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IHosicHUTEILHAA 3aIUCKA
Pabouas nmporpamma mo xumuu 11t 8 —9 KjaccoB cocraBiieHa Ha ocHoBe DenepasbHOTO TOCYIapCTBEHHOT'O 00pa30BaTEIBHOTO CTaHIapTa OCHOBHOTO

o01iero o6pazoBaHMs 10 XMMHUHU M aBTOpcKoit porpammsl ['abpuensa O.C. IIporpamma Kypca xumun aiis 8-11 kiraccoB 00111eo00pa3oBaTeNbHbIX YUPEKICHHH.
— M.: [Ipoda, 2011. B cootBercTBUU ¢ DepepanbHBIM TOCYAaPCTBEHHBIM 00pa30BaTEIbHBIM CTAHAPTOM OCHOBHOT'O OOIIEro 00pa30BaHMs yYaIluecs TOJIKHbI
OBJIa/IETh TAKMMHU MIO3HABATEILHBIMU YIEOHBIMU IEHCTBHAMHU, KaK yMeHHE (HOpMyTUpoBaTh MpoOIeMy U THIIOTE3Y, CTABUTH 1IENTU U 33]]a4, CTPOUTh IUIAHBI
JOCTIDKEHUS LIeJIeH M pelieH sl OCTAaBICHHBIX 33/1a4, IPOBOIUTH 3KCIIEPUMEHT U Ha €r0 OCHOBE JeNaTh BHIBOJIBI M YMO3AKIIIOUEHHSI, IPECTABIATh UX U
OTCTauBaTh CBOIO TOUKY 3peHHsA. Kpome Toro, ydqanmecs JOKHBI OBIAAETh IPHEMaMH, CBI3aHHBIMHE C OIPE/ICIICHIEM TTOHITHII: OTpaHUYMBATh UX, ONMCHIBATD,
XapaKTepHU30BaTh M CpaBHUBATh. CIIeI0BATENBHO, TPH U3YYEHUH XHMMUHM B OCHOBHOH IIIKOJIC Y4Jallliecs TOJDKHBI OBIIA/ICTh yUeOHBIMH ACHCTBHUAMH,
MO3BOJISIOIIMME UM JIOCTHYb JIMYHOCTHBIX, IPEAMETHBIX U METAIPEIMETHBIX 00pPa30BaTEIbHBIX PE3YIIbTATOB.

Lesn u3yyeHus mpeaMeTa: paclimpeHne, yriryoiaeHue nu 00001eHre 3HaHu| O BEIECTBE; Pa3BUTHE ITO3HABATEIbHBIX HHTEPECOB, HHTEIUICKTYaIbHBIX U
TBOPYECKHX CIIOCOOHOCTEH yJalMXcs, MPEIOCTABUTh YYAIIUMCSI IPUMEHNUTh XMMUYECKHE 3HAHNUS Ha MPAKTHKE; (OpMHUPOBaHHE U 3aKPETIIICHUE MTOTYyYEHHBIX
YMEHUH M HaBBIKOB KOHCTPYHMPOBAHUU MPOCTEUIINX MPUOOPOB, MPU JEMOHCTPALIUU U TPOBEACHUH JIAOOPATOPHBIX OMBITOB U MPAKTHUECKUX PadOT; IPUBUTHE
IIKOJbHUKAM MNPAaKTUYECKUX HABBIKOB Pa0OThI B XMMHUYECKOH JIaOOpaTOpUH; LieJICHAIIpaBIeHHAs IpeAnpo(eccHoHaNbHAs OPHUEHTAIHS IIKOJIbHUKOB.
3agavyamMu u3ydeHus ABJISAIOTCH:

yuyeOHbIe:
e (opMupOBaHHE CUCTEMbl XMMUYECKHX 3HAHUN KaK KOMIIOHEHTA €CTECTBEHHOHAYYHOM KapTUHBI MUPA;
® O00BSACHUTH CBOMCTBA COEAMHEHUH U XUMUYECKUE NTPOLIECCHI, IPOTEKAIOIINE B MUPE U UCTIOIb3yEeMbI€ YETOBEKOM;
® [I0Ka3aTh CBA3b XMMMHU C OKPYXKAIOLIEH cpeloi U )KU3HBIO, C BAXKHEHIINMU c(hepaMu s)KU3HENESTEIbHOCTH YEJIOBEKa;
® [IPEelOCTAaBUTh yYalIUMCs BO3MOXKHOCTh NPUMEHATh XMMHUYECKHE 3HAHUS Ha IPAKTUKE, GOPMHPOBATH OOLIEHAYUYHbIE U XMMUYECKHE YMEHUS U HABBIKH,

HGOGXOI[I/IMBIG B ACATCIBHOCTHU 3KCHepI/IMeHTaTOpa U ITIOJIC3HBIC B HOBCGI[HGBHOI\/'I KHU3HU,
pa3BUBaKOIIHE:

® pa3BUTHE JUYHOCTU O0YYAIOIUXCS, UX UHTEIUIEKTyaIbHOE U HPAaBCTBEHHOE COBEPILICHCTBOBaHKE, (DOPMUPOBAHHE Y HUX T'YMaHHUCTUYECKHX OTHOLICHUN
Y 3KOJIOTMYECKH 11€7I€CO00pa3HOro MOBEICHHS B OBITY U B TPYAOBOM JEeSTEIHLHOCTH;

® COo37aTh yCIOBHUS JJIsi (OPMUPOBAHUS W PAa3BUTHUA Y YYAIIMXCS CaMOCTOSITEIHHO pabOTaTh CO CIPABOYHOM M yuyeOHOUM JTUTEepaTypoil, KOHCTICKTAaMU,
WHBIMH UCTOYHUKAMU UH(OPMAITUH;

® HayyuTh y4alIMXcs paboTaTh B TPyIIE, BECTH JUCKYCCHUIO, OTCTauBaTh CBOIO TOUKY 3PECHUSI.
BOCIHTATEJIbHbIE:

e (dopmupoBaHHEe YMEHHI 0€30MMaCHOTO OOpAIEHUS C BEIIECTBAMH, UCIIOJIB3YEMBIMHU B TTIOBCETHEBHON KU3HH,

e BBIPabOTKA MOHUMAHUS OOIICCTBEHHON MOTPEOHOCTH B PA3BUTUHM XMMHH, a Takke (OPMHUPOBAHHE OTHOUICHUS K XUMHUH KaK K BO3MOXHOUW 00J1acTH
OyayIien MpakTHIeCKOU IeATeTLHOCTH.

MecTo y4eOHOT0 mpeaMeTa B y4eOHOM ILIaHe

B mpomecce ocBoeHuss mporpaMmbl Kypca XUMHH JUIsl OCHOBHOM IIKOJIBI ydYallldecs OBJIAJCBAIOT YMEHHSMU CTaBUTh BOIPOCHI, HAOIIOIaTh, OOBSICHATD,

KJIaCCI/I(bI/II_[I/IpOBaTB, CpaBHI/IBaTB, HpOBOI[I/ITb BKCHepI/IMeHT 158 I/IHTepHpCTI/IpOBaTB BBIBOAbI Ha €ro OCHOBC, OHpe,Z[eHSITb HNCTOYHUKHN XPIMI/I‘ICCKOP'I
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uHpOpMaIKY, OIy4aTh U aHAJIM3HPOBATH €€, a TAK)Ke FOTOBUTh HA 3TOM OCHOBE COOCTBEHHBIH MH(OPMALMOHHBIM MPOAYKT, IMPE3EHTOBATh €r0 U BECTH
IUCKYCCHIO.
[Iporpamma Kypca XMMHHU Ui OCHOBHOW LIKOJIBI pa3padaThiBajiach C YU€TOM NEPBOHAYAIBHBIX MPEJICTABICHHUM, MOMyYCHHBIX YYAIIUMUCS B Ha4aJbHOMN
LIKOJI€ NIPH U3Y4YEHUH OKpYyXkaromero mupa. [Ipernaraemas nporpaMma, XoTsl U HOCUT OOILEKYJIbTYPHBIN XapakTep U HE CTaBUT 3a/1ady NpoQecCuOHaNbHON
MOJTOTOBKH YYaIIMXCs, TEM HE MEHEe, MO3BOJISIET UM OIPENEIUTHCS C BRIOOPOM mpoduiis oOydeHus B cTapliei mkoje. B mporpamme mpeaycMOTpeHO
pe3epBHOE BpeMsl, TaK KaK peajibHas MPOJOJIKUTEIBHOCTh YU€OHOTO rojia BCerja OKa3bIBacTCs MEHbIIE HOPMAaTUBHOM. B cBA3M ¢ mepexo oM OCHOBHOM
IIKOJIBI Ha TaKylo (opMy UTOTrOBO# arTrecTanuy, kak [ 1A, B Kypce npexycMOTpEeHO BpeMs Ha MOATOTOBKY K HEHl.

VY4yebHoe copeprkaHue Kypca XMMUN BKITFOYAET:
Xumus. 8 knacc. 684, 24 B HEIEII0
Xumus. 9 ximacc. 66 4, 29 B HEJICITIO.

1. Ilnanupyembie peaMeTHbIE Pe3yJIbTAaThl 0CBOCHUSI 00pPa30BaTe/IbHOI NPOrpaMMbl 0 XHUMHUHU
JINYHOCTHBIMM pe3yaIbTaTaMM U3y4eHUs NpeaMeTa « XUMUS ABISI0TCA CIEYIOIINE YMEHUS:
Oco3HaBaTh €IUHCTBO M LIEJIOCTHOCTh OKPY’KAIOIIEr0 MUPa, BO3MOKHOCTH €r0 O3HABAEMOCTH M 00BCHUMOCTH HAa OCHOBE JOCTHKCHUH HaYKU.
[TocTeneHHO BBICTpauBaTh COOCTBEHHOE LIEIOCTHOE MUPOBO33PEHUE!
0CO3HaBaTh MOTPEOHOCTh U TOTOBHOCTh K CaMOOOPA30BaHUIO, B TOM YHCJIE U B PAMKaX CaMOCTOSATEIbHOMN JI€ATEIbHOCTH BHE IIKOJIbI;
OLICHUBATh KMU3HEHHbIE CUTYAIIMH C TOUKH 3pEHHsI 0€30MacHOro 00pasa MHU3HU U COXPAHEHUS 37J0POBBS;
OLIEHUBATh SKOJIOTUYECKUN PUCK B3aHMOOTHOIIEHUH YeJI0BeKa U IPUPO/IbI.
BbiOupare MOCTYNKHM, HallelEHHBbIE HAa COXpaHEHHE M Oepe)XHOe OTHOUICHHWE K NPHUPOJE, OCOOCHHO >KMBOW, M30eras MpOTHUBOIIOJIOKHBIX IOCTYIKOB,

IMMOCTCIICHHO Y4acCb U OCBauBas CTPATCTHUIO pallMOHAJIBHOI'O ITPUPOAOIIOJIIE30BaAHMA.

Cpeocmeom pazeumus TAYHOCTHBIX PE3yIbTATOB CIIyXKaT Y4eOHBIN MaTepHual U MPOJyKTUBHBIC 3aJaHNs yUeOHMKA, HAIICICHHbIE Ha 6-10 JTMHUIO Pa3BUTHS —

YMCHHUE OLCHUBATH MMOBCACHHUE YCIIOBCKA C TOUYKU 3PCHUSA XAMUYECKOH 0€30ITaCHOCTH IO OTHOIIIECHUIO K YCJIOBCKY U IIPUPOJL.

MeTtanpeaAMeTHBIMH Pe3yJIbTaTaMu U3yYeHHS Kypca «XUMUs SIBIAETCS (OPMHUPOBAHUE YHHUBEPCAIBHBIX YUeOHBIX AeiicTBuit (YVY /).

Peeynamusnvie YY1

CamocTosaTenbHO 00HAPYKHUBATh U POPMYIUPOBATH YU€OHYIO TPOOIEMY, ONPEACTATh LeNb y4eOHOM NesITeIbHOCTH, BEIOMPATh TEMY MIPOCKTA.

BeinBurare Bepcun penieHns npo0aeMbl, 0CO3HABaTh KOHEUHBIN pe3ysbTaT, BBIOMPATh U3 MPEUI0KEHHBIX U UCKAaTh CAMOCTOSITEIIBHO CPEICTBA JOCTUKEHUS

OCIn.

CocTaBnsaTh (MHIUBUIYAIBHO WU B TPYIIIE) IUIaH PEIICHUS TIPOOIEMBbI (BBITTOJIHCHHSI TIPOEKTA).

Pabotast o niany, CBEpATh CBOM JACHCTBUS C LIENbIO U, P HEOOXOAMMOCTH, UCIIPABIIATH OIMIMOKH CAMOCTOSITEIBHO.

B nmanore ¢ yunTtenem coBEpIICHCTBOBATH CAMOCTOSITEIBHO BEIPA0OTaHHBIE KPUTEPUH OLICHKHU.

CamocTosATeIbHO 00HAPYXKHUBATH U POPMYIUPOBATH MPOOJIEMY B KIACCHOW M MHIMBUAYAIbHON YUeOHON AEATEIbHOCTH.

Beigsurats Bepcun penieHus mpoodieMbl, 0CO3HaBaTh KOHEYHBIM PE3yNbTaT, BHIONPATh U3 MPEITIOKEHHBIX U HCKAaTh CAMOCTOSITEIBHO CPE/ICTBA JOCTHKCHUS

CIn.

CaMocCTOsATEIbHO OCO3HABATh IMPUYUHBI CBOETO YCIeXa WM HeyCcleXa U HaXOAUTh CIIOCOOBI BBIX0/1a U3 CUTYalluu Heycrexa.
Cpeocmeom ¢hopmuposanusi perymsTHBHBIX Y Y] clly’)kaT TEXHOJOTHsS MPOOJIEMHOTO AHMANora Ha STane HM3y4eHUs HOBOTO MaTepuaia U TEXHOJIOTHS

OIICHUBAHUSI 00Pa30BaTEIBHBIX JOCTKCHUN (YyUeOHBIX YCIIEXOB).

Ilosnasamenvuvie YYII:
AHanmM3upoBaTh, CPAaBHUBATH, KIACCU(PUIIUPOBATH U 00001aTh (PaKThI U SIBJICHUS. BBISIBIATS MPUYUHBI U CICACTBUS MIPOCTHIX SIBJICHUI.




OcCyIecTBIATh CpaBHEHUE, CEPHUALUI0 U KIACCU(PUKAILNIO, CAMOCTOSATEIHHO BBIOMpPAs OCHOBAHHS W KPUTEPHUH JJISl YKA3aHHBIX JIOTUYECKUX OIEpallHii;
CTPOUTH KJIACCU(PUKAIIMIO HA OCHOBE TUXOTOMUYECKOTO JIeTICHHS (Ha OCHOBE OTPUIIAHMS).

CTpouTts JIOTHYECKOe pacCyKIeHNE, BKIIOYAOIIEe YCTAHOBICHUE TPUUYNHHO-CIICICTBEHHBIX CBS3CH.

CoznaBaTh CXeMaTH4YECKHE MOJEIU C BBIJICICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK 0OBEKTA.

CocCTaBiATh TE€3UCHI, pA3TUYHBIC BUABI TUTAHOB (TIPOCTBHIX, CIOKHBIX U T.11.). [I[peoOpa3oBeiBaTh HHPOPMAIMIO U3 OJHOTO BUIA B IPYroi (TaOIUIly B TEKCT U
np.).

BbrunThIBaTH BCE YPOBHU TEKCTOBOM MH(OPMAIIUH.

YMeTh ornpeaensaTh BO3MOKHBIE HCTOYHUKHA HEOOXOIUMBIX CBEACHUM, TPOU3BOIUTH MOUCK MHPOPMAIIUH, AHATTU3UPOBATh U OLIEHUBATH €€ T0CTOBEPHOCTb.

YMeTh HCMONTBb30BaTh KOMITBIOTEPHBIC ¥ KOMMYHUKAIIMOHHBIE TEXHOJIOTUU KaK MHCTPYMEHT Il JOCTHKCHHSI CBOUX IeJIeiH. YMETh BHIOMPATh a/IeKBAaTHBIE
3aJlaye HHCTPYMEHTAJIbHbIE POTPaMMHO-aNNapaTHbIE CPEICTBA U CEPBUCHI.

Kowmmynuxamuenvie YVJI:

CaMocCTOsATEIbHO OPraHU30BbIBATh YUEOHOE B3aMMOJEHUCTBUE B Tpymiie (OMpeAesTh O0IIMe LEeNH, pacpeneisaTh poiid, T0rOBapUBaThCs IPYT ¢ APYroM H
T.1.).

OTtcTauBasi CBOIO TOUKY 3pEHUS, IPUBOAUTH aPTyYMEHTHI, MOATBEPkKAAst UX (paKTaMu.
YMeTh B3MISIHYTh Ha CUTYAIIMIO C MHOM MO3UIIMU U IOTOBAPUBATHCS C JTIOABMH HHBIX MTO3UIUH.

Cpeocmeom hopmuposanusi KOMMYHUKATUBHBIX Y Y ][ ciy)kaT TEXHOJIOTHS MPOOJIEMHOTro auanora (moOyXaaronui ¥ MOABOISIINKA Juanor) u paboTa B
MaJbIX TPYIIaX, TAKXKe HCIOIh30BaHUE HA YPOKAX AJIEMEHTOB TEXHOJIOTHU MTPOYKTHBHOTO YTCHHUS.

