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HOACHUTEJBHASA 3AIINCKA

MoaudunupoBanHas mnporpaMma «XHMHYECKMHA TPaKTHUKYyM» COCTaBJI€Ha Ha OCHOBE
«MeTrouyecKuX peKOMEHJAlMi IO peaau3alud o0pa3oBaTEeNbHBIX MPOrpaMM €CTECTBEHHOHAYYHOM
HAIPaBJIEHHOCTH IO XUMHM C MCIOJb30BaHUEM oOopynoBaHus LeHTpa «Touka pocra» (aBropsl: II.H.
becmanmos, M.B. [Jlopodeer, M.: 2021), aBrop-coctaButenp E.A. Ko3znoBa, 2022 r. B COOTBETCTBUH C
OCHOBHBIMHM HOPMAaTUBHO-TIPAaBOBBIMU JIOKYMEHTAMH:

- ®enepanbHbii 3aK0H 0T 29.12.2012 Ne 273—D3 «O6 ob6pazoBanuu B Poccutickoit Deaepanumy;

- ITopsinok OpraHu3aluu u OCYILECTBIICHUS o0pa3oBaTenbHON NS TeNbHOCTH
IO  JOMOJIHUTEIbHBIM  00Ie00pa30BaTeIbHBIM IporpaMMam (yTBepxaeH IIPUKA30M
Munuctepersa npocsenienust PO or 09.11.2018 r Ne 196) ;

- [Tacnopt beneparbHOTO MpOEKTa "Venex Ka)XJ10T0 pebenka" (yTBEepXKaCH
Ha 3aceJaHUM MPOEKTHOr0 KOMHTETa M0 HalMOHAIbHOMY MpoekTy "ObOpa3zoBanue" 07 gexadbps 2018 r.,
IIPOTOKOJT Ne 3);
- IIpuka3s Munucrepcrsa Tpyaa U COLIMAJIbHOU 3aIIUThI Poccuiickoi

denepanun oT 05.05.2018 Ne 298 "O6 YTBEP)KICHUH npoeccCHoHaTBbHOTO
crangaprta "llenaror JONOJHUTEIHHOTO 0Opa30BaHUA JeTEH U B3pOCIBIX";
- Konnenmus pasButus JomnonHuTenbHOro ooOpasoanus geteit go 2030 roma, yTBep:KACHHOM
pacniopsbkerueM [IpaBurensctBa PO ot 31 mapra 2022 roma Ne 677-p;

Axmyanvrhocme npozpammol

B nocnengnue roapl y  ydamuxcs — HaOmrojaeTcs  HU3Kas  MOTMBaUUsA — U3Yy4YEHUs
€CTECTBEHHOHAYYHbIX JUCLUUIUIMH U, KaK CJIEICTBUE, NTaJIeHHE KauecTBa 00pa30BaHusl.

B ocHoBy nonosHuTenbHON 0011€00pa30BaTeIbHON MHporpaMmbl «XUMUYECKUI HPAKTUKYM»
3aJI0’KEHO NIPUMEHEHHME Ha 3aHATUAX LU(poBbIX Jaboparopuil. [locTaBinsemble B IIKOJIBI COBPEMEHHbBIE
cpelacTBa OOy4YeHMs, B paMKax HalMOHaJIbHOro mpoekra «Touka pocra» colepikaT Kak YK€ XOpOIIO
U3BECTHOE 000pYyIOBaHME, TaK M HNPUHIMIHAIBHO HOBOE. JTO LU(POBBIE Ja0OPATOPUU M JATUYMKOBBIE
CUCTEMBI.

MHoronerHss MpakTUKa HMCIOJIb30BaHUS XMMHYECKUX NPUOOpPOB U LU(DPOBBIX JabopaTopuil B
HIKOJIE TI0Ka3aja, YTO COBPEMEHHbIE TEXHMUYECKUE CPEJCTBA OOy4YEHHUS HOBOI'O MOKOJEHHUS MO3BOJISIOT
JOOUTHCA BBICOKOTO YPOBHSI YCBOCHMsI Y4eOHOro Marepuaia, YCTOHYMBOTO pPOCTa IO3HABATENBHOTO
MHTEpeca IIKOJIBHUKOB, T.€. MPEOJ0JIETh T€ MPOOJIEMbl, O KOTOPBIX TaK MHOTO T'OBOPST, KOTJa peyb
3aXOJUT O COBPEMEHHOM IIKOJIEHOM XUMHUYECKOM 00pa30BaHUU.

Hogusna npozpammoi

CoBpeMeHHBIE JKCIIEPUMEHTAIBHBIE HMCCIEOBAHUS M0 XHMHUH Y€ TPYIHO TPENCTaBUTH 0e3
UCIIOJIb30BaHUSI HE TOJBKO aHAJOTOBBIX, HO M IU(POBBIX U3MEPUTENBHBIX MpubopoB. B denepansHom
lNocynapctBennom O6pazoBatenbHoMm Ctanmapre (OI'OC) mponucano, YTO OJHUM U3 YHUBEPCATBHBIX
y4eOHBIX JEHCTBMM, NPHOOpPETAEMBIX YYaIIMMUCS, IODKHO CTaTh YMEHHME <«IIPOBEIECHUS OIIBITOB,
IPOCTBIX JKCIIEPHUMEHTAIBHBIX HCCIETOBAHUM, MPSMBIX U KOCBEHHBIX H3MEPEHHH C WCIOJIh30BaHUEM
aHaJIOTOBBIX U IIM(PPOBBIX U3MEPUTEIBHBIX PHOOPOBY.

VY4eOHBII HSKCHEPUMEHT 10 XHMHH, MPOBOMUMBIA Ha TPAaJUIMOHHOM 00OpyIOBaHWHU, 0Oe3
npUMeHeHHs IHU(POBBIX J1abOpaTopuil, HE MOXKET MO3BOJHUTH B IOJIHOW Mepe PelIUTh BCE 3aJaud B
coBpeMeHHOM 1mkoine. ILludpoBas mnaboparopus MNOJHOCTBIO MEHSET METOJMKY U COJAEpKaHHE
HKCHEPUMEHTAIBHOMN IeATEIbHOCTH U PEIaeT BhIIIETIEPEUNCICHHbBIE TPOOIIEMBI.

HIupokuii CcriekTp JaTYMKOB IMO3BOJISIET YYAIIMMCS 3HAKOMHTHCS C MapaMeTpaMH XUMHYECKOTO
9KCIEPUMEHTA HE TOJIBKO Ha KaueCTBEHHOM, HO M Ha KOJM4YeCTBEHHOM ypoBHe. Lludposas naboparopus
MO3BOJIIET BECTU MJIUTENbHBIM SKCHEPUMEHT Jake B OTCYTCTBHE AKCIEPUMEHTaTOpa, a 4acToTa HX
U3MEpEeHUl  HEeMmoJBJAacTHAa  4YeJIOBEYECKOMY  BocmpusiTHio. B mpomecce  ¢opmupoBaHus
9KCIIEPUMEHTAJBHBIX YMEHHMH YYEHHUK OOy4yaeTcsl NpeACTaBIATh HH(OpManMio 00 HCCIEIOBaHUHM B
YeThIPEX BUAX:

* B BepOaJbHOM: ONHUCHIBATH HKCIEPUMEHT, CO3/1aBaTh CJIOBECHYIO MOJENb SKCIEPUMEHTA,
(UKCHUpOBaTH BHUMAaHKE Ha U3MEPSAEMBIX BETMUNHAX, TEPMUHOJIOTUH;



* B TaOJUYHOM: 3aMOJHATH TAONHIIBI NaHHBIX, JISKANUX B OCHOBE MOCTPOEHUS rpadukoB (mpu
TOM Yy Y4YaIluXCsl BO3HHKAeT MEPBUYHOE IMpeJACTaBlIeHHe O Macmradax BenwumH); 6 XMMUA B
coJiepXKaHue

* B rpapuueckoM: CTPOUTh rpapuKu MO TAOJUYHBIM JAHHBIM, YTO JACT BO3MOXKHOCTH MEPEXo/1a K
BBIIBIDKEHUIO TUIIOTE3 O XapaKTepe 3aBUCMMOCTU MEXAY BeIHMUMHAMU (IIPU STOM YUHUTEh MOKAa3bIBACT
MPEUMYILECTBO B BU3YyaJU3aIlMU 3aBUCUMOCTEN MEXIy BEIUUMHAMU, HATJISTHOCTh © MHOTOMEPHOCTH );

* B BUJIC MAaTEMaTUYECKUX YPABHEHUN: 1aBaTh MATEMATHUYECKOE ONMCAHUE B3aUMOCBS3H BEJIMYUH,
mareMaTHueckoe oOoOmenue. Ilepexon OT KakIOro sTama MpencTaBleHUs HH(OpMAIMM 3aHUMAeT
JIOBOJIbHO OOJBIION HPOMEXYTOK BpeMeHU. B 3ToM 1uiane uudpoBble J1a0OpaTOPUU CYIIECTBEHHO
OKOHOMSAT BpeMsi, KOTOPOE€ MOKHO HCIIOJNIb30BaTh Ha (OPMUPOBAHUE HCCIEAOBATEIBCKUX YMEHUI
YUALIHAXCS.

Ilenarornueckas neaecoo0pasHOCTh

OnHuUM U3 OCHOBHBIX NPHUHIMIIOB IOCTPOEHUS MPOTrpaMMbl SIBISETCS MPUHLHUI JTOCTYIHOCTH.
OKCHEpUMEHTAJIbHBIE JAaHHbBIE, NOJYYEHHBIE YYAIMMUCS IPU BBIIOJHEHUM KOJIMYECTBEHHBIX OIIBITOB,
MO3BOJISIIOT  YYalllUMCSl CaMOCTOATENIbHO JeJIaTh BBIBOJIbI, BBIABISTH 3aKOHOMEpPHOCTH. Ilomxonpl,
3aJI0KCHHbIE B COJEp)KaHUE IPOrpaMMbl Kypca, CO3/1al0T HEOOXOMUMBIC YCIOBHS Ui CHCTEMHOTO
YCBOGHHUS YYAIIMMUCSI OCHOB HaYKH, /711 00ecredeHns pa3BUBAIOIIETO U BOCIUTHIBAIOIIETO BO3IEHCTBUS
o0y4YeHHs Ha JIMYHOCTH ydamierocs. GopMupyeMble 3HAHUS CTAHOBSITCS OCHOBOW CHCTEMBI yOeKIECHHIt
HIKOJIbHUKA, HEHTPAJIBHBIM SPOM €0 HAy4YHOTO MUPOBO33PEHUSI.

