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Ilnanupyemblie pe3yJbTaThbl OCBOCHHUN Y4eOHOr0 MaTepualia
10 HEOPraHUYECKO XUMUH.

IIpenMeTHbIE pe3yJIbTATHI 00y4YeHHU.
VYuamuiicss JOMKEH YMETh:

HCTIONB30BATh MPU XapPaKTEPUCTUKE BEMIECTB MOHITHS: €aTOM», «MOJIEKYJIa», KXXUMHUUECKHH 3JIEMEHT,
KXUMHUYECKHH 3HAK, UM CHMBOJI», KBEIIECTBOY, KIPOCTOE BEIIECTBOY, KCIOKHOE BEIIECTBOY, KCBOMCTRBA
BEIIIECTBY, KXXUMHUECKHE SBICHUSIY», KPUIUUECCKHE ABICHUI», «KOIDDUIIHEHTHI», KHHICKCHI»,
OTHOCHTEIBHAS aTOMHAs Macca», KOTHOCHTEIbHAS MOJICKYIIAPHAsI MAaCCca», KMacCoBast OIS dJIEMEHTa Y,
3HATB. MPEAMETH U3YUEHUS €CTECTBEHHOHAYYHBIX JAUCIUILIMH, B TOM YHCIIE XUMHUH, XHMHYECKIE
cumsonsl: Al, Ag, C, Ca, Cl, Cu,Fe, H, K, N, Mg, Na, O, P, S, Si, Zn, ux Ha3BaHUS 1 TIPON3HOIIECHHE;

KJIACCU(pUIMPOBATDH BEIIECTBA [0 COCTABY HA MPOCTHIE U CJIOKHBIE, Pa3JInyaTh: TEIA U BEIECTBA;
XUMHYECKUH 3JIEMEHT U IPOCTOE BEIISCTBO; OMMCHIBATh: (POPMBI CYIIIECTBOBAHUS XUMUYECKUX
351eMeHTOB (CBOOOIHBIE ATOMBI, TIPOCTHIE BEIIECTBA, CI0KHBIE BEIIECTBA); TAaOIMUHYIO (HOopMy
[Teprommaeckoil cucTeMbl XUMUYIECKIX 3JIEMEHTOB; TIOJIOXKEHUE diieMenTa B Tadimie J1. 1. Menneneesa,
WCTIONB3YS MTOHSTHUS «IIEPUOI», KTPYIIIa», KIIIaBHAS MOATPYIIIa», KII000YHAs MTOATPYIIA», CBOMCTBA
BEIIECTB (TBEPABIX, )KUIKUX, Ta3000pa3HBIX);

OOBSICHATH CYIHOCTh XUMUYCCKHUX SIBIICHHUH (C TOUKH 3PEHUsSI ATOMHO-MOJIEKYJIIPHOTO YICHHS) U UX
MPUHIUITHAIIBHOC OTJIIMYUE OT (1)I/ISI/IT-ICCKI/IX HBHCHHﬁ; XapaKTepI/ISOBaTI): OCHOBHBIC€ METOJbI U3YUYCHUS
€CTECTBEHHBIX TUCHMIUINH (HaOJIOIeHNE, SKCIIEPUMEHT, MOIETHUPOBAHHME); BEIIECTBO IO €r0
XUMHUYECKOH (hOpMyITie COrNIAaCHO MIaHY: KaueCTBEHHBIN COCTaB, THIT BellecTBa (IIPOCTOE HITH CIIOKHOE),
KOIIMYECTBEHHBIN COCTaB, OTHOCHTEIBLHAS MOJIEKYJISIpHAS Macca, COOTHOIIIEHU € MacC 3JIEMEHTOB B
BEII[ECTBE, MACCOBBIE JIOJTU 3JIEMEHTOB B BElIeCTBE (JIJIs1 CIIOKHBIX BEIIECTB); POJIb XUMHUH
(MOMOKUTETBHYIO U OTPHUIIATEIBHYIO) B KH3HU YEIOBEKA, apryMEHTHPOBATH CBOE OTHOIIICHU € K ATOH
npobieme;

BBIYUCIISATH OTHOCUTENBHYIO MOJIEKYJISIPHYIO Maccy BEIECTBA U MAaCCOBYIO JIOI0 XMMHUYECKOTO JIEMEHTA
B COCIUHEHUSX; MPOBOJUTH HAOIO/ICHUSI CBOMCTB BEIIECTB U SIBIICHUH, MPOMCXOMSAIINX C BEIIECTBAMH,
coOTI0MaTh TIPaBUjIa TEXHUKH 0€30ITaCHOCTH TIPH MPOBENCHNN HAONIOAEHUH 1 1a00paTOPHBIX OIMBITOB;

HCIOJIB30BATh IIPU XapPAKTEPUCTUKE aTOMOB TOHSTHUS: KIIPOTOH», «HEUTPOH», «3JEKTPOH», «KXUMHUYECKHUIT
JIEMEHT», €MacCOBOE YUCIIO», KU30TOI», «3JIEKTPOHHBIN CIOW», «9HEPreTUYECKUN ypOBEHbBY,
«3JIEMEHTBI METAJIJIbI», <3JIEMEHTHI HEMETAJUIbI», IPU XapPaKTEPUCTHUKE BEIIECTB MOHATHUS HOHHAs
CBSI3b», KHOHBI», «KOBAJICHTHAs HEMOJSIPHAS CBSI3b», KKOBAJIEHTHAS MOJSIPHAS CBA3BY,
«OIIEKTPOOTPHUIIATENBEHOCTEY», KBAJICHTHOCThY», KMETAJUINYECKAs CBSI3b»; OMUCHIBATH COCTAB M CTPOCHHE
aTOMOB 3JIEMEHTOB C MopsAKoBbIMU HoMepamu 1—20 B [lepronuueckoii cucreMe XUMHUYECKHX
anemenToB [I. M. MenneneeBa; COCTaBIATh CXEMBI PACIIPEAETIEHHS 3JIEKTPOHOB 10 3IEKTPOHHBIM CIIOSM
B JIGKTPOHHOM 000JI0UKE aTOMOB; CXEMbI 00pPa30BaHUS PA3HBIX TUIIOB XUMHUUECKOHU CBA3M (MOHHOM,
KOBAJICHTHOM, METAJLTMYECKON); 0OBSCHATh 3aKOHOMEPHOCTH U3MEHCHUS CBOMCTB XMMHYECKUX
AIIEMEHTOB (3apsIIOB sIJIep aTOMOB, YMCIIA JICKTPOHOB HA BHEIIIHEM 3JIEKTPOHHOM CII0€, YHCIIO
3aIOHSIEMBIX JIEKTPOHHBIX CJIOEB, PAJIYC aTOMa, JJIEKTPOOTPHLATENbHOCTD, METAIIINYECKIE U
HEMETAJIIMYEeCKHE CBOMCTBA) B MEpUOaxX U rpymmnax (aBHbIX MOArpymnmnax) [lepruoaunaecKkoil CHCTEMBI
xuMudeckux aieMeHToB 1. Y. MenzeneeBa ¢ TOUKH 3pEeHUsI TEOPUU CTPOEHMS aTOMa; CPaBHUBATh
CBOICTBa aTOMOB XMMHYECKHUX 3JIEMEHTOB, HAXOASLINXCS B OHOM IIEPUOAE MM TJIABHOW MOATPYIIIIE
Ileproanueckoii cucrembl xuMuueckux 3emeHToB 1. M. Menneneesa (3apsaoB siiep aTOMOB, YHACHA
3JIEKTPOHOB HA BHELIHEM 3JIEKTPOHHOM CJIO€, YU CIIO 3allOJIHIEMBIX 3JEKTPOHHBIX CIIOEB, PalnyC aToMa,
AIIEKTPOOTPHUILIATEIBHOCTD, METAJUINYECKHE M HEMETAJLTNUECKHEe CBONCTBA);

JIaBaTh XapaKTEPUCTUKY XUMUYECKUX DJIEMEHTOB 110 UX MONOKEHUIO B [lepruoanueckoi cucreme
xuMudeckux smemeHToB 1. Y. MenaeneeBa (XUMUUECKHUNA 3HAK, TIOPSAKOBBIA HOMED, TIEPUO, TPYIINA,



