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INOACHUTEJIBHASA 3ATINCKA

MoaudunupoBanHasi mporpaMma «XUMHYECKHH TPAKTUKyM» COCTaBJI€HAa Ha OCHOBE
«MeToauyecKux peKOMEHJAIMK 10 peaau3alui 00pa30BaTEIbHBIX MPOrPaMM €CTECTBEHHOHAYYHOM
HANpaBJICHHOCTH 110 XMMHHU C UCIOJb30BaHUWEM oOopynoBaHus IeHTpa «Touka pocta» (aBTopsl: I1.H.
becmanmos, M.B. Jlopodeen, M.: 2021), aBtop-coctaButenbp H.C. Xpynesa,, 2022 r. B COOTBETCTBHH C
OCHOBHBIMH HOPMAaTHUBHO-TIPABOBBIMU JIOKYMEHTAMU:

- ®enepanbHbli 3aK0H 0T 29.12.2012 Ne 273—®3 «O06 obpazoBanuu B Poccuiickoii denepamumnyy;

- [Topsimok OpraHu3aluu u OCYIIECTBJICHUS o0pa3oBaTenLHOM JESITEIbHOCTH
o JOTIOTHUTEIbHBIM o011eo0pa3oBaTeIbHbIM nporpamMmmam (yTBepkIeH PUKA30M
Munucrepcta npocpemenns PO ot 09.11.2018 r Ne 196) ;

- [Tacnopt denepanbHOTO MPOEKTa "Ycnex KaXI0T0 pebenka" (yTBepkIeH
Ha 3ace/laHuH MPOEKTHOTO KOMHTETA MO HalMoHaIbHOMY IpoekTy "OO6pa3oBanue" 07 nexabps 2018 r.,
MPOTOKOJI No 3);
- [Tpukas MunucTepcTBa Tpyaa u COIMaIbHOM 3aIUThI Poccuiickoii

®Oepepanuu oT 05.05.2018 No 298 "O6 YTBEPKJICHUH po(hecCHOHATLHOTO
crangapra "llegaror 10MOHUTEIBHOTO 00pPa30BaHUs IeTEH U B3POCIBIX ",
- Konuenmust pa3BUTHS JIONOJHUTENbHOrO oOpasoBanus nereid g0 2030 roga, yTBEpX)AEHHOU
pacnopsbkenreM [IpaButensctBa PO ot 31 mapra 2022 roga Ne 677-p;
- Pacnopsbkenne muHHCTEpcTBA 00OpasoBanmst Kuposckoidt o6mactu ot 30.07.2020 Ne 835 «O6
YTBEPXJICHUU MPaBUJI NEPCOHUPHUIIMPOBAHHOTO (UHAHCHPOBAHMS JONOJHUTEILHOTO 00pa3oBaHus jJeTen
Ha Tepputopur KupoBckou 06actu»
- YcraB u nokanbHble akTel MKOY OO noc. Yepnast Xomynuia OMmyTHHHCKOTO p-Ha KHpoBCcKoii obnacTw.
Axmyanvhocme npozpammol

B nociaemnue romel y  ydammuxcs — HaOdrogaeTcs  HM3Kas — MOTHBAIUS  M3YYEHUSA
€CTECTBCHHOHAYYHBIX JUCIHUIUINH U, KaK CICACTBHE, MAJCHIE KaueCTBA 00Pa30BAHMS.

B ocHOBY momonHuTeNnbHON 0011€00pa3oBaTeNbHON MPOrpaMMbl «XUMHUYECKHI MPAKTUKYM)»
3JI0)KCHO TIPUMEHEHHE Ha 3aHATHAIX MU(POBBIX aboparopuid. [TocTaBisieMble B MIKOJIBI COBPEMEHHBIC
cpeacTBa oOydeHHMs, B paMKaxX HAIlMOHAIBHOTO MpoekTa «Touka pocTay coaepikaT Kak yxKe XOpOIIo
U3BECTHOE 000OPYHOBaHME, TaK W MPUHIMIHAILHO HOBOE. DTO MHU(POBBIC JIAOOPATOPUHN U JTATIYUKOBBIC
CUCTEMBI.

MHoOroJIeTHSISI MPAKTUKA HMCIIOIh30BAHUS XUMHUYECKUX MPHOOpOoB W mu(poBBIX jdaboparopuil B
HIKOJIe TI0Ka3ajia, YTO COBPEMEHHBIE TEXHUYECKHE CpelcTBa OOyUeHHs HOBOTO MOKOJIEHHUS MO3BOJSIOT
JOOUTBHCS BBICOKOTO YPOBHSI YCBOEHHS Y4YeOHOro Marepuala, yCTOHYMBOIO pOCTa MO3HABATEIBHOTO
MHTEpeca MIKOJIBHHUKOB, T.€. MPEOJONIETh T€ MPOOJIEMBbl, 0 KOTOPHIX TaK MHOTO TOBOPST, KOTJa pedb
3aX0JIUT O COBPEMEHHOM IIKOJIbHOM XUMHUYECKOM 00pa30BaHUH.

Hoesusna npozpammol

CoBpeMeHHbIE SKCIEPUMEHTAIbHBIC HCCIECIOBAHUS IO XMUMHH YK€ TPYIAHO TPEICTaBUTH 0e3
UCIIONIb30BaHUsl HE TOJBKO aHAJOTOBBIX, HO M HU(POBBIX W3MEPUTENbHBIX MpubopoB. B denepansHom
lNocynapcrBennom OOGpazoBarensHoM Cranmapte (OPI'OC) mporucano, 4TO OJHUM U3 YHUBEPCAIHHBIX
yueOHBIX JAEUCTBUN, MPUOOpPETAEMBIX YYAIIUMUCS, JIOJDKHO CTaTh YMEHHE «IIPOBEIEHHUS OIBITOB,
MPOCTHIX SKCIEPUMEHTAIBHBIX HCCIEAOBAHUM, MPSMBIX W KOCBEHHBIX HM3MEPEHHI C HCIOJIb30BaHUEM
AQHAJIOTOBBIX U IIU(POBBIX U3MEPUTENBHBIX TPHUOOPOBY.

Y4eOHBIN JKCIEPUMEHT MO0 XUMHHU, MPOBOJAMMBIA Ha TPATUIIMOHHOM O00OpyIOBaHMH, Oe€3
NPUMEHEHUs IU(PPOBBIX adOpaTOpHii, HE MOXKET MO3BOJUTH B TOJIHOM MeEpe pPElIuTh BCE 3aJadyd B
coBpemeHHoil 1ikose. I[ludpoBas mabopaTopusi TMOJTHOCTHIO MEHSIET METOJIHMKY U COJEp)KaHue
AKCIIEPUMEHTAILHOM JIEATENILHOCTH U PEIIAET BBILIETIEPEYHCICHHBIC TPOOIEMBI.

[[Iupokwuii CHIEKTp JATYMKOB TO3BOJSET YUAIIUMCS 3HAKOMHUTHCSA C TapaMeTpaMH XHMHUYECKOTO
SKCIIEPUMEHTA HE TOJIHKO Ha KaYeCTBEHHOM, HO M Ha KOMMYeCTBEeHHOM ypoBHe. L{udposas naboparopus
MO3BOJISIET BECTH JJIUTEIBHBIN SKCIIEPUMEHT JaX€ B OTCYTCTBHE DJKCIEPUMEHTATOpa, a 4acToTa HX
W3MEPEHUI  HEMOJBJAacTHa  YEJIOBEUYECKOMY  Bocmpusituio. B nporecce  (HOPMUPOBAHHUS
SKCTIIEPUMEHTAIBHBIX yYMEHHH yYE€HUK OOydaeTcsl MpEeNCTaBlIATh HHGOPMANHI0 00 HCCICTOBAaHWU B
YeTBIPEX BUAAX:

* B BepOagbHOM: OMKCHIBATh OSKCIEPHUMEHT, CO3/1aBaTh CIOBECHYIO MOJEIb DJKCIEPUMEHTA,
¢buKcHpoBaTh BHUMaHUE HAa U3MEPSIEMbIX BETUYMHAX, TEPMUHOJIOTHH;
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* B TaOJIMYHOM: 3arOJHATH TAOJIHMIBI JaHHBIX, JEXKAIIUX B OCHOBE IOCTPOEHUS rpaduKoB (Ipu
9TOM Yy Y4YaIlUXCsS BO3HUKACT IEPBHYHOE NpPEACTaBIeHHE O MacmTabax BenuuuH); 6 XVMMUSA B
coJiepyKaHue

* B rpapuueckoM: CTpOUTh IrpadUKy MO TaOIMYHBIM TaHHBIM, YTO JaET BO3MOXHOCTh MEPEX0/a K
BBIIBMIKCHUIO THUIIOTE3 O XapPaKTCPC 3aBUCUMOCTH MCKAY BCIMYMHAMU (HpI/I 9TOM YYHUTCIIb IMOKA3bIBACT
MPEUMYIIECTBO B BU3YAIU3AIMH 3aBUCIMOCTEN MEX/y BETUYMHAMU, HATJISAHOCTS 1 MHOTOMEPHOCTb);

¢* B BUAC MAaTCMAaTU4YCCKUX ypaBHeHHﬁZ JaBaTb MaTEMAaTUYCCKOC OIIMCAaHUC B3aMMOCBA3U BCIIMYUH,
MaTemaruueckoe o6o6menue. Ilepexos OT KakIoro srama MpeAcTaBiIeHUS HHPOpPMAIMH 3aHUMAaET
JIOBOJIGHO OOJIBIION MPOMEXKYTOK BpeMeHH. B 3TOM I1utaHe mIuQpoBbIE J1a00OpPaTOPUU CYIIECTBEHHO
SKOHOMST BpeMs, KOTOPOE€ MOXKHO HCIOJB30BaTh Ha (HOPMHUpPOBAHHE HCCIEIOBATENBCKUX YMEHUI
ydalmxcs.

