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IMNOACHUTEJIBHASA 3AIINCKA

Pabouas mporpaMma mo XMMHH Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMsS COCTABIICHA Ha
OCHOBE IOJIOKEHUI M TpeOOBaHUM K pe3yibTaTaM OCBOEHHUS OCHOBHOH 00pa3oBaTeIbHOM
POTPaMMBI, TPEACTAaBICHHBIX B DeepaibHOM roCyIapCTBEHHOM 00pa30oBaTelbHOM CTaHapTe
OCHOBHOI'0 0011ero o0pa3oBaHUs, YTBEP)KACHHOro Ipuka3oM MuHucTepcTBa 00pa3oBaHuUs U
Hayku P® Ne 287 or 31.05.2021, u opueHTHpOBaHa Ha pealu3alUio B IIEHTpEe 0Opa3oBaHUs
€CTECTBCHHOHAYYHOM M TEXHOJIOTMYECKOM HampasieHHocTed «Todka pocra», CO3NaHHOTO Ha
6aze MOVY «Mnpunckas canatopckas OOI» ¢ wnenpo pa3BuTus y  OOyYaromuxcs
€CTeCTBEHHOHAYYHOH, MaTeMaTH4ecKOW, HH(POPMALMOHHOW TIPaMOTHOCTH, (OPMHPOBAHUA
KPUTHYECKOIO M KPEaTUBHOT'O MBIIIJIEHUS], COBEPLICHCTBOBAHNS HABBIKOB €CTECTBEHHOHAYYHOMN
U TEXHOJIOTMYECKON HAmpaBIEHHOCTH, a TaKKe JUIsl MPAKTUYECKOH OTpabOTKH y4yeOHOro
MaTepuaia 1o y4eOHbIM npeameram «Dusukay, « Xumusny, «bruonorus, « TeXHOTOTHS.

Ha 6a3e mentpa «Touka pocTta» oOecreuynBaeTcsi peanu3anus 00pa3oBaTENBbHBIX MPOTPaMM
€CTECTBEHHOHAYYHOH M TEXHOJIOIMYECKON HalpaBIEHHOCTEH, pa3paboTaHHbIX B COOTBETCTBUU C
TpeOOBaHUSAMHM 3aKOHOJATENbCTBA B cdepe oOpa3oBaHus M € Y4YETOM pEKOMEHJalun
QDenepanbHOTO omepaTopa ydeOHoro mpenmera «Xumus». OOpasoBarenbHas MTporpamMma
IO3BOJISIET MHTErPUPOBATh peau3yeMble 37eCh IMOAXOIbl, CTPYKTYPY M COAEp)KaHUE Ipu
OpraHu3any oO0y4eHus: XUMUH B 8—9 Kilaccax, BRICTPOCHHOM Ha 0a3e JIF000ro M3 JOCTYITHBIX
yuebHo-MeToauueckux komiuiekcoB (YMK). HMcnonb3oBanue o6opynoBaHus HEHTpa

«Touka pocCTa» MO3BOJIACT CO34aTh YCIIOBUA:
e I paCHIMPCHUA COACPKAHNA INKOJbHOI'O XUMHUYCCKOI'O 06pa3013aH1/1$1;

o JJIs1 TIOBBIIICHUS HO3HaBaTeJ’IBHOI>i AKTUBHOCTHU 06yl{a101111/1xcs[ B CCTeCTBCHHOHaquOﬁ
o0acTu;

e I Pa3BUTHS JIMYHOCTH peOEHKA B Tpoliecce OOy4YeHUs XUMHUHU, €ro CIOCOOHOCTEH,
(GbOopMUPOBAHUS U yIOBIETBOPEHUSI COIIMAIEHO 3HAYUMBIX HHTEPECOB U MOTPEOHOCTEH;

117151 pabOThI ¢ OJAPEHHBIMH IIKOJILHUKAMM, OPTaHU3AIMHA WX PA3BUTHS B PA3TUYHBIX 00JaCTIX
00pa3oBaTenbHON, TBOPUECKON NeATETLHOCTH.

[Tpumensiss uudpoBbie Ta0OpPaTOPUM HA YpOKAX XUMHH, Y4YallMecs CMOTYT BBITIOJHUTH
MHOECTBO JJA0OPATOPHBIX padOT M IKCIIEPUMEHTOB MO MPOTPaMMe OCHOBHOM IITKOJIBI.

Kpatkoe omucanue mMOAXoJ0B K CTPYKTYPHUPOBAHHMIO MarepuaioB B o0pa3oBaTenbHOU
nporpamme (OIT) mpencTaBieHbl CleAYONMINE pa3aeIbl:
1. .Mertoasl u3ydeHUs] BEHIECTB U XUMHUYECKUX SIBICHUU. DKCIMEPUMEHTAIHHBIE OCHOBBI
XUMUH .

2. . llepBoHauanmpHble XHUMHYEeCKHe TOHATHA . 3 . PactBopbl. 4.OCHOBHBIE KJIAacCHI
HEOpraHuyeckux coeauHeHud. 5. Teopuss >HAEKTPOIUTUUYECKOM JUCCOLMAUU. 6.
XUMHUYECKUEe peakiuu. 7. XUMHUECKHE IJIEMEHTHI (CBOMCTBA METAIJIOB, HEMETAJIJIOB U
UX COCJIMHCHHU ).

B ocHOBY BbIIEICHUS TaKUX Pa3ACIIOB 3AJI0KEH XUMUYECKUM DKCIEPUMEHT, TPaJULMOHHAs
cuctema u3ydeHus XuMuu. OcHOBHOU (GopMoil yueOHON NEeSTENbHOCTH SBJISETCS XMMHUYECKUN
HKCIEPUMEHT, MPOBOAUMBIA B BHUJE JIAOOPATOPHBIX, MPAKTUUYECKUX pabOT U JEMOHCTPALH.
JIeMOHCTpalMOHHBIN SKCIIEPUMEHT ITPOBOJUTCS B TOM CITy4ae, €CIM OH OIACeH VISl BBINOJHEHUS
YUaIIUMUCS UM UMEIOLIMHCS TPUOOp MPECTaBIeH B €AMHCTBEHHOM 3K3EMILISE.



TOUKA \!pocm

Jisi mu3ydeHus npeaMera «XUMHUsD> Ha ITane OCHOBHOI0 0011ero odpa3oBanusi orgogures 1
40 yacoB: 8 wmacc - 70 4vacoB; 9 kmacc —70 yacoB. JlaHHas oOpa3oBaTeibHas Iporpamma
00ecreurnBaeT YCBOCHHE YUYalUMUCA BAXKHEHIINX XMMHUYECKUX 3aKOHOB, TEOPUN U TMOHSATHUN;
dbopMupyeT MpeicTaBIeHHE O POJIM XUMHUH B OKPYXKAIOIIEeM MHUPE U JKU3HU uenoBeka. [Ipu stom
OCHOBHO€ BHUMAHUE yIEISAETCS CYIIHOCTH

XUMHUYCCKUX peaKm/Iﬁ 1 MCTOAaM HUX OCYILICCTBJIICHHA.

OI[HI/IM M3 OCHOBHBIX IMPUHIUIIOB IIOCTPOCHHUA ITPOrpaMMBbI SABJIACTCA INPUHIOUII JOCTYIIHOCTH .
9KCHepI/IMeHTaHBHLIe JAaHHBIC, TMOJYYCHHBIC Y4YalllUMHUCA IIPHU BBITOJHCHUHU KOJIUYCCTBCHHBIX
OIIBITOB, IIO3BOJIAIOT yYalllUMCS CaMOCTOSATCIIbHO A€JIaTh BbIBOJbI, BBIABIIATHE 3aKOHOMCEPHOCTH.
HOIIXO,HBI, 3AJIOKCHHBIC B COACPIKAHUC ITPOrpaMMbI Kypca, CO31ar0T HGO6XOZ[I/IMBI€ YCIIOBUSA U1
CUCTEMHOI'0 YCBOCHHA YYalllUMUCA OCHOB HAyKH, I obecrneyeHus pasBUBAOIIETO M
BOCIIUMTBIBAKOIICTO BO3HCﬁCTBHﬁ 06y‘-I€HI/I$I Ha JIMYHOCTD y4allCrocs.

@®opmupyemble 3HaHMSI JIOJDKHBI CTaTh OCHOBOM CHCTEMbl YOEXKIEHUN IIKOJIbHUKA,
LEHTPAJIbHBIM IPOM €TI0 HAyYHOT'O MUPOBO33PEHU.

Onucanune MarepralbHO-TEXHUUECKOM 0a3bl HeHTpa « Touka poctay,
HCII0JIB3yeMOro0 VISl peajJin3auunodpa3oBaTeibHbIX IPOrPaMM B PaMKaXx MpenojAaBaHuA X
UMHHU

Hugposaa (komnviomepnas) nadopamopusa (Il/I), nporpaMMHO-anmapaTHbIi  KOMILIEKC,
JMATYMKOBAs CHCTeMa — KOMIUIEKT Yy4eOHOro 00OpYIOBaHMs, BKIIOYAIOIIMA U3MEPUTEIbHBIN
010K, nHTEp(Eerc KOTOPOTro MO3BOJSET 00ECIEYNBATh CBA3b C MEPCOHATBHBIM KOMITBIOTEPOM, U
HA0Op TaTYMKOB, PETUCTPUPYIOMINX 3HAUCHUS PA3TUUHBIX (PU3UYECKUX BETUYHH.

Mdamuux memnepamypovl nAamuHOEbli — NPOCTON U HAACKHBIA NAaTYUK, NPEIHA3HAYECH [UIA
U3MEpEHHUs] TeMIlepaTypbl B BOJHBIX PACTBOpPAaxX M B Ta30BBIX cperax. MMeer pa3nuyHbIit
nuana3o” usMepeHuil or —40 no +180 °C. TexHuueckue XapakTEpUCTUKH JaTYMKaA yKa3aHbI B
UHCTPYKLIMU M0 JKCIUTyaTaluu. Jamuux memnepamypvl mepmMOnapHulil IPEIHA3HAYEH JUIs
u3Mepenus: temneparyp 1o 900 °C. Mcnonb3yeTcst mpu BBINOJHEHHHM paboT, CBA3aHHBIX C
U3MEpEHUEM TeMIIepaTyp IJIaMEeHH, TUIaBJICHUS U Pa3I0KEHUs BEIIECTB.

Jamuuk onmuueckou naomuocmu (Konopumemp) — TIPENHA3HAYEH JUIsl U3MEPEHUS
ONTUYECKON IUIOTHOCTH OKpAIIeHHbIX pacTBOpoB. Mcmonb3yercs mpu H3YYEHHH TeM
«PactBOpB», «CKOpPOCTH XMMUYECKUX DPEAKIMID), ONPENEICHUH KOHLEHTPALMU OKpAIlEHHBIX
MOHOB.

Jlamuux pH npenHazHadyeH JUIsl U3SMEpEeHus: BOJ0poAHoro nokasarens (pH) BoaHBIX pacTBOpOB
B Pa3JIUYHBIX HCCIEIOBAHUAX OOBEKTOB OKPYKAIOLIECH CpeIbl.

ﬂamuuk awexmponpoeoduocmu npeaHa3HA4YCH JUIA HU3MEPCHUA y,)I@J'II:HOfI
SJICKTPOIIPOBOAHOCTHU )KI/II[KOCTCI\/'I, B TOM YHUCIIC U BOAHBIX PACTBOPOB BCILICCTB. HpI/IMCHHeTCH
IIpU U3YUYCHUUN TCOPUHN BHGKTPOHHTHLIGCKOP'I Aucconranru, XapakKTEprUCTUK BOAHBIX PACTBOPOB

Jlamyuk xn10puod-uono6 ncnob3yeTcs A KOJTMYECTBEHHOTO ONPEeIeIeHUsI COAepKaHHsI HOHOB
XJlopa B BOJHBIX pacTBOpax, IIOYBE, MPOAYKTax mnHTaHUsA. K maT4uky mNOJAKIIOYaeTcs
noHocenekTuBHbIN 3mektpoa (MCD) (paboumii 37€KTpofd), MOTEHIMAT KOTOPOTO 3aBHUCHT OT
KOHIIGHTPALlMK OIpeNeNIIeMOro HMOHa, B JAaHHOM cily4yae OT KOHIEeHTpauuu aHuoHoB Cl.
[Torenunan WCD omnpenensioT OTHOCUTENBHO JJIEKTPOAA CPaBHEHMs, KaK MpaBuio,
XJIopcepedpsTHOTO.
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Jlamuux Humpam-uoHo6 NPpEJHA3HAYEH [JIs1 KOJUYECTBEHHOTO OMNpENENiCHUs HUTPATOB B
pa3IMYHbIX 00BEKTaX OKPYIKAIOLIEH cpebl: Boje, OBolaX, GPYKTax, KOJIOACHBIX U3ACTUAX U T. 1.

Mukpockon yughposoii ipeHa3HauYeH A1 U3y4eHUs (HOPMBI KPHUCTAUIOB M HAOMIOACHUS 3a
POCTOM KPHUCTAJIOB.

Annapam 0aa npoeedenus xumuueckux peaxyuit (AIIXP) npenHa3Ha4yeH sl MOJIyYEHUS U
JIEMOHCTpPAIIMM CBOMCTB TOKCHMYHBIX MapoOB M Tra3oB . ODTH BEIIECTBAa IOJY4YalOTCs B KoJOe-
peakTope, U MpHU HarpeBaHuM (WU 0e3 HarpeBaHus) ra3o00pa3HbIe BELIECTBA IMPOXOIAT depes
MOTJIOTUTENIbHBIE EMKOCTH (HACaJKu) C paCTBOPAMH PEareHTOB, BCTYNAIOT C HUMHU B PEAKIIUIO.
M30bITOK raza MoromaeTcs XUAKUMU U TBEPABIMH pearcHTaMH, a TaKKe aKTUBUPOBAHHBIM
yriéM. Anmnapar yaiie BCero MCIOJIb3YIOT ISl MOJYYEHHUs W JIEMOHCTpAallid CBOMCTB XJIOpa,
cepoBonopona. Illpuéop ona demoncmpayuu 3a86UcCUMOCHU CKOPOCHU XUMUYECKUX PEAKUUl 0
m pasnuuHelX YaKmopog VCIob3yIoT IIPU U3YUYEHUH TEMBI

«CKOpOCTh XUMHUYECKOHN peakmum» U TEeIoBoro 3ddexra xumMudeckux peaxuii. [Ipubop maér
BO3MOXHOCTbh 3KCHEPUMEHTAJIbHO HCCIIE0BaTh BIUSHHE Ha CKOPOCTh XUMHUYECKUX DPEaKLUi
cieayoumx (akTopoB: TPUPOABI PEATHPYIONIMX BEHIECTB, KOHIICHTPALMU PEarnpyrOIX
BEIIECTB, IUJIOUIAAU TpaHUIBl pas3iena (a3 B TETEPOreHHbIX CUCTeMax (IOBEpXHOCTU
COIIPUKOCHOBEHUSI MEXAYy pearupyrouMMU BeIIeCTBaMM), TeMIepaTyphl, KaTaau3aTopa,
WHTUOUTOpA.

Ilunemka-0o3amop — TPUCTIOCOOJIEHUE, HUCIIONb3yeMOe B Ja0OpaTOpPUH Ui OTMEPUBAHUS
onpenenéHHOro o0béMa KUAKOCTH. [IMNETKH BBIMYCKAIOTCS NEPEMEHHOTO M IOCTOSHHOI'O
00béMa. B xoMITIeKTsl 000pyIOBaHUS JUISI METUIIMHCKUX KJIACCOB BXOIAT YJOOHBIC MUIETKH-
J103aTOpPbl  OJJTHOKAHAJIbHBIE, MO3BOJISIOIIME HACTPOUTh HEOOXOAMMBbI 00BEM OTOHMpaeMoii
JKUJKOCTU B TPEX pa3IMYHBIX JUANIa30HAX.

bana komoéunuposannaa npeqHazHadeHa JUisi HarpeBa CTEKISHHBIX U ¢GapdopoBBIX COCY/IOB,
Korjna TpeOyeTcsl co3/1aTh BOKPYI HAarpeBaeMoro cocyja paBHOMEPHOE TeMIIepaTypHOE IoJie,
n30exaTh HCHONIB30BaHUS OTKPHITOTO IUIAMEHH M PACKAIEHHON DJIEKTPUUECKON CIHpalu.
Kopnyc koMOnHupoBaHHOM OaHU caenad u3 amroMuHus. JKUAKOCTHAS 4aCTh KOMOMHUPOBAHHON
0aHM 3aKpBIBAETCS KOJIbIIAMU PA3IMYHOTO TUAMETPA.

Ilpuébop ona nonyuenusa 2a306 VICTIONb3yeTCS AJS TMONYYCHHUS HEOONBIIUX KOJIWYECTB Ta30B:
BOJIOpOJia, KKCI0poaa (M3 IEpOKCHIa BOJIOPO/Ia), YIJIEKUCIIOTO ra3a.

Pabouas nporpamma no xumuu s 8—9 kiaccos
€ NCNIO0JIb30BaHUeM o00opyaoBaHus HeHTpa «Touka pocra»

Ha 6a3e nentpa «Touka pocra» oOecneumBaeTcs peanusanusi oOpa3oBaTeIbHBIX MPOrpaMM
€CTECTBEHHO-HAYYHOM M TEXHOJIOTMYECKON HaIlpaBlE€HHOCTEH, pa3pabOTaHHBIX B COOTBETCTBUU
C TpeOOBaHUSMH 3aKOHOJATENhCTBA B cdepe oOpa3oBaHUS W C YYETOM pPEKOMEHIAIUN
®denepanbHOTO OnepaTopa yueOHOro npeaMeTa « XUMUs.

OO0pa3oBarenpHasi MporpaMMa MO3BOJISIET HHTETPUPOBATH peau3yeMble TOIXOAbI, CTPYKTYPY U
COJIEpXKaHWEe TIPU OpraHu3aIMu o0ydeHuss XuMuu B 8—9 Kiaccax, BBICTPOCGHHOM Ha 0ase
T000T0 U3 JOCTYIMHBIX Y4eOHO-MeToAnYecKuX KoMruiekcoB (YMK).

Hcnonws3oBanue odopynoBanus «Touka pocta» npu peanuzauuu ganHoi Ol mo3BossieT co3nathk
YCIIOBUS:

-IJIL paCIUPCHUA COACPIKAHUA MIKOJIBHOI'O XUMHUYCCKOI'O 06pa3OBaHI/IH;

-JIJ1s1 TIOBBIIIEHUS [TO3HABATEIbHON aKTUBHOCTH 00y4alOIIUXCsl B €CTECTBEHHOHAYYHOM 001acTu;



TOUKA \!pocm

-IUIsL  pa3BUTHA JIMYHOCTH peOEHKa B mporecce OOydeHHs XUMHH, €ro CIIOCOOHOCTEH,
(dopMupOBaHUS U yIOBIETBOPECHUS COIMAIBHO 3HAYMMbIX HHTEPECOB M IOTPEOHOCTEIH;

-171s1 paboThl C OAAPEHHBIMU HIKOJIBHUKAMU, OPTaHU3AlUUA UX PA3BUTHUS B PA3IMUHBIX 00JIaCTAX
00pa3oBaTebHON, TBOPUECKOU JIeATEIbHOCTH.

HopMmbl onieHOK 32 Bce BHAbI IPOBEPOYHBIX PadoT

«5» — YpOBEHb BBINOJHEHHUs] TPeOOBAaHUH 3HAYUTENBHO BBIIIE YAOBJIETBOPUTEIHHOIO:
OTCYTCTBUE OIIMOOK, KaK MO TEKyIleMy, TaK M IO MpeaplaylieMy y4yeOHOMY Marepuaiy; He
6osiee 0OJHOrO HElOUETA.

«4» — ypOBEHb BBIIOJIHEHUS TPEOOBAHMIA BhIIIE YOBJICTBOPUTEIBHOTO: HATMYUE 2—3 OINOOK
Wi 4—6 HeJO4YETOB O TeKyIIeMy ydeOHOMY MaTepuairy; He Oojee 2 omuOok nin 4 Helo4EToB
[0 MPONACHHOMY MaTepHajy; WCIOJIb30BAHWE HEPAIMOHAIBHBIX MPUEMOB PELICHHUS Y4eOHOMH
3a1a4H.

«3» — JOCTaTOYHBI MUHHMAJbHBII YPOBCHb BBIOJHEHHS TPEOOBAHHMA, MPEABABISEMBIX K
KOHKpETHOU pabote: He Oosiee 4—6 ommOok wim 10 HEmMOYETOB MO TEKyIIeMy ydeOHOMY
Marepuaiy; He Oosnee 3—5 omuOOK WM He Oojiee 8 HEIOYETOB MO MPOUIACHHOMY Y4eOHOMY
MaTepHaiy.

«2» — YpOBEHb BBINIOJHCHUSI TPEOOBAaHWI HMXKE YIOBJICTBOPUTEILHOIO: Haimu4yue Oojee 6
omunOok wim 10 HeJTOYETOB M0 TEKyIIeMy MaTepuaiy; 6oyee 5 ommOoK miu O6os1ee 8 HeOUETOB
10 TIPOIICHHOMY MaTepHuay.

[INIAHVUPYEMBIE PE3VJIbTATBI OCBOEHUA _
YYEBHOI'O IPEAMETA «XUMHUSA» B OCHOBHOU HIKOJIE

W3yueHne XMMHUK B OCHOBHOI! 1IIKOJIE HAIIPABJIEHO HA JOCTH)KEHUE 00yYaIOLIMMUCS JINYHOCTHBIX,
MeETanpeMETHBIX U IPEIMETHBIX Pe3yIbTaTOB OCBOCHHUS yUeOHOTO MpeIMETa .

JIMdHOCTHBIE pe3yIbTaThl

JlugHOCTHBIE pe3ybTaThl OCBOCHHS TTPOTPaMMbl OCHOBHOT'O 00IIIero 00pa30BaHus JOCTUTAIOTCS
B X0JIe 00yUeHHUs] XMMHUH B €IMHCTBE yUeOHOW U BOCIUTATENHHOM JIeATeNbHOCTH OpraHu3anuu B
COOTBETCTBUM C  TPAAUIMOHHBIMU  POCCUMCKUMU  COIIMOKYJIBTYPHBIMU W  JYXOBHO-
HPABCTBEHHBIMU LIEHHOCTSIMH, TPUHATHIMH B OO0IlIECTBE MpaBUIaMH U HOPMAaMU TOBEICHUS, U
CIOCOOCTBYIOT ITPOLIECCaM CAMOIIO3HAHUS, CAMOPA3BUTHS U COLIMAIN3ALNN 00yYaIOIIUXCS .

JInuHOCTHBIE pe3yIbTaThl OTPaKkatoT CHOPMUPOBAHHOCTD, B TOM YHCJIE B YACTH:
Hlampuomuueckozo éocnumanus

1. EHHOCTHOTO OTHOIIEHHS K OTEYECTBEHHOMY KYyJIbTypHOMY, HCTOPUYECKOMY H
HAyYHOMY HacJIeIUI0, TOHUMAHUs 3HAUE€HUS XMMUYECKON HAyKU B dKU3HU COBPEMEHHOTO
oOmiecTBa, CIIOCOOHOCTH BJIaAeTh JOCTOBEPHOM HMH(OpManueil o meperoBbIX
JOCTHKEHUSIX U OTKPBITUSIX MUPOBOW U OTEUECTBEHHOW XUMHH, 3aMHTEPECOBAHHOCTH B
HaYYHBIX 3HaHUSAX 00 YCTpoiicTBE MHpa U OOIIECTBA;

I'pasicoanckozo eocnumanus

1. HpeI[CTaBJ'IeHI/ISI 0 COIHNAJIBHBIX HOpMaX 158 npaBHnax MCKIIMYHOCTHBIX OTHOH_IeHI/Iﬁ B
KOJUJIEKTHUBE, TOTOBHOCTH K Pa3HOOOPa3HOM COBMECTHOM JIEATENBHOCTH MPH BHITIOTHEHUH
yqe6HHx, IIO3HABAaTCJIbHBIX 3a/a4, BBIIIOJIHEHUHN XUMHNYCECKUX BKCHepI/IMeHTOB, CO3JaHun
y4eOHBIX MPOEKTOB, CTPEMIICHUSI K B3aUMOIOHUMAHHIO M B3aWMOIIOMOINM B IPOIECCE
9TON y4eOHOW AESATENHHOCTH;, TOTOBHOCTH OIICHMBATh CBOE TOBEIACHUE W TOCTYIKH
CBOMX TOBAPHUILEN C MO3ULMU HPABCTBEHHBIX U IIPABOBBIX HOPM C YYETOM OCO3HAHMS
MOCJIEJCTBUI OCTYIKOB;
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llermocmu HAYYHO020 NO3HAHUA

1.

