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IHosicuuTennLHAA 3aMHCKA

Pabouas nporpamma coctapieHa Ha ocHOBe DeiepaabHOro ToCyAapCTBEHHOT0 00pa3oBaTeIbHOTO
CTaHJapTa BTOPOTO MOKoyeHus, [IpuMepHON mporpaMmbl OCHOBHOTO 0OIIEro o0pa3oBaHUs MO XUMHH,
aBTopckoi mporpammel O.C. ['abpuensna, C.A. CnankoBa «Xumus. [IpumepHsie paboune mporpamMMsl.
8-9 kmacchi».

[Iporpamma pa3zpaboTaHa B COOTBETCTBHUH C TpeOOBaHMAMHU K pe3yiabTaraM (JIMYHOCTHBIM,
MeTaIpeAMETHBIM, TMPEAMETHBIM) OCBOEHHUS OCHOBHOH oOpa3oBarenbHO mporpammel OO0 MKOY
Bonbmeap6atickas COILL.

OpueHTrpoBaHa Ha UCTOIb30BAHUE YUEOHUKOB:

- 'abpuensna O.C., OctpoymoBa N.I'., CnankoBa C.A. «Xumus. 8 knaccy;

- 'abpuensna O.C., OcrpoymoBa N.I'., Cnankoa C.A. «Xumus. 9 kimacey.

[IporpaMma mpenmnosiaraeéT BO3MOXKHOCTb pPEaJU3allMU aKTyaJlbHbIX B HACTOALIEE BpPEMs
KOMIIETEHTHOCTHOTO, ~ JIMYHOCTHO-OPUEHTHPOBAHHOTO,  AESITENLHOCTHOTO  TOJIXOJO0B,  KOTOpHIE
OTIPEIEIIAIOT e O0Y4YEHHUS TI0 XUMUH.

Pabouas mporpamma peanu3yercs ¢ y4eTOM HCIOJIb30BaHUSl CPEACTB OOyu€HHUS U BOCHHUTAHUS
[lentpa oOpazoBaHMs €CTECTBEHHOHAYYHON M TEXHOJIOTHYECKOM HampaBieHHocTel «Touka pocTay.

B cooTBeTcTBHMM C 1E€NEBBIMH IpPUOpPUTETAMH, cojaepkamumucs B Paboueil mporpamme
Bocnutanust MKOY bBonbuieapOaiickas COILl Ha ypoBHE OCHOBHOro o0mero oOpa3oBaHuUsl,
BOCIHUTATEIbHBIN pecypc yueOHOro MpeaMeTa HampaBiieH Ha pelIeHne BOCIIUTATEIbHBIX 3a/1a4.

Co3zoanue o1a20npuAmMHLIX YCA06UIL 015 PA3GUMUA COUUATLHO 3HAYUMBIX OMHOUIEHUTL
WIKOJIbHUKOB U, NpeHcOe 6Ce20, UeHHOCMHBIX OMHOUICHUIL:

— K TpyZly KaKk OCHOBHOMY CIOCOOY JAOCTH)KEHUS >KMU3HEHHOI'O OJaromoiydusl 4eJlI0oBeKa, 3aJoTry
€ro YCHENIHOTo MPo(hecCHOHATLHOTO CaMOOTIPEACTICHUS U OLIYIIIEHUS YBEPEHHOCTH B 3aBTPAIIHEM JIHE;

— k cBoemy OtedecTBy, CBOeH Masiol u 0osbiioi PoirHe Kak MecTy, B KOTOPOM YEJIOBEK BBIPOC U
MO3HAJ MEPBBIC PAIOCTU U HEYJauu, KOTOpas 3aBellaHa eMy MpeAKaMu U KOTOPYIO HY>KHO oOeperars;

— K IMpUpoAE Kak HCTOYHHMKY >KM3HM Ha 3emile, OCHOBE CaMOro €€ CyILeCTBOBaHUS,
HY>KJAIOIIeHcs B 3alIMTE U MOCTOSTHHOM BHUMAHHUH CO CTOPOHBI YEJIOBEKA;

— K MHUpPY KaK TJIaBHOMY INPUHIUIY YE€JIOBEYECKOr0o OOUIEKUTHUS, YCIOBUIO KPENKOH IpYKOBbI,
HaJIQXXMBAHUS OTHOLIEHMH C KoijieramMu 1o pabore B OyaylmieM W CO3JaHHs OJIaronpusTHOTO
MUKpOKJIMMAaTa B CBOEH COOCTBEHHOI CEMbE;

— K 3HAHUAM KaK MHTEIUIEKTYaJIbHOMY pecypcy, oOecreuuBaroleMy Oyayllee uenoBeKa, Kak
pe3yNbTaTy KpOHOTIMBOTO, HO YBJIEKATEIbHOTO YUYEOHOT O TPYyAa;

— K KYJIbType KaK JyXOBHOMY OOrarcTBy oOIIecTBa U Ba)KHOMY YCIIOBHIO OIYLIEHHS YEJIOBEKOM
MIOJIHOTBI MPOKMBAEMOM >KM3HHM, KOTOPOE NAIOT €My YTE€HHE, MY3bIKa, MCKYCCTBO, T€aTp, TBOPUYECKOE
CaMOBBIPAKEHUE;

— K 370POBbIO KakK 3aJI0Ty JIOJITOM M aKTUBHOW >KM3HHU YEJIOBEKA, €r0 XOpOILIEro HaCTPOCHUS U
ONITUMUCTUYHOTO B3TJIS/1a HA MUD;

— K OKpPY)XAIOIIUM JIIOJAM Kak Oe3yClIOBHOM M aOCONIOTHOM ILIEHHOCTH, KaK paBHONPABHBIM
COLMAJIbHBIM  TapTHEpaM, C KOTOPHIMH HEOOXOIMMO BBICTpauBaTh J0OpOXKeNnaTeNbHblE H
B3aMMOIIO/IJIEP’KMBAIOIIME OTHOLLIEHUS, JAIOUINE YEeJIOBEKY PaJoCTh OOIIECHUS U MO3BOJISIONINE N30erath
YyBCTBA O/IMHOYECTBA;

— K caMHUM ce0e Kak Xo3sieBaM CBOEH CyAbObI, CaMOOIPENESIONIMMCS U caMOpeaTn3yoUIMCs
JUYHOCTSIM, OTBEYAIOIIHUM 33 CBOE COOCTBEHHOE OyayIee.

TpeGoBanus Kk pe3yibTaTamM 0CBOCHHS Y4eOHOI0 MpeaMeTa

[To 3aBepiieHHMH Kypca XMMHUHU Ha dTarie OCHOBHOTO OOIIeTo 00pa30BaHUs BHIMYCKHUKU OCHOBHOM
IIKOJIBI JOJKHBI OBJIAJIETh CIEIYIOIUMU PE3YIbTaTaAMMU:

Juunocmmuutii peynomam 0dyuenus:

e (DopmupoBaHHE POCCHUCKOW TPakTaHCKOW HIACHTHYHOCTH, MATPUOTHU3Ma, YYBCTBO TOPIOCTH 3a
POCCHICKYIO XUMHUYECKYIO HAYKY, TYMaHHU3Ma;

e (GopMUPOBAHHE OTBETCTBEHHOT'O OTHOIICHHS K TPYAY, UEICYCTPEMJICHHOCTH, TPYIOIIO0US,
CaMOCTOSITEILHOCTY B TMPUOOPETEHHH HOBBIX 3HAHUW M YMEHHH, HaBBIKOB CaMOOLEHKU H
CaMOKOHTPOJIS;



® YCBOEHHE MPaBHJ UHAWBUAYAIEHOTO U KOJUIEKTUBHOTO 0€30IaCHOTO MOBEICHHS B UPE3BBIYAHBIX
CUTYyalUsX, YIrPOXKAIOIIMX XU3HU M 30POBBIO JIIOJEH; NMOHMMAaHUE WM IPHUHATHE LEHHOCTEN
3I0POBOTO M 0€30I1aCHOT0 00pa3a KU3HU;

® 0OCO3HaHHWE T'OTOBHOCTH K BBIOOpY JanbHEHIIeH 00pa3oBaTeNbHOM TPAEKTOPUH;

e (QopmupoBaHUE YMEHHUs YIPABIATH CBOCH 1103HABATEIbHOM 1A TEIbHOCTBIO;

e (opMupoBaHHE LEIOCTHOIO MMPOBO33PEHHs, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU U OOILECTBEHHOH MpaKTHKe.
Memanpeomemuvim pe3yiomamom U3y4eHHs Kypca sBJsieTcss (OpMHUPOBaHUE YHUBEPCAIbHBIX

yueOnbIx aeicteuit (YVY]):

Pecynamusnvie YV/:

— CaMOCTOATENIbHO OOHapyXuBaTh M (HOpPMHUpPOBaTh Y4eOHYI NpoOJIeMy, ONpPEAEIATH
yueOHbIe eHCTBHUS;

— BBIBUIAaTh BEPCUU pEIICHUs NpoOJeMbl, OCO3HABaTh (M HHTEPIPETUPOBATH B CIlydae
HEOO0XO/MMOCTH) KOHEYHBIM pe3ynbTar, BHIOMPATh CPEACTBA TOCTMIKEHUS LENU U3 MPENJIOKECHHBIX, a
TaKXe UCKaTh UX CAMOCTOSITEIIbHO;

— COCTaBJIATh (MHAMBUAYAIbHO WIM B TPYIE) IUIAH pEIIEHUs MpoOJeMbl (BBITOJIHEHUS
IIPOEKTA);

— paboras 10 IUIaHy, CBEpPSATh CBOU JIEHCTBUSI C LEJIBIO U, IPU HEOOXOAUMOCTH, UCTIPABIIAThH
OLIMOKH CaMOCTOSTENIBHO (B TOM YHUCIIE U KOPPEKTHUPOBATH IIaH);

— BJIAQJAEThb OCHOBAaMHM CAMOKOHTPOJS UM CaMOOLEHKM Ul MPUHATHS pEIIeHUd u
OCYILIECTBJICHUsSI OCO3HAHHOTO BbIOOpa B  y4yeOHO-NMO3HABaTENbHOW U y4eOHO-IIPAKTUYECKOMH
JeSITENIbHOCTH.

Iloznasamenvnvie YVJI:

— aHATU3UPOBATh, CPABHUBATH, KIIACCU(DUIUPOBATH (DAKTHI U SIBICHUS;

—  BBIABJIATH IPUYUHBI U CJIEACTBUSI IPOCTHIX SBJICHUI;

— OCYIIECTBIISITh CPAaBHEHHE W KIACCU(UKAIMIO, CAMOCTOATEIBHO BBIOMpAs KPUTEPUH IS
YKa3aHHBIX JIOTUYECKHUX OIlepaluii;

— CTpPOUTH  JIOTUYECKOE  PACCYKIEHUE, BKIIOYAIOLIEE  YCTAHOBJICHHE  IPUYUHHO-
CIIEICTBEHHBIX CBSI3EH;

CO3/1aBaTh CXEMAaTHYECKHE MOJEIN C BBIJCJIECHUEM CYIIECTBEHHBIX XapaKTEepPUCTUK

00BEKTa;
— COCTaBJIATH TE€3HCHI, Pa3JINYHbIE BU/IbI IUIAHOB (IIPOCTHIX, CJIOKHBIX U T.II.)
— 1npeoOpa3oBbIBaTh MH(GOPMAIIMIO U3 OJHOTO BUJA B IpYyroi (Tabiuily B TEKCT);
— ONpeleNsiTh BO3MOXXHBIE HCTOUYHHUKM HEOOXOJUMBIX CBEJIEHUM, IPOU3BOIUTH IOMCK
nH(pOpMalUY, aHAJTM3UPOBATh U OLICHUBATDH €€ JI0CTOBEPHOCTb.
Kommynuxamusnvie YVJ]:
— CaMOCTOSITEIbHO OpraHU30BbIBaTh Y4eOHOE B3aWMOJAEWCTBHE B Tpylme (omnpenensiTh
oO1uiue 1eau, JoroBapuBaThes APYT € APYrom);
— B JIUCKYCCHM YMETbH BBIJIBUHYTH apT'yMEHTHI 1 KOHTPapryMEHTHI;
— YUWUTbCA KPUTHYHO OTHOCUTBCA K CBOEMY MHEHHIO, C JIOCTOMHCTBOM IIpHU3HABATh
OLIMOOYHOCTh CBOETO MHEHUS U KOPPEKTHPOBATH €T0;
— TMOHUMas NO3MUIMIO APYroro, paziuyarb B €ro pedd MHEHHE, J0Ka3aTesIbCTBa, (HaKThI
(TUMoTE3bl, AKCUOMBI, TEOPUH);
— yMeThb B3IJISHYTh Ha CHUTYallMI0 C WHOW MO3UIMH U JOrOBApUBATBHCS C JIIOJABMH HHBIX
TO3UIINH.
B obGnactu npeomemmnvix pe3ynomamoeé B pe3yiabTare U3yuyeHHUs Kypca XUMHUH B OCHOBHOM
HIKOJIE:
Buinycknux nayuumes:
— XapakTepu30BaTh OCHOBHBIE METO/IbI IO3HAHUSA: HA0II0/IeHUE, U3MEPEHNE, SKCTIEPUMEHT;
— OINMHCHIBATh CBOWCTBA TBEP/BIX, JKUAKHX, Fa3000pa3HBIX BEIECTB, BBIJCISASA UX CYIIECTBEHHBIE
IIPU3HAKH;
— PpacKpbIBaTh CMBICI OCHOBHBIX XUMHUUYECKUX MOHATHI «aTOM», «MOJIEKYJIa», «XUMUUYECKUN
AJIEMEHT», «IIPOCTOE BEIIECTBOY, «CIOKHOE BEILECTBOY, BAIEHTHOCTH), «XUMHUYECKAsl PEAKLIUI»,
HCIO0JIb3YS 3HAKOBYIO CUCTEMY XUMMH;



— PAacKpbIBaTh CMBICT 3aKOHOB COXPAHEHMS MacChl BEILIECTB, IOCTOSTHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHON T€OPUH;

— pa3in4yaTb XUMHUYCCKHUC U (I)I/IBI/I‘IGCKI/IG SIBJICHUSA,

— Ha3bIBaTh XMMHYECKHUE JIEMEHTHI;

—  ONpEeIeNsITh COCTAaB BEIIECTB MO UX opMysam;

—  ONpEeleNsTh BAJIGHTHOCTh aTOMa 3JIEMEHTa B COSAMHEHUSIX;

— OHNpCACIATH TUII XUMHYCCKUX peaKHHﬁ;

— Ha3bIBaTh MIPU3HAKU U YCJIOBUS MIPOTEKAHUSA XMMHUECKUX PEaKIIHii;

— BBIABJIATH IIPU3HAKU, CBUACTCIIBCTBYIOIIHUEC O TPOTCKAaHUU XUMHUYECKOU pCaKkuuun npu
BBITIOJTHEHUH XUMUYECKOTO OTIbITA;

—  COCTaBJIATH (POPMYITBI OMHAPHBIX COCTUHECHHUIA,

— COCTaBJIATH YPAaBHEHUS XMMHYECKHUX PEAKIIHIi;

— coOmonaTh npasuiia 6e30macHoi paboThI IPH MPOBEICHUH OIBITOB;

— TOJb30BaThCs TaOOPATOPHBIM 00OPYIOBAHUEM U MTOCY/IOM;

—  BBIYUCIATH OTHOCUTEIBHYIO MOJIEKYIAPHYIO U MOJIIPHYIO MaCChI BEILIECTB;

—  BBIYHUCIIATH MAaCCOBYIO JIOJI0 XMMHUECKOTO 3JIeMEHTa 10 hopMyIie COSTUHEHHUS;

—  BBIYHCIATH KOJIMYECTBO, 00EM WIIM MACCy BEIIECTBA IO KOJIMYECTBY, 00BEMY, MAacCe PEareHTOB
WJIH MIPOJTYKTOB PEaKLUU;

— XapakTepu3oBaTh (U3MUYECKUE U XUMHUYECKUE CBOMCTBA MPOCTHIX BEIIECTB: KUCIOPOaa 1
BOJOPO/IA;

— MOJXy4YaTbh, COOMPATH KUCIOPOJ U BOJOPOS;

— pacmo3HaBaTh OMBITHBIM ITYTEM ra3000pa3HbIe BELIECTBA: KUCIOPO, BOJOPOI;

—  pacKpbIBaTh CMBICI 3aKOHA ABOTapO;

— PpacKpbIBaTh CMBICI MOHATUN «TEIMIOBOM 3PPEKT peakinm», «MOJISIPHBIA 00BEMY;

— XapakTepus3oBaTh (U3MYECKUE U XUMHUYECKUE CBOMCTBA BOJIBI;

— PpacKpbIBaTh CMBICI MIOHATHUS «PACTBOPY;

—  BBIYUCISATH MAaCCOBYIO JIOJIFO PACTBOPEHHOTO BEIIECTBA B PACTBOPE;

— TPUTOTOBJISTH PACTBOPHI C ONPEIETEHHON MAaCCOBOM J10J1€i paCTBOPEHHOT'O BEIIECTBA;

— Ha3bIBaTb COCAUHCHHNA N3YYCHHBIX KJIACCOB HCOPraHNMYCCKUX BECIICCTB,

—  XapakTepu3oBaTh (M3MUECKHE U XUMUYECKUE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHHMUECKHUX
BCIIIECTB: OKCHIOB, KMCIIOT, OCHOBAaHHUM, COJICH;

—  ONpeNeNsITh NPUHAAIEKHOCTh BEIIECTB K ONPEIETICHHOMY KJIACCY COETMHEHUIA;

— COCTaBJIATH q)OpMYJ'II)I HEOPTaHUYCCKUX COC)II/IHGHI/Ifl HU3YUCHHBIX KJIACCOB;

— TPOBOJUTH OMBITHI, HOATBEPKAAIOIINE XUMHUUYECKHE CBOMCTBA U3YUEHHBIX KJIACCOB
HCOPTraHNYCCKUX BCILICCTB,

— Ppacro3HaBaTh ONBITHBIM ITYTEM PACTBOPBI KUCJIOT U IIEJIOYEH 10 U3MEHEHUIO OKPACKH
WHIUKATOPA;

— XapaKTepU30BaTh B3aMMOCBS3b MEXK]y KJIacCaMU HEOPTraHUYECKUX COETMHEHMUII;

— packpsiBaTh cMbIch [lepuoanueckoro 3akona [[.M. Menneneena;

—  OOBSICHATH (PU3MUECKHI CMBICTT aTOMHOTO (ITOPSIKOBOT0) HOMEpa XUMUYECKOTO JIEMEHTa,
HOMEPOB I'PYIIIBI M IEpHoJia B nepuoanudeckon cucreme J1.1. Menneneesa;

—  OOBSICHATH 3aKOHOMEPHOCTH U3MEHEHHSI CTPOCHHUSI aTOMOB, CBOWCTB DJIEMEHTOB B Mpeenax
MaJbIX IIEPHUOAOB U I'TAaBHBIX IMOATPYIIIT;

—  XapakTepu30BaTh XMMHUYECKUE JIEMEHTHI (OT BOAOPO/A 10 KAIBIIHs) HA OCHOBE MX MOJIOKEHUS B
nepuoanueckoi cucreme J1.1. MenneneeBa u 0COOEHHOCTEN CTPOCHHS KX aTOMOB;

— COCTaBIIATb CXEMBI CTPOEHHUS aTOMOB NIepBbIX 20 311eMeHTOB neproanyeckoi cuctemsl . 1.
MeHnpeneena;

— PAcKpbIBATh CMBICI MOHITHH: «XUMUUYECKASI CBA3BY, «IJEKTPOOTPHUIIATEIIBHOCTD;

—  XapakTepu30BaTh 3aBUCUMOCTb (PU3NYECKUX CBOICTB BEIIECTB OT TUIA KPUCTATIINYECKOM
pELIeTKY;

— OIpCACIATh BUJ XUMHUYECKOH CBA3H B HEOPTaHNYCCKUX COCTUMHCHHUAX

- I/I306pa)KaTb CXCMbI CTPOCHUA MOJICKYJT BCUICCTB, 06pa30BaHHI:IX Pa3sHbBIMU BUJAAMU XUMHWYCCKUX
CBSI3EH;

—  PAcCKpbIBATh CMBICI OHITUH «MOH», KKATHOHY, AHUOHY, «JJIEKTPOIUTHD, KHEIJEKTPOIUTHI»,
«QIEKTPOIUTUYECKAS AUCCOLUALNSY, «OKUCITUTEINbY, «CTETIEHb OKUCICHUS «BOCCTAHOBUTENbY,
«OKHCIIEHHE», «BOCCTAHOBIICHUEY;



— OIPENENATh CTEIICHb OKUCIICHUS aTOMA DJIEMEHTA B COCUHEHUU;

— PacKpbIBaTh CMBICI TEOPUH DIEKTPOIUTHYECKON TUCCOLUALINN;

— COCTaBJIATH YPAaBHEHHUS DJIEKTPOJIMTUUECKOU TUCCOLUALMN KUCIIOT, IIEJI0YEH, COJICH;

— OOBSCHATH CYIIHOCTb IIpOIECcCa HIEKTPOINTHIECKON JUCCOLMALMN U PEaKLIii HOHHOTO OOMEHa;

— COCTaBJIATH NOJHBIE U COKpAIIEHHbIC HOHHBIC YPABHEHUS pEaKLIMU 0OMEHa;

—  OINpeneNsITh BO3MOXKHOCTb IPOTEKAHUsI PEaKIMi HOHHOrOo 00MeHa;

— TPOBOJUTH PEAKLIUU, NOATBEPKAAIOIINE KAUECTBEHHBIA COCTaB PA3JIM4YHbIX BEIIECCTB;

—  OIpPEIeNsTh OKHCIUTENIb U BOCCTAHOBUTEIID;

— COCTaBJIATH YPAaBHEHHUs OKUCIIMTEIBHO-BOCCTAHOBUTEIIBHBIX PEAKLIUM;

— Ha3bIBaTh (PAKTOPHI, BIUAIOLIME HA CKOPOCTh XMMUYECKON peaKkiuy;

— KIaccu(uuupoBaTh XMMUYECKHE PEAKLIUH 110 Pa3IMYHBbIM MPU3HAKAM;

—  XapaKTEepU30BaTh B3aMMOCBA3b MEXKIY COCTaBOM, CTPOCHUEM U CBOMCTBAMH HEMETAIIJIOB;

— TPOBOJUTH ONBITHI IO TOITYYEHUIO, COOMPAHUIO U H3YYCHHIO XUMHUYECKUX CBOWCTB ra3000pa3HbIX
BELIECCTB: YIVIEKUCIIOTO ra3a, aMMHaKa;

— pacrno3HaBaTh OIBITHBIM ITyTEM ra3000pa3Hble BELIECTBA: YIVIEKUCIIBINA a3 1 aMMHAK;

—  XapaKTepU30BaTh B3aMMOCBSA3b MEXKIY COCTAaBOM, CTPOCHUEM U CBOMCTBAMHU METAJLIIOB.
Buinyckuux nonyuum 603MO0HCHOCMb HAYYUMbCA:

—  BBIBUIATh U IPOBEPATH IKCIIEPUMEHTAIBHO TUIIOTE3bl O XUMUYECKHUX CBOMCTBAX BELIECTB Ha
OCHOBE MX COCTaBa U CTPOEHMSI, UX CIIOCOOHOCTH BCTYNATh B XUMHUYECKHE PEAKLUU, O XapaKkTepe u
IIPOJYKTAX PA3JINYHBIX XUMUYECKUX PEAKLUi;

— XapaKTepHU30BaTh BEUIECTBA 110 COCTABY, CTPOCHUIO U CBOMCTBAM, YCTaHABIMBATh IPUYUHHO-
CJIEJCTBEHHBIE CBSA3H MEXAY JAHHBIMHU XapaKTEPUCTUKAMHU BELIECTBA;

— COCTaBJIATH MOJICKYJISIPHBIE U ITOJIHBIE HOHHBIE YPABHEHNUS 110 COKPAILICHHBIM HOHHBIM
YPaBHEHUSM;

— IPOTHO3UPOBATH CIIOCOOHOCTH BEILECTBA MPOSBIATH OKHCIUTEIIBHbBIE UM BOCCTAHOBUTEIIbHbIE
CBOMCTBA C yYETOM CTEIICHEN OKHUCIIEHHS 2JIEMEHTOB, BXOJAIINX B €TI0 COCTAaB;

— COCTaBJIATh YPAaBHEHHUsI PEAKIMI, COOTBETCTBYIOIIUX II0CIEA0BATEIBHOCTH IIPEBPALCHUI
HEOPraHMUYECKUX BEIIECTB PA3IMUHBIX KIACCOB;

— BBLIABUIATh U NPOBEPATH IKCIIEPUMEHTAIILHO THIIOTE3BI O Pe3yJIbTaTax BO3ACHCTBUS Pa3INYHbIX
(akTOpOB HAa U3MEHEHUE CKOPOCTH XUMUYECKOI peakinu;

— HCIIOJIb30BaTh MPUOOPETEHHBIE 3HAHUS [T SKOJIOTMYECKH IPaMOTHOTO MTOBE/ICHHUS B
OKpY>Karollen cpele;

— HCIIOJIb30BaTh MPHUOOPETEHHBIE KIIFOUEBbIE KOMIIETEHIIUH MPU BBHIMOJIHEHUH IPOEKTOB U Y4eOHO-
UCCIIeI0BATENbCKUX 33/1au 10 U3YYEHHIO CBOMCTB, CIIOCOOOB MOIYYEeHHUS U pacllO3HABaHMs BEIIECTB;

— OOBEKTHBHO OLIEHUBATh HH(OPMALIHIO O BEIIECTBAX U XUMUYECKHUX MPOLECcCax;

— KPUTHYECKH OTHOCHTBHCS K IICEBJIOHAyYHON MH(POPMaLMH, HeA0OPOCOBECTHOM peKiiame B
CpeacTBax MaccoBOoW MH(pOpMaILNY;

— OCO3HaBaTbh 3HAYECHHUE TEOPETUUECKUX 3HAHUH IO XUMUHU JUIS IPAKTUYECKOMN NEATEIBHOCTH
YEII0BEKA;

— C€O03/1aBaTh MOJIETIM U CXEMBI JJIS pelleHus yueOHbIX U MO3HABATENbHBIX 3a/1a4; TOHUMATh
HE00X0IMMOCTb COOIOJICHUSI TPEANMCAHNUMN, TPeIaraeMblX B MHCTPYKIMSIX MO UCITOJIb30BaHUIO
JIEKapCTB, CPEJCTB OBITOBON XUMHUH U JP.

