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[lnanupyemble pe3yabTaTbl

HSY‘-ICHI/IG XMMHH B OCHOBHOM IIIKOJIC HaIIpaBJCHO HAa NOCTHIKCHHUC O6y‘{aIOHlI/IMI/ICH JIMYHOCTHBIX, MCTAIIPCAMCTHBIX U ITPCIAMCETHLIX
PE3YyJIbTATOB OCBOCHUA y‘-I€6H01“0 InpeamMceTa .

JINYHOCTHBIE pe3yJIbTAThI

JIMYHOCTHBIE Pe3yNbTaThl OCBOCHUS POrpaMMbl OCHOBHOTO 00111er0 00pa30BaHMs JOCTUTAKOTCS B X0JI€ 00yYEHUSI XUMUHU B
€IMHCTBE Y4€OHO! U BOCIIUTATENBHON AEATENBHOCTU B COOTBETCTBUU € TPAJULHMOHHBIMH POCCHUUCKUMHU COLUOKYJIbTYPHBIMUU JyXOBHO-
HPaBCTBEHHBIMHU LIEHHOCTSIMU, IPUHATHIMU B O0IIECTBE MPaBUIaMHU M HOPMaMH MOBEJCHUS, U CIIOCOOCTBYIOT MPOLIECCaM CaMOIIO3HAHMUS,
CaMOpPA3BUTHUS U COLMATM3ALNH 00YYatOIUXCA.

JIMYHOCTHBIE PE3yNbTaThl OTPAKAIOT CPOPMUPOBAHHOCTD, B TOM YHUCIIE, B YACTH:

Hampuomuueckozo 6ocnumanus
-IIECHHOCTHOTO OTHOLIEHUS K OT€YECTBEHHOMY KYJIBbTYPHOMY, UCTOPUYECKOMY U HAYYHOMY HACJIENIO, IOHUMAaHKS 3HAYEHUS XUMUYECKON
MHUPOBOM U OT€YECTBEHHON XUMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 yCTpOICTBE MUpa U OOIIECTBA;

I pa.mdaucxozo eocnumanusn

-TIPECTABICHUS O COLMANBHBIX HOpMaX U MpaBUjIaX MEKJIUYHOCTHBIX OTHOIICHUH B KOJJIEKTUBE, TOTOBHOCTHU K Pa3HO00pa3HOil
COBMECTHOM J1€ATEIbHOCTH MPH BHIMOJIHEHUH YUE€OHBIX, T03HABATENBHBIX 33/1a4, BHITOJIHEHUH XUMUYECKHX IKCTIEPUMEHTOB, CO31aHUN
y4eOHBIX TPOEKTOB, CTPEMJICHHS K B3aUMONOHMMAHUIO U B3aHMOIIOMOIIH B MPOIIecce ITON yueOHON AesITeIbHOCTH; TOTOBHOCTH
OLICHUBATh CBOE MOBEACHUE U ITOCTYIIKH CBOMX TOBAPUILEH C NTO3ULIMN HPABCTBEHHBIX U IIPABOBBIX HOPM C YUETOM OCO3HAHHUSA
HIOCJIECTBUH ITOCTYIIKOB;

l[ermocmu HAYYHO20 NO3HAHUA

-[IOHUMAaHHUS IEHHOCTH 3/I0POBOT0 ¥ 0€30macHoro o0pasa )Ku3HH, OTBETCTBEHHOTO OTHOLIEHUS K COOCTBEHHOMY (PU3HUECKOMY U
TICUXUYECKOMY3/I0POBbIO, OCO3HAHUS [IEHHOCTU COOJI0ACHHS IPaBUII 0€30MacCHOT0 TTOBEJCHUS PU paboTe C BEIIECTBAMU, a TAKXKE B
CUTYalHUsAX, yTPOKAIOLINX 310POBBIO U XKU3HHU JIIOACH;

-CIIOCOOHOCTH MPUMEHSATH 3HAHUS, OJTy4aeMbl€ IPU U3YUYEHUH XUMHH, JUIS PELICHUS 3a/1a4, CBA3aHHBIX C OKPYKaIOLIEH PUPOIHOM



CpCI[Oﬁ, ITOBBINICHUS YPOBHA AKOJIOTUYECKOM KYJIbTYPbI,0CO3HAHUA I7100aJI6HOTO XapaKTepa 3KOJIOIrH9YCCKUX HpO6JI€M u HYTeﬁ HuXx
peHICHUA ITOCPCACTBOM MCTOIOB XUMUH,
-OKOJIOTHYCCKOI0O MBINUJICHHUA, YMCHUA PYKOBOACTBOBATLCA MMB HOBH&B&TGHBHOﬁ, KOMMYHI/IK&TPIBHOfI )41 COHH&HBHOﬁ ITPAKTHUKC.

MeranpeamerHbie pe3yabTaThbl

B cocraBe MeTanpeAMETHBIX pe3yIbTaTOB BRIACISIIOT 3HAYUMBIE AT (POPMUPOBAHKS MUPOBO33PEHUs OOIIICHAYYHBIE TTOHATHUS (3aKOH,
TEOpUsl, IPUHIIUIL, THIO0TE3a, (aKT, CHCTEMA, TIPOLIECC, SKCIIEPUMEHT U JpP.), KOTOPBIE HCIOJIB3YIOTCS B €CTECTBEHHOHAYYHBIX YUCOHBIX
NpEeIMETaX U MO3BOJISAIOT HA OCHOBE 3HAHUI U3 ATUX MPEAMETOB (OPMUPOBATH MPECTABIECHHE O LIETOCTHOW HAYYHOU KapTHHE MUpPA, U
yHUBEpCajbHblE yueOHbIE AeCTBUS (II03HABATEIbHbIE, KOMMYHHKATHBHBIE, PETYIATUBHBIE), KOTOPbIE 00€CIEYNBAIOT (POPMHUPOBAHUE
TOTOBHOCTHU K CAMOCTOSITEJIbBHOMY TUTAHUPOBAHUIO M OCYLECTBICHUIO YIEOHO! EATEIbHOCTH.

MertanpeaMeTHble pe3ysIbTaThl OCBOCHHSI 00pa30BaTeIbHON MPOrpaMMBbl 10 XMMHUH OTPaKatoT OBJAICHUE YHUBEPCATbHBIMU
NI03HABATEIbHBIMU JIEVCTBUSAMH, B TOM YHUCIIE:

bazoevimu nocuueckumu oeiicmeusmu

-yMEHHEM HCIO0Ib30BaTh MPUEMBI JJOTUYECKOTO MBIIIUICHUS IPU OCBOCHUH 3HAHUI: PACKPBIBATH CMBICII XUMUYECKHUX MOHATUN (BBIICIATH UX
XapaKTepHbIE MMPU3HAKU, YCTAHABJINBATH B3aUMOCBS3bC IPYTUMU MTOHATUSIMU ), UCIIOJIH30BATh MOHATHUS JJIs1 0O BSICHEHUS OTACTBHBIX
(GhaKTOB U SABJIICHUIA; BHIOMPATh OCHOBAHUSI M KPUTEPUUIJISL KITACCU(PHUKAIIMN XUMUYECKUX BEIIECTB M XUMUUYECKUX PEaKIINA;
yCTaHaBJIMBATh MPUUYNHHOCIIEICTBEHHBIC CBA3U MEXKTy 00bEKTaMU U3yUEHUS; CTPOUTH JIOTHUECKHUE PACCYKIEHUS (MHIYKTUBHBIE,
JEyKTHBHBIE, 110 aHAJIIOTUH); JICTIaTh BEIBOABI U 3aKJIFOYEHHS;

-YMEHUEM MPUMEHATDH B MPOIIECCE TO3HAHUS CUMBOJIMYECKHE(3HAKOBBIE) MOJIEIH, UCIIOIB3YEMbIE B XUMUHU, TTPEOOPA30BLIBATH MIUPOKO
TIPUMEHSIEMbIE B XUMHUHU MOJIEIbHBIE TPECTABICHUS — XUMHUUECKHIA 3HAK (CMMBOJI 3JIEMEHTA), XuMuueckas GopMmylia U ypaBHEHUE
XUMHUUYECKOUN peakiui — TP PEIICHUU yueOHOIMO3HABATEIbHBIX 3a/1a4; C YYETOM THUX MOJIEIbHBIX MPEICTaBICHUN BBISBIATH U
XapaKTEePHU30BaTh CYIIECTBCHHBIC TPU3HAKN U3y4aeMbIX 00BEKTOB — XUMHUECKHUX BEIIECTB U XUMHUYECKUX PEAKITHIA;

bazosvimu uccnedosamenvckumu oelicmeuamu

-YyMEHHUEM HCTIOJB30BaTh MTOCTABIICHHBIE BOMPOCHI B KAUECTBEMHCTPYMEHTA MO3HAHMUSI, @ TAKKE B KAUECTBE OCHOBBI 111 (HOPMUPOBAHUS
TUIIOTE3bI 110 IMTPOBEPKE MPABUIBHOCTHU BBICKA3bIBAEMBIX CYKICHUM;

-IPUOOPETEHHUE OTIBITA TI0 MJIAHUPOBAHUIO, OPTAHU3AIIUH U TIPOBEICHHUIO YUYCHUIECKUX IKCIIEPUMEHTOB: YMEHHE HAOIIOIaTh 32 X0 JOM
mpoliecca, CaMOCTOSITENIbHO TPOTHO3UPOBATH €T0 Pe3yabTaT, GOPMYyIHPOBATH 0000IIEHHS 1 BEIBOIBI IO PE3YJIbTaTaM MPOBEAEHHOTO OTIBITA,
UCCJIEIOBAHMUSI, COCTABIIATH OTUET O MPOACIIAaHHON paboTe;

Pabomoii ¢ ungpopmayueii
-yMEHHEM BBHIOUPATh, AHATTM3UPOBATh U HHTEPIPETUPOBATH MH (DOPMAIIMIO PA3IMIHBIX BUIOB U (OPM MPEACTABICHHUS, TOTYIAEMYIO U3 Pa3HBIX



WCTOYHUKOB (HAyYHOTOIYJIIPHAs IMTEPATypa XUMUUECKOTO COJIEpKAHUS, CIIPaBOUHBIE OCo0Ms, pecypchl HTepHEeTa);
-yMEHUEM IPUMEHSTh Pa3IMYHbIe METO/IbI U 3aITPOCHI IIPH MOUCKE U 0TOOpE MH(OPMAITUU U COOTBETCTBYIOIIUX IaHHBIX,
HEO0OXOIUMBIX JIJIsl BBITIOJIHEHUS YY€OHBIX U MO3HABATEIbHBIX 33]1a4 ONPEACIEHHOTO TUIIA; MIPUOOPETEHUE OTbITa B 00JIaCTH
UCIIOJIb30BaHUS HHPOPMAIIMOHHOKOMMYHHUKATUBHBIX TEXHOJOTHIA, OBJIAICHUE KYJIbTYpPOH aKTUBHOTO UCIOIB30BAHMS PA3IMYHBIX
MOMCKOBBIX CUCTEM;

-yMEHHEM HCIO0Ib30BaTh U aHAIM3UPOBATH B IIpollecce y4eOHOM 1 UCCIIeIOBATENBCKON IEATEIbHOCTH HHPOPMAIIHIO O BIUSHUU

MPOMBIIIUIEHHOCTH, CENTbCKOTO X035MCTBA U TPAHCIIOPTA HA COCTOSIHUEOKPY KAIOIIEH IPUPOTHOM Cpe/ibl;

UThb Yuueepcwwubmu KOMMYHUKAMUBGHbBIMU oelicmeuamu

-yMEHHUEM 3a/1aBaTh BOMPOCHI (B XO/I€ JUaI0Ora u/WiK JUCKYCCUH) 10 CYILECTBY 00CYkK1aeMO TeMbl, POPMYJINPOBATH CBOU MPEAT0KEHUSA
OTHOCHTEJILHO BBIITOJHEHUS MPEUIOKEHHON 3a1a4H;

-[IPUOOPETEHUE OIBITA IPE3EHTALUN PE3YIbTAaTOB BHIOJIHEHUS XUMUUECKOTO IKCIIEpUMEHTA (11a00paTOPHOTO ONbITA, Ta00OPAaTOPHOI pabOTHI O
HCCIIEIOBAHUIO CBOWCTB BELIECTB, yUeOHOTO POEKTA);

-3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHUKAMU TTO3HABATEILHON U UCCIIEI0BATENLCKON IEATENbHOCTH MPU PEIIEHUN BO3ZHUKAOIINX
npo0JieM Ha OCHOBE y4éTa O0LINX MHTEPECOB M COTIIACOBAHUS TIO3UIIUH (00CYKICHHS, 0OMEH MHEHUSIMH, «MO3TOBBIC IITYPMBI» U JIp.);

Yuueepcanvnvimu pecynamugnoimu oeiicmeusmu
-YMEHHEM CaMOCTOSITEIFHO ONPEIETIATh IEIH JACSITEIIbHOCTH, INIAHUPOBATh, OCYIIECTBIIATH, KOHTPOJIUPOBATH M TIPH HEOOXOAMMOCTH
KOPPEKTUPOBATH CBOIO JIESITEIILHOCTh, BEIOUpaTh HanboseedhheKTUBHBIE cIOCOOB! pelieHns y4eOHbIX 1 MO3HABATEIbHBIX 33/au,
KOPPEKTHPOBATH MPEAIOKESHHBIN aITOPUTM JCHCTBHIA TIPU BHITIOJTHCHUH 3aJaHUH C YUETOM MOJTYIECHHUS HOBBIX 3HAHUH 00 M3y4aeMbIX
00BEKTaX — BEIECTBAX U PEAKIIHSIX;
-yMEHHEM HCII0Ih30BaTh U aHATU3UPOBATH KOHTEKCTHI, MTPejlaracMble B YCIOBUH 3aIaHHH.
IIpenveTHbIe pe3yJabTaThI
B cocrtaBe mpeMeTHBIX pe3yabTaTOB [0 OCBOSHUIO 0053aTEIBHOTO COJICPKaHMUS, YCTAHOBICHHOTO JaHHOW MPUMEPHOI paboueii
IpOTpaMMOii, BBIJICISIOT: OCBOSHHBIE 00YUYAIOIIMMHUCS HAYIHBIC 3HAHUS, yMEHHUS U CIIOCOOBI IEHCTBUM, CTIEITU(PUISCKUE JITIS PEAMET
HOM 00acT «XUMUS», BUIBI ISITSIILHOCTH T10 TIOJYYCHHUIO HOBOT'O3HAHHUS, €r0 HHTEPIPETAINH, TPeoOpa30BaHUIO U IPHUMEHCHHIO B
Pa3TMYHBIX YI€OHBIX U HOBBIX CUTYaIUSX.
[IpeameTHBIC PE3yNbTAaThl IPEACTABIICHBI TI0 TOJIaM 00YYEHUS HOTPAKAIOT CHOPMHUPOBAHHOCTD Y OOYUAFOIITNXCS CISTYFOIINX
YMEHUN:

8 KJIACC
1) packpwsieamb CMBICII OCHOBHBIX XUMHUYCCKUX MOHSTHH: 4aTOM, MOJICKYJIA, XUMHYECKUI 9JICMCHT, IIPOCTOC BCIICCTBO, CIIOKHOC



BELIECTBO, CMECh, BAJICHTHOCTh, OTHOCUTEJIbHAS ATOMHAs U MOJIEKYJISIpHAsl Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAsI Macca,
MaccoBasi 10JIsl XUMUYECKOIO MIEMEHTA, MOJISIPHBII 00BbEM, OKCHUJI, KMCIIOTA, OCHOBAHUE, COJIb, IEKTPOOTPULIATEILHOCTD, CTEIIEHb
OKHCJICHUS, XUMUYECKas peaKlysl, TEIUIOBOH 3(pPeKT peakunu, Kinaccupukays peakuuii, XaMuueckas cBsi3b, pacTBOpP, MaccoBasi 10JIs
BEILIECTBA B paCTBOPE;

2) WIIIOCMPUPOBAMb B3AUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATHH (CM . 11 . 1) ¥ IPUMEHAT 3TH HOHATHUS TIPU OMTMCAHUHU BELICCTBU
UX MPEBPAILCHUM;

3) UCNONb306aMb XUMUUYECKYIO CUMBOJIUKY JJIsl COCTABJICHUS ()OPMYJI BELIECTB U YPAaBHEHHUI XMMUUECKUX PEaKIIUii;

4) onpeoenamsb BAICHTHOCTb ATOMOB JIEMEHTOB B OMHAPHBIX COETMHEHUAX; CTETIEHb OKUCIICHUS JJIEMEHTOB B OMHAPHBIX COCTUHEHHUSIX;
MPUHAAJIEKHOCTh BEILIECTB K ONPEAEIEHHOMY KJIACCY COEMHEHUI 1O (pOopMyIIaM; BUA XUMUYECKON CBA3M (KOBaJEHTHAs U HOHHAs) B
HEOPraHUYECKUX COCIMHEHUSX;

5) packpwsigéamsb cmblca TIepuoanueckoro 3akoHa [[. . MeneneeBa: 1eMOHCTPUPOBATh MOHUMAHHUE NMEPUOUIECKON 3aBUCUMOCTH
CBOMCTB XUMHUYECKHUX AJIEMEHTOB OT UX IOJO0KEHHUS B IEPUOIMUECKON CUCTEME; 3aKOHOB COXPAHEHHUS MacChl BEIIECTB, IOCTOSIHCTBA
COCTaBa, aTOMHOMOJIEKYJIIPHOTO YUCHUS, 3aKOHA ABOTAJIPO; ONUCHIBAMb U XAPAKMEPU308ams TaOIUUHYIO (PopMy nepuoagudecKoi
CHUCTEMBI XUMHUUECKHUX IJIEMEHTOB: Pa3JIMuaTh MOHATHUS «TJIaBHAs MoArpyImna (Arpymnmna)» u «modounas noarpynmna (brpymnma)y,
MaJible U OOJIBIIINUE TIEPUO/Ibl; cCOOmHOCUmMb 0003HAUCHUS, KOTOPbIE UMEIOTCs B Tabnuiie «Ilepuoanyeckas cucreMa XUMHUYECKUX
anementoB [I. . MenpeneeBay ¢ 4MCIOBBIMU XapaKTEPUCTUKAMK CTPOCHUS aTOMOB XUMHUECKUX AJIEMEHTOB (COCTaB U 3apsij sijapa, oouiee
YHCII0 JIEKTPOHOB U paclpeieSieHUe UX MO JIEKTPOHHBIM CIOSAM);

6) K1accuguyuposams XUMHUYECKHAE AJIEMEHTHI; HEOPraHWYECKHE BEIeCTBA; XUMUUSCKUE PEaKIMH (10 YHUCIY B COCTaBY
YYaCTBYIOIIMX B PEAKIIUHU BEIIECTB, 10 TEIMIIOBOMY P deKTy);

1) yMeHue xapakmepusosams (Onucvl8amsy) OOIINE XUMUYECKUE JIOTUUECKUE PACCYKACHUS (MHyKTUBHbIE, IETYKTHBHBIE, 110
AHAJIOTHH); JIEJIaTh BBHIBOJBI M 3aKIIOUYCHUS;

