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IMosicuuTeILHAS 3aNIMCKA

Pabouass mporpamma yueOHOTO mpenmera «XHMHS» COCTaBIeHa Ha OcHOBe DenepanbHOTrO
rocy/1apcTBEHHOro 00pa30BaTeNbHOTO CTaHJapTa OCHOBHOro oOmiero o6OpaszoBanus (IIpukas
MunucrepctBa obpa3zoBanust 1 Hayku PD ot 17 mekabps 2010 r. Ne 1897 "OG6 yTBepxkacHUH
denepanrbHOro rocyapCTBEHHOTO 00pa30BaTeNIbHOTO CTaHAapTa OCHOBHOTO 00MIero oOpa3oBaHus"
(c U3MEeHEeHUsAMH, BHECEHHBIMH NpHKa3oM oT 31 nexadps 2015 r. Ne1577), nmporpammsl «Xumusi. 8
— 9 knacce» aBTopa O.C. I'abpuensaa, OOIT OO0 u yuebHoro mrana 'bOY COIII «Ilentp
oOpa3zoBanus» noc. Bapiaamoso.

Jannast pabouast mporpamma peanusyercs Ha ocHoBe YMK «Xumust. 8 — 9 kiacch» mnojg
penaknueit O.C.I"aGpuensna:

- I'a6puensa O.C. Xumust. 8 kinace - M., [lpoda; -
Tl'abpuensu O.C. Xumus 9 knacc — M., Jlpoda

XuMHS B OCHOBHOM IIKOJIE M3y4aeTcs ¢ 8 mo 9 kiracesl. OO1ee ynciio yaeOHbBIX YacoB 3a JBa rojaa
o0yuenust — 136. V3 Hux B 8 kitacce - 68 yacoB B rof (2 yaca B He/ielN0); B 9 kiacce — 68 4acoB B roj
(2 gaca B HeEIIO).

ILianupyembie pe3yJbTaThl 0CBOCHHS Kypca

Jluunocmuvimu pe3yibmamamu OCBOCHUS BBIITYCKHUKaMU OCHOBHOM LIKOJIBI IIPOTPAMMBI 110
XUMUH ABJISIFOTCS:
- 3HaTb W TIOHMMAaTh OCHOBHBIC MCTOPHYECKHE COOBITHS, CBS3aHHBIE C Pa3BUTHEM XHMHUHU U
oOuiecTBa; JAOCTHKEHHUS B 00JacTM XMMHUU U KyJbTYpHBIE Tpajullud (B YacCTHOCTH, Hay4yHbIE
TpaJWLIMK) CBOEH CTpaHbl; OOILIEMUPOBBIE JOCTUKEHHS B 00IaCTH XUMUHU; OCHOBHBIE IIPUHLIUIIBI U
IpaBUiIa OTHOIIEHHsSI K IPHUPOJE; OCHOBBI 30POBOTO 00pa3a >KU3HU M 30pOBbecOEpEraromnx
TEXHOJIOTHH; IIpaBUja IOBEACHUSA B YPE3BBIYAHHBIX CHUTYalMsSAX, CBSA3aHHBIX C BO3JEHCTBUEM
pa3JIMYHBIX BEIIECTB; OCHOBHBIE MpaBa M OO0S3aHHOCTU TIpakJaHMHA (B TOM YHUCIIE yYallerocs),
CBSI3aHHbBIE C JTUYHOCTHBIM, MPOPECCHOHATBHBIM U KU3HEHHBIM CaMOOIIPEAEIEHUEM; COLUAIBHYIO
3HAUYUMOCTb U COJiepKaHue NpodeccHil, CBI3aHHBIX C XUMHUEH;
- UCHBITBIBATH: YyBCTBO TOPAOCTH 3a POCCUNCKYIO XUMHUUYECKYIO HAYKy U YBaXXEHUE K UCTOPHUH €€
pa3BUTHSL;, YBaXEHUE U NMPUHATHE TOCTHXKEHUI XMMHUHU B MHpE; JTI0O00Bb K NMPHUPOJIE; YBaXKEHUE K
OKPY’KaIOUIMM (y4alluMCsl, YIYUTEISIM, POJUTENSAM U Ap.) — YMETh CIyIIaTh U CIBIIATh MapTHEpPA,
IIpU3HABaTh MPABO KaXKJI0r0 Ha COOCTBEHHOE MHEHHE, TPUHUMATh PELLIEHUS C yUE€TOM MO3UIIUHI BCEX
YYaCTHUKOB; YyBCTBO IPEKPACHOIO M ACTETHYECKMX YYBCTB HAa OCHOBE 3HAKOMCTBA C MHPOM
BEIIECTB U UX MPEBPALICHUI; CAMOYBa)KE€HUE U SMOI[MOHAIBHO-TI0JI0KUTEIBHOE OTHOIIIEHHUE K ce0e;
- NpU3HABaTh LIEHHOCTH 3/10pOBbsI (CBOETO U IPYTHUX JIFOZEH); HEOOXOMMOCTh CAMOBBIPAXKEHNUS,
caMopealIn3aluy, COLUAIBHOIO IPU3HAHNS;
- OCO3HaBaTh TOTOBHOCTH (MJM HErOTOBHOCTH) K CaMOCTOATENbHBIM IOCTYNKaM U JACHCTBUSM,
OTBETCTBEHHOCTb 32 MX pe3YyJbTaThl; TOTOBHOCTh (WM HETOTOBHOCTH) OTKPBITO BBIpAXaTh MU
OTCTauBaTh CBOIO MO3ULIMIO U KPUTUYHO OTHOCUTHCS K CBOUM ITOCTYIIKAM;
- TIPOSIBJIATH: JKOJOTMYECKOE CO3HaHME; J0OpOXKeIaTeabHOCThb, JIOBEpUE M BHUMATEIbHOCTh K
JIO/ISIM, TOTOBHOCTh K COTPYIHUYECTBY M APY>KO€, OKa3aHUIO MOMOIIN TeM, KTO B HEH HyXJaeTcs;
000O0IIeHHBIN, YCTOHYMBBIM W W30UpATENbHBIA TMO3HABAaTENbHBIH MHTEPEC, WHUIMATUBY U
T10003HATENBFHOCTh B U3yUEHUU MHUpPaA BEIIECTB U PeaKIuii; eNeyCTPEMICHHOCTh U HAaCTOWYMBOCTD
B JIOCTM)KEHUU IIeJiel, TOTOBHOCTh K MPEOJ0JICHHUIO TPYJIHOCTEN; YOSKIEHHOCTh B BO3MOXKHOCTH
MO3HAHUS IPUPOAbI, HEOOXOIMMOCTH Pa3yMHOI'O HCIIOJIb30BAHMSI JOCTHKEHUM HAYKH U TEXHOJIOTUI
JUIs pa3BUTHA OOIIECTBA;
- yMETb: YCTaHABIUBATh CBS3b MEXKIY LENbI0 H3YYEHUS XUMHUU U TEM, I 4Yero OHa
OCYLIECTBIISAETCS (MOTHBAMM); BBIINOJIHATh KOPPUTHPYIOIIYI0 CAMOOLIEHKY, 3aKIIOYaloUlylocs B
KOHTPOJIE 3a MPOLIECCOM U3YUYEHHUSI XUMHUH U BHECEHUU HEOOXOJMMBIX KOPPEKTHBOB,



COOTBETCTBYIOIIUX 3TalaM U crnocobaM H3yueHHs] Kypca XUMHH; BBIIOJIHATH PETPOCIEKTUBHYIO
CaMOOLIEHKY, 3aKJIFOUAIOLYIOCS B OLIEHKE MPOIIEcca U pe3yJibTaTa U3yueHusl Kypca XUMHUU OCHOBHOM
LIKOJIBI, TOABEICHNUN UTOTOB HA OCHOBE COOTHECEHHUS LIEJIEH U Pe3ysIbTaTOB; CTPOUTH )KU3HCHHBIE U
npoeCCHOHATIBHBIE IUIAHBl C YYETOM KOHKPETHBIX COLUAIbHO-UCTOPUYECKHX, MOJUTHYECKHX U
9KOHOMHYECKUX YCIOBUI; OCO3HABATH COOCTBEHHBIE LIEHHOCTH U COOTBETCTBUE UX IPUHUMAEMbIM B
YKU3HU PEILEHUSIM; BECTU AMAJIOr HA OCHOBE PABHOIIPABHBIX OTHOLIEHUH M B3aWMHOI'O YBA)KEHUS;
BbIJIEJISITh HPABCTBEHHBIM acClEKT MTOBEACHUS U COOTHOCUTh IIOCTYIIKHU (CBOU

U JIpyrux Jrofed) U COOBITUS C MPUHATBIMH STHYECKUMH HOpPMaMHM; B IpeAerax CBOMX
BO3MO>KHOCTEM IMPOTUBOAECUCTBOBATh IEHUCTBUSAM M BIUSHUSAM, NPEACTABISAIOIIUM YIpO3y JKU3HH,
3JI0pOBBIO U OE30MACHOCTH JIMYHOCTH U OOIECTBA

Memanpec)MemeZMu pesyrbmamamu OCBOCHU BbIITYCKHUKaAMH OCHOBHOMH IIIKOJIBI porpamMmaI
11O XUMUU SABJIAKOTCA:

- ymems pabOTaTh MO COCTABICHHOMY IUIaHY, UCIOJIb3Ys HApsly C OCHOBHBIMHU U JONOJIHUTENIbHBIE
cpeAcTBa (CIPaBOYHYIO JIMTEPATYpy, cloxkHble npuoopsl, cpeacrtsa MKT); ¢ nmomormbio yunTens
0oTOMpaTh A PELIeHUs y4eOHbIX 3aJady HEeoOXOAMMBIE CIOBapH, SHIMKIJIONEIUH, CIIPABOYHUKH,
JJIEKTPOHHBIE JHUCKH; CONOCTAaBJIATh W OTOMpaTh HHGOpPMALMIO, IMOJYYCHHYI H3 pa3IMYHbIX
UCTOYHUKOB (CJIOBAapH, SHLUKIIONEINHU, CIPABOYHMKH, DJIEKTPOHHBbIE NIHUCKH, ceTh VIHTepHer);
NpEACTaBIATh MHPOPMALMIO B BHJE TaOJHUI], CXEM, OINOPHOTO0 KOHCIIEKTa, B TOM YHCIE C
npumeHenneM cpeacts MKT; ohopmiisaTs cCBOM MBICTTH B yCTHOM M MMCbMEHHOM PEYH C yI€TOM CBOMX
y4€OHBIX U )KU3HEHHBIX PEUEBBIX CUTYALUH, B TOM uHcie ¢ npuMeHeHueMm cpenactB MKT; cocraBnsaTe
PELEH3HIO Ha TEKCT; OCYIIECTBIIATH 10KA3aTEIbCTBO OT IIPOTUBHOIO;

