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Pabouas nmporpamma paspaboTtana Ha ocHOBe [IpuMepHOii mporpaMMbl 110 XUMHH B COOTBETCTBHUH C
TpeOOBaHUSIMU K pe3yJbTaTaM OCHOBHOTO OOIero oOpa3oBaHUs, MPEICTABICHHBIMH B (enepabHOM
rOCYJapCTBEHHOM CTaHAapTe, U OPUEHTUPOBAHA HA HMCIIOJIb30BaHUE YUYEOHO-METOAMYECKOTO KOMILJIEKTa
(aBTop I'abpuensu O.C.)

Pabouas mporpamma mo XMMHHU PAacCKpBIBAET BKJIAJ Y4€OHOTO MpeaAMeTa B JIOCTHIKEHHUE IIeJIe OCHOBHOTO
o011iero 00pazoBaHusl U OINpeeIIAeT BaKHEHIINE CTPOUTENbHBIC IMHUY IIPEMETa:

«BEUIECTBOY - 3HAHUE O COCTABE M CTPOCHHUHU BEIIECTB, UX CBOMCTBAX M OMOJIOTHYECKOM 3HAUCHUH;
«XMMHYECKasl Peaklys» - 3HaHUE O MPEBPALICHUU OJHUX BELIECTB B IPYIUe, YCIOBUS NPOTEKAHMs TaKUX
IIPEBPALIEHUN U crioco0ax yrpaBiIeHUs peaKLUsIMU;

«IIPUMEHEHHE BEIIECTB» - 3HAHME W OIBIT OE30IIaCHOTr0 OOpallleHHs C BEIIeCTBaMM, MaTepHajlaMH U
nporeccamMu, He0OOXOAUMBIMU B OBITY M Ha IIPOU3BOICTBE;

«GI3bIK XUMHUHM» - OIEPUPOBAHME CHCTEMON BAKHEMIIMX XUMHUYECKUX IOHATHM, 3HAHME XUMHUYECKOU
HOMEHKJIATYphl, a TaKXe€ BIAJCHUE XUMHUYECKOW CHUMBOJIUKOM (XMMUYECKMMHU (opMylamMH U
YpaBHEHUSMH).

CrpykTypa paboueil mporpamMmel:

1. Ilnanupyemsble pe3yabTaThl OCBOCHUS IIPEAMETA «XUMUS»

2. Conepranue npeamera «XuMHs»

3. TemaTHueckoe IIaHUPOBAHHE.

|. Ilnanupyemble pe3yabTaThl 0CBOEHHS CO/IEP:KAHUS Kypca

JIn4yHOCTHBIE pe3yabTaThbl 00y4eHus.

Yyammiics OJKEH :

3HaTh U MOHMMAaTh. OCHOBHBIE HCTOPHUYECKHE COOBITHS, CBSI3aHHBbIE C Pa3BUTHUEM XHUMHUHU U OOLIECTBA;
JOCTUKEHHUSI B 00JaCTM XMMHUU U KYyJIbTYpHbIE TpPaJAULMU (B YACTHOCTH, HayudHbl€ TPAIUIIMM) CBOEH
CTpaHbl; OOILEMHUPOBBIE JOCTHXKEHHUS B OOJACTHM XUMMH; OCHOBBI 37J0pOBOro oOpas3a >KHU3HH; NpaBUiia
IIOBE/ICHUS B UPE3BbIUAMHBIX CUTYyalUsiX, CBA3AHHBIX C BO3JIECHCTBUEM PA3JINYHBIX BEILECTB; COLMAIBHYIO
3HaYMMOCTh W COJAEp)KaHHue Mpo(eccHii, CBA3aHHBIX C XHMHEH; OCHOBHBIE MpaBa M OOS3aHHOCTH
rpaxaaHvHa ( B ToM ymcie yuamerocsi0. CBs3aHHbIE C JMYHOCTHBIM, IPOGECCUOHATIBHBIM U KU3HEHHBIM
CaMOOIIPEIEIICHUEM;;

UCIIBITBIBATh. YyBCTBO TOPAOCTHU 3a POCCUNCKYIO XMMUYECKYIO HAYKY U YBAKEHHUE K UCTOPUM €€ PA3BUTHS,
YBaXEHHE M MPHUHSITHE JTOCTH)KEHUH XMMHUU B MHPE; YBaXXEHHE K OKPYKAIOIIUM (yUalUMCS, YUUTEIAM,
POIUTENSAM U Jp.)- YMETh CIylIaTh M CIbIIATh HapTHepa, MpU3HaBaTh MPaBO KaXJIOro Ha COOCTBEHHOE
MHEHHE M IIPUHUMATh PEIICHUS C Y4ETOM MO3UIMUN BCEX YYaCTHUKOB; CAMOYBA)KEHHE M AMOIIMOHAIIBHO-
MOJIOKUTETIbHOE OTHOLIEHHUE K ceoe;

MpPU3HABaTh: IIEHHOCTb 3J0pPOBbsI (CBOETO W JAPYruX JIOZEH); HeoOXOJUMOCTh CaMOBBIPAKEHUS,
caMopeau3aluy, COUAIBHOIO IPU3HAHMS;

OCO3HaBaTh: TOTOBHOCTh (WJIM HETOTOBHOCTH) K CaMOCTOSITEIbHBIM MOCTYIIKAM U JEHCTBUSAM, IPHUHSITHIO
OTBETCTBEHHOCTHU 32 UX Pe3yJbTaThl; TOTOBHOCTh (MJIM HETOTOBHOCTh) OTKPBITO BBIpakKaTh M OTCTAUBATh
CBOIO ITO3HMIMIO U KPUTUIHO OTHOCUTBCS K CBOUM ITOCTYIIKaM;

HPOSIBJISATB: JOOPOKENATEIbHOCTD, I0BEpUE U BHUMATEIbHOCTH K JIIOJIIM, TOTOBHOCTb K COTPY/IHUYECTBY U
npyx0e, OKa3aHUIO MOMOIIY HYXJAIOIUMCS B HEl; YCTOWYMBBIA MMO3HABATENbHbIN HHTEpEC, HHUIIMATUBRY
U JI0003HATENBHOCTh B U3yYEHUU MHpa BELECTB U PEaKIHii; 1eIeyCTPEMICHHOCTh U HAaCTOHYMBOCThH B
JOCTUKEHHUH 11€JIei, TOTOBHOCTh K MPEOJIOJIEHUIO0 TPYAHOCTEH; yOeKIEHHOCTh B BO3MOKHOCTH MO3HAHUS
PUPOJIbI, HEOOXOIMMOCTH PAa3yMHOI'O MCHOJIb30BAHUS JOCTHIKEHUIM HAYKHM W TEXHOJOTHH ISl pa3BUTHUS
00I1eCTBa;

YMETh; YCTAHABJIMBATL CBA3b MEXKAY LEJIbI0 M3y4CHUS XMUMHM U TEM, I 4Er0 OHA OCYIIECTBIACTCA
(MOTMBaMH); BBINOJIHATH MPOTHOCTUYECKYIO CaMOOLIEHKY, PEryJIMpyIONIyl0 aKTHUBHOCTh JIMYHOCTH Ha
JTane ee BKJIIOYEHHsS] B HOBBIM BUJ JIEATENBHOCTH, CBS3aHHBIA C HAyaJloM HM3Y4E€HHUS HOBOTO Y4eOHOrO
IpeAMETa — XUMHH; BBIIOJHATh KOPPUTHPYIOIIYI0 CaMOOILICHKY, 3aKJIIOYAOIIYIOCs B KOHTpPOJIE 3a
IPOIECCOM M3YYEHUS XMMHUU M BHECEHHUH HEOOXOIMMBIX KOPPEKTHBOB, COOTBETCTBYIOIIUX JSTamam H
crocobaM U3y4eHHs Kypca XHMHH;, CTPOUTh JKU3HEHHbIE U NPO(EeCcCHOHAJIbHBIE IUIAHBI C Y4YETOM
KOHKPETHBIX COLIMAIIBHO-UCTOPUYECKUX, TIOJUTUYECKUX UM DKOHOMMUYECKMX YCJIIOBHUM; OCO3HAaBaTh



COOCTBEHHBIE IEHHOCTH U UX COOTBETCTBHE MPUHUMAEMbIM B )KU3HU PELICHHUSIM; BECTH AUAJIOT Ha OCHOBE
PaBHOIIPABHBIX OTHOLIEHWH M B3aMMHOI'O YBa)XKCHMS; BBIIEIATH HPABCTBEHHBIN AaCIEKT IOBEJICHUS U
COOTHOCHUTBH IOCTYNKH (CBOM W JPYTUX JIOAEH) M COOBITHS C MPHHATHIMUA STHYECKUMH HOPMaMH; B
Ipezeiax CBOMX BO3MOXHOCTEW MPOTUBOJICHCTBOBATH ACHCTBUAM U BIMSHUSAM, HPEICTABISIIOLIUM YIPO3y
KHU3HH, 3J0POBbIO 1 0€30IIaCHOCTH JINYHOCTH U 00IECTBA

MeTanpeamMeTrHbie pe3yJibTaTbl 00y4eHUs

VYyamumiics 0JKEH YMETh:

PaGotath 1o cocTaBlieHHOMY IJIaHY, UCIOJIb3YS U JIOMOJHUTENIbHBIE CPE/ICTBA.

ComnocTaBnsiTh, 0TOMpPATh HH(DOPMAIHIO, TOTYYCHHYIO U3 PA3IMYHBIX HCTOYHUKOB

[IpencraBisaTs uHGOpPMAIMIO B BUIE TAOJIHIl, CXEM, OIIOPHOIO KOHCIIEKTa, B TOM YHCIIE C MPUMEHEHUEM
cpeacts UKT.

OdopMISTH CBOM MBICIH B YCTHON U MUCBMEHHOW PEYU C YYETOM CBOMX YUEOHBIX U KU3HEHHBIX PEUEBbBIX
CUTyalui, B TOM yucie ¢ npuMenennem MKT.

Opranu3oBbIBaTh yueOHOE B3aUMOJICHCTBUE B TPYIIIE, MPEABUAETD MOCIEACTBUS KOJJIEKTUBHBIX PEIICHHH.
B nwmanore ¢ yuuTenem yuuThCsl BhIpAaOATHIBATh KPUTEPUU OLEHKH U ONPEICNSATh CTENEHb YCHEIIHOCTH
BBITIOJTHEHUS CBOEH pabOThI M pabOTHI BCEX, COBEPILIEHCTBOBATh KPUTEPUHU OLICHKU U IOJIb30BATHCS UMH B
XO/I€ OLIEHKH U CaMOOIICHKH.

OTtcTauBarh CBOIO TOUKY 3PEHHMS, apryMEHTHPYs ee. KpUTUUHO OTHOCUTHCA K CBOEMY MHEHUIO, CIYyIIATh
JPYTUX, TBITaThCS MPUHUMATh YYXKYIO TOUKYy 3peHus. CocTaBisTh JOKJIaJ, pedepaT Mo ONpeaeseHHON
TeMe, paboTaTh HaJl CO3JAHUEM MTPOEKTa

Onpenenstb, uCXons ©3 Y4eOHOH 3amaud, HEOOXOIMMOCTb WCIIOJNIB30BaHUS HAONIOJCHUS WU
JKCIIEPUMEHTA.

IIpenmeTrHble pe3yJibTaThl 00yUeHHUS

8 Kitacc

Hcnonp30BaTh NMpu XapakTEPUCTHKE BEUIECTB MOHATUS «aTOM», «MOJIEKYJa», «XUMHUYECKUU 3JIEMEHTY,
«XMMHUYECKHI 3HAK», «BEIIECTBO», «IIPOCTOE BEIIECTBO», «CIIOXKHOE BEUIECTBO», «CBOWCTBA BELIECTBY,
«XUMUYECKUE SIBICHUA», «PHU3NYECKUE SBICHUN», , «KOIDPUIMEHTHI», «HUHACKCHI», «OTHOCUTEIbHAS
aTOMHasi Macca», «OTHOCUTEJIbHas MOJIEKYJIIpHas Macca», «MaccoBasl JOJIs 3JIEMEHTA; 3HaTh MPEIMETHI
H3yYCHHUS €CTECTBCHHOHAYYHBIX TUCIHUILIMH, B TOM YHCiIe XuMud; xuMudeckue cumBosl (Al, Ag, C, Ca,
Cl, Cu, Fe, H, K, N, Mg, Na, O, P, S, Si, Zn), ux Ha3BaHu¢ U IPOU3HOIICHUE

KnaccugunupoBats BeliecTBa 10 cOCTaBy Ha IPOCTHIE U CIOKHBIE

Pasnuuate Tena u BeniecTBa, XMMUYECKUH 3JIEMEHT U IPOCTOE BELIECTBO

OnuceiBaTh (HOpMBI CYIIECTBOBAaHMS XMMHUYECKUX 3JIEMEHTOB, TaOnuuHyto ¢opmy Ilepuonnyeckoit
cucrembl JI.M1. MenneneeBa, nonoxxeHue ameMeHTOB B [1C, MCIONB3yst TOHITHS «IIEPHOI», «TPYIIIay,
rJIaBHask ¥ NOOOYHAst MOJrPYIIIBD»; CBOMCTBA BEIIECTB (TBEPBIX, )KUAKHX, Ta3000pa3HbIX).

