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Ilnannpyemble pe3yabTaTs

I/IsyquI/Ie XMMHU B OCHOBHOM IIIKOJIC HaIIpaBJICHO HAa NJOCTHKCHHC O6y‘-IaIOHII/IMI/IC$I JIMYHOCTHBIX, MCTAIIPCAMCTHBIX U ITPCIAMCTHBIX
PE3YJIbTAaTOB OCBOCHUSA yqe6H0r0 npeamMeTa .

JIn4HOCTHBIE pe3yJIbTaThI

JIn4HOCTHBIC PE3YJIbTAThl OCBOCHHA IIPOrpaMMbl OCHOBHOT'O O6H_ICFO 06p3.30BaHI/I}I JOCTHUT'alOTCA B XOAC O6y‘{€HI/I$I XUMHUH B
CANHCTBEC y‘lG6H0ﬁ Y BOCIIUTATEIIbHOM ACATCIIbBHOCTH B COOTBETCTBUM C TPAAULIMOHHBIMU pOCCHﬁCKHMH COLNUOKYJIBbTYPHBIMHUHN NYXOBHO-
HpaBCTBCHHBIMU HEHHOCTAMMU, IIPUHATHIMU B OGH.IeCTBe IMpaBUJIaMH U HOpMaMHU IIOBCACHHS, U CHOCO6CTBYIOT InmponeccaM CaMOITIO3HAHUA,
CaMOpa3BUTHUA U COMUAIIN3AIINN 06yqa}01u1/1x0}1.



JInuHOCTHBIE PE3YIbTATEI OTPAXKAIOT C(i)OpMPIpOBaHHOCTL, B TOM 4YHUCJIC, B HaCTHU:

Hampuomultecmzo eocnumanun
-OCHHOCTHOI'O OTHOIICHUA K OTCHCCTBCHHOMY KYJIBTYPHOMY, HCTOPUYCCKOMY U HAYYHOMY HACJICANIO, IOHUMAHHWA 3HAYCHUA XUMHYECKOU

MHpOBOﬁ 1 OTCYECCTBECHHOU XUMHHU, 3AUHTCPCCOBAHHOCTU B HAYUYHBIX 3HAHUAX 00 YCTpOﬁCTBG MHUpa U 06H1€CTB3.;

I'paxcoanckozo 6ocnumanus
-MPEJICTABJICHUS O COIUAJIBHBIX HOPMaX U MpaBUIaX MEXJIMYHOCTHBIX OTHOIIEHUH B KOJJIGKTHBE, TOTOBHOCTH K Pa3HO00pa3HOM
COBMECTHOM JIESITEIbHOCTH MIPH BBIMOJIHEHUHU YU4E€OHBIX, TO3HABATEIBHBIX 33]a4, BHIIOJTHEHUH XMMUYECKUX IKCIIEPUMEHTOB, CO3JIaHUU
y4eOHBIX TIPOCKTOB, CTPEMJICHHS K B3aMMOIIOHUMAHHIO U B3aMMOTIOMOIITH B TIPOIIECCE ATOM YIeOHOU NesATeTbHOCTH; TOTOBHOCTH
OLIEHUBAThH CBOE TIOBEJICHUE U MOCTYIKHU CBOUX TOBAPUILEH C MO3UIIMU HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS
MOCTIEICTBUM MOCTYIIKOB;

Lennocmu nayunozo noznanus

-IIOHUMAHUS IEHHOCTH 3JI0POBOTO U 0€30MacHOr0 00pa3a ’KU3HU, OTBETCTBEHHOI'0 OTHOIIIEHUS K COOCTBEHHOMY (hU3UYECKOMY U
MICUXUYECKOMY3/I0POBbIO, OCO3HAHUS IIEHHOCTH COOIIOIEHHS TIPaBMIl 0€30MaCHOTO MOBEICHUS TIPHU PabOTe C BENIECTBAMH, & TAKKE B
CUTYaLUAX, YTPOXKAOIIKX 310POBBIO U )KU3HHU JIFOJIEH;

-CIIOCOOHOCTU MPUMEHSTh 3HAHUS, TOJydyaeMble IPU U3yUCHUH XUMUH, JUTS PEHICHU 3a]1a4, CBI3aHHBIX ¢ OKPYKAIOIIEH PUPOTHOM

Cpeoii, MOBBIIICHUSI YPOBHS SKOJOTMYECKON KYJIbTYPhI,0CO3HAHUSA TJI00ATLHOTO XapaKTepa IKOJOTHUYECKUX MPOOIeM U ITyTel ux

pELIEHUs MOCPEACTBOM METOA0B XUMUU;

-3KOJIOTHYECKOTO MBILIUICHUSI, YMEHUS PYKOBOACTBOBATHCS MMB IO3HABATEIHHOM, KOMMYHHUKATUBHOM M COLIMATBHON MPAKTHKE.

MeranpeaMerHbie pe3yabTaThbl

B cocTaBe MeTanpeaMeTHbIX pe3yJbTaTOB BBIIEISAIOT 3HAYMMBbIEIsI (POPMUPOBAHUSI MUPOBO33PEHUS OOILIEHAYYHbIE TOHATHS (3aKOH,
TEOpHs1, IPUHIIUI, TUTIOTE3a, (PAKT, CUCTEMA, TIPOLIECC, IKCIEPUMEHT | JIp.), KOTOPbIE HCIOJIB3YIOTCS B €CTECTBCHHOHAYYHBIX YUEOHBIX
IpeaMeTax U MO3BOJISIOT Ha OCHOBE 3HAHUI U3 3THX MPeAMETOB (POPMUPOBATH MPEICTABICHUE O LIEIOCTHON HAyYHON KapTHHE MUPA, U
YHUBEpCalbHbIe yueOHbIE AeiCTBUS (I03HABATEIbHbIC, KOMMYHUKATUBHbIE, PETYIATUBHBIE), KOTOPbIE 00ECeUnBalOT (popMUpOBaHKE
TOTOBHOCTHU K CAMOCTOSITEIbBHOMY TUTAHUPOBAHHUIO M OCYIECTBICHUIO YIEOHOU eITeTbHOCTH.

MetanpeaMeTHbIe pe3ysIbTaThl OCBOCHHSI 00pa30BaTEeNIbHONM MPOTrpaMMBbl 10 XMMHUH OTPaKatoT OBJIaJCHHE YHUBEPCATbHBIMU
NI03HABATEILHBIMU JIEVCTBUSAMH, B TOM YHUCIIE:

ba3zoevimu nocuueckumu oeiicmeuamu

-YMCHHUEM HMCIIOJIb30BATh HpI/IéMBI JIOTHYCCKOT'O MBIIIJICHUA IIPU OCBOCHUU 3HAHMU: PaCKpPbBIBATb CMBICII XUMHYCCKHX MOHSATHHA (BBI,ZIGJI}ITL nx
XapPaKTCPHLBIC ITPU3HAKHU, YCTAaHABJIMBATH B3AMMOCBA3LC JAPYTUMU HOH?ITH?[MI/I), HCIIOJIB30BATh IIOHATHUA AJIA O6T>$ICH€HI/I$IOTI[6J'IBHBIX
q)aKTOB 141 HBHCHHﬁ; BBI6I/IpaTB OCHOBAHUA U KPUTCPHUHN IJIA KJ'IaCCI/I(bI/IKaIII/II/I XHUMHWYCCKHNX BCIICCTB U XUMHYCCKUX peaKHHﬁ;
yCTaHaBJIMBATh NPUIHMHHOCJIICACTBCHHBIC CBA3U MCIKIAY 00BbEKTaMHU HN3Yy4YCHUS; CTPOUTDH JIOTHICCKHUC PACCYIKIACHUA (I/IHILYKTI/IBHBIG,



JeMyKTUBHBIE, 110 AHAJIOTHM); JENIaTh BBIBOABI M 3aKIIOYCHHS;

-yMEHHUEM NPUMEHSATH B MPOLIECCE TO3HAHUS CUMBOJINYECKHUE(3HAKOBBIE) MOJIEIH, UCII0JIb3YEMbIE B XUMUH, IPEOOPA30BBIBATH MIUPOKO
NpPUMEHAEMbIE B XMMUH MOJENIbHBIE MTPEACTABICHU — XUMHUYECKUI 3HaK (CUMBOJI DJIEMEHTA), XUMHUUecKas (popMyJia U ypaBHEHUE
XUMHUYECKOHN peaklnyi — MPH PEIIeHNH Yy4eOHOMO3HABATENbHBIX 33/1a4; C YIETOM 3TUX MOJICTBHBIX MPEACTABICHUN BBISBISATH U
XapaKTepU30BaTh CYIIECTBEHHbIE IPU3HAKU U3YYaeMbIX 00BEKTOB — XUMUYECKHX BEIIECTB U XUMUUYECKUX PEAKIIHI;

ba3zoevimu uccneoosamensvckumu oeiucmeuamu

-YMEHHEM HCII0JIh30BaTh MTOCTaBICHHBIE BOIIPOCH B KAUECTBEMHCTPYMEHTA MTO3HAHUS, & TAK)KE B KAYECTBE OCHOBHI JIsl HOPMHUPOBAHUS
TUIIOTE3bI 110 TPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CY K ICHUIA;

-IIPUOOPETEHUE OTIBITA TI0 TAHUPOBAHUIO, OPTAHU3AIUH U TIPOBEICHHUIO0 YUCHUIECKUX IKCIIEPUMEHTOB: YMEHNE HAOIIOAaTh 32 X0 IOM
mpoliecca, CaMOCTOSITENIbHO TPOTHO3UPOBATh €T0 Pe3yIbTaT, POPMYIHPOBATH 0000IIEHHS 1 BHIBOBI [0 PE3yJIbTaTaM MPOBEAEHHOTO OMBITA,
UCCJIEI0BAHHUS, COCTABIIATH OTUET O MPOAEIIAHHON padoTe;

Pabomoii c ungpopmavuei

-yMEHHEM BBIOUPATH, aHATTM3UPOBATh U MHTEPIPETUPOBATH UH (DOPMALIMIO PA3IMUHBIX BUIOB U (OPM MPEACTABICHHUS, TOTYIaEMYIO U3 Pa3HBIX
WCTOYHUKOB (HAyYHOTOIYJIIPHAs IUTEPATYPa XUMHUUECKOTO COJIEpKAHUS, CIIPaBOUHBIE MOCO0Hs, pecypchl HTepHeTa);
-yMEHUEM IPUMEHSTh Pa3IMYHbIe METOIbI U 3aIIPOCHI ITPH MOUCKE U 0TOOpEe HH(MOPMAITUU U COOTBETCTBYIOIIUX JIAHHBIX,
HEO0OXOJAMMBIX JJIs BHIITOJIHEHHS YUYEOHBIX M MO3HABATEIbHBIX 33]1a4 ONPEAEIEHHOTO THIIA; MPUOOPETEHNE OMbITAa B 00JIaCTU
UCIIOJIH30BaHUS HH(POPMAITIOHHOKOMMYHUKATUBHBIX TEXHOJIOTH, OBJJICHUE KYJIbTYPOM aKTUBHOTO UCIOJIH30BAHUS PA3TUIHBIX
MTOMCKOBBIX CUCTEM;
-yMEHHEM HCIOJIb30BaTh U aHATM3UPOBATH B MPOIIECCEe YUEOHON M UCCIEeIOBATENBCKON IESATEIbHOCTH HHPOPMAIIHIO O BIUSHUU
NPOMBIIUIEHHOCTHU, CEJTCKOTO X035MCTBA M TPAHCIIOPTA HA COCTOSIHUEOKPYKAIOIIEH TPUPOIHON CPEIbl;

