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DoHA OLIEHOYHBIX CPEACTB AT MPOBEACHUS IPOMEKYTOYHOH aTTeCTALUH

[MosicuuTenbHas 3anucka

@®oHx oneHouHbIX cpeacTB (nanmee — POC) anst NPOMEXKYTOUHOH arrecTanuu MO AUCHUILINHE «DuU3Honorus
pacTeHuit» pa3pabOTaH B COOTBETCTBHU C (eJepajbHbIM T'OCYAapCTBEHHBIM 0OOpa30BaTeNIbHBIM CTaHIAPTOM BBICLIETO
oOpazoBanust — OakanaBpuar 1o HarpasieHuto noaroroBku 44.03.05 Ileparormueckoe obpazoBaHue (C IBYMS MIPOQHIIMHU
MOJITOTOBKH), YTBEP)KAEHHOTO NpHKa3oM MuHucTepcTBa oOpazoBaHust M Hayku Poccuiickoit dexepamuu ot 22 despans
2018 1. Ne 125, ocHoBHOH mpodeccHoHanbHONH 00pa3oBaTenbHO Hporpammoil «buonorus» M «XuMHsS» C ydeTOM
TpeboBaHuii mpodeccroHansHOro cTanaapTa «llemaror (megarormueckas IesTeILHOCTD B chepe JOMKOIBHOTO, HA9aIbHOTO
00I1ero, OCHOBHOTO OOIIero, cpemHero oOmero oOpa3oBaHUs) (BOCIHTATENb, YUUTEINB)», YTBEPIKICHHOTO IPHKA30M
MuHHCTEpCTBa TPya U COIMaNbHOM 3ammTel Poccuiickoit @enepannu ot 18 oxtadps 2013 1. Ne 5441, (3aperucTpupoBaH
MunncrepcTBoM foctuiiun Poccuiickoit @eneparmu 6 mexadbps 2013 r., peructpanmonnsrii Ne 30550), ¢ n3MeHEHUAMN,
BHECCHHBIMH TIPHKa3aMi MHUHHCTEPCTBA Tpyda M connanbHoN 3amuTel Poccuntickoit denepanmu ot 25 nexadpst 2014 1. Ne
11151 (3apeructpupoBan MununcrepctBoM roctinnu Poccuiickoit ®enepanuu 19 depans 2015 r., peructpanoHHsiii Ne
36091) u ot 5 aBrycra 2016 r. Ne 4221 (3apeructpupoBad MunuctepcTBoM roctunuu Poccuiickoit denepanmu 23 aBrycra
2016 r., peructpanoHHbIi Ne 43326).

Hens @OC a5t mpoMexKyTOUHON aTTECTalUK — yCTAaHOBIICHNE YPOBHS C(hOPMHUPOBAHHOCTH YaCTH KOMIETCHIIUI:

VYK-1. CriocoGeH ocymecTBISATh IIOUCK, KPUTHYECKUI aHAIN3 U CUHTE3 WHPOPMAIMH, TPUMEHATh CUCTEMHBIH 110JIX0.T
JUTSL pETLICHNUS TTOCTAaBJICHHBIX 3371a4;

OIIK-8. CriocobeH ocymecTBISATh eIarorIecKyo JesITEIbHOCTD Ha OCHOBE CHEINAIbHBIX HAYyYHbBIX 3HAHHH;

IIK-1. CnocobeH ocymiecTBIATh MENArOrMYEcKy0 JSSTENbHOCTh 110 pealn3aluu 00pa3oBaTeNbHOTO Ipolecca 0
TIpeAMETY.

3agaun @OC 111 IPOMEXYTOYHOM aTTecTallid — KOHTPOJIb KadecTBa M YPOBHSA JOCTIDKCHHS 00pa3oBaTENbHBIX
Pe3yIbTaToB MO (POPMUPYEMBIM B COOTBETCTBHH C y4eOHBIM IUIAHOM WHIMKATOPaMU KOMIICTCHIIUH:

VYK-1. CiocoGeH 0ocylecTBISATh IIOUCK, KPUTHYECKUI aHAIN3 U CUHTE3 WH(POPMAIMHU, TPUMEHATh CUCTEMHBIH 1T0IX0.T
JUTA peLIeHUs OCTaBJICHHbBIX 3a7a4

VYMeeT: aHanu3upoBaTh 3a7ady (GyHKIHMOHAJIBHOTO XapakTepa Ha NPUMEpE PacTeHWH, ONpEeAeNATh THII M BBIACIATH
OCHOBHBIE 3Tallbl U ACHCTBUSA N0 €€ PELICHHUIO.

VK-1.2. HaxoauT, KpUTHYECKU aHAJIU3UPYET U BhIOMpaeT MH(POPMAIHIO, HEOOXOJUMYIO JUISl PEILICHHUS TOCTABICHHON
3a7aqH.

YMeeT: HaXxOAWTh, KPUTHIECKH AHAIM3HPOBaTh, BHIOpaTh MH(GOPMAIMIO MO (PU3MOIOTHH PACTEHHH Ul pEIICHUS
MIPEATI0KEHHOH 3a1a4H.

VYK-1.3. PaccmarpuBaeT pa3iu4HbIe BAPHAHTHI PELICHHS 331241, OLICHUBAET NX NPEUMYIIECTBA U PUCKH.

VYmeer: pemats 3a1a4y 10 (HU3HOJIOTHH PACTEHUH Pa3IMuHBIMHU CIOCOOAMH, OIIEHMBATH IPEUMYIIECTBA U HEJIOCTATKU
TOTO WJIM MHOTO CIIOC00a PelIeHns B MPUKIATHOM acleKTe (CebCKOE X03IHCTBO, OMOUHKEHEpHs, OMOWHANKALINS | Jp.)