Ilenarornueckas nejecood0pasHoOCThb

OaHUM M3 OCHOBHBIX IMPUHLMUIIOB MOCTPOEHHUS IMPOrpaMMbl SIBIASETCS HNPUHUUIT AOCTYIHOCTH.
OKCHEpUMEHTAJIbHBIE JAHHBIE, MOJIYYEHHbIE YUYAIIMMMCS IPU BBIIOJHEHUH KOJIWYECTBEHHBIX OIIBITOB,
MO3BOJISIIOT  YYAIMMCS CaMOCTOSITENIbHO JI€1aTh BBIBOJIBI, BBIABIATH 3aKOHOMEpHOCTH. Iloaxonsl,
3aJI0KCHHbIE B COJAEp)KaHUE MPOrpamMMbl Kypca, CO3HAal0T HEOOXOIUMBIE YCIOBHS Ui CHCTEMHOTO
YCBOGHHUS YYAIlUMHUCSI OCHOB HAYKH, Ui 00ecleueHusl pa3BUBAIOIIEr0 U BOCIUTHIBAIOIIETO BO3ACHCTBUS
o0y4YeHHs Ha JTUYHOCTh ydamerocs. @opMupyemble 3HaHUS CTAHOBSATCS OCHOBOW CHUCTEMBI YOCKICHUI
HIKOJIbHUKA, HEHTPAJIbHBIM JIPOM €r0 HAyYHOTO MUPOBO33PEHUS.

Leap nporpaMMbl — cO3JaHUE YCIOBHM [UIsl PasBUTHS Yy OOy4arOUUXCd XUMHYECKON
rPAMOTHOCTH, YMEHUH ¥ HABBIKOB IMPOBEACHUS COBPEMEHHOTO XHMHYECKOTO HKCIIEPUMEHTa
MOCPEACTBOM UCIOIb30BaHUs IU(PPOBLIX JabopaTopuii U obopyaoBaHus meHTpa «Touka poctay.

Ota 1eab MOXKET OBITh Pealn30BaHa CIeyIOIUM 00pa3oM:

- CO3/IaHME MaTepHATbHO-TEXHUUYECKON 0a3bl AJISi MPOBENEHUS MPAKTHUECKUX paboT ¢ MCIOIb30BaHUEM
o0opynoBanus neHTpa «Touka pocTay;

- CO3/IaHHE YCJIIOBHUM JUUIl IPUMEHEHUS ITOIY4YEHHBIX 3HAHUN U IPAKTUYECKUX YMEHHM.

3amaun:

1) obpa3zoBaTeabHbIE:

- MPOJOKUTh (OPMHUPOBAHUE Y HIKOJIBHUKOB HABBIKOB W YMEHHUI HAay4yHO-MCCIIEJOBATENbCKOM U
MPOEKTHOW IESITENBHOCTH;

- (hopMupOBaTh y 00YyJaIOLINXCS HABBIKM 0€30IaCHOT0 U TPaMOTHOI'O OOpAIlleHUs C BEIIECTBAMH;

- (opmHupoBaTh NPAKTUYECKWE YMEHHUS U HaBBIKM pa3paOOTKH M BBINOJHEHUS XHUMHUYECKOTO
JKCIIEPUMEHTA;

2) BOCIHUTATEIbHBIE:

- COJIEHCTBOBaTh 3KOJOIMYECKOMY BOCHHUTAHUIO OOYyYaroIIMXCsl, BBHUJY HWHTCHCHUBHOTO pa3BUTHS
XUMHYECKOH, He(TEeXMMHUYECKOH, IEeJTI0I03H0-0yMaXKHOW, METaJUlypru4ecKoi IMPOMBIIUIEHHOCTH H
Ipyrux obnacTeil NpPakTUYECKOH JeATeNIbHOCTH 4YeJIOBEKa, KOTOPble OCHOBAaHbl HAa HCIOJIb30BAHUU
XAMHYECKUX PEAKIIUN;

- TMPOJODKUTH (OPMHPOBAHME HAYYHOM KapTHHBI MHMpa M JIMYHBIX KadyecTB (aKKypaTHOCTb,
OTBETCTBEHHOCTb, OEPEXIINBOE OTHOIIECHNUE);

3) pa3BuBatolIMe:

-pa3BUBaTh MOTHBAIMIO IIKOJBbHUKOB Ha BBIOOP Mpodeccuu, CBSI3aHHONW ¢ XUMUYECKUM MPOU3BOACTBOM;
-pa3BUBaTh I103HABATEIBHYIO AKTHUBHOCTH, CAMOCTOATEIBHOCTH, HACTOMYMBOCTH B JOCTH)KCHHU LEINH,
KpeaTHBHbIE

-pa3BUBaTh KPUTHUYECKOE MBIIIJICHHE, OCHOBAaHHOE€ Ha XMMHWYECKOM 3HAHMH, YMEHHUU paboTaTh C
uH(popMaluen (Mouck, nepepadoTka, Co3JaHue, XpaHEHHUE).

- pa3BUBaTh KOMMYHHMKATHBHYIO KYJBbTYpPY YUY€HHKA, CIIOCOOCTBOBaTh IMOATOTOBKE K OOYYEHHUIO B
CTapIel IKoJe.

OT1iauyuTeIbHbIEe 0CO0CHHOCTH peau3aluy NpPorpaMmbl

Hns peanuzanuu ykazaHHBIX 1ened [IporpaMMbl HEOOXOAMMO OCHAIIEHHWE IIKOJBHOTO KaOWHeTa
XUMHH COBPEMEHHBIMH MpubopamMu u 00OpynoBaHHMEM. B  pamMkax HalMOHAIBHOTO MPOEKTa
«O0bpa3zoBaHue» ATO CTAJIO BO3MOXHBIM Onaromapsi co3ganuio B MKOY OOII noc. Yepnas XosyHuna
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IeHTpa 00pa30BaHUs ECTECTBEHHO-HAYYHOM M TEXHOJOTHYECKOW HampaBieHHocTell «Touka pocray.
BHuenpenne HoBoro o0opynoBaHus AAaéT BO3MOXHOCTh KAau€CTBEHHO W3MEHUThb IPOLECC OOydeHUs
xuMud. KojnuecTBeHHBIE HSKCIEPHUMEHTHI TO3BOJISIIOT IOJIy4aTh JOCTOBEPHYIO HMH(pOpMamuio o
IIPOTEKaHUU TEX WJIM MHBIX XMMHUYECKHMX IIpOLeccax, O CBOMCTBAaxX BemiecTB. Ha OCHOBE MOIy4eHHBIX
OKCIEPUMEHTANBHBIX JaHHBIX OOy4YaeMble MOTYT CaMOCTOSTENIHO JIelaTh BBIBOJBI, 0000IIATh
pe3yibTaThl, BBIABIATH 3aKOHOMEPHOCTH, YTO OAHO3HAYHO CIOCOOCTBOBYET IOBBIIMIEHUIO MOTHBALUU
00y4eHUSs NIKOJIHHUKOB.

BO3p3CTHLIe 0CO0EHHOCTH rpyninbl HeTeﬁ, KOTOPbIM aJipecoBaHa nmporpamMmma

[Iporpamma «XuMHUYECKUH MPAKTUKYM IpeIHa3HadeHa 1 Aetel 14 — 18 ner, oOydarommxcs 8-
11 knaccoB. 'maBHOE ICUXOIOrHYECKOE MPUOOPETEHNE 3TOTO MEPHOJIA - OTKPHITUE CBOETO BHYTPEHHETO
MHUpa, BHYTpPEHHEE . I'maBHBIM HU3MEpEHUEM BpEMEHU B
CaMOCO3HaHUU SABJSIETCS Oynyiiee, K KoTopoMy OH (0HA) ceOs TOTOBUT. Bemyias nesiTeIbHOCTh B 3TOM
BO3pacTe — yueOHO-TIpoeccHoHaNbHAas, B MPOLEcce KOTOPOH (OPMHUPYIOTCA TaKue HOBOOOpA30BaHUS,
KaK MHPOBO33pEHUE, MPO(hecCHOHATbHBIE HHTEPECH, CAMOCO3HAHUE, MEUTA U UJICaTbI.

Cpoku peajqu3anuu nporpamMmmal: 2 rojga. OnTuManbHbIe CpOKH 00ydeHus ¢ 1 ceHTs0ps mo 20 mas.

@DopMBbI U PEXKUM 3AHATHHA. 3aHATHS IPOBOAITCS B (OpME NMPAKTHUESCKUX PadOT U pacCUMTaHbl Ha | yac
B Henenmo (34 yaca B rof) At 00yJaromuXxcs IEPBOTo roja 00ydeHus
1 yac B Henemto (34 yaca B roj) 1js 00y4arOUIMXCs BTOPOTO Toia 00y4eHHUS.

O:xngaemble PeE3yabTaThl peajn3allui IIPporpaMmMbl

[To okOHYaHWM JOMOJIHUTENBHON  001Ie00pa3oBaTeNbHON MPOrpaMMbl «XHUMUYECKUN MPAKTUKYM)
oOyyJaromuecs: JOJKHBI:

3HATH/MIOHUMAThb
® gaiCHelwue XUMUYecKue NOHAMuUA: BEIIECTBO, XHUMHUYECKHW JJIEMEHT, aToM, MOJEKYyIa,
OTHOCHUTEIIbHbIE aTOMHAasi U MOJIEKYJISIpHAsT MacChl, MOH, aJUIOTPOIHMS, HM30TOMbI, XMMHUYECKas CBS3b,
AJIEKTPOOTPHUIIATEIHFHOCTD, BAJICHTHOCTb, CTETIEHb OKUCJICHHSI, MOJIb, MOJISIPHASI Macca, MOJIAPHBIN 00beM,
BEILECTBA MOJIEKYJSIPHOTO M HEMOJIEKYJSIPHOTO CTPOEHUS, PAaCTBOPBI, SJEKTPOJIUT U HEIJIEKTPOJIUT,
AJIEKTPOJIUTAYECKAS] JUCCOLHMAIINS, OKHUCIUTEIh U BOCCTAHOBHUTENb, OKHCICHHE W BOCCTAHOBJICHHE,
TEIIOBOM 3(PQeKT peakuuu, CKOPOCTh XWMHUYECKOW pEaKIMH, KaTalu3, XUMHUYECKOE paBHOBECHE,
YIJIEpOAHBIN CKeNeT, QyHKIMOHATIbHAS TPYIIa, H30MEpHsl, TOMOJIOTHUS;
® OCHOBHble 3aKOHbI XUMUU: COXPAHEHUE MaCChl BEILIECTB, TOCTOSIHCTBA COCTABA, IEPUOJUUYECKUN 3aKOH;
® OCHOBHblEe Meopuu XumMuu: XUMHYECKOM CBSI3HM, DJIEKTPOJUTUYECKOW TUCCOIUAIIMU, CTPOCHUS
OpPTraHUYECKUX COETNHEHUI;
® gadicHelluue sewecmea U Mamepuaivl: OCHOBHBIE METAJUUIbl U CIUIABBI, CEpHAas, COJISIHAs, a30THAsI U
YKCyCHasl KUCJIOTHI; IIENOYH, aMMHUaK, MHUHEpalbHbIE yI0OpEeHUs, METaH, 3TUJIEH, alleTUJIEeH,, OeH301,
9TaHOJI, )KUPBI, MbLIA, TJIFOKO3a, caxapo3a, Kpaxmall, KjeT4yaTka, OeJIKH, ICKYCCTBEHHbBIE U CHHTETUYECKUE
BOJIOKHA, Kay4yKH, [1JITACTMACCHI;

