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Bsenenue

B o0yuenun xumuu OOJIbIIOE 3HAUECHHE MMEET SKCIIEPUMEHT. AHAIM3HUPYS PE3yIbTaThl
MPOBEAEHHBIX OIBITOB, YydJamuecs yOeXJaloTcsi B TOM, YTO T€ WJIM HHBIE TEOPETUYECKHE
IIPEJICTaBICHUS] COOTBETCTBYIOT WJIM IPOTUBOpPEYAT pEaIbHOCTH . TONBKO OCYILECTBIASA
XUMHUYECKUH DSKCIIEPUMEHT MOXKHO IPOBEPUTH JOCTOBEPHOCTh IPOrHO30B, CICJIAHHBIX Ha
OCHOBaHMHU TEOpHH .B mporecce SKCIEpUMEHTATBHON PaldOTHI ydaruecs MPHOOPETAarOT OIBIT
MO3HAHUS PEATBbHOCTH, SIBISIONIMICS BaKHBIM ATarioM (OPMHUPOBAHUSA Yy HHUX YOEKICHHIH,
KOTOpbIE, B CBOIO OYEpE/Ib, COCTABISAIOT OCHOBY HAy4HOIO MHUpPOBO33peHus . Peanusanus
YKa3aHHBIX IeJel BO3MOXKHA TPH OCHAIIEHWH MIKOJBHOTO KaOWHETa XUMHH COBPEMEHHBIMH
npubopamu 1 obopynoBaHueM . B pamkax HanuoHaibHOTO mpoekra «OO0pa3oBaHUE» 3TO CTAJO
BO3MOXHBIM OJiarojiapsi CO3aHHI0 B 00111€00pa30BaTEeNbHBIX OpPraHU3alUsAX, PACIOJIOKEHHBIX B
CEJIbCKOM MECTHOCTM M MaJjblX TIOpoJaX, LEHTPOB OOpa30BaHMS €CTECTBEHHO-HAYyYHOU H
TEXHOJIOTHYecKo! HanpasieHHocTel « Touku pocta» . BHeapenue 3Toro o0opyioBaHus MO3BOJIUT
KauyeCTBEHHO M3MEHMTH Ipoliecc oOydeHus: XuMuu . KosmyecTBEHHbIE SKCIIEPUMEHTHI MTO3BOJIST
MOJIy4yaTh JOCTOBEPHYIO MHPOPMAIMIO O MPOTEKAaHUM T€X WM MHBIX XUMUYECKHX Ipoleccax, o
cBolcTBax BemecTB . Ha ocHOBe MoJydeHHBIX SKCIIEPUMEHTANIBHBIX JaHHBIX 00ydaeMble CMOTYT
CaMOCTOSITEJIbHO JIeJIaTh BBIBOJBI, 0000IIATh pe3yJabTaThl, BBIABIATH 3aKOHOMEPHOCTH, YTO
OJIHO3HAYHO OY/IEeT CIOCOOCTBOBATH MOBBILIEHUIO MOTUBALINN O0YyYEHUS MIKOJIbHUKOB.

ens u 3amaun

* Peanusanuss OCHOBHBIX OOIIE00pa30BaTENbHBIX MPOrpaMM IO Y4eOHBIM MpeaMeTam
€CTECTBEHHO-HAYyYHON HANpaBJICHHOCTH, B TOM 4YHCIE B paMKaX BHEYPOUHOU JIesTeNTbHOCTH
00yJaroImXcs;

* pa3paboTka M peanu3anus Pa3HOYPOBHEBBIX IOMOJHUTEIBHBIX OO0I€00pa30BaTEeIIbHBIX
IIPOrpaMM €CTECTBEHHO-HAay4YHOMN HANpaBJIEHHOCTH, a TaKXK€ MHBIX MPOrpaMM, B TOM 4HUCIIE B
KaHUKYJISIPHBIM IEpUOJ;

* BOBJICUCHHE YJALIUXCS U NE€JArOTH4eCKuX paOOTHUKOB B IPOEKTHYIO JEATENbHOCTD;

* OpraHu3anys BHEy4eOHO! e TENbHOCTU B KAHUKYJIAPHBIN IEpUO, pa3paboTKa U peanu3anus
COOTBETCTBYIOLIMX OOpa30BaTENIbHBIX MPOrpaMM, B TOM YHUCIE AJs Jlarepeil, opraHu30BaHHBIX
00pa30BaTeNIbHBIMU OPraHU3aLMsIMU B KAHUKYJISPHBINA IEPUO/;

* TOBBbIIEHHE MNPO(PECCHOHAIBHOIO MAacTepCTBa IEJAarorMyeckux pabOTHUKOB LEHTPA,
peaTn3yoLUMX OCHOBHBIE U JJONOJHUTEIbHbIE 00111€00pa30BaTeIbHbIe IPOrPaMMBl;

Co3nanne nentpa «Touka pocta» npeanoaraeT pasBuTHe 00pa3oBaTeNbHON HHYPACTPYKTYPbI
o0mieo0pa3oBaTebHOM  OpraHu3anuy, B TOM 4YHCJIE OCHalleHue o011eo0pa3oBaTenbHOM
OpraHu3aluu:

* 000pyI0OBaHUEM, CpPEACTBAMH OOYY€HHs] M BOCIMTAHMS JUId U3ydeHHs (B TOM 4YHCIE 3KC-
NEePUMEHTAJIBHOI0)  MPEIMETOB, KYypCOB, JUCHMIUIMH (MOAYyJei) ecTecCTBEHHO-HaydHOMH
HalpaBJICHHOCTH IIPU pealMu3allud OCHOBHBIX 0O0LIe00pa3oBaTeNbHBIX IPOrpaMM M J0-
MIOJIHUTEJIBHBIX 0011e00pa30BaTeIbHbIX MPOrpaMM, B TOM YMCIE JUIsl PACHIMPEHUS COAEPIKaHUS
yueOHbIX npeaMeToB «Dusuka», «Xumusay», «buoaorus»;

00OpyJ0BaHUEM, CPEACTBAMU OOYUEHHUSI U BOCIUTAHUSA JJIS pealln3alluy IporpamMmm J0-
MOJIHUTEIBHOTO 00pa30BaHMs €CTECTBEHHO-HAYUYHOI HAalpaBJIeHHOCTH;

* KOMIIBIOTEPHBIM ¥ HHBIM 00OPYZOBAHUEM .

CoBpeMeHHbIE HKCIEPUMEHTAIbHbBIE MCCIEOBAHUS 110 XUMUM YK€ TPYJHO MpeACTaBUTH 03
UCTOJb30BAHUS HE TOJBKO AaHAJIOTOBBIX, HO M LM(POBBIX H3MEpUTENbHBIX HpubopoB . B
®enepansHoM ['ocynapecrBenHoM Ob6pazoBarensHoM Crangapre (PI'OC) nmponMcaHo, 4TO OJHUM
U3 YHHMBEpCAJIbHBIX Y4eOHBIX AEUCTBHUI, MPHOOpETaeMbIX yUYaIIMMUCSH, JOJDKHO CTaThb YMEHHE
«IIPOBEJICHUSI OTBITOB, MPOCTBIX AKCIEPUMEHTANbHBIX HCCIEIOBAHHUM, MPSMBIX M KOCBEHHBIX
M3MEPEHUH C CIOJIb30BAHUEM AHATIOTOBBIX M U(PPOBBIX U3MEPHUTEIBHBIX IPUOOPOBY.

Y4eOHbIi KCIEPUMEHT 110 XMMHH, IIPOBOAUMBIN Ha TPaIUIIMOHHOM 000pyI0BaHHH, O3
MPUMEHEHHsI IUPPOBBIX JIAOOPATOPUI, HE MOKET ITO3BOJIUTH B TIOJIHOM Mepe PEIIUTh BCE 3a7a4H B
COBPEMEHHOM LIKOJIE. DTO CBSI3aHO C PSAJIOM NPUYHH:



* TPaJMIIMOHHOE MIKOJIbHOE 000PYI0BaHUE U3-3a OTPAaHUYCHUS TEXHUIECKUX BO3MOKHOCTEH HE
MO3BOJISIET TPOBOIUTH MHOTHE KOJTHMUECTBEHHBIC HCCIIEJOBAHNUS;

* JUINTENILHOCTD TPOBEICHUSI XMMUYECKUX HCCIIEJOBAaHUN HE BCErIa COTIacyercs C
JUTUTENTEHOCTBIO YI€OHBIX 3aHATHIA,

* BO3MOKHOCTB TPOBEICHHSI MHOTHX MCCIIEIOBaHUI OTPAaHUYMBACTCS TPEOOBAHUSAMH TEXHUKU
0€30MMacHOCTH U Jp .

Hudposas 1abopaTopusi MOJTHOCTHIO MEHSIET METOIMKY U COJICPKAHNUE IKCIIEPUMEHTAIBHON
JEATEIBHOCTH U PEIIAeT BBIIICTIEPEUHCICHHBIEC TPoOaembl. [LInpokuii ciekTp 1aTInKOB
MO3BOJISIET YYaAIIUMCS 3HAKOMHTBCS C MapaMeTpaMHi XUMHUYECKOTO SKCIIEPHIMEHTA HE TOJIBKO Ha
Ka4eCTBEHHOM, HO M Ha KOJMYECTBEHHOM ypoBHE . [{ndpoBas mabopaTtopust o3BOISIET BECTH
JUTUTENTBHBINA AKCIIEPIMEHT JIa)Ke B OTCYTCTBHE IKCIIEPUMEHTATOPA, & YaCTOTa HX H3MEPEHHUI
HETIO/[BJIACTHA YEIIOBEYECKOMY BOCIPHUSATHIO .

B mpornecce hopmupoBaHHs IKCIIEPIMEHTAIBHBIX YMEHUN YICHUK 00ydaeTcs MpeCTaBIIsaTh
nH(popmalro 00 UccaeI0BaHUU B UETBIPEX BUJIAX:

* B BepOaJIbHOM: OIIMCHIBATh AKCIIEPUMEHT, CO3/1aBaTh CIIOBECHYIO MOJIEIh SKCIIEPUMEHTA,
(uKCcHpOBaTh BHUMAHKE HA U3MEPSICMBIX BEIMYMHAX, TCPMUHOJIOTHU;

* B TAOJIMYHOM: 3aTOJHATH TAOIMIIbI IAaHHBIX, JIEXKAIIUX B OCHOBE MOCTPOCHUS rpapuKoOB (IIpU
ATOM Y YYalIuXcsl BO3HUKAET MEPBUYHOE MPEICTABICHHE O MAcIITabax BEJIMUIHNH);

B TpaMueCcKOM: CTPOUTH I'paUKH 10 TaOJIMIHBIM JAHHBIM, YTO JaéT BO3MOKHOCTB TTepexo/ia K
BBIIBIDKEHHIO THITOTE3 O XapaKTepe 3aBUCUMOCTH MEX]Ty BETHUYMHAMH (TIPH STOM yIHTENb
MOKa3bIBACT MMPEUMYIIECTBO B BU3yaTH3aIMN 3aBUCHMOCTEH MEX/Ty BEJIN - YNHAMH, HATJISITHOCTD U
MHOTOMEPHOCTb); B BUJIE€ MAaTEMATUYECKUX YPAaBHEHUM: TaBaTh MATEMAaTHYECKOE OTIMCAHNE
B3aMMOCBSI3U BEJIMYUH, MaTeMaTH4eckoe 0000IIeHHe.

[lepexon OT KaxaOTo dSTama MpeICTaBICHHUS HHPOpPMAIMHM 3aHHMaeT JOBOJBHO OOJBLION
MMPOMEXYTOK BpeMeHH. B 7—8 Kimaccax 3ToT mporiecc HeoOX0IMM, HO B CTapIIUX KJIaccaX MOYKHO
ObLTI0 OBI ATO BpeMs IMOTPATHTHh HA perieHue Oosee BaXHBIX 3a/1ad. B 3ToMm 1urane mugposbie
1a00paTOPHM CYIMIECTBEHHO SKOHOMST BpeMsl. ITO BpeMsi MOKHO moTpaTuTh coriiacio ®I'OC na
(dbopMHpOBaHHE MCCIENOBATEIBCKUX YMEHUN YYallluXCs, KOTOPbIE BBIPAKAIOTCS B CIEIYIOIIUX
NEUCTBUSIX:

. ompesesieHrue IpooIeMbl;

. MIOCTaHOBKA HUCCJIEI0BATENbCKON 3a1a4u;

. IUTAaHUPOBAHUE PEIICHUS 3a/1a4H;

. MIOCTPOCHHUE MOJIETICH;

. BBIJIBH)KCHUE TUIIOTES;

. SKCIIEPUMEHTAaJIbHAs MPOBEPKA TUIIOTE3;

. aHaJIU3 JIAHHBIX SKCIIEPUMEHTOB WU HAOIIOICHU;
. (dhopMynupoBaHKe BHIBOIOB.

[Mocneanue ToAbl Yy  ydamuxcs  HAOMIOMACTCS  HU3Kas  MOTHBAIUA — H3yYCHHUS
€CTECTBEHHO-HA-YUHBIX JUCIMIUIMH M KaK CJICACTBHE MaCHNE KauyecTBa 00pa3oBaHHUs.

[TocraBnsieMble B IKOJIBI COBPEMEHHBIE CPEICTBA 00yUEHUs, B paMKax mpoekTa « Todka pocTay
CoJiepaT Kak YK€ XOpOIIO HM3BECTHOE OOOPYJOBAaHWE, TaK W MPHUHIUIHAIBHO HOBOE. JTO
upoBbie JTA0OPATOPUM M JATYMKOBBIC CHUCTEMBL. B OCHOBY 00pa3oBaTeibHON MpPOTPAMMEI
3a-JIO)KCHO TIPUMEHEHHE IUPPOBBIX JabopaTopuii. TemaTuka NMpeIoKEeHHBIX 3KCIIEPUMEHTOB,
KOJIMYECTBEHHBIX OIBITOB COOTBETCTBYET CTPYKTYPE NMPUMEPHON 00pa3oBaTeIbHOM MPOTrpaMMBI
Mo XWMHUH, cojepxanuto DeaepalbHOrO TOCYJAPCTBEHHOTO 00pa30BaTENLHOTO CTaHIApTa
(®I'OC) cpennero (moHOTO) 001IET0 0OOpPA30BAHMUSL.

PaccMmoTpeHHBIE B TOCOOMH OMBITHI MPOIILIH HTUPOKYIO anpoOaruo. MHOTOIETHsISI TPaKTHKA
WCIOJIb30BaHUS XUMHUYECKUX MprOopoB, I1J] B mikosie mokasana, 4To COBPEMEHHbBIE TEXHHYECKUE
cpeicTtBa OOy4YeHHS HOBOTO TMOKOJICHHS TO3BOJISIFOT JIOOUTHCS BBICOKOTO YPOBHSI YCBOCHHS
y4eOHOTO MaTepualia, yCTOWYMBOIO pOCTa IO3HABATEIBHOTO HWHTEpEca IIKOJIBHUKOB, T.C.
MPEOJI0JIETh T€ MPOOJIEMBI, O KOTOPBIX TaK MHOTO TOBOPST, KOTJIa pPeUb 3aXOJUT O COBPEMEHHOM



IITKOJIBHOM XUMUYECKOM 00pa30BaHUU.
JlaHHOE METOMYECKOE MOCOOKE a[PeCOBAHO YUUTEISIM XUMHUH, KOTOPBIC PEaT3YIOT
o0Opa3oBaTelibHbIC TIPOrPAMMBI C HCIT0JIb30BaHHEM 000pyaoBanus «Touka pocTtay.

Hopmarusnast 6aza
1. ®enepanbublii 3ak0H 0T 29.12.2012 Ne 273-®D3 (pex. ot 31.07.2020) «O6 obpa3zoBanuu
BPoccuiickoit @eaepanumny» (¢ u3M. u 01, BCTyI. B cuity ¢ 01.09.2020).

2. TIlacnopt HammoHanbHOTO MpoekTa «O0pa3oBanuey (yrB. nmpesuanymom CoBera mpu
[Ipesunente PD no crparernyeckoMy pa3sBUTHIO U HALIMOHAJIBHBIM IIPOEKTaM, IIPOTOKOJI OT
24.12.2018 Ne 16).

3. TocymapctBennas mnporpamma Poccuiickoit @enepamun  «Pa3ButHe 00pa3oBaHHSDY
(yrBepkieHa nocraHoByieHueM IIpasurensctBa PD o1 26.12.2017 Ne 1642 (pen. ot 22.02.2021)
«O0 yTBepKIeHUH rocyIapcTBeHHON porpammel Poccuiickoit deneparuu «Pa3putne
00pa-30BaHUS.

4. TlpodeccuonanpHeiif crangapt «llemaror (nmemparoruyeckas JesTENbHOCTh B JIOIIKOIbHOM,
HavyaJIbHOM 00IIIeM, OCHOBHOM OOIIIeM, CpeTHEM 00I1IeM 00pa3oBaHuy), (BOCIIUTATENh, YIUTEh)»
(pen. ot 16.06.2019 1.) (Ilpuka3z MunuctepcTBa Tpyaa U cOnUambHOM 3auuThl PO o1 18 okT0ps
2013r. Ne 544H, c n3mMeHeHUsAMH, BHECEHHBIMM ITPUKAa30M MUHUCTEPCTBA Tpy1a U con3amuTel PO
otT 25 nexabpst 2014 r. Ne 11151 u ot 5 aBrycra 2016 1. Ne 422H).

