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TOUKA \' POCTA
[TosicHuTeIbHAA 3aNMCKa N ~

Pabouas nporpamMMa 1o XMMUU Ha YPOBHE OCHOBHOT'O 001Ero 00pa30BaHUs COCTaB/IEHA HA OCHOBE MOJIOKEHUH U TpeOOBaHMIl K pe3ysbTaTaM OCBOCHMS OCHOB-
HOI 00pa3oBaTeNbHON IporpaMMel, ipeacTaBieHHbIX B @Ol yrBepkaeHHBIX prKa3oM Munnpocsenierus PO Ne62 ot 01.02.2024r., ¢ yueTOM HPOTrpaMMbl BOCIIH-
tanusi, OCHOBHOM oOpa3oBatenbHOU nporpammbl ' BOY COIII c. KonbiBanb O0CHOBHOTO 0011ero 00pa3oBaHus, B COOTBETCTBHH C
- [Tonoxenunem o paboueit mporpamme yaeoHoro npeamera, kypca [ bOY COILL c. KonbsiBanb

U OPUEHTHPOBAaHA Ha pean3aliio B LIEHTpe 00pa30BaHMsl €CTECTBEHHOHAYYHON U TEXHOJIOTNYECKOM HarpaBieHHOCTeH «Touka pocTa», CO31aHHOTO

Ha 6aze [BOY COLI c. KonbiBaHb ¢ 1EIbI0 Pa3BUTHA Yy 00YYAIOIIUXCS €CTECTBEHHOHAYYHOW, MaTeMaTHYeCKOi, HH(POPMALIMOHHON TPaMOTHOCTH,

(GopMHpOBaHUS KPUTUYECKOT'O U KPEATUBHOI'O MBIIIUIEHUS], COBEPIIEHCTBOBAHNS HABBIKOB €CTECTBEHHOHAYYHOM M TEXHOJIOIMYECKON HalpaBJIEHHO-

CTH, @ TAKXe JUIs MPAaKTUIECKOH OTpabOTKM yueOHOro MarepHaia 1o yueOHbM npeameraM «DPusukay, «Xumusny, «buonorus, «TexHomorus.

Ha 0a3ze nentpa «Touka pocra» obecnednmBaeTcsl peanu3anus 0Opa3oBaTENIbHBIX HPOrpaMM €CTECTBEHHOHAyYHOHW W TEXHOJIOTMYECKOM
HaNpaBJIEHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBHH C TPEOOBAaHHMSAMHU 3aKOHOJATEILCTBA B chepe 00pa3oBaHMs U C yUE€TOM pekoMmeHnanuii dene-
panbHOro omeparopa ydeOHoro mpeamera «Xumus». OOpa3oBaresibHas MporpamMma IO3BOJISIET MHTEIPUPOBATh peaU3yeMble 3[€Chb HMOJIXOBbI,
CTPYKTYpPY M COJIepKaHUE IPH OpraHu3aluu oOydeHHs XUMUU B 8—9 Kilaccax, BBICTDOGHHOM Ha 0a3e JI1000ro U3 JIOCTYNHBIX y4eOHO-
meroaunyeckux komiiekcoB (YMK). Mcnonb3oBanue o00pynoBaHus IEHTpa
«Touka pocTay M03BOJISET CO3aTh YCIOBUS:

* IS PACUIMPEHUS COAEPIKAaHUS IKOJIBHOIO XMMUYECKOTr0 00pa30BaHus;

* I MOBBIIIEHUS [I03HABATEIbHOW aKTUBHOCTH 00YYaroIIMXCsl B €CTECTBEHHOHAYYHOU 00J1acTH;

* JUIs pa3BUTHS JIMUYHOCTU peOEeHKa B Mpoliecce 00yueHUs] XUMHUH, €ro CiocoOHOCTEH, (POPMUPOBAHUS U yIOBJIETBOPEHUS COLUAIBHO 3HAUYH-

MBIX UHTEPECOB U MOTPEOHOCTEN;

*J71s1 pabOTHI ¢ OJTApEHHBIMU IIKOJIbHUKAMU, OPTaHU3aLMU X Pa3BUTH B Pa3IMYHBIX 001aCTAX 00pa30BaTeNIbHON, TBOPUECKON NEATEILHOCTH.

[Tpumensist unppoBbie 71a00PATOPUN HA YPOKAX XUMHUH, YUALIUECS CMOTYT BBIIIOJHUTH MHOYKECTBO JJAOOPATOPHBIX padbOT U SKCIIEPUMEHTOB T10
IIPOrpaMMe OCHOBHOM IIIKOJIBI.
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KpaTkoe onucanve noaxoa0B K CTPYKTYPHUPOBAHUIO MaTePUAJIOB

B oopa3zoseamenwvnoii npozpamme (OIl) npedcmasnenst ciedyroujue pazoensi:
.Meronbl U3ydeHus BEIIECTB M XUMUYECKHX SIBJICHUI. DKCIIepUMEHTAIbHbIE OCHOBBI XUMHUH .
. [lepBoHayanbHble XUMUUYECKNE MTOHATHS .

PactBopbI.

OcCHOBHBIE KJIACCHI HEOPraHUYECKUX COEAMHEHUN

Teopust ANMEKTPOIUTUYECKON JUCCOLIUAIIH.

XUMHUYECKUE PEAKIUU.

XUMUYEeCKHUe IEMEHTHI (CBOWCTBA METAIIJIOB, HEMETAIIJIOB U UX COCAMHEHUN).

B ocHOBY BblJe/IEHNS TaKUX Pa3/esIOB 3aJ0’KEH XMMHUYECKUHM 3KCIIEPUMEHT, TPAAULIMOHHAs cUCTeMa U3ydeHHUs XuMuU. OcHOBHOU (opmoit
yueOHOMI EATENBHOCTH SBJSETCS XUMUYECKUIN IKCIIEPUMEHT, TPOBOAUMBII B BUJE JIaOOPATOPHBIX, IPAKTUYECKUX padOT U JeMOHCcTpanuii. JlemoH-
CTPAIlOHHBIN SKCIIEPHUMEHT MPOBOAMTCS B TOM CIlydae, €ClId OH OMAaceH JJISl BBITOJHEHHS YYaIIMMUCS WU UMEIOLIUICS MpuOOop MpeacTaBieH B
€IMHCTBEHHOM JK3eMILISIpE.

J1s1 m3ydyeHus npeaMera « XMMHs» Ha ITare OCHOBHOIo 001ero odopasosanusi orsoautes 140 yacos: 8 xiace - 70 gacos; 9 xitacc —70 dacos.

Jannas oOpa3oBaTelibHasg IporpamMma OOecleYynBaeT YCBOCHHE YYAIIMMHCS BaXXHEHIINX XUMUYECKHX 3aKOHOB, TEOPUH M TOHATUHN; HOpMU-

pYyeT MpeAcTaBICHUE O POJIM XMMHUHU B OKPYKAIOIEM MHUPE U KU3HU yesoBeka. [Ipm 3TOM OCHOBHOE BHMMAHME YAEISAETCS CYLIHOCTH
XUMHYECKHUX PEAKINI U METOJaM UX OCYIIECTBICHHUS.

OaHUM U3 OCHOBHBIX IPUHILIMIIOB ITOCTPOEHUS IPOTPaMMBbl SIBISIETCA MPUHLIUI JOCTYIIHOCTH . DKCIEPUMEHTAIbHbBIE JaHHBIEC, MOJIyYEHHbIE
YYalIUMKCS TIPU BBIIOJIHEHUN KOJIMYECTBEHHBIX ONBITOB, MO3BOJISIIOT YYAIIMMCS CAMOCTOSTEIBHO JEJIaTh BBIBOJBI, BBISBIISITH 3aKOHOMEPHOCTH.
[Toxompl, 3a710KEHHBIE B COJIepKaHHe MPOTrpaMMbl Kypca, CO3/Ial0T HE0OXOAUMBIE YCIOBUS Ul CHCTEMHOI'O YCBOEHUS YYalllUMUCS OCHOB HayKH,
JUIst 0OecTieyeH s pa3BUBAIOIIETO U BOCIIUTHIBAIOLIETO BO3AEHCTBHS 00YUEeHHs Ha TMYHOCTD y4allerocs.

dopmupyemble 3HaHUS JOJKHBI CTaTh OCHOBOM CUCTEMbI YOEXK/I€HUH IKOJbHUKA, IEHTPAJIbHBIM SIIPOM €r0 HAyYHOT'O MUPOBO33PEHHSL.

~No ok, wN e

Onucanue MaTepI/laJlb"O-TeXIl“quKOﬁ 0a3bI IHEHTPAa «Touka pocTa»,
HCITOJIB3YyEMOTI 0 IJIdA peanu3auuu06pa3OBaTenbelx InporpamMmm B paMKax npemnoaaBaHust XuMuu

Hugposaa (komnviomepnasn) navopamopusn (III), nporpaMMHO-anmapaTHbId KOMIUIEKC, TaTYMKOBAsE CUCTEMa — KOMIUIEKT y4eOHOTO 000pyI0-
BaHUsI, BKIIIOYAIOLINHA U3MEPUTEIbHBIN OJIOK, HHTEp]eiic KOTOpOro Mo3BoNIsIeT 00eceunBaTh CBA3b C NEPCOHAIBHBIM KOMITBIOTEPOM, U HAabOp JaT-
YUKOB, PErUCTPUPYIOIINX 3HAYSHUS PAa3TUYHbIX (PU3HUUECKUX BEIHUMH.

Jlamyuk memnepamypvl n1AGMUHOEwLIE — IPOCTON M HAIEKHBIN JaTUUK, IPEIHA3HAYEH JUUIsl U3MEPEHMSI TEMIIEPATyphl B BOJHBIX pacTBOpax U B ra-
30BBIX cpenax. Mmeer paznuusslid quanas3oH n3mepeHuil or —40 no +180 oC. TexHudeckne XapakTEPUCTUKN JAaTYMKA YKa3aHbl B MHCTPYKIIMH I10
JKCITyaTauuu. Jamuux memnepamypsl mepmonapuulii NpeIHa3HadeH Juisl n3mepenus temnepatyp 10 900 °C. Mcnonb3yercss IpH BHIIOIHEHUH
paboT, CBSI3aHHBIX C U3MEPEHNEM TeMIIepaTyp IJIaMEHH, IUIaBJICHUS U Pa3IoKEHUs BEIIECTB.

Jamuuk onmuueckoit niomuocmu (Koaopumemp) — NpeIHa3HAUEH U1 U3MEPEHUS ONTUYECKON MJIOTHOCTH OKPALIEHHBIX pacTBOpoB. Mcnonb3y-
eTcsl pu u3ydeHuu TeM «PacTBopbl», «CKOPOCTh XUMUYECKUX PEaKIUil», ONpeieIeHUH KOHLIEHTPAUU OKPAIlIEHHBIX HOHOB.

Jamuuk pH nipepHazHaveH JUIg U3MEpEHHs BOJOPOIHOro rnoka3atens (pH) BOIHBIX pacTBOPOB B pa3iMUYHBIX HUCCIEIOBAHUAX O0BEKTOB OKPYXKaro-
IeN Cpebl.



Jlamyuk 31eKmponpoeoonocmu NpeHa3HAUYCH ISl U3MEPEHUsI YICIbHON AJIEKTPONPOBOIHOCTH KUAKOCTEH, B TOM YHCIE U BOJAHbTOYKA \‘poc*m
BemecTB. [IpuMeHsieTcs pu U3yd4eHUH TEOPUH AIMEKTPOIUTUIECKOMN TMCCOIMAINH, XapaKTEPUCTUK BOIHBIX PAaCTBOPOB

Jlamyuk x10puod-uoH0ee NCnoib3yeTcs 1Sl KOJIMYECTBEHHOTO OMPE/IENICHUs COIepKaHus HOHOB XJIOpa B BOJHBIX PacTBOpPAX, MOYBE, MPOIYKTaX MH-
taHus. K 1aTunky noJkioyaeTcss HOHOCeNneKTUBHEIHN ekTpos (MCD) (pabouuit a5eKkTpo), MOTEHIMAT KOTOPOTO 3aBUCHT OT KOHIICHTPAIIMH OIpe-
JIEJIIEMOT0 MOHA, B IAaHHOM ciy4ae oT KoHueHTpanuu annoHoB Cl'. [Totennuan MCD omnpenenstoT OTHOCUTENBHO 3JEKTPOAa CpaBHEHUSI, KaK Ipa-
BUJIO, XJIOPCEPEOPSIHOTO.

Jlamyuk numpam-uono@ TpeaHa3HaueH JJIsl KOJIMYECTBEHHOIO ONpeAeNiCHUs] HUTPATOB B Pa3lIMYHbIX 00BEKTaX OKPYXKAIOLIEH cpebl: Boje, OBO-
max, Gpykrax, KOJIOACHBIX U3AETHIX U T.JI.

Mukpockon yugposoit npeiHa3HaueH I U3y4eHUs! GOPMBI KPUCTAIIIOB U HAOIIOIEHHS 32 POCTOM KPUCTAJLIOB.

Annapam ona npoeedenusn xumuyeckux peaxkyuii (AIIXP) nperHazHayeH Ui NOJyYeHUs] U JEMOHCTPALMUA CBOMCTB TOKCUUYHBIX MapOB U Ta30B .
OTH BeliecTBa MOIy4YaloTcsl B KOJOe-peakTope, U Ipu HarpeBaHuu (Wi 0e3 HarpeBaHUs) ra3000pa3Hble BEUIECTBA MPOXOIAT Yepe3 MOTIOTHUTENb-
HbIe EMKOCTH (HACaJ K1) C PACTBOPAMH PEAareHTOB, BCTYMAIOT C HUMU B peakIyio. M30bITOK Ta3a NOorIomaeTcs )KUIKUMHU U TBEPBIMU peareHTaMu, a
TaK)Ke aKTUBHUPOBAHHBIM YITIEM. ATIMAapar 4Yaiie BCero MUCMOIb3YIOT Ui MOIYyYEHHUS U IEMOHCTPAIK CBOMCTB XJiopa, cepoBoopoaa. Ilpubdop onsa
0eMOHCIMPAyUU 3a6UCUMOCIMU  CKOPOCHU XUMUYECKUX PEAKUUIl Om PAa3iudyHblX ()aKkmopoe VCIOJIb3YIOT NPU U3YYEHUH TEMbI

«CKOpOCTh XMMHUYECKOM peakiuu» U TermnoBoro 3¢ dexra xumuueckux peakuuid. [IpuGop maét BO3MOXKHOCTH 3KCIEPUMEHTAIBHO HCCIEI0BATh
BIMSIHAE HA CKOPOCTh XMMUYECKHX PEAKIUU CIEeAYIOUMX (DaKTOPOB: MPUPOABI PEarHpYIOUINX BEUIECTB, KOHIICHTPAIMH PEarupyrollux BEIIECTB,
IUIONIA/IM TPAHUILIBI pa3ziena a3 B reTEPOreHHbIX cucTeMax (MMOBEPXHOCTH COMPUKOCHOBEHUS MEXK/Y pearupyroIMMH BEIIeCTBAMU ), TEMIIEPATYPHL,
KaTaJm3aropa, HHruOuTOpa.

Ilunemka-0o3amop — npuCIOCcOOJICHNE, HUCIIONb3yeMOE B JIa0OpATOPUH JJIsi OTMEPUBAHUS ONpeAenEéHHOro o0béMa Kuakoctu. [lumnerku Bwimyc-
KalOTCS IEPEMEHHOTO U MOCTOSIHHOTO 00BhEMa. B KOMITIIEK T 000pyIOBaHUS TSI METUITMHCKHUX KIIACCOB BXOIAT YAOOHBIE MUTIIETKH- J03aTOPHI OJ1-
HOKaHaJIbHbIE, O3BOJISIOIINE HACTPOUTh HEOOXO0AUMBIN 00BbEM OTOMPAEMOH KUAKOCTH B TPEX Pa3IMUYHBIX JUaNa30Hax.

bana kombéunuposannaa npenHa3HaueHa Uil HarpeBa CTEKISHHBIX M (apPopoBBIX COCYIOB, KOT1a TpeOyeTcsl co3aTh BOKPYT HarpeBaeMoro co-
CyJla paBHOMEpPHOE TeMIlepaTypHoe MoJje, N30eKaTh UCMOIb30BaHUs OTKPBITOIO TUIAMEHH U pacKal€HHOU anekTpuyeckoit cnupanu. Kopnyc koM-
OMHMPOBAaHHOHW OaHM clenaH U3 amrOMUHNA. JKHIKOCTHAS YaCcTh KOMOMHUPOBAHHOHN OaHM 3aKphIBAETCS KOJIBIIAMH PA3JIMYHOTO JHAMETPA.

Ilpuéop ona nonyuenusa 2a306 VCIONb3yeTCs U MOTYyYeHHUs HEOOJBIINX KOJIMYECTB ra3oB: BOJOPOJA, KUCIOpoAa (M3 MepoKcHIa BOIOpOa), yr-
JIEKUCIIOTO Ta3a.

PaGouas nporpamMma no xumumu ajs 8—9 kiaccos

€ HCNOJIb30BaHMEM 00opyaoBaHus neHTpa «Touka pocray

Ha 6a3e nentpa «Touka poctay o0ecnieunBaeTcs peaiau3aius 00pa3oBaTeIbHBIX MIPOrPAMM €CTECTBEHHO-HAYYHOW M TEXHOJIOTHYECKON Harpas-
JIEeHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBUU C TPEOOBAHUSIMHU 3aKOHOJIATENIbCTBA B cepe oOpa3oBaHus U ¢ yu€ToM pekomenaauuidi denepanbHOro
orepaTopa yueOHOro nmpeamera « XuMHs.

O6pa3zoBarenpHas MporpaMMa MO3BOJISIET HHTETPUPOBATH pPeaTu3yeMble MOIXO0/IbI, CTPYKTYPY U COAEp)KaHUE MPU OpTraHU3aIuu 0O0YICHHS] XUMHH
B 8—9 Kkiaccax, BRICTPOCHHOM Ha 0a3e JIF000ro 13 JOCTYIHBIX yueOHO-MeToandeckux koMiiekcos (YMK).

Hcnons3zoBanue obopynoBanus «Touka poctay mpu peanusamnuu nanHor OIl mo3BomseT co3aarh yCiuoBus:

-JIJIsl PACUIUPEHUs COACPKAHUSI IKOJILHOTO XUMHUYECKOTO 00pa30BaHMs,;

-JIJ151 IOBBILIIEHMSI TO3HABATEIbHOM aKTUBHOCTH 00Y4aIOIINXCS B €CTECTBEHHOHAYYHOM 00J1acTH;
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-JUTsl Pa3BUTHS JINYHOCTU peOEHKA B Iporiecce 00yUeHHsI XUMUH, €0 CIIOCOOHOCTEH, (POPMUPOBAHHS H YIOBICTBOPCHUSI COLHATEHO 3HAYNMBIX
MHTEPECOB U MOTPEOHOCTEH;
-JU1s1 paOOTBI C OAAPEHHBIMH IIKOJIbHUKAMH, OPTaHH3aLMH UX PA3BUTHS B PA3JIMYHBIX 00JIACTAX 00Pa30BaTEIbHON, TBOPUECKOI IEATEIBHOCTH.

HopMmblI 011eHOK 32 Bce BUABI MPOBEPOYHBIX PadoT

«5» — YpOBEHb BBIIOJIHEHUS TPEOOBAHMIA 3HAYUTEIBHO BBIIIE YIOBICTBOPUTEIHHOTO: OTCYTCTBHE OLIMOOK, KaK 110 TEKYIIEMY, TaK H I10
npeabIayleMy yueOHOMY MaTepHaiy; He 0ojiee 0JHOTrO HeAo4ETa.

«4» — ypOBEHb BBINOJIHEHUS TPEOOBAaHMI BBIIIE YAOBICTBOPUTEILHOTO: HATMYNE 2—3 OmMO0K min 4—6 HeOYETOB MO TEKYyLIEMY y4yeOHOMY
MmarepHaiy; He Oosiee 2 omMOOK Ui 4 HeJOUETOB 10 IPOMIEHHOMY MaTepHually; UCIOJIb30BaHUE HEPAIIMOHAIBHBIX IPUEMOB pEeLIeHUs ydeOHOH
3a7a4H.

«3» — 10CTaTOYHBIA MMHUMAJIbHBIA YPOBEHb BBINOJIHEHUS TpeOOBaHUH, IPEIbABIAEMBIX K KOHKPETHOH paboTe: He Oosiee 4—6 ommnbok i 10
HEOoYETOB MO TEKyIeMy ydeOHOMY MaTepuairy; He 6onee 3—35 ommnOoK mim He 6oJiee 8 HeAOYETOB 10 MPOUACHHOMY y4eOHOMY MaTepuay.
«2» — ypOBEHb BBIIIOJHEHUS TPeOOBAaHUI HUXKE yJOBIECTBOPUTENBHOIO: Hajauuue 0osee 6 ommbok uinu 10 HeroueToB Mo TEKyLEeMy MaTepHaiy;
Oosee 5 ommOOK niK OoJiee 8 HEAOYESTOB O MPOUICHHOMY MaTepUaITy.

MNOACHUTEJIbBHAS 3ATINCKA
Pabouas mporpamma mo XuMuH JUIsl 00yJarommxcs 8-9 Ki1accoB cocTaBieHa Ha OCHOBe TpeOoBaHMiA K pe3ylibTaTaM OCBOSHHUSI OCHOBHOM 00pa3oBaTeIbHON

IIpOrpamMMbl OCHOBHOT'O 0011er0 00pa30BaHus, IPEICTaBICHHbIX B DeiepaibHOM rocy1apcTBEHHOM 00pa30BaTeIbHOM CTaHAapTe OCHOBHOIO 00I1Iero oopazoBa-
HUS, ¢ y4ETOM paclpeie€HHBIX 110 KJ1accaM MPOBEPSIEMbIX TPEOOBaHUM K pe3y/IbTaTaM OCBOEHHUSI OCHOBHOM 00pa30BaTEIbHONM IPOrpaMMbl OCHOBHOT'O OOLIETO
00pa3oBaHMs U AIIEMEHTOB COJIEPKaHUs, IPECTABICHHBIX B Y HUBEPCATILHOM KOJIU(UKATOPE M0 XMMHUH, a TaKXXe Ha OCHOBe [IpumepHOii mporpaMMbl BOCIIUTA-
HUs 00y4aroluMXcsl MPH MOJTYYEHUH OCHOBHOTO 00111ero 00pa3zoBaHus U ¢ yuérom KoHuenuuu npenoaaBanus yaeOHOro npeaMera «XuMus» B 00pa30BaTeIbHbIX
opranu3anusx Poccuiickoit @enepaiuu, peaqnu3yonmx OCHOBHbIE 00111e00pa3zoBaTebHble nporpamMmmsl (yTB. Pemennem Komnernn Munnpocseuienust Poccun,
npotokoin ot 03.12.2019 N [1K-4BH).

