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IHosicHUTEIbLHAY 3alIUCKA

Pabouas mporpamma mo xumuu i 8-9 KJIacCOB COCTaBlIEHA B COOTBETCTBHH C MPAaBOBBIMH U
HOPMAaTHBHBIMH JOKYMEHTaMHU:

1) ®enepanbubiii 3akoH oT 29.12.2012 roma Ne 273-®3 «O6 obpazoBanun B Poccuiickoii
denepanun» B JEMCTBYIOIIEH pelaKIUU.

2) denepanbHOr0 TOCYAapPCTBEHHOrO 00pa30BaTENbHOrO CTaHIAApPTa CpPETHEro  OOLIero
00pazoBaHusl, yTBEPKICHHOT0 MpHKa3oM MuHHCTepcTBa oOpa3oBaHus 1 HayKu Poccuiickort denepanun
or 17.05.2012r. Ne413 (B pemakuuu IIprkazoB MuHucrepcTBa 00pazoBanus u Hayku PD ot 29 nekaOps
2014r.Ne 1645; ot 31 mexabpst 2015t. Nel1578; ot 29 uronst 2017r. Ne613).

3) [lucekmom MunucTepcTBa 00pazoBanus U Hayku Poccun ot 03.03.2016 Ne 08-334 «O BHeceHHH
u3MeHeHuil B (emepaibHBIE TOCYIapCTBEHHBIE 00pa3oBaTeNbHBIE CTAHAAPTHl HAYaJbHOrO OOIIEro,
OCHOBHOT'O OOIIIEr0 U CPEAHEro 00IIero 00pa3oBaHMs»;

4) Ilpuka3 MunucrepcTBa obpa3oBanus 1 Hayku Poccuiickoit @enepannu ot 30.08.2013 Ne. 1015
«O06 ytBepxkaeHun [lopsimka opraHM3alliil M OCYIIECTBIICHHS OOpa30BaTEIbHOW JEITEIBHOCTH 10
OCHOBHBIM 0011e00pa30BaTENbHBIM MTPOrpaMMamM - 00pa3oBaTeNbHBIM IIporpaMMaM Ha4aabHOTO obutero,
OCHOBHOT'O OOIIIEr0 U CPEAHEro 00IIero 00pa3oBaHMsI»;

5) Ipuka3z MunnctepcTBa 00pa3oBaHus U Hayku Poccutickoit denepannu ot 22.01.2014 Ne 32 «O6
yrBepkaeHuu Tlopsiaka mprema rpaxiaH Ha o0ydeHHe 1Mo 00pa3oBaTeNbHBIM MIPOrpaMMaM Ha4albHOTO
001I1ero, OCHOBHOT'O OOIIIETO I CPEAHETO OOIIETO 00Pa30BaAHUS»;

6) Tlopsiok oOpraHHM3alliil W OCYIIECTBIICHHST 0Opa3oBaTENbHOM JESTENBHOCTH MO OCHOBHBIM
00111e00pa30BaTeIbHBIM TIPOrpaMMaM — 00I1e00pa30BaTEIbHBIM IIpOrpaMMaM Ha4ajbHOrO OOIIEro,
OCHOBHOTO 00mero u cpemadero obdmiero obpaszoBanms (IIpukxaz MwunoOpuayku Poccum Ne 1015 or
30.08.2013 roma) B meiictByromiei penaxiuu (IIprkaz Munoopuaayku Poccum Ne 734 ot 17.07.2015 rona).

7) Ipukazom MunuctepcTBa odpazoBanus 1 Hayku Kamyxckoit obnactu ot 22.05.2017t. Ne743 «O
BBeneHnn OI'OC COO B 0bmeo0pa3oBaTeNbHBIX YIpexkAeHIIX KamyKckoit o0macTiy;

8) Ilucemom MuHucTepcTBa OOpa3zoBaHust M Hayku Kamyxkckoit obiactu «OO0 opraHu3aidu
M3y4deHHUsT yueOHOro mpeaMeTa «ACTPOHOMUS» B KadecTBE 00sA3aTENLHOTO Ha YPOBHE CPETHEro o0Iero
obpasoBanus ¢ 2017/2018 yaebnoro roga» ot 29.06.2017r. Ne3090/03-021-17,;

9) ITocranosienne ['maBHOrO rocymapCcTBEHHOr0 canuTapHoro pada PO or 28.01.2021 N 2 "O6
YTBEP)KICHUN CaHUTapHBIX mpaBuid u HopM CanllmH 1.2.3685-21 '"I'mrmeHudeckre HOPMATHBBI H
TpeOOBaHUs K oOecreueHnio 0e30macHOCTH W (Win) Oe3BPENHOCTH Ul 4YeloBeKa (GaKkTOPOB CPelbl
obouranus" (Bmecte ¢ "CanlluH 1.2.3685-21. CanurapHble npaBmia ¥ HOPMEL..") (3aperucTpupoBaHo B
Mumnrocte Poccun 29.01.2021 N 62296)

10) TIucepmo MunuctepcTBa 00pa3oBanus W Hayku Kamyxckoit obmactu Ne 07-022/1680-19 ot
24.05.2019 «O06 n3y4ueHnr 00sS3aTENbHBIX MTPEIMETHBIX o0macTeii «PoIHOM SI3BIK U TUTEPATYPHOE YTEHHE
Ha POJIHOM sI3bIKe», «POIHOM SI3bIK M POIHAS JIUTEPATYpay.

11) Ycrabom MBOY «'umuazms Ne 24y 1. Kanyru

Pabouas nmporpamma pa3paboTaHa Ha OCHOBE paboYUX MPOrpamMm MPeaMETHOM JIMHUN YIeOHUKOB O.
C. I'abpuensn, U. I. Octpoymos, C. A. CrnankoB Xumust 8-9 kmaccel (PI'OC)

Y4eOHsIil mmad ruMHa3uu oTBoAUT 134 gaca mist m3ydeHust xumun B 9-10 kmacce u3 pacuéra 2 gac
HeJIeIo.

e Palouas nporpaMmma OpHEHTHPOBAaHA HAa YIEOHUK:

ABTOpP/ABTOPCKHN KOJIJICKTHB HasBanwne yueOHnKa Kiace Wznatens yueOHMKA

O.C. I'abpuensu 8xmacc. Xummus. 8 «/Ipoda»
(Proc)

O. C. I'abpuensu 9knacc. Xumus. 9 «JIpoda»
(Proc)

B mponecce OCBOCHUA IMPOrpaMMbl KypCa XUMUHU IUIA OCHOBHOM IIIKOJIBI ydamuecsa
OBJIAICBAIOT YMCHHAMHU CTAaBUTHL BOIIPOCHI, Ha6J'IIO,Z[aTL, O6’[>$ICH${TB, KJIaCCI/I(bI/ILII/IPOBaTB,
CpaBHHUBATB, ITPOBOAUTL SKCIICPUMCHT U UHTCPIPCTUPOBATHL BBIBOJBI HA €TI0 OCHOBEC, OIIPCACIIATH



MCTOYHHUKH XUMHUYECKOH HHPOPMALIUH, TIOTy4aTh U aHATM3UPOBATH €€, a TAK)KE TOTOBUTH HA 3TOU
OCHOBE COOCTBEHHBII MH(OPMAIIMOHHBIN MTPOAYKT, IPE3EHTOBATH €r0 M BECTH I CKYCCHIO.

[Iporpamma Kypca XMMHH s OCHOBHOW IIKOJIBI pa3padarhiBajlach C  Y4eTOM
MEpBOHAYAJIbHBIX HpeHCTaBHGHHﬁ, MOJIYYCHHBIX yUalllUMHUCH B HavyaJIbHOM IITKOJIC IIpU U3YyUYCHUHA
okpyxatomero mupa. IIpemmaraemas mporpamMma HE CTaBUT 33jady HPOQECCHOHAIBHOM
MOJATOTOBKH YYaIIMXCs, TEM HE MEHEe, MO3BOJSICT MM OIPEISIHTHCS C BBHIOOPOM MpodmIis
o0Oy4eHHs B CTaplIeH MIKOJIE.

IlnanupyeMble pe3yJbTAThbI

JleaTenbHOCTh B OOYYeHMHM XUMHH B CpEIHEH IIKOJe HampaBieHa Ha JOCTIDKEHHUE

00yJaroIUMUCS CISTYIONIUX AUYHOCHIHBIX PE3Y1bH AN 08.

1) B IIEHHOCTHO-OPUCHTAIIMOHHOW C(epe UyBCTBO TOPAOCTH 332 POCCUHCKYIO XMMHUYECKYIO
HayKy, TyMaHU3M, OTHOIIEHHUE K TPYAY, LEJIeyCTPEMICHHOCTh, CAMOKOHTPOJIb  CAMOOIICHKA

— B MO3HABATEbHOW (KOTHUTHUBHOM, MHTEIJIEKTYaJIbHOM) chepe — 0CO3HaBaTh €IUHCTBO U
[IEJIOCTHOCTh OKPY)KAIOIIETO MHPAa, BO3MOXXHOCTH €r0 IO3HABAEMOCTH M OOBSICHUMOCTH Ha
OCHOBE JIOCTIDKEHUH HaYKH; IOCTETIEHHO BBICTPANBATh COOCTBEHHOE IIEIIOCTHOE MUPOBO33PEHUE:!
0CO3HABaTh IMOTPEOHOCTh W TOTOBHOCTH K C€aMOOOpa30BaHWIO, B TOM YHCIE€ W B paMKax
CaMOCTOSITEIIEHOW NIESITeTHbHOCTH BHE IITKOJIBI; OTICHUBATH KU3HEHHBIE CUTYallHH C TOUYKU 3PEHHS
0e30macHOTO 00pasa )KU3HU M COXPAHECHUS 3/I0POBbs, (POPMHUPOBATH IKOJIOTHIYECKOE MBIIIJICHHUE!
YMEHHE OIIEHUBATh CBOIO JICATEIHOCTh U IMOCTYIKH JAPYTHX JIIOACH ¢ TOYKU 3PCHUSI COXPAHECHUS
OKpYIKArOIIeH Cpeibl - TapaHTa )KU3HU U OJIarornoryqdns JroIei Ha 3emite.

2) B TPYAOBOIi chepe — TOTOBHOCTh K OCO3HAHHOMY BBIOOPY MaiibHElIIIeH 00pa3oBaTeIbHON
TPaeKTOpUU;

3) B chepe 3m0poBhECOEPEKECHHS M O€30MacHOrO 00pas3a KM3HH — OILIEHUBATh JKM3HEHHBIC
CUTYaIlMH C TOUKH 3peHUs 0€30MacHOro 00pasa KU3HU U COXPaHEHUS 3I0POBBSL.

