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Pabouas nmporpamma yuebHoOro mpeamera «Xumus» 8-9 kiacc paspaboTaHa B COOTBETCTBHH C
(benepa’dbHBIM TOCYIapCTBEHHBIM OOpa30BaTENbHBIM CTaHAAPTOM OCHOBHOTO O0IEro oOpa3oBaHUS,
aBTopckoil mporpammoit O.C. T'abpumensma, A.B. Kymmosoit  (IIporpamMmma oOCHOBHOTO 0OIIETO
oOpazoBanus no xumud. 8-9 xmaccel. ABropsl: O.C. I'abpuensn, A.B. Kymnosa. YuebHo- MeToanueckoe
nmocooue. M.: «Jlpoday.) n obecrieunBaeT JOCTHKEHUE TIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS OCHOBHOMN
00pazoBaTeILHOM MPOTpaMMBI OCHOBHOTO OOIIIETO 00pa3oBaHUs YUPEKICHHS.

Pabouas nmporpamma paccuutana Ha 134 gaca (8 kiracc — 68 yacos, 2 yaca B Heaemo, 9 kimacc — 66
4acoB (2 "yaca B HEJIENI0)).

YuyeoHuku:

O. C. I'abpuensn; Xumus.8 kmacc. - M.: «/Ipoday»
O.C. I'abpuensa; Xumus. 9 kimace. - M.: « Ipoday»

1. IlnaHupyemble pe3yJibTAThI OCBOEHHS y4eOHOI0 MpeAMeTa

JIMYHOCTHBIE Pe3VJIbTAThbI:

® 0CO3HABATh CAMHCTBO U IEIIOCTHOCTh OKPYKAIOIIEr0 MHUPA, BO3MOXKHOCTH €r0 MO3HABAEMOCTH H
00BSICHUMOCTH Ha OCHOBE JOCTHXKCHUN HAYKH

® TIOCTENECHHO BHICTPAWBaTh COOCTBEHHOE IIEJIOCTHOC MHUPOBO33PEHHE: OCO3HABATh MOTPEOHOCTH U
TOTOBHOCTh K CaMOOOPa30BaHMIO, B TOM YHCJIC W B paMKaX CAMOCTOSITCIHHOW JNEATCILHOCTH BHE
IIKOJIBL;

® OIICHUBATH YXHU3HCHHBIC CHUTYallMd C TOYKH 3pEHHsI 0e30mMacHOro o0pasza »KU3HU M COXPAHCHUS
30POBbS

® OICHUBATH YKOJIOTHUCCKUI PUCK B3aMMOOTHOIICHUH YelIOBEeKa U MPUPO/IBI.

L] q)OpMI/IpOBaTB 9KOJIOTHUYECKOC MBINIJICHUC: YMCHI/IG OLCHMUBATh CBOK HACATCIIBHOCTH U HOCTYHKI/I
JPYTUX JIO/IEH C TOUKH 3PEHUsI COXPaHEHUs OKPYKAIOLIEH Cpellbl - FrapaHTa XHU3HU U 0JIaromomydust
el Ha 3emiie.

MeTanpeaMeTHbIE Pe3YJIbTAThI:

® OBJIQJICHUE HaBBIKAMU CaMOCTOSITEIIbHOTO NMPUOOPETCHUS] HOBBIX 3HAHWH, OpTaHU3alUd Y4eOHOM
JEeSTeNbHOCTH, MMOCTAaHOBKHU IIeJiel, IIaHUPOBAHHs, CAMOKOHTPOJS M OLIEHKH pe3yJIbTaTOB CBOEH
JeSTebHOCTH, YMEHHUSIMH TTPEJIBUIETh BOZMOXKHBIE PE3YyJIbTaThl CBOMX JEHCTBHIA;

® MOHWMaHHWE pA3IHYMA MEXKAY HCXOAHBIMH (akTaMH W THIOTE3aMH JUIi WX OOBSCHEHHS,
TEOPETUYECKUMHU MOJICISIMU H pPeajbHBIMA OOBEKTAMH, OBJaJIcHHE YHUBEPCAIBHBIMH YUeOHBIMU
NEUCTBUSIMM Ha NpuUMepax TUIOTe3 Uil OOBACHEHHS HM3BECTHBIX (AKTOB M HKCIEPHUMEHTAJILHOM
MIPOBEPKHU BBIBUIa€MbIX THIIOTE3, Pa3pabOTKH TEOPETHUECKUX MOAETIEH IPOLECCOB UIIH SBJICHUM;

e (opMHpPOBaHHE YMEHHII BOCHPUMHHMMATh, IEepepadaTbiBaTh W NPEABSIBIATH HHOOpMAIMIO B
CJIOBECHOM, 00pa3HOW, CUMBOJIHMUYECKON (hOopMax, aHATU3UPOBATh U IepepaldaThIBaTh MOIYYEHHYIO
WHPOPMAIIMIO B COOTBETCTBUU C IIOCTABICHHBIMH 33JayaMHM, BBIIENATH OCHOBHOE COJIEpKaHUE
MPOYUTAHHOTO TEKCTa, HAXOANUTH B HEM OTBETHI Ha MIOCTABJICHHbBIE BOIPOCHI U U3JIaraTh €ro;

® TpUOOpETeHHE OIbITa CAMOCTOSITENBHOTO IIOWCKA, aHanmu3a W oTO0opa WHQOpMaluu C
WCTIOJIb30BaHUEM Pa3IMYHBIX MCTOYHHKOB M HOBBIX MH(MOPMAIMOHHBIX TEXHOJOTUH JUIS PEIIeHUs
[M03HaBaTENbHBIX 33/1a4;

® pa3BUTHE MOHOJOTMYECKOW M JMAJIOTMYECKOM pE4Yd, YMEHHA BBbIpa)XkaTb CBOM MBICIH H
CIOCOOHOCTH BBICTYIIMBATH COOECETHNKA, IOHUMATh €r0 TOUKY 3PEHHs, IPU3HABATh IPaBO JPYroro
YeloBeKa Ha NHOE MHEHHE;

® OCBOGHHE IIPHUEMOB JCHCTBHM B HECTAaHJAPTHBIX CUTYyallUsAX, OBJAJECHUE HBPUCTUYECKUMHU
METOAAaMH peleHus MpoliIeM;

¢ (hopMHpPOBAHNE YMEHHI pab0TaTh B TPYIIIE C BHIMOJHEHUEM PA3IMIHBIX COIMATLHBIX POJICH,

IIpeaMeTHBIE PE3YJIbTATHI:




Yuammiics Hay4YMTCS:

® OIPEETSTH POJIb PA3IMYHBIX BEIECTB B IPUPOJE U TEXHUKE;

® O0BSICHATD POJIb BEILIECTB B HX KPYTOBOPOTE;

® [IPUBOAUTH NIPUMEPHI XUMUUYECKUX IIPOLIECCOB B IIPUPOJE;

® HAXOIUTh YEPTHl, CBUICTEILCTBYIOIIHE 00 OOIIMX MpPU3HAKAX XUMHYECKHX MPOLECCOB M HX
pa3Iuuusx;

® O0BSCHATH 3HAUCHHUE BEIIECTB B )KU3HU M XO3IHCTBE YeJIOBEKa;

® TIepeUHCIATh OTIINYUTEIbHBIE CBOMCTBA XUMUYECKHUX BEILIECTB;

® pa3IM4yaTh OCHOBHBIE XUMHYECKHE IPOLIECCHI;

® OIIpeNIEsATh OCHOBHBIE KJIACChl HEOPTaHMUECKHX BEILECTB;

® [IOHUMATh CMBICII XMMHUYECKUX TEPMHUHOB,

® XapaKTEepH30BaTb METOAbl XUMHYECKOH Hayku (HaOdroleHHe, CpaBHEHHE, OSKCIEPUMEHT,
HU3MEpEeHHE) U UX POJIb B MIO3HAHUU TIPUPO/IbI;

® IPOBOUTH XMMUYECKUE OMBITHI M SKCIIEPUMEHTHI U OOBSCHATH UX PE3YJIBTATHI;

® HCIOJIb30BaTh 3HAHUS XUMHH HPU COOJIOACHUM MPaBUII WCIONB30BAaHHUA OBITOBBIX XHMHYECKHX
MIpenapaTos;

® pa3nuuaTh ONacHbIC U OE30IaCHbIE BEIECTRA.