IIpenmMeTHbIMHU pe3yJIbTaATAMH U3YUYCHUS MpeaMeTa « XUMHUS SBISIOTCA:
1.B mo3naBarenwsHOM chepe:

i AaBaTb ONPCACIICHUA HN3YYCHHBIX TMOHATHH: «XHMHYCCKHI OJIEMEHT», «aTOM», «MOH», «MOJICKYJa», «IIPOCTBIC W CJIOXKHBIC BCHICCTBA», «BCIICCTBOY,
XHUMHUYCCKadA (I)opMyna», «OTHOCHUTCJIbHAsd aTOMHAass MacCa», <«OTHOCHUTCJIbHAA MOJICKYJISIpHAsA MacCa», «BAJICHTHOCTb», «CTCIICHb OKUCIICHUA),
CKpHUCTAINIMYECKAasd pCHICTKa», «OKCHUAbI», «KHCJIOThI», «OCHOBAHHA», «COJIHU», ((aM(l)OTCpHOCTI)», UHOUKATOP», ((HepI/IOI[I/ILIeCKI/II\/'I 3aKOH», «II€pUuOoJUuYCCKad
Ta6nnua>>, «U30TOIbD», «XUMHUUYCCKAA CBA3b», «BJICKTPOOTPULATCIIBHOCTL)», «XHUMHYCCKAA PCAKLUA», «(XUMHUUCCKOC YPABHCHUC), «T'CHCTHYCCKASA CBA3b)»,
«OKHCJIICHHUE», «KBOCCTAHOBJICHUEC), «QJICKTPOJUTHYCCKAsd JUCCOIHUALUA», KCKOPOCTh XHUMHYISCKOHN PEaKIm»»,

o OIHCATh JEMOHCTPALIMOHHBIE U CAMOCTOSATEIBHO ITPOBEAECHHBIE XMMUUECKHUE IKCIIEPUMEHTHI;

o OIHCHIBATh U Pa3IMyaTh U3YUYEHHBIE KJIACChl HEOPraHMUECKUX COEIUHEHUM, IPOCTHIE U CIIOKHBIE BEIIECTBA, XUMUUYECKUE PEAKIINH;

o KJ1acCU(UIUPOBATh N3y4YE€HHbIE OOBEKTHI U SBJICHUS;

o JeNaTh BBIBOABI U YMO3AKIIOUEHHs U3 HAOIIONEHUH, N3yYeHHBIX XUMHUECKUX 3aKOHOMEPHOCTEH, MPOTHO3UPOBATh CBOMCTBA HEM3YYEHHBIX BELIECTB IO
aHAJIOTHH CO CBOMCTBAMU MU3YYEHHBIX;

o CTPYKTYpUPOBATh U3yYECHHBII MaTepuasl ¥ XUMHUECKYIO0 HH(POPMALINIO, TOTYYCHHYIO U3 IPYTUX UCTOYHHUKOB;

o MOJIETMPOBATh CTPOEHHUE aTOMOB IEMEHTOB 1-3 epro10B, CTPOEHUE IPOCTHIX MOJIEKYJ;

2. B 1eHHOCTHO - OpUeHTalMOHHOH cdepe:
. aHAJM3UPOBATH U OLIEHUBATD MOCIEICTBHS IS OKPY>KaIOLIeH cpe/ibl OBITOBOM 1 MPOU3BOJCTBEHHOM JESITEIbHOCTH YeJIOBEKa, CBI3aHHOM C
nepepaboTKON BEIIECTB;
3. B tpynoBoii chepe:
* IPOBOAUTH XUMUUECKUHN IKCIIEPUMEHT;



4. B cdepe 6e30macHOCTH KHU3HEIACATEIBHOCTH:

* OKa3bIBaTh NEPBYIO IOMOIIIb ITPU OTPABICHUSX, OKOTAX U IPYTUX TPABMAX, CBA3aHHBIX C BEIIECTBAMH U JJAOOPATOPHBIM 000PYJOBAHUEM.

3HaTh/TIOHUMATh:
* XMMUYECKON CUMBOJIMKH: 3HAKOB XUMUYECKUX IEMEHTOB, (OPMYJI XMMUYECKUX BEILIECTB U YPABHEHUN XUMUUECKUX PEAKIIMMI;
* BOXHEHMIINX XUMHUYECKHX MOHATUN: XMMUYECKHI 3JIEMEHT, aTOM, MOJIEKYJa, OTHOCUTEJIbHbBIE aTOMHAsl U MOJIEKYJISIpHas Macchl, HOH, XUMHYECKasl CBS3b,
BEIIECTBO. KJacCU(UKaLUs BEIIECTB, MOJIb, MOJISpHas Macca, MOJIIPHBIM 00bEM, XUMHUECKas peakius, KiIacCU(pUKalMsg peakuuid, 3JIEKTPOIUT U
HERJIEKTPOJIUT, IJEKTPOIUTHUECKAS JUCCOLUALNS, OKUCIUTENb U BOCCTAHOBUTEIb, OKHCIIEHUE U BOCCTAHOBJICHUE;
* OCHOBHBIX 3aKOHOB XMMMH: COXPAHEHHS MAaCChI BEILECTB, IIOCTOSIHCTBA COCTaBa, IEPUOJIUYECKUH 3aKOH;
* Ha3bIBaTh: XMMHUYECKUE HIEMEHTBI, COEIUHEHHUS U3yUYEHHBIX KIacCOB;
* OOBACHATH (PU3NYECKHUI CMBICII AaTOMHOTO (TIOPSIIKOBOT0) HOMEpa XUMUYECKOT' 0 3JIEMEHTa, HOMEPOB I'PYIIIbI U IEPUOJIA, K KOTOPBIM 3JIEMEHT IPUHAIJICKUT B
nepuoanueckoit cucreme .M. Menzneneesa; 3aKkOHOMEPHOCTH U3MEHEHUSI CBOMCTB 3JIEMEHTOB B IIPE/EIaX MaJbIX EPUOJOB U IVIABHBIX MOATPYIII; CYIIHOCTh
peakmuii HFOHHOTO 0OMEHa;
*XapaKTEepPHU30BaTh: XUMHUUECKUE 3JIEMEHTHI (OT BOJOPO/a 10 KaJIbIHs) Ha OCHOBE MX MOJIOXEeHHUs B iepuoanueckoi cucteme J[.M.MenzaeneeBa u ocobeHHOCTEH
CTPOCHMSI X aTOMOB; XMMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX BEILECTB;
* ONpEAETATh: COCTaB BELIECTB MO MX (hopMysaM, MPUHAUICKHOCTh BEIIECTB K ONPEICICHHOMY KJIACCY COCAMHEHUH, TUIbl XMMUYECKHX PEaKLUl, CTENCHb
OKHCJICHUS JJIEMEHTA B COCUHECHMSX, TUII XUMUYECKOHN CBS3H B COCIMHEHUAX, BO3MOXKHOCTb IIPOTEKAHUS PEAKIINN
HOHHOT0 0OMEHA;
COCTaBJISITh: (POPMYJIBI HEOPTAHUUYECKUX COCIMHEHWH M3YYCHHBIX KJIACCOB; CXEMBI CTPOEHHUs aTOMOB MepBhIX 20 31eMEeHTOB nepuoandeckon cucremsl J[.U.
MeHeneeBa; ypaBHEHUSI XUMUYECKUX PEAKLIUN;
* 00pamarbcsi ¢ XMMUYECKON MOCYI0H U JIa00paTOpPHBIM 000PYI0BAHHUEM;
* BBIUMCIIATH: MAaCCOBYIO JIOJIO0 XMMHUYECKOTO 3JIeMEHTa HO (popMysie COeTUHEHNUS; MaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE; KOJIWYECTBO BEIIECTBA, OOBEM HIIH
Maccy 10 KOJMYECTBY BEIIECTBA, 00BEMY HIIM Macce peareéHTOB WK MPOAYKTOB PEAKIINH;
Hcnonb3oBaHne NMPHOOPETEHHBIX 3HAHUM U YMEHUH B MPAKTUYECKOH NESATEIBHOCTH U MOBCEJIHEBHOW KHU3HM JUIs: 0€30MacHOT0 oOpalleHus ¢ BEIEeCTBAMU U
MaTepHagaMH; SKOJIOTMYECKA TPAMOTHOTO IOBEJCHHS B OKPYKAIOLIEH CPEZe; OLICHKH BIUSHUSA XUMHUYECKOIO 3arps3HEHMs OKPYXKAIOIIEH Cpeibl HaA OpraHu3M
YeJI0BEKa; KpUTHYECKON OLIEHKU MH(OPMAITNH O BEIECTBAX, CIIOIb3YEMBIX B OBITY; IPUTOTOBJICHUS pACTBOPOB 331aHHON KOHIIEHTPALIUH.

. nonoxkenne MetayyioB B [1.C.; Merannuueckast CBsi3b, METAJUIMYECKAS KPUCTAINIMYECKAs PEUIETKA;

. ¢dbuznYeCcCKre CBOMCTBA METAJLIOB.

. o01mre XxuMUYecKkue cBoiictBa Me: B3aumozeiictere ¢ HeMe, Boioii, KHCI0TaMHU, COJISIMH.

. KJIacCU(PUKAIIMIO CTUTABOB HA OCHOBE YEPHBIX (YYTYH U CTaJIb) U IBETHBIX METAIIOB, XapaKTEPUCTUKY (PH3UUECKUX CBOHWCTB METAJIIOB.
. OCHOBHBIE CIIOCOOBI MTOJTy4eHUs Me B MPOMBIIIUICHHOCTH.

. Ba)KHEHIIIME COCAMHECHUS IIEIOYHO3EMEIbHBIX METAIJIOB

. XMMHYECKHE CBOMCTBA aJlFlOMUHUS, KeJe3a.

. O0OBSCHITH 3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB 3JICMEHTOB-METAJIJIOB B TIpe/ieiaX IJIaBHbIX IMOTPYII;
. XapaKTepU30BaTh CTPOCHHE U OOIIIEe CBOHCTBA METAIIIIOB;

. ONKMCHIBATh CBOMCTBA BBICIIUX OKCHIOB 3JIEMEHTOB-METAILUIOB U COOTBETCTBYIOIIMX UM OCHOBAHMIA;

. ONMCHIBATh PEAKIIMM BOCCTAHOBJICHUS METAJNIOB U3 UX OKCHJIOB;

. XapaKTEPU30BaTh YCIOBHSI M CIIOCOOBI IPEAYIIPEKACHUS KOPPO3UU METAJIOB;



XapaKTepU30BaTh CBOMCTBA U 001aCTH MPUMEHEHUS METAIUTUYECKUX CIUIABOB;

COCTaBJISTh CXEMbI CTPOEHHUSI AaTOMOB 3JIEMEHTOB-METAJUIOB JINTUS, HATPUS, MarHus, aTIOMUHUS, KaJIns, KaJbIHs);

- OOBSICHATH 3aKOHOMEPHOCTH U3MEHEHHS CBOWCTB DJIEMEHTOB-METAJIOB B MIPE/IeIax TJIaBHBIX MOIPYIIIT,

XapaKTepu30BaTh XUMUYECKUE CBOWCTBA METAJIJIOB U UX COEAMHEHUI;

OMNUCHIBATh CBS3b MEXIY COCTAaBOM, CTPOCHUEM, CBOMCTBAMU BEILIECTB-METAJIJIOB U UX MPUMEHEHUEM;

-MCMOJb30BaTh MPUOOPETEHHbIE 3HAHUS U YMEHHUS B NMPAKTHUECKOW NEATEJIbHOCTH U TMOBCEAHEBHOW JKM3HU: A Oe3omacHoro obOpamieHus ¢ Me,

HKOJIOTUYECKU TPAMOTHOT'O TIOBEICHUS B OKPYXKAIOIEeH cpesie, KpUTHIECKOM OIIeHKH WH(pOpPMAIIUU O BEIIECTBaX, UCIIOJIb3YEMbIX B OBITY

3alMChbIBATh YpaBHEHUSI peakuuil B3aumojneictBusa ¢ HeMe, kuciaoramu, COJAMH, HCHOJB3YS SJICKTPOXUMHUYECKHU P HampsbkeHus Me mid

XapaKTEPUCTUKUA XUMUYECKUX CBOMCTB

OIUCHIBATh CBOWCTBA U 00JIACTH MPUMEHEHHUS PA3IMUHBIX METAJIJIOB U CIUIaBOB

COCTaBJISITh CXEMY CTPOCHHS aTOMA JKeJe3a;

3aMKMChIBaTh YPAaBHEHUS PEaKIUi XUMHUYECKUX CBOUCTB kene3a (OBP) ¢ oOpazoBannem coenHEeHUN ¢ Pa3IuIHBIMK CTETICHSIMU OKUCIICHUS;
ONIpeNenaTh COeNMHeHus, coaepkamue nonsl Fe?” u Fe*' ¢ moMoIpio kauecTBEHHBIX peakiuii
oOpariaThCsi ¢ XUMUYECKOM TTOCYA0H U JaOOpaTOPHBIM 000pYyI0BaHUEM:;

pacro3HaBaTh ONBITHBIM MYTEM COSAMHEHUS METaJlI.

nojoxxeane HemetauioB B I1.C. J[.M1.Menneneena;

ATOMHBIC XapaKTEPUCTUKU BJIEMEHTOB-HEMETAIUIOB, IPUUYMHBI U 3aKOHOMEPHOCTH MX U3MEHEHUs B IEPUOAAX U IpyNmax;
-0COOEHHOCTH KPUCTAJUTMYECKOTO CTPOEHUSI HEMETAILIOB;

-CTPOCHHE aTOMOB-HEMETAIUIOB, (PU3HUECKHUE CBOMCTBA.

- CTpOEHHE aTOMOB T'aJIOTEHOB, CTENICHN OKHUCIEHUs, PU3NUecKre U XMMHYECKHEe CBOMCTBA.
-CBOWCTBA CEPHOM KUCJIOTHI B CBETE NpeacTaBieHnii TO/I;

-OKUCJIUTEJIbHBIE CBOMCTBA KOHII. CEpHOU KUCTOTHI B cBeTe OBP;

-Ka4eCTBEHHYIO PEAKIINIO Ha CYJIb(aT-uoH.

-pu3nyecKue 1 XuMUYEeCKHe CBOMCTBA a30Ta;

-KpyroBOpPOT a30Ta B MIPUPOJIE.

- CTPOEHUE MOJIEKYJIbl aMMHUAKa;

-JIOHOPHO-AKIIEITOPHBIN MEXaHU3M 00pa30BaHUs CBSI3U B MOHE aMMOHHS;

-CBOMCTBAa aMMHMaKa,

-cTI0cOOBI MOTYYCHHSI U PACTIO3HABAHUS aMMHUaKa

- CBOMCTBA KUCIOPOJAHBIX COEAMHEHUH a30Ta U a30THOW KUCJIOTHI KAaK OKHCIIATEIIS.

- XapaKTepu30BaTh CBOICTBA yriepoja 1 3JIEMEHTOB MOATPYNIbI yIiiepoia

- CBOMCTBA, 3HAYCHUE COCAMHEHHI yriaepoia U KPEMHHS B )KUBOU M HEKUBOU MPUPOJIE.
-COCTaBJIAITh CXEMbI CTPOCHHUSI ATOMOB XUMUYECKUX AJIEMEHTOB -HEMETAJLJIOB;

-7IaBaTh XapaKTEPUCTUKY JIEMEHTaM-HEMETalaM Ha OCHOBE MX noJjioxeHus B [ICX0;
-00BSICHATH CXOJICTBO M PA3IMUKe B CTPOCHHH aTOMOB AJIEMEHTOB-HEMETAIUIOB;

- OOBSICHATH 3aKOHOMEPHOCTH HU3MEHEHMS CBOMCTB XUMUYECKUX JIEMEHTOB-HEMETAIIIOB;

- XapaKTepu30BaTh XUMHUUECKHUE 3JIEMEHThI-HEMETAIIBI MAJIBIX TIEPHOJIOB;




. - OIKCHIBATh CBOWCTBA BBICIIMX OKCHIOB XUMHUYECKHX 3JIEMEHTOB-HEMETAJUIOB MaJbIX MIEPUOAOB, a TAaKXKE OOIIHE CBOWCTBA COOTBETCTBYIOIIMX UM
KHUCJIOT;

. -CpaBHUBATh HEMETAIIJIBI C METAJUTAMH
. - COCTaBJIATH CXEMbI CTPOEHHS aTOMOB IajlOr€HOB;
. -Ha OCHOBAHUU CTPOCHUS aTOMOB OOBSICHATH U3MEHEHNE CBOMCTB raJIOTEHOB B TPYIIIIE;
. -3aMUCHIBATh YPABHEHUA peaKkuil ¢ Touku 3penust OBP
. -XapaKTepU30BaTh XMMUUECKUE JIEMEHTBI TOATPYIIIIBI CEPbI;
. -3aMUCHIBATh YPABHEHUS XUMUYECKUX PEAKINNA B MOJICKYJISIPHOM U ¢ TOUKU 3peHus OBP
. - ONMCHIBATh CBOMCTBA aMMuaka ¢ Touku 3perust OBP u ero ¢usnonornueckoe Bo3eiicTBre Ha OPraHu3M
. - o0pamarbcsi ¢ XMMUUYECKOU MOCYI0H U JIa00paTOPHBIM 000PYI0BAHHEM;
. -TI0JIy4aTh U COOMPATh AMMHUAK;
. -pacno3HaBaTh OMBITHBIM IIyTEM aMMHaK
. - COCTaBJISATh CXEMbI CTPOEHHMSI AaTOMOB 3JIEMEHTOB IIOJAIPYIIIbI YIIIepoaa
. - COCTaBJIATH (GOPMYJIBI COETMHEHU yriiepoa U KpeMHUs, WILTIOCTPUPYIOIINE CBOMCTBA KapOOHATOB M CUJIUKATOB
. -pacno3HaBaTh PaCTBOPHI KUCIIOT U MIEIOYEH, XJIIOpUI-, Cyab(har-, KapOOHAT-UOHBI M HOHBI AMMOHHS,
. - OIUCBIBATH XMMHUUYECKOE 3arps3HEHHE OKPYXKAIOIIeH cpe/ibl Kak CIeICTBHUE MTPOU3BOCTBEHHBIX MPOIIECCOB, CIIOCOOBI 3aIIUTHI OT 3arps3HEHUN
. UCIIO0JIb30BaTh MPUOOPETCHHbIE 3HAHUS M YMEHUS B IPAKTUYECKOM EATETbHOCTH U TIOBCEAHEBHOM KHU3HH JIA:
O0BSICHEHUS] XUMHUYECKUX SIBJICHUH, IPOUCXOAALINX B IPUPOJIE, OBITY U HAa IPOU3BO/ICTBE;
. 9KOJIOTMUYECKU I'PaMOTHOI'O IIOBEJIEHUS B OKPYKAIOIIEH Cpelie;
. OLICHKH BIJIMSIHUSI XUMHUECKOTO 3arpsi3HEHUS OKPYKAIOIIEH Cpe/ibl Ha OPraHu3M YEJIOBEKa U IPYTUe KUBbIE OPTraHU3MBbI;
. 0e30macHOTO OOpaIeHHs C TOPIOYMMHU U TOKCUYHBIMH BEIIIECTBaMH, JIA0OPATOPHBIM 000PYIOBAHHUEM;
. KPUTHYECKON OLIEHKH TOCTOBEPHOCTH XUMHUYECKOM MH(OpMAIINH, TOCTYHAIOIeH U3 pa3HbIX HCTOYHUKOB.

