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I. [Inanupyemble pe3yabTaThbl 0CBOEHHS Y4eOHOI0 NMpeaMeTa

1.1. JInuHOCTHBIE Pe3yJIbTATHI:

-BOCIIUTAHUE POCCUMCKON TpakJIaHCKOW MJICHTUYHOCTH: MATPUOTU3MA, JIIOOBU U yBaxeHUIO K OTe4ecTBY, YyBCTBA TOPAOCTH 32
cBoI0 PonHy, 3a pOCCHICKYIO XUMUYECKYIO HAYKY;

-opMupOBaHUE TEIOCTHOTO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH W OOIIECTBEHHOU
MPAKTUKH, a TAKXKE COIUATBLHOMY, KYJIbTYPHOMY, SI3bIKOBOMY U TYXOBHOMY MHOT'000pa3Hi0 COBPEMEHHOTO MUPAa;

-opMHUpPOBaHUE OTBETCTBEHHOI'O OTHOIICHUS K YYEHHIO, TOTOBHOCTH M CIIOCOOHOCTH K CAMOPA3BUTHIO U caMOOOpa30BaHUIO Ha
OCHOBE MOTHBAIIMU K OOYYEHHIO W MO3HAHHIO, BEIOOPY MpOodMIbHOIO 00pa3oBaHUs Ha OCHOBE MHGOPMAIMHM O CYIIECTBYIOIIUX
npodeccusix M JHMYHBIX NMPOGEeCcCHOHANBHBIX MPEANOYTECHUN, OCO3HAHHOMY MOCTPOEHHUI0 HHAMBHUAYaIbHOM 0O0pa3oBaTeIbHOM
TPAEKTOPUH C YUYETOM YCTOWUMBBIX [TO3HABATEIBHBIX HUHTEPECOB;

-opMUpOBaHUE KOMMYHUKATUBHON KOMIIETEHTHOCTH B 00pa30BaTEIbHOM, 00IIECTBEHHO MOJIE3HOM, yueOHO-UCCIIeI0BATEIhCKOMH,
TBOPYECKOW M IPYTUX BUAAX JIEATEIIBHOCTH;

-popMupoBaHuE TOHMMAHHUS IIEHHOCTU 3J0POBOrO M 0€30MmacHOro o0Opa3a KU3HMU, YCBOCHUE NPABWI WHIUWBHUIYAIBHOTO U
KOJUIEKTUBHOTO O€30MaCHOTO TIOBEICHUSI B UPE3BBIUAMHBIX CUTYAIUSX, YTPOKAIOIIUX KU3HU U 37J0POBBIO JIIOJICH;

-opMUpOBaHUE MMO3HABATEILHOW U MH(POPMAIIMOHHOW KYJIBTYpPhI, B TOM YHCJI€ Pa3BUTHE HABBIKOB CAMOCTOSTEIHHOU pabOThI €
y4eOHBIMU TTOCOOUSIMU, KHUTaMH, TOCTYITHBIMU UHCTPYMEHTAMU U TEXHUYECKUMU CPEACTBAMH WH(POPMAIIMOHHBIX TEXHOJIOTUH;
-popMHUpPOBaHUE OCHOB HKOJOTUYECKOTO CO3HAHWS HA OCHOBE MPU3HAHUS I[IEHHOCTH >KU3HU BO BCEX €€ TMPOSBICHUSIX U
HEOOXOIMMOCTH OTBETCTBEHHOTO,

-0€epe’KHOT0 OTHOIIEHUS K OKPY>KarolIeh cpejie;

-pa3BUTHE FTOTOBHOCTH K PEIICHUIO TBOPYECKHUX 3a/1ad, YMEHUS HAXOAUTh aJICKBATHBIE CIIOCOOBI MOBEICHUS U B3aUMOJICUCTBUSA C
napTHEpaMu BO BpeMs yueOHOW M BHEYUEOHOM JESATENHHOCTU, CIIOCOOHOCTH OLIEHUBATh MPOOJEMHBIE CUTYaIlMd U ONEPaTUBHO
MPUHUMATh OTBETCTBEHHBIE PEIICHUS B PA3JIMYHBIX MPOTYKTUBHBIX BUAX NEATEIBHOCTH (YueOHasi TOMCKOBO-UCCIIEIOBATEIBCKAS,
KITyOHas!, MPOEKTHAs, KPY>KKOBas U T. . )

MeTtanpeaMeTHbIe Pe3yJbTATHI :

-OBJIaJICHUE HABBIKAMU CAMOCTOSITEILHOTO MTPUOOPETEHUSI HOBBIX 3HAHWI, OpraHU3aliK y4eOHOM MesTeTbHOCTH, TTIONCKA CPEICTB
€€ OCYIIECTBIICHUS,



-yMEHHE IUJIAHUPOBATh MYTH JOCTHKEHHSI ILIeJieil Ha OCHOBE CaMOCTOATEIBHOIO aHaliHu3a YCJIOBHM M CPEICTB UX JIOCTHKEHUS,
BBIJICTISITh  alIbTEPHATUBHBIE CIOCOOBI JIOCTIDKEHHUSI IIeM M BbIOMpaTh HambOojee 3(G(GEeKTUBHBINA CIOCO0, OCYIIECTBIATH
MO3HABATENBHYIO PE(PICKCHIO B OTHOILICHUH JIEHCTBUH MO PEIICHUIO yUYEeOHBIX U MO3HABATEIbHBIX 3a/1a4.

-yMEHHE TMOHUMATh MPOOJIEeMy, CTaBUTh BOMPOCHI, BBIABUTATh THIOTE3Yy, /1aBaTh OMPEJCICHUE MOHSITHUAM, KIACCU(UIIUPOBATH,
CTPYKTYPUPOBATh MaTepuaj, MPOBOAUTH IKCIEPUMEHTHI, apTyMEHTHUPOBATh COOCTBEHHYIO MO3UIMI0, (POPMYIUPOBATH BHIBOABI U
3aKTIOYCHUS;

-yMEHHE COOTHOCHUTH CBOM JCHCTBUSA C TUTAHUPYEMBIMH PE3yJIbTaTaMH, OCYIIECTBIISITH KOHTPOJIb CBOEH AESITEIBHOCTH B MPOIIECCE
JOCTHKEHMSI Pe3yJibTaTa, ONPEeNsITh CIOCOObl NEUCTBUN B paMKax MPEUIOKEHHBIX YCIOBUHM U TpeOOBaHMI, KOPPEKTHUPOBATh
CBOM JICHCTBUS B COOTBETCTBUH C U3MEHSIOIIEHCS CUTYyallueH;

-popmMupoBaHUE U Ppa3BUTHE KOMIIETEHTHOCTM B 00JacTH UCHOJb30BaHUS MHCTPYMEHTOB U TEXHUYECKUX CPEICTB
WH(POPMAIIMOHHBIX TEXHOJIOTUH (KOMITBIOTEPOB M MPOTPaMMHOTO 0OECIedYeHHs]) KaK HHCTPYMEHTAIbHO OCHOBBI Pa3BUTHS
KOMMYHHKATHUBHBIX M MO3HABATEIHHBIX YHUBEPCATBHBIX YUECOHBIX

JICUCTBUIA;

-yMEHHE CO3/1aBaTh, MPUMEHATh M MPEOOPa3OBBIBATh 3HAKHM W CHUMBOJIBI, MOJAETH M CXEMBbl I pelmeHus y4eOHbIX |
MO3HABATENbHBIX 33]1aY;

-yMEHHE H3BJICKaTh HMHPOPMAIMIO M3 PA3IMYHBIX HCTOYHHMKOB (BKJIIOYAs CPEACTBA MAacCOBOW WH(OpMAIWU, KOMMAKT-IUCKH
yueOHOTro Ha3HaueHus, pecypchl IHTepHETa), CBOOOIHO MOJIH30BATHCS CIPABOYHOM TUTEPATYPOH, B TOM YHCIIE M HA DJIIEKTPOHHBIX
HOCHUTEJISIX, COOJI0/IaTh HOPMBbI MH(GOPMAIIMOHHON U30UPaTENbHOCTH, ITHUKY;

-yMEHHE Ha TPAKTUKE II0Jb30BaThCS OCHOBHBIMHU JIOTMUECKUMHU IpUEMaMH, METOAAMHM HAOIIOACHUS, MOJAEINPOBAHUS,
00BSCHEHHUSI, pEIICHHS TPOOIJIeM, TPOTHO3UPOBAHUS U JIP.;

-yMEHHE OpraHU30BbIBATH CBOIO KM3Hb B COOTBETCTBHUHM C MPEJICTABICHUSIMHU O 3J0POBOM 00pase >KM3HH, MpaBax U 00s13aHHOCTAX
rpa)<1aHuHa, [IEHHOCTSX OBITHS, KYJIBTYpPbl U COLIMAIbHOTO B3aUMOJIEHCTBUS;

-yMEHHE BBIMOJIHATH TO3HABATENbHBIE U TPAKTUUECKHE 3a/1aHUs, B TOM YHCIIE IPOEKTHBIE;

