIocCOOHOCTH
xmopodmina. [Tpr 3ToM 0OHApPYKHUBAIOTCSI €ro O/B CBOHCTBA. XJIOPO(WIIT OTAAaeT BO30YXKIEHHBIN AIEKTPOH, SHEPTHS
KOTOPOT'0 HCHONB3YETCsI HA BOCCTAHOBIIEHUE pajukana R.

[ornotuB »uepruto ceera (hv), xmopodmmn mepexoauT B BO30YKACHHOE COCTOSHUE XI* M HCIYCKaeT Oorarteie
SHEprHel 3JEKTPOHBI, KOTOPHIE BOCCTAHABIHMBAIOT YIJEpOJ] €ro ABYyOoKHcH. OIHAKO 3TO KO-HEYHBIH >(QdekT, myTe K
KOTOPOMY JICXKHT uepe3 1IeJIbli psiJ| peakiuii SIeKTPOH ABHKETCS Yepe3 He-CKOJIBKO NMePEeHOCUUKOB-(EPMEHTOB, IOHEMHOTY
OTJaBasl UM CBOIO DHEPrHio, T. €. MO AIEKTPOHHO-TpaHcmopTHOH nenu OTLI. Bruomormueckuil cMBICT ee 3aKII0YaeTcs B
Oosiee PKOHOMHOM HCIIOJIb30BAaHUM SHEPTrUHM IPH MOCTEIICHHOW MEIJICHHOW OTJadye ee OT BO30Y)KAEHHOTO JJIEKTPOHA.
M3BecTHO ABa MyTH NEpeHOca 3JIEKTPOHOB — IUKIMYECKUM U HeHUKInYecKui. Lluknuyeckuil myTh — 3TO JBHIKEHHE 10
OTI, Brirovaromieit B ceds psiJ KOMIOHEHTOB-TIEPEHOCUUKOB. [Ipoiins BCiO 1iemb, MPENCTaBICHHYIO Ha CXeMe, DJIEKTPOH
BO3BpAILlaeTCsl Ha XJOPOGHIUI y)Ke B CIIOKOHHOM COCTOSIHHM, HEe Hecsl B cebe dHepruu. OJZHOBPEMEHHO C JIBH)KCHHEM
JIEKTPOHOB MPOUCXOAUT Hporece (GOTOCHHTETHIECKOTO (OCHOPMINPOBAHUS, T. €. 00pa30BaHUS MaKpOIPTHIECKUX CBA3EH
AT® 3a cyer MOTIIOMIEHHON SHEprUM cBeTa. VICXOAHBIM BEIIECTBOM sBIseTCs aneHo3mHaudoc- dar (ALPD). Tak kax
JIEKTPOH JBIDKETCS IO KPYTY, TO U GochopminpoBanue Ha3bBaeTcs IukandeckuM. OHO ocymiecTBisieTes: porocucremont
I, xoropas HaiimeHa y Bcex 0e3 HMCKIIOYEHUS (DOTOCHHTE3UPYIOIIMX OPraHW3MOB, MO3TOMY CUYHMTAETCSI NPUMHTHBHBIM,
BO3HMKIIMM Ha paHHEH CTaAWW Pa3BUTHS (OTOCHHTE3MPYIOIIMX OPraHM3MOB. HEIUMKINYecKHi TPaHCIOPT 3JIEKTPOHOB
BKJIIOYaeT B ceOs QoTonm3 Boabl W Hermkiandeckoe ¢orodochopunupoBanne. DOTONNU30M BOABI Ha3bIBAeTCS €€
pa3lioKeHUue NOA JEHCTBHEM IMOIJIOMICHHOH XJjopoduiioM sHepruu cBera. [Ipm 3ToM o00pa3yercsi HeaesTeIbHBIN
MOJICKYJISIPHBIN KHCIIOpPOJ], KOTOPBIHA BBIXOJUT B arMocdepy (kuciopos (GoTocuHTe3a), U aKTHBHBIN aTOMapHBIA BOJOPO,
KOTOPBII uepe3 1enb nepeHocunkoB BocctaHaBnuBaeT HAI®: HAJI® + 2H--HAJI® + H2. OgHOBpeMEHHO C IIPOIecCOM
¢doronuza Bojbl uaeT horocuHTeTHYecKoe Gochopunuporaune: AJlD+ H20 +tHAI®+ H3PO4 --- AT® + HAJI® H2-02.
DTOT Hpolece, HOCSIMI Ha3BaHUe Henukindeckoro ¢horodochopuupoBanus, sBiseTcs 6ojee CIIOKHBIM, YeM INepBbIid. B
pe3ynbpTaTe obpa3yercs yke HecKOIbKO mpoaykTtoB — AT®, HAZI® « H2 u O2. OH npoXOoAuT TOJIBKO MPH YIaCTHH IBYX
¢doTtocucTeM, IpHYEM BaXKHYIO POJIb B 3TOM Ipolecce urpatot xnopodmut b n kapornHounsl. IIporecc He oOHapy)eH y
MIPUMHTHBHBIX (DOTOCHHTE3NPYIONIMX OPraHM3MOB (OaKTepHii), MOITOMY CYMTAIOT, YTO OH BO3HMK Ha Ooiiee MO3IHEH
CTaJuM HBOJIONMH, 4YeM nukinndeckoe dorodochopunuposanrne. Takum 00pa3oM, y pacTeHHH CYIIECTBYET IPOIIECC
(oTocuHTETHIECKOTO (OCHOPINPOBAHNS, KOTOPBIM MPEACTaBIsIET COO0H HENOCPEACTBEHHOE NpeoOpa3oBaHNUEe SHEPTUH
CBETa B XMMHUECKYIO — B SHEPIUI0 MAaKPO3PTHUECKHUX CBSI3CH.