- opeanu3o6vieams yueOHOE B3anMOJIeIiCTBHE B TpyIIE (pacipeaeisaTh poJid, 10roBapuBaThes ApYyT
C IPYTOM U T. 11.);

- npedsudems (MIPOTHOZUPOBATH) TTOCIIEICTBUSI KOJUIEKTUBHBIX PEIICHUIA;

- noHUMams TIPUYUHBI CBOETO HEYCIIeXa U HAXOJUTh CIIOCOOBI BBI X0/1a U3 3TON CUTYyallUH;

- 6 Ouanoze C YYMTEJEM YYHUTbCS BbIpaOaThIBaTh KPUTEPUU OLIEHKM U ONPEAEISATh CTENEeHb
YCIIEHIHOCTHU BBIMIOJHEHUs CBOEH paboThl M paboThl BCEX, MUCXOJA M3 UMEIOIIUXCS KPUTEPHEB,
COBEPILIECHCTBOBATh KPUTEPHUH OLIEHKH U MOJIb30BAThCS MU B XOJI€ OLIEHKH U CAMOOIICHKH;

- omcmauéams CBOIO TOUKY 3pEHMSI, apryMEHTHUPYsI €€; MOATBEP KIaTh apTyMEHThI (paKkTamu;
KPUTHYHO OTHOCUTBCS K CBOEMY MHEHHIO;

- cnywams Opyeux, NbITaThCsl IPUHUMATh APYTYIO TOUKY 3pEHHUS, ObITh TOTOBBIM U3MEHUTH CBOIO
TOYKY 3pEHUS;

- cocmaename peghepam 1O ONPEAEICHHON (PopMe; OCYIECTBIATh KOCBEHHOE Pa3IeIUTENbHOE
JI0OKa3aTeNIbCTBO.

Hpe@memele pe3yibmamnmvl OCBOCHUS BbIITYCKHUKAMHA OCHOBHOM IIKOJIBI IIPpOTrpaMMBbI 11O XUMHUHU:

BBIITyCKHHMK Hay4dnuTCA BrInmyCKHUK ITOTyYUT BO3MOKHOCTh HAYYUTCS
-Ha3bIBATbXUMUYECKHEIIEMEHTHIN XapakTepru3oBaTh OCHOBHBIE METO/1b]
XapaKkTepu30BaTh UX Ha OCHOBE TMOJOXKEHUS B | MO3HAHUS XMMHUYECKHUX OOBEKTOB: HaONIO/IEHNE,
[Iepunonnueckoii cucreMe; HU3MEPEHUE, DKCIIEPUMEHT, MOJAEITUPOBAHUE.
-(popMyIUPOBATHU3YYEHHBICTIOHTHS: PaznnuyarbXxuMnyeckueoObeKThI(B
BEIIECTBO,XUMUYECKUNIIEMEHT,aTOM, CTaTHUKE):

MOJIEKYJIa, NOH, KATUOH, aHHOH, IPOCTOE U - XUMHYECKHE 3JIEMEHTHI U IIPOCTHIE BEIIECTBA;
CJIOKHOE BEILECTBO, XMMMUYECKas peakius, - METAJUIbl U HEMETaJ/UIbl U XapaKTepU30BaTh
BHJIbl XUMUYECKUX PEAKIUHI U T. I1.; OTHOCUTEIIBHOCTh  IIPUHAJJIEKHOCTH TaKUX
- ompexensatb 1o (opmynam cocTaB| OOBEKTOB K TOM HJIM MHOM IpyTIIe;
HEOPraHWYECKUX U OPraHUYECKUX BEIIECTB, | - OPraHUYECKUE U HEOPraHUYECKUE COCINHEHUS,
YKa3blBaTh BAJEHTHOCTH ATOMOB XMMHYECKHUX| - THAPOKCUABI (KUCIOPOACOAEpKAILNE KUCIOTHI,




AJIEMEHTOB WJIA CTETIEHU UX OKUCIICHUS;

- Pa3bACHATH MH(OPMALINIO, KOTOPYIO HECYT
XUMHUYECKHE 3HAKH, POPMYIIBI U YpaBHEHHUS;
KJIACCU(UITUPOBATh MPOCThIC (METaJUIbI, al
HEMETaJUIbl, OJaropojAHbIE ra3bl) U CIOKHBIC
BellecTBa (OMHApHBIE COCAMHEHUS, B TOM

YUCJIE€ U OKCHU[bI, a TaKKe TMIPOKCUIbl —
KHUCIIOTHI, OCHOBAaHHUS, aM()OTEPHBIC THIPOKCHIBI
U COJIN);

dopmynupoBars llepuomanueckuii 3aKoH, C
O0BICHATHCTPYKTYPYUUH(DOpMAIIHIO,

KoTopyto Hecet [lepuoanueckas cuctema XuMH-
yeckux oiemeHtoB JI. . Mengaeneera,
packpbiBath 3HaueHHe [lepuoauyeckoro 3akoHa;
- XapaKTepU30BaTh CTPOCHUE BEUIECTBA — BH/JIbI
XUMUYECKUX CBA3EH U TUIbI KPUCTAIIMYECKUX
pEIIEeTOK;

ONUCHIBaTh CTPOEHUE AaTOMOB XUMHUYECKHX
aneMeHToB Ne 1—20 u 26 u oTobpaxarh Ux c
MTOMOIIIBIO CXEM;

- COCTaBJATH (HOPMYJIBI OKCHJIOB XUMHUYECKHX

AJIEMEHTOB " COOTBETCTBYIOIIUX uMm
TUAPOKCHJIOB;

- 3aluChIBaTh  CTPYKTYpPHBIE (hopMyJIBI
MOJIEKYJISIPHBIX COCOUHEHHH U (OpMyIIbHBIE

CANHUIIBI NOHHBIX COG)II/IHCHI/Iﬁ 110 BAJICHTHO-

CTH, CTETIEHSIM OKUCJIEHUS WUJIH 3apsiaM HOHOB;

- (opMyIUpPOBaTh OCHOBHBIE 3aKOHBI XUMUU — -
MOCTOSIHCTBA COCTaBa BEIIECTB MOJIEKYJISIPHOTO
CTPOEHUS, COXPAaHEHHUS] MACChI BEILIECTB, 3AKOH
ABorazpo;

(GbopMyIUpOBaTh OCHOBHBIE TMOJOXKEHUS -
ATOMHO-MOJIEKYJISIPHOTO YY€HHUSI U TEOpUU
AJIEKTPOJIUTUYECKON JUCCOLMALINH;

- OINIPEACIIATh MPU3HAKHU, YCIOBUS MPOTEKAHUS U
IIPEKPAIICHUS XUMUYECKUX PEaKIIUil;

COCTABJISITh MOJIEKYJISIPHBIE YpaBHEHHUS B
XUMHNYCCKUX peaKHI/II\/’I, HO}ITBep)K)IaIOHH/IX
o0IMe XHUMHYECKHE CBOMCTBA OCHOBHBIX|
KJIaCCOB HGOpFaHI/I‘—IeCKI/IX BCIIIECTB H
OTPaXKaOIINUX CBS3M  MEXIY KJaccamy
COCIMHEHMH;

- COCTaBJISITh YPABHEHUS PEAKIIUM C ydacTHEM
SHGKTPOJ'II/ITOB B MOJ'IeKy.]'ISIpHOM U NUOHHOM
BHUJIAX;

- OHpelIeJ'ISITI) 110 XUMHUYCCKUM ypaBHeHI/ISIM
MPUHAJIKHOCTh PEAKIUN K  ONpPEelIeTICHHOMY]
THUILY WIH BULY,

COCTaBJIATH ypaBHeHI/ISI OKHUCIIUTCIBHO- O
BOCCTaHOBHUTEIBHEIX

peakiuil ¢ MOMOIIbI0 METO/AA AJIEKTPOHHOIO

OCHOBaHHUS, aM(pOTEpHBIE THIPOKCHIBI);

- OKCHJIBI HecosieoOpasyromme "
coneo0Opa3yroniue (KUCIOTHBIC,0CHOBHEIE,
ipoTepHbIe);

- BAJICHTHOCTb U CTEIIEHb OKUCIICHNUS;

- CHCTEMAaTUYeCKHEe U TPUBHAIbHBIC TEPMHHBI

XUMHUYECKON HOMEHKJIATYPBI;

3HAaKOBYIO CHUCTEMY B XHMMHH (3HAKU U
(bopMyJIbI, MHIEKChHI UKOA (D PUITUEHTHI,

TPYKTYpHbIE M MOJICKYJISIpHBIE (OPMYIIBI,
MOJIEKYJIIPHBIE M1 MOHHbIEC YPABHEHUS PEAKIUH,
MOJIHBIE M COKPAILEHHbIE MOHHBIE YPaBHEHUS
peakumii, TEPMOXHUMHUYECKHE YpaBHEHUS,
0003HaUYCHHS CTETICHU OKHMCICHUS U 3apsja
MOHa B (hopMysie XUMUYECKOTO COCTUHEHUS).

Paznuuate  xumMunueckue 00BEKTHI(B

JTMHAMHKE):
¢u3nueckue W XUMHUYECKHUE CTOPOHBI
MIPOLIECCOB PACTBOPEHUS U AUCCOIIMALINH;
- OKHCJIUTEIIbHO-BOCCTAHOBUTEIHHBIC PEAKIIMH U
peakiuu oOMeHa;
- CXEMBI ¥ YPAaBHEHUSI XUMUUYECKHUX PEAKIIUM.
CooTHOCHTB:
AK30TEPMHUUECKHE PEaKIMH U PEaKIUU
TOpEHUs;
- KaTAIUTHYEeCKUEe U (hepMEHTATUBHbBIC PEAKIINU;
- METaJlJI, OCHOBHBIN OKCHJl, OCHOBAHHE, COJIb;
HEMETaJJI, KHCIIOTHBIN OKCHUJI, KHCJIOTa, COJIb;
- CTPOEHHUE aTOMa, BUJI XUMUYECKOM CBSA3M, TUIL
KPUCTAJUTMYECKON pEMIeTKH W (HU3UYECKUe
CBOICTBA BEILIECTBA;
HaxOXJIEHWE DJIEMEHTOB B TPUPOJAE U
MPOMBIIIJICHHBIE CIIOCOOBI MX TIONyYEHUS;
- HE0OXOIMMOCTh XUMUUYECKOTO TIPOU3BOJICTBA U
TpeOOBaHUI K OXpaHE OKPYKAIOIIECH CPeIbl;
- HEOOXOIUMOCTh TPUMEHEHHUS COBPEMEHHBIX
€IIeCTB M MaTepuajioB U TpeOOBaHUS K
cOepeXeHHIO 37J0POBbSI.