OBLIASA XAPAKTEPUCTUKA YYEBHOI'O IIPEJIMETA «XUMMUSD»
Bxuiag yuebHoro npenmera « XMMHUs» B JOCTH)KEHUE 1Lieeld OCHOBHOTO 0011ero oopazoBaHus 00yCIOBIEH BO MHOTOM 3HAYEeHHEM XUMHUYECKOM HayKH B MO-

3HAHWUU 3aKOHOB TPUPO/II, B PA3BUTHH MPOU3BOAUTEIBHBIX CUJT OOIIECTBA U CO3/IaHUU HOBOM 0a3bl MaTepuaibHON KYJIbTYPHI.

XuMHUS Kak dJIEMEHT CUCTEMBI €CTECTBEHHBIX HAYK paclpocTpaHuiia CBOE BIMSHUE HA BCE 00JIACTH YETIOBEUECKOTO CYIIECTBOBAHMSI, 3a/1ajla HOBOE BHJICHUE MU-
pa, cTana HeOTheMJIEMBbIM KOMIIOHEHTOM MHUPOBOM KYIbTYPhl, HEOOXOAMMBIM YCIOBHEM KU3HU OOIIECTBA: 3HAHNE XUMUU CITY>KUT OCHOBOM JTst JOpMUPOBAHUS
MHPOBO33PEHHUSI YEJIOBEKA, €r0 MPEACTABICHUI O MaTepUATbHOM €IMHCTBE MUPA; BAXKHYIO POJIh UTPAIOT (POpMUPYEMBbIe XUMHUEH TTPEICTABICHHS O B3aUMOTIpe-
BpAIICHUSAX YHEPTUU U 00 DBOJIOIUH BEIIECTB B MIPUPOJIC; COBPEMEHHAsI XMUMHsI HallpaBJIeHa Ha pelleHHe MI00aTbHBIX TPOOJIeM YCTOMYHNBOTO Pa3BUTHS YEIIOBE-
YECTBA — CHIPHEBOM, SHEPTETHUECKOM, MUIIIEBON U AKOJIOTHIECKOM 0€30macHOCTH, TPOOIIEM 3IpaBOOXPAaHEHUS.

B ycnoBusix Bo3pacTaroiero 3Ha4eHHsI XUMHH B )KH3HU 00IIECTBA CYIIECTBEHHO MOBBICUIIACH POJIb XUMUYECKOTO 00pa3oBaHus. B murane corpanu3anuu
OHO SIBJISIETCSI OHUM U3 YCIIOBUH (hOPMUPOBAHUS WHTEIUIEKTA IMYHOCTA U TAPMOHUYHOTO €€ Pa3BUTHSI.

CoBpeMEHHOMY Y€JIOBEKY XUMHUUYECKUE 3HAHUSI HEOOXOUMBI AJIs TPHOOPETEHUsI OOMIEKYIbTYPHOTO YPOBHS, TIO3BOJISIONIETO YBEPEHHO TPYJAUTHCS B COIIHY-



M€ 1 OTBETCTBEHHO Y4aCTBOBATh B MHOI0OOPA3HOH KU3HU OOIIECTBA, AJIs1 OCO3HAHUS Ba)KHOCTU Pa3yMHOI'0 OTHOILIEHHS K CBOEMY 3/10POBBIO U 3/I0POBBIO JIPY-
I'MX, K OKpYKarollel IpUpoIHOH cpesie, 1 IPaMOTHOI'O TOBEIEHUS TP NCIIOJIb30BAHNUHU PA3JIMYHBIX MATEPUAJIOB M XUMUYECKUX BELIECTB B IOBCEIHEBHOMN
KU3HU.

Xummnueckoe 00pa3oBaHUE B OCHOBHOM IIKOJIE ABJISIETCS 0a30BbIM IO OTHOILLIEHHIO K CHCTEMe 00LIero XuMudeckoro oopazosanus. [lo3ToMy Ha cOOTBETCTBYIO-
IIEM €My YPOBHE OHO Peajii3yeT MPUCYIINE 00IeMy XUMUYECKOMY 00pa30BaHUIO KIFOUEBbIE IEHHOCTH, KOTOPHIE OTPAXKAIOT rOCy1apCTBEHHBIE, OOIECTBEHHBIC U
WH/MBUyaJIbHbIE HOTPEOHOCTH. DTUM OIIPEIEIsAeTCs CYLHOCTh 00Iel cTpaTeruu o0y4eHus, BOCIIUTaHUS U pa3BUTHUS 0OYyYaIOLIMXCS CPEICTBAMH yU4EOHOTO
peaMeTa « XUMUs».

Nzyuaenne npenmera: 1) cnocoOCTBYeT peanu3aiii BO3MOKHOCTEH JUIsl cCaMOPa3BUTHS U (POPMHUPOBAHUS KYJAbTYPHI IMYHOCTH, €€ 00mmIel 1 pyHKIIMOHATIHHON
IPaMOTHOCTH; 2) BHOCHUT BKJIaJl B (JOPMHUPOBAHNE MBIIIJICHUS U TBOPYECKUX CIIOCOOHOCTEH MOIPOCTKOB, HABBIKOB MX CAMOCTOSITETILHON Y4eOHOMH
JesTeIbHOCTH, SKCIIEPUMEHTAJIBHBIX U UCCIIEI0BATEIbCKUX YMEHUH, HEOOX0IMMBIX KaK B IOBCETHEBHOM JKHU3HHU, TaK U B IPO(ECCHOHAIBHON JeATEIbHOCTH;

3) 3HaKOMUT CO ceu(pUKON HAYYHOIO MBILUICHHUS, 3aKJIaJ(bIBAET OCHOBBI 1IEJIOCTHOT'O B3IJIsI/1a HA €IMHCTBO IPUPObI U YEIOBEKA, SBIISETCS OTBETCTBEHHBIM
3TarnoM B (HOPMUPOBAHUH €CTECTBEHHO-HAYYHOW IPaMOTHOCTH ITOAPOCTKOB; 4) crtocoOCTBYET (POPMUPOBAHUIO [IEHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K IPUPOJIE, K YEJIOBEKY, BHOCUT CBOW BKJIAJ] B 3KOJIOTHYECKOE 00pa30BaHUE IIKOJIbHUKOB.

Ha3BanHusbie HampaBiieHUs] B 00y4eHUN XUMHH 00ECTICYMBAIOTCS CIEIU(UKON cotepKaHus IpeIMeTa, KOTOPBIH SABISETCS NMEIarornuecky aJanTiPOBaHHBIM OT-
pakeHreM 0a30BOM HAyKU XMMUHU Ha ONPEAEIEHHOM ATare €€ pa3BUTHSL.

Kypc xumuu ocHOBHOM IIKOJIbI OPUEHTHPOBAH HA OCBOEHHE 00YYarOIIMMKCS OCHOB HEOPraHMYECKONH XUMHUU U HEKOTOPBIX MOHATHI U CBEJIEHUM 00 OT-
JeJIbHBIX 00BEKTaX OPraHUYeCKON XUMHHU.

Crtpykrypa coaep:xanus npeamera chopMUPOBaHA HA OCHOBE CUCTEMHOI'0 IOJIX0/1a K ero u3yudeHuto. CozueprkaHne CKIIaAbIBaeTCsl U3 CUCTEMBbI MIOHSATUHN O XU-
MHYECKOM 3JIEMEHTE U BEILECTBE U CUCTEMbI OHATUI 0 XUMHUeCKol peakuuu. O0e 3TH CUCTEMBI CTPYKTYPHO OPTaHU30BaHbI 110 MPUHIUITY OCTEA0BATENEHOTO
Pa3BUTHS 3HAHMI HA OCHOBE TEOPETUUYECKUX MPEACTABICHUN Pa3HOT0 YPOBHS: aTOMHO-MOJIEKYJISIPHOTO YYEHUSI KaK OCHOBBI BCETO €CTECTBO3HAHNUsA, ypoBHs [le-
puoaunueckoro 3akoHa /. . MenzeneeBa kak OCHOBHOI'O 3aKOHA XMMHH, YYEHHUS O CTPOCHUHU aTOMa U XUMHUYECKOM CBSA3H, PEACTaBIECHUIN 00 3JIEKTPOIUTHYE-
CKOI1 IMcCOlMalliY BEUIECTB B pacTBOpax. TeopeTuuecKkre 3HaHUsI pacCCMaTPUBAIOTCSA HA OCHOBE SMIIMPUYECKH MOTYYEHHBIX U OCMBICIIEHHBIX (DaKTOB, pa3BUBa-
IOTCS TTOCJIEI0BATENLHO OT OJTHOTO YPOBHS K APYTOMY, BBINONIHASA (YHKIIUN OOBSICHEHUS U IPOTHO3UPOBAHUS CBOWCTB, CTPOSHHSI U BO3MOXKHOCTEH MPaKTUYECKO-
ro IPUMEHEHHUS U TIOJyYEHUS] U3y4aeMbIX BEIIECTB.

Taxast opranusanys cogepxaHus Kypca criocoOCTBYET MPEICTaBICHUI0 XUMUYECKOM COCTABIIAIONIEH HAyYHOW KApTUHBI MUPA B JIOTUKE €€ CHCTEMHON IIPUPO-
abl. Tem caMbIM 00ecrieyuBaeTcsi BO3SMOXKHOCTh (POPMUPOBAHUS Y 00YJaIOIINXCsl IIEHHOCTHOTO OTHOIIEHUS K HAYYHOMY 3HAHHUIO M METOJIaM MTO3HaHMS B HayKe.
BakHO Tak)ke 3aMETUTh, UTO OCBOCHUE COJIEPKaHUs Kypca IPOUCXOIUT C IIPUBJICUEHUEM 3HAHUM U3 paHee U3y4EHHBIX KypcoB: «OKpyKaroumii Mmup», «buono-
rust. 5—7 xinacce» U «PU3HKa. 7 KI1ace».

HEJIU U3YUYEHUSA YYEBHOTI'O IPEJMETA «XUMMUS»
K HampaBiieHuto nepBocTeNeHHON 3HAYMMOCTH MIPU pean3anuy 00pa3oBaTeNbHbIX QYHKIUHN NpeaMeTa«XuMus» TpaIuluOHHO OTHOCAT (OPMHUPOBAHHE 3HA-

HUI OCHOB XUMHYECKOM HayKH Kak 00JacTH COBPEMEHHOTI'O €CTeCTBO3HAHMUS, TPAKTUUECKON JesITeIbHOCTH YeJIOBEKa U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOI
KyJIbTYpbI. 3a71a4a IpeaMeTa COCTOUT B (POPMUPOBAHUU CUCTEMBI XMMUUECKUX 3HAHUI —BaXXHEHIINX (PAKTOB, MOHITHIA, 3aKOHOB ¥ TEOPETUYECKUX MOJIOXKE-
HUH, JOCTYIHBIX 0000IIEHUH MUPOBO33PEHUYECKOT0 XapaKkTepa, si3blKa HayKH, 3HAaHUH 0 HAyYHBIX METOJaX U3yYCHHsI BEIIECTB U XUMHUECKUX PEaKLIUi, a TaKxKe



B (DOPMHUPOBAHUHU U PA3BUTHH YMEHUH U CIOCOOOB NEATEILHOCTH, CBA3aHHBIX C TUIAHUPOBAHUEM, HAOJIIOJCHUEM U NPOBEJICHUEM XUMHUYECKOT0 SKCIIEPHMEHTA,
CO0JII0ICHHEM TIPaBUII O€3011aCHOTI0 OOpAIlleHHs C BEIIECTBAMH B ITIOBCEIHEBHON KHU3HH.

Hapsiny ¢ 3TuM nenu uzydeHus npeaMeTa B IporpaMMe yTOUYHEHbI U CKOPPEKTUPOBAHBI ¢ Y4ETOM HOBBIX IPUOPUTETOB B CUCTEME OCHOBHOI'O 00111ero 00pa3o-
BaHus. CerogHs B 00pa3oBaHnu 0c000 3HAYMMOM MPU3HAETCS HAMIPABICHHOCTh O0YUEHHsI HAa pa3BUTHE U CAMOPA3BUTHE JIMYHOCTH, (DOpMUPOBAHHE €€ UHTEI-
JeKTa 1 o01mel KyabTypbl. O0y4eHne YMEHHUIO YUUThCS U IPOA0JIKATh CBOE 00pa30BaHUE CAMOCTOATENbHO CTAHOBUTCS OJJHOM M3 BaKHEUIIMX (YHKIMHA yueO-
HBIX IIPEIMETOB.

B cBsi3U ¢ 3TUM NPH U3YYEHUU MPEIMETa B OCHOBHOH IIIKOJIE JOMUHHPYIOLIee 3HaYeHUEe TPUOOPETH Takue 1ed, KaK:

— (GopMHpOBaHNE UHTEIIEKTYaIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K caMOOOPa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSTEIbHOMY IIPUHATHUIO PELICHUH,
CHOCOOHOMN alanTUPOBATHCS K OBICTPO MEHSIOIUMCS YCIOBUSM KHU3HH;

— HalpaBJICHHOCTh O0YYEHUS Ha CUCTEMAaTHYECKOe MPUOOIIEHUE YUalUXCsl K CAMOCTOSITEIbHON TI03HABAaTENIbHON JAEATEIbHOCTH, HAyYHBIM METO/1aM I10-
3HaHUs, (OPMUPYIOIIUM MOTUBALMIO U Pa3BUTHE CIIOCOOHOCTEH K XMMMUU;

— obecreyeHue ycioBuil, CiocoOCTBYIOIMX TPUOOPETEHUIO 00YUaIOLIMMHUCS OTIbITa PA3HOOOPA3HOM NesTeIbHOCTH, TO3HAHUS M CAMOIIO3HAHMSI, KITFOUEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIETEHIMI), UMEIOLINX YHUBEPCAIIbHOE 3HAaUCHUE JIUIs pa3IMYHbIX BUJIOB JAEATEIbHOCTH;

— (¢opMHpoBaHHEe YMEHHUH OOBSCHSTH U OLICHUBATH SIBJICHUS OKPYKAIOIET0 MUpa Ha OCHOBAHUH 3HAHUHN U ONbITA, HOJIYYEHHBIX IPU U3YYEHUU XU-

MUU;

— (dopmupoBaHue y 00y4arouXxcs F'yMaHUCTUUYECKUX OTHOIIEHUMN, TOHUMaHUS LIEHHOCTH

XMMHUYECKHX 3HAHUN JJIs1 BBIPAOOTKU HKOJIOTHUECKH 11eJIeCO00Pa3HOro MOBEIEHUS B OBITY U TPYIOBOM EATEIIBHOCTH B LIEISIX COXPAHEHUS CBOETO 3/10POBbs
U OKPYXKaIOLLEH IIPUPOTHOMN CPELIbI;

— Ppa3BHUTHE MOTHBALMU K O0YYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCIIMTAHUIO HA OCHOBE YCBOEHHSI 00II[EeUeI0BEYECKUX IEHHOCTEH, TOTOBHO-
CTH K OCO3HAaHHOMY BbIOOpY poduiis U

HalpaBJIEHHOCTH JlaIbHEHIIIEro 00y4YeHusl.

MECTO YYEBHOT' O TIPEJIMETA «XUMMUSI» B YYUEBHOM IIJIAHE

B cucreme ob6miero o6pazoBanus «XUMUsS» NpU3HaHA 00s3aTEIbHBIM YU€OHBIM MPEAMETOM, KOTOPBIA BXOJHUT B COCTAB MpeIMeTHOI obnactu «EcTecTBeH-
HO-HAY4YHBIC ITPEAMCETBD).

Y4eOHbIM M1aHOM Ha €€ u3yyeHue oTBeAeHO 136 yueOHBIX 4acoB — 10 2 4. B HeJleNto B 8 U 9 KitaccaXx COOTBETCTBEHHO.

COAEPXAHUE YYEBHOI'O ITPEJIMETA
8 KIIACC
IlepBoHaya/bHBIE XMMHUYECKHE TOHATHUS
[Ipenmer xumuu. Pons XuMuK B )KM3HM YesioBeKa. Tena u BemecTBa. PU3NYECKUe CBOMCTBA BEIIECTB. ArperaTHoe cocTosiHue BelecTB. [loHsaTre 0 MeTogax
MO3HAHUS B XUMUHU. XUMHsI B cucTeMe HaykK. YucThle BemecTBa U cMecu. CrocoObl pa3feneHus: CMECei.
ATOMBI 1 MOJIEKYJTbI. XUMHUYECKHE 3JIeMEHTHI. CHMBOJIBI XUMHYECKHUX JIEMEHTOB. [IpoCcThie 1 clio)kKHBIE BEIIECTBA. ATOMHO-MOJICKYJIIPHOE yUEHHE.
Xumnaeckasi popmysa. BaaeHTHOCTh aTOMOB XUMHUYECKHUX AJIEMEHTOB. 3aKOH IMOCTOSHCTBA COCTaBa BemlecTB. OTHOCUTENbHAs aToMHas Macca. OTHOCH-
TeJIbHasi MOJIEKYJIsIpHAasi Macca. MaccoBas 10J1s1 XUMAYECKOTO AJIEMEHTA B COEIMHEHHH.

Ouznyeckue U XUMUUECKHE ABJIEHUS. XUMHUECKas peakus 1 e€ Mpu3Haku. 3aKOH COXPAaHEHHUs MacChl BellecTB. XUMUYeckue ypaBHeHus. Knaccudukanus



XUMHUYECKUX PEaKInii (COeTMHEHMUS, Pa3lIOKEeHHS, 3aMeITeHuUsI, 0OOMEHaA).

XUMUYECKUH IKCIEPUMEHT: 3HAKOMCTBO ¢ XMMHUYECKOH MOCY 10, ¢ TpaBHJIaMu paOOTHI B TAOOPATOPUH H MIPUEMAMH 0OpaIIeHHs ¢ JTa00paTOPHBIM 000PY10Ba-
HUEM; U3yUeHHUE U OnucaHne PU3nYeCcKX CBOMCTB 00pa3Il0B HEOPraHMUECKUX BEIIECTB; HaOmoneHne pu3nyeckux (IIaBjieHue BOCKa, TasHUE JIbJla, pACTUPaHue
caxapa B CTYIKE, KHTICHUE U KOHJCHCAIIHUS BOJIbl) H XUMHUYECKHX (TOpEHUE CBEUH, IPOKATMBAHUE METHOW MPOBOJIOKH, B3aMMOJICHCTBIE MeJa C KUCIIOTOH) sIBJie-
HUM, HAOIIOZCHHUE U ONHMCAHUE MPU3HAKOB MPOTEKAHUS XUMUUECKHUX PeaKIUii (pa3iokeHne caxapa, B3auMOJIHCTBUE CEPHOM KUCIIOTHI C XJIOPUAOM Oapus, pas-
noxxenue ruapokcuaa menu(Il) mpu HarpeBanum, B3auMoIeicTBHE xKene3a ¢ pactBopom cosu Meau(1l)); nzydenne cnocoOoB paseneHus cMmecei (¢ MoMOIIbIo
Maraura, GpuiabTpoBaHME, BhIIApUBAaHUE, TUCTUILIALUA, XpoMaTorpadus), MpoBeIeHne OYUCTKY TOBAPEHHON COJU; HAOIIOICHHE U OTIMCAHNE PE3YJIbTaTOB MPOBE-
JICHUSI OTBITA, WILTIOCTPUPYIOIIETO 3aKOH COXPAHEHHSI MAaCChl; CO3JJTaHUE MOJICNIeH MOJIEKYII (IIIapOCTEPIKHEBHIX).

BaskHelilue npeacTaBuTe/ M HEOPraHMYECKUX BelIeCTB

Boznyx — cmechk razos. CoctaB Bo3ayxa. Kuciaopox — aneMeHT U mpocToe BemiecTBo. Haxoxaenue kucinopoaa B mpupoae, Gu3nyeckue 1 XuMUIeCKHe CBOM-
ctBa (peakuu ropenus). Oxcuapl. [Ipumenenue kuciopoaa. CriocoObl MOTyYeHHS KUCIOPOAa B TaO0OpaTOpuu U MPOMBIIIIICHHOCTH. KpyroBopoT Kuciiopoaa B
npupoae. O30H — ayuIoTponHas MOIU(MUKANS KHCIOPOIa.

TennoBoit 3 pexT XuMuIecKol peakiiu, TEPMOXUMHUECKHUE YPAaBHEHUS, 9K30- U SHIAOTEPMHUUECKUE PeaKIy. TOMINBO: Yroib U MEeTaH. 3arps3HeHHe BO3-
nyXa, YCHJIEHUE TapHUKOBOTO 3P deKTa, pa3pylIeHUE 030HOBOTO CIOA.

Bonopon — anemeHT u npocrtoe BemiecTBo. Haxoxaenue Bogopoaa B mpupoe, pusndeckre u XMMHUYECKHUe CBOMCTBA, MPUMEHEHHeE, criocoObl nmomyuyenus. Kuc-
JIOTHI M COJIH.

KomuuectBo BemectBa. Monb. MossipHast macca. 3akoH ABoraznpo. Mossipablil 00bEM razoB. PacuéTsl o XMMUYECKUM ypaBHEHHSIM.

duznyeckue cBoiicTBa Boabl. Boaa kak pactBopuTtens. PactBopsl. HackilieHHBIE 1 HEHACHIIIIEHHBIE PACTBOPHL. PacTBOpUMOCTH BelecTB B Bojie.MaccoBast
JI0JIs1 BEIIECTBA B pacTBOpe. XUMUYECKUE CBOMCTBA BOIbl. OCHOBaHUS. PoJIb pacTBOPOB B MPHUPOJIC U B )KU3HU YeIoBeKka. KpyroBopoT BojbI B ipupoie. 3a-
TpsA3HEHHE MPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanus neopranndeckux coequnennid. Oxcuapl. Knaccuduxaius okcuoB: coyieo0pa3yrorniie (OCHOBHBIE, KHCIOTHbBIE, aM(pOTEpHbBIE) U HecoIeoopa-
syromue. HomeHknarypa okcuaoB (MexXIyHApO HAS U TpUBHAbHAs). DU3HUecKre U XUMUYSCKUE CBOWCTBA OKCHJIOB. [loydeHne OKCHIOB.

OcnoBanus. Knaccudukanus ocHOBaHUMN: MIENOYN U HEPACTBOPUMBIE OCHOBaHUA. HomeHkmatypa
OCHOBaHUH (MeXAyHapoaHas U TpUBHANIbHAs). DU3NUecKre U XMMUYECKHE CBOMCTBA OCHOBAHUHU.

[Tonyuyenue ocHOBaHUA.

Kucnotel. Knaccudukanus kucnor. Homenkmnarypa kuciaot (MeXIyHapoJHasi U TPUBUATbHAS).

Pu3nYeCKUe U XMMUYECKUE CBOMCTBA KUCHOT. Psan aktuBHOcTH MeTauioB H. H. bekerosa. [Tonydyenue Kucior.

Comu. HomenknaTypa cosieid (MexayHapoaHasi ¥ TpUBHaNIbHAs ). DU3MYECKUEe U XUMHYECKHE CBOMCTBA coleid. [lomydenue comei.

I'eneTnueckas CBA3b MEKIY KIIaCCAMH HEOPTaHUYECKUX COCTUHEHUH.