5. Tlpodeccuonanphusbrit cranaapt «llemaror qonoaHUTETHFHOTO 0Opa30BaHUs IeTeH U
B3pocibeix» (IIpukaz MunuctepcTBa Tpyaa u conuanbHou 3amuTel PO ot 5 mas 2018 r. Ne 2981
«O0 yrBepxkaeHuu mnpodeccruoHaabHoro crangapra «llemaror IOMONHUTENBHOrO 0Opa3oBaHUs
JETEH ¥ B3POCIBIX)).

6. denmepanbHBI TOCYIApCTBEHHBIM 00pa30BaTEIbHBIM CTaHAAPT OCHOBHOTO OOIIEro
oOpazoBaHusi (yTBepKIEH mNpHKa3oM MUHHUCTEpCTBa 00pa3oBaHUs W Hayku Poccuiickoi
®enepanun ot 17 nexadpst 2010 r. Ne 1897) (pen.21.12.2020).

7. ®denepanbHBI TOCYNApCTBEHHBIM 0Opa30BaTENbHBIA CTAaHAAPT CPEOHETO  OOIIero
oOpazoBanusi (yTBepkIEH mpuKazoM MuHucTepcTBa oOpa3zoBaHus u Hayku Poccuiickoit
Oenepanuu ot 17 mast 2012 1. Ne 413) (pen.11.12.2020).

8. Meroauueckue peKOMEHJAMKW IO CO3JaHUI0 U (QYHKIMOHUPOBAHHUIO JETCKHUX
texHonapkoB «KBaHtopuym» Ha 06a3e o00meoOpa3oBaTeIbHbIX OpraHu3aluil (yTBEpPHKICHbI
pacnopsbkeHueM MunuctepcTBa npocpenieHus Poccuiickoit @enepanuu ot 12 auBaps 2021 r. Ne
P-4).

9. Meroanueckue peKOMEHIAINH 110 CO3/1aHuI0 U (YHKIIMOHUPOBAHUIO LIEHTPOB
uudpoBoroodpazoBanus «IT-ky0» (yrBepKAeHbBI pacopsskeHHeM MUHHCTEPCTBA MTPOCBELICHUS
Poccuiickoit ®enepanuu ot 12 stuBapst 2021 r. Ne  P-5).

10. Meroanueckue peKOMEHIAIMH IO CO3AAHUIO U (PYHKIIMOHUPOBAHHIO B 00I11€00pazoBa-
TEJIbHBIX OPraHU3alMAX, PACTIONOKEHHBIX B CEIbCKONH MECTHOCTH U MaJIbIX FOpPO/iax, IEHTPOB
00pa3oBaHUs €CTECTBEHHO-HAYUYHOM M TEXHOJOTrH4YecKoi HampaBieHHocTel («Touka poctay)

(yTBepiKIeHBI pacnopsbkeHneM MuHHCTEpCTBa pocBelenust Poccuiickoii deepanuu ot
12 suBaps 2021 r. Ne P-6).



OcCHOBHBIC TIOHATHS U TEPMUHBI

B MeToanueckoM nocoOuun HCIOb3YIOTCS CICAYIOUINE TOHATUS U TEPMUHBL:

Touxa pocma — 310 (QenepanpHas CeTh IEHTPOB 0Opa3oBaHMs IU(POBOTO, €CTECTBEHHO-

HAy4YHOTO, TEXHUYECKOTO M TYMaHUTAPHOTO NpOQHIs, OPraHM30BaHHAs B paMKaxX IMPOEKTa

«CoBpeMeHHas IIKOJIa.

Lughposas  (komnviomepnas) nabopamopus (LIJI), HporpaMMHO-aNIapaTHRIA KOMIUICKC,

JATYMKOBAs CUCTEMa — KOMIUJIEKT Y4eOHOTO 000pyIOBaHMS, BKIIIOYAIOIINN W3- MEPUTEIbHBIN

070K, UHTEpdEic KOTOPOTO MO3BOJISIET 00ECTIEYNBATh CBA3h C MEPCOHAIBHBIM KOMITBIOTEPOM, U

Ha0Op JaTYMKOB, PETUCTPUPYIOIINX 3HAUCHHS PA3INYHBIX (PU3NIECKUX BEITHMUNH.

AIIXP — amnmapar ajs NpOBEACHUS XUMUYECKUX PEaKLUUi C TOKCHYHBIMH Tra3aMH U IMa-pamu,

3aMKHYTBIX Ha ITOTJIOTUTEb.

bana xombunuposannas npenHazHaueHa JUisl HarpeBa CTEKJISHHBIX U (ap(opoBBIX COCYAOB C

peareHTaMu 10 OIpENeNEHHON TeMIIepaTyphl B 3aBHCHMOCTH OT TEIUIOHOCHUTENs. B kauecTBe

TEIJIOHOCHUTEIS BBICTYIIAET BoJia (BOsiHAs OaHs), peYHOM MecoK (T1e- couHas 0aHs), crelalbHble

KUAKOCTHU ( HaTIpUMeEp, MaciigHas OaHsl).

Ilpubop onsa noayuenus eazos (npuoop Kuprowkuna) — TPOCTEHIINNA TPUOOP IATIOTYIEHUS

HEeOOJIBIIIOTO KOJMYECTBA Ia30B. BrITyckaeTcs B JIEMOHCTPAIIMOHHOM U YI€HUYECKOM BapHaHTax.

Cocyo Jlanoonema (mpoOupka ABYXKOJEHHAs) — TMPEACTABISIET COOOW JIB€ CHAsHHBIE O]

OTIpENIENIEHHBIM YTIIOM TPOOUPKH ¢ OAHUM ropioM. [Ipumensiercs mist JeMOHCTpaIiy 3aKOHA

COXpaHEHHS MACCHI BEIIECTB B XUMUYECKUX PEAKITHIX.

Mewanka  macHumnas ~ —  YCTPOWCTBO  JUIsl  TEpEMEIIMBAHMUS  KHUAKOCTEH, ¢

MTOMOIIBIOBPAIIAIONIETOCS B MArHUTHOM TOJIE SIKOPSI.

KpaTkoe onucanue noaxoa0B K CTPYKTYpUPOBAHHIO MaTepHalIOB

B o6pazoBarenshoit mporpamme (OIT) mpeacTaBieHsl CAeAYIONNE Pa3/Ieibl:

MeTo1bl U3y4eHHsI BEIIECTB U XUMUYECKUX SBJIEHUI. DKCIIepUMEHTaIbHbIE OCHOBBI X1 -MHUH.
[lepBoHauanbHbIE XUMUYECKUE TIOHSATHUSI.

PacTtBOpBI.

OcHOBHBIE KJIaCChl HEOPTAHUYECKUX COCTUHEHUH.

Teopust MeKTPOTUTHUECKON AUCCOIHALIHH.

XUMUYECKHE pPeaKlUu.

XUMUYECKHUE TIEMEHTHI (CBOMCTBAa METAILJIOB, HEMETAJIJIOB U UX COEAMHEHUN ).

B ocHOBY BblJeneHus TaKUX Pa3AeioB 3aJOKEH XUMHMYECKUN SKCIEPUMEHT, TPaJuLMOHHAS
cucteMa u3ydeHHs XuMHuH. OCHOBHOW (GOpMON YYEOHOW IEATETBLHOCTH SBISICTCS XUMHUYECKHM
OKCIEPUMEHT, MPOBOAUMBIA B BHUJIEC IJA0OPATOPHBIX, MPAKTUYECKHX pPAOOT M JEMOHCTpAIIHil.
JIeMOHCTpaIMOHHBIA AKCIEPUMEHT MPOBOJIUTCS B TOM CIy4ae, €ClIM OH OMAaceH JUIsl BHIIOJIHEHUS
yUYAIIUMHUCS UM UMEIOIIHICS TPUOOP MPEACTaBICH B €IMHCTBEHHOM SK3EMILISAPE.

s u3yueHus: npeamera «XUMHs» Ha dTare OCHOBHOTO 001ero obpazoBanus otsoautcs 140
4acoB:

8 xmacc —70 gacos; 9

kiacc —70 Jacos.

Jannast oOpasoBaTenbHas mporpamMma OO0EcleyrBaeT YCBOCHHE YYAlIUMHUCA BaKHEHIIUX
XMMHYECKUX 3aKOHOB, TEOpUH M TMOHATHH; (opMHpyeT MpeNCTaBIeHHE O pOJIM XUMUU B
OKpYXXalollleM MHUpe U XU3HU uesoBeka. [Ipy 3TOM OCHOBHOE BHHUMAaHHE YIENSAETCS CYLUIHOCTH
XUMHUYECKUX PEaKIUi U METOJIaM MX OCYIIECTBICHUS.

OaHMM W3 OCHOBHBIX MPUHIMUIOB MOCTPOCHHUS MPOTPAMMbl SBJISIETCS MPUHIUI JOCTYITHOCTH.
DKCIepUMEHTANIbHBIE JaHHBIE, IIOJYYEHHBIC YUYAIIMMUCS TPU BBIMOIHEHUH KOJUYECTBEHHBIX
OTIBITOB, TO3BOJIAIOT YYAIIMMCS CaMOCTOSATEIBHO JeNaTh BBIBOJBI, BBISBISATH 3aKOHOMEPHOCTH.
[Tonxomapl, 3a0K€HHBIE B COJEpKaHUE MPOTrpPaMMBbl Kypca, CO3Aal0T HEOOXOAWMBIE YCIOBHS JUIS
CHCTEMHOIO YCBOEHHUS yYallUMHUCS OCHOB HAayKH, s OOecHeueHHsl pPa3BUBAIOLIETO U
BOCIMTBIBAIOIIETO BO3/ICHCTBUS 00yUEHUS Ha IMYHOCTD yyamerocs. @opmMupyemble 3HaAHUS JTOKHbBI
CTaTh OCHOBOM CHCTEMBbI YOEKICHHI IIKOJbHUKA, IEHTPAIbHBIM SIPOM €ro Hay4yHOTO
MHUPOBO33PCHUS.

NoogokrowdE



Omnucanue MarepuatbHO-TEXHUYECKON 0a3bl IEeHTpa
«Touka pocTa», UCHOIB3YEeMOT0 ISl PeaTn3aluuo0pa30BaTEIbHBIX IPOTPAMM B PAMKax
NIpenoAaBaHus XUMUU

MarepuanpHO-TexXHHUECKas 0a3a neHTpa «Todka pocray BKIIOYAeT B ce0s COBPEMEHHBIE U
KJaccudyeckue npudopsl. [locneanne mponutn MHOTOJIETHIOK anpoOaiyio B MIKOJIE U TOTYYHIN
NpHU3HAaHUE y yuuTened xumuu. K HEUM OTHOCSTCS: mpHOOp s IEMOHCTPAlMU 3aBUCHMOCTH
CKOPOCTH PEaKIMH OT Pa3IMYHbIX (PAKTOPOB, ammapar s MPOBEACHUS XUMHYECKHX PEaKIIHi,
puOOp AJIS OTIBITOB C AMEKTPHUECKUM TOKOM, MPUOOP LTS M3y4EeHHUSI COCTaBa BO3/yXa U MHOTHE
Apyrue. YUUThIBasi MPAKTHYECKUI OMBIT IPUMEHEHHUS! JAHHOTO 000PYIOBaHUS HA YPOKaX XUMHH,
MBI JaqUM JIMIIb KpaTKOe omucaHue npuOopoB. OCHOBHOW AakIEHT cIellaéM Ha OIHMCAHWUU
U(PPOBBIX TA00PATOPHIA U MX BOSMOKHOCTSIX.




Lughposas (kxomnvromeprnas) naabopamopus (ILIJI), nporpaMMHO-aNNapaTHBIA KOM-TUIEKC,

JATYNKOBAs CUCTEMa — KOMIUIEKT Y4eOHOTO OOOPYAOBaHUS, BKIIOYAIOIIMA W3- MEPUTEIBHBIN

010K, nHTep(deric KOTOPOTO MO3BOJISIET 00ECIICYNBATH CBS3b C TIEPCO- HATBHBIM KOMITBIOTEPOM, U

HabOp JNATYMKOB., perHCTPUPYIONNX 3HAUECHUS PA3INUHBIX (PU3NUECKUX BEITHUHH.

Jlamuuk memnepamypel n1amuHosslil - IPOCTON U HAAEKHBIN TaTUMK, IPEAHA-3HAYEH IS

M3MEpEHUs TeMIIepaTyphl B BOJAHBIX PacTBOpaxX U B Ta30BBIX cpenax. Mimeer
pasznuuHbIil quana3on usMepenuit ot -40 no +180 °C. Tex-HUUEeCKUE
XapaKTePUCTHKH JIATYMKA YKa3aHbI B MHCTPYKIIUU TI0 IKCIUTyaTaIlHH.
Jlamuuk ~ memnepamypvl  mepmonapuuliIpeHa3HAaYeH  JJIs
u3mepenus temrnepatyp 10 900 oC. Hcnonb3yeTcst py BHIMOTHEHUN
paboT, CBSI3aHHBIX C U3MEPEHUEM TEMIIEPATyp IUIAMEHH, IUIABJICHUS U
Pa3I0KEHNUS BEIIECTB.
Jamuuk onmuyeckou naiomuocmu (KOJOPUMETP) — MpeAHA3HAUEH
JUTSS M3MEPEHUsS] ONTHYCCKOW TUIOTHOCTH OKpAIICHHBIX PacTBOPOB
(puc. 1). Ucnionb3yercs ipu u3yde-uuu tTeM «PactBopbi», «CKOpOCTh
XHUMHYECKHAX PEaKIHi», ONMPEICICHHH KOHICHTPAIIUU OKPAIICHHBIX
WOHOB HJTH CO-

Puc. 1. JlaTuuk onThye- e
B KOMIUIEKT BXOJAT TaTYMKKU C Pa3IMYHOM JUIMHOW BOJIH TO-
KIOBCTSE 2 1y IPOBOJHMKOBBIX HCTOUHHKOB CBeTa: 465 u 525 uM. O0b-
HCCTICAYEMOTOg \IKIOBEThI COCTABIISIET 4 MJI, ITTMHA ONTHYECKOTO MyTH —

BCIICCTBA

THE310 1A

CKOMH IUIOTHOCTH: 1
KroBE€Ta 1JId

10 mm.
! MonpoGuble XapakTepuCTUKU NATYMKOB, METOJAUKH HACTPOMKH M MpaBUIa paboThI
MOXKHO Haiitu B kHure «Vcnosb3oBanue nudpoBbIX 1abopaTopuil mpu 0Oyu4eHUU XUMUU B
cpenueit mkosey. (M.: bu-

HoM. JIabopatopus 3Hanwmii, 2014. — 229 c.)
Jlamuux pH npeaHasHaueH A ©3MepeHus BoJopoaHoTo nokaszatens (pH). B Hacrosi-iee Bpems B
LIKOJIY MOCTYMAIOT KOMOMHUPOBAHHBIE JAaTYUKH, COBMEIIAIOIINE B ce0e CTEKIISTHHBIN 3JIEKTPOJI C
AJIEKTPOJIOM CPAaBHEHHUS, UTO JiejaeT paboTy 0 U3MEPEHUIO BOJAOPOJHOIO MoKasarens Ooee
koMmbopTtHO#. J{namazon uzmepenuit pH ot 0—14. Ucnions3yercst i1 u3mMepeHus: BOJOPOHOTO
MOKa3aTessl BOJHBIX PAaCTBOPOB B Pa3Iny-HBIX UCCIIEI0OBAHUAX 0OBEKTOB OKPY)KAIOIIEH CPE/IbI.
Jamuuk snexmponpogoonocmu peiHa3HAYeH 7151 U3MEPEHHUs YIeIbHOM AIEeKTPO-IIPOBOIHOCTH
KUJKOCTEH, B TOM YHCIIE U BOJHBIX PACTBOPOB BellecTB. [IpuMensieTcs npu u3ydeHuu Te0pun
ANIEKTPOJIUTUYECKON TUCCOLUAIINH, XapaKTEPUCTHK BOJHBIX PACTBOPOB.



Jamuuk xnopu/[-uonos NCONB3yeTCs sl KOJIMYECTBEHHOTO OMPEACIICHUSI COACP-KAHUS HOHOB

XJIOpa B BOJHBIX pAcTBOpax, IIOYBE, MPOAYKTaX NHUTaHWs. K JaT4WKy MOJ-KII0YaeTcs

noHOCeNeKTUBHBIN 3nekTpos (MCD) (paboumii 3MEKTPOJ), MOTEHIIMAI KOTO- POTO 3aBUCUT OT

KOHIICHTPAIIMK OIpPEICIAEMOr0 HOHA, B JaHHOM Cllydae OT KOHIIEHTpa- Iuu aHuoHoB Cl.

[Morenmmman HWCD  ompenensitoT OTHOCHUTEIBHO  JJICKTpOJa CPaBHEHHS, Kak IIPaBHIIO,

XJIopcepeOpsHOTO.