MoArpyIia, OTHOCUTCIIbHAsA aTOMHAA Macca, CTPOCHUEC aTOMa — 3apAa]q ssApa, YUCJI0 IIPOTOHOB 1
HeﬁTpOHOB B 44p¢, 061uee YHCJIO0 JJICKTPOHOB, PACIIPEACICHUC 3JICKTPOHOB 11O 3JICKTPOHHBIM CJ'IOSIM);

ONpEeTATh THII XUMAYECKOH CBSI3U 0 OpMYIie BElleCTBa, MPUBOAUTE MPHUMEPHI BELIECTB C Pa3HBIMH
TUTIAMH XHMHUYECKOH CBSI3H; XapaKTepH30BaTh MEXaHU3MbI 00pa30BaHMUs KOBAJIEHTHOW CBS3U
(oOMeHHBIN), NOHHOM CBSI3H, METAJUTMUECKON CBSI3H; YCTaHABIMBAThH IPUYNHHO-CIICICTBEHHBIC CBS3H:
COCTaB BEIIECTBA — THIT XHMUYECKOH CBSI3H; COCTABIIATH (POPMYJIbI OMHAPHBIX COSAMHEHHM 11O
BaJICHTHOCTH, HAXOJUTh BAJIEHTHOCTH JIEMEHTOB 10 JOpMysie OMHAPHOTO COCANHEHHUS ; ; MCIIOIb30BaTh
IIPU XapAaKTEPUCTHUKE BEUIECTB IIOHATHSI: «METAJIIBI», «IIJIACTUYHOCTB», «TEILIIONPOBOIHOCTD Y,
«QJIEKTPOIPOBOJHOCTEY», KHEMETAILIBIY, «aJUIOTPOIHUS», «AJJIOTPOIIHbIE BUIOU3MEH EHUS, WIN

Mo (UKaUK», ONUCHIBATH MTOJIOKEHUE DIIEMEHTOB METAJUIOB M AJIEMEHTOB HEMETAJUIOB B
[Neproanyeckoii cucreMe xumudeckux dnemeHToB J[. 1. MeneneeBa; kiaccupuIupoBaTh MPOCThIC
BEIIECTBA HA METAJUIBI U HEMETAJUIbI, 3JIEMEHTBI;

OIpeeNATh MPUHAIEKHOCTh HEOPIraHMUECKUX BEIIECTB K OJJHOMY U3 M3YUYEHHBIX KJIACCOB — METaJIIBI
Y HEMETAJIJIBI; T0Ka3bIBaTh OTHOCHUTENBHOCTD JIEIEHUS TIPOCTHIX BEIIECTB HA METAJUIbI U HEMETAIBL;
XapaKTepr30BaTh o0IIMe Gpr3nyeckre CBONCTBAa METAJIIOB, YCTAHABIMBATH NPUUYNHHO-CIIE/ICTBEHHBIC
CBSI3M MEXKJLy CTPOEHHEM aTOMa U XMMHUYECKOM CBSA3bIO B IIPOCTHIX BEIIECTBAX — METAJUIaX U
HeMeTaJuIax; 00bSCHITh MHOrooOpa3ue MPOCTHIX BEIECTB TAKUM (PAKTOPOM, KaK aJuIOTPOITHS;

OIMKCHIBATH CBOMCTBA BellecTB (Ha MpUMepax MpOCThIX BEIIECTB — METAJUIOB U HEMETAJIOB); COOJTI0IATh
MpaBuja TEXHUKN OE30MMaCHOCTH MPH MPOBEAESHNN HAOMIOACHUH U 1Ta00paTOPHBIX OIMBITOB;

WCTIONIL30BATh MPU PEIICHUU PACUETHBIX 3a71a4 IMOHSTHS: KKOJINYECTBO BEIIECTBA», KMOIIbY», «ITOCTOSTHHAS
ABorazipo», KMoJIsIpHasi Macca», KMOJISIPHBIH 00bEM ra30B», KHOPMAIILHBIE YCIIOBHS»; IPOBOJUTH
pacuersl ¢ UCIIOIb30BAHUEM TTOHSATHIA: «KOTMYECTBO BEIIECTBA», KMOJISIpHAS Macca», «MOISPHBIN 00beM
ra3oB», KIOCTOSTHHAsI ABOraJipo»; UCIIONbh30BATh IPU XapaKTEPUCTUKE BEIECTB TTOHATHS: «CTEICHb
OKHUCIICHVSI», «BAJIGHTHOCTBY», KOKCUJIBI», KOCHOBAHUSI», CIIEIOYN», KKa4CCTBCHHA ST PEAKIIHSI,
KHHJIMKATOPY», KKHCIOTHI», KKHCIOPOJICOIEPIKANHE KUCIOThI», «OECKUCIOPOIHBIE KUCITOTHI»,
KUCIIOTHAS Cpefiay, IIeIOYHAs cpefiay, KHelTpaabHas cpena», «ikana PH», «comu», «amopdHbie
BEIIIECTBA», KKPUCTAJITNYECKHU € BEIIECTBAY, KKPHCTAIMYECKAs PEIIeTKa», KHOHHASI KPUCTAJTHIecKast
pelerka», «aToMHasi KpUCTAJITUIecKas peleTka», «MOJCKYIIpHas KPHCTATHYECKAs PelIeTKa,
«METaJTUIecKasi KpUCTAJUTNIeCcKas pelieTka», KCMeCH»; KIacCu(QUITUPOBAThH CIOKHbBIC HEOPTaHUYECKH e
BEIIIECTBA 10 COCTABY HA OKCHJIbl, OCHOBAHHSI, KUCIIOTHI ¥ COJIM; OCHOBAHUSI, KUCIIOTHI M COJIH I10
PacTBOPHMOCTH B BOJIE; KACJIOTHI IO OCHOBHOCTH U CONIEPIKAHUIO KUCIIOPOJIA,;

ONpPEeNATh MPHHAIISKHOCTh HEOPIAHUUECKHUX BEIIECTB K OAHOMY U3 U3Y4CHHBIX KI1acCOB (OKCHIbI,
JIETy9r e BOIOPOIHBIE COSTMHEHUS, OCHOBAHMS, KHCIIOTHI, COIN) 1O (hOpMYIIe; OMHUCHIBATH CBOWCTBA
OTJENBHBIX MPEICTAaBUTEICH OKCUIOB (Ha TPUMEPE BOJIBI, YIIIEKUCIIOrO Ta3a, HeraleHoi U3BeCTH),
JIETYYHX BOJOPOAHBIX COCMHEHHH (Ha PHMepe XJIOPOBOOPO/a U aMMHUAaKa), OCHOBAaHHI (Ha IIpHUMepe
TUAPOKCHIOB HATPHS, KaJIUs U KaJbIKs), KUCIOT (Ha MpUMepe CepHOI KUCIIOThI) U coleil (Ha mpuMepe
XJIOpHUIa HATpHsl, KapOoHAaTa KaibIus, GochaTa Kalblus); COCTABIATH (OPMYIIbI OKCHIO0B, OCHOBAHHUH,
KHUCIIOT U COJIel 1O BaJICHTHOCTSIM M CTEIICHSIM OKHCIICHUS JIEMEHTOB, a TAakKe 3apsiiaM HOHOB,
yKa3aHHBIM B TaOJIUIIE pAaCTBOPUMOCTH KHCJIOT, OCHOBAHUH U COJEH; COCTABIATH Ha3BaHMS OKCHIIOB,
OCHOBAHUH, KUCIIOT U COJIeH; CPaBHUBATh BaJICHTHOCTh U CTEIIEHb OKUCIICHUS; OKCUIbI, OCHOBAHUS,
KUCIIOTHI U COJTH TI0 COCTaBY; MCIIONB30BATh TAOIHILy PAaCTBOPUMOCTH JUIS ONPE/ICIEHUSI pAaCTBOPUMOCTH
BEIIECTB;

