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TOUYKA \!pocm

KomnuectBo yacoB: 34 yaca B roj, 1 4ac B HEAEIIO.

CocraBinena Ha ocHoBe [IpumepHol mporpaMMmbl MO0 XUMHUHU I 8-9 KJIacCOB C MCIIOJIb30BaHUEM
obopymoBanus 1eHTpa «Touka pocTay B COOTBETCTBUU ¢ MeToandeckuM nocoomem: I1. M. Becnanos,
M.B. [opodeeB «Peanuzanusi 00pa3zoBaTeNbHbIX MPOTPAMM €CTECTBEHHOHAYYHOW U TEXHOJIOTHYECKON
HaIpaBJIEHHOCTEW 10 XUMHH C HCIHOJIb30BaHUEM oOopynoBaHusi 1eHTpa «Touka pocray, M.:
[Ipocemenue, 2021 r.

Paccmotpena na 3acenanuu M.O. T'BOY COII c.Moctbl
IIporokon Ne 1 ot «22 » aBrycra 2022 r.
[Ipencenarens MO: Coipuna E.H.

¢. Mocrtsr, 2022 T.



IHosicuuTeNLHAA 3aNIUCKA

B oOyuenun xumuu OOJIBIIOE 3HAYEHHE WMEET OSKCIICPUMEHT. AHAIM3HPYSI
pe3yJIbTaThl TMPOBEAEHHBIX OMBITOB, yYalluecs YOESKITAIOTCS B TOM, YTO T€ WM HWHBIE
TEOPETUYECKHE TPEICTABICHUS COOTBETCTBYIOT WMJIHM MPOTHBOPEYAT pPEabHOCTH. TONBKO
OCYIIECTBIISIS XUMUYECKUI SKCIIEPUMEHT MOKHO IMPOBEPUTH JOCTOBEPHOCTH MPOTHO30B,
CIENaHHBIX Ha OCHOBAaHUM TEOpHH. B mpolecce skcnepuMEHTaIbHON padoThl yuamuecs
IpUOOPETAIOT OMBIT MO3HAHUS PEAIbHOCTH, SIBJISIOIIMNACS BaXKHBIM 3TanoM (opMHUpoBaHUs
y HHX YOEeXIeHHWH, KOTOphIe, B CBOIO OYepeab, COCTABISAIOT OCHOBY HAyYHOTO
MHUpPOBO33peHus. KoimdecTBeHHbIE SKCIEPUMEHTHI IO3BOJSAT MOMy4YaTh JOCTOBEPHYIO
UHPOPMAITUIO O MPOTEKAHUU TEX MM MHBIX XUMUYECKHX MPOIECCax, O CBOMCTBAX BEIIECTB.
Ha ocHoBe noy4eHHBIX 3KCIIEPUMEHTAIBHBIX JaHHBIX 00y4aeMble CMOTYT CaMOCTOSITENIHO
JieNiaTh BBIBOJBI, 00OOIIATh pe3yNbTaThl, BBISBIATH 3aKOHOMEPHOCTH, YTO OJIHO3HAYHO
OyzAeT crnocoOCTBOBAThH MOBBIIICHUIO MOTHBALIMUA O0YUEHHUS IKOJILHUKOB .

[lenTpsl oOpa3oBaHUsS E€CTECTBEHHO-HAYYHOUH HarpaBieHHOCTH «Touka poctay
CO3/IaHbI C IIEJIbI0 PAa3BUTHUS Y OOYYAIOIINXCS €CTECTBEHHO-HAYYHOM, MaTeMaTHUECKOM,
WH(MOPMAITMOHHON TPaMOTHOCTH, (OPMUPOBAHUS KPUTHUECKOTO U KPEATUBHOIO
MBIILIEHUS, COBEPUICHCTBOBAHUS HABBIKOB €CTECTBEHHO-HAYYHOW HANpPaBJICHHOCTH, a
TaKXKe JJI1 NPAKTUYECKON OTpabOTKH y4yeOHOro Marepuana Mo y4eOHbIM MpeaMeTam
«Dusukay, «XuMus», «buoaorus.

Heanb u 3agaun kypca "Xumusi BOKpyr Hac''

DKCHEPUMEHT SABJISECTCSI UCTOYHUKOM 3HAHUM W KPUTEPUEM KX HCTUHHOCTH B
Hayke. KoHueniusi coOBpeMEHHOTO oOpa3oBaHUs MOJpa3yMeBaeT, 4YTO B Yy4eOHOM
DKCIIEPUMEHTE BEAYIIYIO POJIb JOJDKEH 3aHSITh CAMOCTOSITEIIbHBIM UCCIEA0BATEIbCKUN
YYEHUUECKUHN DKCIIEPUMEHT.

CoBpeMeHHbIE JKCIEPUMEHTAIbHBIE HWCCIACAOBAHUS MO XUMHH YK€ TPYIHO

MpEeACTaBUTh ©0€3 UCIOJNb30BAHUS HE TOJBKO AaHAJIOTOBBIX, HO H MHU(PPOBBIX
u3MeputensHbiX mpudbopoB. B denepanbHom [ocynapcrBenHom OOpa3zoBaTeIbHOM
Cranpapte (PI'OC) nponucaHo, 4TO OJHHUM M3 YHUBEpPCAJbHBIX Y4YEOHBIX ACHCTBUM,
NPUOOPETAEMBIX YYAIIUMUCS, JOHKHO CTaTh YMEHUE «IPOBEIEHUS OIMBITOB, MPOCTHIX
SKCIIEPUMEHTAIBHBIX ~ HMCCIEAOBAHUM, TPSAMBIX W  KOCBEHHBIX H3MEPEHUU C
MCIIOJIb30BaHUEM AHAJIOTOBBIX U IU(PPOBBIX U3MEPUTEIBHBIX PUOOPOBY.
Y4eOHbII SKCIEPUMEHT 10 XHMHH, MPOBOJMMBIN Ha TPaJAMIIMOHHOM O0OpyJOBaHWHU, Oe€3
npUMeHeHHs] HU(POBBIX J1a0OpaTOpHii, HE MOXKET IMO3BOJHUTH B IOJHOW MEpe pPELIUTh BCE
3a1a4¥ B COBpeMEHHOM 1KoJie. [IInpokuil CrieKTp JaTYMKOBIO3BOJISIET YUAIIUMCS 3HAKOMUTBCS
C MapaMeTpaMu XUMHYECKOTI'O JKCIIEPUMEHTA HE TOJBHKO HA KA4YE€CTBEHHOM, HO U HA
KOJIn4eCcTBeHHOM ypoBHe. [ludpoBas nmaGopatopus MNO3BOJSET BECTU JIUTEIbHBIN
DKCIIEPUMEHT JaXe B OTCYTCTBUE JKCIEPUMEHTATOpPA, a YacToTa HUX H3MEPECHUU
HETNIOABJIACTHA YEJIOBEYECKOMY BOCIIPUATHIO .

B mporecce hopmupoBaHus SKCIEPUMEHTAIBHBIX YMEHUN YYCHUK 00ydaeTCst
MPEICTABIATh HHPOPMAIIUIO 00 UCCIICIOBAHUN B YETHIPEX BUIAX:

* B BepOaJIbHOM: OTMCHIBATh AKCIIEPUMEHT, CO3/[aBaTh CJIOBECHYIO MOJIETh

9KCIICPUMCHTA, (bHKCHpOBaTB BHUMAHHNC HAa U3MEPACMBIX BCJIMYMHAX, TCPMHUHOJIOTUHA;



* B TAOJIMYHOM: 3aMOJIHATH TaOIHIIbI JAHHBIX, JIEKAIIUX B OCHOBE MOCTPOEHUS IpauKOB
(mpu 3TOM y y4ammxcsi BO3HUKAET MEPBUYHOE MPEACTABICHUE O MacliTabax BEJIMYUH);

B rpa)uyeckoM: CTpOUThH rpaduKu MO TAOJIUYHBIM JAHHBIM, YTO J1a€T BO3MOXKHOCTb
nepexoja K BhIIBIDKCHHIO THIIOTE3 O XapaKTepe 3aBUCUMOCTH MEXAY BEJIMUYMHAMU (TIPU
TOM YyUYWTENb IOKAa3bIBAET MPEUMYIIECTBO B BHU3yalU3allUd 3aBHUCHUMOCTEH MEXIY
BEJIMUYMHAMU, HATJISITHOCTH U MHOTOMEPHOCTb);

* B BUJIE MAaTEMaTHUYECKUX YPaBHEHUH: JaBaTbMAaTeMaTHUECKOE OMTMCAaHUE B3aMOCBSI3U
BEJIWYHH, MaTeMaTH4YeCKoe 0000IIecHHE.

