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Kypca BHEYPOYHOM AeATeIbHOCTH

« XUMHUA BOKPYT

TOUKA \!pocm

KommuectBo wacoB: 34 yaca B roa, 1 gac B HeAemIo.

CocraBneHa Ha ocHoBe [IpuMepHOW mporpamMMbl MO XUMHHU Uil 8-9 KJIacCOB C HCIOJb30BAaHUEM
obopynoBaHus 1eHTpa «Touka pocTay B COOTBETCTBUU ¢ MeTtoaudeckuM nocobuem: I1. M. becnanos,
M.B. llopodeeB «Peanuzarust 00pa3oBaTelbHBIX IPOrPaMM €CTECTBEHHOHAYYHOW U TEXHOJIOTHYECKOM
HaIpaBJIEHHOCTEH MO XMMHH C UCIOJIb30BaHWEM oOopynoBanus IeHTpa «Touka pocray, M.:
[Ipocsenienue, 2021 1.

Paccmotpena Ha 3acenanun M.O. 'BOY COII
c.Mocrel [Iporokois Ne 1 ot «21 » aBrycra 2023r.

[Ipeacenarens MO: Ceipuna E.H.

¢. Mocrtsr, 2023r.



IHosicHUTEABLHAA 3AIINCKA

B o0ydyennn xumum OONbIIOE 3HAYCHHE MMEET OSKCIEPUMEHT. AHAIU3UPys
pE3yNbTAaThl MPOBEACHHBIX OMNBITOB, ydalluecs yOeXTarTcsl B TOM, YTO T€ WJIM HHBIC
TEOPETUYECKUE MPEJCTABICHUS COOTBETCTBYIOT WJIA MPOTHBOPEYAT PEANbHOCTH. TONBKO
OCYILECTBIISASI XUMUYECKUA JKCIEPUMEHT MOKHO MPOBEPUTH JOCTOBEPHOCTHh MPOTHO30B,
CIENAaHHBIX Ha OCHOBAaHMM TeOopuu. B mpolecce 3KCHEepUMEHTAIbHON padOThl ydaluecs
MPUOOPETAIOT OMBIT MO3HAHUS PEaTbHOCTH, SBISIOMIUICS BaXKHBIM TarioM (pOopMUpOBaHUS
y HUX YOEXIEHUH, KOTOpble, B CBOIO OdYepelb, COCTABISAIOT OCHOBY HAyYHOTO
MHUpOBO33peHUs. KojnyecTBeHHbIE 3KCIEPUMEHTHI IMO3BOJISIT IMOJY4YaTh JTOCTOBEPHYIO
WHGOPMAIINIO O MPOTEKAHWU TEX WJIM MHBIX XUMHUUYECKHX MPOIECCcaxX, O CBOMCTBAX BEIECTB.
Ha ocHOBe moy4eHHBIX YKCIIEPUMEHTATBHBIX JAaHHBIX 00y4aeMbIe CMOTYT CaMOCTOSITEIbHO
JieNaTh BBIBOJBI, 0000IIaTh pe3yibTaThl, BBISBIATH 3aKOHOMEPHOCTH, YTO OJHO3HAYHO
OyZeT crmocoOCTBOBATH MOBHIIIICHUIO MOTUBAIIUN O0YUEHUS IKOJTHHUKOB .

IlenTpbl 00Opa3oBaHUs €CTECTBEHHO-HAyYHOW HampaBlieHHOCTH «Touka pocTa»
CO3JIaHbI C IIEJIbIO PA3BUTHS y 00YyYaIOIMIUXCSA €CTECTBEHHO-HAYUYHOU, MAaTEMaTHUYECKOM,
UH()OPMAIIMOHHOW TPaMOTHOCTH, (OPMHUPOBAHUS KPUTHYECKOTO M KPEaTUBHOTO
MBIIIJIEHUS, COBEPIICHCTBOBAHUSI HABBIKOB €CTECTBEHHO-HAYYHON HAIPaBJICHHOCTH, a
TaKXKe JJIsl MPaKTUYECKOM OTpabOTKU y4eOHOTo Marepuaja 1Mo y4eOHbIM IpeamMeTaM
«Dusukay, « Xumusa», «buoorusy.

Heab u 3agaum Kypca "Xumus BOKpyr Hac'

OKCIEpUMEHT SIBIIIETCSI UCTOYHUKOM 3HAHUN U KPUTEPUEM HMX HCTHHHOCTH B
Hayke. KoHuenuus coBpeMEHHOro oO0Opa3oBaHUSI MOApPa3yMEBAaeT, YTO B Y4EeOHOM
AKCHEPUMEHTE BEIYIIYIO POJb JOJDKEH 3aHATh CAMOCTOATENIbHBIM HMCCIIEI0BATEIbCKUM
YYEHUYECKUU IKCIICPUMEHT.

CoBpeMEHHBIE JKCIEPUMEHTAIBHBIE HCCIEAOBAHUSA [0 XUMHUU YXKE€ TPYIHO

NpelCTaBUTh 0€3 MCIOJIb30BaHUS HE TOJIBKO AaHAJIOTOBBIX, HO M HHUQPPOBBIX
U3MEPHUTENIBHBIX TpuOopoB. B ®denepanpHom ['ocymapcrBeHHoM OOpa3oBaTeIbHOM
Cranpapre (®I'OC) mponucaHo, YTO OJHUM W3 YHUBEPCAIbHBIX YYEOHBIX NEUCTBUU,
MPUOOPETAEMBIX YUYAITUMUCS, JOJDKHO CTaThb YMEHHE «IIPOBEIEHHUS OIBITOB, MPOCTHIX
OKCIIEPUMEHTAJIBHBIX ~ HCCIEAOBAaHHUM, NPSAMBIX W  KOCBEHHBIX H3MEPEHUU C
MCIIOJIb30BAaHUEM aHAIOTOBBIX U ITUGPOBBIX U3MEPUTEIBHBIX TPUOOPOBY.
VueOHBII AKCIIEPUMEHT IO XHMHUH, MPOBOJMMBIN HAa TPAIMIMOHHOM 00OpyIOBaHHH, O3
npUMeHeHHs] IUGPOBBIX JlabopaTOpuii, HE MOXKET IO3BOJUTH B TIOJHON MeEpe pEelIuTh BCe
3a1a4M B COBpeMEHHOM MIKouie. [IIMpOKUI CIIEKTP JaTYMKOBITO3BOJISIET YUAIIUMCS 3HAKOMUTBCS
C IapaMeTpaMHd XUMHUYECKOrO0 SKCIIEPHUMEHTA HE TOJIbKO HAa KauyeCTBEHHOM, HO M Ha
KOJIMYeCTBEHHOM YypoBHe. [ludpoBass nmabopaTopus MMO3BOJSAET BECTH JIATEIHHBIN
JKCIIEPUMEHT Ja)X€ B OTCYTCTBHE OJKCIEPUMEHTATOpa, a YacToTa HMX H3MEPEHUU
HEMO/IBJIACTHA YEJIOBEYECKOMY BOCIIPHUSITHIO .

B mpouecce hopmupoBaHus SKCIEPUMEHTAIBHBIX YMEHUM YUYEHUK
oOyJaeTcs MpeacTaBaiATh HHGOpMALIUIO 00 UCCIIEIOBAHUM B YETHIPEX BUIAX:
* B BepOAJIbHOM: OMHCHIBATh SKCIIEPUMEHT, CO3/IaBaTh CJIOBECHYIO MO/IENb

OKCIICPUMCHTA, (I)I/IKCI/IpOBaTI) BHUMAHHNC HA U3MCPACMBIX BCIIMYNHAX, TCPMUHOJIOT U,



B Ta6J'II/I‘-IHOMI 3aIlOJIHATH Ta6J'II/II_IBI JaHHBIX, JCKAIMNX B OCHOBC ITIOCTPOCHUS Fpa(l)I/IKOB
(TIp¥ 5TOM y y4aIiuxcsi BOSHUKAET MEPBUYHOE TPEICTABICHUE O MacIITabax BEJIUINH);

B TpayUueCKOM: CTPOUTH rpaduKHh MO TaOJIMYHBIM JAaHHBIM, YTO AT BO3MOXKHOCTH
nepexo/1a K BRIIBIDKCHHIO THIIOTE3 O XapaKTepe 3aBUCHUMOCTH MEXy BeTUIHMHAMH (TIPH
ATOM YYHUTENh TOKA3bIBACT IMPEUMYIINECTBO B BU3YAJIU3AIMH 3aBHCHMOCTEH MEXKITy
BEJIMYMHAMHU, HATJISITHOCTh U MHOTOMEPHOCT );

* B BUJIC MATEMATHYECKUX YPABHCHUH: JaBaThMaTEMaTHUECKOE OIMCAHNE
B3aMMOCBSI3H BEIIMYMH, MaTeMaTHYCCKOE 0000IIeHNE.