Memanpeomemnule pe3yiomamul 0C60CHUA OCHOGHOIUL 00PA306aAMENIbHON NPOZPAMMbL
npeocmaeieHvl mpems ZPynnamu yHueepcanbHvlx yueonvix oeiicmeuit (YY/I):
1. Pecynamuenuvie ynusepcaivhule yueoHvle 0eiucmeus
o5 yuenuxa 8 knacca

—  CaMOCTOSITeNIbHO OOHAapyKuBaTh U (PopMyIHpoBaTh Y4eOHYIO MPOOIEMy, ONpeAesaTh
b yueOHOM e TeNbHOCTH,

— yYMEHHUE aHAJIM3UPOBATh MPUYHMHBI MPOOJIEM M HEyJad B BBINOJHEHUU ACATEIBHOCTU U
HAXOJHUTh pallMOHATIbHBIE CIIOCOOBI MX YCTPAHEHUS,

—  ¢opMupoBaHue pedeKCUBHON CAaMOOIICHKH CBOUX BO3MOKHOCTEH yIIPAaBIICHNUS;

—  OCYILIECTBJISATh KOHCTATUPYIOUIUN U MPEIBOCXUILIAIONINN KOHTPOJb MO Pe3yabTaTy U IO
Croco0y JAeNCTBHUS.
o1 yuenuxa 9 knacca

—  BBLJBHUTraTh BEPCHH PELICHHS MPOOIEeMbl, 0CO3HABATh KOHEUHBIN pe3ysbTaT, BEIOUPATh U3
MPEII0KEHHBIX U UCKATh CAMOCTOSTEIHHO CPEJICTBA TOCTIKEHUS 1eNU

— yYMEHHE CaMOCTOSATENbHO BbIpaOAThIBATh U MPHUMEHSITh KPUTEPUU U  CHOCOOBI
mddepeHInpOBaHHON OLIEHKN COOCTBEHHON y4eOHOM AeATeIbHOCTH;

—  CaMOKOHTpOJIb B OpraHu3aly yueOHOM 1 BHEYUeOHOH 1eTeNbHOCTH;

— ¢opMUpOBaHHE HABBIKOB MPOTHO3UPOBAHUS KaK MpEABUACHUA OyIymIUX COOBITHH U
pa3BUTHs ITPOLIECCA;
MIPUHATHE OTBETCTBEHHOCTH 32 CBOM BBIOOp OpraHu3aluy cBoel yueOHOM! AesTeIbHOCTH.
2. Iloznasamenvhbie yHugepcaivbHle yueonvle Oeiicmeus
0215 yueHuxa 8 knacca

— TMPOBOJUTH aHAIN3 OOBEKTOB C LENbI0O BBIJACICHHUS IPU3HAKOB (CYILECTBEHHBIX,
HECYIIECTBEHHBIX);



— CHHTE3 KaK COCTaBJICHHE II€JIOr0 U3 4YacTeil, B TOM YHUCIIE CAMOCTOSITENIFHO JOCTpauBasi,
BOCTIOJIHSASL HEIOCTAIOIINE KOMIIOHEHTHI,

—  BBIOOp OCHOBAaHUM M KPUTEPUEB ISl CPABHEHUS, CEpHUALlUH, KIACCU(PHUKAIUMA OOBEKTOB,
CaMOCTOSITEIILHO BEIOMPAsi OCHOBAHHUS ISl YKA3aHHBIX JIOTHYECKUX OTIEpaIHid;

—  OCYIIECTBJIATH BBIOOp Hambosee 3PpPEeKTHBHBIX CIIOCOOOB pemIeHus 3a7a9 B 3aBUCIMOCTH
OT KOHKPETHBIX YCIIOBHIA;

—  aHAJIM3HMPOBATH, CPABHUBATH, KIACCH(PHUIIUPOBATH U 0000IIATh (HaKTHI U SIBICHUS;

—  BBISBJISITH PUYUHBI U CIICJICTBUS MTPOCTHIX SIBJICHUI;

— CMBICTIOBOE 4YTEHHE. OOYJArOIIMICS CMOXET: HaxOAWTh B TEKCTe Tpedyemyro
nH(pOopMaIHio (B COOTBETCTBHH C IIEISIMH CBOCH JEATEIIEHOCTH);

— OpHEHTHPOBATHCS B COACPKAHUU TEKCTa, IMOHUMATh IEJIOCTHBIM CMBICT TEKCTa,
CTPYKTYpUPOBATh TEKCT; YCTAaHABIMBATH B3aMMOCBS3b OIMMCAHHBIX B TEKCTE COOBITHH, SBIICHHIA,
MIPOIIECCOB; PE3IOMHUPOBATH IIABHYIO HJICI0 TEKCTA; KPUTHYECKHU OLIEHUBATH COJIep KaHue U (hopmy
TEKCTA.
ons yuenuxka 9 knacca

— yMEHHE CTPOUTHh KIAcCH(UKAIMIO HA OCHOBE IMXOTOMHYECKOTO JIeNIeHUs (Ha OCHOBE
OTpULIAHUS);

— yMEHHE YCTaHABIMBATh NPHYUHHO-CICIACTBEHHBIX CBSI3€H, CTPOUTH JIOTUYECKHE IICTIH
paccyXJI€HHM, J0Ka3aTeIbCTB;

—  BBIABIDKEHHE THIIOTE3, MX OOOCHOBaHHWE dYepe3 TOUCK PEIIeHHs IyTeM IPOBEICHUS
WCCIIEIOBAHUS C TIOATAIHBIM KOHTPOJIEM W KOPPEKIUEH pe3yabTaToB PadOTHI;

—  OOBSCHSATH SBJICHHUS, IPOLIECCHI, CBSI3M U OTHOIICHUS, BBISBIISIEMBIC B X0JI€ HCCIICIOBAHUS;

— co3laBaTb MOJIENM C  BBIJIEJICHHEM CYHIECTBEHHBIX XapaKTEPUCTHK OOBEKTa,
MpeoOpa3oBbIBaTh MOJIENM C II€JIbI0 BBISBICHHUSI OOLIUMX 3aKOHOB, OINPEACSIONINX JaHHYIO
MpeAMETHYIO 00J1acTh

—  OBJIaJIcHHME€ OCHOBAMH O3HAKOMUTEIHHOTO, M3y4alOIIero, yCBauBAaIOIIET0 U MOKWCKOBOTO
YTEHHUS.

3. Kommynuxamuenwvie ynusepcaivnsle yuedoHvle 0elicmeus
o5 yuenuxa 8 Kiacca

—  CaMOCTOSITENIbHO OPraHM30BbIBAaTh y4eOHOE B3aMMOJEWCTBHE B rpynne (OmnpeaeisTh
oOl1ue eIy, pacupeeiaTh PO, JOTOBapyUBaThCs APYT € APYroM U T.1.)

— BCTyHaTh B JWAJlOl, y4aCTBOBaTh B KOJUIEKTMBHOM OOCYXJEHHUU MpoOseM, BIAJETh
MOHOJIOTUYECKOW U JUANOTMYecKodl gopmMamMu peyd B COOTBETCTBUM C I'PaMMaTHYECKHUMH U
CUHTAKCUYECKUMH (POpMaMH POJIHOTO SI3bIKA;

—  yYMEHHUE apryMEHTHPOBATh CBOIO TOUKY 3pPEHHS , CIIOPUTh U OTCTAUBATh CBOIO MO3HIIHIO
HEBPaXX/I€OHBIM I OMIMIOHEHTOB CIIOCO00M;

— CHOCOOHOCTH C TIOMOIIBIO BOMPOCOB JOOBIBaTH  HENOCTAIOUIYI0  HH(POPMAIUIO
(mo3HaBaTenbHast MHUIIMATUBHOCTH);

— ycTaHaBiMBaTh pabouue OTHOWIEHUs, 3((HEKTUBHO COTPYAHUYATh U CIOCOOCTBOBATh
MIPOIyKTUBHOM KOOTIEpaIlny;

—  aJIeKBaTHOE MEXJIMYHOCTHOE BOCIPUATHE apTHepa.

—  LIeJICHANpaBJIeHHO HCKaTh M MCMOJb30BaTh MH(OPMAIIMOHHBIE PECYpChl, HEOOXOAUMBIE
JUIS pellieHus YYeOHBIX U MPAKTUYECKUX 3a7ad C TIOMOIIBIO CPEJICTB UKT;

014 yuenuxa 9 Knacca

—  HHTETrpUpOBATHCS B TPYMILY CBEPCTHUKOB U CTPOMTH MPOJYKTHBHOE B3aWMOJEHCTBHE C
JIOJIbMU Pa3HBIX BO3PACTHBIX KATETOPUI;

— yHOpaBiATh NOBEJCHHEM IMapTHEpa 4epe3 KOHTPOJb, KOPPEKIHMIO, OLIEHKY AEeHCTBU,
yMeHHue yOex/1aTh;

— OTCTauBas CBOIO TOUKY 3PEHHUS, MPHUBOJIUTH apTyMEHTHI, MOATBEpkAas UX (PakTamu. B
JMCKYCCUU YMETh BBIIBUHYTH KOHTPAPTYMEHTHI,
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— mnepedpa3supoBaTh CBOIO MBICTH

—  paspematb KOH()JIMKTHI Yepe3 BBIABICHHE, HACHTHU(PUKALNIO TPOOJIEMBI, TOUCK U OI[CHKY
aJIbTEPHATUBHBIX CIIOCOOOB pa3pelieHrne KOHPINKTa, IPUHUMATD PEIIEHUE U PEATN30BbIBATH €T0;

—  MEepeBOJUTH KOH(IIMKTHYIO CUTYAI[MIO B JIOTHUECKHH TJIaH M pa3peniarth ee Kak 3a/Jady
4yepes3 aHaJINU3 €€ YCIOBUH;

— CTpEeMUTBhCS  YCTaHABJIMBAaTh  JIOBEPUTEIbHbIE  OTHOLIEHUS  B3aUMOIIOHMMAaHUS,
CIIOCOOHOCTH K OMIIATUH;

— peueBoe oToOpakeHHe (OmMcaHue, OOBSICHEHNE) COJCPKAHUS COBEPIIAEMBIX JICHCTBUI B
¢dopmMe pedeBHIX 3HAUEHHH C IIENBI0 OPHEHTUPOBKM (IJIAHUPOBAHHE, KOHTPOJb, OILECHKA)
MPEIMETHO-TIPAKTHYECKON MM WHOU NIEATETHHOCTH KaK B (pOpMe TPOMKOM COLMAIN3UPOBAHHON
peun, Tak ¥ B (opMe BHYTPEHHEW peun (BHYTPEHHEro TOBOPEHHS), CIyXalled 3Tarnom
MHTEPUOPU3AIMH — TpOIlecca MEepeHoca BO BHYTPEHHUMU IJIaH B XOJ€ YCBOEHHUS YMCTBEHHBIX
JEUCTBUI U MOHSITHH.

— (¢opMupOBaHHME M  pa3BUTUE KOMIIETEHTHOCTH B  OOJIaCTH  HCIOJIb30BAHMS
MH(OPMaLMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHUH.

Ilpeomemmnvimu pesynvmamamu uzyuenus npeomema A6AAI0Mes ciedyiouue YMeHus.

K xonyy 8 knacca yuenux nayuumcs:
— ONHCHIBaTh CBOMCTBAa TBEPABIX, KUAKUX, Ta3000pa3HbIX BELIECTB, BBIIEISS UX

CYIIECTBEHHBIE TIPU3HAKH;

—  XapakTepu3oBaTh BEIIECTBA IO COCTaBY, CTPOEHHIO W CBOWCTBAaM, YCTaHABIMBATh
IMPUYUHHO-CJICACTBCHHBIC CBA3U MCKAY JaHHBIMU XapaKTCPHUCTUKAMU BEIICCTBA,

- PaACKpPBIBATE CMBICII OCHOBHBIX XUMHUYCCKUX MMOHSTHH «aToOM», «KMOJICKYJIa», «XUMHYECKHUH
3IIEMEHT», «IIPOCTOE BEIIECTBOY», «CI0XKHOE BEIIECTBOY», «BAICHTHOCTHY, HCHOJIB3YS 3HAKOBYIO
CHCTEMY XHMHUH;

— m300paxkaTh COCTaB MMPOCTEHIINX BEIIECTB C MOMOIIBIO XUMUUECKHUX (POPMYIT M CYIITHOCTh
XUMHUYECKHX PEaKIUil ¢ TOMOIIBIO XUMHUYECKUX YPaBHEHUI;

—  BBIYUCIATH OTHOCHUTEIBHYIO MOJIEKYISPHYIO M MOJIIPHYIO MacChl BEIIECTB, a TAKKE

—  MAacCOBYIO JIOJIO XHMHYECKOTO 3JIEMEHTA B COSIMHEHUSX Ul OLCHKH MX MPAKTHUYECKON
3HAYUMOCTH;

—  CpaBHHBAThH 110 COCTaBY OKCH/IbI, OCHOBAHHMS, KHCIOTHI, COJIH;

—  KJIacCHU(pUIUPOBATH OKCH/IBI U OCHOBAHUS 110 CBOWCTBAM, KHCJIOTHI M COJIH MO COCTaBY;

—  ONHCHIBAaTh COCTaB, CBOMCTBA M 3Ha4eHHUE (B NMPHUPOJE M NMPAKTUYECKOW AESTEIBHOCTU
YeJI0BEeKa) MPOCTHIX BEIIECTB — KUCIOPO/Ia M BOJOPO/IA;

— JlaBaTh CPaBHHUTEJIBHYIO XapaKTEPUCTUKY XHMHYECKUX JJIEMEHTOB M BaKHEHIINX
COE/IMHEHUH €CTECTBEHHBIX CEMEHCTB MIEJTOYHBIX METAJUIOB U TAJIOTCHOB;

—  IOJb30BaThCA JIAOOPATOPHBIM 000PYJOBAaHHEM M XUMHUUYECKOH MOCYI0M;

—  TPOBOJMTH HECIIOXKHBIE XUMHUYECKHUE ONBITHI W HAOIIONCHHS 332 M3MEHECHUSIMH CBOICTB
BEIIECTB B MPOIECCE UX IPEBpALICHUH; COONIOAATh NMpaBWiIa TEXHUKH O0E30MacHOCTH TMpH
MIPOBEACHUU HAOIIOICHUN U OIBITOB;

—  pa3nuyaTh SKCHEPUMEHTAIBHO KUCIOTHI U IIEI0YH, TOIb3YSICh HHIUKATOPAMU;

— OCO3HaBaTh HEOOXOJUMOCTh COOIOEHUS Mep Oe30MacHOCTH MNpU  OOpalleHuu ¢
KHCJIOTaMH U IET0YaMHU.