Ha pucynke 2 noka3zana o0mas cxema ucronbzoBanus UCD i KOJIMYECTBEHHOTO OTIpe-

2 ..+ 2+ neneHus KOHIEHTpAIU
(axruBHOCTH ) pasnuybiXx HoHOB: CI,NO, NH, Ca. OcHoBHOMI
3 4 KOMIIOHEHT JH00TO

NCD — wmemOpana, koTopas pasleiseT BHYTPEHHHUM PacTBOP C TMOCTOSIH- HOW KOHIIEHTpaIuen
OTIPEJICIIIEMOTO HOHA W MCCIICIYEMBIH PAaCcTBOP, a TAKIKE CIY)KHUT CPE/I- CTBOM IEKTPOJMTHIECCKOTO
KOHTaKTa MeXay HuMUA. MeMmOpana o0OnazaeT HOHOOOMEHHBIMH CBOWCTBAMH, MNPUYEM
MIPOHUIIAEMOCTh € K MOHAM Pa3HOTrO TUIIA PA3IINJHA.
Puc. 2. YcranoBka s
ompeseie-Husl KOHIIEHTPaIuu
(aKTUBHOCTH) XJIOPHJI- HOHOB B
pactBope. A: 1 —xkopryc gatuuka
quist onpenenenus Cl- nonos; 2 —
pa3zbém
MicroUSB.I.IHmogxmroueHus K
KoMITbIoTepY; 3 — pa3zbém BNCmis
MOJKITI0Ue-HUsl pabodero
a7eKTpoa; 4 — pa3zbeM Ist
MOJIKIIIOYEHUS AJIEK- TPoAa
cpaBuenus. b: 1
—MOHOCE-JICKTUBHBIN 3JIEKTPOJI
(pabGoumii IMEKTPOI); 2 — IIACKTPOJ
cpaBHe- HUSA (XJI0pCcepeOpsSTHBIN
ANIEKTPO/);3 — MarHuTHas Melanka; 4 — SKOpb MarHUTHOW MeEIIaIKU

3anperniaercs Tporarb MeMOpaHy 3JIEKTpoJa MaibllaMu U IPUBOIUTH €€ B CONPUKOCHOBE-HUE C
TBEPABIMU TOBEepXHOCTAMH. [Ipu xpanenun MCD dyBcTBUTENbHAas 4YacTh JaTdyuka (Mem-OpaHa)
JOJIKHA OBITh 3allUIlIeHa ClieNUalbHBIM KoJmadukoM. He momyckaeTcsl MCIOJIb30BaTh JIEKTPOJBI C
MOoJIMMEpHOW MeMOpaHOW B cpelax, COAEpKAllUX JIETydue BeIIeCTBA WM Opra-HUYEeCKHe
pactBoputenu. He cnenyer ucnons3zoBate MCD B CUIbHBIX OKUCIUTENAX. [JnuTenb-

2 AKTUBHOCTb HOHOB a — d(peKTHBHAs (KaXKyIascs) KOHIEHTPAHUs ¢ YIETOM PasIM4HbIX B3au-
MOJICHCTBHI MeXay HOHamMH B pactBope. Ilokasarens akTuBHOCTH Pa= -lga. Ilowstue ObLIO
npemio-xeHo B 1907 r. amepukanckuM y4€HbIM . JIproncom kak HOBas IepeMeHHasi, IPUMEHEHHE
KOTOpOil BMe- CTO KOHIIEHTpAIlMHM TO3BOJIIET HCIOJIb30BaTh JUIsl OMMCAaHUS CBOWCTB pEalIbHBIX
PacTBOPOB OTHOCHUTEJb- HO MPOCTHIE YPABHEHMSI, TOTYUYE€HHBIE JUTSI HICATbHBIX CUCTEM.




Hoe HaxoxaeHne MCD B pacTBOpax KpernKUX KHCIOT MU IIEI0YeH PUBOIUT K PE3KOMY U
He-00paTHMOMY COKPAIIEHHIO CPOKA CIIY>KOBI 3JICKTPOa.

Jlamuux numpam-uono6 NpeaHa3HAYCH IS
KOJIMYECTBEHHOTO OIPE/IeNICHIs] HUTPATOB B pa3-
JUYHBIX 00BEKTaX OKPYXKAIOIIEH CPeIbl: BOE,
oBoOMIax, PpyKTax, KOJIOACHBIX M3ACTHUAX U T. II.
Mukpockon yugposoii penHazHauYeH JUIS U3-yUCHHS
(GOopMBI KPUCTAJUIOB W HAOJIONEHUS 3a POCTOM
KPHCTAJLIOB.
Annapam J{ns npoeeoenus Xumuyeckux pe- aKyuti
(A[IXP)  npeaHa3HauyeH  Juid  TOJY4eHUS U
JIEMOHCTpAIIA CBOWCTB TOKCHYHBIX NApOB M Ta30B.
OTH BellecTBa MOJIyYaloTcs B KOJOe- peakTope, U npu
HarpeBaHuu (wim Oe3 HarpeBa- HHsI) razoo0pasHbIe
BEIIECTBA MPOXOJAT Yepe3 MOTIIOTHTEIbHBIE EMKOCTH
(Hacamku) c pacTBO- paMH pPEareHTOB, BCTYMAIOT C
HUMU B peakuuio (puc. 3). I30bITOK ra3a noryomiaercs
KUJAKAMU W TBEPJABIMH pEarcHTaMu, a TakKkKe
AKTUBHPO
BaHHBIM YriaéM. AMMapar yalle BCEro HCIOJIb3y- IOT
- JUIS TIOJIy4€HHUsT W JIEMOHCTpPAallUd CBOMCTB XJOpa,
CEepoBOAOPOIA.
Puc. 3. Anmapar njs npoBeIeHUS] XUMUYECKUX
pe-akumii (AIIXP): 1 — aByropias koiada-peakTop;
2 — nenuTeabHas BOPOHKA I paOOTHI C

TOKCHUY-HBIMU BEILIECTBAMU, MIO3BOJISIET 100ABIIATH

\ HE00X0- AUMOE KOJIMYECTBO )KHUIKOIO peareHTa B
PEaKIMOH-HYIO CMECh, HE J0ITyCKas
pasrepMeTrusanuu npubo-pa; 3 — EMKOCTH
3 (Hacaakm) AJIs KUJIKUX PEareHTOB(IOTJIOTHTEIICH);
4 — xonmnaku; 5 — EMKOCTh (Hacaaka) Jis
CBIITYYUX PEareHTOB

[Ipu mpaBUIBHON AKCIUTyaTallud MpuOOpa AEMOHCTpAIUsi CTAaHOBUTCS YIOOHOU u Oezomac-
Ho#. Ha mpoBeneHue ombITOB TpaTHTCS OKOJIO 3—6 MuH. Xopolllas BU3YyalbHOCTh SIBIISIETCS
MPEUMYILECTBOM 3TOro mpubopa. Tak kak Hpu JAEMOHCTPALMKA OJHOBPEMEHHO IMPOXOJAT He-
CKOJIBKO peakiuii, Ba)KHO MPAaBUIHHO OPraHU30BaTh HAONIOJEHUS YyYalllUMHUCA 3a IMPOTEKalo-
MU nporeccamu. LlenecooOpa3Ho 3amucath Ha JOCKE HA3BaHUA WM (POPMYNbl PEareHToB,
HaXOJSIIUXCS B MOTJIOTUTENBHBIX CKISHKaX. [0 OKOHYaHUU OMBITa HY)KHO CPAaBHUTH M CXOTHBIC
PacTBOPBI BEIIECTB M PE3yJIbTaThl UX MPEBPAILICHUH.

AITXP MOXHO MPUMEHSTh Ha Pa3HbIX dTamax oOyueHus - MPH U3y4eHUH HOBOTO MaTepua- ja,
MMOBTOPEHUH U 3aKPETUICHNH, 0000IIEHNN U CUCTEeMAaTHU3allK 3HaHUH ydaiuxcs. B 3aBucu- moctu
oT mpoduiss o0ydaeMbIX, Leled YpoKa, YpOBHS 3HAHMS YUYAIIMXCS BO3MOXKHBI Pa3IHUHBIC
BapUaHTHl IOCTAHOBKHU AKCIIEPUMEHTA M BbIOOpA pearupyronux BemecTs. OIHaKo Ipy U3yde-HUu
CBOMCTB BELIECTB HE CJIeIyeT OTPaHUYMBATHCS TOJIBKO 3KCIIEPUMEHTOM ¢ ncnoib3oBanueM AITXP.
MHorre AUIAaKTUYeCKHE IIeId MOTYT OBITh JOCTHTHYTHI TOJBKO JIEMOHCTpAIE OMBITOB
BTpaJIULIMOHHON (hopMme.




[Mpumenenne AITXP He orpaHMYMBAETCS BBIIICONMMCAHHBIM 3KcriepuMeHToM. [Tpubop ymoo-
HO TPUMEHSTH MPHU JEMOHCTpAIMU CBOMCTB auokcuaa azota (IV), merunamuna, Opoma, mpu
(bpakIMOHHON TeperoHkn HedTH. B 1eNsIx SKOHOMHHM BPEMEHH €ro MOXHO HCIOJb30BaTh MPHU
A3YYEHUU CBOICTB YIIJIEKUCIIOTO rasa. AIIXP MMOAXOJIAT TS MOJTYYEHHUS
0€3BOTHOHA30 THOMKHUCIIOTHI, OpOMOEH301a, HUITPOOCH301a U IPYTUX COSTNHEHHIA.

[Tpubop coCTOUT M3 OJCTABKU, HA KOTOPOH 3aKPEIUICHBI IBE MAHOMETPUICCKHIE TPYOKH,
KOTOpBIE

CrnpaBoYHHK

Ilpubop [nsa Jlemoncmpayuu 3a8UcCUMOCMU  CKOPOCHIU
XUMUYECKUX peakyuti om pasiuyHvlx )aKkmopoe NCIoJb3yI0T
pu u3ydeHUH Tembl «CKOPOCTh XUMHYECKON peaKiuuy u
TETTI0BOTO A (HeKTa XUMUUECKUX PEAKIIUMN.

[Ipubop Jaét BO3MOKHOCTh SKCIIEPUMEHTAIILHO
WCCTIE0-BaTh BJIMSHUE HA CKOPOCTh XUMHUYECKHX PEAKITUi
cnenyro-mux (GaKTOpoB: MPUPOJIBI PEArupyIONIUX BEIIECTB,
KOH- IIEHTPAIMH PEarupyroIuX BEMIECTB, IJIOMIAIH TPAaHUIIBI
paznena ¢a3 B TeTepOreHHBIX cHucTeMax (MOBEPXHOCTH CO-
MPUKOCHOBEHUSI MEXIY pPEarupyrolIMMu BEIIECTBaMU),
TEeMIIepaTyphl, KaTaau3aropa, HHTruOuTopa.

Puc. 4. TIpubop my1st fEMOHCTpAIUX 3aBUCUMOCTH CKOPOCTH
XUMHUYECKUX PEAKIIUN OT pa3nuuHbIX PpakTopoB: 1 —
MoJIcTaB-Ka; 2
— cocyabl JlanaoneTta; 3 — MaHOMETPUYECKUE TPYOKH
COEIMHSIOTCSA ¢ cocynaMu JIaHI0apTa C TIOMOIIBIO MIACTHKOBON TPyOKH ¢ mpoOKamu (puc. 5).
Mexly MaHOMETPHUYECKUMH TPyOKamMHu Ha MaHeIN HaHEeCceHa IIKana JUid HaONIoJIeHUs ypOBHS
KUAKOCTU B TpyOKax. OKpalieHHON >KUJIKOCTHIO MOXET OBITh PAacTBOP JIOOOr0 KpacHu- TeJs B

BOJIC.

CnpaBoYHUK

Iunemxa-/lozamop — npUCHOCOOICHUE, UCTIOIb-3YeMOE
B Ja00opaTtopuu JUIS OTMEPUBAHHUS oOmpeiae- JIEHHOTO
00bEMa KUIKOCTH. [TUIETKH BBITYCKAOTCS MEPEMEHHOTO
U TIOCTOSIHHOTO 00BbEMa. B komIuiek- Thl 000pyHOBaHUS
JUIE  MEOUIIMHCKUX  KJIacCOB  BXO- AT  yJOOHbBIC
IMUICTKU-03aTOPbl  OJHOKAHAJIbHBIC,  IMO3BOJISIOIINE
HAaCTPOHUTh HEOOXOTUMBIH 00BEM OT- OMpaeMoi )KUIKOCTH
B TPEX Pa3IMUHBIX JMAINa3oHax (puc. 6). Vcnonbp3oBaHue
COBPEMEHHBIX TEXHO- JIOTHH M I[BETOBOH KOJAMPOBKH

Jraria3oHa AO03UPO- BaHHUA JaéT BO3MOXXHOCTb
Ka4yCCTBCHHO, TOYHO, 0e30I1acHo BBITIOJIHATH
IMUTICTUPOBAHUC. IIuneTky UMEOT CMEHHBIE IJIaCTUKOBBIE
HaKOHCYHHKHMU.

Puc. 5. Tlunetku 103aTopsl OJHOKaHATBHBIE TIepeMeHHOro 00béMa: 1 — 110 mi; 2 —
100—1000 mxir; 3 — 10—100 MK



CripaBOYHHK

bans kombunuposannas nperHazHaueHa JUIis HarpeBa CTEKISIHHBIX U (appopoBBIX COCYIOB,
Korzia TpedyeTcsi co3IaTh BOKPYT HarpeBaeMoro cocyzia paBHOMEpHOE TeMIIepa-TypHOE TOoJIe,
n30eXKaTh MCIIOJIb30BAHUS OTKPBITOTO IJIAMEHH U PACKAIEHHOM 3JICKTpHUYe- CKOU Crihpaliv
(puc. 7). Kopmmyc KOMOMHUPOBAaHHOM OaHU cenaH u3 amoMHUHUS. JKUI- KOCTHAS YacTh
KOMOMHHPOBAHHOM OaHM 3aKphIBAETCS KOJIbI[AMU PA3IUYHOTO THAMETPA.

Puc. 6. bans komOuHUpOBaHHas 1abopaTopHasi. A — BopsiHasi Oansi. b — mecyanas GaHs

Jlnst marpeBanusi cocynoB 0 100 °C B kauecTBe TEMJIOHOCUTENS MCIOJB3YIOT BOMYy, KOTJa
Tpe-Oyercsi co3maTh 0Oojee BBICOKYIO TeMIepaTypy MPUMEHSIOT COJIEBbIE  PAacTBOPBI.
Tennonocurenaem MoxkeT ObITh ruLepuH. OH oOecrieunBaeT nHTEpBal Temmeparyp ot 60 mo 180
°C. Bplle 3TOM Temneparypbl INIMIEPUH HAYMHAET pasjlaraThCs W AbIMUTH. [l HarpeBaHus 10
0ojiee BBICOKMX TEMIIEpPATyp HCIOJB3YIOT IIMJIMHIPOBOE MAaclio WM CHJIMKOHOBoe. boiee
0€30MacHO HCIOJIb30-BaTh Ul HAMoOJHEHHs OaHb CyXOW MENKO3epHHUCThIN mecok. OmHako
recouHble OaHW MPOrpeBa-l0TCS HEpaBHOMEpPHO. B cocraB KOMIUIEKTa BXOAMT CHUTO ISt
MIPOCEUBAHUS PEUHOTO MECKa.

HcrounukoM Teria Ajasi KOMOMHHPOBAHHOW OaHM SIBISIOTCS SJIEKTPUYECKUE TUIMTKH C 3a-

KPBITOW CHUPAJIBIO.

CIIp(IBO‘IHHK

IIpubop /{na nonyuenus 2a306 NCHONB3YETCS ISl MOJy4eHUS HEOOIBIINUX KOJTUYECTBIa30B:
BOJIOPO/JIa, KUCIOPOoAa (U3 MEPOKCHIAa BOJIOPOAA), YTIEKUCIOTO ra3a.



Puc. 7. TTorbop 17151 MOIVIEHUS U COOMDaHUS Fa30B

Paboyas mporpamma mo xumMuust 8—9 KI1accoB ¢ UCIMOJIH30BAHUEM
o0opynoBanus neHTpa «Touka pocta»

Ha 6a3e uentpa «Touka pocra» odbecriednBaeTcs peanusalus 00pa3oBaTeIbHbIX IPOrpamMm
€CTECTBEHHOHAyYHOU U TEXHOJIOTMYECKOM HaNpaBIeHHOCTEH, pa3pab0oTaHHBIX B COOTBETCTBUU C
TpeOOBaHUAMU 3aKOHOIAaTENbCTBA B chepe 00pa3oBaHus U C YIETOM PEKOMEHIAIHM
®dene-panpHOro Oneparopa ydeOHOro npeaMera « XuMus».

O6pa3zoBarenbHas MporpaMMa rno3BoJIsIET UHTErPUPOBATh peain3yeMble IMOXO0bl, CTPYK-
TYpY U cojiep KaHHe MPH OpraHu3aluu o0y4eHHsl XuMUU B 8—9 Kitaccax, BBICTPOEHHOM Ha 0a- 3¢
JI000T0 U3 TOCTYMHBIX yueOHOMeToandeckux komiuiekcos (YMK).