OrmeHka oTBeTa BKJIIOYAeT B ce0sl MOJHOTY PACKPBITHUS TEMbI BOIPOCA: HaIW4Me HH(DOpMAIMM HE3HAYHUTENIBHO
IIpEBbIMIAIOIIEH MaTepHall IIKOJIBHOTO y4eOHHKa OLeHMBaeTcs B 5-14 6GamioB, OTBET cojeprKalluil JaHHBIE BY30BCKOTO
yueOHHMKa ¥ nH(OpMalus, MPEBbIIIAOIIAs ero, oueHuBaercs B 15-20 6anos.

IpoBepsieMast KOMIETEHIHS (43 OO BO):

IIK-1. CnocobeH ocymiecTBIISATh IENarorn4ecKyio JesTENbHOCTh 110 pealn3aluu 00pa3oBaTeNbHOrO Ipolrecca 1o
IpeAMETyY

IIpoBepseMsblil HTHIUKATOP JOCTHKEHHUS KOMIIETCHIIUN:

IIK-1.1. YMeer peann3oBbIBaTH 00pa3oBaTEIbHYIO MPOrpaMMy MO IMPEIMETY C Y4EeTOM CHeUHU(HUKH COJIEpXKaHUs,
METOJIOB M HHCTPYMEHTOB COOTBETCTBYIOIIEH 00JIaCTH HAYYHOTO 3HAHHSA

[TpoBepsiemslit 00pa3oBaTeNIbHBII PE3yIbTAT:

YMeeT: MPOeKTUPOBATh YPOKH OHOJIOTHH, BKIIOYAIOMKE (DYHKIIMOHAIBHBIE OCOOEHHOCTH PACTEHHH, UCIIONB3YS MpPH
3TOM JIEMOHCTPAI[OHHBIE OMBITH, TaOOpaTOpPHEIE PaOOTHI.

3ananwue 3. IIpeacTaBUTh MPOEKT MOCTAHOBKH MIKOJIBHOTO OMBITA IO (HYUTOHU3HOTIOTHH

[TpumMep THUIOBBIX 3a1aHUH (OLEHOYHBIE MaTEPHAIIBI):

[IpoexT 3KkcreprMeHTa o U3yYSHHIO MIKOJIBHUKAMH JICHCTBHS TeTepoayKCHHa Ha 00pa3oBaHNe KOPHEH y YepeIIKoB.

O1CHOYHBIH JICT K TUIIOBOMY 3a/IaHHIO:

MoaenbHbIN OTBET:
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Xox paboThI:

1. 3 pa3nuuHbIX pacTeHHMI Hape3aloTcst CTeOJeBbIE YEPEHKU: TPaBSHHUCTHIC, 3€JeHbIe (OT KyCTapHMKOBBIX HWIIH
JIPEBECHBIX PACTEHHI) C «IIATOYKOI», oapeBecHeBIMe. Cpe3 Ha BEpXHEM KOHIIE YEpPEHKa JIOJKEH OTCTYIAaTh He Ooliee 4eM
Ha 2-3 MM OT BepxHeH crsmied nmouykd. B ToM ciydae, ecim 4epeHOK COJEPXKHT JIMCThS, 4acTh JIACTOBOHM IIACTHHKH
oOpe3aeTcst Uil YMEHBIICHHS] TPAHCIIHPALIUH.