UTh Yuueepcwlbubmu KOMMYHUKAMUBGHbBIMU oelicmeuamu

-YMEHHEM 3a/1aBaTh BOMPOCHI (B XOI€ JUAIOTra U/ WA AUCKYCCUM) TIO CYIIECTBY 00CYkAaeMOM TeMbl, (HOPMYJIUPOBATH CBOH MPEATIOKECHUS
OTHOCHTEJILHO BBITTOTHEHUS TPEIOKSHHON 3a1a4H;

-IPUOOPETEHUE OTBITA TPE3CHTAIMH PE3YIHTATOB BHIMOJHEHHSI XUMUUECKOTO AKCIIEpUMEHTA (J1a00paTOPHOTO OMbITA, JJA0OPAaTOPHON PabOThI IO
MICCIIEZIOBAHUIO CBOMCTB BEIIECTB, Y4€OHOTO MPOEKTA);

-3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHUKAMH MO3HABATEIBHON M UCCIIEIOBATEIHLCKOM IESATENbHOCTH PU PEIICHUN BO3HUKAIOTITIX
po0JIeM Ha OCHOBE Y4€Ta OOIIMX HHTEPECOB U COTTIACOBAHUS MO3UIUI (00CYXIeHUs, 0OMEH MHCHHSIMH, «MO3TOBBIC IITYPMBbI» U JIP.);

Yuueepcanvnvimu pezynamuenvimu deiicmeuamu
-YMEHUEM CAMOCTOSATEIBHO ONPEAENIATh LENH JeATEIbHOCTH, INIAHUPOBATh, OCYLIECTBIIATh, KOHTPOJIUPOBATh U IIPU HEOOXOAUMOCTH
KOPPEKTHPOBATH CBOIO AESTENBLHOCTD, BEIONpaTh HanboeeIpPeKTUBHBIE CIOCOOB! pellIeHNs yueOHbIX U TI03HABATEIbHBIX 3a/1ay,
KOPPEKTUPOBATH MPEIOKECHHBIN alrOPUTM JEUCTBUI NPH BHINOTHEHHHU 3aJaHUI C YUETOM TONYyYEeHHs HOBBIX 3HAHUIA 00 N3y4aeMBbIX
00BeKTaxX — BELIECTBAX U PEAKLIUAX;



-yMEHHEM HCIO0Ib30BaTh U AHAIM3UPOBATH KOHTEKCTHI, TPEJIaraeMble B yCIOBUH 3aIaHUM.
IIpenmeTHbIe pe3yJabTaThI

B cocraBe npeMeTHBIX pe3yabTaTOB [0 OCBOSHUIO 00SI3aTENBHOIO COJIEP KaHUsI, YCTAHOBICHHOTO JaHHOW MPUMEPHOM paboueii
IPOrPaMMO¥, BBIJICNIAIOT: OCBOCHHBIE 00YUYAIONTUMUCS HAYYHbIC 3HAHUS, YMEHHUS U CTIOCOOBI ICUCTBUM, CTICU(UIECKUE I TPEAMET
HOW 0o0nacTu «XUMHUS», BUJBI AESITEIHOCTH 1O OJYYEHUIO HOBOIO3HAHMS, €T0 MHTEPIIPETALIMU, IPEOOPA30BAHUIO U IIPUMEHEHUIO B
Pa3IUYHBIX YU€OHBIX U HOBBIX CUTYaIIUsX.

[IpenmMeTHbIE pe3yapTaThl IPEICTABICHBI 10 TOAaM 00yYEHHs] HOTPAXKAOT C(POPMUPOBAHHOCTD Y OOYUAIOIIUXCS CIEAYIOIINX
YMEHUMU:

8 KIIACC

1) packpvl8ams CMbICI OCHOBHBIX XUMUYECKUX MOHATHI: aTOM, MOJIEKYJIA, XUMAYECKHUM 3JIEMEHT, IPOCTOE BEMIECTBO, CII0KHOE
BEIIECTBO, CMECH, BAJICHTHOCTh, OTHOCUTEJIbHAsI aTOMHAS M MOJIEKYJIApHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIApHAs Macca,
MaccoBas JI0JIsl XMMUYECKOTO 3JIE€MEHTA, MOJISIPHBIA 00bEM, OKCH/T, KHUCIIOTa, OCHOBAaHUE, COJIb, AIEKTPOOTPULIATEILHOCTh, CTENIEHb
OKHUCJICHUS, XUMHUUYECKas peaKI[usi, TerIoBoM 3G heKT peakinu, Kiaccuukaius peakiui, XMMU4ecKkas CBs3b, pacTBOP, MaccoBas JOJIs
BEILIECTBA B PACTBOPE;

2) UATIOCMPUPOBANb B3AUMOCBI3b OCHOBHBIX XUMHYCCKHX IMOHATHH (CM . IT. 1) 1 MPUMEHSATD 3TH IOHSATHS IIPH ONTMCAHUH BEICCTBU
UX TPEBpAILECHUMN;

3) UCNOAb306aNMb XUMUYECKYIO CUMBOJIMKY JIJIsS COCTABJICHUS! ()OPMYJT BEIIECTB U YPABHEHUM XUMUYECKUX PEAKIIUN;

4) onpedenamsb BAJICHTHOCTb ATOMOB 2JIEMEHTOB B OMHAPHBIX COSAMHEHUAX; CTETICHb OKUCIIEHHS DJIEMEHTOB B OMHAPHBIX COCTUHEHHSIX;
MIPUHAJIJICAKHOCTD BEIIECTB K OMPEACIIEHHOMY KJIacCy COeIMHEHUM 10 (hopMyJiaM; BUJI XUMUYECKOU CBsI3U (KOBAJICHTHAs! U MOHHAs) B
HEOPTaHUYECKUX COCIUHECHUSAX;

5) packpwieams cmbica iepuoandeckoro 3akona /1. . MenaeneeBa: 1eMOHCTpUPOBATh MOHUMAaHKE MIEPUOANYECKON 3aBUCHMOCTH
CBOMCTB XUMUYECKHX 3JIEMEHTOB OT UX MOJIOKEHUS B IEPUOJANYECKOI CHCTEME; 3aKOHOB COXPAHEHUS MAcChl BELIECTB, IOCTOSHCTBA
COCTaBa, aTOMHOMOJIEKYJIIPHOTO YYEHHSI, 3aKOHa ABOTAJIPO; ONUCHIBAMb U XapaKmepu306ams TaOINYHYI0 (PopMy NepruogndecKon
CUCTEMBI XUMHUYECKUX JIEMEHTOB: Pa3InyaTh MOHATHUS «TJIaBHAS MOATpymna (Arpymnma)» u «mobouyHas noarpymnmna (brpymnma)y,
MaJible U OOJIbIIINE EPUOJIBI; COOmMHOCUMb 0003HAUeHUSI, KOTOpbIe nMetoTcs B Tabnuue «Ilepuonndeckast cucteMa XUMHYECKUX
anemenToB JI. . MenneneeBay ¢ 4ncioBbIMU XapaKTEPUCTUKAMHU CTPOCHUSI AaTOMOB XMMUUECKHX AJIEMEHTOB (COCTaB U 3apsf Aapa, ooree
YUCIIO HNIEKTPOHOB M paCIpe/ieNieHHe UX MO AIEKTPOHHBIM CIOSM);

6) K1accuguyuposams XMMHUUYECKUE 3JIEMEHTHI; HEOPraHMYECKHE BEIIECTBA; XUMUYECKUE peakluu (TI0 YHCITy U COCTaBY
YUYacCTBYIOLIHMX B PEAKIMHU BEIIECTB, [0 TEIIIOBOMY 3D DeKTy);

1) yMeHue xapaKkmepuzoeams (ONUCvbl8amy) 00IIMEe XUMUYECKUE JIOTUUECKUE PacCy>KIeHUs (MHIyKTUBHBIE, I€TYKTUBHbIE, 110
AHAJIOTUH); JIENIaTh BHIBOBI U 3aKIIOYCHUS,



7) CBOMCTBA BEUIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKAAS ONMUCAHNAE IPUMEPAMU MOJIEKYJIIPHBIX YPABHEHUI COOTBETCTBYIOIINX
XUMHUYECKUX PEAKIIN;

8) NPOSHO3UPOB8aMb CBOMCTBA BEILIECTB B 3aBUCUMOCTHU OT UX KAYECTBEHHOTO COCTAaBA; BO3MOXHOCTHU MPOTEKAHUSI XUMUUECKUX TPe
BpAILICHUH B PA3JIMYHBIX YCIOBUSX;

9) 8bIYUCAAMb OTHOCUTEIIBHYIO MOJICKYJISIPHYIO U MOJISIPHYFOMACCHI BEIIECTB; MacCOBYIO OO0 XUMHYECKOTO 3JIEMEHTA 10 opMyJie
COEJIMHEHUS; MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE; MPOBOJAUTH PACUETHI 110 YPABHEHUIO XUMUYECKOW PEAKIINH;

10) npumenssims OCHOBHBIC OTIEPAIIUU MBICITUTEIHHOMN JAEATEIbHOCTH — aHaJIM3 U CUHTE3, CpaBHEHHE, 0000IIeHIEe, CHCTEMATHU3AIIHUIO,
KJIACCU(DUKAITHIIO, BBISIBIICHUE MPUIMHHOCIICICTBEHHBIX CBS3EH — I N3YUYEHUST CBOMCTB BEIIECTB U XUMUICCKUX PEaAKITHI;
€CTECTBEHHOHAYYHBIE METO/IbI TO3HAHNS — HAOJIIOICHNE, I3MEPEHUE,MOICTTUPOBAHNE, SKCIICPUMEHT (PEaTbHbBIM U MBICTICHHBIH );

11) ciedosams MPaBUIIaM T0JIB30BAHHS XUMUYECKOU MOCY0M U JTabopaTOpPHBIM 000PYI0BAaHHEM, a TAKXKE MPpaBHIIaM OOpaIieHus C
BEIIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSAMHU MO BBIIIOTHEHUIOIA00PATOPHBIX XUMUUECKUX OIBITOB IO MOJYYCHUIO U COOUPAHUIO
ra3000pa3HbIX BEIIECTB (BOIOPO/Ia U KUCIOPOia), IPUTOTOBICHUIOPACTBOPOB C ONPEACIEHHON MAaCCOBOM J0J1ei paCTBOPEHHOTO
BEIIECTBA; IJIAHUPOBAThH U MPOBOJAUTH XUMHUYECKUE IKCIIEPUMEHTHI IO PACTIO3HABAHUIO PACTBOPOB LIEJIOYEH U KUCIOT C TOMOUIBIO
UHIMKATOPOB (JIakMYyC, GeHoI(TamernH, METHIOPAHIK U JIp.).