MHUpPOBO33PEHUYECKUX  IPEACTaBICHUNM O BEIIECTBE M  XMMHMYECKOM  PEAKLUH,
COOTBETCTBYIOIIIUX COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKH U COCTAaBJISAIOLIMX OCHOBY
JUIsl TIOHMMAaHUS CYIIHOCTM HAay4HOH KapTHUHBI MHpA; IPEACTAaBICHUN 00 OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHS NPUPOIBI, B3AUMOCBS34X Y€lI0BEKa ¢ IPUPOIHON Cpeloi, O
POJIM XMMUU B ITIO3HAHUU ITUX 3aKOHOMEPHOCTEM;

IMO3HaBaTCJIbHBIX MOTHBOB, HAIIPpaBJICHHBIX Ha IIOJYYCHUC HOBBIX 3HaHUM 110 XHUMHH,
H€O6XOI[I/IMHX JJIA 00BSICHECHHUS Ha6HIOIIa€MBIX mponeccoB U HBHGHHﬁ;

MO3HABATENILHOM W  WH(POPMALMOHHOM  KyJbTyphl, B TOM YHCJIE€ HABBIKOB
CaMOCTOSITeNIbHOM  paboThl € y4eOHBIMH TEKCTaMH, CIPAaBOYHOW JIUTEpaTypoH,
JOCTYITHBIMU TEXHHUYECKUMH CPEICTBAMUA MH(POPMALMOHHBIX TEXHOIOTUIA;

uHTEpeca K 00y4eHHUI0 U MO3HAHUIO, JIF0003HATEILHOCTH, TOTOBHOCTH U CIIOCOOHOCTH K
caMo00pa30BaHUIO, HCCIICAOBATEILCKOM JESATEIbHOCTH, K OCO3HAHHOMY BBIOOPY
HANPaBIEHHOCTU U YPOBHS 00yUYEHUS B JajbHEHIIEM;

Dopmuposanus Kynbmypol 300p06bs

1.

OCO3HAHHSA LIEHHOCTH HU3HU, OTBETCTBEHHOIO OTHOLIEHUS K CBOEMY 3/I0pPOBBIO,
YCTAHOBKH Ha 370pPOBBIA 00pa3 >KM3HU, OCO3HAHUS MOCIEACTBUN U HENPUATHUS BPEIHBIX
npuBblYeK  (YIOTpeOJIeHHs  alKoOroJid, HAapKOTUKOB, KypEHHs), HEOOXOAUMOCTH
coOuro/ieHHsI paBuil 0€30IaCHOCTU NMPH OOPALIEHUH ¢ XUMHUYECKMMH BEIIECTBAMHM B
OBITY U peaIbHOM KU3HU;

Tpyooeozo éocnumanus

1.

KOMMYHUKAaTUBHOM  KOMIIETEHTHOCTH B  OOILECTBEHHO  IOJIE3HOH,  ydeOHO-
HCCIIEIOBATENbCKOM, TBOPUYECKOM U JApYyrux BHUJAX JACSITEIbHOCTH; HHTEpeca K
IPAaKTUYECKOMY H3y4eHHUI0 Npodeccuil M TpyAa pa3IMyHOTO pojia, B TOM 4YHCIE Ha
OCHOBE TIPUMEHEHHUs MPEAMETHbIX 3HAHMH 1O XHUMHH, OCO3HAHHOTO BbHIOOpA
UH/IMBUYaIbHOM TPaeKTOpUH MPOAOIDKEHHs 00pa3oBaHUsA C YUYETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIIECTBEHHBIX UHTEPECOB U IOTPEOHOCTEN;

IKonozuueckozo eocnumanus

1.

HKOJIOTMYECKU 11eJIeCOO00Pa3HOr0 OTHOIICHUS K TPHUPOJE KaK HCTOYHHKY JKU3HU Ha
3emiie, OCHOBE €€ CYyIIECTBOBAHHS, NMOHUMAHUS IIEHHOCTH 3J0POBOTO M 0€301acHOTO
oOpa3a KHU3HU, OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (U3HMYECKOMY U
MICUXUYECKOMY 3JI0POBBIO, OCO3HAHUS IIEHHOCTH COOJIIOJCHUS TIpaBUI OE€30MacHOTO
MOBE/ICHUS MPHU paboTe C BEIIECTBAMH, a TAKXKE B CUTYAIHUSIX, YTPOKAIOLIUX 30POBBIO U
JKU3HHU JTIOCH;

CIOCOOHOCTH MPHUMEHATh 3HAHUS, MOJy4YaeMble MPU HM3YUCHUH XUMMH, JUIS PELICHHUs
3a/1a4, CBS3aHHBIX C OKPYXKAIOIIEWM MPUPOJHOM CpENOi, IOBBINICHUS YPOBHS
HKOJIOTHYECKOM KYJIBTYpPbI, OCO3HAHUS TTI00AIBHOTO XapaKTepa SKOJIOTHYECKUX pobieM
Y IIyT€N UX PEIIeHNs IOCPEACTBOM METOI0B XUMUU;

OKOJIOTHYCCKOTO MBIINUICHUA, YMCHHA PYKOBOJACTBOBATLHCA WM B HOSH&B&TGJ’IBHOﬁ,
KOMMYHHKaTHBHOﬁ n COHH&HBHOﬁ ITPAaKTHKE.

MeranpeameTHbIe pe3yabTaThl
COCTaBe METANpPeIMETHBIX pEe3yJbTAaTOB BBIACIAIOT 3HAUYUMblE [UIs  (OPMHPOBAHHUS
MHUPOBO33pEHUsI OOIICHAYYHbIE MOHATUS (3aKOH, TEOpHS, MPUHIMUI, THIOTe3a, (akT, cUCTEMA,

B



TOUKA \!pocm

IpoIecC, 3KCIEPUMEHT M Jp.), KOTOpbIE HCIOJIB3YIOTCS B €CTECTBEHHOHAYUYHBIX YUEOHBIX
IpeaMeTax U MO3BOJISIOT Ha OCHOBE 3HAHMH U3 3THX IPEAMETOB (OPMHUPOBAThH NPEACTABICHUE O
LIEJIOCTHOW HAyYyHOM KapTMHE MUpa, U YHHMBEpCAJIbHbIE YUEOHbIE NEHCTBUS (I103HABATEJIbHBIE,
KOMMYHHUKATUBHbIE, PEryJATHUBHBIE), KOTOpbIE OOECreYnBaOT (OPMHUPOBAHUE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHUIO Y4eOHO eI TeTbHOCTH.

MertanpeamMeTHble pe3yiabTaTbl OCBOEHHSI 00pa30BaTEIbHON MPOrpaMMbl [0 XMMHUHU OTPAXKaIOT
OBJIaJICHUE YHUBEPCAIBbHBIMH [103HABATEIbHBIMU JACHCTBUAMHU, B TOM YHCIIE:

Ba3zoevimu nozuueckumu oeticmeusamu

1.

YMCHUEM HCIIOJIB30BAaTh HpI/IéMBI JIOTUYCCKOI'0 MBIINUJICHUA IIPU OCBOCHUH 3HAHMI:
PaCKpeIBaTb CMBIC]T XHMHYCCKHUX MMOHSTHMN (BI)I,Z[CJ'IHTI) HUX XapaKTCpHBIC IIPU3HAKH,
YCTaHaBJIMBATh B3aMMOCBA3b C JAPYTMMU HOHSITI/HIMI/I), UCIIOJIB30BaTh IIOHATHUA A
00BACHEHHS OTACIBHBIX (baKTOB u HBHCHHﬁ; BI)I6I/IpaTB OCHOBAHHA W KPUTCPpUH JIA
Knaccnquaunn XHUMHUYCCKHUX BCIICCTB W XHUMHUYCCKHUX peaxunﬁ; YCTaHaBJIMBATb
IMPUYIUHHOCIICACTBCHHLIC CBA3H MCKIAY 00BeKTaMu HU3YyUCHUA, CTPOUTH JIOTHYCCKHUC
PACCYKICHHUA (I/IHIIYKTI/IBHI)IG, ACAYKTUBHBIC, II10 aHaJIOFI/II/I); J€J1aTb BBIBOJBI U
3aKJIFOYCHUA,

YMEHHEM MPUMEHATh B IIPOLIECCE IMO3HAHMSI CHMBOJIMYECKHE (3HAKOBBIE) MOJEIIH,
UCIIOJIb3YEMbIE B XUMUU, Pe0OPa30BhIBATh MIMPOKO MPUMEHSIEMbIE B XUMHH MOJICJIbHBIE
NPEICTAaBICHUS — XWMHYECKHH 3HAK (CHMBOJI JJIEMEHTa), XMMHUYecKas (GopMmyna H
ypaBHEHHE XUMHUYECKOW peaklUh — MIpU pPEHIeHHH Y4eOHOIO3HABATENbHBIX 3a/ay; C
Y4ETOM 3THUX MOJIEIBHBIX NPEACTABICHUM BBIABIATh U XapaKTEPHU30BaTh CYIIECTBCHHBIC
MPU3HAKU U3y4aeMbIX 00BEKTOB — XUMUYECKUX BEUIECTB U XUMHUYECKHUX PEaKIIHii;

bazoevimu uccneooeamenvckumu oeiicmeuamu

1.

YMCHHUEM HCIIOJb30BATh MMOCTABJICHHBIC BOIIPOCHI B KAYCCTBC MHCTPYMCHTA IMO3HAHUA, a
TaK)XXC B Ka4€CTBC OCHOBBI AJIA q)OpMI/IpOBaHI/IH TUIIOTE3LI IO ITPOBEPKE IMPAaBUIIBHOCTHU
BBICKa3bIBACMBIX CY)KHGHHﬁ;

MpUOOpETEHUE OMbITA MO TUIAHUPOBAHMIO, OPTaHU3AIMU M TPOBEICHHUIO YUYEHUYECKUX
HKCIIEPUMEHTOB: yMEHHE HaOIJaTh 3a X0 JOM Ipolecca, CaMOCTOSITEIbHO
MIPOTHO3UPOBATH €0 Pe3ynbTat, (POPMYIUPOBATH OOOOIIEHHS U BHIBOJBI MO Pe3ylbTaTaM
IPOBEAEHHOTO OMbITA, UCCIIEI0BAHUS, COCTABIISITh OTUYET O MPOJIETaHHON paboTe;

Paobomoii ¢c ungpopmavuern

1.

YMEHHEM BBIOMpATh, aHAJTU3UPOBATh M MHTEPIPETUPOBATH MH (HOPMAIMIO PA3TUYHBIX
BUJIOB U (OpM NPEJCTaBICHUS, IOJYyYaeMyl0 M3 pa3HbIX HCTOYHUKOB (HAYy4HO-
HOMYJIIpHAasl JIUTEpaTypa XUMHUYECKOTO COJEpXKaHUs, CIIPaBOUYHBIE TOCOOMS, PeCypChl
WnTepuera);

YMEHHEM TPUMEHSATh pa3InyHble METOJAbl W 3alpochl MpU MO HCKEe U 0oTbope
UH(OPMALIUU U COOTBETCTBYIOIIUX JaHHBIX, HEOOXOIUMBIX JUIsl BBIOJHEHUS YUEOHBIX U
MO3HABATENbHBIX 3a7au ONpPENeNEHHOI0 THIA; TNpUOOpeTeHHe oOombpiTa B 00JacTu
UCMOJIb30BaHUSl  MH(POPMALMOHHOKOMMYHHKATUBHBIX  TEXHOJIOTHUH, OBJIAJICHUE
KyJIbTYPOH aKTUBHOT'O MCIIOJIb30BaHMSI PA3JIMUYHBIX TOMCKOBBIX CHCTEM;

YMEHHEM HCIHOJb30BaTh M aHAJIM3UPOBATH B Mpoliecce YUeOHONH M HCCIeI0BaTENbCKOM
JESATENIbBHOCTH MHGOPMAIMI0 O BIMSHUM HPOMBIIUIEHHOCTH, CEIbCKOTO XO3siiicTBa M
TPAHCIIOPTA HA COCTOSIHUE OKPYIKAIOLIEH IPUPOJHON CPELIBL;

YHuBepCllJleblMll KOMMYHUKAMUGHbIMU oelicmeuamu
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1. ymenuweMm 3amaBaTh BONPOCHI (B XOJE AWANOra W/WIW JTUCKYCCHH) IO CYIIECTBY
o0cyxaaemMoil TeMbl, (POPMYJIUPOBATH CBOM MPEIJIOKECHHS OTHOCHUTEIHHO BBITOTHEHUS
MPEI0KEHHOM 3a/1a4u;

2. mpuOOpeTeHHE OmbITa TMPE3EHTAMM  PE3yJbTATOB  BBHIMOJIHEHUS  XUMHYECKOTO
9KCIepuMeHTa (J1aDOpaTOPHOrO OMBITa, JIAOOPATOPHON pPabOTHI MO HCCICIOBAHHIO
CBOICTB BEIIECTB, Y4EOHOTO TIPOEKTA);

3. 3aMHTEPECOBAaHHOCTh B  COBMECTHOM €O CBEpCTHHKAMU IIO3HABaTEeNbHON U
UCCIIEIOBATEIbCKON JIEATENIbHOCTH MPU PEIICHUH BO3HHUKAIOMIKUX MpoOJIeM Ha OCHOBE
yuéra OOIIMX MHTEPECOB W COIJIacOBaHMs MO3UIMI (0OCyXKIeHHs, OOMEH MHEHUSIMHU,
«MO3TOBBIC IITYPMBI» U Jp.);

Ynueepcanvnvimu pecynamusnvimu oeiicmeuamu

1. ymeHweM caMOCTOATEIBHO  ONPENENATh  LENH  JIeATENbHOCTH, IUIAHUPOBATh,
OCYILECTBIISITh, KOHTPOJMPOBATH M TIPU HEOOXOTUMOCTH KOPPEKTUPOBATH CBOIO
JeATEIbHOCTh, BbIOMpaTh Hambosiee S(PPEKTHBHBIC CIIOCOOBI PEIICHHS Y4YEOHBIX U
IIO3HABATEJIBHBIX 3a7a4, KOPPEKTUPOBATh IPEUIOKEHHBIM aIrOpUTM JEUCTBUHM IpU
BBIMIOJTHEHUH 33JIJaHUI ¢ YY4ETOM MOJy4YeHHUS! HOBBIX 3HAaHUN 00 M3y4aeMbIX OOBEKTax —
BEIIECTBAX U PEAKIIHIX;

2. YMEHHMEM HCIIOJb30BaTh W AaHAJIM3UPOBATh KOHTEKCTHI, NpeIjaracMbpie B YCIOBUHU
3aJIaHUH.

[IpenmeTHbIE pe3yIbTaThI

B cocraBe mnpeaMeTHBIX pe3yJbTaTOB IO OCBOEHHUIO 00S3aTENBHOTO  COJEpKaHUS,
YCTAHOBJICHHOTO JaHHOM TPUMEPHOW paboueld MpPOrpaMMOMN, BBIJEISIOT: OCBOCHHBIC
00y4JaroIMMUCS Hay4YHbIE 3HAHUS, YMEHUS U CIIOCOOBI ACUCTBUM, criennduyecKue Juist IpeaMeT
HOM oOmactu «XuUMHUS», BHUIBI JIEATETBHOCTH TIO TIOJYYSHHIO HOBOTO 3HAHUs, €ro
MHTEPIIPETAINU, TPEOOPA30BAHUIO U IPUMEHEHUIO B PA3IMYHBIX YUYEOHBIX U HOBBIX CUTYyAIIHSIX.

[TpenMeTHBIE pe3yabTaThl MPEACTABIEHBI IO TOJaM 00YUYEHHUSI U OTPaXaroT c(HOPMUPOBAHHOCTh
y 00y4aroLIMXcs CIeyIOINUX YMEHUH]:

8 KITACC

1. packpoleamsb CMBICII OCHOBHBIX XWUMHYCCKUX HOHATHH: aToM, MOJICKYyJIa, XUMHAYECKUN
DIIEMEHT, TPOCTOE BEIIECTBO, CJIOXKHOE BEIECTBO, CMECh, BAJIGHTHOCTh, OTHOCHTEIIbHAS
aTOMHasi W MOJICKYJISIpHAsh Macca, KOJMYECTBO BEIIECTBA, MOJb, MOJSpHAs Macca,
MaccoBasi J0JIsi XHMUYECKOTO DJIEMEHTa, MOJISIPHBIH 00bEM, OKCHI, KHCIIOTa, OCHOBAaHUE,
COJIb, AJIEKTPOOTPHUIIATEIILHOCTD, CTEIICHh OKUCIICHHS, XMMUYECKas PEakius, TEIIOBOM
3 PeKT peakiuu, Kiaccu(PUKaIUs peakiuii, XUMUIECKast CBS3b, PACTBOP, MacCcoBast TOJIst
BEILIECTBA B pacTBOPE;

2. unntoCmpupo8ams B3aNMOCBA3b OCHOBHBIX XHUMHUYECKMX TOHATHA (cM . m . 1) u
MIPUMEHSATH 3TH TMOHATHUS TP ONMCAHUH BEIIECTB M MX MPEBPAIICHUI;

3. ucnonv3osams XUMUYECKYI0O CHMBOJIUKY JJISI COCTaBICHHA (OPMYJ BEUIECTB W
YPaBHEHUN XUMUYECKUX PEAKIUN;

4. onpedensimb BAIEHTHOCTh aTOMOB JJIEMEHTOB B OWHApHBIX COEIUHEHHUSX; CTEMEHb
OKHCIICHHSI 3JIE€MEHTOB B OHMHApHBIX COEJUHEHUSAX; TPHUHAUICKHOCTh BELIECTB K
onpeAenéHHOMY KJIAacCy COEIMHEHUH 1Mo ¢opMmysaM; BHJ XHMHYECKOH CBS3H
(KOBaJIeHTHAsi U MOHHAs) B HEOPTaHMUECKUX COEIMHEHUSX;

5. packpvisams cmeicn nepuogudeckoro 3akona JI. M. MenpaeneeBa: JeMOHCTPUPOBAThH
MOHUMAaHWE TEPHOJUYECKON 3aBUCHUMOCTH CBONCTB XMMHYECKHUX JJIEMEHTOB OT HX
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IIOJIOKCHUSL B HepI/IOIII/I‘{CCKOﬁ CUCTCMC; 3aKOHOB COXpaHCHHUSA MAaCChbl BCIICCTB,
IMOCTOAHCTBA COCTaBa, aTOMHOMOJICKYJIAPHOIrO YY€HHUA, 3aKOHA ABoraz[po; onucslieams u
xapaxkmepuzoeams TAONMUHYI0  (GOpMy  MEPHOJUYECKOW  CHUCTEMBI  XUMHUYECKUX
9JIEMEHTOB: pa3inyaTh TOHATHS «TJaBHas moarpymnmna (Arpymma)» U «moOovHas
noarpynna (brpynma)», Mamsie W OONBINHE TEPUOABI; COOMHOCUMb O003HAUCHUS,
KOTOPBIC UMCIOTCA B Ta6nnue «HepnonnquKaﬂ CUCTEMA XUMHUUYCCKUX BJICMCHTOB ]_I .
MeH;[eneeBa» C YHCJIOBBIMHU XapPAKTCPUCTHKAMH CTPOCHHUA ATOMOB XHUMHUUYCCKHUX
3JICMCHTOB (COCTaB Hu 3apian saapa, 06]1_[66 YHUCJIO JJICKTPOHOB M pacCHpEACICHUC HX II0
AJIEKTPOHHBIM CJIOSIM);

6. kraccuguyuposams XUMHUUECKUE 3JIEMEHTHI; HEOPTaHMUYECKUE BEIIECTBA; XMMHUYECKHE
peakiuu (IO YMCIYy U COCTaBy YYACTBYIOIIMX B pPEaKIMH BEUIECTB, MO TEILIOBOMY

dbdexry);

1. xapaxmepuzogamo (Onucvléams) OOIMKE XUMHYECKHUE CBOWMCTBA BEIICCTB pPa3IUYHBIX
KJIACCOB, TMOJATBEp)KJIas ONMHCAHWE TMPUME paMHd  MOJEKYJSIPHBIX  ypaBHEHUH
COOTBETCTBYIOIUX XUMUYCCKUX PEAKITHIA;

8. npocHo3upoeamnd CBOMCTBa BCIICCTB B 3aBHMCHMOCTH OT HX KAa4CCTBCHHOI'O COCTaBa,
BO3MOXHOCTH IMTPOTCKAHUA XUMHUYCCKUX IIPEC BpaHICHI/Iﬁ B PA3JIMYHLIX YCIIOBUAX,

9. eviyuciamo OTHOCHUTCIIbBHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MAcCChbl BCIICCTB; MACCOBYIO
JOJII0 XUMHUYCCKOIro 2JICMCHTA I1O q)OpMy.]Ie COCAMHCHMA, MAaCCOBYIO JOJIIO BCUICCTBA B
pacTBOpPE; IPOBOJUTH paC‘IéTH 110 YPAaBHCHUTIO XHUMHYECKOH pE€aKiuu;

10. npumenssimo OCHOBHBIE ONEPALMH MBICIUTEIBHON NIEATEIBHOCTH — aHAIN3 M CHHTE3,
CpaBHEHHE, O0000ILeHHe, CHUCTeMaTHU3allIo, KIACCU(HUKAIMIO, BbISBIECHHE HNPUYHMHHO-
CIIEICTBEHHBIX CBSI3€W — JUIsl U3YUYEHHUS] CBOWCTB BELIECTB MU XUMHUYECKHX DPEAKIIMIL;
€CTeCTBEHHOHAYYHbIE METO/Ibl TO3HAHUSI — HaOII0/IeHNEe, U3MEPEHUE, MOJIEIUPOBAHUE,
AKCIIEPUMEHT (peanbHbIN U MBICIICHHBIH);

11. cneoosams ipaBUIaM  NOJIB30BAHUSA ~ XMMMYECKOM  mocyqol M 1a00paTOpHBIM
o0opyI0BaHHEM, a TaKXe MpaBWiIaM OOpalleHus C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIHSMH TI0 BBITIOJTHEHHUIO JIA0OPATOPHBIX XMMHUYECKUX OIBITOB IO MOJyYEHHUIO U
CcOOMpaHUIO Ta3000pa3HbIX BeIIeCTB (BOJAOpPOJa M KHCIOPOJa), MPUTOTOBJIEHUIO
pacTBOPOB € OMPEACIEHHON MAacCOBOM J0JIEW pPaCTBOPEHHOTO BELIECTBA; MJIAHUPOBATH U
OPOBOJUTh XMUMHUYECKHE HKCIHEPUMEHTHI IO pPaclO3HaBaHHWIO PACTBOPOB LIeNoYeH u
KHCJIOT C TIOMOIIIbIO MH/IUKATOPOB (JIAKMYC, peHOIPTaIenH, METUIIOPAHXK U Jp.).