Leas mnporpaMmbl — CO3JaHHE YCIOBUH JJs Pa3BUTHS Y OOYYarOIIUXCS XHUMHYECKON
IPaMOTHOCTH, YMEHHUH W HaBBIKOB IIPOBEJEHUS COBPEMEHHOTO XMMHMYECKOTO  3KCIEpUMEHTa
MIOCPEICTBOM HCIONIB30BaHMS U(PPOBBIX TabopaTopuii u 06opymoBanus HeHTpa «Todka pocTay.

Ota 1enb MOXKET ObITh peaM30BaHa CIeAYIOIINUM 00pa3oM:

- CO3[IJaHUE MaTepHUaJIbHO-TEXHUUECKON 0a3bl 1JIs MPOBENEHUS MPAKTUUECKUX padOT C UCIIOJIb30BAHUEM
o0opynoBanus nentpa «Touka pocTtay;

- CO3/1aHHE YCIIOBUM Il IPUMEHEHHSI ITOJIY4CHHBIX 3HAHUW U IPAKTUYECKUX YMEHHUM.

3amaun:

1) oOpasoBarenbHbIE:

- TMPOJOJKUTH (POPMUPOBAHHE Y IIKOJILHUKOB HaBBIKOB U YMEHHUM HayYHO-HCCIIE10BaTEIbCKON U
MIPOEKTHOM eI TEIbHOCTH;

- (hopMupoBaTh y 00ydaromuxcs HaBbIKA 0€30MacHOr0 U IPaMOTHOT0 OOpaIeHHs C BEIIECTBAMH;

- (opmHupoBaTh NPAKTHUUECKWE YMEHHUS U HaBBIKK pa3paOOTKM M BBIIOJHEHUS XHMHYECKOTO
JKCIIEPUMEHTA;

2) BOCTIUTATEbHBIE:

- COJIEHCTBOBaTh JKOJOIMUECKOMY BOCIHUTAHHUIO OOYYaIOUIMXCS, BBUAY HWHTEHCUBHOIO pa3BUTHS
XUMHYECKOH, HE(PTEeXUMHUECKOH, ILEJUII0JI03HO-OyMakHOM, METaINTypruuyeckoil MpPOMBIIUIEHHOCTH U
JIpyrux obiacTeid MpaKTHUYECKOW IEesTETbHOCTH YENOBEKa, KOTOpble OCHOBAaHBl Ha HCHOJIb30BaHUU
XUMHYECKHUX PEAKINI;

- TMPOJOUKUTH (OPMHUPOBAHME HAYYHOM KapTUHBI MHUpa W JIMYHBIX KauyecTB (AKKypaTHOCTb,
OTBETCTBEHHOCTb, OE€PEKIMBOE OTHOIICHHUE);

3) pa3BuBaroIure:

-pa3BUBaTh MOTHBAIIMIO HIKOJILHUKOB Ha BEIOOD Ipodeccuul, CBA3aHHON C XUMUYECKUM IPOU3BOJICTBOM;
-pa3BUBaTh 103HABATEIbHYIO aKTUBHOCTD, CAMOCTOATEIBHOCTD, HACTOMYMBOCTD B JOCTUKEHUH LIETIH,
KpeaTHBHbIE

-pa3BUBaTh KPUTHUECKOE MBIIIJICHHE, OCHOBAHHOE HAa XMMHUYECKOM 3HAHWHU, YMEHHUU paboTaTh C
uHpopmarnuelt (ouck, nepepadoTka, Co3gaHue, XpaHEHHUE).

- pa3BHUBaTh KOMMYHHMKATHBHYIO KYJBTYpPYy YU€HHKA, CIIOCOOCTBOBATh MOATOTOBKE K OOYUEHHIO B
CTapIlel MKoJe

OTanunTebHbIE 0COOCHHOCTH Pean3aluy NPorpaMMbl
st peanuzanuu ykazaHHbIX meneid [IporpaMMbl HE0OXOAMMO OCHAIIIEHHE MTKOJIBLHOTO KaOuHeTa
XUMHH COBPEMEHHBIMU MpubopamMu u o0opyaoBaHWeM. B  pamkax HalMOHAJIBHOTO IPOEKTa
«O0bpazoBaHue»



IEeHTpa OOpa30BaHMs ECTECTBEHHO-HAyYHOW W TEXHOJIOTMYECKOH HampaBieHHocTe «Todka poctay.
Buenpenne HOBOro o00pyaoBaHus 1a¢T BO3MOKHOCTh KaYECTBEHHO M3MEHUTH MPOLecC 00yUeHUs] XUMUH.
KonnyecTBeHHBIE KCIIEPUMEHTHI ITO3BOJISAIOT MOJIy4aTh JOCTOBEPHYIO HH()OPMAINIO O IPOTEKAHUN TEX WIIH
MHBIX XMMHYECKHMX IIpolleccax, O CBOMCTBaxX BellecTB. Ha OCHOBE IONYYEHHBIX SKCIEPUMEHTAIBHBIX
JAHHBIX oOO0y4aeMble MOTYT CaMOCTOSATEJIBHO [JellaTh BBIBOJBI, 0000IATh PE3yNbTaThl, BBIABIATH
3aKOHOMEPHOCTH, YTO OJIHO3HAYHO CIIOCOOCTBOBYET MOBBIIIEHUIO MOTHBALIUN O0YYEHHUS IIKOJIBHUKOB.

B03paCTHbIe 0CO0EHHOCTH Irpyninbl L[eTeﬁ, KOTOPbIM apecoBaHa nmporpamma

[Iporpamma «XuMHUUECKHI TPAKTUKYM MpeaHA3HaueHa i Aeteit 13 — 15mer, odyvaronuxcs 7- 8
KJIacCOB. [J1aBHOE INCHXOJOrMYecKoe MPUOOpPETeHHE 3TOTO MEepHOJa - OTKPBITHE CBOETO BHYTPEHHETO
MHDA, BHYTPEHHEE . ['maBHBIM A3MEPEHUEM BpPEMEHU B
CaMOCO3HaHUU SBJISETCS Oynyiee, K KOTOpoMy OH (OHa) ceOsi TOTOBHUT. Benyias nearenbHOCTh B ATOM
BO3pacTe — y4eOHO-TpoeccHOHaNbHAs, B TPOLECCe KOTOPO (pOpMUPYIOTCS Takue HOBOOOPa30BaHMUS,
KaK MHPOBO33peHHe, MPO(hecCHOHAbHBIE MHTEPECHI, CAMOCO3HAHUE, MEUTa U U/1€aJIbl.

Cpoku peanu3zanuu nporpamMmsl: 2 roga. OnruManbHble Cpoku 00ydeHus ¢ 1 centsaops no 20 mast.

DopMbI M peKUM 3aHATHI. 3aHATHS TPOBOIITCS B (POopMe MpakTUIECKUX pabOT U paccuyuTaHbl Ha 1 vac
B Henento (17 yacoB B rojt) amst o0y4aroumxcs nepBoro roja o0y4eHus
1 gac B "Heaemo (34 yaca B roj) /Ui 00y4arOIIUXCss BTOPOTO rojia 00y4eHusl.

O:xupaemblie pe3yabTaThl pCaAIn3allui MPorpaMmMbl

[lo oxkoHYaHMM [OMOJHUTENBHOM  00IIE00pa30BaTENbHON MPOrpaMMbl «XUMHUUYECKUN MPAKTUKYM»
o0yyaroImuecs 10JKHbI:

3HATH/IIOHUMAThH
® gadicHeuwue XUMUYECKUe NOHAMUA: BEIIECTBO, XUMHUYECKHMH DJIEMEHT, aToM, MOJEKYJIa,
OTHOCHUTEIIbHbIE aTOMHAasi M MOJIEKYJIIpHAs Macchl, MOH, aJUIOTPONMsI, M30TOIbI, XUMHUYECKas CBS3b,
3JIEKTPOOTPHUIIATEIBHOCTb, BaJIEHTHOCTh, CTENICHb OKUCIIEHUS, MOJIb, MOJIIpHAsi Macca, MOJISIPHBINA 00BbeM,
BEIIECTBA MOJIEKYJISIPHOTO U HEMOJIEKYJSPHOIO CTPOEHMsS, PACTBOPHI, 3JEKTPOIMUT M HEIIEKTPOJIUT,
JNEKTPOJIUTUYECKAST JUCCOLMALNS, OKHCIUTENIb M BOCCTAHOBUTENb, OKHCIEHHUE W BOCCTAaHOBJICHUE,
TEIUIOBOM 3(QQEeKT peakuu, CKOPOCTh XUMHUYECKOM pEaKIMH, KaTalu3, XUMHYECKOe pPaBHOBECHE,
YIJIEPOJHBIN CKeNeT, (yHKIMOHAIbHAs TPYIIa, H30MEPHsl, TOMOJIOTHS;
® OCHOBHbIE 3AKOHbI XUMUU. COXPAHEHHE MAcChl BEIIECTB, IOCTOSIHCTBA COCTaBa, NEPUOANYECKUN 3aKOH;
® OCHOGHble meopuu XuMuy. XUMHUYECKON CBS3H, JJIEKTPOJIUTUYECKOM JUCCOLMALNU, CTPOCHHS
OPraHUYECKHX COCIMHEHUN;
® gaoicHeuwue eewecmea U Mamepuaivl: OCHOBHbIE METAJUIbl U CIUIABBI; CEpHAasi, COJISIHAs, a30THas U
YKCYCHasl KUCJIOTHI; ILIE€JI0YH, aMMHaK, MUHEpaJbHbIE YI00peHUs, MeTaH, 3TUJIEH, alleTUJIeH,, OeH30JI,
9TaHOJI, )KUPBI, MbLIA, TJIFOK03a, CaXapo3a, KpaxMall, KIeT4aTka, OeJIKU, UICKYCCTBEHHbIE U CHHTETHUECKHE
BOJIOKHA, Kay4yKH, IJIACTMACChI;

yMeThb:
® 1a3b16aMb U3yUEHHBIE BEIECTBA [0 «TPUBHAIBLHOW WIIM MEXIyHApOAHON HOMEHKIIATYpE;
® onpedenamy: BAIEHTHOCTb U CTETEHb OKUCICHHUS XMMHMUYECKHUX AJIEMEHTOB, THI XMMHUYECKOH CBS3H B
COEIMHEHUAX, 3apsi/i MOHA, XapakTep cCpeAbl B BOJHBIX pacTBOpaX HEOPIaHWYECKUX COEIMHEHUH,
OKHUCJIUTEIh W BOCCTAHOBHUTEINb, MPUHAJIECKHOCTh BEIIECTB K Pa3IMYHBIM KjlaccaM OPraHUYECKUX
COE€IUHEHMI;
® Xapaxmepuz08amb: 3JIEMEHTHl MaJIbIX MEPHOJO0B MO UX MOJIOKEHUIO B mepuoanyeckoil cucreme [1.1.
MenneneeBa; oOmuMe XMUMHUYECKHE CBOMCTBa METaUIOB, HEMETAJIOB, OCHOBHBIX  KJIacCOB
HEOPraHWYECKUX M OpPraHWYeCKUX COEAMHEHMH; CTPOCHHWE U XHMHYECKHE CBOMCTBaM3y4eHHBIX
OpPraHUYECKUX COEIUHEHMI;