VYK-1.4. I'paMOTHO, JIOTHYHO, ApPT'YMEHTUPOBAHHO (POPMHUPYET COOCTBEHHBIE CY)K/ICHHS U OLEHKH; OTINYaeT (PakThl OT
MHEHMH, HHTEPIIPETaINi, OIEHOK B PACCYKICHHSIX APYTHX YIaCTHUKOB AEATEIEHOCTH

YMeeT: TpaMOTHO | JIOTHUYHO pPeIIaTh 3a/1a4y 110 (GU3HONIOTHH PACTeHUIl, apryMEHTHPOBATh XOJI €€ PEIICHHUS.

OIIK-8. Cioco6eH ocyniecTBISATh EIarorTHIeCKyI0 JeATENHHOCTh HAa OCHOBE CIIEIIUAIbHBIX HAyYHbBIX 3HAHUN

OIIK-8.1. 3Haer: WHCTOPWIO, TEOPHUIO, 3aKOHOMEPHOCTH U MPHHIUIBI TOCTPOGHUS U (YyHKIMOHHPOBAHUS
00pa3zoBaTeNIbHOTO MpoLecca, Pojb W MECTO OOpa3oBaHMS B JKM3HHM YeJOBeKa M OOIECTBA, COBPEMEHHOE COCTOSHHE
Hay4HOH 00JIaCTH, COOTBETCTBYIOLIECH NPEIoaBaeMOMy MpeaMETY; IPUKIIAJHOE 3HAUCHNE HAYKH; CeIU(pHIECKUEe METO b
Hay4HOTO TTO3HAaHMs B 00beMe, 0OecIIeunBaroeM IperoiaBanne yuyeOHbIX IIPeIMETOB

3Haer B oObeMe, OOecIeUMBAIONIEM MPEIOAaBaHNEe OWMOJIOTMH, MCTOPUIO CTAHOBJIEHUS HAaykW (HUTOMU3HOIOTHS,
OCHOBHBIE 3aKOHOMEPHOCTH (PYHKIMOHHUPOBAHHS PACTUTEIHHOTO OPTaHW3Ma, OCOOEHHOCTEH MPOIECCOB MUTAHMS, POCTA U
Pa3BUTHs, BOJHOTO M 3HEPreTHUECKOTO OOMEHa, peryisiuny, (GU3HOJIOTHH PACTHTEIBHOM KIETKH, 3HaYeHHE HEKOTOPBIX
TIPOIIECCOB JJIsl OUOoCGhEPHI U sl YeIoBeKa

[IK-1. CrocoGeH OoCymeCTBIATh MENAarorHYecKyI0 IeSTeIbHOCTh MO peann3anui 00pa30BaTeNbHOrO Ipoliecca o
peaMeTy

IIK-1.1. YmMmeer peamu3oBBIBaTh 00pa30BaTENBFHYI0 MPOTPAMMy IO MPEIMETY C YYETOM CHEHH(UKH COACpKaHUS,
METOJIOB 1 HHCTPYMEHTOB COOTBETCTBYIOIIECH 001aCTH HAyYHOTO 3HAHUS

YMeeT: MpOeKTHPOBaTh YPOKH OHMOJIOTHH, BKIIIOYAIOIIME (YHKIMOHAIBHBIE OCOOEHHOCTH PACTEHHH, UCIIONB3Ys MpPH
3TOM JIEMOHCTPALMOHHBIE OITBITHI, 1a00paTOpHBIE PabOTHI.

[1K-1.2. Peanuzyet 0Opa3oBaTenbHyIO IIPOrpaMMy 110 MIPEAMETY C MCIIOJIB30BAHUEM TEXHOJIOTHH NpodeccrnoHaNbHON
JIeSITETbHOCTH

YMeeT: NpOeKTHPOBaTh YPOKH OHOJOTMH IO HW3YYEHHIO OCHOB (PYHKIMOHAIBHBIX OCOOEHHOCTEH pacTeHHH C
UCTIONIb30BAHHEM COBPEMEHHBIX 00pa30BaTENbHBIX TEXHOIOTHHA.

TpeboBaHme K MPOIEaYPE OIEHKH:

ITomeeHnue: 0COOBIX TpeGoBaHuUit HET/KOMIBIOTEPHBIH KJIacc/TIOMEIIeHNE c NIPOEKIIMOHHBIM
obopynoBanueM/IabopaTopus

O6opymoBaHue: MPOESKTOP, HOYTOYK

WHCTpYyMEHTHI: HE IPELyCMOTPEHBI.

Pacxonnbie marepuassl: nucyas Oymara popmara A4, KapTpHIK.
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DoHA OLIEHOYHBIX CPEACTB AT MPOBEACHUS IPOMEKYTOYHOH aTTeCTALUH

JocTyn K TONOJHUTENBHBIM CIIPABOYHBIM MaTepHaiaM: He MPEAyCMOTPEH.
Hopwmsl Bpemenu: 90 mMuH.

KoMmuiekT oleHOUYHBIX CpeACTB A NPOBEACHUS IPOMEXKYTOUHOM aTTecTaluu

[poBepsiemast KOMIETEHIHUS (s OO BO):

VYK-1. CriocoGeH ocyIecTBISATh TIOMCK, KPUTHYECKHUH aHAIN3 U CHHTE3 MH(POPMAIMHU, IPUMEHATh CHCTEMHBIH IT0IX0.
JUIA PELICHUS OCTABJIEHHBIX 3aa4

IIpoBepseMsblii HHIUKATOP JOCTHKEHHS KOMIIETEHIIUN:

VYMeeT: aHanu3upoBaTh 3a7ady (yHKIMOHAIBHOTO XapakTepa Ha MPUMEPE PAcTCHUH, ONpPEAENATh THI M BBIACIATH
OCHOBHBIE JTalbl U ACHCTBUS 10 €€ PELICHUIO.