Coaepxanue nporpamMmal
8 kunace

Pazgea 1. HayaabHble NOHATHUSA ¥ 3aKOHBI XuMuu (20 4.)

Tena u BenectBa. CBOMCTBA BEIIECTB. DTAaJOHHbBIE (PU3NYECKUE CBOMCTBA BellecTB. MaTepuansl U
MarepuaioBeieHne. Poiib XUMUU B KHU3HH COBpPEMEHHOTO oOrecTBa. OTHOIIEHHE OOIIECTBA K XUMUU:
xemomius 1 xemopoOus.

Meronpl  um3ydyeHuss xumuu. HaOmiogenuwe. OkcmepumeHnt. MogaenupoBanue.  Mogenu
MarepuaibHble U 3HAKOBBIE, UJIA CUMBOJIbHBIE.

I'azpl. XKunkoctu. TBEpabIe BenecTBa. B3auMHble nepexopl MEXAY arperaTHbIMUA COCTOSIHUSAMU
BEIIECTBA: BO3TOHKA (CyOnmmarnus) u JnecyOnuManusi, KOHJISHCAIUsS W HWCIapeHHe, KPUCTALTU3Alus U
IUIaBJICHHE.



®dusnueckue siBaeHus. YucTele BeliecTBa U cMecu. | oMOreHHble U rereporennsie cmecu. Cmecu
razoo0passble, kuakue U TBEpAble. CrocoObl pasleneHus cMeceil: MeperoHka, Wil IUCTHILISIUS,
OTCTaMBaHue, (pUIBTPOBAHUE, KPUCTAJUIM3ALMS WM BhlapuBaHue. Xpomarorpadus. Ilpumenenne 3tux
Croco0o0B B 1a00paTOPHOI MPAKTUKE, HA TPOU3BOACTBE U B OBITY.

XUMHYECKUE AIEMEHThI. ATOMBI U MOJIEKYJIbl. IIpocThle U ClloKHBIE BellecTBa. AJUIOTPOIUS Ha
npuMmepe kucinopoga. OCHOBHBIE TMOJIOKEHHUSI aTOMHO-MOJEKylsgpHoro yueHus. Honsl. BemiectBa
MOJIEKYJSIPHOTO M HEMOJIEKYJSIPHOTO CTPOEHMs. 3Haka (CUMBOJIBI) XUMHYECKHX 3JIEMEHTOB.
Nudopmannsg, KOTOPYHO HECYT 3HAKM XMUMHUYECKHUX DJIEMEHTOB. ODTHMOJIOTHUS Ha3BaHH HEKOTOPBIX
XUMHAYECKHX 3JeMeHTOB. llepuommueckas Ttabnmuma xumudeckux osinemeHToB J[. M. MenneneeBa
:KOPOTKOTIEPUOIHBI U JJIMHHOMEPUOAHbIM BapuaHThl. [lepuogsl u rpynmel. ['maBHas u mobGouHast
noarpynnsl, wim A- u  b-rpynnsl. OTHOCHTENbHAS aTOMHAas Macca. XuMudeckue Gpopmynbl. UHAEKCH 1
koa¢ddunmentel. OTHOCUTENbHAS MOJIEKYJsipHas Macca. MaccoBasi [0S XHMHUYECKOTo 3JEMEHTa B
coenuHeHun. MHdopmanus, KOTOopyoo HecyT xumuyeckue ¢opmyisl. BaneHtHocTb. CTpyKTypHBIE
dbopMynbl. XUMHUYECKHUE B3JEMEHTHI C TOCTOSHHOW W IMEPEeMEHHON BaJeHTHOCTbIO. BbiBon (opmyiibl
COEMHEHUs] TO BaJeHTHOCTU. OmnpeneneHHe BaJCHTHOCTH XHMHUYECKOTO »JJIEMEHTa 10 ¢opmyie
BemlectBa. CocTaBieHHE Ha3BaHWM COENMHEHHUH, COCTOAIIUMX W3 JBYX XHUMHUYECKHUX DJIEMEHTOB, IO
BaJICHTHOCTH. 3aKOHBI [IOCTOSTHCTBA COCTaBa BEILIECTB.

XuMuyeckue peakuuu. PeareHTbl M TPOAYKTHl pPEaKLIMUH, MPU3HAKH XHUMHUYECKHUX PpEaKiuid.
VYcnoBus X NpoTeKaHUs M HpekpaiieHus. Peakuuu ropeHus. DK30TepMUUECKUE U SHAOTEPMUUYECKUE
peakiuu. 3aKOH COXPAaHEHHUs MacChl BEUIECTB. XuUMHUYeckHe ypaBHeHHUs. CoOCTaBICHHE XUMUYECKUX
ypaBHeHHd. WHpopmanus, KOTOpyro HecE€T XMMHYecKoe ypaBHeHHe. Kitaccupukammum XUMHYECKHX
pEaKuu Mo COCTaBy M YHCIY PEareHTOB U MPOAYKTOB. Peakiiuu coeuHeHus, pa3oKeHus, 3aMeIeHHs 1
obmena. Katanu3aTopsl U KaTanms.

Hemoncmpayuu. Komnekuuss MaTepuanoB W U3IeAud U3 HUX. Mojenu KpUCTAUTMYECKUX
pelerok. ArperaTHble COCTOSIHUSL BOJbl. Mojenu amioTpomHbIX MOAM(UKAIMM yriaepoaa U Cephl.
[Toptpetsl yuenbix. KopoTkoneprogHblii U IIMHHONEPUOAHBIA BapUaHThl MEPUOTUUYECKON cucTeMbl Jl.
. MenneneeBa. KoHCTpyupoBaHME IIAPOCTEP)KHEBBIX Mojened Mosiekyld. Amnmapatr Kwumnma.
B3aumoneiictBue consiHoN KucnoTsl ¢ tuHKOM. [Tonydenne runpokcuna menu (1) u ero pasnoxenue npu
HarpeBaHuu.

Jlabopamopnvie onvimul: 1. O3HaKOMIIEHHE C KOJUIEKIMeH abopaTtopHoii mocysl. 2. [IpoBepka
TEPMETHYHOCTH Tpubopa is mojdydeHus ra3oB. 3. O3HaKOMJIICHHME C MHUHEpajamMH, O00pa3yroIUuMHU
rpaHuT. 4. IIpuroroBieHne reTEpOreHHON CMECH IMOPOIIKOB CEPBI C XKEJIE30M M UX pa3lelcHue. 3.
B3aumopeiicTBue XJI0pua0B U HOJUI0B Kallusl ¢ pacTBOPOM HUTpaTa cepedpa. 6. PasnoxeHnue nepoxcuia
BOJIOPOJIa C MOMOIIbI0 okcuaa Maprania (1V).

Jlabopamopuvie pabomei: 1. [lonydenue runpokcuga menu (I1) u ero B3aumMoaecTBue ¢ cCepHOM
kucioToi. 2. IIpoBepka 3aKoHa COXpaHEHUs] MacChl BEIIECTB. 3. 3aMelleHue MeIU B pacTBOpe cylbdaTa
meau (Il) xenezom.

Ilpakmuueckue pabomui: 1. llpaBuia TEeXHMKH O€30MAaCHOCTH M HEKOTOpblE BUIBI paboT B
XUMHUECKOH J1abopaTopun (kaOuHere xuMun). 2. Habmronenue 3a ropsimeid cBedoi. 3. AHaJIU3 MOYBBI.

Pasnen 2. Baxueiilmime mnpeacTaBUTeIM HeopraHuveckux BemecTB. KoauyecTBeHHBbIE
oTHOeHusI B xumuu (18 u.)

CocraB Bo3nyxa. O6 00bEMHOI 10J7I€ KOMIIOHEHTA IPUPOIHON Ta30BO cMecH — Bo3ayxa. Pacuér
00BEMa KOMITOHEHTA Ta30BOM CMECH TI0 €ro 00BEMHOM 71071 ¥ HA0OOPOT.

Kucnoposa. O3on. [Tonyuenune kucinopoaa. CoOupanue u pacrmo3HaBaHUE KUCIOPOIa. XUMUYECKHE
CBOMCTBAa KHCIIOpOJA: B3aMMOJEHCTBHE C METa/llaMHU, HEMETallaMH U CJIOXKHBIMU BEIIECTBAMHU.
[Ipumenenue kuciopoaa. Kpyrosopot kucnopoza B npupoje. Okcuasl. O0pa3zoBaHre Ha3BaHUN OKCHJIOB
mo ux (opmynam. CocraBiaeHre GopMya OKCHIOB MO MX HazBaHWsIM. [IpeacTaBuTeny OKCHIOB: BOJAA U
YTJIEKUCIIBIN Ta3, HeTalméHast U3BeCTh.

Bonmopon B mpupone. dusmueckue M XMMHUYECKHE CBOMCTBAa BOJAOPOJAA, €ro TMOJy4YEHHE U
npuMeHeHne. KucimoTel, UX cocTaB U KiaacCuUKAIs, HHAUKATOPHI. Tabiuia pacTBOPUMOCTH, CEpHAs U
COJISIHAsI KUCTIOTHI, UX CBOMCTBa U mpumeHeHue. Conm, UX cOCTaB UM Ha3BaHUsA. PacTBOpuMOCTh colield B
Bojie. [IpencraBurenu coseii: Xaopua HaTpusl, KapOoHAT HATPHs, GocdaT KaabIus.

[TocTostnnast ABoranpo. KomuuectBo BemiectBa. Moab. MomsipHass macca. KpaTHble eIuHULIBI
M3MEpEeHUs] KOJMYECTBA BEIIECTBA — MUJUIUMOJb U KUJIOMOJIb, MIJIJTUMOJISIPHAS U KUJIIOMOJIIPHAsT MacChl
BellecTBa. Pacu€rbl ¢ HCMOAB30BaHMEM TMOHSTHH «KOJMYECTBO BEIIECTBA», «MOJSPHas Maccay,



«OoCTOsTHHAsE ABOTaZpo». 3akoH ABoraapo. MonspHblii 00bEM ra3000pa3HbIX BelecTB. OTHOCUTEIbHAS
IJIOTHOCTH Ta3a Mo Apyromy rasy. KpaTHele eqMHHLBI U3MEPEHUS — MUJUTUMOJISIPHBIA U KUJIOMOJISIPHBIN
00BEMBI Ta3000pa3HBIX BemIECTB. Pacy€Thl ¢ WMCHOIB30BAHUEM MOHSATHI «KOJIUYECTBO BEIIECTBAY,
«MOJISIpHAsl Maccay, «MOJISIPHBIH 00bEM Ta30B», «UUCIO ABOTapO».

I'unpochepa. KpyroBopor Boael B mpupoae. Dusndeckne W XUMHYECKHE CBOWCTBA BOJBI:
B3auMoJeiicTBue ¢ okcuaamu. OCHOBaHHUs, UX COCTaB. PacTBOpUMOCTh OCHOBaHUi B BojJe. 3meHeHue
OKpacKu HHIMKATOPOB B IIEJIOYHOM cpene. lIpeacraBurenu menodeil: TMAPOKCUABI HATpUA, Kalus U
kasnblys. PactBopurens u pactBopéHHoe BemecTBo. PactBopsl. PactBopenue. ['mapartel. MaccoBas nomns
pacTBOpEHHOrO BellecTBA. Pacu€rbl, CBSI3aHHBIE C MCIOJIB30BAHUEM IIOHATUS «MaccoBas JIOJS
PacTBOPEHHOTO BEIIECTBAY.

Hemoncmpayuu. Onpenenenne coaepkaHus Kuciaopoga B Bo3ayxe. llomydenuwe xuciopona
pa3joKEeHUEM I[epMaHraHaTa Kaimusi M Tnepokcuaa Bogopona. CoOupaHue KUCIOpoAa METOI0M
BBEITCCHCHUS BO3JyXa M BOJbL. PacmosnaBanme kucimoponaa. llomydeHue, coOuMpaHue W pacrio3HABAHHE
Boopoja. ['openue Bonopoaa. Komnekunu okCuaoB, MUHEpaIbHBIX KUCIOT, coyield, ocHoBaHui. Tabnuia
PacTBOPUMOCTH KUCJIOT, OCHOBAHUM U COJIEN B BOJE.

Jlabopamopnvie onvimui: 7. lloMyTHEHHE W3BECTKOBOW BOJABI MPU NPOMYCKAHUM YIIEKUCIOTO
raza. 8. O3HakOMJICHHE C TpenaparamM JOMAIIHEeW WA IIKOJbHON alTeYKU: PacTBOpaMHU IEPOKCHUIIA
BOJIOPO/Ia, CHUPTOBOM HACTOWKH MOJa, AMMHUAKA.

Jlabopamopuwie pabomei: 4. llomydeHue BOIOpOJA B3aMMOJCHCTBHEM IIMHKA C COJISTHOM
KHUCIJIOTOM. 5. Pacrio3HaBaHue BEUIECTB C MOMOUIBIO HHAUKATOPOB.

Ipaxmuueckue pabomuwi: 4. [lonydeHne, coOupanue U pacrio3HaBanue kuciopoaa. 5. [lonydenne,
coOupaHue W pacro3HaBaHue Boaopozga. 6. IIpuroroBieHue pacTBOpa € 3aJaHHOM MaccOBOW JoJeit
PacTBOPEHHOIO BEIIECTBA.

Pa3nen 3. OcHoBHBIE KJIacChl HEOPraHU4YeCKUX coeqnHenuni (12 4.)

O6oOmenue cBeneHnii 00 okcumax. Mx kmaccudukanuu, HazBaHHSAX M cBoMcTBaxX. CrocoObl
nosrydeHust okcujoB. OCHOBaHWsS, WX KIacCH(UKAIWs, HA3BaHWsS M CBOWCTBA. B3ammoneicTBue ¢
KHCIIOTaMHU, KHUCJIOTHBIMH OKCHJIAMU M COJSIMHU. Pa3iokeHue HepacTBOPUMBIX OCHOBaHUU. CrocoObl
MoJTydeHus: ocHOBaHWU. KucnmoTel, ux kiaccupukanus W Ha3BaHusa. OOIIMEe XMUMHYECKHE CBOWCTBA
KHCIOT. B3anMopeilicTBue KHCIOT ¢ MeTaUlaMH. DJEKTPOXHUMHUECKUN PpAJl HAMNPSHKEHUH METaljIoB.
B3auMopeiicTBre KUCIOT C OKCHJIaMU METauioB. B3auMmojielicTBUEe KHUCIOT ¢ OCHOBAaHUSMH - PEAKIUS
HehTpanu3anuu. B3aumopelictBue  kuciaor ¢ comsimu.  [lomydeHune — OECKUCIOPOIAHBIX U
KHUcIopoocoepxkamux KuciaoT. Conu, ux Kinaccupukamuss U CBOMCTBA. BiammonelicTBue coneit ¢
MeTallJIaMHi, 0COOEHHOCTH ATHX peakiuii. B3aumoseiicTBue coneli ¢ ConsimMu.

'enetndeckue psiapl MeTauia W HeMerauia. ['eHeTHdeckas CBsI3b MEXKIY Kiaccamu
HEOPTaHMYECKUX BEIIECTB.

Jlabopamopnvie onvimul: 9. BzamMopeiicTBue oxcuaa Kambius ¢ Bojoi. 10. TlomyrHeHume
u3BecTkoBor Bojbl. 11. Peakums Heitpanmzammu. 12. Paznoxenwe runpokcuna memu (I1) mpu
HarpeBaHuu. 13. B3aumopnelictBue kucior c¢ comsimu. 14. O3HakoMJeHHE ¢ Kojuiekuuen comeit. 15.
B3aumoneiicteue cynedara menu (I1) c xemesom. 16. BsaumoneiictBue coseit ¢ comsmu. 17.
I'eHeTHyeckas CBA3b MEXKIY KJacCaMH HEOPTaHMYECKHUX BEIIECTB HA IPUMEPE COSTMHCHUN MEIH.

Jlabopamopnvie pabomwi: 6. Ilomydenue ruapoxcuga menu (ll) u ero B3aumomeiicTBue ¢
KHUCIOTOH. 7. B3anMoIelCcTBUE KUCIIOT C METAJIaMH.

Ipaxmuyeckue padbomei: 7. PemieHne dKCEepUMEHTAIbHBIX 33724 10 TeMe «OCHOBHBIE KJIacChl
HEOPTaHHYECKUX COCAMHCHUIY

Pasznea 4. I[lepuoanyecknii 3aK0H M NMePUOAMUYECKAA CHCTEeMAa XMMUYeCKUX dJiemeHToB /1. U.
MenpeneeBa. Ctpoenue aroma (8 4.)

EcTecTBeHHbIE ceMelicTBa XUMUYECKUX 3JIEMEHTOB: IIEJIOUHbIE U IIEJI0YHO3EMENbHbIE METalIbI,
rajioreHbl, WHEpTHhIe (OnaropogHbie) razbl. AMQOTEpHOCTh. AMQOTEpHBIE OKCHUIBI W TUIPOKCHIIBL.
KomrmuiekcHeie conu.

Otkpeitue [I. 1. MenneneeBsIM NEPUOJUYECKOTO 3aKOHA U CO3JaHME MM INEPUOANYECKOU
CUCTEMBI XUMHUYECKHUX 3JIEMEHTOB.

AToMBI Kak (hopMa CYIIECTBOBAHUS XMMHUYECKUX 31eMEHTOB. OCHOBHBIC CBEACHHUS O CTPOSCHUU
aToMmoB. JlokazaTenbCTBa CJIOKHOCTH cTpoeHms aTtomoB. OmbiThl Pesepdopna. Ilnanerapras momens
CTPOEHHUS aToMa.



CocTtaB aTOMHBIX siiep: HPOTOHBI, HEUTpOHbl. OTHOCUTENBHAs aTOMHas Macca. B3aumocBs3b
MOHSATUN «IPOTOH», «KHEUTPOH», «OTHOCUTENIbHAsI aTOMHasi Maccay. Mukpomup. InekTpoHbl. CTpoeHue
AJIEKTPOHHBIX YPOBHEN aTOMOB XMMHYECKUX 1eMeHTOB 1-20. IToHsTHE O 3aBEpPIIEHHOM 3JIEKTPOHHOM
YPOBHE.

W3otonbl. ®DuU3MUECKM CMBICI CHMBOJMKM Iepuoaudeckod  cucrembl. CoBpeMeHHas
(bopMyInHUpoOBKa MEPUOIUYECKOr0 3aKOHA. VI3MeHeHus: CBOWCTB AJIEMEHTOB B IMEpPHOJAX U TPYIIax Kak
(byHKIHS CTPOCHUS SJIEKTPOHHBIX 000JI0YEK aTOMOB.

XapakTepucTHKa 3JIEMEHTA-METaJla U 3JIEMEHTa-HEMETAJIA 110 UX MOJO0KEHHUIO B IEPUOINYECKON
cucTeMe XxuMuueckux snemenToB [[. 1. Menneneena.

Hemoncmpayuu. Paznuunble Qopmbl TabMUI MEpUOAMYECKON cucTteMbl. MoenupoBaHue
ocTpoeHus nepuogudeckon cucreMsl [I. M. MenneneeBa. Monenu aTOMOB XMMHYECKUX AJIEMEHTOB.
Monenu aToMOB 37€MEeHTOB 1-3-r0 nepruo0B.

Jlabopamopnvie pabomui: §. TlomyueHne am(pOTEpHOTO TUAPOKCHIA M HCCIEAOBAHUE €ro
CBOMCTB.

Pa3nen 5. Xumuueckas cBsizb. OKUCINTEIbHO-BOCCTAHOBUTEIbHBIE peakuun (8 4.)

Honnast xumuyeckasi cBsa3b. MoHbI, 00pa3oBaHHbIE aTOMaMH METAIOB M HeMeTauioB. CXeMbl
0o0pa3oBaHMsI MOHHOW CBSI3M Il OMHAPHBIX COoelWHEHHMH. VOHHBIE KPHCTAIMYECKUE DPEETKH |
(bu3nyecKkrue CBOMCTBA BEUIECTB C ATUM TUIOM pemérok. [lonstue o ¢popMynpHOI eAMHUIIE BEIIECTBA.
KoBasienTHass XuMHYecKasi CBS3b. DJIEKTPOHHBIE U CTPYKTypHBIE (popmynbl. [loHSATHE O BaJ€eHTHOCTH.
KoBanentnast Henomnsipuast cBsi3b. CxeMbl 00pa30BaHMs KOBAJCHTHON CBSI3U JIJIsl OMHAPHBIX COCTUHEHHIA.
MounekyJIspHbIE 1 aTOMHBIE KPUCTAJUIMYECKHE PEIIETKH M CBOMCTBA BEUIECTB C ATUM THUIIOM PEIIETOK.
DNEeKTpOOTPULIATENbHOCTh. Psil anekTpooTpuniarenbHocTU. KoBaneHTHas noisipHas XUMHYECKasi CBS3b.
Humons. Cxembl 00pa3oBaHHsl KOBAJCHTHOW TMOJNAPHOM CBSI3M Ui OWMHAPHBIX  COEIMHEHHIA.
MonekynspHble 1 aTOMHbIE KPUCTAJUIMYECKHE PEIIETKH U CBOMCTBA BEUIECTB C 3TUM THUIIOM PELIETOK.
Mertannnueckass XUMUYECKasi CBA3b MeTaJUIMYECKasl KpUcTauinyeckas pemérka. CBolcTBa BELIECTB C
3TUM THUIIOM peléToK. Ennnas npupoaa XMuMUYECKUX CBSI3EH.