K konyy 9 knacca yuenux nayuumcs.
— K.TIaCCI/I(bI/ILII/IPOBaTB XUMHYCCKHE OJJICEMCHTBI Ha MCTAalJbl, HEMCTAJlJIbl, 3JICMCHTBLI, OKCH/bI

U THJIPOKCHUIBI;
—  packpsIBaTh CMBICH Iepuoaudeckoro 3akona J. . Menneneesa;



—  ONHUCHIBATh M XapaKTCPHU30BaTh TAOIMYHYIO (QOpPMY IEPHOANYSCKON CHUCTEMBl XUMHYCCKUX
3JICMCHTOB;

—  XapaxkTepu30BaTh COCTAB aTOMHBIX SJIEP M PACHpPENEIIEHUE YUCIA JIEKTPOHOB IO 3JIEKTPOHHBIM
CJIOSIM aTOMOB XMMHYECKHX 3JIEMEHTOB MAaJbIX MEPHOJOB MEPUOAUYECKON CHCTEMBI, a TaKXKe Kalus U
KaJIbLIW,

—  pa3nauyaTh BHUJbl XWMHUYECKOW CBSI3M: MOHHYIO, KOBAJEHTHYIO TMOJISIPHYIO, KOBAJIEHTHYIO
HEMOISPHYIO U METAIUIMYECKYIO;

—  u300pakaTh SJICKTPOHHO-UOHHBIC (POPMYIIBI BEIIECTB, OOPa30BAHHBIX XUMHYCCKUMU CBA3SIMHU
pa3Horo BUA;

—  BBISBIIATH 3aBUCHUMOCTb CBOMCTB BEUIECTB OT CTPOEHUS UX KPUCTAJUIMYECKUX PEIIETOK: MOHHBIX,
ATOMHBIX, MOJIEKYJIIPHBIX, METAJUIMYECKUX;

—  XapakTepu30BaTh XUMHUYECKHE 3JIEMEHTHl U UX COCIMHEHHSI HA OCHOBE IOJIOKEHUS 3JIEMEHTOB B
MIEPUOTUIECKON CHCTEME U OCOOEHHOCTEH CTPOCHUS UX aTOMOB;

—  OIHMcChbIBaTh OCHOBHbIE 3Tanbl OTKpeITUSA JI. M. MeHneneeBblM NEPUOAUYECKOrO0 3aKOHA HU
MIEPUOTUIECKON CHCTEMBl XMMHUYECKUX DJIEMEHTOB, KU3Hb U MHOTOOOPA3HYIO0 HAYyYHYIO NEATEIHHOCTD
y4EHOTrO;

—  XapaxkTepu3oBaTh HAy4YHOE W MHUPOBO33PEHUYECKOE 3HAUCHHUE [EPUOJAUYECKOrO0 3aKOHA U
MEepUOJNYECKON cUCcTeMbl XuMUieckux anemeHToB . M. Menjeneea;

—  OCO3HAaBaTh HAYYHBIC OTKPBHITHS KaK Pe3yJabTaT JIUTEIBHBIX HAONIOACHWM, OIBITOB, HAYIHOU

MIOJIEMHKH, [TPEOJIOJIEHUS] TPYTHOCTEH U COMHEHUI.

K KOHUYY 8 knacca VUEHUK NOJIYHUM 603MONCHOCHb HAYYUUMBCA.
- COCTaBJIATb MOJICKYJIAPHBIC W IIOJIHBIC HMOHHBIC YPAaBHCHUA 110 COKpaH_IéHHLIM HNOHHBIM

YpaBHEHUSIM;

— TPUBOAWTH TPHUMEPHl pPEAKUUH, MOATBEPKIAAIOMNX CYIIECTBOBAHWE B3aUMOCBA3H MEXITY
OCHOBHBIMH KJIaCCAMH HEOPTaHUYECKUX BEIIECTB;

—  TIPOTHO3MPOBATH PE3YNIbTAThl BO3AEHCTBUS pPa3INUHBIX (AaKTOPOB Ha HM3MEHEHHE CKOPOCTH
XUMHUYECKOUN peakinu;

—  TIPOTHO3MPOBATH PE3YNbTAThl BO3JECHCTBHS DPAa3IMYHBIX (AKTOPOB HA CMEIIEHHE XUMHUYECKOTO
paBHOBeECHHI.

K KOHUYY 9 knacca VUEHUK NOJYHUI 603MONCHOCHb HAYYUMBCA .
- ONHCHIBAaTh XMMUYECKHE CBOMCTBA BEIIECTB Ha OCHOBE UX COCTaBa M CTpOCHUSA,

—  IPOTHO3MPOBAaTh CIOCOOHOCTH BEIIECTBA MPOSBIATH OKHUCIUTEIbHBIE MM BOCCTAaHOBUTEIHHBIE
CBOMCTBA C YYETOM CTEIEHEH OKUCIEHNS 3JIEMEHTOB, BXOISIINX B €r0 COCTaB

—  BBUIBJIATH CYIIECTBOBAaHHE IEHETHUECKON B3aMMOCBS3M MEXKAY BEIIECTBAMU B PsLy: MPOCTOE
BEILIECTBO — OKCUJ — TUAPOKCHU]L — COJIb;

—  XapakTepu30BaTh 0COOBIE CBOHCTBA KOHIIEHTPHUPOBAHHBIX CEPHOM M a30THOW KHCIOT;

—  OpUBOIUTH NPUMEPHl YPAaBHEHMH PEAaKIMH, JEeXAIlUX B OCHOBE IPOMBILIUIEHHBIX CIIOCOOOB
MOTy4EHHs aMMHUaKa, CEPHOM KHCIIOTBI, YyI'yHa U CTaJH;

—  OIHUCHIBAThH (PU3MUYECKUE U XUMHUECKUE IPOLIECCHI, SIBJISIOIIMECS YacThI0 KPYTOBOPOTa BEIIECTB B
MIPUPOJE;

—  OpPraHU30BHIBATh, MPOBOAUTH YUYEHHYECKHE MPOEKTHI MO MCCIIECAOBAHHIO CBOICTB BELIECTB,
HMMEIOLINX BaXKHOE MPAKTHUECKOE 3HAYCHUE.

Copaep:kanne yaeOHoOro npeamera (Kypca)

OcobenHocTu conepxaHusi OOy4eHHS XHUMHH B OCHOBHOW IIKOJE OOYCIOBIICHBI
crenuprKON XUMHUH KaK HAyKd U MOCTABJICHHBIMH 3aaqaMu. OCHOBHBIMH TIPOOIEMaMu XUMUHU
SIBJISIIOTCA M3YyYEHUE COCTaBa M CTPOEHHUSI BEUIECTB, 3aBUCUMOCTH HX CBOMCTB OT CTPOEHUS,
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IIOJIyYE€HUE BEUIECTB C 3a/JlaHHBIMM CBOWCTBAaMHU, MCCIIEI0BAHNE 3aKOHOMEPHOCTEH XUMHYECKHUX
peaxkuuil ¥ MyTel ynpasJIeHUsI UMU B LIEJIAX [IOIY4YE€HUS BELECTB, MATEPUAJIOB, SHEPTUH.
[Ipemyiaraemas mporpaMma IO XWMHUHM PacKpbIBAaeT BKJIAJ Yy4eOHOro mpenMmeTra B
JIOCTIDKEHHE — IeJiel OCHOBHOTO oOmiero o0pa3oBaHMs M ONpEAENsieT  BaKHEHIHe
coJiepKaTelbHbIC JIMHUU IIPEIMETa!
—«BEIIECTBO» — 3HAHHE O COCTABE M CTPOCHUH BEIIECTB, MX CBOWCTBAX U OMOJIOTHIECKOM

3HAQ4YCHUY;

—«XUMHYECKAs pEAKLUs» — 3HAHME O IIPEBPALLECHUAX OJHHUX BEIIECTB B IPYIUeE, YCIOBUAX
MPOTEKaHMsI TAKUX MPEBPAIIEHUH U CTIOCO0ax YIpaBICHUS PEAKIUIMHU;

—«IPUMEHEHHE BEUIECTB» — 3HAHHME W OMBIT 0€30TacHOr0 OOpamieHHsl C BEIIECTBAMH,
MaTepuagaMu M MpolieccaMu, HE00X0AUMBIMU B ObITY U Ha ITPOU3BO/ICTBE;

—<«(SI3bIK XMMHUW» — OIEPUPOBAHUE CUCTEMON BaXKHEMIIMX XMUMHWYECKUX ITOHATHN, 3HAHUE
XMMHMUYECKONM HOMEHKJIATYphl, T.€. UX Ha3BaHMs (B TOM YHCIE€ U TPUBUAIbHBIE), BJaJIEHUE
XMUMHUYECKON CHMBOJHMKON (XUMUYECKUMHU (opMyllaMH M YpaBHEHHUSIMH), a TaKKe IpaBuiia
nepeBo/ia MHPOPMAIUHU C €CTECTBEHHOTO A3bIKA Ha SI3bIK XMMHUU U OOPATHO.

[TockonbKy OCHOBHBIE COJlEpKATeNbHbIE TUHUH IIKOJIBHOTO Kypca XUMUU TECHO
MeperieTeHbl, B IpoTpaMMe CoJiepKaHHe MPEICTAaBICHO He M0 JUHUSM, a 110 pa3jesaMm.

3HauUUTENbHOE MECTO B COJEPKAHUM Kypca OTBOIUTCS XUMUYECKOMY dKcnepuMeHTty. OH
Mo3BOJIsIET CHOPMHUPOBATH Yy YUaAIIMXCS CIEUMaIbHBIE NpEeIMETHble YMEHHs paboTaTh C
XMUMHUYECKUMH BEIIECTBAMM, BBIIIOJIHATH MPOCTHIE XUMHUECKHE OTBIThI, HAYYUTh UX 0€30M1aCHOMY
U DKOJIOTUYECKHM TpPaMOTHOMY OOpAaIlEHUI0 C BEIIeCTBaMHU B OBITY M Ha MPOU3BOJICTBE.
[IpakTudeckue pabOTHI CIyKaT HE TOJBKO CPEACTBOM 3aKPEIJICHUS YMEHHMH M HAaBBIKOB, HO U
KOHTPOJISl Ka4eCTBa UX c(HOPMUPOBAHHOCTH.

8 kmacce

Tema 1. HauanbHble NOHATHSA U 32aKOHbI XMMHH

Tena m BemectBa. CBOICTBa BeEIIECTB. DJTaJOHHBIC (PU3NYECKHUE CBOWCTBA BEIIECTB.
Marepuanbl 1 MaTepuanoBeaeHue. Poinb XUMUM B )KU3HU COBpEeMEHHOTo o0miecTBa. OTHOIICHHE
o01ecTBa K XUMHUH: XeMODuius u xemopoOus.

Meroapsl u3yueHus xumuu. HaOmronmenue. DxcrnepuMeHnT. MogenupoBanue. Mogenu
MaTepuaabHbIC U 3HAKOBHIC, MJIM CUMBOJIbHBIE.

lazer. JKunkoctu. TBEpnpie BemecTBa. B3amMHBIE TEepexoibl MEXAY arperaTHbIMH
COCTOSTHUSIMU BEIIIECTBA: BO3TOHKA (CyOmuMaIus) u aecyOonumManys, KOHISH AU U UCTIapeHue,
KPUCTAJUTU3ALIMsl U TIaBJICHHUE.