BriBUraTh U 5KCIIEpUMEHTAILHO TPOBEPATH
TUTIOTE3bI O XUMUYECKUX CBOMCTBAX BEIICCTB Ha
OCHOBEMXCOCTABAUCTPOEHUSAN
MPUHAJICKHOCTH K  OMPEJSICHHOMY KJaccy
(TpyIIe) BEemecTs.

[IporHo3upoBaTh CMOCOOHOCTH  BEIIECTBA
MPOSIBIATH OKUCTTUTEIbHBIC W
BOCCTAaHOBUTEJIHLHBIC CBOMCTBA C YUETOM CTETIe-
HEW OKHUCJIEHUS DJIEMEHTOB, BXOJSIIUX B €ro
COCTaB, a TAKXKE MPOIYKTOB COOTBETCTBYIOIIHNX

KHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUH.
CocTtaBisTh ypaBHEHUS PEAKIUN C y4aCTUEM
TUMUYHBIX OKUCIUTEIEN U BOCCTAHOBUTEIIEH HA

Oaianca;

OCHOBCE 3JICKTPOHHOI'O Oamanca.




- TPUMEHATh TIOHATHS «OKHUCJCHUE» U
«BOCCTAHOBJICHHUE» JJISI XapaKTEPUCTUKH
XUMHYECKHX CBOMCTB BEIIIECCTB;

- ONpeAeNATh C TIOMOIIBIK KadyeCTBEHHBIX
peaKIuii XI0puI-, Cyabhar- 1 KapOoHaT-aHHOHBI
Y KaTHOH aMMOHHUS B PacCTBOPE;

- 0OBSCHATH BIUSHUE PA3TUIHBIX (DAKTOPOB HA
CKOpPOCTb XUMHYECKHX PEAKIUI;

- XapaKTepHu30BaTh IIOJIO)KCHUE METAIJIOB |
HemeTtaiuioB B Ilepuomuueckoil  cucreme
3JIEMEHTOB, CTPOCHHE UX aTOMOB U KPUCTAILJIOB,
obmre Gpu3nveckre U XUMHIECKHUE CBOMCTBA,

- OOBSICHATH MHOT000pa3ne MPOCTHIX BEUIECTB

SABJICHUEM AJUIOTPOIINHU u YKa3bIBaTb c€C
IIPUYKUHBI;
- pas3iniaTb ruapo-, IMHUpO- n

ANEKTPOMETAIUTYPTUIO U WILTIOCTPUPOBATH HX
pUMEpaMH TPOMBIIIICHHBIX CIIOCOO0B
MOJTyYeHUsI METAILJIOB;

- J1aBaTh OOIIYIO XapaKTEPHCTUKY JIEMEHTOB |,
I, VII A rpymm, a Takxe Bogopoja, KUCIOpoa,
aszoTa, cepsl, (docdopa, yriepona, KPeMHHS H
00pa30BaHHBIX MU MIPOCTHIX BEIIECTB U
BOKHEHIITINXCOEAUHECHUI(CTpOCHNE,
HaXO0’KJICHUEBITPUPO/IE,T0TyYCHHE,

du3nUecKkre 1 XUMHYECKHE CBOMCTBA,
pUMEHEHHE);

- ONKCHIBaTh KOPPO3HIO METAJUIOB M CIIOCOOBI
3aIUTHI OT HEE;

- TIPOU3BOAMTH XMMHYECKHUE PACUETHI C
UCTIONIb30BaHUEM TOHATUH «MaccoBasi 10JIs
BEIIIECTBA B CMECH», «KOJIMYECTBO BEUIECTBAY,
«MOJIIPHBIN 00BEM» TI0 hopMyiaM U
YpPaBHEHUSIM PEAKIINIA;

- OMNHCHIBATh CBOMCTBA U MPAKTHUECKOE
3HAUEHUE U3yUEHHBIX OPraHUYECKUX BEIIECTB;

- BBINOJHATH O0O3HAYEHHBIE B TIPOTPaMMeE
9KCIIEPUMEHTHI, pacro3HaBaTh HEOPTaHUYECKUE
BEIIECTBA 110 COOTBETCTBYIONINM MTPU3HAKAM;

- coOmoaTh npaBuiia 6e30macHoi padoThl B
XUMHYECKOM KaOuHeTe (J1TabopaTopun).

Onpenenatb  BO3MOXHOCTb  MPOTEKAHUS
XUMHYECKHUX peaxuuit Ha OCHOBE
AIEKTPOXUMUYECKOTO psina HaANPSHKEHU N
METAJJIOB,  psia  BJIEKTPOOTPULATENbHOCTH
HEMETAIJIOB, TaOJUIBI PACTBOPUMOCTH U C
Y4€TOM YCJIOBUN UX MPOBEJICHUSI.

[IpoBoauTh  pacyeTsl 1O  XUMHUYECKHUM

dbopMyIaM U ypaBHEHUSIM:

- 1714 BbIBOJIa (OPMYJIbl COEAUHEHUS 110
MacCOBBIM JOJISIM JIEMEHTOB;

- 10 IIPUTOTOBJIEHUIO PACTBOPA C
HCII0JIb30BaHNEM KPUCTAJUIOTUIPATOB;

- 0 HAXOXXJIEHHUIO [0JIM BbIXOAA NPOAYKTA
peakuuu 1O OTHOIIEHUIO K TEOPEeTUYECKU
BO3MOXKHOMY;

- ¢ ucnosib3oBaHueM mnpasuia [ eii-Jlroccaka 00
00BEMHBIX OTHOILIEHUSAX ra30B;

- C UCIOJb30BAaHUEM IOHATUH «KMOJIbY,
«MMOJIbY», «4UCIIO ABOTaspo»;

- [10 TEPMOXUMHUYECKUM YPaBHEHUSIM PEaKLIUU.

[IpoBOAUTH XUMHUYECKUI SKCIIEPUMEHT C
HEYKOCHUTEJIbHBIM COOIIOEHUEM ITPaBUII
TEXHUKH OE30MaCHOCTH:
- 10  YCTaHOBJICHMIO
KOJIMYECTBEHHOTO CO-
CTaBa COCAVHCHUSI,

- IIpH BBIIIOJIHEHNHU UCCIIE0BATEIBCKOTO
IIPOEKTA;
- B IOMAIIIHUX YCIIOBUSIX.

Hcnonb3oBath NpuOOpPETEHHBIE KIIIOUEBBIE
KOMIIETEHIIMH ISl BHIITOJTHEHUS TIPOEKTOB U
y4eOHO-HUCCIIEI0BATENIbCKUX 3a/1a4 IO U3yUEHHIO
CBOICTB, CIIOCOOOB MOJyUYEHUSI U PACIO3HAHUS
BELIECTB.

Ka4CCTBCHHOI'O u

Onpenenstsb HNCTOYHUKHU XUMUYECKON
uH(popMaluuy, MIPEACTABIIATH CIIUCOK
MH(OPMAaLIMOHHBIX PECYPCOB, B TOM YHUCJIE U HA
MHOCTPAHHOM A3BIKE, TOTOBUTH

MH(OPMAaLMOHHBIN MTPOIYKT U IPE3EHTOBATH €TO0.

OOBEKTUBHO OIICHMBATh HMH(POPMALUIO O
BEIIIECTBAX U XUMHUECKUX MpoIieccax,
KPUTHYECKHU OTHOCUTHCA K HceBJIOHay‘IHOfI
nH(popMalnu, HeT0OPOCOBECTHON peKIaMe B
CpeJICTBAaX MacCOBOM MH(OPMALIUH.

Co31aBaTh MOJIENTU M CXEMBI JUIsl PELICHUs
y4eOHBIX U MO3HABATEIbHBIX 3a]1a4.




Conep:xxanue Kypca

Beeoenue

[Ipenmer xmMuu. Meroabpl MO3HAaHMA B XUMHU: HAOJIOJEHUE, OSKCIIEPUMEHT,
MojenupoBaHue. VICTOYHMKM XUMHUYECKOW uHQpOpMaluM, €€ IOIy4YeHHe, aHalu3 M
IIPE/ICTAaBIEHHUE €r0 PE3YJIbTATOB.

[ToHATHE O XMMHUYECKOM 3JEMEHTEe M (OpPMax €ro CyIIecCTBOBAaHHUS: CBOOOIHBIX aTOMax,
IIPOCTBIX U CJIOKHBIX BELIECTBAX.

[IpeBpamenus BemecTB. OTIUYNE XUMUYECKUX PEAKIMi OT (GU3NYECKUX sBICHUU. Poib
XUMUH B )KU3HU YelloBeka. Xemohuaus u xemodoous.

Kpatkue cBeneHus U3 UCTOPUM BO3HUKHOBEHMS U Pa3BUTHUs XUMHH. POJb OTEUeCTBEHHBIX
yUEHBIX B CTAHOBJICHHMH XMMHUYeCKOi Hayku — pabotel M. B. JlomonocoBa, A. M. Bytneposa, .
. Menneneena.

XUMHYECKash CUMBOJIMKA. 3HAKH XMMUYECKHX 3JIEMEHTOB U IIPOUCXOXKICHUE UX HA3BaHUM.
Xummueckue Gopmyiiel. MaIEKeH 1 K0dpdurmenTsl. OTHOCUTEBHBIC aTOMHAS M MOJICKYJISIPHAS
Maccsl. [IpoBeneHne pacueToB MaccOBOM 10JIM XUMUYECKOT'O JIEMEHTA B BEILIECTBE HA OCHOBE €I0
bopMyIIbL.

[Tepuonnueckas cucrema XxuMuaeckux 351eMeHToB . 1. Menzaeneesa, ee CTpyKkTypa: Majble
u OoJiblIME NEPUOIbl, TPYIIBI U oArpynnsl. [lepuonnyeckas cucrema Kak cripaBoyHOE ocooue
JUIS TIOJIyYE€HHUS CBEJICHUM O XUMHUYECKUX JIEMEHTaX.

Hemoncmpayuu. Monenu (mapocrepxHenble 1 CTioapra—Dbpurieda) pa3auuHbIX IPOCTHIX
U CIIOKHBIX BeecTB. Koyeknus cTeKIIHHOM XMMHYECKOM rmocypl. Koseknus MarepuaioB U
U3JIeJMA U3 HUX Ha OCHOBE aIlOMHUHHMA. B3aumoneincTsue Mpamopa ¢ KUCIOTON U IIOMYTHEHHUE
M3BECTKOBOM BOJBI.

Jlabopamopnvie onvimul. CpaBHEHUE CBOMCTB TBEPAbIX KPUCTAJUIMYECKUX BELIECTB U
pactBopoB. CpaBHEHHE CKOPOCTH HCIApeHUs BOJAbI, OJIEKOJIOHA M 3TUJIOBOIO CIHPTa C
(GuIbTPOBANBHOM OyMaru.

