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IlosicuuTe/IbHAS 3amuCcKa
Cpok peanuzanuu:9 mecsues, 8 kiacc.

Pa0oyasi nporpaMmMa BHEYPOYHOIl JeATEJbHOCTH 1O Y4eOHOMY MpEeaMeETy
«Xumus» paspabotaHa B CcooTBEeTCTBHM ¢ DeaepalibHBIM TOCYJapPCTBEHHBIM
00pa3zoBaTeIbHBIM CTaHAPTOM O0IIET0 00pa30BaHUS.

B cooTBeTrcTBHM ¢ 3THMH JOKYMEHTaMH OOYydYaromiuecs JODKHBI OBJIAJCTh
npuéMaMu, CBSI3aHHBIMU C OINpPEACICHUEM TOHSITHI: OTpaHUYUBATh WX, ONHCHIBATH,
XapaKTepru30BaTh W CpPaBHUBATh. TaK KaK XUMHsS — HayKa JKCIICpUMCHTAJbHAs,
oOydJarommecs: JOJDKHBI ~ OBJIAQJETh TAaKUMH  IIO3HABAaTCIbHBIMH  YYCOHBIMHU
JNCUCTBUSAMHU,  KAaK  JKCIEPUMEHT,  HAOJIOJeHUEe,  HW3MEpEHWEe,  OIHMCAHHE,
MOJIETMPOBAaHKE, TUIIOTE3a, BBIBOJ. B mpoliecce m3ydeHust kypca y oOydarommxcs
NpOJOJKAIOT  (DOPMHUPOBATHCS  YMEHHS ~ CTaBUTh  BONPOCHI,  OOBSCHSTH,
KJIacCH(UIIMPOBATh, CPaBHUBATh, OMNPEAECNIATh WCTOYHMKHA WH(POpMAIMHU, IIOJNydYaTh |
aHAJM3UPOBATH €€, TOTOBUTh HHPOPMAIIMOHHBIN MTPOYKT, MPE3CHTOBATh €T0 U BECTH
nuckyccuto. CrieoBaTeNbHO, JEATEIbHOCTHBIA IMOAXOA B HW3YYECHUH XUMHUHU
CIIOCOOCTBYIOT ~ JOCTHKEHUIO JIMYHOCTHBIX, TMPEAMETHBIX U MeETalpeaMETHBIX
o0pa3oBaTeIbHBIX PE3YIHTATOB. Ja€T BO3MOXHOCTh POSBUTH TBOPUECTBO, PACKPHIThH
CBOI MOTEHIIUAJ, TyTh K CAMOCOBEPIICHCTBY U CaMOpEaIU3aIluu JIMYHOCTH.

B ocHOBY Kypca I0JIOKEHBI CACAVIOIINES WIEH.

¢ MaTCPHUAJIbHOC CAMHCTBO U B3aNMOCBA3b 00BEKTOB U SIBIICHUI IIPpUPOIELI;

® Beyllas POJiIb TEOPETHUECKUX 3HAHUN JJI1 OOBSICHEHUS U TIPOTHO3UPOBAHMS
XUMHUYECKHX SIBJICHUM, OLICHKN UX MMPAKTUYECKON 3HAYNMOCTH;

® B3aWMOCBSI3b KAUECTBEHHOW U KOJWUYCCTBCHHOH CTOPOH XHMHYCCKUX
00BEKTOB MaTEepUATBHOTO MUPA;

® pa3BUTHE XMMUYECKOW HAyKHM M TPOU3BOACTBO XHMMHUUYECKHX BEIIECTB M
MaTepHaJIOB JIJIsl YAOBIECTBOPEHHs HACYIIHBIX MOTPEOHOCTEN YeJoBeKa U OOIIEeCTBa,
penieHus TI00aNbHBIX TPOOIEM COBPEMEHHOCTH;

¢ TCHCTHYCCKAA CBA3b MCIKY BCIICCTBAMM.

OTH WAEW DPEATU3VIOTCI B KVYPCE XHUMHHM OCHOBHOM IIKOJBI ITYTEM
JTOCTUYKEHUS CIEVIONINX HEeJeH:

* hopmuposanue y yaanmuxcs XUMUYECKON KapTUHBI MUPA, KAK OPTaHUYECKOU
YaCTH €T0 LEJIOCTHOW €CTECTBEHHOHAYYHOU KapTUHBI;

* pazeumue TO3HABATEIIBHBIX HHTEPECOB, MHTEIUICKTYaJIbHBIX W TBOPUYECKHUX
CIOCOOHOCTEM ydJaluxcsi B MPOIECCe U3YUYCHUSI UMU XUMUYECKOW HAyKU U €€ BKiIaaa
B COBPEMEHHBII HayYHO-TEXHUYECKUU MpOrpecc; GOpMUPOBAHUE BAKHEHIITUX



JIOTUYECKUX OIepaluii MBIIUICHUs (aHaIu3, CUHTE3, 0000IIeHUE, KOHKpETHU3aIusl,
CpaBHEHHE U Jp.) B IPOLIECCe MO3HAHUS CUCTEMbl BAXKHEHIIINX MOHSATUN, 3aKOHOB U
TEOPHIl O COCTaBE, CTPOCHUU U CBOMCTBaX XUMHYECKUX BEIIECTB;

* gocnumanue yOeKI1EHHOCTU B TOM, YTO IPUMEHEHHUE MOJIYUCHHBIX 3HAHUN U
YMEHUH MO XUMHH SIBI€TCA OOBEKTHBHOM HEOOXOAMMOCTBIO il Oe30macHOu
paboThI C BelleCTBAMHU U MaTepuagaMu B ObITY U Ha POU3BOJICTBE;

* NPOEKMuUpo6anue u peanu3ayus BHITYCKHUKAMU OCHOBHOW IIKOJBI JIMYHON
o0pa3zoBaTeIbHON TpaeKTOpUU: BbIOOp mpoduiist 0O0ydeHus B cTapuied IMIKOJIe WIH
po¢eCCUOHATILHOTO 00Pa30BaTEILHOTO YUPESKIACHUS;

* 0o6naoeHue KioueebiMu KOmMnemeHuusimu . y‘IC6HO'H03HaBaTCHBHBIMI/I,
I/IH(I)OpMaLII/IOHHBIMI/I, IECHHOCTHO-CMbICIIOBBIMHU, KOMMYHHUKATUBHbBIMU.

MeTtoauyeckue 0COOEHHOCTH Kypca

HpezmaraeMLH‘/’I KypcC BHeypquoﬁ ACATCIIBHOCTH OTJINYACTCA OT OPYTux
KypCOB XHMMHHU OJIA OCHOBHOM IIKOJIBI, BKJIFOUEHHBIX B q)e,)lepaJ'IBHblf/’I ICPCUYCHDb

y‘{€6HI/IKOB, HaJIMYHUEM BaA’KHBIX METOAHUIECCKHUX 0CO0EHHOCTEI.

1. Cooeprcanue u memoosvt usyueHus npeonazaemozo Kypca Xumuu 0
OCHOGHOIl WKOIbl OMEeUarom cmpyKmypHo-0eaAmeabHoCHHbIM HO0X00aM.

OHu pa3paboTaHbl B COOTBETCTBUU C TEOPHUEH MOATAITHOTO (hOPMHUPOBAHUS
YMCTBEHHBIX JIEMCTBUH, MPEJI0KEHHOM OTE€YECTBEHHBIM [ICUXO0JIOTOM
I1. 4. I'anpniepuHbIM, B KOTOPOU BBIAEIAETCS HECKOJIBKO 3TAIOB.

JTan co3JaHUSA OPHUEHTHPOBOYHOH OCHOBBI
npeacrosiuien gesireabnoctu (O0).

VYyamuecs nosydaroT UHGOPMAIIMIO O LEIN MPEACTOSIIEH IesTeIbHOCTH neé
npeaMeTe, y3HAIOT, KaK U B KaKOW MOCIEIOBATEIbHOCTH, OHU JOJIKHBI BBITOJTHATH
OpUEHTALIMOHHBIE, UICIIOJIHUTEIILCKUE U KOHTPOJIbHBIE IEMCTBUA.

Bce nunaktuueckne enuHUIIBI yUeOHBIX KHUT 17151 8-9 KIacCOB HAYMHAIOTCS C
MMOCTAHOBKK 00pa30BaTeNbHON MPOOIEMBI, KOTOPAsi PEIIAeTCsl B MPOIECCE U3YUCHUS
naparpada Ha OCHOBE UMEHHO JIESITEIbHOCTHOTO TIOJIX0/1a.

B 9 kmacce npu uzydeHun xumuu 3iaeMeHTOB B kaduecTtBe OO/ BbicTymaeT

O6IHHI>1 IIaH XapaKTCPHUCTHUKN MCTAJLJIOB, HCMCTAJIOB M IICPEXOAHBIX 3JICMCHTOB.



Jran (¢popmupoBanusn
MaTepHaIbHOM 1eATeJIbHOCTH

VYyaiuecs BBIOJHAIOT I€UCTBUS BO BHEIIHEN (OpMe, CTAIKUBAACh C CAMUMU
MpeIMETAMH WM MOAEISIMU: BBIJICIISIIOT MTOJ0KUTEIBHOE U OTPULIATENLHOE 3HAUCHUE
KOHKPETHOTO XHUMHUYECKOTO BEIIECTBA WM peakuuu B cdepe uenoBeuecKoit
NEATENIBHOCTA WJIM B OKPYXAIOIIEM MHUPE; ONPEACNSIOT XapaKTePHbIE MPU3HAKU
COCTaBa WM CBOMCTB BAXKHEHIIMX KJIACCOB HEOPraHWYECKUX COCIUHEHMUU;
CaMOCTOSITEIbHO XapAKTEPU3YIOT KOHKPETHBIE XUMHUYECKHE BJIEMEHTHI; MPOBOIST
na0opaTopHbie W TPAKTUUYECKHUE pabOThl, TOTOBAT COOOIICHUS W TPE3EHTAINH;
OCYIIECTBIISIIOT MPOEKTHYIO ICSITEILHOCTD 1O BEIOPAHHOM TEMAaTHKE.

Oman enewneln peuu. JIeWCTBUS y4YallUXCS PEANIM3YIOTCS B YCTHOW WU
NUCbMEHHON peud, OHU NPOroBApWBAIOTCS M yCBauMBalOTCS B 0000mIEHHON (opme.
Tak, ydammecsi 03By4HMBaIOT, KaKyr HWH(OpMaIHiO HECET XMMHYECKass CUMBOJIUKA:
XUMUYECKUE 3HAKH, XUMHYECKHE (POPMYJbl U ypaBHEHUS XWMHUYECKON PpPEaKIIUH,
cuMBosMKa [lepuonuueckon cucteMbl xuMudeckux aneMeHToB J[.1. Meneneesa.

Oman eHympenneii peuu. BepOanbHOE OCBOCHUE JEHCTBUS «IPO ceOs»,
MpOroBapuBaHUE oOMNepamuil  «mpo ceds», 0O0e3 BHemHeW peuun. JleiicTBue
penyuupyercs, HampUMEp, IOCIE NPOBEAEHHOTO YUYUTEIEM HWHCTPYKTa)xka Iepen
PaKTUYECKON WM J1Ta00paToOpHOM paboTON YYEHHUK JIOJDKEH MPOTOBOPHUTH €0 «IIPO
ce0s», OCO3HATHh €ro, BHYTPEHHE COTVIACUTHCS C HUM WU BBIACHUTH HEMOHSITHBIC
MOMEHTBI; TO K€ MPOMCXOAUT MpHU pePIeKCHd JTHYHBIX JOCTHXKEHUU U BHIpAbOTKE
IIaHa TOBBIMIEHUS uX YpoBHSA. OcoOyio Ba)XHOCTh O3TOT JTall WrpaeT TMpu
BBITIOJIHEHUN YYEHUYECKOTO UCCIEA0BATEIBCKOrO IIPOEKTA.

Hnmepuopuszayus oeticmeus. JIeicTBUE CTAaHOBUTCS BHYTPEHHHUM ITPOIIECCOM,
AKTOM MBICIM, JCWCTBUEM B yME. YUYEHHUK IMEpE] BBIINOJIHEHUEM XUMHUUYECKOIO
AKCHEPUMEHTAa WJIM pELICHUs pacu€THOM 3anaud mo QopMynamM M ypaBHEHUSIM
MBICJICHHO TMPEJCTABISAET IMOCIEI0BATEIBHOCTh CBOMX JEHUCTBUM MO pealn3aluu
BBIPaOOTaHHOTO TUTAHA.

2. Teopemuueckue  nonoxycenusa  Kypca  XUMUU  OCHOGHOU  UWIKOJIbL

PACKpPbIEaOmMca HaA OCHOBE WUPOKO20 UCNOIb306AHUA XUMUUECKO20 IKChEepUMEHMaA

B 00yueHuu (1a0OpaTOPHBIX OMBITOB U MPAKTUYECKUX PadOT) oOydarolmuxcs, B TOM



4yuciae W OPOBOAYMMOIO B JOMAIIHUX YCIOBHUAX, a TaKXKe JEMOHCTPALMOHHOIO
JKCIIEPUMEHTA, [IPOBOAUMOIO YUUTEIIEM.

3. Pazeumue  unH@oOpmMayuoOHHO-KOMMYHUKAMUGHOU  KOMNEMEHMHOCMU
obOyuarouwuxca: oOpalieHUe K pPa3IMYHbIM HCTOYHMKAM XUMHUYECKOHM HH(pOpMALIMH,
MOATrOTOBKAa HH()OPMAMOHHOTO TPOAYKTa K €ro Npe3eHTalus, YMEHUE BECTH
JIUCKYCCUIO, OTCTaWuBaTh CBOKO TOYKY 3PEHUSA U KOPPEKTUPOBATH MO3ULMIO HA OCHOBE
aHaJIN3a Apr'yMEHTOB YYaCTHUKOB JUCKYCCUMU.

4. Memanpeomemnuwiit xapakmep coO0epiHcanus yuebHO20 Mmamepuana.
peanusanus CBA3EU C IPEAMETaMU HE TOJIBKO €CTECTBEHHOHAYYHOI'O LIMKIA, HO HC
UCTOPUEH, JINTEPATYPO, MUPOBOU XYJI0)KECTBEHHOMN KYJIbTYPOHU.

5. IIpakmuxo-opuenmuposannan 3HAYUMOCHb omobopa  yueOHO20
codepycanusa’. CBSI3b H3Yy4aeMOIo MaTepuajga C JKU3HbIO, (opMupoBaHME
HKOJIOTUYECKON T'PAMOTHOCTH TMpPU OOpAllEHUH C XUMHUYECKUMHU BEIIECTBAMHU,
MaTepuajaMd M TPOILIECCaMM, OTBEYAIOIIUMH TPEOOBAHMSM TPABUJI TEXHUKH
Oe3o0macHOCTH IIpHU paboTe B XUMUYECKOM KaOuHeTe (11a00opaTopuu) UIIOBCEAHEBHON
KU3HHU.

6. Jlocmusicenus npeomemmuuvix, MemanpeoMemuvix u  JUYHOCHHBIX
pe3ynomamoé TOCPEICTBOM CTPYKTYPUPOBAHUS 3aJaHUU 110 COOTBETCTBYIOLIUM

pyOpuKam:

«Hpoeepbme C60U 3HAHUA)),
«HpuMeHume C60U 3HAHRUA),

«Hcnonv3ytime 00ONOIHUMENLHYIO UHGDOPMAYUIOY.

O01mas xapakTepucTHKa Kypca XUMHH OCHOBHOM IIKOJIbI

[Ipenmaraemass paGodas mporpamMma IO XHMHH PacKpbIBaeT BKJIAJl Y4eOHOTO
npeaMera B JIOCTHXKEHHE LeJied OCHOBHOIO OOIEero oO0pa3oBaHHS W OMpPEAEIsieT
BaXHEHIIINE CO/Iep)KaTeIbHbIC IMHUU MPEIMETA:

® «geuyecmeo» — B3aUMOCBSI3b COCTaBa, CTPOCHUS, CBOWCTB, IMOJYyYCHUS U
MIPYMEHEHHMS BEIIECTB U MAaTEPUAIOB,;

® «KXUMUYECKAasl peaxkyus» — 3aKOHOMEPHOCTH MPOTEKAHUS W YINPABICHUS

nponccCaMu IOJIYUCHHUA U ITPCBPAIICHNA BCIICCTB,



® «XUMUYECKUU A3bIK» — ONEPUPOBAHUE CUCTEMON BAXKHEHUIIUX XUMHYECKUX
MOHATHH, BIaJCHUE XHUMHUYECKOM HOMEHKIATypOd M CUMBOJIMKOW (XMUMUYECKHUMHU
3HaKaMmu, (pOpMyJIaMu U ypPaBHEHUSIMU);

® «XUMUS U HCU3HBL» — COOJIIOJICHUE MPaBUI XUMHUYECKOW O€30MaCHOCTU MpHU
oOpalieHMM C BELIECTBaMM, MaTepHalaMM M XUMUYECKMMHU MpOLIECCaMH B
MOBCEAHEBHOM KM3HU U Ha MPOU3BOJICTBE.

Kypc opueHntupoBaH Ha OCBOEHHE OOYYalOLUIMMHUCS OCHOB HEOPraHUYECKOU
XUMUU M KpPAaTKOE€ 3HAKOMCTBO C HEKOTOPhIMU TMOHATUSIMH H  OOBEKTaMU
OpraHUYeCKOW XUMHH.

B conepxarenbHoil nuHUM «Bewecmeoy pacKpbIBae€TCs YYEHUE O CTPOEHUU
aTOMa M BEIlleCTBA, COCTAaBE U KJIACCU(PUKALUNA XUMUYECKUX BEIIECTB.

B conpepxarenbHOW JIMHUM «Xumuyeckas peaxyusy PacKpbIBA€TCA YUYECHHE O
XUMHYECKHUX Tpolieccax: KiaccupuKaius XMMUUECKUX PEaKui U 3aKOHOMEPHOCTSIX
UX MPOTEKaHUs; KaueCTBEHHAs! M KOJIMYECTBEHHAs CTOPOHBI XUMUUYECKHUX IMPOIIECCOB
(pacy€Thl MO XUMHUYECKUM (HOpMYJiaM U YPaBHEHHSIM XUMHUYECKUX PEAKIIHA).

B copepxarenbHOM NUHUU «Xumuueckuil A3bik» (DOPMUPYIOTCS yMEHHUS
yyaliuxcsi Ha3blBaTh BellecTBa MO (opMmyjaM M COCTaBIATh (OPMYJIbl IO HX
Ha3BaHUSAM, 3alMCHIBATh YPAaBHEHHS PEAKLIMM U XapaKTEepU30BaTh UX, PACKPHIBATH
UH(GOPMAIIHIO, KOTOPYIO HECET XMMHUYECKash CUMBOJIMKA, B TOM YHCJI€ BhIpaKCHHAsH
B TabmuuHoit ¢opme (Ilepuommueckas cucremMa xumudeckux osiemeHtoB JI. U.
MenpeneeBa, Tabiviia pacTBOPUMOCTH BEIIECTB B BOJIE); MCIOJIB30BaTh CHUCTEMY
XUMHYECKUX TIOHSATHHN IJISl ONMUCAHUS XUMHYECKHUX OOBEKTOB (DJIIEMEHTOB, BEIIECTB,
MaTepHaIoB U MPOIIECCOB).

B conepxarenbHON JMHUM «Xumus U o#CU3HL» PACKPBIBAKOTCS JIOTUYECKUE
CBSI3M MEXIY CBOWCTBAMH, NMPUMEHEHHEM, MOJyUY€HHEM BEIIECTB B JAOOPATOPHBIX
YCIOBUSIX U Ha MPOU3BOJICTBE; (hOpMUpYyeETCs KyIbTypa 0€30MacHOr0 U SKOJIOTHYECKH
IPaMOTHOTO OOpalIeHUs C XUMUYECKUMHU 00bEKTAMH.

B kypce 3HauuTenbHas poib OTBOAMUTCA XUMHUUYECKOMY OSKCIEPUMEHTY:
MPOBEJCHUIO MPAKTUUECKUX PabOT U JIaDOpaTOPHBIX OMBITOB, (PUKCAIMU M AHATU3Y
UX PEe3yJbTaTOB, COOJIIOJACHUI0O HOPM U MpaBui 0e30MacHO paboThl B XUMHUECKOM

KaOuHeTe (;tabopartopun).



Oco0eHHOCTH peanu3aluM JONOJTHUTEIbHOH 0011e00pa3oBaTe/IbHOM
o01mepa3BUBaOLICHCH POrPAMMBI:

Peanuzanus mporpamMmbl  Kypca B Ipolecce  OOyYeHHs]  MO3BOJIUT

o0y4JaromumMcsi TOHATh POJIb U 3HAUYEHUE XMMHH CPElId APYTUX HAyK O MpUpPoJeE, T.C.

pPacKpbhITh BKJIaJl XUMHU B (OPMHUpPOBAHHME IEJIOCTHOM €CTECTBEHHOHAYYHOM

KapTHHbBI MUpa.

MOTYT pPeaJM30BbIBATh JOMOJHUTEIbHBIE 00Ie00pa3oBaTEIbHbIE MPOrPaMMBbI
B TEYCHHUE BCETO KAJICHJAAPHOIO Irojia, BKIIIOYasi KAHUKYJIsipHOE BpeMs (11.6);
OpraHu3yIT 00pa30BaTENIbHBIM MPOIIECC B COOTBETCTBUHU C WHIWBHUIYaTbHBIM
y4eOHBIM IIJJAHOM B OOBEAMHEHUAX [0 HHTEpecaM, C(HOPMUPOBAHHBIX B
IPYIIBI 00yYarOIIUXCS OJHOTO BO3pAacTa WJIM Pa3HBIX BO3PACTHBIX KaTErOpUi
(pa3HOBO3pACTHBIE TPYIIIHI), SBISIONIUECS OCHOBHBIM COCTaBOM OOBEIMHEHUS
(Hanmpumep, KIyObl, CEKIMH, KPYXXKH, JabopaTOpuu, CTYIUU, OPKECTPHI,
TBOPYECKHUE KOJUICKTUBBI, aHCaMOJId, TeaTphl, MAaCTEPCKUE, IIKOJBI) (Hanee —
0o0beIMHEHUS ), a TAaK)Ke MHAUBUYAIBHO (11.7);

NPOBOASTCS AyAUTOPHBbIE U BHEAYJUTOPHBIE (CAMOCTOSITENIBHBIC) 3aHSTHS
(m.17) B oObeauHeHUAX (MO TPYyIIaM, WHIUBUAYAJIbHO WM BCEM COCTaBOM
o0beMHEHUS); B paboTe OOBEIWHECHWH MpPH HAIWYWK YCJIOBUW W COTJIACHS
pyKoBonuUTENS  OOBEIWHEHHS  COBMECTHO C  HECOBEPIICHHOJICTHUMU
00y4YaroIMMHCS MOTYT y4aCTBOBATh UX POAUTENHN (3aKOHHBIE MPEACTABUTEINHN )
(m.16);

€KEroJIHO OOHOBJISIOTCSA JOTIOJIHUTENIbHBIE o0mreo0pa3zoBaTeIbHBIC
IpOrpaMMbl C yYETOM pa3BUTHS HAYKU, TEXHHUKHU, KYJIbTYPBI, SKOHOMUKH,

TEXHOJIOTUH U conraibHON chepsr (1m.11);

MecTo npeqmMeTa B y4e0HOM ILJIaHE

denepanbHbIN roCyAapCTBEHHBIN 00pa3oBaTeNbHBIH CTaHAApT

MpEyCMAaTPUBAECT HM3YYEHUE KypCa XMMHUH B OCHOBHOM IIKOJE KaK COCTaBHOM

4acTu MpeaMeTHon oOnactu «EcTecTBeHHOHAy4YHbIE MPEIMETHD.



Kypc paccuntan Ha o6a3zamenvhoe uzyuenue npeomema B 00bEME [2

oy4eOHBIX YacoB IO 2 yaca B HeJemo B 8—9 kiaccax.

JIMYHOCTHBIE, MeTanpeIMeTHbIE
U npeJMeTHbIe Pe3yJbTaThl OCBOEHHS Kypca

[To 3aBepiieHnH Kypca XMMHH Ha 3Tarie OCHOBHOI'O 00IIero oOpa3oBaHuUs
BBITYCKHUKH OCHOBHOM IITKOJIBI JJOJKHBI OBJIAACTh CICAYIONUMHU PE3YJIbTATAMH:

|. Tuunocmmuoie pezynomamaor:

1) oco3nanue cBOEH STHUYECKOW MPUHAJICKHOCTH, 3HAHUEC UCTOPHUA XUMHUH U
BKJIaJ]a POCCUNCKON XMMHUUYECKOW HAYKHA B MUPOBYIO XUMHUIO;

2) popmuposanue OTBETCTBEHHOTO OTHOIICHUS K TIO3HAHUIO XUMUH;
TOTOBHOCTH UCITOCOOHOCTH, OOYYAIOIIMXCSA K CAMOPA3BUTHIO U CaMOOOPa30BaHUIO Ha
OCHOBE H3YYECHHBIX (DAKTOB, 3aKOHOB M TEOPUM XHMHH; OCO3HAHHOTO BBHIOOpa M
NOCTPOCHHE UHAUBHUAYAJIBLHON 00pa30BaTEIbLHON TPACKTOPHH;

3) popmuposanue  TEIOCTHOW  E€CTECTBCHHOHAYYHOM  KapTUHBI  MHpA,
HEOTHEMJIEMOM YaCThO KOTOPOU SIBIIIETCSA XMMHUYECKasl KapTUHA MUPA;

4) o6radeHue COBPEMEHHBIM SI3BIKOM, COOTBETCTBYIOIIUM YPOBHIO Pa3BUTHS
HayKHH OOILLECTBEHHOW MPAKTUKHU, B TOM YHCIIE U XUMUYECKUM;

5) oceoenue colMaIbHBIX HOPM, TIPaBWI TOBEACHUSA, pojieii u  (opm
COLIMAJILHOM J>KM3HM B COIMYMe, NPUPOJE W YACTHOM IKU3HU HA OCHOBE
HKOJIOTHYECKON KyJIbTYphl M 0€30MacHOro oOpalleHus C BellecTBAaMU U
MaTepHUalaMu;

6) popmuposanue KOMMYHHUKATHBHONW KOMIICTEHTHOCTH B OOIICHHH CO
CBEpPCTHHKAaMHU M B3POCJIBIMU B TIpoliecce 00pa3oBaTeIbHOM, OOIIECTBEHHO MOJIE3HOMH,
y4eOHO-UCCIEJ0BATENbCKOM, TBOPUECKON U IPYTUX BUIOB JEATEILHOCTH, CBI3AHHBIX
C XUMHUEMN.

Il. Memanpeomemnmnuwie pe3ynomameor:

1) onpedenenue  neneli  COOCTBEHHOIO  OOy4YCHHs,  IIOCTAaHOBKA M
dbopmynupoBaHue I ceOs1 HOBBIX 3a/1a4,

2) naanuposamnue yTEH JOCTIKCHUS JKEIAeMOTo pe3yiibTaTa 00yUeHUS XUMHAN
KaK TEOPETHYECKOTr0, TAK U SKCIIEPUMEHTAIBHOTO XapaKTepa;

3) coomnecenue CBOMX JCHCTBHA C TUIAHUPYEMBIMH  pe3yJIbTaTaMH,
ocywjecmenieHue KOHTPOJS CBOEM JEATENBHOCTH B  IPOLECCE  AOCTHUKECHHS
pe3ynbTata, onpeoeienue CIOCOOOB NEHWCTBUU TPHU BBHITIOJHEHUU JTAOOPATOPHBIX U
MPAKTUYECKUX PAOOT B COOTBETCTBUU C MIPABMIIAMH TE€XHUKH O0€30MMaCHOCTH;

4) onpedenenue NICTOYHUKOB XUMUYECKOW WH(GOPMAIIUH, MTOTYICHHE U aHAIIN3
e€, cozanre MH(HOPMALIMOHHOTO MPOAYKTA U €ro Mpe3eHTalus;

5) ucnonv3oeanue OCHOBHBIX WHTCIUICKTYaJbHBIX OICpaIlMii: aHaIu3a U



CHUHTC3a, CPaBHCHUA U CHUCTCMATHU3aIllUU, O606IHCHI/I$I N KOHKPCTU3ALWH, 6bli6JlIeHUE
MPUYIUHHO-CJIICACTBCHHBIX CBsI3¢U U nocmpoernue JOM4YCCKOro pacCyXKJIACHHUA U
YMOBAKIHOYCHHA (I/IHI[YKTI/IBHOFO, ACAYKTHUBHOI'O M IIO aHaJ'IOFI/II/I) Ha MaTcpHajic
CCTCCTBCHHO-HAYYHOTI'O COACPKAHUAA,

6) ymenue co3gaBaTh, MPUMEHATH M IMPEOOPA3OBBIBATH 3HAKU M CHMBOJIBI,
MOJICJIUU CXEMBI JIJIsl PEIIeHUs YUEOHBIX U MMO3HABATENbHBIX 33/1a4;

1) popmuposanue WM  pazeumue SKOJOTUYECKOTO MBIIUICHUS, YMEHUE
MPUMEHATh €r0 B IT03HABATCIIbHOW, KOMMYHHUKATHBHOHM, COITMAIBHOW TPAKTHKE W
npodeCCUOHAILHONU OPUEHTAIIUH.

8) eenepuposanue unei, HeOOXOIUMBIX JIJIS MX pPeaTH3alliH.