9 KJIIACC

1) pAcKpbl8ams cMbiC1 OCHOBHBIX XUMHUYECKUX TMOHSATHI: XUMUYECKUI 2JIEMEHT, aTOM, MOJIEKYJa, HOH, KATUOH, aHUOH, TTPOCTOE
BEIIECTBO, CII0KHOE BELIECTBO, BaJIECHTHOCTb, 3JIEKTPOOTPHULIATEIBHOCTh, CTETIEHb OKUCIICHUS, XUMUYECKask PEaKIHsl, XUMUIECKast
CBSI3b, TEIUIOBOH 3(PPEKT peakunu, MoJb, MOJISIPHBIN 00BEM, PACTBOP; SIEKTPOIUTHI, HEIJIEKTPOIUTHI, STCKTPOIUTHICCKAS
JMCCOLHMAINSA, PEaKIMi HOHHOTO 00MeHa, 00paTUMble U HEOOpaTUMbIE PeaKIH, OKUCIUTEIbHOBOCCTAHOBUTEIbHBIE PEAKIIUU, OKUCIUTEb,
BOCCTAHOBUTENb, OKHCIICHUE U BOCCTAHOBJICHHE, aJUTIOTPOIHS, aM(POTEPHOCTh, XUMUYECKast CBS3b (KOBAJICHTHASI, MOHHAS,
MeTaJITIecKas ), KpUCTAUITMYECKast PEMIEéTKa, KOPPO3Usl METAIJIOB, CIUIABBI; CKOPOCTh XUMHUECKOHN PEaKIuy, PEeIbHO JOMYyCTHMAs
koutneHTpanus (ITJ1K);

2) UINIOCMPUPOBAMb B3aUMOCBA3b OCHOBHBIX XUMUUECKHUX MOHATHUH (CM. I1.1) U IPUMEHATH 3TU MOHATUS [IPU ONMCAHUHU BEIIECTBU
UX IPEBpAILCHUM;

3) UCNONb306aMb XUMUUYECKYIO CUMBOJIMKY JJIsSi COCTAaBJICHUS ()OPMYJI BELIECTB M YPaBHEHHUI XMMUUECKUX PEaKIIHii;

4) onpeodensamob BaIICHTHOCTh U CTETICHb OKUCIICHUS XUMHUYECKUX DJIEMEHTOB B COSIMHEHUSAX PA3IMYHOTO COCTABA; MPUHAIJICKHOCTh
BEIIECTB K OMpPEICIEHHOMY KJIAacCy COeTMHEHHH 10 (OopMyJIaM; BUJ XUMUYECKOM CBSI3U (KOBaJICHTHAs!, HIOHHASI, METaJNTNYECKas) B
HEOPTaHWYECKUX COSAMHEHUSX; 3apsi/i MOHA TI0 XUMUIECKOH (DopMyIie; XapakTep Cpe/ibl B BOJHBIX paCTBOpPaX HEOPTaHUIECKUX
COCIMHEHUH, TUIl KPUCTANIMYECKON PEIIETKA KOHKPETHOIO BEILECTBA;

5) packpwieams cmbica iepuoandeckoro 3akona [{. . MenneneeBa u JeMOHCTPUPOBATh €0 MOHUMAHUE: ONUCHIBAMb U
xapaxmepu3oéams TaOIMUHYIO (HOPMY MEPUOANUYECKON CUCTEMbI XUMHUYECKUX 3JIEMEHTOB: Pa3jinyaTh MOHATUS «TJIaBHAS MOJArpymnna
(Arpynma)» u «nobounas noarpytna (bpymnma)y, Maneie U 60JIbIINE TIEPUOIBL, COOMHOCUMb 0003HAYEHHS, KOTOPhIE UMEIOTCS B
NEePUOANYECKON TaOIHIIe, C YUCIOBBIMU XapaKTEPUCTUKAMU CTPOEHUS aTOMOB XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsia siapa, ol1iee
YHCJIO AJIEKTPOHOB U PACTIPEJEICHUE UX IO SJIEKTPOHHBIM CII0SIM);00bACHAMb 0011IME 3aKOHOMEPHOCTH B UBMEHEHUH CBOWCTB



OJICMCHTOB H UX COGI[I/IHGHI/Iﬁ B IIpCACiiax MaJIbIX IICPUOIOB U I'NIABHBIX IIOJATPYIIIL C y‘-IéTOM CTPOCHHA UX aTOMOB,

6) K1accuguyuposams XUMUYECKHE 3JIEMEHThI; HEOPraHUYECKUE BEUIECTBA; XUMUYECKUE PEaKIMU (IO YUCTY U COCTaBY YYaCTBYIOLIUX
B PEAKIIMH BEIE XapaKkmepu3oeams (ONUCvl8ams) o0IINE XUMUUYECKIUE CBOMCTBA BEIIECTB PA3IUYHBIX KIACCOB, MOITBEPKIAs
ONHCaHUE MPUMEPAMHU MOJIEKYISPHBIX U HOHHBIX YPABHEHUI COOTBETCTBYIONIMX XUMHYECKUX PEAKIIHIA;

7) cocmaensims ypaBHEHUS IEKTPOIUTUUECKON TUCCOMALMN KUCIIOT, LIEJI0YEH U COJIEH; MOJHBIE U COKPAIIEHHbIE yPaBHEHHS
peakinii HFOHHOTO 0OMEHa; ypaBHEHUS peaKknii, MOATBEPKIAIOIINX CYILIECTBOBAaHNE TEHETUUECKOM CBSI3H MEX/Y BELIECTBAMH Pa3IUNIHBIX
KJIACCOB;

8) packpvléams CYITHOCTh OKUCIUTEILHOBOCCTAHOBUTEIBHBIX PEAKIIUI MTOCPEICTBOM COCTABICHUS IEKTPOHHOTO OajlaHca 3TUX
peaKkiuu;

9) MpocHO3UpPo8ams CBOMCTBA BEILIECTB B 3aBUCUMOCTHU OT UX CTPOEHHUS; BOZMOXHOCTH IPOTEKAHUS XUMUYECKUX MTPEBPAIICHHUITB
pa3IMYHBIX YCIOBUSX;

10) 8bIYUCTAMb OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAcChl BEILIECTB; MaCCOBYIO 100 XUMHUYECKOTO 3JI€MEHTA 110 Gop
MyJi€ COEMHEHMSI; MAaCCOBYIO JIOJIIO BELIECTBA B PACTBOPE; MMPOBOJAUTH PACUETHI [0 YPAaBHEHHIO XMUMUUECKOM peaKiui;

11) cnedosams NIpaBUiaM MOJb30BAHUS XUMHUYECKOW MOCYI0M U J1a0OpAaTOPHBIM 000PYI0BAaHUEM, a TAK)KE MTpaBUiIaM OOpalleHHs C
BELIECTBAMH B COOTBETCTBUU C HHCTPYKIHUSAMU MO BBINOJIHEHUIOIA00PaTOPHBIX XUMUYECKUX OIBITOB IO MOJIYYEHUIO U COOMPaHUIO
ra3000pa3HbIX BEIIECTB (AMMHUAKa U YTJIEKUCIIOTO ra3a);

12) np0o60Oumsb peakinu, MOATBEPKAAIONINE KaYeCTBEHHBIN CO CTaB Pa3IMYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MYTEM XJIOPH/I
Oopomun, noaua, kapooHat, pocdart, CUIUKAT, CyIb(aT, THIAPOKCUANOHDI, KATHOHBI aMMOHUS M MOHBI H3yUYEHHBIX METAJIIOB,
IPHUCYTCTBYIOLINE B BOAHBIX PACTBOPAX HEOPraHUYECKUX BEIIECTB;

13) npuMeHAmMb OCHOBHBIE OIEpall MBICIIUTENbHOMN EATeIbHOCTH — aHalIu3 U CUHTE3, CPaBHEHUE, 000011eHNe, CUCTEMATU3alIUIO,
BBISIBJICHHE MPUYMHHOCIEACTBEHHBIX CBSI3€H — JIJISl M3yUEHHUsI CBOMCTB BEIIECTB M XUMHUECKUX PEAKIIHIA; €CTECTBEHHOHAYYHBIS
METO/ibl TO3HAHUS — HAOJI0IEHUE, U3MEPEHUE, MOIEIMPOBAHUE, SKCIIEPUMEHT (PealbHbIi U MBICTIEHHBIH).

Conep:kanne BHEYPOUHOH JesITEILHOCTH 10 TeMe « XUMHYeCKHI IKCIePHMEHT»,
8 KUIACC

HepBOHaqaﬂmee XHMHUYECCKHEC NTOHATUSA

[Tpeamet xumun. Ponb xumuu B %U3HU YyeaoBeka. Tena u BemecTtsa. Ousnuecknue CBOMCTBA BEUIECTB. ATPEraTHOE COCTOSTHUE BEIIECTB.
[TonsTHE O METO]aX TIO3HAHUS B XMMUU. XUMHUS B CUCTeMe HaykK. YucThie BemecTBa U cMecH. CriocoObl pasiesieHus cMecei .

ATOMBI 1 MOJIEKYJIbl. XUMUYECKUE 3TIEMEHTHI. CUMBOJIBI XUMUUYECKUX 31€MEHTOB. [IpoCThie U CII0KHBIE BEIIECTBA. ATOMHOMO-
MOJIEKYJIIPHOE YUEHUE.

Xumudeckas Gpopmyrna. BaneHTHOCTh aTOMOB XUMHYECKUX AJIEMEHTOB. 3aKOH MOCTOSHCTBA cOcTaBa BemecTB. OTHOCUTETbHASIATOMHAS
Mmacca. OTHOCUTENbHAS MOJIEKYIIsipHAs Macca. MaccoBas 1011 XMMUYECKOTO AJIEMEHTA B COEIMHEHUHU.

dusnyeckre U XUMUYECKHUE SBICHUSA. XUMHUYECKas peakius ue€ MpU3HaKU. 3aKOH COXPAHEHUS MAacChl BEIIECTB. XUMHUYECKUE
ypaBHeHus. Kinaccudukanus XuMU4eCKUX peakiui (COeTUHEHNUS, PA3I0KEHUS, 3aMEIIICHNU ).



XUMHYECKHUI SKCIIEPUMEHT: 3HAKOMCTBO ¢ XUMUYECKOM TIOCYI0H, C MpaBUIaMy padOoTHI B Ta00OpaTopru U MprUEMaMu 00paIeHus ¢
nabopaTopHbIM 000PYI0OBAaHUEM; U3YUEHHE U ONHUCAHKUE (PU3UUECKUX CBOMCTB 00pa3ll0B HEOPraHUYECKUX BEIIECTB; HAOII0ICHHE
¢dusnyeckux (MiaBlieHUE BOCKA, TASHUE JIbJIa, PACTUPAHKE CaXapaB CTYNKE, KUTIEHUE U KOHIEHCALIMS BOJIbl) U XUMHUYECKUX (TOpEeHHE
CBEYH, POKAITMBAHUE METHOM TPOBOJIOKH, B3aMMOAEHUCTBUE MENa C KUCIOTOM) SBIECHUI, HAOII0A€HNE U ONMCAHKE TPU3HAKOB MTPOTEKAHUS
XUMHUYECKUX peakiuii (pa3iokeHre caxapa, B3auMoIeCTBUECEPHON KUCTIOTHI C XJIOpU0M Oapusi, pazioxkenue ruapokcuaa meau (1)
IpH HarpeBaHUM, B3auMOieiicTBHE kerne3a ¢ pactBopoM conu menu(1l)); nsyuenue cnocoOoB pasnieneHus cMecel (¢ MOMOIIbI0 MAarHUTa,
bunbpTpoBaHME, BRIMAPUBAHUE, AUCTUIUIALINSA, XpOMaToTrpadus), MPOBEICHNE OUYUCTKU TTOBAPEHHOW COJIM; HAOII0IEHUE U OMICAHNE
pE3yJIbTaTOB MPOBEICHHUS ONBITA, MIUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MACChl; CO31aHUe MOJIETIeH MOJIEKY (IIapOCTEPK HEBBIX ) .