Amombl Xumuueckux d1emMenmos
ATOMBI Kak (1)opMa CYmICCTBOBAHUA XUMHWYCCKUX JJICMCHTOB. OcCHOBHBIE CBCIACHHUA O
CTPOEHHMHU aTOMOB. JloKa3aTenbCTBa CIIOKHOCTU CTpoeHus artomoB. OmnbiTel Pesepdopra.
[InanerapHast MOZieNb CTPOCHUS aTOMA.
CoctaB aTOMHBIX fAJ€p: MNPOTOHBI, HEUTpoHBL. OTHOCUTENBHAs aTOMHas Macca.
B3anmocBs3b MOHATHH «IIPOTOHY, <(H€I\/JITpOH)), «OTHOCHUTCIIbHAs1 aTOMHas Maccay.
N3menenue uncia IMPOTOHOB B AAPC aTOMa — O6p330BaHI/I€ HOBBIX XUMHWYCCKUX DJICMCHTOB.
V3MeHeHMe yncia HEWTPOHOB B sijipe aroMa — oOpa3oBaHue U30TONOB. COBpeMEHHOE
OMPECACIICHUC TTOHATHA «XAMHYECKUM 31eMeHT». M30Tombl Kak PASHOBUAHOCTH aTOMOB OAHOTO
XMMHYECKOI'O DJIEMEHTA.
OnexTpoHbl. CTpOEHUE IEKTPOHHBIX YPOBHEH aTOMOB XUMHYECKHX 3JEMEHTOB MAJIBIX
nepuooB. [IoHATHE 0 3aBEPIIEHHOM 3JIEKTPOHHOM YPOBHE.
[Iepnonnueckas cuctema XuMu4ecknx 3y1eMeHToB [[. 1I. MenneneeBa u ctpoeHne aToMOB:
¢bu3nveckuil CMBICI MOPSIIKOBOTO HOMEpa JIeMEHTa, HOMepa IPYIIIbl, HOMEpa Mepruoia.
M3MeHeHne 4yncia 3JIEKTPOHOB Ha BHEIIHEM 3JIEKTPOHHOM YPOBHE aromMa XMMHUYECKOTO
aJieMeHTa — 00pa30BaHUE TOJOKUTENBbHBIX U OTpULIATENbHBIX MOHOB. MOHBI, 00pa3oBaHHBIE
aTOMaMu METAJIJIOB 1 HEMETAJJIOB. HpI/I‘II/IHBI U3MCHCHUA MCETAIIMYECCKUX W HEMCECTAJNIMYCCKUX
CBOMCTB B mnepuojaax u rpynmnax. OOpa3oBanue OuHapHbIX coefuHeHuil. [lonsTue 06 moHHON
cBs13u. CxeMbl 00pa30BaHUS MOHHOI CBS3H.
B3aumopelicTBe aTOMOB 3J€MEHTOB-HEMETANIOB MeXay co0oii — oOpa3oBaHue
JABYXAaTOMHBIX MOJICKYJI MPOCTBIX BEIICCTB. KosanenTnas HCMOJIApHAasA XUMHUYCCKas CBA3b. Drek-
TPOHHBIE U CTPYKTYpHBIE (hopMyIibl. BzanuMoeiicTBe aTOMOB HEMETAJIIOB MEXTy cO00it
—o0pa3oBaHue OMHAPHBIX COCTUHEHUH HEMETAJUIOB. DJEKTPOOTpHUIATeNbHOCTh. KoBaneHTHas
MoJIApHasdA CBA3b. IToHsATHE O BaIGHTHOCTH KaK CBOMCTBE aTOMOB 06pa3031>113aTb KOBAJICHTHBIC



xumuyeckne cBsi3u. CocraBieHue GopMyn OMHAPHBIX COCIMHEHHH MO BAJIEHTHOCTH.
HaxoxneHue BaJIeHTHOCTH 110 (popMyJie OMHApHOTO COEAMHEHUS.

B3anmMopeiicTBie aTOMOB METAJIIOB MEXKY COO0H — 00pa3oBaHHE METAJUNIMYECKUX
kpuctaiuioB. [IoHATHE 0 METAININYECKOH CBA3H.

Lemoncmpayuu. Monenu aToMOB XMMUYECKUX IEeMEHTOB. [lepuoandeckas cucrema
xuMudeckux 3meMeHToB [I. M. MenaeneeBa pa3nuaabix Gopm.

Jlabopamopnvie onvimsi. MoaenpoBaHye IPUHIMIA ASHCTBHUS CKAHUPYIOLIETO
MuUKpockomna. 3roroeinenue Mojeneid MosieKyal OMHAPHBIX XUMHUECKUX COEIUHEHUI.
W3roroBnenue MoAenu, WUTOCTPUPYIOIIEH CBOMCTBA METAJNINYECKOU CBA3H.

IIpocmule gewyecmea

ITonoxxenne metaioB U HemeTauioB B Ilepuoanueckoit cucreme. Baxkneuue npocTeie
BEIIIECTBA-METAJLJIBI: JKEJI€30, ATFOMUHUHN, KaIbIIUH, MAarHUMA, HATpHK, Kaymid. O0mue Gpusznueckue
CBOMCTBA METAJUIOB.

Baxkneiiimre mnpocThie BelleCTBa-HEMETaUlbl, O00pa3oBaHHBIE aToOMaMHU KHCIOpPOAA,
BOZOpOJa, a3ora, cepwl, (ocdopa, yriepoma. MOJEKyJIbl MPOCTHIX BEMIECTB-HEMETAIIIOB:
BOJIOPOJA, KUCIOPO/1a, a30Ta, TaIOreHoB. OTHOCUTENbHAS MOJIEKYJIIpHAs Macca.

CrnocoOHOCTh aTOMOB XMMHUYECKHX JJIEMEHTOB K OOpa3oBaHUIO HECKOJIBKUX IPOCTHIX
BEIIECTB — aUIOTponwsl. AJUIOTPOIHBIE MOAUQUKAIMKN Kuciaopona, ¢docdopa, oJosa.
Meramnueckue ¥ HEMETAJUTMYECKHE CBOMCTBA MPOCTHIX BemIeCTB. OTHOCUTEIBHOCTH 3TOTO
MTOHSATUS.

Uucno Aoramapo. KommuectBo BemectBa. Monbk. MossipHas macca. MonsipHblid 00beM
razoo0pa3Hbix BemecTB. KpaTHbie eMMHUIIBI H3MEPEHHS KOJTUYECTBA BEIECTBA — MHJIJTUMOJIb U
KWJIOMOJIb, MUWUIMMOJISIPHAST W KWIOMOJISIPHAsE MacChl BEIECTBA, MIUIMMOJSIPHBIA U
KHJIOMOJISIPHBIN 00beMbI ra3000pa3HbIX BEIIECTB.

PacueTsl ¢ MCMONB30BaHMEM TMOHATUNA «KOJMYECTBO BEILECTBA», «MOJISIPHAs Maccay,
«MOJISIPHBIN 00bEeM Ta30B», «YUCIO ABOTAAPOY.

Jlemoncmpayuu. Tonydenue ozoHa. OOpasiibl OEIOT0 M CEPOro 0JI0BA, OEJIOr0 U KPACHOTO
docdopa. HekoTopsie MeTaibl U HEMETAIUTBI KOTMYECTBOM BelecTBa 1 Mosib. MoJsIpHBI 00beM
ra3000pa3HBIX BEIIECTB.

Jlabopamopuvie onvimsi. O3HaKOMJIEHHE C KoOJUIeKUued MeTamioB. O3HaKOMIIEHHE C
KOJUIEKLIMEW HEMETAJIIIOB.

Coedunenus XumMuieckux 71eMeHmos

Crenenp oxucieHus. CpaBHEHME CTENEHM OKHUCIEHUS W BaleHTHOCTH. OmpenencHue
CTENEH! OKHUCIIEHUS 3JIEMEHTOB B OMHapHbBIX coefuHeHusx. CocraBieHue Gopmysn OMHAPHBIX
COEIMHEHMH, OO CIOCO0 MX Ha3BaHUM.

bunapHbie coeuHEHUS METAJUIOB U HEMETAJUIOB: OKCHUJIbI, XJIOPUABI, CYIbPHUABI U TIP.
CocraBienue ux Gpopmy.

bunapHble COEMHEHMSI HEMETAJIOB: OKCHUBI, JIETYYHE BOJOPOJHBIE COECIUHEHHS, WX
cocTaB M Has3BaHWdA. IIpeacraBuTeny OKCHIOB: BOJA, YIVIEKUCIBIA Ta3, HETall€Has W3BECTb.
IIpencraBurenu JIeTy4uX BOJOPOAHBIX COCIUHEHUI: XJIOPOBOAOPO] U aMMHUAK.

OcHoBaHus, UX COCTaB M Ha3BaHMs. PacTBopuMocTh OCHOBaHMM B Boze. lIpencraBurenn
IeJI0Ye: TUAPOKCUIBI HATpHs, Kanus U Kauplus. [loHsTre o0 MHAMKATOpax U KaueCTBEHHBIX
peaKkusx.

Kucnotsl, ux cocras u Hazanus. Kimaccudukarms kucnot. [IpencraBurenu KUCIOT: cepHasi,
consiHasi, a3orHas. [lonstme o mkane kucinoTHocTd (mkane pH). V3meHeHwe okpacku
WHJMKaTOPOB.

Conu Kak NpoU3BOAHBIE KUCIOT M OCHOBaHMW. WX coctaB M Ha3zBaHus. PacTBopuMOCTb
cozeii B Bojie. [IpencraBurenu comneil: xnopua HaTpusi, kKapOoHaT U GochaT KalbLus.

AMOp(QHBIE U KPUCTATIINYECKNE BELECTBA.



Me:xMoIeKyIsspHble B3aUMOAECUCTBUA. THUIBI KPUCTAUNIMYECKUX PELIETOK. 3aBUCUMOCTh
CBOMCTB BEILIECTB OT TUIIOB KPUCTAIUIMYECKUX PEIICTOK.

Uucteie BemecTBa W cMecH. [IpuMepbl >KHAKUX, TBEPABIX M Ta3000pa3HBIX CMECEi.
CBolicTBa YHMCTHIX BemlecTB M cMmecell. Mx cocraB. MaccoBas u oObeMHAs JOIM KOMIIOHCHTA
cMmecH. PacdeTsl, CBA3aHHBIE C HCITOJB30BAHUEM ITOHITUS <O,

Jlemoncmpayuu. OOpa3lbl  OKCHIIOB, KHCJIOT, OCHOBaHMM U cojed. Mojenu
KPUCTAINIMYECKUX pPELIETOK XJIopuaa HaTpus, anMmasa, okcuga yriepoxaa (l1V). Kuciorno-
LIEJIOYHBIE WHIUKATOPHl M HM3MEHEHHWE HMX OKPACKHM B PA3IMYHBIX cpelax. YHUBEPCATbHBIN
WHJIMKATOP U UBMEHEHHE €ro OKPACKHU B pa3ianyHbIX cpenax. [kana pH.