IIpoBepseMsblii HHIUKATOP JOCTHKEHHS KOMIIETEHIIUN:

VK-1.2. HaxoauT, KpUTUYECKH aHAJIM3UPYET U BhIOMpaeT MH(POPMAIHIO, HEOOXOJUMYIO JUISl PEIICHHUS TOCTABICHHON
3a1auu.

[IpoBepsieMbiii 00pa30BaTEIbHBIN PE3YIIbTAT:

YMeeT: HaxOAWTb, KPUTHYECKH aHAJIM3HPOBaTh, BHIOpAaTh MH(GOPMALHMIO MO (U3MOIOTUM PACTEHHH Ul pEIIeHUs
IIPEAIOKEHHON 3a1a4H.

IIpoBepseMblif HHIUKATOP JOCTHXKEHHUS KOMIIETCHIIUU:

VK-1.3. PaccMaTpuBaeT pa3in4Hble BAPHAHTHI PEIICHUS 3a1a41, OLEHUBAET UX MPEUMYIIECTBA U PUCKHU.

[IpoBepsieMsiil 00pa3oBaTEIbHEIN PE3yIbTAT:

VYMmeer: pemats 3a1a4y 10 (HU3HOJIOTHH PACTCHUH Pa3lINIHBIME CIOCOOAMH, OIICHMBATH PEUMYIIECTBA U HEJIOCTATKU
TOTO WJIM HHOTO CII0C00a PeIIeHNS B IPUKJIATHOM acleKTe (CeIbCKOe X03IHCTBO, ONONHKEHEPHS, OMOMHANKAINS U JIp.)

IIpoBepseMsblii HHIUKATOP JOCTHKEHHS KOMIIETECHIIUN:

VK-1.4. I'paMOTHO, JTIOTHYHO, ApTYMEHTUPOBAHHO (OPMHUPYET COOCTBEHHBIEC CYKIACHHS U OLECHKH; OTINYAeT (PaKThl OT
MHEHMH, HHTEPIIPETalui, OIEHOK B PACCYKICHUSIX APYTUX YUaCTHUKOB AEATEIBHOCTH

IIpoBepseMslii 00pazoBaTeIbHbIN pe3yIbTaT:

YMeeT: rpaMOTHO ¥ JIOTUYHO PeIlaTh 33/1a4y 1o (GU3HOJIOTHH PACTEHHH, apryMEHTHPOBATh XOJ1 €€ PEICHHUSI.

Tun (hopma) 3ananus:

3amanue 1 (PacuerHas 3amaua) PaccuuTaTh BETMYMHY OCMOTHYECKOTO AABIIEHUS KJIETOUYHOTO COKa KIETOK JIyKa MpH
temmneparype 20°C, ecnm B KJI€TKe YroNKOBHIH MIa3Monu3 Habmoaaercs B 0,6M pactsope, a B 0,4 M — HeT mia3sMomnmsa.
3HayeHne M30TOHNIECKOTO KO3 durmenTa s pactsopa NaCl:

C(NaCl)- (u3zo1.x03dd.)

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

OOBSCHUTD, YTO OYIET NPOUCXONTH, €CIIH TUIa3MOIM3UPOBAHHYIO KJIETKY IOMECTHTH B YHCTYIO BOIY ?

OInEeHOYHBIN JUCT K TUTTOBOMY 3aJ[aHUI0 (MOAEIBHBIN OTBET):

JaéM ompenereHHe OCMOTHYECKOTO MABICHMSA: 3TO CHJIA, KOTOpas 3aCTaBIIIET PAaCTBOPHUTENb INEPEXOIHUTh Yepes
MOJIYTPOHHLIAEMY IO MEMOpaHy B pacTBOD.

Jaém onpeneneHne 11a3Mon3a: KJIETKH PaCTeHUI B THIIEPTOHUYECKOM PacTBOpE MPETEPIICBAIOTIIIA3MOIN3-SIBICHHUE,
KOTJa MPOTOILIACT CKUMAETCS M OTXOJUT OT KJIETOUYHOU CTEHKH.

OmpejensieM OCMOTHYECKOE JAaBIeHHE KIETOYHOro coka mo Qopmyie Baut-I'opda P=RTCi, R-yHuBepcambHas
raszoBas moctosiHHas, T —temmeparypa B KempBuHax, mostomy mnpubaBisieM 273K, C-KOHIEHTpaIus H30TOHHYECKOTO
pacTBOpa, TaKk Kak pacTBOp XJIOPHAA HATPHUs SBISETCS JJIEKTPOIMTOM, TO HCIIOJIB3yeM TaOJIHIly HM30TOHHYECKOTO
koapdumumenta P=0,08x(20+273K)x0,4x1,73=16 atm

Ecnu rura3monn3npoBaHHyoO KJIETKY IOMECTUTh B UHCTYIO BOJY, TO Oy/eT HaOmMoAaThCs SIBIEHHUE IETIa3MOJIN3a.

Kputepnu onennBanus kommereHmin YK-1.

(pacueTHas 3amaya):

- MPaBHIIBHBII XOJ] peIIeHN 3aJa49H, [T0Jy4eHHEe BEPHOTO OTBETA - 30ayioB
- YE€TKOE M BEpHOE TPAKTOBAHUE ITAIMOB 3a1aun — 2 OaJa.