yMeTh:
® 1a3b16amb N3yYEHHBIE BEIIECTBA M0 «TPUBUATBHOM UM MEXIYHAPOIHON HOMEHKIIATYPE;
L] onpedeﬂﬂmb: BaAJICHTHOCTb M CTCIICHb OKHCJICHUA XHUMHWUYCCKUX DJICMCHTOB, THII XI/IMI/I‘-ICCKOﬁ CBA3U B
COCIMHEHMSIX, 3apsA]l MOHA, XapaKTep Cpeabl B BOAHBIX pPAacTBOpaX HEOPTraHWYECKUX COCIUHEHUH,
OKUCJIHUTCIIb U BOCCTAHOBUTCIIb, HpI/IHa}IJ'Ie)KHOCTB BCIIIECTB K paSJ'II/I‘—IHBIM KJ1accaM OpFaHI/I‘—IeCKI/IX
COCIUHEHMI;
® xapaxkmepuzoeamsp: dIEMEHTHI MAJIBIX TIEPHOJIOB MO0 MX MOJOKEHHUIO B nepuoandeckoit cucreme J[.1.
MenzeneeBa; oOmMe XHMHYECKHE CBOMCTBA METAUIOB, HEMETAJIOB, OCHOBHBIX  KJIACCOB
HeOpFaHI/I"IeCKI/IX nu OpFaHI/I'-IeCKHX COG)IHHGHHﬁ; CTpOGHI/Ie U XUMHUYCCKHUC CBOfICTBaI/I3yLIeHHI)IX
OpPTraHUYECKUX COETMHEHUI;



® 00bACHAMD: 3aBUCUMOCTb CBOMCTB BEIIECTB OT MX COCTaBa U CTPOCHHS, MPUPOIY XUMHUECKON CBS3U
(MOHHOM, KOBAJICHTHOM, METAJUTHYECKOM); 3aBUCUMOCTh CKOPOCTH XMMHYECKOW PEaKIMH U TOJIOKECHHS
XUMHUYECKOTO PABHOBECHUS OT Pa3INYHbIX (DaKTOPOB;
® GLINONHAMbL XUMUYECKUU IKCNepuMeHm TIO PpAacClO3HABAHUIO BAXKHEWUIINX HEOPraHUYECKUX U
OpPTraHUYECKUX BEIECTB;
® 711p060OUMb: CAMOCTOSITENIbHBIN IMOUCK XUMHUYECKOW HMH(QOpPMAIMHM C HCIOJIb30BAHUEM Pa3IUUHbIX
HMCTOYHHUKOB (HAYYHO-TIOMYJISIPHBIX M3JaHUM, KOMIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB Hutephera);
UCIOJIb30BaTh KOMIBIOTEPHbIE TEXHOJIOTHH JIsi 00paboTKU M Mepeayu XuMU4eckod nHpopMauu u eé
MPEJICTABICHUS B Pa3IMYHbIX (hopMax;
® IUIaHUPOBATh, IOATOTABIMBATH W IPOBOJUTH IPOCTEMIINE CHUHTE3bl HEOPraHWYECKHUX BELIECTB;
MPOU3BOJUTH PACUYEThl IO XUMHUYECKUM YpPAaBHEHHUSIM CHHTE3a BEIIECTB, BKJIIOYAIOIIUM 3JIEMEHTHI
TUTIOBBIX PACUETHBIX 3ajau (OmpeleieHrue Macchbl MU MacCOBOM JOJM PAcTBOPEHHOIO BEIEeCTBA B
pacTBoOpe; OIpeAeleHHe MAcChl MPOAYKTA PEaKIMHM WK 00beMa ra3a 1Mo MU3BECTHON Macce OJIHOTO W3
pearupyromux BEUIECTB; ONpPEAECHUE BbIXOJAa NPOJAYKTAa pPEAKUUU B MPOLEHTaX OT TEOPETUYECKH
BO3MOXKHOT'O; OIPEICIICHIE MacChl MPOAYKTA PEeaKIMK WK 00bheMa Ta3a Mo W3BECTHON Macce OJHOTrO U3
pearupyrouux BelecTB, COASPKAIIETO MPUMECH).

HCIOJb30BATh MNPHOOPEeTEeHHbIe 3HAHWUS W YMEHUS] B TMPAKTHYECKON [1eATeJIbHOCTH B

MOBCEIHEBHOM KU3HH
® J1Uisl OOBSICHEHHUS! XUMUYIECKHX SIBIICHUH, POUCXOISAIINX B IPUPOJIC, B OBITY U HA MPOU3BOJICTBE;
® I ONpENeNICHUs BO3MOYKHOCTH IPOTEKaHUS XMMHYECKUX IMPEBpPALICHUN B PA3JIMYHBIX YCIOBHUSX U
OIICHKH MX IOCJICACTBHUH;
® /ISl 5KOJIOTMUECKH I'PaMOTHOTO MOBEICHUS B OKPYXKAIOLIEH Cpele;
® /ISl OLICHKW BIIMSHMS XMMHYECKOTO 3arpsi3HEHHs] OKPYXAlolled cpeibl Ha OpPraHu3M 4YeJIOBEeKa W
JIpYTUe )KUBbIE OPTaHU3MBl;
e st 0OE30MacHOTO OOpamieHWsT C TOPIOYMMH W TOKCHYHBIMH BEHIECTBAMH, JIA0OPATOPHBIM
o0opynoBaHueM;
® /ISl IPUTOTOBJICHUSI PACTBOPOB 33JaHHOM KOHIICHTPALIMK B OBITY U HA TPOU3BOICTBE;
® ISl KPUTHYECKOW OIEHKH JIOCTOBEPHOCTH XMMHUYECKON HH(OpMAalUW, MOCTYHAIOUIeH U3 pa3HbIX
HMCTOYHHKOB.

q)Ole)I MOABEACHUA UTOI0OB peain3aliimu nmporpamMmmabl

Kontpons pe3ynbratoB o0yueHus B cooTBeTcTBHU ¢ AaHHOW OII mpoBoautcs B GpopMe NuCbMEHHBIX
U DKCIEPUMEHTAIbHBIX PadoT, IPEANOIaraeTcs MpoBeieHne IPOMEXKYTOUHON U UTOTOBOM aTTeCTallUH.

Ipomercymounan ammecmavyus

Jnsa  ocymiecTBieHHMs INPOMEXYTOYHOM aTTECTAlMU  HMCIHOJIB3YIOTCS  KOHTPOJIbHO-OLICHOYHBIE
MaTepHuaibl, OTOOp COJEp’KaHHsl KOTOPbIX OPHUEHTHPOBAH Ha IPOBEPKY YPOBHS YCBOEHHUS CHCTEMBbI
3HaHWW U YMEHUU — MHBAPUAHTHOTO S/Ipa COJEPKaHUs JACUCTBYIOIINX 00pa30BaTeIbHON MPOrpaMMBbI 1O
XUMHHU Ui 0011e00pa3oBaTeNbHbIX OpraHu3aluil. 3agaHus MPOMEKYTOUYHOM aTTecTallud BKJIHOYAIOT
MaTepHuall OCHOBHBIX Pa3JIEJIOB COJEPKaHUA IPOTrPAMMBI

(cM. ITpunoxenue 1)

Hmozoean ammecmanun

Jlnst  ocymiecTBieHUss HMTOroBoM arrectanuu ucnonb3dytores KHWMebl, copepikaHne KOTOPBIX
OPUEHTHPOBAHO Ha IPOBEPKY YPOBHS YCBOCHMs 3HAHMHA M ONpeenseTcs CUCTEMOM TpeOOBaHUM K
IIOATOTOBKE BBINYCKHUKOB OCHOBHOM HIKOJIBI. 3aJaHWs WTOTOBOM AaTTECTAllMH BKIIIOYAKT MaTepuai
OCHOBHBIX pa3fiesioB Kypca xumuH. Paborta coctouT u3 AByx uyacteid. Yacts 1 comepxur 19 3aganuii ¢
KpaTKUM OTBETOM, IOJIpa3yMEBAIOIINX CAMOCTOATEIbHOE (OPMYIHMPOBAHHME M 3alHCh OTBETa B BUJE
quciaa WM TociefoBaTeabHOCTH Iudp. Yacte 2 comepkur S5 3amaHuil: 3 3agaHus 3TOW YacTH
NOIPa3yMEBaIOT 3allMCh PA3BEPHYTOrO OTBETA, 2 3aJaHWsl JTOW 4YacTH MNPEANOIararoT BBIIOJHECHHE
peaIbHOr0 XUMHUYECKOT0 SKCIIepUMeHTa U oopmiieHue ero pe3ynbratoB (cM. [Ipunoxenue 2)