2. Conep:xaHue OCHOBHOIO 001ero 00pa30oBaHUs 10 XMMUU
8 kiace
BBenenue
[Ipenmer xumuu. MeTobI MO3HAHUS B XUMHH: HAOIIOACHHE, SKCIIEPUMEHT, MoieJrpoBanue. McTouHUKN XuMudeckoil nHopmanuu, ee noayyeHue, aHajaus u
MPEJICTABIICHUE €T0 Pe3yNbTaToB. [IOHATHE O XUMUYECKOM dJIeMEHTe U (hOpMax €ro CyIIeCTBOBAHHsS: CBOOOIHBIX aTOMax, MPOCTBIX M CIOKHBIX BEHIECTBAX.
[IpeBpamenuss BemecTB. OTIMUMEe XUMHUYECKHX pEaKIUid OT (pu3WyecKkux sBIeHUH. Poib XuMuUM B KU3HM 4enoBeka. KpaTkue cBeleHUS U3 HMCTOPHUH
BO3HUKHOBEHUS U Pa3BUTHUS XUMHUH. POJIb 0T€UECTBEHHBIX YUEHBIX B CTAHOBJICHUN XMMUYECKON Hayku — paboTtsl M. B. JlomonocoBa, A.M. bBytneposa, /1. 1.
MeHneneeBa. XuMuueckasi CHMBOJIMKA. 3HAKM XUMHUYECKHUX JIEMEHTOB M IMTPOUCXOXKICHUE X Ha3BaHUU. XuMuueckue ¢Gopmynbl. UHIEKCH 1 KO3 PUITUEHTHI.
OTHOCUTENbHBIE aTOMHAs U MOJIEKYJIsIpHAsi Macchl. [IpoBeeHne pacyeToB MAcCOBOW JIONHM XMMHUYECKOTO 3JIEMEHTa B BEIIECTBE HA OCHOBE €ro (hOPMYIIHL.
[Tepuonnueckas cucrema xumuueckux snemeHToB JI. 1. MenneneeBa, ee CTpyKkTypa: Maible W OOJBIITNE MEPUOBI, TPYIIBI U MOArpynnsl. [lepuoandeckas
CUCTEeMa KaK CIPAaBOYHOE MOCOOUeE AJIs TOJIyUeHHUsI CBEACHHUI O XUMUYECKUX DJIEMEHTaX.
Tema 1. ATOMBI XMMH4Y€CKHX 3JIEMEHTOB
AToMBI Kak ¢opMa CyIIECTBOBAHHUS XUMHUYECKHX 3JIeMeHTOB. OCHOBHBIE CBEICHHSI O CTPOCHHH aTOMOB. JloKa3aTelbCcTBa CIOKHOCTH CTPOCHHUS aTOMOB.
Omertel Pe3epdopra. [lnanerapuas Moaenb CTpOSHUS aToMa.



CocraB aTOMHBIX siiep: HNPOTOHBI, HEUTPOHBI. OTHOCUTEIbHAS aTOMHAas Macca. B3anMOCBS3b MOHATUN «IIPOTOHY», «HEUTPOH», «OTHOCHUTENbHAsl aTOMHAas
Macca.

N3meHeHue grcna MpOTOHOB B SApe aToMa — 00pa30BaHUE HOBBIX XUMUYECKUX JIEMEHTOB.

N3menenne yucia HEUTPOHOB B sAJpe aToMa — oOpa3oBaHHe H30TONOB. COBpPEMEHHOE OMpEeNeTCHUE MOHATHS «XUMHYECKHUU AeMeHT». M30Tombl Kak
Pa3HOBUIHOCTH aTOMOB OJJHOTO XMMHUYECKOTO 3JIEMEHTA.

OnekTpoHbl. CTpOEHUE AEKTPOHHBIX YPOBHEN aTOMOB XMMHUYECKHUX 3JIEMEHTOB MaJbIX NEPHOA0B. [IoHATHE O 3aBEPIIEHHOM AJIEKTPOHHOM YPOBHE.
[lepuonnyeckas cucrema XxuMu4yeckux snemeHToB J[. M. MenneneeBa u CTpoeHHEe aTOMOB — (DPU3MUYECKHI CMBICI MOPSIKOBOTO HOMEpa 3JIeMEHTa, HoMepa
IpYyIIIbI, HOMEpa NEPUOJIA.

M3meHeHue yuciia 3JIeKTPOHOB Ha BHEITHEM 3JIEKTPOHHOM yPOBHE aTOMa XMUMHUYECKOTO 3JIEMEHTa — 00pa30BaHME MOJIOXKUTEIBHBIX H OTPHUIIATEIHLHBIX HOHOB.
Honbl, 06pa3oBaHHbIE aTOMAMHU METAJUIOB UM HeMeTa/uioB. [IpHuMHBI M3MEHEHHS METATMYECKMX M HEMETaJUNIMYeCKHMX CBOMCTB B MEPHUOAAX M TpyMIMax.
OO6pazoBanue 6uHApHBIX coeanHeHui. [TorsITHEe 00 MOHHOH CBsi3H. CxeMbl 00pa30BaHUS MOHHOM CBSI3U.

B3aumopeiicTBue aToOMOB 3J€MEHTOB-HEMETAJUIOB MEXIy 000l — 00pa3oBaHHE JBYXaTOMHBIX MOJIEKYJ HPOCTBIX BemlecTB. KoBasieHTHas HemosspHas
XUMHYECKast CBsI3b. DIIEKTPOHHBIE M CTPYKTYpHBIC GopMyibl. BzaumoeiicTBe aTOMOB HEMETALIOB MEXKIY cO00i — o0Opa3oBaHHe OWHAPHBIX COCAMHCHUN
HEMETAJJIOB. DIIEKTpoOoTpullaTeabHOCTh. KoBaneHTHas mnoiisipHas cBsi3b. [loHSTHE O BaJIEHTHOCTM KaK CBOWCTBE aTOMOB OOpa30BBIBATh KOBAJICHTHBIE
xumuuaeckue cBs3u. CocraBienne Gopmynn OMHAPHBIX COSAUHEHUH 0 BaJeHTHOCTH. HaxoXIeHrne BaleHTHOCTH 10 (hopMyJie OMHAPHOTO COSAMHECHHUS.
B3anMozeiicTBHe aTOMOB METAILIOB MEXAY 000 — 00pa3oBaHNe METAUTMUYECKUX KPUCTALIOB. [IOHIATHE 0 METaUTMUECKOM CBSI3HU.

Tema 2. IIpocTbie BemecTBa

[TonoxeHne MeTauIoB U HEMETAIIOB B lleproinueckoil cucteMe XMuMUYECKHUX JJIEMEHTOB

. U.MenneneeBa. Baxkneiimre mpocThie BEIIECTBA — METaJUIbI (Kele30, allOMUHUMN, KaJbLUNA, MarHui, HaTpui, kanmii). O0mue (u3nueckue CBOWCTBA
MeTaJIioB. BakHelilime mpocThie BeleCTBa-HEMETaUIbl, 0Opa30BaHHbIE aTOMaMU KHCIOpOJAa, BOAOPOJA, a3oTa, cephl, (ocdopa, yriepona. Mosekynbl
MPOCTHIX BEIIECTB-HEMETANIOB — BOJOPOa, KUCIOPO/a,

a3oTa, rajnoreHoB. OTHocuTeIbHas MoJieKylsapHas Macca. CIoCOOHOCTh aTOMOB XMMHUYECKHUX 3JE€MEHTOB K OOPa30BaHMUI0 HECKOJBKHUX MPOCTHIX BEIIECTB —
aoTpornus. AJJIOTPOIHbIE MOaUGUKAIMK KUCIopoaa, pocdopa, oloBa. MeTauiMuecKkue U HEMETaTu4IeCKHe CBOMCTBA MPOCTHIX BemlecTB. OTHOCUTENBHOCTh
3TOTO NOHSTHS.

Yucno Asorazapo. KonuuectBo BemiectBa. Monb. MomsipHast Mmacca. MonsipHbIii 00beM ra3000pa3HbIX BemecTB. KpaTHble eTUHHIIBI H3MEPEHHs KOJIMYECTBa
BEILIECTBA.

Pacyers! ¢ ncnosnb30BaHUEM MOHATHH «KOJIMYECTBO BEUIECTBAY, «MOJISIPHAS MACCay, «MOJISIPHBIN 00bEeM Ta30B», «UUCIO ABOTAIPOY.

Tema 3. CoenriHeHUs] XMMHYECKHUX 3JIEMEHTOB

Crenens okucienus. CpaBHEHHE CTENICHU OKHUCIICHUS U BaJeHTHOCTH. Ompe/ieieHne CTENIeHH OKHCICHUS YJIIEMEHTOB B OMHApHBIX coenuHeHusx. CocTaBneHe
dhopmyn OMHAPHBIX COSTMHEHUN, OOINN CITOcO0 NX Ha3BaHM.

bunapHbie coeTMHEHUS METAIIJIOB U HEMETAIIJIOB: OKCHJIBI, XJIOPHIbI, cylbduabl u np. CoctaBnenue ux Gopmyn. buHapHbie coeTMHEHUsT HEMETAIIIIOB: OKCH/IBI,
JIETy4re BOJIOPOJHBIE COCIMHEHMS, UX COCTAaB M Ha3BaHus. [IpencraBurenu OKCHIOB: BOJA, YIJIEKHMCIBIN ra3, HeranieHass u3BecTb. [IpeacraBurenu neTydux
BOJIOPOAHBIX COCTMHEHHI: XJIOPOBOAOPOI U aMMHAK.

OcHoBaHUs, UX COCTaB W Ha3BaHUA. PacTBOpuMOCTh OCHOBaHHWU B Boje. lIpemcraBurenu menoueid: TUAPOKCHABI HATpHs, Kamus U Kauplus. [lonstue o0
WHJUKATOpaX U KAYeCTBEHHBIX PEaKIIMIX.

Kucnotsl, ux cocraB u Ha3Banus. Knaccudukanus xucnort. [IpeacraBurenu KUCnoT: cepHas, consiHasi, a3oTHas. [loHaTue o mikane kucinoTHocTu (mkaia pH).
N3menenne okpacku MHIUKATOPOB.



Conu Kak MPOM3BOJHBIE KUCIOT M OCHOBAHWH, MX COCTaB W Ha3BaHUs. PacTBopumocTh comneil B Boxe. IlpeacraBurtenu comneil: Xjaopua HaTpusi, KapOOHAT U
dbocdar kanpus.

AMop(HBIE ¥ KPUCTAJUTMYECKHE BEIIECTBA.

MexMoIeKyIsIpHbIe B3aUMOIEHCTBHS. THUIIBI KPUCTAUIMYECKUX PEHIETOK. 3aBUCUMOCTh CBOMCTB BEIIECTB OT TUIIOB KPUCTAIMYECKUX PEIIETOK.

UucTele BemecTBa U cMecH. [IpuMepsl KUIKUX, TBEPABIX U Ta3000pa3HbIX cMeceil. CBOMCTBA YUCTHIX BEMIECTB U cMeceil. X coctaB. MaccoBasi 1 oObeMHast
JI0JI KOMIIOHEHTa cMeCH. PacueTsl, CBsI3aHHBIE C UCIIOJIB30BAHUEM MTOHATHUS «IOJS».

Tema 4. U3MeHeHHs NPOUCXOASIINE C BelleCTBAMM

[lonsiTHE ABIIEHMI, CBSI3aHHBIX C U3MEHEHUSAMMU, IPOUCXOIAIIUMU C BELIECTBOM.

SIBneHus, CBsI3aHHBIE C M3MEHEHNEM KPHCTAIUTMUECKOT0 CTPOSHHS BEIIECTBA MPU MOCTOSTHHOM €ro cocTaBe, — (u3ndeckue spieHus. Guzndeckue sSBIeHUS B
XUMHH: JTUCTUIUISALUS, KPUCTAJUIM3AllMs, BhIIApUBAaHUE U BO3TOHKA BEIIECTB, (UIBTpPOBAHUE M LIEHTpUYyrupoBaHue. SIBIEHUS, CBS3aHHbIE C M3MEHEHHEM
COCTaBa BEILECTBA, — XHMMHUYECKUE peakuuu. [Ipu3Haku U yclioBUS NPOTEKaHUs XMMHUYECKHUX pEakiuil. BriaeneHne TEIIOTH U CBETa — PEAKIMHU TOPEHUS.
[TonsiTre 06 K30 - M SHAOTEPMHUUECKUX PEAKIIHIX.

3aKoH COXpaHEeHHUsI MacChl BEIECTB. XMMUYECKHE YpaBHEHMsI. 3HaUeHNUE HHICKCOB U K03 durnmentoB. CocTaBiieHHE YPaBHEHHH XUMUYECKUX PEaKIH.
PacyeTbl Mo XxuMu4eckuM ypaBHEHUsIM. PereHue 3ajady Ha HaXOXKICHHE KOJIMYECTBA, MAacChl WM oObeMa MPOJYKTa peakluu MO KOJIWYECTBY, Macce MU
00bEMYy MCXOHOTO BellecTBa. PacueTsl ¢ HCIONb30BaHUEM MOHATHS «I0JIs», KOT/Ia HCXOJHOE BEUIECTBO JaHO B BHJIE PAaCTBOPA C 3aJaHHOM MaccoBOM JoJeit
PacTBOPEHHOTO BEIIECTBA WM COAEPIKUT OIPEACIICHHYIO OO IPUMECEH.

Peakuun paznoxxenus. IlpeacraBienue o ckopoctd xumudeckux peakuui. Kartammuszatopsl. ®depmentsl. Peaknuun coenunenus. Karamutuueckue u
HEKaTaJUTHYECKUE peakluHu, olOpaTuMble M HeoOpaTuMble peakuuu. Peaknuu 3amemieHus. Psj akTMBHOCTM METayUIOB, €ro HCIIOJIb30BaHUE IS
IIPOrHO3UPOBAHUS BO3MOKHOCTH IPOTEKAHUS pEaKUUN MEXIy METallaMHU M KHUCIOTaMH, pPEaKUMH BBITECHEHMsI OJHMX METAJIOB U3 PAacTBOPOB UX COJIEH
IpyrumMu Metauiamu. Peakiiuu oomena. Peakinu HeiTpanu3anun. Y CJIOBUS TPOTEKAHUS PEaKlnii 0OMeHa B PacTBOpax J0 KOHIIA.

Tunel XMMHYECKUX peaklUil Ha IpUMepe CBOMCTB BOAbL. Peaknus pasioKeHHs — DJIEKTPOJIM3 BOAbL. Peakiuu COoeIMHEHHS — B3aUMOJEHUCTBHUE BOJIBI C
OKCHJaMU METAJVIOB U HEMETAJUIOB. Y CJIOBHE B3aMMOJICHCTBHS OKCUAOB METAJUIOB U HEMETAIUIOB ¢ BOOM. [loHATHE «rMapokcuab». Peaknun 3amemienus —
B3aMMOJICHCTBHE BOJIBI ¢ MeTalIaMH. Peakiiuu oOMeHa — THpOIIU3 BEIIECTB.

Tema 6. PacTBopenue. PactBopbl. CBOICTBAa PACTBOPOB JJIEKTPOJHMTOB

PactBopenne kak (usuko-xumuueckui mpouecc. IloHsTHe O ruapatax W Kpuctawtoruaparax. PactBopumocTts. KpuBble pacTBOPUMOCTH KakK MOJEINb
3aBUCUMOCTH PACTBOPUMOCTH TBEPJIBIX BELIECTB OT Temmeparypsl. HachllieHHbIE, HEHACBIILIEHHBIE U MEPECHIICHHBIE PACTBOPHI. 3HAYEHUE PACTBOPOB AJIA
IIPUPOJIBI U CEJICKOTO XO03CTBA.

[TonsiTrie 00 AMEKTPONUTUYECKON TUCCOLUUAIUHN. DIIEKTPOIUTHI U HEINEKTPOIUTHI. MexXaHU3M AUCCOLUAINMN 3JIEKTPOIUTOB C PA3IUYHBIM XapaKTEPOM CBSI3U.
CreneHb MIEKTPOIUTHYECKOH nuccorranuu. CHIbHBIC U ¢1a0ble SIEKTPOJIUTHI.

OCHOBHBIE TIOJIOKEHHS TEOPUH AIEKTPOIUTHUECKON Arcconnanuu. MlonHble ypaBHeHHsI peakiuii. Peakiiu oOMeHa, uaymme 10 KOHIIa.

Knaccu¢ukanus HOHOB U UX CBOHCTBA.