Jlabopamopusie onvimei. O3HAKOMIICHHE C KOJUIEKIIMEH OKCHIOB. (O3HAKOMJICHHE CO
CBOWMCTBAaMHM aMMHaKa, BBIJIAHHOTO B amiysie. KauecTBeHHas peakius Ha YTIEKUCIbIM ras.
Onpenenenne pH pacTBOpoB KHUCIOTHI, Meao4ud W Bojabl. Omnpenenenue pH auMoHHOrO u
sI0JIOYHOTO COKOB Ha cpe3e IiojoB. O3HaKOMJIEHHE C KOJUIeKIMen cojield. O3HaKoMIIEHHE C
KOJIJIEKIIMEH BEIECTB C pa3HbIMU THUIIAMH KPUCTALIMYECKON PEUIETKU U U3TOTOBJICHUE MOJEICH
KPUCTAJUTMYECKUX perieTok. O3HaKOMIICHHE ¢ 00pa3IiOM TOPHOU MTOPO/IBI.

Hsmenenus, npoucxoosawue ¢ seujecmeamu

[ToHsiTHE sIBIEHUI KaK U3MEHEHUH, TPOUCXOISIINX C BEIIECTBOM.

SIBneHus, CBSI3aHHBIE C U3MEHEHUEM KPHUCTAIUIMYECKOTO CTPOCHHUSI BEIIEeCTBA MPHU
MOCTOSIHHOM €ro coctaBe, — (u3nueckue siBieHusA. Duznueckue SBICHUS B XUMHH:
TUCTUIUISIIMS, KpUCTAUTM3allvs, BBIIAPDUBAHUE M BO3TOHKA BEIIECTB, (GUIBTPOBAHHE U
LEHTPpUPYTUpOBaHUE.

SIBneHus, CBSI3aHHBIE C W3MEHEHUEM COCTaBa BEIECTBA, — XHMHYECKUE PEaKLUH.
[Ipu3Hakyu u ycioBUs MPOTEKAHUS XUMHUYECKUX peakiui. BbiieneHue TerjaoTsl U CBETa —
peakuuu ropenus. [Tonstue 06 5K30- U SIHAOTEPMUUECKHUX PEAKIIHIX.

3aKOH COXpAaHEHUs MAacChl BEMIECTB. XHMMHYECKUE YpPaBHEHHUs. 3HAUYEHHE HWHICKCOB M
kod¢pdunmenToB. CocTaBieHHE YPaBHEHUN XUMHUECKUX PEaKIIUM.

PacueTsl no xuMu4ecKkuM ypaBHEHUAM. PerieHune 3a/1a4 Ha HaX0K/1€HHE KOJIMYEeCTBA, MAaCChl
unu o0beMa MPOAYKTa PEaKIMH MO KOJUYECTBY, MAacC€ WM OO0bEMY HCXOJIHOTO BEIIECTBA.
Pacuets! ¢ ucnosnb30BaHUEM MOHATHUS «JI0JIsH», KOT/Ia HCXOHOE BEIIECTBO JaHO B BUJE PacTBOpa
C 3aJJaHHOM MacCOBOHM J0Jiell PacTBOPEHHOI'O BEIIECTBA WJIM COJAEPKHUT OINPEACICHHYIO TOJI0
[IPUMECEHN.

Peaxiuu paznoxenusi. [IpeacraBienne o CKOpOCTH XUMHUYECKUX peakiuid. Kataanzatopsl.
®epmenTsl. Peakiuu coenunenns. Katanutudeckue M HEKaTaTUTHIECKUE PEaKIIuU, 00paTHMbIe
1 HeoOpaTumble peakiuu. Peakuuu 3amenieHus. Psii akTHBHOCTH METAJJIOB, €T0 UCTIOJIb30BaHUE
JUISl IPOTHO3UPOBAHUSI BO3MOYKHOCTH IPOTEKAHUS PEAKUUNA MEXIYy METalllaMU U KUCIOTaMH,
peakiuil BBITECHEHUS! OJIHUX METAJNIOB M3 PacTBOPOB MX COJIEM ApyruMu Metajiamu. Peakuuun
oOmMeHa. Peaknnu HedTpanmu3aiuu. Y CJIOBUS MPOTEKAHMS PEaKiinii OOMEHa B paCTBOPAX /10 KOHIIA.

Tunbl XUMUYECKHUX pEaKIMil Ha OpuMepe CBONCTB Bojabl. Peakius pas3ioxeHus —
3JEKTPOJIU3 BOABL. Peakiuu coelnHEHUs: — B3aUMOJEHCTBUE BOJIBI C OKCHUJAMU METAJUIOB U
HEMETAJUIOB. Y CJIOBHE B3aMMOJICUCTBUS OKCHIOB METAJJIOB M HEMETAJJIOB ¢ Bojoil. [loHsaTne
«TUJPOKCUIBDY. Peakiiu 3aMenieHnss — B3auMOJICHCTBHE BOJIBI ¢ MeTaIaMu. Peakinu oOMeHa
— TUJPOJIU3 BEILIECTB.

Hemoncmpayuu. Tlpumepsl pusndeckux siBICHUN: a) miuaBieHue napaduHa; 6) BO3TOHKA
no/a uin OCH30MHOM KUCIIOTHI; B) PACTBOPEHHE OKPAIICHHBIX COJeii; T') nud@y3ust TymImcThIX
BEIIECTB C TOPSAIICH JaMIOYKK HakanuBaHus. [IpuMepbl XUMUYECKHX SIBICHHI: a) TOpeHue
Marausi, pocdopa; 0) B3auMOeHCTBIE COMSHON KHCIOTHI C MPaMOPOM UJTH MEJIOM; B) MOJIy4YEeHUE
ruapokcuaa wmeau (ll); T) pacTBopeHHME TMOMYYEHHOTO THIPOKCHIA B KHUCIOTax; 1)
B3auMojeiictBue okcuma Meau (Il) ¢ cepHOM KHCIOTOW TpU HArpeBaHUM, €) Pa3JIOKCHUEC
MepMaHraHaTa Kajus; ) pa3JIoKeHUue MepoKCHIa BOAOPO/Ia C MOMOMIBIO AUOKCUIA MapraHia u
KaTasna3bl KapToQest U MOPKOBH; 3) B3aUMOJICHCTBHE pa30aBIEHHBIX KUCIOT C METaJLIaMHU.



Jlabopamopuvie onvimei. OKUCICHHE MEAW B IJIAMEHH CIHUPTOBKH WA TOPEJKU.
3amenieHue meau B pactBope ximopuaa meau (1) xemnesom.

Ipakmuxym «IIpocmetiviue onepayuu c sewecmeomy

[Ipaktuyeckas pabora. I[IpaBuna TexXHHKH O€30MAaCHOCTH MpHU pabOTe B XUMHUYECKOM
kabunere. [Ipuemsr oOpameHus ¢ ga00OpaTOPHBIM 00OpPYNOBaHMEM M HarpeBaTeIbHBIMU
npudopamu.

IIpaktnyeckas pabGora. HaOmromeHus 3a W3MEHEHUSMH, MPOUCXOAALIMMH C TOpSIIEH
CBEUOM, M UX ONMCAHUE (JOMAIIHUI SKCIIEPUMEHT).

[TpakTruyeckas pabota. AHaIM3 MOYBHI U BOJBI (JIOMALTHHUI SKCIIEPUMEHT).

[IpakTrueckas padota. [Ipu3Haky XUMUYECKUX PEAKIIHH.

IIpakTruueckas pabora. [IpuroroBienue pacTBopa caxapa U ONpeseIeHue MacCOBOM JOIH
€ro B pacTBOpe.

Pacmeopenue. Pacmsopur.

Ceoticmea pacmeopoe 31eKmpoiumos.

PactBopenne kak  (usmko-xumuueckuit mpomecc. [loHstme o ruaparax U
KpucTtaioruaparax. PactBopumocts. KpuBble pacTBOPUMOCTH KakK MOJIETIb 3aBUCHUMOCTH
pacTBOPUMOCTH TBEpPABIX BEUIECTB OT TeMIlepaTypbl. HacbllleHHbIE, HEHACBIIICHHbIE |
MIEPECHIIICHHBIE PACTBOPHI. 3HAYEHUE PACTBOPOB ISl IIPUPOJIBI M CEIbCKOTO X035HCTRA.

[TonsaTHe 00 AIEKTPOJUTHYCCKON MUCCOIMANMUA. ODJIEKTPOJUTHI M  HEIJIESKTPOJHTHI.
MexaHu3M UCCOIMAIMNA  DJIEKTPOJIUTOB C Pa3JU4YHBIM  XapakTtepoM cBs3u. (CrerneHb
AIEKTPOJUTHYECKON Aucconranyu. CUiIbHBIC U C1a0bIe DIEKTPOJIUTHI.

OCHOBHBIE TOJIOKEHUS TEOPUHU SJIEKTPOIUTUYECKOW auccouuanuu. VoHHbIE ypaBHEHHS
peakuuii. Peakiiuun oOMeHa, uayiume 10 KOHIIA.

Knaccudukaims HOHOB U UX CBOMCTBA.

Kucnotel, ux xmaccudukanus. Jucconuanus KUCIOT U UX CBOWCTBA B CBETE TEOPUH
BJIEKTPOJIUTAYECKON  AWCCOIMauMi. MOJIEKYJISIpHbIE W HWOHHBIE YPaBHEHUS  PEaKIUi.
B3aumopeiicTBue KHUCIOT ¢ MeTaulaMH. DJIEKTPOXUMUUYECKHM PpsJl HaMpsOKEHUM METalljIoB.
BzamMogeiicTBHe KHCIIOT ¢ OKCHAAMH METajljoB. B3amMoaelcTBHE KUCIIOT C OCHOBAaHUSIMU —
peakus HeWTpanuzanuu. B3auMoaeicTBHE KHCIOT ¢ cofisMH. lcmonb3oBaHue TaOIUIIBI
PacTBOPUMOCTH JJIsl XapAKTEPUCTUKNA XUMHUYECKUX CBOMCTB KUCIIOT.

OcHoBanus, ux knaccudukamnus. Jlucconuaius OCHOBaHUN U UX CBOMCTBA B CBETE TEOPUU
AJIEKTPOJIUTAYECKON auccouuanuu. B3aumoaencTsue OCHOBaHMHM ¢ coiisiMH. Mcmonb3oBaHue
TaONUIBI  PAaCTBOPUMOCTH  JJIsi  XapaKTePUCTHKU  XHUMHUYECKUX CBOWCTB  OCHOBaHUM.
BzanMmogeiicTBHe menodei ¢ OKCHUIaMH HEMETaJIIOB.