Hcnonws3oBanne obopynoBanus «Touka poctay npu peanu3anuu qaHHou Ol mo3BossieT
CO37aTh YCIOBUS:

* ISl PAaCUIMPEHHUS COAEPIKAHUS HIKOJIBHOTO XUMUYECKOTO 00pa30BaHus;

* /1715 OBBIIICHUS TIO3HABATEIbHON aKTUBHOCTH 00YYAIOIINXCS B
€CTECTBEHHO-HAyYHOHO00JIaCcTH;

* 7S pa3BUTHS JIMYHOCTU peOEHKA B IIpoliecce 00yueHUs XUMHH, €ro
CHoCcoOHOCTEH,(POPMUPOBAHUS U YAOBIETBOPEHHUS COLIMATIBHO 3HAYMMBIX HHTEPECOB U
MOTPEOHOCTEHH;

* 117151 paboThI C OAAPEHHBIMU MIKOJLHUKAMU, OPraHU3allMK UX PA3BUTUS B PA3IMUHBIX
00-1acTax 00pa3oBaTeNbHOM, TBOPUYECKOU 1A TEIBHOCTH.

[Inanupyemble pe3ynbTaThl OCBOCHUS YUEOHOTO NpeaMeTa «XUMHUSI»NC OMMCAHUEM
YHUBEPCAIbHBIX yU€OHBIX ACHUCTBUH,
JOCTUTAEMBIX 00YJarOIIUMHUCS
Jluunocmmuvie pe3ynbmamol

Obyuarowuiica noay4um 603MONCHOCHb O POPMUPOBAHUS CLedVIowux TudHocmubix YV/I:

* ompejeNeHrue MOTUBALIMU U3y4eHUsl y4eOHOTO MaTepurana,

* OIICHMBAaHHE YCBAUBAEMOI0 y4eOHOIO MaTepuana, UCXO s U3 COLUATIbHBIX U TMYHOCT-HBIX
LIEHHOCTEH;

* TOBBILIIEHHE CBOET0 00pa30BaTENBHOIO YPOBHS U YPOBHS TOTOBHOCTH K H3YUEHHIO
OC-HOBHBIX UCTOPUYECKUX COOBITUH, CBSI3aHHBIX C PAa3BUTHEM XUMHUU U OOLIECTBA;

* 3HaHME IPaBWJI OBEJICHUS B UPE3BbIUAIHBIX CUTYALMX;

* OLEHMBAaHHE COLMAILHON 3HAUUMOCTH NMpodeccHii, CBA3aHHBIX ¢ XUMUEH;

* BJIAJICHUE MpaBUIIaMH 0€30MacCHOTO OOpALIEHHUs C XUMHUYECKHMMH BELIECTBAMH U
000py-10BaHUEM, TPOSIBIIEHUE IKOJIOTHUECKOH KYIbTYpHI.

Memanpe/[memnvle pe3yromamuol

Pecynamusnvie

Obyuarowuiics NOIYUUM 803MOACHOCIY 0TI POPMUPOBAHUS CledyIouux pe2yrsamusHulx Y'V/I:
* lIeJIeroJiaraHue, BKJItoYasi IOCTAaHOBKY HOBBIX IieNieil, mpeoOpa3zoBaHue MPaKTHYECKOM




3aJau B TIO3HABATEIbHYIO, CAMOCTOSTENIbHBIN aHAIN3 YCIOBHA JOCTIKECHUS 1IETTH Ha
OC-HOBE y4€Ta BBIJICIICHHBIX YUYUTEJIEM OPHUEHTUPOB JICHCTBHS B HOBOM YU4eOHOM
MaTepHare;

* IUIAHUPOBAHUE ITYTU AOCTIIKEHUS LIEICH;

* YCTaHaBJCHHWE I[EJEBBIX IPHOPHUTETOB, BBIICIEHHE  AIBTEPHATHBHBIX  CIIOCOOOB
JOCTH>KE-HHUSI 1IeJIM U BBIOOp HambOosee 3(HeKTUBHOTO Cr1oco0a;

* YMEHHE CaMOCTOSATEIBHO KOHTPOJIUPOBATh CBOE BPEMs U YIPABIATH UM;

* yYMEHHE NIPUHUMATh PEIICHUS B IPOOJIEMHON CUTYAIHH;

* IIOCTaHOBKA Y4E€OHBIX 33J1a4, COCTABJICHHE IIJIaHA U MTOCIIEIOBATEILHOCTH JCHCTBUH;

* OpraHu3anys padoyero MecTa MpH BHITIOJTHEHNH XUMUYECKOTO IKCTIEPIMEHTA;

* TIPOTHO3MPOBAHWE PE3YJIHTATOB OOYUEHHsI, OICHHMBAHWE YCBOCHHOTO MaTepHaia, OIeHKa
KadecTBa W YPOBHSA TMOJYYCHHBIX 3HAaHWH, KOPPEKIHs IUlaHa W crocoba JeHCTBHS
MPUHEO0OXOTMMOCTH.

Ilo3nasamenvhole
Obyuarowuiicss NOAYYUM 803MOICHOCIL OJIsl (DOPMUPOBAHUSL CLEOVIOWUX NO3HABAMENb-HbIX
YVI:

* TIOWCK W BBIJIeTICHHE HH(pOpMaIH;

* aHaJIM3 ycIOBUHM U TpeOOBaHMI 3ajauu, BHIOOp, COMIOCTABICHHE U 0OOCHOBaHME CIOCO- Oa
peleHws 3a/1a9u;

+ BbIOOp HanboIee F3(P(HEKTUBHBIX CIOCOOOB pElIeHU 3a7]aul B 3aBUCUMOCTH OT KOHKPET-HBIX

YCIIOBUH;

* BBIJIBIDKEHHUE U 000CHOBAHUE TUTIOTE3BI, BBIOOD Crtoco0a e€ MpOBEPKH;

* CaMOCTOSITEJIbHOE CO3JaHHE aJIrOpuUTMa JIEATENIbHOCTH TMpPH  pelIeHuu MpolieM
TBOPYE-CKOTO U MMOMCKOBOTO XapaKTepa;

* YMEHHS XapaKTepH30BaTh BEILIECTBA [0 COCTABY, CTPOCHUIO U CBOICTBAM;

* ONHCHIBAaHUWE CBOMCTB: TBEPHABIX, KHUIKHUX, Ta3000pa3HbIX BEILIECTB, BBbIJCICHHE HX
CYUICTBEHHBIX PU3HAKOB;

* u300pakeHHe CcOCTaBa IMPOCTEHIIMX BEUIECTB C IOMOUIbI0 XHUMHYECKUX (OpPMYI H
CYIIHOCTH XMMHUYECKUX PEaKuil ¢ TOMOIIbIO XUMHUUECKUX YPaBHEHHUIA;

* IpOBeJeHHE HAOIIOCHH, OMMCaHNe MPU3HAKOB U YCJIOBUI TEUEHUSI XUMUYECKUX PEaKui,
BBITIOJIHEHNE XUMHUYECKOIO SKCIIEPHUMEHTa, BHIBOJbI HAa OCHOBE aHallM3a HaOMIOJCHUI 3a
SKCIIEPUMEHTOM, pelIeHUE 3ajay, MOJIydeHHEe XUMHUYECKON MH(GOpMaluu U3 pa3- JUYHBIX
HCTOYHUKOB;

* yYMEHHUE OPraHM30BBIBATH UCCIICIOBAHUE C IIENIbIO IPOBEPKU THIIOTES;

* yYMEHHE JeTaTh YMO3aKIIOUeHHs (MHIyKTUBHOE U 10 aHAJIIOTHH) U BBIBOJIBL;

* yMeHHE OOBEKTHBHO OIICHMBATh MH(POPMAIIMIO O BEIIECTBAX M XUMHUYECKHX IpOIleccax,
KPUTHUYECKH OTHOCUTBHCSA K MICEBOHAYYHON HH(POPMAIIHH.

Kommynuxamusnule

Obyuarowuiica noayuum 603MOACHOCMb O/ YOPMUPOBAHUA CLEOVIOUUX KOMMYHUKAMUBHBIX

\AZ/6

* TOJHOE U TOYHOE BBIP@KEHHE CBOMX MBICIEH B COOTBETCTBUH C 33aJayaMH U YCIOBHUAMHU
KOMMYHHKAITIH;

* aJIeKBaTHOE MCII0JIb30BaHUE PEUYEBBIX CPEJICTB JUIA y4acTUs B AUCKYCCHU M apryMEHTalluu
CBOEW MO3MIIMH, YMEHHE MPEJCTABIATh KOHKPETHOE COJepKaHHWE C COOOIIEHHUEMETO B
MIUCHbMEHHOM U YCTHOH (hopMe, onpeiesieHre Clioco00B B3aUMOAECHCTBUS, COTPYTHUUECTBO B
nouicke u coope nHpopMaImu;

* oIpeJiesieHHe CIIOCO00B B3aUMOICHCTBHUS, COTPYITHUYECTBO B MOMCKE U cOope nHopMaImu,
y4JacTue B JUajore, INIaHUpoBaHUE OOIIMX CIIOCOO0B paboThI, MPOSBICHUE YBAXKUTEIHHOTO
OTHOIIEHMS K JIPYTHM Y4JaIlluMCS;




* ONMCAHHWE COJACPNKAHMUSI  BBINOJHAEMBIX JEHCTBUH C 1I€JIBI0 OPUEHTUPOBKU B
IIPEIMETHO-TIPAKTUYECKON JESITEIbHOCTH;

* YMEHHUS YYUTHIBATH PAa3HbIE MHEHUS U CTPEMUTHCS K KOOPIMHALMHU Pa3IMYHBIX MTO3ULUHN B
COTPYJHUYECTBE;

* (QopmynupoBaTh COOCTBEHHOE MHEHHUE M MIO3HIINIO, APTYMEHTUPOBATh U KOOPIUHUPO-BATh €€ ¢
MO3UIHSMHU TAPTHEPOB B COTPYIHUYECTBE MPH BHIPAOOTKE OOIEro PEIIeHUsI B COBMECTHOM
NeSITENIbHOCTH;

* OCYILECTBJIATh B3aUMHBII KOHTPOJIb U OKa3bIBAaTh B COTPYAHUUECTBE HEOOXOAUMYIO

B3aU-MOIIOMOIIIb;

* IUIAaHUPOBaTh OOIIKE CIOCOOBl PabOThl; OCYLIECTBIATh KOHTPOJb, KOPPEKIHIO, OLIEHKY
nercTBUM mapTHEpPaA, yMETh YOK1aTh;

* HCHOJb30BaTh AJIEKBATHBIE S3bIKOBBIE CPEACTBA AJIsi OTOOpa)K€HUs CBOUX YYBCTB, MbIC- JIEH,
MOTHBOB M MOTpeOHOCTEl; oToOpakaTb B peud (omucaHue, OOBSCHEHHUE) CoJepiKa- HHE
COBEpIIaeMbIX JEUCTBUMN, Kak B (popMe IpOMKOM COLMATU3UPOBAHHON peuu, Tak U B (opme
BHYTPEHHEU peuu;

* pa3BUBaTh KOMMYHHUKATUBHYIO KOMIETEHIIMIO, HCIIOb3Yysl CPEACTBA YCTHOM M MUCHMEH- HOM
KOMMYHMKAIIMM TpU padboTe C TEeKCTaMu Yy4eOHHKa W JOMOJHUTEIbHOW JUTEepaTypou,
CIPaBOYHBIMU TaOJIUIAMH, TPOSBISATH FOTOBHOCTh K YBAXKEHUIO MHOM TOUKMU 3pEHUS MPHU
00CY)KJIEHUH Pe3yJbTaTOB BBIMOJIHEHHON paObOTHI.

IIpe/Imemmnvie pe3yromameot

Obyuarowuiicss Hayuumcs:

* NPUMEHSATb OCHOBHbIE METO/Ibl IIO3HAHUS: HAOIOJICHNE, U3MEPEHUE, IKCIIEPUMEHT;

* OIMCBIBATh CBOMCTBA TBEPIBIX, )KUJKUX, Ta3000pa3HbIX BEIIECTB, BHIAEISSA UX CYLIECTBEHHBIE
IIPU3HAKH;

* pacKphIBaTh CMBICI 3aKOHA COXPAHEHUS MACChl BENIECTB, aTOMHO-MOJIEKYJIIPHON TEOPHH;

* pa3nuyaTh XMMHYECKHE U QU3NYECKUE SIBJIICHUS, HA3bIBATh IPU3HAKY U YCJIOBUS MPOTEKAHUS
XUMHUUYECKUX PEAKIINH;

* cobmoaaThk npaBuia 6e30macHoi paboThI IPU MPOBEIACHUH OIBITOB;

* I10J1b30BaThCs JAOOPATOPHBIM 000PYIOBAaHUEM U NTOCYAOMH;

* [OJy4aTb, cCOOMpPATh Ta3000pa3HbIEC BEIIECTBA U paclio3HaBaTh UX;

* XapaKTepU30BaTh PU3NUECKUE U XMMUUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHUUECKUX
COCIMHEHUH, IPOBOJUTH OIBITHI, TOATBEPKAAIOIINE XUMUYECKHE CBONCTBA N3yYEHHBIX
KJIACCOB HEOPraHUYECKUX BEIIECTB;

* pPacKpbIBaTh CMBICI IOHATHSI «PACTBOP», BBIYUCIIATH MACCOBYIO JIOJII0 PACTBOPEHHOTO BEIIECTBA
B pacTBOpE, FTOTOBUTH PACTBOPBI C OIPEAECIEHHON MacCOBOM JI0JIEH paCTBOPEHHOTO BEILECTBA;

* XapaKTepHU30BaTh 3aBUCUMOCTb (PU3NYECKUX CBOMCTB BEIIECTB OT THIIA KPUCTAIIIMUECKON
PEIIETKH, ONPEAEIIATh BUJ XUMUYECKOU CBSI3U B HEOPTaHUYECKUX COCIUHEHUSAX;

* pacKpbIBaTb OCHOBHBIE IIOJIOKEHUS TEOPUH IIEKTPOIUTHUECKON TUCCOLMALINN, COCTABIIAT
YPaBHEHUS NIEKTPOJIUTUYECKON JUCCOLMALUH KUCIIOT, LIEJIOYEH, COJIEH U PEaKIMil HOHHOTO
oOMeHa;

* PAacKphIBaTh CYIIIHOCTb OKHCIIUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKIIHI, OIIPEENIATh OKUCIUTEID
U BOCCTAHOBUTEJIb, COCTABIIATh YPABHEHHS OKUCIIUTEIIBHO-BOCCTAHOBUTEIIBHBIX PEAKIINM;

* Ha3bIBaTh (DAKTOPBI, BIAMSIIONINE HA CKOPOCTh XUMHYECKON PEaKIuy;

* XapaKTEpHU30BaTh B3aUMOCBS3b MEXy COCTaBOM, CTPOEHUEM M CBOMCTBAMU HEMETAJUIOB U
METaJJIOB;

* TPOBOJUTH OMBITHI 1O MOJIYYEHHUIO U U3YUYEHUIO XMMUYECKUX CBOMCTB PAa3IMUHBIX BILIECTB;

* TpPaMOTHO 0OpaIaThCs C BEIIECTBAMH B MOBCEAHEBHOM KU3HH.

