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YMK O.C.I'abpuensina

1.Ilnanupyemble pe3y/abTaTbl 0OCBOCHHS Y4eOHOI0 MpeaMeTa, Kypca

Pabouas mporpamMma npeaycmMarpruBaeT GOPMHPOBAHKE Y yUAIIMXCs OOMEydeOHBIX YMEHUH U HABBIKOB, YHUBEPCATBHBIX YUCOHBIX JICUCTBUN U KITFOUEBBIX
KOMIIETCHIIMI: YMEHHUE CaMOCTOSITEJIbHO M MOTHBUPOBAHHO OPraHU30BBIBATh CBOKO MO3HABATEIBHYIO JESATEIbHOCTH; MCIOJIB30BAaHUE 3JIEMEHTOB MPUYHMHHO-
CJIEICTBEHHOT'O M CTPYKTYPHO-()YHKIIMOHAIBHOTO aHAIK3a; OMPE/EICHNE CYIIIHOCTHBIX XapaKTePUCTUK U3yd4aeMOro o0beKTa; yMEHUE Pa3BEPHYTO OOOCHOBHIBATh
CYXKJICHUS, 1aBaTh OIPEACIICHUS, IPUBOIUTH J10KA3aTEIbCTBA; OLICHUBAHUE U KOPPEKTUPOBKA CBOETO IOBEAECHHUS B OKPYKAIOLLIEM MUPE.

JInyHoCTHBIE:

® B IICHHOCTHO-OPHUEHTAIIMOHHOM cepe — UyBCTBO FOPJOCTHU 32 POCCUNCKYIO XUMUYECKYIO HAYKY, TYMAHHU3M, OTHOLLIEHUE K TPYAY, LIeJIeyCTPEMICHHOCTb;

e (opMUpPOBaHKE IEHHOCTHU 3J0POBOTO U OE30MAaCHOr0 00pa3a KU3HM; YCBOCHHE MTPaBWJI MHAUBUAYAIBHOTO U KOJJIEKTUBHOTO 0€30I1aCHOTO MOBEACHMUS B
Ype3BbIYANHBIX CUTYalMSIX, YIPOKAIOIINX KU3HU U 3/I0POBBIO JTIOEH;

® B TPYNOBOi chepe — roTOBHOCTH K OCOZHAHHOMY BBIOOpY JlajbHeiIel 00pa3oBaTeIbHON TPaeKTOPHUH;

® B II03HAaBaTeJIbHOHN (KOTHUTHUBHOM, HHTEIUIEKTYalIbHON) chepe — yMeHHUe yIpaBisATh CBOEH O3HABATENBHOM JESATETbHOCTBIO.

e ($opMUPOBAHKE OCHOB IKOJIOTUYECKOMN KYIbTYPhI, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO 3KOJIOTMYECKOTO MBIIIJIEHUS, PAa3BUTHE OMbITA
HKOJIOTMYECKH OPUEHTHUPOBAHHOU PEPIIEKCUBHO-OIIECHOYHON U MPAKTUYECKON JAESITEIbHOCTU B KU3HEHHBIX CUTYalIUSIX;

MeTanpeamMerHsble:
MeTanpeaMeTHBIMH Pe3yJIbTaTaMu U3yYeHHs Kypca «XUMUs SIBISETCS (OPMUPOBAHUE YHUBEPCATBHBIX YueOHbIX AercTBuil (YVY /).

Pecynamusuvie YV/I.

® CaMOCTOSITEIFHO OOHAPYKUBATh U (POPMYIUPOBATH YUEOHYIO TPOOIEMY, ONIPEACIIATH 1eJIb YIeOHOH ACSTEIHHOCTH;



® BBIJIBUTATh BEPCUHU PpEIICHUS NPOOJIIEMBbl, OCO3HABaTh KOHEYHBIM pe3yabTaT, BBIOMpPATh M3 MPEUIOKEHHBIX M HCKaThb CAaMOCTOSTENBHO  CPEACTBa
JOCTHIKCHMS LICIIH;

® COCTaBJIATH (MHIMBUAYAJIHHO WM B TPYIIIE) TJIAH PEIICHUS POOIIEMBL;

e paboTas 10 IUIaHy, CBEPSTh CBOM JCHCTBUS C LIEIbIO U, IPU HEOOXOJUMOCTH, UCIIPABIIATh OLIMOKH CaMOCTOSTENILHO;

® B JIMAJIOTe C YYUTEJIEM COBEPILIEHCTBOBATh CAMOCTOSITEIbHO BbIPAOOTAHHBIC KPUTEPUU OLICHKH.

Tloznasamenvruovie YVJ/I:

® aHAIM3UPOBAThH, CPABHUBATH, KJIACCUPUIIMPOBATH U 000011aTh (DAKThI U SABJICHUS. BBIABIATH MPUUMHBI U CIECTBUS IPOCTHIX SIBICHUIA.

® OCYILIECTBIIATh CPABHEHHE, KIIACCU(PUKAIINIO, CAMOCTOATEIILHO BHIOMpPAst OCHOBAHUS U KPUTEPUU JJIs YKa3aHHBIX JJOTUYECKUX OTICPALINiA;

® CTPOUTH JIOTUYECKOE PACCYXkACHHE, BKIIOUYAIOIee YCTAHOBICHUE PUYMHHO-CIICJICTBEHHBIX CBSI3EH.

® CO3/1aBaTh CXEMaTHUYECKHE MOJIEIIH C BBIICIIEHUEM CYIIECTBEHHBIX XapaKTEPUCTHK O0BEKTA.

® COCTaBJISITh TE€3UCHI, PA3JIMYHBIC BUJIBI TUIAHOB (ITPOCTHIX, CIOKHBIX H T.IL.).

e [1peoOPa30BhIBATH NHPOPMAITUIO U3 OJTHOTO BUA B APYTOH (TaOJHIly B TEKCT H TIp.).

® YMETh ONPEILNIATh BO3MOXKHBIE HCTOYHUKU HEOOXOAUMBIX CBEJICHUH, MPOU3BOIUTE MOUCK MH(POPMAIINH, aHATHU3UPOBATH U OLIECHUBATh €€ TOCTOBEPHOCTD.

Kommynuxamuenvie YVJI:

CaMocCTOsATEIbHO OPraHU30BbIBATh YUEOHOE B3aUMOICHCTBHE B IpymIe (ONpeAensTh oOUIie eI, pacipeesaTh PO, JOrOBapuBaThCs APYT C APYIOM U T.1.).

¢ YMCHHUC OCO3HAHHO MCIIOJB30BATh PCYCBLIC CPCACTBA B COOTBECTCTBUU C 33[[3‘16171 KOMMYHUKAIIUU JJI1 BBIPAKCHUA CBOUX YYBCTB, MBICTICH U HOTp€6HOCT€I\/'I;
IUTaHUPOBAHUA U PETYIIAINUN CBOEH JACATCIIbHOCTH, BJIaACHUC YCTHOI>'I U IHUCbMEHHOM pc€Yblo, MOHOJIOTHYECKOH KOHTEKCTHOM PCUbIO;

e (dopMUPOBaHUE U PA3BUTHE KOMIIETEHTHOCTH B 001aCTH UCMONIb30BaHUS WH(OPMAIIMOHHO-KOMMYHUKAIIHOHHBIX TEXHOJIOTU;
e (GopMHUPOBAaHHE U PA3BUTHE SKOJIOTHUECKOTO MBIIUICHUS, YMEHHE MPHUMEHSTHh €ro B IMO3HaBaTEeNbHON, KOMMYHHKATUBHOM, COIIMATbHON MpaKTUKE WU
npo¢eCCuOHAIBPHONW OPUEHTAITUH.

¢ YMCHHUC CAMOCTOATCIILHO OIMPCACIIATE LICJIN CBOCTO O6y‘-ICHI/IH, CTaBHUTb U (bOpMyJ'II/IpOBaTB JJIsL ceOst HOBBIC 3aga4u B yqéGG U II03HaBaTEIbHOM JACATCIIBHOCTH,
Ppa3BUBATb MOTUBEI 1 UHTCPCCHL CBOCH ITO3HABATEIIFHOM JACATCIIBHOCTH,

® YMCHHUEC CAMOCTOSATCIBHO IJIAHUPOBATh IIYTH AOCTUXKCHUA ueneﬁ, B TOM 4YHCJIC AJIBTCPHATUBHBIC, OCO3HAHHO BI)I6I/IpaTI) HauoOoee 3(1)(1)6KTI/IBHI)IG CIIOCOOBI
peicHuA y‘Ie6HI)IX 1 IMO3HaBaTCJIbHBIX 3a1a4,

® YMCHHUEC COOTHOCHUTH CBOU I[GI)'ICTBHSI C INTAaHUPYEMBIMHU PE3YyJIbTaTaMH, OCYIICCTBIATE KOHTPOJIb cBOeH JACATCIBHOCTH B MPOLECCE NOCTHIKCHUA PE3YJibTaTa,
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OTIPEIEIATh CIIOCOOBI NEHCTBHIM B paMKaX MPEIJIOKECHHBIX YCIOBUM M TPeOOBaHM, KOPPEKTHPOBATh CBOM JCHCTBUS B COOTBETCTBHHM C M3MEHSIOMICHCS
CUTYyalMEeH;

® YMEHHUE OIICHUBATh NMPABUIILHOCTh BHITIOJIHEHUS Y4eOHOM 3a/1auu, COOCTBEHHBIC BO3MOYKHOCTH €€ pelIeHNs;

® BJIaJICHUEC OCHOBAaMH CaMOKOHTPOJISA, CAaMOOIICHKH, NPHUHSITHS PEIICHHWHA M OCYIIECTBICHHS OCO3HAHHOTO BBIOOpa B Y4YeOHOW M TO3HABATEIbHOMN
JICSATEIILHOCTH,

® YMECHHE ONPELNIATh IMOHSATHUS, CO3/1aBaTh 000OIIEHNUS, yCTAaHABINBATh aHAIOTHH, KIACCH(PUIIMPOBATH, CAMOCTOSTEIHLHO BHIOMPATh OCHOBAHUS U KPUTEPUU
JUTS KJIaCCU(DUKAIIUY, YCTAHABIIUBATH MPUIMHHO-CIICACTBCHHBIE CBSI3U, CTPOUTH JIOTUYECKOE PACCYKICHUE, YMO3AKITIOUeHNE (MHIYKTHBHOE, IEAYKTHBHOE
Y 110 aHAJIOTHH) U JIeNaTh BBIBOJIBI;

® YMCHHE CO3/IaBaTh, IPUMEHSITH U IPEOOPA30BHIBATH 3HAKH U CUMBOJIBI, MOJICIN M CXEMBI JUIS PEIICHUS y4eOHBIX U MTO3HABATEIHHBIX 3a/1a4;

® YMEHHE OPraHHU30BBIBATh Y4eOHOE COTPYIHUYECTBO M COBMECTHYIO JCSATENBHOCTh C YUMTEIEM U CBEPCTHUKAMM; paboTaTh MHIAMBUAYAIBHO U B TPYIIIE:
HaXOJUTh OOIee pelieHre W pa3pemaTh KOH(MIMKTHI Ha OCHOBE COTJIACOBAHWS TO3WIHMHA M y4€Ta WHTEPeCcOB; (pOopMynmpoBaTh, apryMEHTHPOBATh U
OTCTauBaTh CBOE MHCHUE;

® YMEHHE OCO3HAHHO MCIIOIH30BATh PEUYEBBIC CPEJCTBA B COOTBETCTBUH C 3a/1aueii KOMMYHUKAIUU JJI BBIPQXKCHHUSI CBOMX YYBCTB, MBICJIEH U MOTPEOHOCTEH;
IJIJAHUPOBAHUS U PETYJISALMU CBOCH 1€ATEIbHOCTH; BIaJCHUE YCTHOM U MMCbMEHHON PEUb0, MOHOJIOTUYECKON KOHTEKCTHOM peyblo;

e (GdopMUpOBaHUE U Pa3BUTHE KOMIIETEHTHOCTH B 00JIACTH UCIOJIb30BaHUS HH(OPMALIMOHHO-KOMMYHUKAIIHOHHBIX TEXHOJIOTUH;
e (GopMUPOBaHHE U Pa3BUTHE SKOJIOTHUECKOTO MBIIUICHUS, YMEHHE MPHUMEHSTHh €ro B MO3HABaTENbHON, KOMMYHHKATUBHOM, COIIMATIbHON MpaKTUKE WU
npodeccnoHanbHON OpUEeHTAIUH.

IIpeameTHbIe:

1.B no3naBareJibHOI cepe:

® /1aBaTh ONPEJEICHUS WU3YYEHHBIX MOHATUH: «XUMHUYECKHH 3JIEMEHT», «aTOM», «HMOH», «MOJEKYJa», «IPOCThle€ U CIOXHBIE BELIECTBA», «BEIIECTBOY,
«xuMHYeckass (opMyia», «OTHOCUTENIbHAs aTOMHAas Maccay», «OTHOCHUTENbHAs MOJIEKYIISIpHAs Macca», «BaJEHTHOCTbY», «CTENEHb OKHUCICHUAN,
«KPUCTAJUINYECKAs pEIIeTKa», «OKCHUIBI», «KUCJIOTBI», «OCHOBAHUA», «COIM», «aM(pOTEPHOCTbY, «UHAMKATOP», «IEPUOJUYECKUN 3aKOH»,
«epuonYecKas  TaOJIMLAY, «U30TOMbD», «XMMHYECKAas CBSI3bY», (QIEKTPOOTPHLATENBHOCTEY», «XMMHUYECKas PEAKIHA», «XUMHUECKOE ypaBHEHHEN,
«TE€HETHYECKas CBA3bY, «OKHCIECHUEY, «BOCCTAHOBIEHUEY, «IIEKTPOIUTUYECKAS AUCCOIUAIIH, «CKOPOCTh XMMHUYECKOM peakiuny;

® OMUcaTh AEMOHCTPALMOHHBIE U CAMOCTOSTEIBHO POBEACHHbIE XUMUUYECKHE SKCIIEPUMEHTHI;

® OIKCHIBATh U Pa3INyaTh U3y4YEHHBIE KJIACChl HEOPraHUUECKUX COEAMHEHUMN, IPOCTHIE U CJIOKHBIE BEIIECTBA, XUMUYECKHE PEaKIIUu;

L4 KJ'IaCCI/I(I)I/II_II/IpOBaTL HN3YUCHHBIC O0OBEKTHI U SIBJICHUA
® JicJIaTb BBIBOJAbI U YMO3AKJIIFOYCHUA H3 HaGHIOZ[CHHﬁ, HN3YUCHHBIX XMUMHUUYCCKUX 3aKOHOMepHOCTeﬁ, MMPOrHO3UPOBATH CBOICTBa HCU3YUCHHBIX BCIICCTB IIO
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aHAJIOTUH CO CBOMCTBAMU M3yYECHHBIX;
® CTPYKTYypHUpPOBATh M3YUYEHHBIH MaTepHai U XUMUYECKYIO HH(OpMAIHIO, MOTyYSeHHYIO U3 IPYTUX HCTOYHUKOB,

® MOJEIMPOBATH CTPOCHUE ATOMOB 3JIEMEHTOB 1-3 IIEpUOJOB, CTPOCHUE NIPOCTBIX MOJIEKYI;

2.B 11IeHHOCTHO — OPMEHTAIMOHHOM cepe:
® aHAIM3MPOBATh M OLIEHWBATH MOCIEJCTBUS JJIs OKpYXKAloUe cpebl ObITOBOWM M MPOU3BOJCTBEHHON EATEILHOCTH YEIOBEKa, CBSI3aHHOM ¢ repepaboTKoit
BELIECTB;
3. B TpynoBoii chepe:
® TIPOBOJUTH XUMHUYECKUN IKCIIEPUMEHT;
4. B cepe 6e30nacHOCTH KU3HEAEATEIbHOCTH:

® OKa3bIBaTh [IEPBYIO MOMOIb IPU OTPABJICHUAX, OKOTaX U IPYTUX TPABMaX, CBA3aHHBIX C BEIIECTBAMU U JJAOOPATOPHBIM 00OPYOBAHUEM.
Ilnanupyemble pe3yJibTaThbl 00y4eHHs
e _BBINYCKHUK HAy4YHTCS:

® * ONHUCHIBATh CBOMCTBA TBEPJBIX, KUAKHUX, Fa3000pa3HbIX BELIECTB, BbIJEIsAA UX CYIIECTBEHHbIC IPU3HAKY;

® * XapaKTEpU30BaTh BEILECTBA II0 COCTABY, CTPOCHUIO U CBOMCTBAM, YCTAHABIMBATH IPUUMHHO-CIEACTBEHHBIE CBA3U MEXKAY AAHHBIMHU XapaKTEPUCTUKAMU
BEILECTBA;

® ° DACKPBIBATH CMBICI OCHOBHBIX XMMHWUYECKUX IOHATHH «aTOM», «MOJEKYJIA», «XUMUYECKHUU DIIEMEHT», «IIPOCTOE BEIIECTBO», «CIOKHOE BEILECTBOY,
«BAJICHTHOCTB), HCIOJIb3Ysl 3HAKOBYIO CUCTEMY XUMUU;

e * 1300pakaTh COCTAaB MPOCTEHIINX BEIIECTB C TOMOIIbIO XUMUYECKUX (POPMYIT U CYIIIHOCTh XUMUYECKUX PEAKIUI C MOMOIIbI0 XMMUUYECKHUX YPABHEHHUI;

® ° BHUHCIATH OTHOCUTENBHYIO MOJIEKYIISIPHYIO M MOJIIPHYIO MacChl BEHIECTB, a TAKKE MaCCOBYIO JTOJIF0 XMMHYECKOTO JIEMEHTA B COCAMHEHHUSX JUIsl OLICHKH
UX MPAKTUYECKON 3HAYUMOCTH;

® ° CPaBHUBATH I10 COCTABY OKCHUJbI, OCHOBAHMS, KUCIIOTHI, COJIH;

e ¢ kJaccu(UIUPOBATh OKCHJIBI U OCHOBAHUS 110 CBOMCTBAM, KUCIIOTHI M COJIH 10 COCTaBY;

® * [10JIb30BATHCS JAOOPATOPHBIM 00OPYIOBAaHHUEM U XUMHYECKON TOCY101;

® ¢ [IPOBOJUTH HECIOKHbIE XMMHUYECKHE OMBITHI U HAOIIOJEHUS 3a U3MEHEHHUSIMH CBOWCTB BELIECTB B MPOIECCE WX MpeBpallleHui; coONoaaTh MmpaBuiia
TEXHHUKHU 0€30MacCHOCTHU MPU MPOBEICHUHN HAOIIOCHHUM U OTBITOB;

® ° Pa3NMYaTh SKCIEPHUMEHTAIBHO KHCJIOTHl M IIENOYH, MONB3YSACh HHIUKATOPAMHU; OCO3HABaTh HEOOXOAMMOCTb COOJIIOJIEHHS Mep Oe30MacHOCTH IpH
oOpallleHuH C KUCJIOTaMH U IIeJI0UYaMHu.

® ° PACKpBIBATh CMBICI Ilepruoandeckoro 3akoHa /1. 1. Menneneesa;



* ONHCHIBATh U XapaKTEPH30BATh TAOIUYHYIO (OPMY MEPHOJHUUECKON CUCTEMBI XHMUYECKHX 3JIEMEHTOB;

* XapaKTEpU30BaTh COCTAB ATOMHBIX SAEP U PACIPENEICHUE YUCIIA 3JIEKTPOHOB 10 JIEKTPOHHBIM CJIOSIM aTOMOB XUMUYECKUX 3JIEMEHTOB MaJbIX IIEPUOJIOB
MEPUONYECKON CUCTEMBI, a TAKXKE KaIMsl U KaJIbLUs;

* pa3nuyaTh BUAbl XUMHUECKON CBSA3U: HOHHYIO, KOBAJICHTHYIO MOJIAPHYIO, KOBAJICHTHYIO HENOJSIPHYIO U METAJUINYECKYIO;

* 1300pakaTh JIEKTPOHHO-UOHHBIE (DOPMYJIbI BEIIECTB, 00PA30BAHHBIX XUMUUYECKUMHU CBS35IMH Pa3HOIO BUJIA;

* BBISIBJISITh 3aBUCHMOCTb CBOMCTB BEIIECTB OT CTPOCHHUS UX KPUCTAIUIMYECKUX PEIIETOK: MOHHBIX, aTOMHBIX, MOJIEKYJISIPHBIX, METAININYECKHX;

* XapaKTEpU30BaTh XUMUYECKHE 3JIEMEHTBI U UX COEIMHEHHUS Ha OCHOBE II0JIOKEHUS 3JIEMEHTOB B IEPUOAMUYECKON CHUCTEME U OCOOEHHOCTEN CTPOEHUS UX
aTOMOB;

* XapaKkTepHu30BaTh HAy4YHOE W MHUPOBO33PEHUYECKOE 3HAUEHHE IEPUOAMYECKOI0 3aKOHAa M IEPUOAMYECKONM CHCTEMbl XHMHMYECKHX 3JIEMEHTOB
J. . MenneneeBa; * 00BACHATH CyTh XMMUYECKHUX MPOLIECCOB M UX MPUHIUITHAIEHOE OTIHYNE OT (PU3NUECKUX;

* Ha3bIBaTh [IPU3HAKU U YCIIOBUS MPOTEKAHUS XUMHUECKUX PEAKLIN;

* YCTaHABJIMBATH NPUHAAICKHOCTh XMMUUYECKOHN peaklUU K ONpeeIEHHOMY TUILY IO OAHOMY M3 KJIACCU(UKALMOHHBIX MPU3HAKOB: 1) [0 YKCIIY U COCTaBY
HCXO/IHBIX BEIIECTB U MNPOAYKTOB peakiMM (PeakuUu COCTUHEHMS, PA3JIOKEHHs, 3aMeLIeHNus 1 oOMeHa); 2) 10 BBIJCICHHUIO MM HOMVIOIEHHUIO TEIIO0ThI
(peakuy SK30TEPMUYECKME W HHAOTEPMHUYECKHUE); 3) 10 H3MEHEHUIO CTENEeHEH OKHUCICHHMS XUMHUYECKUX 3JEMEHTOB (PEaKLUU OKHUCIUTEIbHO-
BOCCTAHOBUTEJIBHBIC); 4) TI0O 0OPAaTUMOCTH TIpoliecca (peakiuy 0OpaTUMbIe U HEOOPAaTUMBIC);

* COCTaBJISITh YPaBHEHUS 3JIEKTPOJUTHUUECKON JUCCOLMALMU KHUCIIOT, LIeJIouel, coiel; MOJIHbIe U COKpalIEHHbIE NOHHbIE YpPaBHEHHs peakuuid oOMeHa,
YPaBHEHUSI OKUCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLINN;

* IPOTHO3UPOBATh TMPOAYKTHl XUMHYECKMX peakuuid 1o (opmynaM/Ha3BaHUSIM MCXOJIHBIX BEIIECTB; ONPEAENATh HCXOAHbIE BELIECTBA 110
(dbopMynaM/Ha3BaHUSAM MPOTYKTOB PEAKIUH;

* COCTaBJIATh YPAaBHEHHUS PEaKIUil, COOTBETCTBYIOIIMX MOCIEA0BATENBHOCTH ((«IIETI0YKE») MIPEBPAIEHUI HEOPraHMUECKHUX BEIIECTB PA3IMUHBIX KJIaCCOB;

* BBISIBIIATD B IIPOLIECCE DKCIIEPUMEHTA NPU3HAKH, CBUIETEIBCTBYIOIINE O IPOTEKAHUHM XMMHUYECKON PEaKIINH;

* [IPUTOTOBJIATH PACTBOPBI C ONPEAEIEHHON MAaCCOBOU J10JIEH PACTBOPEHHOTO BEILIECTBA;

* OIPENIENSTh XapaKTep CPe/Ibl BOAHBIX PACTBOPOB KUCIIOT U LIEJIOYEH [0 U3MEHEHUIO OKPACKU UHAUKATOPOB;

* IPOBOJIUTH KAUECTBEHHbIE PEaKLMH, TOATBEPKIAIOIINE HATUUME B BOJHBIX PACTBOPAX BEIIECTB OT/AEIbHBIX HOHOB

* OTIpEeACTATh NPHHAUICKHOCTh HEOPraHMYECKHUX BEIIECTB K OJHOMY M3 M3YYEHHBIX KJIACCOB/TPYII: METAIbl U HEMETallIbl, OKCHUIbl, OCHOBAHUS,
KHCJIOTHI, COJIH;

* COCTaBJIATH (hOPMYJIbI BEIIECTB 110 UX Ha3BAHUSM;

* OIPENIENSTh BAJIGHTHOCTD U CTETIEHb OKUCIIEHHUS JIEMEHTOB B BEILIECTBAX;

* COCTaBJIATH (POPMYJIBI HEOPraHWYECKUX COEAMHEHHH 0 BAJIEHTHOCTSM M CTENEHSM OKHCICHHS JJIEMEHTOB, a TAaKKEe 3apsjilaM HOHOB, YKa3aHHBIM B
TabJnIe paCTBOPUMOCTH KUCIIOT, OCHOBaHHUM U COJIEHl;



® ¢ O0BSICHATH 3aKOHOMEPHOCTH M3MEHEHUS (PU3MUYECKUX M XUMHUYECKUX CBOWCTB MPOCTHIX BEUIECTB (METAIJIOB M HEMETAJUIOB) M MX BBICHIMX OKCHIOB,
00pa30BaHHbBIX AIEMEHTAMHU BTOPOI'O M TPETHEr0 NEPHOOB;

e * Ha3bIBaTh OOIIME XUMHUUECKUE CBOMCTBA, XapaKTEPHBIE JJIsl TPYIIN OKCHJIOB: KUCIOTHBIX, OCHOBHBIX;

® * Ha3bIBaTh OOIME XUMUUECKUE CBOICTBA, XapaKTEePHbIE I KaX10T0 U3 KJIACCOB HEOPraHMUECKUX BEIIECTB: KUCIIOT, OCHOBAHUH, COJIEH;

® * [IPUBOJUTH IPUMEPBI PEAKLUH, TIOATBEPKAAOINX XUMUYECKUE CBOMCTBA HEOPTaHNYECKUX BEILIECTB: OKCUIOB, KHCIIOT, OCHOBAaHUH U COJIEH;

® ° ONPEIENATh BEMIECTBO-OKUCIUTEND U BEIIECTBO-BOCCTAHOBUTEIb B OKACIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUAX;

® * COCTaBJIATh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIN OaslaHC (1151 M3yYSHHBIX PEAKLUii) MO MPEI0KEHHBIM CXEMaM PEeaKIIHii;

® * IPOBOJUTH JaOOPATOPHBIE ONBITHI, TOATBEPKAAIOIINE XUMUUECKIE CBOMCTBA OCHOBHBIX KJIACCOB HEOPIaHUYECKUX BEILECTB;

2..CoaepsxaHue y4eOHOr0 npeaMeTa, Kypca

Cooeporcanue npozpammol, 8 knacc ( 6cezo 68 u)
1. BBenenue (6 )

Hpe}IMeTHLIe pe3yabTaThI Oﬁy‘{eﬂl/lﬂ

VYyanuiics TOKEeH ymems:
® UCMOJb30BATh NPU XAPAKTEPUCTUKE BEIIECTB MOHATHUS: «aTOM», «MOJIEKYNIa», «XUMHUECKUH 3JIEMEHT», «XUMHUYECKUI 3HAK, UM CUMBOI», «BELLECTBOY,
«IPOCTOE BEILIECTBOY», «CJIOXKHOE BEILECTBO», «CBOMCTBA BELIECTB», «XUMUYECKUE SIBICHUSN», «(DU3HMUECKHE SBICHHUA», «KOIPPUIMEHTHD», «HUHIEKCHI,
«OTHOCHUTEIIbHAsl aTOMHAs Maccay, «OTHOCUTENbHAS MOJIEKYJISIPHAS. MAaccay, «MaccoBas A0JIS HJIEMEHTa;
® 3HATh: IPEAMETHI U3yUEHHUS €CTECTBEHHOHAYYHBIX JUCITUIUINH, B TOM YHCJI€ XUMUW; XUMAYECKHE CUMBOJIbI, NX HAa3BAaHUS U TTPOU3HOIIICHHUE,
e KiaccuUIIMPOBATH BEIIECTBA MO COCTaBY Ha MPOCTHIC U CIIOKHEIE;
® pasinyaTh: T€Ja U BEIIECTBA; XMMUYECKUHN AJIIEMEHT U MPOCTOE BEILIECTBO;



OTHUCHIBATh: (OPMBI CYIIECTBOBAHUS XHMHYECKHUX 3JIEMEHTOB (CBOOOIHBIC aTOMBI, MPOCTbIE BEUIECTBA, CIOXHBIEC BEIIECTBA); TAOIMUHYIO (opMy
[leproanueckoil cCUCTEMbl XMMHUYECKUX DJIEMEHTOB; MOJjoXKeHue 3iaemeHTa B Tabnuue [l. M. MenzaeneeBa, HCMONb3ysl MOHATUS «IIEPUOMIY, «TPYIIIay,
«TJIaBHAsI MOATPYIIAY, «II000YHAS MOATPYIINay; CBOMCTBA BEIECTB (TBEPABIX, KUAKUX, TA3000pa3HbIX);

OOBSICHATB CYIIHOCTh XMMUYECKUX SIBJICHUH (C TOUKU 3pEHUSI aTOMHO-MOJICKYJISIPHOTO YUEHUS ) U MX MPUHIMIIAAIBHOE OTINYUE OT (PU3HUECKUX SBICHUN;

XapaKTeprU30BaTh: OCHOBHBIE METO/IbI N3YUYEHUS €CTECTBEHHBIX TUCIHILUINH (HaOII0AeHNE, SKCIIEPUMEHT, MOACTHPOBAHNE); BEIIECTBO 110 €r0 XMMUYECKOM
¢dopmyse coriacHo IMiaHy: KaueCTBEHHBIN COCTaB, THI BellecTBa (IPOCTOE WMIIM CIOXKHOE), KOJIWYECTBEHHBIH COCTaB, OTHOCHTEIbHAS MOJEKYJSpHas
Macca, COOTHOILIEHHE MacC 3JIEMEHTOB B BELIECTBE, MAaCCOBBIE JOJIM JIEMEHTOB B BEUIECTBE (ISl CIOKHBIX BELIECTB); POJIb XUMHUU (TIOJIOKHUTEIBHYIO U
OTpHULATENIbHYIO) B )KU3HU YEJIOBEKa, apr'yMEHTHUPOBATh CBOE OTHOILLIEHHUE K 3TOM Mpobieme;

BBIUNCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO MacCy BELIECTBA U MAaCCOBYIO JIOJIF0 XUMUYECKOI'O 2JIEMEHTA B COEAMHEHMSIX;

MPOBOAMTDH HAOJIIO/ICHNUS CBOMCTB BEIIECTB U SIBICHUI, TIPOUCXOSIIUX C BEIIECTBAMU;

coOroAaTh MpaBuiia TEXHUKU 0€30MaCHOCTH IIPU MTPOBEICHUN HAOIIOACHHI 1 Ta0OPAaTOPHBIX OIBITOB.

MeTanpeaMeTHbIe pe3yJIbTaThl 00y4eHHs

VYyamuiicst JOJKEH ymems:

OIIPEETATh IPOOJIEMBI, T. €. YCTAaHABIMBATH HECOOTBETCTBUE MEXK/Y JKEJIAEMbIM U JICHCTBUTEIbHBIM;

COCTABJIATH CIIOKHBIN TUIAH TEKCTA;

BJIAJICTh TAKUM BHUJIOM M3JIOKEHHS TEKCTA, KaK TOBECTBOBAHHE;

0] pyKOBOJICTBOM YUHUTENsl POBOJUTH HEMOCPEACTBEHHOE HAOII0ACHNE;

0] PyKOBOJICTBOM YUHUTeNs 0OPMIIATH OTYET, BKIFOUAIOLINN onycaHie HaOIr0AeHuUs, €r0 Pe3yJIbTaTOB, BBIBOIOB;

UCTIOJIB30BaTh TaKOW BHJ MBICICHHOTO (MAEaJbHOr0) MOAETHPOBAHMS, KaK 3HAKOBOE MOJEIMPOBAHUE (HA MpHMEpE 3HAKOB XMMHYECKHX DIIEMEHTOB,
XUMHUYECKUX opMyI);

UCTIOJIB30BaTh TaKOH BUJ MaTepPHAIBHOTO (TPEIMETHOT0) MOJACTHPOBAHUA, KaK (U3NYECKOe MOJAETHpOBaHME (Ha TpUMEpe MOJICITUPOBAHUS aTOMOB U
MOJIEKYI);

NOJy4aTh XUMUYECKYI0 HH(POPMALIUIO U3 PAa3IMYHBIX HCTOYHHUKOB;

OTIpeNieNIATh OOBEKT U acleKT aHaJIu3a U CUHTE3a;

OTIpeNeNATh KOMITOHEHTHI 00BEKTa B COOTBETCTBUH C aCIIEKTOM aHaJIM3a U CHHTE3a;

OCYIIECTBIISITh KAYECTBEHHOE M KOJIMYECTBEHHOE OMTMCAHNE KOMITOHEHTOB OOBEKTa;

OIIPEIETATh OTHOIIEHHS 00bEKTa ¢ APYTUMH 00BEKTAMU;

OTIpeNIeNATh CYIIECTBEHHbIE TPU3HAKU 00BEKTA.



XUMHUs — HayKa O BEIIECTBAX, UX CBOWCTBAX U IMPEBPALLCHUSIX.

[ToHsATHE 0 XUMUYECKOM AJIEMEHTE U (JopMax ero CyIeCTBOBAHUS: CBOOOIHBIX aTOMAaX, MPOCTHIX U CIIOKHBIX BEIECTBAX

[TpeBparenus BemecTB. OTINYNE XUMUYECKUX PEAKINI OT PU3NYecKuX sBJIeHUI. Pojab XUMUU B )KU3HU YEJIOBEKA.

KpaTkue cBeeHus U3 UCTOpUU BO3ZHUKHOBEHUS U pazButus xumui. [lepuon anxumun. [lonstue o puinocodpeckom kamue. Xumus B X VI B. Pazsutue xumuu Ha
Pycu. Posib oTe4eCTBEHHBIX YUCHBIX B CTAHOBJICHUU XMMHYECKOW HaykH - padoTel M. B. JlIomoHOCOBa,
A. M. byrneposa, JI. 1. Menneneesa.

XvMHYecKasi CAMBOJIMKA. 3HAKM XUMHUYECKHX DJIEMEHTOB M IMTPOUCXOXKIACHUE UX Ha3BaHUI. XuMudeckue Gopmyisl. MTHACKCH 1 KOAPPUITUCHTEHI.
OTHOCHUTENBHBIC ATOMHASI U MOJIEKYJIIpHAsi MacChl. PacyeT MaccoBOM J10JIM XUMUUYECKOTO 3JIEMEHTa 10 (pOpMyJie BEIIECTBA.

[Teproauyeckas cucreMa XUMHYECKUX deMeHToB JI. . MenneneeBa, ee CTpyKTypa: MaJible B OOJIBIITNE MIEPUOIbI, TPYIIITBI ¥ MOATPYIIIIHI (TJIaBHAS U IOO0YHAs).
[Tepuoanueckas cuctemMa Kak CIpaBOYHOE TOCOOHUE ISl MOTyYEHUSI CBEICHUI O XUMUYECKUX IJIEMEHTAX.

Pacuernble 3agaun. 1. HaxoxaeHne OTHOCUTENBHON MOJIEKYISIPHON MacChl BEIIECTBA [0 ero XuMudeckoi opmyre. 2. Borurcnenue MaccoBoil 1onu
XMMHUYECKOT0 3JIEMEHTAa B BEILIECTBE O ero (opMyIie.
IMpakTnyeckas padora Ne 1

1. TlpaBuna TexHuKH 6e30MacHOCTU MpH paboTe B XxuMudeckoM kabunete. [Ipuemsbl oOpaiieHus ¢ 1abopaTOpHbIM 000pyAOBaHUEM U HarpeBaTelbHBIMU
npubopamu.

Tema 2. ATOMBI XUMHYECKHX JieMeHTOB (10 u)
IIpeameTHbIe pe3ybTaThl 00y4eHHUS

VYyammiics OJKEH ymems:

® HCIIOJIB30BATH IPU XAPAKTEPUCTHKE ATOMOB IOHSATHS: <«IIPOTOH», «HEUTPOH», <QIEKTPOH», «XMUMHUYECKHN DJIEMEHT», «MAacCOBOE YHCIIO», «H30TOI,
«QIIEKTPOHHBIN CJIOW», «OHEPrEeTUYECKUN YPOBEHBY, «QIEMEHTBI-METAJUIB», «JJIEMEHTBI-HEMETAJIbDY; IPU XaPAKTEPUCTHUKE BEILIECTB IOHATUS «UOHHAs
CBA3bY», KMOHBDY, «KOBAJICHTHAsS HEIOJIAPHAsS CBS3b), «KOBAJIEHTHAS MOJISPHAsS CBA3b), «QJIEKTPOOTPULIATEILHOCTDY, «BAJICHTHOCTbY, «METAJNINYECKAs CBI3bY;

® OIKCHIBATH COCTaB U CTPOCHHUE aTOMOB AJIEMEHTOB C NMOPSAAKOBBIMU HOMepamu 1—20 B [lepunonnueckoi cucreMe xumnueckux anemeHToB J[. M. Menneneesa;

® COCTaBIIATH CXEMBI PACIpPEICTCHUS DJIEKTPOHOB MO JICKTPOHHBIM CJIOSIM B JIEKTPOHHON 000JI0YKE aTOMOB; CXEMBI 00pa30BaHUs Pa3HBIX THIIOB XUMHUYECKON
CBsI3U (MOHHOM, KOBAJICHTHOM, METAJITUYECKON );



® OOBSCHATH 32aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB XMMHUUYECKUX 3JIEMEHTOB (3apsI0B SiACp aTOMOB, YHCJIA JJIEKTPOHOB HAa BHEIIHEM 3JIEKTPOHHOM CJIO€, YHCIIO
3aMoHIEMbIX DJIEKTPOHHBIX CJIOEB, PaJMyC aTOMa, AJIEKTPOOTPHUIATEILHOCTh, META/NIMYeCKHe M HEMETaUIMYeCKHe CBOWCTBA) B MEpPHOJAX MU rpynmax
(rmaBHBIX nmoarpymnmnax) [lepuoauyeckoii cuctembl xumMuueckux 3nemMeHToB J1. Y. MenneneeBa ¢ TOUKH 3peHUsI TEOPUH CTPOCHUS aTOMA;

® CpaBHMBATh CBOMCTBA aTOMOB XMMHMYECKHUX 3JIEMEHTOB, HaXOASAIIMXCA B OAHOM MEPUOJE WIIM TNIABHOM noarpynne llepmoamyeckoil CHCTEMbI XUMHUYECKHX
sanemenToB JI. V1. MenneneeBa (3apsa0B sifiep aTOMOB, YKCiIa 3JIEKTPOHOB Ha BHEIIHEM AJIEKTPOHHOM CJIO€, YMCIIO 3aMOJIHSIEMbIX 3JIEKTPOHHBIX CJIOEB, PaJANYC
aToMa, 2JIEKTPOOTPULIATEIbHOCTh, METAJUIMYECKUE  HEMETANTINYeCKHEe CBOUCTBA);

® J1aBaTh XapaKTEPUCTHKY XMMHYECKUX DJIEMEHTOB IO UX NoyiokeHUo B [lepuoanueckoii cucreme xumuueckux 3nemeHToB J[. . MenneneeBa (XuMuyeckuii
3HaK, MOPSAKOBBII HOMEp, MEepUO, IPYINA, MOArPYyINa, OTHOCUTEIbHAsA aTOMHAs Macca, CTPOCHHUE aToMa — 3apsij sSApa, YUCIO MPOTOHOB M HEUTPOHOB B
a1pe, o01ee Yucio 3JEeKTPOHOB, PACIIPeIe]ICHHE FIEKTPOHOB 10 SJIEKTPOHHBIM CIIOSIM);

® ONpENENSITh TUIl XUMHYECKOU CBSI3U 110 (hOpMYJIe BEUIECTBA;

® [IPUBOJUTH IPUMEPHI BEUIECTB C Pa3HbIMU TUIIAMUA XUMHYECKOM CBS3H;

®  XapaKTepU30BaTh MEXAaHU3Mbl 00pPA30BaHMs KOBAJIEHTHOW CBA3HM (OOMEHHBIN ), MOHHOM CBSI3U, METAJUTMUECKOM CBSI3U;

® YCTaHAaBJIMBATh MPHUYMHHO-CIICICTBEHHBIE CBSI3U: COCTAB BEUIECTBA — TUIl XUMUYECKOU CBSI3H;

® COCTaBIIATH (DOPMYJIBI OMHAPHBIX COSAMHCHHI 10 BAJICHTHOCTH;

® HaxOJUTh BAJICHTHOCTbH JIEMEHTOB MO (hopMysie OMHAPHOTO COSTUHEHHUSI.

MeTaﬂpe}]MeTHbIe pe3yJbTaThbl oﬁyqemm

VYyamuiicst JOJKEH ymems:
e (opMyIUpPOBATH TMIOTE3Y M0 PELICHUIO IPOOIIEM;
® COCTaBJIATH IUIAH BBINOJIHEHHs yueOHOI 3a/1auu, pelieHus npooeM TBOPUYECKOro U MOUCKOBOTO XapaKTepa, BBIMOIHEHUS IPOEKTAa COBMECTHO C YUUTEIIEM;
® COCTaBJIATH TE3UCHI TEKCTA;
® BIJAJIETh TAKUM BUJOM U3JIOKEHUS TEKCTa, KaK ONUCAHUE;
® CIIOJB30BaTh TAKOM BHJ MBICIEHHOTO (MA€aIbHOI0) MOAEIMPOBAHMS, KaK 3HAKOBOE MOJEIMpPOBaHUE (HAa NMPUMEpPEe COCTaBJIEHUS CXeM 00pa3oBaHUs
XUMHUYECKOH CBSI3H);
® HCIIOJIB30BaTh TaKOW BUJ MaTepHAILHOTO (MPEAMETHOI0) MOICTMPOBAHHUS, KaK aHAJIOTOBOE MOJIETMPOBAHUE;
® JCMOJb30BaTh TAKOW BUJ MaTEpUAIBHOTO (MPEAMETHOI0) MOJECIUPOBAHUS, KaK (PU3NYECKOE MOIETUPOBaHNE (Ha IpUMepe MOJIeIel CTPOEHUsI aTOMOB);
® OmpeaensTh OOBEKThl CPABHEHMSI U ACIIEKT CPaBHEHUS OOBEKTOB;
®  BBINOJHITH HENIOJIHOE OJHOJIMHENHOE CPAaBHEHUE;
®  BBINOJHTH HEMOJIHOE KOMIIJIEKCHOE CPAaBHEHMUE;



®  BBIIIOJJHATH ITIOJIHOC OI[HOJII/IHef/'IHOC CpaBHCHHC.

ATOMBI Kak (popMa CyIIeCTBOBaHUS XUMHUECKUX 3JIeMEHTOB. OCHOBHbBIE CBEICHUS O CTPOCHUU aTOMOB. J{0Ka3aTeabCTBa CIOKHOCTH CTPOEHUS aTOMOB. OMBITHI
Pesepdopna. [Inaneraprnas MOAeIb CTPOSHHS aTOMA.

CocTaB aTOMHBIX s7iep: IPOTOHBI U HEUTPOHBI. OTHOCHUTEIbHAS aTOMHAas Macca. B3auMOCBA3b NOHATUH «IIPOTOHY, «HEUTPOH», KOTHOCUTEIbHAS AaTOMHAs
Maccay.