[Tocnenaue Toap! y yHammxcs HaOM0AaeTCS HU3Kass MOTHBAITUS U3yUICHUS
CCTCCTBCHHOHAYYHBIX JUCHUIIIMH M KaK CJICACTBUC TaACHUC Ka4CCTBA O6pa3OBaHI/I$I.

[TocTaBmsieMbIe B IIKOJIBI COBPEMEHHBIE CpPEJCTBA OOyUCHHS, B pPaMKax IMPOCKTa
«Touka pocray» comepkaT KaK YyKE€ XOpOIIO H3BECTHOE OOOpYyIOBaHWE, TaK M
NPUHIMITHAIBHO HOBOC. JTO IMQPOBBIC JTA0OPATOPUM M JIATYMKOBBIC CHUCTEMBL. B
OCHOBY 00pa30oBaTeIbHON MPOrPaMMbI 3aJI0KEHO TIPUMEHEHHE IIU(PPOBBIX JTA00PATOPHIA.
TemaThka TPEITOKCHHBIX SKCIEPHUMEHTOB, KOJMYECTBEHHBIX OIBITOB COOTBETCTBYET
CTPYKTYpe TIPHMEpPHOH 00pa3oBaTelbHONH IpOrpaMMbl IO XWMHH, COJICPKAHUIO
deepanbHOro rocyIapcTBeHHOT0 oOpaszoBarensHoro ctagaapra (PI'OC).

I[aHHaSI nporpaMmma CHOCO6CTBy€T JOCTHIKCHHUIO BBICOKOI'O YPOBHA YCBOCHUA y‘l€6HOF0
Marcpualia, YCTOI\/'I‘II/IBOFO pocCTa MO3HABATCJIbHOT'O UHTCPECAa IKOJIIbHUKOB, T .C. IIPCOAOJICTL TC
HpO6J'IeMI>I, 0 KOTOPBIX TAK MHOI'O IOBOpAT, KOI'Ja pC€Yb 3aXOJUT O COBPCMCHHOM HMIKOJIbHOM
XUMHUYECKOM 06p330BaHI/II/I, d 3HAYUT U IIOBBIINICHUIO Ka4Y€CTBaA 06p330BaHI/IH .

HopmaTtuBnas 6a3a

1 . ®enepanbubiii 3ak0H OT 29 .12 .2012 Ne 273-D3 (pen . ot 31 .07 .2020) «O6 o6pa3zoBaHuH

B Poccuiickoit @eaepanmm» (¢ U3M . 1 101 ., BCTym . B cuity ¢ 01 .09 .2020) .

2. TlacnmopT HammoHanbHOTO MpoekTa «OOpazoBanue» (yTB. mpesunuymoMm CoBera mpu
[Ipe3unente PO no ctparernyeckoMy pa3BUTHIO U HALIMOHAJIBHBIM MPOEKTaM, IPOTOKOJI OT
2412 .2018 Ne 16).

3. TocynmapctBenHass mnporpamma Poccuiickoit ®enepanuu «Pa3Butue o0pa3oBaHUs»
(yrBepxknena nocranoBieHueM IIpaButensctBa PO ot 26 .12 .2017 Ne 1642 (pen . ot 22
.02 .2021) «O06 yTBepx)AeHUH rOCyIapCTBEHHOM mporpaMmMbl Poccuiickoit denepanuu
«Pa3Butne 06pa3oBaHUN .

4. ®epnepanbHbI TOCYJApPCTBEHHBIM 00pa30BaTENbHBIN CTaHIAPT OCHOBHOTO OOIIETO
00-pa3oBanus (yTBEpKIEH MprKa3oM MuHHUCTEpCTBAa 00pa3oBaHus M HAyKu Poccuiickoit
®enepanuu ot 17 nexadps 2010 r. Ne 1897).

5. @enepanbHBIA TOCYJAPCTBEHHBIM 00pa30BaTENbHBIA CTaHAAPT CPEIHEro OOIIEeTo
oOpa3oBaHus (YTBEpXACH MprKa3oM MuHUCTEpPCTBA 00pa3oBaHus U HAyKu Poccuiickoit
Oenepanyu oT 17 mas 2012 r. Ne 413).

6. MeTonuueckne peKOMEHIAIMH 110 CO3/IaHUIO0 ¥ () YHKIIMOHUPOBAHHUIO B 0011€00pa30BaTEeIbHBIX
opraHu3anuAax, PacilOJ0KCHHBIX B CEIbCKOM MECTHOCTH M MaJbIX ropoagax, CHTPOB 06pa30BaH1/151
€CTECTBEHHO-HAyYHOW M TexHoJiorndyeckoi HampaBieHHocTed («Touka pocrta») (yTBEp>KICHBI
pacniopspkeHrneM MuHucrepcTBa npocseieHus Poccuiickoit deneparuu ot

12 ssaBapst 2021 r. Ne P-6) .



KpaTtkoe onucanue moaxoaoB K CTPYKTYPHPOBaHHUIO MaTepuaioB B
oOpazoBatenbHOil porpamme (OI1) npencraBiaeHsl ClAeAYIONINE PA3IEIbI:

. MeTOI[LI HN3y4dCHUS BEIICCTB U XUMHUYCCKUX SIBJICHUH. 3KCHepI/IMeHTaJILHLIe OCHOBbI XMMHH .
. IlepBoHayanbHbIE XUMUYECKUE TTOHATHUSA .
. PacTBOpBI.
OCHOBHBIE KJIACChl HEOPTAHUYECKUX COEUHECHHUI.
. Teopus 3J1EKTPOIUTUUECKON AUCCOLUALUH.
. XUMHUYECKHUE PEAKIIUU.
. XUMHUYECKHE 3JIEMEHTHI (CBOMCTBA METAJJIOB, HEMETAJUIOB U UX COCIMHEHUN) .
B 0OCHOBY BbIZIE€JIEHHS] TakKUX Pa3JeiiOB 3AJI0KEH XMUMHUYECKHN DKCIIEPUMEHT.

~NOoOUIh WN —

OcHoBHOM (dopmoli yueOHOW JESITebHOCTH SIBIAETCS XUMHUYECKUM SKCIEPUMEHT,
IPOBOAMMBIN B BUIE JJAOOPATOPHBIX, MPAKTUUYECKUX PAOOT U JEMOHCTpALUH.

JlanHass oOpa3oBaTeipbHas mporpaMMa oOO€CTICYMBAET YCBOCHHE YYAIIMMUCS
BOKHEUIIINX XUMUUYECKUX 3aKOHOB, TCOPUU U TMOHATHUM; (POPMHUPYET MPEICTABICHHUE O
PO XUMHH B OKPYXKAIOIMIEM MHUPC U JKHM3HU YCIIOBCKA. HpI/I 3TOM OCHOBHOC€ BHHUMAHUC
YACACTCA CYITHOCTH XUMHUYCCKUX peaKum”I U MCTOJaM HUX OCYIICCTBIICHUA .

O)]HI/IM U3 OCHOBHBIX IIPHWHOUWIIOB IIOCTPOCHHUA IIPOTpaMMBbIl SBJIACTCA ITIPHUHLMIT
AOCTYIIHOCTH. 9KCHepI/IMeHTaJ'II>HI>Ie JAaHHBIC, IMOJYYCHHBIC YYalllUMHUCA IIPU BBIIIOJIHCHUU
KOJIMYCCTBCHHBIX OIIBITOB, IIO3BOJIIIOT YYalllUMCA CaAMOCTOATCIBHO JCJIAaThb BbIBOJBI,
BbIABJIITE 3daKOHOMCPHOCTH. HOI[XOI[I:I, 3aJIOKCHHBIC B COACPIKAHUC IIPOTpaMMBbI KypcCa,
CO34ar0T HCO6XOIII/IMI>Ie yCJI0BuA OJIs1 CUCTCMHOI'O YCBOCHUA YHAILIUMHUCA OCHOB HAYKH, IJIA
obecnieueHus pa3BUBAOICIO W BOCIIMTBIBAIOIICTO BOSI[GﬁCTBPIH 06yquI/151 Ha JIMYHOCTD
y4auieroc:. (IDopMpreMLIe 3HaHUsA AOJDKHBI CTaThb OCHOBOM CHCTEMBI Y6€H<HGHHﬁ
IIKOJIbHUKA, HECHTPAJIbHBIM AAPOM €T0 HAYYHOTI'OMHUPOBO33PCHUS .