1. IIpeomemmnvie pezynomamer:

1) ymenue  0003HAUaTh  XMMHUYECKHE  OJIGMEHTHI, Ha3blBaTh HUX U
XapakTepu3oBaTb Ha OCHOBe IonoxeHus B Ilepuonnueckon cucreme J[. .
Menpeneena;

2) popmynupoeanue W3YYCHHBIX TOHSATHH: BEIIECTBO, XMMHUYCCKHI 3JICMEHT,
aToM, MOJIEKyJa, UOH, KaTUOH, aHUOH, IPOCTOE U CJIOKHOE BEUIECTBO, XUMHUYECKAS
peaKkius, BUAbl XUMHUYECKUX PEAKLIHMA U T. 11.;

3) onpedenenue mo GopmyiaM COCTaBa HEOPTaHUYECKHUX M OPTaHUYCCKUX
BEIIECTB, BAJICHTHOCTH aTOMOB XHMHYECKHUX 3JIEMEHTOB WJIH CTETICHH UX OKHUCIICHHSI,

4) nonumanue vHGOPMAITUH, KOTOPYIO HECYT XUMHUECKUE 3HAKH, (OPMYJIBI U
ypaBHEHHS;

5) ymenue knaccugpuyuposams NpocThie (METAUIbI, HEMETAILIBI, 0JaArOPOTHBIC
ra3pl) M CIOXHbIe (OMHApHBIE COEJUHEHUS, B TOM YHUCJIE M OKCHIBI, a TaKKe
TUAPOKCUIBI — KUCJIOTHI, OCHOBAHUA, aM(OTEPHBIE TUIPOKCHUIBI U COJIH);

6) popmynuposanue Ileproandeckoro 3aKOHA, 0ObIACHeHUe CTPYKTYphl U
uHpopmarnuu, KoTopyro HecéT [lepuonnueckas cucteMa XUMUYECKUX IJIEMEHTOB /.
N. MenpaeneeBa, packpvimue 31aueHus [lepuoanueckoro 3aKkoHa;

1) ymenue xapaxkmepuzosams CTPOCHHE BEIIECTBA — BHUIBI XUMHUYECKHUX
CBA3€d M THUNBl KPUCTAUIMYECKUX PEIIETOK;, onucaiue CTPOCHUS  aTOMOB
xumuyeckux sieMeHToB Ne 1—20 wu Ne26 m  omobpadsicenue Mx ¢ MOMOIIBIO
CXEM;

8) cocmasnenue dbopmymn OKCHUIO0B XUMHYECKUX  3JIEMEHTOB u
COOTBETCTBYIOIIUX UM T'MIPOKCHU/IOB;

9) nanucanue  CTPYKTYpHBIX  (HOPMYIT  MOJICKYJSIDHBIX  COCJAMHCHUU W
(bOPMYNIBHBIX €IUHUIl MOHHBIX COCIMHEHHH 1O BaJIEHTHOCTH, CTETICHSIM OKHCIICHUS
WJIY 3apsiJlaM MOHOB;

10) ymenue popmyruposams OCHOBHBIC 3aKOHBI XUMHH — TIOCTOSHCTBA
COCTaBa BEIIECTB MOJIEKYJISIPHOI'O CTPOEHMS, COXPAHEHUS MacChl BEIIECTB, 3aKOH
ABorajipo;

11) ymenue ¢hopmynupoeams OCHOBHBIC IOJIOKCHHSI ATOMHO-MOJICKYJISIPHOTO



YUYEHHUS U TEOPHUH IEKTPOIUTUYECKON TUCCOIUALINH;

12) onpedenenue TPU3HAKOB, YCIOBHA TMPOTCKAHWS W  MPEKpaLICHUS
XUMHUYECKUX PEAKIUN;

13) cocmasnenue  MONEKYNSPHBIX  YpPaBHEHUH  XUMHYECKUX  PEaKIUi,
MOATBEPXKAAIONMX  OOIIME  XMMHUYECKHE  CBOMCTBA  OCHOBHBIX  KJIacCOB
HEOPraHWYECKUX BEIIECTB U OTPAKAIOLIUX CBSA3H MEX]Y KJIaCCAMU COSUHEHUM;

14) cocmaenenue ypaBHEHHI peakIMid C y4acTHEM DIICKTPOJIHMTOB TaKXKe M B
HOHHOU (popme;

15) onpedenenue MO0 XUMUYECKHM YPaBHCHHSIM IPHHAICKHOCTH PEAKIUN K
OTIpeICIEHHOMY THITY WM BHIY;

16) cocmasnenue ypaBHEHUN OKUCIHUTEIBHO-BOCCTAHOBHTEIBHBIX DPEAKIUN C
NOMOIIBI0 METOA AJIEKTPOHHOrO OanaHca;

17) npumeHeHue MOHSTUI «OKHUCIICHUC» )51 «BOCCTAHOBJICHHUC» JJIA
XAPAKTCPUCTUKH XUMHUYCCKHUX CBOMCTB BCIIICCTB,

18) onpeodenenue ¢ MOMOIIBIO KAYECTBEHHBIX PEAKIUi XJIOpUI-, cyibdar- u
KapOOHAT-aHWOHBI M KATHOH aMMOHHS B PaCTBOPE;

19) o6vscHenue BIUSHUSA Pa3IMYHBIX (DAKTOPOB HA CKOPOCTh XHMHUYECKUX
pEeaKLHnii;

20) ymenue xapaxmepuzoéams TOJOXKECHHUE METANIOB M HEMETAUIOB B
[lepronuueckoit cucteMe 3JIEMEHTOB, CTPOEHHWE UX aTOMOB M KPHUCTAIOB, OOIIUe
dusznueckre U XMMUYECKHE CBOMCTBA;

21) ob6vschuenue MHOTOOOpa3usi MPOCTHIX BEIIECTB SBJICHHEM AaJUIOTPOIHU C
yKazaHHeM €€ MPHUUNH;

22) ycmaHnognenue Pa3aMuuil  TUAPO-, MUPO- M DJIEKTPOMETAUIYPIHUA U
UWLIFOCMPUpPO8anue UX TPUMEPaMU MPOMBIIIIIEHHBIX CITIOCOOOB MOTYyUYE€HUS METAJIJIOB,

23) ymenue dasams 00IIyIO XapakTepucTHKy 3imemenToB I, 1I, VIIA rpymm, a
TaKXKe BOJOpOJA, KHUCIOpOJa, a3oTa, cepel, (ocdopa, yriepoma, KpeMHHUS U
00pa30BaHHBIX WMH TPOCTBHIX BEIISCTB W BAXHEUIIUX COCAMHEHUH (CTpOCHUE,
HAaxXOXJEHUE B TMPHUPOJE, TMOIydeHUue, (PU3NYecKue W XUMUYECKHE CBOMCTBA,
MIPUMEHEHHUE);

24) ymenue onucvléams KOPPO3UIO METAJUIOB U CITOCOOBI 3aITUTHI OT HEE;

25) ymenue  npouzeo0umv ~ XUMHYECKHE pPacd€éTbl ¢  HCIOJIb30BAHHEM
MOHATUM «MacCOBasl JIOJS BEIIECTBA B CMECH», «KOJMYECTBO BEIIECTBAY,
«MOJSIPHBIHOOBEM» TIO PopMyTIaM U YPaBHEHHUSAM PEaKIIHiA;

26) onucanue CBOWCTB W NMPAKTHUECKOTO 3HAYCHUS M3YyUCHHBIX OPraHMYSCKHX
BEIIECTB;

27) evinoanenue  0003HAUCHHBIX B nporpaMmme AKCTIEPUMEHTOB,
pacro3HaBaHUE HEOPTraHUYECKHUX BEIIECTB M0 COOTBETCTBYIOIINM TPU3HAKAM;

28) cobmooenue TIpaBUII Oe3omacHOl pabOTBl B XUMHYECKOM
kaOuHeTe (JlabopaTopun).



COAEPKAHUE KYPCA

l'[pez(MeT XUMHUHA U METOAbI eé U3YYCHUSA

[IpenmeTr xumMuu. 3HaUEHUE XMMHUU B )KU3HM COBPEMEHHOIrO 4enoBeka. Temaun
BemiecTBa. CBoiicTBa BellecTB. [[puMeHeHNE BEIIECTB HA OCHOBE UX CBOWCTB.

®u3nyecKue S[BJICHUS M XMMHYECKHE peakuuu. BelecTBa, ydyacTBYIOIIME B
peaKlUM: KCXOJHBbIE BEIIECTBA WU MPOAYKTHl peakiuu. [Ipu3HAKM XUMHUYECKUX
peaKuuii: "3MEHEHHUE 1IBETA, BHINAJCHUE UM PACTBOPEHUE OCAJIKA, BBIICJICHUE rasa,
BBIJICJICHHE WJIM MOTJIOIICHUE TEIJIOTHI M CBETA, MOSBJICHHUE 3araxa.

HaGmionenne u skcrnepuMeHT B XuMuM. l3ydeHue mjaaMeHW CBeYd U

cniuptoBku. ['unore3a u BeiBoa. OdopmieHue pe3yabTaToB IKCIIEPUMEHTA.

JEMOHCTPALINHU

® KOJUJICKIUS CTEKJITHHOM XUMHUYECKOU MOCY/Ibl;

® KOJUICKIIUS U3JICINI U3 aJIOMUHUS U €r0 CIIJIaBOB.

[TonydyeHue yriekuciaoro rasa M €ro B3aUMOJIECTBUE C M3BECTKOBOM BOJIOM.
B3aumonenicTBre pacTBopa NMUIIEBOM COIBI C YKCYCHOM KUCIOTOW. B3anmopencteue
pPacTBOPOB MEIHOrO KYIOpOcCa M HamaThIpHOro crupta. llomkuranue mepcTsiHON
HHUTH.

JlaGopaTtopHblii onbIT. M3ydeHne CTpOEHUS TIJIAMEHU CBEUU U CIIUPTOBKH.

IIpakTuyeckas pa6ora. 3HAKOMCTBO C JAOOPATOPHBIM OOOPYTOBAHUEM.

[IpaBunarexHuku 0€30MaCHOCTH TIPH pabOTE B KAOMHETE XUMUH.

CTpOGHI/Ie " arperaTHbi¢ COCTOSAHHMA BEIIECCTB

Atombl. Momnekynel. bpoyHoBckoe nBmwkenue. Juddysus. OcHOBHBIC
MOJIOKEHUS aTOMHO-MOJIEKYJIApHOro ydeHus. Monbel. BemnjectBa MoJIeKyIsipHOroO u
HEMOJIEKYJISIPHOTO CTPOEHUS.

lazer. XKupkoctu. TBEpasie BemiecTBa. B3aumHbIE NEpPexXoAapl MEXKIY

arperaTHBIMU COCTOSIHUSIMHU BEIECTBA: BO3TOHKA (CyOaumMaIius) u Aecyommarius.



JTEMOHCTPALIUU

o 1 dy3us nepMaHraHaTa Kajius B BOJE.

ecoOMpanue nmpubopa s TOJYYEHHUs raza u MpoOBEpKa €ro Ha
repMEeTUYHOCTh. BO3roHka «cyxoro japaay, Hoaa wiv HadTaauHa.

eHaOJIIOIeHNE 32 OPOYHOBCKHUM JIBU)KEHHEM (JBUKEHUE YACTHUIl TYIIH BBOJE).
1 dy3ust KOMIOHEHTOB JI€30/J0pPaHTa B BO3/yXE.

o 1 dy3us nepMaHraHaTa Kajius B BOJE.

¢ AI'PpCraTHHIC COCTOAHUA BOBI.

CMecH BelecTB, X COCTAB

Yuctble BemectBa W cMmecd. ['OMOreHHbIE M TETEpOreHHbIE CMECH.

["a3000pa3Heble, )KUAKUE U TBEP]IIE CMECH.

Bo3snyx — mnpuponnas razoBas cmech. CocraB Boznyxa. OObéMHast m0is
KOMITOHEHTa ra30Boi cMecu. Pacy€Tsl ¢ MCmoib30BaHUEM TOHITHS «00bEMHAS 0
KOMITOHEHTa CMECH.

[lonsiTue 0 KOHIIEHTpallUU pacTBopa. MaccoBasi J0Js PacTBOPEHHOIO
BEIIECTBA KaK OTHOIIIEHHE MacChl PaCTBOPEHHOTO BEIIECTBA K Macce pacTBOpA.
Pacu€Thl ¢ MCTIONB30BAHMEM MOHSTHUS «MAcCOBasl JOJS PACTBOPEHHOTO BEIECTBAY.
[TonsiTue 0 TexHu4eckom obOpasiie, 00 OCHOBHOM KOMITOHEHTE U O MPUMECH.

MaccoBas noins npumecu. Pacu€Tsl ¢ MCIIONIb30BaHUEM MTOHATHS «MaccoBast

TOJATPUMECEN.

JEMOHCTPALIMM

® pa3IMYHbIE 00PA3IBI MpaMopa.
e KOJUIEKI[YSI MUHEPAJIOB U TOPHBIX MOPOI.
® KOJUTEKIHSI OBITOBBIX, KOHAUTEPCKUX U MEIUIIMHCKUX CMECEH.

® BUIcOPparMeHT Mo OOHAPYKEHHUIO O0BEMHOM TOJIM KUCIOPO/Ia B BO3IYXE.

BUIe0PArMEHTHI U CJIAN]IbI: MpaMOpPHBIE apTehaKThI.
® BUIcOPParMeHTHI U CIANIBI: U3/ICNUS U3 BEIIECTB 0COO0I YNCTOTHI.
¢ ©pdekT TungaIS 1715 KOJUTOUIHBIX PACTBOPOB U Ta30BBIX B3BECEH.

L O6p33L[BI MCAUIMWHCKHX W IINIICBLIX P-B C YKA3aHUECM M/I[ KOMIIOHCHTA



IIpakTuyeckas padora

[IpuroroBieHue pacTtBopa € 3aJaHHOM MAacCCOBOM JIOJIEM PaCTBOPEHHOTO

BCHICCTBA.

dusnuyecKue siBJEHUA B XUMHUH

Paznenenune cmeceil Ha OCHOBE pas3iIWyuil (QPU3NYECKUX CBOMCTB HX
KoMIOHeHTOB. OTcTauBaHue U aekanTanus. Llentpudyrupoanue.

OuibTpoBaHUe U (QUIbTpAT. YCTaHOBKA Uil (UIBTPOBAHMS W IpaBUIIA
paboTel ¢ Hell. beiToBBIE GUIBLTPHI A BoAbl. AncopOuus. [IpoTusoras.

HuctunnupoBanHas  Boja u  e€ momydenue. lleperonka HedTH.

Pextudukanronnsie kooHHBI. HedTenpoayKTh.

JAEMOHCTPALINHU

¢ PA3ACIICHUC CMCCH ITOPOIIKOB JKCJIC3a U CCPBLI.
¢ OTCTanBAaHHC N ACKaHTallWA N3BCCTKOBOI'O MOJIOKA MJIKM B3BCCHU MCJIa B BOJIC.

¢ PA3JACIICHUC BOI[HOﬁ CMCCH PACTHUTCIIBHOT'O MacCjia C IIOMOIIBIO HGHHTGHLHOﬁ
BOPOHKH.

e 1ieHTpu(dyrupoanue (BuaeopparMexr).

® KOJUICKIIUS CIIali/I0B: OBITOBBIC W MPOMBIIIJIEHHBIE MPUOOPHI, B KOTOPHIX
NPUMEHSIETCS IEHTPU(PYTUPOBAHHE.

® yCTaHOBKa /I GUILTPOBaHUS U €€ padora.

® KOJUICKIIHS OBITOBBIX (DHIIBTPOB.

® acopOIMsA KyKYpy3HBIMHU MaJJOYKaMHU ITapOB MaXy4rX BEIICCTB.
® KOJUICKIIHS TIOBSI30K Ml PECITMPATOPOB.

® YCTAaHOBKA [ TEPETOHKM KUAKOCTeW U €€ paborta (mosiyueHHe
JUCTUIUTUPOBAHHOM BOJIbI).

¢ BUe0parMeHT «peKTU(HUKAITMOHHAS KOJOHHA HedTenepepadaThIBAIOIIETO
3aBOJIa U cxema €€ yCTPOMCTBaY.

® KOJUIEKIIHS «HEPTh U HEPTEIPOAYKTHI».

JlaGopaTopHbIii ONBIT.
®drnoTtauus Cepbl U3 CMECH C PEYHBIM IIECKOM.



IIpakTH4yeckue padoThbI.

® BBIPAIIMBAHUE KPUCTAJUIOB COJIH.
® OYUCTKA [IOBAPEHHOM COJIU

CocraB BemecTB. XUMHYECKHE 3HAKUA U GOpMYJIbI

[Tomoxenne »snemeHTtoB-HemetauioB B Ilepuomnueckon cucreme JI. H.
MenneneeBa. bmaropogneie raspl. Asmuotponust kuciopona. CpaBHEHHE CBOMCTB
IPOCTHIX BELIECTB METAJNIOB U HEMETAJIOB.

[IpencraBurenu HemeramioB. Pocop U €ro amiOTPONHbIE MOAUPUKAIIH.
CpaBHeHue cBOMCTB Oesoro u kpacHoro ¢ocdopon. Obnactu ux npumenenus. Cepa
U obnactu e€ MpUMEHEHUs. YTJIEpoJ, ero ayloTpolHble Moaudukauuu (anmas,
rpadut, QyaaepeHsl), WX CBOWCTBA W MNpUMEHEHHEe. A30T, €ro CBOWCTBA W

IMPUMCHCHUC.

JEMOHCTPALINHU

® KOJUICKIMSI METAJIJIOB U CILIaBOB.
® KOJUICKIIUS «9YTYH U CTaIby.

® KOJUICKIUS U3JICIINH U3 aJIOMUHUS U €r0 CIIJIaBOB.

® KOJUICKIIUS U3JEIINI U3 0JIOBA.

® KOJUICKIIUSI HEMETAJVIOB — MPOCTHIX BEIIECTB.

® KOJUICKIIMS «aKTHBUPOBAHHBIN yroyib U 00JIaCTH €T0 MPUMEHEHUS.

¢ BHIcO(PparMEeHTHI U CIAN bl «METAJUIBI U CILJIaBbl B UCTOPHUH YEJIOBEUCCTBA.

® BUCOParMEeHThl W CIIAMAbl «XYJO’KECTBEHHBIC W3JCNIUS W3 YyryHa U
CTaJm».

® BUeOpParMEeHThl U CIAMAbl «30JI0TO — MaTepHall IOBEIHPOB U MHUPOBBIC
JNEHBI M.

e BUJcOppParMeHT «IMassHUE». BHUACOMPATMEHT WJIH CHaiJ «KUCIOPOA —
BEIICCTBO TOPEHHUS U JBIXaHUS». BUACOPPArMEHTHI W CHAWIBI «AJIJIOTPOIIHS

yrIIepoIay.
e nonryuenue 6enoro Gocdopa u U3ydeHne ero CBONUCTB.
® MOJICJIM KPUCTAUTMICCKUX PEIIETOK aiMasa U rpadur.

e ropeHue cepsl u pocdopa.



JlaGopaTopHble ONBITHI.

O3HaKoMJIEHHE C KOJJICKIIMEH METAJJIOB U CIIaBOB.

e O3HAaKOMJICHHE C KOJIJICKIIMEH HEMETAIJIOB.

CJ10:KHBIC BellecTBa

BaneHTHOCTP Kak CBOMCTBO AaTOMOB OJHOIO XUMHYECKOIO JJIEMEHTA
COEMHATLCA CO CTPOrO OMNpPENEIEHHBIM YHCIOM AaTOMOB JIPYroro XHMHUYECKOIO
3JEMEHTA. DJIEMEHThl C MOCTOSIHHOW M MEPEMEHHOW BalleHTHOCTHIO. CTPYKTYpHBIE
dopmynel. BwiBox dopmynbl  coelMHEHUS 1O BajieHTHOCTU. OmnpeaeneHue
BaJICHTHOCTH XHUMHYECKOTo J3jieMeHTa 1o Qopmysne BemectBa. CocTaBieHUe
Ha3BaHUN COEJUWHEHUN, COCTOSIIMX M3 JIByX XWUMHYECKUX DJIEMEHTOB, TIO
BAJICHTHOCTH.

CocraBnienue Ha3BaHUW  OKCHJIOB. Okcuasl  MOJEKYJISIPHOTO U
HEMOJIEKYJISIpHOro cTpoeHus. Poib okcuaoB B npupone. KucnortHele moxmu.
[TapHuKOBBIN 2D DEKT.

IIpencraBurenu okcuaoB. Boma, yriuekucnsiii ra3, okcupa —yriepoaa(ll)
(yrapnsiii ra3), okcun cepsl(IV) (cepuuctsiii ra3), okcug kpeMuus(IV), ux coiicta
U IPUMEHEHHE.

Kucnorel, ux cocraB u kimaccudukanus. Kucimorel opraHudyeckue H
Heopranudeckue. Wuaukaropsl. Tabmuma pactBopumoct. ConsiHass W cepHas
KHUCJIOTBI, UX CBOMCTBA U IPUMEHEHUE.

OcHoBanusi, uX cocTtaB M Ha3BaHus. [‘mapokcorpynma. OcHOBaHUS
pacTBOpuMbIe (IIENOYM) U HEpacTBOpHMBbIE. M3MeHEHHE OKpacKH WHAUKATOPOB B
menoyHon cpene. ['mapokcuasl HaTpusi, Kailus W KalbUUs, KX CBOWCTBA U
MIPUMEHECHHUE.

Conu, ux coctaB u Ha3BaHus. PacTBopuUMOCTh colieil B Boje. XJIOPUA HATpUs
1 KapOOHAT KaJIbLIUs, UX CBOMCTBA U MPUMEHEHHUE.

Knaccudukanusa neopranuueckux BeniecTB. [IpocTeie BeliecTBa: METAIbI U

HeMeTasibl. CII0KHbBIC BC€IICCTBA. OKCHUbl, OCHOBAaHH, KHCJIOTbI, COJIH.



JTEMOHCTPALIUU

® KOJUICKIHS OKCHJIOB;

® KOJUICKIIUS KHCIIOT;

® KOJUICKIIYSI OCHOBAHUIM;

® KOJUJICKIIYS COJICH;

® TalIeHUE U3BECTH, BO3TOHKA «CYXOTIO JIbIAY;

® M3MEHEHHE OKPACKU MHAUKATOPOB B IIEJIOYHON U KHCIIOTHOM Cpelax;

® [IPaBUJIO Pa30aBIEHUS CEPHOU KUCIIOTHI,

¢ 00yrJMBaHHE OPraHUYECKUX BEIIECTB M MATEPUAJIOB CEPHOM KHCIOTOM.
TabJuIa paCTBOPUMOCTH OCHOBAHUM, KUCJIOT U COJIEH B BOJIE.

JlaGopaTopHble ONBITHI.
® [IPOMYCKAHUE BBIJIBIXaEMOTO BO3/lyXa Yepe3 U3BECTKOBYIO BOJY;
® UCCJIeIOBAHUE PACTBOPOB KUCIIOT UHIUKATOPAMU;

® NCCIICAOBAHUC PACTBOPOB IIIGJ'IO‘IGﬁ HHAUKATOpaMHU.

COJEPXAHMUE OBA3SATEJIBHOI'O KYPCA
8 KJIACC
HAYAJIBHBIE TIOHATHUA U 3AKOHBI XUMHHN

Tema u BemectBa. CBoWCTBa BemIECTB. DTaJOHHBIC (PHU3MYECKHE CBOMCTBA
BelllecTB. Matepuansl U MaTepuajgoBeneHue. Pojlb XUMUM B JKM3HUM COBPEMEHHOIO
obmectBa. OTHOIIEHHE OOIIECTBA K XUMUHU: XeMODHIIUS U XeMOhoOusl.

Metoasl u3ydenns xumuu. HaOmrogenue. DkcriepuMeHT MojenupoBaHue.

Moaenn MaTepruaIbHbIE U 3HAKOBBIE WJIM CUMBOJIBHBIE.

l'azer. Kugkoctu. TBEpaple BemecTBa. BzauMHble mnEpexoabl MEXIAY
arperaTHBIMH COCTOSIHUSIMH BEIIIECTBA: BO3TOHKAa (CyOJMMaIus) U JecyOJmMarius,
KOHJICHCALIUS ¥ UCTIAPEHHE, KPUCTAIUTU3ALUs U TUIABJICHUE.

dusnveckne sABJeHUS. YucTble BeleCTBA W CMECH. [ OMOTEHHbIE U
reteporennpie cmecu. Cmecu rTa3zoo0OpasHble, kujakue u TBEpABIE. CmocoObl
paszfeneHusl CMecei: TMeperoHkKa, WiIh IUCTHIUISINS, OTCTauBaHue, (PUIbLTpOBAaHME,
KpHUCTAJUTM3alls WK BhITapuBaHue. Xpomartorpadus. IIpumenenue sTux cnocoOoB

B J1aDOpPaTOPHOM MpaKTUKE, HA MPOU3BOJICTBE U B OBITY.



XHAMHUYECKHE JIEMEHTBI. ATOMBI U MOJIEKYJIBL. [IpOCTBIE U CIIOXKHBIE BEIIECTBA.
Amnotponuss  Ha npuMepe  kucinopoaa. OCHOBHBIE  TIOJIOKEHUS  aTOMHO-
MOJEKYIsIpHOro ydeHus. MoHbl. BemecTtBa MOJIEKYJISIPHOIO W HEMOJIEKYJISIPHOTO
CTPOCHHS.

3Haku (CHMBOJIBI) XMMHUYECKHX dJeMeHTOB. MHbopmanus, KOTOpyr HECyT
3HAKA XHMHMYECKUX OJJIIEMEHTOB. OTUMOJOTHS HA3BaHUW HEKOTOPBIX XUMUYECKUX
anemeHToB. [lepuoanueckas tabmuua xumuueckux sneMeHtoB [[. . Menneneesa:
KOPOTKONEPUOAHBIN U JJIMHHONEPUOAHBIA BapuaHThl. Ilepuoasl u rpynmel. ['naBHas
¥ I0004YHast NoArpynnsl uiu A- u b-rpynnsl. OTHOCUTENIbHASI aTOMHAs Macca.

Xumnueckue Gopmynbsl. HWuaekcsl u ko3pduuumeHtsl. OTHOCHUTENbHAS
MOJIEKYJIsIpHass Macca. MaccoBasg [0S XMMHYECKOIO DJEMEHTA B COEIUHEHUU.
HNudopmariusi, KOTOpyro HECYT XUMHUYECKHE (HOPMYIIBL.

BanentHocTb. CTpyKTypHBIE (GOPMYIIBbl. X UMHUUYECKHE DJIEMEHTHI C TOCTOSTHHON
U TIEPEeMEHHOW BAJICHTHOCTHIO. BbIBOJI (QOpMyINbl COEIMHEHHS MO BAJIEHTHOCTH.
Onpenenenue BaJ€HTHOCTH XHMHUUYECKOTO »dJieMeHTa 1o ¢GopMmyse BellecTBa.
CocraBiieHHEe Ha3BaHWI COEOUHEHUM, COCTOSIIMNX U3 JIByX XUMHYECKHUX 3JIEMEHTOB,
10 BaJIEHTHOCTHU. 3aKOH MMOCTOSIHCTBA COCTaBA BELIECTB.

Xumudeckue peakuuu. PeareHTel W OpoAayKThl peakuuu. lIpu3Haku
XUMHUYECKUX PEAKIMNA. Y CIOBHS UX MPOTEKAHUS U MPEKpalleHus. Peakuuu ropeHus.
DK30TepMUUYECKUE U SHAOTEPMUUYECKHUE PEAKIIUH.

3aKOH COXpaHEHUs MacChl BEUIECTB. XMMUYECKHE ypaBHEHHs. CocTaBieHUE
XUMHYECKUX ypaBHeHUH. MHpOopMaimsi, KOTOPYIO HECET XUMHUUECKOE YpaBHEHHE.

Knaccudukaims XUMHUYECKUX peaKIHil MO COCTaBy W YHCIY pPEareHTOB H
NpOAYKTOB. THIIBI XMMHMYECKUX peakuuil. Peakunu coenuHEHUs, pa3yIokKEHHUS,

3amerenus u oomena. Karanuszaropsl U kaTanus.

JTEMOHCTPALINA

¢ KOJUICKIIMSI MATEPUAJIOB U U3JEIINNA U3 HUX.
*MOJIEIIH, UCTIONB3YEMbIE Ha YPOKaxX (PU3UKH, OMOIOTHH U Teorpaduu.
¢ 00BbEMHBIC U IIAPOCTEPKHEBBIE MOJIETU HEKOTOPHIX XUMUYECKUX BEIIECTB.

®MOJIEJIA KPUCTAJUIMYECKUX PEIIETOK.



ecoOMpanue mnpubopa g TMOJyYeHHUs] Ta3a W TMPOBEpPKAa €ro Ha
TePMETHYHOCTb.

¢BO3I'OHKA CyXOro Jibaa, noJia Ujin Ha(l)TaJ'II/IHa.
e arpCraTHbIC COCTOAHHA BOABI.

epa3lciicHUe  JBYX  HECMEIIMBAIOLIUXCA  KUAKOCTEM € IOMOILIBIO
JEIIUTEIBHON BOPOHKHU.

* TUCTUJUISITOP U €ro padora.

e yCTAaHOBKA /I PUiIbTpoBaHUs U €€ padora.

e yCTAaHOBKA JIJIS BBITTApUBaHUs U e€ padoTa.

* KOJUTCKITHS OBITOBBIX MMPUOOPOB 7151 (PUITBLTPOBAHMS BO3AyXa.

epa3jielieHne KpacsIero BemecTBa (oMactepa ¢ MOMOIIbIO OyMaKHOU
xpomartorpaduu.