Kucnotel, ux xmaccudukanus. Jlucconmanys KUCIOT W HUX CBOMCTBAa B CBETE TEOPUHU BJIEKTPOIMTHYECKON Aucconanuvu. MoJeKkyaspHble U HOHHBIE
ypaBHEHHs peakuuil. BzauMmozaeicTBHE KHCIOT ¢ MeTalllaMU. OJEKTPOXMMMUYECKUN Psii HAIpPsDKEHUH MeTayioB. B3aumonelcTBUE KUCIOT € OKCHJIAMU
MeTa/uioB. B3anMojeicTBHE KHCIOT C OCHOBAaHUSAMH —pEaKIUs HeWTpanu3anuu. B3aumMomeicTBHE KHUCIOT ¢ CoONsAMH. M Cmoiab30BaHWE TaOIHUIIBI
PacTBOPUMOCTH JIJISl XapaKTEPUCTUKN XUMUYECKUX CBOMCTB KHcIoT. OCHOBaHMSA, UX Kiaccudukanus. Jlucconuanys OCHOBaHUN U UX CBOWMCTBA B CBETE TEOPUU
ANEKTPONIUTUYECKON Nucconnanuu. B3aumoneicTBue ocHoBaHu# ¢ consiMu. Vcronb30BaHue TaONULBI PACTBOPUMOCTH AJISI XapaKTEPUCTUKU XUMHUECKHX
CBOWCTB OCHOBaHMI. B3auMoielicTBrE IET0UYE C OKCHIAMU HEMETAJIOB.



Conu, uX IUCCOLMAIMS U CBOWCTBA B CBETE€ TEOPUU DIICKTPOIUTHYECKON AMccoruanyu. BzaumoneicTBre coneil ¢ MeTamiaMu, OCOOCHHOCTH 3TUX PEaKIni.
B3aumopeiicTBue cosneii ¢ comsimu. Mcnonb3oBanne TaOIHIBI PpACTBOPUMOCTH TSI XapAKTEPUCTUKH XUMHYECKIX CBOMCTB COJICH.

O06o00611eHne cBeieHui 00 OKCHIax, X KiIaccu(hUKaluu U CBOMCTBAX.

['eneTnueckue psipl MeTaia 1 HeMeTtasuia. ['eHeTndeckas cBsi3b MEKy KilacCaMy HEOPraHUYECKUX BEILECTB.

OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

OmnpeneneHue CTENEHEW OKUCICHUS [UIsl 3JEMEHTOB, OOpa3yIoIUX BEIIECTBAa pa3HbIX KiaccoB. Peaknuum HMOHHOTO OOMEHa W OKHCIUTEIbHO-
BOCCTAHOBUTENbHBIE peakiuu. OKUCIUTENb U BOCCTAHOBUTEIIb, OKUCIEHUE U BOCCTaHOBIIEHHE. COCTaBIIEHUE YPAaBHEHUN OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii METOJJOM 3JIEKTPOHHOTO OaJiaHca.

CBoiicTBa IPOCTHIX BEIIECTB — METAIIOB U HEMETAJIOB, KMCJIOT U COJIEH B CBETE€ OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIUH.

9 kiace

Beenenne. O6masi xapaKTepUCTHKA XHMHYECKHUX 3JIEMEHTOB U XuMH4Yeckux peakuuid. [leppnoanyecknii 3axon u [lepuoanyeckas cucrema
xumMudecknx 3jaeMeHToB JI. U. MeHaeneeBa

XapakTepucTuKa 3JEMEHTa 0 €ro mnojoxkeHuto B Ilepuoguueckoit cucreme xumuueckux sneMmeHToB J[. M. MenneneeBa. CBolicTBa OKCUIOB, KHCIIOT,
OCHOBaHUH U COJIel B CBETE€ TEOPUU DJIEKTPOJUTHUECKOMN IHUCCOLMAIMU U OKHCIEHUS-BOcCTaHOBIIEHUs. [loHATHE O mepexoIHbIX 31eMeHTaX. AMGOTEPHOCTb.
I'enernueckuii psax nepexoaHoro anementa. Ilepuoanueckuit 3akoH U Ilepuoauueckas cucrema xumuuyeckux anemeHToB . M. Menaeneea. Xumuueckas
OpraHM3alMs KUBOU M HEKUBOW MPUPOJbI. XUMUUYECKUNA COCTAB $[pa, MAHTHUM W 3€MHOM KOpbl. XMMHYECKHE DJIEMEHTHI B KJIETKAX >KUBBIX OPraHU3MOB.
Maxkpo- u MukpodneMeHTsl. O000IIeHHE CBeIEHUH 0 XUMUYECKUX peaknusax. Kmaccudukamus XUMHUECKUX PEaKIUi M0 Pa3IndHbIM IpPU3HAKAM: «UUCIO U
COCTaB pearupyroumx U o0pa3yroIMXCcs BEUIECTB», «TEIUIOBOM >(PQeKT», «HampaBiIeHHE», «M3MEHEHHE CTENeHEeW OKHCIEHMs 3JE€MEHTOB, 00pa3yoIInuX
pearupymoiie BemecTBay, «dasza», «HCIONb30BaHHE Karanu3aTopay. [IoOHSATHE O CKOPOCTH XUMHUYECKOW peakuuu. DakTophl, BIHUAIONINE HA CKOPOCTh
XuMuYeckux peakiuid. Karanuzatopsl u katanu3. MTHruOUTOpBEI. AHTHOKCHIAHTHI.

Tema 1. Metanibl

[Tonoxxenue metaiuioB B [lepuoaunyeckoii cucteme xumudeckux 3neMeHToB 1. V1. Menaeneea. MeTtamndeckasi KpUCTaIIMYECKasl pelieTka U MeTajuindeckas
XuMHueckas cBsa3b. OOmme gusudeckue cBoiicTBa MeTaioB. CIIaBbl, UX CBOWCTBA U 3HAYCHHE. XMMUYECKHE CBOMCTBA METAJUIOB KaK BOCCTAHOBHUTEIEH, a
TaK)X€ B CBETE UX IOJIOKEHUS B AJIIEKTPOXUMUYECKOM Py HanpsokeHui metaiioB. Koppo3ust MeTaiioB U crnocoOsl 60pbs0bI ¢ Hell. MeTasuibl B Ipupo/Ie.
OGH.[PIG CHOC06BI nux HOJIy‘—IeHI/IH. Buowi cmanu memanitypeuiecKkoco Kombunama «Ce@epcmaﬂb». Brusnuue 8bl6p06‘06 uepenoseyKkux npe()npuﬂmuﬁ HA KOppO3Uio memaililos.
OO0masi xapakTepuCcTHKA IIEJOYHbIX MeTaI0B. MeTamusl B ipupoae. O0mue crnocoOsl ux noxydeHusi. Ctpoerue atoMoB. [llenodnpie MmeTamibr —
MIPOCTHIC BellecTBa. BakHEWITNEe COSAMHEHUS IEIOYHBIX METAJJIOB — OKCHUIBI, THIPOKCHIBI U CONU (XJIOPHUIBI, KApOOHATHI, CYNIb()AThl, HUTPATHI), UX
CBOICTBa U MPUMEHEHNE B HAPOTHOM X03s1iicTBe. Kanuitabie ynoOopeHus.

O0mas xapakTepucTHKA 3JIEMEHTOB IJIaBHOM nmoArpynns! 11 rpynnel.

Crpoenue atomoB. Il{ea0uHO3eMenbHBIE METAIBI — MPOCTHIE BEIIECTBA. Ba)kHeNIME COETMHEHMS IIEIOYHO3EMENBHBIX METAJUIOB — OKCHUBI, TUAPOKCHUIBI U
COJIH (XJIOpPHIBI, KapOOHATHI, HUTPATHI, CyIb(aThl, (hocdarel), UX CBONCTBA U IPUMEHEHHE B HAPOJHOM X035 CTBE.

AmomuHuii. CtpoeHue aroma, GU3NUECKUE U XUMUYECKUE CBOMCTBA MPOCTOro BemecTBa. COeTMHEHNS alFOMUHUS — OKCHJI U THAPOKCHUI, UX aM(DOTEPHBIHA
xapakrep. Baxueumue conu amomunus. [I[puMeHeHne antoMUHNSA U €70 COCIUHECHUMN.

Kenezo. Ctpoenne aroma, (pU3NIECKHE U XUMUYECKHE CBOMCTBA MPOCTOro BemecTna. [ enerndyeckue psaasl Fe+2 u Fe+3 .

Baxueitimue conu xene3a. 3HaueHHE jKeJie3a U €r0 COSIUHEHUN JIIsl IPUPOAbl U HAPOIHOTO XO3SIHCTBA.

Tema 3. Hemerasibl
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OO0mas xapakTepuUCTHKa HEMETAJUIOB: MojioxeHune B [lepuonnyeckoil cucreme xumuueckux 3nmeMeHToB J{. M. MeHaeneeBa, 0COOEHHOCTH CTPOSHHS aTOMOB,
anekTpooTpunaTenbHocTh (D0) Kak Mepa «HeMeTauTMIHOCTHY, psan 0. Kpucrammueckoe CTPOCHHE HEMETANIOB — TPOCTHIX BEIIECTB. AJUIOTPOIIHS.
duznueckre cBOCTBa HeMeTaioB. OTHOCUTENBHOCTh MOHATHM «METaD U «HEMETAIL».

Bonopoa. ITonoxenue Bomopoaa B Ilepuognueckoit cucreme xumuueckux annemeHToB [[. . MenaeneeBa. CTpoeHue aroMa U MOJIEKyJsbl. DU3MUYECKUE U
XUMUYECKHAE CBOMCTBA BOJOPOJA, €TI0 NOJYYCHUE U IPUMEHEHUE. Brusnue na 6030yx 3a60006 2. Yepenosey.

Bona. Crpoenue monekynbl. BomopoaHass xumuueckasi cBs3b. DU3MYECKHe CBOMCTBA BOJbI. AHOMaNIMHM CBOWCTB BOABL. ['mapodunbHbie W TUAPO(HOOHBIC
BellecTBAa. XHMMHUYECKHE CBOMCTBa BOJbl. KpyroBopoT Boasl B mpupoae. Bomooumctka. Aspauusi Boabl. beiToBble (GMIBTpbl. MuHEpagbHbIE BOJIBI.
JuctuinmupoBaHHasi BOJIa, €€ MOTYyYEeHUE U IPUMEHEHUE. Yepenoseykuti MYIT « BoOokanany u ouucmmsle coopyiceHis.

O01mas xapaKTepucTHKA raJoreHoB.

Crpoenue atomoB. [IpocTsie BelecTBa U OCHOBHBIE COEIUHEHHUS FaJOT€HOB, UX CBOMCTBA.

Kpatkue cBenenus o xmope, 6pome, prope u ioxe. [lpuMeHeHne rajJoreHoB U UX COSAMHEHUN B HAPOJHOM XO3SIUCTBE. [Ipasuia nosedenus ¢ ciyuae asapuu Ha
Xpanuauwax xnopa 6 n. Upoomamxa.

Cepa. CtpoeHue atoma, ajusIOTpONHs, CBOMCTBA W MpuMeHeHue pombudeckoir cepbl. Okcunbl cepbl (IV) u (VI), ux momyuenue, cBOCTBAa U MPUMEHEHUE.
CepHast KHCJIOTa U €€ COJIM, MX MPUMEHEHHWE B HAPOJHOM XO3AiMcCTBE. [IpOM3BOACTBO CEPHON KHUCIOTHI. Ceprokuciomunoe npouzso0cmeo Ha 4epenoseykom
npeonpusmuu «Ammoghocy.

A301. CTpoeHue aToMa U MOJIEKYJIbI, CBOMCTBA MPOCTOro BeliecTBa. AMMHUAK, CTPOEHUE, CBOMCTBA, MOTy4YeHue U npuMenenue. Cojiu aMMOHUS, UX CBOMCTBA U
npumenenue. Oxcuasbl azota (I11) u (IV).

A3OTHas KUCIIOTa, €e CBOMCTBA U MpUMeHeHne. HuTpaTsl 1 HUTPUTHI, MpoOIeMa UX COJACPIKAHUS B CEIIbCKOXO03SUCTBEHHON MPOAYKIIMU. A30THBIC YIOOPECHHUS.
Ammuaunviii yex na «Ammoghocen u Yepenoseyxuii azommo-myKogulii 3a4600.

®ocdop. CtpoeHue aroma, ajIOTPONHusi, CBOWCTBa Oernoro u KpacHoro ¢ocdopa, ux npumeHeHne. OcHOBHble coeawHeHus: okcup (ocdhopa (V) u
oprodochopras kucnota, pocharel. DochopHubie ynoOpeHus. /Ipouszeoocmeo azomubix u Gochopubix yOobpenutl na yepenoseyrom npeonpusmuu « Ammogpocy.
Yraepoa. Crpoenue aroma, aioTponus, cBoiicTBa Moaudukanuid, npumernenne. Oxcuabl yraepoaa (II) u (IV), ux cBoiictBa u mpumeHnenue. KapOboHaTsl:
KaJIBLIUT, COJIa, ITOTAIl, UX 3HAYEHUE B IPUPOJIE U KU3HU YeIIOBEKA. Munepanvhsie ucmounuku Bono2oockoi obnacmu

Kpemnuii. Ctpoenne atoma, KpUCTAIUIMYECKUNA KpeMHUH, ero cBoicTBa u npuMmeHenue. Oxcua kpemuus (1V), ero npupojnbsie pa3HOBUAHOCTH. CHUIMKATEHIL.
3HayeHHUE COEAVMHEHHMN KPEMHHUSA B KMBOM M HEXUBOW mpupone. I[loHsATHE O CHUIMKATHON NPOMBINUIEHHOCTH. Mecmoposicoenis CmpoumenbHblx neckos 6
Bonoeoockoii oonacmu. Ilpouzsodcmeo kupnuya, kepamuueckou niumku 6 Yepenosye, cmekoavHoe npoussoocmeso 6 Yazooe.

Tema 5. O000meHre 3HAHUT 10 XUMUM 32 KYPC OCHOBHOM mKoJbl. [loaroroBka k rocynapcrBeHHoi uTorosoii arrecrauuu (I'MA)

[Tepuonnueckuii 3akoH u llepnoanueckas cucrema xumuueckux aemMeHToB . . Menaeneesa. ®u3nueckuii CMBICII MOPSAIKOBOTO HOMEPA 3JIEMEHTA, HOMEPOB
MIEPUOJIA U TPYNIbl. 3AKOHOMEPHOCTH U3MEHEHMS CBOMCTB 3JIEMEHTOB M MX COEJAMHEHMI B IEPUOAAX U IPYIIAX B CBETE NPEACTABICHUN O CTPOEHUH aTOMOB
3JIEMEHTOB.

3HaueHWe IEepUOANYECKOr0 3aKOHAa. BHIbl XMMHUYECKMX CBA3€H M THIIBl KPUCTAUNIMYECKHX PEIIETOK. B3auMOCBs3b CTPOEHUS U CBOWMCTB BEIIECTB.
Krnaccudukanus XuMHYECKUX PeaKIHii 10 pa3IUYHBIM MPU3HAKAM (YHCIIO H COCTAaB PEAarupyIIUX U 00pa3yIoNINXcs BEIECTB; HATNIHNE

rpaHunbl pazzaena (as; termaoBoi 3PpQeKT; u3MeHeHHe CTereHel OKUCIIEHHsS aTOMOB; MCIIOJNb30BaHHE KaTajau3aTopa; HalpaBieHue npotekaHus). CKopocTh
XUMHYECKHUX PeaKIuii U (aKTopPbl, BIUAIOMUE Ha Hee. OOpaTUMOCTh XMMHUYECKUX PEaAKIHA U CIIOCOOBI CMEIIEHUSI XHMUYECKOTO PAaBHOBECHSI.

[IpocTele m cioXxHBIE BemecTBa. MeTamuibl U HeMeTaulbl. ['eHeTnyeckue psapl MeTajula, HEMeTala M MepexXoJHoro Meramia. OKCuabl U THIPOKCUIBI
(ocHOBaHMSI, KUCIOTHI, aM()OTEpHBIE TUIPOKCUIIBI), comu. MX cocTaB, kinaccudukaiys U o0Ire XUMUYECKHE CBOMCTBA B CBETE TCOPHH JIIEKTPOIUTHUECKON
IUccouanuu. Bonpocsl pecuoHanbHo20 KOMNOHEHMA U 300p08becOepedceHUs 8bl0eienbl KYPCUBOM U CUHUM UBEHOM.
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Peanmn3zanust BocnUTATEJIbHOI0 MOTEHIIHAJIA YpoKka

e YCTAQHOBJICHHE JIOBEPUTENBbHBIX OTHOUICHHM MEXAy Y4YUTENIeM M €ro Y4YeHHKaMH, CIIOCOOCTBYIOIIMX TO3UTHUBHOMY BOCHPHATHIO YYallUMUCS
TpeOoBaHU 1 MPOCHO yUUTEINS, IPUBJICUCHUIO MX BHUMAHUS K 00CyKIaeMoii Ha ypoke HH(pOopMaIiK, aKTUBH3AINHN X TI03HABATEILHOU e TEIbHOCTH;

e TMOOYXKJIEHHE IMIKOJILHUKOB COOJIIOJaTh HA YPOKE OOIIECTIPUHSATHIC HOPMBI MTOBEJCHUS, MTpaBUiia OOIIEHUS CO CTAPIIUMH (YYUTEIISIMH) U CBEPCTHUKAMU
(IWKOTHHUKAMHU ), IPUHIIAITEI YIEOHOM TUCIUTUIMHBI B CaMOOPTaHU3AIIHH;

e I[IpUBJICYCHHE BHUMaHUS LIKOJIHHUKOB K IEHHOCTHOMY acleKTy M3y4aeMbIX Ha ypoKax SIBJICHHM, opraHuzanusi ux paboTbl ¢ MOJy4yaeMoW Ha ypoke
COLIMATIFHO 3HAYMMOM MH(pOpMAIell — HHUIIMUPOBAaHUE €€ 00CYKIEHUS, BEICKa3bIBAaHUS yUAIIUMHCS CBOCTO MHEHHS IO €€ TIOBOAY, BEIPA0OOTKH CBOETO
K HEH OTHOIIIEHHS,