Baxnelmue MPEACTABUTEIN HECOPTAHUYICCKHUX BEIIECTB

Bo3nyx — cmech razos. Cocta Bo3ayxa. Kucnopoa — anemeHT unpocroe BeniectBo. Haxoxaenue kuciopoia B mpupojie, Guzndeckue u
XUMUYecKue cBoucTBa (peakuuu ropenus). Oxcunnl. [Ipumenenue kucnopoaa. CriocoObl moydeHus: KUCIOpoa B 1ad0OpaTopuu U
npoMbIIeHHOCTU. KpyroBopoT kucinopoga B npupoje. O30H — aioTponHast MOJUPUKAIIKS KUCIOPO/Ia.

TennoBo#t 3 PeKT XuMHUUECKON peakui, TEPMOXUMUUYECKUE YPABHEHHUS, K30 U SHJOTEPMUYECKUE peakiu. TOmInBO: yrojib U METaH.
3arpsi3HEHUE BO3/1yXa, yCUIEHHE TapHUKOBOTO 3 dekTa,pazpyliieHre 030HOBOTO CIIOS .

Bonopon — snemeHT u mpoctoe BemecTBo. Haxoxaenue Bogopoia B mpupoie, Gu3nuecKre 1 XMMUYeCKUe CBOWCTBA, TPUMEHEHHE,
crocoObl mosyueHust. CoCcTaB KUCIIOT U COJICH .

KonmnuectBo BemectBa. Monb. Monspras macca. 3akoH ABoraapo. MomnsipHbiil 00bEM Ta30B. Pacu€Thl Mo XUMHUYECKUM YpaBHE HUSIM.

dusnueckue cBoWcTBa BOABL. Bona kak pactBopurenb. PacTBopel. HacklllieHHBIE M HEHACKIIIEHHBIE PaCTBOPLI. Pacmeopumocmo
eewjecms 6 600e.1 MaccoBas 110714 BelllecTBa B pacTBope. XMMUUECKHE CBOHCTBA Bobl. COCTaB OCHOBAHHiL. PO pacTBOPOB B IpUPOJIE U
B JKU3HU 4YenoBeka. KpyroBopoT Boibl B mprpoie. 3arpsa3HeHUeNpUpOAHbIX BoA. OXpaHa U OUYUCTKA IPUPOIHBIX BOJI.

Knaccudukanusa Heoprannueckux coequnenuid. Oxkcuapl. Knaccudukanus okcuioB: coneodpasyronie (OCHOBHbIE, KUCIOTHBIE,
amdoTepHbie) U HecoseoOpasytomue. HoMeHknaTypa okCUaI0B (MeXIyHapoaHas U TpUBHaibHas ). Dusndeckue u XMMUYECKUE CBOMCTBA
okcuzoB. [Tomyuenue.

OcnoBanus. Kinaccudukarust ocHOBaHMIA: MENOYN U HEPACTBOPUMBIE OCHOBaHUS. HoMeHKIaTypa ocHOBaHU# (MEXTyHAPOAHAS U
TpuBHaibHas). uznveckue u XUMUYECKUE CBOMCTBA ocHOBaHUM. [lomydyeHne ocHoBaHUM.

Kucnotsl. Knaccudukanus kucnor. HomeHknaTypa KMCIOT (MEXIyHapOoJHas U TpuBUaibHas ). Duznyeckre 1 XMuMUIECKUEe CBOMCTBA
kucnot. Psan akruBHOoCcTH MeTasuioB H. H. bekerosa. [lonyyenue kucnor.

Conu. Homenknartypa coneit (MexayHapoHas U TpUBHaIbHAsA). DU3MUECKUE U XUMUYECKUE CBOMCTBA cojieil. CriocoObl MOJyYeHUs COJICH.

['eHeTnueckas CBSA3b MEXKIY KIACCAMU HEOPraHUYECKUX COCIUHEHUM.

XUMUYECKUI SKCTIEPUMEHT: Ka4eCTBEHHOE OTIpeIeNIEHHE COIEPKAHUS KICIOPOia B BO3AyXE; MOTyYEHUE, COOUpaHUe, paclio3HABaHUE U
U3y4YEeHUE CBOMCTB KHCIOpPO/Ia; HAOMIOCHNE B3aUMOICHCTBUS BEIECTB ¢ KUCIOPOAOM U YCIIOBHS BOSHUKHOBEHHS U TIPEKPAIIECHHS TOPCHUS
(mo>kapa); o3HaKOMJIEHHE ¢ 00pa3laMy OKCHI0B U OMIMCAaHUE UX CBOMCTB; MOJyuYeHUEe, COOUpaHKe, pacliO3HABAaHUE U U3yUYE€HUE CBOWCTB
BOJIOpO/ia (ropeHwue); B3auMoeicTBrie Bogopoaa ¢ okcuaom Meau(Il) (Bo3MokHO HCTIONBb30BaHNE BUICOMATEPHAIIOB); HA OJIFOICHUE
00pasIioB BEIIECTB KOTMIECTBOM 1 MOJTb; HICCIIETOBAHNEOCOOCHHOCTEH PACTBOPEHHUS BEIIECTB C PA3IMYHON PACTBOPUMOCTHIO;



IPUTOTOBIIEHHUE PACTBOPOB C ONMPENECIEHHON MacCOBOI JI0JIEN PaCTBOPEHHOIO BEIIECTBA; B3AUMO/IEHCTBUE BOJIBI C METAJUIAMH (HATPUEM U
KaJbI1eM) (BO3MOKHO HCIIOIb30BaHUE BUIEOMATEPUAIIOB); ONIPEIEICHUE PACTBOPOB KUCIIOT U LIEJIOYEH C TOMOIIBIO UH/IUKATOPOB;
HcCleIoBaHuE 00pa3loB HEOPTaHNUECKHUX BEIECTB Pa3JIMUHbIX KJIACCOB; HAOJI0J€HUE N3MEHEHNS OKPACKU MHIMKATOPOBB PACTBOPAX
KHCJIOT ¥ IIEJI0Y€E; n3yueHue B3auMoaeicTBus okcuaa meau(Il) ¢ pactBopoM cepHOi KUCIOTHI, KUCJIOT C METAJUIAMU, PEAKIHIA
HEWTpaIN3alMH; II0JIy4YCHUE HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHUE OJJHOTO METAJIJIa IPYTUM U3 pacTBOpa COJIU; PELICHUE
DKCIEPUMEHTAIBHBIX 3a7a4 110 TeMe « BaxxHenmme Kiacchl HEOPraHUYECKUX COEANHEHUI.

Ilepuoanyeckuii 3aKoH ¥ MepuoaUYecKas cucTeMa xumuyeckux dyieMentoB Jl. . Menneneera. Ctpoenue aToMoB.
Xumunyeckasi ¢Bsi3b. OKHCIUTEIbHO-BOCCTAHOBUTE/IbHbIE PeaKIUU

[lepBbie MOMBITKH KIacCUPUKAIIMM XUMAYECKUX 37eMeHTOB. [[oHsATHE O TpymnIax CXOIHBIX JIEMEHTOB (IIEJIOYHbBIE U
IIEJI0YHO3EMETbHBIC METAJIIbI, TaJIOTeHbI, MHEPTHBIC Ta3bl. DJIEMEHTHI, KOTOPhIE 00pa3yoT aM(pOTEpHbIC OKCHIBI U THIPOKCHIBI.

[Mepnoauueckuii 3axoH. [lepuoguueckas cucrema xumudeckuxaneMmeHnToB J[. M. Menaeneea. Bussl Tabnuiisl «Ilepuoandeckas cuctema
XUMHAYEeCKUX 31eMeHTOB [l . I . MenneneeBay . [leproast u rpymnmsl . QU3NYECKUI CMBICI TOPSAAKOBOIO HOMEPA, HOMEPOB TIEPU 0/1a U
TPYIIIBI JJIEMEHTA

Ctpoenue atoMoB. CoctaB aTOMHBIX sijiep. M30Tombl. DaekTpoHbl. CTpoeHHE 3JEKTPOHHBIX 0001049€K aTOMOB MEPBHIX 20 XUMHUECKUX
AJIEMEHTOB Tepuoanueckor cuctemsl . . MenaeneeBa. XapakTepuCTUKa XUMAYECKOTO JIIEMEHTA I10 €T0 TOJ0KEHUIO B TIEPUOUUYECKOM
cucteme /1. 1. Menpeneena.

3aKOHOMEPHOCTU U3MEHEHUS PaJNyCca aTOMOB XUMUYECKHX 3JI€ MEHTOB, METAUIMYECKUX U HEMETAUIMYECKUX CBOMCTB MO IPyNIaMu
nepruojaM. 3Ha4YeHHE MEPUOAMYECKOTO 3aKOHA U IEPUOJANYECKON CUCTEMBI XMMUYECKUX JIEMEHTOB JJIsl pA3BUTHS HAYKU Y TPAKTUKH . [] .
W . MenpeneeB — y4YEHBIN U TPAKIAHUH .

DNEeKTPOOTPHUIIATEILHOCTh XUMUYECKUX FJIEMEHTOB. XUMHUE CKasl CBSI3b (MOHHAs, KOBAJIEHTHAS MOJISpHAs U KOBAJIEHTHAS HETIO JISpHast).
Crenenb okucienusi. OKUCIUTEIbHOBOCCTAHOBUTENbHBIE peakiuu. [Tporiecchl okucaeHus U BOCCTaHOBIEHUS. OKUCIUTENN U
BOCCTAaHOBUTEH.

XUMUYECKUI HKCTIEPUMEHT: U3y4eHUE 00pa3IloB BEIIECTB METAN JIOB M HEMETAJJIOB; B3aUMOJICHCTBUE THIPOKCHIA ITMHKA C PACTBOPAMU
KHUCJIOT U IIEJI0YEH; MPOBEICHUE ONBITOB, MILTFOCTPUPYIOIIUXIPUMEPHI OKUCIUTEIIbHOBOCCTAHOBUTEIBHBIX PEAKIIUN (TOpEHHUE,
PEAKIIUKU Pa3I0KEHUs, COSAUHEHUS).

MexnpeamMeTHbie CBSI3H
Peanuzanus MeXNpenMETHBIX CBSI3€H MPU M3YYECHUH XUMUUB § KIIACCE OCYIIECTBISIETCS Yepe3 UCTIONb30BaHNE KaK 00IINX
€CTECTBEHHOHAYYHBIX IOHSATUH, TAK U TIOHSITUH, SBISIONIUXCS CHCTEMHBIMU JIJISI OTJICITBHBIX TIPEIMETOB €CTECTBEHHOHAYYHOTO IIUKIIA.
OOmue ecTeCTBEHHOHAYYHbIE TIOHATHS: HAYYHBIH (DaKT, TUTIOTE3a, TEOPHUs, 3aKOH, aHAIIN3, CHHTE3, KJIacCU(UKAIIHS, TEPUOIUIHOCTD,
HaOII0ICHUE, SKCIIEPUMEHT, MOJICIIMPOBAHNE, U3MEPEHNE, MOJICTb, SIBJICHHUE.
dusznka: MaTepusi, aTOM, dJIEKTPOH, IPOTOH, HEUTPOH, NOH, U30TOM, PAAUOAKTUBHOCTh, MOJIEKYIIa, SJICKTPUICCKUN 3apsl, BEIIECTRO,
TeJ0, 00BEM, arperaTHOE COCTOSIHUE BEIIECTBA, ra3, PU3NYecKue BEIMUYUHbI, €IUHULIBI U3MEPEHHUSI, KOCMOC, TUTAHETHI, 3BE3]1b1, COTHIIE.
buonorus: ¢potocunTes, nIpixanue, obuocdepa.