XVAMHYECKUH SKCTICPUMEHT: Ka9eCTBCHHOE OIPEJICIICHIE COIeP KaHUs KHCIIOPO/Ia B BO3IyXe; MOJIyIeHNEe, COOMpaHNe, paclioO3HABAaHUE M N3YICHHE CBOHCTB
KHCIIOPO/1a; HAOJTFOICHUE B3aUMO/ICHCTBHUS BEIISCTB ¢ KMCIOPOJIOM M YCIIOBHS BOSHUKHOBEHUS W TIPEKPAIICHUS TOPEHUS (IT0XKapa); 03HAKOMJICHHE ¢ 00pa3iaMu
OKCH/JIOB U OIMCAaHUE MX CBOWMCTB; IMOJIYYCHHEe, COOMPaHHE, pacliO3HAaBAHUE U M3ydeHUE CBOWCTB BOJIOPOIa (TOPSHHE); B3aNMOICHCTBHE BOJIOPO/Ia C OKCHJIOM Me-
au(1l) (Bo3MokHO HCTIONB30BaHUE BHIEOMATEpUANIOB); HaOII0JeHEe 00pa3lioB BEIIECTB KOJIMYECTBOM | MOJIb; UCClIeJOBaHHE OCOOEHHOCTEN pacTBOPEHHUS Be-

IIECTB C PA3IMYHON PACTBOPUMOCTBIO; PUTOTOBIEHUE PACTBOPOB C ONPEIEIEHHON MAaCCOBOM J0JIEH



PacTBOPEHHOTO BEIIECTBA; B3aUMOICHCTBUE BOJIBI C METAJUIaMU (HATPUEM M KabliieM) (BO3MOKHO MCIIOJIB30BaHKE BUACOMATEPHATIOB); ONIPEACICHUE PaCTBOPOB
KHUCJIOT M IIEJIOYEH C MMOMOIIBI0 HHIMKATOPOB; HCCIICOBAaHNE 00pa3IlOB HEOPTraHUIECKUX BEIIECTB PA3ITMYHBIX KJIACCOB; HAOIIOICHIE H3MEHECHUS OKPACKH HH/IH-
KaTOPOB B PACTBOpAax KUCJIOT U IIEN0UYeH; n3ydeHue B3anumoaencteus okcuaa meau(ll) ¢ pactBopoM cepHOM KHUCIOTHI, KUCIOT ¢ METa/UIaMH, PEaKIIUid HeUTpau-
3allMy; MOJy4YeHUE HEPACTBOPUMBIX OCHOBAHUM, BHITECHEHHE OJHOTO METaJlJIa IPYTUM M3 PaCTBOPA COJIM; PEUICHHUE SKCIIEPUMEHTAIbHbBIX 3a/1a4 110 Te-
Me«BaxHelme KIacchl HEOPraHUYECKUX COCTUHEHUI.

Hepuoauveckuii 3akoH u Ilepunoanyeckasi cucrema xumMudeckux 3jiemenToB /. U. MenpeJieeBa.
Crpoenue atoMoB. XUMHYECKasl CBSI3b. OKHUCIUTEIBbHO-BOCCTAHOBUTEIbHbIE PeaKIIUU

[TepBbIe MOMBITKY KIACCU(PUKAIIMN XUMUUYECKUX FIIEMEHTOB. [[oHATHE 0 Tpynax CXOJHBIX 3JIEMEHTOB (IIIEeJI0YHBIC U IIEJI0YHO3EMENIbHBIC METaJIIbI, TaJIOTCHBI,
WHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOPbIE 00pa3ytoT aM(pOTEPHBIE OKCHUIBI U THAPOKCHIBI.

Ilepuonnueckuii 3akoH. [lepuoanueckas cucrema xumuueckux sneMentoB J[. . Menpaeneena.
Kopotkonepuoanast u jyimHHOTICpHoaHAs (opMbl [lepuonnyeckoii cucteMbl xumudeckux 3memeHToB .M. Menneneesa. [lepuonab! u rpymmsl. @usudeckuii
CMBICJI IOPSIAKOBOTO HOMEPA, HOMEPOB NEPUOAA U TPYIIIIBI AJIEMEHTA.

Crtpoenue atomoB. CoctaB aTOMHBIX saep. M30Tonsl. DiekTpoHbl. CTpOSHHE AJIEKTPOHHBIX 000JI0YEK aTOMOB MEPBBIX 20 XUMUYECKUX dJIeMEeHTOB [leproanye-
ckoit cuctemsl J1. 1. MenneneeBa. XapakTepucTUKa XMMUYECKOT0 3JIEMEHTA 110 ero noJyioxeHnuto B [lepuonuueckoit cucreme /1. 1. Menneneena.

3aKOHOMEPHOCTU U3MEHEHUS PaInyCca aTOMOB XUMHUYECKHUX 3JIEMEHTOB, METAINIMYECKUX U HEMETAJUIMUECKUX CBOWCTB 110 TpynnaMm u nepuojaM. 3uayenue lle-
pHOAMYECKOro 3aKOHA U [lepnoanueckol CHCTEMBl XMMUYECKUX 3JIEMEHTOB Ul pa3BUTUA HayKu U npakTuku. J[. M. MeneneeB — y4€HBIN U IpaKJaHUH.

Xumuueckas cBs3b. KoBaneHTHas (MOJIIpHAs U HETIOJISPHAS ) CBSA3b. DJIEKTPOOTPHUIIATEIIBHOCTh XUMUYECKUX 2JIEMEHTOB. IOHHAs CBS3b.

Crenensb okucienusi. OKUCIUTEIHHO-BOCCTAHOBUTENBHBIE peakiuu. [Iporecchl okucienus 1 BoccTaHoBIIeHUs. OKUCIUTENN U BOCCTAHOBUTEIH.

XUMHYECKUHN IKCIIEPUMEHT: U3ydeHne 00pa3IoB BEIIECTB METAIJIOB M HEMETAJVIOB; B3aUMOJIEHCTBHE THAPOKCH I IIMHKA C pACTBOPAMH KUCIIOT U ICJIOYEH;
MIPOBEICHHUE OIBITOB, MILTIOCTPUPYIOIMIUX TPUMEPHI OKUCITUTETHFHO-BOCCTAHOBUTEIIBHBIX PEAKIUi (TOPEHHE, PEAKIINH PA3JI0KEHHUS, COCTUHECHHUS ).

MexnpeaMeTHbIe CBS3H

Peanuzarnust MeXIpeIMETHBIX CBS3EH MPU U3yUYEHUU XUMHUHU B § KJIACCE OCYIIECTBIISIETCS Yepe3 UCTOIb30BaHUE KaK OOIINX €CTeCTBEHHO-HAYYHBIX TTOHSATHH, TaK
Y TIOHSITUH, SBIISIIOIIUXCA CHCTEMHBIMH JIJI1 OTAEIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOIO ITUKJIA.

OO01re ecTecTBeHHO-HAYYHbIE TIOHATHS: HAYYHBIH (DakT, TUIIOTE3a, TEOPHS, 3aKOH, aHAIN3, CUHTE3, KJIacCcu(UKaIus, IepuoInIHOCTh, HAOIIOACHHE,
JKCIIEPUMEHT, MOJICIMPOBAHUE, U3MEPEHUE, MOJIENb, SIBIICHUE.

®dusuka: MaTepusi, aTOM, dJIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIU]I, U30TOIIbI, PAJUOAKTUBHOCTb, MOJIEKYJIA, SJIEKTPUUECKUN 3apsi/l, BEIIECTBO, TEIIO,
00BEM, arperaTHOE COCTOSTHUE BEILIEeCTBA, ra3, ((M3HuecKrue BeJIMUMHBI, eUHHUIIBI H3MEPEHHsI, KOCMOC, TUTaHeThI, 3BE3/1b1, CoHIIe.

buonorus: ¢porocunTes, npixanue, 6uochepa.

I'eorpacdus: atmocdepa, ruapochepa, MUHEPAITBI, TOPHBIE TTOPO/IBI, MTOJIE3HBIE HCKOTaeMbIe, TOTLTUBO, BOJHBIC PECYPCHI.
9 KJIACC

BemecTBo M XuMHUYecKasi peakuus

[Tepuoanueckuii 3akoH. [lepuonnueckas cucrema xummudeckux 3neMeHToB 1. V1. MenneneeBa. CtpoeHue aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB
XMMHYECKHX AJIEMEHTOB MEPBBIX TPEX MEPUOIOB, KAIHS, KAJIBIHSI U UX COEAMHEHUI B COOTBETCTBUU C MOJIOKEHUEM 3JIEMEHTOB B [leproanyueckoi cucreme u
CTPOEHUEM UX aTOMOB.

CTpoeHue BelecTBa: BUAbl XUMHUYECKON CBSA3U. THIBI KPUCTATIIMYECKUX PEIIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIA KPUCTAJUIMYECKON PEIIETKH U
BHUJIa XUMHUYECKOM CBS3HU.



Knaccudukanus 1 HOMEHKIATypa HEOPraHMYECKUX BEIIECTB (MEXIYHAPOIHAS U TPUBUAIIbHAS ).

XHUMHUYECKHE CBOWCTBA BELIECTB, OTHOCALINXCS K Pa3IMYHbIM KJ1acCaM HEOPIaHUUYECKUX COEAMHEHUMN, TeHETHUECKAasl CBSI3b HEOPraHMYECKHUX BEIIECTB.
Knaccugukanus XuMHUUecKuX peaklyi Mo pa3IMyHbIM IPU3HAKaM (110 YUCIY U COCTaBY YYAaCTBYIOIMX B PEAKIIMU BEILECTB, 10 TEINIOBOMY 3P EKTY, 110 U3-
MEHEHUIO CTENEHEW OKUCIIEHNUS XUMUUECKHX 3JIEMEHTOB, I10 00paTUMOCTH, IO YYaCTHIO KaTalau3aTopa). JK30- U SHAOTEPMHUECKUE PEAKIIMH, TEPMOXUMHUUYECKHE

YpaBHEHHUS.

[Tonsarue o ckopocTn xumMuyeckor peakuuu. [losaTne 06 0OpaTUMBIX 1 HEOOPATUMBIX XUMUYECKHX peakiusaxX. [IoHsATHE 0 TOMOTEHHBIX U TeTepOreHHBIX
peakuusix. [loHsATHE O XUMUYECKOM PaBHOBECHH.
@DaxTOpHl, BAUSIOLUIME HA CKOPOCTh XUMUYECKON pEaKLMy U MOJI0KEHHE XUMUUECKOIO PAaBHOBECHS.

OKuCINUTEIBHO-BOCCTAHOBUTENIBHBIE PEAKIINH, SJIEKTPOHHBINA OajlaHC OKUCIUTEIbHO-BOCCTAHOBUTENIbHON peakuuu. CocTaBlieHHe ypaBHEHUN OKHCIUTENbHO-
BOCCTAHOBUTEJIbHBIX PEaKIHi ¢ UCIIOJIb30BAaHUEM METO/A JIEKTPOHHOI0 OaaHca.

Teopus 31eKTPOIUTHUECKON AUCCOLMALIMU. DIAEKTPOIUTHI U He- 3JIEKTPOJIUThI. KaTHOHbI, aHHOHBI.
MexaHU3M IUCCOLUAIUY BEILECTB ¢ PA3JIMYHBIMU BUIAMU XUMUYECKOH cBs3u. Crenenb qucconnanui. CUIbHbBIE U CI1a0ble 3J1EKTPOIUTHI.

Peakuuu nonHoro ooMeHa. Y coBus MpOTEKaHUs peaklnii HOHHOro 0OMeHa, MOJTHbIE U COKpaIlI€HHbIE HOHHBIC ypaBHEHUS peakinii. CBOHCTBA KUCIIOT, OC-
HOBaHUI U coJiell B CBETE MpeACTaBICHUN 00 dMEKTPOIUTHYECKOM nucconnanuu. KayecTBeHHble peakiiny Ha HOHBL. [loHsATHE O THapONIM3e coneil.

XUMHYECKUH SKCIIEPUMEHT: 03HAKOMIICHHE C MOAEIISIMH KPUCTAJUIMYECKUX PEIIETOK HEOPTaHUIECKUX BEIIECTB — METAJNIOB U HEMETaIUIOB (Tpadura 1 anma-
3a), CIIO’KHBIX BEUIECTB (XJIOpHIa HATPUS); UCCIEAOBaHNE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOHN peakliy OT BO3JCHCTBUS Pa3UYHbIX (PAKTOPOB; UCCIICJOBAHHE
AJIEKTPONPOBOIHOCTH PACTBOPOB BEILLIECTB, MPOIIECCA JUCCOLUALUN KUCIIOT, ENI04Yel U cojieil (BO3MOXKHO UCIIOJb30BaHUE BUAEOMATEPUAIOB); IPOBEIECHUE OIlbI-
TOB, WJUTFOCTPUPYIOLIUX NIPU3HAKU [TPOTEKAHUS PEAKIMIl HOHHOTO 0OMeHa (00pa3oBaHME OcajiKa, BbIEJIECHUE ra3a, 00pa3oBaHKUE BObl); OIBITOB, HJUTFOCTPUPYIO-
IIUX PUMEPBI OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIU (TOpEeHHE, PeaKIUK Pa3IoKeHHUs, COETUHEHNs); pacllo3HaBaHHE HEOPTaHMUECKUX BEIIECTB C TOMO-
IIbI0 KAYECTBEHHBIX PEaKLUi Ha MOHBI; pEeIIeHNE SKCIIEPUMEHTAIbHbBIX 3a/1a4.

HemeTauibl 1 UX cOeJUHEHHSA
OOm1ast xapakTepucTHKa raroreHoB. OCOOEHHOCTH CTPOEHUS AaTOMOB, XapaKTE€PHbIE CTETIEHU OKHUCIICHUS.
Crpoenue u Gpu3nUECKUe CBOMCTBA MPOCTHIX BEIIECTB — rajloreHoB. XMMHUYECKHE CBOWCTBA Ha pUMepe XJIopa (B3auMoJIeicTBHE C MeTaJlIaMu, HEMEeTaJllIaMH,
niesiouyamu). Xaoposogopoa. ConsiHast KUCIIOTa, XMMHUECKHUE CBOMCTBa, MOJIydeHue, NpuMeHeHue. [leificTBre X1opa U XJIOpOBOIOPOa Ha OPraHU3M UeIoBeKa.
Bakneiime XJIOpHIbl U UX HaXOXKACHHUE B IIPUPOJIE.

O61mas xapaktepucTuka 31eMeHToB VIA-rpynmnbl. OcoOeHHOCTH CTPOEHUS! aTOMOB, XapaKTEPHbIE CTENIEHN OKUCIICHUS.

Crpoenue u Gpu3nuecKue CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPO/a U cepbl. AJUIOTPOMHbIE MOAU(UKAIIUN KMCIOPOa U cepbl. XMMHUYECKHE CBOWCTBA CEPBHI.
CepoBoopoi, cTpoeHue, puznyeckue 1 XxuMmudeckue cBoicTBa. OKCUABI Cepbl Kak MPeICTaBUTENIN KUCIOTHBIX OKCUAOB. CepHasi KUcCioTa, pu3nyeckue U XuMu-
yeckue cBoicTBa (00IIMe Kak MpeJCTaBUTENs Klacca KUCIOT U cneluuieckie). XMMHUUECKHe peakiuy, JeKalie B OCHOBE MPOMBIIINIEHHOT0 cII0c00a moJry4de-
HUs cepHOl kucnoThl. [Ipumenenne. Conm cepHOM KUCIOTHI, KAUECTBEHHAs peakius Ha cyiab(ar-noH. HaxoxaeHue cepsl ¥ €€ COeIMHEHU B TPUpO/IE.
XUMUYECKOe 3arpsi3HEHUE OKpY Kalolel cpeibl COETUHEHUSIMU cephl (KUCIOTHBIE OXKIH, 3arpsi3HEHUE BO3/1yXa U BOJOEMOB), CIIOCOOBI €ro NMpeaoTBpalie-

HUSL.
OO11ast xapakTepucTHKa 371eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOSHUS aTOMOB, XapaKTepHbIE CTENEHH OKUCICHHS.
A30T, pacnpocTpaHeHue B IpUpPoIe, PU3NUECKUE U XUMUYeCKHUe CBoHcTBa. KpyroBopoT a3oTa B mpupoze.
AMMuak, ero puznyecKue 1 XuMU4ecKre CBOMCTBA, MoTy4deHne U npuMenenue. Colu aMMOHUS, UX (PU3HYECKHe U XUMUYECKUE CBOWCTBA, MpuMeHeHue. Kaye-
CTBEHHAs peaKius Ha MOHBI aMMOHUS. A30THas KMCJIO0Ta, e€ MmoyyueHue, (u3ndeckre 1 XUMHUECKUe CBOMcTBa (001IMe Kak MpeICTaBUTENs Kilacca KUCIOT U CIe-



nuduueckue). Mcnonb3oBaHne HUTPATOB U COJIEH aMMOHMSI B KAUECTBE MUHEPAJIBHBIX YA00PEHUH.
XUMHUYECKOE 3arps3HEHUE OKPYKAIOMIEH cpelbl COSTMHEHUSIMH a30Ta (KHCIOTHBIE TOKIH, 3arps3HEHNE BO3/IyXa, IIOUYBBI H BOJOEMOB).

docdop, ammorponHsie Moaudukanuu pochopa, pusnueckue u xumuieckue cBorictBa. Oxeua pocdopa(V) u dpochopnas Kkucnora, GU3NIECKUE U XUMH-
YecKHe CBOWCTBa, mony4yeHue. Mcnons3oBanue GocdaroB B KaueCTBe MUHEPAIBHBIX YIOOPEHHIA.

OO6mmas xapakrepuctuka 31eMeHToB [VA-rpynmbel. OcOOEHHOCTH CTPOSHUSI aTOMOB, XapaKTEPHBIC CTENICHN OKUCIICHHUS.

VYriepon, asioTpoIHble MOAU(PHUKALIMU, PACIIPOCTPAHEHUE B IPUPOJE, (PU3NYECKHE U XUMHUYECKUe cBoicTBa. Ancopouus. Kpyrosopot yriepona B mpupoe.
Oxcunpl yriaepoaa, ux pusnueckue 1 XMMUYECKHEe CBOMCTBA, ICHCTBHUE HA )KUBbIE OPraHU3MBbI, IOJTYYEHUE U TPUMEHEHHE. DKOJIIOTHYEeCKHEe POOIIeMbI, CBA3aH-
Hble ¢ okcuaoM yraepona(lV); runoresa rino6anbHOro NOTEIVICHUS KIIMMAaTa; TapHUKOBbIN 3 (deKT.

VYrosbHas KUcI0Ta U €€ CONU, UX GU3NYECKHE U XMMUYECKHE CBOMCTBA, IT0JIy4YeHHE U IPUMEHEHHUE.
KavecTBenHast peakius Ha KapOOHAT-HOHBI. Vcnoiap30BaHne KapOOHATOB B OBITY, MEAMIIMHE, TPOMBIIICHHOCTH U CETbCKOM XO3SHCTBE.

[TepBoHavanbHBIC TOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCIMHEHUSIX yriepoja (MeTaH, 3TaH, STUJICH, alleTHJICH, STaHOJI, TJIUIIEPUH, YKCYCHAs! KUCIIO-
ta). Ix coctaB u xumu4eckoe crpoeHue. [ToHsTHE 0 OMOIOTMYeCKH BAKHBIX BEIIECTBAX: )KUPaX, OCIIKaxX, YIIIEBOAaX — W UX POJIH B )KU3HH YEIIOBEKA.
MarepuanbHOE €IUHCTBO OPraHUYECKUX U HEOPTAHUYECKUX COCTMHECHUM.

Kpemuuii, ero pusudeckre u XUMHYECKHUE CBOMCTBA, MOJIydeHHEe U mpuMeHeHne. CoequHeHHsI KpeMHUs B mipupoe. O0mue npeacTaBiieHus 00 OKCHIIE KPeM-
HusA(IV) u kpemuueBoit kuciaore. CUIHKATHI, X UCTIOJIb30BaHUE B OBITY, MEIUIIMHE, TPOMBIIINIEHHOCTH. BakHelilne cTpouTelibHbIe MaTepHalibl: KEpaMUKa,
CTEKJIO, IIEMEHT, OETOH, Kene300eToH. [IpobaeMbl 0€301MacHOr0 UCIOIB30BaHMS CTPOUTEIBHBIX MATEPHAJIOB B IOBCETHEBHOM KU3HM.

XUMHUYECKUHN HKCIIEPUMEHT: U3ydeHrue 00pas3IioB HEOPTAHMUECKUX BEIIECTB, CBOMCTB COJISTHON KUCIIOTHI; MPOBEACHUE KaY€CTBEHHBIX PEaKUid Ha XJIOPHUA-UOHBI

¥ HaOJIIO/IEHHNE MTPU3HAKOB X MPOTEKAHUS; OIBITHI, OTPayKaroIIre GU3NIECKUE M XUMUYECKHIE CBOMCTBA TAJIOTEHOB U MX COSAMHEHUH (BO3MOXHO MCIOIH30BAHUE
BUJIEOMATEPHAIIOB); O3HAKOMJIEHHE ¢ 00pa3liaMu XJIOpUAOB (TaJOreHUI0B); O3HAKOMIIEHUE C 00pa3liaMu cepbl U €€ COeIMHEHUIMHU (BO3MOKHO HCITOJIb30BAHNE
BUJICOMATEPHAJIOB); HAOIIOIEHUE MTpoIiecca OOYTIIMBAHUS caxapa IO JeHCTBUEM KOHIIEHTPHUPOBAHHOM CEPHOM KUCIIOTHI; U3yYeHHE XUMUYECKUX CBOWCTB pa3-
OaBJICHHOM CEpHOM KUCIIOTHI, TPOBEICHNE KAaUeCTBEHHOM peakIny Ha Cy/Ib(haT-uoH U HAOJI0ICHHE MPU3HaKa €€ MPOTEeKaHusl; 03HAKOMIICHHE ¢ (PU3NYECKUMHU
cBoOlcTBaMH a30Ta, (hochopa 1 uX coeAMHEHUH (BO3MOKHO HCIIOIH30BaHNUE BHIEOMATEPHAIOB), 00pas3amMu a30THRIX U (OoChOPHBIX yI0OpEeHU; oTydYeHue, co-
OupaHue, paclio3HaBaHUE U U3yYCHNE CBOMCTB aMMHUaKa; IPOBE/ICHNE KAaUeCTBEHHBIX pEaKIiii Ha HOH aMMOHHSA U GochaT-HOH U U3yYSHHE IPU3HAKOB MX TPOTE-
KaHUsl, B3aMOICHCTBUE KOHIICHTPHUPOBAHHOW a30THOM KHCIIOTHI C MEJIbIO (BO3MOYKHO MCIIOIF30BaHUE BUICOMATEPHAIIOB); U3YUEHHE MOJIENIEH KPUCTATUTNISCKUX
peméTok anMasa, rpadura, pyaepeHa; 03HaKOMICHHE C MPOLIECCOM aJICOPOIINU pACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YTJIEM U YCTPOMCTBOM MPOTHUBOTA3a;
MoJTy4YeHne, coOupanue, paclio3HaBaHUE U M3yYeHHE CBOWCTB YTIIEKMCIIOTO ra3a; MPOBECHNE KaYeCTBEHHBIX PeakInii Ha KapOoHAT- U CHIIMKAT-UOHBI U U3y4CHHE
MIPHU3HAKOB UX MPOTEKAHMUS; O3HAKOMIICHUE C TIPOAYKIMEH CHIIMKaTHON MPOMBINUICHHOCTH; PEIICHNE SKCIIEPUMEHTAFHBIX 3a/1a4 TI0 TeMe «BakHeimme Heme-
TaJUTBI U KX COCTUHEHHS.