®dusndeckue sBICHUA. YUCThIE BEIIECTBA U CMECH. | OMOT€HHBIE M T€TePOTreHHBIE CMECH.
Cmecu razooOpasHble, xujakue U TBEpAbIe. CrocoObI pa3feiieHHs CMECEi: IeperoHka, WId
TUCTWUIALMSA,  OTCTauBaHWE,  (PWIBTpOBAHWE, KPHUCTALIM3AIMSA  WJIM  BBIIAPUBAHHE.
Xpomatorpadus. [I[puMeHeHne 3TUX CrIOCOOO0B B JIAOOPATOPHOM MPAKTHKE, HA IPOU3BOJICTBE U B
OBITY.

XUMHUYECKHE DIEMEHThl. ATOMBI M MOJEKyJbl. IIpocTeie M ClOXHBIE BellecTBa.
Annotponus Ha npumepe Kuciaopoga. OCHOBHBIE MOJIOKEHUSI ATOMHO-MOJIEKYISIPHOTO YUEHUSI.
Honsl. BenectBa MOJIEKYISIPHOTO M HEMOJIEKYIISIPHOTO CTPOEHUSI.

3Haky (CHMBOJIBI) XMMHUYECKHUX OJJIeMeHTOB. HMHQopmaius, KOTOPYHO HECYyT 3HaKu
XUMUYECKUX DIIEMEHTOB. OJTUMOJIOTUSI HAa3BaHUM HEKOTOPBIX XHMHUYECKHX HIIEMEHTOB.
[Tepuomuueckast Tabnuma xumudeckux snemMeHToB J[. M. MeHpaeneeBa: KOPOTKOMEPHOIHBIA U
JUTMHHOTIEpUOIHBIN BapuaHThl. [leproasl u rpynmel. [ aBHas 1 moOoYHas MOATPYIIBL, WIH A- U
B-rpynmnel. OTHOCUTENIBHASI aTOMHAsI Macca.

Xumuueckue ¢Gopmynsl. MHaekcsl u kodddunmentsl. OTHOCUTENbHAS MOJICKYISIpHAs

macca. MaccoBas 10JIs1 XUMHYECKOr0 3JIEMEHTa B COCIMHEHUU. HH(bOpMaHHH, KOTOPYIO HECYT
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XUMHYECKUE (DOPMYIIBI.

BanentHocts. CrpykrypHble (opMynbl. XUMHUYECKHE D3JIEMEHTHl C TOCTOSIHHOU W
NEPEMEHHON BaJIGHTHOCTHIO. BbIBON (opmynbl coeauHeHus 1o BaseHTHOCTH. OrmpeneneHue
BAJCHTHOCTH XHMHYECKOTO »dJeMeHTa 1o ¢opmyne BemectBa. CocTaBieHHe Ha3BaHHUN
COEJIMHEHUH, COCTOSAIIMNX U3 ABYX XMMUUECKHUX 3JIEMEHTOB, 110 BAJICHTHOCTH. 3aKOH ITOCTOSIHCTBA
COCTaBa BEIECTB.

XHUMHUYECKUE peakny. PeareHTsl 1 IpoayKThl peakiuu. [Ipu3HaKku XMMHUYECKUX pEaKIuil.
VYcinoBuss uMX NOpoTeKaHWsT U INpekpaileHus. Peakuuu ropeHus. OK30TEpMUYECKHE WU
SHI0TEPMHUUYECKUE PEAKIIUH.

3aKOH COXpaHEHMs Macchl BEIECTB. XUMUUecKkue ypaBHeHUs. COCTaBlI€HHE XMMHUYECKUX
ypaBHeHul. MH(popMaliys, KOTOPYIO HECET XUMUYECKOE YPaBHEHUE.

Krnaccudukanus XuMu4ecKux peakiifii o coctTaBy U YHUCIY pEareHToOB U MPOIYKTOB. THIIbI
XMUMHMUECKUX peakiuil. Peakuuu coequHeHusl, pa3iokeHus, 3ameleHus u oomena. Katanuzaropsl
U KaTajus.

Hemoncrpaumnu. Koyuiekuus MaTepranoB U U3AEIHI U3 HUX. Moeln, UCoJib3yeMble Ha
ypokax (usuku, ouonoruu u reorpapuu. OOBEMHBIE U MIAPOCTEPKHEBBIE MOJIETH HEKOTOPHIX
XUMUYECKUX BemiecTB. Mojenu kpuctaumueckux pemérok. CoOupanue npubopa s
MOJIyUEHUS Taza U MpoBEpKa ero repMeTUYHOCTH. Bo3roHka cyxoro nipja, Moja i HadTaiuHa.
ArperatHble COCTOSIHUS BOJbl. Pa3jeneHue IByX HECMEIIMBAIOIIUXCS JKUJIKOCTEH C MOMOIIBIO
JeNUTEeNbHON BOPOHKH. JlucTmisatop u ero padota. YcraHoBka it GUiIbTpoBaHUs U €€ padoTa.
YcranoBka A5 BbinapuBaHus U €€ padota. Kousekius 6bITOBBIX TPUOOPOB i PUIBTPOBAHUS
Bo3nyxa. PasneneHue kpacsmiero BemiecTBa (ioMactepa C IMOMOUIBIO METOAAa OyMaskKHOM
xpoMarorpaduu. Mojenu ajuIoTpOmHBIX MoaudUKaIui yriaeponaa u cepbl. [lomydenue o3oHa.
Hoptpetst . 5. Bepremnyca u J. . Menzneneea. KOpOTKOIEPHOIHBIH U ITHHHOICPHOIHBIIT
BapuaHThl nepuoandeckor cucreMsl Jl. M. Menneneea. KoHcTpynpoBaHue MIapoOCTEPKHEBBIX
Mojenet mosekyin. Ammapatr Kunma. Pasmoskenwe Omxpomarta ammoHusi. ['opeHue cepbl u
MaraueBol JieHThl. [lopTpetst M. B. JIomonocoBa u A. JI. JlaByazbe. OmnbIThI, WITIOCTPUPYIOIINE
3aKOH COXpaHEHMs Macchl BenlecTB. ['openue docdopa, pacTBOpeHne IpoAyKTa TOPEHUs B BOJIE
U HCCIIEIOBAHUE MOJYYEHHOTO pacTBOpa JakMycoM. BzauMonencTBUE COJISTHOM KHCIIOTHI C
uuHkoM. [lonydenue runpoxcuaa meau(Il) u ero paznoskenue npu HarpeBaHUH.

JladopaTopHble onbIThbl.  O3HAKOMJICHHE C KOJUICKIIMEH JIaOOpaTOPHOW IOCYIbI.
[IpoBepka repMeTHYHOCTH MpHOOpa A MOoJdydeHHs razoB. (O3HaKOMIIEHHE C MUHEpajlamH,
oOpa3zyromumu rpaiut. [IpuroroBieHne reTeporeHHON cMecH MOPOUIKOB CEPhI C KEIE30M U UX
pazzneneHue. B3aumMmozeiicTBHE pacTBOPOB XJIOPUAOB U MOJIUIOB KalHsl C PaCTBOPOM HUTpaTa
cepebpa. Ilomyuenme ruapokcuma memu(Il) m ero B3auMMOICHCTBHE C CEPHOM KHCIOTOM.
B3aunmopeiictBrue pactBopa copl ¢ Kuciaotoi. IIpoBepka 3akoHa COXpaHEHMsI MacChl BEILIECTB HA
IpuMepe B3auMOACUCTBUS 1ENOUN ¢ KucaoTol. [IpoBepka 3akoHa COXpaHEHMsI MacChl BEILIECTB
Ha IpuMepe B3auMoieicTBus mEnoun ¢ conblo sxeneza(lll). Paznoxkenue nepokcuma Bogoposa ¢
nomol1eko okcuaa Mapranna (IV). 3amenienue xxene3oM MeId B MEAHOM KYIOPOCE.

IIpakTnueckass padora Nel. 3nakomcTBO ¢ nabopartopHbiM oOopynoBanue. [Ipasuna
TEXHHUKH 0€301acHOCTH MpH paboTe B KabuHete xumuu. Hekotopsie Buasl paboT

IIpakTuuyeckas padora Ne2. Habmonenue 3a ropsiueil CBEUOi.

IIpakTuueckas padora Ne3 Ananu3 nousbl (aHasor padoThl «OUYHCTKA MOBAPEHHOM
COIIN»).

Tema 2. Baskneiiuue mpeacraBuTe/J M HeOpraHm4yeckux semecTs. KoanmuyecTrBeHHbIe
OTHOLICHHMS B XUMHH

CocraB Bo3ayxa. Ilonarue 06 06bEMHOI 1071€ () KOMIIOHEHTA IPUPOTHOM T'a30BOM cMecH
— Bo3ayxa. Pacuér o0b€Ma KOMIIOHEHTa ra30BOi CMECH 10 ero 00BEMHOM J10J1e 1 HA00OPOT.

Kucnopoa. Ozon. Ilonmyuenue xucnopona. CobGupaHue W pacro3HaBaHHWE KHUCIOPOJa.
XHUMHUYECKHE CBOMCTBA KUCIOPOJIA: B3aUMOAECHCTBUE C METaNIaMU, HEMETAJNIAaMU U CII0KHBIMU
BeuecTBamu. [Ipumenenue kucinopoaa. KpyroBopot kuciopoja B Ipupoe.

Oxcunpl. OGpa3oBaHue Ha3BaHMH OKCUAOB 1o ux ¢opmynaMm. CocraBieHue ¢Gopmyin
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OKCHJIOB IO MX Ha3BaHUsM. [IpencraBUTenu OKCHUIOB: BOJA M YIJIEKHMCIbBIA ra3, HerameéHas
W3BECTb.

Bonopon B npupojae. Pusnveckue U XuMUUYECKHE CBOMCTBA BOJIOPOJA, €ro MOJTyYeHUE U
MIPUMEHEHUE.

Kucnotsl, ux coctaB u kinaccudpukanus. Maaukaropsl. Tabnuma pactBopumoctu. CepHas u
COJISTHAsI KUCIIOTHI, UX CBOMCTBA U MPUMEHEHHUE.

Conu, ux cocras 1 Ha3BaHus. PacTBopuMocTs cosiel B Bojie. [IpencraBurenu coneit: Xjopus
HaTpusi, KapOoHAT HATpus, pocdar KaIbIHA.

[Tocrossnnas Asoraapo. KosmuectBo BemectBa. Monb. MossipHas macca. KpaTHbie
EAVHUIBI U3MEPEHUsI KOJMYECTBA BEIIECTBA — MHJIUMOJb M KHJIOMOJb, MWIIUMOJIIpHAS WU
KHJIOMOJISIPHAsI MacChl BEILIECTBA.

Pacuérel ¢ uCmOnB30BaHMEM TMOHSATUN «KOJUYECTBO BEIIECTBA», «MOJIIpHAs Maccay,
«TMIOCTOSIHHAsE ABOTa/ipo».

3akoH ABoraapo. MossipHblii 00bEM ra3000pa3HbIX BemiecTB. OTHOCUTENbHAS TUIOTHOCTh
rasza mno apyromy razy. KparHele eIuHUIIBI U3MEPEHUS — MUJUTUMOJIIPHBIA M KUJIOMOJISPHBINA
00BbEMBI TA3000pa3HBIX BEIIECTB.

Pacuérel ¢ uCmOnB30BaHMEM TMOHSATUN «KOJUYECTBO BEIIECTBA», «MOJIIpHAs Maccay,
«MOJIIPHBIN 00BEM Ta30B», «IHCIIO ABOTAAPOY.

I'mapocdepa. Kpyrosopot Boasl B nipupojie. Gusndeckne 1 XUMHUYECKHE CBOWCTBA BOJIBI:
B3anMMOJICHCTBHE C OKCHUIIAMM.

OcHoBaHus1, MX cocraB. PacTBOpUMOCT OCHOBaHMM B BoJe. [I3MeHeHHe OKpacku
WHJIMKATOpPOB B IIENO4YHOM cpexae. IlpeacraBurenu menoden: TMAPOKCHIBI HATPUA, Kalusd U
KaJIBITHS.

PactBopuTens u pactBopéHHoe BeniecTtBo. PacTtBopel. PactBopenue. ['maparsl. MaccoBas
JI0JIs1 paCTBOPEHHOIO BellecTBa. Pacuérel, CBSI3aHHBIE C HCIIOIB30BAHUEM IOHATHS «MaccoBas
JI0JIs1 pACTBOPEHHOTO BELIECTBAY.