OOBACHATH CYHUIHOCTh XMMMUYECKUX SIBICHUH (C TOYKM 3PEHMS] aTOMHO-MOJIEKYJISIPHOTO YYEHMs) U HX
NPUHIUIHATIBHOE OTJINYKE OT (GPU3UUECKUX SBICHUN

XapakTepru30BaTh OCHOBHBIE METO/bl U3YUEHMs] €CTECTBEHHBIX AUCUMILINH (HAOII0JEHUE, SKCIIEPUMEHT,
MO/JICJIMPOBAHME); BEIIECTBO IO €ro XMMUYECKOH (OopMyIe COracHoO IJaHy: KadyeCTBEHHBIH COCTaB, THII
BEIIECTBA, KOJMYECTBEHHBIN COCTaB, OTHOCUTENbHASI MOJIEKYJISIPHAS. Macca, COOTHOLIEHHE MacC AJIEMEHTOB
B BELIECTBE, MAaCCOBBIE JIOJH 3JIEMEHTOB B BEIIECTBE; POJIb XUMHH (IIOJIOKUTEIBHYIO U OTPULIATENbHYIO) B
KU3HU YEJI0BEKa, apryMEHTHPOBATh CBOE OTHOIIEHUE K 3TOU IpodiieMe.

BbIYMCIATE OTHOCUTEIBHYIO MOJIEKYJISIPHYIO MACCy BEILIECTBA U MAaCCOBYIO JOJIK XUMHUYECKOTO JIEMEHTA
B COE/IMHEHUH;

Hcnonp30BaTh NpU XapaKTEPUCTUKNA aTOMOB IOHATHS «IIPOTOH», «HEUTPOHY, «AJIEKTPOH», «XUMHUECKUN
JIEMEHT», «MACCOBOE YHUCIIO», «A30TOI», «IJIEKTPOHHBIN CIOW», «IHEPreTUUYECKUN YPOBEHBY, «3JIEMEHTHI -
METAJIIIBDY, «AJIEMEHTBI-HEMETAIUIBI»; IIPU XapaKTEPUCTUKH BEIIECTB — IOHSTHS «MOHHASI CBSA3b», «AOHBI».
«KOBAJICHTHasl HEMOJIIpHasl CBA3bY», «KOBAJEHTHasl TMOJIAPHAs CBS3bY, <BJIEKTPOOTPULATEILHOCTDHY,
«BAJIEHTHOCTBY, «METAJUTMYECKASI CBS3bY;

OnunceIBaTh COCTaB M CTPOCHHE aTOMOB 3JIEMEHTOB C MOPSAAKOBBIMH HOMepamu 1-20 B Ilepuommueckoin
cucrteMe xumuueckux anemeHToB .M. Menneneesa;

CocTaBiTh CXEMbl pacHpeleNIeHUs AJIEKTPOHOB IO CIOSIM B 3JIEKTPOHHON O00OJIOUKE aTOMOB; CXEMbI
00pa3oBaHMs pa3HbIX TUIIOB XMMUYECKOH CBSI3M (MOHHOW, KOBAJICHTHOM, METAIITHYECKOM );



OOBACHATH 3aKOHOMEPHOCTH M3MEHEHHS] CBOMCTB XMMHUYECKHMX DJIEMEHTOB (3apsij siep aTOMOB, YHCIIa
AJIEKTPOHOB HAa BHEILIHEM JJIEKTPOHHOM CIIO€, YHUCIIO 3aIOJIHSIEMbIX AJIEKTPOHHBIX CIIOEB, PaJlyC aToMa,
AIEKTPOOTPUIATENIBHOCTh, METAIUIMYECKUE W HEMETAJUIMYECKHME CBOWCTBA) B NEPHOJAX U TpyHmax
(rmaBHbIX moarpynnax) Ilepuogmueckoit cuctembl xumudeckux snemeHToB /.M. MenneneeBa ¢ Touku
3peHusl TEOPUU CTPOEHUS aTOMA;

CpaBHUBaATh CBOICTBAa aTOMOB XMMHYECKUX 3JIEMEHTOB, HAXOMAAIIUXCS B OAHOM MEPHUOJAE WU TJIaBHOM
noarpynne Ilepuonnueckoil cucreMsl (3apsj siiep aTOMOB, YUCIIO IEKTPOHOB HAa BHEUIHEM CJIOE, YHCIIO
3aMOJHSIEMbIX AJIEKTPOHHBIX CIIOEB, pPaJUyC aroMa, OJJIEKTPOOTPHUIATEIbHOCTh, METAJUIMYECKUe |
HEMETAJUIMYECKUE CBOMCTBA);

JlaBaTh XapakTEpUCTUKY XHMHUYECKHX OJJIEMEHTOB IO HX monoxeHuro B Ilepuogmueckoil cucrteme
XUMHUYECKHUX DJEMEHTOB (XMMHUYECKHM 3HaK, NOPSAIAKOBBIA HOMEp, NEpUOA, TIpylma, IOATPYIIIA,
OTHOCHUTEJNIbHAsl aTOMHAsi Macca, CTPOCHHME aToMa — 3aps]l sApa, YUCIO MPOTOHOB U HEHTPOHOB B SpeE,
o0111ee YMCIIO AIEKTPOHOB, PacIpe/IeIeHUE FIEKTPOHOB I10 3JICKTPOHHBIM CIIOSIM);

OnpenensTb TUI XUMUYECKOM CBsI3U 1O (hOpMyJie BELIECTBA;

[IpuBOAUTE IPUMEPHI BEUIECTB C Pa3HBIM TUIIOM XUMUYECKON CBSI3U;

XapakTepru30BaTh MEXaHU3MbI 00pa30BaHUsI KOBAJICHTHOW (OOMEHHBIN ), HOHHOM, METAJUTMYECKOM CBS3CH;
VYcTaHaBiIMBaTh NPUUYUHHO-CIIEICTBEHHBIE CBSI3U: COCTAB BELIECTBA — TUIl XUMUYECKOU CBA3H;

CocraBnars 6uHapHbie GOPMYITBI IO BaICHTHOCTH;

HaxoauTh BaJIGHTHOCTB 2JIEMEHTOB 110 (hOpMYyJie OMHAPHOTO COSAMHCHHUS.

Hcnonp3oBaTh  MpU  XapaKTEPUCTUKE  BEIIECTBA  MOHATHS  «METAUIBD»,  «ILJIACTHYHOCTDHY,
«TEIUIONPOBOAHOCTEY,  «3JIEKTPOOTPULIATENBHOCTEY, «HEMETAIbD», «AJUIOTPONUS», «AJUIOTPOIIHBIE
BUJIOM3MEHEHHS» WA MOAUPHUKAIIUII;

OnucelBaTh IOJIOKEHUE 3JIEMEHTOB-HEMETAJUIOB U 3JEMEHTOB-MeTaioB B llepuonnueckoil cucreme
XUMHUYECKHUX 3JIEMEHTOB;

Knaccuduuposars mpocThie BelecTBa Ha METaJUTBl K HEMETAJITBI, DJIEMEHTHI,

OmnpenensTb TPUHAUICKHOCTh HEOPTAHUYECKUX BEIIECTB K OJJHOMY M3 M3YYEHHBIX KJIACCOB — METAJIOB U
HEMETAIJIOB;

Jloka3pIBaTh OTHOCUTENBHOCTD JI€JICHUS MPOCTHIX BELUIECTB HA METAJIbI U HE METAILIIBL;

XapakTepu3oBarh 00111e PU3NIECKUE CBOWCTBA METAIIOB;

VYcTaHaBiuBaTh NPUYMHHO-CIIEICTBEHHBIE CBSI3M MEXJYy CTPOCHHEM aTroMa U XMMHYECKOH CBS3bIO B
MPOCTHIX BEIIECTBAX-MeTaUIax U HeMeTallax;

OOBACHATH MHOTOOOPA3Ue MPOCTHIX BELIECTB TAKUM (PAKTOPOM KakK ajlIOTPOIIHS;

OnuceiBaTh CBOICTBA BEIIECTB (HA MPUMEPE MPOCTHIX BEIIECTB — METAJNIOB U HEMETAJIOB);

Cobmro1aTh paBuiia TEXHUKU O€30M1aCHOCTH MIPH MTPOBEICHUU HAOIIOAEHUN 1 1a00paTOPHBIX OIBITOB;
Hcnonb30BaTh mpu pelIeHUH PAaCUYETHBIX 3a7a4 MOHSITHUS «KOJUYECTBO BEIIECTBA», «MOJIbY», «IIOCTOSHHAS
ABoraapoy, «MOJSIpHAs Maccay, «MOJISIPHBIN 00beM», «HOPMaJIbHbIE YCIOBHY;

[IpoBoauTh pacyeTsl C HMCMIOJIB30BAHMEM IOHATUM «KOJMYECTBO BEHIECTBA», «IOCTOSHHAs ABOTajapoy,
«MOJISIpHAsi Maccay, «MOJISIPHBIN 00beM»

Hcnonp30BaTh MpU  XapaKTEPUCTHKU BEIECTBA TIOHATUS «CTEMEHb OKUCICHHUS2, «BAJICHTHOCTDHY,
«OKCHUJBD», «OCHOBAHMS», «ILEIOYM», «KAYECTBEHHAs pEeaKLUMs», «HMHIUKATOP»,  «KHUCIOTBI»,
«KHUCIIOPOJICOACPKAIINE KHUCIOThDY, «OECKHCIOPOAHBIE KHCIOTBI», «KHCIOTHAs Cpenay», <«IIeJIovHas
cpena», «HeWTpalpHas cpefa», «umkaiza pH», «commu», «amop@HbIe BELIECTBa», «KPUCTAIIINYECKUE
BEIIECTBA», «KPHUCTAJUIMYECKash peIIeTKa», «WMOHHas KpHUCTAJUIMUECKas  pelieTKa», «aToOMHas
KpUCTAINIMYECKAsl ~ pEIIeTKa»,  «MOJEKyJspHas  KpHUCTaUIMYecKas  pemieTkay,  «MeTalsndyecKas
KPUCTAITUYECKAs! PEIIETKA» «CMECH»;

KrnaccugunupoaTh cliokHbIE HEOPraHUYECKHE BEIIECTBA 110 COCTaBy Ha OKCH/Ibl, OCHOBAHMs, KUCIOThI U
COJIM; OCHOBaHUs, KUCJIOTBI, COJIM — I10 PACTBOPUMOCTH B BOJIE€; KUCIOTHI — I10 OCHOBHOCTH M COZEPKAHUIO
KHCIIOpOJ1a;

OnpenensaTh NPUHAATICKHOCTh HEOPraHUYECKUX BEIIECTB K OJHOMY W3 H3YYEHHBIX KJIacCOB (OKCHIIBI,
JIETy4He BOJOPOIHbIE COETMHEHNS, OCHOBAHUS, KUCIIOTHI, COJIH) IO (popmyIie

OnuceiBaTh CBOMCTBA OTAENIBHBIX MPEACTABUTENECH OKCHUAOB ( Ha MpUMEpe BOABI, YIJIEKUCIIOro Tasa,
HETAIlICHON HM3BECTH), JIETyYMX BOJIOPOIHBIX COCAMHEHHMH ( Ha MpHMEpe XJIOPOBOIOPOJAa M aMMHaKa),



OCHOBaHU ( Ha MpUMepe TUAPOKCUIIOB HATPHS, KaTUsl, KAIBIIHSI ), KUCIOT (Ha IPUMepe CEPHOUN KUCIIOTHI) U
coJieli ( Ha MpUMepe XJIOpHUaAa HaTpus, KapOoHaTa u GocdaTa KaabIus);

OmnpenensTh BaICHTHOCTh U CTEIIEHb OKUCIICHUS DIEMEHTOB B BEI[ECTBAX;

CocraBnarb GopMyibl OKCHIOB, OCHOBAHMN, KHCIOT U COJIEH MO0 BAaJCHTHOCTSIM U CTENEHSM OKHUCIICHHS
AJIEMEHTOB, a TAKXKE 3apsiiaM HOHOB, YKa3aHHBIM B TA0JIUIIE pACTBOPUMOCTH,

CocTaBnaTh Ha3BaHHE OKCUIOB, OCHOBAaHUH, KUCIIOT, COJICH;

CpaBHMBATh BaJIEHTHOCTH U CTETICHU OKUCJICHHS; OKCUbI, OCHOBAHUS, KUCIIOTHI, U COJIA 110 COCTABY;
Hcnonb3oBath TabIUIly pacCTBOPUMOCTH JJISl ONIPEIETICHUS PACTBOPUMOCTH BEILIECTB;

YcTaHaBIMBaTh TEHETUYECKYIO CBSI3b MEXIY OKCHIOM W THIPOKCHIOM W HA000pOT; MPUYUHHO-
CIIEJICTBEHHBIE CBS3H MEXKIY CTPOCHHE aToMa, XUMUYECKOW CBSA3BIO U TUIIOM KPUCTAJIUYECKOU PEIIeTKU
XUMHYECKUX COCIMHECHUIA;

XapakTepru30oBaTh aTOMHBIE, MOJIEKYJISPHbIE, HOHHbIE METANINYECKUE KPUCTAJUIMYECKUE PEIIETKU; Cpery
pacTBopa ¢ MOMOIIbIO mKaibl pH;

BbIBOAUTE MIpUMeEpHI BEIIECTB € Pa3HBIMU TUIAMH KPUCTAJUIMYECKOM PEIIETKH; MPOBOIUTH HAOTIOACHHUS 32
CBOWMCTBAMH BEIIECTB U SIBICHUSMU, TPOUCXOISIINMU C BEIIECTBAMHU;

Hccnenosath cpeny pacTBOpa ¢ IOMOIIBIO HHIUKATOPOB;

DKCHEPUMEHTAIBHO pa3inyaTh KUCIOTHI U 11es104H. [1oab3ysach HHIUKATOpAMU;