9 KJIACC

1. packpvieams cmbici OCHOBHBIX XHMHUYECKUX IOHSATHI: XMMHUYECKHM 3JIEMEHT, aToM,
MOJIEKYJ1a, UOH, KaTUOH, aHUOH, IIPOCTOE BEIIECTBO, CJI0KHOE BEIIECTBO, BAJIEHTHOCTD,
3JEKTPOOTPHULIATENILHOCTh, CTENEHb OKHUCIICHUS, XUMHYECKas peaklMs, XUMHUYecKas
CBSI3b, TEIUIOBOM 3(pdeKT peakuuu, MOJb, MOJSIPHBIA OOBEM, PACTBOP; IIEKTPOIIMTHI,
HERJIEKTPOJIUTHI, DJIEKTPOJIUTHUECKas AMCCOLMAIMs, peakuu HOHHOro oOMeHa,
oOpatumble M HEOOpaTUMbIE pEaKIMH, OKHCIMTEIbHOBOCCTAHOBUTENBHBIE DPEAKLUH,
OKHUCJIUTEb, BOCCTAHOBUTENb, OKHCIEHHE W  BOCCTAHOBIIEHHE,  aJUIOTPOIMHUS,
aMpOTEepHOCTh, XHMHYECKas CBs3b  (KOBAJEGHTHas, MOHHAs, MeTaJIMYecKasi),
KpUCTAJJIMYECKasi peléTrka, KOpPpO3Ws METAJIOB, CIUIaBbl; CKOPOCTh XMMHUYECKOM
peakuuu, npeaenasHo fomyctumas konuentpamnus (I11K);

2. ULIOCMPUPOBAMb B3AUMOCBSI3b OCHOBHBIX XUMHUECKUX MOHATHN (CM. I1.1) U TPUMEHSTH
9TH MOHSATHS IIPU ONMCAHUU BELECTB U UX IIPEBPALLECHUN;



10.

11.

12.

13.

14.
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UCNOIb306aMb XUMUYECKYI0 CHUMBOJIUKY JUIsl COCTaBICHHS (OPMYyN BEUIECTB U
YpPaBHEHUN XUMUUYECKUX PEAKIIN;

onpeoenams BaJICHTHOCTh U CTETIEHb OKHUCICHHUSI XUMUYECKUX JIEMEHTOB B COEIMHEHUSAX
pa3IMYHOIO COCTaBa; MPUHAIJIEKHOCTh BELECTB K ONpPENEIEHHOMY KJIACCY COETUHEHUI
no ¢opMyiaM; BHJI XUMHUYECKOW CBs3U (KOBaJCHTHAasl, HOHHAs, METAJIMYEcKas) B
HEOPraHMYECKUX COSAMHEHUSX; 3apsl HOHA MO0 XUMUYECKOH (opmyiie; Xxapakrep cpeisl
B BOJIHBIX PAacTBOpax HEOPraHWYECKUX COEIUHEHUM, TUI KPUCTAJUIMYECKON PEeIIETKH
KOHKPETHOI'O BELIECTBA;

packpuleams cmbica iepuoaudeckoro 3akona Jl. M. MenneneeBa u JeMOHCTPUPOBATH
€ro IMOHUMAHUE: ONUCLIBAMb U XAPAKMepu306ams TAOIMUHYI0 (OpMYy HNEPHOAUYECKOH
CHCTEMbI XMMUYECKUX SJIEMEHTOB: Pa3InyaTh HOHATHS «TJIaBHAS NOArpymmna (Arpymma)»
U «1mobouHas noJArpynmna (bpymma)», MaJible u Oounpine
HEePHObI, COOMHOCUMb 0003HAUCHHUS, KOTOPBIE UMEIOTCS B NEPHOAMYECKON TabiHIe, C
YHCJIOBBIMH XapaKTEPUCTUKAMU CTPOCHHS aTOMOB XHMHUYECKHX DJIEMEHTOB (COCTaB H
3apaq sAapa, oOliee 4YHUCIO JJIEKTPOHOB W pacHpesieieHHe HX IO 3JIEKTPOHHBIM
CIIOAIM); 00bACHAMYb O0INE 3aKOHOMEPHOCTH B HM3MEHEHHH CBOMCTB 3JEMEHTOB M HX
COEIMHEHUH B Ipejenax MaJIbIX IePHOA0B U TJIaBHBIX MOJATPYII C yY4ETOM CTPOCHUS UX
aTOMOB;

Ka1accuguyupogams XUMHUUYECKHE AJIEMEHTHI, HEOPraHWYEeCKHE BEIIEeCTBA; XUMHYECKHE
peakiuu (10 YMCIYy W COCTaBy YYacTBYIOIIMX B PEAKIMU BEIIECTB, O TEIIOBOMY
3¢ dexTy, 10 U3MEHEHHUIO CTENeHEeW OKUCICHHSI XUMHUYECKHUX 3JIEMEHTOB);

xapaxkmepuzoeams (ONUCbl6ams) O0IINE XUMHUYECKHE CBONCTBA BEIIECTB Pa3IUYHBIX
KJIACCOB, IMOATBEPXk/as ONMCAHUE NPUME paMU MOJIEKYJISIPHBIX U MOHHBIX ypaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKLIUN;

cocmaensims YpaBHEHUS IEKTPOIUTUYECKON AMCCOLMAIMM KUCIOT, LIEJI0YeH U COJeH;
HOJIHBIE M COKpAIIEHHBIE ypaBHEHMs PEaKIMi MOHHOrO OOMEHa; ypaBHEHHs peakIHid,
MOJATBEPXKJAIOIIUX  CYLIECTBOBAHME TE€HETHYECKOW CBSI3M MEXIy BelleCTBaMH
pa3INYHbBIX KIJIACCOB;

packpoeieamsb CYIIHOCTb  OKHCJIUTCIBHOBOCCTAHOBUTCIIBHBIX peaKLII/Iﬁ mocpeaACTBOM
COCTaBJICHHSA 3JICKTPOHHOT'O OanaHca 3TUX peaKquI;

npocHo3upoeambs CBOICTBa BCIICCTB B 3aBUCUMOCTH OT HUX CTPOCHHUA; BO3MOKHOCTU
MPOTCKAHUA XUMHUYCCKUX HpeBpaHIeHI/Iﬁ B PA3JIMYHLIX YCIIOBUAX,

6bIYUCAAMb OTHOCUTEIIBHYI0 MOJIEKYJISIPHYIO U MOJIAPHYIO MAacChl BEIIECTB; MACCOBYIO
JIOJF0 XUMHUYECKOT0 3JeMEHTa 1Mo (Gop MyJie COCIUHEHHUs; MAaCCOBYIO JIOJIO BEIEeCTBa B
pacTBOpE; MPOBOAUTE PACUETHI 10 YPABHEHUIO XUMHUYECKON PEaKIINH;

cnedosamp TIpaBWIIaM — TIOJB30BAaHUS  XMMUYECKOW TOCyAOH ©  J1abOopaTOPHBIM
00Opy/IOBaHHEM, a TaKXe MpaBWIaM OOpaIlIeHUs C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIHUSMHU TIO BBHITIOJHEHHIO JIA0OPATOPHBIX XUMUYECKUX OIMBITOB IO MOTYYCHHIO H
coOMpaHnIo Ta3000pa3HBIX BEIIECTB (AaMMHAKa M YTJIEKHUCIIOTO Ta3a);

npo8oOUMsb peaKkuy, MOATBEPKIAIONINE KAUeCTBEHHBIN CO CTaB Pa3IMYHBIX BELIECTB:
pacrio3HaBaTh ONBITHBIM MyTEM XJOpHUI OpomMua, MoAuI, kapOboHart, docdar, cuIMKar,
cynb(dar, THAPOKCHUAMOHBI, KAaTHOHbl AaMMOHHUSI W MOHBl M3yUYEHHBIX METAJIOB,
IPUCYTCTBYIOIINE B BOJAHBIX PACTBOPaX HEOPIaHUUYECKUX BEILECTB;

npumerAnts OCHOBHBIC OII€paliuu MBICIUTEIBHON NEATCIRHOCTH — aHallku3 | CHHTCEC3,
CpaBHCHHC, 0606H_I6HI/IG, CUCTCMATU3alUI0, BBISIBJICHUC NPUYHUHHOCIICACTBCHHBIX CBs3EH
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— JUI1 U3YyYEHHUs CBOWMCTB BEIIECTB M XUMHUYECKHX PEaKLHUH; €CTECTBEHHOHAYUYHBIE
METO/Abl TO3HAaHUS — HaONIOJEHHe, HU3MEPEHUE, MOJEIUPOBAHUE, HSKCHEPUMEHT
(peaJIbHBIN U MBICIIEHHBIH).

COJEPXAHMUE YUEBHOI'O ITPEAMETA «XUMUIS» 110 'OJAM U3YUEHNA 8 KITACC
IlepBoHaYa/IbHbIE XMMHYECKHE TOHATHSHA

[Ipenmer xumuu. Ponp XxuMuM B KU3HU 4enoBeka. Tena u BemecTBa. dusnueckre CBOMCTBA
BEIECTB. ArperatHoe coctostnue BemecT. [loHsaTHe 0 MeToax MO3HAHUSA B XUMHUHU. XUMHUS B
cucreMe Hayk . Uucthle BemnecTBa U cMecu . CriocoObl pa3esieHus cMecei .

ATOMBI M MOJIEKYJbl. XUMUYECKHUE 1eMeHThl. CUMBOJIBI XMMUYECKHX 3JIEMEHTOB. IIpocTeie u
CJIO’KHBIE BEIECTBA. ATOMHOMOJIEKYJIIDHOE YYCHHUE.

XuMuueckas (bOpMy.]'Ia. BajieHTHOCTL aTOMOB XMMHMYECKHMX 3JIEMEHTOB. 3aKOH ITOCTOSHCTBA
coCTtaBa BCIICCTB. OtHocurenpHas aromHas Macca. OTHOCHUTENIbHAS MOJICKYJISIpHAad Macca.
MaccoBas 10J1s1 XMMHAYECKOTO 3JIEMEHTA B COCUHECHUU.

PusnyecKkue U XUMUYECKHE SBICHUS. XUMUYECKas Peakuys U €€ NMPU3HAKU. 3aKOH COXPaHEHUS
Macchl BEECTB. XUMHUecKue ypaBHeHUs. Kilaccupukanys XuMUUeCKUX peakiuil (coe1nHeHus,
pa3IoKEHUs, 3aMEIICHNU).

XUMHUYECKUH HKCIEPUMEHT: 3HAKOMCTBO C XHUMHYECKOW IOCYHOH, C TpaBWiIaMu pabOTHl B
nabopatopun M npuémMamu oOpaiieHuss ¢ JabopaTOpHBIM O000pyNOBaHMEM; H3Y4YEHHE U
onucaHue (PU3MUECKUX CBOMCTB 00pa3llOB HEOPTaHMUECKUX BEUIECTB; HAOOIeHHE (PU3HUECKUX
(maBiieHHE BOCKa, TasHUE JIbJa, paCTUPAHUE caxapa B CTYINKe, KUIIEHHE M KOHJEHCAlUs BOJIbI)
U XUMHUYECKUX (FOPEHHME CBEYM, MPOKAJIMBAHHWE MEIHOMN MPOBOJIOKH, B3aUMOJICHCTBUE MEJa C
KUCJIOTON) sIBICHUH, HAOJIIOJICHHE U OMNMCAHUE MPU3HAKOB MPOTEKAHUS XUMHUECKUX PEaKLui
(pa3noxkeHue caxapa, B3aMMOJAEHCTBUE CEPHOH KHCIOTBI C XJOPHJIOM Oapusi, pa3ioxKeHue
runpokcuaa menu (II) npu HarpeBanum, B3anMojieiicTBue xenes3a ¢ pactBopoM conu meau(Il));
M3Yy4YEeHHE CIIOCOOOB pazfiesieHus: cMeceil (C MOMOIIbI0 MarHuTa, (UiIbTPOBaHHUE, BhIIAPUBAHUE,
JUCTWUIALMS, XpoMaTo Tpadus), MPOBEJEHHE OYMCTKM IHOBAPEHHOM COJM; HAOIIOJEHHE U
ONMCaHUE pEe3yJbTAaTOB IIPOBEACHUS OIBITA, WIIIOCTPUPYIOLIETO 3aKOH COXPAaHEHHsI MAacChl;
co3/laHue MojieNel MOJIEeKyJ (IIapOCTEPKHEBBIX) .

Ba:kHelinue NMPpEeaACTABUTEC/IN HECOPraHUYECCKUX BEIIECTB

Bo3gyx — cmech rasos. CoctaB Bo3myxa. Kucimopox — 3J1€MEHT M IpPOCTOE BEIIECTBO.
HaxosxaeHnue kucinopoja B npupoje, pU3nuecKkue 1 XUMHUECKUE CBOMCTBA (PEaKkIMU TOPEHHs).
Oxcupnpl. Ilpumenenue xucnopoga. CnocoObl MOJMydeHUs KHUCIOpoJa B Jlaboparopuu U
npoMmsblIeHHOCTH. KpyroBopoT kuciopoaa B mpupoge. O30H — amaoTponHas MOIU(pHUKAIHS
KHCIIOPOAA.

TennoBoit  >PdexT XuMHUECKOW peakluH, TEPMOXUMHMUYECKHE YPaBHEHHUS, 5K30 H
SHJOTEPMHUYECKHE peaknuu. TOIMIMBO: yroib W MeTaH. 3arps3HEHHe BO3/yXa, YCHJIICHHE
NapHUKOBOTO 3P QeKTa, pa3pylIeHne 030HOBOTO CIOS .

Bomopox — snemeHT u npocToe BemiecTBo. Haxoxaenue Bogopoaa B npupoje, Gu3ndeckue u
XUMHYECKHE CBOICTBA, IPUMEHEHHE, CIIOCOObI oayuyeHusl. CocTaB KUCIOT U COJIeH .

KomnmnuectBo BemectBa. Monb. Monsipaast Macca. 3akoH ABoraapo. MonspHblii 00BEM razos.
Pacdérpl Mo XUuMHUYECKUM YPAaBHEHUSM.

®usnueckue CcBoMCTBa BOAbl. Boma kak pactBoputens. PactBopbl. HaceleHHble u
HEHaCHIIIEHHBIE PACTBOPHI. Pacmeopumocms éewjecme 6 60de. MaccoBasi o BEIIECTBA B
pacTBope. XnMHUYeCKHe cBoWcTBa BoAbl. CocTaB OCHOBaHMI. Ponbp pacTBOpOB B mpupojae U B
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KU3HN uesoBeka. KpyroBopoT BoIbl B Ipupoje. 3arps3HEHHE NpUpPOAHBIX BoA. OxpaHa u
OYHCTKA IPUPOTHBIX BOJI.

Knaccugpukanus  Heopranmdeckux coequHeHud. Oxcuabl.  Knaccudukanus — okcuaos:
coseoOpa3syromye (OCHOBHBIE, KUCIOTHBIE, aM(pOTepHBbIE) U HeconeoOpasyromue. HomeHnknarypa
OKCHJIOB (MeXAyHapoJaHas U TpuBHaibHas). duznueckue M XUMHUYECKHE CBOMCTBA OKCHIOB.
[Tonyuenue.

OcHoBanus. Knaccudukanuss ocHoOBaHUWIl: IMIETOYM W HEPACTBOPUMBIE  OCHOBAHUA.
Homenknarypa ocHoBanuii (MexAyHapoaHass W TpUBHAIbHAs). PU3MUECKHME U XUMUYECKUE
cBoiicTBa ocHOBaHMH. [lonydyenne ocHOBaHMIA.

Kucnotel. Knaccudukamus kucinor. HoMeHknarypa KucioT (MeXAyHapOJHAss U TPUBUAIbHAS).
dusuyeckue U XUMHYECKHE CBoiicTBa KHCIOT. Psan aktuBHoctu MetauioB H. H. bekerosa.
[Tonydenue KUCIOT.

Conu. Homenkiarypa coseil (MexayHapoaHas ¥ TpuBHUalbHAsA). DUUYECKHE U XHUMHUYECKUE
cBoiicTBa coisiei. CriocoObl NOTYYEHUs CONEH.

I'eneTnyeckas cBs3b MEKAY KilIaCCaMU HCOPIraHUYICCKUX COCJIMHEHMH.

XVMMHYECKUN JKCIIEPUMEHT: Ka4€CTBEHHOE OIPEACIICHUE COIEP)KaHUA KHUCIOPOAa B BO3AYXE;
HOJy4eHHue, coOupaHMe, paclo3HAaBaHHME W U3yYeHHE CBOMCTB KHCIIOpOja; HalroaeHue
B3aMMOJICHCTBHS BEIIECTB C KUCIOPOAOM U YCIOBHSI BO3HUKHOBEHHS M MPEKpAIICHUs TOpEeHUs
(moxxapa); O3HaKOMJIEHME C oOpaslaMM OKCHIOB M OINHCAaHHE HX CBOWCTB; MOJYy4YEHHUE,
coOupaHue, paclo3HaBaHUE W H3YUYEHHE CBOMCTB Bojaopoia (TOpeHHe); B3aUMOJEHCTBUE
Bojoposia ¢ okcuaoM Meau(Ill) (Bo3MOXKHO HCIIONIb30BaHME BUAEOMATEPUATIOB); HAOIIOJECHUE
00pa3IOB BEIIECTB KOJIUYECTBOM | MOJIb; HCCIIEIOBAHNE OCOOEHHOCTEN PACTBOPEHHS BEIIECTB C
pa3IMYHON pPacTBOPUMOCTBIO; IIPUTOTOBJICHHE PACTBOPOB C ONPEICIEHHON MacCOBOH JoJiel
pPacTBOPEHHOTO BEILIECTBA; B3aUMOJICHCTBUE BOJABI C MeTa/UIaMM (HAaTpUEM M KaJbIHEM)
(BO3MOKHO MCIIOJIb30BaHKUE BUAECOMATEPHUAJIOB); OINpE/IeIEHUEe PaCTBOPOB KUCIOT M IIEJIoueH ¢
MOMOUIbI0 WHJUKATOPOB; HCCIEIOBaHHE OOpa3l0B HEOPraHMYECKHUX BEUIECTB pPa3 JIMYHBIX
KJIaCCOB; HAOJIOJIEHHME W3MEHEHMs OKPAaCKM HHJIUKATOPOB B PACTBOpaxX KUCIOT U IIEIOYEH;
u3ydyeHue B3aumozeiictBus okcu ga Meau(Il) ¢ pacTtBopom cepHOM KHCIOTHI, KHCIOT C
MeTaJlJIaMH, peaklUnii HENTpaau3aluy; IOJyYEeHUE HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHHE
OHOTO Me€Tajula APYTMM M3 PACTBOPA COJIM; PELICHUE JKCIIEPUMEHTAIBHBIX 3a7ad II0 TeMe
«Baxnelmue Ki1accbl HEOPraHUYECKUX COETUHEHUI.

Ilepuoauuecknii 3aK0H U NepUOANYECKasl cMcTeMa XuMU4eckux diemeHToB . U. MenaeJe
eBa. CTpoeHne aTOMOB.

Xumuueckasi cBsi3b. OKHCIUTEIbHO-BOCCTAHOBHTEIbHbIE peaKknuu

[lepBble MOMBITKM KiIacCUPHUKAMU XMUMHUYECKUX 3JiIeMeHTOB. lloHATHE O Tpymnmax CXOIHBIX
3JIEMEHTOB (ILEIOUHBIE U IIEJT0YHO3EMENIbHBIE METAUIbI, TAJIOT€Hbl, MHEPTHBIE ra3bl. DJIEMEHTHI,
KOTOpbIe 00pa3ytoT aMm(poTepHbIE OKCUIBI U TUAPOKCHUIBI.

Ilepnonnueckuil 3akoH. Ileprnoauyeckas cucrema xumudeckux snemeHToB /. M. Menneneesa.
Bunper tabnuner «Ilepuogudeckast cuctema xumuueckux anemeHntoB JI . U . MenneneeBay .
[Tepuoael u rpynnel . GU3NYECKU CMBICH MOPSAIKOBOTO HOMEpa, HOMEPOB NEPU OAa U TPYMIIbI
DJIEMEHTA .

Crpoenune atomoB. CoctaB aTOMHBIX snep. M3oromsl. DnekTpoHbl. CTpOEHHE 3JIEKTPOHHBIX
o0onouek aTtomMoB mepBbIX 20 XHMMHYECKHX JJIEMEHTOB mepuojaudeckoil cucremsr J[. .
MenneneeBa. XapakTepucTUKa XUMUYECKOTO 3JIEMEHTA 10 €ro MOJOKEHUIO B NEPUOANYECKOMN
cucteme /1. 1. Menaeneena.
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3aKOHOMEPHOCTH HM3MEHEHHUs pajdyca aTOMOB XUMHUYECKHUX 3JI€ MEHTOB, METALIUYECKUX U
HEMETaJUIMYECKUX CBOMCTB 1O TPYIIAaM M TMepuojaM. 3HAYEHHE IEePHUOJMYECKOr0 3aKOHa W
NEePUOIUYECKON CUCTEMbl XUMUYECKUX AJIEMEHTOB Il Pa3BUTHUSL Hayku U mpaktu ku . [{ . U .
MenneneeB — y4€HbIN U TPaXIaHUH .

ONEeKTPOOTPULIATEILHOCTh XMMUYECKUX JIEMEHTOB. XUMHUYE CKasl CBA3b (MOHHAs, KOBAJICHTHAs
noJiipHasT W KOBaJIEHTHas Heno JsipHast). CreneHb  okucieHus. OKUCIUTETBHO-
BOCCTaHOBUTENIbHBIE peakuuu. llpouecchl oxkucieHuss M BOccTaHOBIEHHMS. OKHUCIMTENH U
BOCCTaHOBUTEIIN.

XUMUYECKUN DKCHEPUMEHT: H3ydyeHHue OO0pas3loB BEIIECTB METajl JOB U HEMETaJlIOB;
BSaHMOﬂeﬁCTBHe rHpoKkCuaa NUHKa € paCTBOpaMH KHUCIIOT U H_IGJIO‘-Ief/'I; IMPOBCACHUC OIIBITOB,
WUTIOCTPUPYIOUINX MPUMEPhl OKHCIUTEIbHOBOCCTAHOBUTEIBHBIX PEaKIMi (rOpeHue, peakiuu
Pa3NOXKEHUs], COCTMHEHHUS ).

MexnpeaMeTHbIe CBSA3U

Peanu3zanus MeXnpeaMETHBIX CBA3€H MPU U3YUEHUM XMMHH B § KJlacce OCYIIECTBISETCS Yepe3
UCIOJIb30BAaHUE KaK OOLIMX €CTECTBEHHOHAYUYHBIX IMOHATUN, TaK M IOHATHUH, SBISIOIIUXCS
CHUCTEMHBIMU I OTAENBHBIX IIPEIMETOB €CTECTBEHHOHAYYHOT'O [IUKJIA.

O6H_[I/Ie CCTCCTBCHHOHAYYHBIC ITOHATHAA: Hay‘leIﬁ (1)aKT, TumnoTre3a, TCOpHA, 3aKOH, aHAJIU3,
CHHTC3, KJIaCCI/I(i)I/IKaIII/Iﬂ, MNEpUOANYIHOCTD, H8,6JHOIIGHI/IG, SKCIICPUMCHT, MOACIIMPOBAHUC,
HU3MCPCHHUC, MOICIIb, SIBJICHUC.

®dusnka: MaTepus, aToM, OJJCKTPOH, IPOTOH, HEUTPOH, HOH, H30TOI, PATUOAKTUBHOCTD,
MOJIEKYJIa, AIEKTPUICCKUI 3apsiil, BEIMIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSTHUE BEIIECTBA, T'a3,
(bu3HYeCKre BeTUYNHBI, SAMHUIIBI K3MEPEHUS, KOCMOC, IJIaHEeThI, 3BE3/1b1, COTHIIE.

buonorus: ¢porocuntes, npixanue, 6uocdepa.

I'eorpadus: armocdepa, runpochepa, MUHEpaNbl, TOPHbIE MOPOJbI, IMOJIE3HBIE HCKONAEMBbIE,
TOIIJIMBO, BOJHBIE PECYPCHI .

9 KJIACC
BemecTBo M XUMHYeCKasi peaKIust

Ilepuoanueckuii 3akoH. Ilepuoguueckas cucreMa xumuyeckux anemeHTos 1. M. Menneneesa.
Ctpoenue aroMoB. 3aKOHOMEPHOCTH B M3MEHEHUU CBOWCTB XMMHYECKHX JJIEMEHTOB TEPBBIX
TPEX MEPUOJIOB, KA, KaJbLUA U UX COCUHEHUN B COOTBETCTBUU C ITOJIOKEHUEM DJIEMEHTOB B
MEePUOIUYECKON CUCTEME U CTpoeHHeM HuX aToMoB. CTpOEHHE BEIIEeCTBA: BUJIBI XUMUYECKOU
CBsi3U. THIBl KPUCTAUIMYECKUX PELIETOK, 3aBUCUMOCTh CBOWMCTB BEIIECTBA OT THIIA
KPUCTAJUIMYECKOW PEMIETKH U BUJ1a XUMUYECKOH CBSA3H.