7) CBOMCTBA BEILECTB Pa3IMYHBIX KJIACCOB, TOATBEPKAAs ONMCAHUE IIPUMEPAMU MOJIEKYJISIPHBIX YPABHEHUW COOTBETCTBYIOINUX
XUMUYECKUX PEAKIINN;

8) NPO2HO3UPOE6amMb CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOI'O COCTABA; BO3MOXKHOCTH IIPOTEKAHNS XUMUUECKUX IIPe
BpAILEHUH B PA3JINYHBIX YCIOBUAX;

9) 8bIYUCTAMb OTHOCUTENIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIOMACChI BEILIECTB; MACCOBYIO JIOJII0 XMMHUYECKOT0 3JIEMEHTA IO (opMyJie
COCIMHEHNS; MACCOBYIO JIOJIIO BEILECTBA B PACTBOPE; POBOIUTH PACYETHI 110 YPABHEHUIO XMMUYECKON PEAKLINY;

10) npuMeHsmMb OCHOBHBIE OTIEPALIUN MBICIIUTEIBHON AESITEIHOCTH — aHAJINU3 U CUHTE3, CPaBHEHKE, 00001IeHNE, CUCTEMAaTHU3ALIMIO,
KJIaCCU(HKAIINIO, BBISIBICHUE TPUUNHHOCIEACTBEHHBIX CBS3€U —1JI U3YUYE€HHUS CBOICTB BEIIECTB U XUMUYECKUX PEaKIU;
€CTECTBEHHOHAYYHbIE METO/1bl [TI03HAHUS — HAOIIOACHHUE, U3MEPEHUE,MOICIUPOBAHNE, IKCIEPUMEHT (peabHbIil U MBICIICHHBIN);



~—

11) credosamy TpaBUIIaM MOJIB30BaHUS XUMUUECKOM MOCY 101 1 1ab0paTOpHBIM 000pyI0BaHUEM, a TAKKE MPaBUIaM OOpaIeHHs C
BEIIIECTBAMH B COOTBETCTBUU C MHCTPYKITUSMH IO BBITTOTHECHUIOJIA00PATOPHBIX XUMUYECKHUX OITBITOB 10 TIOJYYCHHUIO M COOMPAHUTO
ra3o000pa3HbIX BEHIECTB (BOIOPOAa H KUCIOPO/1a), IPUTOTOBICHUIOPACTBOPOB € OMPEICIEHHON MacCOBOM 10716l pacTBOPEHHOTO
BEI[ECTBA; TUIAHUPOBATH U MPOBOJIUTH XUMUYECKHE IKCIIEPUMEHTHI MOPACTIO3HABAHUIO PACTBOPOB LIEIOYEH M KUCIOT C MOMOIIBIO
WHIUKATOPOB (JIAKMYC, (peHondTaIenH, METHIIOPAHK U Jp.).

9 KJIIACC

1) packpviéams cMblcl OCHOBHBIX XUMUYECKHUX MOHATHI: XUMHUYECKUH DJIEMEHT, aTOM, MOJIEKYJa, HOH, KATHOH, aHHOH, TIPOCTOE
BEIIECTBO, CIIOKHOE BEIIECTBO, BAJIGHTHOCTD, 3JIEKTPOOTPHUIIATEIbHOCTD, CTENIEHb OKUCIICHUS, XUMHUYECKas peaKIus, XUMHIecKast
CBsI3b, TETUIOBOH 2 (HEKT peaKIiu, MOJIb, MOJIIPHBIA 00BEM, pACTBOP; JIEKTPOUTHI, HEAJICKTPOIHTHI, DJIEKTPOTHTHICCKAS
JTUCCOTIMAINS, PEaKIIK HOHHOTO 0OMEHa, 00paTuMbIe U HEOOPATHMbIC PEAKIHU, OKHCIUTEILHOBOCCTAHOBUTEIHHBIC PEAKITH, OKUCIUTEIb,
BOCCTAHOBUTENb, OKHCIIEHUE U BOCCTAHOBJICHHE, aJUIOTPOIHS, aM(POTEPHOCTh, XUMUYECKasl CBSI3b (KOBAJICHTHAsI, MOHHAS,
MeTaJuTHIecKas ), KpUCTAJUTMIeCKas peméTka, KOppo3usi METauIOB, CIUIaBbl; CKOPOCTh XUMUYECKON PEaKINH, TIPEISTHLHO JOITyCTUMAs
kouneHTpauus (ITJ1K);

2) ULTIOCMPUPOBAMb B3aUMOCBI3b OCHOBHBIX XUMHUYECKUX MOHATHH (CM. T1.1) ¥ IPUMEHSATD 3TH MOHATHS TIPU OTMCAHUY BEIIECTBU
UX TPEBpAILECHUMN;

3) UCNOIb306aMb XUMUYECKYIO CUMBOJIUKY JJISI COCTaBIIEHUs (hOPMYJI BELIECTB U YPABHEHUI XUMUUECKUX PEAKITHIA;

4) onpedensamsb BAICHTHOCTb U CTENIEHb OKUCIICHHUS XUMHUECKUX YJIEMEHTOB B COSMHEHHIX PAa3IMYHOTO COCTaBa; MPUHAIJICKHOCTh
BEIIECTB K ONpeACIEHHOMY KJIacCy COeMHEHUN 1o GopMynam; BUJ XUMUUECKOM CBsI3U (KOBaJICHTHAs, MOHHAs, METAJINUECKasi) B
HEOPTaHWYECKUX COSAMHEHUSXK; 3apsi/i MOHA TI0 XUMUYECKOU (hopmyJie; XapaKTep Cpe/ibl B BOJHBIX paCTBOpaxX HEOPTraHMYECKUX
COCTMHEHHH, TUT KPUCTAJUTMUECKON PEMIETKH KOHKPETHOTO BEIECTBA;

5) packpwvigeamsb cmuici iepruoandyeckoro 3akona /. 1. MengeneeBa u 1eMOHCTPUPOBATH €r0 IIOHUMAHUE: ONUCHIBAMb U
xapaxmepu3o6ams TaOMMUHYIO (HOPMY NMEPUOANIECKON CUCTEMbI XUMHUYECKUX DJIEMEHTOB: Pa3INdaTh MOHATUS «TJIaBHAS TOJATPyIa
(Arpynma)» u «nobounas noarpytmna (bpymnma)y, Masnbie U 60JIbIINE IEPUOABL, COOMHOCUMb 0003HAYEHH S, KOTOPhIE UMEIOTCS B
MEePUOINYECKOM TabIUIIe, C YUCITOBBIMH XapaKTEPUCTUKAMH CTPOCHHS aTOMOB XUMHUUYECKHX JIEMEHTOB (COCTaB U 3apsi Aapa, oomiee
YHUCJIO JIEKTPOHOB U paCIpe/IeNIEHUE UX IO JICKTPOHHBIM CJIOSIM ); 00bsCHAMb 00IINE 3aKOHOMEPHOCTH B U3BMEHEHUH CBOMCTB
AJIIEMCHTOB U WX COCTUHEHHI B TIpe/iesiaX MajIbIX TIEPHOIOB U TIIaBHBIX MOJATPYIII C YI4ETOM CTPOCHHUS UX aTOMOB;

Kaaccuguyuposams XUMHUECKHE DJIEMEHTHI; HEOPraHMYECKHE BEIECTBA; XUMUUYECKUE PEAKIIMHU (TI0 YMCITy U COCTAaBY YYaCTBYIOIIUX
B PEAKIIMHU BEILE XapaKkmepuzoeams (Onucvieams) o0IIMe XMMUYECKHE CBOMCTBA BEIECTB PA3INUHbIX KJIACCOB, TOJTBEPKAAs
OIMCAHUE NIPUMEPAMU MOJIEKYJIAPHBIX U MOHHBIX YPABHEHUN COOTBETCTBYIOIIMX XUMUYCCKUX PEaKLUii;

7) cocmaenAmsb YPABHEHUS JJIEKTPOJUTUYECKON JUCCOLMALIY KUCIIOT, WEIO0YEN U COJIEH; IIOJIHbIE U COKPAILEHHBIE YPABHEHMS
peakLMii MOHHOTO 0OMEHA; ypaBHEHUS peakLni, TOATBEPKIAIOLIMX CYILIECTBOBAHUE TE€HETUUECKOM CBSI3M MEXK/y BELIECTBAMU PA3INYHBIX



KJIaCCOB;

8) packpvléams CYITHOCTh OKUCIUTEILHOBOCCTAHOBUTEIBHBIX PEAKIIUI MOCPEICTBOM COCTaBJICHUS IEKTPOHHOTO OajlaHca 3TUX
peaKkiuu;

9) MPOSHO3UPOBAMb CBOWCTBA BELIECTB B 3aBUCUMOCTHU OT UX CTPOEHUS; BO3MOYKHOCTHU NPOTEKAHUSI XUMUYECKUX IIPEBPAILICHUIB
Pa3IMYHBIX YCIOBHSIX;

10) 8bIYUCIAMb OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BELIECTB; MAaCCOBYIO JIOJFO XUMUYECKOTO AJIEMEHTa 10 Gop
MyJI€ CO€AMHEHHUS; MAaCCOBYIO JIOJII0 BEIIECTBA B PACTBOPE; IPOBOAUTH PACUETHI IO YPABHEHUIO XUMHUECKOW PEAKIIHH;

11) credosams TIpaBUiIaM MOJb30BAHUS XUMHUYECKOW MOCYI0M U 1a00paTOPHBIM 000PYI0BAaHUEM, a TAK)KE MTpaBUiIaM OOpalleHHs C
BELIECTBAMH B COOTBETCTBUU C HHCTPYKUHUSAMU MO BBIIOJTHEHHUIOIA00PaTOPHBIX XUMUYECKUX OMBITOB IO MOJIYYEHUIO U COOMPaHUIO
ra3000pa3HbIX BEIIECTB (aAMMHUAKa U YTJIEKUCIIOTO ras3a);

12) npo8oO0uUmsb peaKiuu, MOATBEPKAAIOIINE KAUECTBEHHBIN CO CTaB pa3IMYHbIX BEHUIECTB: PACIIO3HABATH ONBITHBIM ITyTEM XJIOPHT
Opomup, noaua, kapOoHart, pocdart, CUIIMKAT, CyIb(aT, THIPOKCUANOHBI, KATHOHBI aMMOHUS U MOHBI H3yYE€HHBIX METAJUIOB,
IPUCYTCTBYIOLIME B BOJHBIX PACTBOPAX HEOPraHUYECKMX BEILECTB;

13) npuMeHamb OCHOBHBIE OIEPallMy MBICIIUTEIBHOMN IESITEIbHOCTH — aHalM3 U CUHTE3, CPaBHEHUE, 00001EHNE, CUCTEMATU3ALIUIO,
BBISIBJICHHE TPUYMHHOCIIEACTBEHHBIX CBA3EH — JUIsl U3yYEHHUsI CBOKCTB BELIECTB U XMMUYECKHUX PEAKIUIl; €CTECTBEHHOHAYYHbIE
METO/Ibl TO3HAHUS — HAOJI0IEHUE, U3MEPEHUE, MOIEIMPOBAHUE, SKCIIEPUMEHT (PeaibHbIi U MBICTIEHHBbIH).

Conepxanne BHEYPOUHOM JeATEILHOCTH 10 TeMe « XUMHYeCKHI IKCIEPUMEHT),

8 KIIACC

HepBOHa‘laJIle)Ie XHMHUYECCKHE NTOHATUSA

[Tpeamet xumun. Ponb XuMuK B )KU3HU YeoBeka. Tena u BemecTa. @usnueckue CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSTHUE BEIIECTB.
[ToHsTHE O METO]aX TIO3HAHUS B XMMUU. XUMHUS B CUCTeMe Hayk. YucThie BemecTBa U cMec. CriocoObl pasiesieHus cMecel .

ATOMBI U MOJIEKYJIbl. XUMUYECKHE 3JIEMEHTbl. CUMBOJIBI XUMHUYECKUX 3JIEMEHTOB. [IpocThie U cliokHbIE BelecTBa. ATOMHOMO-
MOJIEKYJIIPHOE YUCHHUE.

Xumnueckas Gpopmyina. BaneHTHOCT aTOMOB XUMUYECKUX AJIEMEHTOB. 3aKOH MOCTOSHCTBA COCTaBa BelecTB. OTHOCUTEIbHASATOMHAS
Mmacca. OTHOCUTENbHAS MOJIEKYJIsipHAs Macca. MaccoBas 1011 XUMHUYECKOTO AJIEMEHTA B COEIMHEHUHU.

®duznyeckre U XUMUYECKHUE SBICHUSA. XMUMHUYECKas peakius he€ MpU3HAKU. 3aKOH COXPAHEHUS MAacChl BEIIECTB. XHUMHUYECKUE
ypaBHeHus. Knaccudukanus XuMUYeCKUX peakiiii (CoeqUHEHHs, Pa3I0KEHUS, 3aMEIICHHS).

XUMHYECKHUH SKCIIEPUMEHT: 3HAKOMCTBO ¢ XUMUYECKOM TIOCYIOH, C MpaBUIaMy padOTHI B Ta00OpaTopru U MprEMaMu 00paIeHus ¢
nabopaTopHbIM 000PYI0OBAaHUEM; U3YUEHHE U ONHUCAaHKUE (PU3UUECKUX CBOMCTB 00pa3ll0B HEOPraHUYECKUX BEIIECTB; HAOII0ICHHE
¢du3ndeckux (MIaBIICHUE BOCKA, TASTHUE JIbJIa, PACTUPAHKE CaXapaB CTYNKE, KUTICHUE U KOHICHCAIIHSI BOJIbI) U XUMHYECKUX (TOPEHHE



CBEUH, IPOKAJINBAHUE MEIHOI MPOBOJIOKHU, B3aNMOACICTBHE MeJIa C KUCIOTOM) SBICHUI, HAOI0ICHUE U ONMCAaHUE TIPU3HAKOB MPOTEKAHUS
XUMHUYECKUX peaklui (paszIoxKeHne caxapa, B3auMOJICHICTBUECEPHOI KUCIOTHI C XJIOpUIOM Oapus, pasnokeHue ruapokcuaa meau (I1)
IpH HarpeBaHUM, B3auMOIeiicTBHE kerne3a ¢ pactBopoM conu menu(1l)); nsyuenue cnocoOoB pasnieneHus cMecel (¢ MOMOIIbI0 MarHUTa,
¢bunbTpoBaHNe, BHIIAPUBAHUE, IUCTIILIINA, XpoMaTorpadus), IpoOBEACHNUE OYUCTKY TTOBAPEHHOM COJM; HAOIIOIEHUE UOMUCAHNE
Pe3yJbTaTOB MIPOBE/ICHUS OIIBITA, HIUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUsI MACChl; CO3/IaHUe MOJIeTIeN MOJIEKY (1IapOCTEPK HEBBIX ) .

BakHelue npeacTaBuTeIM HEOPraHUYECKUX BellecTB

Bo3nyx — cmecs razos. CoctaB Bozayxa. Kucnopon — sneMeHT unpocroe BemiectBo. HaxoxaeHue kucioposa B npupo/ie, puznueckue u
XUMHYecKue cBoMcTBa (peakuuu ropenusi). Oxcuanl. [Ipumenenue kucnopoaa. CriocoObl MOTy4eHHs KUCIOPOa B 1JAOOpaTOpuu
npombluieHHOCTH. KpyroBopot kuciopona B mpupoje. O30H — ajuioTpornHas MOJu(UKaIus KUCI0pOoIa.

TenoBoii 3¢ (HeKT XuMUUEeCKON peakIuy, TEPMOXUMHUUECKHUE YPAaBHEHUS, IK30 1 IHJOTEPMUUECKUE peakuu. TOIINBO: yroib U METaH.
3arps3HeHue BO3/1yXa, YCWIEHUE NapHUKOBOTO 3P deKTa, pa3pylieHre 030HOBOTO CIIOS .

Bonopon — anemeHT u npocroe BemiecTBo. HaxoxkaeHue Bogopoaa B mpupoe, pu3ndeckue 1 XMuMUIECKHe CBOMCTBA, PUMEHEHHE,
crocoObl mosyueHust. CoCcTaB KUCIIOT U COJICH .

Konunuectso Bemectsa. Moib. Monsipaas Macca. 3akoH ABoraipo. MossipHblii 00bE€M razoB. Pacyérsl 10 XUMUYECKUM YpaBHE HUSIM.

dusnyeckue cBorcTBa BoAbl. Boxa kak pactBopurens. PactBopbl. HacklieHHbIE M HEHACBIIIEHHBIE PACTBOPBL. Pacmeopumocmas

ewecme 6 600e.1 Maccopas 1011 BELIECTBA B pacTBOpe. XUMHUECKHE CBOHCTBA Bojbl. COCTaB OCHOBaHMiA. PoNb pacTBOpOB B Ipupoe 1
B JKU3HU 4YenoBeka. KpyroBopoT Bojibl B mprpoie. 3arpsa3HeHUeNpUpOAHbIX BoA. OXpaHa U OYUCTKA IPUPOIHBIX BOJ.

Knaccudukanusa Heoprannueckux coequnenuid. Oxeuapl. Knaccudukanus okcuioB: coneodpa3yronie (OCHOBHbIE, KUCIOTHBIE,
amdoTtepHbie) U HecodeoOpasytomue. Homenkmatypa okcumoB (MexayHapoaHas U TpuBHaibHas). Duzndeckne u XUMUYECKUE CBOMCTBA
okcuzoB. [lomyuenue.

OcnoBanus. Kinaccudukaryst ocHOBaHMIA: MENOYN U HEPACTBOPUMBIE OCHOBaHUS. HoMeHKIaTypa ocHOBaHU# (MEXTyHApOAHAS U
TpuBHaibHas). uznveckue u XUMUYECKUE CBOMCTBA ocHOBaHUM. [lomydyenne ocHoBaHUM.

Kucnotsl. Knaccudukanus xucnot. Homenknatypa Kucinot (MeXayHapoaHas U TpuBUanbHAs). OU3UYECKUE U XUMUYECKHE CBOMCTBA
kucnot. Psan akruBHocTH MeTasuioB H. H. bekerosa. [lonmyyenue kucnor.

Comu. Homenkiatypa coseit (MexIyHapoaHas U TpuBHajbHas). Duzndeckue u Xxumuueckue cBoiictBa coneid. CriocoObl MOTy4YeHUs COJIeH.

['eneTnyeckas CBSI3b MEXKAY KJIACCAMU HEOPTAHUYECKUX COCIUHEHHM .