2. [logroraBnuBaeTcs pacTBOP, COACPIKAILMIA reTepoayKCUH (IJ1s1 TPaBSHUCTBIX M 3eJIeHbIX YyepeHKoB 100 mr Ha 1 nutp
BOJBI, It oapeBecHeBMX — 50-200 Mr Ha 1 yuTp BOoAbI). UepeHKH OITyCKAIOTCS B PACTBOP OCHOBAHMSMH Ha OINPEICIICHHOE
Bpems (3-6 gyacoB u 24-28 acoB COOTBETCTBEHHO). B kauecTBe KOHTPOIIA TaKHe jK€ YEPEHKH OITYCKAIOTCS B BOAY Ha TO XKe
BpeEMSI.

3. IIpopamuBaHye YepEeHKOB IPOBOJIHUTCS B BozE () M B mecke (0).

a. CTeKJITHHBIN cocyx eMKocThio 200 MII 3aKphIBaeTCS KapTOHHOHM KpBIIIKOHW, B KOTOPOW IPOPE3aHO OTBEPCTHE IS
YepeHKOB. B cocyn npunmuBaeTcs BoAa M MOMEIIACTCS YEPEHOK.

0. B CTEKIJSIHHBIN cocys eMKOCThio 200 MJI IO «TOPJIBIIIKO» HACHIMAETCs CYXO# mpocesHHbIH necok. [lecok xopoino
yBnaxHsiercst. Cocy1 000paunBaeTcst JIMCTOM KapTOHa T.O., YTOOBI OH BBICTYHAJ HaJl €ro KpaeM Ha 3-4 CM. M 3aKperuisieTcs
KJIeeM, HUTKOM, pe3nHKOM U T.1. [locie pa3menieHus B ecke OCHOBaHUS YepeHKa BEPXHSS 4acTh COCY/Ia 3aKPBIBACTCS] TAKUM
K€ TIEPEBEPHYTHIM CTEKJITHHBIM COCY/IOM.

4. TloxroraBnuBaroTcsi 2 cocyla JUIsi KOHTPOJIS M A ombiTa. Ha KaxIplii HakieMBaeTcs 3THKETKA C yKa3aHHEM
Ha3BaHU OIBITA, BapuaHTa (BUJ PaCTEHMS; KOHTPOJb HIIH OTIBIT) JaThl HOCTAHOBKH, (DaMHIIMN SKCIIEPUMEHTATOPOB.

5. Ilpu oOpa3oBaHNH KOpHEH y YEpEeHKOB OHHM HM3BIICKAIOTCS M3 BOABI WM TecKa. Pe3ylbTaThl 3apHCOBBIBAIOTCS U

AHAIU3UPYIOTCSL.
OLeHOYHBIH JIMCT K TUIIOBOMY 3aJIaHUIO:
Kpurepuu oneHuBaHus ITonnoe unu YactuyHoe Hecootser
CYILLIECTBEHHOE COOTBETCTBHE CTBHE
COOTBETCTBHE
OcHOBHBIE OAJLIBL:
DKCIIEPUMEHT COOTBETCTBYET OCTABJICHHBIM 3a/1a9aM 3 2 1 0
DKCIIEPUMEHT ITO3BOJIUT NOJTYYHTH 3asBICHHBIN pPe3yIIbTaT 3 2 1 0
OcHOBHasl 9acTh MPOCKTa XOPOIIO CTPYKTYPHPOBaHA, OTpa)kaeT 3 2 1 0
JIOTHKY NPOBEACHHOTO HCCIICTOBAHHS
[IpoekT OpUEHTHUPOBAH HA IIKOIBHBIH YPOBEHb W COOTBETCTBYET 3 2 1 0
3asBJICHHOMY BHIY Y4eOHOH ACSATEILHOCTH
Bce mpoBommmble paboOTBl  Oe30mMacHBl TPHU  COONIOJCHUU 3 2 1 0
COOTBETCTBYIOIINX MPABHJI TEXHUKH 0€30IaCHOCTH
Htoro 15 10 5 0