MPOBOAUTHh PACYEThl C HUCIIOJIB30BAHMEM MOHSITHH «MAaccoBasi JOJs dJEMEHTa B BEIIECTBE», «MaccoBas
JI0JIsl PACTBOPEHHOTO BEIIECTBAY, «00BEMHAS JIOJISI Ta3000pa3HOTO BEIIECTBAY

UCIOJIb30BAaTh MPH XapPaKTEPUCTUKE BEUIECTB MOHATUS «{UCTHIISALUAY», «IEPETOHKAY, «KPUCTAILTU3ALIN,
«BBITIAPUBAHUEY, «hUIBTPOBAHUEY, «BO3TOHKA 17001 CyOIMManus, «OTCTauBaHHEY,
«UEHTPU(PYTUPOBAHUEY», «XUMHUYECKAs PEaKLUs», XUMUYECKOE YpaBHEHHE», «PEaKIHUU COCAUHEHUS,
«pEaKIMU PA3IOKCHUS», Peakiuum oOMEeHa», «PEaKIU 3aMEIICHUS», «PEaKIHH HEHUTPaTU3alumn,
«OK30TEPMHUYECKHE PEAKIHN», <«IHIOTEPMHUECKHE PEaKIHUU», «PEaKIUU TOPEHUS», «KaTalau3aTopb»,
«bepMeHTBI», «OOpaTHMBIE pEaKIUu», «HEOOPATHMBIC pEaKIUW», «KATAIUTHICCKUE PEaKIUm»,
«HEKATATUTHYECKHUE PEAKIIUN», «PSiT AKTUBHOCTH METAILIIOBY, «THIIPOTIU3Y;

yCTaHABIUBATh MPUYMHHO-CIIEACTBEHHbBIE CBA3M MEXY (PM3MUECKUMU CBOWCTBAMH BEILIECTBA U CIIOCOOOM
paszeneHus CMecu;

OOBSICHATH 3aKOH COXPaHEHUSI MacChl BEIIECTBA C TOUYKU 3PEHUSI aTOMHO-MOJIEKYISPHOTO YUCHUS;
COCTaBJISITh YPABHEHMSI XUMHUECKUX PEAKIIMI HAa OCHOBE 3aKOHA COXPAHEHHS MACChl BEIIIECTB;

OTHCHIBATh PEAKIIUU C TIOMOIIBbIO €CTECTBEHHOTO SI3bIKa U A3bIKa XUMUH;

KJIaCCU(PUIIUPOBATh XMMHUECKUE PEAKIIMH 110 YUCITY U COCTABY MCXOJIHBIX BEIIECTB U MPOIYKTOB PEAKIINH;
TerioBoMY (G (}eKTy; HaPaBIEHUIO PEAKINH; YIaCTHUIO KaTallu3aTropa;

WCIIOJIB30BaTh TAOJIUIy PACTBOPUMOCTH JJisi OMPEEICHUST BO3MOXKHOCTH MPOTEKAHWN peakiuii 0OMeHa,
ANEKTPOXUMUYECKUN PN HANpsHKeHWH (aKTUBHOCTH) METAJUIOB IS ONpEAENeHUS BO3MOXKHOCTHU
MPOTEKAHUS PEAKIIMI MEXTy METAJIJIAaMU U BOAHBIMH PACTBOPAMH KUCIIOT U COJICH;

HaONO/IaTh U OINHUCHIBAaTh MPHU3HAKKM M YCJIOBHUSI TEUYCHUS XHMMUYECKUX pEaKIIMid, JenaTh BHIBOJBI Ha
OCHOBAaHMM aHaJIM3a HAOJIOICHHUI 32 YKCIIEPUMEHTOM;

MPOBOAUTHh pPacyeThl MO XMMHUYECKUM YypaBHEHHUSM Ha HaXOXKIACHHE KOJIMYECTBAa, MAcchl MU o0bema
MPOJIYKTa PEaKINH M0 KOJIMYECTBY, MacCE I 00BEMY MCXOHOTO BEIIECTBA; C UCIOIH30BAHUEM TIOHSITHS
«10JIs1», KOT/Ia MCXOJHOE BEUIECTBO JIaHO B BHUJE pacTBOpa C 3alaHHOM MacCOBOH J10Ji€ paCTBOPEHHOIO
BEILIECTBA UM COJICPKUT OTPEICTICHHYIO JIOJTI0 TPUMECEH.

UCIONIb30BaTh MPU XapaKTEPUCTUKE MPEBpAIlEHU BEIIECTB MOHSATHUS «PACTBOPY, «IIEKTPOIUTHYECKAS
JUCCOITHAITUS», «QJEKTPOJIUTHI), «HEIIEKTPOIUTHIY, «CTEHEHb TUCCOIHAIINNY, «CUIBHBIC DJIEKTPOITUTHDY,
«cnabble AIEKTPONIUTHIY, «KATUOHBI», «AHUOHBI), «KUCIOTHD», KOCHOBAHUSY, «COINY», «MOHHBIC PEAKIIUN»,
«HEcoJe00pa3yromue OKCHIB», «COJIE00pa3yIoNue OKCHUIIBI», «OCHOBHBIC OKCHIBI», «KHCIOTHBIC
OKCHJIBI», «CPEIHUE COJU», «KHUCIBbIE COJIN», «OCHOBHBIC CONU». «T€HETHUYECKHH PsI», «OKHUCIUTEIHHO-
BOCCTAHOBUTEIBHBIE PEAKITUN», KOKUCITUTENY, «BOCCTAHOBHUTEIbY, NeOKHCIICHHUEY, «BOCCTAHOBIICHHEY;
OIHCHIBATh PACTBOPEHHUE KaK (PU3MKO-XUMUYECKHI MPOIIeCe;

WUTFOCTPUPOBATh TPUMEPAMH OCHOBHBIC TIOJIOKEHUST TEOPHUU DIICKTPOJMTHUYECKOM JTUCCOIHAIIVH;
T€HETUYECKYIO B3aUMOCBSI3b MEXK/1Y BEIIECTBAMHU (IIPOCTOE BEIIECTBO — OKCUJ — TUAPOKCHU]T — COJIb);
XapaKTEepPU30BaTh OOINE XUMHYECKHE CBOMCTBA KUCIOTHBIX W OCHOBHBIX OKCHJIOB, KUCIIOT, OCHOBaHHH,
cojiel ¢ TO3ULIMK TEOPUH DIIEKTPOIUTHUYECKON AMCCOLUMALMM; CYIIHOCTh 3JEKTPOJIUTHUYECKOU



JUCCOUMAIMM  BELIECTB C KOBAJICHTHOW TOJSPHOM H HMOHHOM XUMHYECKOM CBS3bIO; CYLIHOCTb
OKHCIIUTENBHO-BOCCTAHOBUTEIIBHBIX PEAKIIMIA;

MPUBOAUTH TMPUMEPHl PEAKLHM, MOATBEPKIAIOIIUX XWMHUYECKHE CBOWCTBA KHUCJIOTHBIX W OCHOBHBIX
OKCUJIOB, KHUCJIOT, OCHOBAHMM M COJIEH; CYIIECTBOBAaHUE B3aMMOCBSI3M MEXIY OCHOBHBIMM KJaccaMu
HEOPraHUYECKUX COEAUHEHUI;

KJIacCU(UIIUPOBATh XUMUYECKHE PEAKIIUH 110 U3MEHEHUIO CTENCHEeH OKUCIIEHUS 2JIEMEHTOB, 00Pa3yIOLIUX
U PEarupyroumx BEIIECTB;

COCTABJISITh YPABHEHUS SJIEKTPOJMTHYECKOW AMCCOLMALMM KHCIIOT, OCHOBAHWH, COJIEH; MOJIEKYJSpPHBIE,
IIOJIHBIE M COKPAILLEHHbIC MOHHBIC YPAaBHEHHs pPEaKUMi C YydacTUEM JJIEKTPOJUTOB; YpPaBHEHUS
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIUil, HCIOJb3ysd METOJ DJIEKTPOHHOIro OanaHca; ypaBHEHHS
peaxkuuii, COOTBETCTBYIOLIMX IOCIIEN0BATEIBHOCTH («IIETIOUKEY) MPEBPAIECHUN HEOPTaHUYECKUX BELIECTB
pa3IMYHBIX KJIACCOB;

OIIpEAEIIATh OKUCIIUTEND U BOCCTAHOBUTEIND, OKUCIIEHNE U BoccTaHOBIIeHHE B OBP;

YCTaHABIIMBATh MPUYMHHO-CIIEICTBEHHbIE CBSI3U: KJlacC BEIIECTBa — XMMHUYECKHUE CBOMCTBA ; HAOMIOIaTh U
OIHCHIBATh PEAKLIUU MEXY JIEKTPOIUTAMU C IIOMOILBIO €CTECTBEHHOTO A3bIKa U A3bIKA XUMHU;
MIPOBOJIUTH OIBIThL, IMOATBEPKIAIOIINE XWMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHUYECKUX
BEILIECTB.

9 kace

VYyammiics 10JKEH YMETh:

Hcnonb30BaTh Mpu XapakTEPUCTUKE MPEBPAIICHUI BEIIECTB MOHATHUS: XMMUYECKAsl PEaKLUs, peakiuu
COEMHEHUS , PEaKLUU Pa3JIOKEHHUs, peaKlM OOMEHa, peaKIMM 3aMelleHus, peaklMi HeHTpaau3aluu,
9H/IO- U SK30T€PMHUYECKHE PEeaKInH, 0OpaTUMbIe U HeoOpaTuMebie peakiuu, OBP.

XapakTepu30BaTh OOIIME XUMHUYECKHE CBOMCTBA aM(OTEPHBIX OKCHAOB M THIPOKCUIOB, TPUBOIUTH
MIPUMEPHI MOATBEPKIAIOIIMNX PEAKLIUNA, TPOBOJIUTh XUMUYECKHUE ONBITHI ISl IOATBEPKACHUS

OOBSCHATH U IPUBOJUTH MPUMEPHI BIUSHUS (DAKTOPOB HA CKOPOCTh XUMUYECKON PEaAKIIHH

JlaBaTb XapakTEepUCTHKY XUMHUYECKHUX D3JIEMEHTOB —METAVIOB M HEMETAUIOB IO IIOJIOKEHUIO B
[Tepuoanueckont cucreme xumuyeckux 3yemeHTos /.M. Menneneesa

HazbiBaTh coeiMHEHMS] METANIOB M HEMETAJJIOB, COCTABIISITh UX (POPMYJIBI [10 HA3BAHUSAM

Hcnonb30Bath Mpu XapaKTEPUCTUKU METAIOB M HEMETAIOB NOHSTHS: PsJ AKTUBHOCTH METAILIOB,
LIEJIOYHBIE METAJLIBI, IEJIOYHO3EMENIBHBIE METAJUIbI, TAJIOT€HBI, aJUIOTPOIIHBIE BUIOM3MEHEHUS, JKECTKOCTh
BOJIBL.

JlaBaTh XapaKTEPUCTHKY XMMHUYECKHX PEAKIUI 10 pa3HOOOpa3HbIM NMpHU3HAKAM, AaBaTh XapaKTEPUCTUKY
2JIEMEHTaM I10 UX NOJIOKEHUIO B [lepunonnyeckoii cucreme.

XapakTepu3oBaTh CTpPOEHHE, o0IIMe (PHU3HMUECKUE U XMMUUECKHE CBOMCTBA MPOCTHIX BEILIECTB METAJUIOB U
HEMETAJIJIOB, UX COSAMHEHNN

OOBACHATH 3aBUCHUMOCTh CBOWCTB (MJIM MPEJCKa3bIBaTh CBOWCTBA) XMMHUYECKHX AJIEMEHTOB METANIOB U
HEMETaJJIOB U 00pa3yeMbIX MU COSIMHEHHUH OT MOJI0XKEHUs B iepuoauueckoii cucreme /[.M1.Menneneesa.
OnuceiBaTh 00IIME XMMHUYECKHE CBONCTBA METANIOB M HEMETAUIOB C IOMOUIBIO €CTECTBEHHOTrO
(pycckoro) si3bIKa M sI3bIKa XUMUU

CocTaBiaTh MOJIEKYJISIPHbIE, HOHHBIE YPaBHEHUS] XUMUYECKUX peaKkuil, 371eKTpoHHbIN Oananc aius OBP
VYcraHaBnuBaTh NPUUMHHO-CIIEACTBEHHBIE CBSI3M MEXAY CTPOECHHUEM aTOMa, XMMUYECKOH CBS3bI0, TUIIOM
KPUCTAIJINYECKON PeleTKH, OOIMMH (PU3NUYECKUMU U XMMUUYECKUMHU CBOMCTBAMH.

OnuceiBaTh CIOCOOBI YCTPAHEHHUSI )KECTKOCTH BOBI M BBITIOJIHATH COOTBETCTBYIOIIUNA UM IKCIIEPUMEHT
BbinonHATe, HaOMIONAaTh M OMNKMCHIBATH XMMHUYECKHI SKCIIEPUMEHT IO PACIO3HABAHUIO BaKHEHIINX
KaTMOHOB METAJIJIOB, TUPOKCHI-UOHOB, KATHOHA BOJIOPO/1a U aHUOHOB

Ob6pamatbcs ¢ 1abopaTOpHBIM 000PYIOBAaHUEM B COOTBETCTBUU C TPEOOBAHUSIMHU TEXHUKH O€30MaCHOCTH
OKCHEpUMEHTAIBHO HCCIIEN0BAaTh CBOWCTBA METAJJIOB, HEMETAIJIOB M HUX COEIMHEHUH, pelarhb
JKCIEpUMEHTANIbHBIE 33/1aud. OnuChIBaTh JKCIEPUMEHT C IOMONIBIO €CTECTBEHHOIO SI3bIKA M SA3bIKa
xumud. [IpoBOAUTH pacdeTsl M0 XUMUYECKUM (OopMyJIaM B YPaBHEHUSIM PEaKIUid, peraTh 3a/1aum.