OO6pa3zoBarenbHas MporpaMma IMo3BOJISIET MHTETPUPOBATH peaii3yeMble O IXO/IbI,
CTPYKTYpy M COJIep)KaHHE TpH OpraHu3anuu oOydeHus XuMHHM B 8—9 Kiaccax,
BBICTPOCHHOM Ha 0a3e MCTOJIb3yeMOoro yueOHO-MEeTOINYECKOr0 KOMILIEKCa:

I''E. Pymsutuc, @I. Denpaman. «Xumuda. § knacc. M.: «lIpocsemenue», 2019r.»;

I'.E. Pym3utuc, ®.I'. ®enpaman. «Xumus. 9 knace. M.: «IIpoceemenuey, 2020r.». Mcnons3oBaHue
obopynoBanus «Touka pocray mpu peannzanuu ganHon OIl mo3zBomser
CO3/1aTh YCIIOBUS:

® Uil paCUIMPEHUS COAEPKaHUs IIKOJIBHOIO XUMUYECKOro 00pa3oBaHus;
® J1JId ITOBBIIICHUA MMO3HABaTSJILHOM aKTUBHOCTHU o6yqa101u1/1xc;[ B €CTECTBCHHO -

Hay4HOU 00JIacTH;

® Ui Pa3BUTHs JIMYHOCTU PEOCHKA B MpoIiecce 00yUeHUs] XMMHH, €T0 CIIOCOOHOCTEHH,
(dbopMUpOBaHUS U YIOBIETBOPEHUS COLMATIBLHO 3HAUMMBIX HHTEPECOB U MOTPEOHOCTENH;

e 7151 pabOTHI C OAAPCHHBIMU IIKOJIBHUKAMU, OPraHU3allu1 UX PA3BUTHS B
pa3UYHbIX 001acTsAX 00pa3oBaTEIbHOM, TBOPUECKOM AEATEILHOCTH .

HJIaHI/IpyCMbIe pe3yJdbTaThbl OCBOCHUA yqeﬁnoro Kypca «XuMus
BOKPYI HAC»C OIMMCAHUEM YHUBEPCAJIBbHBIX y‘leﬁﬂbIX I[CﬁCTBI’Iﬁ



Jluunocmmuowie pe3yivmantbl

Obyuarowuticsi ROIYYUM 803MOACHOCIL 0151 YOPMUPOBAHUS CAEOYVIOWUX TUUHOCMHBIXY V]

OIlpe/ieNICHNEe MOTHBALMK U3y4eHMs y4eOHOTro MaTepuaa;

OLICHMBAHUE YCBAMBAEMOT'0 y4eOHOr0 MaTepHasa, UCXOs U3 COLUATbHBIX U
JIMYHOCTHBIX HeHHOCTeﬁ;

MIOBBINIIEHHE CBOETO 00Pa30BaTEIHLHOTO YPOBHS M YPOBHS TOTOBHOCTH K H3yUCHHIO
OCHOBHBIX UCTOPHUYCCKUX CO6I)ITI/II>1, CBA3AaHHBIX C pa3BUTUEM XUMUU U 06HIeCTBa;

3HAHME MPABUI TOBEACHUS B UYPE3BbIUAWHBIX CUTYALUSX;

OLICHMBAHUE COLMAILHON 3HAYUMOCTH NMPOdeccuid, CBI3aHHBIX C XUMHEH;
BJa/ICHHE MpaBUiIaMU O€301aCHOr0 OOpallleHHs] C XUMUYECKUMHU BEIIeCTBAMU U
000pyA0OBaHUEM, TIPOSIBIIEHUE HKOJIOTHUECKOM KYJIbTYPHI .

Memanpeomemnmnule pe3yibmamal

Pecyiamuenuvie

Obyuarowuticsi NOLYYUM B03MOHNCHOCIb O YOPMUPOBAHUS CLEOVIOWUX peynamueHblxYV/]:

nejerojaranue, BKIIIO4Yas IMOCTAHOBKY HOBBIX ueneﬁ, Hp606pa30BaHI/IC HpaKTHQCCKOﬁ
3aJladn B ITO3HABATCIIbHYIO, CaMOCTOSITCIIPHBIN aHaIu3 YCJIOBI/II;’I JOCTHXKCHUA LCJIHU Ha
OCHOBC yqéTa BBIACICHHBIX YUUTCICM OPUCHTHUPOB ,Z[CI\/'ICTBI/IH B HOBOM y‘IC6HOM MaTepHualic;
IIaHUPOBAHUC ITYTHU JOCTHIKCHUA HCJ’IGfI;

YCTAHOBJICHUC LCJICBBIX IIPHUOPUTCTOB, BBIACIICHUC aJIbTCPHATUBHBIX croco00B
JOCTH>KEHUS 1167 U BEIOOp Hanbosee 3 (heKTHBHOIO CIIoco0a;

YMEHHE CaMOCTOSITEIbHO KOHTPOJIMPOBATh CBOC BPEMS U YIIPABIISITh UM;

yMEHHE MPUHUMATh PEIICHUS B MPOOJIEMHON CUTYaIUH;

® [IOCTaHOBKA YYeOHBIX 3a/1a4, COCTABJICHUE TJIaHA U TIOCIIeIOBATEILHOCTH JICHCTBHUH;

opraHmu3anu:d pa60qer0 MCCTa IIPU BBIIOJIHCHHUHN XUMHUYCCKOI'O OKCIICPUMCHTA,

MIPOTHO3UPOBAHUE PE3YJILTATOB OOYYCHHS, OIICHHBAHHE YCBOCHHOTO MaTepHaa,
OIICHKAa Ka4yeCTBAa M YPOBHS IOJIYUYEHHBIX 3HAHWH, KOPPEKIUs IIaHA M CIocoda
JNEUCTBUS TPU HEOOXOIUMOCTH .

Ilo3nasamenvuwvie

Obyuarowuiics noay4um 803MOHNCHOCMb OJis1 POPMUPOBAHUS
credyrowux noznasamenviuvix YVJI:

MOUCK U BblJIEJIEHHE UH(OPMAIIUY;

aHaJu3 yCJIOBUHM U TpeOOBaHUM 3a7a4M, BEIOOP, COMOCTABICHUE U
000CHOBaHME crioco0a pelIeHus 3a1a4u;

BbI0Op Hanbosnee 3(hPEeKTUBHBIX CIOCOOOB PEICHUS 3aa4H B 3aBUCUMOCTH OT
KOHKPETHBIX yCIIOBHUM;

BBIJIBIJKEHUE U 000CHOBAaHME TUIOTE3bI, BELIOOP crioco0a e€ mMpOoBEpKHU;
CaMOCTOSITEIbHOE CO3/IJaHHUE AJITOPUTMA JACSITENHHOCTH MPU PEIICHUH MPOOIeM
TBOPYECKOT'O M MIOMCKOBOI'O XapaKTepa;



YMCHHUSA XapaKTCPU30BaATh BEIICCTBA 110 COCTABY, CTPOCHHUIO U CBOP'ICTBaM;
OIMCHIBAHUE CBOMCTB: TBépI[BIX, KUAKUX, Fa3006paSHBIX BCIICCTB, BBIACJICHUEC UX
CYHICCTBCHHBIX IMPU3HAKOB;

M300pakeHHUE COCTaBa MPOCTEUIINX BEIIECTB C MOMOIIBI0 XUMUYECKUX POpPMYIT U
CYIIHOCTH XMMHUYECKUX PEAKLIUN C MOMOIIBI0 XUMUYECKUX YPAaBHEHU;

MPOBE/ICHUE HAOIIOACHUH, ONMCAHKNE PU3HAKOB U YCIOBUN TEUEHHSI XUMUUECKHUX
pEeaKIuii, BEIIOJIHEHUE XUMUYECKOTO SKCIIEPUMEHTA, BBIBO/IBI HA OCHOBE aHAJIN3a

HAOIIOJIEHUI 3a JKCIIEPUMEHTOM, PEIICHHE 3ajad, MOJyYeHHE XUMHUYECKOUH

I/IH(I)OpMaI_II/II/I N3 pa3sIMYHbIX HCTOYHUKOB;

YMCHHUE OPraHrU30BbIBATb UCCIICJOBAHNEC C LCJIBIO ITPOBCPKHU IT'MIIOTES,

YMCHHUC [CJIaATh YMO3AKIITOUYCHUA (I/IHI[yKTI/IBHoe Hu 1o aHaHOI‘I/II/I) U BBIBO/JBI,
YMCHUC 0OBCKTUBHO OLICHUBATH I/IH(l)OpMaIII/IIO 0 BCIICCTBAX M XUMHUUYCCKUX IMPOIECCaX,
KPUTHUYCCKU OTHOCUTBCA K HCCBHOHaquOﬁ I/IH(i)OpMaIII/II/I .