-yMEHHE CaMOCTOSITEIbHO M apTyMEHTHPOBAHHO OIIEHMBATh CBOW JIEUCTBUS W JCHCTBHSI OJHOKIACCHHKOB, COJIEP’KATEIHHO
00OCHOBBIBAs PABIIILHOCTH UJTH OMIMOOYHOCTH pe3ysbTaTa U croco0a AeHCTBHsI, aJeKBaTHO OIEHUBATH OOBEKTHUBHYIO TPYIHOCTD
KaKk Mepy (DaKTHUeCKOTO WM TPEANojiaraeMoro pacxoja pPeCcypcoB Ha pEIIeHHE 3aJayd, a TaKKEe CBOM BO3MOXKHOCTH B
JTOCTHKCHHUH TIETH OTPEIEIICHHOMN CIIOKHOCTH;



-yMeHue pabotaTth B Tpynne — 3(HEKTUBHO COTPYIHAYATH M B3aUMOJCHCTBOBATH HA OCHOBE KOOPJIWHAIINN PA3IMYHBIX MTO3UIIAN
IIpU BEIPAOOTKE OOIIETO PEIICHUS B COBMECTHOM ACATENBHOCTH; CIYIIATh MapTHEpa, (OPMYIUPOBATh U apTyMEHTHPOBATH CBOEC
MHEHHE, KOPPEKTHO OTCTaMBaTh CBOIO TO3WIIMI0 W KOOPAWHUPOBATH €€ C IMO3HWIIMH TMapTHEPOB, B TOM YHCJIC B CUTyaIluu
CTOJIKHOBEHHSI MHTEPECOB; MPOAYKTHBHO pasperniaTh KOHMIUKTH HA OCHOBE y4eTa MHTEPECOB U MO3UIIMN BCEX €r0 YUYaCTHUKOB,
TIOWCKA U OIICHKH aJIbTEPHATUBHBIX CIIOCOOOB pa3pemeHus: KOH(INKTOB.

IIpenmeTHbIe pe3yJIbTATHI OCBOEHHUSI MPOTPaAaMMBbI Y4eOHOT0 MPeIMeTa «XUMUS !

BBITTyCKHUK HAYyIUTCS:

-XapaKTepU30BaTh OCHOBHBIE METO/IbI ITO3HAHUS: HAOTIO/IEHUE, U3MEPEHUE, IKCIIEPUMEHT;

-OIMCHIBATh CBOMCTBA TBEPIBIX, )KUJIKMX, TA3000pa3HbIX BEIIECTB, BHIJEIS UX CYIIECTBEHHBIC PU3HAKY;

-pacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKUX TMOHATHNA «aTOM», «MOJIEKYJIa», «XUMHUYECKHH 3JIEMEHT», «IIPOCTOE BEIECTBOY,
«CII0)XKHOE BEIIECTBO», «BAJICHTHOCTDY, «XUMHUECKAsI PEAKITHS», HCTIONB3YS 3HAKOBYIO CHCTEMY XHMHUH;

- pacCKphIBaTh CMBICII 3aKOHOB COXPAHEHHS MAcChI BEIIECTB, MTOCTOSTHCTBA COCTaBa, aTOMHO-MOJICKYJISIPHOU TEOPHH,

-pa3nIuyaTh XUMHUYECKUE U (PU3HUCCKUEC SIBICHMS;

-Ha3bIBaTh XUMHYCCKHUE DJIEMCHTHI;

-OMIPEEISITh COCTAB BEIIECTB MO UX PopMyTiam;

-OTIPEICIIATh BAJICHTHOCTh aTOMa DJIEMEHTA B COCTUHCHHUSIX

-OTPEACIIATh TUIT XUMUICCKUX PEaKITHi;

-Ha3bIBaTh MPU3HAKK U YCJIOBHS MPOTEKAHUSI XUMUYECKHUX PEAKIIU;

-BBISIBJISITH TIPU3HAKU, CBUJIETEIHCTBYIOIINE O MPOTEKAHUU XUMHUYECKON pEeaKINK MPY BBHITTOJIHEHUH XUMUYECKOTO OTBITA;
-COCTaBIIATh (DOPMYJTbI OMHAPHBIX COCTMHECHHUI;

-COCTaBIISATh YPaBHEHUSI XUMHUUECKUX PEAKIIHIA;

-co0JTI0AaTh MpaBuiia 0€30MacHON pabOThI IPH MPOBEJCHUH OTBITOB;

-TI0JTb30BATHCS JTAOOPATOPHBIM 000PYI0OBAHUEM U TIOCYIOM;

-BBIYUCIISATE OTHOCUTEIBHYIO MOJICKYJIIPHYIO M MOJIIPHYEO MAcCChI BEIICCTB;

-BBIYHCIIATH MACCOBYIO JOJI0 XUMHUYECKOTO dJIEMEHTA 10 (GopMyJie COSTUHECHHS,

-BBIYUCIIATH KOJIMYECTBO, 00BEM MJIM MAacCy BEIIECTBA IO KOJIMYECTBY, 00bEMY, Macce peareHTOB WIIH MPOTYKTOB PEaKIINH;
-XapaKTepU30BaTh (PU3NUCCKHUE U XMMUIECKHNE CBOMCTBA MTPOCTHIX BEIIECTB: KACIOPOaa U BOJOPOA;

-II0JTy4aTh, COOMPATh KHCIOPOI U BOJOPOS;



-pacIo3HaBaTh OIBITHBIM ITyTEM I'a3000pa3HbI€ BEIIECTBA: KHCIOPO, BOJIOPO/I;

-pacKpbIBaTh CMBICI 3aKOHA ABOTrapo;

-pacKpbIBaTh CMBICII MMOHATUN «TEIIOBOM 3P(EKT peaKkm», «MOJSIPHBIIO0BEMY;

-XapaKTepU30BaTh (PU3NICCKHE U XUMHUIECKUE CBOMCTBA BOBI;

-pacKpbIBaTh CMBICI IOHSATUS «PACTBOPY;

-BBIUYHCIISITH MACCOBYIO JIOJIFO PACTBOPEHHOTO BEILIECTBA B PACTBOPE;

-IIPUTOTOBJISATH PACTBOPHI C ONPEEIEHHON MaCCOBOU 10JI€H PAaCTBOPEHHOTO BEIIECTBA;

-Ha3bIBATh COCIMHEHUS N3YUYCHHBIX KJIACCOB HEOPTraHUYECKUX BEIIECTB;

-XapaKkTepu30BaTh (PU3MYECKHE W XHUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX BEIIECTB: OKCHIOB, KHUCIOT,
OCHOBAaHUM, COJICH;

-OIPENETATh PUHAIIEKHOCTD BEIIECTB K ONPEAEIEHHOMY KIIACCy COEUHEHHNI;

-COCTaBJIATh (DOPMYJIbI HEOPTAHUYECKUX COCIMHEHUIN U3YUEHHBIX KIJIACCOB;

-IIPOBOJIUTH OIBITHI, MOJTBEPKIAIOIINE XUMUIECKUE CBONCTBA U3YYEHHBIX KJIaCCOB HEOPTAaHUUECKUX BEIICCTB;

-pacro3HaBaTh OMBITHBIM ITyTEM PACTBOPHI KUCIIOT U IIEJIOUYEH 110 U3MEHEHHUIO OKPACKU UHIUKATOPA;

-XapaKTEPU30BaTh B3aUMOCBSI3b MEXK/y KJIIACCAMH HEOPTAHUYECKUX COCTMHEHUN;

-packpbiBaTh cMbica [lepuoauueckoro 3akona J[.M. Menaeneena;

-O0BACHITh (DU3NYECKUN CMBICT aTOMHOIO (MOPSIKOBOT0) HOMEpa XUMHUYECKOrOo 3JIEMEHTa, HOMEPOB TPYIIBI U Tepuoia B
nepuoauueckou cucreme J.M.Menneneena;

-00BSCHATH 3aKOHOMEPHOCTH W3MEHEHUS CTPOCHHS aTOMOB, CBOWMCTB AJIEMEHTOB B MpeEesiax MajbIX IEPUOJIOB M TIABHBIX
MOATPYIIIL;

-XapaKTEPU30BaTh XUMUUYECKUE AJIEMEHTHI (OT BOJIOPO/Ia A0 KAJIbIIMS) HA OCHOBE UX IOJIOKEHHS B nepuoanyeckoit cucreme /.M.
MenneneeBa 1 0COOEHHOCTEN CTPOEHUS UX aTOMOB;

-COCTaBJISITh CXEMBI CTPOCHHS aTOMOB TIepBbIX 20 31eMeHTOB nepuoandeckon cucremsl .M. Menneneena;

-pacKpbIBaTh CMBICI IOHATUN: «XUMHUYECKAS CBA3bY,«IJIEKTPOOTPULATEILHOCTDY;

-XapaKTepPU30BaTh 3aBUCUMOCTb (PU3NUECKUX CBOMCTB BEIIECTB OT TUIA KPUCTAIUIMUYECKOMN PEIICTKH;

-OMpeEeNsATh BUJ XUMUYECKON CBSI3U B HEOPTaHUUECKUX COCTMHEHUSX;

-1300paxaTh CXeMbl CTPOEHHUS MOJIEKYJI BEIIECTB, 00pa30BaHHBIX Pa3HBIMU

BHUJIAMU XUMHUYECKHUX CBSI3EH;



-pacKpbIBaTh CMBICH TMOHATHI «HUOH», «KATHOH», «AHUOH», <DIJIEKTPOJIUTHI», «HEIJIEKTPOIUTHI, «AICKTPOJUTUYECKAs
JUCCOIMALINS, KOKUCIUTEIIbY, «CTENEHb OKUCIICHUS» «BOCCTAHOBUTEIIbY, KOKUCIICHUEY, «BOCCTAHOBICHUEY;

