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Pabouyas nmporpamma 1mo Xumuu 111 8—9 KJIaCCOB € UCIIOJIL30BaHUEM

ob6opynoBanust «IlIK0ILHOr0 KBAHTOPHYMa»

Ha 0aze «lllkosbHOTO KBaHTOpHYyMa» OOECIIEUMBACTCS peaiu3alys o0pa30oBaTeIbHBIX
IPOTPaMM  €CTECTBEHHO-HAYYHOW W TEXHOJIOTHYCCKOH HAMpaBIEHHOCTH, pa3pa0OTaHHBIX B
COOTBETCTBHHU C TPeOOBAaHHUAMHU 3aKOHOJATEIhCTBA B chepe 00pa3oBaHUI U C YIETOM PEKOMEH NaIhi
®denepanbHOTO oreparopa y4eOHOro mpeaMeTa « XUMHUs.

O6pa3oBaTenpHas IporpamMMa I03BOJISIET HHTETPHPOBATh PEaTH3yeMbIe TOOXOIBI, CTPYKTYPY U
coJlep)KaHue MPH OpraHu3aIu 0O0ydeHUs XUMUU B 8—9 Kiaccax, BRICTPOCHHOM Ha 0ase J1to0oro w3
JIOCTYITHBIX y4eOHO-MeTOqrIecKnuX koMIuiekcoB (YMK).

UcnonezoBanne obopymoBanusi «llIkonpHOrO KBaHTOpUyMa» MpU peaIH3aldyl JTaHHOM
OIlno3BossieT co3nark yCaoBUsL:

*  JUIA PaCHIMPECHUS CONCPIKAHUS MIKOIBHOTO XUMHUECKOTO 00pa30BaHus;

*  JUIA MOBBIIICHUS TO3HABATEIBHOW aKTHBHOCTH 00YYaFOIIMXCS B
€CTeCTBEHHO-HAy4YHOHOOJ acTu;

* Ui pa3BUTHSA JIMIHOCTH PeOEHKA B Iporiecce 00yIeHHS XUMHH, €T0
CIOCOOHOCTEH,(hOPMHUPOBAHKS U YIOBICTBOPEHHS COIHMATIBHO 3HAYNMBIX HHTEPECOB U
MoTpeOHOCTEH;

* 1 pabOTHI C OaPEHHBIMHE IIKOJILHUKAMH, OPTaHU3AIMU UX Pa3BUTHUS B

Pa3NUYHBIX 00IacTsIX 00pa30BaTENBHOM, TBOPUECKOH NEATEIFHOCTH.

Bo3spacr geteii, yuacTBYIOIIUX B peaslM3allii JaHHOH JOIOIHUTEILHOW 00pa3oBaTeNbHOM MpOrpaMMBbl
kosebnercss or 14 mo 16 yer. B KOMIEKTHB MOTYT OBITH NPUHITHI BCE JKENAIOIINE, HE HMEIOIIHE

HPOTHBOIOKA3aHUI1 110 3J0POBBIO.
Cpoku peanuzanuy nporpaMmmsl: 1 rox.

[Inanupyemble pe3yIbTaThl OCBOSHHS YIEOHOTO NMPEIMETa XMMUHUC ONMCAHUEM

VHHUBEPCANBHBIX yUeOHBIX AeHCTBHUI, JOCTHTAEMBIX 00YJIarOIIMUCS

Jluunocmmuoie pesyiomamabl

Obyuarowuiicst NOIYYUM 803MONCHOC O (POPMUPOBAHUSL CLEOYIOUSUX
auunocmuvix YVJI[:

s ompeneneHHE MOTHBAIMH U3YUIEeHUS YIeOHOTO MaTepraa;

*  OIICHUBAaHHWE YCBaMBAEMOTr0 y4eOHOTO MaTepuaa, UCXOIS U3 COIHATbHBIX 1
JUYHOCTHBIX [IEHHOCTEH;

*  TOBBIIICHUE CBOETO 00PA30BATEIILHOIO YPOBHS M YPOBHS TOTOBHOCTH K M3YUCHHIO
OCHOBHBIX UCTOPUYECKUX COOBITHH, CBI3aHHBIX ¢ HCTOPHEH Pa3BUTHS XUMHH M OOIIECTBA;

*  3HaHHE MPaBHI MOBEICHUS B YPE3BBIYAMHBIX CUTYAIIUX;

. OIICHWBaHUE COIMATILHON 3HAUNMOCTH MPO(ECCHil, CBI3aHHBIX C XUMUECH;

*  BJAJCHHE NMPaBUIAMHU OE30MACHOT0 OOPAIEHHS C XUMUICCKUMHE BEIECTBAMH U

000pyTI0BaHHEM, MPOSIBIICHUE SKOJIIOTHYECKON KYJIbTYPHI.
Memanpeomemuule pesyrvmamol

Pecynamusnvie
Obyuarowuiicss NOIYYUmM 803MOACHOCIY 018 POPMUPOBAHUS CLEOYIOUUX



pezynsamuenvix YV/I:

*  IIeNeToyiaraHue, BKII0Yast IOCTAHOBKY HOBBIX IEINeH, IpeoOpa3oBaHe
IIPaKTUYECKON 3a/1ayil B IIO3HABATENIbHYIO, CAMOCTOATENLHBIA aHaIU3 YCIOBUM HOCTHXKEHUS LIEJId Ha
OCHOBE Y4€Ta BBIICIICHHBIX YYUTEIEM OPHEHTHPOB NEHCTBHSI B HOBOM YUeOHOM Marepuare;

IUIaHUPOBAHHUE ITYTH JOCTHKCHUA HCJ’ICIZ;

. yCTaHABJIMBAHHE IEJIEBBIX IPHOPUTETOB, BHIIEICHNE allbTEPHATHBHBIX CIIOCOOOB
JIOCTHKEHUS 11e7T B BBEIOOp Hambomee 3¢ dekTHBHOTO criocoda;

. YMEHHUE CaMOCTOSTEIBHO KOHTPOJIUPOBATH CBOE BPEMs U YIIPABIIATH UM;

. YMEHHE IPUHUMATh PEIICHHS B TPOOJIEMHON CUTYaIUH;

. MOCTaHOBKA YYeOHBIX 3aJ1a4, COCTaBJICHHUE IJIaHa U TIOCIIe0BATEIIbHOCTH
JICHCTBHIA;

. OpraHM3alys padoyero MecTa IMpH BBITIOTHEHUH XUMHYECKOTO SKCIIEPUMEHTA;

. MPOTHO3UPOBAHUE PE3YJIbTATOB OOYYCHHUs, OIICHWBAHHE YCBOCHHOTO MaTepHala,

OLlIEHKa KA4ecTBa M YPOBHSA IMOJIYYEHHBIX 3HAHHM, KOPPEKHIMSA IUIaHa M Crocoba MEHCTBHS IpH
HEOOXOIUMOCTH.

Losnasamenviivie OOyYarOWUILC ROYYUIN BO3MONCHOCID 07151 (POPMUPOBAHUSL

caedyiouux nosHasamenvrvix YVJ/I:

. TIOUCK | BBIJCNICHUE HH(OPMAITUH;

. aHAJIN3 yCJIOBHW W TpeOOBaHWA 3ajadd, BBHIOOP, COIMOCTaBICHHWE M OOOCHOBaHUE
crioco0a perieHus 3a1a4u;

. BBIOOp HamOosee 3()(EKTHBHBIX CIMOCOOOB pelmIeHWs 3aJadyd B 3aBUCHMOCTH OT
KOHKPETHBIX yYCIIOBUH;

. BBIBIDKCHHE U 00OCHOBAaHHWE TUTIOTE3bI, BEIOOP Ccrocoba e€ IpOBEepKH;

. CaMOCTOSITEIFHOE CO3IaHWE AITOpPUTMA MOEATSIFHOCTH TIPH PEHICHHH MpolieM
TBOPYECKOTO ¥ IIOMCKOBOTO XapaKTepa;

. YMEHUS XapaKTePH30BaTh BEIIECTBA 10 COCTABY, CTPOCHHUIO M CBOWCTBAM;

. OTIMCHIBAaHUE CBOMCTB: TBEPHABIX, XUIKUX, ra3000pa3HBIX BEUICCTB, BEINEICHUE HX
CYIIECTBEHHBIX MIPU3HAKOB;

. n300pakeHHe COCTaBa MPOCTEHINMX BEIMIECTB C MOMOIIBI0O XUMHYCCKAX (OPMYyNT U
CYIIHOCTH XUMHYCCKUX peaKL{I/Iﬁ C IOMOIIBKO XUMHUYECCKHUX ypaBHeHHﬁ;

. IpOBEJICHUE HAOIIONEHUM, ONMCAHHWE MPU3HAKOB M YCIOBUM TEUCHUS XMMHYECKUX
peaKiuii, BBIMOIHEHNE XUMUYCCKOTO JKCIEPUMEHTa, BBHIBOJBI Ha OCHOBE aHaIM3a HAONIOJCHUI 3a

OKCIICPUMECHTOM, PCHICHUEC 3a/iaY, MMOJYUCHHUC XUMHUYECKOMN I/IH(l)OpMa]_II/II/I 13 pas3IMYHbIX UCTOYHHUKOB,

. YMEHUE OPTaHU30BBIBATH UCCIIENOBAHUE C LIEIIBIO IPOBEPKU TUITOTES;
. yYMEHHE JeaTh YMO3aKIIUeHNs (MHAYKTHBHOE U 110 aHAJIOTHH) U BBIBOJBI;
. yMeHHe OOBEKTHBHO OIIEHWBaTh HMH(POPMANWIO O BENIECTBaX M XUMHUYECKHX

nponecCcax,KpUuTUICCKU OTHOCHUTLCA K HCCBI[OHay‘IHOIZ I/IH(l)OpMaL[I/II/I.

Kommyn uxom iien vie Obyuarowuiics ROIY4UmM 03MONCHOCHb OISl

gopmuposanus credyowux
KommyHuxamusHnolx YVJ[:
. IIOJIHOE W TOYHOE BBIPAXKEHHE CBOMX MBICICH B COOTBETCTBMM C 33Jad4aMHd M
YCIOBUSIMUKOMMYHHKAIUH;
. aJCKBATHOE HCIIONBb30BAHUE pEYEBBIX CPEACTB JUISI YYacTHsd B JUCKYCCHM U
apryMeHTaIluy CBOEH TO3WIIMU, YMEHHUE TPEJICTABISATh KOHKPETHOE COJIEPIKaHUE C COOOLICHHEM €T0 B

MUCBMEHHOM M YCTHOM (opMe, onpeaesieHne Croco00B B3aUMOCHCTBHSL, COTPYAHHYECTBO B ITOMCKE U



cbope nHpopmanuu;

. ydacTHe B JMaNore, IUIAHUPOBaHWE OONIMX CIIOCOOOB  paboThl, IPOSBICHHE
YBaXHUTEJIBHOTO OTHOLICHHS K IPYTHM YUYaI[HMCS;

. OITUCaHKE CO/ICPIKAHMS BBIMIOIHICMBIX JICUCTBHUI C LIETbI0 OPHEHTUPOBKU B IPEIMETHO-
MPAKTHYECKOHN e TeIbHOCTH;

. YMEHUSI YUUTHIBATh Pa3HbIC MHEHUS U CTPEMUTHCS K KOOPIAMHAIMY Pa3THYHbIX TTO3UIIHI

B COTPYAHUYECCTBE;

. (dopMynupoBaTh  COOCTBEHHOE MHEHWE W  IO3UIMIO, apryMEHTHUPOBaTh M|
KOOPAWHHUPOBATH €€ C MO3MIHUAMH MapTHEPOB B COTPYAHUYECTBE IPH BEIPAOOTKE OOIIET0 peIIeHHs
BCOBMECTHOH JICSITENILHOCTH;

*  OCYIIECTBIIATH B3aMMHBIH KOHTPOJIb M OKa3bIBaTh B COTPYAHHUYECTBE HEOOXOIUMYIO B3aH-
MOIIOMOIIIb;

* IUTAaHUPOBATH OOIIME CIOCOOBI PAOOTHI; OCYIIECTBIISATH KOHTPOJb, KOPPEKIHIO, OLEHKY
JeicTBui mapTHEPA, yMETh YOexK1aTh;

. UCIIOJIB30BATh AJEKBATHBIC SI3BIKOBBIC CPENCTBA JUISI OTOOpPaKCHMS CBOMX UYBCTB,
MBICIIEH, MOTUBOB U HOTpeOHOCTEH; OoTOOpaxaTh B peud (OmHMCaHHE, OOBICHEHUE) COJEp)KaHHE
COBEpIIAEMBIX JEHCTBHH, Kak B (hopMe IPOMKOH coLManu3upOBaHHON peun, Tak U BHopMe BHYTpEHHEH
peun;

* pa3BUBAaTh KOMMYHHMKATHBHYIO KOMIIETEHTHOCTb, HCIOJB3ysd CpEACTBA YCTHOH U
MICPMEHHOH KOMMYHHKAIMH IpH paboTe ¢ TeKCTaMH ydeOHHWKa M JOMOIHUTEIBHOH JINTEepaTypoH,
CTPaBOYHBIMHU TAOJIHIIAMH, TIPOSBIIATE TOTOBHOCT K YBOKEHHIO MHOW TOYKH 3PEHUS P 00CYKIEHHH

PE3yNIbTaTOB BBHIIOMHEHHOH PaOOTHI.

IIpeomemnmnule pezyromamal

Obyuarowuticss HaAyuumcs:
* MPUMEHSTHh OCHOBHBIE METO/IbI TO3HAHMS: HAOIIOJCHNE, U3MEPEHHE,
SKCIEPHMEHT;
* ONHCHIBATh CBOHCTBA TBEPABIX, KUIKUX, I'a3000pa3HBIX BEHICCTB, BBIICISI MX CyIIIe-
CTBCHHBIC TIPH3HAKM;
*  pacKpBIBaTh CMBICI 3aKOHA COXPAHECHHUS MAcCHl BEIIECTB, AaTOMHOMOJICKYIISIPHON
TEOPHU;
*  pa3nMYaTh XUMHUYECKHUE U (pU3NUecKue SBICHNUS, HA3bIBATh MPU3HAKN U YCIIOBHS
MMPOTCKAaHUA XUMHNYICCKUX peaKL{Hﬁ;
* coOmoaate npaBuia 6e30nacHol paboTHI IPY IPOBEACHUH OIIBITOB;
*  II0JIB30BATHCS TAOOPATOPHBIM OOOPYIOBAHUEM U ITOCYIOM;
*  TOJy4YaTh, cOOUpaTh ra3000pa3HbIC BEIIESCTBA U PACTIO3HABATD UX;
*  XapakTepuzoBaThb  (U3MUECKME M  XUMHYECKHE CBOICTBA  OCHOBHBIX  KJIACCOB
HECOPraHUYCCKUX COCHHHGHHﬁ, MPOBOAUTH OIIBITHI, TIOATBEPIKAAONINE XUMUYCCKUC CBOICTBa
M3YYEHHBIX KJIACCOB HEOPTaHMYECKUX BEIIECTB!
*  pacKpbIBaTh CMbICI MOHATHS «PACTBOPY», BBIYUCISATH MACCOBYIO JIOJIIO PACTBOPEHHOTO BEIECTBA B
pacTBope, TOTOBUTH PACTBOPHI C OIMpeneIEHHON MacCOBOM J10JieH paCTBOPEHHOTO BEUIECTBA;
*  XapaKTepH30BaTh 3aBHCHMOCTh (DU3UUECKHX CBOMCTB BELIECTB OT THIIA KPUCTAJUTHYECKOU
pCH_IéTKI/I, OINpEACIATh BUJ XHUMHYCCKOH CBSI3H B HCOPraHNYCCKUX COCIUHCHUAX

M pacKpbIBaTb OCHOBHBIC IIOJIOKCHUSA TCOPUHN SHCKTpOHPITI/I‘{CCKOﬁ JUCCoHaIMM, COCTaBJIATh



YpaBHEHUS 3JICKTPOIUTHUECKOM JUCCOIMAIINN KUCIIOT, IEJI0YeH, COel U peakuii HOHHOTO OOMEHa;

*  pacKpbIBaTh CYIIHOCTh OKHCIHTEIbHO-BOCCTAHOBUTEIILHBIX PEAKIIMNA, OTIPEACIATh OKHC JIUTENb U
BOCCTaHOBHTEJb, COCTABIISITh YPAaBHEHHUSI OKUCIIUTEIEHO- BOCCTAHOBHTEIBHBIXPEAKIIHH.