YYEBHO-TEMATUYECKHH ILIAH

IlepBblii rog 00y4enust

Ne KonuyecTBo yacoB
/1 Haspanue paznena, rema Teopus \ IIpakTuka
MeToabl NO3HAHUSI XMMHH 5
1 | IIpaBuna Th npu pabore B Xumuueckoit sadbopatopuun 1
2 | Xumudeckas rocya u ooopynoBanue nudpoBoi 1
nabopaTopuu
3 | MeToibl OYMCTKH BEIIECTB: (PUIBLTPOBAHHE, 1
KpUCTAJUTU3aIMs, IEPEroHKa, Xxpomarorpadus
4 | Jlaboparopuas pabota Nel mo teme «J{o xkakoi 1
TEMIIepaTypbl MO)KHO HarpeTh BEIIECTBO?»
5 | JlaboparopHas pabota Ne 2 o Teme «OnpenencHue 1
TEMIIepaTyphl IJIABJICHUS M KPUCTAJUTU3AIMH METAILIa
IlepBoHaya/ibHbIE XUMHUYECKHE MOHATHS 5
6 | Yuctele BemecTBa M cMecH. Bo3yx Kak cMech ra3oB. 0,5 0,5
7 | JlaboparopHast pabota Ne 3 o Teme «OnpenencHue 1
BOJIOTIPOBOJIHOM M JMCTUIITMPOBAHHOM BOJIBI»
8 | ®usnueckue U XUMHYECKUE SIBIIEHNS. Brleneaue u 0,5 0,5
MOTJIONICHHUE TEIUIA KaK MPU3HAK XUMUYECKOH peaKIiu
9 | IlpocThie U cIOXKHBIE BelIecTBa. Pa3inokeHne BOIbI O 0,5 0,5
JICWCTBUEM AJICKTPHUYECKOTO TOKA
10 | 3akoH coXpaHEHHUs MacChl BEIIECTBA 0,5 0,5
PacTBOpBbI 7
11 | PactBopenue. PactBopurenu. Buasl pacTBOpOB. 1
12 | [IpuroroBieHue pacTBOPOB C 33JJaHHOIN KOHIICHTpaluen 0,5 0,5
13 | JTaGopatopHas pabota Ne 4 o Teme «M3yuenue 1
3aBHCUMOCTH PACTBOPHMOCTH BEIIECTBA OT TEMIIEPATYPhI»
14 | JTaGopaTtopHas pabora Ne 5 mo Teme «Habmonenue 3a 1
POCTOM KPHCTAIIIIOB)
15 | JlabopaTtopHas pabota Ne 6 o Teme «IlepechiieHHbIE 1
pacTBOPBD»
16 | Kpucrammoruapatsl. [Ipaktrueckas padora Ne 1 mo teme 1
«OrnpeneneHne KOHIIEHTPAIIUH BEUIECTB
KOJIOPUMETPUYECKUM CIIOCOOOM IO KaTMOPOBOYHOMY
rpaduxy»
17 | Kpucramnoruaparsl. JlaboparopHas padota Ne 7 mo teme 1
«OrmpeneneHue TeMrepaTypbl pa3ioKeHHs
KPUCTAJUTOTUAPATA»
OcHOBHBIE KJ1AaCChl HCOPTAHUYECKUX COeIMHECHHU I 17
18 | CBoiicTBa MPOCTHIX BEIIESCTB: METAIIIBI U HEMETAJLIBI 0,5 0,5
19 | CpoiicTBa OKCHIOB (OCHOBHBIX U KHCIIOTHBIX) 0,5 0,5
20 | CpoiicTBa okcuoB (aM(OTepHBIX) 0,5 0,5
21 | CoiicTBa OCHOBaHUi1 (pacTBOPUMBIX). TerutoBoi apdexT 0,5 0,5
pEaKIy TUIPOKCHU A HATPUS C YTIIEKUCIBIM T'a30M
22 | CpoiicTBa OCHOBaHUI (HEPACTBOPHMBIX) 0,5 0,5
23- | CBoiicTBa KUCIIOT 1 1
24
25 | IIpakTuueckas pabota Ne 2 «Onpenenenue pH pactBopos 1
HIEJI0YEN U KHCIIOT
26 | JlabopatopHast pabota Ne 7 «Peakuus HelTpanuzanum» 1
27 | JlaboparopHas pabora Ne8 o teme «OrmnpenencHue 1
KHCIIOTHOCTH TIOYBBD»
28- | CpoticTBa coJjei (OMHApHBIX) 1 1




29

30- | CaoiicTBa coneil KUCIOPOACOACPIKAIINX KUCIIOT 1 1
31
32 | CuHre3 Manaxura 1
33 | Cunre3 okcazara xelesa 1
34 | Ypok UTOTOBOI aTTeCTallNH 1
Hroro: 34 yaca
YYEBHO-TEMATHUYECKHWMH IUIAH
Bropoii roa o0yuenust
Ne KonuyecTBo yacoB
/i Haspanue paznena, rema Teopus \ [IpakTrka
Teopust YJIEKTPOJIUTHYECKON JUCCONMATMHT 12
1 | IlpaBuia Th npu paGote B XuMuieckoii Jabopatopun 1
2 | PactBopumocTb. TermnoBoii 3 dheKT pacTBOPEHUS BEUIECTB 0,5 0,5
B BOJIE.
3 | Ilpaktuueckas pabora Nel mmo Teme «IEKTPOIHUTHI U 1
HEDJIEKTPOIIUTHD)
4 | Jlaboparopnas padota Ne 1 mo reme «Brnusiaue 1
pPacTBOPUTES HA IUCCOIMAIIUION
5 | JlaboparopHuas pabota Ne 2 o teme «CHIIbHBIC U C1a0bIe 1
SIEKTPOJHUTHD)
6 | Uonsbl. Peaknumn nonHoro ooMena 0,5 0,5
7 | JlaboparopHas paboTa Ne 3 «3aBUCHMOCTD 3IEKTPO- 1
MIPOBOJTHOCTH PACTBOPOB CHIIBHBIX JIEKTPOJIUTOB OT
KOHIIEHTPAIIUU HOHOBY
8 | IIpaktuueckas padora Ne2 o teme «OmnpenencHue 1
KOHIEHTPAIUU COJIH IO SJIEKTPOIIPOBOJHOCTH PACTBOPaA»
9 | KauecTBeHHBIC PEaKITNN HA KATHOHBI 0,5 0,5
10 | KayecTBeHHBIC peaklUy HAa AHHOHBI 0,5 0,5
11 | JIaGopatopHnas pabota Ne 4 no teme «B3anumojeiicTBue 1
TUAPOKCUAA Oapus ¢ CEpHOIM KUCIOTOM»
12 | JlaGopatopHas pabota Ne5 no Teme «O6pa3oBaHue coeil 1
AMMOHUS
XuMHYeCKHE peaKkunu 6
13 | CkopocTh XUMHUECKUX peaknuii. M3ydeHne BIusHUS 0,5 0,5
pa3InYHbIX (PAKTOPOB HA CKOPOCTh XMMHUYECKON PeaKLIuU
14- | Tunbsl XUMUYECKUX PEAKIIUA: 11O TEII0BOMY 3P (DEKTy, 1Mo 1 1
15 | obparumoctu.
16 | OkuCAUTENHHO-BOCCTAHOBUTEIBHBIE PEAKITHH 1
17 | JlabopaTtopHnas pabota Ne6 no teme «M3menenue pH B 1
X0/ OKUCIIUTENIbHO-BOCCTAHOBUTENIHOM PEAKIIUN»
18 | JlabopatopHas padora Ne 7 mo Teme «CpaBHUTEIbHAS 1
XapaKTEPUCTHKA BOCCTAHOBUTEIBHOM CITIOCOOHOCTH
METAJLIOBY
XuMHn4ecKue 3J1eMeHThI (CBOHCTBA MeTAJIOB, 16
HEMEeTAJUIOB U MX COeIMHEHH )
19 | Bopopoa. Ilonydenue B 1aO0OpaTOPHBIX YCIAOBUSAX U 0,5 0,5
W3yYEHHE €r0 CBOMCTB
20 | Hemerammsr: anemenTs! VII A rpymiisr (raqoreHsr). 1
N3yuenne Gpu3nIecKnx 1 XUMHUUYECKUX CBOWCTB XJI0pa
21 | IpakTudeckas padota Ne 3 «Omnpezenenue coaepkanus 1

XJIOPpUJA-UOHOB B MUTHEBOM BOAC)




22 | Hemeramibl: anemenTs! VI A rpynmsl (XaqabKOT€HBI). 0,5 0,5
KadecTBeHHBIE peakIuy Ha XJIOPHIBI, OPOMUIBI H
HOU b

23 | JJabopatopnas padora Ne 7 mo teme «CHHTE3 1
cepoBoiopoza. KauecTBeHHBIE peakIuK Ha CEPOBOIOPO.T
U CylIbOUIB

24 | Hemertamnsl: sneMeHThl V A rpynmbl (THUKTOTEHBI) 1

25 | JTabopatopHas pabota Ne 7 mo Teme «AMMHUAK U €ro 1
OCHOBHBIE CBOHCTBa»

26 | IIpaxTrueckas pabota Ne 4 «OnpeneneHne HUTPAT-HOHOB 1
B IIUTATEIILHOM PAacTBOPE»

27 | MunepanbHble y1o0peHus 1

28 | JlabopartopHnas pabot Ne 8 mo Teme «OnpeneneHue 1
AMMUAYHOUN CEITUTPHI 1 MOYCBUHBD»

29 | Hemeramnsr: snemenTsl |V A rpynmel. KauecTBeHHBIC 0,5 0,5
peaKIuu Ha KapOOHAT-UOH U CHIIMKAT-UOH

30 | Meramsl: anemenTs | A rpynmel. O6HapyxeHue 0,5 0,5
KaTHOHOB JINTHS, KW M HATPUS

31 | Meraisr: anemenTsI || A rpynmer. [Tomydenue u coneit 0,5 0,5
YrOJILHOW KUCJIOTHI M UX CBOMCTBA

32 | Amomunuii. AMQoTEepHBIE CBOHCTBA. 0,5 0,5

33 | XKemnezo. JlaboparopHnas padora Ne 9 o teme «OkucneHue 0,5 0,5
JKeJle3a BO BIAKHOM BO3IyXe»

34 | Ypok UTOTOBOM aTTeCTaIlluu 1

Hroro: 34

COAEP) KXAHUE TPOI'PAMMBbI
IlepsBblil ro 00yueHus

Metoanbl no3HAHUS XUMHUH (5 1)

[IpaBuia Oe3omacHoi paboThl B XUMHYECKOM Jjaboparopuu. OOmmume mnpaBuia padoOThl B
XuMH4eckoi 1aboparopun. OcHOBHOE 000pyioBaHKE U oOpaiieHue ¢ HUM. HarpeBaTenbHble puOOpHI U
MX WCITOJIb30BaHMEe. Bechl 1 B3BEIIMBAHUE. O6paHl€HI/I€ C BC€IIECTBaAMHU. MapKI/I XUMHYCCKUX PCAKTHUBOB.
OO0ue npueMsl onpeaeNneHrsl CBOMCTB BEIECTB: 1BeTa (1Mo Talnulle), 3amaxa, paCTBOPUMOCTH B BOJIE,
IIJIOTHOCTHU )I(I/IJIKOCTGI;'I, TEMIICPATYPhbI KMIICHUA, OIBCTA IJIaMCHU U AP.