W3menenne yncia mpoTOHOB B AApE aToMa - 00pa30BaHNE HOBBIX XMMUYECKHX 3JIEMEHTOB.
V3meHenne yncia HEHTPOHOB B Ape aToma - 00pazoBaHue N30TONMoB. COBpEMEHHOE ONPEACTICHHE OHATHS «XUMUYECKUHN dJIeMEeHT». M30TombI Kak
Pa3HOBUIHOCTU aTOMOB OJJHOT'O XMMHUYECKOTO JIEMEHTA.

OnekTpoHbl. CTpOSHHE AIEKTPOHHBIX 000J0YEK aTOMOB XUMHUUYECKUX 371eMeHTOB Nel-20 nepuoanueckoii cucremsl /1. . Menaeneesa. [lonsitue o
3aBEpPIICHHOM U HE3aBEPIICHHOM 3JIEKTPOHHOM CJI0€ (SHEPreTUYECKOM YPOBHE).

[Tepuoanueckas cuctema xuMudeckux anemMeHToB /. 1. MenzeneeBa u ctpoeHre aToMOB: (pU3MUECKHi CMBICIT TIOPSAKOBOTO HOMEpA dJIeMEHTa, HoMepa
IpymnIbl, HOMepa nepuoja.

N3menenue yucina 371€KTPOHOB HA BHEIIHEM JIEKTPOHHOM YPOBHE aTOMa XMMHUYECKOTO 3JIEMEHTA - 00pa30BaHUE MOJIOKUTEIbHBIX U OTPULIATEIIbHBIX HOHOB.
Wownsl, 06pa3oBaHHbIE ATOMaMH METAJUIOB U HEMETAJUIOB. [ [puunHbl N3MEHEHUSs METAITIMYECKUX U HEMETANIMYECKUX CBOMCTB B IIEPHUO/AX U IPYIIIAX.

O6pa3zoBanue OuHapHBIX coenuHeHni. [lonaTue 06 noHHOM CBsA3U. CXeMBbI 00pa30BaHUs HOHHOM CBSI3H.

B3aumopneiicTBie aTOMOB XHMMHYECKHUX 3JIEMEHTOB-HEMETAJUIOB MeXay co0oi - oOpa3oBaHHME JABYXaTOMHBIX MOJIEKYJ INpPOCTHIX BemiecTB. KoBaneHTHas
HETOJISIPHAs] XUMUYECKasi CBS3b.

DNEKTPOHHBIE U CTPYKTYpPHBIE (POPMYIIBL.

B3aumopneiicTBie aTOMOB XUMHUYECKUX 3JIEMEHTOB-HEMETAIUIOB MEXKAY CO00M - 00pa3oBaHHEe OMHAPHBIX COCJUHEHUN HEMETAIUIOB. DIEKTPOOTPULIATENEHOCTb.
[ToHsITHE O KOBAJIEGHTHOW MOJIAPHOW CBSI3H.

B3aumopeiicTBue aToOMOB XMMHUYECKHX 3JIEMEHTOB-METAJUIOB MEX]y cOOON - 00pa3oBaHME METAJUIMYECKUX KpUcTauioB. [IoHATHE O MeTayuinyeckoil CBSI3M.

JdeMoHcTpanumn. Mojenu aToMOB XUMHUYECKUX 3J1€eMEHTOB. [lepuonnyeckas cucremMa xumuaeckux aneMeHTos /[, V1. Menneneesa.

Tema 3. IIpoctbie BemectBa (74)
IIpenmeTrHble pe3yJibTaThl 00yYeHH s

VYyamuiicst JOJKEH ymems:
® JCIOJIb30BaTh MPHU XapaKTEPUCTHKE ATOMOB MOHATHUS: «IIPOTOH», «HEUTPOH», «IIIEKTPOH», «XUMHUYECKHH 3JIEMEHT», «MacCOBOE YHUCIIO», «HU30TOID»,
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«QJICKTPOHHBIN CIION», «IHEPreTUYECKUN YPOBEHbY, «IJEMEHTBI-METAUIbI», «3JEMEHThI-HEMETAIJIbI», MPHU XAPAKTEPUCTUKE BEUIESCTB IMOHATHUS «HMOHHAS
CBA3bY», KHOHBD», KKOBAJICHTHAS! HEMOJIAPHAs CBSI3bY, «KOBAJICHTHASI MOJSIPHAS CBA3bY, «AJIEKTPOOTPULIATETLHOCTDY, «BAJICHTHOCTDY, «METAILNTUYECKAS CBSI3bY;
ONUCHIBATh COCTaB U CTPOEHUE ATOMOB 3JIEMEHTOB € MOPsAIKOBEIMU HOMepamu 1—20 B [lepuoaunueckoii cucreme xumudeckux ssemeHToB . . Menneneena;
COCTaBJISTh CXEMBI PACIPEICIICHUS JIEKTPOHOB 1O 3JIEKTPOHHBIM CJIOSM B AJICKTPOHHOW 000JI0UKE aTOMOB; CXEMBbI O0Pa30BaHUS PA3HBIX TUIIOB XMMHYECKON
CBsI3U (MOHHOM, KOBAJICHTHOM, METAJTTHYECKON );

OOBSICHSITH 3aKOHOMEPHOCTH U3MEHEHHUSI CBOWCTB XUMUYECKHX JIEMEHTOB (3apsI0B SJep aTOMOB, YHCIIA JIEKTPOHOB Ha BHEIIHEM JIEKTPOHHOM CJI0€, YHUCIIO
3aMOJHAEMbIX AJICKTPOHHBIX CJIOEB, PagUyC aToMa, 3JIEKTPOOTPUIIATEIbHOCTh, METAJUIMYECKHE W HEMETAINIMYECKHE CBOMCTBA) B NEPHOJAX U TpYyIIax
(rmaBHBIX moarpynnax) [lepuogudeckoit cuctemMbl XuMuueckux snemMeHToB J. 1. MenaeneeBa ¢ TOUKH 3pEHUS TCOPUH CTPOCHUS aTOMa;

CpaBHUBATH CBOMCTBA aTOMOB XMMHUYECKHMX 3JIEMEHTOB, HAaXOJSAIIMXCS B OJHOM IE€pPUOJAC WU riaBHOM moarpynne [lepuogndeckoil cucTeMbl XUMHUECKUX
sanemenToB JI. . MenneneeBa (3aps10B siep aTOMOB, YUCIIA JIEKTPOHOB Ha BHEITHEM 3JIEKTPOHHOM CJIO€, YUCIIO 3aIMOHIEMBIX 3JIEKTPOHHBIX CJIOEB, PAUyC
aToMma, JICKTPOOTPHUIIATEILHOCTh, METALTNYCCKHAE U HEMETAUIMUYECKUE CBOMCTRA);

JaBaTh XapaKTePUCTUKY XUMHUUYECKUX 3JIEMEHTOB IO UX MoJokeHUIo B lleproanyeckoit cucreme xumuueckux siaemeHToB Jl. M. MenneneeBa (XuMuU4ecKuit
3HaK, MOPSAKOBBIN HOMEp, MEPUOJ, TPYIINA, MOArPYyINa, OTHOCUTENbHAs aTOMHAs Macca, CTPOSHHUE aToMa — 3apsijl SApa, YUCIO MPOTOHOB M HEHTPOHOB B
sipe, O0IIIee YUCIIO IIEKTPOHOB, PACTIPECICHUE JIEKTPOHOB 110 SJIEKTPOHHBIM CIIOSIM);

OTIPEICIISATH THIT XUMHUYECKOHN CBSI3H 110 (POPMYJIC BEIIECTBA;

MPUBOJIUTH TPUMEPHI BELIECTB C pa3HbIMU TUIIAMU XUMHYECKON CBS3H;

XapaKTEePU30BaTh MEXaHU3MbI 00pa30BaHUsI KOBAJIEHTHOM CBsI3M (OOMEHHBIN ), HIOHHOM CBSI3H, METAITMYECKON CBS3H;

yCTaHABIMBATh MPUYUHHO-CIICJICTBEHHBIE CBSA3U: COCTAB BEIIECTBA — TUIl XUMUYECKON CBS3H;

COCTaBJIATH (OPMYIbI OMHAPHBIX COENUHEHUH 0 BATEHTHOCTH;

HAXOJUTh BAJIEGHTHOCTH AJIEMEHTOB 1O (opMyIie OMHAPHOTO COSAMHEHHUS.

MertanpeamMeTHbie pe3yJabTaThbl 00y4eHus!

VYyamuiicst JOJKEH ymems:

e (GopMyTUPOBATH THIOTE3Y MO PEUICHHUIO MPOOIEM;

® COCTaBJIATH IUIAH BBIMOJHEHUS Y4eOHOU 3aauu, peieHus mpoodieM TBOPYECKOTO U MTOMCKOBOTO XapaKTepa, BHITOTHEHUS IPOEKTa COBMECTHO C YUUTENEM;

® COCTaBJISTH TE3UCHI TEKCTA;

® BIAJIETh TAKUM BUIOM U3TIOKEHUS TEKCTa, KaK OMKCAHUE;

® JCTOJB30BaTh TAaKON BHJ MBICIEHHOTO (HMI€albHOr0) MOAETUPOBAHMS, KaK 3HAKOBOE MOJICIMPOBAHHE (HA MpPUMEpE COCTaBICHHUS CXeM OOpa3oBaHUs
XUMHUYECKOM CBA3M);
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® JCHOJIb30BaTh TAKOW BUJ MATEPHAJILHOTO (IIPEAMETHOI0) MOAEINPOBAHUS, KAK AaHAJIOTOBOE MOJIETIMPOBAHUE;

® HCIOJB30BaTh TAKOW BUJ MaTepHAILHOTO (TIPEAMETHOT0) MOACTHPOBAHHUS, KaK (PU3NIECKOE MOJICITMPOBaHNE (HA IIPUMEPE MOIETICH CTPOCHHUS aTOMOB);
® OnpeAensaTb 0ObEKThl CPABHEHMSI U aCIIEKT CPaBHEHHs OOBEKTOB;

®  BBIIOJHATH HEMOJIHOE OJHOJIMHEHHOE CPAaBHEHUE;

®  BBINOJHSTH HEMIOJIHOE KOMIIJIEKCHOE CPaBHEHMUE;

®  BBIIIOJJHATH ITIOJIHOEC OI[HOJ'II/IHGI‘/'IHOC CpaBHCHHCE.

[TonmoxeHnne MeTaiIoB U HEMETAIJIOB B IIEPUOIMYECKON CUCTEME XUMUYECKUX 3JieMeHTOB J1. 1. MeneneeBa. BaxkHeime npocThie BENECTBA - METAJLIbI:
KeIe30, ATFOMHHHN, KaJIbIUi, MarHUH, HaTpwid, kKanuii. O0mpe Gu3ndeckne CBOMNCTBA METAILIOB.

Bakneiimume nmpocTeie BELECTBa - HEMETaILIbl, 00pa30BaHHbIE aTOMaMHU KHUCIIOPO/Ia, BOJOPO/a, a30Ta, cepsbl, pocdopa, yrinepona. CiocoOHOCTH aTOMOB
XUMHUYECKUX DJIEMEHTOB K 00pa30BaHHUIO HECKOJIBKUX MPOCTHIX BEIIECTB - AJUIOTPOMHS. AJUTOTPOITHbIE Mo duKauu Kuciopoa, hochopa u 01oBa.
Mertauinueckue U HeMETaUTMYECKUE CBOMCTBA MPOCTHIX BelleCTB. OTHOCUTENBHOCTD JIEJICHUS MPOCTHIX BEIIECTB HA METAJIJIbI 1 HEMETAJLJIBI.

[TocTostHHas ABoraapo. KomnuectBo BemectBa. Mok, MosipHas macca. MoJsipHBIi 00beM Ta3000pa3HbIX BelecTB. KpaTHble eIMHUIIBI KOJIMUECTBA BEIIECTBA
— MWUIAMOJIb ¥ KWUJIOMOJIb, MUJUIUMOJISIPHAS. M KWJIOMOJISIPHASI MACChI BEIIECTBA, MIJUTUMOJISIPHBIA U KHJIOMOJISIPHBIN 00BEMBI Ta3000pa3HbIX BEIIECTB.

Pacuets! ¢ uCTIOIB30BaHNEM MOHITHI «KOJUYECTBO BEIIECTBAY, «MOJISIPHASI MAccay, «MOJIIPHBIN 00BEM Ta30B», «ITOCTOSTHHAsT ABOTaIpoy.

PacuerHbie 3agauu. 1. Borurcienue MOISIpHOI Macchl BEIIECTB IO XUMUYECKUM (popmynam. 2. PacueTsl ¢ UCTIOIb30BaHUEM MOHATUHN «KOJIMUYECTBO BELLIECTBAY,
«MOJISIpHAst Maccay, «MOJISIPHBIA 00bEM Ta30B», «IIOCTOSTHHAST ABOTaIpO».

JemoncTpanun. Hekoropble MeTaibl 1 HEMETAILTbl KOJMYECTBOM BemlecTBa 1 Mosib. Mojienb MOISIpHOTO 00beMa ra3000pa3HbIX BEIIECTB.

Tema 4. CoenuHeHusi XHMHUYECKHUX djieMeHTOB (14 u)
IIpenmeTrHblie pe3yJibTaThl 00yUYeHHS

VYyamuiicst JOJKEH ymems:
® UCIIOJNB30BaTh MPHU XAPAKTEPUCTUKE BEIIECTB MOHSTHUSA: «CTEMEHb OKUCIEHUS», «BAJIEHTHOCTb», «OKCUIBD», «OCHOBAHUS», «ILEIOUYM», «KAUYECTBEHHAas
peaxkuus», «HUHIUKATOP», «KHUCIOTBI», «KHUCIOPOACOJEpKaIINe KHUCIOThI», «OECKHCIOPOJHBIE KHUCIOTBI», «KUCJIOTHAs Cpella», «IIeJoYHas Cpenay,
«HeWTpanpHas cpena», «mkana pH», «comm», «amopdHble BelIECTBa», «KPUCTAJUIMUECKHUE BELIECTBA», «KPUCTAIIMYECKas pelIeTKa», «HOHHas
KpUCTAJIJINYECKasl pelieTKa», «aTOMHasg KpUCTAJTIMYECKasl PeIIeTKa», «MOJIEKYJsipHas KpUCTAJUIMYEcKas pelleTKa», «MeTajulnueckas KpUCTaJUIMYecKas
pEIIeTKa», «CMECH;
e KJacCU(PUITUPOBATH CIIOKHBIE HEOPTraHMYECKHE BEIIECTBA 1O COCTaBYy Ha OKCHJBI, OCHOBAHHWS, KHUCJIOTHI M COJIM, OCHOBAaHWSI, KHUCIOTHI U COJH TIO

PaCTBOPUMOCTHU B BOAC,; KUCJIOTEI ITO OCHOBHOCTHU U COACPIKAHUIO KUCIIOPOAA,
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OTIPECIIATh MPHUHAJIC)KHOCTh HEOPTaHUYECKUX BEIIECTB K OJHOMY W3 HM3yYCHHBIX KJIAcCOB (OKCHIIBI, JIETYYHE BOJOPOJHBIC COCAMHECHUS, OCHOBAHWSI,
KHCJIOTBI, COJTH) 110 (hOpMYIIE;

OIMKCHIBATh CBOWMCTBA OTACIBHBIX TPEICTABUTENEH OKCHIOB (Ha MpPUMEpPE BOJBI, YIIIEKHCIOrO ra3a, HETalmeHOW HW3BECTH), JIETYYMX BOJOPOIHBIX
COCIMHEHMH (Ha MpUMeEpe XJOPOBOAOPO/Ia U aMMHUaKa), OCHOBAaHUH (Ha MpUMepe THAPOKCUIOB HATPHS, KAIUSI U KalbIus), KUCIOT (HAa mMpUMepe CEpHOM
KHCJIOTBI) U COJIEH (Ha IpuUMepe XJIopu/ia HaTpHs, KapOoHaTta kanbius, Gpocdara KanbIms);

OTIPE/ICIISATh BAJICHTHOCTh M CTENICHb OKHCIICHUS 3JIEMEHTOB B BEII[ECTBAX;

COCTaBIIATh (DOPMYIIBI OKCUIOB, OCHOBAHUM, KUCIIOT U COJIEH MO BAJIEHTHOCTSM M CTETICHAM OKHUCJICHHS 3JIEMEHTOB, a TaK)Ke 3apsaM MOHOB, YKa3aHHbBIM B
TabJIUIe PACTBOPUMOCTH KHCIIOT, OCHOBAHUH U COJIEH;

COCTaBIISITh Ha3BaHUs OKCHIOB, OCHOBAHHUH, KUCIIOT U COJICH; CPaBHUBATh BAJIGHTHOCTb U CTEIEHb OKUCJICHMSI; OKCUbI, OCHOBAHHUS, KUCIOTHI U COIU IO
COCTaBY;

UCIIOJIb30BaTh TAOIUITYy PACTBOPUMOCTH JIJISl ONIPEIeTICHHS] PACTBOPUMOCTH BEILIECTB;

YCTaHABIIMBATh TCHETUYCCKYIO CBS3b MEXAY OKCHIOM M THUIPO-KCUIOM W HA00OpPOT, NMPUYMHHO-CIICJCTBCHHBIC CBS3H MEXKIY CTPOCHHEM aTroMma,
XUMHUYECKOH CBSI3bIO M TUTIOM KPUCTAITUYECKON PEIIETKH XMMHUYECKUX COCTUHEHHI;

XapaKTepU30BaTh ATOMHBIC, MOJICKYJISIPHBIC, MOHHBIC METAJUIMUECKNE KPUCTAIUTMUECKHUE PEIIESTKH; CPEly pacTBOpa C MOMOIIBIO mIKaisl pH;

MPUBOIUTH MPUMEPHI BEIIECTB C Pa3HBIMU THIAMH KPUCTANIMYECKOU PEIIETKH;

MPOBOAMTH HAOJIO/ICHNUS 32 CBOMCTBAMH BEIIECTB U SIBJICHUSIMHU, TPOUCXOISIIMMU C BEIIECTBAMU;

coOJTFOaTh MpaBUIIa TEXHUKU 0€30MTaCHOCTH TIPU NIPOBEJCHUH HAOFOICHUN U OIBITOB;

HCCIIEJIOBATh CPEely pacTBOPA C MOMOIIBIO HHIUKATOPOB; SKCIIEPUMEHTATBFHO Pa3INuaTh KUCIOTHI U IIETI0YH, MOIb3YSICh HHIUKATOPAMU;

HCIIONIF30BATh MPH PEIICHUH PACUETHBIX 3a/1a4 MOHATUS «MaccoBasi JA0Js DJIEMEHTa B BELIECTBEY, «MACCOBas JIOJI pAaCTBOPEHHOTO BEIIECTBAY», «0ObeMHas
JI07Is1 Ta3000pa3HOTO BEIIECTBAY;

IIPOBOJIUTH PACYEThI C UCTIOIH30BAHNEM TOHSATHI «MaccoBasi JIOJIS SJIEMEHTA B BEIIECTBEY, «MACCOBAs JIOJISI PACTBOPEHHOTO BEIIECTBAY, «00BEMHAs OIS
ra3o00pa3HOro BEIIeCTBAY.

MertanpeamMeTHbie pe3yJabTaThbl 00y4eHus!

VYyamuiicst JOJKEH ymems:

COCTaBJIATh Ha OCHOBEC TCKCTA TaGJ’II/IL[BI, B TOM YHUCJIC C IPUMCHCHHUEM CPCJICTB I/IKT,

noa pyKoBOACTBOM YUHUTCIIA ITPOBOAWUTDL OITOCPECIOBAHHOC Ha6J'IIO,I[CHI/IC

noa pyKoBOACTBOM YUHUTEIIA O(bopM.]'ISITB OTYCT, BKJ'II-O'—IaIOH_[I/II\/'I OIMMCAHUEC DKCIICPUMCHTA, €T0 PE3YJIbTAaTOB, BBIBOAOB;

OCYHICCTBJIIATD HHAYKTUBHOC O606H.[CHI/IC (OT CANHUYIHOTO JOCTOBCPHOI'O K 06H_[eMy BCpO}ITHOCTHOMY), T. €. OIIPCACIIATh O6I_I_II/IC CYIICCTBCHHBIC ITPU3HAKU
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IBYX U 0oJsiee 00bEKTOB M (PUKCHUPOBATH UX B (DOPME MOHSTHS WIIH CY)KICHHS;

® OCYIICCTBISITH JCIYKTHBHOE 0000IIeHHe (TIOABEICHHE EAMHUYHOTO JOCTOBEPHOTO IMOJ OO0IIee JOCTOBEPHOE), T. €. aKTyalu3UpOBaTh IOHSATHE WU
CYXXIIEHHUE, U OTOXJICCTBIIATH C HUIM COOTBETCTBYIOIIHE CYIIECTBEHHBIC TIPU3HAKU OJJHOTO MU 00Jiee 0OBEKTOB;

® OIpEIeTATh ACTEKT KiIacCu(UKAINH;

® OCYHIECTBJIATH KIaCCU(UKALIUIO;

® 3HATh U HCIIOJB30BaTh PA3IMYHbIC (DOPMBI MTPEICTABICHHS KilacCH(pUKaiuy.

Crenenp okucienus. OnpeaeneHne CTeeHN OKUCICHUS 3JIEMEHTOB 10 XUMHUYEeCKOH Gopmyite coenuaenus. CoctaBieHue GopMyi OMHAPHBIX COSINHEHHIHA,
o01muit cnoco6 ux Ha3bIBaHUA. buHapHbIE COeAMHEHMS: OKCUABI, XJIOpUbL, Cyabuasl u ap. CoctaineHue ux popmyi. [IpencraBurenu okcuaoB: Boaa,
YIJIEKUCIIBIN ra3 ¥ HeraleHas u3BecTh. [IpeacraBurent geTyuynx BOJOPOIHBIX COEIMHEHUI: XJIOPOBOIOPOL M AMMHAK.

OcHoBaHMs, UX COCTaB U Ha3BaHus. PacTBopuMocTh OCHOBaHMi B Bojie. Tabiuia pacTBOPUMOCTH THAPOKCHUJIOB U cojieid B Boje. [IpeacraBurenu menoueit:
TMJIPOKCUBI HATpUs, Kanus U Kanbius. [loHaTue o kauecTBeHHbIX peakuusax. MHaukaTopsl. MI3MeHeHue OKpacku MHAWKATOPOB B IIEJI0OYHOH cperie.

Kucnotsl, ux cocraB u Ha3Banus. Knaccudukanus kuciort. [IpencraBureny KUCIOT: cepHasi, CONsHas U a30THasl. Mi3MeHeHne OKpacKu MHUKAaTOPOB B
KHUCJIOTHOM Ccpelie.

Conu kak MpOM3BOJHBIE KUCIOT U OocHOBaHMM. WX cocraB u Ha3zBaHuda. PactBopumocts coneil B Boae. IlpencraButenu comneil: xjiopuj HaTpus, kapOoHAT U
dbocdar kanpms.

AMop(dHBIE 1 KpUCTAUTNYECKUE BEILIECTBA.

MexMoneKyIsspHble B3aUMOAECUCTBHA. THUIIBI KPUCTANIMYECKUX PELIETOK: NOHHAs, aTOMHAasl, MOJIEKYJISIpHAsl U METaJUINYECKast. 3aBUCUMOCTb CBOMCTB BELIECTB
OT TUIOB KPUCTAJNINYECKUX PEILETOK.

BemecTBa MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHUA. 3aKOH MTOCTOSHCTBA COCTaBa /ISl BEIIECTB MOJIEKYJISIPHOTO CTPOEHHUS.

YucTsle BemecTBa U cMecu. [IpruMepsl )KUIKUX, TBEPABIX U Ta3000pa3HbIX cMeceil. CBOMCTBA YMCTHIX BellecTB U cMecel. Mx coctaB. MaccoBas u 00beMHast
J0JIM KOMIIOHEHTAa CMECH. PacquH, CBs3aHHBIC C UCIIOJIb30BAHUEM ITOHATHUA H0JIS.

Pacuernbie 3axaun. 1. Pacuer MaccoBoit 1 00beMHOM J0JIel KOMITOHEHTOB CMECH BEeCTB. 2. BrruncieHne MacCoBOM 10T BEMIECTBA B PACTBOPE 11O
M3BECTHOM Macce pacCTBOPEHHOI'O BELIECTBa U Macce pacTBOpuTes. 3. Brrunciienne Macchl pacTBOPSIEMOrO BEIIECTBA U PACTBOPUTENS, HEOOX OJTUMBIX IS
MIPUTOTOBJIEHUS ONPEIEIEHHON MAacChl paCTBOPA ¢ U3BECTHOM MacCOBOM JI0JIEW PAaCTBOPEHHOTO BEIIECTBA.

JemoncTpanuu. O6pa3isl OKCHIOB, KUCIIOT, OCHOBaHUHN U coieil. MoJienin KpUCTaIIIMUECKUX PEeIeTOK XJI0pHIa HaTpus, anmasa, okcuaa yriepoaa (IV). Bapsis
CMecH BoJIopoJia ¢ Bo3ayxoM. CriocoObl pa3aesieHusi cMecei, AUCTUILISIMS BOJIBI.

JlaGopaTopHble onbIThI. 1. 3HaKOMCTBO ¢ 00pa3liaMH BEIIECTB pa3HbIX KiaccoB. 2. Pa3aenenue cmeceit.

IIpakTnyeckas padora Ne 2
14



OuncTKa 3arpa3HeHHON MOBAPEHHOM COJIH.

IIpakTnyeckas padora Ne 3
[TpuroroBneHue pacTBopa caxapa U OlpeieIeHue MacCOBOM JI0JIU €ro B PacTBOPE.

Tema 5. MU3MeHeHus:, npoucxoasimme ¢ Bemecrsamu (17y)
IIpeaMeTHbIE pe3ybTAThl 00y4eHH s

VYyamuiicst JOJKEH ymems:
e KJaccUPUIMPOBATH XUMHUYECKHE pPEaKIHH MO YHCIYy U COCTaBy HCXOIHBIX BEIIECTB M MPOAYKTOB PEAKIHMH;, TEIUIOBOMY 3(PQeKTy; HampaBICHUIO
MPOTEKAHUS PEAKINH; YYACTHIO KaTaIn3aTopa;
® JCMOJb30BaTh TaONMIy PACTBOPUMOCTHU Ui ONPEIENICHUs BO3MOXKHOCTH MPOTEKaHHUS peakiuuid oOMeHa; SJICKTPOXMMHUYECKUN psii HaIpsHKEHU
(aKTUBHOCTH) METAJUIOB I OMPE/IENICHUs BOZMOXKHOCTH MPOTEKAHUS peakluid MEX1y METaJUIaMU U BOJHBIMHU PACTBOPAMU KUCJIOT U COJIEH;
e HaOIIOJaTh U OMKUCHIBATH IPU3HAKHU M YCIIOBHUS TEUCHUS XUMHUECKHUX PEaKIIHii, IeNaTh BHIBOJBI HA OCHOBAHUU aHAIM3a HAOMOIEHUH 32 DKCIIEPUMEHTOM;
® TIPOBOJIUTH PACUETHI IO XUMHUYECKUM YPABHEHHSIM Ha HAXOXKJIEHUE KOJUYECTBA, MAaCChl WJIM 00beMa MPOAYKTA PEAKIIMH M0 KOJIUYECTBY, MAacce WIH 00beMy
HCXOJTHOTO BELIECTBA; C UCIIOJIb30BAHUEM MOHSTHS «J10JI1», KOTJ]a HCXO/IHOE BEILIECTBO JaHO B BUJIE pacTBOPA € 3aJJaHHON MacCOBOM J10JIei pacCTBOPEHHOTO
BEILIECTBA UJI COJIEPKUT ONPEIEICHHYIO T0II0 TPUMECEH.
MeTanpeamMeTHblie pe3yabTaTbl 00y4eHH s

VYyammiics OJKEH ymems.:
® COCTaBJISITh HA OCHOBE TEKCTA CXEMBI, B TOM uucie ¢ npuMeHeHneM cpencts UKT;
® CaMOCTOSTEIHHO 0OPMIISATH OTYET, BKIIFOUAIOLIUI OMMCaHNe SKCIIEPUMEHTA, €r0 Pe3yIbTaTOB, BEIBOJIOB;
® HCIOJIB30BaTh TAaKOW BUJ MBICJICHHOTO (M1€aTbHOT0) MOJICIMPOBAHU, KaK 3HAKOBOE MOJIEIMPOBAaHUE (Ha IPUMEpE YpPaBHEHUH XMMHUYECKUX PEeaKLuii);
e pa3nuyaTh 00BEM U COJIepKaHUE TTOHATHIA;
e pa3nuyaTh POJAOBOE U BUJIOBOE MOHSITHS;
® OCYILECTBIATh POJAOBHIOBOE ONPEACICHUE TIOHATHH.
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[TonsTHE SIBIEHNI KaK N3MEHEHUH, TPOUCXOSIINX C BELECTBAMU. SIBIEHNUS, CBA3aHHbBIE C U3MEHEHUEM KPUCTAITIMYECKOIO CTPOEHUSI BEILIECTBA IIPU
MIOCTOSTHHOM €TI0 COCTaBe, pu3nveckue sBieHusi. Pu3ndeckue SBICHUS B XUMHH: JUCTUIUISAINS, KPUCTAIUTN3ALMs, BEINTAPUBAHNUE M BO3TOHKA BEIIECTB,
HEHTPUPYTUPOBAHUE.

SIBnenus, CBA3aHHBIE C N3MEHEHUEM COCTaBa BEIIECTBA, - XUMHUYECKHE peakiuu. [Ipu3Haku u ycaoBUs NPOTEKaHUs XUMUYECKUX peakimid. [lonstie 00 3x30- 1
SHAOTEPMHUUYECKUX peakuusax. Peakuy ropeHus Kak YaCTHBIN Cllydal S9K30TEPMHUUYECKUX PEaKLUi, IPOTEKAIOUINX C BBIIECICHUEM CBETA.

3aKOH COXpaHEHUs MacChl BEIIECTB. XUMUYECKUE YPaBHEHUs. 3HAU€HUE HHAECKCOB U K03 duireHToB. CocTaBieHnEe YPAaBHEHUH XUMHUECKUX PEaKIHi.

PacueTsl 10 XMMHUYECKUM ypaBHEHUsAM. PelieHne 3a1a4 Ha HaX0KJE€HUE KOJIMYECTBA BELIECTBA, MACChl WIIM 00beMa MPOLYKTa PEAKIUH 110 KOJIUUYECTBY
BEIIECTBA, Macce UM 00BbEMY UCXOJHOIO BelllecTBa. PacueTsl ¢ UCIIOIb30BaHUEM HOHATHS «10JIs1», KOTJIa MCXOJJHOE BEILECTBO JIaHO B BUJIE PACTBOPA C 3a/laHHON
MacCOBOM J0JI€H PACTBOPEHHOI'O BEIIECTBA UIIM CONEPKUT ONPEACICHHYIO OO ITPUMECEH.

Peaknuun paznoxenus. [IoraTre 0 ckopocTn Xxumudeckux peakuuid. Karanuszaropel. @epmMeHTHI.

Peakuuu coennnenus. Katanurtuyeckue u HekataauTHueckue peakuu. O0patuMele 1 HEOOpaTUMBbIE PEAKIIUH.

Peakuuu 3amenieHus. DNEKTPOXUMUUECKUN Pl HANIPSKEHUM METaJIOB, €r0 MCIOIb30BaHUE /ISl IPOrHO3UPOBAHUS BO3MOKHOCTH MPOTEKAHUSI peaKLUi MEXIy
MeTaJlJIaMH M paCTBOpaMu KUCJIOT. Peakiuu BBITECHEHHUS OJHUX METAJIJIOB U3 PACTBOPOB MX COJIEH IPYTrMMH METaUIaMHU.

Peakiiun ooMena. Peakuuu HeliTpanu3anuu. Y clIoBUS NPOTEKaHUS peakiiii oOMeHa B pacTBOpax 10 KOHILIA.

Tunbl XuMUUECKUX peakuui (110 MPU3HAKY «YMCIIO U COCTAaB UCXO/HBIX BELECTB U MPOIYKTOB PEAaKLMN») Ha IpUMepe CBOMCTB BOJbl. Peakuus pasinoxeHus -
AJIEKTPOJIN3 BOJBL. Peakinu coequHEHNs - B3aMMOZEMCTBHE BOBI C OKCHJIAMU METAJUIOB U HeMETAILIOB. [ToHsaTHE «ruapokcnaply. Peaknuu 3amemienns -
B3aMMO/ICHCTBHE BOJIBI C IEIOYHBIMU U IIEJIOYHO3EMEIbHBIMU MeTaJIaMU. Peakiinn oOMeHa (Ha mpuMepe THapoIin3a Cyab(Quia aTloMUHUS U KapOuJa KaabIys).

Pacyernble 3a1a4n. 1. BeruuciaeHne 1o XMMHYECKUM YPaBHEHUAM MACChl MJIM KOJIMYECTBA BEIIECTBA 110 U3BECTHOW MACCe UM KOJIMYECTBY BEIECTBA OJHOTO
U3 BCTYNAIOIINX B PEAKIIMIO BEHIECTB WM MPOJYKTOB peakluu. 2. Beruncienne Maccsl (KOJIMYECTBA BELIECTBA, 00beMa) IPOAYKTa PEAKIMH, €CJIM U3BECTHA Macca
HCXOJIHOT'O BELIECTBA, COAEPIKAILEro OMPEACIIEHHYIO JOMII0 puMecei. 3. Beruucienne Maccsl (KOJIM4ecTBa BELIECTBA, 00beMa) MPOAYKTa peaKIuH, €CIIM U3BECTHA
Macca pacTBOpa U MaccoBas J0Jsl paCTBOPEHHOI'O BEILECTBA.

Jemoncrpanuu. [Tpumeps! pusnueckux sBICHUH; a) IUIaBieHue napaduHa; 6) pacCTBOpEHUE epMaHraHaTa Kaius;B) 1uddys3ust TyIIUCTHIX BEIIECTB C ropsiuei
JIAMITOYKH HakanuBaHus. [IpuMepbl XUMUYECKUX SIBJICHUN: a) TOPEHUE MarHus; 0) B3aMMOIEHCTBHE COISTHOM KHCIOTHI ¢ MPaMOPOM HIIM MEJIOM; B) TIOJTY4YEeHUE
runpokcuaa meau (I1); r) pacTBopeHre Noay4eHHOTo THAPOKCHA B KUCIOTaX;

1) B3aumoeiicteue okcuaa meau (1I) ¢ cepHoil KucCIOTON NpU HArpeBaHUU; €) Pa3JIoKEeHHE NepMaHraHaTa Kajus; 5k) B3aUMOJeHCTBHE pa30aBIIEHHBIX KUCIOT C
MeTaJlJIaMH; 3)pa3yiockeHre epoKCHa BO0OpO/ia.

JladopaTropHubie onbIThl. 3. CpaBHEHHE CKOPOCTH UCIIAPEHHUS BOJBI U CIIUPTA MO MCYE3HOBEHUIO X Karelb Ha GUIbTpoBaIbHOU Oymare. 4. OKUCICHUE MEIH B
IIJJAMEHU CIOUPTOBKHU WIX TOpenku. 5. [lomyTHeHHe N3BECTKOBOM BOABI OT BBIABIXAEMOTO YIVIEKHACIOTro rasza. 6. [lonyueHne yriekuciaoro rasa B3auMOJEUCTBUEM
COJIbI M KMCTIOTHL. 7. 3amelieHre Meau B pactBope xyuopuaa meau (I1) xenezom.
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Tema 6. PacrBopenue. PacTBopsl.
Peakuuu HOHHOr0 00MeHA W OKMC/INTEIBLHO-BOCCTAHOBUTE/IbHbIE peaknun (16 u)

HpeHMeTHLIe pe3yJabTaThbl oﬁyqe}mﬂ

VYyamuiicst JOJIKEH ymems:

WCIIOJb30BaTh IIPU  XapaKTEPUCTUKE IMPEBPALICHUN BEUIECTB MOHATHUS:  «PACTBOP», «IJIEKTPOJUTHYECKAs JAUCCOLUMALMSL», <IJIEKTPOJIUTHI,
CHEDJIEKTPOJIUTHI», «CTENEHb JUCCOILMALNNY, «CUIIBHBIC AJCKTPOJIUTHI», «CIA0BIe AIEKTPOJIUTHD), «KATHOHB», «AHHUOHBI», «KUCJOTHI», «OCHOBAHHSIY,
«COJINY», «HMOHHBIE PEaKLUN», «HECOJICOOpPa3yIOIUe OKCHIIbD», «CONeo0pa3yrollue OKCHAB», «OCHOBHBIE OKCHUIBI», «KUCIOTHBIE OKCHUIBI», «CPEIHHE
COJIN», «KHUCJIBIE COJIN», «OCHOBHBIE COJIN», «T€HETUYECKUU PS/», «OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIC PEAKIUHNY», OKUCIUTENbY, «BOCCTAHOBUTEIIbY,
«OKHUCJICHHUE)», KBOCCTAHOBJICHUE;

OIHMCHIBATh PACTBOPEHUE KaK (PU3UKO-XUMUICCKUH TPOIIeCC;

WJUTIOCTPUPOBATh MPUMEPAMU OCHOBHBIE TIOJIOKEHUSI TEOPHUHM DIJICKTPOJMTUYECKOM JHUCCOLMALMU;, TEHETHYECKYI0 B3aMMOCBSI3b MEXIY BEIIECTBAMHU
(IpocToe BEIecCTBO — OKCHUA — TUIPOKCUI — COJIb);

XapaKTepU30BaTh OOIIME XUMHUUYECKHE CBOMCTBA KUCIOTHBIX U OCHOBHBIX OKCHIOB, KUCJIOT, OCHOBAHUU U COJIH C MO3UIIMK TEOPUHU IIEKTPOIUTHUECCKOM
JUCCOLUMAIMU; CYIIHOCTh JJEKTPOJUTUYECKONM JUCCOLUMAIMM BEIIECTB C KOBAJICHTHOM TMOJSPHOM M HMOHHOM XHMHYECKOW CBA3BIO; CYIIHOCTh
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINIA;

IIPUBOJIUTH IPUMEPBI PEAKIIUH, TOATBEPKAAIOIMINX XUMAYECKUE CBOMCTBA KUCIOTHBIX U OCHOBHBIX OKCHJIOB, KHCIIOT, OCHOBAHUM U COJIEH; CYILIECTBOBAHUE
B3aMMOCBSI3U MEK]ly OCHOBHBIMH KJIaCCaMH HEOPTaHMYECKHUX BEIIECTB;

KJIACCHU(PUIIUPOBATh XUMUYECKUE PEAKIIUU M0 «M3MEHEHUIO CTETICHEH OKUCICHHS SJIEMEHTOB, 00Pa3yIOIINX pearupyoIlre BeIecTBay;

COCTaBJIATh YPAaBHEHUS SJIEKTPOJUTHUECKON AUCCOLMALIMMN KUCJIOT, OCHOBAHUI U COJIEH; MOJIEKYJISIPHBIE, MOJHBIE U COKPAIICHHbICE MOHHBIE YPaBHEHUS
peaKkiuii ¢ y4acTheM SJIEKTPOJIHUTOB; YPaBHEHHS OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIINH, HCIONBb3ysd METOJ JJIEKTPOHHOro OalaHCca; ypaBHEHUS
peaxiuii, COOTBETCTBYIOLINX MOCIE0BATEILHOCTH («IIEMOYKEe») MPEeBPALIEHIUI HEOPTaHUYECKHX BEIIECTB Pa3IMYHbIX KJIACCOB;

ONPEAENSATh OKUCIUTENh U BOCCTAHOBUTENb, OKHCIIEHUE U BOCCTAHOBJIEHHUE B OKHUCIUTEIIBHO-BOCCTAHOBUTEIBHBIX PEAKIUSIX;

YCTaHABJIMBATh MPUUMHHO-CJICJCTBEHHBIEC CBS3U: KJIACC BEIIECTBA — XUMHUYECKHE CBOMCTBA BEIIECTBA;

HAOII0/IaTh ¥ OMUCHIBATH PEAKIINH MEXKIY DJIEKTPOIUTAMU C MOMOIIBIO €CTECTBEHHOTO (PYCCKOTO WIIM POJHOTO) SI3bIKA U SI3bIKA XUMUU;

MIPOBOJUTH OIIBITHI, MOATBEPKAAIOLINE XUMUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHUYECKUX BEILIECTB.

MetanpeamMeTHble pe3yJabTaThbl 00y4eHus!

17



VYyamuiics JOJKEH ymems:
e JleIaTh IOMETKH, BBIIACKH, IUTUPOBAHUE TEKCTA,
® COCTaBJIATH JOKIAL;
® COCTaBJIATH HAa OCHOBE TEKCTa rpadMKy, B TOM 4Hcie ¢ mpuMenenueM cpencts MKT;
® BJIAJIETh TAKUM BUIOM U3JI0KEHUS TEKCTA, KaK PACCYKICHUE;
® CIIOJIB30BaTh TAKOH BUJ MBICICHHOIO (MJ1€aJIbHOT0) MOJEIMPOBAHUS, KaK 3HAKOBOE MOJEIUpPOBaHME (Ha MpUMepe ypaBHEHMH peakiMil JTuccOoLUaluy,
MOHHBIX YPaBHEHHUH peakiuii, Monypeakliuii OKUCIEHUA-BOCCTAHOBIIEHUS);
® pa3inyaTh KOMIIOHEHTHI I0Ka3aTebCTBA (TE€3HC, apryMEHThI U (POpMY J0Ka3aTeNbCTBA);
OCYILIECTBIIATH NPAMOE UHIYKTUBHOE JOKA3aTEIbCTBO

PactBopenue kak ¢usuko-xumuueckuii mpouecc. llonarue o ruaparax u Kpucramioruaparax. PactBopumocTs. KpuBbie pacTBOPUMOCTH KaK MOJIENb
3aBUCMMOCTH PACTBOPUMOCTH TBEP/bIX BEIIECTB OT TeMIiiepaTypbl. HachlllleHHbIE, HEHACHIIIEHHbIE U IEPECHIIICHHbIE PACTBOPBI. 3HAYEHUE PACTBOPOB MJIA
IIPUPOJIBI M CEIBCKOTO X034MCTBA.

[TonsiTHE 00 3IEKTPOIUTHUECKON AUCCOLMALMU. DIEKTPOIUTHI U HEAJEKTPOIUTHI. MeXaHU3M JUCCOLUALMH 3JIEKTPOJIUTOB C PA3IUYHBIM THUIIOM XUMHUYECKON
cBsi3u. CTeneHb IeKTPOTUTHIECKON Aucconnanyi. CHUIbHbIE U cllabble SIEKTPOIHTHI.

OcHOBHBIE TIOJIOKEHUS TEOPUH IEKTPOIUTUYECKON aucconnanuu. loHHble ypaBHEHUs peakiuil. Y clI0BUs IPOTEKAHUS Peakuu OOMeHa MEXIY
3JIEKTPOJIUTAMHU 10 KOHIIA B CBETE MOHHBIX IPEJACTaBICHUMN.

Knaccudukaiiys HOHOB U X CBOICTBA.

Kucnotsl, ux knaccuduxanms. Jucconuanus KUCIOT U UX CBONCTBA B CBETE€ TEOPHUH IIIEKTPOIUTHUECKON qucconuanuu. MonekynspHble 1 HOHHBIE YPaBHEHHUS
peakuuii KUcioT. B3aumoaeincTBue KUCIOT ¢ MeTaIaMU. DJIEKTPOXUMHUYECKUI psll HANPSHKEHUA MeTauioB. B3anmonelicTBre KHUCIOT ¢ OKCUIaMU METAILIOB.
BaumopeiicTBue KUCIOT C OCHOBAaHUSIMU - peaklMs HeWTpanuzauuu. B3ammoaeilcTBue KUCIOT ¢ coisMu. Mcmonp3oBaHHe TaOMHIBI PACTBOPUMOCTH TS
XapaKTEPUCTUKN XUMUYECKUX CBOMCTB KHCJIOT.