8 kaace
® XapaKTepU30BaTh OCHOBHBIC METO/IbI IO3HAHKS: HAOIIOICHHE, U3MEPCHHUE, SKCIICPUMEHT;
® OIMMCHIBATh CBOMCTBA TBEPIBIX, KHIKHX, Ta3000pa3HBIX BEIIECTB, BBHIACISS HX CYIICCTBEHHBIC
NPU3HAKH;
® DACKpHIBATH CMBICI OCHOBHBIX XHMHYECKHX HOHATHH «aTOM», «MOJEKYJa», «XHUMHYSCKHI
ANIEMEHT», «IPOCTOE BEIECTBOY», «CIIOKHOE BEIIECTBO», «BAJCHTHOCTBY, «XHMUYECKas PEaKIHsy,
UCTIONBb3YS 3HAKOBYIO CUCTEMY XHMHUH;
® pPAcCKphIBaTh CMBICI 33aKOHOB COXPAaHEHHMS MAacChl BEIIECTB, IOCTOSIHCTBA COCTaBa,
aTOMHOMOJIEKYJISIPHOM TEOPHH;
® pa3nMyaTh XUMUYECKHE M (PU3MUECKUE SIBICHHS;
©® HAa3bIBAaTh XMMUYCCKUEC IJICMECHTHI,
® OIIPEIENATh COCTAB BEIIECTB 10 HX (hopMyiam;
® OIpEIENATh BAJICHTHOCTh aTOMa JJIEMEHTa B COCANHEHUSIX;
® OIIPEACIIATH TUII XUMHUYCCKUX peaKHHﬁ;
® HA3BIBATh IPU3HAKU M YCIIOBUS MMPOTEKAHHS XUMUYECKIX PEaKIIHiA;
® BLIABJIATH IMPU3HAKU, CBUJACTCILCTBYIOIINE O IPOTCKAHNN XUMHYECKOM PEaKiuu Npu BBINIOJITHCHHUU
XHUMHUYCCKOT'O OIIbITA,
® COCTaBJIATH (DOPMYJIbI OMHAPHBIX COSAMHECHUM;
® COCTaBIISTh YPAaBHEHUSI XUMHUYECKUX PEaKIInii;
e co0II01aTh MpaBmiIa 0€30MacHOM padOTHI IPH MPOBEACHUHN ONBITOB,
® [10JIE30BAThHCS JIAOOPATOPHBIM 00OPYAOBAHHEM H MOCYI0H;
® BEIYHCIISATH OTHOCUTEIBHYIO MOJIEKYIISIPHYIO ¥ MOJIIPHYIO MacChl BELIECTB;
® BBIYKCIISATH MACCOBYIO JIOJIF0 XUMHYECKOTO 3JIEMEHTa 10 (POPMYJIe COSTUHEHHS;
® BBIYMCIATH KOJMYECTBO, 00BEM MIJIM MACCy BELIECTBA MO KOJIMYECTBY, 00BEMY, Macce pearcHTOB
WU TIPOJTYKTOB PEAKIIHH;
® XapaKTEpu3oBaTh q)HSI/IT-IeCKI/Ie M XHMHYECKHE CBOMCTBA IMPOCTBIX BEIIECTB: KHUCIOpOJa H
BOJIOPOA;
® [10JIy4aTh, COOMpPATh KUCIOPO. M BOJOPO/T;
® Pacro3HaBaTh ONBITHBIM MyTEM ra3000pa3Hble BEIIECTBA: KUCIOPO/, BOJIOPOLI;
® PacKpbIBaTh CMbICIT 3aKOHa ABOTAIPO;
® PacKpbIBATh CMBICII IIOHATHH «TEIUIOBOH 2P EKT peakium», «MOJISIPHBIH 00BEM»;
® XapaKTepu30BaTh (PU3MYECKUE U XUMUYECKHE CBOMCTBA BO/IbI;
® PACKpBIBATH CMBICII IIOHSTUS «PacTBOP»;
® BEIYHCIISATH MAaCCOBYIO JIOJIIO PACTBOPEHHOT'O BEIIECTBA B PACTBOPE;



® [IPUTOTOBJISITH PACTBOPHI C OMPEACICHHON MacCOBOM J0JIei paCTBOPEHHOI'O BEIIECTBA;
® Ha3bIBaTh COCAMHEHMS U3yUEHHBIX KJIACCOB HEOPTaHUUECKUX BEILECTB;
® XapakTepu30BaTh (IU3NYECKUE U XMMHUYECKHUE CBOWCTBA OCHOBHBIX KJIACCOB HEOPraHUYECKUX
BCIICCTB: OKCHUJIOB, KHCIIOT, OCHOBAHHMIA, COJICI;
® OIIpeNEATh PUHAIEKHOCTh BEIIECTB K ONPEIETICHHOMY KJlaccy COeAMHEHU;
® COCTaBJIATH ()OPMYJIbI HEOPTaHUYECKUX COCIUHEHUH N3yUCHHBIX KJIACCOB;
® TMPOBOAWTH OMBITHI, MOATBEPKAAOIINE XUMHUYECKHE CBOICTBAa U3y4YEHHBIX KJIACCOB
HEOPraHMYECKHUX BELIECTB;
® pacmo3HaBaTh ONBITHBIM IIyTEM pAacTBOPhl KHUCIOT M INEJIOYedl IO M3MEHEHHMIO OKPacKH
HWHANKATOpa;
® XapaKTepU30BaTh B3aUMOCBSI3b MEXy KJIacCAMH HEOPraHMYECKUX COCIUHEHUIL;
® packpbIBaTh cMbIch [lepuonnueckoro 3akona JI.11. Menneneesa;
® OOBACHATh (PUBMICCKUH CMBICT aTOMHOTO (TOPSIKOBOTO) HOMEpa XHMHUYECKOTO DJJIeMEHTA,
HOMEPOB I'PYIIILI U Iepuoja B nepuoanyeckon cucreme /.M. Menneneesa;
® O0BACHATH 3aKOHOMEPHOCTH U3MEHEHHS CTPOCHHUSI aTOMOB, CBOIMCTB RJIEMEHTOB B IIpeeiaX MalbIX
MEpPHOOB U TIaBHBIX MOATPYIIIL;
® XapaKTECpHU30BaTh XUMHUYCCKUEC 3JICMCHTLI (OT BOOOpOaa 10 KEU'H)HI/I)I) Ha OCHOBE HX IIOJIOXKCHUSA B
nepuoanueckoit cucrteme JI.1. MeHnneneeBa 1 0COOCHHOCTEH CTPOSHUS UX ATOMOB.

9 kaacc
® COCTaBJISTh CXEMBbl CTPOCHHA aTOMOB MepBbIX 20 371eMEHTOB mepuoaudeckoit cucrembl J[.J.
Menpeneesa;
® PacCKpBIBATh CMBICI MOHATUN: «XUMHYECKas CBA3bY, «IJEKTPOOTPULIATETEHOCTE;

® XapaKTepu30BaTh 3aBUCHMOCTh (PM3MUYECKHX CBOMCTB BEILECTB OT THMA KPHUCTAJUINYECKOH
peILIEeTKY;

L OHpCI[CHSITI) BU/J XI/IMH‘IGCKOf/i CBsSI3U B HCOpI‘aHI/I‘IeCKI/IX COCINMHCHUAX

e 1300pakaTh CXEMBI CTPOCHHUS MOJICKYN BEIIECTB, 0Opa30BaHHBIX Pa3HBIMHU BHIaMU XUMHUYECKUX
CBSI3CH;

® DACKpBIBaTh CMBICI MOHATHUH «HOH», «KATHOH», «aHUOHY», «IIIEKTPOIUTHDY, «HEIIEKTPOIUTHD»,

«QJICKTPOJUTUYECKAA OUucconrualusa», «OKHUCIUTEIIb», «CTCHNEHb OKHUCICHUSI» «BOCCTAHOBUTEID),
«OKHCIJICHHUEC», «BOCCTAHOBJICHHC),

® ONpPEIENITh CTETIEHb OKUCIIEHUSI aTOMA BJIEMEHTa B COCIUHEHUU;

® PACKPBIBATH CMBICI TEOPUHU AIEKTPOTUTHICCKONU TUCCOIMAIINH;

® COCTAaBJIATh YPABHEHUS 3JIEKTPOIIUTUYECKON TUCCOUUALUU KUCTIOT, IIEI0UEH, COEH;

® 00BSICHATH CYITHOCTh IPOIIECCa ISKTPOIUTHICCKON UCCOIMALIMN ¥ PEaKI[Uil HOHHOTO OOMEHa;

® COCTaBJIATH TOJTHBIE M COKpAIlleHHbIE HOHHBIE YPaBHEHHS PEaKIIUi OOMEHa;

® OIPEICIISITh BO3MOXKHOCTD MIPOTEKAHUS peaKIuii HOHHOTO OOMeHa;

® TIPOBOIUTH PEAKITNH, TOATBEPKIAIONTNE KAUSCTBEHHBIM COCTaB PA3IMYHBIX BEIIECTB;

® ONpPEAENITh OKUCIUTENb U BOCCTAHOBUTEID;

® COCTaBJIATh YPABHEHUS] OKUCIUTEIHEHO-BOCCTAHOBUTEIHHBIX PEaKITHIA;

® Ha3bIBaTh ()AKTOPHI, BIUSIOIIAE HA CKOPOCTh XUMUYECKOH peaKIny;

® Kaccu(PUIIMPOBATH XUMHUUECKHUE PEAKIIMU TI0 PA3IMIHBIM PU3HAKAM;

® XapaKTepU30BaTh B3aUMOCBSI3b MEK/y COCTABOM, CTPOCHUEM U CBOMCTBAMH HEMETAJLIOB;

® MIPOBOJIUTH OIBITHI IO MOTYYEHUI0, COOMPAHUIO U U3YUYCHUIO XUMHIECKUX CBOMCTB ra3000pa3HbBIX
BEILIECTB: YIJIEKUCIIOTO T'a3a, aMMHaKa;

® pacro3HaBaTh OMBITHBIM ITyTEM ra3000pa3HbIC BEIIECTBA: YIIICKUCIIBIN ra3 1 aMMHAK;

® XapaKTepHU30BaTh B3aUMOCBSI3b MEKy COCTABOM, CTPOCHHEM M CBOMCTBAMH METAJIIOB;
® Ha3pIBaTh OPraHMYECKUE BEIIEeCTBA MO WX (opMylie: METaH, dTaH, ITHJICH, METaHOJ], JTaHOJ,
[JIMLEPUH, YKCYCHAsl KUCIIOTa, AMUHOYKCYCHAsI KUCIIOTa, CTEAPUHOBAsI KUCIIOTa, OJIEMHOBAs KUCIIOTA,
TITIOKO03a;
® OIICHUBATh BIUSHUE XUMUYECKOTO 3arpsI3HEHUS OKPY KAIOILIEeH Cpelibl HA OPTaHU3M YeJIOBEKa;
® TPaMOTHO 00paaThCS C BEMIECTBAMH B TIOBCETHCBHOMN KU3HU;



® OmpeAensiTh BO3MOXKHOCTh MPOTEKAHUS DPEAKIHA HEKOTOPHIX IIPEACTAaBUTENICH OpPraHMYECKUX
BEILIECTB C KUCIOPOAOM, BOAOPOJIOM, METAJIaMH, OCHOBAaHUSIMU, TaJIOT€HAMH.