[MpoBepsiemast KOMIETEHUHUS (s OO BO):

OIIK-8 Croco6eH oCyIIeCTBIATh N1earorHuecKyo IeSITENbHOCTh Ha OCHOBE CIIEIIMAIBHBIX HAYYHBIX 3HAHHUH.

[TpoBepsieMblil HHANKATOP TOCTHXKEHUS] KOMITETCHIIHH:

OIIK-8.1. 3Haer: WHCTOpUIO, TEOPHUIO, 3aKOHOMEPHOCTH U NPUHLIUIBI MOCTPOSHHS W  (PyHKIMOHUPOBAHMS
00pazoBaTeNbHOro MpoLecca, poiib U MECTO 00pa3oBaHUs B )KU3HH YeJIOBEKa U 00IIECTBa, COBPEMEHHOE COCTOSIHUE Hay4YHOH
o0acTn, COOTBETCTBYIOLIEH MPENOAaBacMOMY MPEAMETY; IPUKIIAJHOE 3HAYCHNE HAYKH; Ce(UIecKue METOIbl HAyYHOTO
MO3HAHUS B 00beMe, 00eCTIeUNBAIOIIEM MPEToJaBaHUe YICOHBIX TPEIMETOB.

IIpoBepsiembril 00pa30BaTEIBHBIN Pe3yIbTAT:

3HaeT B 0oOBeMe, OOECIEeUMBAONIEM IIPEIolaBaHHe OWOJIOTHH, WCTOPHIO CTAHOBJICHUS HAyKH (DUTO(HU3NOIIOTHS,
OCHOBHBIE 3aKOHOMEPHOCTH (DyHKIIMOHHPOBAHMS PACTHTEIBHOTO OPraHM3Ma, OCOOCHHOCTEH MPOLECCOB NMUTAHUS, POCTA U
Pa3BUTHA, BOJHOTO M JHEPI€THYECKOTO0 OOMEHA, PEeryisiiuu, (U3HOJOTHU PACTHTEIbHOH KIETKH, 3HAYE€HHE HEKOTOPBIX
TIPOIIECCOB ISt OMOCQEPHI U TSI YeIOBEKa.

Tun (popma) 3amanus: nucbMeHHas pabora.
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DoHA OLIEHOYHBIX CPEACTB AT MPOBEACHUS IPOMEKYTOYHOH aTTeCTALUH

3amanuie 2. micEMeHHas pabora

[Tpumep THUNOBBIX 3a1aHKH (OLIEHOYHBIE MaTEPHAIIBI):

[Mornomienre KBaHTOB CBETa NMUIMEHTAMHM (OTOCHHTETHUYECKOIo ammapara. Bo30ykaéHHOEe COCTOSIHWE HMHIMEHTOB.
Murpauust sHeprud. DOTOCHHTETHYECKHME EOUHUIBI M (OTOCHCTEMBL. [IMKIMYEeCKHi M HEUUKINYECKHH TPaHCHOPT
9JIEKTPOHOB IpH (POTOCUHTESE.

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

B ocnoBe mporiecca pOTOCHHTE3A JIEKHUT NPEBPAIIECHIE SHEPTUH CBETA B XUMHUECKYIO (SHEPTUIO XUMHUYECKUX CBA3EH
OpPTaHWYECKHX BEMIECTB). JTOT MpoIecc TpaHCcHOpMAIMH SHEPTUH HICT TOJIBKO MpPH YYacTHH XJIOPO(HIUIA, KOTOPBIH
SIBISICTCA (POTOCEHCHOMITN3AaTOPOM. DHEPTreTHYECKIM JIeHiCTBHEM O0JIaZaeT TONBKO MOTIIOIMEHHEIH cBeT. [loaToMy mepBoit
peaxmmell B mporecce (pOTOCHHTE3a AOIDKHO OBITH MOTIIOMIEHHE CBeTa XJopodruuioM. IIpu 3ToM Molekyia XJIopoduiia
BO30yXKIaeTcs K MepexoAnuT Ha OoJiee BBICIINE YHEPTeTUIECKUE YPOBHU (CHHIJIITHBIE) - HA MepBhIi (S1) mpu moriomeHnn
JUIMHHOBOJIHOBBIX WMJIM Ha BTOpO#l (S2) mpu MOTJIOMEHWH KOPOTKOBOJIHOBBHIX Jyded. CHHIJIETHBIE COCTOSIHUSI KpaiiHe
HEYCTOWYMBBI M IIPOJNOJDKAIOTCS B TCYCHNE HUYTOXKHO MaJIbIX IPOMEXKYTKOB BpeMEHH. [IpH 3TOM moriomieHHas SHEprus
CBeTa BHOBb BBIJENAETCS B MPOCTPAHCTBO M pAacceMBaeTcss B BHJAE TeIla WAM CBETa — IPOUCXOAMT SIBICHUE
¢ryopecuenunu. Ho Bo3OykaeHHBIH XJopodMiuT U3 cocTOsHUS S1 MOXET MepexoAuTh TaKke B BO30yKAEeHHOe, Ooiee
BBICOKOpEAKIIMOHHOe cocTosiHue — TpumietHoe (T1), xoTropoe mIuTCd A0 HECKOJBKHX CeKyHA. B 3ToM ciyuae
NOTJIOIIEHHAsT DHEPTHs COJHLA Hamnpasisiercss Ha ¢orocunre3: S1 --T1l-- dorocunres. Korma xmopodwmn Haxomurcs B
coctostHAn T1, B HEM MOSIBISIFOTCS IB€ HEHACHIIICHHBIE BAJICHTHOCTH. DTO OOCTOSTENHCTBO B COYETAHWH C HETPOYHBIMHU
IIU-CBSI3SIMH M TIEPEMEHHBIMH ABOMHBIMH BaJICHTHOCTSMH CO3Ja€T NPEANIOCHUIKH JUIS BHICOKON PEaKIIMOHHONW CIIOCOOHOCTH
xnopoduina. [Ipum 3ToM OOHapyKMBAIOTCSI €ro O/B CBOMCTBa. XJIOPOQHIT OTHAET BO30YKACHHBIM 3JEKTPOH, SHEPTUSI
KOTOPOT'0 MCHOJB3yETCsl HA BOCCTAHOBIICHNE pajukana R.