Crenens okucienusi. CpaBHEHUE CTEIIEHU OKUCIIEHUS U BaJIeHTHOCTH. [IpaBuiia pacuéra crenenei
OKHCIIeHHS 1O (GOopMylIaM XHUMHYECKUX coeluHeHUH. OKUCINTEeNbHO-BOCCTAHOBUTENIBHBIE PEAKIIMH.
Onpenenenre cTeNeHeW OKUCIEHUS JUIsl 3JIEMEHTOB, 00Opa3yIoIMX BEIIEeCTBa Pa3HbIX KilaccoB. Peakiuu
MOHHOTO OOMEHa M OKMCJIMTEIbHO-BOCCTAHOBHUTEIbHBIE peakuuu. OKUCIHUTENb M BOCCTAaHOBUTEID,
OKHCJIEHHE U BoccTaHOBieHHE. COCTaBIeHHE YPAaBHEHMH OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMU
METOIOM 3JIEKTPOHHOTO OasiaHca.

Jemoncmpayuu. Bugeopparmentsl u cnaiasl «MoHHas Xxumudeckas CBs3b», «KoBaeHTHast
XUMHUECKas CBA3b», «MeTraumueckas XuMudeckas cBA3b». KOJUIEKIIMN BEIECTB C MOHHON XUMHUUYECKOU
CBA3BIO, BEIIECTB MOJIEKYJSIPHOTO M aTOMHOIO CTpoeHus, «MeTamisl U CIuiaBsy. Moaenu pa3indHbIX
KPUCTATMYECKUX PEIICTOK. B3anMoelicTBUe IIMHKA C CepOid, COISIHON KUCIOTOM, Xinopuaom meau (11).
I'openne marnus. BzaumoneiicTBue XJIOPHON U COPOBOAOPOTHON BOJBI.

Jlabopamopnvie onvimoi: 18. VI3roTOBIEHNE MOJENTH, MIUTIOCTPUPYIOLIEH CBOMCTBAa METANINYECKOM
CBSA3H.

9 kjaacce

Paznen 1. IloBTopenne u 0600menune cBeaennii mo kypcey 8 kiacca (5 4.)

bunapubsie coenunenus. Okcupl cojeoOpasyromue U HecoseoOpasyromme. [uapokcuabr:
OCHOBaHUs, aM(OTEpPHBIE THAPOKCUIBI, KUCIOPOJOCOAEpKAIME KUCIOThI, CPEAHNE, KHCIIbIe, OCHOBHBIE,
1 KOMIUIEKCHBIE COJIH.

OO6o0uieHne cBeJeHUH O XMUMHYEeCKHX peakiuax. Knaccupukamus XMMHYECKUX peakuuid Mo
pa3IMYHBIM TpU3HAKaM: COCTaBY U YHCIYy pPEarupyrolrx MU OoO0pa3yIoluXcsl BEIIECTB, TEIIOBOMY
s dexTy, 00paTUMOCTH, U3MEHEHHIO CTENEHEW OKHCIIEHHUS AJIEMEHTOB, OOpa3yIOIIMX pearupyroume
BEIIECTBA, arPEraTHOMY COCTOSIHUIO Pearupyronux BellecTB, HCIIOIb30BAaHHUIO KaTalln3aTopa.

IlonsiTHE O CKOPOCTHM XMMHUYECKOM peakuuu. PakTopsl, BIUAIOIIHAE HA CKOPOCTb XMMHUYECKUX
peakuuu: INpUpOJa PEArupyloOlMX  BEHIECTB, MX  KOHIICHTpauus, TeMIeparypa, IUIOmaab
COIIPUKOCHOBEHHUS, HAIMYME KaTanu3aropa. Karanus.

Lemoncmpayuu. O3HaKOMJICHHE € KOJUICSKIMSAMHM METaUIOB U HEMETAJIoB. O3HAKOMIIEHHE C
KOJUIEKIIMSIMM OKCHJIOB, KUCJIOT U COJiel. 3aBUCUMOCTb CKOPOCTH XHMHYECKOW pEakLUUU OT MPUPOJBI
pearupyomux BeIecTB. 3aBUCUMOCTb CKOPOCTH XMMHUYECKON PEAKIIMH OT KOHLEHTPALUU PEarupyromux



BELIECTB. 3aBUCUMOCTb CKOPOCTH XMMHUYECKON PEAKIUU OT IJIOLIAAN CONPUKOCHOBEHUS PEArupyrOLIUX
BEIIECTB (KUIAIIMKA CJIOM). 3aBUCUMOCTh CKOPOCTH XHMHYECKOM pEakluu OT TEeMIepaTypbl
pearupyromux BeuecTs.

Jlabopamopuvie onvimui. 1. B3aumopeiicTBue amMMmMaka MW XJOpoBojopoaa. 2. Peakmms
HedTpanu3anuu. 3. HaOGmronenue teruioBoro 3¢ dekra peakiuu Hetpanuszamuu. 4. B3ammoneiictue
cepHoil kucnotel ¢ okcunom menu(Il). 5. Paznoxenue nepokcupa Boaopoda ¢ MOMOUIbIO KaTauasbl
kapTodens. 6. 3aBUCHMOCTh CKOPOCTH XUMHUYECKOW PEAKIMU OT MPUPOJBI PEarupyIONINX BEIIECTB Ha
IpUMepe B3aUMOJICHCTBUSL pacTBOPOB THOCYJIb(paTa HATpus U XJopuaa Oapus, THocylbdara HATpus U
COJITHOM KHCIOTBHI. /. 3aBUCHMOCTb CKOPOCTH XMMHYECKON peaklUuy OT MPUPOAbl METAJUIOB NPU HX
B3aMMOJICHICTBUHM C COJITHOM KHCIOTOH. 8. 3aBUCHUMOCTh CKOPOCTH XMMHUYECKON PEakiuu OT IMPUPOJIBI
KHCIIOT TIPU WX B3aUMOJCHCTBUHM C Kene3oM. 9. 3aBUCUMOCTh CKOPOCTH XHMHYECKOW PEaKIMH OT
temreparypbl. 10. 3aBHCUMOCTh CKOPOCTH XMMHMYECKOH peakuuu oT KoHueHtpanuu. 11. 3aBucumocThb
CKOPOCTH XUMHUYECKOW PEaKIMH OT TUIOMAAN CONPUKOCHOBEHUS pEarupyrolux BemecTs. 12.
3aBUCHUMOCTH CKOPOCTH XMMHUYECKON PEaKIui OT KaTalu3aTropa.

Paznen 2. XumMuyeckne peakuuu B pacTBopax 3j1eKTposauros (10 4.)

[TonsiTE O BIEKTPONUTUYECKOW IUCCOLMAIMHM. ODJIEKTPOIUTHI M HEIIEKTPOJUTHL. MexaHusm
JUCCOLMAIUI  DJIEKTPOJIUTOB C Pa3jMYHBIM  XapakTepoM CBsi3U. CTeneHb AJIEKTPOIUTUYECKON
nucconuanuu. CUIIbHBIE U CJIa0bIe SJIEKTPOJIUTHI.

OcHOBHBIE TIOJIOKEHUSI TEOPUH DIEKTPOIUTHUECKON nucconuanuu. Knaccudukanus MOHOB U UX
cBolicTBa. KHCIOTHI, OCHOBAaHUS M COJTM KaK JEKTPOIUTHI. VX KilacCu(pUKaMs U TUCCOITUAIINS.

OO0mure XMMHUYECKHE CBOMCTBA KHUCIIOT: M3MEHEHHE OKPACKHM WHIMKATOPOB, B3aHMMOJCHCTBHE C
METaJlJIJaMH, OKCHJIaMU U THUAPOKCHUAAMU METAUIOB U COJIAIMU. MOJIEKYJSIpHbIE M MOHHBIE (IIOJIHBIE U
COKpAIlleHHbIE) YpaBHEHUS peakiuil. XUMHYECKU CMBICI COKPAIIEHHBIX YpaBHEHHH. Y CIOBHS
IIPOTEKAHUS PEAKIUI MEXKIY JIEKTPOJIMTAMU /10 KOHIIA. PsJ1 aKTHBHOCTH METaJJIOB.

OO01mure XUMHUYECKUEe CBOMCTBA IIEI0Yeil: B3aUMOICHCTBUE C KUCIOTAaMH, OKCUaMH HEMETAIJIOB,
comsimu. OOImIMEe XUMHUYECKHE CBOWMCTBA HEPACTBOPUMBIX OCHOBAHMM: B3aUMOJICHCTBHE C KHCIOTaMH,
pa3ioKeHue Mpy HarpeBaHUH.

OO0mme XUMHUYECKHE CBOWCTBA CPEIHUX COJICH: B3aMMOJIEUCTBHE C KHCIOTaMH, IIeJI0YaMH,
COJISIMU M MeTaJlaMu. B3anMozeiicTBre KHCIBIX COJIeH co IeaoyamHu.

IMuaponn3 kak 0OMEHHOE B3aUMOJCHCTBUE COJiel ¢ BOMOM. [ MApOIN3 COoM CUIIBHOTO OCHOBAHUS
U cnaboif kucnoTsl. ['naponus conu cnaboro OCHOBaHMS U CHIbHOM KHUCIOTHL. BogopoaHblil moka3aTens
(pH).

CBoiicTBa KHCJIOT, OCHOBaHHUI, OKCHIOB M coOJIel B CBET€ TEOPUHU DICKTPOIUTHUECKOU
JUCCOLIMAIIMH U MTPEICTABICHUHN 00 OKUCIUTEIbHO-BOCTAHOBUTEIbHBIX PEAKIIMSIX.

Hemoncmpayuu. VicnpiTaHue BEMIECTB U WX PACTBOPOB Ha DIEKTPONPOBOJHOCTH. 3aBUCUMOCTH
ANEKTPONPOBOJHOCTH YKCYCHOM KHCJIOTBI OT KOHLEHTpaluu. J[BH)KEHHE OKpalIeHHBIX HOHOB B
anieKTprueckoM noje. OnpeaeneHne XxapakTepa cpeibl B pacTBOpax COJeH.

Jlabopamopnvie onvimur: 13. Jluccoumanusi crnaObIX OSJEKTPOJMTOB Ha TpPUMEpPE YKCYCHOU
KkucnoTel. 14. M3MeHeHHe OKpacku HHAWKATOPOB B KHUCIOTHOW cpene. 15. Peakmus Heirpanuzamnmu
pacTBopa MIEIOYN pa3TUIHBIMU KucioTamu. 16. B3anMoeiicTBre CHITBHBIX KHCIOT ¢ okcuaoM memu(1l).
17. KavectBeHHas peakuus Ha kapOoHar-uoH. 18. IlomydeHue cTyaHS KpeMHHEBOM KHCHIOTHL 19.
KavectBeHHast peakuust Ha Xxjopuia- win cyiabdar-uonsl. 20. VM3MeHeHHMe OKpacku WHIMKAaTOPOB B
1meno4YHol cpezae. 21. BzaumoneiicTBue menodei ¢ yriaekuciasiM razoM. 22. KauecTBeHHas peakuus Ha
katnoH amMoHUs. 23. Ilomyuenuwe ruapokcuga Memau(Il) m ero pasnoxenue. 24. Bammopeiictue
kapOoHatoB ¢ kucnotamu. 25. Ilomyuenue rugpoxcuaa sxenesa(lll). 26. BzaumoneiictBue sxene3a c
pactBopoM cynbdata meau(Il).

Jlabopamopnvie pabomwr. 1. Tlonmyuenme ruapokcuna menu(ll) m ero B3aumomelicTBue C
Pa3TMYIHBIMH KUCIIOTaMHu. 2. B3aumoielicTBHEe KUCIOT C METaIaMHU.

Ilpakmuueckue pabomur: 1. Pemenne 3KCiepUMEHTABHBIX 33/]a4 10 TeMe «DJIEKTPOIUTHYECKast
JUCCOLIUAIUS.

Paznen 3. Hemerasiibl M uX coeqnHeHust (26 4.)
CTpOGHI/Ie aTOMOB HCMCTAJIZIOB HW HUX IIOJIOKCHHE B HGpPIO,Z[H‘-IGCKOfI CHUCTCMC. PHI[
ANEKTpoOoTpHUIaTeNbHOCTH. Kpucrannuyeckue peméTkyu HEMETaJIOB - MPOCTHIX BemiecTB. dusnueckue



cBoWicTBa HeMeTauloB. OOmMEe  XUMHYECKHE  CBOMCTBA  HEMETAJUIOB:  OKUCIUTEIbHBIE U
BOCCTAHOBUTEJIbHBIE.

I'ajiorensl, cTpoeHue UX aTOMOB U MOJEKYJ. PU3MYECKUE U XUMUYECKHE CBOMCTBA IaJIOICHOB.
3aKOHOMEPHOCTH M3MEHEHMSI CBOWMCTB raJIOT€HOB B 3aBUCHMOCTH OT HX IOJOKEHHS B MEPUOIUYECKON
cucreme. HaxoxaeHne raloreHoB B IpUPOJIE U UX MOJIydeHue. buosornyeckoe 3Hau€HUE U IPUMEHEHUE
raJIOr€HOB.

["aoreHoBOJOPO/IBI M COOTBETCTBYIOIIME UM KUCIIOTHI: TNIABUKOBAsI, COJIsTHASI, OPOMOBOIOPOTHAS,
nonoBogopoaHas. ['anorennasl. KauecTBeHHbIE peakuy Ha rajJoreHu1-uoHsl. [IpuMeHenne coetnHeHnit
raJIOr€HOB.

OO6mas xapaktepuctuka d3jJeMeHTOB VIA-rpynmel. Cepa B mnpupoae U €€ IONydYCHHE.
AnnotpornHbie MOTU(MUKAIIMN CEPhI H UX CBOWCTBA. XMMHUYECKHE CBOMCTBA CEPBI U €€ MPUMEHEHHE.

CepoBomopoa: CTpoeHHE MOJEKY/bl, (U3HUECKHEe M XHUMHUYECKHE CBOMCTBa, IONY4YeHHUE U
srHauenue. CepoBomopoanas kucinora. Cynbpuabl 1 ux 3HadeHue. JIroMuHOPOPHL.

Oxkcup cepri(IV), cepaucras kucnora, cynbursl. KayecTBeHHast peakiiys Ha CyIb()UT-HOH.

Oxcun cepri(VI), cepHast kucnora, cynbdarsl. Kpuctammoruapars.

CepHasi KHCJIOTa Kak CHJIBbHBINA d3JeKTponuT. CBOHCTBa pa30aBICHHON CEpHOM KHUCIIOTHI Kak
TUNIMYHOW KHUCIIOTBL: B3aUMOJACHCTBHE C METaUIaMH, OCHOBHBIMH U aM(OTEPHBIMH OKCHIAMHU,
OCHOBaHUSIMHU U aM(POTEPHBIMHU TUIPOKCUAAMHU, coisiMu. KauecTBeHHas peakuus Ha Cylb(}aT-HoH.

OOmas xapakTepuCTHKa 3JeMEHTOB VA-Tpynmbl. A30T, CTPOCHHE €ro aromMa MU MOJICKYIIBI.
duznyecKkue 1 XUMUYECKUE CBOMCTBA M IPUMEHEHHE a30Ta. A30T B IPUPOE U €ro OUOJIIOTUYECKasi POJib.

AMMHaK, CTpO€HHE MOJIEKYNbI B (pr3uuecKkue CBOMCTBA. AMMMadHasi BOAA, HAIIATHIPHBIA CIHPT,
ruapar amMMmuaka. J{OHOPHO-aKIENTOPHBIM MeXaHu3M OO0pa3oBaHUSl CBA3M B KAarTHMOHE aMMOHHSL.
BoccranoBurenbHble cBoiicTBa aMMuaka. Cosln aMMOHUS U UX puMeHeHue. KauecTBeHHas peakuus Ha
KAaTUOH aMMOHUSI.

Oxcuapl a3zora: HecosieoOpa3yloliue M KUCIOTHbIE. A30THUCTasi KUCIOTa U HUTPUTHL. A30THas
KHCJIOTA, €€ MoJdy4yeHue u cBoiictBa. Hutparsl.

docdop, crpoerue aroma u amwiorponust. Pocuabl. Dochun. Oxcun hochopa(V) u dhochopHuas
(oprodocdopnas) kuciora. Docdarsl.

OO0mias xapakTepucTHUKa 37eMeHTOB [VA-rpymnmbl: 0COOEHHOCTH CTPOCHHS aTOMOB, MPOCTHIX
BELIECTB U COCAUHEHUI B 3aBUCUMOCTH OT IOJIOKEHHS IEMEHTOB B NIEPUOINYECKON CUCTEME. YIIIEPO.
AnnorponHsle Monudukanuu: anMas, rpa@ur. AMOpdHBIA YIepoa: ca)ka, aKTUBUPOBAHHBIM YIoJb.
AncopOrus. XuMmuyeckue CBONCTBa yriepoaa. Kokcoxmmuueckoe NpPOU3BOACTBO M €ro MpOIYKIIHS.
KapOUJIbI.

Oxcun yrmepona(Il): crpoenne Mosekynbl, monyueHue M cBoiictBa. Oxcup yriepopa(IV):
CTpOEHHUE MOJIEKYIIbI, TOJIy4€HHUE U CBOMCTBA. YroibHas KuciaoTa. Conu yroiabHON KHUCIOThI: KapOOHATHI U
rupokapOoHaThsl. TexHu4YecKas U MHIIEeBast coa.

Opranuyeckasi XUMHUs. YIIIEBOIOPO/BIL.

MertaH, 3TaH ¥ IpomnaH Kak NpeJesbHble (HACBIIIEHHBIE) YITIEBOAOPOAbl. DTHIIEH U alleTHIIEH Kak
HemnpeaenbHble (HEHAchIlleHHbIe) yrieBonoponabl. CTpykTypHble (opMysabl BemecTB. lopeHue
YIIIEBOJIOPONIOB. Peakiuu neruipupoBaHus NpeaeibHbIX YITIEBOJOPOIOB.

CrnupTbl. OTWUJIOBBIA CHOUPT, €ro IMOJIyueHUEe, NPUMEHEHHE U (QU3UOJOTHYECKOe JeiCTBHE.
TpéxaroMHBIN CIUPT IIULEPUH. YKCYCHAs! KUCIIOTA KaK MPEICTaBUTEIh KAPOOHOBBIX KUCIIOT.

KpeMHnii: cTpoeHne aromMa n HaxoxzaeHue B npupoae. Cunmnuuasl U cuinad. CBONCTBAa KPEMHUS.
Oxcup xkpemuus(IV). KpemnaueBas kucioTa u €€ comm.

[TpousBoacTBO cTekina MU LeMeHTa. [IpoayKius CHIMKATHOW MPOMBIIUIEHHOCTH: ONTHYECKOe
BOJIOKHO, Kepamuka, papdop, pasac. OnTuyeckoe BOIOKHO.

Hewmerannel B mpupozae. ®@pakiMoHHAs MEPETOHKA XKUAKOTO BO3/AyXa KaK CIOCO0 IMONydeHHUs
KHCII0po/ia, a3oTa u aproHa. [Tonydyenue gocdopa, kpeMuus, xyopa, Hoja. DIEKTPOIU3 PaCTBOPOB.

[TomyueHnue cepHON KHUCIOTHI: CHIPHE, XUMHU3M, TEXHOJIOTHYECKAsi CXeMa, METOJ| KHUIIALIETro CIIos,
NPUHIUIBL  TEIUIO0OOMEHa, NMPOTUBOTOKAa W HMpKymauuu. Oneym. IIpon3BoACTBO aMMHaka: ChIPBE,
XUMH3M, TEXHOJIOTHYECKas CXema.

Hemoncmpayuu. Komnekuuss HeMeTauioB. Mopenu KpUCTAIIIMYECKUX PEMIETOK HEMETAJIOB:
aTroMHble U MoJeKy/sipHble. O30HaTOp W NPUHIUMBI ero paboTsl. [opeHne HeMeTamIoB — MPOCTHIX
BelIecTB: cepbl, ¢ocdopa, napeBecHoro yris. OOpa3lbpl TaJOreHOB — TPOCTBIX BEIECTB.
B3anMoneiicTBue rajoreHoB ¢ MeTalaMd. BeITecHeHHE Xyiopa OpoMOM MM HOma U3 PacTBOPOB MX
coneil. Komtekuust npupoaHbIX coequHEHUH Xilopa. B3aumoneiicTBue cepbl ¢ MeTauiaMu. [opeHue cepbl



B kucnopozae. Komnekuus cynbuaasix pya. KauecrBennas peakuus Ha cyabua-uon. ObecupednBanue
OKpAallICHHBIX TKAaHEW CEpHUCTHIM ra3oM. B3anmMoneicTBHEe KOHLIEHTPUPOBAHHOM CEPHOM KHUCIOTHI €
Menpto. OOyrmMBaHME OPraHMYECKUX BEIIECTB KOHIECHTPHUPOBAHHOM CEpHOM KucioToH. [uarpamma
«CocrtaB BO3ayxa». Bumeobparmentsl um cmaiiasl «lItnubnm 06azape». [lomydyeHue, coOupanue u
pacrio3HaBaHMe aMMuaka. Pasnokenue Omxpomara amMMoHUS. B3auMoneiicTBHe KOHIIEHTPUPOBAHHOM
a30THOM KHUCJIOTBI C MeAblo. [openue uépHoro mopoxa. PasnoxkeHue HUTpara Kajlds U TOPEHUE B HEM
apeBecHoro yronbka. OOpa3ubl NpUpoaHBIX coequHenuit pocdopa. Iopernne pocdopa Ha Bozayxe u B
kucinopoze. ITonydenue 6enoro pochopa u ucneiranue ero cBoicTs. Komnekius «O0pasibl IpUpOIHBIX
coenunenuit yriepona». Iloprper H. /. 3enunckoro. [Tomiomenne pacTBOPEHHBIX BEIIECTB WA T'a30B
AKTUBHPOBAHHBIM YIIEM. YCTPOMCTBO IpOTHBOraza. Monenu MOJEKYyJ MeTaHa, 3TaHa, JTWIEHA H
arieTwieHa. BzaumogeiicTBue 3TuiIeHa ¢ OpOMHOM BOMOM M pacTBOpPOM NepMmaHraHarta kamus. OOmue
XMMHMYECKHE CBOWCTBA KHUCIOT Ha IpUMepe YKCyCHOM Kuciorel. KayecTBeHHass peakuus Ha
MHOroaroMHuble cnupthl. Komnekuus «O0pa3iusl IpUpOJHBIX COEIMHEHNN KpeMHUs». Komnekus crekia,
KepaMMKH, LIEMEHTa WM u3lenuid u3 Hux. Komwiekuus NpoAyKIHMH CHJIMKAaTHOW IPOMBINUIEHHOCTH.
Buneodparments! u cnaiiasl «[Ipon3BonctBo crekia u nemenTtay. Komneknus «[Ipupogasie coeqnHeHUS
HEMETAJIIOB. Buneopparmentsl u cnaiinpl  «PpaklLMOHHAs IEPEroHKa JKUIKOTO  BO3AyXay.
Buneopparmentsr u cnaiigpl «llomydenue Bomopoma, KUCIOpPOAA M TaOTEHOB 3JIEKTPOIUTUYECCKHM
ciocoOoM». Mozienu annaparoB Juis IPOU3BOJCTBA CEPHON KUCIOTHI. Mozaens kumsmero cios. Mozenb
KOJIOHHBl CHHT€3a aMMuaka. Buaeodparmentsl u cnaijpl  «IIpouM3BOACTBO CEPHON KHUCIOTBD».
Buneogpparmentsl u cnaiiasl «lIpousBoactBo ammuakay. Komnekiust «Celpb€ Ui MOTYy4YEHUS CEPHOM
KHCIIOTBI.