JemoncTpauuu. OnpeneneHue coaepxkanus Kuciaopoa B Bozayxe. [loyyenue kucinopoaa
pa3noKeHueM IMepMaHraHata Kajius U nepokcuaa Bogopona. CobupaHue KUCIOpoda METOJIOM
BBITECHEHHUSI BO3yXa U BOJbl. Pacno3HaBanue kucnopoaa. ['opeHne maruus, xenesa, yris, cepsl
u Qochopa B kucnopoae. Komnekuus okcunos. [lomyuenue, cobupaHue M pacrno3HaBaHUE
Bosiopona. I'openue Bomopona. B3ammopeiictBue Bomopona ¢ okcuaom meau(ll). Kommexnus
MHHEpaJbHBIX KUCIOT. [IpaBuiio pazbaBiienust cepHor KucioThl. Kostekmus coseir. TaGnuia
pacTBOPUMOCTH KHCIIOT, OCHOBaHUM M coJied B Boje. HekoTopelie Merayuibl, HEMETAIBI U
COCIMHEHUS C KOJMYECTBOM BeIeCTBA, paBHbIM | Mosb. Mojens MoussspHOro 00BEMaA
ra3oo0pa3HbIx BemiecTB. Konekius ocHOBaHUi.

JlabopaTopHbie onbIThl. [[oMyTHEHNE N3BECTKOBOM BOJIbI IIPU MPONYCKAaHUU YIIIEKUCIOTO
raza. [lonydyeHnue BoAoposa B3aMMOJECHCTBUEM IIMHKA C COJIIHOM KHCIIOTOW. Pacno3naBanue
KHUCIIOT C TMOMOUIbI0 HHAMKATOPOB. M3MEHEHHME OKpacKM HHIMKATOPOB B IIEJIOYHOM Cpere.
O3HakoMJIeHHE C MpernapaTaMy JOMAIlHEH WM HIKOJIBHOM anTedKu: pacTBOpamMu IEpOKCUIa
BOJIOPOJia, CHUPTOBOM HACTOMKM HoJa, aMMHUaKa.

IIpakTnueckas padora Ned. [lonydyenue, cobupanue U pacro3HaBaHue KUCIOPOa.

IIpakTnuyeckas padora NeS. [lonydyenue, cobupanue u pacro3HaBaHue BOJIOPOA.

IIpakTuueckas padora Ne6. [IpuroroBiieHHe pacTBOpa C 3aJaHHON MaccoBOil noeit
PacTBOPEHHOTO BELIECTBA.

Tema 3. OcHOBHBIE KJIACCHhl HEOPTAHMYECKHUX COeTMHEHUI

O06006menue cBeieHni 00 OKCHIaX, UX KiIacCu(UKAINK, Ha3BaHUAX U cBOMicTBax. CrocoObI
MOJTY4YEHUS] OKCUJIOB.

OcHoBanwus, UX KiIaccu(uKalys, Ha3BaHUs U CBOWCTBA. B3auMopelicTBHE C KHUCIOTaMH,
KUCTIOTHBIMU OKCHJAMU M COJISIMH. PasnoskeHue HepacTBOPUMBIX OCHOBaHUU. CrocoOsl
MOJYy4YeHHUs] OCHOBAHUM.

Kucnotel, ux xmaccudukanuss u HazBaHus. OOIME XUMHUYECKHE CBOWCTBA KHCIOT.
B3auMopeiicTBue KHUCIOT € MeTaulaMH. ODJIEKTPOXUMHUYECKUW psAJl HANpsHKEHUH METalloB.
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B3aumojeiicTBUe KUCIOT € OKCHUJIaMU MeTaiioB. B3auMoseiicTBue KUCIOT C OCHOBAaHUSIMU —
peakuus HeWTpanu3anuu. B3aumoneiictBue kucnot ¢ consimu. [losydeHne GecKHCIOPOIHBIX H
KHMCJIOPOJICOACPIKALIUX KUCIIOT.

Conum, ux xnaccudukays u cBoiicTBa. BzanmoeiictBue comneit ¢ MeTaiaMu, 0COOCHHOCTH
9TUX peakuuii. Bzaumonencreue conen ¢ COIsIMU.

['enetnveckue psapl MeTaiyia M HemeTawia. ['eHeTHYeckass CBA3b MEXIY Kilaccamu
HEOPraHMYeCKHX BEIECTB.

JlabopaTopHble omnbIThl. B3aumonelictBue okcujga kKanblius ¢ Bojou. [lomyrHeHHe
M3BECTKOBOW BOJbl. Peakuus Heitpanuzammu. [lomydenne rumpoxcuma wmeau(Il) u  ero
B3auMoJieiicTBUe ¢ Kuciotod. Paszmoxenume rungpoxkcuna wmeau(ll) npu nHarpeBaHuu.
BsaumopneiictBue kuciaor ¢ Meraiamu. B3aumoneiictBue Kuciot ¢ cossMu. O3HAKOMIIEHHE C
KoJUIeKnuen coseir. Bzanmopeiicteue cynbdara meau(ll) c sxkenezom. B3aumonaeiictBue coneit ¢
comsimu. ['eHeTnwyeckass CBs3b MEXIy KJIacCaMHU HEOPTraHWYeCKUX BEIIECTB Ha TMpUMeEpe
COECIUHEHUN MEIU.

IIpakTnueckas padora Ne/. PemieHue skcriepuMeHTaNbHBIX 3a7a4 1Mo TeMe «OCHOBHbIE
KJIACChI HEOPTraHWYECKUX COCTUHECHHIN

Tema 4. Ilepuoanyeckuii 3aK0H U NMePUOAUYECKAS] CUCTEMAa XMMHYECKUX IJIEMEHTOB
. . MeHnaeneeBa U CTpOEHHE ATOMA

EcrecTBeHHBIE CcemMelCTBa XUMHYECKHX JJIEMEHTOB: INEJIOYHBIE U IEJIOYHO3EMEThHBIC
METaJlJIbl, TAJIOTE€HbI, HHEPTHbIE (OaropoiHbie) ra3el. AMpoTepHOCTh. AMQPOTEPHBIE OKCUIBI U
ruapokcuabl. KomIiekcHbie comu.

Otkpsitre J[. . MeHneneeBbIM NEPUOAMYECKOTO 3aKOHA U CO3JIAHUE UM TIEPUOANYECKOU
CUCTEMBI XUMHYECKHUX JIEMEHTOB.

ATOMBI Kak ¢opMa CyIIECTBOBAHUS XUMHUYECKHX 371eMEeHTOB. OCHOBHBIE CBEICHHS O
CTpOCHMHM aTOMOB. Jloka3zaTtenbcTBa CIOKHOCTH CTpoeHust artomoB. OmbiTel Pesepdopra.
[InanerapHas MOJENIb CTPOCHHS aTOMA.

CoctaB aTOMHBIX sAep: MPOTOHBI, HEUTpPOoHBI. (OTHOCHUTENbHAsE AaTOMHas Macca.
B3anMoCBsI3b MOHATUI «IIPOTOHY, KHEUTPOH», KOTHOCHUTEIbHASL AaTOMHAsI Maccay.

Muxkpomup. OneKTpoHbl. CTpOE€HHE DSJIEKTPOHHBIX YPOBHEW AaTOMOB XHMHYECKHX
aneMeHToB 1-20. [loHaTHe 0 3aBepIIEHHOM JIEKTPOHHOM YPOBHE.

N3otonbl. dU3MYECKUN CMBICI CHMBOJIMKH IEepuoAndecKkod cucrembl. CoBpeMeHHas
(bopMyIupOBKa MEPUOANYECKOTO 3aKOHA. MI3MeHEeHHs CBOKCTB 3JIEMEHTOB B IIEPUOIaX U TPYIIax
KaK (DYHKIIHSI CTPOCHHUS AIEKTPOHHBIX 000JI0YEK aTOMOB.

XapakTepucTuKa »>JE€MEHTa-MeTajlla M JJIEMEHTa-HeMeTalla 10 HX IOJIOKEHUIO B
MEPUOANYECKON cUCTeMe XUMUYeCcKux 31eMeHToB /. M. Menaeneesa.

JeMmoHcTpamum.

Paznuunbie ¢dopmbl TaOMUI[ MEPUOIUYECKON CHCTeMBbl. MoOJeTupoBaHUE TMOCTPOCHUS
nepuoanueckoit cucremsl JI. M. MenneneeBa. Mojenn aroMOB XUMHMUYECKUX DJIEMEHTOB. ©
Monenu aToMOB 3J€MEeHTOB 1-3-T0 MepuoI0B.

JlabopaTopHble onbIThl. [lonyuenue ampoTepHOro THAPOKCHIA U HUCCIEIOBAHHUE €r0
CBOWCTB.

Tema 5. Xumnueckas cBsizb. OKMCINTEIbHO-BOCCTAHOBUTE/IbHbIC PEAKIIUH

HNonnas xumudeckast cBsizb. MoHBI, 0Opa3oBaHHbIE aTOMaMU METAIJIOB U HEMETAIJIOB.
Cxembl 00pa3oBaHMsS MOHHOW CBSI3U JUIsl OWHApHBIX coequHeHHi. MOHHBIE KpUCTaLITHYEeCcKHe
peméTky U (PU3NYEecKHe CBOMCTBA BELIECTB C 3TUM TUMOM pemmérok. [lToHstue o GpopmynbHOI
€MHUIE BELIECTRA.

KoBanenTHas xuMuueckasi CBs3b. DJEKTPOHHBbIE U CTPYKTypHbIe (popmynbl. [loHsTHE O
BaneHTHOCTU. KoBaneHTHast HenoJsipHast CcBsi3b. Cxembl 00pa3oBaHMs KOBAJICHTHOW CBSI3M IS
OMHApHBIX cOoeNWHEHUI. MOJEKyIsIpHbIE U aTOMHBIC KPHUCTAJUIMYECKUE PEIIETKU U CBOWCTBA
BEILIECTB C 3TUM THUIIOM PEIIETOK.

DNEeKTPOOTPULIATENLHOCTh. Psin  snmekrpooTpunarenbHocTH. KoBaneHTHas moJisspHas
XUMHYEeCcKas cBs3b. Jlumonb. CxeMbl 00pa30BaHus KOBAJIEHTHON MOJISIPHON CBSI3H JJIsi OMHAPHBIX
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coeIMHEHUN. MOJIeKyIIsIpHBIE U AaTOMHBIE KPUCTAJUIMYECKHUE PEIIETKU U CBOMCTBA BEILIECTB C 3TUM
TUIIOM PEIIETOK.

Merammueckass XUMHYECKas CBSA3b M METAJUIMYECKas KpPUCTA/UIMYECKas peléTka.
CBoiicTBa BEIIECTB € ITUM TUIIOM pelI€ToK. Ennnas npupoia XuMUYECKUX CBA3EH.

Crenenp okucieHus. CpaBHEHHE CTENEHM OKHMCIEHUS U BaJleHTHOCTU. [IpaBuna pacuéra
CTENEHENW OKUCIIEHUS 10 POpMYyIaM XUMUYECKUX COEAMHEHUM.

OKHCAUTENBbHO-BOCCTAHOBUTENbHBIE peakuuu. OIpeneneHne CTENeHeld OKUCICHUS JUIs
2JIEMEHTOB, O0O0pa3yIOIIMX BELIECTBAa pa3HbIX KiaccoB. Peakuuu HOHHOrO oOMeHa U
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHbBIE peakiuu. OKHUCINUTENb U BOCCTAHOBUTENb, OKHCIECHUE U
BoccTaHoBiieHHe. (CoCTaBlleHHE YpPAaBHEHUH OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX peakUuil
METOJIOM 3JIEKTPOHHOTO OajaHca.