XUMUYECKUI SKCIIEPUMEHT: KAU€CTBEHHOE OTpeIeNIEHUE COAEPKAHUS KICIOPOIa B BO3AyX€E; MOTyUYEHUE, COOUpaHUe, paclio3HaBaHUE U
U3y4YeHUE CBOMCTB KHCIOpO/1a; HaOMI0JeHue B3aUMO/ICHCTBUS BELIECTB C KUCIOPOAOM U YCIIOBUS BOSHUKHOBEHHS U TPEKpPAIEHHs TOPEHUS
(mo>kapa); o3HaKOMJIEHHE ¢ 00pa3laMy OKCHI0B U OMIMCAaHUE UX CBOMCTB; MOJyuYeHUE, COOUpaHKe, paCTIO3HABAHUE U U3yUYE€HUE CBOWCTB
BOJIOpO/ia (ropeHwue); B3auMoeicTBrie Bogopoaa ¢ okcuaom Meau(1l) (Bo3MokHO HCTIONBb30BaHNE BUICOMATEPUAIIOB); HA OJIFOICHNE
00pas310B BeIIEeCTB KOIMYECTBOM 1 MOJIb; CClIeIOBAHNEOCOOCHHOCTEN PACTBOPEHHUS BEILIECTB C PA3JIMYHON PACTBOPUMOCTHIO;
IPUTOTOBJIEHHUE PACTBOPOB C ONPEAEIEHHON MacCOBOI 0JIEH pAaCTBOPEHHOIO BEIECTBA; B3aUMO/IEIICTBUE BOJIbI C METAJIIAMU (HATPUEM U



KaJbI1eM) (BO3MOKHO HCIIOIb30BaHUE BUJIEOMATEPUAIIOB); ONIPEIEICHUE PACTBOPOB KUCIIOT U LIEJIOYEH C TOMOIIBIO MHUKATOPOB;
HCCleI0BaHNE 00pa3l0B HEOPTaHUUECKHUX BEIIECTB pa3JIMUHbIX KJIACCOB; HAOJII0J€HUE N3MEHEHNS OKPACKU UHINKATOPOBB PACTBOPAX
KHCJIOT ¥ IIEJI0YE; n3yueHue B3auMoaeicTBus okcuaa meau(Il) ¢ pactBopoM cepHOi KUCIOTHI, KUCJIOT C METAJUIAMU, PEAKIHIA
HEWTpaIN3alMH; II0JIyYCHNE HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHUE OJJHOTO METAJIJIa IPYTUM U3 pacTBOpa COJIU; PELICHUE
DKCIEPUMEHTAIBHBIX 3a7a4 110 TeMe « BaxxHenmme Kiacchl HEOPraHUYECKUX COEANHEHUI.

Ilepuoanyeckuii 3aKoH ¥ nMepuoaUYecKas cucTeMa xumuyeckux djieMenToB Jl. . Menneneesa. Ctpoenue aToMoB.
Xumuyeckas ¢Bsizb. OKHCJIMTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIUU

[lepBbie MONMBITKU KIAcCU(DUKAIIMU XUMUIECKUX AIIEeMEHTOB. [IoHsATHE 0 TpyIax CXOJHBIX 3JIE€MEHTOB (I[EJI0YHBIE U
IEJI0YHO3EMETbHBIC METAJIIbI, TAJIOTeHbl, MHEPTHBIE Ta3bl. DJIE€MEHTHI, KOTOpPbIE 00pa3ytoT aM(OTEPHBIE OKCHUIBI U TUIPOKCHUIBI.

[lepuonnueckuii 3akoH. [leproandeckas cuctema xumudeckuxsiaemeHToB [l. M. MenneneeBa. Buabl Tabnuisl «Ilepuoauyeckas cucrema
XuMHYeCKUX 31eMeHTOB [l . I . MenneneeBay . [leproast u rpymnmsl . @U3NYECKU CMBICI TOPSAAKOBOIO HOMEPA, HOMEPOB TIEPU 0/1a U
IPYIIIBI JJIEMEHTA .

Ctpoenue atomoB. CoctaB aToMHBIX si7iep. M30Tomnbl. D1eKTpoHbl. CTpOoEeHNE AEKTPOHHBIX 000104€K aTOMOB NMEPBbIX 20 XUMUUECKHX
AJIEMEHTOB Neproanueckon cucreMsl [. M. MenneneeBa. XapakTepucTKa XUMAYECKOTO AIEMEHTA 110 €0 MOJ0KEHHUIO B IIEPUOINIECKON
cucteme /1. 1. Menpeneena.

3aKOHOMEPHOCTU U3MEHEHUS pajinyca aTOMOB XUMUYECKUX 3J1€ MEHTOB, METAJUIMUYECKUX U HEMETAJUTMYECKUX CBOMCTB MO TpyHIaMu
nepruojaM. 3Ha4YeHHE MEPUOAMYECKOTO 3aKOHA U IEPUOANYECKON CUCTEMBI XMMUYECKUX JIEMEHTOB JJIsl pA3BUTHS HAYKU Y TTPAKTUKH . [] .
W . MenpeneeB — y4YEHBIN U TPAKIAHUH .

DNEKTPOOTPUIIATETLHOCTh XUMHUUECKHUX 3JIEMEHTOB. XUMHUE CKasi CBSI3b (MOHHAS, KOBAJICHTHAS MOJISIPHAS ¥ KOBAJICHTHAS HETIO JIApPHAs).
Crenenb okucienusi. OKUCIUTEIbHOBOCCTAHOBUTENbHBIE peakiuu. [Tporiecchl okucaeHus U BOCCTaHOBIEHUS. OKUCTUTENN U
BOCCTAaHOBUTEH.

XUMHUYECKHUI HKCTICPUMEHT: U3ydeHHEe 00pa3iloB BEIIECTB METAJ JIOB U HEMETAJIJIOB; B3aMMOJICHCTBHE THAPOKCH 1A IIMHKA C paCTBOPAMU
KHUCJIOT U IIEJI0YEH; MPOBEICHHE ONBITOB, MJUTFOCTPUPYIOLIUXIPUMEPBI OKUCIUTEIbHOBOCCTAHOBUTEIIBHBIX PEAKIIUM (TOpEHUE,
PEaKIIUU Pa3I0oKEHUs, COSAUHEHUS).

Me:xnpeaMeTHbie CBSA3H

Peanuzanus MeXIpPEeIMETHBIX CBSI3€H MPU M3YYEHUU XHUMHHB 8 KJlacce OCYLIECTBISETCS Yepe3 UCIOIb30BAHUE KaK O0IIUX
€CTECTBEHHOHAYYHBIX MOHATUMN, TAK U MOHATHUH, SIBISIONIMXCS CUCTEMHBIMU U1 OTJEJILHBIX MPEIMETOB €CTECTBEHHOHAYYHOTO IIUKJIA.

OO11e ecTeCTBEHHOHAYYHBIEC IOHATHUS: HAyUHBIN (aKT, TUIIOTE3a, TEOPHS, 3aKOH, aHAJIN3, CUHTE3, KJIacCU(PUKAIIUS, TIEPUOTUIHOCTD,
Ha0II0ICHUE, SKCIIEPUMEHT, MOJICIIMPOBAHNE, U3MEPEHNE, MOJIETb, SBJICHUE.

®du3zuka: MaTepusi, aTOM, SJIEKTPOH, MPOTOH, HEUTPOH, MOH, U30TOIL, PAJUOAKTUBHOCTh, MOJIEKYJIA, SJIEKTPUUECKUN 3apsi]l, BELIECTBO,



TeJ0, 00BEM, arperaTHOE COCTOSIHUE BEIIECTBA, I'a3, PU3nYecKue BEIMUUHbI, €UHULIBI U3MEPEHHUSI, KOCMOC, TUTAHEThI, 3BE3]1b1, COTHIIE.
buonorus: ¢potocunTes, npixanue, bmocdepa.
[eorpadus: atmocdepa, runpocthepa, MUHEPAIBI, TOPHBIE TIOPO/IBI, MOJIE3HBIE UCKOTIAeMbIE, TOILTHBO, BOAHBIE PECYPCHI .

9 KJIACC

BeHIeCTBO N XUMHYECKasi peaKIus

[Tepronnueckuii 3akoH. [lepuoauueckas cucrema xumuyeckuxsnemeHToB /1. 1. MenneneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTHB
MU3MEHEHUU CBOWCTB XMMUYECKHX DJIEMEHTOB IEPBBIX TPEX NMEPUOIOB, KIS, KaJbLNS U UX COEUHEHUN B COOTBETCTBUH C ITOJIOKEHUEM
3JIEMEHTOB B IEPUOJMYECKOM CHCTEME U CTPOCHHUEM MX aTOMOB. CTPOEHHUE BELIECTBA: BUABI XUMUYECKOW CBS3H. THIIBI KPUCTAIUIMYECKUX
PEETOK, 3aBUCHMOCTh CBOMCTB BEIECTBA OT THIIA KPUCTAIIIMYECKON PEIIETKU M BHIA XUMUYECKON CBSI3H.

Krnaccudukanuys u HOMEHKIATypa HEOPraHUYECKUX BEIIECTB (MEKIyHAPOIHAS W TpHBHAIbHAS). XUMHYECKHE CBOWCTBA BEILECTB,
OTHOCSIIUXCS K Pa3JIM4YHBIM KJIacCaM HEOPraHUYECKUX COCIUHEHUN, TEHETUYECKAs CBA3b HEOPraHUYECKUX BELECTB.

Krnaccudukarys XuMU4ecKruX peakiuii o pa3IMyHbIM MIPU3HAKaM (110 YHUCITY U COCTABY YYACTBYIOUIMX B PEAKI[MH BEIIECTB, 110
TEIIIOBOMY 3P PEKTY, 10 U3MEHEHHIO CTETIEHEN OKUCIIEHUS XUMUYECKHX 3JIEMEHTOB, 10 00pPaTUMOCTH, [0 YYaCTUIO KaTaau3aTopa). JK30
Y DHIOTEPMUYECKUE PEAKLUH, TEPMOXUMHUUYECKUE YPABHEHHUS.

[TonsiTue o ckopocTH XMMUUeckon peakiuu. [lonarrue 06 0OpaTUMbIX 1 HEOOPATUMBIX XUMHUYECKHUX peakLusaX. [IoHATHE 0 TOMOT€HHBIX U
reTEPOrEeHHBIX peakuusax. [lonamue o xumuueckom pasnogecuu. Paxmopwl, 81uAIOUWUe HA CKOPOCMb XUMUYECKOU peaKyuu u
NOJIOHCEHUE XUMUUECKO20 PABHOBECUI.

MexaHu3M OKHUCIUTEIbHOBOCCTAHOBUTENbHBIX PEAKIIMM (3J€KTPOHHBIN 0alaHC OKUCIUTEIbHOBOCCTAHOBUTEIBHON PEAKIIIN).

Teopust 2IEKTPOIUTUUECKON TUCCOLMALIMN. DIEKTPOIUTHI U HEANEKTPOJIUTHI. KaTnoHbl, aHNOHBI. MeXaHu3M JUCCOLMALMH BELIECTB €
pa3IMYHBIMM BUJIAMU XUMUYECKOi cBs3u. CTenens qucconuauu. CUIbHBIE U Cl1a0ble AIEKTPOIUTHI.

Peaknuy nonHOTO 0OMEHa. Y CIOBUS MPOTEKAHKS PEAKIHii MOHHOTO 0OMEHa, TMOJTHBIC U COKPAIIEHHBIC HOHHBIC YPABHEHUS PEAKITH.
CBolicTBa KUCIIOT, OCHOBAHUII U COJIEH B CBETE MPEJCTABIECHUI 00 3IEKTPOIUTUYECKOM Anccorray. KauecTBeHHbIE peaklui Ha HOHBI .
Ilonsimue o eudponusze coneti .

XHUMUYECKUHN IKCIIEPUMEHT: 03HAKOMJIEHUE C MOAENSMU KPUCTAUINYECKUX PEIIETOK HEOPTaHNYECKUX BEIIECTB — METAIIOB U
HeMeTauioB (Tpadurta 1 amMasa), CIIOKHBIX BEIIECTB (XJIOPHUIa HATPHS); UCCIIEI0BAHNE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON PEaKIIuK OT
BO3JICHCTBUS PA3IUUHBIX (PAKTOPOB; UCCIEIOBAHUE AIIEKTPOIPOBOJHOCTH PACTBOPOB BEIECTB, MPOIIECcca AUCCOUUALIUHI KUCIOT, 1eJI0Uel U
coJieil (BO3MOKHO MCIOJIb30BaHKE BUIEOMATEPUAIIOB); MPOBEAECHUE OMBITOB, MJUTFOCTPUPYIOIIMX MPU3HAKU IPOTEKAHUS peaKLui
MOHHOTO 0OMeHa (00pa3oBaHUE 0CaIKa, BbIIEICHHE ra3a,00pa30BaHUe BOJIbI); OMBITOB, MILTIOCTPUPYIOIINX IPUMEPHI OKHCIIU TEIbHO-
BOCCTAHOBUTEIBHBIX PEAKLIUI (TOPEHHE, PEAKLIMH PA3JIOKEHHS, COETMHEHNS); pACIIO3HABAHNE HEOPIrAHUYECKUX BELIECTB C MOMOLIBIO
Ka4eCTBEHHBIX PEAKLIMM HAa MOHBI;, PEIIEHNE SKCIIEPUMEHTAIBHBIX 33124 .



HemeTajibl 1 BX coeJHHEHHUsI

O61mas xapakTepucTika rajgoreHoB. OcoOOEHHOCTH CTPOEHHs aTOMOB, XapaKTepHbIe CTeNeHn okucieHus. CTpoeHue u Gpu3nuecKue
CBOMCTBA MPOCTHIX BELIECTB — TaJOreHOB. XMMUYECKUE CBOMCTBA Ha MpUMeEpeE XJopa (B3auMOCICTBUE C METaJUIaMH, HEMETaJUTIaMH,
menoyamu). XiopoBoaopo. ConsiHas KUCI0Ta, XHMUYECKHE CBOMCTBA, OJTy4YeHUEe, TpUMEHEeHue. J[eficTBrE XJiopa U XJI0pOBOAOpOJa Ha
OpraHu3M yenoBeka. Baxkneilie Xiopuabl M UX HaXOXKACHUEB MPUPOJIE .

O6mas xapakrepuctrka 3eMeHToB VIArpynmbl. OCOOEHHOCTH CTPOEHHS AaTOMOB, XapaKTepPHbIE CTEIICHN OKUCIICHUSL.

Crpoenue u pusnyeckue CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPO/Ia U Cepbl. AJIIOTPOINHBIE MOAUPHUKALIUT KUCIOPOA U CEPBI.
Xumnueckue cBoiictBa cepbl. CepoBoOI0pOJ, CTpOEHHE, PUu3NUecKre U XUMUYECKHe CBOMCTBA. OKCHIBI CEpbl KaK MPEACTABUTENN KHUCIOTHBIX
okcu1oB. CepHas KuCioTa, PU3NIECKUEe U XUMUYECKUE CBOMCTBA (0OIIME KaK MPeCTaBUTENs Klacca KUCIOT U crienuduueckue).
XuUMHYECKUE peakiyy, JIeKalliue B OCHOBE MPOMBILUIEHHOTO crloco0a Nony4yeHus cepHoil KucaoTsl. [Ipumenenue. Conut cepHON KUCIOTHI,
KaueCTBEHHAs peakuys Ha cyab(paTtuoH. Haxoxaenuecepsl v €€ COEAMHEHUH B IPUpPOJie . XMMUUECKOE 3arpsi3HEHNE OKPY KAIOIIEH Cpebl
COEIMHEHUSIMU CEPBI (KUCIOTHBIE TOK]IU, 3aTPA3HEHUE BO3yXa U BOJOEMOB), CIIOCOOBI €r0 MPEJOTBPAILECHHS .

OOmmas xapakTeprcTika 3neMeHToB VArpymmbsl. OcoOEHHOCTUCTPOCHUS aTOMOB, XapaKTEPHbIE CTETICHU OKUCICHHUSI.

A30T, pacnpocTpaHeHHE B IPUPOJIE, (PU3NUECKUE U XUMUYECKUE cBOlcTBa. KpyroBopoT azora B npupoje . AMMHUAK, ero pu3ndeckueu
XAMHUYECKHE CBOMCTBA, MoTyueHue U npuMeHenue. Coau aMMOHUS, X GU3NUECKHIE M XMMUYECKUE CBOMCTBA, MprMeHeHue. KauecTBeHHas
peaKiys Ha HOHbI AaMMOHHUS. A30THAs KHCIIOTa, €€ ToNydeHne, GU3nUecKre U XMMUIeCKUue CBOMCTBA (00II1e KaK MpeCcTaBUTENs Kiacca
KUCIIOT ¥ cnenuduueckue. Vcnonb30Banue HUTPATOB U COJIEH aMMOHUS B KAUeCTBE MUHEPAIbHBIX yI00OpeHHH. X UMUUYECKOE 3arpsi3HEHHE
OKpY’Karolel cpeJibl COSTMHEHUSIMU a30Ta (KUCIOTHBIC IO IH, 3arpsI3HEHUE BO3/lyXa, IOYBBI U BOJOEMOB).

dochop, annorponHbie Momudukaun hochopa, pusnueckue u xumudeckue coiictBa. Oxcun Gochopa(V) u pocdopnas kucnora,
buznyeckre U XMMUUECKHE CBOMCTBA, moyueHue. Mcnonb3oBanue hochaToB B KaueCTBE MUHEPAIbHBIX YI0OpEHUT.

OOmas xapaktepuctuka 3eMeHToB [VArpymnmnbel. OcoOEHHOCTH CTPOSHHS aTOMOB, XapaKTEPHbIE CTENICHU OKUCIICHUS .

VYrnepon, annoTponHbsie MOAUDUKAINY, PACTIPOCTPAHEHUE B IPUPOJIE, HU3NUECKIE U XMMUYECKUe CBOUCTBA. AncopOmus. KpyroBopot
yriepoa B mpupoae. OKcubl yriepoa, ux Gu3nueckue 1 XUMUYEeCKre CBOMCTBA, JIEHCTBUE Ha dKUBbBIE OPTaHU3MBbI, TIOJyYEHHUE U
NpUMEHEeHHE. DKOIOTHUecKre NpolsieMbl, CBA3aHHbIE ¢ okcuaoM yriepona(lV); runoresa riobanbHOro MOTEIVICHUS KJIUMAaTa;
MapHUKOBBIN A GEKT. YTonbHas KUCIOTa U €€ COH, MX (PU3NYeCKUue U XMMUYECKIE CBOMCTBA, MOMy4YeHUe U npuMeHenue. KauecTBeHHas
peakiys Ha kapOoHaTHOHbI. Vcrionb3oBanue kapOOHATOB B OBITY, MEAMIIMHE, TPOMBILIUIEHHOCTH U CEIbCKOM XO3SCTBE.

[lepBoHavasibHbIE MOHATHA 00 OPraHMYECKHX BEIIECTBAX KAKO COCAMHEHUSX yriepoja (MeTaH, 3TaH, 3THIICH, alleTUJIEH, TaHOJI,
TJIMLEPUH, YKCYCHAasl KUCIoTa). Mx cocmas u xumuueckoe cmpoenue. IloHsITHE 0 OMOJOTHYECKH BaXKHBIX BEIIECTBAX: KUPaX,
Oenkax, yrieBoJax — U UX POJIM B KU3HU UelloBeKa. MamepuanbHoe eOuHCmeo opeaHudeckux U Heop2aHuiecKux
coeoOuHeHuu.