[Tocneqnue ro/ibl y yyauuxcsi HaOI0/1aeTcsl HU3Kass MOTUBAIMS U3yUYCHUS
€CTECTBEHHOHAYYHBIX TUCIUIUIMH U KaK CJIeICTBUE MaJICHUE KauyecTBa 00pa30BaHuUA.

[TocTaBnsieMble B LIKOJBI COBPEMEHHBIE CPEJICTBA OOY4YEHUS, B paMKaxX IpPOEKTa
«Touka pocta» coaepXkaT KaKk YK€ XOpOLIO H3BECTHOE O0OpyIOBaHHME, TaK U
OPUHIIMIHAIBHO HOBOE. JTO IUGPOBBIE JA0OPATOPUM M JIATYUKOBBIE CUCTEMBI. B
OCHOBY 00pa30BaTeIbHON MPOTrpaMMBbI 3aJI03KEHO TPUMEHEHUE ITU(POBBIX JTa00paTOPHUH.
Temartnka NpeAsOKEHHBIX YKCIEPUMEHTOB, KOJUYECTBEHHBIX OIBITOB COOTBETCTBYET
CTPYKType TPHUMEpPHOM 00pa3oBaTeIbHOW MPOrpaMMbl IO XHMHH, COJACPKAHUIO
®denepaabHOro rocy1apcTBEHHOro oopaszoBarenbHoro cranaapra (@I'OC).

HaHHaH IIporpaMma CHOCO6CTByeT JOCTHIKCHHUIO BBICOKOI'O YPOBHA YCBOCHHUA yqe6H0r0
Marcpuralia, YCTOI‘/’I‘-II/IBOFO POCTa IMO3HABATCIIbHOI'O HHTCPCCAa MIKOJBbHHUKOB, T .C. IIPCOAOJICTL TC
HpO6JI€MBI, O KOTOPBIX TaK MHOI'O TOBOpPAT, KOrJja p€4b 3aXOJUT O COBPCMCHHOM MIKOJbHOM
XUMHUYCCKOM 06pa3OBaHI/II/I, d 3HAYUT U IIOBBINICHHUIO Ka4Yy€CTBa O6p3,30BaHI/I$I .

HopmaruBnas 0a3a

1 . ®enepanpubrii 3aK0H 0T 29 .12 .2012 Ne 273-®3 (pexn . ot 31 .07 .2020) «O6
oOpazoBanuu B Poccuiickoit @enepanuny» (¢ U3M . 1 1011 ., BeTy . B cuity ¢ 01 .09 .2020) .
2. Tlacnopt HammoHanbHOTO mpoekTa «OOpazoBanue» (yTB. mpesuaumymom CoBera mpu
[Ipesnnente PO no crparernueckoMy pa3BUTHIO U HAIMOHAIBHBIM IPOEKTaM, IPOTOKOJI OT
24.12 2018 Ne 16).

3. TocynmapctBennas mnporpamma Poccuiickoit ®enepanuu «Pa3Butne o0pa3oBaHHD»
(yrBepxaeHa nocranoBienueM [IpaBurensctBa PO ot 26 .12 .2017 Ne 1642 (pen . ot 22
.02 .2021) «O06 yTBepx)AeHUU roCcyaapcTBEHHOU mporpammbl Poccuiickoiit denepanuu
«PazButne o6pa3zoBaHus .

4. denepanbHbI TOCYJApPCTBEHHBIM 00pa30BaTENbHbBIN CTaHIAPT OCHOBHOTO OOIIETO
00-pazoBanus (yTBEpXKIEH MprukazoM MuUHUCTEPCTBAa 00pa3oBaHus U Hayku Poccuiickoii
deneparuu ot 17 gexadps 2010 r. Ne 1897).

5. @enepanbHblii TOCYJAPCTBEHHBINM 00pa30BaTEIbHBIM CTAaHIAPT CPEIHEro OOIIero
oOpazoBanus (yTBEpkKAEH MpukazoM MUHHCTEpCTBA 00Opa3oBaHus U Hayku Poccuiickoii
Oeneparun oT 17 masg 2012 r. Ne 413).

6. MeTtoauueckne peKOMEHAAIMU 10 CO3JaHUI0 U (PYHKIIMOHUPOBAHUIO B 00I1€00pa30BaTeIbHBIX
OpraHu3anusax, paciioJ0KCHHBIX B CEIBbCKOM MECTHOCTH M MaJIbIX ropoaax, HCHTPOB O6paSOBaHI/IH
€CTECTBEHHO-HAyYHOM M TEXHOJIOTMYECKOM HampasieHHocTel («Touka pocray) (yTBEpKACHBI
pacnopsbkerrneM Munucrepcersa npocsemienns Poccuiickoit @eaepanun ot

12 suBaps 2021 r. Ne P-6) .



KpaTkoe onucaHue NoaxoA0B K CTPYKTYPHPOBAHMIO MaTepuaioB B
oOpazoBarenbsHOi porpamme (OI) mpencraBieHs! Cleayomue pa3aesbl:

. MGTOI[BI HN3Yy4YCHUA BCIICCTB U XUMHUUCCKUX SIBJICHUH. 3KCHepI/IMeHTaJ'IBHBIC OCHOBBI XMUMHUH .
. [lepBOoHaYaNbHBIE XUMUUYECKUE TTOHSTHS .
. PacTBOpBI.
OCHOBHBIE KJ1aCChl HEOPTAaHUYECKUX COCTUHEHU.
. Teopust aNEKTPOIUTUUECKON TUCCOLUALNY.
. XUMUYECKHUE PEAKLINH.
. XMNMHYECKHE 3JIEMEHTHI (CBOMCTBA METAIJIOB, HEMETAJJIOB U UX COEAMHEHUN) .
B ocHOBY BbIAECHEHUS TaKuX pa3feNoB 3aJ0KEH XUMUYECKUM JKCIIEPUMEHT.
OcHOBHOUM (opMoOii yuyeOHOW MAESATENBHOCTU SIBISETCS XUMUYECKHM JKCIIEPUMEHT,
IPOBOMMBIN B BUI€ 1a00PaTOPHBIX, MPAKTUYECKUX paObOT U IEMOHCTPAIIHIA.

JlanHast oOpa3zoBaTenbHas mporpaMma OO€CHeYMBAaeT YCBOCHUE YYAIUMHUCS
BOKHEUIINX XUMHUYECKUX 3aKOHOB, TEOPUU U MOHATHUM; (HOPMUPYET MPECTABICHUE O
pOJIM XMMHH B OKPY’KarOIIEM MHUPE U KU3HU yenoBeka. [Ipu 3ToM OCHOBHOE BHUMAaHUE
YAEISIETCA CYIIHOCTH XUMUYECKUX PEAKIUA U METOJIaM MX OCYIIECTBICHUS .

OaHMM ¥3 OCHOBHBIX MPHUHIMIIOB TMOCTPOSHHSI MPOrPaMMbl SIBISETCS MPUHIIHI
JOCTYMHOCTH. DKCIEpUMEHTAIbHBIE JaHHbIC, MOJyUYEeHHbIC YYAIIUMUCS TPU BBIMOJIHEHUU
KOJIMYECTBEHHBIX OMBITOB, IO3BOJISIIOT YYAIIUMCSl CAMOCTOSATENbHO JeNaTh BBIBOJBI,
BBIABJIATH 3aKOHOMCEPHOCTH. HOI[XOI[BI, 3aJIOKCHHBIC B COACPKAHHUE IIPOIrpaMMbl Kypca,
CO3IaF0T HEOOXOUMBIC YCIOBHSI JJIsi CHCTEMHOTO YCBOCHHSI YUAIIIUMHUCS OCHOB HAYKH, TSI
obecrieueHUsT Pa3BUBAIOIICTO W BOCIUTHIBAIOIICTO BO3JCHCTBHS OOyYCHHS Ha JIMYHOCTH
ydamierocst. ®dopmupyeMble 3HaHUS JOJDKHBI CTaTh OCHOBOW CHCTEMBI YOEXKIIECHHIA
HIKOJIbHUKA, [IEHTPAJILHBIM SIPOM €r0 HAyYHOTOMUPOBO33PEHUS .