Comnu, ux AucconManus U CBOMCTBA B CBETE TEOPUHU AJIEKTPOIUTUYECKON THCCOIMAIINH.
B3aumoneiicTBue coneit ¢ MetamiaMu, 0OCOOCHHOCTH ITHX peakuuid. B3zammoneiicTBue comneit ¢
consimu. Mcnonp3oBaHue TaOIUIBI PACTBOPUMOCTH JIJISI XapAKTEPUCTUKN XUMUYECKUX CBOWCTB
COJIeii.

O6o00uieHne cBeneHit 00 okcuIax, UX KIacCu(pUKAIMI U CBONCTBAX.

l'enernueckue psapl Metamna W HeMeTtauia. ['eHeTnueckas CBSA3b MEXAY KiaccaMHu
HEOPraHUYECKUX BELLIECTB.

OKHCIIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. OnpenerneHue CTENeHe OKUCIEHUS s
AJIEMEHTOB, OOpa3yIOIMMX BEMIECTBA pPa3HBIX KIaccoB. Peaknuu wWOHHOTO OOMEHa W
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIE peakiuu. OKUCIUTETh M BOCCTAHOBUTEINb, OKHCICHUE H
BOCCTaHOBJICHHE.

CocraBneHrue yYpaBHEHHMH  OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIUNA  METOJ0M
AJIEKTPOHHOTO OajaHca.

CBoiicTBa NMPOCTBHIX BEUIECTB — METAJIOB M HEMETAJJIOB, KHUCJIOT M COJEel B CBETe
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINM.



Jlemoncmpayuu. VIcipiTaHWe BEHMIECTB W WX PAcTBOPOB Ha AJIEKTPONPOBOIAHOCTD.
3aBUCHMOCTb  AJICKTPONPOBOJAHOCTH YKCYCHOM KHCIOTHI OT KOHIICHTpamuu. J[BrkeHue
OKpallICHHBIX HMOHOB B JJEKTPUYECKOM TmoJjie. B3aumojeicTBue ITMHKA C CEpPOM, COJITHOU
kucinotoi, xiopuaom meau . 'openne maruus. BzaumopeiicTBrue XJIOpHON U CEPOBOIOPOIHOM
BOJBI.

Jlabopamopnsie onvimul. B3aumoelicTBie pacTBOPOB XJI0pUIa HATPHUS U HUTpaTa cepedpa.
[Tonyuenne HEpacTBOPUMOTO THIPOKCHIA U B3AMMOJICHCTBHE €ro C KUCIOTaMu. B3anmoelictBue
KHCJIOT C OCHOBaHMSIMM. B3amMomeicTBHE KHCIOT C OKCHUIAMH METAIoB. B3ammopelcTBue
KHCJIOT C MeTa/ulaMd. B3amMonelicTBHMe KHCIOT ¢ colsiMU. B3amMojelcTBHe IIenodeid c
KUCIOTaMHU. B3auMonencTBre LIejIouell ¢ OKCHIaMH HeMeTalia. B3auMoOIeHCTBHE INETOYEH C
comssimu. [lonmyueHue W CBOHCTBa HEPaCTBOPUMBIX OCHOBAaHMH. B3anmojelcTBHE OCHOBHBIX
OKCHIOB C KHCJIOTaMH. B3anmMoIelCTBUE OCHOBHBIX OKCHIOB C BOIOil. B3ammoneilicTBue
KHCJIOTHBIX OKCHIOB C Ieao4aMH. B3auMogelcTBHE KHCIOTHBIX OKCHIOB C BOJIOM.
BzaumoneiicTBue cojel ¢ KuciaoTaMu. B3anMmopaelcTBre colieil co metouaMu. B3anmoaericTere
coJieli ¢ cosiiMu. B3anmoielicTBre pacTBOPOB COJIEH C METaJNIAMH.

Ilpakmuxym « Ceoticmea pacmeopoé 31eKmpoIumoe»

[IpakTuyeckas pabora. IoHHBIE peakIiHy.

[IpakTuyeckas pabGoTa. YcIoBHS TEUYEHUS XUMHUECKUX PEAKIMHA MEXIY pacTBOpaMH
3JIEKTPOJIMTOB JI0 KOHIIA.

[IpakTnueckas padbora. CBoiicTBa KMCIIOT, OCHOBAaHUM, OKCH/IOB U COJIEH.

[IpakTryeckas pabota. Pemenue s3xcriepuMeHTalbHbIX 33/1a4.

Obwas  xapakmepucmuka — XUMUYECKUX  DJJIeMEHmMO8 U  XUMUYECKUX  pearKyuii.
Ilepuoouueckuii 3akon u l[lepuoouyeckasn cucmema xumuseckux snemenmos /{. M. Menoeneesa.

XapakTepucTUKa JJIEMEHTa I0 ero mnoyiokeHnto B llepmommueckoit cucreme . W.
MenneneeBa. CBoiCTBa OKCHJIOB, KHCJIOT, OCHOBAaHMHM U COJEHl B CBETE TEOPUH
EKTPOJINTUYECKON JUCCOLUUALUN U OKHUCICHUSI-BOCCTAHOBIIEHUS.

[ToHaTne 0 mepexoAHbIX 37eMeHTaX. AMGOTEepHOCTb. ['eHeTHdyecKkuil psa MepexoaHOro
JJIEMEHTA.

[lepnonnueckuit 3akoH u Ilepmonnueckas cucrema XuMH4YecKux dieMeHtoB [J[. WM.
Meneneesa.

X¥MHUYEcKast OpraHu3alus )KUBOU U HEXKUBOM ITPUPObl. XUMUYECKHUN COCTAaB Apa, MAHTUU
U 36MHOM KOpbl. XMMHYECKHE DJJIEMEHTHl B KIETKAaX JKMBBIX OpraHM3MoOB. Makpo- u
MUKPO3JIEMEHTBHI.

O0600611eHre cBeIeHUH 0 XUMUUECKHUX peakuusax. Kinaccudukanus XuMH4ecKUX peakiuui 1no
Pa3IMYHBIM OCHOBAHUSIM:
- 110 COCTaBY U YUCIIy pearupyromux U o0pa3yronxcs BeIIeCTB;
- [10 TETJIOBOMY 3 exTy;
- 110 HAIPaBJICHUIO;
- 110 U3MEHEHHIO CTETIEHEN OKUCIIEHHUS 2JIEMEHTOB, 00pa3yIOLINX pearupyrolre BelecTBa;
- o (aze;
- 110 UCITOJIB30BAHUIO KaTaJIN3aTOPA.

[lonaTHe O CKOpPOCTM XUMHUYECKOM peakuuu. @DakTopbl, BIHAKONIME HAa CKOPOCTh
XUMHUYecKux peakuuid. Katanuzatops! u katanus. UHrMOUTOpPHI. AHTHOKCHIAHTHI.

Jlemoncmpayuu. Pazmuunbie dopmer Tabmui [leprognyeckoit cucrempl. Moaenn aToMOB
anemeHToB |—IIl mepuonoB. 3aBUCHUMOCTH CKOPOCTH XHMHUYECKOH peakluuud OT MPUPOJIbI
pearvpyomux BellecTB. 3aBUCHMOCTh CKOPOCTH XMMHMYECKON peakIuu OT KOHIIEHTpaluu
pearupymoInux BEIIEeCTB. 3aBHUCHMOCTb CKOPOCTH XMMHMYECKOM pEakIMM OT ILIOIIALu
COIIPUKOCHOBEHUSI PEArupyroIINX BEIIECTB (KHUISIIUK Ci10i»). 3aBUCUMOCTh CKOPOCTHU
XUMHYECKOM PEeakiMu OT TeMIEpaTypbl pearupyronux BenlecTB. [ OMOreHHBIN U reTeporeHHbIN
Kataym3bl. DepMeHTaTUBHBIN KaTanu3. UHruoupoBanue.



Jlabopamopnvie onvimui. 1lonydyeHue THAPOKCHIA LIMHKA M HCCIICIOBAHHE €r0 CBOMCTB.
MogenupoBaH#€e TOCTPOSHUS IEPUOTUIECKON TaOIUIBl. 3aMeIIeHUEe JKEIe30M ME/IU B PacTBOpPE
cynbdara meau (I1). 3aBUCHMOCTD CKOPOCTH XUMHYECKOH PEaKIMU OT MPUPOIBI Pearupyromux
BEUIECTB HA IPUMEpPE B3aUMOJECHCTBUS paA3IUMYHBIX KHUCIOT C pPa3jIMYHbIMM MeETaJlJIaMHU.
3aBUCUMOCTb CKOPOCTU XMMHYECKOW pEaKIMM OT KOHLIEHTPALMK pPEarupyroliux BELIECTB Ha
IIpUMepe B3aUMOAECHCTBHSI LIMHKA C COJITHOM KHUCIOTOM pa3Iu4yHON KOHLIEHTpaluu. 3aBUCHMOCTb
CKOPOCTH XMMHMYECKON peaklUHUHd OT IUIOIIAJU COIPUKOCHOBEHHUS PEArupyroLIUX BEIIECTB.
MonenupoBaHue «KUIISILIETO CIOS». 3aBUCHUMOCTb CKOPOCTH XMMMUYECKOM peakuuud OT
TEeMIIepaTypbl pEarupyrolux BeIIeCTB Ha mnpumepe B3aumojeictBus okxcupa meau (Il) c
pacTBOPOM CEPHOM KHUCIIOTHI IIPU Pa3IMYHbIX TeMIlepaTypax. PasnoxkeHnue nepokcuaa Boaopoaa
C MOMOIIBIO TMOKCHAA Mapranua 1 karaiassl. OOHapyKeHHE KaTala3bl B HEKOTOPBIX MHUILEBBIX
npoaykrax. MTHruOupoBanue B3aMMOACHCTBHSI COJITHON KUCIIOTHI C UHKOM YPOTPOITMHOM.

Memannwvi

[Tonoxenne meramnos B Ilepumonnueckon cucreme [. M. MenneneeBa. Mertammueckas
KpUCTAJITTNYECKasi pelIeTka U MeTajlindeckasi Xumuieckast cBsizb. O0mme ¢pusnueckue cBONCTBa
MeTauioB. XUMHUYECKHUE CBOICTBA METAJUIOB KAaK BOCCTAHOBUTEJEH, a TaKXKe B CBETE HUX
TMIOJIOXKEHHUS B AJIEKTPOXUMUYECKOM PAy HaNpsKeHUH MeTaiuioB. Koppo3ust MeTaioB U criocoObl
00pn0bI ¢ Hell. CIIaBbl, UX CBOMCTBA U 3HAUCHUE.

Obwas xapaxmepucmuka uje104HblX Memaios.