Jlabopamopnvie onvimur: 27, KadecTBeHHas peakius Ha KaTHOH aMMOHHS. 28. XUMHUYECKHE
CBOMCTBAa a30THOM KHUCIOTHI Kak dnekTposmra. 29. KawecrBennbie peaknmu Ha (ocdar-mon. 30.
[Tonmyuenue u cBoiicTBa yroiapHOM KucioThl. 31. KauecTBenHas peakuus Ha KapOoHar-uoH. 32.
[IpornyckaHue yrieKuciIoro raza 4yepe3 pacTBOp CUJIMKaTa HaTpHUsl.

Jlabopamopuvie pabomei. 3. Pacno3HaBaHue rajoreHu-uoHoB. 4. KayecTBeHHBIC peakIuu Ha
Cynb(haT-uOHBI.

Ilpakmuyecxkue pabomsi: 2. VI3yueHre CBOUCTB CONMSTHONW KUCIOTHI. 3. M3ydueHue cBOWCTB cepHOM
kucnotel. 4. IlomydyeHne ammuaka U u3ydeHHe ero cBoiictB. 5. IlomydyeHuwe yriekucioro rasa.
KauecTBeHHas peakiys Ha KapOOHAT-HOHBI.

Pa3znen 4. MeraJuibl 1 ux coequHenus (18 4.)

[TonoxxeHre MeTaaioB B MEPUOAMYECKON cucTeMe xumuueckux snemeHToB JI. M. Menaeneena,
CTPOEHHE aTOMOB M KPHCTAJUIOB METAJUIOB. MeTaindyeckas CBA3b U METAJUINYECKash KpUCTAINYECKas
pemérka. du3nueckre CBOMCTBAa METAJUIOB: AIEKTPO- M TEIUIONPOBOJHOCTb, OTpa)Karolasi CrioCOOHOCTH,
IJIACTUYHOCTH. YEPHBIE U LIBETHBIE METAJUIbI

Mertannel Kak BOCCTAaHOBUTENM. OJIEKTPOXUMHUYECKUH psii HampsbkeHud. BzammoneiictBue
METAJJIOB C HEMETAJNIAMH, OKCHJIAMH, KUCJIIOTaMH, COJISIMU. AJIFOMHUHOTEPMHUSL.

O61mas xapakrepucTuKa 31eMeHTOB [A-rpynmnbl. OKCUABI ¥ THAPOKCUABI IIETOYHBIX METAIIIIOB, X
II0JIy4YEHUE, CBOMCTBA, MPUMEHEHNE. BaykHelIMe CoIM IeTOYHBIX METAJUIOB, UX 3HAUEHUE B IIPUPOJE U
KU3HU YEJIOBEKa.

OObmas xapakrepuctuka 3eMeHToB IIA-rpynmbl. OKCHIBI M TUAPOKCUIBI MIETOYHO3EMENbHBIX
METaJJIOB, X IOJy4YeHHEe, CBOIICTBA M NpUMEHeHue. BaxxHeilre comu MenouH03eMeNbHBIX METAIIOB,
UX 3HaU€HUE B MIPUPOJIE U JKU3HU yenoBeka. KapOoHaTsl ¥ rHIpoKapOOHATHl KaJIbLUS.

Bpemennass u moctosiHHas XECTKOCTh BoOAbl. CHOCOOBI yCTpaHEHUS BPEMEHHOM >KECTKOCTH.
Crioco6b! ycTpaHEeHHS TOCTOSHHOM KECTKOCTH.

CoenuHeHus aTlOMUHHS B TIPUPOJIC. XUMHUECKHE CBOMCTBA amtoMuHms. OCOOEHHOCTH OKCHAA H
THJIPOKCH/IA AIFOMUHMS Kak aM(OTEpHBIX COeAMHEHNH. BaxkHelme conu antoMuHus (XJI0pua, cyabgar).

OcobenHoctn cTpoeHHs: aroma kene3a. JKeme3o B mpupone. Baxueimme pyasl jkenesa.
[Tonydyenune uyryna u cramu. Oxcuasl u rugpokcunsl skeneza(ll) u (IH). Comm sxenesza(ll) u (IID).
ObHapyxeHHe KaTHOHOB eJle3a B pacTBope. 3HaUeHUE COEAMHEHUN Kele3a.

Koppo3ust razoBasi (XuMUYeCKas) U DJICKTPOXUMHUYECKas. 3alluTa METaUIOB OT KOPPO3UHU.
Meramwbl B nipupone. [lonstue o meramnypruu. UépHas v uBetHas metamtyprus. [lupomerannyprus,
THIPOMETAIUTypIusi, dneKkTpomerautyprus. Jlomenusli mnpouecc. IlepepaboTka uyryHa B CTalb.
DIIEKTPOJIN3 PacIIaBOB.



Lemoncmpayuu. B3auMonencTBrue HaTpus, JIUTUS U KaJIbLUsA ¢ BOAOW. [opeHue HaTpus, Maruus u
Kesesa B Kuciopoae. Bemblika TepMUTHOM cMecu. B3auMozaeicTBie cMecH OPOIIKOB Cephl U KENe3a,
LMHKA U cepbl. B3anmoaerncTBrue allOMUHUS C KMUCJIOTaMM, IIEI0YaMU U BOJOM. B3anmonenicTBue xeies3a
1 MeIU ¢ XJIopoM. B3anMozaeincTBie Menu ¢ KOHIEHTPUPOBAHHON CEPHOM KMCIOTON U a30THOW KHUCIIOTOM
(pa3baBneHHON M KOHIEHTPUPOBaHHOM). OKpacka IJIaMEHH COEAWHEHHSIMHM MIETOYHBIX METaJlIOB.
Oxkpacka miaMeHu CO€AMHEHUsIMHU 1IeJIOUHO3EMEIbHBIX MeTaJUIoB. ["amenue u3Bectu Bonoil. [lonyyenue
KECTKOW BOJbI B3aMMOIECHCTBUEM YIJIEKUCIIOTO ra3a C M3BECTKOBOM BOAOW. YCTpaHEHHE BPEMEHHOM
KECTKOCTU KUIIYEHUEM U J00aBICHUEM COJbl. YCTpaHEHUE MOCTOSTHHON KECTKOCTU JOOABICHUEM COJIBI.
HoHuTel ¥ npuHIMN UX JeicTBus (Buaeopparment). Kommekust npuponHbIX COCTUHEHUH aTIOMHUHUS.
Buneodparmentsr u cnaiiael «OKcull amoMUHUAS U ero moaudukauuuy». llomydenue amdporepHOro
TUAPOKCUJA AJFOMUHHUS M UCCIEAOBaHUE €ro CBOMCTB. Komnekiusa «XHMUYECKHME HWCTOYHUKH TOKay.
Pesynbrarel JIMTENBHOIO SKCIIEPUMEHTA IO U3YUYEHUIO KOPPO3UU CTaJbHBIX M3JIE€IUN B 3aBUCUMOCTH OT
ycioBui mporieccoB. Boccranoenenue memu w3 okcuga menu(Il) Bomopomom. BumeodparmeHThl U
ciaiapl «[Ipou3BoaCcTBO UyryHa u ctanu». BugeodparmenTs! u ciaiinsl «M3nenus u3 4yryHa u cTaimy.
Buneodparmentst u cnaiinbl « [pon3BOACTBO aTFOMHHUSY.

Jlabopamopnvie onvimul: 33. IloayyeHne U3BECTKOBOM BOABI M ONBITHI ¢ Heil. 34. KauecTBeHHBIE
peaKIMy Ha KaTHOHBI JKeJle3a.

Jlabopamopnvie pabomul: 5. BzaumonelictBue xeneza ¢ pactBopoMm cyinbdara meau(ll). 6.
[Tomyuyenue runpoxcuaos xenesa(ll) u (I10).

Ilpaxmuuecxkue pabomsi: 6. YKEcTKOCTH BOIBI U cmOcoObl €€ ycTpaHeHus. 7. Pemenwue
3KCHEPUMEHTAIBHBIX 3a7a4 110 TeMe «MeTaibD.

Pa3nen 5. Xumus u okpyxawmas cpena (2 4.)

Crpoenne 3emnu: sApo, MaHTHUSA, 3€MHas Kopa, Jjaurocdepa, ruapochepa, armochepa.
Xumudeckuid coctaB 3emun. lopHble mopoasl. Munepansl. Pyapl. OcanouHble TOpPHBIE MOPOJIBIL.
Ilone3Hble NCKOIIAEMBIE.

VICTOUHMKN XMMHYECKOTO 3arpsi3HEHHsS OKpYyKaromiei cpenpl. [ToOanbHBIE 3KOJOTHYECKHE
npoOeMbl YelloBeYeCcTBa: HapylleHHe OMOTeOXMMHUYECKHX KPYroBOPOTOB XHUMHUYECKHUX 3JIEMEHTOB,
MOTEIJICHUE KJIMMAara, KUCIOTHBIE JOXAU U Ap. O30HOBBIE OBIpBl. MeXayHapoIHOE COTPYIHUYECTBO B
00JIaCTH OXpaHbl OKPYXAOILEH cpesibl OT XMMUYECKOTO 3arps3HEHUs. «3esIE€HasT XUMUS».

Hemoncmpayuu. Buneopparmentsl u crnaiipl «CtpoeHue 3emid U €€ XUMUYECKUH COCTaBy.
Komnekuust MuHepanoB u ropHbix nopoa. Komnekuust «Pyasl MetannoB». BuaeodparMeHTsl U criaiiabl
«['mobanbHbIe HKOJOrMUECKHEe NpoOIeMbl uYeloBeuecTBa». BuaeodparMeHThl U ciHailibl O CTENeHH
9KOJIOTUYECKOHN YUCTOTHI TOBApA.

Jlabopamopnvle onvimsi: 35. VI3ydenne rpanurta. 36. M3ydeHne MapKUpPOBOK Pa3JIMYHBIX BHOB
IIPOMBILUIEHHBIX U IPOIOBOJIBCTBEHHBIX TOBAPOB.

Pazgen 6. OOoOmeHue 3HAHMIE MO XMMHMHM Kypca OCHOBHOW mkojabl. IloaroroBka k
OCHOBHOMY rocy1apcTBeHHOMY 3K3ameHy (7 4.)

CrpoeHue aroMa B COOTBETCTBMM C IIOJOKEHMEM XHMHUYECKOIO IEMEHTAa B NEPUOIUYECKON
cucteme. CTpoeHue BeNIECTBA: XUMHUYECKas CBA3b U KPUCTAIIMYECKAs PEHIETKA. 3aBUCUMOCTb CBOWCTB
00pa30BaHHBIX HJIEMEHTAMHU IPOCTHIX BEIIECTB (METAJIOB, HEMETaJIOB, OJAaropofHBIX TIa30B) OT
MTOJIOKEHMS JIEMEHTOB B MEPUOAMYECKON CUCTEME. THIOJIOTHSI HEOPraHWYECKUX BEUIECTB, pa3/ieleHUue
UX Ha KJjaccsl ¥ rpynnsl. [Ipencrasureny.

IIpu3Haky U yciioBHs NPOTEKAHUS XUMHUYECKUX peakuuid. THUITONOrus XMMHUYECKUX peaKkiui 110
pa3nuYHbIM Npu3HaKaM. Peakiun nonHoro ooMeHa. OKUCIUTENbHO-BOCCTAHOBUTEIBHbBIE PEAKIHH.

XWMHYECKHE  CBOMCTBA  MPOCTBIX  BEHIECTB.  XapakTEepHblE  XMMHYECKHE  CBOMCTBA
cos1eo0pas3yIoMX OKCUIOB, TUAPOKCUIOB (OCHOBAaHMU, KHCIOPOJCOAEPKAIIUX KHCIOT M aM(OTEepHBIX
TUJIPOKCHUJIOB), COJIEH.



VY4eOHO-TeMaTH4eCKOe IIIaHUPOBAHHE

Ne Pa3znena Hassanue paznena KomanuectBo
(Moyns, 4acoB
0J10KQ)
1 HavaypbHble TOHSATHSA U 3aKOHBI XUMHAH 20
2 BaxHeiimuye nmpeacTaBuTEIM HEOPraHMIECKUX BEIICCTB. 17
KonnuecTBeHHBIE OTHOIICHUS B XMMUHU
3 OCHOBHBIE KJIACChl HEOPTAHMYECKUX COSTUHEHUHN 12
4 [Teproardeckuii 3aKOH U TIEPUOMUYECKAsT CUCTEMa XUMHYCCKHX 8
sneMmeHnToB JI.M.MenneneeBa. CTpoeHue aroma
5 Xumuueckas cBsi3b. OKHUCIUTENLHO—BOCCTAHOBUTEIILHBIE 11
peaKInH
Bcero yacos 68
KanennapHo-reMaTuyeckoe IJIaHUPOBaHUe
8 kaacc
Ne ypoka | Jlara mpoBeaeHHs ypoka T dopma
oran | Daxt an Daxr eMa ypoka SAHSTHS XapakTeprucTUKa OCHOBHBIX BHJIOB JICATEIHHOCTH
Pa3zgen 1. HauanbHbIe NOHATHA ¥ 3aKOHBI XUMHUH
1 [Tpenmer xumuu. Ponp Ypok-nekius | OOBACHATH, UTO MPEAMETOM H3YyUEHUSI XUMUHU SIBIISIOTCS BEIIECTBA, UX
XHAMMH B KU3HU YeJIOBEKA CBOICTBa M TIpeBpanicHus. Pa3inmyuaTh Tena u BEeIeCTBa, BEMECTBA U
MaTepuaibl. Y CTaHaBIUBATh MPUUYNHHO-CIIEICTBEHHBIE CBSI3U MEXKTY
CBOMCTBAMH BEILIECTB M UX IPUMEHEHUEM. XapaKTepU30BaTh
MOJIOKUTEIBHYIO U OTPUIIATENILHYIO POJIb XUMUU B KU3HH COBPEMEHHOTO
oOmiecTBa. ApryMEHTHPOBATH CBOKO IMO3HIIHIO 110 OTHOIIECHUIO K
XeMOpHINU U XeMOpoOHH
2 MeTo1bl U3y4YeHHS] XUMUU Ypok- XapakTepu30BaTh OCHOBHBIE METO/IbI H3YUEHUS €CTECTBEHHOHAYYHBIX
o03opHast | mucruruiaH. [IpUBOIUTE MPUMEPHI MAaTEPHATBHBIX U 3HAKOBBIX, WJIH
JICKITUS CHUMBOJIBHBIX, MOJIEJIEH, UCTIONB3YEMBIX Ha YpOKax (GU3MUKH, OMOJIOTUU U
reorpaguu. CodupaTh 00bEMHBIE U HIAPOCTEPKHEBBIE MOJIETH HEKOTOPBIX
XUMHYECKUX BEILECTB
3 ArperaTHbIe COCTOSTHHS Pasnmuyath Tpu arperaTHBIX COCTOSIHHSI BEIIECTBA. Y CTAaHABIMBATH
BEILIECTB B3aMIMOCBSI3b MKy arperaTHBIMU COCTOSIHUSIMH Ha OCHOBE B3aHMHBIX




IIEPEX0I0B BellecTsa. MumocTpupoBaTh B3aUMHBIE IEPEXOBI BEIIECTB
npumepamu. Habmronarh XuMUUeCKHi SKCIIEPUMEHT U J€JIaTh BBIBO/bI HA
OCHOBE HaOJIIOJCHUI

[TpakTuueckas paborta Ne 1 Ypok- Paborats ¢ 1abopaTopHbIM 000pYIOBAHUEM U HAarpeBaTEIbHBIMU

«[IpaBuna TeXHUKU MPAKTUKYM | MPUOOpaMH B COOTBETCTBUU C MPABUJIAMH TEXHHKHU 0€30MaCHOCTH.

0€30MacHOCTH U HEKOTOpbIE BrImonHsATe npocTeiiiime MaHUITYJISAINUY € JJa00paTOPHBIM

BUJIBI PA0OT B XUMUYECKON 00opyoBaHNEM: C TA0OPATOPHBIM IITATUBOM, CO CITUPTOBKOM

naboparopuu (kabuHere BrimonusaTe 6e301acHblie B JOMAITHUX YCIOBHUSIX SKCIIEPUMEHTHI,

XUMHUHN)». MIPOBOANTH HAOIOICHUS 3a Topsiiel cBedoid. OGopMIsATh OTUET O

[Ipaktuueckas padora No 2 MPOJIeTTAaHHOM pabOTe C UCTIOIB30BAHUEM PYCCKOTO (POHOTO) SI3bIKA U

«Habnronenue 3a ropsieit A3bIKA XUMUU

CBEYOI» (JOMAIIHUN

SKCTICPUMECHT)

Ou3nYecKue sIBICHUS - Paznuyars pusndeckure u XUMHUYECKUE SBJICHHUS, YUCTHIC BEIIECTBA U

OCHOBA pa3JIeJICHUs cMecel cmecu. Kitaccupunuposars cmecu. [IpuBoauTE IpUMEpHI cMeceH,

XUMHH MMEIOIINX Pa3IMYHOE arperaTHOe COCTOSIHUE. Y CTAaHABIIMBATh IPUUUHHO-
CJICJICTBEHHBIC CBSI3M MEKIY (PM3HMUESCKUMHU CBOMCTBAMH KOMITOHCHTOB
CMecCH U criocobamu ux pasnesneHus. Paznuyars crnocoOsl pa3aeneHus
CMecei, OMUCHIBATh U XapaKTEPHU30BATh WX MPAKTUICCKOE 3HAUCHUE

[TpakTuueckast pabota Ne 3 Ypok- Pabotats ¢ mabopaTopHbIM 000pYIOBAHUEM M HarpeBaTeIbHBIMU

«AHAaIU3 TTOYBBD» MIPAKTUKYM | MPUOOpPAMH B COOTBETCTBHH C TIPABHIIAMHU TEXHUKH OC30ITACHOCTH.

BrmonusaTe npocTeiiime npuéMel 00palieHus ¢ 1a0opaTOPHbIM
000pyI0BaHEM: BOPOHKOM, GUIBTPOM U criupToBKOM. Habmonars 3a
CBOICTBaMH BEIIECTB U MPEBPAILCHUSIMU, TPOUCXOASIINMU C
BCIIICCTBaAMMU. OnuceIBaTh XUMUYECKUI OKCIICPUMCHT C MIOMOLIbIO
pycCcKoro (pOAHOTrO) sI3bIKA U SI3bIKa XUMUU. J[enaTh BEIBOMBI 11O
pe3yJbTaTaM MPOBEIAEHHOTO IKCIIEPUMEHTA

ATOMHO-MOJIEKYIISIPHOE
ydyeHne. XUMHUYECKHe
JJIEMEHTBI

OOBACHATD, UTO TAKOE XMMUYECKHI JIEMEHT, aTOM, MOJIEKYJIa,
aJIJIOTPONHUS, MOH. Pa3nuyarh MpocThie U CIIOKHbBIE BEIIECTBA, BEIIECTBA
MOJIEKYJISIPHOTO 1 HEMOJIEKYJISIPHOTO CTPOEHHMSI. Y CTaHABJIUBATh
MIPUYHUHHO-CJIEICTBEHHBIE CBSI3U MEJly COCTAaBOM MOJIEKYJ U CBOMCTBaMU
AJUTOTPOMHBIX MOJUHKAINN Kuciopoaa. PopMyIHpoBaTh OCHOBHbIE
M10JIO’KEHHSI aTOMHO-MOJIEKYJIIPHOTO YUEHUs




3HaKU XUMHUYECKUX
AJIEMEHTOB.
[Tepuonnueckas Tabauna
XUMHUYECKHUX 3JIEMEHTOB [1.

Ypok-
MyTEIIeCTBUE

Ha3piBaTh 1 3amuchIBaTh 3HAKU XMMHUYECKUX 3JIEMEHTOB.
XapakTepu30BaTh HHOOPMALIHIO, KOTOPYIO HECYT 3HAKA XUMHUYECKUX
aneMeHTOB. OMKUCHIBATh CTPYKTYPY NEPHOIAYECKON TAOIHMIIBI XUMUYECKUX
anemeHToB J[. . MenpeneeBa. OOBSICHITh STHMOJOTHUYSCKHIE Havaja

9 U. MenneneeBa HA3BaHMM XMMHUYECKUX 3JIEMEHTOB U UX OTAEIbHBIX rpymi. Paznuyare
KOPOTKOIIEPUOIHBIN U JUIMHHOIIEPUOAHBIM BAPUAHTHI IEPUOIUYECKON
TaOIuIBl XUMHIEeCKUX 3emMeHnToB J[. . Mennaeneena
10 Xumuaeckue GopMyIbl OtoOpaxaTh COCTaB BEIIECTB C IIOMOIILI0 XUMUYECKUX (HOPMYII.
PaznuuaTh nHACKCH B KOYQPHUIMeHTs. HaxoauTh OTHOCUTENBHYIO
11 MOJIEKYJISIPHYIO Maccy BEIIECTBA U MAaCCOBYIO JIOJI0 XMMHUECKOTO
AJIEMEHTA B COeMHEHHH. TpaHCIpoBaTh HHPOPMAIIHIO, KOTOPYIO HECYT
XUMUYECKHE (POPMYITHI
12 BanenTtHocTh VYpok-nekuus | OOBACHATH, UTO TAKOE BaJIEHTHOCTh. [loHMMAaTh OTpaXkeHue nopsiika
COEIMHEHUS] aTOMOB B MOJICKYJIaX BEIIECTB IOCPEACTBOM CTPYKTYPHBIX
13 dopmynn. YMeTh cocTaBiATh (OPMYITBI COETMHEHH 10 BaJICHTHOCTH U
OTIPEJIeNATh BaJICHTHOCTH 3JIEMEHTA 10 opMyJie ero CoeIMHEHUs
14 XHUMHUYECKUE PEaKLIUU. XapakTepu30BaTh XUMHUUECKYIO PEAKIUIO U €€ yUaCTHUKOB (peareHThl U
Jlaboparopnas pabota Ne 1 MPOAYKTHI peakuuu). ONKUChIBaTh NPU3HAKU U YCIIOBUS TCUCHUS
«[lony4yenue ruapoxcuaa XUMHUYECKHX peakiuil. Paznuyars sKk30TepMUUecKHe U HHA0TEPMUYECKUE
menu (1) u ero peakuu. COOTHOCHUTD PEAKIIMKM FT'OPEHUS U IK30TEPMUUECKHE PEAKIUH.
B3alMOJIEICTBHE C CEpPHOM Ha0JII0/1aTh ¥ OMUCHIBATh XUMHUUECKUH SKCIIEPUMEHT C TIOMOIIIbIO
KHCIIOTON PYCCKOT0 (POIHOTO) SI3bIKA U SI3bIKA XUMHHU
15 XVUMHYECKUE YpaBHEHUS ®opMyaMpoBaTh 3aKOH COXPaHEHHUs1 Macchl BelecTB. COCTaBIATh HA €r0
16 XUMHYECKUE ypaBHEHHUSI. OCHOBE XMMHMUECKHE ypaBHEHMs. TpaHcnupoBaTh HHPOPMALIHIO, KOTOPYIO
JlaboparopHas pabota Ne 2 HECYT XUMHUYECKUE YPAaBHEHUs. DKCIIEPUMEHTAIILHO OATBEPXKIATh
«IIpoBepka 3aKoHa CIIPAaBEJIMBOCTD 3aKOHA COXPAHEHMSI MAacChl BELLIECTB
COXpaHEHMsI MaCChI
BEIIECTBY
17 THUnBl XUMUUYECKUX Ypok- KnaccuguiupoBarh XMMUYECKHE PEAKLIMU 110 IPU3HAKY YHCIIa U COCTaBa
peaxkiuu CEMHHAp | peareHToB M MPOAYKTOB. XapaKTepHU30BaTh POJib KaTalu3aTopa B
18 TUIBl XUMHYECKUX POTEKaHUU XUMHUYECKOM peakiu. HabmonaTh v OnuchIBaTh
peaxIuu. XUMHUYECKHUH SKCIIEPUMEHT C TOMOIUIBIO PYCCKOTO (POJIHOTO) SA3bIKA U

JlaGopatopHas pabota Ne 3
«3amelenne Meau B
pacTBope cynbdara Meau
(1) »xene3om»

SA3bIKa XUMHWHU




19

[ToBTOpEeHHE 1 0000IIEHNE
TeMsbl. Iloaroroska k
KOHTPOJILHON paboTe

Ypok-
BUKTOPHUHA

[IpuMeHeHne 3HaHUM, OJTYYEHHBIX IIPY U3YYEHUU TEMBI, IPU
BBITNIOJTHEHUH JJAOOPATOPHBIX ONBITOB; PACKPHITHE CMBICIIA BaXKHEUIIINX
M3YYEHHBIX MTOHSATUH.