MeTaJbl 4 UX CoeANHECHUA
O6I_Ha$[ XapPaKTCPUCTHKA XUMHUYCCKUX IJICMCHTOB — MCTAJ/IJIOB HAa OCHOBAaHUHU UX ITOJIOKCHHA B HepHOHquCKOﬁ CUCTEMEC XMMHUYCCKUX 3JICMCHTOB 21 .

MenpeneeBa u crpoeHus: aToMoB. CTpoeHue MeTauioB. Metamnueckas CBA3b M METAJUINYECKAsi KPUCTAJUIMYECKAS PEIIETKA. DIEKTPOXUMHUYECKUH psij
HanpspKeHUH MeTayuioB. @U3nyeckue U XMMUYecKHe cBoiicTBa MeTauioB. O61ure crnocoObl moiay4yeHus: MeTauioB. [loHaTrHe 0 KOppo3un METalIIOB, OCHOBHBIE
CHOCOOBI 3aIIUTHI UX OT KOppo3uu. CruiaBbl (CTaib, YyTyH, JIOPATIOMUHNN, OpPOH3a) U UX IPUMEHEHHE B OBITY U MIPOMBIIIIIEHHOCTH.

[Ilenouynsle MeTaILIBL: IOJIOKEHKE B [leproanueckoi cucreMe xumMuueckux 3nemeHToB [I. M. MenaeneeBa; CTpoeHHe UX aTOMOB; HaX0KJ€HUE B pupoae. Pu-



3UYECKHe U XUMUYECKUE CBOMCTBA (Ha puMepe HaTpus U Kamusi). OKCUIBI U THIPOKCHU Bl HATPUS U Kanus. [IpruMeHeHune mea0YHbIX METaJUIOB U UX COEUHEHUH.

[lenoyHo3eMenbHBIC METAIUTBI MArHUMA U KaJdbLUii: TIos1okeHue B [lepuoanueckoil cucreme xumudeckux ssemeHToB 1. 1. MenneneeBa; cTpoeHUE UX aTOMOB;
HaxoJIeHue B npupoje. Puznueckre 1 XMMUYECKHE CBOMCTBA MarHus M Kajiblus. Baxkueline coeIMHEHUS Kanblus (OKCUT, TUJIPOKCU]I, coiu ). XKécTkocTh
BOJIBI U CITOCOOBI €€ yCTpaHeHHs.

Amomunuit: nonoxenue B [lepuoanueckoit cucteme xumudeckux 35eMenToB J1. V. MeneneeBa; cTpoeHre aToMa; HaxoIeHue B npupoje. Guznyeckue u

XUMHYECKHE CBOMCTBA allfOMUHUsSA. AMGPOTEpPHBIC CBOMCTBA OKCH/IA M TUAPOKCUIA ATFOMUHUS.

Keneszo: monoxenwne B [leproguaeckoii cucreme xumudeckux sneMeHnToB [[. V. Menzaeneesa; CTpoeHHe aToMa; HAXOXKIEHUE B Mpupoje. OU3ndecKue u XuMu-
YyecKue cBorcTBa xene3a. Oxkcusl, ruapokcuibl v cou xxeneza(ll) u sxenesa(Ill), ux cocras, cBoMCcTBa U MOTyUYEHUE.

XVUMUYECKUH SKCTIEPUMEHT: O3HAKOMIICHUE ¢ 00pa3liaMy METAIJIOB | CIUIABOB, UX (PM3UYECKIMH CBOWCTBAMU; U3YUYCHUE PE3YIbTATOB KOPPO3UU METAIIOB
(BO3MOIKHO HCITOJIb30BAHHUE BUICOMATEPHAIIOB), 0COOCHHOCTEH B3aUMO/ICUCTBUS OKCUIA KAIIBIIUS U HATPHUS C BOJIOHW (BO3MOYKHO MCIIOJIH30BAHUE BUCOMATE-
pHAaJIOB); UCCIICIOBAHUE CBOWCTB JKECTKOW BOJIBI; IPOIIECCA TOPEHUS JKele3a B KUCIOpo/ie (BO3MOXKHO UCIIOJIB30BAHNUE BUICOMATEPUAIIOB); IPU3HAKOB MTPOTE-
KaHHs KaYeCTBCHHBIX PEaKIMi Ha MOHBI (MarHusl, KalbIus, alFoMUuHus, TnHKa, kene3a(ll) u sxeneza(lll), menu(Il)); HaGnroaeHre U onMcaHKUE MPOIIECCOB
OKpAITUBaHUs TUIAMEHU MOHAMH HATPHUS, KaJTUs ¥ KATbIUS (BO3MOXKHO HCITOJIb30BAHUE BUICOMATEPHAIIOB); HCCIICIOBAaHUE aM(POTEPHBIX CBOWCTB THIPOKCHIA
AIFOMUHUS U THIPOKCHU/IA IIMHKA; PEIICHUE YKCIICPUMEHTAIBHBIX 33124 110 TeMe «BakHeHIIne MeTaslibl U UX COCAMHCHUS.

XuMus M OKpyKamoLas cpeia
HoBsie maTepuansl 1 TexHOJIOTMU. BelecTBa 1 MaTepuaibl B IOBCEIHEBHOM KU3HU YEJIOBEKA. XUMUA U 3J0pOBbe. be3onacHoe nenoib30BaHue BEMECTB U

XUMHUYECKUX peakuuil B ObITy. [lepBas moMoIpb Mpu XUMHUYECKUX 05KOTrax M OTpaBieHUsAX. OCHOBBI HIKOJIOTMUYECKON rpaMOTHOCTH. XMMHUECKOE 3arpsi3HEHUE
OKpy>Katolei cpeabl (peaenbHas JonyctuMas konueHTpanus seuiects — [1JIK). Ponb xuMun B perieHu# 3K0I0rn4eckux npooiem.

[TpupoaHbIe HCTOYHHUKH YTIIEBOAOPOAOB (YToJib, MPUPOAHBIN Ia3, HePTh), MPOIYKTHI X NMEepepabOTKH, X POJIb B OBITY M IPOMBILIIIEHHOCTH.

XUMHUUECKUH 3KCTIEPUMEHT: U3y4YeHUe 00pa30B MaTepHalloB (CTEKIIO, CIUIaBbl METAJUIOB, MTOJIMMEPHbIE MaTepHAaIbl).

MemnpenMeTﬂme CBA3H
Peamuzanus MCKIPECAMETHBIX CBA3EH IIpu NU3YYCHUH XUMHU B 9 xmacce OCYIHICCTBIIACTCA YC€PE3 UCIIOJIb30BAHUEC KAK 06IJ_[I/IX CCTCCTBCHHO-HAYUYHbIX HOHSITI/II\/’I, TaK

Y TIOHSITUM, SBJISIONINXCS CUCTEMHBIMU JIJIS1 OTJENIbHBIX MTPEIMETOB €CTeCTBEHHO-HAYYHOTO IIKJa. Peann3aius MexXnpeAMEeTHBIX CBS3€H MPU N3yUYeHUU XUMUU B
9 KJ1acce OCyIIECTBIISIETCS Yepe3 UCTIOIB30BaHUE KaK OOIINX €CTECTBEHHO-HAYYHBIX TTOHSITHH, TaK U TIOHITHH, SIBJISIONIUXCS CUCTEMHBIMH JIJIs1 OTACIIBHBIX TPE]I-
METOB €CTECTBEHHO-HAYYHOIO LIUKJIA.

OO01re ecTecTBeHHO-HAYYHbIE TIOHATHS: HAyUHBIH (DaKT, TUIOTE3a, 3aKOH, TEOPHs, AaHAIN3, CHHTE3, KJIacCU(PHUKaIUs, TIEPUOIUNIHOCTh, HAOTIOACHHE,
AKCIIEPUMEHT, MOJICTTHPOBaHIE, U3MEPEHUE, MOJIEIb, IBJICHHE, TAPHUKOBBIN 3(PPEKT, TEXHOIOTHS, MAaTEPHUAIIHI.

®dusnka: MaTepusi, aTOM, FJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIU/I, U30TOIbI, PAIMOAKTUBHOCTb, MOJIEKYJIA, FIEKTPUUECKUI 3aps]l, TPOBOJIHUKH, TOTYTIPOBO/I-
HUKH, TUAJIEKTPUKH, (POTOIIEMEHT, BEIIECTBO, TEJIO, 00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, T'a3, paCTBOP, pACTBOPUMOCTh, KPUCTAIUIMYECKAs pemeTKa, Crija-
BbI, QU3UYECKUE BETUINHBI, EAMHUIIEI H3MEPEHUS, KOCMUYECKOE TIPOCTPAHCTBO, IUIAHETHI, 3BE3/161, COHIIE.

buonorus: ¢porocunrtes, npixanue, onocdepa, sIKocucTeMa, MUHEpAJIbHbBIE YA0OPEHUS, MUKPOIJIEMEHTBI, MAKPOAJIEMEHTHI, MUTATEIHHBIC BEIIECTBA.
['eorpadus: armocdepa, runpocdepa, MUHEpaAIIbl, TOPHBIE TIOPOJIBI, TIOJIE3HBIE NCKOITAeMbIe, TOTLTUBO, BOJAHBIC PECYPCHI.

INJIAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIbTATBI
Nzydenue xumun B 8-9 Kiiacce HalpaBJIeHO HAa JOCTHKEHUE 00YYarOIIUMHUCS JTUYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX PE3yIbTaTOB



OCBOCHHS y4e€OHOTO TpeIMeTa.
JIMYHOCTHBIE PE3YJIBTATHI
JIMYHOCTHBIE PE3yIbTaThl OCBOCHUS MPOTPAMMBbI OCHOBHOT'O O0IIEro 00pa30BaHMs JOCTHUTAIOTCS B X0/ OOYUEHUS] XUMHH B €IMHCTBE YUCOHOH M BOCIIHTA-

TEeNbHOU AesTenbHOCTU OpraHu3aluy B COOTBETCTBUH C TPAAUIIMOHHBIMU POCCUICKUMH COLMOKYIBTYPHBIMHU U TyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH, IIPUHSI-
THIMH B OOIIIECTBE MPaBUJIAMU M HOPMAMH MOBEACHHS U CIIOCOOCTBYIOT IIPOIIECCaM CAMOTIO3HAHUS, CAMOPA3BUTHSI M COITMATN3AINN 00yJaOIUXCSl.

JIn4HOCTHBIE Pe3yNbTaThl OTPAKaIOT CHOPMUPOBAHHOCTH, B TOM YHCJIE B YACTH:

IaTpuoTHYeCcKOro BOCIMTAHUS

1) IEeHHOCTHOTO OTHOLIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY M HAYYHOMY HACEIUIO, TOHUMAHUS 3HAUCHUS] XUMUUECKOW HAYKU B KU3HU
COBPEMEHHOT0 00111eCTBa, CIIOCOOHOCTH BIAAETh JOCTOBEPHON HHPOPMAIUEH O ePeOBbIX TOCTHKEHUSIX U OTKPBITHSIX MUPOBOI M OTE€UECTBEHHOU XUMUH,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUSAX 00 YCTPONCTBE MHpa M OOIIECTBA;

I'paknaHCcKOro BOCIMTAHMS

2) npeACTaBICHUS O COLMATBHBIX HOPMaxX U MpaBUjaX MEKIMYHOCTHBIX OTHOIICHUH B KOJUIEKTUBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIIECTBEHHO I10-
JIE3HOM, yueOHO-UCCIIeI0BaTeIbCKON, TBOPUECKON U IPYTUX BUAX JEATEIBHOCTH; TOTOBHOCTH K pa3HOOOPa3HON COBMECTHOMU AESITENbHOCTH MIPH BBITOTHEHUN
y4eOHBIX, ITO3HABATEIBHBIX 337124, BBIMTOJTHCHUN XUMHUYECKUX IKCIICPUMEHTOB, CO3JJaHUH YICOHBIX IPOSKTOB, CTPEMIICHHUS K B3aMMOITIOHIMAHHIO H B3aMOIIOMO-
M B Mpoliecce 3TON y4eOHOM AeaTeIbHOCTH; TOTOBHOCTH OLIEHUBATh CBOE MOBEICHUE U TIOCTYIKH CBOUX TOBApHILEH C MO3UIIMK HPABCTBEHHBIX U MPABOBBIX
HOPM € YYETOM OCO3HAHHMS MOCJEACTBUM MOCTYIIKOB;

LleHHOCTH HAYYHOT0 MO3HAHUSA

3) MUPOBO33PEHUYECKHX TIPEICTABICHHI O BEIIECTBE U XUMHUUYECKON PEAKIIMU, COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTABJISIONINX
OCHOBY ISl TOHUMAHUS CYITHOCTH HAYYHOW KapTHUHBI MUPA; MIPEACTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS MPUPOJIbI, B3AUMOCBSI3AX YEJIOBEKA C
MPUPOAHOMN CPENO, O POJIM XMMHH B ITO3HAHUU ATUX 3aKOHOMEPHOCTE;

4) mo3HaBaTeJIbHBIX MOTHBOB, HAITPABJICHHBIX HA MOJYYEHUE HOBBIX 3HAHUN 110 XUMHH, HEOOXOIUMBIX ISl O0BSICHEHUS HAOII0JaEMBIX MPOIIECCOB U SIBJICHUI;

5) mo3HaBaTeNbHON, HH(OOPMAITMOHHON U YUTATEIIBCKON KYJIBTYPhI, B TOM YHCJIC HABBIKOB
CaMOCTOATENbHON PabOThI ¢ Y4€OHBIMU TEKCTAMH, CIIPABOYHOM JIUTEPATYPOil, TOCTYIMHBIMUA TEXHUYSCKUMHU CPEACTBAMHU NH(DOPMAIIMOHHBIX TEXHOJIOTHH;

6) nHTEpeca K 00yYSHUIO U MTO3HAHUIO, JIF0OO3HATEILHOCTH, TOTOBHOCTH U CIIOCOOHOCTH K
caM000pa30BaHUIO, MPOEKTHON 1 UCCIIEI0BATEIHCKOU IEATETbHOCTH, K OCO3HAHHOMY BBIOOPY
HaIpaBJIEHHOCTH M YPOBHS OOYYEHHS B JaJIbHEHUIIIEM;

@DopMHUPOBAHUSA KYJIbTYPbI 310POBbSI

7) oco3HaHUs IEHHOCTH KU3HH, OTBETCTBEHHOT'O OTHOIICHUS K CBOEMY 3/I0POBBIO, YCTAHOBKH Ha 3/I0POBBIM 00pa3 »KU3HU, OCO3HAHUS TIOCIEICTBUN U
HEMPUSITHUS BPEAHBIX MPUBBIYEK (YIIOTPEOICHUS ATKOTOJIs, HAPKOTUKOB, KypeHUsl), HEOOXOIUMOCTH COOIOICHUS MpaBuil 0€30MaCHOCTH MpU 0OpaIleHHH ¢
XUMHUYECKUMH BEIIECTBAMU B OBITY M pEeaIbHOMN KU3HU,

TpyaoBoro BocnuTanus
8) uHTepeca K MPaKTUYECKOMY U3YUEHHIO Mpodeccuil U Tpyia pa3InyHOro poja, yBaXeHHe K TPyIy U
pe3yiabTaTaM pr210BOI>1 ACATCIBHOCTH, B TOM YHCJIC HA OCHOBC IIPUMCHCHU A IMPEAMETHBIX 3HAHWH 110 XUMHUHU, OCO3HAHHOI'O BBI60pa HHJIHBI/I)IyaHBHOﬁ TPACKTOPUU



IIPOAOIKEHHs 00pa30BaHuUs C yUETOM JIMYHOCTHBIX MHTEPECOB U CLIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH; yCIIeTHON
poheCCUOHATLHOMN IEATENFHOCTH M Pa3BUTHSA HEOOXOIMMBIX YMEHUH; TOTOBHOCTh aIalTUPOBATHCS B MPO(ECCHOHAIBHOM CpefIe;

IKO0JIOTHYECKOI0 BOCIIUTAHUS

9) 3KOJ0rMUYEeCKH 11E€IECO00Pa3HOr0 OTHOIIEHUS K IPUPOJIE KaK MICTOUHUKY XH3HHU Ha 3eMile, OCHOBE €€ CyLIECTBOBAHMS, TOHUMaHMsI IEHHOCTH 370pOBOTO U
6e30macHoOro 00pa3a KU3HU, OTBETCTBEHHOI'O OTHOLICHUS K COOCTBEHHOMY (PH3HMUECKOMY U ICUXUYECKOMY 37I0POBBIO, OCO3HAHUS LIEHHOCTH COOJIOACHUS PaBUII
0€e3011acHOT0 MOBEIEHUS NPHU paboTe ¢ BELECTBAMH, a TAKXKE B CUTYaLMsX, YTPOXKAIOIUX 3/I0POBbIO U )KU3HHU JIIOJIEH;

10) cnocoOHOCTH MPUMEHATH 3HAHMS, TIOJTy4aeMble IPU U3YYCHUN XUMUH, JUI PELICHUS 3a]1a4, CBSI3aHHBIX C OKPY)KAIOIIEH MPUPOTHON Cpeoil, OBBIIICHUS
YPOBHS DKOJIOTHYECKOM KYJIbTYPBbI, OCO3HAHUS
rJ100aJIbHOTO XapaKTepa 3KOJOrMYECKUX Mpo0IeM U MyTel UX PeuIeHrs HOCPECTBOM METOIOB XUMHH; 11) 9KOIOTHYECKOro MBIIIJICHHS, YMEHHS PYKOBOJICTBO-
BaTbCs UM B II03HABATEJIbHOM, KOMMYHUKaTUBHOW U COLIMAJIbHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATHI
B cocraBe MeranpeaMeTHBIX pe3yabTaToOB BBIAEIAIOT 3HAUUMBIE 17151 JOPMUPOBAHUS MUPOBO33pEHHsI OOLIEHAayYHbIE MOHATHS (3aKOH, TEOPHsl, IPUHLIUI, THII0-

Te3a, GakT, cucrema, pouece, SKCIEPUMEHT U Jp.), KOTOPbIe HCIOJIb3YIOTCS B €CTECTBEHHO-HAYUHBIX YU€OHBIX ITPEIMETax U MO3BOJISIOT HA OCHOBE 3HAHUM U3
3TUX IPEIMETOB (OPMHUPOBATH MPECTABIECHUE O LETOCTHOM HAyYHOU KapTUHE MUPa, U YHUBEPCAJIbHbIE yUeOHbIE 1eCTBUS (II03HABATEIIbHBIE, KOMMYHUKATHB-
HBIC, PETYIISITUBHBIC), KOTOPBIE 00€CIeUnBaIOT (POPMHUPOBAHNE TOTOBHOCTH K CAMOCTOSITEIHbHOMY TUTAHUPOBAHHUIO U OCYIIECTBICHUIO YIeOHOMH
NesITebHOCTH.

MertarnpeMeTHbIE pe3yIbTaThl OCBOEHHS 00pa30BaTENIbHOM MPOrpaMMBbl 10 XUMHUH OTPaXKaIOT OBJIa/IEHHE YHUBEPCAIbHBIMH [103HABATEIbHBIMU JCHCTBUSMHU, B
TOM UHCIIE:

Ba3zoBbIMM 10rMYecKMMH A CTBUSIMU

1) yMeHHEeM UCIOIB30BaTh TPUEMBI JIOTHYECKOTO MBIIIJIEHUS IPYU OCBOEHUU 3HAHUI: pacKphIBaTh CMbICI XMMHUYECKUX MOHATUH (BBIAEIATh UX XapaKTepHbIE
MIPU3HAKH, YCTAaHABIMBATh B3aUMOCBS3b C APYTUMU MOHSTUSMH), UCTIONb30BATh MOHATHS 17151 OOBSICHEHUSI OT/AETIbHBIX ()aKTOB U SBJICHUH; BEIOMPATh OCHOBAHUS U
KpUTEPUH U1 KJIacCU(PUKALUY XUMUUYECKUX BEIIECTB U XUMUYECKUX peaKuii; yCTaHABIMBATh IPUYUHHO-CIIEICTBEHHBIE CBA3H MEKIy O0BEKTaMU U3Y4EHUS;
CTPOMTD JIOTUYECKUE paCCyKACHUs (MHIYKTUBHbIE, I€JyKTUBHbBIE, 10 aHAJIOTUHN); AENIaTh BBIBOJbI U 3aKIIIOUCHUS;

2) yMEHHEM IIPUMEHSITH B MIPOLIeCce MO3HAHUS MTOHATHS (IIPEIMETHBIE U METANPEAMETHBIE),
CUMBOJINYECKHUE (3HAKOBBIE) MOJIEIHU, UCTIOIb3yEMbIE B XUMUHU, IPE0OPA30BHIBATh IIUPOKO MIPUMEHSIEMbIE B XUMUHU MOJIEJIbHBIE NPEACTABICHUS — XUMHUYECKUN
3HAK (CHMBOJI 3JIEMEHTA), XUMU4ecKasi popmysa U ypaBHEHHE XUMHUUECKON peakIMi — MPH PElIeHUH y4eOHO-TI03HABATENIbHbIX 33/1a4; C YUETOM 3TUX MOJEIb-
HBIX TIPEJCTaBICHUN BBISBIISITh U XapaKTePU30BaTh CYIIECTBEHHbIE IPU3HAKHU U3YYaeMbIX 00bEKTOB— XMMHUYECKUX BELIECTB U XUMHUYECKHUX PEAKIIHii; BISBISATh
o01irie 3aKOHOMEPHOCTH, IPUYMHHO-CIIECTBEHHBIE CBSI3U U IPOTUBOPEUHSI B U3yUaeMbIX MPOIIECCcax U SBJICHUSX; MpesiaraTb KpUTEPUH JUISI BHISIBIICHUS 3THX 3a-
KOHOMEpPHOCTE! U MPOTHUBOPEUUIA; CAMOCTOSTEILHO BRIOMPATh CIIOCO0 pelieHus yueOHoM 3a1auu (CpaBHUBATh HECKOJIBKO BapUaHTOB PEIICHUs], BBIOUPATh Haubo-
Jiee MOAXOASIINN C Y4ETOM CAMOCTOSITETIbHO BbIACIEHHBIX KPUTEPHUEB);

Ba3oBbIMH HCCIIeA0BATEIbLCKHMH AelCTBUSIMH
3) YMeHI/IeM HNUCITIOJB30BaTh ITOCTABJICHHBIC BOHpOCI)I B KAQUCCTBEC I/IHCTPYMGHTa H03HaHI/I${, a TAKKE B KAQUCCTBEC OCHOBBI JJIA q)OpMI/IpOBaHI/ISI THUIIOTE3EI 11O HpO-