HccnenoBanue cBoicTB BemiecTB. DU3MUECKHE CBOMCTBAa M3BECTHBIX BEILIECTB (arperaTHoe
COCTOSIHWE, IIBET, 3amax, IUIOTHOCTh W [p.). VI3ydeHHWe TOBENSHHs BEIIeCTBa IPH HAarpeBaHUH.
XapakTepuCTUKAa M3BECTHOTO ydYalllUMCs BEIIECTBA; IUIAH XapaKTEPUCTUKH; CaMOCTOSITEIbHOE
NepeunciieHne CBOMCTB M UX oOHapyxkenue. MccnemoBanue (pacro3HaBaHME) >KHAKOCTEH (Takux Kak
BOJ/Ia, HAIIATHIPHBIN CIUPT, STUJIOBBIM CHHPT, OEH3MH, YKCYCHAas KHCIOTAa U Jp.) C OMpENelICHHEeM HX
3amaxa, MIOTHOCTH (C TIOMOIIBI0 apeoMeTpa) U ap. cBoMcTB. MccnenoBanue (pacrno3HaBaHUE) TBEPIBIX
BEIeCTB (TaKUX KaK MOBapeHHas COJb, caxap, Mel U T.J.).

[IpakTnyeckast pabora: pemieHHue SKCIEPUMEHTATBHBIX 3a7ad Ha paclO3HAaBaHUE BEIIECTB 0 HX
(U3UUECKUM CBOHCTBAM.

Ouncrka BCIICCTB. IToHATHS YMCTOTO BEIIECTBA U CMECH. YucTtrle BCIICCTBA, UX XApaKTCPUCTHUKA.
[IpuroroBrieHre cMecH ATHX BEIIECTB, XapaKTEPUCTHUKA MPUTOTOBICHHBIX cMecell. CriocoObl pazeneHus
cMmeceit (O'—II/ICTKI/I BCHIGCTB) A WX 3aBUCHMOCTH OT CBOMWCTB OYHIIACMbIX BC€IICCTB. OTCTaWMBAHUC,
¢uibTpOBaHME, BHIIApUBAHME, MEPETOHKA, BO3TOHKA, MEPEKPUCTAIUIM3ALUSA U JIp. CIocoObl. OYHcTKa
BEIIECTB: pAa3/IeJICHHe CMECH TBEPIBIX BEIIECTB; BBIJCICHHE TBEPIOTO BEIIECTBA W3 JKUAKOCTH,
pasjiesieHne HepacTBOPUMBIX JIPYT B JAPYre HUJIKOCTEH; BbIJICIIEHUE U3 KHUJIKOCTH PACTBOPEHHOTO B HEH
TBEPJIOTO BEIIECTBA.

IlepBoHayanbHBIE XMUMUYECKHE MOHATHSA (5 1)



duzndeckue U XuMU4eckue siBjeHus. YnucTeie BemecTBa u cMecu. CrocoObl pa3ielIeHus] CMECEH.
AtoMm. Monekyna. XUMHUYECKUH BJIEMEHT. 3HAKM XUMHUYECKUX 3JIEMEHTOB. IIpocThie M ClOXKHbBIE
BEIIIECTBA. 3aKOH IMOCTOSHCTBA COCTaBa BEIlIeCcTBAa. XuMudeckue (opmynbl. OTHOCUTENBHAS aTOMHAs U
MOJIEKYJIsIpHasi Macchl. MaccoBas 0711 XMMUUYECKOTO 3JIEMEHTa B COEIMHEHUHU. 3aKOH COXPAHEHHUS MacChl
BeriecTB. Xumudeckue ypaBHeHUs. KoadduimeHTsl. YCnoBusS W NMPU3HAKH NPOTCKAHUS XUMHYECKHX
peaxuii. Monb — elMHUIA KOJIMYeCcTBa BelecTBa. MouspHas macca.
JlaGoparopHsble onbIThl: "OnpenenaeHue BOJONPOBOJHON U AUCTUIUINPOBAHHOM BOJbI"
2 "Briaenenue v noryiomeHue Termia- Npu3HaKk XuMU4ecKol peakiuun'
"Paznoxxenue BOJbI AJIEKTPUIECKUM TOKOM"
3aKOH COXpaHEHHS MacChl BEIIeCTB"

PacTBopsl (7 1)

Bona B npupoze. Pactipenenenue Boasl B npupoze. 1lonsemusie pexu u mopsi. KpyroBopor Boasl B
npupoze. Munepanbabie Bojbl. LleneOnbple ncrounuku. Bona nerkas u tsxenas. «CepeOpsiHas BoAa».
Bopna-karanusarop. Bona «xkuBas» u «MeprBasi». Boja — yHUBEpCalbHBINA PACTBOPUTEID.

PactBopsl. B3Becu n nuctuHHbIE pacTBOPHL. PacTBOPHI B XKM3HU YeI0BEKa U pUpoAsl. PacTBopuTenn
HIOJISIPHBIE U HENOJISIpHBIE. MICIIONIb30BaHNEe pa3IMYHbIX PACTBOPUTEIICH YETIOBEKOM. XMUMHAUYECKAsl YUCTKA.
Crupka — pU3UKO-XUMUYECKUN MTPOIIECC.

PactBopumocTs BemecTB. MccienoBaHue pacTBOPUMOCTM  BELIECTB B BOJAE: TBEpAbIX (M
UCIOJIb30BaHUEM TaOJUIBI PACTBOPUMOCTH), JKUAKOCTEH M ra3oB (IOJIy4EHHUE «IBETHBIX (DOHTAHOBY).
[Tpurorosnenune rasupoBaHHOW Boabl. KoadduuumeHnt pactBopuMocTH u ero ompeneneHue. Kpusbie
pPacTBOPUMOCTH U MX COCTaBjleHUE. PacTBOPHI HachIlllEHHBIE U NIepeHachIllleHHbIe. Pa3aenenue (ouncTka)
BEIIIECTB Ha OCHOBE X Pa3HBIX KOAPPHUIIMEHTOB PACTBOPUMOCTH.

CriocoObl BbIpaXKEeHHUs COCTaBa pacTBOpa. MaccoBas 011 pACTBOPEHHOI'O BEIIECTBA.

PactBopenne — (QuU3MKO-XMUMHUYECKHUH Tmpouecc. TeruioBble SBJIEHHUS INpU  PACTBOPEHUHU.
OxJtaguTenbHble CMECH: UX COCTaB, IPUTOTOBJICHUE U UCIIOJIb30BaHUE.

Kpucraimmszanus  BEHIECTB:  SBJICHUE  KPUCTAUIM3ALMM;  MOMEHTalbHAs  KPUCTAJLIM3ALIMS;
Kpuctajioruapartsel. Kpuctamuisl B npupozne M mpousBoicTBe. «CuMnarnyeckue depHuwiIa». OuucTka
BEILECTB NIEpEKpUCTAIUIN3ALMEN. BpIpaluBanue KpucTauios.

OcHOBHBIE KJIacChl HEOPraHMYeCKUX coeqnueHuii (17 4)

Knaccupukanus Heopranmdyeckux BemiecTB. KparTkas  XapaKTepUCTHKAa OCHOBHBIX  KJIacCcOB
HEOpPraHMYeCKUX COEAMHEHUH M MX Hambosiee TUIIMYHBIX MpeacTaBUTeNnell. XuMUUeckass HOMEHKIIATypa:
uMs, (haMuIIns, MPO3BHUIILIE.

Oxcuzpl: HeoOblYHOE B OOBIYHOM. OCHOBHBIE M aM(OTEpHbIE OKCHUABI — POJUTENN THIPOKCHI0B
(ocHoBanwmit). KuciaoTHble OKCUABI — HCTOUHUKH KHCIOT. OKCHIBI B Hallel xu3Hu. KucaoTel BOKpyr Hac.
3HAaueHUE U NPHUMEHEHUE HEOPraHWYECKMX M OPraHMYECKHX KHUCJIOT B NPHUPOAE U JKU3HHU 4YEJIOBEKA.
CoBpemeHHbIe MpeCcTaBlIeHus 0 KucioTax. O01ue cBoiCcTBa HEOPraHUYECKUX U OPraHUYECKUX KUCIIOT.
Oprannyeckue 1 HEOPraHUYECKUE OCHOBAHMS, UX pOJIb B Hallel ku3HU. COBPEMEHHBIE NIPEICTABICHUS
00 ocHoBaHMsX. OCHOBaHUS — AHTUNOABI KUCIOT. CpaBHUTENbHAs XapaKTEPUCTHKA OPraHMUYECKHUX U
Heopranmueckux ocHoBaHuil.Comu: xumuyeckuit xoposoa. Knaccudukanus comneil: cpenHue, KHUCIbIe,
OCHOBHbI€, JIBOIHBIE, CMEILIaHHbIE, KOMIUIEKCHBIE COJIM. Y TUBUTENbHbBIE cBOWCTBa coyiell. Conu B OBITY,
HayKe, )KUBOIKICH, MEULIMHE.

PoncrBenHble y3bl: TeHETHYECKas CBSI3b MEXAY KilaccaMu HeopraHudeckux coeauHeHuil. Ilomyuenue
BELIECTB Pa3JINYHbIX KIIACCOB.

[1P "Tlonyuenue MenHoro kymnopoca", "OnpeneneHne KOHIIEHTPAUH BEIIECTB KOJIOPUMETPUUIECKUM I10
KanuOpoBouHOMY Tpaduky", «Omnpenenenue pH pacTBopoB Kucior u menodeit», "Omnpenenenue pH
pa3JIn4YHBIX cpex’.

JIO "M3yuyeHue 3aBHCMMOCTH pPAacTBOPHMMOCTH BellecTB oT Temmeparypbl" "Habmiozenue 3a poctom
kpuctaiuioB" "l[lepechiieHHsbli pacTBop”, "OnpeneneHne TeMIepaTypsl pa3aoKeHus KpucTtamioruapara”
"Peakuus HeliTpanuzauun", «OnpeneneHne KUCI0THOCTH ITOYBbI».