Knaccugukaius 1 HOMEHKIaTypa HEOPraHMYECKUX BEIECTB (MEXIyHapOJHast U TPUBUAIIbHAS).
XVMHYECKHE CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3IMYHBIM KjaccaM HEOPraHHMYeCKHUX CO
€VMHEHU, TEHETUYECKas! CBSI3b HEOPraHMYECKHUX BEILECTB.

Knaccudukanus XUMUYECKHX pEaKIUid MO pPa3NUYHBIM MpU3HAKaM ([0 YHCIYy M COCTaBy
YYaCTBYIOIIMX B PEAKIMH BEIIECTB, IO TEIJIOBOMY d(DQeKTy, Mo H3MEHEHHIO CTereHen
OKHUCJICHUS XMUMHUYECKHUX DJIEMEHTOB, MO OOpaTUMOCTH, MO YYaCTHIO KaTalu3atopa). JK30 U
SHJOTEPMUYECKUE PEAKIIUU, TEPMOXUMUYECKUE YPABHEHHUSI.

Ilonstue o CKOpPOCTH XUMHYSCKOMN pCaKknuu. [TousiTue 006 O6paTI/IMLIX n H606paTI/IMBIX
XUMHUYCCKUX PCAKIHAX. IlonssTHE O TOMOIEHHEBIX H TCTCPOTCHHBIX PCaAKIUAX. Tousmue o
XUMUYECKOM
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paeﬂoeecuu. CDaKmopbl, sausalowue Ha CKOpOCI’I’lb XUMM‘!BCKOIJ peam;uu U NOJIOHCEHUE XUMUUECKO
20 paenoeecuﬂ.

MexaHu3M OKHCIUTEIbHOBOCCTAHOBUTENIBHBIX PEAKLMN (3JIEKTPOHHBIN OajaHC OKUCIUTENbHO-
BOCCTAHOBUTEJILHON PEAKIIUH).

TeOpI/Iﬂ BHGKTpOHHTquCKOfI Jucconuanuu. :‘)J'IGKTPOJ'II/ITBI N HEOJICKTPOJIUTEI. KaTI/IOHBI, AHHWOHBI.
MexaHu3M JIHCCOLIMAIMU BEIIECTB C Pa3siIM4HbIMU  BHUIaMU XUMUYCCKOH CBI3u. CTeIeHb
Jucconuanuu. CunbHbBIE U cIa0bIe QJICKTPOJIUTHI.

Peakiun moHHOro oOmeHa. YcClOBHS NpPOTEKaHUs peakUUil HMOHHOrO OOMEHa, IOJHbIE U
COKpallEHHbIE MOHHBIE ypaBHEHUs peakiuil. CBoilCTBa KUCIIOT, OCHOBaHHUIl M COJIEW B CBETE
OpeAcTaBIeHUu 00  AJIEKTPONUTHYECKOM nucconuanuu. KadecTBeHHblE peakuu Ha
WOHBI . [lonamue o cudpoause cozeii .

XVMMHUYECKUN DKCIEPUMEHT: O3HAaKOMJICHHE C MOJEISIMM  KPHUCTAJUIMYECKUX  PEIIETOK
HEOPraHMYECKUX BEIIECTB — METAJUIOB U HEMETAJUIOB (rpaduTa U ammasa), CIOKHBIX BEIIECTB
(xyopuaa HaTpus); HCCIEIOBaHME 3aBUCUMOCTH CKOPOCTHM XHMHYECKOM peakluu OT
BO3/ICHCTBUS pa3IMUHbIX (PAKTOPOB; MCCIIEOBAHUE JIEKTPOIPOBOJHOCTH PACTBOPOB BEILECTB,
nporecca  JAUCCOLMAIMM  KHCIOT, Inenodyed MW coled  (BOSMOXKHO — MCIIOJIb30BaHHE
BUJICOMATEPHUAIIOB); PO BEIEHUE OINBITOB, WUIIOCTPUPYIOLIUX MPU3HAKK IPOTEKAHUS peaKUuil
HOHHOro oOMeHa (oOpa3oBaHME OcCajKa, BbIIEIEHUE Ta3za, OOpa30BaHHE BObI); OIBITOB,
WUTIOCTPUPYIOLINX MPUMEPBI OKUCIIA TEJIbHOBOCCTAHOBUTENBHBIX peakUuil (rOpeHue, peakuuu
pa3JIOKEHUs,, COEIMHEHUs); PpAcCHO3HAaBaHUE HEOPraHWYECKUX BEIIECTB C  IOMOILBIO
KA4ECTBEHHBIX PEAKLUI HA NOHBI;, pELICHUE YKCIIEPUMEHTAIbHBIX 3a/1a4 .

HemeTaniabl 1 X cOeTUHEHUS

OO6mas xapakTepucTuka ragoreHoB. OCcoOEHHOCTH CTPOEHUS aTOMOB, XapaKTE€pHbIE CTENEHU
okucnenus. CtpoeHue u (GU3NIECKHUE CBOMCTBA MPOCTHIX BEIIECTB — TAJIOTC€HOB. XUMUYECKUE
CBOIiCTBa Ha mpuMepe Xjopa (B3aMMOJAEWUCTBHE C MeTalllaMd, HEMETallJIaMH, IIEI0YaMH).
XmopoBogopoa. ComnsiHas KUCIIOTa, XUMUYECKHUE CBOMCTBA, MOJydeHue, mpuMeHeHue. Jlelictpue
XJIOpa U XJOPOBOJOPOJA HA OpraHM3M 4YesoBeka. BakHeWiuue XJIOpUAbl U UX HAXOXKICHHUE B
MIPUPOJIE .

OO6mras xapakrepuctika 31eMeHToB VIArpynmnsl. OcoOeHHOCTH CTpOEHHs aTOMOB, XapaKTepHbIE
CTETIEHH OKUCJICHHUS.

Crpoenue u (uznueckue CBOICTBA MPOCTHIX BEIIECTB — KHUCIOPOJAa M Cepbl. AJUIOTPOIHBIE
MOIUGUKAIMM KHCIOpoJa M cepbl. XUMHUYecKue cBoicTBa cepbl. CepoBOAOPOA, CTpPOEHHE,
¢uznyeckue U XuMuueckre cBorcTBa. OKCUABI Cepbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHast KucioTa, (U3MUECKHE U XUMHYECKHE CBOIcTBa (0OIIMe Kak MpeACTaBUTENs Kiacca
KUCIOT M crneuuduueckre). XUMHUUECKHE PpEaklUd, JeKallle B OCHOBE IMPOMBIIUIEHHOTO
croco0a mosyueHust cepHoil kucioTsl. [Ipumenenue. Conu cepHOM KHMCIOTHI, KaueCTBEHHAs
peakiusi Ha cyinbdatnoH. HaxoxneHue cepbl M €€ COEOUHEHHI B mpuUpojie . XUMHUYECKOE
3arpsiI3HEHUE OKPYXKaloleW cpelpl COEAMHEHUSMU cepbl (KMCIOTHBIE JO0XAH, 3arps3HEHHE
BO3JIyXa M BOJIOEMOB), CITOCOOBI €ro MPEA0TBPAIICHHUS .

OO0mas xapakTepucTuka 31eMeHToB VArpynnbsl. OCOOEHHOCTH CTPOSHHS aTOMOB, XapaKTepHbIe
CTETIEHH OKUCIICHHUS.

A30T, pacnpocTpaHeHHe B IpUpoAe, pu3nyeckue u Xumuueckue cpoiictsa. KpyroBopot azora B
npupoze . AMMHaK, ero (u3n4eckue 1 XUMHUYeCKrue CBOMCTBA, MojyueHne u npuMeHerue. Conu
aMMOHHUsI, UX (pU3MYecKre W XMMUYECKHe CBOWCTBa, nmpuMeHeHue. KauecTBeHHas peakuus Ha
MOHBI aMMOHHUs1. A30THas KUCIIOTa, €€ ojyueHne, (u3ndeckue 1 XuMU4eckre cBoicTBa (o0mue
KaKk IpeACTaBUTENs Kiacca KHUCIOT M cnenuduyeckue. Vcrnonb3oBaHue HUTPATOB MU colied
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aMMOHHUSI B KadeCTBE MHUHEpAIbHBIX ynoOpeHui. XHMHUYEecKOoe 3arpsi3HEHHE OKpYKarolen
Cpezbl COeIMHEHUSAMHU a30Ta (KUCIIOTHBIE JOXK/H, 3arpsiI3HEHUE BO3/1yXa, IOYBBI U BOJOEMOB).

®docdop, amtorpornubie Moaudukamuu Gocdopa, puznueckue u XumMuueckue cpocTra. OKcu
dochopa(V) u dochopHas kucinora, (HU3NYECKHE U XUMHYECKHE CBOWCTBA, MOJIydYCHUE.
Hcnonb3oBanue GochaToB B Ka4eCTBE MUHEPATBHBIX YI00PEHUH.

Oo6mas xapaktepuctuka 3meMeHToB [VArpynmel. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTepPHBIC
CTETICHU OKUCIICHUS .

Vriaepon, auIOTpONHble MOAM(UKALMKM, paclpoCTpaHEHHE B MpUpone, (GU3NYECKUe U
XUMHYeCcKHe cBoiicTBa. AncopOius. Kpyrosopor yriepona B npupoge. OKCHIBI yriaepona, ux
bu3nyeckue M XUMHUYECKUE CBOMCTBA, ACWCTBUE HA HKUBBIE OPraHU3MBI, IOIY4YEHUE U
NpUMEHEeHHe. DKOJIOTWYEeCKHe MpoOJieMbl, CBsA3aHHBIE ¢ okcuaoMm yriepona(lV); rumoresa
1J100aIbHOTO MOTEMJICHNUsT KIMMaTa; MapHUKOBbIM 3¢ dekT. YroiapHas KUcIoTa U €€ COolH, UX
(1)I/I3I/I‘~I€CKI/IG U XUMHYCCKHEC CBOI>'ICTB8., IMMOJIy4YCHHUEC U IIPUMCHCHHC. KauecTBennas pCaKkuug Ha
KapOoHaTuoHbl. Vcnonbp3oBaHue KapOOHATOB B ObITY, MEIUIIMHE, IPOMBIIIIEHHOCTH U CEIbCKOM
XO35MCTBE.

[lepBoHavanbHble MOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCIUHEHHSX yriepona (MeTaH,
9TaH, STWIEH, AlleTWJIEH, 3TaHOJI, TJHUIEpPUH, YKCyCHas KHUCIOTa). Mx cocmas u xumuueckoe
cmpoerue. TlonsaTHE 0 OMOTOTHYECKH BaXKHBIX BEILIECTBAX: KUPAX, OelKax, yriaeBoaax — U UX
posn B KU3HU
yenoBeka. MamepuanbHoe eOUHCMBO OP2AHUYECKUX U HeOP2AHUYECKUX COeOUHEHULL.

Kpemuuii, ero ¢u3mueckne U XUMUYECKHE CBOWCTBA, MONyYCHHE W npuMeHeHue. CoeTnHeHUS
KpemMHus B mpupoje. O0mue npecraBieHus 06 okcune kpemHus(IV) u kpeMHUEBO# Kuciore.
CHITIKaTHI, 170:¢ UCIIOJIb30BaHUE B OBITY, MEIUIIHHE,
NPOMBIIIICHHOCTH. BaoicHetiwue cmpoumenvbhbie MAmepuaibl: Kepamukd, CImeKio, yemenm, oe
moH, scenezobemon. Ilpobremsl 6ezonacnoz2o

UCNONB308AHUSL CIPOUMENLHBIX MAMEPUATLOE 8 NOBCEOHEBHOU HCU3HU.

XUMHUUECKUH SKCHEPUMEHT: U3yuyeHHe O0pa3ll0OB HEOPraHMUECKUX BEIECTB, CBOWCTB COJITHOM
KHCJIOTHI; TIPOBEICHNE KAYeCTBEHHBIX PEAKINA Ha XJIOPUAMOHBI U HAOIIOJCHNUE MPU3HAKOB MX
NPOTEKaHUS; ONBITHI, OTpa)KkarolMe (U3MUEeCKHe M XHMMHUYECKHE CBOMCTBA rajloreHOB U HX
COeIMHEHUIN (BO3MOXHO HCIOJb30BaHUE BHUIEOMATEpUaAIOB); O3HAKOMJIEHME C oOpa3uamu
XJIOpUOB (TAJOT€HUI0B); O3HAKOMIIEHHE C 00pa3lamMu cepbl U €€ COeMHEHUSIMH (BO3 MOXKHO
HCIIOJIb30BaHNE BUJEOMAaTEepHalioB); HaONIOAEHHE TMpoliecca OOyIrJMBaHUS caxapa IOJ
JeCTBUEM  KOHIEHTPUPOBAHHOW CEpHOW KHUCIOTHI, H3y4Ye€HHE XHMUYECKUX CBOMCTB
pa30aBiIeHHON CEpHOM KHUCIOTHI, IMPOBEJEHUE KAYECTBEHHON peakuMM Ha Cylab(aTHOH U
HaOJroleHne Tpu3Haka e€ NMPOTEeKaHUs; O3HAKOMIIEHHE C (PU3MYECKMMHM CBOMCTBAMHU a30Ta,
dochopa W uX coeauHEHUN (BO3MOXKHO HCIOJIB30BAHUE BHJAEOMATEpUAIOB), oOpaszmamMu
a30THBIX U (QochOpHBIX YAOOpEHMIi; MONyyeHHe, COOMpaHHMe, pPAaCHO3HABaHUE M H3Yy4EHUE
CBOWCTB aMMHaKa; IMPOBEIACHHWE KAaYeCTBEHHBIX PEAKIMi Ha WOH aMMOHHUS W (ochaTHOH H
U3yYeHHe MPU3HAKOB UX MPOTEKaHMs, B3aUMOJICHCTBUE KOHIICHTPUPOBAHHOM a30THOM KUCIIOTHI
C MeJpI0 (BO3MOXKHO MCIOJIb30BaHUE BHUJIEOMATEPHAIIOB); U3YUEHHE MOJIeTeH KPUCTAIITMYECKUX
pewméTok anmasa, rpadura, QyuiepeHa; 03HaKOMIIEHHE C MPOIIECCOM aCOPOLIMU PaCTBOPEHHBIX
BEIIECTB AKTHBHUPOBAHHBIM YIIIEM M YCTPOWCTBOM IPOTHBOras3a; IONyuYeHHe, COOHMpaHHeE,
pacrio3HaBaHME U U3yYEHHE CBOMCTB YIJIEKUCIIOTO Ia3a; MPOBEACHNE KaUeCTBEHHBIX peaKIiii Ha
KapOOHAT W CWIMKATHOHBI M W3y4YCHHWE IIPU3HAKOB WX TIPOTEKAHWS; O3HAKOMIICHHE C
IOPOAYKIMEH CHIMKATHOW MPOMBIIUICHHOCTH; peIleHHe SKCHEPUMEHTAIbHBIX 3a7ad MO0 TeMe
«BaxHelmue HeMeTauIbl U UX COEANHEHUS.

MeTajibl 1 KX COeIUMHEHUS
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OO01mast xapakTeprCcTUKa XUMHUYECKHX 3JIEMEHTOB — METAJJIOB HA OCHOBAHUU MX TOJIOKEHUS B
MEePUOIUYECKON cHCcTeMe XuMudeckux anemeHToB JI. M. MeHnneneeBa M CTpOEHHUS aTOMOB.
Crpoenue MeramioB. Mertaminueckas CBs3b M METAUIMYECKAs] KPUCTALUTMYECKAs pEHIETKa.
DJIEKTPOXUMUYECKUN pAll HAOpsKEHU MeTaioB. DU3WYEeCKMEe M XUMHUYECKHE CBOMCTBA
MeTaymioB. OOmIHe Croco0bl MOyYeHUs MeTauIoB. [IoHATHE O KOPPO3HH METaJIOB, OCHOBHBIC
CrocoObl 3amuThl UX OT Kopposuu. CruiaBbl (CTalb, YyTyH, MIOPATIOMHUHUN, OpOH3a) W HX
MIPUMEHEHHE B OBITY U IPOMBIIIICHHOCTH.

[[{erouHble METAJUIBL: IOJIOKEHUE B IEPUOJMYECKONW CHCTEME XMMMYECKUX 3jieMeHToB /[I. M.
MenneneeBa; CTpOGHHE HX aTOMOB; HaxOKIeHHUE B Inpupogc. PU3NYECKHME U XUMHUYECKUE
CBOICcTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbl U TUAPOKCUABI HaTpUs U Kanus. [Ipumenenue
LIEJIOYHBIX METAJIJIOB U UX COCIMHEHUMN.

[IlenoyHO3eMENBHBIE METAJUIBI MAarHuid M KaJbLUHW: IOJOKEHUE B IEPHOJUYECKON CHCTEME
xuMudeckux snemeHToB J[. M. MenpeneeBa; cTpoeHHE MX aTOMOB; HaXOXXJICHUE B IPHUPOJE.
duznyeckre U XUMHYECKHE CBOMCTBA MarHus W Kalblus. BakHeHIne cCOeTUHEHUS KaIbIUs
(oxcun, rugpokcu, conu). JKECTKOCTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUSI.

AJIOMUHUN: NIOJIO’)KEHUE B IEPUOJUYECKON cUCTEME XUMUYecKkuXx 21aemMeHToB [I. 1. Menpeneesa;
CTPOCHHUE aTOMa; HaXOXKIeHHE B mpupozae. OU3nMdecKue U XMMUYECKUE CBOMCTBA AIIOMHUHUAL.
AmpoTepHbIe CBOMCTBA OKCH/IA U THIPOKCHIA AITFOMUHUSI.

JKene3o: mosnoxeHnue B NEPUOJUYECKON cUCTeEME XMMHUYecKuX ieMeHToB [I. M. Menneneesa;
CTpPOCHUE aToMa; HaxoxjaeHue B npupoge. dusznyeckne M XUMHUYECKHE CBOWCTBa XKelesa.
Oxcuppl, runpoxcubl u conu xxenesa(ll) u xxenesa(1ll), ux cocras, cBoOICTBa U MOIy4YEHHUE.

XHMMHUYCCKUH DKCIEPUMEHT: O3HAKOMJICHHE C oOpas3liaMd METaLIOB M  CIUIaBOB, HX
(U3HYECKUMU  CBOWMCTBAMH; HM3y4YeHHE pPE3yJbTaTOB KOPPO3UH METALIOB  (BO3MOXKHO
MCII0JIb30BaHUE BUACOMATEPUAIOB), OCOOCHHOCTEH B3aMMOJCHCTBHS OKCH/IA KAJIBIIMS U HATPHUS
C BOJIOH (BO3MOXHO MCITOJIb30BAHHUE BHICOMATEPHAIIOB); CCIICIOBAHNE CBOMCTB KECTKON BOJIBI;
mpolecca TOpPEeHUs >kele3a B KHCIO poje (BO3MOXHO HCIIONBb30BAHUE BHAEOMATEPHATIOB);
MPU3HAKOB POTEKAHHUS KAYSCTBCHHBIX PEaKIUi HA MOHBI (MAarHUs, KaJIbIIHs, ATFOMUHUS, ITMHKA,
xkene3a(ll) u sxenesa(Ill), memu(Il)); HabOmrogeHWMe U omMcaHWE MPOIECCOB OKPAITUBAHUS
IUTAMEHH WOHAMHU HATPHsI, Kalus W Kalblus (BO3MOXXHO HCITOJIb30BAHHE BHUJICOMATCPHAIIOB);
uccienoBanre aM(OTEPHBIX CBOMCTB THAPOKCHAA aTIOMUHUS M THAPOKCUAA IMHKA; pEIIeHUe
IKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe « BakHelme MeTaTbl 1 UX COSTUHEHUSD) .

XuMus M OKpy:KamoLas cpeaa

Hosble maTepuaibl 1 TeXHOJIOrMU. BelecTBa 1 MaTepualibl B IOBCEJHEBHON XKU3HU YEIOBEKA.
XuMus U 3710poBbe. bezomacHoe HCMoONb30BaHME BEIIECTB M XUMUYECKHX DPEAKIHM B OBITY.
IlepBass mo Momp HpH XUMUYECKMX OKOrax M OTpaBieHUsAX. OCHOBBI 3KOJOTM YECKOU
rPaMOTHOCTH. XHMMHYECKOE 3arpsi3HeHUE OKpy’Karolled cpeabl (mpeaenbHas AOMyCTUMAas
koHueHTpauus Bemects — [1/IK). Poiap xumuu B perieHnn 3K0JI0rHYecKux npooieM.

[IpupoaHblE HWCTOYHHMKH YTIIEBOAOPOJOB (yroyib, MPUPOAHBINA Ta3, HedTh), MPOAYKTHI HX
nepepadoTKU, UX POJIb B OBITY M MPOMBIIIJIEHHOCTH .

XUMUYECKUN OKCIIEPUMEHT: HU3y4eHHE O0O0pas3loB MaTepHualioB (CTEKJIO, CIUIaBbl METAlIOB,
MOJIMMEPHBIE MaTEPHUAIIBI ).

MexnpeameTrHbie CBA3U

Peanmuzanus MCKIPCAMETHBIX CBs3E Ipu U3y4€HUU XUMHUU B 9 xiacce OCYHICCTBIIAICTCA 4C€PE3
HCIIOJIB30BaHHUEC KakK O6HII/IX €CTCCTBCHHOHAYYHBIX HOH?ITPII;'I, TakK H HOHSITI/IfI, SABJIIOIINXCA
CUCTCMHBIMH JJId OTACIIbHBIX NPCAMETOB €CTCCTBCHHOHAYYHOT'O [IUKJIA.
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OO0mue ecTecTBEHHOHAYYHBIC TMOHSATHS: HAYYHBIA (aKT, TUMOTE3a, 3aKOH, TEOpHs, aHAJM3,
CHHTCEC3, KJ'IaCCI/I(i)I/IKaHI/IH, nepuoand HOCTD, Ha6J'IIOI[eHI/Ie, OKCIICPUMEHT, MOJACINPOBAHUC,
U3MEpeHue, MOJeNb, SBJICHHE, NMAapHUKOBBIK 3(ddekr, TexHomorus, marepuanbl. Dusnka:
Marepusi, aroM, OJJIEKTPOH, MNPOTOH, HEHUTPOH, HMOH, HM30TOI, PAJAMOAKTUBHOCThH, MOJIEKYJIa,
AIIEKTPUUYECKUH 3apsij1, TPOBOJHHUKH, IOTYIIPOBOIHUKH, TUIIEKTPUKH, (POTOIIEMEHT, HHAUKATOP,
BE€IICCTBO, TEJIO, O6’béM, arperaTHo€ COCTOAHHUE BCIIECTBA, Ira3, pacTBOp, paCTBOPHMOCTD,
KpUCTANIMYECKas peméTKa, CIUIaBbl, (U3UUECKUE BEIMYUHBI, EAMHUIBI HM3MEPEHHS,
KOCMHUYECCKOC ITPOCTPAHCTBO, ITIJIIAHCTHI, 3Bé3I[BI, COJ'IHI.[G.

buonorust: ¢orocunres, npixanue, Ouocdepa, HSKOCHUCTEMa, MUHEPAIbHBIE YAOOpPEHUS,
MHUKPO3JIEMEHThI, MAKPOAJIEMEHThI, TUTATEIbHbIC BEIIECTBA .