20

KOHTpOJ’IBHaH pa60Ta Ne 1 mo reme «HadansHbIEC TOHATHS 1 3aKOHBI XUMHI)

Pa3znea 2. BaxxHelilue npeacTaBuTe M Heo

raindeckux BemiecTB. KonuecTBeHHbIE OTHOIIEHUS B XMMHH

21

BOB,I[yX " €ro cocrans

Ypok-
CeMUHap

XapakTepHu30BaTh 00bEMHYIO JOJIH0 KOMIOHEHTA TaKOW MPUPOTHON
ra3oBOi cMecH, Kak BO3AyX, M paCCUUTHIBATh OOBEMHYIO JI0JTI0 IO 00BEMY
3TOM cMecu. OnuchIBaTh 00BEMHBIN cOCTaB aTMOC(HEPHOrO BO3yXa U
IIOHMMATh 3HAYEHHUE IOCTOSHCTBA ATOI'0 COCTAB ISl 310POBbSI

22

Kucnopon

XapakTepHu30BaTh 030H KaK aJUIOTPOITHYIO MOJIU(DUKALIUIO KUCIOPOa.
OnuceiBaTh ¢ NOMOILBIO PYCCKOrO (POAHOIO) SI3bIKA U SI3bIKA XUMUH,
¢du3nyeckrue 1 XMMHYECKHE CBOMCTBA, M0JIy4eHHE U IIPUMEHEHUE
KHMCJIOPOJA. Y CTaHABIMBATh IPUUMHHO-CIICICTBEHHBIE CBSA3H MEXY
(bu3n4YecKMHU CBOMCTBAMU KHUCIIOPO/A U CIIOCOOaMU €ro cOOMpaHusl.
[TpoBOIUTH 1 HAOIOAATH XUMHUECKUI SKCIIEPUMEHT IO MOTYYCHHUIO,
COOMPaHUIO U PACIIO3HABAHUIO KUCIOPOAA C COOIIOACHNUEM MTPaBUl
TEeXHUKU O6e30nmacHOCTH. ONUCHIBATE XUMUYECKUH SKCTIEPUMEHT

23

ITpakTnueckas padora Ne 4
«Ilonyuyenue, coOupanue u
pacro3HaBaHHe
KHCIIOpOJIa»

Ypok-
IIPAaKTUKYM

Pabotats ¢ mabopaTopHbIM 000pYIOBAHUEM M HAarpeBaTeIbHBIMU
npuOopaMy B COOTBETCTBUU C MPaBUIIAMU TEXHUKH 0€30IaCHOCTH.
BeimonuaTe npocreiiiume npuéMsl 0OpalieHus ¢ 1a00paTopHbIM
00opyI0oBaHHEM: COOUPATH MPUOOP IS TIOTYUECHUSI Ta30B, MPOBEPSITH €r0
repMETUYHOCTb U UCIIOJIb30BaTh JUIs oyyeHus kuciopoaa. Coduparts
KHMCJIOPOJT METOJIOM BBITECHEHMSI BO3/1yXa U Paclio3HaBaTh KUCIOPO/I.
HaGnronate 3a cBOMCTBaMHU BEILECTB U SIBICHUSMH, IPOUCXOSIIUMHU C
BenecTBaMu. ONMCHIBATh XUMHYECKHH SKCIIEPUMEHT C TIOMOIIIBIO
pycckoro (poHOro) s3bIKa U sA3bIKa XUMHUH. COCTaBIATh OTYET IO
pe3yJibTaTaM MPOBEJACHHOT0 SKCIEPUMEHTA

24

OKcHInl

Boienars cyiiecTBeHHbIE MPU3HAKK OKCHIOB. J[aBaTh Ha3BaHUS OKCHIOB
o ux ¢popmynam. CoctaBisaTh GOPMYIIbI OKCUIOB 11O UX HA3BAHUSIM.
XapakTepru3oBaTh TAKUX MPEICTABUTENEH OKCHIOB, KaK BOJAA, YIJIEKUCIIbINA
ra3 M HeraileHasl U3BeCTh

25

Bonopon.

JlaGopatopHas pabota Ne 4
«ITonyuenne Bogopoaa
B3aUMO/ICHCTBUEM IIMHKA C
COJISTHOM KHCJIOTON»

XapakTepu30BaTh COCTaB MOJIEKYJIbI, GU3NYECKUE U XUMUYECKUE
CBOMCTBA, MOJIYYEHUE U TPUMEHEHUE BOAOPO/IA. Y CTAHABIUBATD
MIPUYUHHO-CIIEACTBEHHBIC CBS3H MKy (U3HUYECKUMHU CBOMCTBAMHU U
crocobamu coObUpaHus BOJIOPOAA, MEXKTY XUMUYECKUMHU CBOWCTBAMU
BOJIOPOJIa U €T0 MpUMEHEeHHEeM. [IpoBoANTh M HAOII01aTh XUMHUYECKUN




HKCIIEPUMEHT 10 MOIYYCHHI0, COOMPAHUIO M pacliO3HABaHUIO BOJOPOA C
COOJTIOZICHUEM MPABUII TEXHUKHU Oe30macHocTH. OMUCHIBATE XUMHUYECKUN
HKCIIEPUMEHT

26

[IpakTrueckas padorta Ne 5
«[lomyuenue, cobupanue u
pacrno3HaBaHHe BOJOPOJIa»

Ypok-
MPAKTUKYM

PaboTtats ¢ 1abopaTopHBIM 000PYIOBaHHEM U HarpeBaTeIbHBIMU
puOopaMy B COOTBETCTBUM C ITPaBUJIAMU TEXHUKH 0€30I1aCHOCTH.
BeimonuaATe npocreiiimume npuéMsl oOpalieHus ¢ 1a00paTopHbIM
obopymoBaHueM: coOOMpaTh MPUOOP TSI MOTYICHHS Ta30B, POBEPSTH €TI0
repMETUYHOCTb U UCIIOJIb30BaTh JUISl IOJyYeHUs BO1opoia. CobupaTsb
BOAOPOA METOZOM BBITECHEHHS BO3/lyXa U paclo3HaBaTh BOJOPOI.
HabmroaTe 3a cBOcTBaMU BELIECTB U SIBJICHUSIMH, IPOUCXOIALIUMHU C
BemlecTBaMu. ONKUChIBaTh XMMUYECKHI SIKCIIEPUMEHT C ITIOMOIIIBIO
pycckoro (pOHOTO) s3bIKa U s3bIKa XUMHUH. COCTABIATH OTYET TIO
pe3ysbTaTaM IPOBEJEHHOI0 SKCIIEPUMEHTA

27

Kucnotsl

AHaTM3UPOBATH COCTaB KUCIIOT. Pacrio3HaBaTh KUCIOTHI C TOMOIIBIO
MH/INKAaTOPOB. XapaKTEepU30BaTh MPEJICTABUTEICH KUCIOT: CEPHYIO H
coisiHyto. OnpenenuTs paCTBOPUMOCTb COETUHEHUH C TOMOIIIBIO TaOIHIIbI
pPacTBOPUMOCTH. YcranaBiauBaTh IMPUIUHHO-CJICACTBCHHBIC CBA3U MCIKIY
CBOMCTBaMH CEPHOU M COJSIHOM KUCIIOT M OOJIACTSMHU UX TPUMEHEHHUS.
Oco3HaBaTh HEOOXOAUMOCTb COOJIIO/IEHUS MPAaBUJI TEXHUKHU 0€30IaCHOCTH
pu paboTe ¢ KUCIOTaMU

28

Comu

XapakTepHu30BaTh COJIX KaK IPOIYKTHI 3aMELICHHUS BOJOPOJA B KHCIOTE Ha
MeTaJul. 3anuchIBaTh (hOpMyIIbl cosieil o BajdeHTHOCTH. HazbIBaTh comu 1o
¢dopmynam. Mcnonbs3zoBaTh Ta0IMILy paCTBOPUMOCTH JUISl XapaKTEPUCTUKU
cBOMCTB cose. [IpoBoauTh pacuérel o popmynam coseit

29

KonuuecTBo BeliecTBa

OOBSACHUATEL MOHATUS «KOJIMYECTBO BEIIECTBAY, «MOIbY, «UHUCIIO
ABorazpo», «MoJsipHast Maccay. PemaTe 3a/1auu ¢ UCIIOJIb30BAaHUEM
MOHSTUN «KOJIMYECTBO BEIIECTBAY», «MOJISIPHAS MACCay, «IHCIIO
ABorazipo»

30

MonsipHblif 00BEM ra3oB

OOBACHATD MOHATHUS ((MOHSIpHBIﬁ 00BEM T a30B», KHOPMAJIbHBIC YCIIOBU)).
PemraTs 3aJa4u C UCIIOJIb30BAHUEM MMOHATHH «KOJIHMISCTBO BE€IICCTBA»,
«MOJISIpHAdg Macca», ((MOHSIpHBIﬁ 00BEM ra3oBy, «4HUCJIO ABora;[po»

31

32

Pacuérbl o xumMuueckum
YpaBHEHHIM

XapakTepru30BaTh KOJTMYECTBEHHYIO CTOPOHY XUMUYECKUX OOBEKTOB U
npoiieccoB. Pemiare 3a1auu ¢ UCMOJIB30BAHUEM MOHSATUN «KOJIMYECTBO
BEIIIECTBAY, «MOJISIPHAS MAccay, «MOJISIPHBIA 00BEM Ta30By, «UUCIIO
ABoraapo»




33 Bopa. OcHoBanus. OOBACHATH MOHATUS OCHOBAHUAY, «IENOUN», «KAUECTBEHHAs peaKLus,
JlaGopartopnast pabora Ne 5 «uHauKaTopy. KinaccupuiupoBars 0CHOBaHHUS IO PACTBOPUMOCTH B BOJIC.
«Pacno3HaBaHue BELIECTB C Onpenensars o GopMyse NPUHAIIEKHOCTb HEOPIraHUYECKUX BEILECTB K
[IOMOIIBIO UHAUKATOPOB) KJIaCCY OCHOBAaHMM. XapaKTEpU30BaTh CBOMCTBA OTAEIBHBIX
npejcTaBuTesiell ocHoBaHui. Vcnonb30BaTh Ta0IMIy PACTBOPUMOCTH JUIS
OIpezesIEeHUs] PACTBOPUMOCTH OCHOBaHUM
34 PactBopsl. MaccoBas nomns OOBSCHATH MOHATHE «MACCOBAS JI0JsI PACTBOPEHHOTO BEIIECTBAY.
pPacTBOPEHHOIO BEUIECTBA VYcraHaBIMBaTh aHAJIOTMU ¢ 00bEMHOMN J0J1€H KOMIIOHEHTOB ra30BOM
cMmecH. PemaTh 3a1auu ¢ UCIIOJIB30BAHUEM NOHSITUN «MaccoBas A0S
AJIEMEHTA B BEILIECTBE», «MACCOBas JOJIS1 PACTBOPEHHOIO BELIECTBAY,
«00BEMHAsS 10T Ta3000pa3HOTO BEIIECTBAY
35 [TpakTnueckas padota Ne 6 Ypok- Pabotats ¢ mabopaTopHBIM 000pyIOBaHHEM U HarpeBaTEIbHBIMU
«[IpuroroBnenue pactBopa | MPAaKTUKyM | MpuOOpamMH B COOTBETCTBUU C IIPABUIAMU TEXHUKU 0€30MaCHOCTH.
C 33JJaHHOM MacCOBOM BrimonuaTe npocTeiiiue npuémMel 00palieHus ¢ 1abopaTOpHbIM
JI0JIEN paCTBOPEHHOTO 000pyI0BaHUEM: C MEPHBIM LIWJIMHAPOM , Becamu. Habmoats 3a
BELIECTBA» CBOMCTBaMM BEILECTB U SIBJICHUAMH, IPOUCXOIAIINMH C BEIIECTBAMHU.
OnuchIBaTh XUMUYECKUN IKCIIEPUMEHT C ITOMOIIBIO PYCCKOTO (POIHOTO)
A3bIKA U A3bIKA XUMHUH. COCTaBIIATh OTYETHI 110 PE3yJIbTaTaM
MIPOBEAEHHOTO SKCIIEPUMEHTA. | 0OTOBUTH pacTBOPHI € ONpeAeIEHHON
MaccoBOM J0J1el pacTBOPEHHOTO BelleCTBA. BhIMONHATE Oe30nacHble B
JIOMAIITHUX YCIIOBUSX SKCIIEPUMEHTBI, IPOBOINUTH HAOIIOEHUS 32 POCTOM
KkpuctamioB. OGopMIIATE OTYET O MPOJIETaHHON PabOTEe ¢ MOMOILBIO
pyccKoro (poAHOro) si3blKa M S3bIKa XUMUU
36 O6061enHue u Vpok-urpa | IIpumeHeHne 3HaHUH, OITYYEHHBIX IPH U3YYEHUH TEMBI, IPU
CUCTEMATH3alMsl 3HAaHUM 110 BBINOJIHEHUH J1a00paTOPHBIX OIBITOB; PACKPHITHE CMbICIIA BayKHEHIIINX
TeMe «BaxHenmue W3YYEHHBIX ITOHATHHN.
IIPEJICTaBUTENN
HEOPraHMYECKUX BEILECTB.
KonuuectBeHHble
OTHONICHUSI B XUMHI»
37 Konrponbnas padora Ne 2 o Teme «BaxkHeiine npencTaBuTeNn HEOpraHMuecKux BemiecTs. KomamuecTBeHHbIe
OTHONICHHUSI B XUMHI»
Pa3nes 3. OcHOBHBIE KJIACCHI HCOPTAHMYECKHX COCJUHEHH I
38 Oxcuppl, ux OOBSACHATH MOHATHUS «HECOIEO00Pa3yIOLINE OKCHIIBI», «COIeo0pas3yrolye

KJaccuukamnus u
XUMUYECKHUE CBOMCTBA

OKCHIBID», KOCHOBHBIC OKCUIBI», «KHCJIOTHBIC OKCHABI. XapaKTemeBaTL
06]].[1/16 XHUMHYECKHE CBOMCTBA coneo6pa3y10nmx OKCHJO0B (KI/ICHOTHBIX n
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OCHOBHBIX). COCTaBJIATh YPABHEHUS PEaKLUH C y4aCTUEM OKCHUIOB.
HaGnronate ¥ ONKCHIBATH C TOMOIIBIO PYCCKOTO (POAHOTO) S3bIKA U
A3bIKa XUMUH PEAKIMH € ydacTueM OKkcuoB. [IoBoauTs ¢ cobioaenrnem
MPaBUJI TEXHUKU OE€30MTACHOCTH OTIBITHI, TOATBEPKAAIOIINE XUMUYECKHE
CBOMCTBA OKCUJIOB

40 OcHoOBaHus1, UX CocTaBisATh ypaBHEHUS PEaKIIUi ¢ ydacTueM ocHOBaHui. HabmronaTs u
KIIacCU(pUKaLUS U ONUCHIBATh PEAKIIUU C yYACTUEM OCHOBAHUM C MOMOIIBIO PYCCKOTO
XUMHUYECKHE CBONCTBA (ponHOTO) sI3bIKA U A3bIKA XUMUH. [IpOBOIUTH OMBITHI, MOATBEPIKIAIOIINE
XUMHUYECKHE CBOMCTBA OCHOBAHUM, C COOJIIO/ICHUEM MTPABUIT TEXHUKHU
0e30macHOCTH
41 OcHoBaHu4.
JlabGopaTtopHnast pabota Ne 6
«[lony4yenue ruipokcuaa
meau (1) u ero
B3aMMOJICIICTBHE C
KHCJIOTOI
42 Kucnorsl, nx XapakTepu3oBaTh 001Me XUMUYECKUE CBOKCTBA KUCIOT. COCTaBIATh
KITacCU(HKALHS 1 ypaBHEHUS PEaKIMii ¢ ydacTheM KuciaoT. HalmoaaTe u onuckBaTh C
XMMUYECKHE CBOHCTBA HIOMOIIBIO PYCCKOTO (POJHOIO) A3BIKA M A3bIKA XUMUH PEAKIIUHU C
43 Kucnotsr. ydacTheM KUcaoT. [I[poBOAUTH ONBITHL, MOATBEPKIAIOIINE XUMUYECKUE
Jlaboparoptas pabora Ne 7 CBOICTBa KUCIIOT, C COOIOCHUEM MTPABUII TEXHUKH 0€30MacHOCTH
«B3anmoencTBre KUcioT ¢
MeTaJTaMH
44 Conu, ux knaccupukamnus Pa3nuuarh NOHATUSA «CPEIHUE CONIMY, KKUCIBIE COJINY», KOCHOBHBIE COJIN.
Y XMMUYECKHE CBOMCTBA XapakTepu3oBaTh 0011Me XUMUYecKue cBorcTBa cofiell. CocTaBIsATh
YpaBHEHHUS PEAKIIUU C y4acTHueM cojieil. Habmronate u onuchIBaTh C
45 MTOMOMUIBIO PYCCKOTO (POJIHOTO) A3bIKA U A3bIKa XMMHH PEAKIIUH C
ydactreMm cojei. [IpoBouTh OnbIThI, MOATBEPKAAIOIINE XUMUUECKIE
CBOMCTBA COJICH, C COOJIFOICHUEM MIPABUIJI TEXHUKH 0€30MMaCHOCTH
46 I'eneTndeckas cBA3b MeXAy | Ypok-nekuus | XapakTepu30BaTh MOHATHE «T€HETHYECKUH psi». MimooctpupoBaTh

KJIaCCaMU HEOPraHUYECKUX
COeTUHEHNN

FCHCTUYCCKYIO CBA3b MCIKY BCIICCTBAMU: ITPOCTOC BCUICCTBO - OKCHUJ -
THAPOKCHUA - COJIb. 3anucrIBaTh YpaBHCHHA PEAKIUU, COOTBETCTBYIOIINX
OCICA0BATCIbHOCTHU (I_ICHO‘-IKC) npeBpameHHﬁ HCOPTaHNYCCKUX




BCIICCTB Pa3JIMYHBIX KJIACCOB

47 [TpakTrueckas pabora No 7 YMeTh oOpamathses ¢ 1a00paTOpHBIM 000PYI0OBAaHUEM U
«Pemenue HarpeBaTeJIbHBIMU PUOOPAMU B COOTBETCTBHH C TIPABUIIAMHU TEXHUKHU
9KCHEPUMEHTAIBHBIX 3aa4 Oe3onacHocTU. PacriozHaBaTh HEKOTOpbIE aHMOHBI U KaTHOHBI. Habmonats
110 TeMe «OCHOBHBIE CBOICTBA 3JIEKTPOIMTOB U IMPOUCXOASILUX C HUMU siBiIeHU. Habmonate u
KJIaCChl HEOPTaHUYECKUX OIUCHIBATH C OMOILBIO PYCCKOIO (POJIHOTO) SI3bIKA U SI3bIKA XUMUHU
COEIMHEHUI peaKIuy C y4acTUEM 3JIEKTPOJUTOB. POPMYIMPOBATH BBIBOJIBI 110
pe3ysbTaTtaM NPOBEAEHHOIO SKCIIEPUMEHTA
48 O06006uenne u VYpok-cmopt | [IpumeHenne 3HaHUN, IOTYYEHHBIX IPU U3YUYEHUU TEMBI, IPU
cucTeMaTHh3anus 3HaHUH 1o 3HaHUH BBINOJIHEHUH J1a00paTOPHBIX OIBITOB; PACKPHITHE CMbICIIA BaKHEHIINX
TeMe «OCHOBHBIE KJIACChI W3Y4YEHHBIX TOHATHH.
HEOPraHMYeCKuX
COCTMHEHUIN»
49 KonrtponbHas pabora Ne 3 no teme «OCHOBHbIE KJIACCHI HEOPIAHUYECKUX COCIMHEHHI
Pa3nes 4. Ilepuoguyeckuii 3aK0H M IepuoANYecKasi cucTeMa XuMHu4ecKux 3j1eMeHToB /[.M.Menpeneesa. CTpoenue aroma
50 EcrecTBeHHBIE CEMENCTBA OOBACHATH MPU3HAKHU, [I03BOJISIOLINE OOBbEIUHATH TPYIIIBI 3JIEMEHTOB B
XUMHYECKHX 3JIEMEHTOB. €CTEeCTBEHHbIE ceMeiicTBa. PackppiBaTh XUMHUYECKUN CMBICI(3TUMOJIOTHIO)
AMOTEpHOCTS. Ha3BaHMUH €CTECTBEHHBIX CEMENCTB. ApryMEHTUPOBATH OTHOCUTEIBHOCTD
JlaGopatopHnast pabora Ne 8 Ha3BaHUS «MHEPTHBIE ra3bl». OOBACHATH MOHATHE «aM(pOTEPHbIE
«[lonyuyenue ampoTepHoro coenuHeHus». HabmonaTe 1 ONMUCHIBaTh peakiiuy MKy BELIECTBAMHU C
TUAPOKCUIA U MOMOILBIO PYCCKOT'O (POJIHOTO) sI3bIKA U SI3bIKA XMMHUHU. XapaKTepU30BaTh
HCCIIEIOBAHUE €r0 JIBOMICTBEHHBIN XapaKkTep CBONCTB aM(pOTEPHBIX OKCUJIOB U TUAPOKCUIOB.
CBOICTBY» ITpoBOANTDH ONBITHI 110 MOTYYEHHUIO U MTOATBEPKACHNUIO XUMHUUECKHUX
CBOMCTB aM(OTEPHBIX OKCUIOB U THIPOKCHJIOB C COOJIIOJIEHUEM MPABUIT
TE€XHUKU 0€30MaCHOCTH
ol OTKpBITHE TIEPUOANYECKOTO Ypok- Pa3znuyarh ecTecTBEHHYIO U UCKYCCTBEHHYIO Kilaccupukanuu. OObSICHATD,
3akoHa /1. 1. MHCIICHUPOBKa| ToYeMy MepHOAMYECKHUI 3aKOH OTHOCAT K €CTECTBEHHOM Kiaccudukanuu.
MenneneeBbiM MonenrpoBaTh XUMHUYECKHE 3aKOHOMEPHOCTH, BBIJIEIISAS CYIIECTBEHHBIE
XapaKTepUCTUKH O0BEKTA U MPEACTABIISAL UX B IPOCTPAHCTBEHHO-
rpaduyecKkoil MM 3HAKOBO-CUMBOJMYECKOU hopme
52 OcHOBHBIE CBEICHHUS O OOBACHATD, UTO TAKOE KIIPOTOHY, KHEUTPOH, «IJIEKTPOHY, «XUMUYECKHH
CTPOEHUH aTOMOB AIIEMEHT». «MaccoBO€ Yucio». ONMUChIBaTh CTPOEHHUE SApa aToMa,
UCIOJIb3YS IEPUOIUUECKYIO CUCTEMY XUMHUUYECKUX 31eMeHTOB 1. 1.
MenneneeBa. [lonydars nHGOpMAINIO TTO XUMUH U3 Pa3TMYHBIX
VICTOYHUKOB, AHAJIM3UPOBATH €€
53 CTpoeHHE IEKTPOHHBIX [Tpo6aemublii | OOBSICHATH HOHSATHE «3JEKTPOHHBIN CIIOM», UIH «IHEPreTHYECKHI