13 "OcnoBanus. TernnoBoit 3¢ ekt peakuu rupoKCcHuIa HATPHUS C YTIEKUCIBIM ra3oM”

Bropoii rox o6yueHus

Teopus dj1ekTpouTHYECKO qucconuanuu (12 v)
9



JNEKTpONUTHYECKas: auccoruanus. KuciaoTel, mIenodu, Coilu Kak 3JIeKTpoiauThl. KoHcTaHTa
C) K , , K
nmuccounanuu. CHiibHbIE U cia0ble IeKTPOJIMTHI; CTENeHb Auccolanyu. FoHHoe mpon3BeeHIe BOIbL;
BOJOPOJHBIN NOKa3aTenb. MHANKATOpBl. AHAIUTHYECKUE peakuuu. I 'naponus comnei.
MJI0BOU KT pacTBOPEHUS BEILECTB B BOJ . HUE BJIMSIHUS PA3IMYHBIX (PAKTOPOB
O "Temnnosoii 3¢ ekt pacTBope eniec one" 1D 2. "Uzyuyenue a3 aKTOpo
Ha CKOpOCTh peakuun"
ITP "D1eKTpoauThl U HEANEKTPOIUTHI"
JIO "BnusiHue pactBopuTels Ha Auccormanuio”, "CunbHbie U ciaadbie anekTponuTsl” , "B3aumoneiicteue
ruapokcuaa Oapus ¢ cepHoit kucioror" , "OOpa3oBaHue cojieid aMMOHHS" XHWMHUYECKHE PEaKIIHH.
KHUCIIUTEIIbHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH.
O

Xumnueckue peakuuu (6 1)

[Tpu3Haku M yciaOBUS MPOTEKAHUS XMMUYECKUX peakuuid. Kimaccudukanms XuMHUECKIX peaKiui
C TOYKH 3pEHHUS Pa3IMYHBIX KIACCH(UKAIMOHHBIX MPHU3HAKOB: a) PEAKIMU COCIUHEHHMSI, Pa3JIOKCHUS,
3aMeIeHnst, oOOMeHa;
0) 9HI0- U PK30TEPMHUCCKHUE PEAKIIUH; B) OKUCIUTEIPHO-BOCCTAHOBUTEIILHBIE PEaAKITUH.
[Ip. Ne 4. OnpITh, WILTIOCTPUPYIOIINE XUMHUUECKUE PEAKIIUU PA3HBIX TUIIOB.
CKOpOCTh XMMHUYECKUX PEAKIUHA. 3aBUCUMOCTh CKOPOCTH XUMHYECKUX PEAKIUH OT pa3HbIX (haKTOPOB
(mpupoAbl  pearupyrouMx — BEHIECTB, IUIOMAAM  COMPUKOCHOBEHHS  PEarupyrollux  BEIIECTB,
KOHIIEHTPAIUU, TEMIIEPaTypPbl, HATMYHSI KaTalu3aropa, HHruoutopa). [lpupoansie karaan3aTopsl.
JIO "M3yueHne peakuy B3aMMOACHCTBHS CyNb(hUTa HATPHUS C IEPOKCHIOM Bojopoaa" , "M3menenne pH
B XOJI€ OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIX  peakuuil" , "CpaBHUTEIbHas  XapaKTEpUCTHKA
BOCCTAHOBUTEJILHOM CIIOCOOHOCTH METaJIOB"

Xumuyeckue 3j1eMeHThI (16 1)

[TonoxeHre HEMETAIIOB B MEPUOAMUECKON cucTeMe XxuMmuueckux siaementoB .M. Menneneesa.
OO6mue cBoiictBa HemeTaioB. Cepa: (Qu3MYECKUe M XUMHUYECKHE CBoicTBa. COCAMHEHHS CEpBHI:
CEpoBOIOPOA, Cynbduabl, okcuabl cepbl. CepHasi, CEpHUCTAsE U CEPOBOJOPOAHAS] KUCIOTHl M UX COJIH.
A30T: pu3nueckue U xumuaeckue cBorncTBa. AMMuak. Comu ammonust. OKCUIBI a30Ta. A30THasi KHCIOTa
u ee conu. Docdop: pusnyeckue u xumuueckue cpoiictsa. Coenunenus pocdopa: oxcun pochopa (V),
oprodochopHas kucinoTa u ee conu. Yriepoa. Coenunenus yriepoaa: KpemHuit u ero coeiuHeHUS.

Obmue ¢usnyeckue cBoicTBa MeTauioB. OOIME XUMUYECKHE CBOMCTBA METAJUIOB: PEAKIMH C
HEMETaJUIaMM, KHUCIIOTaMM, COJISIMHM. OJIEKTPOXMMHUYECKUH psii HanpspkeHuid mertamioB. [llenounsie
MeTauibl U ux coenauHeHus. lllenoyHo3emenbHble MeTaibl W HMX COEIUHEHHUS. AJIOMUHHUM.
AMQoTepHOCTH OKCHA U TUIpOoKcHIa amroMuHus. XKenezo. CoeqmHEHNUs xKene3a U UX CBOMCTBA: OKCHU/IBI,
ruapokcuabl U comu xkenesa (11 u I1T).

JO "U3yuenue pusndyecknx U XMMHUECKUX cBoicTB xyopa", "[lonydyenue okcuaa azora (IV) u nzyuyenue
ero cBoiictB", "Okucnenue okcuaa azora (II) mo oxcuaa azora (IV)", "B3aumopeiicTBue okcuaa a3ora
(IV) ¢ Bogoi#i u KucaopooM, MoJTyYeHUE a30THON KUCIOTHI" , «A30THAs KUCIIOTA U €€ COIN»
[IP"Onpenenenne copepkaHusl XJOpUA- UOHA B NUTheBOW Boze" ,"OmpeneneHue HUTPAT - MOHOB B
NUTATEILHOM pacTBope",

O "llonyuyeHue cepoBOAOpOAAa U H3yuyeHUE ero cBoucTB" , "M3ydueHue CBOWCTB CEpPHUCTOrO Trasza
CEpHUCTOM KUCIIOTHI" ,

JIO "Cunte3 cepoBomopona. KauecTBeHHBIE peakiuu Ha cepoBOAOPOA U cynbPuabl" OKCHUABI CEpHI.
CepHucrag kuciora. , "OCHOBHbIE CBOWCTBa ammuaka" , "B3anmmomeilcTBHE H3BECTKOBOW BOJBI C
yraekucnbsiM razom" , "OkucieHue xenes3a Bo BIaKHOM Bo3ayxe","Onpenenenne aMMUaqHON CENUTPBI U
MOYEBHUHBI".
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MeToauueckoe obecnedeHne MporpaMmMsbl

1. B. K. BacunbeBa, H. A. ®ununmnosa, W. A. SIxoBneBa. Mertoanueckue peKOMEHIAMU JUJISl YUUTEIS
XUMHH [0 OpraHU3alUuu U MPOBEACHUIO Ja0OpaTOPHBIX padOT Ha YpPOKE U BO BHEYPOUHOM MPOEKTHO-
UCCIIEIOBATEIbCKON AeATENbHOCTHU ¢ u(ppoBbiMU 1abopaTtopusimu PASCO. M.: [lonmumenua, 2015

2. H. A. OununnoBa. YuebHoe mnocoOue sl OOYyYarOIIMUXCS IO OpraHu3aldd U MPOBEICHHIO
71a0opaTOpHBIX paboT MO XUMHHU Ha ypoke ¢ nudppoBsiMu Jabopatopusimu PASCO (B cooTBeTCTBUU C
dI'OC C(IT1)00) M.: [Tonmumenwna, 2015.

3. B. K. Bacuibesa. [lopoxHast KapTa ajisi 00y4aronuxcs 0 OpraHu3alii U MPOBEJICHUIO BHEYPOUHOM
MIPOEKTHO-UCCIICIOBATEIHCKON JCATENHHOCTH MO0 XUMHUHU C IudpoBeiMH J1abopatopusimu PASCO (B
cootBerctBuu ¢ ®I'OC C(I1)00). M.: Ilonumenua, 2015.

TexHuyeckoe ocHaIlleHH e MPOrpamMMebl: HOYTOyku, MDY, mabopatoproe I1O PASCO, ycrpoiictBa
0eCIIpOBOIHOM CBSI3H.

JlabopaTopHoe 000py/ioBaHue

- XUMHUYECKas rocyaa u o0opyaoBaHuE

- XUMUYECKHE PEaKTUBbI

- nabopaTtopHoe u 1udponoe odopynoanre PASCO
- TaTYMK TeMIIepaTypbl

- TaTYUK 3JIEKTPONPOBOIHOCTH

- pH- natuux

- TaTYUK U3MEPEHUS ONTUYECKOU TIJIOTHOCTH

- TATYUK XJIOPHUI-UOHOB

- TaTYUK HUTPAT MOHOB

- MUKpOCKOTI IUu(ppoBOi

- IpUOOP ISl IOTY4YEHHUS ra30B

- Xayatel 1a00paToOpHbIE

- CpeACTBA MHIUBUIYAIbHOM 3aIUTHI (TIEPYATKH, OUKH)
- arnTeyka.

KoMIj1eKThI Ta0THIX

1. «TabauupBl HO XUMUH

2. «OCHOBBI XUMHYECKHUX 3HAHHI

3. «MHCTpYyKTHBHBIC TabIUIEL. JIabopaTopHOE 000PYAOBAHHE)
4. «XXUMHYECKHE PEaKIUN)
5.
7.

«CTpoeHue BELeCTBay
«Xumus 8-9 kmacey»
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Cnucok Jureparypbl

OcHoOBHas IMTEpaTypa JJIst 06V‘IaIOH_[I/IXCH

1.

KysnenoBa H.E Xumus. 8 kinacc: yue0. 11 o0ieod6pa3zoBaTenbHbIX yUPExKICHHH /

- M.: Benrana-I'pad, 2020.

2.

KysnenoBa H.E Xumus.9 knace: yue0. nis 00meo0pa3oBaTeIbHbIX YUPEKACHUH /

- M.: Benrana-I'pag, 2018.
JlonoHUTeNbHAS JIUTEPATYPA JUIsd 00 yJarOIIHUXCsI

1

2.
. COopHUK caMOCTOSATENBHBIX paboT mo xumuu. 8 kinacc / H.M. HoBokmmHCKUH,

9]

8.

. 3aHuMmarenbHbIe 3a1aHus 1 dpdexTruBHbIE onbITH 10 XuMuu b.Jl. Crenun , JL.FO. Anuk6eposa

M.: ipoca 2008
[Monesnast xumusi: 3anaun 1 ucropuu JI. F0. Anmuk6eposa, H. C. Pyku. M.: [Ipoda 2008

H.C. HoBokmmuckas. — M.: OOO «Pycckoe ciioBo — yaeOHHuK», 2013

. TecTnl 1O XMMMH. O6HII/IC CBOMCTBa METAJIOB. HepBOHaLIaJ'IBHBIe MMpEaACTaBICHUA 00 OpraHUYCCKUX

BemecTBax. 9 knace : kyuyeOnuky I'.E. Pymsuruca, @.I'. ®enpamana «Xumus. 9 ximace /
T.A. bopoBckux. — M.: U3narenbcTBO «IK3amen», 2011

. @opmynet o xumun / C.H. Hecmxkckuit. — M. : Dkemo, 2012. (CpaBouHUK B KapMaHe)
. Xumus B Tabimmax. 8-11 k. : cipaBoyHoe mmocobue / aBT. -cocT. A.E. Haconoga. -

M.: JIpoda, 2013

. Xumus 8 KII. : pabouas Terpaap k yueOHuky O.C. 'abpuensna «Xumus. 8 xkiace» / O.C.