OO6pazoBatenbHasi MporpamMma Mmo3BOISIET UHTETPUPOBATH PEeAIU3yeMbIe TTOAXO/IbI,
CTPYKTYpPYy W COJEpXaHUE TpHU OpraHu3aiuu oO0ydeHus xuMuu B 8—9 Kiaccax,
BBICTPOEHHOM Ha 6a3e UCIOJIb3yeMOro y4eOHO-METOIMYECKOT0 KOMILIEKCa:

» TI'.E. Pymsutuc, ®.I'. ®enpaman. «Xumus. 8 kinacc. M.: «IIpocsemenue», 20191.»;

» T'.E. Pymsuruc, @.I'. ®enpaman. «Xumus. 9 kimace. M.: «IIpocsemnienuey, 2020r.».
Ucnonb3oBanue obopyaoBanus « Touka pocta» npu peanuszanuu ganHoi Ol mo3Bosser
CO3/1aTh YCJIOBUS:

® ISl paCUIUPEHUS COJIEP KaHUS IIKOJIBHOTO XMMUYECKOTO 00pa30BaHuUs;

® /ISl IOBBIIIECHUS TTO3HABATEILHON aKTUBHOCTH 00YYaIOITUXCSl B €CTECTBEHHO-

Hay4HOUN 00JacTH;

® ISl pa3BUTHS JUYHOCTH peOEHKA B IIpoliecce O0yUeHHs] XUMHUH, €T0 CITOCOOHOCTEH,

dbopMHUpPOBaHUS U yIOBIECTBOPEHHUS COIMATBLHO 3HAUUMBIX HHTEPECOB U TOTPEOHOCTEH;

e I pabOTHI C OJTAPEHHBIMH IIKOJLHUKAMH, OPTAaHU3AIUN UX PA3BUTHS B
Pa3IMYHBIX 00JIACTIX 00pa30BaTEIbHON, TBOPUECKON EATCIIBHOCTH .

IInanupyembie pe3yabTaThbl 0CBOCHHA Y4eOHOro Kypca «XuMHUsl BOKPYT
HAC»C ONMCAHNEM YHMBEPCAJIbHBIX YU4eOHBIX 1eHCTBUM



Jluunocmmnoie pée3yiomambl

Obyuarowuiica noay4um 803MONCHOCIb 01 YOPMUPOBAHUS CIedYIOUWUX TUUHOCMHBLIXY V]

OTIpe/IeICHIEe MOTHUBAIMK U3yYeHUs YIeOHOTO MaTepuana,

OIICHMBAHUE YCBAaMBAEMOTO yUeOHOTO MaTepHalia, UCXOIS U3 COUATBHBIX U
JIMYHOCTHBIX IIEHHOCTEH;

MOBBIIICHNUE CBOETO 00pa30BaTEILHOTO YPOBHS M YPOBHS TOTOBHOCTH K M3yUCHHUIO
OCHOBHBIX HCTOPUYECKHUX COOBITHH, CBI3aHHBIX C PA3BUTHEM XUMHH M OOIIECTBA;
3HAHHUE MIPABUJI MIOBEJACHHS B UPE3BbIYANHBIX CUTYAIUAX;

OIICHUBAHUE CONMAIIBHON 3HAYMMOCTH TPO(eCChid, CBSI3aHHBIX C XUMUEH;
BIIAJICHUE TIPABIJIaMH 0€301TaCHOTO OOpAIeHUS C XUMUYECKIUMH BEIIECTBAMU U
000pyI0BaHUEM, TIPOSIBIICHNAE YKOJIOTUICCKOM KYJIBTYPHI .

Memanpeomemmnule pe3ynomamal

Pecyvisamusnvie

Obyyarowutics ROIYUUM 803MONCHOCTb OJIs1 POPMUPOBAHUA CLe0YIOUUX pe2yAmuUsHulXxY V/]:

OCICoJIaranue, BKIIIOYasd ITIOCTAHOBKY HOBBIX ueneﬁ, HpeO6p8,30BaHI/Ie Hp&KTH‘-IGCKOfI
3a1a41 B IIO3HABATCJIbHYIO, CaMOCTOSTEIbHBIN aHaJIN3 YCJ'IOBI/Iﬁ JOCTHXKCHHUA LEJIM Ha
OCHOBC yqéTa BBIJACJICHHBIX YYHUTCIICM OPUCHTHPOB HCﬁCTBHH B HOBOM y‘I€6HOM MaTCPUAJIC,
MJIAHUPOBAHUE MTYyTH JOCTHIKEHUS 1EJICH;

YCTaHOBJICHHE IIEJIEBBIX PUOPUTETOB, BEIICIICHNE aJTbTEPHATHBHBIX CITIOCOOOB
JIOCTUKEHUS 11eJIU U BBIOOp HamboJiee 3pheKTUBHOTO Croco0a;

YMEHHUE CaMOCTOATEILHO KOHTPOJIMPOBATH CBOE BpEMs U yIPABIATH UM;

yMEHUE IPUHUMATh PelieHus B MPOOJIEMHOM CUTYaIlUu;

NOCTAaHOBKA YYEOHBIX 3aJ1a4, COCTABJICHHUE TUIaHA M TTOCIICIOBATEIIBHOCTH JICHCTBHIA;
opraHu3zaius pabouero MecTa Mpu BHIMOJTHEHUN XUMUYECKOTO KCIIEPUMEHTA;
MPOTHO3WPOBAHUE PE3YJIHTATOB O0YUYEHUs, OLICHMBAaHUE YCBOEHHOTO MaTepuara,
OIICHKA Ka4yeCTBa W YPOBHS TOJYYCHHBIX 3HAHUH, KOPPEKIMs IJIaHA U CIocoba
NEeUCTBUS MTPU HEOOXOTUMOCTH .

lloznasamenvnbvie

Obyuarowuiicst NOIYYUM 803MONCHOCMb 0151 YOPMUPOBAHUSL CLEOYVIOUIUX
nosuasamenvhvix YVJ/I:

MIOUCK U BbIICNIEHUE UH(POpMAIINH;

aHaIHM3 yCIOBUN U TpeOOBaHUI 3a/1a4u, BEIOOD, COMOCTaBICHUE K 0OOCHOBAHHE
crioco0a pelieHus 3aa4u;

BBI0Op Hanbosee 3pPEKTUBHBIX CLIOCOOOB peIIeHUs 3aa4l B 3aBUCUMOCTH OT
KOHKPETHBIX YCJIOBU;

BBIJIBUKEHUE U 0OOCHOBAHHE TMIIOTE3bI, BEIOOP criocoba €€ MpoBEepKHU;
CaMOCTOSITENIbHOE CO3/JaHUe alITOPUTMA JESITeIbHOCTH MIPH PEIIeHUN podiieM
TBOPYECKOTO U MMOMCKOBOT'O XapaKTepa;



YMEHHSI XapaKTEPU30BaTh BEIIECTBA IO COCTABY, CTPOCHUIO Y CBOKCTBAM;
OMKCHIBAHUE CBOMCTB: TBEP/IBIX, KUIKUX, Ta3000pa3HBIX BEIIECTB, BBIACICHUE UX
CYILLECTBEHHBIX [IPU3HAKOB;

M300paKEeHNE COCTaBa MPOCTEUIINX BEIIECTB C MOMOIIBI0 XUMUYECKUX POPMYIT U
CYIIIHOCTHA XUMHUYECKUX PEAKIUHN C IIOMOIIbI0O XUMUUYECKUX YPABHEHHU;
MpoBe/IeHNE HAOIIOICHUH, ONMCAHKE MPU3HAKOB U YCIIOBUN TEUEHUSI XUMUYECKHUX
peaKLui, BBITOIHEHUE XUMUYECKOTO IKCIIEPUMEHTA, BBIBOJbl HA OCHOBE aHaju3a
HAOJMIOACHUM 3a HSKCHEPUMEHTOM, pEIICHUE 3a/ay, MOJIyYEeHUE XUMUYECKOU
uHGOpPMaIIUU U3 PA3IUYHBIX HCTOYHHUKOB;

YMEHHE OPraHU30BBIBATh NCCIECIOBAHKE C LIEJIBIO IIPOBEPKU TUIIOTES;

YMEHUE JeNIaTh YMO3aKIIOUEeHHsI (MHIYKTUBHOE U 110 aHAJIOTHUN) U BBIBOJIBI;
yMeHHEe 0OBEKTHBHO OLICHUBATh HH()OPMALIMIO O BEIIECTBAX U XUMHYECKUX Ipoleccax,
KPUTHUYECKUA OTHOCUTHCS K TICEBIOHAYYHOU HH(POPMALINH .