OcHoBaHnus, ux kinaccuduxaius. Jluccounanusi OCHOBaHMM M UX CBOMCTBA B CBETE TEOPHH JICKTPOIUTHIECKON Aucconanvu. BzauMoaeiicTBue ocHOBaHuUi ¢

KHCIIOTaMU, KUCIOTHBIMU OKCUAAMHU U coisiMU. Vcronbp3oBaHue Tabnuiibl paCTBOPUMOCTH I XapaKTEPUCTUKU XUMUYECKUX CBOMCTB OCHOBaHUH. Pa3noxeHue
HEpPAaCTBOPUMBIX OCHOBAHUM MPU HArPEBAHUMU.
Conu, ux knaccupuKanus U JUCCOIUAIINS PA3TUYHBIX TUNIOB cosiell. CBOMCTBA COJIel B CBETE TEOPUU DIIEKTPOIUTHUECKON aucconuanui. BzanMonencTBue comeit
C MeTaJUIaMH, YCJIOBHS MPOTEKaHMS 3TUX peakuuid. BzanMmopeiicTBue coneit ¢ KUCIOTaMi, OCHOBAaHUSMH U COJISIMU. VcTonp30BaHMe TaOIUIIBI pACTBOPUMOCTH IS
XapaKTEPUCTUKU XUMUYECKUX CBOMCTB COJIEH.

O06o0611eHne cBefeHuit 006 OKcHaax, NX KIacCU(PUKAIUU U XUMUYECKIX CBOMCTBAX.

['eneTndeckue psabl METAUIOB U HEMETAUIOB. ['eHeTnYecKkas CBsI3b MEXKy KlacCaMy HEOPraHUYECKHUX BELIECTB.
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OKHCTUTENbHO-BOCCTAHOBUTENbHBIE peakui. OKUCINTENb U BOCCTAHOBUTEIb, OKUCIIEHUE U BOCCTAHOBJICHHUE.

Peakiiuu noHHOrOo OOMEHa M OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE peakiuu. CocTaBlIeHUE YPAaBHEHHM OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUA METOAOM
AIEKTPOHHOTO OasiaHca.

CBoiicTBa MPOCTHIX BEIIECTB - METAJUIOB M HEMETAJUIOB, KHUCIOT W COJEH B CBETe NPEACTAaBICHUNH 00 OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX IPOLIECCAX.

B3anmopeiicTBre IMHKA C cepol, COMsIHOM KucinoTou, xyopuaom meau (I1). 'openue maruus.

JlabopaTopuble onbIThl. 8. Peakiuu, xapakTepHbIC IS PACTBOPOB KUCIOT (COJSIHOM wWiM cepHOM). 9. Peaknuu, XapakTepHbIe Il pacTBOPOB MIEIOYEH
(rumpoxcunoB Hatpus win Kanus). 10. [TomydeHue u cBoOCTBa HEPaCTBOPUMOTO OCHOBaHMsI, HanpuMep ruapokcuaa meau (II). 11. Peakuu, xapakTepHbie s
pacTBOpoB cosieit (Hampumep, i xjaopuna meau (II)). 12. Peakuum, xapakTepHble AJI1 OCHOBHBIX OKCHIOB (HampuMmep, Ui OKcuaa Kambis). 13. Peakuww,
XapaKTepHbIE IJI1 KUCIOTHBIX OKCUAOB (HampuMep, Ui YTIEKUCIOro ra3a).

IIpakTHyeckas padora Ne 4
BbinosiHeHHE ONBITOB,1EMOHCTPUPYIOUIUX F€HETHYECKYIO CBSI3b KUCJIOT OCHOBAHMIA, OKCHIOB U COJICH.»

Tema 7. UToroBoe noBTOpeHue, ie MOHCTPALMS JHUYHBIX JOCTHKeHHH ydamuxcs (4 9)
O06o0061eHre U cucTeMaTu3alvs 3HaHU| 0 Kypcy XUMUU 8 Kiiacca ( pellieHre pacyeTHbIX 3a/1a4 ). KomIuiekcHoe mpuMeHeHne 3HaHui, YMEHH, HaBBIKOB.
HroroBasi koHTpoIbHAs paboTa

Conep:xanue nporpamMmmsbl 9 kiacc (68 4)

Beenenne. O0masi xapaKTepUCTHKA XMMHYECKHX 3JIEMEHTOB U XUMHYecKHX peakuuid. Ilepumoanyecknii 3akon u Ilepmonnyeckas cucrema

xummnuecknx djemMenToB JI. U. MenaeneeBa (10 4)

XapakTepHucTHKa 3JIEMEHTa 10 €ro MoJioxkeHuto B [lepuoandeckoii cucreMe xumuueckux anemeHToB [[. . MenzaeneeBa. CBolicTBa OKCHI0OB, KUCIJIOT, OCHOBaHHUM
U COJIei B CBETE TEOPUU IJIEKTPOIUTHUUECKON TUCCOLMAMU U OKUCIEHUI-BOCCTaHOBIEHU. [IoHsATHE 0 mepexoaHbIX dneMeHTax. AM@porepHOcTh. ['eHeTnueckuit
psn nepexoaHoro anemenTa. Ilepuonnuecknii 3akoH u Ilepnoanyeckas cucrema xumudeckux ieMeHToB Jl. M. MenneneeBa. Xumudeckass OpraHu3amus KuBou 1
HEXUBOW MPUPOJBl. XUMHUYECKUI COCTaB sIpa, MAHTHM M 3€MHOM KOpbl. XMMUYECKHAE 3JIEMEHTHI B KJIETKAX JKUBBIX OPraHW3MOB. Makpo- M MHUKpPOAJIEMEHTBHI.
O060011eHre cBeIeHN 0 XMMHUYECKHX peakuusax. Kmaccudukamus XUMHUECKHUX pPEaKIHUil MO pa3iuyHbIM NpU3HAKAM: «UHUCIO U COCTaB PEAarupyrouux u
00pa3yIOIIUXCsl BELIECTBY, «TEIIOBOM 3 (eKT», «HaNpaBICHNUE», «M3MEHEHHUE CTEINIEHEH OKHUCIICHHUS 3JIEMEHTOB, 00pa3yIOLINX pearupyrole BeIecTBay, «pazay,
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«UCIIONIb30BaHME KaTanuzatopa». [loHsATHE O CKOpOCTH XUMHYecKOW peakuuu. DakTopbl, BIUSIONIME HA CKOPOCTh XMMHUYecKuX peakiuil. Karanuzaropsl u
karanu3. MTHruOuTopsl. AHTHOKCH/IAHTHI.

JdemoHcTpanmu.

Paznmuunsie hopmer Tabmuier . M. MengeneeBa. Mojenu aromMoB 31eMeHTOB 1—3-ro mepronoB. Mojenb CTpOeHHUs 3eMHOTO Inapa (TOMepedHblil paspes).
3aBUCHMOCTh CKOPOCTHM XHMHMUYECKOW PEAKIMHU OT MPUPOJABl PEAarupyrolldX BelIeCTB. 3aBUCUMOCTb CKOPOCTH XMMHYECKOM pEeakuuu OT KOHIEHTpaIuu
pearupyrouux BelecTB. 3aBUCUMOCTh CKOPOCTH XMMHUECKON peaklMK OT IJIOMAAN CONPUKOCHOBEHUS pearupyrolIuX BEIIeCTB («KUISAIIMMA CI0M»). 3aBUCUMOCTD
CKOPOCTH XHMMHMYECKON peakIuu OT TeMIepaTypbl pearupyrolux BelmecTB. [OMOreHHbII W TreTeporeHHbll Karanu3bl. DepMEeHTATHBHBIN KaTajaus.
Nurubuposanue.

JlaGopaTopHble ONBITHI.

1. Tlony4yeHue ruApoOKCHAA IIMHKA W HCCIENOBaHUWE €ro CcBOWCTB. 2.MojaenupoBanue noctpoeHus llepuomnueckoit cucrembl xumudeckux siemeHtoB J[. .
MenneneeBa. 3. 3amemieHue xeiae3oM Meau B pactBope cyinbparta menu (II). 4. 3aBHCHMOCTD CKOpPOCTH XMMHYECKOWH PEaKIUU OT MPHPOIBI PEarHpyrOIIUX
BEILIECTB HA MIPUMEPE B3aMMOJICUCTBHS KUCIOT C METaJUIaMH.

5. 3aBUCHUMOCTb CKOPOCTH XUMUYECKON PEakluy OT KOHIIEHTPAIMU PEarupyroluX BEeIIECTB Ha MPUMEpPE B3aUMOJICHCTBUS IIUHKA C COJISTHOM KUCIOTON pa3InyHOU
KOHI[EHTpAIUH.

6. 3aBUCMMOCTh CKOPOCTH XMMHYECKOM peaklny OT MJIOIIAIU COMPUKOCHOBEHHUS Pearupyromux BemecTs. 7. MoaenupoBaHue «KUIISIIIETO clos». 8. 3aBUCUMOCTh
CKOPOCTH XMMHYECKOH peakluu OT TeMIlepaTypbl pearupyrollux BeIIeCTB Ha mpuMepe B3aumozeicTBus okcuaa meau (II) ¢ pacTBopoM cepHO#l KHCIOTBI
pa3nu4HOi Temrepatrypbl. 9. Pa3noxkeHue mepokcuaa BoAopoaa ¢ momoirsio okcuaa mapranna (IV) u karamasel. 10. OOGHapykeHHe KaTana3bl B HEKOTOPBIX
MUIIEeBBIX MpoaykTax. 11. MHrubupoBanue B3anMoACHCTBUS KUCIOT C METAIJIaMH YPOTPOITUHOM.

IIpeaMeTHbIE pe3ybTAThI 00yUeHHs

VYyamuiics 10J1KeH ymems:

WCIIOJIh30BaTh TPU XAPAKTEPUCTUKE TMPEBPAIICHUI BEIIECTB TMOHATHS: «XUMHUYECKas PEaKIUs», «PEaAKIUU COCAUHEHUS», «PEAKIMH Pa3OKECHHS), «PEaAKIUU
oOMeHa», «peakluu 3aMeIlEeHUs», «PeaKkUUH HEeHTpaIu3aun», «3IK30TEPMHUUECKHUE PpEaKLHUU», «3HIOTEPMUYECKHE pEaKIUun», «o0paTHUMble peakluny,
«HEeOoOpaTUMbIE PEAKIUN», «OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIE PEAKIIHI», «TOMOTCHHBIE PEAKIHH», «TE€TEPOTCHHBIE PEaKINI», «KAaTaTUTUUYECKHE pPEeaKIInuy,
«HEKATATUTHYECKHUE PEAKIIUN», «TEII0BOM 2PPEKT XUMHUUECKOIN peaklumy, «CKOPOCTh XUMUYECKON PEAKITUI», «KaTaIu3aTopy;

XapaKTepU30BaTh XUMHUYECKHE DIJIEMEHThl 1—3-ro MeproJoB Mo HMX mojoxeHHto B [lepmommueckoil cucteme xumuueckux snemeHToB JI. M. MenneneeBa:
XUMHYECKUN 3HAK, MOPSIKOBBIA HOMEp, MEepUOJ, TPYIIa, MOArPYyMNa, OTHOCHUTENbHAs aTOMHas macca, CTpOEHHE aroma (3apsl sapa, YHCIO MPOTOHOB H
HEHUTPOHOB B sJipe, 00Illee YUCIIO AJIEKTPOHOB, PACHpEe/eIeHNEe JIEKTPOHOB MO 3JIEKTPOHHBIM CJIOSIM, TPOCTOE BEIIECTBO, (opMyJia, HA3BAHUE U THUI BBICIIETO
OKCHJIa ¥l THJIPOKCHUJIA, JIETYYEr0 BOJIOPOTHOTO COCTUHEHUS (N1 HEMETAIIOB));

XapaKTEePU30BaTh OOIIME XUMUUECKHE CBOMCTBA aM(DOTEPHBIX OKCHJIOB U TUAPOKCHIOB; MPUBOIUTH MPUMEPHI PEAKITUi, TOATBEPKAAOITUX XUMHIECKUE CBOMCTBA
aM(pOTEPHBIX OKCHUIOB M TUJIPOKCHUIOB;
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JaBaTh XapaKTePUCTUKY XUMUYECKUX PEAKIIM MO YUCITY U COCTaBY MCXOJHBIX BEIIECTB U MPOAYKTOB PEaKIUU; TEIJIOBOMY 3P EKTy; HAIPABICHUIO MPOTEKAHHUS
peaKiuu; U3MEHEHUIO CTENIEHEW OKUCIIEHUSI SJIEMEHTOB; arpEraTHOMY COCTOSTHUIO MCXOAHBIX BELLECTB; YYaCTHIO KaTaJIn3aTopa;

OOBSICHAT, W TPHUBOAWUTH IMPHUMEPHI BIMSHUA HEKOTOPHIX (PAKTOpOB (IpUpPOAa pearupyrolluX BEIIECTB, KOHILEHTpAIMs BEIIECTB, JABJICHUE, TEMIIEpaTrypa,
KaTajan3aTop, IOBEPXHOCTb COPUKOCHOBEHUS PEarpyIOIINX BEIIECTB) HA CKOPOCTh XMMHUUECKHUX PEaKIIMA;

HAOJI0AaTh M OMKCHIBATh YPAaBHEHUS PEAKLIUN MEXIY BEIIECTBAMHU C IIOMOLIBIO €CTECTBEHHOTO (PYCCKOTO MIIM POJIHOTO) SI3bIKA U SI3bIKA XUMHUU;

MIPOBOAUTH OMBITHI, MOATBEPXKIAIOLINE XUMUYECKHE CBOWCTBA aM(pOTEpPHBIX OKCHIOB M TUAPOKCUIOB; 3aBUCHUMOCTH CKOPOCTH XUMHYECKOW pEaKIHH OT
pa3nuyuHbIX (DaKTOpPOB (IPHUpPOAA pearupyroluuxX BelIEeCTB, KOHIIEHTpAlUsl BELIECTB, JaBJCHHE, TEMIEparypa, KaTalau3aTop, MOBEPXHOCTb COMPHUKOCHOBEHUS
pearupyrouux BeIecTs).

MertanpeamMeTHble pe3yJabTaThl 00y4eHus!

Yyamuiics 10JIKeH ymems:

OTIPENIeNIATh 1eNb y4eOHOU NEesTeTbHOCTH C MOMOIIBI0 YYUTENS M CaMOCTOSITEIHHO, MCKATh CPEICTBA €€ OCYIIECTBICHUS, paboTas MO IUIaHy, CBEPSATh CBOH
JEUCTBUS C LENbI0 U P HEOOXOAMMOCTH UCIIPABIISTH OIIMOKH C IOMOIIbIO YUUTENS U CAMOCTOSTEIIBHO;

COCTaBJISATh AHHOTALUIO TEKCTA;

co3/laBaTb MOJEIM C BBIJCJICHUEM CYLIECTBEHHBIX XapaKTEpUCTHK OOBEKTa M NPEACTAaBICHHEM HUX B IMPOCTPAHCTBEHHO-TpapMUecKOM MM 3HAKOBO-
CHUMBOJIMYECKOH (opMme;

OIIpeIeNIATh BU/IbI KJIacCU(PUKALNUU (ECTECTBEHHYIO U MCKYCCTBEHHYIO);

OCYILIECTBIIATH NPAMOE I€TYKTUBHOE JOKA3aTEIbCTBO.

Tema 1. Meramast (17 4)

[Tonoxxenne meramioB B Ilepuonnueckoit cucreme xumudeckux snemeHToB Jl. V. MenneneeBa. Meraminyeckass KpucTalsIMyecKasl peleTka U MeTauInyecKas
Xxumuueckas cBs3b. O0iue ¢puznyeckue cBoiicTsa MetaioB. CIuiaBbl, UX CBOMCTBA M 3HAU€HHE. XMMUYECKHE CBOMCTBA METAJIJIOB KaK BOCCTAHOBUTEIEH, a TAKKE
B CBETE UX IOJIOKEHUS B DJICKTPOXMMHUUYECKOM DSy HamnpspkeHui MertauioB. Kopposust mMeramioB u crocoObl 00pb0Obl ¢ Heill. Metamnsl B npupone. Oo1me
CIOCOOBI UX TOJTYYEHHUS.

O0masi XapakTepuCcTHKA LIeJ0YHBIX MeTa/uI0B. Metauiel B npupoje. O6mue cnocoObl ux noiaydeHus. Ctpoenue atomos. lllenounsle MeTamibsl — MpOCThIE
BellecTBa. BaxHelne coerHeHUs IIETOYHBIX METaNIOB — OKCHUIBI, TMJIPOKCUABI U CONU (XJIOPUAbI, KapOOHAThl, Cyab(paTbl, HUTPAThl), UX CBOMCTBA U
pUMEHEeHHEe B HapoJHOM Xo3siicTBe. Kanuiinbsle ynoopeHus.

OO01asi XxapakTepuCTHKA 3J1eMEHTOB Iy1aBHOM nmoarpynns! II rpynner.

Crpoenune atomoB. IllenouHo3emMenbHble METaIbl — MPOCThIE BellecTBa. BakHellne coeAMHEHUs 1ET0YHO3EMENbHBIX METAJIOB — OKCHJIbI, TUAPOKCUIBI U
COJIH (XJIOPHJIbI, KapOOHATHI, HUTPATHI, CyIb(daThl, hocdaThl), UX CBOMCTBA U MPUMEHEHUE B HAPOJAHOM XO3HCTBE.

AJIIOMMHUIA.
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Crpoenue aroma, ¢pu3MYeCKMe U XMMHUYECKHE CBOMCTBA MpocToro BemiecTBa. COeIMHEHHUS allOMMHMS — OKCHJl U TUIAPOKCUI, UX aM(OTEpHBIA XapakTep.
Baxneiimune conu amomunus. [Ipyumenenne antoMUHNAS U €ro COEUHEHUN.

Keaeso.

Ctpoenue aToMa, (pU3MYECcKHe U XUMUYECKHe CBOMCTBA NpoCcToro Bemectsa. I'enernueckue psajpl Fe*? u Fe™,

Baxueiimume conu jxene3a. 3HaUSHUE jKeJie3a U €r0 COSIUHEHUN JIsl IPUPOIbl U HAPOHOTO XO35HCTBA.

JdemoHcTpaumu.

OOpa3supl MENOYHBIX U IIET0YHO3eMeNbHbIX MeTauioB. OOpa3ibl cruiaBoB. B3aumopeiicTBue HaTpus, JIUTUSA U Kallbliusg ¢ BOAOW. B3aumonelicTBue Hatpus u
MarHus ¢ Kuciopoaom. Bzanmosericteue MetaimioB ¢ Hemetaiamu. [lomydaenue rugpokcuaon xenesa (1I) u (I11).

JlaGopaTopHble ONBITHI.

12. BzaumopeicTBre pacTBOPOB KUCIIOT U coJiel ¢ MeTaiuiaMu. 13. O3HakomiieHue ¢ pynamu xenesa. 14. OxpalmBaHue miIaMeH! COJISIMU e OYHBIX METAJLJIOB.
15. BzaumopeiictBue kanpius ¢ Bojgoi. 16.ITomyuenue rugpokcnia Kanblys U UCCIEJOBAHUE €r0 CBOMCTB.

17. Tlony4yenue ruipoKcHia allOMUHUS U HCCIeloBaHue ero cBoicTs. 18. B3anuMonelicTBre xxene3a ¢ coyisHoN kucioToi. 19. Ilonmyuenue ruipokcuioB xenes3a
(ID) u (III) 1 u3yueHue ux CBOMCTB.

IIpakTuyeckast padora Ne 1 «IlosryueHue coefUHEHNH MeTAJJIOB U H3yYeHHE UX CBOMCTB»

IIpeameTHbIe pe3ybTaThl 00y4eHUS

Yyamuiics 10JIKeH ymems:

WCIIONb30BaTh MPU XapaKTEPUCTUKE METANIOB MU MX COCOUHEHUW TMOHATHUS: «METAUIbl», «psii aKTUBHOCTH METAJUIOBY, «IIEJIIOYHBIE METAJLIbD,
«IEJIOYHO3EMEIIbHBIE METAILIbDY), UCIOJIb30BaTh UX MPH XapaKTEPUCTHKE METAJUIOB; JaBaTh XapaKTEPUCTUKY XMUMHYECKHUX AJIEMEHTOB-METAUIOB (IEJIOYHBIX
METaJUIOB, MarHusl, KajbIlvs, ATFOMUHUS, Keje3a) o UX nojiockeHuto B [leproanyeckoit cucreme xumuueckux snemeHToB Jl. M. MenzaeneeBa (XuMH4eCcKuil 3HaK,
MOPSIIKOBBIN HOMEp, TIEPUOJ], TPYIINA, MOATPYIINa, OTHOCUTENIbHAs aTOMHAs Macca, CTPOCHHUE atoMa (3apsij sijpa, YUCIO MMPOTOHOB U HEUTPOHOB B sijipe, ollee
YHUCJIO AJIEKTPOHOB, pacpeiesICHUE JIEKTPOHOB IO SJIEKTPOHHBIM CJIOSIM), TTPOCTOE BEIIECTBO, (POpMyIia, Ha3BaHWE W THUII BBICIIETO OKCUIA U THIPOKCHIA);
HA3bIBAaTh COSIMHEHHS METAJNIOB M COCTABIATH UX (POPMYIIBI [0 HA3BAHUIO;

XapaKTepu30BaTh CTPOCHUE, O0IIHe (PU3NUECKHe U XMMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-METAJIIOB;

OOBSICHSITh 3aBUCHUMOCTh CBOWCTB (WJIM TPEICKa3blBaTh CBOWCTBA) XUMHYECKHX DSJIEMEHTOB-METAIIOB (paauyc, METaUIMYeCKHe CBONCTBA JJIEMEHTOB,
OKHUCIIUTETHHO-BOCCTAHOBUTENILHBIE CBOMCTBA AJIEMEHTOB) M 00pa3yeMbIX UMHU COEIMHEHUHN (KHUCIOTHO-OCHOBHBIE CBOMCTBA BBICHIMX OKCHIOB M THIPOKCHJIOB,
OKHCITUTEIHFHO-BOCCTAHOBUTEIBLHBIE CBOMCTBA) OT ToyioxkeHus B [lepuoandeckoii cucreme xuMmudeckux snemeHToB . Y. Mennaeneesa,

OTHCHIBAThH OOIINE XUMHUECKHE CBOMCTBA METAJVIOB C TIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO U POJTHOTO) SI3BIKA U S3BIKA XUMUH;

COCTaBJIATh MOJIEKYJIIPHBIE YPABHEHHUS PEAKIMM, XapaKTePHU3YIOINX XMUMHUYECKHE CBOWCTBA META/UIOB U MX COCIMHEHUW, a TaKKe JJIEKTPOHHBIE YpaBHEHUS
MPOLECCOB OKUCIIEHUSI-BOCCTAHOBIICHHUS;

YpaBHEHUS AJEKTPOIUTUYECKOMN AUCCOLMALINK; MOJIEKYJISIPHBIE, TOJIHBIE U COKPAILIEHHbIE HOHHBIE YPABHEHUS PEAKLIMMA C y4aCTUEM BJIEKTPOJIUTOB;
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YCTaHABIIMBATh MPUYMHHO-CIICACTBEHHBIE CBA3H MEX]Ly CTPOCHHEM aToMa, XMMHUYECKOM CBSA3bIO, TUIIOM KPHUCTANIMYECKON PEIIETKH METAJIIOB M MX COCIMHEHUH,
WX 00IMMMHU (PU3HYECKUMHU U XUMUYECKUMU CBOWCTBAMU;

OMUCHIBATh XUMUYECKHE CBOMCTBA IIEJOYHBIX U IIETOYHO3EMENIbHBIX METAJJIOB, a TaKXKE aJIIOMUHUS M KeJle3a M UX COCAMHEHUM C MOMOIIbI0 €CTECTBEHHOIO
(pycCKOro UM POJHOTO) SI3bIKA U SI3bIKA XUMUH;

BBITIOJTHSTh, HAOFOIATh U ONMUCHIBATh XUMUYECKHI SKCIIEPUMEHT 10 PACIO3HABAHUIO BAKHEHIIINX KATHOHOB METAJUIOB, THIPOKCHI-HOHOB;

SKCIIEPUMEHTAJILHO UCCIIEIOBAaTh CBOWCTBA METAJIJIOB U UX COEAMHEHUN, pelIaTh SKCIIEpUMEHTANIbHBIC 3a/1a4H 110 TeMe «MeTaibly;

OIHCHIBATh XUMUYECKUI KCIIEPUMEHT C IMOMOIIBIO0 €CTECTBEHHOTO (PYCCKOTO WM POAHOIO) SI3bIKA U A3bIKA XUMUMU;

MIPOBOAUTH PACUEThI [0 XUMUYECKUM (OopMyJiaM U YPaBHEHHSIM peakluii, MPOTEKAIOIUX C yYaCTHEM METaJNIOB i UX COCUHEHHI.

MeTtanpeameTHblie pe3yJabTaTbl 00y4eHUsI

Yyamuiics 10JIKeH ymems:

paboTaTh IO COCTABJICHHOMY IUIAHY, UCIIOJIB3Yys HAPSAY C OCHOBHBIMU M JIOTIOJHHUTEIBHBIC CPEACTBA (CIIPABOYHYIO JIMTEPATYPY, CIOXKHBIC MPHUOOPHI, CPEACTBA
HKT); c mOMOIIBIO yIuTeNs OTOMPATH JJIs PEIICHUs] YIeOHBIX 3a/1a4 HEOOXOIUMBIC CJIOBAPH, SHIUKIIOTICIUH, CIIPABOYHHUKH, SJICKTPOHHBIC JHCKU;

COIMOCTABJIATh W OTOMpATh HHQPOPMAIUIO, MOITYYCHHYIO M3 Pa3MYHBIX HCTOYHUKOB (CIOBapH, SHIMKIIONEANUU, CIPABOUYHUKH, DJIEKTPOHHBIE IUCKHU, CETh
HHuTtepHer);

MPEJICTaBIATh MHPOPMAIIMIO B BUE TAOJIHUII, CXEM, OIIOPHOTO KOHCIIEKTa, B TOM 4Hclie ¢ npumeHeHnem cpeacts UKT;

0o OpMIIATH CBOU MBICIIH B YCTHON M MHUCHbMEHHOMN PEYH C yUETOM CBOMX YUYE€OHBIX U )KU3HEHHBIX PEUEBBbIX CUTYaIlU, B TOM 4Hcie ¢ npumeHenunem cpeacts MKT;
COCTAaBJISITh PELIEH3UIO HA TEKCT;

OCYILIECTBIIATH 10Ka3aTe€IbCTBO OT MPOTUBHOTO.

Tema 3. Hemeranasnt (28 u)

OO6mrast xapakTepUCTHKAa HEMETAJUIOB: ToJjiokeHue B [lepmomuueckoit cucteme xumuueckux aneMeHtoB JI. M. MeHneneeBa,0cO0EHHOCTH CTPOCHHUS aTOMOB,
anekTpoorpunarenbHocth (D0) kakMepa «HeMmeTanmuyHocTu», psang 0. Kpucrammmdeckoe CTpoeHHE HEMETANIOB — TMPOCTBIX BEHIECTB. AJIOTPOIHUSL.
duznueckue cBOCTBa HeMETaIOB. OTHOCUTENBHOCTD MOHATUN «METAJD» U «HEMETAILI.

Bopopon.llonoxxenne Bomopona B Ilepuogumyeckoit cucreme xumuueckux sneMmeHToB [l U. MenpeneeBa. CTpoeHne atomMa M MoJIeKylbl. Duznueckue M
XUMHUYECKHE CBOMCTBA BOJIOPOJIA, €r0 MOJyYEHHE U IPUMEHEHHE.

Bona.
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Crtpoenue monekyinbl. Bomoponnas xumudeckas cBs3b. dusznueckue CBOICTBa BOJbl. AHOMATUU CBOWCTB BOAbl. [ mapoduibHble U ruapodoOHbIE BEIIECTBA.
Xumudeckue cBoiictBa Boabl. KpyroBopot Boabl B pupoe. Bomoouncrka. Asparust Bojbl. beitoBbie GuiibTpbl. MuHepanbHble BOAbL. JucTHiMpoBaHHas Boja,
€€ MOoJIy4eHHE U IPUMEHEHHUE.

O0mas XxapaKkTepucTHKA IaJ0reHoB.

Crpoenue atoMoB. IIpocThle BelecTBa 1 OCHOBHBIE COEIMHEHUS TaJIOT€HOB, UX CBOWCTBA.

Kpatkue cBenenus o xiope, 6pome, Gprope u ioxe. [IpuMeHenne rajJoreHoB U UX COEAMHEHUN B HAPOJAHOM XO3S1CTBE.

Cepa.

CrtpoeHue aTtoma, aJJIOTPONUsS, CBOWCTBA M MpUMEHEHHE poMOudeckoi cepbl. Okcuanl cepel (IV) m (VI), ux monydenue, cBorictBa u npuMmeHeHue. CepHas
KHCIIOTA U €€ COJIM, UX MPUMEHEHHE B HapOJHOM Xo3siiicTBe. [Ipon3BOICTBO CepHON KUCTOTHI.

A3or.

CrpoeHue atroma U MOJIEKYJIbl, CBOMCTBA IPOCTOr0 BelleCcTBAa. AMMHUAK, CTPOCHME, CBOWCTBA, MONy4YeHHE M NpuMeHeHue. Cojln aMMOHUS, UX CBOMCTBA U
npumenenue. Oxkcuanl azota (I1) u (IV).

A30THas KHCJIO0Ta, €€ CBOMCTBA U NpuMeHeHne. HuTpatel 1 HUTPUTBI, Tpo0JIeMa UX COAEPKAHUSI B CEITbCKOX03SMCTBEHHOM NMPOAYKIMU. A30THbIE y10OpEHHUS.
Docdop.

Crtpoenue aToMa, aJlJIOTPOIIKsA, CBOICTBa Oenoro u kpacHoro ¢ocdopa, nx npumenenue. OcHoBHbIe coenunenus: okcun hocdopa (V) u oprodochopHas Kuciora,
dochartsl. DochopHbie yaoOpeHusl.

Yraepoa.

Crtpoenue aToma, alnjaoTponus, cBoiictBa Moaudukanuii, mpumenenne. Oxcunel yriepoaa (II) u (IV), ux cpoiictBa u npumeHenue. KapOooHaTsl: KaiblUUT, cOJa,
MOTAlll, UX 3HAaYEHHE B MIPUPOJIE U )KU3HH UEIOBEKa.

Kpemnuuii.

CrpoeHune aroma, KpUCTANIMYECKUI KpeMHHi, ero cBoiicTBa u mpumMeHeHue. Oxcupg kpemuus (IV), ero mpupoassie pazHoBHUAHOCTH. CHIIMKaThl. 3HAUY€HUE
COEIMHEHUI KpEMHUS B KUBOM U HEXXUBOU npupojie. CHUIIMKAaTHAs MPOMBIIIIEHHOCTb.

Pemenue 3anau, cucrematusanus 3HaHuM 1o TeMe  « Hemeramnsny

JdemMoHcTpanuu.

OOpa3s1pl raloreHoB — IMPOCTHIX BelIeCTB. B3anMoneicTBHe TrajloreHoB ¢ HaTpUeM, ¢ allOMHHHMEM. BbITecHeHHe XJopoM Opoma WM MOJAa M3 PacTBOPOB UX
coneil. BzanMmopeiicTBre cepsl ¢ MeTallIaMu, BOJLOPOAOM U KUCIOpOJoM. B3aumoieiicTBuE KOHIIEHTPUPOBAHHOM a30THOM KUCIOTHI ¢ Menbto. [lornomenue yriem
PacTBOPEHHBIX BEUIECTB WM T'a30B. BoccranoBneHne Menu u3 ee okcuaa yriieM. OOpasisl NpUpOJHBIX COETMHEHUI XJopa, cepbl, (hocdopa, yriiepoaa, KpeMHUS.
OO6pa3iel BaXHEHIIMX TSI HAPOAHOTO XO3sIMCTBA CyIb()aToB, HUTPATOB, KapOOHATOB, (hochaToB. OOpPaA3ILI CTEKIA, KEPAMHUKH, IIEMEHTA.

JlaGopaTopHbIe ONBITHI.

20. [Tonyyenue u pacno3HaBanue Bogopoaa. 21. McecnenqoBanne noBEpXHOCTHOTO HATsKEHUS BOJBL. 22.PacTBopeHne mepMaHraHaTa Kajaus Wi MEJHOTO Kynopoca
B BoJie. 23. 'maparanus o6e3BoxkeHHOro cynbdara meau (I11). 24. VI3roToBieHne THIICOBOTO OTIEYaTKa.
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25. O3HaKOMJIEHHE C KOJUICKIIMEH OBITOBBIX (PrIbTpoB. 26. O3HAKOMIIEHHE C COCTABOM MHHEpPaJIbHON BOJIbI. 27. KauecTBeHHas peakiys Ha TajloreHUuI-HOHbI. 28.
[Tonydenue u pacno3HaBaHue kuciopoza. 29. I'openue cepsl Ha Bo3ayxe u B kuciopose. 30.CoiicTBa pa3zbaBieHHON cepHOU KUCIOTH. 31. M3ydueHue cBOWCTB
ammuaka. 32. Pacno3naBanue coneii ammonus. 33. CoiicTBa paz0aBieHHON a30THOM KHCIOTHL 34. B3anmMopelicTBHEe KOHIICHTPHPOBAHHOM a30THOW KHUCIOTHI C
menapto. 35. 'openne dhocdopa Ha Bozyxe u B kuciopoae. 36. Pacnosnaanue ¢ocdaros. 37. ['openue yras B kuciopose. 38. [lomydeHne yroibHON KUCIOTH U
u3ydeHue ee cBoictB. 39. [lepexon kapOOHATOB B THIPOKAPOOHATHI.

40. Paznoxxenune ruapokapoonara Hatpus. 41. [lonmydeHne kpeMHEBOW KHCIOTBI U U3yYEHHUE €€ CBOMCTB.

IpakTnyeckas padora Ne 2 «Ilosrydyenue, coOupanue U pacrno3HaBaHUe ra3oB»

IMpakTnyeckas padora Ne 3 «Ilosryuenune coeqfMHEeHN i HEMETAJJIOB 1 HU3Y4YeHHe UX CBOMCTB»

IIpeaMeTHbIE pe3ybTAThl 00y4eHH s

Yyamuiics 10JIKeH ymemn:

KCIMOJIB30BATh MPU XapPAKTEPUCTUKE METAJUIOB U MX COCIWHEHUN MOHATHS: «HEMETAJUIbD), «TaJOT€HbD, «AJJIOTPOIHBIE BUAOU3MEHEHHUS», <GKECTKOCTh BOJBI»,
«BpEMEHHAs! )KECTKOCTh BOJIBI», «ITOCTOSIHHAS )KECTKOCTh BOBI», «00IIAast )KECTKOCTH BOIBI»;

JaBaTh XapaKTEPUCTUKY XMMHUECKHUX AJIEMEHTOB-HEMETAUIOB (BOIOPOA, TAIOT€HOB, KUCIOPO/Ia, Cephl, a30Ta, hocdopa, yriepoaa, KpeMHHs) 110 UX MMOJTOKESHHIO
B [lepnoauueckoii cucteme xumudeckux 3nemeHToB [I. M. MeneneeBa (XMMUYECKUN 3HAK, MOPSIKOBBII HOMEp, MEPUOJI, TPYIINA, HOATPYIIa, OTHOCUTENIbHAs
aTOMHas Macca, CTpOeHHEe aToma (3apsj sapa, YKCIIO IPOTOHOB M HEHTPOHOB B sJpe, OOIIEE YHCIIO JISKTPOHOB, PACIPEACIICHHE YJIEKTPOHOB 10 3JCKTPOHHBIM
CIIOSIM), IPOCTOE BEIIECTBO, (hOopMyIia, Ha3BaHHME W THUI BBICIIETO OKCHJA U THAPOKCUAA, (hOpMyIia U XapakTep JETYy4ero BOJOPOJIHOTO COSIMHEHUS);

HA3bIBAaTh COSAMHEHHSI HEMETAIIJIOB U COCTABIIATH UX (POPMYIIBI IO HA3BAHHUIO;

XapaKTEepPU30BaTh CTPOCHUE, 001IHe PU3NIECKUE U XUMUYECKHUE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAJIJIOB;

OOBSCHATh 3aBUCHUMOCTh CBOMCTB (WJIM NpPEJICKa3blBaTh CBOWCTBA) XMMHYECKHMX 3JIEMEHTOB-HEMETAIOB (paauyc, HEMETaNINYECKUE CBOMCTBA 3JIEMEHTOB,
OKHCJIUTEIFHO-BOCCTAHOBUTEILHBIE CBOWCTBA AJIEMEHTOB) U 00pa3yeMbIX UMH COEAMHEHUN (KHCIOTHO-OCHOBHBIE CBOMCTBA BBICIITUX OKCHUJIOB M THIPOKCHIOB,
JIETYYHX BOJOPOJHBIX COEAMHEHUMN, OKUCIMTEIIbHO-BOCCTAHOBUTEIBHBIE CBOMCTBA) OT MOJIOKeHHsS B llepromnyeckoit cucteme xumudeckux snemeHtoB J[. WM.
MeHpeneeBa;

OTHCHIBAThH O0IINE XMMHYECKHE CBOMCTBA HEMETAIIIOB C MOMOIIBIO0 €CTECTBEHHOTO (PYCCKOTO MITH POJHOTO) SI3bIKA U S3bIKA XUMUMU;

COCTABJISITh MOJICKYJISIPHBIE YPaBHEHUS PEAKIUN, XapaKTEPU3YIOIIUX XUMUYECKHE CBOMCTBA HEMETANIOB M UX COEAMHEHUH, a TaK)Ke AJIIEKTPOHHBIE YpaBHEHUS
MPOLECCOB OKUCIIEHUSI-BOCCTAHOBIICHHUS;

YpPaBHEHUS JEKTPOJUTHUECKON JUCCOIUALIMHI; MOJIEKYJISIPHBIE, TOJTHBIE M COKPAIIEHHBIE NOHHBIE YPAaBHEHUS PEAKIIUN C YHaCTUEM AJIEKTPOJIUTOB;

YCTaHABJIUBATh MPUYUHHO-CIICICTBEHHBIC CBSA3M MEXKAY CTPOCHUEM AaTOMa, XMUMHUYECKOW CBSI3blO, THIIOM KPHUCTAJUIMYECKOM PEIIETKH HEMETAIIOB M HX
COCTMHEHHH, NX 00IMMHU (PU3NIECKUMH U XUMUUYECKUMH CBOMCTBAMU;

OMHCHIBAaTh XMMHYECKHE CBOWCTBA BOJOPOJA, TAJIOTEHOB, KHCJIOpPOAA, CEphl, a30Ta, ¢ocdopa, rpadura, anmasza, KPeMHHS U UX COCIUHEHHHA C TIOMOIIBIO
€CTECTBEHHOI0 (PYCCKOT0 WJIM POJIHOTO) SI3bIKA U SI3bIKa XUMUU;
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OIHCHIBATH CIIOCOOBI YCTPaHEHUS KECTKOCTHU BOJIbI U BBIIOJIHATH COOTBETCTBYIOLIUI UM XUMUYECKHM SKCIIEPUMEHT;
BBITIONHSATh, HAOMIOATh U OMKCHIBATh XUMHUYECKHA IKCIIEPUMEHT 10 PACO3HABAHWIO MOHOB BOJOPOJIa U aMMOHWUS, Cynb(dar-, kapOoHaT-, CHIMKAT-, (ocdart-,
XJIOpU/I-, OPOMHI-, NOIUI-UOHOB,;
AKCIIEPUMEHTAJILHO UCCIIEI0BATh CBOMCTBA METAJJIOB U UX COSAUHEHUH, PelllaTh IKCIIEpUMEHTANIbHBIE 3a/1a4k 10 TeMe «HemeTramiby;,
OMUCHIBATh XUMHUECKUHN IKCIIEPUMEHT C TTOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MJTU POJHOTO) SI3bIKA U SI3bIKA XUMHH,
MIPOBOJMTH PACUETHI [0 XUMUYECKUM (OpMyJIaM U YPaBHEHUSIM peakluid, MPOTEKAIOIINX C Y4aCTUEM HEMETAIJIOB U UX COSAMHEHUH.
MeTanpeamMeTrHbie pe3yJibTaTbl 00y4eHUs
VYyamuiics 10J1KeH ymems:
OpraHM30BBIBATH yUEOHOE B3aUMO/ICHCTBUE B TpyIIIe (paclpeAensiTh POJH, JOTOBAPUBATHCS APYT C APYTOM U T. 11.);
peABUACTh (IPOrHO3UPOBATH) MOCIEACTBHUS KOJIEKTUBHBIX PEIICHUM;
MMOHUMATh MTPUYMHBI CBOETO HEyCIeXa U HAXOAUTh CIIOCOOBI BBIX0/1a U3 3TON CUTYAIIHH;
B JIMAJIOTE C YYUTEJIEM YYHUTHCS BbIpaOaThIBATh KPUTEPUHU OIICHKU U OMPENETSATh CTENEHb YCHEITHOCTH BBIIOJTHEHHUSI CBOEH pabOThl U pabOTHI BCEX, UCXOM U3
HMMEIOIINXCS KPUTEPUEB, COBEPIICHCTBOBATH KPUTEPHUH OLICHKHU U TI0JIb30BaTHCSl UMHU B X0J1€ OIIEHKHU U CAMOOIICHKY;
OTCTauBaTh CBOIO TOUKY 3PEHUs, apTyMEHTUPYS €€;
MOATBEPKIaTh apTyMEHTHI (pakTamu;
KPUTHYHO OTHOCHUTHCS K CBOEMY MHEHHUIO;
CIIyIIaTh APYTUX, MBITAThCS IPUHUMATH IPYTYIO TOUKY 3pEHUS, ObITh TOTOBBIM U3MEHHUTH CBOIO TOUKY 3PECHHUS,
COCTaBJIATH pedepar 1o onpeaeneHHon hopme;
Tema 4. Opranunyeckasi xumus ( 4 4)

HCpBOHaLIaHI)HI)IC CBCIACHUA 00 OpTraHNYCCKUX BEIICCTBAX HepBOHaLIaJ'II:HI)Ie CBCIACHUSA O CTPOCHHUU OPTaHUYCCKUX BECIICCTB. yl"J'[GBO)IOpOI[I)II MCTaH, 3TaH, OTHUJICH.
Hcrounuku YriieBOaAOpPOaOB: HpI/IpOI[HLII\/’I ras, HC(I)TB, YroJb. Kncnopozlco,uepxcamne COCAUHCHUA: CIITUPThI (MeTaHOJ'I, OTaHOJI, FJ'II/II_IepI/IH), Kap6OHOBLIe KHCJIOTHI
(YKCyCHaH KHCJII0TAa, aMUHOYKCYCHas KUCJI0Ta, CTCApUHOBAsA U OJICHHOBAsA KI/ICJ'IOTI)I). buonornueckn BaxKHBIC BCIICCTBA: JXUPbI, I'NIFOKO034, Oenku. XUMHYECKOE
3arpsA3HCHUC 01<py>1<a}omel71 CpeAbl U €ro MocCJICACTBUA.

Tema S. IlpoexTHasi AeATENbHOCTH Yuyammxcs. (3 9)

XuMHs ciacaeT npupoay. XumMus 1 KocMoc. [lepciekTuBsl pa3BUTHS XUMHAA

MeTtanpeamMeTHble pe3yJabTaThbl 00y4eHus!