e UCIOJB30BAaHWE BOCIHUTATEIBHBIX BO3MOXKHOCTEH COJEp)KaHUS y4eOHOro MpeaMeTa depe3 AEMOHCTPALUI0 JIETSIM IPUMEPOB OTBETCTBEHHOTO,
IPaXXTaHCKOTO TOBEJCHHUSI, MPOSIBICHUS UYEIOBEKOIIOOMS M JTOOpOCEpACUHOCTH, Yepe3 MOJA00pP COOTBETCTBYIONIMX TEKCTOB JUISl UTEHUS, 3ajad JUIs
pelIeHus, TpoOIEMHBIX CUTYalui AJisi 00CYKIEHHS B KJ1acce;

e TPUMCHEHHE HA YypPOKE HHTEPAKTUBHBIX (OpM pabOThl ydYalIUXCS: HMHTEIUICKTYQIBHBIX WP, CTUMYIUPYIONIMX IMO3HABATEIBHYIO MOTHBAIUIO
IIKOJIbHUKOB; TUIAKTHYECKOIO TeaTpa, /i€ MOJYyYeHHbIE Ha YpOKe 3HAHUS OOBITPBIBAIOTCS B T€ATPAIbHBIX IMOCTAHOBKAX; ITUCKYCCHM, KOTOPBIE Jal0T
y4YaImmMcsi BO3MOKHOCTh MPUOOPECTH OMBIT BEJICHUSI KOHCTPYKTUBHOTO JHUAJIOra; TPYIIOBOM pabOThI WK PabOTHI B Tapax, KOTOPHIE y4aT MIKOJIHLHIUKOB
KOMaHJTHOW paboTe M B3aMMOJICHCTBHIO C IPYTUMH JIC€TbMH;

e BKIIOYEHHE B YPOK UTPOBBIX MPOIEIYp, KOTOPhIE MOMOTAIOT MOJIJCPKATh MOTHBAIMIO JE€TEH K TMOJTYYCHHIO 3HAHHMA, HAAXKHUBAHWIO MMO3WTHUBHBIX
MEXJIMYHOCTHBIX OTHOIIEHUH B KJIacce, TOMOTal0T YCTAaHOBJIEHUIO JOOpOXkKeNaTeIbHON aTMochephl BO BpeMs YpOKa;

e opranm3anys ImedcTBa MOTHBHPOBAHHBIX W OPYAHPOBAHHBIX YUAIMXCS HAJ WX HEYCIEBAIOIIMMU OIHOKIACCHUKAMH, IAIOMIETO IIKOJbHUKAM
COILIMATILHO 3HAYUMBIH OTBIT COTPYAHIUYECTBA U B3AUMHOMN TTOMOIIIH;

e VHUIMHPOBAHUE U TMOAJEPKKA HCCICIOBATENLCKON JEATENIBHOCTH IIKOJFHUKOB B paMKax peanu3allid WMHA HWHIWBUIYaTbHBIX M TPYIIOBBIX
HCCIIEIOBATENbCKUX IMPOEKTOB, YTO JACT IIKOJbHUKAM BO3MOXKHOCTh NMPUOOPECTH HABBIK CAMOCTOSITEIHOTO PELICHHUS TEOPETHYECKON MpOOJIeMBl,
HABBIK T€HEPUPOBAHMS U O(OPMIICHHSI COOCTBEHHBIX HJICH, HABBIK YBXKUTEIBHOTO OTHOIICHHS K UYXHM HUAEsIM, OpOPMIIGHHBIM B paboTax APYTrUx
uccienoBaresnei, HaBblK MyOJUYHOTO BBICTYIUICHHUS TIEpel ayIMTOpUei, apryMEHTUPOBAaHUS U OTCTAaUBAaHUSI CBOCH TOUKH 3pEHUS.

IIporpamma peanusyercsi B pamkax mnpoekra «Touka pocra». Ha ypokax mucnojib3yercsi yueOHoe oGopynoBanue mneHrpa «Touka pocra» u

3JieKTpOHHbIe pecypcbl:  caidt ©OUIIA. OtkpeiThiii  0aHK 3agaHuid s (OPMHUPOBAHMS  €CTECTBEHHO-HAYYHOW TPaMOTHOCTH,

https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti, Caiit Enunas ko/uiekuusi un@ppoBbix 00pa3oBaTelbHbIX
pecypcoB., http://school-collection.edu.ru/catalog. Caiit @enepajibHblii HeHTP HHGOPMALMOHHO-00Pa30BaTEJbHbIX pecypcoB., http://fcior.edu.ru/
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3. TemaTu4eckoe IVIAHUPOBAHHE

8 kiace
Ne Tema OcHoBHOe conep:kaHue OcHoBHBIE BUIBI 1eSIT€IbHOCTH DJIEKTPOHHBIE
n/n Kou1-Bo yacos 00y4aroIMUXCH € y4eTOM HanpaBJeHH (undposbie)
padoyeii mporpaMMbl BOCHIUTAHU S o0pa3oBaTte/ibHbIE
pecypchl
1 | Beeaenue IIpeamer xumun. Posb XMMUM B )KU3HU YEIOBEKA. PackpsIBaTh CMBICII U3Y4a€MBbIX ITOHSATUN. JIeMOHCTpallMOHHOE
6 JacoB XuMus B CUCTeME HayK. MeTo/1bl TO3HAHUS B PackppIBaTh posib XUMHUHM B IPUPOJIC U KU3HU | 00OpPYIOBaHHE
xumuu. Tena u Bewmectsa. [IpocTsie U C10KHBIE YEJI0BEKa, €€ CBA3b C IPYTMMU HaAyKaMHU. [udposas
BemecTsa. PU3NUECKUEe CBOMCTBA BELIECTB. Pa3nuuate yncThIe BElIECTBA U CMECH; naboparopus o XUMUU
ArperaTHOe COCTOsIHUE BelecTB. YucToie OJIHOPOJHBIE U HEOJAHOPOAHBIE CMECH. (6a30BBIif ypOBEHB),
BemiecTBa U cMecu. CriocoObl pa3eNieHus] CMECEH. Paznuyarh pusnueckue u XuMHYECKHE KOMIUIEKT MOCYABI U
Du3n4YecKre U XMMUYECKHE SBJICHUSA. 3HAKOMCTBO | SIBJICHMS. 000pyIOBaHUS TS
C mpaBuUIaMH 0€30MacHOCTU U npuémMamu paboTel B | OmnpenensTs NpU3HAKUM XUMUYECKUX PEaKUUN | yYEHHYECKHUX OIMBITOB
XUMHUYECKON U YCJIOBMSI UX IIPOTEKAHUSI. (pusmka, xumus,
nabopaTopuH. CrnenoBaTh IpaBUiIaM MOJb30BaHUS OMOJIOTHSI ), KOMIUIEKT
JdeMoHcTpauuu XUMUYECKOH MOCYA0i 1 1a00paTOPHBIM XUMHYECKUX PEAKTUBOB
1. JTabopaTopHoe 0o60opy10BaHUE. o0opyIoBaHUEM, a TAaK)KEe MTpaBUIaM JlaTauk TemIiepaTyphl
2. Pa3nnuHble BUBI XUMUUECKOH TOCYIbI. o0paleHns: C XUMHUYECKUMH BELIECTBAMH B (TepmomnapHbIi U
3. OGpas31ibl BEIIECTB. COOTBETCTBUU C MHCTPYKIUAMHU 11O TIJIATHHOBBIN )
4. CriocoOb! pazzeneHus cMmecei (puIbTpoBaHue, BBITOJIHEHUIO MPAKTHUECKUX PadoT. Jatuuk
BbINIAPUBAHUE, AUCTUIUISILINS, XpoMaTrorpadus). [InanupoBaTh U NPOBOAUTH XUMHUYECKUI 3IEKTPONPOBOAHOCTH,
JlabopaTopHbIe U IPaKTHYeCKHe DKCIIEPUMEHT 110 U3YYECHUIO U OIIMCAHUIO [{udpoBoii MUKpOCKOIT
padoTbI (hM3UYECKUX CBOMCTB BEIIECTB, CITOCOO0OB
JlaGopaTOpHbIE OMBITHI: pa3aeseHns CMeceil BEIEeCTB.
Onucanue pU3NIECKUX CBOMCTB BEILIECTB. Hcnonp30BaTh MpU BHIOIHEHUH YY€OHBIX
Paznenenne cmecu ¢ MOMOIIBIO MAarHUTA. 3aJlaHUl U B IIPOLIECCE UCCIEA0BATEIbCKON
[IpakTueckue pabOTHI: NEATEIbHOCTH HAYYHO-TIOMYJISIPHYIO
Ne 1. TIpaBuna paboTsl B 1a60paTOpUH U TPUEMBI JIATEPATYPY XUMUYECKOTO CONECPIKAHUS,
oOparieHus ¢ J1abopaTopHbIM 000PYIOBAHHEM. CIIpaBOYHBIE MaTepHaIIbl, pecypchl IHTEepHeTA.
BeicTpauBath pa3BEpPHYTHIE MMCBMEHHBIE U
YCTHBIE OTBETHI C OMIOPON HAa MHPOPMAIUIO U3
yueOHHKa U CIIPaBOYHBIX MaTepHAJIOB,
IPAMOTHO UCIOJIb30BaTh U3Y4EHHBIN
MIOHATUMHBIN annapar Kypca XuMuu
2 | ATOMBI XUMHUYECKUX | ATOMBI U MOJEKYJIbl. XUMHUYECKHE DJIEMEHTHI. IIpuMeHATh ecTeCTBEeHHOHAYYHBIE METO/IbI JleMoHCTpanmoHHOE
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3JICMCHTOB
11 yacoB

3Haku (CUMBOJIbI) XUMUYECKUX AJIIEMEHTOB.
ATOMHO-MOJIEKYJISIPHOE YUECHHE.

Xumuueckasi popmyna. BaneHTHOCTh aTOMOB
XUMHUYECKHX AJIEMEHTOB. 3aKOH ITOCTOSIHCTBA
cocTaBa BeulecTB. OTHOCUTENbHAsI AaTOMHAs Macca.
OtHocuTenbHas MOJIEKYJIIpHas Macca. MaccoBas
JI0JI1 XUMUYECKOT0 3JIEMEHTAa B COCIMHEHHH.
duznueckue U XuMH4Ieckue siBiaeHus. [lepseie
MOTIBITKY KIIACCU(PUKAIIUN XUMUYECKUX SJICMEHTOB.
[lonsiTHE O rpynmax CXOAHBIX JIEMEHTOB
(1IeT0YHbIE U IEIOYHO3EMETbHBIE METAJUIBI,
raJioreHbl, MHePTHBIC ra3bl). [lepuoaudeckuii 3aK0H
u [lepuonnueckas cucteMa XMMUYECKUX 3JIEMEHTOB
1. . Menneneena. [lepuoasl, rpynmsi,
noArpymnnsl. PU3HYECKUM CMBICI TIOPSAIKOBOIO
HOMEpa 3JIEMEHTa, HOMEPOB MEpUOAa U TPYIIIIHL.
Crtpoenue atomoB. COCTaB aTOMHBIX SIZIEP.
N3oTonbl. DnekTpoHbl. CTpOEHHE 3JIEKTPOHHBIX
000J104eK aTOMOB TEepPBbIX 20 XUMHUYECKUX
aneMeHToB [lepuoanyeckoii cuctemst 1. U.
MenpeneeBa. XapakTepuCcTUKa XUMHYECKOTO
3JIEMEHTA MO €ro NMoyiokeHuto B [lepuognyeckoi
cucteMme J[. 1. MenaeneeBa. 3naucHue
[Tepuonuueckoro 3akoHa u [lepuoandeckoii
CUCTEMbI XUMHUYECKHUX 3JIEMEHTOB JJIS Pa3BUTHS
Hayku U paktuku. [{. 1. MenzaeneeB — y4€HbIH,
MeJaror U rpaxaaHuH.

JdemoHcTpauuu

Kopotkoneproanas u JuinHHONIEpUOAHAS (HOPMBI
[lepnoanueckoil cHCTEMBI XUMUYECKHX JJIEMEHTOB
. . Menneneena.

O3HakoMJIeHHE ¢ 00pa3aMi METaIOB

Y HEMETAJUIOB.

JlaGopaTopHble H IPaKTUYeCKUE padoThI
JlaGopaTOopHBIif OMBIT:

B3anmoaeiicTBre ruapokcuaa MHKA ¢ pacCTBOpaMu
KHCJIOT U IIeJIOUEH KaJbIUs MO UX MOJIOKEHUIO B

MO3HAHUS (B TOM YKCJIe HAOIOICHUE,
MOJIETTUPOBAaHUE, SKCIIEPUMEHT) U OCHOBHBIE
orncpannuun MBICIIATEIBHOU ACATCIIBHOCTU
(cpaBHEeHME, KiIacCUpUKAIUS) IS U3yUCHUS
BEILIECTB.

PackpbIBaTh CMBICI H3y4aeMbIX TOHSATUN U
3aKOHOB U IPUMCHSATL 3THU NOHATUA IPU
OIMCAHUU CBOICTB BEIIECTB.

Paznuuath Qu3nueckue u XUMUYECKHe
SIBJICHUS, OOBSICHATH UX CYIIHOCTh C TOUKH
3pPEHUS AaTOMHO-MOJIEKYIISIPHOIO YUECHU.

PackppIiBaTh CMBICT IEPUOANYECKOTO
3aKOHa.

[ToHrMaTh CyIIecCTBOBaHUE MEPUOTNYECKOI
3aBHCUMOCTHU CBOMCTB XUMUYECKUX DJICMEHTOB
(M3MeHeHne paJnycoB aTOMOB U
AIEKTPOOTPULIATENHLHOCTH) U UX COCTUHEHUN
OT TMOJIOXKEHHUS B IEPUOJNYECKOM cHCTEME U
CTPOEHHUS aToMa.

YcTaHaBnMBaTh CBSI3b MEXTY MOJIOKEHUEM
3JIeMEHTa B IEPUOUYECKON CUCTEME U
CTpPOEHHEM €ro aToMa (COCTaB U 3apsij aJpa,
o0I11ee YMCIIO STIEKTPOHOB U paCIpeIeICHUE UX
T10 DJICKTPOHHBIM CJIOSIM).

[Iporuo3upoBarh xapakTep U3MEHEHUS
CBOICTB 2JIEMEHTOB U UX COEOUHEHNN 11O
rpynmnaM u nepuonam Ilepuogudeckoit
CUCTEMBI.

XapakTepru30BaTb XMMUYECKUE IIEMEHTBI
MEPBBIX TPEX MEPHOIO0B, Kaus,

obopymoBaHue
Hudposas
nabopaTopus 1Mo XUMHUHU
(6a30BBIi YPOBEHB),
KOMIUIEKT TOCY/IbI U
000pyIOBaHUS TSI
YUYEHUYECKUX OMBITOB
(¢pusuka, xumus,
OHMOJIOTHS ), KOMIUIEKT
XUMHUYECKHUX PEAKTHBOB
JlaTuMK TeMIiepaTypbl
TUIATUHOBBIM, JaTUUK
TEeMIIEPATYPhI
TepMOMapHbII
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ITepuonnueckoii cucreme /. . Menneneesa.

IIpocTeie BemecTBa
6 1acoB

Xumuueckas opmysa. BaaeHTHOCTh aTOMOB
XUMHUYECKUX AJIEMEHTOB. 3aKOH MTOCTOSIHCTBA
cocTaBa BeniecTB. OTHOCUTENbHASI AaTOMHAs Macca.
OTtHocuTenbHast MOJIEKYJIsIpHast Macca. MaccoBast
JI0JI1 XUMHAYECKOI0 3JIEMEHTA B COCIMHEHHH.
KonuuecTtBo BemectBa. Mosb. MosnsipHast macca.
3akoH ABoraapo. MossipHbIi 00bEM ra3oB.
JdemMoncTpauus

OO6pa3siibl BEMIECTB KOJIMYECTBOM | MOJIb.
Boruncienus

— 00b€Ma, KOJIMYEeCTBa BEILIECTBA I'a3a M0 ero
W3BECTHOMY KOJIMUYECTBY BEIIECTBA WIH 00BEMY;
— 00BEMOB Ta30B 0 YPAaBHCHHIO

peakiuy Ha OCHOBE 3aKOHA 0ObEMHBIX OTHOIIICHUN
ra3oB

[IpuMeHATh ecTeCTBEeHHOHAYYHBIE METO/IbI
MO3HaHUS (B TOM YHUCIIE
Ha0II0/IeHNEe, MOICITUPOBAHHUE, SKCIIEPUMEHT)
Y OCHOBHBIE OIE€paluu
MBICIIUTENBHOMN AESITeTbHOCTH (CpaBHEHHUE,
KJaccu(uKanus) Ui U3y4eHHsl BEIIeCTB U
XUMHYECKUX PEAKIUH.

PackpsiBaTh CMBICIT U3y4YaeMBbIX ITIOHATHN U
3aKOHOB Y MPUMEHSATh 3TH MOHATHS MPH
OIMCAaHUU CBOMCTB BEILIECTB U UX
MPEBPAILICHU .

Paznuuath Qu3nueckue u XUMUYEeCKHe
SIBJICHUS, OOBSCHATH X CYIIHOCTh C TOUKH
3pEHUsl AaTOMHO-MOJIEKYJISIPHOIO YUEHHUSI.

Hcnonp30BaTh MpU BHITOTHEHUH Y4€OHBIX
3aJJaHUN TEKCThI y4eOHHKA, CIIPAaBOYHBIE
matepuaisl (Ilepuoanueckyro cucremy
XUMHYECKUX 31eMeHToB J[. 1. MeHaeneena,

PackpbIBaTh CMBICI H3y4aeMbIX TOHSATUN U
IIPUMEHSTh 3TU MOHATHUSA, a TAK)KE U3YUYECHHBIE
3aKOHBI U TEOPHH JJIS1 PELICHUS] paCUETHBIX
3aj1ad.