*  Ha3bIBaTh (DAKTOPEI, BIUSIOIINE HA CKOPOCTh XMMUYECKON peaKIuy;

*  XapaKTEepPH30BaTh B3aUMOCBS3b MEXIY COCTaBOM, CTPOSHHEM W CBOWCTBAMH HEMETAIUIOB U
METAJIJIOB;

*  MPOBOJIMTH OIBITHI 1O IMOJYYESHUIO ¥ U3YICHUIO XUMUIECKHX CBOWCTB Pa3IMUHBIX BEIICCTB;

*  I'PaMOTHO OOpAaIIaThCs C BEIIECTBAMH B IOBCEIHEBHON KU3HH.

Obyyarowutics nOIYYUM B03MONICHOCHb HAYYUMBCA
. BBIIBUTaTh U IPOBEPATH SKCIIEPUMEHTAIILHO TMIIOTE3bl O XUMUYECKUX CBOMCTBAX BEIIECTB Ha
OCHOBE MX COCTaBa U CTPOCHUS, UX CIIOCOOHOCTH BCTYNATh B XUMUYECKHE PEAKIINU, O XapaKTepe U MPOIYKTax
Pa3IMYHBIX XUMHUECKUX PEaKIIHiA;
. XapaKTepU30BaTh BEIIECTBA [0 COCTAaBY, CTPOCHHUIO U CBOMCTBAaM, yCTaHABJIMBATH IPUYMHHO-

CJICACTBCHHBIC CBA3U MCXKAY JAaHHBIMU XapaKTCPUCTUKAMU BCIICCTBA,

. COCTaBJISITh MOJIEKYJISIPHbIE W TIOJHBIE HOHHBIE YPAaBHEHHS IO COKPAIIEHHBIM HOHHBIM
YpaBHEHUSM;
. IIPOrHO3UPOBATh CIIOCOOHOCTH BelIeCTBa MIPOSBIIATD OKHCIIUTENIbHBIE WIH

BOCCTaHOBHUTENBHBIC CBOICTBA C YIETOM CTENCHEH OKUCIICHHUS DJIEMEHTOB, BXOISIINX B €T0 COCTAB;

. BEIIBUTATh W TIPOBEPATH DSKCIEPHUMEHTATBHO THIIOTE3BI O pe3ylbTaTaX BO3ICHCTBHUS
pa3NuYHBIX (paKTOPOB Ha M3MEHEHHE CKOPOCTH XUMHUYECCKOHN PEeaKIInH;

. WCTIONB30BATh TMPHOOPETEHHBIE 3HAHHS UL OKOJOTMYECKH TPAMOTHOTO IIOBEICHUS B
OKpyXarolieH cpene;

. HCIIONB30BaTh MPUOOPETEHHBIE KIIFOUEBBIE KOMIIETCHLMH MPHU BBINOJHEHHH MPOECKTOB H

peuicHun Y‘IC6HO'I/ICCHe}10BaTeJ'H>CKI/IX 3a1a4 1o U3y4YCHUIO CBOﬁCTB, CII0CO00B MOJIYy4YCHUS U paCIlO3HABaAHUA

BEIIECTB:

. 00BEKTUBHO OI[EHUBATh MH(POPMAIIMIO O BEIIECTBAX M XMMUYECKUX HpoIieccax:

. OCO3HABaTh 3HAUYEHUE TEOPETUYECKUX 3HAHUHI 10 XUMMHU Ul NPAKTUYECKOH AEATEIbHOCTH
YeIIOBEKa!

. CO371aBaTh MOJEIH M CXEMBI IS PEIICHHS y4eOHBIX M IO3HABATENbHBIX 331ad; IIOHUMATh

HCO6XO,I[I/IMOCTI) CO6J'IIOI[CHI/I$I HpCHHHC&HI/Iﬁ, npeaiiara€MbIX B HHCTPYKIUAX IIO HMCIIOJIB30BAHUIO JICKAPCTB,

CPEICTB OBITOBOW XMMHUU H JIP.



MarepuajbHo-TexHUYecKas 0a3a

MarepuanpHo-TexHH4YecKkas 6a3a «l1IkoapHOr0 KBaHTOpPHUYMa» BKIIIOYAaeT B ce0s COBpEMEHHbIe
U Kiaccudeckre npubopsl. [locnenHue NponnM MHOTOJETHIOW anpoOanyio B IIKOJIE M ITOMYYHIIN
npu3HaHKUe y yuurteneil xumun. K HUM oTHOCHTCS: TPpHOOp VISt IEMOHCTPALIUH 3aBHCH MOCTH CKOPOCTH
peaky OT pPa3NWYHBIX (AKTOPOB, armapar Ui MPOBEACHHS XMUMHYECKHX pPeakiuil, mpuoop st
OITBITOB C 3JIEKTPUIECKUM TOKOM, ITPUOOP VIS H3yUEHUsI COCTaBa BO3/yXa M MHOTHE JIpyrre. Y UUThIBas
NPaKTHYECKUH ONBIT MPUMEHEHHS JAHHOTO 000pYy0BaHUS HAypOKaX XMMHH, MBI JaUM JIHIIb KPaTKOe
omucaHue mprnOopoB. OCHOBHOM akIEeHT C/eJiaeM HAONMCaHWM IU(POBBIX JabopaTopuii M HuX

BO3MOKXHOCTSX.

CnpaBOYHUK

Hugposan (komnvromepnas) nabopamopus (LIJI), 1uporpaMMHO-aIapaTHBINA
KOMIUIEKC, JaTYUKOBas CHCTEMa — KOMIUIEKT y4eOHOTO OOOpYJOBaHHWs, BKIHOYAIOIINI
WU3MEPHUTEIBHBIN OJI0K, HHTEPdEc KOTOPOTO MO3BOJSET 00ECIEUNBATh CBA3b C MEPCOHATBLHBIM
KOMIIBIOTEpPOM, M Ha0Op JaTYMKOB PETUCTPUPYIOIIUX 3HAYCHHUS Pa3NUYHBIX (UINUECKUX
BEJIMYMH.

Jamuuk memnepamypst naamuHoGvi — TIPOCTOM U HAAEKHBIM JaTUYUK,
MpeaHa3HaueH 715 U3MEPEHHS TEMIIEpaTyphl B BOJHBIX PACTBOPAX U B Ta30BBIX Cpelax.

Nmeet pazinuunbiii Auana3on uzMepenuit ot -40 1o +180 [C. TexHuyeckue XapaKTepUCTHKH
JIaTUYMKa yKa3aHbl B HHCTPYKIIMH 1O SKCILTyaTalluH.

Jamuuk memnepamypst mepmonapuulii TIpefHA3HAYEH U1 WU3MEPEHHS

temnepatyp 1o 900 [C.
Hcnonp3yercss mpH  BHIMOMHEHWH paboT, CBS3aHHBIX C H3MEpPEHHEM
TEMIIEpaTyp IUIaMEHH, IJIABJICHUS U PA3JIOKCHUS BEIIECTB. :
Hamuux pH nipennasHaueH 1y M3MEPEHUs BOJOPOIHOTO mokasarens (pH).
B HacTosimiee BpeMs B IIKOJMY HOCTYMAalOT KOMOHMHHPOBAHHBIC I[aT‘lI/IKI/I,F
COBMEINAIOIINE B ce0€ CTEKJISTHHBIIN IEKTPOJL C AIEKTPOJIOM CPaBHEHUSI, UTO
Je- JaeT paboTy MO M3MEPEHUIO BOJOPOAHOTO IIOKaszaTens Ooiee
koMmpopTHoii. [lnanaszon n3mepenuit pH ot 0—14.
Hcnonp3yercss i M3MEpEeHHUs] BOJOPOAHOTO ITOKAa3aTels
BOJIHBIX PAaCTBOPOB B PA3JIMYHBIX HCCIIEIOBAHUSIX OOBEKTOB
OKpYKalolleH Cpesbl.
Jamuux onmuueckoii niomuocmu (KOJIOPUMETP)
— IpeAHAa3HAuCeH ISl U3MEPEHHSI ONTHYECKOH IIIOTHOCTH
OKpalEHHBIX PacTBOPOB (puc. 1). Vcnionb3yercs npu uzyueHuu teM «PactBops», CKOpoCTb

XUMHYCCKHUX peaKme/'I», OMPEACIICHNU KOHICHTPAIUN OKPAIICHHBIX NOHOB UJIN COC,ZII/IHCHPIﬁ.



B KOMNNeKT BXOAAT AaTYMKM C Pa3/IMYHON ANIMHOM BOJIH MOTYNPOBOAHMKOBBIX MCTOYHMKOB CBeTa: 465
n 525 HM. O6bEM KiOBeTbl cocTaBnseT 4 Mn, AnMHA ontudeckoro nytv — 10 MM. Jaruymx
3/1eKTPONpPOBOAHOCTH NPeAHA3HAYeH ANSl U3MEPEHMSI YAETbHON 3M1EeKTPONPOBOAHOCTU XXMUAKOCTEMN,
B TOM YMC/le U BOAHbIX paCTBOPOB BELLECTB. [IPUMEHSIETCS NPU N3yYEHUM TEOPUM SNEKTPONUTUYECKON
AMccoumaLnMm, XapakTepucTuK BOAHbIX PacTBOPOB.

Aarynk xsaopng-noHOB VICMoNb3yeTcs AN KOMMYECTBEHHOMO OrpefeneHns coaepXXaHus MOHOB
X7opa B BOAHbIX pacTBopax, MO4YBe, MpoAyKTax nmMuTaHua. K JaTtumky  nOAKIYaeTcs
NoHocenekTnBHblM  anektpoa (MC3) (pabouwmii 3nekTpoa), NOTeHUMan KOTOpOro 3aBUCMT OT
KOHLEHTpaUMKN onpeaensieMoro MoHa, B AaHHOM Cilydae OT KOHUeHTpauuu aHnoHos CrIl. MoTeHuman
NC3 onpenenstoT OTHOCUTENBHO 3M1EKTPOAA CPaBHEHUS, KaK NpaBuio, xnopcepebpsHoro.

Ha PHUCYHKE 2 mokazaHa 06HIa$I cxeMa ucnois3oBanus UCD i1 KOJIUYeCTBEHHOrO OnpeacICHUA

KOHIIeHTpaiuy (akTuBHOCTH") pasmnusbix noHos: CI, NO NH ¥, Ca**. OcuoBHoii
3 4
KoMIoHeHT Jitoboro UCD — memOpaHa, KoTopas pa3ueisieT BHYTPEHHUH pacTBOp C MOCTOSHHOMN
KOHIICHTpalMeil OIpenesieMoro HWOHa M HUCCIEOyeMBIH pacTBOp, a TaKKe CIYKUT CPeICTBOM
AIIEKTPOTUTHIECKOTO KOHTaKTa MEXKIYy HUMH. MeMOpaHa o01aaeT HOHOOOMEHHBIMU CBOMCTBAMH, IIPHUEM
MPOHMIIAEMOCTE €€ K HIOHaM Pa3HOT0 THIA Pa3INdHA.
3ampermaercst TporaTb MeMOpaHy JJIEKTpoJa MalbllaMUd ¥ TPHBOAUTH €€ B CONPHUKOCHOBEHHE C
TBEpABIMH TOBepXHOCTIMH. [lpn xpanennn MCD gyBcTBUTENbHAS YacTh AaTdyWka (MeMOpaHa) JOIDKHA
OBITH 3alllMIICHa CIEIHANGHBIM KOJIMadkoM. He moImyckaercst MCIONb30BaTh AIIEKTPOIBI C ITOIUMEPHOM
MeMOpaHOH B cpemax, COAEpKAlIuX JIETyYHe BEUIeCTBA WM OpTaHHUYECKHe pacTBoputTenu. He ciemyer
ucnons3oBath UCO B cuibHbIX okuciutensx. [nurensHoe HaxoxnaeHue MCD B pacTBopax KpemKux

KHCJIOT WK IIeNI0YeH IPUBOANT K PE3KOMY U HEOOPaTUMOMY COKpAIICHHIO CPOKA CITY>KOBI AIEKTPO/Ia.

Puc. 2. YcTaHOBKA JUIs ONIpe/ie-NEeHUs] KOHIIEHTpauuu (AKTUBHOCTH) XJIOPUA-HOHOB B pacTBope. A: 1 —

KOPIYC JaTYMKa [UTS OMPeIeTCHHS
C1 -uonos; 2 — paznpém Micro

: USB 11 HoaKIIIOUeHNs K

XTSI TOJIKITFOYEHHS Pabo-4ero
\ aneKTpoja: 4 — pa3bem
JUISATIOIKITIOYEHUS DJIEKTPOIa
cpaBHe-HUs. b: 1 —
HMOHOCEJIEKTHBHEIN dIICKTPOT

(pabouwnii sexTpon);



2 — BIIEKTPOJ
CpaBHEHHUS (XJIOp-

cepeOpSHBIIA AIIEKTPO); 3

— Mar-HUTHas MeIanka; 4

— SIKOPb MarHUTHOU

MCEIIaJIK1

CnpaBoYHHK

AAAN A AINAANAAN

IpeHa3HAuEeH JUIIKOINYECTBEHHOIO OIpEIeNIEHHsI HUTPATOB B
pa3-JIMYHBIX 00BEKTaX OKPYIKAIOIIeH Cpeibl: BOJE, OBOLIAX,
¢bpyKTax, KOIOACHBIX U3AETUAX U T. 1. MuKpockon yughpoeoii
MpeHa3HaueH I U3-yueHUs (OPMBI KPHCTANIOB U

HaOJII0IEHNS 3aPOCTOM KPUCTAJLIOB.

Annapam 0aa nposedenus xumuueckux pe- axuyuii (AIIXP)
MpeIHa3HauYeH Uil TIONydCHUS W JIEMOHCTPAUH CBOWCTB
TOKCHYHBIX TApOB W Ta- 30B. OJTH BEIIECTBA IMOIYYAIOTCS B
KoJs10e- peakTo- pe, Ipy HarpeBaHuu (Win 0e3 HarpeBaHus) ra3o-
oOpa3HBIe BEIIECTBA IIPOXOMAT UYepe3 IIOTIOTH- TeNbHBIE"
€MKOCTH (HacaJKW) ¢ pacTBOPAMHUPEAreHTOB, BCTYIAIOT C HUMH
B peakmuio {puc. 5). N30BITOK Ta3a MOTIOMIAETCS KUIKAMH U
TBEPIOBI- MU pEAarcHTaMH, a TaKXKe aKTHBHPOBAHHBIM YTIEM.
Ammapar dame BCETO HCIONB3YIOT Ui TONYyYeHHS |

JIEMOHCTPAIIMK CBOUCTB XJIOPa, CEPOBOIOPOA.