Obyuarowuiicsi NOIYYUM 803MONCHOCHb HAYYUMBCAL:
* BBIJIBUraTh U MPOBEPATH IKCIEPUMEHTAIBHO IMIIOTE3BI O XMMUYECKUX CBOMCTBAX BELIECTB



Ha OCHOBE MX COCTaBa U CTPOCHUS, UX CIIOCOOHOCTH BCTYIATh B XUMUYECKHE pe- aKIHH, O
XapakTepe U MPOAYKTAX Pa3IN4YHBIX XUMHUUECKUX PEaKIINA;
* XapaKTepu30BaTh BEIIECTBA IO COCTaBY, CTPOCHUI0O M CBOWMCTBaM, YCTaHaBJIUBATH
NMPHU-YUHHOCJICACTBCHHBIC CBA3U MCIKAY JaHHBIMU XapaKTCPHUCTUKAMU BCIICCTBA,
¢ COCTaBJIAATb MOJICKYJISIPHBIC WU ITOJIHBIC HOHHBIC YPaBHCHUSA 110
COKpaHIéHHI)IMI/IOHHI)IMypaBHeHI/ISIM;
¢ IIPOrHo3upoBaTh CIIOCOOHOCTD BCIICCTBA IIPOABIATL OKHCIIMTCIIBHBIC HWJIIM BOCCTAHOBH-
TEJIbHBIC CBOMCTBA C y‘-IéTOM CTeNeHEeH OKUCICHUS 3JIEMCHTOB, BXOJAIIIUX B €I'0 COCTAaB,
® BBIJIBUTAaTb U HPOBCPATH IKCICPHUMCHTAJIBHO T'MIIOTE3bl O PE3YyJIbTaTax BO3[[€I\/JICTBI/I$I pas-
JUYHBIX (DAKTOPOB HAa U3MEHEHUE CKOPOCTH XMMHUYECKOHN peaKlny;
¢ HCIIOJBb30BAaTh HpI/IO6peTéHHI)I€ SHAaHUA JJId OKOJIOTMYECKH TI'paMOTHOI0 IIOBCIACHUA B
OKpYKarollen cpene;
¢ HCIIOJb30BAaTh HpI/IO6peTéHHI)I€ KIIFOYCBBIC KOMIICTCHIUMW IIPU BBINIOJJHCHHU IMPOCKTOB H
pelieHnr y4eOHOMCCIIeIOBATENbCKUX 3a/1a4 TI0 U3YYEHUIO CBOMCTB, CIIOCOOOB MOTYYSHUS U
pacro3HaBaHUs BEIECTB;
* 0OBEKTHBHO OLCHUBATH I/IH(l)OpMaHI/II-O 0 BEHICCTBaX U XUMHUYCCKUX MMPOoLHECCax;
® OCO3HaBaThb 3HAYCHHUEC TCOPETHUICCKUX 3HAHUH 110 XUMUH JJISA HpﬂKTH‘—ICCKOﬁ NCATCIBHOCTU
YeJI0BEeKa;
¢ CO3JaBaTb MOJCIN U CXEMBI I pCUHICHUSA y’—Ie6HI)IX M TIO3HaBAaTCIJIBHBIX 3aJia4d, ITOHUMATh
HEOOXOIMMOCTh  COOMIOACHUSI MPEANUCAHUM, TMpeajgaraéMblX B HHCTPYKIHSIX IO
HCII0JI30BAHUIO JIEKApCTB, CPEJICTB OBITOBOM XUMHUU U JP.
DOopMBI KOHTPOJISI
Kontpons pesynpraToB oOyueHus B cooTBercTBuM ¢ naHHoW OIl mpoBoauTtcs B dopme
MMCBMEHHBIX M SKCIEPUMEHTAJIbHBIX paboT, MpelnoJiaraeTcsl MpOBEICHHE MPOMEXKYTOUHON H
WTOTOBOM aTTECTallUU.
IIpomesicymounas ammecmayus
Jlyig ocyliecTBiI€HUS MPOMEKYTOYHON aTTECTAllMK HCIOJIb3YIOTCS KOHTPOJIBHO-OLIEHOUHBIE
MaTepuaibl, OTOOp COAEpKaHHSI KOTOPbIX OPHEHTUPOBAH Ha MPOBEPKY YPOBHS YCBOCHHS
CU-CTE€MbI 3HAHUN U YMEHHM — MHBApUAHTHOTIO SIJIpa COJEp>KaHUs JEHCTBYIOUX 00pa30BaTeb-
HOM MPOrpaMMBbl [0 XUMUH 11 00111e00pa3oBaTeNbHbIX OpraHnu3aluil. 3aaHus IpOMEKXyToY - HOU
aTTecTalliy BKIIIOYAIOT MaTepuail OCHOBHBIX Pa3esioB Kypca XUMUHU.
Bapuant pabotsl o teme «Teopust 371eKTPOIUTUYECKON TUCCOLIUALIUAI
1. K xopoio pacTBOPUMBIM 3JIEKTPOIUTAM OTHOCSTCS:

1) ruapoKcH HUHKA 3) cynbdua Gapus

2) docdar nuHKa 4) xapOoHar Gapus

Otser:

2. HawuOoubIiee 4nuciio HOHOB 00pa3yeTcs P PacTBOPEHUH | MOJIb BElIeCTBa:
1) xmopunaa xanus 3) xnopuaa xenesa (1)

2) xmopuzaa Gapus 4) cynwdara sxenesa (111)

OtBerT:



3. BcraBbTe mpomymieHHoe CI0BO.

KoHueHTprpOBaHHBIM PaCTBOP HEKOTOPOT'O BEIIECTBA HE IIPOBOAUT dJIEKTpUYECKUl TOK. IIpu
no0aBJieHUM K KOHUEHTPHUPOBAHHOMY pPAaCTBOPY JABYKPAaTHOTO OOBEMa BOIBI AJIEKTPOIPO-
BOJHOCTh pacTBOpa HEMHOTO yBenwuwiack. [lpw  nampHeilmeM  1OOaBICHWHM — BOJBI
AJIEKTPO-NIPOBOJIHOCTh CHAuala yBEIWYMJIAch, a 3aTeM IepecTana Hu3MeHAThcsA. BemecTBo
OTHOCHUTCSIK_3JIEKTPOJIUTAM.

4. B 1 1 Boubl pacTBopeHbl 1 MoJib Xjopuaa kanust U 1 Mosib noauaa Hatpus. M3 kakuxiByx
APYruX COJIEH MOKHO MPUTOTOBUTH PACTBOP TAKOTO ke cocTaBa? BriOepuTe U3 mepedHs:

1) xyopua HaTpus;

2) HHUTpAT KaJus,

3) woaui Kamus;

4) HUTpar HATpUS;

5) cynbdar HaTpHSL.

3anuunTe HoMepa BIOpPaHHBIX OTBETOB.

Ortger:

5. YcTaHOBHUTE COOTBETCTBUE MEXAY NMPU3HAKAMH PEAKIUl U MCXOJHBIMHU BELECTBAMU: K
KOKJIOW TmMOo3ulmH, O0003HAYeHHOW OyKBOM, TMMOJ0EpPUTE COOTBETCTBYIOIIYIO IO3HIIHIO,
0003Ha-4eHHYIO ITU(POH.

NCXO/IHBIE BEIIIECTBA
TTPU3HAK PEAKLIM 1) Kap6oHnar HaTpus 1 consiHast KUCIOTa
2) Xnopua memu (1) u ruapokcua Kaus
A) 4) KapOoHat HaTpus ¥ XJIOPUJT KA
’AV 3anummTe B TaOIUIly BRIOpaHHBIE U(PHI TIOT
COOTBETCTBYIOIUMHU OykBamu.OTBET:
A|b|B
b) 6. BpiOepuTe 1Ba HCXOJHBIX BEIICCTBA, B3aUMOJICHCTBHIO
KOTOPBIX  COOTBETCTBYET COKpa-IIEHHOE HOHHOE ypaBHEHHUE
peaxkuuu:
2+ .
Fe + 20H = Fe(OH)2
1) FeO 3)FeCl2  5) H20
2) Fe 4)KOH 6) FeClI3
B) 3) Cynbdart xenesa (I11) u ruapoxcna HaTpus

3anummuTe HoMepa BhIOpaHHBIX OTBETOB.

Ortser:

7. Ilpu nmpuMeHEeHHMH IIMHKAa B KadyeCTBE MMKpPOYAOOpPEHMsS €ro BHOCAT M3 pacuéra 4 Kr
Kpcrayuoruapata cyiabdara ruaka ZnSOy4 « 7H,Ona rexrap.

CKOIIbKO 3TO COCTABJISAET B epecyéTe Ha HOHBI ZN?*? 3aluIIuTe YUCIIO ¢ TOUHOCTBIO JI0 LENbIX.

Ortser: T.

8. Uro oOmiero B pacTBOpax, MIMEIOLINX KUCIOTHYIO cpeny? (KpaTkuit oTBeT.)




Kpumepuu oyenusanus pabomul no xumuu
Bepnoe BbINoMHEHNE KX I0TO U3 3afannii 1—3, 8 onjennBaercs 1 Oamiom.
3a MOJHBIN MPaBUIIBHBIN OTBET Ha KaXJI0€ M3 3aaHuil 4 —7 craBuUTCS 2 Oayuia; eciau J0-
mylieHa oJJHa ouroKa, To OTBET orieHnBaeTcs B 1 6amt. Ecnu nomymeHs! 18e u 6oJiee OmmoOKe Wi
OTBETa HET, TO BEIcTaBJsgeTcsa O 0aJoB.

Howmep 3amanus [IpaBHIIBHBIN OTBET Howmep 3ananns IIpaBUIIBHBIN OTBET
1 3 5 231
4 6 34*
Cnalwriid 7 906
13*
8 VYka3zaHno Hammdue
HMOHOB BOJOPOJa

*[Topsimok ciiemoBanus QP B OTBETE HE UMEET 3HAUCHUS.

Hmozosas ammecmayusi

JInst oCyIIecTBIIEHHsT WTOTOBOM aTrrectanuu ncnonb3yrorcss KMMBI, conxepkaHue KOTOPBIX
OPHEHTHPOBAHO Ha MPOBEPKY YPOBHS YCBOCHUS 3HAHHUM M ONIPECIISICTCS] CUCTEMOM TpeOOBaHMI K
MTOJITOTOBKE BBHIIMTYCKHUKOB OCHOBHOM ITKOJIBI. JTa CUCTEMA WHBAPHUAHTHA MO0 OTHOIICHHIO KO BCEM
neiictBytouM OIl mo xumum n7st 0OmeoOpa3oBaTeNbHBIX OpraHU3alui. 3aJaHusT UTOTOBOM
aTTECTallMy BKJIFOYAIOT MaTEpHaJl OCHOBHBIX PAa3/eJIOB Kypca XUMHH.

Paborta cocrout u3 aByx wactei. Yacte 1 comepxut 19 3amaHmii ¢ KpaTKUM OTBETOM,
MOA-Pa3yMeBAIOIIUX CaMOCTOSITENIbHOE (POPMYIUPOBAHKE U 3aIIMCh OTBETA B BUJE UMCIa WU T10-
ClIeIoBaTeIbHOCTH U (p.

Yacte 2 comepxuT S 3aAaHui: 3 3aaHusl 3TOM YacTH MOAPA3yMEBAIOT 3alMCh Pa3BEPHYTOTO
OTBETa, 2 3aJaHMs H3TOM YacCTU MPEIINOJAraroT BBIIOJHEHUE PEAIbHOIO0 XUMUYECKOIO
SKCIEPUMEHTa U OPOPMIICHHE €r0 Pe3yabTaToOB.



KOHmpOJZbHO'OueHOHHble mamepuailbl

Bapuanm nucemennoil pabomsi 011 umozoeou ammecmayuu Yacmo
1

OtBeramu K 3amanusMm 1—17 sBisiroTcst nudpa WM MocieoBaTebHOCTh UG (Yrcen).
OTBeThl CHa4yana yKaXuTe B TEeKCTe pabothl, a 3ateM nepenecutre B bBJIAHK OTBETOB Ne 1
CIpaBa OT HOME€pa COOTBETCTBYIOLIETO 3aJaHUs, HAUMHAsI C IEPBOM KJIETOUYKH, Oe3 rnpode- JIoB,
3amsThIX M JIPYTMX JOMOJHUTENBHBIX CUMBOJIOB. Kaxayro nudpy nuimure B OTAEIbHOU
KJICTOYKE B COOTBETCTBHH C MPHUBEAEHHBIMH B OJIaHKE 00pa3liaMH.

1. BI)I6epI/IT€ ABa BbICKA3bIBAHH:A, B KOTOPBIX TOBOPUTCA O MEAN KaK XUMHYCCKOM DJICMCHTC.
1) Mens pearupyer ¢ XJIOPOM.

2) Menp npu HarpeBaHWU HA BO3YXE OKUCIISAETCS.

3) CruaBsl M U 30J10Ta UCTIOJIB3YIOTCS U1l K3TOTOBIICHHS FOBEIIUPHBIX YKPAIIICHUH .

4) B cocTaB 60pIOCCKOM KHIKOCTH BXOUT ME/Ib.

5) B cocTaB MeqHO# MATHHBI BXOJUT MeJlb. 3aIllUIIUTE HOMEpa BEIOPaHHBIX OTBETOB.

OrTBer:
2. Ha npuBeaéHHOM pHCyHKE H300pakeHa MOJIETh aTOMa XUMHUYECKOTO JJICMEHTA.
— O
-
-

@

3anumuTe B TAONWIly BEIWYHMHY 3apsia sapa (X) aTromMa XHUMHYECKOTO BIIEMEHTa, MOJCIb
KOTO-pOro u300paXkeHa Ha pucyHKe, U Homep rpymibl (Y), B KOTOPO# 3TOT 3JIEMEHT PACoJI0KeH B
[Tepuoauueckoii cucreme. (st 3anmucu oTBETa UCMOJIBL3YHTE apabckue udpsl.)

XY

OrtBer:

B TIOPAAKE YBEIIUUCHUS DJIEKTPOOTPUHATEIIBHOCTU XUMUIECKUE 3JIEMEHTEI:

1) xucnopon; 2) KpeMHUM; 3) docdop.

3anuimTe HoMepa 3JIEMEHTOB B COOTBETCTBYIOIIEM MOPSIIIKE.

Otser:

4. YCTaHOBUTE COOTBETCTBUE MEXIY (DOPMYJIOH COCIMHEHUS U CTEIICHBIO OKHCIICHHUS CEPhI B
ATOM COCIIMHEHHHU: K KKION MO3UIMH, 0003HAYEHHON OYKBOM, MOJIOEPUTE COOTBETCTBYIO- IIIYIO
MO3UIMI0, 0003HAYECHHYIO [IU(PPOH.



OOPMYVYIJIA COEJVUHEHUA CTEIEHb OKNCJIEHMA CEPBI

A) SO2 1)-2
b) CS2 2)0
B) H2SO4 3) +4
4) +6
A | B | B [° U3 nIpemiokeHHoro nepeuns BbIOEpHUTE 1B BEIECTBA C MOHHOM
Otser: CBA3BIO:
1) LiCl;

2) OF2;
3) SO2;
4) CaF2;
5) H20.
3anuuuTe HoMepa BHIOpaHHBIX OTBETOB.
Ortser:
6. Kakue n1Ba yTBepKIeHHS BEPHBI ISl XapaKTEPUCTHKH KpeMHUS 1 (ochopa?
1)

On

€KTpOHBl B
aTOME PACIIOJIOKEHBI Ha TPEX AIIEKTPOHHBIX CIIOSIX.

2) CoOTBETCTBYIOIIIEE MPOCTOE BEIIECTBO CYIIECTBYET B BUJE YETHIPEXATOMHBIX MOJIEKYII.

3) XWMHUYCCKHIA SJIEMEHT OTHOCHTCS K METaJlJIaM.

4) 3HadyeHHe ICKTPOOTPHUIIATSIILHOCTH MEHbIIE, ueM y (ocdopa.

5) Xumuueckuii a7eMeHT 00pa3yeT BBICIINE OKCHIBI ¢ 00mIeit popmysoi D02 .3amumunre

HOMepa BEIOpaHHBIX OTBETOB.

Orser:

7. U3
MpeI0KEeHH
OT0 MepevHs
BEIECTB BHIOEPUTE OCHOBHBIN OKCUJI M KHCIIOTY:

1) CaO;

2) Mg(OH)2;

3) SO2;

4) NaClO4;

5) HCIOA4.

3anuiuTe B 10JIe OTBETAa CHavYalla HOMEp KUCJIOTHOTO OKCHA, a 3aTEM HOMEP OCHOBAHMSL.

OtBer:

8.
Kakune nsa u3
MIePEYUCIICHH
BIX BelIeCTB OyIyT BCTYMATh B PEAKIIUIO C OKCHIOM ITMHKA?

1) Fe(OH)2;

2) HNOg;

3) 02

4) KOH,;

5)S.

3anumruTe HoMepa BEIOPaHHBIX OTBETOB.

Otser:




9. YcraHOBUTE COOTBETCTBHE MEXIY PEArHPYIOIMMHU BEIIECTBAMHU U IMPOAYKTaMH(OM) WX B3aMMOICHCTBHUS: K
KXKIOH MTO3UINN, 0003HAYCHHO!H OYKBOM, TOAOSPUTE COOTBETCTBYIOIIYIO IMTO3UIIHIO, 0003HAYCHHYIO MU(POIL.

PEATUPVYIOIIME BEIIIECTBA

A) Na20 +S03 o

B) NaOH +H2S04 o

B) Na + H2S04(p336.) o

[TPOJTYKT(bI) B3AUMO/IENCTBUS
1) o Na2SO4
2) o Na2S03

10. VYcran MAIT@EQC@HBFE BBUEC MKy (POpMYJIOH BEIIEeCTBA M PeareHTaMH, ¢ KOTOPBIME 3TO BEIECTBO K

MO3UIINI0, 0003HaYe! peaKImIo: Ka)XJI0i MO3HIIUHU, 0003HAYCHHO!N OYKBOMU, MOAOCPUTE COOTBETCTBYIOIIYIO O,

O®OPMYVYIJIA BEILIECTBA

A)S PEATEHTBI
1;) ingo 1) 02, H2S04 (koH11.)
) CuSO4 2) Fe, BaCl2 (p-p)

3) NaOH, H2S04 (p-p)
4) N2, NaCl(p-p)

3anummre B Ta0JIUILy BHIOPaHHbIE QPPHI 0]l COOTBETCTBYOIMME OykBamu. OTBET:

3) o Na2S0O4 + H20
4) o Na2S04 + H2
5) o Na2SOs + H20
3anumuTe B TaOIUIY BEIOpaHHBIE ITU(PHI 110 COOTBETCTBYIONTUMHU OyKkBaMu.OTBET:

11. U3 npemnoxeHuoro [lepeunst BeiOepuTe ABE Maphl BEIIECTB, MKy KOTOPHIMH IMPOTEKA-ET
peaKIys 3aMeIICHUS:

1) UMHK ¥ eoFsHiast KHEAOTA,

2) oxcun yraepoaa (V1) u okcua HaTpus;
3) OKCHJ IIMHKA U COJISIHAS KHCIIOTa;

4) xene3o u xnopua mead (11);

5) HaTpwuii ¥ BOJIOPO/I.