000JI0YEK aTOMOB

YPOK

ypoBeHb». COCTaBIIATh CXEMbI PaCpeAEICHUs JIEKTPOHOB 110
AJIEKTPOHHBIM CIIOSIM B 3JIEKTPOHHOI 000JI0UKe

54 Ilepuonnueckas cucrema PackpbIBaTh (pr3HUECKHIl CMBICI MOPSAKOBOIO HOMEPAa XUMUYECKOTO
XUMHUYECKHX 3JIeMeHTOB /1. 3JIEMEHTa, HoMepa neproja u Homepa rpynibl. O0bsACHATh
N. MenneneeBa 3aKOHOMEPHOCTU U3MEHEHUS METAJNINYECKUX U HEMETAJUIMYECKUX
CBOMCTB XUMUYECKUX IEMEHTOB M UX COCIUHEHHUH B IEPHOJAX U IPYyNIIax
55 XapakTepucTUKa 3JeMeHTa | Ypok-auainor | XapakTepru30BaTh XMMUYECKHUE dJIEMEHTHI 1-3-T0 MepruoJIoB M0 UX
IO €ro IOJIOKEHHUIO B IIOJIO’KEHHUIO B IEPUOJUYECKON CUCTEME XUMUYECKHX IeMeHTOB [I. 1.
56 MEPUOJNYECKON CUCTEME MeneneeBa. ApryMeHTUPOBATh CBOMCTBA OKCHUIOB U THJIPOKCHIOB
METAJIJIOB U HEMETAJIJIOB IIOCPEICTBOM YPABHEHHH PEAKIUU
57 3HavyeHue nepuoanueckoro | Ypok-6ecena | OnpenensTe HCTOUHUKY XUMHUECKoi nHpopmanuu. [TomydaTs
3aKOHA U MEPUOJAUYECKON HE00X01UMYI0 HH(POPMALIMIO U3 PA3JIMYHBIX UICTOUHUKOB, aHAJIM3UPOBATh
CUCTEMbI XMMHUYECKUX e€, opopMIIsITh MH(GOPMAIMOHHEII MTPOAYKT, IPE3CHTOBATh €r0, BECTH
anemenTos /l. U. HAy4YHYIO TUCKYCCHUIO, OTCTauBaTh CBOIO TOUKY 3PEHUS WIN
Menpeneena KOPPEKTUPOBATH €€
Paznen 5. Xumnueckasi cBsizb. OKHCIUTETbHO—BOCCTAHOBUTEIbHbIE PeaKIIUU
58 HonHas XxuMu4ecKast CBs3b OOBACHATH YTO TAaKOE UOHHAS CBSI3b, HOHBI. XapaKTEPHU30BaTh MEXaHU3M
00pa3oBaHus HOHHOM cBsI3U. COCTaBIATh CXEMbI 00pa30BaHUsI HOHHOMN
cBsA3M. Mcnonp30BaTh 3HaKOBOE MoJienupoBanue. ONpenensaTh THII
XUMHUYECKOHN CBS3M 110 GOpMYyJIe BEIIECTBA. IPUBOAUTH IPUMEPHI BEILIECTB
C MOHHOM CBSI3bI0. Y CTaHABIIMBATH IPUYNHHO-CIIEACTBEHHBIE CBSI3U MEXIY
COCTaBOM BEULIECTBA U BUJIOM XUMHYECKOU CBS3H, MEKIY HOHHOM CBA3BIO
U KPUCTAIIMYECKUM CTPOCHHMEM BEIIEeCTBa U €ro PU3NUEeCKUMHU
CBOMCTBAMH
59 KoBajneHTHas xumudeckast OOBACHATH MOHATHUS «KOBAJIEHTHAS CBA3b), «BAJIEHTHOCTH». COCTaBIATh
CBSI3b CXeMbl 00pa30BaHMsI KOBAJIECHTHOW HEMOJSPHON XUMUYECKON CBS3H.
Hcnonbp30BaTh 3HaKOBOE MoAenupoBanue. OnpenensTb TUII XUMHYECKON
CBS3M 10 opMyJie BEIIeCTBA. IPUBOJUTH PUMEPHI BEIIECTB C
KOBaJICHTHOM CBS3b0. Y CTaHABJIMBATh IPUYUHHO-CIIEACTBEHHBIE CBSI3U
MEXy COCTaBOM BEILIECTBA U BUJIOM XUMUYECKOH CBS3H, MEXKY
KOBaJICHTHOM CBS3bI0 M KPUCTAININYECKUM CTPOCHUEM BEIIECTBA, MEXIY
KPUCTAJIMYECKHM CTPOEHUEM BEIIECTBA U €ro PU3NYECKUMU CBOWCTBAMU
60 KoBasneHnTHas HenossspHas Ypok- OOBSACHATH MOHATHUS «KOBAJIEHTHAS MOJISIPHAS CBSI3bY, «QJIEKTPO-
Y TIOJISIPHAsE XUMHAYECKAsT CEMHHAp | OTPHULATEIBHOCTHY», «BO3TOHKa», UM «CyOnumanus». COCTaBIsATh CXEMbI

CBA3b

06p330BaHI/I}I KOBaJICHTHOM HOJ'IHpHOfI XUMHYECKOM CB3U. Mconp30BaTh
3HAaKOBOC MOJCIUPOBAHHE. XapaKTepnsoBaTb MEXaHHU3M O6p2130BaHI/I$I




MOJISIPHON KOBaJICHTHOM CBSI3U. ONpeneisiTh TUIl XUMUYECKON CBSI3H MO
dbopmyre BemiecTa. [IprBOIUTE MpUMEPHI BEMIECTB ¢ KOBAJICHTHOMN
MOJISIPHOM CBSA3BI0. Y CTaHABIIMBATh MPUYMHHO-CIICICTBEHHBIC CBSI3U
MEXy COCTaBOM BEIIECTBA U BUJIOM XUMUYECKOH CBS3H, MEXKY
KOBAJICHTHOM CBSI3bI0 U KPUCTAJUTMYECKUM CTPOCHHUEM BEIIECTBA, MEXKIY
KPUCTATTMYECKAM CTPOCHUEM BEIIECTBA U €T0 PU3NYSCKUMU CBOMCTBAMU.
CocraBnsath GpopMyIibl OMHAPHBIX COSTUHEHUM 110 BaJICHTHOCTH H
HAXOJUTh BAJIECHTHOCTH 3JIEMEHTOB 10 opMysie OMHAPHOTO COCTUHEHUSI.
Hcnonb30BaTh MaTepuaabHOE MOJICTUPOBAHKE

61

Merannuueckas
XUMHUYECKAA CBS3b

OOBACHATE UTO TaKOE MeTaluIn4uecKas cBsi3b. COCTaBISITh CXEMBI
00pa3oBaHUs METANIMYECKOW XUMUYECKON CBsI3U. Vcnoybp30BaTh
3HAKOBOE MOJICIIMPOBAHKE. XapaKTePHU30BaTh MEXaHU3M 00pa30BaHUS
MeTaJIITNYeCKO CBs3H. OnpenensTh TUI XUMUYECKOU CBSI3U MO (opMmyIie
BemecTBa. [IpuBOAUTE MpUMEPHI BEIIECTB C METANIMYECKON CBSI3bIO.
VYcraHaBnMBaTh NPUUMHHO-CIIEICTBEHHYIO CBSI3H MEK]ly COCTaBOM
BEILIECTBA U BUJIOM XUMHUYECKOM CBSI3HM, MEKIY METALUTUYECKON CBA3BIO U
KPUCTATTNYECKUM CTPOCHUEM BEIIECTBA, MEXY KPUCTATUIMYECKUM
CTPOSHHUEM BEIIECTBA U €0 (PU3NIeCKIUME CBOMCTBaMU. Vcrmonp30BaTh
MaTepualbHOE MOJEIHPOBAHNE

62

CreneHp OKUCIECHUSI

OOBACHATH MOHITUS «CTETIEHb OKUCIICHUS», «BATCHTHOCTHY. COCTaBIATH
(dbopMysbl OMHAPHBIX COSAMHEHUI Ha OCHOBE 001IIEeT0 crocoba nux
Ha3BaHuii. CpaBHUBATH BAJIEHTHOCTh U CTENIEHh OKUCIICHHUSI.
PaccuuThIBaTh CTENIEHN OKUCIIEHUS IO POpMYIaM XUMHUYECKUX
COEIMHEHUN

63

64

OKHUCITUTENBHO-
BOCCTAHOBUTEJILHBIE
peakuu

OOBACHATH MOHITUS «OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKIIUN»,
«OKHCIIUTEIIb), «BOCCTAHOBUTEIDY, KOKUCICHUEY, «BOCCTAHOBIICHUE.
KnaccugpunupoBaTe XUMHUYECKHE pEAKLIUU MO IPU3HAKY U3MEHEHUS
CTENIEHEW OKUCIIEHMS 211EMEHTOB. ONpeaensiTe OKUCINUTED U
BOCCTAHOBUTEIb, TPOLECCHI OKUCIICHNS U BOCCTAaHOBJIECHHUS. Vcromb30BaTh
3HAKOBOE MOJICIUPOBAHUE

65

O06o0menre 1 cucTeMaTr3als 3HaHuit mo TemaM «lleproaudecknii 3aK0H ¥ IEPUOUIECKAs CHCTEMa XUMHUYECKHUX
sanemeHToB /. 1. MenaeneeBa. CTpoeHue aroma» U «XuMHuueckasi cBa3b. OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE

peaKIum

66

KonTponbnas padorta Ne 4 mo remam «llepuonndeckuit 3aKoH U epruoguveckasi cucreMa XuMudeckux anementon Jl. .
Menpeneesa. CTpoeHue atoma» U «XUMHYECKas CBA3b. OKUCINTEIbHO-BOCCTAHOBUTENBHbBIE PEAKIIHID)
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0O0001EeHue 1
cucTeMaTu3anys 3HaHul 3a

Kypc

68

IIpomexyrounas arrecranus. TectupoBanue




VY4eOHO-TeMaTH4eCKOe IIIaHUPOBAHHE

Ne Pa3znena Hassanue paznena KomanuectBo
(Moyns, 4acoB
0J10KQ)
1 [ToBTOpeHue u 06001IeHNE CBEICHUH TI0 KypCy 8 Kilacca 5)
2 XHUMHYECKUE PEAKIIUN B PACTBOPAX AJICKTPOJIUTOB 10
3 Hewmerasnibl U UX cOeTMHEHUS 26
4 MerTaJuisl ¥ UX COEIUHEHUS 18
5 XUMUS 1 OKpYIKaromas cpeaa 2
6 O060011eHre 3HAaHWH 110 XMMUHU Kypca OCHOBHOM IHIKOJIBI. 7
ITonroroBka k OCHOBHOMY rOCYJJapCTBEHHOMY IK3aMEHY
Bcero gacos 68
KanennapHo-temaTndeckoe njiaHUPOBaHHE
9 kJaacc
Ne ypoka | Jlara npoBeneHus ypoka
TMnar | daxr Tamn Paxs Tema ypoka dopma 3aHATUA XapakTepruCcTHKAa OCHOBHBIX BUJOB JAECSATEIbHOCTH
Pasnea 1. [loBTropenne n 00001eHne cBeleHUI 0 Kypcy 8 kiaacca. XMMH4YecKHe peakuuu
1 Knaccudukanus VYpok-6ecena | XapakTepu3oBaTh OKCH/IbI, THAPOKCH bl (OCHOBAaHHUS, aM(pOTEpHbIE

HEOPraHMYECKHUX BEIIECTB U THJIPOKCUIBI, KUCTIOPOJCOAEPIKAIINE KUCIOTHI) M COJH MO TJIaHy:

WX HOMCHKJIaTypa cocCTaB, CItoco0bI 00pa30BaHMs HA3BAHUM, XapaKTePHBIC CBOWCTBA U
nonyuenue. KnaccuduunpoBars OKCHIIBI, THIPOKCUBI (OCHOBAHUS,
amM(OoTepHBIC THIPOKCHIBI, KHCIOPOCOACPKAIINE KUCIOTHI) U COJIH T10
pa3IMYHBIM MPU3HAKaM. YMETh MMOATBEPKIATh XapaKTePUCTUKY
OTJICNTBHBIX MPEJICTABUTENICH KIIACCOB HEOPTaHMYECKUX BEIICCTB
YpaBHEHUSMH COOTBETCTBYIOLIUX peakiuii. PacKppIBaTh T€HETHUECKYIO
CBSI3b MY KJIaCCaMH HEOPTaHUICCKUX COCTMHECHUN

2 XVUMHYECKUEe PEAKITUN B UX OOBACHATH TIOHATHS «XUMHUYECKAs PEAKIIHS», «PCAKIIUU COCTUHCHHS,

MpU3HAKU «pEaKInU PA3IOKEHU», «PEaKINH 0OMEHay, «PEaKINH 3aMEIICHUS,
«peakIny HEUTPATN3AINN», «IK30TCPMHUISCKHE PEAKITUN,
(OHAOTEPMUYECKUE PEAKIIUNY, «OOpATHMBIE PEaKIIHI, KHE0OpaTuMble
peaKInm», OKHCIUTSIIBHO-BOCCTAHOBUTEIHHBIC PEAKIIHI,




Knaccudukarus
XUMUYECKUX PEaKIUil 110
Pa3IMYHbIM OCHOBaHUSIM

Ypok-
KOoH(DepeHIIHs

«TOMOT'€HHBIE PEAKLIUN», «I€TEPOreHHbIC PEAKLIUN», «KATATUTHUECKUE
peaKImny», «HEKaTAIMTHYECKUE PEAKLUN, «TeTIOBOM 3 dexT
XUMH4eckoi peakiumn». KinaccuduuupoBars XuMH4eCKHUe peakLiuu 110
pa3IMYHbIM OCHOBaHUAM. OTpenensTh OKUCIUTENb U BOCCTAHOBUTEND,
IPOLIECChl OKUCIIEHUS U BoccTaHoBieHMs. Halutonars U onuceiBaTh
peaKuu MEX]y BELLIECTBAMU C IIOMOIBIO PYCCKOTO (POIHOIO) s3bIKa U
A3bIKA XUMHUU

[TonsiTue o ckopoctu
XAMHYECKON peakiuu

Ypoxk-cemunap

OOBSCHATH, UTO TAKOE CKOPOCTh XMMUYECKOH PEAKIIMH.
ApryMeHTHpPOBATh BHIOOD €AMHUI] U3MEPEHUS CKOPOCTH PEAKIIHH.
YcranaBnMBaTh MPUYUHHO-CIICICTBEHHBIE CBSA3H PA3JIMYHBIX (PaKTOPOB
U CKOPOCTH XMMHUYECKHX peakuuii. Habmonarh u onuchBaTh peakiuu

Karanutnueckue
MEX/1y BEIIECTBAMU C TTOMOIILI0 PYCCKOTO (POAHOTO) SI3bIKA U SA3bIKA
XUMUYECKHUE PEaKITUU.
K XUMUU. [TpOBOAUTE OIBITHI, MOATBEPKAAOIINE 3aBUCUMOCTh CKOPOCTH
arajns .
XUMHYECKOM peakluy OT Pa3IMYHBIX (PaKTOPOB
Pa3nen 2. XumMu4ecKHe peakiiui B pacTBOpPax
DIIEKTPOJIUTHYECKAS VYpoxk-neknusa | XapakTepu3oBaTh NOHATUS «AJIEKTPOIUTHYECKAS JUCCOLUALIUSY,
JTUCCOLIHALINAS «OIEKTPOIUTHIY, «HEIEKTPOJIUTH». YCTaHABIUBATH TPUUUHHO-

CJICACTBCHHBIC CBA3U MCIKIY HpHpO,Z[OfI QJICKTPOJINTA U CTCIICHBIO €T'O
JUCCOITUAIINY. YCTaHABINBATh MNPUYIUHHO-CIICACTBCHHBIC CBA3U MCKIY
TUIIOM XMMHYECKOM CBS3HU B QJICKTPOJIMTE U MEXaHHU3MOM €I'0
JUcCconanuu

OCHOBHBIE TIOJIOXKEHUS
TEOPHH JIEKTPOIUTHYECKON
nuccormaruu (TO/I)

XapakTepu30BaTh MOHATUS «CTENEHb AUCCOLMALIMIY, «CUIIbHbBIE
ANEKTPOIUTHI», «CIa0bIe AMEKTPOITUTH», «KKATUOHBDY, «AaHUOHBI,
«KHUCJOTBI», «OCHOBAHUS, «COIU». COCTaBIATh ypaBHEHUS
ANEKTPOJIMTUYECKON JUCCOLUALIMN KUCIIOT, OCHOBAHUM U COJIEH.
NnnroctpupoBark mpuMepamMu OCHOBHBIE MOJIOKEHHUSI TEOPUHU
ANEKTPOTUTHIECCKON TUCCOIMAIU. Pa3nmuyarh KOMIOHEHTHI
JTIOKA3aTeNbCTB (Te3UCOB, aprTyMEHTOB M (JOPMBI JT0KA3aTEIbCTBA)

Kucnots B cBeTe TO/I.
JlaGoparopHas pabota Ne 1
«[Tomyuenue rumpokcuaa
meau(Il) u ero
B3aMMOJICHCTBHE C

Pa3JIMYHbIMU KUCIIOTAMM

XapakTepr30BaTh 00IINEe XUMUYECKHE CBOMCTBA KUCIIOT C TTO3UIIANA
TEOPHH IEKTPOIUTUYECKOHN auccounannu. CoCcTaBIsITh
MOJIEKYJIIPHBIE, TTOJTHBIE U COKPAIIEHHBIE HOHHBIE YPABHEHUS PEAKIU
C y4acTUEM KHUCIIOT. ApryMEHTUPOBATH BOBMOKHOCTb MPOTEKAHUS
peakIuil ¢ yqaCTHEM KHUCIIOT Ha OCHOBE ITpaBuia bepromie u psaga
AKTUBHOCTH METAJJIOB. [IpOBOIUTH ONBITHI, TOATBEPKIALOLIUE




XHUMHUYEeCcKHe CBOMCTBA
KHCJIOT KaK 3JI€KTPOJIUTOB.
JlaGoparopnas pabora Ne 2
«B3aumoaencTBUe KUCIIOT C
MeTaIaMM»

XMMHUYECKHE CBOICTBA KUCIIOT, C COOIOICHUEM MPaBUII TEXHUKHU
6e3onacHoctu. HabmonaTs v ONUCHIBATh PEAKIMK C Y4aCTHEM KHCIIOT C
MOMOIIbIO PYCCKOTO (POAHOTO) SI3bIKA U A3bIKA XUMHH

10 XUMHYECKHE CBOMCTBA CocTaBisTh MOJIEKYISIPHBIE, MOJTHBIE  COKpAIIEHHbIE HOHHBIE
OCHOBAHUH KaKk YpaBHEHHUs peakLuil C y4acCTUEM OCHOBAHUN. APTyMEHTUPOBATh
AIIEKTPOJIUTOB BO3MOXKHOCTbH MPOTEKAHHUS PEAKIMIl C yuacTHEM OCHOBAaHUI Ha OCHOBE
npasuia bepromte. [IpoBOANTE ONBITHI, TOATBEPKAAIONINE XUMUYECKUE
CBOWCTBa OCHOBaHUi1, C COOTIOICHUEM TPABUII TEXHUKH O€301TaCHOCTH.
Habmronaths 1 OnuChIBaTh peaKIMU C YYACTHEM KHUCIIOT C TOMOIIIbIO
PYCCKOTO (POTHOTO) S3BIKA H S3bIKA XUMHH
11 XUMHYECKHE CBOMCTBA XapakTepru30BaTh O0IIHE XMMHYSCKHE CBOMCTBA COJICH C TIO3HIIHIA
COJIeHl KaK ANEKTPOJIUTOB TEOPHUH EKTPOIUTHYECKON nucconuanuu. CocTaBisiTh
MOJICKYJISIPHBIE, TIOJHBIE U COKpAIEHHBIC HOHHBIE YPAaBHEHUS PEaKIHi
C y4acTheM cojieii. ApryMeHTHUPOBaTh BOZMOKHOCTh MPOTEKAHUS
peaKuuii C yyacTHEM CoJIeld Ha OCHOBE IpaBmiia beproie. [IpoBoauts
OTIBITHI, TOJATBEPKAAIOIINE XUMUUECKHE CBOICTBA COJIEH, C
coOmIoICHNEM TIPaBUII TEXHUKH Oe3omacHoctu. Habmonats u
OIUCHIBATh PEAKIMH C YIACTHEM COJIEH ¢ TIOMOIIBIO PYCCKOTO (POIHOTO)
SI3BIKA W SI3BIKA XUMUH
12 [TonsTHe 0 rUApOIM3E VYpok-nekuust | YcTaHaBIMBaTh 3aBUCUMOCTbh MEX/1Y COCTaBOM COJIU M XapaKTepoM eé
coneit TUIpON3a. AHAJIM3UPOBATE CPEAY PACTBOPA COJIU C IIOMOIIBIO
MHAUKATOpoB. [IpOrHO3MpoOBaTh THI MMJIPOJIN3A COIM HA OCHOBE
a”Hasin3a e€ GopMyIbl
13 [Tpaktuyeckas pabora Ne 1 VYMmeTh o0pamiarscs ¢ 1a00paTopHbIM 00OPYIOBaHUEM U
«Pemrenne HarpeBaTebHBIMU MPUOOPAaMU B COOTBETCTBUU C MPABHIIAMH TEXHUKU
HKCIIEPUMEHTAIBHBIX 3a/1a4 6e3onacHoctu. Habmonats cBoiicTBa anekTponutoB. Habmronare u
1o TeMe OIHCHIBATH C TIOMOIIBIO PYCCKOTO (POITHOTO) SI3bIKA U SI3bIKA XUMUHU
«DNEKTPOTUTHYECKAS PEaKIMU C y4acTHEM IEKTPOIUTOB. D@OPMYIHpOBaTh BBIBO/IBI 110
JIUCCOLIAAITUS pe3ynbTaTtaM MpoBEAEHHOTO YKCIIEPIMEHTA
14 O6o0menue n Ypok-urpa [TpoBOaUTE OIIEHKY COOCTBEHHBIX IOCTHIKEHUN B YCBOCHUH TEMBI.

cucTeMaru3alus 3HaHUH 110
TeMe «XUMHYECKHE
peaKkuuu B pacTBOpax
AIIEKTPOJIMTOBY

KoppekTupoBarh cBOM 3HaHHS B COOTBETCTBUH C TUIAHUPYEMBIM
pesynbraroM. [lonydyars XuMHUECKyI0 HH(GOPMAIUIO U3 Pa3IMUHbIX
UCTOUHUKOB. [IpencTaBnaTe nHOpMaLHIO 10 TeMe «XUMUYEeCKUe
PEAKIMH B PACTBOPAX IEKTPOJIUTOBY B BUAE TAOIHIL, CXEM, OTOPHOTO




KOHCIIEKTa, B TOM 4ucJje ¢ npuMenenueM cpeacts MKT
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KonTponsHas padora Ne 1 o Teme
«XUMUYECKHE PEeaKIuu B PaCTBOpax
JJIEKTPOJIUTOBY

Pa3nen 3. HeMeTaaasl U X

COCAMHCHUS
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OO6m1as xapakTepucTuKa Ypok-0ecena
HEMETAJIJIOB