Kpemuuii, ero ¢u3nveckie u XMMHUUECKUE CBOWCTBA, MOTyueHUEeH npumeHenue. CoennHeHns KpeMHuus B npupoze. Oourme
npecrtanieHust 00 okcue kpeMuusA(IV) u kpemuueBoi kuciaote. CUITMKAThI, X UCIOIb30BaHUE B OBITY, MEAUIMHE, TPOMBIIUIEHHOCTH.



Baoicnetiuuue cmpoumenvnsvle mamepuanvl.: Kepamuka, CMeKio, yemenm, oemon, sxcenezobemon. Ilpobnemol 6ezonacnozo
UCNONBL30BAHUS CIPOUMENbHBIX MAMEPUATO8 8 NOBCEOHEBHOU HCUSHU.

XUMHYECKHUH SKCIEPUMEHT: U3yUeHHE 00pa3[0B HEOPTAaHMYECKHUX BEIIECTB, CBOMCTB CONSHON KUCIOTHI; IPOBEICHIE KaUeCTBEH HBIX
peaknuii Ha XJIOPUIUOHBI ¥ HAOJIOICHUE PU3HAKOB MX MPOTEKAHUS; OTIBITHI, OTpayKaromue GU3NIECKUe K XUMHUIECKIE CBOWCTBA
TJIOTCHOB M KX COCTMHEHHH (BO3MOKHO MCITOJIb30BAHUEBHUICOMATEPHATIOB); 03HAKOMIICHHE C 00pa3iaMy XJIOPUIOB (TaJOreHIIOB);
O3HaKOMJIEHHUE ¢ 00pa3iaMu cepbl U €€ COeTMHEHUSIMU (BO3 MOKHO UCIIOJIb30BaHUE BUIEOMATEPHAIIOB); HAOII0IEHHE TpoIecca
00yraMBaHus caxapa Moj AeHCTBUEM KOHIIEHTPUPOBAHHOM CEPHON KUCIIOTHI; U3yUYE€HHUE XUMUYECKUX CBOMCTB pa30aBICHHON CepHOU
KHCJIOTBI, IPOBE/ICHNE KaYeCTBEHHOMN peaKIui Ha CyJIb(PaTHOH WHAOIIOIEHUE MTPpU3HaKa €€ MPOTEKAHHUsT; 03HAKOMIICHHUE C
(dbuznyeckumu cBoicTBaMu azota, pochopa U X coeAMHEHUM (BO3ZMOKHOUCIIONB30BAHUE BUICOMATEPUAIOB), 00pa3liaMy a30THBIX U
dochopHbIX ynoOpeHuit; moaydeHue, CoOupaHue, pacro3HaBaHUE U U3yUYCHUE CBOMCTB aMMUaKa; MPOBEICHUE KAaUECTBEHHBIX PEaKINid Ha
HOHAMMOHUSA U pochHaTHOH U U3yUYeHHE MPU3HAKOB UX MPOTEKAHUS, B3aUMOICHCTBHE KOHIICHTPUPOBAHHON a30THON KUCIIOTHI C MEJIBIO
(BO3MOKHO MCIIOJIb30BAHUE BUICOMATEPHATIOB); U3YUCHHUE MOJIENIEH KPUCTAJUIMUECKUX PEMIETOK aliMasa, rpaduTa, QyuiepeHa;
03HAKOMJICHHE C MPOIIECCOM aJICOPOIIMU PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM U YCTPOUCTBOM MPOTUBOTAa3a; MOJYYEHUE,
cobupaHue, pacrio3HaBaHUE U U3YUYE€HUE CBOMCTB YIJIEKUCIIOTO ra3a; MPOBEJCHUE KAYECTBEHHBIX PEaKIuil Ha KapOOHAT U CUJIMKATUOHBIN
M3y4YCHHE MPU3HAKOB WX MPOTEKAHUS, 03HAKOMJICHUE C MPOAYKIIMEH CUIIMKATHON MPOMBIIIJIEHHOCTH; PEIICHUE SKCIIEPUMEHTAIBHBIX
3a7a4 110 TeMe «BakHene HeMETaJUIbl U UX COEIUHECHUS Y.

MeTa/u1bl M HX COETMHEHHSA

OO6mmas XxapaKTeprUCTUKa XUMUYECKUX 2JIEMEHTOB — METAJJIOB Ha OCHOBAHUHU UX IMOJIOKECHHS B IEPUOIUICCKON CUCTEME
xuMudeckux neMeHToB [l. 1. Menaeneesa u ctpoeHus aroMoB. CTpOCHHEMETAILIOB. MeTamnyeckas CBsI3b U METaJUIMYECKast
KpUCTAJUIMUECKas peléTka. DIeKTPOXUMUUECKUNA psl HANpsDKeHUH MeTauioB. Gu3nueckue 1 XMMUYECKHe CBOMCTBA MeTailioB. O0uue
CIOCOOBI MOTy4YeHUsI MeTAILI0B. [IOHATHE 0 KOPPO3UU METAJJIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT Koppo3uH. CIijIaBhl (CTallb, YYT'YH,
TIOPATIOMHUHUM, OpOH3a) M UX MIPUMEHEHHE B OBITY M MPOMBIIIICHHOCTH.

[[lemouyHbIC METAIIBI: TTOJIOKEHUE B IEPUOIMIECKON CUCTEME XUMUYECKUX AIeMeHTOB JI. M. MeHnpeneeBa; CTpoeHHE UX aTOMOB;
HaxoKaeHue B npupoje. Gusnueckue 1 XMMUIEeCKUe CBOUCTRA (Ha MpuUMepe HaTpus v Kasust). OKCHUJIBI U TUAPOKCUIIBI HATPUS U KU,
[IpumeHEHUE IETOYHBIX METAJIOB U KX COCIMHEHUU.

[IlemoyHO3EeMENBHBIE METAIUIBI MATHUW U KaJIbLIMHI: MMOJIOKEHUE BIIEPUOIUIECKON cCUCTeME XuMUYeckux 35eMeHToB JI. . Menpaeneena;
CTPOEHUE X aTOMOB; HaXOXJACHHUE B Mpupoie. DU3NYECKUE U XUMUYECKUE CBOMCTBA MarHus U KaJblKs. BaxkHelme coe TMHCHNS KalbIUs
(oxcua, ruapokcu, cosu). JKECTKOCTh BOJIBI U CITOCOOBI €€ yCTpaHEHHUs.

AJIOMUHUI: TIOJTOKEHNE B IEPUOMUECKON cUcTeMe XuMHuueckux 3eMeHToB J[. 1. MenneneeBa; ctpoeHre aToMa; HaX0KACHUE B
npupose. Gu3ndyecknue 1 XAMUYECKHAE CBOMCTBA aMfOMUHHS. AM(DOTEPHBIE CBOMCTBA OKCUIA U THIPOKCHIA ATFOMIHUSI.

XKenes3o: nosoxxeHUe B MEPUOJUIECCKON CUCTEME XUMHUUYECKUX 3eMeHTOB JI. 1. MeHeneeBa; CTpoeHre aToMa; HaX0KJICHUE B TPUPO/IE.



duznyeckue U XMMUYECKUE CBOICTBA kene3a. Oxcu b, ruapokcuabiu conu xenesa(ll) u xenesa(Ill), ux cocras, cBOMCTBa M TOTyUYEHUE.

XUMUYECKUI SKCTIEPUMEHT: 03HAKOMJIEHUE ¢ 00pa3IlaMi METAJIIOB U CIUIABOB, MX (PM3MYECKUMH CBOUCTBAMU; U3YUEHHE PE3yIbTATOB
KOPpPO3MH METAIJIOB (BO3MOKHO UCIIOJIb30BAHUE BUAEOMATEPHATIOB), 0COOEHHOCTEHN B3aUMOICHCTBUS OKCHIA KAJIbIUsl U HATPUSAC BOJION
(BO3MOKHO HCIIOJIB30BAHUE BUJIEOMATEPHUATIOB); UCCIIEIOBAaHUE CBOMCTB JKECTKOM BOJIBI; TIPOLIECCA TOPEHUS JKEle3a B KUCIIO POJIE
(BO3MOKHO HCIIOJIH30BAHKE BUJIEOMATEPHAIIOB); MPU3HAKOB MPOTEKAHUS KAU€CTBEHHBIX PEaKlUii Ha MOHBI (MarHusl, Kajublus,
amoMuHus, nuHKa, xkene3a(ll) u xxeneza(lll), menu(Il)); HabmroaeHUe U oNMCaHKE MPOIECCOB OKPAIIMBAHUSA IJIAMEHU MOHAMU Ha-
TpUsl, KAJIAS ¥ KaJTbIUs (BO3MOYKHO HCTIOIB30BaHUE BUICOMATEPUANIOB); UCCIe0BaHNE aM()OTEPHBIX CBOWCTB THAPOKCHIA AIIOMUHUS U
THJIPOKCH/IA [IMHKA; PEHICHUE YKCIIEPUMEHTANIBHBIX 3a/1a4 N0 TeMe « BakHeunme MeTaibl U uX COSTUHEHUS

XuMuS M OKpY:Ka0IIas cpeaa

HoBsle MaTepuasbl 1 TEXHOJIOTHH. BelecTBa 1 Matepuaibl B IOBCETHEBHOM KU3HU YeloBeKa. XUMHUA U 310poBbe. bezomnacHoe
UCIIOJIb30BaHKE BEILIECTB M XMMUUECKUX peakiuil B ObITy. [lepBas Mo MoIb NpH XMMUYECKUX 0XKOTaX U OTpaBieHUsAX. OCHOBBI FKOJIOTH
4eCKOW IPaMOTHOCTH. XMMHUYECKOE 3arpsi3HEHNE OKpYKarollecpe sl (MpeaenbHas gonycrumas konueHtpauus semects — [1JIK). Ponb
XMMHHU B PEUIEHUH SKOJIOTHYECKHUX MTPOOIIEM.

[IpupoaHble HCTOYHHUKH YTIEBOAOPOIOB (YTOib, IPUPOAHBIN ra3,He(Th), IPOAYKTHI UX NEPEPaOOTKHU, UX POJIb B OBITY U
MPOMBIIUIEHHOCTH .

XUMUYECKUH SKCIIEPUMEHT: U3yueHue 00pa3Ii0B MaTepHaioB (CTEKJIO, CIIaBbl METAJNIOB, IOJUMEPHbIE MaTepUabl).

Me:xnpeaMeTHbIe CBA3H

Peanuzanmsi MeXIIpEeAMETHBIX CBS3CH MPU M3YYCHUH XUMHUHU BY KJlacce OCYIIECTBIBICTCS Yepe3 UCIOIb30BaHUE KaK OOIIHNX
€CTECTBEHHOHAYYHBIX TIOHATUH, TAaK U TIOHATHH, SABISIONIUXCS CHCTEMHBIMU JIJISl OTJCIBHBIX TIPEIMETOB €CTECTBEHHOHAYYHOTO IUKJIA.

OOmue ecTeCTBEHHOHAYYHBIC TIOHATHS: HAYYHBIM (DaKT, THIIOTE3a, 3aKOH, TCOPHUS, aHAJIU3, CHHTE3, KJIacCU(pUKAIHS, TIEPUOUIHOCTD,
HaOJII0JICHHE, DKCIICPUMEHT, MOJICIIMPOBAHNE, U3MEPEHUE,MOJICIb, SBICHHE, TTAPHUKOBBIM YPPEKT, TEXHOJIOTH, MaTepuaibl. du3uka:
MaTtepusi, aTOM, JIEKTPOH, TPOTOH, HEUTPOH, MOH, U30TOM, PATHOAKTUBHOCTh, MOJIEKYJIA, DICKTPUUECKUNA 3apsi]l, TPOBOJTHUKH,
HOJTYTIPOBOTHUKH, TU3JICKTPUKH, (DOTOIIEMEHT, HHIUKATOP,BEIIECTBO, TEJI0, 00hEM, arperaTHOe COCTOSHUE BEIIeCTBa, Ta3, PacTBOp,
PacTBOPUMOCTD, KPUCTAUTHYECKAs PEIIETKA, CIUIABBI, (DM3MUCCKHE BEJMUYHMHBI, SAMHUIIBI U3MEPCHHUS, KOCMUYECKOE MPOCTPAHCTBO,
naaHeThl, 3BE371b1, ComHIe.
buonorus: porocunTes, apixanue, bnocdepa, IKOCUCTEMa, MUHEPAITLHBIC YI00PEHUS, MUKPOAJIEMEHTHI, MAaKPOAJIEMCHTHI,
MUTATEIbHBIE BEIIECTBA .

['eorpadus: atmoctepa, ruapocdepa, MUHEpaIIbl, TOPHBIE TIOPOJIBI, TIOJIE3HBIE HCKOTIAEMbIe, TOTUTMBO, BOJHBIC PECYPCHI.



KanennapHo-remaTHueckoe miiaHuponsanue (8 kiacce)
2 yaca B Henearo( 70 yacos)

Paznen. Tema ypoka

Kosn-Bo yacos

Jata
MIPOBEICHUS

Hcnonvzoseanue
0bopyoosanusn
«Touka pocma

Tema 1. XuMua — BakHada 00J1aCTh
€CTeCTBO3HAHMS M MPAKTHYECKOM
aesTeabHOCTH YesaoBeka (5 4)

[Tpenmet xumun Postb XUMUM B KU3HU YEIOBEKA.
XuMHS B CUCTEME HAyK. MeTOIbI MO3HAHNUS B
XUMUMU.

3HAaKOMCTBO C_IIpaBUJIaMU 0C30IIaCHOCTU U
npruéMamMu padOTEl B XMMUYECKOU J1a00paTOpUH.
pakTHyeckas paboTa:

No 1. TIpaBuia pa®oThl B 1a00paTOpUU UTIPHUEMBI
oOparieHus ¢ 1a00paTOpHBIM 000pyI0BaHHEM

Hudposas madboparopus
[udpoBoit gaTymnk
TEeMIIEPATypPhl
CnuptoBka Ceua.

w

Tena u BemecTsa

@u3nYeCcKre CBOMCTBA BEIIECTB. ArperaTHOE
COCTOSIHME BEUIECTB .

Yuctele BeecTBa U cMecu. CriocoObl pazaeneHus
cmeceil. [IpakTuyeckas padoraNe 2. Paznenenue
cMeceil (Ha MprUMepe OYHCTKI NOBAPEHHOM COMN)

[udporas nadopaTopust

Tema 2. BemecTBa
U XUMHYECKHEe Peakiun

(1549)t1 g

ATOMBEI U MOJICKYJIBI. XHUMHYECKHUE JICMEHTHI

\l

3HaKU (CUMBOJIb) XUMUYECKHUX 3JIEMEHTOB

[HEN

[TpocThlie 1 cn0oXHBIE BEMIECTBA. ATOMHO-
MOJIEKYJISIPHOE YYEHHE.

Xumunueckas Gopmyna. BaneHTHOCTh aTOMOB
XUMHUUYECKHX 3JIEMEHTOB

10

3aK0H ITOCTOSTHCTBA COCTAaBAa BEILIECTB.
OtHocuTenpHag aToMHas Macca. OTHOCUTEIbHAS




11

MOJIEKYJISIpHAs Macca .

12 | MaccoBas 107151 XUMUYIECKOTO DJIEMEHTA B 1
COEIMHEHHUH
13 | Odu3nyeckne 1 XMMUUYECKHE SBICHIS 1
14 | Xumuueckas peakuus. lIpusHaku 1
1 YCJIOBUS MPOTEKAHUS XUMUYECKUX PEaKIUit
15 | XuMunueckue ypaBHEHHS 1
16 | Tumbsl XUMHYECKHAX pPeakIid. Peakims coemaeHns 1
17 | Peakuus pa3noxeHus 1
18 | Peakmusa 3amerieHus 1
19 | Peaxmus oOmeHa 1
20 | 3akoH coxpaneHus Maccel Bemects. M. B. Jlomonocos | 1 BECHI TCXHOXUMHUYECKUE UITA
— YHCHBIH SHUMKIIOLCAUCT. 3JIEKTPOHHBIE; CBEYa; KOj0a
TUI0cKoJoHHas 250 mut;
JIOKKA JIJIST CKUTAHUS
BEIIIECTB
21 | KonrponbsHas padota Ne 1 1
Tema 3. Bo3ayx. Kucaopona.
Oxcnabl
(549)
22 | Bozayx — cMech ra3oB. Coctas Bo3ayxa Kucmopon | 1
— 3JIEMEHT U MPOcToe BeuecTBo. O30H —
AJUTOTPOTIHAS MOAUDUKAIIUS KUCIOPOIa
23 | Haxoxaenue Kkucmopoaas npupoje, Gu3ndeckue u 1
XAMHUUYECKHE CBOMCTBA (PEAKIINH OKHCICHUS,
ropenue. [Tonstue 06 okcumax
24 | CriocoObl OMyueHHs KUCIOPOa B IaOOpaTOpuu U 1
OPOMBIIIJICHHOCTH. [IpMeHeHe Kucaopo/a.
[IpakTuyeckas pabora
No 3. Tlonyuenue u cobupanue KUCIOpoa,
U3YYEHUE €r0 CBOUCTB.
25 | TernoBoii 3¢ dexT XuMUUECKOM peakiuu, moHsatue o | 1

TEPMOXMMHUYECKOM YPaBHEHUH, K30 U
OHJIOTEPMUYECKHUX PEAKIUSIX




26 | TommuBo (Yyroip U MeTaH). 3arps3HEHUEBO3IyXa, 1
CIIOCOOBI €T0 MPEOTBPANICHUS. Y CUIICHHE
NapHUKOBOTO 3 (eKTa, pa3pyIieHre 030HOBOTO CIIOS
Tema 4. Bogopoa. CoctaB kucjaot u coJieii (5 1)

27 | Bomopo — 3JeMEHT U MPOCTOE BEIIECTBO 1

28 | Haxoxpaenue B mpupoje, Gpuzndeckue u xumuueckue | 1
CBOICTBA (Ha MpUMeEpE B3aMMOJICHCTBUS C HEMeTalIa
MH ¥ OKCHJIAMH METaJIJIOB

29 | [Ipumenenue, criocoGbl MOMyYEHHs BOLOPOA. 1
[TpakTuueckas padora Ne 4. [lonydenue u coOupanue
BOJIOPO/Ia, N3YUEHHE €T0 CBONCTB

30 | CocTaB KUCTIOT U cone 2

31
Tema 5. KosinuecTBeHHbIE OTHOIIICEHUS B XUMMH
(449)

32 | KommgectBo BemecTBa. Monb. MomnspHast Macca 1

33 | 3axon ABorajipo. MossipHblii 00bEM ra3os . 1

34 | Pacu€Tbl Mo XUMUUECKUM YPABHEHHSIM. 2

35
Tema 6. Bona. PacTBopsbl. [lonsitue 00
ocHoBanusx (5u)

36 | dusmueckue cBoiicTBa BOBI. AHATH3 U CHHTE3 1

— METO/IbI M3YUEHHSI COCTaBa BOJIBI.