Jdemoncrpauuu. Buneodparmentsr u ciaiinsl «MoHHass xumuueckasi cBs3by». Kosumekius
BEIIECTB C HMOHHOW XMMHUYECKOW CBS3bI0. MOJENM HOHHBIX KPUCTAUIMYECKUX PEIIETOK.
Buneopparmentsl u cnaiinel  «KoBanmeHTHas xumuueckas cBsi3b». Kouiekuus BellecTs
MOJIEKYJIIPHOTO U aTOMHOTO CTPOEHHs. MOJIeIn MOJIEKYJSIPHBIX M aTOMHBIX KPUCTaJUIMYECKUX
pemérok. Bupeodparmentsl u cnmaiael «MeTtamindeckass XUMHYECKas CBsi3b». Koutekius
«MeTtansl u cruiaBbl». B3aumoaeiicTBue HuHKa ¢ cepoid, COISTHON KUCIOTOH, xsopuaom mean(1l).
l'openune maruus. BzauMmoielicTBrE XJIOPHOW U CEPOBOIOPOTHOM BOJIBI.

JlabopaTopHble onbIThl. M3rotoBneHwe MoJend, WUIIOCTPUPYIOIMIEH CBOWCTBA
METAJUIMYECKOU CBS3H

9 kJacc

Tema 1. IloBTOpeHne u 00001IeHUE CBeAeHUIT MO Kypcy 8 Kiacca

bunapnsie coequaeHus. Okcuabl cojeobpasyroniue U HecoiaeoOpasyromnue. [ uapoKCuIb:
OCHOBaHMs, aM(pOTEpHbIE THUIAPOKCHJBI, KHCIOPOJCOAEpKaIIue KUCIOThl. CpeaHue, KHUCIbIe,
OCHOEBHEIC U KOMIIEKCHBIE COJIH.

O6o0menne cBeIeHUH 0 XUMUYECKUX peaknusiX. Kiaccudukanus XuMrUIecKuX peakiiuii mo
Pa3IUYHBIM TIPU3HAKAM: COCTaBY M YHCITY pEarupyroIIuX U 00pa3yromuxcsl BEMEeCTB, TEINIOBOMY
ahdexTy, o00paTUMOCTH, H3MEHEHUIO CTEICHEH OKHCICHHUS JJIEMEHTOB, O00pa3yroIuX
pearupyromue BEIIEeCTBa, arperaTHOMY COCTOSHUIO PEarupyrolluX BEIIECTB, HCIOJb30BAHHUIO
KaTajau3aTropa.

[TonsiTue 0 CKOpPOCTHM XUMHYECKOW peakuuu. DakTOpbl, BIUAIOIIME HA CKOPOCTH
XUMHUUYECKUX PEaKlHil: MpUpoJa pearupyrolmnx BENIECTB, MX KOHIIEHTpalus, TemIleparypa,
IJIONIalb COTPUKOCHOBEHU S, HAIMUKE KaTtanu3atopa. Karanus

Jdemoncrpaumu. O3HakOMJIEHHE C KOJUIGKIMSIMU METAUIOB W HEMETAJLIOB.
O3HakoMJIEHHE C KOJUICKIIUSAMH OKCUJIOB, KUCJIOT U COJIEH. 3aBUCUMOCTh CKOPOCTH XUMHUYECKOU
peakUMu OT MPUPOJIbI PEArupPYyIOIINX BEUIECTB. 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM peakuu OT
KOHILICHTPALIUU PEArupyrollnX BEIIECTB. 3aBUCHUMOCTb CKOPOCTH XMMHUYECKOM peakuuu OT
IUIOLIAU COTIPUKOCHOBEHHMSI pEarupyronux BelecTB (KUISAIIMA cI0i). 3aBUCUMOCTh CKOPOCTH
XUMUYECKON Peaklny OT TEMIEPATYPbl PEarupyroLInuX BEIIECTB.

JlabopaTopHble onbIThl. B3anMozeiicTBue aMmuaka U XJopoBojopoja. Peaknus
HehTpanu3anuu. Habnrogenue teroBoro >gdexra peakuuu HelTpanu3anuu. B3anmoneiicTeue
cepHo#t kucnothl ¢ okcuaoM menu(Il). Pasnoskenue mepokcuaa Bogopo/ia ¢ MOMOIIBIO KaTanasbl
kapTodens. 3aBUCUMOCTb CKOPOCTH XUMUYECKOHM peakiny OT MPUPOJIbl PearupyroIIuX BEIIECTB
Ha TpUMepe B3aUMOJICHCTBUS PACTBOPOB THOCYAb(aTa HATpUs U XJopuaa Oapus, THOCYIb(daTa
HaTpusi U COJIIHOM KHCIIOTBHL. 3aBUCUMOCTh CKOPOCTH XHMHUYECKOW PpEAKIUU OT MPHUPOJbI
METAJUIOB MPU UX B3aUMOJEUCTBUU C COJISIHOM KHUCIOTOW. 3aBUCUMOCTb CKOPOCTH XUMHYECKOM
peakuuu OT MPUPOJbI KUCIOT MNPU UX B3aUMOJECHCTBUU C JKEIE30M. 3aBUCUMOCTH CKOPOCTH
XUMHUYECKOM peakuuu OT TeMIepaTypbl. 3aBUCHUMOCTb CKOPOCTHM XHMHYECKOW pEeaKuuu OT
KOHIIEHTPALUU. 3aBUCUMOCTh CKOPOCTH XMMHUYECKOM pEaKMH OT IJIOLIAIU CONMPUKOCHOBEHUS
pearupyroux BeuecTB. 3aBUCUMOCTb CKOPOCTH XUMUYECKOW PEaKIMK OT KaTajau3aTtopa.
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Tema 2. XuMuyeckne peakiuu B pacTBOPax 3J1eKTPOJIUTOB

[Tonsitie 00 SNEKTPOJUTHYECKON TUCCOLMAIMU. DIJIEKTPOJIUTHl M HEIIEKTPOIUTHI.
MexaHusM  JMCCOIMALMNA  DJIEKTPOJIUTOB C Pa3jIMYHBIM  XapakTepoM CBsi3u. (CreneHb
ANEKTPOJIUTUYECKON mucconuanuu. CUIbHBIE U clTa0ble SJICKTPOIHTHIL.

OcCHOBHBIE TIOJIOKEHUS TEOPUU AEKTPOIUTHICCKON nucconmanmu. Kimaccudukamnusi "OHOB
U uX cBoicTBa. KHCIOTHI, OCHOBaHHMS W COJMM KakK dJEKTpoJHUThl. WX kiaccudukamus u
JTUCCOITHAITHS.

O0mue XUMHUYECKHE CBOMCTBA  KHCIIOT: HW3MEHEHHWE OKpPAaCKM  HWHAMKATOPOB,
B3aMMOJICHCTBHE C METAJJIaMU, OKCHIaMH Y TUJIPOKCUIAMH METAILJIOB M COJISIMU. MoJeKysipHbIe
Y MOHHBIC (TIOJIHBIC U COKpAIll€HHbIC) YpaBHEHUS peakinil. XUMHUYECKUN CMBICI COKpAIIEHHBIX
YpaBHEHUHU. Y CIOBUS NPOTEKAHUS PEAKLIHI MEXK]y 3JEKTPOJUTAMU 1O KOHUA. P akTUBHOCTH
METaJIJIOB.

OO06mue XUMHUYECKHE CBOWMCTBA IIENOYCH: B3aUMOJCHCTBHE C KHCJIOTaMH, OKCHUIAMU
HEMETaJUIOB, cojsiMu.  OOmmMe XUMHUYECKHE CBOMCTBA HEPACTBOPUMBIX  OCHOBAHUM:
B3aMMOJICHCTBUE C KUCIOTaMU, Pa3JI0KEHNE TIPU HarPeBaHUU.

OO6mre XUMHYECKHE CBOMCTBA CPEAHUX COJICH: B3aUMOJCHCTBUE C KUCIOTaMH, IIeJI0YaMH,
COJIIMU U MeTajulaMu. B3aumoselicTBue KUCIBIX CoJIel co mienodyaMu. ['uaposm3 kak oOMeHHoe
B3aMMOJIEHICTBHE COJIENU C BOJOM.

I'maponu3 conmw CUIBHOTO OCHOBAHHWS W CIA00W KHUCIOTHL. ['maponns coiu ciaaboro
OCHOBAHUS M CHUJIBHOM KUCIOTHI. Bogopoauerit mokazarens (pH).

CBoiiCcTBa KHCJIOT, OCHOBAHWM, OKCHJIOB M COJEM B CBETE TEOPHM 3JIEKTPOJIUTUUYECKON
JTUCCOITHAITMN U TIPEJICTABIICHU 00 OKHCIUTEIEHO-BOCCTAHOBUTEIBLHBIX PEAKITHSX.

JdemoncTpauuu. VcneiTaHne BemeCTB M WX PACTBOPOB HA  DIIEKTPOIMPOBOTHOCTH.
3aBUCHUMOCTh  3JIEKTPONPOBOJHOCTH YKCYCHOM KHCJIOTBI OT KOHIEHTpauuu. J[BrkeHue
OKpAaIIeHHBIX HOHOB B AJIEKTPUUECKOM IoJie. OnpeaeneHne Xxapakrepa Cpeibl B pacCTBOpax CONEH.

JlabopaTopHble onbITHI. Jluccoruanus ciaa0dbIX AMEKTPOJUTOB HA MPUMEpPE YKCYCHOM
KUCJIOThL. M3MEHEHHEe OKpacKu HHIUKATOPOB B KUCIOTHOW cpene. Peakuus HeHTpaau3aluu
pacTtBopa MENOYM pa3nuuHbIMU kucioTamMu. [lomydenme rtuapokcuma wmenu(ll) um ero
B3aMMOJICIICTBHE C PA3IMYHBIMU KHUCJIOTaMH. B3auMOIENCTBHE CUIIBHBIX KHUCIOT C OKCHJIOM
menu(Il). B3aumoneiictBue kucioT ¢ Merauiamu. KadecTBeHHas peakius Ha KapOOHAT-HOH.
[Tonyuenue cTynHs KpeMHHEBOM KuciaoThl. KauecTBeHHast peakius Ha XJIOpPUA- WIH Cyibdat-
HOHbI. MI3MEHEeHMEe OKpacKu HMHAMKATOPOB B IIEIOYHOW cpene. B3ammopeiicTBue iienoyen ¢
yriekucibiM razoMm. KadectBeHHas peakiusi Ha kathuoH ammonus. [lomydenue ruzppoxcupaa
Menu(Il) u ero paznoxenue. Bzaumoaericteue kapboHatoB ¢ kuciaotamu. [lonydeHue ruapokcuia
xenesa(lll). BzaumopeiicTBue xenesa ¢ pactBopoM cynbdara meau(1l).

IIpakTtuuyeckass padora Nel. PemieHue SKCIEpUMEHTANBHBIX 3aJa IO TEMeE
«DNEKTPOJIUTUYECKAS TUCCOLUALIHSI.

Tema 3. HemeTa/JILI M UX COeANHECHHUSA

CrpoeHue aTOMOB HEMETAUVIOB U HUX IOJIO)KEHHE B NEPUOJMYECKON cucreme. Psp
ANEKTPOOTpULATENBHOCTH. Kpucramimueckue pemeérku HEMETaUIOB — MPOCThIX BELIECTB.
duznyeckue cBoicTBa HeMeTaIoB. O0IIe XUMUUECKHE CBOMCTBA HEMETAIIJIOB: OKUCIUTEIbHbIC
Y BOCCTaHOBUTEIIbHBIE.

lanorensl, crpoeHue ux aroMoB U MoJiekyn. Duznueckne M XMMHYECKHE CBOWCTBA
rajoreHoB. 3aKOHOMEPHOCTH U3MEHEHHMSI CBOMCTB raJIOT€HOB B 3aBUCHMOCTH OT UX MOJIOKEHUS B
nepuoanyYecKkon cucteme. HaxoxieHrne rajoreHoB B MPUPOJIE U UX NosrydeHue. buonornueckoe
3Ha4YE€HHE U PUMEHEHHE raJOr€HOB.

l'asoreHOBOIOPO/IBI M COOTBETCTBYIOIIME WM  KHCIOTBHI: IUIABUKOBas, COJIAHAs,
OpoMOBOJIOpOIHASI, MOA0BOAOpOaHAs. ['amoreHunsl. KadecTBeHHBIE peaklMd Ha TaJIOTeHU]I-
noHsl. [IpuMeHeHne coeIMHEeHN TaJIOr€HOB.