-ONPEAENATh CTENEHb OKUCIICHUS aTOMA AJIEMEHTA B COCIMHEHUH;

-pacKpBIBaTh CMBICII TEOPHUU EKTPOIUTHIECKON TUCCOLUALNY;

-COCTABJIATh YPABHEHHUS JJIEKTPOJIUTHUECKON JUCCOIUALIMNA KUCIIOT, IIEJI0YEH, COTEH;

-00BSCHATH CYIIHOCTh IIPOLIECCa AIEKTPOJUTUUECKON AUCCOLMALIUY U PeaKuidi HOHHOTO OOMEHa;

-COCTaBJIISATD MOJIHBIE U COKPAILIEHHbIE HOHHbIE YPABHEHHUS PEaKI[Ui OOMEHa;

-OIPEICNIATh BO3MOKHOCTh IPOTEKAHUS pEeaKIIMii HOHHOTO 0OMEHa;

-IPOBOJIUTH PEAKIMU, TOATBEPAKAAIONINE KAUECTBEHHBIN COCTAB PA3JIUYHBIX BEIIECTB;

-OIPEIETATh OKUCIUTENb U BOCCTAHOBUTEIID;

-COCTaBJISITh YPABHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUM;

-Ha3bIBaTh (PAKTOPHI, BIUSIONINE HA CKOPOCTh XMMUYECKOU PEaKIuu;

-KJacCU(PUIIMPOBATh XUMUUECKUE PEAKIIMH 10 PA3IMYHBIM MPU3HAKAM;

-XapaKTEpHU30BaTh B3aUMOCBSI3b ME¥K/ly COCTABOM, CTPOCHHEM U CBOMCTBAMH HEMETAILIIOB;

-IIPOBOJIUTH OMBITHI MO MOJYYEHUIO, COOUPAHUIO U U3YUYCHUIO XUMHUYECKHUX CBOMCTB ra3000pa3HbIX BEHIECTB: YIJIEKUCIIOrO Tasa,
aMMMaKa;

-pacro3HaBaTh OMBITHBIM ITyTEM ra3000pa3HbIe BEIIECTBA: YTJICKUCIBIN Ta3 U aMMHAK;

-XapaKTEPU30BaATh B3AMMOCBS3b MEXK/1y COCTABOM, CTPOEHUEM U CBOMCTBAMH METAJIJIOB;

-Ha3bIBaTh OPraHUYECKHE BEIIECTBA MO UX (opMmylie: MeTaH, dTaH, ATWJIEH, METaHOJI, dTaHOJI, TJIMIEPUH, YKCYCHas KHUCIIOTa,
aMHUHOYKCYCHAsl KMCJIOTa, CTEApPUHOBAS KUCIIOTA, OJICMHOBAsI KUCJIOTA, MIIHOK03a;

-OLICHUBATH BIMSHUE XUMHUUYECKOTO 3arps3HEHUS OKPYKAIOIIEH Cpe/ibl HA OPraHU3M YeJIOBEKa;

-rpaMOTHO 00paIniaThCs C BEIIECTBAMHU B MMOBCETHEBHOMN KU3HU

-ONpEJENsATh BO3MOXHOCTh MPOTEKAHUS pEaKUUi HEKOTOPHIX MPEACTABUTENIE OPraHUYECKUX BEHIECTB C KHUCIOPOJIOM,
BOJIOPOJOM, METAJUIAMU, OCHOBAHUSAMHU, TaJIOT€HAMH.

BpIyCKHUK NOJIYYUT BO3MOKHOCTh HAYUHUTHCS:
-BBIIBUTATh U MPOBEPATH IKCIIEPUMEHTAIBHO TUIIOTE3b O XUMUYECKUX CBOMCTBAaX BEIIECTB HA OCHOBE MX COCTaBa U CTPOCHUS, UX
CIIOCOOHOCTH BCTYIAaTh B XUMHUYECKHE PEAKIINH, O XapaKTepe U NPOAYKTaX Pa3IMYHbIX XMMUUYECKUX PEAKIIMIL;
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-XapaKTEepHU30BaTh BEIIECTBA MO COCTaBY, CTPOCHHIO W CBOMCTBaM, YCTAaHABIMBATH IMPUYUHHO-CJICICTBEHHBIC CBSA3U MEXKIY
JAHHBIMU XapaKTEPUCTUKAMU BEIIECTBA;

-COCTABJISITh MOJICKYJISIPHBIE U MTOJIHBIC HOHHBIE YPABHEHUS 110 COKPAIIEHHBIM HOHHBIM YPaBHEHUSIM;

-IIPOTHO3UPOBATH CIIOCOOHOCTH BEILIECTBA MPOSIBIATH OKUCIUTEIbHBIE MM BOCCTAHOBUTEILHBIE CBOMCTBA C y4E€TOM CTEIEHEU
OKHCIICHHS DJIEMEHTOB, BXOJSIINX B €TO COCTAB;

-COCTaBJISATh YPABHEHHUS PEAKLUNA, COOTBETCTBYIOIIMX MOCIEA0BATEIbHOCTH MPEBPALICHU HEOPTAHUYECKUX BEIIECTB PA3TUUHBIX
KJIACCOB;

-BBIJIBUTATh M MPOBEPATh SKCIEPUMEHTAIBHO THUIIOTE3bl O pPEe3yJbTaTax BO3JACHCTBUS Pa3IMUYHBIX (HDAaKTOPOB HA U3MEHEHHE
CKOPOCTU XUMUUYECKON PEAKLINH;

-MCTOJIB30BATh MPUOOPETEHHBIE 3HAHUS JUISl SKOJIOTMUECKH TPaMOTHOTO MOBE/ICHUS B OKPY>KAIOIIEH cpe/ie;

-ICI0JIb30BaTh NMPUOOPETEHHBIE KIIOUEBBIE KOMIETEHIIMM MPU BHITIOJIHEHUU MPOEKTOB M YYEOHO-HCCIIEN0BATENBCKUX 3a/a4 10
M3YUYEHHIO CBOMCTB, CHOCOOOB MOJYUYECHUS U PACIIO3HABAHUS BEIIECTB;

-00BEKTUBHO OIIEHUBATh MH(OPMALIMIO O BEIIECTBAX U XUMUUECKUX Mpolieccax;

-KPUTHUYECKU OTHOCUTHCS K MCEBIOHAYYHOU HHPOPMAIIMU, HETOOPOCOBECTHOM peKiiaMe B CpeJICTBaX MacCOBOM MH(popMaiuuy;
-OCO3HABATh 3HAYCHUE TEOPETUUECCKUX 3HAHUM 110 XUMUU ISl PAKTUUECKON JEATEIbHOCTH YEIIOBEKA;

co3/laBaTh MOJEIM W CXEMbl JJi1 pEIICHHS Y4YeOHBIX M TMO3HABATENBHBIX 3aJay; MOHUMAaTh HEOOXOJIUMOCTh COOJIIOACHUS
MpEeANMCaHNM, peylaraeMbIX B MHCTPYKIIMSX MO UCTOJIb30BAHUIO JICKAPCTB, CPEJICTB OBITOBOM XUMUU U JIP.

I1. Conep:xanue y4eOHOT0 nipeaMera

9 kace

Pa3znen 1. MuorooOpasue xumuueckux peakinuii Kimaccudukaruss XUMUYECKUX PEaKIUd: peakIMu COCIUHEHUS, Pa3JI0KEHUS,
3aMmenieHusi, oomMeHa. OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE peakiuu. OKHUCIHUTENb, BOCCTAHOBHUTEIb, MPOIECCHl OKUCICHUS U
BoccTaHOBJIEHUSI. COCTaBJIECHUE YPABHEHUN OKHUCIUTEIbHO-BOCCTAHOBHUTEIBHBIX PEAKIUN C TMOMOIIBI) METOJIa 3JIEKTPOHHOIO
Oaanca.

TennoBbie d(PPEeKThl XUMUYECKUX pPEAKIUM. DK30TEPMHUUECKHUE W DHAOTEPMUUYECKUE PEAKIUU. TepPMOXUMHYECKUE ypaBHEHUS.
Pacuétel mo TepMoxuMu4YecKuM ypaBHEHUSIM. CKOPOCTh XUMUYECKUX peakiuid. DakTopel, BIUSIONINE HA CKOPOCTh XUMHUYECKHUX
peakiuii. [lepBoHauanbHOE MpecTaBiieHue o kaTtanuse. O0paTumble peakiuu. [ToHsATHE 0 XUMUYECKOM paBHOBECUH. XUMUUYECKUE
peaKUMu B BOJHBIX PAcTBOpaX. DJIEKTPOJUTHI U HEdEKTpoiauThl. Moubl. KaTnoHbl M aHMOHBI. ['MapaTtHas Teopusi pacTBOPOB.
DIEeKTPOJUTHYECKAsT JUCCOIMALIUS KUCIOT, OCHOBaHUN M cojield. CiiaOble U CuibHBIE 3JIEKTPOJUTHL. CTENeHb AMCCOIMAIUU.
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Peakunu noHHOr0 oOMeHa. YCIIOBUSI T€UEHHS peaKlUii MOHHOTO OOMeHa J0 KOHIA. XMMHUYECKHEe CBOMCTBA OCHOBHBIX KJIACCOB
HEOPraHWYECKUX COCIWHEHWH B CBETE€ IMPEACTABICHHA 00 3JIEKTPOJUTUYECKOM JHCCOUMAUMA W  OKUCIUTENIBHO-
BOCCTAHOBUTEJBHBIX peakuusax. [lIoHaTre 0 ruapoanse coyen.