BCPKC MPAaBUIILHOCTU BBICKA3bIBACMBIX CymHCHHﬁ; 4) HpI/IO6pCTCHI/IC OIIbITA 11O INIAHUPOBAHHUIO, OPTraHU3alM U ITPOBCACHHUIO YHCHUYCCKUX SKCIICPUMCHTOB:



yYMEHUe HaOJII01aTh 3a X0JJ0M IPOIIecca, CaMOCTOATEIBHO IPOrHO3UPOBATh €r0 Pe3yJsIbTaT, (POpMYyIUpOBaTh 000OIIEHUS U BEIBO/BI IO PE3YJIbTaTaM MPOBEAEH-
HOTO OIIBITA, UCCIIEIOBAHUSI, COCTABIIATH OTUYET O MPOAETIaHHON padoTe;

Pa6oroii ¢ nunpopmanueii

5) ymMmeHueM BbIOMpATh, AaHAIN3UPOBATh U HHTEPIPETUPOBATH HHPOPMALIUIO PA3IUYHBIX BUIOB U ()OPM MPEICTaBICHUS, [T0Jy4aeMyl0 U3 Pa3HbIX HCTOYHHUKOB
(HayuHO-TIOIYJISIpHAs JINTEPATypa XUMHUECKOTO COJIepKaHUs, CIIpaBOYHbIE 0CO0Ms, pecypchl IHTepHeTa); KpUTHUECKU OLEHUBATh IPOTUBOPEUMBYIO U HEJO-
CTOBEPHYIO HH(OpMAIHIO;

6) yMEHMEM IPUMEHSTh PA3JIMYHbIE METOABI U 3aIIPOChl IPU NOUCKE U 0TOOpe MH(OPMAIMK U COOTBETCTBYIOLIMX JaHHBIX, HEOOXOAUMBIX AJIS1 BHIIOJIHEHUS
y4eOHBIX U MO3HABATEIBHBIX 33]a4 OIpe-JAeEHHOT0 TUIIA; TPUOOPETEHHE OTbITAa B 00JIACTH UCIOIB30BAHUS HHPOPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIO-
I'Mi, OBJIa/ICHUE KYJIbTYPOH aKTUBHOI'O UCIIOJIb30BAaHUS Pa3IMYHBIX OUCKOBBIX CUCTEM; CAMOCTOSATENIBHO BBIOUPATh ONTUMANIbHYIO (hOPMY IIPEICTaBICHUS
MHGOpMAaLUU U WUTIOCTPUPOBATh pEeIIaeMble 3a/1a4M HECJIOKHBIMU CXEMaMH, AUarpaMMaMu, IpyruMu popmMamMu rpaduku 1 ux
KOMOMHAIIUSIMH;

7) yMEHHMEM HUCIIOJIb30BaTh U aHAJIM3UPOBATh B IIpoliecce ydeOHON U MCCIeJ0BATENbCKOM e TeNbHOCTH HH(OPMALIMIO O BIUSHUM IPOMBIIIICHHOCTH, CEJlb-
CKOT'0 XO3sIiCTBA M TPAHCIOPTA Ha COCTOSIHUE OKpY Karollel IpUpOAHOM cpebl;

YHuBepcaabHbIMM KOMMYHHUKATHBHBIMH 1eHCTBUSIMHU

8) yMeHueM 3a/1aBaTh BOIIPOCH! (B XOJI€ TUAJIOra /UM JUCKYCCHH) IO CYLIECTBY 00CYKaeMoil TeMbl, (JOPMYIUPOBATH CBOU IPEAJIOKEHHUSI OTHOCUTEIBHO
BBITIOJTHEHU S NIPEAJIOKEHHOM 3a1a4;

9) npuoOpeTeHHe ONbITa MPE3EHTAMU PE3YIbTATOB BHIMOJIHEHHUS] XUMUYECKOTI0 SKCIIEpPUMEHTA (J1a00paTOPHOTo OIBITa, Ja00paTOPHOIM paboTHI MO HCCIeI0BA-
HUIO CBOICTB BEIIECTB, yueOHOro npoekTa); 10) 3anHTepecoBaHHOCTh B COBMECTHOM CO CBEPCTHUKAMMU [103HABATEIbHON U HCCIIEI0BATENbCKON NESTEIbHOCTH
IIPU PELICHUH BO3HUKAIOIIUX MPOOJIeM Ha OCHOBE y4€Ta OOIIMX MHTEPECOB U COTTIACOBAHUS MO3ULIUH (00CYk/1eH!Us,, 0OMEH MHEHUSIMH, «MO3TOBBIE IITYPMBI»,
KOOpJMHAIIMSI COBMECTHBIX JIEWCTBUM, OIIpe/IeTICHIE KPUTEPHEB 110 OLIEHKE KauecTBa BBIOJIHEHHON paboThI U 1p.);

YHuBepcanbHBIMH PeryJIATHBHBIMH JeHCTBUSIMH

11) ymeHueM caMOCTOATENBHO OMPEENIATh eI JeSTEIbHOCTH, IJIAHUPOBATh, OCYLIECTBIIATD,

KOHTPOJIMPOBATh U NMPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JEATEIBHOCTh, BBIOMpaTh Haubosee 3¢hpekTrBHbIE CIOCOOB! pelIeHNs yYeOHBIX U MO3HABATENb-
HBIX 33J1a4, CAMOCTOSITENIEHO COCTABJIATh UM KOPPEKTUPOBATH MPEJIOKEHHBIN aqrOpUTM JIEHCTBUI NPHU BHIMOJIHEHNUN 3aJaHUI ¢ yUETOM MOJIY4EHUS HOBBIX
3HaHUU 00 U3ydyaeMbIX 00BEKTaX — BEILECTBAX U PEAKIUAX; OLEHUBATh COOTBETCTBHE MOJyYEHHOTO PE3yJibTaTa 3asBJICHHON 1eNH;

12) YMCHHUEM UCIIOJIB30BATh U AHAJIM3UPOBATH KOHTCKCTHI, ITPEAJIAaracMbIC B YCIIOBUHA 3aJaHM.

HNPEAMETHBIE PE3YJIBTATBI
B cocraBe npenMeTHBIX pe3yIbTaTOB [0 OCBOSHUIO 00513aTEILHOIO COJIEp KaHuUsl, YCTaHOBIIEHHOTO IaHHOW PpUMEPHOM padoyei mporpaMMoii, BBIAEISIOT: OCBO-

CHHBIC 06y‘-IaIOIJ_II/IMI/ICH HAaYYHBIC 3HAHUS, YMCHHUA U CITOCOOBI I[el‘/’ICTBI/II\/'I, CHCI_[I/I(I)I/I‘-ICCKI/IC JJIsA HpCﬂMCTHOﬁ o0actu ((XI/IMI/IH», BUABI ACATCIBHOCTH I10
IMMOJIYYCHHIO HOBOI'O 3HAHUSA, €TI0 MHTCPIIPETALINH, npe06pa3OBaHmo 1 MPUMCHCHUIO B PA3JIMYHBIX yqe6HBIX 1 HOBBIX CUTYyallUAX.

[TpenMeTHBIE pe3yabTaThl OTPAXKAIOT CHPOPMUPOBAHHOCTD Y O0YHAIOIIUXCS CIEAYIOIUX YMEHHI:
8 KJIACC
1) packpvieamv cmbici OCHOBHBIX XUMUYECKUX TIOHSITUI: aTOM, MOJIEKYJIa, XAMUYECKUH JIEMEHT, TPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMEChH (OHOPOIHAS



Y HEOIHOPO/IHAs ), BAJICHTHOCTb, OTHOCUTENIbHAS aTOMHAsl U MOJIEKYJISIpHasl Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAsI Macca, MaccoBasi 10J1s

XHUMHYECKOT0 3JIEMEHTA B COCTMHEHUH, MOJISIPHBIN 00bEM, OKCHJI, KUCIIOTa, OCHOBAHUE, COJIb,

3JIEKTPOOTPHULIATEIBHOCTh, CTENICHb OKUCIICHUS, XMMUYECKas Peaklys, KIacCupUKaUs peakuil: peakiiuyi COSUHEHUS, PEaKIMK Pa3JI0KEHHsI, PeaKLluu 3amelle-
HUS, peakiuu 00OMEHa, K30~ U SHAOTEPMUYECKUE PEaKIIH; TeIUIOBON A3PPEKT peaKkinu; SAPO aTOMa, SIEKTPOHHBIN CIIOH aToMa, aTOMHasi OpOUTallb, paJnyC aTo-
Ma, XUMHYECKasl CBA3b, NOJSPHAs M HENOJSpHas KOBAaJEHTHAs CBsI3b, MIOHHAS CBSI3b, MOH, KATUOH, aHUOH, PACTBOP, MAacCOBas J0JIs BellecTBa (IIPOLEHTHAs KOH-
LIEHTpaIKs) B PaCTBOPE;

2) unntocmpuposams B3aUMOCBSI3b OCHOBHBIX XUMUYECKHX MOHSTHUI (CM. 1. 1) M IPUMEHSTH 3TU MOHATHS IIPU OIHMCAHUH BEIIECTB U MX MPEBPAICHUIA;

3) ucnonvszosames XUMUYECKYIO CUMBOJIMKY JJIsi COCTABJICHHsI (DOPMYII BEIIECTB ¥ YPABHCHUI XMMUYECKUX PEaKIHi;

4) onpedensimb BAICHTHOCTh aTOMOB 3JIEMCHTOB B OMHAPHBIX COCANHEHHSX; CTCIICHb OKHCIICHHS 3JIEMEHTOB B OMHAPHBIX COCAMHCHHSIX; IPUHAIICKHOCTD Be-
LIECTB K OIpeNeIEHHOMY KJIacCy COEAMHEHUH 10 (popMyiaM; BUJI XMMHUECKOH CBSI3U (KOBAJIEHTHAS M MOHHAS) B HEOPTaHUYECKUX COCIMHEHUSX;

5) packpvieams cmvicn Tlepuoaudeckoro 3akona J. M. MenneneeBa: JeMOHCTPUPOBATH MOHUMAHUE MIEPUOANIECKOI 3aBHCUMOCTH CBOMCTB XUMUYECKHX dJIe-
MEHTOB OT MX I0JIo>KeHUs B [leproanueckoil cucreMe; 3aKOHOB COXPAHEHHUSI MacChl BELIECTB, IOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YUE€HHUs, 3aKOHA
ABOrajipo; ONMChIBaTh U XapaKTepH30BaTh TAOIUUYHYIO popmy Ilepuoauueckoil cuctemsl
XUMHAYECKHX 3JIEMEHTOB: Pa3InyaTh MOHATHS «TJIaBHas moarpymnmna (A-rpymnmna)» u «mobounas noarpynna (b-rpymmna)», Mansie 1 O0IbIINE IEPUOIBI; COOTHOCUTD
0003HaYeHMs, KOTOPbIe UMEIOTCS B Ta0JMIIE
«Ilepuonuyeckas cucreMa xumuueckux 3nemeHToB Jl. . MenneneeBay ¢ 4MCI0BBIMU XapaKTEPUCTUKAMH CTPOEHUSI aTOMOB XUMUYECKUX 3JIEMEHTOB (COCTaB U
3apsij siipa, o01iee Ynuciao AEKTPOHOB U
pacripeielIeHue UX 110 3JIEKTPOHHBIM CII05M);

6) kraccuguyuposames XUMHUYECKUAE FJIEMEHTHI; HCOPTAHUYECKUE BEIIECTBA; XUMHUECKHE PeakIuu (110 YHUCITY U COCTABY YYaCTBYIOIIMX B PEAKI[UH BEIECTB, 110
TeII0BoMY 3 (eKTy);

7) xapaxmepuzoeams (0nuUcvl6ams) OOUIME XUMHUUYECKHAE CBOMCTBA BEIIECTB Pa3IMYHBIX KJIACCOB, TIOATBEPK/IAs OMMCAHUE TIPUMEPaMH MOJICKYJISIPHBIX YpaBHe-
HUI COOTBETCTBYIOIINX XUMHUECKUX PEAKLIUH; 8) npoecnozuposamsb CBOICTBA BEIIECTB B 3aBUCUMOCTH OT X Ka4€CTBEHHOTO COCTaBa; BOZMOXKHOCTH MPOTE-
KaHUsl XHMHUYECKUX MTPEBPAILEHIH B PA3INYHBIX YCIOBUSX;

9) gwiuucasIMb OTHOCUTEIBHYIO MOJICKYIISIPHYIO M MOJIIPHYEO MacChl BEI[ECTB; MAaCCOBYIO JIOJHO
XUMHUYECKOT'0 3JIeMeHTa 1o (GopMyJie COETUHEHHS; MaCCOBYIO JI0JII0 BEIIECTBA B PACTBOPE; MPOBOJIUTH PACUETHI IO YPABHEHUIO XUMUYECKON peaKIuy;

10) npumersms OCHOBHBIE OTIEPALIUH MBICIUTEIBHOM JEITEIILHOCTH — aHAJIU3 M CHHTE3, CpPaBHEHHE, 0000IIeHHe, CHCTEeMaTH3aINI0, KIaCCH(DUKAIIIO, BBISBIIC-
HUE MPHYUHHO-CIIEICTBEHHBIX CBSA3EH — JUISl U3YYEHUS CBOMCTB BEIIECTB M XUMHUECKUX PEAKIINi; €CTECTBEHHO-HAYYHBIE METO/IbI IO3HAHHS —

HaOJI0IeHNe, U3MEPEHNE, MOJIETTMPOBAHUE, SKCIIEPUMEHT (peasIbHBIA U MBICIICHHBIH);

11) credosame ipaBUIaM MOIB30BAHUS XUMUYIECKOH IMOCYI0# 1 1ab0opaToOpHbIM 000PYI0BAHHEM, a TAK)KE MPaBUIIaM OOpAIEeHHs C BEIMECTBAMU B COOTBET-
CTBHMHM C MHCTPYKIUSMH I10 BBITIOJIHEHHUIO JJAOOPATOPHBIX XUMHUYECKUX OIBITOB I10 MOJIYYEHHIO U COOMPAaHUIO Tra3000pa3HbIX BEIIECTB (BOJOPOIa U KUCIOPOAA),
MIPUTOTOBJIEHUIO PACTBOPOB C OIpeIeIEHHON MacCOBOM /10J1€H pacTBOPEHHOIO BELIECTBA; INIAHUPOBAThH U MPOBOIUTH XUMUYECKHE IKCIIEPUMEHTHI 10 PACIIO3Ha-
BaHUIO PACTBOPOB IET0YEH U KUCIOT C TOMOIIIBIO



WHIUKATOPOB (JakMyc, ¢heHodraaerd, METUIIOPAHK U JIp.).
9 KJIACC
1) packpvieams cmbici OCHOBHBIX XMMUYECKUX TOHITUN: XUMUYECKHUI SJIEMEHT, aTOM, MOJIEKYJIa, HOH, KATHOH, aHHOH, IIPOCTOE BEIIECTBO, CJI0KHOE Bellle-

CTBO, BJICHTHOCTb, 3JICKTPOOTPULIATEILHOCTD, CTETIEHb OKHCIICHUS, XUMUUECKas peaKIus, XUMUYECKast CBSA3b, TEIIOBOM 3(h(eKT peakinu, MOJIb, MOJISIPHBIN 00b-
€M, PacTBOP; IEKTPOJIUTHI, HEANEKTPOIUTHI, MIEKTPOIUTHYECKAs AUCCOLMALINS, PEAKIIUM HOHHOIO OOMEHa, KaTalIu3aTop, XMMUYECKOEe paBHOBECHE, 0OpaTUMBbIE U
HEOOpaTHUMBIE PEaKIH, OKHCIUTEIBHO-

BOCCTAHOBUTEJIbHBIE PEAKLIUU, OKUCIIUTEIb, BOCCTAHOBUTENb, OKUCIEHHE U BOCCTAHOBIIEHUE, aIJIOTPONUs, aM(pOTEPHOCTh, XUMUYECKasl CBSI3b (KOBaJICHTHAs,
MOHHAsI, METAJNINYECKas), KpUCTAIIIMYECKAs PEIIETKA, KOPPO3Us METAJLIOB, CIUIABbl; CKOPOCTh XUMUYECKON PEAKIUH, IIPEAETIBHO JOMYCTUMAs KOHLICHTpaIs
(ITIK) BemecTBa;

2) unnoCcmpuposams B3auMOCBSI3b OCHOBHBIX XMMUYECKHUX MOHITHH (CM. 11. 1) M IPUMEHSITh 3TU TIOHSTHUS IIPH ONMCAHUH BEIIECTB U MX MPEBPALICHUII,

3) ucnonvzosams XUMHYECKYIO CHMBOJIUKY JUISL COCTaBIICHUS (YOPMYJI BEIIECTB M YPABHCHUI XMMHUYECKUX PEaKIIUii;

4) onpedensimb BaJCHTHOCTb U CTCIICHb OKMCIICHUS XUMUYECKUX DJICMEHTOB B COSAMHEHHSX PA3JIMYHOIO COCTABA; MIPUHAJICKHOCTh BEIIECTB K ONPEICIEHHO-
My KJIaccy coelMHeHHH 1o (hopMysam; BUJ XUMHUUECKON CBA3U (KOBAJIEHTHAs, HIOHHAs, METAJJINYECKas) B HEOPIraHUYECKUX COSIMHEHMSIX; 3aps/] MOHA 10 XUMH-
4ecKoi opmyIie; XapakTep cpellbl B BOJAHBIX PaCTBOPaX HEOPTaHWMYECKUX COSAMHEHHH, THIT KPUCTAUTHIECKON PEIIETKH KOHKPETHOTO BEIIECTBA;

5) packpvieams cmvicn Tlepuoaudeckoro 3akona JI. M. MeneneeBa u IeMOHCTPHPOBATh €r0 IIOHUMAHKE: OMKCHIBATh M XapaKTepU30BaTh TAOIUUHYIO HOopMy
[leproanueckoit cUCTEMbl XUMUYECKUX JIEMEHTOB: pa3jinyaTh MOHATHUS «TJIaBHas noarpynna (A-rpynmna)» u «nobdounas noarpynna (b-rpynna)», maneie u
OoJbLIME IEPUO/IbI; COOTHOCUTH 0003HaUEHHs!, KOTOPbIE HUMEIOTCS B IEPUOINYECKON TaOIHIIEe, C YUCIOBBIMU XapaKTEPUCTUKAMU CTPOEHUS aTOMOB XUMUYECKUX
AJIEMEHTOB (COCTaB U 3apA] sApa, 00IIee YUCIIO AIEKTPOHOB U paclpeiesieHUue X MO0 3JIEKTPOHHBIM CII0SIM); OOBSICHATH 00I1IHE 3aKOHOMEPHOCTH B
WU3MEHEHUHU CBOMCTB 3JIEMEHTOB U MX COCIMHEHU B NpEAEIax MAJIBIX IIEPUOIOB U IIaBHBIX MOATPYIII C YYETOM CTPOEHHUS UX aTOMOB;

6) rknaccuguyuposams XAMUYECKHE JIEMEHTbI; HEOPraHMYECKUE BEIIECTBA; XUMHICCKHE Peakluy (110 YUCIY M COCTABY YYACTBYIOIINX B PEAKI[MH BEUIECTB, 10
TETI0BOMY 3D PEKTY, MO0 U3MEHEHUIO CTETICHEW OKHCIICHHUS XUMHUYECKUX 2JIEMEHTOR);

7) xapaxkmepuzosams (ONKUCHIBATh) OOIIHE U CHCH(DUUSCKAE XMMUUECKUE CBOMCTBA MPOCTHIX M CIOXKHBIX BEIIECTB, MOATBEPIK/Ias ONMMCAHIE TIPHMEPAMU MO-
JIEKYJIIPHBIX 1 MOHHBIX YPaBHEHHUI COOTBETCTBYIOLINX XUMHUECKUX PEaKIINA;

8) cocmaensime ypaBHEHHS dJICKTPOIUTHUCSCKOM AUCCOLUALINH KUCIIOT, IEI0YEH U COJIeH; MOIHbIC M COKPAIEHHBIC YPABHEHHUS PeaKiMii HOHHOTO 00OMEeHa;
YpaBHEHHUS peaKuil, MOATBEPKAAIOIINX
CYLIECTBOBAHHME F€HETUUYECKOM CBSI3U MEXK]y BEILIECTBAMH PA3JIMYHBIX KJIACCOB;

9) packpwisams cywHOCHb OKACIUTETHHO-BOCCTAHOBUTEIBHBIX PEAKIIUI OCPEACTBOM COCTABIICHUS AJIEKTPOHHOTO OaaHca ITUX PEaAKIIHiA;

10) npocrno3zuposams CBOWCTBA BENIECTB B 3aBUCUMOCTHU OT MX CTPOCHUS; BO3MOKHOCTH MPOTEKAHUSI XMMUYECKUX TPEBPAILICHUH B Pa3IMUHBIX YCIOBHSIX;

11) ebiuucismes OTHOCUTEIBHYIO MOJICKYJISIPHYIO i MOJISIPHYEO MAcCChl BELIECTB; MACCOBYIO JIOJTIO
XMUMHYECKOT0 3JIEMEHTA 110 (OpMYJie COeAMHEHUS; MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE; IPOBOIUTH PACUETHI 10 YPABHEHUIO XUMUYECKOH peakuy;

12) credosams mpaBuIaM TMOJTb30BaHUs XUMHYECKOH MOCY/I0H 1 JTaOOpaTOPHBIM 000PYI0BaHUEM, a TAK)KE MPaBUIaM O0OpallleHHs C BEIIIECTBAMHU B COOTBET-

CTBHHM C MHCTPYKIMSIMH IO BBIIOJIHEHHUIO JTAOOPAaTOPHBIX



XMUMUYECKHX OIMBITOB IO MOJYYSCHHUIO U COOMPAHHIO ra3000pa3HbIX BEIIECTB (aMMHUaKa M YIJICKUCIOro ra3a);  13) nposodums peakiyu, OATBEPIKIAIOIINE Ka-
YECTBEHHBIN COCTaB Pa3JIMYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MTYTEM XJIOPU-, OPOMUI-, HOAUI-, KapOoHaT-, hocdaT-, CUIHKaT-, CyabdaT-, THAPOKCHUI-
WOHBI, KATUOHBI aMMOHUS U MOHBI U3YYEHHBIX METAJUIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAHMUECKUX BEIIECTB;

14) npumensims OCHOBHbBIE OTIEPALIUH MBICIIUTEIBHOM JEITEIbHOCTH — aHAJIU3 M CHHTE3, CPaBHEHUE, 0000IIEeHHEe, CHCTEMATH3AIHIO, BBIABICHUE IPUINHHO-
CIICJICTBEHHBIX CBSI3€H — JJIsI M3YYCHUS CBOMCTB BEIIECTB U XUMHUYECKUX PEAKIINi; ECTECTBEHHO-HAYYHBIC METOIbI TO3HAHUST — HAOII0ICHUE, U3MEPEHUE, MOJIC-
JUPOBaHUE, SKCIIEPUMEHT (peasibHbIM U MBICICHHBIN).