Kommynuxkamuenuvie

Obyuarowuiics noaYy4Um 803MOHNCHOCMb OJisl POPMUPOBAHUS
CAe0YIOUUX KOMMYHUKamueHvlx YV]/I:

ITOJIHOC 1 TOYHOC BBIPAKCHHUC CBOUX MBICJIE B COOTBETCTBHUH C 3aJadaMi U

YCIOBHSIMM KOMMYHUKAIIMH,
AJICKBATHOC HCIIOJIB30BAHHUC PCUCBBIX CPCACTB I YUACTHA B OUCKYCCHU H
AprymCcHTannumn CBOEM o3, YMCHHC NIIPCACTABIIATE KOHKPCTHOC COACPIKAHUC C

COOOIIIEHUEM €T0 B MMCbMEHHON U YCTHOM (hopme, OnpeiesIeHHEe CIIOCO00B

B3aMMOJICHCTBUSI, COTPYJHUYECTBO B MOMCKE U cOOpe HHPOpMaIIUK;

OTIpeJieNieHre Croco00B B3aMMOJICUCTBUSI, COTPYAHHUYECTBO B TMOUCKE U cOope

uH(pOpMaIK, y4acTHe B JHAJIOTE, ITITAHUPOBAHNUE OOIINX CIIOCOOOB pabOoTHI,

IIPOABJICHUC YBAKUTCIbHOI'O OTHOIICHUSA K APYTIUM YUaIlIUMCA

OMMCaHUE COAECP>KAHUS BBITIOIHIEMBIX I€MCTBUMN C 11€JIbI0 OPUEHTUPOBKH B
MPEAMETHO-TIPAKTUYECKOU 1S TEIbHOCTH;

YMEHUSI YUYUTHIBATH Pa3HbIE MHEHUS U CTPEMUTHCS K KOOPIUHAIIUU PA3IUYHBIX
MO3UIMI B COTPYIHUYECTBE;

dbopMynupoBaTh COOCTBEHHOE MHEHHE U TIO3UIUIO, apPTyMEHTHUPOBATh W
KOOPAUHUPOBATH €¢ C MO3UIUSIMU MAPTHEPOB B COTPYAHUYECTBE MPU BHIPAOOTKE
00IIIEero PEICHUs B COBMECTHOM JCATEIILHOCTH;

OCYILIECTBIISITh B3aUMHBIA KOHTPOJIb U OKa3bIBaTh B COTPYITHUYECTBE

HeO6XO,E[I/IMy}O B3anMOIIOMOIIIb,

IJIAHUPOBAThH 00IIME CIIOCOOBI PadOTHI; OCYIIECTBISATh KOHTPOJIb, KOPPEKIIHIO,
OLICHKY JICMCTBUII MapTHEPA, YMETh YOEKIaTh;

HCIIOJIb30BaTh aJ€KBaTHBIEC SI3bIKOBBIE CPEICTBA JJIsl OTOOPAKEHUSI CBOUX UYBCTB,
MBICIIe, MOTUBOB M TTOTPEOHOCTEH; 0TOOpakaTh B peuu (OnucaHue, 00bICHEHUE)



coJiep KaHle COBEpUIAEMBIX ACHCTBUM, KaK B (pOpMe IPOMKOU
COLIMAJIM3UPOBAHHOMN peuu, Tak U B (hOpMe BHYTPEHHEN peun;
® pasBUBATb KOMMYHHUKATHUBHYIO KOMIICTCHIHWIO, HCIIOJIB3yd CPCACTBA YCTHOﬁ n
MMCbMEHHON KOMMYHHKAIIUHU TIPH padoTe ¢ TeKCTaMy Y4eOHUKA U TOTIOTHUTEIbHON



TUTEPATypOH, CIIPaBOYHBIMH TAOIHIIAMH, IPOSBISATH TOTOBHOCTH K YBaKEHUIO
WHOM TOYKH 3pEHUS TPUOOCYKICHUU PE3YIbTaTOB BHITIOJHEHHOM pabOTHI .

Ilpeomemmnuvie pezyromamaol

Obyyarowutics HAYYUMCsL:

® MPUMEHSATH OCHOBHBIE METOIbI IO3HAHUS : HAOJIOICHHUE, H3MEPEHHE, IKCTICPUMEHT;
® OIKCHIBATh CBOMCTBA TBEP/ABIX, KUIAKUX, TA3000pa3HbIX BEIIECTB, BBIACISSN UX
CYHICCTBCHHBIC ITPU3HAKU
® PpACKpBIBATh CMBICII 3aKOHA COXPAHEHUSI MACChI BEILIECTB, ATOMHO-MOJIEKYJIIPHOU
TEOPHUH;
® paznyaTh XUMHYECKUE U (PU3NUECKHUE SIBJICHUS, Ha3bIBATh IPU3HAKU U YCIIOBUS
MPOTCKaHUA XUMHUYCCKUX pCaKHHﬁ;
co0JIr01aTh MpaBuiIa 6€30MacHON padOTHI MPU MPOBEACHUN ONBITOB;
M0JI30BaThCS JTAOOPATOPHBIM 000PYIOBAHUEM U TTOCYI0M;
oJIy4aTh, COOMpPATh ra3000pa3HbIC BEIICCTBA U PACIIO3HABAThH UX;
XapaKTepu30BaTh (HU3NYECKHE M XMMHYECKHUE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPraHWYECKUX COECTUHEHUM, MPOBOJAUTH OIBITHI, TOATBEPKIAIOIINE
XUMHUYECKHE CBOMCTBA U3YUEHHBIX KJIACCOB HEOPTAaHUYECKUX BEILIECTB;
® PpACKpBIBaTh CMBIC]I TIOHSTHUA «PacTBOP», BBIYUCIATH MACCOBYIO JIOJIIO
PacTBOPEHHOTO BEIIECTBA B pACTBOPE, TOTOBUTH PACTBOPHI C ONIPEACTICHHOM
MacCOBOM J10JI€ll PaCTBOPCHHOTO BEIIECTBRA;
® XapaKTepHU30BaTh 3aBUCHUMOCTh (PU3MYECKUX CBOMCTB BEIIECTB OT THIIA
KPUCTAJUIMYECKOW  PEIICTKH,  ONpEeAesiTh BUJ  XHMHYECKOM  CBS3M B
HEOPraHWYECKUX COCJTUHCHUSAX;
® PACKpBIBATh OCHOBHBIC MOJIOKEHUS TCOPUHU AJIEKTPOIUTUUECKON TUCCOIUALINH,
COCTaBJISITh YPABHEHMS DJIECKTPOJIUTUYECKOW JIMCCOIMALIMU KHUCJIOT, IICIIOYCH,
COJICH M peaKIuii HOHHOTO OOMEHa,
® PpACKpbIBaTh CYIIHOCTh OKHCIMTEIbHO-BOCCTAHOBHUTEILHBIX PEAKIUH, ONpPEACISITh
OKHCJIUTEINIb U BOCCTAHOBUTEIb, COCTABJIATH YPABHEHUSI OKUCIUTEIBHO -

BOCCTaHOBHTeHBHBIXpeaKLII/Iﬁ;

® Ha3bIBaTh (PAKTOPHI, BIMUSIONIUE HA CKOPOCTh XUMHUYECKOU PEaKIIHH;

® XapaKTepU30BaTh B3aUMOCBSI3b MEXKY COCTABOM, CTPOSHUEM U CBONCTBAMU
HEMCTAJIJIOB U MCTAJIJIOB,

® [POBOAUTH ONBITHI IO MOJTYUYECHHUIO U U3YUYECHHUIO XUMUYECKUX CBOMCTB Pa3IMUHbIX
BEILIECTB;

® TpaMOTHO OOpamnaThCs ¢ BEUIECTBAMU B MTOBCEIHEBHOM )KU3HH.