® 00bACHAMY: 3aBUCUMOCTh CBOMCTB BEIIECTB OT MX COCTaBa U CTPOCHUS; NPUPOAY XUMHUUECKOH CBA3M
(MOHHOM, KOBaJIEHTHOM, METAJUIMUECKOI); 3aBUCUMOCTh CKOPOCTU XMMHUYECKOW PEaKLMH U TOJO0KEHUS
XMMHUYECKOTI'O PaBHOBECHUS OT PA3JINYHBIX (PaKTOPOB;
®  GLINOTHAMb XUMUYECKUl OdKCnepumenm 10 PACIHO3HABAaHUIO BAXXHEMIIMX HEOPraHWYECKUX H
OpPraHMYECKUX BEIIECTB;
® 1pP06OOUMDb. CAMOCTOSATEIBHBI TIOMCK XUMHUYECKOW HH(POPMAIMM C HCHOJIH30BAHUEM pPa3IMYHBIX
UCTOYHUKOB (Hay4YHO-TIONYJISIPHBIX MW3/IaHUM, KOMIIBIOTEPHBIX 0a3 IaHHBIX, pecypcoB VHTepHeTa);
UCTIOJIb30BaTh KOMITBIOTEPHBIE TEXHOJIOTHU JJIsi O0pabOTKU | Mepeadydl XUMHYECKOW MH(POPMALUN U ¢
IPEICTaBICHUS B Pa3IMUYHBIX (OpMaXx;
® [IJIaHUPOBATh, IOArOTABIMBATH W IMPOBOAUTH IIPOCTEHINNE CUHTE3bl HEOPraHUYECKHUX BEILECTB;
IIPOM3BOJUTH pAacyeThl II0 XMMHUYECKMM YPaBHEHHUSM CHHTE3a BEIIECTB, BKIIOYAIOIIHUM 3JIEMEHTBI
TUIIOBBIX PACUETHBIX 3a7ad (OMNpEIEIIEHHE Macchl M MacCOBOM J0JM pPAaCTBOPEHHOI'O BELIECTBA B
pacTBope; OIpelesIeHHe Macchl MPOJIYKTa PEeakUMK WIM o0beMa raza IO MU3BECTHOH Macce OAHOTO W3
pearupyroIux BEIIECTB; ONPEACIICHUE BBIXOAA MNPOAYKTa PEAKLUUU B IPOLEHTAaX OT TEOPETHUYECKHU
BO3MOXKHOTI'0; OIPEJIENICHHE MacChl IPOAYKTa PEaKIMK WM 00beMa Iras3a 1o U3BECTHOI Macce OJHOro U3
pearupymoIux BeIIeCTB, COAEPHKALIETO IPUMECH).

HCIOJIB30BATh NPHOOPETEHHbIC 3HAHMA M YMEHHS B IPAKTHYECKOH [JesiTeIbHOCTH B

NOBCEIHEBHOM KM3HHU
® J1s1 OOBSICHEHUSI XUMUUYECKHX SIBJICHUH, IPOMCXOAIIUX B IPUPOAE, B OBITY U HAa IIPOU3BO/ICTBE;
® Ul ONPEIEICHUS BO3MOXKHOCTH IIPOTEKaHUS XUMUYECKHX IPEBPAILCHUNA B Pa3JIMYHBIX YCIOBHSIX U
OLICHKH UX IOCJIEICTBUM;
® /IS SKOJIOTUYECKH IPAMOTHOIO ITOBEJEHUS B OKPYXKAIOILEH CpelIe;
® IS OLICHKY BJIMSIHHMS XMMHYECKOIO 3arpsi3HEHUS OKPYKAIOIIEH CPE/Ibl HAa OPraHU3M YEJIOBEKa U
JpYyTUe )KUBbIE OPTaHU3MBI;
e s Oe3omacHOro oOpalieHuss C TOPIOYMMHM M TOKCHYHBIMU BELIECTBAMH, JIaOOPAaTOPHBIM
000pyI0BaHUEM;
® IS IPUTOTOBJIEHUS PAaCTBOPOB 33JaHHOM KOHIIEHTPALlMH B OBITY U Ha IPOU3BO/ICTBE;
® ISl KpUTHUYECKOW OIICHKH JIOCTOBEPHOCTH XMMUYECKOH MH(POPMALINK, TIOCTYHAIOIMIEH U3 pa3HBIX
VCTOYHUKOB.

®opMbl OIBEICHUS UTOTOB PeATU3aANNHU POrPAMMBI

KoHTtponb pe3ynbraroB 00ydeHus B cooTBeTcTBUU ¢ AaHHOW OII mpoBomuTcs B popMe MMCbMEHHBIX
U 3KCIIEpUMEHTAJIbHBIX PaloT, MpeoaraeTcs NpoBeIeHIE TPOMEXKYTOUHON U UTOTOBOW aTTECTALlUU.

Hpoxneofcymouuaﬂ ammecmauus

Tl OCYIIECTBJICHHS TMPOMEXKYTOYHOH aTTECTAl[MM  HCIOJB3YIOTCS  KOHTPOJHHO-OIEHOYHBIC
MaTepuaibl, 0TOOp COJEp’KaHUS KOTOPHIX OPHUEHTUPOBAaH Ha IPOBEPKY YPOBHS YCBOECHHS CHCTEMBI
3HAHUH M YMEHUH — WHBAPHAHTHOTO S7pa COACPIKAHUS JICHCTBYIONIMX 00pa30BaTeILHON POTPaMMBI IO
XUMHUH Ui 00I1e00pa3oBaTeNbHbIX OpraHu3aluil. 3aJaHus MPOMEXYTOUYHON aTTeCTallud BKIHOYAIOT
MaTepHral OCHOBHBIX Pa3JIeNIOB COIEPIKAHMSI TPOTPaMMBbI

(cMm. Tpunoskenue 1)

Hmozoean ammecmauun

Jns  ocyliecTBi€HUsT HWTOTOBOM arrectauuu ucnonb3dytorcs KHWMel, conepkaHue KOTOPBIX
OpPUEHTHPOBAHO Ha TPOBEPKY YPOBHS YCBOCHUS 3HAHUW M OIpPEACNACTCS CHUCTeMOW TpeOOBaHMM K
MOATOTOBKE BBIMYCKHUKOB OCHOBHOM IIKOJIBI. 3aJaHusi UTOTOBOM aTTeCTAllMM BKJIOYAIOT MaTepuai
OCHOBHBIX pa3JiesioB Kypca xumuH. Pabota coctout u3 aByx yacteil. Yacts 1 cogepxut 19 3amanuii ¢
KPaTKUM OTBETOM, IMOAPA3yMEBAIONINX CAMOCTOSITENbHOE (OPMYIHPOBAHUE M 3alHCh OTBETa B BUIE
YyHuClia WIH TOocheaoBaTebHOCTH MHdp. YacTe 2 comepXuT 5 3amaHmii: 3 3aJaHdAs ITOHW YaCTH
MOJIPa3yMeBaIOT 3aliCh Pa3BEPHYTOTO OTBETa, 2 3aJaHMsl ATOW YacTU MPEANOJIaraloT BHIOJHEHUE
peaTbHOr0 XUMHUYIECKOTO IKCIIEpUMEHTa U 0(OpMITEHHE ero pe3yasTatoB (cM. [Ipunokenre 2)