[ornotue »uepruto ceera (hv), xmopodman mepexomutr B BO30YKICHHOE COCTOSHME XJI* M HCIyCKaeT Oorarsie
SHEpTHel 3JEKTPOHbBI, KOTOPHIE BOCCTAHABIHMBAIOT YIJIEPOJ €ro ABYyOKHcH. OIHAKO 3TO KO-HEYHBIH 3¢ddekT, myTe K
KOTOPOMY JICXKHT uepe3 1IeJIbIi psiJ| peakiuii SIeKTPOH ABHKETCS Yepe3 He-CKOJIBKO NMePEeHOCUUKOB-(EPMEHTOB, IOHEMHOTY
OTJaBasi UM CBOIO DHEPIHio, T. €. MO 3JIEKTPOHHO-TpaHcmopTHOH nenu OTLI. buomormueckuil cMBICI ee 3aKII0YaeTcs B
Oosiee PKOHOMHOM HCIIOJIb30BAaHUM SHEPTrUHM NPH MOCTENICHHOW MEIJICHHOM OThadye ee OT BO30Y)KICHHOTO JJIEKTPOHA.
M3BecTHO ABa MyTH NEepeHOca 3JIEKTPOHOB — IUKIMYECKUM U HeHUKIndeckui. [{ukianueckuil myTh — 3TO JBHIKEHHE 10
OTI, Brmrouaromiei B ceds psiJ KOMIIOHEHTOB-TIEPEHOCUUKOB. [Ipoiinsg BCIO 1iemb, MPEICTAaBICHHYIO Ha CXeMe, DJIEKTPOH
BO3BpAILlaeTCsl Ha XJOPOGHIUI y)Ke B CIIOKOHHOM COCTOSIHHM, He Hecsl B ceOe dHepruu. OJZHOBPEMEHHO C JIBH)KCHHEM
JIEKTPOHOB MPOMCXOAUT Tporiece GorocuHTeTHIECKOro (hochoprIMpoBaHys, T. €. 00pa30BaHUS MaKpOIPTHIECKUX CBA3EH
AT® 3a cyer MOTIIOIMIEHHON SHEPTHU cBeTa. VICXOIHBIM BEIIECTBOM sBIsieTcs aneHo3mHaugoc- dar (AHAD). Tak xax
JIEKTPOH JBIDKETCS IO KPYTY, TO U GocopminpoBaHue Ha3bIBaeTcs IUKIMIeckuM. OHO ocymiecTBisieTcs: (POTOCHCTEMOM
I, xoropas HaiineHa y Bcex 0e3 HMCKIIOYEHUS (DOTOCHHTE3UPYIOUIMX OPraHW3MOB, MO3TOMY CUHMTAETCSl NPUMHTHBHBIM,
BO3HMKIIMM Ha paHHEH CTauu Pa3BUTHS (OTOCHHTE3MPYIOIIMX OpPraHM3MOB. HelUMKIMYecKuii TPaHCIOPT 3JIEKTPOHOB
BKJIIOUaeT B ceOs QoTonm3 Boabl M Henmkindeckoe ¢GorodochopunupoBanne. DOTONU30M BOABI Ha3bIBAETCS €€
pa3lioKEeHUEe NOjA JEHCTBHEM IMOIJIOMIEHHOH XJjopoduiioM sHepruu cBera. [Ipm 3ToM o00pasyercsi HenesTeIbHBIN
MOJIEKYJISIDHBIN KHCJIOPOJ], KOTOPBIH BBIXOIUT B armocdepy (Kuciaopon GpoTocHHTe3a), U aKTUBHBIA aTOMapHbI BOJOPO,
KOTOPBII uepe3 1enb nepeHocynkoB BocctaHaBnuBaeT HAI®: HAJID + 2H--HAJI® « H2. OgHOBpeMEHHO C MPOIECCOM
¢doronmuza Bojbl uaeT horocuHTeTHYecKoe Gochopunuporaune: AJ[D+ H20 +tHAId+ H3PO4 --- AT® + HAI® H2-02.
DTOT 1Hpolece, HOCSIMKA Ha3BaHKWe HeUMKIn4eckoro ¢porodochopupoBaHus, sIBIsSETCs Oojiee CIIOKHBIM, YeM NepBbiil. B
pe3ynpTaTe obpa3yercs yxe HecKoIbKo mpoayktoB — AT®, HAJI® « H2 u O2. OH npoX0oJuT TOJNBKO MPH YIaCTHH IBYX
¢doTtocucTeM, IpHYeM BaXKHYIO POJIb B 3TOM Ipoliecce urparot xiopodmwnt b n kaporunounst. IIpouecc He oOHapyxkeH y
MIPUMHTHUBHBIX (POTOCHHTE3NPYIOIMX OPraHU3MOB (OaKTepHii), MOITOMY CUYHMTAIOT, YTO OH BO3HMK Ha Ooiiee MO3IHEH
CTaJu{ HBOJIONMH, 4YeM nukinnieckoe dorodochopunuposanre. Takum 00pa3oM, y pacTeHHH CYIIECTBYET IPOIECC
(oTocuHTETHYECKOTO (OCHOPMINPOBAHKS, KOTOPHIA IMpPEACTaBIsieT cOO00H HENMOCPEACTBEHHOE IpeoOpa3oBaHne SHEPTUH
CBETa B XMMHUECKYIO — B SHEPIUI0 MAaKPO3PTHUECKHUX CBSI3CH.