Puc. 3. Anmmapar aist mpoBeIeHNsT XUMHYECKUX PeaK-IHi
(AITXP): 1 — nByropmas kojba-peaktop; 2 — JeIUTeIbHAS
BOPOHKA JIJIs1 pabOTHI C TOKCHYHBIMHU BETICCTBAMH, TTIO3BOJISIET
I0OABIATH HEOOXOIMMOE KO- TMIECTBO JKUIKOTO PeareHTa B
PEaKIHOHHYIO CMECh, HE IOMYCKas pa3repMeTH3alui mpruoopa;
3 — émKo-cTH (HacaJIKkH) JUIS )KUJKHX PeareHTOB (IOTJIOTHTE-
nei): 4 — xoymaku: 5 — EMKOCTh (Hacaaka) JIsl Chl- MyYuX

peareHToB




[Ipu mpaBUIIBHOM JKCIUTyaTallMy IpUOOpa JIEMOHCTpPAIHS CTAHOBUTCS yaA0OHOU U Oe3omac-Hoi. Ha
MIPOBEJICHHUE OIBITOB TPATUTCS OKOJIO 3—O6 MUHYT. XOpolllas BU3YaIIbHOCTh SBJISIETCS TIPEUMYIIIECTBOM 3TOTO
npubopa. Tak kak Mpu TEMOHCTPAIMU OJHOBPEMEHHO MPOXOJAT He- CKOJBKO PEaKIfii, BAKHO MPABHIILHO
OpraHHM30BaTh HAONIOACHUS YYallMMHCSA 32 TPOTEKaro- UMM Tporeccamu. llemecooOpa3Ho 3ammcaTh Ha
JIOCKE Ha3BaHWs WM (OPMYJIBI PEarcHTOB.HAXOJAIINXCS B IOTJIOTUTEIBHBIX CKISTHKAax. [lo OKOHYaHWU
OTIBITA HY>KHO CPaBHHUThH UCXOIHBIEPACTBOPHI BEIIECTB U PE3yJbTAThl HX MPEBPAIICHHN.

AITXP MOXHO TIpHMEHATH Ha Pa3HBIX 3Tanax OOy4YeHHs — TpPH M3YYCHHH HOBOTO MaTepHa-ia,
MMOBTOPEHWU W 3aKperuieHuH, OOOOIICHHH W CUCTEMAaTH3alliy 3HAHWW ydalmuxcs. B 3aBUCH- MOCTH OT
npoduias oOydaembIX, IIelieil ypoka, YpOBHS 3HAHHWs YyYallUXCsl BO3MOXKHBI pasiWd-HbIC BapHaHTHI
MMOCTAHOBKH AKCIIEPUMEHTA U BHIOOPA pearupyromumx Bemiects. OQHAKO MPH W3-YUCHUH CBOMCTB BEIIECTB HE
CIIEAyeT OTPAaHUYNBATHCS TOJIBKO IKCIEPUMEHTOM ¢ ucnoiab3oBanueM AIIXP. MHorue nuaakTudeckue nein
MOTYT OBITh IOCTUTHYTHI TOJIBKO JEMOHCTPAIIMEH OIBITOB B TPAJAUIIMOHHON (hopMe.

[Ipumenenne AIIXP He orpaHnumMBaeTcs BBIIICONMHCAHHBIM SKcriepuMeHTOM. [Ipubop ymo0-HO
MPUMEHATh MPH JAEMOHCTpAllMKd CBOMCTB auokcuaa azora (IV), mermnamuna, Opoma, mpu (QpakLHOHHON
neperonke HedTu. B 1ensx SKOHOMHHM BpPEMEHH €r0 MOXKHO HCIIONIb30BaTh NPUU3YYEHHH CBOMCTB
yraekucinoro raza. AIIXP moaxomut s momydeHus: O€3BOAHOM a30THOW KHUCIOTHI, OpomOeH301a,

HUTPOOCH30JIa U IPYTUX COENUHEHU.
lTpnbop A/19 AEMOHCTPAaL M 3aBUCUMOCTH CKOPOCTH XMMHYECKNX PEAKLHIH OT
Pas/InYHbIX GPaKTopoB VCNONL3YKT MpU  U3YYEHUN TeMbI
«CKOpOCTb  XMMWYECKON peakuum» W TennoBoro 3addekTa
XMMUYECKMNX peakuui. Mpunbop LaéT BO3MOXHOCTb 3
3KCMEepMMEHTaNbHO  MCCNefoBaTb  BAMSIHME  HA  CKOPOCTb <)
XMMUYECKUX  peakuuu  cnegyrowmx  (akTopoB:  NpuUpoabl |
pearmpyowmx BeLecTB, KOHLEHTpauMn pearmpyowmx BellecTs,
nnowaan rpaHuubl pasgena a3 B reTeporeHHblX cucTemax
(NOBEPXHOCTN  COMPUMKOCHOBEHUS  MexXay  pearvpylowmmm
BELleCcTBaMK), TeMnepaTypbl, KaTannsatopa, MHrnbuTopa.

Puc. 4. Npnbop Ang AEMOHCTPALMM 3aBUCUMOCTM CKOPOCTUN XM-

MUYECKUX peakuui OT pas3nnyHbIX GakTopoB: 1 — noacTaBka;
2 — cocyabl JlaHponbTa; 3 — MaHoMeTpuyeckme Tpybku

IIpubop COCTOUT U3 MOICTABKH, HA KOTOPOH 3aKPEIUICHBI JIBE MAHOMETPHUECKHE TPYOKH, KOTOPBIE
COCIMHSIOTCS ¢ cocynamMu JlaHIonpTa C MOMOINBIO TUIACTMKOBON TpyOku c mpoOkamu (puc. 5). Mexny
MaHOMETPUYECKIMH TPYyOKaMHu Ha MaHed HaHeCeHa IIKaja JJIsl HaOoJeHUS YPOBHS JKUAKOCTH B TpyOKax.

OxpamnieHHOH KUIKOCTHIO0 MOJKET OBITh PACTBOP JFOOOTO KPACUTENS B BOJC.

CrnpaBOYHUK 1 03 [IOHXKO'[HL,
ITunemxka-oozamop — MIPHUCIIOCOOIICHIE,
UCTIONb- 3yeMoe B JlabopaTopuu Ui OTMEPHUBAHHSA

ompeje- IEHHOTO 00bEéMa XuaKOoCTH. [TuneTkn



BBIIIYCKAIOTCS IEPEMEHHOT0 U IOCTOSIHHOrO 00béMa. B
KOMIUICK- Thl O0OpYIOBaHUS IS METUIIMHCKUX
KJIACCOB BXO- [T yOOOHBIE MHUIIETKU-03aTOPHI
OJIHOKAHAJIbHBIE,

MO3BOJISIONINE HACTPOUTh HEOOXOMUMEBIH O00BEM OT-
OupaeMoll KUIKOCTU B TPEX Pa3IMYHBIX JUAITa30- Hax
(puc. 6). cnons3oBanue

COBPEMEHHBIX TEXHO- JIOTMH U IIBETOBOM KOJHWPOBKHU
yana3oHa J03MpO- BaHUA JAa€T  BO3MOXHOCTH
KauyeCTBEHHO, TOYHO, 0e3011acHO BBITIOJTHATh
MUATIETUPOBAHUE. ITunerku HUMEIOT CMEHHBIC

IJIACTUKOBBIC HAKOHCYHHKH.

Puc. 5. ITuneTtkn 103atopsl
OJIHOKaHalIbHbIE TIEPEMEH- HOro 00béMa: 1 —
1—10 mur; 2 — 100—1000 mxi1; 3 —10—100 MK

Bans xombunuposannas TnpefHa3HadeHa IJs HArpeBa CTEKIISHHBIX U (HaphopoBbIX
COCY/IOB, KOT/1a TpeOyeTCst CO3aTh BOKPYT HATPEBAEMOI0 COCY/1a PABHOMEPHOE TeMIIe-paTypHOe
noJje, n30eXaTh MCHOJIb30BaHHS OTKPHITOTO IUIAMEHH U PACKAIEHHON AIICK-TPUYECKOM CIIHUpaITH
(puc. 7). Kopmyc koMOMHUpOBaHHOW OaHW cHellaH W3 alroMHUHHSA. JKHIKOCTHAs 4YacTb

KOM6I/IHI/IpOBaHHOI71 OaHU 3aKpPBIBACTCA KOJIbIIAMHU Pa3jIM4YHOTO AWa-METpa.

Puc. 6. baHa koMbuHMpoBaHHas nabopatopHas. A — BoasiHas 6aHs. b

— necyaHas 6aHs

Jnst marpeBanus cocynoB 10 100 C B kauecTBe TETUTIOHOCHUTEIS UCIIONIB3YIOT BOJY, KOT/a Tpe-
Oyetcst co3naTh Ooyiee BBICOKYIO TEMIIEPATypy, NPHUMEHSIOT COJEBBIC PAaCTBOPHL. TeNIOHOCUTENIEM
MOeT ObITh TiuiepuH. OH obecrieunBaeT HHTEpBa Temieparyp oT 60 mo 180 C. Berme

?Teii Te ep TypsI INIUIIEPUH HAYMHACT PasjaraTbcsl U ABIMUTE. JIJist HarpeBaHus 1o Oojee BBICO-

THIIEPATYP MCMOJBL3YIOT IIMITHHAPOBOE MACIIO WM CHITMKOHOBOE. boiee Ge3omacHo uc-



IIOJIb30BaTh JJId HAIIOJITHCHUA OaHb CyXOﬁ MeJ'IKO3epHHCTBII71 IICCOK. OI[HaKO IIECOYHbIC OaHU npo-
TpEBarOTCA HCPABHOMEPHO. B cocTtaB koMIIeKTa BXOJUT CUTO JIJISI IpOoCCUBAHUA PCYHOTI'O IMECKA.
HcToynukom Teruia st KOM6I/IHHpOBaHHOﬁ OaHH SIBIISIFOTCS OJICKTPHUYCCKUC IIJIUTKHU C SaKprTOﬁ

CIIUPAIIBIO.

B o6pasoBarenproit mporpamme (OI1) mpencTaBiieHbl CICAYIONINE Pa3aebl:
1. MeTob1 H3y4deHus BEUIECTB M XUMUYECKUX SIBICHUN. DKCIIEpUMEHTATbHBIE
OCHOBEI XMMHHU.
[TepBoHaYaIbHBIC XUMUUECKUE TTIOHATHS.
PactBOpBI.
OCHOBHBIE KJIACCHI HEOPTAHUYECKUX COCTMHECHHMN.
Teopus ANEKTPONUTUYECKON TUCCOIMAIINH.

XHUMHUYECKHE PEAKIINH.
XUMUYECKHE DJIEMEHTHI (CBOMCTBA METAJNIOB, HEMETAJUIOB H WX COCTMHEHHUH).

N gk~ wbd

OCHOBY  BBIJCIICHHUS TaKUX Pa3zeioB 3aJ0KEH XUMHUCCKHUI SKCIIEPUMEHT.
TpaguIHOHHAsICHCTEMa W3ydeHuss XuMuH. OCHOBHOM (OpMOH yUeOHOW HEATEIBHOCTH SBIISIETCS
XMMHYECKHH OSKCIEPHMEHT, IPOBOAWMBIA B BHIE J1a0OpPAaTOPHBIX, MPAKTHYECKUX pPaboT u
JeMOHCTpAIHi. JIeMOHCTPAIIMOHHBIA 3KCIIEPUMEHT MIPOBOAMTCS B TOM CiIydae, €CJM OH OIaceH IS
BBIMOJHEHUS YUAIIUMHCS WIH UMEIOIIUICS IPUOOpP MPEACTABIEH B €AMHCTBEHHOM SK3EMILIIPE.

Jist u3ydeHus peaMeTa « XXUMEsDy Ha dTare OCHOBHOTO 0011ero oopasoBanust oTBoautcs 140
4acoB:
8 kmacc — 68 gacos;

9 xiacc — 68 gacos.

COJAEPKAHHUE yuye6noro kypcea (2 roa)
IlepBoHayabHbIe XUMHYECKHE MIOHATHS

[Ipeamet xumun. Ponb XMMHUM B KM3HU 4yenoBeka. Tena u BemiecTBa. GU3NUECKUe CBONCTBA BEIIECTB.
ArperaTHoe COCTOSSHHUEC BCHICCTB. HOHHTI/IC O ME€ToAax ITO3HAHUA B XUMUU. XI/IMI/IH B CUCTEMC HayK . qI/ICTI)Ie

BemecTBa U cMecH . CrocoObl pasiesieHus: cMecei .

ATOMBEI U MOJICKYJIbI. Xumnyeckue snaeMeHThl. CHMBOJIBI XUMHYECKHX DIJIEMEHTOB. HpOCTI)IG u

CJIOXKHBIE BellecTBa. ATOMHOMOJIEKYJIIPHOE YUEHUE.

Xumndeckass ¢opMmyna. BaJeHTHOCTh aTOMOB XMMHUYECKHX 3JIEMEHTOB. 3aKOH ITOCTOSHCTBA COCTaBa
BemectB. OTHOcuTenbHas aToMHas Macca. OTHocuTedbHass MoOJEKyJsipHas Macca. MaccoBas Jond

XUMHYCCKOTO DJICMCHTA B COCAVMHCHUH.

®u3nyecKue U XUMUYECKHUE SBJICHUS. XUMUYECKasl peakluus U e€ Mpu3Haku. 3aKOH COXPaHEHUS MacChl
BEIIeCTB. XUMHUYECKHe ypaBHEeHHs. Kitaccupumkamms XUMHUYECKMX peakuuil (COeTUHEHUS, Ppa3lIoKeHHS,

3aMEIICHNUS).

XHUMUYECKHI DKCIIEPHMMEHT: 3HAKOMCTBO C XHMHUYECKOW TIOCY[O#, C TpaBHIaMH T3 -~T.. b
nabopaTopuu 1 npuéMaMu oOpamieHus ¢ 1abopaTopHBIX! 000pyIOBaHUEM: U3yUYeHHE 1 OMUCAHUE PU3HUECKUX
CBOMCTB 00pa3lioB HEOPraHWYECKHUX BENIECTB: HaburoneHne (PU3HYECKHX (HJIMaeNe Bocka, TasHUE JIbJIa,
pacTupaHue caxapa B CTYIKe, KUIIEHUE U KOHJIEHCAlXs BOJIbl) 1 XUMMYECKHX (FOpeHrue CBEYH, IPOKATUBaHKUE
MEJHON MPOBOJIOKH, B3aUMOJEHMCTBUE MeNla ¢ KUCIa TC W SBJIEHUHN, HAONIOJEHHEe U ONUCAHHUE NPU3HAKOB
MPOTEKAHU XUMUUYECKUX peaKkni (pa3joxkeHue ~axara.

B3aMMOJICHCTBHE CEPHOW KHCIOTHI C XJIOpUIOM Oapus, pasiokeHue ruapokcuna meau (II) mpm HarpeBanum,

B3anMoOJIeHcTBHE kene3a ¢ pactBopom comu Meau(I1)); nzydenne crmocoOoB pasaeneHus cMeced (C MOMOIIBIO



MarHuTa, (QUIBTPOBAHUE, BHITAPUBAHUE, MUCTUILIALUSI, XpOMAaTo rpadus), MPOBEICHHE OYUCTKU MMOBAPCHHOU
cony;, HAONIONCHHWE W OIKCAHWE PE3yNbTATOB IMPOBEACHHS OIBITA, WUIIOCTPUPYIOMIETO 3aKOH COXPaHEHUS

MAaCCBI; CO3JIaHUE MOJICIICH MOJIEKY (IapOCTEPIKHEBBIX ).
Ba:kHejinue npecTaBuTe 1 HEOPraHUYECKUX BellleCTB

Boszmgyx — cmech razos. CoctaB Bo3ayxa. Kucmopon — aneMeHT u mpoctoe BemecTBo. Haxoxaenue
KHCIIOpoJa B Tpuponae, (U3NYEeCKHe W XHMHUYEeCKHe CBoWcTBa (peakuuu ropeHus). Oxcuzapl. [IpumeneHune
kucnopoga. CriocoObl MOydeHusI KUCIIOpo/ia B JIaOpaTopuy W MPOMBIIIICHHOCTH. KpyroBopoT Kuciopona B

npupone. O30H — auTOTPOIHAS MOIU(HUKALNS KHCIOPOIa.