YUEBHO-TEMATHYECKHWH IVIAH

7 KRaacc
No KonuuecTBo yacor
/T Ha3Banue pa3znena, tema Teopu [IpakTuka
s
MeToabl NO3HAHUS XUMHUH 5
1 | [IpaBuna Th npu paboTe B XMMHUYECKOH J1abOpaTopru 0,5
Xumuueckasi mocyia 1 000pyoBaHue MuPpoBoit 0,5
nabopaTtopuu
MeTo1bl OUHCTKHU BEIIECTB: (PUIBTPOBAHUE, 0,5
KpUCTAJTU3aIs, IEPETOHKA, XpoMaTorpadust
2 | JlaboparopHas padora Nel mo teme «Jlo kakoi 0,5
TEMIIEPATypPhl MOKHO HArpeTh BEIIECTBO?»
JIaboparophas padota Ne 2 o teme «OnpeneneHue 0,5
TeMIIepaTyphl IUTABJICHHUS U KPUCTAJUIN3AIUU METAILIa)
IlepBoHaYabLHBIE XUMHYECKHE TOHATHUS 5
3 | Yuctsie BemecTBa U cMecH. Bo3ayx Kak cMech ra3os. 0,25 0,25
JIaboparopHas pabora Ne 3 mo Teme «Onpenenenue 0,5
BOJIOTIPOBOJIHOM U IUCTHIUTUPOBAHHOW BOJIBI»
dusnyeckue U XUMHUUECKHE SIBICHUS. BEIeaeHne U MOorIoleHne 0,25 0,25
TEIUIa KaK MPU3HAK XUMHYECKOU peaKIiuu
4 | IIpocTele U clIOXKHBIE BelllecTBa. PaziioskeHue BoAbl MOAEHCTBUEM 0,25 0,25
AJIEKTPUYECKOTO TOKA
3aKOH COXPAHECHHS MACChI BEIIECTBA 0,25 0,25
PacTBOpbI 7
5 | PactBopenue. PactBoputenu. Bumbl pacTBopoB. 0,5
[IpuroroBneHre pacTBOPOB € 3alaHHON KOHIIEHTpauen 0,25 0,25
JlaboparopHast pabota Ne 4 o Teme «/3ydeHre 3aBUCUMOCTH 0,5
PacTBOPUMOCTH BEIIECTBA OT TEMIIEPATYPhI»
6 | JlaboparopHas padora Ne 5 mo Teme «Habimoienue 3apocTom 0,5
KPHUCTAJIIOBY
JlaboparopHast pabora Ne 6 o Teme «llepechieHHbIe 0,5
pacTBOpPEI»
Kpucrannoruapatsel. Ilpaktuueckas padora Ne 1 o reme 0,5
«OrmpeeneHne KOHIIEHTPAIUK BEIIECTB KOJIOPUMETPHUECKUM
CIIOCO0OM IO KaTuOPOBOYHOMYTPA(UKY»
Kpucrannoruaparsl. Jlaboparopnas padota Ne 7 o Teme 0,5
«OrmpeeneHue TeMnepaTypbl pa3ioKeHUs
KPUCTAJUTOTHAPATA
OcCHOBHBIE KJIACCHI HEOPTAaHUYECKHUX COeUHEHU I 17
7 | CBolicTBa MPOCTHIX BEUIECTB: METAJLIBI 1 HEMETAJLIBI 0,25 0,25
8 | CaolicTBa OKCHIOB (OCHOBHBIX U KUCIIOTHBIX ) 0,25 0,25
CaoticTBa OKcHI0B (aM(OTEPHBIX ) 0,25 0,25
9 | CaoiicTBa oOcHOBaHHMI (pacTBOPUMEBIX). TemroBoi 3¢ hekTpeaknu 0,25 0,25
THIPOKCH/IAa HATPUS C YTIEKUCIBIM Ta30M
CBoiicTBa OCHOBaHM (HEPACTBOPUMBIX ) 0,25 0,25
CBoICTBa KUCJIOT 0,5 0,5
10
11 | Ilpaktuueckas padora Ne 2 «Onpenenenue pH pactBopoBienoyeit u 0,5
KHCIIOT
12 | JIaGoparopHas paGota Ne 7 «Peakius HEHTpanu3anum» 0,5
13 | JIaGopatopnas padota Ne§ mo reme «Onpesenenne 0,5
KHCIIOTHOCTH TTOYBBI»
14 | CgoiictBa coneii (OMHApHBIX) 0,5 0,5




15 | CaoiicTBa coield KHCIOPOICOICPIKAIINX KHCIOT 0,5 0,5
16 | CunTe3 manaxura 0,5
CunTe3 okcaaTa sxesnesa 0,5
17 | Ypok UTOTOBOI aTTecTanuu 0,5
Hroro: 17 yacoB
YYEBHO-TEMATHUYECKHWM IJIAH
8 kaacc
Ne KonunuecTBo yacos
/T HasBanue paznena, rema Teopus \ [IpakTuka
Teopus 3JIEKTPOJIUTHYECCKON JUCCOUMALMA 12

1 | IIpaBuna Th npu pabote B XUMHUYECKOH J1ab0paTopuu 1

2 | PactBopumocTs. TemnoBoit 3¢ ekt pacTBOpEHUS BEIIECTBB BO/IE. 0,5 0,5

3 | IIpakTuueckas padota Nel o Teme «JAEKTPOIUTHI U 1

HEDJICKTPOJIUTHD

4 | Jlaboparopuas pabora Ne 1 mo reme «Bnusiaue 1

pacTBOPUTEIS HA TUCCOLUALIUION

5 | JIaboparopHas pa6ota Ne 2 o teme «CuilbHBIE U clla0ble 1

AIIEKTPOJUTHD)
6 | HMonsl. Peakniun nosHoro ooMeHa 0,5 0,5
7 | JlaboparopHast pabota Ne 3 «3aBHCHMOCTh 3JIEKTPO- 1
IIPOBOJHOCTH PACTBOPOB CHIIHHBIX AJEKTPOIUTOB OT
KOHIICHTPALIUU HOHOB)
8 | IIpakTuueckas padora Ne2 no teme «OnpeneneHne KOHUEHTpaluu 1
COJIH 110 3JIEKTPOMPOBOAHOCTH PACTBOPA»

9 | KauecTBeHHBIC peaKIMK HA KATHOHBI 0,5 0,5
10 | KadecTBeHHBIC peaKIIUy Ha aHMOHBI 0,5 0,5
11 | JlabopatopHas pabota Ne 4 1o teme «B3aumoericTBue 1

THJIpOKCUAA OapHst ¢ CEpHON KUCIOTOM»
12 | JlabopatopHas pabota Ne5 mo Teme «OOpa3oBaHUE COTCHAMMOHUS» 1
XHMHYECKHE PeaKIHi 6
13 | CkopocTh XUMHUYECKUX peakiuil. M3yueHune BIUSAHUS pa3IudHbIX 0,5 0,5
(hakTOpPOB Ha CKOPOCTh XUMHUYECKOW pPEeaKIINU
14- | Tunsl XUMHYECKUX PEaKIUii: 1o TerioBoMy 3¢ dekry, mo 1 1
15 | o6parumocTH.
16 | OkucIUTETBHO-BOCCTAHOBHUTEIBHBIE PEAKITUH 1
17 | Jlabopatopnas pabota Ne6 no teme «M3menenne pH Bxoze 1
OKHCITUTEIIbHO-BOCCTAHOBUTEILHON PEAKITII
18 | JIaGoparopnas pabota Ne 7 o teme «CpaBHUTENbHAs 1
XapaKTePUCTHKA BOCCTAHOBUTEIBHOM CITIOCOOHOCTH
METaJUIOB
XuMu4yeckue 3J1eMeHThI (CBOHCTBA MeTAJLIIOB, 16
HEMETAJJIOB U UX COeIMHEHM )
19 | Bonopoa. ITonyuenue B 1a00OpaTOPHBIX YCIOBHUIX HM3yUEeHUE 0,5 0,5
€ro CBOWCTB
20 | Hemerastsl: anemenTsl VII A rpymimsl (rajgorens). M3ydenue 1
(U3NIECKUX U XUMHUECKUX CBOWCTB XJIOpa
21 | Ilpaktruaeckas pabora Ne 3 «Onpenenenue coaepKaHUSIXJIOPHI- 1
WMOHOB B TUTHEBOI BOZIE»




22 | Hemeramnsr: anemenThl VI A Tpynmsl (XaabKOTEHBI). 0,5 0,5
KauecTBeHHBIC peakinu Ha XJIOPUIBI, OPOMUIIBI UHOTUIHL.

23 | Jlaboparopnas pabota Ne 7 mo Teme «CHUHTE3 CEpOBOIOPOAA. 1
KauecTBeHHbIE peakiiny Ha CEPOBOAOPO/T
U cynb(uas»

24 | Hemeraibl: 35ieMeHTHI V A Tpyninbl (THUKTOTEHBI) 1

25 | Jlaboparopnas padota Ne 7 mo Teme «AMMHAK U €TOOCHOBHBIE 1
CBOHCTBa»

26 | IIpaktuyeckas pabora Ne 4 «OmnpeneneHre HUTPAT-HOHOBB 1
MUTATEIbHOM PacTBOPE»

27 | MunepanbHble ynoOpeHus 1

28 | Jlaboparopnas padot Ne 8 o Teme «OrnpeneneHue 1
aMMHA4YHOI CeTUTPbl U MOUYEBUHBI»

29 | Hemeramnsl: anementsl 1V A rpynmnsl. KauecTBeHHbIEpEaKIuu 0,5 0,5
Ha KapOOHAT-UOH U CUJIMKAT-UOH

30 | Meramnsi: anemenTsl | A rpynmbl. OOHapy:KeHUEKaTHOHOB JIUTHS, 0,5 0,5
KaJIusl ¥ HATPHS

31 | Meramsl: 3nemenTsl || A rpynnsl. [Tosnyuenue u coneilyroiabHoOR 0,5 0,5
KHCIIOTHI M UX CBOMCTBA

32 | Amromunwmii. AMpoTepHBIC CBOMCTRA. 0,5 0,5

33 | XKeneso. JlaboparopHas padora Ne 9 o Teme «OxucieHuesxene3a Bo 0,5 0,5
BIIQ)KHOM BO3yXe»

34 | YpoK HTOTOBOM aTTeCTaIluu 1

Hroro: 34

COAEP XAHMUE ITPOI'PAMMBI
[1epBbIi 1011 OOVUEHMS

MeTtoabl no3Hanusi xumuu (5 1)

IIpaBuna Oe3omacHoil paGoTbl B XuUMHUYecKOW Jsaboparopuu. OOme npaBuia paboThl B
xummuueckoi gaboparopun. OcHoBHOE 00opyioBaHue U oOpaiieHne ¢ HUM. HarpeBareiabHble IpuOOpPHI U
uX ucnonb3oBaHue. Becsl u B3BemmuBanue. OOpalieHre ¢ BemecTBaMu. MapKu XUMHUECKUX PEaKTUBOB.
OO61mue mpuemsl ONpe/esIeHNs CBOMCTB BEUIECTB: 1[BeTa (M0 Tabiulile), 3amaxa, paCTBOPUMOCTH B BOJIE,
IUIOTHOCTH KMJIKOCTEH, TeMIepaTyphbl KUIEHNUs, IBETa IJIAMEHHU U JIp.