*MOJIEJTH AJJTIOTPOITHBIX MO (PUKALIMI yriepoaa v CephI.
*TI0JTyYEHHE 030HA.
eTIOPTPETHI H. 5. Oepliennyca u JI. U. MEH/IeJIeeBa.

OKOpOTKOHepI/IO}IHHﬁ )51 HHHHHOHGpHOJIHBIﬁ BAaPHUAHTHBI HGpHO)IH‘ICCKOﬁ
CHUCTCMBEI . 1. MCHICIICCBA

¢ KOHCTPYUPOBAHHE IIAPOCTEPKHEBBIX MOAEIIEH MOJIEKYII.

earnmapar KuIma.

epasnoXeHue OMXxpomara aMMOHHS.

®TOPEHUE CEPbl U MArHUEBOM JICHTHI.

®IIOPTPETHI M. B. JOMOHOCOBA U a. JI. JIaByas3he.

® OIBITHI, WIUTFOCTPUPYIOIINE 3aKOH COXPAHEHUSI MaCChl BEILIECTB.

eTopeHue docdopa, pacTBOpeHHE NMPOAYKTA TOPEHUS B BOJIC 1 MCCIICIOBAHUE
MOJIYYEHHOT'O PaCTBOPA JIAKMYCOM.

® B3aUMO/ICHCTBHE COJITHOM KHUCIOTHI C IIMHKOM.

*TIOJTyY€HHUE THIPOKCU A MeaH(il) B ero Pa3ioKeHNe IPH HAaTrPEBaAHUH.



JlabopaTopHbIe ONBITHI.

1. O3HakoOMIIeHHE C KOJIJIEKIEH JTabOpaTOPHOI MOCY/IbI.
2. IIpoBepka npubopa A1 MOIy4YEeHHs Ta30B HA T€PMETUYHOCTb.
3. O3HaKoOMJIEHHE C MUHEpaJIaMU, 00Pa3yIOLIUMHU ITPAHUT.
4. TIpurotroBieHue TeTepOreHHON CMecH IIOPOLIKOB cepbl
U Kelle3a U UXpasJielieHue.
5. BzaumopeiicTBue pacTBOPOB XJIOPUIOB U MOIUJIOB KaJIHsI C PAaCTBOPOM
HUTpaTacepeopa.

6. [Tonyuenne runpoxcuna menu(ll) m ero B3aumopeilcTBHE ¢ CcepHOM
KHUCJIOTOM.

7. B3aumojieiicTBHE pacTBOpa COJIbI C KUCIIOTOM.

8. [lpoBepka 3akOHa COXpaHEHUS  MacChl  BEIIECTB HAa  IpUMEpe
B3aMMOICUCTBUSIIEIOUYH U KUCIIOTHI.

9. IlpoBepka 3akOHa COXpaHEHUS MacChl BEIIECTB Ha  MpUMeEpe
B3auMoercTBusmENouH U conu xene3a (1),

10. PasnmokeHue mepoKcHaa BOIOPOAA ¢ MOMOIILI0 okcuaa mapranma (1V).
11.3amenienue xeae3oM MeIu B MEAHOM KYIOpOCE.

11. TlpakTuueckue pabOTHI.

12. 3nakoMcTBO ¢ mMabopaTOpHBIM OOoOpynoBaHueM. [IpaBuna TeXHUKH
Oe3omacHOCTH Tpu paboTte B kKabuHete XuMuu. HekoTopbie BUbI paborT.

13. Ananu3 nouBsl (aHAIOT paboThl «OYUCTKA TOBAPEHHOW COIIN»).

BaxHeiimue npeacTaBuTe M HCOPraHUYECKUX BelleCTB.
KoanyecTBeHHBICOTHONICHUS B XUMHUHU

CocraB Bo3nyxa. [lonsitue 06 00beMHON 10J€ () KOMIIOHEHTa TTPUPOTHOUTA30BOM
cMecH — Bo3ayxa. PacyeT oObemMa KOMIIOHEHTa Ta30BOM CMECH 0 €ro00bEMHOM J101€
1 Ha00OpOT.

Kucnopoa. O3zon. Ilonyuenne kuciopona. CoOupaHue H pacrio3HaBaHUE
KUCIOpoJa. XUMHYECKHE CBOWCTBA KHCJIOPOAA: B3aUMOACHCTBHE C METAJLIAMU,

HEMETaJUIaMH U CIIOKHBIMU BemlecTBaMu. [Ipumenenune kucimopoaa. Kpyrosopor



KHUCJIOpOJia B PUPO/IE.

Oxkcuabl. OOpazoBaHue Ha3zBaHUM OKCHUIIOB MO uX (opmynam. CocTaBieHue
dbopmMyn OKCUIOB MO MX Ha3zBaHUAM. [IpecTaBUTENN OKCHIOB: BOJA W YTIEKUCIBINA
ras, Heramé¢Hasi U3BeCTh.

Bonopon B mpupone. dusnueckue U XMMHUYECKHE CBOMCTBA BOIOPOAA, €ro
MOJYy4YEHUE U IPUMEHEHUE.

Kucnote, ux cocraB u wux kinaccudpukamus. HWuanukatopsl. Tabnuna
pactBopuMocTu. CosiHAst U C€pHasi KUCIIOThI, UX CBOMCTBA U IPUMEHEHHUE.

Counu, ux cocTaB U Ha3BaHUs. PacTBOpUMOCTH COJIEH B BOJIE.

[IpencraButenu coyieii: XJIOpua HATpUsl, KapOOHAT HATPHs, pocdaT KalbLIMs.

IToctosinnas ABoranpo. KonnuectBo Bemectsa. Monbs. MossipHast Macca.

KpaTHble enuHUIBI HM3MEpPEHHUsS KOJMYECTBA BEIIECTBA — MHJUIUMOJIb U
KWJIOMOJIb, MUJUTUMOJISIPHAS. U KWJIOMOJISIpHAsl MacChl BEIIECTBA.

PacyeTsl ¢ MCMOJIB30BAHUEM TOHSITUM «KOJMYECTBO BEILIECTBA», «MOJISIpHAs
Maccay, «IOCTOsTHHAsE ABOTaJipoy.

3axon ABoraapo. MoJsipHblii 00beM ra3000pa3HbIX BEIIECTB.

OTHOCUTENBHAS IUNIOTHOCTH OJHOTO ra3a Mo Apyromy.

Kpatubie equHuIbl U3MEpEeHNUs — MUJUIUMOJISIPHBIA U KUIIOMOJISIPHBIMOOBEMBI
ra3000pa3HbIX BEIICCTB.

Pacuetbl ¢ HCHOJIB30BAaHMEM MOHSTUN «KOJUYECTBO BEILIECTBA», «MOJSpHAs
Maccay, «MOJISIPHBIN 00BEM Ta30By», «IOCTOSIHHAS ABOTAIpOY.

PacyeTsl ¢ MCNONB30BaHHEM IOHATUN «KOJMYECTBO BEIIECTBA», «MOJISIpHAs
Maccay, «MOJISIPHBIA 00bEM Ta30B», «IUCIO ABOTAIAPO».

I'unpocdepa. KpyroBopor Boasl B mpupoge. DPuznyeckue M XUMHYESCKHE
CBOWCTBA BOJBI: B3AUMOJICUCTBUE C OKCUIAMM.

OcHoBanusi, ux coctaB. PacTBopuMOCTh OCHOBaHMII B Boje. M3MeHeHue
OKpacKy WMHJIMKAaTOpPOB B ILIeno4HOU cpene. [IpencraBurenu menoden: rHAPOKCUIbI
HATpusl, KaJausl U KaJblUs.

PacTBopurens n pactBopéHHOE BemecTBO. PactBopsl. PacTBOpeHue.

I'mopatel. MaccoBas 1ossi pacTBOPEHHOTO BellecTBa. PacyeTsl, CBA3aHHBIE C



HUCIIOJIB30BAHHUEM ITOHATHA «MAaCCOBasd JOJIA paCTBOpéHHOFO BCIICCTBA».

JTEMOHCTPALIUU

*OIIPE/ICIICHUE COJIEPIKAHMSI KHCIOPOa B BO3IYXE.

*IOJTy4E€HHUE KUCIOPO/Ia PA3I0KECHUEM TIepMaHTaHaTa Kaluisl U IEPOKCHU I
BOJIOpOJIA.

eCOOMpPaHNE METOJOM BBITECHEHUS BO3/1yXa U BOJIBI.
epacIo3HaBaHUE KKCIOPO/Ia.

eTOPCHHE MarHus, Xele3a, yris, cepbl 1 ¢pochopa B KHUCIOPO/IE.
¢ KOJIJIEKI[MSI OKCUIOB

e TIOJIyUYCHHE, COOMPaHKE U PacIO3HaBaHUE BOJOPO/IA.
*TOPEHHUE BOJI0OPO/IA.

e B3aMMO/ICHCTBHE BOIOPO/Ia ¢ OKcH oM Meau (ii).

* KOJIJICKI[US] MHHEPAJIbHBIX KUCIIOT.

e IIPAaBUJIO Pa30aBICHUS CEPOIl KMCIOTHI.

¢ KOJIJIEKIIUSI COJIEM.

eTa0JIMIIa PACTBOPHUMOCTH OCHOBAHH#, KUCIIOT U COJIEH B BOJIE.

¢ HCKOTOPBIC MCTAJIJIbI, HCMCTAJIJIBI U COCAUMHCHHA KOJINYCCTBOM BCIICCTBA Bl
MOJIb.

*MOJIE]Th MOJISIPHOTO 00beMa ra3000pa3HBIX BEIIECTB.

¢ KOJUIEKIIUS OCHOBAHUI
JlaGopaTopHble ONBITHI.

[ToMyTHEHHE W3BECTKOBOM BOBI MMPU MPOIMYCKAHUM YTICKUCIIOTO rasa.

[Tomydenue Bogopoaa B3aMMOJICMCTBUEM LIMHKA U COJITHOW KUCJIOTHI.

PacriozHaBanue KUCIOT HHAUKATOPAMHU.

N3meHeHne oKkpacku HHIUKATOPOB B IIECIIOYHOM CpEJIE.

O3HakoMJIEHHE C MpenapaTaMd JOMAllHEW WIM IIKOJbHOW anTeyKu —
pacTBOpaMu TEpOKCHAA BOJAOPOAA, CHUPTOBOM HACTOMKHA HOJIa W HAIIATBIPHOIO
CIupTa.

IIpakTuyeckue padoThbI.
[Tonyuenue, cobupaHue 1 pacrio3HaBaHHUE KUCIOPOAa.
[Tonyuenue, cobupanue u pacno3HaBaHUE BOAOPOAA.



OcHoOBHbBIE KJIaCChI HECOPraHu4Y€CKHX COEI[I/IHeHI/Iﬁ

O6o0uieHue cBefeHU 00 OKcuAax, MX KiIacCU(PUKalWU, HA3BAHUIX U
cBoicTBax. CrocoObl MOJYYEHUSI OKCHJIOB

OcHoBanus, ux Kinaccudukanus, Ha3BaHUsI U CBOMCTBA. BzaumomeiicTBue ¢
KUCJIOTaMHU, KHUCJIOTHBIMM OKCHJAAMHU M COJISIMU. PasiiokeHue HepacTBOPUMBIX
ocHoBaHUM. CriocoObI MOTYyYEHHsS] OCHOBAHUM.

Kucnotel, ux knaccudukanus u HazBaHusg. OOIIMEe XMMHUUYECKUE CBOMCTBA
KHUCJIOT. B3anmonelcTBue KHUCIOT C METAUIAMHA. OJNEKTPOXMUMHUYECKHM P
HaNpsDKEHUW METauloB. B3amMoOIencTBHE KHUCIOT C€ OKCHUIAAMH METAJUIOB.
B3aumopelictBue KHUCIOT C OCHOBAHUAMHU — PEAKUUS HEUTpaIM3aIuu.
BzaumoneiictBue  kucior ¢ consiMu. [lomydeHne — GECKHCIOPOAHBIX |
KHCJIOPOACOAEPKAIIUX KUCIIOT.

Conmu, wux kimaccudukanus W CBOWCTBA. BsauMmopeilcTBue cojeld cC
MeTaJjlaMU, 0COOEHHOCTH 3TUX peakuuii. BzanmonencTBue coneit ¢ consimu.

I'eneTnyeckne psapl MeTaia U HeMmerainna. ['eHeTnuyeckash CBsI3b MEXIY
KJIACCAMH HEOPTaHMYECKUX BEILECTB.

JlaGopaTopHbIie ONBITHI.
1. B3aumoeiicTBre OKCcHUIa KaJbIUA C BOJOM.
[TomyTHEHME U3BECTKOBOM BOJIBI.
Peakuus Henrpanuzanumu.
[Tonmyuenue ruapokcuaa meau (11) u ero B3anMopelicTBUE C KHCIOTOM.
Pasnosxxenue ruapoxcumaa meau (I1) mpu HarpeBaHuy.
B3aumopelicTBre KUCIOT C METaIJIAMU.
B3anmopencTBue KUCIOT C COJIAMMU.

O3HaKOMJIEHUE C KOJUIEKIIMEN COJIEH.

© o N oo g bk~ w DD

Bianmogeiictue cynbdara meam (I1) ¢ sxxenezom.
10. BzaumopeiicTBre coeli ¢ COMSIMU.

11. T'eneTnueckas CBsi3b Ha IPUMEPE COCAUHEHUN MEIH.



IIpakTyeckue padorTbl

Pemenue OKCIICPUMCHTAJIbHBIX 3aJ1a4.

Hepuonnuecknin 3axkoH u Ilepuoamyeckas cucTeMa XHUMHYECKHX

3jeMeHTOB/[.. MeHnaesieeBa 1 cTpoeHHe aToOMAa

EcrecTBeHHBIE  ceMeHMCTBA  XMMHYECKMX  DJIEMEHTOB:  IIECJOYHBIE U
MICJIOYHO3EMEJIbHBIE  METaJUIbl, TaJloTeHbl, MHEPTHBIC (OJAropoAHBIC) Tas3bl.
AMdoTtepHOocTh. AM(pOTEpHBIE OKCHIBI U TUAPOKCU L. KOMITJIEKCHBIE COJIH.

Otkpeitne JI. Y. MengeneeBsiM llepmoanueckoro 3akOHa M CO3/aHUE UM
[Tepuoanyeckoil CUCTEMbl XUMHUYECKUX 3JIEMEHTOB.

AToMBI Kak ¢opma CYIIECTBOBAHUSA XHUMHUYECKHX 3JIeMEHTOB. OCHOBHBIE
CBEJICHUA O CTPOCHUU aTOMOB. JlOKa3aTelbCTBAa CJIOKHOCTH CTPOEHHUS aTOMOB.
Omnbitel Pezepdopna. [lnanerapuast Mojiesib CTpOCHHS aTOMa.

CocTaB aTOMHBIX f/I€p: NPOTOHBI, HEUTPOHBI. OTHOCUTENIBLHASI ATOMHAs Macca.
B3anmoCBs3b NOHATHN «IIPOTOHY», KHEUTPOH», KOTHOCUTEJIbHAS AaTOMHAS Maccay.

Muxkpomup. nekTpoHbl. CTpoeHHME SJIEKTPOHHBIX YPOBHEM  aTOMOB
xuMudeckux 3eMeHTOB NeNe 1-20. [ToHsiTHE O 3aBEPILIEHHOM 3JIEKTPOHHOM YPOBHE.

N3oronbl. Duznyeckuii CMBICT CUMBOJUKH [lepruoInyeckord CHUCTEMBI.
CoBpemennast (opmynupoBka Ilepuogmdyeckoro 3akoHa. M3MeHEeHHS CBOWCTB
AJIEMEHTOB B MEPHOJIaX U TPYIax, Kak (GYHKIUS CTPOCHHUS JICKTPOHHBIX 000J0YEK
aTOMOB.

XapaKTEepUCTUKa JJIEMEHTAa-METala M BJIEMEHTa-HeMeTaula MO0  HUX
1ojoxeHuro B [lepuoanueckoit cucreme xumuueckux 3neMeHToB 1. . Menzaeneena.

JTEMOHCTPALINA

* pasnu4Hbie (HOPMBI TAOJIUIl TEPHUOTUIECKON CUCTEMBI.
® MOJCIHMPOBAaHUE  TOCTPOCHUS  TMEPUOJAMYECKOW  CHUCTEeMBI 1.  W.
MEHJIeIIeeBa.

® MOJEIM ATOMOB XUMHUYECKUX JJIEMEHTOB.
® MOJIEH aTOMOB 3JIEMEHTOB 1—3-T0 Iepro10B
JlaGopaTopHbIe ONBITHI.

[Tonyuenune aMmpOTEpHOrO TUAPOKCU/IA U UCCIIEIOBAHUE €TI0 CBOMCTB.



Xumuyeckasi cBsi3b. OKHCJIUTEIbHO-BOCCTAHOBUTE/IbHBIC PeaKUUU

HNonnas xumuyeckas cBsi3b. MoHbBI, 00pa3oBaHHbIE aTOMaMu METAJUIOB U
HeMeTaioB. CxeMmbl 00pa3oBaHWs HOHHOW CBSI3M Uil OMHApHBIX COEIUHEHHUU.
HNonHble kpucTayuinueckue pemeéTku U (pu3nueckue CBOWCTBA BEIIECTB C 3TUM
TUNIOM pe€Tok. [loHsTHe 0 POpMYNIBHON €ANHMIIE BEIIECTBA.

KoBaneHnTHass xumMuueckasi CBsi3b. DJNEKTPOHHBIE U CTPYKTYpPHBIE (OPMYJIBI.
[lonsitue o BanmenTHOoCcTH. KoBaneHTHast HenojsipHas cBsA3b. Cxembl 00pa3oBaHMs
KOBaJICHTHOM CBSI3M J/JI1 OMHApPHBIX cOeAUHEHUH. MolleKysasipHble M aTOMHBIE
KPUCTAJUIMYECKHUE PEIIETKH, U CBOMCTBA BEILIECTB C 3TUM THUIIOM PEIIETOK.

DNEeKTpOOTPULATENBHOCTb. P 3yekTpooTpuuarenbHOCTH. KoBaneHTHas
noJjisipHasi Xumudeckas cBA3b. Jumons. Cxembl 00pa3oBaHUsT KOBAJEHTHOM
NOJIIPHOM CBS3M JUIsl OWHApHBIX COENMHEHHH. MoOJeKyIsipHble W aTOMHBIE
KPUCTAJUIMYECKHUE PEIIETKH, U CBOMCTBA BEIIECTB C 3TUM THUIIOM PEIIETOK.

Meranueckass XMMHYECKass CBSA3b M METAJUIMYECKAas KpUCTAJUIMYeCKas
pemérka. CBolcTBa BELIECTB C O3THUM TUIOM pem€Tok. EnwHas mnpupona
XUMHUYECKHUX CBA3EH.

Crenenp okucieHuss. CpaBHEHHE CTENEHU OKHUCJIEHUS W BaJEHTHOCTH.

[IpaBua pacuéra cremeHed OKHUCICHUS 10 QGopMysiaM XHUMHUYECKUX
COEeIMHEHUMH.

OKHUCIUTENBHO-BOCCTAHOBUTENbHBIE  peakiuu. OrnpeneneHue  CcTeneHeu
OKHCIICHUSI JJI 3JIEMEHTOB, O0pa3yIolUMX BEIIEeCTBAa pa3HbIX KiaccoB. Peakuuu
MOHHOTO OOMEHa M OKHMCIUTEIbHO-BOCCTAHOBHUTENbHBIE peakuuu. OKHUCIUTENb U
BOCCTAaHOBHUTEINIb, OKHUCJIEHHME U BoccTaHoBieHHE. (CoOcCTaBiIe€HUE YpaBHEHHUU

OKHCIHUTCIIBHO-BOCCTAHOBUTCIBbHBIX peaKuHﬁ MCTOAOM JJICKTPOHHOI'O Oajanca.

JTEMOHCTPALINA

e BHUAcOGPArMEHTHI B CJIANIbl KMOHHAS XUMHYECKAsT CBSI3bY.
® KOJUIEKHS BEIIECTB C MOHHOU XUMHUYECKOHN CBSI3EIO.

¢ MOACIHW MOHHBIX KPUCTAJIMYCCKUX peIHéTOK.



BUIcO(hPArMEHTHI U CIAMIbl KKOBAJICHTHAS XUMUYCCKAs CBSI3bY.
KOJUICKIIHS BEIIECTB MOJICKYJIIPHOT'O M aTOMHOTO CTPOCHHUSI.
MOJICTT MOJICKYJIIPHBIX U ATOMHBIX KPUCTAJLUTUYCCKUX PEIIETOK.
BUIcO(hPArMEHTBI U CIAMIbI «METAJUITMYCCKAS XUMHUYCCKAs CBI3bY.
KOJIJICKITUST «METaJIIbI U CILIABBIY.
B3aMMO/ICHCTBHE IIMHKA C CEPOH, COJITHON KMCIIOTOM, Xitopuaom Meau (ii).
TOPCHHE MarHH.
B3aUMO/ICHCTBHE XJIOPHON U CEPOBOIOPOTHOM BOIBI.

JlaGopaTopHbIe ONBITHI.

H3roroBieHue MOACIN, I/IJ'IJ'II-OCTpI/Ipy}OH_Ieﬁ CBOMCTBA METAJJINYECKOM CBSI3U.



Kanennapublii yueOHbIN rpaduk

JlonosiHuTEIbHAS 001€00pa3oBaTe/IbHAs 001IePa3BUBAIOLIAs IPOrPAMMa

TemaTuuyeckoe NIAHNPOBAHUE U MPAKTHYECKOE coep:kaHue Kypca 8-9 —x Kj1accoB

(2 4 B Hemen10, Bcero 72 4, U3 HUX 4 4 — pe3epBHOE BpeMsi)

Ne
1/ Hara o XapaKkrepucTHKA
Tema ypoxa CHOBHOE COJlepKanuue
OCHOBHBIX BHIOB JIeAITEJbHOCTH 00y4aroLuxcs
ypoka
AKTHYECK 7 i
1o nutamny (i) (Ha ypoBHe y4eOHBbIX JelicTBMIl)
8 kiacc
1 [Ipenmer xumun. Ponp Tema u BemectBa. CBolicTBa BeENIECTB. OTaJIOHHBIE ObvscHsimb, 9TO TPEAMETOM H3YUCHHS XUMUH SBISIOTCS
XUMHH B )KH3HUYEIOBEKA (¢usnueckue  CBOMCTBA  BelIECTB.  MaTepuanbl ¥ BEIECTBA,MX CBOMCTBA M UX IPEBPAIICHHS.
MatepranoBeicHne. Poidb XWMHHM B JKU3HH COBPEMEHHOTO Paznuuams Tena u BemecTBa, BEMIECTBA U MATEPHAIIBL.
obmectBa. OTHOIIEHNE OOMIECTBA K XUMUH: XEMOQIIHSI H Yemanasnusamo TIPHYUHHO-CIICACTBEHHBIE CBSI3U
XeMOo(pOOHsL. MEXTyCBOMCTBAMH BEIIECTB M UX

Hdemouncrpauuu. Komnekius marepuanoB W M3IEIUNA U3 TNPUMEHEHUEM

HUX.

Xapaxmepuzoeamp TIONOKUTENBHYIO H OTPHLATEIBHYIO POJIb
H OpM r
JlaGopaTopHbie onbIThl. 1. O3HakoMieHHE C p
XUMHUB U3 M C B € €HHO O oOmecTBa.

KOJUT KM Hmabo aTOpHOH OC bl

e e b my Apeymernmuposams cBOE OTHOIICHHE K XeMOpuInu 1 Xemo(ooum.



Mertoast HU3y4CHHUS

XUMHH

Al”pel"aTHBIe COCTOSAHHUA
BCIICCTB

I[Mpaktuueckas pabora
Nel

Mertonsl w3ydyeHuss xumun. HabmroneHue. DKCIEPUMEHT
MonenupoBanue. Moaenu mMatepualibHbIEe U 3HAKOBBIE
WU CUMBOJIbHBIE.

JdeMoncTpanun. Mogenu, HCHONb3yeMbleé Ha YpPOKax

¢usuku, Ouomormn u reorpaduu. OOBEMHBIE U

Xapakmepusoeamb OCHOBHBIC  MCTOJAbI  HU3YUYCHUA

C€CTCCTBCHHO-HAYYHbIX JUCHUILINH.

Hpueodumb MpUMEPLI MATCPUAJIBHBIX W 3HAKOBBIX WM CUMBOJIBHBIX

MoJieJIel, HCII0Nb3yEMBIX Ha YpOKax (M3UKHU, OHOJIOTHH 1

reorpadun.Cobupamb 00bEMHBIE U MIAPOCTEP)KHEBBIE MOICITH

MAapoCTCPKHEBBIC  MOJACIMHCKOTOPBIX  XMMUYECKUX HECKOTOPBIX XUMHUYCCKUX BCUICCTB

BemiecT. Mojenu KPUCTATNIMICCKUX

peLeEToK
lazer.  XKuakoctu. TeEpapie BemecTBa. BzanmHble

HePeXo/ibl MEXJAy arperaTHbIMH COCTOSHUSMH BELIECTBA!
BO3rOHKa (cyOnmmanus) u JecyOnuMmanus, KOHIEHcAlys U
UCTIapeHre, KpUCTAIIM3aLsl U TUIaBIICHHUE.
Jemonctpanun. CobOupaHue mpudopa Ui TOTydeHUs
ra3a W IpoBEpKa €ro Ha repMeTHYHOCTb. BO3roHka cyxoro
JbJa, MOAa WIMHA(TAIMHA. ATperaTHbIe COCTOSHMSA BOABI.

JlaGopaTtopHbie omnbIThl. 2. IIpoBepka mnpubopa mis
HOy4eHHS

Ta30B Ha I€PpMETUYHOCTD

3HaKOMCTBO C J1a0OpaTOpPHBIM 0OOPYIOBAHUEM.
[IpaBuna TexHuKH Ge30mMacHOCTH MpH paboTe B

kabunete xumun.HekoTopeie BUOBI paboT.

Pasnuuams TPU arperaTHBIX COCTOSHMS BEIECTBA.
Yemanasnusame B3aMMOCBSI3H MEXK/Ly HUIMU Ha OCHOBE B3aUMHBIX
HEPEX OJI0B.

Hamocmpuposams 3TH TEpexo/bl MPUMEPaMH.

Habniodams XMMUYECKUH SKCTIEPUMEHT U 0elamb BBIBOJIBI Ha

OCHOBEHAOJIIOICHUI

Pabomams ¢ nabopaTopHIM 000pyIOBaHHEM M HArpeBaTeIbHBIMH

npubopaMu B COOTBETCTBHH C NPABHIIAMH TEXHUKH 0€30IIaCHOCTH.

Buinoanames  TpOCTEHIIME  MAHMITYJSILUM — C
71a00paTOPHEIMOOOPYIOBAHHEM: C TaOOPATOPHBIM

LITATUBOM, CO CIIUPTOBKOM



dusndeckue SBICHUSI B
X
HWMHUH KaK OCHOBaA

pasaciicHusa cMmeceit

[Mpaktuueckas padora
Ne 2 (ananor paboTb
«OuncTKa TOBapeHHOM
COJTNY)

Ousnyeckue sABneHUA. YWCTBIC BC€IIECTBA HW CMCCH.

T'omorennsie u TE€TCPOrcHHbIC CMCCH. Cmecu

razoo0pasHble, xuakue u TBEpAbe. CrocoObl pasjeneHus
cMecel: MeperoHka, WM JUCTWUIALKSA, OTCTaUBaHUE,
¢unpTpOBaHMe, KPHCTAJUIM3AIMs WM  BBINapUBaHHE.
Xpomarorpapus.  [IpumeHeHHE 3THX CIOCOOOB B
JTa00OpaTOPHOI MpaKTUKe, Ha TPOM3BOJCTBE U B OBITY.

JleMoHcTpanun. Pasmenenne 1ByX HeCMENIMBAIOIIUXCS
JKUJKOCTEH € TIOMOIIBIO  JENUTENIbHOW  BOPOHKH.
Huctwinstop u  ero  pabora.  YcTaHoBKa  Juis
¢unpTpoBaHMss M e€  pabora.  YcraHoBKa  JUIA
BhlmapuBanusi M e€ pabora. Komnekuus  OBITOBBIX
npubopoB juis  GUIbTpOBaHMs BO3Ayxa. PazneneHue
Kpacsiero BeiiecTBa (uioMactepa ¢ HOMOILIBIO OyMaXKHOM

xpomaTorpaum.

AHanu3 MoYBHI

Paznuuamo (I)I/ISI/I‘-ICCKI/IC U XUMHUYCCKHUC ABJICHUA, YUCTBIC

BCIICCTBA MCMCCH.

Knaccupuyuposams cmecu.

IIpusodums TpUMeEpbl CMECEeH Pa3IMYHOTO arperaTHOrO COCTOSHUSL
Yemanasnusams NpUUMHHO-CIEICTBEHHBIE CBSI3U MEXIY
(hU3MYECKMMUCBONCTBAMHE BEIIECTB CMECH U CIIOCO0AMM HX
pazzneneHus. Paziuuamuux, onuceliams U Xapakmepuzoeams

MPaKTUYCCKOE 3HAYCHUE.

Pabomams ¢ nabopaTopHBIM 000pYJIOBaHHEM U
HarpeBaTeIbHbIMU
npuOopaMu B COOTBETCTBHH C MPABUIAMH TEXHHKH 0€30MACHOCTH.