1. Conep:xanue nmporpaMmsl 10 XuMHH B 8 Ki1acce BKJIOYAET:
Beenenue
IIpeamer xumumu.



MeToapl TO3HAHHUS B XUMHH: HAOMIOJEHUE, DKCIEPUMEHT, MOJEIUpOBaHHE. VICTOUHHKM XHUMHYECKOU
nH(pOpMaLIUY ee MOoTyYeHHEe, aHAJIU3 U MIPE/ICTABJICHHE €r0 Pe3yIbTaToOB.

[ToHsiTHE O XMMHYECKOM 3JeMEHTEe M (OpMax ero CymecTBoBaHus: cBOOOAHBIX aromax\. IIpocTeix u
CJIOKHBIX BEIIECTBAX.

IIpeBpalieHus BEECTB.

OTnuure XMMUYECKUX peakiuil OT PU3nYecKux siBJeHUN. Pojb XUMHUM B J)KM3HU YeoBeKa. XeMODUIUs U
xemodobus. Kparkue cBeieHUs M3 UCTOPHHM BO3HHUKHOBEHHUS M PAa3BUTHA XUMHUHU. POlb O0TE€4eCTBEHHBIX
YYCHBIX B CTAHOBJICHHMM XWMHYECKOW Hayku-padotel M.B. JlomonocoBa, A.M. bytneposa, JI.H.
Menpeneesa.

XuUMHUYECKasi CUMBOJIMKA.

3HaKM XUMHUYECKUX D3JEMEHTOB M IPOUCXOXKJICHHE Ha3BaHWU. Xumuyeckue Qopmyibl. MHOEKCH U
koaddunmentsl. OTHOCUTENBHBIE aTOMHAasi M MOJIEKYyJsipHas Macchl. [IpoBeneHue pacueToB MaccoBOM
JOAM  DJIEMEHTA B BEIECTBE HA OCHOBE €ro (POPMYIIBL.

[TeSpuonnueckas cucrema XxumMudeckux neMmeHToB J[.M. MeHneneeBa, ee CTpyKTypa: Majbie M OOJIbIITHE
NepUoJIbl, TPyNIbl U noarpymnmnsl. [lepuoanyeckas cucremMa Kak CHpPaBOYHOE MOCOOHME sl MOTYYEHHUs
CBEJICHUI O XUMHUUYECKHUX IJIEMEHTAaX.

JleMOHCTpalMU: MOJENM Pa3IUYHBIX IPOCTBIX U CIOXKHBIX BelecTs. Koyulekuus CTEeKISTHHOU
XUMHUYECKOM mnocyapl. Koimekuuss maTepualioB MU M3AEIUA HAa OCHOBE allOMHUHMS. B3aumonelictBue
Mpamopa ¢ KUCIOTOM U IOMYTHEHNUE U3BECTKOBOU BOJIBI.

JlabopaTopHbie onbIThbl. 1. CpaBHEHHE CBOICTB TBEPABIX KPUCTAUIMUECKUX BEIIECTB U PAacTBOPOB. 2.
CpaBHEHHE CKOPOCTH UCTIAPEHHSI BOJBI, OJIEKOJIOHA U 3TUIIOBOTO CIHPTA ¢ GMIBTPOBAIBHON OymMary.

Tema 1. ATOMBI XMMH4€CKHX 3JIEMECHTOB

ATOMBI KaK (popMa CyIIeCTBOBAHUS XUMUYECKHUX JIEMEHTOB.

OCHOBHBIE CBEIEHHS O CTPOCHUU AaTOMOB. JlOKa3aTenbCTBa CIOXKHOCTU CTPOEHHS aTOMOB. OIBITHI
Pesepdopna. [Inanerapras Moaenb CTPOSHHS aTOMA.

CocraB aTOMHBIX siep: IPOTOHBI, HEUTpPOHbI. OTHOCHUTENBHAs aTOMHas Macca. B3auMocCBsA3b MOHATUI
«IPOTOH», «HEUTPOH», «OTHOCUTENIbHAs aTOMHas Macca». V3MeHeHue uuciaa HEUTPOHOB B sAlpe —
o0Opa3oBaHHe HW30TONOB. V3MeHeHWEe YHWcia TPOTOHOB B sipe — OOpa3oBaHHWE HOBBIX XUMHYECKHX
snemMeHToB. COBPEMEHHOE ONpPEE/ICHNE MOHATUS «XUMUUYECKHUI 351eMeHT». M30TOomNbl Kak pa3HOBUIHOCTH
aTOMOB OJTHOTO XMMHUYECKOT'0 3JIEMEHTA.

ONEKTPOHBI.

CrpoeHue »HIIEKTPOHHBIX YpPOBHEH aTOMOB XMMMYECKHX D3JIEMEHTOB Majblx mepuoaoB. llonarue o
3aBEPLICHHOM JJIEKTPOHHOM YPOBHE.

[lepuoanueckas cucreMa xumudeckux siaemeHToB [[.J. MenneneeBa u cTpoeHre aToMOB — (PU3HUYECKUN
CMBICJI TOPSIIKOBOIO HOMEpa 3eMeHTa. ['pynnsl, nepuona.

W3meHeHne uuncia 3JIEKTPOHOB Ha BHEUIHEM YpPOBHE aroMa XHUMHYECKOro 3JeMEHTa — 00pa3oBaHueE
MOJIOKUTETIPHBIX U OTPUIATENBHBIX MOHOB. MOHBI, 00pa3oBaHHBIE aTOMaMH METaUIOB M HEMETaJIOB.
[IprunHBI U3MEHEHUS] METAITIMYECKUX U HEMETAJNIMYECKUX CBOMCTB B Mepuojax u rpynmnax. OdpazoBanue
OounHapHbIX coenuHeHuil. [lonaTue noHHoOU cBsi3u. Cxembl 00pa3oBaHUs MOHHOW cBs3u. B3ammopeiicTBue
aTOMOB- HEMETAJNIOB MEX]ly cO00H — 00pa3oBaHUE IBYXaTOMHBIX MOJIEKYJI IIPOCTHIX BEILIECTB.
KoBasieHTHast HEMOJsIpHAs XUMUYECKas CBS3b.

DONEeKTpOHHBIE U CTPYKTypHBbIE GopMyibl. B3auMoseiicTBHe aTOMOB- HEMETAUIOB MEXAy CO00i —
oOpa3oBaHHe OWHAPHBIX COCTUHEHUN HEMETaNIOB. DIIEKTPOOTpHIATeIbHOCTh. KoBaneHTHas momspHas
cBs3b. [IOHATHE O BaJIEHTHOCTU KaK CBOMCTBE aTOMOB OOpa30BbIBaTh KOBAJEHTHbIE XMMUYECKHE CBS3U.
CocraBienue ¢popmMysn OMHAPHBIX COEAMHEHHH M0 BaJeHTHOCTU. HaxokaeHue BaJleHTHOCTH 1o (opmyie
OMHAPHOTO COETMHEHUSI.

B3anmMoneiicTBre aTOMOB METAJIIOB MKy CO00M — 00pa3oBaHKEe METANTNYECKUX KpucTamuioB. [lonsTue o
METAJNTMYECKOM CBS3U.

JleMOHCTpanuM: MOJENM aTOMOB XHUMHYECKMX »3JeMEHTOB. llepumonmdeckas cucrtemMa XUMHYECKHX
anemenToB J.W. MenneneeBa (pa3nuyHble BApHAHTBHI).

JlabopaTopubie onbiThl. 3. MozaenupoBaHue INpUHIMIA JECHCTBUS CKAaHMPYIOIIErO0 MHKpockona. 4.
N3rotosnenune Mozeneit MoJaeKysl OMHAPHBIX COETMHEHUH.

Tema 2. IIpocTsie BemecTBa



[TonoxxeHne MeTaIoOB M HEMETAUIOB B IEPUOJMYECKOM CHCTEME XHUMHYECKHX 3yiemMeHToB [[.M.
MenneneeBa. Baxknelme mpocThie BEIIECTBA — METAILIBI (KEI€30, ATFOMUHUHN, KaJIbIIUNA, MarHUi, HATPUH,
KaJuif).o01mue Gpu3nyeckue CBOcTBa METAIIOB.

Baxkneiimume npocTtelie BeliecTBa HEMETalIbl, 00pa30BaHHbIE aTOMaMU KHCIOPO/ia, BOJAOPOA, a30Ta, CEPHI,
docdopa, yriaepoaa. MOJEKYIIbI TPOCTHIX BEIIECTB-HEMETAILIOB — BOAOPO/Ia, KUCIOPOA, a30Ta, TAJIOTCHOB.
OTHOCHUTENBbHAs MOJIEKYJISIpHAs Macca.

CrocoOHOCTh aTOMOB XHWMHYECKHX 3JEMEHTOB K OOpa30BaHUIO HECKOJBKUX MPOCTHIX BEMIECTB —
aloTponus. AJOTporiHble  Monaudukanuu — Kuciopona, ¢docdopa, onoBa. MeTaminueckue U
HEMETAJUTMYECKUE CBOMCTBA MPOCTHIX BEHIECTB. OTHOCUTEIBHOCTh 3TOTO MOHSTHS.

Uucno Asoranpo. KomumdectBo BemectBa. Mosib. MomsipHas macca. MosipHbIE 00beM Ta3000pa3HbIX
BemiecTB. KpaTHble e€IUMHUIBI HU3MEPEHUsT KOJMYECTBA BEIIECTBA — MILUIMMOJb, KHJIOMOJIb,
MUJUIAMOJIIPHAsT M KUJIOMOJISIpHAs MacChl BEIIECTB, MIULIIUMOJSIPHBIA M KUJIOMOJISIPHBIN 00BbeM
ra3000pa3HbBIX BEIIECTB.

Pacyersl ¢ ucCnonp30BaHUEM MOHITHIA «KOJIMYECTBO BEIIECTBA», «MOJISIPHAS Maccay», MOJISIPHBIM 00bem»,
«4UCI0 ABOTAIPOY.

demoncTpanuu. [lonyuenne o3ona. OOpasiel 6e10ro U ceporo ojoBa, Oeoro u KpacHoro docdopa.
HekoTopsie MeTaJIbl 1 HEMETAJUTBI C KOTU4YecTBOM 1 MOJib. MomsipHBIH 00heM ra3000pa3HBIX BEIICCTB.
JlaGoparopHble onbIThHI. 5. O3HAKOMJICHUE C KOJUICKIHEH MeTaioB. 6. O3HAKOMJICHHE C KOJUICKLIMEH
HEMETaJUIOB.

Tema 3. CoeqnHeHUS XUMHYECKHX JJIEMEHTOB.

CremneHb OKUCIICHHUS.

CpaBHEHHME CTENEHU OKHUCICHUS W BaJEHTHOCTU. OInpenesieHue CTENEeHU OKHCIECHHUS JJIEMEHTOB B
OuHApHBIX coequHeHusx. CocTaBiieHue GopMys1 OMHAPHBIX COSAMHCHMIA, OOIIHIA CITOCO0 WX Ha3BaHUHU.
bunapHbie coeuHEHHs] METAJIOB U HEMETaJUIOB: OKCHJIbI, XJIOpUAbl, cynbdunbl, ... CocraBieHue ux
dbopmyL.

bunapHble coeIMHEHNS] HEMETAJIJIOB: OKCHUJbL, JIETYYHE BOJOPOJHBIE COEUHEHHUS, UX COCTaB U Ha3BaHUSI.
[IpeacraBuTeny OKCHIOB: BOJAQ, YIJIEKUCIBIM ra3, HErameHas HW3BECTb, MPEACTABUTENMN JETYUYUX
BOJIOPOAHBIX COCTMHEHHM: XJIOPOBOJOPO/I, AMMHAK.

OcHOBaHUs, UX COCTAaB U Ha3BaHUS.

PactBopumMocTs ocHoBanuit B Boje. [IpeacrtaBurenu imienodeii: TMAPOKCHABI HATPHS, Kalus, KaJbIUs.
[TonsTre 06 UHIUKATOPAX U KAYECTBEHHBIX PEAKIIUIX.

KucaoTel, mX cocTaB u Ha3BaHUE.

Knaccudpukanus xucnor. IlpenctaButenu KUCIOT: cepHas, coisHas, a3oTHas. lloHaTtue o mikame
kucnotHocTH (pH). I3MeHeHnune okpacku HHAMKATOPOB.

Conm kak NMpPOU3BOJHBIE KUCIOT M OCHOBAaHWI, MX COCTaB W Ha3BaHUe. PacTBopuMOCTBH cozeil B BoJE.
[IpencraBuTenu coneil B BOjE: XJIOpU]L HATpuUs, KapOoHAT U pocdaT KanbLus.

AMopdHbBIEe KpUCTAJUTMUECKHE BEIIECTBA.

MexXMOeKyaspHble B3aUMOJAEUCTBUA. THUINBI KPUCTANIMYECKMX PEHIETOK. 3aBHCHUMOCTh CBOMCTB
BEILIECTBA OT TUIIOB KPUCTANIMUECKUX PELIETOK.

HucTele BelecTBa U CMECH.