UccnenoBanmne cBoiicTB BemiecTB. Pu3nueckue CBOICTBa M3BECTHBIX BEIECTB (arperatHoe
COCTOSIHME, IIBET, 3alax, IUIOTHOCTh W Jp.). M3ydeHue moBelIeHHs BeIlecTBa IPU HarpeBaHMU.
XapakTepuCcTUKa W3BECTHOTO YYAIIMMCSl BEIECTBA; IUIAH XapaKTEPHCTUKU; CAMOCTOSTEIHLHOE
HepevnciIeHue CBOMCTB M MX oOHapykeHue. MccienoBaHue (pacno3HaBaHUE) KMIKOCTEH (TaKMX Kak
BOJIa, HAIIATHIPHBIA CIHPT, STHWJIOBBIA CIHPT, OCH3MH, YKCYCHasi KHCIOTa M JIp.) C ONpEICIICHHEM HX
3araxa, IJIOTHOCTH (C MOMOILBIO apeoMeTpa) U Jp. cBOMCTB. MccnenoBanue (pacno3HaBaHUE) TBEPIBIX
BEIIECTB (TaKMX KakK IIOBapeHHAs COJIb, caxap, Mel U T.1.).

[MpakTndeckass paboTa: pelieHHe SKCIEPUMEHTATbHBIX 3aJad Ha pPAclo3HaBaHWE BEMIECTB IO HUX
(bu3NYECKUM CBOMCTBAM.

Ounctka BemecTB. [IoHATHA YMCTOro BellecTBa U CMeCH. UHCTBIE BEIECTBA, WX XapaKTEPHCTHUKA.
[IpuroroBrneHne cMecu THX BELIECTB, XapaKTEPUCTHKA MIPUTOTOBIECHHBIX cMeceil. CriocoObl pa3seneHus
cMecell (OYMCTKHM BEIIECTB) M WX 3aBUCHMOCTh OT CBOMCTB OYHINAEMBIX BEIIECTB: OTCTAaMBAaHWE,
¢uibTpOBaHMEe, BBHIIAPUBAHKE, MEPErOHKA, BO3TOHKA, MEPEeKpHCTAIIM3AIMSg U Jp. crocoObl. OdmcTka
BEIIECTB: pAa3JIeJICHHe CMECH TBEPIBbIX BEIIECTB; BBIICICHHWE TBEPAOTO BEIIECTBA W3 JKUIKOCTH,
pasjiesieHne HepacTBOPUMBIX JIpYT B APYTe KUAKOCTEH; BbIIEIEHUE U3 KUAKOCTH PaCTBOPEHHOIO B HEH
TBEPAOTO BEIIECTBA.

IepBoHavasbHBbIE XUMHUYeCKHe MTOHATHS (5 1)



duzndeckue U XuMU4eckue siBlieHus. YucTteie BemecTBa U cMecu. CriocoObl pa3aeneHus: cMecei.
Atom. Monekyna. XUMUYECKHM 3J1€MEHT. 3HAaKM XUMHYECKHX 3JeMeHTOB. IIpocTele M cloKHBIE
BElIeCTBa. 3aKOH MMOCTOSHCTBA COCTaBa BelIeCTBa. XuUMHUUeckue Gopmyibl. OTHOCUTENbHAS aTOMHAs U
MOJIEKYJIIpHasi Macchbl. MaccoBasi 10Ji1 XUMUUYECKOTO 3JIEMEHTA B COEIUHEHUU. 3aKOH COXPAaHEHUsI MaCChl
BellecTB. Xumuueckue ypaBHeHus. KosdduumeHntsl. YcnoBus U npu3HAKd MPOTEKAHUS XUMHUYECKUX
peakuunii. MoJib — equHULIA KOTUYECTBA BelecTBa. MoJsipHas macca.
JlaGopaTopHsble onbIThL: "OnpeerneHue BOAOIPOBOIHON U JUCTHITUPOBAHHOM BOJIBI"
1D "Briaenenre u NOMVIOMIEHNE TeIIa- MPU3HAK XUMUYECKONW peakuun"
"Pa3noxkeHue BOJIbl AJIEKTPUUECKUM TOKOM"
3aKoH COXpaHEHUs! MacChl BelecTB"

PactBopsi (7 4)

Bona B npupone. Pacnipenenenue Boasl B npupoje. [logzemusie peku u Mopsi. Kpyrosopor Boas! B
npupoje. Munepanbabie Boabl. LleneOHble ucrounuku. Bona nerkas u Tsxkenas. «CepeOpsiHas Boaay.
Bopna-karanusarop. Bona «kuBas» u «meprBas». Bona — yHuBepCanbHbI paCTBOPUTEIIb.

PactBopsl. B3Becn 1 uctuHHbIE pacTBOPBI. PaCcTBOPEI B )KM3HHU YesloBeKa U npupoasl. Pacrsopurenu
IOJISIPHBIE U HENOJspHbIE. VICIIONb30BaHNE Pa3IMUHbIX PACTBOPUTENIECH YEIIOBEKOM. XUMHUYECKasl YUCTKA.
Crupka — puU3MKO-XUMHUYECKUH MpoLecc.

PactBopumocTs BemiecTB. McciemoBaHwe pacTBOPUMOCTH  BEIIECTB B BOJAE: TBEpIAbIX (U
UCIIOJIb30BAaHUEM TaOJIUIBl PACTBOPUMOCTH), KHUJKOCTEH U Ta30B (IOJIyuyeHHE «IBETHHIX (DOHTAHOBY).
[Ipurorosnenune rasmpoBanHOW Bonbl. KoaddwuimeHt pactBopuMocTH M ero ompenenenue. Kpusbie
pPacTBOPUMOCTH U UX COCTaBleHHE. PacTBOpHI HACHILIEHHBIE U NEepeHachIIeHHbIe. Pa3ienenue (0uncTKa)
BEIIECTB Ha OCHOBE X Pa3HBIX KOAPPHUIMEHTOB PACTBOPUMOCTH.

CriocoObl BIpa)keHUs cocTaBa pacTBopa. MaccoBasi J10J1s1 paCTBOPEHHOTO BEILECTBA.

PactBopenne — ¢Qusuko-xumuueckuii nmponecc. TemioBble  SBIEHUS IPU  PAaCTBOPEHUH.
OxJtaguTenbHble CMECH: UX COCTAB, IPUTOTOBJICHUE U HCIIOJIb30BAHHUE.

Kpucramnuzanus  BEIIECTB:  SBJICHHE  KPUCTAUIM3ALMK; MOMEHTalbHAas  KPUCTAJUIM3ALMS;
KpuctayoruapaTtel. Kpucrtamnsl B npupoje u npousBoicTse. «Cummnatudeckue udepHuiIa». OuucTka
BELIECTB NIEpEKpUCTaUIN3alel. BoipanuBanue KpucTauios.

OcCHOBHBbIE KJIACChI HEOPraHUYeCKHX coeaunenuii (17 1)

Knaccupukanus  Heopranuueckux  BemiecTB. KpaTkas  XapakTepUCTHKa  OCHOBHBIX — KJIacCOB
HEOpPraHMYeCKUX COEAMHEHUH U MX Hambosiee TUIMYHBIX Mpe/cTaBUTeNed. XuMHUecKas HOMEHKIATypa:
uMs, GaMUIINsL, TPO3BHUILIE.

Oxcupl: He0ObIYHOE B 00BIYHOM. OCHOBHBIE U aM(pOTEPHBIE OKCUABI — POJIUTENN THAPOKCHIOB
(ocHoBanwmit). KucnotHele OKCH/IbI — HCTOYHUKH KUCHOT. OKCH/BI B HaleH xu3HU. KuciaoThl BOKpyT Hac.
3HayeHue U MPUMEHEHNE HEOPTaHUUECKUX U OPraHUYECKUX KHCIIOT B IPUPOJIE U JKU3HU YEJIOBEKA.
CoBpeMeHHbIE NpeICTaBIeHUs 0 KucioTax. O01ue cBoiicTBa HEOPraHMYECKUX U OPraHMYECKUX KUCIIOT.
Opranuyeckue 1 HEOpraHMUYECKHE OCHOBAHUS, UX POJIb B Halel kxu3HU. COBpeMEHHbIE NMPEACTaBICHUS
00 ocHoBaHMAX. OCHOBaHMSA — AHTUIONABI KUCIOT. CpaBHHUTENbHAs XapaKTEPUCTHKA OPraHUYECKUX U
HeopraHuyeckux ocHoBaHUU.Conu: Xxumudeckud xopoBoja. Kiaccudukanus comneit: cpeaHue, KUCIHbIE,
OCHOBHBIE, JBOMHBIE, CMEIIaHHbIE, KOMIUIEKCHBIE COJIU. Y IUBHUTEIbHbIE CBOMCTBA coneil. Conu B OBITY,
HayKe, )KUBOMHICH, MEIAUIIMHE.

PoncrBeHHbIE y3bl: TEHETHYECKAS CBSA3b MEXKY KJlacCaMH HEOpPraHM4eckux coennHeHui. [lonyyenue
BEIIECTB Pa3IMYHbIX KJIACCOB.

[IP "ITomyuenue meanoro kymnopoca', "OnpeneneHne KOHLUEHTPALUN BEUIECTB KOJIOPUMETPUUYECKUM I10
KanuOpoBouHOMY Tpaduky", «Omnpenenenue pH pacTBopoB kuciaoT M mienodei», "Ompenenenue pH
pa3In4HbIX cpen’.

JIO "H3yueHue 3aBHCUMOCTH PAacCTBOPHMMOCTH BellecTB OT TemmepaTypbl" "HaOmioneHue 3a poctom
kpucramuioB" "llepecsimennsii pactBop”, "Onpenenenue TeMepaTypsl pa3iaoKeHHus: Kpucramuioruapara'
"Peakuus HeliTpanuzauun", «OnpeneneHue KUCIOTHOCTH TIOYBBD.

13 "OcHoBanus. TemnoBoit 3 hexT peakuu ruAPOKCUAA HATPUS C YTIEKUCITBIM Ta3oM"

Bropoii rog 06V‘{eHI/I$I

Teopus d1ekTposuTHYecKoit quccomuanuu (12 u)
9



DnekTponuTHuecKas aucconuanus. KucimoTel, IIEIouYd, CONMM Kak d3JeKTponuTsl. KoHcTaHTa
mucconuanuu. CUIbHBIE U clabble 3JIEKTPOIUTHI; CTENeHb nucconnanuu. MloHHOe Mpou3BeeHNE BOIbL;
BOJIOPOJIHBIN MMOKa3aTesb. MHAuKaTOphl. AHAIUTHYECKUE peakuuu. [ uaponns comnei.
1D "TennoBoit a¢dexT pacTBopeHus Beuiects B Boje" /10 2. "M3yueHue BIUSHUS pa3iInyHbIX (PaKTOpOB
Ha CKOPOCTb peakiun"

[1P "DneKTpoauTel U HEINEKTPOIUTH"

JIO "Bnusaue pactBoputens Ha auccormaiuio”, "CunpHble U cnadbie aaekTposnthl” , "B3anmoeiictBue
rujpokcuaa Oapus ¢ cepHoil kucinoroir" , "OOpasoBanue coneil aMMOHHS" XHUMHUYECKHE PEaKIHH.
OKHCIIMTETbHO-BOCCTAHOBUTEIIHHBIC PEAKIIUH.