KOMMVHMKCIWIMBHbZ@

Obyuarowuiicst NOIAYYUM 803MONCHOCHb 051 YOPMUPOBAHUS CLEOYIOUJUX
KommyHukamugnvix YVJI:

IIOJIHOE M TOYHOE BBIPAKEHUE CBOMX MBICJIEW B COOTBETCTBHH C 33a/1a4aMU U
YCIIOBUSIMU KOMMYHHUKAIIUU;

aJIcKBaTHOE HCIIOJIb30BAHUE PEYEBBIX CPEACTB ISl Yy4acTHsl B JUCKYCCHH H
apryMEHTaluy CBOEH MO3ULHUN, YMEHUE MIPEACTABIATh KOHKPETHOE COJIEpKaHUE C
COOOIIIEHUEM €ro B IMHUCBMEHHOM M YCTHOW (opme, ompeleneHue CrocoOoB
B3aMMOJIEUCTBUS, COTPYTHUYECTBO B IOUCKE U cOOpEe MHPOPMALINH;

OIpEJEICHHE CIOCOOOB B3aUMOJECHCTBUA, COTPYAHUYECTBO B MOUCKE M cOOpe
uHpopMaIlu, y4yacThue B JHAJIOTe, IUIAHUPOBAHUE OOIIUX CHOCOOOB pPabOTHI,
IPOSIBJICHUE YBAXXUTEILHOTO OTHOILIEHUS K APYTUM y4alluMCs;

OMKCAHUE COAEPKAHUS BBIMOIHIEMBIX JEHCTBUMN C LENbI0 OPUEHTUPOBKHU B
PEIMETHO-TIPAKTUYECKOH eI TEIbHOCTH;

YMEHUS YUYUTHIBATH PA3HBIE MHEHUS U CTPEMUTHCS K KOOPAMHALIMY PA3JIMYHBIX
MO3ULIUNA B COTPYJHUYECTBE;

dbopmynupoBaTh COOCTBEHHOE€ MHEHUE W TMO3UIMI0, apryMEHTUpPOBATh U
KOOPJIMHUPOBATh €€ C MO3ULMSIMHU NapTHEPOB B COTPYIHUYECTBE MPHU BBIPAOOTKE
OOLIEro pelieHrs B COBMECTHOM JEeSATENbHOCTH;

OCYUIECTBJISTh B3AUMHBIA KOHTPOJIb U OKa3bIBaTh B COTPYITHUYECTBE
HEOOXOIMMYIO B3aUMOIIOMOIIIb;

TJIAHUPOBATH 00IIIHE CITOCOOBI pabOTHI; OCYIIECTBISATH KOHTPOJIb, KOPPEKITHUIO,
OIICHKY JIEWCTBHI MapTHEPA, YMETh yOCIKIaTh;

UCIIOJIb30BaTh a/ICKBATHBIE SI3bIKOBBIE CPEACTBA JJIsi OTOOPAKEHUS CBOMX YYBCTB,
MBICJIEH, MOTUBOB M MOTPEOHOCTEHN; 0TOOpakaTh B peuu (onrcaHue, OObICHEHUE)
COllep)KaHME  COBEpLIaeMbIX  JAeWcTBUM, Kak B  (opme  TpomKoi
COLIMAJIM3UPOBAHHOM peuu, Tak U B (popMe BHYTPEHHEH peyH;

pa3BUBaTh KOMMYHHKATHBHYIO KOMIICTEHIIMIO, HWCIIONB3YSl CPEICTBA YCTHOH W

NUCHbMEHHON KOMMYHUKALIUU TpU paboTe ¢ TeKCTaMH y4eOHUKA U TOTIOJTHUTEIbHON



JUTEPATYPOU, CITPABOUHBIMU TAOJIUILIAMHU, TTPOSIBIISITH TOTOBHOCTh K YBAKEHHIO
MHOU TOYKHU 3peHUsl MPUOOCYKIACHUH PE3yIbTATOB BHITIOJHEHHON pabOTHI .

Ilpeomemmnuwie pezyromamal

Obyuarowuiics Hay4umcsi:

NPUMEHSITh OCHOBHBIE METO/IbI TO3HAHUS: HAOIIOICHUE, H3MEPEHHE, SKCIIEPUMEHT;
OINMKCHIBATH CBOMCTBA TBEPJIBIX, KUAKUX, TA3000pa3HBIX BEIIECTB, BBIICISA UX
CYILIECTBEHHbIE TTPU3HAKH;

pPacKpBIBaTh CMBICIT 3aKOHA COXPAHEHHS MacChl BEIIECTB, AaTOMHO-MOJICKYIISIPHON
TEOpPHH;

pas3nudaTh XUMHUYECKHUE U (PU3UUECKUE SIBICHIS, HA3bIBATh PU3HAKHA U YCIIOBHSI
MPOTEKAHUS XUMHUYECKUX PEAKIIHA;

coOro1aTh paBuiIa 0€30MacHOi pabOThI IPU NPOBEICHNUN OIBITOB;
M0JI30BATHCS J1a0OPATOPHBIM 000PYAOBAHUEM U MTOCYI0M;

MoJIy4aTh, COOMpaTh ra3000pa3HbIE BEIIECTBA U PAaCO3HABATH UX;
XapaKTepu30BaTh (PU3NYECKHE M XHUMHYECCKHE CBOWCTBA OCHOBHBIX KJIACCOB
HEOPTaHWYCCKUX  COCIWHCHHWH, TMPOBOJUTH  OMNBITH,  IOATBEPKIAIOTNE
XUMHUYECKHE CBOMCTBA M3YYEHHBIX KJIACCOB HEOPTaHUYECKUX BEIIECTB;
pacKphIBaTh CMBICT TOHATHS  «PAaCTBOP», BBIYHCIATH MAaCCOBYIO JIOJIO
pPacTBOPEHHOTO BEIIECTBA B PACTBOPE, TOTOBHTH PACTBOPHI C OMPEACIEHHON
MAaCCOBOM JIOJIEW PACTBOPEHHOTO BEILIECTBA;

XapaKTepu30BaTh 3aBUCUMOCTh (DU3MYECKUX CBOMCTB BEHIECTB OT THUIMA
KPUCTAJUIMYECKOW  PEIIETKH, ONpeneNsiTh BUJ  XUMHYECKOW CBSI3U B
HEOPTaHWYECKUX COCTUHCHUSX;

pPacKpbhIBaTh OCHOBHBIE TIOJIOKEHHSI TEOPUH DJIEKTPOJIUTUYECKON JTUCCOLMAIINU,
COCTABJISITH yPaBHEHHS DJEKTPOJMTUYECKON JUCCOIMAIIMU KHUCJOT, IIEI0UeH,
COJICH M peaKIuii HOHHOTO0 OOMEHa,

PaCKpbIBATh CYHNIHOCTb OKHCIUTCIBbHO-BOCCTAHOBUTCIBHBIX peaKHHﬁ, OIpeCaAcIATh
OKHUCJIUTENIb U BOCCTAHOBUTEb, COCTABIISATh YPAaBHEHUS OKUCIUTEIIBHO-
BOCCTaHOBUTEIHHBIXPEAKIIN;

Ha3bIBaTh (PAKTOPHI, BIHSIONINE HA CKOPOCTh XMMHUYECKON pEaKITn;
XapaKTEPU30BaTh B3aUMOCBSI3b MEX]Iy COCTAaBOM, CTPDOCHHEM M CBOMCTBAMU
HEMETAaJUIOB U METaJIJIOB;

MIPOBOJIUTH OTIBITHI MO TTOTYYCHHUIO U U3YUCHUIO XUMUYCCKUX CBOMCTB Pa3IMUHbIX
BCIIECTB;

IPaMOTHO 00paIaThCs C BEIMIECTBAMH B TIOBCETHEBHOM KU3HH.

Obyuarowuiics noay4um 603MONCHOCb HAYUUMbCA!