Pasznen 2. Muoroo6pasue Bemects Hemeramnsl. ["asorensl. IlonoxeHne B NEpUOJUYECKON CUCTEME XMMHUYECKUX 3JIEMEHTOB,
CTpoeHHe ux aroMoB. Haxoxnaenue B mnpupoxe. Pusznueckue M XUMUYECKHE CBOMCTBAa TaJoreHoB. (CpaBHUTENIBbHAs
XapaKTEpUCTHKA TaJoreHoB. llosydeHne W NpUMEHEHHE TalOreHoB. Xiop. Puznueckue M XUMHUYECKHME CBOWCTBA XJIOPA.
IIpumenenue xnopa. Xmoposogopoa. dusnueckue cpoictsa. Ilomyduenue. ConsiHast kucinora U €€ conu. KadecTBeHHas peakuus
Ha XJOopua-uoHbl. Pacrno3HaBanue XjaopuaoB, OpomuaoB, nonunos. Kucinopon u cepa. IlonoxxeHune B nmepuoguueckoil cucreme
XUMHUYECKUX 3JIEMEHTOB, CTpoeHue ux aroMoB. Cepa. Amorponus cepbl. dusnyeckne u XUMUYECKUE cBoiicTBa. HaxoxneHue B
npupoze. [Ipumenenue ceprl. CepoBonopos. CepoBogopoaHas kuciaora u e€ conu. KauecTBeHHast peakuusi Ha CyJab(UI-UOHBI.
Oxcun ceppi(1V). @uznueckue u xummuueckue cporictpa. [lpumenenne. CepHucTas kuciiota u €€ conu. KauecTBeHHast peakius Ha
cynbput-uonsl. Oxcupa ceprl(VI). CepHas kucinora. XMMHUYECKHE CBOWCTBA pa30aBIEHHONM M KOHILIEHTPUPOBAHHOW CEpPHOM
kucioThl. KauecTBeHHast peakius Ha Cynb(aTHOHBL. XUMHUYECKUE PEAKIIMH, JIEKAUME B OCHOBE MOJYYEHUS CEPHOM KHUCIOTHI B
npoMblnUIeHHOCTU. [IpuMeHenne cepHoil KucnoTbl. A30T U (ocdop. I[lonoxkeHue B MEPUOIUYECKON CHCTEME XUMHUYECKUX
AJIEMEHTOB, CTPOCHHE MX aTOMOB. A30T, PU3NYECKHE U XUMUYECKHE CBOWCTBA, MMOTyYEeHUE U npuMeHeHue. KpyroBopor a3ora B
npupone. AMvuak. @u3nueckne 1 XMMUYECKME CBOMCTBA aMMHaKa, IojryyeHue, npumenenne. Conu aMmMoHusA. A30THAsE KUCIOTA
n e€ cpoiicTBa. OKUCIUTENbHBIE CBOWCTBA a30THOW KHUCHOTHI. llosiydeHuwe a30THOW KHUCIOTHI B JabopaTopuu. XHUMHUYECKHE
peaKIuu, JIeKAINEB OCHOBE MOJIYYEHUs a30THOM KUCIOTHI B MPOMBIILUICHHOCTU. [[puMeHenune a30THON KUCIOThl. Coyll a30THOM
KHCIIOTBI U UX TpuMeHeHue. A3oTHbie ynoOpenus. Docdop. Amrorporus ¢ocdopa. Ousznyeckne U XUMHUYECKHE CBOMCTBA
dochopa. Oxcua dochopa(V). DochopnHas kuciora u e€ comu. Dochoprsie ynodpenus. Yriepon u kpemuuid. [lonoxxenue B
MIEPUOINYECKOM CHCTEME XMMHMYECKHX 3JIEMEHTOB, CTPOCHHE HUX aTOMOB. YTiepod. Asuiorponus yriepona. PuU3nyecKHe H
XUMHUYECKUE CBOMCTBA yriepoaa. AncopOrus. YrapHbslid ra3, CBOMCTBA U (U3HOJIOTUYECKOE IEHCTBUE HA OPTaHU3M. Y TJIICKUCIBIN
ra3. YronbHas kuciora u e€ conu. KauectBenHast peakuus Ha kapOoHaT-uoHbl. KpyroBopot yriepona B npupojie. Opranudeckue
coenunenus yriepoaa. Kpemuauit. Oxcun kpemuusi(1V). Kpemuueas kucnora u e€ conu. Crekio. Llement. Merammnsl. [lonoxenue
METAJJIOB B TEPUOJMYECKOM CHUCTEME XMUMUYECKHX JJIEMEHTOB, CTPOCHHE HMX aTOMOB. Mertammueckas cBsi3b. Dusnyeckue
CBOMCTBa METaJUIOB. Psii aKkTUBHOCTHM MeETaIOB (AIEKTPOXUMUYECKUM psAJl HAMpPsHKEHUH MeTaioB). XUMHUYECKHE CBOWMCTBA
MetasuioB. OOiue crnocoObl nonyyeHus: Metamio. CraBel MetauioB. [lenounbsie metamel. [lonoxeHue menoYHbIX METAUIOB B
[IEPUOIUYECKON CHUCTEME, CTpOCHHE UX aTtomMoB. Haxoxnaenue B mpupone. Pusnyeckue M XMMHUUYECKUE CBOMCTBA LIEIOYHBIX
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MeTtaioB. [IpumeHenne menouHbIXx MeTaIOB MW uX coeauHeHud. lllemouyno3emenbHble  MeTtaymel.  [lonoxkenue
LIEJI0YHO3EMEBHBIX METAIUIOB B IEPUOJIUYECKON CUCTEME, CTPOEHNE UX aTOMOB. HaxoxneHue B npuponae. Maruui M KajabLni,
UX BaxHenmue coequHenus. JKECTKOCTb BOJbI M CIOCOOBI €€ ycTpaHeHus. AntoMuHui. [lonoxeHne antoMuHus B IEPUOANYECKOM
cucteMe, crpoeHwe ero aroma. Haxoxnenwe B mnpupone. PU3MUECKHE W XUMHUYECKHME CBOMCTBA amtoMuHus. llpumeneHwne
aMOMUHUA. AMQOTEPHOCTh OKCHIA U TuApoKcHa amoMunus. XKeneso. [lonoxeHue xxene3a B NEpUOIUIECKON CHCTEME, CTPOCHHE
ero atoma. Haxoxnenue B npupoge. Pu3nveckue 1 XMMUYECKUE CBOMCTBA XKeje3a. BaxkHele COeIMHEHUS KeJe3a: OKCUIBI,
ruapokcusl u conu xenesa(ll) u sxenesa(lll). KauectBennsle peakiiuu Ha noHbI Fe2+ u Fe3+ .

Pasnen 3. Kparkuii 00630p BaxkHeumux opranudeckux BemiecTB IIpeamer opranuueckoit xumuu. Heopranwudeckue u
OpraHUYECKUE COECTUHEHMs. YTJIepoJ — OCHOBa XM3HM Ha 3emiie. OCOOEHHOCTH CTPOEHMsI aroma YrjepoJa B OpraHUYeCKUX
coequHEeHMX. YTneBonopoasl. IlpenenbHple  (HachIIEHHbIE) YIIEBOAOPOABL. MeTaH, 3TaH, NpoHaH — MPOCTEUIINe
MPEACTABUTENN MPEACIBbHBIX YIIIEBOAOPOAOB. CTpyKTypHbIE (DOPMYJIBI YIIIEBOAOPOAOB. ['OMOJIOrMYECKHil psAl MpereabHbIX
yIJIeBOAOpOoAOB. I'oMonoru. dusnyeckne n XUMUYECKHE CBOMCTBA MIPEAENBHBIX YIIIEBOAOPOAOB. Peakny ropeHns u 3aMeneHus.
HaxoxneHnue B mpupoje MpeaesbHbIX yriaeBoaoponoB. [IpuMenenne mertana. HempenenbHble (HEHACHIIEHHbBIE) YTIEBOAOPOIbI.
OTUJIEHOBBIM PA HEOPEAECIbHBIX YIJIEBOJAOPOAOB. OTWieH. (PU3MYECKMEe W XUMHYECKHE CBOMCTBA JTWJICHA. Peaknug
npucoequHenns. KadecTBeHHble peaknuu Ha OTWwieH. Peaknna nonumepusanuu. llommodtrnen. IlpuMenenue sTuiieHa.
ALIETUIIEHOBBIN PSAJ HENPEAEIbHBIX YIIIeBOAOpOoAOB. AnetuieH. CBoicTBa aunernieHa. [Ipumenenne anernnena. [IponsBoaHbie
yriieBo10poioB. Kpatkuii 0630p OpraHM4ecKuX COeAMHEHUN: OJJHOATOMHBIE CIIUPTHI (METaHOJI, ITAHOJI), MHOTOATOMHBIEC CITUPTHI
(3TUJICHTJIMKOJIb, TIUIEPUH), KapOOHOBBIE KUCJIOTHI (MypaBbUHAs, YKCyCHas), CJIOKHbIE d(PHUPHI, KUPBI, YIIeBOAbI (TIIOKO3a,
caxaposa, Kpaxmal, LEeJUII0JI03a), aMMHOKUCIOTHI, Oeiku. Ponb OenkoB B opranusme. lloHATHE O BBICOKOMOJIEKYJSIPHBIX
BemecTtBax. CTpykTypa IOJIMMEPOB: MOHOMEpP, MOJUMEpP, CTPYKTYpPHOE 3BEHO, CTENEHb noiaumepusauuu. [lonmustunen,
MTOJIMIIPOITWIICH, TOJIMBUHUIXJIOPHU/IL.