['eorpadus: armocdepa, runpochepa, MUHEpaNbl, TOPHBIE MOPOJIbI, IMOJIE3HbIE HCKOMAEMbIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

KAJIEHJAPHO-TEMATHYECKOE IINTAHUPOBAHME 110 XUMHU 8 KJIACC

2 yaca, 68 yacos

Ne | Pazgen. Tema ypoka Kon- | Har | Hcnonws
BO a osanue
4acoB | Ipo

P 0bopyoo
Beze
6anus
HUS
«Touka
pocma
Tema 1. Xwumuss — BaxkHas 00JacThb €CTECTBO3HAHUSA
¥ MPAKTUYECKOIi AesiTeIbHOCTH YestoBeka (5 1)
1 [Ipenmer xumuu Ponp XuMuM B KM3HM uesoBeka. Xumus B | 1
cUCTeMe HayK. MeTo/ibl MO3HAHUS B XUMUH.
2 3HAaKOMCTBO C IpaBUJIaMK Oe30macHOCTH M Mpuémamu padoTel B | 1 Hudpos
XUMHUecKol 1abopatopui. [Ipaktudeckas padbora: as
N nabopart
Ne 1. IIpaBuna paGoTsl B nabopatopuu U NpuéMbI 0OpaIieHus ¢ opm{p
1abopaTopHBIM 000pyIOBAaHUEM RELEO
N
Hudpos
on
TATYHK
TeMIepa
TYpPbI
Cnupros
Ka
Caeua.

3 Tena u BemecTa 1

4 dusnyecKkre CBOMCTBA BEIIECTB. ATperaTHOE COCTOsSIHUE BemecTs . | 1

5 Uucteie  BemectBa W cMecn.  CrmocoObl  pazgenenus | 1 Hudpos

cmeceil. [IpakTuyeckass padoraNe 2. Pa3nenenue cmeceil (Ha as
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MIpUMEpPEe OYUCTKU TTOBAPEHHOM COJIN) nabopar
opus
RELEO
N
Tema 2. BemecrBa
U XHMHYeCKHe peakiun
(15u)+lyu
6 ATOMBI 1 MOJIEKYJIbI. XUMHUYECKHUE DIIEMEHTHI 1
7 3Haku (CHMBOJIbI) XUMHUYECKUX IEMEHTOB 1
8 [IpocThie U coXKHBIE BeNIeCTBA. ATOMHOMOJIEKYJISIPHOE YUCHHE. 1
9 Xumudeckass (opmyna. BaneHTHOCTh aToMOB  XMMHYecKux | 1
DJIEMEHTOB
10- | 3akoH mocTosiHCTBA cocrTaBa BemiecTB. OTHOCHUTENIbHAs aTOMHAs | 2
11 | macca. OTHOCUTEIbHAS MOJIEKYJIIpHAs Macca .
12 | MaccoBast 101l XUMUYECKOI0 DJIEMEHTA B COETUHEHUH 1
13 | dusnueckue U XUMHUUYECKHUE SIBIICHUSA 1
14 | Xumnueckas peakuus. [Ipusnaku 1
U YCIIOBHS MPOTEKAHMSI XUMUYECKHUX PEaKIIHii
15 | Xumuueckue ypaBHEHUS 1
16 | Tumsl xXuMHYECKUX peakiuil. Peakius coequHeHus 1
17 | Peakuus pa3ioxeHHs 1
18 | Peakmus 3amMerneHus 1
19 | Peakums oOMeHa 1
20 | 3akoH coxpaHeHus: Macchl BemecTB. M. B. JlomoHocoB — yuénsrii | 1 BECHI
SHIIUKIOIEINCT. TEXHOXH
MHYECKHA
e WA
AIEKTPO
HHBIE;
cBeua;
Ko10a
IIOCKO/I
OHHAas
250 w;
JIO)KKA
TUTSt
C)KUTaHU
i

BCIICCTB
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21 | KonrponbHas padora Ne 1
Tema 3. Bo3ayx. Kucaopon.

Oxcnabl
(59)

22 | Bo3nyx — cmech razoB. Cocras Bo3ayxa Kuciopon — ayieMeHT u
npocroe BemecTBO. O30H — aUIOTpOmHAas MOIUPUKAIISL
KHCIIOpo/ia

23 | HaxoxzaeHue kuciopoja B MpHupoje, GU3NYecCKue U XUMUYECKUE
CBOMCTBa (peakuuu okuciaeHus, ropenue. [lousarue 06 oxcumax

24 | CiocoObl  TOJNy4eHHS ~ KUCJIopoAa B JlaDopaTopuM |
poMbIUIEHHOCTH.  [Ipumenenne kucnopoma. Ilpakthueckas
pabora
Ne 3. Tlonyuenue u cobupaHue KUCIOpoa, U3y4YeHHe ero CBOMCTB.

25 | TeruoBori  3h@dekT XUMHUYECKOH  peakiuu, IOHSATHE O
TEPMOXMMHUYECKOM YPAaBHEHUH, OSK30 U  OHIOTEPMHUYECKHX
peaxusax

26 | TormmBo (yromp W MeTaH). 3arpsi3HEHHE BO3/yXa, CIIOCOOBI €ro
MpeIOTBpaIeHHs. Y CHUIICHHE MTApHUKOBOTO 3 dekTa, pazpyiieHue
030HOBOTO CJIOS .

Tema 4. Bogopoa. CocTaB KUCJIOT M coJiei (5 u)

27 | Bomopoa — 3JeMEHT U POCTOE BEIIECTBO

28 | Haxoxnaenue B npupojie, pusnueckue 1 XMMUYEeCcKHe CBOMcTBa (Ha
pUMepe B3aMOJICHCTBHS C HEMETallIa MU M OKCHJIaMH METAJIJIOB

29 | [IpumeneHne, CrIOCOOBI MOTYUYCHHS BOIOPO/IA.

[Tpaktuueckas padora Ne 4. [TonydyeHue u coOupaHue BOJIOPOJA,
U3yYeHHUE ero CBOUCTB

30- | CocraB KUCIOT U COJeH

31
Tema 5. KosimuecTBeHHbIE OTHOLIEHUS B XUMHH
(49)

32 | KomnuectBo BemecTBa. Mok, MossipHas macca

33 | 3akoH ABoraapo. MomspHBIid 00BEM Ta30B .

34- | Pacu€Tpl M0 XUMHUYE CKUM YPaBHEHHSIM.

35
Tema 6. Boga. PacTBopsl. [lonsitue 00 ocHoBaHusX (5 9)

36 | ®usnyeckne cBOICTBA BOALL. AHAIU3 U CHHTE3 — METOMBI

HU3YyYCHUS COCTaBa BOJBI.
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37

XUMHUYECKHE CBOMCTBA BOJBI (pEakUUu C METAJUIAMU, OKCUAAMHU
METAJIJIOB U HEMETAJIJIOB

38

CocraB ocHoBanuil. [Tonstue 00 nHIUKATOpaX

Hugpos
ast
nmabopar
opust
RELEO
N

Hudpos
ot pH.
mTaTuB
C
3aKUMO
M; TSThb
XUMHUYEC
KHUX
CTaKaHO
B (25
MII);
IIPOMBIB
aJIKa

39

Bona kak pactBoputens. PactBoprl. PacTBopuMOCTh BemiecTB B
Boze. [IpakTuueckas pabora:

Ne 5. IlpuroroBieHue pacTBOPOB C OIPENEIEHHOM MacCOBOU
JI0JIEN pACTBOPEHHOIO BEIIECTBA.

npudop
I ¢
OIIBITOB
c
EKTPH
YECKUM
TOKOM;
UCTOYHU
K
MIOCTOSTH
HOTO
TOKa:
npoodupK
u — 2
IIT.
IpOHyMe
pOBaHH
BIC;
Jy4YHHKA
;
CIIHPTOB
Ka;

poOKH
— 2 1T,
NUHIIET

40

Ponb pactBOopoB B mpupoje M B KM3HM uenoBeka. Kpyrosopor
BOABl B MpuUpoJe. 3arpsi3HeHHe NpupojHbIX Boja. OxpaHa u
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OYHUCTKA MPUPOTHBIX BO/I.
Tema 7. OCHOBHBIE KJIACCHI HEOPTAHUYECKUX COETUHEHUI
(11a)+ 14
41 | Knaccudukanys HEOPraHMIECKUX COCAMHEHHUH.
42- | Okcuapl:  cocraB, Kkiaccudukanus (OCHOBHBIC, KHCIIOTHBIE,
43 | amporepHsIe, HecoJieo0pa3yoIue), HOMEHKJIaTypa
(MeXmyHapoIHas U TPUBUAJIIbHAS).
[TonyyeHne M XHMMHUYECKHME CBOMCTBA KHCIOTHBIX, OCHOBHBIX U
aM(pOTEePHBIX OKCHJIOB.
44- | OcHOBaHUA: COCTaB, Kiaccudukanms, HOMEHKJIaTypa Hudpos
45 | (MexmyHapogHas ¥ TPHUBHAJIbHAA), (PU3HYECKHE M XUMHUYECKHE as
CBOMCTBa, CIOCOOBI TIOTYUEHUS nabopar
opus
RELEO
N
Hudpos
ol pH.
IITaTHB
c
32KUMO
M; TSTh
XUMHYEC
KHX
CTaKaHO
B (25
MII);
IPOMBIB
anka
46- | Kucnotsl: coctaB, kiaccuukaus, HOMEHKIAaTypa, (pu3ndeckue u
47 | XMHY€ CKUE CBOMCTBA, CIOCOOBI MOTYYEHUS.
Psan akTHUBHOCTH METAJIOB
48- | Comn  (cpemHue):  HOMEHKIATypa, CIHOCOOBI  IOJIYYCHHS,
49 | B3auMOJICHCTBUE COJIeH ¢ MeTalUlaMH, KUCJIOTaMH, IIeoYyaMu U
COJISIMU
50 | l'enernueckass CBsI3b  MEXKAY  KJIaccaMd  HEOPraHUYECKHX
COECIMHEHU I
51 | IlpakTuyeckas pabora: Hudpos
ast
No 6. PemieHne sKkcriepUMEHTaIbHBIX 3a/1a4d 10 TeMe «OCHOBHBIE naGopar
KJIACChl HEOPTAHMYECKUX COCAMHEHUIM opHs
RELEO
N
Hudpos
ol pH.
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HITaTUB
c
3aKHMO
M; TSITh
XUMUYEC
KHX
CTaKaHo
B (25
MII);
IIPOMBIB
ajka.

52 | KonrponbHas padota Ne 2

Tema 8. Ilepuoauyeckuii 3aK0H ¥ MePUOIUYECKAS CHCTEMA XU
mMu4eckux 3iemenToB JI. U. Menjaene eBa. Ctpoenne atoma (7
)

53 | IlepBple TMOMBITKH KIACCH(PUKANUN XUMHYCCKHX OSJICMCHTOB.
[lonsiTie o0 Tpynmax CXOAHBIX JJIEMEHTOB (IEJIOY HBIE H
IeJIOYHO3EMETbHBIE METAJUIbI, TaJIOTCHbl, HHEPTHBIC T'a3bl) .

54 | DneMeHThl, KOTOpble 00pa3yloT amdOoTepHblE OKCHUIBI H
TUAPOKCHIBI

55 | [lepuognueckuii 3aKOH M NEPUOAMYECKAs CUCTEMA XUMHUYECKHUX
snemeHTOB J[. . MenneneeBa. Ilepronasl, Tpyniibl, MOATPYMIIHL.
@U3NYECKUI CMBICH MOPAIKOBOIO HOMEpPA 3JIEMEHTA, HOME POB
ME€PUOJIA U TPYIIIIHIL.

56 | Ctpoenue aromoB. CoCTaB aTOMHBIX siiep. M30TombI

57 | Onextponbl. CTpoeHHE ANEKTPOHHBIX 000JIOYEK aTOMOB IEPBBIX
20 XMMHUYECKUX DBJIEMEHTOB mnepuoaudeckoil cucremsl J[. .
Menneneena

58 | XapakTepucTuKa XHMHYECKOTO JJIEMEHTa IO €r0 IOJIOKEHUIO B
nepuoanueckoit cucreme . 1. Menneneesa

59 | 3HaueHue NEPUOANYECKOTO 3aKOHA
Y TIEPUOANYECKON CUCTEMbI XUMUUYECKHUX SJIEMEHTOB /ISl PA3BUTHS
Hayku W npaktuku. J[. M. MenzaeneeB — yu€HbIN, negaror u
IrpaKIaHUH.

Tema 9. Xumnueckasi CBSI3b.
OKuUCINTEIbLHO-BOCCTAHOBUTE/IbHbIE PeaKIuu
(8 1)

60 | DneKTPOOTPUILIATETHHOCTh ATOMOB XUMUYECKUX PJIEMEHTOB

61 | MonnHast xumuveckast CBsI3b Hudpor
ast
nabopar
opus
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RELEO
N

[udpos
oi
JIaTINK
TeMIiepa
TYpBI
TIJIATUHO
BBII;
JATYHK
Temnepa
TypbI
TepMoIa
PHBIA

62

KoBasieHTHO-TIOJIIpHAsA CBA3b

Hudpos
ast
nabopar
opus
RELEO
N

Hudpos
oit
JATYUK
TeMIepa
TypbI
IUTATHUHO
BBIN;
JaT4YNK
TeMIlepa
TypbI
TepMona
PHBIA

63

KoBanentHo- HEIOJIsIpHAA CBA3b

64-
65

CreneHb OKUCIECHUS

66-
67

OxucnurensHoBOccTaHOBUTENbHBIE peakuun (OBP). Ilpoueccs
OKHCJIEHUS U BOCCTaHOBJIEHUA. OKUCIUTENN U BOCCTAHOBUTEIH.

68

KonTponbnas padorta Ne 3

KAJIEHJAPHO-TEMATHYECKOE IINTAHUPOBAHHME 110 XUMHH 9 KJTACC

2 yaca 68 yacos

Ne

Tema pazgena u ypoka

Komnmnue
CTBO

[ara
MpOBEN

Hcenonvzosean
ue
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4acoB eHUs obopyoosanu
A
«Touka pocm
a
IloBTOpPEHME U
yriy0JeHne 3HAaHU OCHOBHBIX pa3/iesioB Kypca 8
KJjlacca
(5u)+1u
[Tepnonnueckuii 3akoH. I[lepmogmueckass cucrtema | 1
xuMudeckux oaaemeHToB JI. M. MeHnzaeneesa.
CtpoeHue aToMOB
3aKOHOMEPHOCTHU B U3MEHEHUU cBoiicTB | 1
XUMHUYECKHX 3JIEMEHTOB IEPBBIX TPEX IEPUOJIOB,
KaJusl, KaJbIUs U UX COCAMHEHUN B COOTBETCTBHH C
MI0JIO’KEHHUEM 3JIEMEHTOB B IIEPUOJIUYECKON cUCTEME
U CTPOCHHEM UX aTOMOB
Knaccugukanus 1 HOMEHKIIaTypa Heopranmdeckux | 1
BellecTB (MeXAyHApOAHAs U TPUBUAIbHAS)
XUMHYECKUE CBOMCTBA BEIIECTB, OTHOCSIIUXCS K | 1
pa3IUMYHBIM KJaccaM HEOPraHMYECKUX COEAMHEHUH,
UX TEHETHYECKas CBSA3b HEOPTaHUYECKUX BEIIECTB
CrpoeHue BemecTBa: BUABI XUMHUYECKOW cBsi3M. | 1 Hudposas
Tunbel KpUCTAIIIMYECKUX PEIIETOK, 3aBUCUMOCTD naboparopus
CBOMCTB BEIIECTBA OT THUIA KPHUCTAUINYECKOU RELEON
CIIETKH . .
P Hudposoit
aTUYnK
TEMIEPATYpPbI
IJIATUHOBBIN
Konrtponbnas paboraNel 1
Tema 1. OcHOBHBIE 3aKOHO MEPHOCTH
XHMHYECKHX peakuui
(4 4)
Knaccugpukanus ~ xumuueckux — peakuuid 1o | 1
pa3IMYHbBIM MIPU3HAKAM.
[TonsiTHE O CKOpPOCTM XUMHYECKOM peakuuu. | 1 Hudposas
ITonsiTHE O TOMOIE€HHBIX M  TE€TEPOrCHHBIX nabopaTopus
pEeaKIHsIX . RELEON
Hudposoii
JaTYUK
TEMIIEPATYPbI

JIATUHOBBIN
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9 [TonsiTue 0 XuMMHUYECKOM paBHOBecuu. DakTOpHI, Hudposas
BIIUSIOUIME HA CKOPOCTh XUMHYECKOW peakluud H naboparopus
MOJI0KEHUE XUMHYECKOTO PABHOBECHS . RELEON

Hudposoit
JaT4YUK
TEMIIEPATYPhI
IJIATUHOBBIN

10 Mexanusm OKHUCJIUTEIbHOBOCCTAHOBUTEIBHBIX
peakuuii  (3NMEKTPOHHBIM OanaHC OKHUCIUTEIbHO-
BOCCTaHOBUTEJb HOM peakiiuu).

Tema 2. DieKTpoTUTHYECKAS] AUCCOIHATNSA. XUM
HYeCKHe peaKl i B pacTBOpax
(8 1)

11- | Teopus ANEKTPOIUTUYECKOM JUCCOLIMAIUY. Hudposas

12 ONEeKTPOAUTHl U HEdJIEKTPOIUThl.  KaTHoHBI, naboparopus
aHUOHBI. MeXaHu3M JUCCOLM AalUUd BELIECTB C RELEON
pa3IMYHBIMU BUJIAMU XUMHUYECKOW CBs3U. CTENeHb .

Hudposoii
nuccounanuu. CHUIIbHbIE U c1a0ble 31EKTPOIUTHI
aTUYUK
3JIEKTPOIPOB
OJIHOCTH
13- | Peaknuu nOHHOTO OOMEHA, YCIOBHS UX MPOTEKAHHMS. Hudposas
14 HonHbIe ypaBHEHHUS peaKLMil. naboparopus
RELEON
Hudposoit
JaT4YnK
3JIEKTPONPOB
OJIHOCTH
15- | Xumuueckue CBOMCTBA KHUCIOT, OCHOBA HUM U COJICH
16 B CBETE IMpEACTaBIE€HUN 00 3IEKTPOIUTUYECKOMN
JUCCOLIMAITUT
17 [TonsiTHEe O TUIpONIU3E CONEH.
18 IIpakTHueckas pabora Ne 1 Pemenne Hudposas
HKCIIEPUMEHTATIBHBIX 334 110 TEME naboparopus
RELEON
Hudposoit
aTYnK
JJIEKTPOIPOB
OJIHOCTH

Tema 3. Oomas

XapaKTePUCTHKA XUMHYECKHUX 3j1eMeHTOB VIIA-

rpynnsl. I'anorens (4 1)

19 OO6mas xapakTepucTuka rajoreHoB . OcoOeHHOCTH

CTPOCHUA AaTOMOB 3THUX JBJICMCHTOB, XdpPAaKTCPHLIC
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Ui HUX cTerneHu okucieHus. CTpoeHue U
¢dusznyeckue CBONCTBA MPOCTBIX BELIECTB —
raJIOTeHOB

20 XUMHYECKHE CBOWMCTBA Ha IMpUMEpe  XJjopa
(B3auMojielicTBUE € MeTa/llaMu, HeMeTallIaMH,
miesioyamu).  Xuoposojopoa. ConsiHas KUCIOTa,

XUMHYECKHE CBOICTBA, MOJIy4eHUE, IPUMEHEHUE.

21 DuU3NOIOTUYECKOE NEeHCTBHE xJjiopa u [udposas
XJIOPOBOAOPOAA Ha OpraHu3M 4eJI0BeKa. nabopaTopus
Baxueimue XJIOpuapl W WX HAXOXKACHUE B RELEON
IPUPOJIE .

22 [TpakTuyeckas pabora: Hudposas

. N naboparopus
Ne 2. Tlonydyenue consiHOW KHCIOTBHI, U3yueHUE e& RELEON
CBOWCTB
Tema 4. O0masi XapakTepucTHKAa XHMHYECKHX
3JIeMeH- TOB VIA-rpynmnsl. Cepa U
eé coennnenus (5 v)
23 OO6mass xapakTepucTuka 5JeMeHTOB VIArpymnmsbl.
OCcoOEHHOCTH CTPOEHUS aTOMOB 3THUX 3JIEMEHTOB,
XapaKTepHbIE AJI1 HUX CTENIEHU OKUCICHUS
24 CtpoeHue u (u3MuUecKHe CBOICTBA MPOCTHIX
BEIIECTB — KHUCJIOPOA U CEPHI.
AmoTponHble MOAM(PHUKAIMU KUCIOPOJA U CEpBHI.
XUMHUUYECKUE CBOWCTBA CEPBI.
CepoBogopoy, CTpOCHUE, buznvecKue u
XUMHYeckre  cBoicTBa. OKCHABI  cephl  Kak
MPEJICTABUTEIIA KHCIIOTHBIX OKCHJIOB
25 CepHas kucnora, (Gu3n4ecKue Hudposas
. nabopaTopus
u XUMHUYECKHE CBOICTBa (obmmume KaK RELEON
MIPEACTABUTENS Kjlacca KHUCIOT M CHeUuPUUYECKUE),
NIPUMEHEHNE Hudposoit
TATYUK
JIEKTPOIPOB
OJTHOCTH

26 XUMHUYECKUE pEakluH, JIeKalle B  OCHOBE
MPOMBINIJICHHOTO ~ CIOCO0a TMOJYYeHUS CEepHOM
KUCHOThI. COJIN CEPHOM KUCIOTHI.

27 Haxoxnenue cepbl 1 €€ cCoOeTMHEHU N
B npupoie. XuMu4eckoe 3arpsi3HEHUE
OKpPYXAaIollell  Cpelbl  COCAMHEHUSIMU  CEPBI
(KUCIIOTHBIE JOXIM, 3arps3HEHHe BO3IyXa U
BOZI0OEMOB), CITOCOOBI €T0 TIPEIOTBPAIICHUS
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Tema 5. Oomas
XapPaKTePUCTHKA XUMHYECKHUX JIeMeHTOB  VA-
rpynmnsl. A3ot, ¢pochop u ux coeruHenus (7 u)

28

OOmass xapakTepUCTHKA 3JIEMEHTOB VATrpymIbl.
Oco0eHHOCTH CTPOCHHS aTOMOB 3THX JJIEMEHTOB,
XAPaKTCPHBIC I HUX CTCIICHU OKUCJICHUS

29

A30T, pacmnpocTpaHeHue B Ipupoze, pusnueckue u
XMUMHU4YeCKHe cBoiicTBa. Kpyrosopor aszora B
npupoze

30

AMMHaK, ero Gpu3nyecKrue U XMMUYECKHE CBOWCTBA,
nojslyueHue M npumeHeHue. Coiaum aMMOHHA, HUX
¢du3nUecKkre 1 XUMUYECKHE CBOMCTBA, IPUMEHEHHE.

[Tpaktuyeckas pabora Ne 3. ITomyueHue ammmaka,
WU3Y4YEHUE €ro CBOMCTB.

31

A3oTHasg KHCIOTa, € (QU3NYEeCKHe M XUMHUYECKHE
cBoiicTBa (0oOlIMe Kak MpPEeJCTaBUTENs Kiacca
KACIOT W crneuududeckue). Mcnomp3zoBanue
HUTPAaTOB U  coOJiel aMMOHHMS B  KayecTBe
MUHEPAIBHBIX Y100pEHU

Hudposas
nabopaTopus

RELEON

Hudposoit
TaTYNK
AJIEKTPOIIPOB
OJTHOCTH

32

XUMHUYECKOE 3arps3HEHUE OKPYXKAloIeHd cpelibl
COCAMHEHUSIMH  a30Ta  (KUCIIOTHBIE  JIOXKIM,
3arpsi3HEHUE BO3/Yy Xa, IOYBBI U BOJIOEMOB

33

®ochop, amnorponHsie Moaupukanuu docdopa,
dbuznyecKkue 1 XUMUYECKHE CBONCTBA

34

Oxkcun  ¢ochopa(V) u  docdopHas Kuciora,
¢u3nyeckne U XMMHUYECKHE CBOICTBA, MOJy4YEHHE.
Hcnons3oBanue ¢docdaros B KauecTBe
MHUHEpaJIbHBIX yoOpeHuit. 3arpsi3HeHUe
IPUPOJIHBIX BOJOEMOB (pochaTamu

Tema 6. O011asi XapaKkTePpUCTHKA XUMHYECKUX 3T
emeHTOB IVA-
rpynnbl. Yrjiepoa U KpeMHHMHA M UX COeIMHEHUS

(8u)+ 1

35

Yraepon

37

Oxkcunsl yriaepoaa, ux (QU3NYECKUe W XUMHUYECKHE
CBOMCTBA.