BBIJIBUTaTh U IIPOBEPATH DKCIEPUMEHTAIBHO THIIOTE3bl O XMUMHMUYECKUX CBOMCTBAX
BEIIECTB HAa OCHOBE HX COCTaBa M CTPOEHHs, HMX CIIOCOOHOCTH BCTyNaTh B
XUMHUUYECKUE PEAKLIMU, O XapaKTepe U MPOAYKTAX PA3IMYHBIX XUMUUECKUX PEAKLINM;
XapaKTepHU30BaTh BEILECTBA 110 COCTAaBY, CTPOEHHIO U CBOWCTBAM, yCTAHABJIMBATh



MPUYUHHO-CJIEACTBEHHbIE CBSI3U MEXAY JTAHHBIMHU XapaKTEPUCTUKAMU BEILIECTBA,;

® COCTaBJISITh MOJIEKYJISIPHBIC U MOJIHBIE HOHHBIE YPABHEHUS IO COKPAIIEHHBIM
WOHHBIM YPABHEHUSIM;

® [IPOTHO3UPOBATh CHOCOOHOCTH BEIIECTBA MPOSBIATH OKHUCIUTEIbHBIE WIU
BOCCTAHOBUTEJIbHBIE CBOMCTBA C YYETOM CTENEHEW OKHCICHUS DJIEMEHTOB,
BXOJISIIIIUX B €r0 COCTAB;

® BBIJIBUIaTh U MPOBEPATH SKCIIEPUMEHTAIBHO TUIIOTE3BI O PE3YJIbTaTaX BO3JACHCTBUSA
pa3MMYHBIX ()aKTOPOB HA N3MEHEHHE CKOPOCTH XUMHYECKON PEaKIINH;

® UCIIOJIH30BATh MIPUOOPETEHHBIC 3HAHUS JJIST SKOJIOTHIECKUA TPAMOTHOTO
MOBEJCHUS B OKPYXKAIOILIEH Cpeae;

® ICMOJIb30BaTh MPUOOPETEHHBIC KIIOYEBBIE KOMIIETCHIIMM TIPU BBINOJHEHUU
IIPOEKTOB M PELIEHNUN Y4€OHO-UCCIEN0BATEIbCKUX 3a/1a4 M0 U3YYEHHIO CBOMCTB,
C0cO00B MOMYyYEHUS U paCliO3HABaHUS BEILIECTB;

® 00BEKTUBHO OLICHUBATh MH(POPMAIIUIO O BEIIECTBAX U XMMHUECKHUX IpoIleccax;

® (0CO3HaBaTh 3HAYEHHE TEOPETUUYCCKUX 3HAHUU 110 XUMUU ISl TPAKTUUECKOM
NeSATEIbHOCTH YEI0BEKa;

® CO3/aBaTh MOJIENIM U CXEMBbI JUIsl PEIICHUs YYeOHBIX M MO3HABaTEJbHBIX 3aj]1ay;
MOHMMATh HEOOXOJAMMOCTh COOJIIOCHUS MpPEANUCAHUN, NpeajiaraéMbiX B
WHCTPYKITUSX 110 UCIIOJIb30BAHUIO JIEKAPCTB, CPEACTB OBITOBOM XUMHUU U TP .

DopMBbI KOHTPOJIS

KonTponb pe3ynpraToB 00ydeHust B coorBeTcTBUU ¢ AaHHOM OII mpoBogutcs B popme
NUCBMEHHBIX M 3KCIEPUMEHTAIbHBIX  paboOT, Mpearnojaraercs  IMpOBEICHUE
IIPOMEKYTOUYHON U UTOIOBOM aTTECTALINH .

Hpomeofcymouna}l ammecmauun

s oCyIIeCTBIIEHUSI MPOMEKYTOYHOM aTTECTALMU HCIIOJIB3YIOTCS KOHTPOJIBHO-OLICHOYHBIE
MaTepuaibl, OTOOp COAEpKAHHS KOTOPHIX OPHUEHTHPOBAH HA MPOBEPKY YPOBHS YCBOCHHS
CHCTEMBbl 3HAaHMM W YMEHMM — MHBAPUAHTHOIO fJIpa COAEpKaHUA JEHUCTBYIOIIHNX
o0pa3oBaTeIbHON MPOTPAMMBI TI0O XUMHUU JIJIsi 00111€00pa30BaTeIbHBIX OpraHu3aiuii. 3agaHus
MPOMEKYTOYHOM aTTECTAI[MU BKIIOYAKOT MaTEpUajl OCHOBHBIX Pa3JiesIOB Kypca XUMHUH.



TemaTH4yeckoe IJIAHUPOBAHUE

8 kiacc
Ne Kon-so Ucnonb3osaHue
n/n Tema CoaeprkaHue LleneBan ycTaHOBKa ypoOKa 4acoB MnaHupyemble pe3ynbTaTbl R ——

1 MeTtogpl nos3HaHusa | [NpakTudeckas pabota Ne 1 3HAKOMCTBO C OCHOBHbIMM 2 | YMeHne nonb3oBaTbCA OaTtunk  TemnepaTtypsbl
XUMUMW. «WM3yyeHne ctpoeHus MeTo4amun HayKu HarpeBaTenbHbIMKU Npubopamm (TepmonapHbiit),
OKcnepuMeHTasnbHble | NnamMeHu» cnupToBKa
OCHOBbI XMUK

2 MeTtogbl nosHaHua 8| JTabopaTopHbIn onbIT Ne 1 3HAKOMCTBO C OCHOBHbIMM 1 | OnpenensitTb BO3MOXHOCTb OaTtunk  Temnepatypsbl
XUMUK «[Jo kKakon TemnepaTypbl MeToL4amun Hayku NpoBeAEHUS peakumii u NpoLeccoB, | (TepmonapHbIi),
OKcnepuMeHTasnbHble | MOXHO HarpeTb Tpebyowunx HarpeBaHus cnupToBKa
OCHOBbI XMUK BELLLECTBO?»

3 MeTtogbl nosHaHusa 8| JTabopaTtopHbili onbIT Ne 2 [aTb npeacraeneHue o 2 | YmeHwue BbibupaTtb npubopsl Ans [aTunk Temnepatypsbl
XUMUW. «M3mepeHne  TemnepaTypbl | TOYHOCTU U3MEPEHUN npoBeaeHns namepeHnin, Tpebyowmx | NNaTMHOBLIA, TEPMOMETP,
OKkcnepumeHTanbHble | KuneHns BoAbl C MOMOLLBIO | LMAPOBLIX 4aTYMKOB U TOYHOCTM NOKa3aHUM . anekTpuyeckas
OCHOBbI XMUK AaTynka Temneparypsbl 1 aHanorosbIx Npn6opos nnuTKa

TepMoOMETpa»

4 MeTtogbl nosHaHusa | JTabopaTtopHbii onbIT Ne 3 CdopmuposaTtb 2 | 3HaTb npoueccol, NnpoTekawwme npu| Jatumk  Temnepatypbl
XUMUN. «OnpeaeneHue TemnepaTypbl | NnpeacTaBneHme o I EENEETY BELIECTB U ux| (TepmonapHbIin)
JKcnepuMeHTanbHble | MNaBneHUs U Kpuctannusayuv | Temnepartype nnasneHus, KpucTtannmsauumm
OCHOBbI XMUK mMeTanna» obpaTtMmocTy nnaenexHus u

KpucTtannmsauumm

5 lNepBoOHavanbHbIE JTabopatopHbIn onbIT Ne 4 OKcnepuMeHTanbLHoe 2 | YMeTb oTNnYaTh BOAONPOBOAHYIO Body | daTumk
Xumm4eckue noHstus . | «OnpegenexHne onpegeneHvne OT ANCTUNIIMPOBAHHOWN, 3HATb, 3NEKTPONPOBOAHOCTH,
YucTble Bewectsa U | BOAONPOBOAHOM n | UCTUNNNPOBAHHOM U noyemMy ans npoBeaeHUs LU poBON MUKPOCKON
cmecu ANCTUNANPOBAHHOW BOAbI» BOOONPOBOAHOWN BOAbI 3KCNEPUMEHTOB NCNONb3YIOT

OUCTUNNNPOBaHHYIO BOAOY
6 lMepBOHayarnbHbIE [deMoHCTpaunOHHbIN M3ydeHne xmummyeckmx 1 | YmeTb  oTnuuyatb usnyeckne| JaTynk TemnepaTtypbl

XNMUN4ecKmne nNoHATUA .

dusmnyeckme n
XUMUYECKne ABNeHns

akcrnepumeHT Ne 1
«Bblgenexue v nornotliexHne
Tenna — npusHak

XUMUNYECKOW peakLnmny»