Obyuarowuiicst NOIYYUM 803MOHNCHOCHb HAYUUNBCSL:

® BBIJIBUTaTh U IPOBEPSTH dKCIIEPUMEHTAIBHO THIOTE3bl O XMMUYECKUX CBOMCTBAX
BEIIECTB Ha OCHOBE HMX COCTaBa M CTPOCHUS, MX CIHOCOOHOCTHM BCTyMHaTh B
XUMUYECKHUE PEAKLNH, O XAPAKTEPE U MPOIYKTAX PAZTUYHBIX XUMUYECKUX PEaKIUM;

® XapaKTEepU30BaTh BEIIECTBA MO COCTABY, CTPOCHUIO U CBONCTBaM, yCTaHABIMBATbH



MPUYIHUHHO-CJICACTBCHHLIC CBA3U MCIKAY JaHHBIMHA XaPAKTCPUCTUKAMHA BCIICCTBA,

¢ COCTaBJIATH MOJICKYJIAPHBIC U IMOJHBIC HOHHBIC YPABHCHUA 110 COKpaH_[éHHBIM
HWOHHBIM YpaBHEHUSIM;

® JIPOrHO3UPOBATH CIOCOOHOCTD BCIICCTBA MPOABIATH OKHUCIHUTCIBHBIC WIH
BOCCTAHOBUTEIBHBIE CBOMCTBA C y‘léTOM CTEIICHEH OKMCJICHUS JJIEMCHTOB,
BXOAAIIKNX B €I'0 COCTAaB,

® BBIJBUTaTh U MPOBEPATH SIKCIIEPUMEHTATIBHO TUIIOTE3bI O PE3YJIbTAaTaX BO3JACUCTBUS
pa3nuyHBIX (PaKTOPOB HA U3MEHEHHE CKOPOCTH XUMUYECKON PEaKIIuH;

® HCIIOJBb30BAThb HpI/IO6peTéHH]':>Ie SHaHUA OJIA SKOJIOTUYCCKU I'PaMOTHOT'O
MOBE/ICHHUSI B OKPY>KaloIlel Cpeie;

® CMOJIb30BaTh MPUOOPETCHHBIC KIIOYEBbIE KOMIIETCHIIMU TIPU  BBIMOJIHEHUH
IIPOEKTOB U PEIICHUN YUeOHO-UCCIIEIOBATEIHCKUX 3a/1a4 110 U3yYEHUIO CBOMCTB,
Croco00B MOTYYEHHUS U PACIIO3HABAHUS BEIICCTB;

e 00BLEKTUBHO OLCHUBATDH I/IH(l)OpMaIII/II-O 0 BCHICCTBAX U XUMHWYCCKUX ITPOLCCCAX,

® O0CO3HaBaTb 3HAYCHUC TCOPCTHUUYCCKHUX 3HAHUM 10 XUMUU JJIA Hp&KTPI‘I@CKOﬁ
NCATETFHOCTH YEIOBEKa,

¢ CO3daBaTb MOACIM MU CXCMbI IJIA PCUHICHUSA y‘le6HBIX N IIO3HABATCJIBbHBIX 3aJa4,
[IOHUMATh H€06XO)II/IMOCTB CO6J'IIOJ]€HI/I$I HpClIHHCElHHfI, npeajlaracMbixX B
HHCTPYKIUAX 110 UCITOJIB30BAHHIO JICKAPCTB, CPCIACTB OBITOBOM XMMHHU U Ap .

DopMbI KOHTPOJISI

KonTtpons pe3ynbratoB 00ydeHus: B coorBeTcTBuu ¢ nanHoi OIl mpoBogutcs B hopme
NUCBMEHHBIX M DKCIIEPUMEHTAJIBHBIX  paboT, MpeamnoyiaracTcsi  MPOBEACHUE
MIPOMEKYTOYHOM U UTOTOBOM aTTECTALIUH .

Hpomeafcymouuaﬂ ammecmauusn

JIJis  OCyIIECTBJICHHUS MPOMEKYTOYHOW aTTECTAIlU HCIOJIb3YIOTCS KOHTPOJIbHO-OIICHOYHBIC
MaTepHalbl, OTOOp COAEpN aHHUS KOTOPBHIX OPHUEHTHPOBAH HA TMPOBEPKY YPOBHS YCBOCHHS
CUCTEMBbl 3HAaHMM W yMEHHH — WHBAPUAHTHOTO SApa COJACPKAHUS JACUCTBYIOIIUX
o0pa3oBaTeIbHON MPOTrpamMMBbl IO XUMHUU ISl 00111e00pa30BaTeIbHBIX OpraHu3auii. 3agaHus
MIPOMEKYTOYHON aTTECTAI[MU BKIFOYAIOT MaTepUa OCHOBHBIX Pa3felioB Kypca XUMUHU.



TemaTu4yeckoe NIIAHUPOBAHUE

8 ki1acc

Ne Kon-so Ucnonb3osaHue

n/n Tema CopepikaHue LieneBas ycTaHOBKA ypoKa yacos MnaHupyembie pe3ynbrathbl o6opyaoBaHma

1 MeToabl no3HaHua Bl [NpakTndeckasa padbota N2 1 3HaKOMCTBO C OCHOBHbIMM 2 YMeHVe Nonb30BaThCs [Jatumk  TemnepaTypb
XUMWU. «3yyeHmne cTpoeHns MEeTOAaMM HayKK HarpeBaTeNbHbIMM NPUOopPaMm (TepMonapHbIN),
JKCNepuUMeHTabHble naaMeHm» CNMPTOBKA
OCHOBbI XMW

2 Metoabl no3HaHusa B JlTabopaTopHbIn onbIT N2 1 3HaKOMCTBO C OCHOBHbIMU 1 Onpeaenatb BO3MOXHOCTb [datumnk  Temnepartypel
XUMUM | «[1o Kakown TemnepaTypbl MEeTOAaMM HayKK NpOBeAEHMNS peakLIMii U NPOLLECCOB, | (TepMONapHbIi),
JKCNepuUMeHTabHble MOXHO Harpetb Tpebyrowmx HarpeBaHns CNMPTOBKA
OCHOBbI XMW BELLECTBO?»

3 MeToabl no3HaHMA B JTabopaTopHbIn OnbIT N2 2 [aTtb npeacTaBneHne o 2 YMeHue BbibnpaTtbh Npmbops! A1 [atunk TemnepaTypsl
XUMUU. «3mepeHune TeMnepaTypbl| TOUHOCTU U3MEPEHU NPOBEAEHNA U3MEPEHWI, TPEOYIOWMX [ MAaTUHOBLIN, TEPMOMETP,
JKCNepuUMeHTabHble KMNeHnsa BOAblI € MOMOLLBHO| LMdPOBbIX AAaTUMKOB M TOYHOCTW MOKa3aHWI . aneKTpmYeckas
OCHOBbI XMW [laTymka TemnepaTypbl 1 aHaNoroBbIx NPOOPOB namMTka

TEPMOMETPa»

4 Metozbl no3HaHmsa Bl J/labopaTopHbI onbiT N2 3 CohopmupoBatb 2 3HaTb NPOLLECChl, NpoTeKarowme npun | datumk  TemnepaTtypsl
XUMUU. «OnpesenenHne Temnepatypbl | NpeacTaBaeHne o NNaBAEHMN BEWECTB u nx| (TepMOMNapHbIi)
SKCMEPUMEHTaNbHbIE NNaBAEHNA N KPUCTANM3aLMK | TemnepaTtype naaBaeHus, KpUCTanam3aumm
OCHOBbI XMW meTanna» 06paTMMOCTV NAaBNEHNA U

KpucTanamsaumm

5 [lepBOHaYanbHblE JlabopaTtopHbii onbiT N2 4 JKCneprMeHTaabHOe 2 YMeTb OT/MYaTh BOAONPOBOAHYHO BOAY | AdaTumk
xvmuyeckne noHatma . | «OnpeaeneHue onpeaeneHve OT ANCTUAANPOBAHHOM, 3HATb, 371EKTPONPOBOAHOCTH
YncTble BeLLecTBa U BOAOMPOBOAHOM 1| ANCTUANNPOBAHHOM U noyemMy ANS NPOBeLEHMA LMPPOBOM MMKPOCKON
cMecu ANCTUANNPOBAHHOM BOAbI» BOAOMPOBOAHOM BOAbI 3KCMEPUMEHTOB MCMONb3YHOT

AVCTUANMPOBAHHYHO BOAY
6 [NepBOHa4vanbHble [leMOHCTPaLNOHHbIN V13yueHme XMMmnuyeckmnx 1 YMeTb oT/n4aTh dun3nueckrel JlaTumk Temnepatypbl

XMMN4Yyeckme rnoHATUA .

dusnyeckme n
XUMUYECKME ABNEHNS

akcnepumeHT N2 1
«BblaeneHve 1 nornoweHve
Tenna — NpusHak

XMMUYECKOM peakunm»