BBIYuCIIATE MOJIIPHYIO MacCy BELIECTB;
KOJINYECTBO BEIIECTBA, 00BbEM Taza, Maccy
BEILIECTBA;

BeicTpauBath pa3BEpPHYTHIE MMCBMEHHBIE U
YCTHBIE OTBETHI C OMIOPON Ha MHPOPMAIUIO U3
yueOHHKa U CIIPaBOYHBIX MaTepHAJIOB,
IPAMOTHO UCIOJIb30BaTh U3Y4EHHBIN
MIOHATUMHBIN annapar Kypca XuMuu

JleMoHCTpaliMoHHOE
obopynoBaHue
Hudposas
nabopaTopus 1Mo XUMHUHU
(6a30BBIi YPOBEHB),
KOMIUIEKT TIOCY/IbI U
000opyIOBaHUS TSI
YUYEHUYECKUX OMBITOB
(¢pusuka, xumus,
OHMOJIOTHS ), KOMIUIEKT
XUMHUYECKUX PEAKTHBOB
DNEKTPOHHBIE BECHI

Coenuaennsa
XUMHYECKHAX
2JIEMEHTOB
14 yacos

DNEeKTPOOTPUIIATETLHOCTh ATOMOB XUMHUYECKHUX
3JIEMEHTOB. XUMHUUYECKasl CBsA3b (MOHHAs,
KOBJICHTHAsI TIOJISIpHAs U KOBaJICHTHAS
HENoJIIpHasi).

Crenens okucnenus. Kinaccudukarus
HEOpraHuyeckux coeAnHeHnii. OKCUIbI: COCTaB,

PackpbIBaTh CMBICT U3y4ae€MbIX TTOHSATHMA.
Ornpenensatsh BUJ XUMHUECKOU CBSI3U B
COETMHEHUH.

KnaccuduinupoBars n3y4aeMblie BEIeCTBa Mo
COCTaBY U CBOMCTBaM.

CocTtaBusaTh HOpMyIIbl OKCHIOB, KHCIIOT,

JleMoHCTpalMoHHOE
obopymoBaHue
Hudposas
naboparopust Mo XUMUU
(6a30BBIi YPOBEHB),
KOMIUIEKT MOCY/IbI U
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kiaccuukanus (OCHOBHBIC, KUCIIOTHBIE,
HecoJieo0pa3yrolue), HOMEHKIATypa
(MexxayHapoaHas M TpuBHaibHasi). OCHOBaHUSA:
cocTaB, Kjaccu(uKanus, HOMEHKIIaTypa
(MexxayHapoHas M TpuBHaibHas1). Kuciotsr:
cocTaB, Kjaccudukanus, HoMmeHkiaarypa. Comnu:
cOCTaB, Kilaccu(uKanus, HOMEHKIIaTypa
[Ipaktuueckas padota Ne 2. [IpurotoBienue
pacTBopa caxapa U OlpeAesIEHUE MacCOBOM 10111
€ro B pacTBOpE.

Boruncienus

— OTHOCHUTEJIbHOM MOJIEKYJIIPHOM MacChl BEILIECTB;
— MAacCOBOM 10JIM XMMHUYECKOTO 3JIEMEHTA 110
dbopMyIie coeTMHEHUs] HayYHO-OMYJISPHYIO
JUTEPATYypPy XUMUYECKOTO CONEPIKAHMUS,
CIpaBOYHbIE MaTepuabl, pecypcsl UHTEpHeTA.

OCHOBaHHI1, COJIei U Ha3bIBaTh UX I10
MEXKTYHApOJHON HOMEHKIAType.

o0opynoBaHUS st
YUYEHUYECKUX OIBITOB
(puzuka, xumus,
OMOJIOTHSI ), KOMIUIEKT
XUMHUYECKHUX PEAKTHBOB
JlaTunk onTHyecKou
TUIOTHOCTHU

Hatuuk pH
DNEKTPOHHBIE BECHI

HN3menenms,
MPOUCXOMSIINE C
BEIIIECTBAMH

13 gacos

3aKoH MOCTOSHCTBA cocTaBa BemiecTB. OTHOCH-
TCJIbHas aTOMHas Macca. OTHOCI/ITGJIBHa}I
MOJICKYJIIpHas Macca. MaccoBast 101t
XUMHUYCCKOI'O 3JICMCHTA B COCAUHCHHNU.
dOu3nIecKre U XUMUYECKHE SIBICHUS. XUMUYECKas
peakuus. [IpusHaku U ycinoBus IPOTEKaHUS
XMMHYECKUX peaKIuii. XMMUYECKUE YPABHEHHUS.
OcHoBaHHS: COCTaB, Kiaccudukams,
HOMEHKJIaTypa (MeKIyHapoaHasl U TpPUBUAIbHAs),
(bu3MYecKre U XUMUYECKUE CBOHCTBA, CIIOCOOBI
noydeHusi. KucioTsl: coctas, Kiaccudukanus,
HOMEHKJIaTypa, pU3nuecKue U XMMUIEeCKHe
CBOICTBA, CITIOCOOBI MOJTy4eHHsI. P akTHBHOCTH
MCETAJIJIOB.

JdemoHcTpaumuu

duznueckue siBJIeHUs (pacTupaHue caxapa B
CTYTIKE, KUTICHUE ¥ KOHICHCAIIHS BOJBI U T. II.).
XuUMHYECKHUE SBIEHUS (TOPEHHUE CBEYH,
pa3JioKEeHHUE caxapa, B3auMOJEHCTBUE CEPHOM
KHCIIOTHI C XJIOPHJIOM Oapusi, pa3ioKeHue

[TprMeHsTh ecTeCTBEHHOHAYUYHbIE METO/IbI
MOo3HAHUS (B TOM YKCJIe HAOIIOICHUE,
MOJIETTUPOBAaHUE, SKCIIEPUMEHT) U OCHOBHBIE
oTiepaIy MBICITUTEILHON eI TeTbHOCTH
(cpaBHEHME, KiIacCUpUKAIUS) IS U3yUCHUS
BEILIECTB U XUMHUUYECKHUX PEAKLIUM.

PackpbIBaTh CMBICI H3y4aeMbIX TOHSATUNA U
3aKOHOB U MIPUMEHSTH ITH MOHATHS MPH
OIHMCAaHUHU CBOMCTB BEILIECTB U UX
IIPEBPALICHUM.

Paznuyarh pusnueckue u XuMHYECKUe
SIBIICHUSI, OOBSICHATH UX CYIIHOCThH C TOUKH
3peHUsl aTOMHO-MOJIEKYJISIPHOTO yueHUs 6

OnpenensTs NpU3HAKU XUMHUYECKUX PEAKLINM,

YCIIOBUS UX MTPOTEKAHUSL.
OOBACHATH CYLTHOCTH (PU3HMUECKUX U

XUMHYECKHX SIBJICHUH C TOUKHU 3pCHUSA aTOMHO-

MOJIEKYJIAPHOTO YYEHHS.

KnaccudurupoBats XuMuueckue peakiuu (1o

YHUCILY U COCTaBY pEarupyrolux u

JleMoHCTpalMoHHOE
obopymoBaHue
Hudposas
nabopaTopus 1Mo XUMHHU
(6a30BBIi YPOBEHB),
KOMIUIEKT TIOCY/IbI U
000pyIOBaHUS TSI
YUYEHUYECKUX OMBITOB
(¢pusuka, xumus,
OHMOJIOTHS ), KOMIUIEKT
XUMHUYECKHUX PEAKTHBOB
JlaTuMk TeMIiepaTypbl
(TepMomapHbIii)
[udpoBoit MUKPOCKOIT
Hatuuk pH, nozatop
00BEMa KUIKOCTH,
OropeTKa, JaT4nuK
TEeMIIEPATYPhI
TUTATUHOBBIM, JaTUUK
JTABJICHUSI, MATHUTHAS
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ruapokcuaa menu(Il), B3aumoneiicTeue xenesa ¢ 00pa3yrOIIUXCs BEIIECTB). MeIlajiKa
CepoM, B3aUMOJICUCTBHE Kelle3a ¢ pacTBOpoM comi | CocTaBisITh (OpMYITbl OWHAPHBIX BEIIECTB 10
meau(ID)). BAJICHTHOCTH U OIIPEIEIIATh BaJICHTHOCTH 110
OnBIT, WITIOCTPUPYIOIINN 3aKOH COXPaHEHUs (dbopMynaM BelIeCTB.
MAacCBhl. PaccTaBnsaTh K03 (HUIIMEHTH B ypaBHEHUAX
JlaGopaTopHble H IPaKTHYeCKUe padoThl XUMHUYECKUX PEaKLUN.
JlabGopaTopHbIE OMBITHI: CrnenoBaTh mpaBujiaM MOJb30BaHUS
[Tpumeps! pusnyueckux sBICHUN (TJIaBJICHUE BOCKA, | XUMHUYECKOM IMOCYI0N U J1abOpaTOPHBIM
TastHUE JIbJ1A). 000pynOBaHUEM, a TAK)KE TPaBUIIAM
[Tpumepbl XUMUYECKHX SBJICHUM (TPOKaTUBaHUE oOpallleHus! C BeleCTBAMU B COOTBETCTBHUH C
MEeJTHOM MPOBOJIOKH, WHCTPYKIHUSMH T10 BBITIOJIHEHUIO
B3aUMOJICHCTBHE MeJa ¢ KUCI0TOH). Moenun J1a00paTOPHBIX XUMHUECKUX OIBITOB.
aTOMOB M MOJIEKY. Hcnonb30Bath MpH BHITOTHEHUU Y4EOHBIX
[TpakTuueckas padota Ne 3. OuncTKa MOBAapeHHOW | 3aJaHUM U B TIPOIIECCE UCCIIEA0BATEIIbCKOM
COIH NEeSATEIbHOCTH
[TpakTrueckas padota Ne 4. Habmonenus 3a [IpoBOIUTH pacu€Thl 1O ypaBHEHUSIM
M3MEHEHUSMU, IPOUCXOSAIIMMU C TOpsIIei XUMHUYECKUX PEaKLUid: KOJNYECTBA,
CBEYOM, UX ONKCAHUE. 00BEMa, Macchl BELIECTBA TI0 U3BECTHOMY
[Tpaktuyeckas padora Ne 5. [lpuznaku KOJINYECTBY, 00BEMY, MAaCCe PEareHTOB MU
XUMHUYECKUX PEaKLUN. MIPOYKTOB PEAKIIMH.
Hcnonb30Bath MpH BHITOTHEHUU Y4EOHBIX
3aJlaHuM TEKCThl yuyeOHUKa, CIIPaBOYHbIE
matepuaisl (Ileproguueckyro cuctemy
xuMu4yeckux ayemeHnToB M. Y. Menaeneena,
Ta0JIUIly pACTBOPUMOCTH KHCIIOT, OCHOBaHUH U
CoJIeHl B BOJIE, AIIEKTPOXUMHYECKUN Pt
HaNpsDKEHUH METAIIIOB).
BeicTpanBath pa3BEPHYTHIE MMCbMEHHBIE U
YCTHBIE OTBETHI C OTIOPOW Ha MHPOPMAITUIO U3
yueOHUKA U CIIPaBOYHBIX MAaTEPHAJIOB,
IPaMOTHO UCIOJIb30BATh
WM3yYECHHBIN NOHATUMHBIN anmapar Kypca
XUMUU
PactBopenue. PactBopenue. PactBopsl. CBOMCTBA pacTBOPOB [Iporno3upoBarh CBOMCTBA BEUIECTB Ha JleMoHCTpaliMoHHOE
PacTtBopbl. CBOMCTBA | AMEKTPOIUTOB. DIEKTPOIUTHUECKAS IUCCOLUUAIMA. | OCHOBE OOIMIMX XUMHUYECKUX CBOWCTB o0opyaoBaHue
pacTBOpOB Teopust 3nEKTPONUTHUECKON TUCCOLUALIUN. M3YYEHHBIX KJIACCOB/TPYIII BELIECTB, K Hudponas

JIEKTPOJIUTOB

DNEKTPOIUTHI U HEANEKTPOIUThL. KaTHoHBI,

KOTOPLIM OHU OTHOCATCA.

naboparopusi Mo XUMUHU
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18 gacos

aHUOHBL. MeXxaHu3M JIMCCOIMALIMN BEILIECTB C
Pa3IMYHBIMU BUJAMU XUMUYECKOU CcBs3H. CTEneHb
muccoruaiui. CUIbHBIE U c1a0ble SJICKTPOIHTHI.
Peakuuu noHHOro 0OMeHa, YCIOBHS UX
nporekaHus. VIoHHbIE ypaBHEHUS pEaKLIUii.
XuMHYecKre CBOMCTBA KUCIOT, OCHOBAaHUH M COIEH
B CBETE MPECTABICHUN 00 3JICKTPOIUTHUECKOM
nucconnanuu. Cpena pactBopa. [lonstue o
ruaponunse coneil. KauecTBeHHbIE peakiini Ha
KaTHUOHBI U aHUOHBI.
OKHCIUTENbHO-BOCCTAHOBUTEIbHBIC

peaknuu (OBP). [Ipoueccs! okucneHus

1 BoccTaHOBJIEHUS. OKUCIUTENU U
BOCCTAHOBUTEH.

JdeMoHcTpanuu

DnekTpruyeckasi IpOBOAUMOCTb PaCTBOPOB
BEILIECTB; JIBM’KEHHE HOHOB B JICKTPUUYECKOM TOJIE.
OMnBITHL, WUTFOCTPUPYIOLIUE IPU3HAKU POTEKAHUS
peaxiuiit HFOHHOTO oOMeHa. OMBITHI IO
OTIpe/IeNICHUIO CPEbl B pacTBOpax cotiel (xiopuaa
HaTpus, KapOOHATA HATPUS, XJIOPUIA [UHKA).
OKHCIIUTENBHO-BOCCTAHOBUTEIIBHBIEC PEAKLINN:
TOpEHUe, PeaKUuu Pa3IoKEeHHs], COSTUHECHUS
OO6pa31bl HEOPraHNYECKUX BEIIECTB Pa3IuIHbIX
KJIaCCOB.

B3anmoaeiicTBre pacTBopa CEpHOUN KUCIOTHI C
okcunom meau(Il). Peakuus neitrpanuzanuu.
BeITecHeHHE 0HOrO MeTaIa APYruM U3 pacTBOpa
COJIN.

JlaGopaTopHble H IPaKTHYeCKUe padoThl
JlaGopaTOpHbIE OMBITHI:

Bs3anMoaelicTBHE KUCIIOT ¢ METAJJIAMH.
[Tonyyenue HEPaCTBOPUMBIX OCHOBAHHM.
B3anmopeiicTBre HEPaCTBOPUMBIX OCHOBAHHI C
KHCJIOTaMHU.

Paznoxenune ruapokcuna meau(Il) mpu
HarpeBaHUMU.

CocTaBiaTh MOJIEKYJISIPHBIE YPaBHEHUS
peakuuil, WITIOCTPUPYIOIINX XUMUYECKHE
CBOMCTBA U CIIOCOOBI MOJYYEHHUS BEIIECTB
M3YYEHHBIX KJIACCOB/TPYIII, a TAKXKe
MIOJITBEPKIAIOIUX FEHETUUECKYIO
B3aUMOCBSA3b MEXAY HUMH.

PackpsIBaTh CMBICII U3Y4aeMBbIX ITOHATHH, &
TaKXe CMBICJI TEOPUU IEKTPOJIUTUYECKON
JUCCOLI ALY,

OOBSICHATH IPUYUHBI 3JIEKTPOIIPOBOIHOCTH
BOJHBIX PaCTBOPOB.

CocTaBiATh ypaBHEHUS JUCCOLUALINN
KHCJIOT, IIeJI0YeH U COJIeH, IIOJIHbIE U
COKpaIllCHHbIE HOHHBIE YPAaBHEHHUS PEAKIIMil.

OOBACHATH CYLTHOCTH SKOJIOTMYECKHX
po0JieM, CBA3aHHBIX C 3arpsiI3HEHUEM
MPUPOJHBIX BOJI, CIIOCOOBI OYMCTKU BOJIBI OT
IIpUMecei, MepBI IO OXPaHe BOJ OT
3arpsi3HEHUS.

Onpenensars 3JeMeHT (BEIeCTBO) —
OKHCJIUTENb U 3JIEMEHT (BEIIECTBO) —
BOCCTAHOBHUTEIIb.

OOBACHATH CYITHOCTH NPOHCCCOB OKUCIICHUSA U

BOCCTAHOBJICHHUS.
CocTaBiATh NEKTPOHHBIN OajaHC ¢ yu&€ToM
4KCJIa OTJAHHBIX U IPUHATBIX 3JIEKTPOHOB.
CocTaBisITh ypaBHEHHE OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHON PEAKLIUH.
Hcnonp30BaTh Ipu BBITOTHEHUN YUEOHBIX
3aJJaHUH TEKCThI y4eOHHKA, CIIPAaBOYHbIE
MaTepHabl (IEPUOIHMYECKYIO CUCTEMY
XUMHYECKHX 3JIEMEHTOB

. 1. Menneneesa, TabJInIly pacTBOPUMOCTH
KHCJIOT, OCHOBAHHH U COJICH B BOJIC,
JIEKTPOXUMHUUECKUH Psilt

HaIpsDKEHUH METaJIIOB)

[1nanupoBaTh ¥ OCYHIECTBIIATH HA IPAKTHKE

(6a30BBIif ypOBEHB),
KOMIUIEKT TIOCYIbI 1
o0opynoBaHUS st
YUEHUYECKUX OTBITOB
(puzuka, xumus,
OMOJIOTHSI ), KOMIUIEKT
XUMHUYECKHUX PEAKTHBOB
Jatunk
AJIEKTPOIIPOBOIHOCTH,
i poBoi MUKPOCKOT
[{udpoBoii MUKpOCKOIT
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Peakiiuu HOHHOTO OOMEHa B pacTBOpax
3eKTpoJUTOB: cynbdaTa meau(1l)

Y COKpalI¢HHbIE NOHHBIE YPaBHEHUS
XUMHUYECKHUX PEaKLUii HOHHOTO

oOMeHa.

[TpakTuueckas padota Ne 6. YcioBus npoTeKaHUs
XUMHUYECKUX PEaKuii MeXIy pacTBOpaMu
3JEKTPOJIUTOB IO KOHIIA

[Tpaktuyeckas padora Ne 7. CBoiicTBa KUCIOT,
OCHOBAHMI, OKCHIOB H COJICH

[TpakTuyeckas padora Ne 8. Pemenue
SKCIEPUMEHTAIIBHBIX 3a7a4.