TernoBoil 3QdexkT XUMHUYECKOH peakiuy, TEPMOXUMHUYECKHE YPaBHEHUs, 9K30 M JHIOTEPMHUYECKHE
peakiun. TormBo: yroyiis M MeTaH. 3arps3HEHHE BO3/yXa, YCHJIEHHE MapHHKOBOro 3¢dQekra, pa3pylleHue

O30HOBOI'O CJI04 .

BOI[OpOIl — OJIEMCHT M MPOCTOC BEIIECTBO. Haxoxnaenue BOAOpOaAa B TIIpUpOIEL, (bHSI/I'—ICCKI/Ie u

XMMHYECKUE CBOMCTBA, PUMEHEHHE, CIIOCO0BI MoTy4eHus. CocTaB KUCIOT U COJIeH .

KonmuectBo BemectBa. Monb. MomnsipHast macca. 3akoH ABorazpo. MomnspHelid 00béM razoB. Pacuérsr

110 XUMHYCCKHNM YPaBHCHUAM.

dusnyeckue cpoiicTBa Boabl. Boma kak pactBoputens. PacTBopbl. HachlllieHHBIE M HEHACHIIICHHBIC

1 .
pacTBopel. Pacmeopumocms eeujecme 6 6ode.” MaccoBasi J0JIs BEIlECTBA B PacTBOpe. XMUMUUECKHE CBOMCTBA
Bozbl. CocTaB ocHOBaHUil. Posb pacTBOpOB B MpHpoje M B XU3HU yeloBeka. KpyroBopoT BOJBI B MPHUPOJE.

3an$[3HeHI/Ie IPUPOJAHBIX BOI. OxpaHa " OYUCTKA NPUPOAHBIX BOA.

Krnaccuguxkanust Heopranuueckux coepuneHnid. Okeunsl. Kitaccudukanms okcumoB: coneodpasyronie
(oCHOBHBIE, KHCIIOTHBIE, aM(oTepHbIe) 1 HecolieoOpasyromue. HoMeHkIaTypa OKCHIOB (MeXIyHaponHas H

TpuBHaNbHas). PU3NUECKIE 1 XUMUIECKUE CBOUCTBA OKCHAOB. [lomydenue.

OcHoBanus. Knaccuguxariys oCHOBaHHIH: 1IEI0YU U HEPACTBOPUMBIE OCHOBAHUSI.
Homenknatypa ocHOBaHMH (MeXIyHapoAgHas U TpuBHANbHast). (PU3MUECKHE M XUMHUYECKHE CBOMCTBA

ocHoBaHuil. [lonydyenne ocHoBaHUil.

Kucnotel. Knaccudukamus kucinor. HomeHknmaTypa KHCIOT (MEXIyHapoaHas | TpUBUAIbHAsA).

®uznyeckrue 1 XUMHYECKHe CBOMCTBa KUCHOT. Psi aktuBHOoCcTH MeTaruioB H. H. bekerosa. [lonmyuenue Kucnor.

Conu. HomenknaTypa coseii (MexxayHaponHas U TpuBuaibHas). Ousnueckue U XUMUYECKHUE CBOHCTBA

cosei. CrtocoObl MOTy4eHHsI COTIEH.
I'eHeTHueckas CBSA3b MEX/Y KIaCCaMH HEOPraHUYECKHX COSANHEHHH.

XUMHYECKUHN SKCIIEPUMEHT: Ka4eCTBCHHOE OIIPEIeIICHHE COMepKaHuUs KHCIOpoaa B COONpaHue,

pacro3HaBaHie U U3YYCHHE CBOMCTB KUCIOPOAa: HAOMOACHHUE - SC. ** - - " ' '
T4 BO3HUKHOBEHUS M MPEKPAICHUs TOPEHUS

(mokapa): o3HakOMIIeHHE ¢ oOOpasllaMH OKCHAOB M OIIMCAHHEC WX CBOKCTB; TOJNydYeHHE, COOHpaHHE,
pacro3HaBaHUE M HM3Y4€HHE CBOWCTB BoxOpona (ropeHue): B3auMonAeHCTBHE BoaopoAa ¢ oxcuaom menu(H)
(BO3MOXKHO HCIIONIE30BAHUE BUIICOMATEPHANOB); HAONIOJEHWE OOpas3lOB BEIIECTB KOJUYECTBOM 1 MOJIB:
HCCIIEIOBaHUE OCOOCHHOCTEH pACTBOPEHMS BEIISCTB C pa3IMYHON PacTBOPUMOCTBIO: TIPUTOTOBIICHUE
PacTBOPOB C OMpPEeIEHHON MaccoBOM J0Jei pacTBOPEHHOIO BEIIECTBA: B3aUMOJCHCTBHE BOJbI C METAJUIAMU
(HatpueM M KanbliieM) (BO3MOXKHO HCIOJIb30BaHUE BUAEOMATEPHAIIOB); OINpENeNIeHHE PacTBOPOB KHUCIOT U
IIeJI0YeH C TIOMOIIBI0 HHANKATOPOB; MCCIEAOBAaHIE 00pa3[0B HEOPTaHMIECKHUX BEIIECTB Pa3 JMYHBIX KIIACCOB;
HaOJI0JIeHHE N3MEHEHHsI OKPacKH MHIUKATOPOB B PacTBOPax KUCIOT M ILIEJIOUEH; U3y4eHHE B3aUMOICHCTBUS

OKCH Oa MCI[I/I(H) C paCTBOpOM CCpHOfI KHUCJIOTBI, KHUCJIOT C MCTAaJlJIaMH, peaKuHﬁ Hei’n“pannsam/m: IOJIYyYCHHE



HEPACTBOPUMBIX OCHOBaHHfI, BBITCCHCHHE OAHOTO METa/ula JApYruM H3 pacTBopa COJIK: PCHICHHE

OKCIICPUMCHTAJIBHBIX 3aaa4 110 TEME «BaxxkHeume Kiiaccol HCOPraHNn4€CKux COCIMHEHUI».

[epuoanyecknii 3akoH W mepuoOaAMYecKass cucTeMa Xxumuvyeckux djaementoB [I. U. Me
HaejseeBa. CTpoeHue aTOMOB.

Xumuueckasi cBsi3b. OKHCINTEILHO-BOCCTAHOBHUTEIbLHbIE pPeakuuun

HepBI)Ie ITOIIBITKH KJ'IaCCI/I(l)I/IKaHI/II/I XUMHUYECKHUX 3jieMeHToB. [loHsATHE O rpynrmax CXOAHbIX 3JIEMCHTOB
(menoqm,le H HICJOYHO3EMCIIbHBIC METAJlIbl, I'aJIOTCHbI, MHEPTHBIC Ta3bl. 3J1€MCHTI>I, KOTOPbIC 06pa3y}0T

aM(l)OTepHI)Ie OKCHUIBI U TUAPOKCUABI.

[lepnonnuecknii 3akoH. Ilepuoanueckas cucremMa xuMmudeckux sneMeHToB Jl. M. MenneneeBa. Bumsl
tabmuuel «llepuoanyeckas cuctema xumuueckux snemeHtoB Il . M . MenneneeBa» . Ilepuoasl U rpymisl .

Du3nIeCKUil CMBICIT MOPAAKOBOI'O HOMEpPaA, HOMEPOB IIE€PH 04 U I'PYIIIbI 9JICMCHTA .

Crpoenue atomMoB. CocTaB aTOMHBIX siiep. M3oTomnbl. DnekTpoHbl. CTpoeHHE 3JIEKTPOHHBIX 000JI0UeK
aToMOB TIepBhIX 20 XMUMHUYECKUX 3JEMEHTOB mepuoaundeckoit cuctemsl JI. Y. MenneneeBa. XapakTepucTuka

XAMHYECKOTO AJIIEMEHTA IO €r0 MOJIOKEHUIO B Iepuoandeckoit cucrteme /1. 1. Menzaeneesa.

3aKOHOMEPHOCTH M3MEHEHHUS paJuyca aTOMOB XHMHYECKHX 3J€ MEHTOB, METaUNIMYeCKUX H
HEMETAJUIMYECKUX CBOMCTB IO IpyHIaM U IepuojaM. 3HAUCHHE MEPUOJMUYECKOro 3aKOHA M NEPHUOINYECKON
CHUCTEMBl XMMHYECKHX DJJIEMEHTOB MJISi Pa3BUTHsI Hayku W mpaktu ku . J . 1 . MengeneeB — yd4€HBIH H

TpaXJaHWH .

3H6KTpOOTpI/ILIaTe.HLHOCTL XUMHYECKHX JJIEMEHTOB. XHUMHYE CKas CBI3b < HOHHAs1, KOBAJICHTHAs
IIOJIApHAsA U KOBAJICHTHAs HCIIO HﬂpHaﬂ). Crenenb okuciieHUs. OKHCIUTEIBHO- BOCCTAHOBHUTEILHEIC peaKuu.

Hpoueccu OKHUCJICHUS U BOcCTaHOBJIEHUSI. OKUCIUTEIIN U BOCCTAHOBUTEIIH.
t

XUMHMYECKU AKCIIEPUMEHT: U3ydeHHE O00pa3lOB BEILIECTB METAN JIOB M aeMETXKIIOK B3aUMOJCHCTBUE
THIPOKCHUIA IIMHKA C pacTBOPaMM KHCJIOT M INENOYEH: MpOBE3eTe OINBIDK. WUIOCTPUPYIOMIUX MPUMEPHI

OKHCIHTEJIEHOBOCCTAHOBUTETHHBIX PEAKIIUIT (fopestie. PCKII PA3JI0OKEHUS, COSAUHEHHUS).
MexnpenMeTHble CBsI3U

Peanuszanust MEXIpeIMETHBIX CBSI3€H NMPU H3yYEHUH XMMHUU B 8§ KIACCE€ OCYILUECTBIIAETCS Yepes3
HCIIONIF30BaHNE KaK OONIMX €CTeCTBCHHOHAYYHBIX MOHSATHH, TaK W MOHSATHHU, SBISIONIMXCS CHCTEMHBIMH IS

OTACJIBHBIX IPEAMETOB €CTCCTBCHHOHAYYHOI'O ITUKJIA.

OO01uMe ecTecTBEHHOHAYYHbIE TOHATHA: HAay4YHBIH (DaKT, THIOTEe3a, TCOPHS, 3aKOH, aHAJIW3, CHHTE3,

KJaccu(uKaIys, IepUOTUIHOCTD, HAOTIOICHUE, SKCIICPUMEHT, MOJICTMPOBAHKE, U3MEPEHUE, MOJICIb, SBJICHHUE.

®usnka: Marepusi, aToM, JIEKTPOH, MPOTOH, HEHUTPOH, MOH, M30TOI, PAAMOAKTHBHOCTH, MOJEKYJa,
3JIEKTPUYECKUI 3apsi, BEIIECTBO, TENO, 00hEM, arperaTHOEe COCTOSIHUE BEIIECTBA, ra3, (YU3NYECKUE BEIIMIHHBI,

€IMHUIIBI H3MEPEHHS, KOCMOC, TUTaHETHI, 383161, COITHIIE.
Buonorus: poTocunTes, apixanue, ornochepa.

I'eorpadus: armocdepa, ruapocdepa, MUHEPAIBI, TOPHBIE TTOPOH, ITOJIE3HBIE UCKOMIAEMBbIE, TOTIIINBO,

BOJIHBIE PECYPCHI .

9 KJIIACC
BemecTBo 1 XHMAYeCKasi peaKIHusA

Ilepuoauueckuii 3akoH. Ilepuoguueckas cucrema xumuueckux dsyemeHtoB [[. W. Menneneesa.



CTpOCHI/Ie aTOMOB. 3aKOHOMepHOCTI/I B U3MEHEHHUM CBOMCTB XMMHUUYECKHUX DJIEMEHTOB HIEPBLIX Ipex nepnoaos,
Kallys, KaJdblusd U HUX COEJIMHEHUM B COOTBETCTBUU C IOJOKEHHEM DJIEMEHTOB B Hepnozm'{e(:Koﬁ CUCTEMC U
CTPOCHUEM HX aTOMOB. CTpOCHI/Ie BEIIECTBA: BUJbl XMMHUUYECKOW CBSI3U. THIIbI KPpUCTATININICCKHUX peIIIéTOK,

3aBUCHMOCTH CBOMCTB BEIIIECTBA OT THIIA KpHCTaJ'IJ'IH‘ICCKOﬁ pCHIéTKI/I U BUJIa XUMHUYECKOM CBSI3H.

Kiaccudukanuss 1 HOMEHKJIAaTypa HEOPraHWYEeCKHX BeUIecTB (MEXAyHAapoIHas W TpUBHAJIbHAS).
XUMUYECKHE CBOMCTBA BEIIECTB, OTHOCALIMXCSA K Pa3IUYHBIM KjIaccaM HEOPTaHWYeCKUX CO eIUHEHUH,

TCHETUYCCKAs CBA3b HCOPraHNYCCKUX BCIICCTB.

Knaccudukanus XUMHIECKAX PEeaKIdii [0 Pa3IMIHBIM IIPU3HAKAM (10 YHCITYy U COCTaBY YUaCTBYIOIIUX
B PEAKIINH BEIIECTB, 10 TEIUIOBOMY () (eKTy, 10 N3MEHEHHUIO CTEIICHEH OKUCICHUS! XUMUIECKUX AIIEMEHTOB, 110

00paTHMOCTH, [0 YIACTHIO KaTalu3aTopa). K30 U SHAOTEPMUIECKUE PEaKLINH, TEPMOXUMHUUECKHIE YPaBHCHHUS.

[TousiTHe 0 ckopocTH XuMHYeckoil peakiuu. [loHsATHEe 00 00paTHMBIX M HEOOPATUMBIX XHUMHUYECKUX
peakuusax. [loHATHE 0 TOMOI€HHBIX U F€TEPOreHHBIX peakuusixX. [lonsamue o Xxumuyeckom
pasnosecuu. Daxmopwl, enUAIOWUE HA CKOPOCMb XUMUYECKOU peakyuu u NoN0NHCEeHUe XUMUYecKoe o

pasHoeecus.

Mexanuzm OKHCIIUTEIbHOBOCCTAHOBUTEIbHBIX peaxuuit (27EeKTPOHHEIIH OamaHc

OKHUCJIUTEIIbHOBOCCTAHOBUTEIHLHOM peaKHI/II/I).

Teopus 3MEKTPONIUTHYCSCKOM JUCCOIUANINHU. IIEKTPOIUTHI U HEAIEKTPOIUTHI. KaTHOHEI.
VC _ -HCC SIMAlUY BENIECTB ¢ Pa3inYHbIMU BUAAMH XUMU4ECKOH cBsi3n. CTerneHb
®dochop, amrorpornHsie Momupukammu Qocdopa, (U3NYECKHEe U XHUMHUYECKHe cBodcTBa. OKCH
dochopa(Y) u dochopHas kuciora, Gu3HUECKHE W XHMHUYECKHE CBOWCTBA, IMoiydeHHe. Mcrmosb3oBaHue

(docdaroB B KaueCTBE MHUHEPAIBHBIX yIOOPCHU.