['eorpadus: atmoctepa, ruapocdepa, MUHEpabl, FOPHBIE TIOPOJIbI, TTOJIE3HBIE HCKOMIAEMbI€E, TOIUIUBO, BOJAHBIE PECYPCHI .



KanennapHo-remaTHueckoe miiaHuponsanue (8 kiacce)
1,5 yaca B Hegemo( 51 gac)

Paznen. Tema ypoka

Kosn-Bo yacos

Jata
MIPOBEICHUS

Hcnonvzoseanue
0bopyoosanusn
«Touka pocma

Tema 1. XuMua — BakHada 00J1aCTh
€CTeCTBO3HAHUSA U MPAKTHYECKOM
aesTeabHOCTH YesaoBeka (5 1)

[TpenmeT xumun Postb XUMUM B KU3HU YEIOBEKA.
XuMmus B CUCTEME HAyK. MeTO/1bl MO3HAHUS B
XUMUH.

3HAKOMCTBO C_[TpaBUIaMU O€30MIaCHOCTH U
npuéMamu paboThl B XMMUYECKOH J1aO0paTOpUH.
pakTudeckas padora:

No 1. TIpaBuna paboThI B 1a00paTOPUU HIPUEMBI
oOparieHus ¢ 1abopaTOpHBIM 000pyI0BaHHEM

Hudposas madboparopus
[udpoBoit naTymk
TEeMIIEPATypPhl
CnuptoBka Caeua.

w

Tema u BemecTBa

@u3nuecKre CBOMCTBA BEIIECTB. ArperaTHOe
COCTOSIHME BEUIECTB .

Yuctele BeecTBa U cMecu. CriocoObl pazaeneHus
cmeceil. [IpakTuyeckas padoraNe 2. Paznenenue
cMmecel (Ha MpruMepe OUUCTKH OBAPEHHOM COJIH)

[udporas nadopaTtopust

Tema 2. BemecTrBa
U XHUMHYECKHE PeaKlnu

(15 1)

ATOMEI 1 MOJICKYJIBI. XHUMHYECKHUE JICMEHTHI

\l

3HaKU (CUMBOJIb) XMMUYECKHUX 3JIEMEHTOB

[HEN

[TpocThle 1 cn0OXHBIE BEMIECTBA. ATOMHO-
MOJIEKYJISIPHOE YUEHHE.

Xumuueckas Gopmyna. BaneHTHOCTH aTOMOB
XUMHUYECKHUX JIEMEHTOB

10

3aK0H ITOCTOSTHCTBA COCTAaBa BEILIECTB.
OtHocuTenpHad aToMHAs Macca. OTHOCUTEIbHAS




11

MOJICKYJISIpHAs Macca .

12 | MaccoBas 10715 XUMHYIECKOTO AJIEMEHTA B 1
COEIMHEHUH
13 | Odu3nyeckne u XUMUUYECKHE SBICHS 1
14 | Xumuueckas peakuus. lIpusHaku 1
1 YCJIOBUS POTEKAHUS XUMUIECKUX PEaKIUit
15 | XuMuueckue ypaBHEHHS 1
16 | Tumbl XUMHYECKUX PeaKIid. Peakius coeTmHeHs 1
17 | Peakuus pa3noxeHus 1
18 | Peakmusa 3amerieHus 1
19 | Peaxuus oOmeHa 1
20 | 3akoH coxpaHeHus Macchl Bemects. M. B. JlomoHocoB | 1 BECHI TCXHOXUMHUYECKUE UITA
— YHCHBIH JHIHKIIOLCAUCT. 3JIEKTPOHHBIE; CBEYa; KOj0a
TUI0cKoJoHHas 250 mut;
JIOKKa JJTSI COKUTaHUSI
BEIIIECTB
Tema 3. Bo3ayx. Kucaopona.
Oxcnabl
(59)
21 | Bo3ayx — cMech ra3oB. Coctas Bo3ayxa Kucmopon | 1
— DJIEMEHT U NMPOCTOoe BemecTBo. O30H —
AJUTOTPOTHAs MOAU(UKALIUS KUCIOPOIa
22 | HaxoxaeHue KMCIOpOAaB Npupoe, Gu3nueckue u 1
XUMHUYECKHE CBOMCTBA (PEaKIMU OKUCIICHUS,
ropenue. [Tonstue 06 okcumax
23 | CiocoObl onyueHus KUCI0pOAa B 1ab0paTopuul u 1
NPOMBIIIIEHHOCTHU. [I[puMeHeHne Kuciopoa.
[Ipaktryeckas pabora
No 3. Tlonyuenue u cobupanue KMCIOpoa,
M3y4YEeHHUE ero CBOMCTB.
24 | TernoBoii 3¢ dexT XuMUYECKOM peakiuu, moHsatue o | 1
TEPMOXUMHUUYECKOM YPaBHEHUH, K30 U
HHJIOTEPMHUYECKUX PEAKIHIX
25 | TonmBo (yroyb v MeTaH). 3arpsi3HCHUE BO3/IyXa, 1




CIIOCOOBI €ro MpeI0TBpAILCHUS. Y CHIICHUE
HMapHUKOBOTO 3(eKTa, pa3pyIieHre 030HOBOTO CIOS

Tema 4. Bogopoa. CoctaB kucjaot u coJieii (5 1)

26 | Bomopog — »neMeHT U MPOCTOE BEIIECTBO 1
27 | Haxoxpaenue B mpupoje, hpuzndeckue u xummuueckue | 1
CBOIlcTBa (Ha MpUMepe B3aUMOJICHCTBUS C HEMeTaIa
MH U OKCHJIAMH METaJIJIOB
28 | TIpumenenue, criocoGbl MOMyYEHHs BOJOPOA. 1
[pakTuueckas padota Ne 4. [Tonyuenue u cobupanue
BOJIOPO/Ia, N3YUCHHUE €TO CBOMCTB
29 | CocTaB KHCIOT | COJNei 1
Tema 5. KosinuecTBeHHbIC OTHOIICHUSI B XUMUH
(ChY)
30 | KonmuectBo BerectBa. Mons. MonsipHast Mmacca 1
31 | 3akon ABoraapo. MonspHbIii 00bEM ra3oB . 1
32 | Pacu€Tbl mo XMMUYECKUM YPABHEHHSIM. 1
Tema 6. Boga. PacTBopnbl. [Tonsitue 00
ocHoBanusx (5 )
33 | dusmueckue cBOiCTBA BOABL. AHAIN3 U CHHTE3 1
— METO/Ibl M3YYEHHSI COCTaBa BOJIBI.
34 | Xumuueckue cBOMCTBA BOABI (peakiyu ¢ MeTamiamy, | 1
OKCHJAMH METAJJIOB M HEMETAIIJIOB
35 | CoctaB ocHoBanuil. [lonsTe 00 HHANKATOPAX 1 Hudposas nadboparopus
Hudposoit pH. mratus c
3KUMOM; MSATh XUMAYECKHUX
CTaKaHoB (25 Mi1); MpOMBIBaJIKa
36 | BoJa Kak paCTBODHTEIb. PaCTBOPEI. PaCTBOPUMOCTE | | npubOp M ONBITOB  C

BelecTB B Boje. | [pakTuueckast padora:
Ne 5. IIpuroTtoBiieHuE pacTBOPOB C OMPEIEIEHHOM
MacCOBOM J0JIEH PACTBOPEHHOTO BELIECTBA.

AIIEKTPUUECKUM  TOKOM;
MCTOYHUK MMOCTOSIHHOTO TOKA:
npoOupKu — 2 IT.




IPOHYMEPOBAaHHbIC; TyYUHKA;
CIHUPTOBKA;
pOOKK — 2 HIT, MUHIIET

37

Ponb pacTBOpOB B IPUPOJIE U B JKU3HU YETOBEKA.
KpyroBopot BoJbI B IpUpo€e. 3arps3HEHNE
OpUpPOAHBIX BOA. OXpaHa MOYKCTKA IPUPOJHBIX BOJ.

Tema 7. OCHOBHBIE KJIACCHI
HEOPraHN4YeCKUX COeMHEeHU I

(11 q)

38

Krnaccuduxkarust HeOpraHu4ecKux COCUMHEHUM.

39

Oxcuppl: coctas, knaccudukaius (OCHOBHBIE,
KHCJIOTHBIE, aM(pOTEpHBIC, HECOJIC00pasyIOIIue),
HOMEHKJIaTypa (MeKAyHApOAHAs U TPUBHAJIbHAS).
[TosryyeHnue 1 XUMUYECKHE CBOMCTBA KUCIOTHBIX,
OCHOBHBIX M aM(OTEPHBIX OKCHIOB.

40

OcHoBaHMs: cOCTaB, KJIacCU(PUKAIKs, HOMEHKIATypa
(MeXTyHApOHAS ¥ TPUBUANIbHAS), DU3UUECKHE U
XAMHUYECKHE CBOMCTBA, CIOCOOBI MOTYYECHUS

Hudposas maboparopus
udporoii pH. mraTus c
3KUMOM; MSATh XUMAYECKHUX
CTaKaHoB (25 MiI); MpOMBIBaJIKa

41

Kucnotsl: coctas, kinaccupukarys, HOMEHKIATYpa,
bu3nyecKre U XMMUYECKHE CBOMCTBA, CIIOCOOBI
HOJTYYEHUSI.

Psan akTuBHOCTH MeTaJlJIOB

42

Conu (cpegHue): HOMEHKJIaTypa, CloCO0bI
NIOJIyYEHUs], B3aUMOJCICTBUE COJIEN C
MeTalljIaMH, KUCIIOTaMHU, IEeT0YaMy 1
COJISIMU

43

['eHeTHUECKast CBA3b MEXKIY KaccaMu
HEOPTaHNYECKUX COCTUHEHHI

44

ITpaKTA4ecKas paoora:
No 6. Perenue skcnepruMeHTaNbHBIX 33124 MO TEME

[udposas madoparopus
[{udposoit pH. mratus ¢




«OCHOBHBIE KJIACCHI HCOPTraHNMYCCKUX COGZ[I/IHeHI/Iﬁ

3KMMOM; TIATh XUMHUYECKUX
CTaKaHoB (25 mui);
MIPOMBIBAJIKA.

Tema 8. Ilepuoanyeckunii 3aK0H
NepPUOINYECKAsA CHCTEeMAa XUMUYeCKHX
ajeMeHTOB /I. . MenneseeBa. CTpoeHue
atoma (7 u)

45

HepBBIG ITOIIBITKHN KJIaCCI/I(l)I/IKaHHI/I XUMHYCCKUX
31eMeHTOB. IloHsTHE O I'pyIirax CXOJHbIX
OJICMCHTOB (IHGJIO‘-IHBIG N MICJIOYHO3CMCIIBHBIC
MCTAJJIbI, I'aJIOTCHBI, HTHCPTHBIC I’&SBI) .

46

DIeMeHTHI, KOTOpble 00pa3ytoT aM(pOoTEepHbIE OKCUIBI
U THJPOKCH]IBI

47

[Tepmognueckuit 3aK0OH U IEPUOANYECKAS CUCTEMA
xumuaeckux snemeHtoB JI. . Menpaeneena.
[Tepuonsl, rpynmsl, noarpynnsl. Ousndeckuii
CMBICII TIOPSIIKOBOTO HOMEPA DIIEMEHTA, HOME POB
NEPUOJA U TPYIIIHI.