Boruncienus

— IO YPABHEHUSIM XUMHUYECKHX PEAKIINil

XUMHUYCCKUC 3KCHepI/IMCHTBI, HpOBO[[I/ITb
HaOJIIOJICHUS, JIEIaTh BBIBOJBI I10 PE3YJIbTaTaM
SKCIIEpUMEHTA.

CrnenmoBaTh paBuiaM 0€30MacHOM pabOTHI B
nabopaTopuu MpH UCIIOTb30BAHUH
XUMUYECKOHN TTOCYIbI U 00OPYIOBAHHS.

Hcnonp30BaTh Ipy BRITOTHEHUN YYEOHBIX
3aJlaHUi U B TIPOIIECCE UCCIEA0BATEIbCKOM
ACATCIIBHOCTHU
Hay4YHO-TIOMYJISIPHYIO JTUTEPATYPY
XUMHYECKOTO COJIEPKaHusl, CIIPABOYHBIE
Marepuabl, pecypcel UHTEpHETa

Hroro 68 yacos

9 ki1acc
Ne Tema OcHoBHOe coaepkaHue OcHoOBHBIE BU/BI eI TEJIbHOCTH DJIEKTPOHHBIE
n/n Kou1-Bo yacos 00y4aroIIUXCH € y4eTOM HAanpaBJeHH (undgposbie)
padoueii mporpaMMbl BOCIIHTAHUS o0pa3oBaTe/bHbIC
pecypcsl

1. Beenenue. O0mias IIepnonnueckuii 3akoH. [lepuonnueckas XapakTepu3oBaTb XMMUYECKUE IIEMEHTBI JIeMOHCTpallMOHHOE
XapaKTepUCTHKA CHUCTEMA XMMHYECKHX DIIEMEHTOB NEPBbIX TPEX MEPUOI0B, KA U KaJbLKA 10 UX | 000pyJ0BaHUE
XUMHUYECKHUX . U. MenneneeBa. CTpoeHHE aTOMOB. nosioxkeHuo B Ilepuoauyeckont cucreme /1. U. [udposas nadopaTopus
3JIEMEHTOB 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB Menneneena. o XUMHH (0a30BBIN
10 yacos XUMUYECKUX DIEMEHTOB IIEPBBIX TPEX KnaccudunupoBaTs 1 Ha3pIBaTh YPOBEHB), KOMILIEKT

TIEPUOJIOB, KAJINS, KAIBIHS U X
COCIMHEHHI B COOTBETCTBHH C ITOJIOKCHUEM
3JIEMEHTOB B TIEPHOIUYECKON CHCTEME U
CTpoeHHeM ux aToMoB. Kitaccuduxkanms u
HOMEHKJIaTypa HEOPTaHHUYECKUX BEIICCTB
(MexayHapoHas U TpUBUAJIbHAS).
XUMUYEeCKHE CBOMCTBA BEIISCTB, OTHOCSIIUXCS
K pa3JIMYHbIM KJIacCaM HEOPTaHWYECKUX

HEOPraHWYECKHUE BEIIECTBA U3YYEHHBIX
KJIaCCOB.

OrnuceIBaTh 00IME XUMUYECKHE CBOMCTBA
BEILIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKIAThH
CBOMCTBA MMPUMEPAMH MOJIEKYJISIPHBIX
YPAaBHEHUN XUMUYECKUX PEAKIUN.
Onpenenars BUJ XUMHUYECKOHN CBSI3U U

THII KPUCTANINYECKON PEIIETKY BEIIECTBA.

MOCY/TbI 1 000PYI0BaAHUS
JUTSl YYEHUYECKUX OTBITOB
(pusuka, xumus,
OHMOJIOTHS ), KOMIUIEKT
XUMHUYECKUX PEaKTHBOB
JlaTuMk TeMIepaTypbl
IIJIATUHOBBIN

JaTuuk
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COEIMHEHHM, UX TeHETHYECKas CBA3b
HEOpraHn4yeckux BemecTs. CTpoeHue
BEILIECTBA: BUbl XUMUYECKOMN CBSA3U U THUIIbI
KPUCTAJUTMYECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTB BEILIECTB OT UX CTPOEHUS.
Knaccudukamnmsi XuMruuecKux peakiuii

10 Pa3JIMYHBIM MPU3HAKaM (110 YUCILY U
COCTaBY Y4YaCTBYIOLIUX B PEAKIUHU

BEIIIECTB, 110 TEIIIOBOMY dPQeKTy, Mo
M3MEHEHUIO CTETIEHEN OKUCIICHMS
XUMHYECKHUX 3JIEMEHTOB, IO 00OPaTUMOCTH, TIO
YYaCTHIO KaTain3aTopa).

DK30- U SHIOTEPMUYECKUE PEAKIINH,
TepMOXUMHUYECKUEe ypaBHeHUs. [loHsTHE O
CKOpPOCTH XMMHYECKON PEAKIINU.

[ToHsiTHE O TOMOTE€HHBIX U I€TEPOTE€HHBIX
peakmusx. [Tonsitue 06 0OpaTUMBIX U
HeoOpaTUMbIX XUMHUYECKHX peakuusx. [lonsrue
0 XMMHUYECKOM paBHOBecUU. DaKTOPHI,
BIIMSAIOIINE HA CKOPOCTh XUMUYECKON pEAKIINU
U TI0JIO’)KEHUE XUMUYECKOTO PAaBHOBECHS.
OKHCIUTENBHO-BOCCTAHOBUTENIBHBIE PEAKLINU
(2MEKTPOHHBIN OalaHC OKUCITUTETHHO-
BOCCTAaHOBUTEJIHLHON PEAKIINH).
JdeMoHcTpanuu

1. Monenu KpucTasIM4ecKUX peieToK
HEOpPraHMYECKUX BEIIECTB.

2. KopoTkonepruoHas ¥ IJTMHHONIEPHOIHAS
¢dopmel [Tepronndeckoii CUCTEMBI XUMHYECKUX
anemenToB /1. 1. MenaeneeBa

3. 3aBUCUMOCTbH CKOPOCTH XUMHUYECKON
peaxkiuu oT pa3IuyHbIX (PaKTOPOB.

4. Bo3nelicTBue KaTanu3aTopa Ha CKOPOCTh
XUMHYECKON PEaKIIuu.

5. Ilpumepsl HEOOPATUMBIX U OOPATUMBIX
peaKkuid.

6. CmernieHne paBHOBECHUSI XUMUYECKOM

[Iporno3upoBaTh CBOKCTBA BEILIECTB B
3aBHCHUMOCTH OT UX CTPOECHHUS.

PackpsiBaTh CMBICIT U3y4aeMBbIX
MOHATUH U IPUMEHATDH 3T ITOHATHUS
IIPU ONMCAHUM CBOMCTB BEILLECTB U UX
MPEBPAILICHU .

KnaccupunupoBaTts xumMudeckue
peaKuu M0 Pa3INYHbIM IPU3HAKAM.

YcraHaBiIMBaTh 3aBUCUMOCTb CKOPOCTH
XMMHMYECKON PEaKIIMH OT Pa3IMYHbIX
(akTopoB.

[Tporno3upoBaTh BO3MOKHOCTH ITPOTEKAHUS
XUMUYECKUX IIPEBPALLECHUN B PA3JIMYHBIX
YCIIOBUSIX.

BeicTpauBath pa3BEpPHYTHIE MMCEMEHHBIE U
YCTHBIE OTBETHI C ONIOPOH HAa MH(OPMALIHIO U3
yueOHHKa U CIIPaBOYHBIX MaTEpHAJIOB,
I'PaMOTHO UCIOJIb30BaTh U3Y4EHHBIN
MOHATUNHBIN anmnapar Kypca XMMUU.

Vcnonp30BaTh Npy BHIIOIHEHUN YIEOHBIX
3aIaHUH U B NIPOLIECCE UCCIIEN0BATEIBCKON
NEATEIIBHOCTH HAYYHO-TIOMYJIIPHYIO
JIUTEpaTypy XUMHUUECKOTO COAEPIKAHMS,
CIIpaBOYHbIE MaTepuasbl, pecypcel IHTEepHETa

3IEKTPONPOBOJHOCTH
n03aTop 00BEMaA
KHUJIKOCTH, OFOpeTKa
JlaTyuK HaNpsOKeHUS
Hatuuk pH
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peaxiuu.

Borunciaenus

— MAaccoBOH M 00BEMHOMN MOJH BLIXOJA
MPOJIYKTa IO

YPaBHEHHUSIM XUMHUYECKHIX PEAKITHIA

MeTtanibl
18 gacos

OO6mrast XxapakTepruCcTUKa XUMHYECKHUX
3JICMEHTOB — METAJIJIOB Ha OCHOBAHUU HX
nojosxxkeHus B Ilepuoguyeckoi cucrteme
XUMHYECKUX 31eMeHToB J[. 1. MeHpaeneeBa u
cTpoeHus aToMoB. CTpOEHHE METAIIIOB.
MerannnJueckas CBI3b U METalNINUECKAs
KPUCTAIUIMYECKAs PEIIETKA.
DNEKTPOXUMHYECKUN Psifi HAIIPSHKEHUI
MeTaaoB. Ou3ndyeckrue 1 XUuMHICCKHE
cBolicTBa MeTaioB. OOIIKe criocoObl
nojaydeHus MetaiuioB. [lonsTue o koppo3uu
METAJJIOB U OCHOBHBIE CIIOCOOBI 3aI[UTHI OT
kopposuu. CriaBsl (CTajiab, 9yT'yH,
TIOpAFOMUHUN, OpOH3a), UX PUMEHEHHE B
OBITY ¥ TIPOMBIIIJICHHOCTH.

JdeMoHcTpanuu

O3HakoMIIeHHE C 00pa3laMyi METAJIJIOB U
CIUIaBOB, MX (PU3MYECKUMHU CBOHCTBAMH.
Moaenu KpUCTaUIMYECKUX PEIETOK METAJIOB.
Buneomarepuansl: KOppo3us METAILIOB.
JlaGopaTopHbIe ONBITHI:

O3nakomiieHHEe ¢ 00pa3lamMu CIUIaBOB
METaJIJIOB.

3aBUCHMOCTbh CKOPOCTH PEAKIIMHU METaljia C
KHUCJIOTOM OT MPUPOABI METAILIA.
lenounsie metamisl. Ilonoxenue B
[Tepuonuueckoit cucteMe XMMUYECKUX
anemeHToB J[. 1. Menaeneesa, ctpoeHue
aToMoB. HaxoxneHnue B mpupoJie.
du3nueckue U XMMHUYECKHE CBOMCTBA

(Ha mpumepe HaTpus U Kamus). OKCU bl

Y TUAPOKCUJIBI HaTpus U Kayus. [IpuMenenue

PackpbIBaTh CMBICI H3y4aeMbIX TOHSATUN U
MPUMEHSITh 3TH TIOHATHUS TIPU OMMCAHUH CBOHCTB
BEIIECTB U UX MPEBPAIICHUN.

OOBsACHATH 001HEe 3aKOHOMEPHOCTHU B
M3MEHEHUHU CBOMCTB 3JIEMEHTOB-METAJIOB U UX
COCIMHEHMI ¢ yUETOM CTPOCHUS UX aTOMOB.
XapakTepu30BaTh CTPOEHUE METAJLIOB,
obmue Gu3ndeckre U XUMHIECKHUEe CBOMCTBA
METaJIJIOB.

XapakTepu30BaTh OOIIKE CIIOCOOBI MOTYUEHUS
METaJIJIOB.

XapakTepu3oBath (pU3NUECKUE U XUMHYECKUE
CBOMCTBA MPOCTHIX BEUIECTB
METAJIJIOB U UX COSAMHEHUN (OKCHIIOB,
THAPOKCHJIOB, COJICH), CIOCOOBI UX TOJIYYCHHS,
MPUMEHEHHE U 3HAYCHHE B IPUPOJIC U KU3HH
YeJioBeKa.

Hcnonb30Bath MpH BHITOTHEHUU Y4EOHBIX
3aJlaHUi U B IIPOIIECCE UCCIEN0BATEIbCKON
NEeSTENIbHOCTH HAYYHO-TIOMYIISPHYIO
JUTEPATypPy XUMUUYECKOTO CO/IeP KAHMUS,
CIPaBOYHBIE MaTepHUabI, pecypcsl UHTEpHETA
Pacrio3HaBaTh C MOMOIIBIO0 KAUE€CTBEHHBIX
peaxiuii HOHbI METAJUIOB (MarHusl, aTFOMUHUS,
IMHKa, JKeJie3a, MeJIN).

[TnanupoBaTh ¥ OCYIIECTBIATH HAa IPAKTHKE
XUMHUYECKHE IKCIIEPUMEHTHI, IPOBOJIUTH
HaAOIIOIeHUs, IeTIaTh BBIBOBI IO Pe3yJbTaTaM
SKCIIEPUMEHTA.

CrnenoBath npaBuiaM 6e30MacHOi paboTHI B
n1abopaTopuu MpH UCTIOIb30BaHUH
XUMHYECKON TIOCYIbI B 000PYOBAHHUS.

JleMoHCTpaliMoHHOE
obopymoBaHue

udposas mabopaTopus
o XUMuH (0a30BBIi
YPOBEHB), KOMIUIEKT
nocy bl U 000PYIOBaHUS
JUIS YYEHUYECKUX OIBITOB
(puzuka, xumus,
OMOJIOTHSI ), KOMIUIEKT
XUMHUYECKUX PEAKTHBOB
Jatunk
ANEKTPOTPOBOTHOCTH,
MarHuTHas MeIlanka,
npubop TS MOTyYSHUS
razoB wiM anmnapat Kunmna
JlaTunk naBneHus
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LIEJIOYHBIX METAJUIOB U UX COCIUHEHHM.
Illenoyno3eMeNbHBIC METAIIbl MAarHUH

U KaJIBLIUH, CTpOeHKUE aTOMOB. [1osoxenue B
[Tepuonuueckoit cucteMe XMMUYECKUX
anemenToB 1. 1. Menneneena.
Haxoxnenue B mpupoae. ®usnueckue u
XMMHUYECKHUE CBOMCTBA. BaxkHeiue
COETUHEHUS KalblUsl (OKCUA, THIPOKCHI,
comnu). JKECTKOCTh BOJBI U CLIOCOOKI €€
ycTpaHeHnusi. Amomunuil. [lonoxenue B
[lepuoanueckoii cucTeMe XUMUYECKUX
anemenTtoB J[. 1. Menzeneesa, ctpoeHue
atoma. Haxoxnenue B npupoze. Pusnueckue u
XUMHUYECKHE CBOMCTBA. AM(OTEpHBIE
CBOIMCTBA OKCHJIA U THIPOKCHUA.

Keneso. [Tonoxenne B [leproauueckoit
CUCTEME XMMHUYECKUX AJIEMEHTOB

. 1. MeHneneeBa, CTpOCHUE aTOMa.
Haxoxnenue B npupone. Pusznueckue

U XUMH4YecKkue cBorcTBa. OKCHUIBI, TUAPOKCHIBI
u comu xene3a(ll) u xemneza(Ill).
JdemoHcTpaumuu

B3aumopeicTeue HaTpus C BOJOU.
OxpamuBaHue IJIaMEHU HOHAMHU HaTpUs

U KaJlus.

OxpamuBaHue MJIaMEHU HOHAMU KaJIBLIHS.
BzaumoneiicTBue okcuia KaJIbIUs ¢ BOJIOM.
Buneomarepuansl: ropeHue xkesne3a B
KHCJIOPOJIE U XJIOpE.

JlaGopaTopHble H IPaKTHYeCKUe padoThl
JlabGopaTopHbIE OMBITHI:

O3HakoMJIeHHE ¢ 00pa3aMu allOMUHUS

U €ro CIUIaBOB.

AMdoTepHbIE CBOMCTBA THAPOKCHIA
ATIOMUHHUSL.

KauecTBeHHBIE peakii Ha MOHBI XKelle3a.
ITpakTuyeckne paboOTHI:

[Ipon3BOAUTH BHIYUCICHHS IO XUMUYECKUM
YpaBHEHUSM.
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Nel. TlomyyeHue u CBOHCTBAa COEIUWHEHUM
METAaJlJIOB.

No2. Pemienue sKCIepUMEHTANbHBIX 3a7a4 Ha
pacrno3HaBaHUE W TOJYyYEHUE COCAUHEHMI
MCTaJIJIOB.

Borunciaenus

— 10 YPaBHEHUSIM XUMHUYECKUX PEAKILINM, eCITu
OJIMH U3 PEareHTOB JaH B U30BITKE WUITH
COJICPKUT IPUMECH;

— MAacCOBOM /10711 BBIXOZA MPOIYKTA

peakuuu

HemeTamiel
31 yac

OO611ast XapakTepUCTHKA raJOreHOB.
Oco0eHHOCTH CTPOCHHS ATOMOB STUX
3JIEMEHTOB, XapaKTEPHBIE JIJIs1 HUX

creneHu okucneHusi. CtpoeHue u

¢dbuznyecKkre cBOMCTBA MPOCTHIX BELIECTB —
rajoreHoB. XuMHUYECKHE CBOMCTBA HA IPUMEPE
XJiopa (B3auMOJAEHCTBHE C METAJIAMH,
HEMeTaJulaMH, 1IeJI04YaMu). XJIOPOBOAOPO/I.
ConsgHas KUCIIOTa, XUMAYECKHE CBOMCTBA,
noytyyeHue, npuMmeHenue. KauectseHHbie
peakIyu Ha raJoreHuI-HOHBI.

JleficTBUE XJI0pa U XJIOPOBOAOPOIA HA
OpraHu3M uesioBeka. Baxkneniue

XJIOPUBI U UX HAXOXKJICHHUE B IPUPOJIE.
JdemoHcTpauuu

Buneomarepuanbl: rajoreHsl 1 UX COSAMHEHHUS.
OO6pa3sIel XJIOPUIOB.