OOmas xapaktepucTuka sieMeHTOB 1YArpymmbel. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTEpHBIC

CTCIICHU OKHUCJICHUA .

VYraepon, amuioTponmHbIe MOAM(UKAINH, PaclpoCTpaHCHUWE B HPUPOIE, (UIMUCCKHE W XUMHUYECKHE
cBoiictBa. Ancopduusa. Kpyrosopot yraepona B npupozge. OKCHIBI yriiepona, uxX (U3nIecKne U XUMHUYCCKUE
CBOWCTBA, JCHCTBHE HA KUBBIE OPTaHU3MEIL, TOJTYICHIE U IPUMEHEHIE. JKOJIOTHYECKHE IPOOIEMBI, CBSI3aHHBIE
¢ okcupom yriepoxa(lVY); rumore3a TIOOANTFHOTO MOTEIUICHHUS KIMMaTa; MAPHUKOBEIA A(QeKT. YronbHas
KHCIIOTa U e€ coiy, WX (pu3nveckue W XUMHYECKHE CBOWCTBA, TONyYeHHWE W TpHMeHeHue. KadecTBeHHAs
peakuns Ha KapOOHATHOHBL Vcmonp3oBaHMe KapOOHATOB B OBITY, MEOUIWHE, MPOMBIIUICHHOCTH U CEITBCKOM

XO3SIUCTBE.

[lepBoHaYaIbHEIC TOHATHS 00 OPraHUYECKUX BEMIECTBAX KaK O COCOMHEHHSX yriepona (MeTaH, 3TaH,
STUJIEH, alleTUIEH, 3TaHOJ, TJULEPUH, YKCYCHas Kuciota). Mx cocmas u xumuueckoe cmpoenue. IlonsitTue o
OMONIOTMYECKH BaXXKHBIX BEIIECTBAX: JKHpaX, OENKax, YIIeBOJaX — W WX POIH B JKU3HH 4YelOBEKa.

Mamepuanvhoe eOuHcmeo opeanuieckux u HeOP2AHUYECKUX COeOUHeHU.

Kpemnuii, ero ¢pusnueckie ¥ XUMUIECKUE CBOWCTBA, TIOTyYeHHE B IpuMeHeHne. CoeANHEHNS KPEMHHUS
B mpupone. OOmme mnpecraBieHuss o6 oxcuae KpeMHISI(1Y) um KpemHHeBOH kuciore. CHIMKATBL, HX
HCTIONB30BAHUE B OBITY, MEIUIIMHE, IIPOMBIIUICHHOCTH. BasicHetiuue cmpoumenbHble Mamepuanbl. Kepamuxd,
cmexio, yemenm, bemo H, scenezobemotn. Ilpodremvl 6ezonacrozo
UCHONL3068AHUS CPOUMENbHBIX MAMEPUALOE 8 NOBCEOHEBHOU IHCUSHUL.

XUMHYECKAN HSKCHECPHMEHT: H3Y4YEeHHE OOpa3l[0B HEOPTaHHYECKUX BEIIECTB, CBOMCTB COJITHOU
KHCIIOTHI; MPOBEICHUE KAUCCTBEHHBIX PEaKIMi Ha XJIOPUAMOHBI M HAOJIOACHHE NPHU3HAKOB HX NPOTEKAHUS;
OTIBITHI, OTpaXKalomue (U3MUCCKHE M XUMHUYECKHE CBOWCTBA TAJOTCHOB U WX COCAMHEHUI (BO3MOXHO

WCTIONIb30BAaHKUE BUICOMATEPHUAJIOB); O3HAKOMIICHHE C O0pasllaMu XJIOPUJOB (TAJIOTCHUOB); O3HAKOMIICHHE C



o0pasiamu cepbl 1 €€ CoOeAMHEHMAMH (BO3 MOXKHO HCIIOJIb30BaHUE BHJEOMATEpUalIOB); HaOIII0IeHNe Tpoliecca
0o0yrmuBaHMs caxapa MOJA JCHCTBHEM KOHIECHTPHPOBAHHOW CEPHOW KUCIOTHI; U3yYCHUE XUMHUYCCKHX CBOMCTB
pa30aBICHHON CEPHOI KHCIOTHI, IPOBENCHIE KAYECTBCHHON PEaKIMK Ha CYIb(pATHOH U HAOIIOICHUE MTPU3HAKA
e€ TPOTEeKaHWs; O3HAKOMJIEHHE C (PM3MYECKHMMH CBOWCTBAMHM a30Ta, (ocopa W MX COeTUHEHHH (BO3MOXKHO
WCIIONIb30BaHNE BHAEOMAaTEpHalioB), 00pasiaMi a30THBIX M (OCOPHBIX yIOOpeHHH; HoydeHne, cooupaHue,
pacro3HaBaHHE U HU3y4YEHUE CBOMCTB aMMUaka; MPOBEACHHE KAYECTBCHHBIX peakIMi Ha MOH aMMOHUS U
(docdaTHoH 1 U3ydeHne NMPU3HAKOB MX MPOTEKaHMUs, B3aUMOJIEHCTBHE KOHIICHTPUPOBAaHHOW a30THOW KHCIIOTHI €
MeIbI0 (BO3MOXHO MCIONB30BaHUE BUIEOMATEPUANIOB); U3yUEHUE MOJIENIEH KPUCTAIIMUECKUX PEIIETOK aMasa,
rpadura, ¢yniaepeHa; 03HAKOMIICHHE C IIPOLIECCOM aJCOpOLMU PACTBOPEHHBIX BEILECTB AKTUBUPOBAHHBIM
yII€M U yCTpOIICTBOM IIPOTUBOrasa; Mojgy4eHue, COOMpaHue, paclo3HaBaHUE U U3yYEHUE CBOMCTB YITIEKHCIOro
ra3a; IpOBEJCHHE KAUCCTBEHHBIX peakIUi Ha KapOOHAaT W CHIMKATHOHBl M WU3y4YCHHE IPH3HAKOB HX
MPOTEKAHUsI; O3HAKOMJICHHE C MPOAYKLMEH CHIMKAaTHOW NPOMBIIIJICHHOCTH: pEIIEHHE SKCHEPUMEHTAIbHBIX
3ajau 1o TemMe «BaxHelue HeMeTalIbl U UX COCTUHEHUS».

Peakiyy noHHOrO 0OMeHa. Y ClI0BUS NMPOTEKAHUS PEaKLUi HOHHOTO OOMEHa, TOJIHBIC U COKpAIEHHbIE
UOHHBIE YypaBHEHMs peakiuid. CBONHCTBa KHCJIOT, OCHOBaHMH M coJiell B CBeTe MpeAcTaBICHUN 00

NIEKTPOIUTHIECKON Auccormanuy. KauecTBeHHbIE peakiuy Ha HOHEI . [lonsamue o eudpoause conell .

XUMHUYECKUAN IKCIIEPUMEHT: 03HAKOMIICHHE ¢ MOAEISAMH KPUCTAUIMYCCKHX PEHIETOK HEOPraHHYECKUX
BEILIECTB — METAJUIOB M HeMeTaJUIoB (TpaduTa u ajMasa), CII0KHBIX BEIIECTB (XJIOpUIa HATPHS): UCCICIOBaHUE
3aBUCUMOCTH CKOPOCTH XHMHYECKOW pEakuud OT BO3JCUCTBUS pPa3iIUYHBIX (PAKTOPOB;, HCCIIEHAOBAHHE
AIIEKTPOIPOBOHOCTH PACTBOPOB BEIIECTB, MPOLIECCA AUCCOLMAIMU KUCIOT, HIejoueid U coiield (BO3MOXKHO
MCIIONIb30BAHUE BHUICOMATEPUAIIOB); PO BEICHUE OIBITOB, HIUTIOCTPUPYIOIINX MPU3HAKU [TPOTEKAHUS PEaKIuii
HOHHOTO oOMeHa (0Opa3oBaHWE OcajKa, BBIICICHHE ra3a, oOpa30BaHWE BOJIbI); OMBITOB, MILTIOCTPUPYIOIIHX
MPUMEPbl  OKHCIIA TEIbHOBOCCTAHOBHTEIBHBIX pEaKLUii (TOpeHHe, pPEaKlud pa3lioKEHHs, COCHUHEHMS);
pacno3HaBaHHE HEOPraHWYECKUX BEIISCTB C IIOMOIIBI0 KAYeCTBEHHBIX pEAaKIMH Ha HMOHBIL, pEIICHHE

SKCIICPUMCHTAJIbHBIX 3a1a4 .

HemeTanbl 1 MX coeTUHEHHS

OOmass ~ xapakTepuCTHKA ranoreHoB. OCOOCHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIC
crerieHn okucieHus. CTpoeHne W (pu3Mveckue CBOHCTBA IMPOCTHIX BEIIECTB — TaJIOTCHOB. XHUMHUYECKHE

CBOMCTBAa Ha TpHUMeEpe XJIopa (B3aMMOJICHCTBHE C METAJNIaMH, HEMETAJUIaMH, IIEI0YaMu). XJIOPOBOIOPOI.
CoungHas KUCIIOTa, XMMUYECKHE CBOMCTBa, MONydyeHHUe, MpUMeHeHue. JleiicTBue Xjaopa M XJIOPOBOAOPOAa Ha

OpraHu3M YCIOBCKa. Baxueitmue XJIOpUABI U UX HAXOXKJACHHUEC B IIPUPOJIC .

OOmass ~ xXapakTepuCTHKa anmeMeHTOB Y 1Arpynmel.  OCOOEHHOCTH CTPOSHHUS aTOMOB,

XapaKTCPHBIC CTCIICHU OKHUCIICHUA.

CrtpoeHne W (U3MUYECKHE CBOHCTBA MPOCTHIX BEIIECTB — KHUCIOPOAA W CEPBl. AJUIOTPOIHBIC
MOAU(pUKAIMK KUCIIOpOJia U cepbl. XUMHUYECKHE CBOicTBa cepbl. CepoBOAOpOa, CTpoeHUe, (pu3nueckue u
XUMHYECKUE CBOMCTBA. OKCHIBI Cephl KaK MPEJCTABUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTA, (PH3UUECKUE
Y XUMHYECKHE CBOMCTBA (00IIMe KaK MpeACTaBUTENS Kiacca KUCIOT U cnenuduueckue). XUMAYECKUE PEaKIIHH,
Jie)Kalye B OCHOBE IMPOMBIIUICHHOTO CIOCO0a TMOJydeHUs cepHoW KHucioThl. [Ipumenenwe. Conu cepHOM
KHCIIOTHI, KaueCTBCHHAas peakius Ha cyibpatnoH. HaxoxmeHue cepbl M €€ COEAUHEHWH B TNPHpOJIE
XUMUYECKOe 3arps3HEHUE OKPYXKAIIIEH cpelbl COSAMHECHUSMH Cepbl (KUCIOTHBIC IOXIW, 3arps3HCHUE

BO3/JyXa U BOJIOEMOB), CIIOCOOBI €0 MPEIOTBPALLEHHS .

OObmass  xapakTepUCTHKA aneMeHTOB YArpynnsl.  OcoOeHHOCTH CTPOCHUS aTOMOB,

XapaKTCPHbIC CTCIICHU OKHUCIICHU.



A3o0T, pacmpocTpaHeHue B mpupoje, (u3Mueckue W XUMHUYecKkue cBoiictBa. KpyroBopoT azora B
npupojie . AMMHUAK, ero (pU3NYecKue U XUMHUYECKHe CBOMCTBA, MOJdy4YeHruEe U NpuMeHeHne. Conu aMMOHUS, UX
(u3MYecKre W XMMHUYECKHE CBOWCTBa, MpHMeHeHHe. KadecTBeHHas peakiisi Ha WOHbI aMMOHHA. A30THas
KHCTIOTa, e€ mojydeHue, pu3nyeckue U XMMUYecKre CBOWCTBA (00IIMe KaK MpeICTaBUTENs Kiiacca KHCIOT U
crenuduueckue. lcmnonp3oBaHHEe HUTPATOB M COJIGH aMMOHHUS B KayecTBE MHUHEPAIbHBIX yIOOpEHUH.
XUMHUECKOE 3arpsI3HEHNE OKPYKAIOIIEH cpenbl
COEIMHEHHUSMU a30Ta (KUCIOTHBIC JOXK/IH, 3arpsi3HEHHE BO3AyXa, IIOYBBI M BOJOEMOB).

MeTajiibl M UX COeTUHEHUS

OO0mas xapakTepuCTUKa XHMHUYECKHX 3JIEMEHTOB — METAJUIOB Ha OCHOBAaHHMM HUX TOJIOKEHHS B
MePUOANYECKON cUCTeMe XUMUUecKux 3eMeHToB /. 1. MenneneeBa u ctpoeHust atroMmoB. CTpoeHHE METaJlIOB.
Mertamnuueckasi CBA3b U METAJUITMUECKasi KpUCTAJUIMYECKas PemeTka. DJIEKTPOXUMHUECKUN P HanpsHKeHUN
MeTaisioB. OU3NUEcKre 1 XUMUUECKUE CBOMCTBA MeTaiuioB. O01ue crnocoOsl noidy4eHus MeTauioB. [lonsaTue o
KOPpPO3UH METAJUIOB, OCHOBHBIE CIIOCOOBI 3aIlUTHl X OT Koppo3uu. CruiaBbl (CTajb, YyTyH, AIOPATIOMHHUH,

6p0H3a) 1 UX IPUMCHCHHUC B 6I)ITy U IMPOMBIIIJICHHOCTH.

HIGJ'IO‘{HI)IG METaJUIbl: IIOJIOXKCHUC B nepnonnqecxoﬁ CUCTCEMC XHMMHYCCKHUX OJOJICMCHTOB I[ n.
MeHaeneeBa; CTPOCHUC HX AaTOMOB; HaXOKICHUE B MPHPOIAC. duzndeckrue M XUMHUYECKHE CBOMCTBA (Ha
npuMepe HATpUsd U KaJ'[I/ISI). OKCI/I}:[LI W TUAPOKCHUIBI HATPUA WU KaJlusl. HpI/IMeHeHI/Ie MICJIOYHBIX MCTAJIJIOB U UX

COETMHEHUH.

HIGJIO‘{HOSGMGHLHLIC MeTa/uibl MAarHuii W KaJbIlUi: IIOJ0XKEHHE B nepnoxmqecxoﬁ CUCTEMC
XUMHYCCKHX DJIEMCHTOB I[ n. MeHz[eneeBa; CTPOCHUC HX aTOMOB; HAXOXICHHUC B MPHUPOAC. duznveckue u
XHUMHYECKHe CBOMCTBA MarHusl M Kajbllusg. BakHelinne COeIUMHEHUS KalabIIUs (OKCI/II[, TUAPOKCHUA, COJ'II/I).

JKécTkoCTh BOMBI U CTIOCOOBI €€ yCTpaHEeHUS.

ATIOMUHHNA: TOJOXKEHUE B IMEPUOJUYECKON cucTeMe XuMmuueckux anemeHtoB [[. 1. Menneneena;
CTPOEHHE aToMa; HaxXxoXKJeHue B mpupone. Ouznueckue W XUMHUYECKUE CBOWCTBA altOMUHUS. AMdoTepHbIe

CBOICTBA OKCHJIA ¥ THIPOKCHA aTFOMUHUS.