37 | Xumuueckue CBOMCTBA BOABI (PEakiu ¢ MeTaiamy, | 1
OKCHIaMHMETAJIJIOB 1 HEMETAJJIOB

38 | CocraB ocuoBanuii. [lonsTie 06 nHAMKaTOpax 1 Hudposas nabopatopust

Hudposoit pH. mratus ¢
32)KUMOM; MATh XUMHYECKUX




CTaKaHoB (25 MJ1); MpOMBIBaJIKa

3 | e 0D P opyvocTs wpuGop 1% omiton ¢
Ne 5. TIpuroToBjieHHe PpacTBOPOB ¢ ONMPEAETEHHOM SJICKTPUHCCKIM  TOKOM,
MaccoBOif JI0JIEH PaCTBOPEHHOTO BENIECTBA. MCTOYHHK TOCTOSHHOIO TOKA:

npoOoupKu — 2 IT.
IIPOHYMEPOBAHHBIE; JIYYHHKA;
CIIUPTOBKA;
poOKK — 2 T, MUHIIET
40 | Ponb pacTBOpPOB B MPUPOJIE U B )KU3HH YETOBEKA.
Kpyrosopot BoasI B pupoe. 3arps3HEHNe
OpUpPOAHBIX BOJ. OXpaHa MOYUCTKA IPUPOIHBIX BOJI.
Tema 7. OcHOBHBIE KJIACCHI
HEOPraHu4YeCKUuX coeAnHeHu
(11u)+ 14

41 Knaccudukarys HeOpraHu4eCKuX COeIMHEHHH.

42 | Oxcumpl: coctas, Kiaccuukaius (OCHOBHBIE,

- | KUCIIOTHBIE, aM(OTEPHBIE, HECOIEO0Opa3yIOIIHUE),

43 | HOMEHKJIaTypa (MEeXIyHapoaHasl U TPUBUAIbHAS).

[Tosmyuyenue 1 XUMUYECKHE CBOMCTBA KUCIOTHBIX,
OCHOBHBIX U aM(OTEPHBIX OKCHIOB.

44 | OcHoBaHMS: COCTAB, KJIacCU(pUKaIs, HOMEHKIATypa Hudposas nadboparopus

- | (MexxayHapoaHas U TpUBHAJIbHAS), PU3UUECKUE U Hudposoit pH. mratus c

45 | XMUMHUYECKHe CBOWCTBA, CIOCOOBI MOTYUYCHHUS 3aKUMOM; TIATh XUMHYECKHUX

CTaKaHoB (25 MJ1); IpOMBIBAJIKa

46 | Kucnotsl: coctaB, knaccudukanms, HOMEHKIATYpa,

- | du3uveckue u XUMHUYECKHE CBOMCTBA, CIIOCOOBI

47 | MOJy4YeHHUs.

Psi akTHBHOCTH METAJLIOB
48 | Conu (cpenHue): HOMEHKIIATypa, CoCOObI

49

NOJTY4EHUs, B3aUMOJIEHUCTBHECOJIEN C
MeTaJlJIaMH, KUCJIOTAMH, ILEN0YaMU U




COJIAIMH

50

['eneTnueckas CBA3b MCKAY KiaCCaMH
HCOPraHNn4CCKUX COQI[I/IHGHI/H?I

o1

IIpaKTH4YCCKasd paooTa:
Ne 6. Pemenue SKCIICPUMCHTAJIbHBIX 3a1a4 110 TCMC

«OCHOBHBIE KJIaCCHI HCOPTraHNUYCCKUX COGZ[I/IHeHI/Iﬁ

[udposas maboparopus
[Hudposoii pH. mratus ¢
32)KHMMOM; TISITh XUMUYECKHX
CTaKaHoB (25 mi);
IPOMBIBAJIKA.

52

KOHTpOJIBHas1 paoora Ne 2

Tema 8. [lepuoguueckuii 3aKoH U
NMEePUOANYECKAS CHCTEMAa XUMHYECKUX
3semeHTOB /I. I. MengeseeBa. CtpoeHue
aToma (7 1)

53

[lepBble MONBITKK KIACCU(DUKALIMA XUMUYECKHX
aneMeHTOoB. [IoHATHE O TpynIIax CXOIHBIX
AJIEMEHTOB (ILEIOYHbIE U HIEIIOYHO3EMENBHbBIE
METaJUIbl, TAJIOT€Hbl, UHEPTHBIE Ta3bl) .

54

DneMeHTHl, KOTOpble 00pa3yroT aM(pOTEpHbIE OKCUIbI
U THJIPOKCHIBI

55

[leproanyecknii 3aKOH U IEPUOIUYECKAS CUCTEMA
xumuueckux saementoB JI. 1. Menpaeneena.
[lepuoasl, rpynmsl, noarpynmsl. Ousndeckuii
CMBICIT TOPAJIKOBOI'O HOMEPA 3JIEMEHTA, HOME POB
NEPUOIA ¥ TPYTIIIHI.

56

Ctpoenue aromoB. CocTaB aTOMHBIX siiep. M30Tombl

57

OnekTpoHbl. CTpoeHUE IJIEKTPOHHBIX 000JI0UEK
aToMOB TIepBbIX 20 XUMHUECKUX JICMEHTOB
nepuoguyeckon cucremsl 1. 1. MeneneeBa

58

XapaKTepUCTHKA XUMUYECKOTO JIEMEHTA T10 €T0
NIOJIO’KEHUIO B Tiepuoandeckoi cucreme /1. M.
Menneneena

59

JHa4YCHHUE NIEPUOJNICCKOTO 3aKOHA
)4 HepHO,Z[I/I‘ICCKOﬁ CUCTEMBI XUMHYCCKUX 3JICMCHTOB




IJ1s pa3BuTUs Hayku u npaktuku. . . Mennenees
— YUY€HBIN, IEIaror U TPAXIAHNH.

Tema 9. XumMnueckasi CBA3b.
OKHCINTEIBbHO-BOCCTAHOBHUTEIbHDBIE

peakuumn
(8w
60 | DaeKTpoOTPUIIATENbHOCTh ATOMOB XUMUYECKUX 1
HJICMEHTOB

61 | Monnast xumudeckas CBs3b 1 Hudposas madboparopus
Hudporoit natunk
TEeMITepaTyphl TIATHHOBBIN;
JTATYNK TEMIIEPATYPBI
TEPMONIAPHBIN

62 | KoBajeHTHO-TIOJISIpHAS CBSI3b 1 Hudposas maboparopus
[udpoBoii raTunk
TeMITepaTyphl IIIATUHOBBIN;
JTATYUK TEMIIEPATYPhI
TEPMOITAPHBIN

63 | KoBaneHTHO- HemoIsipHAs CBS3h 1

64 | CteneHb OKUCICHUS 2

65

66 | OKHCIMTEIHHOBOCCTAHOBUTEILHBIC PEAKITHH 2

- (OBP). IIpomnecchl OKMCICHUSA M BOCCTAHOBIICHHUS.

67 | OKucCIuTEIM M BOCCTAHOBUTEIIU.

68 | KontponwHas pabora Ne 3 1

69 | AHanu3 KOHTPOJIBHOU pabOTHI 1

/0 | IloBTOpenue u 060011IeHNE 1




KanengapHo-tremaTuyeckoe mianupoanue (9 kiace)
2 yaca B Hegeto ( 68 yacoB)

Tema paznena u ypoka

Komnuect
BO 4acoB

JlaTta
POBECHUS

Hcnonvzosanue
obopyoosanus
«Touxa pocma

IToBTOpEeHMe U yriay0JjieHrne 3HAHUH OCHOBHBIX
pa3aejioBKypca 8 kiacca
(59)+1 4

[lepunonnueckuii 3akoH. [lepuonanueckas cucrema
xumuyeckux neMeHToB [l. . Menaeneesa. Ctpoenue
ATOMOB

3aKOHOMepHOCTI/I B U3MCHEHHUM CBOMCTB XMMHUECKHUX
3JICMCHTOB IICPBBIX TpéX IIEPpUOa0B, KaJlus, KaJIbIIUsA U UX
COGZ[I/IHGHI/If/'I B COOTBCTCTBHUU C ITOJTOKCHUEM DJICMCHTOB B
HCpHOI[H‘ICCKOﬁ CHUCTCMC U CTPOCHHUEM UX aTOMOB

Knaccudukanus 1 HoMeHKIIaTypa HEOPraHUUECKUX
BelECTB (MEXIyHapOoIHasl U TPUBUAIIbHASA)

XUMHYECKHE CBOMCTBA BEILIECTB, OTHOCSIITUXCS K
pa3IMYHBIM KjlaccaM HEOPTaHWYECKHUX COCTUMHEHUH, UX
TE€HETHYECKas CBA3b HEOPTAaHMYECKUX BEHIECTB

CTtpoeHue BeIlIecTBa: BUIbI XUMUYECKON CBS3U. THITBI
KPUCTAJUIMYECKUX PEUIETOK, 3aBUCUMOCTb CBOMCTB
BEILIECTBA OT TUIIA KPUCTAIIINYECKON PELIETKH .

[udposas
naboparopust

Hudposoit naTunk
TEMIEPATYPHI MIIATUHOBBIN

KonTponbHas padotaNel

Tema 1. OcHOBHBIE 32KOHO MEPHOCTH XUMHYECKHX
peakumii
(4 =)

Knaccudukanys XuMUYeCKUX peakiiii Mo pa3aTuyHbIM




NPU3HAKAM.

8 | IlonsaTue o ckOpoCcTH XUMHUUECKOM peakuuu. [lonsTre o Hudposas
TOMOTE€HHBIX U TE€TEPOTCHHBIX PEAKIIMAX . naboparopus
Hudporoit naTumk
TEMIIepaTyphl IUIATUHOBBIN
9 | IlonsaTtHe 0 XUMUYECKOM paBHOBecUH. DAKTOPBI, Hudposas
BJIMAIONINE HA CKOPOCThXUMHUECKOW PEAKIIUU U naboparopust
II0JI0’KEHUE XUMUYECKOI0 PABHOBECHS . Hudposoit naTumk
TEMIIepaTyphl UIATUHOBBIN
10 | MexaHu3M OKHUCIUTEIbHOBOCCTAHOBUTEIBHBIX PEAKIIUN
(2JIEKTPOHHBIN 0aJIaHC OKUCIIUTEILHOBOCCTAHOBUTEb
HOH peakIyn).
Tema 2. DiekTpoauTHYECKASI TUCCOIUALMS.
XuMHYeCKHe peakluu B pacTBOpax
(8 @)
11 | Teopust SAEKTPONIUTHUYECKOM AUCCOIMAIIU. DIEKTPOIUTHI [Hudposas
- | u HeanekTpoauThl. KaTnoHbl, aHMOHBL. MeXaHU3M JUCCOIH naboparopus
12 | anmu BEMIECTB ¢ pa3IMYHBIMU BHIAMH XUMHUUECKOHN CBS3H. Hudporoit natunk
Crenenb nucconmanuu. CUibHbIE U CIA0bIe SJEKTPOIUTHI AJIEKTPONIPOBOAHOCTHU
13 | Peaxuunu noHHOTO 0OMEHa, YCJIOBHSI UX MPOTECKAHUS. Ludposas
- HoHHBIE YpaBHEHUS pEaKLUH. naboparopust
14 Hudporoit natunk
AJNEKTPONPOBOJAHOCTH
15 | XumMuueckue cBOMCTBA KHUCIIOT, OCHOBAHUM M COJICH B
- CBETE MPECTABICHUN 00 SJIEKTPOIUTHYECKOIM
16 | quccoumanuu
17 | [loHsiTHE O TUAPOIIHA3E COTIEH.
18 | [Ipaktuueckas pabora Ne 1 Pemienue Hudposas
AKCTIEPUMEHTAIBHBIX 3a]1a4 110 TEME naboparopus
Hudporoit natunx
AIEKTPONPOBOAHOCTH

Tema 3. O01mas XapakKTepUCTHKA XUMHYECKUX
31eMeHTOB VIIA-rpynnsl. I'anorens (4 4)




19

OOm1ast xapakTepuCcTUKa rajgoreHoB . OcoOeHHOCTH
CTPOCHHS aTOMOB JTHX 3JIEMEHTOB, XapaKTEPHBIE JIIST HUX
crenenu okucnenus. CTpoeHne u Gu3nuecKue CBOMcTBa
IPOCTHIX BEIECTB — TaJIOTCHOB

20

XUMUYECKHE CBOMCTBA HA IPUMEPE XJI0pa
(B3aUMOJENCTBUE C METAINIAMU, HEMETAJUIAMH,
menoyamu). Xioposojaopo. ConsiHas KUciora,
XMUMHAYECKUE CBOWCTBA, MIOJYUYEHNE, TPUMEHEHUE.

21

®U3N0I0rUIECKOe IIGI?ICTBHC XJIOpa " XJIOpOBOAOPOZa Ha
OpraHu3M 4YCJIOBCKaA. Baxueiimue XJIOPHUABI U UX
HaXOXXJICHUC B ITPUPOIC .

[udposas
naboparopus

22

ITpakTnueckas padora:
Ne 2.Tlommydenue CoJTHOM KUCIOTHI, U3y4eHue e€ CBOMCTB

Hudposas
naboparopusl

Tema 4. O011ast XapaKTePUCTUKA XUMHUYECKUX
31eMeH- ToB VIA-rpynnel. Cepa u eé coenuaenus (5

4)

23

OOmmas xapakteprctika ieMenToB VIArpymnmsl.
Oco0eHHOCTH CTPOCHHUSI ATOMOB ITHX HJIEMEHTOB,
XapaKTEpHBIE JUISI HUX CTETICHU OKHUCIICHUS

24

Ctpoenuen (huzndecKkre CBOUCTBA MPOCTHIX BEUIECTB —
KUCIIOPOZA U CEPBI.

AnnotpornHbie MOIM(UKALINNA KUCIOPOAA U CEPHI.
XUMUYECKHUE CBOWCTBA CEPHI.

CepoBojiopos, cTpoeHue, GU3NUYeCKue U XUMUYECKHE
cBorcTBa. OKCHUJIBI CEPhI KaK MPEICTABUTENN KUCIOTHBIX
OKCHJIOB

25

CepHas kucioTa, pusndyeckue
¥ XUMHYECKHE CBOMCTBA (001IKe KaKk MpeICTaBUTENs
KJacca KUCJIOT U Crenuduueckue), IpuMEeHEeHUe

Hudposas
naboparopust

HudpoBoit naTaux
AIIEKTPOTPOBOTHOCTH

26

XUMHUECKHUE PEeaKInH, JIeKAIIIEe B OCHOBE
TPOMBINIJICHHOT'O CTIOCO0ATIONyYeHHUS CEPHON
KUCI0Thl. COIM CEpHOM KUCIOTHI.




27

Hax0XJICHUAE CEPhI U €€ COCANHCHUN
B MpHpojie. XUMUUECKOE 3arpsI3HEHHE OKPYKAIOIIeH Cpe/ibl

COCJIMHEHUSMHU Cephl (KUCIOTHBIC 0K, 3arpI3HEHUE
BO3/IyXa M BOJOEMOB), CIIOCOOBI €ro IMpeA0TBPAIICHHUS

Tema 5. O01mas XapaKTepUCTHKA XUMHYECKUX
3j1eMeHTOB VA-rpynnsl. A30T, ¢pochop u nx
coequneHust (7 1)

28

OOmias xapakTeprcTUKa 31€MEHTOB V ATrpyTIbL.
Oco0OeHHOCTH CTPOEHHS aTOMOB 3THX 3JIEMEHTOB,
XapaKTEpHBIE U1l HUX CTEIEHH OKUCIICHUS

29

A30T, pacnipocTpaHeHue B Mpupoje, Gusndeckue u
XHMUYECKHE cBOMCTBA. KpyroBopot a3ora B mpupoie

30

AMMHAK, €T0 (pU3NIYECCKNEC U XMMHNYCCKNE CBOUCTBA,
OJIYYCHUC U HMCHCHHUEC. LOJIM aMMOHUA, UX
N3NYCCKNUEC NXUMHUYCCKUC CBOMCTBA, IPUMCHCHUC.

[Ipaktuueckas padota Ne 3. [Tonydenne amMmmuaka,
W3YYCHHEET0 CBOMCTB.