[Tpumeps! KUAKUX, TBEPIBIX, U Ta3000pa3HbIx cMeceil. CBOMCTBA YHCTHIX BelecTB U cMecel. Mx cocTas.
MaccoBas u oObeMHasi 10151 KOMIIOHEHTOB B CMeCH. PacdeTsl, CBA3aHHBIE C MCIOJIH30BAHUEM TMOHSITHS
«J1OJISI»

Hemonctpanuu. OOpasipl OKCHAOB, KUCIOT, OCHOBAaHUU, coyiel. Mojenn KpUCTaUIMYEeCKUX PEeHIeTOK
XJopuja HaTpus, anmaza, okcunaa yriepoaa (1V). KucnoTHo-lenodHble WHIWKATOPHI, U3MEHEHHE HX
OKpacKd B PA3IUYHBIX cpefax. YHUBEpPCAJIbHBIM MHIWKATOP M HM3MEHEHHE €r0 OKPACKH B PA3TMYHBIX
cpenax. llkamna pH.

Jlaboparopupie ombIThl. 7. O3HaKOMIJIGHHE C KOJUICKIMEH OKCHIOB. 8. O3HAKOMIICHHE CO CBOMCTBaAMU
ammuaka. 9. KauecTBeHHas peakuus Ha yriekucinbld ra3. 10. Onpenenenue pH pacTBOpOB KHUCIOTHI,
mienoyu, Boael. Onpenenenue pH TUMOHHOTO | SI0JIOYHOTO COKOB Ha cpe3e mi1oaoB. 12. O3HakoMIIeHHE C
KoJjutekuuen comneid. 13. O3HakoMmIIeHHE C KOJUIEKLIMEW BEHIECTB C PAa3HbIM THUIIOM KPHUCTALITUMYECKOM
pemeTku. M3rotoBieHne MoJened KpUCTaUTMYeCKuX pemeTok. O3HakoMiieHHe ¢ oOpasliaMu TOPHBIX
MIOPOLL.



Tema 4. U3MeHeHHs, TPOUCXOSIIIHE C BelleCTBAMH

IToHsATHE SIBIEHUH, CBA3aHHBIX C U3MEHEHUSMU, IPOUCXOIAIIMMU C BELIECTBOM.

SIBneHusl, CBSI3aHHBIE C WM3MEHEHHEM KPHUCTAJUIMYECKOTO CTPOEHHMS BELIECTBA INPU IOCTOSHHOM €ro
coctaBe, - (usnueckue sBieHUA. DuU3MUEcKUe SBICHHUA B XMMUU: JUCTWUIALMS, KpUCTAJUIM3aLus,
BBIMIAPHBAHKE M BO3TOHKA BEILECTB, (PUIBTPOBAHUE U HEHTPUPYTUPOBAHUE.

SIBrieHus, CBsI3aHHbIE C M3MEHEHHEM COCTaBa BEILIECTBA, -XMMUYECKHe peakuuu. IIpusHaku u ycinoBus
IIPOTEKAaHNs XUMHUECKUX peakuuil. Boiaenenue TemnoTsl U cBeTa — peakuu ropenus. [lonstue 00 sx30- u
SHIOTEPMHUECKUX PEAKLIUAX.

3aKOH COXpaHEHHUsI MaCcChl BEUIECTB.

XuUMHUECKUE ypaBHEHHs. 3HaUYCHHE UHJIEKCOB U K03 duuneHnToB. CocTaBieHUe ypaBHEHHH XMMHUYECKHX
peaKuui.

PacueTs! 10 XMMHUYECKUM YpaBHEHUSM.

Pemenne 3amau Ha HaxOXKIEHHE KOJMYECTBA BEIIECTBA, MACChl WM O0BbeMa MPOAYKTAa PEAKIHH II0
KOJINYECTBY BEIECTBA, Macce WM 00bEeMYy MCXOJHOIO BellecTBa. PacyeTsl ¢ UCHOIb30BaHUEM IMOHATHS
«J10J15D», KOTJla UCXOIHOE BEUIECTBO JaHO B BHUJIE pAacTBOpPA C 3aJaHHOM MAacCCOBOM JI0JIEH PAaCTBOPEHHOTO
BEIIIECTBA WJIU COIEPKUT ONPEACICHHYIO JI0JI0 IIpuMecen

Peakuuu paznoxenus.

IIpencraBnenue o ckopocTu XuMudeckoi peakuuu. Katanuzatopsl. epMeHTHI.

Peaknun coenrneHus.

Karanutuueckue 1 HeKaTaTUTUYECKUE PEaKIUU, 0OpaTUMble U HEOOpaTUMBIE.

Peaknun 3amemenus

DNEeKTPOXUMHMUYECKUM psiA  HANpsDKEHUM METallioB, €ro MCIOJIb30BaHUE JUIsl  NPOTHO3MPOBAHUS
BO3MO)XHOCTH MPOTEKaHMsI peakUui MEXJy MeTallaMd M pacTBOpaMU KHUCJIOT. Peakiuu BBITECHEHMS
OJTHMX METaJJIOB U3 PACTBOPOB UX COJIEH IPYTMMHU METalIaMH.

Peakiuu oOmena. Peakiinu HedTpanu3anuu.

VYcnoBust MpOTeKaHMsl peakiuii oOMeHa B pacTBOpax A0 KOHILA.

Tunbl xuMuyeckux peakuuit (110 MPU3HAKY «YHUCIO U COCTAB MCXOJHBIX BEIIECTB U MPOAYKTOB PEAKIIUN»)
Ha IpUMEpPE CBOWCTB BOAbI. Peakuus pas3iioKeHHUs — D3JEKTpoiM3 BoAbl. Peakuum coenvHeHus —
B3aMMOJICHICTBHE BOJbI C OKCHJAMH METaJUIOB W HeMmeTamsioB. llonsatue «ruapokcunabl». Peakuun
3aMEILIEHUs] — B3aUMOJIEUCTBHUE BOJbI C ILIEJIOYHBIMU M ILIEJIOYHO3EMENIbHBIMU MeTajlaMH. Peakuuun
oOMeHa (Ha mpuMepe THAPOoIIn3a CyIb(puia aTIOMUHMS U KapOuaa KanbLus).

Jemoncrpanun. [lpumepsl ¢u3nueckux sBIEHUN: a) MiaBieHHe NapaduHa; 0) BO3rOHKAa HMOAA WIH
OEH30IHOM KHUCJIOTHI; B) paCTBOPEHUE NIepMaHraHaTa Kanus; r) Aud@y3us TymmcThIX BELIECTB ¢ ropsiien
JAMIIOYKW HakajduBaHus. [IpuMepbl XWMHUUYECKHX SBJIEHUW: a) TopeHue MarHusa, ¢ocdopa; 0)
B3aMMOJICHCTBHE COJISTHOM KHCIIOTHI C MPaMOpOM WJIM MeNoM; B) moiydeHue rugapokcuna menu (II); r)
pacTBOpeHHE IMOJIyUEHHOTO THAPOKCUIA B KHCIOTax; 1) B3aumojneictBue okcuga menu (II) ¢ cepnoit
KHUCJIOTOW TMpH HAarpeBaHUU; €) pa3lio’KeHHE MepMaHraHara Kajus; *) B3auMoJeicTBue pa30aBIeHHBIX
KHCIIOT ¢ METaJUIaMH; 3) pa3jioKeHUe MepoKCcHIa Bogopoa (kaTana3a KapTodesnss 1 MOPKOBH);
JlaGopaTopHsble onbIThL.15. OxucieHre Meu B IUIaMEHU CIIMPTOBKU MJIM TOpesikH. 16. 3aMerienne Meau
B pactBope xiopuaa meau (II) sxenezom

IIpakrukym. IIpocreiinne onepauuu ¢ BemecCTBOM

[IpaBmwia TexHUKM Oe3omacHOCTM Mpu paboTe B XUMHUecKOM KaOuHeT. [Ipuemsl oOpaiieHusi c
na00opaTOpHBIM 000PYIOBaHUEM M HarpeBaTeIbHBIMU MPHOOpaMH.

Habntonenne 3a WM3MEHEHHSIMH, HPOUCXOJSAIIMMU C TOpALIEH CcBeyoil, UX omHucaHue (JIOMAalIHUMN
9KCIIEPUMEHT)

Pasnenenne cmecu BemecTs

IIpuroToBneHue pacTBOPOB U pacueT MacCOBOM JI0JIM BEILECTBA.

[Ipu3Hakyu M TUIBI XUMHUYECKUX PEAKIIUN.

Tema 6. PacTtBopenne. PacTBopsbl. Peakunu HOHHOr0 00MeHa U OKMCJIUTEIbHO-BOCCTAHOBHUTEIbHbIE
peakuuu

PacTBOpeHune kak (pU3NKO-XUMHUYECKUI Mporiecc.



IlonsatTe o ruaparax M Kpucramwioruaparax. PactBopuMocts. KpuBble pacTBOPUMOCTH Kak MOJENb
3aBHCHUMOCTH PAacTBOPUMOCTH TBEPJIBIX BEIIECTB OT TeMIepaTypsl. HachleHHBbIE, HEHACHIICHHBIE U
IIEPECHIIIEHHBIE PACTBOPHI. 3HAUEHUE PACTBOPOB AJIsI IPUPOJBI U CENBCKOTO XO035HCTBA.

[TonsATHE 00 NEKTPOIUTUYECKON TUCCOLUALINH.

ONEKTPOIUTBl U HEIIEKTPOIUTHL. MeXaHu3M JUCCOLUALMHM IEKTPOJUTOB C PpA3JIUYHBIM TUIIOM
XUMHYECKOH cBsi3u. CTeneHb 3MEKTPOIUTUYECKOM auccouuauy. CHUiIbHBIE U ¢1a0ble 3JIEKTPOJIUTHI.
OCHOBHbBIE TOJOXEHUS TEOPUM BJIEKTPOIMTUYECKOM Juccounanuu. VOHHBIE ypaBHEHHs peakUuil.
VYcnoBust MpOTEKaHUsl peakMi 0OMEHa MEXY SJIEKTPOIIUTAMH 1O KOHIIA B CBETE€ MOHHBIX MPE/ICTABICHHH.
Krnaccudukanus HOHOB U UX CBOICTBA.

Kucnorsl, ux knaccupuxanms.

Jucconmanus KUCIOT U UX CBOMCTBA B CBETE TEOPUH DJIEKTPOJUTHUUECKON AMcCconHanu. MoeKyIIsspHbIE
Y MOHHBIC YPABHEHMSI PEAKLUI KUCIOT. B3auMonencTBrue KUCIOT C METAJIIaMU. DIEKTPOXUMHUUYECKUN L
HaIpsDKEHUHM METauioB. B3auMonencTBHEe KUCIOT € OKCHJAMHM METAJIOB. B3auMOIEeWCTBUE KHUCIOT C
OCHOBAHUSIMHU — peakiys HeWTpanu3anuu. B3zaumonelicTBre Kuciot ¢ consiMu. Mcnonb3oBaHue TabIuIbl
pacTBOPUMOCTH JJIs1 XapaKTEPUCTUKN XUMUYECKUX CBOIMCTB KUCIIOT.

Conu, ux Knaccupukanys W AUCCOLMALMS pa3IM4YHBIX TUHOB cojieil. CBOMCTBa cojieil B cBeTe TEOpUHU
JJIEKTPOJUTUYECKON JucconManui. B3aumMonencTBue cojied ¢ METaulaMM, YCJIOBHUS IIPOTEKaHUs JTUX
peakuuii. B3aumopelcTBue coiell ¢ KUCIOTaMH, OCHOBAHUSAMHU M COJISIMH. Vcrosib30BaHHE TaOJIMIIbI
PacTBOPUMOCTH JJIs1 XapaKTEPUCTUKN XUMUYECKUX CBOMCTB COJIEH.

O06o00u1ieHne cBeleHu 00 okcuIax, UX KiIacCu(UKaMU 1 XUMUYECKUX CBOMCTBaX.

I'eneTnueckue psAapl METAIOB M HEMETAUIOB. ['eHeTndecKkas CBsA3b MEXAY KJIAaCCaMHM HEOPraHUYECKUX
BELIECTB.

OKHCANTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIUH.

OmnpeneneHue CTENEHEH OKUCIEHUS s 3JEMEHTOB, OOpa3yIOIIMX BEIIECTBa pa3HbIX KIJIACCOB.
OKHUCIIUTEIF UM BOCCTAHOBHUTENL, OKHCJICHHE H BOCCTAaHOBJICHUE. Cocrasiienne OBP wMeTomom
3JIEKTpOHHOrO OanaHca. CBOHCTBA MPOCTHIX BEIIECTB —METAJUIOB M HEMETAJUIOB, KUCJIOT U COJIeH B CBETe
OKHUCJINTEIbHOOBOCCTAHOBUTENIBHBIX ITPOLIECCOB.

JemoncTpanum. VcnbiTaHue BemecTB U UX paCTBOPOB Ha 3JIEKTPONIPOBOJHOCTD. [IBUKEHHME OKpAIIEHHbIX
MOHOB B JIEKTPUYECKOM I10JI€. 3aBUCUMOCTb JIEKTPOIPOBOJIHOCTH YKCYCHOW KHCIIOTBI OT KOHLIEHTPALUU.
B3aumopeiictBue 1nuHKa C cepoil, consiHOW kucioTtod, xyopuaoM Meau (II). Topenuwe wmarnus.
B3auMozeicTBre XJIOPHOU U CEPOBOJIOPOIHOMN BOJBI.