3anuirTe HoMepa BhIOPAaHHBIX OTBETOB.
Otser:
12.

v

CTaHOBUTE COOTBETCTBHE MEK/Y PEarupyoNMMy BEIECTBAMH M IPU3HAKOM IPOTEKa-FOIIEH MEX Iy
HUMH PEaKIUU: K KaKIOW MO3UIMH, 0003HAUYCHHOW OYyKBO#, MOJAOCPUTE COOTBET- CTBYIOIILYIO
MO3UIMI0, 0003HAYECHHYIO [IU(PPOH.

PEATHUPVYIOIIVE BEIIECTBA IMPU3HAK PEAKIIMHA

A) Na2CO03 u H2SO4 B) K2CO3 u

CaCl2

B) CuCl2 u KOH

1) BeImaneHue Gesnoro ocanka
2) BBIIENIEHME ra3a

3) BbImageHue roayboro ocajaka
4) Bblnasenue 6yporo ocajaka



3anummure B TaOIUIly BEIOpaHHBIC IIU(PBI O COOTBETCTBYIOIIMMH OykBamu.OTBET:

13. BribepUTe aBa Eell|BreTBa. mpu mosiHOM aucconuanuu 1 Mob KOTOPBIX 00pa3yercs 3 MOJb
aHMOHOB:

1) HuTpaT KaNHs;

2) TUIPOKEHA-OapHsi—

3) xmopun xenesa (111);

4) docdar xanus;

5) cynbdar amoMuHuUs.

3anuuuTe HoMepa BHIOpaHHBIX OTBETOB.

Ortger:

14. BriOepute aBa UCXOTHBIX BEIECTBA.B3aUMOICHCTBHIO KOTOPBIX COOTBETCTBYET

COKpa-MEHHOE HOHHOE YPaBHEHHE PEAKIIHH:
Cu?*+ 20H = Cu(OH):D

1) CuO 4) KOH
2) Cu 5) H20

3) CuCl2 6) Fe(OH)s
3anuunTe HoMepa BIOpaHHBIX OTBETOB.

OTBerT:

15. VYcraHOBUTE COOTBETCTBHE MEXKIY CXEMOW Ipoliecca. MPOUCXOJSIIETO B OKHCIUTEIHHO-
BOCCTAaHOBUTEIBHON pEaKIMU. U Ha3BaHMEM 3TOTO IMpollecca: K KaKJIOW Mo3ulnu. 0003HaueH- HOM
OYKBOM. IOI0EPUTE COOTBETCTBYIONIYIO TTO3UIINIO. 0003HAYCHHYIO ITUBPOIA.

CXEMA TTPOLECCA HA3BAHUE ITPOIIECCA
A) Fe**oFe® 1) oxuceHne
3 0 2) BOCCTaHOBJICHHE
b) N3 o N°
B) C+4|:| C+2

3anummuTe B TaOIUIly BEIOpaHHBIE MUGPHI IO COOTBETCTBYIOIIMMHU OykBaMu.OTBET:

A B

16. W3 mepedncieHHBIX CY)KJICHHM O MpaBMiIaxX paOdOTHI ¢ BEIIECTBAMHU B JIA0OPATOPUU UOBITY
BBIOEpHTE BepHOE(BIC) CYKIeHUE(S).

1) 3BaxKEHHYIO CITIUPTOBKY HENb3sI IEPEHOCHTH C OJTHOM MapThl HA APYTYIO.

2) Tlpu momagaHuK Ha KOKY Karesib KACIOThI HY)KHO 3a0MHTOBATh 3TOT y4aCTOK KOXKU.

3) Ilpu HarpeBaHHM pacTBOpa MPOOUPKY C JKUAKOCTHIO IEPKAT MO YIiIoM B 45° U HampaB-JsioT
TOPJIBIIIKO B CTOPOHY OT JIFOJICH.

4) PaboTy ¢ KOHIIEHTPUPOBAHHBIMH PACTBOPAMHU IIEJIOYH CICIYET IPOBOIUTD B
PE3UHOBBIXIIEPYATKAX.



3anuuuTe B 0J€ 0TBETa HoMep(a) BEpHOTO(bIX) CykaAeHuA(i1).OTBeT:

17. VYcranoBuTe COOTBETCTBHE MEX/Y ABYMS BELIECTBAMH U PEAKTUBOM, C IIOMOIIBIO KOTO-POTO
MOXXHO pa3jIM4YUTh O3TH BEIIECTBA: K KAXKIAOH NO3MIMH, 0003HAUeHHOW OyKBOH, moadepure
COOTBETCTBYIOIIYIO ITO3UIINI0, 0003HAYEHHYIO IU(DPOIi.

BEILIECTBA PEAKTUB
A) KClu BaCI2 B) CuSO4 u CuCI2 1) Na2SOa
B) Zn(NO3)2 2) NaOH
3anummure B Tabauiy BeIOpaHHBIC IUQPHI 3)HC1
[10J1 COOTBETCTBYIOIUMHU OykBaMH.OTBET:
4) AgNOs

A|b|B

Omeemom Kk 3a0anusm 18, 19 aensemcs yenoe 4ucio uiu KOHeuHas 0ecamuynas opoos.
3aoanus 18 u 19 6blnoaHAwMCs ¢ UCNONBL308AHUEM Ce0YI0Uie20 MEeKCmd.
18. Beruucnute B mpolieHTaX MaccoByo 100 azota B MoueBuHe CO(NH2)2. 3anwummre duc-1o ¢
TOYHOCTBIO /IO TIEITBIX.
Orser: %.
19. PactBop ModeBHHBI ¢ MaccoBou noneit 0,1% wucrmonp3yercss B KadecTBE BHEKOPHEBOM
MIOJTIKOPMKH 2
toMaroB. [Ipm monkopmkax Ha pacteHuss HaHocutca 20 r azora Ha 100 M . CKOJIb-KO I'pDaMMOB
MOYEBHUHBI HY’)KHO 3aTPaTUTh HA 3€MEJIbHBIM Y4aCTOK TaKOM MJIOMIAAbI0?
3aMUIINTE YUCIIO C TOYHOCTELIO IO 1IeabIX.OTBET:
r.

Yacmy 2

20. Hcnonp3yst METOJ DJIEKTPOHHOTO OallaHca, paccTaBbTe KOADOUIMEHTH B ypaBHEHUU
peaKkuu, cxeMma KOTOPOM:

SO2+ 12 + H20o HI+ H2S04

Onpenenure OKUCIUTETh U BOCCTAHOBUTENb.

21. Jlana cxema mpeBpalleHH:

t  XIICa(OH)2
CaCl2 o CaCO3 fa

Hanumure mosexkynsipHble ypaBHEHHS pEakUUi, ¢ MOMOIIbI0 KOTOPBIX MOKHO OCYIIECTBUTH
yKa3aHHBIE MpeBpaleHus. i nepBoro NpeBpalieHusi COCTaBbTE COKpaIEHHOE HOHHOE YpaB-HEHHE
peaxiuu.

22. Ilpu noGaBiieHHHU K pacTBOPY I'MIPOKCHIA Kajus ¢ MaccoBoil nonei menoun 10% u3-ObITKa
pactBopa uutpata meau (I1) obpasoBaincst ocamok maccoit 9,8 1. OnpenenuTe Maccy MC- XOTHOTO
pacTBopa IIeJI0YH.

Ilpaxmuueckas wacmo

Jlan pacTBop cynb(haTta Maraus, a Takke Habop CIEAYIONINX PEAKTUBOB: IIUHK; COJISTHASIKUCIIOTA,
pacTBOPBI THAPOKCUIA HATPHUS, XJIopuaa Oapusi ¥ HUTpaTa Kajusl.

23. Ucnonb3ys TONBKO pEAaKTUBBI M3 TMPHUBEACHHOTO TEpPEYHs], 3alUIINTE MOJEKYIsIpHbIC
ypaBHEHUsS JBYX PEaKIiii, KOTOpbIE XapaKTEepU3ylOT XHMMHUYECKHE CBOWCTBA cynb(dara Mar"usi,
yKa)KHUTe MPU3HAKU WX MPOTEeKaHMs (3arax rasa, IBeT 0cajKa WM PacTBOpa).

24. TlpoBeauTte XUMHUYECKUE PEAKIIMA MEXIY CYIb(aToOM MarHUs U BHIOPAHHBIMU Bellle-CTBAMU
B COOTBETCTBHHM C COCTaBIIEHHBIMHM YPaBHCHHUSIMH PEaKIMH, COONMoJas TMpaBuiIa TEXHU- KU
0€30MacHOCTH, MPUBEACHHBIE B WHCTPYKIUU K 3aJaHuio. [IpoBepbTe, MpaBUILHO U yKa3a-HbI B
OTBETE Ha 3aJjaHue 23 MpU3HAKU MPOTEeKaHus peakuuid. [I[pu HeoOX0MMOCTH TOTIOJTHUTE OTBET WITH
CKOPPEKTUPYHUTE €ro.

Kpumepuu oyenxu

Cucmema oyenusanus pabomol no xumuu Yacmo 1




BepHoe BbemonHeHne kaxaoro w3 3amanuii 1—3, 5—8, 11, 13—16, 18, 19 ouenuBaercs 1
OayoMm.

3a MOJHBINA MPaBUIBHBINA OTBET Ha Kaxaoe u3 3amanuii 4, 9, 10, 12 u 17 craBurcs 2 6amna; eciu
JOMyIIeHa OTHa OIIMOKa, TO OTBET olleHuBaeTcs B | 6amt. Eciu nomymeHs! 1Be 1 6oiee OmMOKH WiTH
OTBETa HET, TO BEIcTaBJsgeTcsa O 0aJoB.

Howmep 3ananus [IpaBunbHBINA OTBET Howmep 3ananus IIpaBuIBHBIN OTBET
1 45* 11 14*
2 155 12 213
3 132 13 35*
4 314 14 34*
) 14* 15 112
6 14* 16 134*
7 15 17 123
8 24* 18 47
9 134 19 43
10 132
*[Topsimok ciiemoBanus UQp B OTBETE HE UMEET 3HAUCHUS.
Yacmy 2

Kpumepuu oyenusanus 6binoiHenus 3a0aHUll ¢ pazeEépHymvlym OmMeenom
20. Hcrmonw3yst METO AJCKTPOHHOTO OajaHca, paccTaBbTe KO3(PPHUITMEHTHI B
YpaBHEHHUHPEAKIIHH, CXeMa KOTOPOA:
SO2 + 12 + H20o HI + H2S04

OHpeI{eJ’II/ITe OKHCJIMNTECJIb U BOCCTAaHOBHUTCIIb.

Coz[epn(aHI/Ie OTBCTA U YKAa3aHU 110 bamn
OLICHUBAaHUIO bI

DneMeHTHl OTBETA:
1) CocraBjieH 3JIeKTPOHHBIN OaaHc:
1S*—2e0S*
119+ 2e o2l
2
2) PaccraBnerbl Ko3QUIIHEHTHI B ypaBHEHUH peaknun’O2
+ 12 + 2H20= 2HI+ H2S504
3) Ykazano, urto SO2 (unu cepa B CTENIEHN OKUCICHUS +4) SBIISIETCSI
BOCCTaHOBHTE-JIEM, a O]l — OKHCIUTENIEM.
OTBeT NMpaBUIBHBIN U TIOJTHBIN, BKIIOYAET BCE HA3BAHHBIE BBIIIE 2JIEMEHTHI

HpaBI/IJ'ILHO 3allMCaHbl ABa 3JICMCHTA OTBCTA

HpaBI/IJ'ILHO 3allMCaH OJWH 3JICMCHT OTBCTAa

Bce sneMeHThI OTBETa 3alllCaHbl HCBCPHO WJIN OTCYTCTBYIOT

Wo [k [N W

Maxcumanvhwiii 6ann




21. Jlana cxeMa mpeBpalieHU:
CaCl2DCaCO3 b
VCa(OH).



Hanumure MoJieKynspHble ypaBHEHUS peakuii, ¢ HOMOUIbIO0 KOTOPBIX MOXHO OCYILIECTBUTh
yKa3aHHbIE NTpeBpalleHus. [ nepBoro npeBpalieHus coOCTaBbTe COKPAILIEHHOE HOHHOE YPaB-HEHUE
PEAKLHH.

bamn
CopepxkaHne OTBETA U YKA3aHHS 110 OLIEHUBAHUIO Bl
DNeMEeHTHI OTBETA:
Hanucanbl ypaBHEHHS peaklvii, COOTBETCTBYIOIINE CXEME MPEBPAILCHUI:
1)CaCl2 + Na2CO3 = CaCO3 + 2NaCl
2) CaCO3 bCaO+ CO2
3) CaO + H20 = Ca(OH)2
CocraBiieHO COKpaléHHOE HOHHOE YpaBHEHUE TIEPBOTO MPEBPAILICHHUS:
4) Ca’*+ CO?= CaCO
3 3
OTBeT NMpaBUIILHBIN U TIOJHBIN, BKIIOYACT BCE HA3BAaHHBIC BBIIIE DJIIEMEHTHI 4
[TpaBusIbHO 3aMKCaHbl TPU YPaBHEHUS PEAKITMHI 3
[TpaBusIbHO 3amKcaHbl BA YPABHEHHS PEAKITUN 2
[IpaBuibHO 3aMMCaHO OJHO YpaBHEHUE PEAKIINU 1
Bce ypaBHeHus peakuuil 3arucanbl HEBEPHO WM OTCYTCTBYIOT 0
MaxkcumanvHolii bann 4

22. Tlpu goGaBieHHH K pacTBOPY I'MAPOKCHIA KaJusl ¢ MaccoBoi noselt menouun 10%
n3-0bITKa pactBopa HutpaTta meau (I1) oopasosaics ocagok maccoii 9,8 r. OnpenenuTe Maccy uc-
XOJHOTO PacTBOPA MICTIOYH.

bann
CoJiepkaHue OTBETA U YKA3aHUS 110 OICHUBAHHIO bl
DJIeMEeHThI OTBETA:
1)CocTaBieHO ypaBHEHHE PEAKIHH:
2KOH + Cu(NO3)2 = Cu(OH)2 + 2KNO3
2)PaccunTaHo KOJIMYECTBO BEIIECTBA MMIPOKCH/IA KAJIUs, 3aTPAYCHHOTO B
pe3ysibTaTe peaKiiuu:
n(Cu(OH)2) = m(Cu(OH)2) / M= 9,8 : 98 = 0,1 Mo
no ypaBuenuto peaxiuu //(KOI1) = /(Cu(OH)2) « 2 = 0,2 moub
3) OmnpenencrHa Macca pacTBOpa MHIPOKCHIA KAJIUS:
m(KOH) = /(KOH) « M(KOH)=0,2+56=11,2r
mp-pa= m(KOH) /o0 -100=11,2:10100=112 1
OTBeT MpaBUJIbHBIN M MOJIHBIH, BKIIIOYAET BCE Ha3BAHHBIC JIIEMEHTHI 3
[TpaBWIIbHO 3aMKMCaHbI [Ba U3 HA3BAHHBIX BBIIIE SJIEMEHTOB 2
[TpaBUIIbHO 3aMKMCaHO OJHO U3 Ha3BAHHBIX BBIIIE 3JIEMEHTOB 1
Maxcumanvuuiii 6ann 3

Ipaxmuueckasn yacmo
Jlan pactBop xnopuaa xenesa (111), a Takke HaOOp ClIEAYIONMX PEAKTUBOB: ME/Ib; COISTHASKUCIIOTA;



pacTBOPBI THAPOKCUAA HATPHUS, HUTpATa cepedpa U XJIOpUIa KA.