[TpoBepsiemast KOMIETEHUHU (i OMIOI BO):
IIK-1. CnocobeH ocymIecTBIISATh IEJarorniecKylo JesTeNbHOCTh 110 peanu3aluu o0pa3oBaTelbHOro Ipolecca Io
IpeaMeTy
IIpoBepsieMblit UHAUKATOP NOCTUKEHUS KOMIIETCHIUU:
[IK-1.2. Peanu3yer 00pa3oBaTelbHyI0 MPOrpaMMy IO MPEIMETY C HCIOJIB30BAaHUEM TEXHOJIOTHH NMpodecCHOHaTIbHON
JIESITeTBHOCTH
[IpoBepsemslii 00pa3oBaTeIbHBIN Pe3yIbTaT:
YMeeT: NpOeKTHpOBaTh YPOKH OHOJOTMH IO HW3Yy4YCHHIO OCHOB (DPYHKIMOHAIBHBIX OCOOEHHOCTEH pacTeHHH C
UCTIONIb30BAaHHEM COBPEMEHHBIX 00pPa30BaTeIbHBIX TEXHOIOTHH.
[Tpumep THMOBBIX 3a1aHKH (OLIEHOYHBIE MaTEPHAIIBI):
3ananue 4.
[IpoBectn ¢parmeHT ypoka Ha mpumepe JaboparopHoit padoTsl Ne 1. MccnenoBanne Qu3nuecknx ¥ XMMHUECKHX
cBoHcTB Xopoduiia. Onpenenuts nenb padotel. CHopMyIHpOBaTh 3alaHHE U KOHTPOJIBHBIE BOMPOCHI IS YUaITHXCSL.
MoienbHBIA OTBET:
JlabopatopHnas padota Ne 1. MccrenoBanne GU3NIECKUX U XUMHUYIECKAX CBOMCTB XJIOpOodHILIIa
Llesb paboThI: HCCITeMOBaHKE Psi/ia CBOUCTB Xopoduinia ((hiryopeciieHInm)
3amanue: 1. PaccMoTpeTh (IyOpEeCHEHIIHIO B BBITSKKE XJIOPOQHILIA.
KoHTpoabHbIE BONPOCHL:

1. OxapakTepusyiiTe MMTMEHTHBII cOCcTaB (POTOCUHTE3UPYIOLIUX OPTAaHU3MOB.

2. KakoBo Ononornueckoe 3Hau€HHE CYIIECTBOBAHMS B PACTEHUHN CIIEKTPAIbHOPA3INYHBIX TPYIIIT
HMUTMEHTOB?

3. Pacckaxure 0 cTpoeHNH U PU3UKO-XMMHUYECKHUX CBOMCTBAX Xjopodmimios. Yem oTIndaroTcs
XJIOpOHIUTEL, a U b

4, KakoBsI cTpoenue 1 (pU3NKO-XUMHYECKHE CBOWCTBA KAPOTHHOMIOB?

5. Kakwne xapotuHONEI BEI 3HaETE?

6. Kakwue criocoOsI onpeiesieHust HHTeHCHBHOCTH (poTocuHTe3a BhI 3HaeTe?
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OLICHOYHBIH JIUCT K THUIIOBOMY 3aJIaHUIO:

Kpurepuu onennBanus ITonHoe nin YactuuHoe Hecootser
CYIIECTBEHHOE COOTBETCTBHE CTBHE
COOTBETCTBHE
OcHOBHBIE OaNIbI:
Ienb paboTh! chOpMyNIHpPOBaHA BEPHO 3 2 1 0
CdopmynupoBaHHOE 3aJaHHE MO3BOJHUT IIONYYUTHh 3asSBICHHBIN 3 2 1 0
pe3ynpTart
KoHTpoipHBIE BOMPOCEI XOPOLIO CTPYKTYPHPOBAHBI, OTPAXKAIOT 3 2 1 0
JIOTHKY MPOBEJCHHOTO HCCIIEIOBAHMS
JlabopatopHast pabora paccunTaHa Ha IIKOJBHBIH YPOBEHb H 3 2 1 0
COOTBETCTBYET 3as1BJICHHOMY BHJY YIEOHOM! eI TeIbHOCTH
Bce mpoBogumble paboTel  Oe30macHbl  NpU  COOJFOJICHUU 3 2 1 0
COOTBETCTBYIOIIMX NPaBHJI TEXHUKH 0€30MaCHOCTH
Htoro 15 10 5 0

Meroauyeckrue MaTepralbl, ONPeeNsIoUe IpoLeIypy U KPUTEPHH OLCHUBAHUS C(HOPMUPOBAHHOCTH KOMITETEHLIUH
IIPU IPOBEICHUH IPOMEKYTOUHON aTTeCTallUN!