Oo6mas xapakrepuctuka 3meMeHTOB VIA-rpynmbel. Cepa B mpupojie U €€ MoyuyeHHe.
AnnoTtponHbele Moau(UKAMM Ccepbl W UX CBONCTBA. XHMHUYECKHE CBONCTBa cepbl U €&
MIPUMEHEHUE.
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CepoBo1OpO: CTPOCHUE MOJEKYIBI, (pU3nUecKre U XUMUYECKUE CBOWMCTBA, MOJIyYCHUE U
sraueHue. CepoBogopoanas kucinota. Cynbduasl u ux 3HaueHue. JIroMuHO(DOPHI.

Oxcun cepoi(1V), cepuuctas kucnora, cynbpursl. KauecTBeHHas peakiyst Ha Cyab(UT-HOH.

Oxcun cepri(VI), cepHast kucnora, cyiabdarsl. Kpucrammoruaparsl.

Cepnast KucnoTa Kak CUJIbHBIN 371eKTpouT. CBOMCTBA pa30aBI€HHON CEpHOM KUCIOTHI KaK
TUIUYHOW KHUCIIOTHI: B3aMMOJICHCTBHE C METaJUIAMH, OCHOBHBIMH M aM(OTEPHBIMU OKCHAAMHU,
OCHOBAHMSAMHU M aM(OTEPHBIMU THAPOKCHIAMH, coyisiMu. KauecTBeHHas peakuus Ha Cynbdar-
WOH.

OO6mas xapakTepucTuka 31eMeHTOB VA-TpyIibl. A30T, CTPOCHUE €ro aToMa U MOJICKYJIbI.
du3nueckue W XUMHYECKHE CBOWCTBA W MPHMEHEHHE a30Ta. A30T B MPHUPOJE U €ro
OHMoJIOTHYecKast poJib.

AMMUak, CTpoeHue MOJIEKYJIbl U pU3NYECKUE CBOWCTBA. AMMHUAauHas BOJA, HAIIAThIPHBIN
CIHPT, THApAT aMMHaka. JIOHOPHO-aKIEeNTOPHBIH MeXaHW3M OOpa30BaHMS CBSI3M B KAaTHOHE
aMMoHus. BoccraHoBuTenpHBIE CcBoiicTBa amMmuaka. CojdM aMMOHHMS WM WX HIpPUMEHEHHE.
KagecTBenHas peakiusi Ha KATHOH AMMOHHS.

Oxkcuapl a3oTa: HeCoJeoOpas3yrolue W KUCITOTHBIC. A30THCTash KHCIOTA W HUTPHUTHL.
A30THas1 KUCI0Ta, €€ NOJIydeHHe U cBovicTBa. Hutpartsr.

®ochop, crpoenue aroma u amtorponus. Pochunel. Pochun. Okcun docdopa(V) u
dhocdhopnas (oprodocdopnas) kucinorta. Docharsr.

OOmiass xapakTepucTtuka sjeMeHTOB [VA-rpynmbl: OCOOEHHOCTH CTPOEHHUSI aTOMOB,
MIPOCTHIX BEIIECTB W COCAMHEHHI B 3aBUCUMOCTH OT TIOJIOKEHUS DJIEMEHTOB B TIEPHOIMYECKOM
cuctemMe. Yriaepos. AJTOTpornHble MOAUPUKAIMK: anMa3, rpaduT. AMOpPGHBIA yriaepos: caxa,
aKTUBHUPOBAHHBIN Yrojib. AjcopOuus. XuMudeckue cBoicTBa yriepoaa. Kokcoxummueckoe
MIPOM3BOJICTBO U ero mpoaykuus. Kapoumsl.

Oxkcun yraepona(ll): crpoenue mosnekynbl, moaydeHue u cBoiictBa. Oxcun yraepona(IV):
CTPOEHUE MOJIEKYJIbI, MOJYYeHUE U CBOMCTBA. YToJibHasi KuciaoTa. CoJiM yroiabHOW KHUCIOTHI:
KapOOHaThI U THIPOKapOOHaThl. TexHu4yeckas ¥ MUIIeBas CoJa.

Heoprannueckue W OpraHMyYecKHME€ BEHIECTBA. YTJIEBOJOPOJbl. XHUMHUYECKOE CTPOCHHE
OpPraHMYECKUX BEILECTB KaK MOPSA0K COCTMHEHUS aTOMOB B MOJIEKYJI€ TI0 BaJICHTHOCTH.

Mertan, 3TaH W TOponaH Kak MpeAesbHbIe (HACBIIEHHBIC) YIIIEBOJOPOJbI. OTHIEH U
alleTWJIEH Kak HemnpeelbHble (HEHACBIIICHHbIE) YIIeBOa0poabl. CTpPyKTYpHbBIE (OPMYIIBI
BelecTB. ['openue yriaeBoaopoaos. KauecTBeHHbIe peakiiuy Ha HEMIpeieabHbIe COSTUHEHUS.

OTWIOBBI CHOUPT, €ro IMOJIyueHUEe, NIpUMEHEHHEe U (PU3HOJOrHYecKoe JeHCTBUE.
TpéxaToMHBII cIUPT MIULIEPUH. YKCYCHAsI KUCIIOTa KaK IPeICTaBUTENlb KApOOHOBBIX KUCIIOT.

Kpemuuii: crpoenue atoma U HaxoxkjaeHue B npupone. Cumunuasl U cwiad. CBoicTBa
kpemuusi. Oxcup kpemuusa(IV). KpemuueBas kucnora u e€ conu.

[IpousBojgcTBO cTekina W ueMeHTa. lIpoayKuus CHIMKATHON TPOMBIIIICHHOCTH:
ONTUYECKOE BOJIOKHO, Kepamuka, papdop, dasuc. Onrtuyeckoe BOJIOKHO.

Hemerannel B mpupoae. @pakipoHHas EPEroHKa )KHUIKOTO BO3/1yXa KakK CIoco0 MOTyYeHHs
Kucimoponaa, asora u aprona. Ilomyuenue d¢ochopa, KpemHUs, XJIOpa, HOJAA. DJIEKTPOIU3
pPacTBOpOB.

[Tomy4yeHne cepHOl KUCIOTHI: ChIPbE, XUMH3M, TEXHOJIOTUYECKAs CXeMa, METO]I KUIISIIETO
CJI0S1, IPUHIIMIIBI TEINI00OMEHa, MPOTUBOTOKA U IMpKyIauuu. Oneym. [IpousBoacTBo amMmmuaka:
CBIPbE, XUMU3M, TEXHOJIOTHYECKAs CXeMa.

Jemoncrpanuu. Kosuekuus HeMeTaiuioB. Mojenu  KpUCTAIIMUECKUX — PEIIETOK
HEMETaJVIOB: aTOMHbIE W MoOJIeKyJsipHble. O30HAaTOp W MNpHUHUUIBI ero paboTel. ['opeHue
HEMETaJNIOB — IMPOCTBIX BEILIECTB: cepbl, Gochopa, aApeBecHoro yris. OOpasipl IajJoreHoB —
MIPOCTHIX BEIIECTB. B3anmoieiicTBre rajioreHoB ¢ MetaiaMu. BeitecHeHne xiiopa OpoMoM WiIH
10/1a U3 pacTBOPOB UX coJieil. Koyutekuus mpupoJHbIX coequHeHnH Xaopa. B3aumoaeiictBue cepsl
¢ Metajutamu. 'openue cepsl B kucnoposie. Komnexuus cynshuansix pya. KauectBeHHas peakius
Ha cynb(ua-uoH. ObeciBeunBaHUEe OKpAIIEHHBIX TKaHEeW CEpPHUCTBHIM ra3oM. B3aumopeiicTBue
KOHIICHTPUPOBAHHOW CEpHOM KHUCIOTHI ¢ Meapto. OOyrinMBaHuME OPraHMYECKHX BEIECTB

12



KOHIICHTPUPOBAHHOU cepHOM kucioToi. uarpamma «CocraB Bo3ayxa». BumeodparmeHTsl u
cnaiinpl «lItnupn Gazaper». [lomydenue, coOupanue W pacro3HAaBaHUE aMMHUaka. PasnoskeHue
Ouxpomara amMMOHHUS. B3aumoseicTBHE KOHIIGHTPUPOBAHHOW a30THON KHCIOTBI C MEJbIO.
I'openne uépnHoro nopoxa. PasioxeHnue HUTpaTa Kajaus U TOPEHHE B HEM JIPEBECHOIO YroOJIbKa.
OO6pasubl npupoaHbIX coeanHenuii hocdopa. I'openue docdopa Ha BO3AyXe U B KHCIOPOJIEC.
[Toyuenue Genmoro docdopa u ucnpiTanue ero cBoiictB. Kosurekmust «OOpas3ipl MPUPOTHBIX
coequnenuit yriepoaa». Iloprper H. . 3enunckoro. [Tornomnenue pacTBOPEHHBIX BEIIECTB HIIH
ra3oB aKTHBUPOBAHHBIM yIJI€M. YCTpOMNCTBO mpoTuBorasa. Mojenu MOJIeKysl MeTaHa, TaHa,
STUJIEHA U aleTwieHa. BzaumoelicTBue sTHiIeHa ¢ OpOMHON BOJION U pacTBOPOM I€pMaHIraHara
kaimus. OOmye XMMUYEeCKHe CBOMCTBA KUCJIOT Ha NMpUMEpPE YKCYCHOM KuciaoThl. KauecTBeHHas
peakuusi Ha MHOroaToMHble criupThl. Koseknus «O0pa3ibl IpUPOIHBIX COEAUHEHUNH KPEMHUS.
Komnekuus crekia, kepaMHUKH, IEMEHTA U W3AeNui U3 HuX. Kosutekuust npoIyKIuu CUIMKaTHOM
MpoMblIlIIeHHOCTH. Buneodparmentel u  cnaiigsl  «lIpou3BoACTBO cTekiIa M LIEMEHTa».
Komnekuust  «lIpupojgHbple  cOeOUHEHHMs] HEMETAIOB». BuaeopparmMeHTsl M ciaijibl
«DpakIMOHHAsl TIEPEeroHKa >KHUIKOTO Bo3ayxa». Buaeodparmentsl u crnaiiasl «llomyuenue
BOJIOPO/JIa, KMCJIOPOJa U TaJOT€HOB 3JIEKTPOJUTHUECKUM criocobom». Mozenu ammapatoB Ajis
MIPOM3BOJICTBA CEPHON KUCIOTHL. Mojenpb Kunsmero ciosi. Moienb KOJOHHBI CHHTE3a aMMHUaKa.
Buneogparments! u cnaiiasl «I[Ipou3BoacTBo cepHOM KUCIOTH». BumeodparMeHTsl U Ciai bl
«IIpouzBoactBo ammuaka». Kosutekius «CoIpb€ 715 MOTyYEHHUS] CEPHOM KUCTOTHDY.

JlabopaTopHble onbIThbl. Pacnio3HaBaHue rajoreHuI-uoHoB. KauecTBeHHbIE peakuuu Ha
cynb(dar-nonsl. KauecTBeHHass peakiis Ha KaTHOH aMMOHHUS. XHWMHYECKHE CBOWCTBA a30THOM
KHCTIOTHI Kak asekTposinta. KauectBeHHble peakiuu Ha ¢ocdar-voH. [lonydyenune u cBoiicTBa
yroiabHOU KucioThl. KauecTBeHHas peakius Ha kapOoHaT-MoH. [IponyckaHue yriekucioro rasa
4yepe3 pacTBOp CUIIMKATA HATPUSL.

IIpakTuyeckas padora Ne 2 3yueHne CBOWCTB COJITHOW KUCIIOTHI.

IIpakTuyeckas padora Ne3. M3yueHne CBOWCTB CEPHOI KUCIOTHI.

IIpakTuyeckas padora Ne 4. [lonyyeHre aMmMHuaka U U3y4€HHUE €ro CBOUCTB.

IIpakTuyeckas padora NeS. [lonyuenue yriekucioro rasa. KauecTBeHHasl peakuus Ha
KapOOHAT-UOHBI.

Tema 4. MeTajliibl 1 UX COeANHEHUSA

[lonoxxeHne MeTayuioOB B NEPUOJUYECKOM CHUCTEME XUMHUUYecKHX »3yeMmeHtoB J[. .
MeneneeBa, CTpOCHHE aTOMOB M KPUCTAJNIOB METAJUIOB. MeTaimnyeckas CBA3b U METaJNINYECKast
Kpuctajuimueckas pemérka. @u3nyeckre CBOKWCTBA METAJUIOB: 3JEKTPO- U TEIUIONPOBOJHOCT,
OTpaXkaromiasi CloCOOHOCTh, MITACTUYHOCTh. YEPHBIE U LIBETHBIE METAJLIbI.