38

VYronpHas Kuciota U €€ CoiM, UX (PU3NYECKUE U
XUMHYECKHE CBOMCTBA, IOJIy4YeHHE U IPUMEHEHUE.

39

HCpBOHaanILHBIC IIOHATHA 00 OpTaHHUYCCKUX
BE€HICCTBaxX KakK 0 COCAMHCHUAX yriaepoaa:
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ocoOeHHOCTH cocTaBa U crpoeHus. Ilonsatue o
OMOJIOrMYEeCKH BaXKHBIX BEIIECTBaX: )KHUpax, Oenkax,

40 Kpemunii, ero ¢usmyeckue W  XUMHYECKHE
CBOICTBa, [10JIy4E€HUE U IPUMEHEHUE.

41 [TpakTaeckas  pabora Ne 4 Tlomydenwue Hudposas
yraekuciaoro rasza. KauecTBeHHass peakuus Ha nabopaTopus
KapOOHAT-HOH RELEON

[{udposoit
JaTYNK
JIEKTPOIIPOB
OJIHOCTH

42 IIpakTnueckas pabara Ne 5 Pemenune Hudposas

9KCHEPUMEHTAIbHBIX 3aa4 1o TeMe «Hemeranisly». nabopaTopus
RELEON
Hudposoii
JaTYNK
JIEKTPOIIPOB
OJIHOCTH

43 KonTponbhas padota
Tema 7. O61ue cBoiicTBa MeTAJJIOB
(4 4)

44 OO11ast XapaKTepUCTUKAa XUMUYECKUX JIEMEHTOB —

METAJIJIOB HAa OCHOBAHMM MX TIOJOXKEHUS B
HNEPUOJIUYECKON CUCTEeME XUMHUYECKUX 3JIEMEHTOB
I .. MenneneeBa u CTpOCHUSI aTOMOB

45 Crpoenue wMetaioB. Meraminueckas CBsI3b U
MeTaJuInyecKas KpHUCTaJNIn4yecKas peréTka.

DONEKTPOXUMHUYECKHUH psil HAIPSHKEHUI METalJIOB

46 Pusnyeckue 1 XUMHUYECKUE CBOMCTBA METAJIIOB .

47 OO6ume crocoOsl nomydeHus: meramios. [lonsrue o
KOPpPO3UU METAJIJIOB M OCHOBHBIE CITIOCOOBI 3alllUTHI
OT  KOPpPO3HH. CrutaBbl (crans, YyT'yH,

JIOpPAJIFOMUHUN, OpOH3a), X MPUMEHEHUE B ObITY U
HIPOMBIIIJICHHOCTH

Tema 8. Baxueiilnne MeTaJIbI M UX COeIUHEHUSA
(16 9)+2

48 [llenounbie METAJLTHI. [Tonoxenue B
NEPUOANYECKON CHCTEME XMMMUYECKHUX DJIEMEHTOB
. . Mengeneesa, ctpoenue atomoB. Haxoxienue
B IIPUPOJIE .

49- | duznueckue ¥ XUMHUYECKUE CBOMCTBA (Ha Mpumepe
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50 HATPUS U KaJHs
o1 Oxcuipl ¥ TUAPOKCHIBI HATPUS U Kallus
52 [IpuMeHeHHEe  MIETOYHBIX ~ METAUIOB M UX
COCTUHEHUN.
53 [llenoyno3eMenbHbIE METAJIbl MarHUi W KaJbIUH,
ctpoenue atoMoB. [lojoxke HUE B MEPUOIUUECKOM
cucremMe xumuye ckux oanemeHtoB . .
Meneneesa.
Haxoxnenue B mpupoe
54- | ®usnueckue U XMMHUYECKHE CBOMCTBA KajablUsl U
55 MarHus
56 Baxkueimue COCIIMHEHUS Kb (okcug,
TUAPOKCHUJ, COJIN).
57 Kectkocth BOABI W CHOCOOBI €€ YCTpaHEHHS.
[Tpaktueckass pabora Ne 6. XKécTkocTh BOABI H
METO/bI €€ YCTPaHEHHUS
58 ATIOMUHUT.
59- | ®usnueckue 51 XAMUYECKHAE CBOICTBA.
60 AMdoTepHbIE CBOMCTBA OKCHIA U THIPOKCHUIA
61 Kemneso. Hudposas
nabopaTopus
RELEON
Hudposoit
aTUYnK
JTaBIICHUS
62 ®dusnyeckue U XUMUUECKHE CBOMCTBA jkele3a
63 Oxcunsl, runpokcuasl u conu sxenesa(ll)
u xxene3a(Ill) .
64 [lpaktnyeckas  pabora  Ne 7. Pemenne Hudposas
AKCTIEPUMEHTAIIBHBIX 33/1a4 10 TeMe «MeTasuibD» . nabopaTopus
RELEON
Hudposoit
aTYnK
JTABIICHUS
65 KontponpHas padora N3
Tema 9. BenecTBa 1 MaTepuaibl B )KU3HH Y€JI0B
eKka
(3 9)
66 HoBrle matepuansl u TexHojoruu. BemectBa u
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Marepuaibl B TOBCEJHEBHOW KU3HU 4YEJIOBEKa.
XuUMUS U 310pPOBBE.

beszomnacHoe UCIIOJI30BaHUE BEILECTB u
XUMHUYECKHUX PEaKIuil B OBITY.

67 [IpupoaHble HCTOYHUKK YIVIEBOAOPOJOB (yrois, | 1
OpUpONHBI  ra3,  HedTh), TPOAYKTHI  HX
nepepaboTKH, UX POib

B 6BITy " IIPOMBIINIJICHHOCTH

68 OcHOBBI 9KOJIOTUYECKON rpamoTHocTH. | 1
XUMUYECKOE 3arps3HCHHE OKpYXKar IIeH cpembl
(IpeneNbHO TOIyCTUMAasi KOHIIEHTPAIHSI BEIECTB —
I[AK).

Ponp xumuu B PEIICHUH SKOJIOTHUICCKUX HpO6J'ICM

JlabopaTtopusbie padoTs 8 kiacc [Ipaktudeckas padora Ne 1. «3ydeHue cTpoeHus miaMeHm»
Teopernueckas 4yacth: ['OpeHHE — CIIOXHBIH MPOIECC, COMPOBOXKIAIOIIUNCS BBIICICHUEM
OHCPIruur, KaK 1nmpaBuio, B

BUJE TeIUla M CBeTa. Pa3nuualoT TOMOreHHOe TropeHue (Hampumep, Nnpu paboTe ra3oBo
TOpENKH), U TeTepOreHHOE TOpeHHe (HampuMmep, TOpEeHHEe CHHpTa U CyXOoro roprodero). B
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\
paCCMOTpeHHBIX HpI/IMCan ImiamMsa HUMECT CXOOHOC CTpOGHI/IC. B HeM MO>XHO BBIICIIUTH TpI/I
qacCTH.

BHyTpeHHHIT KOHYC TEMHOrO IBeTa (B Cllyyae Ta30BOW TOpPEJKH CHHEro I[BETa) C HU3KOH
temriepatypoit ~ 300—500 °C. 3xech NPOUCXOAUT HCIAPEHUE M PA3JIO0KEHUE TOPIOYEro
BEIIICCTBA.

Cpennuii BOCCTAaHOBUTEIBHBIM KOHYC COCTOUT U3 CMECH BO3/yXa U rOpsLIEro rasa. 34ech Moj
BIIMsIHHEM OoJiee Bbicokoit TemmepaTypsl (1500—1800 °C) mpoayKThl UCTIApEHUS U PA3JIOKEHUS
rOpIOYMX BELIECTB AKTHUBHO pearupyror ¢ kuciopojgoM. Ecium dyacte yriaepoaa ocraércs
CBOOOJHOM, TO €ro Melbyaiiliie 4acTUIbl PACKASIOTCS U MPUAAIOT IJIAMEHH SPKOE CBEUCHUE.
Ota 4yacTh IulaMeHu Oorara yrapHbIM razoM CO — CHJIBHBIM BOCCTaHOBMTEJIEM, IIO3TOMY €€
HA3bIBAIOT BOCCTAHOBUTENbHOM. Touka Hanbosee BRICOKOM TeMIlepaTypbl HAXOJIUTCS Ha OCTPUE
BOCCTAaHOBUTEIBHOI'O KOHYCA.

BuemHuii OKUCAUTENBHBIA KOHYC 00pa3yeT HEBHAMMYIO OOOJIOUKY, OKPYXKAIOIIYIO TILIaMS.
3HeCL HOH BIIUSHUEM 3HAUUTEILHOTO HpI/ITOKa KHCJIOpOJa BO3ayXa MPOUCXOAUT IMOJIHOEC OKHCIICHUE IOPIOYCro BEIIECTBA
hits) C02 " H20 (TIpy TOPEHUH CYXOTO TOPIOYEro Ha OCHOBE ypPOTPOIMHA TaKKE 06pa3yeTc;1 N2) HpI/I 3TOM OCTAETCS
M30BITOK KHCIIOPOJIa, KOTOPBIN MPH BBICOKOHM Temreparype o0jaaacT BHICOKOW OKHUCIMTEIBHOM
AKTHBHOCTBIO, II09TOMY BHCHIHAA 4YaCThb INNIAMCHH HA3bIBACTCS OKHCJIMTEIbHOH. I/ICHOJ'IL?»YH

noaayB BO34yXa, MOXKXHO YBCIIMYUTL TCMIICPATYPY IJIIAMCHHU.

IIpakTryeckas yacte: Llenb onbiTa: M3y4yuTh CTPOCHHE IUIAMEHH, ONPENEIUTh TEMIIEpaTypy B
Pa3HBIX €0 30HaX IIPU UCIIOJIB30BAHUH PA3JIMYHBIX UCTOYHHUKOB TEILIA .

Ilepeuens 0amuukoe yugpposoii nabopamopuu: JATYUK TEeMITepaTyphl
TepMONapHbIN. /JonornumenvHoe 060pyoosanue: TATUB C 3AKUMOM; JIep>KaTellb s TPOOHPOK;
CHUpPTOBKA . Mamepuansl u peakmugsl: CIUPT 3TUIIOBBIN; CyX0€ roprovee; cBeya.

Texnuxa bezonacnocmu.
1. . PabGota cBs3aHa ¢ OTKPBITBIM INIAMCHEM — 6eperI/ITeCB OXKora.

2. . TepMomnapa mocine M3BIEUYECHUS U3 MJIAMEHH OCTBIBAET HE cpazy — OeperuTech 0Xkora.
3.B ciupToBKe CONEPKUTCS TOPIOYast JKUIKOCTb.

HHcmpyKL;uﬂ K BbINOJIHEHUIO.

l.[Toaxmtounte BBICOKOTEMIIEPATYpPHBIM JaTdyuk (TepMomapy) K pPETUCTPaTOpy JaHHBIX
(koMIpIOTEpY). 3aKpenuTe NaTYUK B INTAaTHBE TaK, YTOOBI €ro KOHUYMK Kacajcs (QUTHISL
CIIUPTOBKH .

2 . 3axrure cnupToBKy. Korzma mnokazaHus cTaOWIM3HPYIOTCS, 3alMIIUTe 3HAuYEHUE
Temreparypbl Ha cxeme mamenu (puc. 1). 3.Ilepemernaiite TaTYuK TeMIepaTypsl B CIEIYIONIYIO
TOYKY TUIAMEHH B COOTBETCTBHH CO cxemoi. [yt aToro ocnabmsiite MydTy U mepemenante eé
(BMecTe C JIanmKoW M JaTYUKOM) B HykHOe MecTo. Korga mokazaHusi CTaOMIIM3HPYIOTCS, CHOBA
3aHOCHTE 3HAYECHHUE TEMIIEPATyphbl B COOTBETCTBYIOLIEH TOUKE HA CXEMY .
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4 . Tak u3MepbTe TEeMIlepaTypy BO BCEX TOUYKaxX IJIAMEHHU, OTMEUEHHBIX Ha cXeme . 5
[ToBTOpPUTE NEUCTBUS CO CBEYOM U CYXHUM TOPIOYHM.

6.06patute BHuManue! [Ipu u3ydeHnn CTpOeHUs IIIaMEHH CYyXOTro TOPIYEro UCrojab3yercs 1/4
qacTh TabseTku. Kycouek roprovero nomMemaroT Ha KepaMHIeCKYIO TUTHTKY.

Puc. 1. Touku wu3MepeHus TeMmmeparypbl IlaMeHH 7 . BHecuTe B 1jiaMs CHOUPTOBKH Ha
MOJIMUHYTHI POOUPKY. V3BIEKUTE MPOOUPKY U3 MJIAMEHH U PACCMOTPUTE €€ MOBEPXHOCTb.

8 . IloBropute ombIT co cBeuoil. Kakoro mBera obpaszopancs Hanér? Uto 3T0 3a BemecTBo?
Pesynbrarhl u3MepeHunii/Ha0m0ieHui

Nctounuk Temneparypa okoino | Temneparypa B | Temneparypa B | Uro
TEIJIOTHI butuns  (Kycouka | cpenHen YacTH | BEpXHEW  4YacTu | o0pa3oBajoch Ha
Ne rOpIOYEro) IJIAMEHU IJIAMEHU MTOBEPXHOCTHU
POOUPKH

1 | CouproBka

2 Cseua

3 | Cyxoe
roproyee

Buisoowi:

B BBIBO/IaX yka3aTh, KAKOW MCTOYHHMK TETUIOTHI TPEANOYTUTEILHO HCIIONB30BATh B XUMUYECKON
1a00paTOPUN U TTOYEMY .

Konmponvhsie 6onpocwi:
1 . Kakoit uctoyHuk miaMeHu Obu1 ucronb3oBan? 2 . Kakast yacTh miiaMeHu camasi ropsigasi?

3 . Jlo xakoil MakcuMaJbHOW TeMIeparypbl ynaércs mporpers tepmonapy? 4 . Urto ropsiuee —
LEHTp IIJIaMEHH WM Kpas?

1. . Tlouemy cnupTOBKa TOPUT TOYTH OECIIBETHBIM IJIAMEHEM, a CBE€Ya — CBETSIIUM?
Mo:KHO JT1 UCTIOJIB30BATh CBEYH B J1a0OPAaTOPUU BMECTO CITUPTOBOK?

2. . Kakue mnpoayKTbl TOpeHHS OJMHAKOBBI Yy CIUPTOBKM WM cBeun? 7 . 3amaHue s
noarorosku k 'MA, BIIP

[Tpu HarpeBaHuuM TBEPABIX BEIIECTB B NMpPOOHMpKE HEOOXOAMMO: 1.B3SThb NMPOOHPKY B PYKH U
HarpeBaTh Ty 4acTb, I'JI€ JIEKHUT BELIECTBO; 2.3aKPENUTh NMPOOUPKY B IITATUBE M HATPEBATH TY
YacTh, TJIE JIE)KUT BEIIECTBO;
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3.B35Th IPOOHUPKY B PYKH, IPOTPETH BCIO MPOOUPKY, a 3aT€M Ty YacThb,
IJIe JISKUT BEIIECTBO; 4.3aKpEMUTh MPOOUPKY B IITATHBE, IPOTPETh BCIO MPOOUPKY, a 3aTEM Ty
4acTh, TIe JeKUT BemecTBo . (IIpaBunbHBIN OTBET: 4 )

8.3amanue s pa3BUTHs (PYHKIIMOHAIBHON rpaMOTHOCTH

B xnure Maiikna @apanesa «lcropus cBedw» aBTOpP OIMCBHIBAET ONBIT, KOTOPBIA OH
JEMOHCTPUPOBAJI Ha CBOMX JIEKIMAX. B miams cBeunm OH IOMEIaJ]l M30THYTYIO CTEKJISIHHYIO
TpyOKy. OnuH KOHel TpyOKH OIyCKajcs HEeJaleKo OT (UTHIS, BTOPOW BBIBOIWICA Ha
HECKOJIbKO CaHTHMMETPOB OT IUIaMeHH. Uepe3 HEeKOoTOpoe BpeMs K KOHIy TPYOKH MOIHOCHIN
ropAmyo Jyduny. llosBiasnock miams, KOTOPOe CyIIECTBOBAJIO OTAEIBHO OT IUIAMEHM CBEUU.
Kak MOXHO 00BACHUTH 3TO sIBICHHE?

OtBer: B 9T0if yacT niameHu NpOUCXOAUT Kucnapenue napaduna. [lapel mapadpuna Ha Bo3ayxe,
MIPU TIOJKUTAHUH, 3aTOPAIOTCA.

Puc. 2. OnOsIT ¢ miiaMeHeM CBEYH

JlemoHcTpannoHHbIH IkciepuMenT Ne 1. «Boldenenue u noznowenue menna —
RPU3HAK XUMUYECKOU PeaKyuu

Teopernueckas yactb. Pabota mpoBogutTcss mpu u3yueHuUH Tembl «lIpU3HaKM XUMHUYECKHX
peakuunii». Beiaenenue u

MOTJIOIICHHUE TETUIOThI, U3MEHEHNE OKPACKH PACTBOPOB MJIM BEIIECTB, BBIJICTICHUE Ta3a SBIISIOTCS
OCHOBHBIMH TpPHU3HAKaMU XUMHUYECKHX peakuuid. Takke MMeeT CMBICI MOBTOPUTH PadOTy MpH
BBE/ICHUH TOHSTHS «TETJIOBOM dPHEKT peakium .

[TpakTrdeckas yacTb. Llenb paboOThI: MPOJEMOHCTPUPOBATH BBIJACICHUE UM TOTJIOIIEHUE TerJia
Mpu XUMHUUYECKHX peakuusx. CBsi3aTh TMOKa3aHHUS JaT4yuKa TEMIIEpaTypbl C OCS3aTeIbHBIMU
OILIYLICHUSIMH.

Ilepeuenv oamuuxos yughposoii nabopamopuu. TaTYUK TEMIIEPATYPHI IUTATHHOBBIH.

Hononnumenvrnoe o06opyoosanue. nBa XuMmMuueckux crakaHa (50 M), nIpoMBIBaJIKa ¢
JTUCTUITUPOBAHHOM BOJIOM, CTaKaH JUIsl CIMBa OTPa0OTaHHBIX PACTBOPOB.

Mamepuanvt u peakmuévl: alTIOMUHHMEBas NPOBOJIOKa WK TrpaHyibl, 20%-HbI pacTBOp
ruapokcuaa Harpust NaOH, 10%-nb1it pactBop ykcycHoit kucinorel CH3COOH, ruapoxapOonat
Hatpug NaHCO3 .

Texnuka bezonacnocmu: 1 .Pabotate B oukax. 2.TpeOyercs cobmtoneHne Mep 0€30macHOCTH
npu paboTe ¢ TUAPOKCUIOM HATPUS U HArPeBaTEIbHBIMU MTPHOOPAMHU.

Uncmpykyus x  evinonnenuro: 1.B xumudeckuil crakan Haieite pactBop 1mienodn NaOH.
W3mepwTe ero Temmepatypy. [loMmecTuTe rpaHysibl WM MPOBOJIOKY alFOMUHUS TaK, YTOOBI HAJl
HHUMH OCTaBaJICs CJIOW )uAKocTh. Korma HauHETCS peakius, 00OpaTuTe BHUMAHUE IIKOJIHHUKOB
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Ha BBIJICJICHHE ra3a U yBEJIIMUEHHUE TeMIiepaTypsl. JKenarenbHo (ecin peakius UAET He CIUILKOM
OypHO) MPOMTH IO KJIACCy W JaTh IIKOJBHHKAM IMOTPOraTh CTaKaH, 4TOOBI yOCIUTHCS, YTO €ro
COJIEp’)KUMOE paszorpenoch. OTMEThTE MaKCUMAaJbHYIO TeMmIieparypy pactBopa. [lomyuyeHHbIi
pe3yJbTaT 3aHECUTE B TAOIHILY .

2.IIpomoiiTe 1aT4MK TeMIlepaTypbl BoJIOM. B cTakaH HalleliTe yKCYCHYIO KMCIOTY Ha 1/3 mo
BbIcOTE. I3MepbTe €€ Temmeparypy.

HebGonpmMyu  mopuusiMu  HachllibTe TUAPOKApOOHAT HATpHs, MOMELIMBas JAaTYUKOM
temriepatypbl. OOpaTuTe BHUMaHHE HIKOJIHLHUKOB HAa BBIIEICHUE Ta3a - MPU3HAK XMMHUYECKOMN
peakuuu. ITocmotpute, kak usMeHsercs temneparypa. OTMETbTe MUHUMAJIBHYIO TEMIEPATypy
pacTBopa.

[Tomy4yeHHBIN pe3yJbTaT yUSHUKHU 3aHOCAT B TaOuIly. Pe3ynbTaTel u3MepeHuit /Ha0mroqeHIi

Pearupyromnue BemectBa | HadanbHas MakcumanbHas/MUHUMaNIbHAS | Beiaenenue
TeMIlepaTypa pacTBopa | TeMIepaTypa pacTBopa HOTJIONICHUE TeTl

PactBop  menmoun u
ATIOMUHUN

PactBOp YKCYCHOH
KHCJIOTHI M COJIa

Bv16000b1: YKa3aTh NPU3HAKK XUMHUYECKUX PEAKLIUIL.
Koumponvnvie sonpocwi:
1. .IlpuBenurte npuMepsl peakiuil, MPOTEKAIOIINX C BbIACIECHUEM TEIJIOTHI.

2. .Jlns moydeHHs HETalméHOW M3BECTH MeJ MPOKATMBAIOT IPH BBICOKOW Temmeparype. K
KaKOMy THUITy MOYKHO OTHECTHU 3Ty peakuuro? 3.3amanue nius noarorosku k I'MA, BIIP:
ToJIBKO XNMHUYECKUE SIBJICHUS NIEPEUHUCIICHBI B TPYIIIIE:

1.'openue cBeu, BBINAJAECHUE JOXKAEBBIX Kamelb, KUMeHue Boabl 2.CkucaHue si6J0YHOTrO COKa,
CKHUCaHME MOJIOKa, pacTBOpeHHe Mena B ykcyce 3.TasgHue cHera, IUIaBICHHME CBUHIIA,
NpoTyxaHue KypuHoro siina 4.00pa3oBaHue TyMmaHa, TOpeHUE OEHTraJlbCKOM CBEYM, TOpeHHE
IPUPOJIHOTO Ta3a

I_[eMOHCTpaIIHOHHI)Iﬁ IKCIICPUMEHT Ne 2. «Pa3znosxcenue 600vl dJleKmpuiecCKum moKom)

TeopeTnyeckas 4acThb. HepezL HayaJIOM pa60TBI cJIeayer O6CY,Z[I/ITB CO MIKOJIbHUKAaMH BOIIPOC:
MNPpOCTBIM HJIKM CJOKHBIM BCHICCTBOM ABJISICTCA BOJA. ITocne BBIIBMOKCHHUA YyYallIUMHCA
PAa3JIMYHBIX TUIIOTE3 YUUTCIIb IMIPOCUT MMPECIJIOKUTD BAPUAHTBI UX BKCHepHMeHTaHBHOﬁ IMPOBCPKHU.

OOBIYHO JAaHHBIN OMBIT PEKOMEHIYIOT MPOBOANTH B mpudope ['odmana, ycTpoCTBO KOTOPOTO
SBIISIETCS JIOCTATOYHO CJIOKHBIM JIJIS1 BOCBMUKJIACCHUKOB. Y 100HEe ero MpoBOAMTH B MpubOpe
JUISL OTIBITOB C AJIEKTPUYECKUM TOKOM, HCIOJNb3Yysl B KauecTBe djekTponuta 10%-Hblil pacTBOp
THJIPOKCUA HATPHs U CTalbHble (JIydllle HUKEJIEBbIE) 3JeKTpoibl. Bo n3bexaHue BCIIeHUBaHUS
pacTBOpa P JEMOHCTPAIMH K AJIEKTPOJUTY CIEAyeT T00aBUTh THIIOBHIN criupT (Ha 4 o0BhéMa
pactBopa 3ekTponuTa 1 006&M 95%-HOro pacTBopa CiupTa) .