YCTaHaBJIMBATh I'CHCTUYICCKYIO CBA3b MEKAY OKCHUIOM U THAPOKCUIOM U Ha060p0r; MNIPpUIUHHO-
CJICACTBCHHBIC CBA3U MCKAY CTPOCHUECM aTOMA, XHUMHYECKOHU CBS3BIO U THIIOM KpHCTaHHH‘I@CKOﬁ
PCHICTKN XUMUYICCKUX COGHHHGHHﬁ; XapaKTCpU30BaATb ATOMHBIC, MOJICKYJIIPHBIC, HOHHBIC
MCTANIMYCCKU € KPUCTAIUIMYECCKUE PEIICTKU, CPEAY pacTBOpa C IIOMOIIBIO IIKAIbI pH, IMpUBOAUTH
MNPpUMEPLI BCHICCTB € PA3HBIMH TUIIAMU KpPICTaJIJIH‘leCKOﬁ PEIICTKH, IPOBOAUTH Ha6J'HO,Z[6HI/I$I 3a
CBOMCTBAMH BCIICCTB U ABJICHUAMHU, IPOUCXOOAIIMNMU C BEIICCTBAMH,



HCCIIEOBATh CPEAY PACTBOPA C MOMOIIBIO HHAUKATOPOB; SKCIIEPUMEHTANIBHO Pa3InyaTh KUCIOTHI U
LIENIOUH, MONb3YACh HHANKATOPAMH; UCIIONB30BATh PU PEIICHUHN PACUCTHBIX 3a/1ay MOHATUS «MacCOBast
JIOJISI 3JIEMEHTA B BEIIECTBEY», «MaCCOBas JIONS PACTBOPEHHOI'O BEIIECTBA», «O0beMHas JA0JS
ra3000pa3HOro BEIIECTBa»; MPOBOUTH PACUETHI C UCTIOJIE30BAHUEM ITOHSATUH «MaccoBasi IO 3JIEMEHTa
B BEIIECTBE», KMACCOBAasl J0JII PACTBOPEHHOI'O BEIIECTBAY, «00bhEMHAs JIOJS Ia3000pa3HOro BEIecTBaY;
HCIIONB30BATh IIPHU XapaKTEPUCTUKE BEIIECTB MOHITHS: «IUCTUIUIIITUSA», «IIEPEroHKa»,
KKPUCTAJUTH3AIUAY, «BBIIIAPUBAHUEY, «DUIBTPOBAHUE», KBO3TOHKA, WM CYOJUMAIUA», KOTCTAaUBaAHUEY,
«IEHTPU(DYTUPOBAHUEY», KXUMHUECKAS PEAKIUI», KXXUMHUUCCKOE YPAaBHCHUEY, KPCAKIIMH COSTUHCHHSI»,
KPEAKIUU PA3JIOKCHUS», KPEAKIIMH OOMEHA», KPEaKIUH 3aMEIICHUS», «PEaKIIMKH HEHTPaTH3aI[m»,
«QK30TEPMUYECKHUE PEAKIIUI», «IHOTEPMHUUECCKHUE PEAKIIUNY», «PEAKIIUU TOPEHUI», KKaTaIH3aTOPBI»,
«(hepMEHTBI», KOOpPaTHMbIC PEAKIIUUY, KHEOOPATUMBIC PEAKITUN», KKATATUTUICCKUAC PEAKIIMI,
KHEKATATUTHYECKU € PEAKITUN», «PsIT AKTUBHOCTA METAJUIOBY», «THAPOIU3Y,

YCTaHaBJIWBATh MPUUMHHO-CIICACTBCHHLIC CBA3U MCKIY (1)I/I3I/I'-IGCKI/IMI/I CBOMCTBAMU BCIICCTB U
CITI0CO00M pasacicHud CMeceﬁ; OOBSCHSITH 3aKOH COXpaHCHHA MAaCChI BCIICCTB C TOYKU 3PCHUSA aTOMHO-
MOJICKYJISAPHOI'O YYCHU A, COCTABJIATh YPABHCHUA XUMHUYCCKHUX peaKuMﬁ Ha OCHOBEC 3aKOHA COXpaHCHHA
MAacCChI BEIIECTB, ONMCHIBATH PCAKIIMH C IIOMOIBIO €CTECTBECHHOI'O PYCCKOI'O SI3bIKA M sI3bIKA XHUMUH,

KJIaCCI/I(i)I/IHI/IpOBaTB XUMHUYCECKU € pCaKIH 110 YUCITY U COCTaBY MCXOJHBIX BEIICCTB U IPOAYKTOB
peakiuy; TerioBoMy 3G (GeKTy; Ha IPaBJICHUIO MPOTEKaHUS PEAKIUH; YIaCTHIO KaTaln3aTopa,;
KCII0JIb30BaTh TAOJIMILy PACTBOPUMOCTH ISl ONPE/IE CHHSI BO3MOXXHOCTH MPOTEKAHUs Peakiuii oOOMeHa;
AIIEKTPOXUMUYECKHUI PsiJl HAPSDKEHU I (AKTUBHOCTH) METAJIIOB JIJIsI OITPEIE CHUsI BO3MOXKHOCTH
MIPOTEKAHUS PEaKITNii MEeKIy MeTallaM{ U BOIHBIMHU PacTBOPAMH KUCJIOT M COJIeH; HAOII0AaTh U
OIMHUCBIBATH MMPU3HAKU U YCIIOBHUA TCUCHUA XUMUYCCKHUX peaKquI, J¢€i1aTh BBIBOABI HA OCHOBAHWH aHaJIN3a
HaOJTIOICHHH 3a DKCIIEPUMEHTOM;

MIPOBOANTH PACUCTHI 110 XUMHYECKAM YPaBHCHHUSAM Ha HAXOXKICHUE KOJIMYECTBA, MACChI FJIM 00BheMa
MIPOIYKTa PEAKITUH 10 KOMMYECTBY, MAaCcCe MIIH 00hEMY MCXOITHOIO BEMECTBA; C HCIIOE30BAHUEM
TOHSTHS «JI0JISI», KOTJ]a UCXOAHOE BEIIECTBO JJAHO B BUJIE PACTBOpa C 3aJ]aHHOM MacCOBOM Jomein
PacTBOPEHHOT O BEIECTBA HUJIH COACPIKHUT OIP CACTICHHYIO OO TIPHUMECEH;

obparmiarbes ¢ 1abopaTOpPHBEIM 000PY/IOBAaHMEM M HarpeBaTEbHBIMH MPHOOPAaMHU B COOTBETCTBHH C
MPaBUJIAMH TEXHUKU OE30MACHOCTH; BBIMOMHSITH MPOCTEHUIIIHE IPUEMBI paOOTHI € JIA00OPATOPHBIM
000pyoBaHUEM: Ta00pATOPHBIM INTATUBOM; CIUPTOBKOW; HAOIIOIATh 32 CBOWCTBAMHU BENIECTB U
SIBIICHUSIMHY, TTPOHCXOMISIIMMH C BEIIECTBAMH; OMUCHIBATh XUMUYECKHI SKCIIEPUMEHT C TTIOMOIIBIO
€CTECTBEHHOr0 (PYCCKOro MJIM POIHOrO) sI3bIKA M A3bIKA XUMUH; EIATh BBIBOIBI 110 PE3yIbTaTaM
MPOBEICHHOT 0 SKCIIEPUMEHTA; TOTOBUTH PACTBOPHI C OMPENENICHHON MacCOBOM JIONeil pacTBOP CHHOT'O
BEIIIECTBA; MPUTOTOBUTH PACTBOP U PACCUUTATH MACCOBYIO JIONIO PACTBOPEHHOIO B HEM BEIICCTBA,
HCTIONTB30BATh MPU XaPAKTEPUCTUKE MPEBPAIICHUI BEIISCTB MOHATHUS: KPACTBOPY», «3JEKTPOIUTHICCKAS
TICCOLTHAITHS, «QIIEKTPOIHTHI», KHE dJIEKTPOIUTHI», KCTEMEeHb JUCCOMHAIIINNY», «CHIbHBIC
ANEKTPOIUTHI», KCIIA0bIE JIEKTPOIUTHI», KKATHOHBI», KAHUOHBI», KKUCIIOTBI», KOCHOBAHUSY, «COIH»,
«HOHHBIE PEAKI[HY», KHECOIE00Pa3yIONINEe OKCHJIBI», «COIE00pPasyroOIne OKCHIIBI», KOCHOBHBIE OKCHIBI,
KHACTOTHBIE OKCHJIBI», «CPEIHUE COINY», «KUCIIBIE COIM», KOCHOBHBIC COM», «T'€HETHUYECKUN PSAI»,
«OKHCIIMTEIbHO-BOCCTAHOBUTEIBLHBIE PEAKIIMHY», KOKMCIIUTENDY, KBOCCTAHOBHUTENbY», KOKHCIIEHHUEN,
«BOCCTAHOBJICHHEY; OMKCHIBATH PACTBOPECHHE KaK PU3UKO-XMMHUYESCKUI TIPOIECC; HILTFOCTPUPOBATh
MPUMEPaMK OCHOBHBIE TTOTIOKECHHSI TEOPUHU DJIEKTPOIUTHUECKON TUCCONUALINHN; TeHETHYECKYIO
B3aHMOCBSI3b MKy BelIeCTBAMHU (ITPOCTOE BEIIECTBO — OKCU — THAPOKCH — COJIb);