Yyamuiics 10JIKeH ymems:

OpPraHU30BBIBaTh YU€OHOE B3aUMOCHUCTBUE B IpyMIIe (pacnpeaessaTh POy, J0rOBapuBaTHCS APYT C IPYTOM U T. 11.);
MIPEIBUIETH (IIPOTHO3UPOBATH) MOCIEICTBUS KOJUNIEKTUBHBIX PELICHUN;

MTOHUMATh IPUYMHBI CBOETr0 HEycIeXa U HaXOJUTh CIIOCOOBI BHIXOJa U3 3TOM CUTYyallNH;
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B JIMAJIOTE C YYUTENIEM YUUTHCS BbIpaOAThIBaTh KPUTEPUU OLICHKH U OMPEAEIATh CTENEeHb YCHEIIHOCTH BBINOJHEHHS cBOel padOThl M pabOThI BCEX, UCXOs U3
MMEIOIINXC KPUTEPUEB, COBEPILEHCTBOBATh KPUTEPUH OLICHKH U I10JIb30BATHCS UMU B X0J1€ OLIEHKH U CAMOOLICHKH;

OTCTauBaTh CBOIO TOUKY 3PEHUS, apTyMEHTHUPYS €€;

MOATBEPKIaTh ApTyMEHTHI (pakTamu;

KPUTHYHO OTHOCUTBHCA K CBOEMY MHEHHIO;

CIIyIIATh APYTUX, MBITATbCSI IPUHUMATH IPYT'YI0 TOUKY 3pEHUsl, ObITh TOTOBBIM U3MEHUTH CBOIO TOUKY 3PEHHUS;

COCTaBJIATH pedepar 1o onpeaeaecHHon hopme;

Tema 5. O6001eHHe 3HAHMIT 10 XUMHUM 32 KYPC OCHOBHOI1 11K0.b1. [loaroropka

K rocyaapcrBenHoi uroropoii arrecrauuu (C'HA) (6 4)

[Tepuonnueckuii 3akoH u Ilepuoanyeckas cucrema xumuyeckux 3yemMeHToB [. Y. MenneneeBa. @U3NUECKUN CMBICT MOPSAKOBOrO HOMEpA AJIEMEHTA, HOMEPOB
MepUO/Ia U TPYIIbl. 3aKOHOMEPHOCTH M3MEHEHHsI CBOMCTB RJIEMEHTOB M MX COCIMHEHUU B MEpUOAAX M IPYIIAX B CBETE NPEICTABICHUN O CTPOCHUU ATOMOB
3JIEMEHTOB.

3HaueHue NePUOANYECKOro 3aKoHa. BUIbI XMMHUECKUX CBSI3E€H U TUIBI KPUCTAITMYECKUX PEIIeTOK. B3anMOCBs3b CTpOeHUS U CBOMCTB BemlecTB. Knaccudukanus
XUMHUYECKHUX PEaKIHii MO Pa3INYHbIM MPU3HAKaM (YHCIIO U COCTAB Pearupyromux U 00pa3yroIIuXcs BEIIeCTB; Halnune

rpaHullbl pazgena Qa3z; TemioBoi 3¢ ¢deKT; U3MEHEHUE CTeNeHeil OKUCIeHHWs aTOMOB; HCIOJIb30BAaHUE KaTalu3aropa; HampaBieHHe mMporekanus). CKOpocTh
XUMHUYECKUX Peakiuii U (akTopskl, BIUstoNue Ha Hee. OOpaTUMOCTh XMMHUECKUX PEAKINI U CIIOCOOBI CMEIIEHUSI XUMUYECKOTO PAaBHOBECHS.

[IpocTthie u cnokHBIE BelecTBa. MeTalbl M HeMeTasuibl. [ eHeThuecKue psiabpl MeTallia, HeMeTalla U MepexoJHOro Metaiia. OKCHIbIU THAPOKCHUIBI (OCHOBAHUS,
KHUCJIOTHI, aM(pOTEepHBIE TUIPOKCUBI), coiu. X cocTas, kiaccudukanus u 001ne XuMUYECKUE CBOMCTBA B CBETE TEOPUHU IJIEKTPOJIUTUUECKOM TUCCOIUAITUH.
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3. TemaTnueckoe IIAHUPOBAHUE C ONIPEACJICHUEM OCHOBHBIX BU/10B y‘leﬁHOﬁ ACATECJIBHOCTH YUYAllIUXCH.

8 kimacc
Tema TeMblI YPOKOB, BXoasgme | XapaKTepuCcTHKA BUA0B KoanuecTBo yacoB mo | KosnuecTBo 4acoB no
B JIaHHBIN pa3ae AeSITeJIbHOCTH Y4AIMXCS aBTOPCKOIl paboueii nporpamme
nporpamMmme
Bsenenue XuMHsT — HayKa O UCIIO0/Ib30BAaTh npu 6 6
BEIIIECTBAX, UX CBOMCTBAX U | XapaKTEPHUCTHUKE BEIIECTB

MIPEBPAILICHUSX.

IloHnsTHE O XUMHUYECKOM
3JeMeHTE U GOopMax ero
CYIIECTBOBAHUS:
CBOOOIHBIX aTOMax,
MPOCTHIX U CIIOAKHBIX
BEIIleCTBaX

[IpeBpatieHus BEMECTB.
OTnnune XUMUYECKHUX
peaxiuit oT GU3NYECKUX
siBieHui. Poib XumMuu B
’KM3HU YE€I0BEKA.

Kpartkue cBenenus us
WCTOPUY BO3HUKHOBEHHS U
pa3zBuTus xumuu. llepuon
anmxumuu. [Torstre o
¢dmrocopckom KamHe.
Xumus B XVI B. Pa3zButne

MOHATHUA: «ATOM», «MOJICKYJIa»,
«XUMUYCSCKHUI QJIEMCHT,
«XUMUYCSCKHUI 3HaK, HWIHW CHM-
BOJI», «BCHICCTBO», «IpOCTOC
BCHICCTBO», «CJIOKHOC

BEII[ECTBOY», «CBOMCTBA BEIIICCTBY,

(XHUMHUYCCKUEC SIBJICHUS,
(((I)I/BI/I‘ICCKI/IG SIBJICHUS,
((KOB(I)q)I/ILII/IeHTH», MHACKCHI»,
«OTHOCHUTCIIbHAs aTOMHas
maccay, «OTHOCHUTCIIbHAaA

MOJICKYJIApHad MacCa», «MacCOBast
J0JIA 3JIEMCHTA»,
3HATh. npeaAMCThBL HN3YUCHUA
CCTCCTBCHHOHAYYHBIX
JUCIIMITIIIMH, B TOM YHCJIC XHUMUU,
XHUMHWYCCKUC

Ha3BaHUA U IPOU3HOUICHUC,

CHUMBOJIbI, ux
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xumuu Ha Pycu. Ponp
OTEUECTBEHHBIX yUCHBIX B
CTAaHOBJICHUU XUMHYECKOM
HayKu - pabotsl M. B.
JIlomoHOCOBA,

A. M. bytneposa, /. U.
Meunneneesna.

Xumudeckass CHMBOJIMKA.
3HaKH XUMHYECKHX
3JIEMEHTOB U
MIPOUCXO0XKJICHUE UX
Ha3BaHUM. XUMHYCCKHE
dbopmynsl. UHIEKCH 1
KO3 PHUITUEHTBI.
OTHOCHUTEIbHBIC aTOMHAS 1
MOJIEKYJIIpHAsi MACCBHI.
PacueT MaccoBoii gonu
XHUMHYECKOI0 3JIEMEHTA I10
dbopmyIie BemecTna.

[Iepnonnueckas cucrema
XAMHYECKHUX 3JIEMEHTOB /.
H. MenpneneeBa, ee
CTPYKTYpa: Majble U
OOJBIINE TEPHOIBI, TPYIIIIHI
Y OATPYIIIHI (TJaBHAs U
noOouHas). [lepuonnueckas
cucTeMa Kak CIIpaBOYHOE
nmocoOue JIsi OTydIeHUSI
CBEJICHNH 0 XUMHYECKHX
JJIEMEHTAX.

Pacuernble 3agaum. 1.

KJIaccu(UIUpoOBaTh BEUIECTBA IO
COCTaBY Ha IIPOCTBIE U CIIOKHBIE;
pasziuMyaTh: TeNa W BEUIECTBA;
XUMHUYECKUN AJIEMEHT U MPOCTOE

BEIIECTBO;
OTHCHIBATH: dbopMbI
CYILECTBOBaHUS XUMHYECKUX

AJIEMEHTOB (CBOOOJHBIC aTOMBI,
MPOCThIE BEIIECTBA, CJIOXHBIC
BEILIECTBA); TaOIMYHYIO (opMy
[Tepuoanueckoit CUCTEMBI
XUMUYECKHUX 3JIEMEHTOB;
MOJIOKEHUE DJIEMEHTa B TaOJIuUIe
. W. MenneneeBa, uCnoyb3ys
MOHITHUSL <«TIEPUOI», «TPYIIay,
«TJ7aBHAs MOJATPYIIa,
«1moboyHas MOATpYyHIaY;
CBOIicTBa BewIeCTB (TBEPHBIX,
KUJKUX, Ta3000pa3HbIX);
OOBSACHATH CYIIHOCTb
XUMUYECKUX SIBIIEHUU (C TOYKH
3pE€HUsI ATOMHO-MOJIEKYJISIPHOTO
YVU€HHUs) M HMX MPHUHIMUIHAAIHHOE
OTJINYHKE oT buznyeckux
SIBIICHUI;

29



Haxoxnenne
OTHOCHUTEJIBHON
MOJIEKYJISIPHOM MACChI
BELIECTBA I10 €T0
XUMU4ecKor hopmyie. 2.
Boruncnenne maccoBoi
JIOJTU XUMUYECKOTO
3JIEeMEHTa B BEIECTBE 110
ero ¢popmyre.
IIpakTHyeckas padora Ne
1
2. IlpaBuna TeXHUKH
0€30MacHOCTH TIpU
pabore B
XUMHUYECKOM
kabunere. [Ipuembl
oOparieHus ¢
1a00paTOpHBIM
o0opyI0BaHUEM U
HarpeBaTeIbHBIMU
npudopamu.

ATOMBI XUMHUYECKUX
3JIEMEHTOB

AToMmBbI Kak popma
CYIIIECTBOBaHUS
XUMHUYECKHUX DJIEMEHTOB.
OCHOBHBIE CBEICHUS O
CTPOEHHUH aTOMOB.
JlokazaTenbCcTBa CIOKHOCTH
cTpoeHust aTOMOB. OTIBITHI
Pezepdopna. [lmanerapuas

HCII0JIb30BaTh npu
XapaKTEPUCTUKE aTOMOB ITOHATHS:
«IIPOTOHY, CHEUTPOH?,
«QIEKTPOHY, «XUMHYECKUI
AIEMEHT», «MAacCOBOE YHUCIIO»,
«H30TOM», «JIEKTPOHHBIN CIION,
«3HEPreTUYeCKui YPOBEHBY,

10

10
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MO/IeJIb CTPOCHHS aTOMa.

CocraB aTOMHBIX sIep:
IIPOTOHBI U HEUTPOHBI.
OTHOCUTEIbHAS aTOMHAs
Macca. Bzaumocss3b
MOHATUH TIPOTOHY,
CHEUTPOHY,
«OTHOCHUTEJbHAsI aTOMHAs
Macca.

HN3menenue yucna
MIPOTOHOB B fAJIPE aTOMA -
00pa3oBaHNE HOBBIX
XUMUYECKUX DJIEMEHTOB.
W3meHenue uncia
HEUTPOHOB B siIpe aToma -
o0Opa3oBaHHe U30TOIMOB.
CoBpeMeHHOE onpeieTIeHue
MOHSTUS «XUMHYECKUN
aneMeHT». M30Tonbl Kak
Pa3HOBUJIHOCTH aTOMOB
OJTHOTO XUMHUYECKOTO
AJIEMEHTa.

OnextpoHsl. CTpoeHune
AIIEKTPOHHBIX 000JI0UYEK
ATOMOB XUMHYECKHUX
anemeHToB Nel-20
MEPUOJUYECKON CUCTEMBI
. . Menneneena.
[TonsiTHE O 3aBEPIIEHHOM U
HE3aBEPIICHHOM
AJIEKTPOHHOM CJI0€

«QIEMEHTBI-METAILIBI»,
«QIIEMEHTBI-HEMETAJIIBLY; npu
XapaKTEpUCTUKE BEIIECTB
MOHSATHUS «MOHHAs CBSI3bY,
«UOHBI», «KOBaJICHTHasI
HEToJsIpHast CBSI3bY,
«KOBaJICHTHAasl MOJISIPHAsl CBS3b»,
«BQJIEKTPOOTPULIATEIBLHOCTHY,
«BAJICHTHOCTbY», «METaNIn4yecKas
CBSI3bY;

ONMCHIBaTh COCTaB U CTPOEHUE
aTOMOB JIEMEHTOB C MOPSAKOBBI-

MU HOMEpamMHu 1—20 B
[Tepuoauueckoit CHCTEME
XUMHYECKUX dieMeHToB . H.
Menpaeneena;

COCTaBIISITh CXEMBI

pacnpeziefieHusi 3JIEKTPOHOB IO
AIIEKTPOHHBIM CII0SIM B
AJIEKTPOHHOU O000JIOYKE aTOMOB,;
CXeMbl  00pa30BaHMS  pa3HBIX
TUIIOB XUMUYECKOU CBSI3U
(MOHHOM, KOBaJCHTHOMW, MeTa-
JTNYECKON );

OOBSCHSTH 3aKOHOMEPHOCTHU
W3MEHEHUSI CBOMCTB XUMHYECKUX
AJIEMEHTOB (3apsnoB sanep
aTOMOB, 4HCJIa DJJIEKTPOHOB Ha
BHEIIHEM  JJIGKTPOHHOM  CJIO€,
YHUCIIO 3arOTHSAEMBIX
ANEKTPOHHBIX  CIIOEB,  PaaUyC
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(9HEpPreTHYECKOM YPOBHE).
IIepuonnueckas cucrema
XUMHYECKHX 3JIeMEHTOB /JI.
N. MenpeneeBa u CTpoeHHE
aTOMOB: (hU3HUECKUN
CMBICI TOPSIAKOBOTO
HOMeEpa dJIeMEHTa, HoMepa
IpyNIbl, HOMEpa Mepuoa.

W3menenue uncna
AJIEKTPOHOB Ha BHEIIHEM
AJIEKTPOHHOM YpPOBHE aToma
XUMHYECKOI'0 DJIEMEHTA -
oOpaszoBaHue
MOJIOKUTEIbHBIX U
OTPHUIATENILHBIX HOHOB.
Hounbl, 00pa3oBaHHbIC
aToOMaMH METaJJIOB U
HeMeTasuloB. [IpudnHsI
M3MEHEHHUS MeTaTTNYECKUX
U HEMETAJUIMYECKUX
CBOMCTB B IIEpHOJAX U
rpynmnax.

OO6pa3oBanue OMHAPHBIX
coequnenuii. [Tousitue 06
MOHHOM CBs3U. CxeMbl
00pa3oBaHMUsI MOHHOM CBSI3HU.

BsauMopeiictBe aToMOB
XUMHYECKHX  DJIEMEHTOB-
HEMETAJIJIOB MEXAY CO00M -
o0pa3oBaHHE JIBYXaTOMHBIX
MOJIEKYJI TIPOCTBIX BELIECTB.

aToma, 3JIEKTPOOTPULIATEITHLHOCTD,
METAJNINYECKUEe U HeMeTaJlInye-
CKHE CBOICTBa) B IEpUOAAX U
rpynnax (IJIaBHBIX IOATPYIIIAX)
[Tepuoanueckoit CHUCTEMBEI
XuUMUYecKux djemeHtoB J[. U.
MenneneeBa € TOYKH 3pECHUS
TEOPUU CTPOEHHUS aTOMa;
CpaBHMBAaTh CBOHCTBa aTOMOB
XAMHYECKHX 3JIEMEHTOB, HAXO/Is-
IIMXCS B OJIHOM TEpPUOAC WU
TJIAaBHOM MOJTPYIIITE
[Tepuoanueckoit CHCTEMBI
xAuMuyecknx osnemeHtos . W.
MenneneeBa  (3apsaoB  suep
aTOMOB, 4YHCJIa OJJIEKTPOHOB Ha
BHEIIHEM  DJIEKTPOHHOM  CIIO€,
YUCIIO0 3aIOTHSEMBIX
AJIEKTPOHHBIX  CIIOEB,  PaanyC
aToma, DJIEKTPOOTPUIIATEIBHOCTb,
METAJNTNYECKHe u
HEMETaJNIMYE€CKHE CBOMCTBA);
JlaBaTh XapaKTEPUCTUKY
XUMHUUYECKHUX OJJIEMEHTOB IO UX
nonoxxenuro B Ilepuoanueckoit
CHCTEME XHMHUYECKUX DJIEMCHTOB
. . MenneneeBa (XMMHUYECKUH
3HaK, MOPSIIKOBBIN HOMEp,
nepuoj, Tpylma, M[OArpyIa,
OTHOCHUTEIIbHAs aTOMHas Macca,
CTPOEHHE aToMa — 3apsija sjpa,
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KoBasleHTHass  HenoJsApHas
XUMHUYECKas CBS3b.
ONEeKTPOHHBIE "
CTPYKTYpPHBIE (HOPMYIIBI.
BsaumogeiictBue aTtoMoB
XUMHUYECKHX  3JIEMEHTOB-
HEMETAJJIOB MEXAY CO00i -
oOpaszoBaHue OMHAPHBIX
COCIMHEHUN  HEMETaJlIOB.
DIIEKTPOOTPULIATELHOCTb.
[ToHsiTHE O KOBAJIEHTHOM
IIOJISIPHOM CBSA3H.
B3anmoneiictere atomoB
XUMUYECKUX HIIEMEHTOB-
METAJIJIOB MEXAY COOOi -
oOpaszoBaHue
METaJUIMYECKUX
kpucrtaios. [Ionarue o
METAJUTUYECKOMN CBSI3H.
Jemoncrpauuu. Moaenu
ATOMOB XUMHYECKHUX
anemeHToB. [lepuoanueckas
CHUCTEMa XMMUYECKUX
snemenToB /I. W.
Menpeneena

YHUCJIO NPOTOHOB U HEUTPOHOB B
a1pe, o0llee YHUCIO 3IIEKTPOHOB,
pacupeneneHue JJIEKTPOHOB 110
AIIEKTPOHHBIM CJIOSIM);
ONpeleNsATh TUIl  XUMHUYECKOU
CBs3M 110 opMyJie BEIIEeCTBa;
MPUBOAUTH IPUMEPHI BEIIECTB C
pa3HBIMU THUIIAMH XUMHUYECKOH
CBSI3U;

XapaKkTepU30BaTh MEXaHU3MBbI
00pa3oBaHusi KOBAJIEHTHOMN CBS3HU
(oOMeHHBIN), HWOHHOM  CBS3H,
METaJTNYECKOM CBSI3H;

[IpocTele BemecTBa

[Tonoxxenne MeTaioB 1
HEMETaJIOB B
MIEPUOIUYECKON CUCTEME
XUMHYECKHUX JIEMEHTOB JI.
N. Menneneesa.
Baxueiimue npocrsie

HCIIOJIb30BaTh pu
XapaKTEePUCTUKE aTOMOB
TTOHSITHUS: «TIPOTOHY,
«HEUTPOH», <QIEKTPOH,
«XUMUYECKUI AIEMEHT,

«MacCCOBOEC YHUCIIO», «U30TOII»,
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BEIIECTBA - METaJLIbI:
JKeJe30, alIFlOMUHUH,
KaJIbLIMIA, MAarHHUI, HATPHIA,
kanuit. O0mue Gusndeckre
CBOICTBa METAJIJIOB.
Baxneriue npocteie
BEIISCTBA - HEMETAJLIIbI,

06p330BaHHBIe aToMaMu

KHCIIOPO/Ia, BOAOPOIa,
asoTa, cepsl, Gocdopa,

yraepoaa. CriocoOHOCTh

ATOMOB XUMHYECKHUX
AJIEMEHTOB K
00pa3oBaHUIO
HECKOJIbKUX MPOCTHIX
BEIIECTB - AJJIOTPOTIHSL.
AmoTponHsie
Mo uUKaIIH
Kucioposa, pocdopa u
osioBa. Merayumnueckue
1 HEMETaJUIMYeCKHe
CBOMCTBA MPOCTBIX
BEILECTB.
OTHOCUTENBHOCTD
JIeTIeHUS] TPOCTHIX
BEILECTB HAa METAJUIbl U
HEMeTaJUTbL.
[Tocrosannas
ABorajipo. KonnuectBo
BemecTa. Moiib.
Momnspnas macca.

«QJICKTPOHHBIN CJIOMY,
«QHEPreTUYECKUNA  ypPOBEHBY,
«3JIEMEHTBI-METAILIbI»,

«3JIEMEHTBI-HEMETAIIIBI»; MPHU
XapaKTEePUCTUKE BEILIECTB
MOHATHUSL  «MOHHAsl  CBS3bY,

«HMOHBI», «KOBAaJICHTHAas
HEIOJIsApHAasd CBA3b»,
«KOBAJICHTHAasA oJsIpHasi
CBA3b», «OBJICKTPOOT-
pUIaTCIbHOCTL),
«BaJICHTHOCTDB),

«METaJUTMYECKasl CBI3bY;
OIKCHIBATh COCTaB U CTPOCHUE
aToOMOB 3JICMEHTOB c
MOPSIKOBBIMU HOMEpaMu 1—
20 B Ilepnonnueckoii cucreme
XUMHYECKUX dJ1eMeHTOB /. U.
Menneneena;

COCTaBJIATh CXEMBI
pacrpeneneHus  JIEKTPOHOB
MO0 DJIGKTPOHHBIM CJIOSM B
AIIEKTPOHHON o0oJouKe
aTOMOB; CXEMbl 00pa30BaHUSA
pa3HBIX THUIIOB XHUMHUYECKOU
CBsI3U (MOHHOM, KOBAJICHTHOM,
METaJUTMYECKOMN );

OOBSACHATHP 3aKOHOMEPHOCTHU
U3MEHEHHUS CBOICTB
XAMHYECKHAX 3JIEMEHTOB
(3apsIoB AEp aTOMOB, YHCIIA
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MoutsipHbIii 00beM
ra3000pa3HBIX BEIIECTB.
Kparnbie eqununbl
KOJINYECTBA BEILIECTBA
— MHUJUIAMOJIb ¥
KHJIOMOIJIb,
MUJUTUMOJIIpHAs U
KHJIOMOJISIPHAsT MacChl
BEILIECTBA,
MUJUTMMOJIIPHBIN U
KHJIOMOJISIPHBIN 00BEMBI
ra3000pa3HBIX BEIIECTB.

PacueTsi ¢
HCIIOJIb30BaHHEM
MTOHSATHH «KOJIMYECTBO
BEIIIECTBAY, «MOJISIpHAs
Maccay, «MOJISIPHBIHA
00BEM Ta30BY»,
«IOCTOSTHHAS
ABoraapo.

Pacyernble 3axaumn.
1. Beruucnenne
MOJISIPHON MacChl
BEILIECTB IO
XUMHYECKUM
dbopmynam. 2. Pacuerst
C MCIIOJIb30BaHUEM
MMOHATHH «KOJUICCTBO
BEIIIECTBAY», «MOJISIpHAs
Maccay, «MOJISIPHBIN
00BEM Ta30BY»,

AJIEKTPOHOB  HA  BHEIIHEM
AJIEKTPOHHOM  CJIO€, YHCJO
3aMoJHSAEMBIX  3JICKTPOHHBIX
CJIOEB, panuyc aToma,
AJEKTPOOTPHUIATEIIBHOCTb,
METaJUIMYECKUE u
HEMETAJJINYEeCKHE CBOICTBA)
B Iepuojax U  rpynmax
(TIaBHBIX MOArPYIIax)
[Tepuoanueckoit CHCTEMBI
XUMHYECKUX 3jiemeHToB /. U.
MeHneneeBa ¢ TOYKU 3pPEHUS
TEOPHUH CTPOCHUS aTOMa;
CpaBHUBATh CBOMICTBAa aTOMOB
XUMHUYECKUX 3JIEMEHTOB,
HaxOSIIUXCS B OJIHOM
nepuojie WA TJIaBHOM
noarpynme  Ilepuogmueckon
CHUCTEMBI XUMHUYECKHUX
anemenToB J[. . Menneneena
(3aps0B sAIEep aTOMOB, YMCIa
AJIEKTPOHOB  HA  BHEIIHEM
AJIEKTPOHHOM  CJIO€, YHCIIO
3aMOJHSAEMBIX  3JEKTPOHHBIX
CJIOEB, paaunyc aToma,
ANEKTPOOTPHULIATENBHOCTb,
METaJUTHYECKUE "
HEMETaJUTMYECKUE CBOMCTBA);
JlaBaTh XapaKTEPUCTHKY
XUMHUYECKHUX AJIEMEHTOB TI0 MX
MOJIOKEHUIO B
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«IOCTOSTHHAsA
ABoraapoy.
JdemMoHcTpanuu.
Hexoropsie MmeTamibl 1
HEMETaJUIbI
KOJIMYECTBOM BEIIECTBA
1 mons. Moxaenb
MOJIIPHOTO 00BeMa
ra3o00pa3HbIX BEIIECTB

[Tepuoanueckoit cucTeMe
XAUMUYECKUX aieMmeHToB /. 1.
MenneneeBa (xumMuueckui
3HAaK, [OPSAAKOBBIA HOMED,
nepuoj, Tpynmna, MOArpymnima,
OTHOCHUTEJIbHAA aTOMHast
Macca, CTpOEHUE aToMa — 3a-
pAn SApa, YUCIO MPOTOHOB U
HEHUTPOHOB B sape, obiiee
YHUCIIO 3JIEKTPOHOB,
pacmpeneneHue  3JIEKTPOHOB
I10 3JIEKTPOHHBIM CJIOSIM);
ONPENETATh THI XUMUYECKOMN
CBs3M 110 (opMyJie BEIIECTBa;
MPUBOAUTH TPUMEPHI BEIIECTB
c pa3HbIMU TUTIAMH
XUMHUYECKOH CBS3H;
XapaKTEpPU30BaTh MEXaHU3MBbI

o0pazoBaHUs
Coenunenust CrerneHb OKUCIEHUS. 14 14

XUMHYECKUX AJIEMEHTOB | OrpesesieHne CTeIeHN Hcnons3oBath npu
OKHCJIEHHS DJIEMEHTOB 110 XapaKTePUCTHKE BEIIECTB
XUMHYECKOH opMmyIie MOHSATHS: «CTEMEHb OKHUCICHHIY,
coequHenusa. CocTaBlIeHHE | «BaJICHTHOCTEY, «OKCHIBI»,
dbopMyn OMHAPHBIX «OCHOBAHMY, IIETOYH Y,
COEeIUHEHNH, OOLIHIA «KadeCTBEeHHAs peaKuus»,
croco0 ux Ha3bIBaHUS. «AHJTAKATOP, «KHCIIOTEI»,
bunapHbie coenHeHUs KKHUCJIOPOJICOJEPIKAIINE
OKCH/IbI, XJIOPHU/IBI, KUCJIOTBIY, «OEeCKHUCIOPOTHBIE

cynb(huIbl U Ap.
CocraBnenue ux ¢popmy.

KHCJIOTBD», «KHCJIIOTHad cCpeaar,
«HIej1o4yHas cpeaa»,
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IIpencraBuTenu OKCUAOB:
BO/JIa, YTJIEKUCIIbIN Ta3 U
HEralleHast U3BeCTh.
IIpencraBurenu geTydnx
BOJIOPOJHBIX COCIMHEHH:
XJIOPOBOJIOPOJ U aMMHAK.

OcHoBaHus, UX COCTaB U
Ha3BaHus. PacTtBopuMoCTh
ocHoOBaHuil B Boxe. Tabnuma
PacTBOPUMOCTH
TUJPOKCHJIOB U COJIEH B
BoJie. [IpencraBurenu
LIEJI0YEH: TUIPOKCHIBI
HaTpHs, KaJaus U KaJbLHUs.
[ToHsiTHE O KAYECTBEHHBIX
peakuusax. UHaukaTopsl.
M3MeHeHne OKpacku
WHJUKATOPOB B IIEJIOYHON
cpene.

KwucmoTsl, mx cocTaB u
Ha3BaHus. Knaccudukanus
kucnort. [Ipencrasurenn
KHCJIOT: CEPHasl, COJITHAs U
azoTHas. MI3meHeHue
OKpPAacKH MHJUKATOPOB B
KHUCJIOTHOM cpenie.

Conm kak MNpPOU3BOJHBIC
KHCIIOT M OCHOBaHMM. MXx
COCTaB u Ha3BaHMUSL.
PactBopuMocTe comeir B
BOJIE. IIpencraBurenu

«HEWTpaJIbHas cpefa», «IIKaja
pH», «coum», «amMop¢HbIe
BEUIECTBA»,  «KPUCTAJINYECKUE
BEUIECTBA»,  «KpUCTAJNINYECKas

pelrieTkay, «HOHHAsS
KPHCTAJUTHYECKAsI perieTka,
«aToMHas KPHCTAJUTHYECKAs
perieTkay, «MOJICKYIIIpHAs
KpHCTAJUTHYECKasT perieTka,
«MeTaTHYeCKast
KPUCTAJUTHIECKast peleTKay,
«cMecHy;

KJIAaCCU(PUITUPOBATH CIIOXKHBIC

HEOpPraHMYECKHe BEIECTBa MO CO-
CTaBy Ha OKCHJBI, OCHOBaHUA,
KHCIIOTBI U COJH; OCHOBaHUA,
KHUCIIOTHI u conu o
PacTBOPUMOCTH B BOJIE; KHUCIIOTHI
[0 OCHOBHOCTH U COJCPKAHHIO
KHCIIOPOa;

OTIPEJICIIATh MPUHA]ICKHOCTH
HEOPraHMYECKUX  BEHIECTB K
OJIHOMY U3 H3YYEHHBIX KIJIAaCCOB
(OKcHIBI, TETy4he BOJIOPOIHBIE
COETMHEHUS, OCHOBaHWUS,
KHCJIOTBI, COJTH) 110 (hOPMYIIE;
OIMCHIBATh CBOWMCTBA OT/CIHHBIX
MpeACTaBUTENeH  OKCHAOB  (Ha
puMepe  BOJBI,  YIJICKUCIIOTO
raza,  HerameHoW  H3BECTH),
JETYIHX BOJOPOTHBIX

37



COJICH:  XJIOpUZ  HATpud,
KapOoHaT u docdar
KaJIbITHUS.

AmopodHbIe u
KPUCTAIITNYECKHE
BEIIIECTBA.
MexMOJIeKyIISIpHbIC
B3auUMOJICUCTBUSL. Tuner
KPUCTAIIMYECKUX PEIIETOK:

HOHHA, aToOMHas,
MOJICKYJISIpHAS u
MeTaJlJInYeCcKasl.

3aBUCUMOCTH CBOICTB
BEILIECTB oT THIIOB

KPUCTAJUIMYECKUX PEIIETOK.
BemectBa

MOJIEKYJISIPHOTO u
HEMOJIEKYIISIPHOTO
CTPOCHUSI. 3aKkoH

MMOCTOSHCTBA COCTaBa JIJjIA
BEIIECTB  MOJIEKYJIIPHOTO
CTPOEHHSI.

YucTele BelmecTsa U
cMmecu. [Tpumeps! KuAKUX,
TBEPABIX U Ta3000pa3HbBIX
cMmecert. CBOMCTBA YHCTHIX
BEIIeCTB U cMecel. 1x
cocTtaB. MaccoBas u
o0beMHas JOIU
KOMIIOHEHTA CMECH.
PacueTsl, cBI3aHHBIC C

COCIMHEHU N (Ha npuMmepe
XJIOPOBOJIOPOJIa U aMMHAKa),
OCHOBaHUH (Ha npuMepe
TUAPOKCUIOB HATpUS, KauHs U
KaJIbIIMs), KHUCJIOT (Ha MpuMepe
CEepHOM KHCJIOTHI) WU coyied (Ha
npuMepe  XJiopuga  HaTpus,
kapOoHaTa Kamblms, ¢ocdara
KaJIbIIHS ),

OTpEACNATh  BAICHTHOCTH U
CTCTICHh OKHCJICHHSI JJICMCHTOB B
BEIIICCTBAX;

COCTaBJISATH (DOPMYJIBI  OKCHUJIOB,
OCHOBaHUM, KHUCIOT U COJIEH IO
BAJCHTHOCTSIM M CTEHEHSIM
OKHUCJICHHUS DJIEMEHTOB, a TaK¥Ke
3apsaM HWOHOB, YKa3aHHBIM B
Ta0IUIlE PACTBOPUMOCTH KHUCIIOT,
OCHOBAHHI H COJICH;

COCTaBIISITh HA3BaHUS OKCHUJIOB,
OCHOBAHMH, KHCIOT M COJICH;
CpaBHHMBATh  BaJEHTHOCTh U
CTENEeHb  OKUCJICHHS; OKCHUIBI,
OCHOBaHUs, KUCJIOTHl U COJH IO
COCTaBy;

HCIIOJTh30BaTh Ta0IUILy
PacTBOPUMOCTH JUISI OTIPEIICIICHUS
pPacTBOPUMOCTH BEIIECTB;
YCTaHABIINBATh TCHETHYECKYIO
CBSI3b MEXJIY OKCHIOM W THJIPO-
KCUJIOM W HA00O0pOT; NMPUYUHHO-
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HCIIOJIb30BAHUEM HOHSITUS
JIOJISL.

Pacuernsbie 3agaumn. 1.
Pacuer maccoBoii u
00BEMHOIT 10oIEH
KOMIIOHEHTOB CMECH
BemecTs. 2. Beruncnenne
MAacCOBOM J0JIM BEIIECTBA B
pacTBOpeE MO U3BECTHOM
Macce pacTBOPEHHOTO
BEIISCTBA U Macce
pactBopuTes. 3.
Brrunciaenue macchl
pPacTBOPSEMOTO BEIIECTBA U
pacTBOpHUTEIIS,
HEOOXOIUMBIX IJIS
MPUTOTOBJIEHUS
ONPEAECICHHON MacChl
pacTBOpa ¢ U3BECTHOM
MacCOBOM JoJeH
pacTBOPEHHOTO BEIIECTRA.

JdemoncTpanuu.
OO0pa31bl OKCHIOB, KUCIIOT,
OCHOBAHUM M COJICH.
Mogenu KpUCTAIITUYECKUX
PEIIETOK XJIOpU/Ia HATPHS,
ajMasa, OKCHJa yriepoja
(V). B3psiB cmecu
BOJIOPO/Ia C BO3TYXOM.
Crioco0sI pazaeneHus
cMecel, TUCTUILISAIUS

CIIEJICTBEHHBIE  CBSI3U  MEXAY
CTPOEHUEM aToMa, XUMHUYECKOM
CBS3bIO U TUIIOM
KPUCTAJUIMYECKOU peLeTKu
XUMHUYECKHUX COCIMHEHU;
XapaKTepu30BaTh aTOMHBIE,
MOJIEKYJISIDHBIE, VOHHBIE
METAJTINYECKUE KPUCTATUINYECKUE
pelIeTKH; Cpely pacTBopa ¢
IIOMOIIBIO IIKais! pH;

IPUBOJIUTH IPUMEPHI BELIECTB C
pa3HbIMM  THUIIAMU  KPHUCTAJUIM-
YECKOM PEIIETKH;

OpOBOJIUTH  HaOMIONEHUS  3a
CBOICTBaMH BEIIECTB U
ABJICHUSIMH, HPOUCXOIAIIMMHU C
BELIECTBAMY;

coOmoaTh TpaBUia  TEXHUKH
0€30MacHOCTH TMpH IPOBEIECHUU
HaOII0JIEHUH U OIBITOB;
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BOJIBI.
JlaGopaTopHbIe ONbITHI.
1. 3nakoMcTBO ¢ 00pa3aMu

BELIECTB Pa3HbIX KIJIACCOB.

2. Paznenenue cMecei.
IIpakTnyeckass padora Ne
2

Ouncrka 3arpsI3HEHHOMN
MOBaPEHHOU COJIH.
IIpakTnyeckas padora Ne
3

[IpuroroBnenne pacrTBopa
caxapa U  oOIpejesieHue
MaccoBOM JIOIM €ro B
pacTBope.

N3menenus,
MIPOUCXOSIINE C
BEIIECTBAMU

IlonsaTue sABICHUN Kak
W3MEHEHUH, TPOUCXOISAIINX
C BellleCTBaMU. SIBIeHU,
CBSI3aHHBIC C M3MCHECHUEM
KPHUCTAJUIMYECKOTO
CTPOEHUS BEUIECTBA MPHU
IMOCTOSTHHOM €TI0 COCTaBe,
dbuznyecKue SIBICHUS.
dusnyeckue SBICHUS B
XMMMU: JUCTUILIAIUA,
KpHUCTaJUIM3aLlKs,
BBIITAPUBAHUE W BO3TOHKA
BECIIIECTB,
HeHTpudyrupoBaHue.

KnaccugunupoBarh xuMudeckue
peakuuu IO YHUCIYy MU COCTaBY
HCXOJHBIX BELIECTB U MPOAYKTOB
peakuuu; TemnjaoBoMy 3 deKTy;

HaIpaBJICHHUIO MMPOTCKAHUA
pEaKINK; yJacTHIO KaTalnu3aTopa;
WCIIOJIH30BATh Ta0IHUITy

pacTBOPUMOCTHU JIA OMPECACIICHUA

BO3MO>KHOCTH MPOTEKAHUS
peakuuit oOMeHa;
AIIEKTPOXUMUYECKUN pan
HaIpsHKEHUN (axTUBHOCTH)

METAIJIOB JJIA OIPECACIICHUA
BO3MOXXHOCTH IMPOTCKAHUA

11

11
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SBneHus, CBA3aHHBIE C
M3MEHEHHUEM COCTaBa
BELIECTBA, - XUMUYECKUE
peaxuuu. [Ipusnaku n
YCIIOBUS IPOTEKAHUS
XUMUYECKHUX PEaKLIUM.
[TonsiTre 06 5k30- U
SHIOTEPMHUUYECKHUX
peakuusx. Peakuun
rOpeHusl KaK YaCTHBIN
CiIy4yal SK30TEpMHUYECKUX
pEaKLHii, MPOTEKAOIINX C
BbIJIEJICHUEM CBETA.

3aKOH COXpaHEHUsI MacChl
BEILECTB. XUMHYECKHUE
ypaBHEHUs. 3HAUCHHE
MHJEKCOB U
KOA((HUITUEHTOB.
CocraBnenue ypaBHeHUI
XUMHYECKHUX PEAKIIHN.

Pacuersl o XumMu4eckum
ypaBHEeHUsIM. Pemenue
3a/1a4 Ha HAXOXK/JEHUE
KOJIMYECTBA BEILIECTBA,
Macchl UM 00bemMa
MPOJIYKTa PEAKLUU 110
KOJIMUECTBY BEIIECTBA,
Macce Ui 00beMy
HCXOJJHOTO BELIECTBA.
Pacdersl ¢ ncnonp3oBaHrEM
MOHSTHUS «10JIs1», KOr/Aa

peakuuii MEXIy MeTajulaMd |
BOJHBIMH PACTBOPAMHU KHUCIOT U
COJICH;

Ha0JII01aTh i OITMCHIBATh
MPU3HAKK M YCJIOBHUS TEUECHHS
XUMHUYECKUX pEeaKkUuuid, JesaTh
BBIBOJIBI HAa OCHOBAaHUM aHaIW3a
HaOJIOZICHUH 32 SKCIIEPUMEHTOM;
MPOBOJUTH pacyeTbl 1o
XUMUYECKUM  YpaBHEHHUSM  Ha
HAaXO0XKJCHHUE KOJIMYECTBA, MAacChI
WM o0beMa NpPOAYKTa peaKluu
M0 KOJIMYECTBY, Macce WIH
00BEMy HCXOJHOTO BEIECTBA; C
HCITOJIb30BaHUEM MTOHATHUS
«IOTIS, Korja HCXOTHOE
BEILECTBO JaHO B BUJE pacTBOpa C
3aJaHHOU MaccoBOH noiuen
pPacTBOPEHHOrO BEUIECTBA WJIU
COAEPKUT ONPENCIICHHYIO JOJII0
IIpUMeECEH.
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HCXOJIHOE BEIIECTBO JIaHO B
BHJIE pacTBOPA C 3aJaHHOU
MacCOBOH A0Jen
pacTBOPEHHOI'O BELIECTBA
WJIU COJIEPIKUT
OTIpEIeNICHHYIO JIOJIIO
MpUMeceH.

Peakuuu paznoxeHus.
[TonsiTue o ckopocTu
XAMHYECKHUX PEaKIUM.
Karanusatopsl. DepMeHTHI.

Peakuuu COCIMHCHUSI.
Karanutuueckue "
HEKATaAJIUTUUECKHE

peakuuu. OOpatumble U
HEoOpaTHMBbIE PEAKIIHH.
Peaxnuu 3aMEILCHHUS.
ONEKTPOXUMHYECKUH  psf
HaIpsOKEHUH METAIIJIOB, €0
HCIIOJIb30BaHUE JUTSt
IIPOTHO3UPOBAHUS
BO3MOXHOCTH MPOTCKAHHUA
peakuyii MeXay MeTalaMU
U pacTBOpaMU  KHUCIOT.

Peakuun BBITECHEHUS
OJIHUX METaJIOB u3
pacTBOpPOB ux coJieit

JIPYTUMU METaJTIaMH.
Peakmun oOmena. Peaxium
HEeUTpalu3anud. Y CIOBUS
MPOTEKaHUs peakuuii
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obMeHa B pacTBOpax o
KOHIIA.

TUIb XUMHYECKUX
peaxuui (1o Npu3HaKy
«YHCIIO U COCTaB UCXOIHEIX
BEIIIECTB U MTPOJIYKTOB
peaKIMmy) Ha IPUMEPE
CBOMCTB BOJEI. Peakiins
Pa3IOKECHUS - DJICKTPOJIH3
BOJBL. Peaknuu coeuHEHUS
- B3aNMOJICHCTBHE BOJIBI C
OKCHUJIAMH METaJJIOB U
HeMeTaluioB. Ilorsarue
«TUJPOKCHUIBIY. Peakiym
3aMelleHus -
B3aMMOJIEHCTBHE BOBI C
IIEJIOYHBIMH U
IEIT0YHO3EMEIbHBIMHU
MeTalutaMu. Peakipm
oOMeHa (Ha mpumepe
TUAPOIIN3a Cylbduaa
ATIOMUHMS B KapOuia
KaJIBITHA ).

Pacuernple 3amaumn. 1.
Brraucnenue 1o
XUMUYECKUM YPaBHEHUSIM
MAacChl WA KOJNYeCTBa
BEIIIECTBA 10 U3BECTHOM
Macce WU KOJTHMYECTBY
BEISCTBA OJHOI0 U3
BCTYNAIOLIUX B PEAKIUIO
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BEIIECTB UM MPOAYKTOB
peakuuu. 2. Beruucienue
Macchl (KoJIMuecTBa
BEIECTBA, 00bEeMa)
MPOJIYKTa PeaKluu, eCiau
M3BECTHA Macca UCXOHOTO
BEIIECTBa, COJIEPKAILETO
OTIpEIeNICHHYIO JI0JIIO
npumeceil. 3. Beruncienue
Macchl (KOJIMYEeCTBa
BEIIECTBA, 00bEeMa)
MPOJIYKTa PEaKlUu, eCiIu
M3BECTHA Macca pacTBopa U
MaccoBast oSt
PacTBOPEHHOI'O BEIIECTBA.

JdemMoHcTpanuu.
[Tpumeps! pusnueckux
SBJICHUH; a) IJIaBJICHUE
napaduna; 0) pacTBopeHuE
NepMaHraHaTa KaJjus;B)

i dy3us JyIIICThIX
BEILIECTB C TrOpsIIEi
JaMITOYKH HaKaJIUBaHUS.
[TpuMepbl XUMHYECKUX
ABJICHUI: a) TOPEHUE
MarHus; 0) B3aUMOJIeHCTBHE
COJITHOW KHCJIOTHI C
MpPaMOpOM HJIM MEJIOM; B)
MOJIyuYeHHUe TUIPOKCHU 1A
menu (Il); T) pactBopenue
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IIOJIy4E€HHOT'0 TUAPOKCUIA B
KHCJIOTaX;

1) B3aUMOJEHMCTBHE OKCHJIa
mMequ  (II) ¢ cepnoii
KHMCJIOTOM IPU HarpeBaHUU;

e) pasiioKeHue
NepMaHTraHaTa Kajus, XK)
B3auMOJICUCTBUE

pa30aBIICHHBIX KHUCJIOT C
METaJUlaMH;  3)pa3JI0KEHUE
MEPOKCHUIA BOJAOPOIA.