48

Ctpoenune aromoB. CoctaB aTOMHBIX siep. 30Tonbl

49

Onextponbl. CTpoeHHE dIEKTPOHHBIX 000JI0UEK
aToMOB TIepBbIX 20 XUMHUECKUX JICMEHTOB
neproaudeckoit cucreMsl 1. 1. Meneneena

50

XapakTepucTHKa XMMUYECKOTO 3JIEMEHTA IO €r0
II0JIOKEHUIO B niepuoanyeckon cucreme 1. M.
Menneneesa

o1

3HAYEHNE EPUOJNUECKOTO 3aKOHA

U NIEPUOINYECKON CUCTEMbBl XMMUYECKHUX JIIEMEHTOB
IUIA pa3BUTHSA HayKu U npaktuku. . . Mennenees
— YUYEHBIN, IEIaror U IPaXKAaHKH.




JladopaTopHbIe padoThI
8 kJi1acce

Ilpakmuueckas paooma Ne 1. «U3yuenue cmpoenusn niamenu)

Teopernyeckas 4actb: ['opeHre — CIIOKHBIA MPOLECC, COMPOBOXKAAIOIINIICS BBIAEICHUEM SHEPTUH, KaK MPaBHIIO, B

BU/JIE TEIUIa U CBETa. Pa3nnuyaioT roMoreHHoe ropeHue (Hanpumep, mpu padoTe ra3o0BOM FOPENKU), U FeTEPOreHHOE TOpEHNE
(HanpuMep, TOPEHUE CIUPTA U CYyXOro roprovero). B paccMoTpeHHBIX IpUMepax IuIaMsi HMEET CXOJAHOE CTpoeHue. B HEM
MO>KHO BBIJICJIUTH TPU YACTH.

BHyTpeHHUII KOHYC TEMHOro LBeTa (B cllydae Ia30BOM TOpPEJIKM CHUHEro LBeTa) ¢ HU3KOM Temmneparypor ~ 300—500 °C.
3/1ech MPOUCXOIUT UCTIAPEHUE U PA3II0KEHUE TOPIOYETO BEIIECTBA.

CpenHuii BOCCTAaHOBUTENBbHBIN KOHYC COCTOUT U3 CMECH BO3/1yXa U TOPSIIEro ra3a. 37ech Mo BIUsSHUEM 00jiee BHICOKOU
temriepatypsl (1500—1800 °C) nmpoayKThl HCIAPEHUS U PA3JIOKEHHS TOPIOYMX BEIIECTB aKTUBHO PEarupyroT ¢ KUCIOPOIOM.
Ecnu wacte yriaepoaa ocraércs cBOOOJHOM, TO €ro Mesbyaiiliie YacTULIbl PACKaJISIOTCS U MPUAAIOT IJIAMEHH SIPKOE CBEUECHHUE.
Dta yacTh iaMeHu 0orara yrapabiM ra3oM CO — CHUJIBHBIM BOCCTAHOBUTEJIEM, TO3TOMY €€ HAa3bIBalOT BOCCTAHOBUTEIBHOM.
Touka Hanbosee BBICOKOM TeMIIepaTypbl HAXOJAUTCSI HA OCTPHE BOCCTAHOBUTEIBLHOIO KOHYCA.

BHelHui OKUCIUTENbHBIA KOHYC 00pa3yeT HEBUAUMYIO 000JI0UKY, OKPYKAIOLIYIO TUIaMsl. 3J1eCh MOJ1 BIUSHUEM
3HAYUTEIHHOTO IIPUTOKA KACIOPOJa BO3AyXa IIPOUCXOIUT MOJHOE OKUCIEHHE roprodero semectsa 10 CO2 u H20 (mpu
TOPCHHUH CyXOTO TOPIOYETro Ha OCHOBE YPOTPOIMHA Takxke oOpazyercs N2). [Ipu 3ToM ocTaércst n30BITOK KUCIOPOJa, KOTOPBI
IIPU BBICOKOU TemIepaType 00J1a1aeT BBICOKON OKHCIUTEIbHON aKTUBHOCTBIO, TO3TOMY BHEIIHSS YacTh IUIAMEHU HA3bIBACTCS
OKUCIUTENBHOU. M Cronb3ys NoAayB BO3yXa, MOKHO YBEJIMUNUTH TEMIIEPATYpPy TUIAMEHH.

[TpakTryeckas yacTh: L{eab onbITa: M3y4uTh CTPOEHUE INIAMEHH, ONPEAEIUTh TEMIIEPATYPY B Pa3HBIX €r0 30HaX MpU
VCITOJIb30BAaHUU PA3JIMYHBIX HICTOYHUKOB TEIIA .

llepeuenv 0amuukos yugpoesoii rabopamopuu: JATIUK TEMIIEPATYPbI TEPMOIIAPHBIIA.

LononnumenvHoe 060pyooganue: ITATUB C 3AKUMOM; JAepHKaTeNb JIJIs IPOOUPOK;

CIIUPTOBKA . Mamepuansl u peakmuevi: CIAPT ITWIOBBIN; CyX0€ rOproyee; cBeya.

Texnuxa bezonacrnocmu:

1. Pabota cBs3aHa C OTKPBITHIM IJTAMEHEM — OEPEruTECH OXKOra.

2 . Tepmornapa rociie U3BJI€UYEHUs U3 IUIAMEHU OCTBIBAET HE cpa3y — Oeperutech oxxkora. 3.B cMpTOBKE COAEPIKUTCS TOproyvast




KHUIKOCTb.

Hucmpykyus k 6b1noaHeHUio:

1.ITogkmrounTe BEICOKOTEMIIEPATYPHBIN AATUHK (TepMONapy) K perucTparopy JaHHBIX (KOMIBIOTEPY). 3aKpEnuTe

JaTYMK B IITATUBE TaK, YTOOBI €ro KOHYMK Kacajcs PUTHIIS COUPTOBKY .

2 . 3axrure cnupToBKy. Korja nokazanus cTabuanM3upyroTCs, 3alUIINTE 3HaYEHUE TEMIIEPATYPhl HA CXEME TUIAMEHH
(puc. 1). 3.IlepemeriaiiTe AATYMK TEMIEPATYPHI B CIEAYIOLIYIO TOUKY IJIaMEHU B COOTBETCTBHH CO CXeMOM. JJ1s1 3TOro
ociabsiite MypTy u epemeniaiite e€¢ (BMeCTe C JIAMKOW W JaTYMKOM) B HY)KHOe MecTo. Korma mokazaHus
CTaOMIIM3UPYIOTCSI, CHOBA 3aHOCUTE 3HAUEHHE TEMIIEPATYPhl B COOTBETCTBYIOIIEH TOUKE HA CXEMY .

4 . Tak u3MepbTe TEMIEPATYpPy BO BCEX TOUKAX IUIAMEHU, OTMEUEHHBIX Ha cxeMe . 5 . [loBTopuTe N1eHCTBUS CO CBEUOU U CYyXUM
TOPIOYHM.

6.00parute BHuMaHue! [Ipu M3ydeHNU CTPOCHUS IJIAMEHH CYXOTo TOPIoYero ucrnonbdyercs: 1/4 gactes tTabnerku. Kycouek
TOPIOYEro MOMENIA0T Ha KEPAMUYECKYIO TUTUTKY.

7 . BHecuTe B I1aMs CIUPTOBKH Ha MOJIMUHYTHI MPOOUPKY. M3BieKknuTe NpOOUPKY U3 IUIAMEHU U pACCMOTpPUTE €€
MOBEPXHOCT.

8 . IToBTopuTe OMBIT cO cBeuoit. Kakoro misera oopaszoancs Hanét? Uto 310 32

BelecTBo? Pe3ynbTaThl H3MepeHHit/Hab01IeHui

Hctoun Temneparypa 0KoJI0 Temneparypa B cpenHent [Temneparypa B Uto obpaszoBanoch
No MK butuis (Kycouka YaCTH MJIaMEHU BEPXHEHN 4acTh Ha MOBEPXHOCTHU
TETLJIOTHI rOpPIOYEro) JaMEHU POOMPKHU
CnuproBKa

Ceua
Cyxoe
roproyee
Buisoowl:
B BBIBOZIaX yKa3aTh, KAKOW MCTOYHHUK TEIUIOTHI TPEAMIOYTUTEIIHFHO UCIIOJIH30BATh B XUMUYECKOM TA0OPATOPUN U TIOUEMY .
Koumponvuwvie 6onpocur:
1 . Kakoii ucTouHuk miaMenu ObuT ucnosib3oBan? 2 . Kakas 4acTh nmjaaMeHu camasi ropsiqasi?
3 . Jlo xaKkoif MaKCUMaIBLHOM TeMITepaTyphl yaaércs mporpeTsh Tepmonapy? 4 . Uto ropsiuee — 1EHTp MJIaMEHU UIIH Kpasi?
5. [loueMy cnupTOBKa TOPUT MOYTH OESCIIBETHBIM TIJIAMEHEM, a CBeda — CBETAIUM? MOKHO JIi UCTIOJIh30BAaTh CBEUYH B
1ab0paTOpUX BMECTO CTUPTOBOK?
6 . Kakue npoayKThl rOpeHus: OAMHAKOBBI Y CIUPTOBKH M cBeuun? 7 . 3aganue s noarotoBku k [ 1A, BIIP
[Tpu HarpeBanuu TBEPIBIX BEUIECTB B MPOOMPKE HEOOX0AUMO: 1.B3SITh MPOOUPKY B PYKH U HarpeBaTh Ty YacTh, IIe
JISKUT BEIIECTBO; 2.3aKPENUTh MPOOUPKY B IITATUBE U HATPEBATh TY YACTh, /1€ JIEKUT BEIIECTBO;

WIN| =




3.B34Th MPOOUPKY B PYKH, POTPETH BCIO MPOOUPKY, a 3aT€M Ty YaCTb, I/I€ JICKUT

BEIECTBO; 4.3aKpEnuTh IPOOUPKY B IITATUBE, IPOrPETh BCIO MPOOUPKY, a 3aTEM Ty

4acThb, T/ie JICKUT BeliecTBO . ([IpaBuibHBIN OTBET: 4 .)

8.3amanwne s pa3BUTUSA QYHKIIMOHATBHOM TPAaMOTHOCTH

B xuure Maiikna @apanes «ictopus cBedn» aBTOP OMUCHIBAET ONBIT, KOTOPBIM OH IEMOHCTPUPOBAII HA CBOUX

Jexuusax. B nmiuams cBedn oH nmomenan U30rHyTYH0 CTEKISIHHYIO TpyOKy. OuH KOoHel TpyOKH omycKaiics

HEJIAJIeKO OT (PUTHUIIS,, BTOPOM BBIBOJUIICS HA HECKOJIBKO CAHTUMETPOB OT IJIaMeHU. Yepe3 HeKOTopoe BpeMs K

KOHITY TPYOKHU IOJTHOCHUJIU TOPAILLYIO JTyduHy. [10osBIs10Ch mi1aMs, KOTOPOE CYIIECTBOBAJIO OTAEIBHO OT

iaMeHu cBedu. Kak MOKHO 0OBSCHUTH 3TO SIBJICHUE?

OtseT: B 31011 yacTu njamMeHu MPoUCXoUT ucnapenue napaduna. [lapsl napaduna Ha Bo3tyXe, Npu NOHPKUTAaHUH, 3arOPAOTCSL.