XapaKTCpU30BaATh 06H_II/I€ XHMHUYECKUE CBOMCTBA KMCIOTHBIX 1 OCHOBHBIX OKCH 0B, KHCJIOT, OCHOBaHUM U
COIIeH ¢ HO3PILIPIﬁ TCOpHUU 3JI€KTpOJII/ITH‘{€CKOﬁ JAUcconManyu, CyllHOCTh 3H6KTpOHPITPI‘I®CKOI>'I
JUucconrannu BEIIECTB C KOBaJICHTHOH HOJI?IpHOﬁ 1 HOHHOM XUMHYECKOU CB3bI0,; CYIITHOCTh
OKHCIIUTCIbHO BOCCTAHOBUTECIBHBIX peaKuHﬁ; MIPpUBOAUTH NPUMCEPBI p%KL{Hﬁ, MOATBCPIK AAOIIUX
XHMHUYECKHE CBOMCTBA KHUCIIOTHBIX i OCHOBHBIX OKCH 0B, KHMCJIOT, OCHOBaHUM U coneﬁ; CyHieCTBOBAHUC
B3aMMOCBS3H MCXKIY OCHOBHBIMM KJIaCCaMH HCOPTAHUYCCKUX BEIICCTB,



KJIACCU(UITUPOBATH XUMHUECKHUE PEAKITUH 110 KA3MEHEHUIO CTCIICHEH OKHMCIICHUS JIEMEHTOB,
00pa3yIoNMX PearupyroIIUe BEIIECTBA»; COCTABIATh YPABHEHUS HJICKTPOIUTHYECCKON JUCCOIHAIINH
KHCJIOT, OCHOBAHUU U COJIEH; MOJEKYIISIPHBIE, TIOTHBIE U COKPAIICHHBIEC HOHHBIC YPABHEHUS PEAKIIUil C
Y4aCTUEM DJIEKTPOIUTOB; YPaBHEHUSI OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIUN, UCIIOIB3YS METOT
3JIEKTPOHHOIr0 OajlaHca; ypaBHEHHS Peakiliii, COOTBETCTBYIONIUX MOCIEIOBATEIBHOCTH («IISTOYKE)
MIpEBpAIICHUN HEOPTaHUYECKUX BEIECTB PA3IMYHBIX KJIACCOB;

OIIPEAEIATh OKUCIUTENb U BOCCTAHOBUTEND, OKUCIIEHUE U BOCCTAHOBIIEHUE B OKUCIUTEIBHO
BOCCTAHOBMTEIIBHBIX PEAKIUAX; YCTAHABIUBATH IPUUUHHO-CIIEIACTBEHHBIE CBSI3U: KJIACC BEIECTBA —
XHUMHYECKHE CBOWCTBA BEIIECTBA; HAOMIONATh 1 OMHUCHIBATH PEAKIINU MEKY DJIEKTPOIUTAMH C TOMOIIBIO
€CTECTBEHHOr0 (PYCCKOr0 MJIH POJHOIO) SI3bIKA U SI3bIKA XUMHH; TIPOBOIUTH OMBITHI, OATBEPIKAAIOIIH €
XUMUYECKU € CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKUX BEILECTB.

Conep:kaHue nNporpaMmbl yueoHoro Kypca 8 kiacca (2 yaca)
Beenenue (5 4)

[Ipenmer xumun. MeToap! TO3HAHNS B XUMHH: HAOIIOZCHNE, SKCIIEPUM EHT, MOISTUpOBaHue. VIcTOIH KK
XUMHYECKON MH(OpMAIIUH, ee MONTyICeHHE, aHAJIU3 U IPSICTaBICHUE €ro pe3yabTaToB. [IoHsATHE O
XUMHYECKOM dJIEMEHTe U (popMax ero CylieCTBOBaHUS: CBOOOIHBIX aTOMaX, IIPOCTHIX U CIOKHBIX
BEIIIECTBAX.

[IpeBpamenus BemecTB. OTINYIHE XUMAIECKUX PEAKIIUNA OT GU3NUECKUX SIBJICHUHA. Poibh XuMuH B )KH3HU
germoBeka. XeMOopHIusI U XeMog 0OHsI.

Kpatkue cBenennst u3 HCTOpUY BOSHUKHOBEHUS U PA3BUTHS XUMUU. POITb OT€UeCTBEHHBIX YIEHBIX B
CTaHOBJICHWW XUMHYECKOH Hayku — paborsr M. B. JlomonocoBa, A. M. byrneposa, JI. 1. Menneneesa.

XUMHYeCKasi CHMBOJIMKA. 3HAKM XMMUYECKUX 3JIEMEHTOB U IIPOUCXOXKACHUE X HAa3BaHUM. XMMUYIECKHE
¢dopmynsl. Manekcsl u ko3 uunentel. OTHOCUTENBHBIE AaTOMHAS K MOJIEKYJIsipHas Macchl. [IpoBenenue
pacueTroB MaccOBOM JAOJM XUMHYECKOTO 3JIEMEHTA B BEILIECTBE HA OCHOBE €r0 (hOPMYJIBL.

[leprnommueckast cucrema xumudeckux anemeHToB [l. 1. MenzeneeBa, ee cTpykTypa: Majibie u OoibIIHe
MepHOAbI, TPyNIIbl ¥ HoArpynmnsl. Ileproguueckas cuctema Kak CIpaBOYHOE ITOCOOME TSI ITOTYY EHUS
CBEIEGHUH O XMMUYECKHUX JIEMEHTAX.

Hemonctparmu. 1. Monenu (mapocrepykresbie u Ctioapra—bpurieda) pasauyHbIX MPOCTHIX U CIOKHBIX
BeriecTB. 2. Komeknus cTekIssHHON XUMIYecKol mocyabl. 3. Komekius MaTepralioB u U3Aeuid U3 HUX
Ha OCHOBe aroMuHMS. 4. B3anmopelicTBie MpaMopa ¢ KHCIIOTOW W TTIOMYTHEHHE U3BECTKOBOI BOJIBI.

Jlabopatopusle onbIThl. 1. CpaBHEHHE CBOHCTB TBEPABIX KPUCTATMUYECKHUX BEIIECTB U PACTBOPOB. 2.
CpaBHeHHME CKOPOCTH HCHApEeHuUs BOAbI, OIEKOJIOHA M ITUIIOBOTO CIIUPTa ¢ (PUIBTPOBAILHON OyMard.

Tema 1. Arombl xumudeckux 3aemeHToB (10 1)

ATOMBI KaK (bopMa CYHIECTBOBAHUA XUMUYCCKUX 3JICMCHTOB. OcCHOBHEIE CBCACHUSA O CTPOCHUH aTOMOB.
I[OKa3aTeJ'IBCTBa CJIOXXHOCTH CTPOCHUA aTOMOB. OnbIThI Pesep(bop;[a. HﬂaHerapHaﬂ MOJCIIb CTPOCHUA
aroMa. CocTaB aTOMHEIX AACP. IMIPOTOHHI, HeflTpOHBI. OrHocuTenbHas aTOMHas Macca. B3anMocBs3b



MOHSTHH KIIPOTOH», ((HCIZTpOH», «OTHOCHUTEJIbHAS aTOMHas Macca». MI3MeHeHne uncia IIPOTOHOB B AJp¢C
aToMa — 06pa3OBaHI/IC HOBBIX XUMHYCCKHUX 3JICMCHTOB.

H3MmeHenue yncia HCﬁTpOHOB B AAp€ aTOMa — O6pa3OBaHI/IC HN30TOIIOB. COBpeMeHHOG OIpeAcICHUC
MOHATHS «XMMHYECKHM 351eMeHT». M30ToIbI Kak Pa3SHOBUAHOCTU ATOMOB OJHOI'O XUMHUYCCKOI' O
QJICMCHTA.