ABNEeHUNn

NpPOLECChl OT XMMUYECKUX peaKLnin

nnaTUHOBLIN




Ne Kon- Ucnonb3osaHue
n/n Tema CopeprkaHue LleneBan yctaHOBKa ypoKa BO MnaHupyemble pe3ynbraTtbl o6opyaosaHus
yacos
7 | NepBoHa4anbHble [leMOHCTpaLMOHHbI N3yyeHune aBneHnn npu 1 3HaTb, 4YTO Npu NpoTekaHun peakymn | Mpunbop Anst onbITOB C
XUMMYECKME NOHATUSA . | akcnepumeHT Ne 2 . pPasnoXeHUn CROXHbIX MOJIEKY bl BELLLEeCTBPA3pyLLaloTCs, a | AaNeKTPUYeCKUM TOKOM
MpocTble n crnoxHble | «PasnoxeHne Boabl BelLecTB aTOMbl COXpaHATCA (4N4 BELLEeCTB ¢
BelecTsa ANEKTPUYECKNM TOKOM» MONEKYNAPHLIM CTPOEHWEM)
8 | lNepBoHa4varbHbIE [leMOHCTPALMOHHbI OKcnepuMeHTanbLHoe 1 3HaTb hopMyNMpPOBKY 3akoHan YMeTb | Becbl aneKkTpoHHbIe
XUMUYECKMe NoHATUSA . [ akcnepumeHT Ne 3 . «3akoH [0Ka3aTenbCTBO AEeNCTBUSA NPUMEHSTb €ro Ha NpaKkTUKe, Npu
3aKoH coxpaHeHus COXpPaHeHMs Macchl BELECTBY | 3aKoHa pelleHnn pacyéTHbIX 3agad
MaccChbl BELLLECTB
9 | Coctae Bo3gyxa [leMOHCTpaLMOHHBbIN OKcnepuMeHTansHo 2 | 3HaTb 06BEMHYIO Aonto cocTaBHbIX | [pubop ana
akcnepumeHT Ne 4 onpegennuTb cogepxaHue yacTen Bo3gyxa onpegeneHus coctasa
«Onpepenexune cocTaBa | KMcropoga B BO3gyxe BO3ayxa
BO3ayxa»

10 | PacTtBopsbl JlabopaTtopHbIv onbIT Ne 5 NccnepoBatb 3aBUCUMOCTb 1 MmeTb npeacTaBrneHne o pasHom [aTunk Temnepatypsbl
«M3yyeHne 3aBncumocTun pacTBOPUMOCTH oT 3aBMCMMOCTM PacTBOPUMOCTU BELLECTB | NNaTUHOBLIV
pacTBOPMMOCTM BeLLECTBAOT Temnepartypsbl OT Temnepa Typbl
TemnepaTypbi»

11 | PactBopbl JlabopaTtopHbIv onbIT Ne 6 MokasaTb 3aBUCMMOCTb 3 | YmeTb ncnonbsoBatb LUnppoBoi Lindpposoin mukpockon
«Habnogenune 3a poctom pacTBOpPUMOCTH OT MUKPOCKON AN n3ydeHns oopMbl
KpucTannoB» Temnepartypsbl KpucTannos

12 | PacTtBopbl . JlabopaTtopHbIvi onbIT Ne 7 CcopmumpoBaTb NOHATUA 1 NmeTb npeactaBnexHve o pas nu4yHoi | datumk Temnepatypbl

«MepechblLLieHHbIN pacTBOP»

«pa3baBneHHbIl pacTBOpY,
«HaCbILEHHbI pacTBoOpY,

«MEePECHILLEHHbIA PAaCTBOP»

HacCbILEHHOCTU
pacTeBopAEeMbIM BELLECTBOM

pacTBopa

MNaTUHOBLIN




Ne Kon-Bo Ucnonb3oBaHue

n/n Tema CopaeprkaHue LleneBan ycraHOBKa ypoKa yacos MnaHupyemble pesynbraTbl 060pya0BaHNA

13 | PactBopbl Mpaktnyeckasn pabota Ne 3 | CchopmuposaTtb 2 | YMeTb onpegenstb KOHUEHTpaLuo [atunk ontnyeckomn
«Onpegenexne npeacraBneHne 0 pacTBopa, UCMOMNb3YSIMHCTPYKLUMNIO | MAOTHOCTH
KOHLUEHTpaLUumn BeLLECTB KOHLEHTpaLuMmM BeLlecTBa u
KONTOPUMETPUYECKUM MO KonnyecTBeHHOM aHanunse
KannbpoBOYHOMY rpadounKy»

14 | Kpuctannormngpatbl JlaGopatopHbin onbIT Ne 8 CdopmupoBaTh NOHATHE 1 3HaTb cnocobHOCTb [aTtymk Temnepatypsbl
«OnpegeneHune TemnepaTypbl| «Kpuctannorugpat» KpucTannorngpaToB paspyllatbes | NNaTUHOBLIN
pasnoXxeHusi npu HarpeeaHum
Kpuctannorngpara»

15 | Knaccsbl Mpaktnyeckas pabota Ne 2 | CUHTE3 conun 13 KUCNOThI U 2 | YmeTb npoBOoaUTL NpocTenlune Lindposoii mukpockon

HeopraHn4Yeckmx «lMNonyyeHne megHoro okcuaa metanna CMHTE3bl HEOPraHMYeCcKMX BELLECTB C
coeauHeHuin . CeoricTBa| Kynopoca» NCnonb3oBaHNeM MHCTPYKLMN
KMUCNoT .
16 | Knaccebl Mpaktnyeckasn pabota Ne 4 | CchopmupoBaTtb 2 | YmeTb onpegensatb pH pacteopos Datuumk pH
HeopraHU4ecKnx «OnpegeneHune pH pacTteopos | npeacrasnexve o pH
coeUHEHUN . KUCMOT U LWeno4vemny cpeapbl Kak
OcHoBaHus XapaKTEPUCTUKN
KMCIOTHOCTM pacTeopa
17 | Knaccbl JMa6opaTtopHbivi onbIT Ne 9 CdopmuposaTtb 1 MpumMeHaTb yMeHus no| AdaTtumk pH
HeopraHn4Yeckmx «Onpegenexne pH pasnuyHbIX | NpeacTaBneHne o LWkane onpegeneHnio pH B npakTudeckom
COeNHEHUN . cpeo» pH OeAaTenbHOCTH
OcHoBaHu4
18 | Knaccbl JlabopatopHbin onbIT Ne 10 | QkcnepMMeHTanbHO 2 | MNMoHumaTb CyWHOCTb NpoLecca Hatuuk pH, gosatop
HeopraHn4Yecknx «Peakuns HenTpanusauumny» . | ookasaTtb XUMUYECKne HerTpanuaaumm n NPUMEHATb ob6bEMa XKnakocTw,
COeIVIHEHUN . [eMOHCTpaUMOHHbIN cBoWcTBa npouecc HenTpanuaaumm Ha OlopeTka, gaTynK
Xnmunyeckue cBorcTea | akcnepumeHT Ne 5 . npakTuke Temneparypsl
OCHOBaHWI

OCHOBaHWUN

«OcHoBaHus . Tennosom
adheKT peakuuun rugpokecmnaa
HaTpWs C YrneKkUcrnbIM rasom»

NnnaTUHOBBLIW, AATYMK
[aBneHusl, MarHMTHas

Mellarnka
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CBoicTtBa
HeopraHN4YecKnx
coeaNHEHUN

JNMa6opaTtopHbivi onbIT Ne 11
«OnpeaeneHne KNCNOTHOCTK
NMoYBbI»