ABNEHWUN

npoueccbl 0T XMMNYECKNX peaKLLVIPI

MAaTUHOBbLIN




Ne Kon- Ucnonb3osaHue
n/n Tema CopepikaHue LleneBas ycTaHOBKa ypoKa B0 MnaHupyemble pesynbratbl 060pyaoBanms
4yacos
7| lepBOHa4asbHbIE [leMOHCTPaLMOHHbIN N3yueHwve aBneHnn npwm 1 3HaTb, UTO NPV NpOTeKaHNK peakunii [ Mprbop Ana OnNbITOB €
XMMUYeCcKne NoHATUA . | akcnepumeHT N 2 . Pa3N0OXeHUM CNOXHbIX MOJIEKY/Ibl BELLECTBPA3PYLLAKOTCA, @ | I/1EKTPUYECKMM TOKOM
[MpocTble 1 CNoXHble | «Pa3noxeHne BOAbI BelLlecTB aTOMbl COXPaHAKOTCA (419 BELLEeCTB C
BellecTBa INEKTPUYUECKMM TOKOM» MOJIEKYNIAPHBIM CTPOEHMEM)
8 [[lMepBoHauanbHbIE [leMOHCTPALMOHHBIM JKCnepuMeHTanbHoe 1 3HaTb GOPMYNMPOBKY 3aKOHaM yMeTb | BeCbl 31eKTPOHHbIe
XUMUYecKne noHATKA . | akcnepumeHT N2 3 . «3aKkoH l0Ka3aTenbCTBO  AENCTBUS NPUMEHATb ero Ha MNpPaKkTuKe, Npu
3akOH COXpaHeHuA COXPaHeHMA MacChl BELLLECTB» | 3aKOHa PeLLeHMM pacy THbIX 3aau
MacCCbl BeLLEeCTB
9 [CocraB Bo3ayxa [leMOHCTPALIMOHHbIM JKCNepuMeHTaIbHO 2 3HaTb 06Bb MHYHO AONKO COCTaBHbIX | Mprbop ans
akcnepumeHT N2 4. | onpeaennTs coaepxaHue YyacTer BO3ayxa onpeaeneHus cocrtaBa
«OnpesenenHve COCTaBa | KMCI0pOJa B BO3ayxe BO3Ayxa
BO3Ayxa»
10 | PacTBOpSI JNTabopatopHbI onbIT N2 5 ccnepoBatb 3aBUCMMOCTb 1 imeTb npeacTaBnerHre O pa3HoM [atumk Temnepatypel
«/13yyeHune 3aB1CMMOCTH PacTBOPUMOCTH oT| 33BMCMMOCTN PaCTBOPMMOCTY BELLECTB | MIATUHOBBIN
PacTBOPUMOCTHM BELLECTBAOT | TeMrepatypsl OT Temnepa Typbl
TemnepaTtypbl»
11 | PactBOpb! JNTabopaTopHbI onbIT N2 6 Moka3aTb 3aBMCUMOCTb 3 YMeTb MCMoNb30BaTh LMPPOBOM LindpoBoin Mnkpockon
«HabntoseHve 3a pocTom PacTBOPUMOCTU OT MWKPOCKOM ANA N3yYeHna Gpopmbl
KpW1cTannos» Temneparypsl | Kpyictannos
12 | PactBOp®I . NabopatopHbii onbiT N2 7 ChopmmpoBaTb MOHATUA 1 IMeTb NpeacTaBneHve o pas amyHon | [latuvk Temnepartypel

«lepechbILLEeHHbIA pacTBOpP»

«pa3baBNeHHbI PacTBOp»,
«HaCbILLEHHbIN pacTBOP»,

«MepechILLeHHbI pPacTBOP»

HaCbILWLEHHOCTN
pPacTBOPAEMbBIM BELWLECTBOM

pacTeopa

MAaTUHOBbLIN




Ne Kon-so Ucnonb3osaHue
n/n Tema CopepikaHue LleneBas ycTraHOBKa ypoKa 4acos MnaHupyemble pesynbTatbl 06opyaoBaHMA
13 | PacTtBOp®I MpakTnyeckas pabota N2 3 CdhopmmposaTb 2 YMeTb onpeaensitb KOHUEHTPaLMIO [aTtumk onTnyeckom
«OnpepenerHne npeacraBneHue O PacTBOPA, MCMNONb3YAUHCTRYKLMIO [ MIOTHOCTH
KOHLEHTPpaLuMn BeLecT KOHL,eHTpaumu BeLlwecTsa 1
KONOPUMETPUYECKMM MO KOJIMYECTBEHHOM aHaNn3e
KannbpoBOYHOMY rpadmky»
14| Kpucrannornaparsl NabopaTtopHbiit onbIT N2 8 CohopmumpoBaTth NOHATME 1 3HaTb CNOCOBHOCTb [aTtunk Temnepatypel
«OnpeaenenHne Temnepatypbl | «Kpuctannormapat» KpWCTannormapaToB paspyLllatbca | n1aTMHOBLIN
Pa3NoXeHus NpW HarpeBaHMM
Kpuctannornapata»
15| Knacesl MpakTnueckas pabota N2 2 | CHTE3 COM U3 KUCAOTbI U1 2 YMeTb NpOBOANTL NpOCTenLImE Lindposon mukpockon
HeopraHM4eckmx «[TonyyeHne meaHoro oKcuaa MeTanna CMHTE3bl HEOPraHMYeCKMX BELLECTB C
coeanHermin . CBOMCTBa | Kynmopoca» MNCNOb30BAHNEM MHCTPYKLIMM
KMCnor .
16 | Knaccbl MpakTnueckas pabota N2 4 [ ChopmmpoBaTtb 2 YmeTb onpegensats pH pacTtBopoB Hatunk pH
HeopraHn4eckmx «Onpezenenve pH pactBopoB | npeactasieHne o pH
COENHEHUN . KWUCAOT U LWenoYen» Cpefbl Kak
OcHoBaHuA XapakTepnCTKM
KMCNOTHOCTM pacTBOpa
17| Knaccbl JlabopaTopHblin onbIT N2 9 CdhopmmposaTb 1 MprMeHATb YMEHNS no| Aatunk pH
HeopraHn4eckmx «Onpepenenve pH pasanuHbixX | NpeacTaBaeHne O Lwkane onpeaenenvto pH B MpakTnyeckom
CoeAMHEHUN . cpen» pH LeATeNbHOCTH
OcHoBaHuA
18 | Knacchl JlabopatopHbln onbIT N2 10 | SkCcneprMeHTanbHO 2 [MoHMMaTb CYLLIHOCTb NpoLiecca Hatunk pH, no3atop
HeopraHn4eckmx «Peakuns HerTpanmsaumm» . | fokasaTb XMMUYECKME HenTpanM3aLmm 1 NPUMEHNTb 06b Ma XMAKOCTU
CoenHeEHUI . [eMOHCTPaLMOHHbIM CBOMCTBa NpOLECC HeMTpanm3aLmm Ha bropeTka, AaTumK
Xnmmnyeckme cBOMCTBa | akcnepmmeHT N2 5 . npakTuke TemMnepaTypsl
OCHOBaHMM

OCHOBaHUN

«OcHoBaHwuA . Tennosow
3P dPekT peakumm rmapokcnaa
HaTPWA C YrNEeKNUCbIM ra3om»

I'U'IaTl/IHOBbIl\/II, AaTyvnK
JaBeHNA, MarHMTHaA
MeLlaKa




19

CBowcTBa
HeopraHU4eckmnx
coeMHEeHU

NabopatopHbii onbiT N2 11
«OnpepaeneHne KMCAOTHOCTM
NoyBbI»