OOBACHSATH, 4TO TAKOE HEMETAIIBI. XapaKTePHU30BaTh XUMUICCKUE
AJIEMEHTHl — HEMETAJIIbl U CTPOCHHUE, PU3HUCCKUE U XUMHYECKHE
CBOWCTBA MPOCTHIX BEHIECTB — HeMeTAIIOB. OOBSCHATH 3aBUCHMOCTD
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB (MJIH MPECKA3bIBATh
CBOMCTBA) 3JIEMEHTOB-HEMETAJIJIOB OT UX MOJOXKEHHUS B IEPUOTUICCKOM
cucTeMe XxuMuueckux syemMenToB . M. MeHnaeneeBa. YcTaHaBIMBaTh
MIPUYMHHO-CIIEICTBEHHBIE CBA3U MEK]ly CTPOEHHUEM aroMa, XUMHYECKOMN
CBSI3bI0, TUIIOM KPUCTAJUIMYECKOM PENIETKM HEMETaJlJIa U €T0
COCTMHEHUH 1 (PU3MYIECKUMU CBOKMCTBAMU JIAHHOTO HEMETaJlIa ¥ €T
coenuHeHUH. [[oKa3pIBaTh OTHOCHTEIBHOCTD MOHATHI «METAI» U
«HEMETaJI»
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OO11ast XxapaKTepUCTHKA
aneMeHToB VIIA-rpynmsl
— raJIOTeHOB

XapakTepHu30Barh CTpOCHHE, (pU3nvecKne 1 XUMHYECKHE CBOICTBA,
MOJTy4YeHUE U IPUMEHEHHE TaJIOTEHOB B IJIaHE O0IIET0, 0COOEHHOTO U
eIMHUYHOTO. YCTaHaBIMBATh IPUUNHHO-CIIEICTBEHHBIE CBA3H MEXKIY
CTPOCHHEM aToMa, XUMHYECKON CBA3BI0, TUIIOM KpI/ICTaHHquCKOﬁ
PELIETKH Yy TaJIOreHOB U (PU3NUYECKUMHU M XUMHUUECKUMHU CBOHCTBaMU
OTHUX BCUICCTB
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CoenMHEeHHS TaJIOTCHOB.
JlaboparopHas padora Ne 3
«Pacno3HaBaHue rajoreHu -
NOHOB»

XapakTepHu30BaTh C UCIOIb30BAHUEM PYCCKOTO (POIHOTO) SI3bIKA U
A3bIKa XUMHH COCTaB, PU3NYECKNE U XUMUYECKHE CBOWCTBA, MOTYYEHHE
Y IPUMEHEHUE COCIMHEHNUH rajoreHoB. Ha3biBaTh coeTMHEHNS
raJIOTEHOB 10 (POPMYJIE U COCTABIATH ()OPMYJIBI IO UX HA3BAHUIO.
YcraHaBnuBaTh NPUUUHHO-CIIEACTBEHHBIE CBA3U MEKIY XMMHYECKON
CBA3BIO M TUIIOM KPUCTAJUIMYECKON PEMIETKU B COEAMHEHUSAX IaJOT€HOB
U QU3NYECKUMHU U XMMUYECKUMH CBOMCTBAMH 3THX BEILIECTB.
[IpoBonuTh, HAOMIOAATH U OMHUCHIBATH XUMHUECKHM SKCIIEPUMEHT 10
pacro3HaBaHUIO IaJIOTEHU-MOHOB C COOIIOICHUEM NMPABUI TEXHUKH
0e301acHOCTH. BBIMOTHATE pacu€Thl 10 XUMUYECKUM (hopMysam U
YPAaBHEHUSM peaKLUil, IPOTEKAIOIIUX C YYaCTUEM COCIUHEHUIN
raJIOTEHOB
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15.11.2021

[Tpaktuueckas padora Ne 2

YMmeTh oOpaniarecs ¢ 1a00paTopHbIM 000PYIOBAaHUEM U




«/3yueHue CBOMCTB COJISTHOM
KHUCJIOTBD)

HarpeBaTeJbHbIMU IPUOOPAMU B COOTBETCTBUU C IIPABUIIAMU TEXHUKHU
6e3onacuoctu. Habmonars cBOCTBA 3JIEKTPOIUTOB M MTPOUCXOASALIHNX C
HUMHU sABJIeHUH. HabmonaTh 1 ONUCHIBaTh PEAKIIUU C yYaCTHEM
ANIEKTPOJIUTOB € IIOMOILBIO PYCCKOTO (POIHOIO) SA3bIKA U SI3bIKA XUMUHU.
@DopMynupoBaTh BHIBOABI 110 pe3ylbTaraM MPOBEIEHHOTO SIKCIIEPUMEHTA
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OO61as xapakTepucTuKa
aneMeHToB VIA-rpynnel —
xanpkoreHoB. Cepa

JlaBarpb 001IyI0 XapaKTEepUCTUKY aTOMOB, ITPOCTHIX BEIIECTB U
COEIMHEHUM XAJIbKOT€HOB B 3aBUCHMOCTH OT HX IOJIOKECHHS B
MIEPUOJNYECKON crucTemMe. XapaKTepU30BaTh CTPOEHUE, AJUTOTPOIIUIO,
du3HYeCKre U XUMUYECKUE CBOMCTBA, TIOJTYYCHHUE U IPUMECHEHUE CEPHI.
YcranaBiauBaThk MPUYUHHO-CIICICTBEHHBIE CBA3U MEXKITY CTPOCHHUEM
aromMa, XUMHYECKOHU CBA3BIO, TUIIOM KPUCTAJUIMUECKON PEIIETKU CEPBI U
e pU3NICCKUMU M XUMUICCKUMU CBOWCTBAMU. BBIMONHATE pacy&Tsl 1O
XUMHUYECKUM (popMyniaM U YpaBHEHHSIM PEaKIIUi, TPOTEKAIOIINX C
ydactreMm cepsbl. [IpoBoanTh, HAOIIOAATH U OMHUCHIBATD XUMUYECKHUI
SKCIIEPUMEHT 110 TOPEHUIO CEPHI Ha BO3AYXE U B KUCIIOPOJIE C
cOOJII0ICHUEM NPaBUJI TEXHUKH 0€3011aCHOCTH
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CepoBonopoa u Cynbhuab

XapakTepu30oBaTh C UCIOJIb30BAaHUEM PYCCKOTO (POAHOIO0) A3bIKA U
A3bIKA XUMHH COCTaB, GU3NUYECKHE U XUMHUECKHE CBOICTBA, MOIy4YEeHUE
U IPUMEHEHUE COEMHEHUN cephbl B CTENEHN OKucieHus —2. Ha3biBarh
COEJIMHEHUS Cephl B CTENIEHH OKUCIIEHUS —2 10 (popMyIie U COCTaBIATh
(dbopmynbl o UX Ha3BaHUIO. COCTABIATH MOJIEKY/ISIPHBIE U HOHHBIE
YPaBHEHHUs peaKLui, XapaKTepU3yIOIHE XMMUUECKHE CBOMCTBA
COEJIMHEHUH Cepbl B CTENEHU OKHUCIIeHUs —2. ONKUChIBATh MPOLIECCHI
OKHCJIEHHUS-BOCCTAHOBIIEHUS, ONIPENEIATh OKUCIUTEND U
BOCCTaHOBMTEJb M COCTABIIATH 3JIEKTPOHHBIN OallaHC B PEaKIHUIX C
Y4acTHEM CEPBI B CTENIEHU OKUCIICHUS —2. YCTaHaBIMBATh NPUUYNHHO-
CJIEICTBEHHBIE CBSI3U MEX1Y XUMUYECKOW CBA3BIO U TUIIOM
KPUCTAJUINYECKON PEIIETKN B COETUHEHUSAX Cepbl U (PU3NUECKUMU U
XAMHYECKUMHU CBOMCTBAMH 3THX COCTMHEHUH
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Kucnoponusie coeuneHus
CepBHI.

JlaGoparopHas pabota Ne 4
«KauecTBeHHBIE peaKkIMu Ha
Cynb(haT-uOHBI»

3anuceBaTh (YOPMYIBI OKCHJIOB CEPbI, HA3bIBATh MX, OIMCHIBATH
CBOMCTBA Ha OCHOBE 3HAHMUM O KHCIOTHBIX OKCHJIaXx. XapaKTEpPU30BaTh C
UCIOJIb30BAaHHEM PYCCKOTO (POJHOTO0) sI3bIKa U S3bIKa XMMHUHU COCTAB,
¢du3znyeckre U XMMUYECKHUE CBOMCTBA CEpHON KUCIIOTHI KaK
anekTpoauTa. CoCTaBIATh MOJIEKYIISPHBIE U HOHHBIE YPABHEHMUSI
pEeaKInii, XapaKTEPU3YIOIUX XUMUUYECKUE CBOMCTBA CEPHOU KHUCIIOTHI.
Pacrnio3HaBarh Cynb(har-noHbl. XapaKTepU30BaTh C UCIIOJIb30BAHUEM




PYCCKOro (poIHOrO) A3bIKA U A3bIKA XUMHH CBOMCTBA
KOHIIEHTPUPOBAaHHOW CEPHOM KUCIOTHI KaKk okucauTens. CocTaBisTh
YPaBHEHHS OKHACIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUI METOIOM
AIIEKTPOHHOTO OanaHca. BBIMOMHATE pacuéThl MO0 XUMUYECKUM
dbopMynam U ypaBHEHUSAM PEaKLUi, IPOTEKAIOIIUX C y4aCTUEM CEPHOI
KHCJIOTHI. HaGJIIOI[aTL ¥ OTIMCHIBATH XUMHUYECCKHH SKCIICPUMCHT
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[Tpaktuueckas padora Ne 3
«/3yueHue cBOMCTB CEpHOM
KHCIIOTBD»

YMeTs oOpamarbcest ¢ 1abopaTopHbIM 000pyIOBaHUEM U
HarpeBaTeJIbHBIMU IPUOOPAMU B COOTBETCTBUU C MPABUIAMH TEXHUKHU
6e3onacnoctu. Habmogars cBOMCTBA SIEKTPOIUTOB M MTPOUCXOASIIHNX C
HUMHU siBJIcHUN. HaOmronarh v OMMCHIBATh ¢ TOMOIIBIO PYyCCKOTO
(pomHOTO) S3bIKA U SI3bIKA XUMUU PEAKIINU C yYACTHEM SJIEKTPOIIUTOB.
DopMyIHPOBaTh BBIBOJIBI 110 PE3YIBTATAM MPOBEIEHHOTO AKCIIEPUMEHTA
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OO61as xapakTepucTuKa
XUMHUYECKUX 3JIEMEHTOB VA-
rpynmsl. A3oT

JlaBarpb 00111y10 XapaKTEpUCTUKY aTOMOB, IIPOCTHIX BEILIECTB U
COCIMHEHUH 3JIEMEHTOB VA-TPYIIIbI B 3aBUCUMOCTH OT UX HOJIOKEHUS
B [IEPUOINYECKON cUCTEME. XapaKTepHU30BaTh C UCIOJIb30BAHUEM
pycckoro (pOoIHOTO) s3bIKa U SI3bIKA XUMUU CTPOEHUE, PU3NUECKUE U
XMMHUYECKHE CBOICTBA, [TOJIyueHUE U puMeHeHue a3ora. Has3piBaTh
COeIMHEHUS a30Ta Mo GopMylie U COCTaBIATH GOPMYIIBI IO UX
Ha3BaHUIO. YCTaHABIMBATh IPUYUHHO-CIICACTBEHHBIE CBSI3U MEXTY
CTPOEHHEM aToOMa U MOJIEKYJIbI, BUJIOM XUMUYECKON CBSA3H, TUTIOM
KPUCTAJNINYECKON PEMIETKU a30Ta U €ro PU3NYECKUMHU U XUMUYECKUMU
CBOWCTBaMHU. BBIMOMHATH pacy€Thl M0 XUMUUYECKUM (QOpMyIaM U
YpaBHEHUSIM peakluii, IPOTEKAIOIINX C YYaCTUEM a30Ta
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Ammuak. Coit aMMOHUS

XapakTepu3oBaTh ¢ UCMOIB30BAHUEM PYCCKOTO (POAHOTO) A3bIKA U
SI3bIKA XUMHH COCTaB, CTPOCHUE MOJICKYITbI, (PU3UIECKHE U XUMUUYECKHE
CBOMCTBA, OJIyY€HHE U PUMEHEHHe aMmMHuaka. HazpiBaTh conu
aMMOHUS TI0 (JopMyJIaM U COCTABIATH (DOPMYJIIBI TIO UX HA3BAHUSIM.
3anuchIBaTh MOJICKYJISIPHBIE U MOHHBIE YPABHEHUS PEaKIINid,
XapaKTEPHU3YIOMINX XUMHUIECKHE CBOWCTBA aMMHAaKa U COJIeH aMMOHHUSI.
CocTraBnaTh ypaBHEHHUS OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLIUA C
y4acTHEM aMMHaKa ¢ MTOMOIIBI0 METO/a JIEKTPOHHOTO OaaHca.
YcranaBiauBaTh NPUUUHHO-CIIEICTBEHHbBIE CBSA3U MEXKIY BUJIOM
XUMUYECKOU CBSI3H, TUTIOM KPUCTAJUTMUECKON PEIIETKH B aMMHUAKe U
COJISIX aMMOHUS M PU3NIECKUMU ¥ XUMUYECKUMHU CBOWCTBAMH ITHX
BemecTB. [IpoBOINTE, HAOMIONATH M OMUCHIBATH XUMHUECKUH
HKCIEPUMEHT IO PACIO3HABAHUIO HOHOB aMMOHHUSI C COOTIOIEHUEM




MPaBWJI TEXHUKHU 0€30MacCHOCTHU. BBIMONHATE pacy€Thl O XMMHUYECKUM
(dbopMynaM U ypaBHEHUSIM PEAKIUH, MPOTEKAIOIIUX C Y4aCTUEM
aMMHaKa
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[TpakTruueckas pabora Ne 4
«IlonydyeHne aMmmuaka u
U3yUEHHUE ero CBOMCTBY

Ypok-
MPaKTUKYM

[Tony4ars, coOuparh 1 pacrno3HaBaTh aMMuak. OOpamiarsces ¢
nabopaTtopHbIM 000PYIOBAHHEM U HarpeBaTeIbLHBIMU TPHOOpaMU B
COOTBETCTBUH C TIPAaBUIIAMHU TEXHHUKH Oe3omacHocTd. Habmonars u
ONUCHIBATh XUMUUYECKUH SKCIEPUMEHT C IOMOIIBIO PYCCKOTO (POIHOTO)
SI3bIKA M s13bIKa XUMHUH. DOPMYITHPOBATh BBIBOBI 110 pE3yJIbTaTaM
npoBenEHHOTo 3KcnepuMenTa. CoTpygHHYaTh B Ipolecce y4eOHOro
B3alMOJECHCTBUS ITPU paboTe B rpynmnax
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Kucnopoaneie coennHeHus
azota
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XUMHYECKHE CBOMCTBA
a30THOU KUCJIOTEI

XapakTepu30oBaTh C UCIOJIb30BAaHUEM PYCCKOTO (POAHOIO0) A3bIKA U
A3bIKA XUMHH COCTaB, GU3NUYECKHE U XUMUYECKHUE CBOMCTBA, TIOITy4EeHUE
U IpUMEHEHHUE OKCUI0B a30Ta. COCTaBIIATh MOJIEKY/ISIPHBIE U HOHHbBIE
YPaBHEHHUs PEaKLUi, XapaKTepU3YIOIIUX XUMUYECKHAE CBOMCTBA
OKCHJIOB a30Ta. YCTaHABIUBATh IPUYUHHO-CIIEICTBEHHBIE CBS3U MEXKTY
BHUJIOM XMMHUYECKOM CBSA3H, TUIIOM KPUCTAJUINYECKON PEIIETKH B
OKCH/IaX a30Ta U X (U3NYECKUMU U XUMUUYECKUMHU CBOMCTBAMH.
XapakTepu30BaTh C UCIIOJIb30BAHUEM PYCCKOTO (POIHOIO) sI3bIKA U
A3bIKa XUMHUH COCTaB, PU3NYECKHUE U XUMUYECKHE CBOMCTBA a30THOM
KHCJIOTBI KaK 3JIEKTPOJIMTA U €€ IPUMEHEHME. 3allAChIBATh
MOJIEKYJISIPHBIE U HOHHBIE YPAaBHEHUS PEaKIHi, XapaKTepU3yIOL1e
XMMHUYECKHE CBOMCTBA a30THOM KHMCIIOTHI Kak eKkTponuta. [TpoBonuTs,
HAOJI0/1aTh U ONUCHIBATh XUMUYECKUIN SKCIIEPUMEHT,
XapaKTEPU3YIOLUI CBONCTBA a30THOM KUCIIOTHI KaK IEKTPOJIUTA, C
coOroIeHNeM MpaBUJl TEXHUKU 0€30M1aCHOCTU. XapaKTepu30BaTh
a30THYIO KHUCJIOTY KaK OKHCIUTENb. COCTaBISATh ypaBHEHHUS
OKHCJIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIINMA, XapaKTEPU3YIOLINX
XMMHUYECKHE CBOMCTBA a30THOM KMCIJIOTHI KaK OKUCIIUTEIS, C TIOMOILBIO
METO/1a ANIEKTPOHHOTO Oananca. [IpoBoauTh, HAOMIOAATH U ONTUCHIBATH
XUMUYECKHUM DKCIIEPUMEHT, XapaKTEPU3YIOLIUI CBOMCTBA a30THOU
KHMCIIOTBI KaK OKHCIIUTEINS, C COOMIOACHUEM MTPaBUJI TEXHUKH
0e301acHOCTH
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®docdop. CpoiicTBa
docdopa

XapakTepr30oBaTh C UCMOJIB30BAaHUEM PYCCKOTO (POAHOIO0) A3bIKA U
A3bIKA XUMHH CTPOEHHE, AJUIOTPOINHIO, (PU3NUECKHE U XUMHUECKUE
CBOICTBa, oyyeHue u npumeHenue pochopa. CamocTosTENIHHO
OIHUCHIBATh CBOMCTBA OKcuAa ocdopa(V) Kak KUCIOTHOTO OKCHAA U
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Coenunenus pocdopa

cBoiicTBa (hocdopHoit KucaoTel. MiumocTpupoBarh CBOMCTBA OKCHIA
docdopa(V) u hochopHOI KUCTOTH YPaBHEHUSMHA COOTBETCTBYIOLTUX
peakuuii. [IpoBoguTh, HaOMIOAATE M OMUCHIBATH XUMUYECKUN
AKCIIEPUMEHT C COOJIOICHUEM TIPABHII TEXHUKU OE€30MaCHOCTH.
PacnioznaBarb ocdar-noHbl
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OO011ast XxapaKTepUCTHKA
aneMeHToB [VA-rpynimsl.
VYrnepon

JlaBath 0OIIyIO0 XapaKTEPUCTHKY aTOMaM, IPOCTHIM BELIECTBAM U
COCTMHEHUSM 3JIEMEHTOB [V A rpymimsl B 3aBUCIMOCTH OT UX
TIOJIOKEHUS B IEPUOIUIECKON CHCTEME. XapaKTepHU30BaTh C
MCIIOJIb30BAaHUEM PYCCKOTO (POHOTO) SI3bIKA U SI3bIKA XUMUU CTPOCHUE,
ATIOTPOIHIO, (PU3UYECKUE U XMMHUYECKUE CBOWCTBA, MOJIYICHUE U
npuMeHeHue amopgHoro yriepoaa. CpaBHUBaTh CTPOCHHE U CBOMCTBA
anmasa u rpadura. OnUCHBaTh OKUCIUTEILHO-BOCCTAHOBUTEIBHBIC
cBolicTBa yriepona. [IpoBonuTh, HAOIHOIATE M OMMCHIBATH XUMHUECKUN
HKCTIEPUMEHT C COOIIOICHUEM MTPABHII TEXHUKH O€30MaCHOCTH
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Kucnopoaneie coennHeHus
yriepoaa

XapakTepu30oBaTh C UCIOJIb30BAHUEM PYCCKOTO (POAHOIO0) A3bIKA U
A3bIKA XUMHUH COCTaB, GU3NYECKHE U XUMUYECKHUE CBOMCTBA, IIOITy4YEeHUE
Y IPUMEHEHUE OKCUJIOB yIiiepojia. YCTaHaBIMBaTh IPUYMHHO-
CJIEJCTBEHHBIE CBSI3U MEXy BUIOM XUMHUYECKON CBSA3HU U TUIIOM
KPUCTAININYECKON PEeHIETKU B OKCUJAX YIIIepoAa U X PU3NYECKUMU U
XMMHUYECKHMMHM CBOWCTBaMH, a Takke npuMeHeHueM. CoOmonarhb
IpaBWJia TEXHUKHU O€30MaCHOCTH MPHU UCIOIb30BaHUH [TEYHOTO
ororuieHus. OKa3bIBaTh NEPBYIO IOMOILb ITPH OTPABIEHUHU YTapHBIM
ra3oM. XapakTepu30BaTh ¢ UCIOIb30BAaHUEM PYCCKOTO (POIHOTO) S3bIKa
U sI3bIKa XUMUU COCTaB, (pU3NUYeCcCKue U XMMUYECKHE CBOWCTBA,
MOJTy4Y€HHUE U MPUMEHEHHE YTOJIbHOM KUCIOTHI U €€ cosel (kapOoHaToB
U ruipokapOoHaroB). MmuiocTpupoBaTh 3aBUCUMOCTb CBOUCTB COJIEH
YTOJIBHOM KUCIIOTHI OT MX cocTaBa. [IpoBoauTk, HaOn0naTh U
OIUCHIBATh XUMUUYECKUH SKCIIEPUMEHT € COOIIOICHUEM TPaBUII
TEeXHHUKH Oe3onacHocTu. Pacno3HaBars kapOoHaT-nOH. BBIMOTHATE
pacy€Thl M0 XUMUUYECKUM (POPMYJIaM U YPaBHEHUSIM peaKiuii,
IPOTEKAIOIINX C YYaCTHEM COSAMHEHUN yriieposia
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[Tpaktuueckas padora Ne 5
«ITonydeHne yrmekuciaoro
ra3a 1 U3y4eHHe ero
CBOMCTB»

Ypok-
MPAKTUKYM

[Tomyuats, cobuparh U pacrmo3HaBaTh YIIEKUCTbIN Ta3. O0pamarbes ¢
1abopaTopHBIM 000PYAOBAaHUEM M HarpeBaTeIbHBIMH MPUOOPAMH B
COOTBETCTBHH C MIPaBWIIaMU TEXHUKH Oe3omacHocTy. Habnronars u
OTMCHIBATh XUMUYECKHUI KCTIEPUMEHT C IIOMOIIBIO PYCCKOTO (POTHOTO)
SI3bIKA U s13bIKAa XUMHUH. DOPMYIHPOBATH BBIBOABI IO PE3yIbTaTam




npoBeAEHHOr0 3KcriepuMenTa. CoTpyagHHYaTh B Mpoliecce y4eOHOro
B3aMMOJICHCTBUS IPU pabOTe B Ipymmax
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YrneBonoposl

Ypok-nekuus

XapakTepHu30BaTh 0COOCHHOCTH COCTaBa U CBOMCTB OPraHUYECKUX
coenuHeHnH. Pa3nnyars npenenbHbIe U HeTIpeaeNbHbIE YITIEBOIOPOIBL.
HaspiBath 1 3anuchIBaTh (OPMYIbI (MOJIEKYISIPHBIE U CTPYKTYPHBIC)
BaKHEHWIINX MpecTaBUTeNeH yriieBogopoaoB. Habmronars 3a xomom
XUMHYCCKOI'0 OKCIICPUMCHTA, OIMUCLIBATL €TO U ACJIaTh BBIBOJbI HA
OcHOBe HaOmoneHni. GUKCUPOBATH PE3YIIBTATHl SKCIIEPUMEHTA C
IIOMOIIIbIO PYCCKOTO (POAHOIO0) SI3bIKA, & TAKXKE C IIOMOILBIO
XUMHAYECKUX (DOPMYI M YpaBHEHHH
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Kucnopoaconepxaniue
OpraHUYECKHE COCIMHEHUS