JlabopaTopubie onbIThl. 17. B3aumozeiicTBue pacTBOopa XJIOpHAa HaTpus ¢ HUTpaToM cepebpa.ls.
IIOJIyYEHUE HEPAcTBOPUMOIO OCHOBAaHUS M B3aUMOJEHWCTBHE €ro ¢ kucinoramu. 19. B3anmopeiictue
KHUCIOT ¢ ocHoBaHmsaMmu. 20. B3auMmojeiicTBHe KHCIOT C OCHOBHBIMH okcuaamu. 21. B3ammopeiicTtBue
KHCIOT C MeTaulaMH. 22. BzamMopelicTBue KHUCIOT coisMu. 23. . B3aumogneiicTBue mienmoden ¢
kucioramu. 24. B3auMmomeiicTBue Iieoueil ¢ OKCHUIaMHM HeMeTaUIoB. 25. . B3aumMonencrBue menoden ¢
consimu.26. IlomydeHne M CBONCTBA HEPACTBOPUMBIX OCHOBaHUU. 27. . B3aumMmozeicTBHE OCHOBHBIX
OKCHIOB C KHCiaoTaMu. 28. . BzamMopmeiicTBHe OCHOBHBIX OKCHIOB ¢ Boxou. 29. . B3aumoneicrBue
KHCIIOTHBIX OKCHIOB ¢ menodamu. 30.  B3aumonelicTBue KHCIOTHBIX OKCHUIOB C Bomou. 31.
BzanmoneiictBue coiieii ¢ kuciaoramu.32. BsaumopelcTBue coiel ¢ menodaMu. 33. BzammopneiicTBue
coneil ¢ consiMu.34. BzauMmozeicTBie pacTBOPOB COJIEN C METaNIaMHU.

IIpakTukym. CBoiicTBa pacTBOPOB 3JIeKTPOJIMTOB

CBoOMCTBa KHCIOT, OCHOBAaHUM, OKCHUJIOB 1 COJICH.

Pemenue skcriepuMeHTaIbHBIX 3a7ay.

Coaep:xanue nNporpaMMal 110 XUMHMH 9 KJ1acc BKJIKOYAaeT:

Tema 1.001mast XapakTepUCTHKA XUMHYECKUX 3J1eMEHTOB U XUMHUYeCKUX peakuuii. (10 uacos)
[lepnonnueckuil 3aKOH M MEpHOAMYECKas cucTeMa Xumudecknx sieMeHToB . M. MenpaeneeBa B cBere
y4eHUs O CTPOECHHM aToMa, HUX 3HadeHHe. XapaKTepUCTHKa OJJIEMEHTa II0 €ro IIOJOKEHUIO B
MEPUOINYECKON cucTeMe XuMmHudeckux anemeHtoB J[. M. MenneneeBa. CBoiCTBa OKCHIIOB, KHCIIOT,
OCHOBAaHUH U COJIEH B CBETE TEOPUM AIEKTPOJIUTUYECKOW NHUCCOLMALMA M TIPOLECCOB OKHUCIICHUS-
BOCCTaHOBJIEHUs. ['eHeTHuuecKue psi/ibl MeTalia U HeMeTasuia.



[Tonatne o mnepexOoAHbIX 3yIeMeHTax. AMGOTepHOCTb. [€HeTHUecKuil psJ MEepexOomHOro 3JIEMEHTA.
XuMuyecKasi OpraHuzanus NOpupoAbl. XuMHYecKass peakiua. CKOpOCTh XUMHYECKOW pPEaKIUio
KaTaJau3aTophl U KaTalus3..

OkHCIIUTENTBHO -  BOCCTaHOBHUTENbHbIE peakuuu. Oxuciaenue. Oxuciaurens. BoccTtaHOBUTENb.
Boccranosnenue. PacctanoBka K03 GUIIMEHTOB METOIOM 3JIEKTPOHHOTO OayiaHca.

JlaGoparopuble onbiThbl. 1. [lonydyeHue ruapoKcHIa LMHKA W HUCCIEJOBAHME €ro CBOMCTB. 2.
MonenupoBanue noctpoenus [lepuonnyeckoii cuctemsl J[.M.MenneneeBa. 3. 3amellieHue Keae30M Meau
B pactBope cyibdata menu (I1). 4. 3aBUCUMOCTh CKOPOCTH XUMUYECKOW PEaKIUu OT MPUPOAbI peareHTa Ha
IIpUMepe B3aUMOJEHUCTBUSA KUCIOT C MeTallaMHu. 5. 3aBUCHUMOCTb CKOPOCTH XMMMUYECKOH peakluu OT
KOHLICHTPALlUH PEArupyroIINX BEUIECTB HA IPUMEPE B3aUMOICUCTBUS LIMHKA C COJITHOW KUCIOTOW pa3HOM
KOHLEHTpaluuu. 6. 3aBUCHUMOCTh CKOPOCTM XUMHYECKOW peakUMM OT IUIOIAJU COIPUKOCHOBEHMS
pearupyromux BemecTB. 7. MoJaeaupoBaHUe KUIALIEro CloA. 8. 3aBUCHUMOCTh CKOPOCTH XUMHUYECKOHN
peakiu OT TeMIIepaTyphbl Ha IpuMepe B3auMoaecTBust okcuaa meau (Il) ¢ pactBopoM cepHOi KUCIOTHI
pa3nuuHON Temmeparypsl. 9. PasnokeHue mepokcuaa Boaopoaa ¢ momoribio okcuaa maprania (1V). 10.
OOHnapyxeHue Kartana3sl B MUIIEBBIX NpoxaykTax. 11. MHruOupoBaHue B3auMOJCHCTBHS KHCIOT C
METaJUIaMH YPOTPOIIMHOM.

Tema 2. Metanasbl 16 yacoB ( 2 + np.pabomot)

[lonoxkeHne MeTauIOB B IEPUOAMYECKOM CHCTEME XHMMHYecKux d3ieMeHTtoB [J[. M. Menneneesa.
Meramnyeckas KpUCTAJUIMYECKas peleTka M MeTallIMuecKass XuMudeckas cBa3b. OOwmue ¢usnyeckue
CBOMCTBAa METAJIOB. XMMHUYECKHE CBOICTBA META/NIOB KaK BOCCTAHOBUTENEH. DJIEKTPOXUMUYECKUI psia
HAIpPsDKEHUH METAJJIOB M €0 MCIOJIb30BaHUE JJISl XAPAKTEPUCTHKM XMMUYECKUX CBOWCTB KOHKPETHBIX
MeTai1oB. Crioco0b! MOIY4YeHHs] METAJIIIOB: TUPO-, TUJIPO- U 3JeKTpoMeTaityprus. Koppos3us Merannos u
crocoObl 0OPHOBI C HEM.

OOmrast xapakTepUCTHKA INEJIOYHBIX MeTauioB. Metamisl B npupone. O0mue crnoco0bl UX MOMYYCHUS.
Crpoenue aromoB. lllenounble MeTaJIbl — MPOCThIE BELIECTBA, UX (PU3MUECKUE U XMMUYECKHE CBOMCTBA.
Baxuelinme coequHEeHNs MIETOYHBIX METAIJIOB — OKCHJIbI, THIPOKCUIBI U COIM (XJIOPHIbI, KApOOHATHI,
Cynb(aThl, HUTPATHI), UX CBOWCTBA M MPUMEHEHHE B HAPOTHOM X03s1iicTBe. Kanuiineie ynoopeHus.

OOmiast  xapakTepucTHKa 3JeMeHTOB riaBHOM moarpynmnsl Il rpynmel.  CTpoeHue  aToMOB.
[Ilenouyno3eMenbHBIE METAUIBI — TIPOCTHIE BEHIECTBA, WX (QHU3MUECKHE M XWMHUYECKHE CBOWCTBA.
Baxuelimme coenHEHUs IIETOYHO3EMENbHBIX METAIJIOB — OKCHABI, TMIPOKCHUABI U COJIU (XJIOPUBI,
KapOOHaThI, HUTPATHI, CyNIbdatel U hocdaTsl), UX CBOWCTBA U IPUMEHEHUE B HAPOIHOM XO034HCTBE.
Amromuauii. CTpoeHue aroma, GpU3MUecKue M XMMUYECKHe CBOWMCTBa mpocToro BemecTBa. CoelnHEeHHs
QTIOMUHMSL — OKCHJI M THUAPOKCHUI, HMX amQoTepHbIH Xapakrep. Bakueiine conu aatOMUHUS.
[IpuMeHeHNEe aIOMUHUS U €0 COCIUHEHUM.

XKeneszo. Crpoenue atoma, pu3HuecKre 1 XMMUUECKHE CBOMCTBA MMPOCTOT0 BellecTBa. [ eHeTnyeckue psiipl
Fe”* u Fe** KauectBeHmble peakuuu Ha Fe?* u Fe®'. Baxueiimme comn xeresa. 3HaueHHe Kemesa, ero
COCIMHEHM U CILIABOB B MIPUPOJIE U HAPOJIHOM XO3SHCTBE.

JemoncTpanuu. OOpasnpl MIETOYHBIX U IIEJTOYHO3EMENbHBIX MeTalioB. OOpas3ibl  CIUIABOB.
B3anMopeicTBrue HaTpus, JINTHS U KaJdblus ¢ BOAOW. B3auMozaeicTBue HaTpUs U MarHusi ¢ KUCJIOPOJIOM.
BiaumopeiictBue meramioB ¢ Hemeramiamu. [lomyuenue ruapokcuaos xenesa (1I) u (111).

JlabopaTopuble onbiThl.12. B3aumonelicTBue pacTBOPOB KHUCIOT W cojie ¢ Merautamu. 13.
OzHakoMyIeHME ¢ pynaMmu >kenesa. 14. OkpammBaHUE IJIAMEHM COJIIMU IIEJIOYHBIX  MeTauioB. 15.
[TonyuyeHnue rupokcuia KajablUsl U HCCIe0BaHuE ero cBoucTB. 17. B3auMopeilicTBue xenes3a ¢ CONIHON
kucinotoil. 18. Ilonyuenue ruapokcuioB xenesa (2), (3) 1 u3ydeHne ux CBOMCTB.

IpakTuyeckue padornbl: 1. [lonmyyeHue u CcBOMCTBA COCAMHEHHN METAUIOB. 2. DKCHEPUMEHTAIbHBIE
3a/1a4y 10 PaClIO3HABAHUIO U MOJYYEHHUIO COCAMHEHUI METAJIOB.

Tema 3. Hemeranabl 25 yacos ( + 4 np.padothi)

OOmiast xapakTepuCTHKa HEMETaJUIOB: IoyiokeHue B Ilepuonuyeckoil cuctemMe XMMHUYECKHUX 3JIEMEHTOB,
OCOOCHHOCTH CTPOEHHUSI aTOMOB, AJIEKTPOOTPHIATENbHOCTh. KpucTamindyeckoe CTpOEHHE HEMETANJIOB -
IIPOCTBIX BelecTB. AtoTponust. PU3ndecKkue cBOWCTBAa HEMETAIIIOB.

Bonopoa. ITonoxenne B [lepnoandeckoi cucTeMe 3JIEMEHTOB, CTPOEHHUE aTOMa U MOJIEKYJIbl. DU3nyecKkue
U XMMUYECKHE CBOMCTBA BOJOPOA, €T0 IMOJyYCHUE U IPUMEHEHHUE.



Bona. Ctpoenne Momnekynsl. Bomoponnas xumudeckasi CBs3b. (DU3MUYECKHE CBOICTBAa BOJbI, aHOMAJHH.
XuMUYECKre CBOMCTBA BOJbI. KpyroBopoT BobI B mipupoae. Bogoouuncrka.

OOmrast xapakTepucTuka rajgoreHoB. Ctpoenue atomoB. IIpocTeie BemecTBa MU OCHOBHBIE COCIUHEHUS
raJloreHoB, ux cBoiicTBa. KpaTkue cBenenust o xiope, opome, ¢prope u none. [Ipumenenue ranoreHoB B
HapOJHOM XO35IUCTBE.

Cepa. Ctpoenne aroma. AJUIOTPOIMs, CBOMCTBA W NMPUMEHEHUE POMOMYECKON cepbl. OKCUIBI Cephl, UX
II0JIyYE€HUE U CBOMWCTBA, npuMeHeHue. CepHasl KUCIOTa, €€ COJIM, IPUMEHEHUE B HAapOJHOM XO35HCTBE.
[Ipon3BOACTBO CEpHOM KUCIIOTHI.

A3zor. CTpoeHue atoMa M MOJEKYJbl, CBOWCTBAa MPOCTOrO BEIECTBA. AMMHAK, CTPOCHME, CBOMNCTBA,
nonydeHue u npumeHenue. Oxcuabl azora (2) u (4). A30THas KUCJIOTa, €€ CBOWCTBA M NPUMEHEHHE.
HutpaTsl ¥ HUTpUTHI, mpobiieMa WX COJAEP)KAaHHUS B CEIbCKOXO3SHCTBEHHOW MPOIYKIHMU. A30THBIC
ya00peHus.

®ocdop. Crpoenue aroma, cBoiictBa Oenoro u kpacHoro ¢ochopa, ux npumeneHue. OCHOBHBIC
coenuHeHHs: okcu ocdopa (5) u oprodochopnas kuciaora, pocharsl. DochopHbie y10O0peHHUs.
Yrnepon. CtpoeHue atoma, alIOTpONHs, CBOMCTBA MoauduKaiui, npumenenne. Oxcuapl yriepoaa (2) u
(4), ux cBoiicTBa U nmpuMeHenue. KapOoHaThl: KaJlbLUT, COJa, MOTAI, UX 3HAUEHUE B MPHUPOAE U JKU3HU
4eJI0BeKa.