JlaGopaTopHble ONBITHI.
3. CpaBHEHUE CKOpPOCTH
UCIIapeHus BOJBI U CIHPTa
MO0  HWCYE3HOBEHHIO  HX
Karejb Ha GUIbTPOBAIBHOM
oymare. 4. OkucieHue Meau
B IJIJaMEHH CIHUPTOBKU WIU
ropenku. 5. llomyrHeHue
HU3BECTKOBOH BOJbBI oT
BBIJIBIXaEMOTO  yTJICKHCIIOTO
rasa. 6. [Tonyuenue
YTIEKUCIIOTO rasa
B3aMMOJICHICTBHEM COABI U
KHCIIOTBL. 7. 3aMelleHue
MEAW B PacTBOpE XJIOpuaa
meau (II) xxenezom.
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PactBopenue.
PactBopsl.Peakiiuu
nonHoro oomena u OBP

PactBOpeHue kak ¢pusuko-
XAMHUYECKHI IpoLeCC.
IlonsiTe o rHUAparax u
KpUCTAJIJIOTHUApaTax.
PactBopumocts.  Kpusseie
pPacTBOPUMOCTH KaK MOJEIb
3aBHCHUMOCTH
pacTBOPUMOCTH  TBEPIBIX
BEUIECTB OT TEMIIEPATYPHI.
Hacpimennsle,
HEHACBHIIIICHHbIE u
NIEPECHIILIEHHBIE PAaCTBOPBI.
3HaueHUEe pacTBOPOB JUIS
OPUPOABI U CEIBCKOTO
X0341CTBA.

Ilonsarue 00
AIIEKTPOIUTUIECKON
JIACCOLINAIINH.
ONEeKTPOIUTHI "

HE3JIEKTPOJIUTHL. MeXaHu3m
JIACCOLIMAIAN
AIEKTPOJUTOB C PAa3TUYHBIM
TUIIOM XHMHUYECKOW CBS3H.
Crenenn
ANEKTPOIUTUYECKON
nuccormanuu. CuibHble U
ci1a0ble ANEKTPOIIUTHI.
OCHOBHBIE TIOJIOKEHUS
TEOPHH JIEKTPOIUTHIECKON
nuccounanuu. MoHHbie
YpaBHEHUS PEaKIIHiA.

Hcnonb3oBath npu
XapaKTepUCTUKE  IpeBpallleHui
BEUIECTB IOHATHS: «PacTBOPY,
«QIEKTPOIUTHYECKAS
JUCCOLIMALIUA», <AIEKTPOIUTHIY,

«HEDJICKTPOJIHUTHIY, «CTETICHb
JIACCOLMAIIANY, «CHJIbHBIC JJICKT-
POJIUTHD, «crma0ble
AIEKTPOJIUTHI, «KATHOHBIY,
«aHHOHBI», «KHCIIOTBI»,

«OCHOBAHHMSI», «COJIHY», «HOHHBIC
peakuumny, «Hecoieo0pasyrome
OKCHJIBI», «coJreo0pasyromiue
OKCHJIbI», «OCHOBHBIC OKCHIBI»,
«KHCJIOTHBIC OKCHJBI», «CPEIHHE

COJIN», «KHCJIBIC COoJIn»,
«OCHOBHBIC CoImn»,
«TEHETUYECKUI pA»,
«OKHCIIUTCIBHO-

BOCCTaAaHOBUTCJIIbHBIC pcakuumn,
«OKHUCIIUTEIB),
«BOCCTAaHOBHUTECIIb), «KOKHCIICHUC,
«BOCCTaHOBJICHUEY;

ONMCHIBATH  PACTBOPEHUE  KaK
(bU3UKO-XUMHYECKHUN TTPOIIECC;
WJUTIOCTPUPOBATH MIpUMEpPaMHU
OCHOBHBIC IIOJIOKCHUSA  TCOPUU
AIEKTPOIUTUYECKOMN
JUCCOLAINY; T€HETUYECKYIO
B3aUMOCBA3b MECXKAY BEIICCTBAMU
(mpocToe BEImEecTBO — OKCHJ —

16

16
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VYcnoBust npoTeKaHus
peaKkuu oOMeHa MEKIY
ANEKTPOJIUTAMHU 10 KOHIIA B
CBETC MOHHBIX
IIPEACTABICHUMN.

Kiaccudukanus noHOB 1
X CBOMCTBA.

Kucnortsrl, nX
KJ1accuukarms.
Juccouuanus KUCJIOT U UX
CBOMCTBA B CBETE TEOpUHU
ANEKTPOIUTUYECKOMN
JUCCOIUAIIHH.
MounekysipHble U HOHHBIE
YpaBHEHUSA peakuuii
KucioT. BzaumopeiictBue
KHCIIOT c MeETaJjIaMH.
DIEKTPOXUMUYECKUNA  psil
HaIpsHKEHUN METAJLJIOB.
BiamMmogeiicTBue KHCIOT C
OKCUJIaMH METAaJLJIOB.
BiamMmoneiicTBue KHCIOT C
OCHOBAHUSIMU - pPeaKUus
HEUTpaIU3aluu.
BzauMmogneiictBue KHCIOT C
COJISIMH. Hcnonp3oBanne
TabJIMLBI ~ PacTBOPUMOCTHU

U1 XapaKTEPUCTUKH
XUMHAYECKUX CBOWCTB
KHCIIOT.

OcHoBaHus, UX

THAPOKCH]T — COJIb);

XapaKTepu30BaTh oOuiue
XUMHUYCCKHE CBOIICTBa
KHCJIOTHBIX 1 OCHOBHBIX OKCHUIOB,
KHCJIOT, OCHOBaHHMH U COJICH C

HO3UIIMH TEOpUHU
AIEKTPOJIUTUYECKOMN
JMCCOITUAIINMN; CYIIHOCTb
AIEKTPOJIUTUYECKOM
JIUCCOIHAIAN BCIISCTB c
KOBAJICHTHOU IIOJISIPHOM u

MOHHOM XHWMHYECKOH CBS3BIO;
CYIIHOCTh OKHCIHUTEIILHO-
BOCCTAHOBHUTEJIbHBIX PEAKIIUI;
MPUBOJIUTh TMPUMEPHI PEAKIUH,
MOATBEPKIAIOIMIMX ~ XUMHUYECKHUE
CBOMCTBAa KHCIOTHBIX 1 OCHOBHBIX
OKCHIOB, KHCJOT, OCHOBAaHHMH W
CoJeH; CYLIECTBOBaHUE
B3aMMOCBSI3U MEXIY OCHOBHBIMH
KJaccaMu HEOPraHUYECKUX
BCILIECTB;

KJIACCU(UIIUPOBATh XUMUYECKUE
peaKuuMHu N0 «U3MEHEHMIO CTele-
HeM OKHCJICHUS DJIEMEHTOB,

00pa3yronmx pearupyrouiue
BEILIECTBAY;

COCTaBJIATh YpaBHEHUSA
ANEKTPOJIUTUYECKON

Jucconuanum KMCJIOT, OCHOBaHHI1
u COJ'ICfI; MOJICKYJIAPHBIC, ITOJHBIC
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Kyaccuukarms.
Jluccouuanysi OCHOBaHUM U
UX CBOMCTBA B CBETE TEOPUU
ANEKTPOIUTUYECKOMN
JHUCCOITHAIINH.
BzaumoneiicTBue
OCHOBaHMI C KHCJIOTaMH,
KHUCJIOTHBIMH OKCHJIAMHU B
coyismu. Mcrionib30Banne
Ta0JINLBI PACTBOPUMOCTHU
JUTSL XapaKTePUCTUKHU
XUMHUYECKHX CBOMCTB
ocHoBauwuii. Pa3noxenue
HEpPaCTBOPUMBIX OCHOBAHUH
MIpY HarpeBaHUHU.

Comu, ux Ki1accupukamms u
JUCCOIMAINS PA3TNYHBIX
THIIOB colieii. CBoOMCTBa
COJIEH B CBETE TEOPUU
ANEKTPOIUTUYECKOMN
JIMCCOITUAITHH.
BiamMmoneiicTBue coleii ¢
MeETaJlIaMH, YCIOBHS
MPOTEKAHUS STUX PEaAKIHil.
BiaumogeiictBue coeii ¢
KUCIIOTaMU, OCHOBaHHSIMH U
coirsimu. Mcrionp3oBanne
TabJIULBI pACTBOPUMOCTHU
JUTSL XapaKTePUCTUKH
XUMHUYECKHX CBOICTB
CoJIeii.

u COKpaIllCHHbBIC HOHHEIE
YpPaBHEHUSI PEAKLUUN C Yy4aCTHEM
AJIEKTPOJIUTOB; ypaBHEHUS
OKHMCIIMTEIILHO-
BOCCTaHOBUTEIBHBIX peaxiui,
UCIIONIB3YSl METOJ SJEKTPOHHOTO
OayaHca; ypaBHCHHS PpEaKIIUH,
COOTBETCTBYOIINX rmocJie-
JIOBATEILHOCTHU («1rermouKe»)
MPEBpAICHA  HEOPTraHUYCeCKHX
BEIICCTB PA3INIHBIX KJIACCOB;
OTIPEICIIATh OKHCIIMTEIIb u
BOCCTaHOBUTEJIb, OKHCIIEHHE H
BOCCTAaHOBJICHHE B
OKHCJIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIIUSX;
yCTaHaBIMBATh MPUYHUHHO-
CIACACTBEHHBIC  CBS3U:  KJacc
BEIIIECTBA — XUMHYECKHE
CBOMCTBA BEIICCTBA;

HaOJII0IaTh M ONKMCHIBATH PEAKITUU
MEXy DJICKTPOJHTAMUA C TTOMO-
IO €CTeCTBEHHOTO (PYCCKOTO
WIH POJHOTO) sI3bIKa M S3bIKA
XUMHU;

MIPOBOIUTH OIIBITEHL,
MOJITBEPXKIAIONTNE ~ XUMHUYCCKUE
CBOMCTBA OCHOBHBIX  KJIACCOB
HEOPTaHMYECKUX BEIIECTB.
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O06001IeHe cBeneH 00
OKCHJIaX, X
KJIacCU(UKALIUN U
XUMHUYECKHX CBOMCTBAX.
I'enernueckue psabl
METAIOB 1 HEMETAJIOB.
['eHeTrdeckas CBSA3b MEXKIY
KJIaCCaMU HEOPTaHUYECKHUX
BEIIECTB.

OKHCIUTEIBHO-
BOCCTAHOBUTEIJIbLHBIC
peakiuu. OKHUCIHUTENb |
BOCCTAHOBUTEIIb,
OKHCJICHHE u
BOCCTAHOBJICHHE.

Peakiinn nonHoro oomMeHa

u OKHCIIUTENBHO-
BOCCTaHOBUTEJIbHBIE
peakIuu. CocraBnenue

YpaBHEHUN OKHUCIUTEIbHO-
BOCCTAHOBUTEIbHBIX
peaKkuuit METOAOM
AIIEKTPOHHOTO OanaHca.
CaoiicTBa IIPOCTBIX
BEIIECTB - METAUIOB H
HEMETAJUIOB,  KUCIOT H

coJen B CBETE
IpeJICTaBICHUH 00
OKHCITUTEIHHO-
BOCCTaHOBUTEIIbHBIX
nporeccax.
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BsaumoeiictBue UHKA C
CepoHl, COJIIHOM KHCIIOTOM,
XJIOPHUJIOM MeIHn (1D).
['openne marnus.

JlaGopaTopHble ONBITHI.
8. Peakuuu, xapaktepHble
JUIsL  pacTBOPOB  KHUCJOT
(consHoit wnM cepHOM). 9.
Peakuuu, xapaktepHble s
pacTBOpPOB meno4ein
(TUIPOKCUIOB HATPHUS WU
kamus). 10. Ilomydyenue u
CBOMCTBA HEPACTBOPUMOIO
OCHOBaHHUS, HaIpuMep
ruapokcuaa meam (II). 11.
Peakuuu, xapaktepHble s
pacTBOpPOB conen
(Hampumep, UIsL  XJIOpUAa
memu (II)). 12. Peaxnuwu,
XapaKkTepHbIC TUTSt
OCHOBHBIX OKCHJIOB
(Hampumep, IS OKCUAA
kampmms). 13, Peaknuwn,

XapakTepHbIe ISt
KHCJIOTHBIX OKCH/JIOB
(HampumMmep, U1

YIJIEKUCIIOTO Tra3a).

I[IpakTnueckass pabGora
Ne 4
BoinosHeHnue
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Hrorosoe noBropenne

ONBITOB,1EMOHCTPHUPYIOIL
HX TeHeTHYeCKYH CB3b
KHCJIOT OCHOBAaHMIA,
OKCH/I0B H COJIeiH.»

O6o006menne u
cHUCTeMaTU3alus 3HAaHUH 110
Kypcy XuMuu 8 kiacca (
pelICHHEe PacYeTHBIX 3a1a4
). Kommiekchnoe
MpUMEHEHUE 3HaHUH,
YMEHH, HaBBIKOB.
HToroBast KOHTpOJIbHAS
paborta

yCTaHaBJIMBATh MPUYHUHHO-
CJICICTBEHHBIC CBSI3M: KJIACC
BEIIECTBA — XHMMHYECKHUE
CBOMCTBA BEIIIECTBA;

HAOMOIaTh U OIUCHIBATH
peaxkiuu MEX]TY
AIIEKTPOJIUTAMU C TOMOIIBIO
€CTECTBEHHOTO (PYCCKOT0O HIIU
pPOIHOTO) s3bIKA H  S3bIKA

XHMHH,

MPOBOJUTH OITBITHI,
MOJATBEPKIAIOIINE
XUMHYECKHE CBOMCTBaA
OCHOBHBIX KJIaCCOB

HCOPTaHNYCCKUX BCIICCTB.

COCTaBIIAITh HA OCHOBE TEKCTa
rpaguku, B TOM YHCIE C
npuMmeHenneM cpeacts UKT;

BJIAJIETh TaKUM BUJIOM
U3JIOKEHUST ~ TEKCTa,  Kak

51



paccyXJeHue;

pa3nu4arh KOMITOHEHTBI
I0Ka3aTeIbCTBa (Tesuc,
apryMeHTbI u bopmy
JIOKA3aTeIbCTBA);

OCYHIECTBJIIATE IPAMOC
HHAYKTHBHOC JOKa3aTCIbCTBO

68 68
Hroro
9 kiace
TeMbl ypokoB, Bxoasimue | XapakTepuCTHKA BUIOB [1eATeJIbHOCTH KoanuectBo yacoB | KoimuectBo
Tema B JaHHBIH pa3jaen y4auuxcs 110 ABTOPCKOM 4acoB I10
nporpamMmme padouen
nporpamme
Beenenne.O6mas XapakTepucTUKa 3JIeMEHTa Hcnonp3oBaTh NpU  XapaKTEPUCTHKE
XapaKTepUCTHKA [0 €ro TMOJOXEHUI B | IPEeBpalleHu BELIECTB MOHATHSL: 10 10
XUMHYECKHX dJIeMeHTOB | [leprogmueckold  cUCTeMe | «XHMHYeCKast peakuus, «peaKIuH

U XUMUYECKHX PEAKIUN

XUMHUYECKHX 2ieMeHTOB /I.
N. MenneneeBa. CroiicTBa

COCOAUHECHUA, «peaKInun PA3TTOXKECHUAY,
«peaKIrun O6M€Ha>>, «pPCaKurn 3aMCUICHUAY,
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OKCHU/IOB, KHCIIOT,
OCHOBAaHUH U COJIEH B CBETE
TEOPUH DJICKTPOIUTHIECKOU
JUCCOLMALN U OKUCIICHUS-
BoccTaHOBJIcHUs. [lonsaTHe
O MEpPEXOIHBIX DJIEMEHTAX.

AMQOTEpHOCTD.
I'enetnueckuii pan
MIePEX0THOTO DJIEMEHTA.

Ilepuoanueckuii 3aKOH H
Ilepnonnueckas  cucrema
XUMHUUYECKUX 31eMeHTOB /I.
n. Meneneesa.
XuMHUecKass OpraHu3anus
JKUBOM u HEKHUBOM
MPUPOJIBL. XUMHYECKUN
COCTaB siJpa, MaHTUU U
36MHOM KOpBbl. XUMHUYECKHE
AJIEMEHTHI B KJIETKAX YKUBBIX
opraHmsmoB. Makpo- u
MHKPOIJIEMEHTHI.

O6o0mieHne CcBeAeHH O
XUMUYECKHUX peakuusx.
Knaccudukanus

XUMUYECKHX pPEaKUUd 10

Ppa3sInYHbBIM IIpHU3HaKaM:
«IHCIIO u cocTaB
pearupyrommnx 5
00pa3yromuxcs BEIIECTBY,
«TETUIOBOM s dexTy,
«HAIpaBJICHUEY,

«peakiuu HEUTpanu3alnumny,
«IK30TEPMUYECKHUE peaKIum,
«OHJOTEPMHUYECKHE PEAKINHI», «00paTUMBbIC
peaKuumny, «HEeoOpaTuMbIe peaKIm,
«OKHUCIIMTEILHO-BOCCTAHOBUTEIILHBIC
peaKkuumny, «TOMOT'CHHBIE peaKuumny,
«TETEPOrCHHBIE PEAKIIMNY, «KATATIUTHYECKUE
peakuumn», «HEKATAJIUTHUYECKUE pPEaKIuu»,
«TeTUIOBOM 3P PEeKT XUMHUYCCKON peaKIun»,
«CKOPOCTh XAMUYCCKOU peaKIumy,
«KaTar3aTopy;

XapaKTepU30BaTh XUMUYECKUE DJIEMEHTHI 1—
3-T0 TEpHOAOB MO WX TIOJOKEHUIO B
[Tepuoauueckoit CHCTEME XHUMHYCCKHX
anemedToB . 1I. MeHaeneeBa: XUMHYSCKHM
3HaK, MOPSAIKOBBIA HOMEp, MEPHOJ, TPYIIIA,
MOATPYINa, OTHOCUTENIbHAsI aTOMHas Macca,
CTpoeHHME artoMa (3apsia  sjApa,  YHUCIO
MIPOTOHOB M HEUTPOHOB B Sifpe, OOIIEE YUCIIO
ANEKTPOHOB, PacHpeAesi€eHue JIEKTPOHOB IO
ANEKTPOHHBIM CJIOSIM, MPOCTOE BEIIECTBO,
dbopMyna, Ha3BaHWE U TUM BBICIIETO OKCUIA U

THJIPOKCH]IA, JIETY4ero BOJIOPOJTHOTO
coeMHEeHus (N1 HEMETaJlIoB));
XapaKkTepu30BaTh oOrue XUMHYECKHE

CBOMCTBA amM(pOTepHBIX OKCHJIOB 51
TUAPOKCUIOB; IPUBOAUTH MPUMEPHI peaKkui,
MOJATBEPXKJIAIOIINX XUMHUYECKHE CBOWCTBA
aM(pOTEepHBIX OKCUIOB U THJPOKCUIOB;

JlaBaTh XapaKTePUCTUKY XUMHUYECKHUX
peakuuii IO YUCIy M COCTaBy HCXOAHBIX
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«A3MCHCHHEC CTEIICHEeH
OKHCJICHUS DJICMCHTOB,
00pa3yromux pearupyrouime
BCII[CCTBAY, «bhazan,
«HUCIIOJIb30BAHHE

KaranuzaTopay. [loHarue o

CKOPOCTH XAMHUYECKOH
peaKIu. dakTopsl,
BIUSIOIINE Ha CKOPOCTh
XAMHYECKHUX peaKuui.
KaranusaTopel u xaranus.
HNHruburopsr.
AHTHOKCHIAHTEI.
JdeMoHcTpanmnm.
Paznuuneie hopmbl
TaOJIULIBI . .
MeHaeneena. Mogaenu
aTOMOB D3JIEMEHTOB 1—3-ro
MEPUOJIOB. Monenb
CTPOCHMSI 3E€MHOTO IIapa
(TmorepeyHsbIi pazpes).
3aBUCHMOCTD CKOPOCTH

XUMUYECKOM peakluu OT
MPUPOIBI pearupyromumx
BEIIIECTB. 3aBHUCHMOCTh
CKOPOCTH XUMHYECKON
peakIuy OT KOHIICHTPAIMH
pearupyrommx BEIIECTB.
3aBUCHUMOCTh CKOPOCTH
XAMHYECKOW PpEakluu OT
MJIOIIA U COPUKOCHOBEHUS

BCIIECTB U MPOJYKTOB PEAKIMH; TEIIOBOMY
s dekry; HATPaBIICHUIO MPOTEKAHUS
peaKIMK; W3MCHCHHUIO CTCICHEeW OKHCIICHUS
3JIEMEHTOB; arperaTHoMy COCTOSIHUIO
UCXOJIHBIX BEIIECTB; YYACTHIO KaTalK3aTopa,
OOBSCHATh M MPUBOJUTH MPHUMEPhI BIUSHUS

HEKOTOPBIX (dhakTopoB (mpupona
pearupyroIux  BEIIeCTB,  KOHIICHTPALHUs
BCIIIECTB, JIaBJICHUE, TeMIIeparypa,
KaTaJm3arop, MTOBEPXHOCTh

CONPUKOCHOBEHMSI PEarupyrolliuXx BeLIECTB)
Ha CKOPOCTh XUMHUYECKHUX PEaKLINM;
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pearupyromux BEIIIECTB
(«xunsmi CJI0i»).
3aBUCUMOCTh CKOpPOCTH
XUMUYECKOM peakuuu OT

TEeMITepaTypbl
pearupyronmx BEILLIECTB.
I"'oMmoreHHEbIN1 u

TeTepOreHHbI  KaTalu3bl.
DepMeHTaTUBHBINA KaTaius.
WNurnbuposanue.
JlabopaTopHble ONBITHI.

1. IMomyuenue ruapoxcuja
[IMHKA W HMCCIEJOBAaHUE €T0
CBOMCTB. 2.MojaenupoBaHue
MOCTPOCHHUS
[lepuoanyeckoil  CHUCTEMBI
XUMUYECKUX 3JeMEHTOB /I.
H. Meneneena. 3.
3aMenieHne JKene3oM MeIu
B pacTBope cyib(ara Meau
(D). 4. 3aBUCUMOCTh
CKOPOCTH XUMHUYECKON
peakuu  OT  HPHUPOJBI
pearupyromux BeEIIeCTB Ha
npuUMepe  B3aUMOJACHCTBUSA
KHCJIOT C METAJIJIAMH.

5. 3aBUCHUMOCTb CKOpPOCTH
XAMHYECKOW PpEakluu OT
KOHIICHTpAIlUU
pearupyrommx BEIIeCTB Ha
npuUMepe B3aUMOJACHCTBUSA
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[IUHKA C COJITHOM KUCJIOTOU
Pa3IMYHON KOHIICHTPALIUH.

6. 3aBUCUMOCTb CKOpPOCTH
XUMUYECKOM peakuuu OT
IUIOLIAIA COIPUKOCHOBEHUS
pearupyroomux BellecTB. 7.

MonaenupoBanue
CKUIISILIETO CIIOS. 8.
3aBUCHUMOCTDH CKOPOCTH

XUMUYECKOM peakuuu OT
TEeMITepaTyphl

pearupyomux BeLIeCTB Ha
IIpUMEpPE  B3aUMOJACUCTBUSA
okcuma  wmeaum  (II) C
pPacTBOPOM CEPHOI KHCIIOTBI
pa3IMyHON Temneparypsl. 9.
Paznoxxenne NepoKcua
BOJIOPOJa C  TIOMOIIbIO
okcuma Mapranma (IV) u
Karajasbl. 10.
OO6HapyxeHue Karajasbl B

HEKOTOPBIX IUILEBBIX
IIPOJyKTax. 1.
WNurubuposanue

B3aUMOJECUCTBUS KHUCIOT C
METaJUIAMH YPOTPOIIMHOM.

Meranist

[Tonoxxeane MeTamaoB B
Ilepnonnueckoir  cucreme
XUMHUYECKHX 2ieMeHTOB /I.

WCIIOJIH30BATh MPH XaPAKTEPUCTUKE METAIIIOB
Y UX COCAMHEHUN TOHATHUS: «METaJUIBD», «PsT
aKTUBHOCTH METaJIOBY, «IIIEJIOYHEIE

17

17
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n. Menneneena.
Meramudeckas
KPUCTAIIMYECKAsT perieTKa
u MeTaJlJInYecKas
XHMUYECKas CBsa3b. OO0Ime
buznIecKue CBOICTBa
MetamioB. CIuiaBel, HX
CBOIicTBA M  3HA4YEHUE.
XUMHYECKHE CBOMCTBA
METaJI0OB Kak
BOCCTAaHOBHUTEJICH, a TakKXKe
B CBETE HX IIOJIOKEHHS B
IIEKTPOXUMUYCCKOM  PSITY
HaIpsHKEHUN METAJIIO0B.
Koppo3uss  metamioB wu
crocoObl  OOprOBI C  HEH.
Meraiibl B pHUpoJIe.
OO0mue CITOCOOBI ux
MOJTYYCHUSI.

O0masi xapakTepucTHKA
IEeJT0YHBIX METAJLJIOB.
Meraubl B MPUPOJIE.
OO0mue CITOCOOBI ux

MOJIyYECHUS. Crpoenue
aTOMOB. [lenounsle
METaJIbl  —  TNPOCTHIE
BEILIECTBA. Baxueitmme
COETMHEHUS IEJTOYHBIX
METaJIOB  —  OKCHJBI,
TUAPOKCUIBI u COJu
(xopubl, KapOOHATHI,

METAJIBbL», «IIEJIOYHO3EMEIbHEIC METAJIIbI,
UCIIOJIB30BAaTh WX TMpPU  XapPaKTEPUCTHKE
METaJIOB; J1aBaTh XapaKTEPUCTUKY
XAMHYECKHX 3JIEMCHTOB-METAILIIOB
(IIEJIOYHBIX METAJVIOB, MAarHus, KaJbIus,
QTIOMUHHMS, JKelie3a) MO MX IIOJOKECHUIO B
[Tepuoanueckoii CHCTEME XAMUYECKHX
anemeHToB J[. 1. MenneneeBa (XUMHUYECKUM
3HaK, MOPSAIKOBBIM HOMEp, MEPHOJ, TPYIIa,
MOATPYIIa, OTHOCUTENIbHAsI aTOMHAas Macca,
CTpoeHHME aroMa (3apsii  siApa, YHUCIO
MIPOTOHOB M HEHTPOHOB B sizIpe, 00IIee YHCIIO
AJIEKTPOHOB, PACIPEACIICHHE JIEKTPOHOB IO
ANICKTPOHHBIM CJIOSIM), TPOCTOE BEIECTRBO,
dbopMyna, Ha3BaHWE U TUM BBICIIETO OKCHIA U
TUAPOKCH]IA);

Ha3bIBaTh COCIMHEHHS METaJjIoB u
COCTaBIATH UX (DOPMYIIBI IO HA3BAHHUIO;
XapaKTepU30BaTh CTpOEHUE, obmue
duznUeckue W XMMHUYECKHE  CBOMCTBa
MIPOCTHIX BEIICCTB-METAIIOB;

OOBSACHATH  3aBHCHUMOCTb  CBOWMCTB (WM
MpPEACKa3blBaTh  CBOMCTBA)  XMMHMUYECKHX
3JIEMEHTOB-METAIIJIOB (pagmyc,
METaJIHYSCKHE CBOMCTBa DJIECMCHTOB,
OKHCIINTCILHO-BOCCTAHOBUTEILHBIE CBOMCTBA
AJIEMEHTOB) U 00pa3yeMbIX UMU COCTUHEHUN
(KUCTIOTHO-OCHOBHBIE ~ CBOMCTBA  BBICIIIUX
OKCHUJIOB H THAPOKCHUIOB, OKHCIUTEIHHO-
BOCCTAHOBUTEJILHBIE CBOMCTBA) OT
nojnoxkeHuss B llepuommueckoir  cucreme
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cynbdaTel, HHUTpATHI), HX
CBOMCTBA M NPUMCHEHHUE B
HapOJHOM XO35MCTBE.
Kanwuiineie yno6penus.
O0masi xapakTepHCTHKA
3JIEMEHTOB rJIABHOM
noarpynnsi I1 rpynmnel.

Crpoenue aTOMOB.
[Ienouno3emMenbHbIE
METAIBI  —  MPOCTHIE
BEILIECTBA. Baxwuerimmne
COCITUHEHUS
IeJTI0YHO3EMETbHBIX
METAJUIOB  —  OKCH/JIBI,
THJIPOKCHUIBI " conu
(XJI0pHUIBI, KapOOHAaTBHI,
HUTPATHI, Cynb(aThl,

docdarbr), ux CBOHCTBA H
NPUMECHECHHE B HAPOJIHOM
XO31CTBE.

ANIOMUHUM.

Crtpoenue aToMma,
buznyecKkue U XUMHUYECKHE

CBOICTBa MIPOCTOrO
BEIIIECTBA. CoeguHeHUs
allOMMHUS — OKCHJI U
TUAPOKCH/I, AX
aM(OTepHBIi Xapaxrep.
Baxuneimme COJIH

amoMuHus.  [Ipumenenune
AJTIOMUHUS u ero

xumMuueckux 3yemMenToB . . Meneneena;
OIIMCBLIBAThL OOIUME XHMHYECKHE CBOMCTBA
METAJJIOB €  IIOMOINBIO  €CTECTBEHHOI'O
(pycckoro Wi pOAHOTO) s3blKa U SA3bIKA
XUMHU,

COCTaBJIATh MOJICKYJISIPHBIE ypaBHEHUS
peaKiuii, XapakTEePU3YIOMUX XHUMHUYECKHE
CBOMCTBAa METAaJlJIOB M HX COCIWHEHHH, a
TaKk)Ke DJIEKTPOHHBIE YpPaBHEHUS MPOLIECCOB
OKHCJICHUS-BOCCTAHOBJICHHS,

ypaBHEHUS AIEKTPOIUTUUECKON
JUCCOIMAIIMN; MOJICKYJISIPHBIE, TOJHBIE W
COKpAIlICHHbIC MOHHBIC YPABHEHHS PEAKIIN C
y4acTUEM DJIEKTPOIUTOB;

yCTaHaBIIMBATh MPUYHHHO-CJICACTBEHHBIE
CBSI3M MEXJy CTPOCHUEM aTOMa, XUMUYECKOU
CBSI3bI0, THUIIOM KPUCTAJUIMYECKOM pElIeTKU
METAIOB M KX COEOMHEHMH, UX OOIIUMH
(GUBUYECKUMU U XUMUYECKUMU CBOWCTBAMH;
OIMMCHIBATHL XMMHYECKHE CBOMCTBA IIETOYHBIX
M IICJIOYHO3EMENIbHEIX METAJJIOB, a TaKXke
ATIOMHHUS U JKejle3a W UX COCOMHEHMH ¢
MOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO WM
POJIHOTO) SI3bIKA U SI3bIKA XUMUH;

BBIIOJIHATH, HAOMIOOATh H  OIHCHIBATH
XUMHYECKUHI AKCIIEPUMEHT 1o
pacro3HaBaHUIO  BaXHEHUIIMX  KAaTHOHOB
METaJUIOB, THAPOKCH/I-HOHOB;
AKCIIEPUMEHTAILHO HWCCIEA0BaTh CBOMCTBA
METaUIOB W WX COCIWHEHHH, peIlaTh
OKCIIEpUMEHTANIbHBIE ~ 33a/layd [0  TeMe
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COCTUHEHUN.

Keinaeso.

Crpoenue aToMma,
¢u3nueckue U XMMHUYECKHE
CBOMCTBA IPOCTOrO
BemecTBa. | eHeTHmUeckue
psnel Fe'? u Fe'3.
Baxueinmme coim kenesa.
3HadeHHe JKelle3a M €ro
COCIMHEHUHN JUIsI TIPUPOABI
Y HapOJIHOT'O XO35MCTBA.
JleMOHCTPALHM.

OOpa3ibl  MIEJTOYHBIX U
IIEeJIOYHO3EMETBbHBIX
METaJII0B. O06pa3sibt
cniaBoB. BsaumojeilicTBue
HaTpHs, JUTUS U KaJlbIUs C
BOJOM. BzaumoneiictBue
HATpUsT U MarHus ¢
KHCIIOPOJIOM.
BiamMmoneiicTBue MeTalIoB
¢ Hemetaiuiamu. [lonyuenne
ruapokcuioB xeneza (1) u
(1.

JlabopaTopHble ONBITHI.
12. BzaumoneiictBue
pacTBOpPOB KHUCIIOT M COJIEH
c MeTaJJIaMH. 13.
O3HakoMJieHHE C pyJdamu
xeneza. 14. OxpamuBaHue
IJIaAMEHH COJISIMHU

«MeTaib»;
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IIEJIOYHBIX METaJUIoB. 15.
Bz3anmoselicTBre KaabIus C
BOJIOM. 16.1Tonyuenue
TUAPOKCHAA  KaJblUsi W
HCCJIeIOBAHUE €I0 CBOMCTB.
17. Ilomy4yeHue rugpokcuia
ATFOMHMHUS U HCCIIEA0BaHUE
ero CBOMCTB. 18.
BzaumMoneiicTBue xejle3a ¢
COJNAHON  Kucioron. 19.
Ilomyyenue  rUAPOKCHIIOB
xeneza (I) u () wu
M3y4YECHHUE UX CBOMCTB.
IpakTnyeckas padora Ne
1 «Ilosryuyenue
COCIUHEHHMIIT MeTALNIOB H
H3Y4YeHHe UX CBOMCTB»
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Hemertaminl

OO6mas XapaKTEePUCTUKA
HEMETAJUIOB: IMOJIOXKEHUE B
Ilepuonnueckoir  cucreme
XUMHUUYECKUX 31eMeHTOB /I.
.
MenneneeBa,0cO0EHHOCTH

CTpPOCHHS aTOMOB,
JIEKTPOOTPHUIIATESILHOCTh
(90) KakMepa

«HEMETAJUIMIHOCTH»,  PsI
20. Kpucranmmueckoe
CTPOCHHE HEMETaNIOB —
MIPOCTBIX BEIIECTB.
Amnotponusi. dusnueckue
CBOICTBa HEMETAJIJIOB.
OTHOCUTEIHHOCTh MOHATUI
«METaJUD» U «HEMETAILII».
Bopopoa.llonoxenue
BOJIOpOAa B
Ilepnonnueckoir  cucreme
XUMHUYECKHX 3ieMeHTOB /I.
N. MenneneeBa. CtpoeHue
aToma u MOJIEKYJIBI.
Ou3nyecKkue U XUMUYECKUE
CBOWCTBAa BOJOPOJA, €ro
HOJIy4eHUE U TPUMEHEHHE.

Bona.
Ctpoenue MOJIEKYJIBI.
Bonmoponnas  xummueckas

UCIIOJIb30BaTh MPU XapaKTEPUCTUKE METAIIIOB
U HUX COCOUHCHUN TOHATUSA: «HEMETaJUIbD»,
«TaJIOTEHBI», «@JJIOTPOITHBIE
BUJOU3MEHEHHUSY, (OKECTKOCTb ~ BOJBI»,
«BpPEMEHHAs )KECTKOCTh BOJIBI», «IIOCTOSHHAS
KECTKOCTb ~ BOJBI», «OOLIast  JKECTKOCTh
BOJIBIY;

JlaBaTh XapaKTePUCTUKY XUMHYECKHX
3JIEMEHTOB-HEMETAIIOB (Bomopona,
rajloreHoB,  KHUCJIOpOJa,  Cepbl,  a3o0Ta,
docdopa, yraepoma, KpeMHHS) 1O UX
nojioxkeHnto B llepuonnueckoil cucreme
xumuueckux anemeHToB J[. M. MeHnneneeBa
(XMMHUECKUIl 3HAaK, MOPSAKOBBIM HOMeEp,
HepuoJi, IpyImma, HOArpyIna, OTHOCUTENIbHAs
aTOMHas Macca, CTpOeHUe aToma (3apsiz aapa,
YHCII0 TPOTOHOB U HEHTPOHOB B sizipe, obiiee
YHCII0 3JIEKTPOHOB, pacripeniesieHue
AJIIEKTPOHOB IO  3JIEKTPOHHBIM  CIIOSIM),
IIPOCTOE BElIeCTBO, (hopmysa, Ha3BaHUE WU
TUI  BBICHIETO OKCHJA W  THIPOKCHUJA,
dopMyna u Xapakrep JETy4ero BOJIOPOAHOIO
COC/TMHCHUS );

Ha3blBaTh  COEAMHEHUS  HEMETAJUIOB U
COCTaBJIATH X (HOPMYJIBI MO HA3BAHHIO;
XapaKTepu30BaTh CTpOEHHE, oOmue
du3nveckne W XHMHYECKHE  CBOICTBa
MPOCTHIX BEIIECTB-HEMETAILIOB;

OOBSACHATH  3aBHCHUMOCTb  CBOWMCTB (WM
NpeICKa3blBaTh  CBOWMCTBA)  XMMHUYECKHX
AIIEMEHTOB-HEMETAIIOB (panmyc,

28

28
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CBSA3b. dusnyeckue
CBOIiCcTBa BOJEI. AHOMAaIHU
CBOICTB BOJIBL.
['uapodunsHbIe u
rupooOHBIE  BEIIECTBA.
Xumudeckue CBOMCTBaA
Boabl. KpyroBopor BOABI B
IPUPOJIE. Boaoouncrka.
Abspanus Bojbl. bBBITOBBIC
¢unbTpel.  MuHepalibHbIE
BOAbL. JlUCTHIUIMpOBaHHAS
BOJla, €€ IIOJy4yeHue U
MpUMEHEHUE.

O0masi xapakTepucTHKA
raJIOreHOB.

CTpOCHI/Ie aTOMOB.
HpOCTHe BCIICCTBA u
OCHOBHBIC COCOUHCHUA

raJIoTeHOB, X CBOMCTBA.
Kpartkue cBenenus o xiope,
Opome, ¢Tope u ione.
IIpuMeHeHne ranoreHoB u
UX COEAVNHEHUH B HAPOJHOM
XO34MCTBE.

Cepa.

Crpoenue aToma,
aJUIOTpONUs, CBOMCTBA M
NpPUMEHEHHE pPOMOHUYECKOM
cepbl. Okcupsl cepsl (IV) u
VD, 1704 MIOJIy4YEHHUE,
CBOMCTBA M NIPUMEHEHHUE.

HEMETAJNINYSCKHE  CBOMCTBA  DJIEMEHTOB,
OKHCIINTCILHO-BOCCTAHOBUTEIILHBIC CBOMCTBA
AJIEMEHTOB) U 00pa3yeMbIX UMU COETUHEHUN
(KUCIIOTHO-OCHOBHBIC ~ CBOMCTBAa  BBICIIHMX
OKCHJIOB u TUAPOKCHJIOB, JETYYuX
BOJIOPOJIHBIX ~COCJIMHEHUH, OKHUCIUTEIbHO-
BOCCTaHOBHUTECIIbHEIC CBOMCTBA) oT
nojoxxkeHus B Ilepuogmyeckoil cucreme
XUMHYECKUX 31eMeHTOB [l. 1. MeHnaeneena;
OIIMCKLIBAThL OOIME XHMHYECKHE CBOMCTBA
HEMETAJNIOB C IIOMOINBIO E€CTECTBEHHOIO
(pycckOro WM POIHOTO) S3bIKAa W S3bIKA
XUMHH;

COCTaBJISITh MOJIEKYJISIPHBIE ypaBHEHUS
peakuuii, XapakTEepU3YIOLIUX XHUMHUYECKHE
CBOMCTBAa HEMETAJUIOB M HMX COCAWHCHHUH, a
TaK)Xe€ DJIEKTPOHHBIE YpAaBHEHUs IPOILIECCOB
OKHUCJICHUS-BOCCTAaHOBJICHMUS,

ypaBHEHUS AIIEKTPOIUTUUYECKON
JUCCOIMAIINN; MOJICKYJISIpDHBIE, TIOJHBIE |
COKpaIllCHHbIC MOHHBIC YPABHEHHS PEAKIIHi C
Y4aCTHEM DJICKTPOJIUTOB;

yCTaHaBIUBATh NPUYUHHO-CIIECTBEHHBIE
CBSI3U MEX]ly CTPOCHHEM aTOMa, XUMUYECKON
CBSI3bI0, THUIIOM KPUCTAJUIMYECKOM pEelIeTKU
HEMETAJNIOB U MX COCAWHEHHH, UX OOIIUMHU
(GUBUYECKUMU U XUMUYECKUMU CBOWCTBAMU;
OTNHUCHIBATh XUMUYECKHUE CBOMCTBA BOJOPOJA,
rajoreHoB,  KHUCJIOpOJaa,  Cephl,  a30Ta,
docdopa, rpadura, anmaza, KpeMHHUS U HUX
COCIMHECHUH C TMOMOIILI0 E€CTECTBCHHOIO
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CepHa;I KHCJIOTa U €€ COJIH,

ux IMPUMCHCHHUC B
HapOJHOM XO35MCTBE.
IIpousBoacTBO CEpHOU
KHCJIOTHI.

A3or.

Crpoenue aToma U
MOJIEKYJIbI, CBOICTBa
POCTOTO BEIIECTBA.
AMMHaK, CTpPOCHHUE,

CBOMCTBA, IIOJIyYEHUE U
IIPUMEHEHUE. Conu
aMMOHHUS, HX CBOWCTBA H
npuMeHeHne. Okcuasl a3oTa
(D) u (IV).

A30THas  KHUCIOTAa, ee
CBOMCTBA M NIPUMEHEHHUE.
Hutpatel w®  HUTpUTSHI,
npobiieMa UX COoepKaHUs B
CEIBbCKOXO0351MCTBEHHON

POAYKIUH. A30THBIE
ya00peHusI.

Dochop.

Crpoenue aToma,
IOTPOTHS, CBOMCTBa
6emnoro U KPacHOTo

docdopa, UX HpUMEHEHHE.
OcHOBHEBIE COEIMHEHMN
okcun  ¢dochopa (V) wm
optodochopHas  KHUCIOTA,
docdarts. docdopHbIe

(pycckoro WM pPOJHOTO) sI3bIKa U S3bIKA
XVMHH;

OTHCHIBATh CIIOCOOBI YCTPAHEHUS JKECTKOCTH
BOJbl U BBINOJHATH COOTBETCTBYIOLIUN UM
XUMUYECKUN IKCIIEPUMEHT;

BBIMIOJHATh, HAOMIOAaTh U OIHKCHIBATH
XUMHUYECKHH AKCIIEPUMEHT 1o
pacrno3HaBaHUIO HOHOB BOJIOPOAAa U aMMOHHUS,
cynedar-, kapOoHar-, cuiamkar-, Qocdar-,
XJOpUA-, OpOMHUI-, HOIU-MOHOB;
AKCIIEPUMEHTAJIbHO HCCJEA0BaTh CBOMCTBA
METaUIOB W WX COCIUWHEHUH, pelaTh
OKCIIEPUMEHTAJIbHBIE ~ 33/ladyd [0  TeMe
«Hemeraubl
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ya00peHUsI.

Yraepoa.

Crpoenue aToMma,
aJJIOTPOIIHS, CBOKCTBA
MO (UKALHIA,
MIPUMEHEHUE. Oxcuapl

yraepona (II) u (IV), ux
CBOWCTBA ¥ TPUMCHEHHUE.
KapOoHatsl: KalbIUT, COMA,
MoTaml, WX 3HAYCHUE B

pupojIe u KUZHH
YEJI0BEKa.

Kpemnuuii.