OmeHka OTBeTa BKJIIOYACT B Ce0sl MOTHOTY PACKPBITHUS TEMBI BOMNpPOCA: HaIW4We HH(DOpMAIM HE3HAYUTEIHHO
MIPEBBIIAIONICH MaTepual IIKOJHLHOTO y4eOHHMKa OIIEHHWBaeTCs B 5-14 OayyioB, OTBET COAEPIKAIIUN JTaHHBIE BY30BCKOTO
yueOHHKa 1 HH(OPMAIHS, IPEBhIIIAIIIas ero, oneHuBaetcs B 15-20 6amios.

IpoBepsieMast KOMIETEHIMS (43 OO BO):

IIK-1. CnocobeH ocymiecTBIISATh IEJarorn4eckyio JesTENbHOCTh 110 pealn3aluu 00pa3oBaTebHOro Ipolecca 1o
peaMeTy

IIpoBepseMblil ”HIUKATOP JOCTHKEHHS KOMIIETCHIIUU:

IIK-1.1. YMeer peann3oBbIBaTH 00pa3oBaTeIbHYIO MPOrpaMMy IO NMPEAMETY C YYETOM CHEHU(DHKH COJepKaHUS,
METOJIOB M HHCTPYMEHTOB COOTBETCTBYIOIIEH 00JI1aCTH HAYYHOTO 3HAHHSA

[TpoBepsiemblii 00pa3oBaTeNILHBII PE3yIIbTAT:

YMeeT: MPOeKTUPOBATh YPOKH OHMOJIOTHH, BKIIOYAIOMKE (DYHKIIMOHAIBHBIE OCOOEHHOCTH PACTeHHH, UCTIONB3YS MpPH
9TOM JIEMOHCTPAIIOHHBIE OIBITHI, Ta0OPaTOPHBIE PAOOTHI.

3ananwue 3. IIpeacTaBUTh MPOESKT MOCTAHOBKH MIKOJIBHOTO OMBITA IO (YUTOHU3HOIOTHH

[Tpumep TUTIOBBIX 3a1aHUH (OIIEHOYHBIC MATEPHAIIBI):

ITpoekT 3KcnepruMeHTa M0 U3yUEHUIO IIKOJIbHUKAMK ACHCTBHUS FeTepOayKCHHA Ha 00pa30BaHNE KOPHEN Y YEPEIIKOB.

OueHOYHBIH JHCT K TUIIOBOMY 3a/1aHHUIO!

MoaenbHbIN OTBET:
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Xox paboThI:

1. U3 pa3nuuHbIX pacTeHHMI Hape3aloTcst CTeOJeBbIE YEPEHKU: TPaBSHHUCTHIC, 3€JeHbIe (OT KYCTapHMKOBBIX HWIIN
JIPEBECHBIX PACTEHHI) C «IIATOYKOI», ofpeBecHeBHIMe. Cpe3 Ha BEpXHEM KOHIIE YepPEHKa JIOJDKEH OTCTYIaTh He Ooiee 4yeM
Ha 2-3 MM OT BepxHeH crsmied mouyku. B ToM ciydae, ecim 4YepeHOK COJAEPXKHT JIMCThS, 4acTh JIACTOBOHM IJIACTHHKH
oOpe3aeTcst Uil yMEHBIICHHS] TPAHCIIHPALIUH.

2. [logroraBnuBaeTcs pacTBOP, COACPIKAILMIA reTepoayKCHH (IJ1s1 TPaBIHUCTBIX U 3eIeHbIX YyepeHkoB 100 mr Ha 1 jutp
BOJBI, s oapeBecHeBIMX — 50-200 Mr Ha 1 yuTp BOoAbI). UepeHKH OITyCKAIOTCS B PACTBOP OCHOBAaHMSMH Ha OIPEICICHHOE
Bpems (3-6 gacoB u 24-28 4acoB COOTBETCTBEHHO). B kauecTBe KOHTPOIIA TaKHe jK€ YEPEHKH OIyCKAIOTCS B BOIY Ha TO XKe
BpeMSI.

3. IIpopammBaHue YepEeHKOB IPOBOIHUTCS B BozE () Wi B mecke (0).

a. CTEKJITHHBIN cocyx eMKocThio 200 MII 3aKphIBaeTCS KapTOHHOHM KPBIIIKOHW, B KOTOPOW IPOPE3aHO OTBEPCTHE IS
4epeHKoB. B cocy npunnBaeTcs BoJa U IOMeEIaeTcs YepeHOK.

0. B CTEKJSIHHBIN cocya eMKOCTbio 200 MJI IO «TOPJIBILIKO» HACHINASTCsl CyXOH MpOCesHHbIH necok. [lecok xopomo
yBnaxkHsercst. Cocys 000paunBaeTcst JIMCTOM KapTOHa T.O., YTOOBI OH BBICTYIAJ HaJl €ro KpaeM Ha 3-4 cM. M 3aKperuisieTcs
KJIeeM, HUTKOM, pe3uHkoii u T.1. [Tocne pa3menieHus B ecke OCHOBAaHUS YepEHKa BEPXHSSA 4aCTh COCY/Aa 3aKPbIBACTCSA TaKUM
K€ TIEPEBEPHYTHIM CTEKJITHHBIM COCYIIOM.