OcHOBHBbIE OHATUS XUMUH (YPOBEHb ATOMHO-MOJIEKYJISIPHBIX MPEICTABICHUN)

BrInyckHUK HAayduTCs:

# ONUChIBaTh CBOMCTBA TBEPIBIX, )KUIKUX, Fa3000pa3HbIX BEIIECTB, BHIJEIAS UX CYLIECTBEHHbIE MPU3HAKY;

# XapaKTEepU30BaTh BEIIECTBA IO COCTABY, CTPOCHHIO M CBOWCTBAM, yCTaHABIIMBATh INPUYWHHO-CIIECACTBEHHBIE CBS3U MEKIY
JAHHBIMU XapaKTEpUCTHUKAMH BELIECTBA;



# pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHATUN: aTOM, MOJIEKYJa, XUMUYECKHI 3JEMEHT, MPOCTOE BEUIECTBO, CIOKHOE
BEILECTBO, BAJIEHTHOCTb, MCIOJIb3ysd 3HAKOBYIO CHUCTEMY XHMHH; # H300pakaTb COCTAaB IMPOCTEUIIMX BEIIECTB C MOMOUIbIO
XUMHUYECKUX (POPMYI U CYIIHOCTh XUMUYECKUX PEAKIUI C MOMOIIBI0 XUMHUUECKUX YPaBHEHHI;

# BBIYMCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYEO MacChl BEIIECTB, @ TAK)KE MACCOBYIO JIOJIFO XUMUYECKOTO 3JIEMEHTA B
COCIMHEHHUSX;

# CpaBHMBATh IO COCTaBY OKCHUbI, OCHOBAHMSI, KUCJIOTBI, COJIH;

# xiaccu(uUMpOBaTh OKCUABI M1 OCHOBAHMSI 110 CBOMCTBAM, KUCIOTHI U COJIU — IO COCTABY;

# omnuchiBaTh COCTaB, CBOMCTBAa M 3HaueHUE (B MPHUPOAE M NPAKTHUUECKOH AESITENbHOCTH YEIOBEKa) MPOCTHIX BEIIECTB —
KHUCJI0pOZa U BOAOPOAA;

# naBaTh CPAaBHUTEIBHYK) XapaKTEPUCTHUKY XUMHUYECKHUX HIEMEHTOB M BAXKHEHIIMX COCIMHEHHW €CTECTBEHHBIX CEMEWCTB
LIEJI0YHBIX METAJJIOB U TAJIOT€HOB;

# MOJB30BATHCS JIAOOPATOPHBIM 00OPYIOBAHUEM U XMMHUYECKOU MOCYI0M;

# MPOBOJUTH HECTIOKHBIE XUMHUYECKHE ONBITHl U HAOIIOJEHUS 32 U3BMEHEHUSIMH CBOMCTB BEILIECTB B IMPOLIECCE UX MPEBpPALICHUN;
coOJII01aTh MTpaBuila TEXHUKHU 0€30MMaCHOCTH IIPH NMPOBEACHUN HAOIIOICHUI U ONIBITOB;

# pa3nuyaTh SKCIEPUMEHTAIBHO KUCIOTHI U HIEN0YH, MOJIb3YSACh MHIUKATOPAMHU; OCO3HABATh HEOOXOJUMOCTh COOJIOJEHUS MEp
0€30MacHOCTH MPpHU OOpAIIEeHUH C KUCIOTaMHU U IIeI0YaMH. BhIMYCKHUK MOTYYUT BO3MOKHOCTb HAYYHThCS:

# rpaMOTHO 0OpanaThCsl C BEIIECTBAMU B MOBCETHEBHOM KU3HU;

# oco3HaBaTh HEOOXOAUMOCTh COOJIIO/IEHUS TIPABUJI SKOJOTHYECKH O€30I1aCHOTO MOBEACHUSI B OKPY KAIOLIEH MPUPOIHON Cpelie;

# NOHMMATh CMBIC U HEOOXOIMMOCTh COOIOICHUS PEANUCAHHM, Mpe/ularaéMblX B HHCTPYKIUSAX MO HCIOIb30BAaHUIO JIEKAPCTB,
CpelCcTB OBITOBOW XUMUU U JIP.;

# HUCNOIb30BaTh MPUOOPETEHHBIE KIFOUEBBIE KOMIIETEHTHOCTH IMPH BBINOJIHEHUU HCCIIEIOBATEIbCKUX MPOEKTOB MO H3YYEHUIO
CBOMCTB, CITIOCOOOB IMOJIyYE€HHUS U PACIIO3HABAHNUS BELIECTB;

# pa3BUBaTh KOMMYHUKATHBHYIO KOMIETEHTHOCTb, MCIIOJIb3YsS CPEACTBA YCTHOIO W MHUCHbMEHHOTO OOIIEHHS, MPOSIBIATH
TOTOBHOCTH K YBAXEHUIO NHON TOUKH 3pEHUS IIPU OO0CYX IAECHUU Pe3yJbTaTOB BBIOJIHEHHON padOThI;

# OOBEKTHBHO OLIEHMBATh MH(POPMALMIO O BELIECTBAX U XMUMHUYECKUX MPOLECCAX, KPUTUUECKH OTHOCUTHCS K ICEBIOHAYYHOU
uH(popMaIuu, He10OPOCOBECTHOM peKiIaMe, Kacarolleicss HCIIOJIb30BaHMs PA3IMYHbIX BEIIECTB.

Ilepuoan4yeckuii 3aKOH U NepHOANYECKasi cucTeMa XuMmn4yeckux djeMeHToB /. M. Menaeneesa. CTpoeHue Beuecrsa
BpInyCKHUK HAYYHTCH:
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# xkmaccu(UIMPOBaTh XUMHYECKHE IIEMEHTHI Ha METAJUIbI, HEMETAJUTIBI, JJIEMEHTBI, OKCUJIBI U THAPOKCH/IBI KOTOPBIX aM(OTEPHBI,
Y UHEPTHBIE JIEMEHTHI (Ta3bl) 1J11 OCO3HAHUS BAXKHOCTH YIOPSIAOUYCHHOCTH HAYUYHBIX 3HAHUIA;

# packpbIBaTh CMbICI Niepuoandeckoro 3akona J[. 1. Menneneena;

# ONMCHIBATh U XapaKTePU30BaTh TAOIUIHYIO (OPMY HEPHOTUICCKON CHCTEMBI XUMUIECKUX DJIEMECHTOB;

# XapaKTEpHU30BaTh COCTAB ATOMHBIX SIAEP U PACIpPENECICHUE YHCIA SJEKTPOHOB IO 3JIEKTPOHHBIM CIIOSIM aTOMOB XUMHUYECKHUX
AJIEMEHTOB MAJIBIX IEPUOJIOB MEPUOINYECKON CUCTEMBI, a TAKKE KIS U KaJIbLIKS;

# pa3nuyaTh BUJIBI XUMUYECKOU CBSI3U: HOHHYIO, KOBAJICHTHYIO MOJISIPHYIO, KOBAJIEHTHYIO HEMOJIAPHYIO U METAINIMYECKYIO;

# n300paxaTh JIEKTPOHHBIE (POPMYIIBI BEIIECTB, 00PA30BAHHBIX XUMUUECKUMHU CBSI3SIMU PA3HOTO BU/IA;

# BBISBIIATb 3aBHCHUMOCTb CBOMCTB BEIIECTBA OT CTPOCHHUS €r0 KPUCTALTUYECKON PEmIETKH (MOHHOM, aTOMHOM, MOJIEKYJISIPHOM,
METaJUTMYECKON );

# XapakTepu30BaTh XUMHUUYECKHUE SJIEMEHTHI U UX COCIMHEHHS HA OCHOBE IOJOKEHUS JIEMEHTOB B MEPUOJIMYECKON CHUCTEME U
OCOOCHHOCTEH CTPOCHHUS X aTOMOB;

# ONKCBHIBATH OCHOBHBIE MPEeANOCHUIKA OTKpbITHUS [[. M. MenaeneeBbIM NEPUOANYECKOTO 3aKOHA M MEPUOAUYECKOM CUCTEMBI
XUMUYECKHUX 3JIEMEHTOB U MHOTOO0OPa3HYI0 HAYUHYIO JESTEIbHOCTh YUEHOTO;

# XapaKTepu30BaTh HAYYHOEC U MUPOBO33PEHUECKOE 3HAYECHHUE MEPUOIUUECKOTO 3aKOHA M NEPUOANUECKON CUCTEMBI XUMHYECKHUX
anemenToB [l. 1. MeHeneena;

# oco3HaBaTh Hay4YHbIE OTKPBITHS KaK pe3yJbTaT JIUTEIbHBIX HAOJIOACHUMN, OMBITOB, HAyYHOW MOJEMHKHU, MPEOIOJICHHS
TPYAHOCTEN U COMHEHUN. BBINTYCKHUK NOIYYUT BO3MOKHOCTb HAYUYUTHCS:

# 0CO3HABATh 3HAYECHHUE TEOPETUUECKUX 3HAHUM I MPAKTUUECKON EATEIIbHOCTH YETIOBEKa;

# ONUCHIBATh N3YUYEHHBIE OOBEKTHI KaK CUCTEMBbI, IPUMEHSIS JIOTHKY CUCTEMHOTO aHAJIN3a;

# NPUMEHATH 3HAHUS O 3aKOHOMEPHOCTSX MEPUOJIUYECKON CHCTEMbl XMMHUYECKUX AJIEMEHTOB JUIsl OOBSICHEHHS U TIPEIIBUICHUS
CBOMCTB KOHKPETHBIX BEILIECTB;

# pa3BuBaTh MH(DPOPMAIMOHHYIO KOMIIETEHTHOCTH TOCPEACTBOM YIIIYOJICHHs] 3HAHWUW 00 WCTOPUM CTAHOBJIEHUS XHUMHYECKOU
HAayKH, €€ OCHOBHBIX MOHATHH, IEPUOANYECKOTO 3aKOHA KaK OJHOIO W3 BAXKHEHIIMX 3aKOHOB MPUPOBI, & TAKKE O COBPEMEHHBIX
JTOCTUKEHUSIX HAYKH U TEXHUKH.