Xumunueckue peakuuu (6 1)

[Ipu3Haku U ycioBus NPOTEKAaHUSI XUMUYECKUX peakiuil. Kimaccudukanus XuMU4YeCKUX peakiuii
C TOYKH 3PEHUS Pa3IMYHBIX KJIACCU(PHUKAIMOHHBIX MPHU3HAKOB: a) PEaKIUH COCIWHEHMS, pPa3I0KeHUs,
3aMelleHns, 0OMeHa;
0) 9HI0- ¥ K30TEPMUYECKUE PEAKLINN; B) OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC PEAKIIUH.
[Tp. Ne 4. OnbIThI, UJUTIOCTPUPYIOLINE XUMUYECKHE PEAKIIUU Pa3HBIX TUIIOB.
CKOpOoCTh XMMHYECKHX pEaKIHil. 3aBUCUMOCTh CKOPOCTH XHMHUYECKHX PEaKIMil OT pa3HbIX (HaKTOpOB
(mpupoabpl  pearupyrolux — BEIIEeCTB, IUIOMIAJM  CONPUKOCHOBEHMSI  pearupyroliux  BEILECTB,
KOHIIEHTPAIlMH, TEMIIEpPaTypbl, HATUYHSI KaTaau3aTtopa, MHruoutopa). [lpupoaHsie KaTanu3aTophl.
JIO "UsyueHune peakiuu B3auMOJICHCTBUS Cylb(puTa HATpHs ¢ IEpoKcuIoM Bojopoaa" , "M3menenue pH
B XOJ€ OKHCIUTEIbHO-BOCCTAHOBUTENbHbIX  peakuui" , "CpaBHUTENbHas  XapaKTepUCTHUKa
BOCCTaHOBUTEIILHOM CITIOCOOHOCTH METaJIOB"

Xumuueckue 3jieMeHThbI (16 1)

[TonoxeHrne HEMETAIJIOB B MEPUOIUYECKON cucTeMe xumudeckux snementoB J[.M. Menneneesa.
O6mme cpoiictBa HemetauioB. Cepa: ¢uznyeckue W XumMudeckue cBoiictBa. CoeaMHEHUS CEpbI:
CEpoBOIOPOA, Cylbduabl, okcuabl cepbl. CepHasi, CEpHUCTass U CEPOBOJOPOJHAS KUCIOTHI U UX COJIH.
A3oT: uznueckue u xumMuueckne cBorctra. Ammuak. Conu ammoHusl. OKCUIBI a30Ta. A30THAsI KUCIIOTa
u ee conu. Pochop: pusnueckne u xumudeckue cBoiictBa. Coenunenus docdopa: okeun gochopa (V),
oprodochopHas kuciaora u ee conu. Yrieposa. Coenunenus yriepoaa: KpeMHuii u ero CoeIMHEHHUS.

Obmue ¢usznyeckue cBoiicTBa MeTayioB. OO0IIKMEe XMMHYECKHE CBOICTBA METAIIOB: PEAKIUH C
HEMETAJUIaMH, KHUCJIOTaMH, COJSMHU. ODIEKTPOXUMHYECKHH ps HampspbkeHuil metamwioB. lllemounsie
METAIBI W WX coeAuHeHus. lllemoyHO3eMenbHbIE METaulbl W WX COCIWHEHUS. AJIOMUHUH.
AMoTepHOCTh OKCcHJIa U TUApOKcHa amoMunus. JKeneso. CoeqMHEHHsI JKene3a U UX CBOMCTBA: OKCHUJIBI,
ruapokcu bl u conu xxenesa (11 u 111).

JO "UzyuyeHune puandecKkux U XuMH4ecKux cBoiicTB xmopa", "[lonyuenue okcuna azota (IV) u uzyuenue
ero coucTB", "Oxucnenue okcunaa azora (1) mo oxcuma azora (IV)", "B3aumoneiicTBue okcuaa a3ora
(V) ¢ Booit 1 KHCIOPOIOM, MOJyIEHHE a30THON KHCIOTHI" , «A30THAS KHCIIOTA M €€ COJM
[IP"Onpenenenue coaep:kaHus XJOpUI- WOHA B MUTHEBOM Bojae" ,"OmpeneneHue HUTpAT - HMOHOB B
MUTaTEILHOM pacTBoOpe",

O "llonmyuenue cepoBojopoda W H3ydeHHEe ero cBOMCTB" , "M3yueHue CBOWCTB CEpPHHCTOro Trasza
CEPHUCTOU KUCIOTHI" ,

JIO "Cunte3 cepoBojopona. KauecTBeHHble peakuuud Ha cepoBoaopoA U cynb@uabl" OKCUIBI CEpBHI.
CepHucrass xucnota. , "OcHOBHbIE cBoilicTBa ammuaka"' , "B3aumopneiicTBue H3BECTKOBOM BOJBI C
yriekucibM razoM” , "OKuUCIIeHHe Kele3a BO BIaKHOM Bo3ayxe","OnpeneneHne aMMHAaqYHON CETUTPBI U
MOYEBHUHBI".
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MeTtoauyeckoe odecrnevyeHue NPOrpaMmbl

1. B. K. BacunseBa, H. A. ®ununnosa, M. A. SlkoBneBa. MeTonuueckre peKOMEHIAUU [l YUUTEIIS
XUMHH 110 OpraHU3alluu U MPOBEICHUIO JIaOOPaTOPHBIX pabOT HAa ypOKE M BO BHEYPOUHOU MPOEKTHO-
UCCIIEIOBATEIbCKON AeATeNbHOCTH ¢ I poBeiMu Nadbopatopusimu PASCO. M.: TTonumenua, 2021

2. H. A. ®umunmoBa. YuebHoe mnocobue i OOydyaroluxcs IO OpraHu3alud U MPOBEICHHIO
1ab0paToOpHBIX PabOT MO XUMHUU HA ypoke ¢ nudpossiMu nadoparopusimu PASCO (B cooTBeTCTBUU €
OI'OC CIT)00) M.: [Tonmumenua, 2019.

3. B. K. BacunweBa. JlopokHast kapTa A 00y4aromuxcsl 0 OPraHU3alliid U POBEICHUIO BHEYPOUHOM
IPOEKTHO-MCCIIEI0BATEIBCKON JIEATENILHOCTU 10 XUMUH ¢ Iu(poBeiMU J1aboparopusimu PASCO (B
cootBercTBUU ¢ ®I'OC C(I1)00). M.: Ilonmumenua, 2021.

Texnuyeckoe ocHalleHue MporpamMmel: HOyToyku, MOV, madoparoproe [10 PASCO, ycrpoiicTBa
OEeCIIPOBOIHOM CBSI3H.

JlabopaTopHoe o0opvioBanue Touku pocra
- XUMHUYECKast ocya U 000pyI0BaHUE

- XUMUYECKHE PEAKTHBBI
- naboparopHoe u udposoe odbopynosanue PASCO

- TATYUK TEMIIEPATYPHI

- TATYUK SJIEKTPONPOBOTHOCTH

- pH- naTunk

- TATYMK U3MEPEHUS ONTUYECKON MIIOTHOCTH

- TATYUK XJIOPH]I-UOHOB

- TaTYMK HUTPAT HOHOB

- MUKPOCKOTI TU(POBOI

- IpUOOP U1t MOyYEHUS Ta30B

- XaJyaTel Ja00paToOpHbIE

- CpelICTBA MHIUBHIYaTbHOM 3aIIUTHI (TICPYATKH, OUKH)
- arnTeyka.

KoMILIeKThI Ta0JIUI1I
«TaOuIIBI TT0 XUMHUH

1.

2. «OCHOBBI XUMUYECKHUX 3HAHUI

3. «MHCcTpyKTHBHBIC Ta0IHUIEL. JTabopaTtopHOE 000pyAOBaHHE)
4. «XXuMUYECKHE PeaKIum»

5. «CTpoeHue BemecTBa

7. «Xumus 7-8 kmacc»
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Cnucok JuTepaTypsbl
OcHoBHas nuTEpaTypa Juisd 00yJaromuxcs

1. Ky3uenoBa H.E Xumust. 8 kiacc: y4e0. mist 0011eo0pa3oBaTe/IbHbIX yIpExK IeHH# /
- M.: Benrana-I"pad, 2020.

2. KysuenoBa H.E Xumus.9 kiacc: yue6. 11 001eo0pa3oBaTeabHbIX YUPEKICHUH /
- M.: Benrana-I"pad, 2018.

JlonioTHUTEIbHAS JINTEPATYPA JIIS 00YYaIOIIHXCS

1. 3anumarenbubie 3aganus 1 3 dexktuBHbIe onbIThI 10 xuMun b.J[. Crernun , JI.IO. AnukbGeposa
M.: JIpoda 2008
2. [Tonesnas xumust: 3anaun 1 ucropuu JI. FO. Anukbeposa, H. C. Pyku. M.: JIpoda 2008
3. COOpHHUK caMOCTOSATENBHBIX padboT no xumuH. 8 kiacc / H.M. HoBokmmHCKwiA,
H.C. HoBokmuckas. — M.: OO0 «Pycckoe ciioBo — yueOHuk», 2013
4. Tectel mo xumun. OOmIME CBOKCTBA MeTaJJIOB. [lepBOHaYabHBIE IPEACTABICHUS 00 OPraHMYECKUX
BemtecTBax. 9 kinacc : kyueouuky I'.E. Pymsuruca, ®.I'. ®enpamana «Xumus. 9 kaacey» /
T.A. BopoBckux. — M.: U3naTenscTBO «OK3amen», 2011
. ®opmyiet o xumun / C.H. HecBmxkckuii. — M. : Dkemo, 2012, (CripaBOYHUK B KapMaHe)
. Xumus B Tabnmunax. 8-11 k. : cipaBoynoe noco6ue / aBT. -coct. A.E. Haconosa. -
M.: ipoda, 2013
7. Xumus 8 ki1. : pabouast Tetpaab kK yueOnuky O.C. ['abpuensna «Xumus. 8 kiace» / O.C.
["a6puensin, C.A. Cnagkos. - M.: JIpoda, 2013
8. llIkonpHBIH c10Baph XUMUYECKUX MOHATHI 1 TepMuHOB ['.W. lITpeminep M.: JIpoda 2007