Yuammiicss HOJIy4YUT BO3MOKHOCTD HAYYHUTBCS:

® BHIIIBUTATh U TPOBEPATH IKCIIEPUMEHTAIBHO THIIOTE3BI O XMMHYECKUX CBOIMCTBaX BEIIECTB HA
OCHOBE MX COCTaBa M CTPOCHHsI, MX CIIOCOOHOCTH BCTYINAaTh B XUMHUYECKHE PEaKIMH, O XapakTepe U
MPOIYKTaX Pa3IMYHBIX XUMUYECKUX PEAKIIH;

® XapaKTepW30BaTh BEHIECTBA 110 COCTaBy, CTPOCHHIO M CBOICTBAM, YyCTaHABIUBATh
MPUYUHHOCIICACTBEHHBIC CBSI3M MEKIY JAHHBIMH XapaKTePUCTHKAMH BEIIECTBA

® COCTaBIATH MOJICKYJISIDHBIE W TIOJIHBIE HMOHHBIE YPAaBHEHHUS 110 COKpPAIICHHBIM HOHHBIM
ypaBHEHUSIM;

® IPOTHO3MPOBATH CIOCOOHOCTH BELIECTBA MPOSBISTH OKHCIMTEIBHBIE WM BOCCTAHOBUTEIHHBIC
CBOICTBA C Y4E€TOM CTENIeHEeH OKHUCIICHUS SJIEMEHTOB, BXOASAIINX B €0 COCTaB;

® COCTaBIATh YPaBHEHMs pEaKUHil, COOTBETCTBYIOUIMX IOCIECIOBATEILHOCTH MpPEBpallCHUI
HEOPraHMYECKHUX BELIECTB Pa3IMYHBIX KIacCOB;

® BLIIBUT'aTb U NPOBEPATH SKCHICPUMCHTAIIBHO THIIOTE3bI O PE3yJIibTaTax BO3II€I>'ICTBH$1 Pa3IMYHBIX
(bakTOpOB HAa M3MEHEHNE CKOPOCTH XMMHUYECKOH PEeaKIHy;

® 1ICIOJIB30BATh NMPHOOPETEHHBIE 3HAHUS TSI 9KOJIOTUIECKH I'PAaMOTHOTO TIOBECHUS B OKPYKAIOIIeH
cpere;

® JCIIOJB30BaTh NPUOOPETCHHBIC KIIOYEBbIE KOMIICTEHIWH TIPH BBHIOJHEHHH MPOEKTOB U
y4eOHOMCCIIE0BATENILCKUX 33/1a4 TI0 W3YyYCHHUIO CBOMCTB, CIIOCOOOB MOJYYECHUS M PACHO3HABAHHS
BEILIECTB;

® 00BEKTUBHO OIIEHUBATh MH(OPMALIUIO O BEIIECTBAX M XUMUIECKHUX TIPOIECCaXx;

® KPUTHYECKH OTHOCUTBCS K IICEBJOHAYYHOH HWH(POpPMALMU, HETOOPOCOBECTHOW peKiaMe B
CpeAcTBax MaccoBOH MH(MOpMAIINK;

® (OCO3HaBaTb 3HAYUCHHUEC TCOPCTUYCCKUX 3HAaHUM TI0 XHMHH JIISL HpaKTH‘lCCKOﬁ JACATCIBbHOCTH
4eJI0BeKa;

e CO3/1aBaTh MOJENM W CXEMBI IS PEIIeHHs YYeOHBIX W II03HABAaTEIbHBIX 33/1a4; MOHHMATb
HEOOX0MMOCTh COOIOCHHS IPEITHCAHNH, IPeTaraeMbIX B HHCTPYKIHUSX 110 UCTIOIH30BAHHMIO.

2. CoaepxxaHue y4eOHOro npeamera
8 kiacc
Beenenue (7)

[Mpeamer xumun, MeTo/bl MMO3HAHUST B XHMHWU: HAONIOJICHNE, SKCIIEPUMEHT, MOACTHPOBaHHE.
HcTounnkn Xxumuyeckoi HH(pOpMaLny, ee MojydeHne, aHaju3 1 MPEACTABICHUE €r0 Pe3yIbTaToB.

[loHsATHE O XWUMHYECKOM dlleMeHTe W (opMax ero cymecTBOBaHHUs: CBOOOJHBIX aToOMax,
MIPOCTHIX M CIIOKHBIX BEUIECTBAX.

IlpeBpamenust BemiectB. OTIHYME XUMHUYECKHX PpeEakUUid OT (QU3MUYECKHX sBIeHHHA. Pomb
XUMHH B KU3HH YeJIoBeKa. XeMopuius u XxeModoous..

Kparkue cBeaeHus M3 UCTOPUM BO3HUKHOBEHHS W Pa3BUTHA XUMHHU. PoJb OTEUEeCTBEHHBIX
YUEHBIX B CTAaHOBJICHMH XMMHYECKOW HaykH - paboTsl M. B. JlomonocoBa, A. M. byrtneposa, . U.
Menpeneesa.

XuMHyecKkasi CUMBOJIMKA. 3HAKM XMMHUYECKHX JJIEMEHTOB M NMPOUCXOKJIEHHE MX Ha3BaHWIL.
Xumnueckne (popmynsl. Manexcer u kodddunmentsl. OTHOCUTEIbHBIE aTOMHAS M MOJIEKYJISpHAS
Maccel. IIpoBeneHne pacueToB MaccoBOW JOJIM XUMHUYECKOIO 3JIEMEHTa B BEIIECTBE Ha OCHOBE €T0
($hopMyIbL.

ITepuoauueckas cuctema xumuueckux snemeHToB J[. Y. MeHnieneeBa, ee CTpyKTypa: mMajbie
u OoJbIINE IEPHOBL, TPYIIBI U noArpynmsl. [lepuoauueckas cucrema Kak ClipaBOuHOE IIOCOOHE A
MIOJTyYEHUS CBEIEHUH O XUMUYECKUX DIIEMEHTAX.

Pacuernbie 3agaun. 1. HaxoxneHue OTHOCUTENBHOM MOJIEKYJISIPHOW Macchl BEIIECTBA IO €ro
XUMUYECKOi Gopmyiie. 2. Brruncnenue MaccoBOil J0JIM XMMHUYECKOTO 3JIEMEHTa B BELIECTBE MO €To

dhopmyre.



Jemoncrpanun. 1.Monenu (mapocrepkHeBbie U Ctioapta bpurie6a) pasnmuuHbIX TPOCTHIX U
CJIOXHBIX BemiecTB. 2. Kommekius cTekIsHHON xuMudeckoi mocynsl. 3.Kosiekuus MaTepuangoB U
M3l Ha OCHOBe amoMuHMs. 4. B3anmMopeiicTBHe Mpamopa ¢ KHCIOTOH W IIOMYTHCHHE
M3BECTKOBOI BOJBI.

JladopaTopuble ombIThl. 1. CpaBHEHHE CBOWCTB TBEPABIX KPUCTALIMICCKAX BEIIECTB H
pactBopoB. 2. CpaBHEHHE CKOPOCTH WCIIAPEHHS BOJBI, OJEKOJIIOHa M JTHJIOBOTO CIHPTa C
¢$uIbTpOBaILHON OyMaru.

IpakTuueckas padora Nel «IIpaBuia TEXHWKH O€30IAaCHOCTH MPH PabOTEe B XUMHUIECCKOM
kabunere. IlpueMbl oOpamenus c¢ JabopaTopHbIM O0OpPYIOBaHHMEM W  HarpeBaTelbHBIMU
IpUOOpaMID).

Tema 1. ATOMBI XMMHYECKHX 3J1eMeHTOB (9)

ATOMBI KaKk pOopMa CyIIECTBOBaHUS XUMHUECKUX dJIeMeHTOB. OCHOBHBIE CBEICHHS O CTPOCHUH
aToMmoB. Jloka3aTenbCTBa CIOKHOCTH cTpoeHms aTroMoB. OneITEl Pezepdopma. [Imanerapras Moaens
CTPOEHHMSI aToMa.

CocTaB aTOMHBIX fifiep: IPOTOHBI W HEUTpPOHBL. OTHOCUTENBHAS aTOMHasi Macca. B3aumMocBs3b
TIOHSTHN «IIPOTOHY», KHEUTPOH», KOTHOCHUTEIIbHAS aTOMHASI Maccay.

H3meneHnue 4ncia MpoTOHOB B SApE aToMa - 00pa30BaHHE HOBBIX XMMHUYECKHUX 3JIEMEHTOB.
W3menenune unciia HEHTPOHOB B siApe aToMa - oO0pazoBaHue H30TOMOB. CoBpeMeHHOE OmpeeNeHIe
MOHATHUA «XMMUYECKUIl 3meMeHT». M30Tombl Kak pa3HOBHIHOCTH aTOMOB OJHOTO XHMHYECKOTO
3JIEMEHTA.

OnextpoHbl. CTpoeHHE 3IEKTPOHHBIX YPOBHEW aTOMOB XHUMHYECKHAX 3JIEMEHTOB MAllbIX
neprooB. [loHsATHE 0 3aBepIIEHHOM U HE3aBEPILIEHHOM 3JIEKTPOHHOM YPOBHE.