Kpemuuii. Ctpoenue atoMa, KpUCTAITUYECKUIT KPEMHHM, €ro cBOWCTBA U mpuMeHeHne. OKCHII KpeMHUs
(4), ero mpupoansie pasHOBUAHOCTH. CHIMKATHl. 3HAYCHHE COCIMHEHHNA KPEMHUS B )KMBOH M HEXHBOMH
npu poze. [loHaTre o CUIMKaTHON MPOMBIIIUIIEHHOCTH.

JemoncTpanun. OOpasubl rajJoreHoB — IPOCTHIX BELIECTB. B3anMonelcTBHE TrajoreHOB C HaTpHUEM,
anmoMuHueM. BeiTecHeHue XxjopoMm Opoma M iola M3 pacTBOPOB HMX cojeil. BzammoneiicTBue cepbl
METaJUIAMM, BOJOPOJAOM M KHCIOPOAOM. B3anMOnencTBHEe KOHLICHTPUPOBAHHOM a30THOW KHUCIOTHI C
Mezpto. [lornomienne yrieMm pacTBOPEHHBIX BEIIECTB U ra30B. BoccTaHOBIeHHE MEIU U3 €€ OKCUA YTJIEM.
OOpa3ipl MPUPOIHBIX COSAMHEHUH XJopa, cepsl, (hocdopa, yriaepona, kpemHus. OOpas3ibl BaXHEUIIHX
JUI HApOIHOTO XO3scTBa Cynb(}aToB, HUTPATOB, KapOOHATOB, GocdaroB. OOpa3Ibl CTEKIA, KEPAMHKH,
[[EMEHTA.

JlabopaTopuble onbiTbl. 19. Ilomyuyenue wu pacno3naBanue Bojaopona. 20. HccinenoBanue
MOBEPXHOCTHOTO HATsHKeHUsI BoAbL.2 1. PacTBopeHre nepMaHranara Kaivs WM MEJHOTO Kylopoca B BOJIE.
22. T'maparanmst 00e3BOKEHHOTO cynbparta mMeau (2). 23. M3rotoBieHue THIICOBOTO OTMedaTka. 24.
O3HakoMJIeHHE ¢ KOJJIEKIUEeH OBITOBBIX (PUIBTPOB. 25. O3HAKOMIIEHHE ¢ COCTAaBOM MUHEPAIbHON BOJIBI.
26. KauectBeHHasi peakius Ha rajoreHuUA-ToHbL27. IlomydeHue W pacmo3HaBaHuwe Kuciopona. 28.
I'openue cepsl Ha Bo3ayxe U B kuciopone.29. CpolicTBa pazbaBiieHHON cepHoW kucaoTel. 30. M3ydyeHue
cBoiicTB ammuaka. 31. PacnosnaBanue coneit ammonusi. 32. CBoiicTBa pa30aBlIeHHON a30THON KHUCIOTHI.
33. Bzaumo/eiicTBue KOHIIEHTPUPOBAHHON a30THOM KUCIIOTHI ¢ Menbto. 34. I'openue gochopa Ha Bo3ayxe
u B kuciopoje. 35.PacnoznaBanne gocdaron. 36. ['openue yris B kucnopoe. 37. [lomyuenue yronpHOM
KUCIOTBl M u3ydeHue ee cBoicTB. 38. Ilepexon kapOonaTtoB B ruapokapOoHaTsl. 39. Paznoxenue
runpokap6onara HaTpus. 40. [lonyyeHre KpeMHUEBOM KUCIOTHI U U3yYEHUE €€ CBOICTB.

IIpakTnuyeckue padorsl.3. Pemenne skcnepuMeHTaIbHBIX 3aaa4 o Teme «lloarpynma kucimopona». 4.
Pemienue skcnepumeHTanbHbIX 3amady no teme «lloarpymma asora u yriepomax». S. Ilomydenwue,
cobupaHue, paclio3HaBaHUe ra3oB. 6. ['eHeTHuecKue CBA3H, OCYIIECTBICHHE LIEMOYKH MPEBpaIeHUu i

Tema 4. OOoOmeHue 3HAHHMII MO XMMHMHM 3a KYpPCc OCHOBHOW mmkoJbl. I[loaroroBka k
rocyrapcrpeHHoi urtoropoii arrecrannu (I'HA) 5 yacos

Ilepnonnueckuin 3axkoH u Ilepuommueckas cucrema xumudeckux 3ieMeHToB J[.M.MeHnneneesa.
3aKOHOMEPHOCTH M3MEHEHHUsS] CBOWCTB AJIEMEHTOB, MX COCJUHEHUIH B CBETE MPEICTaBJICHUI O CTPOCHUU
aTOMOB. 3HAYEHHE NEPUOINUECKOT0 3aKOHA.

Buasl XMMHUYECKOH CBSI3M M TUIBl KPUCTAJUIMYECKUX PEHIETOK. B3auMOCBs3b CTpPOEHHMS MU CBOMCTB
BELIECTB.

Knaccudukanus XMMUYECKUX peakLUui MO pa3iuyHbIM Npu3HakaM. CKOpOCTh XUMHUYECKOW peakiuu U
¢dakTopsl, BIusA0mKe Ha Hee. OOpaTUMOCTh U CIIOCOOBI CMEUIECHHS] XUMUYECKOTO PaBHOBECHSL.

ITpocThle U cliokHBIE BemiecTBa. MeTauibl 1 HeMeTalbl. [ eHeTnyeckue psbl U KJIacChl COEAMHEHUH.
IIpoexTHasi AesAITEILHOCTD. 6 YacoB.



I1l. TemaTu4yeckoe NIAHNPOBaAHUE
2 yaca B HeJeJ110 68 yacoB

8 kJace
paszzaen Tema Kon-Bo | BTom | B Tom
qaCcoB YUCJIC YUCJIC
K/p /p
| Beenenue 6 2
| ATOMBI XUMHYECKHX DJIEMEHTOB 10 1
Il IIpocTsle BemecTa 7 1
v CoenuHeHnsI XUMUYECKUX DIJIEMEHTOB 14 1 2
V W3mMenenus, npoucxoasume ¢ BeleCTBAMHU 11 1 1
VI PactBopenue. PactBopsl. Peakiinu nonnoro ooMeHa u 16 1
OKUCJIUTEITHhHO-BOCCTAHOBUTEIIbHBIE PEAKIIUU
PednexcuBnas daza
Vi HToroBoe moBTOpEeHKE, IEMOHCTPALMS JIMYHBIX TOCTHXKCHUI 4 1
yaanmxcs
UTOTO 68 5 6(5)
dopMa UTOTOBOM aTTECTAIIMK — KOHTpOJIbHas padoTa B popmare OI'D
TemaTH4yeckoe MIAHNPOBAHUE
2 yaca B HeJeJdI0 68 yacos
9 kaacc
pasnen Tema Kom-eo | Btom| B Ttom
4acoB YUClIe | YHCIe
K/p n/p
| Beenenue. O0mias xapakTepucTUKa XUMHUECKHUX dJIEMEHTOB U 10 1
XUMHYECKUX PEAKIUI
| MeTramisl 18 1 2
1 HemeTaminl 29 1 4
Pe¢nexcuBHas ¢aza
v HroroBoe nmoBTOpeHne S)
ITpoekTHas nesTENbHOCTD 6
HUTOTO 68 3 6




KanennapHo-reMaTu4eckoe nJiaHMPOBaHUE
2 yaca B HeJeJII0

(8 ki1acc)
No Tema ypoxka Tun | n/3 Bun O6opynoBanue JaTa
ypoKa KOHTPO [Tnay daxt
JIs1
1 | [Ipenmer xumum, Beox | §1,2| texymmii | J{.KOMIEKIUSI MaTEPUAJIOB U U3/1EIINY]
BElIeCTBa HBIH u3 crekia u Al
Jl.1cpaBHEHUE CBOWCTB
TB.KPHUCT.BEIIECTB U PACTBOPOB
2 | [IpeBpaiienue UHM | §2,3| texymuii | Jl.B3aumoieicTBHE MpaMopa C
BelecTB. Poib xuMun kuciotou. [lomyTHeHHE U3B.BOJIbI
JI2.cpaBHEHuUE V ncniapeHust BOJbI U
cnupra
3 | Ilpaktuueckas padota | [Ip/p [p/p O6opynoBanue K pabote
No «3nakoMcTBO € Hccnen
nabopat.obopya. u ped.
Th»
4 | Ilepuoguyeckas KY §4,5| Texymuii | Tabnuua J[.M.Menneneena
cucreMa. 3HaKHU X.J.
5 | Xumnueckue YHY | §6 | texymmii | Tabnuna J[.11.Menneneena
dopmyiel, Ar, Mr
6 | MaccoBas goasg IIpon. | §6 | ®poHT. Ta6nuua /.M. Menneneena
JJIeMEHTa B
COEJIMHEHUU
7 | OcuoBueble ceeaenusi o | UHM | §7 | texymmii | J{.Mo1emu TOMOB
CTPOEHUH aTOMOB JI3. MogaenvupoBaHue MpUHIIMIIA
ckaH. Mukpockona
8 | U3oTonnl YHY | §8 | ®ponr. Ta6nuua /.M. Menneneena
9 | Crpoenue KY §9 | rexymuit | Tabnuna [.M1.Menneneena
AIEKTPOHHBIX
000J109€K aTOMOB X.D.
10 | Ilepuoanueckas np §10 | rexymuit | Tabnuna [.M1.Menneneena
cucreMa XD U
CTPOEHHE aTOMOB
11| Monnas xumnueckas | YII §10 | rexymuit | Tabnuua J[.11.Menneneena
CBSI3b
12 | KoBanenTHasg NHM | §11 | rexymmii | Tabnuma J.11.Menneneena
HETOJISIPHAS] XUM.CBSI3b
13 | KoBanentnas nonsipuas Ilpoa. | §12 | texymmii | Tabnuna [I.M1.Menneneena
XUM. CBSI3b
14 | Metamnuueckas cBs13b | KY §13 | Texymmii | Tabnuna J[.M.Menneneena
15 | O600meHue 1 VII temarnued Tabnuna JI.M1.Menneneena
CHUCTEMaTU3aIus KU
16 | KoutponbHas padora | KO K/p Tabmuua J[.11.Menneneena
Nel «ATOMBI XUM.
AJIEMEHTOBY
17 | IIpocTeie BemecTBa NHM | §14 | Texymmit | . oOpasust Me
METAJLIBI JIS.o3HakomIEHUE
¢ koJuiekiuen ME
18 | [Ipocthie BemectBa - | YHY | §15 | rexymmii | J.00pa3ipl HEMETAIOB

HEMCTAJJIbI

JI6. o3HakoMiIeHHE




¢ xkoiuteknueit Heme

19 | KomnuaectBo BemiectBa.| KY §16 | Tekymmii | . HeKOTOpBIE BElIECTBA B
Momns. Monsipras KojuuecTBe 1 Moib
macca
20 | MonsipHslii 00beM [Tpox. | §17 | Texymuit | popmyb
ra3oB
21 | Pemenue 3aga4 no np §17 | Texymuit | popmynbl
dbopmyie
22 | O60061EeHNE U VII Temarny.
CUCTeMaTU3aIHs
3HAHUU
23 | KorrponwsHas padora | KO ®poHT.
No2 «IIpocthie /p
BEIECTBA»
24 | CrerreHb OKHUCICHHUS. NHM | §18 | Texymmit | Ta6nuna J[.M1.Menneneena
bunapssle coenuHeHUs
25 | Okcunpl.JIeryune [Tpon. | §19 | rexyuwmit | . oOpa3iibl OKCHUIOB
BOJIOPO/IHBIE JI7.03HaKOMIIEHHE C KOJUIEKLIUEN
COEIMHEHUS OKCHJIOB
JI8.03HakomiieHnE CO cBOMCTBAMU
NH;
JI9. Kau. peakius Ha yriekuc.ras
26 | OcHoBaHus KY §20 | Texymuii | [. 06pa3isl OCHOBaHUM, U3MEHEHHE
OKPACKH MHJIMKATOPOB
27 | Kucnotsl [Tpon. | §21 | rexymwmit | J. oOpa3ibl KUCIOT, U3MEHEHHE
OKpacKH MHJIUKATOpoB, pH
JI10.onpenenenune pH pactBopos (3)
JI11. onpenenenne pH Ha cpese
IUIOJIOB
28 | Conu KY §22 | Texymuii | . o6pa3iusl coneit
JI12. O3HakoMIIeHHE C KOJUIEKIUEH
coJIel
29 | Conu kak mpou3BoHbl Ypok- | §22 | texymwmii | JI. Tabnuia pacTBOpUMOCTH
KHMCJIOT M OCHOBAHMM | IIPAKTH
KyM
30 | OcHOBHBIE KIACCHI HNHM Texymuit | Tabnuua J[.M1.Menneneena
HEOPraHUYECKUX
BELIECTB
31 | AmopodHsbie u KY §23 | Texyuwmii | . MOAEIN KPUCT.PEIIETOK
KPUCTAJUIMYECKUE JI13. O3HaKkoMIICHHME C KOJIIEKIUEH,
BEIIECTBA M3rOTOBJIEHUE MOJIeNIEN Kp.pell.
32 | YucTsle BemecTsa u ITpon. | §24 | Texymuii | . mpuMeEpHI YUCTHIX BEIIECTB U
CMECH BEIIECTB. 25 cMecei.
JI14. O3HakomieHue ¢ obpa3amu
TOPH.TIOPO/IBI
33 | Paznenenue cmecei, YHY | §26 | Texymnii
OUHCTKa
34 | npakTrueckas pabora | n/p ®ponr. | O6opynoBanue k padbore
No2 «Ouncrka nos. n/p
COJIN»
35 | MaccoBas u oobemuast | [Ipox. | §25 | Texymuid