o Ol

JIuteparypa Ais yuUuTens

1. Hacronbnas kaura yuurens. Xumus. 9 kiace. O.C. IN'abpuensn, U.I'. OctpoymoB M.: JIpoda 2002
2. OOyuenue xuMuu. Pemenrne MHTErpaTUBHBIX y4eOHBIX MpodiieM: 8-9 kiacchl.
[MaranoB M.A., Ky3nernora H.E. M. Benrana-I'pad 2006
3. Texymuii u UTOTOBBIN KOHTPOIB MO Kypey «Xumus. 9 knaccey / .M. HoBokmmHCKuUH,
H.C. HoBokmmackas. M. OOO «Pycckoe cinoBo — yueOHuk», 2013
. ®opmyet o xumun / C.H. HecBmkckuit. — M. : Dkemo, 2012, (CripaBOYHUK B KapMaHe)
. Xumus. [Inanupyemsie pe3ynpraThl. Cructema 3aganuil. 8-9 kiaccsl : mocobue Asis yuuTenen
obmeobpasosat. yupexaenuii / A.A. Kasepuna, P.I". IBaHoBa, /I.1O. IoOpoTuH : mof pex.
I'.C. Koaneo#i, O.b. Jlorunosoii. — M. : [Ipocsemenue, 2013 (PaboTaem 1o HOBBIM CTaHAApTaM)
6. Xumus B popmynax 8-11 knaccel CnpaBounsie MaTepuansl B.I'. Banos, O.H. I'eBa
M.: JIpoda 2007
7. Xumus B npoduibHO# 1mkose. [Tocodbue ans yuurens. Jieskue A.H.
CIIG.: pumman m3narenscrBa «l[Ipocsemenuey 2007
8. Xumus : yueOHo-npakTuueckuii cripaBounuk / JLU. I'onuapenko. — Poctos w//] : ®dennkc, 2014
9. Xumus: TeMaTHdeckue TpeHupoBounbie 3aganus / .A. Cokonosa. — M.: Dkemo, 2012
10.Xumust B Tabnunax. 8-11 ki. : cipaBovHoe nmocobwue / aBT. -coct. A.E. HacoHosa. -
M.: JIpoca, 2013
11. Xumus. 8ki1. KoHTposbsHbIe 1 mpoBepouHbie padoThl k yueOHuKy O.C. ['abpuensna «Xumus.
8 kimacey : yueonoe nocoowue / O.C. I'abpuensn, [1.H. bepeskun, A.A. Ymakosa u nip.
M.: lpoda 2014.
12. Xumus B TecTax, 3a/lauax, ynpaxxHeHHusX. 8 kiacc | yuebHoe mocodue K yueOHUKY
O.C. T'abpuensna / O.C. I'abpuenss, T.B. CmupHosa, C.A. Cnaakos. — M.: JIpoda, 2014

o1
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[Tpunoxenue 1

BapuaHT nuchMeHHO PAGOTRI IsI NMPOMEKYTOUYHOM aTTecTannu (BTOPOii o1 o0vyeHnus)

Tema «Teopus DIEKTPOIUTHYECKON JTUCCOLTAAIINIY

1. K xopoluo pacTBopuMbIM 31E€KTPONUTaM OTHOCATCS:

1) rmapoKeua umHKa 3) cynbug 6apus

2) docdar umMHka 4) kapboHar 6apus

Orser:

2. Haubonbliee uncno noHos obpasyercs npu pactsopeHun 1 Monb BelecTsa:
1) xnopuaa kanua 3) xnopuaa xenesa (lll)

2) xnopuaa 6apus 4) cynbdara xxenesa (lll)

Orser:

3. Bcrasste nponyLeHHoe CNoso.

KoHUEeHTpUpOBaHHbIA PacTEOp HEKOTOPOro BelecTsa He NPOBOAWT 3NMEKTPUYECKUH TOK.
Mpu nobasneHnmn K KOHUEHTPUPOBAHHOMY PaCcTEOPY ABYKPaTHOro 06bEMa BOAbI 3NEKTPONpPo-
BOAHOCTL pacTsopa HeMHOro ysenuuunach. lNpu ganbHeinwem nobaeneHUn BOAbL! 3NEKTPO-
NPOBOAHOCTL CHavana yeenu4yunach, a 3ateM nepecrana uaMeHsaTbcA. Bewectso otHocurcs
K 3NeKTPONUTaM.

4. B 1 n sopbl pacteopeHbl 1 Monb xnopuaa kanus u 1 monb oauaa Hatpua. U3 Kakux
ABYX APYruX CONMEi MOXHO NPUrOTOBUTL PACTBOP TaKoro xe coctasa? Boibepute u3 nepeuns:

1) xnopua HaTpus;

2) HMTparT Kanus;

3) voamna Kanus;

4) HuTpar HaTpus;

5) cynbdpar HaTpua.

3anuiwute HoMepa BbiBpaHHbIX OTBETOB.

Orset:

5. YcraHoBHTe COOTEETCTBME MeXAy NPU3HAKaMW PeaKkuMit M UCXOAHLIMW BELLeCTBAMM: K
KaXao# no3vuuM, obosHaveHHown Bykeoi, noabepute COOTBETCTBYIOLLYIO NO3ULMI0, 0603Ha-
YeHHYI0 Undpoi.

NMPU3HAK PEAKUWUU MCXOOHbIE BELLECTBA

A) ‘ {, 1) Kap6oHar Hatpus v conaHas Kucnora

\

b) ‘ 2) Xnopug meau (1) u ruppokeup Kanus

B) 3) Cynbdbar xxene3za (lll) u ruapokeug Hatpus

4) Kap6oHar HaTpus ¥ X10pua Kanbuus

3anuwure 8 Tabnuuy BbibpaHHbie UUbpPbl NOA COOTBETCTBYIOLUMKU ByKBaMu,

A|B|B

Oreet:
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[Tpunoxenue 2

BapuaHT nucbMeHHOH Pa0oThI /IJI _MTOrOBO ATTECTAIINN (BTOPOIi Io/1 00vYeHusl)

1. BuibepuTe n8a BbICKA3bIBaHWA, B KOTOPbIX FOBOPUTCA O MEAM KaK XMMUYECKOM 3N1eMeHTe.
1) Meas pearupyer ¢ xnopom.

2) Mepnpb npu HarpesaHum Ha BO3AyXe OKUCNSETCA.

3) Cnnaesl Meau 1 3010Ta UCNONBIYIOTCA ANA UIFOTOBNEHWSA I0BENHUPHBIX YKPALLIEHHH.

4) B cocras 60paoccKoin MUAKOCTH BXOAWT Melb.

5) B cocras meaHOW NatuHbl BXOAMT MEfb.

3anuwmre Homepa BuibpaHHbIX OTBETOBR.

Orser:

2. Ha npusenéHHOM pucyHKe u3o6paxeHa MOAeNnb aToMa XMMHYECKOrO 31eMeHTa.

)

3anuwure 8 Tabnuuy senuunHy 3apaaa sapa (X) atoma XMMUYECKOro aneMeHTa, Moenb KoTo-
poro uzobpaxeHa Ha pucyHke, u Homep rpynnbl (Y), B KOTOPOH 3TOT 3NeMEHT PacnoNoXeH
8 Mepuoaunueckon cucreme. (Ins 3anucu oteera ucnonbayire apabekue undpst.)

X|lY

Orser:

3. Pacnonoxure 8 NOpRAKe yBe/IM4eHNA INeKTPOOTPHULATENBHOCTU XMMHUYECKMEe 3N1eMEeHTbI:

1) kucnopoga; 2) KpeMHUH; 3) docdop.
3anuwure HOMEpPa 3NEeMEHTOB B COOTBETCTBYIOLEM NOPAAKE.
Orser:

4. YcranosuTte cooTsetcTBMe Mexay (hOPMYNoOn CORAMHEHUA M CTENEHBbIO OKMCNEHHUA Cepbl
B 3TOM COEAMHEHMM: K KaXAO0W no3uumM, oboaHauenHoi Bykeoi, nogbepure coorteercrayio-
Lyio no3uumio, 06o3HaueHHyIo UMD pPoi.
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®OPMYJIA COEJMHEHWA CTENEHb OKMCNEHWUA CEPbI

B) CS, 2)0
B) H,SO, 3; +g
+
A|B|B
Oreger:

5. U3 npepnoxennoro nepeyns snibepure gea BeuecTea ¢ MOHHOW CBA3bIO:
1) LiCl;

2) OF,;

3) SOy;

4) CaF,;

5) H,0.

3anuwnre HoMepa BoIGPaHHbIX OTBETOB.

Orser:

6. Kakue asa yrsepaenns sepHbl ANA XapakTepucTukn kpemuus n docopa?

1) 3neKTPOHbLI B8 aTOME PACNONOKEHbI Ha TPEX INEKTPOHHbLIX CNOAX.

2) Cootgercreyloliee NPOCTOe BeWEeCTBO CYLWEeCTBYeT B BUAE YEThIPEXAaTOMHbIX MONEKYN,
3) XMMUYECKUIA I1eMEHT OTHOCUTCA K MeTannam.

4) 3Ha4eHune INeKTPOOTPHULATENLHOCTH MeHblue, YeM y docdopa.

5) Xumuueckui anemeHT obpasyer sbiclumne okcuabl ¢ obuwein dopmynoit 30,.
3anuwure HoMepa BuiBpaHHbLIX OTBETOB.

Orser:

7. U3 npeanoeHHOro nepedHn BewecTs Buibepute 0CHOBHLIA OKCHA U KUCNOTY:

1) Ca0;

2) Mg(OH),;

3) SO;;

4) NaClOg;

5) HCIO

3anuwinTe B noNe OTBETA CHAYANA HOMED KMCNOTHOIO OKCHAA, & 3aTeM HOMED OCHOBAMUA.