[IpakTtuyeckas yactb. Llenb pabGoThl: cPOPMHUPOBATH MPEACTABICHUS Yy YHalIMXCs 00 aHaIu3e
CJIOHBIX BEIIECTB U U3MEHEHUH MOJIEKYJI CIIOKHBIX BELIECTB B X0/1€ XUMHUUECKHUX PEaKIIHi.

Hononnumenvroe obopyodosanue: TPUOOP U OMNBITOB C 3JIEKTPUYECKUM TOKOM; HUCTOUHUK
MIOCTOSTHHOTO TOKA: MPOOHMPKH - 2 IIT., MPOHYMEPOBAHHEIE, JTyYHHKA; CIIMPTOBKA; MPOOKH — 2
LT, IUHLIET .
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Mamepuanvt u peakmugol: cnupT 3TUIOBBIHN, 10%-HbII pacTBOP 1IETOUH.

Texnuka 6ezonacnocmu: Pabotats B oukax. TpeOyroTcs cnenuagbHble Mepbl 6€30MaCHOCTH TPH
paboTe ¢ TUAPOKCUIOM HATPHUS .

Hnempykyus k evinoanenuro: 1.3al0JHUTE IEKTPOIUTHYECKYIO BaHHY M JEMOHCTPALIMOHHBIE
IpOOMPKH pacTBOPOM 3JIEKTPOJUTA 3apaHee, 1o Yypoka. 2.IIpogemoHcTpupyiite npudop
y4almmcsi, 0ObSICHUTE €r0 YCTPONCTBO U BKJIFOUUTE IIOCTOSIHHBIN 3JIEKTPUUECKUM TOK.

1. HaGmromaercss BbIFCNIGHWE Ta30B Ha JJeKTpojgax mpubopa. OOpaTtuTe BHUMaHUE
yYalIuxcsk Ha TO, YTO OJIMH M3 T'a30B BBIICISACTCS WHTCHCHBHEW W 3aHMMAaeT B JIBa pas3a
007b11IMH 00BEM IO CPABHEHUIO CO BTOPBIM I'a30M.

2. OOcynute HaOMIOAaeMbIE MPU3HAKM XUMHUECKON peaKkiuu, caeaiTe NpeArnoIoKEeHUs O
TOM, B KaKUX MPOOMPKAX HAXOASTCS KUCIOPOJ U BOAOPOI. DIEKTPOIHM3 MPEKPATHUTE,
Korja B mpoOupkax HabepETcst 0KOJIO 6 MJI BOJOPO/Ia ¥ 3 MJI KHCIIOPO/a .

3. OOpaTtuTe BHUMaHUE HA pa3NUYHbIE OO0BEMBI COOpaHHBIX Ta30B. [IpoOHpkH IIOTHO
3aKpOoUTe MPOOKaMU TOJI CJIIOEM DJIEKTPOIUTA. TJerome JIyduHOW OnpeaeuTe HaIuure
KHACJIOpO/Ia B TPOOMPKE, TOPALICH JIyYWHOW TMOJOXKTUTEe BoJopod. I[lpemioxure
yYaluMcs 3aHECTH PE3yJIbTAaThl HAOIOICHNH B TaOIuIy. Pe3ynbraTel HaOrOIeHUH

Howmep npobupku O0béM raza Haspanue raza

1

2

Bwvi6oowvr: OTpa3utb, 94TO MPOUCXOAUT C MOJICKYJIAMHU CJIOKHBIX BEIIECTB B XOJE XMMHUYECKOU
peaxIuu.

Konumponvuvie 6onpocer: 1.M0XHO TU TO BHEIIHEMY BHUJY OTJIMYUTH Ta3 BOAOPOJA OT rasa
kuciopona? 2 .Kakue yacTHIIbI COXPaHSIOTCS B X0/1€ MPOTEKAHMSI PEaKIIMU pa3IoKEHUsI BOAbI, a
Kakue paszpymatorcsa? 3 .Kak 10okazare, 4TO B COCTaBE caxapa COAEpKaTcs aTOMbI yriiepoja’?

4 3apganue s noarotoBku k ['MA, BIIP. Ilpu cobupanum ra3oB HCHNONB3YIOT NPUOOPHI,
npezcTaBieHHble Ha pucyHKe. C MOMOIIBIO, KAKUX U3 YKa3aHHBIX MPUOOPOB MOXKHO COOMpPATh
Bozopoa? OOOCHYITE CBOI OTBET, UCXO/IS U3 CBOMCTB JAHHOTO rasa.

Puc. 7. ITpuOops! 17151 coOMpaHus ra3oB

(A)

JlemoHcTpanoHHBIN SKcriepuMeHT Ne 3. «3aKk0oH COXpaHEHMsI MACChI BEILIECTBY
Teopernueckas yacTh. [Ipy u3ydeHMM AaHHOW TeMBI L€JI€CO00pPa3HO CO3AaTh IMPOOIEMHYIO
CUTYaLUIO, JUIsl pa3pelleHus

I(OTOpOfI ydamuecs BbIABUTAKOT THIIOTC3BI, Tpe6y101u1/Ie BKCHepHMCHTaHLHOﬁ ITPOBCPKH. HpI/I
06CY)K}16HI/II/I OPCAJIOKCHHBIX BAaPUAHTOB IMPOBEPKH BBIJABHUHYTBHIX THIIOTE3 BOCHBMUKIACCHHUKHU
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OpeUIaraloT pa3iuyHble BapUaHThl KOHCTPYKIMU MPHUOOPOB, T.€. TMPOSBISIOT TBOPYECKYIO
aKTUBHOCTb, B X0JI€ KOTOPOH MPOUCXOAUT IEPEOCMBICIEHUE IPUOOPETAEMbIX 3HAHUM.

Ha ypoke ywammecs: y3HaroT o paborax M. B. JlomonocoBa u A. JlaByasbe, MOCBSIIEHHBIX
OTKPBITHIO 3aKOHA COXPAHECHHSI MACChI BEIIECTB, (GOPMYIHPYIOT 3aKOH, IPUXOJISAT K BBIBOAY, YTO
Macca BEIECTB B XOJI€ PEaKIUH [I0JDKHA OCTaBaThCs MOCTOSAHHOW. J[0OOMBIIMCH MOHUMaHUS
JIAHHOTO TE3MCA, YUUTEIb JEMOHCTPUPYET IKCIIEPUMEHT .

IIpakTHyecKkass 4acThb. HCJ'IB pa6OTBII OKCIICPUMCHTAJIBHO JO0Ka3aThb 3aKOH COXPaHCHHUSA MacCChl
BCIICCTB .

Hononrnumenvnoe 0obopyoosanue: BECbl TEXHOXMMHUYECKHE WM JIIEKTPOHHBIC, CBeda; Kojba
IIockogoHHasA 250 MII; JIOJKKa I COKUTaHUS BEIIECTB.

Mamepuanvt u peakmugul: cBeya.
Texnuka 6e3onachocmu: BBITIONHATH TPEOOBAHHS TP PabOTE C OTKPHITHIM TIAMEHEM.

Hunempyrkyus k evinonnenuro: Ha pblYaXHBIX WK DJIEKTPOHHBIX BECaX YPABHOBEIIUBACTCS CBEYA,
a 3aTeM yYUTelb 3aKuTaeT e€. Yuammecs: HaOIr01aloT, YTO B TeUSHHE ~| MUH paBHOBECHE BECOB
HapyIIaeTCs, Yallka C ropsiieil cBe4oll MOJHUMAEeTCs BBEpX. YYalllUMCS 33Jal0TCs BOMPOCHI:
«Kak MoxHO 00BsicHUTH HaOmromaembiii (akt? Kak 3ToT (akT corjacyercs ¢ 3aKOHOM
COXpaHeHHUs Macchl BemecTB?» OOCyKIeHUE TaHHBIX BOIPOCOB MPUBOAUT YUAIIUXCS K MBICIIH O
TOM, YTO IKCIIEPUMEHT MPOBEAEH HEKOPPEKTHO, CIIEIYET U3MEHUTH KOHCTPYKIIUIO TPHOOpa.

Yuutens 3apaHee AOKEH MOATOTOBUTH KOJOY JOCTATOYHO OonbIIoro o0béMa C XOpOIIOo
MOJIOTHAHHOM MPOOKOH, B KOTOPYIO BCTABJICHA JIOKEUKA.

B noxeuxe 3akpemisiercs: cBeua. Bech nmpubop B cOope 3apaHee
ypaBHOBeIIMBaeTcs Ha Becax (puc. §8) . Korna ydamumecs npuxoasT K BEIBOAY, YTO OMBIT CIEIYET
NPOBOJUTh B 3aKPBITOM MPHOOpE, YYHUTENb JOCTAaET BECHl C KOJIOOW, 3a)KMraeT CBedy,
3aKpeIyIEHHYI0 B JIO)KE€UKE, BHOCUT B KOJIOYy M IUIOTHO 3aKpbIBaeT. Ydalluecss BHJIAT, YTO
pPaBHOBECHE BECOB HE HApYIIACTCS B XOJI€ BCETO IKCIIEPUMEHTA .

Puc. 8. Ilpubop nmnst AeMOHCTpaluy 3aKOHA COXPAHEHUS MAaCcChl BEIIECTB

BriBoasr:
B BBIBOgax HEOOXOAUMO OTpPa3HTh TE3WC, YTO Macca BEMIECTB MPH MPOTCKAHUH XUMHUYECKOU
pEeaKuu COXpaHsAeTCs .

Konmponvnvie sonpocoi:
3ananus Ui pa3BUTUS QYHKIIMOHATIBHON TPaMOTHOCTH

1. Tlpu ropennu ApoB ocTa€rcs 30ja. Macca 3076l MEHBIIIE MACChl B3SITHIX ISl COKUTAHMS
npoB. Kak MOXHO 00BSCHUTH 3TOT PaKT?

2. Jlns mpUTOTOBJIEHUS MSCHOTO OyJIbOHA IMOBap B3sI Kycok Msica maccoit 1 kr . [locne
BapKu Kycok msica cran Becutb 800 r . [Touemy macca nsmenuiace?
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JlemoHcTpaunoHHbIN sKkcriepuMeHT Ne 4. «OnpeniesieHre cocTaBa BO3LyXay

Teopernueckas yactb. [lepen npoBeneHreM 3KCIEepUMEHTa y4alMMCss HE00X0IUMO OOBSICHUTh
YCTPOHCTBO MPUOOpPA, YTO O3HAYAIOT JeNeHHus. Takxke HE0OXOIMMO YOeIuThCs, 4TO MpoOKa
npubopa  repMeTMYHO  3akpbiBaeT  cocyh. [Ipaktuueckas  4yacth.  Llenb  paboThL:
AKCIEPUMEHTANIBHO OIPEACIUTh O0BEMHYIO 0JII0 KUCIOPOAa B BO3LYyXE .

Lononnumenvnoe obopyoosanue: TpubOp UId ONpPENEIeHMs] COCTaBa BO3JyXa, UITATUB,
CIIUPTOBKA, CTEKJISTHHAS MTaJI0YKa, JIy4HHA, CTAaKaH C BOJOM.

Mamepuanet u peaxmuewl: KpacHbiit hocdop.
Texnuka 6ezonacnocmu: C 0CTOPOKHOCTBIO 00PAIIATHCS C TOPSIIIUM (Pochopom.
Hnempykyust K 6bINOTHEHUIO '

1. Kpucrannuzarop HamojOBHHY 3aloJHUTE Bojaoil. Ha moBepxXHOCTh BOABI TOMECTUTE
dapdopoByto wamky ¢ 1—1,5 t cyxoro kpacHoro d¢ocdopa. 2.00parure BHUMaAHHE Ha
HEO0OXO0MMOE YCJIOBHE JKCIEPUMEHTa — BIaXHBIH (ochop ucnonszoBaTh Hemb3sa! docdopa
JIOJKHO OBITH B3SITO OOJIBIIIE, YEM TPEOYETCs AJI CBA3BIBAHUS BCETO KUCIOPO/a, HAXOISAIIETOCs
B cOCy/e.

1. Orkpoiite npoOky mnpubopa M HOMECTUTE KOJIOKOJ B KPUCTAIIIM3ATOP C BOJAOH.
[Torpy3ute KOJOKOJ B BOAY HACTOJIBKO, YTOOBI YPOBEHb BOJbI COBMAJail C HUKHHUM
JIETIEHUEM KOJIOKOJIa. [Ipu 3TOM HMXKHUI Kpail KOJOKOJA HE JOJDKEH JOXOJIWUTh 0 JHA
KpucTaymm3atopa . J{is 3TOro KojJokoJ 3aKpenuTe B IITaTUBE WJIM IOMECTUTE Ha JHO
KpucTauiimdaTtopa ABC CTCKIIAHHBIC ITAJIOYKH .

2. CHIbHO pa3orpeB KOHEIl CTCKJISIHHOW MAaJIOUKH, OIMYCTHTE €€ B KOJIOKOJ U TOIO0XKTUTE
docdop. Kak tompko docdop 3aropencs, OBICTPO H3BICKUTE MAIOYKYy U 3aKpOWUTE
KOJIOKOJT TIpoOKoH. KoJoKOI 3amojiHsercss TYCTBIM O€JlbIM JIBIMOM, COCTOSIIMM H3
yacThuek (pochopHOro aHTuapUA.

3. Tlpu ropenun ¢ochopa 00BEM BO3IyXa BHYTPH KOJIOKOJIA BHAYalle OT HArpeBaHUS
HEMHOI'O YBEJIMYMBAETCS, a YPOBEHb BOABI B KOJOKOJe MoHMWxkaercs . Ilo mepe
pacxoi0oBaHUs KHUCIOpOJa IUlaMs MOCTENEHHO racHer. benblii (ocopHbIl aHTHIPHUA
pactBopsieTcs B Boae . Cocynn 0XJ1aXX1aeTcs, ra3 B KOJIOKOJIE IIOCTENIEHHO YMEHBIIAETCS B
00BéMe . YpoBeHb BOJBI B KOJIOKOJIE MOBBIIIAETCS . B KpucTammsarop AojeilTe Boabl B
TakoM oObeMe, YTOOBl BHYTPU M CHApyXH KOJOKOJAa YPOBHU OBUIM OJAWHAKOBBI U
COBITIAJAJIM CO BTOPBIM JI€JIEHUEM KOJIOKOJIA.

6 . OTkpoiite mpuOOp M MpPU MOMOLIM TOpsIIed JTyYUHbl YOeIUTeCh B TOM, YTO OCTaBIIUICS B
KOJIOKOJIE ra3 He MoJiep KUBaeT ropeHus. PesynbraTsl HaOM01eHUI

Uucno nenenuit B mnpubope, | Uucno aeneHuit B mpubdope,
3allOJIHEHHBIX ~ BO3AYXOM (/10 | 3allOJIHEHHBIX ra3amu (Iocine

Kaxoi ras
MIPOBEJICHUS PEaKIIU) MIPOBEJICHUS PEaKIIUH)

Ipopearuponan?

Br1BO1BI:
B BBIBOZIaX yKa3aTh copeprkaHue KHCIOpoa B Bo3ayxe (B %).

Konrtponsnsie Bonpocsl: 1.Kakoii ra3z pacxonyercs npu cxuranuu gocgopa B Bozayxe? 2.Kaxoi
00béM kucmopoga B Bo3ayxe? CKoapko 3TO coctaBisier B mporeHtax? 3.Ilouemy s
MPOBEJCHUS dKCIIepuMeHTa O0epyT u30bITOK (hocdopa?

4.Kakolii ra3 ocrajcs B KOJIOKoJIe rocie cropanus gocdopa? 5.3axanus st noarotoBku k ['UA,
BIIP Vkaxunre, B KaKyto I'pyIIly BXOJSAT BEIIECTBA, 3arPsA3HSIIONINE BO3IyX:
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1. BoxasHOW map, YIJIAEKUCHBIM ra3; 2.CEepHUCTBIM ra3, OKCHABI a30Ta; 3.KUCIOpPOA, a30T;
4.renuii, KUCIopo.

9 kiacc
JemoHcTpanuoHHbI 3kcnepuMeHT Ne 1. «TensioBoii 3¢ ekt pacTBOpeHNs BellecTB B BOJ
e»

Teoperndeckass uacth. PacTBOpeHHE BeleCTB NpeACTaBIseT COo00i  ciokHOE (PU3UKO-
XMMHYECKOE SBJICHUE, 3aBHCAIIEE OT MPHPOJBI PACTBOPEHHOTO BEIIECTBA M PACTBOPUTENS, OT
TEMIIEPaTypPbl U KOHIIEHTPAIIUK 00pa3yIoLIErocst pacTBOpA.

[Ipu pacTBOpeHMHM KPUCTAJUIMYECKHUX BEILECTB B BOJE MPOUCXOASIT TPU OCHOBHBIX IIpoliecca.
1.Pa3pynienre KpUCTAJUIMYECKOM pPEIMIETKH PAcTBOPSIEMOrO BEIIECTBA — HHAOTEPMUYECKUN
poLecc.

1. Tuppataums, T.e. B3aUMOJACWCTBHE 4YAaCTHI] (HMOHOB WJIM MOJIEKYJ) PacTBOPSIEMOTO
BEIIECTBA C MOJIEKYJIaMH BOABI — DJK30TepMmuueckuii mnpomecc . 3.Ilepenoc
TUAPATUPOBAHHBIX YACTUIl OT TPAHMIIBI KPUCTAJUI-PAcTBOpP B oOLIMil 00BEM pacTBoOpa,
9TOT IPOUECC HE COIIPOBOKAACTCA HA BBIACICHUCM, HA MOITIOMICHUCM TCIIJIOTHI.

B 3aBucuMocCTH OT TOTO, TEIIOBOK A(h(PEKT KaKoro U3 AByX MPOIECCOB (Pa3pyIIeHHE KPUCTAIIIA
WINA TUApaTalus 4acTull) npeobiamaer, oOmuid TermaoBoi 3((eKT pacTBOPEHHUS MOXKET OBITh
BEJIMYMHOW MOJIOKUTEIIBHON WA OTPUIATEIIHFHOM.

[TpakTryeckas yacTh. [lenv pabomul: ONpEeAEeTUTh TEMIoBOH 3(PGEKT pacTBOpPEHHs] CEepHOU
KHCJIOTBI, TUAPOKCH/IA HATPHUS U HUTpAaTa aMMOHUS .

Ilepeuens oamuukos yughposoii 1abopamopuu: TATINK TEMIEPATYPhI MITATHHOBBIH .

Hononnumenvroe ob6opyoosanue: crakad Ha 150 M1 — 3 1UT.; CTEKISIHHAS NAJIOYKA; IPOMBIBAJIKA,
MepHas poOupKa; InaTesb — 2 T .

Mamepuanel u peakmugul: cepHasi KUCIOTa (KOHI] .); TUAPOKCHJ HATpPHUsl KPHCTAIIHMYECKUH;
HUTpPAT aMMOHHS .

Texnuxa 6eszonacrhocmu: 1.CepHasi KUCIOTAa U TUIPOKCHUJ HATpUsl SBISIOTCS arpecCUBHBIMU
BemecTBaMu. HeoOXoammo ocTeperaThCsi UX MOMAJaHUS Ha KOXKY U oAexdy. 2.bepeun rmazal
3.Heo6xoquMo mMOMHHTH NpaBWio pa3BeAeHUs kuciaoT. 4.Ha pabGouem mecTe HOMKHBI OBITH
HeUTpanu3yromme cpenctsa: 2%-Hble pacTBOPHI THAPOKapOOHATA HATPHUS U YKCYCHON KHUCIIOTHI.

Huempykyus K 6blnoanenuio:.
1.B nepBsiii crakan Haneite 50 mit BojbI. 2.C MOMOIIBIO TaTYMKa ONPEIEITUTE €€ TeMIIepaTypy.

1. Ormeppre 10 MO KOHUEHTPHUPOBAHHOM CEPHOM KHUCIOTBI H  MEJIEHHO, MpHU
nepeMenInBaHu pacTBOpa CTEKIISTHHON MajJoyKoil BiIuBaiiTe cepHyto kuciaory. ObpaTure
BHHUMAaHUE Ha MOPSI0OK CMELIMBAaHUS BOJBI U CEPHOM KUCIOTHI! Criequre 3a U3MEHEHUEM
TEMIIEpaTypbl PU pacTBOPEHUH KUCIOThHl. Hanbomnee BbICOKOE TTOKa3aHUE TEMIIEPATypPhl
3aHecuTe B Tabiuiy. JlaTyuk TIiaTeabHoO MPOMOITE BOJIOM.

2. Bo BTOpOil cTakaH MOMECTUTE OKOJIO 8 T TBEPAOrO TMOPOIIKA TUAPOKCHUIA HATPHS U
Brete 50 w1 Boapl. OmnycTture AaTYMK TEMIIEpATyphl M MEpEMENIaiTe pacTBOP.
OTMeThTE caMOe BBICOKOE 3HAUEHHE TEMIEPATYPhL. THIATENHHO MPOMONTE AATUYUK BOAOM.

3. B Tpermii crakaH HacembTe 15 T' METKOKPHCTAIUTMYECKOTO HHUTpATa aMMOHHUS H
npuieiite 50 mu Boxabl. OmycTuTe JTaTYUK TeMIEepaTypbl M OBICTpPO Iepemeliaiite
pactBop. Hanbonee Hu3k0€ 3HaUEHHE TEMIIEPATYPBI 3aHECUTE B TAOJIHUILY.
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PesynbTaThl n3MepeHuil/Ha0Ir0 IeHU N

Uccnenyemas JMCTUIINPOBAaHHAS Bora +H2S04 | Bona + | Bona+NHgNO3
cucrema BOJIa NaOH

Temneparypa, °C

Buisoowi:

OTtpasuth, Kakoil TemioBoil 3G deKT mpeodiaanaeT mpu pacTBOPEHUH B BOAE CEPHOM KHUCIIOTHI,
HHUTpaTa aMMOHHMSI, TUAPOKCH/IA HATPUSI.

KOHmpOJleble eonpocsl.

1.00bsicHUTE, TTOYEMY MPU PACTBOPCHHUH OJHHUX BEIIECTB B BOJIE BBIIEISACTCS TEIIOTA, APYTUX
— mnornoufaerca. 2.Ipennonoxkure TerioBoit 3¢ dekT mporecca pacTBOpPeHHUS B BOJE
TUIAPOKCHUIA KaJIHS.

[TpakTiueckas padota Ne 1. DIeKTpOIUTHI U HEITCKTPOIHUTHI

Teoperuueckas yacTb. [Ipy pacTBOpeHHMH B BOJE MOHHBIX COCAUHEHHMH MOJSPHBIE MOJIEKYJIbI
BOJIbI OKPY’KalOT (COJIBBATUPYIOT) 3apsKEHHBIE MOHBI, TIEPEBOJIS UX B pacTBOP. MoOseKyIspHbIe
COCIMHEHUS COJIbBATHPYIOTCS, HO HE paclajaloTcs Ha HMOHBI . B mepBoM ciyuyae pacTBOp
MIPOBOJMT AJNEKTPUUYECKUI TOK, BO BTOPOM HET .

Onpenenuth MPUHAICKHOCTh BEUIECTBA UJIM PACTBOPA BEIECTBA K 3JEKTPOIUTAM MOXKHO MpHU
MOMOIIM  W3MEPCHHSI  DJICKTPONPOBOMHOCTA. EcCim  3IIEKTPONPOBOJHOCTh  BEIIMKA, TO
UCCIICyeMbIii O0BEKT — 3JIEeKTpoiuT. EcCiu 3HavYeHWe 3JICKTPONPOBOJAHOCTH MeHbIine 20
MKCM/CM, TO 3TO HEIJICKTPOJIHT .

IIpakTHUecKas 4acThb.

UEJZb pa60WZblZ ONPCACIINTL MMPUHAMJICKHOCTD BCIICCTB, CcMecel BEeIIECTB U PacTBOPOB BCILICCTB
K JICKTPOJIUTAM U HEJJICKTPOJIUTAM .