JdemMoHcTpaniuoHHbI dkciepuMeHnT Ne 1. «Boioenenue u no2nowienue menjia — nPpu3HaKk XumMudeckoul peakyuuy
Teopernueckas yactb. PaboTta mpoBomuTcs mnpu uzydeHUu Tembl «lIpu3Hakum XuMuueckux peakiui». Boigenenue u
MOTJIONIEHUE TEIUIOThI, U3MEHEHHE OKPACKHA PACTBOPOB WJIM BEILIECTB, BBIACICHUE T'a3a SBJISIIOTCSI OCHOBHBIMU ITPU3HAKAMHU
XUMHUYECKUX peakiuil. Takke UMeeT CMbICI MOBTOPUTH padOTy MPHU BBEJICHUHU MOHATHUS «TETUIOBOM 3 (EKT peakium .
[IpakTrueckast yactb. [{enp pa®oThl: MpOAEMOHCTPUPOBATH BHIJCICHUE U TMOIJIONICHUE TEIUIa P XUMHUYECKUX PEAKIHUSX.
CBsi3aTh MOKa3aHUs JaTYMKA TEMIIEPATyPhl C OCA3ATEIbHBIMU OIYIIICHUSMHU.

Ilepeuenv damuurxos yugposoii 1abopamopuu. NaTINK TEMIIEPATYPhI INIATHHOBBIH.

JlononnumenvHoe 060opyoosanue: Ba XUMHUYECKUX cTakaHa (50 Mi1), MpOMbIBAJIKA C JUCTUIUTMPOBAHHON BOJOM, CTaKaH IS
CJIMBa OTPAOOTAHHBIX PACTBOPOB.

Mamepuanvl u peakmugwl: ATFOMAHUEBAs POBOJIOKA WM TpanyJbl, 20%-Hb1id pacTBOp ruapokcuaa Hatpust NaOH, 10%-nblii
pactBop ykcycHoit kuciotrel CH3COOH, runpokap6onat Hatpust NaHCO3 .

Texnuxa 6ezonacwocmu: 1 .PabotaTh B OYKax. 2. Tpebyercsa cobmrogeHue Mep 0€30MacHOCTH IMPpU padoTe ¢
THIPOKCUIOM HATpUsl M HarpeBaTelbHBIMHU MPUOOPAMH.

Hnempykyus k gvinonnenuro. 1.B xumudeckuii crakan HanelTe pactBop mienoun NaOH. M3mepbTte ero temiieparypy.
[ToMecTuTe rpaHyibl UK MPOBOJIOKY ATFOMUHMS TaK, YTOOBI HAJl HUMH OCTaBaJICs CI0M kuakocTu. Korma HauHETCS peakius,
0o0paTuTe BHUMAaHHE IIKOJILHUKOB Ha BBIJICIICHUE Ta3a U yBEJIWUeHHUE TemnepaTypsl. XKenatenbHo (eciau peakius UAET He
CIIUIIKOM OypHO) MPOMTH O KJIACCY U AaTh IIKOJIbHUKAM MOTPOraTh CTaKaH, YTOObI YOSIUTHCS, YTO €T0 COJIEPKUMOE
pazorpenochk. OTMETbTE MaKCUMaJIBHYIO TEMITEpATypy pacTBopa. [lomyueHHbIN pe3yabTaT 3aHeCUTE B TAOJIHILY .

2.IlpomoliiTe naT4nK TeMIepaTypbl BoAok. B cTakaH HajelTe yKCyCHYIO KUCIIOTYy Ha B 1/3 o BeicoTe. Mi3MepbTe e€ Temmeparypy.
HeGonbmmMu nopuusiMu HaChIMbTE TUAPOKAPOOHAT HATPHS, TOMEIINBAs JATYUKOM TeMrepatypbl. OOpaTuTe BHUMAaHKE
IIKOJLHUKOB Ha BBIJIEJICHUE Ta3a - MPU3HAK XUMHUYECKON peakiuu. [locmoTpuTe, kak u3MeHsiercs temneparypa. OTMeTbTe
MUHHUMAaJIBHYIO TEMIEpaTypy pacTBopa.

[TonyueHHBIN pe3yabTaT YYCHUKH 3aHOCAT B Ta0NMUIly.  Pe3ynbTarhl u3MepeHuit /Ha0moqeHui

Pearupyromue Beniectsa Hauanbnas MaxkcuManpHass/MUHUMAIbHA | Beigenenue nim
TeMIIEpaTypa s TEMIIEpaTypa pacTBopa HOTJIOIICHUE TEILIOTHI
pacTBopa

PacTBOp menoun u anroMuHUM
PacTtBOp yKCYCHOU KHCIIOTHI U
coga

Bv1600v1: YkazaTh NPpU3HAKK XUMHYECKUX PEAKLIUH.

Konmponvnuvie 6onpocuwi:

1 .IIpuBenute npuMepsl peakunid, IPOTEKAIIUX C BBIACICHUEM TEIUIOTHI.
2 Jlyig mosmy4eHust HeraléHoM U3BECTH MeJl IIPOKAJIMBAIOT IIPU BBICOKOM Temmeparype. K kakoMy Ty MO>KHO




OTHECTH 3Ty peakuuto? 3.3ananue s noarotoBku k ['MA, BIIP: Tonbko XuMUYeCKUe SIBICHUS NIEPEUNCIICHBI B
rpyIme:

1.T'openue cBeuu, BbINIAJICHUE TOKIEBBIX Karelb, KulleHne Bojbl  2.CKucaHue sI0JI0YHOTO COKa, CKUCAHHUE MOJIOKA,
pactBopeHue Mena B ykcyce 3. TassHue cHera, IUIaBJICHUE CBUHIIA, TPOTYXaHUE KYPUHOIO SIHIIA 4.06pa3oBanue
TyMaHa, TOpeHUE OCHTAIbCKOM CBEUM, TOPEHUE IPUPOTHOTO raza



JleMOHCTpaluOHHbIN YKkciepuMeHT Ne 2. «Pa3znoscenue 600bt I1eKmMpudecKum moxKom
Teoperuyeckas yacte. [lepen HauanoM paboOThI clieyeT 0OCYIUTh CO MIKOJbHUKAMU BOTIPOC: MPOCTHIM WM CIIOKHBIM
BEILECTBOM sBIIsIeTCA BoJA. [locie BEIABMKEHUS yHaIUMUCS Pa3IU4HbIX THIIOTE3 YUUTENb IPOCUT MPEAJIONKUTh BAPUAHTBI UX
DKCIEPUMEHTAIIBHON ITPOBEPKH.
OOBIYHO TaHHBIN ONBIT PEKOMEHIYIOT IPOBOIUTE B prubope ["'opmana, ycTpoCTBO KOTOPOTO SABJIAETCSA JOCTATOYHO CIOXKHBIM
JUISI BOCBMUKIIACCHUKOB. Y TOOHEE ero MpOBOIUTH B MPUOOPE JIJIS OIBITOB C 3JIEKTPUUYECKHM TOKOM, UCIIOJNIb3YS B KAUECTBE
anexTposnuTa 10%-Hblil pacTBOp THAPOKCUIA HATPUS U CTalbHbIE (JTyUllle HUKEJIEBbIE) AIIEKTPoibl. Bo n3bexanue
BCIICHMBAHUS PACTBOPA MIPU IEMOHCTPALIMH K JJIEKTPOIUTY CleAyeT J00aBUTh STUIIOBBIN cupT (Ha 4 00bEMa pacTBopa
anekTpoauta 1 006éM 95%-HOoro pacTBOpa CupTa) .
[Ipaktuyeckas yactb. [{ennr paboThl: chopmMupoBaTh NpeCTABICHUS Y YUAIIUXCA 00 aHAIM3€E CIOKHBIX BEIIECTB U U3BMEHEHUH
MOJIEKYJI CIIOKHBIX BEIIECTB B X0/1€ XUMUYECKUX PEAKIUH.
Hononnumenvroe 0b6opyoosanue: IpuOOP sl ONBITOB C IEKTPUUECKUM TOKOM; UCTOUHUK MOCTOSTHHOTO TOKA: IPOOUPKH - 2
IIT., IPOHYMEPOBAHHbBIC; TyYUHKA; CHUPTOBKA; TPOOKH — 2 IIT, UHILIET .
Mamepuanvi u peakmuesi. cniupt STHIOBBINA, 10%-HbIi pacTBOp HIETOUH.
Texnuka 6e3onacnocmu: Paborath B oukax. TpeOyroTcs criennaibHble Mepbl 0€30MacHOCTH U padboTe ¢ TUIPOKCUIOM HATPUS .
Hucmpykyus k evinonnenuro: 1.3an0JHATE SJEKTPOIUTHYECKYIO BAHHY U IEMOHCTPALIMOHHBIE TPOOUPKU PACTBOPOM
AJIEKTPOJIUTA 3apaHee, 10 ypoka. 2.ITpoaeMoHCcTpupyiTe npubop ydanmmces, 0ObICHUTE €r0 YCTPOMCTBO U BKITFOUUTE
ITOCTOSTHHBIN AJIIEKTPUYECKUH TOK.

3.Habmronaercs BeIIeIeHNE Ta30B HA AJIEKTpoaax npudbopa. O6patuTe BHUMaHUE y4alluXcs Ha TO, 4YTO OJJUH U3 ra30B
BBIJIETISICTCS] MHTEHCUBHEHN M 3aHUMAET B J[Ba pa3a 0oJIbIINI 00bEM IO CPAaBHEHHUIO CO BTOPHIM Ia3oM.

4.00cyaute HaOIIOJaeMble TIPU3HAKA XUMUYECKON PEaKInu, CIeTaiTe MPEIINOI0OKEHUS O TOM, B KAaKUX MPOOHPKaX HAXOATCS
KHUCIIOPOJT M BOJOPOI. DISKTPOIN3 MPEKpaTUTE, KOria B IpoOupkax HabepETCs OKOJI0 6 MJI BOJIOPOAa U 3 MJI KUCIIOpoAa .

5.00paTuTe BHUMaHUE Ha Pa3IMYHbIe 00BEMBI COOpaHHBIX Ta30B. [[poOHpKY MIIOTHO 3aKpoiTe MPOOKAMU TIO]T CJIOEM
NIeKTpoauTa. Theromen TyduHOM ONpeAeIuTe HaJTuIhe KUCIOPO/ia B TPOOUPKE, TOPSIIEH JIYIHHON MOA0KIUTE BOJIOPOI.
[TpennoxuTe ydamumcst 3aHECTH pe3yNbTaThl HAOMIOACHU B Tabnuny. Pesynbrarel HaOmoaeHUN

Homep npobupku O06BEM Taza Ha3zpanue raza

1
2

Bv1600wb1: OTpa3uTh, 4TO NPOUCXOAUT C MOJIEKYJIAMU CJIOKHBIX BELIECTB B X0/1€ XMMUUYECKOM peakiuy.

Konumponvnvie 6onpocwr: 1. M0KHO 1 IO BHEITHEMY BUAY OTIMYUTH I'a3 BOJOPOJ OT raza kucnopoaa? 2 .Kakue yactuisl
COXPAHSIOTCS B X0J1€ IPOTEKAHUS PEAKLIMK Pa3I0KEHHUS BOJBL, a Kakue paspymarorcs? 3 .Kak gokasaTs, 4To B COCTaBe caxapa
COJIEpIKaTcsl aTOMBI yriiepoja?