Orser:

8. Kaxue asa 3 nepeuncnennbix sewects SyayT BCTynars B peakumio C OKCHAOM UMHKA?
1) Fe(OH),;

2) HN03;

3) O

4) KOH;
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9. YcraHoeuTe COOTBETCTBME MEXY PearupylowuMi BelecTsaMu U npoayKramu(om) ux
B3aMMOAGHCTBMA: K KAXAOW no3uuum, obosnavenHon Byxkaon, noabepnre cOOTBETCTBYIOWLYIO

no3uumio, 0603HaUEHHYIO UMb PO.
PEATMPYIOLUME BELLIECTBA
A) Na,0 +S0; —
B) NaOH +H250‘ -
B) Na + H,SO.(pa36.) —

NPOAYKT(bI) B3AUMOAENCTBUA
‘) — N32504

2) - NaZSO3

3) — Na;SO‘ + H)O

4) 5 Na,SO, + H,

5) - N32503 + H)O

Sanuwwure 8 Tabnuuy suibpanusie undps noa coorsercreyouwmMmm Byksamu.,

A|lB|B

Oreer:

10. Ycranoeure cootsercrane mexay GopMynon BELLECTBA U PeareHTaMu, C KOTOPbIMM 310
BEULECTBO MOXET BCTYNATh 8 PEAKUMIO: K KXA0M No3numm, obosHaverron Gyxkson, nogbepure
COOTBETCTBYIOLLYIO NO3UUMIO, 0B03HaYeHHYIO UHDPOM.

®OPMY/A BELLIECTBA
A)S

B) ZnO

B) CUSO4

PEATEHTbI

1) O3, H,SO, (xomu.)
2) Fe, BaCl; (p-p)

3) NaOH, H,SO, (p-p)
4) N, NaCl (p-p)

3anuwwure 8 Tabnuuy suibpantsie uudpbl Noa cooTaeTcTRyIOUWMMK ByKkBamMu.

A|lBb|B

Oreer:

11. U3 npeanoxeH=oro nepeyxs ssibepure
7 PeaKUMA 3AMEeLEeHUR!

1) uMHK ¥ consHas KMCNoTa;

2) okcup yrnepopa (V1) u oKCHA HaTpus;

3) OKCHMA UMHKAE M CONAHAR KUCNOTA;

4) wenelo u xnopua meam (l1);

5) watpuit v sBOAOPOA.

3anuwwure HoMepa BbiGpaHHbIX OTBETOS.

Oreer:

ABE Napbl BEWECTs, MeXAy KOTOPbIMKM NpoTeKa-

12. Ycranosure COOTBETCTBUE MEXIY PEArMpylowMMI BELLECTBAMM M NPM3HAKOM NpOTeKa-
IOLLEH MEXY HHMM PEaKLMK: K KXXA0H No3uumM, 0b6o3HauenHon Byksoi, noagbepure cooteer-

CTBYIOLLYIO NO3MLMIO, 0B03HaueHHy10 UndpPOon.

PEAMMPYIOLLUME BELLIECTBA
A) Na;CO3 n H2504

B) K;CO; " C&Cl)

B) CuCl, v KOH

NPU3HAK PEAKLMK

1) esinageqne 6enoro ocanka
2) sbigenexue rasa

3) ewinasiexue ronyboro ocagxa
4) suinanerne 6yporo ocanxka
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13. Buibepure asa sewiectsa, npu nonkoi anccoumaumm 1 monb xotopeix obpasyerca 3
MO/Ib AaHHMOHOB:

1) nuTpar xanus;

2) ruapokcua bapus;

3) xnopup xeneaa (lI);

4) dbocdar kanus;

5) cynbhar anioMmuHmS.

3anuwmre HoMepa enibpaHHbIX OTEETOS.

Orser:

14. Buibepute nBa UCXOHBLIX BELLECTBA, B3IAUMOEHCTBHIO KOTOPLIX COOTBETCTBYET COKpa-
LWEHHOEe MOHHOE YPaBHEeHUe pPeaKLmm:

Cu™ + 20H" = Cu(OH),L

1) CuO 4) KOH

2) Cu 5) H,0

3) CuCl, 6) Fe(OH);
3anuiinTe HoMepa BuGPaHHbIX OTBETOB.

Orser:

15. YcranosuTe COOTEETCTEBME MEXAY CXEMON NPOUECCE, NPOMCXOAALWETD B OKMCNUTENLHO-
BOCCTAHOBMTENBHON PEAKUMM, M HA3BAHWEM 3TOTO NPOLECCA: K KaXA0H NO3numK, 0603HaveH-
Hon Bykson, noabepuTe COOTBETCTBYIOLLYIO NO3MUMIO, 0003HauYeHHYI0 undpoi.

CXEMA NPOLECCA HA3BAHMWE NPOLIECCA
A) Fe™ — Fe*™ 1) okucnerue
B)N'—=N° 2) sOCCTaHOBNEHHE
B)C*->C”

3anuwwure 8 Tabnuuy ssibpantsie uudpsl Nog cooTseTcTsyOWMMK ByKsamu,

A|lB|B

Oreer:

16. U3 nepeuncnenmsix cyxaeHmin o npasunax paborel ¢ sewecreamu B naboparopum u
ity BbiGepuTe BepHoe(bie) cyxaeHme(s).

1) 3HOKEHHYIO CNUPTOBKY HENb3A NEPEHOCHTL C OAHON NAPTLI HA APYrYIO.

2) Mpw nonaganHmu Ha KOXY KaNens KMCNOTbi HYXHO 3aBUHTOBATL 3TOT YHACTOK KOMM.

3) Npwu Harpesaruu pacTeopa NPoOUPKY C XMAKOCTHIO AepaT noa yrmom 8 45° w Hanpas-
NS0T FOPNBILLIKO B CTOPOHY OT MOAEH.

4) PaboTy ¢ KOHUEHTPUPOBAHHLIMKU PACTBOPAMM LLENOUM CNEAYET NPOBOAUTE B PE3UHOBLIX
nepYarkax.
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17. Ycranosute COOTBETCTBME MEXAY ABYMA BEWECTBAMM M PEAKTHBOM, C NOMOLLIO KOTO-
POro MOXHO Pa3NMYMTL 3TH BELLECTBA: K KaXKA0M No3uumMKM, 0bo3HaueHHo Oykeoi, nogbepure
COOTBETCTBYIOLLYIO NO3UUMIO, 0603HaueHHYI0 udpoi.

BEWIECTBA PEAKTUB
A) KCl u BaCl, 1) Na,SO,
B) CuSO, u CuCl, 2) NaOH
B) Zn(NO,), 3) HCI
4) AgNO,
3anuwwure 8 Tabnuuy ssuibparHbie uMdPb! NOA COOTBETCTBYIOWMMK ByKBaMM.
A|lB|B
Orser:

OmBemowm k 3a8aruam 18, 19 aBnsemca yenoe YUCNo unu KoHewHas decamuyHas Opobes.

3adarus 18 u 19 Buinonusiomes ¢ ucnons3oBaxuem cnedyOWe20 mexkcma.

18. Buiuucnure B npoueHTax maccosyio aonto asora s mosesuHe CO(NH,),. 3anmuure uuc-
NO € TONHOCTBIO A0 LENbiX.

Orser: %.

19. Pactsop mouesunsl ¢ maccoson gonei 0,1% ucnonsayercs 8 kauecrse BHEKOPHEBOH
noaxopmkM Tomaroe. Mpu noaxopmkax Ha pacteus Hasocutcs 20 r asora Ha 100 m° . Cxons-
KO rPaMMOB MOMEBMHBI HYXHO 3aTPATHTL HA 3EME/bHbIH YYACTOK TAKOH NaoLwanso?

3anuwmTe YMCNO € TONHOCTLIO A0 UenbiX.

Orger: r.

Yocme 2
20. Ucnonbays meton aneKTpoHHoro GanaHca, paccrassre KO3MMMUWEHTH B ypaBHEHMM
peaxumMm, Cxema KoTopo:
So;+|2+H20—)Hl+H2504
Onpegenure OKUCNUTENL M BOCCTAHOBHTEND,

21. [laHa cxema npespalueHmin:
CaCI; — CaCO; Ly X Ca(OH);

Hanuwwure MONEKYNADPHDLIE YyDABHEHUA peaxum'i, C NOMOLLBIO KOTOPbIX MOXHO OCyULeCTBHTL

yKazaHHboie npespawenun. [lna nepsoro npespaLieHmn COCTasbTe COKPALLBHHOE HOHHOE ypas-
HEHME PeaxumM,
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22. MNpu pobasneHnu K pacTBOpy rMAPOKCHAA KaNUA ¢ MAccoBoi aonen wenouu 10% wm3-
6uiTka pacreopa Hutpara meam (I1) obpazoeancsa ocanok maccoi 9,8 r. Onpesenure maccy mc-
XOAHOIO PacTsoPa WEeNOYM.

ﬂpoxmuwecxan Yocmes

Dan pacrsop cynbdara marHua, a take Habop Crefyloumx peaKTMBOB: UMHK; CONAHasn
KMCNOTA; PACTBOPBI FMAPOKCHAA HaTpua, xnopuaa Bapus w HuTpaTa Kanus.

23. Ucnonbaya TONLKO peakTHes! M3 NPUBEAEHHOTO NEPeYHA, 3anuiuMTe MONeKyNsApHbie
YPaBHEHUA ABYX PEaKUMH, KOTOPbIE XaPaKTEPU3YIOT XMMHYECKHE CBOMCTBA Cynbdara MarHus,
M yKaWMTEe Npu3HaKu ux nporexaxua (3anax rasa, user ocaaxa wnu pacrsopa).

24, MNposeguTe XMMHUYECKHE DEaKLMK MEXAy CynbartomM MarHua M suibpaHHbiMu seue-
CTBaMK B COOTBETCTBMM C COCTABNEHHLIMK yPaBHEHUAMM peaxumM, cobniofas npasuna TexHu-
wm BesonacHocTu, npueeaénHbie B MHCTPYKUMM K 3ananuio. Mposepsre, npaeunsHo nu yxasa-
Hbl B OTBETE Ha 3aganne 23 npuiHakm nporexanus peakuwi. Mpu HeobxogumocTu gononmure
OTBET UK CKOPPEKTHPYHTE ero.
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