Mcnonb3oBaTtb
NONYyYEHHbIE 3HAHNS Ang
onpegeneHns
KMCIOTHOCTW pacTBOPOB

YmeTb onpeaenAaTb KUCIMOTHOCTb
no4B

Oatuumk pH




Ne T c Kon-so n UcnonbsosaHue
ema oaepXKaHue €/ieBaA YCTaHOBKa OKa JIAaHUpPyemMblie pe3ysibTaTbl
n/n AP U y yp yacos Py pesy. o6opyaoBaHus
20 XuMunyeckas cBA3b [leMoHCTpaymoHHbIN OnbIT lMokasaTb 3aBUCMMOCTb 1 YMmeTb onpeaensTtb Tvn [atyuk Temnepatypsbl
Ne 6 «Temnepatypa nnasneHust | dnanyecknx cBOMNCTB KpUCTannM4yecknx peLeTok no NNaTUHOBbLIW, AaTHKK
BELLECTB C pasHbIMUTUNAMU | BELLLECTB OT Tuna Temneparype nnasneHns Temnepartypsbl
KpUCTanmnmMyeckmnx peLeTtok» [ xmmmyeckomnceasm TepMonapHbIn
21 NTorosoe 3aHaTME 3awmTta NpoeKkToB OueHka pesynbTaTtoB 2
OeAaTensHOCTU
UTOro:| 34
TemaTnuyeckoe MJIAHMPOBAHME Y4eOHOT0 MaTepuasa
9 kaacc
Ne Tema CopeprkaHue LleneBan yctTaHOBKa Kon- MnaHupyemble pe3ynbrathbl Ucnonb3oBaHue
n/n YpOKa BO obopyaoBaHua
Yyacos
1 Teopusa [leMoHCTpaynoHHbIN OnbIT MokasaTb, 4TO 1 3HaTb, YTO pacTBOpEHUNE — [aTtymk Temnepatypsbl
SNEKTPONUTNYECKON Ne 1 «Tennoson adppekT | pacTBOpeHue BellecTs PU3NKO-XMMUYECKMINpoLiecc nnaTMHOBbIN
Auccouunayuu pacTBOpeHUs BeLlecTB B uMeeT psa NpusHaKkos
BOOE» XUMMUYECKOW peakumm
2 Teopwus MpakTnyeckasa pabota Ne 1 | BBegeHve noHATUN 2 YMeTb 3KCnepuMeHTansHo Oatumk
SNEKTPONUTNYECKON «ONEeKTPONnUTLI U «3NEKTPOnUT» n onpeaensTb ANeKTponuTbI U SMNEeKTPONPOBOAHOCTH
anccoumauum HEeaNeKTPOnnUTbI» «HE3NeKTPOonuT» HEeaNneKTPOnuThbI
3 Teopwus Na6bopaTtopHbIvi onbIT Ne 1 CdopmupoBaTtb 1 3HaTb, Kakoe BnusHne | [Jatumk
SNEKTPONUTNYECKON «BnusaHue pactBoputensaHa | npegcraBneHve o BAUSHUA oKasblBaeT BoAa Ha | 9NeKTpPonpOBOAHOCTH
auccoumayuu anccouunaunio» pacTBopuTens Ha anccouunauynio BellecTsa

Avccoumaunio
anekTponuTa




YmeTb onpenenAaTb CUIbHbIE U

Teopus JlabopatopHbin onbIT Ne 2 OKcnepumMeHTanbHO BBECTH cnabble 3NeKTponuTLl ¢ noMoLybio | Adatymk
3ﬂeKTpOJ‘IVITVI‘-IeCKOl7| «CunbHble 1 cnabble MOHATUE «Ccnabbin D,aT‘-lVlKa ANEKTPpOonpoBOAHOCTH
auccounauum . ANEKTPONUTLIN SNEKTPONNT»
CunbHble 1 cnabble SMNEKTPONpPOBOAHOCTI
ANEKTPONUTLI
Teopus Na6bopaTtopHbIvi onbIT Ne 3 CdpopmupoBaThb 3HaTb 3aBUCUMOCTb OaTunk
3NEeKTPONUTUYECKON «3aBUCMMOCTb npeacraBreHne o 3MNeKTPONPOBOAHOCTM PacTBOPOB | SNEKTPONPOBOAHOCTH
auccoumnayum 3NEKTPONPOBOAHOCTH 3aBUCUMOCTHU OT KOHLUEHTpauun MOHOB

PaCTBOPOB CUNbHbIX 3NEKTPONPOBOAHOCTH

3NEeKTPONUTOB OT pacTBOPOB OT KOHLEHTpaLun

KOHLIEHTPALIN NOHOBY» MOHOB
Teopusa MpakTnyeckasn pabota Ne 2 | 3akpenuTb NpeacTaBneHMeo YMeTb aKCnepmumeHTanbHo Jatuuk
3NEKTPONUTUYECKON «OnpeaeneHne KOHLUEHTPALUN | 3aBUCMMOCTH onpenensTb KOHLEHTPaLMIO CONK | SNEKTPONPOBOLHOCTHN
auvccouunagum CONK MO 3NEKTPONPOBOAHOCTU | 3NEKTPONPOBOAHOCTH B pacTBOpe C NOMOLLbIoaaTYNKA

pacTBopa» pacTBOpPOB OT 3NEeKTPONPOBOAHOCTHU

KOHLeHTpaLum MOHOB

Teopusa JlaGopatopHbin onbIT Ne 4 MccnepoBatb 0COOEHHOCTM MpuMeHATb 3HaHMSA O peakumn | JaTymk
3NEKTPONUTUYECKON «BsanmopencTteue npoTeKkaHns peakuun HenTpanusayum B WHbIX | SNEKTPONPOBOOHOCTMH,
auccounaymm . rmgpokcuaa 6apus ¢ CepHon | HermTpanusayum yCrnoBuax posaTop obbéma

Peakumn noHHoro
obmeHa

KUCIOTOW»

XngkocTu, bropeTka

Teopus
3MNEKTPONNTNYECKON
avnccoumauum

JMa6opaTtopHbivi onbIT Ne 5
«ObpasoBaHue conen
aMMOHUS»

OKcnepuMeHTansLHO nokasaTtb
obGpasoBaHne MOHOBMNPU
peakuuM ammuaka c

KUucrnotamm

3HaTb, YTO BCE pacTBOpUMbIE B
BOAE COMu ABNAOTCS CUNMbHBIMU
aneKkTponuTamm

Natuuk
3NEKTPONPOBOAHOCTH

XvMunyeckune peakuum .

OkucnutenbHo-
BOCTaHOBUTENbHbIE
peakummn (OBP)

Na6bopaTtopHbIvi onbIT N2 6

«M3yyeHue peakuunn
B3aUMOLENCTBUSA  CynbduTa
HaTpusi C NepOKCNOOM BOOO-

poada»

N3yyeHune okmcnuTensHo-
BOCCTaAHOBUTENbHbIX
npoLeccoB, NPOTEKaloLLMX C
BblENEeHNneM SHeprum

MwmeTb npeacTaeneHue o
TennosoM adhhekTe
OKVUCNUTENBbHO-
BOCCTaHOBUTENbHbIX peakuui

Jdatunk TemnepaTypbl
nNnaTMHOBbIN




Ne Tema CoaeprkaHue LleneBan ycTaHOBKa ypoOKa Kon-Bo MnaHupyemble pe3ynbTaTbl Ucnonb3oBaHue
n/n Yyacos obopyaoBaHusa
10 | Xumunyeckme peakymm . | FllabopaTopHbii onbIT Ne 7 [Hokasatb, 4T0 B npouecce 1 MmeTb NpeacTaBneHus o pas- OaTunk pH
OBP «M3meHeHue pH B xone npotekaHns OBP Bo3aMOXHO TNINYHBIX MPOAYKTax
OKUCTINTENbHO- obpasoBaHue KUCNOTbl UK OKUCTTNUTENbLHO-
BOCCTAHOBUTENbHbIX weno4n BOCCTaHOBUTENbHbIX peakuyuni
peakuniny
11 Xnmuyeckue peakuun . | JlabopaTopHbin onbIT Ne 8 KonuyecTtBeHHO 2 3HaTb, 4TO MeTannbl sBnsTCS | JaTyunk HanpskeHUs
OBP «CpaBHuUTENbHasA oxapakTepusoBaTb BOCCTAQHOBUTENAMU C  pa3HOWM
XapakTepucTuka BOCCTaHOBUTENbHYHO BOCCTAHOBUTENbHOW
BOCCTaHOBUTENbHOWN CNocoOHOCTb MeTannoB CNoOCcoOHOCTLIO
CNOCOOHOCTN MeTannoB»
12 | Xumunueckne peakumm .| JeMOHCTpauuoHHble ONbIThl | N3yunTb 3aBUCUMOCTb 2 3HaTb 3aBUCUMOCTb CKOPOCTH Mpnbop ans
CkopocTb xummdeckor | Ne 2 «3ydyeHne  BnuSHUS | CKOPOCTU peakuum oT peakLumn OT pasnnyHbix )akTopoB —| unncTpauumn
peakumm pas3nn4yHbiX aKTopoB Ha | pasnn4yHbIX OakTopoB TemnepaTtypbl, KOHLEHTPaLUK 3aBMCUMMOCTU CKOPOCTHU
CKOPOCTb peakumnm» pearupyoLmnx BEeLecTB, XUMWNYECKOW peakunmn ot
KaTanusatopa, npupoabl BeLEeCTB, | ycnosum
naowaan conpuKkoCcHOBEHNS
BELLECTB
13 | Hemetannsl . ManoreHsbl | [JeMOHCTPALMOHHBIN OMbIT SKcnepumeHTanbHoe 1 3HaTb hmanyeckne n xummyeckme | Annapat gns
Ne 3 «M3yyeHne unsnyecknx n| ndydeHne uUnyecknx K CBOWCTBA ranoreHos . nposefeHns
XUMMUYECKMX CBONCTB XITOpa» | XMMUYECKMX CBONCTB Xropa YMeTb 3anucbiBaTb YPaBHEHNS | XMMUYECKUX MPOLLECCOB
peakuun ranoreHos ¢ metannamu, | (AMXP)
HemMeTannamu, ux pasnuyHyto
OKUCNUTENbBHY CMNOCOBHOCTb
14 | anoreHsbl MpakTnyeckasa pabota Ne 3 | Onpegenutb copepxaHue 2 YMeTb NPpUMEHATb JdaTunk xnopua-noHoB