Buinonnsme mpocteiinime TpuéMbl oOpalleHHs ¢ J1a00paTOpHBIM
000py/IOBaHUEM: BOPOHKOM, (DUIIBTPOM, CIIUPTOBKOU.
Habniooams 3a cBoiicTBaMH BEIIECTB U SBICHHUSIMHU,
MPOUCXO/SIIIFIMHU CBELIECTBAMHU.

Onucvigams ~XAMUYECKUH OIKCIIEPHMEHT C  MOMOIIBIO

PYCCKOTO(POJHOTO) S3BIKA W SI3BIKA XVMHH.

Henams BBIBOZBI TIO PE3yAbTaTaM MPOBEAEHHOTO SKCHEPUMEHTa



7 ATOMHO-MOJIEKYIISIPHOE

ydyeHue. XUMHUYCCKUE DJICMEHTHI

8-9 3uaku XUMUYECKUX
JJIEMEHTOB.
[Teproauueckas Tabnuna

XUMHUYCCKHUX
3JIEMEHTOB . n.

Menneneena.

10-11  Xumuueckue GopMyIbl

XuUMuUecKre dIeMEHThl. ATOMBI M MoJieKynsl. [IpocTsie u
CIIOJKHBIE BEIIECTBA. AJUIOTPOIHS Ha TNpPHMEPE KUCIOPOJa.
OCHOBHBIE TIOJIOXKEHUSI aTOMHO-MOJICKYJISIPHOTO — YUECHHSI.
Honel. BemiectBa MONEKYISpHONO U HEMOJIEKYISIPHOIO
CTPOCHHUS.

JlemoHcTpanuu. Mogeny  aNIOTPONHBIX  MOJM(UKALNHA

yraepoznau cepsl. [lomydenue o3oHa.

3Haku (CHMBOJIBI) XUMHYECKHX 3JIEMEHTOB. HWHpopmans,
KOTOpyIO HeCyT 3HAKHU XUMHUYCCKUX DJICMCHTOB.
3TI/IMOJ'IOFI/I$[ HaSBaHHﬁ HGKOTOpLIX XUMHUYCCKUX
sneMeHToB. llepyuomndeckass  Tabnuia  XUMHUYECKUX
anementoB J[. WM. MenneneeBa: KOPOTKONEPUOAHBIA M
JUIMHHONIEPUOIHBIN BapHaHTHl. [lepuogsl W TpymIEL
I'maBHast m moOouyHass mOATpyMHNbl Wik A- U b-Tpymmsl.

OTHOCHUTENbHAS aTOMHas Macca.

ObvscHamb, YTO TaKOE XUMHUYECKHH 3JIEMEHT, aTOM,

MOJICKYJTa,aJUIOTPOITHSI, HOHEI.

Paznuuams IpocThIe M CIIOXHBIC BEIECTBA, BEIICCTBA

MOJICKYJISIPHOTOY HEMOJICKYIISIPHOTO CTPOCHUS.

Yemanasnusamo IpUIUHHO-CIIEICTBEHHBIC CBSA3H MEXTY COCTABOM

MOJIEKYJ ¥ CBOMCTBAMH aJUTOTPOIHBIX MOIUPHUKAIMI KUCIOPOIA.

Dopmynuposams OCHOBHBIC TOJIOKEHHST ATOMHO-MOJICKYJIIPHOTO

YUCHUS

Hasvieamov ¥ 3anucvieams 3HAKH XUMHYECKHX JJIEMEHTOB.

Xapaxmepuzosams MHGOPMAIUIO, KOTOPYIO HECYT 3HAKH

XUMHUYCCKUXIJICMCHTOB.

Onucvlgams CTPYKTYpY TaONMIBI XMMHUYECKHX SJIEMEHTOB

JI..Menneneera.

ObvsicHsambs  STHUMOJIOTMYCCKHE  Hayajda  Ha3BaHUU
XUMUYECKUXIIIEMEHTOB M UX OTHENBHBIX TPYIIIL.

Paznuuams  KOPOTKONEPUOAHBIM M JUIMHHONIEPUOAHBIN BapUaHThI

Jemonctpamnu.  Iloprperst WM. 5. Bepuemuyca u Ilepuommueckoii cuctemsl JI. M. Menneneesa

igp’e

MemnneneeBa. KopoTkonepruoaHbli U ATHHHONEPHUOAHBIH

Bapuantsll lepronnueckoii cuctemsl . 1. Menneneesa

Xumudaeckue Qopmynsl. WHAEKCH W K03 GUIHEHTHI.

OrHocuTenbHas MOJEKyJIsIpHas Macca. MaccoBas Toms

XUMHYECKOTO dJIEMEHTa B coennHeHnH. VHpopmanus,

KOTOPYIOHECYT XHMHYECKHE (HOPMYIIBI.

Omobpadicams COCTaB BEMIECTB C MOMOIIBI0 XHUMHIECKHX (HOPMYIL.
Paznuuams vHaeKehl 1 KO)QUINUCHTHI.

Haxo0ums OTHOCHTENBHYIO MOJEKYISAPHYIO Maccy
BEIIECTBA

Tpancauposams MHPOPMALIHIO, KOTOPYIO HECYT XUMHYECKUE
hopmybl



12-13 BaneHTHOCTH

14

15

16

[ToBTOpeHHe 1 0000IIEHNE TEMBI.

IToaroroBka k

KOHTPOJILHOHM paboTte
Konrtposabnas padora Ne 1
«HavyanbHble TOHATHS W
3aKOHbI XHMHI»

XUMUYECKUE PEAKLIUH.
[Tpuznaku u ycioBus ux

MIPOTEKaHUs

BanentHocts. CTpykTypHBIE (GOpMYIBL. Xumudeckue — OOvbscHAmMb, 9TO TAKOS «BATCHTHOCTEY.

9JIEMEHTBI C TIOCTOSIHHOM W MEPEMEHHON BaJCHTHOCTBIO.  [lonumams OTpaXKeHHE TOPSAAKA COSTUHEHUSI aTOMOB B MOJIEKYJIax
BeBomg  GopMynBl  COCTMHEHHS TI0  BAJICHTHOCTH. BEIIECTB MOCPEICTBOM CTPYKTYPHBIX (hOPMYIL

OmnpeneneHne BaJEHTHOCTH XHMHYECKOTO JJIEMEHTa 1Mo  Ywmemsb cocmasnamsb GOPMYIBI COSTMHEHUH MO BaJEHTHOCTH

¢dopmyne BemectBa. CocTaBieHHe Ha3BaHUH COCTUHCHHH,

onpe()e/mmb BaJICHTHOCTb
COCTOAIMX W3 JBYX XHUMHUYCECKUX IJIEMCHTOB, II0

3JICMCHTAIIO (1)0 JIE€ €ro

BaJICHTHOCTH. 3aKOH TOCTOSIHCTBA COCTAaBaBEIIIECTB. pMy

coca € usa
HWH H

JemoncTpanun. KoHCTpyrpOBaHUE IAPOCTEPIKHEBBIX
MoJeein

MOJICKYIT
TCCTI/IpOBaHI/Ie, pemeHNUE 3a1a4 U BbIITOJTHCHUE

yIIpaKHEHUH 1oTeEMe

XuMuueckue peakuud. PeareHTs! W TNPOAYKTHl pPeakUuH. Xapakmepu3zoéams XUMHUECKYI0 DPEAKIUI0O U €€ YYacTHHKOB
[Ipr3Haky XMMUYECKHUX peakiui. Y ClIoBUS UX (peareHThIM IPOAYKTHI PEAKLUH).
IpoTeKaHWss M IpekpauieHus. Peaximu ropenHus. Onucbigams TPU3HAKA M YCIOBUS TEUYCHUS XHMHUECKHX PpEaKIHil.

OK30TepMUYECKUE U SHIOTEPMUUYECKHE peakuUuu. Pasnuuame 3K30TEpMHUUECKHE M IHIOTEPMHUYECKHE peakiuu. JleMoHcTpanuu.

Ammapar  Kwunma. Paznoxenne CoomHocums peakuuy TOPEHUS U SK30TEPMHIECKUE PEAKIIUH.
OuxpomaTa aMMOHUS. ['opeHne cepbl 1 MarHUEBOM JICHTHI. Habnooams 1 onuceigams XAMAYECKHH SKCIEPUMEHT C TIOMOIIBIO
JlaGopaTopHble onbIThI. 5. B3anMozeiicTre pacTBopos pyccKoro (pOmHOro) S3bIKA U S3bIKA XUMHH.

XJIOPHIOB ¥ MOIUIOB KAJIMs C paCTBOPOM HHTpaTa
cepebpa. 6. ITonydenue runpoxcuna menu(Il) u ero
B3aUMOJICIICTBUE C CEPHOI

KUCTIOTOH. 7. B3anMonencTBie pacTBOpa COMBI C KHCIOTOM



17-
18

19-
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3aKOH COXpaHEHUSI MacChl

BCIICCTB. XuMHu4YecKue

ypaBHEHUS

Tunel XUMHUYECKHUX

peakuui

3aKOH COXpaHEHHS MacChl BEIIECTB. XHMHYECKHE
ypaBHeHus. CocTaBlieHME XUMHYECKHX  YPaBHEHHIL.
Wudopmanys, KOTOPYI0 HECET XMMHYECKOE ypaBHEHHE.
HJdemoncrpanun. Iloptperst M. B. JlomoHnocoBa u A. JI.
JlaByasne. ['openme docdopa. OMBITE, HILTIOCTPUPYIONIHE
3aKOH COXPAaHEHHUsI MacChl BEILIECTB.

JlabopaTtopubsie ombiThl. 8.  IlpoBepka  3akoHa
COXpaHEeHHS! MacChl BEIECTB HA TPUMEpE B3aUMOJAECHCTBHS
meénoun u kucaorel. 9. IIpoBepka 3akoHa cCOXpaHEHHUs
Macchl BEILIECTB HAa MPUMeEpe

B3auMoieiicTBua miénoun u conu xenesa (I11).
Krnaccudukanmss XMMUUECKHX peEakIMid IO COCTaBy H

YHCITy PEareHTOB M TPOAYKTOB. THIIBI XHMHUYECKHX
peakuuid. Peakuuu coeaMHEHMs, pPa3I0oKEHMs, 3aMEIICHUS

u obmeHa. Katanmsarops! n kaTanus.

Jdemonctpanmu. [openne  ¢docdopa,  pactBopeHue
HPOYKTa
TOpeHUsT B BOAE M  HCCIENOBAaHHE IOITYYEHHOTO

pactBopa JlakMycoM. B3aumopeiicTBue CONSHOW KHCIOTHI
¢ HKOoM. [lonmyuenne rugpokcuna meau(ll) u ero
Ppa3JoKeHne MPHU HarpeBaHHU.

JladopaTopubie onbiThl. 10. Pasnoxenue nepokcuaa
BOJOpOZA C

nomoribio okcuaa mapranma (1V). 11.3aMerenne xene3om
MEJH B MEJHOM KYyIIOpOCE.

@Dopmyrupoeams 3aKOH COXPAHCHHS MACChl BEIIECTB.
Cocmagiamps HAETO OCHOBE XMMHYECKHE YpPaBHCHHSL.
Tpancauposams UHGOPMAIIHIO, KOTOPYIO HECYT
XHUMHUYECKHEypPaBHEHHUS.

DKCIIepUMEHTAIEHO HOOMBepIcOams CIPaBeIIUBOCTD

3aKOHAaCOXpaHCHWA MAaCChl BEUICCTB.

Knaccuguyuposams XMMUYECKUE PEAKIMK MO MPU3HAKY YHMCIA U

COCTaBa PEareHTOB M MPOIYKTOB.
Xapakmepuzoeams poJb KaTaIu3aToOpa B IPOTEKAHUH
XUMUYECKONPEAKIMH.

Habnooame u onucviéamb XUMHUYECKHH JKCIHEPHUMEHT C
MOMOILBIO

pycckoro (pOAHOTO) SI3bIKA U S3BIKA XUMUH

BakHeiiline npeacTaBUTeNIM HeOpranuvyeckux emiects. KonmvecTBennbie oTHomeHust B xumuu (18 1)



21
Bozayx u ero cocras

22 Kucnopon

23 [Mpaktuueckas padora Ne 3

Cocta Bo3TyXa Xapaxmepuzoeams 00BEMHYIO TOTFO KOMITOHEHTA TaKOH

. . IPUPOJHONra30Boil cMecH, Kak BO3AYX, U paccyumoléams €€ 1o
[MonsiTie 06 00beMHO# f0J1€ () KOMIIOHEHTa NPUPOAHOH PHpo ’ VX 1P

. 00BEMY 3TOH CMECH.
ra3oBOMCMECH - BO3yXa

. Onucvisams 0OBEMHBINA cOCTaB aTMOC(HEPHOTO BO3AYXa U HOHUMAMb
PacueT 0O6beMa KOMIOHEHTA Ta30BOH CMECH IO €ro

N 3HaYEHHE TTOCTOSHCTBA TOTO COCTaBa JUIA 370POBBSL.
00BEMHOI JJ0JIeN HA000POT.

Jemoncrpanuu. OnpeenieHre CoAepKaHus KACIOpo/a B
BO3JIyXe.

Kucnopon. O3zon. ITlomyuenuwe xucmopoma. CobOupanune u Xapaxkmepuzoéamv 030H, KaK aJUIOTPOITHYIO MOIM(DUKAIUIO
pacro3HaBaHUe KHCIIOpOoja. XHWMHUYECKHE CBOWCTBA kucnopoaa. Onucvligams (QU3NYECKHE M XUMHYECKHE CBOMCTBA,
KUCJIOPO/ia: B3aMMOJEHCTBHE C MeETalJlaMH, HEMEeTaulaMd M IOJydYeHHe W TPUMEHEHHE KHUCIOpoJa C HCIONb30BaHUEM
CJIOXHBIMHU BellecTBaMU. lIpuMeHeHue xuciaopona. pyccKkoro (poIHOro) si3blKa U sI3bIKa XUMHUH.

Kpyrosopor kucnoposa BIpupoJe. Yemanasnueams  NPUYWHHO-CNENCTBEHHBIE  CBSI3M  MEXAY

Jemoncrpauun. [lonyuenne Kucnoposa pasiokeHreM (u3uuecKkMMU CBOMCTBAMHM  KHCJIOPOA M CIIOCOOaMHU  €ro

IIepMaHraHaTa Kajus 1 nepokcuaa sogoposa. Codupanue CoOHpaHusL.
METOJOM BBITCCHEHHMs BO3/yXa U BOJBIL. Pacrno3HaBanue
Kucinopoa. I'opeHueMarnus, xeinesa, yris, cepsl 1
(docdopa B kucopoze.

IIposooums, HabmOOAMs W ONUCLIGAMb XUMHUYECKUH IKCIICPHUMEHT
[0 TOJYYCHHIO, COOMPAHHIO W pPACIMO3HABAHHIO KHCIOPOJa C
COOJTIO/IEHUEMITPABIJI TEXHUKU 0€30MacHOCTH

[Monyyenue, coOupanue U pacmo3HaBaHHE KUCIOPOJa Pabomams ¢ nabopaTopHBIM 000pYIOBaHHEM M HarpeBaTeIbHBIMH
npubopamMu B COOTBETCTBHY C IIPaBUIAMH TEXHHUKH 0€30IIaCHOCTH.
Buvinoaname npocTeiine MpueMbl 00paIleHns ¢ 1a0opaTOpHbIM
o0opynoBaHWeM: coOHMpaTh TpHOOp TSI TOMYyYSHHS Ta30B,
IPOBEPATH €0 Ha TEPMETHYHOCTD M HCIIONB30BATh IS MOTyYeHHS
KUCIIOpOJa.

Cobupamv  KHCIOPOA  METOIOM  BBITECHEHHS  BO3IyXa U
pacnosHasamo

€Tro.

Habniooams 3a cBoiicTBaMU BCIICCTB U ABJICHUAMU,
MMpOoUCXOAAIIUMH CBCHICCTBAMMU.

Onucweigams XUMAYECKUAN SKCIICPUMCHT C IMOMOIIBIO

CCTCCTBCHHOFO(pYCCKOFO Wi pOZ[H()FO) SA3bIKa U A3bIKa XUMHH.



Cocmaensme OTYET TIO pe3ybTaTaM IPOBEACHHOTO JKCICPUMEHTA
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OKcHaBI

Bonopon

Oxcunpl. OOpa3oBaHHe Ha3BaHHWN OKCHIOB IO KX
¢dhopmynam.

CocraBnenre (GOpMyNl OKCHIOB IO HX Ha3BaHUSM.
[IpencTaBUTEMOKCHIOB: BOJA WM YIJIEKUCIBIA Ta3,
Heran€Hasi U3BECTb.

Hdemouncrpanuu. Komekius oxcuaoB

JlabopaTopusbie onbIT. 12. [ToMyTHEHHE H3BECTKOBOM

BOJIbI TPUTIPOMMYCKAHWUU YIJICKUCIIOrO ra3sa

Bomopon B npuponae. Ou3nyUecKHe U XUMHUUCCKHE
CBONCTBaBOJOPOA, €ro MOJyYeHHE U

MPUMEHEHUE.

JemoncTpanun. IlonyueHue, coOMpaHue W pacIo3HaBaHHE
Bojopoza. 'openue Bojopoxma. BzaummopneiicTBue Bopopona
cokcuom meau (11).

JlaGoparopubie onbIT. 13. [TonyueHune
BOJIOPOIAB3aUMOICHCTBIEM LIMHKA U

COJITHOM KHCJIOTHI

Buidensamb CyleCTBEHHbIE IPU3HAKU OKCHIOB

Jlasamb Ha3BaHUS OKCHJIOB IO MX (OpMyIaMm

Cocmasgnames GOpMyIIBl OKCHIOB 10 UX HA3BaHHAM
Xapaxmepusosamp Takux IIpelCcTaBUTENEH OKCHIOB, Kak

BO)Ia,yl"J'IeKI/ICJ'IHﬁ ras v HerameHas U3BeCTb.

Xapaxmepuzoeamsb COCTaB MOJIEKYJIbI, (PU3MUECKUE U XUMHUECKHE
CBOICTBA, MOJyYCHHE U IPUMEHEHUE BOJIOPO/IA.

Yemanasnueams  npUYMHHO-CIIEACTBEHHBIE CBSI3U  MEXIY
(M3MYECKUMHU CBOMCTBAMH M CIIOCOOAMHU COOMPAHHS BOIOPO/IA,
MEXAY XUMUYECKMHU CBOMCTBAMHU U €r0 IPUMEHEHUEM.
IIposodums, Habmodamv W ONUCHIGAMb XUMUYECKUH IKCIIEPHMEHT
IO MOJNYYEHHIO, COOMPAHHIO M PACIIO3HABAHUIO BOAOPO/A C

COOJTIO/ICHHEM TIPABHJI TEXHUKH 0E30MaCHOCTH.
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I[Npaktnueckas pabota Ne 4.

O060011EHNE U
cUCTEMAaTH3alusl 3HAaHUH I10
TeMe « THITbI XUMHUYECKHX
peakuuii»

KonTtpoasnas padora no
TeMe «THIBI XHMHYeCKHX
peakuuin

Kucnorsr

HOJ’Iy‘IGHI/Ie, COﬁI/IpaHI/Ie 1 paciiodHaBaHue BOAOPOJa

Kucnotel, ux coctaB u ux knaccuduraims. NHAUKATOPHL
TabnumapactBopumoctr. ConsHAs W cepHas KHUCIOTHI, HX
CBOICTBa U IPUMEHEHUE

Jemouncrpauuu. Konnekuys MUHEPabHBIX KUCIOT.
[paBmno pasbaBieHus cepoir xucnotel. JlabopaTopHbie
onbIT. 14.Pacrio3HaBaHre KUCIOT HHANKATOPAMH.

Pabomams ¢ nabopaTopHBIM 000pYZOBaHMEM M HArpeBaTENLHBIMH
npubOpaMHU B COOTBETCTBHY C TIPABUIAMH TEXHHUKH 0E30TACHOCTH.
Buinonname npocteiimue npueMsl o0paiieHus ¢ 1abopaTopHbIM
o0opynoBaHWEM: COOMpaTh TPHUOOp JUIS TMOJTYYCHUS Ta3oB,
IPOBEPATH €0 HAa TEPMETHYHOCTD M MCTIONB30BATh IS MOTYUYCHHS
BOZOpOZA.

Cobupams ~ BOIOPOA  METOIOM  BBITECHEHHS  BO3JyXa
pacno3uaeams

ero.

Habmooamp 3a CBOWCTBAMH BEIIECTB U SBICHUAMH,
HpOHCXO}IHU_H/IMI/I CBCUICCTBAMMU.

Onucvieams XUMUYECKHI SKCIIEPUMEHT C ITOMOIIIBIO
€CTECTBEHHOTO(PYCCKOTO HITH POTHOTO) S3bIKA U SI3bIKA XHMHH.

Cocmagname OT4ET MO pe3yNibTaTaM MPOBEJCHHOIO IKCHEPHMEHTa

Anaﬂusupoeamb COCTaB KHCJIOT.
Pacno3nasams KUCIOTHI C MOMOIIBIO HUHIUKATOPOB.

Xapaxmepuzosambs TPEACTABUTENEH KUCIIOT: COIAHYIO H CEPHYIO
Ymemys xapakrepn3oBaTh pacTBOPUMOCTb COEIUHEHUI C
TIOMOIIBI0 TaONHUITBI PACTBOPUMOCTH.

Yemanasnusams TpUHMHHO-CIIEICTBEHHBIC CBSI3U MEXK Ty
CBOMCTBAMHCONSHON U CEPHOM KUCIIOT U 00JIaCTIMH MX
MPUMEHECHHS.

Ocosnasams ~ HEOOXOIUMOCTh  COONIONCHHS  TMPABIII
TEXHUKH O€30MacCHOCTH TIpU paboTe C KHCIOTAMH.



30

Comn

31
KonunyectBo BemiecTra

32

MornsipHbIii 00BEM
ra3000pa3HbIX BEIIECTB

33-34 Pacuérsl o
XMMHYECKAM

YpaBHEHUSIM

Conu, ux cocTaB U Ha3BaHMsA. PacTBopuMOCTb coneld B
Boze. [IpeacTaBurenu coneit: XJI0pua HATPHS, KapOOHAT
Hatpusi, pocdaTKaIbIHs.

Hemonctpaunu. Komekius coneit. Tabnuma

PacTBOPUMOCTHOCHOBAHUH, KUCIIOT U COJIed B BOJE

ITocTosnnas ABoraapo. KommuectBo BemectBa. Monb.
Monsipras  Macca. KpaTHele eTUHMIBI  M3MEpEHUs
KOJIM4YeCTBa BEIICCTBA — MHIUIMMOJIb W KWIOMOIJIb,
MUWUIAMOJIAPpHAA U KUJIOMOJIApHAasA MaCChIBCIIECTBA.
PacdeTrsl ¢ UCIIOIB30BAHUEM IOHATUN «KOJIMYECTBO
BEIIECTBA», «MOJISIPHAs Maccay, «IOCTOsHHAas ABOTajipoy.
Jemoncrpauuu. HekoTopble MeTaIbl, HEMETAJUIBL U
COEIMHEHUSIKOJINYECTBOM BellecTsa B 1 Monb
3akoH ABoraapo. MoJspHBIH 00beM Ta3000pa3HbIX
BemecTB.OTHOCHTEIbHAS TNIOTHOCTh OAHOTO a3a Io
Apyromy.
KpaTtHple  eauHHUIBI  HM3MEpeHHS  MHJUTUMOISPHBIN

PacdeTsl ¢ ucmonp30BaHuEM MOHATHH «KOJHYECTBO
BEIIECTBAY,

«MOIIIpHAs Macca», «MOJSIPHBIA 0OOBEM Ta30BY,
«TOCTOSHHAST ABOTAIPO».

JemoncTpanuu. Monens MOISIpHOTO 00beMa
ra3000pa3HBIX BEIECTB

PacdeTsl ¢ ucmonp3o0BaHueM MOHATHH «KOJHMYECTBO
BEIIECTBAY,

«MOJISIPHAsE Maccay, «MOJIAPHBINA 00bEM ra30By», «UHCIIO0
ABoranpo»

Xapaxmepuzoeams CONM KaK MPOTYKTHI 3aMEIICHHUS BOJOPO/Ia B
KHCJIOTE HAa METaJ.

3anucvieams HOPMyIIBI COJICH 1O BaJCHTHOCTH.

Ha3zvieamy conu mo dopmyiam.

Hcnonvzoeame TaONUIy pacTBOPUMOCTH JJIS XaPaKTECPUCTUKH
CBOICTBCOJIEH.

IIposodums pacu€Tsl Mo GopMynaM coyiei

Obvschsams, YTO  TAaKOE  «KOJHYECTBO  BEIECTBAY,
«MOJIBY,

«MOCTOSHHAST ABOTAIpOy», «MOJIAPHA Maccay.
Pewamvy  3amaun ¢ UCHONB30BAaHHEM  TOHSTHI
«KOJMYECTBOBEIICCTBA», «MOJIAPHAs Maccay,

«MOCTOSHHAsT ABOTAIPO

ObvAcHAMb, UTO TAKOE «MOJIAPHBIA 00bEM ra30By», «HOPMAJIbHbIE

YCIIOBUSI».

Pewiams 3a1a4u ¢ UCIIOJIL30BAHUEM ITOHATHH «KOJIMYECTBO
BEILIECTBAY,

«MOJSIpHAsT ~Macca», «MOJSIPHBII 00BEM  Ta3oBy,

«IOCTOSTHHASIABOTAIPOY.

Xapaxmepuzoéamb ~ KOINYECTBEHHYIO  CTOPOHY
XUMUYECKHXOOBEKTOB ¥ IMPOIIECCOB.

Pewamo 3aga4u € HCIIOJIB30BaHUCM IIOHSITHI

(KOJIMYCCTBOBCIICCTBA), «MOJISIpHAsE Maccay, ((MOH?IpHBIi/'I 00BeM

ra30B», «IIOCTOSAHHAaA ABOFa,Z[pO))
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36-37 PactBopbl. MaccoBas g0

38

Bopa. OcHoBaHuS

PactBopéHHOrO BeliecTBa

I[Mpaktuueckas pabota

Ne 5

I'mnpocdepa. Kpyrosopor Bomsl B mpupone. ®usuueckue u O0vacHAmMb, YTO TaKOE «OCHOBAHUS», «IIETOYN», «KAUeCTBEHHAs

XMMHYECKHE CBOMCTBA BOABL: B3aNMOAECICTBUE C OKCHUAAMHU.
OcHoBanMs, UX cocTaB. PacTBOpUMOCTb OCHOBaHHUI B
Boge.M3menenne OKpacKH HUHIUKAaTOPOB

15. Vi3MeHeHHe OKpacKH MHIUKATOPOB B MICIOYHOU CpEle.

PactBoputens W pacTBOPEHHOE BEHIECTBO. PacTBOPHI.
PactBopenne. I'mapatel. MaccoBas JoNisl pacTBOPEHHOTO

BCHICCTBA. PacquLI, CBsA3aHHBIC C HCIIOJBb30BAHHUEM

IIOHATHUA

«MaccoBas Jons pacTBOPEHHOTO BEIIIECTBAY.
JlaGopatopHble ombIT. 16. O3HakoMiIeHHE € TpemapaTaMu
JIOMAlllHE WM UIKOJbHOW alTe4ku — pacTBOpamu

[IEpOKcUJa BONOPOJAA, CHUPTOBOM HACTOWKM HO#A H
HAIIATBIPHOTO CIUPTA.

IIpuroroBneHue pacTBOpOB COJEH C MX 3aJaHHOM MacCOBOH
noneu

OcHoBHbBIE KJIacchl Heopranudyeckux coequnenuii (10 u)

peaKIys», «HHIUKATOp».

Knaccuguyuposams ~ ocHOBaHWSI 110 PpacTBOPUMOCTH B  BOJE.
Onpedensimb PUHAIIEKHOCTH HEOPTaHUYECKUX BEIIECTB K KIIACCY
OCHOBaHHH 10 (QopMyJIe.

Xapaxmepuzo6amb CBOWCTBA OTNIENBHBIX MPEICTaBUTENCH
ocHoBaHMI. Hcnonwv3osams TabaMIy PacTBOPUMOCTH
ObvscHsAmb, YTO TAKOE «MAccoBas JOJs PACTBOPEHHOTO BEIIECTBAY.
Yemanasnusams ananorun ¢ 00ObEMHOM JI0N€H KOMIIOHEHTOB
ra3oBOHCMeECH

Pewams 3amaun C UCMONB30BAaHUEM IIOHATHH «MaccoBas
J0JIA 5JIEMEHTa B BCHICCTBE», «MacCoOBasdg O0JIA PAaCTBOPEHHOI'O

Pabomams ¢ nabopatopHsiM 000pyI0OBaHUEM M HATPEBATEIHLHBIMU
npuOOpaMH B COOTBETCTBHH C MPABHIAMU TEXHUKH O€30MaCHOCTH.
Buinonnsme npocteiiniue npueMbl 00palieHus ¢ 1abopaTopHbIM
000py/IOBaHUEM: C MEPHBIM LUIUHIPOM, C BECAMHU.

Habniooams  3a  CBOWMCTBAMH  BCIIECTB W SIBJICHHUSMH,
MIPOUCXOSIINMHE C BEIIECTBAMI.

Onuceigams SKCHEPUMEHT C TIOMONIBI0 ECTECTBEHHOTO (PyCCKOTO
WIA POTHOrO) si3bIKa W s3bIKa XuMuU. Cocmagnams OTYETHI 1O
pe3yabpTaTaM MPOBEIECHHOTO

9KCIIEpUMEHTA

T'omoeums pacTBOPHI C ONpPENEIEHHOW MaccoBOH Noien

PaCTBOPCHHOI OBCIICCTBA.