23. Hcnonn3ys TONBKO PEAKTUBBI U3 MPUBEACHHOTO MIEPEUHS, 3AIUIIATE MOJICKY IS PHBIC
ypaBHECHHUS JIBYX PEaKI[Hii, KOTOPhIC XapaKTePH3yIOT XUMHUUECKUE cBOicTBa Xiopua xene-3a(lll),
Y YKOKHATE MPU3HAKK UX MIPOTEKaHUs (3amax ras3a, IBET 0CaJIKa WIIH PacTBOpa).

bamn
CoJiepkaHne OTBETA U YKa3aHUS N0 OLIEHUBAHUIO Bl

OneMeHTHI OTBETA:

OneMeHTHI OTBETA:

CocraBiieHbl YpaBHEHHUS JIBYX PEaKIINi, XapaKTepU3YIOIINe XUMUYECKUE CBOMCTBA
xaopuna xenesa (I11), 1 ykazaHbl IpU3HAKKA X MIPOTCKAHUS:

1)FeCls+ 3AgNOs = Fe(NOs)s + 3AgCIQ

2) BhIMaicHHEe OEI0r0 TBOPOIKKCTOTO OCAJIKA;

3)FeCls + 3NaOH = Fe(OH)sD + 3NaCl

4) BeImazicHue Oyporo ocajka

OTBeT MpaBWIbHBIN U MOJIHBIN, BKIIOYAET BCE Ha3BAHHBIC HJIEMEHTHI

[IpaBuIbHO 3amMCcaHbl TPU JIEMEHTA OTBETA

HpaBHHBHO 3allMCaHbl ABa 2JICMCHTA OTBCTA

RN W

HpaBHHBHO 3allMCaHO OJHUH 3JICMCHT OTBETa

Bce aneMeHThI 3ancaHbl HEBEPHO HIIM OTCYTCTBYIOT

o

Maxcumanvnuolii

24. TIpoBeanTe XUMHUECKUE PEAKIMK MEKTy pacTBopoM ximopuaa skesesa (I11) u BeiopaH-HbIMHU
BEIIIECTBAMU B COOTBETCTBUHU C COCTABJICHHBIMU YPABHEHUSIMU PEAKIIHH, COOIIOIas Ipa- BHJIA
TEXHUKHU Oe30macHOCTH. [IpoBephTe, MPAaBUIIHHO JIM YKa3aHbl B OTBETE HA 3a7aHne 23MpHU3HAKU
npoTekaHus peaknuid. [Ipu HeoOX0AMMOCTH JTOTIONIHUTE OTBET WM CKOPPEKTUPYITE €T0.

bann
CogepkaHue OTBETA U YKA3aHHS 110 OLICHUBAHHIO Bl
XHUMHYECKUH DKCIIEPUMEHT BBITIOJIHEH B COOTBETCTBHH C MHCTPYKITUEHK 3aaHUIO
24:
* 0TOOD BEIIECTB NPOBEJAEH B COOTBETCTBUU C MyHKTaMu 3.1—3.5 UHCTPYKIINH;
* CMEIIMBaHHUE BEIIECTB BHIMOJIHEHO B COOTBETCTBUU C ITyHKTaMu 3.6—3.8
XHUMHUYECKUH DKCIIEPUMEHT BBITIOJIHEH B COOTBETCTBHUH C MPABHJIAMH TEXHUKH
0€30I1aCHOCTH 2
[IpaBuna TexHuku 0€30MaCHOCTH HApPYILEHBI IPU OTOOPE UM CMELTUBAHUU 1
[IpaBuna TexHuKH 0€30MACHOCTU HApPYIIEHBI KaK MPU 0TOOpE, TaK U MPH 0
CMEIIUBAHUY BEIECTB
Maxcumanvuviti 6ain 2
Ipu napywenuu npagun mexuuxu 6€30nacHOCMU, KOMOPOe MOdICen HaHecmu
yugepd 300p08bI0 CamM020 IK3IAMEHYeMO20 UL OPY2UX YHACMHUKO8 IK3AMEHA,
9KCnepm 0051-3aH NPeKpamums 8blNOJHEHUEe IKCHePUMEHMA 00Y4arouuMCs

MakcuMalbHOE YUCJI0 0aIoB 3a BHIIOJIHEHUE pa6OTLI =40.
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Temarnyeckoe IIaHUPOBAHUE
Temarudeckoe IIaHUPOBaHKE MaTepualla B 8 Kiacce

Kou-Bo Hcnons3oBanue
Ne i/ Tema Conepxanue [leneBas yctaHoBKa ypoka | yacoB | IlimaHupyemble pe3ynbTaThl | 00OpynOBaHUs
1 [IpakTuueckas padota Ne 1 3HaKOMCTBO C OCHOBHBIMU 1  |YmMeHwue nosb30BaThCs Harpe-

MeTo bl ITIO3HAHUS
B XUMHH. DKCIIEpHU-
MEHTAJILHBIE OCHO-

«3ydyeHne crpoeHus Ia-
MEHI

MCTOAaMU HAYKH

BaTeIbHBIMU IPUOOpaMuU

JlaTunk Temmepa-
TypHI (TepMornap-
HBIi1), CHUPTOBKA

BBl XHMHH

2 IMerob mo3Harus PladopaTopubii ombiT N 1 [3HAKOMCTBO ¢ OCHOBHBIMH 1 |Onpenensite BO3MOXKHOCTB Narauk Temnepa-
B xumun. Dxcrepu- (10 KaKoi TeMIepaTypsl  METOJaMH HayKH [IPOBEACHUS PEAKIUN U TIPO- TypBI (TepMoTap-
MEHTaJIbHBIC OCHO- MOKHO HarpeTh BEIe- 11eCCOB, TPEOYIONTUX HAarpe .

9 HBI1), CHUPTOBKA

BBl XUMUU CTBO » BaHWS

3 [Metoapl O3HAHUS JTaGopaTopHbiii omsrr Ne 2 (1aTh IIPECTaBICHHE O 1 |Ymenue BbIOMpATE IPUOOPHI |JTarquk Temiepa-
B XUMUU. DKCIIEPH- «M3meperne Temmeparypsl [TOYHOCTH M3MEPEeHHH 1H - 1Sl IPOBEJICHUST U3MEPEHU, TYpBI [IATHHO-
Bbl XHMUH naTyuka Temneparypel m [FOBBIX nprbopoB SaHNH. DIICKTPUYECKas

TEPMOMETPA» [UIMTKA

4 |Merozpr nosuanus |Jlaboparopmsrii ombiT Ne 3 |Copmuposats npeacras- 1  [3nate mponeccsl, npoTekaro- |JlaTuuk Temiepa-
B XUMUU. DKcnepu- («Omnpenenenue JleHHE O TeMmIepaType [111€ P TUIABIEHUU TypBl (TepMoIap-
MEHTAJIbHBIC OCHO- (TEMIICPATY-PbI IVIABICHUS Uiy j1ap ieHus, 06paTUMOCTH BEIIIECTBU MX HBbII)
BbI XUMHUU KPHCTaILIN3aIHH METATIA» |[[/jaBIeHUs 1 KPUCTAILIN3a- KpHCTaIIN3aL1H

00205

5 [IepBonauanbhble |[JIaGopaTopHblii onbIT Ne 4 [DKCIEpUMEHTAIbHOE 1 |Vmers omamuars Bogonpo-  AaTUHK B7IEKTPO-
XUMUYecKue NoHA- («OrpeeneHue BOJONpo-  (ONpeieneHue TUCTHILIN- BOJHYIO BOAY OTAMCTHILIUPO- [TPOBOJHOCTH,
Tusi. YncThle Bellle- BOJHOM U § POBAHHOH U BOJIOTPOBO- BAHHOI, 3HATH, I0YEMY JULSL U(ppPOBON MU-
CTBa U CMECHU TMCTUIUITMPOBAH-HOM BOJBINTHOM BOBI [IPOBECHMUS IKCIIEPUMEHTOB |KPOCKOII

VCII0JIb3YIOT JUCTUILUINPOBAH-
HYIO BOY
6 3y4eHne XMMUYECKUX SIB- 1  |Ymers omiinyate pusndeckue |JlaTuuk Temnepa-

HepBOHa‘-IaJ'IBHI)Ie
XUMHWYCCKHEC ITOHA-
THs1. OU3NYecKre U
XUMHUYCCKUEC ABJIC

HHWA

JleMOHCTpallMOHHBIN HKC-
nepuMeHT Ne 1 «Beiaene-
HUE U ITOTJIONIEHHE TEII- Ja -
[PU3HAK XUMUYECKON

TIIEeHUN

CaKIIUM)

IMPOLCCChI OT XUMHUYCCKUX PC-

aKIIi

TYpBI TUTATUHOBBIH




1€

Kou-Bo Ucnonb3zoBanue
Ne /i Tema Conepxanue [leneBast yctaHoBKa ypoka | yacoB | I[lmanupyemblie pe3ynabTathl | 00OpyAOBaHUS
7 [TepBoHauATbHBIE I[CMOHCTpaIIPleHHI)II/I sKkc- |3ydeHue sBiIeHUN pu 1 3HATE, 4TO MpPH POTEKAHUH [Tpubop st
o - o -
IMIecKe mons- [HCPUMEHT Ne 2. [Pa3TI0KEHUU CIIOKHBIX BE peakyii MoseKyier Bemects CTPITOB € OEK
s, TIpocThie i «Pazioxe-Hue BOIBI MICCTB paspylIaioTCs, a aToMmbl co-  [[PHIECKHM TOKOM
CJIOXKHBIC BEIIIE OJICKTPHICCKIM TOKOM» XPaHSAIOTCS (11 BEIIECTB C
CTBa MOJICKYJISIPHBIM CTPOCHUEM )
8 IepBoHadabHbe JleMOHCTpaIMOHHBIN JKC- 3KCHCpHMeHT2}'HBHOC J0Ka- 1 3HaTE GOPMYIHPOBK Bechl 311eKTpoH-
nepumeHT Ne 3. «3aKOH CO- [3aTeNbCTBO JEHCTBHSA PMYITIPOBKY HEIE
XUMHIMCCKHIC HOHA- 3aKOHAM yMETh TPHMEHSATH
vist. 39KOH coxpa- [XPAHEHIS MacChl 3aK0-Ha m p
) P Cr0 Ha IPAKTHUKE, IpH
HeHMs Macchl Be (PO HICCTBY 4
PEIICHUN PacUETHBIX 3a71a4
[11eCTB
9 1 3HaTh OOBEMHYIO JIOJTIO CO-
Kraccol HeopraHu J]eMOHCTPAIMOHHEI dKC-  |[DKCIEPHMEHTAIBHO OTIpe- CTABHBIX YACTel BO3IVXA [TpuGop mis
YeCKUX COSIMHE- AYX
” nepuMeHT Ne 4. «Onpene- |[IeIUTh COJEpPKAHUE KUC- OIpEIEIIEHUS CO-
Hui. COCTaB BO3™  |nenye cocTapa Bo3AyXa»  [TOpOa B BO3IyXe cTaBa BO3IyXa
yxa
S =
10 kyacen: HeopraHu- HIPIaKTI/I‘{eCKaH pabota Ne 2 |(CuHTE3 COIM U3 KUCIIOTHI U 1 [Ymers MPOBONTS [{udpoBoii Mu
yeckux coenue-  ({TOTYUEHHE MEIHOTO Ky- |OKCH/Ia METajlia MpOCTEN-1111e CUHTE3bI KPOCKOTI
i, CRoMCTRA opoca» HEOpraHuye- CKUX BEILIECTB C
CHCIIOT. MCII0JIb30Ba-HUEM
11 |PactBOpHI JlaGopaTopHblii onibIT Ne 5 Hcerne 1 MmeTh nipesicTaBIeHue 0 pas- Hlarunk Temnepa-
JTOBaTh 3aBUCUMOCTD o TYPBI IIATHHOBBIH
«3yueHne 3aBUCUMOCTH PACTBOPHMOCTH OT TeMITe- HOI1 3aBUCIMOCTH PacTBOPHU-
PacTBOPUMOCTHU paTyphi MOCTH BELIECTB OT TeMIIepa-
BEIECTBAOT TEMIIEPATYPHI» TYpBI
12 [PactBope! JIaGopatopHslii onbIT Ne 6 [[Toka3aTs 3aBUCUMOCTb 1 [Ymers ucnonbsosats mugpo- o
BOI MUKPOCKOTI JIJIs Lindposoit mu
«HaOmroneHue 3a pocToM  [paCTBOPUMOCTH OT TEMIIe- p DOCKOII
13yde-Hus POPMbI POCKO
KPUCTAIIJIOBY patypbl
v S -
13 |PactBOpSI. .HIEII60paTOpHLII/I OMBIT Ne 7 ChopMHUPOBATE TOHSTHSE 1 VMeTh TIPENCTABICHHE O P a3-fATUHK TeMIepa :
(L 1CPECILICHHBIN «pa30aBICHHBIN PacTBOPY, IINYHOM HACHIEHHOCTH pac-| Pt HIATHHOBBIH
pac-TBop»

««HACBIIICHHBII pacTBOpP»,

«IIEPECHIICHHBIN PACTBOPY»

TBOPAa paCTBOPSACMBIM BCIIC-
CTBOM




IIpooonicenue

Kou-Bo Hcnons3oBanue
Ne /it Tema CopepxaHue [leneBas yctaHoBKka ypoka | yacoB | IlimaHupyemsbie pe3ynbraThl | 00OpynOBaHUs
14 |PactBOpBI [MpaxTuueckast paboTta Ne 3 1  [Vmersb onpenensiTh KOHIEH- |JlaTunk
«(I))HpeﬂeHeHHeiOHHeH_ Chopmuposats  mpesicTas- TPALUIO PACTBOPA, UCIIOJIB3YsI [OTITHIE-CKON
TpaLlH BELIECTB KOJIOPH- [ICHIE © KOHLCHTpatii Bes MHCTPYKIUIO [UIOTHOCTH
[IeCTBa M KOJIMYECTBEHHOM
METPUUECKUM I10 KaJInOpo- S
BOYHOMY IpauKy»
15 [Kpucramnorunpa  |JJagoparopusiii omsit Ne 8 (CPOPMUPOBATH NOHATHE 1 B HATE CHOCOBHOCTE KDHCTAL- JlaTunk Temmepa-
TBI «OmnpeeneHue «Kpucrammornapar» p TypBI IUTATUHOBBIN
IIOTUAPATOB pa3pylIaThCsl MPU
TEMIIEPATY-Pbl PA3I0KEHHS e —
KpUCTAJIJIOTHPATA
16 [Knaccer Heopranu- [[Ipaktudeckas padora Ne 4 ChopMUPOBATE TIPE/ICTAB- 1  [VYmers onpenensats pH pac-  |[latuuk pH
[IECKHX COe/MHe- «Omnpenenenne pH erue o pH cpel Kak xa- TBOPOB
Huil. OCHOBaHUSA PacTBO-POB KUCIIOT U PAKTEPUCTHKH KHCIOTHO-
[LICJTOHUCH» CTH pacTBOpa
17 IKnaccer neopramu- [TaGopatoprstii omerr Ne 9 (CPopmuposate  mpenctas-| 1 Inpvengre, ymerus o onpe- AaTIMK pH
qeckux coeHe-  «Ompenenerne pH pas-  [ICHAE O HiKkane pH nenenuio pH B mpakTHYecKoi
Huil. OCHOBaHUS  TMYHBIX CPEI» eSITEIbHOCTH
18 [Knaccer Heopranu- [JlaGopatopusliii onbIT Ne 10 [9kciepuMeHTAIBHO 1 [loHMMAaTh CYIIIHOCTH Jlatuuk pH, no3a-
yeckux coeaune-  («Peakius oKa-3aTh XUMHYECKHE Mpolec-ca HeUTpaIu3aluu U [TOp 00bEMA KU /I-
HU. XUMHYECKHE |[HEUTpaau3a-Ium». CBOMCTBAa OCHOBAHU I MpUME-HSATh MPOIECC KOCTH, OIOpETKa,
CBOICTBa OCHOBa- |/[eMOHCTpallMOHHBIN HEeHTpaan3a-1uK Ha MPAKTHKE [TaTYUK TeMIiepa-
HUN brcriepuMeHT Ne 5 «OcHo- TYpHI IIATHHO-
BaHus. TeruioBoi addekT BBI, JATUYNK
peaKuu THIPOKCHU A maB-JICHUS,
Ha-TPUS C YTJIEKUCIIBIM MarHuT- Has
19 |CgoiictBa Heopra- [laGoparopHslii ombIT Ne 11 1 'YMeTs onpenensats kucaor-  [latuuk pH

HUYECKUX COEIU-
HEHUHN

«Ornpenenenue
KHCIIOTHO-CTH ITOYBBI»

Mcmonp30BaTh MOJIYYCHHBIC
BHAHUSA I OIPCACIICHUA
KNCJIOTHOCTH paCTBOPOB

HOCTb IIOYB




Kou-Bo Hcnons3oBanue
Ne i/ Tema Conepxanue IleneBast yctaHoBKa ypoka | yacoB | [lmaHupyemble pe3ynbTaThl | 000pyIOBaHHS
20 [Xumuueckas CBsI3b . 1  [VYmerb onpenensiTh TUI KpU-
ﬁehgorflf:TpauHOHHLm OIBIT [[[oka3aTh 3aBUCHMOCTH CTATTHYECKHX PELIETOK 110 /laTunk Temmepa-
0 - (4] -
o 6 «Temmneparypa IIaB-  |dy3pgeckux CBONCTB Be- TeMIIepaType TTARNCHUs TYpbI IUIATHHO
JIEHHS BEMIECTB C Pa3HBIMH |ijecTB OT THTIA XMMUUECKOH BBIi{, JaTYUK TEM-
TUTIAMH KPUCTAUTHYECKUX  |cpss3p nepaTypbl TEpMO-
pELIETOK MapHBIN
TemaTnueckoe uraHupoBaHue yaeOHOTo MaTepuaia B 9 kimacce
Tema Conepxanue IleneBast ycTaHOBKA YPOKA | Kojr-go | 11JIaHUpYEMBIE PE3YIIBTATHI | | cronb30Banie
Ne n/n] 4acoB 000pyA0BaHUS
1 . 1
Teopust JIeKTpo-  AEMOHCTPALMOHHBIN onbIT (IT0Ka3aTh, 4TO PACTBOPEHHE
uTHaeckoil macco- N 1 «TerioBoii addexr  [BemecTs uMeeT psa 3HaTh, UTO pacTBOpeHNe - JIaTIMK Temmnepa--
AT PAaCTBOPEHHMS BEIECTB B |[IPU3HAKOB XUMHUYECKOM (u3MKO-XMMHUYECKHH TPOLIECCTYPBI IITATHHOBBIH
BOJIE» peakuuu
2 o 1
Teopus smektpo-  |[[[paxtiueckas pabota Ne | [BBEACHHE MOHATHI «OMeK YMETh 9KCTIEPUMEHTANBHO  |TaTmK 31eKTPO-
NTUTHYECKOM TUCCO- [« DNEKTPOIUTHI M Hedjlek-  [[POTAT? M (HESJICKTPO OTIPEJIENIATH HIEKTPOIUTE U [1poBOIHOCTH
LAy TPOJIUTHI» T HE3JIEKTPOJIUTHI
3 1
Teopus snextpo-  [JIaGopatopHsrii orbiT Neo 1 Cdopmuposars npeacras- 3HATh, KAKOE BIIMSIHUE OKa-
5 JIEHUE O BJIUSHUU PACTBO- JlaTunk siekTpo-
TTMTUYECKON ncco- [«BnusHue pacTBOpUTeIsIHA p SBLBACT BOJIA HA JMCCOLMALMION /o
[AAIAN TUCCOIMAIIUION PUTCJIA Ha TNCCONUAIIO BEII[ECTBA p
PJIEKTPOJIMTA
4 JIaGopaTopHblii onbIT Ne 2 (JKcIepUMEHTalIbHO BBECTH 1 JlaTumK 37eKTpo-