4. TloxroraBiuBaroTcsi 2 cocyna Al KOHTPOJS M AJs omblTa. Ha KaIplii HakieMBaeTCs 3THKETKA C yKa3zaHHEM
Ha3BaHU OIIBITA, BapuaHTa (BUJ PaCTEHHS; KOHTPOJIb MIIH OTIBIT) JaThl IOCTAHOBKH, ()aMHIIMU SKCIIEPUMEHTAaTOPOB.

5. Ilpn oOpazoBaHMM KOpHEH y YEPEHKOB OHM H3BJICKAIOTCS M3 BOJBI WIIM II€CKa. Pe3ynbTaThl 3apHCOBBIBAIOTCS U
aHATM3UPYIOTCA.

OueHOYHBIH JHCT K TUIIOBOMY 3a/IaHHMIO!

Kpurepuu oneHuBaHus ITonnoe unu YactuyHoe Hecootser
CYIIECTBEHHOE COOTBETCTBHE CTBHE
COOTBETCTBHE
OcHOBHBIE OAJLIBL:
DKCHEPUMEHT COOTBETCTBYET IIOCTABJICHHBIM 3a]a4aM 3 2 1 0
DKCHEPUMEHT HO3BOJIUT IOJYIUTh 3asIBJICHHBIN PE3yJIbTAT 3 2 1 0
OcHOBHasi 9acTh MPOCKTa XOPOIIO CTPYKTYPHPOBaHA, OTpa)kaeT 3 2 1 0
JIOTHKY NPOBEACHHOTO HCCIICIOBAHHS
[IpoekT OpHMEHTHUPOBAH Ha IIKOIBHBIA YPOBEHb U COOTBETCTBYET 3 2 1 0
3asIBJICHHOMY BUJly Y4€OHOI IesSTeNbHOCTH
Bce mpoBomumble paboTBl  Oe30mMacHBl  TPH  COONIOJCHHUU 3 2 1 0
COOTBETCTBYIOIIMX MPABHJI TEXHUKH 0€301aCHOCTH
Hroro 15 10 5 0

[poBepsiemast KoMIeTeHUUS (s OO BO):
[IK-1. CrocoGeH OoCymIeCTBIATh MEeNAarorHYecKylo IesSTeIbHOCTh MO peann3alui 00pa30BaTeILHOIO Ipolecca o
IpeaMeTy
IIpoBepsieMblit UHAUKATOP NOCTUKEHUS KOMIIETCHIUU:
[IK-1.2. Peanu3yer oOpa3oBaTelbHyI0 MPOrpaMMy IO MPEIMETY C UCIIOJIB30BAaHUEM TEXHOJIOTHH NMpodeccCHoHaIbHON
JIESITeTTBHOCTH
IIpoBepsemslii 00pazoBaTeIbHbIN Pe3yIbTaT:
YMeeT: NpOeKTHPOBaTh YPOKH OHOJOTMH IO HW3Y4YEHHIO OCHOB (PYHKIMOHAIBHBIX OCOOEHHOCTEH pacTeHHH C
UCTIONIb30BAHHEM COBPEMEHHBIX 00pa30BaTEIbHBIX TEXHOIOTHHA.
[Tpumep THUMOBBIX 3a1aHNH (OLIEHOYHBIE MaTEPHAIIBI):
3ajganue 4.
[IpoBectu dparmeHT ypoka Ha mpumepe JaboparopHoit padotsl Ne 1. MccnenoBanue Qu3nuecknx ¥ XMMHUECKHX
cBoiicTB xopoduiia. Onpenenuts nenb padotel. CHopMyIMPOBaTh 3alaHHE U KOHTPOJILHBIE BOMPOCH IS yYaIHXCSL.
MopenbHbli OTBET:
Jlabopatopnast padora Ne 1. MccienoBanue pu3nueckux 1 XUMUYECKHX CBOMCTB XJIOPOQHILIA
Lenb paboThI: HCciIemOBaHuE psiaa CBOWCTB Xitopoduinia (GayopecueHimmn)
3anmanue: 1. PaccMoTpeTh QIryOpecIieHIINIO B BBITSKKE XJIOpOuILIa.
KonTponbsHbIe BOIPOCHL:

1. OxapakTepusyiiTe MMTMEHTHBII cOcTaB (POTOCHHTE3UPYIOINX OPTaHU3MOB.

2. KakoBo Ononornueckoe 3Hau€HHE CyIECTBOBAHMS B PACTEHUHU CIIEKTPAIbHOPA3INYHBIX TPYIII
MUTMEHTOB?

3. Pacckaxknure 0 cTpoeHNH U QU3UKO-XMMHUYECKHUX CBOMCTBaX Xyopoduiios. Yem oTandaroTcs
XJIOPOQHILTBEL, a U b

4, KakoBbl cTpoenue 1 (pU3NKO-XUMHYECKHE CBOWCTBA KAPOTUHOUOB?