Ilepuonuyeckas cucrema XuMuueckux 31eMeHToB [I. . MeHaeneeBa U CTpOEHUE aTOMOB -
(u3nUecKuii CMBICI TOPSIIKOBOTO HOMEpaA JIEMEHTa, HOMEpa TPYIIIBI, HOMEpa eproa.

W3MmeHeHue uucna 3JIEKTPOHOB Ha BHEIIHEM OJJIEKTPOHHOM YpPOBHE aroma 3JeMeHTa-
o0pa3oBaHHe TOJOKHUTEIBHBIX W OTPHUIIATEIBHBIX HOHOB. VIOHBI, 00pa3oBaHHBIE aTOMAaMH METAIIOB
1 HeMeTasioB. [Ipu4MHBI U3MEHEHUs] METAUIMYECKUX M HEMETaUINYeCKUX CBOMCTB B MEpHOJaX U
rpynmax. O6pazoBanue OuHapHBIX coeamHeHui. [lonaTne 00 moHHON cBsi3u. Cxembl 00pa3oBaHUA
HOHHOM CBSI3U.

B3auMmoieiicTBe aTOMOB XMMUYECKUX 3JIEMEHTOB-HEMETAJUIOB MEXAY co0ol - oOpa3oBaHue
JIBYXaTOMHBIX MOJIEKYNI TPOCTBIX BellecTB. KoBalieHTHAass HEMONspHAs XUMHYECKas CBS3b.
DJNeKTpOHHBIE W CTPYKTypHblE (opMynbl. B3amMoneiicTBue aTOMOB XHUMHYECKHX 3JIEMEHTOB-
HEMETAIIOB MEXIy  coboi o0Opa3oBaHue OMHAPHBIX COETMHEHU HEMETAIIJIOB.
OnexkTpooTpuuaTeabHOCTh. [IoHATHE O KOBaJIeHTHOH NOJSpHON cBsA3U. [IoHATHE O BaJICHTHOCTH KaK
CBOICTBE aTOMOB 00pa30BbIBaTh KOBAJICHTHBIE XUMUUecKue cBsi3u. CocraBienue GopMyn OMHApHBIX
COEIMHEeHMI 110 BaJleHTHOCTH. HaxoxieHre BaeHTHOCTH 110 (hopMylie OMHAPHOTO COSIMHEHNSI.

B3anmoeiicTBiEe aTOMOB XHUMHUYECKUX JJIEMEHTOB-METAIIOB MEXIY CO00i — oOpa3oBaHue
METAJUTMYECKUX KpUCTauIioB. [[oHATHE O METAINIMYECKOM CBS3U
JeMoHcTpanuu. Mojenn aTOMOB XUMHUYECKHX 3JIeMeHTOB. lleprnonndeckas cucteMa XUMUYECKHX
anemenToB JI. 1. Menneneena.

JlabopaTtopHble onbIThl. 3.MojenupoBaHuEe NPUHLMIA NEUCTBUM CKAHUPYIOLIETO MHUKPOCKOIIA.
4. Uzroropnenne Mojieneil OMHApPHBIX COeAMHEHHWH. 5.M3roToBIIEHHE MOJENH, HILTIOCTPUPYIOIIEH
CBOMCTBA METAJNINYECKOH CBSI3H.

Tema 2. IIpocTeie BemecTBa (6)

[TonokeHne METAIUIOB U HEMETAJUIOB B MEPHOAMYECKON CHCTEME XUMUYECKHX dJIeMeHTOB /1.
N. MenneneeBa. Baxxneilie mpocThie BEMIECTBA - METAJUIBL: KEJI€30, AMFOMUHUM, KaJlbLIUi, MarHui,
HaTpuii, kKanui. O0mye GU3NIecKue CBOMCTBA METAILIOB.

Baknelie mpocThie BemlecTBa - HEMETAUIbI, O0pa30BaHHBIE aToMaMH KHCIIOPOJa,
BOZIOPOa, a30Ta, cepbl, Gpocdopa, yriepoaa. MoieKylibl MPOCTHIX BEIIECTB-HEMETAIOB-BOI0PO/IA,
KHCIIOpPOJIa, a30Ta, rasioreHoB. OTHOCUTENbHAS MOJICKYJISpHAs Macca.

CrocoOHOCTh aTOMOB XMMHYECKUX JJIEMEHTOB K OOpa30BaHHUIO HECKOIBKHUX MPOCTHIX
BELICCTB - auIOTponMs. AJLIOTpPOIHbIe MoaudHUKalMK Kuciaopoaa, (ochopa u  oJopa.



Mertamnnueckue M HEMETAJUIMYECKHE CBOWCTBA MPOCTHIX BemecTB. OTHOCHTENBHOCTH 3TOTO
JIEJICHNUS.

Yucimo Asoraapo. KomudectBo BemiectBa. Mosb. Mossipuas Macca. MoJspHBIH 00beM
ra3000pa3HbBIX BemlecTB. KpaTHbIC €IMHUIBI KOJWYECTBA BEIISCTBA — MIJUIMMOJNb M KUJIOMOJIb,
MUJUTAMOJISIPHAS M KWJIOMOJISIPHAST MAacChl BEIIECTBA, MUJUTUMOJISIPHBIN W KAJIOMOIISPHBIA OOBEMBI
ra3000pa3HbBIX BEIIECTB.

Pacyersl ¢ wucmonb3oBaHHMEM TMOHATHH «KOJMYECTBO BEILECTBA», «MOJSIpHAs Maccay,
«MOJISIPHBIA 00bEM Ta30B», «IUCII0O ABOTaIPO».

Pacuernsbie 3agaun. 1. Beruncienne MONSPHONW Macchl BEIIECTB MO XUMHUYECKUM (opmynam. 2.
Pacuersl ¢ Hcnonb30BaHUMEM MOHSATUN «KOJIMYECTBO BEIIECTBA», «MOJISIPHASI MACCa», «MOJISPHBIA
00BEM Ta30BY», KIIOCTOSTHHAST ABOTAIPOY.
Jemoncrpauun. [lomydenune ozona. OOpas3npl 0enoro u ceporo oyioBa, OEIOr0 U KPacHOTO
thocdopa. HexoTopeie MeTaiisl M1 HEMETAIIIB KOJTMYECTBOM BemecTBa 1 Moib. Mojens MOISIpHOTO
00beMa ra3000pa3HbIX BEIIECTB.
JlabopaTopHble ONBITBI. 6.0O3HAKOMJICHHE C KOJUICKIFSIMH MeTauioB. 7.03HAKOMIICHHE C
KOJUIEKIUSIMHA HEMETAJIOB.

Tema 3. CoennHeHns1 XHMHYECKHX YJ1eMeHTOB (15)

Crenenb okucnenus. CpaBHEHUE CTETIEHH OKUCIICHUS U BaJeHTHOCTH. OnpeneneHue CTeneHu
OKHCJICHUSI DJIEMEHTOB TI0 XMMHYecKoi Qopmyne coeamneHus. CoctapineHue (opMyn OWHApHBIX
COCAMHEHMH, OOIIHIA CTIOCO0 WX HA3bIBAHUSL.

bunapHple coeaMHEHUS METaNIOB M HEMETAJUIOB: OKCHIBI, XJIOPUABI, CyTbGHUIBI W Hp.
CocraBnenue ux Gopmyit.

BunapHble coeTMHEHUST HEMETAIIOB: OKCUBL, JIETYYHE BOJOPOAHbIE COETUHEHHUS, UX COCTAB.
[IpencraBuTenu OKCHIOB: BOAA, YIVIEKHCIBIA Ta3 W HerauieHas u3BecThb. [IpencTaBuTenu JeTyuyux
BOJOPOIHBIX COETMHEHHH: XJIOPOBOIOPO] M aMMHAK.

OcHOBaHUA, X COCTaB M Ha3zBaHus. PacTBopuMocTh OocHOBaHuU B Boje. IlpencraButenu
mieNoveld: TUAPOKCHUABI HATpusi, Kanus U Kanblus. [loHsaTHe 00 MHOMKATOpaX M KaueCTBEHHBIX
peaKIUsX.

Kucnotsr, nx cocraB u HazBanusa. Knaccudukamust kuciot. [IpeacraBurenn KUCIOT: cepHasi,
coisiHass W a3zoTHas. llonstme o mkane kucnotHoctu ( mkana pH). M3menenue okpacku
WHJUKATOPOB.

Conu kak MPOU3BOIHBIE KUCTIOT U OCHOBaHMM. VX cocTaB u Ha3BaHuUs. PacTBOpUMOCTE coneit
B Bojie. lIpencraBureny coneit: XJIopua HaTpus, KapOoHAT U pocdaT KabIus.

AMop(hHBIE U KPUCTALUTHIECKIE BEIIECTRA.

MexMoleKynsapHble B3aUMOJCHCTBHS. THIBI KPUCTAUIMYECKUX pEUIETOK. 3aBUCHUMOCTh
CBOMCTB BEUIECTB OT TUIIOB KPUCTAIIIMYECKUX PEILIETOK.

UucTele BemecTBa U cMecH. [IpuMepsl )KUIKUX, TBEPABIX U ra3000pa3HbIx cMecell. CBolicTBa
YHUCTBIX BellecTB U cMecei. MIX cocTaB. MaccoBas u 00ObeMHas JI0Jd KOMIIOHEHTa cMecH. Pacuersl,
CBSI3aHHBIE C UCIIOJIb30BAHUEM HOHATHUS «I0IS».