39 Oxcuppl: KiaccupuKarms
U CBOMCTBa

40 OcHoBaHus:
Kinaccupukanus u

CBOMCTBA

41-42 Kucnotsl: knaccudukanms
H CBOMCTBA

O06o00rmieHne cBeicHNH 00 OKCHIaX, WX KIIACCH(HUKAIAM,
Ha3BaHUSXH CBoHcTBaX. CIIOCOOBI MOMyYEeHHS OKCHIOB
JlabopaTtopHbIe onbITHI. 17. B3anmoneiicTBIE OKCHIA

Kanpius cBopod. 18. [loMyTHeHHE M3BECTKOBOH BOJIBI

OcHoBanus, ux KiaccuuKalys, Ha3BaHUS U CBOWCTBA.
BzaumojeiicTBHE ¢ KUCIOTaMH, KUCIOTHBIMA OKCHUIAMH H
consiMu.  PasioxxeHue  HEpacTBOPMMBIX  OCHOBAHUIL.
Cnioco0bl TIONMy4YeHUs] OCHOBAHUIA.

JlaGopaTopHble ONBITHI. 19. Peaxius
HE Tpaiu3a HH.

71 I 20
[Momyuenue ruapokcuna memu (1) u ero B3anmoneiicTeie

¢ kucnotoit. 21. Pasnoxkenue ruapokcuna menn (I1) mpu

HarpeBaHHU.
Kucnorel, wx knaccupukamss u Ha3zBaHus. OOmme

XHMHYECKUE CBOMCTBA KHUCIOT. B3anMonelcTBHE KHCIOT C

METAIDIAMH. ODNEKTPOXAMHUYECKUA  pAN  HANpsHKEHHUH
M 0 T "
e€TajuIoOB. B3aumM JIeiic BUE K CIOT C  OKCHIAMH

MeTajiIoB. B3amMopelicTBUe KHCIOT ¢ OCHOBAaHHUSAMH —
peakuus HeWTpanu3auuu. B3aumoneicTBUEe KHUCIOT C
COJISIMH. Ilonyuenue OECKHCIIOPOIHBIX 51
KHCIIOPOACOAEPKAIINUX KUCIOT.

JlabopaTopHble  ONBITHI. 22, B3aumoneiictre
KHCIIOT ¢ Meraimamu. 23. BzaumopeicTBre KHCIOT ©

Obvacuamy, 4To TaKoe «HecoeoOpasyromie

OKCHIIBIY,
«coneo0pasylomue OKCHIBD»Y, «OCHOBHBIE OKCHBIY, «KHUCIOTHBIE
OKCHJIBD).

Xapaxmepuzosamb obmrue XHMHUUYECKUE CBOIICTBa
COIIe0O0pasyIoMMUX  OKCHIOB  (KHUCIOTHBIX u OCHOBHBIX)
Cocmagnams  ypaBHEHHMsSI peakIuid ¢ y4acTUEM  OKCHJIOB.
Habniwooams w onuceiéamv peakii ¢ y4aCTHEM OKCHIOB C
TIOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO WM POJHOTO0) SI3bIKAa M SI3bIKA
XUMHUH.

IIpo6oOums ONBITEL, TOATBEPIKIAIOIIAE XHMHUUCCKHE CBOMCTBA
OKCHJIOB

C COOIOJICHHEM TMPABHJI TEXHHKH O€30IaCHOCTH
Cocmagnamp ypaBHEHUs peaklUid ¢ y4acTHEM OCHOBAHHIA.

Habmiooams 1 onucviéams peakluy C y4aCTUEM KHCIIOT C
HOMOIIBIOECTECTBEHHOTO (PYCCKOTO MIIM POIHOTO) A3bIKa M SI3bIKa
XUMUH.

Ilposooums  ONBITB, MOATBEP)KIAIOMIAE XUMHUYECKHE

CBOICTBAaOCHOBAHUH, ¢ COONIOICHHEM TPABHII

ocC
TEXHUKH 0€3 I1a HOCTH

Xapaxmepuzosamb 00IIHE XUMIUECKHE CBOWCTBA KHUCIOT
Cocmasname  ypaBHEHUsI peaknmmii €  y4JacTHEM  KHCIOT.
Habmiooams n onucwbieams peakiiiy ¢ y9acTHEM KHCIIOT ¢
TIOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO MIIM POAHOTO) SI3BIKA U SI3bIKA

XHUMUH.

Hpoeodumb OMBITHIL, MOATBCPKAAOIINEC XUMUYCCKUC CBOMCTBa

KHCIOT,C CO6J'IK),Z[CHI/ICM paBUJI TCXHUKH 0e30IacCHOCTH
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CBOMCTBa
I'enetnueckas CBSI3b
MEXTY KJ1accaMu

HEOPraHN4YE€CKUX BEIICCTB

[Ipaktudyeckas  pabora
Ne 6

COJIIMH

Conm, ux Kimaccu(pUKanus W CBOWCTBA. BiamMomeiicTBue Pa3nuuath HOHATUS «CPEAHUE COMIY, KKUCIBIC COITI, OCHOBHEIC
coleli ¢ MeTaJUlaMH, OCOOCHHOCTH JTHX PCAKI[HA. COJM.
BzaumonelicTBie coneil CCOIIMH. XapakTepu3oBaTh OOIIHE XUMHICCKHE CBOHCTBA COJICH.

JlabopaTopHbie onbITHI. 24. O3HakoMIIeHHE ¢ Koiuteknued Cocmagnsimes YpaBHEHUS PEaKlWil ¢ ydacTHeM coliei. Habmooame
C JeH.
0
5. Bzaum peiictBue nedara emu () ¢ Kene3o
2 0 cy M I M 26
Bzaum neit TBHe con ¥ ¢ ¢ asMU.
0 ¢ e 0

U onucvigamb PEAKUUM C Y4YacTHEM cojell ¢ MOMOUIbIO
€CTECTBEHHOTO (PYCCKOTO WIIH POJHOTO) SI3bIKA W A3BIKA XUMUH.

IIpo6ooums OMBITHI, IOATBEPKIAFOIINEC XUMHUUCCKUE CBOWCTRA
conel ¢

COGJHO}ICHI/ICM MpaBUJl TEXHUKHA 0€e30MacHOCTH
I'eneTnyeckue paabl ME€TaJIa U HEMETAJJIA. I'eneTnueckas Xapakmepua’oeamb MOHSTHE «T€HETUUECKUI pam.

CBS3BMEX]TY KJIACCAMU HEOPTaHMYECKHX BEIIECTB. Hnmocmpuposamo TEHETHYECKYIO B3aUMOCBSI3b MEXTy
JlaGopaTopHbie onbIThbl. 27. [eHeTHYEeCKas CBs3b Ha BEIIECTBAMU:IIPOCTOE BEIIECTBO — OKCUJ — THUJIPOKCUI] — COJIb.
IPUMEPECOSIMHEHNH MEJIN. 3anucwisams ypaBHEHHS peakuuii,

COOTBETCTBYIOIIUX MOCJIE0BATEIBHOCTH

(«uermoyke») NPeBpalICHUH HEOPTaHMYECKHX BEIIECTB pPa3IMIHbIX
KJTacCOB.

Pemnienue dKCIEpUMEHTATIBHBIX 33124 Ymems» obOpamatbess ¢ 11abOpaTopHbIM — OOOpY/HOBaHHUEM U
HarpeBaTelNbHBIMH IPUOOpAaMH B COOTBETCTBUH C HpaBHIAMH
TEXHUKH 0€30TacHOCTH.
Pacnosnagams HEKOTOpbIE aHUOHBI U KaTHOHBI.
Habnwdams cBOWCTBa 3JEKTPOIUTOB M MPOUCXOMSAIINX C HUMH

SIBIICHUH.
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O06o011IEHNE 1
CHCTEMaTH3alMsd 3HAHHUU I10
TeMme « OCHOBHBIE KJIACChI
HEOpraHUYECKUX
COEIUHEHUIN
KonTponsnas paGora no
«OCHOBHEBIE KJIACChI
HEOpPraHu4ecKuX
coeTMHEHUID»

Habniooams n onuceiéames peakiuy ¢ y4acTHEM 3JIEKTPOJIHUTOB C
TIOMOLIBI0 €CTECTBEHHOTO (PYCCKOrO MIIM POJHOTO) S3bIKA M SI3bIKA
XUMHH.

Dopmynuposamyp BBIBOJIBI o pe3ynbTaTtam
MIPOBEJICHHOT'O

OKCIICPUMECHTA

Iepuoguyeckuii 3akon u Ilepuoanueckas cucreMa xumuueckux iementos JI.W. MenjeseeBa u crpoeHne atoma (8 )

EcrectBennrie cemeiicTBa
XAMUYECKUXDJIEMEHTOB.

AmdorepHOCTh

EcrtecTBeHHBIE ceMeMcTBA  XMMHYECKHX  DJIEMCEHTOB:

IOCJIOYHBIC U IICITIOYHO3CMCIIBHBIC MCTAJJIbI, I'aJIOTCHBI,

uHepTHble  (Onaropopnble)  ra3bl.  AMQOTEPHOCTb.

AmdoTepHbIe OKCHABI UTHAPOKCHAbL. KOMIUTEKCHbBIE COIL
JlaGoparopublie onbiThl. 28. [lonydenne amdorepHOro

THIIPOKCHUIA U MCCIIeIOBAaHNE €T0 CBOMCTB.

Obvsacuame NPU3HAKK,  TO3BOJISIIOIINE  OOBEIUHATH
TPYNIBIXUMIYECKHX 3JIEMEHTOB B €CTECTBEHHBIC

CceMeHCTRa.

Packpvieams ~ xummdeckuit  CMBICT  (3TUMOJIOTHIO)

Ha3BaHMMECTECTBEHHBIX CEMEHCTB

Apeymernmuposams OTHOCUTEIBHOCTh HA3BAHUS «MHEPTHBIE Ta3bD»

Obwscusimyb, 4TO Takoe «am(oTepHble cCoeuHeHusy. Habnooams u

onucyl8amy PEaKUi MEXKIY BEIIECTBAMHE C TIOMOIIBIO PYCCKOTO

(pomHOTO0) S3BIKA U SA3BIKA XUMHH.

Xapaxmepuzoeams TBOUCTBEHHBIN XapaKTepe CBOWCTB

aM(OTEPHBIXOKCHIOB U THIPOKCHJIOB.

1Ipo6ooums OTIBITHI IO TIOTYISHUIO U TIOATBEPKIACHUIO

XUMHYECKUXCBOMCTB aM(pOTEPHBIX OKCUIOB M THIPOKCHIOB C

COOJTIOIEHNEM TIPaBUIT

TEXHUKU 0€30IaCHOCTH.
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Otkpeitue J1.1.
MenpaeneeBeIM

HepnoanquKoro 3aKOHa

OCHOBHBIE CBEJCHHUS O
CTPOCHUH aTOMOB.

CtpoeHue 3IeKTPOHHBIX
YPOBHEHN aTOMOB

XUMHYECKHX DIIEMEHTOB
NeNel-20 B tabiuue
J.W. Mengeneena.

[lepuoanyeckuil 3aK0H
.. MenneneeBa u

CTPOCHHUE aToOMa

Otkpoitue JI. U. MenneneessiM Ilepuoguyeckoro 3akoHa
u co3ganue uMm Ilepuoguueckoi CHCTEMBI XUMHUYECKHX
3JIEMEHTOB.

JdeMoHcTpanuu. Paznuunsble (hopmbl TabIHI
NEepPUOANYECKOH CUCTeMBL. MopenupoBaHue MOCTPOECHUSA

Ilepuoanueckoii cucremsl /1. . MenzaeneeBa

ATtombl Kak (Qopma  CyIIEeCTBOBaHHMS XHUMHYECKUX
aneMeHTOB. OCHOBHBIE CBEICHHA O CTPOCHHHM aTOMOB.
JlokaszaTenbcTBa CIOXKHOCTH CTPOCHHS aTOMOB. OTIBITHI
Pesepdopma. [Tnanerapras MOaelb CTPOCHHS aTOMa.
CocraB aTOMHBIX  fl€ep: MPOTOHBI, HEUTPOHBL.
OTHocuTenbHas aTOMHas Macca. B3anMoCBs3b OHATHI
«IIPOTOH», «HEUTPOHY,

«OTHOCHUTEJIbHAs aTOMHAsI Maccay.

JemoncTpaumuu. Mojenu aToMOB XMMHYECKUX
3JIEMEHTOB.
Muxkpomup.  OnekTpoHel.  CTpoeHHE  3IIEKTPOHHBIX

YpOBHEW aTOMOB XuMmH4eckux dnemeHToB NoeNe 1-20.

[onsATHE O 3aBEPIICHHOM 3JIEKTPOHHOM YPOBHE.

H3oromsr. du3ndeckuit CMBICII CHMBOJIIKHI
[Neprogmaeckoii cuctemsl. CoBpeMeHHas (OpMyTHPOBKA

Ilepuoanueckoro 3akoHa. M3MEHEHUsI CBOMICTB 3JEMEHTOB
B IepuoaXx M TIpymmnaxX, Kak (YHKOUS CTPOCHHUSA

3JIEKTPOHHBIX 000710YeK aTOMOB.

Pasnuuams ecTeCTBEHHYI0 W MCKYCCTBEHHYIO KiacCU(PUKAINH.
Apeymenmuposams ~ orHecenue  Ilepuoguueckoro  3akoHa

Mooenuposams ~ XUMHYECKHE  3aKOHOMEPHOCTH  C
BBIJIEJICHUEM

CYHICCTBCHHBIX XapaKTEPUCTUK 00beKTa U MpCACTABIICHUEM HX

BHpOCTpaHCTBeHHO'Fpa(l)H‘leCKOI;‘I WM 3HAKOBO-CUMBOJIUIECKOMI

dhopme
Ob6vsicHamb, 4YTO TaKOe «IPOTOH», «HEHTPOHY,
«BIIEKTPOHY,

«XMMHYECKHI IEMEHT», «MacCOBON YHCIION.
Onucvieams CTPOSHUE s1Ipa aTOMAa UCIIONb3YsI
ITepuoanueckyrocucteMy XuMuueckux snementos .M.

Menpeneena.

Tonyyamov nHGOPMAIHIO IO XUMHUH U3 PA3IHYHBIX
HUCTOYHHKOB,

anaiusuposeamabs eé.

ObvscHAmMb, YTO TAKOE «IIIEKTPOHHBIM CIOW» WIN
«IHEPreTUIECKUIYPOBEHbBY.
Cocmagnamp CXeMbl pacTpe/IeNeHHs SIEKTPOHOB T10 AEKTPOHHBIM

CIIOSIM B DJIEKTPOHHOM 000IT0UKe

Packpvieams Guznyeckuii CMBICI: IOPSAKOBOTO HOMepa
XHMHYECKOTORJIEMEHTa, HOMEpa IepHoJa ¥ HOMepa TPyIIIBL.
O6vsacHamy  3aKOHOMEPHOCTH  W3MEHEHHMS  METaUIMYEeCKHX

Meprosax | rpymnmnax.
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XapakTepucTHKa
XMMHYECKOTO JIEMEHTa Ha
OCHOBAHHUU €T0
MIOJIOXKEHHUSA B
[Mepuoanueckoit

cucreMe

3nauenue Ilepuoauueckoro
3akoHau [lepuogudeckoi
CHCTEMBl XMMHYECKHX
anemenToB /l. 1.

Mengeneena

HMoHHas xuMu4eckast
CBSI3b

KoBanenTnas

XUMHUYECCKasa CBA3b

XapakTepuCcTHKa  JJIEMCHTa-MeTallla W JJIeMeHTa-  Xapakmepuzoeams XUMHYECKHE 3IEMEHTHl 1—3-r0 MEepHojoB IO
HEeMeTaJlla 10 uX moiokeHuro B [lepmogmdueckodl cucteMe WX IMOJMOXKCHHIO B [IepHOTUYECKOW  CHCTEME  XMUMHYECKHX
xumuueckux anementoB J[. 1. Menneneena. anemenToB JI. 1. Menneneesa.

Jemonctpamuu. Mozeny aToMOB 3JIEMEHTOB 1—3-ro Apeymenmuposams CBOWCTBA OKCUIIOB U TUIPOKCUIOB METAILIOB U

NIEPUOIOB . N
HEMETAJUIOB MOCPEJCTBOM YPaBHEHHUH peakiuit

CooOmieHnss  yvyammxcss O  KM3HM, HaydHol W Omnpedeisimb MCTOYHHKM XUMHYECKOW MH(pOpPMAIUU

obmectBenHort  gestenbHoct .M. MenneneeBa [lonyuams  HeoOXoauMmylo — MHQOPMALMIO M3 Pa3IMYHBIX
«[lepuoguyeckoMy 3aKOHy HE TIPO3UT paspylleHHe, a HUCTOYHMKOB, anaimusuposamv €€, ogopmiams UHOOPMALUOHHBINR
TOJIBKO Pa3BUTUE M HAACTPOHKH O0EIaloTCsy NPOAYKT, Npe3eHmo8ams €ro, 6ecmu HAyYHYIO JIUCKYCCHIO,

omcmaeamsb CBOIO TOUYKY 3pCHUS UM KOppeKmuposamob eé.

Xumnueckasi ¢Bsizb. OKHCJINTEILHO-BOCCTAHOBUTEILHBIE peakuuvu (8 ‘l)

Honnast xumuueckas cBsi3b. MoHbl, oOpasoBaHHble  OO0bAcHAmMb, YTO TAKOE HOHHAS CBS3b, HOHBL

aTOMaMH METAJIOB U HeMeTaiuloB. CxeMbl 00pa3oBaHUsA Xapaxmepuzoeams MEXaHU3M 00pa3oBaHUs MOHHOU

WOHHOW CBsi3W 51 OuHapHBIX coenuHeHnd. Mowuuble — cBsa3u.Cocmasnams cXeMbl 00pa30BaHHs HOHHON

KPHUCTAJNTMUECKUE PEIIETKH W (U3MYECKHe CBOMCTBA  CBS3H.

BellecTB ¢ 3TuM TunoM  pemérok. Ilonatue o Hcnoav3osams 3HAKOBOE MOAEIHPOBAHUE. Onpeodensamo

(opMyIbHOH €AMHHIE BELIECTBA. THIIXMMHYECKOH CBS3M 1O (opMylie BEIecTBa.

Jemoncrpanun. Buneobparmentst u cnaiinel «VonHas — [IpugoOums TPUMEPHI BELIECTB C HOHHOH CBSI3BIO.

XMMUYecKasg CBsi3b». Kommeknusi BemecTB ¢ HOHHOW Ycmanasenuéams TPUUMHHO-CIEIACTBEHHBIE CBS3HM MEXIY COCTaBOM

XMMHUYECKOH CBA3bI0. MOJEN MOHHBIX KPUCTAJUIMYECKHX BEIIECTBA W BHIIOM XHUMHYECKOH CBS3M, MEXIY MOHHOH CBS3BIO U

PEmETOoK. KPHUCTAJUTNIECKIM CTPOCHUEM BEIIIECTBA, MEXIy
KPHUCTAJUTHIECKAM

CTPOCHHEM BEIIECTBA U €ro (pU3MIECKIMH CBOHCTBAMH
KoBaneHTHast Xxumuueckas CBsI3b. DNEKTPOHHBIE W ObvacHAmb, 9TO TAKOE «KOBAJIEHTHAS CBS3b», «BAJICHTHOCTDHY.
CTPYKTYpHBIE Cocmagname cxeMbl 00pa30BaHNs KOBAJICHTHON HEMOJSPHOM

¢opmynsr.  [lomstne o BajeHTHOCTH. KoBajeHTHas ~ XMMHUYECKOH CBS3H.
HenoysipHas cBsi3b. CxeMbl 00pa30BaHUS KOBaJCHTHON Hcnonvzo6ams 3HAKOBOE MOJETHPOBAHUE.

CBSI3M 1 OWMHApHBIX coequHeHWH. Monexymsipasle U Onpedensimb THI XUMHYIECKOH CBSI3M MO (opMyie BelecTna.
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Kosanenrtnas ToJigpHas

XUMHUYCCKas CBA3b

aTOMHbIE KPHCTAJUNIMYECKHEPEIIETKH, 1 CBOWCTBA BEIIECTB
C 3TUM THUIIOM PEUIETOK.

Jemoncrpanun. BuneopparMeHTsl U ciaiasl
«KoBasnenTHas xumuueckas cBs3b». Komnexuys BemecTs

MOJICKYJISIPHOT'O 1 aTOMHOI'O CTPOCHMA. Mopenu
MOJICKYJISIpHBIX W aTOMHBIX KPUCTAJUIMYCCKUX peHIéTOK.

BHGKT[)OOTpI/IIIaTeJ'H)HOCTL. Psn QJICKTPOOTPULATCILHOCTH.

KoBaneHTHas TOJSIpHAsT XUMUYECKas CBsI3b. JIUIIONB.
CxeMbl

00pa3oBaHMs KOBAJEHTHOI MOJSPHON CBS3W M) OMHAPHBIX

coeMHEHNH. MoneKynspHbIE M AaTOMHBIE KPUCTAJITUYECKHE
PELIETKH, ¥ CBOWCTBA BEIIECTB C 3TUM TUIIOM PELIETOK.

Jdemoncrpaumu.  Mopenu — MONEKYJSPHBIX U
aTOMHBIX

KPUCTAJIMYECKUX PEILETOK.

IIpueodums IpUMeEpHI BEIECTB C KOBAJIICHTHON CBA3BIO.
Yemanaenueams  MPUYMHHO-CNECACTBEHHBIE — CBA3HM  MEXIY
COCTaBOM BEIIECTBA U BUIOM XMMHUYECKOU CBA3U, MEXKLY
KOBAJICHTHOM CBS3bI0 HKPUCTAITHYECKAM CTPOEHHEM BEIIECTBA,

MCKIY KPUCTATIIIMYECKUM

CTPOCHUEM BCHICCTBA U €TO (1)I/I3I/I'IGCKI/IMI/I CBOMCTBaMHU

ObvsicHamb,  YTO  TaKOE  KOBAJICHTHAs  MOJISIpHAsS
CBSI3bY,

«OJIEKTPOOTPUIATCIILHOCTL)», «BO3TOHKA» WU «Cy6J’II/IMaHI/I${».

Cocmasname CXeMbl ~ 00pa3OBaHUs ~ KOBaJCHTHOMN
MOJISIPHOMN

XUMHYECKOH CBSI3H.

Hcnonv3o6ams 3HAKOBOE MOJEIUPOBAHUE.
Xapaxmepuzosams MEXaHU3M 00pa30BaHUs HOJSIPHON
KOBaJICHTHOM

CBA3U. Hcnonv3o6ams MaTepuansbHOE MOJCIMPOBAHUE

Onpedenamy THI XUMHYECKOH CBSI3U MO (OpMyJIe BEIECTBaA.
IIpugodums TpuUMEpHl BEUIECTB C KOBAJECHTHOW MOJIIPHON CBA3BIO.

Yemanaenueamp TPUYMHHO-CIIEICTBEHHBIC CBS3H MEXKIY
COCTAaBOM BEIIECTBA M BHIOM XHMHYECKOHN CBSI3U, MEXKIY
KOBAJICHTHO# CBSI3bI0 U KPUCTAJUTHYECKUM CTPOCHHEM BEILIECTBA,
MEXKY KPUCTALTHYECKIM CTPOCHHEM BEILIECTBA U €r0
(hu3uUECKUMU CBOWCTBAMHU.

COEIMHEHUS.



60 Meramnyeckas
XMMUYECKasg CBSA3b

Meramnndeckasi XMMHYECKas CBA3b W METaJUIMYecKas
KpHcTajulndeckast pemérka. CBOHCTBa BEIIECTB C STHM
THIIOM pemérok. Ennunas nmpupoga XMMIYECKUX CBS3EH.
Jemoncrpanuu. BugeopparMeHTsl U cnaiiibl
«MetammueckasixuMudeckas cBs3b». Kommexius

«MeTajisl U CIIIaBBI».

ObvscHamb, 4TO TAKOE METAIINYECKas CBA3b.

Cocmasnsams cXeMbl 00pa30BaHUs METALTHYECCKON XUMUIECKON
CBSI3H.

Hcnonbsoeamp 3HAKOBOE MOJICTHPOBAHHUE.

Xapaxmepuzoeamps MeXaHU3M 00Pa30BAHUS METATHICCKOH CBS3HL.
Onpedensimy THT XUMHYECKOH CBSI3U MO (OpMyJIe BEIISCTBA.
IIpueooums PUMEPBI BEIIECTB ¢ METATIMYECKOH CBA3BIO.

Hcnonvzoseamo MaTepUAIbHOC MOJCIUPOBAHUC
O6‘bﬂCH}1mb, YTO TaKO€ «CTCNCHb OKHCIICHHUA», «BAJICHTHOCTH).

61 CreneHb OKUCIIECHUS.
Crenenp oxucieHus. CpaBHCHHE CTCIICHH OKHUCICHHS U .
Cocmasnsimsb opMyJIbl OMHAPHBIX COCTUHCHHUI HAa OCHOBE
BajieHTHOCTU. [IpaBuna pacuéra cremeHell OKHUCIEHUS IO N
obmrerocnocoba ux Ha3BaHHIA.
(dhopMynaM XUMHUYECKUX COEANHEHUI.
Cpasnusams 8aneHMHOCHb U CTETIEHb OKHUCIIECHUS
Paccyumvléams cTenieHn OKUCIEHUs 10 GopMyIaM XUMHYECKUX
COEJIMHEHHI.
62 OKHUCIIUTENBHO- OKHCITUTETBHO-BOCCTAHOBUTENIBHBIE PEAKIHH. ObvacHAMb, YTO TAKOE «OKHCIMTENLHO-BOCCTAHOBHUTEIBLHBIE
BOCCTaHOBHTEJIbHEIE e ce ¢ C peaKium»,
Onpesnen HUE T MEH W OKH JIGHUS IS SJICMEHTOB,
OKHCIHUT Jb», BOC TaHOB €IIbY», KHCJI HHE»
peaKin 00pa3ylomuX BeIlecTBA pa3HbIX KIAccoB. Peakuun ’ ’ ’
« e « c UT «0 e
BOCCTa OB €H e». Kiaccuguyuposams  MUYECK € pea Uil 1o
HOHHOIO OOMEHa U OKHCIWTEIbHO-BOCCTAHOBUTEIBLHBIE
« H I " . XU i K
pU3 aKy HM3MEHE ecTe € oK C  HI3Je H OBY.
peakipm. OKUCIHUTENh U BOCCTAHOBUTEIH, OKHUCICHHE U
Do HHA mH A JIEH Me T
. npedenamy
BoccTaHOBIeHHe. COCTaBICHNE YPaBHEHHH OKHCIHUTENb K CIIHT JIb M BOCCTAHO HT Jb, I IIECCHI
. ou e B € po
. K
HO-BOCCTAHOBHTENBHBIX PEAKIUH METOJOM SICKTPOHHOTO HAUBOCCTA O J H
0 U JIeH H B € U
OajaHca. Hcnonvzo6ams 3HAKOBOE MOJICTHPOBAHUE
(2 u B Hexe10, Bcero 68, 3 HUX 3 U —pe3epBHOE BpeMsi).
63 O06o6menne n cucteMatm3anys 3HaHui mo Temam «llepuomndeckuii 3akoH u [leprommdeckas cucremMa XxuMmieckux »inemeHtoB J[.M. MeHnmeneeBa u CTpOCHHE aTOMay H

((CTpOGHI/IC BCIICCTBA. OKHUCINTEIHHO-BOCCTAHOBUTEIbHEIE peakuum»

64 KOHTpOJ'ILHai[ pa60Ta o0 TCMaM ((HCpI/IOL[I/I‘{eCKI/Iﬁ 3aKOH 1 Hepnomzmecxaﬂ CUCTEMA XUMHNYCCKUX 3JICMCHTOB HI/I MeHJICJICCBa 1 CTPOCHHUC aTOMa» U «CTpOCHI/IC BCIICCTBA.

OKHCIINTEIBHO-BOCCTAHOBUTEILHEIC peakuum»

Pezeps 44
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®ocdop u ero
COCUHCHUA

OOmias xapaKkTepucTHKa
anemenToB |V A- rpynmsl. Yriaepon

®docthop, cTpoeHre atomMa U ajIIOTPOIHSI.
®docouapl. Dochun. Oxcun dochopa(V) u
oprodochopHas  kucimora.  Docdatsl.
®ocdopubie ynodpenus. VHCEKTUIUIL.
Jemoncrpanun. O0pasibl MPUPOIHBIX
coeaunenuii hochopa. [openne pochopa

Ha BO3IyXe M B kucnopoze. Ilomyuenue
Genorogochopa U UCIBITAHUE €r0 CBOMCTB
JlaGopaTopHble ONBITHI.

35. KauectBenHnble peakiu Ha (ochar-HoH.
OO0mras xapakTepucTika 31emMeHToB |V A-
TPYIIIBL: 0COOCHHOCTH CTPOSHHS aTOMOB,
IPOCTHIX BEIIECTB U COSIMHEHHIT B
3aBHCHUMOCTH OT IIOJIOKEHHUS SJIEMEHTOB B
IIepunoguueckoii cucreme. YTiaepon.
AJTOTpOIHBIE MOAU(UKALINN: aMas3,
rpaduT. AMOPGHBIN YIIEpOI U €0 CopTa:
Ca)xa, aKTHBUPOBaHHBIHA yTOJIb.