5. Kaxue xaporunonsl Bol 3HaeTe?

6. Kaxkue criocoOb1 onpeneseHnss HHTEHCUBHOCTH (hOTOCHHTe3a Bhl 3HaeTe?

Crpannua 5 u3 6



DoHA OLIEHOYHBIX CPEACTB AT MPOBEACHUS IPOMEKYTOYHOH aTTeCTALUH

OLICHOYHBIH JIUCT K THUIIOBOMY 3aJIaHUIO:

Kpurepun onennBanus ITonHoe win YactuuHoe Hecootser
CYIIECTBEHHOE COOTBETCTBHE CTBHE
COOTBETCTBHE
OcCHOBHBIE OaNIIbL:
Ienp paboThl chopMyTHpOBaHA BEPHO 3 2 1 0
CdopmymmpoBaHHOE 3aJaHWE MO3BOJHUT IIONYYUTHh 3asSBICHHBIN 3 2 1 0
pe3yJsIbTaT
KoHTponpHBIE BOMPOCHI XOPOLIO CTPYKTYPHPOBAHBI, OTPAXKAIOT 3 2 1 0
JIOTHKY MIPOBEJCHHOTO HCCIIEIOBAHHS
JlabopatopHast pabora paccunTaHa Ha IIKOJBHBIH YPOBEHb H 3 2 1 0
COOTBETCTBYET 3as1BJICHHOMY BHJY Y4E€OHOM! e TEIbHOCTH
Bce mpoBoaumble  pa®oTel  Oe30macHbl MU COOJIOACHHUHU 3 2 1 0
COOTBETCTBYIOIINX NPaBHJI TEXHUKH 0€30MaCHOCTH
Htoro 15 10 5 0

Meroauyeckrue MaTepralibl, ONPeeNsIoIUe IPOLeIypy U KPUTEPUU OLIEHUBAaHUS COPMUPOBAHHOCTH KOMITETEHIMN
IIPU IPOBEICHUH IIPOMEKYTOUHON aTTeCTAlUN!

Ok3aMeH no auciuIuinHe «@u3nonorus pacteHHi» BKIoYaeT B ce0s 4 4acTH: pacueTHYIO 3aj1ady, MHChMEHHYIO
pabory, pa3paboTKa MPOEKTa 1 BHIIIOJIHEHHE JIaAOOpaTOPHOIl pabOTHI B paMKax (parMeHTa ypoka.

ITpoBepka 3HaHMH OCYIIECTBIAETCS C HCIIOJIB30BAaHMEM CIHCKA MICBMEHHBIX 3alaHuil. Ha nx ocHOBe cocraBisieTcs
HECKOJIBKO BApPHAHTOB TEM, KOTOPBIE PACIIEYaTHIBAIOTCS 110 KOJIMYECTBY CTYICHTOB.

Bo Bpems 5K3aMeHa CTYJEHTHI PacCaXHBAIOTCS 3a MapTy 1Mo oxHOMY. Ilosry4aroT pacredaTKy ¢ 3aJaHHeM U JIHCTHI AT
orBeToB. CTyneHTaM 3amperiaeTrcss oOmarbcsi Mexxay coboil. CTyneHT BopaBe BbIOpaTh 3aJaHHE, KOTOpOe OH Oyner
BBITIOJIHATH, YTOOBI HAOpaTh Oayuibl. Ha BeINONHEHNE MMCHbMEHHBIX 3aJJaHUH OTBOIUTCS 45 MUHYT.

PaboThsl craroTcs SK3aMeHATOPy M IIPOBEPSAIOTCS MM 3a OCTaBIIMEcs 45 MUHYT 3K3aMEHA, a CTYJCHTHI MPUCTYMAOT K
BBINIOJTHEHUIO TPEThEr0 M 4YETBEPTOrO0 3aJaHusi — IMPENCTABICHHIO MOJAPOOHOrO IUIaHA MPOBEJCHUS LIKOJIBHOTO
9KcrepuMeHTa 1o ¢uroduznonaoruu. Tembl ONBITOB U Ja0OPATOPHBIX PabOT TaK k€ MPOIMCAHBI B 33IaHHUSAX. JTOT MyHKT
9K3aMEHa II0Ka3blBAaeT YPOBEHb 3HAHUS (U3UOJIOTHHM PACTEHUH, KaK SKCIEPUMEHTAIbHOW HAyKd W BO3MOXKHOCTH €€
HCIIONIb30BaHMS B IIKOJBHOM Kypce Ouosioruu. Ha BBINIONIHEHHE TPETHETro M YeTBEpPTOro 3ananus orBogurcs 45 munyrt. [1o
HCTEUYEHUH BPEMEHH CTYAEHTHI OOMeHMBaioTcsi paboTtamu. [IpemonaBartenb pa3mgaeT MM KIIIOUM C KPUTEPHAMH OICHKH.
CTyZIeHTsl IpoBepAT padOTHI APYT JIpyra M BBICTABJISIOT COOTBETCTBYIOIIME Oaiuibl. BricTaBieHHbIe Oaiuibl coOOMIarOTCs
npenozaasaTenio. PaboTel BO3BpaIaloOTCs CTYACHTaM JJIsl CAMOAHAJIM3a U CaMOCTOSATENIbHOM paboThl Hax ommrOkamu. Mtorn
OTIPEJIETISIFOTCS TT0 CyMMe 0aJIoB IMOJIyYEHHBIX 3a HK3aMEH.

HTorosas onieHKa onpenensercs UcXoas 13 o01meit cyMmbl 0aiutoB HaOpaHHBIX 3a KypC TUCHUILTHHBI

CooTHolIEHHE 0AJIJI0B U aKaJEMUYECKUX OLIEHOK:

O011ee KOIMYECTBO HAOPAHHBIX 0AJIOB AxkageMudeckas OleHKa
min max
56 70 Y 10BIIETBOPHUTEILHO
71 85 Xopormo
86 100 OTaANYHO

Crpannua 6 u3 6