31

A30THas Kuciora, e€ Gpu3nvyeckue 1 XuMHUYECKHUE CBOICTBA
(oOmiue Kak mpeacTaBUTENs KiIacca KUCIOT U
cneuuduueckue). Micnonb3oBaHue HUTPATOB U CONEH
aMMOHHUS B Ka4eCTBE MUHEPATBHBIX YI00pEHUI

Hudposas
naboparopus

Hudporoit natunk
ANIEKTPONPOBOJAHOCTH

32

XUMUYECKOE 3arpsA3HEHUE OKPYKAIOUIEH CPeIbl
COEIMHEHUSIMU a30Ta (KUCIIOTHBIE IO, 3arPS3HEHUE
BO3/yXa, I0YBHI ¥ BOJOEMOB

33

dochop, amnorponusie Moaupukamupocdopa,
Gu3rYecKre ¥ XUMUYECKHE CBOCTBA

34

Oxcun dpochopa(V) u ochopnas kucnota, puznveckue
¥ XMMHUYECKHE CBOMCTBA, moaydeHue. HMcmomp3oBanue
¢ocdaroB B kaueCTBe MHUHEPATBHBIX Y0OPCHUH.
3arpsi3HeHUE IPUPOIHBIX BOJI0EMOB hocaTramu

Tema 6. O0mIasi XapaKTEePUCTUKA XUMUYECKUX
3j1eMeHTOB |VA-rpynnsl. Yriepoa u KpeMHH U
UX COeIMHEHUsI

(8Bu)t+ 1

35

Yraepon




36 | OKCHJIBI yIIIepo/a, NX (U3HICCKAC U XMMIIECKHC
CBOMCTBA.
37
38 | YronbHast KUCIIOTa U €€ COJH, X QU3NUECKUe U
XUMHUYECKHE CBOMCTBA, MOJYYCHUE U TIPHMEHEHHE.
39 | [lepBoHavanbHbIEe MOHATHA 00 OPraHUYECKUX BEIIECTBAX
KaK 0 COCTMHEHUSX yTIepoaa: 0OCOOCHHOCTH COCTaBa
crpoenus. [TonaTre 0 OMOMOTMYECKN BasKHBIX BEIIECTBAX:
XKUpax, OenKax,
40 | KpemHuii, ero ¢pusnyeckue 1 XMuMHUYECKHUE CBOMCTBA,
MOJTy4eHHEe ¥ TPUMEHEHHE.
41 | Ilpaxtuueckas pabora Ne 4 [TonydeHue yriekucaoro [Hudposas
ra3a. KauecTBeHHas peakiys Ha KapOOHAT-MOH naboparopust
Hudposoit natunx
AIIEKTPOITPOBOTHOCTH
42 | Ilpaktudeckas padbara Ne 5 Pemenne Hudposas
IKCIIEPUMEHTAIBHBIX 33/1a4 10 TeMe «HemeTrammsny. naboparopus
Hudporoit natunx
3JIEKTPOIPOBOIHOCTH
43 | KontponbHas paboTa
Tema 7. O01me cBOWCTBAa METAJJIOB
(4 9)
44 | O6mas XapaKTepPUCTHKA XHMHYECKHX 3IEMEHTOB —
METAJJIOB HA OCHOBAaHUMHX MOJIOKEHUS B
MEPUOUYECKON CUCTEME XUMUYECKUX di1eMeHTOB [ . U
. MenieneeBa u CTpOEHMsI aTOMOB
45 | Ctpoenue MeTaioB. MeTtanaudeckas CBSI3b U
MeTaJUTMYecKasi KpUCTATNYEeCKas pemeTka.
DNEeKTPOXUMUYECKUH psijl HAMTPSHKEHUH METAJIIOB
46 | ®duznueckre U XMMUYECKUE CBOWCTBA METAJIJIOB .
47 | Obmue crocoObl moay4YeHus MeTamioB. [lousTue o

KOPpPO3KWH METAJIJIOB 1 OCHOBHBIC CII0COOBI 3alIHUThI OT




koppo3uu. CrutaBsl (CTanb, 4yTryH, JIOPATIOMUHUMN,
OpoH3a), X MPUMEHEHHUE B OBITY U MPOMBIIIIICHHOCTH

Tema 8. BaskHelilue MeTAJIBI M UX COeTHHEHUSA
(16 u)+ 2

48 | lllemounsie MeTamisl. [lomoxxeHne B mepuogudeckon
cucrteMe XxumMudeckux 3iaementoB [I. . Meneneena,
cTpoeHueaToMoB. HaxoxaeHue B mpupoie .
49 | Odusnueckre 1 XMMAYECKUE CBOMCTBA (HA MpUMeEpe
- | HaTpuA ¥ Kamus
50
51 | Oxcuapl ¥ THIPOKCUIB HATPUS M KaTHs
52 [IpuMeHEHNE MIETIOYHBIX METAUIOB U UX COCTMHEHUIL.
53 | lllenouno3eMenbHBIC METAIBl MATHUIN U KaJIbIIH,
cTpoeHue atoMoB. [lonokeHre B MEPUOTNIECKOI
cucreMe xumuieckux sneMenToB [1. 1. Meneneena.
Haxoxnenue B mpupoje
54 | dusnyeckre U XMMUYECKUE CBOMCTBA KIS U MarHUsI
55
56 | Baxneimue coeIMHEHUS KATbIUS (OKCHJI, THIPOKCHUI,
COJIH).
57 | KecTkocTh BOABI U CIIOCOOBI €€ YCTPAHEHUS.
[Ipaktudeckas padota Ne 6. JKEcTKOCTh BOJBI U METOBI €€
yCTpaHEHHUsI
58 | AmoMuHM.
59 | Ouznyeckue MXUMUYECKHE CBOMCTBA. AM(POTEpHbIE
- | cBOMCTBA OKCU/IA M TUAPOKCHIA
60
61 | XKeneso. [udposas
naboparopust
[udpooit naTunk

JaBJICHUA




62

duznyecKkue 1 XMMHUUECKHE CBOMCTBA JKeJie3a

63

OKCI/II[I:I,FI/IﬁgOKCI/II[BI u coymm xxene3a(ll)
u xenesa(lll) .

64

[Tpaktudeckas padota Ne 7. PemieHue skcriepuMeHTaIbHbBIX
3aaa4 1o teme «MeTtamib .

[Mudporas
naboparopus

Hudposoit naTunk
JABJICHHUS

65

KoHnTtponbHas pabora Ne3

Tema 9. BemecTBa 1 MaTepuaJbl B )KU3HHU
YyeJ10BeKa

(ChY)

66

Hogseie marepuansl u TexHonoruu. BemecTsa u
MaTepHUabl B MOBCEHEBHOM )KU3HH YEIIOBEKA. XUMUS U
3JI0POBBE.

be3onacHoe uCIoab30BaHNE BEIICCTBH XMMHUYSCKUX
peaKIyii B OBITY.

67

[IpupoHbIE UCTOYHHUKH YTIIEBOAOPOIOB(yroib,
MPUPOIHBINA ra3, HeTh), MPOJYKTHI UX MEPEPAOOTKH, UX
poJIb

B OBITY ¥ TPOMBIILIEHHOCTH

68

OCHOBBI SKOJIOTHYECKOW TPAMOTHOCTU. XUMUYECKOE

3arpsi3HEHUE OKpYIKato Liel cpeibl (TpenesbHO

nomyctuMas KoHueHtpauus erects — [1IK).
PoJib XUMUU B pelIeHUH KOJOTHYECKUX TPOOIeM




JlaGopaTopHble padoThbI
8 Kiacce

Ilpakmuueckas paooma Ne 1. «U3yuenue cmpoenusn niamenu)

Teopernyeckas 4acte: ['opeHrE — CII0KHBIA MPOLECC, COMPOBOXKIAIOIINIICS BBIIEICHUEM DHEPIUHU, KaK MPaBUIIO, B

BUJIE TEIJIa U cBeTa. Pa3znuuaroT roMoreHHoe ropeHue (Hanpumep, pu padoTe ra30Boil rOpeKu), U TeTepOreHHOE TOPEHNE
(HanpuMep, TOPEHHE CIUPTA U CYyXOro roprovero). B paccMOTpeHHBIX NpUMepax IiaMsi HMEET CXOJHOE CTpoeHue. B HéM
MO>KHO BBIJICJIUTH TPU YACTH.

BHyTpeHHUII KOHYC TEMHOro LBeTa (B cllydae Ia30BOM TOpPEJIKM CHUHEro LBeTa) ¢ HU3KOM Temmeparypou ~ 300—500 °C.
371ech MPOUCXOANUT UCTIAPEHUE U PA3JIOKEHUE 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 yacte yriaepoaa ocraércs cBOOOJHOM, TO €ro Meslbyaiiliie YacTULbl PACKaJISIOTCS U MPUAAIOT IJIAMEHH SIPKOE CBEUYEHHUE.
Ota yacTh I1aMeHu o6orara yrapHsiM ra3oM CO — CUIIbHBIM BOCCTAHOBUTENEM, [TO3TOMY €€ Ha3bIBalOT BOCCTAHOBUTEIBHOM.
Touka HauboIee BHICOKOW TeMIEpaTypbl HAXOAUTCS HA OCTPUE BOCCTAHOBUTEIBHOIO KOHYCA.

BHemHuil oKMCIUTENbHBIN KOHYC 00pa3yeT HEBUAUMYIO 000JI0UKY, OKPYKAIOIIYIO I1aMsl. 31€Ch M0/ BIUSHUEM
3HAYUTEIHHOTO IIPUTOKA KACIOPOJa BO3AyXa IIPOUCXOIUT MOJHOE OKUCIEHHE roprodero semectsa 10 CO2 u H20 (mpu
TOPCHHUH CyXOTO TOPIOYEro Ha OCHOBE YPOTPOIMHA Takke oOpazyercs N2). [Ipu 3ToM ocTaércst n30BITOK KUCIOPOJa, KOTOPBIi
IIPU BBICOKOU TemIepaType 00J1a1aeT BBICOKON OKHCIUTEIbHON aKTUBHOCTBIO, TO3TOMY BHEIIHSS YacTh IUIAMEHU HA3bIBACTCS
OKUCIUTENBHOU. M Cronb3ys NoaayB BO3yXa, MOKHO YBEJIMUNUTH TEMIIEPATYPy IUIAMEHH.

[TpakTryeckas yacTh: L{eab onbITa: U3y4uTh CTPOCHUE INIAMEHH, ONPEAEIUTh TEMIIEPATYPY B Pa3HBIX €r0 30HaX MpU
VCITOJIb30BAaHUU PA3JIMYHBIX HICTOYHUKOB TEIIA .

Ilepeuensy oamuuxose yughposoii 1abopamopuy: NaTINK TEMIEPATypPbl TEPMOIIAPHBIH.

HononnumenvHoe 060pydosanue. MTATUB C 3AKUMOM; JAepKaTelb AJs IPOOUPOK;

CIIUPTOBKA . Mamepuanvl u peakmugwl: COUPT STUIIOBBIN; CYyX0€ FOPHOYEE; CBEYA.

Texnuka 6e3onacnocmu

1. PabGorta cBs3aHa C OTKPBITHIM IJIaAMEHEM — OEPETUTECH 0KOTA.

2 . Tepmonapa noce u3BJICUYCHUS U3 TUIAMEHHU OCTHIBAET HE cpa3y — Oeperurech oxora. 3.B cnupToBKE COAEPKUTCS roprovast




KHUIKOCTb.

Hucmpykyus k 6b1noaHeHUio:

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

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

2 . 3axrure cnupToBKy. Korga nokazanus craOuaM3upyroTcs, 3alUIIUTE 3HaYEHUE TEMIIEPATYPhI HA CXEME TUIAMEHH
(puc. 1). 3.IlepemeriaiiTe AATYMK TEMIEPATYPHI B CIEAYIOLIYIO TOUKY IJIAMEHU B COOTBETCTBHH CO CXeMOM. JJ1s1 3TOoro
ociadsiite MypTy U mepemeniaiite e€¢ (BMeCTe C JIAKOW W JaTYMKOM) B HY)KHOe MecTo. Korma mokazaHus
CTaOMIIM3UPYIOTCSI, CHOBA 3aHOCUTE 3HAUEHHE TEMIIEPATYPhl B COOTBETCTBYIOIIEH TOUKE HA CXEMY .

4 . Tak u3mMepbTe TEMIEPATYpPy BO BCEX TOUKAX IUIAMEHU, OTMEUEHHBIX Ha cxeMe . 5 . [loBTopuTe 1EeHCTBUS CO CBEUOU U CYyXUM
TOPIOYHM.

6.00parure BHUMaHue! [Ipu n3ydeHnn CTpoeHHS TUIAMEHH CyXOT0 TOPIOYero ucrnoibdyercs 1/4 qacts Tadbnetku. Kycodek
TOPIOYEro MOMENIA0T Ha KEPAMUYECKYIO TUTUTKY.

7 . BHecute B I1aMs CIUPTOBKU Ha MOJIMUHYTHI MPOOUPKY. M3BieknTe MpoOMpPKy U3 IUIAMEHU U pACCMOTpPUTE €€
MOBEPXHOCT.

8 . IToBTopuTE OMBIT cO cBeuoit. Kakoro misera oopaszoBancs Hanét? Uto 310 32

BelecTBo? Pe3ynbTaThl H3MepeHHit/Hab01IeHui

Hctoun Temneparypa 0KoJI0 Temnepatypa B cpeHent [Temneparypa B Uto obpa3zoBaioch
No MK butuis (Kycouka YaCTH MJIaMEHU BEPXHEHN 4acTh Ha MOBEPXHOCTH
TETLJIOTHI rOpPIOYEro) JaMEHU POOUPKHU
CnupToBKa

Caeua
Cyxoe
roproyee
Buvisoowi:
B BpIBOZ1aX yKa3aTh, KAKOW MCTOYHHUK TEIUIOTHI TPEAMOYTUTEIIHHO UCIIOJIH30BATh B XUMHUYECKOM TA0OPATOPUN U TIOUEMY .
Koumponvuwvie 6onpocur:
1 . Kako#i ucTouHuK miaMenu ObuT ucnosib3oBan? 2 . Kakas 4acTh rmiaaMeHu camasi ropsqasi?
3 . Jlo xaKkoif MaKCUMaIBLHOM TeMITepaTyphl yaaércs mporpetsh Tepmonapy? 4 . Uto ropsiuee — IEHTP MIIaMEHU WIH Kpasi?
5. [loueMy cnupTOBKa TOPUT MOYTH OCCIIBETHBIM IIJIAMEHEM, a CBeYa — CBETAIUM? MOKHO JIM UCIIOJIh30BaTh CBEUYH B
1ab0paTOpUX BMECTO CTUPTOBOK?
6 . Kakue npoaykThl rOpeHus: OAMHAKOBBI Y CIUPTOBKH M cBeuun? 7 . 3amanue s noarotoBku k [ 1A, BIIP
[Tpu HarpeBanuu TBEPIBIX BEUIECTB B MPOOMPKE HEOOX0AUMO: 1.B3SITh MPOOUPKY B PYKH U HarpeBaTh Ty YacTh, IJIe
JISKUT BEIIECTBO; 2.3aKPENUTh MPOOUPKY B IITATUBE U HATPEBATH TY YACTh, /1€ JICKUT BEIIECTBO;

WIN| -




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

BEIECTBO; 4.3aKpENuUTh NPOOUPKY B IITATUBE, IPOrPETh BCIO MPOOUPKY, a 3aTEM Ty

4acThb, /i€ 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 nmioams cBeun oH nomenan U30rHyTYH0 CTEKIISIHHYIO TpyOKy. OuH KoHel TpyOKH ommycKaiics

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

KOHITY TPYOKHU IOJJTHOCHUJIU TOPALLYIO JTyduHy. [10osBIsI10CHh Mi1aMsl, KOTOPOE CYIECTBOBAJIO OTJEIBHO OT

iaMeHu cBedu. Kak MOKHO 0OBSCHUTH 3TO SIBJICHUE?

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



JeMoHCcTpallMOHHBIN dKciepuMeHT Ne 1. «Bwldenenue u no2ioujenue menia — RPUIHAK XUMUUECKOU PEaKyuu»
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 CMbICT TOBTOPUTH Pa0OTY MPHU BBEICHUU MOHATUS «TEIIOBOM 3 (DEKT peakium .
[IpakTrueckast yactb. [{enp pa®oThI: MpOAEMOHCTPUPOBATH BBIJEICHUE U TMOIJIONICHUE TEIUIa MPU XUMHUYECKUX PEAKIHUSX.
CBsi3aTh MOKa3aHUs JaTYMKA TEMIIEPATyPhl C OCA3ATEIbHBIMU OIYIIICHUSMHU.

Ilepeuens oamuuxos yughposoti nabopamopuu: AATIUK TEMIEPATYPHI MIIATUHOBBIH.

HononnumenvHoe 06opyoosanue: ABa XUMHUECKUX cTakaHa (50 mi1), mpoMbIBaIKa C AUCTHUITUPOBAHHON BOJOM, CTAKaH JIJIst
CJIMBa OTPAOOTAHHBIX PACTBOPOB.

Mamepuanvl u peakmugwl: ATFOMAHUEBAs POBOJIOKA WU Tpanybl, 20%-Hblid 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 CIOM kuakocTu. Korma HauHETCS peakius,
0o0paTuTe BHUMAaHHUE IIKOJILHUKOB Ha BBIJICJICHUE Ta3a U YBEJIIMUCHHUE TeMIiepaTypsl. JKenatenbHo (eciau peakuus UAET He
CIIUIIKOM OypHO) MPOMTH O KJIACCY U AaTh IIKOJIbHUKAM MOTPOraTh CTaKaH, YTOObI YOSIUTHCS, YTO €T0 COJIEPKUMOE
pazorpenochk. OTMETbTE MaKCUMaIBHYIO TEMIIEpATypy pacTBopa. [lomydeHHbIN pe3ynbTaT 3aHECUTE B TAOIUILY .

2.ITpomoiiTe naT4nK TemMrepaTypbl BoAoi. B ctakan HajelTe ykcycHyro Kuciioty Ha @ 1/3 o Beicote. M3MepbTe e€ Temmeparypy.
HeGonpmmmuy nopiusiMu HaChIbTe THAPOKAPOOHAT HATPHS, TOMEIINBAs JaTYUKOM TemnepaTypbl. OOpaTuTe BHUMaHUE
IIKOJBLHUKOB Ha BBIJICJICHUE ra3a - MpU3HaK XUMUYeCcKoU peakiuu. [locmoTpuTte, kak nu3MeHsieTcs temneparypa. OTMeTbTe
MUHHUMAaJIBHYIO TEMIEpaTypy pacTBopa.

[TonyueHHBIN pe3yabTaT YYCHUKH 3aHOCAT B Ta0NUIly.  Pe3ynbTarhl u3mMepeHuit /Ha0moqeHui

Pearupyrouiue Bemiectpa Hauanbnas MaxkcuManbpHass/MUHAMAIBHA | Beiaenenue nim
TeMIIEpaTypa s TEMIIEpaTypa pacTBopa MHOTJIOIICHUE TEILIOTHI
pacTBopa

PacTBOp menoun u anroMuHUM
PacTBOp yKCYCHOM KUCIIOTBI U
coga

Bv1600v1: YkazaTh NPpU3HAKK XUMHYECKUX PEAKLIUH.

Konmponvnuvie 6onpocuwi:

1 .IIpuBenute npuMepsl peakunid, IPOTEKAKOUIUX C BBIACICHUEM TEIUIOTHI.
2 Jlyig mosmy4eHust HeralméHoM U3BECTH MeJl IIPOKAJIMBAKOT IIPU BBICOKOM Temmeparype. K kakoMy Ty MOKHO




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

1.T'openue cBeuu, BbINAICHUE HOK/EBBIX Karelb, KUTIEHHE BoAbl  2.CKHcaHUEe SI0JI0YHOTO COKa, CKUCAHUE 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
anexTposuTa 10%-Hbli pacTBOp THAPOKCUIA HATPUS U CTalbHbIE (JTydllle HUKEJIEBbIE) AJIEKTpoabl. 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 OMBITOB C IEKTPUUECKUM TOKOM; UCTOUHUK MOCTOSIHHOTO TOKA: IPOOUPKH - 2
IIT., IPOHYMEPOBAHHbBIC; TyYUHKA; CHUPTOBKA; TPOOKH — 2 IIT, UHILIET .
Mamepuanvi u peakmuesi. cniupt STHIIOBBINA, 10%-HbIi pacTBOp HIETOUH.
Texnuka 6e3onacnocmu: Paborath B oukax. TpeOyroTcs crienuaabHble Mepbl 0€30MacHOCTH U padoTe C TUIPOKCUIOM HATPUS .
Hucmpykyus k évinonnenuro: 1.3an0JHATE SJEKTPOIUTHYECKYIO BAHHY U IEMOHCTPALIMOHHBIE TPOOUPKU PACTBOPOM
3JIEKTPOJIUTA 3apaHee, 10 ypoka. 2.IIpoaeMoHCcTpupyiTe Npubop ydanmmces, 00ObICHUTE €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, KOraa 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 Ha3zBanue raza

1
2

Bv1600b1: OTpa3uTh, 4TO NPOUCXOAUT C MOJIEKYJIAMU CJIOKHBIX BELIECTB B X0/1€ XMMUUYECKOM peakiuu.