Iabpuensa, C.A. Cnankos. - M.: JIpoda, 2013
[IxoybHBIN c1OBaph XUMHUYECKHUX MOHATUH U TepmuHOB [.M. Tpemmiep M.: JIpoda 2007

JIuteparypa A yIuTens

1.

Hacronpnas kaura yaurens. Xumus. 9 kinacc. O.C. N'abpuensn, U.I'. Octpoymos M.: JIpoda 2002

2. O0yuenune xumMuH. PerieHre HHTErpaTUBHBIX y4eOHBIX Ipo0iaeM: §-9 Kiacchl.

9]

7.

8.
9.

[latanoB M.A., Ky3ueroBa H.E. M. Benrana-I'pad 2006

. Texymuii ¥ UTOrOBBIN KOHTPOIIb N0 Kypey «Xumus. 9 kiaccey / .M. HoBokmmHCKui,

H.C. HoBokmunckas. M. OOO «Pycckoe cinoBo — yueOHuK», 2013

. ®opmynsl mo xumuu / C.H. HecBmxkckuii. — M. : Okemo, 2012. (CipaBoUHUK B KapMaHe)
. Xumus. [lnanupyemsie pesynpraThl. Cucrema 3aganuil. 8-9 kiaccsl : mocodue AJis yuuTenen

oOmeoOpasosar. yupexxaenuii / A.A. Kasepuna, P.I'. IBanosa, /1.1O. Jlo6potuH : nox pen.
I'.C. Kosanesoii, O.b. Jlorunosoii. — M. : [Ipocsemenue, 2013 (Pabotaem 1o HOBBIM CTaHAapTaM)

. Xumus B popmynax 8-11 knmaccel CrnpaBounslie matepuansl B.I'. MBanos, O.H. I'eBa

M.: dpoda 2007

Xumus B mpo¢puinbHoi mkoe. [Tocobue st yuntens. JIéskue A.H.

CII6.: pumman m3narensctBa «IIpocBemenuey 2007

Xumus : yueObHo-npakTHueckuii cripaBounuk / JIL.U. ['onuapenko. — Pocros H//] : ®enukc, 2014
XuMus: TeMaTHueckue TpeHupoBouHsble 3aganus / MI.A. CokonoBa. — M.: Dkemo, 2012

10. Xumus B Tabnunax. 8-11 k1. : cnpaBouHoe nocodue / aBT. -coctT. A.E. Haconoga. -

M.: Ipoda, 2013

11. Xumus. 8xi. KontponbHble u mpoBepouHble padboTsl K yueOHuKy O.C. ['abpuensna «Xumus.

8 xitacey : yueonoe nmocooue / O.C. I'aGpuensn, I1.H. bepe3kun, A.A. Ymakosa u ap.
M.: [Ipoda 2014.

12. Xumus B TecTax, 3ajjauax, yopaKHeHUsIX. 8 Ki1acc : yueOHoe mocodue K yueOHUKY

O.C. I'abpuensina / O.C. I'abpuensn, T.B. Cmupnosa, C.A. Cnankos. — M.: [lpoda, 2014
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[Tpunoxenne 1

BapuaHT nMcCbMEHHO¥ pa0oThI A8 NMPOMEKYTOYHON aTTecTAIMU (BTOPOH rox 00yueHus)

Tema «Teopus DIEKTPOIUTHYECKON TUCCOUALINIDY

1. K xopoLio pacTBOp1MbIM 3NEKTPONUTAM OTHOCATCSA:

1) ruppokeun uMHKa 3) cynbdhug Gapua
2) docdar umHka 4) kapbonar bapus
Orser:

2. Haubonsbwee yucno HoHoB obpasyerca npy pacteopeHun 1 Monb BewecTea:

1) xnopupa kanua 3) xnopuaa xenesa (l1)
2) xnopuaa Bapus 4) cynbdara xkeneza (lI1)
Orget:

3. BcraewTe nponylleHHoe CNOBO.

HOHUEHTPHpPOBaHHBEIA PAcTBOP HEKOTOPOro BELECTEa HE NPOBOOMT 3INEKTPHYECKWA TOK.
Mpu nobaeneHu K KOHLEHTPUPOBAHHOMY PACTEOPY ABYKPaTHOrO 0BLEMA BOALI 3NEKTPONPO-
BOAHOCTb PACTEOPA HEMHOro ysenwuunack. [pW gansHefwem gobaeneHun BOAL 3NEKTPO-
NPOBOLHOCTL CHa4Yana yEenu4unack, a 3ateMm NepecTana MaMeHATbCA. BewecTeo oTHocHTCA
K INEKTPONMTAM.

4. B 1 n sopgkl pacteopeHsl 1 Monk xnopuaa kanua ¥ 1 mone woamaa HatpuaA. M3 kakux
OBYX APYrMX CONeil MOMHO NpUroTOBWTE PACTBOP TaKoro e coctasa? Buibepute W3 nepedHa:

1) xnopua HaTpus;

2) HMTpar Kanus;

3) wopMa Kanus;

d) HWMTpar HaTpus;

5) cynbihar HaTpMA.

3anuwure HoMepa BoiIbpaHHbIX OTBETOE.

Ortget:

5. YcTaHoBKMTE COOTBETCTBME MEMAY NPMIHAKAMKM PEAKUMA M MCXOOHLIMM BELLEeCTEAMM: K
KA 0K NO3WuUMK, oBo3HaueHHoi Bykeoi, nogbepuTe COOTBETCTEYOLWYIO NOZMUMIO, 0BozHa-
YEHHYIO LHDpOoii.

MPHU3HAK PEAKLIMK MCXOOHBIE BELLECTBA
A) \...' 1) Kapbonar Hatpusa v conaHas kucnora
\
B) 2) Xnopup menu (Il) 1 ruppokcHa kKanua
B) 3) Cynudpar meneza (lll) v ruppokcua HaTpuA

4) Kap6oHaT HaTpWa W xNopua KanbLWa

3anuwwure & Tabnuiy BpibpaHHbie LMthpbl NOL COOTEETCTEYIOWMMK ByKBAMM.

AlB|B

OreeT:

13



[Tpunoxenune 2

BapuaHT nMcCbMEHHOM Pa0oOThI A8 HTOrOBOW aTTecTanuy (BTOPOH roa o0vieHus)

1. BuibepuTe ABa BLICKA3LIBAHWA, B KOTOPLIX FOBOPMTCA O MEM KaK XMMHUYECKOM 3NeMeHTe.
1) Meab pearvpyet ¢ xnopom.

2) Menb NpW HarpeeaHWM Ha BO3[yXe OKMCNAETCA.

3) Cnnaesl Meau W 30N0Ta MCNONb3YIOTCA ANA M3rOTOBNEHWA IOBENWPHLIX YKPALLEHWH.

4) B coctaes 60pAaoccKon MUOKOCTH BXOOMT Medb.

5) B coctae MeqHOR NaTUHBbI BXOOWT Mefb.

3anuiumTe HoMepa BeIBpaHHbLIX OTBETOB.

Oreer:

2. Ha I'IpHBE,qéHHGM PHCYHKE Hanﬁpamena MOOens atoMa XMMHYeCKOro anemMeHTa.
L

®

3anuwuTe B Tabnuiy BenMuMHy 3apaaa aapa (X) aToMa XMMUYECKOro 3MeMeHTa, MOfieNb KOTo-
poro u3obpameHa Ha pUCyHKe, W Homep rpynnel (Y), B KOTOPOH 3TOT 3NEeMEeHT pacnonomeH
8 MNepuoauueckon cucteme. ([na 3anvcu oTeeTa Mcnonb3yitte apabckue undpsl.)

X|Y

OreeT:

3. PacnonowuTe B nopAgKe yeenMyieHWA 3NekKTpooTpHUaTenbHOCTH XMMKYeCKe 3NeMeHTol:

1) kmcnopop; 2) KpeMHHA; 3) docdop.
3anuiuKTe HOMepa 3NeMeHTOB B COOTEBETCTBYIOLLEM NOpPAAKe.

Oreer:

4. YcraHoBUTE COOTBETCTBME MeX Ay (hOpMYyNoi COBAMHEHMA W CTEMNEHbIO OKWCNEHWA Cepbl
B 3TOM COEAMHEHMM: K KaXKA0W No3uuUMKM, obo3HadeHHOW BykBoKl, nonbepuTe COOTBETCTRYHO-
LY NO3MUMIO, 0603HaYeHHYI0 UM poH.
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@OPMYNA COEAUHEHUA CTENEHb OKUCNEHWUA CEPBI

A) SO, 1) -2
B) CS, 2)0
B) H:S0O, 3) +4
4) +6
A|lbB|B
Oreer:

5. M3 npeanoxeHHoOro nepeyHs BblﬁEpHTE [Ba BeLUecTsa C MOHHOW CBA3bIO:
1) LiCl;

2} CIFE;

3) SO,;

4) CaF,;

5) H,0.

3anuiimTe HOMeEpa EblﬁpﬂHHblx OTBETOB.

Orsert:

6. Kakve nea yTeepwaeHHA BEpHbI ANA XapaKTEPUCTHKKM KpeMHMA K docdopa?

1) 3neKTpoHbI B aTOMEe PACNONOMXEeHbl HAa TPEX INEKTPOHHLIX CNOAX.

2) CooTeeTcTByiOLLEE NPOCTOE BELLECTBO CYLLECTBYET B BMe YeThpEXAaTOMHbIX MONeKyn.
3) XMMHYECKHIA 3NeMeHT OTHOCHTCA K MeTannam.

4) 3HayeHHe 3NeKTPoOTPHLATENbHOCTH MeHbLUe, YeM y docdopa.

5) XuMuueckuii anemeHT obpasyeT BhicluMe okckabl ¢ obuei opmynoi 30;.
3anuiuuTte HoMepa BbIBpaHHbBIX OTBETOB.

Oreet:

1. U3 npeanoxeHHoro nepeyHs BellecTs BbibepuTe OCHOBHbIM OKCHA W KMCNOTY:

1) Ca0;

2) Mg(OH),;

3) SO,;

4) NaClOy;

5)HCIO,

3anuwuTe B NONe OTBETa CHaYana HoMep KMCNOTHOrO OKCHAA, @ 3aTEM HOMEp OCHOBAaHMA.