OnexTpoHbl. CTpoeHHNE 3JIEKTPOHHBIX YPOBHENH aTOMOB XMMHUECKUX 3JIEMEHTOB MaJIbIX IEPHO/I0B.
[ToHsATHE O 3aBEPIIEHHOM 3JIEKTPOHHOM YpOBHE.

Ilepuonnueckas cucrtema xumuieckux snemenToB . . MenaeneeBa u cCTpoeHUE aTOMOB —
(bM3HYUECKUI CMBICI MOPSAKOBOTO HOMEpa 3JIEMEHTa, HoMepa TPYIIbI, HoMepa niepronaa. M3meHenue
Yrcya JIEKTPOHOB Ha BHEITHEM 3JEKTPOHHOM YPOBHE aToMa XMMHUYECKOr0 3JIEMEHTa — 00pa3oBaHHe
TIOJIOKUTENBHBIX U OTPUIIATEIHHBIX HOHOB. VIOHBI, 00pa30BaHHBIC AaTOMAMHU METAJIJIOB 1 HEMETAJIJIOB.
ITpuurHBI U3MEHEHUS METAUIMYECKUX U HEMETAJUIMYECKUX CBOWCTB B MEpUOAAX U TPyMIax.
OO0pa3oBanue OMHapHBIX coenuHeHul. [ToHsTHE 00 HOHHOU CBsI3U. CXeMbl 00pa30BaHUs HOHHOW CBSI3H.
B3aumogelicTBrie aTOMOB 3JIEMEHTOB HEMETAIIJIOB MEXAY CO00 — 00pa3oBaHME IBYXaTOMHBIX MOJIEKYT
MPOCTHIX BemecTB. KoBaieHTHAs HEMOMsIpHAS XUMUYECKas! CBSI3b. DJIEKTPOHHBIEC M CTPYKTYpPHEIS

(hopmyIbI.

B3anmMoneiicTBre aTOMOB HEMETAJUIOB MEX Ty COO0H — 00pa3oBaHne OMHAPHBIX COCIIH CHII
HEMETAJUIOB. DJIeKTPOOTpHUIaTeNbHOCTh. KoBanenTHas monspHas cBsi3b. [IoHATHE O BaIEHTHOCTH Kak
CBOICTBE aTOMOB 00pa30BBIBaTh KOBAJICHTHBIE XUMUYecKHe cBsi3u. CocTaBienrne popMysn OMHAPHBIX
COEIMHEHUH 10 BaJIeHTHOCTH. HaxoxkieHne BaJleHTHOCTH 110 (hopMysie OMHAPHOTO COCTMHEHHUS.
BianMopelicTBre aTOMOB METAIIIIOB MEXKTY CO00H — 00pa30BaHUE METAIITMIECKIX KPUCTAIIIOB.
[TonsiTHIE O METATIINYECKOU CBSI3U.

JleMOHCTpaIu: MOAETN aTOMOB XUMHYECKUX dJIeMEHTOB, lleproanyueckas cucTeMa XUMHYECKHX
snemenToB JI. Y. Menneneesa (pazaudnsie GOpMBI).

JlabopaTopHble OnbITHL. 3. MojenupoBaHue IPUHITUIA JISHCTBUS CKAaHUPYIOIIEro MUKpocKkona. 4.
H3roroBnenne Moaeneil MojeKyn OMHAPHBIX COeMUHEHMH. 5. I3roToBIIeHN e MOJIENH, HILUTFOCTPUPYIOTIIEH
CBOMCTBAa METAJTINYECKON CBSI3U.

Tema 2. IIpocTeie BermecTBa (4 1)

ITonoxenue meraioB U HemeTasuioB B Ilepuonnueckoit cucreme XuMuueckux snementos /1. 1.
Menneneesa. Baxxneiiime mpocTeie BEMECTBA — MeTAIIIBI (3KEIE€30, aIFOMUHMIA, KaIbIIMii, MaTHHH,
HaTpui, Kammii). O0mme GpusnuecKkre CBONCTBAa METAJLIOB. BaXkHeliIme mpOoCThIe BEMECTBAa-HEM €TaILIH,
00pa3oBaHHBIE aTOMaMU KUCIIOPOZa, BOAOPO/A, a30Ta, cephl, hocopa, yriuepoaa. MomeKyabl MPOCTHIX
BEIIECTB HEMETAIUIOB — BOJIOPO/Ia, KHCIIOPOa, a30Ta, TasoreHoB. OTHOCHTENbHAS MOJIIEKYIISIpHAs Macca.
CrocoOHOCTh aTOMOB XMMHYECKUX JIEMEHTOB K 00Pa30BaHUIO HECKOIBKUX MPOCTHIX BEIIECTB —
aIITOTpONus. AJUTOTPOITHBIE MOIU(UKAIINN KUCIOpoaa, Gocdopa, ooBa.

Merannyeckue 1 HeMEeTaJNINIeCKHE CBOMCTBA MPOCTHIX BemecTB. OTHOCUTEIBHOCTD ATOTO MOHSTHUS.
Uucno ABoraapo. KommuectBo Bemectsa. Monb. MomnsipHas Mmacca. MonsipHbIi 00beM ra3000pa3HbBIX
BemiecTB. KpaTHble eMHULIBI H3MEPEHHsI KOTMYECTBA BEIIECTBA — MHJIUMOJIb U KHJIOMOJb,
MUJIMMOJSIPHAs U KWJIOMOJISIPHASI MacChl BEIIECTBA, MIIMMOJISIPHBIN M KHJIOMOJISIPHBIM 00BEeMBI
ra3o00pa3HbIX BellecTB. Pacuersl ¢ HCIOIb30BAaHUEM HOHITHH «KOJMYECTBO BEIIECTBAY», «MOJISIPHAS
Macca», <MOJISIPHBIA 00BEM ra30B», «UUCI0 ABOraIpo».

JleMoHCTpanuy: IOIy4eHrne 030Ha, 00pa3ubl OEI0ro 1 Ceporo oaoBa, 6enoro 1 KkpacHoro ¢ocgopa.
Hexoropsie MeTaibl 1 HeMeTaulbl ¢ KOJTMYecTBOM BeulecTBa 1 Momnb. MonsipHbIid 00beM ra3000pa3HbIX
BEILIECTB.

J'Ia60paT0pHHe OIBITEL. 6. O3HAKOMJICHUE C KOJIHCKI_[I/Ieﬁ MeTasaoB. 7. O3HaKOMIIEHUE C KOHH@KL{I/I@ﬁ
HEMCTAJIJII0B



Tema 3. CoenrHeHHs XUMHYECKHX 3JIeMeHTOB (13 )

Crenenb okucnenusi. CpaBHEHUE CTEEHU OKUCIIEHUS U BaJIEHTHOCTU. OmpeeneHne CTeneHn
OKHCJICHHSI DJIEMEHTOB B OMHApHBIX coequHeHusx. CocTaBieHrue GopMyst OMHAPHBIX COSAMHECHUHN, OOIITHIt
croco0 uX Ha3BaHMIl. bUHAPHBIC COCMHEHUS METAJIJIOB M HEMETAIIJIOB . OKCHUJIBI, XJIOPUIBI, CYIb(UIBI U
mp. CocraBnenue ux ¢popmyi. buHapHbIe COeIMHEHUS HEMETAIIJIOB. OKCHUJIBI, JICTYYHE BOIOPOIHbBIC
COCIMHEHUS, UX COCTaB U Ha3BaHUs. [IpefcTaBuTe OKCUIIOB: BOJA, YIVIEKUCIBIN Ta3, HeraeHas
u3BecTh. [IpeacraBurenu IeTy4yux BONOPOJHBIX COSTUHEHUN: XJIOPOBOJOPOI U aMMHAK.