Kene3o: monoxxkeHne B NeEpUOIUYECKON cucTeMe XuMuueckux aneMmenToB J[. . Menzaeneesa; ctpoeHue
aToMa; HaXO0XJACHUC B IPHUPOAC. dusnueckre U XMMHYECKHE CBOMCTBA JKeJie3a. OKCI/I,Z[I:I, TUAPOKCHUIBI U COJIU

xenesa(Il) u xxenesa(lll), ux cocraB, CBOKWCTBA U MOTyYCHHE.

XUMHMYECKUN AKCIIEPUMEHT: O3HAKOMJICHHE C 00pa3laMi METalUIOB M CIUIABOB, UX (DPU3UUECKUMU
CBOWCTBAMH; M3YyUCHHME PE3yIbTATOB KOPPO3MH METAUIOB (BO3MOXKHO HCIOJIB30BAaHHE BHJICOMATEPUANIOB),
0COOCHHOCTEH B3aMMOJCHWCTBHS OKCHAA Kbl ¥ HATPHsl C BOAOW (BO3MOXHO HCIOJNB30BaHUE
BHICOMATEPUATIOB); HCCICIOBAHHE CBOWCTB JKECTKOH BOJBI, MpOILECCa TOPEHMS JKelle3a B KHCIO poJe
(BO3MOXKHO FHCIIONH30BAaHHE BUACOMATEPHAJIOB); MPHU3HAKOB IPOTCKAHUS KAUYECTBEHHBIX PEaKIMid HA HOHBI
(MarHus, Kajblus, amoMuHus, IuHKa, xenesa(H) u xemesa(Ill), memu(Il)); HaOmojaeHWE W ONKMCAaHWE
MPOLIECCOB OKpAIlMBaHUS IUJIJAMEHH MOHAMH HAaTpusl, Kajlusl M Kanblud (BO3MOXKHO HCIOJIb30BaHUE
BHICOMATEPUATIOB); HCCIEAOBaHHE aM(OTEPHBIX CBOHCTB THIPOKCHIA AaTIOMHHUS H THIPOKCHIA IIMHKA;

PCUICHUEC SKCIIEPUMCHTAJIBHBIX 3a/la4 110 TEME «BakHeHIme MeTaIbl U uX COCIUHCHUS) .

XumMus U OKpysKawuas cpeaa

HoBble Matepuainsl 1 TexHomoruu. BemiecTBa u Matepuanbl B MOBCEAHEBHOM )KM3HU YEJIOBEKa. XUMUS
U 370poBhe. be3omacHoe UCMOIh30BaHME BEIIECTB W XMMHUYECKMX peakimuid B ObiTy. IlepBas mo mouis mpu
XUMHUYECKUX OKOrax M oOTpaBlieHUsX. OCHOBBI 3KOJIOTM YECKOM TI'paMOTHOCTH. XHMHUYECKOE 3arps3HEHHE

OKpyXaromiei cpenbl (pefenpHas gomyctuMasi KoHmeHTpaius Bemects — [1JIK). Ponb xumuu B penieHun



9KOJIOTHYECKHX TPOOIIEM.

[IpupoaHBIe HCTOYHUKU YTIEBOAOPOJOB (YToib, IPUPOIHBIH ra3. HE(PTHL MPOAYKTHI HX MEPEepabOTKH,
UX POJIb B OBITY U IPOMBIILIJIEHHOCTH.
XUMUYECKUN DKCIIEPUMEHT: H3ydYeHHE 00paslioB MaTepHaioB (CTEKIIO, CIJIaBbl METAJUIOB, MOJIMMEPHbIE

MaTepUaIbI).
MexnpeaMeTHbIe CBA3U

Peanuzauusa mexnpenMeTHbIX CBA3ed IpU M3YyYEeHMH XMMHUU B 9 Kjacce OCYILIECTBISETCS Yepes
WCTIONE30BaHNE KaK OOIINX €CTCCTBCHHOHAYYHBIX IMOHATHH, TaK W MOHSITHH, SBISIONIMXCS CHCTEMHBIMH IS

OTACJIBbHBIX NPEAMETOB €CTCCTBECHHOHAYYHOT'O ITUKJIA.

OOmme ecTecCTBeHHOHAYYHBIC IOHSTHS: HAyJHBIH (DakT, TWIOTE3a, 3aKOH, TEOPHWS, aHAIM3, CHHTE3,
KJIaccU(pUKanus, IepUogNd HOCTh, HAOMOACHUE, SKCIIEPUMEHT, MOACIUPOBAHHE, H3MEPEHHE, MOAETb, SIBICHHE,
MapHUKOBHINA 3¢ dekT, TexHomorns, marepuansl. Ou3nka: MaTepus, aToM, JIEKTPOH, MPOTOH, HEUTPOH, HOH,
W30TOIl, PaAMOaKTUBHOCTb, MOJIEKYJIa, IEKTPUUECKUN 3apsall, MPOBOAHUKHU, OIYIPOBOJHUKH, JUIEKTPUKH,
($OoTOIIEMEHT, WHAWKATOp, BEIIECTBO, TeNO, OOBEM, arperaTHoe COCTOSIHHE BEIIEeCTBa, Ta3, pacTBOp,
pacTBOPUMOCTh, KpPUCTAUIMYECKAs pEIIETKA, CIUIABBI, (HU3WYECKHE BEIUYMHBI, EAWHUIB H3MEpPEHIUS,

KOCMHYECKOE TPOCTPAHCTBO, IIAHETHI, 3BE3/161, COIHITE.

buonorus:  dortocunHTe3, mpixaHme, OwWocdepa, IKOCHUCTEMa, MHHEpaJIbHBIE  yIOOpeHUs,

MUKPO3JIEMEHTDI, MAKPOSJICMCHTEI, ITUTATCJIbHBIC BEIIECTBA .

['eorpadus: atmocdepa, ruapochepa, MUHEpabl, TOPHBIC TTOPOJIBI, TIOJE3HBIC UCKOTIAEMbIE, TOIUIHUBO,
BOJIHBIE PECYPCHI.

TemaTuueckoe miianuposanue. TeMaTuyeckoe MmiIaHupoBaHue Mmarepuasa B 8 kiacce (68u)



IlesieBast ycTaHOBKA ypoKa

Kou-Bo
Tema Mnanupyembre HUcnonb3oBanue
n/n Hacos pe3yJabTaThl o0opynoBaHus
MeToms! 3HAKOMCTBO C 2 VYmMmenue JlaTunk
MO3HAHKSB XMMUK. |OCHOBHBIMUMETOJAMH HayKU MOJIb30BAThCS HAarpe- TemIepa- Typbl
1 DKcnepH- BaTeIBHBIMU pHOOpaMu | (TepMorap- HEIH),
MEHTaJIbHBIE OCHOBBI CIMPTOBKA
XUMHH
IIpakTnueck 3HAKOMCTBO C 2 YMenune Jarauk
ast pabora Ne 1 OCHOBHBIMUMETOJIaMH HaYKHU MOJIb30BAThCS HAarpe- TemIepa- Typsl
«3y4yeHue BaTeJIbHBIMH TIpHOOpaMu | (TepMonap- HbIi),
CTPOCHUS ILITaAMEHI» CIMPTOBKA
MeTos1 3HAKOMCTBO C 2 Hatuuk
[HO3HAHKSB XUMHUK. |OCHOBHBIMHMETOIAMH HAyKU Onpenensts TemIepa- Typsl
3 Dkcnepu- BO3MOXKHOCTb rpoBesierysi| (TEPMOTIAp- HEIH),
MEHTaJIbHbIE OCHOBBI peaKIuii ¥ Ipo-1IeCcCoB, CIUPTOBKA
XUMHH TpeOYIOIUX Harpe- BaHUs
JlabopaTtopH 3HAKOMCTBO C 2 Onpenenars Hatuuk
bl onBIT Ne 1 OCHOBHBIMUMETOJIAMH HaYKH BO3MOXKHOCTb NIPOBEICHUSI| TEMIIEpa- Typhl
«/1o kaxoi peaxuuii ¥ Ipo-LEeccoB, (Tepmomnap- HbIi),
TEMIIEPaTypbl MO>KHO TpeOYIOIINX Harpe- BaHUs | CHUPTOBKA
HarpeTh BEIIECTBOY
5 Mertoel Jatb npencrasieHue 2 YMeHnue Jlatunk
[IO3HAHWSB XMMUH. | O TOYHOCTH U3MEpEeHui nud- BBIOMPATh MPUOOPHI IS TeMIIepa-Typbl
Okcnepu- POBBIX IaTYMKOB U aHAJIO- TPOBEICHHS M3MEPCHHUH, | riaruno- B,
MEHTaJIbHBIE OCHOBBI | TOBBIX MPHOOPOB TPeOYIOIMX TOYHOCTH TepPMOMETP,
XUMHH noKa- 3aHuA HJIEKTPHYECKAs
TUIATKA
6 JlaGopaTtopH Jate npencrasieHne 2 YMenue Jaraunk
bl onbIT Ne 2 0 TOYHOCTH M3MEPEHUH - BEIOHpATh PUOOPHI TSI TeMIIEpa-Typhl
«3MepeHue | POBBIX JAaTYUKOB U aHAJIO- IPOBEJCHNS U3MEPEHUH,  IUIATHHO- BBIM.
TEMIIEPATypPbI TOBBIX TIPHOOPOB TpeOYIOIUX TOYHOCTU TEPMOMETP,
KUIICHUS BOJBI C MOKa- 3aHUI JNIEKTPUIECKast
MOMOIIBIO JaTYHKA TUTATKA

TeMIepaTypsl 1

TEPMOMETPa»




Metonp!
[IO3HAHUSB XUMUU.
DKkcrnepu-

MCHTAJIbHBIC OCHOBBI

CcdopmuposaTh
[PEJ/ICTaB- JICHHE O

TeMIepaTrype MiaB-JIeHUs,

O6paTI/IMOCTI/I IJ1aB- JICHUS U

3HaTh NpOLECCHI,
MIPOTEKAIOIINE TIPH

IJIaBJICHUHN BEIICCTBU UX

Hatauk
TeMIiepa- Typhbl

(Tepmornap- HbIN)

XUMUH KpUCTAJUIM3ALUU KpUCTAJUIM3aLUU
8 JlaboparopH CdopmupoBath 3HaTh MPOIIECCHI, Hatuuk
bIif onbIT Ne 3 MPEICTaB- JICHUE O IIPOTEKAIOIINE U TeMuepa- Typsl
«OmnpeneneH | temiepaType IUIaB-JI€HHs, IUTaBJICHUH BEIIECTBH UX | (TepMoIap- HEIH)
He TeMIIepaTy- Pbl 00paTUMOCTH IIJIaB- JICHHUS U KpUCTAJUIM3aLUU
IUTABJICHUSA U KPUCTANl-| KpHCTAIUIM3aLUN
JU3aLUU 0JIOBaY
9 Ileponavan OKCIepUMEHTANbH VMeTE OTJINYATE Harunk
bHbIE XMMHUYECKHE 0€ ompe-JeleHne BOZOIPOBOL-HYIO Bofy oT | MIEKTPO-
NOHA-TUsL. YucTble JUCTUJUIMPOBAH- HOM U JMCTHIIPOBAH-HOA, MIPOBOJIHOCTH,
BEILE-CTBA M CMECH | BOZOIPOBOIHOM BO-ABI 3HATD, [10YEMY IS IIPO- udpoBoit Mu-
BEICHUS KPOCKOII
9KCIIEPUMEHTOB HC-
MOJIB3YIOT
JTUCTWIIMPOBAH- HYIO
BOZY
10 Jlaboparopu OKCIepUMEHTAIIbH VMeTE OTIHYATE Hatuuk
BIi ONBIT Ne 4 0€ OIpe-JIECNEHNUE BOZOIPOBOL-HYIO Bofy oT | MIEKTPO-
«BomonpoBo | AUCTUILIMPOBAH- HOW U JWCTHILHPOBAH-HOi, MIPOBOIHOCTH,
AHas 1 TAC- BOZOMPOBOJHOH BO-1Ib1 3HATH, OueMy s po- | [WpoBOi Mu-
TUJTMPOBaHHAs BO/Ia» BeJIeHNS KpPOCKOII
9KCIICPUMCHTOB UC-
MOJIB3YIOT
JAUCTUIIIMPOBAH- HYIO
BOZY
11 INepBonauan N3yuenne YMeTh oTIn4YaTh Jlatauk
bHBIE XUMHUUYECKHE XUMHUUYECKUX AB-TIEHUN (U3UYECKIIE TIPOLIECCH OT [TeMIepa- TYpHI
MTOHSI-THSL. XAMHYECKUX PEaKINi TIJIaTUHOBBIN
®duznueckue u
XUMHYECKHUE SBJIC-
HUA
12 JemoHcTpan N3yuenne YMeTh 0TInYaTh Hatuuk
MOHHBIM SKCIIEPUMEHT | XUMHUYECKUX SB-JIEHUI (U3UIecKye TPOIIECCH OT [TeMIepa- TYpBbI
Ne 1 «Boiaene- Hue u XUMHUUYECKUX PEaKIHi [JIaTUHOBBIN

NOTI0ICHUC TCIIa —
IIPpU3HAK XUMHYE-

CKOM




13

[TepBonau

AJIbHBIC XUMHYCCKHE

Nzyuenue SIBJICHUM]

IIPU Pa3JIOKCHUHN CIIOKHBIX BE-|

3HaTh, 4TO IIpU

ITpudop

JJIA OITBI-TOB C

nonst-Tusl. [IpocThie [mecTs TIPOTEKAHAY pEaKLii 3JIEKTpUYC- CKUM
M CIIOJKHBIE BEIIECTBA MOIIEKYJIBI BEIECTB TOKOM
pa3pylamTcs, a aTOMbI
CO- XpaHsTcs (A7
BEILECTB C MOJIEKYJISIPHBIM
CTPOCHHEM)

14 HemoncTpart Nzyuenue SIBIICHUT ITpudop
HMOHHBIN JKC- MPYU Pa3JIOKEHUH CIIOKHBIX Be- 3HaTb, 4TO MpH JUISL OIIBI-TOB C
nepuMeHT Ne 2 [IIECTB IPOTEKAHAY pEaKLii 3JIEKTpUYE- CKUM
«Pa3znoxe- Hue BOIBI MOJIEKYJIBI BELLECTB TOKOM
SJICKTPUICCKIM PaspyLIAIOTCS, 8 ATOMBI
TOKOM» CO- XpaHsroTCs (Jist

BEIIECTB C MOJICKYJISIPHBIM
CTPOCHUEM)
15 DKCIEpUMEHTAIBHO € 3HaTh Becbl
TlepBonay JIO- Ka3aTCIbCTBO ACHCTBUS (OpMyIMPOBKY 3aKOHau  [3IEKTPOH-HbIE
anbHBIE XUMUUeckue | S3-KOHa YMETh IPHMEHSATH €r0 Ha
MOHS-THS. 3aKOH NPaKkTUKE PN PEIICHAN
COXpa-HEHUsI MacChl pac- YETHBIX 337124
Be- II[CCTB
16 OKCHEPUMEHTAIIBHO € 3HaTh Becwl
Hemonctpa J10- Ka3aTeJbCTBO ICUCTBUS (hopMyITUPOBKY 3aKOHAW PIIEKTPOH-HEIE
LIMOHHBIN dKC- 3a-KOHa YMETh IPUMEHSTH €ro Ha
nepument Ne 3 MPAKTHUKE MPH PEIICHUH
«3aKOH COXpaHEHHUs pac- 4ETHBIX 337124
MaccChI Be- IIECTBY
Knaccsl ITpudop