Ilepeuenv oamuuxos yugposoii rabopamopuu: AATIUK IAEKTPONPOBOAHOCTH . JlomonHUTETEHOE
00opy/I0BaHME: CTaKaHbl Ha 50 MJT; INTAaTHB C 32)KMMOM; TIPOMBIBAJIKA . MaTepHaibl U peaKkTHBBI:
JTUCTUTUPOBaHHAs BoJa; 1o 20 MJI 3TUIIOBOrO cMpTa, O€H3MHa, KepOoCcHHa; 5%-HOro pacTBopa
caxaposbl, pactBopa cnupta (1:1), 5%-HorO pacTBOpa Xyopuaa Hatpus;, 5%-HOro pacTBOpa
XJIOPOBOAOPOAA; 5%-HOTO pacTBOpa I'MJIPOKCHIA HaTpus, MOBapeHHas coib (TBEpHas), caxap
(TBEpABIN) .

Texnuxa 6esonacnocmu: Ilpu pabote C TOpOYUMHU KUIAKOCTSIMH (CHUPT, OEH3MH, KEPOCHUH)
BOJIN3U HE JJOJDKHO OBITH OTKPBITOIO OTHSL.

HHcmpym;u}z K 8bINOJIHEHUIO.

1.B crakaH mmoMecTHTe MMOBAPCHHYIO COJIb U OIMYCTHUTC B CTaKaH AATYHK JJICKTPOIIPOBOJHOCTH .
[IpoBoaUT 1K COMb BNIEKTpUUECKUI TOK? 2. AHaNIOrM4HbIE JEHCTBUS IPOBEIUTE C Caxapo3oi . 3 .
B crakan naneite 20 M uccienyemMoro pactBopa.

1. Onyctutre B HEro JaTyvK SJEKTPONPOBOAHOCTH, 3AKPEIUIEHHBIM B JalKe IITaTHBA.
HaOmromaiite 3a W3MEHEHHMEM 3HA4eHUs HIIEKTponpoBogHOcTH. Korzma mnokxasaHus
JaTYMKa MEePecTaHyT U3MEHATHCS, 3aMILINTE €r0 3HaYeHHE B TAOJHUILY .

2. OOparute BHuMaHue! JlaTumk mocie KaXao0ro OmbITa THIATETLHO MPOMBIBAETCS BOIOM.
6.3aTeM JaTYHMK OMYyCTUTE B CIACTYIONIUN PaCTBOP . AHAIOTHYHBIC IEUCTBUS MPOIeTIanTe
CO BCEMH pacTBOpaMu. Pe3ynbrarsl H3MepeHuit
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Ne Hazpanue BemiecTBa, | 3HaY€HHE AIIEKTPONPOBOJHOCTH, | DIEKTPOIUT UIU HEIIEKTPOIUT
ombITa | pacTBopa MKCwm/cM

1

2

KOHmpOJleble eonpocsl.

1.0O6pamatoT BHUMaHHEe, YTO HU JUCTHJUIMPOBaHHas BOJAA, HU TBEpAAs COJb HE MPOBOISAT
AIIEKTPUYECKOTO TOKA. TeM HEe MEHee pacTBOP COJIM B BOJIE MPOBOJAUT JIEKTPUUECKUM TOK. ITO
3HAYUT, YTO B PACTBOpPE OTKYJa-TO MOSBISIOTCS MOJABMKHBIE 3apsiabl. [log »3To HabmoaeHue
BBO/JISAIT ONIPEICTICHUE IEKTPOIUTA U MEXAHU3M 3JIEKTPOJIUTUYECKON AUCCOLIMALIIH.

2 . Bcerma nu BOJHBIE pacTBOPHI BEIECTB MPOBOMAAT d3ieKkTpuyeckuit Tok? He Bcerma, T.e.
HEKOTOpbIC BEIIIECTBA HE JAIOT MOHOB MPU PACTBOPEHUHU . DTO — BEIIECTBA C MOJIEKYJISIPHOMU
KpucTauimaeckont pemérkon. 3.3aganus 1 noarorosku k ' MA, BITP

A) K xopo1io pacTBOpUMBIM 3JIEKTPOITUTAM OTHOCSATCS:

l.runpokcun Oapusi; 2.¢pocdar wmarnus, 3.cyabdua wmeau(ll); 4.xapOonar xameius. b)
DNEKTPUYECKHIA TOK TIPOBOJIUT:

l.pacTBOp STWJIOBOTO CHOHUPTa; 2.pacTBOp TIUIEPHUHA; 3.pacTBOp TIUIIOKO3bI, 4.pacTBOp
TUAPOKCHUIA KAJTBITHSL.

Jlaboparopusiii onbiT Ne 1. « BiiusiHue pactBoputess Ha JUCCOLUALIUIO»

Teopernueckas yacte. Bo MHOrmx xjopugax HEpEeXOJHBIX METAJUIOB CBA3HM HMEKT B
3HAUUTENIbHOM MeEpe KOBAJEHTHBIM Xapakrep . ManomnosspHbele pacTBOPUTENU (CHMPT WIH
alleTOH) COJBbBAaTUPYIOT MOJIEKYJbl LienukoM. ITpu no6aBieHnH BO/bI OHA COJIBBATUPYET MOHBI,
BBI3bIBAs JJIEKTPOJIMTHUYECKYIO Jucconuanuioo . l[Ber pacrBopa mpu 3TOM H3MEHSAETCS, a
JJIEKTPONPOBOJIHOCTh PE3KO BO3PACTAET .

ITpakTuyeckas gacte. [leas paboThl: chopMUpOBaTh NPEACTABICHUE O POJIU PACTBOPUTENS B
IIEKTPOJINTUYECKON JUCCOLUALINH.

Ilepeuens oamuuxos yughposoii nabopamopuu: 1aTIUK IEKTPOIIPOBOJTHOCTH .

JononnumenvHoe obopyoosanue: J1Ba BBICOKMX XHUMHUYECKMX cTakaHa (50 Mmi); CTEeKJISIHHAs
najoykKa.

Mamepuanwt u peakmugwr: CuCl2 0e3BoaHbIN (MMeeT KopuuHeBbId 1BeT . [lomydarot, HarpeBas
KPUCTAJJIOTHAPAT B YAIlKE JJIS BbIIAPUBAHMS . XPaHIT B IUIOTHO 3aKPBITOM COCYJIE); alleTOH
WJIH CIIUPT .

Texnuka 6ezonacnocmu: 1 . CUpT U alleTOH — Toproure BemecTBa. He ncrnonp30BaTh OTKPHITOE
wiamst. CrienuanbHble MEpbl 0€30MacHOCTH MPH padoTe C TOPHOYMMH KHIKOCTAIMU. M30erath
MomaaHus CoJied MeU Ha KOXKY U OJICKITY, TaK KaK OHU SIJIOBUTHI.

2 . [Ipn monmagaHuy CMBITH XOJIOTHOM BOJION O6€3 MbLIA.
Hncmpykyus Kk 8blnoaIHeHUIO:

1. B xumuueckwuii crakan HacwinbTe ~0,5 r 6e3BoaHOTO XIopuaa meau (II) CuCl2 u naneiite
~25 MJI CITUpTA WITH alleTOHA .

2. PacTtBOpHTE BeIIECTBO, MEpEeMEIINBas COAEPKUMOE CTaKaHa CTEKJISHHOW MaJOYKOM.
Ecnu pacTBOpUTE COMb OJIHOCTBIO HE YyIAETCA, AaKKYPaTHO CIIEUTE MOJTYYEHHBINA PacTBOP
B IPYr'OM CTaKaH.
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3. Torpysure B pacTBOp IWIyn JaT4WKa DIIEKTPONPOBOJHOCTH U H3MEpPbhTE
BHCKTpOHpOBOHHOCTb .

4, OOparuTe BHUMaHHME€ Ha IBET pacTBopa. Ilpuneilite k pacTtBopy 25 M BOABL
[lepememaiite, oOpaTuTe BHUMaHME Ha U3MEHEHHME OKpacku. S.M3mepbre
3IEKTPOIPOBOAHOCTH IMOITYYEHHOTI'O PAcTBOPA .

PesynbTaTel n3MepeHuii/Ha0Ir0 IeHUN

BemectBo DIEKTPOMPOBOJHOCTh B CIUPTE | DIEKTPOIPOBOTHOCTH MOCIE JOOABICHUS
(amreTone) BOJIBI

Xnopug — meau

(1

Boisoowi: OTpaSI/ITI) BJIMAHUEC PAaCTBOPUTEIIA HaA SJICKTPOIIPOBOAHOCTE COJIM.

Konmponvnsie gonpocwi: 1.0 4éM CBUAETENBCTBYET POCT 3JIEKTPOINPOBOJHOCTH COJHM IPHU
nobasnennu Boabl? 2 . Ilouemy wm3mensiercss 1mBeT pactBopa? 3 . Kak Bimuser mpupona
pacTBOPUTENS HA DIIEKTPOIUTHUECKYIO TUCCOLUAIUIO?

Jlab6opaTtopubiii onbIT Ne 2. «CUTbHBIE U CITA0BIE SJIEKTPOJIUTHI
Teopernueckas 4acTb. DJIEKTPOIUTAMU HA3bIBAIOTCS BELIECTBA, pACHaJArONIMECcss Ha HWOHbI
BCJIE/ICTBUE AJIEKTPOJIUTUUECKON

JUCCOLMAMU. PacTBOpBI AJIEKTPOJIMTOB SBJSIOTCS MPOBOJHMKAMHU BTOPOTO pPOJa, TaK Kak
MPOBOJAT DJIEKTPUUECKHM TOK 3a CY€T HOHOB. [lo CcrmocoOHOCTH K 3IEKTPOJIUTUUECKOU
JUCCOLIMAIIMY AJIEKTPOIIUTHI YCIOBHO PA3/EsIOT HA CUJIbHBIC U ciia0bie. CHIIbHBIE JIEKTPOIUTHI
MPaKTUYECKH TIOTHOCTBHIO TUCCOIMUPOBAHBI Ha MOHBI B pa30aBlieHHBIX pacTBopax . K HuMm
OTHOCSITCSI MHOTHE HEOPTaHUYECKUE COJIM, HEKOTOPBIE KUCIIOTHI U IEI0YN

. CnaObie QJICKTPO- JIUTHI JIMIIb YaCTUYHO AUCCOUUHUPOBAHBI HAa MOHBI, KOTOPBIC HAXOIATCA B
JUHAMHUYCCKOM PaBHOBECHUHU C HEANCCOLIMHUPOBAHHBIMH MOJICKYJIAMHU . K cnaGeiM QJICKTPOJIMUTaM
OTHOCATCA MHOI'MC OPTaHUYCCKUC KHUCJIIOTBI U OCHOBAHUA .

[TpakTnueckast 4acTb. [lens pabomul: ONPEAETUTh, SBISIIOTCS JIM BbIJAHHBIE BEIIECTBA
CUWJIbHBIMU WU CIAOBIMU SJIEKTPOIUTAMU Ha OCHOBAHWU M3MEPEHHUS DIIEKTPONPOBOJHOCTU HX
pPacTBOpPOB .

llepeuenv oamyuxos yughposoii 1abopamopuu: NaTIUK JIEKTPOIPOBOTHOCTH .

Hononnumenvrnoe 06opyoosanue: TpU XUMHUECKHX cTakaHa (25—50 ™), mpombIBanka ¢
JUCTUJUIMPOBAHHOM BOJIOH .

Mamepuanvt u peaxmuswt: 10 %-HbBle pacTBOPHI COJSIHOW, A30THOW W YKCYCHOH KHCIIOT
(>kenaTenpHO B KalesbHUIAX); pUIbTpoBaibHas Oymara .

Texuuxa 6esonacnocmu: CobOnonaidiTe Mepbl 0e30MacHOCTH MpH paboTe € KUCIOTaMH H
IIeJ0YaMHU.

Hnempykyus Kk 6bInoOIHEHUIO:.
1. B Tpu crakana HaneiTe mo 25—50 M1 TUCTUIIITUPOBAHHON BOJIBI.

2. B mepseiii crakaH m100aBbTe | KalullO yKCYCHOW KHCIIOTHI, BO BTOPOH — COJISTHOM, B
TPETUHN — a30THOM.
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3. H3mepbTe 3JEKTPONPOBOJHOCTh KaXKIOIO PAacTBOpPA, BBITUpAs Iy (PUIBTPOBATIBHOMN
OyMaroi mocine Kaxjaoro u3Mepenus . Pesynbrarel usmepenuit

Ne 3HaueHWe 3JEKTPonpoBoaHOCTH, | HasBanue BBIZIAHHOTO
npoosr | MKCMm/cM BELIECTBA

1

2

3

Bvi6oovi: OTpazuTe NPUHAUIEKHOCTh BEILECTB K CHJIBHBIM U CJA0bIM  3JIEKTPOJIUTAM.
KoHTpoJIbHBIE BOIIPOCHL:

1.ITouemy pacTBOp COJITHOM KHUCIJIOTHI Jy4lI€ MPOBOAMT IEKTPUUYECKUN TOK IO CPABHEHHIO C
pacTBOpoM YKCyCHOM KuCHOThI? 2.K KakuM 3JIEKTpOJUTaM OTHOCHUTCS PacTBOP Aa30THOM
kucnoTel? 3 . 3aganue g moarorosku k ' A, BITP

CDOpMy.]'H:I TOJIBKO CJIa0BIX QJICKTPOJUTOB IPECACTABJICHBI B DAY :
1.Ca(OH)2, H25, H2804 2.H2C03, NH3~H20, H2$ 3.KOH, KNO3, HCI 4.ZnSO4, MgCIZ, HBr

Hemonctpanrionnbii onbIT Ne 2. «M3yueHue BIMSHUS PA3IUYHBIX (PAKTOPOB HA CKOPOCTH
peakuumn»

Teopernueckas yactb. CymecTBYIOT — pasHble  Moau(puKamuu npudopa uid  H3YUYCHUs
XUMHUYECKHX peakiuil. B 0HON KOHCTPYKIIMU POJIb PEaKTOpa BBIMNOIHIET 0ObIYHAS MPOOUPKA, B
Jpyroii, Ooyiee coBpeMeHHOM, — cocyn Jlanaonbra.

OnHako TEeXHUKA JEMOHCTpPAllMU OJKCIIEPUMEHTa OCTaéTcsi OJIMHAKOBOH. MeHsercs JHuIlb
MOPSIIOK CMEIIMBAHUsL pearupyronmx BemniecTB. CHauana B MPOOUPKY-PEAKTOp 3aTHBACTCS
pacTBOpP KUCIOTHI, @ B HETO MOMEIIAETCS TBEPI0€ BEIIECTBO (IIMHK, MPaMop).

[TpakTudeckas yacTh. [lenp paOoOTHI: W3Y4YHTh BIUSHUE PA3NIUYHBIX (AKTOPOB HA CKOPOCTh
XUMHYECKOW PEaKIUH.

Ilepeuenv oamuuxos yughposoii nabopamopuu: NaTIUK TEMIEpPaTypbl MJIATHHOBBIH.

Hononnumenvroe 06opyoosanue: TpuOOP Ui H3Y4YEHUS CKOPOCTH XHMHYECKHUX PpeakIuii;
DIIEKTpUYECKasl TUTUTKA; CTaKaH XUMHYeCKMi Ha 250 M1, mimarenb; KpUCTAJUIM3aTop ISt
npoMbIBaHus cocyaoB Jlannonbra; npodupku [1X-21 (3 mr .) .

Mamepuanst u peakmuguol: consHasi kuciota (4%-uslif); constHas kuciaota (10%-Hblil); KyCOUKH
MpaMmopa; MOPOIIOK MpaMopa; yKcycHast kucioTa (6%- Hblif); IMHK; nepokcua Bogopoaa (3%-
HBII); nuokcua Mapranma (IV) .

Texnuxa 6ezonacnocmu.: CoOnrofgarh mpaBwia pabOThl C KHUCIOTAaMM W HarpeBaTeIbHBIMU
AIIEKTPUIECKUMH MPUOO- paMHu .

Hucmpykyus Kk 8binoaHenuro.
7 o
Onwvim 1.BausiHre IpUPOIBI pEarupyomnuX BEIIECTB Ha CKOPOCTh XUMHUUECKOU PEaKIINH

B onHo koneno cocyna Jlangonera Hamelte 3 Ma 1 M pactBop ykcycHOW KUCTOTHI ( 6%-
HBI pacTBOp), B JPYroe KOJEHO MOMECTUTE 2—3 rpaHysbl LUHKAa. Bo BTOpoil cocyn JlaH-
nonbTa Hajeite 3 mu 1 M consHolt kucinotsl ( 4%-HbIil), B Ipyroe KojieHo — 2—3 TpaHyJIbl
nuHka . [Ipucoenunure cocyzpl Jlanm01bTa K MAHOMETPUUYECKUM TPYOKaMm.
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Obpamume enumarnue! OTHOBPEMEHHO NIEpeNeiiTe KUCIOTH B cocyaax Jlannonbra K rpanynam
1uHKa. CpaBHUTE YPOBHH JKUKOCTH B MAHOMETPUYECKUX TPyOKax. Yyaluecs J1eatT BbIBOJ O
Pa3HOM CKOPOCTH XMMHUUYECKUX PEAKLIHHM .

Onvim 2. BnusiHre KOHIEHTPALUU PEarupyIONINX BEIIECTB HA CKOPOCTh XUMUIECKOU PEaKIIuu

B onno xoneno cocyna JlangonbTta HanenTe 3 mit 4%-HOW COISIHOM KHUCIOTHI, B APYro€ KOJIEHO
nomectute 2—3 rpaHyibl IuHKa . Bo BTopoil cocyn Jlannonbra Haneiite 3 mu 10%-Hol
COJISHOM KHCJIOTHI, B IPyTroe KojeHo — 2—3 rpanyiibl IuHKa. [Ipucoeauaute cocyasl Jlangonbra
K MAaHOMETPUYECKUM TPYOKaM.

OOpartute BHUMaHue! OQHOBpEMEHHO MepenenTe KUCIOThl B cocyaax JlannonpTa K rpaHyjam
1uHKa. CpaBHUTE YPOBHH JKUKOCTH B MAaHOMETPUYECKUX TpyOKax. Yyamiuecs JeaatoT BbIBOJA O
Pa3HOM CKOPOCTU XMMHUUYECKUX PEAKLIHM.

Onvim 3. BnusiHre TeMIEpaTypbl pearupyroliux BEIIeCTB Ha CKOPOCTh XUMHUYECKON pPeaKIiH

B onno koneno cocyna Jlangonera Hamelte 3 mut 10 % CONSHOM KUCIOTHI, B APYroe KOJEHO
nomectute 2—3 rpanyisl HUHKA . Bo BTopoii cocya Jlannonsra Hanelite 3 mu 10%-Hoi# cons-
HOM KHCJIOTBI, HArpeToi Ha BojsHO# OaHe 1m0 50 °C, B mpyroe KoieHo — 2—3 IpaHyJIbl IIMHKA.
[Ipucoenunute cocyapl JIaHa0IbTa K MAHOMETPUYECKUM TPYOKaMm.

OO6partute BHUMaHue! OJHOBpEeMEHHO MepeneiTe KUCIOTh B cocyaax JlanmonpTa K rpaHyiiam
HKa. CpaBHUTE YPOBHH JKHUKOCTH B MAHOMETPUUECKUX TPYOKax. Yyainuecs JeNaloT BIBOJ O
pPa3HON CKOPOCTH XMMUYECKUX PEAKLIUH .

Onvim Ne 4. BnusiHue TOBEPXHOCTH CONPUKOCHOBEHHS PEarupyrollux BELIECTB Ha CKOPOCTh
XMMHUYECKOU peaKinu

B onno xoneno cocyna Jlangonbra HanenTe 3 mit 4%-HOM COJISHOM KHUCIOTHI, B APYro€ KOJIEHO
nomectute 1 T Mpamopa, B3STOro B Buje Kycouka. Bo BTopoii cocyn Jlannonbra HamenTe 3 mi
4%-HOl CONSTHOW KUCIOTHI, B Ipyroe KoieHo — 1 r mopoiika Mpamopa. [Ipucoequnute cocys
JlannonbTa K MAaHOMETPUYECKUM TpyOKaM.

Obpamume enumanue! OJHOBPEMEHHO IepesieiTe KUCIOTh B cocyaax JlaHmonbra K Mpamopy
nuHKa. CpaBHUTE YPOBHH KMJIKOCTH B MAHOMETPUYECKUX TPyOKax. Yualiuecs JeaatoT BbIBOJ O
pa3HOI CKOPOCTU XUMHUYECKUX PEAKLIUM.

Onwvim 5. Bousuaue KaTaJiIn3aTopa Ha CKOPOCTb XUMHYECKON pcaKknumn

B crakan ¢ Bonoit, Harpetoit 10 50 °C, momectute 2 1eMOHCTpAIMOHHBIE Mpooupku ¢ 2 mi 3% -
HOTO pacTBOpa MEpOKCHIa BOAOPOAA. BbinepkuBaroT NpoOMPKH B BOJE OKOJIO 2 MHUH.
N3Bnekure mpoOUMpKH W3 BOASHOW OaHW M MPOAEMOHCTPUPYHUTE ydallMMCsl pe3yJbTaT — Ha
CTeHKaxX MPOOWPKHU MOSBUIUCH MY3BbIPHKU Ta3a KHCIOpoaa. B onHy u3 mpoOWpOK BHECHTE Ha
KOHYMKe mmaTess quokceua mapranna (IV) . Habmonarot sHeprudHoe BblJeNieHue KUCIopoa.

Konmponvnvie onpocer: 1.0T kakux (HaKTOPOB 3aBUCUT CKOPOCTh XUMHUYECKOW peaKIuu?
2.ITouemy paznoskeHue MEepOKCHIa BOJIOPOIa B MPUCYTCTBUM AuoKcuaa Maprania (IV) caavana
UaET OueHb OBICTPO, a 3aTEM 3aMeIsIeTCs?

1. 3apanus ans pa3BuTUs GYHKIMOHAIBHON IPaMOTHOCTH:
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t B Tpu omvHakoBble NMPOOUPKH yYEHHKM HAIWIM MO 5 MII
pacTBOpa COJITHOW KHUCIOTHI OJMHAKOBON KOHLIEHTpauuu. B mepByto HpoOUpKY MOJIOXKUIN
CTPYKKHM Kelle3a, BO BTOPYIO — CTPY’KKH LIMHKA, B TPETbIO — CTPYKKH HEU3BECTHOI'O CBETJIOIO
SIPKO OJIECTSIIIETOo

Metayia. Hanmbonee HMHTEHCHBHO BBIJENIEHHE Ta3a HaOMIOAanud B TpeTbed NpoOUpKe C
HEU3BECTHBIM MeTajlioM. Bo BTopoii mpobupke ¢ IMHKOM HHTEHCUBHOCTh BBIJIEJICHUS ra3za Obuia
MEHBIIIE, YeM B TpeThell. B mepBoii mpoOupke C jkene30M WHTEHCUBHOCTH BBIJICICHUS ra3a Oblia
HAauMEHBILIEH.

a)JleiicTBue Kakoro Qakropa, BIUSIOIIETO HAa CKOPOCTh pEaKIMH, HaOMoAaM ydaruecs? 0)
Kakoli MeTasi Mor HaXoIUThCS B TpeThel poOupke? 3anuiuTe Ha3BaHUE METaslIa.

1. Ha rpaduke mpeIcTaBiieHa 3aBUCUMOCTb KOHLEHTpAlUM MCXOIHBIX BELIECTB U
IIPOJIYKTOB PEAKLIMM OT BPEMEHU IIPOTEKAHUS PEAKLIAN:

Puc. 20. I'paduk 3aBHCUMOCTH KOHIICHTPALIMW MCXOIHBIX BEHIECTB M MPOIYKTOB PEAKIHH OT
BPEMEHU IIPOTEKAHU PEaKLIUU

Omnpenenure, Kakas KpuBasi OIMCHIBAET U3MEHEHHE KOHIIEHTPAI[MN UCXOAHBIX BEIIECTB, a KaKas
— IIPOAYKTOB PEAKLIVH .
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