OcHoBaHUs, UX COCTaB U Ha3BaHMs. PacTBopuMocTs oOcHOBaHUH B Bone. [IpencraBurenu menoyeii:
TUAPOKCUIBI HATPHS, Kanmus U Kanblud. [loHstre 00 MHIUKATOpaxX U Ka4eCTBEHHBIX peakiuiax. Kucmorsr,
UX cocraB U HazBaHus. Kiaccudukanus kucior. [IpencraBuTenu KUCoT: cepHasi, ColsHast, a30THasl.
IMoustre o mkaine kucnoraoctu (mkana PH). Msmenenne okpacku wHaAuKaTOopoB. Conn Kak
MPOU3BOJIHBIE KUCIIOT U OCHOBAHUM, UX COCTAaB U Ha3BaHUs. PacCTBOPUMOCTH COJIEN B BOJIE.
[pencraBurenu coneli: XJaopu HATpHs, KapOoHAT U PocdaT KambIus. AMOp(QHBIC U KPUCTATUINIECKHE
BEIIECTBA.

MexMonekynsapHble B3aUMOAEHCTBHUS. THITBI KPUCTAIIIMYECKUX PEIIeTOK. 3aBUCUMOCTh CBOICTB
BEILECTB OT TUIIOB KPUCTAJUIMYECKUX PELLETOK.

Umctele BemecTBa u cMecd. [Ipumepsl )KUIKNX, TBEPIBIX U Ta3000pa3HbIX cMecell. CBOMCTBA YHCTBIX
BemiecTB 1 cMeceil. MIx coctaB. MaccoBast 1 00beMHast T0JIM KOMITOHEHTa cMecH. Pacuersl, CBsI3aHHBIE C
HCIIOJIb30BAHUEM MOHATHUS «II0JIS».

Hemonctparmmu. O0pasisl OKCUI0B, KUCJIOT, OCHOBaHUH U coiell. Momenn KpruCTauTMIeCKIX
pelIeTOK XJIopHuaa HaTpHsl, anmmasa, okcuaa yriaepona (1V). KucinorHo-1enounbie HHIXKATOPbI,
M3MEHEHHE UX OKPACKHU B Pa3JIMUHbIX Cpelax. Y HUBEPCAIbHbIA HHIMKATOP U U3MEHEHHUE €0 OKPACKU B
pazmmuabix cpenax. Illkana pH.

JlaGopatopHbie onbIThL. 8. O3HaKOMIICHHE ¢ KOJIEKIIHEH OKcua0B. 9. O3HaKOMIIGHHE CO CBOMCTBAMU
ammuaka. 10. KauecTBenHas peakius Ha yriiekucibii ras. 11. Onpenenenrue PH pacTBOpOB KUCIIOTHI,
menoun ¥ Boabl. 12. Onpenenenrie PH TMMOHHOrO ¥ SI0JI0YHOTO COKOB Ha cpe3e mioaoB. 13.
O3zHakomITeHH € ¢ Kolmeknued comeil. 14. O3HaKOMIICHHE C KOJIEKIMEH BEIIECTB C pa3HBIM THIIOM
KPHCTAJUTHYECKON pemerkn. M3roTopieHne Mojeneld KpucTauimdeckux pemreTok. 15. O3HakoMieHue ¢
00pa3IioM rOpHOH TTOPOJIEI.

Tema 4. I3meHeHus, IPOUCXOSIIHE ¢ BemecTBaMu (124)

[onsiTue siBiIeHNH, CBSI3aHHBIX C H3MEH CHUSIMH, IIPOUCXOIAIIMME C BEIIECTBOM. SIBJIEHMSI, CBA3aHHBIC C
M3MEHEHHEM KPUCTAJUTMYECKOrO CTPOSHHUS BEIIECTBA MIPU IIOCTOSIHHOM €r0 cocTaBe, — (hru3nvecKue
siBrieHus. Or3ndecKue SBICHUS B XUMHUH. TUCTUIUIILMS, KPUCTAUIN3aLKs, BBITIAPUBAHNE U BO3TOHKA
BEIIECTB, PUIBTPOBaHMUE U LIEHTpU(]YrupoBanue. SIBieHus, CBA3aHHbIE C U3MEHEHNEM COCTaBa BEILECTBA,
— XUMUYecKHe peakuuu. [Ipu3Haku U ycaoBus NpoTeKaHUsI XUMUYECKUX peakluil. Beinenenue Temiorsl
U cBera — peakuuu ropeHus. [loHsaTHe 00 3K30- U SHAOTEPMHUYECKUX PEAKIIHIX.

3aKoH COXpaHEHHsI MACCHI BEIIECTB. XUMUYECKHE YpaBHEHHS. 3HaUeHUE WHIIEKCOB U KO3(PPHUITNEHTOB.
CocraBieHHE YpaBHEHU XUMUYECKUX peakuuil. PacueTsl o XUMUUECKUM ypaBHEHUIM. Pelienue 3anau
Ha HaXOXXJIEHWE KOMTMYEeCTBA, MACChl WJIH 00beMa MPOAYKTa PEAKIUHU MO KOIIMYECTBY, Macce Wi 00beMy
HMCXOJHOI0O BeIeCTBA. Pacyersl ¢ UCIIOIb30BaAHUEM ITOHITHS «IOJISI», KOr'Ja MCXOIHOE BEIIECTBO TaHO B
BHJIE PACTBOpPA C 3aJJAHHONW MacCCOBOM JI0JI€i paCTBOPEHHOTO BENIECTBA WA COIEPIKUT OIPEACIEHHYIO
JIOJIO TIPUMECEH.

PCaKL[I/II/I PAa3JI0KCHUA. Hpe,[[CTaBJ'IGHI/Ie 0 CKOPOCTHU XUMUNYCCKUX p%KHI/Iﬁ KaTaJ’II/BaTOpLL qDCpMeHTLI.
PeaKL[I/II/I COCOAMHCHUA. Karamutndeckue n HeKaTaJIUTHICCKU peaKkuuu, O6paTI/IMI>IC u HeO6paTI/IMLI€
pCakKuuu. PCaKL[I/II/I 3aMCIICHUA. PFI,Z[ AKTUBHOCTU MCTAJIJIOB, €0 UCIIOJIb30OBAHUEC MJIA MIPOrHO3UPOBAHUA
BO3MOXHOCTU HNPOTCKAHU peaKL[I/Iﬁ MCKIY MCTaJlllaMU U KHUCJIOTAMHU, peaK]_[I/Iﬁ BBITCCHCHHUA OHUX
MCTaJIJIOB U3 paCTBOPOB UX colen ApyruMu METaJUIaMU. PeaKI_II/II/I oOMeHa. PeaK]_[I/II/I HCﬁTpaHHSaHHH.



YcnoBus MNPOTCKaHUA peaKIlI/Iﬁ oOMeHa B pacTBOpax A0 KOHIIA. Tunel XUMHYSCKUX peaKHPII;'I Ha nmpuMepe
CBOICTB BOJEI. PeaKLII/ISI PAa3I0KCHUA — 3JICKTPOJIN3 BOLIL. PCaKIH/II/I COCAUHCHUS — B33HMOI[CI>'ICTBHC
BOJBI C OKCHAaMHU MECTAJIJIOB U HEMCTAJIJIOB. YcnoBue B3aHMOI[CI>'ICTBH$l OKCH 0B MCTAJIJIOB 1 HEMCTAJIJIOB
C BOﬂOﬁ. Ilonsarue KTUAPOKCHUOBI. PCaKI_II/II/I 3aMCIICHUS — B33HMOI[CI71CTBI/I€ BOJHBI C MCTaJlJIaMH. Peakunu
obMeHa — TUAPOIN3 BCIICCTB.

JHemonctpanuu. [Ipumeps! pu3nueckux sSBICHUN: a) uiaBjieHne napaduHa; 6) BO3roHKa Homaa Win
OCH30IHON KUCIIOTHI; B) pACTBOPEHHE OKPAIICHHBIX COJeH; T) muddy3us AyIUCTHIX BEIIECTB C TOPsIIeH
JIAMITOYKU HaKajuBaHus. [IpuMepsl XUMHYESCKHX SIBIICHUI: a) ropeHne maruusi, ¢pocdopa; 0)

B3aUMOJICH CTBHE COISIHOW KUCIIOTHI C MPaMOPOM MJIM MeIoM; B) nonydeHue ruapokcuaa menu (I1); r)
pacTBOpEHUE MOMYYEHHOT0 M'MAPOKCH/Ia B KUCIIOTaX; 1) B3aumoaeiicteue okcuaa meau (1) ¢ ceproit
KUCIIOTOH MPH HarpeBaHHH; €) pa3jioKeHHEe MepMaHraHaTa KaJHs; )K) pa3iioKeHUe IEePOKCHIa BOIOPOIa C
MOMOIIBIO TMOKCUA MapraHiia U Kataias3bl KapTodens Uik MOPKOBH; 3) B3aUMOJIeH CTBUE Pa30aBICHHBIX
KHCJIOT C METaJUTaAMHU.