Teopus snekTpo-
JINTUYECKOU IUCCO-
nuanuy. CUIbHBIE U
ci1a0bie AIEKTPO
JTUTBI

«CHIIbHBIE U C1a0bIe DJIEK-
TPOJIUTBD>

[MOHSTHE «CJIA0BIH DIeK-
TPOJIUT

YMeETh OIIPCACIIATh CUJIbHBIC U
cia0ble QJICKTPOJIUTHI C I10-
MOIIBIO JaTYHKa 3JICKTPOIIPO-
BOJHOCTHU

IIPOBOAHOCTH




IIpooonsicenue

IIpooonicenue
Tema Conepxxanue LleneBas ycTaHOBKA ypOKa | Kojr-go | 11JAHUpYEMBIE PE3YILTATH | | crmob30BaHe
Ne i/ 4acoB 000pyA0BaHUSI
5 [Teopus smekTpo- 1  [3uarbh 3aBUCHMOCTBH AIEKTPO- |[[aTunk 37eKTpO
TUTHYeCcKoi aucco- JlaboparopHsrit onbiT Ne 3 (ChopmupoBats npeacTas- [MPOBOJAHOCTH PACTBOPOB OT  [IPOBOJHOCTH

HUalun

«3aBUCHUMOCTB DJIEKTPO-
[TPOBOTHOCTH PACTBOPOB
CHUJIBHBIX 3JICKTPOJIUTOB OT
KOHICHTpAaluX HOHOB)»

JICHHE O 3aBUCHMOCTH
PIIEKTPOINPOBOIHOCTH pac-
TBOPOB OT KOHIICHTPAIIUU
MOHOB

KOHIEHTPALUX HOHOB

6 [Teopwus 3ekTpo- 1 JlaTauK 3JIEKTPO
9 3aKpenuTh 'YMeTh SKCIepUMEHTATBHO
nmuTH4eckoi aucco- [[Ipaktuueckast pabora Ne 2 [IPOBOHOCTHU
MpECTaBICHUEO OTIPEIETISATh KOHIIEHTPAIUIO
AN «OnpeneneHne KOHIEH-
3aBUCUMOCTH AJIEKTPO- COJIM B paCTBOPE C MIOMOIIIHIO
TpaIu COJIM TI0 DJIEKTPO-
MMPOBOTHOCTH PACTBOPOB OT maTauKa
[TPOBOJTHOCTHU PACTBOPA»
KOHIIEHTPaLlMU HOHOB PIEKTPOIIPOBOAHO-CTH
7 VccnenoBaTh 0COOEHHOCTH 1  [IpumeHSTH 3HAHUS O peaKIUH|
Teopus anextpo-  [Jlaboparopuslii onbIT Ne 4 [mpoTeKaHUsI PeaKIuy Hel- HEHUTpaM3allii B UHBIX JlaTunk s5eKTpo-
JIMTUYECKOM Aucco- («B3anmonencTBre ruipoK- Tpaau3aiuu YCIOBHUSIX [MPOBOJHOCTH,
[AaL1H. cua Oapusi ¢ CepHOil Kuc- no3aTop 00bEMa
Peakuu HOHHOTO  TOTO» KUJIKOCTH, 010-
oOmeHa peTka
8 1
. JKCIIEpUMEHTAIILHO TOKa-
Teopus snexktpo-  [JlaGopaTopHslii onbIT Ne 5 3HATb, YTO BCE PACTBOPUMBIE
. . 3aTh 00pa30BaHUE HOHOB JlaTuuK 37eKTpO
MTUTHYECKOU aucco- («OOpa3zoBaHue comeil am- B BOJIC COJIM SIBIISIIOTCS CUJIb-
[pU peaKuyu aMMHaKa C [IPOBOJHOCTHU
[[UAI[UU MOHUSI HBIMH SJIEKTPOJIUTAMU
KUCIIOTaMHU
9 M3ydyeHne OKUCIUTENbHO- 1  |Mmets npeacraBienue o Te- |JlaTyuk Temmepa-

XHMMHUYECKHUE peaK-
LUU.
OKHCIUTENBHO-BOC
TAHOBUTEIIb- HbIE

peaxiuu (OBP)

JIaGopaTopHslii onbIT Ne 6
«M3yueHne peakuu B3au-
MOIeHCTBUS CyIb(UTa Ha-
TpHsI C IEPOKCUIOM BOJIO-
pona»

BOCCTAaHOBUTCJIbHBIX IIPO-
LICCCOB, ITPOTCKAIOIIHX C
BBIJICJICHUEM SHCPIrUn

10BOM 3 PeKTe OKUCIIHU-
TEJIbHO-BOCCTaHOBUTEIBHBIX
peakuun

TYpBI IUTATUHOBBIH




Ge

Tema

Conepxanue LleneBas ycTaHOBKA YPOKA | Kon-go | 11IaHUPYeMbIE PE3YIbTaThl | Jcrnoib30Banie
Ne i/ 4acoB 000pyOBaHHUS
10 Xummueckue peak- 1 JlaTtunk pH

uu. OBP

JlabopaTopusbiit onibIT Ne 7
«3menenne pH B xoze
OKHUCJIUTEIBHO-BOCCTAHO-
BUTEJIBHBIX PEAKIIUIN

Jloka3arb, 4TO B Ipouecce
nporekanus OBP Bo3mox-
HO 00pa30BaHNUE KUCIIOTHI
VI LEJI0YH

IMeTh npeacTaBiIeHus O pas-
JIMYHBIX IMTPOAYKTaX OKUCIINU-

TCIIbHO-BOCCTAHOBUTCJIIBHBIX

peaKuuii

11 Xumwnueckue peak- 1 B JlaTunk Hampsike
= HATh, YTO METaJLIBI
. OBP JTaboparopHsrii ombiT Ne 8 |KopraectBenHO 0Xapakre- ’ HUS
«CpaBHHTE/TbHAs XaPAKTe- |py30BaTh ABJLIIOT-CS 5
PHCTHKA BOCCTAHOBHTENb |50 cCTaHOBHTEb-HYIO BOCCTAHOBHTEJISM C Pa3- HOH
Ot CIIOCOBHOCTH METAT-  |o110c0GHOCTE METaN- JIOB BOCCTAaHOBHUTEIHLHOMN CIIO-
COOHOCTBIO
JTOB»
12 Xumwuueckue peak- |[leMOHCTpalMOHHBIC OTbI- [M3y4HTh 3aBUCUMOCTD CKO- 2 .
1005078 CKOpOCTII)n XU- ”ZFIBI No 2 «II)/ISYIIGHI/IG BIIMSI- pOg”;II/I peaKuuu OT pa3yiny- 3HaTh 3aBUCHMOCTE CKOPOCTH Lpuoop A7 17
T N PEaKIUM OT Pa3IUHEIX (pak- PIOCTPALNH 3aBH
MUYECKOM peakuu [HUS Pa3InYHbIX (PAKTOPOB [HBIX (PaKTOPOB CUMOCTH
TOPOB - TEMIIEPATYPhl, KOH-
Ha CKOPOCTh pEaKIun» CKODO-CTH
[IEHTPALMU pearupyromux se-[CKOP 5
IIECTB, KaTaaM3aTopa, XMMHICCKOU
IPHPO-ZbI BELIECTB, rioiya gy [PCaKII 0T yCJI0-
COIIPHUKOCHOBEHUS BernecTs  (BUH
13 |Hemeramisl. ["amo- |[leMOHCTpaIlMOHHBIN OMBIT [IKCTIEPUMEHTAIBHOE U3Y- 1 Anmnapat ajis
3HaTh PU3NUECKHe U XUMUYe-
CHBI Ne 3 «M3yuenue pusuue- [deHHe PU3NIECKUX U XU- o [POBEICHUS XU-
N CKHE CBOICTBA rajoreHoB.
CKUX U XUMHYECKUX MUYECKHX CBOMCTB XJI0pa MUYECKUX MTPO-
N 'YMeTh 3aluchiBaTh
CBOMWCTB XJIOpa . eccoB (AITXP)
ypaBHEe-HUS PEaKIIHii
raJIOreHOB C METAJlJIaMH,
HEMeTallJIaMH, UX Pa3TUYHYIO
OKHCIIUTEIHHYIO CITIOCOOHOCTD
14 Tanorenst [TpakTiueckas padorta Ne 3 2  [YMeTh IpUMEHSATh HOHOCE-  |JlaTyuK XJIopua-

«Ornpenenenue
coJlepiKa-Hus
XJIOPUJI-MOHOB B TUTHEBOU

BROTIIC»

Onpenenuts coJepxaHue
XJIOPUA-UOHOB B HCCIIEY-
E€MBIX pacTBOPAX

JICKTUBHBIC JaTYHUKH

MOHOB




9¢

IIpooonicenue

Tema Conepxanue LleneBast ycTaHOBKa ypoka Kon-so [Inanupyemble pe3yabTaThl Hcnonk3oBanme
Ne i/ 4acoB 000pyAOBaHUSI
15 |CepoBogopon, JleMoHCTpaIMOHHbIN OMbIT: [M3ydnTth 1abopatopHbie 1 Byarms N1aGOPATOPHBIE CIIOCO- Arnmapart st
Cynb(u b1 «[lonyuenue CIIOCOOBI N0y EeHHs Cepo- 6bl [0JTydEHUs CepoBOIOpo- [IPOBEICHUS XH-
CEepOBOOPO-/a U U3yUEHHE BOJOPOJa, €0 CBOICTBA U Na, ero GusHueckue 1 Xumu- |[MAIECKIX
€ro CBOMCTBY. CBOMCTBa Cylb()UI0B gecKHe CROCTRBI. VMeETh peax-1uil (AIIXP),
JlaGopaTOpHBIN OTIBIT: [PO-BOJUTH KAa4eCTBEHHDIE pu-60p A
«CHHTE3 cepoBOIOPOA. peaKIy Ha cepoBoopos i [NOIyHe- HUs rasos
KauecTBeHHBIC PEaKITUN HA COJTH CepOBOIOPO/IHOM Kuc- [T allapat
CEPOBOIOPOT N NOTBI, COCTABMATH COOTBET-  |KATTA
CyTbdH-/bD> CTBYIOILIME YPaBHEHHS XHUMH-
YECKHUX peakInui
16 |Hemeramibl. Okcu- . M3y4uTh CBOMCTBA CEpHU- 1  [Buarp Pusnueckue u XumMuUe-
et cepbr. Ceprp-  (AEMOHCTPALMOHHBIH OMBIT |0y 0rg 130 Ckie cBoiicTBa cepHucToro  [(\I1ApaT Ui
cTas KHCIOTa Ne 4«lsyqenne CBOHCTB rasa. YMeTh 3amichIBaTh TIPOBE/CHIT X1~
CEPHHCTOTO rasa u CepHU- ypaBHeHus peaimii raza ¢ [MHICCKHXpeaKk-1u
CTOM KHUCIIOTHI» BOJIOI, CO it (AIIXP)

17 |Hemeramibl. AM-  JlaGopaTopHblii onibIT Ne 9 1 3HaTh, UTO PAaCTBOP aMMHaKaB|/laTUnK 3J€KTpO-
MUaK «OCHOBHBIe cBojicTBa av- | PKCIEPHMEHTAILHO J0Ka- BOJIC - CJIa0BIN AJIEKTPO-JIUT. |[IPOBOJHOCTH
MUaKa» 3aTb MPUHATICKHOCTE pac- YMETh OIpeesTh 3TO

TBOPa aMMHUaKa K cj1a0bIiM CBOHCTBO ¢ IIOMOLIBIO
PIIEKTPOJIUTAM aTaE-ka
18 |Oxenn asora (V) J{eMOHCTPALIMOHHBIC OIIbI- M3y M T IPOMBILLIEHHEIE K 1 3HATh MPOMBIIIJIEHHBIE U J1a- [TepMope3ucTop-

Thl: «[loayuenue okcuaa
asota (IV) u usyuenue ero
cBOMCTBY; «OKUCICHUE
ok-cuaa aszota (I) mo
okcua azora (1V)»;
«B3auMoaeii-cTBUe OKCHIA
azota (I\V) ¢ Boj1oii
KHCIIOPOJIOM, MO-JTy4YCHUE
A30THOM KHCIIO- ThD»

1abopaTOPHBIE CIIOCOOBI

MOJIy4eHUS] OKCHIA a30Ta
(1V), ero cBoiicTsa, mpu-

MEHEHHUE B IPOU3BOJICTBE
Q30THOU KHCITIOTHI

OopaTopHbIe CLIOCOObI MOTY-
uyenus okcuaa azota (1V), ero
buznyecKue 1 XUMUIECKHE
CBOMCTBa. YMETh COCTaBIAThH
COOTBETCTBYIOIINE YPAaBHEHUS
XUMHUYECKUX PEAKIIUN. Y METh
00BSACHSATH IPUMEHEHUE
oxcuna azora (IV) B npo-

M3BOJICTBE a30THOM KUCIIOTBI

HBII TaTYUK TEM-
repaTypsl, 1aTIYUK
pH, naruuk snex-
TPOINPOBOJHOCTH,
anmnapar AJs [po-
BEJICHUS XUMUYeE-
CKUX peaKUui
(AITXP), marHut

Has MCIIIaJIKa




IIpooonicenue

Tema

Conepxanue LleneBas ycTaHOBKA YPOKA | Koy-go | 11MaHUpyeMBIE PE3YNBTATH | [cmoib30BaHme
Ne i/ 4acoB 000pyA0BaHHUSI
19 [IpakTuyeckas padora Ne 4 2
JKCIIEpUMEHTAJILHO OIIpe- YMETh HCNOJIB30BaTh HOHOCE-
A30THast Kuciota u [«OmnpeaeneHne JlaTyuk HUTpaT-
R JIEJIUTh COJIepP>)KaHNE HU- JIEKTUBHBIE TaTUUKH JIIS
e€ conu HUTPAT-UOHOB B MOHOB
TpaT- HOHOB B pacTBOpax OTIpEICJIEHNS] HOHOB
[MUTAaTEIIbHOM PacTBOPE»
20 MuHepanbHbIe JTaboparopHsrii omeiT Ne 10 (DkcrepiuMeHTaIBHO pasiiy- 1 YMETh dKCHEPUMEHTAIBHO  |J[aTYuK 351eKTpo-
YI[O6peHI/I5[ ((OHpeI[eHeHI/Ie aMmMuay- 4aTb MOYCBUHY U MHUHC- OIPENCIISITh MOYEBUHY MMPOBOJHOCTH
HOM CETUTPbl U MOYEBHHBI) paJIbHbIE YI0OpeHus
21 Mertamner. Kanp-  JlaGopaTtoprsrit onbIT Ne 11 [KcriepuMeHTalbHO ycTa- 1 3HaTh CBOMCTBA COEAMHEHUN |/aTunK 31eKTpo-
uit. Coenunenus [«B3aumopaelicTBre N3BECT- [HOBUTH 00pa3oOBaHUeE KaJIbIUS U €T0 3HAU€HUE B |[IPOBOJIHOCTH,
KaJIbIUs KOBOM BOJIbI C YIJIEKHUCIIBIM [CPETHEN M KUCIION COJN [PUPOJIE U )KU3HU YEJIOBEKa |[MarHUTHas Me-
razoM» [majnka, mpudop
TS TIOJTYYEHUS
ra3oB WU
anmna-par
L ysrrrra
22 Metamnbl. XKene3o |[Jlaboparopnsriii omeiT Ne 12 [MccnenoBaTh mpoiiecc 1 3HaTh, YTO MPOIECC KOppo3unJlaTunk JaBICHUS

«OKHcIeHne xeje3a Bo
BJIAJKHOM BO31yXC»

PIETPOXUMUYECKOM KOPpO-
3HUH Keje3a B BO3AyXe

METAJIJIOB  MPOTEKaeT B
MPUCYTCTBUH BOJIbI U KUCIIO-
pona. 3HaTh (aKkTOphkI, YCKO-
pAIONINE MPOIIECC KOPPO3IUU
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