Konumponvnuvie 6onpocwr: 1. M0XHO 1 IO BHEITHEMY BUAY OTIMYUTH I'a3 BOJOPOJ OT raza kucnopozaa? 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 UCIOIB3YIOT PUOOPHI, MPEACTaBIeHHbIE HA pucyHKe. C




MOMOIIIBIO, KAKUX U3 YKa3aHHBIX IPUOOPOB MOKHO coOupaTh BoJopo? OG0CHYHTE CBO OTBET, UCXO/ U3 CBOWCTB TAHHOTO
rasa.
Puc. 7. IlpuGops! 11t cobupaHus ra3zoB

(A) (b) (B)

r— \* 7 ]



JleMoHCTpamHOHHBII KcnepuMeHT Ne 3. «3aKOH coOXpaHeHHMsI MacChl BEIIIECTBY

Teopernyeckas yactb. [Ipu u3yueHun HaHHOW TEMBI 1IEI€CO00pa3HO co3AaTh MPOOIEMHYIO CUTYAIIUIO, 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 .

[Ipaktuyeckas yacTh. Llenb paboThI: IKCIIEpUMEHTAIBHO JJOKA3aTh 3aKOH COXPAaHEHUS! MACChI BEIIIECTB .

Jlononnumenvroe 06opyoosanue. BECbl TEXHOXUMHUYECKHUE WM JIEKTPOHHBIC; CBeYa; K0j10a riockooHHas 250 mut; JToxKKa JIs
CKUTAHMSI BEIIECTB.

Mamepuanvi u peakmusbl. cBeya.

Texnuka 6e3onacrocmu: BHITIOTHATH TPeOOBAaHUS MTPU 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.
VYuutens 3apaHee H0MKEH MOJATOTOBUTH KOJIOY 10CTaTOYHO OOJIBIIOr0 00bEMA ¢ XOPOIIO MOJIOTHAHHON MPOOKO, B KOTOPYIO
BCTaBJICHA JIOXKEYKA.

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

. Korpa yJammecst mnpuxoiT 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 XOJIE€ BCETO DKCIICPUMECHTA .

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

BoiBoabI:

B BbIBOJ1aX 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 B3STHIX JJIs1 COKUTaHus IpoB. Kak MOKHO 0OBSICHUTH 3TOT (akT?
2.J171s1 IpUrOTOBJIEHUSI MSICHOTO OyJIbOHA MOBAp B3sU1 Kycok Msca maccoit 1 kr . Ilocne Bapku kycok msca ctan BecuTh 800

r . [loueMy Macca usmeHunach?




JdeMoHcTpanmuoHHbIii 3kciepuMeHT Ne 4. «OnpeaesieHue coCTaBa BO31yXa»
Teopernueckas yacte. [lepen mpoBeneHHEM JKCIEPUMEHTA y4dalIUMCsS HEOOXOIUMO OOBSCHUTH
yCTPOMCTBO MpuOOpa, YTO O3HAYAIOT JesieHus. Taxke Heo0X0uMo yOeauThCs, 4To Mpodka mpudopa
TepMETUYHO 3aKphIiBaeT cocy. [IpakTudeckas yacth. Llenb paboThl: SKCIIEpUMEHTAIBHO ONPEACTUTh
00BEMHYIO JTOJII0 KHCIOPO/Ia B BO3IYXE .
Jonoanumenvnoe ob6opyoosanue’ mpudOp sl ONPENEIEHUS COCTaBa BO3/yXa, IITATUB, CIIMPTOBKA, CTEKJIIHHAS MTAJIOYKA, 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 (ocgopa. 2.00paTuTe BHUMaHUE HAa HEOOXOAMMOE YCIIOBUE JKCIIEPUMEHTA — BIAXKHBIM (OoCchOop HCIOJIb30BATH
Henb3a! Docdopa T0IKHO OBITH B3ATO OOJIBLIE, UEM TPEOYeTCs JJIsl CBA3BIBAHUS BCErO KHCIOPO/a, HAXOASIIErocsl 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 KoJoKoJ 3aKpenuTe B IITATUBE WK IOMECTUTE HA JHO KPUCTAJUIM3ATOPA JIBE CTEKIITHHbBIE
MAJIOYKH .
4.CUNbHO Pa30orpeB KOHEIl CTEKISTHHOM MaJloUuKH, OMYCTUTE €€ B KOJIOKOJ U oaoxkrute dhocdop. Kak Tonsko dhochop 3aropencs,
OBICTPO HM3BJIEKHUTE MAJIOUKY U 3aKpONTE KOJIOKOJ IpoOKoil. Kosokos 3anoHsIeTes 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 TuTaMsl TIOCTETICHHO TacHeT. benbrit hochopHbIil aHTUIpUA
pactBopsieTcs B Boje . Cocynn oXJIaxkJaeTcsl, ra3 B KOJIOKOJIE MOCTETIEHHO YMEHbIIaeTcs B 00bEME . YPOBEHb BOJbI B KOJIOKOJIE
noBbllIaeTcs . B kpuctammnzaTop aoieiTe BoAbl B TAKOM 00beMe, 4TOObI BHYTPH U CHAPYKH KOJIOKOJIa YPOBHH OBLITU
OJIMHAKOBBI U COBMA/IajIN CO BTOPBIM JIEJIEHUEM KOJIOKOJIA.
6 . OTkpoiiTe mpudOP U TIPH MTOMOIIH TOPSIICH TyYUHBI yOSTUTECh B TOM, YTO OCTABIIIUIACS B KOJIOKOJIC Ta3 HE
MOICP>KUBAET TOpeHusi. Pe3yibTaThl HAOII0IeHUM

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

MPOBEJICHUS] PEAKIINH ) MPOBEJECHUS PEAKIINN)




BriBoabI:

B BBIBO/IaxX yKka3aTh cojepkaHue KHCIIopoaa B Bo3ayxe (B %).

Kontponsnbie Bonpocsl: 1.Kakoit ra3 pacxoayercs npu cxxuranuu gocdopa B Bo3ayxe? 2.Kakoit 00bEM KucI0poia B Bo3ayxe?
CkoJbko 3T0 cocTapisieT B mpouieHTax? 3.1louemy 115 mpoBeieHus SKcepuMenTa 0epyTt n30bITok dhochopa?

4.Kakoii ra3 octajics B KOJI0KoJIe rocie cropanus hocdopa? 5.3amanus 11t MOArOTOBKH

k ['UA, BIIP Ykaxure, B Kakyro rpyniy BXOAST BELIECTBA, 3arPSI3HSIOINE BO3AYX:

1.BOJSIHOM Tap, YIIEKHUCIbINA ra3; 2.CepHUCTBIN ra3, OKCUIBI a30Ta; 3.KUCIOPO, a30T; 4.re’auil, KUCI0pOa



9 kiace
JdemoHcTpanuoHHbIi 3kciepuMedT Ne 1. « TensioBoii 3¢¢eKT pacTBOpEeHUs BeLeCTB B BOJE»
Teopernyeckas yacTb. PacTBOpeHHE BEHIECTB NPEICTABISIET COOOM CI0KHOE (PUBHKO-XUMHUYECKOE SIBJIEHUE, 3aBUCSIIEE OT
IPUPOJIBI PACTBOPEHHOTO BEIIECTBA U PACTBOPUTETIS, OT TEMIIEPATYPhl M KOHIICHTPAIIH 00pa3yIOIIerocs: pacTBopa.
[Ipu pacTBOpEHNN KPUCTAIUIMYECKUX BEIIECTB B BOJAE MPOUCXOIAT TPHU OCHOBHBIX Mpoluecca. 1.Paspylienrne kpucraminyeckon
PEMETKH pacTBOPSEMOTO BEIIECTBA — JHJIOTEPMUYECKUI IIPOLIECC.

2.'upparanus, T.e. B3aMMOJIEHCTBHE YacTULl (MOHOB MJIM MOJIEKYJI) paCTBOPSIEMOIO BELIECTBA C MOJIEKYJIAMU BOJbI —
sK30TepMHUUecKuil ipouecc . 3.IlepeHoc rupaTUpOBaHHBIX YACTULL OT FPAHULIBI KPUCTAILI-PACTBOP B 001K 00BEM pacTBopa,
9TOT MPOLIECC HE CONPOBOKAAETCA HU BBIICIICHUEM, HU IIOTJIOLICHUEM TEIUIOTHI.
B 3aBucumoctu ot Toro, TemnoBoil 3pPexT Kakoro U3 AByX MpoLeccoB (pa3pyllieHne KpUCTAJIa WU THApaTalys YacTUL)
npeobagaet, o0l TerI0BOM 3PPEKT paCTBOPEHUS MOKET OBITH BEJIMUMHON MOJIOKUTEIBHON MIIM OTPULIATENIBHOM.
[TpakTrueckas yactb. [Jens pabomsi: ONPENEIUTh TEIIOBON 3 (EKT pacTBOPEHMSI CEPHON KUCIIOThI, TUIPOKCH/Ia HATPUs U HUTpaTa
aMMOHUS .
llepeuenv 0amuukos yugposoii 1abopamopuy’. NaTYNK TEMIEPATYPbI TUIATHHOBBIN .
Hononnumenvnoe obopyoosanue. ctakad Ha 150 mut — 3 mIT.; CTEKISHHAS MaOYKa; MPOMBIBAJIKA; MEpHas TPOOHUpKa; mmaTenb — 2 T .
Mamepuanet u peakmugwl. cepHas KACIOTA (KOHII .); THIPOKCU HATPUST KPUCTALTMYECKUI; HUTPAT aMMOHHUS .
Texnuka 6ezonacnocmu: 1.CepHasi KUCIOTa U TUIPOKCU]] HATPUSA SBIISIIOTCS arpecCUBHBIMU BeliecTBamu. Heo0xoaumo
OCTeperaThCsl UX TOMAaJaHus Ha KOXKY U ofexay. 2.bepeus rinaza! 3.HeoO0xo1uMo NOMHUTE MPaBUIIO pa3BeeHus KucioT. 4.Ha
paboueM MecTe JOJIKHBI ObITh HEUTpaIu3yrolue cpeactna: 2%-Hble pacTBOPbI TUAPOKapOOHaTa HATPUS U YKCYCHOM KUCIIOTHI.
Hnempykyus K 8b1noIHeHUIO!
1.B nepBeiii ctakan HaneiTe 50 Mi1 Boapl. 2.C MOMOIIBIO JaTYMKA ONPESIuTe e€ TeMIepaTypy.

3.0tmepbTe 10 MIT KOHIIEHTPUPOBAHHOM CEPHOUM KHUCIIOTHI U MEJIEHHO, MPU MEPEMEIINBAHUH PACTBOPA CTEKISTHHON MalO4uKON
BJIMBaiiTe cepHyto KUcIoTy. OOpaTuTe BHUMaHUE Ha MOPSIOK CMEIIMBAHUSI BOJBI U cepHOM KucioThl! CienuTe 3a U3MEHEHHEM
TEeMIIepaTyphl pU PaCTBOPEHUH KUCIOTHI. Hanbonee BpICOKOE OKa3aHUe TeMIEpaTypbl 3aHecuTe B Ta0muiy. JlaTunk
TIIATEIIBHO ITPOMOUTE BOHOM.

4.Bo BTOPOM CTakaH MOMECTUTE OKOJIO 8 T TBEPIOIO MOPOIIKA THAPOKCUAA HATpUs U BienTe 50 M Boabl. OMyCcTUTE TaTUnK
TEMIIEPATYPHI U IIepemMeianTe pactBop. OTMETbTE cCaMO€E BBICOKOE 3HAUEHUE TEMIIEPATYPhL. TIIATETbHO MPOMONTE JaTYUK
BOJIOM.

5.B Tperuii cTakaH HacklIbTE 15 T METKOKPUCTAIUIMYECKOTO HUTpaTa aMMOHUs U nipuiieiite 50 mut Boasl. OnyCTUTE 1aTYUK
TEMIEPATyphl U OBICTPO NepemMeinaiite pactBop. Hanbonee HU3K0e 3HaUCHNE TEMIIEPATYPhl 3aHECUTE B TAOIUILY.

Pesynbrartel n3mepennii/Ha0mro1eHui

Hccnenyemast JlucTrinupoBaHHas Bona + Bona + NaOH| Bopna +
cucTeMa BOJIA H2S04 NH4NO3




[Temneparypa, °C | | | | |
Buwisoowr:

OTtpa3uTh, Kakoi TeroBoi 3G deKT npeodiagacT Npyu pacCTBOPEHUU B BOJIE CEPHOM KUCIIOTHI, HUTPAaTa aMMOHUS, TUJIPOKCUAA HATPUSL.
Konmponvruie sonpocuwi:

1.00BsicHUTE, TOYEMY NPU PACTBOPEHUU OJHUX BEILIECTB B BOJE BBIJEISAETCS TEIIOTA, IPYTUX

— noruoniaetcs. 2. I1peanonoxure TemiaoBoi 3hdexT mpoliecca pacTBOPEHUSI B BOJIE

TUIPOKCUIA KAJIUSL.




IIpakTuyeckas padora Ne 1. J1eKTPOIUTHI U HEIJIEKTPOJIUTHI

Teopernyeckas yacte. [Ipu pacTBOpeHNH B BOJIE€ HOHHBIX COEAMHEHUI MOJISPHBIE MOJIEKYJIBI BOJBI OKPYKAIOT (COJIBBATUPYIOT)
3apsKEHHBIE MOHBL, IIEPEBO/IS UX B PACTBOP. MOJIEKYIISIpHBIE COEIMHEHUS COJIBBATUPYIOTCS, HO HE PACIIalalOTCs HAa HOHEI . B
IIEPBOM CJIy4ae pacTBOP IMPOBOAUT IEKTPUUECKUIN TOK, BO BTOPOM HET .

OnpenenuTs TPUHAMIECKHOCTD BEIIECTBA WA PACTBOPA BEIIECTBA K 3JIEKTPOJIMTAM MOYKHO IPU ITOMOILN U3MEPEHHUS
3JIEKTPONPOBOIHOCTU. ECIu 371€KTPONIPOBOJHOCTD BEIUKA, TO UCCIAEAYEMBIM 00BEKT — AMeKTponuT. Eciiu 3HaueHue
3JIEKTPONPOBOHOCTU MeHbIIe 20 MKCM/CM, TO 3TO HERNEKTPOJIIUT .

[IpakTH4YecKas 4acThb.
l[eflb pa6ombz: OIIPCACINUTDL NPUHAIC)KHOCTDb BCIICCTB, cMmeceit BCHICCTB N PaCTBOPOB BCHICCTB K JJICKTPOJIUTAM W HEIJICKTPOJINTAM .

llepeuenv oamuukos yugposoii 1abopamopuu: JATIUK IEKTPOIPOBOTHOCTH . JlonoTHUTENbHOE 000pYy/I0BaHKE: CTaKaHbl HA 50
MJI; ITATUB C 32KMMOM; IIPOMBIBAJIKA . MaTepuabl U pEaKTUBbI: AUCTUIUIMPOBAHHAs BOJIa; 1Mo 20 MJI 3TUIIOBOTO CIIHPTA,
OeH3uHa, KepocHuHa; 5%-HOoro pacTBopa caxaposbl, pacTBopa criupTa (1:1), 5%-Horo pacTBopa xsopua HaTpus; 5%-HOro
pacTBopa XJI0poBOI0POJa; 5%-HOro pacTBOpa rUAPOKCHIA HATPUS, TOBapeHHAs COJib (TBEpIas), caxap (TBEPABIN) .
Texnuka 6ezonacnocmu: Ilpu paboTe ¢ TOPIOUYMMHU KUAKOCTIMU (COUPT, OEH3WH, KEPOCHH) BOJIU3U HE JOHKHO OBITH OTKPHITOTO
OTHSI.
Hucmpykyus x blnoaHenuio:
1.B cTakaH moMecTuTe MOBAPEHHYIO COJIb U OMYCTUTE B CTAKaH JAATUYUK AJIEKTPONPOBOIHOCTH . [IpoBOAUT 11U COITB
BJIEKTPUYECKUN TOK? 2. AHAJIOTUYHBIE IEVUCTBHS MTPOBEAUTE C caxapo3oi . 3 . B ctakan HaneiTe 20 M1 uccineyeMoro pacTBopa.
4.0myCcTUTE B HETO JATYUK DJICKTPOMPOBOIHOCTH, 3aKPEIJIEHHBIN B Jlanke mrTatuBa. HabmionaliTe 3a n3MEHEHUEM 3HAUYCHUS
anekTpornpoBoaHoCcTH. Kora nokazanus gaTurka nepecTaHyT U3MEHSIThCS, 3alUIITUTE €ro 3HaYeHre B Ta0uILy .
5.00patute BHUMaHue! JlaTUMK MOCjEe Ka)XJOTO OMbITa THIATEIBHO MPOMBIBACTCS BOAOW. 6.3aTeéM NaTUYUK OIYCTUTE B

CIeAyIOUMN pacTBOp . AHAJIOTMYHBIEC IEUCTBUS MPOJEIANTE CO BCEMHU pacTBOpaMH. Pe3ynbTarhl u3MEpeHui
No Ha3zBanue Bemiectna, 3Ha4YeHUe NEKTPONPOBOIHOCTH, DNEKTPOIUT WU HEAIEKTPOIUT
ONbITA | pacTBOpa MKCwm/cM
1
2

Koumponvnuie 6onpocewi:

1.0O6paiatoT BHUMaHKe, YTO HU IUCTUIUTMPOBAHHAS BO/IA, HU TBEP/Asl COJIb HE MPOBOIAT SJEKTPUUECKOTO TOKA. TemM He MeHee
pPacTBOP COJIM B BOJIE TPOBOJUT JIEKTPUUECKHUM TOK. DTO 3HAUUT, YTO B PACTBOPE OTKYAA-TO MOSBISAIOTCS IMOJBUKHBIE 3apsiIbl.
ITox 3TO HAOMIOAEHUE BBOJAT ONPEACIECHUE DIEKTPOIUTA U MEXAHNU3M JJIEKTPOIUTUYECKOM TMCCOLNALIUY.



2 . Beerna nu BoHBIE PaCTBOPHI BELIECTB MPOBOJAT dJIEKTpUueckuid Tok? He Bceraa, T.e. HEKOTOpbIE BEIMIECTBA HE JAaIOT HOHOB
IIPU PACTBOPEHUU . DTO — BEILIECTBA C MOJICKYJIIPHOW KPUCTAIUIMYECKON pemeéTkor.  3.3amanus 1 noarotosku k ['MMA, BITP
A) K x0opo1110 pacCTBOPUMBIM 3JIEKTPOJIUTAM OTHOCSTCS:

1.runpoxcun 6apust; 2.¢ocdart maruus; 3.cynbbun meau(ll);

4.xapOonat kanpius. b) Dnekrpudeckuii TOK IpOBOAUT:

1.pacTBOp ATUIOBOTO COUPTA; 2.pacTBOP MIMIEPUHA; 3.pacTBOP ITIOKO3bI; 4.paCTBOP THAPOKCUIA KaJIbIHU.