JlabopaTopHubie onbiThl. 16. [IpokairBaHue MEIU B IIaMEHU CIIMPTOBKH. 17. 3aMellieHre MeIu B
pactBope xsopuaa meau (1) sxemezom.

IMpaktukym 1. Tpocreiime oneparuu ¢ BemectBoM (3 4)

1. IIpaBuna TexHUKH 6€30MACHOCTH IpU pabore B XuMuideckoMm kabunere. [IpreMbr oOpaieHws ¢
71a00paTOpHBIM 000PYIOBAHHEM M HATPEBATEIbHBIMHU MPUOOpaMu. (IPOBOAUTCS B paseie «BBemeHue»)
2. IIpuroToBiieHHre pacTBOpa caxapa M pacyer ero MaccoBOil 10U B pacTBope. (IpoBoauTcs B Teme 3) 3.
[Mpu3HaKy XUMUYECKUX peakiuid. (MpoBomuTcs B Teme 4)

Tema 5. PactBopenue. Pactopsl. CBOMCTBA pacTBOPOB 3IIEKTPOIUTOB (14 1)

PacTBopenune kak ¢puznko-xuMudeckuii mporecc. [ToHATHE O THApATaX U KPUCTAIUIOTHAPATAX.
PactBopumocTs. KprBBIe pacTBOPIMOCTH KaK MOJIENb 3aBUCHMOCTH PAaCTBOPUMOCTH TBEP/IBIX BEIIESCTB
OT TemIieparypbl. HacrIlieHHbIe, HEHACHIIIEHHBIE U TIEPECHIIIIEHHBIEC PACTBOPHL. 3HAYEHHE PACTBOPOB IS
MIPUPOJIBI U CETECKOr0 X03sicTBa. [IoHITHE 00 STEKTPOTUTHIECKON JUCCOMMAIIH. DIEKTPOIUTHI U
HEdJIEKTPONUTHL. MeXaHN3M ANCCOIUAINI FIEKTPOIUTOB C PA3IMIHBIM XapaKTepoM cBsi3u. CTerneHp
ANEKTPOINUTHYECKON mucconranui. CHIIbHBIE U Ca0ble AIeKTPOIUThl. OCHOBHEIE ITOJIOXK CHISI TEOPUHU
JEKTPOIMUTAYECKON TUCCOMAIUH.

WNonnbie ypaBHeHus peakunii. Peakrnn odMena, naymnme 10 kKonmna. Kiaccudukanust TOHOB ¥ BX
cBoiicTBa. Kuciorsl, nx knmaccudukarus. JIuccomuanus KIHCIIOT U UX CBOMCTBA B CBETE TCOPHUH
3JEKTPOIUTHYECKON Arucconnanuu. MoneKkyssipHbl€ U HOHHBIE YPaBHEHHUsI peakiuil. BzaumozaelicTeue
KHCJIOT C MeTaJIaMU. DJIEKTPOXUMHUECKUI psifl HAPSDKEHU METauioB. B3anuMmonelicTBrEe KUCIOT C
OKCHJAMH METaJIoB. B3aumoaeiicTBue KUCIOT ¢ OCHOBAHUSIMU — PEAKUUS HEUTpaIU3aluu.
BzanmogeticTBue kucnor ¢ consimu. Mcmons30BaHre TaONMAIIBI pACTBOPHUMOCTH TSI XapaKTEPUCTUKA
XMMHYECKIX CBOWCTB KHCIOT. OCHOBaHMS, UX Kiaccudukamnus. [lucconnannus OCHOBaAaHUHI U X CBOMCTBA
B CBETE TEOPUU DJIEKTPOIUTHUECKON Aucconnanuu. BzaumoaelicTBre OCHOBAaHUN C COMSIMU.
Hcnonp3oBanue TaOMUIBI PACTBOPUMOCTH TSI XapaKTEPUCTUKA XMMHUYECKIX CBOWCTB OCHOBaHUH.
B3aumopelictBue menoyeid ¢ okcuaamu HemerauioB. Colu, UX AUCCOLMALINS U CBOMCTBA B CBETE TEOPUU
ANEKTPOIMTUYECKON TUCCOIMaIii. B3aumozaelicTBre conell ¢ MeTaiaMi, OCOOGHHOCTH 3TUX PEaKIIHiA.
BzanmogeticTBue coneii ¢ conssmu. Vcrions3oBaHue TaOIHIIB pACTBOPUMOCTH IS XapaKTEPUCTHKU
XUMHYECKUX CBOMCTB COjEil.

O6o0bmeHre ceefeHnii 00 oOKcraxX, UX Kiaccu(UKaluy U CBOMCTBAxX. | 'eHeTHUeCcKre psiibl MeTaIIa U
HeMmerasuia. ['eHernyeckas CBS3b MY KIacCaMU HEOPraHWYecKuX BemecTB. OKUCIUTENBHO -
BOCCTaHOBHTEIbHBIC peakiuu. OnpeneneHre CTereHeld OKICIEHHS IS 3JIEMEHTOB, 00pa3yIoInX
BEIIECTBA Pa3HBIX KIacCcOB. Peakinmu MOHHOTO 0OMEHa M OKUCIIUTEIEHO-BOCCTAHOBUTEIILHBIE PEAKIUH.
OKHCIIUTENb U BOCCTAHOBUTENb, OKUCIEHUE U BOocCTaHOBIeHUE. COCTaBIEHUE YpaBHEHUN OKUCIUTEIBHO-
BOCCTAHOBHTEIHHBIX PEAKIIUN METOJIOM 3JIEKTPOHHOro O6ananca. CBOWCTBA MPOCTHIX BEIIECTB —
METaJJIOB U HEMETAILJIOB, KUCIIOT U COJIEH B CBETE€ OKUCIUTENHHO-BOCCTAHOBUTENBHBIX PEAKIUH.



Hemonctpanuu. McnpiTaHue BEMIECTB U UX PACTBOPOB HA AJIEKTPONPOBOAHOCT. 3aBUCUMOCTD
3JIEKTPONPOBOJHOCTU YKCYCHOM KHCIIOTBI OT KOHLIEHTPaluU. [IBUKEHME OKPALLIEHHBIX HOHOB B
3JIEKTPUIECKOM Mosie. B3anMoaelicTBIE ITMHKA ¢ CEPOH, COMTHOM KUCI0TOH, Xmopumaom memu (11).
I'openne maraus. BzaumoneiicTBue XJIOpHONW U CEPOBOIOPOITHON BOJBI.

Jlabopatopubie onbIThl. 18. BzaumoneiicTBrue pacTBOpOB XJIOpUAa HATPUs U HUTpaTa cepedpa. 19.
[TonyyeHre HEPaCTBOPUMOI O TUAPOKCHIA U B3auMOJIeHCTBHE ero ¢ kucioramu. 20. Bzaumogeticteue

KHUCJIOT ¢ ocHOBaHUAMH. 21. B3aumonelicTBHE KUCIIOT C OKCHAAMH METAJLIoB. 22. B3aumonelicteue
KHCIIOT ¢ MeTajutaMu. 23. B3anmoelicTBre KUCIOT ¢ colsiMu. 24. B3auMoneiicTBu e 1eTouei ¢
KucioTamMu. 25. B3aumoelicTBre menoyei ¢ OKCHaaMu HemerauioB. 26. B3aumozelicTBue menoyei ¢
comsimu. 27. [lonmydeHue u CBONCTBA HEPACTBOPUMBIX OCHOBaHWH. 28. B3auMoeiicTBie OCHOBHBIX
OKCHIO0B ¢ Kuciioramu. 29. B3auMozeiicTtBrue OCHOBHBIX OKCHIOB ¢ Boxoil. 30. Bzaumoneiicteue
KHCJIOTHBIX OKCHUIOB C Ienodamu. 31. BaumMozeiicTBue KUCIOTHBIX OKCUJIOB C BOJIOM. 32.
BsaumognetictBre coneli ¢ kucinoramu. 33. BaaumoneiicTBre comeil ¢ mienouamu. 34. BaanMopelictBre
coneli ¢ conssmu. 35. B3aumopeiicTBrie pacTBOPOB COJIEH ¢ MeTaJlJIaMHU.