TEMATHUYECKOE IIJIAHUPO-

BAHHUE
8 KJIACC
Ne | HaumeHoBaHMe pa3/ie/ioB U TeM NPOrpaMMbl KoJsuuecTBo yacoB DJIeKTPOHHbIE
n/n BCe- | KOH- NpaKTH- (mudposrie) 06pa-
0 | Tpoiib- YecKHe 30BaTeJIbHbIE pe-
Paznen 1. IlepBoHavajibHble XUMUYECKHE TIOHATHSA
1.1.| Xumuss — BakHasi 06J1aCTh €CTECTBO3HAHUS U MPAKTHYECKOii KeATeabHO- (5 |0 2
1.2.| BemiecTBa 15 |1
U XHMHYecKHe
Hroro mo paznery 20
Paznen 2. BakHeiimne npeacTaBUTe/ M HEOPTAHUYECKUX BELIECTB
2.1.| Bo3nyx. Kuciaopon. [Tonsitue 06 okcumax 5 |0
2.2.| Bonopon. 5 |0
ITonsiTHe 0 KHUCJIOTAX H COJIAX
2.3.| KonyecTBeHHbIE OTHOIIEHHSI B XHMHH
2.4.| Bona. PactBopbl. [TonsiTiHe 00 ocHOBaHUSIX 5
2.5.| OcHOBHbIE KJIACChHI He- 12
OpPraHuYecKux
Htoro mo pasznmerny 31
Paznen 3. Ilepuoanueckuii 3akoH u [lepuoguyeckas cucre-
Ma xumuyeckux diementos JI. M. Menaeieena.
3.1.| Mepnoanueckuii 3akou u [lepuognueckas cucreMa XUMHYECKHX dJIe- 7 1 0
meHTOB JI. U. MenaeneeBa. CTpoeHne atroma
3.2.| Xumuyeckas cBsizb. OKMCJIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIuu 9 |1 0
Hroro no pazneny: 16




PesepBHOE Bpems

1

OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 |5 6
9 KJIACC
Ne | HaumeHoBaHuHe pa3/iesioB M TeM IPOTrPaMMBbl KoumyecTBo yacos JJieKTpoHHbIe (U poBbIE)
n/n BCe- | KOHTPO/IbHbIEe | mpaKTHdeckne | 00Pa30BaTelbHbIe pecypenl
Pa3nen 1. BemecTBo 1 XUMHYeCKHE PeaKIUU i i
1.1.| ToBTOpeHue u yri1yGjeHue 3HAHUH OCHOBHBIX pa3esioB Kypca 8 5 0 0
1.2.| OcHOBHbIE 3aKOHOMEPHOCTH XHMHYECKHX PeaKIuii 4 0 1
1.3.| DaexTposmTHYECKAs] JUCCONMANMA. XMMHYECKHE PeaKuy B pac- |8 1 1
Hroro no pazueny 17
Pasznen 2. HeMeTaJIbI M MX COeIMHEHUS
2.1.| Ofmasi xapaKTepUCTHKA XUMUYeCKUX 3J1eMeHTOB VIIA-rpynmbl. 4 0 1
2.2.| Ofmasi xapaKTepUCTHKA XHMUYeCKUX 371eMeHTOB VIA-rpynmsl. 5 1 1
2.3.| Ofmasi xapaKTepUCTHKA XHMUYeCKUX 3JIeMEHTOB VA-rpynmsl. 7 0 1
2.4.] O6was xai)aRTepnchca XHMHYeCKUX 8 1 1
ynemMenToB IVA-rpynnel. Yriepoa u kpem-
Htoro no pazneny 24
Pazpnes 3. MeTa/uibl M MX COeJUHEHHSA
3.1.| Ofmue cBoiicTBa METALIIOB 4 0
3.2.| BaxHeiilue MeTaJIbl M X COeIMHEHHUS 16 |1
Hroro no pasneny: 20
Paznen 4. Xumus u okpy:kawinas cpeaa
4.1.| BemecTBa H MaTepHaIbl B ;KH3HH YeJIOBEKA 5 1 2
Hroro no pazneny: 5
PesepBHOe Bpems 2
HIEE KOJIMYECTBO YACOB I10 ITIPOI'PAMME 68 |5 10




TOUKA \’pocm

JlabopaTopHbie pabdoThI !
8 kJ1acc
Ilpakmuueckan paboma Ne 1. «H3yuenue cmpoenus niameHu»
Teopernueckas yacTb: I'opeHue — CIIOXKHBIN MPOLIECC, COMPOBOKIAIOIIMICS BbIIECICHUEM DHEPIUH, KaK IIPaBUIIO, B
BUJIE TEIlJIa U CBeTa. Pa3nnyaioT roMOreHHOe ropeHue (Harpumep, npu padoTe ra3oBoii FOPENIKH), 1 TeTEPOreHHOe ropeHne (Harpumep, TopeHue
CIUpTa U CyXOIo ropr4ero). B paccMoTpeHHbIX IpuMepax Iiamsi UMEET CXOHOE CTpoeHUe. B HEM MOYKHO BBIIEINUTH TPU YaCTH.
BHyTpeHHUli KOHYC TEeMHOro mBeTa (B cllydae ra30BOM TOPEJIKM CHHETO I[BeTa) ¢ Hu3kou Temreparypoil ~ 300—500 °C. 3aech mpoOUCXOIUT
UCIIApEHUE U Pa3I0KEHUE TOPIOYETO BEIIECTBA.
Cpennuii BOCCTaHOBUTENBHBIH KOHYC COCTOMT M3 CMECH BO3JyXa M TOpAILIEro rasza. 31ech IMOJ BIHUSHHUEM Oo0Jiee BBICOKOW TeMIepaTyphl
(1500—1800 °C) mpoayKThl UCTIAPEHUS U PA3JIOKEHUS TOPIOUKX BEIIECTB AKTUBHO PEarupyroT ¢ kuciaopoaoM. Eciam yacts yriepoaa octaérest CBo-
00/IHOI, TO ero MeJjb4allie YacTUIbl PACKANSIOTCA U MPUIAIOT IJIAMEHH SPKOE CBeueHue. JTa 4acTh IUiaMeHu OoraTta yrapHbeiM razom CO —
CHJIBHBIM BOCCTAHOBHTEJIEM, TIOATOMY €€ Ha3bIBAIOT BOCCTAHOBUTENbHON. Touka Hanbosiee BRICOKOW TEMIIEpaTyphl HAXOAUTCS HA OCTPUE BOCCTAHO-
BUTEJIBHOIO KOHYCA.
Buemrnuit okucnuTenbHbINA KOHYC 00pa3yeT HEBUIUMYIO 000JI0UKY, OKPYKAIOIIYIO Tu1aMsl. 37eCh MO BIUSHUEM 3HAYUTEILHOTO MPUTOKa KHCIIOPO-
Jla BO3yXa IMPOUCXOAMT TMOJHOE OKUceHue roprodero BemiectBa 10 CO2 u H20 (mpu ropeHun cyxoro roprovero Ha OCHOBE YPOTPOITMHA TaKKe
obpasyercs N2). [Ipu 3Tom ocTa€rcst M30BITOK KUCIOPOa, KOTOPBIN TP BBICOKOH TemrepaType 00J1a1aeT BEICOKOW OKUCIUTEILHON aKTHBHOCTHIO,
MO3TOMY BHEIIHSS YaCTh TJIAMEHU Ha3bIBaeTCS OKUCIUTENbHOU. Mcmonb3ys moayB BO3yxa, MOKHO YBEIMYUTh TEMIIEPATypy TUIaMeHH.
[IpakTudeckas gyacTh: Llesb ombITa: H3y4UTh CTPOCHUE TUIAMEHH, ONIPEISITUTh TEMIIEPATYPY B Pa3HBIX €ro 30HAX IMPH UCTIOIH30BAaHUH PA3ITUIHBIX
MCTOYHUKOB Tera .
Ilepeuens oamuuroe yughposoii 1abopamopuu: NaTINK TEMIEPATypbl TEPMONAPHBIN. /Jonoanu-
mebHoe 000py008aHue. TATUB C 3AKUMOM; JIep>KaTeib sl MPpoOUPOK; CIUPTOBKa . Mamepuansl
U peakmuewl: CIIUPT STUJIOBBII; CyX0€e Toprouee; cBeya.
Texnuxa 6e3onacHocmu.
1. PaGora cBs3aHa ¢ OTKPBITHIM IJIaMEHEM — OEpPEeTruTech 0Kora.
2 . Tepmomnapa mocie U3BJIEUYEeHUS U3 IIJIAMEHH OCTBIBAET HE cpa3y — Oeperutech oxora. 3.B cnupToBKe copepKUTCS Toprovast >KUIKOCTb.
Huempykyus k 8inonnenuio:
1.IToaxmrounTe BEICOKOTEMITEPATYPHBIN AATYUK (TEpPMOTAPy) K PETUCTPATOPY JAHHBIX (KOMIBIOTEPY). 3aKpenuTe JaTYUK B IITATUBE TaK,
YTOOBI €ro KOHYMK Kacayics (GUTUIIS CIIUPTOBKH .
2 . 3axrurte cnupToBKyY. Korja nmokasanusi cTaOMIM3HPYIOTCS, 3aUIINTE 3HAYCHHE TEMIIEPATyphl Ha cxeMe Miiamenu (puc. 1).
3.IlepemenaiiTe JaTYUK TEMIIEPATypPhl B CAEAYIONIYIO TOUKY [IJIJAaMEHH B COOTBETCTBUU €O cxeMou. [[ist aToro ocnabnsiite MypTy u nepe-
Mernaire e€ (BMecTe C TamKoi M JaTYUKOM) B HY)kKHOe MecTo. Korja nmokasanusi cTaOMIM3HPYIOTCS, CHOBA 3aHOCUTE 3HAYEHHE TeMIIepa-
TYpbI B COOTBETCTBYIOIICH TOYKE HA CXEMY .
4 . Tak u3MepbTe TEMIIEPATYypy BO BCEX TOUKAX IMJIAMEHU, OTMEUEHHBIX Ha cxeMe . 5 . [loBTopuTe NelCTBUS CO CBEUYOM U CYXUM TOPIOYHM.




TOUKA !’POCTA

6.06parute BuuManue! [Ipu M3ydeHnH CTPOEHUS ITAMEHHU CYXOTr0 TOPIOYero uemoib3yercs 1/4 gactes Tabnerkn. Kycouek roprodero moMeriaoT Ha
KEpaMHUYECKYIO IUIUTKY.

Puc. 1. Touku nu3amMepeHus TeMIepaTypsbl MIaMeHH
7 . BHecuTe B 1miaMs COMPTOBKH HA TOJIMHUHYTHI TPOOHpPKY. M3BNIeKuTe mpoOUpKy U3 IUIAMEHH U PACCMOTPHUTE €€ MOBEPXHOCTb.
8 . [ToBTopuTe ombIT co cBevoid. Kakoro nera odpazosaics HanéT? Uto 310 3a BemecTBo? Pe3yib-
TaThl U3MEPEHUI/HAOIIOICHUI

Hcrounuk TemmnepaTypa okoso ¢utuis [TemriepaTypa B cpeiHeii ya- [TemmepaTypa B BepxHei |[UTo oOpa3oBaioch Ha
Ne  rerioTsl (Kycouka roprovero) CTH TUTAMEHH YaCTH TJIAMEHHU MMOBEPXHOCTHU MMPOOUPKHU
1 CrimpToBKa
2 Caeua
3 Cyxoe roprouee

Bui6oowi:

B BBIBOJIaX yKa3aTh, KAKOW UCTOYHUK TEILJIOTHI MPEIMOYTHTEIILHO UCIIOJIH30BATh B XUMUYECKOH JIA0OPATOPUH U TTIOYEMY .

Konumponvhwvie sonpochwi:

1 . Kakoiif HCTOYHUK TUTaMEHHU ObLT HCTTONIb30BaH? 2 . Kakasi yacTh iaMeHH caMasi Topsiaas?

3. Jlo kakoil MakCUMallbHOM TeMIiepatypbl yaaétcs nporpets repmonapy? 4 . Uto ropsdee — HEHTp MJIAMEHH UITH Kpasi?

5 . [louemy criUpTOBKA TOPUT MOYTH OCCIIBETHBIM TNIAMEHEM, a CBEYA — CBETAIMUM? MOKHO JI HCITOJIB30BAaTh CBEYH B JIAOOPATOPHH BMECTO

CIIUPTOBOK?

6 . Kakne npoayKThl rOpeHuUs OJIMHAKOBHI Y CIIUPTOBKY ¥ cBeun? 7 . 3amanue ais noarorosku k 'UA, BITP

[Tpu HarpeBaHuHU TBEPBIX BEIIECTB B MPOOUPKE HEOOXOAUMO: 1.B35Th MPOOUPKY B PYKU U HArpeBaTh Ty YaCTh, II€ JICKUT BEIIECTBO;

2.3aKpernuTh MPOOUPKY B IMITATUBE U HATPEBATh TY YacCTh, TJIE JISKUT BEIECTBO;

3.B35Th MPOOUPKY B PYKH, MPOTPETH BCIO MPOOUPKY, a 3aTEM TY YaCTh, TJI€ JIGKHUT BEIIECTBO;

4.3aKpenuTh MPOOUPKY B IMITATUBE, IPOTPETh BCIO TPOOUPKY, a 3aT€M TY YaCTh, TI€ JICKHUT BEIIECTRBO .

(ITpaBumnbHBIN OTBET: 4 .)

8.3amanue Uit pa3BUTHS QYHKIIMOHATIBLHOW IPaMOTHOCTH

B xnure Maiikna @apanes «/ctopusi cBe4r» aBTOP OMUCHIBAET ONBIT, KOTOPBIN OH IEMOHCTPUPOBAJI HAa CBOMX JIEKIUAX. B mumams |

CBEYH OH MOMEIIAJT U30THYTYIO CTEKJISTHHYIO TPYOKY. OIMH KOHEI] TPYOKH OIyCKaJICs HEJAIeKO OT (PUTUJISI, BTOPOM BBIBOJMIICS Ha

HECKOJIbKO CAHTUMETPOB OT TuIaMeHu. Uepe3 HeKoTopoe BpeMs K KOHILY TPYOKH MOTHOCHIIU TOpsiyto Tyduny. [losBisuiocs mia-

Ms1, KOTOPOE CYIIECTBOBAJIO OTAETHHO OT IJIaMeHu cBeud. Kak MOKHO OOBSCHUTH 3TO sIBJICHUE?

Otger: B 310i1 yacTu nmnamMeHu NpoucxXouT ucmapeHue napaduna. [lapsl mapadrna Ha Bo3Iyxe, MPU MOHKUTAHUH, 3aTOPAIOTCS. ~L
Puc. 2. OnpIT ¢ MI1aMeHeM CBeYr



JleMoOHCTpanMOHHBII 3KkciepuMeHT Ne 1. «Bwvldenenue u nonowienue menia — npusHaK Xumuueckou peaKyuuy TOUKA \‘POCTA
Teopernueckas yacte. Pabora mpoBoautTcs mnpu uzydeHuud Tembl «[Ipu3HAKM XUMUYECKMX peakluil». Brimenenue u !
MOTJIOIICHHE TEIUIOThI, U3MEHEHUE OKPACKU PACTBOPOB MJIM BEUIECTB, BbIICJICHUE ra3a SBIISIOTCS OCHOBHBIMH MPU3HAKAMU XUMUYECKUX PEAKIIUMN.
Taxxe uMeeT CMBICI IOBTOPUTH PabOTy MpU BBEJICHUU MOHATHUS «TEIUIOBOM 2P PEKT peaKkium .

[Ipaktudeckas yacthb. Llenp pabOTHI: MPOJEMOHCTPUPOBATH BBIACICHUE M IOTJIONMIEHUE TEIIa MPH XUMHUYECKHX peakmnusx. CBs3aTh MOKa3aHUS
JlaTYMKa TEMIIEPATyphl C OCA3ATEIbHBIMUA OLTYIICHUSMH.

Ilepeuenv oamuuxos yugposou 1abopamopuu. JATINK TEMIEPATYPHI TIIATHHOBBIM.

HononnumenvHoe obopyoosanue: 1Ba XUMUUYECKUX cTakaHa (50 mit), MpoMbIBajiKa C TUCTHILIUPOBAHHOM BOJOW, CTaKaH JJIs CIMBAa OTPaOOTaHHBIX
pacTBOpOB.

Mamepuanvt u peakmugol: ATFOMUHAEBAs IPOBOJIOKA WM rpanydibl, 20%-Hblil pacTBop ruapokcuaa Hatpust NaOH, 10%-Hblil pacTBOp yKCyCHOM
kuciiotel CH3COOH, runpokap6onat Hatpust NaHCO3 .

Texnuxa 6ezonacnocmu: 1 .PabotaTh B OuKax. 2.Tpebyetcst cobmogeHrne Mep 0€30MacHOCTH MpU paboTe ¢ TUAPOKCUIOM HATpUsi U
HarpeBaTeIbHBIMU MPUOOPaMH.

Uncmpyxkyus k evinonnenuro: 1.B xumuueckuil crakan Haneite pactBop wmwenoun NaOH. U3mepste ero temmnepatypy. [lomecture rpanyssl wim
MIPOBOJIOKY AJTFOMUHMSI TaK, YTOOBI HAJl HUMHU OCTaBaJICs cJioM kuakocTH. Korma HauHETCS peakuus, oOpaTUTE BHUMaHUE IKOJIHLHUKOB Ha BBIJIEIIEC-
HUE raza u yBeJIHueHue temreparypsl. JKenaTenbHO (eciau peakius UAET He CIHUIIKOM OYpHO) MPOWTH MO KJaccy W JaTh IIKOJIbHUKAM MOTPOTaTh
CTaKaH, 4ToObl yOE€IUTHCS, UTO €ro COJEPKUMOE pa3orpenoch. OTMEThTE MaKCUMaJIbHYIO TEMIIEpaTypy pacTBopa. [lomyueHHsbli pe3ynbTar 3aHecu-
Te B TaOIMILY .

2. ITpomoiiTe qaTYMK TeMIiepaTypbl Bool. B cTakan HaneiTe ykcycHyro kucioty Ha B 1/3 mo BeicoTe. M3MepbTe e€ Temiieparypy.

HebGonpmmmu mopuusMu HachIbTE TUAPOKAPOOHAT HATPHS, MOMEIINBAs JATYUKOM TemrepaTypbl. OOpaTuTe BHUMaHUE MIKOJLHUKOB Ha BbIEIe-
HUE Ta3a - MpU3HaK XUMUYECKOM peakiuu. [locmoTpute, kak nu3MeHsieTcs Temmneparypa. OTMeThTe MUHUMAIBLHYIO TEMIIEpATypy pacTBopa.
[TomyueHHBIH pe3ynpTaT YUSHUKH 3aHOCAT B Ta0nuiy.  Pesynbrarel n3mepenuit /Ha0mroaeHuit

Pearupyromue Belecrsa Havanbnas Temmneparypa MaxkcumanbHast/ MUHUMaJIbHAS Brinenenue nnm noriyomeHue
pacTtBopa TeMIIepaTypa pacTBOpa TEIJIOTHI

PacTBOp 11€7104M U AITFOMUHUI
PactBOp yKCYCHOM KHCIIOTHI U cOfia
Bv1600b1: Yka3aTh NpU3HAKM XUMUYECKUX PEAKLIUH.

Konumponvhvie sonpocwi:

1 .IlpuBenuTe npuMepbl peakluii, MPOTEKAIOUINX C BIJICIIEHUEM TEILIOTHI.

2 JIns mosryueHHst HeraméHoi n3BecTH Me MPOKaJIMBAIOT IPU BBICOKON TeMmepaTtype. K kakoMy TUITy MOKHO OTHECTH ATY peaKIuio?

3.3ananue ans noaroroBku k ['MA, BIIP: Tonbko xumuueckue SIBICHUS MEPEUUCICHBI B TPYIIIE:

1.'openue cBeun, BeINAZCHNUE H0XKIEBBIX Karelb, KureHue Boabl  2.CkucaHue si0J0YHOTr0 COKa, CKMCaHUE MOJIOKA, PACTBOPEHHE Mella B yKCyce
3.TasgHue cHera, IUIABJIEHUE CBUHIIA, IPOTYXaHUE KypUHOIO AiIa 4.00pa3oBaHue TyMaHa, FropeHHe OEHTaJIbCKOM CBEUH, TOPEHHE TPUPOTHOTO
rasa




TOUKA \’POCTA
JleMOHCTpaluOHHBIH IKcniepuMeHT Ne 2. «Pa3znoscenue 600bt I31eKmpuiecKum moKkom» '
Teopernueckas yacte. [lepen Hawamom pabOTHI clieayeT OOCYAUTH CO MIKOJbHUKAMU BOMPOC: MPOCTHIM HIIMA CIIOKHBIM BEIIECTBOM SIBIISICTCS BOJA.
[Tocne BBIABUIKEHHUS YUAIIMMUCS PA3IUYHBIX TUIIOTE3 YUUTEIb IPOCUT MPEUIOKUTH BAPUAHTHI UX SIKCIEPUMEHTAIBHON ITPOBEPKHU.

OOBIYHO JaHHBIN OMBIT PEKOMEHAYIOT MPOBOIUTE B pubope ['ohMaHa, yCTpOCTBO KOTOPOTO SBISETCS JOCTATOYHO CIOXKHBIM JJISI BOCBMHKIIACC-
HUKOB. Y 100HE€e ero npoBOJUTH B MPUOOPE I OIMBITOB C JIEKTPUUECKHUM TOKOM, HCIIONB3Yys B KauecTBe AnekTponuta 10%-Hblil pacTBOp TUIPOK-
CU/Ia HATPUS U CTAJbHBIC (JIydllle HUKEIEBBIC) AIEKTPOIbl. Bo M30ekaHne BCIICHUBAHKS PacTBOpa MPH JAEMOHCTPAIIMU K AJIEKTPOIIUTY CIEIYET J10-
0aBUTH 3TUIIOBHIN ciupT (Ha 4 00BEMA pacTBOpa AnnekTposnnta 1 066EM 95%-Horo pacTBopa ciupTa) .

[pakTudeckas gacteb. [lenb paboTel: chopMupoBaTh MPEICTABICHUS y yYAIIUXCs 00 aHAIM3E CIOXKHBIX BEUIECTB U M3MEHEHHH MOJICKYJI CIIOKHBIX
BEILECTB B X0/1€ XUMHUYECKHUX PEAKLIUM.

HHononnumenvnoe 060opyodosarnue: IpUOOP IS OTBITOB C AIEKTPUYECKUM TOKOM; HCTOYHUK MOCTOSHHOTO TOKA: MPOOUPKH - 2 IMIT., IPOHYMEPOBaH-
HBIC; TYYMHKA; COUPTOBKA; MPOOKU — 2 IIT, MUHLET .

Mamepuanet u peaxmusbei. cnupt 3TUNOBBINA, 10%-HbIH pacTBOP MIETOYH.

Texnuxa 6ezonacnocmu: PabotaTth B oukax. TpeOyroTcs crieruanbHble Mepbl 0€30MaCHOCTH MPHU paboTe ¢ TUAPOKCUAOM HATPUS .

Huempykyus k evinonnenuro: 1.3an10JHUTE 3JIEKTPOJUTHUECKYIO BAHHY U JEMOHCTPALIMOHHBIE TPOOUPKU PACTBOPOM 3JIEKTPOJIUTA 3apaHee, 10 ypo-
ka. 2.IlpoaemoHcTpHpyiiTe MPUOOP ydanumcsi, OObSICHUTE €ro YCTPOHCTBO U BKIIFOUUTE MOCTOSIHHBIN 2JIEKTPUIECKHM TOK.