Icmonb30BaThb
NOJlyYeHHbIe 3HaHVA ANF
onpeaenenHus
KMCIOTHOCTM PacTBOPOB

YmMmeTb on peaeniatb KNCIOTHOCTb
nmo4yB

Hatunk pH




Ne T c Kon-so n Ucnonb3osaHue
ema oaepXKaHue e/ieBanA YCTAHOBKa OKa NaHUpyemble pe3ysibTaTbl
n/n AcP H ¥ P yacos Py Pesy o6opypoBaHus
20 XvMmyeckasn cBAasb [leMOHCTPaLMOHHBIA ONbIT [NokazaTb 3aBMCMMOCTb 1 YMeTb onpeaendrts 1M [atumk Temnepartypel
NQ 6 «Temnepatypa nnasneHnsa | GU3nMUYeCcKmx CBOMUCTB KpUCTaNAMYeckmx peLl ToK Mo MNATUHOBBIN, AATUMK
BELLECTB C Pa3HbIMUTUMAMW | BELLLECTB OT TMNa TemnepaTtype naaBaeHus TemnepaTypsl
KPUCTaNNYECKMX PeLl TOK» | XMMNUYECKONCBA3N TEePMOMNapPHbIi
21 ViTorosoe 3aHATHe 3alnTa NpoeKToB OueHka pe3synbratoB 2
LEeATENbHOCTH
UTOIO: | 34
TemaTnueckoe NJIaHMPOBaHUE Y4eOHOr0 MaTepuaJia
9 kaacc
Ne Tema CopeprkaHue LleneBan yctaHOBKa Kon- | MnaHupyemble pe3ynbrathbl Ucnonb3oBaHue
n/n YpOKa BO o6opyaoBaHua
Yyacos
1 Teopwns [leMOHCTPaLMOHHBIA ONbIT NokaszaTb, UTO 1 [ 3HaTb, UTO pacTBOpEHME — [aTtunk Temnepatypel
INEKTPONUTUYECKOM N2 1 «TennoBon apdhekT pPaCcTBOpPEHME BELLECTB bU3MKO-XMMMUEeCKMIMNpoLIEeCC NNaTUHOBBIN
Anccoumanmm PacTBOPEHNA BeLLEeCTB B MMeeT paj NPU3HaKoB
BOAE» XMMUYECKON peakLimn
2 Teopwu4 MpakTnyeckaa pabota N2 1 BeeseHwe NoHATUI 2 | YmMeTb aKCnepuMeHTanbHO Aatuumk
3NEKTPOANTUYECKON «INEKTPONTLI U «3N1EKTPOUT» U onpesenaTb 31eKTPOAMTbI U 371€KTPONPOBOAHOCTA
Anccoumanmm HE3NIEeKTPOIUTbI» «HE3NEeKTPONNT» HEe3/1eKTPOINTI
3 Teopus NabopatopHbi onbiT N2 1 CoopmumpoBatb 1 | 3HaTs, Kakoe BavaHVe | datumk
3NEKTPOANTUYECKON «BnuaHue pactBoputensHa | npeacTaBaeHne O BANAHUM OKasblBaeT BOAa Ha | 371eKTPONPOBOAHOCTA
Anccoumanmm Anccoumanmio» pacTBOpuTENA Ha AVccoumaLmto BeLecTsa

AnccoLmaumio
INEKTPONNTA




YmeTb onpeaenaTb CMNbHbIE U

Teopwu4 NabopatopHbii onbiT N2 2 JKCMNepUMeHTaNbHO BBECTU cnabble 3nekTpoAnThl ¢ nomoubto | Jatumk
INEKTPONNTNYECKON «CuAbHble 1 Cnabble NOHATUE «CNabbi JaTynKa 371eKTPONPOBOAHOCTH
anccoumanmm . 3/1EKTPOIUTBI» INEKTPONUT»
CunbHble 1 cnabble NIEKTPONPOBOAHOCTA
3N1EKTPONUTI
Teopwusa NabopaTtopHbiin onbiT N2 3 CoopmunposaTtb 3HaTb 3aBUCUMOCTb Hdatunk
3NEKTPONUTUYECKOM «3aBMCUMOCTb npeacraBaeHve o 3/1IEKTPONPOBOAHOCTM PACTBOPOB | 3N1EKTPOMNPOBOAHOCTH
Anccoupanmm 371EKTPOMNPOBOAHOCTH 3aBUCMMOCTH OT KOHLEHTpaLMM MOHOB

PACTBOPOB CUAbHBbIX 3N1EeKTPONPOBOAHOCTA

3/1EKTPOJIUTOB OT PacTBOPOB OT KOHLEHTPALLMM

KOHL,EHTPaLMM MOHOB» MOHOB
Teopusa MpakTnyeckaa pabota NQ 2 | 3akpenuTb NpeACTaBAEHNED YMeTb 3KCNepuMeHTaNbHO Hdatunk
3N1EKTPOUTUYECKOM «OnpeaeneHve KOHLEHTpaLmn | 3aBMCMMOCTH onpeAenaTb KOHLEHTPaUMIO COMN [ 3N1eKTPONMPOBOAHOCTY
Anccoumanmm COMIM MO 3NEKTPOMPOBOAHOCTU | SN1EKTPOMPOBOAHOCTH B pacTBOpE C MOMOLLbIOAATUMKA

pacTBoOpa» PacTBOPOB OT 3/1EKTPONPOBOAHOCTH

KOHLEHTPaLMn MOHOB

Teopwus JNTabopaTopHbI onbIT N2 4 NccnepoBatb  0COBEHHOCTM MprMeHATb 3HaHWA O peakumn | datumk
3NEKTPOANTUYECKON «B3avmogenictene npoTtekaHua peakumm HenTpaaM3aumm B MHBIX | 31eKTPONPOBOAHOCTY,
anccoupanmm . rmapokcnaa bapusa C CepHOM | HerTpanmnsaumm YCNOBMAX Ao3aTop 06b Ma

PeakUun NOHHOTO
obmeHa

KUCAOTOM»

XMAKOCTY, BropeTka

Teopwu4
3NEKTPONNTUYUECKOM
Aanccoumaumm

NabopatopHbivi onbim N2 5
«Obpa3oBaHue conen
aMMOHMA»

JKCNepUMEHTabHO NOKa3aTh
0bpazoBaHMe MOHOBMPHU
peakumm ammmaka c

KNCNoTaMn

3HaTb, 4TO BCe pacTtBOpPMMbIE B

BOJ4E COMM ABNAKOTCA CUJIbHBIMA

INEKTPOINTaMN

HaTtumk
371EKTPONPOBOAHOCTH

XnmMnyeckme peakunmn .

OkuncanTenbHo-
BOCTAHOBUTE/IbHbIE
peakumm (OBP)

NabopatopHbir onbiT N2 6

«M3yyeHne peakLmm
B3aMMOJENCTBMA  CynbduTa
HaTPWA C NePOKCMAOM BOAO-

poaa»

I/I3yquV|e OKNCINTESIbHO-
BOCCTAaHOBNTEJIbHbIX
npoueccos, Nportekaruwmx
BblAeNIEHNEM SHEPTUN

meTb NpeacTaBaeHve o
TENa0BOM 3ddekTe
OKUCAUTENBHO-
BOCCTaHOBUTEbHbIX peakLmii

[aTtunk TeMnepaTypbl
MAaTUHOBbLIN




Ne Tema CopepikaHue LleneBas ycTraHOBKa ypoKa Kon-so MnaHupyemble pesynbratbl Ucnonb3oBaHue
n/n yacos o6opyaoBaHua
10| Xumunueckme peakumm . | JlabopaTtopHbii onbiT N2 7 [lokasaTtb, UTO B npoLecce 1 IMeTb NpeacTaBaeHnda O pas- Hatumk pH
OBP «/13meHeHve pH B xoae npotekaHuna OBP BO3MOXHO JINUHBIX MPOAYKTaxX
OKWCIUTENIbHO- obpasoBaHMe KWUCNOTbI UK OKNCINTENBHO-
BOCCTAHOBWTE/IbHbIX Lwenoyun BOCCTaHOBUTE/IbHbIX PeakLuii
peakLmin»
11 Xnmunyeckme peakumm . | JlabopatopHbln onbim N2 8 KonnyectseHHO 2 3HaTb, 4TO MeTajbl aaarotcal JaTunk HanpaxeHna
OBP «CpaBHUTE/IbHAA OXxapakTepun3oBaTtb BOCCTAHOBUTENAMW C pPa3HOM
XapakTepucTmKa BOCCTAHOBUTE/IbHYHO BOCCTaHOBWTEIbHOM
BOCCTaHOBUTE/IbHOM CNOCOBHOCTL METaNNOB CNOCOBHOCTBIO
CNOCOBHOCTU METANN0B»
12| XuMuyeckue peakumm . | JeMOHCTPALMOHHbIE  OMbIThI | MI3yunTb 3aBMCMMOCTb 2 3HaTb 3aBUCMMOCTb CKOPOCTH Mpwnbop ana
Ckopoctb xummueckon |NQ 2 «/3yueHne  BavAHUA [ ckopocTm peakuum oT peakLmmn OT pasinyHblX GakTOPOB — | UANFOCTPALMM
peakumm Pa3INYHbIX GakTOpOB Ha Pa3/INYHbIX GakTOpPOB TemMnepaTtypbl, KOHLUEHTPauUmm 3aBUCMMOCTU CKOPOCTU
CKOPOCTb peakLmm» pearvipyroLLMx BeLLecTs, XMMUYECKOWN peakumm OT
KaTanm3aTopa, NPUPOAbI BELLECTB, | yCIOBUIA
naoLWaan ConpuUKOCHOBEHNA
BELLEeCTB
13| Hemetannbl . [anoreHbl | AeMOHCTPaLMOHHBIA ONbIT JKCnepuMeHTanbHoe 1 3HaTb dusmyeckme 1 xummnyeckne | Annapat Ana
N2 3 «/3yueHne dnsnyecknx u [ naydeHne  ouandecknx U CBOWCTBA ra/iOreHos . npoBeAeHus
XMMMUYECKMX CBOWCTB XI0Pa» | XMMUYECKMX CBOMCTB X/10pa YMeTb 3anucbiBaTh YpaBHEHWA XUMNYECKMX MPOLLECCOB
peakumi ranoreHoB ¢ metannamy, | (AMNXP)
HemeTaNaMu, Ux PasanyHyro
| OKMCAUTENBHYH CMOCOBHOCTb
14| FanoreHsl Mpaktnyeckaa pabota N2 3 [ Onpezennts  coaepxaHue 2 YMeTb MPUMEHATb [atymk xnopna-moHoB
«OnpesenenHne CoAepXaHna | X0pUA-MOHOB B NOHOCENEKTUBHbIE AaTUMKM