MHorooOpasue XuMH4YECKHUX peaKkuuu

BrinmyckHUK HAydHUTCS:

# OOBSACHATH CYyTh XUMUUYECKHUX MPOLIECCOB;
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# Ha3bIBaTh MPU3HAKU U YCIOBUS MPOTEKAHUS XUMUYECKUX PEAKIINIA;

# ycTaHaBIMBATh MPHUHAJICKHOCTh XMMHUYECKOH pEakIuu K ONpeAeNEHHOMY THUIY MO OJHOMY HU3 KJIacCH(PHKAIMOHHBIX
MIPU3HAKOB!

1) mo yuciTy U cOCTaBy MCXOHBIX BEIIECTB M MPOAYKTOB PEaKIH (PEaKIuu COCTMHCHHS, PA3JIOKEHUS, 3aMEIICHUS 1 0OMeHa); 2)
M0 BBIJCJICHUIO WJIM TOTJIOIMICHUIO TEIUIOThl (PEaKIUu 3K30TEPMUYECKHUE U DHIOTEPMHUYECKHE); 3) MO M3MEHEHHIO CTeleHeu
OKHUCJICHUSI XMMHYECKUX 3JIEMEHTOB (OKHCIMTEIbHO-BOCCTAHOBUTENbHBIC peakiuu); 4) 1mo oOpaTUMOCTH mpolecca (peakiuu
oOpaTtuMbie U HEOOpPATHUMBIC);

# Ha3bIBaTh (haKTOPHI, BIUSIONINE HA CKOPOCTh XUMHUECKUX PEaKIIHiA;

# Ha3bIBaTh (haKTOPBI, BIUSIONINE HA CMEIIIEHUE XUMHUYECKOTO PaBHOBECHS;

# COCTaBIIAITb YPABHEHUS SJIECKTPOJIUTUYECKOW IHCCOLMAIMU KHUCJOT, IIENOYEil, COJIEW; MOJIHBIE U COKpPAIIEHHbIE HOHHBIC
YpaBHEHUS peakluii 0OMEHa; YpaBHEHHS OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIMIA;

# NPOTHO3UPOBATH MPOAYKTHl XMUMHYECKUX PEaKUui 1o (popMyrnaM/Ha3BaHUSIM HCXOJHBIX BEIIECTB; OMPEACNISTh HCXOIHBIC
BEILECTBA 10 (hOpMysIamM/Ha3BaHUSM IIPOYKTOB PEAKLIUU;

# COCTaBIATh YPAaBHEHHsI PEAKLMil, COOTBETCTBYIOIIMX MOCIEIOBATEIBHOCTH («LETMOYKE») MPEBPAICHU HEOPraHUYECKHX
BEILIECTB PA3JIMYHBIX KJIACCOB,;

# BBISIBJISITH B IPOLIECCE AKCIIEPUMEHTA MTPU3HAKH, CBUAETENIbCTBYIOIINE O TPOTEKAHUH XUMUYECKON peaKlnu;

# TOTOBUTH PACTBOPHI C ONPENEIEHHON MacCOBOM J0JIE PAaCTBOPEHHOIO BELIECTBA,

# OINpEeNENATh XapaKTep Cpe/lbl BOAHBIX PACTBOPOB KHUCIIOT U IIEIOYEH 10 U3MEHEHHUIO OKPACKU MHIUKATOPOB;

# MPOBOAUTH KAYECTBEHHBIE PEAKIMM, MOATBEPXKAAIOIINE HAJIUYME B BOJHBIX PACTBOPAX BELIECTB OTACIIBHBIX KATUOHOB H
AHUOHOB.

BbIMyCKHUK NOJIYYUT BO3MOKHOCTh HAYUHUTHCS:

# COCTaBJIATh MOJIEKYJISPHBIE W IMOJHBIE MOHHBIE YPAaBHEHUS MO COKPAIIEHHBIM HMOHHBIM YPaBHEHUSM; # MPUBOAUTH MPUMEPHI
peakiuii, TOATBEPKAAIOIINX CYIIIECTBOBAHUE B3aUMOCBSI3U MEK/Iy OCHOBHBIMU KJIACCAMU HEOPTaHHUYECKUX BEILECTB;

# NPOrHO3UPOBATH PE3YJILTATHI BO3ICUCTBHS PA3IMUHBIX (PAKTOPOB HA CKOPOCTh XUMUYECKON PEAKIIUU;

# NPOrHO3UPOBATH PE3YJbTATHI BO3IEUCTBHS PAa3IMUHBIX (DAKTOPOB HA CMEUIEHUE XUMHUECKOTO PABHOBECHS.

MHoroo0pa3ue BeecTn

BrinmyckHUK HAydHUTCS:
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# ompenensaTh NPUHAMJICKHOCTh HEOPraHMUYECKUX BEIIECTB K OJHOMY M3 M3YYEHHBIX KJIACCOB/TPYII: METAUIbI M HEMETaJlIbl,
OKCH/JIbl, OCHOBAHUs1, KUCJIOTHI, COJIH;

# cocTaBiATh (DOPMYJIBI BEIIECTB MO UX Ha3BAHUSAM; # ONPEENSITh BaJICHTHOCTh M CTETIEHb OKUCIIEHHUS JIEMEHTOB B BEILIECTBAX;

# cocTaBiATh (HOPMYJIBI HEOPTAaHMUECKUX COCTUHEHHUM MO BAJIEHTHOCTSAM M CTEIEHSM OKHUCIICHHS 3JIEMEHTOB, a TaKXkKe 3apsiaaM
MOHOB, YKa3aHHBIM B TaOJIUIE pACTBOPUMOCTH KHCIIOT, OCHOBAaHUH U COJIEH;

# OOBSICHATD 3aKOHOMEPHOCTH U3MEHEHUSI PU3NYECKUX U XUMUUECKHX CBOMCTB MPOCTHIX BEIIECTB (METAJIJIOB U HEMETAIJIOB) U UX
BBICILIUX OKCUJIOB, 00pa30BaHHBIX 3JIEMEHTAMU BTOPOTO U TPETHETO MEPUOJIOB;

# Ha3bIBaTh OOLIME XUMUYECKHE CBOMCTBA, XapaKTEPHbIE JIsl TPYII OKCHJIOB: KUCIOTHBIX, OCHOBHBIX, aM(DOTEPHBIX;

# HaspiBaTh OOILIME XMMHUYECKHE CBOWMCTBA, XapaKTEpHbIE I Ka)XJOro M3 KIACCOB HEOPraHWYECKUX BeEUIECTB (KHUCIOT,
OCHOBaHHUM, COJIECH);

# TPUBOAUTH IPHUMEPHI PEAKIUM, MOATBEPKAAIOMNX XUMHYECKHME CBOMCTBA HEOPraHMYECKUX BEHIECTB: OKCHUJIIOB, KHUCIOT,
OCHOBAHMU U COJICH;

# OIIPENIEIATh BENIECTBO-OKHUCIIUTEND U BEIMIECTBO-BOCCTAHOBUTEND B OKHCIUTEIBHO-BOCCTAHOBUTEIIBHBIX PEAKLINSIX;

# COCTaBJIATH JIEKTPOHHBINA OanaHC (11 M3YYEHHBIX PEAKLUii) M0 NPEIJIOKEHHBIM CXeMaM pPeakUuid; # MpOBOJUTh Ja0OpaTOPHBIE
OTIBITHI, TOATBEPKAAOIINE XUMUIECKNE CBOMCTBA OCHOBHBIX KJIACCOB HEOPIaHUYECKUX BEIIECTB;

# MPOBOAUTH JJAOOPATOPHBIE OMBITHI IO MOJYUYEHHIO U COOMPAHMIO Ta3000pa3HbIX BEIIECTB: BOJOPOAA, KUCIOPO/Ia, YTIEKUCIOro
rasza, aMMHaKa; COCTaBJISATb YPAaBHEHUS COOTBETCTBYIOIINX PEAKIIAMN.