Crpoenue aToma,
KPUCTAJUIMYECKUN KPEMHUU,
ero CBOMCTBA u
[IPUMEHEHUE. Oxcnp
KpEMHHUS (Iv), ero
MIPUPOTHBIC

pazHoBUAHOCTU. CHUIIMKATHI.
3HaueHue COEIMHEHU
KpEMHHMsI B  JKHBOM U

HEXXHUBOM IIpUpPOJIE.
CunukatHas
MPOMBIIUIEHHOCTb.
Pemenue 3aja4,

cUCTEeMAaTH3aInsI 3HaHUU T10
TeMe « Hemeramabl»
JdemoHCcTpaumu.

OOpa3ibl  TaJIOT€HOB —
MPOCTBIX BEIICCTB.
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BzanmogeiicTBHE TaloreHOB
C HATpUEM, C AJTIOMUHUEM.
BriTecHenne ximopom 6poma
WM MOJla U3 PacTBOPOB MX
CoOJIeii. BzaumoneiictBue
cepol c MeTajlaMH,
BOJIOPOJIOM U KHUCIIOPOIOM.
BzaumoneiicTBue
KOHIICHTPUPOBAHHOM
a30THOM KHCIIOTBI C MEbIO.
[Tornomenue yIJIeM
pacTBOPEHHBIX BCIISCTB
WM ra3oB. BoccTanoBieHne
MM U3 €€ OKCHJa YIJIeM.

O06pa3isl PUPOTHBIX
COCIMHEHUI XJIOpa, Cepbl,
docdopa, yriaepoaa,
KPEMHUS. O06pa3sist
BOKHEUIIUX JJIs1 HAPOJHOTO
X0351CTBA cynb(aToB,
HUTPATOB, KapOOHaTOB,
docdaros. O6pa3siibt
CTEKJIa, KEepaMUKH,
[IEMEHTA.

JlabopaTopHble ONBITHI.
20. [Tonyuenune "
pacrio3HaBaHHE BOJOPOJA.
21. Uccnenosanune
MIOBEPXHOCTHOTO
HATSDKEHUS BOJIBI.

22.PactBopeHnue
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NepMaHraHata Kajius WIH
MEHOrO Kylopoca B BOJE.
23. I'unparauus
00€3BOKEHHOTO  Cyibdara
Meau (D). 24.
N3rotoBiieHre  THIICOBOTO

OTIIeYaTKa.

25. O3HaKoOMIICHHE c
KOJUIEKLIUEH OBITOBBIX
GuIbTPOB. 26.

O3HaKOMJIEHHE C COCTAaBOM
MUHEpaJbHOU BoOxbl. 27.
KauecTtBeHHass peakuus Ha
rajJjoreHua-uoHEL. 28.
ITonyuenue u
pacro3HaBaHHE KHCIOPO/a.
29. Topenue cepsl Ha
BO3JyX€ M B KHCJIOPOJE.
30.CgoiicTBa pa30aBieHHOM

CEePHOM  KHCIJIOTHI. 31.
N3yuenue CBOICTB
aMMHaKa. 32.
Pacno3naBpanue colen
ammonus. 33. CaoilicTBa
pa30aBieHHOMN a30THOM
KHUCIIOTEL. 34,
BzanmopeiicTBre
KOHILIEHTPUPOBaHHOU

a30THOM KUCIOTHI C MEIBIO.
35. T'openune ¢ocdopa Ha
BO3JyX€ U B Kuciopoze. 36.
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PacniosnaBanue docdaros.
37. Topenue yras B
kuciopoje. 38. [lonyuenue
YTOJIbHOM KHUCJIOTBI 51
U3y4YeHUE ee CBOMCTB. 39.
[lepexon kapOoHatoB B
TUAPOKapOOHATEHI.

40. Pa3znoxenue
rupokapOoHaTa  HaTpus.
41. IlomyuyeHue KpeMHEBOM
KACIOTHl M W3y4YCHHE €€
CBOMCTB.

IIpakTnueckas padora Ne
2 «Ilonyyenne, coOupanue
U pacno3HaBaHHe ra3oB»
IpakTnyeckas padora Ne
3 «ITony4yenue
COeIMHEHUIl HeMeTalI0B
U HM3yYeHHe X CBOICTB

Oprannueckasi XUMHS
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[IpoekTHas
JEeATEIbHOCTD Y4alluXCs

XuMus cracaer NnpUpony.

Xumust 51 KOCMOC.
IlepcnexTuBsI pa3BUTHSA
XUMHUHU

Opranu3oBEIBaTh yueOHOE B3aUMOJICHCTBUE B
rpynne (pacupeaensTh PO, T0TOBAPUBATHCS
JIPYT C IPYTOM U T. [1.);

penBHICTh (TIPOTHO3UPOBATH) IOCICACTBHS
KOJUICKTUBHBIX PCIICHUH;

MOHMMATh TMPHYMHBI CBOEro Heyclexa M
HAaXOQUThb CIIOCOOBI  BBIXOJA M3  OTOH
CUTYaIlUH;

B JAajore c yaUTEIeM VUUTBCS
BEIpa0aTHIBATh KpUTEpUU OLIECHKH |
OTIPE/ICIIATh CTEIEHD YCIICIITHOCTH
BBITIOJTHCHHUST CBOEH pabOThl M pabOThI BCEX,
UCXOIs M3  HMMCIOIIHUXCS  KPHUTEPHEB,
COBCPIIICHCTBOBATh KPUTEPHUH OLEHKH H
MOJb30BAaTECI HMMH B XOJE€ OILIEHKH W
CaMOOIIEHKH;

OTCTanuBaTh CBOIO TOYKY 3peHwus,
apryMeHTHPYS e¢;

MOJITBEPKIaTh apTYMEHTHI (pakTamu;
KPUTHYHO OTHOCHUTHCS K CBOEMY MHEHHUIO;
CIymIaTh JApPYTUX, TBITAaThCS TNPUHUMATH
IPYTYI0O TOYKY 3peHHUs, OBITh TOTOBBIM
M3MEHUTH CBOIO TOUKY 3PEHUS;

COCTaBIIAITH  pedepar 1o  ONpeeIICHHOM

hopme;
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O00011eHrEe 3HAaHUT 11O
XUMUH 332 KypC OCHOBHOU
IIKOJIbI, IOATOTOBKA K
I'HA

[lepuoauueckuid 3akoH |
Ilepuonnueckas  cucrema
XUMHUUYECKUX 31eMeHTOB /I.

. MeHnpeneena.
Dduznueckuit CMBICII
MOPSIIKOBOTO HOMeEpa
JJIEMEHTA, HOMEpOB
nepuoja n TPYIIIBI.
3aKOHOMEPHOCTH

U3MCHCHUS CBOMCTB
3JICMEHTOB u AX

COCIMHEHUN B NEpUOJaxX U
rpynmnax B CBETE
IIPEJCTaBICHUM O CTPOECHUU
aTOMOB JIEMEHTOB.

3HaueHue NEPUOAUYECKOTO
3aKOHA. Buapl XMMHUYECKHX
CBsA3EH 51 THIIBI
KPUCTAJUIMYECKUX PEIIECTOK.
B3anMocBsI3p  cTpoeHMS W

CBOICTB BELIECTB.
Knaccudukanms

XUMHYECKHX peakuui 1o
pa3IMYHbIM npU3HaKam
(aucio u COCTaB
pearupyromux "

o0pa3yrommuxcss  BEIIECTB;
HaJIN4Yne

rpaHuIlel  pazaena  (as;
TEIJIOBOM ¢ dexr;
U3MEHEeHHE CTeTeHe

YcraHaBnMBaTh MPUYUHHO-CIICICTBECHHBIC
CBSI3U: KJIAaCC BEIECTBA — XUMHYCCKHUE
CBOMCTBA BEIIIECTBA;

Ha0JII0JaTh U OMUCHIBATH PEAKIIMU MEXKIY
BHGKTPOJII/ITaMI/I C IIOMOIIBIO
€CTECTBEHHOT'O (PYCCKOTO WJIM POJHOTO)
SI3BIKA U SI3BIKA XUMUH,

MIPOBOJIUTD ONBITHI, TIOITBEPKAAFOIITHE
XHMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB
HCOpFaHI/I‘-IeCKI/IX BCIIICCTB

10 ( u3 HUX
BBIJICJICHO 4 4 Ha
OpraHUYECKYIO
XUMHUIO)
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OKHCJICHHS aTOMOB;
HCIIOJIL30BAHUE

KaTajlu3aTopa; HalpaBJieHHE
MPOTEKAHU). CxkopocTh
XAMHYECKUX PEaKkUud |
(GakTophl, BIMSIIONIUME Ha

Hee. O6patumMocCTh
XUMHYECKHX  pPEaKIud |
CHOCOOBI CMCIICHHUS

XAMHYECKOTO PABHOBECHSI.
IIpocTeie 51 CJIOXKHBIE
BeIllecTBa. MeTamel H
HeMeTalabl. | eHeTmuecKue
pAIlbl MeTallJIa, HEMeTaia u

MIePEX0THOTO MeTallIa.
Oxcuasiu THUAPOKCHTBI
(ocHOBaHWsI, KHCJIOTEHL,

am(OoTepHBIE TUIPOKCUIBI),
COJIH. Hx COCTaB,
KJaccupukauus u oouume
XMMHYSCKHE CBOWMCTBA B
CBETE TEOPHUH
ANEKTPOJIUTUYECKON
JHCCOIIMAIIHH.

Hroro

68
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7. Y4eOHO-MeTOoAMYeCKOe U MATEPUHAJBHO-TeXHHYECKOe obecneueHue

06pa30BaTeJ'H>HOF0 nmpounecca

70



Jumepamypa ona ooyuaowuxca
o 1. 'abpuensu, O.C. Xumus. 8 kiacc: yuel. miis odmeodpazoBat. yupexaenuid/-16 u3a. Mcnop.-M.:poda, 2015 rox

° 0O.C.I'abpuensH «MsbI U3ydaem XuMuto, 8 kiacc», M., 2009t

JlonoJiHUTeJIbHAS JIUTEpaTypa:
DHIMKJIONEINYECKUH CIIOBAPh FOHOTO XMMUKA.
JuaakTuyeckui MaTepuall.

Yueono-wemooduueckuii Komniaekm onsa yuumens:

1.T'a6puensa, O.C. Xumus. 8 kiacc: yued. ais odmeoOpazosar. yupexaeHuit/-16 u3a. Ucop.-M.:JIpoda, 2015 rox

2.T'abpuensa O.C. Xumus 8 knacc.: Kourponsasie u mpoBepounbie padotel /O.C. I'abpuensn, [1.H. bepéskun, A.A. Ymakosa u ap. — M.: JIpoda, 2013 rog
3.I'abpuensn O.C., Kynuosa A.B. Mertonunyeckoe nocodue ais yuurens. 8-9 kmacc. — M.: [Ipoda, 2013rox

4.T'abpuensn, O.C., KynuoBa A.B Terpaap 11t 1abopaTopHBIX ONBITOB U MpakTU4Yeckux padot, 8 kinacc. — M.: JIpoda, 2013rox

Cpeocmea o0yuenus

- MyJabTHMeANHBIC IOCO0H

1. MynsTuMenuiinoe yuebHoe mocodure HoBoro oopasia. 8-9 knacc. «IIpocsemenuey. 2014
2. Xwumus (8-11 kmacc). Bupryansnas maboparopusi. Y4ueOHoe dnekTpoHHOe n3aanue: Jlabopatopus cucrem myinprumeana Map I'TY, 2010.
3. Kpowme Toro, npu BeieHUN Kypca B 8 Kilacce Ha ypOKe UCTIOIB3YeTCs CepHsi MyJIbTHMEIUIHBIX YPOKOB U MPE3CHTAINH, pa3paO0TaHHBIX YUUTEIEM

Jlabopamopnoe obopyoosanue u peaxmiugot
- Mununaboparopuu B KOIUYECTBE 15 MTYK ¢ HEOOXOIUMBIMH MIPUOOPAMHU U PEAKTHUBAMH

HUTHepHeT pecypcenl

1. Xumudeckas Hayka 1 oOpazoBanue B Poccun http://www.chem.msu.su/rus
2. Xumus u XKuznp - XXI Bek http://www.hij.ru
3. T'azera «Xumusi» u caiit ans yuurens «51 nuay Ha ypok xumum» http://him.1september.ru
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4. ChemNet: moprai (yHIaMEHTAIBHOTO XUMHUYECKOT0 0OpazoBanus http://www.chemnet.ru
5. AIXUMMUK: caiit JI.}O. Anuk6eposoii http://www.alhimik.ru
6. OCHOBBI XUMUH: 00pa30BaTEILHBIN CANT ISl IIKOJIBHUKOB U CTYACHTOB http://www.hemi.nsu.ru

7. BupryanpHas xuMmu4eckas mkona http://maratakm.narod.ru
8. 3anumarenpHas xumus: Bce o metayuiax http://all-met.narod.ru

COI'NTACOBAHO
[IpoTokon 3acenanus

METOJIMYECKOT0 0ObETMHEHUS YUUTEIECH XUMUH,
ouonoruu,reorpadpuun MBOY rumnazus Ne 25

oT « 28 » asrycra 2020 roga Nel

10.b. be3uk

COI'TTACOBAHO
3aMECTUTENb TUpeKTopa o Y BP

«___» asrycra 2020 roga
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IIpuaoxenne 1. Kpurepun 1 HOPMBbI OLIEHKHU 3HAHUH 00y4YaOIIMXCS

Pe3ynbrarel 00yueHus: XUMUU JOHKHBI COOTBETCTBOBATH OOIIMM 33/1a4aM MpeaMeTa U TpeOOBaHUSAM K €r0 YCBOSHHUIO.
Pe3ynbrarel 00yueHHs OLleHUBaIOTCA 0 NATUOAITEHOM crucTeme. [Ipu olleHKe yUnTHIBAIOTCS CIEAYIONUE KaUeCTBEHHbIE M0KAa3aTeNId OTBETOB:
['myOuHa (COOTBETCTBHE N3yYEHHBIM TEOPETUUCCKUM OOOOIICHUSIM);
Oco3HaHHOCTH (COOTBETCTBUE TPEOYEMBIM B IIPOrpaMMe YMEHUSIM IPUMEHAThH MOJy4YEeHHYI0 HH(POPMAIIHIO).
[TonHoTa (coOoTBETCTBHE 00BEMY MPOrPaMMbl U HHPOpPMAILIUK YUeOHUKA).
[Ipu orieHKe YyYUTHIBAFOTCS YMCIIO M XapaKTep OMMUOOK (CYIMIECTBEHHBIC WIH HECYIECTBEHHBIC).

Cyl1iecTBeHHBIC OMMOKY CBSI3aHBI C HEJIOCTATOYHON TITyOMHHOW M OCO3HAHHOCTHIO OTBETA (HAPUMED, YICHUK HEMPABHILHO YKa3aJl OCHOBHBIC TPH3HAKU
TIOHSTHIA, SIBIICHUH, XapaKTepHBIC CBOMCTBA BEIIECTB, HEMPABUIHLHO C(HOPMYIIMPOBAIT 3aKOH, MIPABUJIO U TIP. WIM YUCHUK HE CMOT IIPUMEHHUTH TEOPETUICCKHEC
3HAHUA JUIS OOBSCHEHUS U MpeACcKa3aHusl SBJICHUIA, yCTAHOBICHUS IPUUYUHHO-CIIEACTBEHHBIX CBSA3€H, CpaBHEHUS U KiIacCU(UKALIMU SIBICHUI U T.I1.)

HecymiecTBenHbie OMMOKH ONPEAEAIOTCS HEMOIHOTON OTBETa (HapuMep, yIyIIeHHUs U3 BUIa KaKOro-Tu00 HeXapakTepHOro ¢akTa Ipu OMHCaHUH
BelIEeCTBa, Mpoiiecca). K HUM MOXHO OTHECTH OrOBOPKH, OMUCKH, TOMYIIICHHbIE IO HEBHUMATEIBHOCTH (HAIIpUMep, Ha J1Ba U OoJiee ypaBHEHUH peakiiii B MOJIHOM
MOHHOM BHUJIE JIOMYIIEHA OHA OIKUOKa B 0003HAYEHHUH 3apsa HOHA).

Pe3ynbrarel 00yueHUs MPOBEPSIOTCS B MPOIIECCE YCTHHIX U MUCHMEHHBIX OTBETOB YUAIIUXCS, & TAKXKE MPHU BHIMOJTHEHUH UMU XUMUYECKOTO IKCIIEPUMEHTA.

1. Ouenka ycmnozo omeema
Ouenka "S" craBuTcs, €CIM yUYEHUK:
1) IToxa3piBaeT r1ybOKOE U MOJTHOE 3HaHUE U IOHUMaHKEe BCero 00bEMa IporpaMMHOTO

MaTcpurajia, MoJIHOC MIOHUMAaHUC CYIIIHOCTH paCCMATPHUBACMBIX HOHHTHﬁ, SIBIICHUI U BaKOHOMepHOCTeﬁ, Teopnﬁ, B3aI/IMOCB}ISCI71;
2) YMeeT cocTaBUTh HOJIHBIN U HpaBI/IJ'IBHHﬁ OTBCT HAa OCHOBC U3YUYCHHOI'O MaTCpuajid; BBIACIATH I'NIABHBIC IOJIOKCHUSA, CAMOCTOATCIIBHO IOATBCPIKAATh OTBET
KOHKPCTHBIMU IIPUMCPaAMU, q)aKTaMI/I; CaMOCTOATCIIBHO U apTYMCHTHUPOBAHO ACJIAaTh aHAJIU3, O606H.ICHI/I$I, BBIBOJIbI. Y CTAHABIIMBATh MCKIIPCAMCETHBIC (Ha OCHOBC
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paHee NpuoOPETEHHBIX 3HAHUI) U BHYTPUIIPEAMETHBIE CBSI3U, TBOPUYECKH IIPUMEHSATH [10JIy4YE€HHbIE 3HAaHUs B HE3HAKOMOM cutyanuu. IlocnenoBarenbHo, 4€TKO,
CBSI3HO, 000CHOBAHHO M 0€30IIMO0YHO U3J1araTh yueOHBIN MaTepHai; JaBaTh OTBET B JIOTMUYECKOI 11OCIE0BATEIbHOCTH C UCIIOIb30BAHUEM IIPUHSATOM
TEPMUHOJIOTHH; JIeNIaTh COOCTBEHHBIE BHIBOIBI; (DOPMYIHPOBATH TOYHOE ONPECTICHIE U HCTOJKOBAaHHE OCHOBHBIX MMOHATHHN, 3aKOHOB, TEOPHIL; TPU OTBETE HE
MOBTOPATH JIOCIIOBHO TEKCT Y4eOHUKA; M3JIaraTh MaTepHaj JUTEPATYPHBIM S36IKOM; TPABUIBLHO U 0OCTOATENBHO OTBEUATh HA JIOTIOJIHUTEIBHBIE BOIPOCH! YUUTEIIS.
CaMOCTOATEeNBbHO U PALIMOHAIBHO MCIIOIB30BATh HATJISIHBIE TOCOOUS, CIIPaBOYHbIE MAaTepUAIIbI, YUeOHUK, JONOJHUTEIBHYIO TUTEPATYPY, IEPBOUCTOUHUKH;
IPUMEHATh CUCTEMY YCIIOBHBIX 0003HaUEHU ITPHU BEACHUU 3alMCel, COMPOBOXKIAIOLIMX OTBET; UCIOJIb30BaHUE /IS I0KA3aTeIbCTBA BEIBOJOB U3 HAOIIOCHUN U
OIIBITOB;

3) CamOCTOATENIBHO, YBEPEHHO U 0€301IMO0YHO IPUMEHSET [10JIyYSHHbIE 3HaHUS B PEIIEHUH IIPo0JIeM Ha TBOPUECKOM YPOBHE; JJOITyCKaeT He 0ojiee 0JTHOro
He10uéTa, KOTOPbIH JIErKO MCIIPaBIIseT 110 TPeOOBAHUIO YUUTENS; UMEET He0OXO0JMMbIe HaBBIKM paboThl ¢ NpUOOpaMu, YepTeKaMu, CXeMaMu U rpaukamu,
COITYTCTBYIOILIMMU OTBETY; 3aIIUCH, COIPOBOXK/IAIOLINE OTBET, COOTBETCTBYIOT TPEOOBAHUSIM.

Ouenka "4"craBuTcCs, €CIM YUCHHUK:

1) IToka3piBaeT 3HaHMSI BCETO U3YyYEHHOIO IPOrpaMMHOro Marepuaia. J[aéT moaHbli U IPaBUIIBHBIM OTBET HA OCHOBE U3YUEHHBIX TEOPUI; HE3HAYUTEIbHbIE
OmMOKH U HEJOUYETHI IPH BOCTIPOU3BEICHIH N3YUYEHHOT'O MaTepHaa, OrpeIeIeHUs TIOHATHIA 1ajl HETIOJIHbIE, HEOOIbIINEe HETOYHOCTH MTPU UCTIOIb30BaHUH
Hay4YHbIX TEPMUHOB WJIM B BbIBOJIaX U 000OIIEHUAX U3 HAOIIOAEHUH U ONBITOB; MaTepHajl U3JlaraeT B ONPEeAEICHHOM JOrMuecKol NoCIe10BaTeIbHOCTH, IPU ATOM
JIOIyCKaeT OAHY HEerpyOyro omMOKy WM He 0oJiee IBYX HEJOUETOB M MOXKET MX MCIIPABUTh CAMOCTOSTENILHO MIPU TPEOOBAHUH WM ITPU HEOOJIBIION TOMOIIH
IIpero/iaBaTesisi; B OCHOBHOM YCBOWJI y4eOHBIM MaTepHuall; HOATBEP)KIaeT OTBET KOHKPETHBIMH IIPUMEPAMU; IIPABUIIBHO OTBEUYAET Ha JIOMOIHUTEIbHbIE BOIPOCHI
YUUTEISL.

2) YMeeT caMOCTOSITEIbHO BBIJIECIATH II1aBHbIE MTOJIOKEHHSI B M3yY€HHOM MaTepuae; Ha OCHOBaHUU (DaKTOB M IPUMEPOB 0000I11aTh, 1€J1aTh BHIBOBI,
YCTaHABIIMBATh BHYTPUIIPEIMETHBIE CBA3H. [IpUMEHSTH MOTy4YeHHbIE 3HAaHUS Ha IPAKTUKE B BUJOU3MEHEHHON CUTYal[MH, COOII0aTh OCHOBHBIE MpaBUIIa
KYJIbTYpPbl YCTHOM pe4H U CONMPOBOXKAAIOIIEH TUCHbMEHHOMN, UCII0Ib30BaTh HaAyUYHbIE TEPMHUHBL;

3) He o6nagaet 1ocTaTOYHBIM HaBBIKOM pabOTHI CO CIIPABOYHOM JIUTEPATYpOl, y4eOHUKOM, IEPBOMCTOYHUKAaMU (MIPAaBUIILHO OPUEHTHPYETCSI, HO paboTaer
MeaieHHO). JlonmyckaeT HerpyOble HapyleHus IpaBuil 0(popMIIeHUSI TUCbMEHHBIX padoT.

Ouenka "3" craBuTCs, €CIM YUYECHUK:

1) ycBoni ocHOBHOE cojiepKaHue y4eOHOro MaTepHrala, UMeeT MpoOesbl B YCBOGHUU MaTepHaia He MPersTCTBYIONE JallbHEeHIeMy YCBOCHHIO
IIPOrPaMMHOT0 MaTepHaa;

2) MaTepHai u3jaraeT HeCUCTEMAaTU3UPOBAHHO, (PparMeHTapHO, He BCEr/a MocIeJ0BaTeIbHO;

3) moka3bIBaeT HEJOCTATOUYHYIOC(OPMUPOBAHHOCTH OTAEIbHBIX 3HAaHUN U YMEHHI; BBIBOABI M 0000IIEHHS apryMEHTHPYET c1a00, TOMyCKaeT B HUX OLUIMOKH.

4) nomycTuis OIIMOKN M HETOYHOCTH B MCIIOJIb30BAaHUH HAYYHON TEPMUHOJIOTHH, OIIPEICTICHUS MTOHATHH 1l HEJOCTaTOYHO YETKUE;

5) He UCTI0NIb30BaJl B KAYECTBE JI0KA3aTEIbCTBA BBIBOABI M 0000IIEHHS U3 HaOII0AeHUH, ()aKTOB, ONBITOB WJIM JOMYCTUJI OLIMOKHU MPU UX U3JI0KEHHH;

6) UCTIBITHIBAET 3aTPyIHEHUS B IPUMEHEHUH 3HAHUI, HEOOXOAUMBIX JUISl PEeIlIeHus 3a]a4 Pa3IMuHbIX THUIIOB, IPU 00BSICHEHUU KOHKPETHBIX SIBJICHUI Ha OCHOBE
TEOpUI U 3aKOHOB, WM B IOATBEPKACHNN KOHKPETHBIX IPUMEPOB MPAKTUUECKOTO IPUMEHEHUS TEOPHIA;
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7) OTBCYACT HEIIOJIHO HAa BOIIPOCHI YUUTECIIA (yrIYCKaﬂ u OCHOBHOG), HJIW BOCIIPOMU3BOJUT COACPKAHNEC TEKCTA y‘I€6HI/IKa, HO HEAOCTATOYHO ITIOHUMACT

OTJIETIbHBIE MOJIOXKEHHS, UMEIOIIUE BaXKHOE 3HAYCHUE B ITOM TEKCTE;
8) oOHapyXHBaeT HEJOCTATOYHOE MOHUMAHKE OTACIHHBIX IMOJIOXKEHHUH MPU BOCIIPOU3BEACHUN TEKCTa YueOHMKA (3arucei, MepBOMCTOYHIKOB) UM OTBEYACT
HEMOJIHO Ha BOTPOCHI YUUTEIS, JOMYCKask OJJHY-BE TPyObIc OMIMOKH.

Ouenka "2" cTaBUTCS, €CIIM YUYECHUK:
1) He ycBOWJI M HE PACKPBLI OCHOBHOE COJIEpKAHUE MATEpUaa;

2) He JienaeT BBIBOJIOB U 000OIIICHHMIA.
3) He 3HACT U HE TOHUMAET 3HAYUTEIbHYIO MM OCHOBHYIO YacTh MPOrPAaMMHOI0 MaTepHalia B Mpe/eiax MOCTaBICHHBIX BOIIPOCOB;

4) unu umeert ciabo chopMUPOBAHHBIC M HETIOJHBIE 3HAHKS U HE YMEET MPUMEHATh WX K PEIICHUIO KOHKPETHBIX BOMPOCOB U 3aja4 Mo 00pasily;
5) unu ipu oTBETE (HA OJIMH BOIPOC) JOMYyCKaeT 0osiee IBYX IPyObIX OMIMOOK, KOTOPHIE HE MOXKET UCIIPABUTD JIaXKe TIPHU MOMOIIM YIUTEIIS.

2. Ouenka IKCnepuMeHmaibHblX YMeHuil (npaKkmuyeckux u 1a6opamopHwvix padom)
OrneHka cTaBUTCS HAa OCHOBAaHMH HAOIOACHUS 32 YYAUIMMHUCS M MIUCbMEHHOTO OTYeTa 3a padoTy.

Ouenka "5" craBuUTCS, €CIIM YUEHUK:

1) mpaBUIILHO OIPEIEHII IEJIb OIBITA;
2) BBINOJIHWI PabOTy B HOJTHOM 00BeMe C cOOII0IeHnEM HEOOXOAMMOM TOCIIeI0BATEIbHOCTH MPOBEICHNUS OMBITOB U U3MEPEHUN;

3) CaMOCTOATCIIbHO U pallMOHAJIBHO BBI6paJ'I K IIOATrOTOBMIJI OJI4 OIIBITA HeO6XOI[I/IMOG O60py,Z[OBaHI/IC, BCC OIIBITHI ITPOBEII B YCJIOBUAX U PCIKHUMAX,

O6CCH€‘II/IBaIOH_[I/IX MOJIYYCHHEC PE3YJIbTATOB U BEIBOJAOB C HanOOJIbIIICH TOYHOCTBIO,
4) HAY4YHO I'PaMOTHO, JIOTUYHO OIThCaJl Ha6J'IIOI[eHI/I}I n C(l)OpMyJ'II/IpOBaJ'I BBIBOJBI U3 OIbITa. B MMPEACTAaBJICHHOM OTYCTEC MPABUJIIBHO U AKKYPATHO BbIITOJIHUJI

BC€ 3aIUCH, TAaOJIUIIbI, PUCYHKHU, YEPTEKH, Tpa()UKU, BEIYUCICHUS U CJI€TIaT BBIBOIBI;
5) mpOSIBIISIET OPraHU3aMOHHO-TPYAOBBIE YMEHUs (TIOAIEP)KUBAET YUCTOTY pabodero MecTa v MOps0K Ha CTOJIE, PKOHOMHO HCIIOIB3YET PACXOIHbIC

MaTepuabl).
6) SKCIEPUMEHT OCYILECTBIISET M0 IUIaHY C YU€TOM TEXHUKH O€30MacCHOCTH U IPAaBUJI pabOTHI C MaTepHajiaMu U 000pyI0BaHUEM.

Ouenka ""4" craBuTCs, €CIIM YYEHUK BBIIOIHWI TPeOOBaHUS K OIleHKe "5", HO:
OueHKka 4 ) y4 p s
1) omBIT MPOBOJUI B YCIIOBUSIX, HE 00ECIIEUHNBAIOIINX TIOCTATOYHON TOYHOCTH U3MEPEHUI;

2) wu OBLIO JOMYIICHO JBA-TPH HEJ0UETa;
3) wiu He 6osee 0IHOM HEerpyOoit OTMOKYU M OJHOTO HE0YETa,

4) WM SKCTIEPUMEHT MPOBEJICH HE IMOJTHOCTHIO;

5) wiIn B OMIMCAaHUN HAOJIOICHUH U3 OIBITA JOITYCTHII HETOYHOCTH, BBIBOBI C/IEJIa)l HETIOJHBIC.

Ouenka "3" craBuTcs, €CIM yUEHUK:
1) npaBUJIbHO OMpeNENuI eJIb OMbITAa; pabOTYy BBHIIIOJIHAET IPABHILHO HE MEHEE YeM HAlOJIOBHHY, OJJHAKO 0O0BEM BBIITOJIHEHHOM YacTH TaKOB, YTO

MO3BOJIACT NOJYUYUTh NPABUJILHBIC PE3YJIbTATHI U BBIBOABI IO OCHOBHBIM, IPUHIOUIIMAJIBHO BAXKHBIM 3ala4aM pa60TBI;
75



2) unu noabop o0opynoBaHus, 00BEKTOB, MATEPHAJIOB, a TAKXKe pabOTHI 10 HaYaTy OIbITa MPOBEJI C TOMOIIBIO YUUTENIS; WIIK B XO/I€ IPOBEICHUS OIbITA U
M3MEepeHui ObLTN TOMYIIEHB! OUTHOKY B ONMCAaHUN HAOII0IeHUH, (HOPMYITHMPOBAHUN BHIBOIOB;
3) OnBIT MPOBOAMIICS B HEPALMOHAIBHBIX YCIOBUSIX, UTO MPHUBEJIO K MOTYYCHUIO PE3YIIBTATOB C OOJBIICH MOTPEIIHOCTHIO; WM B OTYETE OBUIN TOMYIICHHI B
o0IIei CII0KHOCTH He OoJiee ABYX OMMOOK (B 3aMMUCAX SIUHULL, H3MEPEHUSX, B BBIYUCICHUSX, Ipadukax, Tabaumax, cxeMax, aHaIu3e MOrPerrHoCTeld U T.1.);
4) nomyckaeT rpyOyto omuOKy B X0/I€ dKCIIepUMeHTa (B 00bACHEHHH, B 0)OPMIIEHUHU pabOTHI, B COOIIOICHUH MTPABHII TEXHUKH O€30MacCHOCTH MpHU padboTe
C MaTepHallaMd U 000pyI0BaHUEM), KOTOpask UCIPABIISETCS MO TPEOOBAHUIO YUUTEIIS.
Ouenka "2" craBuTCS, €CJIM YYCHHUK:
1) He ompeenul CaMOCTOSTENIbHO 1IeJb OIbITA; BHIIIOIHUI pabOTy HE MOJHOCTHIO, HE MOATOTOBHII HY)KHOE 000pYA0BaHHE U 00BEM BBIITOJIHEHHON YacTH
paboThl HE O3BOJISET CAETIaTh MPABUIBHBIX BHIBOOB;
2) WK OTIBITHI, U3MEPEHHSI, BEIYUCIICHHS, HAOII0ACHUS TIPOU3BOJMIINCH HENPABUIIBHO;
3) wiu B Xo/i€ pabOThI U B OTYETE OOHAPYKUIIUCh B COBOKYITHOCTH BCE HEJOCTATKH, OTMEUEHHBIE B TpeOOBaHUIX K oljeHKe "3";
4) norryckaet nBe (1 6osee) rpyObie OMMMOKH B X0JIe IKCIICPUMEHTA, B 00BSICHEHNH, B 0(pOPMIIEHUHU pa0dOThI, B COOIIOICHUH MPABUIT TEXHUKH
0€30macHOCTH IpU paboTe ¢ BEIIECTBAMH U 000PYJIOBaHUEM, KOTOPHIE HE MOXKET UCTIPABUTh JaKe 110 TPEOOBAHUIO YUUTEIIS.
3. Ouenka ymeHuil pewiams paciuennule 3a0a4u
Ouenka «5»:

- B JIOTHYECKOM PACCYKJICHUHU U PEIICHUH HET OLIMOO0K, 3a/a4a pelieHa palioOHaIbHBIM CIIOCOO0M;
Ouenka «4»:
- B IOTUYECKOM PACCYKJICHUHU U PEIIeHHs] HET CYIIECTBEHHBIX OMIMOOK, HO 3aJjaua pellieHa HepaluOHAIbHBIM CITIOCOOOM, WIIH JIOMYIIEHO He OoJee TBYX
HECYIIECTBEHHBIX OIIHOOK.
Ouenka «3»:
- B JIOTUYECKOM PACCYKJICHUU HET CYIIECTBEHHBIX OMMUOOK, HO JIOMYIICHA CYIIECTBEHHAS ONTMOKA B MATEMAaTHICCKUX pacueTax.
Ouenka «2»:
- IMEETCS CYIIECTBEHHBIE OLTUOKHU B JIOTMUECKOM PACCYKICHHUH U B PEIICHUY;
- OTCYTCTBHUE OTBETA Ha 3a/IaHue.
4. Quenka nucbMeHHbLIX KOHMPOJAbHHIX PADOm
Ouenka «5»:

- OTBET MMOJHBIN ¥ MPABWIBHBINA, BO3MOXKHA HECYIIECTBEHHAsS ONTHOKA.
Ouenka «4»:
- OTBET HETIOJHBIN WM JOMYIIEHO He 00JIee TBYX HECYMECTBEHHBIX OITHOOK.
Ouenka «3»:
- paboTa BBIMIOJIHEHA HE MEHEE YeM HaIOJIOBUHY, JOIYIIeHA OJTHA CYIIIECTBEHHAs OIIMOKA U TIPU ATOM JBE-TPU HECYIIIECTBEHHBIC.
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Ouenka «2»:
- paboTa BBIITOJIHEHA MEHBIIIC YeM HAIOJIOBUHY WU COACPKUT HECKOJIBKO CYIIIECTBEHHBIX OIIHUOOK;
- paboTa HE BBITIOJTHEHA.
[Tpu orieHKe BHIMOTHEHHS MMCbMEHHOM KOHTPOJIBHON PabOThl HEOOXOAMMO YYUTHIBATH TPEOOBAHUS €IMHOTO OPPOrpaPuuecKoro pexuma.
5. Ouyenxa mecmoegwvix paoom

TecTsl, cocTosMME U3 MATH BOIPOCOB MOYKHO HCITOJIB30BATh MOCIIE U3yUeHHUs Kakaoro Marepuana (ypoka). Tect u3 10-15 BompocoB UCIIONB3YETCS IS
nepuoandeckoro KoHTpostst. Tect u3 20-30 BompocoB HEOOXOAMMO HCIIOIB30BATh 11 HTOTOBOTO KOHTPOJIS.
[Ipu orleHMBaHWU UCITONIB3YETCS CIICAYIONIAs IIKaja;
0J11 mecma u3 namu 60nNPOCos
* HET OIIMOOK — OUEHKa «5»;

* 01HA OIINOKA — OUeHKA «4»;

* JIBC OIIMOKU — OUEHKA «3»;

* TPU OIIUOKH — OUEHKA «2).

Jna mecma usz 30 éonpocos:

* 25-30 npaBUIBLHBIX OTBETOB — OIEHKA «5»;
* 19-24 npaBUIbLHBIX OTBETOB — OIEHKA «4»;
* 13-18 npaBUIBHBIX OTBETOB — OLEHKA «3»;

* MEHbIIIE 12 MPaBUIBHBIX OTBETOB — OI[EHKA «2»
Ouenka Tecra
"5" — BBICTaBIIsIETCSA, €CITU IPABUIIHHO BBINTOTHEHO HEe MeHee 90% 3amanuit
"4" — BpICTABIISETCSA, €CITU MPABMWIHHO BBITTOITHEHO OT 70% 10 89% 3ananuii
"3" — BBICTaBISAETCSI, €CIH MPABUIBLHO BhIMOIHEHO OT 40% 10 69% 3ananuit
"2" — BpIcTaBiIsI€TCS, €M paboTa He BBINOJIHEHA (OTCYTCTBYET) MIIH B CIydae BhITOJHEHHs MeHee 39% 3ananuit

6. Ouenka pepepama.
Pedepar orneHuBaeTCs M0 CIICYIOIIAM KPUTCPUSIM:
* coOmroieHue TpeOoOBaHU K ero 0POPMIICHHIO;

* HE0OXOIMMOCTb U JJOCTaTOYHOCTD ISl PACKPBITUSI TEMbI IIPUBEJIEHHOM B TeKCTE pedepaTa HHPOpMAIIH;
* yMeHHe 00ydJaromierocst CBOO0JHO H3JlaraTb OCHOBHBIE MJIEU, OTPaKEHHBIE B pedepare;
* c1ocOOHOCTH 00YYAaOIIErocst MOHATH CYTh 33/1aBa€MbIX YIEHAMH aTTeCTAlMOHHOW KOMHCCUH BOIPOCOB U c(HhOPMYITUPOBATH TOUHBIEC OTBETHI HA HUX.
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KaJ’leHIlapHO — TEMATUYIECCKOC IIJIAHUPOBAHHUE

Xumus 8 kiace
(2 yaca B Hezes110, Bcero 68 yacon)
YMK O.C.I'abpuensina

Tema ypoka H3yuyaembie BOnpockl Oobopynosanue, TpedoBanus k [Mara nposenenuss | Popmupyemsbie YY1,
n/n HUKT, YPOBHIO OCHOBHbBIC BU/IbI
IKCIEPUMEHT: NMOATr0TOBKH AeATeIbHOCTH
d.— y4Yalmxcs
AEMOHCTPALMOHHbIH
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| JI. — nabopaTopHbIii

BBenenue (6 yacoB) Ilnan DakT
IIpenmer xumumu. UYro n3yyaer Xumusi. 3HAaTH/IIOHUMATD. Ilo3naBaTenbHbIE:
BemectBa IIpocTeie U Cl0XKHBIE -Xumuueckue CaMOCTOSITEJILHO BBIICIAIOT U
BBonHBIN HHCTpYKTaX 110 | BemecTBa. CBOMCTBA noOHAMUA' bopMynupyroT
TEeXHHUKE 0€30MacCHOCTU B | BEIIECTB. aToM, [I0O3HABATEJIBHYIO LIEJIb
KaOMHETe XUMUH. XUMHUYECKUN IIIEMEHT. XUMUYECKUN KoMMyHuKaTUBHBIE:
B. DopmbI JJICMEHT, dbopMymupyroT CcOOCTBEHHOE
CyILIECTBOBAHUSA BEILECTBO. MHEHHE W IIO3UIUI0, 33Jal0T
XUMHYECKOI0 YMmern BOIIPOCBI, CTOAT IOHSTHbBIE
3JIEMEHTA. -onpeodenamy. - JUIsl TapTHEpa NOHATUS
MPOCTHIE U PerynasiTuBHbIe: CTaBAT
CJIOKHBIE yueOHbIE 3a/Jlayd Ha OCHOBE
BEILIECTBA. COOTHECEHHUS TOrO, 4YTO YXKe
U3BECTHO u YCBOEHO
y4amuMcs, 1 TOro, 4To €Ilé
HENU3BECTHO
@OopMHPYIOT OTBETCTBEHHOE
OTHOLIEHUE K YYCHHIO
IIpeBpaliieHuns BELIECTB. XHUMHUYECKHUE SBICHUS . 1B3aumoneicTeue 3HAaTH/IOHUMATDH Ilo3naBaTenbHbIE:
Ponp xumuu B xu3HU UX OTJINYHUE OT COJITHOM KHCJIOTHI C -Xumuueckue CaMOCTOSATEIIBHO BBIACIIAIOT
YeJI0BEeKa. (GU3NYECKUX SIBICHUH. | MpamMopoM. nouamun: bopmMyIHpyIOT
K. HNoctmxennst xumun | 2.[TomyTHeHHE XAMUYECKast MMO3HABATEIIBHYIO LIEJIb,
UX TIPABUIIBHOE «HU3BECTKOBOW BOJIBI» peakuus, UCIIONB3YSl 00Iue MpPHEMbI

UCIIOJIb30BAHUE.
Hcropus
BO3HHUKHOBEHUS U
pa3BUTHS XUMHUH. 3aKOH
COXPAaHEHHUS MacChl
BEIIECTB.

. OnektponHas [ICXD
.. Menneneena

OCHOBHBIC 3aKOHBI
XUMUU (3aKOH
COXpaHECHHUS
MacChl BEIIECTB).

pelieHus 3aaad
KoMmyHuKaTuBHBIE:
dbopMynupyroT coOCTBEHHOE
MHEHUE W IO3ULHUI0, 33aJal0T
BOIIPOCBI, CTOAT IOHSTHbBIE
JUI TapTHEpa MOHATUS
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PeryasituBHble:
[IppyHUMAOT M COXPaHSIOT
yueOHYI0 3a7a4y, yYUTHIBAIOT
BbI/IEJICHHbBIE YUUTENEM
OPUEHTUpPBl  JeficTBUA B
HOBOM y4yeOHOM Marepuaie B
COTPYIHUYECTBE C yUUTEIEM
[IposBiisitoT YCTONYUBBIN
yu4eOHO — TI03HaBaTEIbHbBIN
UMHTEpEC K HOBBIM cIrioco0am

perieHus 3anaqy

IIpakTuyeckas padora:
Nel. IIpuemsi
oOpaleHus ¢
J1a00paTOPHBIM
o0opynoBaHHEM.

[IpaBuna T.b. npu
paboTe B XUMUYECKOH
J1a00paTOpPHH.
YerpoiicTBo 1
HCIOJIb30BaHUE
1ab0paToOpHOTO
[ITaTHBA.

[Tpuemsl paboThI cO
cnupToBkoil. CTpoeHue
IUIaMeHH. XUMHUYEecKast
nocyza.

Mununabopatopun Ne
1-15

Ymersn
-00pawamucs C
XAMUYECKOU
MOCYA0U U
J1a00paTOPHBIM

000pyI0BaHUEM.

ITo3HaBaTe/bHBbIE:
CaMOCTOSTEIbHO BBIICISIOT U
bopMynupyroT
M03HABATEIBHYIO 1ETb,

UCHOJb3YIOT OOIIME MPHEMBI
peieHus paboThl.
KoMMyHuUKaTHBHBIE
dopmMupoBaHUe YMEHUS
paboTaTh WHINBHUIYaJIHHO U B
mapax,  COTpyJHHMYaTb  C
yuutenem.  PopmupoBaHue
HaBBIKOB .Pabora c
1a00paTOPHBIM
00opynOBaHUEM u
HarpeBaTeIbHBIMA
npubopamu..  BrinmonHenue
MIPOCTEUIINX IIpUEMOB
oOparieHust ¢ 1a00paTOPHBIM
00opy/IOBaHUEM.
dopmupoBaHue YMEHUS
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UHTETPUPOBATH u
UCIIONIB30BaTh  3HAaHUA O

naboparopHoit nocyjze,
MIPUEMOB paboThI c
HarpeBaTeIbHbIMU

npuOopaMu B KHU3HU.