XapakTepr30BaTh CIIUPTHI KaK KUCIOPOJICOAEPIKAIINE OpraHUUeCKHe
coenuHenus. KimaccuduumpoBars CIUPTHI IO YUCITY TUAPOKCHUIBHBIX
rpymni B ux monekynax. Ha3siBaTh npeacraBuresneil onHo u
TPEXaTOMHBIX CIIHPTOB U 3aMUCHIBATh UX (popMysbl. XapakTepr3oBaTh
KapOOHOBBIE KHUCJIOThI KAK KUCJIOPOACOAEPKAILUE OPraHUYECKUE
COCIMHEHUS
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Kpemnnii u ero
COCIMHEHUS

XapakTepu30oBaTh C UCIOJIb30BAaHUEM PYCCKOTO (POAHOIO0) A3bIKA U
A3bIKA XUMHUH CTPOEHHE aTOMOB M KPUCTAJLIOB, PU3UUECKUE U
XUMHUYECKUEC CBOI\/JICTBa, IMOJIYYCHHE U TPUMCHCHUEC KPCMHHUA.
YcraHaBnuBaTh NPUYMHHO-CIIEACTBEHHBIE CBSI3U MEXKy CTPOCHHUEM
aroma, BUJOM XUMHUYECKOM CBSI3H, TUIIOM KPUCTAJUIMYECKON PEIIETKH
KPEMHHUSA U er0 (U3NYECKUMU U XUMUUYECKUMH CBOICTBaMHU.
BbInonaHATE pacdérhl 10 XUMUYECKUM (OopMylIaM U ypaBHEHUSM
peakuuii, IPOTEKAIOIINX C y4aCTUEM KPEMHHUS U €0 COETUHEHU.
XapakTepr30oBaTh C UCIOJIB30BAaHUEM PYCCKOTO (POAHOIO0) A3bIKA U
A3bIKA XUMHH COCTaB, GU3NUECKHE U XUMUYECKHUE CBOMCTBA, TIOTy4YEeHUE
U IPUMCHCHUC COGI[I/IHGHI/II\/'I KpEMHHA. CpaBHI/IBaTB JUOKCHUABI YIIIEpOaa
1 KpeMHMs. ONKChIBaTh BaXKHEUILINE TUITBI IPUPOAHBIX COEAMHEHUN
KPEMHUS KaK OCHOBHOT'O 3JIEMEHTA JIUTOC(hEpHI
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Cunukargasa
MIPOMBITINIEHHOCTh

XapaKTemeBaTb CHJIMKATHYIO IPOMBIINIJICHHOCTH U ec OCHOBHYIO
MMPOAYKIHIO. YcTaHaBnMBaTh aHAJIOTHHU MCXKAY pa3jIUYHBIMU OTpaCIAMU
CHJIMKaTHOM MMPOMBITINICHHOCTHU




38 [Tomyuenue HemeTauIoB OnuceIBaTh HAXOXKIECHNUE HEMETAIIIIOB B IPUPOE. XapaKTepu30BaTh
(paKIMOHHYIO MIEPETOHKY KHJIKOTO BO3/IyXa KaK COBOKYITHOCTb
(bu3n4ecKUX MpoueccoB. ApryMeHTUPOBaTh OTHECEHHE MTPOLIECCOB
IIOJIyYEHUS] aKTUBHBIX HEMETAJUIOB K OKHUCIUTEIBHO-
BOCCTaHOBHMTEJIbHBIM IIPOLIECCAM
39 [Tonmyuenue BaxHEHIINX XapakTepu30BaTh XUMU3M, CBIPBE, allllapaTypy U Hay4HbIC IPUHIUIIBI
XUMHUUYECKUX COEIMHEHUI IIPOM3BOACTBA CEPHOM KUCIOThl. CpaBHUBATH IPOU3BOJCTBO CEPHOM
HEMETAJIJIOB KHCJIOTBI M ITPOU3BOACTBO AMMMAKA
40 O60061enne o Teme Ypok- ITpoBOIUTE OLIEHKY COOCTBEHHBIX IOCTH)KEHUIN B YCBOEHUU TEMBI.
«Hemerasubl u ux koHGpepeHMs | KoppekTupoBars CBOM 3HaHUS B COOTBETCTBHH C INIAHUPYEMBIM
COEITMHEHUS» pesynbrarom. [lomyyars XUMUYECKYI0 HHPOPMAIUIO U3 Pa3IHYHbIX
uctouHuKoB. [IpencraBnaTe nnpopmanuto no reme «Hemeranis» B
BUJIE TaONHUIL, CXEM, OIOPHOTO KOHCIIEKTA, B TOM YHCJIE C IPUMEHEHUEM
cpeacts UKT
41 KonTponsHas padora Ne 2 o Teme
«Hemerasuibl 1 UX COEIUHEHUS
Pa3nen 4. MeraJiIbl M UX COeINHECHHUSA
42 OO61as xapakTepucTuKa OOBACHATH, UTO TAKOE METAJUIbI. XapaKTepU30BaTh XUMUUYECKHE
METAJJIOB AIIEMEHTBI — METAJIJIBI 10 UX MOJOXKEHUIO B IEPUOJUUECKOM cucTeME
. . Menneneea. [Iporno3upoBarh CBOMCTBA HE3HAKOMBIX METAJIIOB
I10 TTOJIOKEHUIO B IEPUOINYECKON CUCTEME XMMHUECKHUX JIEMEHTOB /1.
N. MenpeneeBa. YcTaHaBIMBaTh NPUYUHHO-CIIEICTBEHHBIE CBA3U
MEXy CTPOEHHEM aTOMa, BUJIOM XUMUYECKON CBSI3U U THUIIOM
KPUCTAJNINYECKON PEMIETKH Y METAJJIOB — MPOCTHIX BEILIECTB U UX
COCIMHEHUN
43 XHUMHUYECKHE CBOMCTBA Ypok- OOBACHATH, UTO TAKOE PsiJ AKTUBHOCTU MeTaiyioB. [IpumMeHsTs ero s
METAJJIOB UCCJIEJOBAHNE | XapaKTEPUCTUKU XUMUYECKUX CBOMCTB MPOCTBIX BEIIECTB — METAJIIOB.

O600maTh CHCTEMY XUMHUYECKHX CBOMCTB METAJJIOB KaK
BOCCTAHOBUTEINbHBIE CBOMCTBA. COCTABIATH MOJEKYISIPHbIE YPABHEHUS
peaKInii, XapaKTEPU3YIOIIUX XUMUYECKHE CBOMCTBA METAJUIOB B CBETE
yueHus: 00 OKUCITUTETHFHO-BOCCTAHOBUTEIBHBIX MPOIECCaX, 4 PEAKIIHH C
Y4aCTHEM DJIEKTPOJIUTOB MPEICTABISTH TAKKE U B MOHHOM BHUJIE.
Habmronate 1 OMUCHIBAaTh peaKIMK MEXAY BEIIECTBAMH C TTIOMOIIIBIO
pyccKoro (pOIHOTO) sI3bIKA U s3bIKa XUMHH. CaMOCTOATEITEHO
MIPOBOJUTH OMBITHI, MOATBEPKAAIOLINE XUMUYECKHE CBOWCTBA
METAJIJIOB, C COOJTIOJICHUEM TTPABUJI TEXHUKHU 0€30MMaCHOCTH




44 OO11ast XxapaKTepUCTHKA OOBACHATH TUMOJIOTHIO HAa3BaHUS TPYIIIbI «IIEIOYHbIE METAILIBIY.
aneMeHTOoB [A-rpynimsl JlaBaTpb 001IyI0 XapaKTEPUCTUKY LIEIOUHBIX METAJIOB 110 UX
HOJIOKEHUIO B IEPUOINYECKON CUCTEME XUMHUECKUX 1eMeHToB [l 1.
MenpaeneeBa. XapakTepru3oBaTh CTPOCHUE, (PU3HUECKUE U XUMUYECKHUE
CBOMCTBA LIEJIOYHBIX METAJIIIOB B CBETE OOILIEro, 0COOEHHOTO U
enuHuaHOTO. [Ipencka3piBaTh pU3HMUECKUE M XUMUYECKHE CBOMCTBA
45 CoenuHeHus MeI0YHbIX
OKCHJIOB U TUAPOKCHIOB IIIE€JIOYHBIX METAJJIOB HA OCHOBE UX COCTaBa U
METaIion CTPOEHUS U MOATBEPKIaTh MPOTHO3bl YPAaBHEHUSIMU COOTBETCTBYIOIINX
peakiuid. [IpoBonuTh pacy€Thl M0 XUMUUYECKUM (OpMyIaM U
YPaBHEHUSM peakluil, NPOTEKAIOIINX C YYaCTUEM IIETOYHBIX METAJIOB
U UX COENUHEHUN
46 OO11ast XxapaKTepUCTHKA OOBACHATH 3THUMOJIOTHIO HAa3BAHUS TPYIIIBI «IIE€JI0YHO3EMEIbHbIE
HA-rpynms MeTautbly. JlaBarh 00IIyIO XapaKTepUCTUKY MeTayuioB [IA-rpymmb
(11eJ109HO3EMEIIbHBIX METAJUIOB) IO UX MOJIOXKEHUIO B IEPHOANYECKOM
cucreMe xumuyeckux aeMmeHToB [l. 1. Menneneesa. Xapakrepu3oBarb
CTpOeHHE, PU3NUECKHEe U XUMUYECKUE CBOMCTBA I1€JI04YHO3EMEIbHBIX
METAJUIOB B CBETE 00IEro, 0COOEHHOTO M equHUYHOTO. [IpenckassiBarh
47 CoenuHenus ¢bu3nyeckre U XUMHYECKUEe CBOICTBAa OKCUJIOB U THAPOKCUIIOB
IEITOYHO3EMETBHBIX MeTauioB [IA-rpynmnel Ha OCHOBE UX COCTaBa U CTPOEHUS U
METAJIJIOB. MOATBEPKIATH IPOrHO3bl YPABHEHUSAMHU COOTBETCTBYIOIINX PEAKIIUM.
JlaboparopHas pabora Ne 5 [TpoBOAUTE pacu&Thl MO XUMUYECKUM (HOpMYSIaM M YpaBHEHUSIM
«B3anMoneiicTBue xesnes3a ¢ peakuuii, POTEKAIOIINUX C YYaCTUEM ILIEJTOYHO3EMEIbHBIX METAIJIOB U
pacTBopoM cynbdara UX COEIMHEHNN
meau(1l)»
48 KéctkocTh BOzbI U VYpok-cemuHap | OOBSACHATH MOHATHE OKECTKOCTH BOJBDY. Pa3znuuaTh BpeMEHHYIO U
CHOCOOBI €€ YCTpaHeHHUS MOCTOSIHHYIO XKECTKOCTh BoJbI. [Ipeiarare ciocoObl ycTpaHeHus!
KECTKOCTH BoAbL. [IpoBOIUTE, HAOIIOAATH U OMUCHIBATE XMMHUECKHUM
HKCIIEPUMEHT C COOJIIOIGHUEM MTPABHUII TEXHUKH O€30MaCHOCTH
49 [TpakTrdeckas padora Ne 6 [Tomy4ars, cobuparhk 1 pacmo3HaBaTh yIIIEKUCIBIN Ta3. OOpamarses ¢

«OKécTkocTh BOIBI U
crocoObI €€ ycTpaHeHUs»

nabopaTopHbIM 000PYIOBAaHHEM U HarpeBaTeIbHBIMU MTPHOOpaMU B
COOTBETCTBHUU C MPABUIIAMH TEXHUKH Oe3omacHocTH. Habmomars u
OTHCHIBATh XUMUYECKUI SKCTIEPUMEHT C TTOMOIIBIO PYCCKOTO (POAHOTO)
SI3bIKA M SI3bIKa XUMUU. DOPMYITUPOBATH BHIBOMIBI TIO pe3yJIbTaTaM
MpoBeAEHHOTO dKciepuMeHTa. COTpyIHHYATH B TIpoIiecce y4eOHOTO
B3aUMOJICHCTBHS TIPH padbOTEe B TPyIIax
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AJIIOMUHUHN U €ro CBOMCTBA

XapakTepru30BaTh aTIOMUHUMI 10 €r0 MOJ0KEHUIO B IEPUOANYECKON
cucreMe xumuyeckux emenToB /. 1. Menneneesa. OnuceiBaTh
CcTpoeHHE, PU3NUECKUE U XUMHYECKHUE CBOMCTBA aTFOMUHUSI,
MOJITBEPXKAasi UX COOTBETCTBYIOIIMMH YPaBHEHUSIMHU PEAKIUH.
OOBSICHATH TBOMCTBEHHBIM XapaKTEp XUMHUESCKUX CBOMCTB OKCHJIA U
TUAPOKCUIA atoMUHUSA. KOHKpETH3UpoBaTh 31EKTPOIUTUYECKOE

ol CoenvHEeHUs ATFOMUHHS
MOJTy4YE€HUE METAJUIOB OMMCAHHEM ITPOU3BOJICTBA AFOMUHUS.
YcTaHaBIMBaTh 3aBUCUMOCTH 00J1aCTeH MPUMEHEHHSI aTFOMUHUS M €TO
CIUIaBOB OT CBOMCTB 3TUX BewecTB. [[poBoauTh pacuérsl 1o
XUMHYECKUM (popMyliaM U YpaBHCHHSIM PEAKIIUA, TPOTCKAIOIINX C
y4acTUEM AJIFOMUHHUS U €r0 COSAMHEHUN
52 Kenezo. duznueckue u XapakTepu30oBaTh MOJIOKEHUE jKeJle3a B IePUOIMIECKON CHCTEME
XUMHAYECKHE CBOUCTBA xumudeckux uemeHToB []. 1. MenneneeBa u 0COOEHHOCTU CTPOCHUS
xKenesza aroma xene3a. OnuceiBaTh GU3NYECKUE U XUMUYECKHE CBOMCTBA
JKelre3a, MOATBEPKIas KX COOTBETCTBYIOIIMMHE YPABHCHHSIME PEAKIIUM.
OOBACHATH HAIMYUE JIBYX TEHETUYECKUX PSAIOB COCIMHEHUM jKeme3a
Fe2+ u Fe3+ . YcranaBnuBark 3aBUCUMOCTh 001acTel IPUMEHEHUS
53 CoequHeHus xxeuaesa. . ..
JKeJle3a U ero CIIaBOB OT CBOMCTB ATHX BellecTB. [IpoBoauTh pacuéTsl
JlaGoparopnas pabora Ne 6 .
0 XUMUYECKUM (POPMYIIaM U YPaBHEHUSM PEAKITHH, MPOTEKAOIIUX C
«[Tony4yeHne THAPOKCHUIOB 4 Hab
10 11 () y4dacTHeM jkeje3a U ero coennHenuii. Habmronare u onuckiBaTh
wenesa( peakiry MEeX]y BEIeCTBAMU C MIOMOIIBI0 PYCCKOTO (POIHOTO) s3bIKA U
SI3BIKA XUMHH
54 [Ipaktruueckast pabora No 7 DKCNEePUMEHTAIBFHO UCCIIE0BATh CBOMCTBA METAJIIOB U UX
«Pemenune COETMHEHUH, pelIaTh YKCIIEPUMEHTAIIBHBIE 331341 110 TeMe
HKCIIEPUMEHTAJIBHBIX 3a71a4 «Mertamsly. Paborars ¢ 1aboparopHbiM 000pyIOBaHHEM U
o Teme «MeTanbn) HarpeBaTeIbHBIMH MPUOOPAMU B COOTBETCTBUU C MPABUIAMH TEXHUKHU
6e3omnacHocTH. Habmtomars cBOMCTBAa METAJUIOB M UX COSTMHEHUI.
OnuceiBaTh XUMUYECKUI IKCTIEPUMEHT C MIOMOIIBIO PYCCKOTO
(pomHOTO) SI3BIKA U SI3bIKA XUMHUH. DOPMYITHPOBATH BEIBOIBI 10
pe3ynbraTam MmpoBeIEHHOTO0 dKcrepuMenTa. Onpenenars (MCXoAs u3
y4eOHOM 3a/1a41 ) HEOOXOAMMOCTh UCTIOIb30BaHMS HAOTIONCHHS W
HKCIIEPUMEHTA
55 Koppo3zust merasmioB u VYpok-6ecena | OOBSACHATH MOHATHE KKOPPO3Us». PaznnyaTh XUMHUYECKYIO U

CIOCOOBI 3aIUTEL OT HES

ANIEKTPOXUMHUUECKYIO KOppO3HIo. MIumrocTpupoBars npuMepamMu
MOHSITHSI «KOPPO3US», «XUMHUYECKask KOPPO3HSI», «NEKTPOXUMHUYECKAs
KOppOo3usi». XapakTeprU30BaTh CIOCOOBI 3aIIUTHl METAJIOB OT KOPPO3UHU
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Mertaiisl B mpupose

Knaccugunupoars GopMbl IPHPOAHBIX COSHMHCHUI METAILIOB.
XapakTepu3oBaTh 00IIKEe CIIOCOOBI MOTYYESHUSI METAJUIOB: TTHPO-,
TUAPO- U AEKTPOMETAIUTYPIrHi0. KOHKpeTH3upoBaTh Crioco0bl
IIOJIY4EHUS METAJUIOB IIPUMEPaMU U YPAaBHEHUAMU PEAKLUN C

o7 [TonsiTve 0 MeTauTypruu .
COCTaBJICHUEM 2JIEKTPOHHOrO 6anaHca. OnMChIBaTh TOMEHHBIN IpoLece
U 3JIEKTPOIUTUYECKOE MTOJyUYEeHUE METAJIOB. Paznnyare uépHble U
LIBETHBIE METAJUIb], YYyT'YH U CTaJIb
58 O060011eHe 3HaHU 110 Ypok-urpa ITpoBOAUTE OLIEHKY COOCTBEHHBIX JOCTHKEHUI B YCBOCHUU TEMBI.
Teme «MeTabl» KoppekTupoBarh cBOM 3HaHUS B COOTBETCTBUHU C IUIAHUPYEMBIM
pesynbraroM. [lomyyars XMUMHUYECKY0 HHPOPMAIIUK U3 Pa3InYHbIX
UCTOUHUKOB. [IpencTaBnsaTs nHOpMAHIO 1O TeMe «MeTalis» B BUIE
TabJIMIL, CXEM, OTIOPHOTO KOHCIEKTA, B TOM YHCJIEe C IPUMEHEHUEM
cpeacts UKT
59 KonTponsHnas padora Ne 3 o Teme
«MeTtanibi»
Paszpnes S. XuMusi 1 OKpy:Kaouas cpeaa
60 XHUMHUYECKUN COCTAB Ypok- WuTerpupoBarh cBeleHUs 10 PU3NUecKor reorpaduu B 3HAHHUS O
IUTAHETHI 3eMiIs UCCJIEIOBAHNE | XMMHYECKOM OpraHM3alny IUIAHEThl. XapaKTepru30BaTb XUMUYECKUI
COCTaB IreoJIOTHYECKUX 000104ek 3emin. Pa3nnyars MuHepassl U
TOPHBIE MIOPOABI
61 OxpaHa okpyKarolein VYpok- XapakTepr30BaTh HICTOUHUKH XMMHUYECKOTO 3arpsI3HEHUS OKPYKAOLIEN
Cpebl OT XUMHYECKOTO KoH(pepeHMs | cpenbl. OnuchIBaTh IM00ATIbHBIE KOJIOTUYECKUE TPOOIEMBI, CBI3aHHbIE
3arpsi3HEHUs C XUMHUYECKUM 3arpsizHeHueM. [Ipennarars myTn MUHUMH3ALUN
BO3/IEMCTBUSI XUMUYECKOTO 3arpsI3HEHNS Ha OKPYKAIOLIYIO CPENy.
[TpuBOIUTH MPUMEPHI MEKAYHAPOIHOTO COTPYIHUUECTBA B 001aCTH
OXpaHbl OKPYXKaroIIe cpesibl OT XUMUYECKOTO 3arps3HEHUS
Paznen 6. O0001meHue 3HAHMI MO XUMHUH 32 KYPC OCHOBHOM IIKOJIBI.
IToaroroBka Kk OCHOBHOMY rocyiapcrseHHomMy 3k3ameny (OI'J)
62 BemecrBa Ypok- [TpencraBusats nHpopmanuio o Teme «llepuonuueckuii 3akoH U
KoH(pepeHnus | nepuoandeckas cuctema Jl. 1. MenaeneeBa B CBETE TEOPUU CTPOCHUS

aroMa» B BUJ€ TaOJIMII, CXeM, OIIOPHOTO KOHCIIEKTa, B TOM YHCIIE C
npuMeHenrneM cpeactB MKT. BeImonHATE TECTOBBIE 3aJaHUs 110 TEME.
[TpencraBasaTs nHGOpMALIMIO IO TeMe «BUIbl XUMUYECKOM CBA3U U
THIIBI KPUCTAJUIMYECKUX PEIETOK. B3aMMOCBA3b CTPOEHHUS U CBOWCTB
BEIIIECTB» B BUJIE TAOJMII, CXEM, OTIOPHOTO KOHCIIEKTAa, B TOM YHCIIE C
npuMeHenneM cpeacts KT
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Xumudgeckue pCaKknu

Ypoxk-cemunap

[Ipencrarmsats nHGOpManuio o TeMe «Knaccudurarus XuMUIECKUX
peakiuii Mo pa3IuYHbIM IIPU3HAKAM» B BUJIE TaOIUIl, CXEM, OTIOPHOTO
KOHCIIEKTa, B TOM 4ucJie ¢ npumenenueM cpeacts MKT.
XapakTepu3oBaTh OKUCIUTEILHO-BOCCTAHOBUTEIIBHBIC PEAKIIHH,
OKHCIIUTEIh M BOCCTAHOBUTEIb. 3alIMChIBATh YPAaBHCHHS OKHCIIUTEIILHO-
BOCCTAHOBUTEJIbHBIX PEAKIUI C TOMOIIBIO METO/Ia HJIEKTPOHHOTO
OajnaHca

64 OCHOBBI HEOPTaHNYECKOU Xapakrepu3oBarb o0111e, 0cOOEHHbIE U MHANBUyaJIbHbIE CBOWCTBA
XUMUHA KHUCJIOT, OCHOBaHUM U COJIEN B CBETE TEOPHUH ICKTPOJIUTHUECKOMN
JUccoLMalui. ApryMeHTUPOBaTh BOZMOKHOCTh IIPOTEKAHUS
XMMHUYECKHUX PEAKLUI B paCTBOpPax NIEKTPOJIUTOB UCXOIS U3 YCIOBUM.
65 Pemenue 3amay no
. KnaccugumupoBars HeopraHndecKie BENIeCTBa 10 COCTaBy U
HEOPraHUYECKOW XUMHHU . .
cBoiicTBaM. [TpuBoAUTH IPpUMEPHI IPEACTABUTENEH KOHKPETHBIX
KJIACCOB U I'PYII HEOPraHUYECKHUX BEIIECTB
66 [ToBrOpenue u o6oOLIeHNE BbINOTHATE TECTHI M YIpa)KHEHUS, peliarh 3a1adu no teme. [Iposoauts
no teme. [loaroroska OLIEHKY COOCTBEHHBIX JOCTH)KEHUH B YCBOCHUH TEMBbI
KOHTPOJIbHOMY
TECTUPOBAHUIO
67 IIpomexxyrounas arrecranus. TecTupoBaHue
68 X1MUsl BOKPYT Hac | YPOK-IIpOEKT
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