XNIOPWUA-VOHOB B NMNTLEBOW
BOJE»

ncaneayemMbix pacTtBopax




Ne Tema CopepiaHue LleneBas ycraHOBKa ypoKa Kon-Bo MnaHupyemble pesynbratbl Ucnonb3oBaHue
n/n yacos o6opyaoBaHua
15 |CepoBoaopoga, [leMOHCTPaLMOHHBIA ONbIT: | MI3yunTb nabopatopHsblie 1 3HaTb n1abopaTopHble cnocobbl | Annapat Ans
cynbdunapl «[onyyeHne cepoBoOAOPOAa M | CNOCObbI MONyYeHUs noNyyYeHns CeEpOBOAOPOAR, €r0 | MPOBEAEHMA XMMUYECKMX
N3yYeHme ero CBOMCTB» . CepoBOAOPOAQ, ero buU3MYecKkne n xmmMmmyeckme peakumin (AMXP), npnbop
NlabopaTtopHbIli OMbIT: CBOWCTBA MCBOWCTBA CBOWCTBA . YMeTb MPOBOAMUTb A8 NOJYyYEHNA ra3oB
«CnHTE3 CEPOBOAOPOAA . CybGnA0B KaueCTBEHHble peakLmmM Ha nnn annapat Knnna
KauecTBeHHble peakumm Ha CEPOBOLOPOA M COM
CEPOBOLOPOA U CyNbOUAbI» CEepOBOAOPOAHOM KMNCNOTHI,
COCTaBNATb COOTBETCTBYHOLLME
YPaBHEHMA XMMNYECKNX PeaKLnii
16 [Hemetannbl . Okenabl | JeMOHCTpauUMOHHbIN OMNbIT N3yunTb CcBONCTBA 1 3HaTb GU3MYeckne n xummyeckune | Annapar 414
cepbl . CepHucrad N@ 4«3yyeHne cBOMCTB CEepPHWCTOro rasa CBOWCTBa CEPHUCTOrO rasa . YmMeTb | npoBeaeHma
Kncaota CEePHUCTOrO rasa u 3aMNnCbIBaTb YPABHEHMA peakLMi [ XMMUUeCcKmx peakumii
CEPHUCTOM KNCNOTbI» rasa c BOZAOW, CO LenoYamm (AMXP)
17 |Hemetannbl . AMmumnak | JlabopaTopHbiin onbiT N2 9 SKCNEePUMEHTaNbHO A0Ka3aThb 1 3HaTb, YTO PACcTBOP aMMMaKaB Hatunk
«OCHOBHble CBOWCTBa NPUHAANEXHOCTb PacTBOPa BOAE — CNabblli 31EKTPO- /T . 3/1EKTPOMNPOBOAHOCTH
aMMMaKa» aMMMaka K cnabbim YMeTb onpesensTb 370 CBOWCTBO C
IN1eKTPOUTaM MOMOLLHO AaTumKa
371EKTPONPOBOAHOCTH
18 |Okcng azorta (IV) [eMOHCTpaUMOHHbIe OnbIThl: | V3yunTb MPOMBILLAEHHbIE U 1 3HaTb NPOMbILLIEHHBIE U TepMope3nCcTopHbIi

«[lonyyeHne okcmaa a3oTa
(IV) 1 n3yueHne ero
cBOMCTB»; «OKNCAEHME OK
cnpa asorta (II) go okemaa
asora (IV)»; «B3aumoaencreme
okchaa asora (IV) c Bogon n
KMCNOPOAOM, MNONyYeHme
A30THOW KUCNOTbI»

nabopatopHble Cnocobbl
nosyyeHna okcuaa asora (IV),
€ro CBOWCTBa, NPUMEHEHWE B
NPOW3BOACTBE a30THOM
KWUCAOTbI

nabopaTtopHble CNocobbl
noayyeHnsa okcmnaa asora (1V),
eropusnyeckme 1 xmmMmyeckme
CBOWCTBA . YMETb COCTaBAATb
COOTBETCTBYHOLLME YPABHEHMSA
XMMUYECKMNX PeakLni .

YMeTb 06bACHATL MPUMEHEHME
okcmaa asorta (IV) B

Npon3BOACTBE a30THOW KNCNOTbI

JaTuMK TeEMMepaTypsbl,
AATUMKPH, gaTumk
371eKTPOMNPOBOAHOCTY,
annapart Ana npo-
BEAEHUS XMMNUECKMX
peakumit (AMXP),
MarHUTHas MeLlanka




n/n Tema CopepikaHue LieneBas ycTaHOBKA ypoOKa Kon-Bo MnaHupyemble pe3ynbraTtbl Ucnonb3oBaHue
vyacos obopyaoBaHusa
19 [ A3otHas kncnota 1 | Mpaktnueckas pabota N2 4 | SkcnepyMeHTanbHO 2 YMeTb 1CMO/b30BaTb [aTumK HUTpaT-MoHOB
e conm «OnpesenenHne HUTpaT- onpeaenvTb CoaepXxaHne MOHOCENEKTMBHbIE AATUMKL ANA
MOHOB B MUTaTE/IbLHOM HUTPAaT-MOHOB B onpeAeneHna MOHOB
pacTBoOpe» pacTBopax
20 | MuHepanbHble NabopatopHbii onbIT N2 10 | SkCnepMeHTaabHO 1 YMeTb 3KCNepuMeHTaNbHO Hdatunk
yAobpeHns «OnpeaeneHne aMMMayHow | pasanyate MOYEBMHY U onpeAenaTb MOYEBMHY 3N1EeKTPONPOBOAHOCTM
CeUTPbI 1 MOYEBUHbI» MUHepanbHble yaobpeHua
21 | Metannbl . NabopatopHbir onbIT N2 11 | SKCnepuMeHTanbHO 2 3HaTb CBOWCTBA COEAMHEHWN Hatumk
Kanbumin . «B3anmogenicreme yCTaHOBWTb Obpa3oBaHmne KasbLMA 1 ero 3HayeHne B 3/1EKTPOMNPOBOAHOCTY,
CoepnHeHus M3BECTKOBOMBOZbIC CPeAHEN 1 KNCNOWN COn NPUPOAE M XU3HU YenoBeka MarHuTHaa MeLanka,
KasbLmA YrNEeKNCIbIMIa3omM» npvbop Ansa NonyyeHus
rasoB wiv annapat
Kunna
22 MeTannbl. NabopatopHbir onbIT N2 12 | ViccneaoBaTh npouecc 1 3HaTb, YTO NMpouecc koppo3nn | Jatunk AaBneHus
«OkmncneHne xenesa BO INETPOXMMNYECKOM MeTaN/I0B npotekaet B
Xeneso B/JIaXHOM BO34yXe» KOppO3uun XXenesa B NPUCYTCTBUN BOAbI 7
BO3Ayxe KMCnopoaa . 3HaTb hakTopbl,
yckopstoLme npovuecc
KOppOo3nu
23 Wtorooe 3aHaTve | 3alumTa NpoekToB OueHka pesy/bTaToB 2
LeATeNIbHOCTH
NTOrO: 34
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