J0JI1 KOMIIOHCHTA B
CMECHU




36 | IIpaktuueckas padora | [1/p @®pont. | OGopynoBanue K padore
Ne3 «IIpuroroBnenue /p
PacTBOPOB C 3aJaHHOU
W BellecTna »
37 | Kontponbhas padora | KO Temaruu.
Ne3 «Coenunenus K/p
XUMHYECKHUX
AJIEMEHTOB
38 | 3akoH coxpaHeHus KY §272 Texkymmii
Macchl BEUIECTBA. 8
XUM.ypaBHECHUS
39 | CocraBiieHHE XUM. KY §28 | rexymuit | Kaprouku ¢ 3aanusiMu
ypaBHEHUH
40 | Pacuersl 110 npP §29 | Tekymuii | 3alaYHUKHU
XUMHYECKUM
YpaBHEHUSAM
41 | Peakumu paznoxenwns. | [Ipox. | §30 | rexkymmii | J.paznoxernne KMnO,, Hy0,,
[TousTHE O V U Cu(OH),
KaTajan3aTopax
42 | Peakuuu coequnenus. | KY §31 | Texymuii | [. ropenune Mg
LEMOYKH TIEPEXO0I0B J.15.
npokanuBanue Cu B TIeMeHU
CIIUPTOBKHU
43 | Peaxkuuu 3amemmenusa. | UP §32 | Texymuii | J. B3aumoaeiicTBrue pa30d.KUCIOT ¢
Pan aktusHOCTH Me Me
JI.16 Fe +CuSO,
44 | Peakuuu oOMeHa. WHM | §33 | rekymuii | .Cu(OH), +HCI
[TpaBuno bepromie CuO + H,S0,4
HEUTpAIU3aLHS
45 | Tunsl xum. peakiuii Ha| YHY | §34 | Tekyumii | rugponus
IIPUMEPE CBOWCTB BOJIBI
46 | IIpakTnueckas pabota | n/p @ponr. | O6opynoBaHue kK padborte
Ned4 «IIpuznaku u n/p
THUIIBI X.p»
47 | O0006menue mo teme | KII3Y TemaTnu.
H
48 | KontponbHas padora | KO ®poHT.
Ned «3menenus, K/p
IIPOUCXOAIINE C
BEIIECTBAMMY
49 | PactBopenue kak ¢p/x | UHM | §35 | rekymuit | [ICXD, Tabnuia pacTBOPUMOCTH
porecc.
PactBopuMOCTB
50 | DAEKTPONUTHI U KY §36 | Texymuit | [A. ucnibITaHKE PacCTBOPOB Ha
HEDJIEKTPOJINTHI. AJIEKTPONPOBOIHOCTD
51| OcHoBHble nonoxenus | KY §37 | ®pont. | M. 3aBUCUMOCTH
TO/ AIEKTPONPOBOJIHOCTH OT KOHLIEHTD.
52 | oHHbIe ypaBHEHHUS Ipon. | §38 | rexymmii | JI.17. NaCl + AgNO;
53 | Kucnortsl B cere T/, | KY §39 | rexymmii | JI.18.momyuenue Cu(OH),, ¢
kiaccud, cBoiicTBa KHUCJIOTaMHU
JI.19.xucnora ¢ o0CHOBaHUEM
54 | Kucnoter B cete TOJI, | KII3Y | §39 | Texymmii | JI.20 kucnota + MeO




KJIacc, CBOICTBa H JI.21 + Me
JI.22 + conp
55| OcHoBaHUd B CBETE NHM | §40 | rexymmii | JI.23mienoup +kuciora
TO/1, knaccud, cB-Ba J.24 menousr +HemeO
56 | OcHOBaHUA B CBETE KII3Y | §40 | rexymmii | JI.25 menous+ cotib
TO/1, xknaccud, ce-sa | H JI.26 nonydenue H/p OCHOBaHUS
57 | Okcuppl, kaaccud., KY §41 | rekymuii | JI.27MeO +kuc.
CBOMCTBa J1.28 MeO+Boga
JI.29HemeO + mienousn
JI1.30 HemeO+Boga
58 | Comu B cete TO/, NUHM | §42 | rexymmii | JI.31 + kucnota
KJIacc, CBOICTBa J1.32+ 11enoun
JI.33+conb
JI.34+ Me
59 | I'eneTnueckas cBI3b KY §43 | Texymuii | Tabiuna
MEXy KlaccaMu
COCMHEHUI
60 | [IpakTuueckas padora | r/p ®poHT.
No5 «['enetud. cBsI3b I/p
MEXy KIaccaMu»
61| OBP NHM | §44 | texymuit
62 | YnpaxHeHue B KII3Y | §44 | Texymmit
coctasiennu OBP H
63 | CpoiictBa BemectB ¢ | KY §44 | Texywmuii
ceere OBP
64 | CoiictBa BeuiectB ¢ | KII3Y | §44 | Temar.
ceere OBP H
65 | O6o01eHuE U KII3Y Temar. 3alayHUKH, KAPTOUKH
CHCTEMATHU3aLHU 110 H
Kypcy
66 | O6061EeHe U KII3Y Temar. 3ajauHUKH, KAPTOYKU
CHCTEMATHU3alHUs 110 H
Kypcy
67 | Utorosas kouTpoibHas KO ®poHTaNb
pabota K/p
68 | Ananus u koppekuus | Kopp. Temar.

NHM — ypok n3yuyeHuss HOBOro Marepuana
YHY — ypok yCBOCHHS HaBBIKOB U YMEHUU
[IponyKT. — IPOAYKTUBHBIN YPOK
WP — ypok nccrienoBaHus U pediaexcuu
KV — koMOuHUpOBaHHBIN YpOK
VIIp. — ypOK-IIpaKTUKYM
KO — KoHTpOIIB, O1IEHKA, KOPPEKLUS
KII3VH — ypok xommuiekcHoro npumenenust 3YH




KaJIEHI[apHO-TeMaTI/I‘leCKOE IJIAHUPOBAHUEC
(2 yaca B Hef1e110)

9 knace
No Hara | arta Tema Jomaraee Bun
wiad | gaxT 3agaHne KOHTPOJIA
Beenenne. O0mas xapakTepucTHKA XUMUYECKHX 3JIEMEHTOB M XUMHYECKUX peaKkuuii
(9 yacoB)
1 XapakTepuCTHKA 3JIEMEHTA MO0 €T0 MOJ0KEHUIO B §1 TEKYLIUI
ITepuoauueckoil cucreme.
2 XapakTepUCTHKA 3JIEMEHTA IO €T0 MOJ0KEHUIO B §1 TEKYLIUI
ITepuoauueckoil cucreme.
3 CBoiicTBa OKCHJIOB, KHCJIOT, OCHOBaHH. AM(OTEpHBIE §2 TEKYIIHH
OKCH/JIbl U TUAPOKCHIBL.
4 ['eneTnueckue psijibl METAJJIOB U HEMETAJJIOB 83 TEKYIIUH
3) XuMHU4YecKasi OpraHu3alys ;KMBOM U HEKUBOU IIPUPOIBI §4 @®poHT. 110
1/3
6 Knaccugukarus XuMHUUECKUX peakuii 0 pa3InIHbIM ®poHrT. c/p
IpU3HAKaM
7 IToHsATHE O CKOPOCTH pEAKLIMH §5 TEKYIIUI
8 . Karanus u xarainuzatopsl §6
9 O06001IeHNe W cUCTeMaTH3aIMs 3HAHUH TEKYIIUH
10 KonTponbhas padota Nel «O01as xapakrepucTuka Temaruny.
XMMHUYECKHX 3JIEMEHTOB U XUMUYECKUX PEaKIHi»
11 [TonmosxeHne MeTayuIoB, 00IMe PU3NIECKIE CBOHCTBRA §7,8,9 | texymmmii
12 CmuiaBbl §10 cpc
y4€OHUKOM
13 O0111Me XUMHUYECKHE CBOMCTBA METAIIIOB §11 TeKYIIHi
14 XUMHAYECKHUE CBOMCTBA METALJIOB. P aKTUBHOCTH §11 TEeKYILIUI
METAJIJIOB
15 Mertaisl B npupoje, o0Iue crnocoObl MoyuyeHne §12 | Texymuit
16 Koppo3usi, criocoOb! 3anmTh §13 ®poHT.
c/p noMe
17 OO11ast XapakTepUCTHKA LIEIOYHBIX METAJIJIOB §14 | Texymuit
18 CoenHEeHNs 1IET0YHBIX METAILIOB §14 | Texymmii
19 OO61as xapakTepuCTHKa METAJUIOB 2 IPYIIIbI §15 @poHT.
c/p noMe 1
20 Baxwneiimme coeJUHEHNS MIET0YHO3EMENbHBIX §15 | Texymmii
METAJIOB
21 ATIOMUHUH, €T0 CBOMCTBA §16 | Texymuit
22 CoeavHeHUs aTIOMUHUS §16 | Texymuit
23 [Tpaktndeckas padora Nel «[lomydyeHne coennHeHMA [pakr./p
METAJUIOB, U3YUYE€HUE HX CBOMCTBa»
24 XKerneso, ero cBoiicTBa §17 | Texymmii
25 I'enernueckue psapl kene3a 2 u 3. Baxueiimme com. §17 TeKYIIUH
26 [Tpaktuyeckas padora Ne2 «DKcriepuMeHTalbHbIE [Tpakr./pab
3aJ]a4M [0 pacCO3HABAaHUIO COSMHEHHI METaJJIOB
27 0O606m1eHne mo TeMe «MeTaTb §11-17




28. Kontposbhas padota No2 o reme «MeTabi Tematuny.
@DpOHT.
Hemeramnsl 25 + 4 nip. paboThl
29 Hewmerannsl: aromsl U npocTtslie BemecTsa. Kucnopog, §18 | Texymmii
030H, BO3JTyX
30 Bonopon §19 | Texymmit
31 Bona , cBoiicTBa, 3HAUCHUE B )KU3HH YECIOBEKA. 20,21 | c/p ¢ yuebOH,
32 OO0m1as XapaKTepUCTUKA TAJIOTCHOB §22 | Texymmit
33 CoenmHEeHNS TaJIOTEHOB §23 | Tekymui
34 [Tonydenue rajioreHoB. buonornueckoe 3Ha4eHUE U §24 | ®poHT.
MIPUMCHCHUE TECT
35 .Kucnopoa. Cocras Bo3ayxa §25 | Texymmit
36 Cepa, pusudeckre U XUMUYECKUE CBOKCTBA §26 | Texymmii
37 CoenuHeHus cepsl §27 |c/p
y4€OHUKOM
38 CepHasi KUCJIOTa KaK OKUCIIUTENb, MOJTyYCHHE §27 | @poHT. c/p
39 [TpakTudeckas padora Ne3 «IKcriepuMeHTaIbHBIC 337291
0 MOATPYIIE KUCIOPOa»
40 A30T, CTPOCHHE U CBOWCTBA §28 | Texyrmii
41 AMMUaK, CTpOCHHE U CBOMCTBA §29 | Texymmit
42 Conu aMMOHUS §30 | Texymmii
43 KucnopoHable coequHeHns a3ora §31 | Texymmit
44 A30THasi KUCJI0TA KaK OKUCIIUTENb, I0Jy4YEHUE §31 | ®poHT. c/p
45 dochop, coenuHeHus1, yI0OpCHUS §32 | Texymmii
46 Perenue 3aa4 u ynpaxHeHHi 10 11/T a30Ta §32-31| Texyumit
47 Yriepon, aluioTponusi, CBOMCTBa §33 | Texymmit
48 Okcuabl yraepoaa §34 |c/pc
y4€OHUKOM
49 YroapHas KUCJIOTA U €€ COIU §34 | Tekymmii
50 [Tpaktuyeckas pabora Ne4 «[lomydenue, cobupanue u n/p
pacrio3HaBaHHE Ta30By»
51 Kpemnuii, ero coequHenus §35 | Texymmit
52 CwMkaTHasi TPOMBIITUICHHOCTh §35 | Texymmit
53 Pemenue 3a1a4 u ynpaxxHeHUi 10 1/T yriiepoaa §35 | Lemouka
c/p
54 [TpakTnyeckas pabora NeS»DKkcrepuMeHTaIbHbIE 331241 n/p
no noarpynmam N u Cy
55 O06o011eHne 3HaHU|
56 KonrtponbHas pabora Ne3 «HeMeTaJuIb» (GpOHT.
57 [Ipaktrueckas padota Ne6 «I'enHeTnueckue CBs3H, /p
OCYIIECTBIICHUE IIETIOYKHU MPEBPAIICHUI
O06001eHre 3HaHNI 110 XMMHUH 33 KYPC OCHOBHOM TIKOJIBI -5 4acOB
58 [Tepuoanueckas cucrema JI.M1.Menneneesa u crpoeHue §36-37
aToma
59 Knaccudukanus u cBoiicTBa HEOPraHNUECKUX BEIIESCTB §41-42
60 OKHCITUTEIIEHO-BOCCTAHOBUTEIBHBIC PEAKITHH §40
61 Pabora ¢ Tecramn 39,38
62 Pabora ¢ Tecramu DpoHT.

IIpoexTHas nesATenbHOCTh - 6 4acoB

63 | \

‘ XHUMHS ¥ IPUPOAA




64

XuMHs BOKPYT HAC

65 [TepcnieKTUBBI pa3BUTHS XUMHH

66 3a cTpokoii buorpadun

67 OCHOBHBIC TIPOMBIIIJICHHBIC TPOU3BOJICTBA
68 3aKITIOYNTEIBHBIN YPOK