Mertamnel B npupoae. O6mue crocoOsl ux momydeHus. Ctpoenue atomos. lllenounsie
MeTaJlJIbl — MPOCThIE BelllecTBa. BakHelne coeArHEHMs! LIENOYHbIX METaNIOB — OKCH/IbI,
THAPOKCHUJIBI M COH (XJIOPUBI, KApOOHATHI, CyNb(aThl, HUTPATHI), UX CBOWCTBA U MIPUMEHEHUE B
HapoaHoM xo3siicTe. Kanuitnbie ynoopenus.

Obwas xapakmepucmuxa 1emeHmos 2nasnot noozpynnol |l epynnol.

Crpoenue aromoB. lllenouHo3eMenbHbIE METAIBI — MPOCThIE BElIeCTBA. BaxHeime
COCUHEHUS IIETOYHO3EMENIbHBIX METaUIOB — OKCHJBI, THAPOKCHABI U CONU (XJIOPHIBI,
KapOOHAThI, HUTPATHI, CyIb(aThl, hocharsl), X CBOWCTBA U MPUMEHEHHE B HAPOTHOM XO3SMCTBE.

Anmomunuti. CTpoeHue aroma, GU3NYECKUE U XMMHUUYECKHE CBOICTBA MPOCTOrO BEIIECTBA.
CoenvHeHNs alIOMUHUS — OKCUJ U THAPOKCHU, UX aM(pOTepHbI xapakrep. Baxknelmue conu
antoMuHus. [I[puMeHeHne amoOMUHUS U €r0 COEIMHEHHH.

Keneso. CtpoeHue atoma, (U3MUECKHE U XHMHUYECKHE CBOWCTBA IPOCTOTO BEIECTBA.
I'enetnueckue psapl Fe2+ u Fe3+. Baxuelimme comu kene3a. 3HadeHHE >Kejle3a U €ro
COEAMHEHMH JJIsI IPUPOJIbI K HAPOIHOTO XO35MCTBA.

Lemoncmpayuu. OGpa3ipl METOYHBIX U HMIETOYHO3EMENbHBIX MeTaI0B. OOpas3Ilbl CIIIIaBOB.
BzaumopeiictBue HaTpusi, JUTHS W Kaldblus ¢ BOAOM. B3amMmopencTBue HATpusi U MarHusi C
KHCJIOPOJIOM.

B3aumoseiictBre MetaiuioB ¢ HemeTauamu. [lomyuenne ruapokcunos xemnesa (1) u (111).
KauecTtBeHHbIe peakiu Ha HOHBI Fe2+ u Fe3+.

Jlabopamopusie onvimoel. B3auMOJEHCTBHE PACTBOPOB KHCIOT M COJIEH C METaJVIaMH.
O3nakomnenue ¢ pyaamu xene3a. OKpallMBaHHWE IUIAMEHH COJSIMH IIEJIOYHBIX METAJIIOB.
BzaumopeiictBue kanbiiua ¢ Boaou. [losyueHue ruppoxcuaa KajlblUs U HCCIENOBaHUE €ro
cBocTB. [lonmyueHne rugpokcuaa aqmOMUHHS M HCCIEIOBaHUE €ro CBOMCTB. B3anmmopeiicTBre
xenesa ¢ consiHoM kucnotoi. [lomyuenue ruapokcuaos xeneza (1) u (1) u uccnenosanue nx
CBOMCTB.

Ilpakmuxym « Ceoticmea memanios u ux cOeOUHeHuL»

[IpakTuueckas pabota. OcymiecTBIeHUE ETTOYKH XUMUYECKUX MPEBPALICHUH.

[IpakTrueckas padota. [lomydenne u cBOWCTBa COSTUHEHUN METAJIIOB.

[IpakTuueckas pabota. Pemenue skcriepruMeHTaNbHbBIX 33/1a4 Ha pacro3HaBaHHUE U
MOJIy4€HUE COSTMHEHUI METaIOB.



Hememannwvi

OOmiast xapakTepuCTHKa HEMETAaJUIOB: TojlokeHue B Ilepumoamueckoir cucreme,
O0COOCHHOCTH CTPOCHHSI aTOMOB, 3JIEKTPOOTPUIIATENLHOCTH (D0) Kak Mepa «HEMETAILITHIHOCTH,
pan O0. Kpucrainmyeckoe CTpOEHHME HEMETANIOB — IPOCTBIX BEHIECTB. AJIIOTPONUS.
®dusnueckue cBOMCTBa HeMeTaI0B. OTHOCUTENBHOCTD MOHATUN «METaD) — «HEMETaJlD».

Booopoo. Booa. Tlonoxenne Bonopoaa B [leproauaeckoit cucteMe XUMHYECKUX AIIEMEHTOB
J. U. MenneneeBa. CtpoeHue aroma U MoOJIeKysbl. PU3NMYECKHE M XMMHYECKHE CBONCTBA
BOJIOPO/Ia, €r0 MOJIyY€HNE U IPUMEHEHUE.

Bopna. Ctpoenne monexyinbsl. BogoponHas xumuueckas cBsi3b. @U3HUECKUE CBOMCTBA BOJIBI.
Anomanuu cBoicTB Boabl. ['uapodunbabie u runpodoOHbIe BemecTBa. XUMHUYECKHE CBOMCTBA
BOJIBL.

KpyroBopor Bomel B mpupone. Bomoouncrtka. Aspauus BOIbL. BBITOBBIE (QHIBTPHIL.
MuHepanbHble BOJbI. JuCTUIIIMPOBAaHHAS BOIA, €€ TIOJyYEHHE U IPUMEHEHHE.

Obwas xapakxmepucmuka eanrocenos. Ctpoenue atoMoB. [IpocTbie BemecTBa 1 OCHOBHBIC
COEIMHEHMS TaJOreHoOB, WX cBoiWcTBa. KpaTkue cBemeHus o xjope, Opome, ¢rope U uoje.
[IpumeHeHne raJoreHoB U UX COEAUHEHHI B HAPOJAHOM XO35MCTBE.

Cepa. CrtpoeHue aToma, ajJIOTPONHs, CBOWCTBA W MPUMEHEHHE POMOMYECKOW Cephl.
Oxcupsl cepsl (V) u (VI), ux nomyuenue, coiicta u npumeHenue. CepHasi KUCI0Ta U €€ COJIy,
UX IPUMEHEHUE B HAPOJHOM X03siiicTBe. IIpon3BOACTBO CEPHOI KUCTOTBHI.

Aszom. CTpoeHHEe aTOMa U MOJIEKYJIbl, CBOWCTBA IIPOCTOr0 BELIECTBA. AMMUAK, CTPOCHHE,
CBOICTBA, MoyueHue u npuMmeHerune. Coiam aMMOHUS, UX CBOMCTBA M TpuMeHeHue. OKCHIbI a30Ta
(1) u (IV). A30THas KUCIIOTa, €€ CBOMCTBA U MpUMEeHeHHe. HUTpaTel 1 HUTPHUTHI, IpoOIeMa X
COJIEp>KaHUs B CEIbCKOXO03SUCTBEHHON MPOIYKIMH. A30THBIE y10OpEHUSI.

Docgop. CtpoeHune aroma, aIOTPONUs, CBOMCTBa Oenoro M KpacHoro ¢ocdopa, uX
npumenenne. OcHoBHBIE coennHenus: okcul pocdopa (V) u oprodochopnas kucnora, pocdarsl.
dochopuble y1oOpeHus.

Venepoo. CtpoeHue aToMa, aluIoTpOIUs, CBOMCTBa Moaudukaiuii, npumeHenne. OKCUIbI
yriepona () u (IV), ux cpoiictBa u nmpumeHeHnue. KapOoHATHI: KaJbIUT, cOfa, MOTAIl, UX
3HA4YE€HHE B IPUPOJIE U KU3HU YETIOBEKA.

Kpemnuii. Ctpoenue aToma, KPUCTAUIMYECKUN KPEMHUN, €r0 CBOICTBA W NMPUMEHEHHE.
Oxcun kpemuus (IV), ero mpupoaneie pazHOBUAHOCTH. CHIHMKAThl. 3HAUY€HUE COCAMHEHUMN
KPEMHHS B )KMBOM M HE)KUBOU Npupojie. IIoHsaTHe 0 CHIMKaTHON MPOMBIIIIIEHHOCTH.

Jlemoncmpayuu. O6pa3ipl TaJOreHOB — MPOCTHIX BELIECTB. B3anMoaelicTBrE raloreHoB ¢
HaTpUeM, allOMUHUEM. BpITeCHeHHe XJopoM Opoma WIM HMOJa W3 PACTBOPOB HMX COJEH.
B3aumopeiicTBre cepbl ¢ MeTaJlJIaMi, BOJOPOAOM U KUCIOpoaAoM. B3anmoaencTBre KOHIEHTPH -
POBaHHOMN CEpHOI KUCIIOTHI ¢ MeIbt0. O0yIriIMBaHNE KOHIEHTPUPOBAHHON CEPHOM KUCIOTON
OpPraHUYECKUX COCTUHEHUH. Pasz0aBienue CEepHOI KHCJIOTBHI. B3anmonetlicteue
KOHIICHTPUPOBAHHOM a30THOM KHUCIOTHI ¢ Menbto. [lornoiienne yriieMm pacTBOPEHHBIX BELIECTB
WM Ta30B. BoccranoBienne Meau u3 ee okcujia yriaem. O6pasibl IpHUPOIHBIX COSAMHEHHH XII0pa,
cepel, ¢ocdopa, yriaepoma, kpemHus. OOpasmpl BaXHEHIIMX JUIsI HAPOJHOTO XO35HUCTBA
cynb(aToB, HUTPATOB, KapOOHATOB, (hochaToB. OOPa3IIbI CTEKIA, KEPAMHUKH, IIEMEHTA.

Jlabopamopnvie onvimei. llodydeHue, coOupaHue U paclo3HaBaHHE BOJOPOJA.
HccnegoBanue MOBEpPXHOCTHOTO HATsLKEHUS BOJABI. PacTBOpeHHME IMepMaHraHata Kaiuus WIN
MEIHOTro Kyrmopoca B Boje. ['miaparanus o6e3BoxkeHHoro cynbhara meau (Il). Usrotonenue
TUICOBOTO oTnevyarka. O3HaKOMIIGHHE C KOJUICKIMEH OBITOBBIX (HUIBTPOB W HU3YYCHHUE
WHCTPYKIIUU OMAITHEro ObIToBOro (GuubTpa. O3HAKOMIIEHHE ¢ COCTABOM MHHEPAIBbHON BOJBI.
KauecTBeHHast peakuus Ha TajoreHuA-uoHbl. IlomyueHuwe, coOupaHWe U pacloO3HAaBaHUE
kucnopona. ['openue cepsl Ha BO3ayxe U Kuciopoze. CBoiicTBa pa30aBIeHHON CEPHON KHUCIOTHI.
W3zydenue cBoiicTB ammuaka. PacrioznaBanue coneit ammonust. CBOMCTBa pa30aBIeHHOM a30THOM
KUCJIOTHL. B3anmopaeicTBre KOHLUEHTPUPOBAHHON a30THOW KHUCJIOTHI ¢ Meablo. Pacmo3HaBaHue
docdaros. 'opeHue yrist B KUCIOPOJIE.