Ancopbumsa. XiuMIdecKrne CBOHCTBa
yraepoaa. Kokcoxumuueckoe
TPOU3BOJCTBO M €T0 IPOIYKIIHS.

Kapbumpr.

JdemoncTpanuu. Komnekmms —«OOpasiist

MPUPOIHBIX ~ COCOWHEHWH  yrieponay.

Ioptper H. /. 3emmuckoro. Iloriomenne
AKTUBHPOBAHHBIM  YIVIEM PacTBOPEHHBIX

BEIIIECTB WJIH Ta30B.
VYerpoiicTBO IpoTHBOrasa

3anucvieamy  MOJNEKYNISApHBIE W WOHHBIC YpaBHEHHS  pEaKIHii,
XapaKTepHU3YIOIEe XHMHYECKHE CBOMCTBA a30THOM KHCJIOTHI Kak
JNIEKTPOJIHTA.

IIposodumys, nabmodames W onuceiéans XAMUYECKHH OSKCHEPUMEHT,
XapaKTEepU3YIOIUI CBOWCTBA a30THOM KHUCIOTHI KaK 3JIEKTPOJHUTA, C
COOJIOICHHEM MPABII TEXHUKH OE30MaCHOCTH.

Xapaxmepuzoéams a30THYI0 KUCIOTY KaK OKHCIHTEIb.

Cocmasnamp  ypaBHEHHS OKHCIHMTENbHO-BOCCTAHOBHTENBHBIX —PEAKIIUH,
XapaKTepU3yIIMX XUMHUYSCKHE CBOWCTBA a30THOW KHCIOTBI Kak
OKHCITUTENIS], C IOMOIIBIO 3JIEKTPOHHOI0 OanaHca.

IIposooums, Habno0ams ¥ ONUCHIEAMb XUMUYESCKUH IKCIIEPUMEHT,
XapaKTepU3YIOIIUH CBOICTBA a30THOM KHCIOTHI KaK OKHCITHTENS, C
COOJIOICHHEM MTPABIJ TEXHUKH OE30MacHOCTH

Xapaxmepusoeams CTpOCHHE, AJIOTPOIHIO, (U3UYECKHE M XHUMHUYECKUE
CBOICTBa, MONy4YeHHWE M TpUMEHEeHHe Qocdopa ¢ HCIOIB30BAHHEM
PYCCKOTo (POIHOr0) SA3bIKA U S3bIKA XUMHH.

CamocrosTenbHo onucvlgans cBoiicTBa okeus hocdopa(V) kak
KHCIIOTHOTO OKCH/Ia U CBOHCTBA OpTO(HOCHOPHOI KUCITOTHI.
Hnnocmpupoéamp 3TH CBOKCTBA ypaBHEHUSAMHI COOTBETCTBYIOIIUX
peakuui.

IIpogooums, nabrodams 1 OnUCHI6AMb> XAMAYECKUN IKCTIEPUMEHT C
COOJTIO/IEHHEM TIPaBHJI TEXHUKH 0E3011aCHOCTH.

Pacnosnasams dochar-uonst

Hasamb 00IIyI0 XapaKTepUCTHKY aTOMaM, IIPOCTBHIM BEIIECTBAM H
coequHeHUsM 3neMeHToB |V A- rpymmel B 3aBHCHMOCTH OT WX
nonoxkeHus B Ilepuonnyeckoii cucreme.

Xapaxmepuzoeams CTpOSHHE, AIIOTPOIHIO, PU3NYECKHE U XUMUYECKUE
CBOICTBA, MOyYCHHE U IPIMEHEHHE aMOP(HOT0 YIIIepoa U ero

COPTOB C HCTIONB30BaHUEM PYCCKOTO (POIHOTO) SA3bIKA M SI3bIKA XUMHUH.
CpasHnusamsb CTpOSHHE U CBOHCTBA anMasza M rpadura.

Onucvl6ams OKUCINTEIBHO-BOCCTAHOBUTELHbIE CBOWCTBA YTIIEPOIa.
IIposodums, HabaOOamMs U ONUCHIBAMb XAMUYECKUH IKCTIEPIMEHT C
COOMIOICHNEM TIPaBIII TEXHUKH O€30IMacHOCTH
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Kucnoponconepxamine
COC/IMHEHUS YTIepo/aa

[Mpaktuueckas padora Ne
«Ilonyuenue
YIJIEKUCIIOTO Ta3a u
U3yYEHUE €r0 CBOUCTBY

Oxcun yrmepona(Il): crtpoenwe Monekybl,
MoIydyeHue U ero cBoicTBa. Okcun
yriepona(IV) ):  crTpoeHwe MOJEKYIIbI,
MOJIyYeHHE M €ro CBOWCTBA. YTOJIbHAA
kucinora. Conu  yroabHOW  KHUCIIOTHI:
KapOOHATHI u rupoKapOOHATHI.
TexHnueckas ¥ MUILEBas COMa.
JlaGopaTopHble ONBITHI.

36. IlomydeHue 1 CBOMCTBA yTrONbHOM
kucnoThl. 37. KauecTBeHHaspeakius Ha
KapOOHAT-HOH

[Momy4yenne, cobupanue u pacrio3HaBaHUE
yraekucnoro raza. Mzyuenue
PacTBOPHMOCTH YIJIEKHCIIOTO Tra3a B BOAE U
XapaKTEPHUCTHKA KUCIOTHBIX CBONCTB

YT OJIbHOM KHCIOTBL.

KauecTBeHHas peakuus Ha KapOoHAT- M
THIIPOKapOOHAT-HOHEI

Xapaxmepuzoeameb cocTaB, (QU3NYECKHE M XHMHUYECKHE CBOWCTBA,
MOTYYCHHE W TPUMEHCHHWE OKCHIOB VIIepola C HCIOIh30BAHUEM
PYCCKOTO (POITHOTr0) A3bIKA W A3BIKA XUMHH.

Yemanasnueams TpUYMHHO-CIIEACTBEHHBIE CBSI3M  MEXAY BHUIAMH
XUMHYCCKHX CBS3CH, TUIAMU KPHCTATHYCCKUX PEIIETOK OKCUIOB

yriaepona, ux (GU3NYECKHUMH M XUMHUYECKMMH CBOMCTBAMH, a TaKkKe
MPUMEHEHHEM.

Cobnodams paBuiIa TEXHUKH 0€30MaCHOCTH MPH UCTIONB30BAHUN
MEYHOT O OTOILICHHS.

Oxa3zvieams TIEPBYIO TIOMOILb TTPH OTPABJICHUH YTapHBIM Ta30M.
Xapaxmepu3zoeams cocTaB, (PU3MIECKHUE U XMMUUYECKUE CBOKNCTBA,
THOJTy4eHHEe U NPUMEHEHUE yroJbHOM KUCIOTH U e€ coneil (kapOoHaTOB
U THIPOKapOOHATOB) C MCIOIB30BAaHUEM PYCCKOTO (POAHOTO) S3bIKA U
A3bIKa XUMMU.

Hnmocmpuposams 3aBUCUMOCTb CBOMCTB COJIEH YTOJBHOM KMCIOTBI OT
UX COCTaBa.

IIpogooums, nabaodams 1 ONUCHI6AMb> XAMAYECKUN IKCTIEPUMEHT C
COOMIOCHHEM ITPABHJI TEXHUKH 0€30MIaCHOCTH.

Pacnosnagamp kapOOHAT-HOH.

Buinonnsme pacuétel mo xumuueckuMm Gopmyiiam

U YpaBHEHUSAM PEaKlUi, MPOTEKAIIHUX C y4acTHEM

COEIMHEHUI yraepoaa

Ionyuams, cobupamsv W pacnoznasams YTIEKUCHBIH ra3 Obpawamscs ¢
mabopaTOpHEIM O0OPYAOBAaHHEM W HarpeBaTeIbHBIMHU IPUOOpaMU B
COOTBETCTBHH C IIPABWJIAMH TEXHUKH O€30I1aCHOCTH.

Habmiooams wu onucvieams XUMHYIECKHH SKCIEPHMEHT C IOMOIIBIO
pyccKoro (pOIHOro) S3bIKA U S3bIKa XUMHH.

@Dopmynuposams ~ BBIBOABI 10 pe3yibTaTaM  IPOBEIEHHOIO
JKCIIEPUMEHTA.

Compyonuyams B TIpolecce yUeOHOTO B3aMMOJCUCTBHSA TpH padoTe B

Tpymmax



35 YFJ'IGBO)IOPOJIBI. HeOpFaHI/I‘-IeCKI/Ie U OpraHUYCCKHUEC Xapakmepuaoeamb 0COOCHHOCTH COCTaBa U CBOWCTB OPraHNnYCCKUX

BEIICCTBA. YrI1eBo10pobL. COETMHEHUH.

XMMIYECKOe CTPOCHUE OPTaHUYECKHX Paznuuams nipenenbHbIC W HENPECIbHBIC YTIICBOIOPOIBL.

BEIIIECTB, KaK TMOPSIOK COCTMHCHUS Hasvieamv u 3anucvieames Gopmyibl (MONCKYJSIPHBIC M CTPYKTYPHBIC)
aTOMOB B MOJICKYJIC TIO BAJICHTHOCTH. BOKHCUIIINX MPEICTABUTENCH YIIIEBOJIOPOIOB.

MertaH, 3TaH, KaK IpeaeIbHEIC Ilpeonacamv ~ SKCHEPUMEHT TIO0  PACIO3HABAHUIO  COCTUHCHUI
YIIICBOOPOIBI. DTHICH W alleTUICH, KakK HEMPEICITBHOTO CTPOCHHS.

HeTpeIeNbHbIC (HCHACHIIICHHBIC) Habnodams 3a X0IOM XHMHYECKOTO JKCIICPUMEHTa, ONUCHIBATH €r0 H
yrieBogopoabl. [ openue JIeNIaTh BBIBOJIBI HA OCHOBE HAOIIOICHUH.

yrieBoaopoaoB. KauecTBeHHBIC Qukcuposams PE3yAbTAThl AKCIEPUMEHTA C IOMOIINBIO PYCCKOrO
PEaKINK Ha HEMPEIEIbHbIE COSIUHEHMS. (pomHOr0) s3bIKA, a TAKKE C IOMOIIBI0 XHUMHYCCKUX (OPMYIT H
Jemoncrpanuu. Moaenu Moiekyn ypaBHEHUH.

MeTaHa, 3TaHa, STUICHA HaLlCTUIICHA.
B3anmoyeiicTBre TUIIEH ¢ OPOMHON BOJON
U PacTBOPOM IepMaHTaHaTa KaJus.

36 Kucnopoacoznepxa-mue OTHIIOBBIN CIHUPT, €r0 IIONYYeHHE, Xapaxmepuzoeams CIUPTBI, KaK KUCIOPOJICOAEPKAINE OPTaHUIECKHIE
OpraHM4ecKue IpUMEHEHNe U QU3HOTIOTHIECKOe COE/IMHEHUSL.
COEIMHEHUS Jeictere. TpexaToMHbIN CIMPT Knaccuguyuposams ciupThbl M0 aTOMHOCTH.

TJIMLIEPHH. Hasvieams TpecTaBUTENEH OHO- U TPEXATOMHBIX CIMPTOB U
KauecTBeHHas peakuus Ha 3aIMCBIBATh U3 (POPMYIIBL.
MHOTOaTOMHBIE CIUPTHL. YKCYCHas — Xapaxmepuzoeams KUCIOTHI, KaK KHCIOPOCOAEPAKAIIUE OPraHUIECKUE
HpEeACTaBUTENb KJlacca KapOOHOBBIX COEIMHEHUS.
KHUCIIOT. Hasvieams TpeacTaBUTeNel NpeieibHBIX W HENpeIeNbHbIX KapOOHOBHIX
JdemoncTpanuu. Oburie KHUCIIOT ¥ 3aITUCHIBATh U3 (JOPMYIIBL.

XUMHYECKHE CBOHCTBA KHCIIOT Ha
MIPUMEPE YKCYCHOM KUCIIOTBI.
KavecTBeHHas peakuus Ha
MHOTOAQTOMHBIE CIIHPTHI.
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Kpemuuii u ero coenuneHus

CunukatHas MIPOMBIIIIEHHOCTD

[Tonyuenue Hemeranos

Kpewmnuii, ctpoenue ero aromMa u
cBolicTBa. Kpemumii B npupoze.
Cununuzp! v cunal. OKeun
kpemunsi(IV). Kpemuneas kuciora ueé
COJIN.

Jemoncrpanmu. Komnekius «O6pasibt
NPUPOIHBIX  COEIAWHEHUH  KPEMHHUS.
Konnexuust crekna, KepamHKH, [EeMEHTa
U U3/1€NUN U3HUX.

JlaGopaTopHbie ONBITHI. 38.
[MporyckaHue  yrieKUCIOro rasa
Yyepes pacTBOP CUIIMKAaTa HaTPHs

[Tpou3BOACTBO CTEKIA U [IEMEHTA.
IIponykuus cUIMKaTHOM
MPOMBIIIJICHHOCTH: ONTHYECKOe

BOJIOKHO, KepaMuka, papdop,pasHc.
OnTuyeckoe BOJIOKHO.

JdemoncTpanuu. Komiekuuns

MPOAYKLMH CUIMKATHON
HPOMBINIUIEHHOCTH. BumeodparmeHTs

u cnaiael «IIponsBoncTeocTekia u
LIEMEHTAa.

Hemeramnsl B npupoze.

OpakunoHHAS TeperoHKa JKHJIKOTO
BO3yXa, KaKk CImocod  MONydeHHs
KHcIopona, aszora, aproHa. llomyuenme
tdocthopa, KpemHHA, XJOpa, HOAA.
OnexTponu3 pacTtBOpoB. JleMoHcTpanuu.
Komnekuust  «IIpuponHele  coequHEHUs
HEMETAILJIOBY. BuneodparmenTs u
CIIaf bl «DpakuroHHas MepEeroHKa
KHUOKOTO BO3IyXa». BumeopparMeHTHI u
CIIaf bl

«[lomy4enne BoJopoaa, KHUCIOPOIa

1 TaJIOTCHOB IEKTPOIUTIHICCKAM
CIIoco0oM»

Xapaxmepuzoeams CTPOCHHE aTOMOB WM KPHUCTAIOB, (U3WYECCKHE U
XMMHYECKHE CBOWCTBA, TMOJYdEeHWE M TPUMEHEHHE KpPEMHHUS C
UCIIOJIb30BAaHUEM PYCCKOT'0 (POJHOTrO) SI3BIKA U SI3bIKA XHMUH.
Yemanasnueams  TIpUYMHHO-CNIGICTBEHHBIE CBS3M  MEXIYy CTPOCHHEM
aToMa, BHJOM XHMHYECKOH CBSI3HM, THIIOM KPHUCTAUIMYECKOH PEETKH
KPEMHUS, €r0 (U3MIECKUMH U XUMHYECKUMH CBOMCTBAMHU.

Buinonname pacu€tel Mo XUMHUECKHM (HOpMyIam

U YPaBHEHHSM PEAKIHH, MPOTEKAIONINX C y4acTHEM

KPEMHHS U €r0 COeTMHEHHH.

Xapaxmepuzoeames coctaB, (GHU3NYECKHE M XHMHUYECKHE CBOWCTBA,
MOJIyYeHUE W TIPUMEHEHHE COEIMHEHHH KPEMHHUSI C HMCHOJIb30BaHHEM
pYccKoro (pOJHOro) sI3bIKa ¥ S3bIKa XUMHU.

Cpasrusams THOKCUIBI yTIEpOaa U KPEMHHUSL.

Onucvligamy BKHEWIIME THUIBI TPUPOJIHBIX COSMHEHUH KPEMHHS Kak
OCHOBHOTO 3JIEMEHTa JINTOC(EPHI.

Pacnosnasams cUNUKaT-HOH

Xapaxmepuzoeamsb CUITUKATHYIO MPOMBIILIEHHOCTb U €€ OCHOBHYIO
MPOJYKIIHO.

Yemanasnusams ananornu MEXIy paziudHbIMU OTPACISIMU

CHJIMKATHOM MPOMBIILICHHOCTH

Onucvisams HaX0XKAECHUE HEMETANIJIOB B IIPUPOJIE.
Xapaxmepuzosams HPaKUHOHHYIO TIEPETOHKY KUIKOTO BO3IyXa, KaK
COBOKYNHOCTH (DU3MUYECKHX IPOLIECCOB.

Apzymenmuposams OTHECEHHUE aKTHBHBIX HEMETA/IOB K OKHCIUTETbHO-
BOCCTaHOBHUTENIBHBIM IIpOLIECCaM
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[Monyuenue BaxxHeHIIMX
XUMHUYECKUX COEMHEHUM

IlonydeHune cepHOl KHUCIOTBL: CBIPBE,
XMMH3M, TEXHOJOTMUYECKAs CXEMa, METOX
KHITAIIEro cIos, TIPUHIAIIE]
Ter1oo0MeHa, MPOTHBOTOKA u
mupKymanun. Oneym.

[Tpou3sBoacTBO aMMMaKa: CBIPbE, XHMH3M,
TEXHOJIOTUECKas CXeMa.
JdemoncTpauuu.

Mopenu anmapaToB IJs IPOM3BOJCTBA
CEepHOH KUCTOThI. MOeTbKUTIAIIETO

cnost. Moens KOJOHHBI CHHTE3a
aMMHaKa.

BupeodpparMeHThl U Clanbl
«IIpon3BOACTBO CEPHOM KUCIOTHIY.
BuneopparmMeHTs! U ciaaiapl
«IIpon3BoncTBO aMMUaKay.

Komnexims «CrIpb€ 11s MOMydeHus

CEpPHOU KUCIOTBI».

MeTtaibl 1 UX coequHenns (16 4)

Xapaxmepuzoeams XUMU3M, CHIPHE, aNMapaTypy, HAYYHBIC MPUHIUIEL U
TIPOIYKITHIO TIPOU3BOJICTBA CEPHOM KHCIIOTHI.

Cpagnueams TPOU3BOACTBO CEPHON KUCIIOTHI C MPOU3BOJICTBOM

aMMuaka



41 TlonoxxeHrne METaIOB B
ITepuoauueckoii cucteme,
CTPOCHHUE aTOMOB U
KPHUCTAJLJIOB

42 O0wKe XUMHYECKUE CBOMCTBA
METaJIOB

ITonoxenune wmeramnoB B Ilepuoanueckoit
cucreMe XUMHYeckux snemeHtoB [I. U.
MenneneeBa, CTpO€HHE HX aTOMOB U
KpHCcTalaoB. Meramndeckas CBSA3b W
MeTaJuI4ecKas KpUCTaJTHyecKas
peleTKa. duznyeckue CBOMCTBa
METAaJUIOB: 3JEKTpPO- u
TETTONPOBOIHOCTH, OTpa’karomas
CITIOCOOHOCTL, MIACTHYHOCTH.  CIaBbl
4yE€pHBIE U LIBETHBIE

Mertanist Kak BOCCTAHOBUTEIIH.
ONeKTPOXUMHYECKUI  psiT  HANPSDKEHUI.
BzaumoneiictBue METAaJIJIOB c

HEMeTaJslaMM, OKCHJIaMM, KHCIOTaMH,
COISIMH. AJTFOMHUHOTEPMUSL.
JdemoncTpauuu. BsanmopeiictBue
HATpus, JIUTHS W KalbLUs C BOJOM.
l'openne HaTpusi, MarHus M Jkeie3a B
KHCJIOpOoZe. Bcembllika TEpMUTHOM cMecH.
B3aumopeiicTBue cMecH HOPOLIKOB CEpBI
u Kemesa, IIHKA " CepBHI.
BzaumoneiictBue ATIOMUHUS c
KHCIIOTaMM,  INEJI0OYaMH WM BOJOM.
BzaumogeiictBue keneza W MeOu C
xjopoM.  BzaumopneiictBue Memum ¢
KOHLEHTPUPOBAHHON CEpPHOW KUCIOTOM M
A30THOW KHCIOTON (pa3baBieHHON U

ObvsicHamp, 4TO TAKOE METAIIEL.
Paznuuams GopMBbI cyriecTBOBaHHS
METAJUIOB: JJICMCHTHI U MPOCTHICBEIICCTRA.
Xapaxmepuz06ams XAMUYECKHUE ICMEHTHI-
METAJIILI 110 X IOJI0KEHHUIOB
Ilepuomnueckoii cucreme 1. 1.
Menneneena.

IIpoeno3uposams CBOWCTBA HE3HAKOMBIX
MeTaJIoB Mo mosioxenuto B [lepuommueckoii
CHCTEME XUMHYECKHX deMentoB /1. 1.
MenpeneeBa. Ycmanagnueams MTPUIUHHO-
CIIC/ICTBEHHBIE CBSI3U MEXAY
CTpPOCHHEMATOMA, BUIOM XUMHUUCCKOU CBSI3H,
THIIOM KPUCTAJUTHYECKOH PEIIETKUMETAIOB
— TPOCTHIX BEIIECTB U UX COSANHEHUH
ObvscHamb, 9T0 TaKoe Pl aKTUBHOCTH
METAJJIOB.

Ilpumensams €ro pAns  XapaKTEPUCTHKHU
XUMHYECKHX CBOWCTB IPOCTBHIX BEIIECTB-
METAJIIOB.

Obobwams CUCTEMY XUMHYECKHX
CBOMCTB METAJJIOB Kak
«BOCCTaHOBHUTEINIHLHEIE CBOMCTBAY.
Cocmasnams MONEKYJIApHBIC YpaBHEHUS
peaKmuii, XapaKTepu3yIOnHX XUMAYECKIe
CBOIMCTBa METAJIOB B CBETE YYCHHUS 00
OKHCIIUTEIBHO- BOCCTaHOBUTENBHBIX
mpormeccax, a peakmud C  YyJacTHeM
3JIEKTPOIUTOB, MPEICTABIATH TAKXKE U B
HOHHOM BHJIE.

Habrwooams u onucvlieams peakumy MEXITy
BEIIECTBAMH C  IIOMOIIBI0  PYCCKOTO



43-44

OO0miast xapakTepucTHKa
IICJIOYHbIX METAJIJIOB

KOHIICHTPUPOBAHHOM).
JlabopaTopHble ONBITHI.
39.B3anmoeiicTBHe J)Keneszac

pactBopoMm cyibdara meau(Il)

CtpoeHre aToMOB M MPOCTBIX BEIIECTB.
3aBUCUMOCTh (DM3UYECKUX M XUMHUUYCCKUX
CBOWCTB INENOYHBIX METANJIOB OT 3apsaoB
sep ux aToMoB. OKCHUIBI M THIPOKCHIIBI
IIEJTOYHBIX METAJUIOB, HX IOIyYeHHe,
CBOMCTBa, TMpuUMEHeHue. BaxuHeimue
COJIM LIENOYHBIX METAJJIOB, WX 3HAUCHUE
B JKMBOM M HEXUBOW IPUPOJE U B JKU3HU
YeJI0BEeKa.

JemoncTpanun. Okxpacka IUIaMeHH
COCAMHEHUAMH ILEJIOYHBIXMETAIIIOB

(pPOIHOTO) SI3bIKA U SI3BIKA XUMUHU.
CaMOCTOSTENILHO ~ 1PO60OUMb  OTIBITHI,
TOITBEPIK TAONINE XUMHIECKHE CBOMCTRA
METAJJIOB C COONIONEHHEM MPABHI TEXHUKH
0e3011aCHOCTH

O6vsicHamb ITAMOJIOTHIO Ha3BaHUS TPYIIIIbI
«IIETI0UHbIE METaJUIbD). /Jasams OOILYyI0
XapaKTEePUCTUKY IIETOYHBIM METAJITIAM 110
uxmnoJyoxeHuto B [lepuoauueckoit cucteme
xuMmudeckux 3emenToB 1. U.Menneneena.
Xapaxmepuzosams cTpoeHue, (H3MUCCKUC
M XUMUYECKHE CBOMCTBAILIEIOYHBIX
METAJJIOB B CBETE OOIIETO, 0COOEHHOI0 U
€IMHUYHOTO.

Ipedckazvieams Ppuznveckue u
XMMHYECKHE CBOMCTBA OKCHJIOB 1
TUIPOKCHUJIOB IIEJIOUYHBIX METAJJIOB Ha
OCHOBE HX COCTaBa M CTPOCHHS U
HOATBEPXK AT MPOTHO3BI YPaBHEHUAMU
COOTBETCTBYIOIINX peakuuid. /Ipogodums
pacyérhl Mo XUMUUECKHM (HopMyiiaM U
YpaBHEHUAMPEAKIIHH, TIPOTEKAOIIUX C
YYaCTHEM MIETOYHBIX METAJIOB U UX
COEJIMHEHHUI.
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OO0m1as xapakTepucTHKa
LICIOYHO3EMENTBHBIX
METaJIOB

O06001IeHNE TI0 TEME
«HemeTannel 1 ux
COEIMHEH NS

Konrponbhas pador Ne 3mo  teme
«HeMeTasl 1 UX COSTUHEHHSD)
JKécTtkocTh BOABI 1

Croco0bI e€ ycTpaHeHusI

CrpoeHre aTOMOB M TIPOCTHIX BEIIECTB.
3aBUCHMOCTh (PU3MUECKUX M XMMHUECKUX
CBOWCTB IIENOYHO3EMETBHBIX METAIIOB
OT 3apsI0B sAep ux aToMoB. OKCHIBI 1
THJPOKCHUJIBI IEJI0YHO3EMEIBHBIX
METAJJIOB, UX TONYyYeHUE, CBOMCTBA U
IIPUMEHEHHUE. Baxneiinue COoJH
ENOYHO3EMEITBHBIX METAIOB,  HX
3Ha4YeHHE B MPHUPOJIE U )KU3HH YEIIOBEKa.
KapOonats! u ruipokapOOHAThI KaIbIIHS.
JdemoncTpanun. Oxpacka IiaMeHu
COEIMHEHUSIMH IENOYHO3EMENBHBIX
MeTaiioB. ["aneHre u3BecTH BOJOM.
JlabopaTopHble ONBITHI.

40.ITonmy4eHre U3BECTKOBON BOJIBI U

OMBITHI C HEH.

YpoK-ynpaKHEeH!E C HCTIONb30BAHNE
CaMOCTOATEIILHON pabOThI IO
BBITIOJTHEHHIO [IPOBEPOYHBIX TECTOB,
3aJaHUN U yIPaKHEHUH.

JKéctkocTb  BOABI:  BpeMEHHas U
mocrostHHas.  CrmocoOBl  ycTpaHEHUs
BpEMEHHOU KECTKOCTH. Crioco6bt
YCTpPAaHEHUs]  IMOCTOSHHOM  KECTKOCTH.
Honwutsl.

Hemoncrpaumu. Ilonydenue kéEcTkOM
BOJIBI B3aUMOJICHCTBHEM YTJIEKHCIIOTO C

HU3BECTKOBOU BOJIOM. VYcerpanenue
BPEMEHHOM JKECTKOCTH KHUIISIYEHUEM U
no0aBKOM COJIBL. VYcrpanenne

IOCTOSTHHOM KECTKOCTH 00AaBKOH COIBI.
HoHuTel W mpuHOMO WX
neifcTBus (BUOEO(pparMenr).

ObvsacHsAmbs  STUMOIIOTHIO HA3BaHWS TPYHIBI  «IIENOYHO-3eMeNbHbIC
METaJlTBD.

Jlasamb 001IyI0 xapakrtepuctuky Mmeramiam IIA rpymmsl (ménoyno-
3eMeNIbHBIM MeTallaM) M0 HX TONOXeHHo B [lepuopmdeckoil cucteme
XuMHu4Ueckux 3aemenToB /. V1. Menneneena.

Xapaxmepuzosame cTpoeHHe, (QU3NYECKHE M XHMUYECKHE CBOMCTBA
MENOYHO-3EMENIPHBIX METaNIOB B CBETe OOIIEro, OCOOCHHOTO |
SIMHUYHOTO.

Ilpedckasvisams (u3nueckne W XUMHYECKHE CBOKMCTBA OKCHUAOB W
THAPOKCUIIOB MeTayuloB [IA rpymnmbl Ha OCHOBE MX COCTaBa M CTPOSHHMS
U noomeepoicoamsv  TPOTHO3BI  YPaBHEHHMSMH  COOTBETCTBYIOIINX
peakuui.

I1Iposooums pacd€Thl 0 XUMUYECKUM (DOPMYITIaM M ypaBHEHUSIM
peaKHHﬁ, MPOTCKArMNX C y'{aCTI/IeM HICJIOYHBIX METAJIJIOB U HUX
COEJIMHEHU I

IIpo8odums OUEHKY COOCTBEHHBIX JIOCTIKEHUH B YCBOCHUHU TEMBI.
Koppexmuposamb CBOW 3HAHHS B COOTBETCTBHH C ILTAHUPYEMBIM
pe3yabpTaToMm

Tlonyuamps XUMUYECKYIO HHPOPMAINH U3 PA3TUYHBIX HCTOYHHKOB.
IIpedcmaenames uadopmaruio no teme «Hemerannb» B Buie TabmI,
CXeM, OTIOPHOT'O KOHCIIEKTa, B TOM YHCJIE C IPUMEHEHHEM CPEICTB
UKT.

ObvACHAMb, YTO TAKOE «KECTKOCTb BOJBD).

Paznuyams BpeMEHHYIO M TIOCTOSIHHYIO JKECTKOCTH BOJBI.
IIpednazams cocoOBI YCTpaHEHHS KECTKOCTU BOJIBI

IIpogodums, HabaOams U ONUCLIBAMb XAMUYECKIH SKCTICPIMEHT, C
COOJIIOICHNEM TIPaBHII TEXHUKH 0€30MacHOCTH.