BbINYyCKHUK NOJYYUT BO3MOKHOCTh HAYYUTHCH:

# NPOTHO3UPOBATh XUMUYECKHE CBOMCTBA BEILIECTB HA OCHOBE UX COCTaBa U CTPOCHUS;

# MPOrHO3UPOBATh CIIOCOOHOCTH BEIIECTBA MPOSIBISTh OKUCIUTEIbHBIE UM BOCCTAHOBUTEIbHBIE CBOWCTBA C YYETOM CTENEHEH
OKHCJICHHUS JJIEMEHTOB, BXOJSIIUX B €I0 COCTaB;

# BBIABIIATH CYILECTBOBAHUE T'€HETUUYECKOM CBSI3M MEXKIY BEIIECTBAMHM B PsJly: IPOCTOE BEIIECTBO — OKCHJA — KHUCIOTa/
TUAPOKCU — COJIb;

# XapakTepu30BaTh 0COObIE CBOMCTBA KOHIEHTPUPOBAHHBIX CEPHOM U a30THON KHUCIIOT;

# NPUBOIUTH TPUMEPHl YPABHEHHM peaklMi, JekalluX B OCHOBE MPOMBIILUIEHHBIX CIIOCOOOB MOJY4YEHUSI aMMHaKa, CEpHOM
KHUCJIOTHI, YyT'yHa U CTaJH;

# onuchIBaTh (PU3NUYECKUE U XUMUUECKUE TIPOLIECCHI, SIBISIOLUIMECS YaCThIO KPYTOBOPOTA BEILIECTB B IPUPOJIE;

# OpraHM30BBIBATh U OCYIIECTBIATH MPOEKTHI [0 NCCIEIOBAHUIO CBOKMCTB BEILIECTB, HMEIOIINX BAXKHOE MPAKTUYECKOE 3HAUEHUE.
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KOppeKIII/IOHHO- pasBuBaKOIIasg paﬁoTa AJIA c.uaﬁanzmumx YJalmmxcs

Jlis Goylee TIOTHOTO YCBOCHHSI 3HAHWM MO XMMHH, Ha BCEX YPOKaX, COUYETAIOT CIIOBO, 00pa3 M MPAKTHUECKOE JCHCTBHUE.
CrnoBecHbIe TpUEeMbI 0O0YUEHHSI UTPAIOT TMPH STOM HAMPABJISIONIYIO POJIb U CIIOCOOCTBYIOT KOPPEKIIMU HAPYIICHHBIX QyHKIUH. 13
MpUEMOB OOYYCHHS W TOJydeHUs WH(POpMAIlMK WCIONB3YIOT Takue, Kak Oecema, pacckas, paboTa ¢ y4eOHHUKOM, MEeYaTHBIMH
TEeKCTaMH, pelibe(hHBIMH PUCYHKAMU, TaOJUIIAMH, MUCbMEHHBIE U YCTHBIE CAMOCTOSATEIbHBIE Pab0Thl. Oc000€ BHUMAHHE YICISIOT
HaTJISIHBIM MeToAaM oOyueHus. Pa3naTtounslii MaTepuan, MO3BOJSET KAKIOMY YYallleMyCs CAaMOMY OTIPEIEIUTh BpeMs pabOThI C
OOBEKTOM HU3YyYEHHS M ONTUMAIbHOE PACCTOSIHME OT Ija3 JUis paccMaTpuBaHus u3o0paxeHus. K ypokam momOupaercs u
M3TOTABIMBAIOTCA ~ KapTOYKU-33JaHUS C YKPYMHEHHbIM mmpudToM. Takwe neTh CUAST Ha TEepBOM mapTe, YTOOBI BHIETh
HaIlMCaHHOE Ha JI0CKE. 3alMCH Ha JIOCKE TOKE BEIYyTCS KPYIHBIM LIPUPTOM.

II1. TemaTHyecKoe MJIAHUPOBAHUE C YKA3aHUEM KOJUYE€CTBA YaCOB, 0TBOAMMbIX HA OCBOCHHE KAKI0M TeMbI
XUMMUSL. 9 kaace (2 yaca B Hege1r0, Bcero 68 yacos.)

Tema Pabouas Buabl aesareJbHOCTH
nmporpamma
«BenTana rpad»
Teoperuyeckne 0CHOBbI XUMHUM. O6o0maTh  3HaHUST O PACTBOpPAX, OMNpPEACNICHUsS TMOHSATUHN
(OQIEKTPOJIUTY, «HeanekTpouTy. [lomydar BO3MO>KHOCTh
HayuuTbes: OOCyx)aaTh U OOBSCHATH NpUYNHY

AIIEKTPONPOBOAMMOCTH BOJHBIX PACTBOPOB, COJIEH, KUCIOT U
miesioued M WUTIOCTPUPOBATh MPUMEpPaAMU M3YYEHHBIE TMOHSATHS
15 Hayuarcs: onpenenenue MIOHSATHUH: «QJICKTPOJIUTUYECKAS
nucconuanusy. [lolygaT BO3MOXKHOCTh HAay4YUTHCS: OOBSICHSTH
MPUYUHY AJIEKTPONPOBOJAUMOCTH BOJIHBIX PACTBOPOB BEIIECTB C
HOHHON CBS3bI0 M WUIIOCTPUPOBATH MPUMEPAMHU H3YUEHHBIE
MOHATUSl HAYYUTHCS: WLIIOCTPUPOBATh MpPUMEPAMU H3YUYEHHBIE
MOHATUSL W OOBACHITh MPUYUHY DJIEKTPOMPOBOJHOCTH BOJHBIX
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pacTBOPOB coJiel, KHUCJIOT 151 IETTOYEH.
Hayuarcsa: KonkpeTtuzupoBate MOHATHE «UOH». (O000maTh
MIOHATHS «KATUOH», «aHUOH». MccaenoBaTe CBOMCTBA PacCTBOPOB
ANEKTPONUTOB. J[aBaTh onpeaeneHne ruipoan3a CoIeu.

[TomydyaT BO3MOXXHOCTh HAYUYUTHCS: COCTABIIATh YPaBHEHUS
peakuuidi TUAPOIU3a COJIEM W ONpPENeNATh XapakTep Cpeabl
pacTBOpoOB coJiel MO HX cocraBy. [loaydar BO3MOKHOCTB
HAy4YUTHCS: IPUMEHATh TEOPETUYECKHE 3HAHUS Ha IPAKTUKE,
OOBSCHATh HAONIOAECHUS U PE3yNbTaThl NMPOBOJUMBIX OIIBITOB
OOcyxnaTe B TIpynmax pe3yabTarbl ONbITOB. OOBICHATH
CYILIHOCTh PEaKIUH HOHHOTO 0OMEHa.

Pacrno3naBaTh peakuuM HMOHHOTO OOMEHa [0 YypaBHEHUSIM
peakunii. CoOCTaBIsATh HOHHBIE YpaBHEHUS peakiuid. COCTaBIsATh
COKpallI€HHbICE  HWOHHBIE  ypaBHeHus  peakuuil.  [lomyyar
BO3MOKHOCTh HAay4yuTbhCs: ONUCHIBATH YCIIOBMS, BIMSIOIIAE Ha
CKOPOCTb XMMHUYECKOM PEAKIINH.

HeMeTaaabl

11

Hayuarcsa: XapakTepu3oBaTh 3JIEMEHTBI - HEMETAJUIBI HA OCHOBE
UX TIOJIOKEHUS B TEPUOJIMYECKONM CHCTEME U OCOOCHHOCTEU
CTPOEHHUS UX aTOMOB.

OrnpenensiTe CBOWCTBA BEIIECTB MCXOIM W3 KPUCTAIIIMYECKOTO
CTPOCHUSL.

[TomyyaT BO3MOXHOCTb HAYYMTHCS: COCTABIATh  YPABHEHUS
pEeaKIHNiA, MOJATBEPKAAOIINX OKHCJIUTEIIbHBIC "
BOCCTAHOBUTEJIBHBIE CBOMCTBA DJIEMEHTOB — HEMETAJJIOB.

DJIEMEHTbI-HEMETAJJIbI

14

Hayuarcs: Onpenensatb 3aKOHOMEPHOCTA HM3MEHEHHUSI CBOWCTB
AJIEMEHTOB B A-TpyIax, ONPEACICHUE MOHSATHUS AJTIOTPOIUHU.
YMeTh J1aBaTh OOIIYI0 XapaKTEPUCTUKY AJIEMEHTOB M MPOCTHIX
BEII[ECTB TOJTPYIIIBI KHUCJIOPOJa, OOBICHATH, MOYEMY YHCIIO
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INPOCTBIX BEIIECTB B HECKOJBKO pa3 MPEBOCXOAUT YHUCIO
XUMHUYECKUX D3JIEMEHTOB, XapaKTepU30BaThb pOJIb 030HA B
atMocdepe. Ilomydar BO3MOXHOCTh Hay4dUThCA: OOBICHATH
3aKOHOMEPHOCTH H3MEHEHHUsI CBOMCTB 31eMeHTOB |I\VA-rpynimsl.
[lomyyaT BO3MOKHOCTh HAYYUTBCS: COCTaBJIATh YpaBHEHUS
peaKiuii, MOITBEPKIAIOIIUX OKHUCJIUTENIbHbIE u
BOCCTAHOBUTEJbHBIE CBOWCTBA CEpbI, CpPaBHUBATh CBOMICTBa
MIPOCTBIX BEILECTB CEPhI U KUCIOPOAA, Pa3bsCHATh 3TU CBOKCTBA
B CBETE MpEJCTaBICHUN 00 OKUCIUTEIHHO-BOCCTAHOBUTEIHHBIX
poleccax. yuarcs: Onpenensite cnocod NOJIyYECHHUS
CEpOBOJIOPO/IA B JJAOOPATOPHUH U €TO CBOWCTBA.