Pacuernble 3apauun. 1. Pacuer mMaccoBoii U 00beMHOH /0JIeli KOMIOHEHTOB CMECH BEIIECTB. 2.
Brruucnenue maccoBoil oM BEUIECTBA B PACTBOPE MO U3BECTHOM Macce paCTBOPEHHOT'O BEIIECTBA U
Macce pacTBopuTens. 3. BpluncieHme Macchl pacTBOPSEMOTO BEIIECTBA M PacTBOPHUTEINS,
HEOOXOMMBIX JUIS TMIPUTOTOBJIICHUSI OTPEIEICHHON Macchl pacTBOpa ¢ M3BECTHOM MaccOBOU Hoei
PacTBOPEHHOT'O BEILECTBA

JdemoncTpamuu. OOpa3nbl OKCHAOB, KHCIIOT, OCHOBaHWH H cojeil. Mojenmn KpuCTaUTMYeCKuX
pelIeTOK XJopuaa HaTpus, anmasza, okcuma yriaepona (IV). KucinorHo-mienmounbsie WHIUKATOPBI,
M3MEHEHUE OKPAaCKU B PA3IMUHBIX CpefaxX. YHUBEPCAIbHBIN HHANKATOP U U3BMEHEHHUE €r0 OKPacKu B
paznuusbix cpenax. [lkana pH.

JlabopaTopHble onmbITbI. 8. O3HaKOMJIEHHE C KOJUIEKIMSIMHM OKCHIOB. 9. O3HakoMIIEHHE CO
cBoiictBamn ammuaka. 10.KadectBeHHwle peaknnu Ha yriaekuciawsid ras. 11.0mpenenenme pH
pPacTBOpOB KHUCIOTHI Liesioun U Boabl. 12.0mpenenenue pH pacTBOPOB JMMOHHOTO M SIOJIOYHOTO
COKOB Ha cpese mi1oa0B. 13.03HakoMiIeHHE ¢ KOUIEKIUsAMU coneid. 14 O3HakoMIleHue ¢ KOJJIeKIuen
BEIIECTB C Pa3HBIM THUIIOM KPHUCTAIIMYECKOH pemeTku. M3roToBnenne mojenel KpruCcTalTHIecKnuX
pemeTok. 15. O3nakomiieHHEe ¢ 00pa3aMu TOPHOM MOPOIBL.



IIpakTuyeckass padora Ne2 «llpuroroBneHue pacTBopa caxapa M pacdeT €ro MacCoBOM OJIU B
pacTBope».
Tema 4. U3meHenus, npoucxoisiue ¢ Bemecrsamu (13)

IlonsTre sBIEHNI KaKk U3MEHEHUH, IPOUCXOAIINX C BEIIECTBAMHU.

SIBneHNs, CBA3aHHBIE C N3MEHEHHEM KPUCTAJUIMYECKOTO CTPOCHHUS BEIECTBA MPU MOCTOSTHHOM
€ro cocTase, ¢pusuueckue sineHus. PU3HUECKUe SIBICHNUS B XUMHUU: JUCTWIIILNS, KPUCTAIIH3aLus,
BBIMIAPUBaHUE U BO3TOHKA BEILECTB, LIEHTPU(PYTHPOBAHHE.

SIBneHns, cBs3aHHBIE C U3MEHEHUEM COCTaBa BEILECTBA - XUMUYECKHE peakuuu. [IpusHaku u
yCIIOBHS MPOTEKAHNUA XMMHUECKUX peakiuil. Belgenenue Termna u cBera- peakiuu ropenus. [lonsatue
00 3K30 - ¥ 9HAOTEPMHUUYECKHUX PEAKIIHAX.

3aKOH COXpaHEHMsI MAacChl BEIIECTB. XMMHUYECKHE YPAaBHEHUsS. 3HAYCHHE HHICKCOB U
kodPuumentos. CoctaBieHue ypaBHEHUH XUMUIECKUX PEAKIIHH.

Pacuersl 10 XMMHYECKUM YpaBHEHHUSIM. PellleHne 3a1a4 Ha HaX0XKICHUE KOJIMYECTBA BEIIECTBA,
Macchl WIH 00beMa MPOAYKTa PEaklMy MO KOJIMYECTBY BELIECTBA, Macce MM 00bEeMy HCXOIHOTO
BEIIECTBA. PacueTsl ¢ MCIIONB30BAaHUEM MOHATHUS «IOJISD», KOTJa HCXOAHOE BEIIECTBO JAHO B BUAE
pacTBOpa C 3aJaHHOH MacCOBOHM JOJIEH pacTBOPEHHOTO BEIIECTBA MM COACPKHUT ONPEICIICHHYIO
JIOJIEO TIpUMECEN

Peakuuu pasnoxenusa. IloHsarne o ckopocTh XuMHuYecKHX peakuuil. Karamuzatopsl
®epmentsl. Peakiyu coepnHenus. KatanmuTuyeckre W HEKaTalUTHUECKUE PEAKIUH, 0OpaTUMBbIC H
HeoOpaTHMbIe peakiuy. Peakiuu 3amenienns. DIeKTPOXUMUYECKUN Psi HATPSHKEHUH METaJIOB, €0
WCIIONIBb30BaHUE M1 IIPOTHO3UPOBAHUS BO3MOYKHOCTH IMPOTEKAHUS PEAKIMH MEXAy MeTallaMH |
pacTBOpamMH KHUCIIOT, PEaKIMH BBHITECHEHUS OJHUX METAJIOB M3 PAacTBOPOB HMX COJEH IPYTrUMHU
MeTtaiamu. Peakimm oOmena. Peaknmy HefTpanm3anuu. Y CIOBUS MPOTEKAHUS Peakiuii oOOMEeHa B
pacTBopax /0 KOHIIa.

TuIbl XMMHUYECKUX PEAaKLUil HA IPUMEPE CBOMCTB BOJBIL. Peakiys pa3inoKeHus - 3JIEKTPOIIN3
BOABI. Peakiuy coenHEeHNs - B3aNMOJECHCTBUE BOJBI C OKCHIAMHU METAJUIOB M HEMETAIIJIOB. Y CIIOBUE
B3aUMOJICUCTBUA OKCHJIOB METAJUIOB M HEMETaIoB ¢ Bogoul. IloHatne «ruapokcuasl»y. Peakiuu
3aMEIIEHUs] - B3aUMOJCWCTBHE BOIBI C MeTaulaMH. Peakumu oOMeHa - THAPOIU3 BELIECCTB.
Pacyernble 3agaum. 1. BprumciaeHMe 1O XMMHYECKHMM YpPaBHEHUSM MAacChl WM KOJIHYECTBA
BEIIECTBAa TI0 M3BECTHON Macce WM KOJMYECTBY BEIIECTBA OJHOTO W3 BCTYHAIOIIMX B PEAKIIHIO
BEIIECTB WJIM MNPOAYKTOB peakuuu. 2. Bplumcnenne macchl (KOJIMYECTBAa BEIECTBA, OObeMa)
MPOJYKTa PEeaKIliH, €CIM N3BECTHA Macca NCXOAHOTO BEIIECTBA, COACPIKAIIETO OMPEAEIEHHYIO JI0J0
npumeceid. 3. BpruncneHne Macchel (KoiM4ecTBa BeLIECTBA, 00bEMa) MPOAYKTa PEAKLUH, €CIIH
M3BECTHA Macca pacTBOpa U MaccoBasi 10JIs1 PACTBOPEHHOIO BELIECTBA.

Hdemonctpanun. [Ipumepsl Gu3NUecKuX sBJICHUN: a) IU1aBleHWe napaduHa, 0)BO3TOHKA Hola WK
OEH30MHOM KHCIIOTHI, B)PaCTBOPEHHE OKpAIICHHBIX cojiel, I') Aud@y3usi MyIIUCTHIX BEILIECTB C
TOpsiiei JIAMIIOYKH HakajiuBaHUsS. [IpuMepbl XUMHUYECKHUX SIBICHUI: a) TOpeHHe Marus; O)
B3aMMOJICHCTBHE COJSTHON KHCIIOTHI C MpaMOpOM HJIM MeJIoM; B) mosydeHue ruapokcuaa menu (II);
I') pacTBOpEHHE IOJYYEHHOTOo TMAPOKCHAA B KHUCIOTax; 1) B3aumoneictue okcupa menu (II) c
CEepHOU KHCJIOTOM TpPH HATPEBAHWM, €) DPATOKEHUE IEepMaHTaHATa KaHs; ) B3aMMOJICHCTBHE
pa30aBIeHHBIX KHUCIOT C MeTaJulaMu. PasnokeHne mepokcuaa BOAOpoJa IMOMOIIBIO JHOKCHIA
Maprasiia v Katainassl KapTodesst nin MOPKOBH.
JlabopaTtopHble onbIThbl. 16.IlpokanuBanue Meau B IJIaAMEHU CIOMPTOBKA WM TOpeNnku. 17.
3amerienue Meau B pactBope xsopuaa meau (1) xenezom.
IIpakTHyeckas padotaNe3 «lIpu3HaKy XUMHUYECKUX pEaKIIi».

Tema 5. PacTBopenne. PacTBopbl. CBoiicTBa pacTBOPOB 3/1eKTPOJIUTOB (16)

PactBopenne  kak  Qusuko-xummyeckuid  mpouecc. [lomatme o  ruaparax u
KpucTayuioruaparax. PactBopumocTs. KpuBbIe pacTBOPUMOCTH Kak MOJETh 3aBHUCHMOCTH
pacTBOPUMOCTH TBEPABIX BEIIECTB OT TeMmepaTypsl. HachllleHHbIE, HEHACBIIICHHBIE U
MIePECHIIIEHHBIE PACTBOPHI. 3HAYEHHE PACTBOPOB AJISI IPUPOIBI M CEITBCKOTO XO3sIICTRA.