50 [Npaktnueckas padora Ne 6
«[lomy4eHue KeCTKOH
BOJIBI M1 CLIOCOOBI €€
YCTPaHSHHUSD»

51 AJTIOMUHUH H €T0
COEIMHEHUS

52-53 XKeneso u ero
COEIMHEHUS

ITonyuenue xECTKON BOABI
B3aUMOJICHCTBHEM YITIEKHUCIIOTO C
M3BECTKOBOM BOAOH. Y cTpaHeHUe
BPEMEHHON JKECTKOCTH KUIITUYCHHEM W
J00aBKOM cozbl. Y CcTpaHeHUe
MOCTOSTHHOU
HKECTKOCTH TO0OABKON COJIBI.
UcnbiTanue %ECTKON BOABI PacTBOPOM
MBbLJIa.

CoenvHeHUsT aIOMUHUSI B TIPHUPOJIE.
XHUMHUYecKue CBOMCTBA ATIOMHUHUS.
Oco0OeHHOCTH OKCcHJAa U TUIAPOKCHAA
AITFOMHHUS Kak aM(OTepHBIX
COEJIMHEHUI. Baxxueiime COJIH
ANIOMUHUS (XJIOpU, Cyabdar).
JemoncTpanuu. Kommexims HpHpOIHBIX
COEIMHEHUH aJIfOMUHUS.
Buneodparmentsl u ciaiiapr «Oxeun
ATIOMUHHUS ¥ €r0 MOAU(UKALIUNY.
[TonyueHne aMpoTEepHOro THAPOKCHAA
AJTIOMUHHSAH HCCIICOBAaHUE €TI0 CBOMCTB

Oco0eHHOCTH CTPOCHHS aToMa jKelesa.
XKenezo B mpupone. Baxkneiinne pypl
xene3a. OKCUIBI M THAPOKCUIIBI
xene3a(Il) u(I). Conu xenesa(ll) u

(111). O6Hapy)xeHHEe HOHOB KATHOHOB
JKelleza B pacTBope. 3HAYCHHE COCIMHEHHH
xKenesa.

JlaGopaTopHble ONbBITHI.

41. Tlonyuenne ruapokcuaos xemnesa(ll)
u (III). 42.KagecTBeHHBIEpEAKIINN HA
KaTHOHBI JKeJie3a

Honyuams, cobupamv W pacno3naéamsv YTIEKUCITBIN Ta3 O6pawamocs ¢
nmabopaTOpHEIM 00OPYJIOBAaHHEM W HArpeBaTCIBHBIMH IPUOOpaMHU B
COOTBETCTBHH C TIPABHAIIAMHU TEXHUKH OC30ITACHOCTH.

Habmiodames u onucvléams XAMUYECKHH SKCIIEPUMEHT C MOMOIIBIO
PYyCCKOTo (POITHOTrO) A3BIKA U S3bIKA XUMHH.

Dopmynuposams ~ BBIBOABI 1O  pe3yabTaTaM  MPOBEJEHHOTO
JKCIICPUMEHTA.

Compyonuyams B TIponiecce Y4eOHOTO B3aMMOJCHCTBUS MpH paboTe B

rpymnax

Xapaxmepuzogams aqlOMUHUA MO ero TmoyioxkeHuto B Ileproanueckoit
cucteMe xumudeckux sneMmeHToB J[. 1. Mennaeneena.

Onucvisames ~ CTpOCHHE, (PHU3MUCCKHME W XUMHYCCKHE CBOWCTBA
AJIFOMHUHUA, HO)ITBep)K)IaH nux COOTBGTCTByIOH_II/IMI/I y'paBHeHI/ISIMI/I
peakiuii.

Obvschamy TBOWCTBCHHBIH XapaKTep XUMHYECKHX CBOMCTB OKCHAA H
THIPOKCHJIA ATFOMHHUS.

Koukpemusuposams  31EKTPONUTUUECKOE  MOJIYyYCHHE  METaJIIOB
OINMMCAaHUEM MPOM3BOJCTBA ATIOMUHUSL.

Yemanasnusame 3aBucuMOCTb 00nacTel IpUMEHEHHUS aTIOMUHUS U €T0
CIUTABOB OT CBOMCTB.

IIposooumsb pacq€Thl MO XUMHUYECKUM (QOpMYlIaM U YpaBHEHHSIM
peaxIuii, MPOTEKAIOIIIX C YYaCTHEM AMIOMHUHHUS U €70 COeTUHEHUI
Xapaxmepuzosamsb nonoxeHue xenesza B Ilepuoauueckoi cucreme
xumMmuaeckux >eMenToB J{. V. MenneneeBa, 0COOEHHOCTH CTPOCHUS
aToMma.

Onucvieams ~ (U3NUECKHe W XMMHYECKHE CBOMCTBa  JKeJe3a,
MOATBEPKIasi MX COOTBETCTBYIOIINMH YPaBHEHUSAMH PEaKIIUiL.
Ob6vscHamb HAMAYUE BYX T€HETHYECKUX DSAIOB COCTMHEHUH XKele3a
FeZ* u Fe3*.

Yemanasnusame 3aBuCHMOCTD 001aCTeH IPUMEHEHHS XKele3a U €To
CIUTABOB OT CBOMCTB.

Ilpo6ooumsb pacdETHI IO XUMUIECKAM (HOPMYITaM U YpaBHEHUSIM
peakuui, NpOTEKAIOIIMX C YIaCTUEM JKENe3a U €r0 COSAUHEHUM.
Habrwoodams u onucelgams peakiuy MeXKy BEIIECTBAMHU C TIOMOIIBIO
PYCCKOTO (POAHOTO) SI3BIKA U SI3bIKA XUMHHU



54 [Mpaktnueckast pabora Ne7
«Pemenne
IKCIICPUMEHTATBHBIX
3a7a4 110 TeME
«MeTasy

55 Koppo3us MeTasioB u CrocoObl
3aIUThI OT HEé

56-57  Metausl B npupose. [lonsitue o
MeTaJUTypruu

Pemienne sKcrepuMEHTaNBHBIX 3a7ad Ha
pacro3HaBaHUE UIOAYYEHUE METAJIOB U
HUX COEIVHEHUH

Kopposus xumnueckas u
JNEKTPOXUMHYECKas. 3alnuTa METaJJIOB
OT KOPPO3HUH.

JdemoncTpanuu.

Komnexkuus «XuMHYECKHE HCTOYHUKH
TOKay». Pe3ynbTaThl JITUTEIHHOTO
9KCIICPHMEHTA 110 U3YUCHHUIO KOPPO3HU
CTAJIbHBIX

U37€N1H B 3aBUCUMOCTH OT YCJIOBUI
MPOLIECCOB

MerTaisl B Ipupo/ie: B CBOOOAHOM
BHUJE U B Buje coequneHuii.Ilonsarue

0 Metajulypruu. Y€pHas 1 LBeTHAs
MeTaJUTypIUsl.

IIupomeramnyprus,
THIPOMETAILTYPT U,
3NEKTpOMETAILTYprusl. JoMEHHBIN
nporecc. [lepepaboTka uyryHa B

CTaJIb.

DNEeKTPOIH3 PacILIaBOB.
Jemouncrpauuu. BoccranoBneHue mean
m3 okcuga meau(1l) Bomopomom.
BupeodpparMeHTsl U Clanmsl
«IIpon3BOACTBO YYTYHAH CTAIII.
Buneodpparmentsl u cmaiiaer «3nenns
U3 YyTyHa U cTajamy. BuneodparmMeHTs u
cnainsl «IIpou3BOACTBO AFOMUHUS)

OKCHEPUMEHTAIBHO  UCCIe008amb — CBOWCTBA  METAUIOB U HMX
COEMIMHEHUM, pellaTh OKCIEPUMEHTANbHBIE  3aja4yd 10  TeMe
«Mertasib.

Pabomamw ¢ mabopaTopHEIM 000PYIOBAHUEM U HATPEBATEILHBIMA
npuOOpaMH B COOTBETCTBHH C MPABHIAMH TEXHHKH 0€30MaCHOCTH.
Habmooams cBOWCTBA METAIJIOB U UX COSAUHEHHH M SBJICHUM,
MPOUCXOJISIIINX ¢ HUMH.

Onucvigamb ~ XUMHYECKMH 3KCIEPUMEHT C TOMOILBIO PYCCKOTO
(pOIHOTO) sA3bIKA M A3bIKA XHUMUH.

Dopmynuposams ~ BBIBOABI 10  Pe3yJabTaTaM  MPOBEIEHHOTO
IKCIIEPUMEHTA

Onpeodersmo  (ucxoms W3  yd4eOHOM  3amauym)  HEOOXOIUMOCTh
HCIIOJIb30BaHMs HAOJIOIEHHS UITH 3KCIIEPUMEHTA

O6vscHamb, 4TO TaKOE KOPPO3HUSL.

Paznuuams XAMAYECKYIO M SIEKTPOXUMHYECCKYIO KOPPO3HH.
Hnnocmpuposams TIOHATHS «KKOPPO3HSA», «XUMHUYECKAas KOPPO3HS»,
«IEKTPOXUMHYECKAS KOPPO3Us MPUMEPAMH.

Xapaxmepuzoéamp CIOCOOBI 3aIMUTHI METALIOB OT KOPPO3UH

Knaccugpuyuposamsv HopMbl IPUPOIHBIX COSIUHESHUI METaJIOB.
Xapaxmepuzosams 001He CIIOCOOBI MONTY4YEHUS METAILIOB: TIHPO-,

THIPO- U 3IIEKTPOMETAILTYPIUH.

Konxpemusuposams 311 cocoObl MpUMEpPaMU M ypaBHEHHSMHU pEaKIui
C COCTaBJICHHEM DJIEKTPOHHOrO OasaHca.

Onucvlgams JTOMEHHBIH TIPOIECC M IIEKTPOIUTHUECKOE THOJTy4eHHE
METaIJIOB.

Pasnuuams 4€pHblE W BETHBIE METAUIbI, YyTYHBI U CTAIH



58 O0600mIeHre 3HaHUHA 110
TeMme «MeTaiby

59 Kontpomnbnas padot Ne 3 mo Teme «MeTauibny
60 XuMudeckas OpraHH3aIis IaHeThI

3emus
61 OxpaHa oKkpyKaromieit

cpebl

OT XUMHYECKOI'O

VYpok-ynpaxkHeHHE ¢ HCTIOIb30BaHHE
CaMOCTOSITETTLHON PabOTHI IO
BBITIOJTHEHHIO [IPOBEPOYHBIX TECTOB,
3a/laHui U yIpakKHEHUH.

04.05

IIposodums OLIEHKY COOCTBEHHBIX TOCTWKEHHH B YCBOCHUH TEMBI.
Koppexmuposamb cBou 3HaHHS B COOTBETCTBUH C IIAHUPYEMBIM
pe3yNIbTaToOM

THonyuames XUMUYECKYI0 WH(OOPMAIUK W3 PA3TMYHBIX HCTOYHHKOB.
Ipedcmasnsams nHGopManuio 1mo reme «MeTanis B BUIE TaOJINII,

CXEM, OIIOPHOT'0 KOHCIICKTa, B TOM YMCJIC C IPUMCHCHUEM CPCIICTB UKT.

XuMmus H oKpy:Kawmas cpeaa (2 1)

Crpoenue 3emid: Sapo, MaHTHS, 3€MHas
KOpa, MX XUMHUYECKUi cocta. JluTochepa
n e€ XUMHUUYECKHl cocTaB. MuHepabl.
Pynpl. Ocagounsie mopossl. [lonesHbie

HCKOIIaeMBbIE. XuMU4yecKkui COCTaB
ruapochepsl. XUMUUECKUit cocTaB
aTMoC(ephl.

Jemoncrpauuu. Buneodparmentst u
cmaiigpl  «Ctpoenne 3emmn u o eé
XUMHYECKUN COCTaBY. Komnexuus

MHHEPAJIoB U ropHEIX nopoa. Komrexnus
«Pynpl MeTaInoBy.

JlaGopaTopHubie onbiThbl. 43. M3ydyeHue
rpaHuTa.

VIcTOYHMKH XMMHYECKOTO 3arps3HEeHHs
OKpYXKalomel  Cpenpl. I'moGanbHbIE
9KOJIOTUYECKUE TPOONEMBbl YeI0BeYecTBa:

O30HOBBIC  JIBIPHI.
COTPYOHHYECTBO B

MexnyHaponHoe
obacTi  OXpaHbl

3arps3HEHUS. «3eNEHas XUMUSD.
BuneodpparMenTs u ciaiiapt

«I'100aNbHBIEIKOTOTHYECKHE
HpO6JI€MLI YCJIIOBEYECCTBA»

Hnmezpuposams cBenenus no Gpu3nueckoil reorpaduu B 3HAHUS O
XUMHUYECKON OpraHMU3alIliy TIaHETHI.

Xapaxmepuzoeams XAMHYECKHN COCTAB re0JOTHIECKUX 000I0UCK
3emMitn.

Pa3znuyames MuHEpasbl U TOPHBIE TIOPOJBI, B TOM YHCIIE U PY/IbI

Xapaxmepuzoeams UCTOUHUKU XUMHIECKOTO 3arpsI3HEHUS
OKpYXaroue cpenpl.

Onucvigams TI00aTbHBIE KOJIOTHYECKHE IPOOIEMBI YEIOBEYECTBA,
CBSI3aHHBIC C XMMUYECKHM 3arpsi3HCHHEM.

IIpednaeams yTH MUHAMH3AIIUX BO3JICHCTBHS XUMHYECKOTO
3arpsi3HEHUSI Ha OKPYKAIOIIYIO CPELy.

IIpusooums TIpUMEpBl MEXIYHAPOJHOTO COTPYAHMYECTBA B 00IACTH
OXpaHbI OKPYXKAIOMIEH CPeabl OT XUMHUYECKOTO 3arPsI3HEHHS

O06o0Ienne 3HAHUI MO XHMHH 32 KYpC OCHOBHO# 1K0JIbI. [I0Ar0TOBKA K OCHOBHOMY rocyaapctBeHHomy sk3ameny (OI') (7 u)
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BemectBa

Xumnueckue peakimu. OCHOBBI
HEOpraHUYeCcKOu
XUMHH

IToBTOpEHUE U
000011eHNE IO TEME.
TToxroroBska k
KOHTPOIIBHOH paboTe

CtpoeHue aroma B COOTBETCTBHU C [Ipedcmaensms wHQopMaimioo 1o Teme «llepromudeckuii 3aKoH H
MOJIOKCHHEM XMMHYECKOro sjaeMeHTa B Ilepuoandeckas cucrema JI. M. MenneneeBa B cBeTe TEOPUU CTPOEHUS
Ilepuonudeckoii cucreme. aToMa» B BHZE TaOJHI, CXEM, OIOPHOTO KOHCIIEKTa, B TOM YHCIE C
CTpoeHne BemiecTBa: XHMMHYECKas CBA3b M mnpumeHeHueM cpeactB MKT.

KpUCTAJUTMYECKUE PEMETKU. 3aBUCUMOCTb  Buinosnsme TECTOBBIC 3a[aHUs 10 TEME.

CBOWCTB  00pa30BaHHBIX dNeMeHTaMu [Ipedcmasnams uHbOpMaLUIO NO TeMe «Buapl xumudeckux cpsaseil u
MPOCTHIX BEIIIECTB (MeTamnoB, THIBI KPHCTAJIMYECKHX PEMETOK. B3aMMOCBA3b CTPOEHMS U CBOKCTB
HEMETAJJIOB, 6ﬂar0p0[[H},1x ragoB) OoT BCHIECTB» B BUJC TaGJ'II/IH, CXE€M, OIIOPHOI'0 KOHCIIEKTAa, B TOM 4YHUCJIC C
MoJIOKeHusT dneMeHToB B [lepuoanueckoit MPUMCHCHUCM CPEICTB UKT

cUCTEME.

Tunonorusi HEOPraHWYECKUX BEIIECTB,

JleleHe MX Ha KIacChl W TPYMIBL

IIpencraButenu

[lpy3Haku u ycnoBus nporekaHus I[lpedcmasnams uHbopMmammoo mo Teme «Knmaccudukanms XUMHYECKHX
XUMHUUYECKyX peakpud. Tunomorua peakuuit mo pasiaudHbiM npu3HakaM. CKOpPOCTh XUMHYECKUX —PEaKIUi»
XMMHMYECKHX pEaKpuid o pasigypgblM B BUAE TaOMMI, CXEM, OIOPHOIO KOHCIIEKTa, B TOM 4YHCIE C
ocHOBaHUAM. Peaxiy MoHHOro obMeHa. npumenenueM cpencts UKT.

OKucInTenbHO-BOCCTAHOBUTEIBHBIE Buinoansams TECTOBBIC 3aJaHUA MO TEME.
peaxii XHMHYECKHE CBOHCTBA IPOCTBIX Xapakmepu306antb OKUCIUTEIBHO-BOCCTAHOBUTEIbHBIC PEAKLIUH,
BCHICC - OKHCJIUTE]Ib U BOCCTAHOBUTEIb.
XapakTepbleX MH4eCK, eCBOIC 5 Omayyame STOT THII peaKkUui OT peakiuii oOMeHa.
C0J1e00pa3sy oKX OKCHJIOB, 3anucviéams ypaBHEHHS OKHCIUTETBHO-BOCCTAHOBUTENBHBIX PEaKIHN ¢
THAPOKCH/IOB (OCHOBAHHHM, KUCJIOT U IIOMOIIBIO 9JIEKTPOHHOI'O OanancaXapaxmepuzogams obmwe,
amM(OoTepHBIX TMAPOKCHIOB), CONeH 0cO0EHHBIE W MHIMBUIyalbHBIE CBOWCTBA KHCJIOT, OCHOBAHHH, CONeH B

CBETE TEOPUH IJIEKTPOIUTHYECKOI IMCCONMAIIIN.

Apeymenmuposams BOZMOKHOCT TPOTEKAHHMS XUMHUYECKUX PEaKUUil B
pacTBopax 3JEKTPOIUTaX UCXOMS U3 YCIOBHA.

Knaccuguyuposamp HeopraHuveckue BeIIECTBA MO COCTABY W
CBOMCTBaM.

IIpugodums pUMeEPHI MPEICTABUTENECH KOHKPETHBIX KJIACCOB H TPYIIIT
HEOPTaHMYECKIX BEMICCTB

TectupoBanue, penreHne 3am1ad u Buinoanams TecTsl M yNpakKHEHUS, peutams 3a1a4H 110 TEME.

BBITIOJIHEHHE YIIPAXHEHUH TOTEME IIposooumb OLEHKY COOCTBEHHBIX JOCTIDKEHHH B YCBOCHHH TEMBI.
Koppexmuposamb cBOM 3HAHHS B COOTBETCTBHH C TUIAHUPYEMBIM
pe3ysibTaToM
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0 Kypcy
OCHOBHOH HIKOJBD»

66-68 PesepBHOE Bpems



Y4eOHO-MeTOAUYECKOE O0ecleYeHHe Kypca XUMUMOCHOBHOI 001e00pa3oBaTe/ibHOM
LIKOJIbI
Y4eOHO-METOIMYECKH KOMIUIEKT Ui HM3ydeHus Kypca xumuu B 8—9

KJIaccax, CO3JaHHBI aBTOPCKUM KOJUIEKTUBOM 1oJ pykoBoacTBoMm O. C.
['abpuensiHa, CcOmEpPKUT, KpoMe YYEOHBIX MMOCOOMH, yueOHO-METOAUYECKHE U
TUJAKTUYECKUE TOCcOoOus, TeTpaau JJIs  BBIIOJHEHUS JIAOOpaTOPHBIX U

OPAKTUYECKUX padoT U Jp.

YMK «Xumus. 8 knacc»
1. Xumus. 8 knacc. Yue6Hoe nocodue (aBtopsl O. C. IN'abpuensn, U. T.
Octpoymos, C.A. CnankoB).
2. Meroauueckoe nocodbue. 8 kimacc (aBropsl O. C. I'abpuensn, . T'. OctpoymoB,
C. A. CnagkoB). Ilporpamma kypca xumuu a1 /—9  KiaccoB
obmeo6pazoBarenbHbIxX yupexaeHuit (aBtopsl O. C. I'abpuensu, U. I'. OctpoymoB,
C. A. Cnankos).
3. Pabouas Tetpanp. 8 kinacce (aBropsl O. C. I'abpuensH, C. A. CiaakoB).
4. Terpaap 1uist 1aOOPAaTOPHBIX OMBITOB M MPAKTHUECKUX PaboT. 8 Ki1acc (aBTOPHI
O. C. I'abpuensu, U. B. Akcénona).
5. TIpoBepounsie u KOHTpOIbHBIE paboThl. 8 kiacc (aBTopwl O. C. I'abpuensan, .

B. Tpury6uak).

6. Xumus B TecTax, 3afavax u ynpaxkuenusx. 8 kiacc (aBropsl O. C. ['abpuernsi,
. B. Tpury6uax).

7. DnexkTponHas hopma yaeOHOTro mocoOusl.

1. Xumus B Tectax, 3agadax u ynpaxaeausx. 9 kmacc (asropsl O.C. ['abpuenss,
. B. Tpury6uax).

2. DnekTpoHHas (Gopma ydeOHOTO TOCOOuSI.

Hnghopmayuonnwvie cpedocmea

Humepnem-pecypcol Ha pyccKkom A3biKe



1. http://www.alhimik.ru.  TlpencraBieHsl  cienyromue pyOpUKH:  COBETHI
a0UTYpUEHTY, YUUTEIIO0 XUMUH, CIPAaBOYHUK (OYeHb OoJblas mogdoopka Tabuuil u
CIPAaBOYHBIX MAaTEPUAIIOB), BecEnask XUMHS, HOBOCTH, OJMMITHAIbI, KYHCTKamepa
(Macca MHTEPECHBIX UCTOPUYCCKUX CBEIICHUI).

2. http://lwww.hij.ru. XKypran «XuMmMus ¥ JKU3HB» IOHATHO W 3aHUMATEIBHO
paccka3piBaeT 000 BCEM HMHTEPECHOM, YTO MPOMCXOJUT B HAyKe M B MHpE, B

KOTOPOM MBI KUBEM.

3. http://chemistry-chemists.com/index.html. DnextponHbIii xypHan «XUMUKA ©
XUMHSI», B KOTOPOM IPEICTaBICHO MHOXECTBO OIMBITOB IO XMMHH, 3aHUMATEIIbHOM
UH(pOpPMAIMK, TO3BOJSIONICH YBJICYb YYCHHKOB OKCICPUMEHTAIBHONW YacCThIO
npeaMeTa.

4. http://c-books.narod.ru. BceBo3moskHas iuTeparypa o XUMHUH.

5. http://www.prosv.ru/. TTocoOust s ydaiuxcsi, B TOM YHCJIC U IS MOATOTOBKUK
utoroBori arrtectanuu (OI'D u EI'D), Meromuyeckue mMOocoOHsS sl y4duTENeH,
HAYYHO-TIOMYJIIPHAs TUTepaTypa Mo XUMHUH.

6. http://1september.ru/. Xypuan pgma yuumrersedr W He TOJIbKO. bobimoe
KOJIMYECTBO PabOT yUYCHUKOB, B TOM YHUCIIE M UCCIIEIOBATEIILCKOTO XapaKTepa.

7. http://schoolbase.ru/articles/items/ximiya. Bcepoccuiickuii IIKOJIBHBIA TOPTAT

CO CChUIKaMH Ha 00pa30BaTeIbHBIC CAWTHI 0 XUMUH.

8. www.periodictable.ru. COopuuk craTeii 0 XHMHYECKHX DJICMCHTAX,
WLTFOCTPUPOBAHHBIN SKCIICPUMEHTOM.

Humepuem-pecypc na aneiuiiCKkom asvike

http://webelementes.com. Conep>XUT HCTOPHUIO OTKPBITUS U OMTUCAHUE CBOWCTB BCEX
XUMHYECKUX DJIEMEHTOB. byner mosie3eH Ajis OOYyJaromMXcs S3bIKOBBIX KON U
KJIaCCOB, TaK KaK COACPKUT Ha3BaHMSI JJIEMEHTOB U BELIECTB HA PA3HBIX SI3bIKAX.
Oo0vexkmul yueoOHbIX IKCKYPCUil
1. My3en:  MUHEpANOTHMYECKHE,  KpPAaeBEAUECKUE,  XYy/I0KECTBEHHBIE,
[TonurexHn4eckui.
2. JIaboparopuu: y4eOHBIX 3aBEICHUIA, arpOXuMIa00paTOpUH, SKOJIOTHIECKHE,

CaHOIINASMHOJIOTHYCCKHC.


http://www.alhimik.ru/
http://www.hij.ru/
http://chemistry-chemists.com/index.html
http://c-books.narod.ru/
http://www.prosv.ru/
http://1september.ru/
http://schoolbase.ru/articles/items/ximiya
http://www.periodictable.ru/
http://webelementes.com/

3. Anrexu.
4. Tlpou3BOACTBEHHbIE OOBEKTHI: XHUMHUYECKHE 3aBOJbI, BOJIOOYHCTHBIC
COOPY>KEHUS U IPYTHe MECTHbIE MPOU3BOJICTRA.

MarepuaabHO-TeXHHYECKOEe oOfOecrneyeHHe KaOHHETa XHMHUHU
HarypajibHbie 00beKThI
Harypanbubie 00BeKTHI, UCHIONB3YeMble B 8 -9 Kilaccax Mpu OO0y4YeHUU

XUMUHU, BKJIIOYAIOT B €€0sl KOJUICKIIMM MHHEPAJIOB U TOPHBIX MOPOJ], METALIOB U
CIUIABOB, OKCHUJIOB, KHCJIOT, OCHOBAaHWH, COJIEM, B TOM YHUCJIEC U MHUHEPAIBbHBIX
ynoOpeHuid, a Takxke oO0paslbl OpPraHUYeCKUX BEIIECTB M  MaTepHalioB,
npeaycmotrpeHHbix PI'OC. O3HakomiieHHE C 00pa3liaMu HMCXOJHBIX BEIIECTB U
TOTOBBIX M3JEJUN TMO3BOJSET TOJYYUTh HAIISIAHBIC TPEACTaBICHUS 00 JTUX
Marepuajax, X BHEIIHEM BHUJE, a TaKKE€ O HEKOTOPHIX (DU3UYECKHX CBOWCTBAX.
3HaunTeNIbHBIE  y4eOHO-TIO3HABATEIbHBIE BO3MOXHOCTH HMEIOT  KOJUICKIIUH,
U3rOTOBJICHHBIE caMUMU oOydarorumucs. [IpeaMersr s TakuX KOJUICKIIUN
COOHMPAIOTCSI BO BPEMS SKCKYPCUN U IPYTUX BHEYPOUHBIX 3aHITHH.

Komnekiuu MCMONAB3yIOT TOJMBKO JJIS O3HAKOMJICHUS OOYYaIOIIUXCS C
BHEITHUM BUJOM U (PU3NYECKUMU CBOMCTBAMHM PA3JIMYHBIX BEIIECTB U MaTEPUAJIOB.
JInst mpoBeAEHUSI XUMHYECKUX ONBITOB KOJUIEKIIMHA HCTIOJIb30BATh HEJIb3.

XHMHYeCKHEe PEAKTHBbI H MaTepHAJIbI

OO6pamiesue co MHOTHMH BeIIeCTBaMU TpeOyeT CTpOroro CcoOJIIOACHUS
NpaBWJI TEXHUKH O€30MacHOCTH, OCOOCHHO TMPHU BBHIMOJHEHUU OIBITOB CAaMUMHU
oOydarommmucsi. Bce HeoOXoaumbie Mepbl MPEAOCTOPOKHOCTH YKa3aHbl B
COOTBETCTBYIOIIUX JIOKYMEHTaX W HHCTPYKIMSAX, a TaKkKe B TOCOOUSIX s
YUUTEICH XUMHUH.

Bce peaktuBbl 1 MaTepralibl, HY>)KHBIE 11 TPOBEACHUS JEMOHCTPALMOHHOIO
U YYEHUYECKOr0 HKCHEPUMEHTA, MOCTABISIOTCS B 00pa30BaTENIbHBIE YUPEKICHUS
oOmiero oOpa3oBaHUsl IICHTPAJIM30BAaHHO B BHUJE 3apaHEEe CKOMILICKTOBAHHBIX
HaOopoB. [Ipm HeoOXoAMMOCTH TPUOOPETEHUS TOMOJHUTEIHHBIX PEAKTHBOB H
MaTepHalIoB CIeAyeT o0paIaThCs B CICUATN3UPOBAHHBIC Mara3uHbI.

Xumuyeckas adopaTopHasi MoCy/a, anmapaTbl U NPUOOPLI

XuUMHYECKas MoCyJa MOJPA3ACISIETCs HAa JBE TPYIIbL: ISl BBINOJHEHUS



OMBITOB O0YYAIOIIUMUCS U JJIsl I€MOHCTPAIIMOHHBIX OTIBITOB.