3.Habmromaercst BbIClIEHHE Ta30B Ha 3JeKTpoAax npudopa. Obparute BHUMaHUE YUYalIMXCsl HA TO, YTO OJIMH M3 Ta30B BBIJICISACTCS UHTCHCUBHEN U
3aHMMAaeT B JiBa pasza 0oJbIIHii 00bEM IO CPABHEHHIO CO BTOPHIM ra3oM.

4.06cynure HaOIIOMAaCMbBIC TIPU3HAKN XUMHUYECKON PEaKIUU, CIIEIalTe MPEAOI0KEHUS O TOM, B KAKUX MPOOMPKAX HAXOMATCS KUCIOPOJ U BOJO-
POJI. DIEKTPOIIN3 MPEKpaTUTe, KOTaa B Mpodupkax Habepércs okosio 6 Ml BOAOPOAA U 3 MJI KUCIIOPO/Ia .

5.00patuTe BHUMaHHE Ha pa3IMYHbIe 00BEMBI COOpaHHBIX Ta30oB. [IpoOMpPKU MIIOTHO 3aKpOTE MPOOKAMHU MO CIOEM AJIEKTpoauTa. Tieromen y-
YUHOU OINpeAeNnuTe HAIUYUE KHUCIOpoAa B MpoOUpKe, TopsAlleidl JydMHOW MOJ0XKTHTEe BoAopo. [Ipeanmokure ydamumcs 3aHECTH Pe3yabTaThl
HaOJIIOZICHUH B TaONIHITY. Pesynbrarel HaOm01CHII

Howmep npoOupku O0béM raza HaszBanwue rasza

1
2
Bv1600b1: OTpa3uTh, YTO NPOUCXOAUT C MOJIEKYJIAMU CIIOKHBIX BELIECTB B X0/1€ XMMUYECKOM peaKIiHy.

Konmponvhvie 6onpocwi: 1. MOXKHO 11 110 BHEITHEMY BUy OTJIMYUTH a3 BOAOPOA OT ra3a kuciaopoaa? 2 .Kakue yacTUIbl COXPaHSIOTCS B XOJ€ MPO-
TEKaHHs PEaKLU Pa3JIOKEHUS BOJBI, a Kakue pazpymatorcs? 3 .Kak 1oka3zare, 4TO B COCTaBE caxapa CoAepKarcs aToOMbI yriepoaa’?

4 3ananue ans noaroroBku k ['MA, BIIP. [Ipu cobupanuu ra3oB uCHob3y0T IpUOOpPHI, IIpeicTaBlIeHHbIe Ha pUcyHKe. C MOMONIbIO, KAaKUX U3 YKa-
3aHHBIX PHOOPOB MOXKHO coOMpaTh Bogopo ? OOGOCHYHTE CBOIl OTBET, UCXO0/Is U3 CBOMCTB JAaHHOTO rasa.

Puc. 7. ITpuGops! 7151 cobupaHus ra3zoB

(A) (b) (B)




TOUKA \‘pocm
JleMoHcTpanMOHHBIH dKcepuMeHT Ne 3. «3aKOH cOXpaHEeHHsI MacChl BelleCTBY» '
Teopernueckas yactob. [Ipu n3ydeHUN JaHHOHM TEMBbI 11eIecO00pa3HO CO3AaTh MPOOIEMHYIO CUTYAIUIO, IS pa3peIIeHHs
KOTOPOM ydaluecs: BbIIBUTAIOT TUIOTE3bl, TPeOYIoIne dKCIIePUMEHTaIbHOU npoBepku. [Ipu o0OCykIeHnN MPeanoKeHHBIX BapUAHTOB MPOBEPKU
BBIJIBUHYTHIX THIIOTE3 BOCBMHUKJIACCHUKH MPEJIAaraloT pa3inyHble BAPHAHTHI KOHCTPYKIIUHU MPUOOPOB, T.€. MPOSBISIOT TBOPUECKYIO aKTUBHOCTH, B
X0J1e KOTOPOH MPOUCXOAUT MEPEOCMBICTICHHE TPUOOPETaEMbIX 3HAHUH.
Ha ypoxke yuammuecs y3natot o pabotax M. B. JlomonocoBa u A. JIaBya3be, MOCBSIIEHHBIX OTKPHITHIO 3aKOHA COXPAaHEHHS MAcChl BEIIECTB, (popmy-
JUPYIOT 3aKOH, IPUXOJAT K BEIBOJLY, YTO Macca BEIIECTB B X0/I€ PEaKI[UU JI0JKHA OCTaBAThCA MOCTOSHHOM. /|oOMBIINCH MOHUMAHUSI JAHHOTO TE3U-
ca, YUUTEJb IEMOHCTPUPYET SKCIEPUMEHT .
[TpakTryeckas yactb. L{enb paboThl: SKCIIEPUMEHTAIBHO J0Ka3aTh 3aKOH COXPAHEHHsI MacChl BELIECTB .
Hononnumenvrnoe 060pyoosanue. BeCbl TEXHOXUMHYECKHE WM AJIEKTPOHHBIE; CBeYa; K0oy0a MiIockogoHHas 250 Mit; J0KKa JUIsl CKUTAHUS BEIECTB.
Mamepuaﬂbl upeakmuebl: CBCYa.
Texnuxa 6ezonacnocmu: BBIIOIHIATH TPEOOBAHUS NPU PabOTE C OTKPHITHIM IIIAMEHEM.
Unempyryus k eeinonnenuro: Ha pbluaXHBIX WM JEKTPOHHBIX BeCcaX YpaBHOBEIIMBACTCS CBEYA, a 3aT€M YUHMTENb 3aKuraet e€. Yuamuecs HaOIt0-
JIAI0T, YTO B T€UCHHE ~1 MUH paBHOBECHE BECOB HApYIIACTCs, YalllKa C TOPSIICH CBEUON MOAHUMAETCS BBEpX. YUaluMcs 3aatoTcs Bonpockl: «Kak
MOKHO OOBSICHUTH HaOmonaemsbli pakt? Kak 3TOT ¢akT cornacyercs ¢ 3aKOHOM COXpaHEHHsI Macchl BemecTB?» OOCyKIeHHe JTaHHBIX BOIPOCOB
MPUBOUT YYAITUXCS K MBICIIH O TOM, YTO SKCIIEPUMEHT IPOBEAEH HEKOPPEKTHO, CICIYET U3MEHHUTh KOHCTPYKIIUIO IIPHOOPA.
VYuurens 3apaHee TOJDKEH MOATOTOBUTH KOJIOY AOCTATOYHO OOJBIIOr0 00bEMa C XOPOIIO TOJOTHAHHOW MPOOKO, B KOTOPYIO BCTAaBIIEHA JIOKEUKA.
B noxeuke 3akpersiercs ceeda. Beck npubop B cOope 3apanee ypaBHOBeInBaeTcsl Ha Becax (puc. 8) . Korpa yuamnu-
€csl IPUXOJIAT K BBIBOJY, YTO OMBIT CJIEAYET MPOBOJUTH B 3aKPHITOM MPUOOPE, YUUTETh AOCTAET BECHI C KOJIOOH, 3aXkKu-
racT CBCYy, 3aerHJIéHHy10 B JTOXXCYKE, BHOCHUT B KOH6y " IIJIOTHO 3aKPbIBACT. anmnecsl BUIAT, YTO PAaBHOBCCHC BC-
COB HE HapylIaeTCs B XOJI€ BCETO IKCIIEPUMEHTA .

Puc. 8. HpI/I60p AJI JEMOHCTpPAIMK 3aKOHA COXPAaHCHUS MACChI BCUICCTB

BriBOabBI:

B BbIBO/1aX HEOOXOAMMO OTPa3UTh TE3HC, YTO Macca BEUIECTB MPU MPOTEKAHUN XUMUYECKON PEaKIIUN COXPAHSIETCS .
Konumponvhvie sonpocwi:

3ananus A5 pa3BUTHS (PyHKIMOHAIBHON IPaMOTHOCTH

1.ITpu ropenun apoB ocTa&rcs 301a. Macca 30561 MEHbIIIE MacChl B3ATHIX Ul COKUTaHUs ApoB. Kak MOXKHO OOBSICHUTH 3TOT (aKT?

2. JInst IpUTOTOBIIEHHSI MSCHOTO OYIIbOHA TOBap B3s1 KycoK Msica Maccoit 1 kxr . Ilocie Bapku kycok msica cran Becuth 800 r . [Touemy macca
W3MEHWIACh?




TOUKA \!pocn

JlemoHcTpanmoHHbIH dKcepuMeHT Ne 4. «OnpenesieHne cocTaBa BO3YyXa»

Teopernueckas yacte. Ilepen mpoBeeHHEM SKCIEPUMEHTa yYaluMCcs HEOO0XOAUMO OOBSICHUTH YCTPOHCTBO

npubopa, 4To 03HAYAIOT JiesieHus. Takxke HeoOX0IMMO yOeIuThCs, YTO MPoOKa NpUOOpa repMETUYHO 3aKPBIBAET COCY/I.

[paktuyeckas yactb. Llenb paboThI: SKCIEPUMEHTAIEHO ONPEAETUTH 00BEMHYIO JIOTIO KUCIOPO/Ia B BO3IYXE .

Hononnumenvroe ob6opyoosanue: npuOOp JUIs ONPEIETICHUs COCTaBa BO3AyXa, IITAaTUB, CIMPTOBKA, CTEKIITHHASI [TAJIOYKA, JIyYUHA, CTAKAaH C BOJIOM.
Mamepuanwt u peaxmuevi. KpacHbIii Gpocdop.

Texnuka 6ezonachocmu’:. C 0OCTOPOKHOCTbIO 00paIaThCsl ¢ FOpsIUM GochopoMm.

Huempyxyus x gelnonnenuio:

1. KpucrannuzaTop HanoJ0BHHY 3anojJHUTE Bo1oi. Ha moBepxHocTh Boabl nomectute hapdopoByro yamky ¢ 1—1,5 r cyxoro kpacHoro gocgopa.
2.00paTuTe BHUMaHHE HAa HEOOXOJMMOE YCIIOBHE HKCIEPUMEHTa — BIaXHbIH (hocdop mcnonp3oBath Hedb3s! Dochopa TOMKHO OBITH B3ATO
Oosblie, yeM TpedyeTcst Ul CBA3bIBAHMS BCEr0 KUCI0PO/a, HAXOASIIErocs B COCy/e.

3.0tkpoiiTe MpoOKy MpUOOpa U MOMECTUTE KOJIOKOJI B KPHCTALIM3ATOp ¢ BOAOH. Ilorpy3ure KOJOKOJ B BOAY HACTOJBKO, YTOOBI YPOBEHb BOJIBI
COBIIAJIaJl C HYKHUM JieJIeHneM KoJsiokona. [Ipu 3ToM HUKHMI Kpail KOoJIOKOIa He JOJDKEH JI0XOAUTh 0 AHA KpucTauiniaropa . [l 3Toro Koinokosu
3aKpenuTe B IITATHBE WM TOMECTHTE Ha THO KPHCTAIIM3ATOPA ABE CTCKJISTHHBIC TAJIOUKH .

4.CWIIbHO pa3orpeB KOHEll CTEKJIIHHOM MaJlouKU, OIycTUTE €€ B KOJIOKOJ U noaokrute hocdop. Kak Tonpko gocop 3aropencs, ObICTPO  U3BIEKU-
TE MaJOYKy U 3aKPOHTE KOJIOKOJ MpoOKoii. Komokom 3anonHseTcst rycThIM OEIbIM ABIMOM, COCTOSIIIIMM U3 YacTH4eK (hochopHOro aHTHApHIA.

5.11pu ropenun pocdopa 06bEM BO3yxa BHYTPU KOJIOKOJIA BHAYaJle OT HAarpeBaHHUs HEMHOT'O YBEJIMUYUBACTCS, a YPOBEHb BOJbI B KOJIOKOJIE MOHHU-
xaercs . [To Mepe pacxo/10BaHUsI KACIOPO/Ia TUIaMsl TIOCTETIeHHO racHeT. bemnbiit pochopHblii anruapu pactBopsiercst B Boje . Cocy oxiaxaaercs,
ra3 B KOJIOKOJIE IIOCTEINIEHHO YMEHbIIAeTCsl B 00bEME . YPOBEHb BO/IBI B KOJIOKOJIE MOBBIIIAETCS . B KpucTanausaTop JoseiTe BoJbl B TAKOM 00beMe,
YTOOBI BHYTPH M CHAPYKU KOJIOKOJIA YPOBHH OBUIH OJTMHAKOBHI M COBITAJIANI CO BTOPBHIM JICJIEHUEM KOJIOKOJIA.

6 . OTkpoliTe mpuOOp U NMPH MOMOIIU TOPSIIEH TydHHbI YOSIUTECh B TOM, YTO OCTaBIIMICS B KOJOKOJIE I'a3 HE MOIeP’KUBAET FOPEHHUS.

Pesynbrarel HabmoaeHUI

Yucno aenenuit B npudope, Yucno nenenuit B mpudope,
3aMoOJIHEHHBIX BO3IYXOM (J10 3aMoOJIHEHHBIX ra3aMHu (Tociie Kakoii raz nmpopearupoBai?
MPOBEICHUS PEaKIIUH) MPOBEICHUS PEaKIINH)

BbiBOAbI:

B BBIBOJAX yKa3aTh COJepIKaHHe KUCI0Poaa B Bo3ayxe (B ).

Kontponbabie Bompocskr: 1.Kakoii ra3 pacxomyercs npu cxuranuu gocdopa B Bozayxe? 2.Kakoit 006EM kuciaopoaa B Bo3ayxe? CKOJIBKO 3TO CO-
ctaBisieT B mpotieHTax? 3.Ilouemy amst mpoBeaeHHs SKciepuMeHTa 0epyT u30bIToK docdopa?

4.Kakoii ra3 ocTayicsi B KoJIoKoJie rmocie cropanust pocdopa? 5.3ananus ais noarorosku k ['MA, BITP

VYKaxkuTe, B KaKyr0 TPYIITY BXOAST BEIIECTBA, 3arPSA3HSIONINE BO3IYX:

1.BOJISTHOM Map, YIVIEKUCIIBIN ra3; 2.CEpHUCTBIN a3, OKCUIbI a30Ta; 3. KUCIOPO, a30T; 4.refnid, KUCIOPOT



TOUKA \!pocm

9 knacc

JdeMoHcTpanuoHHbIil 3kciepuMeHT Ne 1. «TemoBoii 3¢ ¢eKT pacTBOpeHHs BelecTB B BOJe»
Teopernueckas yacts. PacTBOpeHne BEmecTB MpeAcTaBisieT co00il caoxHOe (PU3NKO-XUMHUECKOE SIBJICHHUE, 3aBUCSIIEE OT MPUPOJIBI PACTBOPEHHO-
'O BEILECTBA U PACTBOPUTES, OT TEMIIEPATyphl U KOHLIEHTPALMK 00pa3yIoLerocs pacTropa.

[Ipu pacTBOpeHMM KPUCTAUIMYECKUX BELIECTB B BOJE MIPOUCXOIAT TPU OCHOBHBIX Ipouecca. 1.Pa3pyiienne kpuctayummueckoil peméTkyu pacTBops-
€MOTr0 BEIECTBAa — YHJOTEPMHUYECKHI ITpoLecC.

2.I'upparanus, T.. B3aMMOJENHCTBHE YaCTULL (MOHOB MJIM MOJIEKYJ) PACTBOPSIEMOI0 BEIIECTBA C MOJIEKYJIAMHU BOJbI — 3K30TEPMUUECKHI IpoIiece .
3.IlepeHoc ruipaTupoOBaHHBIX YACTULl OT IPAHUIBI KPUCTAJUI-PACTBOP B OOLIMI 00BEM pacTBOpa, 3TOT MPOLIECC HE COIPOBOXKAACTCSI HU BBIICICHU-
€M, HU IIOTJIOIEHHUEM TEILIOTHI.

B 3aBucumocT oT TOro, TemioBoi 3¢h(dekT Kakoro u3 AByX MPOLECCOB (pa3pylleHHne KpHcTalia WM THApaTalys 4acTUll) mpeobnanaer, oOuini
TETIOBON 3(PPEKT pacTBOPEHMS MOKET OBITh BEIMYMHOM MOJIOKUTEFHON HITM OTPULIATEIILHOM.

IIpakTuyeckas 4acTb. [Jenb pabomei. ONPEAEAUTh TEMI0BOM 3((EeKT pacTBOPEHUS CEPHON KUCIIOTHI, THIPOKCUIA HATPHUS U HUTPATa aMMOHMS .
Ilepeuenv oamuuxos yughposou 1abopamopuu’. NATINK TEMIIEPATYPHI TUITATHHOBBIH .

Hononnumenvnoe obopyoosanue: ctakan Ha 150 M — 3 IT.; CTEKIsTHHAS MTAT0YKa; IPOMBIBAJIKA; MepHas MpoOupKa; MIrnareib — 2 T .
Mamepuanvt u peakmuebvi: cepHas Kuciota (KOHI .); TUIPOKCH] HATPUS KPUCTAIUIMYCCKUIT; HUTPAT aMMOHUS .

Texnuka 6e3onacnocmu: 1.CepHasi KUCIOTA U TUAPOKCHU]L HATPUS SBJISIIOTCS arpecCUBHBIMH BelecTBamMu. HeoOxonumo ocreperarscst UX Ionaja-
HUS Ha KOXKY U ozexny. 2.bepeus rmaza! 3.HeoOxoaumMo moMHUTH paBmilo pa3BeaeHus kuciot. 4.Ha pabouem mecte MOKHBI OBITH HEHTpaIN3y-
Io1IMe cpeacTBa: 2%-Hble pPacTBOPBI THAPOKAapOOHATa HATPUS U YKCYCHOM KHCIIOTHI.

Hucmpykyus K 6b1noaHeHuio:

1.B nepBsiii ctakan HaneiTe 50 it Bozibl.  2.C MOMOIIBIO JaTYMKa ONpPEAeTUTe e€ TeMIeparypy.

3.01rmeppTe 10 M KOHLIEHTPUPOBAHHOW CEPHOM KUCIIOTHI U MEAJIEHHO, IIPU NMEpPEMEUINBAaHUN PAacTBOpPA CTEKJIIHHOW MaJOYKOM BIMBANTE CEPHYIO
kucinoTy. Obparute BHUMaHHME Ha MOPAJOK CMELIMBaHUS BOJbI U cepHOMl kucnoTsl! Ciequre 3a U3MEHEHHEM TeMIIepaTypbl P PaCTBOPEHUH KU C-
notel. Haubosee BbICOKOE MOKa3aHKUE TEMIIEpaTyphl 3aHECUTE B Ta0IuUIly. [laTynk TIaTeIHbHO MPOMOMTE BOJIOM.

4.Bo BTOpOM CTakaH IOMECTUTE OKOJIO 8 I TBEPIOTO MOPOIIKAa THAPOKCHIA HAaTpus U BielTe 50 Mi1 Boasl. OnycTuTe JaTYMK TEMIIEpATyphl U Iepe-
Memniaite pactBop. OTMEThTE caMO€ BBICOKOE 3HaU€HUE TeMIrepaTypsl. TiiareabHO MPOMOITe JaTYMK BOJOM.

5.B Tpertnii cTakaH HachIIbTE 15 I' METKOKPUCTAIUTMYECKOTO HUTpaTa aMMOHUs U npuiieiite 50 M Boasl. OmycTuTe 1aTYUK TeMIepaTypbl U ObICTPO
nepemMeniaiite pacrsop. Hanbosnee HU3Kk0e 3HaUeHNE TEMIIEPATyphl 3aHECUTE B TaOIUILY.

PesynbTatel n3mepenuil/Habmo1eHuit

Hccnenyemas cucrema JIMCTHILTHPOBAaHHAs BOJIA Boga + H2SO4 | Boga + NaOH Boma + NH4ANO3

Temneparypa, °C
Buvi600vi:
OTpa3zuTh, Kakoii TernoBoi 3pdekT mpeobiaasaeT mpyu paCTBOPEHUU B BOJIE CEPHON KUCIIOTHI, HUTpaTa aMMOHUS, THAPOKCHIA HATPHSL.
Konmponvhwvie 6onpocoi:

1.06BscHUTE, TOYEMY IIPU PACTBOPEHHUM OJTHUX BEILIECTB B BOJIE BBIACISAETCS TEIJIOTA, IPYTUX — MOTJIOLIAeTCs.

2.Ilpeanonoxute TEII0BOM 3P PEKT mporiecca pacTBOPEHHS B BOJIE THAPOKCHIA KaJIHSL.




TOUKA \‘pocm
IIpakTuyeckasi padora Ne 1. D1eKTPOJIUTHI M HEIITEKTPOJIUTHI \

Teopernueckas dacTthb. [Ipu pacTBOpeHUH B BOJ€ MOHHBIX COSAMHEHUMN TMOJISIPHBIC MOJIEKYJBI BOJBI OKPYKAIOT (COJIBBATHPYIOT) 3apsyKEHHBIC HOHBI,
NEepeBois UX B pacTBOP. MoeKysIsIpHbIE COETUHEHUS COJIbBATUPYIOTCS, HO HE pacnaJaroTcsl Ha MOHBI . B mepBoM ciyyae pacTBOp MPOBOJAUT 3JIEKTPH-
YECKUH TOK, BO BTOPOM HET .

Onpenenuth NPUHAAJICKHOCTh BEIIECTBAa MJIM PAacTBOPA BELIECTBA K AJIEKTPOJIUTAM MOXKHO NPHU MOMOIIM U3MEpPEHHUs JIEeKTpornpoBoaHocTU. Eciun
AIIEKTPOIPOBOTHOCTH BEJIMKA, TO UCCIEAYEMbI 00BEKT — IEeKTPOoInT. Eciu 3HaueHue 31eKTponpoBogHOoCcTH MeHbIIe 20 MKCM/CM, TO 3TO HEINIEKTPO-
JIUT .

[TpakTHyeckas 4acTb.

Llenv pabomol. onpenenuTh MPUHAJJICKHOCTD BEIIECTB, CMECe BEIIECTB U PACTBOPOB BELIECTB K 3JEKTPOIUTAM U HEDJIEKTPOIUTAM .

Ilepeuens damuuxos yugposou 1abopamopuu: NATIUK IEKTPOIPOBOAHOCTH . JlononHuTenpHOEe 000pyI0BaHKe: cTakaHbl HAa 50 MII; IITaTUB C 3aKU-
MOM; MPOMBIBAJIKA . MaTepuaibl U peakTUBBI: JUCTHILIMPOBAHHAS BOJA; 10 20 MJI STHJIOBOTO CIIUPTA, OEH3UHA, KEPOCHHA; 5%-HOT0 pacTBOpa caxapo-
3bl, pacTBopa crupta (1:1), 5%-Horo pactBopa xjopuaa HaTpusi; 5%-HOTo pacTBOpa XJIOPOBOAOPOAa; 5%-HOro pacTBopa rMpOoKCHIa HATPHs, MOBa-
peHHas coib (TBEpAast), caxap (TBEPABIIL) .