Ok3aMeH 1o aucuumnHe «DHU3MOJIOTHs pacTeHHH» BKIIOYaeT B ceOs 4 yacTH: pacyeTHYIO 3a/1ady, MUCEMEHHYIO
paboty, pa3paboTKa IMpOeKTa U BHIITOJHEHHE JTa00paTOpHOH pabOTH B paMKax (parmMeHTa ypoka.

ITpoBepka 3HaHMH OCYIIECTBIAETCS C HCIIOJIB30BAaHMEM CIHCKA MICBMEHHBIX 3aJaHuil. Ha mx ocHOBe cocTaBisieTcs
HECKOJIBKO BApPHAHTOB TEM, KOTOPBIE PACIIEYaTHIBAIOTCS 110 KOJIMYECTBY CTYICHTOB.

Bo Bpems 9K3aMeHa CTyIEHTHI PacCaXHBAIOTCS 3a MapTy 1Mo oxHOMY. [lory4aroT pacnedarky ¢ 3aJaHHEM U JINCTHI AT
orBeToB. CTyneHTaM 3ampemiaercss oOmarbcsi Mexxy coboil. CTyneHT BopaBe BbIOpaTh 3aJaHHe, KOTOpoe OH Oyner
BBINIOJIHATH, YTOOBI HAOpaTh Oayuibl. Ha BeINONHEHNE MMCHbMEHHBIX 3aJJaHU OTBOIUTCS 45 MUHYT.

Pabothl caroTest K3aMeHaTOpy M HPOBEPSIOTCS UM 3a OcTaBlvecs 45 MUHYT 9K3aMeHa, a CTYACHTHI NMPUCTYMAIOT K
BBIIIOJTHEHUIO TPEThEr0 M YETBEPTOrO 3aJaHusl — IMPEICTABICHHIO MOJAPOOHOrO IUIaHA MPOBEJCHUS LIKOJIBHOTO
9KCrepuMeHTa 1o ¢urodusnonaorui. TeMbl ONBITOB U Ja0OPATOPHBIX Pa0OT Tak kK€ MPOIHCAHBI B 33AaHHUAX. JTOT MyHKT
9K3aMEHa II0Ka3blBAaeT YPOBEHb 3HAHUS (U3UOJIOTHHM PACTEHUH, KaK SKCIEPUMEHTAIbHOW HAyKd W BO3MOXKHOCTH €€
HCIIONIb30BaHMSA B IIKOJBHOM Kypce Ouosioruu. Ha BBITIONIHEHHE TPETHETro M YeTBEpPTOro 3amanus orBogurcs 45 munyrt. I1o
HCTEUYEHUH BPEMEHH CTYAEHTHI oOMeHHBaioTcs paboramu. IIpemonaBarens paszfgaeT UM KIIOYM C KPUTEPHSIMH OLCHKH.
CTyneHTsl IpoBepAT padOTHI APYT Ipyra M BBICTABISAIOT COOTBETCTBYIOIIME Oaiibl. BricTaBineHHBIE Oaiuibl cOOOMIAIOTCS
npenoaaBaTenio. PaboTel BO3BpaIaloTCs CTYACHTaM JJIsl CAMOAHAIIN3a M CaMOCTOSTENILHOM paboThl Hax ommoOkamu. Vtorn
OTIPEETISIFOTCS TT0 CyMME 0OaJIOB MOJIYYEHHBIX 3a HK3aMEH.

HToroBsas orieHKa onpenenseTcs HCXoas 13 o01meil cyMMbl 0a/utoB HaOpaHHbIX 3a KypC JUCHUILTHHBI

CooTHoILIEHHE 0aJITI0B H aKaJeMUUYECKUX OLIEHOK:

O0111ee KOIMYECTBO HAOPAHHBIX 0AJIOB AxaneMudeckasi OlieHKa
min max
56 70 Y 10BIIETBOPHUTEILHO
71 85 Xopormo
86 100 OTIANYHO

Crpannna 6 u3 6