JlaGopaTopHblii onbIT Ne 1. «BiiusiHMe pacTBOPUTEJIS HA TUCCONMAIIAION»

TeopeTnyeckas 4yacTb. Bo MHOTMX XJI0pH1ax MEPEXOIHBIX METAJJIOB CBA3U UMEIOT B 3HAYUTEILHON MEpE KOBAJICHTHBIN XapaKTep
. Manomnosipable pacTBOPUTENH (CIIUPT WM allETOH) COIBBATUPYIOT MOJIEKYJIBI 11esukoM. [Ipu qoGaBneHuu BoabI OHA
COJIBATUPYET MOHBI, BHI3bIBAS AJIEKTPOJIUTUYECKYIO AUCCOMAMIO . [[BEeT pacTBOpa mpu 3TOM U3MEHSIETCS, a
AIEKTPONPOBOIHOCTh PE3KO BO3PACTAET .
[IpakTryeckas yactb. Llenb paboThl: chopMupoBaTh MPEACTABICHUE O POJIA PACTBOPUTENS B AJICKTPOIUTHIECKON TUCCOIUAIUH.
llepeuenv 0amuukos yugpoesoii 1abopamopuu’. TaTINK FIEKTPOIPOBOIHOCTH .
Hononnumenvnoe 060pyoosanue. Ba BBICOKUX XUMUYECKHX cTakaHa (50 mir); cTekIsTHHAS MaJIovKa.
Mamepuanvt u peaxmuswt. CUCI2 6e3BOAHBIN (MMeeT KOPUYHEBBIH 1[BET . [ToyTydaroT, HarpeBas KpUCTAIIOTHAPAT B YaIKe JIJIs
BBITIAPUBAHUs . XPaHSAT B IUIOTHO 3aKPBHITOM COCY/E); alleTOH WM CIUPT .
Texnuka 6ezonacnocmu: 1 . CupT U alleTOH — roproune BeniecTBa. He ucnonb3oBaTh OTKpbITOE MaMs. CrieruaibHbIe MEphI
0€30MacHOCTH MPHU pabOTe ¢ TOPIOUUMH KUIKOCTAMU. 30eraTh momaianust Cojael Menu Ha KOXY U OJSXK]Ty, TaK KaK OHU
SJIOBUTBHI.
2 . IIpu monagaHuy CMBITh XOJIOIHOM BOJION O€3 MbLIa.
Hnempykyus K 8b1n0IHEHUIO!
1.B xumudeckuii crakan HacbinbTe ~0,5 1 6e3Boanoro xmopuaa meau (II) CuCl2 u naneiite ~25 mut cipTa WM aneToHa .
2.PacTBOpUTE BEILIECTBO, NEPEMEIINBAS COAECPKUMOE CTaKaHA CTEKISIHHOM MajlO4yKoW. ECau pacTBOPUTH COJIb MOJHOCTBIO HE
yAAETcsi, aKKypaTHO CJIEUTE MOJIyYEHHBIN pacTBOP B IPYrOM CTaKaH.
3.Ilorpy3ure B pacTBOp IIYI JaTUYMKA JIEKTPONPOBOTHOCTH U U3MEPHTE IEKTPOIPOBOTHOCTS .
4.00paTuTe BHUMaHUE Ha 1BET pacTtBopa. [Ipusneiite k pactBopy 25 mi Bojbl. [lepemernaiite, oOparute BHUMaHUE Ha
U3MEHEHHUE OKpacku. 5.M3MepbTe 37eKTPONPOBOAHOCTD MOTYYEHHOTO pacTBOpa .
Pe3ynbraThl u3MepeHuit/Ha0M0AeHI I
Bemectso DNEeKTPONPOBOJHOCTh B CIIUPTE DREKTPOIPOBOAHOCTD TTOCIIE JOOABICHUS
(arreTone) BOJIbI

Xnopua Meau
(1)

Bv1600b1: OTpa3uTh BIMSHUE PACTBOPUTEINS HA AJIEKTPOIPOBOAHOCTD COJIH.




KonmponvHuie sonpocwr: 1.0 4éM CBUAETENBCTBYET POCT 3JIEKTPONPOBOJHOCTH COJH MpH A00aBiIeHUU Boabl? 2 . [louemy
u3MeHsieTcs 1BeT pactpopa? 3 . Kak BiausieT npupoaa pacTBOPUTENS HA AIEKTPOIUTHUECKYIO TUCCOLUALINIO?

JlabopaTopHblii onbIT Ne 2. «CujibHbIE H CJ1a0ble JIeKTPOJIUTHDY

Teopernyeckas 4acTb. DJIEKTPOJIMTAMH HA3bIBAIOTCS BEIIECTBA, PACHAJAIOUIMECS HA MOHBI BCIEACTBUE BJIEKTPOIMTHYECKON
JTUCCOLUALIU. PaCTBOPHI 3JIEKTPOJIUTOB SIBJSIOTCS. TPOBOJAHUKAMH BTOPOTO POJia, TAK KaK MPOBOJAT SIEKTPUUECKUN TOK 3a CUET
1oHOB. 10 crmoCOOHOCTH K ANIEKTPOTUTHIECKON AUCCOIUAIINH SIEKTPOIUTHI YCIOBHO Pa3/IesIOT HAa CUIIbHBIC U CIIa0BbIe.
CunbHBIC SJIEKTPOJIMTHI IPAKTUICCKU TTOJTHOCTHIO TIMCCOIMUPOBAHBI HA MOHBI B pa30aBICHHBIX pacTBOpax . K HUM oTHOCSATCS
MHOTHE HEOPTaHUYECKUE COJIU, HEKOTOPHIE KUCTIOTHI U IIEJIOUH

. CnaGpie 37eKTPO- JUTHI JUIIH YACTUYHO JIUCCOIMUPOBAHBI Ha MOHBI, KOTOPHIE HAXOSATCS B JUHAMUYECKOM PABHOBECHHU C
HEJIMCCOIIMUPOBAHHBIMU MoJieKyJaMu . K c1abbIM 3JIEKTPOIUTAM OTHOCATCS MHOTHE OPTaHMYECKHE KUCIOTHI 1 OCHOBAHUS .
[Ipaktuueckas yactb. [Jenv pabomsi: ONIPENEIUTD, SIBIISIOTCS JIU BhIJJAHHBIEC BEIIECTBA CUJIBHBIMU WJIH CIIA0BIMU 3JIEKTPOJIUTAMHU
Ha OCHOBAHHH U3MEPEHUS JIEKTPOIPOBOTHOCTH UX PACTBOPOB .

llepeuenv damuuros yugpoesoii 1abopamopuu’. TaTINK FIEKTPOIPOBOIHOCTH .

Jlononnumenvroe obopydosanue. TpU XUMUYECKUX cTakaHa (25—50 M), mpoMbIBaJIKa C AUCTHUNIMPOBAHHOW BOJIOH .
Mamepuanvt u peaxmuswi. 10 %-HbIe pacTBOPHI COITHOM, a30THON M YKCYCHOHM KHUCITIOT (KENaTeNIbHO B KaIlleIbHUIIAX ),
dbuneTpoBanbHas Oymara .

Texnuxa 6e3onacnocmu: CobmogaiiTe Mepbl 6€301MaCHOCTH MTPHU padbOTe ¢ KUCIOTAMHU U IIEI0YaMH.

Hucmpyxkyus k 6b1n0aHeHUIo:

1.B Tpu crakana Haneunte 1o 25—>50 MI1 IUCTUIUTMPOBAHHOW BOJIBL.

2.B nepBblii cTakan 100aBbTe 1 Kamio yKCYyCHOM KUCIOTHI, BO BTOPOM — COJIIHOM, B TPETUN — a30THOM.
3.3mepbTe 37eKTpOnpOBOAHOCTD KaXI0TO pacTBOPa, BBITUPAs Uyl (GUILTPOBAIBHONW OyMaroil mociue

KaXXJ0T0 u3MepeHus . Pe3ynbprarsl H3MepeHun

Ne ripoObI [3HAYCHHE IEKTPOIPOBOTHOCTH, HassaHue BbIJAHHOIO BEILECTBA
MKCM/cM

1

2

3

Bv1600b1: OTpaszute NpUHAAJIEKHOCTh BEUIECTB K CUIIBHBIM U C1a0bIM 3J1eKTpoauTamM. KOHTpoIbHbIE BOITPOCHI:
1.ITouemy pacTBOp COJISIHOM KUCIIOTHI Jy4llI€ MPOBOAUT JIEKTPUUECKUN TOK MO CPABHEHHUIO C PACTBOPOM

YKCYCHOM KUCIOTHI? 2.K KaKuM 3J€KTPOJIMTaM OTHOCUTCS PACTBOP a30THOM KUCIIOTHI? 3 . 3agaHue aJis
nmoaroroBku k 'MA, BITP



DopMyIIbI TOJIBKO CIA0BIX 3JIEKTPOJIUTOB PEICTABIICHBI B PAY:
1.Ca(OH)2, H2S, H2S04 2.H2CO3, NH3-H20, H2S 3.KOH, KNO3, HCI 4.ZnS04, MgCl2, HBr

JleMoHCTpPaIIHOHHBIH ONBLIT Ne 2. «3yuyeHne BJIAMSTHUS PA3JMYHBIX (AKTOPOB HA CKOPOCTH PeaKIIUM)

Teopernyeckas gacth. CyImecTBYIOT pa3Hbie MoaU(HUKAIIMK MPUOOpa TSl U3YICHHUS XUMUYCCKUX peakiuid. B omHON KOHCTPYKITNU
pOJIb peakTopa BHIOJIHAET 00bIYHAS MPOOUPKA, B IPYrou, 6ojiee COBpeMeHHOH, — cocy JlanaobTa.

OpaHako TeXHUKA IEMOHCTpAIIUU IKCIIEPUMEHTA OCTAETCSl OJJUHAKOBOM. MEHsIeTCs JIMIIIb MOPSII0K CMEIIUBAHUS Pearupyrommx
BemecTB. CHauana B MpOOMPKY-peaKTop 3aJMBAETCS PACTBOP KUCIIOTHI, 2 B HETO MOMEIAETCsl TBEPAOE BEIIEeCTBO (IIUHK,
Mpamop).

[Ipaktuyeckas yacTh. [lenb paboThl: U3y4YUTh BIMSIHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMHUUECKOU PEaKIUH.

llepeuenv damuuxos yugposoii 1abopamopuu’. NATINK TEMIIEPATYPHI TNIATHHOBBIMA.

HononnumenvHoe obopyoosanue. puOOP NI U3YUEHUSI CKOPOCTH XUMHUYECKUX PEaKIIM; DJIEKTpUYECKasl TIIUTKA; CTaKaH
XUMUYecKuid Ha 250 MIT; mmaTenb; KpUCTAIUIN3aTop IS MPOMBIBaHUS cocy1oB JlanmonsTa; mpooupku [1X-21 (3 mr .) .
Mamepuanvt u peaxmusot. constaas kuciiota (4%-nerit); consaas kuciora (10%-Hbli); KyCOYKH MpaMopa; MOPOIIIOK MpaMopa;
yKcycHas kuciiota (6%- Hblif); TUHK; iepokcu Bogopoaa (3%-Heri); nuokcua Mapranna (IV) .

Texnuka 6ezonacnocmu: Co0nroaTh NpaBuiia paboThl ¢ KUCIOTAMHU M HarpeBaTEIbHBIMU JIEKTPUYECKUMU TPUOO- paMu .
Hnempykyus K 8b1n0IHEHUIO:

Onwvim 1.BnustHue npupo/ibl pearupyromux BeIeCTB Ha CKOPOCTh XMMHUYECKOW peakiiuu

B oHO KoneHo cocyna JlannonsTta Haneiite 3 M 1 M pactsop ykcycHoit Rucnotst ( 6%-Hblii pacTBOp), B IPYTroe KOJIEHO
noMecTute 2—3 TpaHynsl HUHKA. Bo Bropoii cocyn Jlan- nonbra Haffeiite 3 M 1 M consHoi kucnotsl ( 4%-Hbli), B 1pyroe
KOJIEeHO — 2—3 rpany’ibl uHKa . [Ipucoenunnte cocynbl JIaH101bTa K MAHOMETPUUYECKUM TPyOKaM.

Obpamume enumanue! OTHOBPEMEHHO MepeNenTe KUCIOThI B cocyax JlaHaonbTa K rpanyjaM uHka. CpaBHUTE YPOBHU
AKHUJKOCTH B MAHOMETPHUECKHUX TpyOKax. Ydaluecs J1ejatoT BbIBOJ O Pa3HOM CKOPOCTH XMMHUECKHUX PEaKIIHH .



Onvim 2. BiusHre KOHIICHTPAIMHN pPEearupyomruX BeIeCTB Ha CKOPOCTh XMMHUUYECKOM peaKkIiuu

B oxno konieHo cocyza Jlannonbra HaneiTe 3 M1 4%-HOW COJISIHOM KUCIIOTBI, B IPYroe KOJIEHO OMECTUTE
2—3 rpanynsl nuHKa . Bo BTOpoii cocyn Jlangonera Haneite 3 mu 10%-Hoi CONSAHON KUCTOTHI, B IPYyTrOe
KOJIEHO — 2—3 rpanyiisl nuHKa. [Ipucoeaunure cocyasl JIaHa0IpTa K MAHOMETPUUECKUM TPYOKaM.
OoOparure BHUMaHue! OJTHOBPEMEHHO MEPENIEHTE KUCIOTHI B cocyax JIaH0/IbTa K rpaHyJiaM LUHKa.
CpaBHUTE YPOBHHU KUJKOCTH B MAHOMETPUUECKUX TPyOKax.Yuanuecs AesialoT BbIBOJI O pa3HOM CKOPOCTH
XUMHYECKUX PEAKIIHA.

Onwvim 3. BiusHue TemMnepaTypbl pearupyromnux BeIECTB Ha CKOPOCTh XUMUYECKOM peakiiu

B onnHo koseHo cocyza Jlannonera HaneiTe 3 Mi 10 % COJSIHON KUCIIOTBI, B IPYroe KOJIEHO IIOMECTUTE
2—3 rpaHynsl HUHKA . Bo BTOpo# cocyn JlannonsTta Hanente 3 miut 10%-HOM cOmsi- HOM KUCIIOTHI,
HarpeToi Ha BoJsiHOM OaHe 1o 50 °C, B apyroe kojeHo — 2—3 rpaHy’isl HuHKa. [Ipucoennnure cocy bl
Jlanao0aBTa K MAHOMETPUYECKUM TPYOKaM.

OoOparure BHuManue! OTHOBPEMEHHO MEpeEeTe KUCIOTHI B cocyaax JIaHa0/IbTa K rpaHyiaM UHKA.
CpaBHUTE YPOBHHU KUJKOCTH B MAHOMETPUUECKUX TPyOKax. Yualuecs AENaroT BbIBOJ O pa3HOU
CKOPOCTH XUMUYECKUX PEAKIUH .

Onvim Ne 4. BnustHue NOBEPXHOCTH COITPUKOCHOBEHUS PEarupyroinuX BEIeCTB Ha CKOPOCTh XUMUYECKOU
peakuuu

B onno xoneno cocyzaa Jlanmonpsra HanenTe 3 Mit 4%-HOM CONSTHOM KUCIIOTHI, B IPYTO€ KOJIEHO MTOMECTUTE
1 r MpamMopa, B3sTOrO B BHE Kycouka. Bo BTopoii cocyn JlannonbTa HanenTe 3 mu 4%-Hoit CONsTHOM
KHCJIOTBIL, B Jpyroe KojeHo — | r nopomika mpamopa. IIpucoenunure cocyasl JIangonsra K
MaHOMETPHUYECKUM TPYOKaM.

Obpamume enumanue! OTHOBPEMEHHO TepesieiiTe KUCIOThI B cocynax JlaHaoapTa K MpaMopy LIMHKA.
CpaBHUTE YpOBHU KHJIKOCTH B MAHOMETPUUECKHUX TpyOKax. Ydaluecs IeiatoT BbIBOJ O Pa3HONH CKOPOCTH
XAMHUYECKUX PEAKIUN.

Onwvim 5. BiivsiHie KaTanu3aTopa Ha CKOPOCTh XMMUYECKOM peakiuu

B crakan ¢ Bojo#, Harpetoit 10 50 °C, nmoMectuTe 2 1eMOHCTpallMOHHbBIE TPOoOUpKH ¢ 2 Mt 3% -HOTO
pacTBopa nepoKcua BoAopoia. Beiaep:kuBatoT NpoOUpKHU B BOAE OKOJIO 2 MUH. M3BiekuTe npoOupKu 13
BOJASHOM 0aHU M IPOJEMOHCTPUPYITE yHaIIUMCS pe3yJbTaT — Ha CTEHKaX MPOOUPKHU MOSIBUIMCH ITY3bIPBKH



raza kuciopoza. B onHy u3 npoOupok BHECHTE HAa KOHYMKE IInaTesns quokcu Mapranmna (IV) .
Habmrogator sHEpruyHOe BbIJEICHHE KUCIOPO/Ia.

Konmponwnuvie sonpocwr: 1.0T kakux pakTopoB 3aBUCUT CKOPOCTh XuMudeckoi peakiuu? 2.Ilouemy
pa3iioKeHue MepoKcuia BOAOPOIa B MPUCYTCTBUM Huokcuia Maprania (IV) cHadana uaét oueHs ObICTPO,
a 3aTeM 3aMeJIAeTCs?

3.3amanHus A pa3BUTHS (PYHKIIMOHAIBHON TPaMOTHOCTH:

B Tpu onuHakoBbIie MPOOUPKH YUEHUKH HAIHWIIN 110 S5 MJI pacTBOPA COJITHOM KUCIOTBI OJITMHAKOBOM
KOHLIEHTpaluu. B nepByro npoOUpKy MOJIOKUIU CTPYKKH KEJe3a, BO BTOPYIO — CTPYXKKH LMHKA, B
TPEThIO — CTPYKKH HEU3BECTHOIO CBETJIOTO SIPKO OJIECTSILEro

Metasuia. Hanboliee MHTEHCUBHO BBIICIIEHUE ra3a HaOMI0AaId B TPEThEN

pOOUpPKE C HEU3BECTHBIM METAJUIOM. Bo BTOpo#i MpoOupKe ¢ HUHKOM

MHTEHCUBHOCTD BBbIJICJICHUS Ta3a OblJIa MEHbIIIE, UeM B TpeThell. B mepBoi

IpOOUpPKE C KeJIe30M UHTEHCUBHOCTD BbIJIEICHMSI ra3a Obljla HAaMMEHBIIEH.

a)/lelicTBue Kakoro akTopa, BIUSIOIIETO Ha CKOPOCTh Peakluy, HaOII0AaIu

yuamuecs? 0) Kakoii MeTayur MOT HaXOAUTHCS B TPEThel mpooupke? 3anuiure

ch

Ha3BaHHUE MeTalIa.
4.Ha rpa¢uke npencrapieHa 3aBUCUMOCTb KOHIICHTPAILIMH UCXOIHBIX BEIIECTB U
IIPOYKTOB PEAKLIMH OT BPEMEHU IIPOTEKAHUS PEAKLINHN:
Puc. 20. I'paduk 3aBUCUMOCTH KOHLIEHTPALIMU UCXOHBIX BELIECTB U MPOIYKTOB
peaKuuu OT BpEMEHH NPOTEKaHUs PEaKIIUU
Onpenenure, Kakast KpuBasi ONMCHIBAET N3MEHEHUE KOHLEHTPAUHA HCXOAHBIX BEIIECTB, a KaKas — IPOJIYKTOB
peaKuumu.

Ty