4 3ananue nns noarotosku Kk ['MA, BIIP. [Tpu cobupanuu ra3zoB UCTIOIB3YIOT PUOOPHI, MPEACTaBICHHbIE HAa pucyHKe. C




MOMOIIIBIO, KAKUX U3 YKa3aHHBIX IPUOOPOB MOKHO coOupaTh BoJopo? OG0CHYHTE CBO OTBET, UCXO/ U3 CBOWCTB TAHHOTO
rasa.
Puc. 7. IlpuGops! 11t cobupaHusi ra3oB

(A) (b) (B)

r— \* 7 ]



JleMoHCTpamHOHHBII KcnepuMeHT Ne 3. «3aKOH coOXpaHeHHMsI MacChl BEIIIECTBY

Teopernyeckas yactb. [Ipu u3yueHun JaHHOW TEMBbI 1IEI€CO00pa3HO co3AaTh MPOOIEMHYIO CUTYALIUIO, JJIsl pa3pelleHus
KOTOPOH y4aIuecs: BEIIBUTAIOT THITOTE3bI, TPEOYIOITNE SKCIIEPUMEHTAIBHON MTPOBEPKH. [Ipr 00Cy)ACHNHN TTPEITOKCHHBIX
BapUAHTOB MPOBEPKH BBIIBUHYTHIX THIIOTE3 BOCHMUKIACCHUKH MPEIAraloT pa3IndHbIe BAPUAHTHI KOHCTPYKIIMHA MPHUOOPOB,
T.€. MPOSIBIISTIOT TBOPUYECKYIO aKTUBHOCTb, B X0J/I€ KOTOPOU MTPOUCXOIUT MEPEOCMBICIICHUE TPHOOPETAEMBIX 3HAHU.

Ha ypoxe yuamuecs y3natot o padborax M. B. JlomonocoBa u A. JIaBya3be, MOCBSIIEHHBIX OTKPBITHIO 3aKOHA COXPAHEHUS
MacChl BEMIECTB, (OPMYIHPYIOT 3aKOH, MPUXOIAT K BHIBOY, YTO MacCa BEIIECTB B XOE PEaKIINH TOJDKHA OCTaBaThCS
MOCTOSTHHOM. J[OOMBITMCH TOHMMAHUS JTAHHOTO TE3HCA, YIUTENb JEMOHCTPHPYET SKCIIEPUMEHT .

[TpakTrueckas yacTh. Llenb paboThI: IKCIIEpUMEHTATIBHO JOKA3aTh 3aKOH COXPAHEHUS MACCHI BEIIIECTB .

Jlononnumenvroe 06opyoosanue. BECbl TEXHOXUMHUYECKHUE WIIH JIEKTPOHHBIC; CBeYa; K0J10a riockooHHast 250 mut; JIoKKa JIs
CKUTAHMSI BEIIECTB.

Mamepuanvi u peakmusbl. cBeya.

Texnuka 6e3onacrocmu: BHITIOTHATH TPeOOBAHUS MTPH pabOTE C OTKPBITHIM TUTAMECHEM.

Uncmpykyus k evinonnenuio: Ha ppraaXHbIX WIH SJICKTPOHHBIX BECaX YPABHOBEIIMBACTCS CBEUA, a 3aTEM yUNUTEIb 3a)KUTACT
e€. Yuamnuecss HaOJIFOIAIOT, UTO B TEUCHHUE ~1 MUH paBHOBECHE BECOB HAPYIIAETCS, YAIllKa C TOPSIICH CBEUOH MO THUMACTCS
BBEpX. YuanumMmces 3a1at0Tcsi BOompochl: «Kak MOKHO 00bsICHUTH HaOMogaemMbiil pakT? Kak 3ToT akT coriacyercsi ¢ 3aKOHOM
coxpaHeHus Macchl BemecTB?» OOCYXICHHE TaHHBIX BOIPOCOB MPUBOIUT YUYAITUXCSI K MBICIIA O TOM, YTO IKCIIEPUMEHT

MIPOBENEH HEKOPPEKTHO, CIICAYET U3MEHUTh KOHCTPYKITHIO TPUOOpa.
VYuurens 3apaHee TOKEH MOJATOTOBUTH KOJIOY TI0CTaTOYHO OOJIBIIIOr0 00bEMA ¢ XOPOIIIO MOIOTHAHHOK MPOOKOM, B KOTOPYIO
BCTaBJICHA JIOYKEYKA.

B noxeuke 3akperuisgercs cBeua. Beck mpubop B cOope 3apaHee ypaBHOBEIIMBAETCs Ha Becax (puc. 8)

. Korma yJammecst npuxoaT K BBIBOJTY, YTO OIBIT CJICAYET MPOBOJUTH B 3aKPHITOM MPUOOPE, YIUTENb e P T
JTOCTAET BECHI C KOJIOOH, 3a)KUTaeT CBeUy, 3aKPEIIEHHYIO B JIOXKEUYKE, BHOCUT B KOJIOY U TJIOTHO

3aKpBIBACT. YUaluecs BUIAT, 9YTO PAaBHOBECHE BECOB HE HAPYIIACTCS B XOJI€ BCETO DKCIICPUMECHTA .

Puc. 8. [Ipubop ais neMoHCTpauy 3aK0Ha COXPAHEHHS MacChl BEIIECTB

BoiBoabI:

B BbIBOZ1aX HEOOXOAMMO OTPA3UTh TE3UC, YTO MACCA BEIIECTB MPU MPOTEKAHUU XUMHUECKOU PEaAKITHH (

Konmponvnwvie eonpocuwi:

3ananus 115 pa3BUTUS (QYHKIIMOHATIBLHON rPaMOTHOCTH

1.ITpu ropennu poB ocTaércs 30a. Macca 307161 MEHbIIIE MACChI B3SATHIX JJIs1 CKUTaHus IpoB. Kak MOKHO OOBSICHUTH 3TOT (akT?
2.J171s1 IpUrOTOBJIEHUST MSICHOTO OyJIbOHA MOBAp B3sU1 Kycok Msca maccoil 1 kr . Ilocne Bapku Kycok msca ctan BecuTh 800

r . [louemy Macca usmeHunach?




JdeMoHcTpanmuoHHbIii 3kciepuMeHT Ne 4. «OnpeaesieHue coOCTaBa BO31yXa»
Teopernyeckas yacte. [lepen mpoBeneHHEeM HSKCIEPUMEHTA y4YalIUMCS HEOOXOIUMO OOBSCHUTH
yCTPOMCTBO MpuOOpa, YTO 03HAYAIOT JesieHus. Taxke Heo0XouMo yOeauThCs, 4To Mpodka mpudopa
TepMETUYHO 3aKphIiBaeT cocy. [IpakTudeckas yacth. Llenb paboThl: SKCIIEpUMEHTAIBHO ONPEACTUTh
00BEMHYIO JTOJII0 KHCIOPO/Ia B BO3IYXE .
Jonoanumenvnoe ob6opyoosanue’ mpudOp ISl ONPENEIEHUS COCTaBa BO3/yXa, IITATUB, CIIMPTOBKA, CTEKJIIHHAS TAJIOYKA, JTyYHHA,
CTaKaH C BOJOHU.
Mamepuanvt u peakmugsi. KpacHbiii pochop.
Texnuka 6ezonacnocmu’. C 0CTOPOKHOCTBIO 00paniaThCs ¢ ropsamuM pochopom.
Hncmpyxkyus k vinonHenuio:
1.KpucrannuzaTop HanoJaoBHHY 3anojiHuTe Bogoi. Ha moBepxHOCTh BoJbI momMecTUTe (happopoBytro yamky ¢ 1—1,5 r cyxoro
KpacHoro (ocdopa. 2.00paTuTe BHUMaHUE HAa HEOOXOAMMOE YCIIOBUE JKCIIEPUMEHTA — BIAXKHBIM (OCPOop HCIOJIb30BATH
Henb3a! docdopa T0IKHO OBITH B3ATO OOJIBLIE, UeEM TPEOYeTCs ISl CBA3BIBAHUS BCErO KHCIOPOa, HAXOASAIIErocsl B COCY/IE.
3.01KpoiiTe mpoOKy mprOopa 1 MOMECTUTE KOJIOKOJ B KPUCTAJUIU3ATOp ¢ BOAOM. [Torpy3ure K0i0KoJ B BOAY HACTOJIBKO, YTOOBI
yYpPOBEHB BOJIbI COBIAJIaII C HIDKHUM JeJIEHUEM KoJloKoua. [Ipy aToM HIDKHMI Kpail KOJIOKOJIa HE TOJDKEH TOXOAHUTH JI0 JHA
KpucTayum3aTopa . J{Js 3Toro KoJioKoJ 3aKpenuTe B IITATUBE WK MIOMECTUTE HA JHO KPUCTAJUIM3ATOPA IBE CTEKIITHHbBIE
MAJIOYKH .
4.CUNbHO Pa30orpeB KOHEIl CTEKISTHHOM MaJloUuKH, OMYCTUTE €€ B KOJIOKOJ U oaoxkrute dhocdop. Kak Tonsko dhochop 3aropencs,
OBICTPO HM3BJIEKHUTE MAJIOUKY U 3aKpONTE KOJIOKOJ IPpoOKoil. Kosokos 3anomHseTes TyCThIM O€JIbIM JIbIMOM, COCTOSIIIIUM U3
yacTu4ek (HochopHOro aHTUApPHUIA.
5.ITpu ropenun gochopa 06bEM Bo3yxa BHYTPH KOJIOKOJIA BHAYaJe OT HArpeBaHUsl HEMHOT'O YBEJIMUMBAETCS, & YPOBEHb BOJIbI B
KOJIOKOJIe TToHMKaeTcs . [To Mepe pacxomoBaHus KUCIOPO/a TuiaMs TIOCTETICEHHO TacHeT. benbrit hochopHbIil aHTuaApUT
pactBopsieTcs B Boje . Cocynn oXJIaxkJaeTcsl, ra3 B KOJIOKOJIE MOCTETIEHHO YMEHbIIaeTcs B 00bEME . YPOBEHb BOJbI B KOJIOKOJIE
noBbIlIaeTcs . B KpuctamnzaTop goselTe BoIbl B TAaKOM 00beMe, YTOObI BHYTPH U CHApY>KU KOJIOKOJIa YPOBHHU ObLIH
OJIMHAKOBBI U COBMA/IajIN CO BTOPBHIM JIEICHUEM KOJIOKOJIA.
6 . OtkpoiiTe mpudOP ¥ TIPH MTOMOIIH TOPSIICH TyYUHBI yOSTUTECh B TOM, YTO OCTABIIIUIACS B KOJIOKOJIC Ta3 HE
MOICP>KUBAET TopeHusi. Pe3yibTaThl HAOI0IeHUM

Yucno aejaeHuil B YHucno aeiaeHuil B
npudope, 3aM0THEHHBIX npudope, 3aM0oTHEHHBIX Kakoii ras
BO3IyXOM (J10 razamu (IocJie npopearuponain?

MPOBEJICHUS] PEAKIINH ) MPOBEJECHUS PEAKIINN)




BriBoabI:

B BBIBO/IaX yKkas3aTh cojepkaHue KHCIopoa B Bo3ayxe (B %).

Kontponsnbie Bonpocsl: 1.Kakoit ra3 pacxoayercs npu cxxuranuu Gocdopa B Bo3ayxe? 2.Kakoit 00bEM KucIopoia B Bo3ayxe?
CkoJbko 3T0 cocTaBisieT B mpouieHTax? 3.1louemy 115 mpoBeieHus dKkcepuMenTa 0epyT n30bITok docdopa?

4.Kakoii ra3 octajics B KOJI0KoJie rociie cropanus hocdopa? 5.3aianus 11t MOArOTOBKH

k ['UA, BIIP Ykaxure, B Kakyro Ipylily BXOAST BELIECTBA, 3arPSI3HSIONINE BO3AYX:

1.BOJSIHOM Tap, YIIIEKHUCIbINA ra3; 2.CepHUCTBIN ra3, OKCUIBI a30Ta; 3.KUCIOPO, a30T; 4.reiauil, KUCIopos