[Tonyuenue, cobupaHue H pacro3HaBaHHWE YTJEKHUCIOro ras3a. [lomydeHuwe yroiabHOM
KHCIIOTBI W u3y4eHue ee cBoicTB. llepexon kapObonata B ruapokapboHar. Pasznoxenue
ruapokapOonara HaTpus. [lomyueHne KpeMHEBOM KUCIOTHI U U3yUYE€HUE €€ CBOUCTB.

Ipakmuxym « Ceoticmea coeOuHeruti HeMemaiiosy

[IpakTuueckass pabora. Pemienue skcrepuMeHTandbHBIX 3amad mo Tteme «lloarpymma
raJIOreHOBY.

[IpakTuueckass pabora. Pemienue skcrepuMeHTaldbHBIX 3amad mo Tteme «lloarpymma
KHCIIOPOIay.

[IpakTuueckas pabota. Pemenue sxcnepuMeHTanbHbIX 3a/1a4 110 Teme «lloarpymma azoray.

[IpakTnueckass pabora. Pemienue sKkcrepuMeHTaIbHBIX 3amad mo Tteme «lloarpymma
yraepoaay.

[IpakTuyeckas padora. [Tomyuenue, coOupanue U paclio3HaBaHUE Ta30B.

Kpamxue ceedenus 06 opearnuueckux coeOuHenusix

YVenesooopoowl. Heopranudeckre u OpraHM4ecKue BeIecTBa. Y riaeBoa0poibl. MeTaH, 3TaH,
IpomnaH Kak [peAesibHble YIIEBOAOPOAbl. OTWJIEH M aleTWIeH KakK HeNnpeaeibHbIe
(HeHacwIlIeHHbIE) yTIIIeBO10pobl. ['opeHue yrieBogopoaos. KauecTBeHHbIE peakiiny Ha

HeTpeIebHbIC COCIMHCHUS. PeaKiust JeruipupoBaHusI.

Kucnopoocooepocawue opeanuueckue coeounenus. ITUIOBBIA CHHUPT, €ro MOIy4YEHUE,
NpUMEHEHHE M (DU3MOJIOTHYECKOE JCWCTBUE. TpexaToMHBI CIUPT TiuiepuH. KadecTBeHHas
peakiysi Ha MHOTOATOMHBIC CIHPTHL. YKCYCHasi, CTCapHHOBAash U OJICMHOBash KHCIOThI —

IIPEJCTaBUTEIIN KiIacca KapOOHOBBIX KUCIOT. JKUphI. MeL1a.

A3zomcoodeporcawue opeanuueckue coeouHeHusl.

AmuHorpymnmna. AMHHOKHCIOTHL. AMHHOYKCyCHas KucioTa. benku (mpoTeuHsl), HX
(YHKIHU B )KUBBIX OpraHu3Max. KauecTBeHHbIE peakiny Ha OeIKH.

Hemoncmpayuu. Moaenu MoJeKyJd MeTaHa, 3TaHa, IpoIaHa, STHJIEHAa M alleTHIIeHa.
B3aumoneiictBue sTuieHa ¢ OpOMHON BOJOM W pacTBOpoM TmepmaHTaHaTa Kamus. OOrme
XMMHYECKHE CBOWCTBA KUCIOT Ha MMPUMEpe YKCYCHOM KucnoThl. KauecTBeHHas peakuus Ha

MHOTOQTOMHBIE CITHPTHI.

Jlabopamopnvie onvimoi. KauecTBEHHbIE peakIMM Ha O€JIKH.

0Ob06wenue 3Hanull No Xumuu 3a Kypc 0CHO8HoU wkoasl. I[loocomosxka k OI'D

[Iepnonnueckuit 3akoH u Ilepuonnueckas cuctema XUMHUIECKUX 3iaeMeHToB /1. 1.
MenaeneeBa. ®U3nyecKHil CMbICT HOPSAIKOBOIO HOMEPA 3JIEMEHTA, HOMEPOB MEPUO/A U TPYIIIIHI.
3aKOHOMEPHOCTH M3MEHEHHSI CBOWMCTB AJIEMEHTOB W MX COEIMHEHHMI B MEpPHOJAaxX W rpynmnax B
CBETE IIPEICTABICHUI O CTPOCHUH aTOMOB JIEMEHTOB. 3HaueHue lleproanueckoro 3akoHa.

Buapl xumMudeckux CBS3€i M TUTIBI KPUCTALTMYECKUX PEMIETOK. B3aUMOCBS3b CTpOeHUS U
CBOWCTB BEILIECTB.

Knaccudukanmss XuMHUYECKUX pPEAKIUi M0 pa3IudYHbIM TMpHU3HAKaM (YHUCIO M COCTaB
pearupyomux 1 00pa3yolmxcs BEIIeCTB; HATMYNE TPaHUIIBI pasnena (as; TermnoBoii 3¢ dekT;
W3MEHEHUE CTEMEeHEeW OKUCIEHUsI AaTOMOB; MCIOJIb30BAaHUWE KaTalu3aTopa; HalpaBiIeHUE
nporekanus peaknuu). CKOPOCTh XUMHUYECKHX peakiuuid U (akTOphbl, BIHUSIONIME HA HEe.
OO6paTUMOCTh XUMHUUYECKHUX PEAKIIMA U CTTIOCOOBI CMEIICHUST XHMHUYECKOTO PaBHOBECHSI.

[IpocTble U cioxkHbIE BemiecTBa. MeTamibl U HeMeTauibl. ['eHeTuYeckue psiibl MeTaia,
HeMeTaJuIa U IepexoHoro Metasuia. OKCHIBI U THAPOKCU BT (OCHOBAHUS, KUCIOTHI, aM(pOTepHBIE
THAPOKCHIBI), contr. VX cocTaB, KilaccupuKarus u 00IIre XUMUYECKUE CBOMCTBA B CBETE TEOPHH
AIEKTPOJIUTUYECKON JUCCOLIMALINH.



TemaTuveckoe mIaHMpoBaHue 8 Kiaace

KonunuectBo JledaTenbHOCTh YUUTENS C YUETOM
Nom\it  [Tema (pasnen) 4acoB Ha MpOrpaMMbl BOCIIUTaHUS (MOTYJIs
M3yUYCHHE «I1IKoNBbHBII YPOK»)
1 Brenenue. 4q JTickyccuu, 3BpUCTHYECKast Oece/a,
POOIEMHOE U3JIOKEHHE, Tab0paTOpHO-
[PAKTUICCKUE 3aHITHS CHOCOOCMBYIOM
(popMuposanuo  yCmouuugo2o
1031aA6AMENBHO20
LHmepeca, 10O03HAMENbHOCMU 8
Li3yUeHUY MUpa 8ewecme nymém
101y UeHUst OONOIHUMENbHOU UHPOpMayuu
L3 PABIUYHBIX UCTIOYHUKOS
2 ATOMBI XUMHYECKHUX JIEMEHTOB Oy JTicKyccuu, IBpUCTHYECKas Oece/a,
3 ITpocThle BelecTa 64 POOJIEMHOE U3JI0KEHHE, JTa0OpaTOPHO-
[IPaKTUICCKUE 3aHITHS CHOCOOCMBYIOm
CoennHeHNS XUMUYECKUX p bcmey.
4 3TIeMEHTOR 14y (DopMUposanu00 OMEemcmeeHHOCmU 3
IPUMEHEHUEe NOLYYEHHbIX 3HAHULL U
N3MeHnenus, npoucxoasime ¢ . .
5 BeIIECTBAMH 124 VMEHUTl, NO3UMUBHOU POJIU XUMUU 6
5 0 Nl 3 UBHU COBPEMENH020 00Wecmaa,
o
PaKTHKYM 2 1 [e0OXOOUMOCIIU XUMUYECKU SPAMOMHO20
PaCTPOPeHHe- PacrBopsL. OMHOUEHUS K C80eMY 300P08bIO U
7 AJIEKTPOJIUTOB 184
8 ITpakTukym No2 24
TemaTnueckoe njaHupoBanue 9 Kiaacc
KonuuectBo JlesTenbHOCTh YUUTENS C YUYETOM
Ne m\it  [Tema (pasnen) 4acoB Ha MPOTrpaMMBbl BOCIIUTaHUS (MOTYJIs
U3yUYCHUE «11IkonbHBIN YpOK»)
OO6mras xapakTepucTruka ITuckyccuu, 3BprCTHYECKas Oecera,
XUMHYECKHUX JIEMEHTOB B POOIEMHOE U3JI0KEHHE, Tab0paTOPHO-
1 XUMHYECKUX 114 [PaKTHIECKUE 3aHITHS CHOCOOCMBYIOm
p 3
peaKHI/Iﬁ. HepI/IOI[I/I‘-IeCKI/Iﬁ qbopMupoeano omeemcmeeHHoCmu 3a
3aKoH 1 Ilepronueckast ipuMeHeHue noy4eHHbIX 3HAHUU U
CHCTEMA. VMeHUll, NO3UMUGHOU POIU XUMUU 8
T — DICUBHU COBPEMENH020 00Wecmad,
MeHenecsa [e0OX00UMOCU XUMUYECKU 2DAMONHO20
2 M A 14 MHOWEHUA K CBOEMY 300p06bl0 u
CTambl — 1 Kpyocarowel cpede
[Ipaktuxym Ne 1CBoiicTBa
3 METAJJIOB U UX COSTMHEHUHN 24
4 Hemeramnsr 244
[TpakTukym Ne2 CpoiicTBa
5 COCJIMHCHHUI HEMETAJIJIOB 34
Kpatkue ceaenus 06
6 OpPTaHUYECKUX COCAMHCHUSIX 4q
7 O06o0011eHne 3HaHMi 32 Kypc 104 JTrckyccuu, 3BpUCTHYECKast Oecela,

OCHOBHOM IIIKOJIBI

MPOOJIEMHOE U3JIOKEHHE, JTA00PATOPHO-
MPAaKTUUECKUE 3aHATHS CHOCOOCMBYIOM
(DOpMUPOBAHUIO YCMOUYMUBO2O0
1103HA6AMENLHO20

uHmepeca, JH0003HAMETLHOCUL 8




0IyueHUst OONOTHUMENbHOU UHpOopMayuu

3YUEHUU MUPA 8EUYECE NYMEM
3 PA3TUYHBIX UCHIOYHUKOS
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