«Onpepenexne cogepxaHus
XIopna-NoHOB B NUTLEBOW

BOAE»

XJ0pVA-VOHOB
“ccnegyemMblx pacteopax

B

MOHOCENEKTUBHbIE AAaTHYUNKUN




Ne Tema CopepikaHue LleneBan ycTaHOBKa ypoOKa Kon-Bo MnaHupyemble pe3ynbTaTbl Ucnonb3oBaHue
n/n yacos o6opyaoBaHus
15 | CepoBogopog, [eMOHCTpaUMOHHbIV onbIT: | M3yunTb nabopaTopHbie 1 3HaTtb nabopatopHble cnocobbl | AnnapaT ansa
cynbuapl «[MonyyeHune ceposogopoaa v| cnocobbl NonyveHus nony4yeHns cepoBo4Opoaa, ero | NpoBeaeHUs XMMUYECKNX
N3y4YeHne ero CBOWCTBY . cepoBoaopoaa, ero dursmyeckne n Xmmmyeckmne peakuuin (ANXP), npubop
J1abopaTopHkLIN ONbIT; CBOWCTBa NCBOWCTBA CBOWCTBA . YMeTb NpOBOAUTb Onsl Nony4YyeHns rasos
«CuHTe3 cepoBogopoaa . cynbunaos KayecTBEeHHble peakunn Ha unu annapat Kunna
KayecTBeHHble peakumm Ha CepoBOAOpOA U Conu
cepoBoaopos 1 cynbgunabi» CepoBOAOPOAHON KNCHOTHI,
COCTaBInATb COOTBETCTBYIOLLMNE
YPaBHEHNS XMMUYECKUX peaKkuuni
16 | Hemetannbl . Okcugpl | [JeMOHCTPaUNOHHBIN OMbIT N3yunTb cBOMCTBA 1 3HaTb usmyeckme n xummndeckne | Annapat ans
cepbl . CepHucras Ne 4 «MN3y4yeHne CBOWCTB CEepPHUCTOro rasa CBOMCTBa CEPHUCTOro rasa . YMeTb | npoBegeHus
Kucnota CEepPHUCTOro rasa u 3anncbiBaTb ypaBHEHMS peakuni [ XMMrnyecknx peakumim
CEPHNCTOW KNUCNOThI» rasa c BOAOW, CO Lenoyamm (ANXP)
17 | HemeTtannbl . AMmuak | JlabopaTopHbii onbiT Ne 9 OKCnepnMeHTarnbHO 4oKasaTtb 1 3HaTb, 4YTO pacTBOp amMmmumakas | Jatumk
«OcHOBHbLIE CBOKCTBA NPVHaANEeXHOCTb pacTBopa BOAe — cnabblvi aNeKTpo- NuT . SMNEeKTPONPOBOAHOCTH
aMmMmaka» amMmMumaka K cnabbim YmMeTb onpegensitb 3T0 CBOWCTBO C
anekTponutam NMOMOLLIbIO AaT4mKa
9MNEeKTPONPOBOAHOCTH
18 | Okeng asorta (1V) [eMOHCTpauUMOHHbIE OnbIThI: | 3y4nTb NPOMBILLNIEHHbIE U 1 3HaTb NPOMbILUMEHHbIE U Tepmope3nCTOpHbIn

«lMonyyeHune okcmaa asota
(IV) v nsyyenue ero
cBoncTBy»; «OKucneHme ok
cupa asota (Il) go okcmaa
asota (IV)»; «Bsammogerictene
okcuaa asota (V) ¢ Bogoni n
KMCNOPOAOM, NofyyYeHne
a30THOW KUCIOTbI»

nabopaTopHble CNocoObI
nonyyeHus okeuaga asora (1V),
€ro CBOMCTBa, NPUMEHEHVE B
NpPon3BOACTBE a30THOM
KMCNOTbl

nabopaTopHble CNOcoObI
nony4eHus okcuaa asota (1V),
eroumanyeckne n xumm4eckne
CBOWNCTBA . YMETb COCTaBnNATb
COOTBETCTBYIOLLMNE YPABHEHNS
XUMUYECKNX peakunm .

YMeTb 06bACHATE NPUMEHEHME
okcupa asota (IV) B

NPOn3BOACTBE Aa30THOW KNCMNOTbI

JaTymnk Temneparypsl,
fatyunkpH, gatyumk
3MEKTPONPOBOOHOCTH,
annapart gns npo-
BeAeHNA XUMNYECKNX
peakuun (AMNXP),
MarHuMTHasl MmeLlarnka




n/n Tema CopeprkaHue LieneBan ycraHOBKa ypoKa Kon-Bo MnaHupyemble pesynbraThbl Ucnonb3oBaHue
yacos obopyaoBaHusa
19 | AsoTHas kucnota u | Mpaktuyeckasn paborta Ne 4 | SkcnepumeHTanbHO 2 YMeTb Ucnonb3oBaThb JaTynk HATpaT-UoHOB
eé conu «OnpegeneHne HUTpaT- | onpegennTb cogepkaHme WOHOCENEKTMBHbIE JAaTYNKK NS
WOHOB B NUTaTESIbHOM HUTPaT-NOHOB B onpegeneHns NOHOB
pacTteope» pacTteopax
20 [ MuHepanbHble JTabopaTtopHbii onbIT Ne 10 | QkcnepnmeHTanbHo 1 YMeTb 9KCnepuMeHTarnbHO HdaTtumk
yaobpeHus «OnpegeneHne ammuayHomn | pasnuyatb MOYEBUHY U onpeaensite MOYEBUHY 3NEeKTPONPOBOAHOCTH
CENUTPbI N MOYEBUHbI» MUHeparnbHble yaobpeHus
21 | Metannbl . INa6opaTtopHbivi onbIT Ne 11 | SkcnepumeHTanbHO 2 3HaTb CBOMCTBA COeANHEHWIA OaTunk
Kanbuui . «BsaumogencTtaue yCTaHOBUTb 0Opa3oBaHue Kanbuma 1 ero saHavyeHue B 3NEeKTPONPOBOAHOCTH
CoeavHeHus 13BECTKOBOMNBOLbIC cpegHen n K1cron conu Npupoae 1 XXU3HN YenoBeka MarHuTHas MeLuarika,
Kanbums YrneKncnbIMrasom» npnbop 4Ns NonyyeHns
rasos unu annapar
Kunna
22 MeTannsi. INabopaTtopHbiv onbIT Ne 12 | iccneposaTk npouecc 1 3HaTb, YTO npouecc koppo3un | flaTyvk naBneHus
«OkucneHne xenesa Bo | aNETPOXUMUYECKON MeTansnos npoTtekaeT B
Keneso BNa)xHOM BO34yXe» KOppo3umn xenesa B npUCyTCTBUN BOAbI "
BO3ayxe kncnopoga . 3HaTb hakTopbl,
ycKkopsitoLue npouecc
Koppo3umn
23 lAToroBoe 3aHaTME | 3alumMTa NPOEKTOB OueHka pe3ynbTaTtoB 2

OEeATenbHOCTH

UTOrO:

34
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