[onsiTie 00 3AEKTPOTUTUUECKON JUCCOUUAMU. DIIEKTPOIUTHI U HERJEKTPOIUTEI. MexaHu3m
JUCCOLUAINH JIEKTPOJIUTOB C PA3IUYHBIM THIIOM XUMUYECKON CBA3H. CTENEHb IEKTPOIUTHUECKOH
ncconuanyu. CHUITbHBIE U clla0ble NEKTPOIUTHL. [IoHsATHE 00 AIEKTPOIUTHUECKON TUCCOIHAITUH.



OCHOBHBIC TIOJOXEHUSI TEOPUU HICKTPOIUTHUECKOW aucconuanuu. VoOHHBIE ypaBHEHUS
peaknuuii. Peakinu oOMeHa, uaymue 10 KOHIIA.

Knaccudukaliysi HOHOB U MX CBOWCTBA.

Kucnoter, ux xnaccuukanus. Jlucconmanuss KHCIOT W WX CBOWCTBA B CBETE TECOPHHU
ANEKTPOIIUTHYECKON Jauccoranud. MONEKYJSIpHBIE W WOHHBIE YPAaBHEHUS pEaKIUHd KHUCIOT.
B3anMozeiicTBHE KHCIOT C MeETaUIaMH. OJIEKTPOXMMHYCCKHH psI HANPsHKEHUH METaJIIOB.
B3aumopeiicTBue KHCIOT C MeTaulaMHd M OKCHJIaMU METAJUIOB. B3ammoneicTBHE KHUCIOT C
OCHOBAHMSIMHU - peaklus HeWTpanusauuu. B3aumopelcTBhe KHUCIOT ¢ cojsiMu. lcmosib3oBaHue
Ta0JIUIBI PACTBOPUMOCTH TSI XaPAKTSPUCTUKN XUMUYCCKHX CBOWCTB KUCIIOT.

OcHoBanus, uX Kinaccudukarus. Jlucconuarus OCHOBaHUH M X CBOIMCTBA B CBETE TCOPUHU
3NEKTPOJUTUUECKON aucconnanuy. B3aumonelcTBHEe OCHOBAHMM € KuciaoTaMu. Vcmosb3oBaHue
Ta0JIUIBI PACTBOPUMOCTH JJIsI XapaKTEPUCTUKU XUMUYECKHX CBOWCTB OCHOBaHMU. B3anmonericTeue
esIo9ei ¢ OKCUAaMH HEMETAJIIIOB.

Conu, UX OUCCOIMAIUS M CBOMCTBA B CBETEC TEOPUU DIICKTPOJIUTHUYECKON IUCCOIUAIUU.
B3anMopeiicTBue coieil ¢ MeTamiaMu, OCOOSHHOCTH JTHX peakiuil. B3ammomelicTBme coieil ¢
conmsiMu. Mcrmomp30BaHME TaONWIBI PACTBOPHMOCTH JUIA XapaKTEPUCTUKA XHMHUYECKHX CBOWCTB
coJen.

O06o01menue cBeieHn 00 OKCUAAX, UX KIACCH(PUKAIIIN U XUMIYECKUX CBOMCTBAX.

I'enetnueckne psaabl METAUIOB U HEMETAUIOB. [ eHeTHdeckas CBs3b MEXIY KilaccaMu
HEOPTraHUYECKUX BEIICCTB.

OKHCIUTENHHO-BOCCTAHOBHUTENbHBIE peaknuu. OmnpenenceHre CTENeHH OKUCICHUS Ui
3JICMEHTOB, 00pa3yIOIIMX BEIIECTBA Pa3HBIX KJIACCOB. Peakiu MOHHOTO OOMEHA M OKUCIIUTEIIBHO-
BOCCTaHOBHUTENbHBIC peakini. OKUCIUTENh U BOCCTAHOBHUTENb, OKUCIIEHUE H BOCCTAHOBIICHHUE.

CocraBineHue  ypaBHCHHM  OKHUCIUTEIHbHO-BOCCTAHOBUTEIBHBIX  PEaKIUA  METOIOM
AJIEKTPOHHOTO OaaHca.

CBoiicTBa MNPOCTBIX BELIECTB - METAVIOB M HEMETAJUIOB, KUCJIOT U COJE€dl B CBETe
MPEJICTaBICHUH 00 OKUCIUTEIHbHO-BOCCTAHOBUTEBHBIX MIPOIECCaX.

JdemMoHcTpanuu. VcmbeiTaHWe BEIIECTB W WX PAacTBOPOB Ha JIIEKTPOIPOBOJHOCTh. 3aBUCHUMOCTh
3JEKTPONPOBOHOCTH YKCYCHOM KHCJIOTHI OT KOHLIEHTpauuu. B3aumMmopeicTBue LUHKA € Cepoil,
COJITHOM KucioTo, xaopunom meau (11). 'openne maruus.

JlabopaTopHbie padoThl. 18. B3aumoseiicTBre pacTBOpOB XJIOpUa HATpUs M HUTpaTa cepedpa 19.
[Tomyyenne HepacTBOPUMOTO THUIAPOKCHAA W B3auUMojeWcTBHEe ero ¢ kuciotamu. 20.
BzaumopeiicTBue KUCIOT ¢ OCHOBaHUAMM 21. B3aumopeicTBHE KHCIOT C OKCHIAMH METAJIJIOB
22 .BzauMoneiictBue KHCIOT ¢ MeTawiaMua 23. BsauMopaeiicTBUe KHCIOT ¢ cojiiMu  24.
B3anmopeiicTBue menoueit ¢ kuciotamu 25. BzauMopeicTBue mienodeit ¢ OKCHIaMU HEMETAIJIOB
26. Bzaumoneiicteue menouet ¢ consamu 27. IlodyyeHue u CBOICTBA HEPACTBOPUMBIX OCHOBAaHUIl
28. B3auMoeiicTBHE OCHOBHBIX OKCHIOB ¢ KuciaoTamu 29. B3anMomeiicTBe OCHOBHBIX OKCHIOB C
Bonoii 30. B3anMogelcTBiE KHUCIOTHBIX OKCHIOB cO ImfenouamMu 31. B3ammomeiicTBHE KUCIOTHBIX
OKCHUIOB ¢ Bomoi 32. BsauMmozeiicTBue coyie ¢ kuciaortamu 33. BsaumopeiicTBue cojied co
menoyamMu 34. BzaumopeiicTBue coneit ¢ coismu 35. B3aumojeicTBHEe pacTBOPOB coyiel C
MeTaiaMu

IIpakTHyeckasi padoTa Ned «PerieHne 3KCIIepUMEHTATBHBIX 331a1W»

9 kiacc
Beenenue. O0uas xapakTepucTuKa XMuMUY€CKUX 3J1€MEHTOB H XUMHYECKUX pPeaKIuii.
Iepnoguyecknii 3axon u Ilepnoguyeckasi cucreMa XumMmu4eckux 3jaemenTos /1. U.
Menpaeneena.
Bgrenenue (10)

XapaKkTepucTHKa dJIEMEHTa MO0 ero MojoxeHuio B lleproamueckoil cucTeMe XUMHYECKUX
snemeHToB /. 1. MenneneeBa. CBOICTBAa OKCUAOB, KHCIOT, OCHOBAaHUN M COJEH B CBETE TEOPUU
BIEKTPOIUTUUECKON TUCCOLMALIMKI U OKUCIICHUS-BOCCTAHOBIICHUSL.

[MoHsATHE O TMEpeXoJHBIX 3JieMEeHTaX. AMQOTEpHOCTh. ['€HETHUECKHI psij TMEePEeXOHOTO
2JIEMEHTA.



Ilepuonnueckuii 3axkoH u Ilepuomnueckas cucremMa xumudeckux siemeHtor [ .
Menpeneesa.

XuMHUecKkasi OpraHu3allys >KUBONW W HEXMBOW HPUPOJbl. XHMMHUECKHUWA COCTaB fAJpa,
MaHTUA W 3€MHOH KOpBL. XHMMHUYECKHE DJIEMEHTBHl B KIETKAaX XUBBIX OPraHu3MoB. Makpo- u
MHKPO3JIEMEHTBI.

O06001meHne cBeIeHNH 0 XUMIUICCKUX peakIusax. Kiaccupukamus XUMIIeCKUX PEaKITHit
MO Pa3IMYHBIM PU3HAKAM: «UUCIIO U COCTAB PEarnpyIOMIUX U 00Pa3yIOIIMXCs BEIECTBY, «TEIUIOBOM
ahdeKT», «HANpaBIeHHE», «W3MEHEHHWE CTEMeHEH OKHUCICHHS OJIIEMEHTOB, OOpPa3yIOIUX
pearupyoIime BemecTBay», «(aszay, «MCHoIb30BaHIE KaTaln3aTopay

IToHsiTHE O CKOpPOCTH XHUMHUYECKOW peakiuuu. DakTopbl, BIUAIOIIME HAa CKOPOCTh
xuMmdeckux peakiuil. Katanmsarops! u katanmus3. UHTHONTOPBI. AHTHOKCHIAHTHI
HMemouncTpanuu. Paznuuneie ¢opmer Tabmunet J{. . Menneneesa. Monenu aTOMOB 3JIeMEHTOB 1—
3-ro neprosoB. Mojelb CTPOCHHs 3€MHOIO mapa (IomepeyHbli pa3pes). 3aBUCUMOCTh CKOPOCTH
XUMHMUYECKOM peakiuu OT MPHUPOABI pearupyrolux BEUIeCTB. 3aBUCHUMOCTh CKOPOCTH XMMHUYECKOH
peaknu OT KOHIIEHTPAIY PEearupyroIInX BEIIeCTB. 3aBUCUMOCTh CKOPOCTH XMUMHYECKOW PEeaKITim
OT TIOIIA/IA COTIPUKOCHOBEHUS PEarupyIOIINX BEIMIECTB («KHITAIINHA CII0»). 3aBUCIMOCTh CKOPOCTH
XUMHMUYECKOM peakiuu OT TeMIIepaTyphl pearupyrolux BeuecTB. ['OMOreHHBI M TeTepOoreHHBIH
karanu3el. @epMeHTaTUBHBIN KaTanu3. HruOupoBanme.