Mertamibl Kak BOCCTAHOBUTENH. DJIEKTPOXUMHUYECKUH psijl HallpshKeHu. B3anmoneincreue
METAJUIOB C HEMETAJJIaMU, OKCUJAMU, KUCIOTaMH, COJISIMU. AJIFOMUHOTEPMHUSL.

OOmass xapaktepuctuka 31eMeHTOB [A-rpynmbl. OKCHIBI M THIPOKCHUIBI IIEIOYHBIX
METaJUIOB, UX MOJy4YE€HUE, CBOMCTBA, MPUMEHEHUE. BaxxHelme coau 1meNoYHbIX METalIoB, UX
3HauUEHUE B MPUPOJIE U KHU3HU uenoBeka. OOmIas XxapakTepucThka 37aeMeHTOB IIA-rpymnmbl.
Oxkcuibl ¥ THAPOKCHIBI LIETOYHO3EMENIbHBIX METAJUIOB, UX MTOJIYYeHHE, CBOMCTBA U TPUMEHEHUE.
Baxxneiline coiau 1eI04YHO3€MENIbHBIX METAIJIOB, UX 3HAYEHUE B IPUPOJE U KU3HHU UYEIOBEKA.
Kap6oHnaTs! 1 ruipokapOOHAThI KAJIbIIUA.

BpemenHas 1 noctostHHas )KECTKOCTh BOJIbl. COCOOB! YCTpaHEHUsI BPEMEHHOMN KECTKOCTH.
CrniocoObl ycTpaHeHUs OCTOSHHON KECTKOCTH.

CoenuHeHus allOMUHUS B TIpupoae. XHMHYECKUEe CBOMCTBa amoMuHHs. OcoOeHHOCTH
OKCHJIa U THAPOKCHA ATIOMUHUS Kak aM(OTEpHBIX coeMHeHUN. BaxkHee comy antoMUHUsS
(xsopup, cyabdar).

OcobeHHocTH cTpoeHHs aToMa kenesa. JKene3o B mpupoje. Baxkneilmume pyabl xenesa.
[Tomyuenue uyryna u cranu. Oxcuapl u ruapokcust xenesza(ll) u (I1). Comu xeneza(Il) u (I1I).
OOHapyxeHHne KaTHOHOB jKeJie3a B pacTBOpe. 3HAUCHHE COEIMHEHUH jKere3a.

Koppo3us rasoast (xumudeckas) U 3J€KTPOXMMHUYECKAs. 3aIUTa METAIJIOB OT KOPPO3HH.
Merannsl B mnpupoge. Ilonstne o wmetamnypruv. Yeé€pHas W LBETHAasd METAJTYprus.
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[Inpomeramryprus,  TIUAPOMETAUIYprus,  JJIEKTpoMeTauryprus.  JIOMEHHBI  IIpolLecc.
[lepepaboTka 4yryHa B CTajb. DJIEKTPOJIHM3 PACIIaBOB.

JdemoHcTpauuu. B3aumoenicTeue HaTpus, JUTUSA U KanbLus ¢ BOJoM. ['openue Harpus,
MarHus 1 ’kejie3a B Kucjopoie. Benblika tTepMuTHOM cMecu. B3auMoaecTBiue cMeCH NMOPOILIKOB
Cephl U KeJe3a, HIMHKA U cepbl. B3auMoaeicTBue allFOMUHUS C KUCIOTaMU, LIEJI0YaMUA U BOJOM.
B3anmopelictBue xkenesa M Menau ¢ XJIOpoM. B3aumoneinctBue mMeau ¢ KOHLIEHTPUPOBAHHOU
CEepHOM KHCJIOTOW M a30THOW KHCIOTOH (pa30aBiICHHOW W KOHIICHTpHpOBaHHOM). Okpacka
IUITAMEHM  COEJMHEHUSMHU  IIEJIOYHBbIX MeTawioB. Okpacka IUIaMEHU  COEAMHEHUSMHU
LIEJI0YHO3EMENbHBIX MeTauoB. [amenue wu3Bectw BoJoW. IlosrydeHnme KECTKOM BOJBI
B3aMMOJICCTBUEM YIJIEKHMCIIOTO ra3a ¢ U3BECTKOBOM BOJOW. Y CTPAaHEHHE BPEMEHHOM KECTKOCTH
KUIISTYUEHUEM U J100aBJIEHUEM COJbl. Y CTpaHEHHUE MOCTOSHHOM JKECTKOCTU JOOABICHUEM COJIbI.
WNonutsl u npuHuun ux geicteust (Buaeodparment). Kosuieknuss mpUpPOAHBIX COEIUHEHUN
amomMuHus. BuneodparmMentsl u cnaiapl «Okeu amtoMUHUS U ero Moaudukanumny». [lonyuenue
aMm(doTepHOro TUAPOKCHAA ATIOMUHHS U UCCiea0BaHue ero cBocTB. Komneknus «Xumudeckue
HCTOYHUKU TOKa». Pe3ynbTarThbl JUINTEIBHOIO 3KCIEPUMEHTA 110 U3YUYEHUIO0 KOPPO3UH CTAIbHBIX
U3JIeNUi B 3aBUCUMOCTU OT yCJOBHH mpoueccoB. Boccranosnenune mean uz okcujaa meau(Il)
BOJI0poJioM. BunieopparmenTs! u ciaiinel «IIponzBoacTBo uyryna u ctanny». BuneodpparmMeHTs! u
crmaiiael «M3menuss u3 uyyryHa u cranw». Buzpeodparmentel M cnaiiabl  «lIpomsBoacTso
ATFOMUHUS.

JlabopaTopHble onbIThl. B3anmoneiictBue sxene3a c¢ pactBopoMm cyibpara meau(ll).
[Tonyuenue u3BecTkOBOM BOJBI U OmBITHI ¢ Hell. [lomydenne runpokcunon sxenesa(ll) u (III).
KauecTBeHHbBIE peakIK Ha KAaTHOHBI JKelle3a.

IIpakTnueckas padora Ne6. JKEcTkocTh BO/IBI U CITOCOOBI €€ YCTpaHEHUSI.

IIpakTuyeckas padora Ne7. Penienne skcriepuMeHTaIbHbBIX 3a/1a4 110 TeMe «MeTaby.

Tema 5. XuMus u okpy:Kaouas cpeaa

Crpoenune 3emmnu: sapo, MaHTHs, 3eMHas Kopa, juTocdepa, rumpochepa, armocdepa.
Xumuueckui coctaB 3emiu. ['opubie mopoasl. Munepanbl. Pynesl. Ocagounbie TOpHBIE TTOPOIBI.
ITones3Hsle ucKkomacMsle.

HcTouyHnkr XUMHAYECKOTO 3arpsi3sHEHUS OKpYKarolen cpespl. [ 1obanbHbIe SKOJOTHYECKIE
poOJeMbl  YelOBeYeCTBa: HapylleHHe OMOreOXMMHUYECKUX KPYTOBOPOTOB XMMMUYECKHX
JIEMEHTOB, MOTEIUICHUE KJIMMaTa, KUCIOTHBIE JOXKAU U Ip. O30HOBBIE ObIpEl. MexayHapoaHoe
COTPYIHUYECTBO B OOJACTH OXpaHbl OKPYXKAIOWIEH cpeapl OT XUMHUYECKOTO 3arpsi3HEHMs.
«3esI€Has XUMUS.

Hdemoncrpanuu. Buaeodparmentsl u cmaiiapl «CTpoeHue 3emid U €€ XUMHYCCKHI
cocraBy. Kosekuus wmuHepanoB u  ropHbelx mnopoxa. Kommexknmsa «Pyasl  MeTamiosy.
Buneopparmentsl u cnaiiipl  «['7100anbHbIE  3KOJIOTMYECKHE IMPOOJEMBbl 4YEIOBEUYECTBA.
BuneodparmMeHTsl U cinaiiibl 0 CTENEHH SKOJIOTHYECKOM YUCTOTHI TOBapa.

JlabopaTopHble onbIThl. M3yuenue rpanura. M3ydyeHne MapKMpOBOK pa3idM4HbBIX BUIOB
IIPOMBIIIJIEHHBIX U ITPOJOBOJIBCTBEHHBIX TOBAPOB.

Tema 6. O000mIeHNe 3HAHUI MO XHUMHH Kypca OCHOBHOM mKoJjabl. IlogroroBka k
OCHOBHOMY IrocyJapCTBEHHOMY 9K3aMEHY

CrpoeHune aToma B COOTBETCTBHH C MOJIO)KEHUEM XUMUYECKOTO DJIEMEHTA B TIEPUOAUYECKOM
cucreMme. CTpoeHHE BEIIECTBA: XUMUYECKAs CBA3b U KPUCTAIIIMYECKAs PEHIETKA. 3aBUCUMOCTh
CBOMCTB 00pa30BaHHBIX 3JEMEHTaMH MPOCTHIX BELIECTB (METAIOB, HEMETAJIIOB, OJaropoIHbIX
ra3oB) OT IIOJIO)KEHHS 3JEMEHTOB B MNEPUOJUYECKOM cucteme. THIMONOTrUs HEOpPraHMYeCKUX
BEIIECTB, pa3/IeJICHNE UX Ha Kilacchl ¥ rpynnsl. [Ipencrasurenu.

[Ipu3Haky 1 ycinoBHs IPOTEKAHUS XMMUYECKHUX PeaKuil. TUIONIOrus XUMUYECKUX PEAKLINM
[0 Pa3IMyYHBIM IpHU3HAaKaM. Peakuuu MOHHOrO oOMeHa. OKHCIUTENHbHO-BOCCTAaHOBHUTEIbHbIC
peaxkuuu.

XVUMHYECKHE CBOWMCTBA IPOCTBIX BEIIECTB. XapaKTepHblE XHMHYECKHE CBOMCTBA
COJIe00pa3yoIMX OKCHIOB, THJIPOKCHAOB (OCHOBaHHM, KHCIOPOJCOACPKAIIMX KHUCIOT H
aM(OTEPHBIX TUAPOKCHUJIOB), COJIEH.
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TemaTn4deckoe NJIAHUPOBAHUE 110 XUMHUHU B 8 ki1acce

KoJ-Bo yacoB Ha

Ne n/m Haszpanue pazagena / Tembl H3y4eHHe pa3aeJia
(TeMBbI)
1. HavajbHble NOHATHSA U 3aKOHBI XMMHUHU 20 yacoB
2. BaskHeiiluue npeacTaBUTe] M HEOPraHUYEeCKHX 18 yacoB
BenlecTB. KosimyecTBeHHbIE OTHOIICHUSI B XUMHH
3. OCHOBHBIE KJIACCHI HEOPTrAaHUYECKHUX COCAUHEHU N 10 yacon
4, Iepuoanyeckuii 3aK0H M MepUOANYECKasi CHCTEMA 8 yacoB
xumudeckux djemenoB JI.U. Menneneea. CTpoenue
aToma
5. Xumuueckasi cBsi3b. OKHCINTENH0-BCCTAHOBUTE/IbLHbBIE 12 yacoB
peakuu.
HUTOI'O 68 yacoB
TemaTn4yeckoe NJIaHNpPOBaHue MO XuMUHU B 9 Ki1acce
Ne KoJ1-Bo yacoB Ha
n/n Ha3zpanue pazaena / Tembl u3y4eHHe pazaeJia
(TeMbl)
1. IToBTOpeHue u 00001eHHE CBEACHUI IO Kypcy 8 5 gacoB
KJIacca
2. XHMMHYECKHE PeaKIMH B PAaCTBOPAX 3JEKTPOJINTOB 10 yacoB
3. HemeTaibl 1 X coeANHEHHUS 26 yacos
4, MeTaJJIBI 1 MX COeANHEHHUS 16 gyacoB
5. XuMHS U OKPYKAKIIAS 2 yaca
6. O0o0meHnne 3HAHMM 1O XHMHHM KYpPca OCHOBHOM
mKoJbl. [loaroroka k OCHOBHOMY rocyAapCTBEHHOMY 7 1acos
IK3aMEHY
HUTOrI'O 66 yacoB
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