Texnuxa bezonacnocmu. Ilpu paboTe ¢ TOPIOYMMH KUIKOCTAMH (CIIUPT, OCH3MH, KEPOCHH) BOIM3U HE IOJDKHO OBITh OTKPBITOT'O OTHSL.

Huempykyus k 6einonenuio:

1.B crakan moMecTUTE MOBAPEHHYIO COJIb U OMYCTUTE B CTaKaH JATYUK JIEKTPONPOBOAHOCTH . [IpoBOAMT M COJb ANIEKTPpUUECKH TOK?
2.Ananoru4Hble AEHCTBUS MPOBEIUTE C caxapo3oil . 3 . B crakan Hanelite 20 MJI HCCIIElyeMOT0 pacTBopa.

4.0nycTuTe B HETO JAATYUK 3JIEKTPOIPOBOIHOCTH, 3aKPEIUIEHHBIN B Janke mratuBa. HabmionaiTe 3a M3MEHEHHEM 3HAU€HUS AJIEKTPOMPOBOIHOCTH.
Koria mokaszanus qaTduka nepecTanyT U3MEHSThCS, 3aUITUTE €r0 3HAUCHUE B TAOIHILY .

5.00parute BHMMaHue! JlaTuMk TOcCIe KaXKIOTO OIbITa THIATENHFHO MPOMBIBAETCS BOAOH. 6.3aTeM AAaTYUMK OMYCTUTE B CIEAYIOIIUNA PacTBOp .

AHaJorn4HbIe TEHCTBUS NPOJAEIaNTe CO BCEMHU PaCTBOPAMHU. Pesynbrarel namMepenui
Ne onbrra | HazBanue BeriecTBa, pacTBOpa | 3Ha4€HHUE JIEKTPOIIPOBOAHOCTH, MKCM/CM DNEKTPOIUT UIH HEDIIEKTPOIIUT
1
2

Konmponvnsie sonpocoi:

1.O0pamiaroT BHUMaHUE, YTO HU JUCTUUIMPOBAHHAS BOJAA, HU TBEPHAS COJIb HE TIPOBOJAT JIEKTPUUECKOTO TOKA. TeM He MEHee pacTBOpP COJIU B BOJIE
MPOBOAMT IEKTPUUECKUN TOK. ITO 3HAUUT, YTO B PACTBOPE OTKYA-TO MOSBISIOTCS MOABMXKHBIE 3apsbl. [1oa 3To HaGmoieHne BBOJSAT ONpeieiieHHe
AJIEKTPOJIUTA U MEXAHU3M DJIEKTPOIUTUUECKON TUCCOIHAIIH.

2 . Bcerga nu BOAHBIE PacTBOPHI BEIIECTB MPOBOAT dJIeKTpUuueckuil Tok? He Bcerga, T.e. HEKOTOpHIE BEIIECTBA HE JAIOT MOHOB MPU PACTBOPEHUH .
DTO — BEIlIECTBA C MOJIEKYJIAPHOU KPUCTAUIMYECKOM peméTkoil.  3.3amanusd aisa noarotoBku k ['IA, BITP

A) K xoponio pacTBOpUMBIM 3JIEKTPOIUTAM OTHOCSATCS:

l.ruapoxcun 6apus; 2.¢ocdat maruus; 3.cyabdun meau(ll); 4.xkapOonar kambus.

b) DnexTpudeckuii TOK IPOBOJIUT:

1.pacTBOp ATUIIOBOIO CIUPTA; 2.pacTBOP MIUUEPUHA; 3.paCTBOP TIFOKO3bI; 4.pacTBOP TUAPOKCH/IA KAJIBIIMS.

JlaGopaTopHslii onbIT Ne 1. « Biusinne pacTBopUTEJIsI HA TMCCONHALHIO



TOUKA \!pocm

Teopernyeckas yacTb. Bo MHOTHX XJIOpUIax MEPEXOAHBIX META/UIOB CBSI3U MMEIOT B 3HAYUTEIBLHOW MEpe KOBAJICHTHBIN XapakTep . MajaonoJisipHbie
pacTBOpUTENH (CIUPT WIM ALIETOH) COJbBATHPYIOT MOJIEKYJIbI LENMUKOM. [Ipu 100aBieHN BOABI OHA CONBBATUPYET MOHBI, BHI3BIBAS 3JICKTPOIUTHYE-
CKyI0 aucconmanuio . L[BetT pacTBopa npu 3ToM U3MEHSIETCS], a AJIEKTPOIPOBOIHOCTh PE3KO BO3PACTAET .

[paktudeckas yacTb. Llens paboThl: chopMupoBaThH MPEACTABICHUE O POJIH PACTBOPHUTENS B JIEKTPOTUTHICCKON JUCCOIIAAIIIH.

Ilepeuens oamuuxoe yughposoti 1abopamopuu. JaTINK FNEKTPOIPOBOJTHOCTH .

Hononnumenvroe o6opydosanue: 1Ba BICOKUX XUMHUYeCKuX cTakaHna (50 mi); CTeKIIsIHHAS TaIovKa.

Mamepuanwt u peaxmuswvr. CUCI2 6e3B0aHBIH (MMeeT KOpUUHEBbIi 1BET . [loyTyyaroT, HarpeBast KPUCTAUIOTHAPAT B YaIlIKe JJIsl BHIMAPUBAHUS . XPAHAT
B IJIOTHO 3aKPBITOM COCY/IE€); alleTOH WJIU CIIUPT .

Texnuxa 6ezonacnocmu: 1 . CiupT ¥ alieToH — roproyne Bemectsa. He ucnonpzoBats oTKpbITOE I1aMsl. CrienpaibHble Mephl 0€30acCHOCTH IpU pado-
T€ C TOPIOYUMH KUJAKOCTAMU. M30eraTh monagaHus cojiei Meau Ha KOXKY U OJICKY, TaK KaK OHU sI/TOBUTHI.

2 . Ilpu momaganuy CMBITh XOJIOIHOM BOION O€3 MbLia.

Hncmpykyus k blnoaHenuio:

1.B xumuueckuii crakan HaceinbTe ~0,5 T 6e3BoaHOr0 Xmopuaa meau (1) CuCl2 u naneiite ~25 M1 cimpTa WM aleToHa .

2.PacTBOpUTE BEIIECTBO, NIEPEMEIINBAsT COJIEPKUMOE CTaKaHA CTEKJISTHHOM Maloykod. Eciu pacTBOPUTH COJIb MOJHOCTHIO HE YHAETCs, aKKypaTHO
cleliTe MoMy4YeHHBIH PacTBOP B IPYroi CTaKaH.

3.Ilorpy3ute B pacTBOp MIYI AaTUYUKA JIEKTPOIMPOBOJHOCTH U U3MEPHTE IIEKTPOIPOBOTHOCTD .

4.0O0paTuTe BHUMaHUeE Ha LBET pacTBopa. [Ipuneiite k pactBopy 25 M Bozsl. [lepemernaiite, oOpatute BHUMaHHE Ha U3MEHEHUE OKPACKHU.

5.M3MepbTe 3IIEKTPOIIPOBOIHOCTH IIOJIYYEHHOI'O pacTBOpa .

PesynbTarsl n3mepenunil/Habmo1eHuit

BemectBo DIIEKTPONPOBOTHOCTh B CIIUPTE (AIIETOHE) DIIEKTPOMPOBOIHOCTH MOCTIE T00aBICHUS BOJIBI

Xmopun meau (I1)
Bbi600b1: OTpa3uTh BAUSHUE PACTBOPUTENS HA SJIEKTPOIPOBOTHOCTD COJIH.

Konumponwvnwle sonpocwi: 1.0 4éM CBUIETEIHCTBYET POCT 3IEKTPOIIPOBOIHOCTH COJIH TIpH jo0aBiaeHun Boabl? 2 . [ToueMy U3MeHsIeTCs IIBET pacTBopa?
3 . Kak BiusieT mpupo/ia pacTBOPHUTEINS Ha JIEKTPOTUTUIECKYIO AUCCOIUAIINIO?

Jla6opaTopHblii onbIT Ne 2. «CujbHBIE U cJ1a0ble 3JIEKTPOJIUTHD)

Teopernueckas 4acTb. DJIEKTPOIUTAMHM HA3bIBAIOTCS BEIIECTBA, paclajarollvecs Ha MOHBI BCIAEACTBHE AJIEKTPOIUTUYECKON

JTUCCOLMAIIMU. PacTBOPBI ANEKTPONUTOB SBISIOTCS TPOBOAHUKAMHU BTOPOTO POJIa, TaK KaK MPOBOJISAT AIIEKTPUUIECKUI TOK 3a cuéT noHOB. 1o criocobHo-
CTH K DJIEKTPOJIMTUYECKON JUCCOIMAIINH AJIEKTPOIUTHI YCIOBHO PA3/ICNSIOT Ha CHIIbHBIE U claObie. CHITbHBIE DJICKTPOJIUTHI MPAKTHYECKHU TMOTHOCTHIO
JUCCOLIMMPOBAHBI HA HOHBI B pa30aBIEHHBIX pacTBOpax . K HUM OTHOCSTCS MHOTHE HEOpPTraHUYECKHE COJIM, HEKOTOPhIE KUCIOTHI M HIEIOUN

. Crma0pIe 371eKTpO- JIUTHI JIMIIb YACTUYHO TUCCOIMUPOBAHBI HA MOHBI, KOTOPBIE HAXOIITCS B JUHAMHUYECKOM PaBHOBECHHU C HEAMCCOIMHPOBAHHBIMU
MoJekynamu . K ciiaGpiM 31€KTpoIUTaM OTHOCSITCSI MHOTHE OpTaHUYECKHE KHCIOTH M1 OCHOBAHHUS .

[IpakTuueckas 4acth. [enb pabomel: ONPENEINTh, SBISIIOTCS JIM BBIJAHHBIC BEIIECTBA CHJIBHBIMU WIIM CITA0BIMU JJIEKTPOJIUTAMU Ha OCHOBAHUH U3MeE-
pEHUS AIEKTPONPOBOAHOCTH UX PACTBOPOB .

Ilepeuenv damuuxos yugposotl nabopamopuu’: NATINK IEKTPOIPOBOTHOCTH .

HononnumenvHoe 060pyoosanue: TpU XUMHUECKUX cTakaHa (25—>50 mut), mpombIBajiIKa ¢ TUCTHILTUPOBAHHOMU BOJOH .

Mamepuanwt u peaxmusnt: 10 Y%-Hbie pacTBOPHI COJISTHOM, a30THOW M YKCYCHOM KHCIIOT (KeJaTeNIbHO B KarelbHUIaX ); (GUIbTPOBATbHAS Oymara .




y TOUKA \’pocu
Texnuxa bezonacnocmu: CobnroganTe Mepbl 0€30MaCHOCTH MPU PabOoTe C KUCIOTAMH M IIEITOYAMH. \

Hucmpykyus K 6b1n0IHEHUIO:

1.B tpu ctakana HanenTe 1mo 25—>50 Ml TUCTUIUTUPOBAHHOMN BOJIBI.
2.B niepBrlii cTakaH 100aBbTe 1 KaIio YKCYCHON KMCIOTBI, BO BTOPOM — COJISIHOM, B TPETUI — @30THOM.

3.M3MepbTe 31eKTpONpOBOJHOCTb KaXKA0I0 pacTBOPA, BHITHPAs LIyI (GHIBTPOBAIBHOM OyMaroi mocsue Kaxaoro M3MepeHus .
Pesynbratsl uzmMepenui

Ne mpo6b1  [3HaUeHUE HTEKTPONPOBOIHOCTH, MKCM/cM  [Ha3BaHMe BBIJAaHHOTO BELIECTBA

1
2
3

Bvi6o0owvi: OTpazute NprUHAICKHOCTD BEIIECTB K CHIIBHBIM U CJIA0BIM 3JIeKTpoiuTaM. KOHTpOIbHBIE BOITPOCHI:
1.IToueMy pacTBOp COISHOM KMCIOTHI JIy4llI€ IPOBOAUT NEKTPUUECKUHN TOK IO CPAaBHEHHIO C PACTBOPOM YKCYCHOM KUCIIOTHI?
2.K KakuM 3JI€KTPOJIUTaM OTHOCUTCS pacTBOP a30THOM KUCHO0ThI? 3 . 3amanue i noarotoBku k 'NA, BITP

DopMyITBI TOJIBKO CIIA0BIX AJIEKTPOIUTOB MPEICTABICHBI B PAIY:
1.Ca(OH)2, H2S, H2S04 2.H2CO3, NH3-H20, H2S 3.KOH, KNO3, HCI 4.ZnSO4, MgCI2, HBr

JemMoHcTpanuoHHbIi onbIT Ne 2. «M3yueHue BAUSIHUA PA3JHYHBIX (PAKTOPOB HA CKOPOCTH PeaKHI)

Teopernueckas yactb. CylecTBYIOT pa3Hble MOAU(DUKALMU Tpubopa JUIsl U3yYeHHUs XUMHUUYECKUX peakiuil. B oHONH KOHCTpYKLIMHU pOjb pPeakTopa Bbl-
HOJIHSIET OOBIYHAS MPOOUpPKa, B IPYroii, Oojee coBpeMeHHOH, — cocya JlanaonbTa.

OnHako TeXHMKa JEMOHCTpAlMK YKCIEpUMEHTa OCTaEéTCsl OJJUHAKOBOM. MeHseTcs TUIb NOPs/I0K CMEIIMBAHUS pearnpyouux BemecTs. CHavana B
IPOOUPKY-PEAKTOP 3JIMBAETCS PACTBOP KUCIIOTHI, @ B HETO MTOMEIIAETCs TBEP0E BELIECTBO (IIMHK, MPaMop).

[TpakTuyeckas yacTb. L{esnb paboThI: U3yYUTh BIMSHHUE PAa3IUUHBIX (PAKTOPOB Ha CKOPOCTh XUMHUECKON PEaKIHH.

Ilepeuens oamyuxos yugposoti 1abopamopuu’. JATINK TEMIIEPATYPHI ITITATUHOBBIM.

Hononnumenvrnoe 0b6opyoosanue. IpuoOp A U3YyYEHUSI CKOPOCTH XMMHUYECKMX PEaKLUi; 3JIeKTpUYecKas IMJINTKa; cTakaH XUMuU4eckuid Ha 250 mur; mima-
TeNb; KPUCTAJUIN3AaTOP Ul IPOMbIBaHUS cocynoB JlannonbsTa; npooupku I[1X-21 (3 wr .) .

Mamepuanet u peakmugut: consiHas kuciota (4%-nerit); consiHas kuciaota (10%-Helil); KycOYKH Mpamopa; OpOIIOK MpaMopa; YKcycHast kuciota (6%-
HBII); [IUHK; TTIepoKcu Bogopoa (3%-uslif); muokcua mapranma (IV) .

Texnuka 6e3onacnocmu.; CobitoaTh MpaBuia paboThl ¢ KUCIOTaMH U HarpeBaTeIbHBIMU 3JIEKTPUYECKUMU IPUOO- PaMU .

Hucmpykyus K 8bInOIHEHUIO:!

Onvim 1.BaustHue npupoabl pearupyromux BeIIeCTB Ha CKOPOCTh XMMUYECKOH peakiuu

B oxnHO koneno cocyna Jlanmonbra Hanelite 3 mur 1 M pacTBop yKCyCHOH KHCTOTHI ([6%-HBII pacTBOp), B APYroe KOJCHO MOMECTUTE 2—3 TpaHyIIbl
nrHKa. Bo BTopoit cocyn Jlan- nonpTa Haneite 3 M 1 M constHo# kucnoTsl ( 4%0-HbIii), B IpYroe KOJIEHO — 2—3 rpaHyisl uHKa . [Ipucoenunute co-
cynsl JlaHmonbTa K MAHOMETPUYECKUM TPYOKaM.

Obpamume enumanue! OTHOBpEMEHHO MepenenTe KUCIOTh B cocyaax JlanaonabpTa k rpanynaM 1uHka. CpaBHUTE YPOBHHU JKUJKOCTH B MAaHOMETpUYE-
CKUX TpyOKax. VYyamuecs 1enaroT BbIBOJ O Pa3HOW CKOPOCTH XUMUYECKUX PEAKIHI .



Onwvim 2. BnusiHue KOHIEHTPAIMU PEearupyoliuX BEeIIeCTB Ha CKOPOCTh XMMHUUYECKOM peaKkIiu
B oano koneno cocyna Jlangonera Haneiite 3 mut 4%-HO# CONSTHOM KUCIOTHI, B JPYroe KOJEHO MmoMecTtuTe 2—3 rpaHysbl HUHKA . Bo BTOpo# cocyn
Jlanponpra Hanelte 3 M 10%-HOH COJIIHOM KUCIIOTHI, B APYroe KOJIEHO — 2—3 rpanyisl HuHKa. [Ipucoequnure cocynpl JlannoapTa K MaHOMETpHUYE-
CKUM TpyOKam.

O6patute BHuManue! OTHOBPEMEHHO MepeneiTe KUCIOoThl B cocyaax Jlanmonera K rpaHysiaMm nuHka. CpaBHUTE YPOBHHU KHJIKOCTH B MaHOMETpUYeE-
CKHX TpyOKax. VYyammuecs 1eNarT BbIBOJ O Pa3HOW CKOPOCTH XUMUYECKUX PEAKLIUM.

Onwvim 3. BiusHue TemMrepaTypbl pearupyroinux BeIECTB Ha CKOPOCTh XUMUYECKOM peakiuu

B onno koneno cocyaa Jlannonsta Haneire 3 ma 10 % cosisiHON KUCIIOTHI, B APYTroe KOJIEHO TOMEeCTUTe 2—3 rpaHyiibl IIuHKa . Bo BTOpoi cocyx Jlan-
nosibta HasienTe 3 mur 10%-Ho# comsi- HOM KHUCIIOTHI, HarpeTo Ha BoasiHOM OaHe 10 50 °C, B apyroe kojeHo — 2—3 rpaHyinbl uHKA. [Ipucoenunure
cocynel JIaH07bTa K MAHOMETPUUECKUM TPYOKaM.

Oo6patute BHuManue! OTHOBPEMEHHO MepeneiTe KUCIOoThl B cocyaax JlanmonpTa K rpaHyiaMm nuHka. CpaBHUTE YPOBHU KHJIKOCTH B MaHOMETpUYeE-
CKHX TpYyOKax. VYyamuecs AearoT BbIBOJ O Pa3HOW CKOPOCTH XUMUYECKUX PEAKIIHM .

Onwvim Ne 4. BnusiHue TOBEPXHOCTU COIIPUKOCHOBEHUS PEarupyroiX BEIIECTB Ha CKOPOCTh XUMUYECKOW peaKiuu

B onno xoneno cocyna Jlannonbsra Hanelre 3 M 4%-HON COJITHOM KHMCIIOTHI, B JPYroe KOJEHO oMecTuTe 1 r Mpamopa, B3SITOro B Buje Kycouka. Bo
BTOpOU cocyn Jlangonera Hanente 3 M 4%-HOU CONSIHOM KUCIOTHI, B Apyroe KoieHo — 1 r nopouka mpamopa. [Ipucoeaunure cocynel Jlangonera k
MaHOMETPHYECKUM TPYOKaM.

Obpamume eénumanue! OTHOBPEMEHHO TepeneiTe KUCIOTh B cocynax Jlanmonbra Kk Mpamopy 1uHka. CpaBHUTE YPOBHH KUAKOCTH B MaHOMETpHUYE-
CKUX TpyOKax. VYyamuecs AenarT BbIBOJ O pa3HOW CKOPOCTH XUMHYECKUX PEAKIIUM.

Onwvim 5. BnusiHue KaTtaau3aTopa Ha CKOPOCTh XUMUYECKOM peakiuu

B crakan ¢ Bogo#, Harpetoii 10 50 °C, nomectute 2 1€MOHCTPaLlMOHHbIE TPOOUPKH ¢ 2 Ml 3% -HOTO pacTBOpa epokcuaa Boaopoaa. BeinepkuBaroT
IpoOUPKH B BOJIEe OKOJIO 2 MUH. M3BIekuTe NpoOMpKU M3 BOASIHON OaHU M MPOJEMOHCTPUPYHTE ydallUMCs pe3yJibTaT — Ha CTEHKaX MPOOMPKHU MOSIBH-
JUCh My3BIPBKU Ta3a Kuciaopona. B onHy n3 mpoOupok BHECHTE Ha KOHUMKe Himnarens auokcua mapranna (IV) . HaGnronaroT sHeprudHoe BblIEICHHE
KHCIIOpOJIa.

Koumponwnvie sonpocei: 1.0T Kakux (akTOpOB 3aBUCUT CKOPOCTbh XUMHYeckoi peakuuu? 2.Ilouemy pasiiokeHue MepoKcHaa BOJOpPOJAa B IMPHUCYT-
CTBMHM JuoKcuaa mapranua (IV) cHauana uaér oueHb OBICTPO, a 3aTeM 3ameysieTcs?

3.3axganus 1id pa3BUTHS PYHKIIMOHAIBHON IPAMOTHOCTH:

B Tpu onmHakoBble MPOOUPKH YUYEHUKH HAJIWIM 1O 5 MJI pacTBOpa COJITHOM KHCIOTBHI OJIMHAKOBON KOHLEHTpalMU. B mepByto NpoOUpKY MON0XKUIH
CTPYKKH >KeJie3a, BO BTOPYIO — CTPYKKH ILIMHKAa, B TPETbIO — CTPYXKH HEU3BECTHOI'O CBETJIOTO SIPKO OJecTALIero
meTasuia. HanGonee MHTEHCHBHO BBIIETEHHE ra3a HaOMIONAIH B TpeTheil IpoOupke ¢ HeM3BeCTHBIM MeTamioM. Bo Bro-C ‘
poii mpoOupKe ¢ IMTMTHKOM MHTEHCUBHOCTH BBIJICTICHUS Ta3a ObLTa MEHbIIE, YeM B TpeThel. B mepBoii mpolOupke c xemne-
30M MHTEHCUBHOCTb BbIJICJIEHUS ra3a Oblla HAUMEHBIIIEH. B
a)/leiicTBue kakoro (akropa, BIUAIONIETO HA CKOPOCTh peakiuu, Habmonamy ydammecs? 6) Kakoit merann mor Haxo-
JUThCS B TpeThel mpoOupke? 3anuimre Ha3BaHHE MeTaslia.

4.Ha rpaduke npeacrapieHa 3aBUCUMOCTb KOHLIEHTPALIUK UCXOJIHBIX BELIECTB U MPOIYKTOB PEaKIMKU OT BPEMEHH MPO-
TEKaHUs PEaKLUU:

Puc. 20. I'paduk 3aBUCHMOCTH KOHIIEHTPAIIMH UCXOHBIX BEUIECTB U MPOIYKTOB PEAKIMU OT BPEMEHH IMPOTEKaHUs pe- A
aKLUU

Onpez(eJmTe, KaKkas KpuBast OMMCBIBAECT UI3BMCHCHHUEC KOHICHTPAIIWUH UCXOJHBIX BEHICCTB, a KaKasd — IMPOJAYKTOB PCAKIIUM .

Ty
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