17 | HEOPraHH-YECKHX DKCIepUMEHTaNb HO 3HaTh OOBEMHYIO |IJIs1
coeJuHe- HUM. OTIpe-JIeNIUTh COEePIKaHNE JIOJTIO0 COCTaBHBIX YacTel  |oTpesieNieHHs COCTaBa
CocraB B03- 1yxa KHC- JIOPO/ia B BO3JIyXE BO3IIL'Xa BO31\I1a

18 JemoHcTp OKcnepuMeHTalb HO 3HaTh 00BEMHYIO [Tpubop
AHHOHHBIN DKC- OTIpe-JIeNIUTh COACPIKaHNE JIOJIFO COCTaBHBIX YacTeW  Iiis

nepuMeHT Ne 4
«Ormpenie- neHue

COCTaBa BO3aAyXxa»

KHC- JIOPO/Ia B BO3yXe

BO31>Xa

OIpCACIICHUS CO-




19

Kunaccrr CuHTE3 COJIu U3 Hudp osoii
HEOPTaHU-YECKUX KHCJIOTHI HOKCHA MEeTaJlIa Vmers niposouTs | MHKPOCKON
COCUHE- HUN. MIPOCTEHIIINE CHHTE3BI
CBoiicTBa KUCIIOT HeopraHmye- CKHX

BEIIECTB C MCIIOIB30Ba-
HUEM WHCTPYKIIHU
20 CHHTE3 COH U3 Hudp
IIpakTuue o
KHCJIOTHI HOKCHAa MeTala Vmers iposouTs | OBOH MUKpOCKOT
ckas pabora Ne 2
MPOCTEUIITNE CUHTE3BI
«Ilomyuen
HEOpraHu4e- CKUX
ue MEJHOTO Ky-
BEIIECTB C MCIIOIB30Ba-
opocay
HUEM UHCTPYKIIUU
PactBopsl
P Hccnenosats WnMeTs Jarunk
3aBHCHUMOCTb PAaCTBOPUMOCTHU Ipe/ICTaBIeHHE O pa3-Hoii | TeMIepa- TyphI
21 OT TeMIIEpaTypEbI 3aBHCHMOCTH pacTBopy- | IVIATHHOBBII
MOCTH BEIIECTB OT
TeMIIepa- TypHI
22 HccnenoBaTth HNmets Jlatank
JlaGopatop
. 3aBHCHUMOCTB PACTBOPUMOCTHU MIpeICTaBICHIE O pa3-HOl | TeMIepa- TYphI
HbIH onbIT Ne 5 p p pen p pa-Typ
OT TeMIepaTypsl 3aBHCHUMOCTH PacTBOPH- | IIATHHOBBIN
«H3yueHnue patyp p P
MOCTH BEIIECTB OT
3aBUCHUMOCTHU
TeMIIepa- TPl
PacTBOPHUMOCTHU pa- Typ
BEIIECTBA OT
TEMIIePaTyphI»
PactBOpHI o
p VMeTh Hudp osoit
23 IMoka3atpb HCIIOJIb30BaTh 1U(ppo-oii | MUKPOCKOM
3aBUCUMOCTDb paCTBOPUMOCTU MUKPOCKOIT Ij1 U3YyYCHUA
OT TEMIIEPATYPHI (hOpMBI KPUCTAIJIOB
24 JlaGoparopu [Tokazath Ymets udp opoii
bIif onbIT Ne 6 3aBUCUMOCTb PACTBOPUMOCTH UCTIONB30BaTh NU(PO-BOA | MHKPOCKOI

«Habnrome | ot TemmepaTypsl MHUKPOCKOT TSI N3y9ICHUS
HUE 332 POCTOM (hOpMEBI KPUCTAIIIOB
KPHUCTAIIIOBY

25 PactBopsr
CdopMupoBaTh Hmets Haruux
HOHSITHS MIPE/ICTaBIICHHE O Pa3- TeMITepa- TPl
«pa3baBeHHbIi JMYHOHN HACHILICHHOCTH IUTATHHOBBIT
pacTBop», pac-TBopa
«HACHIIICHHDII pacTBOpsIEMbIM Belle-
pacTBop», CTBOM
«TIePECHIIIEHHBII

pacTBop»




Jlaboparop Nwmetn JaTuuk
HbIi onbIT Ne 7 Ccdopmuposats HpeJICTaBIEHHE O pas- TeMIIEpa- TypBI
«Ilepecprny | HMOHATHA JMYHOI HACHIIEHHOCTH  [LIATUHOBBIN
SHHBIH pac- TBOP» «pa30aBIICHHbIN pac-TBOpa
pacTeop», PacTBOPSAEMBIM BelIe-
«HACHIIIEHHbIH CTBOM
pacTBop»,
«TIepeCHIIEHHBIN
Pactaopst CcopmupoBathb Ymeth Hatamx
27 MPEJICTaB- JICHHE O OIPEIENATh KOHIICH- ONTHYE-CKOM
KOHLIEHTPAIUK BE-IIECTBA U TpaLHMIO PACTBOPA, IIJIOTHOCTH
KOJINYECTBCHHOMAHAJIH3€ HCTIONB3YSIMHCTPYKITUIO
28 [IpakTuue c CdopmupoBaTh Ymets Hatunk
Kast pabota Ne 3 IIPEJCTaB- JIEHUE O OIpPEAEIIATh KOHIEH- ONTUYE-CKOU
«Onpenen enne KOHIICHTpAIN{ Be-IECTBa U TpPAINIO PacTBOPA, IUIOTHOCTH
KOHLIEHTPALIUK KOJINYeCTBCHHOMAHAJIH3€ HCTIONB3YSIMHCTPYKITUIO
BEILECTB KOJIOPH-
METPUYECKIM
METOJIOM»
29 Kpucramn CdopmupoBaTh Hatank
Orupa-Tel TOHATHE 3HAaTh TeMIIepa- TYPBI
«Kpucramnoruznpar CIOCOBHOCTD KpHcTan-  |[IVIATHHOBBIM
» JIOTHPATOB Pa3pyIIaThCS
IIpY HarpeBaHUU
30 CdopmupoBath 3HaTh Jatuuk
JlaGopato MIOHSATHE CTIIOCOOHOCTB KpUCTAI-  [TeMIepa- TYpHI
pHbiit orBIT Ne 8 «Kpucramroruapar JOTHAPATOB Pa3pymIaThCs [[UTATHHOBBIN
«Onpenen exme ». TIpH HarpeBaHUU
TeEMIIEPATyphI
pasnoKeHus
KPHUCTAIIIOTUAPATA»
31 Knaccst Ymers Harank pH
HEOpraHN-9eCKHX CdopMupoBaTh omnpexensate pH pacTBopos
CO€INHE- HUH. npencras-neHue o pH cpensl
OcHoBanus KaK XapaKTePUCTUKH
KHCIIOTHOCTH PacTBOpa
32 CdopmupoBaTh Ymets Hariuk pH
IIpaxTuue c

Kast pabora Ne 4
«Omnpenen enne pH
pacTBOPOB KUCIIOT H

HIeI0YCHY

npencras-aeHue o pH cpensl
KaK XapaKTepUCTUKU

KHUCJIOTHOCTHU paCcTBOpa

onpeaensats pH pacTBopoB




33 Knaccer Cdopmuposath Harank pH
HEOPTaHU-YECKUX mpencTaB-jaeHne o mkaire pH [puMeHsTH
COC/MHE- HUI. YMEHHUSI TIO OTIPEICTICHUIO
OcHoBanus pH B mpakTiyeckoit
JESITEIbHOCTH
34 CdopmupoBath Harank pH
Jla6opato npeAcTaB-IeHue o mkaie pH TIpHMensTS
pHbIi onbIT Ne 9 YMEHHUS 110 ONPEAEICHUIO
«Omnpenen enne pH pH B npakTudeckoit
Pa3INIHBIX Cpe» JEeSTeNbHOCTH
35 Kiaccrt DKCNEepPUMEHTAIBHO ITonumats
Hatuuk
HEOPTaHU-YECKIX JOKa- 3aTh XUMHIECKUE CYIIHOCTH TIPOIiec-ca
coenrHe- HUH. CBOMCTBAaOCHOBAHUN HEUTpaIU3aIiy U pumMe- pH, f[O-38,TOp
XUMHAYECKHE HSTh IIPOLIECC 00nEma
CBOICTBA OCHOBAHUU HEHTpaan3a- UK Ha KUZKOCTH, GiopeTKa,
MPaKTUKE JATHHE
TEMITePaTyPHI
[UTATHHOBBIN, MaTYHK
MaBICHNS,
MarHUTHAsI MEIIIajaKa
36 Jlaboparo OKCNEepPUMEHTAIHLHO IlonnmaTte Jatuuk
pHBIi omeiT Ne 10 JIOKa- 3aTh XUMHIECKHE CYIIIHOCTH MpOIlec-ca pH, no-3atop
«Peaxkmsa CBOMCTBAOCHOBAHUNA HEUTpaIHM3aluy U IpUMe- | 00béMa
HEHTpaIm3aum, HSATH [IPOIIECC PKIITKOCTH, OIOpeTKa,
JIEMOHCTPAlHOHH bIi HEeUTpanu3a- UM Ha maTYnK
aKcriepuMeHT Ne 5 MPaKTHKE TEMITePaTy Pl
«Temto- Boit 3¢ ek MJIATHHOBBIN, TaTYHK
peaKIuy THAPOKCHIA MaBICHNS,
HATPHS C yTIIe- MarHHUTHAsI MEIIIajaKa
KHCJIBIM Ta30M»
37 Xumuraecka ITokasats YMmers JaTunk
sI CBS3b 3aBHCUMOCTD (PU3HUECKUX OIPEAETATh TUM KpH- TeMIIepa-Typhl
CBOICTB Be- LIECTB OT TUIA CTAJUTMYECKUX PEIIETOK ILIATHHO- BBIii,
XUMHYECKOUCBAZH 10 TeMIepaType JaTYUK TeM-
N1aBJICHUA IepaTypsl TEPMO-
HIapHBIN
Hemonctp IMokazathb VMmersb JlaTuuk
38 fi\EHg)HHHﬁ OIIBIT 3aBHCUMOCTb (DU3MYECKUX ONpeENATh TUII KPH- TEMIIEPA-TYPHI
CBOMCTB Be- IECTB OT TUIIA CTAJNIMYECKUX PELIETOK IJIATUHO- BBIU,
XUMHYECKOUCBAZH 10 TeMIepaType JATYUK TEM-
JIaBJICHUS neparypsl TEpMO-



TemaTHyecKoe MJIAHUPOBaHNUE Y4eOHOr0 MaTepuaja B 9 kiaacce (684)

Tema
IleseBas ycTaHoBKa Hcnos
y Ilaanupye
wn ypoxa 0J1-BO 30BaHMe
Mble pe3yJbTaThbl
4acoB 000opy10BaHusI
1 Teopus IToxa3zats, uTO 2 JaTtuuk
JNIEKTPO pacTBOpe-HHUE BEILECTB UMEET 3HaTH Temiepa- TypHl
b
JIUTUYECKON PAA IPU3HAKOB XUMHUYECKOM 4TO [JIATUHOBBIN
AUCCO-LInaHN peaxinn pacTBopeHHe —
(OUBUKOXUMUAIECKUT
po- Iecc
2 HemoncTp Ilokazats, 4TO 2 3HAaTh, JlaTank
AQHMOHHBIN OMBIT Ne| pacTBOpe-HHE BELIECTB UMEET 4TO Temiepa- TYpHI
1 «TernoBoil 3¢- | psa MPU3HAKOB XUMUYECKON pacTBOpeHHe — MJIATUHOBBIN
(KT pacTBOPECHUS | peaKiuu (OUBUKOXUMUAIECKUT
BELIECTB B BOJEY po- Lecc
3 Teopus Bsenenue nonsaruii 2 JaTtuuk
p VMeTh
JIEKTPO <BIEK-TPOJUT» U «HEIIEKTPO- SKcrepuMenTanbHo | YEKTPO
JTIUTHYECKOH AT ONPeAENATD MIPOBOIHOCTH
JUCCO-IIAaluu 3JIEKTPOIUTHI U
HEDJICKTPOJIUTHI
4 IIpakTruec BBenenue nonsTuii 2 Ymetp Jatuuk
Kast pabota Ne 1 <QIEK-TPOJUT» U «HEIIEKTPO- 3KCIIEPUMEHTAIIBHO | 3JIEKTPO
«ONEKTPOJ| JIAT» OTIPEIEIAT MIPOBOAHOCTH
WTBI U HEJJIEK- 3JIEKTPOJIUTHI U
TPOJIUTHI» HEJIEKTPOJIMUTHI
5 Teopus 2 Jatuuk
SJICKTPO Cdopmuposats 3Hath, Kakoe | JIEKTPO
JIUTAHECKOU TIPE/ICTaB-JICHNUE O BIUSHUH BIIMSIHUE OKa- 3bIBaeT | TPOBOLHOCTH
AHACCO-IIMannmn pacTBO-pUTENA HA BOJa Ha JUCCOILHAA-
JUCCOLMALIMIO JIEKTPOJINTA ITHIO BEIIECTBA
2
JlaGopaTop Haramx
. Cdopmuposath 3HaTh, KaKkoe
HbIH ombIT Ne | DIIEKTPO
MPEJICTaB-JICHUE O BIUSHUH BIIMSTHUE OKa- 3bIBAET
6 «BnusHue TPOBOJHOCTHU
pacTBO-pUTEINA Ha BOJIa Ha IMCCOLIMA-
pacTBOpHTEIIS Ha
JUCCOLMALIMIO JIEKTPOIUTA LU0 BEIIECTBA
JIFCCOLINAITHIO
/ OKCNepUMEHTAIBHO 2 Hatuuk
Teopus p YMmeth
YIEKTPO BBECTHITOHATHE «CITa0BIH dIIeK- onpeaensTs cubhbie | IEKTPO
JUTHYECKON TpoanT) u crnalbie TIpOBOZIHOCTH

JIACCO-1{MALIAH.