[TpubGopsl, anmapaThl U YCTAaHOBKHU, HCIOJIb3yEMbIE Ha YpPOKaX XHUMHUHU B 8
KJlaccaX, KIacCU(MUIIMPYIOT HAa OCHOBE MPOTEKAIOMMX B HUX (PU3NUECKUX U
XUMUYECKUX TMPOIECCOB C Y4YaCTHEM BEIIECTB, HAXOJAIIUXCA B  Pa3HbBIX
arperaTHbIX COCTOSTHUSIX
1) mpuOopbl s paboThl C Ta3aMH — IOJIydeHUE, COOMpaHHe, OYMCTKA, CYIIKa,
MOTJIONIEHUE Ta30B; PEaKIUH MEXAY MOTOKAMHU Ta30B; peaKkiuyd MEXIy TazaMH B
ANEKTPUUYECKOM paspsijie; peakui MKy Ta3aMHU MPHY MOBBIIIICHHOM JaBJICHUH,

2) ammapatbl U MPHOOPHI IS OMBITOB C JKUAKUMH W TBEPABIMH BEIICCTBAMU —
neperonka, (GUIBTPOBAHUE, KPHUCTAUIM3ALMSI; TIPOBEJACHUE PEAKIUN  MEXIY

TBép}ILIM BCIICCTBOM H XHIKOCTBIO, XHIKOCTBIO H XKHUIAKOCTBIO, TBépJII)IMI/I

BEILECTBAMM.
Bue »TOo¥l  knaccudukanmu  HaXOAUTCA — y4deOHas anmnaparypa,
NpeJHa3HAauYCHHas IS M3YYCHHUS] TEOPETHUYECKUX BOIMPOCOB XUMUU — JJIs

WUIIOCTPallMM  3aKOHA COXPAaHEHWS MacChl BEIIECTB, A JIEMOHCTpAILUH
ANEKTPONPOBOJIHOCTA PACTBOPOB M JIBH>KEHHUS MOHOB B 3JIEKTPUYECKOM MOJE, JJIS
U3YUYEHUs CKOPOCTH XUMHUYECKOW pEeaKkUuu, IOCIEeA0BATEIbHOCTH BBITECHEHUS
rajioreHOB U3 pacTBOPOB UX COEAUHEHHU.

BcenomMorarenbHyio posib UTpaloT HU3MEPHUTENbHBIE W HarpeBaTellbHbIE MPUOOPHI,

paSHI/I‘IHBIG HpI/ICHOCO6J'IeHI/IH JJI1 BBITIOJTHEHUS OIIBITOB.
Moneaun

OObeKTaMu MOJICTUPOBAHUS B XUMHH SIBISIOTCSI aTOMBI, MOJICKYJIBI,
KpHUCTaJUIbl, 3aBOJICKME amIaparbl, a TaKXe MPOUCXOIAIIME Ipoueccsl. B
MPENOJaBaHUN XUMHUHM MCIOJB3YIOT MOJEIN KPHUCTAUIMYECKUX PEMIETOK anmasa,
rpadura, cepsi, pocdopa, okcuaa yraepona(IV), nona, xenesa, Meau, Maraus.

Brimyckarorcs HAOOPBI MOJeIen aTOMOB TS COCTaBJICHUSA
IAPOCTEPKHEBBIX MOJIEIIEN MOJIEKYIL.

YdeOnble mocodus Ha MEYATHOI OCHOBE

B nmnpomecce o00ydeHHS XHMHH HCIOJB3YIOT  CIEAYIOIIME  TaOIUIIBI



MOCTOSIHHOTO 3KCOHUpoBaHus: «llepuoanueckas cucremMa XUMUYECKUX 3JIEMEHTOB
. . MenneneeBay, «Tabauia pacCTBOPUMOCTU KUCIOT, OCHOBAaHUMN U COJICH»,
«DNEKTPOXUMHUYECKUN PSiJl HAPSHKEHU METAIITIOB» U .

JUis  opraHu3aluy CaMOCTOSTEIbHOW paboThl  OOydaroIUXcsi Ha  ypoKax
UCIOJIB3YIOT Pa3HOOOpa3HbIe TUAAKTUUECKHE MaTepUallbl: Pa3AaToO4yHble MaTEpUabl,
MHCTPYKIIMOHHBIE, TEXHOJOTMYECKUE KapThl, 3aJaHus, YIPaKHEHHs, OOpa3Lbl
U3JIeTU, TEeTpaad Ha I[EeYaTHOM OCHOBE WM OTAENbHbIE pabdoyue JUCThI —
MHCTPYKIMHM, KapTOUKU C 3aJaHUSIMU Pa3HOM CTENEeHH TPYAHOCTU JUIsl MU3YyYEHHS
HOBOI'0 MaTepuaia, CaMONPOBEPKUA U KOHTPOJISI 3HAHUH.

HuddepeHMpoBaHHBI O COOTBETCTBYIOIIMM YPOBHSAM YYCOHBIH MaTepual
npemjaraeTcss B pa3HbIX (opmMax W THUNaX MCTOYHUKOB JUIS yYaCTHUKOB
o0pa3oBaTeIbHOM TPOrPAMMBI: pPa3MEIICHUE METOJAMYECKHMX | JUIAKTHYCCKUX
MaTEpHAJIOB Ha pecypcax B HHPOPMAIMOHHO-KOMMYHHKAITMOHHOW CeTH
«/HTEepHET»; B MalIMHOYMTAacMOM BHJE;, B (popmare, JOCTYITHOM JJis YTCHHUS Ha
AJICKTPOHHBIX ~ YCTPOWCTBaX (Ha TIEPCOHAJIBHBIX KOMIIBIOTEpAX, IUIAHIICTAX,
cmaptdoHax u T.4. B ¢popmarax *pdf, *doc, *docx u mpod.); B HarasiIHOM BHJE,
IIOCPEJICTBOM MAaKETOB, IPOTOTHIIOB W PEATbHBIX MPEAMETOB U  CPEJICTB
JESATEITBHOCTH

JKPaHHO-3BYKOBBIE CPeICTBA 00y4eHHS
K »KkpaHHO-3BYKOBBIM CpeicTBaM OOy4Y€HHS OTHOCAT TaKHe IMOocoOUs, KOTOpbIe
MOTYT OBITh BOCHPHUHSTHI C IOMOIIBIO 3pEHHUS M CclyXa. OTO KHUHO(DHUIBMBI,
KUHO(GparMeHThl, €IWHUYHBIE TpaHcHapantbl s rpadonpoekropa. Cepuu
TPAHCIIAPAHTOB TO3BOJISIOT MMHUTHPOBATH JBI)KCHHE MYTEM IMOCIEIOBATEIHLHOTO
HAJIOXKEHUS OJIHOTO TpaHCIapaHTa Ha APYTOM.
Texnuueckue cpeacrsa odyuenus (TCO)
BonpmMHCTBO W3 TEXHUYECKHX CPEACTB OOy4deHHs [uisi Tepenadyd |

00paboTku WH(GOPMAIINH 3TO KOMIIBIOTEPHI , CMapTHOHBI, HOYTOYKH.

[Tpu ucTOIB30BaHNM TEXHUYECKUX CPEJICTB O0YUEHUS ClEyeT YUUTHIBATh
BPEMEHHbIE OrpaHuYeHus, HastaraeMble CaHUTApPHBIMU MPABUJIAMU U HOPMaMHU
(CanlluH). HenpepbiBHas MpOI0TKUTEIBHOCTD JEMOHCTPAIIMK BUIEOMATEPHATIOB HA
TEJIEBU3MOHHOM DKpPaHe U Ha OOJBIIOM 3KpPaHe C UCIOIb30BAaHUEM MYJIbTUMEIUIHOTO
MIPOEKTOPa HE AOJIKHA MpeBbIIATh 25 MuH. Takoe e orpannueHue (He Oozee 25 MHH)
pPacIpOCTpaHIETCS Ha HEMPEPHIBHOCUCTIONb30BAHUE UHTEPAKTUBHOMN JOCKU U Ha

HETMPEPHIBHYIO pad0Ty 00yUaIOIIMXCsl HAa IEPCOHAIBHOM KOMITbIoTepe. YMCII0 YPOKOB C



HCIIOJIb30BAHUCM TaKUX TCXHHUYCCKUX CPCACTB O6yq€HI/IH, MYJ'IBTI/IMGI[I/II\/'IHBII\/'I IIPOCKTOD,
HHTCPAKTUBHAA NOCKaA, JOJKHO OBITH He OOJIce IIESCTH B HCACIII0, 4 YHMCJIO YPOKOB,

Korja o0yyarouuecs: paboTaloT Ha IEPCOHAIIBHOM KOMITBIOTEPE, — JIBA B HEJIEIIIO.
Oo6opynoBanue kadMHETA XUMUM

Kabuner XUMUN JOJIKEH OBIThH 00opya0BaH CHeHAaJIbHBIM
JEMOHCTPAMOHHBIM  cTosioM.  Jlig  obOecrneueHus — Jyylied  BUAMMOCTH
JE€MOHCTPALMOHHBIN CTOJI PEKOMEHYEeTCSl YCTAHABIUBAThH Ha TIOJIUYM.

B  kabuHerax XHMMHUU  YCTAHOBJEHBl  JIBYXMECTHbIE  YYEHHUYECKHE
1abopaTOpHBIE CTONBI C MOJBOJKON BOJbL. YUYEHHUUYECKUE CTOJbI UMEIOT MOKPBHITHUE,
yCTOWYMBOE K JEHCTBUIO arpecCHUBHBIX XHWMHUYECKHX BEUIECTB, U 3al[UTHBIC
OOpTHKHM MO HApy>XKHOMY Kpato. KaOuHeT XuMuu 000py/I0BaH BBITSXKHBIM IKadam,
PacnoyIOKEHHBIMUA Y HApY)KHOW CTEHbI BO3JI€ cToja yuurtens. [[ns mpoBeneHus
71a60paTOPHBIX OMBITOB UCIIOJIB3YIOT TOJBKO MUHHU-CITUPTOBKH.

VY4yeOHas 10CKa U3rOTOBJIEHA U3 MaTepHalla, UMEIOIIYI0 BBICOKYIO aI€3HUI0 C
MaTepualaMHy, UCIIOJIb3YEMBIMU JIJISl TUChbMa, XOPOILIO OYHUIIAETCS BIaKHOM T'yOKOH,

H3HOCOCTOﬁKH€, MMEET TEMHO-3€JIEHBIN OBCT U AHTHUOJIUKOBOE ITOKPBITHUC.

B xaOunere xumuu o0s3aTeNIbHA anTeyka, B KOTOPYIO BXOJIAT:
JKryT KpoBOOCTaHaBIUBAIOIIUNA, PE3UHOBBIN — 1 MIT.

ITy3sIpb 1714 bga — 1 mT. (runorepmuyeckuii maket — 1 mir.).
bunT cTepunbHpIi, mupokuid 7 X 14 cm — 2 miT.

bunT crepunbubiii 3 X 5 cM — 2 WT.

bunt Hectepunbablid — 1 T,

Canderku crepuinbHbie — 2 YII.

Bara crepunbnas — 1 nauxa.

JleiikomuacTeiph mupuHOH 2 cM — 1 katymika, 5 cM — 1 kaTymika.
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bakTepunuaHbIi JIEHKOIIIACTHIPH Pa3HbIX pazmepoB — 20 miT.
10. CriupToBoii pactBop nona 5%-uwiii — 1 daakoH.
11. Boaublit pacTBOp aMMuaka (HalIaTbIpHBIN cIUPT) B aMmyiax— 1 ym.

12. PactBOp mepokcuna Bogopoaa 3%-uerii — 1 y.



13. IlepmaHranat Kajaus KpucTaJindeckuii — 1 ym.
14. Ananerun 0,5 r B Tabnerkax — 1 ym.
15. Hacroiika Banepuanbl — 1 ym.

16. Hoxaurer — 1 1.

Ili1anupyemble pe3yabTaThl 00y4eHUsI

B pe3yabraTe 00y4yeHuUs 10 mporpaMmme y 00y4aroumierocs:

- Oyaert cpopMupoBaHa yCTOMYUBAA MOTPEOHOCTD:

® 3Hamb (NOHUMAamb).
— XUMHWYECKYI0 CHUMBOJMKY: 3HAaKM XUMHUYECKUX DJIEMEHTOB, (HOpMyIIbI
XUMHUYECKHUX BEUIECTB, YPABHEHUSI XUMUYECKUX PEAKIIUN;
— BOXHEHUIINE XWMHUYECKUE TOHSTHUS: BEIIECTBO, XMMHUYECKUU 3JIEMEHT, aToM,
MOJIEKYJIa, OTHOCUTEJIbHBIE ATOMHAs U MOJIEKYJIApHAsi MAacChl, MIOH, KATUOH, aHUOH,

XUMHUYCCKAA CBA3b, QJICKTPOOTPUIATCIIBHOCTDb, BAJICHTHOCTL, CTCIICHD OKUCJICHH,

- MOJb, MOJISIpHAas Macca, MOJISIPHBIH OO0BEM, pacTBOPHI, BJICKTPOJIUTH U
HEAJIEKTPOJINUTHI, ANEKTPOJIUTHYECKAS JIYCCOLMALINS, OKHUCIIUTEIh "
BOCCTAaHOBHTEJb, OKHCICHHE U BOCCTAHOBJIEHHE, TEIUIOBOM 3(deKT peaxiuwu,
OCHOBHBIE THUIIbI PEAKIMA B HECOPTaHUYECKON XMMUU;
— (opMyTUPOBKM OCHOBHBIX 3aKOHOB U TEOPUN XUMHH: aTOMHO-MOJIEKYJISPHOTO
YUEHHS; 3aKOHOB COXPAHEHHsSI MACChl BEIIECTB, IMOCTOSHCTBA COCTaBa BEIIECTB,
Asoranpo; Ilepuoanueckoro 3axkona /.M. Menzaeneesa; TeOpuu CTpOEHHUSI aTOMa U
YYEHHUSI O CTPOCHHMM BEIIECTBA; TEOPUM DIIIEKTPOJIUTUUYECKOM JUCCOLMALUUUA U
YUYEHHUS O XUMHYECKON PEaKIUH;

® Ha3bleamby.
— XUMHYECKHE DIIEMEHTHI;
— COEIVMHEHUS U3YYEHHBIX KJIaCCOB HEOPraHUYECKHUX BEIIECTB;
— OpraHuYecKkre BemiecTBa Mo ux (opmyine: MeTaH, 3TaH, ITWICH, alleTHIICH,
METaHOJI, 3TAHOJI, TJIULEPUH, YKCYCHAs KHUCJIO0TA, TJIFOKO3a, Caxapo3a;

® 00vACHAmMD:



— (U3HYECKUI CMBICII aTOMHOTO (ITOPSIKOBOr0) HOMEpa XMMUYECKOTO JIEMEHTA,
HOMepa rpynnel U nepuona B Ilepmommueckonr cucreme [I. 1. MenpaeneeBa, k
KOTOPBIM 3JIEMEHT IPUHAJICIKHNT;
— 3aKOHOMEpPHOCTHM H3MEHEHMS CTPOCHHUS AaTOMOB, CBOWMCTB DJJEMEHTOB B
npeaenax MalblX MEepUoJOB M A-TpYII, a TakKe CBOWCTB 00pa3yeMbIX HMH
BBICIIMX OKCUJ0B U TUAPOKCHUJIOB;
— CYIIHOCTh Npolecca 3IEKTPOJUTUUYECKON IHCCOLMALMU W PEaKUUHd HOHHOIO
oOMeHa;

® XapaKmepu3oeambv:
— XUMHYECKHE AJIEeMEHTHI (0T BOJOpPOAA A0 KaJlbliMs) HA OCHOBE UX IOJOXKEHUS B
[lepuoguueckoin cucremMe xumuueckux oaneMeHTtoB J[. WM. MenngeneeBa wu
0COOEHHOCTEH CTPOCHUS UX ATOMOB;
— B3aMMOCBSI3b MEXIY COCTaBOM, CTPOEHHEM M CBOMCTBAMHU HEOPraHUYECKHUX

BEIICCTB;

— XUMHUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX BELIECTB (MPOCTHIX
BCIIECTB — METAJUIOB U HEMETaJUIOB, COCIUHEHUW — OKCHUIIOB, KHUCIIOT,
OCHOBaHHUM, aM(POTEPHBIX OKCUAOB U TUAPOKCHUIOB, COJIEH);
® onpedename:
— COCTaB BEHIECTB MO X (hopmynam;
— BAQJIEHTHOCTD U CTEIIEHU OKUCJIEHUS 3JIEMEHTOB B COCIMHEHUU;
— BHJIbl XUMUYECKOU CBA3U B COCIUHEHUSAX;
— TUIBI KPUCTAIUIMYECKUX PEIIETOK TBEPABIX BEILIECTB;
— IPUHAIEKHOCTD BEIIECTB K ONPEACIEHHOMY KJIacCy COCIMHEHNU;
— THUIIBI XUMUYECKUX PEAKIIH;
— BO3MOKHOCTb TPOTEKAHUSI pEAKIIUI HOHHOTO OOMEHa;
® cocmaenamep:
— cxeMbl ctpoeHust atoMoB TiepBbix 20 anemenToB [lepuonmueckoit cuctemsr /Jl.
H. Menneneena;
— (G opMyJbl HEOPraHUYECKUX COSAUHEHUN U3YYEHHBIX KJIACCOB;

— YpaBHCHHA XHMHYCCKHUX peaKuHﬁ, B TOM YHCIC MW OKHCIHUTCIBHO-



BOCCTaHOBUTEIBHBIX, C TIOMOIIIBIO METO/1a AJIEKTPOHHOTO OanaHca,
® pe3onacno obpawamuvcs:

C XUMHUYECKOM MOCY 10 U 1a00paTOpHBIM 000PYy/I0BAHUEM;
® NPOBOOUMb XUMUYUECKUI IKCREPUMEHI:

— MOATBEPKAAOMIMNA XUMHUYECKAN COCTaB HEOPTraHUYECKUX COCIMHEHU;

—  MOATBEPXKIAIOIIMKA  XUMUYECKHE  CBOMCTBA  HM3YYEHHBIX  KJIACCOB
HEOPTraHUYECKUX BEIIECTB;
— MO TMOJY4YEHHUIO, COOMpPAaHHUI0O M PACIIO3HABAHUIO Ta3000pa3HBIX BEILIECTB
(xuciopona, BOAOPO/a, YIVIEKHCIOro ra3a, aMMHUaKa);
— 10 ONPEJEIICHUIO XJIOPUA-, CyJb(}aT-, KapOOHAT-MOHOB U MOHA aMMOHUS C
MOMOIIBI0 KAUECTBEHHBIX PEAKIUH;

®  GLINUCIAMD:
— MAacCCOBYIO JIOJIF0 XUMHUYECKOTO 3JIEMEHTA 0 (POpMYyJIe COETUHEHMUS,;

— MACCOBYIO JOJIIO BCIICCTBA B paACTBOPC,

— MaAcCCy OCHOBHOTI'O BCIICCTBA I10 U3BECTHOM MAaCcCOBOM JOJIN HpHMCCCI;'I;
— O6"I>éMHy10 JOJIFO KOMITOHCHTA ra3oBOM CMCCH,
— KOJIHNYCCTBO BCIICCTBA, 00BEM MITH MacCCy BCIHICCTBA 11O KOJIMYCCTBY BCUICCTBA,

00BEMY MITM MAcCe PEareHToB, WU MPOAYKTOB PEaKIINH;

— OyAyT pa3BUTHI TBOPYECKHE CIIOCOOHOCTH:
® N0 UCNONB306AHUIO NPUOOPEMEHHBIX 3HAHUIL U YMEHUIl 8 NPAKMUYECKOU
0eAmeIbHOCMU U NOGCEOHEGHOU HCUZHU:
— 1711 0€30MacHOro OoOpalieHus ¢ BEIIECTBAMU M MaTepHallaMH B MOBCEIHEBHOM
’KU3HM U TPAMOTHOIO OKa3aHWsl MEPBOM MOMOIIM NPH OXKOrax KHUCIOTaMH U
IeJI04YaMH;
— J71s1 OOBSICHEHUS OTACIBHBIX ()aKTOB U IPUPOTHBIX SIBIICHU;

— JJIA KpHTHq€CKOﬁ OLICHKHA I/IH(bOpMaI_[I/II/I 0 BCHICCTBAX, HCIIOJIb3YCMbBIX B 6BITy.

— (bPIBI/ILIeCKI/Ie U XUMHWYCCKUC CTOPOHBI ITPOLCCCOB PACTBOPCHUA U ANCCO AL,
— OKHCJIHUTCIIBHO-BOCCTAHOBUTCIIBHBIC PCAKIINH U PCAKITNH 06MeHa;

— CXEMBI U YPABHEHUSI XUMUYECKUX PEAKIIHM;



® COOTHOCHUTb:
— JK30TEPMUUECKUE PEAKIINU U PEAKIIUU TOPEHUS,
— KaTalluTUYeCKue U epMEeHTATUBHBIC PEAKIIUY;
— MeTaJlJI, OCHOBHBIM OKCHJI, OCHOBAaHHE, COJIb;
— HeMeTaJljl, KUCIIOTHBIM OKCHUJ, KUCIIOTa, COJIb;

— CTpPOCHHE aTOMa, BUJ XUMHUYECKOU CBSI3U, THUI KPUCTAJUIMYECKOW PEIIETKU U
(u3nueckre cBOWCTBAa BEUIECTBA;

— HaxXOXJICHHUEC OJICMCHTOB B IMIPHPOJAC W IIPOMBIIIICHHBIC CIIOCOOBI HMX
IMMOJIY4YCHUA,

— HEO0OXOIUMOCTh XHMHYECKOTO TMPOM3BOJACTBA U TpeOOBaHUI K OXpaHe
OKPYKAIOIIEN CPELBIL;

— H€O6XOIII/IMOCTB MNPUMCHCHUA COBPCMCHHBIX BCHICCTB W MATCPHUAJIOB H
Tpe6OBaHI/ISI K 3HOpOBB€C6€p€}K€HI/IIO;

® BBIJBUTATh M SKCIICPUMCHTAIBHO MTPOBEPSATH TUIIOTE3bI 0 XMMHUYECKUX CBOMCTBAX
BEIICCTB HAa OCHOBE UX COCTaBa M CTPOCHHS M MIPUHAJIC)KHOCTH K ONIPEICAEHHOMY
KJjaccy (Tpynmre) BellecTs;

¢ IIPOTHO3UPOBATH CITOCOOHOCTH BCHICCTBA IIPOABJIATH OKHCIMTCIIBHBIC HIIH
BOCCTAHOBHUTEJIbHBIC CBOMCTBA C y‘léTOM CTENEHEW OKHUCICHUS 9JICMCHTOB,
BXOIAIIUX B €0 COCTAB, 4 TAKKC ITPOAYKTOB COOTBCTCTBYIOIIUX OKHCINTCIIBHO-
BOCCTaHOBHUTCIIBHBIX pGaKHHﬁ;

¢ COCTAaBJATb YpPAaBHCHUA peaKum”I C y4aCTHCM THUIIMYHBIX OKHCIIUTEJIEH U
BOCCTAHOBHUTEJICH HA OCHOBE QJICKTPOHHOI'O 6aJ1cha;

® OmpefensaTh BO3MOXKHOCTh MPOTEKAaHUS XHUMHYECKUX pEaKIuid Ha OCHOBE
AIEKTPOXUMHUYECKOTO psana HaIpsHKEHUH METaJJIOB, psna
ANEKTPOOTPULIATETLHOCTH  HEMETAJUIOB,  TaOJIMIIBI pacTBOPUMOCTH U yuéTa
YCJIOBUH UX IMIPOBEIICHUS;

® MPOBOJUTH PACUETHI 10 XUMUUYECKUM (POPMYJIaM U YPABHEHUSIM
— 7151 BBIBOJIA (DOPMYJIbI COETMHEHHUSI TI0 MACCOBBIM JIOJISIM 3JIEMEHTOB;
— 10 IPUTOTOBJIIEHUIO PACTBOPA C UCIIOJIb30BAHUEM KPUCTAUIOTUIPATOB;

— IO HaxXOXIACHHUIO [JOJH BbIXOJAa IIPOAYKTAa PpPCaKOHH II0 OTHOHICHHUIO K
TCOPCTHYICCKHN BO3MOKXHOMY

— C ucrnojb30oBanueM mnpasuia I 'eii-Jltoccaka 00 00bEMHBIX OTHOIIIECHUSX TA30B;
— C HCTIOJIb30BAHUEM ITOHITHUUN «KMOJIbY», «\MMOJIbY, «4UCI0 ABOTraJipo»;
— M0 TEPMOXUMHUYECKHUM YPABHEHUSIM PEAKIINH;

® TIPOBOJUTH XMMHUUYECKUM IKCIIEPUMEHT C HEYKOCHUTEILHBIM COOJII0ICHUEM MTPaBUJIT
TEXHUKHU 0€30ITaCHOCTH



— I10 YCTAHOBJICHHUIO KAYCCTBCHHOI'O U KOJIMYCCTBCHHOT'O COCTaBa COCANMHCHU A,
— IIPHU BBIITOJHCHUH UCCICAOBATCIIBCKOI'O ITPOCKTA,
— B JOMANIHUX YCJIOBHAX;

UCII0JIb30BaTh NPUOOPETEHHBIE KIIFOUEBbIE KOMIIETEHLIUU /ISl BHIIOJIHEHUS
IIPOEKTOB M Y4eOHO-UCCIIEN0BATENBCKUX 3a/1a4 110 U3yYEHHUIO CBOMCTB, CIIOCOOOB
MOJIYYEHHSI ¥ pACIIO3HAHUSI BEIIECTB;

ONpeaeNsITh ICTOYHUKA XUMUYECKON HH(OpMALUK, IPEICTABIATh CIIUCOK
MH(OPMAIMOHHBIX PECYPCOB, B TOM YHCJIE€ U HA UHOCTPAHHOM SI3bIKE, TOTOBUTH
MH(GOPMAIIMOHHBIN IPOJIYKT U IPE3EHTOBATH €r0;

00BEKTUBHO OIIEHUBATh MH(OPMAIMIO O BEIIECTBAX U XMMHUECKUX MpolieccaXx,
KPUTHUYECKU OTHOCUTCS K NCEBJIOHAYYHON HH(OpMAIUuU, HET0OPOCOBECTHOM
pEKIaMe B CPEACTBAX MACCOBOM MH(OPMALINY;

CO3aaBaTb MOJCIIN U CXCMBbI IJIAA PCHICHUS y‘le6HBIX M I103HaABAaTCJIbHBIX 3aJa4

Cnmcok JiuTeparTyphl.

JUTepaTypa, HcHoJb3yeMasi MeAaroroM [Jisi pa3padoTKHM NPOrpamMmbl
opraHuzanuu o0pa3oBaTebLHOI0, MpoLecca:

1. Ta6puensu O.C., Bockob6oitaukosa H.I1. « HactonpHas

KHHUTa yauTess xumuu — 8 kiace» , M.: [Ipoda, 2017 r.

2. Tabpuensu O.C., OctpoymoB WN.I'. « HactonpHas kaura

yauTtens XumMuu — 9 knacey» , M.: Ilpoda, 2017 1.

3. T'abpuensan O.C., MackaeB ®.H. « HactonpHas kHura

yuurtens xumun — 10 kimace» , M.: llpoda, 2018 r.

4. Tabpuensn O.C., JIvicoBa I'.I'. « HactonpHas kaura

yamrtens xumun — 11 kimacey, M.: lIpoda, 2019 r.

5. Apxanumii Kypammuns. «Ku3Hb 3aMeudaTenbHbIX

BemecTBy» https://avidreaders.ru/book/zhizn-

zamechatelnyh-veschestv.html

Apkannii KypammmH. «31eMeHTbl: 3aMeyaTeNbHbIi COH ITpodeccopa

Menneneesax» https://avidreaders.ru/book/elementy-zamechatelnyy-son-

professora-mendeleeva.htmi

. Kysemenko H.E., Epemun B.B., [lonkos B.A. «Hauana xumun»
https://obuchalka.org/2017092096558/nachala-himii-kuzmenko-n-e-eremin-v- v-
popkov-v-a- 2016.html




8. Heoprauunueckas xumus. T.1. Tlox pen. FO.J1. TpetbsikoBa. 2004 roa
https://nashol.me/20180623101358/neorganicheskaya-himiya-tom-1-tretyakov-u- d-
tamm-m-e- 2004.html

9. Heoprauunueckas xumus. T.2. Tlox pexn. FO.J1. TpetbsikoBa. 2004 roa
https://nashol.me/20180623101359/neorganicheskaya-himiya-tom-2-tretyakov- u-
d-2004.html

10.Heopranuueckas xumus. T.3. Kuaura 1. [Tox pen. FO.Jl. TpetwsikoBa. 2007 rox
https://nashol.me/20180624101360/neorganicheskaya-himiya-tom-3-kniga-1-
tretyakov-u-d- 2007.html

11.Heopranuueckas xumus. T.3. Kaura 2. [Toxg pen. FO0.J1. Tpetssaxosa. 2007 rox
https://nashol.me/20180624101361/neorganicheskaya-himiya-tom-3-kniga-2-
tretyakov-u-d- 2007.html

12.Manyitnos A.B., Poguonos B.1. OcHoBbI
xumud http://www.hemi.nsu.ru/

* JMTepaTypa, peKoMeHayeMasi 1Jisl AeTeil U poauTeieil Mo JaHHOW MporpamMmme:

*  Xwumus. [onnsiii kype. Bugaeoypoku Ha YouTube,
https://www.youtube.com/playlist?list=PL ai4qoTZtgwTMSEhTOMh48-
wQzRCYumwW

» Tabpuensn O.C., Octpoymos U.I'. « U3yuaeM xumuio»
3amaynuk o xumuu 8 -9 kiaacc.: Mocksa : « biimk u K» 2019 ron,

* Jlexkropuym 1o XUMHUHU on «Cupuycy.
https://sochisirius.ru/video lectures?course=2

* XKykos C.T. Xumus 8-9 knacc.
http://www.chem.msu.ru/rus/school/zhukovl/welcome.html



http://www.hemi.nsu.ru/
http://www.youtube.com/playlist?list=PLai4qoTZtgwTMSEhTOMh48-
http://www.chem.msu.ru/rus/school/zhukov1/welcome.html
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