[lomy4yaT BO3MOXKHOCTh Hay4uuThcs: OOCYXKIaTh U 3alHCHIBATH
YpaBHEHUS peaKuuit, XapaKTEPU3YIOLINX CBOWCTBA
CEpOBOJIOPO/A, B HWOHHOM BHue. [lomydyaT BO3MOKHOCTB
HayuuTbes:  Omnpenensarth  NPUHAJIEKHOCTh  BEIIECTB K
ONpeAeIEHHOMY Kiaccy coeauHeHnil. ComoCTaBIIsSITh CBOMCTBA
pa30aBIEHHON ¥ KOHIICHTPUPOBAHHOMW CEPHOM KUCIIOTHI.
XapakTepu3oBarh alIOTpomHble  Moaudukauun  docdopa,
cBoiicTBa Oernoro u kpacHoro ¢ocdopa, okcuma ¢ocdopa (V),
dbocdopHoi kKuCcIoTH, hochaTos.

[ToxyyaT BO3MOXHOCTh HAYUYUTHCS: COCTABIIATh YpPaBHEHUS
XUMHUYECKUX PEaKIUi, XapaKTepu3yIux cBorcTBa gocdopa u
ero coenunenuit. Hayuatcs: XapakrepuzoBatb 3iemMeHTHI |VA-
rpynnsl (HOATPYNIBI yriepoja) HA OCHOBE MX IMOJIOXKEHUS B
MEePUOANYECKON CUCTEME U OCOOEHHOCTEH CTPOEHHUS UX aTOMOB.
OOBICHATH 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB
anemeHTOB IVA-rpynmnel. Hayuatcs Onpenenarb CTpoeHHE U
cBoricTBa okcuaa yraepoaa (I1), ero dusnonornueckoe AeiicTBre
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Ha OpPTaHU3M YEJIOBEKA.

[TomygaT BO3MOKHOCTh HAYYUTHCSA: COCTaBISATH YpaBHEHUS
XUMUYECKUX PEAKIMi, XapaKTePU3YIOIIUX CBOMCTBA OKCHJIA
yriepoga (11). O0cyxnarte cBoiicTBa okcua yriaepona (IV)
Hayuarcs: ConoctaBiath CBOWCTBA OKCHUIOB YIJiepoaa H
KpEeMHUS, OOBSACHATh NPHUMHY WX pasznuuus. Jloka3wiBaTh
KHUCTIOTHBIN XapaKTep BBICIIUX OKCHUIOB YTIIEpoaa U KPEMHHUSI.
VYcraHaBnMBaTh MO XUMHUYECKOW (HOpMysie MPUHAJICKHOCTD
BEIIECTB K OINpPEACIIEHHOMY KJIacCy COSIMHEHUM.

MeTapiabl

16

Hayuatcs: xapakTepu3oBaTh IIEJIOYHEIE METAJUIBI 10
MOJIO’KEHUIO B IEPUOIUYECKON TabJIMIIe U CTPOECHUIO aTOMOB
[TodyyaT BO3MOXXHOCTh HAyYUTHCS COCTABIATH YpPaBHEHUS
peaKkIui, XapakTepU3yrolMX CBOMCTBA IMIECJIOYHBIX METAIJIOB U
UX COCJAWHEHUU, U OOBSCHATH UX B CBETE NpPEACTaBICHUU 00
AIEKTPOJIUTUIECKOU JTUCCOIAITAN u OKHCJIUTEIILHO-
BOCCTAHOBHUTEJBHBIX IMpolieccoB. HaydaTcs: XxapakTepu3oBaTh
IIEJI0YHBIE METAJIIBI 110 TIOJIOKESHUIO B TIEPUOINYECKON TaOIHIIe
1 CTPOCHUIO aTOMOB

ITomy4aT BO3MOXXHOCTh HAy4YUThCS COCTABJISATh  YPABHCHUS
pEaKUNi, XapaKTEPU3YIOLIMX CBOMCTBA IIEJIIOYHBIX METAJUIOB U
WX COCJMHEHUN, U OOBSICHATH MX B CBETE NPEACTaBICHUU 00

SHCKTpOHI/ITI/I‘ICCKOﬁ Jucconuanuun n OKHUCIIUTCIBHO-
BOCCTAHOBHUTCJIbHBIX ITPOLICCCOB
HayancsI: BBITTOJIHATH OKCIICPUMCHTAJIbHBIC 3aJa4u

WHIUBUTyaJIbHO Pa3HBIMHU CIIOCOOaMMU.

[TomygaT  BO3MOKHOCTH  HAYYUTHCS: BBIOMpAaTh  HamOoJiee
paIMOHAIBHBINA XOJI PEIICHUs, JeNaTh BBIBOJBI Ha OCHOBAaHUU
HAOIIOCHUHN.
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XapakTepu3oBaTb MeETaUIbl HAa OCHOBE MX IMOJIOXKEHUS B
NEPUOJINYECKON CUCTEME U OCOOCHHOCTEN CTPOEHHUS UX aTOMOB.
OOBSICHATHP 3aKOHOMEPHOCTH M3MEHEHHUsI CBOWCTB METAJUIOB I10
nepuoay u B A-rpynmnax.

[TomyuyaT BO3MOXXHOCTH HayuMThes: MccnenoBath  CBOMCTBa
U3y4aeMbIX BEILECTB. NPUMEHATHh 3HAHMS O METaJUIMYECKOU
CBSI3M JUIsl pa3bsiCHEHUsS] PU3NYECKUX CBOMCTB METAJIOB

Oco0eHHOCTH COCTaBa 1 MHOT000pa3ue
OpPraHuYecKHX COeTUHEHMH.

12

Hayuatcs: O6cyx1aTe OCHOBHBIE MOJIOKEHUS TEOPUU CTPOCHHUS
opranundeckux coequuenui A.M. bytineposa

[lomy4yaT BO3MOKHOCTb HAYUYWTHCA: 3aMIUCHIBATH CTPYKTYPHBIE
(bopMyJIbl OPraHUYECKHX BEIECTB HA IPUMEPE AJIKAHOB.
Hayuarcs: O6cyxaaTb OCHOBHBIE MOJIOKEHHSI TEOPUU CTPOECHUS
OpraHnyeckux coeguHeHnii A.M. bytiepoBa, onpenenarsb
MOHATHUS KTOMOJIOT», KTOMOJIOTHUECKHUH PAJI», KA30MEP.
[TosydaT BO3MOKHOCTb HAy4YWTBHCA: 3aIIUCHIBATH CTPYKTYPHBIE
bopMynibl OpraHMYecKMX BEUIECTB Ha MpHUMEpE aJIKaHOB.
Hayuatcs: CocTaBnaTh CTPYyKTYypHYIO (QOpMyTy ATHIIEHA, €ro
¢usznyeckue U XMMHUYECKUE CBOMCTBA, KAUECTBEHHBIE pEaKIUU
Ha HENPEIEIbHBIE YIIIEBOIOPOBI.

[TosyqaT BO3MOXHOCTb HAy4YUTBHCSA: COCTABIATH CTPYKTYPHBIE
¢dopMynibl TOMOJIOroB 3TWieHa. HaywaTcs: mOHMMaTh CMBICH
MOHSTUE «HUCTOYHUKHU YTIEBOAOPOAOB»; HA3bIBATh OCHOBHbBIE
MECTOPOXKACHUS HEPTH, raza U KAMEHHOTO YIJIsl Ha TEPPUTOPUU
P®.

[Tomy4yaT BO3MOXHOCTbh HAYYUTHCS: COCTABISITH TAOJIULIBI, CXEMbI
OTpaxarollue CBOMCTBA HE(TH, Tra3a U KOKCYIOLIEroCs YIJIs.
Hayuatcsa: O6cyxnath omnpeaesieHue CIUPTOB, KapOOHOBBIX
KHCIIOT, O0mIyto (opMylny COUPTOB W KapOOHOBBIX KHCIIOT,
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(pU3HOJOrNYECKOEe JEUCTBUE METAHOJA U ATAHOJIAa HA OPraHHU3M
YeJIOBEKa, COCTAaBJIATh YPaBHEHUS XHMHUYECKUX PEaKLHW,
XapaKTEPU3YIOIIMX OOIIMEe CBOMCTBA CHUPTOB, KHCIOT, Ha
IpUMepe MypPaBbUHOW U YKCYCHOM KHCIIOT, COCTaB, (PU3NUYECKHE
CBOMCTBA,

[lomygaT BO3MOYKHOCTb HAYYUTBCS COCTABJIATh  YPaBHEHUS
peaKumii, XapaKTepU3yOLUX CBOMCTBA CIIUPTOB.

Hayuatcs: onpenenenue OenkoB, *UPOB M YIJIEBOJIOB, MUMETh
IPEJICTaBICHNUE O CIOKHBIX ApUpax, OenKax U yrieBojax
[lomyyaT BO3MOXHOCTb HAYYUTBCA: COCTaB, (pu3nyeckue
CBOMCTBA, IPUMEHEHUE U OUOJOTHYECKYIO POJIb KHPOB, OEIKOB
U YTJIEBOJIOB.

68
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