JlabopaTopHbIe ONBITHI:

Pacno3naBanue Xa0pua-uOHOB.

Boruuciaenust

— IO YPABHEHUSIM XUMHUYECKUX PEAKLIM, €CIIU
OJIMH M3 PEareHTOB J]aH B H30BITKE;

— 00BEMOB Ta30B 0 YPaBHCHHIO

peakiuy Ha OCHOBE 3aKOHA 0ObEMHBIX
OTHOILIEHUH ra3oB

OO01mas XapaKTeprCTHKA SJIEMEHTOB

OOBSCHATD 00IIME 3aKOHOMEPHOCTH B
M3MEHEHHUH CBOWCTB HEMETAJUIOB M UX
COEJMHEHUH B Ipeesiax MajbIX IEpUOJOB U
IaBHBIX noArpymnn [lepuoandeckoit cucTemsl
XUMHUYECKHX 3JIEMEHTOB C YYETOM CTPOEHHS X
aTOMOB.

XapakTepHu30BaTh GU3NUECKUE U XUMUYECKHE
CBOMCTBA ITPOCTHIX BELIECTB HEMETAIIOB (Ha
IIpUMeEpE XJI0pa, Cepbl, KUCI0POAa, BOJOPOa,
a3ora, Gocdopa, yriepoaa U KpeMHHUS) U
CJIO’KHBIX BEILIECTB, CLIOCOOBI UX MOJIYYEHHUS,
NIPUMEHEHHE U 3HaUCHHE B IPUPOJE U KU3HU
4eJI0BEKA.

OnpenensaTs raloreHu -, CyabQui-, cynbhar-,
cynbduT-, HUTpaT, Ppocdart- ,kapOoHAT-,
CHJIUKAT- MOHBI B PacTBOpE.

[TnanupoBaTh U OCYLIECTBIATH HA
MPAaKTUKE XMMUYECKHE IKCTIEPUMEHTHI,
IIPOBOJIUTH HAOJIIOJJCHHUS, 1€1aTh BBIBOBI 110
pe3ysibTaTaM 3KCIEPUMEHTA.

CrnenoBaTh mpaBuiaM 0€30MacHOM pabOTHI B
nabopaTopuu MpU UCTIOIB30BAHUH
XMUMUYECKOH MOCYABl K 000py10BaHHUS.
BeicTpauBath pa3BEpPHYTHIE MMCEMEHHBIE U
YCTHBIE OTBETHI C OIOPOH Ha MH(OPMALIHIO U3
yueOHHKA U CIIPAaBOYHBIX MAaTEpPHAJIOB,

JleMoHCTpalMoHHOE
obopymoBaHue

[udposas mabopaTopus
o XUMuH (0a30BBIi
YPOBEHB), KOMIUIEKT
NoCy bl U 000PYZIOBaHUS
JUIS YYEHUYECKUX OIBITOB
(puzuka, xumus,
OMOJIOTHSI ), KOMIUIEKT
XUMHUYECKHUX PEAKTHBOB
Anmnapat AJisi IpOBeACHUS
XUMHUYECKUX MTPOLIECCOB
(AIIXP)

JlaTyuk XJIOpUA-MOHOB
JlaT4yuk HUTpaAT-UOHOB
MarunuTtHas mMemanka
[Tpubop m1st momyueHus
ra3oB wiau annapat Kunna
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VIA-rpymmbl. OcOOEHHOCTH CTPOCHUS

aTOMOB 3THX 3JIEMEHTOB, XapaKTepHbIE AJI HUX
crenienn okucieHus. CTpoeHrue u Gu3nIecKue
CBOMCTBA MPOCTHIX BEUIECTB — KHUCIOPOAA U
cepbl. AJUIOTPOITHBIE MOAU(DUKAIIUN KUCIOPOAA
U cepbl. XUMHYECKHE CBOMCTBA CEPBI.
CepoBogopo, ctpoeHue, pu3nIecKue u
XUMHUYECKHEe cBOMCTBA. OKCUIBI CEpBI KaK
MPEACTaBUTENN KUCTOTHBIX OKCUAOB. CepHast
KHCIOTa, (PM3MYECKHE U XUMUYECKUE CBOWCTBA
(oOmMe Kak mpeacTaBUTENs Kiacca KHCIOT U
cnenududeckue), MpUMEHEHNE. XUMHUECKIE
peaKiuy, JIeXkKalre B OCHOBE MPOMBIIIJIEHHOTO
croco0a MoJy4eHus: CEpHON KHUCIOTHI.
Anmnapatbl ¥ IPOTEKAIOUINE B HUX MPOLECCHI
(Ha mpuUMepe TPOU3BOICTBA CEPHON KHCIIOTHI).
Conu cepHOM KHCIIOThI, KaueCTBEHHAs
peakmus Ha Cyab(}aT-uoH.

Haxoxnenue cepbl 1 €€ coeuHEHUI

B IpHpoie. XMMUYECKOE 3arpsa3HeHHe
OKpY’Kalolllel cpebl COEAMHEHUSIMU CEPBI
(KUCIOTHBIE JOXAH, 3arpsI3HEHUE BO3/1yXa U
BOJIOEMOB), CIIOCOOBI €r0 MPEAOTBPALICHUS.
JdemoHcTpauuu

Konnexuuu (Buneomarepuaibl): cepa u eé
coequHeHus. OOyriuBaHue caxapa mnoj
JEUCTBUEM KOHILICHTPUPOBAHHOMN CEPHOU
KHCIIOTBHI.

JlabopaTopHBbIe ONbITHI:

Oo6nHapyxeHue cyib(aT-uOHOB.
B3aumoneiicTBue pa3daBieHHON cepHOI
KHCIIOTHI C IMHKOM. TIOJy4eHHUsI, IPUMEHEHHE U
3HAYE€HHE B MPUPOJIC U KU3HU YETIOBEKA.
Borumciaenust

— 110 YpaBHEHUSIM XUMHUYECKUX PEaKIIU;

— MAacCOBOM JI0JIM BbIX0/1a TPOJYKTa

peakuuu

IPaMOTHO UCTIOJB30BaTh U3YyUEHHBIH
MOHATUHHBIN alapar Kypca XUMHUU.
Hcnonb30Bath MpH BHIOTHEHUT

y4eOHBIX 3aJJaHUH U B TIPOIIECCE
MCCIIEI0BATENBCKON JeSITEIbHOCTH HAyYHO-
MOMYJISIPHYIO JINTEPATYPy XUMHUUYECKOTO
COJIep>KaHusl, CIIPABOYHbIE MaTepHAIIbI, PECYPCHI
HNutepnera

OOBACHATH CYLTHOCTH SKOJIOTMYECKHX
po0JieM, CBA3aHHBIX ¢ HAX0XKJICHUEM
coeMHEeHUH a30Ta u pochopa B OKpykaromei
cpene.
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OOm1ast xapakTepUCTHKA 31eMEHTOB VA-
rpynnbl. OCOOEHHOCTH CTPOEHHSI ATOMOB 3TUX
JJIEMEHTOB, XapaKTePHBIC JIJIsl HUX CTETICHU
OKHCJIEHHUS. A30T, pacpocTpaHEHHE B
npupoje, GU3NIecKrue U XUMUIECKUE CBOKCTBA.
KpyroBoport azora B npupo/e.

AmMMuak, ero (pu3N4ecKue U XUMUIECKUE
CBOWMCTBA, NOJTydyeHHe U npuMenenue. Conu
aMMOHUS, UX (PU3NUIECKHIE U XUMHUECKUE
CBONCTBA, IpuMeHeHue. KauecTBeHHas
peaxius Ha HOHbI AMMOHHSI.

A3oTHas KucjoTa, e€ GU3nIecKue

Y XUMHYECKHE CBOMCTBA (00MIHE KaK
MpeICTaBUTEINs Kjlacca KUCIIOT U
cnenuduueckue). Mcrnonb3oBaHue HUTPATOB U
coJieil aMMOHUS B Ka4YeCTBE MUHEPAJIbHBIX
ynoOpeHuii. XuMu4eckoe 3arps3HeHue
OKpY>Karollen cpesibl COeIMHEHUSIMU a30Ta
(KUCITOTHBIC JOXKIH, 3arpsiI3HEHUE BO3/AyXa,
MTOYBBI U BOJIOEMOB).

docdop, ammoTpomnHbie MOAUPUKALIAN
dbocdopa, pusznueckre 1 XUMUIECKHEC
coiictBa. Okcun docdopa(V) u pochopras
KHCIOTa, (U3NYECKUEe U XUMUYECKHE CBONCTBA,
nonyueHnue. KauecTBeHHas peakius Ha
dbocdar-nonsl. UcnonszoBanue pocdaros B
KauecTBE MUHEPATbHBIX YIAOOPECHUH.
3arpsi3HeHue NPUPOTHBIX BOJTOEMOB
¢docharamu.

JdemoHcTpauuu

Komnexmuu: pocdop n ux coequHeHus.
B3anmopeiicTBre KOHLIIEHTPUPOBAHHOM
A30THOM KUCJIOTBI C MEJBIO.

JlaGopaTopHbIe ONBITHI:

1. BzaumopeiictBue coneit aMMOHUS

C MIEIOYBIO.

2. O3HaKOMJICHHE ¢ 00pa3liaMy a30THBIX
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u GochopHBIX yrnoOpeHuH.

Borumciaenust

— 10 YpaBHEHUSIM XUMHUYECKUX PEaKIIUi
Yrnepon, auioTponHble MoIU(UKAIIH,
pacmpocTpaHeHHUE B PUPOJIE,

¢buznyeckrue U XUMHUYECKHE CBOMCTBA.
Ancop6musi. KpyroBopot yrieposa B mpupo/e.
Oxcunpl yriaepona, ux pusndeckue

U XUMHYECKHE CBOMCTBA, UX ACUCTBHUE

Ha >)KMBbIE€ OPTaHU3MBI, TOTYYCHHE

Y IPUMEHEHHE. DKOJIOTHYECKUE TIPOOIEMBI,
cBs3aHHBIE ¢ okcuaoM yriaepona(IV); rumoresa
rI100aTBHOTO MOTETUICHUS KITUMAaTa,
MapHUKOBBIN A (PeKT. YTonpHas KHCIOTA U €€
comu, uX GU3NYECKUE U XUMUIECKHE CBONCTBA,
noJyiyueHue u npuMmeHenue. Kauectsennas
peaxiust Ha KapOOHAT-HOHBI.

Hcnons3zoBanne kapOOHATOB B OBITY,
MEHIINHE, TPOMBIIIJICHHOCTH, CETbCKOM
XO35UCTBE.

[TepBoHayanbHbIE MTOHATUS 00 OPraHUYECKUX
BEIIECTBaX KaK O COCTMHEHUSIX

yriaepoaa: o0COOEHHOCTH COCTaBa U

ctpoenus. [TonsTie 0 6Guonornyecku

Ba)KHBIX BEIIECTBAX: )KHUpaX, OCNKax,
yriaeBojaax. MarepuanbHOE €JUHCTBO
OpPraHUYECKUX W HEOPTaHHUECKUX
COCTUHEHUH.

Kpemuuii, ero pusndeckrne u XuMHUIECKHUE
CBOICTBA, MOJIy4E€HUE U IPUMEHEHUE B
anekTpoHuke. CoeTMHEHNs] KPEMHUS B
npupoje. Oomue npeacTaBieHus 00 OKcue
kpeMHuA(IV) 1 kpeMHHEBOH KHCIIOTE.
CunukaTsl, UX UCIOJIb30BAHUE B OBITY,
MEIULIMHE, IPOMBIIUIEHHOCTU. BaxkHenmue
CTpOMTENIbHbIE MaTEepPHAJIbl: KEpaMHUKa, CTEKIIO,
IIEMEHT, OETOH, kene300eToH. [Ipobaembl
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0€30MacHOT0 MCIIOJIb30BaHUS CTPOUTEIHHBIX
MaTEpHAJIOB B IOBCEIHEBHON KU3HU.
JdeMoHcTpanuu

Monenu KpUCTaUIMYECKUX PEIIETOK auMasa,
rpaduTa, MOJIEKyJIbl QyJuIepeHa.
AncopO1ust pacCTBOPEHHBIX BEILIECTB
aKTUBUPOBAHHBIM yriéM. IIpotusoras.
Buneomarepuaisl: CUIMKaTHAsS
IIPOMBIIITIEHHOCTD.

Monenu MOEKyJ1 OPraHUYECKUX BEILECTB.
JlabopaTopHsblie onbIThl KauecTBeHHas
peakius Ha KapOOHAT-HOH.

MIPOBOJIUTH HAOJIOJICHNUS, JIE1aTh

BBIBOJIBI 110 PE3YyJIbTATaM JKCIIEPUMEHTA.
[TpakTuyeckue pabOTHI:

IIpakTuyeckas padora Ne 3 «Pemenue
9KCIIEPUMEHTAJIBHBIX 3aa4 10 TEME
«[loarpymnma ragoreHoB».

IIpakTnyeckas padora Ne 4 «Pemenue
SKCIEPUMEHTAIBHBIX 3a7a4 II0 TEME
«[loarpymnmna kuciaopona»

IpakTuyeckas padora Ne 5 «Ilonyyenue,
coOHMpaHKe U pacro3HaBaHUE Ta30B»
Boruuciaenus

— I10 YpaBHEHUSIM XUMHUYECKUX pEaKLUi, €CIIU
OJIMH U3 PEAarcHTOB JJaH B BUJI€ BOAHOIO
pacTBOpa ¢ U3BECTHOM MacCOBOM 0JIEN

O0001enne 3HaHUH
M0 XUMHH 32 KypC
OCHOBHOM IIKOJIBI.
ITonroroBka

K TOCYy1apCTBEHHOM
UTOTOBOM
arrectaruu ([TMA)

[lepuonnueckuii 3axkoH u llepuonuueckas
cucTeMa XHMHYECKHX »diaemento /[l 1.
Menneneena. dusnuecknii CMBICII
MOPSIIKOBOTO  HOMEpa JJIEeMEHTa, HOMEpPOB
nepuoja W TPYNIBIL 3aKOHOMEPHOCTH
W3MCHCHHS  CBOMCTB  DJEMCHTOB H  HX
COCMHEHHMI B TNEpUoAax M TpyImax B CBETE

OOBACHATH 00IIME 3aKOHOMEPHOCTH B
U3MEHEHHUHU CBOMCTB HEMETAJNIOB U UX
COCIUHEHMH B NpeelaX MajbIX IEPUOIOB U
IaBHBIX noArpymnn [lepuoandeckoit cucTeMsl
XUMHMYECKHX 3JIEMEHTOB C y4ETOM CTPOEHUS UX
aTOMOB.

XapakTepHu30BaTh GU3NUECKUE U XUMUYECKHE

JleMoHCTpalMoHHOE
obopymoBaHue

udposas mabopaTopus
o XUMUH (0a30BBIiA
YPOBEHB), KOMIUIEKT
Nocyibl U 000PYIOBaHUS
TSl YYCHHYECKUX OIBITOB

7 yacoB IIpEeACTaBICHUI 0 CTPOCHUHU aTOMOB | CBOMCTBA BEIECTB HEMETAIIJIOB (pusuka, xumus,
JJIEMEHTOB. BricTpanBate pa3BEpHyThIE MMCEMEHHBIE U OuoJIorNus), KOMIUIEKT
3HayeHue TEepPHOAMYECKOrO 3aKOHA. BuIbl | ycTHBIE OTBETHI C ONOPO Ha HH(POPMALIUIO U3 XUMUYECKHUX PEAKTUBOB
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XUMHUYECKUX CBSI3€M M THUIIbI KPUCTATUTMUECKUX
pemeTok. B3auMoOCBSI3b CTPOCHUS W CBOMCTB
BEIIECTB. Knaccudukanus XUMHYECKUX
peakuui Mo pazIuyHbBIM MpPHU3HAKaM (YHCIO U
COCTaB  pearupyrmmx ©u  00pa3yromuxcs
BEILIECTB; HANM4KM€ TpaHUIlbl pa3aena ¢as;
TerIoBoH  3(PQeKT; HU3MEHEHHe CTereHe
OKHCJICHUS aTOMOB; HCIIOJIb30BaHUE
KaTaJlu3aTopa;  HAMpaBlICHUE  MPOTEKAHMS).
CKOpOCTh XMUMHYECKHX DPEaKIuid U (PaKTOpPHI,
Biusitonue Ha Hee. OOpaTUMOCTh XUMHUYECKHIX
peakuuii U crnocoObl CMELIEHUS XUMUYECKOTO
paBHOBECHS.

[IpocTele u cinoXxHbIE BeniecTBa. MeTauisl U
HeMeTaJulbl. ['eHeThuuecKue psiibl MeTauia,
HeMeTalljla U IepexoaHoro Meramia. OKCUasl U
TUAPOKCHIBI (OCHOBAHMUSI, KUCIIOTHI,
amdoTepHbIe THAPOKCHIBI), comr. VX cocTas,
KJaccu(uKanus 1 oo1e XMMUYeCKHe
CBOMCTBA B CBETE TEOPUU AJIEKTPOTUTUYECKOM
JUCCOLMAIINH.

yueOHMKa U CIIPAaBOYHBIX MaTepHAJIOB,
IPaMOTHO UCIOJIb30BaTh U3Y4EHHBIN
MOHATUNHBIN anmnapar Kypca XMMUU.
Hcnonp30BaTh IPH BBIIOJIHEHUH

yueOHBIX 3aJJaHU U B ITpoIecce
HCCJIEIOBATEIBLCKON NEATEIbHOCTH HAyYHO-
MONMYJISIPHYIO JINTEPATYPy XUMHUECKOTO
COJIEpKaHus, CIIPAaBOYHBIC MATEPHAJIBI, PECYPCHI
HNHurepHera

[Tpubop st
WIUTIOCTPALIIU
3aBUCUMOCTH CKOPOCTHU
XMMHYECKON pEaKIuu OT
YCIOBUU

Hroro 66 yacos
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