[Tepuoaundeckas cucrtema
XUMHUYECKHX DJIEMECHTOB
J.. MenneneeBa. 3Haku
XUMHNYCCKHUX DJICMCHTOB

O0o3Hauenue
XUMHYECKUX
aneMeHToB. O0IIee
3HAKOMCTBO CO

DJIEKTpOHHAA
[Tepuonuueckas
cuctema X0 [1. 1.
MenzeneeBa

YMmerh
-HA3bl6AMDb:
XUMHAYECKHE
9JIEMEHTHI 10 UX

Ilo3HaBaTebHBbIE: CTABAT

u  GopMyIUPYIOT ILeld U
po0JIEMbI YPOKA; OCO3HAHHO
U TPOU3BOJIBHO CTPOST B

K. CTPYKTYPO# TaOIUIIBI CHUMBOILY, YCTHOM M MUCbMEHHOH (hopme
J.1. Menneneesa: IIEpUOABI
NIEPUOABI U TPYIIIIBL. OonbLINe U KommyHukaTuBHbIC:
MaJible, TPYIIbl U Brnagenne MOHOJIOTHYECKOHN U
MOArPYIIIIBI JUAJIOTUYECKOU bopmamu
(rnaBHBIE U peun.
OOOYHBIE). PeryasituBHble:
[IpyHUMAOT H  COXPAHSIOT
yueOHyI0 3a7auy, YYUTHIBAIOT
BbI/IEJICHHbBIE YUHTEIIEM
OPUEHTHpPHl  JCUCTBUS B
HOBOM y4yeOHOM Marepuaie B
COTPYAHHUYECTBE C YUYUTEIIEM.
[IposBasror YCTOWYMBBIN
y4eOHO — IO03HaBaTeJIbHBIN
MHTEpPEC K HOBBIM crioco0am
3HaHUHI
Xumuueckue GOopMyIIbl. Xumuueckas popmyia, 3HATBH/IOHMMATH ITo3naBarenbHblie: CTaBsT U
OTHOCHUTENbHAA aTOMHAsT | MHJEKC, KO HUIIMEHT, -XumuuecKkue bopMyIHpyOT npobiemy
Y MOJIEKYJIIpHas Macca. 3aIUCHU U YTCHUE nonamus: ypOKa, CaMOCTOSTEIIBHO
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K. bopmy. OTHOCHUTEJIbHAS CO3/1a10T JITOPUTM
OTtHocuTeNnbHAS aTOMHas U NESTEIbHOCTH IIPU PELIECHUU
aTOMHas Macca. MOJIEKYJIsIpHAs poOIeMbI
OTtHocuTeNnbHAs Macca, KoMmyHuKkaTuBHBIE:
MOJIEKYJISIpHasl Macca. XUMHYECKas dbopMynupyoT coOCTBEHHOE

dbopmyia MHEHUE M MO3ULHUI0, 33aJal0T
YMmernb BOIIPOCHI, CTOAT TIOHSTHbBIE
-onpeodename: JUIA TapTHEpa MOHATHUSL.
KaueCTBEHHBIN U PeryasituBHble: paboTaTh 10
KOJINYECTBEHHBIN IJIaHY, dopMupoBaHue
COCTaB BEIIECTBA OTBETCTBEHHOT0 OTHOLICHUS
110 XMMHYECKOU K YUEHHUIO UCIIOJIb3YS
bopmyie CIEUMAIBHO  MMOJ00paHHbIC
-8bIYUCTAMY cCpeacTBa. YMEHHE OLEHUTh
OTHOCHUTEIbHYIO CTETEHb ycrexa Win
MOJIEKYJISIPHYIO Heycrexa cBoei
Maccy BEIIECTBa; JESTEIbHOCTH
MacCOBYIO JIOJIIO UCIIOJIB3YS CHEIHAIIbHO
XUMHYECKOTO 10/100paHHbIE CPEJICTBA.
3JIEMEHTA 110 [IposiasroT YCTOWYMBBIN
bopmyne y4eOHO — TO3HaBaTEIbHBII
COEIMHEHUS. MHTEpPEC K HOBBIM 3HAHUSAMHU
crioco6aM perieHus 3aaau

OtHOCuTENBHAS 3HaTh/MIOHUMATH IHo3naBartenbubie: CTaBsAT U

MOJIEKYJIIpHas Macca -Xumuueckue bopmMyIHpyIOT npooiemy

nonamus: ypoKa, CaMOCTOSITEIIBHO
OTHOCHUTEIbHAs CO3/1a10T AJITOPUTM
aTOMHas U NESITeIbHOCTH TPH PEIIeHUun
MOJIEKYJIIpHas poOIEMbI

Macca, KoMmmyHukaTuBHbIE:
XUMUYECKas bopMyIMpYyIOT COOCTBEHHOE
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bopmymna

YMmerh
-onpeoensime.
Ka4eCTBECHHBIN 1
KOJIMYECTBEHHBIH
COCTaB BeEISCTBA
110 XMUMUYECKOM
dhopmyne
-GbIMUCTIAMD .
OTHOCHUTEJIbHYIO
MOJICKYJIIPHYIO
Maccy BEIIECTBa;
MacCOBYIO JIOJIIO

MHEHHME U IO3ULUIO, 33Jal0T
BOIIPOCBHI, CTOAT IIOHATHBIC
IJI TapTHEPA MMOHATHA.
PeryasiTuBHble: paboTaTh 10
IUIaHy, dopmupoBaHue
OTBETCTBEHHOI'0 OTHOLICHMS
K YUEHUIO UCTIONb3Ys
CIELUAIbHO  I0J00paHHbIE
CpeAcTBa. YMEHHE OLEHUTb
CTCIICHb ycrexa N
HEyCIexa CBOeH
JEeSITEIbHOCTH

HCIIOJIb3YA CIICHHUAJIbHO

XUMHYECKOIO 1o100paHHbIE CPE/ICTBA.
2JIEMEHTA 110 IIposBistor YCTONYMBBIN
bopmye y4eOHO — TO3HaBATEIbHBIH
COEIMHEHUS. MHTEPEC K HOBBIM 3HAHUSIMU
croco0aM perieHus 3a1aq
Tema 1. AToMbI XUMHYECKHX 3J1eMeHTOB (10 yacoB)
OCHOBHBIE CBEIECHUS O [lnanerapnast MoJeb Jl. 3HATH/MOHUMATH Io3naBareanubie:CTaBiT u
7 | ctpoenun atomoB. CocTaB | CTPOEHHS aToMa. Monenn -Xumuueckoe bopmMyIHpyIOT npobiaemy
aTOMOB. Cocras aroma: sapo aTOMOB nonamue: ypOKa, CaMOCTOSITENIBHO
K. (IpOTOHBI, HEUTPOHBI) U | XUMHUYECK XUMHUYECKUN CO3/1at0T AJIITOPUTM
NEeKTpoHBbL. M30TONBL. | MX JJIEMEHT NESATEIBHOCTH IIPU PELICHUN
XHWMHYECKUH JJIEMEHT. | 3JIEMEHTO Ymers poOIIeMbI
B. -00bACHAMD: KommyHukaTuBHbIe:
- OnektponHas [ICXD | ¢pusnueckuit OrcramBarh  CBOKO  TOYKY
JN. CMBICIT 3peHus, MIPUBOJUTH
Mennene MOPSAIKOBOTO apryMEeHThI, MOATBEpXKAas UX
€Ba HOMeEpa bakTamu. Pa3znnuats B
XUMHYECKOTO YCTHOHI peun MHEHHE,
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QJICMCHTA

xapaxkmepu3zoeam
b. COCTaB aTOMOB

JI0Ka3aTeNbCTBA, TUIIOTE3HI.
Perynarushele:
CaMocTosATeNbHO
O00HAPYKUBAIOT u
bopMyIUpYOT MpoodIIEeMy.
dopmupoBaHUE UHTEpECA

K KOHKPETHOMY
XUMHUYECKOMY JJIEMEHTY

[Iepnoanueckas cucrema
XUMHNYCCKUX OJICMCHTOB
.. Menneneena.

K.

DneKTpoHHas 000JI09Ka
aToMa. DHEPreTUYECKHe
YPOBHH (3aBEPIICHHBIMH,
HE3aBEpIIECHHBIN).
Ctpoenue
ANEKTPOHHBIX 000JI0UYEK
aToMOB  TiepBbIX 20
JJIEMEHTOB B
MEPUONYECKOMN
cucteme JI.11.
Meneneesa.
H3MeHnenune cBOMCTB
XUMHUYECKUX HJIEMEHTOB
B IIpeJeNIax MajbIxX
MEPUO/IOB U IIABHBIX
MOATPYIIIL.

. Ilepuoanueckas
CUCTEMA XUMHNYCCKUX
anemeHToB Jl. U.
Menpeneena

YMmerh
-COCMAagIAmy.
CXEMBbI CTPOCHHUS
aToMOB nepBbIX 20
9JIEMEHTOB B
MEPUOTUUECKON
CHCTEME

Ilo3HaBaTenbHbBIE:
BeiOupator  ocHOBaHMS U
KPUTEPUH JUISI
KJIaCCU(UKAINN
ITpeoOpa3oBbIBaTh
MHGOPMAIHIO U3 OTHOTO BUJA
B Jpyroil W BbIOUpaTh A7
cebs yI10OHYIO bopmy

(bukcanuu MpeACTaBICHUS
uH(popManun
KoMmyHukaTuBHbIE:
JloroBapuBaroTcs 0
COBMECTHOM

NESATENIBHOCTH, TPUXOIAT K
o0IieMy peuieHuo, B TOM
quci€ U CTOJIKHOBEHHIO
UHTEPECOB

PerynasiTuBHblie:
Y4uuTeIBalOT ~ IpaBUIO B
IUTAHUPOBAaHUM U KOHTPOJIE
criocoba
pelieHus, OCYILIECTBIISIOT
MOIIArOBBIN KOHTPOJIb
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OnpenenstoT CBOKO JIMUHYIO

HO3HUIHIO, aJIeKBaTHYIO
TG depeHIIPOBAHHYIO
CaMOOIIEHKY CBOUX

MapTHEPOB YCIIEXOB B yuebde

CtpoeHue 3JIeKTPOHHBIX
000JI04€K aTOMOB

-00bACHAMY.
buznveckuit
CMBICII HOMEPOB
TPYIIBL 1
nepuoa, K
KOTOPBIM
TIPUHAIICIKUAT
anemeHT B IICXD
J.1. Menneneena,
3aKOHOMEPHOCTH
H3MEHEHUS
CBOMCTB
9JIEMCHTOB B
npezenax

MaJIbIX TIEPUOJIOB
M TJIaBHBIX

MOATPYIII.

Ilo3naBaTenbHbBIE:
Breibupator  ocHOBaHHS U
KpUTEpUU JUISI
KJIaCCU(UKAINN
[TpeoOpa3oBEIBATH
MH(POPMALIHIO U3 OJTHOTO BUIA
B JIpyroil u BBIOMpATH IS
cebs yI10OHYIO bopmy
bukcanun MIpeICTaBICHUS
uHpopmaun
KoMmmyHuKkaTuBHBIE:
JoroBapuarorcs 0
COBMECTHOM

JESTEIbHOCTH, TPUXOIAT K
o0IeMy pemieHruo, B TOM
qucji€ U CTOJIKHOBEHHIO
UHTEPECOB

PeryasitTuBHbie:
YYHUTBIBAIOT ~ MpaBUIO B
IJJAHUPOBAaHUM M KOHTPOJIE
criocoba

pelieHus, OCYILIECTBIISIOT
MOIIArOBbI KOHTPOJIb
OnpenensoT CBOIO JIMYHYIO
MO3ULHIO, a/ICKBaTHYIO
TG hepeHIIMPOBAHHYIO
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CaMOOLICHKY CBOUX
MapTHEPOB YCIIEXOB B yuebde

10

40033158

M oHBI TON0KUTEILHEIC
U OTPULIATEIIbHBIE.
OO6pazoBaHre HOHOB.
HNonnas xummyeckas
CBS3b.

J. Moaenu
KPUCTAIUIMYECKOMN
pELIEeTKH XJI0puia
HaTpusl.

3HaTL/MOHUMATH
- Xumuueckoe
noHAmMuUe: VIOH,
HOHHAs
XHMUYECKas CBI3b

ITo3naBatenbHbIE:
CaMocTosATeNbHO CO3/1a10T
QITOPUTM JIEATEIIHOCTU TPU
peIeHun npobem
Pa3IMYHOrO XapakTepa
OCHOBHBIX TTOHSTHI
KommyHukaTnBHbIe:
OTtcTauBarh CBOIO TOYKY 3pe-
HUS, TPUBOJUTH APTYMEHTHI,
MoATBEpXaasi uX (axkramu.
Paznuuate B ycTHOW peun
MHEHHE, JI0Ka-3aTeIbCTBA,
TUIIOTE3bI, TEOPUU
Peryastusubie:IIpuaumaror
U COXpaHSOT  y4eOHYyIO
3ajady, IUIAHUPYIOT CBOU
JIENCTBUS B COOTBETCTBUM C
MMOCTaBICHHON 3amaderl o
YCIIOBUSIMU €€ pealln3aliu

11

HonHas xummuyeckas
CBA3b

Ymersn
-onpeoenamau
HMOHHYIO CBS3b B
XUMHUYECCKUX
COCIMHCHUAX.

Ilo3HaBaTebHBIE:
CaMOCTOSTEIbHO CO3Jal0T
QITOPUTM JIEATEIILHOCTU TpU
pelieHnn npobsiem
Pa3IMYHOTO XapaKTepa
OCHOBHBIX ITOHITHI
KoMmyHuKaTuBHBIE:
OTtcTauBarh CBOIO TOYKY 3pe-
HUS, TPUBOJUTH APTYMEHTHI,
MOATBEpXKIass ux (haKkTaMu.
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Pasznuuate B yCTHOM peun
MHEHHE, JI0Ka-3aTeJIbCTBA,
TUIIOTE3bI, TEOPUU
PeryasituBubie:l Ipuaumaror
U COXpaHAIT  y4eOHYIO
3ajady, IUIAHUPYIOT CBOH
JEUCTBUSL B COOTBETCTBUM C
IIOCTABJICHHOM 3amadued U
YCIIOBUSIMU €€ pealln3alyu

12

KoBasienTHas cBA3b.

K.

BzaumopeiictBue
ATOMOB PJIEMCHTOB —
HEMETAJUIOB MEXY
c000ii.

KoBanenTHas
HeTIoJIsIpHAs U
KOBAJICHTHAsI TOJIIpHAs
CBSI3b.
DNEeKTPOOTPULIATETEHOC
Tb.

J. Moaenu
KPUCTAJUTMYECKHUX
pELIETOK ajiMa3a ! -
rpadura.

- Mynerumenuiinas
npesentanus «I'padpur
H aJMas»

3HaTh/MIOHUMATD
-Xumuueckue
nowamus.
KOBaJIEHTHAs
HETIoJIsIpHAs U
KOBaJIEHTHAs
TOJISIPHASI CBSI3b
YMmerh
-onpeodenamo
KOBaJICHTHYIO
CBSI3b B
COCIMHEHMUSIX.

ITo3naBaTejbHbIE:
CaMoCTOSTEIBHO CO34a10T
aJIFOpI/ITM NCATCIIBHOCTHU HpI/I
peIeHr
pa3IMYHOTO
OCHOBHBIX ITOHATHH

npobem
XapakTepa

KoMmmyHuKkaTuBHBIE:
OtcrauBath  CBOIO  TOYKY
3peHus, MIPUBOJIUTH
apryMeHThI, MOATBEpXKaas UX
(dbakTamu. Paznuyats B
YCTHOU peun MHEHHE,
JI0Ka3aTeNbCTBA,

TUIIOTE3bI, TEOPUN
PeryasitTuBHbie:
[IpyHMMaOT W COXpaHSIOT
y4eOHYyI0 3a7ady, TIaHUPYIOT
cBOU IEUCTBUS B
COOTBETCTBUH c
MIOCTaBIEHHON 3amadedl o
YCIIOBUSIMU €€ pealln3alyu
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13

Merannnueckas
XUMHNUYCCKasa CBA3b

BzaumopeiicTBue
aTOMOB METAJIJIOB
MEXTy CO00M —
oOpa3oBaHme
METAJINYECKOM CBSI3H.
O000111eCTBIIEHHEIE
3JIEKTPOHBI.

3HaTL/MOHUMATH
-Xumuueckoe
nowamue:
METaJIIYeCcKast
CBSI3b

Ymern
-onpeoensaimo:
THUIT XUMHYSCKOU
CBSI3U B MeTaJlJIaX.

Ilo3naBaTenbHbIE:
CaMocTosATeNbHO CO3/1a10T
QITOPUTM JIEATEIILHOCTH TpU
pelieHnn pooseM
pazIMyHOro Xapaxkrepa
OCHOBHBIX TTOHSTHI
KomMmyHunkaTuBHbIE:
OrcTauBarh  CBOKO  TOYKY
3peHus, MIPUBOJIUTH
apryMEHTBI, MOATBEPKAas HX
dakramu. Paznmyath B
YCTHOM peuu MHEHUE,
JI0Ka3aTeNbCTBA,

TUIIOTE3bI, TEOPUU
PeryasitTuBublie:
[IpyHUMalOT HU  COXPaHSAIOT
yueOHyI0 3a7a4y, MIaHuPYIOT
CBOH JIEUCTBUS B
COOTBETCTBUU c
MMOCTaBICHHON 3amaderl o
YCJIOBHSIMU €€ peau3aiiun

14

O06o06mIeHuE U
cHUCTEMaTH3alMs 3HAHUI
o TeMe «BBenenne»

0.

Pewenns ynpaxxHeHuit
IToaroroska k
KOHTPOJILHOM paboTe

OnexrponHas [ICXO
.. Menneneea

Ilo3HaBaTebHBIE:
CaMOCTOSTEIbHO CO3Ja0T
QITOPUTM JIEATEIILHOCTU TpU
peleHnun npooyeM
Pa3IMYHOrO Xapaxkrepa
OCHOBHBIX ITOHITHI
KoMmyHuKaTuBHBIE:
KOHTPOJIUPYIOT JIEUCTBUSA
HEO0OXOIMMBbIE KOPPEKTUBBI B
JeHCTBUE ocJie €ro
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3aBEpILECHUS] HA OCHOBE €ro U
ydeTra XapakTepa CHEJIaHHBIX
OIInO0K

PeryasiTuBHbIe:
[IpuHUMAIOT U COXPAHSIIOT
y4eOHYyI0 3a7a4y, TUIaHUPYIOT
CBOU IEUCTBUA B
COOTBETCTBUH C
IOCTABJICHHOW 3amaued U
YCJIOBHUSIMU €€ peau3aiiuu

15

O06o06mIeHuE U
cUCTeMaTH3aIus 3HaHWi
10 TEME « ATOMBI
XMMHYECKHX 3JIEMEHTOB)
0.

OnexrponHas [ICXD
.. MenneneeBa

Ilo3HaBaTeabHbBIE:
CaMOCTOSTEILHO CO34a10T
QITOPUTM JICSITEIBHOCTH TIPU
peleHumn npobem
Pa3IMYHOrO XapaKrepa
OCHOBHBLIX ITOHSTHI
KoMmmyHukaTuBHbIE:
KOHTPOJIUPYIOT JIEHCTBHUS
HEO0OXOJMMBIE KOPPEKTUBHI B
IEeUCTBUE ocJie ero
3aBEpPILECHUS] HA OCHOBE €ro U
ydyeTra XapakTepa CHEJIaHHbIX
OIIMOOK

PeryasitTuBHbie:
[IpuHUMAIOT U COXPAHSIIOT
y4eOHYyI0 3a7ady, TIaHUPYIOT
cBOU IEUCTBUS B
COOTBETCTBHUU c
MIOCTaBIEHHON 3amadedl o
YCIIOBUSIMU €€ peau3aiiu

KonTposbsnas padora

Ilo3HaBaTeabHBIE: CTpOAT
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16

Nel mo Temel u 2.

«BBenenune». «ATOMBI

XUMHUYECCKHUX
IJEMECHTOB.

pedyeBoe  BBICKA3bIBAHHE B
YCTHOW M MUCBbMEHHOU (opme
KoMMmyHuKaTHBHBIE:
YUYHUTHIBAIOT Pa3HbIC MHEHUS U
CTpEeMATCS K KOOpJIWHAIMU
pa3IMYHbIX MO3UIUI B
COTPYJIHHYECTBE
PeryasituBubie: [Ipunumaror
U COXpaHsSiOT  y4eOHYIO
3ajady, IUIAHHPYIOT  CBOM
JNEUCTBUS B COOTBETCTBHH C
MOCTABJICHHON  3aJaded U
YCIIOBHUSIMU €€ peau3aiin

Beipaxarot aJIeKBaTHOE
NOHUMAaHUE IPUYMH ycriexa
Heycrexa yueOHOI
JeATeIbHOCTU

Tema 2.IIpocTeie BemecTBa (7 4

acoB)

17

[IpocTsle BemecTBa
-METAJLJIBI.
W/n.t.

IlonoxeHure 31EMEHTOB
MeTaiioB B I1.C.X.0.
.. Menneneea
CrpoeHue aToMOB
MeTtaiuioB. O0mue
(bu3nueckue cBOcTBa
METAJIJIOB.

J. Konneknus
METAaJUIOB.
- MynpTuMequitHoe
yuebHoe nocobue
HOBOT0 O0Opasia. 8-
9 kiacc.

«IIpocBemnienuey.
2014

Ymers:
xapaxkmepu3zoeam
b:

CBSI3b MEXKAY
CTPOEHHUEM U
CBOMCTBaMH
METaJJIOB
-UCNONIL308AMb
MPUOOpPETEHHBIE
3HAHUA IS
KPUTHYECKOU
OLICHKHU

Ilo3HaBaTeabHbIE  YMCHHE
pabotatb ¢  y4yeOHHKOM,
JIOTIOJTHUTEIIbHON
JIUTEPaTypou U
MIEPUONYECKON CUCTEMOU
KoMmmyHunkaTuBHbIe: Y MEHU
€ COTPYAHUYATH C YUYUTEJIEM B
TTOUCKE u coope
nH(pOpMaIINH, CIYIIATh €T0.
PerynasitTuBHbIie:
dopMUpOBaHUE TOHATHS O
MeTajax, 1 CBOHCTBax
JInunoctHbie.OBlIacHNE
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uHpOpMaINU O

HaBbIKaMHU IJid IIp aKTUYECKOM

MeTaJuiax, NEeSTEHLHOCTH.
HCIIOb3YEMBIX B
ObITY
IIpocTeie BelecTBa [Tonoxenue anementoB | J. Komnexkmus YmMmerhb VYMeHne pabortartp C
18 | -HemeTaIbL. HEMETAJJIOB B HEMETAJUIOB. - y4eOHUKOM, JTOTIOJHUTEIbHOM
K. MIEPUOIUYECKON xXapakmepu3oea JUTEpaTypou u
CUCTEME. mo: MIEPUOIUYECKON CUCTEMOM
CrtpoeHue aToMOB MOJIOKEHUE KoMmyHuKkaTuBHBIE:
HEMETAJIJIOB HEMETaJUIOB B ApryMEeHTHPYIOT CBOIO
KoBanenTtHas MEPUOINYECKOMN MO3ULIMIO U KOOPJIUHUPYIOT €€
HETIOJISIPHAS CBSI3b. CUCTEME; C TO3UIMU TApPTHEPOB B
duznueckue CBOCTBa CTPOEHUE aTOMOB COTPY/IHHYECTBE
HEMETAIJIOB. HEMETAJUIOB. PeryasituBHblIe:
Annomponusl. ®opMUpOBaHUE TOHATHS O
HEeMeTajulax, . aAJUIOTPOIUHU UX
CBOMCTBaxX
KonnuecTBo BemecTna. Komnuectso BemecrBa | Jl. Hekoropsie 3HaTH/MIOHUMATH ITo3HaBaTe/IbHBIE:
19 | K U €JUHULBI €TO METaJUIbl U HEMETAJUIBl | -XUMUuyeckue Hcnons3yror ITOUCK

HU3MEPCHHUA: MOJIb,
MMOJb, KMOJIb.

[TocTostHHas ABoraapo.

Monspaas macca.

KOJIMYECTBOM BEIIECTBA
1 MOJIB.

NOHAMUS: MOJIb,
MOJISIpHasi Macca
Ymerhb

- GBIYUCTIAMD:
MOJISIPHYIO Maccy,
KOJINYECCTBO
BEIIECTBA.

HeoOxonuMol  mH(popMaluu
JUI1  BBIOJHEHUS  y4eOHBIX
3aJJaHUi C HUCHOJIb30BAHUEM
yueOHOI TuTepaTypsl
KommyHukaTuBHbIC:
ApPryMeHTHpYIOT CBOIO
MO3UIUIO U KOOPIUHUPYIOT €€
C TMO3ULMU TapTHEPOB B
COTPYJHUYECTBE
PeryasitTuBHblie:
®opMupoBaHUE TOHATHS O
KOJIMYECTBE BEIIECTBA
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OsBnameHne HaBBIKAMHU IS
IIPAKTUYECKOU IeATEIbHOCTH

20

Monb. MonsipHas macca

Ilo3HaBaTeabHBbIE:
Hcnons3yror IIOUCK
HE0OXoauMON  MHGOpPMAITHHI
JUISL  BBIMIOJIHEHUSI  y4EOHBIX
3aJJaHUil C HCIOJIb30BaHUEM
y4eOHOMU JTUTEPATYPHI
KoMMmyHUKaTHBHBIE:
AprymMeHTHpYyIOT CBOIO
MO3UITUIO U KOOPIAUHUPYIOT €€
C TO3WIUU TIAPTHEPOB B
COTPYJHUYECTBE
PeryasitTuBHublie:
dopMHUpoBaHUE TOHATHS O
KOJIMYECTBE BEIIECTBA
OsBnazeHre HaBBIKAMHU IS
MPAKTUICCKON JCSITeILHOCTH

21

MounsipHblii 00BEM Ta3oB.
K.

[TonsiTHE O MOJIIPHOM
o0BbemMe ra3os.

HOpMaJ'IBHBIe YCIIOBUA.

CnexacrBue 3aKoHa
ABorazpo.
Brinonsenue
YIOPaKHEHUM C
HCIIOJIb30BaHUIEM
MOHSTHI: «00BEM»,
«MOJIbY, «KOJIMYECTBO
BEIISCTBAY, «Maccay,
«MOJISIPHBIA 00beM».

- MynsTuMequitHoe
yaeOHoe rocobue
HOBOT0 OOpasia. 8-
9 kiacc.
«IIpocsemieHue».
2014

3HaTH/MIOHUMATH
- Xumuyeckoe
nonamue:
MOJISIPHBIN 00BeM
Ymers

- 6BIYUCTIAMD: TIO
KOJIUYECTBY
(macce)
ra3zo00pa3Horo
BEIIIECTBA €T0
00beM, o 00beEMy
razoo0pa3Horo
BEIIIECTBA €T0

Ilo3HaBaTenbHBIE:

Bri6upatot Haubosee
3 deKTUBHBIE CHOCO0BI
peLeHus 3a/1a4,
KOHTPOJIUPYIOT U OLIEHUBAIOT

IIPOLIECC U PE3YJIBTAT

KoMmyHuKaTuBHBIE:
VY4acTBYIOT B KOJUIEKTUBHOM
o0CyXKIeHUN

npooieM, MPOSIBIISIOT
aKTUBHOCTD BO
B3alMOJEHCTBUU TUISL

pemiCcHud KOMMYHHUKATUBHBIX
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KOJIHNYCCTBO

1 IO3HABAaTCJIbHBIX 3aJa4

(maccy). ®opMHUpOBaHUE MOHATUS O
MomsipHom o0beme
ra3000pa3HbIX BEIIECTB, H.Y.
OBnaneHue HaBBIKAMH IS
MPAKTUYECKON AeSITeIbHOCTH

22 | Pewenue 3anau o 3HaTh/MIOHUMATH Ilo3naBaTenbHBIE:

dbopmyie - Xumuueckoe Bri6upatot Haubosee
nouamue: 3¢ (dheKkTHBHBIE CIIoCcOObI
MOJIIpHBINA 00BEM peuieHus 3ajay,
YMmeTh KOHTPOJUPYIOT U OLIEHUBAIOT
- GbIYUCAMY: TIO poIece M pe3yabTar
KOJIMYECTBY KommyHukaTuBHbIE:
(macce) Y4acTBYIOT B KOJUIEKTUBHOM
razoo0pa3Horo 00CYKIeHUU
BEIIECTBA €T0 npobiem, HPOSIBIISIOT
00beM, 1o o0BeMy aKTUBHOCTD BO
ra3zoo00pa3Horo B3aUMOJICCTBUU TUTSt
BEIIIECTBA €TO pelIeHNsT KOMMYHUKATHBHBIX
KOJIMYECTBO Y TI03HABATEIbHBIX 33144
(maccy). dopmMupoBaHHE MOHATHUS O
MosnsipHom o0beme
ra3o000pa3HbIX BEIIECTB, H.Y.
OBnaneHue HaBBIKAMH IS
MPAKTUYECKON JAESITeNLHOCTH
O000meHne n Pemtenue 3amay u OnektponHas [ICXD IMo3HaBaTeJbLHBIC:

23 | cucreMaru3anus 3HaHUI YIOPaOKHEHHU N J.1. MenneneeBa Bri6upatot HauOosee
o teme «IIpoctsie [IpoBepounas padora. s¢deKTUBHbBIE CrocoObl
BEIIIECTBAY. pelieHus 3amad,
0. KOHTPOJHUPYIOT U OIEHUBAIOT

IIPOLIECCUH PE3YNbTAT
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KoMmmyHukaTuBHBIE:
Y4acTByIOT B KOJUIEKTUBHOM
00CYXJICHUH npobiem,
MPOSIBJSIIOT  aKTUBHOCTH  BO
B3aMMOJICHCTBUU TUISE
pelIeHrs KOMMYHUKATHUBHBIX
Y TIO3HABaTeNbHBIX 3324
PeryasituBublie: OlleHUBAIOT
MPAaBWIBHOCTh  BBITIOJIHEHUS
JNEUCTBUSA Ha YpOBHE
aJICKBATHON PETPOCIEKUBHOU
OLIEHKHU

OBnazieHue HaBBIKAMHM  JIJIsI
MPAKTUYECKON AESITeNbHOCTH

Tema 3. CoenuHeHue XMMHUYECKHUX 3J1eMeHTOB (14 yacoB)

24

CrerneHb OKUCIEHUS
N/a.m.

bunapnsbie coequHeHMs.
[TonsiTue o crenenu
OKHCJICHUS.
OrnpezienieHne CTETeHH
OKHCJIEHUS B OMHApHBIX
COECIUHEHMSIX.
CocraBieHnue GopMyIibl
OMHAPHBIX COEAMHEHUH
10 CTENEHU
OKHCJICHMS., OO
Croco0 UX Ha3BaHUS.

J. OOpasubl OKCHUIOB,
XJIOPUIOB, CYIb(PHUIOB.
-Onextponnas [ICXD
J.N. Menneneena

Ymers

- HA3b16AMD:
OuHapHBIE
COEIMHEHUS 10 UX
XUMHAYECKHM
bopmynam
-onpeodenamy:
CTETICHb
OKHCJICHUS
3JIEMEHTOB B
COETUHEHUSIX.

Ilo3HaBaTenbHbBIE:

CraBar u  dopmynupyoT
npobiemy ypOKa,
CaMOCTOSITEIILHO CO3J1al0T
ATOPUTM JIESATEIILHOCTH TIPH
peLeHnH mpoodIeMbl
KommyHukaTuBHbIC:
Y4acTBYIOT B KOJUIEKTMBHOM
00CYXJIeHHH npooiem,
MPOSIBIISIFOT ~ aKTHBHOCTH ~ BO
B3aNMOJIEHUCTBUHU JIs
pemeHnsT KOMMYHHUKATHBHBIX
Y TIO3HABATEIFHBIX 33144
dopmMupoBaHUE TOTOBHOCTH U
CIIOCOOHOCTH K OOYyYEHHIO U

CaMOpPAa3BUTHUIO n
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caM000pa30BaHUIO HA OCHOBE
MOTHBallMM K OOYYECHHIO W

[IO3HAHUIO
Baxueiimme kinaccsl Oxcuppl 1 nerydne 1. O6pa3ibl OKCHIOB. 3HaTB/MIOHUMATD Ilo3HaBaTenbHbBIE:
25 | OMHapHBIX COCTUHEHUH. BOJIOPOJIHBIE PacTtBopb! XUMHYECKOe CaMOCTOSITENTLHO BBIACIISIOT
Oxcupl COETUHEHHUS: XJIOPOBOAOPOJA U MOHSTHE: OKCUIBI bopMynupyroT
CocraBnenue aMMuaKa YMeTh M03HABATEJIbHYIO ()1
XUMHUYECKUX POopMyII, -BugeoonsiT - Hazvleamy: UCIONB3YSl 00Iue MpPHEMbI
ux Ha3zBaHue. Pacuersr | «OKcHIB» OKCH/IBI TIO UX pEILIEeHUs OKCUIOB
1o Gpopmysaam OKCUIOB. | - MynbTUMeauiiHOE bopmynam KoMMyHuKaTUBHBIE:
yaeOHoe ocooue - onpeoensamy. Y4acTBYIOT B KOJUIGKTHBHOM
HOBOTO 0Opasma. 8-9 CTCTICHD 00CYyKIeHUU pooIeM,
KJ1acc. OKUCJICHUS MPOSBISAIOT AKTUBHOCTH BO
«IIpocsemenue». 2014 | 31eMEHTOB B B3aUMOJEHCTBUU IUIA
OKCHJIax pelIeHrsT KOMMYHUKATHUBHBIX
- cocmaenamep: Y TIO3HaBaTENbHBIX 3a]1a4.
(hopmyibt PerynsiTuBHbIie:
OKCH/JIOB. [TocraHoBka yueOHOU 3amauu
Ha OCHOBE COOTHECEHUS TOrO,
YTO W3BECTHO U YCBOEHO , U
TOT0, YTO €€ HEU3BECTHO
®opmMupoBaHUE TOTOBHOCTH U
CIIOCOOHOCTH K OOy4YeHHIO U
CaMOpPa3BUTHIO u
caM000pazoBaHHUIO Ha OCHOBE
MOTHBAallUK K OOyYEHUIO W
MO3HAHUIO
OcHoBaHusL. CocTaB 1 Ha3BaHue . O6paziel menoueit 3HATH/IOHUMATH ITo3unaBaTeabLHLIE:
26 | K. ocHoBaHuu. Nx Y HEPaCTBOPHUMBIX —XumuuecKkue CaMOCTOATENbHO BBIICISIOT
KJaccuukanus. OCHOBaHUH. nonamus: bopmyIHpyIOT
Wuaukatopsl. W3meHeHne okpacku OCHOBAaHMA, MO3HABATENbHYIO 1Eb,
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MHJMKaTOpPOB B LIEJIOYH. UCTOJNB3ys OOILIMe TMpHEeMbI
LIEJI0YHOM cpefie. Ymers peLIeHUsT OCHOBAHUI
-Ha3vl6aAMb: KoMMyHuUKaTHBHbBIE:
OCHOBAaHUS IO UX VY4acTBYyIOT B KOJUIEKTUBHOM
dhopmynam 00CYXICHUH po0Jem,
-COCmagnamey: HPOSIBIISIIOT ~ aKTUBHOCTh  BO
XUMHUYECKHE B3aUMOJICHICTBUU s
(bopMyIb pelIeHUs] KOMMYHHUKATUBHBIX
OCHOBaHUMU Y TI03HABaTeNbHBIX 3a/1a4
- onpeodenamu: PeryasituBHble:
OCHOBAaHUS IO UX IlocranoBka yueOHOU 3amauu
dopmynam. Ha OCHOBE COOTHECEHUS TOrO,
YTO W3BECTHO U YCBOEHO , U
TOT0, UTO €lIe HEM3BECTHO
®opmMupoBaHUE TOTOBHOCTH U
CHOCOOHOCTH K OOy4YeHUIO U
CaMOpPa3BUTHIO u
caMo00pa30BaHUIO HA OCHOBE
MOTHBAllUK K OOyYEHUIO H
MO3HAHUIO
Kucnoter.Onpenenenune CocraB u  Hazpanue | JI. OOpa3ipbl KUCIIOT. 3HAaTH/IOHUMATDH Ilo3naBaTenbHbIE:
27 | xapakTepa cpensl KHCJIOT. Nx | U3MeHenue okpacku -Xumuueckue CaMOCTOSITEIILHO BBIIEIISIOT
K. KJaccuukanus. VWHIUKAaTOPOB B KUCIION | nouamue: bopmMyIHpyIOT
WHaukaTopsl. cpeze. KHCJIOTA, IIEJI0Yb. II03HABATENbHYIO LIEJIb,

Ymersn

- Hazvleamyp:
KHCJIOTHI ITO UX
dhopmynam
-cocmaenamey:
XUMHUYECKHE
(hOpMyIIBI KUCIIOT

UCMOJNB3ys OOIIMe MPHEMBI
pelieHus: KUCIOoT
KoMmyHuKaTuBHBIE:
VY4acTBYIOT B KOJUIEKTUBHOM
00CyXIeHHH TIPOOIIeM,
IIPOSIBIISIIOT  AKTUBHOCTH  BO
B3alMOJEHCTBUU TUISL
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- onpeodenamau:
KHCJIOTHI IO UX
dbopmynam.

pELICHUS] KOMMYHHUKATHBHBIX
Y TI03HABATEIbHBIX
PeryasituBHbIE:

[TocranoBKa yueOHOM 3a1a4n
Ha OCHOBE COOTHECEHUS TOTO,
YTO M3BECTHO M YCBOCHO , W
TOTO, 4TO €IIe HEM3BECTHO
dopmMupoBaHUE TOTOBHOCTH H
CHOCOOHOCTH K OOy4YeHUIO U
CaMOPa3BUTHUIO u
caM000pa3oBaHUIO Ha OCHOBE
MOTHBAILIUHU K

00yUYEHUIO U TTO3HAHUIO

28

Nuaukatopel

J.I3meHeHune okpacku
WHJIMKaTOpPOB B KUCIION
cpene.

3HAaTH/IIOHUMATH
-Xumuueckue
nonamue:
KHCIIOTA, TIEeJI0Yb.
Ymersb

- Hazvleamyp:
KHCIIOTHI TI0 UX
bopmynam
-cocmaenamey:
XUMHYECKHE
(hOpMyIIBI KUCIIOT
- onpeodenamau:
KHCIIOTHI TIO UX
dhopmynam.

Ilo3HaBaTenbHbBIE:
CaMOCTOSITEJILHO BBIJEIISAIOT
bopMynupyroT
MO03HABATENBHYIO LEJb,
UCIIONB3YSl  00ILIue MpHEMbI
peIIeHHsT KHCIIOT
KomMyHuUKaTHBHbBIE:
VY4acTBYIOT B KOJIJIEKTUBHOM
00CyXJIeHUH MpooIIeM,
HPOSIBIISIIOT ~ aKTUBHOCTH  BO
B3aUMOJICHCTBUU IS
peleHnsl KOMMYHHUKATUBHBIX
Y TI03HABATEIbHBIX
PerynasitTuBHbIie:
[TocTanoBka yueOHOM 3a1aun
Ha OCHOBE COOTHECEHUS TOTO,
YTO M3BECTHO M YCBOCHO , W
TOTO, YTO €I1Ie HEM3BECTHO
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®opMUpPOBaHUE TOTOBHOCTHU U
CIIOCOOHOCTH K OOy4YeHHIO U
caMOpa3BUTUIO u
caM000pa3oBaHHUIO Ha OCHOBE
MOTHUBALIMH K

00y4YEHUIO U TO3HAHUIO

Counu. Cocras u | A. O6pasipl coneit 3HaTh/MIOHUMATH Ilo3naBaTenbHBIE:
29 | K. HOMEHKJIaTypa coJied. | - MynbpTumenuitHoe -XUMuuecKkoe CaMOCTOATENIbHO BBIICIISAIOT
CocraBienue ¢opmyn | yaedHOE mocodue nonamue: coib bopmyHpyOT
coJieil. HOBOTO 0Opasma. 8-9 YMmern [103HABATEJIbHYIO LeJlb,
KJIacc. - Hazvleamp: COIU WCIIONB3Ysl OOIIME TPUEMBI
«[Ipoceemenue». 2014 | mo ux popmynam peLIeHHUs CoJIei
-cocmaenamey: KommyHukaTuBHbIE:
XUMHYECKHE Y4acTBYIOT B KOJUIEKTUBHOM
(dbopMyIibl coneit 00CYKIeHUU po0Jem,
- onpedenamsp: MPOSBISAIOT AKTUBHOCTH BO
COJIY TI0 UX B3aUMO/ICVCTBUH JUTS
dbopmynam. pelIeHrsT KOMMYHUKATHBHBIX
Y TIO3HABATEJIbHBIX 3aa4
PeryasiTuBHbIe:
[TocraHoBka y4eOHOU 3amauu
Ha OCHOBE COOTHECEHHS TOTO,
YTO M3BECTHO M YCBOEHO , U
TOTO, 4TO €I1€ HEU3BECTHO
®opMUpOBaHUE TOTOBHOCTHU U
CIOCOOHOCTH K OOY4YeHHIO M
CaMOPa3BUTHIO "
caM000pa30BaHUIO0 Ha OCHOBE
MOTHBAallUK K OOyYEHUIO W
MMO3HAHUIO
30 | Conu Kak MpOU3BOJIHBIE - MynbpTuMeuitnoe Ilo3naBaTenbHbBIE:
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KHUCJIOT U OCHOBaHUU

yuebHoe mocodue
HOBOTO 0Opasma. 8-9
KJ1acc.
«IIpocsemienner. 2014

CaMOCTOSATENILHO BBIICIISIOT
bopmyHpyOT
MMO3HABATEJIbHYIO 1eb,
UCIOJIB3Ysl 00LIue IpPHEMbI
pelLIeHUs CoJIei
KomMMmyHunkaTuBHbIE:
Y4acTByIOT B KOJUJIEKTUBHOM
00CYXICHUH po0JeMm,
MPOSIBJISIIOT  aKTUBHOCTH  BO
B3aUMO/ICHCTBUH TS
pelieHusT KOMMYHHUKATHUBHBIX
Y TI0O3HABATEJIbHBIX 3a7a4
PeryasiTuBHbIe:
[TocranoBka yueOHOU 3amauu
Ha OCHOBE COOTHECEHHS TOTO,
YTO M3BECTHO M YCBOEHO , U
TOTO, 4TO €I1€ HEU3BECTHO
®opMuUpPOBaHUE TOTOBHOCTH U
CIIOCOOHOCTH K OOy4YEHUIO U
CaMOPa3BUTHIO "
caM000pa30BaHUIO Ha OCHOBE
MOTHBAllMK K OOYYEHHUI0 U
MMO3HAHUIO

31

O06o06mIeHuE U
CHCTEMAaTH3aLMs 3HAHUH
o teMe «CoennHeHNS
XAMHYECKHX DJIEMEHTOBY
O.AmopodHsbie
KPUCTAJUTHYECKUE
BEIIICCTBA

Knaccudukanus
BEILLECTB. YIIpaKHCHUS
B COCTaBJICHUH (HOPMYIT
BEIIIECTB o 170
Ha3BaHUsAM. PacueTsl 1o
XUMUYECKUM
bopmynam.