JlabopaTopHble ombIThl. 1. IlomydeHue ruapokcuna IMHKA U HCCIEJOBAaHHE €ro CBOWMCTB. 2.
MopenupoBanue nocrpoenus [lepuonnyueckoit cuctemMsl Xumudeckux anemeHTos /. 1. Menneneesa.
3. 3amemnienuwe xeme3oM Memu B pacTtBope cynbdara memu (II). 4. 3aBucuMoOCTH CKOpOCTH
XUMHUYECKOM peakuy OT MPUPOJIbl PEarupyrouX BEIIECTB Ha MPUMEpE B3aUMOAECHCTBUS KUCIIOT C
MeTauiaMu. 5. 3aBHCHMOCTh CKOPOCTH XMMHUYECKOM pEaKIHM OT KOHUEHTPALUUU PEarupyroliux
BEILIECTB HA MPUMEPE B3aUMOJCUCTBHS LMHKA C COJISTHOM KHUCIIOTOM Pa3IMYHON KOHIICHTpaIuu. 0.
3aBUCUMOCTh CKOPOCTH XHMMYECKOM peakIuu OT IUIOIIAAU CONPUKOCHOBEHHUS pearupyrouumx
BEILLECTB. 7. MOAENHpOBaHUE «KUILILIETO CIO0». 8. 3aBUCUMOCTh CKOPOCTH XUMUUYECKON PEaKLMU OT
TEMIIepaTyphl pearupyrolnx BeNIecTB Ha MpuMepe B3anMmoaekcTeus okcuaa mean (1) ¢ pactBopom
CEpPHOM KHCIOTHl pa3IMYHOW Temmeparypsl. 9. PaznokeHue mnepokcuga BOAOpOAa € MOMOLIBbIO
okcuna maprania (IV) u karanassr. 10. OOHapykeHHe KaTanaa3bl B HEKOTOPBIX MUIIEBBIX MPOAYKTaX.
11. IHrubupopanue B3auMOICHCTBUS KUCIOT C METAJUIAMH YPOTPOITUHOM.

Tema 1. Meranisr (14)

ITonoxenue wmertawwioB B Ilepuoaudeckoi cucreMe Xxumudeckux oanemeHros [[. .
MengeneeBa. Metainuyeckass KpUCTAJUIMUECKas: pelIETKAa M METaNIMYecKas XUMHUYECKas CBS3b.
Oo6mue ¢puznyeckue cBoiicTBa MerauioB. CIulaBbl, X CBOMCTBA M 3Ha4YeHHE. XMMHUYECKHE CBOMCTBA
METAJIJIOB KaK BOCCTaHOBUTENIEH, a TaKKe€ B CBET€ UX IOJIOKEHUS B IJIEKTPOXUMHUYECKOM PAILY
HanpspkeHuil MetamwioB. Koppos3ust merawioB u crnocoObl 6oprObI ¢ Hel. Mertaiisl B TpUpoe.
O6mire cnocoObl UX MOTYYCHUSI.

OO6m1as xapakTeprUCcTHKa MIEJTOYHBIX MeTaIoB. Metamisl B mpupoze. Oomiye crnocoObl ux
nonydyeHusi. Crpoenue aromoB. IllenouHble MeTamibl — NPOCThIE BewlecTBa. BakHeliue
COCJIMHEHMS IIETOYHBIX METAJUIOB — OKCHJBI, TUAPOKCHIBI M COJH (XJOpWABI, KapOOHATHI,
cynbGhaThl, HUTPATHI), UX CBOMCTBA U IPUMEHEHHE B HAPOJIHOM X03stiicTBe. KanuitHble ynoOopeHus.

OOmias xapakTepuUCTHKa AJIEMEHTOB TiaBHOW moarpymmsl Il rpynmel. CTpoeHne aToMOB.
[IlenoyHo3eMenbHBIE ~ METAUIBl  —  TPOCTBIE  BellecTBa.  BaxHeilmme  cOeAMHEHHS
IIEJIOYHO3EMENTbHBIX METAINIOB — OKCHJBI, THIPOKCHUIBI M COMH (XJIOPHUIBI, KapOOHATHI, HUTPATHI,
cynbdatsl, pocdaTsl), IX CBOMCTBA U IPUMEHEHHUE B HAPOTHOM XO3SICTRBE.

Amomunnii. CTpoeHue aroma, (GU3NUECKUE U XMMHUYECKHE CBOICTBA MPOCTOrO BEIIECTBA.
CoenuHeHUs] aMIOMUHUS — OKCHJIl M TUAPOKCUA, MX aM(OTepHBIH Xapakrtep. Baxkneiimume comu
amomuHud. [I[puMeHeHre aqlOMUHUA U €T0 COeIMHEHUH.

XKenezo. Crpoenune artoma, (usndeckne M XMMHUYECKHE CBOMCTBA IPOCTOrO BELIECTBA.
I'enetmaeckue psaer Fe2+ u Fe3+. Baxnueiimue conm kese3a. 3HaUSHUE Kejle3a M er0 COSTMHCHMIMA
JUTSL IPUPOJIbI U HAPOJHOT'O XO3sICTBRA.

Jemoncrpauun. OOpasipl MIENOYHBIX M IIETOYHO3EMENbHBIX MeTaioB. OOpasubl CIUIaBOB.
BzaumoneiicTBue HaTpus, JUTUS W KajdblMsl C BOJOW. B3aumopelcTBHE HaTpus M MarHusl c



kucioponoM. BianmoneiictBre mMetamioB ¢ HemeTamiamu. [lomydenue ruapokcuaos xenesa (1) u
(.
JlaGopaTopHble onbIThbl. 12, B3anMomelcTBUE PacTBOPOB KHUCJIOT W COJieH ¢ Merautamu. 13.
OznakomiieHue ¢ pyAamu xkene3a. 14. OkpallluBaHHue TUTAMEHHU COJISIMHU ILEIOYHBIX METAIIOB. 15.
BsanmogeiictBue kanbimst ¢ Bomoil. 16. IlomydyeHne TuapoKcHAa KaiubIlUsl W WCCIEIOBAaHHE €ro
cBoiictB. 17. Ilomydenne ruapoKcHaa aTFOMIHAS U UCCIIeTOBaHUe ero cBOMCTB. 18. B3aumoseiicTpue
xenesa ¢ consiHOM kucnoroil. 19. Ilomyuenme rumpoxcunos sxkenesa (II) u (III) m u3ydenue ux
CBOICTB.
Tema 2. [IpakTuxkym (2)
1. CBoiicTBa METAJVIOB U UX COEAUHECHUH.
2. Pemienne skcriepuMeHTaIbHBIX 33/1a4 Ha PacliO3HABAHHUE U MOJIyYCHHE COEANHEHNI METalIOB.
Tema 3. Hemetamin (25)

OO0mias xapakTeprCTHKa HEMETAJUIOB: HoJIoKeHue B [lepronnyeckoil cucreMe XUMHUUECKUX
anementoB J{. . MenzaeneeBa, 0cOOEHHOCTH CTPOCHUS aTOMOB, 3IIEKTpooTpuarenbHocTs (J0) Kak
Mepa «HeMeTanaHocTH, psaa 0. Kpucraminyeckoe cTpoeHHe HEMETAJIOB — IPOCTHIX BEIIECTB.
Amnorporusa. Pusznyeckue CBOWCTBA HEMETAIOB. OTHOCHTENBHOCTh IOHSATHH «METaul» H
«HEMETAII.

Bonopona. ITonoxenue Bogopona B Ilepuoanueckoil cucteMe XUMUYECKUX dJIEMEHTOB /.
W. MenneneeBa. CtpoeHue aroma 1 MoJjieKyJibl. Pu3ndeckre 1 XUMUYECKHE CBOMCTBA BOJOPO/IA, €TO
nonyueHue u mnpuMmeneHue. Boma. Ctpoenune wonexyinsl. BogopogHas Xxumudeckas CBA3b.
du3nveckre CBONCTBA BOJBI. AHOMaJHH CBOHCTB BOBL. [ mnpoduibHbIe U THAPOPOOHBIE BEIIECTBA.
Xumuueckne cBoWcTBa Boabl. KpyroBopor Boasl B mpuponae. Bomooumctka. Asparus BOJIEBIL
BrrroBeie punbTpsl. MunepanbHble BoAbl. JMCTHIUIMPOBaHHAS BOAA, €€ OJIy4YEeHHE U IPUMEHEHHE.
OO0mas xapakTepuctuka ranoreHoB. CtpoeHue atoMoB. [IpocThie BelecTBa 1 OCHOBHEIC
COCAMHEHMs TaJoOreHOB, WX CBoWcTBa. KpaTkue cBenmeHus o xiope, Opome, ¢rope u uoje.
[IpuMeHeHue TaToreHOB U UX COSAMHEHHM B HAPOJIHOM XO3SIICTBE.
Cepa. CtpoeHne aToma, ajUIOTPOIUS,, CBOWCTBA W TNPHUMEHEHHE POMOMYECKOH CEpBHIL.
Oxcugst cepsl (IV) u (VI), ux monydenune, cBoiictBa u npuMeHeHne. CepHas KUCIIOTa U €€ COJH, MX
[PUMEHEHUE B HAPOJHOM X03siicTBe. [IpOU3BOACTBO CEPHON KUCIOTHI.
A3zot. CTpoeHue aToMa U MOJIEKYJIbl, CBOMCTBA MPOCTOr0 BellecTBa. AMMHUAK, CTPOCHHE,
CBOHCTBa, MOJydeHue M npuMeHeHue. ColmmaMMOHMS, UX CBOWCTBA M mpuMeHeHne. OKCHIBI a30Ta
(II) m (IV). AzoTHast KuCIIOTa, €e CBOWCTBA M NMpHUMeHeHWe. HuTpartbl m HUTPHUTHI, MpobdieMa UX
COJIep>KaHUsl B CEJIbCKOXO3SIHCTBEHHON MPOIYKINU. A30THBIE yIOOpEHHSL.
®ocdop. CtpoeHne aroma, aulOTPOIHs, CBOWCTBa Oenoro M KpacHoro gocdopa, ux
npuMmenenne. OCHOBHBIE coeauHeHus: okcua ¢ocdopa (V) u oprodochopHas kuciora, dhocharsl.
dochopHbIe ynoOpeHws.