Oreet:

8. Kakue nBa 13 nepeyncneHHbiX BewecTs ByayT BCTYNaTh B PEAKLMIO C OKCHAOM LMHKa?
1) Fe(OH);

2) HNO4;

3) 0y

4) KOH;
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9. YcTaHOBWTE COOTBETCTEME MEXIY pPeardpylolyWMK BELUECTBAMW W NPOAYKTaMW(oM) WX
B3aMMOAEHCTEMA. K KaMO0H No3MuuK, obo3HaveHHOW Bykeoi, nonbepuTe COOTEETCTBYIOLLYIO

nozuuMio, obosHadveHHyo uMbpoi.

PEATWUPYHOLWWE BELLECTBA
A) Na,0 +S0; —

B) NaOH +H,50, —»

B) Na + H,50,(pa36.) —

NPOOYKT(bl) B3BAMMOJENCTBMA
1) — Nay50,

2) — Na,;50,

3) — Na,50,; + H;0

4} — N325G4 + HE

5) — Nay50; + H,0

3anuwwre B Tabnuuy euibpandHbie UMdPLI NOL COOTEETCTEYIOWWMHK DYKBAMM.

A|lB|B

Oreer:

10. ¥YcranoeuTe cooTEETCTEME MEXAY (POPMYNOM BELWECTEA W PDEAreHTAMM, C KOTOPBIMM 3TO
BELLECTBO MOXET BCTYNATh B PEAKLMIO: K KAMA0H NO3MUMK, 0Bo3HaueHHOH DyKeoH, nopbepute
COOTBETCTEYHOLLYHO NO3HUMIO, 0D03HaYeHHYO LMD PO,

®OPMY/IA BELLEECTBA
A)S

B) ZnO

B) CuSO,

PEATEHTGI

1) O3, H,50, (koHw.)
2) Fe, BaCl; (p-p)

3) NaOH, H,50, (p-p)
4) N3, NaCl (p-p)

3anuwure B Tabnuuy ssibpanHbie uMdpsl NOL COOTBETCTBYIOWMMM DyKBAMM.

A|lB|B

Oteer:

11. U3 npepnomeHHoro nepeyHn sbibepuTe
eT peaxuMs 3aMeLleHHA:

1) UMHK M conAHan KMcnoTa;

2) oxcup yrnepopa (V1) v okcug Hatpus;

3) oKCHMA UMHKA M CONAHAA KMCNOTa;

4) eneso v xnopua megn (I1);

3) HaTpHi W BOOOPOL.

3anuwmre HoMepa BbIDpaHHLIX OTBETOR.

OrseT:

Aee Napsl selwecTe, Meday KOTOPLIMH NPpOTEKa-

12. YcraHoBUTE COOTBETCTEME MEXY PEardpyolMMK BELLLECTEAMM M NPM3HAKOM NpoTeKa-
IOLLLEH MEMY HUMH DEAKLMM: K KaMA0h no3uumK, obo3HaveHHoi Bykeoi, nogbepute cooTeeT-

CTBYIOLLYIO NO3MLMIO, 0603HaYeHHYI0 LMdpo.

PEATMPYHOLWWE BELLIECTBA
A} NEQCDg H HgSDd

B) K,CO; u CaCl,

B) CuCl, u KOH

NMPHU3HAK PEAKUWH

1) Brinageque Genoro ocagka
2) BuigeneHuMe raza

3) euinapexue ronyboro ocagka

4) BuinapexHue Gyporo ocagka
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13. Buibepute npa BelulecTsa, NpW NoONHOM AWccoumauru 1 mons koTopsix obpasyetca 3
MOMb AHHOHOB:

1) HWTpAaT KanKA;

2) ruppoKcva Bapua;

3) xnopug xenesa (lI);

4) docdar kanus;

3) cynedhar antoMUHKA.

3anuiuMTe HoMepa BbiOpaHHbIX OTEETOR.

OTeeT:

14. BuibepuTe ABa MCXOMHbLIX BELECTEA, B3aMMONEHCTBHIO KOTOPLIX COOTBETCTBYET COKpa-
WEHHOE HOHHOE YPaBHEHWE PEaKLMM:

Cu™ + 20H™ = Cu(OH),.

1) CuO 4) KOH
2) Cu 5) H,0
3) CuCl, 6) Fe(OH);

3anuiuuTe HOMepa Bblﬁp&HHblx OTEE2TOE.

OTeeT:

15. YcraHoBuTe COOTBETCTEME MEN Y CXEMOW Npouecca, NPOMCXOAALLETD B OKUCNHUTENLBHO-
BOCCTAHOBMTENLHOW PEAKUMM, W HA3BaHWEM 3TOMO NPOLECCA: K KAKOOH NO3WUMM, 0Bo3HaYeH-
HOW ByKBOH, NonbepuTe COOTBETCTBYHOLLYIO NO3MLMIO, 0DO3Ha4YeHHYO Ludpoi.

CXEMA NMPOUECCA HA3BAHWE NPOUECCA
A) Fe™ — Fe™ 1) okucneHune

B) N7 — N’ 2) BocCTaHOBNEHWE
ByC" —=C”

3anuiwuTe B Tabnuuy ebibpaHHbie UMdPLl NOL COOTBETCTEYIOWWMH BYKEAMM.

A|lB|B

OteeT:

16. M3 nepeuncneHHbiX Cy#aeHWHd o npaeMnax paboTel ¢ BellecTeaMu B nabopaTtopuu M
BbiTy BbiGepHTe BepHOe(bie) cymaeHne(s).

1) 3aKKEHHYIO CNMPTOBKY HENB3A NEPEHOCUMTE C OAHOW NaPTe HAa APYTYIO.

2) MNpx NnonagaHHK Ha KOXY Kanenb KMCNOTkl HYXHO 3aBMHTOBATE 3TOT Y4ACTOK KOMM.

3) Npu HarpesaHuW pacTeopa NpoBMPKY € MHUAKOCTLIO Aepwar noa yrom & 45° u Hanpae-
NAKT FOPNLILKO B CTOPOHY OT NS,

4) PaboTy € KOHLUEHTPUPOBAHHLIMH PACTEOPAMM LENOYH CNeayeT NPpoBoOAMTE B PE3HHOBLIX
nep4YarKax.
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17. YcTaHoBMTE COOTBETCTEME MEMOY ABYMA BEULECTBAMW M PEAKTHBOM, C NOMOLLLIO HOTO-
POFD MOMHO PazfMYMTL 3TH BELLECTEA: K KaW o No3uMuMK, obosHavenHon Bykeon, nogbepute
COOTBETCTEYIOLLYIO NO3HUMID, obo3HavyeHHyo Lrdpoi.

BELLIECTBA PEAKTUB
A) KCl v BaCl, 1) Na,SO,
B) CuSO, u CuCl, 2) NaOH
B) Zn(NOs), 3) HC|

4) AgNO,

3anuwwure B Tabnuuy ebibpaHHsie UWhPLI NOJ COOTEETCTEYIOLMMK BYKEAMM.

A|lB|B

OteeT:

OmBemowm k 3adaHuam 18, 19 aBnsemca yenoe Yucno UNU koHeyHas decamuyHos dpobe.

3adanua 18 u 19 BeinonHawmea © ucnonssobaHuem credyrowezo mexcma.

18. BrivvcnuTe B NpoueHTax Maccoeyko fono asota B movesiHe CO(NH,),. 3anmwmte wmc-
No C TOMHOCTHH) A0 LenbIX.
Otser: %.

19. Pactsop moueenHbl ¢ maccosoi gonei 0,1% ucnonbayeTcA B KavyecTee BHEKOPHEBOH
nogKopMkM Tomatos. Mpu noaxkopMkax Ha pacTesua Hasooutca 20 r asora Ha 100 m° . Cronb-
KO rPaMMOEB MOYEBMHBI HYXHO 3ATPATMTE HA 3BMENbHLIA YYACTOK TAKOR Nnowanso?

3anMLUMTe YMCNO C TOYHOCTBKO 40 LenbIX.

Oreet: r.

Yocme 2
20. HMcnonesya MeTton anexkTpoHHoro Ganadca, paccrassTe KOShUUMEHTE B ypaBHEHHH
PEAKLMM, CXEMa KOTOPOH:
50; + I; + H;0 — HI + H,50,

DF'IFIE,QEI'IHTE OHHCAWTENE M BOCCTAHOBHUTEND.

21. [laHa cxema npeepaLeHMid;
CaCl, — CaCO; — X— Ca(OH),

Hanuwmure MONeKynApHble YDaEHEHHWA p&ﬂHuHﬁ, C NOMOLLHD HOTOPBIX MOMHO OCYLLECTEMTE

yKasaHHble npeepalleHva. [lns nepeoro npeepalleHHA COCTABbTE COKPaLEHHOE MOHHOR YpaB-
HEHWE peaKLM.
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22. Npwu pobaeneHnK K pacTeopy rMApPOKCHAA KanWa © Maccosod aonei wenoun 10% us-
6biTHa pacTeopa HuTpara meaw (ll) obpasosanca ocanok maccor 9,8 r. Onpegenute maccy we-
XO[HOTO PAcTEOPA LLENOYHM.

”pGKMUHECKﬂH Yacmbe

Hau pacteop cynbthata marHusa, a Takke Habop cnefywluMxX DEaKTMBOB: LMHK; CONAHanA
KWCNOTa; PACTBOPbI FMAPOKCUMAA HAaTPUA, XNopuaa 6apua U HUTPATa KanmMs.

23. Mcnonb3ys TONbKO PEaKTMBbl M3 NPWBEAEHHOMO NEPEeYHA, 3anHLIMTE MONEeKyNnApHbIe
YpPaBHEHWA [BYX DPEAKLMIA, KOTOPLIE XAPAKTEPH3YIOT XMMUYECKHE CBONCTBA CyNbhata MarHus,
W YKaHMTE NPMU3HAKW WX NPOTEKAHWA (3anax raza, UBeT OcafKa WNW pacTeopa).

24, MNpoeeanTe XMMHYECKME DEAKLMM MEeXy CynbdaTtoM MarHva M BeibpaHHbIMKM Belle-
CTEAMM B COOTBETCTBMM C COCTABNEHHLIMM YPaBHEHHAMM peakumM, cofniogan npasuna TexHu-
KW Be3onacHoCTH, NpUBEAEHHbIE B MHCTPYKUMM K 3aganuio. NpoeepsTe, npaeunsHO Nk ykasa-
Hbl B OTBETE Ha 3anaHue 23 NpW3HaKkv NpoTeKaHua peakuwi. Npu HeobxogMMOCTH LONONHKTE
OTEET MW CKOPPEKTHPYHTE ero.
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