IMpaktukym 2. CBOiCTBa pacTBOPOB AJIEKTPOIUTOB (24)

1. NoHHbIe peakiiuu. 2. Y CIIOBUS TEUCHUS XMMUYECKUX PEaKIMi MOKIY pacTBOPaAMH 3JICKTPOJIUTOB JI0
koHIa. 3. CBoCTBa KUCJIOT, OCHOBAaHUH, OKCHJIOB U colieit. 4. PelieHne 3KcrepuMeHTalbHbBIX 3a1a4.

YyeOHO-MeTOANYEeCKH I KOMILJIEKT

1. Taopuensa O.C. Xumus. 8 kinace: yueOHUK i 0011eo0p. yupexaeauii. — M.: JIpoda, 2016.

2. I'abpuensa O.C. Xumust. 8 knacce: pabouas Terpanpb k yuedbuuky O.C. IN'abpuensaa / O.C.
Ta6puensan, A.B. Sdmykosa. - M.: JIpoda, 2017

3. Buptyansnas nmikoina Kupuia u Mebonus. Ypoku xumun Kupusia u Medomus. 8-9 kmacc.
2005

4, I'apa H.H., I'abpyceBa H.1. Copruk 3ama4 11 MPOBEAEHUS YCTHOTO AK3aMeHa M0 XMMHH 33 Kype

OCHOBHOH 11iKoIbI. 9 Kiace. — M.: Ipoda, 2000.
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10.

11.

12.

13.

14.

Kanennapﬂo-TeMaaneCKoe IVIAHUPOBAHME

Tema ypoka

[Ipenmer xumuu. Beniectsa.

[L.p. IIpaBuna oGpatienus ¢ 1a00paTOPHBIM
obopynoBanuem. [IpaBuna

Hepnozmqecma CUCTEMA XUMHUYCCKUX
anemenToB J[.M. Menneneena.

Xumunyeckue popmyibl. OTHOCUTENbHAS
aTOMHAasl U MOJIEKYJISIPHBIE MACCHI

MaccoBas 1074 dJIEMEHTA B COSINHEHUH

OcHOBHEIC CBCACHUA O CTPOCHUH aTOMOB.

N3menenus B cocTaBe siiep aTOMOB.
M3oTonbr

CTpO CHUE DJICKTPOHHBIX 000J104eK aTOMOB

[ICXD u crpoenne atoma

XumMuueckas CBA3b, €€ BUJBI. Honnas
XUMHYCCKas CBA3b

KoBanenTtHas HETIOJIAPpHAA XUMHUYCCKAA
CBA3b

KoBanenTtHas TNOJIAPpHAsA XUMHUYCCKAs CBA3b

Mertannuueckas XUMHIECKasl CBSA3b

KonTposibHas paboTa 1o Teme «ATOMBI

8a

nara

3.09

6.09

1Tb B
nabop
aTopu
n.0.09

13.09

17.09

20.09

24.09

27.09

1.10

4.10

11.10

15.10

18.10

22.10

Koppex 80
nusa

aarTa

3.09

6.09

10.09

13.09

17.09

20.09

24.09

27.09

1.10

4.10

1110

15.10

18.10

22.10

Koppex 88
s

aaTa

3.09

6.09

10.09

13.09

17.09

20.09

24.09

27.09

1.10

4.10

11.10

15.10

18.10

22.10

Koppek Jlomanm
ust ee
3alaHne

82

npaBuiIa
nmo Tb

85

86

3aganus
B TETpaau

I1.7

88

89

§6-9

8§10

8§11

8§12

8§13

WHIUBULY
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15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

XUMHNYCCKHX SJICMCHTOB»

Kpucrannuueckue pemerku

HpO CTBIC BEIICCTBA — MCTAJJIbI.

HpOCTLIe BEIICCTBA — HEMCECTAJLJIbI

KonnuecTBo BeniecTna.

MotsipHbIif 00beM ra3oB

Crenens okucnenus. bunapHusie
COEMHEHNUS

Oxkcuppl. JleTyare BOIOpOIHBIE
COETMHEHUS

OcHoBaHusg

KucnoTtel

Comu

Conu.

0O060011eHne «OCHOBHBIE KJIACCHI
HEOPraHUYEeCKHUX BEIICCTB»

YucTele BelllecTBa U CMECH

MaccoBas 1 00beMHas J0JI1 KOMIIOHCHTOB
CMECH

PacdeThl cBsI3aHHBIE C MOHATHEM J0JIH

Kontponwsnas padora Ne3 «CoenuneHus
XUMHUYECKUX DIIEMEHTOBY

AHanIM3 KOHTPOJILHON PaboOTHI

25.10

25.10

25.10

aJIbHOC

I1.23

814

815

8§16

817

8§18

8§19

§20

8§21

§22

§22

819-22
(moBTOpH
Th)

§24

8§25

§25

WHIUBULY
aJBLHOE

WHIUBULY
aJLHOE

12



32.

33.

34.

35.

36.

37.

38.
39.

40.

41.

42.

43.

44,

45,

46.

47.

48.

49.

[Ipaktudeckas pabdora «I[IpurotoBienue
pacTBOpa caxapa U OIIPEIEICHUE MacCOBOU
JIOJIA €r0 B PaCTBOPE»

duznyeckure ABJICHUSA B XUMUH.

XHUMUYECKUE PEAKIIUU

XHAMHUYECKUE YPAaBHEHUS

Pacuétel mo XuMHUUECKIM YpaBHCHUAM

Peakuuu paznoxenus

Peaknuu coenmuenus

Peaknuu 3amMenienus.

Peaxinu oOmeHa.

Tubl XUMUYECKUX pEaKlMil Ha MpUMepe
BO/IBI

KonTponwsnas paborta «M3meHenusl,
MIPOUCXOISIIUE C BEIIECTBAMU»

AHaNMM3 KOHTPOJIBHOU paboThI

[Tpaktnueckas padota «IIpuzHaku
XUMHUYECKUX PEAKIUI»

PactBOopenue, pacTBOpUMOCTD

QHCKTpOJ'II/ITI/I‘{eCKaH Jucconuanus

OCHOBHBEIE TTOJIOKCHUS TCOpHU
SHGKTpOHHTquCKOﬁ JUcConranuu

Honnrle YpaBHCHUA

KI/ICJ'IOTLI, KJ'IaCCI/I(I)I/IKaL[I/ISI U CBOMCTBa

Odopmur
b pabory

826

827

§28

8§29

8§30
8§31

§32

8§33

§34

HHAUBULY
aJIbHOC

HHAUBULY
aJIbHOC

Odopmur

b pabory

8§35

§36

8§37

§38

8§39

13



50.

51.

52.

53.

54.

55.

56.

S7.

58.

59.

60.

61.

62.
63.
64.
65.

OcHoBanus, Ki1accu(UKalus U CBOMCTBA

Oxcunpl, knaccupuKaius U CBOMCTBa

Comm, xitaccuuKanus u CBOMCTBA.

I'enetmueckas cBSI3b MCKAY KiIacCaMun
BCIICCTB

OKHUCITUTEIbHO-BOCCTAHOBUTEIIBHBIC
peakiuu

MeTto 1 351eKTpOHHOTO OanaHca

[IpakTnueckas pabora «MoHHbIE peakuu»

[TpakTrueckas pabota «YcaoBus
MPOTEKAHUS XUMHUYECKHUX PEaKIIUi MEXTy
pacTBOPAaMH AJIEKTPOJIUTOB JI0 KOHIIA»

O060011eHNE 3HAHUNA O XUMHYECKUX
peaKIuax

HroroBas koHTpojbHAsI paboTa

AHaMM3 KOHTPOJBHOU paboThI

Pezeps

Peszeps
Peszeps
Pe3zeps

Peszeps

840

841

842

843

§44

844 (mo
KOHIIA)

Odopmut
b padory

Odopmut
b paboty

§39-44

HHAUBULY
aJIbHOC

WHIUBULY
aJIbHOE
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66.

67.

Pe3zeps
Pe3zeps

Pe3zeps

15
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