VYrunepoa. CrpoeHue aroma, ajIOTPOIUs,, CBOMCTBAa Moau(UKAIUK, NPUMEHEHHE.
Oxcupst yriepoaa (1) u (IV), ux cBoiicTBa u npumeHenne. KapOoHAThI: KaabIUT, COja, MOTAIIl, UX
3HA4YEHHUE B MPUPOJE U KHU3HU YEIOBEKa.

Kpemumii. Ctpoenne aroma, KpHUCTAUIMYECKH KpPEeMHHMH, €ro CBOWCTBA U
npumenenue. Okcupn kpemuusa (IV), ero mnpupoassie pasHoBuUAHOCTH. CHIIMKaTbl. 3HAa4YCHUE
COEIMHEHUH KPEMHHS B )KUBOM U HE)KUBOU ITpupoze. [IoHsATHE O CHIMKAaTHON NPOMBIILIIIEHHOCTH.
Hdemonctpanun. OOpaslpl TaJOTeHOB — TMPOCTBIX BelIeCTB. B3amMoneicTBUE TaloreHoB ¢
HaTpUeM, C aJIOMHUHUEM. BrviTecHeHHE XJopoM OpomMa WM HOJa W3 PACTBOPOB MX COJEH.
BzaumoneiictBue ceppl ¢ MeTalylaMH, BOJOpPOJOM M KHUCJIOpoAoM. B3aumojneicTBue
KOHIIEHTPUPOBAHHOM a30THOM KHCJIOTHI ¢ Meabto. [lornomienne yrieM pacTBOPEHHBIX BEIECTB HIIH
ra3oB. BoccranoBnenue meau u3 ee okcuna yriiem. O0pasibl IPUPOAHBIX COETUHEHUH XJI0pa, CEepHl,
docdopa, yriepona, kpemuus. OOpasipl BaKHEUIIMX IS HAPOIAHOIO XO3SMCTBAa CYJb(HaToOB,
HUTPATOB, KapOOHATOB, ocdaTroB. OOpa3Lbl CTEKIA, KEPAMUKH, LIEMEHTA.

JlabopaTopubie onbiThbl. 20. Ilomydenwme u pacmo3HaBanue Bojopoma. 21. HccnemoBanue
MOBEPXHOCTHOT'O HATSHKEHUs BOAbL. 22. PacTBopeHre nepmaHranaTta Kajiusl HJIM MEJHOTO Kylopoca B
Boge. 23. D'maparamust oOe3BoxkenHoro cynbdara memau (II). 24. M3rotoBineHue THIICOBOTO
orreyarka. 25. O3HaKOMIJICHHE C KOJUICKIHMEH ObITOBBIX (HIBTPOB. 26. O3HAKOMIICHHE C COCTABOM
MUHepainbHOM Boabl. 27. KauecTBeHHas peakuus Ha ranoreHua-uoHel. 28. IlomyueHue wu



pacniozHaBanue kucinopoga. 29. I'openuwe cepbl Ha Bo3gyxe u B kuciopozae. 30. CpoiicTBa
pa3baBieHHON cepHOM KucinoThl. 31. M3yueHuwe cBoicTB ammmuaka. 32. PacnosnaBanme coneit
amMmonms. 33. CpoiicTBa  pa30aBiIeHHOW  a30THOW  KHCIOTHL. 34.  BsaumopmelicTBue
KOHIICHTPUPOBAHHOW a30THON KHCIOTHI ¢ MebI0. 35. ['openue docdopa Ha BO3ayxe U B KUCIOPOJIE.
36. PacioznaBanue ¢ocdaros. 37. I'openue yris B kuciopoze. 38. Ilonyderne yrombHOM KHCIOTH U
m3ydeHne ee cBoiictB. 39. Ilepexom kapOonatroB B ruapokapOonatsl. 40. Pasmoxxenue
ruapokapOoHaTa Hatpus. 41. [TorydeHue KpeMHEBOM KUCIOTHI H U3YYCHUE €€ CBOMCTB.
Tema 4. IIpakTuxkym 2. CBoiicTBa coeMHEHHUI HeMeTaJLI0B (3)

1. Pemenne sxcniepuMeHTaNBHBIX 3a/1a4 1o TeMe «[loarpymnma rajioreHosy.

2. Pemenne sxcniepuMeHTaIBHBIX 33124 110 TeMe «lloarpymma kucmopogay.

3. [lomyuenne, coOupaHne 1 pacrio3HaBaHUE Ta30B.

Tema 5. O0001meHne 3HAHUI 0 XMMHH 32 Kypc OCHOBHOM mKoJbl. IlonroroBka x
rocyiapcrBeHHoii uToropoii arrecranuu (F'MAA) (11)

Ilepuognueckuit 3axkoH u Ilepuognueckass cucrema xumMuuyeckux »siemeHToB [ WM.
MenpaeneeBa. OU3NYECKUI CMBICT TOPSIIKOBOTO HOMEpA DIIEMEHTa, HOMEPOB IMEPHOAa W TPYIIIHIL.
3aKOHOMEPHOCTH U3MEHEHHS CBOWCTB 3JIEMEHTOB M MX COSIMHEHUN B MEPHOAAX U TPYINaX B CBETE
MPEACTABICHUHA O CTPOCHUH aTOMOB 3JIEMEHTOB. 3HaUCHUE TIEPUOUIECKOTO 3aKOHA.

Buner XuMU4ecKux CBA3€H M THITHI KPUCTAUTHYECKUX PEIIeTOK. B3anMOoCBsI3b CTpOeHUS 1
CBOICTB BEILIECTB.

Knaccudukanuss XMMHYECKHX pEaKIUd MO Pa3IUYHBIM TPH3HAKaM (YHCIO M COCTaB
pearupyrommx U oOpa3yIOIUXCA BEHIECTB; HalWMYWe TPaHHIBI pasnena (a3; TerioBoil 3¢ddex;
W3MEHEHHE CTEMEHEW OKHUCICHMS aTOMOB, WCIIOJIb30BaHHE KaTalW3aTopa; HaIpaBJiCHHUE
mporekanusi). CKOPOCTh XHMHUYECKHX peakuuil u (hakTopbl, Biusiomme Ha Hee. OOpaTuMocCTb
XUMHNUYECKHUX peaKuHﬁ u CHOCO6BI CMCHICHUA XUMHWYECKOT'O PAaBHOBECHU .

IIpocTeie u cnoxkHbie BellecTBAa. MeTamibl 1 HEMETAJUIbL. [ €HETHYEeCKHUE PSAAbl MeTallla,
HEMeTallla U TepexomHoro Metamia. OKCHABI U THAPOKCUAB (OCHOBAaHUS, KHCIOTHL, aM(OTEpHbIE
THIIPOKCHIIBI), conu. VX cocTaB, kiaccupukanus U oOlre XMMUIECKUE CBOWCTBA B CBETE TEOPHH
ANEKTPOIIUTHIECKOHN TUCCOITUAITHH.

TemaTnueckoe NJIAHNPOBAHNE

Ne | Ha3zeanue memul Obuyee B mom yucne
Kojtuuecmeo npakmu4eckux
uacoe padom

8 kaace

1 | BeeneHue 7 1

2 | ATOMBI XUMHYECKHX JJIEMECHTOB 9

3 | [IpocTeie BemiecTBa 6

4 | CoequHEHUSI XUMHUUYECKAX DIIEMEHTOB 15 1

5 | M3MeHeHus, mpOUCXOIIIUe C BEIIECTBAMHI 13 1

6 | PactBopenue. PactBopsl. CBoiicTBa pacTBOpOB 16 1

AIIEKTPOIIUTOB
7 | O6o06marolee MOBTOPSHKE 1
TIpoMexxyTouHasi arTectaius 1
HToro 68 4
9 kaacc
1 | Beegenne. Obmias xapakTeprUCTHKa XUMHUYECKHUX 10
3JIEMEHTOB M XMMHYCCKUX PEAKIIHH.
Ilepuoaunueckuii 3akoH u [lepuoauueckas cucrema
xuMmudeckux snemeHToB JI. 1. Meneneesa

2 | Meramnsl 14

3 | Ilpaktukym 1. CBolcTBa COeIMHEHUN METAIIIOB 2 2

4 | Hemerasmibl 25

5 | Ilpaktukym 2. CBOlCTBa COeIMHEHUH HEMETANIOB | 3 3

6 | O0oO6IIEeH e 3HAHUI 110 XMMUH 33 KypC OCHOBHOM 11

nikoubl. IToaroroBka K rocyjapcTBEHHOW HTOTOBOM




arrecraruu (IT'NMA

TIpomesxyTouHast aTTecTanus 1
Hroro 66 5
Bcero 134 9
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