3JIEKTPOJIUTEHI C TI0-




BCHICCTB C pa3HbIMH
TUIIaMH KpUCTAJIN-

YECKUX PEUIETOK»

TIapHBINA

Hroro yacos

68u




CuibHbIE U cl1a0bIe

MOIIBIO JATYHKaA

3NEKTPOIUTHL 3JIEKTPONPOBOJHOCTH
8 Jlabopatop, OKCIepUMEHTAIBHO Hatunk
HBIH ombIT No 2 BBECTH IMOHSATHE «CIA0BIN JJIeK- YmMern 3JIEKTPO
«CUIIBHBIE | TPOJTUT ONPENICIIATh CUJIbHBIC | TPOBOTHOCTH
U ci1abble 2JIeK- U caadble
TPOJIUTHI 3JIEKTPOJIUTSI C 110-
MOIIBIO JaTYUKA
3JIEKTPONPOBOIHOCTH

9 Teopus Cdopmuposatb JaTtuuk
3NEKTPO IpeCTaB-JIEHUE O 3aBUCUMOCTHU 3JIEKTPO
JUTUYECKON 3JIEKTPONPOBOJHOCTH pac- 3HaTh POBOAHOCTHU
JUCCO-ITHALUH TBOPOB OT KOHIICHTPAIIH 3BHCHMOCTE

MOHOB SIIEKTPOINPOBOIHOCTH
pacTBOPOB OT
KOHILIEHTPALlUU HOHOB

10 JlaGoparop| CcopmupoBaTh 3HaTh JaTtuuk

HBIH onbIT Ne 3 IpeCTaB-JICHUE O 3aBUCUMOCTH 3aBUCHMOCTh JJIEKTPO
«3aBHCHUM | 3JEKTPONPOBOJHOCTH pac- 3JIEKTPOIIPOBOIHOCTH|  TIPOBOJHOCTH

OCTb 3JIEKTPO- TBOPOB OT KOHIICHTPAIIH pacTBOPOB OT

MIPOBOAHOCTHU HOHOB KOHIIEHTpaLlUU HOHOB

pacTBOpOB

CHJIBHBIX

IEKTPOIUTOB OT

KOHIICHTPaLiH

HOHOB»

11 Teopust 3aKkpenuTh JaTtuuk
3MEKTPO MPEACTaBICHUEO 3aBUCHMOCTH VMeTh JJIEKTPO
JUTUYECKOU 3JIEKTPONPOBOTHOCTH SKCIIEPUMEHTAIBHO MPOBOAHOCTH
JUCCO-ITHALIUH PacTBOPOB OT KOHIICHTPAIUN OIIPeNEIISTD

HOHOB KOHIICHTPAIIUIO COJIU
B PacTBOpE C
MOMOITBIOIATYNKA
3JIEKTPONIPOBOTHOCTH

12 ITpakTuuec 3axpenurs VMeTh Harink
xas pabora Ne 2 MIPEACTaBICHUEO 3aBUCHMOCTH JKcTiepuMenTaThHO  O'IEKTPO

«Onpesen | EKTPONPOBOHOCTH OIIpEIENATH IIPOBOJHOCTHU

€HHe KOHIICH-
TpPAaIUH COIH TO
AIIEKTPO-

IIPOBOJHOCTH

PacTBOPOB OT KOHIUECHTPpAlIUH

HOHOB

KOHIICHTPAIIHIO COJTU
B pacTBOpe C
IMOMOIIIBIOJATYHKA

ANIEKTPONPOBOAHO-




pacTBopa» CTH
Tema ueJIeBaﬂ YCTaHOBKaA HUcnoin
Ilnanupye
NQ YpoKka 0JI-BO 30BaHHUE
MbIe Pe3yJIbTaThI
n/n yacoB 000py10BaHUsI
13 HccnenosaTh 2 [Ipumenss  Tb JlaTunk
Teopust 0COOEHHOCTHUITPOTEKAHUS 3HAHUS O PEaKLUU IMEKTPO
IEKTPO peaxuy Hel- Tpaau3aluu HeUTpanu3auuu B TIPOBOIHOCTH,
JINTHYECKON WHBIX yCIIOBUAX J103aTOp
JIUCCO-ITHALIMH. 00BéMa
Peaxuu u JKAJIKOCTH, OFO-
HOHHOTO 0OMeHa peTka
14 Hccnenosatsb 2 IIpumens 1B
JlaTamk
0COOCHHOCTHUITPOTEKAHUS 3HAHUS O PEaKIUU
JlaGopatop AJIEKTPO
. €aKIUN Hell- TpajJu3alun HEeUTpan3aluy B
HBIH ombIT Ne 4 peakil p 1 P 1 TIPOBOTHOCTH,
WHBIX YCIIOBUSIX
«B3anmon J103aTOp
eHCTBHE THIIPOK- 00BEMa
cuza 6apus ¢ JKHIKOCTH, OFO-
CEpHOU KHUCIIOTOM perka
15 Teopus DKCIepUMEHTAIBHO 2 Jlatunk
3JIEKTPO MoKa-3aTh 00pa3oBaHue 3HaTh, 4TO Bee| YIEKTPO
JIUTUYCCKOU I/IOHOBHpI/I peaKLlI/II/I aMMHaKa C paCTBOpI/IMLIe B BOJE HpOBOJIHOCTI/I
JIUCCO-IIHALITN KHCIIOTaAMH e ——
HBIMH
3JIEKTPOITUTAMU
16 JlabopaTtopH DKCIepUMEHTANTBHO 2 Hatuuk
b1 OIBIT Ne 5 MOKa-3aTh 00pa3oBaHKe 3Hate, TO BCE JJIEKTPO
«O6pa3oBa| MOHOBIPH PEAKIIU AMMHAKA C PacTBOPUMBIC B BOAC npoponmocT
HHeE coeii aM- KHCIIOTaMH COJIM SIBIIAFOTC - CHITb
MOHHSD HBIMI
ANEKTPOITUTAMU
17 2
Xumnyec W3ydeHue okuciurenb- JaTtunk

KHE peaK-I[uH.
OKucCIHUTEIb- HO-
BOCTAHOBUTECIIb-
HBIE PEaKLIUU
(OBP)

HO- BOCCTaHOBUTCIIBHBIX
MPOLIECCOB, MTPOTEKAIOLINXC

BBIACJICHUEM OHCPIUU

Nmets

npeaAcTaBJICHUEC O TC-

WIOBOM 3 deKTe

OKHUCJIN-TCIIbHO-

BOCCTAHOBUTCIIbH bIX

peaxkuui

TeMIIepa- Typbl

IIaTHHOBLIN




18

JlabGopatop N3yuenue okucnuTenb- HNwmets Hatuuk
HBIii onbIT Ne 6 HO- BOCCTaHOBHTEIbHBIX MIpeJICTaBJIEHUE O Te- [TeMIepa- TYpHI
«3yueHue| mpoieccoB, MPOTEKAIOIINXC wioBoM 3¢ dexre MJIATUHOBBIN
peakuuu B3au- BBIICTICHHEM dHEPTUU OKHCIIU- TEIbHO-
MOJICHCTBUS BOCCTaHOBUTENBH bIX
cynbduTa Ha- TPHSI peakuuit
C IIEPOKCHUIOM
BOJO-pOZa»
19 Xumude [oxkazatp, 4TO B UmMets Harink
ckue peak-iuu. OBP| mpounecce nporexkanus OBP IIPEICTABICHHUS O pH
BO3MOXK-HO 00pa3oBaHue pas-IMYHBIX
KHUCIOTHIMIIH LIEJIOUN IIPOYKTAX OKHCIIH-
TEJNbHO-
BOCCTaHOBHTENBH bIX
peakimit
20 JlaGopatop Jokazatp, 4To B Nwmets HaTnk
HbIii ombIT Ne 7 nporecce mpotekanust OBP MPEACTABIICHUS O pH
«M3MeHe Hue pH p | BO3MOK-HO obpa3oBaHue pa3-JINYHBIX
X018 KHUCIOTHIMIIH LIEJIOUN MPOJYKTaX OKUCIIU-
OKHCJIHTEIBHO- TEIBHO-
BOCCTAHO- BOCCTaHOBUTEJbH bIX
BHUTEJBHBIX peakmin
peakuuin
21 Xumnue KonunyectBeHHO Hariuk
ckue peak-iuu. OBP| oxapakTe-puszoBathb 3HaTh, yro| HAMpsDKe-HUSL
BOCCTAHOBUTEIIL-HYIO METaIIBI ABJISIOTCS
CIIOCOOHOCTH METaJI- JIOB BOCCTAHOBUTENSAMU  C
pas- HOH|
BOCCTAHOBUTEIBHO U
CII0-COOHOCTBIO
22 JlaGopar KonuuecTBeHHO 3uath,  4TO Harunx
OpHBII OIBIT Ne OXapakTe-pU30BaTh METaJLIbI SIBJISIFOTCS HaIpsDKe-HUA
8 BOCCTaHOBUTEIb-HYIO BOCCTAHOBUTEISIMH  C
«CpaBHH | CIIOCOOHOCTH METAJ- JIOB paz- HOM
TeJbHas BOCCTAaHOBUTEIBHO 1]
Xapakre CI0-COOHOCTBIO
pHUCTHKa
BOCCTaHOBUTEIb
HOM
CIIOCOOHOCTH

MCTAJLIIOB»




Xumundec Nzyanth 2 3Hathb [Tpubop
23 KM€ peak- IIUH. [3aBUCHUMOCTb CKO- POCTH 3aBHUCUMOCTD TS AT
CKOpOCTh XU [peaKliy OT Pa3inyd- HbIX CKOPOCTUPEAKIMH  |TIOCTPalU 3aBU
MUYECKOH (hakTopoB OT Pa3INYHbBIX (ak CHUMOCTH CKOPO
peaKiuu TOPOB — CTH XUMHYECKOH
TEeMIIEPaTyphl, KOH- [PEaKIHU OT YCIOBUN
LUEHTpaUH
pearupyromnmx Be-
LIEeCTB,
KaTajaus3aropa,
MIPUPO-AbI BEIIECTB,
TUIOIIA U
COTPUKOCHOBEHHSI
BEIIECTB
JemoHcT Nzyanth 2 3Hath [Tpubop
24 PalOHHBIE OIbl [3aBUCUMOCTH CKO- POCTH 3aBHCUMOCTD TS AT
ThI Ne 2 [peakiuu OT pa3inuy- HbIX CKOPOCTHUPEAKIINH JIOCTPAIH 3aBH
«3yuyenue (hakTopoB OT pPa3INYHbIX (ak CHUMOCTH CKOPO
BIIHSI- HUS TOPOB — CTH XUMHUYECKOM
pa3IMYHBIX TEMIEPaTyphl, KOH  [PEaKIUU OT YCIIO
(hakTopoB Ha LUEHTpaIUH BHI
CKOPOCTb pearupyromnmx Be
peaxIumy IeCTB,
KaTajam3aropa,
IIPUPO-IIbI BELIECTB,
TUIOMIA U
COTPUKOCHOBEHHUSI
BEIIECTB
Tewa Ienerast ycranoBka Hcnos
ILnanupye
/i YPOKa 0J1-BO 30BaHUE
MbI€ pE3yJbTaThl
4acoB o0opynoBaHust
Hemerann DKCIEePUMEHTAIIbH 2 3HaTh Amnmapar
25 | b1 l'ano-reHsl

0o¢ W3ydyeHHE (U3MUYCCKHX U

XUMUYECKUX CBOMCTB XJIO- pa

¢dusnueckue u
XAMHYEe-CKHE
CBOMCTBA TaJIOTCHOB.
YMeTh
3aChIBaTh ypaBHE-
HHUS peaKuui
rajJoreHOB C Me-
TaJJIaMU,
HeMeTaJllIaMU, UX
pa3IUIHYIO

OKHCJIHUTECIBbHYIO

JUIS TIPOBEICHUS
XU-MUYCECKUX IIPO-
reccos (AIIXP)
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JemoHcT

paHHOHHLIfI OIIBIT

Ne 3 «M3ydenue

(U3NYECKUX U

XUMHYCCKHNX

CBOICTB XJIOpa»

DKCIeprUMeHTaNIbHOE
u3ydeHue PU3NIeCKUux U

XUMHUYECKUX CBONCTB XJIO- pa

3Hath
¢busndeckue u
XUMUYe- CKHe

CBOMCTBa TAJIOTEHOB.

Dkcnepum
CHTAIBHOE U3Y4YCHHUE
(u3NYEeCKHX U
XHUMUYECKUX

CBOICTB XJIO- pa

21 Hemet&T N3yuuth cBoiicTBa Ammap
1b1. OKCH-IBI CEPBL.| CEpHH-CTOTO rasa 3HATh ar s
Cepnucras dusmueckue 1 MIPOBEJICHUS
KHUCJI0Ta N — XU-MHYECKHUX

CBOJICTBA cepHUCTOro | PeAK-1IMH
rasa. YMeThb (AIIXP)
3aIMCHIBATH

2ypaBHEHHS peaknui

rasa c BOJIOM,CO

IIEI0YaMHI

28 Jemonct N3yuuth cBoiicTBa 3HaTh Anmnap
PalMOHHBIN OIBIT | CEPHHU-CTOTO rasa dusngeckue u aT st
No 4 «3ydenune XUMIYe-CKIe IIPOBEICHUS
CBOWMCTB CBOHCTBA CepHUCTOro | XU-MHYECKHX
CEpHHUCTOTO Ta3a u raza. VMeTs peak-1uii
CepPHUCTOMH 3aIMCHIBATH (AIIXP)
KHCIIOTHD yPaBHEHHMS PEAKIIUIA

rasa c BOJIOM, CO
LIET0YaMH
29 Hemer DKCeprUMEeHTAIbHO Hatuuk
aJuiel. AMMHaK JIOKa- 3aTh MPUHAIJIC)KHOCTh 3HaTh, uTO JIIEKTPO

pac-TBOpa aMMHaKa K Cl1a0bIM PacTBOp aMMHaKaB MPOBOTHOCTHU
AJIEKTPOTITUTAM BOJIE — CITa0bIit

JJIEKTPO- JIUT. Y METh

OTpeAEATh 3TO

CBOMCTBO C IIOMOIIIBIO

JlaTdyrKa

3JIEKTPOIIPOBOTHO

CTHU

30 JlaGopar DKCMeprUMEHTAIBHO Jataunk
OpHBIN OMBIT Ne JIOKa- 3aTh MPUHAIJIC)KHOCTh 3nars, 4ro 3JIEKTPO
9 pac-TBopa aMMHaKa K Cl1a0bIM PpacTBOp aMMHaKas MIPOBOTHOCTH

«OCHOBH bI€

CBOMCTBA aMMHaKa

AIEKTPOJIUTAM

BOJIE — CI1a0bIi
3JIEKTPO- JIUT. YMETh
OTPENETATh 9TO
CBOMCTBO C ITOMOIIILIO

JaTduKa




3JIEKTPOIIPOBOIHO
CTH
31 Mertainn bl. DKCIepUMEHTAIbHO 3HaTh JaTank
Kans- nuii. YCTa-HOBUTH o0Opa3oBaHue CBOICTBa 3NEKTPO-
Coenunenus CpeHEN U KUCIION CONH COEIMHEHUH KaJIbLIUs TIPOBOIHOCTH,
KalbIus U €ro 3HaueHHe B MATHHITHAST Me-
HPUPOAC U KU3HU manka, Ipuoop Is
1CTIOBCKA IIOJIy4YECHHs Ia30B
WM amnmnapat
Kunna
32 Jlabopar DKCIepUMEHTANIBHO 3Hatb Hatuuk
opHbIit onbIT Ne 10 [ycTa-HOBUTH o0pazoBaHue, CBOIICTBa JJIEKTPO-
«B3aumo |cpeaHell U KUCIIOH COTu COEIMHEHNH KallbLUsl | POBOJIHOCTH,
JIeHiCTBHE U3BECT- U €ro 3HaueHHe B MarHuTHasi Me-
KOBOI BOJIBI C MIPUPOJIE U KU3HH nIajka, npuodop st
YTIIEKUCIIBIM YeloBeKa MOTY4eHUs Ta30B
ra3oM» WM anmnapat
Kunma
33 MerTtanni bl UccnenoBate mporecc Haruuk
Keneso JJie- 3HaT, UTO JTaBIICHUS
TPOXUMHUYECKOH KOPPO3HHU npolece Koppo3uu
Kenesa B BOSAYXe METAJIJIOB MPOTEKAET
B IIPUCYTCTBUH BOJBI
Y KUCJIO- pojia. 3HaTh
(axTOpBI, YCKO-
PAIOLIKE MTPOIECC
KOPpO3HUH
34 JlaGopar UccnenoBate mporecc Harami
opHbIit onbIT Ne 11 | are- 3Hats, uTO JIaBJICHHUSI
«Okucne | TPOXUMHUYECKOH KOPPO3UHU TpOHECE KOpposHH
HUE JKene3a Bo ’KeJie3a B BO3IyXe METAILIOB TipoTekact
BIAKHOM B IIPUCYTCTBUU BOJIBI
BoOATyXED U KUCJO- poja. 3HaTh
(baxTOpEI, YCKO-
PpAIOLINE MPOLECC
KOppO3UH
Hroro yacos 689

208 c.
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