OnexrponHas [ICXO
J.1. MenneneeBa

3HAaTH/MOHUMATH
- Xumuueckoe
nonamue:
KJ1accuuKanus
BEIIECTB

Ymerhb

- GBIYUCTIAMD:
MacCOBYIO JIOJIIO

ITo3HaBaTebHBIC:

Crposr pedeBoe
BBICKAa3bIBAHWE B YCTHOHW |
MUCbMEHHOU popme
KoMmyHuKaTuBHBIE:
KOHTPOJIHUPYIOT
HE00XO0/IMMBbIE KOPPEKTHUBEHI B
JICUCTBUE mnocie €ero

IEUCTBUS

99




XUMHYECKOTO
3JIEMEHTA 10
bopmyie
COCMHEHUS,
KOJIMYECTBO
BEIIIECTBA,

00beM Ui Maccy
BEIIECTBA I10 €T0

3aBEpLICHUsI HA OCHOBE €r0 U
yuera XapakTepa CIEIaHHbIX

omboK
PeryasiTuBHbIE:
BHocsat HEOOXOIUMBIE

KOPPEKTUBBl B  JIEHCTBUE
MOCJie €ro 3aBeplIeHUs Ha
OCHOBE €ro W  ydyera

KOJIMYECTBY. Xapakrepa CAeNaHHbIX
OLMO0K
BeIpaxaror aJleKBaTHOE
[IOHMMAaHHUE IPUYUH ycIexa U
Heyclexa yueOHOMI
JesITeIbHOCTH
32 | YucTsle BellecTBa U [Tonstue o  uucrom | . OOpa3iel cMecei. Ymersn. Io3HaBaTebHbIC:
CMECH. BeniecTse U cMmecu, ux | JI.2. Paznenenue - obpawamucsa c BeiOupatot Hauboee
K. OTJINYHE. [IpuMmepsl | cMecH PeYHOro mecka | XMMUYECKOM 3¢ (deKTUBHbBIE CIocoObl
cMeceil. CrniocoObl | 1 IOBapeHHO¥ COTH. MOCyA0U 1 peleHus 3ajaad,
paszneneHus cMecei. 1a00paTOpHBIM KOHTPOJMPYIOT U OLEHUBAIOT
OuncTKa BEILIECTB. 00opyioBaHUEM. MIPOLIECCUU PE3YNbTAT

KommyHukaTuBHbIC:
Y4acTByIOT B KOJUIEKTHBHOM
00CYXJIeHNH npooiem,
IIPOSBIISIIOT  AKTUBHOCTH  BO
B3aMMOJEHCTBUU TUISL
pelIeHrsT KOMMYHHUKATHBHBIX
u MTO3HABATEJIbHBIX
pacueTHBIX 3aJa4
PerynsitTuBHbIie:

[ImanupyroT CBOM JEUCTBUS B
CBSI3H c IIOCTABJIEHHOU
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3ajadyel M YCJIOBUSIMH €€
pelieHus

DopMUPYIOT YMEHHUE
UCII0JIb30BaTh 3HAHUS B OBITY

33

IIpakTnyeckas padora
Ne2 . Ouncrka
3arpsi3HeHHOM
MOBAPEHHOM COJIH.

Odopmiienne padoTHI.

Mununaboparopun No
1-15

Ymerb

- oOpawamucsa C
XUMHUYECKOH
MOCyA0u 1
1a00paTOPHBIM
000pyTI0BaHUEM.
- UCNOIL308AMb
npuoOpeTeHHbIE
3HAHUS JUIS
KPUTHYECKOU
OLICHKHU
nHpopMaluu o
BOJIE.

34

MaccoBas nois
KOMIIOHCHTOB U CMCCH.
K.

Ilonstue 0 JoJie
KOMIIOHEHTa B CMECH.
Breraucnenne maccoBoit
JIOJJM KOMIIOHEHTa B
CMECH.

MynsTUMEUIH
oe yueOHoe
1mocoOue HOBOT'O
oOpasa. 8-9
KJIacc.
«IIpocsemienue
». 2014

Ymerhb

- GbLIYUCTIAMD:
MacCOBYIO JIOJTIO
BEIIIECTBA B
pacTtBope.

Ilo3HaBaTenbHbBIE:
Bri6upator HauOosee
¢ exTruBHBIC CIIOCOOBI
peLeHus 3ajad,
KOHTPOJIUPYIOT U OLIEHUBAIOT
MPOILIECCUU Pe3yIbTaT

KommyHukaTuBHbIC:

Y4acTBYIOT B KOJJICKTHBHOM
o0CyXIeHUN

MNpOABJIAIOT AKTHUBHOCTH BO

mpo0Jem,

B3aNMOJEHUCTBUHU JIs
peLIeHUs] KOMMYHHUKATHUBHBIX
u MMO3HABATEIILHBIX
pacyeTHBIX 3a/1a4
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PeryasituBHbIe:
[ImanupyroT cBOM JIEUCTBUS B
CBSI3U c IOCTABJIEHHOMN

3ajayel M YCJIOBUSIMH €€

peLeHus
DopMUPYIOT YMEHHE
UCIOJIb30BATh 3HAHMSI B OBITY
IIpakTHyeckas padora Brruncnate maccy | -OnextpoHHas [ICXD | Ymers
35 | Ne3. IlpuroroBieHue caxapa u obbem Boabl | J[.M. Menneneesa. -Ucnonvzoeams
pacTBopa c 3a/IaHHOI HEO0XOIUMBIE s | -Munnnaboparopun Ne | mpruoOpeTeHHbIe
MAacCOBOM J0J1eid MPUTOTOBJIEHUS 1-15 3HAHUA IS
PacTBOPEHHOT0 pacTBopa. MPUTOTOBIICHHSI
BellecTBa. pacTBOpoOB
3aJaHHOU
KOHIIEHTPALIUH.
O06o061eHne u Pemenne  3amau  u Ilo3naBaTe/bHbBIE:
36 | cucremaTu3alus 3HaHUN yIpaKHEHUH. Bri6upatot Haubosee
no reme 2 u 3. [ToaroroBka K ¢ pexTruBHBIC CIIOCOOBI
0. KOHTPOJILHOM paboTe. perieHus 3ajay,

KOHTPOJIMPYIOT U OLICHUBAIOT
MPOLECC U PE3YJIbTAT
KoMmyHnkaTuBHBIE. YUacTB
YIOT B KOJIJICKTHBHOM
00CYXJIeHHH npooiem,
MPOSIBIISIIOT ~ AKTUBHOCTH ~ BO
B3aNMOJIEHUCTBUHU JIs
pereHnsT KOMMYHHKATHBHBIX
u IMO3HABaTEIILHBIX
pacyeTHBIX
3agaud.PeryasituBHbIe. BHOCS
T HEOOXOAMMBIE KOPPEKTHUBBI
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B  JICHCTBHE TOCIE  €ro
3aBEepIICHHUS] HA OCHOBE €ro U
ydera XxapakTepa CIeITaHHBIX
OImuO0K

®opMUPYIOT YMEHHUE, HABBIKH
peleH st 33134 UCIIO0JIb30BaTh
3HaHUS B OBITY

KonTposbHas padora
37 | Ne2.mo remam 2 u 3.

CoennHenue
XUMHYECKHX
JIEMEHTOB.

«HpOCTbIe BCIIECCTBA». «

Onektponnas [ICXD
.. MenneneeBa

Ilo3HaBaTenbHbBIE:

Bri6upator Haubosee
s deKTUBHBIE CIoco0bI
pemeHus 3ajad,

KOHTPOJIUPYIOT U OLICHUBAIOT
MIPOLIECCUU PE3YyIbTaT
KoMmmyHukaTuBHBIE:
YUHUTBIBAIOT Pa3HbIE MHEHHS U
CTPEMATCS K KOOpPJAWHALUH
Pa3ITAYHBIX O3 B
COTPY/IHUYECTBE
PerynasitTuBHbIie:
OCyILIECTBIIAIOT WMTOTOBBIM U
[IOIIArOBBII  KOHTPOJIb  IIO
pe3ynbTaTy

IIposBAAOT OTBETCTBEHHOCTH
3a pe3yabTar

Tema 4.3meHenus, npoucxoasimme ¢ Bemecrsamu. ( 11 yacos)

SBnenus pusnyeckue u
38 | xuMuyeckue.
W/n.T.

duznyeckre  SIBICHUS.
IloHsTHE O XMMHYECKUX
SABJICHUSAX U UX OTJIHYHE
oT buznueckux
SIBJICHUI.

HA.I'openust maruus.

Bo3ronka ioga.
IInmaBnenue

napadunra

J. 4. Oxuciienue

3HaTL/MOHUMATH
-XumuuecKkue
noHAmMUA:
XHUMHYECKast
peakuus,

Ilo3naBaTenbHbIE:
BeiiBrkenue rumotes, HX
000CHOBaHUE,
JI0Ka3aTeNIbCTBO
KommyHukaTnBHbIC:
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M€E/IM B INTAMCHH

Kiaccuukanus

Y4acTByIOT B KOJUIEKTUBHOM

CNIMPTOBKH peakiuit 00CYXJICHUH npobiem,
S. llomyTHEHHE (3K30TEpMUYECKHE IIPOSIBJISIIOT  AKTUBHOCTH  BO
H3BECTKOBOM BOAbI u B3aMOJCUCTBUU st
SHIOTEPMUUYECKHUE peleHns KOMMYHHMKAaTUBHBIX
peakuun). Y IIO3HABATEJIbHBIX 3a7a4
PeryasitTuBHble:
[InanupyroT cBOU JIEUCTBUS B
CBA3U c MIOCTaBJIEHHOMN
3ajadyel M YCJIOBUSIMH €€
peuieHus
[IposBNISAIOT OTBETCTBEHHOCTh
3a pe3yJbTaThl
39 | XuMuuecKkue peakiu. Xumuueckas peakuus. | 6. [loayuenue 3HaTh/IIOHUMATH Io3HaBaTebHbIC:
W/n.t. IIpuzHakun U ycIOBHS | YIJIEKHCJOIO ra3a. -Xumuueckue BeiagBukenue rumores, UX
MPOTEKAHUS 7. 3amenieHne MeIM B | HOHAMUA: 00OCHOBaHuUeE,
XUMHUYECKUX peaklUi. | pacTBOpe XJOpPHUAA XUMUYECKas J0KAa3aTeIbCTBO
DK30TepPMHUYECKHE u | meau (11) :xesnezom peaxkuus, KommyHukaTtuBHbIe:
SHIOTEPMHUUYECKHUE KJ1accuuKanus Y4acTBYIOT B KOJUIEKTUBHOM
peaxkuuu. peakuui 00CYyKIeHUU npobiiem,
(3K30TEpMHUYECKHE MPOSIBJISIIOT  aKTUBHOCTH  BO
u B3aUMOJCICTBUHU JUTS
SHIOTEPMHUUYECKHUE peleHnsT KOMMYHHUKATUBHBIX
peakuun). Y TIO3HABATEJIbHBIX 3a7a4

PeryasiTuBHblie:

[ImanupyroT cBOM JIEUCTBUS B
CBSI3U c MOCTABJICHHON
3a7a4eii M YCIOBUSIMH €€
peteHus

[IposiBASIIOT OTBETCTBEHHOCTD

34 PE3YyJIbTAThI
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XVUMHYECKUE YpaBHEHUS. | 3aKOH coxpaHeHus | MynpTuMeuiiHas 3HATH/TIOHMMATH Ilo3HaBaTenbHbBIE:
40 | K. MAacCHI BEIIECTB. | IPE3CHTALUSA -3aKOH BreiaBmkenue THUNOTE3, WX
Ilonsarue o | «CocraBicHue COXpaHEHUs 000CHOBaHUE,
XHUMUYCCKOM ypaBHEHUW» MAacCHI BEIIECTB JI0Ka3aTeIbCTBO
ypaBHEHUHU. 3HAYCHUE YMmerh KomMmyHukaTuBHbIE:
HHIEKCOB u - COCMAGIAMD: Y4acTBYyIOT B KOJUIEKTUBHOM
K02 pUIMEeHTOB. ypaBHEHUS 00CYXICHUH mpo0Jem,
CocraBnenne XHUMHYSCKHX MPOSIBIISIIOT ~ AKTUBHOCTH ~ BO
ypaBHEHUH peakuuii B3aUMOJEICTBUHU TUIA
XUMHUYECKUX PEAKIUH. pelieHusT KOMMYHHUKATUBHBIX
W MO3HABATE/ILHBIX 3a7a4
PeryasituBHbie: Ilnanupyror
cBOU
JIeHCTBHSA B CBsI3U c
IOCTABJICHHOM 3amaued U
YCJIOBUSIMU €€ PELIEHUs
[IposiBASAIOT OTBETCTBEHHOCTH
3a pe3ysbTar.
41 | Pacuernl mo XuMHYSCKHM | Pemenmne 3amaq YMmerh Ilo3HaBaTeabHBIE:
YpaBHEHUSM. - GLIUUCTAMD: BrigBmkeHnne TUIIOTE3, UX
KOJIHNYECTBO 000CHOBaHHE,
BEILIECTBA, MacCy JI0Ka3aTeIbCTBO
WA 00BEM I10 KoMmmyHukaTuBHBIC:

KOJIMYECTBY
BeIIEeCTBa, 00bEMY
WA Macce
peareHToB uUiu
IIPOYKTOB
PEaKIym..

VY4acTBYIOT B KOJUIEKTUBHOM
00CYXJIeHHH npobiuem,
MPOSIBJISIFOT  AKTUBHOCTH  BO
B3aNMOJIEHCTBUHU JIs
pelIeHrsT KOMMYHHUKATHBHBIX
Y TTO3HABATEJIbHBIX 3a7a4
PeryasituBubie: Ilnanupyror
CBOHU

105




IECUCTBUS B CBSI3U c
MIOCTaBJICHHON 3amaderl o
YCJIOBUSIMU €€ PEIlICHUS
[IposiBASIIOT OTBETCTBEHHOCTD
3a pe3yJibTar.

42

TUnbl XUMHYECKUX
peaxiuii.- pa3iokKeHus U
COETMHEHUS

K.

CyimHocTb
pas3ioxKeHus,
coequHenus. [lonstue

peakuuii

0 CKOPOCTH
XAMHYECKUX PEaKIUM.
KaranuzaTtopsl.
CocraBienue

ypaBHEHUH peakuuii

YKa3aHHbBIX THUIIOB.

J. Xumuueckue
peaKIK pa3IMIHbIX
THUIIOB.

3HaTh/IIOHUMATH
- Xumuueckoe
nonamue:
KJIacCU(PUKALIHS
peakuuii

Ymersn
-onpeoensims:
TUIBI XUMHUYECKHUX
peaxkuuii mo 4ucmy
U COCTaBy
HCXOJHBIX U
MOJTYYEHHBIX
BEILIECTB.

Ilo3HaBaTeabHBIE:
Hcnons3yror TIOKCK
HEoOXoauMON  MHGOPMAITHHI
JUTSL  BBITIOJIHEHUSI  y4COHBIX
3aJlaHdil C HCIIOJb30BaHHUEM
yueOHOM JTUTEpaTyphbl
KoMMmyHuKaTuBHBIE:
Y4acTBYIOT B KOJUIEKTUBHOM
00CYKIeHUU po0Jem,
MPOSIBJISIOT  aKTUBHOCTH  BO
B3aUMMOJICHCTBUU IS
perieHns: KOMMYHHUKATHBHBIX
W MO3HABaTEILHBIX 3a7a4
PeryasituBnbie: [loctaHoBKa
yueOHOM 3aJaud Ha OCHOBE
COOTHECCHHUS TOTO, 4TO
M3BECTHO U YCBOEHO , U TOTO,
YTO eIll¢ HEU3BECTHO
®opMUpyIOT
KOMMYHHKATUBHBIH
KOMIIOHEHT B OOIIEHHUU H

COTPYJTHUYECTBE co
CBEpCTHHKAMH B IpoOIecce
oOpazoBatenbHON
JIESITENIbHOCTH
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43

Tuner XUMHYECKUX
pEaKLHil.- peakuust
3aMeILCHHUS.

K.

Psan aKTUBHOCTH
METaJJIOB

J. Xumuueckue
pEaKUUH pa3IUIHBIX
THUIIOB.

3HaTL/MOHUMATH
- Xumuueckoe
nowamue:
Kiaccuukanus
peakuuii

Ymern
-onpeoensaimo:
THIIBI XUMHYECKHX
peaxkuuii mo 4ucmy
U COCTaBy
HCXOJHBIX U
MOJTYYEHHBIX
BCIIECTB.

44

THITBI XMMHYECKHX
peakiuii Ha mpumMepe
CBOMCTB BOJBI.

K.

XUMHYECKHE CBOICTBa
BOJBI. Tuner
XUMHYECKUX PEaKIUH.

MyneTuMenuiHas
npesenTanus «Boaa u
€€ cBOHCTBaY»

Ymerhb
Xapaxkmepuzosamso
. XUMHAYECKHE
CBOMCTBA BOJIBI
-COCMAasIAmy:
YpaBHEHUSA
XHUMHYSCKHX
peakuuii
XapaKTEePU3YIOLIU
X XUMHYECKHE
CBOMCTBA BOJBI
ONPEACIISTh UX
THIL.

45

CocTaBiieHUE LIETTOYEK
epexo10B

OnekrponHas [ICXD
.. Menneneea

IHo3naBarenbHble .IlpoBoasT
CpaBHEHME U KJIACCH(PUKALINIO
I10 3a/IaHHBIM KPUTEPHSIM
KommyHukaTnBHbIC:
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JloroBapuarorcs 0
COBMECTHBIX JIEUCTBUIX B
pa3IMYHBIX CUTYalHsX.

Peakmun oOMeHa. YmMmerhb IMo3naBaTenbHbIe IlpoBoasT
46 - COCMAGIAMD: CpaBHEHHUE U KJIaCCU(DUKAITHIO
ypaBHEHUS 10 3aIaHHBIM KPUTEPUSIM
XHUMHYSCKHX KomMmyHukaTuBHbIE:
peakuuii JloroBapuarorcs 0
COBMECTHBIX JICUCTBHSIX B
Pa3IMYHBIX CUTYAIUSX.
0O00011EeHuEe 1 Pemienue 3agad u OnexktponHas [ICXD Ilo3uaBaTeabHBIC:
47 | cucreMaTH3alus 3HAHUH YIPaXHEHUM. J.1. Menneneea Bri6uparor HanboJee
1o Teme 4. [Toarororka k ¢ pexTUBHBIC CIIocoObI
0. KOHTPOJIBHOH paboTe. pelieHus 3aj1ad4,

KOHTPOJIUPYIOT U OLICHUBAIOT
IIPOLIECC U pe3ybTaT
KommyHukaTnBHbIe:
Y4acTByIOT B KOJUIEKTUBHOM

00CYXJIeHNH npooiem,
NPOSIBIISIIOT ~ aKTHUBHOCTH ~ BO
B3aUMOJICHCTBUU TSt

pelIeHnss KOMMYHUKATHUBHBIX
Y TIO3HaBaTeNbHBIX 3324
PerynasitTuBHbIie:
[TocTanoBka y4eOHON 3amaun
Ha OCHOBE COOTHECEHUS TOro,
YTO H3BECTHO U YCBOEHO , U
TOT0, YTO €€ HEU3BECTHO
®opMHUpYIOT
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KOMMYHUKATUBHBIN
KOMIIOHEHT B OOIICHUHU U

COTPYJHUYECTBE co
CBEpPCTHHKaMM B IpoLecce
o0OpazoBarenbHOU
NEeSATEIbHOCTH

KonTpoabnas padora
48 | Ne3. mo  Teme 4.
«A3MeHnenus,
Npoucxoasimme c
BellecTBaMM».
Tema 5. PactBopenue. PactBopbl. Peaknun noHHOro o0MeHa. OKHCJINTENIbHO — BOCCTAHOBUTE/IbHbIE peakunu (164ac)
PactBopenue kak ¢usuko | PactBopsl. ['mupaTsl. . PacTtBopenue ITo3naBaTesbHbBIE:
49 — xumuueckuil npouecc. | Kpucramioruaparsl. 0e3BOIHOTO CyibdaTa BeiagBukenue rumores, UX
Tunel pacTBOPOB. Tennosslie siBnenus npu | meau (I1) B Boze. o00oCHOBaHUE,
N/u.t. pacTBOpPEHUM. JI. Ilonyuenue JIOKA3aTEIbCTBO
Haceiennsie, KPHCTAJLIOB coJlei KoMmyHukaTuBHbIE
HEHACBIILICHHBIE U (nomMalHaA dopMupoBaHue YMEHHUS
MIEPEHACHIIIIEHHbIE NPaKTHYeCKas paboTaTh WHAWBUIYAIHHO U B
pacTBOpbL. 3HAUECHHE pabora). rnapax, COTPyIHMYAaTb C
pacTBOpPOB. YUHUTENIEM
PeryasitTuBHbie:
[InaHupyroT CBOM NEUCTBUS B
COOTBETCTBHUHU c
MMOCTaBICHHON 3amadedl W
YCIIOBUSIMU €€ peau3aun
OBnageHre HaBLIKAMH I
MPaKTUYECKOU JeATEIbHOCTH
DNeKTpoNIUTHYECKast DNEKTPOIUTHI U . Hcnbitanue | 3HaTh/MOHUMATH Ilo3naBaTenbHbBIE:
50 JUccoLranus HEDJIEKTPOJIUTHI. BELIECTB u UX | - Xumuueckue CraBaT 1 GopMyIHPYIOT LIEIH
K. ONEeKTPOIUTHYECKAS pacTBOpoOB Ha | nonamua: U po0JIeMbl ypoKa
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nucconuanusi. CTeneHnb
JIACCOIMAINH.
CunbHble U caa0bIe
3JEKTPOJIUTHI.
Jluccoumarus KUcior,
OCHOBaHHUM U COJICH.

3JEKTPONPOBOIHOCTD
MynpTUMEIUIH
oe yueOHoe
rnocodue HOBOTO
obpasma. 8-9
KJacc.
«IIpocsemienne
». 2014

AJIEKTPOJIHT U
HEDJIEKTPOJIUT,
ANEKTPOIUTUYECK
ast TUCCOIMAIINS.

" YCJIOBUSIMU €€ PCIICHUA

KoMmyHnkaTuBHbIE
dopmMupoOBaHUE YMEHUS
paboTaTh WHIUBUAYAIBHO U B
napax, COTpyAHUYaTb  C
YUHTENIEM

PeryasitTuBHble:

Paznuuaror croco6 u

pe3yabTaT ACUCTBUS
OBnageHne HaBBIKAMH I
MIPAKTUIECKON JACSITEILHOCTH

HNonneie ypaBHeHus | CyIIHOCTh peakiuii . Ilpumepsr peakuuu, | YMeThb Ilo3HaBaTenbHbBIE:
51 peakuui HMOHHOT0 0OMeHa U UIynye 10 KOHLA. - 00bACHAMDb: Bnageror o0muM npueMom
K. YCIJIOBHSI X CYILLIHOCTh penieHus 3anaqy
MIPOTEKAHUS. peakuuii MOHHOTO KoMmmyHukaTuBHBIE:
CocraBneHue MONHbIX U oOMeHa AJleKkBaTHO HCIIONb3YIOT
COKpAIICHHBIX HOHHBIX - onpedenamy: pedeBble cpeacTsa TUISt
YPAaBHEHU pEaKLH. BO3MOKHOCTb 3¢ (HeKTUBHOTO peuieHus
Tabnuma MIPOTEKAHUS KOMMYHHMKATHUBHBIX 3a7a4
pPacTBOPUMOCTH KHCIIOT, peaKkurii HOHHOTO PeryastuBHblie: Pa3znuuaror
OCHOBaHUH U COJIEH B oOMeHa 710 KOHIIA. CIoco0 U pe3ynbTaT 1eHCTBUS
BOJE. -cocmaenamy: OBnazeHue HaBbIKAMHM IS
IIOJIHBIE U IIPAKTUYECKON AESITEIbHOCTU
COKpAICHHbIE
HNOHHBIE
ypaBHEHHUS
peakmuii ooMeHa.
Peakuuun obmeHa, OnekrponHas [ICXD Ymernb ITo3HaBaTe/bHBIE:
52 HIyLIME 10 KOHLA J.N. MenneneeBa - cocmaegnaAmy: Brnageror o0muM mnpueMom
IIOJIHBIE U pelieHns 3a1aq
COKpAlCHHbIE KoMmmyHukaTuBHbIE:
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YPaBHEHUSA
peakuii oOMeHa.

AprymMeHTHpYyIOT CBOIO
MO3ULUIO U KOOPIAUHUPYIOT €€
C TMO3ULUU TNapTHEPOB B
COTPYJHUYECTBE
PeryasiTuBHbI€:
OCYILIECTBJISIOT MOIArOBBIN U
UTOTOBBIA  KOHTPOJb IO
pe3ynbTary

KwucnoTsl, nx Ornpenenenne KUciaoT J1.8.Peaknuu YmMmeTh ITo3naBaTeabHble: Bianeror
53 KJIaCCU(UKAIIHS Kak 3JIEKTPOJIUTOB. XapakKTepHble 1 - Hazvleamo OOIIMM TIPUEMOM  PEIICHUS
K. Knaccudukanus PacTBOPOB KUCJIOT KHCJIOTBI 3a1a4
KHUCJIOT 110 pa3IM4HbIM | (COJIAHOM U CepPHOIl) KoMMyHuKaTUBHBIE:
MpU3HAKaM. NPUHAJIEKHOCTH ApnekBaTtHO HCIIONb3YIOT
BeIIEeCTB K KJaccy peueBbie CpeacTBa JUTSE
KHCJIOT. 3¢ (heKTUBHOTO perieHus
KOMMYHUKATUBHBIX 3aa4
PeryastuBHblie: Pa3znuuaror
croco0 U pe3ynbTaT ACHCTBUS
OBnazeHre HaBBIKAMHA IS
MPaKTUYECKOU JeATEeTbHOCTH
54 KwucimoTel, XuMHudeckne TunuyHele cBOMCTBA - ITo3unaBaTeanHunle: Biageror
CBOMCTBa KHCJIOT: xXapaxmepu3oeam OoOIMM TPUEMOM PEeIICHUS

B3aNMOJIEHCTBHE UX C
MeTaJlJIaMH,
OCHOBHBIMHM OKCHJIAMH,
OCHOBaHUSIMHU U
coaMu. Psin

b: XUMUYECKHE
CBOMCTBA KHCJIOT.
- onpedenamau:
BO3MOXKHOCTb
MPOTEKAHUS

3a1aq
KoMmyHuKaTuBHBIE:
AJiekBaTHO HCIIOJB3YIOT

pedeBble  CpeacTBa A
3¢ (HeKTUBHOTO perieHus
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HAIps>KCHUA MCTAJIJIOB.

TUIHAYHBIX
pEaKUUil KUCIIOT

KOMMYHUKATUBHBIX 337124
PeryastuBublie: Pasnuuaror
Croco0 ¥ pe3ynbTar JeHCTBUS
Osjlazienye HaBBIKAMU IS
MPAKTUYECKOU ESTEIbHOCTH

55 OcHoBanus, ux Onpenenenne JI.9. peakuun Ymernb ITo3naBartenbHbIC:
KJaccuukanus OCHOBaHUU Kak XapaKTepHbIe 1JIf - Ha3vlgamMd CraBsaT 1 GOopMyIHPYIOT LENH
K. 3JIEKTPOJIUTOB. PacTBOpOB 1IeJI0Yell | OCHOBaHMS: U 1po0JIeMbl ypoKa

Knaccuduxanus - U YCJIOBUSIMU €€ pPELIeHUS
OCHOBAHUH. KommyHukaTuBHbIe
dopmupoBaHue YMEHUS
padoTaTh UHIAMBHUYAJIbHO U B
napax,  COTpyJHHMYaTb  C
yuuTenem
PeryasituBHble:
Paznuuaror crocob u
pe3yJbTaT ACUCTBUS
OsBnazeHre HaBBIKAMHU IS
IIPAKTUYECKON AESITEIbHOCTU

56 OcHoBanus, xumMudeckue | TunmyHble cBOMCTBA JI.10. mosryyenue u xXapaxkmepusoseam Ilo3naBarenbHble: Bnaneror

CBOICTBa OCHOBAHUM; cBOiicTBa b XUMHYECKHE OOIIMM TPUEMOM pELICHUS
B3aMMOJICHCTBHE C HEpPacTBOPHMOIO CBONCTBA 3a1a4
KHCIIOTaMU (peakius OCHOBAaHUS OCHOBaHMM. KoMmyHuKaTuBHBIE:
HEUTpaIu3aIun), - onpeoenimo: AJnleKBaTHO HCTOJIb3YIOT
B3aUMO/IeliCTBHE BO3MOKHOCTh peueBble  cpeAcTBa NS
LIEJI0YeN C MIPOTEKAHUS 3¢ (HeKTUBHOTO penieHus
pacTBOpamH CoJIel u TUIUYHBIX KOMMYHHUKATHBHBIX 33]a4
OKCHJ/IaMH HEMETAJIJIOB. peakuui PeryasituBabie: Pasnuuaror
Paznoxenue OCHOBaHUH. CIoco0 M pe3ynbTar JeicTBUs
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Hep aCTBOpI/IMHX
OCHOBaHUH.

OsBnameHne HaBBIKAMHU IS
IIPAKTUYECKOU IeATEIbHOCTH

57 OKCHUIBI, X CocTaB OKCHIIOB, UX JI. 12. Peakuuu Ymerhb ITo3naBaTeabHbIE:
KJ1accuukamms KJ1accupuKamms XapakTepHbIe J1JIs1 - Ha3vleamb CraBaT u GOpPMYITUPYIOT LN
K. Hecoyieo0pa3yronme u OCHOBHBIX OKCH/I0B OKCHIBI 1 TIpo0JIeMBI YpOKa
coJIeoOpazyromme - onpeodensamo: Y YCJIIOBUSMHM €€ PEIICHUS
(KUCTIOTHBIC U MPUHAJIC)KHOCTh KoMMmyHHKaTHUBHBIE
OCHOBHBIE). BEILIECTB K KJaccy dopMupoBanue yMEHUS
OKCHJIOB paboTaTh WHIUBUAYAIBHO H B
- napax, COTPYAHUYATH c
Xxapakmepu3zoeam YUHUTEIIeM
b: XUMHYECKHE PerynasituBHbIe:
CBOMCTBA Paznuuarot croco0 u
OKCHJIOB. pe3yabTaT AeUCTBUs
OsBnaseHye HaBBIKAMH IS
MPaKTUYECKOU JeATEeTbHOCTH
58 XUMHUYECKHE CBOMCTBA CsorictBa kucinoTHeix 1 | JI. 13. Peakuuu ITo3naBaTebLHLIE:

OKCHJIOB

OCHOBHBIX OKCHJIOB.

XapaKTEpHbIC 1JIsd
KHCJIOTHBIX OKCHUI0B

CraBdar u GopMyIupyroT LIETU
U Ipo0JIeMBbl ypoKa

U YCJIOBUSIMM €€ PELEHUS
KommyHukaTuBHbIe
dopmupoBaHue YMEHHUS
paboTaTh MHIMBHUYaJIbHO U B

nmapax,  COTpyAHUYaTb  C
YUHTEIEM

PerynasitTuBHbIie:

Paznuuaror croco0 u

pe3ynbTaT IeUCTBUS
OBnaneHne HaBBIKAMH IS
MPaKTUYECKOU JeATEIbHOCTH
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Conm, ux cBOMCTBA. Ornpenenenue coneit MynpTUMENUIH | YMeETH Io3HaBaTe/bHBIC:
59 K KakK 3JIEKTPOJIUTOB. oe yueOHoe - HA3b16aMdb COJIU. Hcnonb3yror MTOMCK
XUMHUYECKHEe CBOMCTBA ocoOue HOBOTO | - Onpedensimo. HeoOxomuMoi  MH(pOpMaIUU
COJICi,B 3aMMO/JICHCTBUE obpasa. 8-9 MIPUHAIIC)KHOCTD JUIS  BBITIOMHEHHUS  Y4eOHBIX
C KUCJIOTaMH, KJ1acc. BEIIECTB K KJaccy 3aJ]aHUil C HCIOJIb30BaHUEM
IeJI0YaMU U COJISIMU «[IpocBemienue | coneit yueOHOM JTUTepaTyphbl
(pabora c Tabnuuen ». 2014 - KoMMmyHuKaTUBHBIE:
PacTBOPUMOCTH) XapaKTepU30BaTh: [InanupyroT cBou AeHCTBUS B
XUMHYECKHE CBSI3H c MIOCTaBIICHHOM
CBOICTBA COJIEH. 3a7a4eii MU YCIOBUSIMH €€
pelieHus
PeryasituBHbIe:
Paznnyator crocob u
pe3ynbTaT AeUCTBUS
Nmeror L[EJIOCTHOE
MHUPOBO33pPEHUE,
COOTBETCTBYIOILIEE
COBPEMEHHOMY YPOBHIO
Pa3BUTHUS HAYKU
60 Ocobennoctu pabora ¢ Tabnuieit MynbTumMenuitn | YmMerb Ilo3naBaTenbHbIE:
B3aMMOJIEICTBUS COJIEHN C | paCTBOPUMOCTH oe yueOHOe - Ha3vl6amMy COIIN. Hcnone3yror MIOMCK
MeTaJulaMHu mocoOue HOBOTO | - Onpedensims. HeoO0XxoauMoi  MHpOpMauu
oOpasa. 8-9 MIPUHAJIEKHOCTh JUIS  BBITIOTHEHHUS Y4eOHBIX
KJ1acc. BEILIECTB K KJIaccy 3alaHUl C HCIIOJIb30BAHHEM
«IIpocsemenue | coneit y4eOHOI IuTepaTypsl
». 2014 - KoMmyHuKaTuBHBIE:

XapaKTEePU30BaTh:
XUMHUYCCKHUC
CBOMCTBA coyiei

[ImanupyroT cBOM NEUCTBUS B
CBSI3U c MOCTABJICHHON
3a7a4eii M YCIOBHUSIMH €€
peLeHus

PeryasitTuBHblie:
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Pasnmuuaror crocoo u
pe3yJbTaT ACUCTBUS

HmeroT LICJIOCTHOE
MHUPOBO33pPEHUE,
COOTBETCTBYIOIIEE
COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH
I'enernueckas cBA3b IlonsTue o Ymern Ilo3HaBaTeabHBIE:

61 MEXY Kjlaccamu TEHETUYECKOM CBSA3U U - Hcnons3yror IIOUCK
HEOPTraHUYECKUX TEHETUYECKUX PsiIax Xxapakmepu3zoeam HeoOXoaumon  uHGOpMaIHI
COCIMHEHMI METaJIJIOB U b: XUMUYCCKHE JUIS  BBITIOMHEHHUS  Y4eOHBIX
K. HEMETAJIJIOB. CBOMCTBaA 3aJlaHdil C HCIIOJb30BaHHUEM

OCHOBHBIX yueOHOM JTUTepaTyphbl
KJIaCCOB KommyHukaTuBHbIE:
HEOPraHUYECKUX [InanupyroT cBOM IEUCTBUSA B
BEIIIECTB CBSI3U C IOCTaBJICHHOM
- COCMaeIamy: 3a/jayeii U YCJIOBHUSIMU €€
ypaBHEHUS perieHus
XAMUYECKHX PeryasiTuBHbIe:
peaxIuii, Paznuuaror croco0 "
XapaKTEePU3YIOLIU pe3yabTaT AeUCTBUs
€ CBOICTBa HwmeroT LIEJIOCTHOE
HEOPraHUYECKUX MHUPOBO33pPEHUE,
BEIIECTB. COOTBETCTBYIOIIIEE
COBPEMEHHOMY YPOBHIO
Pa3BUTHUS HAYKH
IIpakTHyeckas padora Mununabopatopuu Ne | YmeTsb. Ilo3naBaTenbHbIE:
62 Ne 4 «BoinmoJsiHenune 1-15 - oOparmarbcs ¢ Brnageror o0mmMm mpuemom

ONBITOB,1¢EMOHCTPHUPYIO
IIHUX FeHETHYECKYI0
CBfI3b KHCJIOT

XUMHUYECKON
MOCYA0U U
peakTuBaMu

peleHns 3a1aq
KommyHukaTnBHbIC:
AprymMeHTHpPYIOT CBOIO
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OCHOBAHMI1, OKCHI0B B
coJieii.»

- pacno3naeams
OTIBITHBIM. ITyTEM
pacTBOPHI KUCIIOT
U IIeJIoueii.

- onpeodensamo:
BO3MOYKHOCTD
MPOTEKAHUS
peaKkuuii HFOHHOTO
oOMeHa 10 KOHIIA.

ITO3ULIMIO U KOOPAUHUPYIOT €€
C TMO3UIMM NIApTHEPOB B
COTPYIHHUYECTBE
PerynasiTuBHbie:
OCYILIECTBIISIOT MOIIArOBBIM U
UTOTOBBIA ~ KOHTPOJIb IO
pe3yJsbTary

63

O000611eH1E U
cucTeMaTH3alusd 3HaHUHN
10 TeMe 5.

O.

Brmonaenue
yIpaKHEHUH Ha
TEHETUYECKYIO CBS3b.
Pemenue pacyeTHbIX
3aJ1a4 Ha BBEIYHCIICHUE
110 YPaBHEHUSIM
peaKIuid.

MynpTUMeauiHAS
nipesenTanus «OKCUIbL,
KHCJIOTHI, COJIH

ITo3HaBaTe/bHBIE:
Hcnons3yror ITOUCK
HeoOxoauMol  umH(popMaluu
JUIS  BBITIOJHEHHUS Y4eOHBIX
3aJJaHUil C HCIOJIb30BaHUEM
yueOHOM TUTEepaTyphl.
KoMmmyHuKkaTuBHBIE:
KOHTPOJIUPYIOT

TeiCTBUS HE0O0XO0INMEIE
KOPPEKTHUBHI B

JNIEUCTBUE ocJie ero
3aBEpPILECHUS] HA OCHOBE €ro U
ydyeTra XapakTepa CHEJIaHHbIX
OIuO0K

PeryasitTuBHbie:

Paznuyarot croco0 u
pe3yJbTaT ACUCTBUS
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64

OKMCIIUTEIHLHO-
BOCCTAHOBUTEILHBIE
peaxiuu.

W/ua.m.

IlonsaTHE OKHCICHUE U
BOCCTAHOBJICHHE,
OKHCIIUTCIIN 1
BOCCTAaHOBUTEIIH,
ONpe/CIICHUE CTETICHU

OKHCJICHHUS 3JICMCHTOB.

MynsTUMEAUIH
oe yueOHoe
1mocoOKne HOBOI'O
obpasa. 8-9
KJ1acc.
«IIpocsemienne
». 2014

3HaTL/MOHUMATH
- Xumuueckue
noHAmMUA:
OKHUCJIUTENb U
BOCCTAHOBHUTED,
OKHCJIEHHE U
BOCCTaHOBJICHHE.
- onpeoensamo:
CTENEHb
OKHCJICHUS
DJICMCHTA B
COCIMHCHMH, TUII
XUMHYECKON
pEeaKIuu 1Mo
H3MEHEHUIO
CTENEHHU
OKHCJICHUS
XUMHYECKHAX
DJIECMEHTOB.

IMo3HaBaTeIbLHBIE:
CaMOCTOSTEIIBEHO BBIJICISIOT U
bopmyHpyIOT
MMO3HABATEIHHYIO LeJIb,

HCITIOJIB3YIOT 06H_[I/Ie IMPUEMBI
pEeIICHUA 3aJa4

KomMmyHunkaTuBHbIE:
[IposiBNIsitOT aKTUBHOCTH BO
B3aMMOJICHCTBUH TUIST

peliCHUd ITI03HABATCJIBbHBIX H

KOMMYHHKATHBHBIX
3aja4(3a1aoT BOIIPOCHI,
dbopMyITUpyIOT CBOH
3aTpyJHEHUS,  TpeIaraioT

IIOMOUIb B COTPYAHUYECTBE
PeryasitTuBublie:
OCyIIECTBIAIOT  MOIIArOBbIN
KOHTPOJIb 110 PE3YNbTATy

Tema 7.Torosoe noBTopeHue, 1eMOHCTPANMS JUYHBIX JOCTHKEHUN yyammuxcs (4 4)
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O6o06uenne u MynbTumMeuiHas
65 cucTreMaru3anus 3HaHU1 [pe3eHTalus Beruucsars Brnanmeror oOmuM npuemMom
110 KypCy XUMHH & «ANTOPUTMBI PELIEHUS | Maccy, O0BEM U peuenus 3anay
KJIacca, pelIeHNe 3a1au» KOJINYECTBO KomMmyHuKkaTuBHbIE:
pacyeTHbIX 3a7a4 BeILlECTBA 110 ApPryMEHTUPYIOT CBOIO
YPaBHEHUIO MNO3ULMI0 U KOOPAUHUPYIOT
peakuuun €e C MO3ULMU MapTHEPOB B
COTPYAHUYECTBE
PerynsiTuBHbIe:
OCYILECTBJISIOT  MOIIArOBbIN
U HWTOIOBBIM KOHTPOJIb IO
pe3yibTaTy
66 O6o0menue u OnekrponHas [ICXD Ilo3HaBaTebHBIE:
cucTemMaTu3anus 3HaHU1 .. Menneneesa CaMOCTOSATENBHO BBLACISAIOT
10 KypCy XUMHH 8 u dbopMynupyroT
KJIacCca, PEIICHNE IIO3HABATEJIbHYIO LEeb,

pacyeTHBIX 3aJa4
(KOMILJIEKCHOE
NPUMEHEHNE 3HaHUM)

UCIOJIB3YIOT OOIIME MPUEMBI
pelieHus 3a1a4y

KoMmyHuKaTHBHBIE:
[IposBNAIOT aKTUBHOCTH BO
B3aMMOJICHCTBUH TUIS
pellieHus] MO3HABATENbHBIX U
KOMMYHHUKATHBHBIX
3ama4(3amaoT BOTIPOCHI,
bopMyIHpYIOT CBOM

3aTpyJHEHUs,  IPENIAraroT
IIOMOIIlb B COTPYTHUYECTBE
PerynsitTuBHbIe:
OCyIIEeCTBIAIOT TOIIArOBBIN
KOHTPOJIb 10 PE3YyJIbTaTy
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67 HroroBast KOHTpOJIbHAS

pabora 1o Temam
«OCHOBHBIE KJIACCHI
COCTUHEHUMN)

Ilo3naBatenbHbIE:
Bnanmeror oOmuM npuemMom
peuenus 3anay
KommyHukaTuBHbIe:
ApPryMEHTHPYIOT CBOIO
HNO3ULUI0 U KOOPIUHUPYIOT
ee ¢ IO3ULUU IapTHEPOB B
COTPYIHUYECTBE
PeryasituBHubie:
OCYILIECTBJISIOT OIIArOBBII
Y UTOTOBBIN KOHTPOJIb 110
pe3yibTaTy

68 AHanu3 KOHTPOJIbHOU
paboTHI.

CucreMarusanys 3HaHUH
Mo Kypcy XUMHH § Kiacca

OnexkrponHas [ICXD
JI.1. MeHnnaeneeBa

Ilo3HaBaTenbHbIE:
CaMOCTOSATENbHO BBLICISIOT
u bopMynupyrot
MO3HABATEIIbHYIO 1eb,
UCIOJIB3YIOT OOIIME MPUEMBI
pelieHus 3a1a4y
KoMmyHuKaTHBHBIE:
[IposBASIFOT aKTHBHOCTH BO
B3aUMO/IeHCTBUN TUIS
peleHHs MMO03HaBaTeIbHbIX U
KOMMYHHUKATHBHBIX
3a1a4(3a1a0T BOIIPOCHI,
bopmMynupyroT CBOU
3aTpyaHEHUs,  IpeAsaraioT
MTOMOIIIb B COTPYIHUYECTBE
PerynsiTuBHbIe:
OCymIeCTBISIFOT TTONIArOBBII
KOHTPOJIb 110 PE3yIbTATY

K- xoMOMHHPOBaHHBINH ypOK
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W/H.M. — U3ydeHre HOBOIO MaTepuasa
O. — o0o0mIaronwmii ypox.
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